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NMPENMC/IIOBHE PEJAKTOPA

[TocTossHHO BoO3pacTaiollast pPosib BHIYHCAHTENBHOH TeXHH-
KU B Da3HYHBIX 06J1aCTAX AESTeJbHOCTH UeJOBEKA BHI3LIBAET
Bce GOMBIIYI0 HeOOXOAUMOCTb LIMPOKOH MOATOTOBKH BCeX OKaH-
YHBAIOUIHX BY3 CHELHAJHCTOB B 06J1aCTH NPOrpaMMHPOBAHHS H
ucnosb3oBanus OBM Kak cpeacTBa JJ1s peleH:Hs] BO3HHKAIOLIMX
Ha NpaKkTHKe 3ajad.

CoBpeMeHHOe mpuMmeHeHHe DBM B 3HAUUTENbHOHN CTemeHH
CBSI3aHO C MHHH-, MHKPO- H NepcOoHanbHbBIMH OBM u opHeHTH-
POBaHO Ha pellleHHe 3a/lay HeBBIYHCIUTENBHOrO Xapakrepa. Ox-
Hako yueGHbIe MOCOOHs, obecreyHBaloliHe NOArOTOBKY CTYAeH-
TOB B 3TOM HanpaB/eHHH, NPAKTHYECKH OTCYTCTBYIOT.

[IpennaraeMelfi npakTHKYM BOCHOJIHSIET HMeIOIIHHCS Ipo-
Gen. IlpakTHKyM mnpeiHasHayeH IS HayaJbHOTO H3YyUeHHS
NpOrpaMMHPOBAHHA CTYIEHTAMH BY30B Pas3jHYHOrO NpodHIs.
B Hem paccmaTpHBaloTCsl Bce acrneKThl MOATOTOBKH H PelLIeHHs
safaud Ha IBM, Bk/mouas Meroibl ¢opManH3alHH 3ajay,
NpHeMbl aJrOPHTMH3aLMH, MeTOAB pa3paGOTKH Nporpamm,
pPeKOMeHJalMH MO OT/afKe H TECTHPOBAaHHIO.

Ha ocHoBanMM aHanu3a GoMbLIOTO YHCJAA OPaKTHYECKHX
3al1a4 aBTOPaMH ObLIH BbIIEJEHBI H CHCTEMAaTH3HPOBAHBL THIO-
Bbie aJITOPHTMBI H NpHEMBl pPelleHHst Pa3JHYHBIX KJaccoB 3a-
Aad. Jlnsi MHOTMX KJaccoB 3ajay 3TO CHENaHO BIEpBHIE.

[MocnenoBarenbHocT u opMa H3/IO0KEHHS MeETOIHUYECKH
rJ1y6oKo NMpoAyMaHbl U 06GeCleYHBaT NOCTENeHHOe H MOoCae0-
BaTeJIbHOE YCBOeHHe MarepHana. Bosblioe 4HCIO HarIsAHBIX,
Xopouio MoAoGpaHHBIX NPUMepoB ofjierdaeT BOCIPHATHE.

~ Ina camoCTOSITe/IbHOTO BHINOJHEHHS] NPEAJIaraloTcss HH-
TepecHbie 3agauu (Bcero Gosee 500) U3 pasnaHuHBIX obJacref,



' B UAaCTHOCTH, HIpHl, 06paGoTKa TeKCToB, (hM3MKA, BLIYHCJIH-
TeJIbHble 3aJaud, KOMGHHAaTOPHKA, HHPOPMALHOHHbIE CHCTEMB!,
COLIHOJIOTHYECKHE HCCJelOBaHUs, KOHTPOJb 3HAHHA H T. A.
3agaun paorcs, KakK IPaBHIO, B pealbHOM INOCTaHOBKe H
TpeOYIOT 0053aTe/IbHOTO BHIIOJIHEHUsS] BceX 3TanoB paboTh 110
NOATOTOBKE M pellieHHIo 3afaud Ha DBM, uro Gyner cnocober-
BOBaTb NPHOGPETEHHIO NPAKTHUECKHX HABLIKOB 0 NIPOIPaMMH-
poBaHHIO M Hcnonb3oBaHHio DBM B pasnnuHBIX 0o6JacTsiX.

IMpakTuKkyM ofecneurBaeT BO3MOXKHOCTb CaMOCTOSTENbHOMN
paGoTel Haj KypCOM, YTO MOJIHOCTBIO COTJIACYETCSI C COBpeMeH-
HBIM MOAXONOM K OOYUYeHHIO B BHICILEH HIKOJME.

B KHure Hauwia oTpaxKeHHe METOJMKA NpeNofaBaHHs Npo-
rPaMMHPOBAaHHs, ycneuiHo Hcnosbayemast B MUCuC npu o6y-
YeHHH CTYNEHTOB, a TaKxke IIpenojaBaresefl U COTPYAHHKOB B
pamkax ¢axyJbTeTOB IOBBIIEHHS KBaJH(DHKALUH,

MoxHo HazeaTbes, YTO HACTOALIMH NMPAaKTHKYM Gyaer mo-
Jie3eH NPH NPenojaBaHUH KYPCOB, CBSI3aHHBIX C MPHMEHEHHeM
BHIYHC/IHTENbHOR TEXHHKH B JPYTHX By3aX, W NPH CaMOCTOSi-

TeJbHOM H3yYeHHH NpPOrpaMMHpPOBaHMs.

Axanemux C. B. Ememvsanos



NMPEJUCJIOBHE ABTOPOB

IlpeanaraeMulfi yuTaTe/ 10 NPAKTHKYM NpelHa3HAUEH LIS H3YdeH:IS
nporpaMMHpPOBaHHS Ha MJAajWIHX Kypcax BY30B JIO60ro NpOpHJIS.
OH opHeRTHPOBaH Ha BHIIOJHEHHE IPOrpaMM B peXHMe AHAJOra Ha
MHHH-, MHKPO- H IepcoHa/JbHLIX IBM.

B xauecTBe f3HKa NPOrpaMMHDOBAHHSA HCIIONb3YeTCH AJrOpHTMH-
ueckuft A3HK GefiCHK, MOJYYHBIUHH B MOCJAeRHee BPeMs ILIHPOKOe pac-
npocTpaHeHHe. 3TOT A3BIK AOCTATOYHO NPOCT, HO B TO K€ BPEeMS BKJIIO-
qaeT WHPOKHA HAGOp cpelcTB, NO3BOAAIUX pelats Ha IBM pasno-
oGpa3sHHe 3aJayH.

IMpakTHKYM BKJIOYaeT BBeleHHe H NATb IJaB. PHCYHKH H mpo-
rpaMMel B KHHTe HMEOT JABOHHYI0 HYyMepamuio {mepBbil — HOMep
riaBH, BTOPofi — HOMeD BRYTPH AaHHOH IJIaBHI).

Bo BBejenHu XaeTcd KpaTKoe IpeicTaBileHHe 06 IBM.

B rnaBe 1 BBOZATCS OCHOBHBIE NOHATHA NPOTDAMMHUPOBAHHA,
JaeTcsl NpeAcTaBJeHHe 06 aJTOPHTMHUIECKOM MeTOXe, HCMOJb3yeMOM
TpH pelleHuu 3aay Ha BM, u cOBpemMeHHHIX NPHHIKNAX Pa3paGOTKH
aaroputMoB. Jlas o6sieryeHHs MOHHMaHHS OCHOBHBIX HJeH mporpam-
MHPOBAHHA HCHOJb3YyeTC TAK Ha3nBaeMbll «ecTeCTBEHHBIH» f3BIK,
no3BoJIAIOMHE Ge3 H3JMHmIHeH (OpMaJH3aUHU 3amHCHIBATL AJAT'OPHUTM
B BHJie NOCJEeJ0BATeNbHOIO TEKCTa, YTO NO3BOJSET HayaTh NpaKTHUe-
cKylo pa6oTy IO KYpPCYy C CaMbIX MepBHIX 3aHATHH H ofjeryaer mocje-
AylOmH# Tepexol K aJIrOpHTMHYECKHM SI3BIKAM.

riaBe 2 Ha JOCTYNHOM YDOBHE DacCMaTPHBAIOTCH OCHOBHbIE
acmeKTH pemleAHs 3afad Ha OBM, NpHBOAATCA MHPOKO NDHMeHseMHe
B HaCTOSllee BPeMs THIOBHE NMPHEMbl H METOXH Pa3paGOTKH MpOrpamMm
H AAIOTCA PeKOMEeHZalHH MO NpoBepKe HX NMPaBHJABROCTH.

B rnaBe 3 wH3naraorcs cpeicTBa s3bika Geficuk. KOHCTpyKumHMH
A3BIKa HJJIIOCTPHPYIOTCA NpHMepaMH 3aKOHUEHHBIX MPOTpPaMM.

I'naBa 4 BKJIOuYaer 3afaHHSI AJNSI CAMOCTOSTEJNbHOrO BBHINOJNHEHHS,
obvepHHenHHe B 10 paGoT. PaGoTh pa3nHualoTCs THNAMH HCHOJNB3Y-
eMblX aJIFOPHTMOB, NpHEMaMH H MeTOJaMH IpOTPaMMHPOBAaHHA, H
KjgaccaMi 8ajad. PaGoT, cocraBJsiOlmHe cojepxKaHHe IJaBhl 4, HO-
RoOpaHH TakK, YTOGbl MOKa3aThb BO3MOXKHOCTH HpHMeHeHus IBM ans
pellleHHA IIHPOKOr0 Kpyra 3ajay BEIYHCIUTENbHOTO H OCOGEHHO He-
BBIYHCJIHTEJILHOTO XapaKTepa, H HJIIOCTPHPYIOT AHAJNOrOBEE BO3MOX-
HOCTH fi3biKa Geficuk. OcHOBHasi vyacTh 3ajay NPUBOAHTCS B PeasibHOH
NOCTAaHOBKe, YTO IO3BOJSET NPHOGPECTH HaBbHIKH (opMalH3aluK
3a7ay AN HX pemreHHss Ha IDBM.

I'naBa 5 Bx/oyaeT paGoThl, NpefHA3HAUEHHbIE A/ YIIYGI€HHOTO
H3y4YeHHS CHeldHaJbHbIX HNDHEMOB H MeTOXOB mporpaMmupoBaHus. Hx
BBLIMIOJIHEHHe PeKOMeHAYeTCs NpH JOCTaTOYHOM oObeMe Kypca mocie
TIOJIHOrO YCBOGHHS MaTepHaJsja rJjaBbl 4.



Kaxnas pa6oTa BKJOUYaeT TeOpeTHYECKOe BBeJleHHe, B KOTOPOM
IPHBOASTCA THIOBble AJrOPHTMbI M NpPHEMbl pPELIEHHs] COOTBETCTBYIO-
uero kJjacca 3ajad, 3alayH s CaMOCTOSITEJbHOIO pellleHHdI W yKa-
3aHHA K HX peLieHHIO, a TaKXXe KOHTPOJbHLHE BONPOCH, KOTOpbie
MOTYT HCIOJIb30BaThCA KaK NSl CaMONpPOBEPKH, TaK H JJAf KOHTPOJS
npenogaBatesaem. Kaxnas paGoTa CONepKHT 3alaHHsl TpeX YpPOBHeil:

— 3sajanue | ypoBHsa TpeGyeT pelleHHs NPOCTHX 3aJay, KOTOpbIe
CBOAATCA K THNOBHIM aJrOPHTMaM, H3JOXEHHLIM BO BBEJEeHHH K pa-
60Te, U MO CYIECTBY NPEACTaBJAIOT COGOH ynpaxKHeHHs, HalpaBJeH-
Hble Ha NMpuoGpeTeHHe HABHLIKOB HCIIOJB30BAHMS 3THX CPELCTB;

— 3ajanue Il ypoBHs coepxHuT Gosiee COXKHBEIe 3anayH, Tpebylo-
_IIMe coYeTaHHUs THIOBHIX AJTODHTMOB H B HEKOTOPOH CTeNeHH TBOP-
4eCKOTro NOAXO0Aa;

— saganue III ypoBHA comepXHT sajauH, GIH3KHE K peasbHBHIM,
H peKOMeHJyeTcHl AJIf BHIIOJHEHHS GoJiee NOArOTOBJEHHBLIM CTYIEHTaM.

CkasaHHOe OTHOCHTCS B OCHOBHOM K pa6otaM 5 — 13. PaGorn 1 — 4
As efHHOOOpa3Hf TaKXKe HMeIOT 3ajaHHsA TpeX ypoBHell. OxHako B
paMKkax TeMbl paGoTHl KaXAbli ypoBeHb HalpaBJieH Ha NpHoGpeTeHHe
HABEIKOB HCIOJIb30BaHHS KAaKOro-JH60 OZHOro INpHeMa HJH aJro-
pHTMa.

Hanuuue 3ajanuil Tpex ypoBHel NO3BOJIET B 3HAYHTEJNbHOH CTe-
NeHH HHAHBHAYaJH3HPOBaTb BHIMOJHEHHE NpPaKTHKyMa.

OcBoeHHe MaTepHasJa KHHTH DeKOMeHAyeTcs B CJeAyloilel Io-
CJIELOBATENbHOCTH:

1. IlpounTaB BBejeHHe, NOJAYYHTb oGllee NMpelcTaBieHHe 06 IBM.

2. ITo3sHaKOMHTbCS C OCHOBHEIMM NOHATHSIMH NPOrpaMMHPOBaHHSA
(rnaBa 1), BHNOJHHTb NDHBeJeHHble B 3TOH IJaBe yNpaxKHeHHs.

3. Bunoanurs paGotel 1 — 5.

4. Jlanee, B 3aBHCHMOCTH OT NPOQHJA CHeUHaJbHOCTH H oGbeMa
Kypca BHIIOJHHTb Ha BHGOD Bce HJIM 4acTh pa6or 6 — 9.

5. Bmmnoanntbh pabory 10.

6. Ilpu gocraToyHoM oGbeMe Kypca BbINOJHHTb pa6oTs 11 — 13.

JIuuna, OCBOHMBLIHE B NOJHOM O0beMe NPEeNJIOXEHHHH NPaKTHKYM,
6yAyT B JOCTATOYHOM CTeNEHH NOATOTOBJEHH AJA CaMOCTOSTENbHOTO
pewenus Ha OBM sajau, BO3HHKAIOIHNX B HX NPAaKTHYECKOH NesATeNb-
HOCTH.

[TpakTHKYM MoXeT ObITb HCIIOJb30BAH B KayecTBe Y4YeGHOro Io-
cOGUsi MPH H3YYEHHH KYPCOB IO NPOTPaMMHPOBAHHIO, AJsf CaMOCTOA-
TeJIbHOIO OBJAJeHHS OCHOBAMH aJrOPHTMH3aUHH H INPOrpaMMHPO-
BaHHA Ha Gelicuke u paGortoli Ha DBM. On Gyner moJjeseH Takxe Ipe-
nojaBaTeJasiM H yYalUMCS CPelHHX yueGHBHIX 3aBeleHHH.

IIpakTHKYM cocTaB/leH Ha OCHOBAHHH METOAMKH IpPENOJABAHHsA
NporpaMMHpOBaHus, ycnemHo ucnoabdyemoit B MUCuC npu o6yuenuu
CTYAEHTOB, a TaKxe IpenojaBaTeselt H COTPYIAHHKOB B paMkKax ¢a-
KyJbTeTa NOBLILIEHHA KBaJH(HKALHUH.



BBEJEHHE. YTO TAKOE 3BM?

B Hacrosiiee BpeMs CyIIeCTBYeT OrPOMHOE pasHoOGpasHe
9JIeKTPOHHBIX BBIYHC/AHTENbHBIX MalliH (DBM) pasiuuHEIX TH-
noB H MapoK. Bo BBeleHHH, He BIaBasich B MOAPOGHOCTH H He
aKIIEHTHPYS BHHUMaHHe Ha 0COGEHHOCTSIX OTAeNbHBIX DBM. MBI
nonbITa/iichk chopMHpoBaTh oflllee NpeACTaBJIeHHE O TOM, UTO
TaKoe BBIYHCJIMTENTbHAsH MallHHa.

Takoe ofuiee npencrasienne 6yneT Moe3HBIM Jisi TeX, KTO
BII€PBbIC CTAJKHBAETCS C NPOrPAMMHPOBAaHHEM U BBHIUHC/IUTEIb-
HOIi TeXHHKOH.

DJIeKTPOHHAsl BBIYHC/IHTEJbHAsl MalllHHA NpPENCTaBJIsET CO-
6ol ycTpoficTBO (TOUHee, COBOKYNHOCTb B3aHMOCBSI3aHHBIX
YCTPOHCTB), KOTOpOe CHOCOGHO BBINOJHATH ONpeleneHHsI
HaGop 3JeMeHTapHBIX apH(pMETHYECKHX M JIOTHUECKHX olepa-
LM, TaKMX KaK <CJIOXKHTb [Ba UHC/IA», IEPEMHOXHTH JBa
YHCJIA», «CPABHUTh 1Ba YHCJAa» H T. . BHIIOJHHB OAHY ome-
paumo, OBM MoxerT aBTOMaTHYeCKH HepelTH K BBHINOJHEHHIO
clenyoumell M, TakuM o6pa3oM, MOXKET BBIIONHATH AJHHHBIE
LeNOYKH onepanuii Ge3 BMelaTesNbcTBa uesnoBeka. OBM pa-
6oraer ¢ BBHICOKOH CKOPOCTBIO, COCTABJSAIOLIEH (B 3aBHCHMOCTH
or THna OBM) ThICSYH H MHJUIHOHBI ONepanuil B CEKYHAY.

TociienoBaTeIbHOCTD OnepauHii, KOTOPYIO JIO/KHA BBINOJI-
nuth OBM, 3anucanHas B focTymHofi A OBM dopme, Hasbl-
Baercs nporpaMMOﬁ (nporpammoli Ha MalIMHHOM $I3bIKe).
To ofcrosiTenbCTBO, YTO BBHIYUCJHTENbHAS MailiHHa pa6oTaer
10 NporpaMMe, COCTaBJSIET CYLIHOCTb NMPOIPAaMMHOTO NpPHHIH-
na ynpasJenusi paboroit 3BM. Iponecc paspaGorku nporpamm
s OBM HasbiBaercs nporpamMMmHpoBaHHeM. [Iporpamma Ha
MallHHHOM $i3bIKe fBJseTcs OueHb NeTaqbHOH, U (opma ee
upencTaBleHus HeyjnoGHa Aisi uenoseka. [TonbsoBatenu BM
B HaCTosilliee BpeMsl HE COCTAaBJSIOT TaKHX nporpamm. Kak
NPaBMHJIO, NPOIPAMMBl COCTABJSIOTCS Ha TaK HashiBaeMHIX al-
TOPHTMHUYECKHX f3bIKaX (CM. IvIaBy 3), GoJiee ecTeCTBEHHBIX H
VIOGHBIX MJ 4YeJoBeKa.



«Mosrom» 9BM, BHITOMHAIOIYUM ONepalyH H yIpaBsiolHM
pa6otoii Bceft DBM, sBasiercsi npoyeccop. Tlporpamma, no Ko-
Topoil pabGoraer DBM, M jaHHBle, KOTOphle O6pabarbiBaoTCs
aTO# mporpammoil, XpaHsitcsi B namatd OBM. Komanawl Ha
BEITIOJIHEHUE KaXJI0H oTlepaluy (M3 TAKUX KOMaHJ COCTOMT Mpo-
rpaMma) M JaHHble, Haj KOTOPLIMM oNlepalusi Jo/KHA OBITh
BbINOJIHEHA, 110 OuepelH nepefalTcsi B npoueccop. Peayabrarhl
BBIIOJIHEHHs! OMEPalluu MepefalTcs O6paTHO B MaMsThb. Ta-
KHM 06pa3oM, naMsTh H IpoIec-
COp MPH BBIMOJHEHUH IIPOTPaM-
Mbl MOCTOSIHHO OGMEHHBAIOTCSA
undopmanueit (puc. 1).

Puc. 1 ITamsame mocTpoeHa U3 3Je-

MEHTOB, KaXIHH H3 KOTOPHX

MOXET HaXOAMTbCS B OJHOM M3 ABYX YCTOHUHBHIX COCTOSIHHH
(ZBOMYHBIX 3aMOMHHAIOIINX 3/1eMEHTOB). TaKHe 3JieMEHTH HaH-
Gosiee MPOCTH B KOHCTPYKTHBHOM OTHOIUEHWH, JelieBbl H Ha-
nexubl. ([Ipoctefiine mpuMepsl TAKHX 3JE€MEHTOB: pejie 3aMK-
HYTO, Pa30MKHYTO; 3/JeKTpHYecKas JaMIlouKa TOpHUT, He To-
pur.) OnHOMY H3 IBYX BOSMOXKHBIX COCTOSIHMH 3JeMeHTa CTa-
BUTCS B cootBercTBUe O, Apyromy — 1. MunHMa/bHas eIuHALA
HHPOPMALIHH, NpeACTaBleHHAs OJHHM JBOUUHBLIM 3JIEMEHTOM,
HOCHT HasBaHHe 6um (bynary digit). Uro6el xpaHutb GoJsee
eMKyl0 HHpOpMalMio, JBOMYHBIE 3alOMHMHAIOLIME 3JIEMEHTHI
06BEAUHSIOTCS B rpynnel. B coBpemenHbix OBM npuusaTo He-
[0Jb30BaTh I'PYNNHI Mo 8 6utT, HasbiBaeMble Oadmom. Bee 6Gafi-
THl MPOHYMePOBaHE, HOMep GaliTa HasbIBaeTCsl €ro adpecom.
BaiiThl MOryT 0GBEIMHATLCS B Gosiee KPYNHHE eIMHHIB na-
MATH (AuefiKM MaMsTH), HCIOJb3yeMble LIS Pa3MelleHHs HH-
¢opManun. s xaxgoh OBM onpeleneHa XapakTepHas A
Hee JJIHHa (Yucao Gaht) siuediku mamsitH. Takas sueiika Xa-
pakTepHOH IJia AaHHOM DBM NAHHBI Has3blBaeTCsl CA080M. DTO
He HCKJHYaeT BO3MOXKHOCTH HCIIOJb30BAaHUS 514€EK NaMsTH
ApYyTroil IJHHBI (HapHMep, MOJAYC/JI0BO, ABOHHOE CJIOBO H T. M.).

JlioGass uHpopmanus B DBM, Takum o6pasoM, AOMKHA
NPEeJCTaBMSITECA TOCAEHAOBATENIbHOCTBIO HYJell H eAuHHI (B
COOTBETCTBHH C COCTOSIHHEM OTJEJbHBIX JBOMYHBIX 3J€MEHTOB
siuefiky namsitH). Ecau yuects, uto O u 1 siBisioTcs undpamu
CHCTEMBI CYMCJIEHHS 110 OCHOBaHHIO 2 (JBOMYHOH CHCTEMBI CYMC-
JIEHHsI), TO MOXHO TaKylo IIOCJEIOBaTeJbHOCTb HyJeH H enH-
HHI{ CYUHTaTb JBOHYHBIM YHCJOM. TOrZa COOTBETCTBHE MEXAY
NPUBLIYHBIM JJIsl YeJoBeKa NpeJiCcTaBleHHEM YHCIa B JeCHATHY-
HOH cHcTeMe (BHellIHee NpeJCTaBJeHHe) U NpPeJCTaBAeHHEM 3TO-
ro yxcia B OBM (BHYTpeHHee NpejcTaBleHHe) MOXeET GhITh yc-
TaHOBJIEHO NPaBHJIaMH NlepeBojJia Yuce] H3 JeCATHUHOH CHCTEMBI
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CYMCJIeHHSi B JBOMYHYIO. [lepeBOX uHces H3 BHeLIHEro mpef-
CTaBIEHHS BO BHYTpeHHee M Hao0OpPOT OCYLIECTBJSETCS aB-
TOMAaTHYECKH CaMOH MamMHOM.

HaGopoMm HyJiefi H eIMHHL MOXXHO 3aKOAHPOBATb He TONBKO
YHCJIOBYI0O HMH(OPMALHMIO, HO H HEUHCJIOBYIO, Halnpumep, OyK-
Bu. Tak, 6ykBa A (nar.) komupyercsi HaGopom 01000001,
6ykBa B (nar.) — 01000010 u T. 5. Takum o6pasom, B namMaTu
OBM moryT ObITh NpeACTaB/NEHBl NaHHbBE JI0O0H MPHPOIH, 3a-
KonupoBaHHbie HaGopoM O U 1. 3to nosBoJisieT pemarh Ha BM
3aflayd He TOJIbKO BLIYHCJIHTENbHOTO Xapakrepa, HO H HHop-
MalHOHHOTO, 3a1a4d 0o0paboTKH TEKCTOB U T. M.

un

]

vy |
= ves /r U VBbiS |
03y

e

B3y

Puc. 2

ITamsitb OBM cocTouT 06GBIYHO M3 ABYX YacTed: omepaTHB-
Horo 3amoMuHamwoulero ycrpoiicra (O3Y) ¥ BHEIUHHX 3arOMH-
Haromux ycerpoiicts (B3Y). B O3Y naxoasTes BbImOMHAEMAasT
nporpaMMma M Hclosb3yeMble 3TOH NMporpamMMol JaHHbE. 31ech
JKe MOMYYalTCsl Pe3ysbTaThl pellleHHsi 3ajauH.

Korpa MmamMHa BBIK/IIOUYaeTcsi, BCE, YTO HAXOIMIOCh B
O3V (mporpamma, nanHble), npomagaer (crupaercs). B3Y mo-
TYT XpPaHHTb HHPOPMALKIO AOCTATOYHO NOJTO H HCIOJb3YIOTCS
JJIS IOJITOBPEMEHHOI0 XpaHeHHsi MPOrpaMM HJIM uyacTell mpo-
rpaMM, HaGOpPOB NaHHBIX, MHOTOKDPAaTHO HCIOJb3yeMbIX pas-
HBIMH IPOTpamMMaMH, H T, II.

[Mporpamma, KoTopasi NO/KHA ObITh BbINOJNHEHA, WIH JaH-
HHle, KOTOpble NO/KHBI ObiTb 00paGoTaHbl, NpejBapHUTENbHO
nepenaiorcs ¢ B3Y B O3V.
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B cocras kaxpod IBM BXOAST Takxke yCTpoiicTBa Baoja
(¥YBB), npu noMolu# KOTOPBIX OCYIIECTBJSETCA BBOL Nipoipani-
Mbl ¥ fanubix B O3V, u yerpoiicrsa BuiBoga (YBBIE), npu no-
MOIItH KOTOPLIX Pe3yJIbTaThl BBIBOISITCS B MPHBBIYHOH M uye-
JgoBeka ¢opme. Brox uudopmamin B OBM wuaie Bcerc ocy-
IIEeCTBJSIETCSl ¢ KJIaBHATYpbl Aucniies. s BeIBoja HCIOJIb3Y-
IOTCSl NleyaTaiollee YCTPoHCTBO, HMGPOBOH u rpaduuecKuil
IMCIVIeH, rpadonocTpoHTeb H T. A.

YerpofictBa BBOJA M BHIBOZA, a TaKKe PasJIMYHBIE BHIBI
B3V obbenuusiorcess oMM HasBaHUeM — repuhepultirvie ycm-
poticmea. Tlepudepuiinpie ycrpoiictBa NpH HeEOOXOAUMOCTH
MOXKHO MoJKJoYaTh K OBM HesaBucumo Apyr or apyra.

Ha puc. 2 npusefieHa ynpolueHHas Turosas cxemMa 9BM u
MOKa3aHbl B3aUMOJIEHCTBHS OTJENBHBIX YCTPOHCTB (OZHHApHas
CTpesiKa — Iepejiaua ynpasJ/sOuX CHIHAJI0B, JBOHHAA CTPe-
Ka — nepepaua uHpopmanuy). Ha puc. 2 nokasaHsl Takxe oc-
HOBHBIE YCTPOMCTBA, M3 KOTOPHIX cocToHT mpoueccop (LLIT).
310 apugmeruko-jorunueckoe ycrpoiicrso (AJIY), B KoTopom
BHIIOJIHSIIOTCSL  ONEpanyi, M yCTPCHCTBO ympasnenus (YY),
KOTOpOe KOOpAMHHPYET paGoTy BceX ysjaoB IDBM.



IF'nasa 1. BBELIEHHE B NPGIPAMMHPOBAHHE

1. OcHOBHbIE MOHSITHSA NPOrPaMMHPOBAHHS

BBesieM OCHOBHEIE MOHATHSI nmporpamMmupoBaHus. Mx pac-
CMOTpEHHE MO3BOJNHT COCPeJOTOUHTh BHHMAHHe Ha crelHopuke
BLIYHCJIUTEILHON MAallMHBl KaK CPeACTBa BHINOMHEHHS pa3pala-
THIBaeMBIX NPOrpaMM M MOJATOTOBHT YHTaTeJs /ISl BOCIPHSATHS
JajbHefillero Marepuasna.

Hcnoanumens — 310 uesioBeK MM aBTOMaT (B YacTHOCTH,
UM MoXeT GBITb mpoueccop DBM), ymelowyil BBIIOIHATD He-
KOTOpBIH, BIIOJIHE ONpele]eHHBIH KOHeUHBIH Habop IeHdcTBHI.
[lpuka3 Ha BbIOJIHEHHe JeHCTBHS M3 YKazaHHoro Hadopa, BbI-
paKeHHBII KaKUM-IH6O 3apaHee OTrOBOPeHHHIM crocoGoM, Ha-
3biBaercsl npednucanuem, a BCS COBOKYNHOCTb JONYCTHMBIX
NPUKA30B — CUCMEMOL npeOnucanull MCTIOTHHUTENSA.

IlaBas sajaHUe HCIIOJHMTENIO HA BHIIIOJHEHHE HEKOTOPOM
paboThl, MBI OGBIYHO BBIIaeM eMy He OJHO MNpeJnHcaHHe, a He-
KOTOPYIO KOHEYHYIO IOC/Ie/loBaTe/IbHOCTh NpeNNHCaHHii, 3a/a-
Baf TaKXe IOPsJOK, B KOTOPOM 3TH MNPEANHUCAHHUS JOJMKHHI
GHITH BHINOJIHEHBI. Takasi Moc/1eI0BaTebHOCTb NpPeANUCaHHH ¢
YKa3aHHUeM MOpPAAKa UX BBHIIOJHEHHS Ha3bIBAETCH NpPoepamMMmoil.

Bcsiroe melicTBHE NMpPOM3BOAUTCA HaJ HEKOTOPHIMH O0BbeK-
TaMH, H O €ro pe3y/bTaTaX MOXKHO MOJHOCTBIO CYAHTb MO H3-
MEHEHHIO COCTOSi HUS 3THX 06beKTOB. OUH 13 BUIOB 0G'bEKTOB —
nepemernasn. TloHATHe NepeMeHHOH SABJAETCA OJHHM H3 LIEHT-
paJbHBIX MOHATHH nporpammupoBanus. (ITonsTue nepemenHoi
¥MeeT B MPOrPaMMHPOBaHHH APYroil CMBIC/, YeM B MareMaTH-
ke.) TTosicHMM 3TO NOHsATHe Ha NpHMepe.

II pumep. TpebGyercs HaliTH mpoH3BeileHHe JIOOBIX ABYX
HaTypaJbHBIX uHcen n, m. Pe3ysbrar 0603HaYMTH uepe3 k.

CocraBuM 3ajaHMe IJI HCHOJMHHTEN]s, KOTOPBIH He yMeer
BHINOJIHATh YMHOXKEHHE, a YMeeT JIMIIb CKJajpiBaTh. B sToM
clyyae pellleHHe 3aJayd He MOXKEeT GHITh BBINOJHEHO B OXHO
JieficTBYe, a TpeOyeT pas3/ioxKeHHSl Ha PAJ NOCTeN0BaTeNbHBIX
JIefiCTBHH, T. e. COCTaBIEHHS NPOTPaMMBI.
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Tak xak nporpamma JoMxKHa «paboTaTb» HJs JiIoGoH mapbl
HATypaJbHBIX YHCEN, TO CAMH KOHKPeTHble YHC/IA B NPOrpaMMe
He ¢urypupyror. Bmecto uncen ynorpebasioTcsi HMeHa, 0603-
Hayaiollde H3MeHsieMble OOBEKTH!, KOTOpble Ha3bIBAIOTCS nepe-
mexnoimu. Tlepen HauaJoM BBIUHCIEHHH 3THM TepeMeHHbIM
JIO/KHBI ObITh TPHCBOEHBI 3HaueHusi. I1pucgoerue — ORHO H3
BaXKHeHRIIUX JeHCTBUH, BBINOMHSEMBIX BBIUHCJIHMTEIbLHOH Mallll-
HOH (Ha HCIONb30BaHHE KOTOPOH B KAauecTBe HCIOJIHUTENS MbI
H OPHUEHTHPYEeMCsl B KOHEUHOM CyerTe).

epeMEeHHYI0O MOXKHO NpPeACTaBHTh ceGe Kak fIUK, 0603Ha-
YeHHBIH HMeHeM, WAeHTHDUIUPYIOWIUM 3Ty nepemenHylo. [IpH-
CBOeHHe TepeMeHHOH ¢ HMEeHeM 1 3HaueHHs 5 MOXKHO NpejcTa-
BHTb cefe Tak: MOJOXKUTH B LUK, 0003HAYEHHBIH 7, 5 11apoB.
(SIwuk ABNsETCH aHa/loroM siveHKH naMsaTH OBM.)

3HaueHHe OIHOH MepeMeHHON MOXKHO nepecaams B IPYTYiO
nepemennyto. Ilpu sTofi onepauuu 3HaueHHe MepechliaeMok
nepeMeHHO! He HaMeHseTcss. HanpuMep mnepeciarb 3HaueHue n
B TepeMeHHYIO {, WJIH NPHCBOHTb NePeMEeHHOH i 3HaueHHe A,
O3HayaeT 3aJlaTh [ TAKOe Xe 3HaueHHe, KOTOpoe HMeeT nepeMeH-
Has 1, T. €. CKONHPOBaTh 3HaueHHe n. Eciu GblIO, JOMYyCTHM,
n=5, To NMPUCBOeHHe [ 3HAUYeHHs n (3alHcbiBaeTcs [=n *) —
i MPUCBOUTD 3HAUEHHE N) 03HAUAET, YTO HYIKHO Kak Gbl OCMOT-
peTb, KaKoe YHCIO HaXOAUTCS B siueliKe NaMATH n, U TaKOe e
YHCJIO «TIOJIOKHTBY B siueliky namatd . Tenmepb Oygmer (=5,
HO TPH 5TOM 1 COXPaHWJIO 3HaueHHe (n=>5).

Yacro B nporpaMMHpPOBaHUH HCIIOAb3YeETCs TaKasi onepalyst
NpHCBaMBaHHs, KOTJa C/leBa M CIpaBa HCHo/b3yeTcsi OfHA H
Ta e nepeMeHHas, HanpuMep, i=i-+1. Takas 3anuce o3Hauaer,
YTO CHayajla HO/KHA OBITh BBIMOJIHEHA ONepalusl CIOXKeHHS
(i+1), a sarem mosyuyeHHasi CyMMa NPHCBOEHA NEPEMEHHOH i
B KauecTBe ee HOBOro 3HaueHusi. [Ipu 3ToM crapoe 3HaueHHe i
nponanaer, «ctupaercsiy. Ilocsie BHIMOMHEeHHs 3TOH onepauuy i
Oyer uMeTh 3HaueHue Ha 1 Gosbllle, ueM Mepes ee BLIIOJHe-
HHeM.

BepueMmcst K Haulell 3ajaue. UToObl MOMYYHTH NpPOH3BElE-
HHe 1 Ha /m, UCIONb3Ys ONepalyio CAOXKEeHHs, HYXKHO NPOCyM-
MHpOBATh M CJlaraeMblX, PaBHHIX 7, T. €. BBIUHCAHUTD

k=n+n+...4n.

N e b s
m pas
Ho ara popmyna — He nporpamma, Xotsi OB IOTOMY, UTO 3]1eCh
€CTb HEONpPeNeJIEHHOCTh (HarmpHUMep, MHOFOTOUHE).

*) 3uak «=» 0G03HayaeT 3JeCh He PaBENCTBO, a ONEPaLHIO NMpH-
CBOEHHA.
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Peulenyie 3To# 3a/1aud MOXHO NMPEJCTAaBUTb KaK MOCHeN0BA-
TEJILHOCTb BHIMOJIHEHHsI CIEAYIOIHX MPOCTHIX ILAroB;

[Tonoxurp k=0.

Janee BBINONHUTH ONEPAIMIO

k=k+n

m pas. [Ipy 3ToM mocsie KakAOTro BLINOJHEHHS YKa3aHHOMN ore-
palluH 3HaueHue k yBeqHuHBaeTcs Ha n. B utore B & 6yzer mno-
JIy4eH pe3ysbTaT pellleHHsl 3ajauu.

Urto6bl BHINMOJHATD OMEpaluio TpeGyeMoe YHCI0 pa3, HYKHO
CUHTaTh, CKOJIBKO Pas3 3Ta ollepalHsa yxKe BhlnonHeHa. Mcnonp-
3yeM /ISt 3TOTO BCIIOMOTaTeNbHYIO0 nepeMenuylo {. HasoeM ee
cueTyvkoM. [lepes mnepBbiM npuGaBieHNeM K £ 3HaueHHA 7
NOJIOKMM (=1 U nocJie ouepeJHOrO U3MeHeHNs R 3HaUEHHUE CUeT-
yuka i 6yJaeM MeHATb Ha 1.

Toraa nporpamMma MoxeT GBITb 3amHcaHa TaKi

1 3anatb KOHKpETHbIE 3HAUEHHA N, m

2 k=0

3 i=1

4 k=k+n

5 i=i+l

6 ecam i<m uaTu K 4. (IToBTOpHUTH BHIMOJHEHHE ONepanuil,

HauMHas c¢ 1. 4.)

7 3aKOHYMTb BBIYHCJIEHHSA

[loscHeHnHusa K mporpamMmme.

1. ITporpamMma HanKcaHa Ha OCBIYHOM sI3bIKE YEJIOBEYECKOTO
OOULIEHHST C HUCMOJb30BaHHEM OGIUENPHHATOH MaTeMaTHYeCKOH
CUMBOJIHKH (3TO TaK Ha3bIBaeMbIH «ECTECTBEHHBIH» SI3BIK).

2. Oneparopnl *) 2, 3 3ajal0T Haya/lbHble 3HAYeHHS MNepe-
MeHHBIX & 1 {. Onepatop 4 npH KaxJ0M CBOEM BBINOJIHEHHH YBe-
JHYMBaeT 3HaueHHe k& Ha n. Oneparop 5 yBeJHUMBaeT 3HayeHHe
cueTuHKa Ha | mocJje TOro, Kak BHINOJIHEHO OYEPeJHOE CJoXKe-
Hue. Onepartop 6 mpoBepsier ycsoBHe i</, U €CJIH OHO BBINOJ-
HSETCs, T. €. He BCe /M CJOXKEHHH ellje BEITIOMHEHbI, TO MPOHCXO-
JIAT BO3BPaT K omepaTopy 4 M IOBTOPHOe BHINOJNHEHHe Npo-
rpamMmel, HauyMHas ¢ omeparopa 4. Kak ToJabko B mpomecce
BBITIOJIHEHHS [IPOTPAMMBl yC/IOBHe i< He GyJeT BBHINOJHEHO,
Tnpolecc BHIUMCIECHHHA 3aKaHUHMBaeTcs. DTO NMPOM30MJET, Korjaa
OyJAeT i{>>m, T. €. BCE HYXXHble CJIOXKEHHsl BbIOJHEHHI,

[IpuBenenHas mporpaMMa 3ajfaeT NOPSAAOK AEHCTBHH, KO-
TOpBle MOTYT GBITh BBINOJIHEHBI, KOT/A 1 M /. NoAydar KOHKpeT-
HBle 3HAYEHHA.

*) B sg3bikax NPOrpaMMHPOBAHHA INPeINHCAHHE O BLITIOJHEHHRE
HEKOTOpOH omepanuu (HampHMep, oNepalHH [PHCBAHBANHA) HA3HBa=
ercs onepatopoM. STOT TePMHH H GyAeM jJaJee yNOTPeG/ATh.
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CoBOKYNHOCTb 3HayeHH[l NepeMeHHbIX, KOTOpBIe JOJIKHEI
6LITh 3ajaHBl epe] BbIMOJHEHHEM NPOrPaMMbl, HAa3bIBAETCS!
UCXOOHbIMU OQHHBIMU.

Ynpaxuenune l. Bumonuurs nporpammy npu n==5,
m=3. TIpocneiuTb 3a H3MEHEHHEM NepeMeHHbIX.

Y kasanue., s Kaxzod nepeMeHHo#, HCIONb3YeMOH
B niporpamme (1, m, k, i), IpeaycMoTpeTb sueiiky namartH. [Ipu
3aJaHMH 3HAYCHHs TepeMeHHOM 3amucath 3T0 3HayeHHe B
siyeliKe MaMsITH ¢ COOTBETCTBYIOIMM HMeHeM. [locsie BbIMOMHe-
HHSI IPOrPaMMBl CPABHUTBL COJEPKHMOe S4YeHKH k ¢ mpaBH/Ib-
HBIM OTBeTOM (Pe3yJbTaroM yMHOXKeHHs 3 Ha b).

Pemenue Couepxumoe sdeeK NaMaTH (3Ha4YeHHs
IlepeMeHHbIX) [10C/Ie BBIIOJHEHHS omepatopa 1.

1) 7] 7 =

5 J

OTCYTCTBHe 3anuCH O3HauaeT, 4YTO 3HauyeHHe nepemem{oﬁ He

OnpeJeNeHo.
TTocse BHLIMOJIHEHHS omeparopos 2, 3.
K [ n m
LA CARN m| 5 1.

Cozep:kuMoe siu€eK 7, m Jajee He M3MeHsercs.
I[Tocne mepBoro BBIMOJNHEHHs omepartopos 4, 5.

2 1

BuinosiHenue oneparopa 6 He U3MeHsleT 3HaUeHHH nepeMeHHbIX,
a CBfI3aHO ¢ NPOBEPKOH yCIOBHS. Y CJIOBHE 3/ieCh 33J]aHO B BHJE
OTHOIIEHHS] M BBIUMCISIETCS KaXKABl pas MpH TeKYLIUX 3Haye-
HHSIX BXOJAAINMX B HEro nepeMeHHbIX. Pe3ynbTaToM BHIYHCIIE-
HYS YCJIOBHSA SIBJsIETCS 0a, €CU yCIOBHE YI0BJETBOPseTCs A5
BXOJSAIIMX B HEro NMepeMeHHBIX, HJIH Hem, eCld YCJIOBHE He
ynosaersopsiercd. IIpu 3HaueHnn da B JaHHOH mporpamme
6yJeT OCYLIeCTBIATbCA NepeXxof K omeparopy 4, nmpH 3Hade-
HHH Hem — TePeXOi K CleiyIolleMy 1o TOpsJKYy oneparopy
(8 namHOM cJydyae — OKOHYAHHE BBIMIOJHEHHSI NPOTPaMMBbl).

[Tpu mepBoM BHINOJHEHHH onepaTtopa 6 mposepsieTcs ycJo-
Bre 2<3. OHo HMeeT 3HaueHHe Oa, IOITOMY CJEAYIOUHM BbI-
noJiHsieTcs ornepatop ¢ HomepoM 4.
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[Mocnie Broporo BEIOMHEHHA onepaTopos 4, 5.

LA _i_J5

[Ipu BTOPOM BBHINOJNIHEHHH omneparopa 6 yciosHe 3< 3 uMe-
eT 3HaueHHe 0o, U CHOBA BHIIOJHSETCA omepaTop 4.
[Mocsie Tperbero BHINOJMHEHHS onepaTopoB 4, 5.

| 2]
75 4

ITpu Tperbem BoimosiHeHMH omepartopa 6 ycaoBHe 4<3 He
yIOBJeTBOpsieTcA (UMeeT 3HaueHHe Hem), U BHINOJHEHHe Mpo-
rpaMMbl IIPeKpalaercs.

PesysnbratoM siBjisiercs mocsieliHee 3HAUeHHe nepeMeHHoH &,
paBHoe 15.

VisMeHeHHe 3HaueHHil NMepeMeHHHIX Hpfl BHIONHEHHH MpO-
rpaMMBl MOXHO NpPEACTAaBHTb B Gojiee KOMIAKTHOM BHIE —
B BHJe mpaccuposouroti mabauysi, B KOTOPOH 3aNHCHIBAIOTCS
BCE 3HaueHHs, MOC/AeN0BaTeNbHO MPUHHMaeMble H3MeHsieMbIMH
nepeMeHHbIMH nporpammbl. s paccMoTpeHHOH BHIE MPO-
rpaMMBI H3MEHSIIOTCS TOJIBKO NepeMeHHble kB U [, H TPaccHpo-
BOYHAs TaGaHIa UMeeT BUL

k 0 5 10 15

OTMeTHM, YTO B PaccMOTPEHHOH IporpaMme mocjie BbIIOJ-
HeHHs omepaTtopa 6 (ec/u ycJIoBHE BBLINOJTHSIETCS) OCVIIECTB-
Jisiercsi Bo3BPaT K onepatopy 4 M NOBTOPHOe BHINOJHEHHE oOlle-
paropoB 4—6. MHOTOKpaTHO NOBTOPSAIOWAACS NPH BHINOHE-
HHH YacTb NPOrpaMMBl HOCHT Ha3BaHHe yuxa. LIuka siBasercs
THIOHMYHON CTPYKTYpOIH, peanuayemoii B nporpammax s OBM.
Ero Hcno/nb3oBaHHe NO3BOJISET 3alHCaTh NOC/ELOBaTelbHOCTb
IefCTBHI OJUH pas, a BHIONHATL HX MHOTOKPATHO, NOC/e KaX-
JIOTO BBINOJIHEHHSI BO3Bpalllasich K Havyasly 5TOH HOC/Ief0BaTeb-
HOCTH (UHKJa) (CM. Takxke m. 3.

Yunpaxueunue 2. CocraButb nporpaMmy Ha ecrecr-
BEHHOM $i3bIKe JUTsi BO3BEIEHHS YHCJIa X B CTeNeHb R (B — Haty-
pajJbHOe YHCJIO), HCHOMb3ysl ONepalHio YMHOXeHHs. Pesyiib-
TaT 0603HAYUTh Yepes 2.
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Brmonnute nporpammy s x=4, k=3, QuKCHpPYs H3Me-
HEHHe MepeMeHHBIX C MCMOJb30BaHWEM: a) fdYeeK namsiTH) 6)
TPaCCHPOBOUHOH TabJHIIEL.

Pemenne. Heo6xomuMo cocTaBuTh MpOrpamMMmy misi
BHIUHCJIEHHS

Z=X-X+...X.

N

k pas
[Monoxum BHauane
z2=],
a Janee BHINONHHM ONEPaLHIO
2=z-x
k pas. [lns mopcyera BHINOJHEHHBIX YMHOXKEHHH HCIONb3YeM

CYeTUHK [ (CM. TaKKe NPEAbIAYLIHE MpHMep).
IMporpaMMa Ha ecTeCTBEHHOM $fi3BIKe OyeT HMeTb BHJ

1 3ajaTb KOHKpeTHble 3HaueHHAA X, R
2 z=1
3 i

.—a

6 ectn i<k untv K 4
7 3aKOHYMTb BBLIYHCJIEHHS

[TpenycmoTpuM ueThbipe stueHKH NMaMsATH I NEpPeMEHHBIX.
Ilpu n3MeHeHMH 3HauyeHMsl NepeMEHHOfi cTapoe 3HaueHHe Te-
nepb GyZfieM 3auepKHBaTh U PsJIOM 3anHCHIBaTh HOBOE:

i z Kk
v “J/;/aw =, ct

IMocnennee 3HaueHHe z2=64 W ABNsIETCS PE3YJLTATOM BhI-
MOJTHEHH A TTPOTPaAMMEL.

BBesennrle B naHHOM naparpade MOHSATHS — HCIOJNHH-
TeJb, MpPeANHCaHHe, CHCTeMa MNpeANmHCaHHi, nporpamma, me-
peMeHHasi, MpHCBaWBaHHe, IHKJI — SBJASIOTCA BaXXHBIMH [0-
HATHAMU NPOrPpaMMHPOBAaHHS, Ha KOTOPHIX Gasupyercs Hajb-
Hefilllee H3JOXKEHHE.

2, MouaTHe aaropuTMa

Anzopummom HasbIBaeTCsi YeTKOE ONHCAHHE MOC/IeI0BaTeb-
HOCTH JICHCTBHH, KOTOpble HeOGXOAHMO BBHIMOJHHTb JJIs pefue-
HHA 3ajaud. [IpakTHuecKM pewleHHe Jo6oH 3afilauH TpeGyer
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NOJIyueHHs1 pesysbTaTa MO 3aJaHHBIM HCXONHBIM NaHHBIM. To
ecTb MOXKHO CKa3aTh, YTO aJIFOPUTM OMHCHIBAET MOCJEIOBATEdb-
HHIA mpolecc npeoGpasoBaHHs HCXOIHBIX HNAHHBIX B pe3yJib-
Tar.

PaspaGoraTe anropHT™M pelleHHsl 3ajjayd o3HayaeT pasGuTb
3ajjauy Ha MOCJIEJOBaTeJbHO BHINOJHSAEMBE wiaey (3TAIH),
NpHYEM pe3yJIbTATHl BHITOJHEHHS NPEABIAYLIUX 3TaloOB MOTYT
HCIOJIb30BaThCSl NMPH BBHINOJHEHHH mocnenyomux. IIpu stom
JIOJDKHBI GHITh YETKO YKasaHbl KaK cojepiKaHHe KaXJOro 3Ta-
na, TaK U NOPSJOK BRIMOJHEHHUs 3TanoB. OtlenbHblil sTan (uar)
afropuT™Ma npejcraBisier coboi mH60 APYrylo, 6osee NPOCTYIO
3ajiauy, aJrOPUTM pellleHHsi KOTOpoH pa3paGoTaH paHee, JHGO
JIOJKEH ORITh JOCTaTOYHO MPOCTBIM H MOHSITHBIM Ge3 mosicHe-
HHH.

Yerko chopMynHpOBaHHAs MOC/AELOBATENbHOCTb IMPaBHI,
OHHCHIBAIOIIUX 3TOT HpPOLECC, H SIBISIETCS] aJITOPHTMOM.

Ecnn anropurM paspaGoraH, TO ero MOXHO BPYUHTb ISt
BBIMOJIHEHHSI YeJIoBeKY (M BooGlie JIo60OMY HCHOJNHHTENIO,
B TOM unciie H DBM), He 3HaKOMOMY C perraeMoil 3ajaueii, H,
TOYHO CJIeNYs NPaBHJaM aJrOpUTMa, STOT YeJOBeK (WJIH JpY-
roii MCIOJIHHTE/b) MOJNYUHT ee pelieHHe.

HanpuMep, Bam npejioxeHO BHIIOTHATE CJIERYIOLYIO
HOCJIEAOBATENbHOCTD JHeHCTBHH nNpPH 3aJaHHBIX 3HAYEHHAAX
a=1, b=3, c=2:

1. Beruucaurs D=0b*—4ac.

2. CpaBuutb D ¢ wuynem. Eciu D<CO, mepeiith K 3.
B npotuBHOM cayyae BbuHCAHTE X, =(—b+ )/ D)/2a,
x,=(—b—V"D)/2a.

3. IlpekpaTuTb BBIUHCJIEHHS.

OxkasbiBaercsi, BHITOJIHHB NPHBEJEHHYIO MOCJEL0BaTEb-
HOCTb JVIsi YKa3aHHBIX 3HaUeHHH a, b H ¢, Bbl PellUIH KBajpaT-
Hoe ypaBHeHHe x2+3x+2=0.

Anroput™ .o6safaer clenyoIUMH OCHOBHBIMH CBOHCTBAMH,
PACKPHIBAIOLIHUMH €0 ONpeLeseHHe:

l. IHCKpPEeTHOCTbH. D10 CBOHCTBO COCTOHT B TOM,
UTO aJrOPHTM JOJIKEeH NPEACTaB/sATb MPOLECC PEIeHHs 3aja-
YH KakK INOCJeNOBaTeNbHOE BBINOJHEHHe NPOCTHIX (MMM paHee
ogg(e;le.neﬂﬂbxx) mraroB (3ramnoB). [IpH sToM 1JiA BBEINOJHEHHS
KaXJIoro mara (3rana) alaroputmMa tpeGyercsi HeKOTOPHIH KO-
HeyHBIi OTPe30K BpeMeHH. To ecTb npeo6pasoBaHHE HCXOLHBIX
JAHHBIX B PE3YJIbTAaT OCYLIECTBJISIETCS BO BPEMEHH JUCKPETHO.

2. OnpeneneHHOCTDb (MIH JeTepMHHHPOBAH-
HOCTB). DTO CBONCTBO COCTOHT B TOM, UTO Ka)KJ0€ [PABUJIO aJ-
FOPUTMa JIOJLKHO GBITh YETKHM, OZHO3HAYHHM H He OCTaBJAThb
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MecTa IJs1 npoM3Bosa. Biaromaps stoMy CBORCTBY BHINOJMHe-
HHE a/ITOPHTMa HOCHT MeXaHHYeCKWHl Xapakrtep H He TpebyeT
HHKaKuX JONOJHHUTeNIbHBIX YKa3aHUH WM CBEJEHHH O pelna-
eMoll 3anaue.

3. Pe3ayabTaTHBHOCTDb (WIH KOHEYHOCTb). 1O
CBOHACTBO COCTOHT B TOM, UTO aJrOPUTM JO/KEH [PUBOAHTH
K pelUeHHIO 3aJayH 3a KOHEYHOe YHCJO LIaroB.

4. MaccoBocCTb. JTO CBOHCTBO COCTOMT B TOM, YTO
aJIrOPUTM DeIleHHs 3ajlaud paspabarbiBaercsl B oOLIleM BHIE,
T. €. OH JO/KeH ObITh MPHMMEHHUM IJIS HEKOTOpOro KJjacca 3a-
Jay, pasqyaloliuxcs JHIIb HCXOXHBIMH JaHHBIMH. [IpH 3TOM
HUCXOJHble JaHHble MOTYT BHIOUPATbC H3 HEKOTOPOH 0O6JIaCTH,
KOTOpasi HasBIBaeTcsl 004aCmbl0 NPUMEHUMOCHU ANTOPHTMA.
(B ormenbHBIX clyyasix HCXOMHBlE JAHHblE MOTYT OTCYTCTBO-
BarTh.)

Hanpumep, npHBeieHHBIH BbIllle aJTOPHTM PEIICHUS] KBaj-
pPaTHYHOTO YpaBHEHHs MPUMEHUM IJ1S Pa3/IMUHbIX HaGOpoB KO-
s(unuentos a, b, ¢ (a #0).

Uro6el paspaboTaTh aNropHTM, HYXKHO XOPOLIO IpeAcTa-
BUTb cefe XOA pemleHHs 3afayH. [IpH 3TOM mosesHO pelHTh
3aflauy camomy (Ha 6yMare) /151 KaKHX-1160 HaGOPOB JAaHHbIX,
He TPeGYIOIUX IPOMO3JAKHX BBIUMCJIECHHII, 3allOMHHAsl BHINOJ-
HseMble JeHCTBHA, TaK, 4yroObl Hajee 3TH JeficTBHs ¢opma-
JIM30BaTh, T. €. 3alHUcaTh B BHJE IOC/EJOBaTENbHOCTH YETKHX
npaBHJI.

IloHsTHs anropHTMa M NporpamMmbl pasrpaHHueHbl He OYeHb
ueTko. OGBIYHO HpPOrpaMMOl HAasBIBAIOT OKOHYATEJbHBIA Ba-
pPHAaHT aJropHTMa pelleHHs 3aJauHd, OPHEeHTHPOBAHHHE Ha
KOHKPETHOTO HCIOJTHUTENS .

Sran, pe3yJabTaToOM KOTOPOro siBAsieTcsl pa3paGoTKa ajiro-
pHTMa pellleHHs 3ajlaud, YacTO HasBIBAIOT a42opummusayuell,
MOHMMas NOJ 3THM CBeJileHHe 3aJlayd K II0CJeI0BaTeJbHOCTH
3TaloB, BbINOJHAEMBIX MOCJEN0BAaTeNbHO IPYT 32 JPYTOM.
B mupokom cMbicjie anropHTMH3aLHs BKJIOYAaeT W BHIGOP Me-

" Tola pellleHHs 3afayH, a Takxke (HOPMbI NPENCTABNEHHSI HCXOA-
HO# HMH(popMalHH ¢ yueToM crnenuduku IBM.

PaspaGoTaHHbIfi aNropUT™M MOXKHO 3aHKCHPOBATh HECKOJb-
KHMH cnoco06aMH, Hanpumep:

— Ha €CTeCTBEHHOM fi3blKe (NpeXbLAYIIHA HpHMep);

— B BHJE CXeMbl (CM. HHXKe);

— Ha clellHaJIbHOM s3blKe AJISl 3alMCH aJFOpHTMOB (anro-
PHTMHYECKOM fi3bIKE).

GanHcbh aATOPHTMA HAa €CTECTBEHHOM
fA3blKe. XOTS eCTeCTBEHHBbIH f3bIK He TPebyeT NeTalbHBIX
pas3bpsACHEHHH H MoJHOH (opManH3aluH, cHOpMyaHpYyeM He-
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KOTOphIe TpaBH/ia, KOTOpEe o6jieruar B HajlbHefilleM Mepexod
K aJITOPHTMHYECKOMY SISBIKY.

BBeneM crenymoouiie 0603HaueHHsi THOMYHBIX 3TanoB alro-
purMa:

1. dran o6paGoTKH (BBIUHCIEHHS):

U = guipadierue

(v — mepeMeHHasi, @vipadcerue 3ajaeT NPABUJIO BBIUHC/IEHHSA
3HAUEHHsA, KOTOpPoe Jjanee GylneT NMPHCBOGHO NEePeMeHHOH U.
310 MoxeT OBITb, HampHMep, 3HaKOMOe HaM ajreGpanueckoe
(apudmeTHyeckoe) BBIpaXKEHHE).

2. TlpoBepka ycJoBHS:

eciu ycaosue MaTH K N.

Ecnu  ycnoBHe VOBNETBOPSETCH, BHIMOMHSETCH Iepexof K
srany N. Ecau ycnosue He ynoBieTBopsieTcsi, TO YCJIOBHMCH,
UTO OCYILECTBJISIETCS TNepeXoJ K CJefylolleMy [0 MOPSAKY
sTamy:

3. Kouell BbIYHCJIEHHI:

3aKOHYHUTDb BBIUHCJICHHA.

4, Tlepexox K sTany ¢ HOMepoM N
uatd K N.

M3o6paxeHHe aJrTopuTMa B BHJE CXeMBL.
Cxemoll HasbIBaeTCsi HarJsfHoe TpadHyecKoe H300parKeHHe
aJIrCOPUTMa, KOrJa OTHeNbHble NeHCTBHSA (ITambl) alropHT™Ma
H306pa)kaloTcsi NPH MOMOILM PasiMYHBIX TeOMETPHYECKHX
¢duryp (620x08) *), a cBsi3H MexAy 3TanaMmH (mocjefoBa-
TeJBHOCTb BRIMOJHEHHSl STallOB) YyKasblBAaIOTCA IPH TOMOILH
cTpesniok **), COeIHHAIHNX 3TH GHrypHI.

Cymecrsyer 'ocyaapcreennsrii . crangapt ([OCT), onpene-
JSIOMHKA [paBHia BEINOJHEHHS cXeM M O0GO3HauyeHHd s
OTZENBHBIX oOnepanuii mpouecca 06paGOTKH naHHBIX. [lanee
NPHBOASATCS O0GO3HauYeHHs] HEKOTOPBHIX, HaHOoOJlee 4YacTo ymo-
Tpe6nsieMblx onepanuii. ITonHBI mnepedeHb YCTaHOBJIEHHBIX
npaBua U YCJIOBHBIX oGosHauenu#i cm. ['OCT 19.002-80 u
I'OCT 19.003-80. .

*) TepMmuH 620k ymoTpebJsieTcsi 3Jech H Aajiee BMeCTO TepMHHa
cumeon, ucnoabsyemoro 'OCTom, B cBS3u C ynoTpeGieHHeM TepMHHa
cLmMeon B TPOrPaMMHPOBAaHHA B JAPYTOM CMBICJe.

**) Hanpas/ieHHs CBepXy BHH3 H cJeBa HAampaBO INPHHHMAIOTCA
3a OCHOBHblE H MOTYT (€CJIH He HMeIOT H3JIOMOB) He 0603HaYaThCs CTpeJ-
KaMH.
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TunuyHble JeACTBUSA aIropuTMa H306paxKaloTca CJIeAyolH-
MM reoMeTpHuecKUMH GUTypaMH.

Sran 06paGoTKH (BBIYMC/IEHHS) H300paXKaeTcs NP MOy rosib-
HHKoM (puc. 1.la). BHyTpu npsMoyrosbHHMKa 3amHChIBaeTcA
coziep:kaHHe 3TOro Tamna.

[lpoBepka yciioBHs H300paxkaercsi pomGoMm. ¥YcioBue 3a-
NHCBIBaeTcs1 BHYTPH pombGa. B pesysbTaTe npoBepKH YC/IOBHSA

a é Bribod
Berucnernus na
ducnnelt
o X
% wer /lpobepra ”‘;‘g 6
‘ yenobus Byrace
g Hayano 3 .
C_—_—:) Korey, ’ --—[ Honrenrapud
8 Pares
co3lanrasn
7pogpamma uny
nodnpogparma
a
D BBo8, boibod
Puc. 1.1

OCYILIECTBJsIETC BHIOOD OJHOTO M3 JABYX BOSMOXHBIX NyTeil
BBHIUHCJHUTENbHOrO nponecca (puc. 1.16).

Ecnu ycioBue BHINOMHSETCS, T.e. HMeeT 3HayeHue oa,
TO C/IEJYIOLIUM BHINOJIHSIETCS 3Tal Mo cTpeske da. Ecan yeno-
BH€ He BBIMOJIHSETCH, TO OCYIIECTB/SAETCS IepeXo], o CTPesKe
Hem.
Hauasno # KoHel, BBIUHCIHTENBHOrO npoliecca H3oGpaxa-
10Tcsi QUrypol, mokasanHo# Ha puc. 1.lg. BHyTpu Hee 3anu-
ChIBaeTCsl HayaJjo MM KOHeIl.

Panee cosfauHble W OTHENbHO OIHCAHHBIE ANTOPHTMBI H
nporpammsl (foAmporpammel; cM. 1.9 ryasbl 3) H306paxKaloTcs
¢urypoit Ha puc. 1.1e. BHyTpHu Hee yKasbiBaeTcst MMs MOANPO-
rpaMMBl U NapaMeTphl, IPH KOTOPHIX MOANpOrpamMma HOJ/IKHA
6bITb BHINOJIHEHA.

BBoj MCXOAHHIX JaHHBIX H BBIBOJ Pe3y/bTaToB H3o0paxa-
1oTcs mapaJiienorpaMMoM (puc. 1.19). Bryrpu Hero nmuiercs
C/IOBO «BBOJ» HJIM <«HeUaTb» H IMEPEYHCIsIoTcA IepeMeHHbe,
nojsie:Kalllie BBOAY HJIH BLIBOAY.
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[MapannenorpaMmmoM oGo3Hayaercsi BBOI/BHIBOA (B/B) BOOG-
me. Eciu BBOJ UK BBIBOJ OCYILECTBJISIETCS C HCNIOJIb30BaHHEM
KOHKPETHbIX YCTPOHCTB, TO GIOKH B/B H306paXkaloTcs NPH I0-
MoIH crelHaabHBIX (uryp. Tak, B/B ¢ HCIONb30BaHHEM JHC-
IJlest, BBIBOJ Ha Meuaraioliee YCTPOHCTBO H306paXKaloTCs COOT-
BETCTBEHHO (HTYPaMH, NpeICTaBIeHHLIMH
Ha puc. l.le, 1.lw. Cm. Ttakxke T'OCT
19.003-80.

KoMMeHTapuii Hcnonb3yercs B TeX CaIy-
yafiX, KOrja IOsICHEHHe He IOoMel[aeTcs
BHYTpH Giioka (puc. 1.13).

KayecTBe NpuMepa H3006pasHM B BH-
Jié CXeMbl aJTOPUTM BLIYHCIEHHS NPOH3-
BelleHHs] IBYX HaTypaJbHbIX UHCeJ 1 H m
C MCHOJIb30BaHHEM OIepallHH CJIOXKEHHA,
3aMMCAHHBIA paHee Ha eCTEeCTBEHHOM A3HI-
Ke, 106GaBHB 3Tkl BBOJA/BbiBoAa (pHc. 1.2).

CxeMa 103BOJIIET HATJISIZHO IIpeACTa-
BHUTb CTPYKTYpY airoputMa. B uacTtHOCTH,
Ha CXeMeé XOpOIIO BHAHBI LHKJBI 3TO MO-
CJIEJIOBATEIbHOCTH 3TaroB, NOCJe Tocel-
HEro M3 KOTOPBIX OCYILECTBJISIETCS BO3BPaT
K HayajJy IoCJel0BaTeNbHOCTH (Ha cxeMme
3TO — 3aMKHYyThle yuacTKu). CxeMbl 0GbI4-
HO HCIIOJIB3YIOTCH 1/ M306paXKeHHs Mpo-
MEXYTOUHEIX BapHaHTOB ajaropurma. OKoH-

YaTeJbHbIH BapHaHT, NpelHa3HAUYeHHBIH '

s ucnonuutens-OBM (nporpamma), xog- (roney )
JkeH OLITh 3anmHcaH Ha aJrOPHTMHUYECKOM Puc. 1.2
s3blIKe.

B Hacrosillee BpeMsi CYLIECTBYeT TEXHOJIOTHs Pa3paGOTKH
nporpamm 6e3 Hcronb3oBaHusl cxeM. OIHaKO HE3aBHCHMO OT
5TOTO0 Ha HayaJbHOM 3Tane H3y4YeHHs MNpOTrpaMMHPOBaHHUSA
HCMOJb30BaHHe "CXeM IpH pa3paboTKe aslropHTMa Iesecoos-
pasHo. Hcrosb3oBanMe cXeM ofecrneydBaeT NpHOOpeTeHHe
[POYHBIX HaBHIKOB Pa3paboTKH aJITOPHTMOB C HCIOJIb30BaHHEM
THIOBHIX CTPYKTYp aJI'OPHTMOB (CM. M. 3), SIBJSIIOLIHXCS OCHO-
BO# TaK Ha3bIBaEMOT'0 CTPYKTYPHOTO NMOAX0Ja, 0COGEHHO II0K0-
TBOPHOTO NMpPH NMOCTAHOBKE H pellleHHH Ha DBM c/l0XHBIX 3a1au.

I'OCToMm, moMHMO THNOB (MI'Yp, NMPeNNHCHIBAIOTCHA TaK¥Ke
onpejesieHHble pasMepbl HX CTOPOH, OAHHAKOBHIE DPa3MepHl
6vI0KOB. DTHX TpeGOBaHHH HEOOXOAMMO NPHIEPIKHBATbCS MPH
oopMJIEHHH OKOHUaTelIbHOH NOoKyMeHTauuH. Ha npomexyTtou-
HbIX 3Tanax pa3paboTKH aAropHTMa NpPHIEPKHBaThC 3STHUX
tpeboBanuit 'OCTa He o6sizaTeNbHO.
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[TonsTtTHe 06 aATOPDHUTMHUYECKHX 9 3BH-
K a X. AJropuTMHUecKHe SI3BIKH GIM3KH K €CTECTBEHHOMY f13bi-
Ky. MMeHHO Takas uenb craBujach mpH UX paspaborke. Ox-
HaKo MpaBHJ/a MOCTPOEHHS KOHCTPYKUHUH B aJropHTMHYECKOM
fA3bIKe GoJiee ©KeCTKHe». ITO O03HAUaeT, UTO aJTOPHTMHYECKHe
SI3BIKH  IONYCKAOT MeHblllee pa3HooOpas3He [ ONHCaHHA
HNeACTBMH ajropuTMa, 4eM eCTeCTBEHHBIH f3bIK H HPHUBHIYHAS
MaTeMaTH4yecKasi CHMBOJIMKA, U MalldHa OAHO3HAYHO NOHHMaeT
JMo0yl0 KOHCTPYKUMIO si3blka. Hanpumep, IJs YMHOXEHHs
IBYX NepeMeHHHIX a u b ofuwenpuHsiTasg MaTeMaTHYecKasi CHM-
BOJIMKA JIONYCKaeT HECKOJbKO BO3MOXKHBIX ()OPM 3alHCH:
1) ab; 2) axb; 3) a+b u T. 1. A Ha aArOPUTMHUECKOM SI3BIKE,
HanpuMep Ha s3biKe OGeHCHK, 3TY olepanuio MOXHO 3amHcartb
TOJIbKO €IHHCTBeHHBIM o6pa3oM Kak AxB. HeGoubiuue own6-
KH MJIH OIUCKH, JOMYyCKAaeMble B IPEAJOKEHUAX eCTECTBEHHOrO
f13blKa U He HCKaXKAailllHe, HA Hall B3IJISA, CMBICIA, COBEpIIEH-
HO HeJOMYCTUMBI B aIFOPUTMHUYECKUM f3BbIKE, TJie KaXK/BbIH CHM-
BOJI H €I0 MECTO B KOHCTPYKLMH HMEIOT CTPOro (GPHKCHpOBaHHOE
3HaueHue.

Tak Kak mporpamMMa Ha aJIOPUTMHYECKOM fi3bIKE IpeJHa3-
HaueHa JJisl BhINOJMHEeHHs Ha DBM, To B aIrOpUTMHUECKOM $I3bi-
Ke, [OMHMO CPeJCTB, ONHCHIBAIOIIMX JefiCTBUSl alIropHTMa,
00513aTeJIbHO JIO/DKHEI GBITE TAKXKE OMNpeJeseHbl CPeACTBa, MO-
3BOJISIIOLIME BBOAUTb HCXOJHBIE AahHble B OBM H BEIBOAHTH
pe3yJbTaThl BBHIMOJHEHHS HPOTPaMMEL.

[Tporpamma, cocraBneHHass Ha aJrOPHTMHUECKOM fi3blKe,
He MOXKeT ObITh HElOCPEICTBEHHO BhIMOJHeHa DBM, Tak Kak
OBM yMeeT BBINOJHATH TOJNBKO IOCJIELOBATENbHOCTD 3JIEMEH-
TapHBIX ONEpalHil, a B MporpaMmMe Ha AJITOPUTMHYECKOM S3hI-
Ke B OJHOM BHIpAXXEHHH MOXKET, HalpHMep, COJePIKaTbcsA He-
CKOJIbKO omepauuit, u ¢opMa 3anucH TaKod MPOrpaMMel MO-
HATHA YeJIOBeKYy, HO HeqoctynHa OBM. IlostoMy Heo6xoiumo
KaKoe-TO MPOMEXYTOUHOE 3BEHO, KOTOPOe BHINOJNHAJNO GH pa-
60Ty MO pacusJieHeHHIO OTAEJNBHBEIX JeHCTBHH MporpaMmbl H 3a-
MHCH MX Ha MauIMHHOM s3bike. Pa6ora 3Ta Hec/JOxHas, HO
TpefyeT CKPYMyJ/Ie3HOro BHUMaHUsl U nmejaHTHyHocTH. K Takod
paGote Gosbie Bcero M npucmocobiena OBM. Tlepesox mpo-
TPAMMBI C aJITOPHTMHYECKOTO s13bIKa Ha MAIUMHHBIA OCYLIECTB-
asiercss IBM ¢ nomolbio crienHaibHOH MporpamMmbl, Koropas
HOCHT HasBaHHe mpancasmop. B nporpamme-TpaHcasTope «3a-
JIOKEHBI» BCE NpPaBHJAa aJrOPUTMHYECKOTro SI3bIKa H CIIOCOGHI
npeoGpasoBaHUsi Pas3IHYHBIX €ro KOHCTPYKIMHA Ha MallHHHBIH
A3bIK. VIMEHHO MO3TOMYy IIPH COCTaBJIEHHH MPOrpamMMbl Ha aJj-
FOPUTMHUECKOM SISBIKE HYXKHO CKpPYMYJE3HO IPHIEPKHBAThCA
IpaBHN 3TOro sisblika, HHaue OBM Bac He nofiMer WM HOHMET
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nenpasHabHO. HauGonee pacnpocTpaHeHHBIMH aJrOPHTMHYE-
CKHMH $I3BIKaMH B HacToslllee BpeMsl sBJsIOTCA GefcHK, (opT-
pan, IVI/1, nackanb.

3. CcHoBHble CTPYKTYpbl anroputmos. I[loHsTHe
0 CTPYKTYpPHOM MOAXONE K pPa3spaGoTKe aJiropHTMOB

OCHOBHBIE CTPYKTYPbl QJTOPHTMOB — 3TO OrPaHHYEHHEHI
Ha6op GJIOKOB M CTaHJApPTHHIX CIOCO00B HX COCAMHEHHS IJid
BHITNIOJIHEHHS! THIIHYHBIX IOC/ENOBaTeNbHOCTEH HeHCTBHH.

ITpuBoaAHMEIE HHKE CTPYKTYpPHl PEKOMEHYIOTCS IIPH HCIOMb-
30BaHHH TaK Ha3bIBaeMOro CTPYKTYPHOTO NMOJAX0Aa K pa3paor-
Ke aJropuTMoB H nperpamM. CTPYKTYpHBIH NOAXOL Ipeanona-
raer HCNOJb30BaHHE TOJBKO HECKOJbKHX OCHOBHBIX CTPYKTYp,
KOMOHHALUSl KOTOPHIX JaeT BCe MHOTrooOpasHe aiTOpPUTMOB H
OpOrpaMM.

K OCHOBHBIM CTPYKTYpaM OTHOCSITCSI:

1. CanenoBanue. [locnenoBarenbHoe pasMellleHHe
6J10K0B ¥ rpynn 6J10KoB. B nmporpamme peanusyercs rnocyienoBa-
TeJbHBIM pasMellleHHeM OIepaTOpOB.

2. 0uka o (puc. 1.3). Tlpumensierca npH HeoGXoAH-
MOCTH BbIIOJIHHTb KaKHe-THGO BBIUMCJIEHHS HECKONbKO pa3s
IO BBINOJNIHEHH HeKoToporo YycaoBHs. Oco6eHHOCTb 3TOro
HHKJIa B TOM, U4TO OH BCErJa BBINOJHSETC XOTA Obl OJMH pas,

{

¢ Hayanbible
HAIAIEHEIE npucbaubarus
npucbaubarnus

Ten0 Yunna

T6N0 YUK
Her

Puc. 1.3 Puc. 1.4

TaK KakK [epBas IPOBePKa YCJOBHS BbIX0OJa M3 IHKJa IPOHC-
XOJIMT IOCJIe TOTO, KaK TeJO LHKJa BhIIOJNHEHO., Tero yukia —
Ta NOCJIeN0BaTeIbHOCTb IeCTBHIH, KOTOpasi BBINONHSIETCS] MHO-
rokpatHo (B nHKJe). HauaioHoie npuceoeHus — 3ajaHue Ha-
YaJibHBIX 3HAUYeHHH TeM NepeMeHHbIM, KOTOphle HCHOJIb3YIOTCA
B TeJe LHuKJa.
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Ha ecrecTBenHOM sisbike muKAY o COOTBETCTBYET MOCJENO-
BaTeJIbHOCTh ONEPaToOpOB:

1 Orneparopsl HayaJbHBIX NPHUCBOEHHH
2 OnepaToprl Tesa IHKJa
Ecau ycaosue vatu x 2

[k, HCIONB30BAHHBIA B NPHUBEIEHHOM Bbllle MpHMepe
(ctp. 15), sto nuka Jo.

Huxa Moka (puc. 1.4). Llukn IToka ornuyaerca OT
uuknaa Jo TeM, UTO MPOBEPKA YCJIOBHS MPOBOAUTCS HO BHINOJ-
HeHHs TeJla IIMKJA, U eCJIH NPH NepBoiil MpoBepKe YCJIOBHE BHI-
X0fa M3 IUKJIA BHIIONHAETCS, TO TeJO LIHK/IA He BBIIONHAETCS
HH pasy.

a eCTeCTBEHHOM sI3biKe UKy [ToKa COOTBETCTBYET IOC/Ie-
J0BaTeIbHOCTb ONepaTopOB:

1 OnepaTophl HauaJbHBIX NPHCBOEHHH
2 Ecnu ycaogue uatd K 5
8 Onepatopsl Tesa IHKJA
4 Unmu x 2
5...
4 PasserBanenue (puc. 1.5). [Ipumensiercs, Kor-
Jla B 3aBHCHMOCTH OT YCJIOBHSI HYXHO BBINOJHHTb JIHGO OZXHO,

8a Her
| Jevicrbue 1 ! |ﬁez?crd’ue 2|

L .

Puc. 1.5 Puc. 1.6

deticrbue

nu6o apyroe geiicrsue. [lefictBue | uiu feficTBHe 2 Moxer B
CBOIO Ouepelb COIEPKATh HECKONBKO 3TaloB.

Ha ecrecTBeHHOM s13bIKE Pa3BETBJIECHHIO COOTBETCTBYET MOC-
JI2lOBATE/IBHOCTD ONEepPaTopOB:

1 Ecnu ycaosue uptu x 4
2 Omneparops! aefictBus 2
3 Ynptu x 5

g Onepatops! feficTBHs 1

5. O6xo04a (puc. 1.6). HacTublil cydall pasBeTBJEHHS,
KOTJa OfHA BETBb HE CONEPKHT HHKAaKHX NeHCTBHH,
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Ha ectecTBeHHOM sI3HIKE OGXOJIY COOTBETCTBYET INOCJEI0BA-
TEeJNbHOCTb OIlIEPaTOPOB:

1 Ecau ycaosue uaTH K 3
2 OmnepaTophl HeHCTBHSA
3

6. MuoxecTtBeHHB d BH 60 p (puc. 1.7). SIBag-
ercsi 0GOOLIEHUEM pa3BeTBJEeHHS, KOrja B 3aBHCHMOCTH OT
3HaueHHs mepeMeHHOH (/) BHI-
IOJIHSIETCS OJHO H3 HECKOJIbKHX
Aeficruii. [Ipu /=1 BHinonHsA-
erca jeicteue S, npu /=2 —
IeHictBHe S2 H T. A.

Oco6eHHOCTBIO BCEX NpHUBe-
JEHHBIX CTPYKTYp SBJSETCA TO,
4TO OHH HMEIOT OJHH BXOJ U
OIHMH BBIXOJ, ¥ HX MOXKHO COEJH-
HATH APYr C JpyroM B JoOOH
nocsieioBare/IbHOCTH. B uact-
HOCTH, KaxJas CTPYKTypa Mo-
JKeT CoepxKaTb JHoGYI0 IPYTYIO
CTPYKTYPY B KauecTBe OJHOIO
U3 GJIOKOB (CM., HampuMep, yin-
paxueHus 2, 4, 5).

OGHIYHO NPU COCTABJAEHHH CXeMbl GJIOKH pasMellaloTcs
JAPYT NOA APYroM B NMOpAAKe HX BhINOJHeHHs. BosBpar Hasaj
OCYIIECTBJISIETCS TOJNBKO Ha HHKJaX. JTO JaeT IPOCTYI® H
HaIVIAJHYIO CTPYKTYpPY a/JropHr™Ma, N0 KOTOpOH Jajiee JIerKo
COCTaBHTb IpOTpaMMmy.

OzxuuM U3 npHeMOB pa3paboTKu anropuTMa pemelmﬂ 6onee
CJIOXHBIX 3ajay SIBASETCS MeTo]| MOLIaroBOid Jeralu3aluy,
KOrja nepBOHAaYaJbHO NPOAYMEIBaeTcs H (HKcHpyercs olllas
CTPYKTypa ajropurMa 6e3 feTajibHOH NPOPaGOTKH OTAENbHbLIX
€ro yacTeii, HO IpPH 3TOM TaKXXe UCIOJAb3YIOTCH JIHIUb OCHOB-
HBlE CTPYKTYpBl anroputMoB. DBJioku, Tpelyioliue panbHeii-
el Jeranusaluu, o003HAYalOTC NYHKTHPHOH JuHHed. a-
Jiee MpopabaThiBAIOTCS (NETAIH3UPYIOTCS) OTAebHbIE GIOKH, He
JleTa/Iu3HPOBaHHble Ha NpeabiaylieM mare. To ecTh Ha KaXKaoM
1are pa3paGOTKH YTOYHAETCs peasH3alMs (parmMeHTa anro-
pHTMa (HJIH pOrpamMMbl), H, TAKHM 0Gpa3oM, Ha KaxJIOM Miare
MH HMeeM feso ¢ GoJjiee mpocroil 3anauefi. [TonHOCTBIO 32KOH-
YHB JerajiM3aluio BceX OJIOKOB, Mbl NMOJYYHM pellleHHe Bcelt
3afilaud B nesioM. OnucaHHBIE METOA MOLIArOBOHM JieTaNqu3anuH
Ha3sblBaeTCsl TakXKe NPOrpaMMHPOBaHHEM CBEPXY BHH3.

Puc. 1.7
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B HeKOTOpHIX clyuasix CTpeMyIeHHe BO 4To Gbl TO HH CTaJio
ocTaThCsl B paMKaX CTPYKTYPHOTO TMOAXOAa MPHBOAMT K
HeOOOCHOBaHHOMY YCJOXKHEHHIO NMPOTPaMMbl H MOTepe ee Ha-
TVISIAHOCTH I €CTeCTBEHHOCTH. EcsiM ydecTb, 4TO CTPYKTYpHOE
[IpOrpaMMHPOBaHHE HMe-

€T UeNbi0 He IMOJUHHHTD
HpOrpamMMBbl KaKHM-TO
npaBHiaM, a cjenarb HX
GoJsiee yAOGHBIMH I/ BOC-
NpHUATHA, TO B psfe Cay-
yaeB OKasblBaeTcs leJie-
C000pasHbIM OTAATh Npej-

k=0
MOYTEHHE AICHOCTH H ecTe-
8a__ CTBEHHOCTH TMPOrpaMML!.
Takoro poga. orcrymic-
HeT HHA COJEpXKHT, HanpH-

=i Mep, nporpamma 2.4.
Py Yonpax HeHHs.

T CocraBHTb cXeMy H Hpo-

rpaMmMy Ha €CTE€CTBEHHOM

l sSI3bIKe Vi1 pelleHHud 3a-

( neyars : /
ay, HCMOJb3ys THIOBbIE
» YacTHOe =" k; | OCTATOK="; ] Aad, y
S CTPYKTYPBI aJITOPHTMOB H

HX TpPOCTBIE COYETAHHS.

KoHey, Betmonuure  cocras-

Prc. 1.8 JIEHHYIO MpOrpamMMy MpH

3aJaHHBIX HMCXOJHBIX AaH-

HHIX, GUKCHPYS 3HaueHUS U3MEHSEMbIX TepeMeHHBIX B suei-
Kax MaMsiTH H C [OMOLLbI0 TPaCCHPOBOYHOH TabJHIEL.

Jasi Kaxkmoro M3 3afaHHBIX HaGOpPOB MAHHBIX MpOrpamMmy

HYXHO BBINOJIHSITD 3aHOBO, HayMHas C MePBOro omneparopa.

1. Pasnenurb Harypa/ibHOe UHC/IO A HA HaTypajbHOE YHC-

JIO m, MOJNYYUTb B KauecTBe pe3yJ/ibTara YacTHOe OT JeJeHHs k

H OCTaToK [, T. €. NMPEACTaBUTh YHUCJIO 1 B BHJE

n=Fk-m+I,

rae I<<m, k — unenoe. Onepauuio JeJeHHs] He HCHONB30BATh.

Pemenue Onepauuo neNeHds MOXHO MNPEICTaBHTDL
KaK MOCJIEN0BATeIbHOCTb BbIUUTAHHH JENUTENS] U3 HEJIHMOrO.
Torla KosHuYecTBO BBIUMTAHHH GYNET UAaCTHBIM OT JEJNEHHUs K.
[lpu aTOM nocnenoBareNbHbE BHIYHTAHUS HYXKHO IPOBOAUTD J0
TeXIO0p, TOKA Pe3yJbTaT BLIUUTAHHS He CTaHeT MeHbllie IeUTes .
Torna sra nocnenHsisi pasHocTb U GYJET OCTaTKOM OT JesIeHus /.

Janee npusoautcs cxema anropurma (puc. 1.8) u nporpam-
Ma Ha eCTeCTBEHHOM si3blKe JUISl pellleHHs 3TOH 3alaud.
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ITporpamMa «[lenenne IBYX HaTypalbHBIX YHCEJ»,
Hcxonuele faHHBe: 7, m — HaTyDalbHble YHCIa.
Pesynbrar: &, [.

1 3ajgarb 3HaueHHs n, m
2 l=n

3 k=0

4 ecau I<<m untu K 8

5 I=l—m

6 k=k+1

7 uaty K 4

8 3aKOHYHTH BBIYHCJIEHHS

O6pature BHUMaHHe Ha TO, YTO MPOBEPKA YCJIOBHS BHIXOAA
H3 LHKJA NPOBOJMTCS 10 BXOAa B UMK (UMKA [loxka) ¥ mpH
n<m octaerca k=0.

Brinonuuts nporpammy npu: 1) n=15, m=5; 2) n=14,
m=>5; 3) n=3, m=>5.

2. 3ajaHo 4HCJIO X. BBIUMCAHTD (YHKIHIO

—1, ecmm x<0,
S= 0, eciu x=0,
1, eciu x>0.

(310 — QyHKUMA 3HaKa uMcna.)

Hayano

1.9

Pemenune Cxema arroputMa NpHBOAHTCS Ha puc. 1.9,
Anroput™ npexcrasnser coGoffi pasBeTBJAEeHHE, CO-
JiepxKalliee B OJHOH M3 BeTBeH pPa3BeTBJAEeHHe,

I[Tporpamwuma «Brunucienue 3Haka yncIan.,

Hcxonnble naHHble: X — M0GoOe UYHCIIO.
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Pesyabrat: S.

3a7aTh 3HaueHHe x
ecan x<<O uaTH K 8
ecaid x=0 uaTH K 6
S=1

HIATH K 9

S$=0

HITH K 9

=—1

3aKOHYHUTb BbIUHCJIEHHUSA

OO ULk WHD =

O6paTuTe BHMMaHHe Ha HCIOJIb30BaHHE ONEPaTOPa KHATH
K N» (oneparopsl 5, 7) B 310#t nporpamme. OH N03BONAET 0GOi-
TH OJIHY M3 BeTBeHl pas3BeTBJICHHS, €CJAH BHI-
TNIoJIHEHa Apyrasi.

Beimosnute nporpammy mpu: 1) x=—6;
2) x=0; 3) x=12. :

3. Bri6paTb MakcHMa/lbHOE H3 JBYX YH-
Cell X, y U NPHCBOUTb €ro 3HaueHHe mepe-
MEeHHOH u.

Pewenue. Jas pemwenns 3toft mpo-
cToit 3afiayu 6yaeM NPOCMaTpPHBaThb YHC/IA MO
ouepenu. IToka MBI «BHIHM» TOJNBKO [epBOe
4HCJI0 X, OYAeM CUNTAThb €ro MaKCHMaJbHBIM
H TNPHCBOMM 4 3HaueHHe x (u=x). 3aTeM u
CPaBHHM CO BTOPLIM UHCJIOM Y, U €CJIH OKaXKeT-
Cfl, YTO 3HAYEHHe U MEHbIIE Y, TO U NPHUCBO-
UM HOBOE 3HaueHHe, HHAue U OCTaBUM Ge3
usmeHenusi. Cxema aaroputMa npuBeleHa Ha puc. 1.10.

[Iporpamma «HaXoxieHHe MaKCHMANbHOTO M3 ABYX
qHces».

Hcxonnble naumble: x, y — JoGble YHCIa.

Pesysbrar: 4 — MakcuMalbHOe H3 X, Y.

Puc. 1.10

| 3amaTh 3HaueHus x, y
2 u=x

3 eclu uZy UATH K 5

4 u=y

B 3aKOHYHTHL BBLIYHCJICHHSA

Cnenyer o6patuth BHHMaHHE Ha XapaKTeDHBIH NPHEM, Hc-
NoJb3yeMbiil B MpHBEJeHHOH nporpamme. 3HaueHHe NepeMeH-
HOH u B pe3yJIbTaTe BbIIOJNHEHHS NPOTP aMMEl OYeT paBHO JHG0
x, 1160 y. OZHO U3 3THX 3HaUeHHH 1 NPHCBAHBAETCS NepeMEeHHOM
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u B Havase mporpammbl (u=x). Hanee, nepeMeHHasi # H3Me-
HSET CBOe 3HaueHHe, TONMBKO ecntd x<ly. Ecan ke x>y, To 3Ha-
ueHHe u coXpaHseTcsl 6€3 H3MeHeHHH.

Wpesi, nexamas B OCHOBe 3TOTO aAropuUTMa, MO3BOJISIET
€AMHOO6pa3HbIMH NIeHCTBHSMH HAHTH MaKCHMaJbHOE H3 Tpex
H T. A. YuCe].

ITporpamma «HaxoxieHHe MakCHMaJbHOIO H3 TpPeX
YHCeJI».

Hcxonuele nannbie: x, y, 2 — Jo0ble gucia.

Pesynbrar: 4 — MakcumasibHOE H3 X, Y, 2.

| 3ajzarb 3Hauenus x, y, 2
2 u=x

3 eciM uZy MATH K 5

4 u=y

5 ecnd u>z uati K 7

6 u=z

7 3aKOHUHTH BLIUMCJIEHHS

Brinonuuth nporpammy npu: 1) x=8, y=12, 2=6; 2) x=5,
y=3, z=4; 3) x=6, y=2, 2=13.

4. B nepeMeHHyl0 x MO ouepenH MoMellaloTcsl (BBOASITCS)
10 uncesn. B nepemenHoft P monyyuTh MakCHMa/lbHOE H3 STHX
gHCes.

Pewenue, Ecnu o Bxoza B UUKJ nepeMeHHON P npH-
CBOMTh 3HaueHHe MePBOr0 BBEJEHHOIO YHCJA X, TO B LHKJe
sl OYepellHOTO 3HauyeHHs X HYXKHO MpPOBEpATb YCJIOBHE
PZ=x, ¥ ecii1 OHO He BBHINOJIHSIETCS], TO 3aMEHHTh CTapoe 3Ha-
yenne P Ha HOBoe, paBHOe TeKyllleMy 3HaueHHI0 x. [locse yero
B X BBOJHMTCS clelyiolilee 3HaueHHe. AJITOPHTM NpelcTaBisieT
coboii uuKA foc o6xoxoM BHYTpH Iukiaa. Cxema
anTopHTMa npejcraBieHa Ha pHc. 1.1l B AByX BapHaHTax.

B nepsom Bapuanre (puc. 1.11a) umerorcs nBa 6J0Ka 6600 X.
[lepBblfi M3 HHX 'BBINOJNHSIETCA TOJNBKO OLHH pa3 AJIsi BBOAA
NepBOro 4YHCJIa, KOTOPOe HCHOJb3YyeTcsl A5l 3aJaHUsl MePBOHa-
YaJIbHOTO 3Ha4eHHs1 P, U ec/H ocTajlbHBle YHCIA OKAXYTCA He
GosibLle mepBoro, To P coXpaHHT 3To nepBoe 3HaueHHe. Bropoii
640K 6600 X BBINOIHSIETCSI MHOTOKPATHO (B ILHKJE), ¥ KaXKIbii
pas ocyllecTBsIeTCs BBOJ, B NepPeMeHHYIO x (3aJaHHe repeMeH-
HOH x 3HAueHHs) OYEPENHOrO H3 3aJlaHHBIX JECSATH YHCEN.

Bropot#i Bapuant (puc. 1.116) cocrasiieH s cayuas norcka
MaKCHMaJIbHOTO H3 JeCATH MOJOXKHTeNbHBIX yHcea. Ecan us-
BECTHO, 4TO BCE BBOJAHMBbIE uHcsa GYAyT GoJibllle KaKOro-JH6o
3alaHHOTO 3HaYeHHd (B JaHHOM cayuae GoJblle HYJs1), TO mep-
BOHaYa/JIbHO P MOXXHO 3aJaTb TaKHM, 4TOGH MEPBOE BBEIEHHGE
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3Hayenue X ero o6si3aTeNbHO MPEB3OLIO (HanpHMep, BHayase
npHcBouTb P moboe oTpHiaTenbHoe uucio). Toraa ssoa nep-
BOT'O 3HAYEHHS X MOXKHO TaKKe OCYIIECTBJSTh B LIKJS,

KoHey

Puc. 1.11

I[Tporpamma «HaxoxaeHHe MakCUMANBHOTO H3 NIeCS
TH TOJIOXKHTEbHBIX UHCEJ»,

1 P=—]

2 i=1

3 3a1aThb ouepefHOe 3HAUEHHE X
4 ecniu PZ>=x untu K 6

5 P=x

6 i=i+1

7 ecnn <10 uprn K 3

8 3aKOHUHTb BBIUHCJEHHS

BoinosHuTh mporpammy sl clenyloilero HaGopa uymHce
3, 18, 24, 8, 11, 6, 12, 19, 44, 23.



5. 3anaHo n TpoeK uucen a, b, c. BBoasa X 1o ouepeay U UH-
TEPHPETHPYs KaK JJIHHBI. CTOPOH TPeyroJIbHHKa, ONpPEeNeqHTD,
CKOJIBKO TPOEK MOXeT OBITb HCIOJNb30BAHO JJIsi TOCTPOEHHS

TpeyronbHHuKa (44cia a, b, ¢ npu BBoJe
PAacmoJIoXKeHbl B IIOPsJKEe BO3PacTaHHs
a <b<{c). Pe3yabraT nonyuyurb B nepe-
MeHHO# k.

Ykazauue. Ilo tpem cropo-
HaM ¢ AjauHamMu a, b, ¢ (a<<b<l0)
MOXHO MOCTPOHTb TPEYTONbHHK, eC/]H
c<<a-tb.

Anroput™m pelueHus 3ajaud mpej-
craBjieH Ha pHc. 1.12.

Jas Kaxzao# TpoKM YHcea MNpoBe-
psiercsi ycaosue ca-+b, ¥ ecan OHO
He BHINONHseTcs (TPeyroJbHHK MOXeT
GLITh MOCTPOEH), TO 3HaueHHe & yBelH-
uuBaercs1 Ha 1. Jlo BXofa B LIHKJ, IOKa
HH OJIHA TPOHKa YHce]l He BBeleHa H
He MpPoBepeHa Ha BO3MOXXHOCTb IIOCTpOe-
HHA TpeyroibHHUKA, R Mojaraercs pas-
HeM 0.

IIporpamma «Ompenenenue
YHCJIA TPEYTOJbHHUKOBY.

1 samarb 3Hauenue n

2 k=0

3 i=l

4 3ajathb ouepejgHO# Habop a, b, o
5 ecam ca+b uaru K 7

6 k=k+1

7 i=i+1

8. ecan {<n uaru K 4

9 3aKOHUHTb BBIUHCJICHHS

Hayano

Puc. 1.12

BoinonHuTh nporpammy s natH (n==B) Tpoek uHcen:
1)6, 12, 3; 2) 5, 2, 2; 3) 11, 6, 2; 4) 1,6, 3; B) 4, 6, 2.

3agandss 6 — 25 BBIMOJHHTH CaMOCTOSITEJIBHO.

6. Bouucantb 2z=x*, ucnonb3ys onepanuio YMHOXEHHS,

T. €. IpeACTaB/dAd 2 KakK
I=X:X-...X.

N—

k pas

Y Kkas3auue. B uukiae BononHATh 2=2°%, i=i+1 ({ —
cuerurk). o BXojJa B LMKJ MOMOXKHTb 2=1, i=1.

Hcxonuble gauubie: x=3, k=6.

2 T. . Ceetozapona u ap,



n
7. Bouncauts S= ), i.
i=1

Vkasanue. B uukne semoauars S=S-+i, i=i+l.
Jlo Bxofa B IHKJ nojoxuth S=0, i=1,
Hcxonnele nanunble: n=_§.

n
8. Bouucaute 2= ), i.
i=m
CM. ykasaHHe K 3ajaue 7.
Hcxonuble fannee: m=3, n==86.

n
12
9. Beuucauts P = 2 i%
i=m

CM. yKasaHue K 3ajaue 7.

HUcxonnble nannwe: m=4, n=10.

10. Bouncaurs F=1-2.. . .-m=ml.

Ykasaunue. B mukne senonusate F=F-{, i=i41.
Jo Bxoxa B uuka 3agath F=1, (=1,

Ucxonurle nanubie: m=6.

11. Beyucaute F=m-(m+1)-. . .:n, m<n.

CM. ykasanue K 3agaue 10.

Hcxonupe jgaunbie: m=>5, n=9.

12, 3anans! ABa yucaa x, y. [lepeMeHHOM m NpHCBOUTD 8Ha-
yenue 1, ecnn x<ly, u —1, ecnu x>=y.

Hcxonusie naunbe: 1) x=2, y=3; 2) x=4, y=4; 3) x=3,

=2,

y 13. 3ajgaHsl nBa uyucia k, m. [lepeMeHHO# 1 IPHCBOHTD 3Ha-
yenwe 1, ecau k<<m, 0, ecant k=m, u —1, ecnd k>m.

Ucxonurle pannste; 1) k=3, m=3; 2) k=8, m=4; 3) k=3,
m==6.

14. 3anano uucio p. Ecnu p<<0, To 3HaueHHe y BHIYHCAUTD
no ¢opmyne y=p?, ecan p=0 — no dopmyie y=pd.

Hcxonuwle nanuwe: 1) p=2; 2) p=—3.

15. 3amaHbl uncia p, X, y. Ecan p<<0, 1o BHUHCAHTL ¢
KaK CyMMy X H y; ecnd p>>0, To Kak PasHOCTb X H g

Hcxonnbie nannste: 1) p=—=~6, x=4, y=2; 2) p=3, x=4,

16. Haiith cyMMy necsiTH NpOM3BOJILHBIX YHcesl. Pesyabrar
o6o3naunTh uepes S.

Ykasaunue. Kaxjnoe uucio BBOJUTL MO Ouepens B
nepeMeHHylo x. B IuKJe ocymecTBnsTh 3anaHue (BBOHL) Oue-
pelHOro 3HaueHHs] X M BBHINONHATbH onepanud S=S8-x, i=
=i+1 (i — cueruuk).

Hcxoznnbie nannele; Habop U3 necsiTH yHcen: 7, 6, 1, 12, 14,
11, 3, 1, 2, 5.
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17. HaiiTd cyMMy n npoH3BoJIbHHX uHcel. Pesysbrar 0603-
HaudTh yepes S. -
Ykasaunue. 3anarb (BBecTH) 3HaueHHe n. [anee cm.

yKasaHue K 3afgave 16.

Hicxoaneie naHHble: n=4, HaGop M3 ueTHpex uucen: 12, 2,

3, 7.

18. HaiitTh npousBesieHHe n NPOU3BOJIBHBIX YHCEI.

CM. ykasanue Kk 3amauam 10, 16, 17.

Hcxonubie nanuele: n=4, Ha6op u3 yerhipex uucen: 12, 2,
, 5.

19. Hafitu MHHHMa/lbHOe M3 n OTPHIATeJNbHBIX YHcea. Pe-
3yJbTaT NOJYYHTh B nepeMeHHOl P.

Y Kasaunue. Bsecru (3anath) 3Hauenue n. Hanee cm.
3ajauy 4.

Hcxonnble naHHble: n=4, Ha6op H3 YeThpex uHcenr: —6,
—2, —8, —12.

20. Ha#ith MaKCHMa/IbHOE H3 1 MOJIOXKHTENbHBIX UYHCEJI.

CMm. ykasaHue K 3agaue 19.

Hcxonnble nanuble: n=4, Ha6op M3 ueThipex uHcen1: 2, 6,
t, 3.

21. 3anaHbl TpH uHucaa X, y, 2. Eciu x<<0, To P 3ajarh Kak
MaKcHMaJibHoOe u3 y, z. Eciu x>0, To P 3aiaTh Kak MHHHMAJb-
HOe H3 ¥, 2.

YkasaHnue OCum. sagauy 3.

Hcxonnsle nanuple: 1) x=—6, y=>5, z=4; 2) x=—3, y=7,
2=3; 3) x=12, y=3, z=8; 4) x=1, y=10, z=6.

22. 3anaHbl Ba yHCia X, y. Ec/IH HX cyMMa noJIoXKHTeJIbHa,
To P 3anaTh Kak x*-+y? ec/IH OTpHLATe/NIbHA HIH paBHa HYJIO,
To P 3anaTth Kak (x-y)2.

Hcxonnble naunvie: 1) x=—4, y=7; 2) x=4, y=8.

23. 3ajaHbl TpH uHCIa X, Y, 2. ECIH x+y>2, NONOKHTD
S=x+y+z. Ecmu x+y<z, To S=x+y—=2.

;/ICXOIleIe nauHble: 1) x=4, y=3; 2=8; 2) x=7, y=1,
2=3.

24. Beecru n uncen. Onpejenutb, CKOIbKO CPEIH HUX MOJIO-
XKHUTeNbHbIX. PesysbraT mojyuuTh B nepeMeHHOH .

Yxaszanue. Uucna BBoauTh (3a7aBaTb 3HauyeHHS) B
nepeMeHHYIO X 1O ouepeld B LyKJe. [Iig KaXaoro BBeIeHHOTO
yKcJia MPpoBepATh ycaoBHe x< 0, H ec/iH OHO He YAOBJETBOPsET-
C, TO BBINOJMIHATB omnepauuio k=k+-1. [lo BXoxa B HHKJ mo-
JoxHuTh k=0 (cM. Takxke 3anauy 4).

Hcxopnsle nanmble: n=4, naGop H3 ueThipex uHcend: 5,
—T7, 6, —2.

25. Beectn n unces. Onpesenntb, CKOMBKO CPEAH HHX Ipe-
BOCXOJHT IlepBOe YHCJIO.
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Y kasanue. IlepBoe uncno BBeCTH 10 BXoJa B LHKJ B
nepeMerHyio P. OcrasnbHble YHCJ1a BBOAKTD B LIHKJIE B IiepeMeH-
HYIO ¥ H KaXJloe BBeJICHHOe YHCJIO cpaBHHBaTh ¢ P. CM. Takxe
yKasanne K sajaue 24.

Ucxoznnbie nannbie: 1) n=5, HaGop u3 nstu uucenx: 7, 12,
6, 4, 8; 2) n=4, HaGop u3 ueTbIpex uucen: 6, 4, 5, 3.



‘Tanasa 2. OCHOBHBIE TMPHEMBI
POrPAMMHPOBAHHS

B 3r0i1 I1aBe paccMaTpUBAIOTCA OCHOBHbIE NPHEMBI paspa-
6GOTKH H NPOBEPKH NMPAaBHJIBLHOCTH NMPOTrpamM, NpHMEHEHHe KO-
TOPEIX HEO6XOAUMO NpH pelieHHH Ha DBM Jo6biX faxke caMbiX
npocThix 3anau. Mayuarb 3Ty ri1aBy Lesiecoo6pasHo napasjenb-
HO C CaMOCTOSITEJIbHBLIM BBINOJIHEHHEM PaGoT, NPUBENEHHBIX B
raase 4. )

B kauecrBe mpuMepOB 8Jecb NpPUBOASATCS MPOrpaMMbl Ha
A3blKe GeHCHK. BeficHK oueHb MOX0X Ha «eCTeCTBEHHBIH» SI3BIK
(cM. m. 2 roagel 1), HO B KauecTBe C/TyKeGHBIX CJIOB B Oeficuke
BMECTO PYCCKHX HCIONB3YIOTCS aHIVIMHCKHe coBa: IF — ecau,
GO TO — udmu x, STOP — sakonyume swiwucsenus, INPUT—
8adame (esecmu) 3HaveHus nepemerHoix. ByJer ucnonb3oBaTh-
cs1 takxke oneparop PRINT — newamame — nnsi BeIBoza pe-
8yJIbTAaTOB BBIYHCJIEHHH Ha sKpaH aucnes. ITosHoe onucaHHe
A3biKa GeficHK Jaercsa B IvaBe 3.

1. OpraHu3apus UHKJIOB

Hsyuenne pasiena pekoMeHLyeTcsl NMOCTe BHIIOJHEHHS pa-
6ot 1 (riaBa 4).

Kak yxe ormeuanoch (cM. n. 3 riaBel 1), CyIIEeCTBYIOT ABa
OCHOBHBIX BHJa LHKAAa — [o u [loka. PaccMOTpUM HX moApo6-
Hee.

Ha Geiicuke nukay o (puc. 1.3) coorBeTcTByeT CleRyolas
CTPYKTYypa HpPOrpaMMBbI:

OnepaTtopsl 'HayalbHBIX NPUCBaUBaHUH
Tesno nukna
IF ycaosue GO TO 2

ukny IToka (puc. 1.4) cooTBeTCTBYeT CTPYKTYpa Nporpam-
MBI}

1 Oneparopsl HauaJbHBIX NPUCBaHBaHHE

2 IF ycaosue GO TO 5

3 Teno uukna

4 GO TO 2

5...
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Paccmorpum nporpammy *)

10 P=0

20 PRINT PyPxp

30 P=pP+i

10 IF P<{=10 60 TO 20

(# — 3HaK yMHOXeHHs], <<= YymoTpeG/sercs BMecTo <).
Ilpu ee BbIMOMHEHHH HA SKpaH IHUCIJIes] BHIBOAATCS YHCAA OT
0 go 10 u ux KBajparsl.

Sro npumep uukaa Jo. 3xech oneparopsl 20, 30 o6pasylor
Tes10 nukaa. CoGCTBEHHO TEIOM LKA siBJasiercss oneparop 20.
Oneparop 30 oTHOCHTCS K ollepaTopaM, OPTaHH3YIOIIUM IHKA
(uapsizy c omeparopamu 10 u 40). Onepatop 40 — oneparop
YCJIOBHOT'O TepeXxofia — OCYLIECTBJET Noc/e KaX0ro Npoxosa
IMKJIa IPOBePKY YCJIOBHs BEIXOZla H3 IIMKJIA (BepHee CKa3aThb —
yc/IoBHS mpojo/keHus Lukaa). Oneparop 10 ocyuecrsaser
Haua/ibHble MPUCBaHBaHUsA H O6GecleYyHBaeT BO3MOXHOCTH Bhl-
NOJIHEHHS IMKJa NPH NEepPBOM ero NpoxoxieHuu. B uukne —
MHOT'OKPAaTHO — BBHINOJHAIOTCS oneparopel 20—40.

Jais opraHMs3anMM UMKJAa B 3TOH NporpaMMe HCIOJNb3Yyercs
nepeMeHHasi P, xoropas HasbiBaeTcsi ynpasasiouiel nepemes-
Hol yukaa. Jna opraHnsanyyu LHKJIA HYXKHO 3HaThb HauyajibHoe
3HaueHHe YynpasJsiomell nepeMeHHOH P,.,, KOHeuHoe 3Haue-
HHE Yyhpasisiollelf nepeMeHHOHR P,., ¥ war ee nsMenenus H.

3Hauenusi Pg,q, Pyiow 1 Ha30BeM napamempamu yuxaa.
[Ipu 3TOM KOMHYECTBO NOBTOPEHMH LHKJA ONpeessercd no

tdopmyJie

pxon;Pnaq_l_ l
310 3HaUEeHHe MOXHO HCIOJIB30BaTh ANl KOHTPOJIS NPaBHALHO-
CTH OpraHH3allid IHKIa.

[Nepex TeM Kak nmucaTh NpOrpaMMy, COAEpKaulyio LHKA, e
J1eco00pa3HO 3anoJHHTh TabJUIy TaKOro BHJA:

Ta6auuma 2.1. Ynpasasiowas nepeMeHHasi H NapaMerpbi nMxAa

Ynpasasiomasn HauaabHoe Koneunoe War Koxnuecreo
nepementas 3HayeHue 3HaYeHHe H3MeHeHus | (OBTOpemAil
UuKJIa unKaa
P 0 10 1 1

*) B nporpamme Ha GeficHKe OpPHHATO HyMepoBaTb OHEPaTOPH,
HauuHag ¢ 10, ¢ marom 10.
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(Tabunua samoniHeHa AJs ynpasisiolllell nepemenHoli P,
HCOONb30BAaHHON B mpeblAyIlell nporpamme.)

JIONONHHM PacCMOTPEHHYIO NpOrpamMy.

1. IIpenycmorpuM mnevath 3arosioBKa TaGJIHIBl ONEpaTOpOM

PRINT «UHUCJIO», «<KBAIPAT YHCJIA»

Sror oneparTop AOKeH GHITb pPacroioXkeH A0 BXOJa B UK.
2. IlpexycMorpuM BBIBOX NYCTOH CTPOKH MOC/€ 3aroJioBKa
OnepaTopoM

PRINT

(3ror oneparop HaseiBaercsi oneparopoM PRINT 6es crucka.)
3. B kouue nporpammsl pasMectuM oneparop STOP, koro-
pHifi IpeKpallaeT BbINOJIHEHHe IporpaMmsel, Koraa 6yaer P>10,
H nepeHyMepyeM CTPOKH IpPOTPaMMbl CTAaHAapPTHBIM OGpa3oM,
H3MEHHB TAK)Ke HOMEpP CTPOKH B omeparope YCJIOBHOTO Tfepe-
XOAa.
Toraa nporpamMma GyAeT HMMeTb BHJ

10 PRINT “8KCAQ"s” °

20 PRINT +"KBAAPAT YUCXA

30 P=0

40 PRINT PsFaP

50 P=P+1

60 IF P(=10 GO TO 40

70 STOP

[Mpu BbInONHEHHH 9TOM MporpaMMul Ha KpaHe GYyAyT BHICBE-

UHBATHCH Pe3YJIbTarhl:

MCA0 KBARPAT YHCAA

L

1

2

2 4
i

5 25

6 86

7 49

8 64

g 81

10 100

STOF AT LINE 70
CoobiieHue
STOP AT LINE 70 (ocraHoB B cTpoke 70)

MOABJISIETCH HA 3KpaHe NpPHU BhIMOIHEHHH omneparopa STOP.
Kak camoMmy cocTaBuTb mporpamMmy pelleHHsl 3ajauH, Tpe-
GytoLell HCIOAb30BAHHUS IMKIOB?
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PaccmorpuM nopsfiok paspaGoTKH NPorpaMMhel Ha npHMepe.

[Tp umep. CocraButh TaGJHIy NEPEBOAA MHJIb B KHJIO-
METPHI JUIsi PaccTOsHHUH OT 5 1o 75 MuJb ¢ waroM 5. 1 Muas co-
crasaser 1,609 kM.

C yero Hauatb pa3pabOTKy NPOrpaMMbi?

1. Crauana HY>HO PElINTb, B KAKOM BHJIE MBI XOTHM MOJY-
uuTh pesyiabraT. JlomycTHM, YTO 3TO JO/MKHA GBITh TaGHIA
C 3aroJIOBKOM, HanpHMep, TAaKOro BHAA:

Main Ku
5 8.045
10 16.09
75 120.675

2. Boijenuth noBropsiomyecss AeHCTBHS.

Ins paccMatpuBaemoit 3amaud aasi 5 muab, mis 10, mis
15 ¥ T. I. HyXKHO NeyaTaTtb PacCTOSTHHE B MUJAX U COOTBETCT-
BYIOIlEE €MY DacCTOsiHHEe B KHJIOMETpax. .

3. IlponyMaTb opraHHM3aUHIO LHKJa AJS BHIIONHEHHUS HOB-
TOpAIOIHNXCS AecTBHH TpefyeMoe 4HCIO pas.

Jlnsi opraHusanyuy 1HKJAa HEO6XOAUMO BHIGPATh YNpaBJsio-
myio nepeMenHyio. s Haiero nmpHMepa 3TO MOXeT GHITb KO-
JauyectB0 MHJIb. OG03HAUHM YNPaBJSIOILYI0 NEPEMEHHYI0 Ye-
pe3 M u 3anonHuM Tabauny 2.2,

Ta6aunma 2.2

Ynpapasiomas | Hagansnoe | KoHeunoe Ilar Koxnuecrso
nepeMennas sHaueHHe SHaueHHe usMeHenus | TOBTOpeHuE
UHKJa . uuKJIa
M 5 75 5 15

JInsi BHIBOJIA -3aT0JIOBKA TaGJHUBI 10 aHAJOTHH C npeabIiny-
1ei NporpaMMoit HcnoJib3yeM JBa oneparopa, OAHH H3 KOTOPHX
BBIBEJIET Ha 3KPaH 3arojloBOK, a BTOPOH OGeCNeyuT BLIBOJ, Myc-
TOH CTPOKH Iepeji MevuaThi0 CaMHUX pe3yJIbTaToB.

Takum o6pasom, mporpaMMa MoxeT GBITH COCTAaBJ€Ha B
BUJIE

10 FRINT “MUI4"»"KH"
20 PRINT

30 M=5

A0 PRINT Mr1.609%M
50 M=M+5

60 IF M{=75 GO TO 40
70 8TOP
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[Tosicuenuss K nporpamme, Oneparop 10 ne-
yaraeT 3aroJIOBOK.

Onepatop 20 BBHIBOZHT NYCTYIO CTPOKY.

Oneparop 30 ycraHaB/JHBaeT Hauya/bHOe 3HaY€HHe YIpaB-
Jsiollell mepeMeHHOH IHKJIA.

Oneparep 40 cocraBisier TeJO IHKJA H MPH KaXKIOM H3-
MeHeHHH NepeMeHHOH M BHIBOZHT Ha 3KpaH ee 3HaueHHe (KO-
JIHYeCTBO MHJIb) H €ro 5KBHBAJIEHT B KHJIOMeTpaXx.

Oneparop 50 yBeJiHuHBaeT TeKYylilee 3HaUeHHe YIIPaBJsoLel
nepeMeHHO! Ha wiar, paBHBIH 5.

Oneparop 60 ocyuiecTBisieT NpoBepKy, NMPOMJAeHO JH [Mo-
cllejHee 3HauYeHHE.

Onepartop 70 mpekpaiaeT BHINOJHEHHE NPOTPaMMBbI.

B pesysbrare BHIIOJHEHHS] 9TOH MNPOTpaMMbl Ha 3KpaHe
NOSIBHTCS: '

HUa KM

5 8.045
10 16.09
15 24.135
20 32.18
25 40.225
30 48.27
35 56.315
40 64,364
45 72.405
50 80.45
55 88.495
60 96.54
65 104.585
70 112.43
75 120.475

STOP AT LINE 70

B Geiicuke uMmetorcsi oneparopnl nukiaa FOR u NEXT
(FOR — 021, NEXT — caedyroujuii), Kotophie 06ecrneurBaioT
MHOTOKDATHOE BbLINOJIHEHHE  OMepaTopoB, pPacloJOXEHHBIX
MEXKIY HHMH H 00OpasyIOIUX TeJNO LHKJa.

C ucnonszoBanuem oneparopos FOR, NEXT mnpeapinyias
nporpamMma 6YJieT HMETb BHL

10 PRINT “HWAM"y“KM*

20 FRINT

30 FOR M=5 TO 75 STEP B
40 PRINT Mr).809%H

S0 NEXT M

&0 STOF
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B oneparope FOR ucronb3yrores ellile ABa CaykeOHbIX CJI0-
pa: TO — do, STEP — wae.

TunoBble aJTOPUTMBI LUKJIHYECKOH CTPYKTYpPbI H 3ajaui
IJIS CaMOCTOSITEJIbHOTO BHINOIHEHHs, TPeOYyIOllHe HCIOIb30Ba-
HUSl IIUKJIOB, COfiepxKaTcsi B paGore 2 (riaBa 4). Tam ke npu-
BOAHUTCS JAeTAJIbHasl THIOBasi CTPYKTYpa LHK/Ia, OpraHH3yeMo-
o NpH MOMOUIM YNpaBAsolWel nepeMeHHON muKaa (puc. 4.1).

2. Tunsl omu6ok B nporpamme. HcnpasieHue owmuGOK

Ecin nporpaMMa TOJIBKO YTO COCTaBJ/IeHa, TO B OUeHb pel-
KHX CJlydyasiX OHa He cofiepxKHuT omHn6ok. HyxHo 3apanee Hact-
pauBaThCsl Ha TO, YTO B IPOrpaMMe ecTb OIIMOKH, H HX HYXKHO
Ha#fiTH ¥ HCIOPAaBHThb.

MoOXHO BBIAETHTD TPH THIA OLIMGOK:

— CHHTaKCHuYecKHe OLIHOKH, T. €. HeCOOTBETCTBHE KOHCT-
pPYKuH# B nporpamme npasH/1aM OeficHKa. OTH OIIHOKH caMble
npoctble, HX JieTKo Hcnpasute. [Ipu BBoJe omepatopa, cozep-
Kalllero CHHTAKCHYECKYI0 OIIHOKY, Ha 3KpaHe, KaK NPaBHIO,
NosIB/ISIeTCSl YKa3aHHe Ha TO MEeCTO B ollepatope, Tie 3Ta OLIHG-
Ka cJiejlaHa, ¥ Ha To, KaKoro pojia sta omubka. To ecTb MalInHa
caMa KOHTPOJIHPYeT COOTBETCTBHE BBOAMMOH NPOrpamMMbl mpa-
BuIaM sisbika. OHaKO B OGHapyXKeHHH H HCNpaB/JeHHH CHH-
TaKCHYECKHX OIIHGOK HeJb3sl MOJHOCTBIO IONOXKHTbCA Ha
OBM. IlpeanonoxuM, YTo NPH YMHONKEHHH NepeMeHHOH A Ha
2 Bbl 3a6bLIH HaNHCaThb 3HAK YMHOXEHHs (T.e. BMeCTO Ax2
B nporpamme HanucaHo A2). OxHaKo MalllMHa He BOCIPHHHMaeT
9Ty 3amHch KaK OIHOGOYHYIO, CYHTasA, YTO BBl HCIOJb3yeTe Ile-
peMeHHYyi0 ¢ UMeHeM A2 (uTro JomycKaeTcsl mpaBH/IaMH GefcH-
ka). ITporpaMMa Moxer ObiThb Jake BBIOIHEHa, HO OHA He
JacT NMpaBWJIBHOTO pe3yJibTarta.

— owuOKK B opraHusauuu nporpammel. Hanpumep, B mpo-
rpaMMe HMeeTcsi Oleparop

GO TO 500

a oneparopa ¢ HomepoM 500 B mporpaMme Her.

[Tpu BHINOJIHEHHH TaKOro olieparopa MallHHa BHAAeT COOT-
BeTCTBYIOLee coollieHHe 06 omubKe.

— oWHGKH B a/ITOpHTMe. ITH OLIUGKH TPYJHEee BCero HalTH.
Onn He MOryT GHITH OGHapyXeHH MalIMHOH, TaK KaK OHa He
«3HaeT» pellaeMod 3ajauH. JTo, HanpHMep, TaK Ha3blBaeMble
3ayuKAUSanus, KOTjJa MporpaMMa He BBHIXOAHMT M3 I[HKJIAa H HH-
yero He neyaraer. MlHoraa npocto BHICBEUHBAIOTCS HENPaBHJIb-
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Hble Pe3y/bTaThl HJH pe3yJbTaThl BBIYHCASIOTCS NPaBHJIbHO,
HO He BBIBOAATCA HM3-3a OTCYTCcTBHA onepatopa PRINT. B stom
Clly4yae HYXXHO OCTaHOBHTb BbIIOJIHEHHE POrPaMMbI H IPOCMOT-
peTh MporpaMMy BHHMaTeJbHO.

Opnnako, Kak NpaBHJIO, CPa3y 3a AHCIJIeeM HalTH OIHOKH
He yJaercsi. B 3ToM ciydae HY>KHO cecTb 3a CTOM (BBIKJ/IOUHTb
MalIMHY) H NPHMEHHTb OYeHb JeHCTBEHHBIA METOX NpPOBEPKH
paboThl Balllefl MPOTPaMMbl, KOTOPBIH HAa3BLIBAETCH: 6bLNOAHeE-
Hue npoepammol 8pyuryo. JIya 3TOro HyKHO NpPEACTaBUTH cebe,
YTO BBl — MalllHHa, H, HauaB C [IepBOTo ONepaTopa APOrpaMMH,
BBIMOJIHATD ONEPaTop 3a OnepaTopoM, oKa He 6yzeT oGHapyxe-
Ha NPHYHHA HeNpaBHIbHOH paboTel mporpammbl. HyXkHO BHI-
MOJIHATb 3Ty paboTy MeTOAHYHO H TepPNeNHBO, OTKJIOUHB CBOM
HHTeJIJIEKT, He Jieniasi IPaBHONOJOGHBIX NOTAfloK H He mepecKa-
KHBasi yepe3 HEeCKOJbKO ONepaTopOB.

KoHneuHo, /iuna, HMeIOIlHe OMBIT COCTABJEHHS NPOrpaMM H
pa6othl Ha IBM, 06GbIY4HO BHINOJMHAIOT 3Ty pa6oTy 10 MepBOro
BbIX0Ja Ha MaiIMHY. TeM, KTO TOIbKO MPHCTYNaeT K H3YYeHHIO
IPOrpamMMHpOBaHHsA, TpeGyeTcs HEKOTOpoe BpeMs, YTOOH! ysc-
HHATb, KaK MallliHa BOCIPHHHMaeT H BBLINOJHfAET ONepaToOpHl
nporpammbl. M1 B nepBbIX CBOMX NporpaMMax HOBHYKH JA€JAlOT
OIIHOKH, KOTOpLIe OHH CaMH OGHapYXKHTb He B cOCTOAHHH. OHH
MOTYT MOBEPHTb B OLUHOKH, TONBKO €CJIM MaillMHa He BLIIONHA-
eT COCTaBJeHHYI0O HMH NpPOrpaMMmy HJIH BBLINOJIHSET ee Hempa-
BHJIBHO.

Yro6el uMuTHPOBaTh paboty DBM, HyKHO XOpollo MOHH-
MaTb, KakK OHa paboraer. [IpencraBum ceGe, U4TO MBI OCTAHOBH-
JIH BBLIIIOJIHEHHE NPOrpaMMHbl M 3aryIgHYJH BHYTpb OBM. Uto

Obl MBI TaM «YBHAENH»?
' 1. B namsiTv 3anxcaHa nporpamma B ToH ¢opMme, B KOTOpO#
MBI €e BBeNH.

2. B apyroM yuacTKe maMsiTH paclojiaraloTcsi nepeMeHHble,
KOTOpble Obl/IH CO3JaHbl K HacTosileMy MoMeHTy. Kaxjaa ne-
peMeHHasi 3aHHMAeT CBOe MeCTO B HaMATH (sueHKy mamATH) H
YIMeeT 3HaueHHe.

3. B-nlamMATH XpaHHTCA ellle OfHA CNellHalbHad NepeMeH-
Has, B KOTOPOH HaXoAHTCA HOMep BHIIIONHAEMOH B JaHHBbIH Mo-
MeHT cTpokH (omepatopa). To ecTb MallHHa «3HaeT», B KaKOM
MecTe mnporpaMmbl oHa HaxoAutcs. [locse BHIONHEHHA odye-
peliHoro omeparopa 3HaueHHe 3TOH crelHaJbHOH MepeMeHHOH,
KOoTOpasi HMeeT HasBaHME yKasameab Npo2pamMMbl, H3MEHsET-
ca. Eciu BoinonHseMbiM oneparopoM 6bln onepatop PRINT,
N0 KOTOPOMY UTO-TO MOSIBHJIOCH HAa 3KpaHe, HJM oneparop
PHCBaHBaHHs, 10 KOTOPOMY B siuefiKy NaMsTH IOMEIIEHO 3Ha-
yeHHe, TO NOCJe €ro BHIOJHEHHA 3HaueHUe yKasameas NpPo-
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epammol 3aMEHSIETCSl Ha CJIeAYIOIWHMH (B MOpsJKe BO3pacTaHHs)
HOMEp B MOCJIeJ0BaTeJbHOCTH ONeparopoB H MallMHa HayHeT
BBIOJIHATD ONEParop ¢ 3THM CJIEAYIOLIMM HOMEPOM.

Ilpu suinosiHeHHH oneparopa GO TO HuYero He BLICBEYH-
BaeTcsi W He H3MEHSIOTCsi 3HaueHHsl lepeMeHHbIX, NMPOCTO 3Ha-
YyeHHe YKasaTeslsi NPOrpamMMbl 3aMeHsieTcs Ha TOT HOMep, KO-
Tophlii YKasaH B oneparope GO TO.

Oneparop IF Brinosnusiercs tak xe, kak GO TO, ecau ycao-
gue BBINOJHSETCS (MMeer 3Hauenue Oa). Ecnm ycaosue He BbI-
noJHseTcsl (MMeeT 3HaueHHe Hemn), TO B yKasaTeJle IPOrpaMMbl
nosiBJisieTcsi HOMEp CJeNYIOLlero oneparopa B Hporpamme.

ITo omepatopy STOP mnpekpamaercsi BHIIONHEHHE IIPO-
rpaMMBl.

HMmutHpys pa6ory MallMHBI, Mbl JOJIXKHBI HMETb:

— mporpammy;

— mepeMeHHble C HX TeKYyIIUMH 3HauYeHHSIMH;

— 3HaueHHe yKasaTessl NMPOrpaMMbl (HOMep BHINOJIHSIEMO-
ro omeparopa);

— wuHbopMalHIiO, BEICBEUHBAEMYIO Ha AHMCIVIee NMPH BHINOJ-
HEHHH OpOrpaMMbl. -

s Hac namsTtbio (mofoGHo#t mamsith DBM) Gyner smcr
6yMard, Ha KOTOPOM B OTBeJEHHBIX MeCTaX 3amHcaHa 3Ta
Heo6XoxuMas HHpopMalHs.

Ilpu BBINOMTHEHHH MNpOrpaMMbl BPYUHYIO YAOGHO MOJb30-
BaThCs cienyiomel tabnuueii. HazoBem ee TaGmnueil BHIIOMHE-
HHS TPOTPaMMEI.

Ta6aupa 2.3. TaGnuna BRINONHEHHS NPOrPaMMBI

HoMmep BHINOJIHSIEMOro oneparopa

IMTepeMeHHbIE M HX TEKyllHe 3HaYeHHs

JAucnieit IIporpamma

B BepxHell cTpoke 3ToH TaG/HLBI 3aNHCHIBAETCs TeKYyllee
3HayYeHHe YKasare/s NPOrpaMmbl, T.e. HOMeD BbIIOJIHAEMOro
oneparopa. [IpH H3MeHeHHH 3TOro 3HaueHHs CTapbli HoMep
3auepKHBaeM H PSJOM NHuleM HOBBIi. B caexayiomedi crpoke
6yleM 3anuchiBaTb HMs TOH NepeMeHHOH, KOTOpas BIepBbie
BCTPeTH/Iach MPH BBHINOJIHEHHH NPOTrpamMMbl, H ee 3HauyeHHE.
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Ecnu 3Hauenue mepeMeHHOH H3MEHSIETCSI, TO CTapeoe 3HaYeHHe
3ayepKHeM H PSIIOM HamHieM HoBoe. B ocHOBHoil yactu Tab-
JIMIBI CTIPaBa pacnosiaraeM BBHIMOMHSAEMYIO IPOrpaMmy, a ciesa
BHITHUCHIBa€M TO, YTO B COOTBETCTBHH ¢ omepatopamMH PRINT
JOJKHO TOSIBASITbCS HA 3KpaHe.

Brinonusis nmporpaMMy BPYYHYIO, HYXKHO Ha BpeMsl 3a0biTh
«11eJ1b» TIPOrpaMMBl H BBIIIOJHATL onepaTop ¢ HoMepoM 20 Toib-
KO NOTOMY, YTO TaKOe 3HaueHHe HMeeT yKa3aTeslb HPOrpaMMBI.

Kak ke HafiTH OIHOKY B mporpamme, BHINOJHSAS €€ BpYY-
Hywo? Jlns 5TOro Hy»KHO NMEPEKJIOUaThCsl M3 COCTOSIHUS «poGo-
Ta», B KOTOPOM Bbl HaXOJMTeCh, BHIIOJNHASI O4YepeJHOH oIlepa-
TOP, B COCTOsSIHHE uesIoBeKa, obJsajaiouero nurenaekroM. CHa-
YaJia Bbl — «poGOT» H BHINOJHSIETE ONEPaTOpP TOYHO TaK, KaK
3TO JejaeT MallHHa, [IOTOM ONSATb CTAHOBHTECh YEJIOBEKOM H
crnpamuBaere: «ToT JIH MOJydYeH Pe3yJbTaT, KOTOPOTO s OXH-
Jan?» Ecan — gma, To mpoio/Kaere BBINOJHEHHE HPOTpPaMMBI.
Eciu — Her, HyXKHO AyMaTb, IoYeMy nporpamma paGoTaer He-
NpaBHJIbHO.

Paccmorpum npumep. Ipennosnoxum, YTo MBI XOTHM Hare-
yaTaTb TaGJMHIy YMHOXKEHHs AJis1 yucjaa 12, T. e, NOMYUHTH Ha
SKpaHe:

TABJIMIA YMHO)XEHHS HA 12

1%12=12
2%12=24
124 12=144

JIas1 3TOrO MBI HAaMHCAJIH NPOTPaMMy

10 PRINT “TABAWHUA YMHOXEHWA HA 12*
20 P=1

30 P=p+1

40 IF P¢=12 60 T0 30
50 PRINT PP #12="iP#12
40 STOP

Beenn 3Ty mporpammy H mocjie ee BRINOJIHEHHS MOJMYUYHJIH
Ha 3KpaHe: ,

TABJIMIA YMHO)XEHHS HA 12
13 % 12=156
STOP AT LINE 60

To ectb mosnyueH He TOT pe3yJbTaT, KOTOPLIA MBI OXMAAMH,
s npoBepKH paGoTH NPOTPaMMBbl BLITIOJHHM €€ BPYUYHYIO.
CocraBUM TaGHIly BBHINONHEHHS .
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Ta6aunma 2.4

Homep mumommemoro oneparopa M 20 30 40 30

llepemeHHHe W WX TeKyume auamenwa P: ¥ 2 3

JAucnneft TIporpama

10 PRINT "TABAWHA YNHOXEHMS HA 12°
20 P=1

30 P=pP#l

40 IF P(=32 60 70 %0

50 PRINT P} “*120"jP#12

60 STOP

Brimonusas nporpamMmy, B HEKOTOPBIH MOMEHT OCO3HaeM,
uyto P u3MeHsiercs1, a Ha 3KpaHe HHYero He mospjsercs (Aefi-
CTBHTEJIBHO, ONEparop NeyaTH pacloJoXKeH MNocie HHKJal).
[paBunbHasi mporpamMMa BHITVIAJHT CJEAYIOLIHM 0GpasoM:

10 PRINT “TABAMYUA YNHOREHWA HA 12"
20 PRINT

30 P=1

40 PRINT Py #12=";P»12

50 P=F+]1

60 IF P{=12 GO TO 40

70 STOP

OpHako ONMCaHHBIA METOX IPOBEPKH paGoThl IPOrpaMMbl He
JaeT pesyJbTaTa, €CIH Bbl He 3HaeTe Oeficuka. Jlonmycrum,
BBl CYHTaeTe, YTO % O3HAYaeT cJoxeHHe, Tornaa, HanmpHMep,
ecii P=4, n BH BbimosnHsiere BpyuHylo oneparop T=PxP,
to T Gyzmer uMerb y Bac 3HaueHHe 8, Torfa Kak IpH BHIIOJHe-
HHH 3TOrO oneparopa MamuHoi T GyZer mpHUCBOoeHO 3HaueHHe
16. Takum o6pasoM, ecniH pesyJbTaT PaGOTH MPOrpaMMbl
He COBMAajiaeT C OXXHAaeMbiM, a BLINOJTHEHHe NPOrpaMMel Bpyd-
HYIO JaeT OXHJaeMblii pe3yJbTaT, TO BaM HYXXHO IOBTODHTb
GeficHK.

8. CocraBnenue nporpaMM C HCNoOJb30BaHHEM BBOAA MAHHbLIX

IIporpammel, KOTOpble MBI pacCMaTpHBaMH JO CHX Mop, He
TpeOYIOT HHKAKOH JONONHHTeNbHOH HHPOPMAUMH s TOro,
uyToGhl MalllHHA MOIVIa HX BBINOJIHMTB. Kaxaas U3 HHX peinaer
ORHY KOHKPETHYIO 3ajjauy, M NpH ee BHINOJHEHHH BCeria mo-
JyyaeTcsl OAMH H TOT 2Ke Pe3yJbTar.

OGbluHO MHporpamMma cocTapJjisiercd B oOlleM BHJE TaK, 4TO-
66l Ge3 KaKHX-JHOO H3MeHeHHHl OHa MOIJVIa HCIOJb30BaThCH
Il pellleHHs] PasjHUHBIX 3afay OJHOIO Kjacca (BCIOMHHM
CBOHCTBO &/JrOPHTMa — MaccoBoCcTb). TaK Kak 3aJauH OJHOro
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. KJacca pas3/NMYaloTCsl HCXOAHBIMH JAAaHHBIMH, & pelualoTcs ¢
HCTO/Ib30BaHHeM OJHOH H TOH 2Ke MPOrpaMMEl, TO, C/IefoBaTelb-
HO, 3TH HCXOJHble J1aHHBIE B CaMol Mporpamme GHIypHpPOBaTh
He Jo/uKHBl, Ho npu BhIMONHeHHH mporpaMma Jo/KHa obpa-
6aThiBaTb KOHKDETHBIH HA60p MCXOAHBIX JAHHEIX.

Ilycts, HanpuMep, MBI XOTHM COCTaBHTb MpOrpaMMy IJs
noJNy4eHHs] TabJUUBl YMHOXEHHs ISl JIoGOro HaTypaJbHOro
yncia. BMecTo KOHKpeTHOro uMcja B MporpaMMe HCIOJb3yeM
nepemennyio N. Toria B npeibliyiiei nporpamme oneparop
40 HyXHO 3aMeHHTb Ha

1 oneparop 60 Ha

(Oneparop 10 Takxke TpeGyeT U3MEHEHHS, HO Ha BBINOJIHEHHE
nporpamMMel OH He BJIHSET.)

Ilepepn HauanoM BBIUMCIEHHH B NepeMeHHble (TouHee, B
fUefiKH NaMsTH), NPeLyCMOTPEHHBIE B IIPOrpaMMe IJIs HCXOX-
HHIX JAHHBIX, JO/UKHBI GBITb BBEIEeHbl 3HaueHHst. s BHINOJ-
HeHHs 3TOH ollepallUH npeAHa3HayueH omepatop BBoja INPUT
(cm. . 5.3 rnaewr 3). Tak, oneparop

INPUT N

ofecnieuuT NpH BHINOJHEHHH NPOrpaMMbl BBOJX 3HaueHHs, Ha-
GupaeMoro Ha KJaBHatype, a nepeMeHHylo N. DT1OT omepartop
IoMKeH GbiTh BBHINOJNHEH JO NMEPBONO HCIOMb30BAaHHS IepeMeH-
Hoi N B mporpamme.

Ipu Beimonnenun oneparopa INPUT Ha skpaHe nosisnsier-
sl 3HaK ?, 03HAYaIOMIHH, UTO MAlLllHHA JKJeT BBOJA AaHHEIX. )Ke-
JIaTeIbHO, YTOOH! NIPH STOM Ha 3KpaHe MOSBJAIOCH TaKXKe TOU-
HOe YKa3aHHe O TOM, KaKHe JaHHble JOJXKHbI GhiITb BBEJEHH B
3BM.

BripecTH cooOfllieHHe Ha 3KPaH MOXHO NpH IOMOLIH onepa-
topa PRINT. Hanpumep, npu BeinosHeHHH onepaTtopoB

10 PRINT "BRERMTE YWCA0 » RXA KOYOPOra®
11 PRINT "XOTUTE TOAYYUTL TABAMRY YHHOXKEHWA®
20 INPUT N

Ha 3KpaHe NOsSABHTCA:

BBEJMWTE YMCJIO, IJII KOTOPOI'O
XOTHUTE IIOJIVUHUTDL TABJIMLLY YMHO)XEHHS
?

Jlanee Hy»Ho HaGpaTb 3TO YHCJIO Ha KJaBHaType H HaxaTh BK.
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INporpamMma 2.1 cocraBieHa Aisi MONYYeHHs TaGIHLBL yi-
HOXEHHS IJ1s Jo6oro yHcsaa.
Nporpamma 2.1

10 FRINT “EBEAUTE YWCAG » ARA KOTOPOrO®

11 FRINT “XQTUTE NOAYSUTE TAERMUY YHHOREHWA”
20 INPUT N

30 =1

40 PRINT Pi"®"iN?“="FP#N

850 P=P+1

60 IF P(=N GO TO 40

70 STOR

B GeiickHe, NOMHMO YHCJIOBHIX NepeMEHHBIX, ¢ KOTOPBIMH
MBI HMeJIH JIeJI0 I0 CHX NOp, MOT'YT HCIOJIb30BaThCs H CHMBOJIB-
Hble NiepeMeHHEle, 3HaUeHHAMH KOTOPHIX fBJSIOTCSA MOCJAe]0Ba-
TeJIbHOCTH CHMBOJOB (cM. n. 6 ryaBwt 3). Jna oGosHaueHHA
CHMBOJIbHOH NepeMeHHON K ee HMeHH NpHIHCHIBaeTcs 3HaK ).
3HaueHHs1 CHMBOJIbHBIX MePeMEeHHBIX MOXHO 3aJaBaTh TakK
e, KaK 3HaueHHs YHCJIOBBHIX, B YaCTHOCTH, HCIOJNb30BaTh OIle-
parop Beoga INPUT.

Bo3smoXXHOCTH BBOJA JAaHHBIX (CTPOK CHMBOJIOB) B CHMBOJIb-
Hble nepeMeHHble B GeHCHKe JenaeT BO3MOXHHIM PaspaboTKy
nporpamM, o6afaloliuX AHaJOrOBHIMH CBOHCTBaAMHM, TaK 4TO
pa6ora 3BM no nporpamMme BocnpHHHMaeTcst KAK PeaKkLHs HJIH
Jaxke MHHIHATHBA BIIOJHE CO3HATEJbHOrO MapTHepa,

CocraBHM, Hampumep, Nporpammy, KOoTopas CHpalliHBaer
HMs U 3areM 8JiopoBaercst ¢ ero obnafateieM. IIpu BrmosHe-
HHH NporpaMMbl Ha 3KpaHe JOJIKeH NMosBHTbcA Bonpoc: «Kak
Bac 30ByT?». IMs1, Ha6upaeMoe najee Ha KJaBHAType, MalllHHA
JO/XXKHA 3aloOMHHTb B KaKOH-JTMOO CHMBOJIbHOH mNepeMeHHOH
(nanpumep, N ) u nanee 3HaueHHe TOH NepeMeHHOH BHIBO-
JMTh Ha 3KpaH CO CJOBaMH npHBercTBHs. [laneé npuBoAuTCH
nporpamma 2.2 H pesyJbTaTr ee BHIIOJHEHHS.,

INporpamma 2.2

10 PRINT “KAK BAG 30BYT 27 _
20 INFUT Nx

30 PRINT “MIPUEET & "INKI*L®
40 STOF '
RUNNH

KAK BAC BOBYT 7

? BACA

NFUEET » BACAI

BTOP AT LINE 40
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4, Tlopsagox peuleHMs 3aja4 ¢ Hcnoab3oBaHHeM IBM

Peluenne 3agan ¢ ucnoiabzopanueM OBM BKiouaer cienyio-
mHe stanbl: (OPMYJHPOBKAa 3ajaud Ha MOPo(ecCHOHaTbHOM
A3blKe, MaTeMaTHYecKasi I[OCTaHOBKAa 3allauM, BRIGoOp MeTola
petieHHs, BBIOOP CTPYKTYPHI AaHHBIX H pa3paGoTKa aJropHTMa,
nporpaMMHpOBaHHe, OTJIafKa H TECTHPOBAaHHe MPOTPaMMbl,
CUYeT 1O roTOBOH NporpamMme H aHaaus pesyabraroB. [loapo6-
HO 3TH 3Tallbl PacCMOTPEHHBI B . 7. 3/1eCb B YNPOIUIEHHOM BHJe
paccMOTpeHbl Te 3Tambl, BBIIOJHEHHE KOTOPHIX He0oOXOAHMO
NPH PeLIeHHH NPOCThIX 3a4ay B HayalbHBIA MEepHOJ H3yueHHs
MpOrpaMMHPOBaHHS .

1. TouHas dQopMynupPOBKa LeJH pelieHHs 3ajauH, T. €.
ofpeJieieHUe, YTO HMEHHO HYXKHO TOJYYHTb B pe3yJsbTare pe-
ILIEHHA 3a/]ayd H B KaKOM BHJE JKeJaTeJbHO MONYYHTh Pe3yJib-
Tar.

2. BriGop oGo3HaueHuii 1J1f1 MepeMEHHBIX mporpammbl. Bhi-
JeJIeHHe HCXOJAHBIX JaHHBIX H_Pe3yJsIbTaToB.

OGo3HaueHUsi NePeMEHHBIX JO/KHBI GBITH COIVIACOBaHBI C
BO3MOXKHOCTSAIMH 00O3HAueHHs] IepeMEeHHBIX B aJrOpHTMHUe-
CKOM sshlKe (B yacTHOCTH, B Geficuke). Mudopmanuio o6 uc-
OJIb3YEeMbIX NepeMEHHBIX YAOGHO pasMecTHTb B Tabnuue 2.5.

Ta6numa 2.5. XapaKkrepHcTHKa NepeMEHHHX MPOrpaMMbl

Hus nepemenHoft DU3HYECKHN CMBICI Hasnagenne OrpaHH4eHHe Ha
B nporpamme nepeMeHHOMN nepeMeHHOM HCXOAHKE AaHHbIE

Ary Tabnuuy OGhIYHO HE yJaercs IIOJHOCTBIO 3aMOJNHHTh
nepef COCTaBJE€HUEM MPOTrpaMMbl, TaK KaK B Mpolecce paspa-
GOTKH IPOrpaMMbl MOXKeT MOSIBUTbCA HEOGXOAMMOCTb B JOMOJ-
HHTeJIbHBIX NEPeMeHHBIX JJIfi XPaHeHHS NPOMEXYTOYHBIX pe-
3yJbTaToB, MO3TOMY TaGJHIY NPHXOAMTCS AONOJHSITH NPH CO-
CTaBJIEHHH INPOTPaMMbl (alropHTMa).

3. PaspaGoTka anropuTMa peuieHHs 3ajauM, T. €. pacuje-
HeHHe MCXOAHOM 3ajlayH Ha OT/e/bHbIe MPOCTHIE 3Talbl.

Ha aToM sranme HyXHO BBIENHTb LMKJBLI H NPOAYMaThb HX
opranusaumio. [Ipu paspaGorke anropurMa HeoOXOAHMO HC-
NoJIb30BaTh TOJNBKO THIOBbIE CTPYKTYPHl QJFOPHTMOB H HX
coueTaHusi. AJIropHTM MOXKHO (DUKCHPOBATh B BHJIE CXEMBI, IIPH-
yeM HYXKHO HMeTb B BHLY, YTO CXeMy NPUXOZMTCA OGBIYHO
nepefieNbIBaTh MHOTO pa3, HO NMONYUYEHHS €8 OKOHYATeJbHOro
BapHaHTa.
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4. Hanucanue mno cxeme nporpaMMbl Ha GeficHke.

[lpu cocrapjeHHH NPOrpamMMbl HYXXHO CJAEJHTb 3a TeM,
uTOGbl TIepeMEHHbIe, SIBJAOLINECS] HCXOAHBIMH JAHHBIMH, BBO-
aunuch oneparopoM INPUT, a pesysnbrarsl BHIBOJAHJHCH Ofle-
patopoMm PRINT. B nporpamMme HyXHO npepycMOTperb me-
yaTh HeOOXOJHUMBIX 8aroJIOBKOB M MOSICHEHHH K BBIBOJAUMbIM pe-
3yJIbTaTaM, a TaKKe NeuaTh YKa3aHHH JJIs1 BBIOJHEHHs OIe-
paTopoB BBOJA.

Pa6ora no cocrapieHHI0 nporpaMmel Ha GeficHKe He JOMKHA
BhI3bIBaTh TpYAHOcTeH. EciH Bbl HCOBITHIBaeTe TPYAHOCTH,
3HAUUT, IJIOXO GBLT BBINOJHEH 3Tal PaspaboTKH ajJrOpHTMA.

5. Beox mporpaMmbl B MaliMHy H IpoBepKa ee paGoTH Ha
pasNHYHBIX HCXOAHBIX JAHHBIX.

Hcnonp3ys 3TH npaBuia, COCTaBHM NpOrpammy AJisl peine-
HMA CJeAyIolNed 3ajauH.

3angaua. [lpeacraBuM cebe NHpaMHAy H3 IIApoOB, OC-
HOBaHHE KOTOpOil NpeacTaBiasieT cofoii KBaipaT CO CTOPOHOWH,
cocrositieit u3 N mwapoB. CneayolHA 0 COCTOUT H3 IapoB,
JEXAIHX B YIIYGNEeHHsAX HHXKHEro cJ1os, T. e. NPeACTaBAseT
co6oit KBaApaT CO CTOPOHOI, cocTosllelt H3 N—1 mapos u T. A.
Bepxuuit caoit comepxur ofuH mwap. TpeGyercs OnpeiesHTb,
CKOJIbKO 11apOB NoTpefyercs A/f CTPOHUTENBCTBA HPAMHIB H3
N cnoes.

Peme n He. Jlerko saMeTdTb, YTO OAHH CJOH COJEPIKMT
YHCJIO WApPOB, PaBHOE KBajApaTy HoMepa cJos (BepXHHH caoi,
coepKalUA OfMH wap, cuutaeM nepsuM). [losTomy Marema-
THUECKHM 3ajJaya CBOJUTCS K BBIYHC/JEHHIO CYMMBI KBaJpaToB
HarypanbHeix unces ot 1 fo N, T. e. Beiuncnenwio 12422+, . .+
+Nz2.

B pesysibraTe pemenHs 3aaul J0MKHO ObITb 0JY4€HO OLHO
YHCJIO — CYMMapHOe KOJIHYECTBO IIApoB, HEOOXOMUMOe AJjis
CTPOHTE/IBCTBA MUPAMHJBI. ITO YHCJO JO/IKHO GBITh BbIBEAEHO
Ha 3KpaH C MOSCHAIOUM TEKCTOM.

HcXofHbIMM J@aHHBIMH JJIfi 3aJa4H SIBJSIETCS KOJIHYECTBO
CJIOEB NHPaMHIBI, KoTopoe obo3HaumM uepes N. Pesyabrar
pellieH st 3ajladd — CyMMapHOe YHCJIO IapoB 0603HAUMM uepe3
R. IMoHano6uTCs ellie BCIIOMOTraTesbHaa NepeMeHHas: TeKymui
HoMep cnoa — oBo3HauuM ero uepes K. 3anosHuM Tabaumy
2.6 AnA nepeMeHHBIX NPOTPaMMBL.

Jnsi pemenuss sagaun GyneM IIOCTeNeHHO HAKalJHBaTh
B nepeMeHHOA R cymmy («Texkyiiee» obmee KOJHYECTBO)
LIAPOB, COCTABJIAIOLIHX OAHH CJIOH, ABa CJIOsI, TPH CJIOA H T. A.
IMocte okoHYaHHs CyMMHpOBaHHst B R 6yner mosyueHa cym-
Ma LapoB, coeTapAlomux Bce N c/0eB, T. €. Pe3y/brar pelle-
HUsA 3afiayH.
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Ta6auma 2.6. Xaganepncrnxa MepeMeHAbIX NPorpaMmbl

Hma
Hasnauenne | OrpaHnyenus Ha
"eﬁggeﬂ- Pusnyeckufl CMBICA NEPeMeHHON | panevennof HcX]())ngle NaHHbe

R «Texymee» o6uee uucio | Pesyanrar
apos
N Uucao cloeB mHpaMHABI Hcx. nan. Jlio6oe Hary-
paJibHOe
K Uncao coes, o6paGoranubix | Bemomor.
K JaHHOMY MOMEHTY nepeMeH.

Takum oGpasoM, mporpamMMma JOJ/DKHA COAEpXaTb LHHKJ IO
HoMepy cJosi. JlaHHble, HEOGXOAUMbIE /sl OPTaHH3alHH IHK-
Jla, BHeceM B Tabmuny 2.7.

Ta6auuga 2.7
Ynpasasiomas | Hayaashoe KoueuHoe Ilar Koimuuecrso
nepeMerHas 3HayeHHe sSHayeHHe uaMenenns | MOBTOpeHHA
UHKIa nHKIa
K 1 N 1 N

CocTaBHM MNpPOMEXYTOYHBIH BapHaHT cXeMmbl (puc. 2.la),
B KOTOPOM NIOKa3aHa OpPraHH3aliusi LHKJA, HO HEKOTOphie GJo-
KM (0603HAueHB NYHKTHPHOH JIMHHe!) TPeGYIOT KOHKpeTH3a-
nud, YTouHHM HX cojepxaHue. Haunem ¢ Tesa nukia. Teno
HHUKJIa JOJDKHO COJAEpIKaTh NeHCTBHS, BBINOJIHseMble JJIs Ofi-
HOro cJosi. JTo — BHIYHCJIEHHE YHCIa mapoB B K-M cioe,
pasHoe K#K, m npuGarnenue ero Kk «rekyuemy» obuemy R.
dro peiicTBHe 3aNHCBIBaeTcsl Kak

R=R+K«K

HauanbHbiMH oneparopaMu JAO/KHBI GHITh 3aJaHbl 3Haye-
HHf TeX NMEPEMEeHHbIX, KOTOphble HCMOJB3YIOTCS B LUKIE, C TeM
uTOGHl TMpPH IEPBOM IPOXOXKJAEHHH IHMKJA NepeMeHHble B mpa-
BBIX YaCTSIX ONEepaTOpPOB NPHCBAMBaHMsA H B ONepalHUsAX CpPaB-
HEHUs1 UMeNH 3HaueHHusi. s Hame#d 3agaud nepeMeHHOH R
JO/KHO GBITb MpHCBOeHO 3HaueHHe O M BBeJeHO 3HaueHHe N.

BBeneM STH YTOUHEHHS M COCTABUM CXeMY B OKOHUATEJIbHOM
Bapuaute (puc. 2.16).
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Hayang

po——t——o

LIE70 yuRaa |

Iajsiee npuBOAUTCA mporpamma 2.3, cocTaBjieHHasi B COOT-
BETCTBHH CO CXE€MOM, H pe3yJbTar ee BHINOJNHEHHs npH N=4,
Mporpamma 2.3

10 PRINT “CKOALKO CAOER*

20 INPUT N

30 R=0

40 K=1

50 R=R+K#K

60 K=K+1

70 IF K{=N 60 TO 50

80 PRINT R¥” MAPOB NOHAAOBATCA"
70 STOP

RUNNH
CKOARKO CAOER
? 4
30 WAPOB NOHARDEBUTCA
8TOP AT LINE 20

b2



5. CocraBieHHe mnporpaMm paspeTBisioulefics
cTpykTypbl. KoHTpoab BBOA HAHHBIX

Hayuenne pasnena pekoMeHAyeTcs IOCJE BHIIOJIHEHHs pa-
6ot 1, 2 (rnaBa 4).

Ilpu mporpaMMHpOBaHHMH pa3BeTBJEHHsS Ha SA3bIKE GeHCHK
CJIeflyeT HMeThb B BULY, UTO Ha cxeMe (pHcC. 1.5) oTHme/bHEIE BeT-
BH Pa3BeTBJIEHHS] PaCHOIOKEHB! MapaljeNbHO, a B IPOrpaMme
OHH JOJKHBHI CJIeNOBaTh APYT 3a apyroM. IIpuueM, ecnu opHa
BeTBb BHINOJHEHA, TO APYTYIO BHINOJHATh He HYXKHO. IJTOT
06Xol, BTOpOil BeTBH (AeficTBHe 2) OCYIIECTBJSETCS OMNeparo-
poM GO TO N, kotopblit oGecrieurBaeT nNepexox K ofIeH yactH
nporpaMMEl NOCJIe BBINOJNHEHHs NepBofi BerBH (HefictBue 1).

neyars: Obryucaumey
» Ypadrenue KOPHU 1,y
He UNEET,

pewenun®

Puc. 2.2

Opranusanus pasBeTBJI€HHs1 B IIporpamMe Ha OeficHKe oCy-
IeCTBJsIeTCS onepaTtopoM ycsaoBHoro nepexozna IF. Cpasy sa
onepatopoM IF no/xHBEI pacnosnaraTbesi onepaTopsl AeHCTBHA 2.
dra yacTb nMporpaMMbl HauMHaeT BBINOJHATHCS, €CJH YCJIOBHE
B onepatope IF uMmeer sHaueHue Hem, T. e. CTPYKTYpa p a 3-
BeTBJeHHE HMeeT ClelylolHil NPOrpaMMHBIA SKBUBAJICHT:

1 IF ycrosue GO TO 4
2 Onepatopsl fmeficTBUsI 2
8 GO TO 5



4 Oneparophl aefictBus 1
5 Onepatopsl o6IweH YacTH MpOrpaMMbl

B kauecTBe npHMepa COCTaBHM NpOTpaMMy MJIsl PellleHHs
(HaxoXXJeHHs BelIECTBEHHLIX KOpHel npu a == 0) KpajparHoro
YpaBHeHHS ) :

ax®+bx+c=0.

KBazpaTHoe ypaBHeHHe HMeeT pelIeHHe, eCJIH AHCKPHMH-
HauT D=0%—4ac He sBAsieTcAd OTPHUATEJbHBIM, T. €. MOC]IE
BBO/Ia KO3((QHLHEHTOB a, b, ¢ HYy>KHO BLIYHCAHTL D H IPOBEpHTH
yeaosre D<<0. Ecuiu 310 ycsioBHe BbINOJHSAETCS (HMeeT 3Haue-
HHe 0a), TO HYXKHO BBIBECTH COOCLIeHHe «Y paBHEHHe He HMeeT
peinenus». Eciu yciosue D<C0 He BHINONHAETCS, HYXKHO Ha-
neyataTb KODHH, BBIUHCJseMble N0 (opMysam

%, =(—b+VD)2a x,=(—b—)D)2a.

CxeMa npefcraB/ieHa Ha puc. 2.2.

JHanee npuBoauTcs nporpamma 2.4, cocTaBleHHast B COOT-
BeTCTBHH CO CXEMOH.

Mporpamma 2.4

10 PRINT “BBERUTE KO3¢OWUUEHTH YFABHEHUAY

20 INPUT AsBsC

30 D=BxE-4%A%C

40 IF D<Q GO TO 90

80 PRINT “KOPHU YPABHEHWA"

60 X1=(-B+80R(D))/(2%A) \ X2=(~-B-SAR(D))/{2*A)

70 PRINT X13X2

80 6O TO 100

20 PRINT “YPABHEHWUE HE WMEET PEMEHWA”

100 stop

Hcnonwsysi cocTaB/eHHYIO IPOrpaMMy, pellluM CJeYoLLyio
sanauy. OnpelenuThb, Yepe3 CKOJNBKO CEKYHJ| yNajeT Ha 3eMJIO
KaMeHb, GPOLLUEHHHIl ¢ BBICOTH 2 M BBepX C HayajJbHOH CKoO-
pocteio 10 M/c.

3aBHcUMOCTh BEPTHKAJbHOH KOOPAMHATHI KaMHs OT BpeMe-

HH onpelessercs ypaBHeHHEM
h(f)=2+ 10t—gt?/2,
rie g=9,8 M/e? — ycKopeHHe CBOGORHOrO MajeHHs.

Jlns pelleHHsi MOCTaBJIeHHOH 3ajjaud HYXHO HaiTH 3Have-
HHe ¢, npd KotopoM h(f)=0, T. e. HEOGXOAUMO pPeIHTh KBal-

paTrHoe ypaBHEHHe

—gt324 1042 =0.
ST0 MOXKHO CeaTh, BHIIOJIHHB COCTABJIEHHYIO porpaMMy npH
A=—49, B=10, C=2.
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Pe3ayabTarT BEHNOJHEHHS NPOTrpaMMB

BEEAWTE KOBGMUMEKTH YPABHEHWA
? -4.9:10,2

KOFHY YFABHEHYA

-.1835 2.22432

STOF AT LINE 100

Ou3HyeCKHH CMBIC HMEET TOJNbKO BTOPOH (IIOJIOXKHTEJNb-
HbIf) KOpeHb — HCKOMOe BpeMsi B CeKyHJIax.

YactHblil c1yvail pasBeTBaeHHss — 0 6 X 0 I (cM. pHc. 1.6)
HMeeT C/IeAYIOIMUA NMpOorpaMMHBIA SKBHBAJICHT!

1 IF ycaosue GO TO 3
2 OmnepaTophl Ie#CTBHSA
8 Oneparopsl 0o6miell yacTH MPOrpaMMsl

[Ipu mporpaMMupoBaHHH O6XOAa HYXHO C/IeJHTb 3a TeM,
yro6bl 06XOX OCYILECTBJAJICH IO CTPeNiKe Oa BO H3GexxaHHe
auuHEX oneparopo GO TO.

B xauecTBe mpHMepa COQTaBHM NpOrpaMMy I HaXOX[e-
HH51 MAKCHMAJIbHOTO H3 JIBYX YHCEN X H y, HCIOJIb3YS CTPYKTY-
py o6 x o0 1. Ilo cpaBHenmio co cxemolt (cM. puc. 1.10) nmpo-
rpamma 2.5 HonosiHeHa onepaTopaMH BBOJA JAHHBIX H BhIBOZKA
pesyJibTara.

Mporpamma 2.5

10 PRINT “BBEAUTE ARA YUCAA"
20 INPUT X»Y

30 u=X

40 IF W)=Y GO 70 60

50 u=Y

60 PRINT “FOAbWEE YUCRO“3;U
70 STOP

(= ynorpe6isierca BMeCTO =>).

[Ipu BBOAE HdHHBlE, KaK NPaBHJIO, NMOABEPralOTCH pasyiHY-
HbIM BHJaM KOHTpOJsi. B uYacTHOCTH, eC/IH HCXOLHEIE NaHHBIE
He NpPHHAJJIeXKAT JHANa3oHY, IJIs KOTOpPOro mnporpamma o6ec-
neYHBaeT INpaBHJbHYIO 06pabOTKYy, INpOrpaMma He JO/DKHA
BHUTOMHATBCS . OpraHu3auusi KOHTPOJIS BBOAHMBIX JAHHBIX st
3TOr0 Ciaydyas JEMOHCTPHpYeTcsl B CJelylolleM NpHMepe.

ITpumep. Ilporpamma — JbcTell.

Ha sKkpane J10/mKeH nosiBaAsATbCS Bonpoc: «KTo Thl: MalbuHK
HJIH JeBouKa? Besegn M unu D», H B 3aBUCHMOCTH OT OTBETa Ha
3KpaHe NO/KEH NOsBMATbCA TeKCT «MHe HPaBATCA JEBOYKH»
(ecain 610 BBegeHo D) nin «<MHe HpaBATCA MajbUHKH» (eCsH
GbljI0 BBeAeHO M),
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Hcxonneie nannnie (M uau D) 6yseM BBOAUTbL B CHMBOJIb-
Hyl0 nepeMeHHyio, Hanpumep S{j. Tekcr, noanexamuit BbI-
BOJZY (B 3aBHCHMOCTH OT OTBETa), IPHCBOMM JPYTof CHMBOJBbHOM

Tk?é, Mre TX= ,, Mne
Hpasaren N HorbRTCH
HARLYUKU™ aeboyru?

L l

y

nevars TX

Puc. 2.3

nepeMeHHo#, Hanpumep T{}, u 3areM 3Ty mepeMeHHYIO BHIBe-
IeM Ha nevarb (cM. mporpammy 2.6).

Cxema anroputMa JAjisi 3TOrO nNpHMepa MpHBeJeHa Ha
pHc. 2.3.

Iporpamma 2.6

10 PRINT “KTO TM2 MAJLYUK UMW AEBOSKA 7 *3
20 PRINT “BBEAH M WAY D~

30 INPUT &x

40 IF 8x#=“H” GO T0Q 70

50 T=="HHE HPABATCHA REBOYKW®

40 G0 TO 80

70 T#="HHE HPARATCA MANbAUKU”

80 PRINT Tx

?0 STOP

HenocraTkoM 3Toii mporpaMMbl siBAsIeTCS TO, YTO OHAa He
3alMilleHa OT HempaBHJIBHOTO BBOAA. JlefCTBHTENbHO, ecid
BBOJAHTCS JIIOGOH APYrod CHMBOM (MJIH CHMBOJBI), KpoMe M,
Ha 3KpaHe NMOABHTCA TeKcT «MHe HpaBsTcs AeBoukH». Hampu-
Mep, HEIOCTaTOYHO BHHMATeJbHBIH MaJbUHK MOXET BBECTH
4TO-HHOYAb Bpoge: «$1 — MalbyMK», H OTBeT MalMHBI Gyzer
HeBepHBIM. [lJ151 3allHTHI NPOrpaMMbl OT HENpaBHJIBHOTO BBOAA
Heo6X0[iUMO, ecyiH ycaoBHe S{j="M" He BEIMOMHSsIeTCS, MpOBe-
paTh Takxe ycaoBue SUJ="D" H eciii OHO TaKXe HEe BHIIOJ-
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Havano

G608 SK

Y;

TR =, Mre

Hpabsares

Manpyuxu®
TR=,,Mre
npabares
deboyru®

(_rowney )

Puc. 2.4

HfAeTCA, TO HY>KHO BEPHYTbCA K OMNepaTopy BBOAA. DTOT NpHeM
HIUIIOCTPHPYeTCA caepywlueidl cxemoil (pHuc. 2.4) u nporpam-
Moit 2.7.

Mporpamma 2.7

10 PRINT "KTO TM: MAABYMK WIY REBOYKA 2 *)
20 PRINT "BRERY ¥ UMM D*

30 INPUT Sx

40 IF SE="M“ GO T0 90

50 IF §%="D* 60 TC 70

40 GO TO 20

70 Tx="HHE HPABATCA REBOYKW”
80 GO TO 100

90 Tx="MHE HPABATCA HAJbYHKK*
100 PRINT Tx

110 STOR

3ameuaHue B npusenenHoii mporpamme (a Takxke
Ha cXeMe) JONYLLeHO OTCTyIJIeHHe OT CTPYKTYpPHOro Moaxoja.
Crporoe coGuofieHHe MpaBHJ, NONYCKAOIKX HCIOJb30BaHHE
TOJBKO THIIOBBIX CTPYKTYP alropHTMa, norpeboBasno Obl BBe-
JileHHs BCIIOMOTartesIbHOH NepeMeHHOH W NpHBeJo Obl K HeoGoc-
HOBaHHOMY YCJIOXKHEHHIO IPOTPaMMEI U IioTepe ee HalJIsAHOCTH.
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6. CocraBneHne mnporpamMm i 00paGOTKH MNOTOKA AAHHBIX

Yacro Tpebyerca 00paGoTaTb OAMHAaKOBBIM 00pas3oM JaH-
uele, nocrynawoumue B 9BM nocienoBaresbHO APYT 32 APYTOM.
Hanpumep, HaliTH CpeJHHH POCT YueHHKOB KJacca, BBOJSA IO
oyepe]H POCT K&XKAOTO yYeHHKA, WIM HaHTH CYMMapHYIO CTOH-
MOCTb BCeX TOBAapOB, KYIUIEHHBIX OJHHM MOKYyHaTeJeM B YHH-
BepCaJbHOM MarasuHe, M T. 1. Paccmorpum aBa cmocofa op-
raHU8alli¥ TAKHX MpPOrpamm:

— YHCJIO JAHHHIX H3BECTHO A0 Hayaja paGoOThl MPOrpaMMHl.
Toraa B Hauajle mporpaMMbl KOJNHYECTBO NaHHBIX BBOAHTCA B
nepeMeHHYI0, KOTopasi HCIoJb3yeTcs jajiee Besfe, rie TpeGy-
ercsl ofllee YHCIO JaHHBIX (Hanpumep, Al NPOBEPKH YCJIO-
BHAl OKOHUAHHA LHKJA);

— YHCJO JRAHHBIX NPOHM3BOJIBHO U 3apaHee HEU3BECTHO.
B stoM ciryuae A1l OKOHUaHHsS BBOJA HCIOJb3YETCs CrelHallb-
HOe 3HaueHHe TOTO JKe THNAa, YTO H BBOAMMEIE NaHHbIe (MpHU3-
HAK KOHLIA IaHHBIX), KOTOpOE 3aBeJIOMO He MOXKeT BCTPETHThCA
B MOTOKe JaHHHX. Hampumep, eciu Bce BBOAUMEIE YHCJ/Ia TMO-
Jxoxm're.nbnu%. TO B KauecTBe NPU3HAKA KOHIA MOXKET HCIOJb-
soBaThCs JoOoe oTpHuaTenbHoe yucao. Cieayouiye ABa npH-
mMepa HJIIOCTPHPYIOT PacCMOTPEHHbIE CIOCOOHI.

[Tpumep. B knacce N yuenukoB. Onpenenurb cpenuuit
poCT YUeHHKOB KJjacca, BBoAs B OBM no ouepeau poct Kaxio-
ro yueHHKa.

PemeHnue. Pocr yueHukoB 6yieM CyMMHpPOBaTh B me-
peMeHHO!l S, a 3aTeM pas3jeNUM 3Ty CyMMY Ha oflliee YHCJIO
yueHHKoB N.

Hanee mpuBopuTcsA nporpamMma 2.8 AJIsl pellieHUsi 3TOH 3a-
Aauu.

Mporpamma 2.8

10 PRINT "CKOALKO YYEHUKOE k KRACCE 2"
20 INPUT N

30 §=0

40 FOR I=1 TO N

50 PRINT "BBEAMTE POCT CAEAYRMErQ YYEHUKA®
60 INPUT P

70 S=8+p

80 NEXT I

90 IF N=0 60 TO 130

100 8=5/N

110 PRINT "CPEAHHN POCT YYEHUKOR = *iS
120 BTOP

130 PRINT “B KMACCE HET YYEHWKOE®

140 8TOP



Cnucox ucnoavsyemvix nepemernoix *). MicxonHble JaHHbIe!
N — uncno yuenukoB, P — poct oanoro yueHuka.

Pesysbrar: S — cpefHHiI POCT YYeHHKOB KJjacca.

BcnoMoratenbhble nepeMeHHble: | — cueruMk uHcaa yue-
HUKOB (ympaBJsiollasi nepeMeHHasi LHUKJa).

Uro6bl NOJYYUTDb Pe3yJbTaT paGoThl 3TOH NPOTPaMMBI, HYX-
HO BBecTH Bce N JaHHBHIX.

I[Tpuwmep. Onpenenurb cpefHUil POCT YUEHHKOB KJacca.
Hasi okoHuanus BBoja BBecTH O

Ilanee npusoxutcs nporpamma 2.9 jjs pelleHust STofl sa-
JlauH.

INporpamma 2.9

10 §=0

20 1=0

30 PRINT “BBEAWTE POCT CAEAYNMEND YYEHWKA® >

40 PRINT “AMA OKOHYAHWA BROAA WCTIOAL3YWTE HOAR*

50 INPUT P

60 IF P=0 GO TO 100

70 S=6+P

80 I=I+1

20 60 TO 30

100 IF I=0 60 T0 140

110 §=8/1

120 PRINT “CPERHWA POCT YYEHWUKQB = "§S

130 STOP

140 PRINT "B KAACCE HET YYEHHKOB”

150 STOP |,

Cnucok ucnoavayembix nepemerinoix. Hcxonnbie jpaHHBIE!
P — poct oaHoro yueHHKa.

PesyabraT: S — cpenuuii poct yqunKOB.

BcnomorarenibHbie NepemeHHble: | — YHCIO YueHHKOB.

Ecau ofuiee yucI0 JaHHBIX MPOHU3BOMBLHO (BTOPOii cnocob),
HO NPH KaXJIOM NMPOXOXKJEHHH LUKJa BBOAUTCA M o6pabaThiBa-
ercsi He OAHO (Kax B Moc/elHeM HpuMepe), a ABa uau GoJee
JIaHHBIX, TO JJIs YA0GcTBa paGoThl C NPOrpaMMoll OfHO AaHHOe
1ieJiecoo6pasHo BBOAUTb OTIENbHO OT APYTMX H HCNOJb30BaTh
ero Iy OpraHH3alMM LHKJA. DTOT NpHeM WJIIOCTpHpYyercs
B clelyiollleM IpHMepe.

[Tpumep. Onpenenurb cpeiHHH POCT H BeC YUYEeHHKOB
KJacca.,

Pemenue, PocT u Bec Kaxjoro yueHuka 6yneM BBO-
auTh pasnuunbiMH oneparopamu INPUT. [last okoHuanus BBO-
Jla B epeMeHHYI0 Jyia pocra BeefeM 0. Jlanee npuBOAKTCA MNpo-
rpamma 2.10, B KoTOpoO#i peanu3oBaH ONMCAHHHA NpHeM A
pellieHHs MOCTaBJIeHHOH 3ajlauH.

*) Hcnoabsyercsa pjajee BMecTo TaGJHIB [€PEMEHHBIX.



Cnucox ucnoavsyemoix nepemennoix. VicXonnble paHHBlE:
P, V — pocr u Bec ogxHoro YYeHHKa.

Pesyabrar: S, W — cpennuii poct u Bec yquHKOB KJsacca.

Bcriomorarenbhbie nepeMeHHble: | — UYMCJIO YUYEHHKOB.

MNporpamma 2.10

10 8§=0 \ UW=0

20 1=0

30 PRINT *BEEAMTE FOCT YYEHUKA®
40 PRINT “ANA OKOHYAHUA EEORA EEENUTE HOMB®
50 INPUT F

40 IF F=0 80 TO 130

70 §=5+F

80 PRINT “RBEBUTE BEC YYEHWKA”
20 INFUT V

100 W=W+y

110 I=I+1

120 60 10 30

130 IF 1=0 GO TO 170

140 S=6/1 \ W=W/I

150 PRINT . “CPERHWY FOCT="§8y"CFEAHWY BEC="iy
160 STOF

170 PRINT "YYEHUKOB HET"®
180 sTOF

3ameuanusa. 1. Bo3smoXHO HanmucaHHe HECKOJBKHX
onepaTopos B OJHOH cTpoKe (cM. 1. 1 raiasbl 3). B atom cayuae
ornepatophl OTAeJSOTCA APYT OT APYyra CHMBOJIOM '\ (CTPoKH 10
u 140).

2. Ecan Bce JaHHble, KOTOpble HEOGXOAMMO 0GpaGaThIBaTh
NpH KaKAOM MPOXOXK/IEHHH IHKJIa, BBOAHTb OZHHM OIEparo-
pom INPUT, To ansi OKOHYaHHsI BBOJZA HYXKHO BBOJHTb TaKoe
e KOJIHUECTBO CHEHaNbHbIX 3HAUEHUH, KaK H YHCJIO JaHHBIX.
Hanpuwmep, ecnu ans BBozsa nepemenHsix P u V B npusegenHo#
nporpaMMe HCMOJb30BaTh B I[HKJe ofHH onepatop INPUT PV,
10 npu BBoJAe P=0 Hy>kHO 6blI0 Ob BBOAHTb KaKoe-MHGO (HK-
THBHOE 3HaueHHe U 1y V, XOTs s OKOHYaHHS LHKJA HCIO/b-
syercsl Jajiee TOJNIbKO 3HaueHue P.

7. dtannl pemenus 3agaud Ha IBM. Hekotopnie
NMPAKTHYECKHE PEKOMEHJALHH no pa3paborke
H OTJIajKe NporpaMMm

Hayuenue pasfiena pekoMeHIyercsi nocJie BHUIONHEHHs pa-
6ot 1—3 (ry1aBa 4).

PaccMorpuM Tenepb nmoipoGHee Bce STambl pelleHHs 3aiau
Ha JOBM,
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Cnenyer OTMETHTb, YTO OTJe/IbHbIe 3Talbl B3aUMOCBSA3aHHI:
MOC/IeAYIOMEe 3Tanbl 3aBHCAT OT peaju3alliM NpeAllecTBYIO-
IIHX, a T0c/e BHIMOJNHEHHS] OYepelHOro 3Tana MoXeT norpebo-
BaTbCsl BO3BPAT K NpPEeAbILYIIHM 3TanaM H NMOHCK HX HOBHIX pe-
IEeHHH.

[TepBHM 3Tan oM NOCTAHOBKH M PellekHs 3a5aud Ha
OBM sapasorcsi 4yeTkass (opMyJHpPOBKa 3ajaud (OCbIYHO Ha
npo)ecCHOHANBbHOM $i3bIKe), Bblie/leHHe HCXONHBIX NaHHBIX s
€e pelIeHHsi H TOYHBIE YKa3aHHs OTHOCHTeNbHO TOrO, KaKHe
pe3ysIbTaThl H B KaKOM BHJe JOJIXKHBI ObITb MOJYYEHH.

Bropoi# 5Tan— ¢opManbHas (MaTeMaTHuecKas) mo-
CTAaHOBKa 3allauH, T. €. NPeJACTaB/JeHHe ee B BHIe YPaBHEHMII,
COOTHOILIEHHH, orpaHuuenuit u t. n. [Ipu 5TOM HeKoTOphie 3a-
IauH, pellaeMble B HacTosllee BpeMs Ha DBM, nu6o He nonyc-
KaloT, /60 He TPeGYyIOT MareMaTHYecKOH MOCTaHOBKH (Hamph-
mep, 3anaud o6paGOTKH TEKCTOB).

Tperu#t >Tan—BboGOp MeTofa peieHus. BriGop
MeTofia onpeJesisieTcsi peiraeMol 3afaueil, a Takxke BO3MOXHO-
cramu OBM (ee GuicTponeficTBHeM, 00beMOM MaMATH, TOYHO-
CTBIO NpEeACTaBJIeHHs1 YHCeJ, HajHuHeM paspaboTaHHBIX pa-
Hee TOTOBLIX nporpamm (cM. n. 9 ruiasbl 3) H T. n.). Beimosnne-
HHe 3TOro 3Tana TpeGyeT HEKOTOPOro Kpyrosopa Kaxk B 06/1acT
NpOrpaMMHPOBAHHS, TaK H B 0GJIaCTH HCIOJb3yeMbIX MeTo-
JI0B.

YUerBepTh i 3Tan— pa3paoTka ajropuTMa Ha
ocHoBe BbIGpaHHOro Meroja. IIpu BbIGOpe anropurMa Keja-
TeJIbHO PaccMOTPeTb H NPOaHANH3HPOBATh HECKOJIbKO BapHaH-
TOB, MpeXJe 4eM cleaTh OKOHUaTe/bHblH BHGOp. Crenyer 06-
paTHTb BHHMaHHe Ha TeCHYIO B3aHMOCBfI3b TPETbEro H yeTBep-
TOTO 3TaNoB, TaK KaK ajJroputTM B GOJIBILIOH CTeNeHH onpenes-
ercsi BBIGpaHHbIM METOJIOM, XOTSl OfHH M TOT Xe MeTOJ B CBOO
ouepefib MOXeT OLITb pealH30BaH NpH NOMOLIH Pa3IHYHBIX a-
FOPHUTMOB.

Tlpn paspaGoTke aJropuTMa pelIeHHs CJIOXKHOH 3afauu
CJIeyeT HCIOJIb30BaTh METO [OIIaroBoi AeTanu3aluH (cM. m. 3
raaebl 1), crens 3a TeM, yTOOBI Ha KaXXJOM llIare CTPYKTypa
aJIrOpUTMa ocTaBasach npoctoit H sicHoit. Cenyer MakcHMalb-
HO MCIOJIb30BaTh CYIIECTBYIOIIHE THIIOBBIE HJIH pa3paGoTaHHble
paHee aJrOPHTMHI LISl OTAENbHBIX (parmeHToB (GIOKOB) ai-
ropuTMa.

ITaTei 3Tan — BHGOP CTPYKTYpH! AaHHHX. OT BhiGopa
cnocofa npeoCTaBNeHHsi JaHHBIX 3aBHCHT H aJITOPHTM HX
o6pa6otkH. I[TosTomy ueTBepTHI M NATHIA STanbl B3aHMOCBA3a-
Hel. HyXHo BHIGHpaTh CTPYKTYPY JAaHHHIX, HanGosee ecrect-
BeHHYIO JJisl pelllaeMOH 3ajlaud, HCMOJb30BaTb MAacCCHBH s
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npeicTaB/eHHA NaHHBIX, KOTAa 3TO HauGosee OYeBHAHBIH CIIO-
co6 X OpraHH3aLHH.

MlecTto# 3Tan— co6CTBEHHO NPOrpaMMHPOBaHHE,
T. €. 3allHCchb Pa3paboTaHHOro alIropHTMa Ha si3biKe NPOorpaMMH-
poBanHs. Bonpochl BbIGopa NMOAXOAALIEro si3blKa 31€Cb He pac-
CMaTpHBAIOTCA.

Ecau paspa6GoTka aaroputMa BHIIOJHEHa XOpPOillo, TO Npo-
rpaMMHpOBaHHEe NPHHLUHNHAILHEIX TPYAHOCTe# He BBI3BIBaeT.

OxHaKO MOXKHO BHICKA3aTh HEKOTOpbie PeKOMeHZALUHH Mo
COCTaBJ/IeHHIO TPOrpamMMbl, KOTOpble o6Jerdar ee OTAaAKYy H
JanbHelllee HCHONb30BaHHE.

1. IlporpaMma fo/mkHa OBITH YHHBepCalbHOH, T. €. He 3a-
BHCAIILleHl OT KOHKpPeTHoro Habopa naHHBIX. Eciy AaHHbIe npex-
cTaBJ/ieHbl B BHJIE MacCHBOB, TO B KaueCTBe HCXOAHBIX JAHHBIX
clefyeT pacCMaTpHBaTh He TOJbKO CaMH JaHHbE, HO H HX KO-
JIHYECTBO, JJIl TOTO YTOOBl OJHA H Ta e OporpaMMa MorJa
OLITH HCIOJB30BaHa 11 06pabOTKH MacCHBOB Pa3jIHUHHIX pa3-
mepoB. IToapo6GHee 3TH BONpPOChI PacCMOTPeHbl BO BBEJEHHH K
pa6ore 8 (rnaBa 4).

YHuBepcanbHasi NporpamMMa Jo/KHa o06pabaThiBaTh BbI-
PO IeHHbIE CJIy4YaH (HampHMep, YHCJIO 91IEMEHTOB BEKTOpa pas-
Ho O unu 1) M nevararb cooblieHHe 06 OLIHGKE, €ClAM pasMep
mMacCHBa NPEBBICHJ JONYCTHMOE 3HaueHHe (HCIOJIb30BaHHOE B
OMHUCAaHHU MaccHBa).

2. BMecTo KOHCTAHT Jyullle HCIIOJb30BAaTh NEPEMEHHBIE,
Ecau B nporpamme HCHONB3YIOTCA KOHCTAHTH, TO IIPU HX H3-
MeHeHHH HYXKHO H3MeHATb B HCXOJHOH IfporpamMme KaxKiblil
ofneparop, colepXKallHil NPeXKHIO KOHCTAHTY. Jra npoueaypa
OTHHMaeT MHOTO BpPeMeHH H 4acTO BBHI3bIBAeT OLIHGKH.

B nporpamme ciefyer npenycMOoTpeTb KOHTPOJIb BBOAUMBIX
JNaHHBIX (B YaCTHOCTH, NpOrpaMMa He JO/XKHA BHINOJHATHCH,
€C/IM JlaHHble BBIXOJASIT 38 Npejesibl JONYCTHMOTO J4anasoHa;
CM., Hampumep, mporpammy 2.7).

3. HekoTophle mnpocThle HpPHEMBI IO3BOJISIOT MOBBICHTH
9(xpeKTHBHOCTb NPOTPaMMBI (T. €. YMEHBIUHTb KOJHUYECTBO BbI-
NOJIHSIeMbIX ONepanui u BpeMsi paGoThl nporpammel). K takum
npHeMaM OTHOCHTCA:

— HCTO/Nb30BaHHE ONepalMH YMHOMXEHHS BMECTO BO3Bee-
HHA B CTeleHb Jjisi HH3KUX creneHedl, HanmpuMmep X#XxX
BMecTo X A3, BINOJNIHsETCS OHICTpee;

— apH(pMeTHYecKoe BbIpaXXeHHe, KOTOPOe HECKOMbKO pa3
BRIUACJISIETCA B NIPOTPaMMe C OJJHUMH H TEMH Xe JaHHBIMH, JyY-
e BBIYHC/IHTDL OAMH pa3 M NPHCBOHTH €ro 3HayeHHe MepemeH-
HOH, KOTOPYIO H HCNIO/Ib30BaTh Be3fe BMECTO apH(IMETHUYECKOTO
BBIDQXEHHS; -
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— MNpH OPraHM3aliHH IHKJOB B KauecTBe IPaHHL, HHAEK-
COB HCMOJIb30BaTh NepeMeHHble, a He BHIPAXKEHHS, KOTOphie
BHIUHCJSANINCE Obl MPH KaXIOM NPOXOXKACHHH LHKJA;

— oco6oe BHHMaHHe OOpaTHTb HAa OpPTaHH3AlHIO IHKJIOB,
y6paB M3 HHX BCe IOBTOPSIOIIHECS] C OAHHAKOBHIMH JaHHHIMH
EBIYHCJIEHHsI H BBINOJIHSSL HX 1O BXOJa B IIMKJI.

4. TlporpamMma JIO/KHA colepKaTb KOMMEHTapHH, INO3BO-
JSIIOLLHE JIETKO MPOCHEJUTh 3a JIOTHUeCKOH B3aHMOCBS3bIO H
(YHKOHSIMH OTJeNbHbIX ee dYacTed.

Ilpu HanucaHHH Nporpammel ceyer 3a60THTbCS O ee CTPYK-
Type TaK, uToObl nporpamMMa Gblna ynoGountaemoli. B yactHo-
CTH, B NpOrpamMMe ROVIKHBI ObITb XOPOIIO BHAHH LHMKAHL. [lns
sroro onepatopul FOR u NEXT HyxHO pa3Memarb B pas/Hy-
HBIX CTPOKaX, He COepXKallHX IPYrHX OnepaTopoB (CM., Ha-
npumep, nporpammy 2.8). Ecau mukn oprannsyercs Ge3
ucnonb3oBanus onepatopos FOR u NEXT, To B orZenbHeix
CTPOKaX, He COAepKallUX APYTHX OneparopoB, HAOKHBI ObITh
pa3MellleHbl ONepaTopbl, OpPraHU3yIollHe IHKJ (3afaiollye Ha-
yaJlbHOe 3HaueHHe YnpaBJsioliell NepeMeHHOH HHKJIa, OCy-
(EeCTBJAIONIHE NPOBEPKY YCJIOBHS BbIXOAA M3 HHUKJAA H T. 1.).
B ormenbueix ciyuasx oneparopsl FOR u NEXT moryT 6bith
pasMellleHbl B OfHOH cTpoke. Toraa oneparop FOR nomxen
ObiTh nepBbIM B cTpoKe, onepatop NEXT — nocrennum (cm.,
Hanpumep, nporpammy 3.6).

CealbMOH 3Tan — TeCTHpOBaHHE H OTJIafKa Ipo-
rpaMMbl — 3TO POBepKa NpaBHIbHOCTH S:Gom IporpamMmel H
ucnpabJ/ieHHe OGHApPYKEHHBIX OLIHGOK. (JTH BONPOCH! YacTHY-
HO 3aTparuBajiuch B . 2 riasel 3.)

Jlns BbINOJHEHHS TECTHPOBaHHA HEOGXOJHMO IMOArOTOBHTDb
tectbl. Tecm — 3T0 crneuHanbHO NofoGpaHHbIe HCXOLHbIE JaH-
HEle B COBOKYITHOCTH C TeMH pe3y/bTaTaMH, KOTOpble LOJ/KHA
BHJaBaTh nporpamma npH o6paoTKe 3THX JaHHHIX. Paspa-
60oTKa TecToB — TpyZloeMKas pa6ora, yacro TpeGyiollast BHI-
OJIHeHHsl PYYHBIX NpocyeToB. [IpH cocTaBJIEHHH TECTOB HYXKHO
CTPEeMHTbCs1 06ecreunTb NPOBEPKY BceX BeTBEH MPOrpamMel.

Jlanee naioTcsi HEKOTOPbIE PEKOMEHIAIHH M0 TECTHPOBAHHIO
1 OT/IajKe.

1. ITpoBepbre paGory nmporpamMmbl (MJIH OTHAENBHBEIX €€ yac-
Te#l) BpYYHYIO JI0 BBIXOJIa HA MalIHHY (cM. M. 2 TyiaBhl 2).

2. IlpoBozyTe TECTHPOBAHHE H OT/AAKY OTAEJBHO JJIf JIOTH-
YeCKH CaMOCTOATEeNbHBIX YacTed Nporpammbl.

3. Hcnonbayiite omnanounyio nmeuatbh B HanGoJiee OTBETCT-
BEHHBIX MecTaX nporpammbl. OrnepaTophl neuaTH A1 OT/IaJKH
racrnosiaraiTe B OTAEJNBHBIX CTPOKaX TaK, YTOOBl MOXKHO GbLIO
Jerko y6parb MX W3 HpOrpaMmbl Hoc/je OKOHYAaHHS OTNalKH.

63



4. [Ipn otnmanke nmporpaMMbl B JHaJOTOBOM pexHMe (Ha-
npHMep, nporpaMmel Ha GeHcHKe) MPeJyCMOTPHTE B IPOTpaMMe
HecKosnbko onepatopoB STOP (cM. . 4.6 ruasw 3).

8. [IpH TeCTHPOBAaHHH, €CJIH 3TO BO3MOXHO, HCIOJb3YiTe
MeHbIIHe 00beMbl JJaHHBIX, YeM Te, Ha KOTOphle paCCUHTaHa po-
rpamMma.

BocbMO# 3Tan—cuer no roroBoil mporpamme H
aHaJiM3 pe3yJIbTatoB. DTOT 3Tall fBJSETCS HTOTOM BHIIONHEHHHA
BCeX MpebINYILUX 3TANOB H CIYXKHUT HOATBEPIKIEHHEM (HJIH oIl
poBepkeHHeM) HX npaBoMepHocTH. Ilocne storo srama, BO3-
MOXHO, MoTpe0yercsi nepecMOTP CaMoOro MOAXOAa K pelleHHIO
3ajaud U BO3BpAT K [epBOMY 3Tany A1 HOBTOPHOTO BBINOJIHE-
HUSI BCEX 3TamNoB C YYeToM npHoGpeTeHHoro onbira. Bomee nox-
r;ﬁl;c]) 3aTPOHYTHIE 3JeCh BOMPOCH 0OCYXKJAOTC B KHHTaX
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F'nmasa 3. ONUCAHUE $SI3bIKA BEHCHK

1. O6mas XapaKTEPUCTHKA AJATOPHTMHYECKOTO f3bika GeHCHK

AnroputMudyeckHH 3K OefiCHK HCIIOJb3yeTcss IpeuMy-
ISCTBEHHO B pEXHMe Juajora yenoBeka H DBM. 3ror ssbk
ODHEHTHPOBAaH Ha pellleHHe PasJHYHBIX 3ajay BBIYHCJIHUTE]b-
HOTO M HEBBIYHCJHTENbHOTO XapaKTepa ¢ HeGOJBbIIHM 0GbeMOM
ucxopHoi uWHpopmauuu. Hassanue sisbika BASIC BosHHK.IO
OT COKpelleHHsl aHIVIHACKMX csioB Beginner's All-purpose
Symbolic Instruction Code (MHOrOLeJIeBO# S3BIK CHMBOHYECKHX
HHCTPYKLMH A1l HAUHHAIOIHUX).

Ciienyer OTMETHTDb, UTO CTaHJapTa Ha f3bIK GeficHK He Cy-
1eCTBYeT U pasjiMuHble ero MoAM(HUKAIUH MOTYT CYIIecTBeH-
HO OT/IMYaThCsl JAPYT OT apyra. B Hacrosimell kHure paercs
onHcaHHe si3blka GefiCHK MpUMeHHTeNbHO K DBM «dnekTponHu-
ka-60», CM-4, IBK-2.

B sisbike GeHCHK CYIIECTBYIOT KaK CPeicTBa I/ ONHCAHHS
JIeHCTBHH aJropuTMa, KOTOpHIE HCIIOJB3YIOTCA IIPH COCTaBJe-
HHH [POrpamm,— onepaTopsl GeficHKa, Tak M CPeACTBa, KOTO-
phle cayxar ais o6GueHus ¢ ABM. Ilocnennue umetot dpopmy
IPHKA30B IS HeMeJJIEHHOTO BBIMOJIHEHHS M HasbIBAIOTCS KO
MaHJaMH.

OcCHOBHBIM peXXHUMOM B GeficuKe fBJISeTCS NpOrpaMMHBIH
peXHM, KOrJia 3apaHee COCTaBJeHHasl NporpamMa IOJHOCThIO
LBOAHTCS B OBM u sareM BbimoJHsercsi. dpyruM, Bcrnomora-
TeJIbHBIM ~ PEXKHUMOM  SIBJISIETC TaK HasblBaeMblil PeXHM
HEMOCPECTBEHHOIO HCIIOJIHEeHHsl, KOorja onepaTopbl Gelcuka,
KaK KOMaH[bl, BHIIOJHSIOTCH cpa3y mocie BBoaa B OBM (cMm.
n. 12.5).

[TporpammMa Ha GeHCHKE COCTOMT M3 MPOHYMePOBaHHBIX
CTpoK. B onHOM CcTpoKe MOXKeT cColepXkKaTbCs OAMH HJIH He-
CKOJbKO ONEepaTopoB, pasjie/IeHHBIX CHMBOJOM\ (Kocas uepTa
caepa HanpaBo). OGBLIUHO CTPOKHM HYMEpYIOTCsl, HauHHas ¢
10, ¢ marom 10. BBoguTbcs CTPOKH MOTYT B J1000OM NOPSAKe,
a BHIIOJIHSIIOTCS B MOPSIJIKE BO3pacTaHUsl HX HOMepoB. Homepa
CTPOK HCMOJNB3YIOTCSl B OHEPaTOpax Iepejauyd yHpaBleHHs.
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[Tpn sToM omepartop, KOTOPOMY MNepefaercd ynpaslex:e,
Lo/KeH OBITh MEPBBHIM B CTPOKeE.

ITpuwmep nporpaMmbsl Ha GeficHke,

gorpamma 3.1

10 §=0

20 I=1

30 8=8+]

40 I=1+1

50 IF I{=10 THEN 30
60 FRINT §

RUNNH

55

[IpuBesenHasa mnporpaMma BHIUHC/ISET cyMMy nepBux 10
HaTypasbHbIX yHces. CMBICA KaXKJIOTO Ofneparopa i NopsAoK HX
BLIMIOJIHEHHS] B IPOTPAMME OYeBHHBI.

RUNNH — aro komanja (Beogutcsi Ge3 Homepa). OHa sB-
JfeTcs NPUKA3oM Ha BhNOJHeHHe nporpammsl. [locsie BaGopa
RUNNH Ha knapuatype HyxkHO Haxkathb Kiaapumy BK (sos-
BpAT KapeTKU), H NporpaMMa HauHeT BHIIOJHAThCA. B pesyb-
TaTe BHINOJIHEHHs HpPOrpaMMbi GyleT BHIUHC/IEHO 3HayeHHe S
u oneparopoM PRINT BhiBemeHo Ha 3KpaH.

2. CumBoJbl fI3bika GelcHk

B Geiicuke HCHONb3YIOTCS CleLYIOMIHE CHMBOVIBI

1) 26 3aryiaBHBIX JaTHHCKUX 6YKB of A 1o Z;

2) 10 uudp or 0 xo 9

3) amakH: . (TOuKa), ; (Touka ¢ 3anaroil), , (3anArasn), "(ka-
BHIUKH), ' (amoctpod);

4) sHaku apudMeTHUECKUX emepanuii: -+ (maoc), — (Mu-
Hyc), * (3HaK YMHOXKeHHsi), / (3HAK HeneHHs), ™ (3HAK BO3Be-
JeHUS B CTEleHb);

5) () Kpyrible CKOOKH;

6) .. mpobern;

7) 3HaKU oNepalyil OTHOWIEHHA << ,> , =
(coueTanne <{=HCMOJb3yeTcsi BMECTO < , >=BMeCTo > ,
< > BMeCTO +);

8) sHaku: | (3HaK AeHexHOH efHHUUE]), & (KoMMepueckoe
«i» — ammepcaHf), @ (KoMmMepuecKoe «3T»), \ (Kocas ueprta
creBa Hanpaso), % (IpoUeHT), # (Homep), ?, !;

9) 6ykenl pycckoro andasura ot A o 5.

HMcnonbayevele B Geficuke ciyKeGHble ¢/I0Ba H COKpallieHHs
H UX [eperoj, iia PYCCKKH f3blK NMPUBOLATCA B IPHJIOKEHHH.
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3. Hipocreiimne KOHCTPYKLUHMH SI3BIKA

3.1.-Yucna., 3anuch yucesn Ha s3biKe OefichK GIH3Ka K ec-
TecTBeHHOH. Uucia, He MMeloliie NPOGHOH 4YacTH, 3alHCHIBaA-
I0TCSl MPUBBIYHBIM 00pa30oM Kak IOCHe0BaTebHOCTD UHDD co
3HAaKOM -+ HJIH — (3HAK + MOXKHO ONyCTHTH), Hanpumep, 10,
12, —136. B unciax, umeomux ApoGHYIO YacTb, AJIsl OTIeJe-
Hif LeJ0H YacTH OT ZpOOHOH HCIONb3YeTCs ToUKa BMECTO 3as-
to#t, Hanpumep, 1.2, —0.6, unu —.6 (0 menblXx MOXKHO omyc-
titb). Takas ¢opma 3amicH umcesn HasbBIBaeTCst OCHOBHOH.

Honyckaercsi Takke 3anmuch uucesq B Gopme C MOPAAKOM.
Hanpumep, uncno 0,00012, unn skBuBanentHoe emy 1,2.107%,
Ha f3blKe GeHCHK MokeT OwITh 3anucaHo Kak 1.2E—4, rne
E—4 ucnonbayerca smecto 10-4, Yucno 100000, unu sxBuBa-
aentHoe emy 108, Moxer GwiTh 3amucano kak 1E5. Byksa E
U caefyloliee 32 Hell Tiesioe YHCIO HasbIBalOTCs mopsaakoM. Lle-
JIoe YHCJIO B 3aMHCH HOPSIKA MOXKET COEpKaTh He Gosiee ABYX
witgp. INopaaky o6s3aTenbHO JOMKHO NPEAIIECTBOBATH YHCIIO,
3aMHCaHHOE B OCHOBHOH ¢opMe. Cpasrure: 105, Ho 1ES.

JlnanasoH gHces, ¢ KOTOPLIMH MOXKHO OnepHpoBaTh B Gef-
cike, cocrasnser or 1072 go 10%, konuvecTBO 3HAYAIHX LHPP
YHcaa He JOJIKHO NpPEBHINATh IMECTH, JHIIHHe LHGPH GYAYT
ot6powensl. Tak, HanpuMep, eciH BBOAMTCA unciao 61232736,
TO OHO OyzeT npexcraBieHo B OBM Toabko nmepBLIMH II€CThIO
uudpamu, T. e. Kak, Hanpumep, 6.12327 -107. Ilpu BBoJe yHcHa
1000001 mocnemusaa 1 6ymer or6poiieHa M uucio Oyaer xpa-
EUTBCS B naMaATH Kak uucao 108, [Tpu BBoze uncaa 0.00001648
OHO Oyner XxpaHuTbcsl kak 1.648-107% npd BBome uucia
0.0000001648974 oHo 6y zeT XxpaHuTbCA KaK uncio 1.64897 .10-¢
HT. .

IMox umcno, 3anucaHHOe B OfHOH H3 NPHBEJEHHBIX BbIIE
¢opm (T. €. B OCHOBHOH ¢dopMe UJH B (opMe C MOPSAKOM), BhI-
JensieTca Auyelika NaMATH JHHOH B 4 GaliTa, X YHCJIO XpaHUTCH
B Hell B Tak HaspIBaeMoll opMe ¢ nyaBaromett 3anaToi. Ato —
BEHIeCTBEHHbIE YHCIIA.

B s3bike GeficHK cYLIECTBYET ellle ojfHa ¢opMa 3amUCH UH-
cel, KOTZa K WHCIY TpHNHchIBaercsi 3Hak %. Takas dopma
3aIHCH HCIOJb3YeTCsT TOJAbKO ANs HeNbIX uHcena (4HceN, He
uvelomux Apo6Hofi uactu). Hampmvep, 1%,— 34% u 1. m.
Ilensie yucsa MOTYT NPWHWMAaTh 3HAYEHHs B JHanasoHe OT
—32768 no 32767. Tlom menoe uucaO, 3amHcaHHOe B TaKoH
djopMe, BBIZeNsieTCS siuefiKa maMsaTd JyuHON 2 GailiTa, W 4Hcna
B Heh mpeicTaBJAAIOTCH B TaK HasblBaeMoH (opme ¢ (pHKCHPO-
paHHOH 3ansTofi. [Togpofuee o popmax npeAcTaBAeHHS YHCEN
B namsaTH OBM cwm., Hanpumep, [8]. Llentle uncia B Gefichke
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HCNONB3YIOTCH B OCHOBHOM M3  ccofpaxeHHii SKOHOMHH mna-
MATH.

3.2. liepemennbie. [l o603HayeHHA BELIECTBEHHBIX mepe-
MEHHBIX, T. €. NepeMeHHBIX, 3HaYeHUAMH KOTOPHIX SBJSIOTCS
BellleCTBEHHbIe YHCHa, B GeliCHKe HCIONb3YIOTCS HMeHa, coc-
TosiHe JIN6o U3 OfHOH GYKBHI, JH60 H3 GYKBH H LHOpPH. Ha-
npumep, A, A2, C. B kauecTBe 6yKB HCNONB3YIOTCS IPONHCHBIE
6yKBHl JlaTHHCKOTO andaputa. I HeNOuuC/IeHHBX NepeMeH-
HbIX, 3HAUEHHAMH KOTODHIX SIBJSIOTCS Lesble YHCJIA, K HMEHH
noGasasercs 3Hak % . Hanpumep, A%, A2%, C%.

LlenouncieHHble M BellleCTBEHHblEe IlepeMeHHble JOJ/DKHH!
NpUHUMATbh 3HaueHHs B IpelenaX OTpaHWYeHHH, YKa3aHHBIX
B 3.1. Brixoj 3a npezesbl 3THX JHaNa30HOB BhI3bIBaeT COOOILe-
HHe 06 owHbKe.

3.3. Cranpaprubie dynkuun. I[Ipn paGore Ha IBM nmeercs
BO3MOXKHOCTb HCIOJB30BaTh YXKe TOTOBHE (CTaHIApTHBIE) MPO-
rpaMMBl, KOTOpHIe XpaHATCA B naMaTH DBM, nis BHIUHCIEHHS
yacro ynorpebasemblX ¢ynkuuit. B ta6nuue 3.1 npupomsitcs
CTaHJapTHble (PYHKLHH, KOTOphle MOXKHO YynorpebasaTb B Geid-
CHKe. ApryMeHT CTaHAapTHOH (QYHKIHH 3aK/Ioyaercss B KPyT-
Jible CKOOKH. B kauecTBe aprymeHTa MOXKHO YNoTpeGJsiTh JIO-
Goe apudmeTHUecKoe BhIpaxeHHe (cM. 1. 3.4).

Ta6auuna 3.1. CrangaprHbie QyHKLUHH

3anach Ha ‘Ma'reua'muecxoe 3anuce Ha MareMaTHUYeCKOe

Geficuke onpeaesieHne Gelticuke onpeaesieHne
SIN (X) sin x EXP (X) ex
COS (X) cos x ABS (X) | 21
ATN (X) arctg x 1, x>0
LOG (X) In x SGN (X) { 0, x=0
LOG10 (X) Ig x —1, x<0
INT (X) [¥]1— nau6oapmee | SQR (X) Vi

neqoe, He npesoc- | RND (X) | HaTuuk cayuyaiHHx
XOIsiee X yuced
Pl 4HCIO T

3aMeuaHHe. Apryment ¢oyHkunr RND moxno onyc-
THTb. APTyMeHT TPHTOHOMETpHuUeckod (YHKIHH 3ajaercs B
panuaHax. [as nepeBoja 3HaueHHs, 3aJlaHHOTO B Tpajycax,
B pajHaHBl MOXKHO HCIIOJb30BaTh (OpMYJy

3Ha4. 6 pad.=3Hau. 8 epad -n/180.
Jlns apKTaHreHca 3HaueHHe YIJia HaXOIMTCA B HHTepBaje
(—m /25 /2).
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Jasa nonydeHHss APYrHX oOGPAaTHBIX TPHTOHOMETPHYECKIX
$YHKLHA MOXHO HCIOJb30BAaTh (HOPMYJIbI

arcsin (x) = arctg (x/)/ 1— x2),
arccos (x) = arctg (Vl — x¥/x),
arcctg (x) = arctg (1/x).

3.4. Apudmerdueckue BbipaxeHdus. ApupMeTHUIecKie BhI-
paxeHHs] COOTBETCTBYIOT OOLIENPUHATHIM aire6paHyeckUM BbI-
paxenusaM. B apudmernueckoe BEIpaxKeHHe MOTYT BXOAHTE
YyucJa, NepeMeHHble, (QYHKIMH (CTAaHZApTHBIC HJH onpejesse-
Mble B iporpamme (cM. 1. 10), coeiiHeHHbIE 3HaKaMH ap H)MeETH-
UeCKHX onepanuii. Uncao MM nepeMeHHas Takke sBJAeTCs
apupMeTHUeCKHM BblpaxkeHHeM. s 0603HAuUeHHs1 apU(MeTH-
UeCKHUX onepanuii HCMoJab3yIOTCH 3HaKH -+, —, % (YMHOXe-
HHe), / (feneHHe), A (Bo3BelEHHE B CTEMNeEHb).

[Ipumeps apudMeTHUYEeCKHX BHpaxXe-
U HH.

O6niyHasi 3anMHCh 3anuch Ha Geltcuke
4 4
a A
a-t+4 A+4
2a 2% A
ab AsB/C

c

Ecnn B apudMerHuecKOM BBIpaXKEHHH HMeercs HeCKOJIbKO
pa3IMUHBIX apU(MeTHYeCKHX onepauuii, TO MOPANOK HX BHI-
{IOJIHEHHS 3a/laeTcsl NPaBHJIaMH NPHOPHTETA.

[IpaBusa nmpHopuTeTa apHpMeTHUYeCKHX onepauuii B Geli-
CHKe cleflyiolHye:

1. A (Bo3BefeHHE B CTeneHb).

2. %, / (YMHOXeHHe, JelleHHe).

3. 4+, — (cnoxkeHHe, BHIUHTAHHE).

B apudmeruyeckoM BBIpaK€HHH MOTYT YNOTPeGIsAThCS
KpyrJble CKOGKH. Ecii HMetoTcst CKOGKH, TO ONepalui B CKOG-
KaX BBIMOJHSIOTCS B MEPBYIO OYEPEenb.

Ecin B BhIpaXKeHHH HECKOJIBKO ONepalMiA MOAPSA HMEoT
OJMHAKOBBI NPHOPHTET, TO OHH BBHIIOJHSIOTCA IO MOPAAKY
cneBa HanpaBo. Hampumep,

X/Y«Z  coorBerctBYeT (¥/Y)2,
X"Y"Z  coorBerctByer (x¥)?,
X/(Y «Z) coorBercTByeT X/(y2).
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3ameuanue B apudmernueckor BBIpaNKSHHU MOIYT
yIoTpeOsATECsl BeJTHYHHBL PA3HBIX THIOB — LEJOr0 M BellecT-
BEHHOT0. BhinosHeHue apHdMerdueckuX ornepamHii Hajy Beju-
YHHaMH OJHOTO THIA JaeT PesyJbTAT TOro Xe TIIa, coYeTaHHe
HeJIOH BeNTHUKMHB! H BeLleCTBEHHOH JaeT BellleCTBeHHE pe3yJib-
TarT.

4, OcHoBHbIE oOmepaTophHl GekcHKa

4.1. Onepatop mnpucBampaHusu. OmnepaTop HPHCBaWBAHHUHA
CHYIKHT JJIsl NPUCBAaWBaHHWA MEpeMEeHHOH 3HaueHHs apHPMeTH-
YECKOTO BbIpa)KeHUsI H HMeEeT BUJ

LET v=ap. sup.

(LET moxHO onycTuTb), rlle v — TiepeMeHHasi, KOTOpOR MpH-
CBaHBaeTcsl 3HaueHHe,

ITpyu BBINOMHEHHH OnepaTopa NpPHCBAHBAHHS BBIYHC/ISIETCS
BbIpa)KeHHe B NMPaBOH 4YaCTH M NPHCBAHBaeTcs fepeMeHHOIl B
JIEBOH YacTu v.

MMpumep .

L=8
P=P+1

[Ipu ynorpeGrenun oneparopa NpHCBaHBaHHS HeOGXOAMMO
CIEIHTH 38 TeM, 4TOOBl K MOMEHTY €r0 BEIWOJIHEHHS IfepeMeH-
Hble, BXOJIAIHe B BHIpaXKeHHe NpaBol 4acTH, BHJIH onipeAeseHbl
(MMeJIH YHCJIOBble 3HAUEHHS).

4.2. Oneparop Gesycaornoro mepexepa. Obmuii Bux onepa-
TOpa

GO TO N

rae N — HoMep CTPOKH.

SroT onepaTop NeperaeT YNPABICHUE MEPBOMY ONepPaTopy
B CTpPOKe ¢ HOMepoM N.

Oneparop GO TO mucronb3yercs, B WacTHOCTH, [pH Opra-
HU33HHH Da3BeTBIEHHH AN TOTO, YTOOH OOOHTH OnepaTophl
BTOPOH BETBH, €CJIH BBIOJHEHA [epBasi.

4.3. YcaceHbie omepaTchil, Y CJIOBHBIC ONEPaToPhbl CHAYKAT
JJISl H3MeHeHMs INOpsJKa BBHINOJHEHMS OlepaTOpOB B 3aBHCH-
MOCTH OT Kakoro-JH00 yC/I0BUA. YCJIOBHBIE ONEpaToOpbi MOTYT
HCMOJIb30BATbCA JJIfi OPrallM3alluH iUKJIOB M Pa3BeTB/IEHHH.
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OGIWHHA BIA YCIOBHLIX ONEPATOROB
IF yeaosue *) { gg%g} N
IF ycaosue THEN cnepamop

re ycaosue HEMEET BHI

(ap. sop.)r O (ap. sowp.),

(0 — oxna u3 omepauu#l orHomwleHH: <, <= () , > ,
>= (), =,<> ()
N — HoMmep cTpoOKH;

onepamop — mo0Ooli onepartop OeficHKa, B TOM UHCJIE 3TO
MoXKeT ObITb APYIofl YCJAOBHBIH oneparop.

JeficTBlE yCIOBHOTO OMepaTopa 3aKk/II04aeTcsi B CIeLyIOmeM:
€C/IM yCJIOBHE YIOBJIETBOPSETCS, TO B IIEPBOM CJ1y4ae OCYILIecT-
BJIAETCA TepeXoj K CTPOKe ¢ HoMepoM N, BO BTOPOM ciyyae
BHIIOJIHSETCST onepatop, cienyomuit 3a THEN.

Ecnn ycnoBue He ynoBneTBOpsieTcsi, TO B IIeDPBOM CJydae
OCYLIECTBJISIETCH ITepeXOX K OHepaTtopy, clelyloleMy 3a yc-
JOBHBIM. Bo BTOpOM citydae ocymecTBusiercst nepeXol K rep-
BOMY omeparopy cjeiyiouiet CTpOKH, T. e. BCe ONepaTophl B
CTPOKe, CJIeNYIOIHYE 38 YCIOBHEIM OINEPaTopoM, IIPH 3TOM HIHO-
pHpyIoTCs.

p u M e p. CocraBuTb nporpammy TaGyIHPOBaHHS (DYHK-
uHd y=x In x wa orpeske I2; 3} ¢ marom O, 1 (cM. nporpam-
My 3.2).

TMporpamma 3.2

10 X=2

20 Y=XxLOG(X} \ PRINT XY
30 X=X+.1

40 IF X¢=3 60 T0 20
RUNNH

4 1.38429
2.1 $.55807F
2.2 1.73451
2.3 1.94549
2.4 2410112
2.9 2.29073
2.4 2.48433
2.7 2.68178
2.8 2.88293
2.9 3.08766
3 3.29583

*) B yemopnr MOIYT CDaBHHBATBLCA TAKNe H CHMBOJDBHLIC BeJIH-
yuHsl (cM. . 6
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B npuBeneHHOH nporpaMMe YCJIOBHBHIH OnepaTop HCNOJb-
3yercs JJIsl OpraHHsauuH uHkaa. Ecau yciosre X<(3 BRINOJ-
HseTcsl, TO OCYILECTBJIAACTCA BO3BpAT B HAuajo LHKJA K CTPO-
Ke 20 115 BHIYHC/IEHHS M TIeYaTH 3HaueHHs1 (PYHKLHH B ouepe]-
HOH TouKe.

IT1p umep. CocTaBuTh nporpamMmy IJisi BbIYHCICHHS IJIO-
Waa¥ Kpyra WIH IJIOIIaJM KBajJpaTa B 3aBHCHMOCTH OT BBe-
JIeHHOTO TMpH3HaKa (cM. nporpammy 3.3).

Iporpamma 3.3

10 INPUT XsM

20 IF M<O THEN S=Xx*X \ FRINT “NJIOWAAL KBARPATA”;S \ GO TO 40
30 S=PIxX*¥X \ PRINT “NAQWARL KPYT'A":S

40 STOP

IIpuBeneHHass nporpaMma B 3aBHCHMOCTH OT BBEIEHHOIO
3HaueHHss M BHYHC/SEeT IJIOWAXb KBajpara CO CTOpoHo# X
WM njowazb Kpyra ¢ pamguycoM X. Ecan M<<0, to BhInos-
HsloTcs onepatop B crpoke 20, cnenyromuit 3a THEN, u na-
Jiee ClelyiollHe omepatophl B 3To#l crpoke. Ecam M>=0, To
onepatop, caepytomuit 3a THEN, He BeImosmHsercsi, a ocy-
HlecTBJsieTesl Nepexo K cTpoke ¢ Homepom 30.

4.4. Onepatopbl itukaa. L[UKJ siBAsieTcsl THNHYHOH CTPYK-
TYpo#l anropHTMOB, peanusyembix Ha DBM. Ilns opraHusa-
IIMH LHKJIOB B aJITOPHTMHYECKHX f3bIKaX NPeLyCMOTPEHHI che-
IMaJbHble onepaTtophl. B Gefictike sTo napa oneparopos FOR —
NEXT. O6muit B oneparopoB

FOR v=A, TO A, STEP A,
NEXT v

rie v — n0basi HEMHIEKCHPOBaHHasl *) nmepeMeHHasi — ynpas-
Jsollas nepeMeHHas uMkaa; A;, A,, Ay — HauaabHOEe M Ko-
HEYHOe 3HAyeHHs] H I1ar M3MEHEHHs YNpaBJsollel NepeMeH-
HOH IHKJa — JoGele apHdMerHueckHe  BhIpaxeHHA. Ecau
A;=1, 1o xoHcTpyKkuMio STEP A; moxHo onycruts. Oneparo
pHl, pacmosioxeHHble Mexay onepatopamd FOR u NEXT,
06pa3yioT TeJo LHKJIa H BHIIOJHSIOTC MHOTOKDPATHO.
Buinonnenne nukaa, o6pasoBaHHoro oneparopamu FOR —
NEXT, sakmouaercss B clelyIOleM: NepeMeHHOH ¥ NpHCBau-
BaeTcsl HauajlbHOE 3HaueHHe A;, ¥ oHa CpaBHHMBaeTcsi C KOHeu-
HbIM 3HaueHHeM A,. Eciiu npu mosioxkHTe bHOM miare A, yaoB-
JetBopsiercsi yeaoBHe A;<CA, WIM NpH OTpHUATENbHOM IMiare

*) HeunjekcHpoBaHHAsi, WJIH NpoOCTas, NepeMeHHass — 3TO Iepe-
MeHHas, HMeloljasi OJHO 3HaueHHe, B OTJIHYHE OT MaCCHBOB, 3JIeMEeHTbHl
KOTOPbIX HASHBAIOTCH HHIEKCHPOBAHHBIMH IePeMeHHHMH (CM. M. 7).
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A; ynosnerBopsiercst ycnoBHe A;Z>A,, TO BHINOJHSIOTCA OMe-
paTopHl, pacnoyoxeHHble Mexay onepatopamid FOR u NEXT,
n no oneparopy NEXT ocymecrBasiercsi BosBpaT K Hauany
LHKJAa, 3HaueHue ¥ U3MeHsleTcsl Ha mar A,, T. e, v=v+A,, Hu
CHOBa NpoBepsieTCsi yCJaoBHe. Ecnu ycioBue yaosieTBopsier-
Cs1, TO TeJIO IIMKJIA BHINOJIHSCTCA MOBTOPHO. B mpoTUBHOM ca1y-
yae NPOHUCXOAMT BHIXOJ H3 LHMK/JAa H MEPEXo] K omeparopy,
caeayomemy 3a NEXT. Tak kak nepsasi nmpoBepka yc/IOBHs
BBHIXOZA M3 IIHKJAa OCYILECTBJSETCS A0 MEepPBOTO BHIMOJHEHHs
TeJa IMK/Ia, TO BO3MOXHA CHTyalHs, Korja TeJo LUKJIa He
6y/leT BBLIIOJHEHO HH pasy.
Tak, nporpamma

10 FOR J=4 TO 20 STEP 2
20 PRINT Jyd¥d

30 NEXT J

40 STOP

9KBHBAJIEHTHA CJIeAYyIOLeH:

10 J=4

20 IF J>20 GO TO 40

30 FRINT .Jy.%J

40 J=J42

50 G0 TO 20

40 STOF

4.5, Omnepatop-kommentapuii. [iasa oOierueHuss Bocnpus-
THS 4 GOJbLIEH HAIVISAHOCTH MPOrpaMMbl B Hee Iiejiecoo0pasHo
BKJIIOYATh KOMMEHTAPHH, KOTOpbiE MOSICHAIOT PaboTy OTAeNb-
HBIX YyacTell MPOrpaMMBbI, XapaKTepH3YIOT HCIOJAb3yeMble mepe-
MEHHBIE U T. J.

Jnsa sanucH KoMMeHTapueB Hcnosb3yercs oneparop RE-
MARK (unu cokpamenso REM). B stoMm oneparope 3a cay-
eGHeM cyioBoM REM Moryr GbiTh 3amucaHbl JoGbIe CHMBOJIBI
Geficuka. Bee, uro sanucano 3a cjiosom REM 1o KoHna crpoky,
BOCNIpHHHMAaeTCsl KaK KOMMEHTAapHil H TMPH, BRITOJHEHHH Mpo-
rpaMMbl HrHOpHpYyercsi. B KauecTBe nmpuMepa HONOJHHM KOM-
MeHTapHsMH NPHBEIEHHYIO BhILe Mporpammy 3.2.

INporpamma 3.4

10 REW TPOTPAMMA TABY MPOBAHUA OYHKUMK Y=X#LOG (X)
20 X=2

30 REM HAYARD UMKAA N0 X

40 Y=X¥LOG(X) \ FRINT X»Y

50 X=Xt.1

60 IF X{=3 GO TO 40 \ REH KOHEW UWKNA

Bkimouenue oneparopoB REM B nporpamMmy HHKak He BiusieT
Ha ee BBHINOJIHEHUE, TAaK 4TO nporpamMa 3.4 OyZeT BBINOJHSTH-
csl TOUHO TaK Xe, Kak nporpamma 3.2.

73



4.6. Opeparcpm STOP n END. Oneparop STOP npekpa-
LIAeT BLINCTHEHHE NPCTrPaMibl. [[pH 3TOM Ha 3KpaHe MOosB/Is-
eTCsl coobileHne

STOP AT LINE N

rie N — Homep CTPOKH, coiepxauieit oneparop STOP.

Ocranos mnporpaMMbl NO3BOJISIET paclevyaTaTh 3HAUEHHs
nepeMeHHbIX, U3MEHHTb HX 3HA4Y€HHA (B pexkHMe HermocpeicT-
BEHHOTO HCNOJHeHHs; cM. 0. 12.5), 1. e. onepatop STOP ss-
Jisiercss YAOOGHBIM CPEACTBOM LS OTJIAAKH NPOTrPaMMBI.

BhinosHeHHe TPOTPamMMbl MOXKET GbITh NMPOJOIKEHO KOMaH-
ot GO TO N, Kotopasi BEI3BIBaeT NPORO/KeHHe padoThl Npo-
rpamMMbl cO CTPOKH ¢ HomepoM N.

JlonyckaeTrcsi HCNONb30BaHHE B INIPOTPaMMe HeCKONbKHX
oneparopoB STOP. HWcnosabsoBanue onepatopa STOP He
siBnsiercst oGsi3aTenbHbIM B Geficuke. Ecau onepatrop STOP
OTCYTCTBYET, TO BBINOJNHEHHE NPOrpaMMbl MPONOIKAETCs 10 ee
€CTeCTBEHHOTO 3aBeplleHHs], T. €. 10 BHIIOJHEHHS OllepaTOpOB,
PacMoJIOKEHHBIX B CTPOKE C HAHGOMBIIHM HOMEPOM.

Oneparop END ykaseiBaeT Ha (H3WuecKHH KOHel[ IIpo-
rpammbl. Ecau B nmporpamMmy Bkiouaercst onepatop END, To
OH JIOJDKEH pacnosiaratbCst B CTPOKE C CaMbIM GOJBIIHM HOMe-
poMm.

[Ipy BBINOJHEHHH onegaropa END sakpriBaloTcst BCe OT-
KpbITRe Galiibl (cM. 1. 13.2) u ocTaHaBJIMBaeTCs BHIIONHEHHUE
nporpaMMbl. HHKakoro cooflieHHsi Ha 3KpaH NPH 3TOM He
BBIBOJHUTCA .

5. Onepatopbl BBOJA/BHIBOJA

OnepaTopbl BBOAA CHYKaT 415 3a4aHHA HCXOAHBIX NAHHBIX
NpH BHIMOJHEHHH mporpammel. OnepaTopsl BbIBOJAA NO3BOJISIOT
NOJIYUHTb Pe3YJIbTaThl BHIIOJHEHHS] NPOTPaMMBI.

BBoa B GelichKe OCYLIECTBJISIETCS OJHHM H3 JBYX CHOCOGOB:
ucnonnzoBanueM oneparopa INPUT unu napwl omeparopos
READ, DATA.

5.1. Onepatoppt READ, DATA. 311 onepaTophl B Ipo-
rpaMMe BCerjia MpHCYTCTBYIOT OXHOBPEMEHHO.

Oneparop READ umeer Buz

READ v; [ , v, ...]

rje vy, Uy, ...— BBOJAMMHE NlepeMeHHble (KBaJpaTHble CKOO-
KH 0003HAYal0T HeoOsi3are/IbHble MapaMerphl).
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Oneparop DATA miecer Biug
DATA o, [ , @, ...]

TIe ai, Qg, . . . — KOHCTAHTHI.

Oneparop DATA coaep:kuT aHHBIC, KOTOpbie PH BHINO.I-
Henuu oneparopoB READ 6yayr emoantbcs B mepeMeHHbe,
nepeyrceHHble B cnucKe BBoja omepatopoB READ. [lanuwbie,
nojulexaliiie BBOAY, MOTYT pacrosiaraThcsl B OLHOM oflepatope
DATA unu B HeckoabKHX oneparopax DATA, no B ToM mo-
pALKe, B KOTODOM 3TH JaHHBIE NOJ/DKHBI HCIIOJIb30BATbCsl Ofle-
paropoM (u1H oneparopamu) READ. Oneparopet DATA moryT
pacnoJsaraTbcs B Jio60M MecTe nporpaMmul. B cTpoke, conepxa-
ueit oneparop DATA, He nonyckaercsi HCIOIb30BaHUE APYTHX
OIepaTopoB.

[lepen BBINONHEHIEM NPOrPaMMbl Bee JaHHBIE, COEpKallHe-
csa B oneparopax DATA, nomemaiotcs B criellHaabHyio 06/1acTh
namatu (o6nacte DATA). !Topsaok pacnosio:eHHs JaHHBIX
B o6s1acTH DATA cooTBeTCTBYeT NOPSIAKY C/eJ0BaHUs Pas3/any-
Heix oneparopoB DATA B nporpamme, a f/isi Kax/J0r0 onepa-
topa DATA — nopaaky AaHHbIX B 3ToM onepatope. Hanpn-
Mep, NPU HANHYMHM B OJHOH nporpamme CJeAYIOIIUX ofieparo-
poB:

10 DATA 10.4
40 DATA Q.1y15+1.,3
120 DATA 5.4

JanHble B o6mactH DATA GyayT pacriosioxkeHbl B Takol nocJie-
JosarenbHoctH: 10.6, 0.1, 15, 1.2, 5.1.

[1pu BuinonHennu oneparopoB READ naunste H3 oGnacts
DATA 1o ouepeiH mnepechlIalOTCs B HepeMeHHbIe, Nepeuncsien-
Hble B CiMCcKe BBoAa oneparopoB READ. Hampuwmep, ecan 8
nporpamMme, cojep:kaiiefl nNPHBEJEHHbIE BbIE ONEPAaTOPhI
DATA, uMeloTcsl TaKxe oneparopbl

20 READ AsEsQ
90 REAL I

TO NoCJe UX BrimoJsiHeHnaA nepemenusle A, B, C, D 6yayr nmers
3HaueHHd

A=10.6, B=0.1, C=15, D=1.2.
Ecnu pgaunbix He XpaTaer, TO BBIBOJIUTCA COO0HMieHHE GH
owmubKe.

8.2, Onepatcp RESTORE. [lanunie u3 obaacta DATA
MOM{HO CUHTBHIBaTb MOBTOPHO, Hcnovib3ys oneptop RESTORE.
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Qdwui Bux oneparopa
RESTORE [ap. sup.l

3HaueHHe LeJIOH yacTH apH(MeTHuecKOrO BbIpaXKeHHs Oll-
pelensieT HOMep JaHHOTO, C KOTOPOTC HAuyHETC HOBTOPHOE
cuutbiBanue. Ecan apudmernyeckoe BbIpaxenue OTCYTCTBYET,
OCYILEeCTBJIsSIETCS] BO3BPaT K Haualy cnucka. Hanpumep, nocie
BLIIIOJIHEHHMS TPYMNBI ONEepaTopoB

10 READ ArEsCsT
20 DATA 10.650.191541.2
30 RESTORE N\ REAT EyF

6yner A=10.6, B=0.1, C=15, D=1.2, E=10.6, F=0.1.

5.3. Oneparop INPUT. [lpu Hcnosb30BaHHH oneparopa
INPUT nanHble BBOAATCS C KJaBHATypHl JMCIJIes BO BpeMs
BLINOJIHCHHS nporpammbel. OOIHKA BHJ oneparopa

INPUT o, [ , 0, ...]

rjie Uy, Uy, . . . — NEpeMeHHble.

[Ipu BeIMosHenun storo onepatopa OBM nenaer naysy,
Ha 3KpaHe BBICBeuHBaercs «?» ¥ OBM XxieT BBoJa JaHHHIX.
Ha xsaBuarype aucnies Heo6XoAHMO HaGpaTb 4Mcaa, mopje-
Xalllie BBOLY, B NOpsIKe, 3aJaBaeMOM CHHCKOM BBona.Eciu
yucesl HeCKOJIbKO, TO OHH OTJEJAI0TCA APYT OT APYra 3ansfThIMH.
Ilociie atoro nakaruem kmaasumy BK ati uucia BBomsATcs B
fiuefiKH TNaMATH, BbIJEJTEHHble I HepeMeHHBIX, YKA3aHHBIX
B cnucke. Ecii JaHHble HEe YMeCTHJIHCh B ONHOUN CTPOKE HJIu
HX HeJOCTaTOYHO, TO Ha 3KpaHe ONSATh MNOSIBJASETcS «P» H
cHcTeMa XKJeT BBOAA OcTajbHBEIX uHces. [Toce BBona 3HaueHHIt
BCeX MepeMeHHBIX, INepeyHCeHHbIX B CIIMCKe, BBHINOJHEHHE
NPOTPaMMbl MPOJOJIIKACTCS.

[Ipumenp.

10 INFUT AsEeCold

RUNNH

? 10,650,115

? 1.2

HcnonbzoBanue oneparopoB READ, DATA nenecoo6pasuo
BO BpeMsl OTVIalKH NPOrPaMMbl, KOT/la IPOrpaMMa MHOTOKPaTHO
BHIOJIHSICTCS C OAHHMH H TeMH e JaHHBIMH, BBOJUMBIMH B
3TOM CJ1ydyae OAMH pa3 NpH BBoAe nporpammbl. Korjaa xe oria-
JKeHHasi NPOrpaMMa MHOTOKDATHO BBINMOJIHSIETCS C Pas/iUYHBI-
MH HabopaMH JaHHBIX, LleJecoo6pasHO HCIIONB30BaTh Olepa-
top INPUT. UcnonwsoBauue onepatopos READ, DATA s
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370oM ciy4ae TpeGoBajio Obl Nepej KakAblM BBIIOJHEHHEM NPO-
rpamM:bl ¢ HOBBIMH JIaHHBIMM 3aMenbl onepatopoB DATA, 1. e.
H3MEeHEeHHs! TeKCTa NPOTPaMME.

5.4. Cnepatop PRINT. HMcnosnb3yercs Ans BbIBOAA Ha 3K-
pau aucriest (MM Ha npuHTEp (cM. m. 13.1)) pesynbraTtoB BhI-
uncsenuii. OGWMi BliJ oneparopa

PRINT cnucok

CnHCOK BEIBOJIa MOXET COJiepKaTb HMeHa NepeMeHHBIX, YHC-
Ja, apudMeTHuecKye BBIpaXKEHHs M TeKCThl. Ec/HM crnucok or-
cyTcTBYeT, TO npH EBbinonneHun oneparopa PRINT mnpocro
OCYILeCTBJsIeTCsl NePeBO, CTPOKH. TeKCThl HCNOMIb3YIOTCS AJS
neyaTH BCEBO3MOXHBIX 3arojJIOBKOB M mosicHeHHH. Tekcr 3ak-
JIoYaeTcsl B KaBblYKH WJIHM B anocTpodbl H MOXET conepxKaTh
JoGble cUMBOJBI Geficlika. Ecu B crniMcke BbIBofia copepxarcs
apH(MeTHUYeCKHe EBIP&XKEHHs, TO OHHM CHayana BBIYHC/IAIOTCS,
a 3aTeM BBIBOJSATCSA EBIYHC/IEHHBbIE 3HAUEHHS .

Jast ynoGeTBa BocpHsATHSA BBIBOAMMBIX Pe3yJIbTaTOB 3KpaH
YCJIOBHO pasfielieH Ha 5 30H, Mo 14 mosuuuil Kaxjasi, 1 BbIBOA
KaX/0T0 CJIeYIOIIero JaHHOTO OCYIIECTBJseTcs B CeAYIOLLYIo
3oHy. Takas ¢opma BrBoJa oGeclieuHBaeTcst HCIO/b30BaHHEM
«,» (3amATOl) B KauecTBe pasfie/IuTeNsl B CIIHCKe BHIBOJA.

Hanpumep, npu BHINONHEHHH ollepaTopa

50 PRINT “AFTYHEHT» Xy “OYHKUMA“ y X2

npu X=2 Gyjer BHIBEAECHO
APTYMEHT 2 OYHKUMSA 4

[NTosiBnenye 3ansAToH Bcerga MPHBOAHMT K MEPEXONY K Clenyro-
et 3oHe. [losToMy ynorpebJieHne ABYX 3ansTHIX MOAPSA HJIH
3ansToil B HauaJle CIIHCKA MPHUBOAMT K NPONYCKY OLHOH 30HEL.
Hanpumep, npyu BBHIIOJHEHHH ollepaTopa

50 PRINT s "AFTYMEHT”»X

BBIBOJ HauHHaeTcsl ¢ 15-f nmosuuuw, T. e. npu X=2 Gyzer Ha-
NeyaTaHo

APTYMEHT | 2

Taxko#i cnoco6 BeIBOA C HCNIOJIb30BaHHEM B KauecTBe pasie-
JIUTEJISl 3aNsATOH HashiBaeTcsi BBIBOJOM B 30HHOM dopmame.
[Tocne mocsiefHero 3/JeMeHTa CIHCKA TaKXKe MOXeT YIoT-
pe6aATbCs 3ansaTasi. B 3ToM ciyyae npH BBITOJHEHHH CIERYIO-
mero onepatropa PRINT BeiBon 3/eMeHTOB €ro crucka Oyner
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OCYIIECTRARTbCA B cJenymoillell 3one (6es mepeBoga CTPOKH).
Hanpinep, npy BhNOJIHEHAA ONepaTOPOB

50 FRINT Arky
20 FRINT F

npu A=10.1, B=6.8, P=190 6yner BeIBelleHO B OIHY CTPOKY
10.1 6.8 190

OrcyTcTBHE 3ansToH nocje MOC/AeHEero 3JeMeHTa B CIHCKe
NPHBOAUT K TePEBOAY CTPOKH, Tak YTO CJELYIOUIHA omepaTop
PRINT HauHHaeT BBIBOA ¢ HOBOA cTpoKH. Hampumep, npu
ELIIIONTHEHHH OIepaTopoB

50 FRINT AsR
$0 FRINT f

npu Tex xe 3Hauenusx A, B, P 6yzner BbiBeneHo

10.1 6.8
190

Ecnu B KauecTe paszienuTesisi UCNOJMb3YeTCs «;», TO BHIBOA
OCYILeCTBJsIeTCS B TaK Ha3bBAeMOM NAOMHOM opmame, T. €.
KaxJoe CJefyiolllee NaHHOE BBIBOIHTCA MOC/E MPEAbIAYIIEro
yepe3 npobesn. Hanpumep, onepatop

50 FRINT ArB3F

NPUBOMHT K CJIENYIOIeH NeyaTu:
10.1 6.8 190

Taxkoll crioco6 BbIBOJA PEKOMEHAYeTCH 1Jis1 GoJiee KOMIAKT-
HOTO BHIBOJA, KOTJa BHIBOAHMTCA MHOTO AAHHbBIX, COJEpMKAlIHX
HeGOJIbIIOE YUCIO 3HAYAMX LHp.

3aMmeuaunusa. l.lnsa yro6erBa paboThl ¢ IPOrpaMMoR
nepen KaxiapM onepatopoM INPUT pekomennyercs pacnosa-
ratb ormepatop PRINT, KoTopslii BLIBOAHJ OBl Ha 9KPaH TEKCT,
HJAeHTHQHUIHPYIOWHMA BHIIONHsAEMBbIH Omeparop.

[Tpumenp.

10 FRINT “BBECTH AsR.C”

20 INFUT ArReC

RUNNH

BEECTW Ask.C
2 10.1r6.8017¢
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Ecnn nociie Texcra B onepartope PRINT pacnenc:kuteb T64-
Ky C 3al4TOH, TO 3HaK Bonpoca (?) npH BhINOJHEHUI OflepaTo-
pa INPUT 6yzer BbIBOAHTBCS B Ty e CTPOKY, UTO H TEKCT.
ITpumenp.

10 FRINT “EEECTH Arly 078
20 INFUT ArksC

RUNNH
BEECTH ArLsC? 10415448170

2. Ecan pauHbIX HaGpaHo GoJblue, 4eM TpeGyeTcsl, TO Bbl-
Jaercsi TNpeAynpexjaioliee cooblieHHe. BhimonHeHue mpo-
TpaMMBl TIPONOJIKAETCH .

3. Pesysbrarbl BLIUHCTEHR!H BBIBOAATCH KaK JeCATHYHLIO
yhcaa (B OCHOBHOH (iopMe), eCIH OHH HaXOAATCA B JHAIazoHe
or 0.01 o 999999. B nporvBHOM ciyuae yHC/a BBIBOASITCS B
dopme ¢ mopsiikoMm. IIpu sTom B craHAapTHOH ¢opMme BRIBOjIa
YHCJIO TEepes NOPAAKOM COLepPKHT 00A3aTeNbHO OLHH paspsij
(HeHyJIeBOH) mepeX TOYKOH M MATb LHDP B KauecTBe APOGHOMN
yactd. [lox 3Hak uucaa (xpome uucna 0) mpexycMaTpuBaercst
OAHA MO3HLHs, 3HaK -+ He BbIBoAMTCA. Hampumep, npu BhI-
HOJIHEHHH OIepaTopoB

10 A=0.01 N B=,900006-03 § =1,
20 PRINT Arkrld C=1.00000E+04

Ha 3KpaH 6YJeT BHIBEACHO
.01 9.90000 E—03 1.00000 E 06

5.5. Onepatop PRINT USING. [JaeT Bo3MOXKHOCTH 3a-
JaThb TOYHBIH 00pa3 BBIBOAA OTIENBHBIX 3/J€MEHTOB CIHCKa.
Oneparop PRINT USING nmeer Buz

PRINT USING “¢popmam”, crucox

rae ¢opmam 3anaer o6pas pacneyarkH.

[pu BBIBOJE YHC/IOBBIX 3HAUEHHI MPeIyCMaTpPHBAeTCs Cli-
BOJI #£ 1J1 KON BBHIBOAUMOH LM(PHI, a TaKXkKe 3HaKa 4HCia.
Ecan mpexnosaraercss BBIBOL € MOPSAAKOM, TO AJis Iopsika
NpefyCcMaTpHBAlOTC CHMBOBL AAAA. Bce ocTanbHblE CHM-
BOJIBI, BKJIOYas mpoGesel, 0603Ha4YaoT caMH cefs H BBIBOAATCA
6e3 uaMeHenuii. [lng BBIBoJA 4HC/IA, COAep:KaLTero APOGHYIO
4acTb, B (opMmare 3ajaeTcsl CTOJbKO CHMBOJNOB 7%, CKOMEKO
Beero HuGp Tpebyercs BHIBECTH, M TOUKA IS OTAENEHHS LH{P
uesqod yacTH or ApodHoH. To ecThb Hucno/b3oBaHie dopMata
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TO3BOJISIET OTCEUb NPH MeYaTH HeHYXHble WHOpPLL. Pesynbrar
IIPU 3TOM OKPYFJISIETCH .
[Ipumenpn.

10 PRINT USING "§.8% $4.4"55,609,-1.1
RUNHH

B.63 ~1.1

10 FRINT USING "X=$.% F=$48475.151,366.3
RUNNH

X=0.2 Fx 386

Ecnu B dopmare 3afaH TONbLKO OXHH 06pas, TO OH MOXKET
HCIIONIb30BaTLCSl MHOTOKPATHO AJS1 KaXJOTO 3/1eMeHTa B CIIHC-
Ke BbIBoJa. [IpH 3TOM BBIBOJ KaXKJIOTO CNERYIOUIETO 3/eMeHTa
OyleT oCyLIlecTBJIATbCA B HOBYIO CTPOKY.

[Ipumenp.

10 PRINT USING “#%.#%“210.1r-4.008

RUNNH

10.10
=4.83

Hcnonbsosanue cmepatopa PRINT USING npu BriBoge
MAacCHBOB (CM. I1.7) NO3BOJISieT BLIBOJHTb MAacCHBHI B yIOGHOH
s BocnpusitHs ¢opme, Y4TO HJVIIOCTPHpYyeT mporpamma 3.5.

Mporpamma 3.5

10 DM F20424)

20 Feu5

30 FOR I=l 70 4

40 FOR J=1 T0 4

50 Ffel \ FR(IyJyef

60 FRINT USTNG 734,85 $HyFR(ID s
70 NEXT J

80 PRINT

90 NEXT I

100 STUF

RUNNH

1,80 2,50  3.850 4,50

550 a.bO 7260 B0
9»:';0 lOnGU 11.5@ imn.l
13,50 14.5G 1550 16,90
ST0F AT LINE 100
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Omneparop PRINT B crpore 80 ocymiecTsisieT TOJbKO BO3-
BP&T KAapeTKH Mepel BHIBOLOM HOBOH CTPOKH.

Taknm oGpasom, omepatop PRINT USING moxer o6ec-
NEUHTH BHBOJ Pe3yJ/IbTAaToB B JIIOGOM xesaemoM dopmare.

5.6. Hcnoabacsanre ¢yuxkuuu TAB B omepatope PRINT.
Oyuruns TAB MoxeT Henonb3eBATBCS KAK OJMH H3 3J1EMEHTOB
B cnucke BeiBofa onepatopa PRINT. Ona BEI3EIBaeT BEIBOJ,
cliedyloIlero 3a Hefi 3/eMeHTa, HauMHas C MO3ULHH, HOMep
KOTOpO# 3aiaH Kak apryment ¢ynkumn TAB. O6muit BuI
(PYHKIHH

TAB (ap. sop.)

Ecnu 3HaueHHe apH(METHUECKOTO BBIPAXKEHUS CONEPKHT
IpOOHYI0 YacTh, TO TPH onpelesieHHH TO3UIMHU nedatH Apch-
Has 4acTh OTGpachiBaeTcsi. APryMeHT JOJ/KeH GbITh 3aK/II0UYeH
B auanasoHe ot 0 xo 71 (mo yHcAy HO3UIMH CTPOKH 3KpaHa).
Ecinu apryment ¢yskunH TAB MeHblue Tekylie#dl NOSHIHH
CTPOKH, TO 3Ta (PyHKLHS UTHOPHPYeTCs, NeyaTbh OCYLIECTBJSA-
ercs B clelylollylo nosuuuio. Hanpumep, npH BBIOTHEHHH
oneparopa

FRINT TAR(20) 355

yhHcao 5 BHIBOAMTCS B 21-10 mosuuuio cTpokH 3kpaHa (20-s
O3HIIUSI OTBOAUTCS MOJA 3HAK YMCJIa; cM. 1. 5.4).
[Tpu BhIMONHEHHH oneparopa

PRINT TAB(S) 53 TAB(1D) 369

B 6-10 MO3HMLHIO BHIBOAMTCA D; HauuHas ¢ 13-# — 89.
IIpu BHINOMTHEHMH omepaTopa

FRINT TAR(20) 3 “#";TAR(ZQ) 30"

8 20-10 nosuiHo BeIBOAHTCA %, B 30-10 — 0.
[lpu BEIMONHEHHH ONEPaTOPOB

=20
FRINT TARCK) 57%”

B 20-10 MO3HIHMIO BLIBOJAUTCH 3.
[Ipu BHIMOJHEHHH ONEPaTOPOB

X=20
PRINT TAB(X) :"%";TAB(X-10)37Q"
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% Beipeflercss B 20-10 nogunuio, 0 — B cleayoOmyIo neciae #.
Bropas ¢pyuxuus TAB uruopupyercst, Tak Kak oHa onpenens-
€T NMO3UIMIO0, MEHBINYIO TeKyllell (IpH meuaTH Helb3s! BEPHYThb-
¢fl [0 CTPOKe Hasap).

Oyukiuio TAB MOXKHO HCIONB30BaTh A5 BHIBOLA pe3yJlb-
TaTOB B HalJIiJHOH ¢opMe B BHIe rpadukoB, TaGIML, THCTO-
rpaMM (cM. paSotry 7 riasbl 4).

6. CuHMBOJNbHbIE MepeMeHHbIE

Jlo cHX MOp MBI HMeJH JeJI0 TOJNBKO C [EPEMEHHBIMH, 3Ha-
YeHHSIMH KOTOPBIX fBJAIOTCS uHcaa. MIX HasbIBalOT wucaobimu
nepemertbiny. B Gelicuke MMeeTCs BO3MOXKHOCTb HCIOMNb30-
BaThb TaKXe IepeMeHHble, 3HAYEHHSIMH KOTOPHIX SBJASIOTCA
CTPOKH CHMBOJIOB — TaK Ha3biBaeMBle CUMBOAbHbIE (HIH CMpo-
KoBble) Nepemertbie.

CHMBo/IbHBIE NepeMeHHble 0GO3HAudIOTCS TaK ke, Kak H
YHCJIOBbIE, T. €. OYKBOH UM OYKBOH M Lu(ppoi c go6aBreHHeM
cumBona [[j (3HaK neHexxHoH enunuubi). Hanpumep, A}
(yutaerca: A cumBonbHoe), Bl T u 1. 1. InuHa cHMBO/MBHOM
nepeMeHHOH (KOJIHYECTBO COCTaBJASIOIIUX €€ CHMBOJIOB) MOXET
usMmeHaTecs ot 0 (mycras ctpoka) f0 255 CUMBOJIOB.

3ananHe 3HaUeHHH CHMBOJBHBIX NEPEMEHHBIX OCYILECTBJIsI-
ercs:

1. TIpn nomomu oneparopos seosa INPUT unu READ,
DATA.

B oneparope DATA crpoka CHMBOJIOB 3akKJiouaercsi B Ka-
Bblukd. [Ipu wHcnosnbpsoBanun onepatopa INPUT suauenue
CHMBOJIbHOH Ie€DPeMeHHOA NDH BBOJE JO/IKHO 3aKJ0YaTbCsl B
KaBLIUKH, €CJIH CPelH COCTABJSIOLHX ee CHMBOJIOB €CTb 3arlsi-
Tasg (,). B ocranbHBIX cyuasiX HCHOMb30BaHHE KABBIYEK He
06s3aTeNbHO.

2. OneparopoM npucBanBanusi. Hanpumep,

AR="HOCKEA®

Crpoka CHMBOJIOB B MNpaBoff 4acTH omeparopa 3anaercs
B KaBBIUKaX.

Sameuande, [lpu 3ajanuu 3HAUEHHH CHMBOJBHEIX
NepeMEeHHbIX NPH IMOMOLIH ONepaTopoB IPHCBAHBAHHA MM
BBOJA CJeAyeT HMeTb B BHIY OIPaHHUEHHe HA KOJHYECTBO
CHMBOJIOB B CTPOKe (B OLHOM onepartope). TexcT, He ymemaw-
IHACH B OZHOH CTPOKE, MOXKHO 33J2BaTh C HCIOJb30BAHHEM
onepauHy couleHeHus (cM. Huxke). Hanpumep, npu peinodiie-
HHH OIepPaTOpPOB
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10 FRINT “ERENMTE TEKCT. A9 OKOHYAHWA®

20 FRINT “"EEONA UCTIOJL2YUTE %%”

30 INFU) As

40 IF Aa="w%" 50 TO 70

5O Te=To+A=

60 GO TO 30

70 FRINT T
KaxJas CTPOKa TeKCTa BBOAUTCSA B nepeMeHHyio A[TY, KoTopas
sateM (cTpoka 50) mpucoequHsieTcs K liepeMeHHOR T J, B KO-
TOpoH (COPMHPYeTCS] HCXOIHBIH TEKCT.

3HaueHHs: CUMBOJIbHBIX BEJIHUYHH, KAK H YHCJOBBIX, MOXHO
BbiBeCTH npH nomoru oneparopoB PRINT u PRINT USING.
B crucke BBIBOZA MOXKeET OHITb YKa3aHO UMsI CHMBOJIbHOH mepe-
MEeHHOH MJHM KOHCTaHTa (CTPOKa CHMBOJIOB), 3aK/IOYEHHas B
KaBbIUKH MM anoctpodsl. Hanpumep, ecnun A{j="MIBAHOB”,
B3="TIETPOB”, To npH BBIIONHEHUH olepaTopa

PRINT Ay, "W B
OyAEeT BHIBEJEHO
HBAHOB ¥ TIETPOB

B oneparope PRINT USING pns BbIBOJ2 CHMBOJIbHBIX
BeJHYMH Hcnoab3ylores 3Haku C, L, R wnu E, koTopeM HoJI-
MeH npejulecTBoBath anoctpod. Mcnonb3oBaHKue OIHOTO HJIH
HECKOJIbBKHUX cJIeflylolnX noapsaj 3HakoB C obecreunBaeT BHI-
BOJ B Cepe/liHy OTBEAEHHOIrO NoJsl, 3HaKOB L — ¢ BhIpaBHHBa-
HMEM 110 JIeBOH rpaHHIle noss, R — no nparofi rpaHule nods,
E — ¢ BbIpaBHHBaHMeM CTPOKH BJIEBO H paclIHpeHHeM MOJS,
ecJH HeoGXOAHMO.

PasMep oTeesenHOro noss onpejessieTcsi KOJHYECTBOM Clie-
Ayomwnx nocne anocrpoda snako C (L, R unu E). Kpome Toro,
HCIIONBb30BAHHE CaMoOro amoctpoda B KauecTBe pasje/uTesNs
00yCJIOBJIMBAET PacUIMpeHte 10JIs elle Ha OfHY [HO3HLHIO.

®opmMar BbiBoga B omneparope PRINT USING wmoxer
ObiThb 3ajJaH TakkKe INPU [IOMOLIM CHMBOJbHOH IepeMeHHOH,
3HayeHHe KOTOPOH JO/MKHO OBITh ONpPENeJEeHO B INpOrpaM-
Me Jio nepsoro BeinosHeHHst onepatopa PRINT USING.

B kauectBe mpuMepa HCIONIb30BaHHS yKa3aHHHIX CPEICTB
PacCMOTPUM CAENYIOLLYI0 HPOrpaMMy:

10 Fe="27CCCC:7EEEE:"LLLL: *RRRR2"
20 REAL A«

30 IF A==" " GO TO 80

40 FRINT USING FuyAsyAHyAsyAs

0 GO TO 20

60 DATA “ABCD"»"ABCUEFG* s "A*

70 DATA “AB"y"

80 STOF



H pe3yabTar €e BhITOJHEHUS

2ABCD :ABCD :ABCD @ ARCD:
sABCDE : ABCDEFG: ABCIE : ARCLE 2
: A A A H -H
s AR ;AB  1AB [:H

[Toacuenna k mnporpamme. QPopmar, Hc-
nonbsyemblii B onepatope PRINT USING, 3anaercs B cTpoxe
10 npu nomomu cuMBoabHOH nepemenHolt F{TJ. Ilpu BeBOZE
N0 3ToMYy (OpMary BBHIBOZHMBIE LIENOYKH CHMBOJOB OYAYT pas-
JleneHsl qBoetouHeM (:). Ilox nepBoe 3HaueHHe GylieT BEHIENEHO
rosie B NSITb NMO3HNUME, H NepBas IeNoYKa CHMBOJIOB OyJeT BH-
BeJileHa B CepelHHy 3TOro nojsi. Eciu KOJHYeCTBO CHMBOJIOB
6onbllle NATH, To MocJelHHe GyayT yrepsHbl. [loxn BTOpoe 3Ha-
ueHHe BBIASJAIOTCS TaKxkKe MSTh MO3HLUHH, HO eC/IH BHIBOLHMAs
nenouka JAJHHHee — rosie OYZeT pacliHpeHo.

Ilon Tperbe M uyeTBepTOE BHIBOJAMMEIE 3HAYEHHS] OTBOAMTCA
TaKXKe MO NATb MO3WLHUH C BbIpaBHHBAHHEM INpPH BBHIBOAE IO
JIeBOH H NpaBoH I'PaHHLAM IOJs COOTBETCTBEHHO.

[Ipu BBIMONMHEHHH nporpammbl B nepemenuyio AL} no ove-
peIH CUHTHIBAIOTCS 4YeThipe DPa3/HYHbIX 3HAueHHs, 3ajaBae-
mbie B onepatopax DATA (crpoku 60, 70). Kaxnoe us stux
sHavyeHu# BoiBoAuTcs oneparopoM PRINT USING uerwipe pasa
B ORHY CTPOKY.

UeTbipe CTPOKH BbIBOZA COOTBETCTBYIOT UYeThIpeM Ppas/IHu-
HbIM 3HaueHHsM nepeMeHHOH AL).

CuMBO/IbHBIE TepeMEHHbIE MOXKHO CPaBHHBAThb B YCJIOBHBIX
oneparopax. CpaBHeHHe OCHOBAaHO Ha TOM, YTO KaXK[BbIH CHM-
Bosl B namaTH OBM npexcraBisiercsi I1BOMYHBIM KOJOM H HpH
CPaBHEHWH CHMBOJLHbIX NEDEMEHHBIX MPOHCXOIHMT CPaBHeHHe
KOJIOB COCTaBJISIIOIIHX HX CHMBOJIOB.

CpaBHeHHe CHMBOJIbHBIX [E€PEMEHHBIX OCYIIECTBISETCs!
NOCHMBOJIbHO, HAUHHas C NepBOro cuMBoJa. Ecau nepBbe
CHMBOJBI 00eHX IepeMeHHBIX COBHAJaloT, TO CPaBHUBAIOTCS
BTOpble U T. A. EClIM 1jMHBI (KOJHUECTBO CHMBOJIOB) CpaBHH-
BaeMBbIX NepeMeHHBIX He COBNAajaloT, TO MeHbIllee JIONOJIHSETCS:
npobesamu (npoGen ABASETCS caMbIM MJIAJIILIHM CHMBOJIOM).
(B npunoxenus 1 npHBejieHb! B MOPsiKe CTApPIIHHCTBA CHMBO-
JIbl 6eficHKa H UX BOCbMepPHYHbIe KOJbl.)

Hanpumep, npHu BHIIOJHEHUH oneparopa

IF A= ¥ B« THEN 100

ecnn ACj="MBAHOB", B{j="AHJIPEEB", ycnosue BbinoJ-
HSIeTCSl U MPOUCXOAHT NepeXox K crpoke 100,
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Onepaununu u ctangaprTHHe GYHKHOHH
AN9 CHMBOJbBHB X BeJ HUYHH g CHMBONbHBIX
nepeMeHHHIX ompefesieHa OJHA ONepalHs: couwieHeHHe (0003-
Hayaercss + wian &). Ilpu BeImosiHeHWHW 3TOH oMepalMH JBe
nepeMeHHble OGBEIHHAIOTCS B OJHY.

Hanpunep, B pesaynbrare BHIMOJHEHHS! ONepaTOpPOB

10 As="HOC" \ Be="KBA"
20 Cr=pa+Rs
30 I'UINT O=

Ha 3KpaHe OyZAeT BLIBELEHO
MOCKBA

Kpome onepauuun couseHeHusi, 1Jisi CHMBOJIbHBEIX MepeMeH-
HBIX OnpejeseHbl CTaHAAPTHBIE (QyHKIMH,

1. ASC (X{}) nepeBoauT nBOHYHBIH Ko cuMBosa B 10-Hu-
Hoe yHcsio. [IpumeHHMa TosbKO A1l nepeMeHHol X (T}, conepxa-
wel ofuH cuMBos. Hanpumep,

10 Xa="Q”
20 PRINT ASC(X:)

B pesyabrare 6yner HanedaTraHO
81

2. LEN (X{j) HaxopuT JJMHY CHMBOJIBHOH mNepeMeHHOR
(T. €. KOJHUECTBO COCTABJSIOIMX ee CHMBOJIOB, BKJIO4asi KO-
HeuHble npobens!). Hanpumep,

10 T=="MOCKBA "
20 X=LEN(T=)

[Tocne srimonnenusi crpoku 20 Gyger X=8 (nocaegiHUMH
CHMBOJIaMH SIBJISIIOTCA ABa npoGesa).

3. POS (X3, Y, Z) onpegnensier MO3HILMIO NOCJeLOBa-
TEJIBHOCTH CHMBOJIOB Y{§ B CHMBOJBHO# mnepeMeHHOH X},
ec/Id TIOUCK HayuHaeTcsl ¢ nosuuuu Z. Eciu Takux nocienoa-
TeJbHOCTEH HECKOJBKO, TO BhIOHMpaeTcsl mepBasi U3 HuX. Ecan
TaKas Moc/eoBaTe/bHOCTh He HaiifieHa WM cTpoka X{§ aB-
nfercss nycTolt, Bbijaerca 0; ecau mnocsaenoBartenbHocTh Y J
siBIsieTcst MyCToH, Bhljaercs nosuuust Z. Hanpumep,

10 Xe="Ax (B+0) ~B/ (CHAY
20 F=P05 (Xue“("yh)

[Tocne Beimosnenusi ctpoku 20 6yzer P=11. (Ilonck cum-
Bosia "(" HauMHaeTcs C [IeCTOH MO3HLHKH, T. €. B JAaHHOM TeKCTe
¢ cumpoga C.)
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4. SEGY (XY, Y, Z) Bblnaer noc/iefoBaTebHOCTb CHMBO-
JI0B M3 crpoxH X{Tjc mosuuuu Y po nosuuuu Z. Ecaun Y<Z0, to
npunumaerca Y=1. Ecaun Z<0 umu Y>LEN (X{)), BHaaer-
ca nycraa crpoka. Ecnmu Z>LEN (X{Y), upuuumaercs Z=
=LEN (X{}). Hanpuuep,

10 Xes' MOFOA HOCKBA —~ CTOMMHA COCE®
20 YS=SEGU{Xes 7v 1) \ PRINT Y&

[Tocne EBBIIONHEHHst 3THX omepatopoB GyJeT HaredyaTaHo
MOCKBA

5. STR{Ti(X) npeoGpasyer 3Hauenne X U3 UHCJI0BOH (POPMBI
B cumBoabHylo. Ilpn 31oM 3Hauenue X mnpejcrapisiercs B
TaKOM BHJle, KaK eCJIH Obl OHO BBIIABAJIOCh Ha EYATh C ITOMOILbIO
oneparopa PRINT.

6. TRM (X{T) Boinaet ctpoky X{T} ¢ OTGPOIEHHBIMH KOHEY-
HEIMH npo6esnaMH,

7. VAL(X{J) npeoGpasyer Noc/ef0BaTebHOCTb CHMBOJIOB,
COOTBETCTBYIOILYIO 3amUCH YHCAa Ha Geficuke, B uucao. Ha-
npHMep,

10 X#=7126" \ Gul
20 P=gtVAL (X&)

B pesysnbrare BblnosHeHHsl 3THX ornepatopoB Gyaer P=
=127. Eciu noc/ieoBaTeIbHOCTb CHMBOJIOB He sIBJISIETCH YHC-
JIOM, TO BblAaeTcsi cooblLieHHe o6 OLinbKe,

X, Y, ucnonbsobanHble OPH ONpeleseHHH (yHKIHI,
NpeicTaBsioT Jo0ble CHMBOJbHBIE BhIpaxkeHusi; X, Y, Z —
Jo6ble apudMeTHUecKye BbIparKeHHUsI.

CumsonoHowm sbipasiceruem Ha3blBAETCS:

— CTPOKAa CHMBOJIOB, 3aKJ/IOUeHHAasi B KaBBIUKH;

— CHMBOJIbHAsi NepeMeHHast;

— 3JIeMeHT CUMBOJILHOI'O MacCHBa;

— CHMBOJIbHas1 (DYHKILUS;

— Kakue-1160 H3 IepeuyUCIeHHbIX 3JIEeMEHTOB, COEeIHHEH-
Hble 3HakKoM -+ WU &.

7. Maccussbi

[lepemeHHble, KoTOpble MBI HCNOJb30BaH NPH COCTaBje-
HHH MPOrpamMM A0 CHX IOp, HasbIBAIOTCS MPOCHIbIMU Nepeme-
nownu. Kaxnaasi mpocrasi nepeMeHHasi UMeeT UMsI, M HOJ KauK-
IyI0 TaKkyl0 MepeMeHHYIO BblleJseTcsl Auefika MamsaTH, obpa-
LeHHe K KOTOPOH OCYILLeCTBsIeTcsl 10 3ToMYy MMeHH. Mcnosab-
30BaHHE TOJbKO MPOCTBIX IepeMeHHbIX 3aTPYAHSIET HWIH JeaeT
BOOOILE HeBO3MOXKHBIM pellleHHe MHOTHX BaXKHBIX 3ajad.
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Paccmorpum npumep. Ilpeniionoxknm, uto B namartu OBM
KakHM-TO 00pa3oM MoJydeHa (MOXeT ObITb, NPOCTO BBeLEHA)
nociegoBaresibHocTh 10 uncen. Ilycrs TpebGyercs HaliTH Mak-
cliMalbHOe W3 BBeJEHHBIX YHCEeJ, a 3aTeM pa3fesIuTh KaxKIbli
3JIEMEHT INOC/IE€IOBATE/bHOCTH Ha MAaKCUMaJbHBIA 3/1€MEHT.

[Ipu onpeneneH’H MaKCUMaJbHOIO 3JE€MEHTa II0CAeN0oBa-
TEJNILHOCTH MOXKHO GbIJIo Gbl BBOAHTL YHUCJIA O OYEpeNH B OAHY
H Ty Ke AuyelKy NaMsTH (T. €. HCNOJb30BaTb OAHY HepeMeH-
HY!0), a MaKCUMa/IbHOE M3 YXKe BBeJEHHBIX YHceN IoaydyaTh
B Apyroii nepemeHHOM (cM. pHc. 1.11). Onnako npyu TakoM cro-
cobe NMpHU NOCTYIJIEHHH HOBOT'O YHC/a H3 NOCeN0BaTeNbHOCTH
cTapoe cTupaercs (npomajaer), H Temepb, UTOOH! pelIHTb BTO-
pyto 4YacTb 3aayH, HYKHO ObIO OBl BTOPOH pa3 BBOJIHUTH BCIO
MOC/IeOBATEeIbHOCTb. Tako# cmoco® CTaHOBUTCA BooOlle He-
[pHEMJIEMBIM, €CJIH UJIeHBbl NOCJIEJ0BATEIbHOCTH BBIUHC/ISIOTCA
CaMOH MalllMHOH KaKHUM-HHOYIb TPYJOEMKHM CIOCOGOM.

HyXHo, cnefoBaTeNnbHO, KaKHM-TO 0GpasoM 3aloMHHATh
3HayeHHsi, U3 KOTOPHIX BHIOHpaeTcs MaKCHMaJbHBIH 3JI€MEHT.
Cnoco6, KOTOpHIH HaM yKe 3HAKOM,— HCIOJAb30BaHUe Iepe-
MeHHBIX. UTOOH 3amOMHHTb JECSITh UKMces, HYXKHO JecsiTh pas-
JIMUHBIX nepemeHHEX. Ilyctb ato mepemennse A, B, C, D,
E,F, G, H, S, T. Uro6u HaliTH MakcuMa/ibHOe H3 3THX 3Haue-
uu#i - (P), HyXKHO, mOJIOXKHMB BHauane P=A, cpaBuuBaTh P
1O OuepejH CO BCEMH OCTaJbHbIMH NMEpeMEHHBIMH H 3aMeHATb
P Ha HOBoe 3HaueHMe, ec/lH 3HaueHHe ouepefHOH MepeMeHHOH
Gosbute P (T. e. MaKCHMaJbHOTO M3 BCEX MPENLIECTBYIOIIHX).
IIporpamma, cuutas, uro 3HaueHusi A, . .., T yxke HaxonsTca
B NamaATH, Oy eT, HanpuMep, HMeTb BHJ

[E LR R R RS PR EE RS

200 P=A

210 IF F)=R BOTO 230

220 F+R

230 IF Pi=0 BOTO 250

240 F=C )

250 IF Fr=D GOTO 270

260 F=Q

LR AR RN R R RN ETY )

H T. ., MOKa He OYAYT MPOCMOTPEHHl Bce nepeMeHHbie,

H3yuasi 3Ty nmporpamMmy, MoOXXHO BHIETb, UTO OHa COCTOMT
H3 NOBTOPSIIOLIHXCs Tap ONepaTopoB, OTJIHYAIOLMIMXCS TOMABKO
HMeHeM MCIOAb30BaHHOH B HUX mepeMeHHOH. Ecay Gl MBI viMe-
JIH BO3MOXKHOCTb YKa3aTh KaKoH-JH60 crnocol nepexoja K siuei-
Ke MaMsiTH, B KOTOPOH HaXOJMTCSi 3HaueHHe cJeaylouieii mepe-
MEeHHOH, TO B NporpamMMe MOXHO GbLIO GBI HamucaTh TOVIBKO
OJHY Napy omeparopoB, MOAOGHBIX onepartopam 210, 220 wiu
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230, 240. Takylo BO3MOXHOCTb NpeLOCTaBJsAeT HCIO/Ib30BaHHE
MacCHBOB.

Maccusom HasbiBaeTcsi ynopsiioueHHasi IOCJIeAOBaTeJb-
HOCTb BeJIHYMH, 00O3HauaeMasi OJHHM HMEHeM. ¥ IopsiJioueH-

HOCTb 3aKJIIOYaercst B TOM, H4TO
1] 2| 3| 4« |®s | snements maccusa pacnonara-
IOTCS B IOCJEJOBaTeNbHBIX
syeKax NaMsTH.
MaccuB, BcrioMHHasi aHaJIo-
Prc. 3.1 THIO C SIIUKaMH, MOXHO IIPeL-

CTaBUTb cefe KaK HeCKOJbKO
OZHMHAKOBBIX SIIUKOB, CKpen-
JIeHHBIX BMecTe. Ha BCIo KOHCTPYKLHUIO KaK LesIoe MOBELIeH OJIUH
SIPJIBIK C HMEHEM MaccHBa (Hanpumep, A). Bce simuky B ofHOl
TaKoH KOHCTPYKIMH NepeHyMepoBaHEl, HauuHas ¢ 1. muky —
9TO0 3JleMeHTH MaccHBa. Homep siuHKa — 3HaueHHe HHJEKCA
aneMenTa MaccuBa (puc. 3.1). UTo6H NONYyYHTb JOCTYN K HYX-
HOMY SfIUMKY, HYXXHO yKasaTb WUMA MACCUBA H €ro uHOeKc.
HMupekc sanuchiBaercsi B KPYIVIBIX CKOGKax Mocje HMEHH Mac-
cuBa. Ecsin HyXHO NpHCBOUTB, HanpHUMep, 3HaueHHe D TPeTb-
eMy 3JIeMeHTy MaccHBa A, HYKHO HanHcaTh

AL =5

IIpu BrimosiHeHHH 3TOrO ONeparopa GYIer HafilileH MacCHB
A, orcuuran TperHi AIIUK (sYeiiKa MaMATH) C Hauala U B HETO
nonoxeHo 3HaueHHe 5. Eciu HyXHO BCeM INfITH 3jieMEHTaM
MaccHBa A mpHCBOMTH 3HaueHHe D, MOXKHO HamHcaTh

30 ACL)=5
40 A(2)=5
50 A(3)=5
40 A(4)=5
70 A(S)=5

HHpeke Moxer GHITb mepeMeHHOH, I03TOMY TO Ke CaMoe
MOXKHO BEHIMOJHHTb H JPYTHUM criocoGoM:

10 FOR I=1 TD 5
20 A(D=5
30 NEXT I

Msnl, TakuM o6pa3oM, HMeeM NPOCTOM ClOCO0 mepexoja oT
OJIHOTO 3JIeMEeHTa MaccHBa K APYToMy, H3MeHSs HHJEKCHI.

Mms maccuBa ofpasyercsi Tak ke, KaK HMsi NepeMeHHOM
(6ykBa unu 6yksa u uuppa). B Geficike MaccUBBI MOTYT GBITh
OJHOMepHbIEe U JByMepHHe. B 1ByMepHOM MaccHBe KaxKbiil s/1e-
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MEHT HAeHTHHLIUpPYeTCcs: HOMEDOM CTPOKH H HOMEpPOM crosibLa,
Ha NepeceyeHHH KOTOPEIX OH pacnosoxeH. [lonoxeHne 3sJe-
MeHTa .B° MacCHBe OINpefeNisieTcd HHIGKCaMH: OAHHM — JNis
OJAHOMEpPHbIX MaCCHBOB H JBYMs — 1 JByMepHHIX. Ilpn -
3aUCH 3JIEMEHTAa MaccHBa HHJeKC (MHAEKCHI) 3amHChIBAETCS B
KPYI/BIX CKOGKaX Mocsie HMeHH MaccHBa. Ecain uHAeKCOB JBa,
TO OHH pasfeNsioTcs 3anarofi. B KauecTBe HHIEKCOB MOTYT
ynorpebasaTbes JioGble apudMerhueckHe BblpaxkeHusi, Ecau
3HaueHHe apH(METHUECKOIo BbIpaXKEeHHs COIEPXKUT APOOHYIO
4acThb, TO IPH ONpeAeJeHUH HHIeKca oHa or6packiBaercs. [loss-
JIeHHe OTPHULATeJbHOI'O 3HAueHUsl HHJEKca BhI3BIBaeT cooblie-
HHe 00 omHOKe.

[lepeMeHHbIE C MHAEKCAMU (BJIEMEHTHI MacCHBa) MOTYT
ynoTpe6naTbcs B NporpaMMe TaK iKe, KaK MNPOCThlE NepeMeH-
Hble (B JIeBOH 4YacTH onepaTtopa NpUCBaHBAaHHsS, B apU(MerH-
YeCKHX BBIPQXEHHAX M T. I.).

[Tox MaccuBbl, Tak e KaK H I0] NepeMeHHble, MaliMHa
JIONKHA BBIAEAATb NaMATb. BcnoMHHMM, 4TO NoJ nepeMeHHYIo
oJlHa siueliKa MaMATH BbIENANaCh, KAaK TOJAbKO 3Ta NepeMeHHas
nepBbili pa3 BCTpeyanach B nporpamme. 1 MacCHBOB TaKo#
cnoco6 He ropuTcs. Beab MallWHA JOJIKHA BLIIEMHTb MaMsTb
Cpasy noj BeCh MacCcHB. A NpH NepBOM MOSBJIECHHH NepeMeHHO#
C MHJIEKCOM B IporpaMMe emie He U3BECTHO, CKOJNIBKO siueeK
namsTH Tpebyercs BbLIETHTh NOJ Bech MaccHB. [TosTomy Main-
Ha JO/DKHA NOJYYHTb 3TY HHPOpMAalLHI0 OTAENbHO. E# HYXHO
COOOGIIUTb, KAKHe MAacCHBbl 6YYT HCIOJb30BAHbI B MPOrpaMMme
H KaKOB PasMep KaXJIOro MacCHBa. JTa HH(pOpMaLHUs 3aJaeTcs
B oneparope omnucanus Maccupop DIM. B omeparope DIM
YKasbIBalOTCS1 HMSl MacCHBa M B KPYIVIBIX CKOGKaX BepXHHe
rpaHHUbl H3MEHEHHs HHAEKCOB, KOTOpble AO/KHBI GHITH lie-
JBIMH HOJIOXKHTeNbHBIMH UHC/IaMH (HMXKHSS TpaHUNA (UKCH-
posaHa u paBHa 1*). B Gelicuke mMoryr ucrnosbsoBaTbCs Mac-
CHBBI KaK YHCJIOBbHE, TaK M CUMBOJbHbIe, Hanpumep, oneparop

IIM ACE) sB(4r5) 1T (12)

ONMHUCHIBAeT JlBa YHCJOBBIX MacchBa: A, COCTOSIIHH H3 Tpex
snementos (A (1), A(2), A(3)), u B, conepxauuii 4 crpoku
4 5 cTonbuoB, M cuUMBOJbHBIA MaccHB T[T}, cocrosimuil us
12 sanemenTOB.

B coorBercrBuu ¢ onepatopoM DIM B namsitu 39BM Brinesns-
CTCA MECTO A/l PasMellleHHsl STHX MaccHBOB. Tak, A/la MaccH-
Ba A GyAyT BbiesieHBl TPU AYEHKH NaMsATH, AJs MaccHBa B —
ABajuaTh siyeek, ajas MaccuBa T{j — ABeHajauarb siueeK Ia-

*) CM. 3aMeuaHue 2.
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matH. [Tox nBymMepHBIH MacCHB BBIeNAeTCs JIHHEHHBIH y4acTox
NaMATH, B KOTOPOM MacCCHB pacrofiaraercs Mo CTPOKaMm.

Onucanne MaccuBa JO/KHO MOSIBAATHCSA B IporpaMe MO
nepBoro- o0paileHts K 3JeMeHTaM 3TOoro MaccuBa. s yayu-
IICHUSI CTPYKTYPHl NPOTP2MMEF OITHCAHHE BCeX MacCHBOB pe-
KOMeHJyeTcsl JaBaTb B Hauaje NMporpaMME.

3ameuanns l. B Gefienke fonyckaercss HCIOIb30Ba-
HHe B ONHOl IporpamMMme OZMHAKOBEIX HMeH Vi cOO3HaueHHUs
NPOCTHIX IMepeMeHHbIX M MaechBoB. OJHAKO HCMOJb30BaHUE
3TOH BOSMOXKHOCTH Ha NMpPaKTHKe IPHUBOIHT K 3aTPYAHEHHIO BOC-
NDHATHS NPOFPaMMBl B MOXKET CJYXHUThb HCTOUHHKOM TPYLHO-
cOHapyxHBaeMblX OlHGOK. [losToMy HacTroATeJbHO He pexo-
MeHIyeTcsl HCIONL30BaTh OfHHAKOBblE MMeHa /IS NepeMeHHbIX
¥ MacCHBOB.

2. B paccmarpuBaeMcM BapuaHTe s3blka GefCHK (PUKCHDO-
BaHHOe MHHHMaJbHOe 3HaueHHe HHIekcoB paBHo 0 (a He 1,
KaK YKasaHO BBIlE), YTO SBJIAETCS HEKOTOPBIM pacliHpeHHeM
BO3MOXHOCTEH f13bIKa MO CPaBHEHHIO C HCIIOIb3yeMBIM BapHaH-
toM. Tak, B coorBercTBHH c omeparopom DIM C (10), B (4, 5)
MallMH2a Bcera Boifienster 1l u 30 sueek maMsaTH I1s pasmelie-
Huag MaceuBoB C H B coorserersenno. OnHako HyMmepanus
3JIEMEHTOB C HYJIsl A1 GONBUFHHCTBA 33124 Hey106Ha H B Aajb-
He#fllleM MSJIOXKEHHM He Hcnosb3yercs. Bce sseMeHTH MaccH-
BOB, MMEIOIHe WHIEKCH, paBHBI HYJMO; 6yAeM Aajee MICHOpH-
poBaTh 6e3 JONOJNHHTENbHBIX 3aMeuanuii, T. €. GyJeM CYHTaTh,
HalpUMep, UYTO B COOTBETCTBMH ¢ ONMHCAHHEM MAaCCHBOB

DIN Ct10) 1B (4+5)

maccuB C COIEpXKHT JeCATh 3JEMEHTOB, MacCHB B comeput
YeThIpE CIPOKH U NATh CTONOLOB.

3. Eciu onucanue MaccuBa OICYTCTBYET, TO 110 YMOJYaHHUIO
MaKCHMalbHOe 3HaueHHe KaxJIOro HHIeKca pasHo 10, T.e.
MOJ OJHOMEPHBIH MAacCHB BBIAEJSIOTCS JeCATb SUeeK NaMsATH,
nox aymephsiii — 100 (10X 10).

B Geiicike He onpejeNens! onepamnuu c MaccuBamu. [Tostomy
moGass o6paGoTKa MAaccHBOB, a TaKXe BBOA-BHIBOJA MAacCHBOB
OCYIHIECTBJISIETCS] HO3JIEMEHTHO.

Hanpuwmep, BBon onHomepHoro maccuBa A, cogepxaero 10
3INMEMEHTOB, MOXHO OCYIILECTBUTD FMPH MOMOIULH CNepaTopoB

10 DIM A(LD)

20 FOR I=1 7O IO
30 INFUT A(I)

40 NEXT I



Beon nBymepHoro maccuBa B pasmepom 4 X5 MoxHO ocy-
LieCTBUTh NPH IIOMOLIH ONEPaTopoB

10 DIN B(4,5)
20 FOR I=1 TO 4
32 FOR J=1 70 §
40 INPUT B(I1s.Jd
90 NEXT J

60 NEXT I

Ipu onnom Brinonnenuu oneparopa INPUT Beoaurca oaun
3/1eMeHT MaccHBa (rocie Habopa Ha K/aBHaType 3HaUeHHs oue-
peIHOTO 3/1eMeHTa MacCcHBa HYXHO Haxarb kiaaBumy BK).

Brox JaByMepHOro MaccHuBa B NpPUBEIEHHOH TIporpamme
OCYUIEeCTBJsIETCS MO CTPOKaM.

BriBoJ, ABYMeDHBIX MacCHBOB AJISi [IOBBILIEHUS] HallsiiHO-
CTH PEKOMEH]YeTCs OCYIIECTB/SATD 10 CTPOKAM, HauHHa® BHIBOJ
KaxJiofl HOBOH CTPOKM MacCHBa B HOBYIO CTPOKY 3KpaHa. Ha-
npuMep, BEIBOJ Maccusa B pasmepoM 4 X 5 MOXHO OCYLIECTBHTD
IpH NIOMOMLIH OIepaTopoB

10 DI B(445)

150 FOR I=1 TO 4
160 FOR J=1 T0 5
170 FRINT ESLs )5
180 NEXT J
190 FRINT
200 NEXT I

LR RN RN NN

2ueMeHTHI OAHOH CTPOKYU GYAYT BEIBOJUTHCS B IIJIOTHOM ¢hop-
mare. Oneparop 190 ocymiecTBisieT B03BPAT KapeTKH NepeRk
[e4aTbi0 HOBOH CTPOKH.

[Tpuwmep.B ceccuo 10 CTYAEHTOB QAHOH IPYINOL CAGIH
no 5 3K3aMcHOB. Pe3y/IbTATBl CeCCHU NPEACTABJECHBI B Bije
Matpuusl M (10X5). Onpenesurs cpefHHil Gand [0 KaKAGMY
npeimery. Pe3yJsibTaTel NOJYUYHTDh B BHJE OZHOMEPHOLO MacCH-
Ba C, coaepxalilero 5 3J1eMeHTOB.

P emenue. IlpocymMmmupyeMm aneMeHTH KaXAoro CroaGia
MaTpuubl M ¥, pasenyB Ha YHCIO CTYAEHTOB, [IOMECTHM Pe3YJlb-
TaT B COOTBETCTBYIOLIMH 3jeMeHT MaccuBa C (cM. nperpammy
3.6).

J15 HaryIs JHOCTH MCXCHHBIE Ba#HBIE 3aaI0TCs B {IpOrpanme
B onepatopax DATA. B oamsoMm oneparope DATA s3ananst
OLIEHKH BCEX CTYHEHTOB MO OLHOMY MPEIMETY, T. €. SMEMEHTH
ofHOTO cToN0Ua Matpuupl M. BBox Marpuiisl M ocyuiectsas-
eTcsl 10 cToJ6LaM,
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Mporpamma 3.6

10 DIM M(1095),C(5)

20 DATA 5949530413930 3040 4

30 [ATA 5959395y 31495149504

40 DATA 39495:394y593939393

G0 DATA 454y4ybry4r5y4949353

60 DATA 4139393514939 355:5

70 FOR J=1 TO 5

71 FOR TI=1 TO 10 \ READ M(IsJ) \ NEXT T
72 NEXT J

60 FOR J=1 TO 5

90 5=0

100 FOR I=1 TO 10 \ S=S+M(IyJ) \ NEXT I
110 C(N=5/10

120 NEXT J

130 FRINT ¥ TABJWUA CPEAHUX FAMIOB 110 SK3IAMEHAM?
140 FOR I=1 TO § \ FRINT C(I)y \ NEXT I
150 PRINT

160 STOR

RUNNH

TABJMUA CPEAHWX BANJOB MO 3K3AMEHAM
3.8 403 3.6 3.9 3.8

STOP AT LINE 140

PasnuyHble CrocoGH B/B MacCHBOB, a TaKXKe IPOCTeHuIHe
alTODHTMBEI 0GPalOTKH MacCHBOB NpHBEJeHH BO BBEJEHHH K
pabore 4 (rsaBa 4).

8. MaTpuuHbie omepaTopbl

[Tpu peienun pasavuHbIX 3ajau Ha OBM ofHOH H3 OCHOB-
HBIX CTPYKTYD [MpeACTaBJeHHs1 MaHHBIX SIBJSIOTCS MaCCHBhI:
OJHOMepHBblE — BEKTOPHl — H  JBYMepHble — MaTpuubl. Cy-
IeCTBYeT pacilu¥peHHe GeHcHKa, MpefocTaBJsiollee JOMOMHH-
TeJbHBle CPEACTBA JJ/1s1 PaGoTHl C MACCHBAMU — MAMPULHbIE Ohe-
pamopet. MarpHuHBIe ONepaToOpbl MO3BOJISIIOT KOMIAKTHO (MpH
MOMOIIH OJHOTO OllepaTopa) ONMCHIBATb Pa3/HUHBIE AEHCTBHS,
BBIOJTHSIEMbIE C MacCHBaMH. DTO JeJlaeT NPOrpaMMy Kopoue
1 npupaer eit 6osee sicHyio CTpPYKTYpy. Kpome Toro, o6paGoTka
MacCHBOB C HCMOJB30BaHHEM MAaTPHUHBIX ONEepaTopoB obecHe-
YHBaeT yBeJIHUYeHHe CKOPOCTH 06paBOTKH 110 CPAaBHEHHIO C aHa-
JIOTMYHBIMH NPOTPaMMHBIMH BapHaHTaMM Ha si3blKe GeHcHK Ge3
HX Hcnosib3oBaHus. [Ipu ucnonb3oBaHHH MaTPHUHBIX OmepaTo-
pPOB HaHMeHOBaHHEM MacCHBA MOXeT ObITb TOJbKO OJHA JAaTHH-
ckasi 6yKBa.

Marpuusnble omnepanH BHIIOJHAIOTCA onepatopoM MAT
(cokpamenue cnoBa MATRIX — marpuua). Bece Mmarpuunsie
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onepanuM, peannsyemble ¢ noMousio onepatopa MAT, moxHo
pasjequTb Ha TpY TPYIIIBL:

— 3ajlaHde HauyaJbHBIX 3HAueHUH 3JIEMEHTOB MaTpPHIL
(BekTopa);

— BHINMOJHEHHe anre6paHyecKUX AeHCTBHH Haj MaTpHIAMH
(BexTOpamu);

— Tne4aTb 3JEMEHTOB MaTPHI (BEKTOPOB).

K neppoii rpynne oTHOcATCS cjeaylolllHe OnepalHHi

BBox Matpuun(BekTOopoOB).

MAT INPUT Al [, A2, .. ]
Wi

MAT READ Al [, A2, .. ]

rze Al, A2, . .. — uMeHa MaccHBOB.

ITepBHIil H3 3THX ONEPaTOPOB OCYLIECTBJSIET BBOJ 371€MEHTOB
MacCHBOB C KJIaBHATyphl, BTOpoii — u3 o6aacth DATA. 3a-
MOJIHEHHE MacCHBOB NPOM3BOAHTCS 110 OuYepeiH: CHauajia 3a-
nosnusiercsi Maccus Al, satem A2 u 1. 4. JIByMepHble MacCHBH
3aMOMHSIOTCS M0 CTPOKaM.

Ouunctka MaTpHUB (BeKTODp a).

MAT C=ZER

[Mocnie BBIMONHEHHst ATOH onepallu¥ Bce 3JeMeHTHl MacchBa C
PaBHHI HY.JIO.

3anoJHeHue MaTpHuUB (B€KTOopa) eAHHU-
LaMu.

MAT C=CON

[Mocne BHINONHEHHS! 9TOM oOmepalMH Bee 3JeMeHTH MacchHBa C
paBubl 1.
3agaHue €eJHMHHYHOU MaTpHUIH.

MAT C=IDN

[Tocne BLIMONMHEHHA 3TOH omepalMH €JHHHIAMH 3amOJHSIOTCA
JuMaroHajbHble 3jeMeHTHl Matpuubl C, Bce ocTajbHBIE SJIEMEH-
THL — HyJieBble. Marpuua C po/mkHa ObiTb KBaJpaTHOH.
Ko BTOpO#i rpynmne OTHOCATCA CJEAYIOLIHE OnepalHui
MaTpHuHOe mpHCBauUBaHHE.

MAT C=A

[locne BblnONHeHUst 3Toif omepanuu Marpuna (Bektop) C
CTaHOBHTCS paBHOA Marpuue (Bektopy) A. Pasmepnoctd A H
C JO/MKHBI COBIAJATh.

CnoxeHHe (BolUHTaHHE) MaTpPHUL (BEKTO-
p 0 B).
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MAT C=A+B
MATC=A—-B

IMocne BHIMONHEHHs] ONEPALMH 3HAaueHHE KaXKIOTO S/eMeHTa
MaccuBa C paBHO cyMme (PasHOCTH) COOTBETCTBYIOLIHX JIe-
MeHTOB MaccHBoB A u B. PasmepHocTH BCeX MaccHBOB JO/IKHBI
COBIAZATh.

YMHOXeHHEe MaTpHIUB (BeKTOpa) Ha
CKauJdp.

MAT C= (K)#A

rae K — apudmernueckoe BblpaxkeHue. B pesysabraTe BHIIOJ-
HeHUs 3TOH ollepallMH BbIUHCAAETCA 3HaueHHe K M Kax bl
a/eMeHT MaccHBa A ymHOXKaercs Ha K.

YMHOXEHHUHE MaTpHIl.

MAT C=AxB

YMHOXKaTh MOXKHO TOMBKO MATPHIBI, ¥ KOTOPHIX YHCJIO CTONG-
LOB NEPBOTO COMHOXHUTEeNIs PAaBHO YHCJY CTPOK BTOPOIO COM-
Hoxutensi. IMsi MaTpHIB! pe3yJbTaTa He JOIKHO COBIANAaTh C
HMEHaMH COMHOXKHTENEH.

TpancnounupoBaHHEe MAaTpHLUBL

MAT C=TRN (4)

(TRN — canyxe6uoe cnoso (or TRANSPOSE — tpancno-

HHpoBath)). Omnepalus TpaHCIOHUPOBAHUS — 3TO 3aMeHa

CTPOK MaTpHIBI ee CTOJAGIAaMH, a CTOAGLOB — CTPOKaMH.
Bouncnenune ob6paTHOH MaTpHIHL

MAT C=INV (A)

A, C— xBagparHble MaTpHIBl. B pesyabraTe BBINONHEHHS
3TOH omnepalyy BoiuHcasercss Matpuua C, obparHas A.

K Tperbei rpynme oTHOCHTCS OmeparHs:

[TewaTsr MaTpHUILH (BEKTODP a).

MAT PRINT A1, A2, . ..

B pe3ysnbrare Ha 3KpaH JUCIJIEs BEIBOASITCS 3JIEMEHTHI MaccH-
soB Al, A2, ... BblBoj IBYMEpHBIX MacCHBOB OCYIIECTBISET-
Csl MO CTPOKaM, OJHOMEpHBIi MacCHB BBIBOAMTCS B CTOMGEI.

BhIBoI MaccuBa OCYILECTBJsieTcss B 30HHOM (opMmare, eciiu
B cnucke BhiBoga omepatopa MAT PRINT oauHu sjaeMeHT or
JPYTOro OTAEJISIeTCs 3amnsTod WM OTCYTCTBYET pasfie/IuTe]b B
KOHIIE CIHCKa. BBIBOJ HOBOH CTPOKH MaTPHIILI OCYLIECTBIISETCA
B HOBYIO CTPOKY 9KpaHa.

BbiBox ocyluecTBiAseTCsi B IJIOTHOM (popMmare, ecsiH mocJe
MMEHH MacCCHBa H B KOHLE CIIHCKa HCIO/Nb3yercd TOUKa ¢ 3ans-
TOH.
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9. MomnporpamMmbi

Korga HekoTopasi COBOKYMHOCTb JAefCTBHH JOMKHA BHIIUT-
HATbCS B HECKOJIBKUX DAasjiHYHBIX MecTaX INpPOrpaMMbl, TO
OGBIUHO HeMXeJlaTeNbHO KaXKIBIA pas MOBTOPSThH PYNOY onepa-
TOPOB, Peafnu3yIOIHuX 3TH AeficTBUsA. UToObI H36ekaTb MOBTO-
peHu#, YKasaHHYIO TPYNNy oOnepaTopoB MOXHO 3anHcatb B
nporpaMMe OfiMH pa3 U cfpamiatrbcsl K HeHl, KOTJa B 3TOM BO3-
HHKaeT HeoGxoxuMocTb. OfGocobsieHHYI0 TPYTNY onepaTopos,
KOTOPYIO MOXHO BBINOJIHSITb MHOrOKpaTHO, o0paliasach K HEH
U3 Pa3/MYHBIX MeCT MPOrpaMMbl, Ha3bIBAlOT no0npoepammoil.

UroGrl noanporpamMMa nNpu obpallleHuH K HeH BHIMOJHs/ACh
KaxK/JBlfi pa3 C HOBbIMH JaHHBIMH, ee HYXKHO COCTaBHTb B 06-
IeM BHJE, a HCXOAHblE AaHHBle sl paboThl nepelaBaTh B
nepeMeHHble MOANPOrpamMMbl nepel obpauieHneM K Hell. Ecan,
Hanpumep, B Iporpamme TpeGyeTcs PeIMTb TPH KBaipaTHBHIX
VpaBHEHHs C PasJHYHLIMA KO3(pHLIHEHTaMH, TO alTOPUTM Ha-
XOXJeHHS KOpHeH KBaJpaTHOrO YypaBHeHHS IeJecoo0pasHo
obopMHTb B BHIE NOANPOrPaMMBI, HCHONL3YS AJA o0o3HAue-
Hus KoadduuuenTos nepemenHble. [lepes Kaxx 1bIM o6pallieHHEM K
NOANpPOrpaMMe HykHO 331aTh 5THM [lepeMeHHEIM YHC/I0BbIe 3Haue-
HHMsl, COOTBETCTBYIOMINE KO3h(dHLHEHTaM pellaeMbIX YpaBHeHHi.

Hcnonb3osanue noanporpamMM yMeHblaeT obliee KOJHYeCT-
BO OIEpaToOpoB B Nporpamme, H, CeROBaTeNbHO, Js pa3Me-
LieHUsT TPOTpaMMbl TpeGyeTcsl MeHblue naMsaTH. Bpems Ha
BLITNIOJIHEHHE NPOTPaMMBI IPH 5TOM [P aKTHYECKH He H3MEeHseTca.

[NMoanporpamMmbel 06/afaloT TakKke HEKOTOPbLIMH APYTHMH
npeuMyiiectBamMi. Hcnonb3oBaHHe moanporpaMM yJydiiaeT
CTPYKTYpY nporpammbl. Kpome Ttoro, obserdaercs oTJajxa
nporpaMMBl, Tak Kak pafoTa KaX[o# MOANpPOrpaMMbl MOMeET
OBbITb NPOBEpPEeHa MO OTAeNbHOCTH. MHOrHe noanporpaMmh HmMe-
IOT JIONOJIHUTENbHYIO LEHHOCTb, NOCKOJIBKY HMMH MOXKET BOC-
NON1b30BaThCsl He TOJBKO TOT, KTO Hamucasl NOANporpammy, HO
U JpYyTrHe JUNa.

DONBIIMHCTBO ‘MalIMH pacnosiaraer OGMIHPHBIMH GHOMHO-
TeKaMH CTaHJapTHHIX MOANporpaMM *), KOTOphle CYLIeCTBEHHO
o6JeryaoT NporpaMMUpoBaHHe pealbHBbIX 3afad.

B Geficuke noamporpamMMa ocdopMisieTcss Kak rpynma omne-
patopoB, KOTOpasl [OJRKHA EBIMOJMHATECA MpH ofparleHHy K
Hefl, H COCTaBJ/IfIeT C MPOTPaMMOl eIHHOe LieJIoe.

*) CranpapTHble MOANPOrpaMMbl — OpPraHA30BaHHble H  O(opM-
JIeHHEIE CTAHJapTHHIM 06pa3oM TOTOBEIE MOAMNPOrPAMMEl, KOTOpHIE MpH
3a7aHUH COOTBETCTBYIOUIMX MapaMeTPOB MOTYT HCIO/b30BaTbCA A1A
peLieHHs THNOBLIX 3ajay. KMmewomuiics HaGop cTaHAapTHLIX MOANpO-
rpaMM, OPraHH30BaHHEIT COOTBETCTBYIOLWIMM o06pa3oM, Ha3kBaeTcd
6ub.iuomexold cmandapmuox neonpozpam.
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Ofpatuentie K MOANPOrpaMMe OCYIIECTBJSETCST ONMEepaTopoM
GOSUB N

rre N — HoMep CTPOKH, ¢ KOTOPOH HauHHAeTCsl MOANpOorpaMMa.

TlognporpaMma pasieliaercsi B Moc/Jef0BaTeNbHBIX CTPO-
Kax, HauuHas ¢ N-ii. [Tociennum oneparopom, BHIMONHSIEMBIM B
noamporpamme, gomxeH 6bith onepatop RETURN. Ilo onepa-
topy RETURN ocyuiectsisieTcsi Bo3BpaT B TO MECTO IPOTrpam-
MBI, H3 KOTOPOTO IPOH3CLLI0 O6palleHHe K MOAnporpaMe, a
HMEHHO K oneparopy, cienyiomemy 3a GOSUB N. IMoznporpam-
Ma MOXKET CofepKaTb obpalieHHst K APYTHM MOANPOrpamMmman.
IIpu Hcnosb3oBaHMM TMOANPOTPAaMM CJAEAYET CJAEIHTh 3a TeM,
9706

1. [Tepen ofpailieHneM K HOANpOTpaMMe ee MepeMeHHHE Mo-
JIVUHIM HYXKHBEIE 3HAYEHHS.

2. TNognporpaMMa He HayaJjia BHIMOMHSITbCSA Ge3 OOpalleHH |
K HeH, 4TO BBHI30OBET OIIHOKY.

ITp uwme p. CocTaBUTh POrpaMMy [IJisl BBIYUCIEHHS UHCTA
CoueTaHHH

m n!

Cr T ml(n—m)!’
Buuncienue dakropuana opOpPMHTB B BHAE NOAPOTPaMMbl
(cM. mporpammy 3.7).

Cnucox ucnoas3yemsix nepemenroix. HcxonHeie nauuble:
N, M — nennle HeoTpHLaTeabHble uyucaa, N>=M.

Pesyabrar: C — uncno coueranuii u3 N nmo M.

Bcnomoratenbubie mepemensble; Cl=NI, C2=M!.

Ilepemennrsie B moznporpamme: L — mepemeniias, ¢axro-

HaJl KOTOpOo# BbIuHc/sieTcsl B moanporpamme, P=L! pericns-
st B moAnporpamme, I — ynpasasionias nepeMeHHas LUKa,
Mporpamma 3.7

10 PRINT "EREBWTE Ny M"

20 INFUT NyM

30 L=N \ GOSUB 1000 \ Ci=F

40 L=M \ GOSUR 1000 \ C2=F

50 L=N-H N\ GOSUER 1000

60 C=C1/(C2%F) .

70 FRINT “44CHO COYETAHWK U3 3N "TIO"sifs =30
80 STOF

1000 REM TNOATFOIFANMA BHYACIEHUA dAKTOFHANA
1010 F=1

1020 FOR I=1 T0O L

1030 F=P*I

1040 NEXT I

1050 RETURN



IlToscHeHus K mnporpamume. [logxnporpamma
pacronaraercs B ctpokax ¢ Homepamu 1000—1050. Onepartop
REM (ctpoka 1000) He aBisiercsi 0Ga3aTeJbHbIM, OH NMPOCTO
3pHTENIbHO BbIAe/sieT noinporpammy. Hukakum apyrum cro-
co60OM HayaJio MOANMPOTPAMMBI He MOMEYaeTcs.

OGpaieHne K MNOAmporpaMMe OCYIIeCTB/IseTcs TPH pasa
npu noMowmH onepatropoB GOSUB 1000. Ilepen obpaienuem
B MepeMeHHYI0 L, Hcrionb3yeMylo B NoAnporpaMMe, nepeiaioTcs
cooTBercTBeHHO 3HaueHUs N, M, N — M, /1 KOTOpBIX BbIUHC-
asiercst dakropuadn. [lepemennbie C1 u C2 cayxkar A1 3anomu-
HAHUS BBIYHCJEHHBIX 3HaueHd#t N! u M, KoTopble B mpoOTHB-
HOM cJyvae Gbin Gbl 3aTepThl 3HAUEHHAMH P, BbIUHC/IsIeMBIMH
NpH MoCJeAYIoWHX obpallleHHsIX K MOJNmporpamme.

I[Ipumep. Tpu rpynnsl CTyIeHTOB, B KaxIoH He GoJiee
25 uyeyioBeK, B CecCHIO CIaBalH Mo 5 3k3ameHoB. OnpenenuTsb
JIy4UIyIO 1O cpefHeMy Gajny rpynny.

Onpenenenne cpefHero 6ajjia CTYAEHTOB OXHOH Tpymmel
OCYILIECTBHTb B MOANPOTPaMMe.

Pemenune. UYHuoio cTyIeHTOB B KakAOH H3 rpynnm
o6ozHauum uepes NI, N2, N3. OueHKH CTYAEHTOB KaxXio#
rpynnsl 3ajaguM B BHAe Matpun M1, M2, M3, cozepxamux
5 crosi6uoB (MO YUCJAY CHAHHBIX 3K3aMeHOB) U He OGojsee 25
CTPOK (MaKCHMaJIbHOE YHCJIO CTYAEHTOB B ONHOH rpymnne) (cM.
nporpammy 3.8).

Joia onpefienenus cpefHero Gajna TpeGyercs HAUTH CyMMY
BceX 3JEMEHTOB MaTPHIBI OLEHOK OJHOH IPYNNBI H PasfesiuTb
ee Ha YHCJIO 3JIEMEHTOB 3TOIl MaTpPHIbI, PABHOE YHCHAY CTYHEH-
TOB, YMHOXKEHHOMY Ha YHCJO 3K3aMEHOB.

B noamporpamme HcnoabdyeM o6o3HaueHHs: N — yHcI0
cTYZeHTOoB, M — MaTpHIa olieHOK. [Tepen KaxKabIM 06Gp allieHHeM
K moanporpamme 6yjeM nepeckliath B N YHCJIO CTYIEHTOB, a B
M — MarpHuLy OLEHOK KOHKPETHOH TPYIIHI.

Jlsisi HarvisiAHOCTH BCe HCXOJHBblE JAHHBIE 3aJaHbl B Omepa-
topax DATA: B onepartopax 30, 100 u 170 — KosnHyecTBO CTY-
LEeHTOB B Kaxjoh rpynne, B omneparopax 40—80 — oueHku
cryaeHToB mepBod rpynnsl (oguH omepatop DATA comepxur
OLEHKH CTYJEHTOB OLHOH I'PYIMNH Mo OfHOMY NpeaMery), 110—
150 — onenku BTopo# rpynmbl, 180—220 — oueHKH Tperbeit
TPYIIbI.

Maccusel M1, M2, M3 npu BBoZe 3amoJHSHOTCS 1O CTOJIG-
uam (ctpokd 240—260, 280—300, 320—340).

Jnst Toro utoGbl HCKJIOYHTH BBIMOJHEHHE MOAIPOrPaMMbl
(ctpoku 1000—1050) Ges ofparieHHsi K Hell, Iocje BHIIOJHe-
HHs1 I0GOH U3 TpexX BO3MOXKHBIX BeTBeit (ctpokH 530, 550, 560)
peinosHsiercss oneparop STOP.

4 TI. H. CsetosapoBa u AP, 97
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ITporpamma 3.8

10 DIM M1(25,5) »M2(25,8) »MI(25,5) 1M (25, 5]
20 REM B MEPROM I'FYNNE 10 CTYAEHTOR

.30 DATA 10

40 DATA 31335145 35414)5)5,5

50 DATA 4142415+, 5135415,3

40 DATA 35393537355 5:5:5:8

70 DATA 4941518149 59141514:15

B8O DATA J55953v4r513v4933414

90 REM BO BTOFOM PYUNE 5 GTYAEHTOB
100 DATA &

110 DATA 42523:3:5

120 DATA 3»5:395:3

130 DATA 494142495

140 DATA 315142395

150 DATA 513251495

160 REM B TPETREW TPYTNE 8 CTYAEHTOB
170 DATA 8

180 DATA 41315141 3141514

190 DATA 4551474131315, 3

200 DATA 3151313131304 5

210 DATA 5y5r514: 305 5,3

220 DATA 4935145149503

230 READ Ni

240 FOR J=1 T0 5

250 FOR I=1 TO N1 \ READ Mi(Is.J) \ NEXT I
240 NEXT J

270 READ N2

280 FOR J=1 TO 3 /

290 FOR I=1 TO N2 \ READ M2(IsJ> \ NEXT I
300 NEXT J

310 READ N3

320 FOR J=1 T0O &

330 FOR I=1 TO N3 \ READ M3(IyJ) \ NEXT I
B340 NEXT J

350 REM HAYMHAEM CUMTATL CPERHME BAJIM WO TPYNTAM

360 FOR I=1 7O N1

370 FOR J=d TO &5 \ M(IrJ)=ML(Isd) \ NEXT J
380 NEXT I

390 N=N1 \ GOSUB 1000 \ Fi=P

400 FRINT "CPEAHWA FAIN 1-0¥ FPYNTH -*5P1
410 FOR I=1 TD N2

420 FOR J=1 TO 5 \ M(Is)=M24Ividd \ NEXT J
430 NEXT I

440 N=N2 \ GDSUR 1000 \ P2=p

450 FRINT “CPERHWH BAM 2-04 PYIOM -";P2



460 FOR I=1 TO N3

470 FOR J=1 TO 5 \ M(XsJ)=M3(Isd) \ NEXT J

480 NEXT I

490 N=N3 \ GOSUB 1000 \ P3=p

300 PRINT "CPERHWA BAAN 3-EW TFYMUM -*3PI

910 IF P1<F2 GO TO 540

520 IF F1¢F3 GO TO 540

530 PRINT *TPYNNA 1 AYSRAA MO CPERHEMY FANXY' \ ETOP
540 IF P2(P3 THEN 540

$50 PRINT *PPYNHA 2 AYYMAA NO CPERAHEMY BAMAYY \ STOP
540 PRINT 'TPYDRA 3 XYYNAA N0 CPEAHEMY BARNYY \ 8TOP
1000 REM TOANPOFPAMMA ONPEREXEHUA CPEAREFQ BAXJA B FPYNUE
1010 P=0

1020 FOR I=1 TO N

1030 FOR J=1 TO § \ P=P+H(IsJ) \ NEXT J

1040 NEXT I

1050 P=P/{5#N) \ RETURN

RUNNH

CPERHWA EAXA 1-0W IPYWIH - 4,12
CPERHUA BAAR 2-0% FPYNTH - 4,08
CPERHWA. BAAR 3-EW TPYUNM - 4,1 |
TPYUWA 1 AYYWAR TIO CPERHENY ﬁAﬂJY
STOP AT LINE 520

10. OnpeneneHne HecTaHAAPTHBIX GyHKUHA
onepatopom DEF FN

IMomMumo cTaHJApTHBIX (YHKUME (cM. Tabaunmy 3.1), B
nporpaMme MOXKHO ONpeJeJHTb H Jajee HCIOJb30BaTh JApYrue
(necranpaprthble) ¢yHknud. Omnpenenuthb QYHKIHIO MOXHO
oneparopoM DEF FN. O6mu#i Bun onepatopa

DEF FNu (x; [, %5, ...]))=ap. eop.,

rie 0 — uMs QYHKIHH — NPOMHCHAs JaTHHCKas OYKBa; Xi,

X3, ...— NOPOCTEIe NepeMeHHble — (opMasIbHble apryMeHThHI
GyHRUUH; ap. 6boip.— (opMyJaa, MO KOTOPOH BBIYHCJSIETCS
by HKIHA.

ApndmerHueckoe BblpaxKeHHE B IpPaBOH YacTH JOKHO
006513aTe/IbHO COJEpKaTh XOTsl GBI OAHH H3 (HOPMaJIbHBIX apry-
MEHTOB X1, X3, ..., HO MOXET COfepXkaTb TaKkxXe H Apyrue
nepeMeHHble, oOLIMe 1JIs BCel MPOrpaMMBbl.

Oneparop DEF FN no/mkeH pacnonararbcsi B Iporpamme 10
[epBOro HCMONB30BAHUSA ONpefensieMOd UM (byHKIHH.

Beruncenue ¢yukiuy, onucanuoii oneparopoM DEF FN,
OCYLIECTBJISieTCsl NPH obpallleHHH K Hell INpH IIOMOIIH 3alHCH
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yKasartejs (QYHKLUUHU:
FNv (g, [, a5, ...]

rie @i, Qg, . . . — apHQMETHUECKHe BHIpAXKEHHS, 3aMeHsIOLLHe
(opMasnbHble aPTYMEHTH Xy, X3, . . . B apH(METHUECKOM BhIpa-
xeHuU npabo#i yactu onepatopa DEF FN nepen BhluHCIeHHEM.

HcnonbsoBanne ¢yHKIMH, 3afianHoii omepatopom DEF
FN (necTangapTHOH (yHKLMH), aHaJOTHYHO HCHOJb30BAHHIO
CTaHJapTHBIX QyHKUMH (cM. 1. 3.3). O6pauieHue K HeCTaHIAapT-
HOH QyHKUHMH (YKasaTelb QyHKIHH) MOXKHO 3alucaTh B apH(-
MEeTHYECKOM BEIDaXKEHHH, B CIHCKe BbiBoja omepatopa PRINT
H T. 1., BooOlile BesJie, rje TpebyeTcsi 3HaUCHHE 3TOH (yHKIHH.

IIpumep

10 DEF FNT(X)=XXX+A

20 A=5

50 P=ENT (3)

[Tepen BhuncaeHHeM 3HaueHHs  ¢yHkuun FNT dopmans-
HBlil aprymeHT X 3aMmeHsercsi Ha (aKTHUeCKMH aprymeHT 3,
yKasaHHBIA B oOpallleHHH K (PYHKUMH, H C 3THM 3HaueHHeM X
(X=3) G6yner BBIUHCIEHO 3HaueHHe BHpaKeHHsT X#X-+A.

B pesyarrare B crpoke 50 mepemenHoit P 6yner mpucsoeno
3HaueHHe 14.

[Ipumenp.
10 DEF FNV(XyY)=XRX4Y*Y+ARA
20 A=2 \ T=3.1 \ Z=8.4

100 P=0.5%SQR (FNV(STN(T/PY) »24Z))

B apudmernueckoM BhIpaXKeHHWHM NpaBoll YacTH omnepartopa,
pacnonoxkenHoro B crpoke 100, nmeercsi o6paiieHde K QyHK-
nud FNV, ucnonbayeMolt B KauecTBe apryMeHTa CTaHAapTHOH
¢ynkuun SQR. Ilpu pbuncnenun ¢ynkuun FNV chauana
6yAyT BBIUMCJEHB apH(MmerTHyeckHe BhipaxkeHHs SIN (T/PI)
H 2¢Z, 3HaYeHHs KOTOPHIX 3aMeHAT (QOpMaJjbHbIE apryMEHTHI
X v Y B apH(MeTHUeCKOM BHPXKEHHH, ONpeleNsIoueM QyHK-
udio FNV (X, Y), a 3areM BeuHC/IEeHO 3HaueHHe 3TOro apug-
MeTHYECKOro BHIpaXKeHHs, T. €. 3HaueHHe pyHkuud FNV, koro-
poe 3aMeHHT ofpallleHHe K Hell B BbIpQXKeHHH, fABJSIOLIEMCS
apryMenToM ¢QyHKLIHH SQR, T.e. ¢aKTHueCKH NIpH BBIUHCIIE-
HUH 3HaueHHs P B crpoke 100 Gyzer BhImosiHeHa cienyollas
NI0C/IeI0BaTeIbHOCTb JeHCTBHH:

X=SIN (T/PI)

Y=2+Z

V=XsX+YxY-+AzA

P=0.5+SQR (V)

100 -



11. Boiuucasiembie nepexoabl. Omeparopni ON

PaccMotpennbie panee onepatopet GO TO N u GOSUB N
MO3BOJIAIOT NEPefiTH TONBKO B OJHO MECTO MPOrpaMMbl — K
crpoke ¢ HomepoM N. 3T0 Tak HasbiBaeMblil 6e3yCJIOBHBIH mepe-
xon. HcnonbsoBanue omepatopoB ON mosBosisier BHGpaTh
(BBIYHUCIHTD) OXHH H3 HECKOJBKHX BO3MOXKHBIX HOMEPOB CTPOK,
10 KOTOPOMY MNepelaercsi ynpasineHHe. TakuMm o6pasoM, mepe-
XOJ 3aBHCHT OT pe3yJsibTaTa BHIIOJHEHHMS Ipeiblayllell yacTH
IIPOTPaMMBl.

O6wmuit BHI onepaTopoB

ON ap.eoup. GO TON; [, Ny ...

H

ON ap. soup. GOSUB N, [, N, .. .1

[Ipyn BBINOJTHEHHH 3THX ONEPATOPOB BBIYHCISAETCS 3HAYeHHe
apu(dMeTHUYeCKOTO BHIPAXKEHHS U OKpYIVIsieTcs JO LeJoH JacTH.
Ecan nojyuyeHHOe 3HaueHHe PaBHO 1, ocyllecTBJsieTcs mepe-
X0J K CTpOKe ¢ HoMepoM Nj; ecit 2— TO K CTPOKE ¢ HOMepOoM
N; u 1. 1. Ecin 3Hauenve BhIpaxkeHHsl MeHbiue | WM 6oJibine
YHC/Ia YKa3aHHBIX HOMEPOB CTPOK, TO BhlJaeTcs OHOKa.

[Ipumenp.

40 I=2

0 ON I GO T0 100,150+300

B pesysbTate GyZer coBepilieH NMepexof K crpoke 150.

ITp uwmep. CocraBuTh nporpamMmy AJisi BHIYHCJIEHHS IJIO-
majx ofHOM W3 Tpex GUryp — KBajpaTa, Kpyra WIH DaBHO-
CTOPOHHEro TPeyroJbHHKa — N0 3HaueHHWI0 X, HHTephnpeTH-
pyeMoMy KaK CTOpPOHa KBajipaTta, PaiHyC OKDPYXKHOCTH HJH
CTOpPoHa TpeyronbHUKa (cM. rporpamMmy 3.9).

INporpamma 3.9

10 PRINT “BBEAMTE ZJA BMUMCIEHWA NAOWABY 3~

20 FRINT “KBAHPATA ~ Ls KFYI'A <2y TPEYPDRBHMKA 3"

30" INPUT K -

40 PRINT ”HBEAMTE FASMER X*

50 INFUT X

60 ON K GO TO 70+80+90

70 FRINT “H0WAAL KEAAFATA™$XxX \ GO0 TO 100

80 FRINT “NJ0NAAR KEYPA“3FI®X*X \ GO TO 100

20 PRINT “INOWABE TREYIOMGLHAKA™; X¥X#SOR (3) /4

100 8TOR

[flosicHenus ¥ nporpamwme. Ecau npu Bunon-
Henun oneparopa INPUT (ctpoka 30) BBoguTcsi 3HaueHue K,
paBsHoe 1, To nocse BBoAa 3HaueHHsi X (crpoka 50) B pesyiib-
tate BbinosnHenus omneparopa ON K GO TO (crpoka 60) ocy-
I[ECTBJISIETCA MepeXoX K CTPOKe, HOMeD KOTOpOH SIBJIsieTcs
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NepBbIM B CIHCKE, T. €. K cTpoKe 70, BBIUHC/SETCS MJOIBAb
KBajlpaTa, ee 3HAaueHHe BBIBOLUTCSI Ha SKpPaH H BbINOJHEHHE
nporpamMMel 3akaHuuBaercsi. Ecsiu BBoguTcs 3HaueHue K=2,
TO B pesysbTare BhinosnHeHus: oneparopa ON K GO TO (crpo-
Ka 60) ocymiecTBJsercs nepexoi K CTpOKe, HOMeD KOTOPO# 5B-
JsieTcl BTOPHIM B CIIHCKe, T. €. K cTpoke 80, BHIUMCIAAETCA H
BBIBOAMTCS IJIollanb Kpyra. M HakoHen, ecnu BBoaurcss K=3,
TO IepeXxoJ, ocyllecTBiasiercs K crpoke 90, BhIUHCHAseTCA H Bhl-
BOJMTCS ILIOIIAJb TPeyroJbHUKaA.

12. BBoa, uHcnpaBieHHe, BLINOJHEHUE MPOrpPaMMHL.
PaGora 3a pucnieem

12.1. Bsog u BbinosHeHuwe nporpammbl. BBoj nporpammel
MOXHO HayMHaThb, ec/ii Ha 3KpaHe BbicBeuuBaercss READY,
a B HayaJle cJIeAyIolel CTPOKH HaXOJHUTCS KYpcop — ClielHaib-
Hbil 3HaK, YKashIBalOWMH MO3HIHIO, B KOTOpPYIO OyAeT ocy-
HIECTBJSATbCS BBOJA OUEPEJHOr0 CHMBOJA C KJIaBHATYpH.

ITporpamma BBOgUTCA NO CTpOKaM. L5l BBOJA OLHOMH CTPOKH
HY>KHO HapaTb Ha KJlaBHaType HOMepP CTPOKH H, Jaliee,
cojiepKallliecsi B Hell OllepaTophbl, OTHe/]ssl OJHH ONepaTrop OT
JpYTroro, ec/iu HX HeCKOJIbKO, cuMBoJIoM \. JonmycTumoe KoJu-
4eCTBO CHMBOJIOB B CTPOKE NIPOrPaMMBI ONpeesisieTc LHPAHOM
skpaHa aucnyesi. OIHaKO He c/efyeT CTPEMHTbCA BCeTAa 3a-
NOJIHSITh CTPOKY moJiHOCThiO. [IpH paszesieHuMH nporpammbl
Ha CTPOKH HY2KHO HCXOJUTb M3 cooOpakeHHi#l yao6CTBa BOC-
NpUATHS NPOrpaMMbl H BHEcEHHs B Hee ucnpaBieHnufi. Ilpu
BBOJE CTPOKM NPOGEJbl MOTYT BBOZHTbCS NPOU3BOJNBHO, 3TO
He BJIMsET Ha BBINOJNIHEHHE BBeJeHHoH crpoku. He pomycka-
€TCs HCIOJb30BaHHE NpPO0eNoB B HMeHaX IepeMeHHhIX H B
cayxe6GHBIX cnoBaX. [Ipu BbicBeuuBaHHH (MAH pacneyaTxe)
TEKCTa NIPOrpaMMbl MalllHHA HFHODHpPYeT Npobelbi, BBeleHHbLIE
NoJIb30BaTeNleM, H PaccTaB/lsieT HX CTaHJAPTHBIM 0GpPa30M.

BBox HaGpaHHOH CTPOKH B ONEPATHBHYIO NAMATb OCYHZECT-
Basercs HaxarueM kiasuwl BK (BosBpar kaperku) (uam CR
B 3aBHCHMOCTH OT KJaBHaryphl). Ecsin npu HaGope cTpokH che-
JaHa oumM6Ka, To, Hcnosb3ys knapumy 3B (3aboit) (uam RU-
BOUT), MOXHO cTepeTb OLIHGOYHBIE CHMBOJIB B KGHIE CTPOKH
H HaOpaTb NpaBHJbHble. BClO CTPOKY (f0 HaKaTHA KAaBMLIN
BK) MoxHO crepeTb, HaXHMasi OJHOBpeMeHHO Kiauma CY
(man CTRL) u U (nat.) (370 — OfHA M3 KJIABHIUHBIX KOMaHJ
(cM. . 12.4), Kotopas oGosnauaercs CY/U).

[Tocne BBoja cTpoku B mamsaTth (HaxkaTus Knapumu BK)
Kypcop nepeMelllaeTcsi B Hayajo CTPOKH 3KPaHa, H MOXHO
OPHCTYNHTh K Habopy ciefyloilell cTpokH. M3 aByx crpoxk,
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BBEJIEHHBIX C OXHHAKOBBLIMH HOMEpaMH, B MAMSTH COXpaHseTCs
MOCJEHSSA .

IMocne BBOJA Bcell MpOrpaMMbl ee MOXKHO BHITIOJTHHTb KO-
mangoi RUN unu RUNNH.

Ilpu BeimoAHEHHH KOMaH bl RUN Ha SKpaH BbIBOllHTCﬂ 3a-
FOMIOBOK, COJEpKAIHH HMS BBHINONHSEMOH NpOTPaMMEI (CM.
m. 12.3), JIaTy H TeKyllee BpeMs, H INOCJIe 5TOFO HayHHaeTcs
BHINOJIHEHHE MPOrPaMMBbl.

Komanza RUNNH ananornuna komanze RUN, Ho saroso-
BOK NPH €€ BRHIOJHEHHH He BHIBOJIMTCSH.

12.2. Hcnpapnenue nporpammbl. B nporpammy, Haxogs-
Iylocsi B NaMSITH, MOXKHO BHECTH Clle[yIOHHe HCIpaBJIeHHs:

1. Bermasumeo mosyro cmpoxy MeXAY COCeTHHMH CTDPOKaMH
¢ gomepamu N; B N,. [laa sToro Ha KnaBnarype Habupaercs
ApowymnieHHast CTPOKA € JHOGBIM HOMEDOM, JIeXaHUIUM MEXAY
N, n N;, KoTopas aBToMaTHuecKH GyJieT pasMeHieHa B IPOrpam-
Me Ba HYXXHOM MecTe.

2. Cmepemo empoky. [ina 31oro Hy:XHO HabpaTh ee HOMeEp
u Haxath Knasuiy BK unu Bocrionb3oBarbes komangoit DEL.

PasnoBHaHocTH Komauae DEL:

DEL—N — crupaer CTPOKM OT Hauajla HpOrpaMMmbl J0
oKH N BKJIOUHTEIbHO;

DEL N;—N, — crupaer ctpokd ¢ N; 10 Ny;

DEL N— —crtHpaer crpokn ¢ N-f 10 KOHLA nNporpaMmsi;
DEL N — crupaer crpoky N.

8. 3amerums cmpoky. s 3TOFO HYXHO HabpaThb HOBYIO
CTPOKY C TeM K€ HOMEpPOM.

4. Buecrnu usmenenus 8 cmpoky. s sToro Hcriosb3yercs
komanga SUB. O6uuii BHI KOMaHIbI

SUB N $§a, $a, $M

rie N — HoMep HcnpaB/sieMOH CTPOKH; @ — TOCHER0BaTeNlb-
HOCTb CHMBOJIOB, KOTODYIO HY2KHO 3aMeHHTb; 0.3 — HOCJIeN0Ba-
TeJIbHOCTb CHMBOJIOB, HA KOTOPYIO HYXKHO 3aMeHHUTb IOCJEeRO0-
BaTeJIHOCTb O.; $§ — pasgenurend (mo6ofi CHMBOJ, He BXOAS-
mAll B a; ¥ @,;); M — HOMep BXOXKAEHHs NMOC/HEXOBATEILHOCTH
@, KOTOPYIO HYXHO 3ameHHTb. Ecin M=1, 10 $M MoxXHO
ONMYCTHTD.
Hanpumep, B crpoke

30 A=5\B=3\A=4

HonyHieHa olMGKa B MOCTAELHEM omepaTrope, Fie BMecTo A
JoKHO ObiTh C. 2Ty OLIHOKY MOXKHO HCIIPaBHUTh KOMaHIOM

SUB30/A/C/2
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Iocnie BHeceHHs B NporpaMMmy HCHpaBJeHHH, CBA3aHHHX
¢ Jlo6aBleHHEM HJIH YAajleHHeM CTPOK, OOBIYHO CTPOKH MepeHy-
MEpPOBBIBAIOTCS CTAHAApTHBHIM 06pa3oM TakK, 4YToGHl nepBas
crpoka uMesna Homep 10, a HOMepa moc/eqyIOMHUX CTPOK YBe-
JuuuBanuck ¢ mwaroM 10. 3to Brinonusiercs komannoit RESEQ.

B o6mem cayuae komanga RESEQ umeer Bug

RESEQ [N,] [,N,} [—N,] [,ap. soip.]

rne N, — N3 — HHTepBal HOMEPOB CTPOK, KOTOpPHIE JOJ/IKHEHI
6LiTb nepeHyMepoBaHu; N; — HOBHII HOMep NepBOil U3 Hepe-
HyMmepyeMuiX €TpoK (Ng); ap. goup.— BHIpaKeHHe, Uesasi 4acThb
KOTOpOro 3ajjaeT miar npHpalleHus.

Eciu ap. gbip. oTCYTCTBYET, TO 1IAT NPHPallleHHs Hosaraer-
cs1 paBHbiM 10. Ecaiu N, otcyreTByer, TO HOBBIH HOMep NepBOii
U3 IepeHyMepyeMbiX CTPOK MoJlaraercsi paBHBIM GJHKaHmeMy
HoMmepy mnepen N, mmoc npupaulende. Eciu N, orcyrersyer,
nepeHyMepanHs OCYILeCTBJsETCSs C HayajJa MNPOrpamMmhl JO
crpokH Ng. Ecau Ng orcyrcrByer, TO nepeHyMepalusi HauH-
Haetcs ¢ N, 10 KOHII@a IPOTpaMMHI.

12.3. IlpecmoTp mporpammbl Ha 9kpaHe. OuHcTKa naMsaTH.
3ajaHde MMeHH mnporpamMmbl. BBeleHHYIO NporpaMmy MOXKHO
BEICBETHTb Ha 3KpaHe npu momold Komanael LIST. Ilpu srom
CTPOKH NporpaMMel 6YIYT pacrojiokeHbl Ha 3KpaHe B NOPSAJKe
BO3PacTaHUs HOMEPOB HEe3aBHCHMO OT MOCJEN0BAaTeNbHOCTH HX
BBOJA.

PasnoBuanoctn komanie LIST:

LIST — BeIBOZHT HpOrpaMMy C 3arojiOBKOM; eCJH
mporpamma He yMellaeTcsi Ha 3KpaHe, TO
Ha HEeM OCTalOTCsi €€ MOCJeIHHEe CTPOKH;
LIST —N — BuiBoguT CTPOKH A0 N-H BKJIOYHTENBHO;
LIST N— — BuiBoAuT CTpOKH, HauuHas ¢ N-i;
LIST N, —N, — BuiBozHT cTpoKH ¢ N;-ii 10 N,-ii;
LIST N — BuBoaut N-10 CTPOKY;
LISTNH — Buinonusiercs ananoruuno komaupge LIST,
HO 3aroJIOBOK He BBIBOLHTCS.

Ecau Ha npoTsiKeHHH OJHOTO ceaHca 3aKaHUHBaeTcsi pa6o-
Ta ¢ ONHOM mporpaMMoli W npexnojaraercs BBOJ APYyro#, To
onepaTHBHAsi NaMsTh Nnepej BBOAOM HOBOH NporpaMMel JOTKHA
ObiTh ouHlleHa. Boofuie rosopsi, ecin HoBas nporpaMMa He
Kopoue (0 4YHCIY CTPOK), Y4eM Haxojsllascs B JaHHHH Mo-
MEHT B ONEePaTHBHOH NaMATH, U CTPOKH BBOAATCA C TEMH XKe
HOMepaMH, TO NocJe BBOAA HOBOH IpOrpaMMbl B MaMATH He
OCTaHeTcsi HHKaKHX cJeloB crapoil nporpammbl. Ecau xe
CTPOKH BBOAATCA C APYTHMH HoMepaMH MJIM HOBas Iporpamma
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COJIEP2KHT MeHbllle CTPOK, TO YacThb CTPOK CTapof NporpamM
coxpanutcs (He Oyzer crepra). [lonblTKa BHEINOMHHTH TaKYio
nporpamMMmy, B KOTOPOH MPHCYTCTBYIOT CTPOKH H3 pas3HHIX Npo-
rpaMMm, ofs3aTeJbHO MNpHBeler K omH6KaM. Bo uzbexaHnue
3TOro Ilenecoo6pasHO MNPHIAEPIKHBATbCS CJAEAYIOUIHX MPaBHL:

— mnepef BBOJOM HOBOH NPOrpaMMbl OUHCTHTh NAMSATh;

— nepej BLINOJNIHEHHeM BBeJEHHOH NPOrpaMMbl MPOCMOT-
peTb ee Ha 3KpaHe npu nomoumn KoManael LIST.

OunuCTHTL NaMfAThb MOXKHO ONHOM H3 IBYX KoManx NEW
unu SCR.

ITpn nomowy xomanaei NEW MoxHo, Kpome TOro, 3aiaTh
UMA npozpammoel, KOTOpPYIO TNpennosaraercs BBOAHTH. Mwmsa
nporpamMmbl MoKeT GhiIThb 3aJjaHo Kak Habop ot 1 1o 6 cuMBoJIOB,
BKJIIOYAIOIIHA MpPONHCHBlE JaTHHCKHe OYKBBI H LH(pPH H Ha-
ynHapWHiAcs ¢ 6yksbl. [Topsinok BbmosHeHHs1 KoMauap NEW
caenytomuii. Ilocne BBoma ciyxke6Horo ciioBa NEW na skpa-
He BbICBEUHBAETCA

NEW FILE NAME—

Hanee Hy:xkHO Habparb HMMs NporpaMMbl H HaxaTb KJa-
By BK nau npocro Haxkare BK. B nociennem ciyuae npo-
rpamma Gyner uMerb crangaptioe umsa NONAME.

Komanaa SCR Tonbko ouninaer mamsth. Ecn nanee BBo-
JHTCA nporpaMMa, To OHa GyAeT HMeTb CTaHAApTHOE HMs
NONAME.

[Tpu nomomn Komanapi RENAME MoXHO H3MeHHTb HMs
nporpamMmbl, Haxojsiuefics B onepaTHBHO# namaAtH. O6WHH
BHJ| oneparopa

RENAME umsa

Takum ob6pa3om, nporpamma, Haxojslascs B olepaTHBHOM
namsitH, Bcerna uMeer ums: crangapthHoe — NONAME win
nmsl, 3aganHoe B koManae NEW (win RENAME).

12.4. KnaBuumiHbie KoMaHpabl, KiaBullHble KOMaHAbl 3a-
JIAlOTCSl OJHOBPEMEHHbIM HaxaTHeM JABYX Kaaeumi CY (uau
CTRL B 3aBHCHMOCTH OT KJaBHAaTyphbl) U OJHOM H3 KJIaBMLI,
COOTBeTCTBYIOLIHX JaTHHCKHM 6ykBaM C, D, S, Q, U. 3a kax-
JIOH M3 MepeudC/JeHHBIX KJaBHII 3aKpemsieHa onpejesieHHas
¢yHKuusA. K knaBHIIHBIM KOMaH/JaM OTHOCHTCA TaKXe KOMaH-
Jia, BHIMOJIHsieMasi IpH HaxarHH Knaasuiud 36.

KnaBuisble KOMaHAR! NO3BOJSIOT ONEPaTHBHO BMEILHBATh-
csl B BLINOJIHEHHE MPOrpaMMbl HJIH KOMaHABI, a TaKxke HCHoJb-
3yloTcs A/ HCnpaBiaeHHs owH6ok HaGopa NpH BBOAE INpo-
rpamMmbl. Huxke nepeuncisiioress GyHKIHH KJIABHIIHBIX KOMaHJ
H JaoTcs HeoGXoJAHMble MOSICHEHHS .
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3b crupaer nocjieiHHH BBeJEHHBIA CHMBOJI.

CY/U crupaer Tekyuyio (HaGHpaeMyio) CTPOKY.

CY/C npekpauiaer BBIMTOJHEHHe MPOTPaMMBI HJIM KOMaHHHI
(koMaHja BBOOMTCS IBYKPaTHBIM HaxkarueM kijaBuum CY/C).
Ilocsie BBIMOJNHEHHST 5TOH KOMaHIb Ha SKpaHe MOsBJsETCS
READY u cucTeMa NepeXoJuT B COCTOsIHHE OXKHMIaHHUS Clleyo-
med Komanabl. Mcrnoswp3oBanue 3Tofi koMaHAbl Heo6XOJMMO,
KOT/la ecTecTBeHHOe 3aBeplIeHHe MPOrpaMMbl He IPOHCXOJHT,
HanpuMep, u3-3a 3aLUKJIMBAHUS WIM IPOTPAMMa BBINOJHSET-
CSl CJIMUIKOM JOJITO, WJIM TP BhosHeHuu onepatopa INPUT
HENPaBUIbHO HabpaHbl JaHHble H Haxatue KiaBumin BK He
NPHBOAUT K IPOROJKEHHIO BBIIONIHEHHS MPOrPaMMbl, H T. .

CY/D npekpauiaer BHBOA Ha TepMHHA/]. BuinonHeHHe mpo-
rpaMMbl HJIM KOMaHIB! NIPOJOJKAeTCs [0 3aBeplleHHsi, Hocje
yero Ha skpaHe nossiasercas READY.

CY/S BpemeHHO npekpalaeT BHIBOX Ha TepMHHaI. Buinoa-
HeHHe NMPOrpamMMbl HIM KOMaHIbl PephiBaeTcs.

CY/Q Bo30GHOB/IsiIET BHIBOJ, Ha TepMHHal (OTMeHsieTcsi Aefi-
creue CY/S).

12.5. PeXuM HenocpeicTBEHHOT0 HCHOJHEHHS H €ero Mc-
NoJib30BaHHE NPH OTJAjKe mporpamMm. PexuM HelnocpencTBeH-
HOTO HCIIOJIHEHHS 1103BOJIsieT HCNosib30BaTh IBM Kak OGBIYHBIHA
KaNbKyJATOpP, @ TakxkKe B Ipollecce OTJIAAKH NPOrpaMMHl JJIsi
KOHTDOJISL 3HAUEHU MepPeMEeHHBIX U IPOBENEHHS NPOMexYTou-
HBIX BBIYHCJIEHHH.

B pexume HemocpeIcTBEHHOTO HCIOJHEHHsi CTPOKa HaGH-
aercsi Ge3 Homepa W BBINOJIHSIETCH Cpasy e Ioc/ie BBOJA B
BM. OueBHaHO, yTO B 3TOM pEXUMe He MOTYT HCII0JNb30BaTh-

Csl ONepaTophbl, COAepXKalle CChUIKY Ha HOMep CTPOKH.

I[ITpumenp.

A=2 \ PRINT AxAjA%A*A

ITocne BeIMONHEHHs 3TOH CTPOKH GYJIeT HaleyaTaHo
48
WM

FOR I=1 TO %  \ PRINT I,SGR(I) \ NEXT T

B pesysbrare BEINONHEHHs1 3TOH CTPOKH OyIeT HarnedaTaHo

1 1
2 1.41421
3 1.7320%
4 2
& 2.23607
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Jasi otnaaku nporpaMmbl B Hee PEKOMEHAYETCSl BKJIOYITh
HeckosbKo onepatopoB STOP B HauGoJiee OTBETCTBEHHBIX TOY-
Kax nporpammbl. [To oneparopy STOP nporpamma 6yner ocra-
HOBJIEHA, U B PEXHMe HeNOCPeJCTBEHHOI'0 HCIOMHEHHS MOXKHO
NpPOCMOTPETh NPOMEXKYTOUHBIE Pe3yJbTaThl BHIIONHEHHS NPO-
rPamMmbl, IPOBECTH /151 IPOBEPKH HEOGXOAHMbIE pacyeThl, ocie
Yero BHECTH HeOGXOAMMble H3MEHeHHs! B IIPOrpaMMy HJIH H3-
MeHHMTb 3HAUeHHsl MepeMeHHBIX H MPOJO/KHTb BbINOJHEHHE
nporpamumbl no komanze GO TO N.

13. PaGota c BHEMIHHMMH YCTPOHCTBAMH

K BHewHHM ycTpoiicTBaMm paccMarpHBaeMbiX THnoB OBM
oTHOcsATCA Oucnaew, nedamarowiee yempoticrnso (I1Y), snewnue
aanomunarowue yempotcmsa. B KauecTBe BHeUIHHX 3anoMHHa-
IOIIHX YCTPONCTB Yallle BCEro HCHOMb3YIOTCS MAcHUMHble OUCKU
(HMI — nakonureJqd Ha MarHMTHbIX auckax uam T'MJ] —
rHOKHEe MarHUTHBIE JUCKH (AUCKeTbl)) H MAeHUMHbIE AEHMbL.

13.1. Ucnonb3oBaHHe neuaTatomero ycrpodcrsa. [Ipu no-
Moty [TY MoxKHO HameuataTb Ha GYMaXKHOH JIEHTE TEKCT Npo-
rpaMMbl, HaXOAsAIeHCA B ONepaTHBHOH MAaMATH, HIHM pe3yJib-
Tatel paGoThl nporpammel. (BcnoMHUM, YTO CTAHAAPTHO Pe3y.ib-
TaThl paGOTEl IPOrpaMMbl BBIBOASATCS Ha 3KPaH JHCILIes.)

[Nepen Hauasiom BbiBoZa Ha [1Y Hy»KHO yGeAHTbCSI B TOM,
uro [1Y nozk/oYeHO K MallHHE,

BeiBox Tekcra nporpaMmbl, Haxojsuledcs B onepaTuBHou
namaTd, Ha [1Y ocymecrBasercs KoMaHAoH

SAVE LP:
(LP: — ycnoBHOe o603HauenHe [1Y).
BriBoa pesysbraToB paGothl nmporpamMvel Ha 1Y Tpebyer

BBINONIHEHHS CJICYIOUIHX AeHCTBHI!
1. OrkpoiTh KaHan cBs3Hu ¢ [1Y npu noMoulH oneparopa

OPEN “LP: "FOR OUTPUT AS FILE #n

rJie n — HOMep KaHaJia CBsI3H — JIoGoe LeJioe uyucao ot 1 go 6.
2. Hna suiBoga eMecto onepatopoB PRINT u PRINT
USING ucnosb3oBaTh onepaTophl

PRINT # n [, cnucox]

PRINT #n, USING "¢popmam”, cnucox

rie n — HOMep KaHaja CBf3H, O0bsIBIEHHHIH B onepaTope
OPEN.
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3. Ilocsie OKOHUYAHHMA BBIBOJA Pe3y/bTATOB 3aKPhIThb KaHAJ
CBSI3U OMepaTopoM

CLOSE #n

O6bluHO B Ipollecce OTVIAJKH NMPOTpPaMMbl pe3y/ibTaThl ee
paGoTel lienecoo6pasHO BHIBOAMTL Ha 3KkpaH. BeiBon Ha ITY
HCMOJIb3YeTCs JJIA NedaTH pe3y/bTaToB paGoThl FOTOBOH Npo-
rpamMMel B OKOHuaTeJbHoM BuZe. [Ipu satom omeparopet PRINT
(PRINT USING) nyxno samenutb Ha PRINT #n (PRINT #
n, USING). IIpu sToM H3MeHSTH HYXHO HE BCE ONEPaTOpHl
PRINT, a TOABKO Te, KOTOpBIE BBIBOAST Pe3yJ/ibTaThl PaGoOTHI
nporpammbl. Oneparopst PRINT, opranusyiomie puasor c
OBM, wnanpumep, HuientHuuHpyomue oneparopsi INPUT
10-TIpexK HeMY JOJIHHBI OCYIIECTBJISATh BBIBOJ Ha 3KpaH JHCIIes
H JO/MKHBl ocTaBaThbcsl 6e3 usMeHeHuii. sisi KoHTpoJIsA 3a pa-
60TOl NpPOTpPaMMBI MOXHO OZHOBPEMEHHO OCYLIECTBJISTH BhI-
BOJ, Ha 3KpaH aucnues u Ha ITY. s aToro B nporpammy Hyx-
Ho noGasuTh oneparopsl PRINT #n nnsa BeiBona Ha ITY, cox-
paHHUB Takxe Bce onepatopsl PRINT pnsi BhIBoga Ha 3KpaH
6e3 H3MeHEHHIH.

B kavecTBe npuMepa paccMOTPHM MOAUGHKALHIO NPOrpaM-
Mbl 3.6 1sa BBIBOJA Pe3yJbTaToOB padom nporpammsl Ha [TY
(cM. nporpammy 3.10).

Ilporpamma 3.10

10 DIX M(10:5) 9 C(E)
20 DATA Sr4yBr3r4r3y3930444
20 DATA Br5r 3081314151 49544
40 DATA 314151304151 3239343
50 IATA 4141414149 514149393
60 BATA 413102515141 3: %055
70 FOR J=1 TO 5 \ FOR I=1 TO 10 \ KEADI M{I,J) \ NEXT I \ NEXT J
BG FOR J=1 TO §
50 §=0
100 FOR X=1 TO 10 \ B=S+M(IvJ) \ NEXT I
110 €N =8/10
120 NEXT J
130 OFEN *LF:¥ FOR OUTPUT AS FILE %4 .
140 FRINT ¥4+7  TARMMUA CPERHUX BAMNOR 10 BK3AMEHAMY
150 FOR I=1 TO & \ FRINT #4,C(I)» \ NEXT I
140 FRINT #4
170 CLOSE %4
180 8TOF
[NossicHenus k nmporpamme, Oneparop B cTpo-
Ke 130 QTkpbiBaeT KaHan ¢ HoMepoM 4 ais cBasH ¢ [TY. Ome-
paropbl PRINT # 4 B ctpokax 140, 150 u 160 ocymectsasior
BbIBOA Ha ITY. Omneparop B ctpoke 170 ocBoGoxaer KaHam1 ¢
HomepoM 4 ot ceasu ¢ [1Y
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B kauecTBe ellle ofHOro NpuMepa MoauHIHPYyeM Nporpam-
My 3.9 ais BBIBoZa pe3y.bTaToB ee paGorhl Ha I1Y (cMm. mpo-
rpammy 3.11).

Iporpamma 3.11

10 FRINT "BBEMMTE MJIA BHYMCAEHK: NJOWARK 5+ |
20 PRINT “KBARFATA - 1» KFYIA -2, TPEYIONLHUKA - 3*
30 INFUT K

40 FRINT “BBEAUTE FA3MEP Xv

50 INPUT X

51 OFEN “LP:” FOR OUTPUT AS FILE #1

40 ON K GO TO 70+80,90

70 PRINT “NIIOWARL KBAAFATA";X#X

71 PRINT #1y"I0WAAL KEABPATA”:X%X \ GO TO 100
80 PRINT “NNOWAAL KPYTA®3PIxX#X

81 PRINT #1,"NJIOUARL KPY[A";PI¥X%X \ GO' TO 100
90 PRINT “TIMOWAAL TPEYTONRHUKA” pX*X*5QR (3) /4 1
91 PRINT #1,“[J0UAAL TPEYT'ONBHUKA®S X¥X*S0R (3) /4
100 CLOSE #1

110 sTOP

[Toscuenusa K nporpamme. Oneparops 10,
20, 40, opraunusylomue auajnor ¢ 9BM npu BBoZe AaHHBIX, OC-
TaB/leHbl 6e3 H3MeHeHHH U OyAYT OCYIIeCTBAATb BBIBOJ, TeK-
CTOB Ha 3KpaH jucnjesi. Pesy/abraTel BBIBOZATCA Ha 3KpaH
aucnses (omeparopsl B crpokax 70, 80, 90) u neuaraiorcs ¢
ucnonb3oBanuem I1Y (omeparops! B crpokax 71, 81, 91). One-
parop OPEN pacnonaraercs B crpoke 51 10 pasperBieHus,
BoinoJinsiemoro oneparopoM ON K GO TO, urobl OTKpHITDH
KaHan cBa3d ¢ [TY 1o BeIBoAa Ha neuarhb, OCYIIECTBJISI€MOTO JI0-
6bIM U3 oneparopoB nevartd (crpoku 71, 81, 91).

13.2. Ucnoab3oBaHHe BHEWIHHX 3aNOMHHAIOWHX YCTPOMHCTB.
B kauecTBe ycTpOHCTB BHeIUHell MaMsTH Jajiee paccMaTpHBa-
I0TCA TOJNIbKO MarHUTHble JUCKH *).

Ha ayicke MOXKHO XpaHHTb TEKCThI IPOTPaMM (TOUHee, roce-
JIOBaTeJIbHOCTh MPOIPAaMMHBIX CTPOK) M HaGOpHl JaHHBIX.

Pa6ora ¢ nporpaMMHHBMH daltsaMi
[Ipn pabore c nmporpaMMoil BO3HHKaeT HeOGXOIHMOCTb COX-
paHUTb ee [0 C/IeAYIOLIEro ceaHca AJisl NPOROKeHUs paGoThl
¢ Hell MJIH COXPaHHUTb I'OTOBYIO NPOTPaMMy JIsi NOC/IEAYIOLIEro
HCIO/b30BAHHS.

OrpanuueHHbli 06beM onepaTuBHOH namaTd OBM uacro
He 1No3BoJIfeT pasMelllaTh B Hed JOCTAaTOYHO [JIMHHBIE NPO-
rpaMmmbel. B Takux ciayyasx mporpamma pasGuBaeTcsi Ha OT-
JeJibHbIe YacTH (MOAYJ/H), XpaHslihecs Ha Aucke. MoiaynaH mo

*) Pa6eTa ¢ MarHHTHOI JIEHTOH BO MHOrOM OCYLIeCTBJAETCS aHa-
JIOTHYHO paboTe ¢ JHCKOM.

109



ouepejH BHI3LIBAIOTCA B ONEPATHBHYIO NaMSTh H BBHINOJHAIOTCA .
IMonpoGHee BonpoCH! BHITOIHEHHS NMPOTPaMM CJOXKHOH CTPYK-
TYpHI paccMaTpuBaloTcs B 1. 14.

3anuch NPOrpaMMbl U3 OMepPaTHBHOH MaMSTH Ha JHCK OCY-
IeCTB/ISAETCS NPH TTOMOLIH KOMaHBI

SAVE [uxs]

Tlle uma— UM$S Nporpammel — o6pasyercst TaK, KaK YKasaHo
Boiwe (cM. 11.12.3).

Wms B Komanze SAVE, noa koropeM nporpamMMa Gyfier sa-
nucaHa Ha QMCK, He o006si3aTeJibHO AOVDKHO COBIajarb C HMe-
HeM, KOTOPOE MporpamMma HMeeT B oNepaTHBHOH namsartd. Ecim
uMa B KoMaHae SAVE oTcyTcTByer, TO mporpamMma 3anmHchl-
BaeTCS Ha JMCK C TeM HMEHeM, KOTOopoe OHa MMeeT B ofepaTHB-
HOW MaMsTH.

[Mpu Bbmosnenny KoMauapl SAVE Ha aucke gopmupyercs
npoepammrsill atia (MocnaefoBaTeNIbHOCTh CTPOK NPOTPAMME
¢ uMeHeM), HHOpPMalHUsi O KOTOPOM SaHOCHTCSI B Kamaaoe
(ornapnenne) nucka. Ilpu sankcH B KaTalor K MMeHH IIPOFpaM-
muoro (afia aproMaTHUecKH Ao06aBjsieTcsi Habop CHMBOJIOB
.BAS (cneundmxauus nporpammuoro dafa).

CunteiBaHWe mporpammHoro ¢afina c 3ajaHHBIM HMeHeM
¢ IHCKa B ONMEPaTHBHYIO NaMATb OCYHIECTBJISAETCS NPH FMOMOMH
KOMaHIBl

OLD uus

Flpu Beinonnennn komaHasl OLD oneparuBHasi naMaThb OYH-
maercsi. 3aTeM B ONMEPaTHBHYIO MaMATb C JHCKA CYHTHIBaeTcs
nporpaMMma. Jta nporpamMma GyAeT HMeTb MMsl, YKasaHHOe B
komaune OLD. IMocne sroro nporpaMMy MOXKHO BHIMOJNHHTH
komanno#t RUN unu RUNNH.

Cunurare nporpammHbifi ¢a#s1 ¢ AHMCKa B ONEpaTHBHYIO
NaMsiTh MOXHO TaKxe NPH NMOMOLIM KOMaHIH

RUN ums (unu RUNNH umsa)

Brinonuenue 9?:[0ﬁ" KOMaH/Jbl OCYILECTBJSIETCH aHaJOTHYHO KO-
mange OLD. Ilpu stomM nocne 3arpyskH cpasy HauHHaercs
BBIIIOJTHEHHE MPOIPaMMBI, T. €. BBIOJHEHHE KOMaHIHI

RUN ums

aHAJIOTHYHO [OC/IELOBATE/NIbHOMY BBITONIHEHHIO ABYX KOMAaHA:
OLD umsa

RUN
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Crupanme nporpaMMHoro ga#na ¢ 3afaHHHIM HMeHeM ©
JMCKa. OCYILECTBISAETC KOMaHJOMH

UNSAVE unmsa.

3anuch HOBOH BEPCHH NMPOrPaMMBI ¢ TeM »Ke HMeHeM Ha
JHCK OCYILLEeCTBJsIeTCSI KOMaHAOH

REPLACE umsa

[Ipu stoM crapasi BepcHsl npoOrpaMMBl YHHUYTOXKAETCHA.

Pa6otra ¢ daétmamu gxanHBb x. HaGopu aan-
HBHIX Jeslecoo0pa3HO XpaHHTb Ha JHCKE B TeX CAYydYasiX, KOoTja

— JIO/KHB o6pabaTbiBaTbCcA GoO/biIHEe OOBEMbI JaHHBIX,
KOTOpBIe IIEJTHKOM He MNOMEIAloTCs B OINepPaTHBHOH MaMSiTH;
B 3TOM cJiyuae JaHHble NpelJBapHTENIbHO 3aMHCHIBAIOTCA Ha
AMCK H HeOOJbLIHMH MOPLHSIMH BHIBHIBAIOTCS B ONEPaTHBHYIO
namaTbh I o6paboTKH;

— OJIHM H Te Xe JaHHble HCIOAb3YIOT PasIHyHble porpam-
MHBI; TOTJa KaXkJasi IporpaMMa MoXeT [10/1y4aTh JaHHbIE CUHThI-
BaHHEM HX C JHCKa;

— 1esnecoo6pa3HO COXPaHHTb Pe3yJ/IbTAThH BHINOJNHEHHS NPO-
rpaMMbl, HampHMep, AJIsl NOCTENYIOLIEro HCMOMb30BaHHs APY-
THMH [pOrpaMMaMH.

Jna upeHTHOHKALMH H ylno6cTBa JajbHeimed paGoTH Ha-
6opaM JaHHBIX NpHcBaHBalOTCs UMeHa. HaGop JaHHBIX ¢ HMe-
HeM HasbiBaeTcsi ¢patisom. Ilpu dopmupoBannd dafina naHHBIX
Ha JHcKe HMs ¢aiia 3anHchiBaeTc B Katajor, [Ipu stoM «
uMeHH dafia aBTOMaTHUeCKH JAoGaBisieTcd HaGop CHMBOJIOB
.DAT (cneunduxauns dafiyia 1aHHBIX).

Ins pabotel ¢ ¢ainamu AaHHBIX (PopmHpoBaHusi (afina
HAH CUHTHIBAHHSA H3 c?afma) ¢afia1 HyXKHO OOBABHTDL B NpOrpam-
Me («OTKpHITB» dhaiin).

OrxphitHe ¢afina HaHHBIX OCYLIECTBASIETCH fIPH MOMOLIH
oneparopa

OPEN “usns” FOR {OIII}TTJT} AS FILE ##n

rie n — HoMep KaHasa cBfi3H (1enoe uucao or 1 jo 6); uma —
uMsi aiiia JaHHBIX — o6pasyeTcsl Tak ke, KaK HMsl Oporpam-
mHoro daiiia; INPUT yxasbiBaercsi npH CUMTHIBAHHH H3
¢aiina; OUTPUT ykaswiBaercsi npH 3anucH B daitn (GopMupo-
BaHHe (afina).

3akpuiTHe (afiyia NaHHBIX JOJKHO OCYLIECTBJSTBCS NOC/E
OKOHYaHMA paGoTH C HHM HPH MOMOLIH oNepaTopa

CLOSE #n
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rie n — HOMEP KaHa/la CBSI3H, MCNOJb30OBAaHHBHIH JJI OOMeHa
undopmanuneh (tor xe, uro u B oneparope OPEN).
Crupanue ¢afia IaHHBIX OCYILECTBJSIETCS KOMaHIOM

UNSAVE una .DAT

B Geiicuke HMeeTcs BO3MOXHOCTb paGoTarh ¢ (akaaMu naH-
HHIX [10CJIeZ0BaTeIbHOTO M NPSIMOTO HOCTyNa.

Paiin nocredosamesvHoeo Oocmyna XapaKTepH3Yercsl TeM,
9TO NMOPSAOK CIe0BaHHA AAHHBIX B HeM ONpejessiercs MnocJe-
JOBaTeJILHOCTBIO, B KOTOPOH JaHHBblE 3allUCHIBAIOTCA Ha JMCK.
CuurbiBanHe u3 ¢akiyla Moc/e0BaTe/IbHOTO JOCTyNa BO3MOMKHO
TOJIBKO B TOM K€ NMOPsiiKe, B KOTOPOM JaHHbIE XPAHATCA B 5TOM
taiine.

Ilepecolika JaHHBIX B (pafJ MOCJeJOBaTENbHOIO J0CTYyNna
OCYILLeCTBJIsSIETCS NPH MOMOIIHM oneparopa

PRINT #n, cnucox
CuuThiBaHHe U3 dafiyia noc/ae10BaTeIbHOTO JOCTYa OCYIlecT~

BASETCS PH IOMOLIM omepaTopa
INPUT #n, cnucox

Cnucox 3Jecb HMeeT TOT e CMBICJ, UTO M JJIA OIepaTropoB
PRINT u INPUT.

Hanuble, nmeperaBaemble B (hafty npH MOMOIIM OJHOrO oOle-
paropa PRINT ##n, nasbiBaioTCS1 3anucero. Takum oGpasoM
copMupoBaHHBI (afii COCTOUT U3 MOC/AEL0BATENbHOCTH 3aMH-
ceil. CunTeiBaHHe M3 dafiyia TaKXKe OCYIIECTBJISIETCA 3aNHCAMH,
T. €. NIIPH Nepechblike JaHHBIX B CJAEAYIOLWIMA SJEMEHT CIIHCKA
oneparopa INPUT #n BwiGupaercs ciefyiomlasi 3anucb. 310
HeoOXOJMMO YUHTBHIBaTh NpH ¢opmupoBanuu daiiyia. Pekomen-
JiyeTrcsi, KaK INpaBWJIO, NPH OAHOM BHIOJHEHUH oOmeparopa
PRINT ##n 3anuceiBaTh B ¢aili 0qHO AaHHOe, T. €. CIIHCOK
onepatopa PRINT #n nomxen cofiepxarb TOJNbKO OAHH 3Jie-
MEHT.

[locne okoHuyaHMA MepechIKM AaHHBIX B (hafin mocienosa-
TeJbHOTO JocTyna H BeimosHeHHst oneparopa CLOSE Ha nucke
¢dopMHupyeTcs NPH3HAK KOHUA dafiyia.

B KauecTBe npHMepa COCTaBHUM NpPOrpamMmy Ais GopMHpoBa-
HUA daiina nocnenopatesbHoro focryna ¢ umeHeM D1. B daitn .
D1 po/xHB! ObITH NepenaHsl JecsiTb YHCEN, BBOAHUMBIX C KJjla-
BUaTypH (cM. mporpammy 3.12).

[Moscuenus kK mnporpamme. Oneparop B
crpoke 10 orkpriBaer daitn D1 misi 3anucH M onpejielisieT Ka-
Hal ¢ HomepoM | misi mepenaun naHHbIX. [anee, B upkie no |
B nepeMeHHYl0 X Noc/eloBaTe/bHO BBOAATCA uucaa. Kaxnoe
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TMporpamma 3.12

10 OFEN “D1” FOR OUTPUT AS FILE 21
20 FOR I=1 TO 10

30 FRINT “EEERMTE 3I:” -0E Y4CAQ"
40 INFUT X °

50 FRINT #1sX

60 NEXT I

70 CLOSE #1

80 STOF

YHCIO cpasy rocse BBoja nepefaercs B dafia D1 mo kanany ¢
HomepoM 1. Oneparop B ctpoke 70 3aKkphiBaer dai.

CocraBum Tenepb mporpammy 3.13, kKoropas ¢opMmHpyeT
maccuB T u3 JaHHBIX, cofepxauiuxcs B daiine DI1.

MNporpamma 3.13

10 DI TC10)

20 OFEN “D1“ FOR INFUT AS FILE #2

30 FOR I=1 TO 10

40 INPUT #2,T<D)

S0 FRINT T(I);

60 NEXT I

70 FRINT

80 CLOSE #2

90 STOF

IIpu BBIMOJMIHEHHH 3TOH NMPOrpaMMHBl JIJIsi KaXKAOro 3HaYeHHs
1 B cooTBeTCTBYIOIHH 3/MeMeHT MaccHBa T 6yJeT mepenaBarbes
otepennoe uncao u3 daiia D1.

Ecnu nopu cuntbiBaHMM W3 (aijia KOJIHYECTBO JAHHBIX B
HEM 3apaHee He HM3BECTHO, TO A1 OKOHYAHHS CYHMTHIBaHHA
MOXHO HCIIOJb30BaTh ONeparop nepexofia Mo KoHUy (aiina.
3toT omepaTop HMeeT BHJ

JTHEN |
IF END #n 160 10N

rne N; — HOMep CTPOKH, K KOTOpo#l GyJeT ocyllecTBJEH nepe-
Xoi mpu oGHapyxKeHHM NpU3Haka KoHLa ¢a#ina. B kauecrBe
npHMepa COCTaBHM NporpamMmy, KoTtopasi (OpMHpPYeT MacCHB
T u3 qaHHBIX, pa3MellleHHBIX B (paiiyie Mocaen0BaTeIbHOTO A0CTY-
na D2. KonuuecrBo nanHbIX He mpesbimaer 100 (cM. mporpam-
my 3.14).

Ecnu ¢aiin mycr, To cpasy ocyllecTBJAseTcs Iepexoj Mo
KoHIy (aitsa K crpoke 80. I1pu srom 6yzer I=0.

Daiin npamoeo Bocmyna xapakTepu3yeTcs TeM, 4TO AOCTYH
K HYXHOH HHpOpPMalHH MOXHO MNOJYYHTb HeNOCPEACTBEHHO,
3Hasfi TOJIBKO ee pachosioKeHHe B daiyie. dto nenaer Qaiibl
npAMoro jocryna B GeficHke MOXOXHMH Ha OOBIYHBIE MaCCHBBI.
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Mporpamma 3.14

10 DIN T(100}

20 OFEN “D2° FOR INFUT AS FILE #1,

30 I=0

40 IF END &1 6O TO 80

50 I=I+1

60 INFUT #1,T(I)

70 60 TO 40

80 PRINT “KOHEW OAWRA®

90 FRINT “CYMTAHO"§I5"3NEHEHTOR”

100 CLOSE #1

110 sTop

Hns paGotel ¢ daisaMH MpsAMOro AOCTyNa B Mporpamme
JOJIKEH OBITh omucaH (MKTHBHBIA MacCHB NPH MOMOILH onepa-
topa DIM #n (n — HoMep KaHaja cBA3H). MOXHO HCIIOIb30-
BaTb OHO- U JBYMepHBIe MacCHBbI YHCJIOBBIX HMJ/IH CHMBOJbHbLIX
BeaMuMH. [l CHMBOJILHBIX MAacCHBOB JO/DKHA OBITH yKasaHa
JJIHHa 3JeMeHTa MaccHBa (MakCHMaJjlbHOe KOJIMYeCTBO COCTaB-
JISIOLUX ero CHMBOJIOB, HO He GoJjiee 255).

Hanpuwmep, oneparops!

10 DIM #1,4(25)

20 OPEN “DL” FOR OUTFUT AB FILE #1

30 DIM 42,B={4)=4

40- OPEN “D2* FOR IUPUT AS FILE #2

obecrneurBalOT BO3MOXHOCTb paGoTHl ¢ GaliaMH OpsIMOro Jo-
cryna ¢ uMeHeM D1 (ana sanucu Ha auck) H umeHeM D2 (mas
CUHMTBIBAHHA C AMCKa B OnepaTHBHYIO namsTthb). s nepemaun
HHpopmanky B ¢aita D1 ucnosnpayercsi ofHOMEpHBIH YHCIOBO#H
MaccuB A, a aia daiiia D2 — cumBosbHbi MaccuB B{] c
JJIMHOH KaXKJIOro 3jeMeHTa, paBHOi 4.

3anuce B (aity1 NPsMOro 10CTyna OCYLIeCTBJSETCs onepa-
TOpPOM TNPHCBaHBAHHUS, B JIEBOH Y4aCTH KOTOPOTO YKa3bIBaeTcs
3/eMeHT (PUKTHBHOTO MacCHBa.

CunrpiBaHHe M3 (haiiyla mpsiMOro AOCTYNAa OCYLIECTBJSETCS
TaKXke oneparopoM npuceauBaHusi. IIpu 3TOM 37eMeHT ¢HK-
THBHOTO MacCHBa YKa3blBaercsi B MPaBoil €ro YacTH.

Ecau nocae oneparopos 10—40, npHBelieHHKX Bbille, CJe-
AYIOT ONepaTopsl

50 FOR I=1 TO 23

G0 ACT)=SIN(.5%I)

70 NEXT I

80 D==B= (3}
TO NPH HX BHINOHeHUH B daitn D1 nomemaiores 25 uncen u nepe-
menHofi DT} cunthiBanneM u3 ¢aiia D2 npucBausaercs 3Ha-
9eHHe TPeTbero sjeMeHTa daiia.
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[Tociie oxoHuaHHusi pa6othl ¢ ¢afimamu D1 u D2, obmen c
KOTOPBIMH OCYILECTBJISIICS 1O KaHanaM ¢ HoMepamu 1 u 2,
HeOOXOAMUMO OCBOGOAHTb KaHasbl («3aKpbiTby Gaier). s
[IPHBEAEHHOI'0 NIPHMEPa MOXHO HCII0Jb30BaTh ONEPaTophl

150 CLOSE 1 \ CLOSE %3

3ameuanue. Eciu ofHOBpeMEHHO 3aKaHUHBaeTcsi pa-
Gota co BceMH ¢aliamu u ITY, TO MOXHO HCIO/NBb30BATH ORHH
oneparop CLOSE 6e3 ykazanus HoMepa KaHaJa, UTO MpHBEJET
K OCBOGOXKMIEHHIO BCEX KaHANOB (¢3aKpHITHIO» BCeX (aivios).
Tag;;ﬁ xe 3ddekT naer ucnonb3oBaHHe omeparopa END (em.
n. 6).

14. CneumanbHbie npueMbl pa3paGoTKH H OPraHH3aUHH
NPOrpamMM CJIOXKHOH CTPYKTYpbi

14.1. Meroan paspaGotks nporpamm. [Ipm paspaGorke
NpOrpaMM CJOXHOH CTPYKTYPbl TIPOXYKTHBHBIM SIBJSIETCS
HCMOJNIb30BaHHE NPUHIHIIOB MOLYJIBHOrO H CTPYKTYPHOro Mpo-
rpaMMHpPOBaHUS.

[IpuHIMN MOAYJNBLHOrO NPOFPAMMHPOBaHHS 3aKJIOYaeTes
B TOM, YTO HCXOIHYIO 3ajayy pa3GuBaloT Ha 6oJiee NpocTHle
noasafiayd. 1o pas6HeHHe N0 BO3MOXKXHOCTH CTapaloTCsl BBINO-
HUTb TaK, YTOOBl B KaueCTBe OTHeJbHBIX MOA3afau (HrypHpo-
BaJIM 3aJiauH, JJIsi pellieHHs KOTOPBIX yXKe HMeIOTCSl FOTOBHE
(paspaboTanHble paHee) nporpammbl. PaspaboTKy HOBBIX Mpo-
rpaMM MNpPU STOM HeOGXOAUMO BBHINOJNHATH Tak, YTOOH! IPH He-
O0XOIUMOCTH HX MOXKHO OBIJIO TakXkKe HIOJb30BaThb B Kauecrse
COCTABHBLIX yacTel J/Is pellleHus ApYIrux 3aj4ad. PelleHHe HCXOA-
Hol 3agaun Ha OBM, Takum o6pasoM, 6YJeT COCTOATh B MoC/e-
JIOBATEJLHOM BBIOJIHEHHH OTHENbHBIX mnporpamm. Ilns Toro
4TOGH! 06eCneyuTh BO3MOXKHOCTb MOC/IEI0BATENbHOIO BhIIOJIHE-
HHS [IPOTPaMM C aBTOMaTHYecKoH nepejauedl JaHHBIX H3 OXHOM
nporpamMMbl B APYTYio, HEOGXOAUMO MPHAEPKHBATLCs Ompese-
JIEHHBIX TNIPaBHJI B UX HanucaHuH. [Iporpamma, paccyHraHHas
Ha ee MHOTOKPaTHOe HCNOJb30BaHHE B KauecTBe COCTaBHON
YaCTH NPH pellleHHH Pas3jJUuHBIX 3aj4ad H odopMJeHHas cOOT-
BETCTBYIOIIUM 06pa30M, Ha3bIBAETCS MOOYAeM.

Kaxnprit MOLyJIb JOMIKEH YAOBJIETBOPSATh CIEAYIOLIHM TPeGo-
BaHUAM:

1) Moaysb Jo/KeH peanH30BLIBATH aJTOPHTM pelleHHs ca-
MoCToATe/bHOf 3ajau,

2) MOZYNb JIOJIXKeH UMETb OJMH BXOJ, H OIHH BBIXOJ;



3) NO/KHEL GBITH YETKO OnpefesieHB! crocoGhl Mepefayd B
MOJYJIb MCXOJIHBIX NAaHHBIX U HOJYUE€HUs PEe3Y/bTATOB NOCJ]E
€T'0 BBINOJTHEHHS;

4) momynb JOMKeH CbiTb He3aBHCHM OT APYTHX MonyJeil;
B3aUMOjieficTBHe C APYTHMH MOAYJISIMH OCYLIECTBJSIETCS TOJBKO
MyTeM nepejaud JaHHbIX;

5) Monysb Jo/KeH GbiITh OGO3PHMBIM, T. €. COAEpXKaTb
onpejiesieHHoe, HeOoJblloe M0 KOJHYECTBY YMCJIO ONMEparopoB
(06bruHO 50—200 omepaTopoB).

[lpyuHUHMD CTPYKTYpHOro NPOrpaMMHPOBaHHsI 3aKJlOua-
eTcsi B MO3TanHON pas3paboTKe NporpaMMbl (MJIH MOAYJIS),
OGLIYHO «CBEPXY BHHM3», T. €. CHavala paspaGaThiBaercs
YKpYNHEHHas CTPYKTypa NporpaMMbl, a Jajnee OT/IeJbHhlE
6JIOKH TIporpammel feranusupyiorcs. [Ipu 3ToM HcnonbsyloTes
JIMLIb THIOBLIE CTPYKTYPH!, HMEIOLIUE OJMH BXOA M OAHUH BHI-
xox. Yacro nosranHyio pa3paGoTKy Ha3bIBAIOT <METOJOM HOIIa-
TOBOH JleTaJH3aluy.

[TycTb Tenepsb nociie NporpaMMUPOBaHHUS H OTJIaJKH OTJEJNb-
HBIX MOZYJieH OHM XpaHsitcs Ha B3Y non pasnMuHBIMH HMeHa-
MH. Jlasee MOXKHO MM OOBENUHHTb UX B €JHHYIO NPOTPaMMy
(cM. xomanpy APPEND), wiu opraHH3oBaTh [OOUEpPEHOE
BBIIOJIHEHHE MOAYJell B onpeleneHHoM mopsiake. Bo Bropom
cJlyyae MOXKHO OPraHH30BaThb NMPOrPaMMy Tak, YTO KaXKABIH
BHIMOJHSIeMBI# MONYJIb GYJeT BHI3BIBATD /11 BHIIIOJHEHHUS CJle-
nylouuit (cM. omepatop CHAIN), win MoXHO co3jarh clie-
IMaJbHYI0 TaK HasblBaeMYIO «TOJIOBHYIO» MPOrpamMmy, KOTO-
pas GyJeT 1o ouepeH BHI3LIBATh MOLYJIH 1JIS1 BHINOJHEHUS (CM.
onepatop OVERLAY).

Janee paccmarpuBaioTcs cpenctBa Geficuka, HCIOJb3ye-
Mble Ui OpPTaHM3alM¥ B3aHMOJEHCTBUA NPOTPAMMHBIX MOAY-
JIeH.

14.2. Komanpa APPEND. Ilpu nomouu komauasl APPEND
MOXHO OGBEIMHHTHL pasHbie MOAYJH B oxHy nporpammy. OG-
HIMHA BUJ KOMaHIbI

APPEND ums

rae ums — AMsA Mozyns (HaGop ot 1 1o 6 cHMBOJIOB, HauMHaIO-
muiicst ¢ 6yKBHI).

IMpu eemonuennu koManasl APPEND ¢ B3V B oneparus-
HYI0 [aMATb 3arpyxaercsi MOAYJb C YKa3aHHBIM HMEHeM,
KOTOpHI OGBeIHHsIeTCA ¢ MpOrpaMMoH, Haxojslledics B omne-
patuBHOH namaTH. IIpu 3toM, ecim B mporpaMmax HMeOTCS
CTPOKH C OZMHAKOBHIMH HOMepaMH, TO Iocje OObeAUHEHHS B
nporpaMMe OCTaHeTCs CTPoKa BhI3BaHHoro ¢ B3Y wmoayas,
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T. €. HY}KHO CJIIUTH 3a TeM, YTOOB! OTIe/bHble MOAYJH He Ie-
peKphIBaIMCh (He HMENH CTPOK C ONHHAKOBBHIMH HOMEPaMH).

14.3. Onepatop COMMON. [Ipu noouepeaHoOM BHIMOJHEHUH
MOJYJIeH, KaK MPaBUJIO, HCXOXHBIMH JaHHBIMH LIS CJeyIOLIero
MOAYJIfi ABJAIOTCS Pe3yJbTaThl BBHINOIHEHHS MpeAblAyLIero.
[pu 3arpyske HOBOro MonmyJisi (mpH moMoru omeparopa CHA-
IN; cMm. . 14.4) 3HaueHUs BceX MePeMEHHBIX M MacCCHBOB CTH-
paroTcsi, KpoMe TeX, KOTopble B IPeIIeCTBYIOIeM MOy e GbLIH
o6bsinjennl B oneparope COMMON. Takum o6pasom, onepa-
top COMMON MOXHO HCHOJNB30BaTh VIS Mepenauyd JaHHBIX
H3 OJIHOrO NPOTpaMMHOTO MOLYJsl B APYTroH.

O6wuit Bux onepaTtopa

COMMON cnucox

TJI€ CRUCOK CONEPIKMT MMeHA MepeMeHHBIX HJIH MacCHBOB.

Jlia MacCHBOB HYMKHO YKashIBaThb pa3Mephl (KakK B omepa-
tope DIM). Maccusbl, o6bsiBiieHHbie B oneparope COMMON,
He JIOJKHBI OMHCBIBaThes oneparopoM DIM.

14.4. Onepatop CHAIN. Onepatop CHAIN BuisbiBaer
¢ B3Y B onepaTuBHyoo mamsThb NpPOrpaMMHBIH MOAYJb C YKa-
3aHHRIM umeHeM. OGUIME BHJ omeparopa

CHAIN uns [LINE NI

[Mpwu Beimonuenuu oneparopa CHAIN Bce OTKpHITHIE MIPEXHI-
IymuMm MoayJseM (aisibl 3akphIBAalOTCA, BCE CTPOKH CTapo#
ImporpaMMbl YHHUYTOMKAIOTCS, 3HAYEHHs IEDeMEeHHBIX H Mac-
CHBOB, He ONHCAHHBIX B MpEIbIIYIEeM MOAYJE ONepaTopoM
COMMON, crupatorcsi. Ecin HeoGsi3arenbHH napamerp LI-
NE N orcyrcrByer, To ympaBleHHe MepefaeTcsi CTPOKe BHI3-
BaHHOTO MOAYJ/Isi C MJIaJiIEM HoMepoM. B mpoTHBHOM ciiyuae
ynpas/ieHHe nepenaercsi CTpoke ¢ HomepoMm N,

3 ameuaHnue. Kpome onepatopa COMMON, n1s nepe-
Jlaud aHHBIX MOMKHO HCHOJIb30BaTh (ailyil mpsMOro H mocse-
JI0BaTesIbHOTO Joctyna, chopmupoBanHble Ha B3Y. Mwms ¢aiina
MOXeT ObiTh NepenaHo npu nomomu oneparopa COMMON
HJIM TIPH TOMOMIM JMasiora ¢ HOJIb30BaresieM HelocpeICTBeHHO
C KJIaBHATYpHI.

14.5. Onepatop OVERLAY. Onepatop OVERLAY BhI3HI-
Baer ¢ B3Y B oneparuBHyi0 maMaTb OporpamMMHBIA MOAYJb ¢
YKa3aHHbIM HMeHeM H OObelUHSIeT €ro C nporpaMMoﬁ, Haxogd-
mefica B oneparuBHOi nmamsati. OOUA BUA oneparopa

OVERLAY uns [LINE NI

[Tpu BeinosiHenuu oneparopa OVERLAY crpokH 3arpyxae-
mo#i ¢ B3Y nporpamme! 3aMelllaloT CTPOKH C TeMH e HoMepaMmu
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nporpammel, Haxoasauefica B O3Y. OcranbHele CTPOKH CTapoi
nporpammnl coxpaHsiorcss 6e3 H3MeHeHHs. Bce mepemenHble H
MacCCHBBI COXPAHSIOT CBOH 3HAUEHHSs, OTKPBITHIE (DafiyIbl OCTAIOT-
Csl OTKPHITBIMH. B 3arpy:kaeMbix cTpokax He JO/IKHO GbITh one-
paropos DIM u DEF FN.

Onepatop OVERLAY M0XHO HCIIOIb30BaTh /151 H3MEHEHH S
aJTOPHTMA, MO KOTOpoMy oOpabaTbiBaloTCs JaHHbIE; AJ1A 3a1a-
HHs NepeMeHHbIM HCXOIHBIX 3HAUeHHH C MOMOLIbIO ONepaTopoB
npucBauBaHusi, uyepes onepatopsl DATA wuau uepe3 rpynny
OIEepaTopoB CUMTHIBAHHs AAHHBIX U3 ¢afina Ha B3Y; ana op-
FaHH3allMH BbI30Ba CJIEAYIOLIEro MOAYJA U T. I.

ITp u M e p. CocraButh NporpamMmy, KoTopas B 3aBUCHMOC-
TH OT 3HaueHHs HEKOTOPOro IpH3HaKa JHOO olpele/sieT Ma-
TEMaTHUECKOEe OXKHJAHHE M JHCIepCHI0 AJs BbIOOpKH H3 10
yhcen, au6o oGpabartbiBaer TecT, JMGO 3aKaHYHBaeT padoTy.
B kauecTBe mpu3HaKa Hcmonb3yercs nepeMenHas C, npuHHMa-
I0lIAs OJHO M3 TpeX 3HAueHHH:

0—xoHer, pa6oThl,
C ={ 1—o6paborka AaHHBIX NOJb30BATE/IA,
2-—o0paboTka Tecra.

B KauecTBe TecTa HCINOJB3YIOTCS Clefyioliye naHHble: 1, 2,
3,4,5,6,7,8,9, 10.

Pemewnue. IlIpu cocraBieHdH NpOrpammbl pellleHHs
3TOH 3aJauH IPOJEMOHCTPHPYEM BO3MOXKKHOCTH HCIIO/Ib30BaHUs
Pa3HUHBIX CPEACTB VI OPraHM3alMH B3aUMOJEHCTBHs MOAY-
aef.

Boigenum nsa moayasi. B nepsom (MODULIL) 6ynem BBo-
autb npusHak C ¥ pansble noubsoBatens (ecau C=1). Ilpu
C=0 pa6ora nporpavMmbl 3aKaHYHBaeTCs.

O6paboTka JaHHBIX [OJIb30BATEJIA (HJIH TECTa) OCYLIECTBAsS-
ercsi B nporpamMe MODULZ2. Bni3oB 310r0 MOAy/si OCyIect-
pasiercs B MODUL1 (ecniu Cs40) npu mnomollyd omeparopa
CHAIN. Iocne Beinonnenus o6pa6orku B nporpamme MODUL2
cnc;Ba Bbi3bIBaercss nporpamma MODULI (omeparopom CHA-
IN).

Jlanee mpupoastcs Tekctsl nporpavM MODULL u MO-
DUL2.

Cnucok nepemernoix, ucnoavayemoix 8 npoepamme MODULIL.
HUcxonuple nanuble; C — npu3Hak, ONpPeAEIAIOLIUHA YCAOBHS
paborsl nporpammsi, N{Tj — uMs nporpamMmHoro ¢aiia st
XpaHeHHA NaHHHIX MO/b30BaTeNsi, A — MaccHB pasmepom 10
(nanHBIe TOJMB30OBATENSN),
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Pesyabrar: nporpammuslii daisn N{J, cojepxallvii faHHbIe
NoJIb30BaTe/Is .

Bcenomorarenbhele nepemennsle: N1{T§ — mia dopmuposa-
HHMs UMeHH nporpaMmHoro daitna, B{Cj— crpoka nporpamMmHo-
ro ¢aiina, I — ynpasisiiomas nepeMeHHast IHKJa.

Hporpamma MODULT

10 COMMON ColN®
20 DI A(1D)

30 FRINT “BEEAWTE YCAOBMA PABOTM®
40 PRINT "0 - KOHEU PABOTM s 1 ~ OFFAEOTKA SKCHEPHMEHTA®
50 PRINT *2 ~ TECT”

60 INPUT C

70 IF C=0 GO TO 260

80 IF C=2 60 TO 250

90 IF C<)1 GO TO 30

100 FOR I=1 TO 10

110 PRINT “BBERMTE”5I;" AAHHOE"
120 INPUT ACD)

130 NEXT I

140 PRINT “EBEANTE WMA #ARAA”

150 INPUT Nx

160 N1X=Nx+! BASY

170 OPEN N1x FOR OUTPUT AS FILE #
180 Bx=730 DATA’

190 FOR I=1 T0 ¢

200 Er=Ex+STRR(ACI)) 47,7

210 NEXT I

220 Bx=Bx+STRX(A(10))

230 PRINT &1,B%

240 CLOSE #1

250 CHAIN “MODUL2”

260 PRINT “KOHEW PABOTM"

270 STOP

Cnucok ucnoasdyemoix nepemernsix (nporpamma MODUL2).
Ucxonnble nannble: C — npu3Hak ycjoBus 006paGoTKH JaH-
HbiX, N[T§ — uMs nporpaMMHoro daiuia, chopMHPOBAHHOTO B
MODULL. :

Pesysbrar: ‘M — matemaTnueckoe oxujaanue, D — nucnep-
cHsl.

BcnomorartesibHble nepeMeHHble: V — MaccuB pasMepoM 10
(nanHple nna o6pabotku), | — ympaBnsiollas nepeMeHHas
[HUKJIA.

[TloscHeHHsa K mnporpammam. Paccmorpum
BHauaje nporpammy MODUL2, ocyuiectBasiiomyio o6paGoTKy.

Ecnn C=2, To o6pabaThiBaeTcs TecT, 3aaHHBLA B oliepaTtope
DATA (crpoka 30). Ecau C=£2 (1. e. C=1), To BhINIOJNHAETCA
onepatop OVERLAY (ctpoka 70), KOTOPHI BHI3bIBAET C
B3Y nporpammasiii daiin ¢ umerem N{TJ. tot daity coaepxur
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MNporpamma MODUL?2

10 COMMON CoNxm

20 DIM V(10}

30 DATA 112239495+14171819:1Q

40 PRINT "RARA AAHHMX"

50 ¥=0 \ D=0

60 IF C=2 GO TO 80

70 OVERLAY Nx

80 FOR I=1 TO 10

20 READ Y{I) \ PRINT V(I)}

100 #=M+V (I}

110 D=D+V (1) #V (1)

120 NEXT 1

130 PRINT \ PRINT

140 M=M/10

150 D=D/10-H*H

160 PRINT “HATEMATMYECKOE OXURAHUE H="iM
170 PRINT "AUCREPCHA D="3D
180 CHAIN “HODULL”

crpoky 30 c onmeparopom DATA, B KOTOpOM 3aJaHBl JaHHHIE
noJb30BaTeNsl. OTa CTPOKA 3aMeHseT B ONepaTHBHOH NaMsTH
crpoky 30 ¢ ganHeiMH TecTa (Ha B3Y nporpammva MODUL2
coXpaHsiercsl B HCXOJHOM BHJel), H ynpapijieHHe nepenaercs
CTpOKe, cjelyroilell sa onepatopoM OVERLAY, Ha Hayamo
nMKJaa o6paboTKH.

Janee paccmorpum nporpammy MODULL. B 3toit mpo-
rpamMMe ocyiecTsisieTcsi ¢opmupoBande Ha B3V daiina N}
(ctpoku 140—240). Wmsa d¢opmupyemoro o¢aitna BBOAHTCH B
nepemennyio N{J. B crpoke 160 k umenu gaiina no6apisercs
cneundukauus .BAS*), wucnonapsyemass 145 nmporpamMHBIX
tai10B.

Hanee, B crpokax 180—220 dopmupyercss cHMBOJIbHas Ile-
peMenHass B[] noouepenHbIM BK/IIOYEHHEM CHMBOJIOB (HJIH
Ha6opOB CHMBOJIOB), H3 KOTOPBIX JO/2KHA COCTOfITb NMPOrPaM-
MHas crpoka. Oneparop 230 3anuchiBaeT 3Ty CTPOKY B KauecT-
Be nporpamMmHoro Gaiiia ¢ umeHem N{J.BAS na B3VY.

Ilepenaua snauennit C u N, samaBaembix B MODULI,
BMODULZ, ocymecrsasiercs ¢ noMolipo oneparopa COMMON.

IIporpammet MODUL1 u MODUL?2 seishiBaotca ¢ B3Y
noouepefHo (0OAHA, 3aKOHYHB paGOTy, BBISHIBaeT APYTYIO),
noka B nporpammMe MODULI1 ne 6yzer Beeneno C=0.

*) Ha wmunu-9BM cepuit CM u «DieKTpOHHKA» HCNOJB3YeTCA
NOHATHE cneyuduxayus ¢aidsa, KoTOpas 3aMHCHBaeTCH CPady Iocje
AMenH ¢afia. CnenndHKauus HpHMEHdAeTcs LIS ONpejeJeHHs THOA
¢aiiia, B 4acTHOCTH, NporpaMMHuHe ¢afJn Ha GeHCHKE HMEIOT CTaH-
ZapTHylo cnennduxanuio .BAS, a dafirbl ¢ JaHHRMH AJs Oporpamm
Ha GeficMKe — cTaHZapTHylo cneuddukauuio .DAT,



'napa 4. OCHOBbl NMPOIrPAMMHPOBAHHUSA
HA BEHCHKE

I'naBa 4 copepxut 10 nocreneHHo ycJIOXKHAKOIIKUXCSH paGoT
Pa3NMYHONH TEMATHKH, NpeJHa3HAYeHHBIX IJIf CaMOCTOATENb-
HOro BhlnonHeHus. Kaxpas pabora BKJIOYaeT TeOpeTHYeCKoe
BBeJleHHe, 3aJaHHs TpeX YpPOBHeH, KaXloe H3 KOTOPHX CO-
JIep:KHUT 15 3aKau, U yKasaHMsl K pelleHHI0 HauGoJiee TPYAHBIX
3anau. K sagauam paGor 1, 2 u yactuuto pa6ot 3, 5, 6 3agaHbl
HCXOJIHEIe JaHHEIE, Ha KOTOPHIX HEOGXOLMMO MPOBEPHTH paboTy
nporpaMmbl CHayalla BPYuHYylo, a 3ateM Ha DBM. Ilpensapu-
TeJIbHO HeoOXOAHMO IPH NOMOIUM PYUYHBIX HPOCYETOB ONpefe-
JIUTDb, KaKHe pe3yJIbTaThl JOJDKHA JaBaTh IPOrpaMMa JJis Kaxk-
JOro HaGopa HCXOAHBIX JaHHBIX, H HCIOJb30BaTh JaJiee 3TH
pe3yJbTarthl NpH npoBepke paGoThl mporpaMmbl. Jjs ocranb-
HBIX 3aflay HeoOXOAHMO MOATOTOBUTh TecTHl (cM. M. 7 INaBHl 2),
obecreunBarollie BCECTOPOHHIOI NMPOBEPKY paGoTH Nporpam-
Mbl. TecThl NO/KHB GBITH MOATOTOBJEHH 3apaHee (4O BHINOJ-
HeHHsl NPOTpaMMbl) C HCIOJb30BaHHEM, ec/ld Heo6XOAUMO, pyy-
HBIX [POCYETOB.

Pekomenziyercs clieyomuii nopsjok BBHIIOJHEHHS pPaGoT:

— H3YYUTb TeOpeTHUEeCKOe BBeJeHHe k¥ paboTe H PEKCMeH-
JIOBaHHbIe pasjesbl rias 1 u 2;

— BHHMarteJbHO NPOYHTATh 3aJaHHe COOTBETCTBYIOLIETO
YPOBHS;

— CaMOCTOSITEJIbHO BHIIOJHHTb BCe MYHKTHL 3ajaHus (B
clydae 3aTPYAHEHHS] CM. YKasaHHS K pelIeHHIO 3anau);

— TIOATOTOBHTb OTYET 10 paboTe, BKIIOYAIOIIHIH CleAyloLIHe
paszesl:

1. ®opmynupoBKka 3agauH. :

2. MaremaTnueckasi IOCTaHOBKA 3aflauH (eciu Tpebyercs).

3. Brifop mepeMeHHBIX MPOrpaMMBL.

4. Cxema anroputMma.

5. IIporpamma (ans pabor 7—10 pacneuaTka mporpammbl
ua ITY).

6. TecThl.

7. PesysbraTl TeCTHPOBaHHs,
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B pasgene «PesysbTarThl TeCTHPOBaHHs» HEOGXOLMMO MPH-
BeCTH HCXOJHBIE JaHHBIE, YKa3aHHBIE B 3ajaue WM MOATOTOB-
JieHHBIe B KauecTBe TeCTa, H pe3ysbTarhl PabOThl MPOrpamMMbl
Ha KaXJoM Habope HCXOAHBIX JaHHBIX,

Pa6oma 1. MPOCTEAWIMUE NMPOTPAMMBI JIMHEAHONA
CTPYKTYPbI. PE)XUM HENOCPEACTBEHHOI'0O HCIOJIHEHUA.
NMPOTPAMMHBIA PE)XUM

TeopeTHuecKkoe BBeJaeHUe Pewumom nenocpedcm-
BeHHO020 UCNOAHEHUA Ha3biBaeTCs TaKoH pexuM paGornl DBM, korga
K2)XIHA ONepaTop BHITOJIHSIETCS CPa3y mocJie BBoAa B DBM.

Hanmpumep, mocie BBOXAa CTPOKH

P=1

(A% 3TOTO HYXKHO HOCJEXOBaTeJbHO HaXaThb Ha KaaBumu P, =, 1 u,

Aanee, Ha kaasumy BK) B mamarn 3BM Beifesserca sueifika mox

nepemeHHyl0o P r 370 mepemMeHHo#l mpHcBauBaercs 3Hauenue 1.
Ecsan najee BBeCTH CTPOKY

PRINT P

1o 3HaveHHe P (paBHoe 1) 6yner BbIBeJleHO Ha 3KpPaH JHCHJeES.
Ecnu panee BBeCTH CTpOKH
P=P+1
PRINT P

snauenHe P H3meHHTCa Ha | H HOBOe 3HaueHHe (paBHOe 2) GyZeT BH-
BeleHO Ha 3KPaH JHCRHJes.

B nporpaMMHOM peXHMe CTPOKH NpOrpaMMbl HYMEpYIOTCS U CHa-
waja Bce BBOXATCA B mamsaThb OBM. BrimonHenne BBeeHHHIX CTPOK Ha-
vunaerc no komanze RUNNH. Hanpumep, BBefieM CTpOKH

10 P=1

20 PRINT

30 PP+l

40 PRINT P

CTpokH HpOorpaMMBl MOCJe 3TOr0 HaXoAATCA B maMaTH 3BM,
HO He BhimosuATcA. BBenem komangy RUNNH. Oas atoro na6Gepem
na xnapiatype RUNNH u naxmem kaaBumy BK. Ilporpamma Hauu-
BaeT BHIIOJNHATBHCA CO CTPOKH C HaHMeHbUIMM HomepoM. [Tocie BHMOJ-
HEeHHs1 OuepefHOro omepaTopa Nepexoj K CJaeAyiolleMy HDPOHCXOAHT
aBTOMATHYeCKH. B pesyabTaTe Ha 3KpaHe JHCIJIes NOABHTCS

1
2

CTpPOKH IpOrpaMMbl MOT'YT BBOAHTBCA B HaMfATh B JI0oGofi mocieno-
BATENILHOCTH, HO BBINOJIHAIOTCA OHM B IOPAXKe BOSPACTaHHT HOMEpOB,
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HayHHasg CO CTPOKH C HAMMEHbLIIHM HOMEDOM. Hanpumep, €CJIM BBECTH
caepylouie CTPOKH B TO# MNOCJEe0BATENbHOCTH, KaK OHHM HaIHCaHBI

40 PRINT F
20 FRINT F

10 F=1

30 F=F+1
TO BbLINOJIHEHHE HX BCE PaBHO 6y).16T NpOHCXOAHUTb B NOPsAAKe BO3pacTa-
HHUSI HOMEPOB M Ha 3KpaHe€ JAHucIies, Kak H B NPpeabiAylieM Ipumepe,
NOABHUTCA

1
2

PaccMoTtpenHast Bhllle Iporpamma siBJAsI€TCsl NPUMEPOM MPOrpaMMet
JauHeitnoll crpyKtyprl. Ee omepaTopsl BbIIOJIHAIOTCS CTPOro B MOPsiAKe
BO3pacTaHHs HOMePOB CTPOK. Kaxblit onepaTop BLITONHAETCS OfMH pas.

B KauecTBe ewie OJHOrO MpHMepa COCTABHM NPOrpaMMy AJs BH-
YHCJIEHHS] BHPaKeHHs

F=x24-2xt4+6 npu x=3

(cM. nporpammy 4.1).
Mporpamma 4.1

10 X=3

20 P=X%X

30 F=P+2%PxP+4
40 PRINT F

50 STOF

B nporpaMme wucnosb3yercs BclioMoraTtejabHas nepeMeHHas P,
KoTopass Bbiuucasercss 3apaHee (P=X=#X) u wucnoabdyercs paJee
NpH BhuHcaeHUH F (mas BbluHCaeHHs x%).

Bananue I yposus [lpeackasaTb, 4TO MOSBHTCH Ha 3K-
paHe JMCIles NPH MOCJEJOBaTeJbHOM BBOJAE CTPOK. BBecTH CTPOKH
B namaTb OBM. CpaBHuTb pe3yabTaT ¢ OKHJaeMbiM., BapuanTu 3anau
NpHBEJEHbl HUKE.

Bapuanmo sadas 1 YPposHA.

1. Q=3 2. T=0 - 3- A"
Z=(+8 =3%T B=36-4
FRINT QiZ FRINT Til PRINT ArD

4, F=4 5. L=9 » H=
F=F+1 X=L#L+4 ¢ 2:35
FRINT P PRINT L1X H=H#p

PRINT F:H
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7. L=3 B. A=1 ?. C=8

L=L+2 B=A%4 H=C/4
F=LxL FRINT AsB H=H#*H
PRINT Pel. A=A+] PRINT CsH

B=A%A
PRINT AyE

10. P=2 1. P=3 12. A=1%5
F=pPxp H=P+7 B=A/3+1
PRINT P H=H/2 A=A+EK
P=F+4 PRINT P:H PRINT AsR
PRINT P

13- X=7 i4n F=2 ‘5- Ralé
P=X%X F=3 PRINT R
PRINT X!P F=F+F R=R/8
X=X+1 PRINT P:F R=R+3
P=X#X PRINT R
PRINT X»oP

3aganue II yposHuasa [IponymepoBaTb CTPOKH H3 BapH-
aHToB 3afay I ypoBHs, HauHHadA ¢ 10, ¢ wmarom. 10. BeecTn uX B naMATh.
Bumoanuts no komManze RUNNH. Crepers nporpamMmy u3 naMmaTH
komangoft SCR. Has storo na6parb Ha KaaBuaType SCR M HaxaTb
kaaBumy BK.

3apganue III yposHnsa CocraBurb nporpaMmy Aas peie-
HHA sajauH. [IpeAcKa3aTh pe3yJibTaT BHIIOJNHEHHUS NporpaMmel. Bsectn
nporpammy B OBM H BeImoaHHTh ee. CpaBHHTb pe3yJ/ibTaT C OXKHAA-
eMHIM.

Bapuanmor 3adax 111 yposus.

BobluHCAHTD:

1. F=(x+1)243(x+1) npy  x=3.
2. F=6x243 (x241)2 upH  x=3,
3. F=2(x+3)43(x+3)? npy  x=2.
4, F=x¥x*4-1) npH  x=6.
5. F=4x24-2(x*4-1)% npn  x=3.
6. F=3(x+1)24-2(x+1)4+2 npu x=2,
7. F=x2+42x+3 npu  x=4,
8. F=x/2-(x/2)% npu  x=8.
9. F=(x+1)/54(x+1)2 npe  x=4.
10. F=ux/3-+(x/3)2+1 npe  x=6.
11. F=((x+1)242(x+1))/4 npu x=3.
12. F=x%/24-(x2/2)%+3 npe  x=4,
13. F=(x41)/342 (x+1)3 opu  x=35,



14. F=(x+1)/3+(x+1)? npu  x=5,

15. F=(x2+41)/2+427/x2 npu  x=3.

Bonpochn pgad camMmonmnpoBepKkH

1. Uro Takoe nepemennas? Kak oGoslaualorcsi nepeMeHHHe Ha
Geiicuke? Kak sanmuchBaloTcsl yHcaa?

2. YTo TaKoe peXHM HeNoCPeJCTBEHHOro HcmosiHeHHA? UTo Takoe
NpPOrpaMMHBIA pexHM?

3. Kakue omepatopbl GeifiCHKa MOryT BLIIOJNHATHCH B peXHME
HEMOCPEeCTBEHHOrO HCIONHEeHHAP

4. Kak BBeCcTH CTPOKY NporpaMmn B namarb dBM?

5. KakoBa cTpykTypa nporpaMmn Ha Geficuke?

6. B xakom nopsijke BbINOJNHAIOTCA CTPOKH NpPOrpaMMbi?

7. Kakasg xkomaHia 3anycKaeT NpOrpaMMy Ha BHIOJNHeHHe?

8. Uro Takoe nmporpamma JHHeHHOHA CTPYKTyphI?

9. Kakoii KOMaHIOH MOXHO CTepeTb MporpaMMmy H3 NaMATH?

10. Kak 3aMeHHTb HeNpaBHJIbHO BBEIEHHbIH CHMBOJ?

Paboma 2. TNPOCTEHIUIME MNMPOrTPAMMbI HUKJIMUYECKORA
CTPYKTYPbI

Teopernueckoe BBeJgeHHe [lepen BHIONHeHHEM 3a-
JaHHil pa6oTH 2 HEOO6XOJHMO O3HAKOMHTLCA ¢ I. 3 raasu 1, nm. 1, 2
raaBn 2.

Lukarom HaspiBaeTcsi MHOTOKPATHO BBHINOJHSAeMas MOC/AeL0OBATENb-
HocTb JeficTBHH (omepaTopoB). LIMKJa — THNH4YHas CTPYKTypa, Xapaxk-
TepHas M/ NporpaMM, peaJHsyemhx Ha JBM.

CTpyKkTypa HHKJa npeicraBjeHa Ha pHc. 1.3 (uuka f[o) U ua
puc. 1.4 (uuka IToka).

Oco6GeHHOCTb LHKJIa /[0 B TOM, YTO TeJO LIHK/A BCerja BHIOIHACTCH
XOoTs 6l oauH pa3. B nukie IToxa Teno IHKJIa MOXKET He BHIIOJHHTBCS
HH pasy (eClH YCJIOBHe BBIXOJla H3 LIHKJA OKa3blBaeTCs BHIOJHEHHHM
npH nepBofi ero nposepke). IIpH pemeHHH GOJbIIHHCTBA 33Ja4 MOXKHO
HCNOJNb30BaTh CTPYKTYPY UHMKJAa Jio6oro THna. B oThelbHHX cay-
yasix MCIOJb30BaHHe IHKIAA [Ioka ABJSIeTCA €JHHCTBEHHO BO3MOXHHM.,

Pemenne 3agau paGoTbl 2 TpeGyeT HCIOJNb30BaHHS NpPHBENEHHHX
HHKe THIIOBHIX aJTOPHTMOB IIHK/JIHYeCKOH CTPYKTYpbl. 3anaun cdopmy-
JIUPOBAaHH B 0o0WEM BHIe. AJITODHTMbI NPHBOAATCA B BHAe cXeM. BriBog
Pe3yJIbTaTOB Ha MedaTh Ha CXeMe, KaK MPaBHJIO, He NPeAyCMaTPHBAETCS .
Jns GoJNbHIHHCTBA aJTOPHTMOB NPUBOASTCH NPHMEPH HX Peayu3alHH
B BHJe nporpaMMm Ha OeMicHKe.

B npHBeleHHBIX THNOBBIX aJAropHuTMax (nn. 1—4) UHKJIH Oprauu-
3yloTCSi NPH TNOMOIIH ynpasJsiomeld nepemeHHoR nHkaa (cM. m. 1
raasu 2). I TaKHX LUHKJIOB MOXeT GHITb NpelJoKeHa GoJiee AeTajb-
Hast CTpYKTypa (pHc. 4.1), B KOTOpOH BhbifleNieHH GJIOKH, OpraHH3yiOlHe
IHKJI: 3aflaHHe HauaJbHOro 3HaueHHs (I,,q) ynpabasiomeii mepeMeHHof
nukaa (I), H3MeHenHe ynpaBasiouiel nepemeHHofi LHKJAa Ha war (H)
H npoBepKa AOCTHXKeHHS Koneunoro 3HaueHHs (lxon) ympasasiomed
nepemenHofft LMKaa. B yactHOM cayuae, Korja ynpas/diouias nepeMen-
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Has LUKJIa H3MeHseTcs, HauHHAas OT 1, ¢ mwaroM 1, ee Ha3HBAIOT Cuen-
4ukoM, 8 OpraHU3yeMblii IPH OMOLIY Hee WHKJ — YUKAOM NO CHemUuKy.
B 6moke «HauanbHble NMPHCBaMBAaHHSA» NOJKHBI 33aJaBaThCl 3HAUEHHA
nepeMeHHBEIX, HCMOIb3yEMBIX B Tese IHKJ/Ia (MJIH B OJ0Ke IPOBEPKH yc-
JIOBHA), M3 TeX coo6paxKeHHH, YTOGH IPH NEePBOM NPOXOXKIAEHHH IHUKIA
noJyuaJjicsi OpaBHJbHBIA pe3ynbTaT. HanpuMep, NPH BHYHCIECHHH CyM-
MH 1 cliaraeMelx (cM. m. 1) mocsie mepBOro NPOXOXKAEHHS IHKIa cyMMa S

|

HaYabHble
npucbaubanun

TEAD UUKAL

Puc. 4.1 Puc. 4.2

ROJKHa GBITh PaBHA NEPBOMyY CJaraeMoMmy, T. €. IOCJe MEePBOro BEIOJI-
HeHHs onmepatopa S=S-x; (mpu {=1) RouKHO GHTb S=x;, a Aas
sToro B GaoKe ¢HauasnbHble mpHCBaMBaHHS» HYXHO 3ajaTh S=0 (cM.
puc. 4.2). AHAJOrHYHO, HPH BBHIYHCJIEHHH NPOH3BENEHHS 7 COMHOXH-
TeJsedl (1. 2) nocJie MepBOro BHINOJHEHHS onepatopa P=P.x, (npu i=1)
AOJIKHO GBITb P=1x;, a j1s sToro B GjoKe «HauasbHble IPHCBAHBAHUSAY
HyXHO 3ajaTh P=1 (cM. puc. 4.4) u T. 1.

1. Buiucnenue cymmo. n carazaemoix. TpeGyercss BBHIUHCAUTD S=

n
=2x,~, The x; — i-H 4ieH CyMMBI, 3aBHCAUHA oT {. Hanpumep, npu
i=1
x;=i{ S paBHO CyMMe NepPBHIX 7 HATYPaJbHBIX YHCEJ.
3azaua CBOXMTCS K OpraHH3alHH LHKJIa no i. [Ipu KaxzoMm mpo-
KOXJEHHH IHKJIA 3Ha4eHHe S yBeJHUHBAeTCA Ha OdepefHON uwieH CyM-
Mpl. Jlo BXofla B LHKJ HYXHO 3afaTb S=0 (puc. 4.2).
TporpaMma 4.2 peannsyer npHBeJeHHH R aJATOPHTM MJIA BHIYHCJIE-
HHS CyMMbl NepBHIX 15 HaTypajabHEIX uHcen (¥;=i, n=15).
B HekOTOpHIX cayyasx Ajs yMeHbINEHHS OGIIEro KOJHYeCTBa BH-
NMOJNHAEMHX apHPMETHUCCKHX olleparHi IeJecoo6pa3Ho IOCHeAYIOMmHH

126



Mporpamma 4.2

10 8=0

BO FOR =170 13

|30 S:'-S‘f];

40 NEXT I

50 PRINT 8

&0 STOF
YneH CyMMBl BBIUHCJASTb, HCIOAb3ys npeisiaywuid. [lpn stoM pas
o603HauyeHHs UYJEeHa CYMMHB HYXHO HCIOJb30BaTh BCIIOMOraTeJbHYIO
nepemeHnylo. Hampumep, mnpH BBEYHCJIEHHH

n
S=Z xi meaecoo6pasno 0603HauuTh c=x{ u l

i=1 N
AJISl BBIYHCJIEHHS CJOeAYIOlEro 4jena JOMHOXHTb
npeabinymuil Ha x (c=c-x) (puc. 4.3).

B HeKOTOPHIX CaydYasx, Hanpumep, NpH X;=
=(—1)i i Takoil IPHeM IeecoobpasHo TIPHMe-
HATb K OJHOMY M3 COMHOXHTeJeH ujieHa CyMMHI,
a MMeHHO BHuMcaaTh c¢=(—1)/ &as cienyio-
mero ujeHa CyMMH Kak c¢=—c. Jlo Bxoaa B
WHKJ (1)1 IEPBOTO YJIeHa) HYXKHO MOJOXKHTb ¢=1,

B KauecTBe mnpHMepa, HJJIOCTPHP yIOIEro
paccMOTpPeHHBIl NIpHEM, COCTaBHM IIpOrpaMmy
Ml BBIYHCJEHHA caejyiomeld cymmr S=

10
= D (—1){ (14 p)¥/i npn sajanHOM 3naveHnH
1=1

p=3,5.
Ujen CyMMBl IpeACTaBHM Kak c¢/i, Ile c=
=(—1){(14p)?. [Jns KaXIOro CJIeAyIOMEro dJe- Puc. 4.3

Ha CyMMbI ¢ 6yXeM BHIYHCJATH MO PEKYPPEHTHON
¢popmyne ¢c=—c(1-+p)?, rae B npaBoit yacTH HCMOAB3yeTCH 3HAUEHHE €
AJis Ipelbiyluero yieHa. Jlo BXxoja B ILHKJ NOJNOXHM ¢=1 U ¢ AMa nep-
BOrO YJeHa CyMMbl GyJeM BBHIYHCIATL N0 obuiel ¢opmyne (mporpam-
Ma 4.3).

Nporpamma 4.3

10 P=3.5 \ §=0 \ (=1
20 X=1+F \ X1=X#X
30 FOR I=1 TO 10

40 C=-CxX1

50 §=6+C/1

60 NEXT I

70 PRINT §

80 STOF

B npuseZeHHOfi nporpaMme BcIoMOraTelbHule nepemenhnle X, X1
HCHOAB3YIOTCH I YyMeHblueHHS ©0O0mero o6beMa BLIYHCJAEHHI.
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2. Bowucnenue npousgedenus n comHoxcumenseld. TpeGyercss Boi-
n
QHCAHTD P=H Xi=X1+Xae ... 0%
i=1
Dra sasaya TaKKe CBOAHTCSL K OpPraHH3allHH LHKaa mo . [I;:
KAXIOM NPOXOXKAEHHH HHKJa NpoH3BedeHHe (P) yMHOXKaeTcs Ha Ou.-
peanof unen. Jlo BXoga B UMK HyxHO 3agaTh P=1 (puc. 4.4).

nevary &,y

Puc. 4.4 Puc. 4.5

K sToMy aJropuTMy CBOAHTCH 3ajaua BHUHCIenns P=nl (x;=i,
§ — narypasbHoe). [Iporpamma 4.4 peasusyeT 5TOT aArOPHTM DU n="6.

Mporpamma 4.4

10 P=1

20 N=4

30 FOR I=2 TO N

40 P=pP*]

80 NEXT I

60 PRINT Ni"l="3iP

70 STOP

HauanbHoe 3HadeHHe YNPAaBJAOMeH mepeMeHHOH LHKJa | B ome-
parope FOR nosaraercst paBHHM 2, 4To6GH HCKJIOYHTb JHIIHIOW Olle-
panmio (ymuoxenue | Ha I).

8. Tabyauposanue @yncyuu. TpebyeTcs BHUHCAHTD (DYHKIHIO
y=/(x) na orpeske [a, b] ¢ marom h.

Ias peuleHHs 3ajayd HYXHO NMpelBAPHTEJbHO ONPENeNHTb YHCJIO
TOueK, I KOTOPHX TpeGyeTcs BEITHCIHTb QYHKIHIO (n=(b—a)/h+1)
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H OpraHH30BaTh UHKJ I/ BHIYHC/JIEHHS 3HaYeHHA QYHKUHH B Kaxaoil
Touke. [TedaTh mosyyaromMXCcsl 3HAYEHHH HYXKHO OCYWECTBIATH B HUK-
Jie Kax bl pPa3 mocsie BHYHCTEHHS 3HaueHHS (YHKUMH B oYepeNHOH
Touke (puc. 4.5).

TMporpamma 4.5 peanusyeT NpHBeJeHHHH ajJropHT™M TabyJHPOBa-
HHA I/ MOJNYdYeHHs TabaHnbl QYHKUHMH y=x sin X OpPH H3MeHEHHH X
Ha OTpeske OT —i X0 % ¢ waroM /B (n=11),

Mporpamma 4.5

10 FRINT "X"y"y*

20 PRINT

30 X=-PI \ H=FI/5 \ N=it

40 FOR I=1 TO N

B0 Y=X*8IN(X)

60 PRINT XyY

70 X=X4H

B0 NEXT I

90 staop

4. Mpubarucennoe goiucrerue niowadu. AJropuT™M NPAGIHKEHHO~
To BHYHCJEHHS MJIOMWaJH IeoMeTpHYeCKOA (GHrypH (AHHHH, OrpaHH4M-
BalomHe GUrypy, 3allaHbEl aHAJUTHUYECKH) ABJIAETCH O6beIHHEHHeM aj-
TOPHTMOB CYMMHDOBaHHA H TaGyJHDOBaHHA.

IMycts TpeGyeTcs BLIYHCAHTb NPHGIHKEHHO NJOmajb (GHUIYDH,
orpandueHHod rpadukoM ¢yHKUHH y=f(x), ocbio alcuucc H ABYM#A
OpAMEMH: ¥=a H x=b (f(x)=0).

Pa3o6bem oTpesok [a, b] Ha n wacrelt H BHYHCAHM MIomAaLb GUrypH
OpHGIHKEHHO KaK CyMMy 7 IPSAMOYTOJbHHKOB C OCHOBaHHUAMH h=
=(b—a)/n M BhHCOTaMH, ONMpeje/qAeMEMH 3HaUeHUeM GYHKIHH y==f (x)
B cepellHHe COOTBETCTBYIOUIEr0 NPSIMOYTOJMbHHKA,

IlporpamMa 4.6 peannsyeT NpHBeNeHHHR aJFOPUTM IJISt BHUHCJE-
HHA IVIOWAZH ORHOA apKH cHHycoHAH (a=0, b=mn, n=10).

INporpamma 4.6

10 5=0

20 H=P1/10

30 FOR I=1 T 10

40 S=8+SINC(I~1) *H+H/2) *H

80 NEXT I

60 PRINT “NACMARL DAHO¥W AFKY CUHYCOWAM";S8

70 sTOP

Crpykrypy nukiaa Jo peKoMeHAyeTCA HCIOJb30BATh NMPH OpPraHu-
SallMH IHKJIOB C M3BECTHHM [0 BLINOJHEHHS IHUKJA YHCJIOM ero moBTO-
peHHA (UMK TMo cyeTuHKy). Ecan uHcio moBTOpeHHMHt LHKJIA RO ero
BHIIOJIHEHHS HEH3BeCTHO, TO PEKOMEHAyeTCs HCIOJb30BaTbh CTPYKTYPyY
uukaa Iloxa.

IMpumep. MomHOCTh PaJHOAKTHBHOTO H3JIy4eHHA IpPOMOPIHO-
HaJIbHA KOHUEHTPAIlMH PafHOAKTHBHOTO BeuiecTBa. [lepHox mosypac-
naja ofHOr0 W3 H30TOMNOB yriaepoja cocrasiseT 8 guell. B HauaabHbift
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MOMEHT BpeMeHH MOUHOCTh HSNYTEHHA COCTAaBAfeT 2 peHTremafmac.

OnpefnendTh, uepe3 CKONBKO AHeH MOIRHOCTb H3JyReHHN CHHIHTCH N0

Gesonacuoft Ans wesoBexa BeamuHMms 0,15 penTremafuac.
Hi3meneHHe KOHLEHTPAUHH H, CJeJOBAaTENbHO, MOUHOCTH H3Ny9e-

RHSl OHNHCHIBaeTcH ¢©HOpMyJoH

Q=Qu™™
rge Q, — nauajgbsas Mommuoctb, A=In 2/P, P — mepHOZ mOAy-
pacnaga.

Pemenue Jas pewenns 3ajaun 6yaeM H3MeHATh ¢ ¢ SajlaH-
HEIM InaroM (Hampumep, 5 nHelt), BHIUHCASTD Q H CPABHHBATH €ro € JAO-
nycrtumoil BeinunHoi. UHc/I0 NOBTOpPEeHH# LHKJA 3apatee He H3BECTHO,
MO3TOMY HCHOJb3yeM CTPYKTYpy uukiaa [Toxa (mporpamma 4.7).

NMporpamma 4.7

10 Q0=2 \ T=0 \ 0=Q0 \ L=LOG(2)/8
20 IF Q{=.15 6O TO 50
30 T=T+5 \ Q=UOsEXP{-L8T)

40 60 T0°20
50 PRINT “KOHUEHYRANMA BYAET BESOQNACHOR HEPE3”s77"XHEW®

&0 STOP

3apganue | yposHaa [ia npuselenuoil nporpaMmu onpe-
JIeAHTh, KaKHe ONepaTopH o6pasyloT Teao HHK/IA, Kakad fepemenmas
fAIBJIsleTCs yNpaBasiomed nepemenHoft uuxxa, 3anonHuTs Tabanmy 2.1.
IlpeackasaTh, uTo OyjeT BLBefieHO HAa IKPAH HPH BHINOJHEHHH HPO-
rpaMmsl. BBectH H BHHOAHETH mporpamMMy. CpaBHHTH pesyaAbTar
C OXHAaeMHIM.

Bapuanmes sadas I yposwa.

1. 10 T=i 2, 10 F=D
20 PRINT ToTaT 20 FRINT 2xF,F#F
30 T=T+2 30 F=F+3
40 IF T{=10 GOTO 20 40 IF F{=i5 GOTO 20
50 STOP 50 STOP

3, 10 H=1 A 10 J=4
20 PRINT HyH+1 20 PRINT JsJu7
30 H=H+1i 30 J=J+2
40 IF H{=7 GOTO 20 40 IF (=220 6OTO 20
S0 5TOR 50 sTor

S. 10 I=5 4. 10 A=1
20 PRINT I,I%1 20 FRINT AsAxA
30 I=I+5 30 A=A+l
40 IF I{=20 GOTO 20 40 IF A{=4 GOTO 20
S0 STOP §0 5T0P
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7. 10 P=i 8. 10 §=0

20 H=2 20 Fs=i
30 P=psM | 30 §=5+1
40 PRINT MsP &0 PRINT TS
o s oo fo
= 40 IF I{=7 GOTO 30
70 STOP 70 STOP
Q. 10 I=y . =
20 P=7#I 10 gg g=§'~r
30 PRINT IF 30 FRINT TsC
40 I=T+1 40 T=T-2
50 IF I(=7 GOTO 20 50 IF T)=0 GOTO 20°
60 STOP™ 40 STOP
11. 10 H=20 12, 10 A=
20 C=H-@ 20 B=§ma
30 PRINT HsC 30 PRINT AsB
40 H=H-& . 40 A=f2
50 IF H)=0 GOTQ 20 50 IF AC=12 GOTO 20
40 STOR &0 STOP
13. 10 P=0 14, 10 P=16 .
20 FRINT PsP%p 20 PRINY PrPap
30 P=P+ 30 P=p-2
40 TF F(=B 6OTO 20 40 IF PY& GOTO 20
50 STOR 50 STOR
15. 10 P=14 40 IF P¥=b
20 PRINT FoPsp 50 STOR 600 20
.30 P=p-2

Baxaune Il yposus His npeinaraemol 3agaun Bbije-
JNHTb BOBTOpAIOIMHecH feficTBHA (LHKNI). BrGpars ynpasasiomyio nepe-
MeHHYIO DHKAa. 3anouHuTh TaGanuy 2.1. CocTaBHTh CHMCOK RepeMeH-
HHX DporpaMMul. 3anoaHHTb Tabuannxy 2.5. COoCcTaBHTH CXeMy H Npo-
rpaMmy LA pelleHHs 3ajaud. B mporpamMe npeiycMoTpeTb medaTh
32FOVIOBKA. BHIONHUTE mporpaMMmy BpYYHYIO, 3aIOJHAS TaGRuIy
punorneHus. [lposepmTe paGory nporpamuMu Ha 3BM.

Bapuanmer saday 11 yposusa.

i. Haneuararhs TaGnuny IOepeBOZa TeMNepaTypH H3 rpajycoB MO
mxane Leabcus (C) B rpapycw mkann Papenrefita (F) gas 3HadeHui
or 15 °C o 30 °C ¢ marom 1 °C. (Tlepepox ocymecTBasgercs no opmy-
ae F=1,8€432.)

2. Hameuararb TaGaHHY COOTBETCTBHS MeXJy BecoM B (yHTax
W BecoM B KI i1 3Ha4yeHHH oT 1 xo 10 pynToB ¢ marom 1 dynT (1 dynr=
=400 r).
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3. HaneuaraTb TaGauIy NepeBoia paccTosHHi B mofiMax B caH-
THMeTpH (1 moiim=2,54 cm) ana sHauenn# ot 1 fo 10 xofimos c marom 1.

4. BoluHCAHTb CyMMY IepBHX 10 HaTypaJbHBIX WYHCeN.

5. BHYHCIHTb INpOH3BeJeHHe nepBHX 10 HaTypaJbHEIX YHCEJ.

6. CocTaBATb TabJHLy YMHOMXKEHHs .1is uHcaa 12.

7. BHIYHCJIHTb CyMMY KBaZpaToB IepPBHX 7 HATYpaJbHHX YHCEI.

8. BosBectH B 7-10 CTeneHb YHCJIO 3, He HCNOJAb3YS ONEPALHIO BOS-
BeJleHHS B CTeINEHb.

9. HanevaraTb Tabnuuy SHaueHHH GYHKUHH y=x% BPH H3MEHEHHH
x or 2 jpo 12 ¢ marom 2.

10. BrYHCJAHTH HIpOH3BelJeHHE HaTypaJbHHX YHCeJ, HauHHasg OT

12 po 18.
6

11. Bouncans S=) 24
i=1
a) HCNOJb3Ys ONepalHio BO3BeJeHHS B CTeleHb;
6) He HCHOJB3Ys ONEPAaLHIO BO3BeleHHS B CTelleHb.
10
12. Buuncauts S= 2 (—1)" n?, He HcnoNb3ys OMNEpaLHIO BO3-
n=1 -
BeeHHd B CTelleHb.

13. CocraBuTb Ta6iHLy CTOMMOCTH mopuuil cupa Becom 50, 100,
150, ..., 1000r (uesa 1 kr 3 py6.).

14. HsBectHo, u9TO B | r XHBOR KJeTuaTKH (HampHmep, JepeBa)
copepxurca 7,510 smep paxnoakTHBHOro yriaepona. Ilocae ruGean
opranusma (@epeBa) PaJHOAKTHBHBE fJpa HAYHHAIOT pacnajaTbCs
M HX KOHIEHTPANHA yMeHbaeTcs 1o sakony N=N,e—M, rae Ny —
navanbHas Kounentpanus, A=(In 2)/T, T — nepuos mnoaypacmaga
(A1 pajHOaKTHBHOrO yrjepoja paseH 5570 ropam).

IMocTpouTh TaGaHLy 3aBHCHMOCTH KOHHEHTDAllHH PajHOAKTHBHHX
sep OT BPeMeHH JJis HHTepBaJa BpeMmeHH or 0 jpo 6000 ser ¢ marom
500 Jer, cyntags sa 0 MoMmeHT ruHGenH opranu3Ma (fepena).

15. TInoTHOCTb BO3AyXa YOHBaeT ¢ BHICOTOH MO 3aKOHY p=pge k3,
Cunras, urto py=1,29 kr/M3, 2=1,25.10-% 1/M, Hameyatathb TaG.HuLy
3aBHCHMOCTH IJIOTHOCTH OT BHICOTH IJsi 3HaueHH# ot 0 xo 1000 M
¢ wmaroM 100 M.

Yxazanua k pemenunto 3agau II ypopms.

6. Ta6anna yMHOXKeHHS AJs YHCJAa N CONepKHT Pe3yJbTaTH YMHO-
Xeuua 1N, 2.N, ..., N-N.

12. Iaa o6o3nayeHHS COMHOXHTeNs (—1)” HYXXHO HCHOJb30BaTh
BCIIOMOTaTeJIbHYIO NIePEMEHHYIO H BBHIUHCJATb KaXKIoe ee CJepylonree
3HaueHHe YMHOXeHHeM Ha —I.

14. 3a eaMHHLY H3MepeHHs KOHUEHTpPalMH NpHHATL 10°=1 Mupx
M yKa3aTb ee B Iluanke Ta6GaHubl. Toria HauyaiabHAfg KOHUEHTpPALHS
yucaeHHo paBHa 75. 3unavenne A==(In 2)/5570 BHuHCAATL KO BXOAa
B LHKJ, HCOONb3YysA AAd A JomycTHMoe B GeficHke oGo3HaueHHe.
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3apganue IIl yposnua ChopMmyaupoBaTs Sajady mare-
MaTHYecKH. COCTaBHTb CHHCOK MNePeMEeHHHIX HpOrpaMMH. 3amoJHHTb
ra6auny 2.5. Briiennts nukibL. [IpoayMaTs MX OpraHu3aimui. 3amos-
HUTb Tabauny 2.1. CocTaBHTh c¢xXeMy H HporpaMmy, ecli BO3MOXKHO,
AByMs crnoco6aMH (¢ HCIOJb30BaHHeM IHKJa Jo u uukaa IToxa). Yka-
saTbh GoJsiee NPEANMOUTHTENbHHHA croco6. BHMOMHHTL nHporpaMdy Ha
9BM. TIlpoBepHTb MPAaBHJAbBHOCTL MOJYYEHHHIX pe3yJbTaTOB.

Bapuanmer 3adax 11 yposua.

1. Briuucaute npHOMIHIKEHHO MuoWladb OZHOR apKH CHHYCOUIH,
pasjieanns oTpe3ok oT 0 fo & Ha 10 gacrTeit H CyMMHpYS MJIOWAJH JECATH
NpSMOYrOJbLHUKOB C OcHOBaHHeM 7t/10 W BeCOTOR, paBHOR 3HaueHUIO
(YHKUHH Ha NpaBoOif rpaHHUe KaXKIOro HHTepBaJa.

2. B 3ajaue | BHICOTY KaXJOro NPsSMOYTOJbHHKA CYHTATh PaBHO#H
8HaueHHIO GYHKLHH Ha JeBOH rpaHHlle ero OCHOBaHHA.

3. BBIYHCAHTD NPHOGNHMKEHHO NJOWafb (GHTYpH, OrpaHHYeHHOR
¢yHKIHeH y=x% H npsaMo# y=25, pa36uBas OTPe30K H3MEHEHHS X
Ha 10 gacreft H CyMMHDYS NUIOWAAH IPAMOYTOJBHHKOB C OCHOBaHHEM,
paBHbiM 1/10 oTpe3Ka H3MEeHeHHS X, W BEICOTOH, ompege/ifeMoil 3Hade-
HHeM OGYHKUHH B cepeJlHHe OCHOBaHHA.

4. BoluucauTh NPHOJNHKEHHO IJIOWMAAb (GUTYPH, OrpaHHYEeHHON
dynkuneit y=x2 u npsimMoit y=>5-x/2, pas6uBas OTPe30K H3IMEHEHHS ¥
Ha 10 yacTeil ¥ CYMMHDYS NJOWAAH NPAMOYTOJBHHKOB C OCHOBaHHEM,
pasubimM 1/10 oTpeska, U BHCOTO#H, onpeje/seMoll 3HAUEHUAMH bYHKILHR
B cepeliHe OCHOBAHHS.

5. OKOJIO CTeHbl HaK/JIOHHO CTOHMT Majka LIHHOM x. OfHH ee KOHen
HAXOJAHTCHA Ha DACCTOAHHH y OT cTeHH. OmpeleNHTb SHaueHHe yIJa a
MeXJIy Naakof M 1MoJoM Ajas 3HauyeHHR x=4,5 M H y, H3MeHsIOLErocs
or 2 g0 3mM c wmarom 0,2 M.

6. HauaB TpeHHDOBKH, CHOPTCMeH B MepBHil JeHb NpoGexan
10 kM. Kaxpeiht caexyomuil feHb OH YBEJIHYHBAT JHEBHYIO HOPMY
Ha 10 % or HopMHBl mpeAmAyiuero AHsA. Kakol cyMmapHblfl myTe mpoGe-
XKHT CcnopTcMeH 3a 7  fHel?

7. B 3apaue 6 onpelenauTb, Yepe3 CKOJbKO IHel cOPTCMeH Gynmet
npoGeraTb B JeHb Goabwe 20 KM.

8. B sanaue 6 onmpegesHThb, Yepe3 CKOJBKO JHEH CHODTCMEH mpoGe-
WKHT cymMmapHeii nyTe 100 kM.

9. OpHokJeTouHass ame6a Kaxable 3 yaca JAEJHTCH Ha 2 KJIETKH.
OnpejieHTh, CKOJIBKO KJAeTOK GynmeT uepes 3, 6, 9, 12, ..., 24 uaca.

10. KoHuenTpanus XJopHOH H3BecTH B Gaccefine o6beMoM V m*
cocraBaser 10 r/n. Uepes ogny Tpy6y B 6accefin BAHBAIOT YHCTYIO BOLY
¢ o6bemHoil ckopocThio Q M3/uac, uepes APYryio TpyOy € TaKOH XKe CKO-
pOCTbI0O BOja BHIHBaercs. IIpH YCJIOBHH HJeaJbHOrO MepeMellHBaHHSA
KOHIeHTPaNHA XJOPHOH H3BECTH H3MEHSIETCH MO 3aKOHY

C=Coe~ Y,
rie t— Bpems, Cy — HayaJbHasg KOHLEHTpALHUA.
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OnpefesuTh, Yepes KaKoe BPeMs KOHIEHTPAIHA XJOPHON H3BecTH
LOCTHrHET GesonacHoil /s yeJoBeKa Beauuunsl 0,1 r/a. 3agauy pemntsb
npu Q=150 m3/uac, V=10000 a, C,=10 r/a.

11. Jas sagauu 10 HaneuaraTh TaGJaHLYy H3MeHeHHE KOHIEHTpPa-
LHH XJIOPHOR H3BECTH AJISl HHTepBaJa BpeMenH oT 0 JI0 5 yacos ¢ marom
0,5 wuaca.

12. Onpepennts cymMapHHE 06beM B AHTPaX 12 BAOKEHHHX APYT
B Apyra 1apoB cO cTeHKaMH 5 MM. BHyTpeHuu#i AnaMeTp BHyTpeHHeEro
wapa paseH 10 cM. CudTaTh, 9TO IIApH BKJAJHBAIOTCA APYF B Apyra
Ge3 3a3OpoOB.

13. OnpexenuTb, CKOJBKO pPAa3JHYHBLIX CHTHAJOB MOXeT OHTb
nojaHo m ¢iaXXKaMH pasHHYHBIX LBeToB. OTJIHYHE CHTHAJIOB 3aKJIO-
yaeTcs B NMOPAJAKe PACHOJIOXKEHHS PasHOUBETHHX (JIaXKOB Ha MadTe.
Pemute npun m=6.

14. B 1985 rony ypoxaft suMens cocrasua 20 i ¢ ra. B cpeanem
KaXJine 2 roja 3a cueT HOPHMEHeHHS HePefOBHIX arpoTeXHHYECKHX
npueMoB ypoxall ypeauuuBaerca Ha 3 %. Onpegenurb, 4epe3 CKOJIbKO
JieT ypoxxafiHOCTL JOCTHTHeT 25 It C ra.

15. IlaoTHOCTH BO3AyXa @ ¢ BHICOTOH A yGhBaeT MO 3aKOHY p=
=poe~ %% (cm. 3agauy 15 ypoBus II). Ompelenuts, Ha Kakoil BHCOTe
naoTHOCTh 6yAer Menbie 1 kr/mS.

YkKkasaHnua K pemeHnHI0 3ajgau IIl ypomms.

1. B xauvectBe ymnpaBisiouieli mepeMeHHON WLHKJIA HCHOOJb30BAaTh
HOMep NpsMoyroqbHHKa (o6uiee HX uucao pasBHO 10)..

3. last onpenesieHHs PaHHL, H3MEHEHHS! X HY2KHO ONpejeJIHTh TOU-
KH mnepeceueHHs mapaGovibl y==x3 u mpaAMoR y=25. Bricotra npsmo-
yroJbHHKa B TOYKe X paBHa 25—x?2.

4. CM. ykasaHHd K 3ajaue 3. BricotTa npAMOYroJbHHKa B TOUEe X
paBHa 5-4x/2—x8,

5. CresaTh reoMeTpHYecKoe HOCTpoeHHe. BuipasuTh tg a uepes
OTHOLIEHHe KaTeTOB (IJis ONpejeseHHs BTOPOro KaTeTa BOCHOAB3O-
BaTbcsi TeopeMoit [Indaropa). Yroa a pajee onmpelelsTb, HCHOAL3YH
crangaptHyio ¢yHkuuio ATN (arctg).

6. Ilpn KaxZoM NPOXOXASHHH ILHKJIA HeoGXOZHMO BHUYHCAATDH
HOPDMY OYepejHOro JAHS YMHOXEHHeM HOPMH NpeXbIAyLIero AHA Ha
1,1 u npubaBasaTh ee K CyMMapHoMy NOyTH.

7. Ucnoab3oBaTh mepPEeMEHHYIO IJIs MOACYETA YHCJIA NPOXOXKAeHHH
nHKJIa (pe3yJbTar) AO HepBOTO BHINOJHEHHS 3aJaHHOTO ycJoBHA. Cu.
TakKe yKasaHue K 3ajaue 6.

8. CM. yxa3daHHe K 3ajave 7.

9. CudTaTh, YTO B HauaJibHHi MOMEHT HMeeTcs ojHa JeTka. Op-
raHU30BaTh HHUKJA C MIAroM H3MEHEHMs YnpaBasiomell mepemerHoR
wykaa, paBHuM 3. [Ipy KakJoM OPOXOXKJACHHH IHKJIAa KOJHYECTBO KJe-
TOK yBeNMUMBAaeTCsi B [Ba pasa.

10. Onsa pemenHs safjaud H3MeHATh ¢ ¢ maroM 0,5 yaca ¥ BHUHC-
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JATh KOHUEHTpanHio no gopmysne C=10e-Qt/V, noka He 6yzer BhmOA-
neHo ycaoBHe C<O0,1. (CornacoBaTh eIMHHLB H3MeDEHHS BCeX Be-
niaunl)

11. IlpexBapHTe/IbHO ONpPeJeJHTh KOJHYECTBO TOYeK TaGJaHUH H
UK OpraHH3oBaTh 1O HOMEPY TO4YKH (cM. TaKXKe «TaGysaupoBanHe
G YHKILHHY).

12. Heo6xozuMo B IHKJE IO HOMePy IIapa BLIYHCJAATb 0O0beM
KaXAOro mapa H NPHOGABAATL €ro K CyMMapHoMy o6Gbemy. [HaMerp
KaXJOro CJeAyIOIero imapa OTJHYaeTcs OT JAHaMeTpa BJIOXEHHOro
B Hero mapa Ha 10 mm.

13. 3azaua cBogutTca K BHIYHC/IEHHIO ml.

14. Cvm. ykasaHHe Kk 3ajaue 7.

15. Hsmenarb h, Hauumnas ¢ 0, ¢ warom 100 M, ZAAsS KaxKzoro
3Ha4YeHHs h BHYHCJIATb P H CPaBHHUBATb C TPAHHYHHM 3HaYeHHEM.
Jas p U Py HCNOJAB30BaThb RONYCTHMbie B GefiCHKe 0GO3HaYeHHs.

BonpochHn Aaas caMOmMpoBepKH.

1. Uro rakoe uuka? Luxaw o u [Toka, pasiuuHe MeXAy HUMH.

2. Kakas cTpyKTypa nporpaMmsl Ha GeficHKe COOTBETCTBYET LHKAY
Mo, uuxay I[Toka?

3. Kakue nanHble HeoOXoAuMBbl JJ1s OpTraHH3allHH HHKJIa? Urto
Takoe YMpaB/sfiolas NepeMeHHas IHKJa?

4. Onepatopsl unkiaa FOR u NEXT u nopsifiok HX BHIIOJHEHHA.

5. B ueM 0COGEHHOCTL 3alHCH H NMOPAJKA BLIMOJHEHHs omepaunfi
B apHpMeTHUECKOM BLIpaXKEHHH?

6. KakoBbl ¢opmMa 3amucH H NMOPANOK BLINOJHEHHS OINEpPaTopoB
npHCBaHBaHHsA, 6e3yCJOBHOrO Iiepexoja, YCJOBHOro?

7. Kak ocymecTB/seTcss BHBOJ Ha medarTbh? Kakue 3jeMeHTH MO-
TYT HCNOJIb30BaThC B CHHCKe BHBOAa? UTO Takoe BHLIBOL B 30HHOM
¢dopmaTe, B nJoTHOM (opmare?

8. Kakue cranaapTHble pyHKUHH MOXHO HCIOJIb30BaTb B GeficHke?

9. TunoBble aJrOpHTMbl LHKJIHYeCKOH CTPYKTYpH. Bhuucienne
CyMMH n cJaraembix. Mcnosb3oBaHHE PEKYPPEHTHOIO COOTHOLIEHHS
N8 BHIUHCJIEHHSA CJAeLYIOMEro 4YjeHa CYMMHl HJH OJHOTO HS €ro co-
MHOX HTeJefl.

10. AuropHTM BLIYHCJEHHSI TNPOH3BEeJeHHS N COMHOXHTeJled.
Buiunciienne ¢akropuasa.

11. Anroput™ TabyaupoBaHusi GyHkumn. BriBox 3arosioBka. Bu-
BOA Pe3yJ/bTaTOB B NOCJeOBaTeJbHbE CTPOKH.

12, AJaropuT™M NpHGJIHXEHHOrO BLIYHC/IEHHS RJOWAXH (HTYDH,
orpaHHuYeHHOH KPHBOH, 3aJlaHHOH aHAJIHTHYECKH, OCbI0 alCuUHCC H
RBYMSI BePTHKaJbHBIMH JIHHHSMH.

13. KnaBuimnbe komanisl. HMix poab mpu BBofe H OTJajKe mpo-
rPaMMBH.

14. Yro rakoe sanuk/aHBaHHe? Kak nmpepBaTh BHIOJHEHHe Npo-
rpaMMbl NIPH S8alHKJIHBaHHH?

15. OcHoBHBE THNH OWIHGOK B MpOrpaMMax.

16. Kak MoxHO HMHTHPOBaTbh paGotry SBM mno BHIOJHEHHIO Npo-
rpamMu? Uro Takoe TaGnMua BHINOJHEHHS IporpaMMHl H Kak ei
MOJb30BAaThCA NMPH NpPOBepKe MPaBHJIbHOCTH INPOrPaMMHI?

17. KakoB nopsaok pa3paGoTKH IPporpaMMul AJI1s PelIeHHs 3afayu?



Pa6oma 8. BBOJA JAHHBIX. PA3BETBJEHMUS.
HUKJbl U PA3BETBJIEHHA

TeopeTHuecKkoe BBeJjgeHHe. [lepes BHNONHeHHEM 3a-
JaHHi paGoTH 3 HeOoGXOAMMO O3HAKOMHTbcs € m. 3 rJaasu 1, mm. 3—6
raaBi 2 u n. 5.3 raase 3.

Hcnosp3oBanHe BBOZA JaHHHIX I03BOJfET COCTABHTb IpOrpammy
B obmeM BHIe. Takas mporpaMma MoxeT Ge3 BHeceHHs] B Hee KaKHX-
JHGO H3MeHeHHH HCNOJMb3OBAThCHA AJIsi 0GPAGOTKH DasHYHLHIX HaGopoB
IaHHHX. BBoJ JanHHX oCymecTBJAsieTcsi B INpolecce BHIOJHEHHS
nporpaMmu onepatopoM INPUT (cM. n. 5.3 raasu 3). [Ipu ocTaHOBKe
nporpaMMu Ha oneparope INPUT pannbe, noasexaigue BBOAY, AOJXK-
HH Ha6HpaTbCA Ha KJaBHaType B MOpMAJKe, YKa3aHHOM B CITHCKe BBOAA
onepatopa INPUT. BBoj 3THX ZaHHBIX B IaMATb — B NlepeMeHHbIe CIH-
CKa BBOJA — OCYHIECTBJISIETCS NpH HaxatuH kJaasumu BK.

HesaBucuMocTbh mporpaMMbl OT JaHHHIX 4acTo TpefyeT B 3aBHCH-
MOCTH OT KOHKPETHOro Ha6opa NaHHBIX (MJIH NPOMEXYTOYHHX Pe3yib-
TaToB) BHGHPATb OJWH H3 [JBYX HJH GoJiee pa3JHYHHX BapHaHTOB
BHYHCJIUTEJNBHOIO Npouecca (T. e. OCYILIECTBJSATh pa3semeseHue BHIHC-
JIHTEJIBHOTO IpoIiecca).

PasBeTB/leHHeM Ha3hlBaeTCs CTPYKTypa, NpeACTaBJeHHAass Ha
puc. 1.5. B 3aBHCHMOCTH OT TOro, yAOBJIETBOPSETCS HJIH He yAOBJIETBO-
psieTcs ycaosue, BhHIMOMHsIeTCH Oeldcmaue | unu Oedcmaue 2, mocte yero
BHIYHCJIMTEJIbHHH NPOIECce ONSTh CBOAHTCH B OXHO pycao. as Kaxjaoro
KOHKpeTHOro Ha6opa JaHHHIX BHIIOJHSETCS TOJbKO OJHA BETBb BHIYHC-
JINTEJBHOTO Hpolecca, NPHYEM B KaXXJAOH BeTBH MOXET BHINOJHATHCH
He OJHO, a NOCJeROBaTeJbHOCTb JeHCTBHH, B YaCTHOCTH, LHKJH HIH
IpyTHe pa3BeTBJICHHSA.

IIporpaMMHHI#i SKBHBaJIEHT Pa3BeTBJIEHHS NPHUBEAEH B 1. 5 riasH 2.

YacTHHM caydaeM pa3BeTBJeHHS siBasercs o06x00 (puc. 1.6),
KOrja B OJHOH M3 BeTBell He COlepXKHTCH HHKaKUX feficTBuil. [Iporpam-
MHBIHf 9KBHBAJIEHT CTPYKTYPH 00x00 npHBeleH B N. 5 raasu 2.

OGo6meHneM pa3BeTBJEHHS SBJISAETCH MHOMXECTBEHHHBIH BHOOp
(puc. 1.7). Ilpu ero mporpaMMHpPOBaHHH HcHoJb3yeTcs omeparop ON
(cm. m. 11 raaBu 3).

IIpumepsl mporpamM, colepKallHX pPa3BeTBJEHHS, NPHBEJEHH B
n. 5 raasw 2.

B sajauax, npepjaraembiXx AJs pelieHHs B padoTe 3, Tpebyercs
HCIIOJIb30BaTh, NOMHMO YHCJIOBHIX, elle M CHMBOJIbHbie NepeMeHHHe
(cM. m. 6 raaBu 3). CHMBOJIbHEIE NepeMeHHble MOXHO CPaBHHBATh (B
YaCTHOCTH, Ha COBHaJeHHe) APYr ¢ APYTOM H HCIOJIb30BATh B oneparope
YCJIOBHOTO Nepexoja. JTO NO3BoJsAET NPHAATh NPOTPaMMe IHAJOrOBHE
cBoiicTBa.

ITp umep. CocraBuTh nporpamMmy, CyMMHpYIOIIYyI0 wTpadHoe
BpeMsi KoMaHJ IPH HTpe B XOKKell. B nporpamme mpeiycMoTpeTbh BBOJ
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Ha3BaHHil KOMaHJ B CHMBOJIbHbIE IlepeMeHHbie H BEIBOJ HX Ha 3KpaH
B HTOTOBOM COOGLIEHHH.

Ilpu ouepenHoM ypaJieHHH HYXHO BBOAHTh B DBM HasBaHHe KoMaH-
Ibl, HTPOK KOTOPO# yJia/ieH, H BpeMsi, Ha KoTopoe oH yjajeH. Tak kak
Ha3BaHHe KOMaHJH COCTOMT H3 HECKOJBKHX CHMBOJIOB, TO OIS obJerye-
HUSl BBOAA HX MOXHO 3aKoauposaTb. Hanpumep, undpamu 1 u 2. Kox
KOMaHIbl H BpeMs yJlaJeHHs GyleM BBOAMTb Pa3/IHUHBLIMH ONeEpaTOpaMH
BBOJA. ,IlJUl OKOHYaHHs1 BBOJa 6y}1eM HCNOoJNb30BATb 3HAYEHHE TOro Xe
THNA, 9YTO H KOJ KOMaHjH (B HalleM cJydae uHcJo, Hampumep 0; cM.
nporpamMmy 4.8).

Cnucox ucnoav3yembix nepemexnoix. Hcxonnnie nannble: AT,
B{} — HasBanHua KoMaHj, K — kox komangel, T — Bpems ynaanaeHus.

Peayabrar: P, Q — cymMmapHoe BpeMsi YZRaJeHHH B KOMaHIax
ATy » B{.

Nporpamma 4.8

10 PRINT "BBEA X "
39 TN {MPB.K“TE HAZBAHUA KOMAHA

30 P=0 \ Q=0

40 FRINT “BBEAWTE KOA KOMAHAM ~ 1 WA 2~

50 PRINT ~ARA OKOHYAHWA UCNOAL3YWTE 0~

40 INPUT K

70 IF K=0 GO TO 130

80 PRINT “WTPA®HOE BFPEMA™

90 INPUT T

100 IF K=1 60 70 120

110 Q=Q+T \ GO TO 40

120 P=P+T \ GO TO 40

130 PRINT "WrPA OKOHYEHA™

140 PRINT “CYWMAFHOE WTPAOHOE EPEMA KOMAHA™

150 PRINT A#5~ ~"FPi"dWUHYT 5 “JR=5" =505 "MUHYT"

140 BTOP

Bananne I ypoBHs <dopMann3oBaTb NOCTAHOBKY 3aJauH
(YACHHTD, YTO AOJKHA JeJaTb nporpamma). COCTaBHTb CIHCOK HCIOJAb=
3yembix nepemeHHnx. COCTaBHTb CXeMy H IporpaMMmy. BHnoanuTb
nporpaMMy BpPYUYHYIO JIJs Pa3IHYHEIX HCXOAHBIX JlaHHBIX. BpecTH
nporpaMmMy B OBM u nposeputh ee patory.

Bapuanumei 8aday I yposus.

1. CocraBuTh nmporpammy, KoTOpasf cClnpauluBaeT HMS H 340po-
BaeTcs C ero o6JajareseM.

2. Ha nuockocTH pacnoJioxkeHa OKDYXHOCTb paguyca R C LeHT-
pOoM B Hauase KOOpAHHAT. BBecTH 3alaHHbIe KOOPAHHATH TOYKH U Onpe-
JeJUTh, JIeXHT JH OHa Ha OKPYXXHOCTH. Pe3yabraT NpPHCBOHTb CHM-
BOJIbHON mepeMeHHOM. Pewuthb 3agauy npu R=2 ajasa Touek ¢ KOOpAH-
naramu (0; 2), (—1,5; 0,7), (1; 1), (3; 0).

3. Onpezenntb, NpUHALJIERKHT JH 3ajlaHHas TOYKa QUrype, nmpex-
craB/ieHHONl Ha puc. 4.6a. Pemnutb 3ajady ajas TOYeK C KOOpJAHHATaMH
(-0’5; 0:8)1 (0)5; 0a4)'
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4. OnpegenuTs, HPHHALJIEKHT U TOUKA durype, npeAcTaBiIeHHON
Ha puc. 4.66. Pemutb sagauy i Touek ¢ koopauuaramu (0,2; 0,3),
(—2,5; 0,49), (1,5; —0,2).

5. 3ajaaH KOOPAHHATH ABYX ToueK. OnpefeNHTh, JekaT JIH OHH
Ha ofHOH# OKDYXHOCTH C HEHTPOM B Hauyajle KOOpAMHAT. Pesyabrar

5
Puc. 4.6

NPHUCBOHTb CHMBOJDBbHON nepeMeHHoH. 3ajauy peumrHTs ANA TOYEK C KO-
opaunatamu (0; 2), (2; 0), (1; 3), (2; 2).

6. 3azaum maomajd kpyra R u kBaxpata S. Onpegeaurs, MO-
MeCTHTCS JIM KBajApar B Kpyre. 3ajauy pewnTb npu 1) R=70, §=36,74;
2) R=0,86, S=0,64.

7. Ona 3agaun 6 onpefesiHTh, NOMECTHTCA JH KPYr B KBajpare.
3apauy pewuts npu 1) R=3,2, $S=3,5; 2) R=3,2, S=4; 3) R=6,
§=9.

8. Hanncarbs nporpaMmy, koropas cnpasinBajia 6K COKpaleHHOe
HMS, a Neyaraja nojaHoe (HanpHMmep, Camia — AJeKcaHap) AJMA HATH
BalIMX Apy3eli. BBox He3HakoMOro HMeHH ZHOJIKEH NPOBOLHUPOBATH
sagBJeHHe THNa: «f ¢ Bamu me 3Hakoma». Heof6xopumule xaHHHE 3a-
AaTb CaMOCTOSITENDbHO.

9. CocraBHThL HporpaMMy [Jd OUpeleeHHs TOAXOAAMIEro Bo3pa-
CTa KAHAHAATYPH JJsS BCTYNJEeHHA B OpaK, HCIOAbIYA CJeAylomee
coo6paxKeHHe: BO3PACT AEBYUIKH PaBeH NMOJOBHHE BO3PACTa MYXKUYHHH
naec 7, BO3pacT MYXKYMHH ONPefeASeTCH COOTBETCTBeHHO KaK YABOEH-
HB#l Bo3pact AeBYWKH MHAYC 14. JlaHHHe A/ NPOBepPKH PaGOTH mpo-
rpaMMBl  3ajiaTb CaMOCTOSITEJNBHO.

10. CocTaBHTbL IPOTPAMMY, PeaiH3YIONYI0 SIH304 CKa3KH: cHpa-
IIMBaeT, KyZJa MpEANOYHTaeT IOHTH repoH (HANEBO, HANPaBO HIAH
NpsMOo), H MeqaTaerT, YToO €ro XKAeT B Kax oM cayuyae. Orser OBM npu-
CBOMTb CHMBOJIbHOH HepeMeHHOM u HameuataTb. TekCT BONPOCOB H OT-
peroB IBM 3ajaTh camocTosTENbHO.

11. B xuocke NpoAmeTCA Tra3eTa CTOHMOCTBIO 3 KOHO. H KXYpHan
cTouMocTbio 20 Kon. CocTaBUTh HPOrpaMMy, KOTOPas CIpalluBaeT O MKe-
JIaHHH NMOKynareaf (JKYPHaJ WJAH rasera?), NPHHHMAaeT JAeHbIH (CyMMa
JeHer BBOAHTCA C KJABHATYDPHl) H NeyaTaeT NPHYHTAIOWMYIOCA CAady.
Hcxopnble pgaHHBle 3aJaTh CaMOCTOSTENbHO.
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12. B npojaxe KHHr B KHHXKHOM MaradiHe NPHHHMAaeT ydacTe
3BM. CocraButh mporpamMmy, KoTopas 3alpalliBaeT CTOHMOCTb KHHT,
CyMMy JieHer, BHECEHHYIO IOKyTaTe/ieM, a jalee onpefeaser NpHYHTAI0-
myloes cjayy (ec/iE JeHer BHeceHO G6oJblue), HeYaTaeT . «CIacHGo»,
€CJH CHayd He Tpe6yeTcs, HJH BhAaeT COOCMeHHe O HeXOCTATOMROCTH
BHeceHHOHI cymMmul. lcxonnme XanHHe 3ajaTh CAMOCTOHTEJbHQ.

13. B OBM nocrynaioT pe3yabTaThi COPEBHOBAHHE O MJIaBaHHIO
AJsi Tpex cHopTcMeHoB. BHGpaTk W HameyaTarb JyWIMH{ pe3yabTar.
Pemnte 3agauy aas caeaylomux HaGopes jaunmx: 1) 11,3; 10,6; 11;
2) 10; 10,9; 13; 3) 16; 18; 13.

14. OnpegesnuTb, NPHHALJEXKHT JH Touka D Tpeyroabuuky ABC.
(TpeyronbHHK 3ajaH KOOpAHHaTaMU CBOMX BepulHH.) PewlTh 3ajauy
npu A(2;2), B(4:5), C(7:3) u 1) D{4;3); 2) D(6;4,5); 3) D(3;4).

15. CocraBuTh NpPOrpaMMy, KOHTPOIHPYIOIWIYIO 3HAHHE 3aKa@Ha
Owma. O6yuaeMuiii BBOAHT GopMysy 3akoHa OMa B CHMBOJIBHYIO [epe-
MEHHYIO, KOTOpas JaJjee CPaBHUBaeTCH ¢ NMPaBUJIbHHIM OTBETOM, Xpa-
HAIIHMCA B JAPYrofi CHMBOJAbHOH nepeMeHHOM.

YKa3aHHS XK pemeHHI0O 3ajxay I ypoBHS.

1. MiMs BBECTH B CHMBOJbHYI IepeMeHHYIO, a 3aTeM HaleyaTarb
ee 3HaueHHe, N06aBUB B CHHCKe BhBoja omepatropa PRINT pomosnu-
TeJbHO OJHO HJIH JEa CJ0BA, KOTOPLIMH IIPHHATO BbIPAXKaThb MpHBET-
CTBHE.

2. CyHTaTb, YTO TOYKA C KOOPJKHATAMK X, ¥ JEXUT HAa OKPYMHOCTH
pamuyca R, ecan |V ¥¥ 42 —R'|<e, rae & — TounocTs, ¢ KoTOpOil
OCymecTB/ISeTCd NpoBepKa HA PABEHCTBO (MOXHO HpUHATbL €=10-%).

3. YpaBHenHe mnpamoif, orpaHmuMBamOWedl GUFYpY cJaeBa: Y=
=14x (x<0), cnpaBa: y=1—x (x>>0). CregoBaresnbHo, TOYKa NpHUHAL-
aexur ¢urype, ecam y=0 u y+|x|<l.

4. Touka npunapiexmr durype, ecanm |y[-|xl<l.

5. JIBe TOYKH JiexaT Ha QXHON OKPYKHOCTH, €CJIH NJIHHBI pagHyc-
BEKTOPOB, COEJHHSIOMHMX STH TOYKH C HAYaJOM KOODAHHAT, DaBHHI.
TMpoBepKy Ha paBeHCTBO OCYWECTBJIATb C TOYHOCTBIO e=10-3.

6. KBazpaT momecTHTCS B Kpyre, ec/lH AHaroHaJb KBajpara MeHb-
1le MJIH paBHa JHaMeTPy OKPYKHOCTH. OcTaeTcA BEIDa3HTb JHaroHajlb
KBajZpara H JHaMeTpP OKDPYXXHOCTH Yepes3 3ajlaHHble MJIONakH 3TUX GUryp.

7. UTo6H Kpyr HOMECTHJICS B KBaApaT, XHMETP KpYyra IOJIKeH
GHTb MeHbIe HJIH DaBeH CTOPOHe KBajpara.

8. OrBer, cogzepxalmui cokpalieHHOe HMf, HYXHO NOMellaTb B
CHMBOJIBHYIO IIepeMEHHYI0, a 3aTeM HOCJAeJOBaTeJbHO CPaBHMBaTh ee
3HaYeHHe ¢ COKpAlleHHHIMH HMeRaMM HNATH 3HaKoMux. Ecii BBefeHHO®
HMSl COBNajaeT C KaKHM-JHG0 H3 HCIOJb30OBAHHLIN B NpOrpaMme, TO
HYXHO OCYINECTBHTb IIepeXoj K OIepaTopy, NledaTaloIeMy COOTBETCT-
Bylolllee NOJIHOE HMS.

9. B Hadaje BHNOJHeHHs NPOrpaMMhEl Ha 3KpaHe JOJIKEH MOAB-
aATbCA Bonpoc «MyXunHa HER Mermuna?s. Beegure MY)XK mau )KEH.
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B 3aBHCHMOCTH OT OTBeTa IIOCJIe BBOAA BO3PacTa BEHIBONSATCS COOTBETCT-
ByWOIlUe peKOMeHZalHUH.

10. Cm. ykasanue K 3agaue 9.

11. IMokynareaio HYXHO 3ajaTh Mo KpafiHeA Mepe ABa Bompoca:
[. «Uro xorute kynuthb? )KypHan uau rasery?s. Ilocie BBoja oTsera
HYXHO IIOKa3aTh CTOMMOCTb COOTBETCTBYIOWIEr0 H3JAaHHS M 3ajlaTb
ponpoc 2. «Ckonbko Bbl miarture?». KoauuecTBO JeHer nokynaress
BBOJMTCS C KJABHATYDH (B UHCJIOBYIO epeMeHHY0). Jasee HyXKHO cpa-
BHUTb 3TO KOJHYECTBO CO CTOMMOCTbIO NOKYNKH H HameyaTaTb COOTBET-
CTBYIOILllee HTOTOBoe CoOGIeHHe.

12. CM. ykasarve k 3agaue 11.

13. 3anava CBOAMTCA K onpeleseHHI0 MUHHMAJIbHOTO H3 TPeX YHCeJI.

14. Tlpsamas, oTPe3KOM KOTOPOH fBJSETCS CTOPOHA TPeyroJbHHKaA,
JeJIUT NJIOCKOCTh Ha ABe IMOJyIJaocKocTH. Ecau 3ajjaHHast Touka H mpo-
THBONOJIOXHAfg 9TOK CTOpPOHe BepLIHHA TPeyroJbHHKa HaXOAATCA B
Pa3HbiX NOJYNJIOCKOOTSX, TO TOYKa He MOXeT NpHHajJexaTb Tpe-
yrouabHHKY. IIpoBepHB 3TO ycjoBHe IJs BCeX TPeX CTOPOH, MH PelLInM
3ajiayy, T. e. ONpeJiesUM, JEXKHT TOUKa
BHYTPH WJH BHe TPeyroJbHHKA.

[psimas, npoxoAsumas 4yepes Bep-
wuHn A (A, Ag) v B(By, By) (puc.
4.7), omHchHBaercsi ypaBHeHHeM

(By— Ay)/(Bg— Ag)=(B1— X)/(B;—Y),

onpefessiOMHUM 3aBHCHMOCTb YV'=f (X).

Puc. 4.7 Ecian sapannas Ttouka D (Dy, Dg) u

npoTHBonojoxHas BepmuHa C(Cy, Cy)

JiexXaT MO pasHHe CTOPOHBI OT 3TOH

npsiMo#, To mpousBefenne (f(Dy)—Dj)(f(Cy)—Cy) 6ymer oTpu-

UaTeNbHbIM, TAK KAaK €ro COMHOMHTENH HMelOT MPOTHBONONOXKHHE

sHakd (cM. puc, 4.7). Ecan pis Bcex Tpex CTOPOH NMpOH3BeNeHHe OKa-
KeTCs NOJIOXKHUTENbHHM, TO TOYKAa HPHHANJIEKHT TPeYroJbHUKY.

15. Tlepex BBOXOM (opMyJH (BHmoAHeHHeM omepaTopa INPUT)

Ha 9KpaHe JNOJNKHO NMOABHTLCST TOUHOE yKa3aHHe O TOM, B KaKOM BHJe

HJC HCIONB30BaHHEM KaKUX 0GO3HAYeHHH HYXKHO OCYIECTBJATH BBOJ.

Has storo MoXHo Hcmosb3oBath onmeparop PRINT, mampuwmep, Ta-
KOro BHuJa:

PRINT “GOPMYJAY BBOAWUTL BE3 WPOBEAOB .~
PRINT “UCHOAL30BATL OBO3HAYEHHA ¢°
PRINT “I = CUAA TOKAs U ~ HAWPAXEHMEy R — CONPOTUBAEHME*

3amevuanue [lIpueM, mponeMoHCTpHpOBaHHHA B 3ajaue 15,
MOXHO HCIOJbB30BaTh A KOHTpoas 3HaHMA. IIpu stoM, oAnAKoO, yKa-
3aHHsd, BbIBOAHMblE HAa 3KpaH, JOMMKHH GHTb cHOPMYJHMpOBaHH Ooiee
4eTKO, YTOOH HCKJIOYHTb HeOZHO3HauHocTh, Hampumep, Ads 3akona

140



Oma cnefoBaso Gbl YKa3aTb, KaKyl0 HMEHHO BEJHYHHY HEOGXOAHMO Bhl-
pasHTb yepe3 Apyrxe. MoXHO TakXe, He JAaBasd MOAPOGHHX yKasaHHii,
OpPraHH30BaTb B NpOrpaMMe CpPaBHeHHe BBeJXeHHOH (OPMYJH CO BCeMH
BO3MOXCHBIMH NPaBHJbHHIMH BapHaHTaMH ee 3aNMHCH, KOTOPHIe HOJKHLL
XpaHHThcs B mamaTH OBM B DasiHYHHIX CHMBOJbHHIX MEPEMEHHHIX.
[Toceauuit BapHaHT NPHBOAHT K OGoJjee TrPOMO3ZKOR Hporpamme.

3aganue Il yposHsa 3agaun II yposas Tpebyior coue-
TaHHS [HKJIOB W pasBeTBJeRHi. Bce mporpaMMbl HYXXHO COCTaBHTb
B 06lleM BHJAe TaK, YTOGH YHCAO JAHHHX BBOAHJIOCH ONEPaTOPOM BBOAA
B HayaJje IPOrpaMMbl H HCMOJNB30BAJOCh fajlee NPH NPOBEPKe YCIOBHS
OKOHuYaHHs uukJaa. [Togrorosuth TecTH. IIpH OTIafKe MPOrPaMMH HY XK~
HO safiatb n=3, 4 uan 5. Jlng pemenus 3ajaud HeoOXOLHMO TaK¥Ke Bbl-
NOJHHTb BCe MYHKTH 3ajaHus | ypoHs.

Bapuanme sadaw 11 yposus.

1. Onpepenutb cpefHHR pocT JieBOYEK H MaJbUyHKOB OJHOrO KJjac-
ca. B Kmacce yuHuTcs 7 y4YeHHKOB.

2. Bpols B HHKNe MO 5 OLEHOK KaXKAOro CTYAEHTa, MOACUHTATL
4HMC/IO CTY[EHTOB, He HMeIomHX oueHok 2 # 3. B rpymnne yuures n
CTYJAEHTOB.

3. BBoas B HuKJe N0 4 OlEHKH, NMOJyueHHHE CTyIEHTaMH B cec-
CHIO, ONpeNe]HTh UHCJO HeyCIeBAIOWHX CTYNEHTOB H CPelHHil 6aiin
rpynnsl OO BceM 3K3aMeHaM.

4. TpaeKTOpHsl CHapsifia, BBUIETAIOMIErO M3 OPYAHA MOX YrJoM o
¢ HayaJdbHOH CKOpOCTbIO U,, ONHCHBAETCd YPaBHEHHAMH

X =0, cos at,
y=1v, sin at — gt?/2,

rie g=9,8 M/c? — yckopeHue CBOGOIHOTrO MajeHus, ¢ — BpeMs. Beons
n 3aJaHHHX Nap Uy, &, OMpeJelHTb, CKONbKO CHAPANOB MOPA3HT UeJb
BHCOTOl P, paCloJOXeHHYI0O B BepTH-

KaJAbHOH MJOCKOCTH CTBOJIA OPYAHS Ha 4

paccrosnuu R Ha BhcoTe H (puc. 4.8). Y p
5. 3agaHo n Tpoek uucen a, b, c.

BBoasi HX 1O OuepefH H HHTEPIPETH- o 7”

pyf Kak AJHHH CTOPOH Tpeyroan- | R &

HHKa, ONpEeJeaHTb, CKOJbKO TPOEK MO- Puc. 4.8

XeT GHITb MCIOJNb30BAHO JJs MOCTPOE-
HHA TPEYrONbHHKA (YHCHa @, b, ¢ IPH BBOJE PACMONOKHTb B MOPSAKe
BospacTaHus: a<b<c).

6. B 3BM mo ouepefd MOCTYNAIOT pe3yJbTaTH COPEBHOBaHUH 1O
NJaBaHHIO, B KOTOPHIX y4acTByeT n CIOPTCMeHOB. BriiaBaTb Ha medaThb
AyuwHil PesyabTaT MociHe BBOJA Pe3yJbTaTa O4YePeRHOro CIOpTCMeHa.

7. B OBM BBousATCs NO ouepeld KoopiHHaTH n Touex. Omnpele-
AMTb, CKONbKO H3 HHX MONajeT B KPYr paAHycoM R ¢ UEHTPOM B TOU-
ke (a, b).
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8. VuennkaM 1-ro Kjacca Ha3HayaeTCs JONMOJHHTeNbHO CTaKaH
MoJioka (200 mu), ecaH HX Bec cocTaBiser medbme 30 kr. Onpejents,
CKOJMILKO JIHTPOB MOJIOKa NMOTpeGyeTcs eXeJAHEBHO AJIs OAHOro KJiacca,
cocTosIIero H3 7 yueHHKoB. [Toc/ie B3BeHBAaHHA BEC KAK/OI0 yYeHHKa
Beoautcis B IDBM.

9. B 3BM BBoaATcA PaMHJHH M POCT YUEHHKOB 7-T'0 Kaacca. Bu-
BECTH HA 5KPaH (AMHJHH TeX yUeHHKOB, POCT KOTOPHX Goabuue 170 cm
(a1 ompeleseHHsT KaHAMZAToB B GacKeTGONBHYIO KOMaHAY).

10. B 3BM BBoAsATca MO ouepefH KoopAHHATH n Touek. Ompese-
JIMTh, CKOJAbKO M3 HHMX MOMaZeT B KOJBLO C BHYTPEHHHM PaxHycoM R,
H BHEWIHHM R,

11. B copeBHOBaHHSX MO Gery HPpHHHMAIOT yuacTHe 30 cmopTcme-
HOB. BBoas mo ouepeXu daMHaIMH H pe3yJbTaTh y4acTHHKOB B IBM,
onpeneauTb, CKOJIbKO H3 HUX BHIOaHUI0 HOpMY ['TO, B HamedaraTs HX
haMuIHH.

12. CrouMocTb miaThs SaBHCHT OT MaTepHala, a TaKxXe OT dacoua.
IlpeanonaraeTcs, 4TO B aTeJibe HMeeTcA 2 BHJA MaTepHaJja: MePCTh MO
30 py6. 3a MeTp u wesk mo 16 py6. sa merp. Ha momss maarea Tpe-
6yercst 3 M MaTepuasna. CTouMocTb mouKBa 6a30BOro ¢acoHa (C MHHH-
MaabHO# oOTAeaKo#) — 10 py6. 3a ROmOJNHHTeJNbHHE JETalH OTACNKH

RE B8 B8

Puc. 4.9

B3uMaercsi JONMOJHHTeJ bHAas maara. Tak, | myrosBuma crour 20 koum.,
1 cknagka — 1 py6. 50 xomn. CocraBHTh mporpammy, Koropas ompeje-
JISIeT CTOMMOCTb NJAThs AJf N 3aKa3YHKOB, H, HCHOJb3Yys 3Ty IpOrpam-
My, NpH n=3 Oompeje]HTb CTOHMOCTb IIaTheB CJeAYIOIHX (acoHos
(puc. 4.9).

13. B 3BM 1no ouepefs BBOXATCH KOODAHHATH n Touek. Ompege-
JIMTh, CKOJILKO M3 HHX NpHHALJIEXKHUT QHIype, OrpaHHYeHHOH OCbio abce-
IIHCC M apKOH CHHYCOHJb, NOCTPOGHHOH [ apryMeHTa oT O o =«.

14. OXpyXHOCTb C IIEHTPOM B Hayajie KOOPJAHHAT HMeeT 3aJaHHM
pazuyc R. BBoas mocieoBaTeJbHO KOOPAHHATHI 7t TOUEK, SIBJASIOMIHXCH
LeHTpaMH APYTHX OKpYXKHOCTeH TOro e pajauyca R, omnpexesauts,
CKOJbKO H3 3THX OKDYKHOCTefl mHepeceKaeT 3aZaHHYIO.

15. I'pynna, cocrosmas H3 n crylenTos, caaer HopMu I'TO mno
METaHHIO IpaHaTH. BBoAsA B LHKJe Pe3yJbTaT KaX/JA0ro CTyAeHTa, ofpe-
IeJIUTh, CKOJNbKO CTYJeHTOB BHmoJHHIO HopMy I'TO.

Ykasanua k pemeHuHI 3agau Il yposwHs.

1. HyXHo mpocyMMHpOBaTb OTZEJbHO POCT MAaJbYHKOB H PoCT
JieBOYEK, a TaKxke IOACYHTaTb YHCJIO MaJbYHKOB M JeBOYeK, a_3areM
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P23AeANTh CYMMAapHH POCT Ha YHCJIO AeBOYeK HJAH MaJbYHKOB. Poct
BBOAHTH B 9HCJIOBYIO TlepeMeHHYIO, MPHU3HaK moaa (¢M» uan «I») —
B CHMBOJbHYIO H B 3aBHCHMOCTH OT SHaueHHS HocJelHed NPHGaBAATDH
ouepefilHOA POCT K COOTBETCTBYIOIIell cymMme.

2. BBoj omeHOK OJHOIrO CTYAGHTA OCYMECTBIATh B OATh Pa3AUIHHX
nepeMeHHHX. 3HaueHHe KaXJAOA NepeMeHHOH Jajee HYXHO CPaBHHTb
¢ udcaom 3. Ilpu sHaueHHH <3 cAelyer nepeliTH K BBOAY OHEHOK cJe-
Aylomero cTyfenta. Ecan HH ANS oAHOR OmEHKH OZHOTO CTYZEHTAa 3TO
yCJiOBHe He BHIIOJHEHO (T. e. Bce OmMEHKH >3), TO KOJHYeCTBO CTyJeH-
TOB, HE HMEIOmMHX OMEeHOK 2 u 3, ciaelyeT yBeJAHYHTb Ha I.

3. OprauusoBaTh BHEIIHHA HHUKJI IO HOMEPY CTYAeHTa, BHYTpeH-
HHt — MO HOMepYy OlleHKH ORHOro cTyZeHTa. Eciu ouepemHas oue-
Ka — 2, TO K YHCJHY HeyCNeBalOUHX CTYAEHTOB HYKHO NpHGaBuTL 1.
IIpn atoM, ecain y TOTO e CTYAeHTa BCTpeYaeTCs BTOpAs OLEHKa 2, TO
YHCJIO HEYCMEBAIOLIUX CTYACHTOB He HOMKHO MeHATbcA. sl 9TOro HyXK-
HO NPejyCMOTPETh CIERHANbHYIO lepeMeHHYIO H H3MEHHTD ee 3HayeHHUe,
TOJNBKO €CJH BCTpeTHAach Neppas olleHka 2. Ilepex HauasoM BBOJAa
OLEHOK OuYepelHOro CTYAeHTa SHaueHHe STOH NepeMEeHHOH HYXXHO BOC-
CTaHOBHTb.

4. B nepBoe ypaBHeHHe HYXHO MOACTaBHTb X=R H BHPa3UTb
u3 nero {. Jajee, ans Kaxkxoil MapH vy, & BHYHCIHTH ! M, MOACTaBHB
BO BTOpPOEe ypaBHeHHe, onpefeautb y. CHapAA NOPasHT Lelb, eCJH
H<y<H-P.

5. Ilna KaxZoR TPOHKM uuCeJ HYXKHO INPOBePSATL YCJIOBHE
ca+b.

6. OuepenHO# pe3yJbTaT HYXHO CPAaBHHBATh C MHHHUMAJbHBIM M3
BBeJleHHBIX paHee. [lepBOHAauaJbHO B HEPEMEHHYIO JAS JYUYHIErO pe3yb-
TaTa MOXHO IIOMECTHTb KaKoe-JIHGO GOJbLIOe IOJIOXKHTEeNbHOEe UYHCIO,
KOTOpoe 3aBefioMO OyjeT GoJiblle MEPBOTO PeasbHOro pesyJbTaTa.

7. Touka ¢ XoOpXHHATaMH (¥, y) MomajeTr B KPyr, ecau (x—a)i--
+(y—b)*<R2

8. Ecan Bec ouepegHoro yueHuka MeHbme 30 Kr, TO K YHCAY
YYEHHKOB, KOTODHIM HasHauaeTci MOJIOKO, HYXHO Npu6aBuTb |.

9. damuHIHH BBOJHTb B CHMBOJBHYIO IlepeMEHHYIO, POCT — B YHC-
noBywo. Eciin poct Goabule 170 cM, TO BHIBECTH Ha 9KPaH 3HaueHHe CHM-
BOJABHOA HepeMeHHOH.

10. IMocae BBOZAa KOOPAHMHAT oOYepeNHOH TOUKH (X, Y) HYKHO
nposeputs 18a ycaosHs: Ry < V' B+ 42 u V 2+ y2 < R,.

11. B Havane mporpaMmu Hopmy I'TO no xaHHOMY BHAY BBECTH
B YHCAOBYI0 mepeMeHHYI0. Jljs KaXJoro cnopTcMeHa BBOZHTb ero ¢a-
MHJIHIO H pe3yJabTar. PesyabraT cpaBHHBaTb ¢ Hopmo# I['TO. Ecam
HOpPMa BHIIOJHEHa, TO HAa SKPaH BHIBECTH (aMHJIMIO CNOPTCMeHa.

12. B umukJe, TeJI0O KOTOPOr'® HOJIKHO BHINIOJHATLCH 7 pas, OpraHu-
30BaTh JHAJOr C 3aKa3YHKOM H B 3aBHCHMOCTH OT er0 OTBETOB Ha BO-
npoc: «Kaxo#i marepnan?», «Kakoit dacon? CKOJIBKO NyroBum?
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CKOJIbKO CKJafOK?» NPHGABJATb K CYMMapHON CTOHMOCTH NJIAaThsl CO-
OTBeTCTBYylOUlyl0 nJaaty. IIpuBeleHHble acoHB HCIOJb30BAaTh Kax
HCXOJHHE MAaHHHE NI NpPOBePKH paGoTH IPOTPaMMBHL.

138. Hdas xaxJo# TOYKH IPOBepPATb orpaHHueHHs Ha x (0<x<m)
u Ha y (0<y<sin x). MoXHO HCIIONIb30OBaTh YCJOBHHIH omepaTtop BHAA

IF ycarosue THEN onepamop
The onepamop SIBJAAETCS B CBOK Ouepelb YCJOBHHIM ONEPaTOPOM (CM.
n. 4.3 raasum 3).

Hanpuwmep,

IF 0<=X THEN
IF X <=PI THEN

IF 0<=Y THEN

IF Y<=SIN(X) THEN N=N+1%)

(N — uHCcn0 Touek, NpHHaAJNeXAWHX GHType).

14. Ins xaxnpof HOBOH OKPYKHOCTH HYMKHO MPOBEpPSTb YCJOBHE
V¥4t < 2R, rie x, Y — BBOAMMELE KOOPAMHATH IEHTPA OKPYXK-
HOCTH.

15. CM. ykasaHue K S8ajgaue 11.

3apganue IIl yposunuasa Ilporpammu aas 3agau 111 yposus
ROJIXKHBI paboTaTh JJAS NMPOH3BOJIBHOrO 4YHCJIA AaHHBHIX. Jasi pelenus
3ajaud HeoGXOZHMO BHIOJHHTH Bce NYHKTH 3afauus I u II yposueft.
Bo Bcex nporpaMmax OCYHeCTBJIATb KOHTPOJb NPaBHJIBHOCTH BBOAA.

Bapuanmor 3adau 111 yposus.

1. CocraBuTh HNporpaMMmy, CyMMHpyIOmylo mTpadHOoe BpeMms
KOMaHJ NpH Hrpe B XoKKell. BHBoAuTb Ha 3KpaH cyMMapHOe mTpadHoe
BpeMsi 06eHX KOMaHJ MocJae Jo6oro ero uameHenus. ITocne oxoHuaRHA
HIPH BHIIATb HTOTOBOE COOGIIEHHE.

2. B 3BM no ouepefH BBOAATCH (paMHJIHH CIOPTCMEHOB H HX pe-
8yJIbTaThl B COPEeBHOBAaHHAX MO NPBHIKKaM B JuHY. YHCAO yuacTHHKOB
NpoH3BOJNbHO. BHJaBaTh Ha mMeyath Jy4YIIHH pe3yJbTaT MOCHE BHICTYN-
JIGHHSI oyepefHOro cHoprcMeHa. Ilocie OKOHYaHHS COpPEBHOBaHHS
HameyaTaTb HTOroBOe COoOlleHHe O MoGexHTeJe.

3. CocTaBuTh HpOrpaMMy IOMOLIHHKA KacCHPa B YHHBEpCaJbHOM
marasuHe. OBM Jo/KHa 3anmpamuBaTh LEHY TOBapa H ero KOJHYeCTBO,
NOJCYHTHIBATH CYMMAapHYI0 CTOHMOCTb KyNJEHHHX TOBapOB, 3alpalmH-
BaTb CyMMY JeHer, BHECEHHBIX IOKymaTeJeM, H ONpeReasTh NPHIHTAIO-
mYIOCSI eMy craqy.

4. Bbl pemuaH JOCTATOYHO MHOTO Pa3 MOAGPOCHTL MOHETY, YTOGH
y6eInTbCS B PaBHOBEPOATHOCTH BHIMajJeHHS OpJa M pemkH. COCTaBHTH
nporpaMMmy, KoTopas NOMOTraeT BaM H MOXCYHTHIBaeT, CKOJbKO pa3
BHINAJ OpeJs, CKOIbKO — peika. Ecau Bemajaer opeJs, BBOAUTCH «Hbx;

*) Ilpu BBone B DBM omneparop ciaeiyeT HaGHpaTh Ha OXHOH CTPO-
Ke, He HaxxuMas kJaasumy BK.
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ecau pemka — «T». Ilocle OKOHUAHHA SKCNEPHMEHTa BHIBECTH Ha
neyaTb HTOroBOe COOOLIEHHE.

5. CocTaBHTh mpOrpaMMmy, KOTOpasi BEJeT yueT OYKOB, HAGPaHHBIX
KaxJo#t KoMaHjo# mpH urpe B Gacker6os. [locie Jo60ro H3MeHEHHS
CueT BLIBOAMTb Ha 3KpaH. [locile OKOHYaHHA HIpH BHIATb HTOrOBOE
coo6menue. [IpexycMorperb BBOA Ha3BaHHA KOMaHJ B CHMBOJIbHHE
fepeMeHHble M BHICBEUHBaHHE HX Ha 3KpaHe.

6. CocraBHTb NporpamMMmy, MOACUHTHIBAIOILYIO YHCJO YAaJdeHHH
B KaxJoi KoManjge mpu Hrpe B xokkefi. [locie KaXzoro yjaneHHs
BHBOJHTL Ha 3KpaH (aMHJHIO XOKKeHCTa, BpeMs, Ha KOTOpPOe OH yia-
JAsieTcs ¢ I0JA, H CyMMapHOe YHCJO yAaJeHHA B KaXHZOoH KoMaHJ@.
[Mocne oKOHYaHHA HIpBI BHAAaTh HTOrOBOE COOGMmIEHHE.

7. CocTaBHTb NPOrpaMMmy, NOACUHTHBAIOMYIO YHCJIO NOCEeHHHA
B NOJHKJHHHKe Bpauefl-cnemHaJHcTOB (OTOJAPHHIOJOrA, OKYJHCTA
H Xupypra). B Konue AHA BHJaBaTh HTOroBoe coofuieHHe. B Hauauje
paGoTH MpPOrpaMMBl JOJNKHA BBOAHTHCA JaTa, Koropas GyleT GUTypH-
poBaThb B HTOroBoM coofmenuH. Hcrmoab3oBaTh MHOXKeCTBEHHBIA
BHGOp.

8. OBM ucnonbsyercs npu pasGope KoMJaeKUHH Mapok. CocTaBHTb
oporpamMy, MOACYHTHIBAIOMYIO YHCJO MAapoOK MO CHOPTY, IO HCKYCCTBY
H mnpounx. [logcunraTh oO6llee KOJHYECTBO MapoOK B KOJJICKIHH.
Hcnonp3oBaTh MHOXECTBeHHH BHGOD.

9. IMaccaXHpCKHH camoJieT MOXET NOAHATh IPy3 OOGIIHM Becom
30 . CocTaBHTb NMpOrpaMMmy IJs ONpeJieJieHHST Beca MOYTOBOIO rpysa,
KOTOpH MOXXHO MOMeCTHTb B CaMOJIET [OCJe MOCAAKH NacCaXKHPOB H
sarpyskH Hx Garaxa. Bo BpeMs perucrpamuu naccaxupos 3BM gomxk-
Ha [OJACYHTHIBATD KOJIHY€CTBO IaccaxXHPoB (YCJOBHHH Bec OJHOTO
gyenoBeka 100 kr) m cymMMHpoBaTh Bec Garaxa.

10. B c6ope kaprodejsi NpHHHMAOT yuacTHe 3 GpHraisl. Yuer
Befercs ¢ nomombio IBM. CocraBuTh HporpaMMy, Kotopas onpejesser,
CKOMbKO KapTodest cob6pana kaxnaas 6puraia (Bec Kaxaoit HOBOH mop-
IHH NpHGaBJAETCS K yXKe HaKONJEeHHOH CyMMe), BEIBOAHT Ha 3KpaH Te-
KYImH{ pe3yabTaT no TpeMm GpHranaM nocJte JIOGHIX H3MEHeHHH H MoA-
CUHTHIBAET CyMMapHHIH pe3yJbTaT IO BceM GpPHrajaM B KOHL@ JHS.

11. IOnsa sagaun 9 ypoBus I cocTaBHTh nporpaMMy, KOTOpasi MOXeT
BHJIATh HEOGXONHMBIe CBeNleHHS JAJISi BCeX KeJNAIOUHX BCTYNHTb B 6pak,
KONHYECTBO KOTOPHIX 3apaHee He H3BECTHO.

12. Ina sagaun 12 ypoBHs I coctaBuTh mporpammy, Kotopas Mo-
XKeT o6cayKHBATh NOTOK MOKYNareJeii B TeUeHHe AHSA, ONpPelesisAs B KOH-
e paGouero JAHs OOLYI0 CYMMY, MNOJYYeHHYI0 OT MNPOJAXH KHHUT.

13. Oas 3agaun 11 yposus I cocraBuTb MporpaMMmy o6C/ayXKHBaHHA
NOTOKa INOKyRnaTeJieH B TeyeHHe JHA H ONpefesieHHS B KOHIe IHs
obmeft CyMMBI BHIPYUYKH.

14. CocTaBHTb mporpaMmy o6CJyKHBaHHA COPEBHOBaHH M MO NMPBIXK-
Kam B BhCOTy. i Kaxjoro BeCTynamomero cnoprcMesa B 3BM BBo-

145



auTcst amMuaua H pesyastar. Ha sxpane HOMKHH MOABHTHCA daMHIAES
W pesyJbTaT Jy4Iero Ha JaHHOM 35Tafe CIIOPTCMEeHA.

15. Ilpu nmpoxaxe rpaMMIIACTHHOK BefleTCl y4eT KOJHYecTBa NPO-
JAHHHX NJAaCTHHOK C KJacCHYeCKOH My3uKoi, SCTPajHOH H HeTCKAX
CocraBaTb OpOTPaMMy, BeAyllyi0 I3TOT YydYeT 3a paGouuii JHeHs.
Hcnoab3oBaTh MHOXeCTBeHHHIH BLIGOD.

YKkasaunuua k pemenuto sagau III yposnms.

1. HasBaHHA KOMaHA BBOAMTL B CHMBOJNbHble mepeMmenHble. Jas
CyMMHpPOBaHHSI mTpadHOro BpeMeHH IBYX KOMAaHJ NpelycMOTpeTh ABe
ancJOBHe Nepemennse. [Ipu3nag KoMaHAw # mrTpaduoe Bpems BBOAHTDH
AByMsl omeparopaM# BBOZAa. [lJI1 OKOHYaHHS HCIOJAb30BATb 3HAYEHHE
TOro Xe THNA, YTO H NPH3HAK KOMaHAH. B 3aBHCHMOCTH OT mpH3Haka
npHGaBAATH BPeMs K COOTBeTCTBylomelH nepemenHofl. [Tocae sToit onepa-
OUA KaXJH# pas BHIBOAHTb HA3BAHHA KOMAaHX W HX CyMMapHoe mTpad-
HOE BpeMs.

2. QaMuJHI0 M Pe3yAbTAT KaxKAOrO CHOPTCMEHA BBOAHTbL ABYMS
pasanunbiMu onepatopaMH INPUT. Ecau crauasna BBORHTCA daMHaARS,
TO WIS OKOHUAHHA BBOAA HCHOJb30BaTh KaKof-aH60 cUMBOJ (HamrpH-
nep, X).

3. lleny TOBapa M ero KOJHYECTBO BBOIMTbL Pa3JIHYHEIMH OmEpaTo-
pamu BBOAa. I/ OKOHYAHHS BBOAA HCNOJb30BaTh CHeNHaJbHOEe 3HAUE-
Hue NepeMeHHOH, KoTopas BBOLHTCH NepBOf.

4. B kavecTBe NpH3HAaKa KOHIA NeJieCOOGPA3HO HCNOJb30BATh
SHaYeHWe TOTO XXe THIa, YTO H THN JaHHBIX B MOTOKe. B nanHo# sagage
MOXHO HCHOJNb30BaTh KaKof-nu60 cumBos, HanpHMep «E».

5. CM. ykasanue Kk 8ajaue 1.

6. Tlpu xaxzgom ynanenns 8 IBM BBOZHTD KOJ KOMAHJAHI (€0 MOXK-
HO HCNOJb30BaTh AJIA OKOHYaHHS BBOJAA; CM. yKasaHHe K 3ajaue 1),
daMHJIHI0O HTPOKA H BpeMs, Ha KOTOpPoe OH yAaJjsercd (paMHJIHIO H Bpe-
Mfl €pasy mocje BBoJa BHIBOAHTL HAa SKpaH). B 3aBHCHMOCTH OT ROAa
KOMaHAb H3MEHATh Ha | cyMMapHOe 4HCJIO yAadeHHA OfHO H3 KO-
MaH].

7. Jaty BBeCTH B CHMBOJIbHYIO flepeMenHYyl0. Ee sHauenHe Hame-
®aTaTh B HTOroBOM coobumeHud. Ha3sanua cnennajncTroB 3aKOXHPOBATHL
sncnamu 1, 2, 3. [lnsa nepexona B SaBHCHMOCTH OT BBEAGHHOr0 3HaUeHHs
K BHIIOJTHEHHIO HYKHOTO OmNepaTopa RCHo/absoBaTh omepatop ON. Has
OKOHYaHHS BBOJA MOMHO HCNIONL3OBaTh CIENHANLHOE 3HAYEHHE,
nanpumep O.

8. CM. yxasaHHe K 8ajave 7.

9. Bec modroBOro rpysa omnpefeifercf Kak PasHOCTL MeX1y OG-
EIAM BecoM Tpysa, KOTOPHI MOXKeT MOJHATb CaMOJeT, H BecoM Bcex
naccaXupoB ¢ ux Garaxom. s OKOHuUaHHS BBOJA B KauecTBe Beca
6Garaxka MOXHO BBECTH Ji060e OTPHIATeJbHOS YHCIO.

10. B nmxne BBOAHTbL HoMep GpUragil B KOJHYECTBO COGPaHHOro
elo kapTodens. Bsog ocymecTBaATh PasAHUHEMH ONepaTOpaMH BBOJA.
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B 3aBucHMOCTH OT HOMepa 6puUrafn APUGABJATL BBeReHHOE KOJHYECTBO
Kaprodess K OXHOH H3 TpeX IepeMeHHHX (CYMMapHOMY KOJHYEeCTBY Kap-
Todensi, cobpaHnoro kaxzuolt 6pmragoil). Ilocie uero 3HaveHHN Bcex
Tpex NMepeMeHHHX BHBOAHTb Ha 3KpaH. JJIT OKOHYaHHS BBOJA B Kaue-
CTBe HOMepa GpHrajn BBeCTH, HampuMep, 0.

11. Cm. ykasanue kx sajagwe 9 ypoBHs I. [las OoKOHYaHHA UHKIA
HCOOAB30BaTh CHENHAJNbHHA CHMBOA, Hanpumep «E».

12. [Ins OKOHUAaHHf UHKAAa B KayecTBe CTOMMOCTH KHHI' MOXHO
BBORHTL O.

13. Ilas oxkoHYaHHR RMKJXa OpPH OTBeTe Ha Bompoc «)KypHax i«
rasera’» BBOAHTb CHENHAAbHOE 3HauyeHHe, Hampumep «L».

14. QaMHAHIO H Pe3yAbTAT JAYYHIEro Ha KaX(OM 3Tale CHOPTCMeHa
XPaHHTb B CHMBOJILHOH H 4HCAOBOH HepeMeHHHX. [Tocie BBOZa haMHAHH
H pesysbTaTa QYepeiHOro CHOPTCMeHAa CPAaBHHBAaTh €ro pe3yJbTaT ¢
JYYIIHM JO HEro H B CJy4ae HeOGXOAMMOCTH H3MEHATh (GaMHIHIO W pe-
3yJNBTAT Jy4lIero CHoprcMena. PaMHIHIO H Pe3yAbTaT BBOLHTH JBYMA
oneparopami BROAa. CrenaabHOe CHMBOJVILHOE SHaUEHHE HCHOJB30BATH
A OKOHYaHMS BBOJA.

15. Cm. yKasauus Kk Sajaue 7.

BoonpocH zag camMmonpoBepKH.

1. Yro Takoe passerbiaeHHe H 06xox? Kakas crpykrypa mpo-
rpaMMbl_Ha GeficHKe COOTBETCTBYET Da3BeTBJEHHIO B OGXOLY?

2. Beoa nanmnx. Oneparop INPUT. Idas dero pexoMmemayercs
BHBOJAMTD Ha SKpaAH TEeKCT INPH BHIOJHeHHH oneparopa INPUT?

3. Uro TaKoe CHMBOJIbHAA NepeMmeHnnasa? Ha uem ocHoBaHO cpaB-
HeHHe CHMBOJIBHHX BEJNHYHH?

4. BumnosHenne omepatopa INPUT. I[lopsgok BBOAa KaHHBX.
BBOX YHCAOBHX M CHMBOJIbHHX BeJHYHH.

5. [Oas uero HeoG6XoXMMA 3allHTa INPOIDAMMH OT HeNpaBHJb-
HOTO BBOAa H KaK OHA OCYIUECTBJSETCH?

6. Kax peanusyercs B nporpammax Ha Geiflcuke puajor ¢ SBM?

7. Oco6eBHOCTH OpPraNH3alHH NPOrpaMM AJsi o6paGOTKH HOTOKa
HRaHEHIX: a) 3apaHee H3BeCTHOH JINHH; 6) 3apaHee He H3BECTHOH ANHHH.

8. Oco6eHHOCTH OpraHH3alMH OPOrpaMM A/ 06paGOTKH HOTOKa
RaHHBIX MPOH3BOJbHON HNJHHH, €CJHH NPH OZHOM NMPOXOKAEHHH WHKIA
BBOAHTCH HECKOJBKO AaHHBIX.

9. Yro TaKoe MHOXeCTBeHHbR BHGOop? Kakoil omeparop GelcHka
MOXCHO HCIOJIb30BaTh [J/Ii OpPraHH3allHH MHOMKECTBEHHOro BHGOpa?

Pa6oma 4. NMPOCTEALIUE AJNTOPHTMbI OBPABOTKH
MACCHBOB

Teopernueckoe BBejgeHHe. Iepex BemonHeHHSM 8a-
RaHH# paGoTHl 4 HeOGXOXMMO O3HAKOMHTbCH C I. 7 IJIaBHl 3.

B pa6ore paccmaTpuBaloTcs NpocTeHilHe aIrOPHTMH PaGOTH C Mac-
CHB&MH, 0COGEHHOCTH OPraHA3alluH NUKJIOB HPH 06Pa6OTKE OXHOMSDKH R
MacCHBOB (BEKTODOB) H ABYMEDHHX MACCHBOB (MaTPHI), OPraHHSaNHA
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BBOAA/BHIBOAA MACCHBOB, a Takxke OOIIHe BONPOCH OPTaHH3aUUH NPO-
rpaMM s 0OGpaGOTKH MacCCHBOB.

PaccMaTpuBaeMHe B paGoTe aJrOpHTMH SBJIAIOTCA 6a30BEIMH AJA
peanusanuu GoJjiee CJAOXKHHX aJrOPHTMOB OGpaGOTKH MacCHBOB, pac-
CMaTpHBaeMbIX B IOCJEAYIOIHX paGorax. AJropHTMH ODOpMJEHH B
Buje ¢parMenToB mporpamM. IIpu caMocTOATeqbHOM BHIIONHEHHH 3a-
NaHuH K pa6oTe MOXeT MOTPEGOBATBHCA KOPPEKTHPOBKA MPHBEJEHHHX
nporpaMM, B YacTHOCTH H3MeHeHHe HOMEPOB CTPOK. Bce airopuTmh
OnHcaHH B O6mieM BHJAEe HNPHMEHHTEJIbHO K MacCHBaM NPOH3BOJbHHX
paamepoB. s 06Go3HaueHHs FPaHHIl M3MEHEHHS HHIEKCOB HCNOJb-
3yioTcsi nepeMeHHue. I[IpH peaqusanHH NPHBEIEHHHIX (pParMeHToB
nporpamM Ha DBM Heo6x0oxHMO B Hauaje NPorpaMMbl ONHCAaTb BCe HC-
nonbsyemee MaccuBH omeparopoM DIM u mpucBouTb 3HaueHHS nepe-
MEeHHHM, OGO3HAYalOU[MM TIPaHHIH H3MEHEHHS HHIEKCOB.

BBoj/BLHIBOX M4acCHBOB, a Takxke 06pa6oTKa MacCHBOB CBSI3aHH,
KaK NpaBHJO, C NOCJeNOBaTeJbHHM IPOCMOTPOM 3JEMEHTOB MacCHBa,
YTO peaJusyeTcs opraHusaunedil uHKAOB. [IpH 9TOM, KaK NPABHJO, HH-
ReKChl HCNOMB3YIOTCA B KauecTBe YNPaBJSIOUIHX NePeMeHHHX IHKJOB.

1. Bod maccusos. Dnementamn BBoga .omnepatopoB INPUT
(READ) wmoryr OHTb TONBKO NepeMeHHHe — HeHHIEeKCHPOBaHHbIe
(npocThle) HJIH HHAEKCHPOBaHHbIE (3JeMeHTH MaccHBoB). [Toatomy mis
BBOJIa MAaCCHBOB HYJKHO COCTaBHTb NIPOrpaMMy, oGecneyHBaIOILyI0 H3Me-
HeHHe HHJEKCOB H NOCJIeJOBaTeJbHOE 3aNOJHeHHe 3JIeMEHTOB MacCHBOB
JaHHBIMH.

Bsox ozHoMepHOro MaccHBa

90 PRINT “EBERWTE"FN;" 3REMEHTOR MACCUBA A”

100 FOR I=1 TO' N

110 INPUT A(I)

120 NEXT I
N IomxkHo GHTH onpejieJieHO B NporpamMe A0 BLINOJHEHHs cTPokH 90.

OCo6eHHOCThIO BHIIOJAHEHHS 3TOH NporpaMMmbl SBJASETCA TO, 9TO
oneparop INPUT Bunoansercs N pas H npH KaXX[OM €ro BHIOJHEHHH
BBOIHTCA OXHO YHCJO (O4epefHOR 3JeMeHT MacCHBa), T. e. MOCJae Ha-
6opa Ha KJaBHAType 3HAUEHHS OUePeNHOTO 3/IeMEHTa HeOGXOLHMO KaK-
IHfi pa3s HaxHMaTb Kaasumy BK.

Ecan MaccHB COAEpKHT HeGoJIblioe H3BECTHOEe 3apaHee YHCJO
sJeMeHToB (Hanpumep, 4), To B cnHucke BBojAa oneparopa INPUT moxHo
yKa3aTb SIBHO BCe 3JEMEHTH MaCCHBa.

ITpumenp.

20 FRINT “BREAKTE 4 JNEMEHTA MACCUEA A
100 INPUT A1) 2A(R)sA(3) 1A (4)

[Npu BHINOJHEHHH 3TO! NPOrPaMMEI UeThiPe UHCJIA MOXKHO HabpaTh
HY KJaBHaType uepe3 3ansATyi0 H OfHH pa3 Haxarb KaaBuuwy BK.
(Moxno Takxe HaxuMaTh BK mocae Ha6opa KaXJoro uucaa.)

148



Ipu BBOJE ABYMEPHOrO MacCHBa HEOGXOLHMMO OPraHH3OBaTh ABOM-
HOM LUK/ BHEUIHHI — [0 HOMEPY CTPOKH, BHYTPeHHHH — IO HOMEPY
cronbua.

BBox wMartpuusl mo cTpokam

90 FRINT “BEEAWTE MACCME K TID CTPOKAN®

100 FOR I=1 TO N

110 PRINT “RREAUTE"FI§"~YD CTPOKY”

120 FOR J=1 TO ¥

1320 INFUT R{I+J)

140 NEXT 4

150 NEXT I
N — 4YHCJO CTPOK, M — uucJO CTOJI6GHOB MaTpHUHL.

Oneparop INPUT B npuseiennoit nporpamme punoansercs N XM
pas H ofecrneyHBaeT KaXKAblil pa3 BEOX OJAHOTO 3JIEMeHTa MacCHBa, T. €.
mocjie Ha6opa Ha KJaBHAType 3HaYeHHs OYEPELHOrO JMeMeHTa HYXKHO
Haxumath kaasumy BK. IMopsnoxk BBoAa 3JeMEHTOB oOmpejessercs
MOPAAKOM H3MEHEHHS HHIEKCOB B MporpaMMe H JJIs NpHBeAEeHHOR
nporpaMmsl  ABaferca chaeayiomum: B(l,1), B(1,2), ..., B(1,M),
B(2,1), B(2,2), ..., B2M), ..., B(N,1), B(N,2), ..., B(N,M).

BBox moe crpokam, peasM30BaHHbLI B NpHBeAeHHOR mHporpamme,
ABJseTca HauGoJsiee eCTeCTBEHHBIM. B ciyyae Heo6XOZHMOCTH MOXHO
OPraHH30BaTh 3aNOJIHEHHe MaccHBa no crosibuam. s 3TOro BHeUIHH &
IHKJA JoJKeH OHThb OPTaHH3OBaH IO HoMepy croabua (J), a BHyTpeH-
HHB — no HoMepy cTpokH (I) ¢ cCOOTBETCTBYIOIMMH IrpaHHIAMH H3Me-
HeHHSI HHJEeKCOB.

90 PRINT "BBEAWTE MACCUE B O CTOABLAM®
100 FOR J=1 TO M.

110 PRINT “BREAWTE”;Ji“-WH CTOABEL®

120 FOR I=1 TO N

130 INPUT B(I,J)

140 NEXT I

150 NEXT J

B cooTBeTcTBHH C NpHBeJeHHOf NporpaMMoR 3JeMeHTH MacCHBa
ZOMXHB HaGHpaThCA HA KJaBHaType B caefyomeMm nopsike: B(l,1),
B(,1), ..., B(N,]), B(1,2), B2, ..., B(N,2), ..., B(l,M),
B(@2,M), ..., B(N,M).

EcaH 4HCJI0 BBOZMMEIX 3/IEMEHTOB HEBEJHKO, MOXHO H@ HCIIONb-
S0BAaTh UMKJH, a BCe 3JeMeHTH YKa3aTh IBHO B CmHcKe BBoja. Ha-
npuMep, WIS BBOJAa MaccHBa B pa3mepoM 2X2 MOXKHO HCIIOJNB3OBATh
omepaTophl

90 FRINT “BEEAMTE MACCUR B MO CTFOKAM”
100 INFUT B(1:1)9B(1+2)yE(2:1)yR(2y2)

BBoJ HECKOJIBKHX MacCHBOB OJHOTO pasmepa MOXHO OCYLIECTBJAATH
B OAHOM UHKIJE.
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MpuMenp.

20 PRINT “BREBRWTE HACCHBM AyC”

100 FRINT "HABWPATh 3JEMEHTH MACCKEOE NOOYEPERHO*

110 FOR I=1 TO N

120 INPUT A(I}2C{X)

130 NEXT I

Haxatne knaBumn BK MokHO ocymiecTBasTh HOCHe HaGopa Ha
RJaBHaType ABYX uucea (sHauenuit A (I), C(I)).

Oznmako Takoft crnoco6 BBOXA 4ACTO SBJAETCS NPHUHHON OIIHGOK.
Bosee ecTecTBeHHO BBOAWTH CHAYaja BCE 3JEMEHTH OBHOTO MACCHBa,
saTeM Jpyroro. JJs 5Toro BBOX KaxIOT0 MacCHBA HYXHO OCYIIeCTBJIATh
P OTHEJIbHOM IHKJeE.

90 PRINT "BREAWTE MACCUE A

100 FOR X=1 TO N

110 INPUT A(D)

120 NEXT I

130 PRINT "BBEAMTE KACCHE C°

140 FOR I=1 TO N

150 INPUT C(I)

140 NEXT I

Ecnu BROMMEeE MACCHBH HMEIOT PasHHe pa3MmepH, To BTopofl cmo-
€00 gB/sieTcs NPAKTHYECKH €JMHCTBEHHO BO3MOMKHHIM.

2. Bowsod (newams) maccugos. TIpu BHIBOJE MaCCHBOB HeOGXOAMMO
06eCIeYHTh HAIJANHOCTD M  YAOGCTBO BOCHPUATHE MOJIYYEHHHX
Pe3yJIbTaToB.

BriBOJ OZHOMEPHOro MaccHBa, KaK IPaBHJIO, LeJecooGpasHo ocy-
OIECTBJSATE B CTPOKY, CONPOBOXKAAS HOFCHAMIRHM TeKCTOM *).

IIpumenp.

200 PRINT "MACCUB A®

210 FOR I=1 TO N

220 PRINT A(I)}

230 NEXT I

240 PRINT

B npuBeEeHHOH NporpaMMe BHBOA MaccHBa A B cTpoxy oGecrnedun-
BaeTcsi HCIOJNb30OBaHHEM TOYKH ¢ samfATeR B onepatepe PRINT (crpo-
ka 220). PRINT Ges cnucka (ctpoka 240) ocymiecTBaseT BO3BpaT Ka-
PEeTKH IiOoC/ie OHOHUaHHA BHBOZA MacCHBa A.

Ilpn BHBOJE ABYX HJIH HeCKOJNbKHX OXHOMEDHHX MacCHBOB ORHOTO
pasMepa 4acTo YA0GHO BHIBECTH HX KaK DacHOJOXeHHHe Hapa/lieJbHO
€TOJIGLH.

ITpumenp.

200 PRINT *MACCHE A"y “MACEWB B*

210 FOR IS TO N

220 PRINT A(I)yB{Y)

230 NEXT I

*) IosAcHAOWHA TeKCT SaBHCHT OT pellaeMoil 3ajadH.
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Breisox nByx #JH 6ojlee MacCHBOB Da3jIHUHHX PasMepoB, KaK npa-
BHJIO, OCYLIECTBJAETCH B C TPOKY. BLIBOA HOBOro MaccHBa HauYHH&ETCH
C HOBOH CTPOKH.

[IpuMenp.

200 PRINT “MACCUE Az"§

210 FOR I=1 TO N

220 PRINT A(I}MY

230 NEXT 1

240 PRINT

250 FRINT "MACCHR B2"J

260 FOR I=1 TO M

270 FRINT B(D)}

280 NEXT I

290 PRINT

IpuBefennas mporpaMMa o6ecleuHBaeT IeuaTb SJEMEHTOB Mac-
cHBa A B Ty e CTPOKY, B KOTOPYI0 BHBIBOZHTCA 8arosioBok «MAC-
CHUB A:», uro o6eclneuHBaeTcs HCIONb30BAHHEM TOYKH ¢ 3anaTol
B crpoke 200. (AHajsoruuHo JJis MaccHBa B.)

Ecnu maccuB A (uau B) He ymemaercs B ogHON CTPOKe, BHIBOX
Gyzer aBTOMATHYECKH NPOJOJKeH B caefyiomefi.

JByMepHEIE MacCHBH HEOGXOAHMO BLIBOAHTb B NPHBHYHOM BHAG
(Mo cTporam), HaYMH&S BHIBOJ HOBOH CTPOKHM MacCHBa B HOBYM CTPOKY

9KpaHa.
IMIpumenp.

200 PRINT “HACCME B*
210 FOR I=1 TO N
220 FOR J=1 TO ¥
830 PRINT BAIs1 )
240 NEXT J

250 PRINT

260 NEXT 1

IMocne BHBOJA ouepefHOH CTPOKM Mmarpuusl omepatrop PRINT
(ctpoka 250) o6ecmeunBaeT BO3BpAaT KapeTKH.

OJHAaKO HaIVIAZHOCTb BLIBOJA MOXKeT GbITb HapyllueHa, eC/JH SJje-
MeHTH MaccuBa B B mamsaru OBM npegcraBisioTCs PasjIHYHBIM YHCJIOM
sHayamux HHgp. Torza avIeMeHTH OJHOTO CTOJIOLA MOI'YyT 3aHHMars
pas/iuYHOe UHCJO MO3HIMHA H He GYAYT PacnojaraThCsi CTPOro Apyr mox
ApyroM. s yaydllleHHs HarJISIAHOCTH B 3TOM CJyyae MOXHO MPeAJo-
XKHTb JBa chocoba.

1) B omeparope 230 BMecTo TOYKH C 3angTof HCIIOJAbB30BATh 3aMNf-
Tylo. Torza BHBOJ KaXJOro 3/JeMeHTa CTPOKH GYAeT OCYilleCTBAATHCH
B HOBYIO 30HY, TaK 4TO 3/Je€MeHTH OJHHAKOBHIX CT0JOIOB GYAyT pacmo-
Jaratbcsi B ORMHAKOBHIX 30HAX, T. €. CTPOro APyl HOA JAPYrom.

3tor cnoto6 Lesecool6pasHO HCHOMb3OBATH, eclH M<5 (uncio
3OH B cTpoke paBHO 5). ITpy M>5 HarasgHocTb Hapyinaercs.
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2) BuBOX BCeX 3JEMEHTOB MaTPHUb MO eIHHOMY (opMaTy C HC-
noabsopanuem oneparopa PRINT USING (cm. n. 5.5 raaset 3, mpo-

rpamMMa 3.5).
8. Cymmuposarue sremenmos maccusa. s ofHOMEPHOro MaccHBa

n
A={a;,, ..., a,} HEOGXOZHMO BHUYHCJHTb S= 2 a; (cM. mporpam-
i=1
My 4.9).
Ilporpamma 4.9
. 100 8=0
110 FOR I=1 TO N
120 8=8+al{l)

130 NEXT I
Has psyMepHoro MmaccuBa B pasamepom N XM Heo6xopumo BR-
N M
uncauts S= ), W bi; (cu. mporpammy 4.10).
i=1 j=1

Nporpamma 4.10
90 REM BMSHCAEHME CYMNM 3X~TOB MATPHUN
100 8§=0 ’

110 FOR I=t TO N
120 FOR J=1 TO H
130 §=8+B(IyJ)

140 NEXT J
150 -NEXT I

4. Cymmuposarue Ouaz0HANbHbIX SNEMEHMO8 MAMPULbL (Bbl4UCACHUE
¢aeda Mampuqbt) HOns matpuub B paamepom NXN Heobxozxumo

BBHIYHCJHTb S = 2 bi; (cM. nporpammy 4.11).
(=1
Mporpamma 4.11

70 REM BWYMCAEHME CRERA MATPHUM
100 s=¢

110 FOR I=1 TO N

120 §=8+R(Is])

130 NEXT I
5. Cymmuposarnue Osyx maccusos. Ilasi OZHOMEpHHIX MaccHBOB A
u B pasmepom N Heo6xoZuMo BHIYHCIHTbL ¢;=a;+b;, i=1, 2, ..., N

(cM. mporpamMmy 4.12).
IMporpamma 4.12
90 REM CYMMMPOBAHYE BEKTOPOB
100 FOR I=1 TO N
110 C(D=A(I)+B(1}
120 NEXT I

Iast ;syMepHbIX MaccHBoB A H B pasmepom N X M Heo6x0/11MO BhI-
wHCauTh ¢ j=a;;+b;;, =1, 2, ..., N; j=1, 2, ..., M (cm. nporpam-
My 4.13).
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Mporpamma 4.13

90 REM CYMHWPOBAHYE MATFUL
'100 FOR I=1 TO N

110 FOR J=1 TO M

120 C(IyJ)=ACIyJ)+B(I, )
130 NEXT J

140 NEXT I

6. Cymmuposanue sremenmos 3adannoll cmpoxu mampuysi. OAns
M
mMaTpHnb B pasmepom N XM Heo6X0ZHMO BHUHCIAHTD S$= 2 by (cm.

nporpammy 4.14).

Nporpamma 4.14

.90 REM BHYUCAEHWE CYMMM YX-OW CTPOKH

100 8§=0

110 FOR J=1 TO M

120 S=S+B(IyJ)

130 NEXT J

7. Cymmuposanue sremenmos cmpox mampuyst. Heo6xoauMo BH -
YHCJIHTb CYMMY 3JIEMEHTOB KaXIOM CTPOKHM MaTpuuu B pasmepom
NXM. Pesyabrar mnoayuuM B BuIe BekTopa D, T. e. BHUHCIHTH

M

= 2 bij, i=1, ..., N (cM. mporpammy 4.15).
i=1
NMporpamma 4.156

90 REM CYWMUPOBAHWE MATPUUM TIO CTPOKAM
,100 FOR I=1 TO N

110 §=0

120 FOR J=1 TO M

130 S=S+E(Iy.})

140 NEXT J

150 D<) =8

160 NEXT I

3ameuanue Ha nouck B MaccHBe sjeMeHTa € 3alaHHEIMH
SHAaueHHSMH HHIEKCOB 3aTpauuBaerTcsi Bpems. (Azxpec I-ro ssemenTa
onpefeasiercs NpuGaBjJeHHeM K aJpecy HauaJa MaccHBa 3HauyeHHsa I.)
[TosroMy nnst noBHIIeHUST 3(DPEeKTHBHOCTH B MNpHMBeleHHOH Bhille NPO-
rpaMMme NpPH BHIYHCJIEHHH CYMMBl KaXXJOH CTPOKH HCNOJb3yeTcss Npo-
cTasi mepeMeHHas S, 4TO HCKJIOUaeT MHOTOKpaTHoe ofpallleHHe K 3Je-
MmeHtaM MaccuBa D.

8. Tpancnonuposanue mampuysi. Heo6XoIMMO 3aMEHHTb CTPOKH
MaTpHUB €e CTON6LAMH, a CTOJGLLl — CTPOKAMH, T. €. BHIUHCAHTD
bijj=ay, i=1, ..., N; j=I1, ..., M (cm. nporpammy 4.16).

TpaHCNOHHPOBAHHYIO MATPHIy MOXKHO NOJYYHTb B HCXOJHOM Mac-
cuse A. Jlas kBazapatHoit MaTpHUH pa3MepoM NXN pmisi atoro Heo6-
XONHMO TOMEHATb MeCTaMH KaX/blii 3/IeMSHT BepXHEro TPeyroJbHHKa
C COOTBETCTBYIOIIHM 9JIEMEHTOM HHXKHEro (JHaroHaJjibHEe SJEMEHTH
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Mporpamma 4.16

0 REH TPAHCHOHWPOBAHUE MATPUUM

100 FOR I=1 TO N

110 FOR J=1 TO M

120 B{Is+J)=A(J T}

130 NEXT J

$40 NEXT I
nepecTaB/ATh He HYXHO). IIpH aToM Aas KaXAOH CTPOKH HYXKHO BBI-
HOJHATH NMepecTAHOBKY LJS SJIeMEHTOB, PACHONOXKeHHHX NpaBee IJaB-
HOR JMaroHa/H, C 3JeMEeHTAMH COOTBETCTBYIOLIEr0 CTOJ6LA, PacHoso-
MEeHHBIMH HHJKe IJIaBHOH JAHaroHaau. [Ipu mepecTaHOBKe HCHOJNb3yeM
BCIIOMOraTeJbHYIO HepeMeHHYI0 P, moMemas B Hee AJjfi BPeMeHHOro
XpaHeHHsS OJHH M3 NlepeCTaBJSeMhHX 9JAeMeHTOB, YTOGH He NOTepATh ero
sHaueHHe, T. . HEOOXONMMO BHIIONHATbL Onepaudu P=a;;, a;;7=ay;,
a;=P, i=1, ..., N=1} j=i+1, ..., N (cMm. nporpammy 4.17).

Mporpamma 4.17

90 REH TFAHCTOHUPOBAHUE KBARPATHOW MATPHUM

100 FOR I=1 TO N-1

110 FOR JsI+1 TO N

(20 P=A(Tad) \ A(Lr)=AC0e D) \ ACJeI) =P

$30 NEXT J

140 NEXT I

3amMeuanne Hdaa npamoyronbHod MaTpHUH aJropHTM yc-
AOXKHACTCH.

9. Ymnoowenue mampuybt #a eeKmop. [ s BLlYHCACHHS NpOH3Bete-
gHa C maTpuusl A pasmepoM N XM na Bektop B pasmepom M Heo6xo-

M
AUMO BBIYHCIHTH c,~=lz‘ a;jby, i=1, .v., N (cM. mporpammy 4.18).

MporpamMma 4.18

90 REM YRHOXEHVE MATPUUM HA BEKTOP
100 FOR I=1 YO N

110 §=0

120 FOR J=1 TO M

130 5=5+A{Isd) #R(.))

140 NEXT J

150 C{D)=8

140 NEXT X

HcnonbsoBanue BcoMoratesnbHOR nepeMeHHOH S M0O3BOJNSAET yMEeHb-
MUTH BpeMs BHIIOJHEHHs INPOrpaMMbl 3a CYET HCKJIOYEHHA OGpalieHHs
B UHKJe Mo J K ajemeHTam MaccuBa C.

10. Ymuoxcenue mampuys va mampuyy. JIns YMHOXKeHHS Mat-
puus A pasmepoM N XK na marpuny B pasmepom KX M neob6xogumo

K
BBIYHCJIHTD C;j == aipebyy, i=1, .oy Ny j=1, ..., M (cm. mpo-
=]

rpammy 4.19).
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Mporpamma 4.19

90 REM YMHOXEHME MATPHAM HA MATPHUY
100 FOR I=1 TO N

110 FOR J=1 TO H

120 $=0

130 FOR L=1 T8 K

140 S=5+A(IsL)*B(LyJ)

150 NEXT L

160 C(Is0)=§

170 NEXT J

180 NEXT I

11. Ydarenue snemenma us maccusa. TpeGyerca yaaants K-# sie-
MeHT u3 macchBa A pasMepoM N. YiaauTe snemeHnr, pacnojomeHHHH
Ha K’M MecTe B MacCHBe, MOXHO, CABHHYB BeCb «XBOCT» MacCHBa, Ha-
unHas ¢ (K+1)-ro ssementa, Ha OfHY MOSUIUIO BAEBO, T. €. BHIOMHAN
omepanuH a;=a;.i, i=K, K+1, ..., N—1 (cm. nporpammy 4.20).

Mporpamma 4.20

90 REM YRANEHWE INEMEHTA
100 N=N-1

110 FOR 1=K 7O N

120 A(I) =A(I+1)

130 NEXT I

12. Bxatouenue saemenma 8 300annyo nosuyur maccusa. Ilepen
BKJIIOYeHHeM 3jleMeHTa B K-10 NMO3HIHIO HEO6XOAMMO Pa3ABHHYTHL Mac-
CHB, T. €. NePeJBHHYTb «XBOCT» MacCHBa BIPaBO Ha OAHY NO3HUHIO,
BHIIOJIHAA ONepanuw a;.i=a;, =N, N—I1, ..., K. Ilepememenne
3/IEMEHTOB MacCHBa HYJXHO HayHHaTh C KOHUa. B mporuBHOM caydae
BeCh «XBOCT» OyAeT sanoyneH saementoM a(K). Haree, K-My asementy
NpHCBaHBaeTcs 3ajaHHoe sHadeHHe B. Paamep MaccHBa yBeJdHYHBaeTcd
Ha 1 (cM. mporpammy 4.21).

Mporpamma 4.21

90 REM BKANYEHUE 3AEMEHTA B MACCHB

100 FOR I=N TO K STEF ~1

110 ACI+1)=A(I)

120 NEXT I

130 A(K)=p

140 N=N+1

13. Bxatouenue 3remenma 8 Maccug, ynopadouenxvli no eo3pacma-
Huto, ¢ coxpanenuem ynopadowerrnocmu. CHauala HeO6XOAUMO HaRTH
3JIeMeHT, Nepel KOTOPHIM Heo6XOAHMO BKJIOYATh 3aJaHHOe 3HaueHHe B.
Jas storo pyxHo npeBepaTbh ycaoeHe B<A(I) mas I=1, 2, ...
IIpn BHOOJNHEHHH YCJIOBHA TeKyllee 3HaueHHe HHAekca (I) onmpepeaser
MNO3HIHIO HOBOI'O 3JeMeHTa. Jlajee, BKJIOUEHHE 3J6MEHTa OCYLIECTB-
JseTcs B COOTBETCTBHH € aJrOPHTMOM, ONHCaHHBIM B I. 12 (cm. mpo-
rpammy 4.22).
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INporpamma 4.22

70 REM BKAPMEHYE 3AEMEHTA E YHOFAAQYEHHMA MACCUR

100 I=1

110 TF IIN THEN A{I+1)=B \ GO TO 180

120 IF By=A(I) THEN I=I+i \ GO 70 110

130 REM BRKMOMEHVYE B B KAYEGTEE I~P'0 JAEMEHTA

140 FOR J=N TO I STEF -1

150 ACI+LY=A(d)

160 NEXT J

170 A(D)=B

180 N=N+1

[ToscHenue Kk nporpammume. Ecau B=A(I) pasa seex I
or 1 go N, To oneparop 110 mpu I=N--1 Briosaer B B kauecrse (N
+1)-ro saemenra.

14. Yoanrenue cmpoku u3 mampuywt. Tpebyercs YHaJTHTb CTPOKY
¢ 3agaHHbIM HoMepoM K. PeleHue 3ajayH aHa/JOrHYHO YZasIeHHIO
9JIeMeHTa H3 OJHOMepHOro MaccHBa. Bce crpokwu, nauunas ¢ (K--1)-#,
HYXHO NepeMecTHTb BBepX. UHcIO CTpOK yMeHbmaeTcss Ha | (cM.
mporpammy  4.23).

Mporpamma 4.23

90 REM YAAREHWE CTPOKW

100 N=N-1

110 FOR I=K TO N

120 FOR J=1 TO M

130 E(IyJ)=R{I+1yJ)

140 NEXT J

150 NEXT X

MpumMeuanHne, YjaleHHe CTOJONA OCYLIECTBJAETCA aHAJOIHYHO.

15. Bxatowenue cmpoku 6 mampuyy. BKiiodaemas CTpoka sajaHa
kaK BekTop (C). BraioueHue CTPOKH B MaTPHIY aHAJOTHYHO BKJIOYEHHIO
eJeMeHTa B OJAHOMePHbIH MaccHB (cM. m. 12; cm. mporpammy 4.24).

Mporpamma 4.24

90 REM BKADYEHUME CTPOKH B MATPUUY

100 FOR I=N TO K STEP -1 ‘

110 FOR J=1 TO ¥

120 B(I+15J)=B(Is.0}

130 NEXT J

140 NEXT I

150 FOR J=1 TO M

1460 A(Ke J)=CC(D)

170 NEXT J

180 N=N+1

Moscuenune kK nporpamme. Onepatopu 100—140 me-
peMmemaoT cTpokH, HauuHas ¢ K-ii, Buu3 (B o6paTHOM nopsake). I[Tepe-
MelleHHe OJHON CTPOKHM CBSI3aHO C MepPechlIKOR BCeX 3JeMEHTOB 3ToH
CTPOKH, YTO TpeGyeT OpraHu3allHH LHKJIa 10 HOMepY CTos6ua (CTpoKH
110—130). Bkmouenune ctpoku B Kavecrse K-# ocymecTsasior onepa-

Topn  150—170.
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IlTIpumevuanune Brkmouenue croabna ocymecTBiasercs aHa-
JIOTHYHO.

16. IMépecmanoska saemernmos 6 éexmope. IlepecranoBka I-ro u J-ro
3JIEMEHTOB OCYUIeCTBJSETCA C HCNOJb30OBAHHEM BCIIOMOTaTeJIbHOR mepe-
meHHO# (P), B KOTOPYIO BpeMEHHO MOMelaeTcss OJHH M3 3JEMEHTOB
MaccuBa:

160, P=ACI) \ ALD=AJ) \ A(D=P

17. Ilepecmanoska cmpox mampuyti. PaccMoTpum jBa cmoco6a.

1) C ucmonbsoBanHeM BCHoMOraredbHoRl mnepeMeHHo P nepe-
CTaHOBKa OCYILIECTBJSIETCS BO BCeX CTON6LAaX ABYX CTPOK (CM. mporpam-~
my 4.25).

Mporpamma 4.25

90 REM WEPECTAHOBKA CTPOK

100 FOR K=1 TO M

110 P=ALI:K) \ A{DK)=ALLK)Y \ ALK =P
120 NEXT K

2) Ipu ucmoab3oBaHHM BCHoMorareibHoro MaccuBa (C) oxama H3
cTpok (B mnporpamme — I-f1) HeJHKOM mepech.aeTcsi B 3TOT MacCHB
AJIS BDEMEHHOTO XpaHeHHs (cM. mporpammy 4.26).

MporpamMma 4.26

90 REM HEPECTQHDBKA CTPOK
100 FOR K=1 TO M

110 C(K)=A(IIK)

120 NEXT K

130 FOR K=1 TO M

140 A(TK)=A(JyK)

150 NEXT K

140 FOR K=1 TO M

170 A(JyKI=C(K)

180 NEXT K

IlepBuit croco6 nmpeAnoYTHTENbHee, TaK KaK TpeGyeT MeHblie Ma-
MATH (He HCHOJb3yeTcs BCIOMOraTeJIbHBIA MacCHB) H NPaKTHYECKH
BCerja MeHbIe BpeMeHU JAS BHIOJHEHHS NPOrpaMMbl (OAHH IHKJA
BMECTO TpeX).

18. Ipeobpasosanus mampuyot.

1) YmHoXeHHue (DeneHHe) CTPOKH Ha yucso. Tpe6yeTcss yMHOXHTB
(pasgenuTh) BCE dJEMEHTHl CTPOKH (B mporpamme — I-if) Ha oo H TO
xe yucao (B), B yacTHOCTH, Ha KaKOH-JHGO 3JeMEHT 3TOH e CTPOKH
(cM. nporpammy 4.27).

Mporpamma 4.27

20 REM YHHOXEHWE CTFOKY HA YHMCAG

100 FOR J=1 TO N

110 A(Dy D =A(T1 ) ¥B |
120 NEXT J
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IIpumMeuanue YMHOXKeHHe (meseHHe) cToN6HA HA HHCJIO
OCYILECTBJSIETCS aHaJOTrHYHO.

2) Cnoxenune cTpok. TpeGyercsas k anemenraM K-+ii cTporH mpu6a-
BHTb 3jeMeHTH L-# CTpOKH, ymMHOXeHHuie Ha 1HCJO (B) (cM. mporpam-
My 4.28).

MNporpamma 4.28

§0 REM CAOXEHME CTPOK

100 FOR J=1 TO N -
110 A(Kr ) =A(KrJ) +ALLYJ) %R
120 NEXT J

19. Mouck MURUMAALHO20 (MAKCUMAAbHO20) 34EMERMA 8 Maccuse.
TpeGyeTcs HafiTH MHHHMAJbHBIA 9JeMEHT B MacCHBe H ero 3HaueHde
noMecTHTh B HepeMeHHylo P, a wuulekc — B nepemennyio K.

Jlns oZHOMEepHOro MacCHBAa NMOHCK MHHHMAaJbHOTO 3/JeMEeHTa OCy-
MECTBJIAETC aHAJOTHYHO OINpele/ieHHI0O MHHAMAJbHOIO 3JIEMEHTa B
NOTOKe YHCeN, C TOH pa3HHUeH, 4TO B paccMaTpHBaeMOM Cjydyae Bce
YHCla HaXoAATCA B NaMATH (B NmporpamMMe — MaccHB A), H, 4To6H
nepefiTH K clelylolueMy S/eMeHTy, AOCTaTOYHO H3MEHHTb HHAeKc Ha 1
(cMm. nporpammy 4.29).

HMporpamma 4.29

€0 REM TOWCK HUHWMAABHOIG 3AEMEHTA BEKTOPA
100 P=A(1) \ K=1

110 FOR I=2 TO N

120 IF P{=ACI) 60 TO 140

130 P=A(I)} \ K=I

140 NEXT I

Ecnu B MaccHBe HeCKOJNIBKO 3JeMEHTOB HMEIOT MHHAMAJbHOE 3HA-
gende, To B K Gyjger samoMHHaTbcss HHAeKC mepBoro H3 HEX. Ecam
B crpoke 120 mposepsaTs ycaoue P<A(I), To Gyzer 3amomuHaThcs
HHJAEKC MOCJelHero 3JeMeHTa.

J1s moMcKa MaKCHMaJbHOro 3j1eMeHTa B cTpoKe 120 HyXHO mpoBe-
purb ycaosue P>=A(I).

JLast 1ByMepHOro MacCHBa aJropHTM aHaJOTHYHHIH, HO HYXHO AJs
KaxX/i0fl CTPOKH MpOCMaTPHBAThb 3JIEMEHTH BCeX CTOJGLOB (4To TpeGyer
opranusalmuu ABOAHOrO IMKJA) H 3aNOMHHATh J[Ba HHIEKca: HOMep
crpoku (K) B HOMep cron6ua (L) (cM. mporpammy 4.30).

NMporpamma 4.30

90 REM ROMCK NWHUNARRHOrO 3IXEMEHTA MATPWUM
100 P=A(1y1) \ K=t \ L=1

110 FOR I=1 TO N

120 FOR J=1 TO M

130 IF P(=A(IyJ) GO TO 150

140 P=ACIsd) \ K=I \ L=J

150 NEXT J

160 NEXT I
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20. Mpeobpasosanue mampuyst 8 odnomepnoid maccus. O6baGorka
OJHOMEPHHX MAacCHBOB OCYIIECTBJSETCS GhicTpee, 4eM [BYMepHHIX
TOrO JXe pa3Mepa, 4TO 4acTo TpeGyeT BHINMOJHeHHS YKa3aHHOTo mpeoG-
pasoBaHHA.

Tpe6Gyerca mepeciaaTb 3JeMeHTH MaTpHUH pasmepoM N XM B ox-
HOMEepHHH MacCHB TOrO 3Xe pa3Mepa Mo CTPOKaM C COXPaHEHHEM NMOPAX-
Ka cJleJOBaHHs 8jieMeHTOB. [lJIg 9TOro HyXHO COOTBETCTBYIOUIHM OoOpa-
30M COIJIACOBaTh MHAEKCH HCXOAHOro MaccHBa A H (opmupyemoro X
(cM. mporpammy 4.31).

MporpamMma 4.31

90 REM IIPEDBMSDBAHHE HATPULN B DAHOMEFHMY HACCHB
100 FOR I=1 TO N

110 FOR J=t TO ¥

120 XUI-1)#H+0) =A (L J)
130 NEXT )

140 NEXT I

IMpumep 1. 3agana marpuuna pasmepom 4X3. Hafitu Makcu-
MaJIbHLIA 1O MOAYJIO 3JE€MEHT MaTPHIUBI; CTPOKY, COAepKamyio STOT
3JIeMEHT, MepecjaTb B BEKTOP H HameyaTarb.

Cnucox ucnoav3yemorx nepemernoix. Hcxoausie gansne: X — sa-
naHHas MaTpuuma pasmepoM 4X3.

Pesynbrar: T — BekTOop pasmepom 3 (CTpoKa, cofepiKamias Mak-
CHMQJbHBIA [0 MOAYJIO 3JEMEHT MaTpHIHI).

BcnomorarenbHble nepeMeHHhe: P — MoAyJb MaKCHMaJAbHOrO IO
MOAYJIIO 9JIeMEHTA U3 YacTH MaTPHIUE, Q — MOAYJb TEeKYIIero 3jJeMeHTa
matpunb, K, L — HHeKCH MaKCHMa/JbHOrO MO MOAYJIO 3JI€MEHTa,
1, J — ynpaBasiomue nepeMeHHBe LHKJOB (TeKyuiMe SHAUECHHSA HH-
JIeKCOB).

Jlas pemenus 3ajauu HCMOAb3yeM aJropHTM, NPHBeJeHHH B . 19
¢ HeKoTopoit MoaudHukauueit (cM. mporpamMmy 4.32).

INNoachnenusas Kk nporpamme. Oneparopu PRINT (crpo-
kn 110, 360) o6ecreumBaloT BHIBOX HYCTOH CTPOKH IIOCJE 3arojOBKA
AN TOBHIIEGHHS HATJISIHOCTH.

INepemennolt Q B crpoxe 220 npucBauBaercss SHAUEHHe MOAYJSA
TeKYIIero 3jJeMeHTa MacCHBa, 4TOGH HCKJIOYHTh MOBTOPHOE BHIIOJHe-
HHe 3TOoit omepamHH B cTpoke 240.

Mpumep 2. B saganHolt MarpHue pasmepoMm He Goaee 30X
X 30 mepeCTaBHTb MecTaMH CTOJXGeI C 3alaHHEIM HOMEPOM H TTOCTeHH 1.
Ilonysennyio MaTpumy HameuaraTh, McxoZnHe JaHHHe mocie BBOJAA
HaneyaTatb. [IpexycMoTpeTbh KOHTPOJb NpPaBHJABHOCTH BBOAA (CM. mpo-
rpammy 4.33).

Cnucox ucnoavsyemoix nepemennvix. Hcxoguue gansne: N, M —
pasmMepH Hcxofroro MaccuBa (N, M < 30), G — sajannuii MaccaB
pasmepoM N XM, K — nomep croatua.

Pe3yabTar: G — IpeoGpPa3OBAHHEIA MAacCHB.

159



Nporpamma 4.32

20 REM BBOA MAHHMWX
30 FOR I=1 TO 4

40 PRINT "BRERMTE*3I13"~YD CTPOKY®

50 FOR J=1 10 3

60 INPUT X{IpJ)

70 NEXT J

80 NEXT I

90 REM NEYATb WCXORHMX AAHHMX

100 PRINT “HEXOAHME HACCHB"

110 PRINT

120 FOR I=i TO 4

130 FOR J=1 TO 3

140 PRINT X(IsJ)s

150 NEXT J

160 PRINT

170 NEXT I

180 REN NMOKCK MAKCHMARRHOIO N0 MOAYRG AREMEHTA
190 P=ARS(X{Le1)) \ K=1 \ Laj

200 FOR I=i TO 4

210 FOR J=1 T0 3

220 Q=AE5 (X(IsJ))

230 IF P)=Q GO TO 250

240 P=0 \ K=I \ L=J

250 NEXT J

260 NEXT I

270 PRINT "HAKCHMARHHMIA 10 MOAYXD BAEMEHT”S
280 PRINT X(KsL)3"HAXDRKTCA B"3K§*=0R*;

290 PRINT “CTPOKE*$L3*~0M CTOABUE”

300 REM OOPMWPDRAHKE MACCHBA T

310 FOR J=1 TO 3

320 T(J)=X(KyJ)

330 NEXT J

340 REH NEYATL PE3YAbTATA

350 PRINT "CTPOKA y COAEP¥AMAR MAKCHHAXLHUK 10 MOAYAR BREMEHT®
3460 FRINT

370 FOR J=1 T0 3

380 PRINT T())§

390 NEXT J

400 PRINT

410 STOP

i§ DIH X{(493)9T(3)

Bcnomorarenbirie mepeMenusie: I, J — ynpasasiomue mepeMen-
BHe UHKJIOB (HHIEKcH), P — mepemenHas, Hcrmoiab3yemas NpPH mepe-
CTaHOBKe CTOJIGLOB.

ITosscHeuusa K nporpawmue. [IpuBeflenHas nporpamma
cocTaB/ieHa B o6leM BHIe M MOXET HCHOJb30BaThCs A 06paGOTKH
MacCHBOB NPOHM3BOJLHEIX Pa3MepoB B Npejenax orpaHHueHHH, yKa3aH-
BHX B moctaHoBKe 3afaud (N <30, M <« 30). Jas sroro B HayaJe npo-
fPaMMBl OMHMCAH MacCHB MaKCHMaJIbHBIX Pa3MepoB, a jajee, pasMephl
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Mporpamma 4.33

10 DIM G(30s30)

20 REM BBOR AAHHHX

30 FRINT “BBERWTE YUCJO CTPOK W CTONBUOR”
40 INPUT NoM

50 PRINT “PAIMEF WCXOAHOW MATFUUBI" NG %" M
60 A=="PASNEF MATPHUB BOJLUE 30,NOBTOFUTE BEOR*
70 IF N)30 THEN FRINT Ax \ GO 70 30

80 IF M)30 THEN PRINT A% \ GO TO 30

90 PRINT “BEERUTE MATPUUY ND CTPDKAM”

100 FOR I=1 TO N

110 FOR J=1 T0

120 INPUT G(IrJ)

130 MEXT J

140 NEXT I

150 REM TEYATH UCXORHOW MATPUNM

140 FRINT TAB(10)7“MCXORHAA MATPMUA"
170 FOR I=1 TO N

180 FOR J=1 TO M

190 PRINT G(Is )}

200 NEXT J

210 FRINT

220 NEXT I

230 PRINT "BBEBWTE HOMEP CTOJEUA®

240 INFUT K ’

250 IF KXW THEN PRINT °TAKOrO CTONEUA HET™ \ STOP
260 IF K=M THEN PRINT *NEPECTAHOUBKA HE TPEBYETCA® \ STOP
270 REM NEPECTAHOBKA CTOMELOE

280 FOR I=1 TO N

290 P=G(IsK} \ G(IeKI=GLIsM) \ B{IsM)=P
300 NEXT I

310 REM NWEYAThH PE3YJLTATA

320 PRINT TAR(10)#"NPEOBPASOBAHHAA MATPUUA®
2330 FOR I=1 TO N

340 FOR J=1 TO H
350 PRINT G(Is 039
360 NEXT J

370 PRINT

380 NEXT I

320 sT0P

KOHKPETHOI'0 MaccHBa BBoAATcs B nepeMennsie (N, M), Rotopue ¢ury-
PHpYIOT JaJjiee Be3Je, Ile HCIOAb3YIOTCS IPaHHIH H3MeHeHHsT HHIEKCOB.

B nporpaMMe ocyiecTBJAsfeTcsi KOHTPOJb BBOZHMHIX JaHHHX, B
9acTHOCTH, B CTPpOKax 70, 80 KOHTPOJHPYIOTCS BBOZHMHE pa3MepH Mac-
cHBa, B cTpoke 250 — HoMep mepecTaBjseMoro crojabua. I[Iporpamma
He [OJ/IKHA BHIMOJAHATHCH, €CAH JaHHBE He YAOBJETBOPSIOT HaJOMEeH-
HHIM HAa HHX OTPaHHYEHHSAM.

Tekcr, BHBOAHMEIH B cTpokKax 70 mam 80, 3ajaercs B cTpoke 60
KaK 8HaueHHe CHMBOJbHOR nepemenHo#t AT} (cM. m. 6 raasu 3).
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Ilpu nomomu oneparopor REM mporpamma pasjgeneHa Ha JOrH-
YeCKH CcaMOCTOsITeJIbHbie YacTH, d4TO o6Jjeruaer ee BOCIIpHATHE.

IlepecranoBka CTOJOLOB OCYIIECTBJISIeTCS AHAJOTHYHO IepecTa-
HOBKe CTPOK (cM. M. 17) ¢ HcmoJab3oBaHHeM OAHOH BCIIOMOTaTeAbHOM
nepemenroit (crpoku 280—300).

Bananue I ypoBHS. 310 3aganHe TpeSyeT HCIOAB3OBA-
HHSl OJIHOrO M3 NPHBEJEHHBIX BO BBeJeHHH aJrOPHTMOB JJisi KOHKPETHOro
pasMepa macCHBa, YKa3aHHOro B 3ajave (cM. mpumep 1).

Ina pelenus 3ajayH CcOCTaBHTb DpOrpamMmy. B nporpamme
npejycMOTPeTh BBOA U Ne4aTb HCXOLHHX JAHHBIX H Nedarb NOJydYeHHOro
pesysbTaTa ¢ NOSICHAIOMHUM TeKcTOM. Hcnmonb3osaTh LHUKJAH JJIs BBOAA,
BbHIBOXA H 00pa6oTKH MaccHBOB. [IpHBeCTH CHHMCOK HCIOJb30BaHHH X
nepemenntix. IToaroToputs TecTst. IIpoBepHTb Pa6OTy MPOrpaMMH Ha
3BM.

Bapuanmer 3adau I yposua.

1. HaliTH cyMMy 3/1eMeHTOB OJHOMEPHOTO MacCHBa pasmepoM 4.
Pasjenuth KaxkIblii 3JeMEeHT HCXOJHOIO MAacCHBa Ha NOJydueHHOe 3Ha-
denue. Pe3yabraT nmoay4HTb B TOM e MaccHBe. HameuaraTh B ogHOR
CTpOKe.

2. BHIUHCAHTD CyMMY H Pa3HOCTb JBYX 3aJaHHHIX OJHOMEPHHX
MaccHBOB pasMepoM 5. PesysnbTarT HameuaTarh B BHJe ABYX Hapai-
JeJIbHBIX CTOJIGLOB. .

3. TIpocyMMHpOBaTL S9JEeMEHTH CTPOK MaTpHIH pa3mepoM 4X3.
PesyabTar moNyuHTb B OXHOMEPHOM MaccHBe pa3MepoM 4.

4. 3anan MaccuB X pasMepoM 5. BLIUHC/AHTb 3HaueHHSA GYHKIHH
y=0,5 In x npH 3HAYeHHAX apryMeHTa, 3aJAHHHX B MaccHBe X, H Ho-
MeCTHTb HX B maccuB Y. Haneuararb peayabrar (MaccuBe X # Y) B BRI
JABYX CTOJGIOB.

5. HafiTh cpefHee SHaueHHe SJIEMEHTOB 3aJiaHHOrO MacCHBAa pas-
Mepom 5. IIpeo6pa3oBaTh HCXOAHBIA MacCHB, BHIYMTAST H3 KaxKJOro 3Je-
MEHTa cpejlHee 3HaueHHe.

6. PewnTb ypaBHeHHe ax=0>b Aas NATH NMap 3HaueHHR a | b, 3a-
JlAaHHBIX B BHJAe JBYX MacCHBOB. Pe3yjabraT HOMecTHTb B MaccHB X.

7. BHIUHCIHTBL CcKaJaspHOe npousBeleHHe ABYX BekTopoB (X, Y)
pasMepom 4. (CkanspHoe Tpou3BefeHHe BHuUHCASeTca No Qopmyse

4
S= 2 x,~y,».>
i=1
8. Buiuncauth aauuy Bektopa X pasmepom 4. (IuHa BexTopa

suuncasercn mo dopmyne L=V £+ ...+ .)
9. BBIUHCHHTBD CyMMy HABYX 3aJaHHBIX MaTpHO pa3mepoM 3X3.
10. HaiiTh cyMMy BCeX SJleMeHTOB MATPHUH pasmepoM 4X3.
11. TIpocyMMHpOBaTh 3JeMEHTH CTOJ6IOB 3ajaHHOH MaTpHUH
pasmepoM 4X3. PesyabraT HOJNyunTb B ORHOMEDHOM MaccHBe DasMe-
pom 3.
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12. OnpenenuTh cpeiHee 3HaUYeHHE SJEMEHTOB MaccHBa. Hafrtu
Ranee HHAEKC 3JeMeHTa MacCHBa, HauGosee GJIH3KOro K cpelHeMy SHa-
YeHHIO.

13. 3anan maccus pasmepom 10. ChopMHpOBATEL B MacCHBA Da3-
MepoM 5, BXJiouas B NMePBHIA 3JIEeMEHTH HCXOXHOTO MacCHBA C YeTHHIMH
HHAEKCaMH, a BO BTOPOH — C HEUYETHHIMH.

14. 3agaunl MaTpHUa pa3MepoM 5X5 B uucao K. Pasgeauts
snemenTHl K- CTPOKH Ha JHAroHaJbHHfi SJEMEHT, PacHOJOXKeHHbIi
B 3TOA CTpOKe.

15. 3agans maTpuua A pasmepom 4X4 u wncaa K n L (Ks£4L,
1<K, L<4). Us L-# ctpokH sriects K-1o, yMHOXeHHYIO Ha @) y fay .

YKRasauusad KX pemeHHIO 8apgay [ ypoBwHSA.

4. Ilpu BuBOAe peaynbratoB onepatopoM PRINT B kaxayio ctpo-
Ky BuBoautb napy X (I), Y (I) B sonHom dopmare.

5. Jins BLIYHCJIEHHS CPefHero 3HaueHHd HafiTH CyMMy 3JIeMEeHTOB
A pasfeNHTb Ha YHCJO SJEMEHTOB.

6. Beectn Maccus A u B. B nukine mo I Buuncaats X (I)=
=B()/AQ) npu I=1, ..., 5.

13. B nukae sumnonaars P([)=X(2sI), T(I)=X(2+1—1) npu
I=1, ..., 5.

3aganne Il yposHsa Tpe6Gyer npHMeHeHRHT aJTOPHTMOB,
nNpUBeeHHEIX BO BBeJAeHWH, W HX codeTaHHH. [Iporpammy Heo6XoxHMO
COCTaBHTh B O6uIeM BHAe TaK, 9TOGH OHa MorJja GHTh HCNOJb30BaHA
Anst 06paGOTKH MacCHBOB DasJHYHEIX DasMepOB B Npelesax 3aZaHHBIX
orpanHYeHH# Ha pasMepH (A% OXHOMePHLIX He Gosee 100, a1 AByMep-
HHX He Gosee 10 nmo KaxkAOMy H3MepeHHI0) (cM. mpumep 2).

B nporpaMMe mpeiyCMOTpeThb BBOA H MedaTh HCXOZHHIX HNaHHBIX
¥ TeYaTh MOJYYEHHHIX Pe3yJbTaTOB C HEOGXOXHMEIMH MOSICHSIIOIIHMH
rerctaMi. [IpexycmoTperb KOHTpOJb BBOAA. [IpHBECTH CIIHCOK HCIOJIb-
30BaHHHIX nepemeHHEIX. [ToAroToBHTHL TecTel. IIpoBepuThL paGory mnpo-
rpamMel Ha 3BM.

Bapuanmet sadau Il yposus.

1. Ons 3afaHHOf KBaZpaTHON MaTpHuH chOPMHPOBATH OXHOMep-
HHA MacCHB H3 ee AHATOHAJbHHIX sjJeMeHTOB. HalTH cioex MaTpHus,
CYMMHPYS 3JeMeHTH ORHOMEDHOTO MAacCHBA.

Ipeo6pa3oBaTh HCXOAHYIO MAaTPHLUY MO NPaBHJY: YeTHHIE CTPOKH
pasfesATh Ha NOJNyYeHHOe SHaUeHHe, HeUeTHHE OCTaBHTb Ge3 H3MeHe-
nua. [Ipeo6pa3oBaHHYI0 MaTpHIy HameyaTtaTh MO CTPOKaM.

" 2. 3azana npsMoyroibnas MarpHua. [ToJy4uTh TPAHCHOHHPOBaH-
Hyl0 MaTpHOy H HamewaraTb ee IO CTPOKaM.

3. 3agaum MaTpHua u Bektop. [TosyuHTh HX npousnenenne. Harne-
qaTaTh B CTPOKY.

4. 3apaHH ABa OfHOMEPHHIX MacCHBa Pa3JHYHLIX pa3MepoB. Obbe-
AMHHTL AX B OJMH MAacCCHUB, BKJIOYHB BTOPOH MaccHB Mexny K-M u
(K+4-1)-m asementamu mepsoro (K 3azano).
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5. 3ajgann gBe MaTpuunl A u B pasmMepom NXN. Chopmuposath
U3 HUX »Opsamoyroabhyio Matpuuy X pasmepoM NX2N, BKaouas
B neppuie N cToa6LHOB MaTpHny A, B cjelyioline — Marpuny B.

6. 3agan maccHB A pasMepom NXM u Bektop B pasmepom M.
SJleMeHTH MepPBOTO CTOJ0HA MaccHBa A ymopsfoYeHH MO YGHBaHHIO.
BKJIIOYHTD MacCHB B B KauecTBe HOBOH CTPOKH B MacCHB A C coXxpaHe-
HHEM YNOPAXOYEHHOCTH MO 3JeMEHTaM MepBOro cToiabua.

7. MartpHna pa3melieHa B oJHOMEPHOM MacCCHBe IO CTpOKaM. Yaia-
autb K-10 cTpoky Matpuusl (K 3azaHo) 3 OZHOMEpHOro MaccHBa.
Pe3ysbTaT HameuaTaTh IO CTPOKaM.

8. B saxaue 7 yxanutb K-#i cronbeu. PesysnbraT HaneuaraTh mo
CTpPOKaM.

9. B sagaue 7 nmomenaTh mectamu K-io u L-10 cTpokn. Pesyabrar
BHIBECTH TIO CTPOKAaM.

10. B sazaue 7 nomensaTh mecramu K-it u L-# cron6un. Pesyabrat
BEIBECTH IO CTPOKaM.

11, U3 sapannofi marpuus yaaautb K-io ctpoxy u L-it croabeu.

12. B sananHolt maTpuue 3aMeHuTb K-10 cTpoky H L-it cToaGen
HYJSIMH, KDOMe SJIEMEHTAa, DACMOJIOXXEHHOTO Ha HX IlepecedyeHHH.

13. B oaHoMepHOM MaccHBe pa3MellleHH: B NepBuX N saeMeHTaXx
3HaYeHHs apryMeHTa B NOPAJAKE BO3pacCTaHHA, B CAEAYIOUHX — COOT-
BeTCTBYIOIHE MM 8HaueHHS (QYHKUMH, M 3aJaHa napa YHcesJ — SHaue-
HHA aprymMeHTa H ¢yHkuuH. [ToMecTHTh X B MAacCHB C COXPaHEHHEM
yNOpsA/IOYEHHOCTH IO S8HaueHHAM apryMenta. Haneuatatb mosyueHHH
MaCCHB B BHJe ABYX NapaUIeJbHEIX CTOJOLOB (apryMeHT M (YHKIHMs).

14. 3apannyi0 KBajpaTHYI0 MaTpHIy npeo6pa3oBaTh, HCHOJAB3YSH
YMHOXKeHHe CTPOKH Ha YHCJIO H CJIOXKeHHe CTPOK, TAaKHM 06pa3oM, YTOGH
BCE 3JEMEHTH NepBOro CToJ6ua oGpaTHIMCh B HYJb, KPOME 3/1eMeHTa,
pacnoJIoXKEeHHOTO Ha I'JIaBHOR JHarosasu (cM. n. 18 BBefenus Kk pa6ore).

15. 3ajaHHy0 KBaApaTHYI0O MAaTPHUY NpeoGpasoBaTb, HCHOAb3ys
YMHOX€eHHe CToJI6Ia Ha YHCJO H cJOXeHHe CToJ6IO0B, TAKHM 06pasoM,
yTOGH BCE 9JeMEHTH IepBOH CTPOKH OGDAaTHAHCH B HYJb, KPOME 3Je-
MEHTa, pacnoJIOXKEeHHOro Ha IJiaBHON JuaroHaau (cM. O. 18 BBemenus
K pa6orte).

YKasanmHa K pemeHHI 8ajgau II yposHs.

1. IOns popMEpOBaHHS OXHOMEPHOro MacCHBa X HS AMaroHaJbHHX
3JieMenTOB MaTpHOH A pasmepom N X N Heo6xoxumo Bunoausts X (I)=
=A(, I) opu I=1, .. ., N.

4. «XBoct» mepBoro MmaccuBa (Hauunasa ¢ (K--1)-ro snemenra)
flepeMeCTHTh BNPABO HA WYHCJIO MHO3HIHN, paBHOe DasMepy BTOPOro
MacchBa. lajee sanonHuTh nepsufi Maccus, HaunHas ¢ (K--1)-ro sxe-
MEHTa, 3JIeMEeHTAMH BTOPOrO MAacCHBa.

5. BuyTpenHH& nuk;a (0 Homepy crosifua J) mesecoo6pasHo Bui-
noJHATh OT 1 Xo N, npHcBauBas s KaxXAoro J 3HaueHHs: ABYM 3ie-
mentam crpokn: X (I, J)=A(l, J), X (I, N+J)=B(, J).
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6. Mecro BKJIOYEHHS HOBOH CTPOKH ONpejeNseTcss MeCTOM BKJIIO-
4eHHsT B YNMOPAJNOYEHHHIH HepBHIfl CTONGEl MEpPBOro 3JeMeHTa HOBOIf
cTpokH. HoByI0 CTPOKY HYXXHO BKJIOYHTH mepep crpoko#t (I), mrs ko-
Topok BhinmosHsercs ycaoBue A (I, 1)<B (1) (cm. n. 13 TeopeTHYecKoro
BBEJleHHS).

7. K-1 cTpoKa MaTpPHUB pPacloJIOXXeHAa B OLHOMEDHOM MacCHBE
B snementax ¢ ((K—1)xM--1)-ro no (K«M)-ro.

8. K-#i cron6en MaTpHIH DacHOJIOXKEH B 3JeMEHTaX C HHJEKCaMH
(I-1)+M+K, I=1, 2, ..., N.

9. CM. ykasaHHe Kk 3ajade 7.

10. CM. yxasanue K 3ajgaye 8.

12. Tlepex samonnenneM HyasMu K-#t crpokn u L-ro croa6bua
esecoo6pasHO SJeMEHT, Jexaluult Ha HX NepeceyeHHH, NepecjaThb BO
BCNIOMOraTe/IbHYIO NEePEeMEHHYI0, a [OcJe 3aNlOJHEHHA HYJSAMH BOCCTa-
HOBHTb €ro B8HaUeHHe.

13. 3HaueHHe apryMeHTa BKJIOYHTb B NEPBYIO MOJOBHHY MacCHBa
C cOXpaHeHHeM YNMOPSANOYEHHOCTH. 3HaueHHe (YHKUHUH BKJ/IOUHTH HA
COOTBETCTBYIOIIE8 MeCTO BO BTOPYIO IIOJOBHHY MaccuBa mepel (N-I-4-
-+1)-M snementoM, rae I — HHJIEKC 3jeMeHTa, B KOTODHH HOMELIEHO
sHaueHHe aprymeHta, N — HCXOJHOe YMCJIO 3HAaYeHHH apryMeHTa H
byHKILHH.

14. U3 xaxjgolt crpoku, HaUHHas cO BTOPOH, HeO6XOZHMO BHIUH-
TaTb 9JeMEHThl NepBOH CTPOKH, yMHOXMeHHHEe Ha KoabduuHent P=
=A(K, 1)/A(1, 1), 7. e. B uukie no Homepy crpoku K (K=2, ..., N)
OpraHH3oBaTh HHKJ IO HoMepy croabua J (J=1, ..., N), B KoTopom
sanonHaTe A (K, J)=A (K, J)—A(l, J)«P. (IIpeanomaraercst, 4to
A(l, 1)s£0.)

15. U3 kaxjoro J-ro cron6ua, HauHHAST CO BTOPOro, HeOGXOLHMO
BHUATATb 3JeMeHTH MepBOro yMHOxeHHOoro Ha P=A(l, J)/A(l, 1),
T. €. B IHKJe IO HOMepY cTost6ua J (J=2, . . ., N) oprann3oBaTh WHKJI
no Homepy crpoku I (I=1, ..., N), B KoropoM Bumnoaasats A (I, J)=
=A(I, J)—A(, 1)=P.

3apgarsune III ypoBHsa TpeGyer HCMONb30OBaHHA AaJaro-
PHTMOB, TNDHBeJeHHHIX BO BBefeHHH K paGoTe, a TaKxke HEKOTOPOro
TBOpYecKOoro moixoxa. ITewaTh MacCCHBOB OCYyIIeCTBJATb MO (opmary,
ucmoab3ys omeparop PRINT USING (cm. m. 5.5 raasm 3).

Heo6xoauMO TaKXe BHIIOJHHTb Bce NYHKTH 3axanus I yposHs.

Bapuanmer sadaw 111 yposua.

1. 3agan maccuB X pasmepom N. ChopMHpOBaThb H3 HEro MaTpH-
ny A, cogepxamyio no L aieMentoB B crpoke. Hexocraiouiue sneMeHTH
B mociaejHell CTpoKe (eciiM TakHe OyAyT) 3amoJHHTb HYJsamH. Hameua-
TaThb MaTPHIY IO CTpOKaM.

2. BbluHCIUTH 3HAYeHHS (GYHKUHMH y=cOs ¥ sin x B n Toukax
orpeska [a, b]. BhiuHcisieMble 3HaueHMs MOMEWATh B OLHOMEPHbIA
MacCHB napamH x;, y; (i=1, . .., n). HaneyaTarb noay4eHHsi maccus
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B ABa cTos6ua (aprymeHT H QyHKUHS), HCNONb3YA AJs apryMeHTa Bhi-
BOJ MO ¢opmaTy ¢ GHKCHPOBAHHOH TOYKOH, a AAA QYHKUHH — nHo op-
MaTy ¢ miaBawomell TOYKOH (C MOpsAJAKOM).

3. 3apana marpuuna A pasmepoM NXN. CoopmuposaTb ABa OAlO-
MepHHIX MaccHBa. B oxuH nepecsarb o CTpoKaM BepXHHH TPeyroibHuK
MaTPHIb, BKJIOYas 3/EMEHTH [VIaBHOH JuaroHalH, B APYrod — HHX-
HHI TpeyroJbHHK. PacnmeuyaraTb BepXHHUH M HUKHHH TPEYrOAbHHKH MO
CTPOKaM.

4. KpajpatHas MaTpHla 3ajjaHa B BHJIe OZHOMEPHOTrO MacCHBa Mo
cTpokaM. HaneuaraTb BepXHHH TPeyroJbHHK MaTpPHUM (BKJOYasd dae-
MEHThl TIJIaBHOH JHaroHa/JH) IO CTPOKaM.

5. Martpuua, CHMMETPHYHAs OTHOCHTeJbHO TIJaBHOR jgHaroHani,
3aJlaHa BePXHHM TPEYroJbHHKOM B BHJAe ORHOMEPHOrO MaccHBa no
cTpoKaM. BoccTaHOBHTb HCXOJHYIO KBaJpaTHYI0 MaTpPHIy H Hameua-
Tarb NO CTPOKAaM.

6. 3agaHa kBajpaTHasd Marpuua. [lepecTaBHTb CTPOKY C MaKcii-
MaJIbHBIM 3JIEMEHTOM Ha IVIABHOM JHATOHAMM CO CTPOKOH C 3afaHHH M
HOMepOoM.

7. 3ajgaHa xBaJpaTHasd MarpHUA. HCK/IIOYHTH U3 Hee CTPOKY H
crojben, Ha NepeceYeHHH KOTOPBIX PacHOJIOMXKEH MaKCHMAaJbHBIA 3Je-
MeHT TIJIaBHOH JHaroHaJH.

8. 3amanm marpuuna (paaMepom NXN) u uncao K (1<K<N).
CTpOKY ¢ MaKCHMaJbHbIM IO MOAYJIO 3JeMeHTOM B K-M cronGue mepe-
craBuTbh ¢ K-ii cTpokoi.

9. 3apanm MaTpuna (pasmepoM NXN) u uucao K (1<K<N).
Cron6el, ¢ MaKCHMaJlbHBEIM IO MOAYJIO 3JeMeHToM B K-i cTpoke mepe-
craButh ¢ K-m cron6uom.

10. 3apana marpuua pasmepom NX N. Hafitn Makcumanbueift mo
MOJIYJII0 JIeMeHT MaTpHUH. [lepecTaBHTb CTPOKH H CTOJGUB MaTPHIH
TakKuM 06pa3oM, 4TOGH MaKCHMAaJAbHBEIA IO MOAYJIO 3JeMEHT Gula pac-
nosoxxen Ha nepecedeHnd K-it crpoku u K-ro croa6ua.

11. Hcnone3ys mnpeoGpasoBaHHs, omucaHHHe B n. 18 BBefemus
K pa6oTe, NIPHBECTH 3aJaHHYI0 KBaJpaTHYIO MaTpHLY K TaKOMy BHAY,
4To6bl BCe 3JIeMEHTHl HMIKe TIJIaBHOH JHaroHamH GBIH HYJeBHIMH.

12. Hcnonrsys npeoGpa3oBanus, OmHcaHHble B NI. 18 BBejieHus
K pa6oTe, NPHBECTH 3aJlaHHYI0 KBaJPaTHYI MaTPHIY K TaKoMy BHIY,
4TOGH BCe 3JIEMEHTH Bhbillle IVIABHOH JAHAroHaJH ObIIH HYJIEBHIMH.

13. Hcnoarsys npeo6pa3oBaHus, ONHcaHHbe B I. 18 BBeAeHus
K pafore, MPHBEeCTH 3aJaHHYI0 KBaJpaTHYIO MaTPHLY K TakoMy BHIY,
4TOGH 3JeMEHThl HHXKe H BHIle IVIaBHOH AMaroHaau ObLIH HYJEBHIMH.

14. Hafitu nponssefieHHe ABYX 3afaHHEIX MaTpHIL.

15. 3agan opHomepHbIH MaccuB. [Ipeo6pa3oBaTb ero Takum o6pa-
30M, u4TOGH BCe €ro 3/eMEeHTH MpuHajiexantu orpe3ky [—1; 1]. Brse-
CTH Ha NeyaTb NapameTpPH Npeo6pa3oBaHHA M IMOJYYeHHHA Mac-
CHB,
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B nporpaMme mpexycMOTpeTb BO3MOXKHOCTbB OGPaTHOro npeoGpa-
30BaHHA.

YKasanuag K pemeHHIo 3ajgau III yposHs.

1. Heo6xoauMo OMpeAesHTb YHCJIO TMOJHBIX CTPOK Marpuubn K=
=INT(N/L) ¥ 4HMCI0 HeJOCTAIWHX 3JEeMEHTOB B IlOCHefHell CTPOKe
Ll1=N—K=xL. 3anonnaTs Marpuily mo crpokaM. (COOTHOLIeHHe MeX-
Iy HHAeKCaMH OJXHOMEPHOTO H JBYMEPHOTrO MacCHBOB CM. B n. 20 BBe-
HeHHsT K paGore.)

Ecan L1540, To OTAe/bHO 3aMOJMHHTE MOCJERHION CTPOKY (MepBhie
L1 sseMeHTOB — TOCNEAHHMH 3JeMeHTaMH OJHOMEPHOI'O MaccHBa, IO-
crennre L—L1 snemenToB — HyasiMH).

2. Ona kaxkporo | nomemars X(I) B (2%I—1)-f, Y(I) — B
(2+I)-# smeMeHTH OXHOMEPHOrO MaccHBa.

8. Ilns pemenus mepBofi yacTH 3aJaul HYKHO B IUKJE IO HOMEPY
CTPOKH I opraHHsoBaTb HHMKJ IO HOMepY cToa6La, H3MeHsieMOMY B Ipe-
nenax or I mo N.

JAna onpefeneHHs COOTHOIIEHHS MeXJAY HHIEKCAMH OLHOMEPHOro
H ABYMEPHOI'O MacCCHBOB CJelyeT HMeTb B BHAY, YTO QJIHHA Nepechbliae-
MOt 9acTH CTPOKM 3aBHCHT OT HOMepa CTPOKH M cocraBaseT L=N-—
—I4+1, 1. e. saement A(I, J) nepecunaercs B ((I—1)sxL-4J)-& asxe-
MEeHT OJHOMEepPHOro MacCHBa.

Hasi Bropoit yacTH 3ajaud pelleHHe aHAJOTHYHO, HO LHKJI mo J
opraHuayercsi B npefenax or 1 go I—I1 u anuea mepeceiaemoit yactu
CTPOKH Ha | MeHbIle.

4. CM. ykasanue K 3ajaue 3.

5. Cm. yxasanue K 3ajaue 3.

Bepxuuif U HHUXKHHE TPEeyrOABHHKH 3alOJHATb B OXHOM IHKJe,
moMemasi OAMH H TOT e 3JEMeHT OJHOMEDHOr0 MacCHBa B JBa pacno-
JIOXKEHHKX CHMMETPHYHO OTHOCHTEJIbHO AMaroHaJH 9JeMeHTa MaTPHIH.
Jlnarouanp MaTpHubl 3aNOJNHHTH B OTIEJNBHOM LHKJe.

6. duaronanb mepecnaTh B OZHOMepHHIHX MaccuB. HaliTH MakcH-
MaabHBIA 3jeMeHT M ero HHZekc M. anee mepecraBuTb M-10 CTpOKy
CO CTPOKOH C 3aJaHHBIM HOMepPOM.

7. CM. ykasaHue K 3ajade 6.

8. K-#t cron6en, mepecnaTh B ofHOMepHBIH MaccHB. Haiitu B aToM
MacCHBE HOMep 9JieMeHTa, SIBJSIOIErocss MaKCHMaJNbHBIM {I0 MOZXYJIO.
Ecaiu MakCHMaJbHHM 1O MoAymio sBasercAd K-k sleMeHT, mepecTaHoB-
Ky He BbINOJHATD.

9. CM. ykasanue X 3ajaue 8.

10. HafiTu mnojoxeHHe MaKCHMAaJbHOTO MO MOZAYJIO 3JeMeHTa
MaTPHUB H BBHINOJHHTbL MOCTEL0BATENbHO NEPeCTaHOBKY CTPOK H Ilepe-
CTaHOBKY CTOJIGIOB.

11. Heo6xoauMo opraHu3oBaTh LHKJ IO HOMePy CToa6la H IpH
KaXXAOM ero NMpoXOoXAeHHH o6pamarb B O 3/eMeHTbl, PaCHOJOKeHHbIe
HMXKe I[JIaBHOW JuaroHajH (CM. ykasanHe k 3ajave 14 yposrs II).
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YTo6bH HCKJIOUHTb BO3SMOXKHOCTb JejieHHs Ha 0 H NMOBHICHTb TOU-
HOCTb BLIYMCJEHHH nepej npeo6pasoBaHHeM oOuepeaHoro J-ro croxabua,
HYXHO HafiTH MAKCHMAJbHEI IO MOAYJIO 9/1eMeHT B J-M cTosiGue u me-
PEBECTH €ro Ha IJIaBHYIO JHArOHaJb COOTBETCTBYIOMIEH NMepecTaHOBKOA
CTPOK.

12. Heo6xonuMo OpraHu3oBaTb LHKJI [0 HOMepPY CTPOKH H NpH
KaXJoM ero npoxoxfeHun obpawarb B O 3jeMeHTH, PaCHoJOXKeHHHE
npaBee IJIaBHOR JuaroHand (CM. yKasanue K 3ajaue 15 yposma II).
[epen npeo6pasoBanueM ouepelHoit I-fi CTPOKM HYXHO HaHTH MaKCH-
MaJIbHHHA 10 MOAYJIIO 3JIEMEHT B 3TOH CTPOKE M COOTBETCTBYIOleH mepe-
CTaHOBKOH CTOJIGLOB IepeBeCTH €ro Ha TIJaBHYIO JHaroHaJb.

13. CHavajia 8anoJHHTb HYJISMH HHXHHH TPeyroJbHHK MaTpH-
N (CM. yKasaHHe K 3ajaue 11), 3aTem BepXHHI (CM. YKa3aHHe K 3ala-
ge 12).

14. Ilepen BHNOJHEHHEM YMHOXEHHS NPOBEPHTb COOTBETCTBHC
YMHOXaeMBIX MaTpUi APYr ApYry mo pasmepy. Ecau uHcio cronbuos
nepBOA MaTpHIH He PaBHO YHCJIY CTPOK BTOPOH, YMHOXEHHEe He Bbl-
NOJIHATD.

15. Oasi BHNOJHEHHS Npeo6Pa3soBaHHA HAaATH MaKCHMaJbHHI
Gmax H MHHHMAJIbHHHA @i, 37€MeHTH B MaccuBe. [lanee, Kaxani sxe-
MeHT npeo6pa3oBaTh mo ¢dopmyJe

a; =aa; -+,

rae o,  — napameTpH mpeo6pasoBaHHs — BHUHCJSIOTCS H3 COOTHO-
IeHH i

Camax+P=1,

Qamin +p=—1.

BonpocH Aass caMonpoBepKH.

1. Yro takoe MaccuB? Kak ocymecTBaseTcs JOCTYN K 3JeMEHTaM
MaccHBa?

2. JIns 4ero HyXHO ONHCHBATh MacCHBH? Kax ocyimecTBisieTcs
onucaHHe MacCHBOB Ha GefcHke?

3. Kak ocymecTBHTb BBOJ BeKTOpa, MaTPHIH: a) IO CTPOKaM;
6) no croabunam?

4. Kak oprannsoBaTb BBOJ ABYX MaCCHBOB OJHHaKOBOTO pa3Mepa;
pa3HHX pa3MepoB?

5) Kak oprann3oBaTb BHIBOJ BeKTOpa: a) B CTPOKY; G) B crosGen;
MaTpHIH — 1o cTpokaM? KakoBa poab oneparopa PRINT 6es cnucka?

6. Kak BHBeCTH JBa BEKTODPa OJHHAKOBOI'O pa3Mepa B AiBa MapaJ-
JIeJIbHHX cToJ61a?

7. TunosHe aJropHTMH OOpPaGOTKH MacCHBOB: CYMMHpOBaHHE
9JIeMEHTOB: a) BeKTopa; 6) MAaTPHIL; BHYHCIEHHE Cjiefla MATPHUUH (CyM-~
MHpPOBaHHe JAHarOHAJbHBIX 3JEMEHTOB).

8. Anroput™M cyMMHpOBaHHA: a) BeKTopoB; 6) MaTpHL,.

9. ANTrOpHTM TPAaHCIOHHPOBAHHA MaTPHIH C MOJy4YeHHEM pe3yJb-
Tara: a) B APYroM MaccuBe; 06) B TOM e MacCHBe.

10. AnropHTM YMHOXEHHS: a) MaTPHIb Ha MaTpHLY; 6) MaTPHOH
Ha BEKTOD.
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11. AAropuTM yjalieHHs: a) 9JeMEHTa H3 BeKTOpa; 6) CTPOKH M3
MaTpHILEL.

12. AJropHTM BKJIOYEHHS 3/eMEHTa: a) B 3aJaHHYI0 NO3HLHIO
BekTOpa; 6) B YHODSAJAOYEHHBIA MacCHB C COXpaHEHHEM YMOpsAOdYeH-
HOCTH.

13. Kak noMeHsATb MeCTaMH: a) 3JIeMeHTH B BeKTope; 6) CTDOKH B
MaTpHie?

« 14, AaropuTM NOHCKa MHHHMAJbHOrO (MaKCHMAaJbHOI'O) 3jeMeHTa
MaccHBa: a) BeKTOpa; 6) MaTrpHUH.

15. Aaroput™ npeo6pasoBaHHus: a) MaTPHILI B BeKTOp; 6) BekTOpa
B MaTpHIy.

16. B ueM 0COGeHHOCTH OpraHH3allHH NpOrpaMM s 06paGOTKH
MacCHBOB HpPOH3BOJbHHX Da3MepoB?

Pa6oma 5. UCNMOJIb3OBAHHE NOAINPOITPAMM
H PYHKLUHA

TeoperTuueckoe BBeJeHHe. [IpH pemeHHH 3agay Ha
OBM uacTo NpHXOAUTCA B PA3JHUYHLIX MeCTaX NPOrpaMMbl BHIIOJNHATH
OIHY H Ty e INOCJEeNOBATEJIbHOCTb OMNEpPaTopoB, NpHUeM OGHYHO C
pa3HBIMH 3HAUeHHsIMH NepeMeHHHX. B 3THX cayuasx yxkas3aHHyO Ho-
CJIeX0BaTeNbHOCTh ONEPaTOPOB, KaK MNpPaBHJO, LenaecoobpasHo odop-
MHTb B BHJE NOANpPOrpaMMH, T. €. 3aHCaTb HX OAHH Da3 H BHIOJHATb
1o Mepe Heo6XoAMMOCTH. Ecau mpH 3TOM moCJeROBaTeNbHOCTb COCTOHT
M3 OIHOI'O OnepaTopa IPHCBaHBaHHS, TO €€ MOXHO O(DOPMHTb KakK
¢yukuuio (cm. nm. 10 raasu 3). Hcnosnp3oBanue mOANpOrpaMM TaKxKe
onpaBJiaHO, KOTJa NMPOrpaMMHPYeTCs HEKOTOpHIfi aArOpHTM, NMpeACTaB-
JSIOWHUA CaMOCTOATENIbHHA HHTepeC NpPH pemeHHH JAPYrHX 3ajad.
B aToM cayuae aJropHTM NpOrpaMMHpYeTcs B o6uieM BHAE, opopMiseT-
csl KaK NMOANPOrpaMMa M HCHOJIb3yeTcs IO Mepe HaJOGHOCTH B pas3JjHu-
HHX 3afazax (cM. mn. 9—I11 raaswm 3).

[TporpamMMa Ha GeficHKe COCTOHT KaK eJ[HHOe lLieJioe H3 BCeX CBOHX
onepaTropos, HCIOJb3yeMHX NOANMPOrpaMM H (yHkuu#, T. e. Ha Gefi-
cHKe TMoanporpamMMa (pyHKUHA) — 5TO uacTbh ofmel mporpammbl. Tem
He MeHee GyZeM YCJIOBHO pasiesaTb moxnmporpammy (bYHKIHIO) H oOc-
TaJlbHHE omepaTopH. [lociefHHe Ha30BeM OCHOSHOI HJIH 6ui3bisatoujel
nporpamMMoi.

[To OTHOWeEHHIO K KaXJof NopmporpaMMe Bce NepeMeHHhe MNpo-
rpaMMEl YCJOBHO Pa3fiesHM Ha YeThipe FPYNNH — BXOXHHE, BHXOAHHE,
BHYTpeHHHe H npouHe. BxoOwve — 5To nepeMeHHHeE, KOTODHIM INpH-
CBaHBAIOTCS 3HAUYEHHA HCXONHHX NaHHHIX, HEOGXOXHMEIE /g peIleHHS
3ajlaud, peajausyemoil JaHHON MoimporpamMmofl. BoixoOwbie — 3TO mepe-
MeHHHE, B KOTOPHX MOJY4aloTcAd pe3yJabTaThl PaGoTH MNOXMPOrpaMMEL.
To ecTb uepe3 BXOAHHE H BHIXOZHLIE MepeMeHHHE OCHOBHas NMporpamMMa
ocymecTBaseT o6MeH HHpopMmanued ¢ noamporpammoi. Takum o6pa-
30M, UM€Ha BXOAHHX H BHXOJHHX NEpPeMeHHBIX 0653aTeJbHO NMPHUCYTCT-
BYIOT Kak B OCHOBHOH mporpamme, Tak H B mogmporpamme. IIpu sToMm
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NOANPOrPaMMY JKeJaTeJbHO COCTABAATH TaK, YTOOH OHA He NOPTHJA
BXOJHBle IepeMeHHHE, T. e, UYTOGH IHoche paGoTH NOANPOrpaMMH
BXOJ(HbIe NepeMEHHBie HMEJH Te XK€ 3HaueHHs, YTO H NPH o6palleHHH
K TMOANPOrpaMMe, TaK KaK MOXeT BO3HHKHYTb HMOTPeGHOCTb HCNOJb3O-
BaTh OTH 3Ke 3Ha4YeHHA INpH JajbHefimel paGoTe nporpamMmu. Bry-
mpeHHUe — 3TO NepeMeHHble MOANPOrpaMMbl, KOTOPhIE SBJSIOTCA BCHO-
MOraTeJIbHbIMH, T. €. He SBJSAIOTCA BXOAHBIMH H BHIXOJAHBIMH H HCHOJb-
3yIOTCA TOJbKO B NOANporpamme. BHyTpeHHsisi nepeMeHHas HOJIKHA
o6JafaTh TeM CBONCTBOM, 4YTO €CJH Be3jle B JaHHOH NoAmporpaMme
SaMeHHTb HM# 3TOH nepeMeHHOH Ha so6oe Apyroe, He GUrypHpypomee
B OCHOBHOI mporpamme, To pa6oTa B IeJOM BCeH NMPOrpaMMBl He H3Me-
uurcsi. IIpouue — 3TO BCe OCTaJbHble NepeMeHHHle OCHOBHOH mpo-
TrpaMMBl.

BaxHbIM MOMEHTOM INPH HCHOJNb3OBAHHH IOANPOrpPaMM SIBJSETCH
B3aHMOCBSI3b OCHOBHOH HporpaMMu ¢ RojamporpaMmoii. 3xech Heo6xo-
JAHMO IIOMHHTH CJejylolee:

1. Ilepen o6pamenHeM K NMOANPOTpaMMe BCeM ee BXOJHBIM Iepe-
MEHHBIM HeOoOGXOAMMO NMPHCBOHTL HYJXKHBIE 3HaUYeHHS.

2. B ocHoBHO# mporpamMMe HMs npouefi IepeMeHHOH He JOJXKHO
COBOAJaTh C HMeHeM BHYTDeHHell mepeMeHHOH NOANMPOrpaMMBI, €CJIH
9Ta Npouas NepeMeHHas He J0JXKHA GHITb HCHOPYeHa B mpolecce paGoTw
HOANPOrpaMMHL.

3. IlommporpaMma He JOJMXKHA HauaTbh BHINOJHATbCA 6e3 o6pame-
HHSL K Hefl.

IlpuBeseM npuMep HempPaBHJABHOTO HCIOJb30BaHHS MOJANPOrPAMMBI.
IMycTs HaM mocTaBjeHa 3ajaya BHUMCAHTB bl, 6!, 71, 8l. U nycts B
HallleM DacHOpSKEHHH HMeeTcs cjeAyiomas (npaBujbHadA!) moampo-
rpamma BoiuHcJeHHst NI, cocraBjiennas B oClieM BHJE.

1000 REM NOATFOMPAMMA BMYMCAEHMA N1
1001 REM -
1002 REM BXORHHE NEPEMEHHME: N

1003 REM BUXORMME WEPEMEHHME: K  (=N1)
1004 REM BHYTPEHHWE TEPEMEHHMEI I

1005 REH

1006 K=1

1007 FOR I=1 TD N

1000 K=K¥T

1009 NEXT I

1010 RETURN

3ameuvanune K u I naunHaem meHsaTs ¢ 1 ajas Toro, 9ro6u
noAnporpaMmMa «ymeJsa» BLHIYHCAATHL 1.

Tenepb, HMes yKa3aHHYI0 NMOANPOrPaMMY, €CTECTBEHHO B ITHKJIe
OT 5 10 8 BHUYHCAATH M NeuaTaTb pe3yabTaTh. OfHAKO cjaeAyiomAas
pPeaNH3anHs BHTOrO SABJIAETCS HEBEPHOM:
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10 REM BHYWCREHHE S!+61471,84
20 REM

30 FOR I=5 T0 8

40 GOSUR 1000

50 PRINT K

60 NEXT I

70 sTOP

3aech umerotca ase omn6ku. [leppas — BxogHoii nepemennoit N
He NIPHCBOEHO HeOoGXOAMMOe 3HaueHHe. BTopas — ocHoBHas mporpamMma
M MOANpOrpaMMa OAHOBDEMEHHO HCHOJBL3YIOT NMepeMeHHyio I, B3anmuo
ee NopTd, T. e. «Mewas» Apyr Apyry. [lpaBuabHo#l 6yner, HampuMep,
CJeNyIOas peaNHsalHs OCHOBHOH NpOrpaMMl:

10 REM BHYHCREHME 5156147181
20 REM

30 FOR J=5 TO 8

40 N=J \ GOSUB 1000
50 PRINT K

40 NEXT J

70 STOP

B cayuae, Korga B 3ajjaue HCIOJb3yeTCHd HECKONBKO IOANPOIPaMM
U OyHKUHH, Heecoo0Pa3HO cXeMaTHYeCKH H306Da3HTb HX B3aHMOCBA3H
H HX CBfI3H € OCHOBHOM nporpaMmoii. [Ipu 3TOM OCHOBHYIO IpoOrpammy,
KaXAyl0 noinporpaMmy H ©YHKIHIO H306Pa3sHM INPSIMOYFOJbLHHKOM,
ofpaleHHe BH3bIBaIOIEeH NPOrpaMMBl K BHI3bIBaeMOi H306pa3uM CIJIOL-
HOR JIHHHeR, BO3BpPaT B BH3LIBAIONLIYIO NPOrpaMMy — NMYyHKTHpHO. Hag
COOTBETCTBYIOIeH JHHHUEeA MOXHO YKa3aTb BXOJHBIE H BHIXOfHHE Iepe-
meHHble. Takoe H3o6paxkeHHe JaeT HarJsZHOe NpeJCTaBJeHHE O CBA3SX
OTAENbHLIX nNojmporpamM. [Ipr 3Tom caexyeT H36eraTb OGpamieHHs
nopnmporpaMMel caMofl K cefe *) KaK HeIOCPeACTBEHHO, TaK H 4Yepe3
Apyrue NOANPOrpaMMHl (cM. pHc. Ha crp. 172).

*JInst TOro yToGH COCTaBJEHHYIO NMOANPOTPaMMy MOXKHO GBHLIO HC-
M0Jab30BaTh B APYTHX 3ajayax, K KaxJof NOANPOrpaMMe COCTaBJSETCS
HHCTPYKIHS IO ee HCIIONIb30BaHHIO. B HHCTpPYKUHIO, KaK INpPaBHJIO.
BKJIIOYAIOTCS CJEAYIOMHE NYHKTH:

1. HasHaueHHe MOANpPOrpaMMEHIL,

2. Hcnonbayemblit Merop,.

3. Ilepemennbie, HCNOJNb3yeMble MOAMPOrpaMMOR (¢ pa3feleHHeM
Ha BXOJHbIe, BbLIXOAHHIE H BHYTPEHHHE).

4. Hcrnonbsyemble fanHO# mogmporpaMMolt Apyrie mOAMpOrpaMMEl
1 GyHROHH,

*) B npuHNHDe, B NPOrpaMMHPOBAaHHM OPH OMpeJeJeHHHX 00-
CTOATeJIbCTBAX JAONMYyCKaeTCs OpraHH3anus o6pameHHs MOANPOrpPaMMBI
caMofi K ce6e (peKypcHBHOe ofpallleHHe), OAHAKO 3THM CJIefyeT MOJb-
30BaTbCs BeCbMa OCTOPOXHO W NPH HAJHYHH OMNPEJeNIEHHOro ONbITa
NpOrpaMMHpPOBAHHA.
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5. TpeGoBaHusi K BhI3bIBaloliell mporpamMMe (Kakue NOJIKHHI GBITh
ONMHCAHH MACCHUBH, KaKHe GDYHKUHH W NORNPOrpamMbl, KaKne Heofxo-
IHMO cHeJaTb NpPHCBOeHHS mnepeX ofbpalleHHeM K JaHHOH mMOANpoO-
rpamMMe H T. I.).

6. BoaMoxHble H3MEHEHHS MOANPOrpaMMbl.

st CIeLYIOU(HX IPHMePOB HCIONb3OBAHHSA MOANPOrpaMM H GYHK-
uHit HaM ToTpeGyeTcs 3HAHHE Memoda NnOA0BUNKO020 OeAeHUs PelIeHHs

Hoxno CneByem usdezome
aocKobias ocHobran 3
npoepansa ”/ n NROSPAMNA fe — ”/ o
a a
| 2/n I /2 e R
ocHobuag : ocrobrag | *’ Az*
npozpama npogpama L '
n/n n/n n/n
174 Al R
ALY
g n/n ]
g

ypaBHeHHH C OJHHM HEH3BECTHBIM. DTOT MeTOA 3aKJ/0YaeTcs B CJeAyio-
mewm. [Tyctb paHo ypaBHenue f(x)=0, rae byHKuus f HempephiBHA Ha
oTpeske [a, b] U Ha KOHLax OTPe3ka MMeeT pa3Hbe 3HAKH (T. e. f(a) X
X f(b)<0). Ecan nenpeprBHass GYHKIHSA Ha OTPe3Ke MeHseT 3HaK, TO
OHa Ha 3TOM OTpe3ke HmeeT mo KpailiHeli Mepe ojuH Hosb. ITycTh
orpesok [a, b] BHAeNeH Tak, 9TO HA HEM HMeeTCSl TOJNbKO OJHH KODeHb
ypaBHeHHs. HafileM 3TOT KopeHb MeTOAOM HOJIOBHHHOTO JesieHHs. ast
3TOrO pasjiesuM oTpesok [a, b] nomosam u nomoxum x;=(a-+5)/2. Ecau
f(x)=0, To x; ABAseTcA KopHem ypaBHeHHS. Ecau f(x)+<0, To BHGH-
paeM TOT U3 oTpe3koB [a, xi] uau [x;, b], Ha KoHuax KoToporo f(x)
HMeeT NPOTHBONMOJOXHLIE SHAaKH. I[ToNyueHHHH OTPe30K CHOBA JeAHM
momoJiam ¥ TPOBOAHM Te Ke paccyxieHusi. IIpomecc mpojmosikaem R0
Tex Nop, MOKAa NJIHHA OTPe3Ka, Ha KOHIAX KOTOPOro QyHKIHR HMeeT
[IPOTHBONOJIOXKHBIE 3HAKH, He OyJeT MeHbIle 3aJaHHOTO & (TOUHOCTD).
Kak TosbKO AJIHHA OTPe3Ka CTaHeT MeHblle e, JIOGYI0 TOYKY OTpe3ka
MOXHO C TOYHOCTbIO & NMPHHATb 3a KopeHb ypaBHeHHd f(x)=0. Cxema
aJroputTMa TpHBeZeHa Ha puc. 4.10.

lloscHeHHMST K CXeMmMe aJTOpHTMa. AJroputm pe-
[IeHHsT YPABHEHHS MeTOLOM MOJIOBHHHOrO NeJIEHHS NPeACTaB/sgeT caMo-
CTOSITeJbHbIH HHTEpPEeC, NMO3TOMY €ro HMeeT CMHCA OpOPMHTb B BHJE
HOANpOrpaMMH. JTO HALLIO OTPaXKeHHe B cxeMe. BXoJom B ykasaHHYIO
MOANpPOrpaMMy SABJSAIOTCH KOHIB OTpe3Ka (@ M b) u Tpefyemas Tou-
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HocTb €. Jlajee, 3HaueHHs KOHIOB OTpe3Ka B mponecce paGoTH aJjro-
pHTMa GYRYT MeHATbCS (OTPE3OK «CTATHBAETCHA»), NO3TOMY, YTOGH He
NOPTHTb BXOJHbIEe NlepeMeHHbIe, B cXeMe NPeAyCMOTPeHH BCIOMOraTelb-
Hble NlepeMeHHble @y H by. 3HaueHHe & B mpouecce paGoTH He MeHSeTCs.
UTo6ul mopnmporpaMMa He SaBHCesNla OT KOHKPETHOro ypaBHeHHs (T. €.

Bxod B nodnpozpammy (a, b, &)

ar=a; b=
fy=r(a)

>
Y

L@+ &2
fh=r(z;)

a, =%,
5,
fy =1y 1=21 by=x,

fla

4, —-Qy>E]

Her
Buix00 u3 nodnpoepammul (&)

Puc. 4.10

or BHAa f(x)), obopmuM f(xr) B ocHoBHOW nporpaMMme Kak QyHKIHIO,
a B nognporpaMMe GyjeM BHI3HBaTb 3Ty (YHKHHIO IO Mepe Heo6Xo-
JOHMOCTH.

MMpuMep 1. MeTofoM NOJOBHHHOTO JeJNeHHs HAATH KOpeHb

ypaBHEHHA COS %—2sm -;;-—}—%:0 Ha orpeske [l; 2] ¢ TounOCTBIO

e=10-%
CocTaBHM Nporpammy, Kotopas 6yjeT HCNOJb30BaTb MOANMpPOrpam-
My «MeToj NONOBHHHOTO JejleHHf», KoTopas B CBOIO ouepeib GyZeT
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2 1
BHI3HIBATh (YHKIHIO 2 (x)==COS -;—23!11 ?—l—%. Cxema B3aHMOCBA3H

OCHOBHOM NpPOrpaMMH, NOANpPOrpaMMbl H (GYHKIHH GyAeT caelyiomef:

1moBnpoeparna
- ocHobHas a.b.¢ ” /{l:arfﬁ T __ | oywyur z(z)-

%
1pozpate e S mm mipobunmozy |t |1E00R HOCTE

denerus® ypabnenus

Janee ciepyer mporpaMma pellleHHsi 8afauH (mporpamma 4.34).

Cnucox nepemeHHuvix, UCNOAb3YeMbix 8 OCHOBHOU npozpamme. Hc-
Xonuble AaHHne: A, B — Kouuw orpeska [a, b], E — safgannas Tou-
HOCTb €.

Pesysnbrar: X1 — BHYHC/IIEHHOEe SHauYeHHe KOPHA.

BcrmomoratesbHEE nepeMeHHble: Z — UM QYyHKUHH 2=f(x) *),
X — dopManbHHA apryMeHT GYHKUHH 2.

HucTpyknous K noagnporpasMuMe «Merox nososud-
HOTO JeJICHHY.

Hasnauenue: peumeHHe ypaBHeHHA BHAA f(x)=0 Ha orpeske [a, b]
C TOYHOCTHIO €.

Hcnoavsyemoul memod: cm. omucaHHe paGOTHL.

IMepemennoie, ucnoasssyemsie noonpozpammod. Bxopusie: A, B —
KORIB OTpe3ska, E — 3ajanHas TOYHOCTb.

Buixognnie: X1 — BHUHC/IEHHOe 3HAaUeHHe KODHS.

Buytpenune: Al, Bl — konun orpeska [a, b] — cayxar mia
Toro, YToOH MOANpPOrpaMMa He mopTuJja BxogHee A H B; Fl — 3ua-
yenue f(x) B Al; F2 — suauenne f(x) B Bl.

Hcnoavsyemvie nodnpozpammor u pynkyuu: Gynkuns z(x)=f(x).

Tpebosanun & evisvisaroujell npozpamme: B OCHOBHOH mporpamme
(M noxamporpaMMe, ofpamalomedcs K NaHHOH MoOAMpOrpaMMe) He-
06X0AHMO:

— 1o ofpameHus K JaHHOA mnoAamporpamMme OMHcaTh (YHKUHIO
2(x)=F (x);

— nepex o6pameHHeM K JaHHOA nojpmporpamme B A H B 3amectn
3HAUEHHS KOHIIOB OTPe3Ka a H b cooTBeTCTBeHHO, B E 3aHecTH 3Ha-
YeHHe &; ’

— He ucnoab3osath F1, F2, Al u Bl ana 0603naueHust mepemeH-
HHIX, KOTOpble He ROJIKHH GHTb HCIOPUEHH B Mpouecce paGoTH KAHHON
NOANPOrpaMMH.

*) Xora ¢opManbHO Z He ABJsSETCH NepeMeHHOM, HO (aKTHUeCKH
noj BblYHC/ASieMOe 3HadeHHe (GYHKIHMH BbjenseTcd sfvyefiKa MaMATH,
o6palieHie K KOTOpoH ocyimecrisercd mo umenu Z. IToatomy smech
H Jallee HMeHa HCNOJb3yeMHX B TporpamMme (YHKUHH yKasnlBaloTCs
B pasfiesie «Bcrnomorare/buble nepeMeHHBIe»,
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Nporpamma 4.34

10 REM NFOCPANMA “PEMEHME YFABHEHUA

20 REM METOROM WOAROBUHHOIO AENEHMA”

30 REM

40 REM UCXORHME AAHHME: AyB,E

50 REM PE3YAbTAT: X1

40 REM BCHOMOTATEABHME NMEPEMEHHUE: Z,X
70 REM

80 DEF FNZ(X)=CO8(2/X)-2%SIN(1/X)+1/X
90 PRINT

100 PRINT TAB(S5)7"BREAMTE A+ByE”

110 INFUT AsBJE

120 GOSUB 1000

130 FRINT

140 PRINT TAB(S) 5 "KOFEHh YFABHEHUA = *JX1
150 STOF

1000 REM NOANEOCFANMA “METOR HONOBUHHOIG
1001 REM AEJEHUR”

1002 REM

1003 REM BXOAHME TEFEMEHHME:X ﬁri:ﬁ
1004 REM BMXORHHE NEPEMEHHME: X

1005 REM BHYTFEHHUE TNEPEMEHHME® FL,F2yA1rB1
10046 REM UCTIORL3YETCA $YHKUHA Z(X)
1007 REM

1008 Al=A \ Bi=B \ F1=FNZ(AL)

1009 X1=(A1+BL1)/2 \ F2=FNZ(X1)

1010 IF F2=0 GO TO 1014

1011 IF F1%F2{0 GO TO 1013

1012 Al=X1 \ Fi=F2 \ GO TO 1015

1013 Bi=X1 \ GO TO 1015

1014 Al=X1 \ Bi=X1

1015 IF R1-A1YE GO TO 1009

1018 RETURN

RUNNH

BEEAWTE AsByE
2 152+0.0001

KOPEHb YPABHEHWA = 1.875647
STOP AT LINE 150

Bo3moocHble USMEHEHUA NOONPOZPAMMY: TIDH IepEHYMePaHH CTPOK
MOANpPOrpaMMbl HEOGXOAHMO COOTBETCTBEHHO H3MEHHTb HOMepa CTPOK
B onepaTopax nepexojga B cTpokax 1010, 1011, 1012, 1013, 1015.

3amMeuanue Ecan Heo6XOZHMO peWIHTb KaKoe-qHG0 HPyroe
ypaBHeHHe ¢ HCIIOJIb30BaHHEM NpPHBeJeHHOH NporpaMMH, TO B OCHOBHOMH
nporpaMme Halo B cTpoke 80 sanmHcaTbh QYHKUIHIO, QHTYDHDPYIOILYIO B
YPaBHeHHH, H BBeCTH HeoOxojuMmbne A, B, E.
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[Ipumep 2. PewuTh MeToiOM IOJOBHHHOrO AeJEHHS YpaBHe-
1
HHSA cos—?c-——2{sin %—{—7:0 ma otpeske [1; 2] ¢ Tounoctbio 10-%;

sin (In x)—cos (In x)+2 In x=0 Ha orpeske [l; 3] ¢ TouHOCTHIO
10-3;

e*+V T+e*—2=0 Ha orpeske [—1; 0] ¢ Tounocrbio 10—%.

B naHHOH 3ajaye MBI MOXEM BOCIOJb30BATHCS HEIMOCPENCTBEHHO
mpeannymelf mporpaMmoil, BHIIOJNHHB e TPH pasa, KaXAHA pa3 MeHAS
cTpoky 80 u BBOAA HOBhie A, B u E (cM. sameuanue). Ho mMoxHo He-
CKOJIbKO MOAMGHUHDOBaTH NOAMPOrpaMMy ¢MeTox MOJIOBHHHOTO AeJe-
HHSI» TaK, 4TOGHl OHA «yMeJia» pelaTh HECKOJBKO ypaBHeHHfI moouepef-
nHo. COOTBETCTBEHHO, HECKOJbKO H3MEHHTCS OCHOBHAs Iporpamma.
B moamporpaMmy, BO-NepBHX, HeO6XOZHMO BBECTH elle OZHH BXOXHOM
nmapamerp I — HoMep peiaeMoro ypaBHeHHs. Bo-BTOpHIX, MOCKOJbKY
B TpOrpaMMe HeJb3S HCINOJb80BATh DAa3jHUHHE OQYHKUHH C ONHHM
H TeM Xe HMeHeM, HEO6XOJZHMO peIUMTb mpo6jeMy BLHI30BA HYMKHOH
(I-#) pyukuuu. Ty npobaeMy MOXKHO PeWIHTh, HaNpPHMep, TAK: BEHUHC-
JieHHe Heo6XoAUMHX GbyHKuu#i ohpopMHTL B BHJE Moinporpamm H obpa-
meHHe K HUM ocymectBaaTb omeparopoM ON I GOSUB. Ilpu stowm,
€CTeCTBeHHO, Nepex o6palleHHeM K ouepelHOfl moamporpamme Heo6xo-
IHMO NMPHCBOHTb HYXHOe 3HAaUEHH@ BXOAHOH mepemenHnofi X (cM. mpo-
rpammy 4.35).

CxeMa B3SaHMOCBSISH OCHOBHOA NPOrpaMMH H HNOANPOrpaMM JAJas
AaHHOM 3ajauH Gyjer ciaenyloluef:

: w1 Bbryucnenue
e 74
Modnpozpamma |~ & pywryuy
genotiaq [~ )'(I’ >| 70108urH020 R Bbryucrenue
”poepﬂﬂ/‘fa e vt e e o] g;:e;{f:o R Z-ﬁ my””q”a
abrenus )
” X Bervuenewue

R __15-4 pyHryuU

Cnucok nepemeHHbix, UCNOAb3YeMbx 8 0CHOBHOU npozpamme. Ucxon -
Hble JaHHBe; N — KOJHUYecTBO peliaeMblx ypaBHeHufi, A, B — KoHUH
ouepefHoro oTpe3ka, E — sajaHHas TOYHOCTb DEUIEHHS OYEPEZHOro
ypaBHeHHA.

Pesysnbrar: X1 — BHIUHCJAEHHHHA KOpPeHb OYePeNHOro ypaBHeHHS .

BcnoMoraTesibHbie mepemeHHble: | — HOMep ouepefHoOro ypas-
HeHHS,

HCTPYKHHSA K noagnporpamMmmMme «Merox mosoBuH-
HOTO JeJleHHf JJA i-ro YypPaBHEHHAN,
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Hasnauenue: pemeHnue i(-ro ypaBHeHHsT H3 TDYNNb ypaBHeHHH
BHAA f(x)=0 MeTOJOM HOJIOBHHHOIO JeJeHHS.

Hcnonreayemoui” memod: cM. onucanue paGOTHL.

ITepemeninoie, ucnosvsyemoie noonpozpammoti. Bxogusie: I — Homep
pellaeMOro ypasHeHHs — CJYXKHT mapamerpoM omeparopa ON GOSUB
B crpokax 1009, 1011; A, B — KoHIH OTpe3Ka CyLieCTBOBAHHS KODHS
ouepegHoro ypasHeHHs; E — TouHOCTb, ¢ KOTOpO# Hajo pelwarh oue-
pelHOe ypaBHEHHe.

Buixoanble: X1 — BEIYHC/IEHHOE 3HAYeHHe KOPHS OYepeAHOro
ypaBHeHHS.

Bryrpennue: Al, Bl — KoHIB OTpe3ka — cJyxkaT JJs TOro, 4TO-
68 mojmporpaMma He mMopTHJa BxojHue A u B; Fl — sHauenne f(x)
B Al; F2 — suauenue f(x) B Bl; X — 3naueHHe, NPH KOTOPOM BhI-
4HCHsAeTCA JeBas YacTb YP&BHEHHS,— CJYIKHT BXOJHHM MHapameTPoM
NOANPOrpaMMBl BHIUHCJIEHHS JIeBON 49acTH ypaBHeHHs; R — sHaueHHe
NeBOA 9aCTH YypaBHEHHA, BLIUHCJIEHHOe NPH X,— ABJAETCA pe3yJb-
TaroM paGOTH MOANPOrpaMMBI BLIYHCJIEHHA JIeBOH 4acTH YypaB-
HeHHSA.

Hcnoavsyemoie nodnpospammo. u dynxyuu: MOZNPOrpaMMBl BBHIYHC-
JIGHHSI 3HaueHHH JieBHIX uacTell ypaBHeHHH pacmoJaraloTcsi B CTPOKaXx,
HaudHas c¢ 2006, mo oxHo#f B cTpoOKe.

Tpebosarus K sviasisarowiell npoapamme: B BHISHIBaOMEN! NporpaMme
HeOGXOAHMO:

— ONHCATH MOXMPOrpaMMH BHIUMCJIEHHS SHaYeHHH JeBLIX dacrelt
ypaBHeHu#i. [TognporpaMM A0JKHO GHITH CTOJIBKO, CKOJILKO YDaBHEHHH.
IMognporpaMMH JOJKHBl pacmosaraTbcs B cTpokax 2006, 2007, .. .,
no OJHOH B CTPOKe;

— nepel, o6palieHHeM K JaHHOH mnogmporpamme mnepeMeHHOH I
NPHCBOUTHL 3HAUEHHe HOMepa OUepeJHOTO ypaBHeHHs, B A H B 3aHecTH
3Ha4eHHs KOHIOB OuepeJHOro orpeska, B E 3aHecTH 3HaueHHe ouepel-
HOro &;

— He ucnoassonats F1, F2, Al, Bl, R, X nas o6o3Hauenus nepe-,
MEHHHX, KOTOpHE He JOJKHH OHTb HCIOPUYeHH B Ipoliecce paGoTh
HaHHOH MOANPOrpaMMH.

BoamosicHoie usmenenus nodnpospammol: eciii HeOGXOLHMO peIuaTh
6oJiblee KOJHYECTBO ypaBHeHHH, TO B crpokax 1009 u 1011 B oneparope
ON GOSUB Hajo jgoGaBHTb HOMepa CTPOK, ¢ KOTOPbIX HaYHHAIOTCA
MOXNpPOrpaMMHBl BHIYHCJEHHS 3HaueHHH JeBhXx w9acredl. [lpn mepeny-
MEpalHH CTPOK MOXNPOrPaMMBI HEOGXOLHMO COOTBETCTBEHHO H3MEHHTHb
HOMepa CTPOK B omepaTopax nepexoja B crpokax 1012, 1013, 1014,
1018, 1017,

MHHCcTpYKNHS K MOANPOrpaMMe BHIHCIEHHS
neBOfi YaCcTH ypaBHeHHSA (N7 BCeX NMOANMPOrpaMM HH-
CTPYKIHsI TOXKJeCTBeHHa).

Hasnavenue: BLiunc/ieHHE JIeBOH 4YacTH ypaBHeHHS BHAa f(x)=0.
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Hepemennvie, ucnorvsyemvie nodnpoepammod. Bxoxusvie: X — ap-

ryMeHT OYHKUHE f ().

Heol0

Boixoansie: R — BhUHC/IeHHOe 3Hauenue f(x).

BHyTpeHHHE: HeT.

Hcnoassyemvie nodnpospamme. u yuxyuu: HET.

Tpebosanusn Kk suisuigarouel npoepamme: B BH3HBaIOUeH nporpaMme
XOJAMMO NPHCBOHTb NepeMeHHON X 3HaueHHe aprymeHTa, NPH KO-

TOPOM HajxO BBLIYHCJIHUTH JEBYIO 4acTb YypaBHEHHA.

178

Bo3moscHbie U3SMeHeHUR noOnpoepammsl: Her.

Mporpamma 4.38

10 REM NTPOCPANNA "PEMEHHE YFABHEHWH
20 REM METOAON MOJORMHHONO AEMEHAA®

30 REH

40 REM UCXOAHME RAHHHEZ NyAsBsE

50 REM PE3YAbTATHS X1

60 REM BCUONOFATEALHME TEPENEHHWES ©

70 REM

80 PRINT

90 PRINT TAE(2)§ "BBEAUTE N*

100 INPUT N

110FOR I=1 TO N

120 PRINT

130 PRINT TAB(2);"“BBEAUTE ArBvE”

140 INPUT AsEsE

150 GOSUE 1000

1640 PRINT “KOPEHb “3137YPABHEHWA = *JX1
170 NEXT I

180 STOP

1000 REN NORTPOrPANHA “HETOA MONOBHHHOrD
1001 REW AEAEHMA ABA I-T'0 YPABHEHWA*
1002 REN

1003 REM BXOAHME TMEPEMEHHME: LyAsBiE
1004 REM BUXQBHME WEPEMEHHME: X1 .

1005 REW BHYTPEHHWE TEFEMEHHMEX RyF1sF2sALsB1sX-
1004 REN WCTOAL3YRTCA NOATPOrPANMMs CH. 2000
1007 REM

1008 A1=A \ Bi=B \ X=AL

1007 ON I GOSUB 2006200772008 \ Fi=R
1010 X1=(A1+B1)/2 \ X=Xi

1011 6N I GOSUB 2004200752008 \ F2=R
1012 IF F2=0 GO TQ 1016

1013 IF FL¥F2¢0 60 TO 1015

1014 Al=X1 \ F1=F2 \ 6O TO 1017

1015 Bi=X1 \ G0 TO 1017

1016 Al=X1 \ Bi=X1

1017 IF B1-ALE GO TO 1010

1018 RETURN



2000 REM NOATFPOCFANMM ~ JEEME YACTW YPARHEHUW
2001 REM }
2002 REM EXORHME NEFEMEHHME: X

2003 REM EWXOAHWE TEFEMEHHHE: K

2004 KEM EHYTFEHHUE WEFEMEHHBIE® HET

20045 REM

2006 R=C05(2/X)-2%6IN(1/X)+1/X \ RETURN

2007 R=SIN(LOG(X))~-COS(LOB(X))+2*LOG(X} \ RETURN
2008 R=EXF (X)+5QR (1+EXP(2%¥X))~2 \ RETURN

RUNNH
BRERWTE N
? 3

REERMTE AYRWE
? 19 2:0.0001
KOFEHh 1 YFARHEHWA = 1.,87547

BRERUTE ArRyE
7 113y0.001
KOFEHE 2 YPABHEHHA = 1.37402

KEERMTE AvEyE
? ~1+0+0.0001
KOFEHE 3 YPABHEHWA = -,287659

STOF AT LINE 180

3ananue I yposHa ChopMyanposaTh, eCIH HYXKHO,
sajjayy Martemaruyeckd. COCTaBHTb INPOTPaMMy C HCIOJIb3QBAHHEM
Heo6XoAMMHX mnoanmporpaMM. s cocTaBJEHHBIX NOAMPOrpaMM BH-
MHCAaThb CIHCOK BXOAHHX H BHIXOAHHIX NapaMeTpoB H BHYTPeHHHX
nepeMeHHHX noAanporpaMmsl. IlonmporpaMMel COCTaBHTb TaK, HYTOGH
OHH He NMOPTHJH BXOAHHIE MapaMeTpHl. '

Bapuanmer sadaq I yposus.

1. Yero GoJblue: BCeX BO3MOXHBIX TPeX3HAUHBIX YHCEJ, 3aIHCH-
BaeMux mubppamu 1, 2, 3, 4, 5; Bcex NBY3HA4UHBHIX YHce], 3alMHUCHIBae-
MBix nubpamu 2, 4, 6, 8; Bcex YeTHIpeX3HAYHBIX YHCEJ, 3aNMHUCHIBAEMHX
nudpamu 1, 3, 7, 8, 9? [lomcuer xosnudecTBa coo‘rne‘rcwnyxomn‘x qucea
OpOPMHTb B BHIe MNOAMNPOrPaMMEL.

2. CKONbKHMH CIOCO6aMH MOXHO 0TOGpaThb KOMaHAY B COCTaBe
5 genoBek u3 8 kauguzaros; u3 10 Kaupmmaros; U3 11 KanzauaaTOB?
IMoxcuer xosHuecTBa cmoco6oB or6opa ODOPMHTL B BHIe MNOANpO-
rpaMMHL.

3. B nopr B cpeaHem NPUXOAHT 3 Kopa6.ia B AeHb. Kakosa Bepo-
ATHOCTb TOrO, YTO B NMOPT B AeHb NpHJIET 2 Kopa6af; 4 kopabag? Bu-
qHCJIeHHe BEPOSATHOCTH OQOPMHTH B BHAEe NOANPOrPaMMH.

4, JIBa CNOPTCMeHa OJHOBPEMEHHO HAYHHAIOT ABHXKEHHe H3 OJHOM
ToukH. [lepBHl CNOPTCMEH HauHHaeT [JBHXXEHHE CO CKOPOCTHIO
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10 xm/yac ¥ paBHOMepHO (MHHeAHO) 3a KaXAHH caexylomuit yac yse-
JIHYHBAET CKOpocTh Ha 1 KM. Bropoit HauHHaeT IBHXKeHHE CO CKOPOCTbIO
9 xM/yac H PaBHOMEPHO 32 KaXIHil C/eJYIOMHi 4ac yBeJHUYHBaeT CKO-
poctb Ha 1,6 kM/uac. BHsicHHTB, KaKoil crnopTcMeH NMpeojoseeT 6oJb-
WK nyTe 4Yepe3 1 yac; uepe3 4 uaca. Bhuuncsaenue nyre#t opOpMHTHb
¢ mnoMompbio (GYHKIHA.

5. B sajaue 4 onpepmeanTb, KOrjia BTOPOH CHOPTCMEH JOrOHHT
nepporo. Pemenne KBazpaTHOro ypaBHeHHst OQOPMHTb B BHIe NOI-
NIpOrpaMMHI,

6. B maprumu, cocrosmel H3 k H3jgenu#, umeercs ! XedeKTHHX.
W3 naprun BHOHpaeTcss AJs KOHTPOJs r H3feau#l. HalTH BeposiTHOCTD
TOTO, YTO H3 HHX POBHO S H3leqHl 6YAYT AedeKTHHIMH. PemnTh 3anauy
s k=10, I="5, r=4, s=2 u pas k=10, I=4, r=>5, s=3. Buuucaenue
Cl' odopMHTb B BHJe MOANPOrpPaMMHL.

7. Wmeercsa kpazpaThHf Jauct 6Gymara co cropoHolt a. M3 amcra
JleslaeTcsi KOpoGKa CJeRYIOUHM o6pasoM: MO YIJaM JIHCTa BHpesaeTcs
4eTHpe KBajgpaTa H KOpo6Ka cKJen-
BaeTcs o mwBam (pHe. 4.11). Kakosa
JoaxKHA OHTb CTOPOHa BHpe3aeMo-
ro KBazpara, 4To6H KOpoOKa HMesna
HaH60JbIIYI0 BMECTHMOCTL? PelnTh
3ajauy npu a=6 cMm H a=18 cm.
Pemenne KBaJpaTHOTO ypaBHeHHS
ohOpPMHTb B BHIe NOAMPOrPaMMBI.

8. TpaeKTopHsi cHapsiia, BHJIETAIOWler0 H3 OpYyNHS NOX YIJOM O
C HayaJbHOM CKOPOCTBIO Uy, OMNHCHIBAETCA YPaBHEHHAMH

Puc. 4.11

x=1y,l cos .,

3
y=10,t sin a-—%t—.

C TouHocTbi0O Ax=2 KM ONpeAeJHTb TOUKY, B KOTOpOR cHapsj
«yfileT mox semuos. 3ajauy pewHTh npH a=2mn/6, Uy==35 KM/MHE M
npr a=mx/4, v,=30 kw/mur. [IpH pelleHWH B3ajauH HCNOABL30OBATh
(hyHKIHIO.

9. lBa TpeyrosbHHKa 3aJlaHbl CBOHMH CTOPOHaMH a, b u ¢ (T. e.
sajjaHbl JJHHB CTOPOH @, b ¥ ¢). BHUHCIHTD NMJIOmMALH TPEYTOJbHHKOB
no ¢gopmyJde Fepona u onpefesHTh, KaKOA TPeyroJbHHK HMeeT GOJbIIYIO
naomanb. [IpH pelleHHH 8ajaul B3fATh CJEAyIOUIHe NaHHHeE: AJs Nep-
BOTO TPeyroJbHHKa a=3, b=4, ¢=>5; nJs BTOPOro TPpeyroJbHHKA a=2,
b=V 37, c=V 37. Buuncienne IJIOmanH TPeyroJbHHKa MO dGopMyJe
Tepona odopMuTb B BHIe OGYHKIHH.

10. JIsa TpeyronbHHKAa 3aJaHH KOOpIHHATAMH CBOHX BepulHH A,
B u C. BHuHCAKTL NAOMAAH TPeYTOJbHHKOB C NOMOMmBIO GopMyJH [le-
POHA H ONpeNesNHTb, KaKofl TPeyroJbHHK HMeeT GOJbIIYIO MJOMAAb.
[pn pellieHHH 3ajayH HCNOJIb30BATh CJENYIOllHE NaHHBIE: JJIs HepBOro
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Tpeyroabuuka A (1; 1), B(4; 2), C(2; 3,5); ans BTOPOro TpeyroabHuKa
A(l; 2), B(4; 1), C(3; 3,5). Buiuncyienue JIHH CTOPOH TPEYTrONbHHKA
H ero miowajx no gopmyse I'epona obopMUTL B OLHON MOANpPOrpaMme.

11. JIBa TpeyrosbHHKa 3aJaHbl KOODJMHATAMM CBOHX BepIIHH A,
B B C. BHYHCIHTb NMJOWIAJAH TPEYTOJbHHKOB, HE MCIOJNb3YS (GOPMYaY
I'epona, u onpelenanTb, KaKoi TPeyroJabHHK HMeeT GOJAbUIVIO MAOUANb.
IMpu pemennu 3afaud HCHOJNb30BaTb CeAyIOLIHE JaHHHE: JAJs NepBOro
Tpeyroasnuka A (1; 1), B(5; 2), C(3; 3); AA BTOPOro TPEyroabHHKA
A(2; 5), B(4; 3), C(6; 4). Briuncienne miomanH TpeyroibHHKa odop-
MHTb B Bule OGYHKIHH.

12. ®yr6oaHcT yzapoM HOTH NOCHlIaeT MY BePTHKAJbHO BBEpX
¢ BHCOTH 1 M ¢ HawanbHOH ckopocThio 20 M/c. Ha KakoH BHcoTe MAu
6yxet uepe3 1 c; 3 ¢; 4 ¢? BoluucieHHe BHCOTH OGOPMHTH C IOMOILBIO
byHKIHY,

13. B sagaue 12 ompeneanTb, Koria Msu GyHeT Ha BHICOTE 5 M;
10 m. PenieHne KBaZipaTHOTO ypaBHEHHA 0POPMHTD B BHJE HOANPOrpaMMBI.

14. HUcnoar3dys cxemy IopHepa, paszenuTb MHOroujeH P;(x)=
=x44-2x3—4x+3 Ha AByuaeH x-+3 M BeiuHCAHTD Py(—3); pasgenuts
Py(x)=x24-6x3—7x+2 Ha x—2 u BHUYHCAUTD Py(2). BruciaeHue
MHOrOou/JeHa no cxeMe [opsHepa o0bOPMHTb B BHAe NOANPOTPaAMMEL.

15. Briuncaute Ko3bdHIHEHTH TpeTbel NMPOH3BOAHOH MHOroujeHa
x7+4-6x8+3x4—5x® u uerBepTOf NPOU3BONHON MHOrounexa x®—7x5-
+3x£—2x2--23. BriuucieHHe KO3(hGhHUIHEHTOB r-K NPOU3BOAHOH MHOrO-
ujeHa n-#i crenedd obopMUTL B BHAE NOANPOTPaMMHL.

Yxasauusd K pemeHHI 3agaqd I ypoBHa

1. KonnuecTBo k-3HAQUHBIX UHCEJ, COCTaBJSEMHIX M3 n Pa3JIHUHLIX
uudpp (kpome 0), paBHO Aﬁ:———(n_'irk) j» T- € PaBHO uHCay pasmelmeHuii u3
n no k. CocraBuTh NOANPOTPAMMY BBLIYHCIEHHS A%, Buiuncaenne A%
MOXKHO MPOM3BOAUTH KaK HEMOCPEACTBEHHO MO MpHBeleHHOH dopmyde,

n
TaK M no dopwmyae A§= H i. Bropas ¢opMyJsa npeanouYTHTENb-
=n-k+1
nefl (0OGBsICHHTe, TIOYEMY).
2. Bu6path k uyeqoBeK H3 n KAHAHAATYP MOXHO Cﬁ crmoco6amu,

rae cf,:m—(-n—'-llW—-qﬂcm couetaHu#t u3 n 1o k. CocTaBHTb NOANPO-
n
i
i=n—k+1

rpaMMy BHBIYHCJEHHSA CE no dopmyne ck= . O6bsicHHTE, mO-

3]

ueMy Bropasi ¢opMysa mNpeLNOYTHTeNbHeH NepBOH,
3. BeposTHOCTL TOro, YTO B yKa3aHHHH HOPT B JeHb HPHAET k
3ke—3
k!
BEPOATHOCTH NO HpHBeJeHHOHK dopwmy.e.

kopa6seft, paBHa P (k)= . CocTaBHTb NOANIPOTPAMMY BHYHCJIEHUS
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4. JiBHXeHHe NEPBOrO COODTCMEHa OMMCHIBAETCR 3aBHCHMOCTHIO
S=10¢{-+40,5{2, KBUHXeHHe BTOPOr0 ONHCHIBAETCS 3aBHCHMOCTbI0O S=
=9¢40,8#2, rge S — npoiiienHH# nyTh, ¢ — BpeMsa. B nporpamme
onucartb nse GymKuHH fi(£)=10£40,5£2 u f4(£)=9t+0,8¢* n cpasHHBaTDH
sHadeHHs: QYHKIHH HOpH cooTBercTBylomux . [IpegycMoTperh meuaTb
HeoGXONMMONH TEKCTOBOH HH(pOpMaLHH.

5. [pupaBHHBaeM mpoliieHHHEe OYTH (CM. yKa3aHHe K 3ajaue 4)
H poayyaeM ypaBHenue 0,3t>—¢=0. B mnporpamme mpefycMOTpeTb
ananu3 KopHeil.

6. Hckomas BeposiTHOCTs P BhHumcaserca no  dopMyae
Ci-ChZ}
Ck

7. Ecin 0603HAUUTb Yepe3 X CTODOHY BhIpe3aeMblX KBaJDaTHKOB,
TO MOJydYawigascs Kopo6ka GyJeT HMeTb KBaJpaTHOe OCHOBaHHe CO
cropoHoft a—2x u Becory x. CirefoBaTelbHO, BMECTHMOCTb KOPOOKH
(o6o3Hauum ee f(x)) Gymer paBHa

(%) = (@—2x)® x = 4x3— 4ax? -} a%x.

Jlanee, H3 He06XONUMOrO YCIOBUSL MakcUMyMa (f ¢x)=0) noxyuaem
ypaBhenue 12x2—8ax-a?=0. PemaeM moryuerHoe ypaBHeRHe IpH
COOTBETCTBYIOIEX @ H aHAJH3HDyeM KOPHH. B mporpamme mpexycmor-
peTh aHalH3 KOpHeW.

8. Hcraiouns £, nalileM ypaBHeHHe TPaeKTOPHE B BHAE

P= . Ipu puumciennn C cM. yKaaanus K 3sajave 2.

p— _— J— xa
y=y(¥)=xtga J—‘_,l%cos,a.

Tenepp, HaunHas ¢ x=0, ¢ maroM Ar=2 BHIYHC/IAEM 3HaYeHHS
y(x) u mpoeepseM yciaoBHe y(x)<O0. Touka, B KOTOpPOX BHIHOJHHTCSH
yKa3saHHOe YCJOBHe, H ecThb pemleHde. B sajaue npunsts g=9,8 m/c2.
O6paTHTh BHHMaHHEe Ha COOTBETCTBHe eXHHHIL H3MepeHus! OGbicHHTe,
noveMy IPH pellleHHH AaHHOH safauu Ha IBM npelanournTesbHed noab-
30BaThCcs KM H MHH, 4eM M H ¢. OpopMuTs ¥ (x) B BHEe QyHKUHH.

9. Mo dopmyne T'epora miomanb TPeyroFbHHKa €O CTOPOHaMH
a, b, ¢ paBma

S=V p(p—a) (p—b) (p—o),

fAe p — NOJAYNepHMeTpP TPEYroMbHHKA, T. . p=(a-+b+c)/2. B mpo-
rpaMmMe OpelycMOTpeTh MeuaTh HeoGXOAMMOR TeKCTOBO# HH(OpMamuH.

10. Oauna oTpe3ra, coeluHsomero ToukuH P (x1, y;) u Q(xg, ¥s),
BHYHCJIsIeTC N0 ¢opMyne

1PQ =V Ca—x0)*+ Ga— 2™
Janee cM. ykasaHHe K 3ajgaue 9.
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11. TInomaas TpeyroAbHHKA, SajaHHOro BepmuHaMH A (X, ¢y),
B(xg, yg) u C(xy, ysg), BHuHCASETCA N0 (opMyJe

S=‘% | (x2— %1) (ys—91)— (x3—%1) (Y2—y1) |.

TIpexycMoTperh mneuaTh HeoOxopmmofi TexcroBol wundopmanuu.

12. [IBHKeHHe Mf4a ONHCHBAETCA SAaBACHMOCTLIO Y=y ()=y,+
~+upt—gt?/2 (x=const), rue yo — HayaJbHAS BHICOTA, Uy — HAYaJAbHAA
CKOPOCTb, ! — Bpems, y(f) — BHcOTA B MOMeHT {. B sajaue HpHHATb
g=9,8 m/c?, Odopmurs y(f) B Buie dyHRuuu. B nporpamme mnpexy-
CMOTpeTh HeyaTh HeoGXOAHMOH TeKcTOBOH HHGPOPMamHH.

13. Bpewms, 3a KoTopOe MY OKaxeTcd Ha BHICOTe h, ompegenserca
HS KBajpaTHOro ypasuenus 4,92—20{-4-(h—1). B nporpamme mpeny-
CMOTPeTh aHaNH3 KopHell. OOBACHHTe, B 4YeM CMEICA JIBYX KOpPHefl.

14. CornmacHo cxeMme I'opHepa NpH JefleHHH MHOrouJeHa n-f cre-
nend dox"+a,x" 1. . .4-a, Ha auHeAHHMA AByWIeH X—c¢ X03ddunuen-
TH 4acTHOro byx"~14-bx"~2+-, . .4-b,_§ H OCTATOK 7 BHIYHCJAAIOTCH
no gopmynaam by=a,y, bp=cbp_i+ag, k=1, 2, ..., n—1, ur=cb,_ 1+
+a,. Ilpy sTom 3HaYeHHe HCXOZHOTO MHOrOYJAeHa NPH X=cC PaBHO
ocTaTKy 7. B mporpaMme Heo6XoJAHMO NpelyCMOTpPeTh BBOZ K03(hdHIH-
€HTOB HCXOLHOTO MHOrO4YJEeHa B BHJe MacCHBa H Tepejadyy STOro Mac-
cHBa B NMoanporpaMmy. PesyabraroM pa6oThl AOJXKeH GHITh MACCHB KO-
a(ppUUHEHTOB uacTHOrO M ocTarok. OGpaTHTe BHHMaHHe Ha TO, 4YTO
B MaccHBe KO3(h(HIHEHTOB AOJXKHH COREPXKAThCH H HYyJieBhle Ko3pdu-
I{HeHTHI.

15. Ecau gan mHOrownex n-fi ctenenu agx®4a;x"-14-. . .4-a,, To
KO3((QHLHUEHTE ero 7-% npon3BofHOl byx" ~r+4-byxn—~r-14-. . .+b,_,BH-
YHCAAIOTCA depe3 Ko3h(HIHEHTH HCXOXHOrO MHOro4YJeHa Mo (hopMyaam

r—1
bk:akII (n—k—1i), k=0, 1, ..., n—r.B nporpamme Heo6XOAHMO
i=0
OpefycMOTPeTh BBOA KO3(hGHIHEHTOB HCXONHOrO MHOrOdYJeHa B BHAe
MacCHBAa H Hepejayy 3TOro MacCHBa B NOAmMporpammy. PesyJbratom
paGoTH ROJNXeH OHThb MacCHB K03hOhHIHEATOB NPOH3BOAHOMN.

Bananune Il ypoBHs 3agasn BTOpPOro ypoBHA TpeGyior
HCIIOJIb3OBAHHA JBYX MNOANPOTrPaMM HJH MOANPOTrpaMME H (YHKIHH.
[IpR pemeHHH 3aKaud HEOGXOAHMO BLINOJHHTH Bce TpeGoBaHHsa | ypom~
Hd. Jlas cocTaBAeHHBIX MOANPOTPaMM HAapHCOBAaTh CXeMy HX B3aHMo-
CBSI3W M HX CBSI3H C OCHOBHOH NIpOrpaMMoH.

Bapuanme: Badau 11 yposua.

1. Onpexeant, BEepPOSATHOCTH TOro, 4TO CPeiH NATH jetedl oxHOf
ceMbH HeT HH OXHOM IeBOYKH; OXHA JeBOYKa; IBe AeBOYKH; TPH ACBOUKH;
geThlpe JEBOYKH; NATh JeBoYeK. BHACHHTE, BepPOATHOCTh CKOJBKHX
JeBOoueK 6yneT MaKCHMaJbHOH. BeposiTHOCTH pOXIeHHS MajlbyHKa H Je-
BOYKH NpPEANOJAraloTcs OJHHAKOBLIMH. BhiuHcieHHe COOTBeTCTBYMOLLEH
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BepPOSITHOCTH 0GOPMHTH B BHAe NOAMpPOrpaMMul. [ToMCK MaKcHMalbHOro
sJeMeHTa MaccuBa OQOPMHTb B BHAE TMOANPOrPaMMHI.

2. Onpenenutb BEPOATHOCTb TOI'O, YTO B CeMbe, HMewoinell 6 nerei,
He Gosbllle 4eTHIPeX XeBoueK. BeposSTHOCTH poXKAeHHS MaJbuHKa M Re-
BOYKH IPEANOJAaraloTcsd OfHHAaKOBHIMH. BhiuHc/ense BepOSATHOCTH TOrO,
YyTO H3 n jeTed m JeBouek (m<n), opOPMUTL B BH/E NMOAMDPOrPaMMEL.
CyMMHpOBaHHe 3JIEMEHTOB MacCHBA IaHHH [ odopMHTb B BHIe MOX-
NpOrpaMMal.

3. Pasgenuts TpeThi0 NPOH3BOAHYI0 MHorousexa x8-2x7-3x6—
—7x*—5x3—27 Ha AByuJIeH X—3 H BLIUHCJAHTBL 3HaUEHHE 3TOil NPOUsBOL-
Holt mpu x=3. Pa3fe/uTh BTOPYIO MPOH3BOAHYIO MHOrouJeHa x?—x8-
+2x5—2x*—13 Ha x4 ¥ BHUMCIHTH 3HaUEHHe 3TOf NPOM3BOAHON NpH
x=—4. HcnoarsoBath cxemy lopHepa. Bhuncienne koadduiuuentos
npou3BoxHOH odopMHTH B BHJe NOANporpammbl. BHuuC/IeHHe MHOro-
yneHa no cxeme ['opHepa opopMHTb B BHJAe MOANPOrPaMMEL.

4. B sagaue 12 yposns I onpegeants ¢ Tounoctsio %o 0,25 ¢, Koraa
H Ha KaKOHl MaKCHMaJbHOR BHCOTe OKaXeTcsi Msy B Teuenue 4 ¢. Brr
9HCc/IeHHe BHCOTH OGOPMHATH ¢ moMoubio GpynkuuH. [Touck MakcHMamb-
HOTO S/IEMEHTa MacCHBa ODODMHTb B BHIe NOAIPOrpaMMH.

5. B sapaue 12 ypoBus I onpesenuts ¢ Tounoctsio 1o 0,25 c, Korza,
Ha KaKoft BHCOTe H KaKofi 6ylleT MaKCAMaJbHasi CKOPOCTb Mfua B Teue-
Hue 4 c. Buuncaenne BHCOTH 0popMHTH ¢ moMombio ¢hyHKIHH. [Tonck
MaKCHMaJbHOI'O 110 MOAYJIO 3JeMeHTa MacCHBa OhOPMHTb B BHAe MOA-
nporpamMmsl.

6. Kpyr sajaH KOOpAMHATaMH UeHTPAa Q H KOOpPAHHATAMH OLHOH H3
TOUeK OKpYKHOCTH (Touka Z). BHyTpu Kpyra coflep KHTCs TPeyroNbHHK,
sajlaHHH KoopiuHaTaMu cBoux Bepiinn A, B, C. IIpou3sonabno BHOH-
paetcs TouKa BHYTpH Kpyra. HailiTH BepossTHOCTb TOrO, 4TO 3Ta TOYKa
nonafet B TpeyroabHuk. [Ipeanosaraercs, 4TO BepOATHOCTb NONAajaHUA
TOUKH B 4acTh Kpyra [PONOPIHOHAJNbHA NJOWAAK 3TO/ YacTH H He 3a-
BHCHT OT PacnoJIOXKEHHs BHYTPH Kpyra. 3anauy pewmnts s Q (4, 5),
Z(7,5), A2, 4, B(5,5),C(3,6)uQ(5, 4), 2(5 7), A3, 3), B(7, 5),
C (5, 6). Brunc/ieHye mIomand Kpyra H IJIomajiyu TpeyrojabHuKa odop-
MHTb B BHI€ TNOINpPOrpaMM.

7. Belyncanth NPHOGAHXKEHHO momWaib GHIypH, OrpaHHUEHHOH
ocbio x, npamumu x=1 U x=3 u Kpusoii y=y (v)=1/x45, pas6usas
HHTepBaJ H3MeHeHHs x Ha 10 yacTeft H cyMMHupYys NJIOIANH TeCATH mp -
MOYTOJBbHUKOB ¢ ocHoBaHHeM 0,2 W BHICOTOH, paBHOH 3HaueHHIO QYHK-
OMH B CepeldHe KaXIOro HHTepBasa. Bouncaenue y(x) odopmuts ¢
nomoublo GyHKIHA. BruHcaeHne niaomans ohopMHTb B BHJAE NOZNpO-
rpaMMBl.

8. B sajpaue 4 yposHs I onpexeautb ¢ TouHocThio 10 0,25 uaca,
KOTZa H KaKHM OKaxeTcs MaKCHMaJbHOe PAacCTOsiHWe MeX1y CIHOpTCMe-
HaMH B TedeHHe 5 yacoB. BHuHC/IeHHe PacCTOSTHHA OPOPMHUTD C TTIOMOILBIO
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¢oyHKIHH. TToHCK MaKCHMaJibHOTO O MOJAYJIO 3JeMEHTa MaccHBa odop-
MHTb B BHAe IOANPOTPaMMEL.

9. B 3apaue 6 ypoHs I HaliTH BepoOATHOCTH TOro, YTO NApPTHS
6yner 3a6paKoBaHa (eCJqH cPefH KOHTPOJDbHBIX H3NeJHHl OKaxercs Go-
Jee 8 fedeKTHHX, O6paKkyercs Bca nmaptus). Pewnts sajauy ans k=10,
[=5, r=4, s=3. BLuuC/IeHHe BePOATHOCTH MOABJEHHS CPefH BHIOPaH-
HHX H3JeJHH POBHO i NepeKTHHIX OQOPMUTH B BHAe IOANPOTPaMMH.
CyMMHpOBaHHe 9JIeMEHTOB MacCHBa OQOPMHTb B BHAE IMOXIPOrPaMMH.

10. Buouncauts npuOAHKEHHO MJIOmMaib (GHryph, OrpaHHYeHHOM
oChIO X, NPAMHIMH x=1 1 x=3 1 kpuBoHl y=y (x)=x%/(14x?), pasbupas
HHTepBaJ H3MeHeHHs x Ha 10 vacTelt ¥ CyMMHPYS TJIOMAAN RECATH NPs-
MOYTOJIbHHKOB ¢ ocHOoBaHHeM 0,2 H BbICOTOH, paBHOMN 3HaueHHIO GYHKIHH
Ha JieBOH rpaHHlie ero OocHOBaHHs. BuiuHcieHnHe y(x) odOpMUTD G NoO-
MOImbIO (GYHKUMH. Boluncienue muomazn obOpMHTb B BHAe MHOANPO-
rpaMMmsl.

11. Kpyr 3ajaH KoOpAHMHAaTaMH IleHTPa Q M KOOpAMHATaMM OJHOR
H3 TOYeK OKPYKHOCTH (Touka Z). BHYTpH Kpyra cofiepXKHuTcsi KBajapar,
3afaHHHfl KoopAHHaTaMH Tpex BepunH A, B, C. [IpoK3BonbHO BH6paHa
TOYKa BHYTPH Kpyra. HaliTH BepOATHOCTb TOTO, YTO STa TOYKa Momajer
B kBajgpar. [Ipennosaraercsi, 4TO BepOATHOCTb MONajaHHs TOYKH B
4acTb Kpyra npolOpPIMOHAJIbHA NJOMAJAH 3TOH YacTH M He 3aBUCHT OT
pacrmosoxeHHss BHYTPH Kpyra. 3ajauy pemuts gas Q(4, 5), Z(7, 5),
A2, 4, B(4, 6), C(2, 6) u Q(5, 4, Z(5, 7), A(5, 3), B(3,5; 4,5),
C (5, 6). Briuncaenne niomanx Kpyra obopMHTL B BHAE IOATPOTPAMMEL
Briuncjenne nJomagH KsajpaTa OGOPDMHTH B BHAE MHOANPOrPAMMEL

12. B 3anaue 8 ypoBHs I ompellesuTh ¢ TOUHOCTBIO XO 5 ¢, KOTAa
M Ha KaKoii MaKCHMaJlbHO BHCOTe OKaXKeTcsl CHapsj B TeueHue | MHH.
3agauy pemuts npu a=mn/4 U U;=30 kM/MHH. BLuMCJeHHe BHICOTH
0hopMHTb ¢ MOMOULbI0 PyHKUHH. [TOHCK MaKCHMaJbHOTO 3J€MEeHTa Mac-
cuBa OPOPMHTb B BHJAe HOANPOrpaMMH.

13. Crpeslok MPOH3BOAHT IO MHHIENH 5 BricTpesaoB. BeposaTHocTh
fnonajasus B MHIIEHb NPH Kaxjom Bhcrtpese 0,6. Briuncanre Beposr-
HOCTM TOTO, YTO CTPEJIOK He MOMajeT B MHIIEHb HYU pa3y; nonager 1 pas;
2 pasa; 3 pasa; 4 pasa; 5 pas. BLIACHHTb, BEpPOATHOCTb CKOJNBKHX NO-
najgaHufi GyleT MakKCHMaJabHOR. BrUHCJIeHHe BepOATHOCTH M MOHCK
MaKCHMaJIbHOTO SJIEMEHTa MacCHBa O(ODMHTb B BHAe MOANpPOrpaMM.

14. B sapave 13 BHUHCAHTL BEPOATHOCTb TOrO, 4TO CTPEJIOK MNO-
najeT B MHIleHb He Gosee 3 pas. BriuncienHe BepOATHOCTH m Nonaja-
HHH IIPH n BEHCTPeNax oQopMHTL B BH/e noanporpamMmbl. CyMMHP OBaHHe
SJIEMEHTOB MaccHBa ODOPMHTbL B “BHAie NMOANPOrPaMMHL.

15. TpeyrosbHHK 3aRaH KOOpAMHATaMH CBOMX BepmHd A, B u C.
C TounocThio 10~* mpoBepHTh paBeHCTBO NJOWafell TPEYrOALHHKOB
ABP, ACP u BCP, rge P— TouKa NepeceueHHs MeAHaH TPeyrojb-
nuka ABC. [IIpoBepKy ocymecTsuTb i TpeyroabHuka A (1,1),
B(4,2), C(2,3) u tpeyronpnuka A(3,2), B(4,1), C(5,3). Buuncaenne
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KOOPAHHAT TOUKH IepeceyeHHsT MeAHAH ODOPMHTb B BHIe MOANPOrpam-
Mbul. Brluncienne mNJOmAafH TpPeyroJbHHUKa OGOPMHTH B BHAE MOANPO-
rPaMMH.

YkxasaHH® K pemeHHI0O 3ajgay II yposHS

1. BeposiTHOCTb pOXKZeHHA AeBOYKH p=0,5, MaJbuHKa — g=1—p.
BeposiTHOCTb TOI'0,4YTO B CeMbe, HMelomell n gereft, 6yJeT m AeBOuUeK,
paBaa  Cp'p™g"—m. Heo6X0OJMMO COCTABHThL HOANPOTPaMMY BHUHCJE-
HHSA npuBeleHHOH dopmysn. [ajee, HalileHHBe C HOMOMMbIO NMOANPO-
rpaMMH BepOATHOCTH HEOOXOAHMO OMECTHTh B MacCHB H COCTaBHTb MOJ-
ApOrpaMMy NMOHCKAa MAaKCHMaJIbHOTO SJeMeHTa MacCHBa. AJITOPHTM HOH-
CKa MAaKCHMAaJbHOIO aJieMeHTa MacCHBa CM. B paﬁo‘re 4, HO, B OTJIHYHE OT
aJaropHTMa paGoTH 4, 31ech HeO6XOAHMO HANTH BCe MaKCHMaJibHHe 3Je-

MEHTH MAcCHBA (CAH HX HeckKoAbKo). [Tpu Brumcienmn C cM. yKasa-
une k 3ajave 2 yposua 1.B mporpamMme mpeaycMoTpeTh meuaTbh HeoGXo-
auMOii TeKcToBOH HHGbOpMAIHH.

2. CM. yKasasHs K 3ajfiaue |. AArOPATM CYMMHPOBaHHSA 3JEMEHTOB
MaccHBa cM. B paGorte 4. B nannoft 3afaue Ayns TOrO, 4TOGH ONpENE/NHTD
BePOATHOCTb POXKAEHHA He Gojee k HeBOYeK, HEOGXOAHMO BHIYHCIHTD
BePOSITHOCTH TOTO, YTO B CeMbe He GYIeT HH OXHO¥H AeBOUKH, GygeT 1 je-
BOYKA, 2 eBOYKH M T. A. IO k AeBOYEK BKAIOUHTENLHO, H 3aTeM OPOCYM-
MHPOBaTh BHIYHCJIEHHHIe BeposTHocTH. B nporpamme mpexycmorpeTs
neyaTb HeoG6xoxHmolt TekcroBoli HHbOpMADHH.

3. Cm. ykasamma Kk 3agadaM 14 u 15 yposmnm I.

4. ObopMHB BHYHCJAeHHe BHCOTH ¥ (f) ¢ Hcnonb3oBaHHEM QYHKIHH
(cM. yka3aHHsa K 3ajgade 12 ypoBHs I), monyuaeM maccHB SHaueHHH
y(f) na orpeske [0; 4] c marom 0,25..3aTeM B NOJYYEHHOM MAaCCHBe
HIeM MaKCHMaJbHHA sJeMeHT, 3TO ¥ 6yAeT MAKCHMaJbHas Brcora. [as
ofnpefeNeHHsT HYMKHOTO MOMEHTa BPeMeHH HeoGXOZHMO H3 MOANpPOrpam-
MH TOHCKa MaKCHMAJbHOTO 3JIeMeRTa MOJNYYHTH elle H HoMep | HafifeH-
HOrO 3JIeMeHTa, TOorja HCKOMH# MOMeHT Bpemenu paBen 0,25.f. Aaro-
PUTM NMOHCKAa MAKCHMAJbHOTO 3JIeMEHTa MAaCCHBA NMpHBeAeH B paGoTe 4.
B nporpamMMe TIpefycMOTpeTh IeuaTb Heo6xopHMoft TexcroBoft HHpOp-
MamyH.

5. CkopocTb Msiia paBHa Up—g!¢ (CM. YKa3aHHS Kk 3afave 12 ypos-
ua [). B nporpamMme Heo6X0AAMO HOCTPOATH MACCHB 3HAYeHHHA CKOPOCTH
(co snaxoM) Ha orpeske [0; 4] c marom 0,25. 3aTem B HoMyYeHHOM Mac-
cHBe HAaHTH MaKCHMaJbHBIA 110 ‘MOAYJIO SJIeMEHT M ero Homep i (310
AOMXKHA JesaaTh Tnopnporpamma). Jlajee, HCKOMHIH MOMEHT BpeMeHH
1* onpenensiercs Kak $*=0,25.{, a HCKOMasi BHICOTa ONMpejeNsieTCH Kak
y.(1*). B nporpamme mpeaycmoTpeTh meyaTb Heob6xoaumoft TeKcTomo#t
nHhOpMaIHH.

6. Ons onpefefeHHS NAOMIAaXH KPYra HEOGXOAHMO BHUYHCIHTb €rO
paxHycC, 8TO PacCTOsiHHe MeXAy TouKaMH Q H Z, T. e. BHUHCIHTb pac-
CTOSTHHE MeXAY ABYMS TOUKaMH (CM. yKa3aHHs K 3afaue 10 yposus I).
BLIYHCAHTD NJOmAaAb TPeyrodbHHKA (CM. yKa3aHusd K sajaue 11 ypos-
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us I). Jlanee, ncKOMasi BepOSITHOCTh PaBHA OTHOUIEHHIO IVIOWIAM Tpe-~
yrolbHHKa K IJoOmafxH Kpyra.

7. ToxmporpaMMy BHIYHCJEHHS TNJOmAAH GUIYPH Heo6XOAHMO
COCTaBHTb B ofuleM BHJe, T. €. AJad J1060r0 HHTepBaja H3MeHEeHHs X
H JII060r0 KosuyecTBa uacTeit pasbuenus. IlognporpamMma JosxHA 3a-
BHCETb TOJLKO OT HHTepBaJla H3MEHEHHs X H KOJHYeCTBa yacTell pasbue-
HHS ¥ He 3aBHCETb OT BHJAa KOHKDETHON OYHKIHH.

8. Paccrosinne MexXJy CNOPTCMEHAMH PaBHO PA3HOCTH MpOAZEHHE: X
HMH nyTelf, T. e. paBHo y(/)=1¢—0,3¢? (cM. yxkasaHHs K 3ajaue 4 ypos-
ua I). O6wactnre cMbica 3HaKa paccrosnug. Jlanee, 3ajaua pemaercsa
aHaJorMyHo 3ajaue 5 (CM. yKasaHHA).

9. Hckomas BeposiTHOCTE P paBHa

r

S
P= 2 pi=1_i=20pi1

i=s+1

Ci-Choh
rjae pi=—T--—Bep0ﬁTHOCTb NOABJICHHUA CpeaH nmdpannux Hn3ue-

JHR pPOBHO i AedeKTHHIX (CM. yKa3aHHe K 3afaye 6 ypoBus I). Brraucne-
HMe p; U CyMMHpOBaHue p; OT i=s+1 mo i=r au6o or i=0 jo i=s
ohOpMHTL B BHAe MOANPOFPAMM.

10. CM. yKasawmss K 3agaie 7.

11. Hckomas BepOATHOCTb PaBHA OTHOIIEHHIO IVIOMAAH KBagpaTa
K nyomagy kpyra. Ilnomans kBajpaTa paBHa yABOEHHON nuoumwaiay Tpe-
yrolbHHKA, NOCTPOEHHOTO IO TPeM 3aXaHHHIM BepurHHaM. [danee cm.
yKa3aHHs K 3ajauve 6.

12. BhicoTa ecThb KOOpIHHaTa y H omNpefelseTcss N0 ¢dopmyae
y (f)=u,t sin a—gt?*/2. anee cMm. yRazamus K 3ajaue 4.

13. BeposTHOCTb TNONAajaHHsl B MHIIEHb NIPH OXHOM BEICTPeJe Pap-
Ha 0,6, Torza BeposiTHocTh nmpomaxa ¢=0,4. BeposaTnoers Toro, uro

CTPeJIOK NPH 7 BHICTPEJIax NONajeT m Pa3 B MHILeHb, paBHa Cj p7gn—m.
Hanee cM. yka3aHHe K 3ajaue 1.

14. CM. ykasanua K 3afave 13 u 3ajaue 2.

15. Ecan TpeyronbHHK 3aJlaH KOOPJAWHATAMH CBOHX BepIUHH
My(x1, 1), Ma(xs, y3) B Ma(xs, Y3), TO KOOPHHATEL TOUKH NepeceyeHHs
MeJiHaH TpeyronbHHUKa (Touka M (xp1, yu)) onpepensoTcs o GopMynam

__X1+Xa+x3

M="—3

_Yi+Y:+ys

="

CM. Takke ykasaHus K 3ajaue 11 yposus I.

3apanue III yposusa 3agaun III ypoBus TpeGyioT uc-
NoNb30BaHHA TPpex uau CGojee noanporpamM H(uau) ¢ymkuuii. IOas
sazau [II ypoBHs B3aHMOCBA3H NOANPOrpaMM H HX CBA3H C OCHOBHOI
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nporpammMoit npHo6peraloT 6oJee CHOXHEIA XxapakTep H Tpe6yIOT AJd
HX KODPEeKTHON peasiH3allHH 3JIEMEHTOB TBOPYeCKOro moaxoga. Ilpu
pelleHHH 3ajaiy Heo6XOAMMO BLIMOJHHTbL Bce TPeGoBaHHA 3ajgauus 11
ypoBHA. [Js coCTaBJeHHBIX MOANPOrpaMM HAMHCAaTb HHCTPYKUHH MO
HX Hcmoab3oBaHHIO. Bo Bcex mporpammax III ypoBHA mpelycmoTperh
neyatb HeoO6XOAMMOH TeKCTOBOH HHbOpMaLHH.

Bapuanmer 8aday 111 yposus.

1. I1aTb CHOPTCMEHOB CTapTYIOT OJHOBPEMEHHO W3 OLHOH TOYKH C
HayaJbHLIMH CKOpocTsiMH 10 KM/uac, 9,5 kM/uac, 9,25 km/uac, 9 km/yac,
8,5 kM/uac ¥ paBHOMepHO (MMHeAHO) 3a KaxAnH clelyOUuil yac yBe-
AHYHBAIOT CBOIO cKopocThb Ha | kM, 1,2 kM, 1,4 kM, 1,6 KM 1 1,8 KM co-
OTBETCTBEHHO. BHIACHHTB, KaKHe CIOPTCMeHH! G6yJyT APYT OT APYyra Ha
MaKCHMaJbHOM M KaKHe Ha MHHHMAaJbHOM PaCCTOSHHH Yepe3 2,25 yaca;
wepe3 4 4yaca. BuiuHc/IeHHe MaTPHIIBI PACCTOSHHH MeXAY CIOPTCMeHAMH
odopMHTb B BHAe nopmporpamMmbl. [ToHCK MaKCHMAJbHOT'O PacCTOSHHS
opopMHTb B BHAEe NoAmporpaMmbl. [TOHCK MHHHMaJIbHOTO PacCCTOSHHS
opOpMHTL B BHAe INOANPOrPaMMBEL.

2. B 3ajave | BHISICHHTDb, Y KAKHX CIOPTCMEHOB GyeT MaKCHMAJb-
Hag H y KakuX 6yJeT MHHHMaJbHas pPasHOCTb CKopocTe# yepe3 2 yaca,
uepe3 4 vyaca. BhuucieHHe MaTpHUB PasHOCTH cKopocTell OGOPMHTbL
B BHJe moanporpaMMH. [IoHCK MaKcHMaJbHOH pPa3HOCTH cKopocTei
opopMuTb B BHAe mognporpammbl. [ToHCK MHHHMaJbHOH Pa3HOCTH CKO-
pocTe#t opopMHTb B BHAE NOANPOrPAMMH.

3. Pewntb 3ajauy 6 ypoBHs II, ocymecTsisis mpoBepKy. Ha MPH-
HafJeXXHOCTb TPeyrojbHHKa Kpyry. 3apauy pewnts aiaa Q(4,5),
2(1,8), A(2,4), B(6,5), C(3,6) u Q(54), Z(57), A(3,3), B(2,1),
C(1,2). B cayuae, ecaH TpPeyroJbHHK He NPHHAJJEXKHT HOJHOCTHIO
Kpyry, BblZaBaTb Ha NevaTh COOTBETCTByulee coobuieHHe. IIpoBepky
Ha MPHHALJEXHOCTb TPEYroJbHHKAa KpPYry OQOPMHTL B BHIE MHOA-
gporpaMmsl. BuiuncaenHe miomazH Kpyra obOPMHTb B BHJe MOANPO-
rpaMMHEL. BhIuHC/IeHHe nJomagH TPeyroJbHHKa OGOPMHTH B BHAe NMOX-
npOrpaMMEL. ’

4, Pewnutsb 3agauy 11 yposusa II, ocymecTBissi mpoBepKy Ha mpH-
HajJIeXxXHOCTb KBajpaTa Kpyry. 3agauy pewuts gas Q(4,5), Z(7,5),
A(2,4), B(4,6), C(2,6) n Q(5,4), Z(5,7), A(5,5; 5), B(7,5; 3), C(6,5;
6). BoiuuciaeHHe KOOpAHMHAT 4eTBepPTOll BepLIHHH KBajpaTa O(hOPMHTDH
B Buie noanporpammbl. IIpoBepKy Ha mNpPHHaIJEXHOCTh KBajgpara
Kpyry opopMHTb B BHAe MOAMPoOrpaMMel. BreruHciienHe maomaiH Kpyra
opOPMUTb B BHAE NOANPOrpaMMH. BriuncieHHe nuomanH TpeyroabHHKa
opOpMHTD B BHAE MOANPOrpaMMsl.

5. Ha mnuaockocT 3ajaHBl KOOpAMHATH HATH Touek A, B, C, D
R E. BoiAicHHTb, KaKHe TOUKH HAXOAATCA HA MAKCHMAJbHOM H MHHH-
MaJIbHOM DAacCCTOSIHHAIX APYT OT Apyra, H BHYHCJIHTL CyMMY BCeX pac-
CTOSHHH MeXZAy ToukaMH. 3ajauy pewntsh gas A (1,1), B(2,3), C(4,3),
D(5,6), E(6,4) u A(1,2), B(2,4), C(3,3), D (5,1), E (5,5). Buuucnenue

188



MaTPHIBl PACCTOSIHH MeXAY TOUKaMH OOPMHTL B BHJE MOANPOrPAMMH.
ITonck MaxkCHMaJbHOTO paccTOSIHMS OQOPMHTb B BHJAE NOANPO-
rpaMMbl. TTOHCK MHHHMaJbLHOTO pacCTOSIHHSI O0(GOPMHTH B BHJIE IOAMPO-
rpammbl. CyMMHpOBaHHe PaccTOSHHH OGOPMHTL B BHJE MOXMPOrPaMMBL.

6. Ilate opyxufi RaloT 3asan H3 oAHOH ToukH. CTBOJL OpPYAH# pac-
MOJIOKEHE MOoA yraamu oy (i=1, 2, 3, 4, 5) kK ropusoury. CHapsaH BH-
JIETAIOT M3 CTBOJIOB OPYAHH C HauaJbHBHIMH CKOPOCTSIMH v (i=1, 2, 3,
4, 5). BoisicHHTb, XaKHe CHapsilibi NPH NaJeHHH Ha 3eMJI0 GYIYT Ha
MAKCHMaJbHOM H KaKHe Ha MHHHMaJIbHOM PacCTOSTHHH XPYT OT Apyra. 3a-
nauy pemmTh ONpH oy =u/6, ay=n/5, ag=n/7, o,=n/8, a;=2mn/15,
vs=30 xm/MuH, V=32 km/mun, vh=29 kM/mMuH, vg=31 Km/mun, vi=
=28 km/MuH 1 1pH Ay =n/4, ay;=35/10, ag=n/5, a;=T7n/20, az=231/20,
vh=35 km/Mun, vi=233 Km/mMuH, vi=34 KM/MHH, U3=36 KM/MuH, Ui=
=37 km/MuH. BoiuHcieHHe MaTpPHUb PacCTOSHHA MeXJy CHapsAaMH
0(OpMHTb B BHJe NMOAMporpaMMul. IToHCK MaKCHMaJbHOT'O PacCTOSSHHSA
opopMHTb B BHZe TMoxnporpammbl. [TOHCK MHHHMAJIBHOTO PACCTOSIHHS
opopMHTb B BHJEe NOANPOrpPaMMBI.

7. BunyKaHi 4eTHIPeXyroJbHHK 3aJaH KOOPAHHATAMH CBOMX Bep-
mun A, B, C u D B nopsigke ux o6xona. CepenHbl COCEIHHX CTOPOH
YeTHPEXYroJbHHKA COeAHHSAIOTCS OTpe3KaMu. [IpoBepHTb, SIBJIsETCS JIH
NOJAYYeHHHIA YeTHPEeXYTOJbHHK MapajielorpaMMOM C MJouaxbio,
paBHOH NOJIOBHHE HCXORHOTO 4YeThpexyrosabHHKa. [IpoBepKy ocymect-
BHTB ¢ TouHOCTbIO 10~* g1 weTnipexyroasuuka A (1,1), B (2,3), C (5,4),
D (6,2) u uernipexyroasHuka A (1, 2), B (3, 4), C (5, 3), D (4, 1). Bruuc-
JIeHHe KOOPAHHAT CepeJHH CTOPOH YeThIPeXYroNbHHKa 0OPMHTb B BHAE
nognporpaMmu. IIpoBepKy TOro, sIB/IsieTCS JH YeTHIPeXYTOJNbHHK Ia-
paaJjesorpaMMoM, OGQOPMHTb B BHJAe NOANPOrpaMMHl. BHuUHCIeHHe
NJIOMaZH YeTHPeXYTroNbHHKAa OQOPMHTb B BHJIE MOAMPOTPaMMBIL.

B samauax 8—13 ans BobluMcJAeHHs 3HaYeHHH MHOTOYJIEHOB HC-
nosb3oBaTh cxeMy I'opHepa, KoTopyi0 0QOPMHTb B BHJE NOANPOTPAMMH.

8. Ipxu x, uamensomemcs or 0 xo 3 ¢ warom 0,5, HaliTn MakcUManb-
HOe SHaueHHe TpeTbell Npou3BoAHON MHOroudeHa x’-+6x8—b5x5-4-x2—
—x-7 ¥ MUHHMaJIbHOE 3HauYeHHe 4eTBePTOH MPOH3BOAHOMN TOrO XKe MHO-
rousiena. Briuncienne xo3dHiHeHTOB NMPOH3BORHON OPOPMHTL B BHAE
noanporpaMmu. ITOHCK MaKCHMaJIbLHOrO 3JeMeHTa MaccHBa O(OpMHTH
B BHJe NMOATPOrpaMmbl. [IoHCK MHHHMAaJbHOTO 3JeMeHTa ODOPMHTH B
BHJle TOANPOTpaMMHI.

9. Ilpu x, uaMensitomemest or —2 10 3 ¢ warom 0,5, HafiTn makcH-
MaJbHOE 3HaueHHe CYMMH MHoroujeHa x3—7x7-4-5x2—3x4+27 u ero
Tperbeli Npon3BoAHONA. Briuncienne Ko3pduuHeHTOB r-i npouspoiHoR
MHOTOYJIeHa CTeleHH n OGOPMHTb B BHJe NMOANPOrpaMMu. Briunciexue
KO3()(PHIHEHTOB CYMMH IBYX MHOrOYJIEHOB OQOPMHTbL B BHJE NOANPO-
rpaMmu. [ToHCK MakCHMaJbHOTO 3/MeMeHTa MaccHBa OPOPMHTb B BHJe
HOANPOTPaMMH.
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10. IlpH x, usmeHsomeMcss oT —3 Ao 2 ¢ maroM 0,5, BHYHCIHUTD
SHAYeHHS CyMMH MHoroujena x®—5x5-+-4x*—x2--1 u ero Bropoit npous-
BofHoll. 3aTeM NPOCYMMHPOBATh MOJNydYeHHHE 3HaueHHs. Briuuciaenue
KO3(pHIHEHTOB r-ii NPOH3BOXHOH MHOrOY/eHa CTeNeHH n OPOPMHTH B
BHAe MOANPOrpaMMul. Briuncienne ko3pdHIHEATOB CYMMBl IBYX MHOTO-
yjJeHoB OpOPMHTb B BHAe INoamporpammul. CyMMHDPOBaHHE 3JIeMEHTOB
MaccHBa OOPMHTb B BHAE HOANDPOTPAMMH.

11. Tpu x, u3MensiomeMcsi oT —2 go 2 ¢ warom 0,5, BHYHCAHTDL
SHAYEHHS YeTBEPTOH NPOU3BOAHOH MHorownena x*—7x74-6x8—x24-25
H NPOCYMMHDPOBATH NMOJYUEHHHe 3HaYeHHs. BHuHcJeHHe Ko3ddHiHeH-
TOB 7-ii MPOH3BOZHON MHOrouJieHa CTeNeHH 7 OPOPMHTbL B BHAe MOA-
nporpamMMu. CyMMHpPOBaHHe SJIEMEHTOB MACCHBAa OGOPMHTb B BHJIe
NOANDPOrpaMMHL.

12. Tlpu x, usmeHnsomemcs ot —3 g0 3 ¢ marom 0,5, Hafity Makcu-
MaJbHOe 3HaueHHe TpeTbell MPOH3BOAHOH OT CYMMHl MHOTOYJIEHOB X7~
+2x8—5x5—3x2+427 u ¥ —4x4+x3—2x+13. Buuuciaenue KoapdpuuueH-
TOB CYyMMBI JBYX MHOrOuYJeHOB OQODMHTb B BHAe NOANpOrpaMms. BH-
yHC/IeHHe KO3(p(hHIHeHTOB r-H NPOH3BOAHON MHOrouJieHa CTeNeHH n
0pOpMHTb B BHAe NOANporpaMMbl. [TOHCK MaKCHMaJbHOTO 3JEMEHTa
MaccuBa OGOPMHTH B BHAe NOAMPOTPaMMHL.

13. Tlpu x, usMensioumemcs or —2 g0 2 ¢ marom 0,5, HafATH cymmy
sHayeHHfl UeTBepTOH NMpPOHM3BOAHOA OT CYMMBl MHOTOWJIeHOB x8—5x®-
+x—27 u x7—3x%47x*—2x241. Boiuncaenue KO3(pQHIHEHTOB CyMMHl
IBYX MHOTOYJEHOB O(pOPMHTb B BHIAe NMOANPOrpaMMe. Brruucienne Ko-
a(hHUIIHEHTOB 7~ IPOH3BOAHON MHOrOdYJeHa CTeNeHH n OPOPMHTL B BHAE
noxnporpaMmMel. CyMMHpOBaHHe 3JeMeHTOB MacCHBa O(DODMHTb B Bule
NOANPOTPaMMBL.

B 3agauax 14—15 gas pemeHHs ypaBHeHHH HCIIOJNb30BAaTh METOA
MOJIOBHHHOTO JeJIeHHsl, KOTOphHl OopOpMHTb B BHAE MOANPOTPAMMSI.

14. BLIYHCAHTL NPHGIHKEHHO NJOWAaAb (HTYPH, OrPaHHYEHHOH

— 3/ -
4acThl0 KpHBOH y=y (x) =x-| Vx +|/x —2,5, nexamell B BepKHed
MOJNYNJAOCKOCTH, OCbi0 aGcuuce H npsamol x=2. [lng ompeieJieHHS Je-
BOro KOHIlA HHTepBajla H3MeHeHHSI X HalTH KODeHb ypaBHeHH:

x-l-V';-l- f/x —2,5=0 na orpeske [0,5; 1] ¢ Tounocreio 10-4. Hdan
BHUHCJICHHS NJIOMANH HHTEpBAJ H3MEHEHHs X pa3feiuTh Ha 10 wacreil,
Ha NOJAYYeHHHX OTPe3KaX MOCTPOHTH NPAMOYTOJbHHKH C BHCOTOH, paB-
HOlt 3HaueHHIO y(x) B CepeAHHE KaXKAOTO OTPe3Ka, H MPOCYMMHDPOBATb
nJomafH OpAMOYTroJbHHKOB. BHuKc/IeH e ¥ (x) IPOH3BOAHTD C IOMOMIbIO
¢yuxnud. BuuMcienue miomags OQOPMHTL B BHJe NOAHPOrPaMMH.

15. BHUHCAHTD MPHOGAUKEHHO NJOmMAAb (GHIYPH, OrpaHHYeHHOR
4acTbi0o KPHBOH y=1y (x)=0,6.3¥—2,3 -x—3, nexaue# B uerBepTOHi Yer-
BePTH, M OCAIMHM KOODAMHAT. [las ompeliesieHHs MPaBOTO KOHIA HHTep-
BaJia H3MeHeHHs x HaHTH Kopedb ypaBueHHs 0,6 -3¥—2,3x—3=0Ha or-
peske [2; 3] ¢ TouHocTbio 10—4. [/ BHIYHC/JEHHS MJOLAAH HHTEPBAJ
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H3MeHeHHs X pasfenuTb Ha 10 wacrelf, Ha MOJyYeHHHIX OTpe3Kax MO-
CTPOHTb NPSMOYTOJbHHKH C BHICOTOMH, paBHOMH 3HaueHHIO |y (X)| B JeBOM
KOHIle KaXKJOT0 OTpe3Ka, H MPOCYMMHDOBATh MJIOMAAH OPAMOYTOJbHH-
koB. BoiuucjeHHe y(x) MPOH3BOJHTH C NOMOILbI0 QYHKUHH. Bhluucie-
HHe IJIOWAaZH OQOPMHTL B BHAe MNOAMNPOrPaMMH.

Yxasanwus K pemenuio 3agau III yposunas.

1. JIBuXeHHsT CHOPTCMEHOB ONMCHIBAIOTCS 3aBHCHMOCTSIMH §{=
=10¢4-0,5¢2, $3=9,5¢4-0,6£2, $3=9,25¢4-0,7£%, s5,=9{4-0,822 u s3=
=8,5¢4-0,92, rie s; — nyTb, NPOHAEHHELH {-M CIIOPTCMEHOM 32 Bpems £,
B nporpamme mpexycmotpers ABa mMacchBa V u W. B maccus V nmomec-
THTb KO3(GhHIHEHTH NpH ! (T. €. U; ecTh HavaJbHas CKOPOCTb i-TO
COOpTCMeHa), B MacCHB W IOMECTHTb KO3(dHIHEHTH npH #2 (T. e. w;
€CTb NOMIOBHHA YCKOPEHHS [-I'0 CHOPTCMeHa). Ternepb paccTosiHHe MEXAY
i-M U j-M CIIOPTCMeHaMH uepe3 BpeMsi ¢ 6yJeT paBHO s;i—s;=(v;}—v;)t+
+(w;—w;)f2. Ucnoab3ys a1y dopmyay, copMHpyeM MATPHILY paccTosi-
HHA R MeXly CHOpTCMEHaMu B MOMEHT #, T. e. R;; ecTp paccTosiHHe
MEeXXy i-M H j-M CHOpPTCMeHaMH. YKa3aHHYI0 MaTpPHIY HeoGXOAMMO
¢opMHpPOBATb C yUeTOM 3aBHCHMOCTH OT ! B MOANpOrpaMMe, jajee, AAs
sajlaHHBIX ! (2,25 waca u 4 yaca) HafiTH MAaKCHMAJbHBIH U MEHUMAJbHHI
0O MOAYJIO 3JeMeHTh MaTpHIu R (cM. paGory 4). YuecTb, 4TO B Mar-
puue R snementsl R;;/=0 u R;j=—Rj;. O6bscuute cMbica 3HaKa R;j.
Hnjekch HafijleHHBIX MaKCHMaJdbHOTO H MHHHMAaJbHOTO 3JIEMEHTOB H
eCTb HCKOMHIA OTBeT.

2. 3apaua pemaercss aHAJOTHYHO 3ajaye | ¢ yuyeToM TOro, 4To pas-
HOCTb CKOPOCTeHl i-r0 M j-rO CNOPTCMEHOB B MOMeHT ! paBHa U;—u;+
+2 (w;—w))t. )

3. TpeyrosbHUK NPUHAJIEKUT KPYTry, €CJAH BCe TPH BepPLIHHH
NpHHALJexXaT Kpyry. Touka NPHHAJJAEKHT KPYTy, €CAH DacCTOsiHHe
OT Hee JO LleHTPa Kpyra He Gojblue paguyca kpyra. CM. TaKxe ykasa-
HHA K 3ajpade 10 yposus I u x sapaue 6 ypoBusa II.

4. KoopauHaTh ueTBepTOH BepUIHHE KBajApaTa MOMHO BBLIYHCIHTH
caefylomuM o6pasom. M3 Tpex 3agaHHbIX BepuuH A (x4, ¥4), B (xB, Yg)
u C(xc, Yc) BHABJASIEM ABe, Jexallue HAa OXHOH JAHAroHaJH KBajpara,
T. €. NpHHAAJeXauie HauGosdblledl H3 CcTOpPOH TpeyroabHuka ABC.
[Myctb 310 OKasanuch BepmunL B u C. Jlanee onpenensieM KOOPAHHATH

(%o, Yo) CePENHHEl JHATOHAJH TIO GOPMYAAM Xo =x3—;xc L -; be.

H Y=

Tenepr onpenensieM KOOPAHHATH (Xp, yp) ueTBepTOH BepwHHH D mo
bopMmysaM xp=2xy—x4 U Yp=2y,—y . Hau cpasy umeem xp=xg+
+xc—x4 v Yyp=yp+yc—ya. Hanee, KBaApaT NPHHALNEXKHT KpPYTy,
ecJIH Bce €ro 4eThHipe BepLIHHH NpHHajJdeXaT Kpyry. [aJiee cMm. ykasa-
HUsL K 3ajave 3 M sajgave 11 yposus II.

5. dopmupyeM MmaTpumy R paccTosiHHH MexXAy TOuKaMH no ¢op-
MmyJie R,~,-=V(x,~—x;)2+(yj—yi)2, rage (x;, Y;) — KoopAuHaThel i-f
toukH. Jlnsi GopMHpOBaHHS MATPHUH R;; mpelycMOTPeTh B Mporpamme
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maccuBel X 1 Y (B maccuBe X comepxxaTcs a6euuccs Toyek, B Y — op-
AMHATHI). AJITOPHTMBI NOHCKA MHHHMAJbHOIO H MaKCHMAJbHOTO 3Je-
MEHTOB, CYMMHDOBaHHSl 3JIeMEHTOB MacCHBa INPHBeJeHH B paGore 4.
Yuectb, uTo B mMarpuue R anementsr R;;=0 u R;7=Rj;.
6. Touka majgeHHs i-To cHapsaja x; ompelensieTcs mo ¢opMyae
i)2 si :
,izw (cM. ykasauus Kk 3agaue 8 yposus I). Temepp dopmu-
pyem maTpuimy R paccrosnuit memay cHapsgam# mo dopmyie R;;/=
=|x;—x;|. AITOpUTM MOHCKAa MHHHMAJbHOTO (MaKCHMAJIbHOTO) SJeMeHTa
MaccHBa NpHBeJeH B paGore 4. YdecTh, 4TO B MaTpuue R sjaeMeHTH
Rii=0 u R;/=Rjy;.
7. Koopaunuate (¥,, Y,) cepefHHH OTPe3Ka, COCJHHSIOUIETO TOUKH

M(xp, ym) v N (xn, Yn), BHIUHCAAIOTCS TO (opmyaam x,=xM—';—xLV,

ye="M —!2_” . UToGH NpPOBEpPHTb, SABJSAETCSH JH YeTHPEXYToJbHHK Ma-

paziesor paMMoM, AOCTaTOYHO MPOBEPHUTh PABEHCTBO HPOTHBOMNOMOKHBIX
cropon. Ilmomwajab ueTHIpeXyroibHHKa paBHA CyMMe mJjomaned ABYX
TPeyroJbHHKOB, HA KOTOPHIe JHaroHa/b AeJIHT YeThpexyroiabHuk. [Tmo-
mafb TPEeyroJbHHKa BBLIUHCJAHTL B COOTBETCTBHHM C yKasaHHeM K 3aja-
ge 11 yposus I.

8. CM. yxasanua K salayam 14 u 15 yposus I u paGory 4.

9. Cm. ykasaHus Kk 3afauam 14 u 15 yposus [ u paGory 4. Ilpu
COCTABJIEHHH MOANPOTPAMMHE BLIYHCIEHHS KOIDOHUIHEHTOB CyMMBl ABYX
MHOTOYJIEHOB NpPelyCMOTPeTh BEHIfiBJEeHHe MHOrouwleHa 6ojbluell creme-
#4. OGpaTHTe BHEMaHHe Ha CYMMHPOBAHHeE IBYX MacCHBOB Pa3HOM JTHHH.

10. Cm. ykasanus k sajaue 9.

11. CM. ykasauusi K 3agayam 14 u 15 yposus I u paGory 4.

12, CMm. ykasanus Kk 3afaue 9.

13. Cm. yxasaHHfs Kk 3ajave 9.

14. Cm. mpuMep W yKa3zaHus K 3agave 7 yposHs II.

15. Cm. npuMep H yKa3anus K 3ajgaue 7 yposHs II. [Ipu suuncie-
HHH TJIOMAAH OOPAaTHT@ BHHMaHHe HA SHaK (YHKIHH.

Bonpocu jgas caMompoBepKH

1. B KaKHX cIyuasx 1esecoo6pa3HO HCIOJAb30BaTh MOANPOrPaMMEI?

2. Odopmiaenne moimporpammel. O6GpameHHe K MOANpOrpaMMe.
Omneparopst GOSUB u RETURN.

3. Kakum o6pasoM opraHu3oBaThb IpOrpaMMy, 4TOGH He AOmy-
CTHTb x;bmonnenne oneparopa RETURN G6e3 ofpamenus K nogmpo-
rpamme

4. Kak ocymectBasercss o6MeH HHQoOpManHeHd MeXAY OCHOBHOM
mporpammofl ¥ mogmporpaMMoii? BXoiHble M BLIXOXHBIE NepeMeHHHe.

5. Uro TakKoe BHYTpeHHHMe H INPOYHe NepeMeHHHE?

6. Onepatop ON GOSUB. Oco6eHHOCTH ero BHINIOJHEHHS.

7. B3auMmocBf3b OCHOBHOH mporpamMmsl H mnoimporpammul. Kak
OCYMmeCTBJSeTC B3aHMOJelCTBHe MeXJYy pa3JUYHBIMH MOANpPOrpaM-
MaMH B PaMKax OJHOH mporpammbl?
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8. .leab u cojepXaHHe HHCTPYKUHH K IOAIPOrpaMman.

9. B Kak#uXx cayyasX MOXKHO H LeJecoo6pa3sHO HCIOJb30BaTh
byHKIHIO? .

10. Ompenenenue ¢ynkuud B nporpamme. Omeparop DEF FN.
O6pamenHe K GYHKIHH.

MeTox TOJOBHHHOLO JeJeHHf. YCJOBHe MNpeKpaieHHs Npo-

ecca.

12. B uem cMmbics1 onepatopoB B cTpoke 1014 B mporpamme 4.34?

13. Kak opranu3oBaTb BHIG6OP HeOOXOZHMOro ypaBHeHHS B NpPO-
rpamme 4.35?

Pa6oma 6. UICNTOJIb3OBAHHUE BbIYHCJHTEJIbHbIX
METOA0B

Teopernueckoe BBegxedHune [Ipu paspaGorke anro-
PHTMOB PelleHHS KOHKPETHbIX HHXKEHEPHBIX 3ajay YacTo IPUXOLMTCSH
npuberaTb K MeTOJaM YHCJIEHHOro aHaausa. PaccmoTpuM HauGoJiee
NpoCThie YHCIEHHBI@ METOJLl PelIeHHS HeKOTOPHIX KJaccoB 3ajad, Ko-
TOpble HCNOMb3YIOTCA B AAHHOM paGore. Hasi paccMaTpHBAeMHX MeTo-
IOB NPHUBOAATCH PeasH3yIolHe HX NMOXNPOrpaMMb! ¢ HeOGXOZHMBIMH HH-
crpykuusamu, Hcnosp3oBaHHe HEKOTOPHIX MeTOXOB HJIIIOCTPHpPYeTcd
npuMepamu, TIpH 3TOM ¢ LeJbI0 NOCTHXKeHHA OOJbHIeH HATJSZHOCTH
NPHUMEHEeHHs CaMOro MeToZa B MporpaMMax He NpeAycMaTpHBaeTCs KOHT-
ponb BBoguMON uHbopMauHu. B paGore Takke He paccMaTpuBaIOTCH
B NOJHOM O0BbeMe cllelHa/bHEI@ BONPOCH YHCJIEHHOrO aHanu3a (ycTo#-
YHBOCTb, OGYCJOBJIEHHOCTb, CXOXHMOCTb H T. A.).

1. Humepnoauposanue pynxyuii.

Ha npakTHKe 4acTO NPHXOZHTCA HMETb JeJio ¢ GYHKIHAMH, 3a]aH-
HHIMH Ta6JHYHO, Korja AJSl 8HaueHHH aprymeHTra ¥j, Xg, ..., Xp H3-
BECTHbI 3HAYeHHs PYHKUHH Yi=f(%1), Ya=f(%a), . . ., Yu=F (xn). dna
TOro 4TOGH ONpenesNHTb 3HaueHHe GQYHKUHMH f B KaKo#-1HGO Touke X,
OTAMYHOR OT SaflaHHHIX Xy, X3, . . ., Xy, MOCTYNAIOT CJAeAYIOUHM 06pa-
3oM: cTposiT yHKUHIO F, KoTOpas B 3aJlaHHBIX TOYKAX Xy, Xz, + « « Xp
coBrajaeT C 3aflaHHbBIMH 3HAYEHHAMH Yy, Yo, + » +» Yn, T. €.

F@x)=y;, i=1,2, ..., n,

a MpH OCTaJbHBIX X MPHGMHKeHHO npeAcTaBageT GyHRuuio f. [Ipu atom
pyukuus F HasbiBaeTcs HHTeproJHpyiowel, a TOYKH X, X, . .., X,
11a3bIBAIOTCS  Y3JaMH HHTEPIOJALHH,

Yame Bcero GpyHkuHi F 3a7a10T B BHA@ MHOTOYJIEHA, HA3bIBAEMOI0
UHMEPNOAAYUOHHOIM MHO2041eHOM Jlaepanoca (oGo3HauaeTcsi L ,(x)).
HuTtepnonsiuHOHHBIH MHOrouseH JlarpaHika, MOCTPOeHHHH mo Tabauue

(%i» Y1), (X3, Y3)y « - -5 (Xn, Yn), HMeET BHL
n noox—x;
Lat=3 v Il 5= @
=N
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YacTo HHTepMONANHORHER MHOTOWICH CTPOHTCSA He MO BCEM 3aAaH-
HEIM Y3JIaM Xy, Xg, « « +» Xn, @ [0 HEKOTOPHM M (m<r) BLIGPAHHHM Y3-
JAM Xy, Xigp + - +s %i, B 9TOM ciyyae MHOTOWIeH CTPOHTCA no dop-
myae (1) npu n=m, [Ip4 310M, Kak NpaBu/o, B KayecTse y3/I0B HHTED-
nonsiuMy BHOUpaercsa m GAHXaHMHX K ¥ y3J0B, TAe ¥ — TOYKa, B KO-
TOpoll OTHICKHBaeTcsi NPHOAMKeHHOe SHaueHwe GyHKUHH f.

Janee paccMaTpHBaIOTCA CayyaH m=2 (MHHeAHOe HHTEPIONHPOBa-
uie) ¥ m=3 (KBaXpaTHUHO® HHTEPIONHDOBAHHE).

1.1. JTuneiinoe unmepnosuposanue. Iycts 3agana Tabauua (x4, ¥1),
(%4y Ya)s + + +» (Xn, Yn), B KOTOPOH BCE X; PASNHYHDL Torza npubanxen-
Hoe 3HaueHHe QYHKUHH f B Touke ¥ (y=f (x)) BHUHCAsETCA N0 popMyTe

X Xiy x—x,l X=X,

ygy"‘x"ls—x{,—l—yl’ xl'a y11+ (ylg ylx) x{ _xl (2)

TAe %;, H X7, — YSJIH, onpejeisieMtie JHG6O 0 WPaBHAY 1), au6o no
npasuay 2).

Mpasuno 1): x;, # x;, — Gamxafimue K x ysau H3 RHaGopa x;,
Xg, ooy Xpo

Ipasnio 2): 8) ecan x<min {xj, tg ..., ¥,} aad x>max {x,
Xs + 0 Xn}, TO %, H X;, — Gnmmafimme K X y3au H3 HaGopa x,
Xay o o oy X3 6) ecan min {xg, %3, . .., xp}<x<max {xy, x5, . . ., Xa},
T0 X;, — Ganxafmnf K x ysea TaKoff, 4TO X;, <X, a X;, — OAuxKafmmi
K x ysex Tako#l, uTo x;,>>X (¥, H x;, 6epyTcs 3 HaGopP2a xj, X3, . . +, X¥n)-

3ameuanue B cayuae, xorpa ysas xi, Xz, ..., X, pacmo-
JIOXKEHH DaBHOMEpHO (T. @, C NMOCTOAHHHLM Inarom), o6a NpPaBHAA AAOT
OJHHAKOBLHIH pe3yJbTar.

Jlanee NpHBOAMTCA NOARDOrpaMMa JIAHeAHOrO MHTEPIONHPOBAHHS
(mporpamma 4.36). IIpH sTOM O OGpameHHs K Nognporpamme TaGARua
(%i, ¥1), (X3, Yg)s - + » (¥n, Y¥n) RONKHA GHITH NepeCTPOeHa TaK, ITOGH
n=xi, Yi=Yi, Xa=Xip Ys=Yi, TAe X;, H X;, Onpeie/eHH AuGO no
npasuay 1), au6o no mnpasuay 2).

fIporpamma 4.36

1000 REM NOANUPOIPANHA - “ BMHERHAA WHTEPTORAUKA®

1001 REM

1002 REM BXOAHME NMEPEMEHHBES X0sX{1) yX(2)sY(1},Y(2)

1003 REM BHXOAHHE WEPEMEHHMES L.Y0

1004 REM BHYTPEHHUE NEPEMEHHME: HET

1005 REM

1006 REM NPOBEFKA TABJAMUM

1007 L=0

1008 IF X(1){)X(2) GO TO 1010

1009 L=1 \ YO=Y(1} \ 60 70 1012

1010 REM BMYUCHEHUE WHTEPTONARKOHHOrO IHAYEHUR

1011 YO=Y (1) +(Y{2)-Y (1)) % (X0-X(1}) /(X (2)~X (1))

1012 RETURN
MucTpykuus & noznporpamme ¢«lunefinas

HHTEDPHOJAILHAN
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Hasnawenue: BHYHCIEHHE HHTEPIONSANHOHHOTO 3HAYEHHS ¥ B TOY-
Ke X C HCNOAb30BAHHEM JIHHeNHOTO HHTEPIONHPOBAHHSA.

Hcnodvayemoii memod: cM. onucanue paGoOThHL

Ilepemennvie, ucnorvsyemvie nodnpozpammoii. Bxopuse: X0 —
8HaYeHHe X, IPH KOTOPOM BHIUHCJACTCS HHTEPNONSIHOHHOE 3HAYCHHE ¥}
X (1), X(2) — TaGaHuHHe 3HAYEHHH AapryMeHTa, HCIOJAb3yeMHe HPH
uutepnonauud; Y (1), Y (2) — Tabnuunbe 3HaueHHS QYHKIHH, HCHOMb-
SyeMHe DDH HHTEPHOJISIHH.

0, ecru x;, # x;,, Y0 —
1, ecmn x; =x;;
HHTEPNONIALHOHHOE SHAYCHHE B TOYKe X, BHIYHCJIEHHOE Mo dopmyae (2),
ecim L=0, u pasnoe y;, ecam L=1.

BHYTpeHHHe: HeT.

Hcnoavayemoie nodnpospammer u @ynxyuu: Her.

Tpebosanus K ewiswieaiowjeii npospamme: B OCHOBHON Nporpamme
(nnm pmoxnporpamme, ob6pamaiomeficd K AaHHOH MOATPOrpaMme) mepen
obpameHHeM K NOANpPorpaMMe HeoGXOLHMO:

— onHcaTh MaccHBH X u Y (06a LIHHH He MeHee 2);

— B X0 3aHecTH 3HaueHHe X, NPH KOTOPOM HEOGXOJHMO BHIYHC-
AHRTb HHTEPHOJSIHOHHOE SHAauYeHHe U;

— B X (1) # X (2) nonyuuts x;, H x;,, OnpejeseHHbe AK60 MO mpa-
Buay 1), an6o mo mpaBuay £);

— B Y (1) u Y(2) sanecTu sHaueHHs Y;, H Y;,, COOTBETCTBYIOL[HE
X;,, B X,

3amMeuanne 1. JiBa mnociaefHux TpeGOBaHHA KeJAaTeJbHO
YAOBJIETBODHTb, COCTABHB OTAEJLHYIO MOANPOrpPaMMYy AJis OMpejeseHHs
3naweHH# x; W X;; W COOTBETCTBYIOIHX UM Y;, H Y. Takas noamporpam-
Ma HPEJCTaBJsgeT CAMOCTOATENbHHA MHTepec.

3ameuaHnune 2. B cayvae, ecnw nocsne paGoTe IoAmporpam-
ma L=1, T. e. x;=x;,, MpoBepbTe NPABHJIbHOCTb 3aNOJHEHHS HCXOA-
HoOft TaG/IHIbI.

Boamoocnole usmenenus nodnpoepammsr: Npu NepeHyMepanHH CTPOK
NOAMNPOrpaMMbl HeOGXOJHMO COOTBETCTBEHHO H3MEHHTb HOMepa CTPOK
B omepaTopax nepexoia B ctpokax 1008 u 1009.

1.2. Ksadpamuunoe ummepnosuposanue. IlycTb 3ajana Tabauua
(%, Y1), (X2, Y3), « .., (*n, Yu), B KOTOpOH Bce x; pasauuHnl. Torga
EpHOGIHXKEeHHOe 3HaYeHHe GOYHKUHH [ B Touke x (y=f(x)) BbluHCAAETCH
no dopmyae

(x—x;) (x—x;,) Ty e—x;) (x—x;,)
V=i (xl‘x—xfz) (x»"l_xl's‘) y"(xiz—xl'l) (xl'z'—xl'a)
—_—X; —_X: X—X;
+yi, (‘x xf‘) (x' x.’? =Y+ Ui, —Yiy _'i‘l'
(ig=x7,) (Xiy=— Xi3) Xi—Xi,
o) ) ) o)
+(yil— 2 (xiy—xiy) (x,-,-—x,',) — Wi b1 (xix_xia) (i, —xiy) @
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rae x;, Xj, M X; — Y3Jbl, OnpejejseMble gu60 no npasuay 3), JHGO
no mnpasuay 4).

IpaBuano 3): x;,, Xj, U x;;, — GnuxKakmue K X y3an H3 HaGopa
Xy, Xoy ...y Xp.

IpaBuao 4): MyCTb Xpip, — HaMMeHbIuee H3 3HAUEHHA X3, Xo, . . .
.« e Xpy NYCTb Xmin, — CJefylolliee MO BeJHYHHE 338 Xmin, 3HAYEHHE

H3 Habopa Xj, X3, ..., Xp; NYCTb Xmay, — HauGONblIEE U3 3HAUEHHH
X1, Xg, ..., Xp; NOYCTb Xmax, — HPEABAYyllee MO BeNHYHHE Ieped
Xmax, 3HauUeHHe H3 Habopa ¥;, X3, ..., Xp; TOTAA
Xminy+ ¥min, Xmaxa—+ Xmax,-

a) ecan IS——7F—— WM X>——p——, 10 X, X,

H Xx;, — Onuxafimne K x y3Jnl H3 Ha6opa xi, Xg, . .., X}
Xmin, + ¥min, ¥maxa T ¥max,
6) ecnn ) x 5 » TO Xj, X, U X;,— GJIH-

X+ %ig Xiy+Xi,
2 * 7 -
TNopnporpaMma KBagpaTHUYHOrO HHTEPNOJHPOBAHHA COCTABJALTCH

aHaJNOrHYHO NpeAnAymed moxanporpamme. Heo6X0AHMO TOJIBKO BHECTH

ClefylOlHe H3MEHEeHHA:

— H3MeHHTb KOMMeHTapHH B cTpokax 1000 u 1002 ¢ yueTom H3Me-
HEHHs Ha3BaHHA MOANPOrpPaMMBI H C yYeTOM TOTO, YTO BXOJHBIMH Iepe-
MeHHHMH Tellepb Gyayr X0, X (1), X(2), X(3), Y(1), Y(2), Y(3);

— crpoku 1007, 1008, 1009, 1011 u 1012 3ameHHTb CTpPOKamH

XKaHmne K X y3Jb TaKHe, 4YTO BBLINIOJHEHO

1007 L=0 \ IF X(1)=X(2) GO TO 1009

1008 IF X(1)<)X(3) THEN IF X(2)<)X(3) 60 TO 1010

1009 L=1 \ YO=Y(1) \ GO TO 1014

1011 Y0==(Y(2) =Y (3)) #(X0~-X(2) ) #(X0=X (1)} / ({X(2) ~X(3) ) #{X (1) -X(3)}}
1012 YO=YO0+ <Y (L) -Y (2) ) #{X0-X (2) ) #{X0=X{1) } 7 C(X (1) =X (2) ) %¢X (1) ~X (3D ))
1013 YO=Y0+Y (1) +(Y{1)-Y(2) ) #(X0-X (1} ) Z{X{1) -X(2))

1014 RETURN -

CooTseTcTByOIHM 06pa3oM H3MEHHTCS HHCTPYKUHS K HOXNpPO-
rpamme.

2. Pewenue anzebpaudeckux u mpancyendenmnolx YpasHenuil.

Pemenne KOHKpeTHHIX 3ajiay JOBOJBHO 4acTO CBOAHTCS K HAaX0OX-
JEHHIO KOpHefl ypaBHeHHS BHJa

f(x)=0, 4)
rie Gynkuus f(x) onpeflenena U HempepLBHAa Ha HEKOTOPOM HHTEpBaJe.

Ecnn ¢ynkuns f(x) npeacraBisieT coGoii MHOrouJeH, TO ypaBHe-
HHE (4) HaspiBaeTcs ajareGpaHuYecKHM; eCJH Xe B GYHKUHIO f(x) BXoasar
TPaHCUeHJEeHTHble (TPHTOHOMeTpHUECKHe, JoOrapH¢MHuUecKHe, NOKasa-
TeJbHbE H T. I.) (GYHKUHH, TO ypaBHeHHe (4) Ha3HIBAETCH TpPaHCIEH-
IeHTHBIM.

Pemenne ypaBHenus (4) pasGuBaercss Ha [Ba 3Tamna:
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1) 6'meneuue KOpHell, T. e. OTHICKaHHe NOCTATOYHO MaJHX of6Jac-
Tefl, B KaxkJ0# H3 KOTOPHIX 3aKJIOUeH OLHH H TOJbKO OJHH KOP@Hb
ypaBHEHHS; '

2) BHIUMCJIEHHE BHIJEJNEHHOTIO KOPHA C 3aJaHHOM TOYHOCTBIO.

Ipo6siema otxenenus KopHe# npencrasJser coGolt 6osee CIOKHYIO
3ajayy, YeM BHIYHCJIEHHe yXe BHIEJEHHOIO KOPHf, H 3/eChb paccMar-
puBaThcs He 6yAeT. OTMETHM TOJIBKO, YTO NPH OTAJNEHHH KOpHEH 60Jb-
Wyl IOMOIb MOXET OKa3aThb NpHGJHKEHHOe INOCTpOeHHe rpaduka
GYHKOMH C CONMYTCTBYIOUIHM aHAJH30M Ha MOHOTOHHOCTb, CMeHY 3HaKa,
BHIYKJAOCTb QYHKUMH U T. I.

Jni BEIYHCJEHHS BBIIEJIEHHOTO (H30JHPOBAHHOIO) KOPHA CylIecT-
ByeT MHOXECTBO METOJOB, HaHOOJee YIOTPEGHMHIMH H3 KOTODBIX fB-
JSI0TCS Memod noao0BUHHO20 Oeaenus, memod umepayuil u memod Heoto-
mona.

MeTo] NMOJIOBHHHOTO Je/ieHHs MOAPOGHO paccMOTpeH B paGore 5.
PaccMoTrphM 31ech MeTol HTepauuit u Merox Heiotona. IIpn H3JI0XKeHHH
3THX MeTONOB 6yJeM CYHTaTh, UTO HAM H3BeCTeH OTPe3oK [a, b], BHyTpH
KOTOPOrO CyLIECTBYeT OAHMH, H TOJNbKO OIHH, H3 KopHe#t ypaBHe-
Husa  (4).

2.1. Memod umepayuii. YpaBHeHnue (4) npeicTaBMM B BHIe

r=0(x), - )

4TO BCerja MOXKHO CJe]aTb, H NPHTOM MHOrMMH cnocob6amu. Hampn-
Mep, MOXKHO YMHOXHTb JIeBYI0O H NIPaByio Y4acTH ypaBHeHHs (4) Ha mpo-
M3BOJIbHYI0 KOHCTAHTY A5~0 M 3aTeM NPHGaBHTb X K JIeBOA M NpaBoil
yacTsiM, T. €. MpPEACTaBHTb ypaBHeHue (4) B BuJe

r=x-+Af (%). ©

BuiGepem Tenmepb Ha oTpe3ke [a, 5] mpoH3BONBHYIO TOUKY X H
NOCNe0BATEAbHO GyIeM BBIYHCAATH

X1=0 (%),
x2=(p(xl)’ (7)
Xe=0(Xr-1) .

Ipomecc mOCAeLOBATEJbHONO BHYHCIeHHs 8HaueHud xp (k=I,
2, ...) no dopmyaam (7) Ha3HIBAETCH UMEPAYUOHHOIM npoyeccor (1po-
1LeCCOM MOCJIeNOBATENbHBIX NP HOMHXKEHHT).

Ecan Ha otpeske [a, b] BEIOMHeHO yc/OBHE

o' l<g<l, (©

TO HTepaUHOHHBIH mpouecc (T. €. NMOCAeAOBATEABHOCTb Xg, Xf, X3, « . »)
cXomuTcsd K KopHio ypapHenus (5). Tlpu aTom, ecnn HeoGXOAHMO BH-
YHCJHTb KOpeHb ypaBHeHHf (5) C TOYHOCTHIO €, TO mpouecc Hrepauuf
caefyeT NPOROJKATh JO TeX MOp, MOKa M ABYX NOC/AeLOBaTelbHHX
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npubnuxenudt x, H X,_i He 6yleT BHIIOJHEHO
—9, ©

1
| Xp—xp1|<E1=

npu 3TOM Bceria GyZleT BLIMOJHEHO
| 8 —x, |<e,

rie & — sajanHas IpejeibHas a6COMIOTHAsA NOrpelIHOCTb KOpHA x*.
Ecau ¢<0,5, To BMecro (9) MOXHO MOJIb30BAaThCS COOTHOMERHEM

[ *¥n—%n-1|<e1=e. (10

3ameuaHnue JIIpy HCIONb30BAaHHH MeTOJa HTepanHN Reo6-
XOJHMO CTPEMHTbCSI NMPeACTaBHTh ypaBHenHe (4) B Buzie (5) Tak, 9To6H
ycaoBue (8) BHINOJHSAIOCH C HaHMEHbIIHM 3HaueHHeM ¢. Yacro 3roro
MOXHO JOOHTbCS, HCIIOAB3YS npejcTaBieHte (6) ¢ yAauHO MOAOGPaHHHIM
K03(dUIHEHTOM A.

Jlasiee NpHBOZUTCA MOANPOrpaMMa, peasH3yloWlas MeTOH HTepalni
(nporpamma 4.37).

Nporpamma 4.37

1000 KEM NOANPOIFAMMA “METOR WTEPAUMA®
1001 RENM

1002 REM EXOAHME NEPEMEHHUE: X0OsE
1003 REM BHXORHNE NEPEMEHHME? X1
1004 REM BHYTPEHHME NEFEMEHHMES YsD
1005 REM WCHONLAYETCA oYHKUKA Z(X)
1006 REM

1007 Xi=X0

1008 Y=FNZ(X1)

1009 D=ABRS(Y-X1) \ Xi=Y

1010 IF D)E GO TO 1008

1011 RETURN

Muctpykuns K nognporpaMMe ¢«<MeToJ HTe
pamH #».

Hasnauenue: pemenue ypaBHeHHS BHJAA x=@ (r¥) MeTOLOM HTepa-
nHA ¢ TOYHOCTBIO & MNpPH HAYaJbHOM MNpPHGAHXKEHHH X,

Hcnoavsyemoii memod: cM. omHcaHHe paGOTHL

Ilepemennvie, ucnorvsyemoie noonpoepammod. Bxopsne: X0 —
HauajlibHOe NPHOIHXeHHe X3 E — morpemHocts &; (cM. omHcanne
MeTO0Ja).

Brixoznble: X1 — BHYHC/HEHHOe 3HAaUeHHE KOpHS.

Buyrpennue: Y — ouepegHOe BHIUHC/ISIeMOe NpHOAHKeHHe; D —
a6cosoTHAsT BeJHYHHA Pa3HOCTH JBYX IOCJA€JOBaTeJbHbIX HOPHOAH-
KeHHi.

Hcnosvsyemoie nodnpoepammos u pynxyuu: pyukuus Z (X)=¢ (x)-

Tpebosanus K evisviearouseli npoepamme;: B BH3HBAIOWEeH nporpam-
Me HeoO6XOLHMO!
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— fo ofpameHHS K JaHHOW NOZNpOrpamMMme ONHCATh (YHKIIHIO
Z(X)=9(x);

— Imepen o6pameHHeM K jAaHHOH mnoamporpamme B X0 saHecTH
HavaJbHOe NpuOIHXKeHHe X,, B E 3aHecTn 3nauenue ej;

— He Hcnoab3oBaTh Y H D g4s1 o603nauenus nepeMeHHHX, KOTO-
pHe He JOMIKHH GOHTb HCNOPYEHH B Ipouecce paGOTH KAHHOH NOA-
NPOrpaMMH.

3amMeuanue [lognporpaMma rapaHTHpOBaHHO paGoTaeT JHIUb
MPH BHOOJHEHHH YCJOBHSA CXOXHMOCTH MeToZa (CM. OmHcaHHe PaGoTH).
B mpOTHBHOM Cjydae MOANMPOrpaMMa MOXKeET «3aUHKJIHTHCS».

Boamosicnole usmenenus nodnpozpamme: Npu nepeHyMepamHu CTPOK
OOAMPOrpaMMB HeOGXOZHMO COOTBETCTBEHHO H3MEHHTb HOMEP CTPOKH
B omepatope mnepexona B crpoke 1010.

2.2. Memod Hetomona. Ilyctb 3ajano ypasHenHe (4), npHueM
f(x) u f'(x) ompeleneHH, HeNpepHBHH H COXPAHAIT NOCTOSTHHHE
3makH Ha orpeske [a, b]. Toraa, BeGpas Ha orpeske [a, b] HekoTOpYIO
TOYKY Xy, IIOCJIEJOBATeJbHO BHUYHC/SEM

"‘""“’ff'%c?)’
f (x1)

x|=xl—‘ml'l-). ()
T xe-1)

= 1T ()

IMpouecc mnoc/senoBaTeIbHOTO BLIYHUCJAEHHA 3HaueHHR xp (=1,
2, ...) no ¢opmyiaam (l1) Ha3pIBaeTCs APOLECCOM IOC/IENOBAaTENMbHBIX
npuGauxenuii mo wmeropy HelioToHa.

Ecau nawanbHoe mpHO/IHXKeHHe X, BBIGPAHO TAK, 4TO BBHIIOJHEHO
yCaAOBHe

f (xo)+f" (x0) > O, (12)

T0 cxonHMOCTb MeTozia HbloToHa (T. €. CXONHMOCTb MOC/EL0BaTebHOCTH
Xy, X3, X3, ...) K KODHIO ypaBHeHHf rapaHTHpoBaHa. Ecjiu KopeHs
ypaBHEeHHS] HeOGXOLHMO BHIYHCJIHTH C TOYHOCTHIO £, TO MPOLECC BHUHC-
JIeHHST NPHGJIHXKEeHHA CIefyeT MpeKpaTHTb, Korja AJsf ABYX MocJefoBa-
TeAbHHX NPHOIHXEHHH X, H Xp_j OyHeT BHNOJHATLCA YCJAOBHE

2mye
Mtn—stnil<er=} S, (13)
M,

rAe mj — HaHMeHblee 3HayeHHe |f'(x)| Ha oTpesxe [a, b]; Mg — Han-
Goabwee sHaueHnHue |f”(x)| na orpeske [a, b]. IIpu sToM BHmOAHAeTCH

lx‘—-xn|<8,

rae € — 3ajiaHHas IpejelibHas a6conoTHaA NOrpemHosTb KOPHSA x*.
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2m
Ecau W‘; 10-2, To BMecTO (13) MOXHO NONMB30BAaTLCSA COOTHOLIE-
3

HHEM
| Xn—Xn—1]|<<e1=10"1Ve. (14)

INognporpaMma, peannsyioumasi MeTos HbloToHa, cocTaBasieTcs aHa-
JIOTHYHO noanporpamme «Merox Hrepaumils. [Ipu STOM, €CliH B BH3H-
Balowel nporpamme onucate dyukuuio Z(X)=x—f(x)/f (x), To mox-
nporpamma «Metog HpioToHa» MOJHOCTBIO COBNAfeT ¢ MOANPOrpaMMoi
«Merog MTepaumils, 3a HCKJIOUeHHEM KOMMEHTapHs, 3alaloliero Ha-
3BaHHe IMOANPOrpaMMEL.

Onunako noanporpamMmy «Merox HbioTOHa» HMeeT CMEHICI COCTaBHTb
¢ ucnonssosanueM ¢pyukunuil Z (X)=f(x) u P (X)=f'(x). dro umeer cxe-
LyiollHe MpenMymecTsa. Bo-nepsuix, Brpaxenue f(x)/f'(x) aas Rocra-
TOYHO CJOXKHOHA f(X) MOXKET OKa3aTbCs CJAHIIKOM AJIHHHHM H HE yMe-
CTHTBCS B OJXHOH cTPoKe. B 3TOM cilyuae ocHOBHas mporpaMma H MNOA-
nporpaMMa HeCKOJNbKO yCJaoXHswTcA. Hcmoabsosanue e AByX QyHK-
UMA CYLIeCTBEHHO PacIIHpsieT BO3MOXKHOCTH 3aMHCH CJAOXHLIX BhHpaxe-
Huil. Bo-BTophix, moanporpammy «Meron HbioToHa» MOXHO JONOJHHTH
aHAJIH30M Ha PaBEHCTBO MJH GIH30CTh K HYJIO 3HaueHHui f'(x) — sHa-
MeHaTe/st BHpaxenHs f(x)/f'(x). Ilpu sToM TpeGyercsi OTAENLHO BEI-
9HCAATh 8HaueHHs f'(x).

Ilo cpaBmeHHIO ¢ moAanporpaMmoli «MeTox HTepauuil» B NOANPO-
rpaMme «Meron Helorona» ¢ ucnoab3oBaHHeM ABYX ¢yHKUHH, KpoMme
COOTBETCTBYIOLEr'0 H3MeHeHHs KOMMeHTapHus B crpoke 1000, Heo6xo-
aumo cTpoky 1008 samenuTh crpokoit

1008 Y=X1-FNZ{X1) /FNF (X1}

CootseTcTBYyIOIWMM 06pa3soM H3MEHHTCS HHCTPYKIHA K INOANpO-
rpaMme.

8. Buwucaenue onpedereHHbX UHMEEPAA0S.

B HayuHO-TeXHHUECKHX 8ajayaX HEePEeJKO BOIHHKaeT HeoGXOAH-
MOCTh BEIYHC/EHHSI ONpENeNEHHOr0 HHTErpaja BHJa

b

Sf(x)dx. (15)

a

IMpn sToM mopnHTerpatbHass GYHKUHS MoXeT GHTb 3ajaHa Kak
@HaJHTHYECKH, TaK M Ta6aHuHO. [ npHOIHIKEHHOTO BHIYHC/IEHHS HH-
terpaja (15) cymecTByeT MHOrO YHCJAEHHHIX METOLOB, H3 KOTOPHX
paccMoTpuM aBa: Memod mpaneyuti m memod Cumncona.

8.1. Memod mpaneyuil (B aHAJHTHYECKH 3alaHHOH MNOABIHTe-
rpanbHoil ¢pynkuun). CorjacHo MeTORY Tpanenui OTPEe30K MHTErPHpPOBa-
uust [a, b] pas6upaerca Ha n paBHHX YacTell JaHHH h=(b—a)/n. O6o-
SHAYHM TOYKH pasOMeHHs Xp=a, x=xp+h, ..., x=xt+ih, ...
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«vsy Xp=>b. 3Hauenua ¢yHxuuMu f B TOUKax X; O6O3HAUHM g;, T. e.
y;=f(x;). Torna cormacHo M™eromy Tpamneunu

2 . n-1
Sroas 228 (tru+2 3 u). (10
a

i=1

Hanee npuBORUTCA NMOANDOrpaMMa, peanusyiolas MeTof Tpaneunft
(nporpamma 4.38).
Mporpamma 4.38

1000 REM TOANFOCPAMMA “METOR TPANEUYR”
1001 REM

1002 REM BXORHHE WEFEMEHHHWEX AyBsN
1003 REM EHXORHME TEPEMEHHME: 8

1004 REM BHYTPEHHWE NEPEMEHHME: IyH»X1
1005 REW UCTIOALIYETCA ¢YHKUKA Y(X)
1006 REM

1007 H=(B-A)/N \ §=0 \ Xi=A

1008 FOR I=1 TO N-1

1009 X1=Xi+H \ §=G+FNY (X1}

1010 NEXT I

1011 S=H* (FNY (A) +FNY (B) +2%8) /2

1012 RETURN

HucTpyRuusa K nogunporpamMmme «<Metonx T1pa-
meiH H». ’
4
Ha3snavenue: BrLiUNC/IEHHe HHTErpana BHIA Sf (x)dx ¢ anaauTHye-
a
CKH S8aJlaHHOH NoOALIHTErpaJbHOH ¢yHKIHEA MeTOLOM TpamnemnuH.

Hcnoaesyemoii memod: cM. omnucaHHe paGoTHI.

Iepemenntie, ucnoarvsyemoe nodnpozpammoi. Bxoxuwe: A, B —
KoHubl oTpesKa [a@, bl; N — uncio yacreit pasGuenns orpeska [a, b].

Brixogube: S — BHIYHC/IEHHOE 3HaYeHHe HHTerpalja.

BuyTtpennue: I — ynpaBasiomas nepemensas uMkiaa; H — war;
X1 — Tekyiee 3HayeHHe NepeMEHHOH HHTErpHpOBaHHA.

Hcnoassyemvie. nodnpoepammo. u ¢pynxyuu: dyuxuns Y (X)=f(x).

Tpebosanusn K soiavisatouiell npoepamme: B Bhi3biBaloledl mporpamme
Heo0X0ANMO:

— Ao ofpallleHHs K JaHHOH noamporpaMMe onHcaTb GYHKIHIO
Y (X)=f (x);

— mepes ofpaiesHeM K JaHHOH nognmporpaMMe B A u B 3anectn
3HaueHHs KOHLOB oTpeska [a, b], B N 3anecTn uncsio uactelt paz6uenus
orpeska [a, bl;

— He Hcnoab3osaTh I, H 1 X1 /s o603HaueHHs nepeMeHHbIX, KO-
TOpBle He JOJMXHH ObiTh HCIOpPHEHH B Ipoiecce pa6oThl JaHHOH mox-
IPOrpaMMBl.

Bosmoscrble usmereHus noonpoepammol. HeT.
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3.2, Memod Cumncona (ina aHAJTHTHYECKH SalaHHOH MOABIHTer-
panbHOE dyuxuuu). Paszo6beM oTpe3sk HHTerpHpoBaHHs [a, b] Ha 2n
paBHHX uactell MIMHE h=(b—a)/2n. OGO3HAYHM TOUKH pasbueHHS
Xy=a, x;=xy-+h, ..., x;=x+ih, ..., Xgp=>b. 3nauenus PyHruHu f
B TOUKaX x; 0603HauHM y;, T. €. y;=f (x;). Toraa coryacuo merony Cumn-
COHa

b
§ 709 e 2 Gyttt 2t A 1) =

2n-1 '
=?{52<yo+y.n+ 2, B0 y;),

i=1

HJAH, 0603HauuB N=2n, HMeeM
b bl N-1
(rewarn ﬁkyo+y~+ X @1 yf>. (17
a =1

[MoanporpamMa, peanuayiomas Merol CHMICOHa, COCTaBAfAeTcH
aHAJOrMYHO MOZMpOrpaMMe «MeTOX TpameunHi» CO CAeAYIOUMHMH H3-
meneHusMH. Bo-nepBrix, BBefleM BHYTpeHHIo0 nepeMenHylo C, Koropas
Oyner paBHa 1 mpH HeuerTHwiXx i 1 —I npH YerHsix i. TaK Mbl, S9KOHOMS
BLIYHCJIEHHs, Deasu3yeM koapouuuent (—1)i-1 B dopmyae (17). Hda-
Jiee Heo6XOXMMO COOTBETCTBYIOLIHM 0O6pa3oM H3MEHHTh KOMMEHTapHH
B cTpoKax 1000 u 1004 u crpoku 1007, 1009 u 1011 3aMeHHTB CaeAYyIO-
UHMH:

1007 H=(B~A)/N \ §=0 \ Xi1=A \ C=1

1009 X1=X14+H \ B=S+(I+C)¥FNY(X1) \ C=-C

1011 S=H%* (FNY{A) +FNY (B} +8) /3

CoOTBETCTBEHHO HECKOJbKO H3MEHHTCS HMHCTPYKUHA K MOAMNpPO-
rpamme.

4. Pewenue cucmem Auneldnolx ypasHeHuil.

Hs Bcero MHOXeCTBa METOXOB pelleHHsI CHCTeM RHHEAHHIX ypas-
HeHHH paccMoTpuM Merox I'aycca H HerOTOphie ero MoXHGHUKAUHH.

4.1. Memod TIaycca. Tlyctp JaHa cHCTeMa

ayxy+aexe 4 . . - Fa1axn=by,
A51%1 +AgaXs - . . . - QanXn = by, (18)

Qp1X1-+ApeXe -t . .. Faunkn="bn,
HJIH, B MaTpHYHOH dopMe,

Ax=b, (19)
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riae

X1 by
Qy Q2 ... Qjip X3 by
A= Ay Q33 ... @G , x= . , b= . ,
. e . . . LI . . . L]
Gui Qpg ses 6Bpp ¢ .
Xn by

A — MaTpHuUa CHCTeMH, X — CTORGel HEeH3BeCTHHX, b — cToaben cBo-
GOAHLIX YJIEHOB.

Cyts Metona laycca coctouT B caesyioweM. CucreMa (18) myrem
Noc/]ef0BaTebHOTO HCKJIIOUEHHST HEH3BECTHHIX NMPHBOJHTCA K CHCTeMe
¢ TpeyroJbHOR MatpHuel, B3 KOTOpON SaTeM onpeXeasiloTC 3HaYCHHs
nenssecTHnX, PaccMoTpHM npouecc HCKJIOYeHHs HeHsBecTHHX. ITycTe
a;i%0. Pasnennm nepsoe ypaBHeHHe Ha @;j. 3aTeM BHUTEM H3 KaXJOro
i-ro (i=>2) ypaBHeHHS NOJIyUeHHOE 110C/Ie Je/IeHHS NepBoe, YMHOXKEHHO8
Ha a;;. Tlomyunm cHcreMy

n 40104 . .. Fa1axn =bi,

0+a§lz)xa+ e +a.g.’fs,,.= o, 20)
o+an,’x,+ .. Fafax —-.b},;’,
rae
.]J—:if, =1, «e., m, 31=:—:i.
off =a;j—andij, bf° =bi—anby, @n

i=2, ..., n j=1, ..:, n

B pesyJsbTaTe 3THX npeo6pasoBanyil HEN3BECTHOR Xj 0KasaJoch HC-

KJIOYEHHHIM H3 BCeX ypanaeﬂuﬁ KpoMme nepsoro. PaccMoTpuM Tenepn

cucteMy (20). Ilycrs a§y’s<0. Paspeanm BTopoe ypaBHeHHe Ha af; .

Jlanee, H3 Kaxzaoro i~-ro ({=>3) ypaBHeHHsl BHYTEM NOJYYEHHOE BTOPOE,
yMHOXKeHHOe Ha afy. [lolyudM cHCTeMy, B KOTODON HEH3BECTHO® Xg
GyleT HCKJIOUEHO H3 BCeX ypaBHEHHH, KpoMe NepBOro H BTOPOroO.
Mpononikas aHaJOr KYHLIM 06Pa30M NPOLECC, a HTOre MOJNYUHM CHCTeMY

BHAA
xl+51',x, +513x3+ P +51~,,x,,=b1~,
xg Fasdxst ... +a§1,2x,,— &,

x3+o¢o+ xn-—-bsaz (22)

Xp=b"0.

KoapdpHuneHTh cHCTEMB (22) MOXHO NPEACTaBHTL B BHAE TPEYroab-
HOM MaTpHUH ¢ efuHUYHOA raaBHOR AHaronaiablo. M8 cucremu (22) mer-
KO OmpeRe/AIOTCS SHaYeHHs HEH3BECTHHX. Vs mocnegnero ypaBnenus
cpasy onpeneasieM X,. IlogcTaBasifi X, B NpeAnoOC/eiHEe ypaBHEHMe,
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HaXOIHM X,_i U T. A. OGune GopMyJEl onpefeNeHHsT HEH3BECTHHIX HMe-
10T BUJA
-~ —
=B afi
I=i+1
Ipusenenne cucremy (18) k Buny (22) HasbiBaercs npamoim x000M
#emoda Taycca. Tlpu sToM npouecc HCKJIIOUeHHS k-r0 HEH3BECTHOTO
1 n-1
HaSbIBaeTCs k-M wacom npamozo xoda. DneMeHTH aji, as®, ..., am
HasbBalOTCA gedyuyumu. OGmue GopMyJe mepecuera Kodp@HUHEHTOB
CHCTEMBl Ha Kk-M Ilare HMEIT BHI

x5, i=n, n—1, ..., L. (23)

g;—n b;?k—l)
-y SR, Be-1 K
ak = F=1) * J=R, «.vy N, b = (k- ’
= R
aff) = aft= D) — g~ k-1, (24)
bgk)=b§k'1)-—af.’,§’1) . 'Bl(lk—l)’
i=k41, ..., n; j=k, ..., n

OnpeneneHHe 3HauyeHUH HeH3BECTHHIX M3 CHcTeMHl (22) mo dopmy-
naM (23) HasniBaercs o6pamubim xodom memoda I'aycca.

Ecnu Ha KaKOM-TO k-M Liare Ha IVIaBHOH IHaroHaJld OKaXKeTcs HYy-
neBoii saement a'fi V=0, 1o cpenn saementon a Y (i=k+1, . . ., n)
crenyer HaliTH HEHYJIeBOH 3/IeMEeHT H NepecTaHOBKOH CTPOK mepemec-
THTb €ro Ha TJIaBHYIO JHAaroHalb, a 3aTeM NPOJONKHTb BRIYHCJEHHS.
Ecii TaKoro HeHyJIeBOrO 3JIeMEHTa He HaiiJeTCs, TO ONpeae/HTeNb CHC-
TeMbl PaBeH HYJI0O H CHCTeMa JHOO He HMeeT pelleHHH, JHGO pelieHHH
6eCKOHEYHO MHOTO.

4.1.1. Bomucaenue onpedearumern memodom I'aycca. Onpenennrenn
MaTpuubl A GyAeT paBeH NPOH3BEJEHHIO BEeLYIIHX 3JIEMEHTOB C yUeTOM
TOrO, YTO NMPH NepecTaHOBKe CTPOK ONpeje/HTeJNb MeHseT 3HaK. To
ecThb

n
det A=+ l_]l ak-1, (25)

rie 3HaK ¢-}-» MoJyduHTCH, €CJAH CyMMapHas IepecTaHOBKAa CTPOK Ghlia
yeTHOM, a «—v», eCJH CyMMapHas NepecTaHOBKAa CTPOK Obla HeueTHOR.

3aMeuaHne B meroge 'aycca npoHcXoAHT feJeHHe CTPOK Ha
COOTBETCTBYIOUIHE BefylUHe 3AeMeHThl. [IpH 5TOM, ec/H HeKOTOpHIil
BeAyIH#A SJeMEHT MaJ, TO NPOHCXOAHT JAeNeHHe HAa MaJleHbKoe YHCJIO
H 160 MOXKET NPOH30HTH NepenoJHEeHHe, JHOO0 MOT'YT BO3HHKHYTh SHa-
YHTeNbHbE OMHGKH OKPYIJeHHS NPH NOCAeJYIOWHMX BHYHTAHHAX.
C menplo YCTPaHeHHSI 3THX HeJOCTAaTKOB pPa3paboTaHB CJeLyIOLLHe
mopuduKauuu Mertona [aycca.

4.1.2. Memod earasnvix saremenmos. Ha KaxpaoM k-M wmare cHayana

uumeM snement, pasumii max |afi VL. Tlycrs sto Gymer smemenr
<ign
<ji<n
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a%™. Torna MensieM MecTaMmn k-¢ H p-e ypaBHEHHs M Nepeo6O3HauHM

HEH3BECTHHIE Xp=X, H X;=Xp, T. €, nepecraBuM k-f u g¢-f croabum
matpuunl A. Jlanee npousBoium k- war meroga laycca. B mMeroze
rJIaBHHIX JeMeHTOB HeoGXOLHMMO 3alOMHMHATh MepecTaHOBKH CTOJGLOB
(. e. mepeoGo3HaueHHA INEPEMEHHBIX).

4.1.8. Memod Taycca ¢ 6vibopom 24a8HO20 saemenma 8 CMPO-
ke. Ha xa)xnom k-M mare cHayala BHIOMpaeM 3jeMeHT, paBHHH

gnax lagé~P|. Tycts 310 Gymer snement afy ™.
j<n

BECTHHE Xp=Xy H Xy=Xp, T. €. TepectaBuM k- u ¢g-i cToaGubl Mar-
puust A. Jlanee npousBoguM k- mar meroma laycca. 3xech Takxe
Heo6X0oHMO 3aNIOMHHATh NMEPECTaHOBKH CTOJIGLOB (T. €. Mepeo6o3Hage-
HHSl NepeMeHHbIX).

4.1.4. Memod Taycca ¢ suil6opom 24a8HO20 remenma 6 cmoabye.

Ha kaxnoM k-M Wiare cHagaJja HIIeM 3J€eMeHT, paBHHH max Iaﬁﬁ'l’[.
k<i<n

Mycts 510 GyXer saeMent als V. MeHsieM MectaMH k-e M p-e ypas-

HEHHs1 H TPOH3BOAMM k- mar Meroxa [laycca.
Hajee caepyer nmognmporpaMMa, peanusyiomas Meron I'aycca ¢ Bb-
60poM TrJaBHOTO 3jeMeHTa B croJabue (nmporpamma 4.39).

Hucrpykxnusa K nogxnporpamme «<Mertop T a-
ycca c BHG6OPOM IrIaBHOTrO 9J1eMeHTa B CTOJG6 I ex
Hasnauenue: pemeHHe CHCTeMBI n JTHHEAHLIX ypaBHeHHA C n HeHs-
BECTHHIMH MeTofoM I'aycca ¢ BHIGOpOM IVIaBHOTO 3J€MEHTa B CToJGLe.

Hcnoavayemoud memod: cM. omHcanue paGoTHI.

ITepemennoie, ucnoasvdyemoie nodnpoepammoii. Bxogusie: A — nBy-
MepHBIA MaccHB, MaTpHIa KoaddHuHeHTOB cHCTeMbl; B — ojfHOMepHLIi
MaccHB, CToJI6ell CBOGOZHBLIX WIeHOB; N — 4WHCJIO ypaBHEHHH (HeHs-
BECTHHIX) B CHCTeMe — JJTHHA MaccHBa B, uncio ctpok (cros6uoB) B Mac-
cHBe A.

Buixonnnie: X — onHoMepHER MaccuB JIHHE N, pemenHe cHCTe-

L — xox own6kH, L=0 — cHcreMa pemena, L=1 — onpenenn-
TeJb CHCTEMBI DaBeH HYJIO.

Buyrpennne: ‘Al — nByMepHnfi MaccHB pa3MepoM N XN — cay-
KHT AJf MPOMEXKYTOUHOA PaGoTH MOANPOrPaMMHE € KOS(QHIHeHTaMH
cucremsl; I, J, K — HHJeKCH MaCCHBOB H ympaBJslOlU(HE NepeMeHHbIe
UHKJI0B; R CJOYXHT Al MPOMEXYTOYHOrO XPaHEHHS OTHEJbHHIX 3Je-
MEHTOB MacCHBOB. .

Hcnoavayemouie nodnpoepammor u ynkyuu: Her.

Tpebosarus K u3vieatouwiell npoepamme: B BHSBIBaIOIE# nporpamrie
Heo6X04HMO:

— 1o ofpalleHHss K ZaHHOR moOAmporpaMme OMHCaTh JABYMepHble
maccusu A H Al pasmepoM NXN H omncaTh OXHOMepHLHIE MacCHBHI B
i X pasMepoM N (Bce omHcaHHs falotcs Ge3 yueTa HYJEBLIX 3HaueHHH
HHIEKCOB); :

ITepeo6o3naunm HeHs-
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Mporpamma 4.39
1000 REX MOATNFOrPAMNHA "METOA 'AYCCA C BHROPOM

1004
1002
1003
1004
1009
1006
1007
1008
1009
1010
1011
1042
1013
1014
1015
1014
1017
1018
1019
1020
1021
1922
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044

REM T'ABHOTO BAEMEHTA E CTOXRME™

REM

REM EBXOAHME TWEPEMEHHMES A(IyJd) sR{I) N
REM BHMXOAHWE TEPEMEHHMER X(I) ol

REM BHYTFEHHUE WEPEMEHHMER IrJ:KerAl(I:J)
REM

FOR I=1 TO N

FOR Js1 TO N

AL(Ty ) =AYy J)

NEXT

X(I)=B(Y)

NEXT I \ L=0

REM TIPAMOW XOR

FOR I=1 TO N

REM NOUCK TAABHOO INEMEHYA B I~N CTOMBUE
K=I \ ReARS(AL(IsI))

FOR J=I+1 TO N

IF ABB(AL(JeI)) (s ?u T0 1020

K=J \ R=ARS(AL{Js1)

NEXT J

IF Red 6O TO 1038 \ IF K=l 60 TO 1027
REM NEPECTAHOBKA I-I'0 K-Eo YPABHEHWH
K=X(K} \ X(K)=X(I} \ X(I)=f

FOR J=X TO N

5EQ%(K:J) \ ALIKe ) sAL(Isd) \ ALCIyJ)=R
REM UCKIOYEHWE I-F'0 HEW3BECTHOrO
R=AL{1,1) \ X{I)=X(I}/R

FOR J=I TO N

A1<I:J>-A1(I:J)/R

NEXT o

FOR KaI+1 TO N

ReAL(KyIY \ KCKI=X(K)-R¥X(I)

FOR J=X TO N

AL(Kr I =AL(Kyd) ~R¥AL{Ir )

NEXT J

MEXT K \ GO0 TO 1040

REM 0O Pensuutsnb CHCTENM PABEH HYJD
L=1 \ I=N+1i

NEXT T \ IF L=i GO TO 1047

REM OBPATHMY XOA

Fok I=N-1 TO 1 BTEP -t

FOR J=I+1 TO N

X(I)uX{X) =AL{Tr ) HX (D)

1045 NEXT o

1044
1047

NEXT I
RETURN

— mnepep ofpameHHeM K JaHHOA moanmporpaMme 3aHecTH B A Mar-
pHIy K03hdHUHEeHTOB HCXOLHOR cHCTeMbl (IO CTPOKaM) H 3aHecTH B B
croj6el; cCBGGOXHHIX HYJEHOB}
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— He ucnoas3oBath I, J, K, R Aas o6o3HaueHus nepeMemHmIX
1 Al ana 0603HaueHNsi MAaCCHBOB, KOTOPHE He J0JKHbl GHTb HCIOPYEHb
B mpouecce paGoTel JaHHOH MOANPOrpaMMul.

Boauosicnoie usmenenus nodnpozpammss: Npyu nepeHyMepanin CTpoK
NOANPOrpaMMH HEOGXOAHMO COOTBETCTBEHHO H3MEHHTh HOMEpa CTPOK
B OmepaTopax mepexoiaa B cTpokax 1018, 1021, 1037, 1040.

4.2, Memod Taycca — )Xopdana. Orauume merona Taycca —
Kopaara or Meroma I'aycca sakaiouaercs B caeaywomeMm. Ha Kaxaom
k-M mare k-e HeHM3BECTHO® HCHJIIOYAeTCS HE TOJbKO H3 ypaBHEHH#H C HO-
MepaMH i=k-+1, ..., n, HO U H3 ypaBHeHHHl ¢ HOMepamu (=l, ...
<o« k—1 (cM. dopmyan (24)). Takum oBpasom, B MeToge ['aycca —
JKopnana cucrema (18) npHBogHTCS K CHCTEMe C eIHHAMYHON MaTpHued,
M ornajaerT Heo6XOQMMOCTb B OGpPaTHOM Xofe.

3ameuanue Meroa laycca — )Koprana HMeeT Te e MoLH-
¢duxanuu, uto M MeTox I'aycca (¢ BLIGOPOM rJIaBHOI'O 9J1eMEHTa, IVIaBHOrO
SJieMeHTa 10 CTPOKe, IJIaBHOI'O SJEMeHTa IO CTOJ6IY), IpHYEeM COOTBET-
CTBYIOIHA 3/1eMeHT BHOHpaeTcsad H3 TOR XKe uacTH MaTpHubl A, KaK H B
merofe TIaycca.

5. Pewenue Ougpepenyuaronoix ypasrenud.

MareMaTHyecKOe OMHCaHHE MHOrHX SfIBJIEHHA 4YacTO CBOAHTCA K
cAcreMe aubdepeHUHaNLHEX YPaBHeHHHA BHAa

y;=f1 (%, Yis Y2s <555 Yn)s
y;=Fa (% Yis Y3, +-.s Yn), (26)

y,',=’n(xr Yis Yas «oes Yn)
¢ JIONOJHHTEJbHHNMH (HayaJbHHIMH) YCJOBHAMH

Y1 (%) = Y1,

Ys (x0) = Ya,, @n

Yn (x0)=y”ov
rle X — He3aBUCUMasi nepeMeHHas, Yi(x), Ya(x), ..., Yn(x) — Heus-
pecTHHe (MCKOMble) (YHKIHH,

HauGosee npocTeIM METOXOM YHCJEHHOTO peleHHs cHcTeMul (26)
¢ HaYaJbHHMH YCJAOBHsMH (27) sBaserca memod Jiiaepa, KOTOPHH MH
u paccMoTpuM. [TycTh HaM H3BeCTHO pelleHHe cucTeMul (26) B TouKe X,
¥ Heo6XOAMMO NMONYYHTh pelleHHe B ToUKe X--h, TOrKa CorJacHoO MeTonRy
Siinepa

yi (xR =y (O +Fhfi(x g1 (®), ¥a(x), sy ¥n (1),

ya (x+h)=ya () +hfa (x, yi (), Ya %)y o1y Yn () (28)

U G 1) 0 () Bl 8y 92 8)s 2 W)y vy G (0)-
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Urak, oTnpaBissch OT 3HAUGHHS PEWIEHHs B Touke X, (YCJIO-
Bua (27)), Mb MOXeM IOC/JeoBaTeJbHO NOJYYHTb MNPHGIHXKEHHHE
SHAUEHHS PEIIEHHS B TOUKAX Xy=xythy, Xp=xy-+hy, Xg=xy+hs, . . .

3ameuanue JdupdepennuansHoe ypaBHeHHe n-ro TOpsiiKa
BHAA

YW =F(x, 4, ¢y ¥y ooy YY) (29)
C HayaJbHHIMH YCJIOBHAMH
Y (o) =Yo, Y (X0)=Ygr s:.5 YD (xg) =y{r—> (30

CBORHTCS K cHcTeMe (26) ¢ ycioBuAMH (27) 3aMeHOH y' Ha HEH3BECTHYIO
OYHKUHIO py(X), ¥" Ha py(x), « .., Y*~D Ha p,_1(x). To ects moay-
gaercsi CHcTeMa

y,= P1s
pi=p2$

p,';..1=f(xr Y, Pis P2y ¢y p”_i)

C HavyaJbHBIMH yCJIOBPIiIMH
Y (%0)=Yo, P1(x)=Ys Pa(x)=Yyg «s.s Pu-i()=y{~>, (32

Hanee cnepyer noamporpamma, peasiiu3dylowas Meroa Oditnepa (npo-
rpamMma  4.40).
Nporpamma 4.40

1000 REH NOANFOIPAMMA “HETOR SWAEPA®

1001 REN

1002 REM BXORHME TEPEMEHHMES NrHyXyYO (D)

1003 REM EWXOAHME TEPEMEHHMEN Y(I)yYOCI)sY1(D)
1004 REH EHYTPEHHWE NMEPEMEMHMES T

1005 REM WCHOML3YETCR NOANPOrPAMMA BMYWCAEHKA
1006 REM 3HAYEHWH TPABMX YACTEW YPABHEWWR
1007 REM

1008 FOR I=1 TO N \ Y{I)=YOCI} \ NEXT I

1009 GOSUE 2000

1010 FOR I=1 TO N

1011 YO(I)=YQ L) +HeYi (I}

1012 NEXT I

1013 RETURN

HucTpyxuusa K noanporpamme cMeton 3 i-

pep ar

Hasnauenug: pemenne cucereMst n guddepeHuHaNbHHX ypaBHeHUH
NepBOro NOpsjkKa, pa3pelleHHHX OTHOCHTENBHO NPOH3BONHHX, MeTo-
noM Diiyepa.

Hcnonvsyemoild memod: cM. onmucanuHe paGoOTHI.

ITepemennoie, ucnosvsyemvie noonpoepammoil. Bxoguee: N —
4yHCe/MO ypaBHeHHHE B cucreMe; H — mar; X — suayenue He3aBUCHMO
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nepenmennoft; YO — MaccuB LTHHH N — 3HaueHHs pemenHs B Touke X,
npH mepBOoM OGpalleHHH K TMOANPOrpaMMe — HayajibHHIE YCJHOBHUS.

Buixoansie: YO — MaccuB AHHE N — 3HayeHHs pelleHHs B TOY-
ke X-+H; Y — maccus aaunbl N — 3HaueHHs pewieHHs B Touke X;
Y1 — maccuB gaunsl N — 3HaueHHs npou3BoAHOf pewenus B Touke X.

BayTtpennne: I — HHAekc MaccuBa, ynpaBJsiollas nepeMeHHas
LHKJa.

Hcnoavayemoie nodnpozpammel u pyHKkyuu: NOANPOrpaMMa BhHIYHG/e-
HHA 3HayeHHH npaBHX yYacTell ypaBHeHHH ¢ BXOAHBIMH INepeMEHHBIMH
N, X, Y (maccus maunn N) u BhIXonHO# mepemeHHo# Y1 (Maccus
naunsl N); nepex obpallieHHeM K NoAmporpaMme BHUHC/IEHHS 3HaueHHH
npaBuX uacrTefl ypasuenu#t B N 3aHocures uHcao ypaBHenuit, B X
32HOCHTCHl TeKyllee SHaueHHe apryMeHTa, B MaecHB Y 3aHOCATCA 8Ha-
YeHHs pemeHus B ToukKe X; mocje paGoOTH MOATIPOTPaMMBL B MacCCHBe
Y1 nosyualorcs 3HayeHHst mpaBhHiX uacTefi ypaBHeHHHA B Touke X;
nopnporpaMma pacrnosaraercs B CTPpoKaX, HauHHas c 2000-i.

Tpebosanusn Kk ebizvisarowjell npoepamme: B BH3bIBalolLefl mporpaMmme
HEO6XO0HMO:

— IO ofpalleHHs K AaHHOA IOXAMPOrpaMMme OMHCaTh MacCHBH Y,
YO0 u Y1 pauust N;

— mepen ofpanleHHeM K JaHHOH mnognmporpaMMe B X 3aHECTH
TeKyIlee 3HayeHHe aprymenra x, B H 3aHecTH 3Hauenne mara h, B N
3aHECTH YHCJO ypaBHeHHH, B MaccHB YO 3aHeCTH 3HaueHHS PeLIeHHS
B Touke X (mepex mepBnM o6pallleHHeM — HavdajbHLE YCJHIOBHS);

'— 3amHcaTh MOANPOrPaMMY BHUHC/EHHS SHAYeHHH MPaBHX uac-
Tefi ypaBHeHHH B CTpOKax, HauuMHasi ¢ 2000-if;

— He HCrNosb30BaThb [ 1Js 0603HaueHHS MepeMeHHHX, KOTOpHe
He JOJIXKHH OBTh HCIOpPYeHbH B mpouecce paGoTH JaHHOR moxmpo-
rPaMMBI.

3 ameuaHue. IlognporpaMmMa pa6GoraeT 6Ge3 KOHTPOAA TOY-
HOCTH, NMO3TOMY HEOGXOAHMYIO TOYHOCTb CJefyeT ofecleyHBaTh 3a Cuer
BuGopa mara h.

Boamoacrole uzmenenus nodnpozpammei: €CAH NOANPOrpaMMa BHI-
YHCJIEeHHs 3HaueHHH npaBbHIX vyacTefl ypaBHeHHH pacmoJjaraerc ¢
k-t cTpoku (k=2000), To B ctpoke 1009 nanHoi nonnporpaMMu Heo6-
xoquMo 3ameHuth 2000 Ha k.

6. Obecnederue Heobx00umol mourocmu.

ITyctb uMeeTcsi MeTOX NPHOJIHIKEHHOrO BLIUHUCIEHHS HEKOTOpPoO#
BeJIMYHHE A C HCIONB30BaHHEM Wiara h. (HanmpuMep, BbIYHC/IEHHE HH-
Terpaja, peumenue xHddepeHnHaNbHLIX YpaBHEHHH M T. n.). Ha npax-
THKE 49aCTO NMPHMEHSIeTCH CJAeAYIOLHH pHeM BBHIYHC/IECHHA BeJHYHHB A
¢ 3aJlaHHOH TOYHOCTbIO €. BriGupaiorcs ward hy u hy (By<hy), H ¢ HC-
N0/Ib30BaHHEM BHIOPAHHLIX WIATOB BLIYMCAAIOTCA NPHOMMNKeHHS Ap,
u Ap, x BeuunHe A. 3aTeM 1O HEKOTOPOMY KPHUTEPHIO GIH30CTH CpaB-
nupaorcs Ap, U Ap,. Ecau semuunnst Ay, A, 10CTaTOUHO 6JH3KH,
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TO BeAHuMHA A, NnpHHUMaeTcs 3a NPHOAHMeHHOe 3HaueHHe A; ecuH
HeT, TO BuIGHpaerca wmar hy (hy<hy), BHuUHCAAeTcss BeanunHa Ay,
cpaBHHBaerc ¢ Ay, H T. A

Ha npaKTHKe, Kak INpaBHJO, Ward h; BHGHPAlOTCA TaK, 970

hi .
h,-+1~=7‘ (i=1, 2, ...) u Be1uuHAA Ahi+1‘ NPHHHMAETCS 32 MPHGIHKeR-

HOe 3SHaueHHe A, eCJH BHIIOJIHEHO
‘A,,,.H—A,,i‘<s npH |A,,,+1-|<l,
ando .

A"i+1"' Ap;
Anpey
Ecan HH OJHO H3 STHX YCJOBHH He BLIIOJHEHO, TO NPOLECC NPOXOJ-

Kaercs. '
PaccMOTpHM BHIYHC/IEHHE ONMpPeRENCHHOIO HHTerpaja MeTOAOM Tpa-

nenull ¢ 3ajlaHHOH TOYHOCTBIO C HCNOJIb30BaHHEM OIHCAHHOIO npHeMa.
b

Hrak, nycrb tpebyercsi BHIYHCIHTD S f (x) dx e Tounocrsio &. Brepem
a

<e mpu [ Apgq]> 1 (33

Bayaabuui war hj=(b—a)/N, rae N — HaualbHO® QHCIO pa3GHenui
orpeska [a, b]. BuuncauM MerofoM Tpameuuil ¢ wWaroM h; BeJHuHRHY
b

= S F(x) dx. Tenepr BosbMeM mar hy=h,/2 W BEIUHCIHM MeTOAOM

a
b
Tpaneuni ¢ warom h, Beanyuny Jg & S f (x) dx.CpaBuum J; u J, no
a

KpHTepHIO (33), H ec/M OAHO H3 YCJAOBHH BLIIONHEHO, TO J, NpUMeM 3a
NPHGIHXKEHHOEe 3HAaYeHHE WHTerpaja; €CaH HeT, TO BhibepeMm hy=h,/2
B NPOJOJKHM mpolece.

Jasiee npHBORHTCA HOANpPOrpaMMa, peajHu3yionlass METOL Tpamenui
¢ ofecrmeuenyieM 3agaHHoOf ToyHOCTH (nporpamma 4.41).

Mporpamma 4.41 .

2000 REM WOAMFOrPAMHA "HETQ& ;PAHEHMM C .

2001 REM DBECTEYEHUEM HEORXORMMOW TOYHOCTU®

2002 REM

2003 REM BXORHME MEFEMEHHME: AvEyN)E

2004 REM EMXOQARHWE HEF‘EMEHHﬂEi 8

2005 REM EHYTFEHHUE NMEFEMEHHME: J1y.)2

2004 REM VCTIOAL3YETCA W/N “NETOR TPANEUWR®

2007 REM

2008 GDSUE 1000 \ Ji=&

2009 N=2%N \ GOSUB 1000 \ J2=§

2010 IF ABS(J2))1 60 TO 2013

2011 IF ARS(J2-J1){(=E GO TO 2014

2012 Ji=J2 \ GO TO 2009

2013 IF ABS({(J2-J1)/J2))E 60 TO 2012

2014 RETURN
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HucTpykRuuga x nognporpamMme ¢Meton tp a-
neunii ¢ oGecnewenueM Heo6xoaxamMOfA TOUG-
HOCTH,

b
Hasnauenue: BHIUMCIEHHE HHTerpaJja BHAA S f (x) dx c agaauTHYE-
a
CKM B8ajlanHOfi moAwnHTErpasbHOi GYyHKUHeA MeTogoM Tpaneuuft c sa-
JAaHHOA TOYHOCTBIO €.

Hcnonvsyemord memod: cM. omucanue paGoTH.

Ilepemennvie, ucnorvsyemoie nodnpozpammoldl. Bxogume: A, B —
KOHIH oTpesKa [a, b]; N — nauanbnoe unca0 wacrefi pasbueHHa oTpes-
ka [a, b]; E — sanannas mnorpemHocts &.

BrixonHbie: S — 3HaueHHe MHTerpaja, BHYHCJIEHHOE C 3aflaHHOR
TOYHOCTHIO.

Buytpennue: J1 u J2 — xBa noc/aeJOBaTeJNbHbIX NpPHOGIHKEHHS
K B8HaueHHIO HHTerpasa.

Hcnoavayemsie nodnpozpammor u ¢ynkyuu: nognporpamMma «Merop
Tpaneuuf», pacnosoxenHas ¢ 1000-# CTPOKH, ¢ BXOXHBIMH NepeMeH-
HuMH A, B, N u BuxoxaHofi nepeMenHof S.

Tpebosarusn K eviviearoujetl npoepamme: B BH3bIBalollefi nporpamMme
He06XOAHMO:

— Jo0 ofpamleHHA K JaHHO# MOANpOrpaMMe OmHcaTh (YHKUHIO
Y (X)=f(x) (ueo6xoauMa pns paGoTH MOANpOrpaMMel ¢Merox Tpame-
unf);

— nepex o6pameHHeM K AaHHOH mozmporpaMme B A H B sanectw
3HaueHMs1 KOHUOB oTpesKa [a, b], B N 3anecty HauaisHOe YHC/I0 gacTel
pa36uenns orpeska [a, b], B E sanectu 3nauenue g;

— He ucnoab3oBate J1 ¥ J2, a rakxke I, H, X1 (Hcmonssylorca
B noamporpamme «Meroa Tpaneuufly) aas 0GO3HAUEHHS] NepeMEeHHHX,
KOTOpHE He NO/NXKHH GHTb HCIOpPYeHH B npouecce pa6oThl AaHHOM
HOANpPOrpaMMHI.

3aMenuaHnHue. [Nognporpamma paGoraer Ge3 orpaHHuYeHHS Ha
KOJIHYECTBO IeJEeHHH HauaJbHOrO Miara MOMoJaM.

Bosmooscrole usmeHeHus nodnpoespammel:

— NpH NepeHyMepauuH CTPOK JaHHOA NMOAMPOrpaMMel HeoGXOZHMO
COOTBETCTBEHHO H3MEHHTb HOMEpPa CTPOK B Omeparopax Nepexoia B
crpokax 2010, 2011, 2012, 2013;

— ecqH moxnmporpaMma «Merox Tpameumii» pacmonaraercs ¢ k-#
crpoku (k#1000), To B cTpokax 2008 u 2009 manHof mogmporpammu
HeoOxoxHMO 3aMenHTh 1000 Ha k.

Mpumep 1. MetonoM Hrepauuit HafiTH KopeHb ypaBHeHHA

arcsin (2x41)—x2=0 (34)

na orpeske [—0,5; 0] ¢ a6comornofi morpemsocTsio e=10-4.
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Ypannenne (34) npeo6pasyeM K BHAY (5) caepyoumnuM o6pasoMm:

arcsin (2¢ 4 1) =x2,

sin (arcsin (2x--1)) =sin x2,
2x -1 =sin x2,

x~—-(&5 (sin x2—1).

S ——

9 x

Teneps nmeeM |@’(x)|=|x cos x2|<0,5 ana Bcex —0,5<x<0
To ectp Merox HTepauuit cxomurcs npH Jaio6oM —O0,5<x,<0, H npH
STOM AJISl ONpefesNeHHs KOHLA BHIYHCJIEHHH MOXHO MO0Jb30BaThCS COOT-
sHomenHeM (10). B kauectBe HagaabHOro npuGIHKeHHA BhGepeM, Ha-
npuMep, x,=—0,4.

Jlanee npHBOXATCA OCHOBHAs NpOrpaMMa pelleHHs 3ajauH (po-
rpamMa 4.42) u pesyabtaTh ee paGotel. [lToanmporpamma «Meron ure-
panuiiy, K KoTopofl npoHCXomHT ofpallenne B cTpoke 120, mpuBexeHa
paHee. '

Cnucox nepemenHbix, UCnoAb3yembix 8 OCHOBHOE npoepamme. Hc-
XoAHble JaHHbie: X0 — HayaabHoe npHGauKenHe; E — npegpennHas
a6CoJIIOTHAsT MOrPEelHOCTb BLIYHCIEHHS KODHA.

PesyabraT: X1 — npHGaHKeHHOe 3HaueHHe KOPHA YPaBHEHHs.

BcnomorarensHee nepeMennsie: Z — uMa ¢yHruud Z (X)=@ (x);
X — tdopMaabuniil aprymest ¢yHrRuun Z.

Mporpamma 4.42

10 REM MPOCPAMMA “PENEHUE YPABHEHWA
20 REM METOROM WTEFAUWW"

30 REM

40 REH UCXOAHWE AAHHME: X0,E

S0 REM FE3YAbTAT: X1

60 REM BCUOMOPATERbHWE NMEFEMEHHME: ZyX
70 REM

B0 DEF FNZ(X)=.5%(SIN(X*X)-1)

920 FRINT

100 FRINT TAB(S) “BBERWTE XOsE”

110 INFUT XOsE

120 GOSUR 1000

130 FRINT

140 PRINT TAB(S)7"KOFEHb YPABHEHWA = "3iX1
150 STOF

RUNNH

BEERWTE XOyE
? =0.4:0.0001

KOFEHb YFABHEHYR = -.41453%
STOP AT LINE 150
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ITpumep 2. Meronom Hblorona HafiTH KOpeHb YypaBHeHHs

sin x—x+40,15=0
Ha orpeske [0,5; 1] ¢ aGcoaioTHOH mnorpemnocThio =104

Himeen

f(x)=cosx—1<0 mpu 05=x=]l,

ff(x)=—sinx <0 npu 05sLr=l.

BriGupaeM HauasbHOE NPHGIHKEeHHe X, U3 yeaoBusa (12). Tak kak
f"(x)<0 na [0,5; 1], To x, Heo6xoxumo BHOpaTh TaK, 4TOOH f (%) <0,
9TOMy YCIOBHIO YROBJETBOpsieT, HampuMmep, xp=1. Jagee umeeM
my = : min : Jcos x—1] = |c0os 0,5—1| =~ |0,88—1]=0,12 1 M;=

0,65 1
= 0 max | —sin x | = |—sin 1| = 0,84. Taxum o06pasoM, HMeeM

0,6; 1]
2my/My=0,29>10~2, 1 Mb MOXKeM BOCIOJB3OBATHES ycaosueM (14).

INporpamMma peleHHs 9TOH 3afaul COCTABJAAETCS AHAJOTHYHO MPO-
rpaMMe TNpexbIAyLIero Npumepa.

IMpumep 3. Ha orpeske [0; 0,3] coctaButh Tabnuuy sHayeHHf
NPHOJHKEHHOrO0 pelleHHs JAHQdepeHUHabHOTO YypaBHEHHS

Y'=3y'—2y+2x—3, (35)
YROBJIETBOPSIIOWEr0 HavaJbHEIM ycaoBusaM y (0)=1, y'(0)=2, BuGpas
mar HHTerpHpoBanus h=0,1.

IMpuBenem ypaBuenue (35) kK cucteMe Buaa (26) caenytouum obpa-
30oM. O6o3nauuM y uepe3 y; H y' uepe3 y, Torpa mosyuuMm cuHcCTeMy

Y=Yz,
Yy =3yy— 2y +2x—3 (36)

C HayaJbHbLIMH YycaoBHSAMH y(0)=1, y,(0)=2.

Jlanee nmpHBOAHTCSH OCHOBHAsl MporpaMMa pelleHHsl 3ajaud (mpo-
rpamma 4.43) c nognporpaMmMoli BBIYHCJICHHS MPaBHIX 9acTell ypaBHeHHH.
IMoxnporpamma «Merox Dityepa», K KOTOPOH NPOHCXOAHT oOpalleHHe
B cTtpoke 170, nmpuBeeHa paHee.

Cnucok nepemennslx, UCNOAb3YeMblXx 8 OCHO8HOU npozpamme. Hc-
XOAHHE naHHble: N — yHCcaO ypaBHeHHH B cHcreme; A, B — KoHuM
oTpe3ka HHTerpHpoBanHus; H — mar wuuTerpupoBanus; YO0 — MaccHs
HayaJbHbIX YCJOBHH,

PesyabraTi: X — ouepeiHoe 3HaueHHe aprymenrta; YO0 — Mac-
CHB BBIYHC/JIEHHHIX 3HaueHHH pemeHHs cucTeMH (36) npH ouepexHOM
3HauyeHHH apryMeHra.

Bcnomorarenbnble nepeMenHble: | — HHAeKe — ynpasasiomas Ie-
peMeHHast uukiaa; Y, Y1 — MaccHBbl, He0GX0oAHMble AJIs1 MOANPOrPaMMbl
«Meron Jitnepas.

3amMeguanus kK nporpamme. 1. [Iporpamma cocraBie-
Ha B JOCTaTOYHO OflleM BHJAe H NPHIOAHA LJIsS PellIeHHs CHCTEM, COiep-
KaumHux f0 20 ypaBHeHHil, NpPH COOTBETCTBYIOIIMX H3MEHEHHAX MNeya-
TH H TNOANpOrpaMmul «Bbluuc/ienHe npaBbiX uyacTel ypaBHeHHH».
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fiporpamma 4.43

10 REN TPQrPAMMA “FEWEHAE AWOOEPEHUYANLHMX

20 REM YPABHEHWK METOAOM 3WAEPA* .

30 REM

40 REM WCXORHWE MAHHME: N:AsBsH:YO(I)

50 REM PEQYAbTATHZ X)YO(I)

;g REM BCHOMOFATEALHME NEPEMEHHMES IyY(X)sY1i¢I)
REM

80 DI Y(20)sY0(20)5Y1(20)

90 PRINT TAB(2) 3 "BBEEWTE NrAsBoH*

100 INPUT NyAsEoH

110 FOR I=t TO N

120 PRINT TAB(2)}"BBEAHTE YO(*JI")*~

130 INPUT YO(D)

140 NEXT I \ PRINT

150 PRINT “X“y*Y{X)* \ X=A

160 PRINT X»YO(1)

170 GOSUB 1000 \ X=X+H

180 PRINT XsY0(1)

190 IF X<R 60 TO 170

200 STOF

2000 REM TOATPOCPAMNA “BMSHCAEHKE NPABMX

2001 REM YACTEW YPABHEHWA®

2002 REM

2003 REM BXOAHME WEPEMEHHME: X»Y(I)

2004 REM BNXOAHME REPEMEHHME: Y1(I)

2003 REM

2006 Y1(1)=Y(2)

2007 Y1(2)=3KY(2)-2%Y (1) +2%X~3

2008 RETURN

RUNNH

BBEARUTE NsArBsH
? 290+0.350.1

BBERATE YO( 1)
71

BBEAUTE YQ( 2 )
?2

X YiX)
0 1
.1 1.2
.2 1.41
»3 1.631

STOP AT LINE 200
2. B nporpaMMe ofHH H TOT Xe MaccHB YO HCHOJb3yeTcsl B Kaye-

CTBe BXOJHOI'O H BRHIXOAHOro. 310 06yCJ/JIOBJEHO paboToll NOANpOrpaMMul
«Metop Ditmepa» M ABNAETCS THNHYHHIM NPHEMOM NPOrpaMMHDOBaHHS.
Jlo pa6oTe nepnporpaMmer «Metoa ditiepa» B YO cofepkaTtcs 3HaueHHA
pellleHHA B TOuKe X, mocjae paGoThl noanporpaMMul B YO noayualorcs

214



3HAUeHHs] pelleHHs B TOYKe x-1-h, a SHaAueHHA DEIIeHH B TOUKe X
coxpaHslTCs B MacchBe Y, TaK KaK OHH B oflLieM cjaydyae MOTYT MOHa-
KOOHMTBCA AJST KaKHUX-JHGO0 cpaHeHHR.

3. B nporpaMme He HCNOJIB3YIOTCH BCe BO3MOXKHOCTH NMOANPOTpaM-
Mbl «MeTox Jiinepar, TaK Kak 3TO He TpeGyeTcs 10 yC/a0BHIO 3a1au. Tem
He MeHee mocje paGoThl moxnmporpaMmel «MeTox disepa» B Kauecrse
peaysbTaTa, KpoMeé 3HAUGHHS y B TOUKe x---H, MOXHO HCIIONL30BATH
emre # 3HauenHs y B Touke x (Y (1)), ¥’ B Touke x (Y (2) 1160 Y1 (1)),
y” B Touke x (Y1(2)) u ¢y’ B Touke x-h (YO0 (2)).

4. IoanperpaMMy «Bhiuncienne npaBbx wuacTedl ypaBHeHHil»
MOXHO COCTaBJfTh Pa3AHUHbLIMH crocoGaMHu. B wactHocTH, mpH peme-

’
HUH cHcTeM BHAa (31) ONHOTHIHEIE BEIYHCIEHHS Yp==Yp.i MOXKHO Op-
raHu3oBaTs B LHuKJe. [Ipu sTom moHajgo6utcs BxoxHo# ftapamerp N,
KOTOPbIl B HallleM CJAyyae He HUCIOJAb3YeTCSs H IMO3ITOMY OTCYTCTBYeT.

Bananue I ypoBHsa CocraBuTb NMporpaMMy C HCIOJb30-
BaHHeM HeOGXOJHMEIX MOANporpaMM. B Tex ciayuasx, Korjga 3To HyX-
HO, POBEPUTL YCJIOBHE CXOXMMOCTH. B mporpamme mpegycmorpers me-
yaTh MoOsiCHsIome! TeKcToBO# HHGOpMaIHH.

Bapuanme: 3aday 1 yposusa.

1. 3agana Ta6auua (1,1611;1,4462), (2,611;10,70319), (2,0203;
5,68038), (1,0537; 1,13792), (2,074; 6,06063), (1,1074; 1,28657). Ucnonn-
sys mopnporpaMmy ¢J/IuHedHas HHTEPNOJANHS», BHIYHCAHTH HHTEPMO-
JASUHOHHOE 3HaueHHe npH x=1,2148 u x=2,3425. [Ipu onpegenendan
y3JI0B, MO0 KOTOPHIM HEOOGXOLHMO IPOBOAHTL MHTEPHOJHUDPOBAHHE, MOJb-
soBaThes npasuioM 1), OnpeneneHne HeOGXOAHMBIX y3/10B 0GOPMHTDb B
BHIE mMOXnporpaMMnl. BriiaTh B KauecTBe Pe3yJbTaTOB BHIYHC/IEHHHE
HHTEPNONAUHOHHEIE 3HAUEHHA H HOMepa Y3JI0B, O KOTOPHIM NPOBO-
IMIaCh MHTEPNOJSLHS.

2. Pemntp 8agauy 1, Hcmoaweays moamporpammy -«KsagpaTHunas
uHTepnonsuusy. HMcnoap3oBate npasBuao 3).

3. MeToj0oM NOMOBHHHOTO JeNeHHS HAafTH KOPeHb YpaBHEHHSN
x-|-V7c+?/x-—;2,5 =0 ua orpeske [0,4;1] ¢ TounocTbio 10~% u Ko-

x2
peHb ypaBHeHHs cos x—e ° 4-x—1=0 Ha orpeske [1; 2] c TouHOCTBIO
10-3. Hcnonb3oBaTh COOTBETCTBYIOIULYIO MOANPOTPAMMY.
4. C Hcnoab30BaHHeM moanporpaMmbl «Merox uTepanuii» HafiTH

KOPeHb yPaBHEHHS x—2-|—sln%=0 Ha orpeske|1,2;2] c TounocTsio 104,

5. C ucnonb3oBaHHeM mnopnporpaMmel «Merox HeiotoHa» HafiTh
KopeHb ypaBHeHus e¥-4-In x—10x=0 Ha oTpeske [3;4] ¢ TounocTsio 104,
6. C ucnoan3oBanueM IoOAnporpaMMel «MeTox Tpameuuii» BhIgHC-

4

In2 x

JHTh P dx, pa3buBas OTPe30K HHTerpHpOBaHHs Ha 52 gacrd.
i
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7. C ucnoas3oBanHeM noanporpaMmsl «Meron CHMICOHa» BHUHC-

JIHTB S%dx’ pas6HBas OTpe30K HHTerpHpoBaHHs Ha 240 gacrei.

8. BuuHCJIHTH HHTErpaj H3 3ajauH 6 c HCIOJB3OBaHHEM NOANPO-
rpaMMn «Merop Tpanenuii ¢ ofecrmeyeHHeM Heoﬁxonnmoﬁ TOYHOCTH»
¢ TouHocteio 104,

9. BHUHMCJAHTD HHTerpal HS 3afiaud 7 C HCNOJb30BaHHEM MOX-
nporpaMmu «Metoa Cumncona ¢ o6ecreueHHeM HeoGXOAHMON TOYHOCTHY
¢ TouHocThio 10-4,

10. C ucnonbsoBaHHeM noanporpammel «Meroxn I'aycca ¢ BhGopoM
IJ8BHOrO SJIEMEHTa B CTOJOLE» PEeWIHTh CHCTEMY

X1+ 2%, 3x5=4,
2x1'-|-3x2 +4xa = 5'
x1—x34 x3=6.

11. C ncnons3oBanneM noanporpaMmu «Merop I'aycca ¢ BhiGopom
I7IaBHOTO 3JIEMEHTa B CTPOKe» pPELIHTb CHCTeMYy

8x1 — xg— 2x3 =23,
10x34 xg4 2x,=—0,5,
—x+ bxg 4 2xy=—1,2,

3%y —xo+42x5 4 12x4=3,7.

12. C HcnoabsoBanHeM moanmporpaMmu «Meérton Dfiepa» pemHThb
ypaBuenue y'=y-}x npu y (0)=1 ua orpeske [0;0,5] ¢ warom h=0,05.

13. C ucnoas3oBanMeM mnopnporpaMmei «Mertox Dfiepa» pemHTs
ypaBuenue y"+4y’ +4y=0 npu y (0)=1, y'(0)=—1 na orpeske [0;0,5]
¢ marom h=0,05.

14. C ucnoesnpsoBanueM noanporpaMMnl «Meton Difijepa» pewHTb
CHCTeMY

Yy =y+z+x,

2 =—4y—3242x
npu y(0)=1, 2(0)=0 ma orpeske [0;0,3] ¢ warom h=0,05.

15. Pemuth 8agauy 1, Mcnonb3ys NMOAMPOrpaMMy «J'queuﬂaa HH-~
Tepnoaauuas. HcnoaesoBaTh npasuiIo 2).

YVKasaHHusa K pemeHHI0O 3ajaa | ypoBH=

1. Tlpn onpeseseHHH HeOOXOAHMHEIX Y3JI0B MOXHO YNOPSAJAOYHTH
10 BO3paCTaHHIO TAGMHIY 8HaueHHH y3/10B JHG0 TaGIHIly PacCTOAHHHA OT
HCCJIEAyeMOll TOUKH IO Y3JIOB H 3aTeM ONpeneJsiTb HeOOXORHMbHIE Y3JIH.

2. Cm. ykaszanHa K 3apgaue l.

3. Cm. pabory 5.

4—8. CM. TeoperHueckoe BBeJICHHe. )

9. MoanporpamMMa «Meron CumncoHa» ¢ ofecneueHHeM HEOGXOAH-
MOH TOYHOCTH® MOJHOCTBIO COBMAjaeT C aHAJOrHYHOH MOANpOrpaMMoi
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IS Meioja Tpaneuuii, 3a HCKJOUeHHeM ofpallleHHs B Helf COOTBETCT-
BEHHO K moanmporpamme «Merton CuMmcoHay.

10—14. CM. TeopeTHuecKOe BBEJEHHE.

15. Cm. ykasauua K sagaue 1.

Banaume II yposHa B sagauax Il ypoBus HeoGXOZHMO
COCTaBHTb MNOANPOrPaMMy METOAa, MOAMGHUHUPYS COOTBETCTBYIOMYIO
NOANPOrpaMMy H3 TEOPeTHYeCKOro BBefleHHd. K cOCTaBJEHHEIM IOR-
nporpaMMaM HanmucaTb HHCTPYKuHH. C HCIOJIb30BaHHEM COCTaBJEHHHIX
NOANpPOrpaMM peIUHTh YKa3aHHHlE 3ajauH.

Bapuanme: 3adas 11 yposus.

1. CocraBHTh MOANPOrpaMMy, peaqHsyIOUIYI0 MeToj HTepaunuit c
OrpaHHYeHHEM Ha 9HCJAO MPOBOAMMHX HTepauuii. OrpaHuuyenue sapa-
BaTh BO BXOAHON nepemenHofi. IlpexycMoTpers B moamporpaMMe Koa
OHNGKH, PaBHHI HYJIO, €CH pemeHHe ¢ He0OGXONHMOA TOYHOCTbIO Hafi-
JIeHO 8a BajaHHOe KOJHMYeCTBO HTepauHii, H eNHHHIE B IPOTHBHOM
caygae. Pemnth ypaBuenne u3 3amaud 4 yposHs .

2. CocraBHTb NMOANPOrpaMMY BEIYHCIEHHS ONPEASHHTENS C HCMOMb-
sopanueM Merofa I'aycca ¢ BHIGOpOM TIJIaBHOIO 3JeMeHTa B cToaGue.
BHUYHCAHTD ONpeleNuTe]b MaTPHUuUBl CHCTeMbl H3 3agayn 11 yposHsa I

3. CocTaBHTb MOANPOrpaMMy BHIYHCJIEHHS ONpefeNHTeNs C HCIOMb-
3oBaHHeM MeTofa ['aycca ¢ BBLIGOPOM IVIaBHOI'O 3JM€MEHTa B CTPOKe.
BLIYHCAHTL ONMpeeNuTe]s MaTPHLUH CHCTeMbl W3 3ajaud 11 yposus I.

4. CocTaBHTH NOANPOrpPaMMY BHIYHCHEHHS ONPENENHTENs C HCIOMb-
30BaHHEM MeTOJa I'VIaBHHX SJeMEeHTOB. BHIYHCIHTb onpelejHTeNb MaT-
pRuUN cHCTeMH M3 Samauu 10 yposms L.

5. CocTaBHTh MOANPOTrPaMMy, peaJH3YIOUIYI0 KBaJApaTHYHYIO HH-
TEePHOJISALMIO ¢ NpoBepKol Bcefi TaGaHubl Ha NPHCYTCTBHE OXHHAKOBHIX
y3aoB. IIperycMoTpers B moimporpaMme KoOj OWHGKH, PaBHHH HYJIO,
€CaIH B TaGJaHUe HET OJHHAKOBHX Y3JIOB, H eJHHHIIe B MPOTHBHOM Cly-
uae. Pemutb 3agauy 1 ypoBHa I, ucnoaedys npasuao 4).

6. CocraBuTb HOANMpOrpaMMmy, peaausyimouyio Merog Iaycca —
JXopaana ¢ BHGOPOM ryaBHOTO 3aeMeHTa B croabue. [Ipepycmorpers
B MoAnporpaMMe Koj OIIHGKH, PaBHBIM HYJIO, €CJHH CHCTeMa pelleHa,
 €HHHIle, eCJIH ONpPEeAeNHTeNb CHCTEME! PaBeH HyJM0. Pemuts 3agauy 11
yposHa L.

7. CocraBHTh MOANPOrpaMMy, peaausyiomyio Merof Helotona ¢
OrpaHHYeHHEM Ha 9HCJO NMOCAeNOBaTeJbHHX NpHGauKenund. Orpannge-
HHe 3aflaBaTh BO BXOJHOM nepemenHoi. IIpenycMoTpeTs B NOANpOrpamMme
KOJ OIHGKH, paBHBLIH HYJI0, €CJH pelleHHe ¢ HeOGXOXHMOH TOYHOCTBIO
HafileHO 32 3aJlaHHOe KOJHMYeCTBO NMPHG/IHMeHHHA, H eHHHIIEe B NPOTHB-
HOM cayyae. PemHTh ypaBHeHHe H3 3ajauH 5 yposHa I.

8. CoctaBHTH mognporpaMMy, peaausyiomyio Merox Heiotona c
npoBepKOH Ha AONMycTHMYI0 GNH30CTb K HYJIO 3HaUeHHH IPOH3BOLHOM.
JlonycTumyio Mepy GJH30CTH K HYJIO 3afaBaTh BO BXOAHOM nepeMeHHOM.
IIpexycMoTpeTs B MOANPOrpaMMe Koj OMHGKH, PaBHHIA HYJI0, €CHH
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3HAYEHHs NMPOUSBOAHON He CTAHOBATCA CJAHMIIKOM MaJeHbKHMH H pemle-
Hue Halijeno ¢ Heo6xonHMol ToyHOCThIO. Ecii sHaueHHs npoH3BOAHOA
CTaHOBATCA HERONMYCTHMO GJIH3KH K HYJIO, MPEAyCMOTPeTb BHIXOA H3
NOANpPOrpaMMbl CO 3HAYEHHEM Koja OMHGKH, PaBHHIM elHHHIe. PemuTs
ypaBHeHHe H3 3agauyd 5 ypoBHa I.

9. CocraBHTb NOANpGrpamMy, peaausymomyio Meron HbioToHa
¢ nmpoBepKofl Ha paBeHCTBO HyJIO 3HaueHHfl npoussopHof. Ilpexycmor-
peTb B noAmporpaMMe KoJ OIIHGKH, paBHbIA HYJ/I0, €CIH pelleHHe
HafileHo ¢ HeO6XOAMMON TOYHOCThIO. Ec/aM 3HaueHHe npoH3BOAHOM cTa-
HOBHTCSI PaBHBIM HYJIO, NPelyCMOTPeTb BbIXOJ H3 MOANPOrpaMMHl CO
sHAYEHHeM KOXa OMHGKH, PaBHHM eIHHHUe. PemuTe ypaBHeHHe H3
safayn 5 ypoBHs I

10. CocTaBHTb NOANPOrpaMMy, peANH3YIOULYI0 MeTox Tpameuni
¢ ofecrneyeHHeM HeO6XOAMMON TOYHOCTH NMPH OTpPAaHHUEHHH Ha KOJH9e-
CTBO AejeHHR HavaJbHOro wara nonojaM. OrpaHHYeHHEe HA KOJHYECTBO
ReJIeHHH HIara NMomoJsiaM 8ajaBaTh BO BXOZHOR mepemenHofi. ITpexycmor-
peTh B MOATIPOrpaMMe Koj OMHGKH, paBHHH HYJIO, €CIH HeOGXOXHMas
TOYHOCTh JOCTHTHYTa IPH BHIMOJHEHHH OTPAHHYEHHS Ha KOJHYECTBO
AeMeHHil HawaJbHOrO mara NMOmo/aaM, H efHHHUE B NPOTHBHOM Clydae.
Boiuncauts AHTErpan M3 3agayn 6 ypoBHs I.

11. Oas merona CHMICOHa DeIHTb 3ajadvy, aHAJOTHUYHYIO 3ajade
10. BeluncauTe HHTErpas H3 sagaud 7 yposH# I.

12. CocraBuTh NOANPOrpaMMy, peaJH3YyIOILYIO JHHeHHOe HHTep-
MOJIHPOBaHHE C MPOBepKOH Bcel TaGIHUEI Ha NPHCYTCTBHE ONHHAKOBBIX
y3JqoB. [IpenycMoTpers B nognmporpaMme KoX OIIHGKH, PaBHHIA HYJIO,
ec/iH B TabJHIle HET ORMHAKOBLIX Y3JI0B, H €XHHHIE B NPOTHBHOM CJIy-
gae. Pemuth 3afauy 1 ypoBHs I, Hcnmoaw3ys npasmio 2).

13. CocraBHTh NOANPOrpaMMy, peasiH3yIOUlyl0 BHYHCJEHHE Ompe-
ReJIMTENs C HCMONb30OBaHHeM Mertofa aycca — )Kopiana ¢ BniGopoM
[JIABHOTO 9/1eMeHTa B CTOJIGIe. BEIYHCANTD OnMpefenTe/Ib MaTPHIH CHC-
TeMpl M3 8agaud 11 ypoBus I.

14. CoctaBHTb MOANMpPOrpaMMy BHIYHC/AEHHS ONpPeEReNHTeNd C HC-
nonb3oBaHMeM Merofa I'aycca — )Kopaana ¢ BEHIGOpOM IJIaBHOTO 3Je-
MeHTa B CTPOKe. BHIYHCIHTH OnpejesHTeNb MaTPHIIB CHCTEMB H3 3aJiauH
11 yposus L. )

15. CocTaBHTb NOANPOrpaMMy BHIYHCJEHHS OMpPeNeJIHTEeNd C HC-
nonb3osanneM Meroxa I'aycca — )Kopmana ¢ BHIGODOM IJIaBHOIO 3Je-
MEeHTa B MaTpHUe. BHIYHCAHTH ompejenuTeN» MaTPHLBl CHCTEMBl H3 3a-
xayn 10 ypoBHa .

Ykasaunuuas K pemeHHi 3agau Il yposnuas.

1—2. CM. TeoperHyecKoe BBeleHHE.

3—4. IlpH BHIYHC/IEHHH ONpeAeNHUTeNs HET HEeOGXOAHMOCTH 3amno-
MHHATb II€DECTAHOBKH CTOJOGLOB, Hafo TONLKO NMPH KaXHo# mnepecra-
HOBKe YMHOXaTb onpefeaurtenr ra —I1.

5. CM. ykasanue K 3agaue 1 yposHsa I.
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6—11. CM. TeopeTHueCKoe BBEJEHHE.

12. CM. yxasanue x 3agaue 1 ypoBus I.

13. CM. "1eopeTHueckoe BBejeHHe.

14—15. Cm. ykasaHHe K 3ajauaM 3—4.

3anaunue III yposHs 3agauu 1] yposusa Tpe€yior aH6O
cocTaBjJeHHs Gojiee CHAOXKHHX NOANPOrpaMM, JHG60 KOMGHHHPOBAHHS
NOANPOrpaMM H NpeANoJaraloT 3JeMeHT TBopuecTBa. JJisi CoCTaBJeH-
HBIX MOAMPOrpaMM HaNHCaThb HHCTPYKLHIO.

Bapuanmer 3ad0au 111 ypoena.

1. CocTaBHTh noAmporpaMmy, peaJH3YIOUIYI0 peIEHHEe CHCTeMul
JIMHEHHHX ypaBHeHHH H BHYHC/IEHHE ONpPEASNHTE]S MaTPHIL CHCTEM:
MetoioM Iaycca ¢ Bu6opoM raasHOro s/ieMenra B crpoke. IIpeaycmor-
peTb B moanporpaMMe Koj OWHGKH, paBHHH HYJIO, eCJaH CHCTeMa
pelleHa, ¥ eAHHHIE B NPOTHBHOM cayyae. Pewnts 3agauy 11 yposna l.

2, CocTaBHTh NOANDPOrpaMMy, peajH3YIILLYIO pemIeHHe CHCTeMH
JMHEHAHBIX ypaBHeHHH H BHIUHC/EHHe ONpeJeJHTE]s METOLOM IJaBHBIX
snementoB. IlpenycMorpers B nogumporpamMme KoA OWHGKH, PaBHWi
HYJI0, €CJIH CHCTeMa pellleHa, H eHHHIle B NPOTHBHOM cayuae. Pemuts
sapauy 10 yposusa I

3. Hcnoab3ys noanporpammy «Mertoj Tpaneuit ¢ oGecneueHHeM
X

3
HEOGXOAUMOl TOYHOCTH», IOCTPOUTH TabaKIy PyHKuHH F (x) = ____lnt tat

Ha otpeske [1; 4] ¢ warom h=0,5. Hcnonr3ys nopnporpammy «JIunes-
Hasg HHTepNoJALHA», BbYHCcAuTh F (2,761).

4. Pemnth 3agauy 3, Hcmoas3ys noanporpammy «KpanpaTuunas
HHTEPIOMS LU,

5. Pemutp 3agauy 12 yposus I. Hcnoabays noanporpaMmy «Jlm-
HellHas HHTepPNoOJALMA», BHYHCIHTL Y (0,327).

6. Pemuts sapauy 5, Hcmosnb3ys mogmporpaMmy «KsajparHuHas
HHTEPNOAALHAD.

7. CocTaBHTh NOANPOrpaMMy, peaJH3YIOWYIO pelleHHe CHCTeMH
JIHHeHHBIX ypaBHEeHHH H BHIUHCJEHHe onpegenanTenass merodoM laycca —
JXopnana ¢ BeIGOpoM riaBHOrO 3jeMeHTa B MaTpHue. [IpegycMorpers B
noAnporpaMMe Koj OWHOGKH, PaBHBIH HYJIIO, €CJIH CHCTeMa pelleHa,
H eHHHLE B NPOTHBHOM caydae. Pemntp 3agauy 10 ypomus I.

8. PemuTh 3anauy 13 yposus 1. Hcnoansys noanporpammy «JIn-
HeliHas MHTepNoOJALMA», BHUYHCIHTE y(0,176) u y'(0,241).

9. Pemuts 3agauy 8, ucmoassys noanporpamMmy «KsajapaTHumas
MHTEPIOIALHAY.

10. PemnTs 3anauy 14 yposus 1. Mcnoabsys nognporpammy «JIn
HeHHasl HHTEPNOASLHsS», BoiuucaHTL ¥ (0,11) u 2(0,22).

11. PemuTs 3agauy 10, Hcmoin3ys noanporpammy «KsaapaTes-
Hasg MHTepIOJALHAY.

12. CocraBuTh NOANPOrpaMMy, peasH3YIOLIYI0 PElIeHHe CHCTeMH
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JIHHeAHbIX ypaBHeHHll U BLIYMC/ACHHE onpefennTess MeronoM laycca —
JXoppana c BeIGOpOM TJIaBHOrO 3JeMeHTa B CTpoke. [lpeaycmorpersb
B HoanmporpaMme KOj OWIHGKH, PaBHbIi HYJIO, €C/H CHCTeMa pelleHa,
H elMHHLEe B NMPOTHBHOM cJayvae. Pemmurs 3agauy 11 ypoBus I.
13. Hcnonwsys moanporpaMmy «Merton CummcoHa ¢ ofecrneueHHeM
HEeOGXOIMMOH TOYHOCTH», MOCTPOUTh Tabnuuy OyHKuun F(x) =
X
e 1
=S dt nua orpeske [0;2] ¢ marom A=0,25. Hcnoab3ys moanpo-
0

d

el 41

rpamMMy ~ «JIuHefiHas HHTepmoisiuMs», BhuHcaute F(0,737).

14. Pewuts 3apauy 13, ucmonnsdysi moanporpamMmy «KsagpatHu-
Hasi HHTePIOJS LU,

15. CoctaBuTh mOAMpOrpaMmy, peanusyiowmyno Merol HbioTona
C OrpaHHUeHHEM Ha YHCJO MOC/JEeI0BaTeNbHhIX MPHOGIHKEHHA H Ipo-
BEePKOH Ha DaBeHCTBO HYJIO 3HayeHHH npou3BoiHOH. OrpaHHueHHe
3allaBaTb BO BXOJHOH mnepeMeHHoH. [IpenycmoTpers B moAmporpaMme
KOJ, OWIHGKH, PABHLIH HYJIO, €C/H pelieHHe ¢ HEOGXOAHMON TOUHOCTBIO
HalileHo 3a.3a/lJaHHOe KOJHYEeCTBO NMPHOMHMKeHHH, H eJHHHIE B NPOTHB-
HOM cJayuae. Pemnts ypaBHeHMe H3 3ajayH 5 yposHs I.

YKkaszauus K pemenunto s3apgau III ypoBHsa

1,2,7,12 u 15. CM. TeoperHyeckoe BBeJeHHe.

3,4,13 u 14. [asa yOuicTpeHHs BHYHCIEHHH BOCMOJAb30BATHCH

b ¢ b
TeM, 4TO S f(x)dx =S f(x)dx +S f(x) dx. Tabauiyy coorBercTByoLLeii
a a ¢

(YHKUHH 3amOMHHTD B MacCHBe JIJIs NOCJAEAYIOWEH HHTepHOJIALHH.
Hurerpuposanue npeaycmorpers ¢ TouHoctbio 10-3. Cm. ykasanHe K
sagavye | yposusa I.

5,6,8—11. Ta6nuuy 3HaueHHH peuleHUS 3aNOMHHTb B MACCHBe
Aas nocnaenyiomelt uurepnonsiuud, CM. ykasaHHe K 3anaue 1 ypoBHa 1.
B sazauax 8 m 9 cM. 3ameyaHHus K nporpamme «Pemenue guddepenun-
albHHIX ypaBHeHHH MeromoM Jiiuepa».

Bonpocw Ana camMmonpoBepKH.

1. B uem cocrour 3ajaua uHTepnoJsauuu? Muorousnen Jlarpanxa.

2. Uro Takoe JuHefiHoe HHTeprmosupoBaHHe? [IpoBepnTe paBeH-
cTBO0 B dopmyne (2).

3. Uro Takoe KBajpaTHuyHOe HHTepmosupoBaHHe? [IpoBepbTe
paBeHCcTBO B dopmyJe (3).

4. HM3o06pasuTe reOMeTPHYECKH y3Jb HHTEPNOJIANMH, BEOGDaHHbLIE
no npasuaam 1), 2), 3), 4).

. Meton noJsioBuUHHOTO JeseHHsi. CXOAHMOCTE MeToZa.

6. Meron urepauuii. YcJoBHEe CXOAMMOCTH. YCJIOBHE Npekpalie-
HHsL JIpoliecca.

7. Meroxn HbooToHa. YcJIOBHE CXOZMMOCTH. YCJIOBHE OKOHUaHHA
BbHIYHCJIEHHH.

8. CpaBHeHHe MeTOAOB pelleHHS ypaBHeHHH.
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9. Meton Ttpameuuifi. Kak opranu3oBaTb BHIUHMCJIEHHE HHTerpanaa
C 3aJaHHOH TOYHOCTBHIO?

10. Merton Cumrncosa.

11. Meton T'aycca. Hegmocratku meroga.

12. MeToarl TiaBHHX 3JMeMeHTOB. CpaBHeHHE MeTOHOB.

13. Buluucienue ONpeaepHTeNs.

14. Meron Taycca — )Xopnana.

15. Merox diinrepa. Kax opranuH3oBaTe pemenne AuddepeHunn-
aJIbHOTO ypaBHEHHs C 3aJaHHON TOYHOCTHIOP?

Paboma 7 BbIBOJA PE3YJ/IbTATOB B BUAE T'PA®HKOB *),
TABJIHLL U THCTOTPAMM. NOCTPOEHHE
TEOMETPHUYECKHX ®HUTYP

Teopernueckoe spenenue [lpu pemwenun 3agay Ha
OBM paxHOe 3HaYeHHEe HMeeT HaIJIAAHOCTb M YXOGCTBO janbHeliuiero
HCIIOJIb30BAHHS BLHIBOAHMBIX pe3y/bTaToB. OCHOBHBIM CDEACTBOM Ha-
MJISAHOTO TpejcTaBleHHss HHbDOpMaUHH B s3blKe OeficHK sBJsercs
crangaptHas dyHkuus TAB (cm. n. 5.6 raasw 3), nossossiomas ctpo-
HTb IpadHKH, BHIBOAUTL JaHHHIE B BHAe TaGJHL, MOJYYaTb pas3jHYHHE
reomMeTpHueckHe ¢urypel. OaHuM H3 crnoco60B HarJsAHOrO NpeJCcTaB-
JIEHHSI De3yJIbTaTOB $IBJASETCS MOCTPOEHHe THCTOrpaMM, KOria Aas
KaxJoro IaHHOTO Ha 3KpaHe CTPOHTCA JHHUSA, NJIHHA KOTOpOHl mnpo-
FOpHHOHAJbHA YHCIOBOMY 3HaYeHHIO JaHHoro. Huxe paccMoTpesna
peanusanis Ha A3bKe GeHCHK CJelyIOIHX CNOCOGOB BHIBOXA De3Ydib-
TaTOB!

— B BHJE rpadHKoOB;

— B BHJAe TabJiHu;

— B BHJe THCTOrpaMm,

a TaKXe METOABl MOCTPOEHHS reOMeTpHYecKHX (Huryp.

1. Iocmpoenue epaguros ¢ ucnoav3osanuem gynkyuu TAB. Ian
nocTpoeHus rpaduka GyHKuHH y=/f(x) B 3afaHHOM HHTepBaje H3Me-
HEHHS X C 3aJlaHHBIM IIATOM /ISt KaXJoH HOBOH TOYKH GyleM nedaTarh
B HOBOH cTpoke KakoH-HHOYIb CHMBOJI, HampHMep *, B IO3HIHA,
onpelensieMoll BLIYHCJAEHHHIM 3HaueHHeM OYHKUHMH f(x), HCIONB3ys
ans storo ¢yukuuio TAB.

PaccmotpuM nporpammy 4.44 (3fech H Rajee crnpaBa — De3yJbTaT
BHITOJIHEHHSI TIPOTpaMMBl).

Korga nporpamma BuimoJusiercsi, To npn X=0 * nossasercs
B HYJdeBOH NO3HUHH nepeoil cTpoku, npH X=1 (IpH BTOpPOM BHINMOX-
Hennn onepatopa PRINT) % nosiBisercss B mepBoil NMO3HUHH cleny-
tomell cTpokH, npu X=2 % NosB/IsSETCA BO BTOPOH MO3HIHH TpeThbe
CTPOKH U T. A. CTPOKH OTCTOST IPYT OT ApPYyra Ha PaBHOM PacCTOSHHH,

*) CpeAcTBa AJs PaboTH C rpadomocTpOHTeNeM He paccMaTpH-
BaloTCH.
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Nporpamuma 4.44

10 FOR X=0 TO 15 RUNNH
20 PRINT TAB(X)§"»*
30 NEXT X *
40 5TOP *
*
*
*
*
*
¥
*®
*
*
*
*
#
*
*

STOP AT LINE 40
H 3TOMY PacCTOSHHIO MOXeT GHTh NMOCTaBJIeH B COOTBETCTBHE MOCTOAH-

Hu# mar uaMenenws X, paBHHE B paccMaTpusaeMofi mporpamme l.
TakuM 06pa3oM, COBOKYIHOCTb 3Be3JloUeK, MOABHBIIAACA HA 9KpaHe B
pesyibTaTe BHINOJHEHHA nNporpammul 4.44, MoMeT paccMaTpHBATHCH
Kak rpapuk ¢ymknme Y=X B nnteppaie uamenenns X ot 0 no 15.
Ipu sTom Béprnxanbuaa ocb 9KpaHa ABJfSETCA OChIO abCLHCC (ochi0 X),
a TOpPH3OHTaJbHAS — OCbI0 OPIHHAT (OCHIO Y), T.e€. rpadHK OKasH-
BaeTcsl MOBEPHYTHM OTHOCHTENbHO MPHBHIYHOIO MPeACTaBJIEeHHA Ha 90°.
PaccMoTpuM emle OAHY Mporpammy (CM. mporpammy 4.45).
Nporpamma 4.45

10 X=-5% RUNNH
20 PRINT TAB(X¥X)} %"
30 X=X+1 o *
40 IF X{=5 6O TO 20 *
50 8TOP ; ¥
*
*
#*
*
*
*

S8TOP AT LINE 50
Ilpu xaxaom BunonaHenuu omepatopa PRINT mna caenyiomes
CTPOKE 3KpaHa TOABJSETCS % B MO3HLHH, ONpelesisieMOlf 3HaueHHeM
X«X, rmze X mensercss or —5 Ao 5 ¢ waroM 1. Ecau cyurtaTh BepTH-
KaJlbHYIO OCb 9KpaHa OCbi0 X, a TOPH3OHTaJbHYI0 — OCbIO Yy, TO MOCJje
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BHNOJHEHHN STOM nNporpaMmel Ha 3KpaHe O6yJleT BhYepueH rpadHk
oynkuuu y=x2, comepxamui 11 Touex, 0GO3HAUEHHEIX 3Be3JOYKaMH.
IpuBeseAHyl0 NporpaMMy MOXHO MOAH(HIHPOBATH TaKUM ©6-
pasoM, 4TOOH PHAJOM C * Ha SKpaHe MOABJAAJOCH 3HaUeHHe (HYHKIHH
(cm. mporpammy 4.45').
NMporpamma 4.45°

10 X=5 RUNNH
20 H=X¥X
30 PRINT TAB(H);"%"§H #23
40 N=X+1 » 14
50 IF X{=5 GO TO 20 %9
40 STOR % 4
%1
%0
a1
% 4
* 9
* 16

* 2%

'STOF AT LINE 40

3navenne X+X B 9TOil mporpaMMe BHUHC/IfETCA OAHH pa3 (ome-
parop 20) u npucBauBaercs mnepeMeHHoli H, Koropas ucnoansyercs

Jnanee B omepartope 30.
Hayano

nevars neyars
ocy opdunar ayepedrol
u T0YKYU TQYKY

|




ITpn XenaHHM MOXHO TOYKM rpaduka NeyaTaTb NPH IOMOLLH
sHaueHHH OQYHKOHH B KaxHoH Touke. JlIl 3TOr0 HYXHO 3aMeHHTH
onepatop 30 caenywomHum obpasom:

30 PRINT TAB(H); H

MozubunupyeM nporpaMmy Tak, yToGhl Ha SKpaHe BplUepUHBAJHCDH
TaKKe ocH abcuucce H opauHaT. st 5Toro A06GaBHM elue ONHH YJIQH B
cnucok BhiBoja omepatopa PRINT, ¢ Tem uto6bl Ha KaMnol crpoke
B NMEPBOH NO3HIUH NevaTajcsi cUMBOJM «|» (M3 3THX CHMBOJIOB H 6yler
cocToATh ock abemuce). Och OpAHHAT HAaYepTHM CHMBOJIAMH — &—3,
KOTOpHIe JOJIXKHHI JJIs1 9TOTO GbiThb BHIBEJEHbl BO BCIO CTPOKY npu x=0
(puc. 4.12 u nporpamma 4.46).

TMporpamma 4.46

10 X=-5 RUNNH
20 IF X()0 GO TO 90

J0 PRINT “%"}

40 FOR I=1 TO 30

B0 PRINT "=}

60 NEXT I

70 PRINT

0 G0 TO 100

0 PRINT “1"FTAR(X#X)F %"
100 X=X+1

3110 IF X{=5 GO TO 20

120 STOF

[
1
N
.
i
.
¢
'
i
I
1
[}
i
]

STOP AT LINE 120

Onepatopsl 40—60 BbiBOAAT IpH x==0 B OXHY CTPOKY CHMBOJILL <—%,
ofpasyiouiHe ocb OpPAHHAT.

Ilpu cocraBneHHH NporpamMMsl AJsi HonyueHus rpadpuka ¢yHKIHH
HYXHO MMeTb B BHAY, 4TO apryMeHT GyHKuHH TAB MoxeT u3MeHATbcs
B AnamasoHe ot 0 no 71, H, cieloBaTesNbHO, €CJH 3HaUeHHA GYHKUHH
y=f(x) nexar BHe 3TOro AHana3oHa HJH H3MEHSIOTCS He3HAUHTEIBHO
AJA OTACJABHRIX TOUYeK rpaduka, TO cJeAyeT BBOAHTbL macuimab u cosue.
Macmta6 BoIGHpaeTcs, HCXOASA M3 TeX cooOpaxeHHH, YTOGb MHHHMAJb-
HOe M MaKcHMaJbHOe 3HaueHHs OYHKIHH H306paxajHch TOYKaMH,
OTCTOSILIMMH APYT OT Apyra He Gosiee ueM Ha WIHPHHY 3KpaHa. CasHr
BHGHpaeTcs TaK, YToGb MHHHMaJbHOe 3HaUeHHe BHBOLHJIOCH He MeHee
uyem B 0-10 MO3HILHIO.

EclH Ymax H Ymin — MaKCHMaJbHOE H MHHHMaJbHOe 3HaYeHHs
¢yHKUHH y={(x) NpH H3MEHEHHH X B 3aJlaHHBIX Npejenax, TO MaciuTal
M u caBur S MOXHO ONpeeNHTb, HCIOJAb3YS COOTHOIIEHHS

Mymax+S = Amax

Mymin+S= Anin,
rie Amax H Amin — MaKCHMaJbHOe H MHHHMajbHOE 3HAaYE€HHA apry-
menta dyukuuu TAB (BniOupalorcs B mpegnenax or 0 mo 71).
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Aprymenr ¢ynknuu TAB samaercs ganee poipaxkenneM S-+Mf(x).

ITp umep. Iocrpouts rpaduk GyHKnuH y=sin x B HHTepBaJe
ot 0 1o 27 ¢ maroM 7i/8 ¢ BHYEPYHBAHHEM OCH aBCIHCC.

3Hauenus (QYHKIHH Sin x H3MeHsIOTCA B mpenenax or —1 g0 1,
H 3HaueHHs MacliTaGa M CABHra MOXHO, CJeEJNOBATEJIbHO, ONPEJEHTh
H3 COOTHOLUCHHH

M4-S=50,
—ME8=0

(rpaduk Oyner pacmosaratbcsi Mexay O-fi u 50-if mo3HIHAMH 9KpaHa).
Orciona M=25, S=25.

[pu BhiuepUHBaHHH OCH abCLHCC HYXKHO HMeThb B BHAY, 4YTO B Iep-
BOM IOJIyMepHOAe CHMBOJ, H300paxawoiufi och a6Genuce (!), moskeH
neyataThCcsl JO CHMBOJA, H306paxalomero GyHKIHIO, BO BTOPOM — Ha-
o6opor. Ecnu xe ¢ynkuus pasHa 0, T. e. mepeceKkaer B 3Tofi TOUKe
ocb a6CLHCC, TO B 3Ty MNO3HIHIO LOJXeH BBIBOZHTBCA TONBKO OJHH
cumon (#). [losTomy B mporpaMme ROJ/KHBI GbITb TPH Pa3JHUYHBIX
onepatopa PRINT (cm. nporpammy 4.47).

MMosscHeHus K nporpamme. B nporpamme Hcnonb3o-
BaHH BCHOMOratesbHele nepemennsile P u H, 4ToGel He BHIYHCAATH
MHOFOKPAaTHO OAHH H Te XK€ BhIPaXKeHHS.

IMposepka P Ha copnajeHnue c HyJeM B ctpoke 50 ocyuecrsasercs
¢ TouHocTbio 2:¢10-3. TouHoe paBeHCTBO HYJIO 3HAaYeHHs Sin ¥ Dpak-
THYeCKH HHKOTJa He JOCTHTaercsl, TaK KaK BhIUHcJeHHe sin x B DBM
OCYILECTBJISAETCA NPHOIHKEHHO CYMMHDOBaHHEM psja.

Jns ynydlleHHs BOCNPHSITHS Ha OCSAX OpPAHHAT H aGCIHCC MOXHO
YyKasaTbh TaKXXe HEKOTOpble TOYKH, ONpejesiomue BHOpaHHbI MaciuiTal
NOCTPOEHHs, a TaKxKe HaneyaTaTb o6osHauenHe oceit. [Tporpamma 4.48
BHITIOJIHSIET NOCTpoeHHe rpaduka GYHKUHH cOS ¥ ¢ 0603HAYEHHEM Ha
ocH opauHart touek —1, 0, 1 H o6o3HauenneM oceft X u Y.

I'paduk pacnosnaraercs mexnay 10-fi u 60-fi mo3unusMH 3KpaHa.
HOas atoro HcnoJabdyeress Macmtab M=25, casur S=35. Pasmerka
ocH opauHat ocyuectsiasercs omeparopoM PRINT (ctpoka 10). Ilo-
MHMO 3TOr0 NOTpPe6OBajloch NpephiBAHHE TOPH3OHTAJbHON JIMHHH,
o0603Hayamle ocb OpAHHAT, CHMBOJIOM «.», BbIBeeHHEM B 10-10 nosu-
uuto (npr X=-1) onepatopoM PRINT B ctpoke 30, cumsosom «!»,
BhiBefleHHBIM B 30-10 nmosunuio (npu X=0) onepatopom PRINT B crpoke
50, u Toukoit rpadmuka %, BniBeseHHON B 60-10 mosunuio (npu X=1)
onepatopom PRINT B crpoxe 70.

2. Mocmpoerue e2pagdukos ¢ ucnorv3osanuem maccusa. Hpyroit cmo-
co6 BhIBOJAAa pe3yJbTarToB B BHJAe rpadHKa — co3ZaHHe ero KONHH B
CHMBOJIbHOM MaCCHBE U BHRIBOJ, AaJjee, 3TOTO MacCHBA Ha SKpaH HJH Ha
neyataiomee ycrpoiictBo. CHMBOJNbHBIE MaccHB INIpPH 3TOM paccMmaT-
pHBaercsl KaK IJIOCKOCTb: KOOPJAHHATa MO ocH abCiHce — HOMep CTOJG-
1a, KoOpAHHATAa MO OCH OPJHHAT — HOMep CTPOKH.
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Ilporpamma 4.47

10 1=0

20 X=0

30 H=PIL/8

40 P=25%5IN(X)

50 IF ABS(P)(=2.00000E-03 &0 TO %0
60 IF PO 60 TO 110

70 PRINT TAR(P+25) 5 %“3TAR{(25)3"1
80 GO TG 120

90 PRINT TAB(23)3"x"

100 GO TOQ 120

110 PRINT TAB(25)3”1*1TAB(P+25) 3°»°

120 X=X+H ‘
130 I=I+1
140 1IF I{=14 6@ TO 49
150 STOF
RUNNY
*
! #
H »
] ¥
' R
¥ »
1] »
! *
*
» L
14 ¥
* [}
* ¢
* 1
#* !
» 1]
¥

STOP AT LINE 150

CHMBOJIbHHE MaceHB BHayaje Jo/iKeH OWTBH 3amojHeH npoGesamu,
a jajee, B 3aBHCHMOCTH OT 3HaYeHHS apryMeHTa H BHYHCJAGHHOro
3HayeHHS QYHKUHH B COOTBETCTBYIOIIHA 3X€MEHT MaCCHBa BROCHTCH
KaKoil-1160 CHMBOJ, HampuMep #. IIpH 3TeM HOMepa cTOA6LOB MOTYT
uaMeHAThCH oF 1 Ao 80 no mApHHE 5Kpana. UHCHO CTPOK onpefeasercs
COXpaHeHHEeM HaIVIAJHOCTH BHIOJHAEMOro nocTpoends. HyxBo nMers
B BHAY, UTO 9KpaH JHCIJes HMeeT QHKCHPOBaHHOE YHCAO CTPOK. Ecan
MmaccHp OYyReT cojepxaTh Goisbluiee YHCIO CTPOK, TO H300paKeHHe He
HOMECTHTCA NMOJHOCTLIO Ha 3KpaHe, ORHAKO MOXeT GuTb BHBEJCHO Ha
negaraiouiee ycTpoiicTso.

INpn dopMHpOPaHHH B MaccHBe FrpaduK MOXKeT GHTb OPHEHTHPOBaH
NPUBLHYHBIM IJA Hae CHOcoOoM (och OpAHHAT — BepTHKajibHag). Mac-
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Nporpamma 4.48

10 PRINT TAB{9)3"~1"1TAB(3S) 10" FTAB(60)F *1°
20 FOR I=1 TO 10 \ PRINT “~*J \ NEXT I
30 PRINT =,

40 FOR I=1 TO 24 \ PRINT "="§ \ NEXT Y
50 PRINT “1*}

80 FOR I=1 TO 24 \ PRINT *="§ \ NEXT 1
70 PRINT “#"§

80 FOR I=1 TO 2 \ PRINT “=*} \ NEXT I
90 PRINT *) Y*

100 H=P1/8 \ X=H

110 FOR I=1 T0 14

120 A=25%C05(X) i

130 IF ABS{A)<1.00000E-04 80 T0 170
140 JF AX0 5O TO 180

150 PRINT TAB(A+35); %" JTAB(3S)J*1"
160 60 10 190

170 PRINT TAB(35)§°%" \ 60 10 190

180 PRINT TAB(35)§”|"ITAB(A+35) 7 %
190 X=X+H

200 NEXT X
210 ERINT TAR(IS)F"V" \ PRINT \ PRINT TAB(I®)§°X°
RUNNH

-1 0 3
' i =) ¥
1 ]
i ]
{ ]
%
. 1
3 1
] !
# 1
* 1
Y ]
* {
*
t ]
i $ .
H v
v
X

mTa6 H CABHT IPH STOM HeOGXOAHMO BBOAHTb KaK AN (DYHKIHH, TAK
H LIS apTyMeHTa.

EclB %min, ¥max — FPaHHLB H3MEHEHHS aPTYMEHTA, Ymin, Ymax —
TPaHHIW H3MEHeHHs (QYHKIHH, TO MacwiTab H CABHT AJIs apryMeHTa H
GyHKIHH MOTYT OHITh OnpejesieHbl H3 COOTHOLIEHHH

Myxmax+Sc="Jmax

M xnin+Sx = Jmin,

M yymax +Sy = Imax,

Myymin+sy=lmina
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r1e Jmin» Jmax> Jmin» Jmax ONPENEJNSIOT TPaHHUE HOMEPOB CTOJNOLOB
H CTPOK B MaccHBe, B IIpejielax KOTOPHIX GyAer pacnosaratbcsi rpadux.

Jlnsi 3HaueHH# apryMeHTa x ¥ QYHKIHH y HOMEpD CTPOKH / ¥ HOMep
cronbua J onpeseasiorcss fajee no ¢opmynaMm

I=Sy+My°y»
J=Sx+ Mx‘x-

Cnexyer OTMeTHTb, YTO NMOPSJOK, B KOTOPOM 3aNlOJNHAIOTCS 9Je-
MEeHTH MacCHBa, 3HaYE€HHS He HMeeT.

®opMHpoBaTh Tpa@HK MOXHO M B YHMCJIOBOM MacCHBe (MTO Cyule-
CTBEHHO yMeHbIUaeT HeoOXOXHMHIH 06beM NaMsATH), KOLHPYs COOTBET-
cTBylolHe CHMBOJH Uupamu, Hanpumep, O — npoben, 1 — Touka
rpapuka %, 5 — ocb opamHar «!», 6 — och abcuuce «—». Ilpn Bu-
BOJe Ha NeyaTb KOAbl 3aMEHSIOTCS COOTBETCTBYIOUIHMH CHMBOJIAMH.
Tako#f cnoco6 mpHMeHeH B NPHBEJEHHOM HHXKE IIpHMeEpe.

IMpumep. Mocrpours rpaduk OyHKUMH y=x> TPH X, H3Me-
HspoleMcs B npepeaax oT —5 Jo b ¢ marom 1, ¢ BeYepUHBaHHEM OceH
KOOpJHHAT.

Pemenue OopMupoBanhe rpaduka OyleM OCYUIeCTBAATh B
maccuse A (26, 60). Touky, COOTBeTCTBYIOWYI0 MHHHMaJbHOMY 3Ha-
4eHHIO X, NOMeCTHM B 5-# cTonben (Xpmin=-—>5, Jmin=>5), MaKcHMaJb-
HOMY 38HaYeHHI0O X — B 55-ii croa6elm (xmax=05, Jmax=>55). Orciona
Sx=30, M,=>5. YunThiBas NopsALOK BbIBOJA CTPOK MaCCHBA Ha 3KpaH,
TOYKY (TOYKH) C MHHHMaJbHBIM 3HaueHHeM (QYHKIHH NoMecTHM B 26-10
CTPOKY (Ymin=0, /min=26), ¢ MAKCHMaJbHLIM 3HaYeHHEM B 1-10 (Ymax=
=25, Imax=1). Crenosarensno, Sy=26, M=—1, 1. e. HoMep CTPOKH
U HOMep cToa6ua Aas 3Havennit aprymentra X M OyHKnuu Y GyayT
onpelessiTbcsl COOTHOLIEHHSAMH

J=3045X,
1=2—Y.

Huxe npusoauTcs nmporpamma (cM. nporpammy 4.49), ocymects-
aswomas GopMHpoBanue H neyaTh rpaduka QyHKUHH y=x%, H pe3ys-
TaT ee BHINOJHEHHS.

MMosceenus X mporpamme. [leuate rpapuka ocy-
mecTsasieTcss mo cTpokaM. Has xaxporo 3mavenus 1 (I=1, ..., 26)
tdopmupyeTcss cTpOKa B BHIe cHMBoJbHOH mepemenHofi P{}, Koropas
onepatopom 250 suBoANTCA Ha 3KpaH. [Ipu GopMHpOBaHHH CTPOKH AJs
neyatd B nukae no J (J=1, ..., 60) x nepemennofi P} npucoenn-
HsleTcsl 1O OLHOMY CHMBOJY, 3HaueHHEe KOTOPOI'o OmpelensieTcsl 3Ha-
YeHHEM COOTBETCTBYIOUIET'O 9jeMeHTa MaccHBa A (ctpokH 190—240).

3. Iocmpoerue mabauy. Uto6m BLHIBECTH pe3yJbTaTH B BHAE
TabJMIb, HYXKHO YMeTb HameuaTaTh (MJIH BHIBECTH Ha SKpaH) TOpH3OH-
TajlbHHIE JHHHH, BePTHKaJbHHE JHHHH, pasfenasiomue rpadm, Hamne-
YaTaTh WIaNKy TaGJaHLH, T. €. CofepKaHHe rpad.
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Mporpamma 4.49

10 DIM A(26560)
20 REM 3ANOAHEHUE MATFUUB TPOREMAMW. KOA NWFORENA = O
30 FOR I=1 TO 26

40 FOR J=1 TO 40

50 A(Is ) =0

60 NEXT J

70 NEXT I

B0 REM 3AHOCUM E MATFULY OCH KOOFRKHAT .NOAM OCERE X = &9 ¥ ~ 5
90 FOR I=1 TO 26 \ A(I+30)=5 \ NEXT I

100 FOR J=1 TQ 60 \ A(26yJ)=4 \ NEXT J

110 REM TOCTFOEHUE I'FAOUKA. KOA FPASHKA = &

120 FOR X=-5 TQ §

130 Y=X*X

140 A(26-Y130+5%X) =1

150 NEXT X

160 REH NEYATH TFFASVKA

170 FOR I=1 TO 26

180 Pa=~

190 FOR J=1 TO 40

200 IF A(IyJd) =1 THEN Fe=Fe+*%°* \ GO TO 240

210 IF A(I»J)=5 THEN Px=Px+*1* \ GO TO 240

220 IF A(Is =6 THEN PE=P¥+“-" \ GO T0 240

230 Pr=pEs” "

240 NEXT J

250 FRINT Fx

260 NEXT I

RUNNH

*
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BLIBOJ TOpH3OHTaNbHON JHHHM B no3uud ot 1 go N oGecneun-
BaeTCs onepaTropaMH
z

FOR I=1 TO N \ PRINT “~"F \ NEXT I \ PRINT

rae nocieannfi onepatop PRINT, He comepxkamuit cnHcKa BHBOAa,
oGecneunsaeT mnepexol K cJAelyiomel cTpoke.

IMewaTh BepTHKANbHBHIX pasfelsONMHX JHHHA ofecneunBaercs
BHIBOJIOM B OJHH M Te e IIO3HLIHH KaXJOil CTPOKH NOAXOASILErO CHM-
Bosna (Hanpumep, I uau !). Ileyats wanku TaGJaHOBE OCYLIECTBJASETCS
J0 BXOZa B IHKJ BHIBOXOM Ha3BaHHfi rpad B OZHY HJH JBe CTPOKH
B TNO3HIHH, NpeJHa3HayeHHble [JIS COOTBETCTBYIOWEH HHpopMauuh.

IMocsie nomyyeHHs B LHKJEe OYePeAHbIX pe3yJbTaTOB OHH HedYa-
TalOTC B OJHH H Te XXe NO3HUHH (rpadel TabIHUL) B NMOCJeAOBaTENb-
HHX cTpokaX. CpexcTBoM, ofecrneyHBalOM[HM BBIBOX KaXAOTO NOJY-
yaioulerocss pesyJbTaTa B OLHH H Te XKe NO3HIKH NOcJeL0oBaTeJlbHHX
c¢TpoK (mpyr mox apyrom), sisasiercs ¢ynkuus TAB c¢ aprymenTom,
3aflaHHbIM KOHCTaHTOH.

I1pumep. Haneuarars Tabiuny oyunxkuuu y=ch x= (e¥-e=*)/2
B HHTepBaJle H3MeHeHHs x oT 0 go 2 ¢ maroM 0, 2 (mporpamma 4.50).

Moscnenuns x nporpamme. [levare ropH3oHTaRABHOI
JHHHH odopMieHa Kaxk noinporpamma (ctpoku 140, 150), korTopas
BHINOJIHSAeTCS TPH pasa npH obpallleHHH K Heft B ctpokax 30, 50, 120.

Onepartop B crtpoke 10 neuaraer 3arosoBox TaGJaHIbl, HaYHHag C
4-ft mosunuu.

Onepatop B crpoke 40 meuaTaeT manky TaGJHUBL.

B uukae (ctpokn 70—110) ocymmecTsisercs BhUHCAeHHe QYyHKIHM
CH (X) npu oaunHaguaru 3HaueHusix X (0; 0,2; 0,4; .. .; 2) H BHBOA
B NnocJe/ioBaTeIbHEe CTPOKH 3HaUeHHH apryMeHTa H QYHKIHH, a TaKKe
cHMBOJIOB |, BhIYEDUYHBAIOMHX BEPTHKAJbHblE JHHHH TaGJHIbL.

INporpamma 4.50

10 PRINT TAB(4);"TABAMUA @YHKUUK CH(X)*

20 PRINT

30 GOSUB 14¢

40 PRINT “I”5TAB(D)§“X“3TAB(10)5°I*iTAB(14) 5*CH(X)“5sTAR(23) 1"
50 GOSUB 140

60 X=0

70 FOR I=1 TO 1t

80 Y=(EXP(X)+EXP{-X))/2

90 FRINT “I”FTAB(2) $XiTAR(10) F 1”5 TAB(12) FYiTAB(23) 7" 1"
100 X=X+.2

110 NEXT I

120 GOSUB 140

130 STOF

140 REM NOANFOCFAMMA “TOFY30HTAMLHAR AMHWA"

150 FOR J=1 TO 24 \ PRINT “=*5 \ NEXT J \ FRINT ©\ RETYRN
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RUNNH
TABAKUA GYHKUKK CH(X)

1 X I CHOOD 1
1 0 1 ¢
I .2 I 1.02007 1
I .4 I 1.08107 I
I .6 I 1.18547 1
I .8 I 1.33743 1
I1 I 1.54308 [
I 1.2 I 1.81066 I
I t.4 I 2.150% 1
I 1.6 1 2,57746 %
I 1.8 1 3.10747 1
I 2 1 3.7622 I

OfHHM H3 CDEACTB YJYYIUCHHA BOCIPHATHS BLIBOAHMBIX pe3yJb-
TaTOB fABJAAETCA OTCEYEHHe NpPH NeYaTH He3HayalHX LUP, NOABIA-
IOUHXCA B NpoLecce npeoGpa3oBaHHA HCXOAHOH HHpOpMaLHH (B mpoO-
uecce BHIYHCJAeHHH). DT0 obecrneyHBaeTCs HCIOJAbL3OBaHHEM oOmepaTopa
PRINT USING (cM. n. 5.5 raasul 3). Hcnoab3oBaHue 3T0ro onepartopa
YacTo HEOGXOZHMO NPH BHIBOAE Pe3yJbTaTOB B BHAE TaGJHI, KOTAa NOX
KaxJoe AaHHOE OTBOAMTCS OlpaHHYeHHOe UHCIO mo3HuHi. Hanpumep,
ecad npH nevatH Tabauub GyHkuHH CH (X) 3HaueHHe OyHKuHU He-
06XOAHMO BHBORHTb C TpeMsa LHGpPaMH INocde TOUKH, TO ONepaTop
PRINT B crpoke 90 Hy)HO 3aMeHHTb (y6pas cTpoky 80) Ha

90 PRINT USING "I &8 I #5885  I'iX7(EXP(X)EXP(-X))/2

B pesyabTaTe BHOONHeHHS MOXHOHIHPOBAHHOH TaKHM 06pa3oM
oporpaMMel Ha 3KpaH OyZIeT BBIBEIEHO

TABAMUA OYHKUMK CH(X)

X CH(X3 I

I

I 1,000 I
I 1.020 I
1 1.081 1
I 1.185 1
1 1,337 1
1 1.543 1
1 I
I I
I I
1 I
I I

SO
PR

.
SOOI NOSVOLNO

1.811
2.151
2.577
3.107
3.7462

R R N S WP RN
Nt e SOO
L ]
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IInst panpHeMLIEro HCHOJNb30BAHHS Pe3yJbTAaTOB BEHUMCJAEHHH HX
BHIBOJ HY2KHO OCYLIEeCTBJATb Ha INeuaralouleM ycrpofictse (ITY) (cm.
n. 13.1 raasut 3). Jas sToro Heo6XxoxuMo Ko6aBHTb B MpOrpaMmy ore-
paTopel OTKPHITHS H 3aKPHITHA KaHaJjoB cBf3n ¢ I1Y, a Takxe same-
uuth oneparopsl PRINT na PRINT 4 N (N — HoMep KaHaja CBs3H
or 1 go 6). B xauectBe npumepa Moxudunupyem nporpammy 4.50
IJsi BHBOJ& pesyabTaTtoB Ha I1Y (mporpamma 4.51).

INporpamMma 4.51

10 OPEN “LPt” FOR DUTPUT AS FILE #1

20 PRINT $1sTAB(4)J*TAEAMUA SYHKUMM CH(X)*

30 PRINT =1 .

40 60SUR 140

50 PRINT 3Ly “X“FTAB(S)F*X*STAB(10) 51”5 TAB(14) 5 “CH(X) “5 TAR(23) *1*
60 GOSUB 140

70 X=0-

80 FOR I=1 TO 13

90 Y=(EXP{X)+EXP(-X)) /2

100 PRINT #1»*X*FTAB(2) iXiTABC10) 5" 1" TABC12) §YF TAR(23)§“1"
110 X=X+.2

120 NEXT X

130 GOSUB 140

140 CLOSE 31

150 STOP

160 REM TOANPOrPAMMA “"TOPH30HTAALHAA AUHWA“

170 FOR .J=1 TG 24 \ PRINT #1s°-“7 \ NEXT J \ PRINT #1 \ RETURN

4. Hocmpoernue aucmoepamm. OnEUM H3 cnocoGOB HArJAsfHOTO
NpejAcTaBJeHHs] YHCJOBBIX BEJHYHH, JAIOUIMM BO3MOXKHOCTL HX Kaue-
CTBEHHOIO CPaBHEHHs, SIBJISIETCS NOCTPOEHHE aHAJora THCTOrpaMM.

Kaxnoe uncnoBoe 3Hauenne OGyJleM INpeiCTaBJsiTb TOPHU30HTAJb-
HOM JIMHMeH, TNOCTPOEHHOH M3 KaKHX-JTHOO CHMBOJIOB (Hanmpumep, #),
BHIBOZHMBIX C Halaja CTPOKH Ji0 NO3HIMH, HOMEP KOTOPOH 3aBHCHT OT
BLIBOIHMOTO YHCJOBOrO 3HaueHusi. IlocienoBartesbHele 3HaueHns Gy-
IieM BLIBOJMTH B NOCJIeIOBaTeNbHHE CTPOKH 9KpaHa. CnpaBa OT JHHHH
MOXXHO HameyaTaTh YHCJOBOE 3HaueHHe, NMpeJCTaBJeHHOe S5TOR JHHHef.

Ipu opranu3anuy BbBOJA B BHJe T'HCTOTPAMM CJELYET NOMHHTb,
YTO YHCJO BHIBOJHMBIX JaHHBIX He JOJXKHO NpEBHILIATL KOJHYECTBA
CTPOK SKpaHa (BO H306exXaHHH noTepH HarasjiHocTH). Ilpu BhiBOje Ha
ITY 910 orpaHnueHHe TepsieT CHJIY.

Hns nocTpoeHHs THCTOTPaMMbl HYXKHO HMeThb HHGOpMalKIO O
IMana3oHe INpeJCTaBJAEMHX 3HaueHHH, a TakkKe BHOpPaTh HOMepa
MOSHIMH CTPOK, B KOTODHIX JOJIKHB 3aKaHUMBATHCH JIHHHMH, COOT-
BETCTBYIOIlHe MHHHMaJbHOMY H MaKCHMaJbHOMY H3 BbIBOLHMHIX SHa-
uennii. Ha ocHoBanuu 3TOro Moxer ObiTh BhGpaH Macwtab M — npH-
palleHHe 3HaYEHHs Ha OJHY NMO3HLHIO CTPOKH. :

HOns mocTpoenHsi OZHON JHHHH THCTOIPaMMBI HYXHO:

— BBIBECTH CHMBOJIE % B Ha4YaJlO CTPOKH JI0 MO3HIHH, COOTBET-
CTBYWOIIE/ MHHHMAJbHOMY 3HaYeHHIO;
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— OpraHH30BaTb I[HKJI, B KOTOPOM YBEJIHUHBATb HEKOTOPYIO
BCIIOMOTATeNIbHYI0 NEPEMEHHYI0 OT MHHHMaJbHOTO 3HaYeHHs 1O 3Ha-
YeHHsI, COOTBETCTBYIOIIEr0 POPMHPYEMO# JIHHMH THCTOTPAMMBI, C LIATOM
M, ¥ Ha KaXJOM LIare BHIBOJHTb B CTPOKY OJHMH CHMBOJ *. TaKuM
06pa3oM, KOJHYECTBO BLIBEAEHHEIX B IHKJE CHMBOJOB * OYyjieT COOT-
BETCTBOBaTh (B NPHHATOM MaciuTabe) NpEBLIIIEHHIO BLIBOAHMOIO 3Ha-
YeHHs HajJ MHHHMaJbHbIM.

IT'p uMmep. Iloctpourh rucTOrpaMMmy YpoXKaHHOCTH NoJAA 3a
10 ner ¢ 1975 mo 1984. TlocnepHeH JHHHEH THCTOTPaMMbl BLIBECTH
cpefHee 3HauYeHHe YDPOXKAMHOCTH NOJS 3a NPOCMOTPEHHEIE TOAMI.

H3pecTHO, 4TO MHHHMaJbHOE 3HaueHHe ypoxaiHocTH — 20 1/ra,
MakcHManbHOe — 50 m/ra (B ofuwleM ciydae MHHHMaJAbHOE H MAaKCH-
MaJlbHOe 3HaYeHHs IocJde BBOJA NaHHEIX MOXHO ONpeJeJHTb B IpO-
rpamme).

PeweHHe. JIHHHIO, COOTBETCTBYIOULYI0 MHHHMaJbHOMY 3Ha-
yennio (20 1/ra), 6yzeM 3aKaHUUBATh B 7-# MOSHIMH, MAKCHMAJBLHOMY —
B 67-i1. TakxuM o6pasoM, Macuta6 M=0,5 n/ra Ha OflHy MO3ULHIO (OJHY
x). B Hauame KaXpo#f JHHHMH OyJleM neyaraTb TojJ, KOTOpPOMY OHa
COOTBETCTBYeT (B MNOSHUHAX 1—4 u %% B mosunusx 6—7, T. e. dak-
THYeCKH BHIBOJHMTCS 4acThb [HCTOrpaMMbl Bhile ypoBHs 19 m/ra. Ecam
BLIBOAMMOE 3HaueHHe GoJiblle MHHHMaJbHOI'O, TO KOJHYECTBO BBIBO-
IMMHIX B CTPOKY S8Be3fouex OyleM YBeJHYHBAaTb B COOTBETCTBHH C
BHIBOJMMBIM 3HaueHHeM. JlaHHBIi aJirOPHTM peasiH30BaH B NpoOrpamme
4.52.

Cnucok ucnoavsyemoix nepemerrdix. VicxolHnie JaHHbe: A — rop,
Y — ypoxaHHOCTb.

PesyabraT: IHCTOrpaMMa, IOCTPOEHHasi Ha ®KpaHe JHCILIes.

BcnomoraTenbHule NepeMeHHble: S — mepeMeHHas s onpefe-
JIEHHs 3HAueHHs CpeiHell ypoxKafiHOCTH moJis, N — cueTUHK JerT,
C — ynpasisionasi NepeMeHHass [HKJa MOCTPOEHHS JHHHH THCTO-

rpaMMBl.
Mcxonube AaHHHE s MOCTPOEHHs JHHMH THCTOTPAaMMH 3aJaHH

B oneparopax DATA H npu BHNOJHEHHH NPOTPaMMEl NOCAENOBATENbHO
cunthiBatotcs onepatopoM READ.

MoxXHO 661710 6K BBECTH HCXOAHLIE JaHHHIE B MAaCCHB H 3aTeM JJs
IIOCTPOEHHs] THCTOrPaMMbl OPraHH30BaTh LHKJ N0 uHAekcy. Ilporpamma
4.53 cocTaBjeHa IJIs NMOJYyYeHHS THCTOTPAMMH YPOXaHHOCTH MOJs C
HCIONb30BaHHEM MaccuBa Y1 (ypoxaiiHocTe) pasmepom 10.

MMosscHeHnus K nporpamme. B kavecTe cueTunka Jer
vcnonb3opan uHaexkc I.

Ilepen obpauieHueM K nopnporpamme «JIMHUSI THCTOrpaMMbl» Na-
pameTpy mnoAmporpaMvbl Y TIPHCBAMBaeTCs 3HaYeHHe OYepejHOro
(I-ro) saementa Maccupa Y I.

5. ITocmpoenue ¢ueyp. Hcnonpsys ¢ynxkuuio TAB, na skpane
DHCIIes MOXXHO CTPOUTb PasjiMuHue QHTYpHI, YTO 03BOJISET BO MHOTOM
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Mporpamma 4.52

10 §=0 \ N=0

11 DATA 1975,25,197493001977,28+1978+35¢,197%540
12 DATA 1980+33,1981+2971982,3411983,3011984,34
13 DATA ©

20 READ A

30 XF A=0 80 TO 70

31 READ Y

40 PRINT A} "%}

50 GOSUB 2000

60 §=5+Y \ N=N+{ \ 80 TQ 20

70 8=5/N

80 PRINT " CP. #x"}

90 Y=8 \ GOSUB 2000

100 STOP

2000 REM NOANPOTPANHA "AWHUA FHCTOrPANMMM®
2010 C=20

2020 IF C)=Y 60 TO 2040

2030 C=C+.5

2040 PRINT "#*)

2050 G0 70 2020

2060 PRINT TAB(SS)IY

2070 RETURN

RUNNH
1975 ¥ERRUUARARKNE 25
1974 EARERRRRURRXRRRERURUAR 30
1977 RERRRRERRURANRRANR 28
1978 FHHMEMMKIH KRN R NN RN R IIHRIR RN NN 35
1979 KRBERRERRXRHBREXRERRRRREHRBRRRVRHHARRARRRSE 40
1980 HXERUKNEHHEXNRRURRRURERRES 33
1981 MR NHUN N AN KNS 29
1982 ¥MRRHRXARHIRIEKERRERIHRKURRARE 34
1783 XRRRRRRRHEARKRRRRRRRER 30
1984 HRERXXRURXMAXKRXBERRNARRERRRERRUAR 36
CFu  SRRRRNRRRHANRHRRRARARNKN 32

6TOF AT LINE 100

YAYULWHTb HarJAsAHOCTb NpEACTaBJEHHS pe3yJbTaToOB, a TaKkKe HC-
noab3oeBath OBM s pemieHHs psia HEUHCJEHHLIX 3aJa4, B TOM UHCJE
H JJig NpPOrpaMMHPOBaHuf Hrp. MeToAbl mocTpoeHHs GHTYp paccMoT-
pHM Ha npHMepax.

ITpuwmep 1. Iloctpoenne kBaxpara.

Tpe6yercs mocTpoHTh Ha 3KpaHe AHMCIIeSs JBa KBajpaTa CO CTO-
pOHaMH H3 A CHMBOJIOB, OTCTOSIIHX Ha A CHMBOJOB ApYyr OT Apyra,
H 3aMOJHHTb HX CHMBOJIAMH .

Hnas peuleHHs 3ajayH HYXHO BHIBECTH OJHHAKOBHIH DHCYHOK 3Bes3-
RoYeK B A CTPOK. DTOT PHCYHOK COZEPKHT IO YCJIOBHIO 3ajaiH JBe
1OCAe/0BAaTeIbHOCTH 1O A 3Be3foyek, pasfieJieHHbx A mpoGesnaMd,
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Mporpamma 4.53

10 DIN Y1(10)

20 FOR I=1 10 10

30 INPUT Y1(I)

40 NEXT I

50 A=1974 \ 8=0

60 FOR I=1 TO 10

70 PRINT A+I§"##"5 \ Y=Yi(I}
80 GOSUB 2000

90 S=8+Y

100 NEXT I

110 8=5/10

120 PRINT “ CP. #%"§
130 ¥=6 \ GOSUB 2000
140 STOP

2000 REN NOANROCPAMMA “X¥WHUA THCTOPPANMM®
2010 C=20

2020 IF €)=Y 60 TQ 2060
2030 C=0+.5

2040 PRINT “#"§

2050 GO TG 2020,

2060 PRINT TAR{SS)§Y
2070 RETURN

IeuaTb ORHOA CTPOKH MOXHO OCYLIECTBHTb ABYMS BHIIOJHSEMHMHU
nocjefoBaTeJbHO UHKJAaMH, [lepBHil BHIBOAHT 3Be3JOUKH B NepBHe A
nosuuui, HauHHaa ¢ N==1, Bropoil — B A no3unuil, HayuHasa ¢ (2A-
+1)-i nosunuu. BriBojd OxHOHA nocJaeJOBaTeJbHOCTH H3 A 3Be3fiouex
BHINIOJIHSIETCS: aHaJOTHYHO MeYaTH TOPH30HTaJbHOA JHHHH Ta6JHIE
H opopmieH B nporpamMme 4.54 Kak mognporpamma.

BrinosinenHe yKasaHHOR mocaefoBaTeNbHOCTH JeficTBuii A pas
obecnieyHT BHBOX A CTPOK, T. €. NOCTPOEHHEe JBYX KBaApaTOB C AJH-
HaMH CTOPOH, paBHEIMH A.

Ha 3nauende A HalOXeHH OrpaHHYeHHS, CBfA3aHHHE C KOJHYe-
CTBOM NO3HIHA B OAHON cTpoKe sKpaHa. B cBA3H ¢ 3THM B mporpamme
4.54 npepycMOTpeH. KOHTPOJIb BBOAHMOrO 3HaueHHs A (omepartop 30).

QHrypH, NOCTPOEHHKE B Pe3yJbTaTe BHIIOAHEHHS NporpaMMul 4,54,
ABJAIOTCA KBajpaTaMH JIHIIb B TOM CMHICJIE, YTO KaXJas HX CTOpOHa
COJIEPXHT ORHHAKOBOE KOJIHYECTBO 3Be3f0YeK.

ITpumep 2. [loctpoeHne TpeyroabHHKa,

Tpebyercss NOCTPOHTL MNPAMOYTrOJAbHLIA TPeYroJbHUK ¢ OCHOBa-
HHeM A CHMBOJIOB H BHCOTOH A CHMBOJIOB.

Jna pemeHHs 3ajaud HyXHO B A rocieloBaTeJbHHX CTPOK BEIBO-
JMTb * TaK, YTO B NEPBYIO CTPOKY BBIBOAHTCA OJHA %, a B KaXAyio
CJeAYIOmMYIO CTPOKY Ha ORHY 3Be3Jl0UKY GoJiblie, YeM B NpelbAYILYIO,
T. €. KOJHYECTBO BHIBOAHMHIX B CTPOKY 3Be3Jlo4eK COBHajaeT C HO-
MepOM CTPOKH.
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Mporpamma 4.54

10 PRINT "BEEAMTE AAKHY CTOPOHW KBAAPATA ¢
20 INFUT A

30 IF AX23 GO TO 10

40 FOR I=1 T0 A

50 N=1 \ GOSUEB 1000

60 N=2x%A+1 \ GOSUR 1000

70 PRINT

80 NEXT I

20 STOP

1000 REM NAQANPOCPAMMA *AMHWA®
1010 PRINT TAB(N) §"#"§

1020 FOR J=2 TO A

1030 PRINT "%}

1040 NEXT J

1050 RETURN

RUNNH
REEAUTE ARMHY CTOPOHM KBARFATA
? 10
T T T HHR RN NN
FRERE NN NN R REXRRERANR
FRRIMARNN R ARRR AN RHR
RREKRRRRNR HRRRREXRRR
FRRIHNN AR K RARRRHRRRR
FRERARARRR FRMUHRIAKERR
FARRRERHH NN HRRRERRRAR
FIA IR KR HAREMNRRKR
RWHENNERR FRRRARRAUE
FRHRHHR K RRRERRRRAE

STOP AT LINE 90

B nporpamme HosxkeH ObiTh OpPraHM30BaH BHEIIHH LHKJ MO HO-
Mmepy crpoku I. Ias xaxporo I pomKeH BHINOMHATbCA BHYTPEHHHI
uuka (no J), ofecneumBaiouuii neuath % B No3unusx ¢ 1-# mo I-io
(cM. mporpammy 4.55).

Baganue I yposHsa [as 3afasHofl GyHKIHH ONpeeNHTb
macwita6 M cABUr. CocTaBUTb CXeMy H NpOrpaMMy JJsi NOCTPOEHHs
rpaduka GYHKIHH B 3aJaHHOM HHTepBaje ¢ 3aJaHHHM maroM. [Ipe-
JAycMoTpeTh BBIBOA ocell KoopAauHaT. CoCTaBHTh NporpaMMmy Aas Io-
cTpoeHHst TaGJHLE 3HadeHHH apryMenra H ¢yHxuud. IIpexycmorpers
BBIBOJ 3aroJioBKa H Ianku ta6aunsl. ITposeputh paGoty mnporpamm
Ha OBM.

Baganue II yposHusa. [lna BapHaHTOB 3ajay, mnpuse-
JEHHBIX B 3ajaHuH | ypoBHf COCTaBHTb NporpaMMmy AJAs NOCTPOCHHSA
rpaguKa c HCmoOJb30BaHMeM MaccuBa. IIpefycMorpers meuaTb oceft
KoopAunat. CocTaBHTb NMPOrpaMMy AJs NMOCTPOEHHS TaGJHLLI 3HaUEHHH
aprymMenta 1 QYHKIHH c OTceueHHeM yacTd uudp. Hcmoabsosats ome-
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Mporpamma 4.55

10 FRINT “RBEAUTE OCHOBAHWE TFEYFDAbHUKA®
20 INPUT A

30 FOR I=1 70 A

40 FRINT TAB(1) 378"}

50 FOR J=2 TO I

60 PRINT “%“§

70 NEXT J

80 PRINT

g0 NEXT I

100 STOP

RUNNH

EREAUTE OCHOBAHWE TPEYTONbHHKA
? 10

*

*%

*H%

ERRR

RARRS
RRRAER
ERRERRR
ERRRENRR
FRRRKRKRR
FRRHRA AR R

STOP AT LINE 100
Bapuarnmor sadau 1 yposna.

Ne n/n DyHKuus Hurepsan [Iap
1 y=e*sinx 0; 2n) n/10
3 y=xsinx 0; 2n) /10
4 y=| x| [—10; 10] 1
5 y=(sin x)/x [m; 2m) n/10
6 y=V7x¥ [0; 64] 4
7 Yy=xc0S X 0; 2n n/10
8 y=x2-44x —5; 5] 1
9 y=t%x — m; 7} n/8

10 y=x*-+sinx —m; 7] /8
11 y=2x*+x+4 —5; 5] 1
12 y=shx —1; 1] 0,1
13 y=thx [0; 2] 0,2
14 y=chx (—1 1] 0,1
15 y=—2x2 [—5; 5] 1

*) IpepycMOTpeTh BHIBOA JABYX BeTBeil (YHKIUH.
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patop PRINT USING. MoanduuuposaTs nporpaMMmy ZAJjisf BHIBOAA
peayabtatoB Ha ITY. IlpoBepuTh paGory Bcex mporpamm Ha IBM.

3agaunue III yposHus TpebyeTr BHBOZA pesyiabTaToB
B BHJE THCTOTpaMM H NOCTPOEHHS Ha 3KpaHe JHcIies H Ha [TV reo-
MeTpHYeCKHX GHIyp.

CocTaBHTe NpOrpaMMy B JABYX BapHaHTaX: C BBHIBOAOM pe3yiib-
TATOB Ha 9KpaH jpucnies u Ha I1Y. IlpoBeputh paGory mporpaMmbl Ha
3BM. Ilocne ornagku nporpammsl pe3yabTaTsl BeiAath Ha I1Y.

Bapuanmer 3adau 111 yposusa.

1. [das aHaausa paGotbl Mexkoaxosno#i I'AC cobpaHbl cpexHeMe-
cAYHBIE JaHHBlE MO pacxody BoAaw 3a 1 roa. HMso6pasuTe HX B BHIe
rHCTOrpaMMbl. B Havale JHHHH THCTOTDaMMBI BBIBECTH Ha3BaHHe
mecsina. Juanason naumHbix: oT 100 M%/c mo 500 m¥/c.

2. TMocTpouTh THCTOrpaMMy pacnpefieleHHst KOJHYeCTBA KPYMHBIX
CTHXHIAHBIX GeACTBHH, NPOHCXOASIIHX B MHpe, 1o rofiaM ¢ 1960 no 1979.
B nauane nuHHH BhIBecTH rof. Jmanason: ot 43 no 81 GencrBus.

3. IMocTpouTh rucTOrpaMMy KoJHYecTBa KapTodesas, co6paHHOro
Kaxaoll us 10 cryjeHyeckux rpynn. B Havale Kaxpoll JIHHHH THCTO-
rpaMMbl BbIBECTH HoMep rpynnsi. Juanason: ot 10 T mo 40 T.

4. 3BM Bexer yueT BTOpPCHpPbS, COGPAHHOTO IIKOJIBHHKAMH 3a
ros. I[TocTpoHTb THCTOrpaMMY KOJHYECTBA BTOPCHPbA, COGpPaHHOro
B LIKOJIE IT0 KJ1accaM (B IIKOJIe MO ABa KJaacca ¢ 1-ro no 8-fi u no ogHOMY
kaaccy 9, 10). B Havame nuHHM Hanmedarath Kaacc. [Jlmanason: or
800 xr mo 2 T.

5. TTocTpoHTh THCTOrpaMMy uHcJaa noGeli, OAEPIKAHHBLIX 32 ORHH
ce30H Kawaofi us 16 koMaHx Bhicweft aurn no ¢yr6ony. B nauame
JHHHH HaneyaTaThb Ha3BaHHe KoMaHIbl. JIHama3oH: or 5 xo 25 moGen.

6. ITpu mposegeHHH KOHKypCa MecHH OLEHHBAtach TaKke momy-
JNAPHOCTb apPTHCTA NO KOJHYECTBY ToOJIOCOB, MOJAHHBIX 3a HEro 3pHTe-
AaMH. ITocTpOHTL THCTOrpaMMy CpaBHHTEJbHOH OLEHKH NOMYyJfApHO-
ctd 10 aptHcTOB. B Hauane Kaxnofl THHHE BeiBeCTH GAMHIIHIO apTHCTA.
Iuanason: or 30 no 150 rosocos.

7. TIocTpOHTb T'HCTOrPaMMy pacrnpefesieHHsl 3aGHTHIX Msiueli AAs
10 ayumux ¢yr6oauctos CCCP. B Hauase JHHHH THCTOrpaMMbl BH-
BeCcTH GaMH/HIO cnopTcMeHa. Jlnanason: ot 100 xo 200 Msued.

8. ITocTpouTth paBHOGeipeHHbIH TpeyroJbHHK BhicoToi H ¢ ocho-
sanveM A (A=9, H=S5).

9. IMoctpoute pOMG, xHaroHaln Kotoporo paBHul A u B. Pom6
PacloNIOXHTh TaK, 4To6bl OXHa M3 AMaroHajefl pacnosaraiach T'OpH-
30HTaAbHO (A=7, B=9).

10. IMocTpouTh paBHOGEPEHHYIO TpaleIHIO, BEICOTAa KOTOPOi paBHA
H, ocHoBanuss — A u B. OcHoBaHHSI pacNoNOXeHH TIOPH30HTANAbHO
(A=14, B=4, H=6).

11. B sanaue 10 ocHOBaHHSI PaCMOJIOKHTb BePTHKAJAbHO.

12. IToctpouts mpsamoyroapHyio Tpanenuio (smicora — H, ocHo-
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panig — A H B). OcHoBaHHA pacnonOXHTb TOPH3OHTaAbHO (A=9,
B=4, H=6).

13. IlocTpouTs napaanenorpamm co cropoiamMu A u B. Cropona A
pacnojioXXesa TOpPH3OHTaJNbHO, CTOPoHAa B cocToHT H3 cHMBOJIOB =,
CMellaeMHX B KaxXJo#l CTPOKE Ha OJHY No3uuHio Bieso (A=8, B="5).

14. TMocTpoHTh MPaBHABHHI HMIECTHYTOJBHHK CO cTOpoHO#t A. Jise
CTOPOHH PAacNoJ OXKeHH TOpH30oHTalbHO (A=D5),

15. ITocTponTh MpaBHJIbHHI MECTHYTOJBHHK CO cTOpoHOi A. [lse
CTOPOHH pacmoJIOXXeHH BepTHKaabHO (A=DB).

YKasanug K pemenunio sagxau Il yposua
Purypu, npepnaraemhie Jif MOCTPOEHHA B 3ajauax 8—I15, Moryr
paccMaTpHUBATBCA KaK OGbeJHHEHHS pPAa3JMHUHHIX TPEYroJbHHKOB H
kBajpatoB. [lporpaMMmn JAJAs NOCTPOEHHS NOCAENHHX NPHBEJECHH 8
TEOPETHYECKOM BBEJEHHH.

BonpocH Aas caMonpoBepKH.

1. Poar ¢ynknuun TAB B onepatope PRINT. Orpanuuenus Ha
3HauyeHHs aprymenta ¢yskuuu TAB. -

2. Jlna gero ucnoansyerca onepatop PRINT USING? Kax oGec-
neduTh Tpe6yeMHHA ¢opMaT medaTH LA BHBOJAA 3HAYEHHH YHCJIOBHX
4 CHMBOJIbHEIX BeJTHUHH?

3. TIocrpoenne rpajuka npH nmomomn ¢yHkuun TAB. Koraa ne-
06X0XUMO BBOAHTH MacmTa6 H CABHI Ajas 8HaYeHHRA QyHKUHH?

4. Kak ofecneuHTb BhYepIHBaHHe OCefi KOOpAHHAT NPH MOCTPOe-
HBH rpaduka?

5. IloctpoeHne rpadHka ¢ HCHOJb30OBaHHeM MaccHBa. B Kakux
caydasx wenecooG6pasHo HCHOJNb30BaTh Takoe NocTpoeHHe? KakoBu
0COBEHHOCTH NOCTPOEeHHs rpaduka ¢ HCnoab3oBaHHeM MaccuBa? Ka-
KHe 3TO AaeT RZONOJHHTEJbHHE BOSMOJHOCTH IO CPaBHEHHIO C HCNOJb-
sopanneM ¢ynxkuun TAB?

6. Kax BHBecTH pe3ysbraThl B Buje TaGaHuu? Kak BbiBecTH Ha
3KpaH rOpPH3OHTa/JbHble JHHHHP UeMm obecneunBaeTC BHIBOL BepTH-
KaJbHHX JHHHA TaGaHUbI?
ny?7. Kak opraHH3oBaTh BHBOJ Pe3yAbTaToB PaGOTH NPOrpaMMH Ha

8. Kak opraHusoBaTh BHBOJ P€3yJIbTaTOB B BHAE THCTOrPaMMHI?
Kak BbIBeCTH ONHY JHHHIO THCTOrPaMMBI?

9. s dero Heo6XOZHMO BBOJAHTH MacmTal NPH NOCTPOEHHH TH-
crorpaMmbpl? Kakue JaHHHe HCHOJBSYIOTCS npH BmGope Macirra6a?
MoxHo sH MacmTal onpeleiATb B Iporpamme, eC/JH 3apaHee He H3-
BeCTeH AHaNa30H BHBOJHMEIX 3HaUeHHH?

10. Kak nocTpouTb Ha 3KpaHe KBajpaT, NPSAMOYTOJBHHK, Tpe-
yroabHHK? MOXHO JH TaKoR JKe cooco6 HCIOJNb3OBaTh AJAS BHIBOAA HA
skpaH OykB Goabuoro ¢opmara?

Pa6oma 8. PEWIEHHUE 3A1AY C HCNOJIb30BAHHEM MACCHBOB

TeopeTrnueckoe BBepgeHHe Ilepen BHNOIHEHHEM
pa6oth 8 HEOGXOAUMO O3HAKOMHTBCA C M. 7 ONHCAaHHA fA3biKa GeRcHK
(rnaBa 3) u BHMNOAHHTL paboty 4.
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Pemenne GoMbIJHHCTBA peatbHbIX 3afad Ha DBM Tpebyer opra-
HH3anMH JNAaHHHX B BHA€ MAacCHBOB. MOXHO BBHIEJHTb HEKOTOPbHIE
THNOBBIE aJTOPHUTMBI, HCIOJb3yeMble KaK COCTaBHas 4acTb aJropHTMOB
0o6paGoTKH AaHHBIX, OpPraHH30BaHHHIX B BHAe MaccuBoB. Jamee pac-
CMAaTpHBAIOTCS YACTO BCTpeyalollMecss THIOBEIE AJrOPHTMbI O6paGOTKH
MaccHBOB (NpocTeHIlne aJrOpHTMBl paccMOTpeHHl B pa6ore 4). Auro-
PHTMbl NPHBOAATCH B BHAE NMOANporpaMM Ha GeHcHKe, A/l HEKOTOPBIX
aNrOpHTMOB NPHBOAATCS TaKKe cXeMH. BBOX NaHHHIX H MneyaTh pe-
3yJbTaTOB B NOANPOrpaMMax Le npepycMmarpusaercsi. IIpu paspaGorke
aArOPUTMOB HCNOJB30BAa/NHCh TOJILKO THIOBbIE CTPYKTYpHl. [Ipuse-
AeHHble MOANPOrpaMMBl MOXHO BKJIOYATh KaK COCTaBHBIE YacTH B
nporpaMMsl peleHHsl 3afiay, TPeOYOUHX HX HCHojAb3oBaHus. I[lpu
9TOM HYXHO CJGJAHTh 3a TeM, YTOOh MacCHBE, QHTYypHpYIOIHe B NOJA-
nporpaMMe, GbIIH ONMHCAHBI H YTOGLl HCXOAHBIE AaHHHIE NOJYUHJIH 3Ha-
yeHHs Mepel oOpalleHHeM K NOANpOrpaMMe.

Bce ajaropHTMBI COCTaBJISHBI NPHMEHHTENBHO K ORXHOMEPHHIM Mac-
CHBaM.

1. Onpedererue uucaa Saemenmos maccusa, Yy008aemMBOPAIOULUX
sadannomy ycaosuto. Tpebyerca onpeReNuTb, CKOJIbKO 3J€MEHTOB
3aJlaHHOrO MaccuBa P, cOJepXKailero n 2JeMEeHTOB, YHOBJETBOPSAET
3aJlaHHOMY YOJOBHIO (4151 Onpele/eHHOCTH NYCTb YCJIOBHE HMeeT BHJ
P;>T, rae T - 3ajaHHOE UHCJIO), .

Ins pemeHHs sajlayd CJaelyeT OPraHH30BaTh LMK 1O i H AJA
KaXJ0ro sHauenus i nposepfTh yciosHe P;<T. Ecnu ycnosue ynos-
JeTBOPAETCH, OCYIIECTBJISETCS MEPEXOX K GJIEAYIOUEMY BJIeMeHTY
MaccHBa, a ecaH He yjosierBopsercss (T. e. P;>T), T0 K CYeTYHKY
uuc/Ia SJEMEHTQB, YAOBAETBOPAIMUX Yeaouo P;> T, npubasasercs 1
(nporpamma 4,86).

Gnugok ucnoas3yemoix nepemernvix. ViexonHnle rannnie! N — pas-
Mep Maceusd; P = maccuB pasmepom N, T — 3ajnanHoe 3HaueHue, c
KOTODBIM CDABHHBAIOTCA SJIEMEHTH MacCHBa.

Peayabrat: K ~ uHclO 3/1eMeHTOB MaccHBa P, yXosieTBOpsOmHX
3aJIJaHHOMY YC/1QBHIO.

BcnoMorareibHble nepeMeHHbe: I — HHAeKe — ynpasjsiomas me-
peMeHHas LHKJa,

Mporpamma 4.56

000 REM DNPEAENEHHE YMCRA AEHEHTOBs YAGBAETBOPHUMKX
001 REN SARARNORY TCACGAR b _

1010 K=0

1020 FOR I=1 TQ N

1030 IF P(IN(=T GO TO 1050
1040 K=K+1

1050 NEXT I

1040 RETURN

2. Cymmuposanue sremenmos maccuea, yooseremeopsouux 3adan-
Homy ycaosuro. TpebyeTcs HaliT cyMMY 3JIeMEHTOB MaccuBa P, cojep-
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JKalero n 3JE€MEHTOB, YIOBJIETBOPAIOMIMX 3aJaHHOMY YCJOBHIO, Ha-
npumep ycnaosuio P;>T (nporpamma 4.57).

Cnucok ucnoavsyemvlx nepemetirivix. Hcxonuwvie panubie: N — pas-
mep MaccuBa, P — maccuB pasmepoM N, T — saganHoe 3HaueHHe, C
KOTODbIM CPABHUBAIOTCH 3JIEMEHTH MaccuBa P.

Pesyabrart: S — cyMMa 3JileMeHTOB MaccuBa P, yIoBseTBOpA0OUHX
3aJlaHHOMY YCJIOBHIO.

BcnoMoratenbHble nepemenHsie: I — HHAeKc — ynpasisiouiasi ne-
peMeHHas IHKJA.

Mporpamma 4.57

1000 REM CYMHMPORAHWE 3AEMEHTOB MACCWBAr YADBAETBOPADWYX
1001 REM 3ARAHHOMY YCAOBHO

1019 §=0

1020 FOR I=1 TO N

1030 IF P(I1)<=T GO TO 1030

1040 S=5+P(I)

1050 NEXT I

1060 RETURN

8. O6vedunerue 0syx maccusos8 6 o0ur c vepedosaHuem IneMeHmos
ucxodnvix maccusos. TpeGyercss o6beAHHHTH ABa MaccuBa A u B, co-
JiepKalue mo n 9JIEMEHTOB, B OAHH MaccuB C, KOTOpHH Oyjer cogep-
XKaTh 2n 3JIeMEHTOB, T. €. NOJYYUTb MaccuB C=(ay, by, ag, by, ..,
«v o Qp, by).

MoxXHO 3aMeTHTb, UTO HHJEKC 3jeMeHTa MaccHBa C 3aBHUCHT OT
HHJIeKCa NepechllaéMoro B Hero ajieMeHTa MaccuBa A (uu B), a UMeHHo,
C)-1=aj, C3;=b;. Takum o6pasoM, OpraHH30BaB HUKJ IO [ H BHINOJ-
HAIA IJI KaXXAOro i STH NPHCBAHBAHHS, MH PEMmHM 8ajauy (Iporpam-
Ma 4.58).

Cnucok ucnoav3yemvix nepemetinbix. Mcxonnse nanupie: N — pas-
Mep MaccHBoB, A, B -— maccupbl pasmepom N.

Peayabrart: C — maccuB pasmepom 2N.

BcriomoratesbHble nepeMeHHble: | — HHJEKC 3JleMEHTOB MacCHBOB
A u B — ynpasasiiomas nepeMeHHas LHKJa4.

Mporpamma 4.58

§000 REM OB’EAMHENME RBYX MACCHBOB ORMHAKOBOID PA3HEPA
1010 FOR I=1 TO N

1020 C(2*I-1)=A(I)

1030 C(2¢I)=B(I)

040 NEXT I

050 RETURN

4. Hneepmuposarue maccusa. Tpebyercss H3MEHHTb NOPSAJOK cJe-
JIOBAHHSI 3JieMEHTOB MaccHBa C, COCTOSILErO H3 71 9JIeMeHTOB, Ha 00-
paTHHili, HCNOJIB3YS OIHY BCIOMOraTeJbHYIO NepeMeHHyio. Pesyin-
TaT NOAYYHTh B TOM XKe Maccuee (C).
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CHavyana noMeHseM MectaMd -t H n-fi 3JeMeHTH, HCHNOAb3YA
BCIIOMOraTeJIbHYI0 mepeMeHHyio P. Ilas atoro nepemwJeM aj 8 P (P=gqy),
3aTeM B a; NnepeulieM a, (a;=a,), a Jajlee, 3HaYeHHEe a@j, KOTOpoOe Bpe-
MeHHO HaxoZures B P, nepemseM B a, (a,= P). Tak Xe moctynum c
3/IEMEHTaMH @3 H @, _j W T. A., IOKa He JoHJeM JO CEpeiHHB MaccHBa.
INMocnenHHMH SJI€MEHTaMH, KOTOPble HYXHO IIOMeHATb MecTaMH, GYAYyT
Gnj3 M Gyg4qs €CTH 11— HETHOR, H /01 H @y 0y, g, €CIIH N — HeEYeT-
Hoe, T. €. [HKJ no i B o6lieM ciaydyae MOXHO OpraHu3oBaTh OT i=1
1o [n/2] (nporpamma 4.59).

Cnucoxk ucnoabsyemvix nepemennvix. VicxomHvie nanuwe: N — pas-
mep MaccuBa, C — maccu pa3mepom N.

Peayabrat: C — HHBEPTHPOBAHHBIH HCXOAHBIH MAacCHB.

BcnoMorarenibHele nepeMeHHble: I — HHeKe — ynpasisiomas ne-
peMennas uukaa, M=[N/2] — peuncaserca Jo BXOZa B UMKJ AAs
yMeHblleHHsI 06beMa BHIYHC/AEHHH.

MporpamMma 4.59

1000 REM WHBEPTHPOBAHWE MACCUBOB

1010 M=INT(N/2)

1020 FOR I=1 TO M

1030 P=C(I) \ C(I)=C(N-I+1) \ C{N-1+1)=pP

1040 NEXT I

1050 RETURMN

5. Dopmuposanue maccusa u3 saemenmoe 0pyeozo maccusa, ydos-
aemgopaouux 3adannomy ycaosurw. TpeGyercsa U3 JaHHOrO MaccuBa A,
COCTOAIEI'0 H3 7 9JeMEHTOB, BHIGpPATb 3JIEMEHTHI, YAOBJETBOpAIOMHE
3ajlaHHOMY YCJOBHIO (Hanmpumep, ycsaosuio A;=>T), u chopMHpOBaTb
H3 HHX MacCHB B.

Oco6eHHOCTbIO pelleHHs 3TOM 3ajauM sBJIAETCH TO, YTO HHIEKCH
5J1eMEHTOB MacCHBOB A H B He COBNajalOT, TaK KaK He BCe 3JIE€MEHTH
MmaccuBa A BKJIOualoTca B Maccus B. CieposaTenbHO, A1si 0603Haue-
HHA HHJEKCa 3JIeMEHTOB MacCHBa B HYXHO mpefycMOTpeTb APYryio
nepeMennyio (f), 3HaueHHe KOTOpOd GyZeM H3MeHATb Ha | mepep 3a-
HeceHHeM B MaccHB B Hoporo 3navenus. 1o BXoJa B LHKJA HYXHO
nosoxutb j=0 (nmporpamma 4.60).

Cnucox ucnoavsyemvix nepemennsix. Vicxopneie JaHuele: N — pas-
Mep MaccHBa, A — Mmaccus pa3mepom N, T — sanannoe 3HaueHue
IS MPOBEPKU YC/IOBHSA BKJIOUEHHs 3JeMeHTa MaccHBa A B maccus B.

Peayabrat: B — MaccHs pa3mepom He Goabme N, J — uucio
9JeMeHTOB MaccHsa B,

Bcnomorare/nibnbie nepeMenHble! I — HHIEKC 3J1€MEHTOB MACCHBa,
A — ynpasasiowasi nepeMeHHasi LHKJA.

6. Ilouck 3adannoeo ssemenma 8 maccuee. TpebGyercss onpepenuTs,
€cTh JIH B 3ajlaHHOM MacCHBe P, COCTOAINEM H3 7 3/1eMEHTOB, 3JEMEHT,
paBHufi L (MaccHB MoOXeT GbITb KaK YHCJIOBbHIM, TaK H CHMBOJIbHHIM).
PesynbTar NPHCBOHTb CHMBOJIbHOH nepeMeHHOH (mporpamma 4.61).
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NMporpamma 4.60

1000 ‘REM BKADYEHVE B MACCWB 3AEMEHTOR
1001 REM YROBRETBOFAGUKX YCAQBUND

1010 J=0

1020 FOR I=1 TO N

1030 IF A(I)(T GO TO 1050

1040 J=J+1 \ B(DH)=AD)

1050 NEXT I

1040 RETURN

Cnucok ucnoabayemvix nepemennsix. Vicxonusie nanusie: N — pas-
mep MaccuBa (N<1000), P — maccuB pasmepoM N, L — 3naueHue,
KOTOpOe HuieTcsi B MacCHBe.

Pesynstat: R{} umeer sunauenus «JJIEMEHT, PABHBIA L,
ECTb» unu «3JIEMEHTA, PABHOI'O L, HET» B 3aBHCHMOCTH OT
pesyJ/ibTaToOB NOHCKa.

BcnomorartesbHbie SJ€MEHTH: | — HHIEKC — ynpasJasiomas mne
peMeHHasi LHKJa.

Mporpamma 4.61

1000 REM NMOUCK 3ARAHHOMO SAEMEHTA B WACCMBE
1010 Rx="3REMEHTAs» PABHOMO L HET”

1020 FOR I=1 TO N

1030 IF P(I){)L GO TO 1050

1040 Rx="3REMEHT» PABHMA L ECTb” \ I=1000
1050 NEXT I

1040 RETURN

IMMosscuenus XK nporpamme. Ecau snement, pasuniit L,
HafiieH, TO, uTOOLl 3aBepIIHTb IHKJI, | NpHCBauBaeTcs SHayeHHe,
Goabliee pasmepa MaccuBa (I=1000). 3tor dopmanbHbLI npHEM moO-
3BOJIIET HCHOJMb30BATH TOJNBKO THIOBble CTPYKTYpPH aJrOpPHTMOB,
HMelollHe OJAHH BXOX H OAHH BBIXO.

7. Lukaudeckutl cdsuz snremenmos maccusa. Tpebyercs mepeme-
CTHTb SJEMeHTH MaccHBa A, COCTOSIEr0 H3 1 3JeMEeHTOB, BIPaBo
(1eBO) Ha m MO3HNMH, NPH STOM m 3JEMEHTOB M3 KOHIA MacCHBa
nepeMemaercs B Havano. Hanpumep, pesy/nbTaToM NHKIHYECKOR
nepecTaHOBKH HCXOAHOTO MaccHBa A= (aj, 43, 43, G4, @) BNPaBO Ha
2 nosuuun Gyner A= (ay, as, a;, a5, as).

PaccmMoTpuM JBa BapHaHTa aJrOpHTMa peIleHHs 3ajayHi

— € HCNOAH30BAHHEM BCIOMOTATENIbHOI'O MAacCHBa;

— ¢ HCIOoJb3OBAHHEM OJHOH BcIOMOraTeJbHOH nepeMeHHOM.

B nepeom BapuanTe (nporpamma 4.62) «xBocT» MacCHBa (3J1€MEHTH
Op—m+1) « ¢+« Oy) TEpPechIaeTcss BO BCIOMOraTeJbHHH MacCHB, Bce
ocTa/lbHble 3JIeMEHTH INepeMellaloTcsl BNPaBO HAa m NO3HULHA (@i p=
=gq;, i=n—m, n—m—1, ..., 1). Cregyer o6paTHTb BHHMaHHe Ha
o6paTHH NOPANOK IepeMelmeHHs sjeMeHToB (¢ KoHuma). Ilpsamoit
nopAOK (c Havaja) MpHBEJ Obl K HCKaKEHHAM HCXOXHOTO MacCHBA.
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Hanee, B nepBuie 3JeMeHTE MaccHBa A (@, . .., 2,) NepecHa-
I0TCA 3JIeMEHTHl BCIIOMOTaTeNIbHOTO MacCHBa, B KOTODOM BPEMEHHO
XPaHHTCH «XBOCT» HCXOJLHOTO MaccHBa.

Bo BTopom sapuante (nporpamma 4.63) BO BcnoMoraTeabHyio
nepeMeHHylo KaXImi pa3 rnepecsliaerTcs MOCHEAHHA siaeMeHT Mac-
cupa A, 3ateM Bce SJEMEHTbl CABHTAIOTCS BMNPABO Ha OJAHY NO3HIHMIO
(B o6paTHOM MNOpSAKE) H HA MECTO MEepBOTO 3JEeMEHTa IOMeIL{aeTcs
COJiepIKHMOe BCIOMOTaTesbHOHl nepemeHHofi. dTa npolelypa NOBTO-
psercs m pas.

Ilepeuifi BapHaHT TpebyeT Gosbille NaMATH (AJif BCIOMOraTeJbHOrO
MaccHBa), a BTOPOA — GOJbIIMX 3aTPaT BPEMEHH Ha MHOTOKpaTHoe
mepeMelleHHE SJEMEHTOB MacCHBa.

Cnucok ucnoabsyemsix nepemennsix. Hcxonnbie nannsie: N — paa-
Mep MaccHBa, A — MaccHB pasmepoM N, M — uncj0 nosumufl casHra.

PesyabTaT: A — MaccHB, IHKJIHYECKH CABHHYTHH Ha M nosummi
BNpaBo.

Bcnomoratenbnne nepemennsle: I — uHaekc — ynpasasiomas ne-
peMeHHas IHKJa, P — maccHB pasMepoM He MeHee M (BapmaHTr 1)
IS BPEMEHHOrO0 XDaHeHHsl «XBOCTa» MaccHBa, P — nepemennas (pa-
pHAHT 2) I BPEMEHHOTO XpaHeHHs 3dJeMeHTa MaccHBa A, J — yn-
paBJsioilas nepeMeHHas BHYTPEHHero LHKJaa (BapHaHT 2).

Mporpamma 4.62°

1000 REM UMKNHYECKWA CABHT - BAPHAMT 1
1010 FOR I=1 TO M

1020 P(I)=A(N-H+I)

1030 NEXT I

1040 FOR I=N-N TQ 1 STEP ~1
1050 A(I+H)=A(I)

1060 NEXT I

1070 FOR 1=1 YO M

1080 ACI)=P(I)

1090 NEXT T

1100 RETURN

Mporpamma 4.63

1000 REM UMKAMYECKWA CABMI - BAPHAHT 2

1010 FOR I=1 TO H

1020 P=A(N)

1030 FOR J=N TO 2 STEP -%

1040 ACDI=ACI-1)

1050 NEXT J

1060 A(1)=P

1070 NEXT I

1080 RETURM

8. ¥nopadouenue maccusa. TpeGyeTcss pacnONOKHTL SJaeMEHTH
MaccuBa B TopsiKe Bo3pacTanHs (yGmBaHHS).

Jas pemenus SToR 3ajay¥ CYHIECTBYET MHOrO pasiHYHHX Me-

tolos [4, T, 3], 3xecb paccMaTpHBaeTCA OAHH H3 METONOB, OCHOBAHHBbI
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Ha MOHCKe MHHHMaJbHOTO (MaKCHMAaJbHOTO)
3JIeMeHTa MacCHBAa HJH ero YacTH.

BHavajse HafiieM MHHHMAJIbHBLI 3J€MEHT
MaccHBa M INOMeHsieM ero MecTaMH ¢ nep-
BHIM 3JIEMEHTOM, 3aTeM HaHJeM MHHHMaJb-
HBI/l 3JIeMEHT H3 OCTaBIIHUXCH  3JeMEeHTOB
(KpoMe 11epBOro) H NOMEHsSIeM ero MecTaMH
co BTOpPBIM 3jieMeHTOM. Ilociie HaxoxneHHst
MHHHMAJIbHOI'O M3 INOCJAELHHX [BYX 3JeMeH-
TOB MacCHBAa H pa3MelleHHsI €ro Ha npex-
Noc/ie[HEeM MeCcTe Ha NOCJTELHEM aBTOMAaTH-
YeCKM oOCTaHeTcsi caMblff GOJIbIION 3JeMeHT
(puc. 4.13 u nporpamma 4.64).

Cnucox ucnoasayemoix nepemernoix, He-
XojHble NaHHbe: N — pa3mep MaccuBa, A —
MaccHB pasmepoMm N.

Pesynbrat: A — MmaccuB pasmepom N,
yHOpsAJOYEeHHBH MO BO3pacTaHHUIO.

BcenomoraresnbHbie nepeMeHHbie: P — me-
peMeHHas I/l XpaHEHHsT NPOMEXKYTOUHOro
3HaUeHHs] MHHHMaJbHOTO 3JeMeHTa, K —
HHAEKC MHHHMaJbHOTO 53JeMeHTa, | — uH-
JeKC 3JIeMeHTa YNOpsJOYEeHHOTO MaccHBa —
ynpasJasiiouiass nepeMeHHass BHELIHEro IHK-
Ja, J — HHJeKC 9JleMeHTa YaCTH MaccHBa,
B KOTOPOH HIIeTCS] MHHHMAJbHLIH 3/1eMEHT —
ynpapjsioliasi NepeMeHHasi  BHYTPEHHEro
IHKJA.

[Ipu nepecraHoBKe 3/eMeHTOB (MHHHE-
MaibHoro u I-ro (ctpoka 1070)) Bcmomora-
TeJIbHasl IepeMeHHasi He TpeGyercsi, TaK Kak Puc. 4.13
3HaYEHHE MHHHMaJIbHOTO 3JIeMEHTa HaXONHT-
cs B nepeMeHHo# P.

9. [Mposepxa maccusa Ha ynopadowennocme. NSt 3aJaHHOTO Mac-
cuBa A pasmepoM 7 TpeGyeTcs OnpeJesiHTh, SIBJSETCH JH MACCHB yno-
pAfoYeHHbIM. Pe3ynbTaT NPHUCBOHTL CHMBOMBLHOM MepeMeHHOI.

Hast onpefleleRHOCTH TPEANOJOKHM, YTO NPOBEPAETCH YIOPSLO-
YEHHOCTh MacCHBa no Bo3pacrtanuio. Ecau Maccus ynopspouen, To gas
KaXJOH Napbl COCeAHHX 3JIEMEHTOB JO/KHO BHIONHATHCA YCJAOBHE
a;<aiyy, =1, ..., n—I.

Ecnu Hu g Kakoro i ycaosue He GblIO HAapYWIEHO, TO MACCHB
ynopsinouer. Ecnu past kakoro-an6o i yclnoBHe HapyuiaeTcs, MaccHB
He SBJIeTCH YNOPSAJNOYeHHHM (nIporpamma 4.65).

Cnucox ucnoavsyemoix nepemennoix. Vcxoausle annpie: N — paa-
mep MaccuBa, A — MaccHB pasmepom N,
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TNporpamma 4.64

1000 REM YNOPAROYEHME MACCHBA NG BOIPACTAHKD
1010 FOR I=1 TQ N-1

1020 P=A(I) \ K=I

1030 FOR J=I+1 T0 N

1040 IF ACJ))=P GO TO 1040

1050 P=ACD) \ K=J

1060 NEXT J

1070 A(K)=A(I) \ A(D)=P

1080 NEXT I

1090 RETURN

Pesyabtat: T{} HMeeT 3HaueHHe «MaccHB ynopsjouen» HAH «Mac-
CHB He YIOpAZQYEH».

BcnoMorartenbHbie nepeMeRBHe: | — ynpasaswinas nepemeHnas
HHKJAa (HHJEKC).

INperpamma 4.65

10 REM NFPOBEPKA MACCMBA Hﬁ YUOPARGYEHHOCTL

20 T#="MACCHR YHOPAROYEH"

30 FOR I=1 10 N-t

40 IF ACI)(A(I+1) GO TO 40

50 I=N \ Tx="HACCHE HE YNOPARGYEH"

40 MEXT I

70 RETURN

INloscHenusa K nporpamme. Ecar ycaoede ynopsapo-
49eHHOCTH JJIA BCEX COCEAHHX 3JeMEHTOB BHIOAHAETCHA, T. €. NOCae
DpeBepKH ycaOBHA (cTpoka 40) KaxXAHil pa3 ocymiecTnisercs nepexej
sa oneparop 60, crpoka 50 HH pasy He Bunoasnserca H T} He Hame-
HA€T 3HaYeHHs, NPHCBOGHHOTO B Hauajle NPOrpaMMHL

Ecau xots 6b AJs OAHOE Naphl YCJAOBHE YNOPAROIEHHOCTH (CTPOKa
40) He BHINOAHSETCA, OCylMecTBAseTcA nepexaa K crpoke 50, rge T
npHCBaHBaeTcs HoBoe 3HaveHHWe, a | mpHoGperaer 3HauenHe, GoJbinee
BepXHeil TPaHHLE, YTO BLI30BET 3apepllicHHe HHKJAaZ H NEPEXOA K ORe-
patopy RETURN.

10. Mouck sadantozo ssemenma 6 ynopadodennom maccuse. Ecan
B 3alaHHOM MACCHBE NIOHCK OCYIIECTBAAETCA MHOrOKPATHO, TO Iieke-
coo6pa3Ho CHa%alRa MacCHB YNOPAJOYHTb, 4TO6H 3aTeM GLICTpee mpo-
W3BOAHTD NoHCK. [IpeAnonoxuM, YTO MacCHB ynopaAoYeH IO BO3-
pacTanuio. PaccMoTpHM aJropHTM TaK Ha3nBaeMero GHHapHore mo-
HCKa.

TpeGyercs B Maccupe M onpefiesnTh HHAeKC C 3jeMeHTa, PaBHOFO
3ajaEHoMy 3Hauenuio K. Maccus M ynopsaoder na BO3pacTaHHIoO.

Haea anropurMa sakjiouaeTcd B cAefyiolieM. 3agannoe ukcao K
CpPaBHHBAeTCS CO CPEHHM 3JIEMEHTOM MacChBa M (HMEIOUHM, HampH-

Mep, HHJEKC Cal#]. rae A — HHXHAA TrpaBuna, B — Bepxuas
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rpanuia HHAeKcos (B Hauaie A=1, B=N, rge N — pasmep Maccusa).
Ecnu M (C)s=K, To hajee, NMOHCK NpofojKa€ics B OXHON M3 NOJIOBHH
maccuBa (dckaiouasi sjaemeHT M (C)) B SaBHCHMOCTH OT pe3yJbTaTa
cpaBHeHHs. Jlaa sTOoro H3MeHsierca 3HaueHHe uau A (A=C-1) uan
B (B=C—1). 3anarHoe uHcJI0 K cpaBHHBaeTCA cO CPEJHHM 9JIEMEH-
TOM B BHIGpaHHOH MOJIOBHHE H T. A. (HporpaMma 4.66).

Cnucox ucnoassyemotx nepesmennvix. Mcxonneie pannne: N — pas-
Mep MaccHBa, M — ynoepsijoueHHbi MO BO3pacCTaHHIO MAacCHB pa3sme-
pou N, K — 3azanHoe uncro.

PesyabtaT: L—L=0, ecan saemeHT co sHauennem K He nafigen,
L=1, ecnu snement HailmeH, C — HHAEKC 9JieMEHTa, HMeEIOI[Ero 3Ha-
yenne K.

Mporpamma 4.66

1000 REM FWHAPHMA TOUCK

1010 A=1 \ B=N \ L=0

1020 IF B{A GO TO 1090

1030 C=INT((A+B)/2)

1040 IF M(C)=K 60 TO 1080
1050 IF M{C))K GO TO 1070
1060 A=C+1 \ GO TO 1020

1070 B=C-1 \ 60 TO 1020

1080 L=y \ B=A-1 \ GO TO 1020
1090 RETURN

MMosscuenuna Xk nporpawmue, Yacts Maccusa, B KOTo-
pofi mwerca 3HaueHHe K, mocrosHHO cyxaercs. IToHck 3akaHYHBa-
ercsl, KOTJa B HeHl He OCTaeTCi HH OJRHOTO 9JeMeHTa (BHIOJHSETCA yC-
aosie B<<A B ctpoke 1020).

Ecau sHauenue K HafiieHo (BHIOJNHSAeTCA ycioBHe B cTpoke 1040),
TO AJisi ofecredeHHsi BHIXOAAa M3 LHKJa nonaraerca B=A—1 (cTpoka
1080).

11. O6vedunerue O8yx ynopadoueHHbIX Maccusos 00H020 pasmepa
& 00uH, max ace ynopadouennoui. Tpebyercss o6beAHHETD IBa YIOPAA0-
YeHHHX [0 BO3pacTaHHio (yObiBaHHIO) MaccHBa A H B pasﬁep(m N
B OAUH MacCHB pasmepoM 2N TakXKe yNopsjoYeHHHN 1O BO3pacTaHHIO
(y6nBaHHIO).

Hngekcu MaccuBoB A U B GyleM MeHATb He3aBUcHMO. Ecin Bhi-
noansercss ycaosue a;<<bj, To B MaccuB C nepechiiiaeM 3JeMeHTH Mac-
cuBa A (MHEEKC j NPH STOM He MeHseTcs) JO TexX IHop, I0Ka STO YC/AOBHe
He HapymaeTcA. Torza B MaccHB C HauAHAaeM TepecHAaTh 3AEMEHTH
MaccHBa B (MHJAEKC { PH STOM He MEHseTcsd) H T. N., NGKa He 3aKOH-
YHTCA IMepechlyiKa 9JeMeHTOB OGOHX MacCHBOB (6YAeT BHIIGJIHATHCA
yeaosre i>n u J>n). Ecan oxno M3 STHX ycnoBméi BLITONHEHO, T. .
OflHH M3 MacCHBOB NOJIHOCTHIO MCUEpNaH, TO ¢XBOCT® EPYTOTO MaccHBa
MepecHJIaeTCs SJMEMEHT 3a 3JieMeHTOM 6e3 KakKHX-AIHOO IPOBEPOK (CM.
puc. 4.14 u mporpammy 4.67).
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Cnucoxk ucnoavayemvix nepemennvix. FicxopHsle AanHme: N — pas-
Mep HCXOAHBIX MaccHBOB, A, B — ynopsajnoueHHEle MacCHBH pa3MepoM
N.

A=k+l; geay
I=i+17

| R

k=k+1; Ge=b;
J=i+l
S

Puc. 4.14

Pesyabrar: C — ynmopsazoueHHn#i MaccuB pasmepom 2N.

BcnoMoratenbHue mnepemennbie: 1, J — HHIEKCH MacCHBOB A
u B, K — unzekc maccupa C.

12. Cpasherue 08yx YnopadoueHHbIX NO 603PACMAHUID MACCUBOS.
TpebyeTess onpeneAHTb KOJHYECTBO COBNAaJaloOIHX 3JE€MEHTOB JBYX
ynopsAnoYeHHHX MaccHBOB A H B. PasMepnl MaccuBoB He 00d3aTelbHO
OIHHAKOBH,
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Nporpamma 4.67

1000 REW OB?EAVHEHME REYX YNOPRAOYEHHHX HMACCHBOB
1010 I=1 \ J=1 \ K=0

1020 IF IMN GO TO 1100

1030 IF J)N GO TO 1140

1040 K=h+1 _

1050 IF A{I)(R(J) GO TO 108¢
1060 G{KY=B(J) \ J=Jii

1070 GO TO 1020

1080 CK)=A(I) \ I=1+1

1690 GO TO 1020

1100 1F 28 GO TO 1130

1110 KsK+1-\ CUO=RAI) N\ J=J+1
1120 60 T0 1100

1130 RETURN

1140 IF I)N GO TO 1170
1150_K=K+1 \ C(K)=A(I) \ I=I+i
1140 GO TO 1140

1170 RETURN

CpaBHEHHe KauMH&eM C MEPBLHIX 3JEMEHTOB (k=1, I=1), u ecan
OHH COBMAJAlOT, TO YBeJIHUMBAEM pe3ysbTaT (YHC/IO COBNAAIOMWHX
sJeMEeHTOB) Ha | H TNepexoiHM K CJelyllHM 3JeMeHTaM (k=k+1,

k=1; 1=1; R=0

da

zzm

Het
Puc. 4.15
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I==l4-1). B mnpoTHBHOM cJyuYae NPOHCXOAHT JIBHXKEHHE (H3MEHEHHE
HHJEKca) [0 TOMY MAaCCHBY, 3HaueHHe 3JIeMEHTOB KOTOPOro MeHblle,
HHJEKC BTOPOTO MacCHBa He MeHsieTcsl. AJITODHTM JOJIKEH 3aKOHUHTHb
pa6oTy, ecsH ucuepmaH xoTs Gbl OAHH MaccHB (cM. puc. 4.15 u mpo-
rpammy 4.68).

Cnucok ucnoasayemvix nepemennsix. Vicxognere gaHnme: N, M —
pasMepL! 32-aHHbHX MaccusoB, N, M<100, A, B — ynopsanouennue
MaccHBbl pasmepoM N u M.

Peayabtat: R — 4YHMC/O COBNAjaioMX SJEMEHTOB MacCHBOB A
u B.

BcnoMmorartenbubie nepeMentsie: K, L — unaekcs Maccusos A u B.

Mporpamma 4.68

1000 REM CPABHEHUE ABYX YNMOPAROYEHHMX MACCMBOB

4010 K={ \ R=0

1020 FOR L=1 TO M

1030 IF A(K))E(L) GO TO 1090

1040 IF A(K)(E(L) GO-TO 1060

1050 R=R+1 V L=L+1

1060 K=K+1

1070 IF K{=N 60 T0 1090

1080 L=100

1090 NEXT L

1100 RETURN

MMosscHeHus K nporpammme. Tak Kak BHEWIHHHA LHKI
opraHu3oBaH no L, 1o, uTo6u oGecrneduTb HOpMaJbHO BHIXOA H3 3TOrO
IHKJa NIPU OKOHYaHHH NPOCMOTpPa 3jaeMeHTOB MaccuBa A (npu K>N),
nonaraerca L=100.

Ipu pemreHHH 3ajauC HCNOJIb30BAHHEM MACCHBOB CAEAyeT HMETb
B BHAY, YTO B KayecTse I'DaHMIl HHIAEKCOB B OMHCAHHH MacCCHBOB He
MOTYT GHIYypHPOBaTb NepeMeHHble, [O3TOMY, YTOGH COCTaBHTb MNpO-
rpaMMy B o6mieM BuAe, B NpOrpaMMe CAejyeT ONHCHBAaTb MAacCHBH
MaKCHMaJbHBIX pPa3MepoB, KaKHE€ TOJBKO MOTYT BCTPETHTbCH TNpH
HCIIOJIb30BAHHH JaHHOH mnporpaMmbl. Pa3sMepmt MacCHBOB /IS KOH-
KkperHofi 3ajauH 0603HaYalOTCS [pH TOMOIIH NepeMEHHHX U BBOAATCH
onepaTopoM BBOJa. OTH INepeMeHHHE HCHOJb3YIOTCA Jaltlee BO Bced
nporpaMMe Ajas oG03HaYeHHA IDaHUIl M3MEHeHUs HHAEKCOB. DTO Je-
JaeT NpOrpaMMy He3aBHCHMOH OT JaHHHIX KOHKDETHOH 3ajaud H mo-
3BOJISIeT HCIOJMb30BaTh ee Ge3s M3MeHeHHMH Aasi o6pPabOTKH MacCHBOB
pasjIHYHBIX pPa3MepoB.

ST0oT NpHeM PeKOMeHAyeTCs HCIOJb30BaTh BO BCEX CJAYyYafiX, Aaxe
KOTla pasMepEl MAacCHBOB MEHATb He MNpejnosaraercs. Bo-nepsrhix,
9THM O6JieruaeTcsi BHeCEHHe B NMpOrpaMMy JIOObIX H3MeHeHHI, cBf3aH-
HBIX C TPaHHIAMH HHEEKCOB, €CJIH 9TO Bce XKe NoHajobutcsa. Bo-sTo-
pHIX, OTJajAKy HNpOrpaMMbl IeJecoo6pa3HO MNPOBOAHTH Ha MEHBIIHX
o6beMax HaHHBIX, YTO JIeTKO peajM3yeTcsi, €CJH CJeHoBaThb NpefJa-
raeMomy ciocoGy,
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IMp umep. CopeBHOBAHHSI 0 NNAaBaHHIO NPOBOAATCA OTAGIbHO
s Eppone u B AMepuke. PeayabTarsl 100 Jiy4IIHX CIOPTCMEHOB KaXXoro
KOHTHHEHTA Npe[cTaBJeHn B BHAe TaGJHI[, COIEPKaUIHX B NOpsalKe
3aHATBHIX MecT (aMHMJHH CIOPTEMEHOB, CTPaHbl, KOTOPHE OHH INpeA-
CTaBJSIOT, H Pe3yJabTaThi.

CocraButb cnucok 100 JydliHX CIOPTCMEHOB MHpa B NOp#AKe,
onpefiesisieMOM pe3yJbTaTaMH.

PemeHue Pe3yabTaThl N0 KaXAOMY KOHTHHEHTY MOryr OHTb
NpeAcTaBJ€eHH B BHAE ABYX CHMBOJBHBIX MacCHBOB (paMuauii H cTpaH)
M ONHOro uHcjoBoro (pesyabratos) pasmepoM 100. MaccHBH pesyJb-
TaTOB YNMOPSAOYEHH IO BO3PAaCTaHHMIO.

3anaua cBOAUTCSH K OOBEAMHEHHIO JABYX YIOPAAOYEHHHX MacCH-
BOB Pe3yJbTaTOB B OLMH yNOpslodYeHHbIH MaccuB. MaccHBu GaMHJIHE
H CTPaH TaKxXe 00beHHSIOTCS B COOTBETCTBHH C pe3yJ/bTaTaMH.

Ipu pemenun 3anaydn MoxeT ObITh HCHONb30BAaH aJArOpHTM 00b-
eMHEHHS JBYX YNOPSAJAOYEHHBIX MacCHBOB B OJHH TaKXe YINOpANO-
yenHni#l (nmporpaMMa 4.67) c HekoTopo#t MopHHKauHelH, cBA3aHHOR
¢ Heo6XOLHMOCTbIO OOBeAHHENHs He OJHOro, a Tpex MacCHBOB, H NO-
JAyueHHeM NpH o6beauHeHHH ToMbKo mepBhix M=100 anementoB, Tak
YTO CHTyallusl, KOTAa OAHH M3 HCXOAHHX MaCCHBOB NOJHOCTbIO Hcyep-
naH, He BO3HHKaeT M, CJelIOBaTeJbHO, 3aBeplIEHHE LHKJIa OIpeje-
JasieTcs OKOHYaHHeM (OpPMHPOBaHHS DPe3yJbTHPYIOIHX MacCHBOB (Hpo-
rpamma 4.69).

Cnucox ucnoabsyemsix nepemerinvix. Vicxonnnole nannne: A, E{—
MaccuBn (aMuauit, pasamepom N; Al{Y, EI{J— maccuprnm npexcrasas-
eMux cTpaH, pasmepoM N; A2, E2 — ynopspouenHne MaccHBH pe-
ayabTaToB, pasmepoM N; N — pasmep Hcxoinnx Tabauu, M — pa3s-
Mep peayabrupyiomelt Tabauus (M<N).

Peayabtat: W, WI{J, W2 — maccuBbl Gamuauif, ctpan u pe-
3yJbTATOB JYUYIIHX CIOPTCMEHOB, pasmepom M.

BcnomorarenbHuie nepeMeHHele: K — HBIeKe — ynpasasiomas ne-
peMeHHas nuKaa, I, J — HHAeKCHL.

IMMp umep. B copeBHOBaHUAX MO NPHKKAM B LIHHY NPHHHMAIOT
yuactue 10 cnoprcmenos. CuuTas 3aJlaHHHIM CIHCOK (aMHIHH cnopTc-
MEHOB M HX pe3yJbTaTOB B IOPAJKE CTAPTOBHIX HOMEPOB, NOJYYHTb
W HaneyaTaTb UTOTOBYIO TaGJaHLy, B KOTOPOH cojepxaTci HaMUIHH H
pe3y/bTaThl B NMOPSAKE 3aHATHIX MECT.

PeweHue Hcxoguyio unpopManuio BBesieM B ABa MaceHBa:
CHMBOJIbHHH (haMuaun) K uucaoROl (pesyabrath). Mrtoropas ra6amna
JOJKHA COCTOATb M3 Tpex rpad: mecro, pamuans, pesyabrar. Ilepex
BHIBOJIOM HTOrOBOM TaGIMI HCXOJAHBIE MacCHBHI HYXHO YNOPSAOYHTDb
no yO6uBaHHIO pe3yJanTaToB (nporpamma 4.70).

Cnucox ucnoas3yembix nepemenndix. Hexonuble nannbie: Alj—
maccuB  Gamuauii  pasmepoM 10, R — Mmaccus pesyanTatoB pas-
mepom 10,
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Nporpamma 4.69

10 DIM AR(100)yE={100) s ALE(100) »EL18(100)

20 DIN A2(100) rEZ(100) y W (100) yHI¥(100) »W2(100)

30 PRINT “BEEAWUTE FASHEFM TAEAKW (UCXORHOM W PE3YRLTATOR)"
40 INPUT NyM

80 FPRINT “BEQR FE3YJRTATOER NMEFEEHCTRA EEFOTH - DAHUMKA, "5
40 FRINT “CTPAHASFE3Y ILbTAT"

70 FOR I=1 TO N

80 INPUT Es(I) yELa(I)yE(I)

90 NEXT I

100 FRINT “BEBOR FE3YIbTATOE NEFREHCTBA AMEFUKM = SANUAUA. "
110 PRINT “CTPAHAPE3YAbTAT

120 FOR Y=1 TO N

130 INPUT AXCI) yAL=(1)2A2(I)

140 NEXT I

150 GOSUR 220

160 FRINT TAEC10)5H:"AYYUUX CROPTCHEHOR HUPA®

170 FRINT

180 FOR X=1 TO M

190 FRINT TAB{S) iW=(1) TAB(30) FULR (1) FTAR(50) §W2(D)

200 NEXT 1

210 STOF

220 REH ﬂUA“POFFAMNA ORYERMHEHWA TABIMU

230 I=1 \ J=1 N

240 IF KOH GO TO 290

250 h=K41

260 IF A2(I)KE2{J) GO TO 280 i
270 Y2(M=E2Z(D) \ W (M =Ex(J) \ W= (N =Elx{)) \ J=J41 \ 60 10 240
280 W2(K)=AZ{1) \ We(h=AX(I) \ Wi (K)=AL={L) \ I=I+1 \ GO TO 240
290 RETURN

Pesyabrar: A[}J— Maccup ¢daMu/iufi, ynopsjoyeHHHHA No pesyib-
TaTaM, R — ynopsjoueHHbIi MaccHB pe3yJbTaTOB.

BcnoMmorarenbHeie nepeMeHHble: P — nepemeHHas JJIsi XpaHeHHs
NPOMEXKYTOUHOIO 3HAYEHHS MaKCHMaJbHOro 3JemeHTa, K — HHIeKc
MaKCHMaJbHOrO 3JeMeHTa, | — HHIeKC 3JeMeHTa YHNOpsALOYEHHOTO
MacCHBAa — YnpasJsiouiasi NepeMenHasi BHELIHEer0 LHKJa MOANpOrpam-
MH YNopsijoueHHsi, J — ynpasjsiomas InepeMeHHas BHYTPeHHero
WHKJIa B nojgnporpaMme ynopsjaouerus, QU} — nepemenHasi, HCIOJb-
syeMasi Npu nepecraHoBKe (amunnii (smementos maccuBa AlJ).

"B nporpaMme HCHOJMBb3YeTC Aa/JTOPHTM YHNOPSAOYEHHS MAacCHBa
(cM. nporpammy 4.64), MoaubHUHPOBaHHHIA B CBSI3H C HEOOXOAHMO-
CTbIO IPH INepecTaHOBKE pe3yJbTaTOB (3JeMeHTOB MaccHBa R) mepe-
CTaBJATb TaKke daMHIHH (3JeMeHTsl MaccuBa AJ).

Tlocne ynopsiioueHHsi MeCTO CHOPTCMeHa onpejenasieTcss HHIEKCOM
COOTBETCTBYIOLIETO0 3JeMEeHTa MacCHBa (BO3MOXKHOCTb ONHHAKOBHIX
pe3yAbTaTOB MTHOPHPYeETCs).

Bagaunue I yposHa DBubpath cnoco6 mnpencraBiaeHHs
JAAHHBIX M COCTaBHTb CIIHCOK HCNOJIb3yeMbX nepemeHHHX *). Cdop-

*) INop mnepeMeHHBIMH 37leCb MOHHMAIOTCA He TOJIbKO INPOCTHE
nepeMeHHble, HO H MacCHBHI.
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fiporpamma 4.70

10
20
30
40
50
60
70
80
90
100
110
120
139
149
150
160
170
180
1920
200
210

REM MFOCFAMMA COCTABRREHWA TABAMUM FE3YALTATON

REM COFEEHORAHWA O TFMXKAM B ARAUHY

DATA “ANERCEER”+7.80» "FOFUCOR"y8.107 “RAACOR”»8. 251'FJEFOB'13.15
DATA "RAEBAOR"y8.31s "EGFEMOB"+8.16» "MFHATLER" 18,34, "KAWNOB" 1 8. 44
LATA “MANCISHCER"58.04,"ETPOR"+8.19

IIN A2(10) 1K (10)

REM BROAWM oAMWAWE 4 FE3YABTAT

FOR I=1 70 10 \ READ A= (I)sR(I) \ NEXT I

GOSUB 1000

FRINT TAR(10);“FE3YNbTATH COFEEHORAHWW 10~

FRINT TAB(15) 5 “NPWUXKAN B AAdHY “

GOSUE 1100

PRINT TAB(S)3“I MECTO I”iTAR(20) i 0ANKAKA"§

PRINT TAR(35)3“1"iTAR(38) i "PE3YALTAT"§TAR(50) "I"
GOSUE 1100

FOR I=1 TO 10

PRINT TAB(S) 5 I*5TAR(8) 15 TAB(13) 5“1 i TAB(20) 5A%(I) }
FRINT TAR(35)§“1"5TAB(39)5R(I)5TARL47) 3 "M ITAR(S0) 51"
NEXT I

GOSUB 1100

STOP

1000 REW MORNPOrFAHMA YTOPARQYAEAHUA HACCHEA
1010 FOR I=1 TO ¢

1020 P=R({I) \ K=I

1030 FOR J=I+1 TO 10

1040 IF R(J)¢=P GO TO 1040

1050 P=R( \ K=J

106
1107

0 NEXT J
0 R(KI=R(I) \ RCIY =P \ Qr=Ax(I} \ AX(I)=Ax{K) \ Ax(K)=Qx

1080 NEXT I

1090 RETURN

1100 REH MOANPOrFANMA “MOFY30HTANLHAR MUHWA*
1110 FRINT TAB(3)3°~"}

1120 FOR K=1 TO 45 \ PRINT “-*i \ NEXT K \ PRINT
1130 RETURN

RUNNH
PE3YALTATH COPEBHOEAHWY N0
TFHEKAK B AMMHY
I HECTO I $AHKAA I PEIYMTAT I
I 1 1 KAUHOB X 8.44 o I
I 2 1I WCHATLER 1 8.34 M I
I 3 I RABHAOR I 8.3 H I
I 4 I BAACOB I 8.20 M 1
I § 1I NETPOR I 81% # 1
I & 1 EOFENOE 1 8.16 H I
I 7 1 rAEEQR I 8.15 ¥ I
I 8 1 FOFWCOB I 8.1 H I
I 2 I HAKCHHOB I 804 H I
1 101 AREKCEEER I 28 H I

STOP AT LINE 210



MyJNHPOBATL 3afiauy MaTeMmaTHuecKH. OnpenesuTh, KaKoR M3 THIOBHIX
aNropMTMOB, ONHMCAaHHBIX B TEOPETHUECKOM BBEJCHHH K pabore 7 HiH
K pa6ore 4, Moxer GHITb HCHOJNbL3OBaH AJNA pelleHus sagaud. Kon-
KpeTH3HpOBaTh ANTOPHTM NPHMeHHTeNbHO K 3afiaue. CoCcTaBHTE cxeMmy
# uporpammy. IloaroroBuTe Tecth. IIpoBepHTb paBoTy mnporpamMmu
Ha OBM.

Bapuanmet 3a0a4 I ypoens.

1. Mndopmanust o KoJHuecTBe BHNaJaBUIMX B TEUEHHE Mecfla
0cajikoB 3aJaHa B BHAe MaccuBa. OmpenesHTL ofmiee KOJHYECTBO Oca-
KOB 3a Mecfll.

2. Undopmanus o TeMmepaType BO3AyXa 3a Mecflll 3alaHa B BHJE
maccupa. OnpeenuTs, CKOJbKO pa3 Temnepatypa onyckajnaco suxe 0 °C.

3. HHbopmauuss o cpegHel CYTOUHOH TeMmnepaType BO3fyXa 8a
Mmecsill 3ajaHa B BHJe MacchBa. Onpeje/HTb, TeMmepaTypa CKOJbKHX
anell Gblia HHXKe CpelHEeMeCsSuHOH.

4. Peructpauusi HanpapJieHHS BeTpa Ha TOPHOM IIJIaTO NpOH3-
BOAMTCS ONHH pa3 B JeHb IO ouepenH ABYMS HccjefoBaTeqsiMH. Kaxk-
Abf Mecsl{ BCe pe3yJbTaThi CBOAATCA B OAHY Tabauny. CocraBHTb
OporpamMmy, BHLINOJHSIOMYIO 3Ty ONepanuio.

Y kas3aunue Hampasienue BeTpa KOAHPYETCH CJEAYIONHM

ob6pasom:
1 — cepepHbift B — cesepo-3anafHbIil
2 — 10XHu# 6 — cesepo-BOCTOUHHIf
3 — BOCTOUHBIH 7 — woro-3anagHsf
4 — 3anapHuf 8 — 10ro-BoCTOYHHIH

5. MHpopManus o KoJHYECTBE OCaJKOB, BHINAJABIIHX B TeUeHHe
Mecsina, H O TeMmepaType BO3lyXa 3akaHa B BHAe ABYX MaccHBos. Om-
pefiesIuTh, KaKoe KOJHYECTBO OCAaJKOB BhHIMaJO B BHAE HOKAA, KaKoe
B Buze cHera. (CuuTaTb, YTO MJeT AOXKAb, €CJHH TeMmepaTypa BO3AyXa
>0 °C).

6. PocT yyeHHKOB KJacca NpeACTaBJeH B BHAe MaccuBa. Pocr
HeBOYEK KOJRHPYeTCH SHaKOM -, POCT MaJbYHKOB 3HakoM —. Ompe-
JeJIUTh CPefHHA POCT MAABYHKOB.

7. B obanactu 10 pafionos. M3pecTHn niiomajnu, sacesaemble ILie-
HHUEH, W cpefHss ypoxafiHocTh (y/2a) B kamnom paiiome. Ompege-
JUTH KOJHYECTBO MIBEHHIH, cOGpaHHOe B O6IACTH, H CPELHIO ypoXKal-
HOCTb O 06JIaCTH. :

8. B o6aactu 10 pafionos. 3anaHel nJoIgajy, 3aceBaeMbie B Kax-
oM pahoHe nilenHiled, H ypoxXa#H, coGpaHuuii B KaxAoM pafioue,
OnpepenuTh CpefiHOI0 YPOXaAHOCTh NIIRHANW MO KaXJAoMy pafiomy
H 10 06JIaCTH B LEJIOM.

9. Pe3ysbTaThl NePeNHCH HaCeJeHHS XPaHATCA B HaMatH DBM.
Hcnonbayss maccuBml damuiuli M roja poXnaeHus, HameyaTtaTb ¢a-
MHJIMH H NOACYHTaTh OOliee YHMCHO XHTeslell, PONHBIIHXCH paHblle
1928 ropa.
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10. PTyTHEE TepMOMETPH MOTYT HCNOAB30BATHCHA A H3MEPEHHA
TemnepaTypu a0 —39,4 °C. Hcnonbays HmgopManuio o MHHHMaJibHOR
TeMnepaType, 3apuKCHPOBAaHHON B KaXXA0OM FOAy H3 nocieinux 100 xer
B I. BopoHnexe, onpenesnTb, MOXHO JIH NOCTaBJASTb PTYTHHE TEPMO-
METPH B 3TOT TOPOX.

11, 3anar cnucoK YYacTHHKOB COPEBHOBaHHIl 1O NJAABAHHIO B HX
pe3yabrathl. Haneuarars ¢paMHIHIO H pe3y/bTaT YeMIHOHa.

12. B namats OBM xpanutca HHpOpMauHA O BajgoBOM cGope
3epHa MO COIO3HLIM pecny6iauKaM oTAenbHO 3a 1984 u 1985 rr. Onpe-
ReJIHTh CyMMapHHH cOop 3epHa mo Kaxjok pecny6auKe 3a 2 rosa.

13. B 3anave 11 pacnonoxuTh peaybTaThi H (PaAMHJHH Y4aCTHHKOB
B COOTBETCTBHE € 3aHSITHMH MECTaMH.

14. ®aMuaHH YYacTHHKOB COpPEeBHOBAHHH 1O GHIYPHOMY KaTanHio
nocje KOPOTKOH DNpPOrpaMMM pacloJIOXEHH B IMOpsiiKe, COOTBETCT-
BYIOIIEM 3aHATOMY MecTy. COCTaBHTE CIIHCOK YYaCTHHKOB B NOPZRKe
HX CTapTOBHIX HOMEpPOB A/l NPOH3BOJBLHOH NpPOrpaMMu (YYacTREKR
BRICTYNAIOT B NOpPsiZKe, OGPaTHOM 3aHATHIM MecTam).

16. Ilpn nocTynieHHH B HMHCTHTYT JHHA, HOJYYHBIUHE ABoAKY
Ha TepBOM dK3aMeHe, KO BTODOMY 3K3aMeHY He ZonyckKalorcs. Cumras
$aMHAHH aGHTYPHEHTOB H HX OLEHKH Noc/ie NEepPBOTO 3K3aMeHa HCXOA-
HHIMH JaHHBIMH, COCTaBHTb CHHCOK aGHTypHEHTOB, RONYLICHHBIX KO
BTOPOMY 3K3aMeRHY.

¥KasaHHA K pemeHHIO 3ajfauy | yposmia

1. 3ajaua cBOAHTCA K CYMMHDOBaHHIO 3JI€MEeHTOB MaccHBa. Max-
CHMaAbHLA pa3Mep MaccHBa — 31 (HauGoabHlee YHCIO AHeH B Mecslie).
KosnnyectBo JHeli KOHKDPETHOrO Mecfila BBECTH ONEPaTOPOM BBORA
(NpH KeJlaHHH MOXHO KOAHYECTBO JHEH B Mecfine OnpeledsiTh NPo-
rPpaMMHO IO €ro Ha3BaHHIO).

2. CM. ykasasHe K 3ajaue l.

3. 3agaya cBOAHTCA K KOMOHHallHH JBYX aJrOPHTMOB: CYMMHK-
poBaHHe 3J1eMEHTOB MacCHBa AJs ONpPENeJieHHS CpelHeMecsUHOHR TeM-
nepaTypH H onpejesleHHe KOJHYECTBA 3JeMEHTOB MAacCHBa, YAOBJAeT-
popAlOINHX 3ajaBHOMY yecaoBmw. CM. Takxke yKa3aHme K 3ajade I.

4, 3agaua cBOAHTCS K O6beXHHEHHIO ABYX MacCHBOB B OJHH C
YepefoBaHHEM 3/3EMEHTOB HCXOEHbHIX MaccHBOB. CM. TaMXe yKa3aHue
K 3ajave 1.

5. 3agaua CBOAHTCA K CYMMHPOBAHHIO 3/IEMEHTOB MacCHBa OCaJIKOB
B JIBYX nepeMeHHhIX. DIeMEHT MacCHBA OCaJKOB JOJXKeH NpHOaBAATbEA
K ORHOM H3 JBYX CYMM B 3aBHCHMOCTH OT 3HaY€HHS COOTBETCTBYIOLLEro
aseMeHTa MaccHBa TeMmneparyp. CM. Takxke yKasanhe K 3ajaue I,

6. 3anava cBOAMTCA K BHUHC/ICHHIO CYMMB H KOVIHYeCTBa OTPRIa-
TeJbHHX YHCEJI B MaccHBe, Nocje OKOEYaHHA CYMMHPOBAaHHS 3HaK
CYMMBl HYXKHO H3MEHHTb.

7. Tnouwaau, 3acepaeMble nuleHunel, # ypoKalHOCTL AAs KaXKIOro
pafioHa HyXKHO 3ajlaTh B BBYX MaccHBax. KoXHYecTBO NIHGHHIH, CO-
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GpaHHOe B 06/1acTH, BbHIUHCHASETCS KaK CyMMa NPOH3BeJleHHH 3JIeMEHTOB
HBYX MacCHBOB, a JJifl IOMIyueHHs cpelHedl yPOXKaHHOCTH HYXKHO BHI-
yuc/eHHOe ofliee KOJHYECTBO NIIEHHUH Pas3fie/IHTh Ha CyMMY 3JieMeH-
TOB MaccHBa mJomafefi.

8. Mcxoaubie faHHBle — ypoXail B KaXJIOM pafioHe H 3acesaeMble
mjaolany — 3ajaTb B JABYX MaccHBax. [Lasl onpejeJqeHds ypoxafi-
HOCTH IO KaXAOMy pafioHy HafiTH 4YaCTHOe OT JeJeHHs 3JIEMEHTOB
MAaCCHBOB, COflepKal[HX HCXOJHble faHHble. [l onpeleneHHs CpepHei
YPOXKaiiHOCTH 1O 06JacTH HafiTH YaCTHOe OT JeJIEHHS CYMM 3JIeMEHTOB
MAaCCHBOB HCXOJHbIX HaHHBIX.

9. 3azava CBONHTCS K ONpEeleIeHHIO YHCJIa 3JEMEHTOB MAacCHBA
rofa pOXJEHHS CO 3HauyeHHAMH MeHbme 1928 u BbIBOJa Ha mnevaTb
COOTBETCTBYIOIHX 3JEeMeHTOB MaccHBa haMHIHMH.

10. 3agaua CBOAHTCA XK ONpEeNENEHHIO TOro, eCTh JH B MacCHBe
MHHHMaJbHbIX TeMnepaTtyp XoTs Obl OJHH 3JIeMEHT, MeHbIIHE HJIH
paBHHit —39,4. .

11. 3apaua cBOAMTCH X ONpejieleHHI0O MHHHMAJbHOTO 3JEMEHTa
MacCcHBa Pe3yJbTaTOB H €ro HHIeKca, H BbIBOAY Ha NeyaTh SJeMeHTa
Maccusa GaMHJIHHA C 3THM HHJEKCOM.

12. 3agava CBOZHTCS K CYMMHPOBaHHIO JABYX MacCHBOB.

13. 3anaua CBOZMTCS K YMOPSILOYEHHIO MacCHBa pe3yJbTaTOB B
nopsijike BO3PACTaHHs, HO MPH BLINOJHEHHH TEPECTAHOBKH B MacCHBE
pe3yJbTaTOB HYXKHO IepecTaBisTh COOTBETCTBYIOLUIHE 3J€MEHTH H B
MaccuBe (aMHIHH.

14. 3anava cBORUTCA K HHBEPTHPOBaHHIO MaccHBa (paMuJHIT yuacT-
HHKOB COpeBHOBaHHI.

16. 3amaua cBoAMTCA K (QPMHDOBAHHMIO MacCHBAa H3 3aJaHHOrO
BKJIOUEHHEM B HEro TOJBKO 3/J16MEHTOB, YJAOBJETBOPSIOMIHX 3aJaHHOMY
yciioBHIO {ycloBHe IpOBepseTcs JIJsi COOTBETCTBYIOUIETO 3JeMeHTa
MaecHBa OIlEHOK).

Baganue Il ypoBHsa Bubpars nenecoo6pasHbiii cnoco6
npejcTaBIeHHs KAaHHBIX, HCMONB3YS, €CJH HYXHO, H JBYMepHbe Mac-
cuBbl. COCTaBHTh GIHCOK HCINOJIb3YEMbIX nepemenHbix. Cdopmyaupo-
BaThb 3aJayy MaTeMmaTHuecKd. PaspaGoraTe aATOPHTM pelleHHs 3afauH,
HCIOJb3Ysl, €CJAH BO3MOXHO, THIIOBBIE aJTOPHTMbl, H3JIOXKEHHHE B
TeopeTHYeCKOM BBeJeHHH. PellleHHe MHOrHX 3aJau He MOXeT ObiTb
HNOJIHOCTBIO CBeJleHO K THIIOBBLIM aJropHTMaM H TpeGyeT TBOPYECKOro
nojxoza.

CocraButb cxemMy u mporpammy. OcoGoe BHHMaHHe OGpaTHTh Ha
BHBOJA pe3yJbTaTQB B HarasgHoli ¢opMe — c NOAPOGHHIMH NOSCHe-
HHfIMH, €CJH MOXHO — B BHAe Talauu. Breimoasuts mporpammy Bpyd-
HyI0 A/l HEKOTOPHX Ha6opoB XaHHBIX. [IpoBepuTh paGoTy nporpammal
Ha DBM.

Bapuanmet sadau 11 yposus.
1. Ilpu BHOGOpe MecTa CTPOHTENBCTBA XKHJIOLO KOMILJIEKCAa MPH Me-
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TaJIyprudeckoM 3aBofie HeOGXOJHMO YUHTHIBATH <PO3Y BETPOB® B
LaHHO# MecTHOCTH. Ha OCHOBaHHH JaHHHIX €XeIHEBHOTO OTNpejeNeHHs
HanpasJIeHUS BETpa, NPOBOJUMOrO B TeYeHHe rofa, ONpeAeJHTb Mese-
coo6pa3Hoe B3aHMHOE PacloNOXKeHHe MNPOMHIUIIEHHOR MXHJIOH 30HH
(KomupoBanHe HanmpaBJeHHH BeTpa 3afaHo B 3afaue 4 yposusa I).

2. HapectHo, 4T0 B MoOCKBe CaMBLIMH TeIVIBIMH SIBJASIOTCS AHH €
15 urona no 15 asrycra. [ins nposefieHHst decTHBaAs GblaM BblGpaHu
7 cnexylomux NOAPsAA AHeH, HauGosee TEMJHIX MO AAaHHLIM 3a MOCJEH-
uue 10 ser. CocraBHTh NporpamMMy AJsi BHINOJNHEHHS 3TOH paGoTH Ha
3BM.

3. CoctaBHTh pe3ynbTHpYIOUYIO TAGMHIY nepseHcTsa Mo ¢yr6oay,
B KOTOpoM yuactsyloT 10 KoMmaHi. B kauecrse HcxonHo#t pHbopMamud
3ajlaH CYeT: KOJHYecTBO 3aGHTHIX (NMpOMymIeHHBIX) MAuyed B Kaxnoft
nposejenHolt urpe, I TMOJYuYeHHS HTOrOBOTO pe3yJbTaTa Heo6Xo-
AMMO MO 3ajlaHHON TaGnuie 3aGHTHIX (NPONYUIEHHHIX) MAYeH COCTaBHTh
‘TabAnny OYKOB (BHIMTPHI — 2, HHUBA — 1, mpourpmm — 0). Tlanee
ONpefeNUTh CYMMY OYKOB JJIf KaXJ0o# KOMaHZB H B COOTBETCTBHH C
5THM paclpeleJHTh KOMaHAb 1m0 MecTaM. EclH cyMMa oukoB y ABYX
KOMaHJ OJHHAaKOBa, TO CPaBHHBAIOTCS Pa3HOCTH 3aGHTHIX H NMpOMyLIeH-
HbIX MsiyeH.

4. Ina dopmupoBaHHA cGOPHOH CTPaHB O XOKKEIO MpefBapHTedb-
Ho BeiGpano 30 urpokos. Ha ocHoBanWu npoTokosos urp (ecero 10
Hrp) cocraBjieHa TaGJHIla, B KOTOPOH coiep:uTcs wTpadHOE Bpems
KaXJoro HrpoKa mo Kaxaol Hrpe (wrpadpHoe BpeMs MOXKeT COCTaBJATh
2, B uau 10 mun). CocTaBuTh HMpPOrpaMMy, KOTOpasl COCTaBJfeT NMpef-
BapHTEeJNbHBIH CNHCOK KaHIHAATOB B COOPHYIO H onpelenseT Al KaXk-
LOro M3 HHX cyMmapHoe mTpadHoe BpeMsa. HrpokH, omrpadosaHHbe
XoTsl 6bl OAMH pa3 Ha 10 MHH, M3 KaHAHAATOB B COOPHYIO HCKJIOUAIOTCH.

5. B 3amaue 3 onpexenutb, B CKOJBKHX HrPax PasHOCTh 3aGHTHIX
H NMpONyLIeHHbX MAyell Gblia Goabiel uan pasHolt 3. Kakas xomanga
HMeeT HauGoJblee KOJHYECTBO NOGel] € TaKHM KDYNHBIM CcHeToMP

6. CocTaBuTb MpoOrpamMmy JJjis BeleHHs NPOTOKosaa GacKeTGonbHOM
urpel. Bo BpeMs Hrpel MallHHa BefleT yueT HaGpaHHHIX 0uKoB H doJsos
Kaxjoro Hrpoxa. Hrpok, monyuuswmnit 5 ¢osos, yRaisercs H3 HIpH
(3ra MHGOpMaNHA JOJIKHA NOABJATbCA HA SKpaHe). B xonume urpm
JOJKHA BbIBOXHTbCA HHPOpPMANHA O CyMMe OUKOB, HaGpaHHBIX KaXKALM
UrpOKOM, B TopsjKe yObIBaHHSA.

7. CocTaBHTb mporpaMmy Jnas o6paGOTKH pe3yJbTaTOB Kpocca Ha
500 M nns xeHuwuH. B Kpocce yuactsyer He Gosee 100 cryzmentok. Has
KaXJof yYaCTHHIB BBeCTH (aMHJIHIO, WHOp TPynnH, GaMHIHIO mpe-
nojaBarens, peayJasraT. [loayuuTh pesyabTHPYIOUIYIO TaGaumy, ymo-
pAAOYEHHYIO MO pe3y/bTaTaM, B KOTOpPOHR COJAEpXKHTcA TaKxKe HHpop-
mauus 0 BbinosiHeHHH HOpMbl I'TO. OnpegenuTh cyMMap HO€ KOJNHYECTBO
CTYAEHTOK, BhinmonHHBWIKHX HOpMYy I['TO.

8. ns wHQpPOBaHHA HCIONb3yeTCs CMelIaHHBIH ajdaBHT, mMOJdY-
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4eHHHN cayuafiHoRt mnepecraHoBkod OyKB Hcxoxmoro andasura. Ha-
npuMep:
ABBIIEX3UNKJIMHOIIPCTY ® X UM bbIb3IO S
II3YKJDKIKA A0 DB ABBIIIYBI L EOUMP X HIICTH

JAns ycnoxneHHs mHUPpa BMecTo GYKB HCNOJAB3YIOTCA Nedble THCAA
(A cootBerctByer 1, B — 2 B T. 1.), ¥ Ana KOAHDOBAHRSA KaXJoH cie-
Aylomied GYKBH COOOLIEHHMS HMCNOJb3YIOT HOBHH CMEMaHHHH aJjdaBHT,
NoJNyYeHHHH H3 HCXOJHOIO KHKJHYECKOH NepecTaHOBKOIi GYKB BHPaBO
Ha 3ajaHHOe YHCJO0 MO3HUHAH. YHCI0 MO3HUHA, HAa KOTOpHE OCYINECTB-
JseTcs CIOBUI, H YacTOTa HX NOBTOPEHMS H3BECTHH 3apaHee, [lycTsb,
Hanpumep, ato uucaa 5, 3, 1, 8. Toraa ana xofupoBaHus NepBOiH 6YKBLI
GyZeT HCnoJab30BaH aj(aBHT, NMOJYYEHHHA H3 HCXOJHOIO HHKJAHUECKHM
caBHroM Ha 5 nmosuumit BpaBo, BTOPol GYKBH — Ha 3 NO3HLHH, TPEThb-
eff — Ha 1, serBepTofi — Ha 8, naTtoit — cHosa Ha 5 u T. A. CocraBUTh
nporpaMMy, KOTOpasi NOATOTaBAHBaeT TaGauny paias mudpopaHus,
cozepKamyo geThipe HeoGXoAuMbiX andaBuTa. CUHTAThL, YTO HCXOAHHIA
andaBHT 3aflaH B UHCJIOBOM BHJe.

9. PesyabTaTH copeBHOBaHHHA (QHIYDHCTOB 1O ONHOMY H3 BHIOB
MHOro60pbsi NpeACTaBJeHb OLEeHKaMH cyfleli B Gaaxax (ot 0 po 6).
ITo pesynbraTaM OILEHOK CYAbH OnpefeaseTcsi MecTO KaXIOro yyacT-
HHKa y 3TOro cyJibH. MecTa y9acTHHKOB ONpefesslloTCsS Aajiee N0 cyMme
MeCT, KOTOpHIe KaXKAH#l Y9acTHHK 3aHAN y Bcex cyled. CocraBHTH
NporpaMMy, ONpelesIsAIOmYI0 MO HCXOAHOA TabJHue OueHOR (haMuUIHH
H CYMMy MeCT YYaCTHHKOB B NOpAJKe 3aHATHIX HMH MecT. Yucio yuact-
HHKOB He Gosee 15, umcao cyaeit He Gonee 10.

10. IInacrueka pasmepoM 30X 50 cM? pasjiesieHa Ha XBajpaThl
pasmepoM 2X 2 cm?. TlpousBefeHO M3MepeHHE TEMNEPAaTyPhl KaXJOro
KBajpata. Hcnoanays sTy HHPopManHio, NOCTPOHTb H3OTEPMbHI NpH
noMomu cumeodos, #, +, {J, P, %, };, pasnenus untepsan mnsMene-
HHS TEMNepPaTypPH Ha 6 PaBHHIX WHTEPBAJOB H MOCTABHB B COOTBETCTBHE
KaXXIoMy NOABHTEPBANY OAMH H3 YKa3aHHBIX CHMBOJIOB.

11. Slnomckas paauoxoMnaHHsf mposena onpoc 250 pajuocayuia-
Tesell nmo Bompocy: «Kakoe XHBOTHoe Bnl cBsismBaere ¢ SImonuell u
anoHnaMu?». CocTaBHTh NporpaMMy noJyYeHHs NATH HauGojee dacTo
BCTPEUaIOIKXCS OTBETOB H HX foxelt (B %).

12. TpaeKTopHH ABHXEHHsS JABYX CaMOJIETOB 3aJaHH YpaBHEHHSAMH
xi=x;(%)," yi=yi (), z;7=2;(t), i=1, 2. Onpenenuts, B KaKOi MOMEHT
BPEMEHH pacCTOSHHe MeXJAy caMojeTaMH GyZeT MHHHMaabHEM. Pac-
CMOTpEeTh HHTEDBaJ BPEMEHH MeXAY ABYMS 3aJJaHHEIMH MOMEHTaMH.
BpeMs onpenesHTh ¢ TouHOCTbIO 1/50 HCXOAHOTO HHTepBana.

13. CthopmupoBate u3 Mmatpuus A (10, 10) marpuuy B (10, 10)
N0 CJAEAYIOMHM NpaBHAaM:

a) sJeMeHTH MaTpHil A ¥ B NpHHHUMAIOT TONbKO 3HaveHnus 0 unu 1;

6) cocensMu seMeHTa @;; CIMTAIOTCA BCE SJEMEHTH, PacnojoXeH-
Hb€ PAJIOM C AAaHHHIM IO TOPH30HTaJH, BePTHKAJH HIH AMaroHaah;
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6) ecnH cyMMa S 3HaueRu#t coceflefi 3JeMeHTa a@;; MeHblie ABYX
unn Goapue Tpex, To b;=0

2) ecin cyMma S 3Hauenult cocefiell sMemeHTa a;; paBHa JBYM, TO
biyj=ayj;

0) ecau cymma S 3HaueHHR cocellell snemeHTa @;; paBHa TpeM, TO
bij=1.

Ilo oxkonuaHu# GOPMHUPOBAHHS MATPHUH B 3HaYeHHS 3JIEMEHTOB
MOCTPOYHO BLIBECTH Ha Meuarhb, 3aMeHAsi 0 — cHMBOMOM —, | — cum-
BOJIOM .

310 mpeobGpa3oBaHHe sBAAeTCS OCHOBOH TaK Ha3nlBaeMOH HrpH
«KusHp» (cM., Hanpumep, Yssepeaa Y. DTiofs Aast IpOrpaMMHCTOB.—
M.: Mup, 1982), nospoasiiomelt #3 HCXOAHOI'O MOJNYYHTh HOBBHIH BapHaHT
PacrnojioXeHHsT B MaTPHLe HyJedl H eIHHHI (HIH NPH BHIBOJAE B CHM-
BOJBLHOM BHAE — KOHOHIYpalUUi0 3Be3JJ0YeK).

14. CocraBuTh nporpamMMy — TtecT «PemutenpHn au Boi?» (cM.
«3nanue — cuna» — 1983, Ne 11).

Ha skpane mno ouepesn nosiBasiorcss 12 Bompocos. Ha kampawiit
H3 HHX HY2KHO BBECTH OTBeT (Oa HJH Hem). B 3aBHCHMOCTH OT Bompoca
M oTBeTa K oOmefl cymMMe npHOaBJsIeTCS ONMpefeJeHHOe YHCIO OYKOB.
[Tocne okoHuaHHS ompoca no obmefi cymMMe OUYKOB jJesiaeTcsi 3aKJiouye-
HHe 10 NMOBOAY peIIHTeJbHOCTH oNpallHBaeMoro, B mporpamme mpeny-
CMOTpeTh 3alIHTY OT HENpaBHJbHOTQ OTBETA.

Vicxonubie faHHbIE AJs MPOrPaMMBIL

1). CMoxere nu Bu Ha crapom MecTe paGoThl NPHCHOCOGHTHCA
K HOBHIM MpaBHJam?

2). BricTpo JIH ajanTHpyeTech B HOBOM KOJJIGKTHBE?

3). CnocobHbl MM BHICKa3aTh CBOe MHeHHe NYGAHYHO?

4). Cormacurech a4 Bnl Ge3 koseGanuit mepefiTH B Apyroe yupex-
JeHHe Ha JOJIKHOCTb C Gojlee BHICOKHM OKJaaoM?

5). CKJIOHHH JIH OTDHIATh CBOI0 BHHY B JONyiieHHOH OmHGKe H
HCKaTh ONpaBRaHUSA?

6). OGbsicHsiere JH Bbl OGHYHO NMPHYHHLI CBOEr0 OTKa3a OT Yero-
JH60 UCTHHHEIMH MOTHBaMH HJIH CTapaerech HX 3aBYaJHPOBaTh?

7). CMOMKeTe JH H3MEHHTh CBON NPEXHHH B3IAAL HIH y6exaenus
B pe3y/bTaTe cepbe3HOd JAHCKYyCCHH?

8). Ecin Bam He HpaBHTCA CTHAbL H3JMO0XeHHS paGoTul, ¢ KOTOPO#
Bu 3nHakomHuTech, Gyjere JiH Bl mpaBHTH TeKCT M HacTOAYMBO mnpea-
JaTaTh H3MEHHTb ero?

9). Kynute nu Bu Bemp, kotopast Bam oueHb HpaBHTCSH, HO He Tak
yX Heo6XxoxuMa?

10). MoxeTe i H3MEHUTb CBOE DelleHHe MO BJHSHHEM YIOBODOB
06asTeJbHOr0 YejoBeKa?

11). ITranupyere Ju 3apaHee cBOH OTMyCK?
12). Bcerza siu BuinosiHsieTe AaHHoe Bamu oGemaHnue?
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Ta6auima Ajis onpefeNeHUs] HaGPaHHBIX OUKOB

Bonpoc Ha _Her Bonpoc Ha Her
1 3 0 7 3 0
2 4 0 8 2 0
3 3 0 9 0 2
4 2 0 10 0 3
5 0 -4 11 1 0
6 2 0 12 3 0

-

Onpepenenne pesyabTaTa TEeCTHPOBaHHSI

1). Or 0 o 9 oukoe — Bri oueHbp HepemutenbHbl. Crapaiitech
H3MEeHHTb CBOH XapakTep.

2). Ot 10 no 18 oukoB — BH mpuHHMaeTe pelLieHHS OCTOPOXKHO,
BO He macyeTe nepej cepbe3HHIMH npo6ieMaMu. Bospme nonarafitech
Ha CBOH OMHIT.

3). Or 19 no 28 oukoB — Bhl jocTaTouHO peurnTenbHH. IIpuHATHe
pellleHHs1 oTcTauBaeTe 10 KoHua. Crapafitech ObiTb OGBeKTHBHBHIM.
KoncyanbtupyfiTech no BonpocaM, B KOTOPHIX HeJOCTaTOYHO KoMIe-
TEHTHHI.

4), Ot 29 oukoB H Bhille — Bbl NpHHUMaere penieHHs eAMHOJNHYHO,
He CYMTasAChb C MHEHHeM JAPYrHX. dTo NojaBjseT HHHIUATHBY NORYH-
HEHHBIX, HAaHOCHT Yymep6 NCHXOJOIHYECKOMY KJMMAaTy KoOJJIEKTHBa.
HyXHo cpOYHO MeHATb CTHJIb PaGoTHi.

15. CocTaBHTh mporpaMMy Ajs KOHTpPoOJS 3HaHHA no Kypcy «Xu-
MHus», pa3nen: «HoMmeHKaIaTypa HeopraHHYeCKHMX BeIeCTBY.

B namatn 3BM xpaudArca Bonpochl H NpaBHJIbHbIE OTBeTH. Bo-
NpocH BHICBEYMBAIOTCA Ha SKpaHEe MO OYepelH, H Ha KaXIbi Bompoc
ofyyaeMbli BBOAHT OTBET, KOTOpHIi CpaBHMBaeTci C NPaBHJbHBIM.

Tocse oTBeTa Ha BCe BONPOCH MPEAYCMOTPETh BHICTABJIEHHE OLEHKH.

Ykasanua K pemennio 3agau Il yposns

1. 3anaua CBOAHTCA K ONpeAeNEHHIO TOro, KaKoe 3HayeHHe daile
BCETO BCTpeuaeTcsi B MaccHBe HampasjeHHRA BeTpa. [as ee pemenns
HYXKHO cOPMHPOBaTb MaccHB pa3MepoM 8 (HHIEKC COBNajaeT ¢ KOAOM
BanpaBJieHus), KaXJblll SJeMEHT KOTOPOro sBJSAETCS KOJHYECTBOM
SJIEMEHTOB MaccHBa HamnpaBJieHHR BeTpa, MMeIOIMX 3aJaHHOe 3Have-
HHMe, a 3aTeM ONpPENeNHTb MAKCHMAJbHBLIA 3JIeMEHT 3TOrO MAacCHBa M
COOTBETCTBYIOIHA eMy HHJEKC.

2. Hcxonnwe paHHBE Lesecoo6pa3sHo NPeACTaBHTb B BHJe ABY-
mepHoro Maccupa 10X 32. ITo ncxogHOMY MaccHBY HYXHo JAaJjee cop-
MupoBaTh MaccHB 10X 26, KaxAblll 3/€eMEHT KOTOPOTO — CyMMa TeM-
nepatyp 3a Kaxzwe 7 n3 32 pmefi, Jlanee HyXXHO NIPOCYyMMHpOBaTh
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cToA8UE STOTO MaccHBa M ONpefesHTh, NI KAaKOTO cToa6ma cyMma
3/IEMEHTOB SIBJISIETCS MaKCHMaJbHOM.

3. Ilpeaycmorpers uHcaoBOl Maccu pasmepom 10X 10 nas ko-
JuyectBa 3a6HTHIX (MPOMYINEHHHIX) MsYell MO KaxJof HIpe H CHM-
BOMbHLIH MaccuB pasmepom 10 nas Ha3paHHit KoMaui. Kosnuectso
msaqed, 3a6uThXx I-# KomaHJoH j-B KoMaHZe, clexyer nomemarb B j-fi
cronben i-f cTpoxH. Jas (opMHpOBaHHS pe3yAbTHPYIOUeld TaGMHIB
CYMMHpOBaTb CTPOKH MaCcHBa OuKOB. IlonyueHHHI B pe3yiabTaTe OJX-
HOMEpHBIH MacCHB HYXHO YNODPAJOYHTh MO YOHBaHHIO, MEHAS IPH
9TOM H Ha3BaHHS KoMaHA. [TosyueHHH ynopAKOYeHHHH MacCHB HYXKHO
NpOBEPHTh Ha COBNaJeHHe ero SJeMeHToB. B ciayuae paBeHCcTBa OYKOB
N0 HA3BAHHIO KOMAaHJ CJefyeT OThICKaTh COOTBETCTBYIOLIHE CTDOKH B
MaTpHile 3a6HTHX (NPONYIIEHHHX) MsA4Yell H HafiTH PasHOCTH CYMM
3a6HTHIX M TNpONyIIeHHHIX Msdelt. (st noMydYeHHs CYMMH Msueft,
3a6HTHIX {-# KoMaHIOH, HEOGXOAHMO BHIYHCIHUTbL CyMMy SJeMeHTOB I-&
CTPOKH, a NpPONYUIEHHHX i-H KOMAHAOM — CYyMMy OSJIeMeHTOB i-ro
cronbuna.) B cayuae Heo6XOZHMOCTH cOCeJHH8 KOMaHAb NOMEHSTh
MecTaMH. BhbluncleHHYI0O XyJAmyl0 pPa3HOCTP CYMM 3a6HTHIX H mpomy-
HIEHHBIX MsYell HYXHO COXPaHATb Ha TOT CJyuail, eciH cleiymomas
CyMMa OYKOB COBMajaeT ¢ ABYMS MHpeAbIAYIIHMH. :

4. HUcxonnyo nHbOpManuio nesnecoo6pa3sHo XpaHHTb B BHAe ABY-
MepHoro Maccupa 30X 10. ITpepycmotperb Takxke maccuB pasmepoM 30
aas daMHIMH HrpokoB. JIns pemleHHst 3afaiH HYXHO CYMMHpPOBaTh
CTPOKH MaccHBa, CpPaBHHBAs NIPH STOM 3HaYeHHe KaXJOro cjaraemMoro
¢ 10. Ecan nafizeHo takoe cjaraeMoe, TO COOTBETCTBYIomast (aMHJIHA
B Pe3yJbTHPYIOWHA CNHCOK He BKJIOYaeTcs H CYMMHPOBaHHE CTPOKH
laJjblle He TNPOH3BOAHTCH.

5. CM. ykasaHue K 3afave 3. Jlsis pemleHHs 3ajjauH MOXHO H3Me-
HSTb HHIEKCH TOJBKO OJHOIO TPEYroJbHHKA MaTpHIB (HampHMep,
Jiexaulero BhIlle TJIaBHOH AHAaroHalH), a NPH BHIYHCIGHHH Pa3HOCTH
Msiyell BhIYHTaeMoe JOJKHO H3BJEKaTbCH H3 CHMMETPHYHOTO 3JIeMEeHTa
IPYToro TpeyroJbHHKa (/15 STOTO HHAEKCH HYXKHO NOMEHSTh MeCTaMH).
Ecau pasHocTs Msuelt mo MoAyJaio Gojblle HJIH paBHa 3, TO HYXHO
YBEAHUHTb De3yJbTaT (KOJNHUECTBO HMrP C KPYMHHIM cueroM) Ha l.
Jlnsa pemeHuss BTOPof 4acTH 3aflaid NPEAYCMOTPETb MacCHB pPa3MepoMm
10. Jlast Hrpel ¢ KpYNHBIM CYeTOM Hafo yBeJHYHBAaTh Ha | 3jieMeHT
5TOrO MaccHBa C HMHJIEKCOM, PaBHHIM HOMepy CTPOKH HCXORHOro Mac-
cHBa, €ClIM pasHOCTb Msiuefl MOJOXKHTeJbHA, MJIH HOMepy croabua,
ecJM Pa3HOCTb MsAuell OTpHUaTeJbHa. .

6. HyxHo mpenycMOTpeTb TpH MaccHBa Ajasi gaMHJIHR HIpDOKOB,
yucsa GoJIOB U OYKOB KaxKj10ro Hrpoka. IIpH OKOHYaHHH BBOAA AAHHHEIX
(OKOHYAaHHH HIPH) NPeAyCMOTPeTb BBOJ CIEIHAJbHOTO 3HauYeHHS (CM,
pabory 3). Ilpu yBeanueHnn uHcia (oJoB OHO KaXAbifi pa3 HOMKHO
. cpapuuBaTheA ¢ 5. [Tocse OKOHYaHHS HIPHI HYXKHO YIOPANOYHTb MacCHB
OYKOB (MeHsSIs TIPH 9TOM MeCTaMH M (JaMHJIHH HTPOKOB).
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% UcnoansoBaTb aJropuTMBl, H3jaraemeie B nn. B, 8 rTeopernue-
CKOTO BBEJE€HHS.

8. Hcxonuuit andaBHT 3aiaH B BHIAE MacCHBa pasMepoM 32, sJe-
MEeHTaMH KOTOPOI0O SIBJAIOTCS LeJabe Yucaa oT 1 o 32 B NpoU3BOJAbHOM
nopsaike. PesyabTaT noayunTh B BHJE ABYMEPHOrO MacCHBa pa3Mepom
4X 32, B XOTOPOM KaXnas CTPOKa MOJydYeHa IHKJIHYECKOHR NnepecTaHOB-
KO HCXOJHOTO MacCHBa Ha 3ajaHHOE KOJHYECTBO MO3HIHA.

9. Tabnuny oueHOK (MaccHB pasmepoM He Menee, ueM 10X 15)
npeo6pa3oBaTh B TaGauuLy MecT. IIpOoCyMMHpOBaTh SJIEMEHTH ee CTOJ6-
noB. IlosyyeHHHIH MacCHB yNnOpsIIOYHTHL IO BO3PACTAHHIO, NepPeCcTaBJsAs
OJHOBPEMEHHO 3JeMeHThl MaccHBa (paMHJIHH Y4acTHHKOB (pasMepoM He
meHee, ueM 15).

10. Hcxoprast rEdopMalus (TeMnepaTypa KaXJaoro Keagpata 2X 2)
MOXeT OHITb NpeJCTaBJeHa B BHJAe JBYMEPHOrO MacCHBa pa3MepoM
16X 2b. 3toT ABYMepHHA UHCJIOBOH MacCHB HYXKHO npeo6pa3oBaTh B
CHMBOJbHEIA MacCHB TaKOro e pasMepa M HanedaraTh ero. Ilas BH-
NONHEHHS 9TOTO NMpeoGpa3’OBaHHA HYXKHO:

— HaATH 3HaYeHHS MHHHMAJbHOIO H MaKCHMaJbHOI'O 3JIEMEHTOB
HCXOJHOI'O MacCCHBA IJs1 ONpeleJeHHs HHTEpBaJa H3MEHEHHS TeMIle-
paryp;

— pa3lieTMTh STOT HHTepBaX Ha 6 IJs onlpeleNeHHs ILIECTH NO-
ILIHTEpBAJIOB;

— chOpMHPOBATL CHMBOJIbHBIH MacCHB, NPOCMaTpHBAas 3JE€MEHTH
HCXOJAHOTO MacCHBAa H ONpefeNss, KaKOMY H3 IIeCTH HOALIHTEPBAJIOB
TIPHHAJAJNEKHUT 3JEMEHT 5TOI0 MacCHBA;

— BLIBECTH Ha NleuaTh NOJYYEHHBIA CHMBOJBHBI MacCHB.

11. Hcxonnywo unpopManuio HYKHO Pa3MeCTHTb B CHMBOJbHOM
MaccHBe pasmepoM He MeHee 250. Jlasnee copMHpoBaTh JABa MaccHBa —
CHMBOJbHEIH, B KOTODHI HYXHO TOMECTHTh BCe OTJIHUawuiHecs APYT
OT ApYra OTBETHl, H YHCJOBOW, B KOTOPOM MOACYHTHIBAETCS YacTOTA HX
NOSBJIeHHS B HCXOXHOM MaccHBe. YIOPSJOYHTb MacCHB 4acToT (lepe-
CTaBJISIsS NPH STOM H 3JIEMEHTH MacCHBa OTBeTOB). Ompefenutbh IONH
IepBLIX NSATH OTBETOB B % M HaneyaraTh HX BMeCTe C COOTBETCTBYIOLIHMH
OTBeTaMH.

3ameuanune. Ecanm ans ynopsmoueHHS HcHoJAb3yeTcs aiaro-
PHTM, H3JIOXKeHHH B 0. 8, TO ynopsjoueHHe MOXHO NPeKPaTHTb, KakK
TOJBLKO GyAyT chOPMHPOBAHEI NIepBbIe NATh 3JEMEHTOB YNOP AJ0UYEHHOTO
MaccHBa.

12. Paccrosnne L MeXAy camojeTaMH B KaXKIHH MOMEHT BpEMeHH
puuncasercs kak L=V (x{—x3)?F (§1— Y2)°F (21— 22)%. Mas peiue-
HHS 3ajla¥ HYXHO chopMHpoOBaThb MaccHB pa3mepoM 50, BHIUHCAsSA
paccTosiHHe MeXAY CaMOJeTaMH ¢ maroM no spemend B 1/50 mcxon-
HOro uurtepBaja. Jlajee HYXHO HaWTH MHHHUMaJbHHH 3JeMEHT 3TOro
MaccuBa. Dynxunu x;(f), y; (f), z;(f), i=1, 2, 3anatb caMocTOsITENBHO.
Ilns ux ompejeneHHA B NporpaMMe HCHoab3oBaTtb onepatop DEF FN.
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13. Jlns pemeHHss S8afauyu HYMKHO, SaNlONHHB IMPeABapPHTENLHO
HYJSIMM MaTpHIY B, npocMaTpHBaTh aJI€MEHTH MaTpHIH A W A1 Kak-
HOTO ONPefeNATh CYMMY SJeMEHTOB, ABJAIONIHXCA ee cOceNsMH. B aa-
BHCHMOCTH OT pesyJbTaTa NPHCBaHBaTh 3JEeMEHTYy MaccuBa B cooT-
BEeTCTBYIOllee 3HaUeHHE (SsHaueHue 0 mpucBaHBaTH He HyKHO). [lepen
BLIBOZOM Ha meyaTh Npeo6pa3oBaTh MaTPHIY B K CHMBONLHOMY BHAY.
Uro6bl MpOCMOTP SJEMEHTOB MATPHIB A M CyMMHpOBaHMe ee cocepefl
He 3aBHCEJO OT TOr'0, HaXOAHTCA 3JEMEHT Ha IPaHHIE HJIH CO BCeX
CTOPOH HMeeT cocelelf, MOXHO pa6oTaTh C paclUHpPEHHOR MaTpHiedl
12X 12. dnemenraM, pacmupsiomuM MatpHny (i=1, 12; j=1, 12),
3HaYeHHH He NPHCBaHBaTh, OHH BCeTJAa HMelOT 3HaueHHs 0.

14. HOna HCcXONHBIX AAHHBLIX NPeAyCMOTPeTh CHMBOJABHH MaccHB
BONpPOCOB, IBa WYHCJHOBHIX MacCHBa OYKOB, HAaUHCJASEeMBIX B clyyae
oTBETOB Oa U Hem, a TaKkKe CHMBOJbHHIA MacCHB pa3MepoM 4 C Tek-
CTaMH, BHIBOAUMBIMH Ha SKPaH B 3aBHCHMOCTH OT HaGpaHHON CYMMBI
OYKOB. _

15. Bonmpocet (HanpuMep, <«Haspanue pemecrsa Ca(HCOs)y?)
U NpaBUJIbHbIE OTBETH Ha HHX (HanpuMep, «['mApokap6oHAT KaJlbIHs»)
NOMEIAloTC B JBA CHMBOJIBHBIX MaccHBa. B TpeTHii CHMBOJBHBIR
MacCHB MOXHO NOMECTHTh KOMMeHTapHH, kKoTophifi 6yeT BHICBEUHBATh-
¢ B cJyuae HempaBHJAbHOTO orBera (Hanmpumep, «[loBTopure pasaen
sHoMmenknarypa coaelis). Ilpuuem, mnockonbky caosa «Haseanue
BElleCTBa» B KaXJOM BOMPOCE MOBTOPSIOTCH, HX MOXKHO B SIBHOM BHJE
ykasath B onepatope PRINT, a B MaccuB Bonmpocos mOMecTHTb TOIbKO
HasBaHHe BelLlECTBa.

Bonpocel (3 mepBOro MaccHBA) BBHICBEUHBAIOTCH MO OYEpEaH.
O6yuaeMblif BBOAHT OTBET B CHMBOJBHYIO NepeMeHHYI0. DTOT OTBeT
CPaBHHBAETCS C NPaBHJIbHBHIM OTBETOM (COOTBETCTBYIOLLHM SJEMEHTOM
BTOPOro MaccHBa)., PesyabTaT cpaBHEHHS MOMCHO BbICBETHTb Ha 3KpaHe
BMeCTe C KOMMeHTapHeM.

B nporpaMMme mpeiycMOTpeTh ompefiesleHHe KOJHYeCTBa NPaBHJb-
HBIX OTBETOB M BHICTABJEHHE OLEHKH IOCJAe OTBETa Ha BCE BONPOCH.
ITo konuuectBy BompocoB N H KOJHYECTBY NpPaBHJIbLHHX OTBETOB P
OIIEHKY MOXHO ‘BBIYHCIHTb ClAeAylomuM obpasom:

M=INT (P/N%5-40.9)

H, ecad M <3, nomoxure M=2,

Hcxonnee naHHBle AJst paGOTH MPOrpaMMbl (MacCHBEL BONPOCOB,
OTBETOB H KOMMEHTapHH) Ienecoo6pa3HO Da3MeCTHTh B mporpamme (s
onepatopax DATA: B oxzHoM omepatope DATA — Bompoc, oTser ®
KOMMeHTapHii).

3aganue III yposHusa Pemenne 3agau III yposus
TpeGyeT HCNoAb30BaHHA noanporpamM. Tpebyercss TakKe BHINOJHHTH
pce nyukThl 3afaHus Il yposusg,
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Bapuanmet 3adas 111 yposusa.

1. CocTaBuTb NporpamMmy Ajas oGpaGoOTKH pe3yJbTaTOB COPEBHO-
BaHMi no GUIypHOMY KaTaHHIO, NPOBOJLHBIUMXCHA MO TPEM BHAAM MHO-
ro6opbs (o6s3aTesbHasg, KOPOTKas# H NPOH3BOJNbHAs MNPOrpaMMHI).

OG6paGoTKy pe3yJbTaTOB MO KaXAOMy H3 BHLOB (cM. 3afauy 9
yposHa II) ocymecTBaATh B MOANpPOrpaMme.

2. SInoHcKas pajMoKOMNaHHsi mposena ompoc 250 painocayma-
TeJell MO TpeM BONpocam:

1). Kakoe xupoTHoe Bu cBssnBaere ¢ SInoHued H SAMOHUAMH?

2). Kakasi uyepra XapaKTepa NpHCylla SNOHHaM GoJblue BCEro?

3). Kakoii HeopylmeBNeHHHA NpeiMeT HJIH NOHATHe Brl cBA3mIBa-
ere ¢ SInouneir?

BOJBIIMHCTBO ONMPOLIEHHBIX ‘MPHCIAMH OTBETHl Ha BCe HJH HacTb
ponpocoB. COCTaBHTH NpPOrpaMMy NOJNYYeHHS NepBBIX NATH HauboJee
YacTO BCTPEYaloOWIUXCS OTBETOB MO KaXKAoMy Bompocy H Joan (B %)
KaXJoro TaKoro orsera. IIpeaycMoTpere HeoGXOZHMOCTb CXKaTHS
¢TONI6La OTBETOB B CJyYae OTCYTCTBHA OTBETOB Ha HEKOTOpbie BONMPOCHL.

O6pa6oTKy HHOpPManHH MO KaXKAOMY BONPOCY OCYUIECTBJAATh B
nojgnporpamme.

3. CopepHoBanusl no ¢yT6ony MeXAy KOMaHAaMH NpPOBOASTCH B
ABa sTana. JIna npoBejieHHs NepPBOro 3Tama YYaCTHHKH pa36usaloTcs
Ha fAse rpynnsl no 12 Komaua. Jns npoBelleHHS BTOPOro 3Tana BHOH-
paercs 6 JNyviIHX KOMaHJ KamJof rpynnsl Mo pe3yJbTaTaM NepBOro
stana. COCTaBHTh CHHCOK KOMaHJ YYaCTHHKOB BTOPOTO 3Tama.

OnpejneneHe pe3yNbTaTOB COPEBHOBAHHS BHYTPH OAHOH Tpynnu
OCYIIeCTBJAATh B MNOANporpamMMe. 3alaBaeMble HCXOAHble JaHHHE H
NpaBHJa ONpefeseHHsl Pe3y/IbTaTOB COPEBHOBAHHH NMpPHBEJEHH B 3ajaue
3 yposusa II.

4. YemnuoHat ropoia 1o ¢yr6oay npoBOAHTCS [0 ABYM Fpynmnam:
culbHas — 12 KomMaHX H cnaGasg — 12 KoMaui. 3aMeuleHue MecT B
CHJILHOA rpynne NPOBOAHTCA IO Pe3yJabTaTaM MepPeXOoAHOTO TYpHHpa,
B KOTOPOM Yy4YacTBYIOT 3 XYAIUHX KOMaHAbl H3 CHJABHOH rpymns B 3
AYUmHX — H3 cna6ofi. CocTaBHTE CMHCOK KOMAaHJ — YYaCTHHI, Nepe-
XOAHOrO TYDHHpa.

OG6GpaGoTKy pe3yJbTaTOB COpeBHOBaHHH B OfHOH rpynme (cM.
sanauy 3 ypoeHsa II) ocymecTsasTh B moamporpamme,

5. B copeBHOBaHHfAX y4YacTBYIOT TPH KOMaHAHW MO 6 uesoBeK.
Peay/ibTaThl COpeBHOBaHHA B BHJAE MECT YYaCTHHKOB KaXKIOH KOMaHAb
(1—18) pasmemeHrl B Tpex MacCCHBaX, COAEpKaIMHX MO 6 KOMMOHEHT.
OnpefenuTh KOMaHALY — NoGeRHTENs, BLIYHCJIHB KOJHYeCTBO Gasaiaos,
HabpaHHOe KaxJIoll KoMaHJOM, Y4YaCTHHKY, 3aHsABumeMy l-e MecTo,
nauncaserca b Gaanaos, 2-e — 4, 3-e — 3, 4-e — 2, 5-e — 1, ocTanab-
BuM — 0 Gaasos.

Onpegnenenne uyucia GannoB, HaGpaHHLIX OJHOH KoMaHJOH, ocy-
HIECTBJAATH B HOANPOrpaMme,
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6. B namatu OBM xpanuTtcs undopmanus o 3aceBaeMbIX NIOWAnsiX
H ypoXae 3epHOBBHIX IO palioHam jpisa 10 obmacreil (B Kaxao# obsactu
He Gosee 10 pationos). OnpesennTs CpefiHIO0 yPOXKAHHOCT NO KaXJoil
0671acTH H 06JacTh, AOGHBINYIOCS HaHGOAbLIEH YpPOXAKHOCTH.

Onpezenenue cpenHell ypoXal{HOCTH OXHOH OGJaCTH BEINOJNHSAThH
B NOANpPOrpaMMme.

7. Undopmanusa o peayiabTatax ceccHd (5 9K3aMeHOB) o KaxJaoff
rpynne xpaHutcs B namstd OBM. JIna moiBefeHHs HTOTOB COLMaJH-
CTHYECKOr0 COPEBHOBAaHHS ONpPENeNHTb cpefHHH 6ala AJad NATH Tpynn
OAHOrO NOTOKa CTYJACHTOB H BLIAAaTh CNHCOK Tpynnm B nopsiake YyOl-
BaHHf cpelHero GaJja.

Onpenenenue cpepHero Gajsa OAHOA TIpYNNH OCYIIECTBJIATh B
noanporpamme.

8. CopeBHoBaHHs (JBXKHBIE TOHKH) NPOBOAATCS ABYMs TPYINaMH
no 10 uenosex. PesyibTaTh copeBHOBaHHH NpeACTaBJeHH CIHCKaMH
YUaCTHHKOB H HX pe3yJbTaToB N0 Kaxjaof rpynne. [IpegsapurennHoe
nojpefieHHe HTOTOB NPOBOAMTCS NO KaXJoff rpynme, pe3y/bTaTOM €ro
ABJASIOTCA CNHCKH YYacTHHKOB IO TpynnaM B MOPALKe 3aHATHX HMH
mect. Heo6xonuMO nOMYyYHTh OOMHHA CIHCOK, B KOTOPOM YYaCTHHKH
pacnosioXeHsl B TNOPsJKe, COOTBETCTBYIOWEM IOKa3aHHbLIM pe3YJib-
TaTam.

OnpenesieHHe pe3yJbTaTOB NO KaXJoff TIpynme oOCYIIeCTBAATDH
B MOANpOrpaMmme.

9. HanucaTe nporpaMMmy IOCTpOeHHSl JIaTHHCKOro KBajpara. Jla-
THHCKHH KBaZpaT — 3T0 MaTpHua NX N, sjeMeHTH KOTOpOH BHIGpaHbI
or 1 no N TaK, YTO KaxXJoe YHCJO BCTpedaeTcsi TOJbBKO OIHH pa3 B
KaxJoli cTpoKe H B KaxXAOM crojbue.

Ilukandeckuft cABHr (CM. yKa3aHHe K 3ajaye) OCYIIECTBJSETCH B
NOZNpOrpaMme,

10. B sapave 13 yposHs Il ucxoxnyio KoHburypanuio safath Kak
JeCATh CHMBOJIBHHX CTPOK, COCTOSIIIHX M3 CHMBOJOB — M #%. Bce
npeo6pa3oBaHusl OCYUIECTBAATh ¢ 4HcaoBofi Martpuuefi. Ipocaenuts
8a pa3BUTHEM MepBOHAYaJbHONH KOHQHrypalHH B HECKOJbKHX IOKO-
nenusix. Kaxayio HOBYl0O KOHQHTYypaLHIO H ee HOMeDP BBIBOZHTb Ha
skpaH. [lpeaycMoTperb BO3MOXKHOCTH npekpameHds paGoTH THpo-
rpaMMBl IO JKeJaHHIO NoJb3oBaTens. Ilpeo6pasosaHHe H3 UYHCJIOBOroO
npejCTaBJeHHS B CHMBOJIbHOE H BLIBOJ Ha NeyaTh ovepeiHOH KOHQH-
FypallHH OCYIIeCTBASATL B MOANPOTpaMMe,

11. MMeercs n cocynoB, B KaXKJOM H3 KOTOPHIX JIEKHT IO OLHOMY
KaMHIo 6eJIoro, CHHero HJH KpacHoro npera. «3arisieBas» B KaxAbif
COCYX MO ORHOMY pa3y, pacCNOJOXHTb HX B TaKOM IoOpsijike, 4TOOb B
nepBofi rpynme cocyloB JeXaJH TOJbKO KpacHLle, 3aTeM — CHHHe,
Jpajiee — Gesble KaMHH (STOT NOPANOK LBETOB COOTBETCTBYET TOJIIaHA-
CKOMY HallHOHaJbHOMY (aary).

12. B 3apaue 15 yposHs Il mpeaycMoTperb BO3MOMXHOCTL BHGOpaA -
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cnyyafiHbiM 0Gpa3oM YacTH BONPOCOB, HCHOJB3yeMbIX IS KOHTPOJS.
Ilas BLICTAaBJIEHHSI OLlEHKH CYHTaTh, YTO BONPOCH HMMEIOT pa3Hhe Beca
MO0 BaXXHOCTH.

dopMHPOBaHHE HOMEPOB BONPOCOB JJISi KOHTPOJSL ORHOro o6y-
YaeMOro OCYINEecTBJASTb B HOANPOrpamme.

13. CocraBuTh nporpaMMy Ais KoHTpoas sHaHuil. B mporpamme
3ajaercs OJMH BOIIPOC, OTBET HA KOTOPHIA BKJIOYaeT HECKOJNbKO HaH-
MedoBaHHH (Hanpumep, «Hasosure Bce saementn IlepHopuueckoit
CHCTEMHl, NpeiCTaB/siolide TPynny rajgoreHos» uaH «Hasosute BCE
ropoja c HaceJeHHeM cBHile | MJIH» H T. m.). B namatu 9BM xpanures
CNHCOK HAaHMEHOBAHHH, SABAAIOWMHKACA NOJHHIM OTBETOM Ha BONpPOC.
BeenenHbl OTBET HEOGXOAHMO CPaBHHTb C NPAaBHJbHBIM.

14. B namsith OBM xpaHuTca cnucoK ¢daMuinil aGOHEHTOB B aJ-
¢$aBHTHOM mopsiike H HOMepoB HX TejedoHoB. CocTaBHTb HmpoOrpammy,
ofecrieuuBaomy0 ObcTpHHA mnoucK (aMuana aGoHeHTa 0O HOMepy
TenedoHa.

15. B namsatu DBM xpaHaTcs cnuckH HoMepoB TesnedoHoB u da-
MHIufi aGOHEHTOB, ynopsAOYeHHHe NO HOMepaM TeledOHOB, AMA KaX-
IOTO H3 NATH TeJedOHHWX Yy3JaoB ropoia. OaumH TenedoHHHA y3en
BKJiouaer Heckosnbko ATC (ne Gosmee 10). Homepa ATC (mepsnie nse
uHdpel HoMepa TeledoHA), OTHOCAWHUXCA K KaxiaoMmy TeaedoHHOMY
y3ay, Takxke xpaHarca B namsatu DBM. CocraBHTb mporpammy, oGec-
neyuBamomylo GeICTpHifi moMCcK (aMuanu aGoHeHTa MO 3ajJaHHOMY HoO-
mepy TenedoHa *),

Ykasauuma x pemeHnuio s3agau III yposm=s.

1. PesyabTaTh copeBHOBaHMH NO KaXAOMy BHAY B BHIe 4YHC]a
YUaCTHHKOB (HEKOTOPble M3 YYaCTHHKOB MOTYT BBIOLITH), MX (aMHIHH
H MeCT cylell BBOAMTb B MAMATb MO odepexH (MOXKHO B ONMH M TOT Xe
maccuB). PesyabraTel 06paGoTKH MO KaXJAOMY BHAY XPaHHTb B HaMATH
IASl MOJy4YeHHSI OKOHYATEJbHOro pedyibTaTta. OKOHYaTeNbHBIH pe3yib-
TAaT NMOJyyYaTh TOJBKO /IS yYacTBOBaBIIMX BO Bcex Tpex Buaax. Iloa-
NPOrpaMMy COCTaBHTb B OOIIEM BHJAE AJSl NPOHM3BOJBLHOrO YHC/AA ydacr-
HUKOB M cYyZefi (B mpefeiax 3ajasaeMblx orpaHudeHuff). CM. Takke
yka3aHue K 3amaue 9 yposHs II.

2. Hcxopnyio mHbopManuio 3ajaTb B BHAE ABYMEPHOro MaccHBa
pa3mepoM 250X 3. Ilepex obGpamenmeM K moamporpamme, o6pabaTH-
Baioled OTBETHl Ha OJHH BONPOC, MepeciaTh CTOJNGEl HCXOZHOTO Mac-
cHBa B OJHOMEDHHI MaccHB, HCNOJIb3yeMbili B moAmporpamme (mycTme
OTBETH HE nepechJaTh). B peaysbrate mepechlIKH HYKHO ONpPENeNHTH
TaKke KOJUYECTBO HENMyCTHX OTBETOB, YTOOH HCNOJIb30BATh €ro B
nOANpOrpaMMe M mNedaTaTh B KayecTBe HTOroBod mubOpMaluH.

5. HUcxopnylo uxdopMamuio 3ajath B BHAE ABYMEPHOrO MacCHBA
paamMepom 3X 6 H MaccuBa Ha3BaHMH KoMaHA. Ilpm oGpaGoTke pesyJs-

*) KoJsinyecTBeHHbIE JaHHHE MO TeJe(OHHOM CEeTH He OTHOCATCH
K I. Mocksa. .
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TaTOB OJHOA KOMaHIH HCNONL30BATH TO coofpaxeHHe, UYTO cyMMa
HOMEpa MecTa, eclH OHO <6, m KoJHuecTBa OYKOB paBHa .

8. Il pemeHus 3ajauM HyXHO YOOpANOYATE JB3 MaccHBa pe-
3YJLTAaTOB H OGBEJHHHTb HX B OXHMH TaK Xe YHopsiOYeHHHIH MacCHB.
OnHoBpeMEeHHO HYXHO OGBENHHHTL H MAaCCHBBI ¢damuauit (8 cooTser-
CTBHH C pe3yJIbTaTaMH).

9. Tlepsylo CTPOKY MATpHUL 3anoasuT, muppami or | mo N,
KaXIyI0 CTeAYIOYI0 CTPOKY MOAYYaThb, OHKAHYECKH CABHTas Mpe-
Abiaymylo Ha 1 siaemeHT Bnpaso (BnieBo). OuepelHYIO CTPOKY MaTpHIbI
noiayvaTb B BHIE OXHOMEDPHOTO MacCHBAa B NMOLMPOTPaMMe, HCIOJb3Ys
MaccHB, cQOPMHPOBaHHHH NPH NpeAHAYmEM O6palleHHH, KaK HEXOA-
HBIA NPH BHITONHEHHH CJEAYIOMEro.

10. Hcxonnyio KOHOHIrypamuio sagaTh KaK CHMBOJABHBEI MAacCHB
pasmepom 10X 10. B mporpaMme HyXHO MpeAyCMOTpETh NeEPeMEHHYIO,
B KOTOpYIO TNepen mNojdydYeHHeM ouepefHOR KOHDUIYPALHH MOXKHO
BBOJIHTE CNENHANbHOE 3HaY€HHE JJIs NMPeKpalieHHs] PaBOTH TPOrpaMMbl
(cM. TeopeTHuecKoe BeejieHHe K paGote 3).

11. Ilera KaMHelt MOXHO NpEACTaBHTL AHGO CHMBOJaMH, HanpH-
mep, K, B, C, 1u6o 3akoAHpoBaTh HX uuciaMH, HanpuMep, | — Kpac-
Huft, 2 — Gennifi, 3 — cunufi. IlpocMatpusas sneMmenTH Maccupa (co-
CYAbl), HaUHHAs C NEPBOro, HaKalJHUBAaTb KOJNHMYECTBO BCTPETHBIUHXCS
CHHHX KaMmhed (HanpuMep, B nepemeHsoii C) W Genwx (Hanpumep, B
nepeMenHoii B) u cpasy cTaBuTh ux B HyXHoOM mopsaake. Jlja sroro,
ecnn B I-m (I>1) cocyne — C, To ero Hy:XHO NOMEHSTb MeCTaMH C
nepsbiM H3 B (snemenT ¢ uupekcom (I — B)). Ecau B I-m cocyae — K,
TO €ro HyXXHO NMOMEHSTh MeCTaMH CHadaja ¢ nepBuM H3 B (3siement
¢ uugekcom (I — B)), a 3ateM ¢ nepsoim u3 C (T. €. NOMEHATH MECTaMH
(I—B)i#t u (I —B —C)-it snementn). I[lepecTanosky asnemenTos
OCYIIECTBJASTh B NOANPOrpaMMe.

12. Cm. yxasaunue K 3anaue 15 yposus I1. das suiGopa cayuafiHem
obpasoM 3aganHoro uucaa (K) Bompocos MOXKHO HCNONBL3OBATh aJro-
pHT™ nonyueHuss K pasqHUHBIX coyYafHEIX HeNBIX YHCEJ H3 HHTepBasa
[A; Bl, rne A=1; B=N, N — ofuiee 9HcA0 BONPOCOB (CM. TEOPETH-
yeckoe BBeleHHe K paGote 12, mporpamma 5.11).

Homepa Bompoco, Koropeie GYAYT NpeAJIOXKEHH OAHOMY o6yda-
eMOMY, K3 OOILLero CIHCKa BONPOCOB Le/1eco06pa3HO NOMECTHTh B Mac-
cuB, Hanpumep, D.

Beca Bonmpocos XpaHHTb B MaccHBe, HanpHMep, V. s nonydenus
ONEHKH CYMMHpOBaTb Beca npaBHAbHHX orBeToB (P=P--V(I), rze
I=D (J) — Homep Bompoca u3 ofinero Cucka, J — nopsaIKoBbli HoMep
3ajaBaeMoro sompoca). [lajiee mpOHOPMHPOBaTB 3Ty CyMMY, pasje-

JHB ee Ha COLHH BeC BCEX NPaBHJbHBEIX OTBETOB P=P/ 2 V (D (J)).
J=1
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Ouefiky MOXHO BHYHCAATH, Hampumep, no popmyne M=INT (Ps8-4
+0.9), u eciu M<3, To monoKHTE M=2,

18. Cnucok HauMeHOBaHH#, SBAAIOLMIACA MOJHbBIM OTBETOM HA
BONpPOC, XPaHHTh B CHMBOJbHOM MaccHBe. OTBeTh 006yuaemoro BBO-
IHTH B JIPYroff CHMBOJNBHBI MacCHB.

Ina nospimenus 3pGeKTHBHOCTH NPOrpaMMbl MOXHO NpPaBHJbHHE
OTBeTH BBECTH B MAacCHB YNOPSJOYEHHBIMH (HJAH YNOPAAOYHTb Cpasy
nocse BBOJA), a NOCJNe BBOAA OTBETOB, Nepel CpaBHEHHeM, YIOPAAOYHTD
H MaccHp OTBeTOB. JJIsi CPaBHeHHS HCNOJAb30BaTh AaJrOPHTM CpaB-
HeHHsl JBYX YNOPSAJOYEHHBHIX MaCCHBOB.

AsropHTMBL YNOpSZOYEHHS MAaCCHBOB H CDaBHEHHS JBYX ymnops-
HOYEHHBIX MaccHBoB O(OPMHTb B BHAE NOANPOrpPaMM.

14. TlepebopmupoBaTh HCXOAHbIE CIHCKH, YNOPSJOYHB HX 0O
HoMepaM TesedoHoB. [JIJis mOHCKAa HYXHOH ¢aMHIHHM HCNOJNBL3OBATh
aNropHTM GHHAapHOTO NMOHCKAa B MaccHBe HOMEPOB Tese(pOHOB.

AnropuT™ ynopsnoyeHHs OGOPMHTb B BHIe NOANPOIPaMMBI.

15. Cnucok HOMepoB Te/eOHOB XPaHHTh B ABYXMEPHOM MacCHBE
(Hanpumep, T), coAepxameM nATh CTPOK (OAHA CTPOKa OTHOCHTCA K
onHoMy y3ay). CnHcok ¢aMunuft — B IBYXMEDHOM CHMBOJBHOM Mac-
cuse (Hanpumep, F{Of) toro xe pasmepa. Cnucox ATC, crpynmupo-
BaHHBA 1o TesepOHHBIM Yy3/iaM, XPAHHTb B OJHOMEpDHOM MaccHBe (Ha-
npumep, A). Pinnexcm Hayaja CNHCKa NO KaXJAOMYy Y3]y XDaHHTb B
OTHeNbHOM MaccHBe, Hampumep, C.

Pelrenne 3aflaun BKJIOYaeT CAeAYIOUiHE IIATH:

1). Buzenuts nepsue Jse WHOPH B 3alaHHOM HOMepe TenedoHa
(cM. TeopeTHueckoe BBefleHHe K paGore 11), T. e. onpesesHTh HOMep
ATC.

2). OnpelenuTh HHJIEKC 9JeMeHTa MaccHBa A, cojepiKaiuero 3ToT
HOMep.

3). Ompenenutb, K KakoMy y3ny otHocutcs ATC. Ias storo
onpenenHTh, K KAKOMY H3 HHTEPBAaJOB H3MEHEHHs HHJEKCOB B Mac-
cuse A (HOMep HHTepBaja — HOMED y3Ja) OTHOCHTCA HaiJeHHHH
nuaexkc. (McnonbsoBats MaccuB C.)

4). B ctpoke maccuBa T, orHocAmelica’K STOMy y3ny, HafiTH sJe-
MeHT, coBmajaiomHuit c SafaHHBIM HOMepOM TeledoHa, HCMONB3YysA aJ-
FOpHTM OHHaPHOTO NOHCKA.

b). HaneuaTaTh cooTBeTcTBylomuit sjaemeHT Maccua F(J).

Bonpocs Aaf caMoOnpoBepKH.

1. KakuMn cmoco6aMH MOXHO 3aJaTh HCXOAHble NaHHHe JMJf
nporpammbi? Onepatopu READ, DATA. B kakux caydaax ueneco-
0o6pasHo HX HCIOJb30BaHHE?

2. Otnajka H TecTHpoBaHHe nporpammel. CpeicTBa OTJaZKH B
Geficnke. UYto Takoe Tecr? .

3. ANTOPHTM ONpeJeJEHHS] YHCIAa H CYMMH 3JIeMEeHTOB, YHAOBJe-
TBOPAIOWHX 3aJAHHOMY YyCJaOBHIO. KaknHe HpPH 3TOM HCIOJb3YIOTCA
THIOBblE CTPYKTYPH aJIrOpHTMOB?
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4. AnropuTMm o6bejHHEHHS ABYX MacCHBOB OJZHHAaKOBOTO pasmepa
B OMMH C YepelOBaHHEM 3jeMeHTOB. KakoBa CB3b MeXAy HHIeKcamMH
HCXOJHOro, MaccuBa H (HOPMHpyeMoOro?

5. ANropuTM HHBEPTHPOBaHHS MaccuBa. UTo fABJSETCs ynpaBJs-
lomell MepeMeHHOM LHMKJIa H B KaKUX Ipelenax OHa H3MeHAETCH?

6. Auaroput™M (OPMHPOBAHHS MacCHBA H3 3JEMEHTOB APYroro
MacCHBa, YIOBJETBOPAIOUUX 3alaHHOMY YCJOBHIO. HMHJeKC 3/71eMeHTOB
KaKoro MaccHBa fBJSeTCS ynpaBasiolmleli nepeMeHHoH uukaa? Kax
Onpeje/uTh KOJHYECTBO 3JIEMEHTOB B C(HOPMHPOBAHHOM MacCHBe?
ITouemMy uHAeKC AJSL HOPMHPYEMOro MaccuBa Ies1eco06pasHO MoayyaTh
nepej NepechlIKOH OYepelHOTO 3JeMeHTa B 3TOT MacCHB?

7. AJNTOpUTM UHMKJIHYECKOTO CJABHIra 3JeMeHTOB MacCHBa: a) ¢
HCNIOIb30BaHHEM OJHOH BcIOMOraTeJbHOH NepeMeHHOM; 6) ¢ HCIOJb-
30BaHHeM BCIIOMOraTeJbHOrO MacCHBa. B 4eM JOCTOMHCTBA H Helo-
CTaTKH 3THX cnoco6oB? Iloyemy NpU LHUKJIHYECKOM CABMTe BIPaBO
nepeMelleHHe 3J1€MEHTOB MacCHBA B «XBOCT» HeOGXOJMMO OCYIIeCTBIAATh
¢ KOHUa?

8. Aaropurm ynopsijodeHus MaccuBa. IToueMy NpH nepecTaHOBKe
3JIeMEHTOB MaccuBa He Tpe6yercsli JONONHHTEJNbHAasi MepeMeHHas?
B Kakux mpeflesiax M3MeHSeTCs yNpaBJsiollasi epeMeHHash BHeLIHEro
H BHYTDEHHero UHKJIOB H mnoyemy? KaknHe H3MeHeHHS HeEOGXOAHMO
BHECTH B IPOTPaMMy, €CJH NPH NepeCTaHOBKe 3JeMeHTOB YMOpsAHoYi-
BAeMOro MacCHBa HYXXHO TOYHO TaK e NepecTaBJATb 3JEMEeHTH ApYy-
roro Maccuaa?

9. Aaroput™M NpOBePKH MacCHBa Ha ynopsAjoyeHHocTb. YTO AB-
JAsieTcsl Pe3yJbTaToM 3Toro ajroputma? Kak ¢opmajbHO oGecledyHThb
saBeplIeHUe LHKJIA, €CJHH YCIOBHE YMOPAAOYEHHOCTH A/ KaKOH-HGO
napbl 31eMEHTOB He BLINOJHSeTCA?

10. AJropuTM IOHCKAa 3aJaHHOrO 3JeMeHTa B YIOPAJOYEHHOM
MaccuBe (GUHApHbIA MOKHCK). B ueM npeuMyiiecTBO 6HHAPHOrO MOHCKaA?

11. Aaropurm o6beJHHEHHS ABYX YNOpPAJZOYEHHHX MacCCHBOB B
OJMH TaK xe ynopsiouyeHHH . Kakne THNOBbEIE CTPYKTYPHl a/JrOpHTMOB
aziech Hcmoab3ylorcsa? ITouemy 1esecoo6pasHO HCNONIbL30BAHHE UHKJIOB
Iloka? :

12. AJaropuTM ompeZesieHHS KOJNHYECTBA COBNAJAIOUIHX 3JeMeH-
TOB JBYX YIOpSAJOYEHHHIX MaccHBOB. Kakne THIOBHE CTPYKTypH
aaropHTMOB 3Jech HCHOJAb3yloTcA? Kakas mepeMeHHas siBaseTcs
ynpasasowmefi nmepeMeHHofi uukaa? Kak opranusosaTb 3aBeplieHHe
OHMKJAa, eCJH OAMH M3 MAacCUBOB MOJHOCTbIO HCUepHaH?

" 13. Kak coctaBuThb nporpaMMy B oflieM BHAe AJasf 06paGoTKH
MacCUBOB NpDOH3BOJIbHOIO pasMepa? KaxkHe mpeumylecTsa jaeT Hc-
NO0Jb30BaHHE MNepeMeHHBX JJs 0603HayeHHS pPa3MepoOB MAaCCHBOB?

Pa6oma 9. OBPABOTKA TEKCTOBBIX JAHHBIX

TeoperHuecKoe BBejgeHHe. [lomumo o6paboTku uHc-
nosoit HupopMaunu (cM. pabothl 1—8), Ha IBM MOXHO oCylIeCTBAATH
TaKXe 06paGOTKY H aHaJH3 TeKCToB. TeKCThl MOTyT 3ajaBaThCi NpPH
NOMOIIH CHMBOJIBHBIX TIepEMeHHbHX H MaccHBoB (cM. nm. 6, 7 raasm 3).

O6pa6oTKa TeKCTOB HMeeT HEKOTOpOe CXOACTBO ¢ o6paGoTKoit Mac-
crBoB. CHMBOJIH B TeKcTe (KaK M 3JeMEeHTH B MacCHBe) YNOPSLOYEHH 1O
HOMePY NO3HIHH, KOTOPYIO OHH 3aHHMAIOT, H Nlepexol K C/elylolieMy
CHMBOJIYy JIETKO OCYIeCTBJS€TCSl H3MeHeHHeM HoMepa No3Huu# Ha |.
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IoaToMy MHOrHE THTIOBHE aJIFOPHTMH 06paGoTKH MaCCHBOB (CM. paGoOTH
4, 8) B HECKOJBKO MOAMGHIMPOBAHHOM BHJE MOTYT HCHO/Nb30BaThCA H
npu o6paboTKe TEKCTOB.

Ilpu pa6oTe ¢ TeKCTAMH MOXKHO BHGHDAaTh MO OJHOMY CHMBOJY, H3-
MeHS HOMep NMO3HIHH Ha 1, a MOXHO cpasy BHOpPATh LEMOUKY CIEAyIo-
HHX TOAPAL CHMBOJIOB Ji06ofi mananl. [TosToMy mar npocMoTpa TeKcra
MOXeT ObITb TepEMeHHHM (H, B YaCTHOCTH, 3aBHCETb OT NMPOMEXyTOu-
HHIX Pe3yJbTaToB). B CBASH C STHM NpH COCTaBJEHHH MPOrpaMm Ajis
06paGOTKH TEKCTOB He BCerga ILiejecoo6pasHO HCIOJb30BaHHE OMepaTo-
pos nuxaa FOR — NEXT, tpe6yomHx HCIOJb30BaHKHSA 3apaHee Onpe-
JleJIEHHOTO HIara.

Jast pa6oThl ¢ TEKCTaMH ONpeJeseHH TaKXKe HeKOTOphle CIelHalb-
Hble onepandd ¥ QyHKuUH (CM. . 6 raaBu 3).

TekcTe B o6uieM cJyuae MOTYT COfepXKaTh M YHCJIOBYIO HHMOpMa-
uMIO, 33JlaHHYI0 B cUMBOJAbHOHA dopMme. UTo6H HMeTh BO3MOXKHOCTH pa-
6ortaTs c 3Toft HHGOpManHell KaK C YACJIaMH, HYXXHO mpeo6pa30BaTh ee
K 9HCJI0BOH ¢QopMe mpH momomH ¢yHKuHn VAL.

B pa6Gore 9 Tpefyercsi BHMOJHHTL mNpeo6pa3oBaHHe HJAH aHAJIH3
TeKCTa, HCNOJAb3Ys, €CIH MOXKHO, THIIOBHE aJArOpHTMH 06paGoTKH Mac-
CHBOB, a TaKXe onpeJe/ieHHbe JJI CHMBOJIbHEX NepeMEeHHB X Onepanuy
H QyHKIHH.

THNOBHIMH JeHCTBHAMH, KOTOpHE HEOGXOZMMO BHIIOJHATH NpH
paGoTe C TEKCTaMH, fBJAAIOTCA Ciefylouiye:

— BBIZeNHTh i-fi CHMBOJ H3 TEKCTa;

— HaHTH NO3HIMIO (MO3HIHH), B KOTODOH pacnosaraercsl 3aXaHHLIA
CHMBOJI HJH LENOYKa 3aJaHHKWX CHMBOJIOB;

— CXKaTb TEKCT, yAaJHB H3 HEro OAHH CHMBOJ HJH LENOYKYy CHM-
BOJIOB;

— pasiIBHHYTb TeKCT, BCTAaBHB 3aJaHHYIO IOCJ€L0BaTeJIbHOCTD
CHMBOJIOB MeXKAy i-M H ({-+1)-M CHMBOJIAMH HCXOJHOrO TEKCTa;

— pa3jeJquTh TEKCT HAa CTPOKH, €CJIH B KadecTBe OTPaHHUHTENS
CTPOKH B TEKCTe HCHOJb3yeTcsd KaKOH-AHG0 ClenHadbHHH CHMBOJ;

— PasjejHTh TEKCT Ha CTPOKH, HCNOJB3Yysl KaKoe-JHGO crelHalb-
HOe yc/OoBHe (HampHMep, OrpaHHYeHHe Ha JJIHHY CTPOKH);

— CPaBHHTb CHUMBOJIW HJIH LENOYKH CHMBOJIOB;

— BHIIEJHTb CJIOBO H8 TEKCTa;

— omnpejenHTb, sBJAdeTcd GyKBa IJIaCHOM HJIH COrJacHOHN;

— BHIEJIHTE H3 TeKCTa YHCJIO H Nmpeo6pa3oBaTh €ro B YHCJIOBYIO
Gopuy;

— mnpeoGpa3oBaTh YHCJIO B CHMBOJBHYIO dopmy}

— chopMHpPOBaTh HOBHIA TeKCT H3 yacTell HCXOXHOI'O TeKCTa, YXOB-
JIeTBOPAIOUHX 3aRaHHOMY YCJOBHIO.

PaccMoTpHM peanHsannio STHX ReHcTBHE Ha s3uKe Gedcuk. s
BHIIO/NIHEHHS HEKOTOPHX H3 HHX MOXHO HCNOJNL3OBaTh CleuHasbHHE
¢yHKuuH. BuimojsseHHe APYrHX HYXHO IPOTpaMMHpOBATh.
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1. Budesenue i-20 cumsora u3 mexcma T} ocyumecTBAAeTcS NpH
noMomH (GyHKUHH

SEGLY(TCY, 1, I).

2. Onpedenenue nosuyul, Ha4UHAA € KOmMOpoU pacnoaazaemcs 6
mexcme T yenouka cumsosos D), ocyuiecrBasercs HOpH NOMOIH
yHKUHH

POS(T0), DY, K),

rie K — nosuuus, ¢ Kotopoli HauKHaercsa HOHCK.

3. Ymobor cocamd ucxodnwili mexem T{Y, ynalHB H3 HEro LENOYKY
CHMBOJIOB, OT (i-+1)-ro xo (i-+-n)-ro, Hy>Ho HepecaaTh MO YaCTAM TEKCT
T{J B HOByI0 CHMBOJIBHYIO nepeMennyio G{}: oT Hayaza A0 i-ro CHMBOJIA
H oF cuMBona (i-+n-1)-ro 10 KOHUA, HCIOML3YS ONEPAYLUI0 CO4NCHEHUA:

G=SEGCY(T{, 1, D+SEGITT, I+N-+1, N)

(N — nanHA HCXOZHOrO TEKcTa).

4. Ymobor pa3dsuryms mexcmn T}, BCTaBHB nocaeLOBaTedbHOCTh
cumBosioB VU Mexay i-M H (i-+1)-M cuMBOJaMH HCXOLHOTO TeKCTa,
HyXHO TekcT T(jmepecsaTh 10 4acTAM OT HayaJja 4o i-TO CHMBOJIA H OT
(4 1)-ro cumBona X0 KOHLA B HOBYIO CHMBOJbHYIO mepemennyio G,
BCTaBHB MeXIYy HHMH TpeGyeMylo Lemouky cHMBOJOB V{}, Hcnoab3ys
OnepauHio COYJIEHEHHs:

GO=SEGLY(TO), 1, D+VIHSEG(TT, I+1, N),

V{(} noxHO GbITh ONpejesieHO B IPOrpaMMe [0 BBHITOJHEHHS NpHBeJeH-
Horo omepartopa. V{j MoxeT GHTb 3afaHO SBHO B BHIE IOCJeJ0OBATe]b-
HOCTH CHMBOJIOB, 3aKJIIOUEHHHX B KaBhukH. Hamnpumep, oneparop

G=SEG|(T, 1, D+"="+SEGT(T, I+1, N)

dopmupyer teker G, oTviHuarowuiics OT HcxoiHoro Tekcra T{Y nanu-
yHeM npoGesa Mexny i-M # (i+1)-M CHMBOJIaMH HCXOZHOrO TeKCTa.
PasiBurasi TEKCT, HYXKHO CJ€JHTb 8a TeM, 9TOGH cCyMMapHas JJIHHA
HOBOrO TeKCTa He npeBuumana 255.
5. Ymobu evi0eaums u Hanedamams nepeyro CMPOKY, HYXKHO ONpe-
JeJIHTh MO3HLHIO [IEPBOTO mOsiBJAeHHA B TeKcTe T{ cHMBOJMIa, siBASIONLe-
rocsi pasienHTesqeM (IycThb 3TO — CHMBOA 3If):

P1=POS (T}, 3", 1).

IMepBas crpoka V{§ — sto gacts Tekcra or l-ro go (Pl—1)-ro
CHMBOJIOB:

VO=SEGOY(TQY, 1, P1—1).

Y106k BHACAHTb BTOPYIO CTPOKY, HYKHO Ha#TH NO3HUKIO pa3feNuTens
B 9aCTH TeKkcTa, HauuHasa ¢ (P--1)-# mosuuuu, rge P=Pl;

P1=POS(T(Y, "#", P-+1).
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Bropas cTpoka — 9To uacTs Tekcra ot (P1)-it xo (P1—1)-f nmo3uuun

VO=SEG}(T}, P+I1, Pl-—I)
H T I

Janee npusoxutca ¢parMeHT mporpaMmel (nporpamma 4.71) aas
nmeyaTH Tekcta T{TJno cTpokaM (npeAmoJiaraercs, 9To NOC/JELHAA CTPOKa
KOHuaercs paspenuteseM). N — JIuHA TeKCTa.

INporpamma 4.71 (dbparmenr)

1000 p=0 ' .

1010 F1=POS(TRs 4" 1P+1)

1020 W=SEG&(T#,P+:,P1-1)

1030 PRINT Vx

1040 F=F1

1050 IF P(N GO TO 1010

6. Ymobor pa3deaums mekcm HA@ cmpoKu, cogepxaiuue He Goaee 50
CHMBOJIOB, JieJlasi IePEHOC Ha APYTYIO CTPOKY Ha MecTe poGesia, MOXKHO
nReficTBOBaTh ABYMs Crmoco6aMu:

-~ ONpefeNsiTb MO3HIHH NOC/AeXOBATEJbHEIX NPOGENOB B TeKCTe,
3allOMHHAs MOSHIHNIO NpexbAyulero npobena. Kak Tonbko mosuuus
ouepefHOro mpoGema cramer > 50, cuMTaTh mepBoil CTPOKOH TekcTa |
yacTb TEKCTa OT HauaJla X0 npeAnfyliero npo6ena. IIpocMoTp Tekcra npo-
ROJIXKAaThb, HAYHHAA OT HOBOH CTDOKH, TIPHMEHsisi ONMHCAHHEI aNropuTM;

— ONpeleJHTh MO3HIHIO NepBoro npobena, HauuHas ¢ 51-i nosu-
UMM, & Jajblue, BUrasfch MO TEKCTY Ha3aj, HCKaTb MepBLIH cleBa Npo-
Gen. CuutaTh ero pasgesuTeleM CTPOK.

CocraBum nporpamMmy (dparMeHnT) A/ BTOPOro BapHaHTa (CM. npor-
pamMmy 4.72).

Cnucox ucnoavsosannoix nepemennvix. Mcxonusie pannsie: T —
HCXOAHBIH TekcT, N — jJJIHHA TeKcTa.

Pesysnbrat: V{Jj — ouepennas cTpoka Tekcta (< 50 cuMBOJIOB)
IS BBIBOJA Ha MevaThb.

BcnomoratenbHble nepementbie; Pl — mo3unus Hauasa ouepenHoi
CTPOKH B HCXOZHOM Tekcre, P — nosuuus nepsoro npoGena mociae oue-
penHoll CTPOKH B HCXOXHOM TekcTe, | — Tekymui Homep nosuuun. [Tocae
OKOHYaHH$ MOHCKa mpeabaylero npodeqaa I — mosuuns npexsinymero
npoGeua.

TNporpamma 4.72 (¢pparment)

1010 F1=1

1020 IF N-P1(50 GO TO 1100

1030 P=FOS(T¥s" “sP1450)

1040 IF FCIF1450 GO TO 1060

1050 I=F \ GO TO 1090

1060 I=50

1070 IF SEG=(T=I1,I)=" * GO T0 1090

1080 1=I-1 \ GO TO 1070

1090 V==SEG=(T=yP1,I-1) \ Pi=I+1 \ GO TO 1020

1100 Ve=QEGE(TrsF1N)
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7. Cpasnenue CuUMBON08 UAU yenoyex CUMB0A08 OCHOBAHO HAa CPaB-
HEHHH YHCJOBBIX 3HaueHHil HX KoaoB. CpaBHeHHE MOXHO NPOHSBOAHTH
B omeparope yc/aoBHOro nepexopa. Cm., nanpumep, onepatop 1070 B
npeAbiAymeR nporpamme.

8. Ymobu evideaums ca080 u3 mexcma, BOCIOJAb3yeMCs CJeyIOMH-
MH coo6paxenuamu. Ca080 — 3TO mocjenoOBaTeIbHOCTh GYKB, 3aKJIO-
Y9eHHaf MeXJy CHMBOJIaMH, He ABJAKUHMHCA GyKBaMH. B HeKoTOpHX
3ajayax OJLHO CJOBO OT APYroro OTAesifeT 3afjaHHHIA cHMBOJ (mpoGes,
sanfTtafd H T. I.). B 3ToM ciayuae HyXHO HafiTH ouepefHOH CHMBOJX —
pasfiesiuTesb, H 9acTh TEKCTa, 3aKJ/IOUeHHAs MeX1y MO3HUHAMH IBYX
COCeflHHX pa3fennTenefi, Gyzer ciosoM. Hampumep, 4TOGH BLIACAHTH
nepBoe CJI0BO, HYXXHO HaftTH mosuuHio K mepsoro nosBjieHHs pa3jeln-
TeNs (HampuMep, «,») B TeKCTe:

K=POS(T{}, ”, *, 1).

Torpa nepBhIM ciioBoM Gyger:

SEGO(T), 1, K—1).

IMo3nuusa BTOPOro pasiefHress:

KI=POS(T{}, ", “, K+1),
H BTOpOE CJOBO — 3TO

SEGI{(TQ), K+1, Kl—1).

Takum o6pasom, mosoXHB 10 Bxoxa B UHKA K==0 u BomoJHAA
B LMKJIE OMEpaTOpHI:

KI1=POS(T{}, *, “, K+1)

VO=SEGJ(T{, K+1, Ki—1)

K=Kl
B mepeMmenHofl V{[] GyneM nociefoBaTelbHO NOJY4aTh CJIOBa TeKCTa.

B xayecTBe yCJIOBHS BBHIXOJa H3 IHKJA MOXHO HCIOJBb30BaTh yCJo-
e K1=0, xortopoe HyXHO npoBepsTh mocie BoiuHcaeHHs Kl. (Ecan
B Tekcre, HauuHada ¢ (K4-1)-# mosnuuu, Her GoJibiue €,%» TO 3HAYEHHE
¢yukuun POS pasuo 0.)

Hraxk, nporpaMma 4.73 Bhjenser no ouepein B mepemennyio V{T}
U MeyaTaeT CJOBa, pa3jiesieHHbe B HCXOLHOM TeKCTe 3amATHIMH.

MNMporpamma 4.73 (¢dparment)

1000 K=0

1010 K1=POS{Txys" 9" sK+1)

1020 IF Ki=0 GO TO 1040

1030 VE=SEG®(T#yK+1,K1~1) \ PRINT V% \ K=Ki \ GO 10 1010
1040 Vs=BEG# (TxyK+1sN) \ PRINT V&

Onepatop 1040 BhigensieT nocjefHee CIOBO H3 TeKCTa, Tak KakK ero
BoAe/eHHe He MONYMHseTcs OOUHM NpPaBHJIaM, HCNOJAb3yeMbiM IJIA
IPYFHX CJIOB.
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B o6mem cayuae caoBa B TeKcTe (HanpuMep, B NMpPENJOXEHHH pyc-
CKOro fi3nKa) MOTYT pa3fesIsiThCa Pa3IHYHEIMH CHMBOJAMH H M0CJIEA0Ba-
TeNLHOCTSIME CHMBOJOB. B 3TOM cilyuae pasnennresneM siBisieTcs N106oi
CHMBOJ (HJIH NOCJIEeA0BaTeNbHOCTE CHMBOJIOB), He SBJSIOMKIACS GYKBOH.
Torza Ans oYepelHOr0 CHMBOJA HYXKHO BHISICHHTB, SIBJAS€TCH JH OH
6ykBofi. [TosiBienHe CHMBoNa — He GYKBEI iBJAsieTCS MPH3HAKOM KOHUA
O4epefHOro CJOBa.

Yr10o6bl NPOBEPHTH, SABJIAETCS JH CHMBOJ GyKBOH, MOXHO BOCHOJIb-
30BaThCs TeM, YTO Bee GYKBHI PYCCKOro aj¢aBHTa HMEIOT KOAH, YHCJEH-
HHE 3HauYeHHS KOTOPHIX CJaeRAYyIoT ApYr 3a aApyroM. Cambifi Miagmnf Kox
aMeer Gyksa JO, camuifl crapwHii Y (3TO 3aBHCHT OT KOLHPOBKH GYKB).
Torzna i-i cHMBOJ B TeKCTe He sfiBJsfeTcs pyccKoll 6yKBo#, ecH BHIOJ-
HseTCS OJHO M3 JBYX YCJOBHH:

SEGIY(TY, 1, I)<"10”,
SEGOY(T(Y, 1, I)>"4".

IlpuBoguMas HHXe nporpamMma 4.74 Beienser B nepeMennyo V{j
caoBa u3 tekcta T{J manHoR L, pasneneHHble JIOGEHIMH CHMBOJaMH, He
ABJMAOMUMACH GyKBaMH. B nepemMenHolt P nojacunTHBaeTcs KOJMHYECTBO
6yKkB B ouepefHoM ciuoBe. [Tocse meuaTH oyepefHOro cJoBa foJaraercs
P=0.

liporpamma 4.74 (dparmenr)

1000 F=0

1010 FOR I=1 TO L

1020 Z#=SEG(T=»1,1)

1030 IF Z=X"P" GO TO 1060

1040 IF Z#)"4" GO TO 1040

1050 P=F+1 \ 60 TO 1070

1060 Ve=8EGH (T®yI-F21-1) \ FRINT V% \ F=0
1070 NEXT I

9. Ymobor suwAcHums, ssasemcs O6Yxkea 2AACHOUL uUAB CO2AACHOI,
HYJKHO CPaBHHTb €€ C 2JeMEHTaMH MOATOTOBJEHHOrO 3apaHee MacCHBa
IIaCHHIX HJIH COTJIaCHBIX (MacCHB IVIACHRIX NMpeANOYTHTeJbHEEe — Tpe-
6yer Menplie naMaTH). Ecan 6yKBa He coBnafaer HH C OAHHM 3JIeMEHTOM
MacCHBa TIJacHHX, TO 3Ta O6yKBa — coOrJacHas.

10. EcH NmOSHUMH YHCJAa B TEKCT€ H3BECTHHI, TO 8bidedeHue STOro
qucaa ocymectBiasercs ¢ynkuneit SEG{, a npeoGpa3oBanne B 4HCJIO-
Bylo ¢opmy ¢yHKnue#r VAL.

Eci¥ nosSHUMH YMC/Ia B TEKCTe HEH3BECTHBI, TO NOUCK 4ucAa (4H-
ceJ) NpeNCTaBJAET CaMOCTOATENbHYIO 3anauy.

Ecau uucia — HaTypajbHble, T. €. SBJSIOTCH INOCAEAO0BATeNbHO-
CTAMH UH}p, TO BbigeJeHHe TAKHX YHCEJ MOXHO OCYIIECTBJSTh aHAJIO-
THYHO BHLIAEJEHHIO CJOB, YUHTHIBAasi, YTO YHCJOBBlE 3HAaYeHHS KOAOB
nudp caenylor Apyr sa apyrom. HamMmenbmuii Koz umeer nudpa 0,
HaubosbmHi — 9.
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BrigeseHne unces, SaNHCAHHHX B APYrofl fonmyckaeMoil B Geficuke
dopme, npeacraBiager Gosee CAOXKHYIO 3ajjauy H 3Zech He paccMaTpH-
BaeTcA.

11. Ilpeobpaszosanue 4ucia u3 wucaogol (opmol 8 CUMBOAbHYIO OCY-
mectsasger ¢ynkuus STR{.

12. Ymober cghopmuposams Hoauiil mexcm U3 Ucx00H020, BKJIOUAST MHO-
TOKpaTHO (B IIHKJ€E) B KOHELl HOBOTO TEKCTa YaCTH, BHAe/sieMHe H3 HC-
XORHOrO, BO3MOXHO, C 106aBJeHHeM NONOJHHTEJIbHHX CHMBOJIOB, MPH-
XORHTCH MHOTOKPAaTHO BBHIMOJIHATB ONEPaIHIO COYJIeHEeHHsI HOBOTO TEKCTa
C HOBLIMH I€NOYKaMH CHMBOJIOB, T. €. BHINOJHATH ONeparop

GO=GHSEG(TD, 1, )4V,
rae SEGY(T{Y, I, J) — vacte ucxomsoro Ttekcra T{, V{j — no-
MOJHUTeIbHAsE IOC/AeJ0BAaTeNbHOCTh CHMBOJIOB.

IMTpumep 1. B ucxoguom tekcre T{} OfHO CJOBO OT APYyroro
orneseno OfHHUM npoGeaom. ChopmupoBate TekcT G{j, B KOTOpPOM
OJHO CJIOBO OT APYTOro OTHesnsercsi AByMs npoGejaMu (Iporpamma
4.75).

Cnucok ucnoavayenvix nepemennoix. Hcxopusle aanume: T} —
HCXOZHbIH TeKCcT pasmMepoM <255; L — aaumHa ucXogHOro Tekcra.

Pesyabrar: G{§ — TeKcT, B KOTOPOM CJ0Ba pasfeNeHH HBYMs
npoGesnamu (aauHa G{Y He AosxkHA npeBemaTh 255).

BcnomorarenbHble nepeMenHble: K — nosumus npeamayiero npo-
6ena, Kl — nosuuus ciaenymwoiero mnpotena.

Mperpamma 4.75 (dhparmenT)

1000 K=0 .

1010 Ki=POS(T®y" “sK+1)

1020 IF Ki=0 GO TO 1050

1030 Gr=BGH+SEGH(TH,K+11K1) 4" ¢

1040 K=K-1 \ GO TO 1010

1050 Bx=Ga+SEGH(T¥sK+1sL) >

Oneparop 1050 Bkuouaer B G{} nocaeanee cjoso u3 Tekcta T(J.

Yrto6el mpoBepHTb paboTy 3TOr0 ajJrOpPHTMa, HYXKHO JOMOJHHTH
NporpaMMy omepartopaMH JJs BBOZA TeKcra T{ ] H ONpeLeJeHHs ero
JUIMHBI, a TaKXKe meyaTH peaysbTara (tekcra G[T)).

I[TpumMmep 2. Bunucate H3 TeKCTa CJ0Ba, HayHHAIOUIHeCHd H 3a-
KaHuHBaIOLHecs HAa OfHY H Ty XKe GykBy (nporpamma 4.76).

Jast pewenns 3agaud 6yfeM BHAeJsTh cjoBa (CM. m. 8, mporpam-
Ma 4.74) ¥ IpOBepATh HA PaBEHCTBO NMEPBYI0 H MOCJELHIOK GYKBbHI C/I0BA
(puc. 4.16).

€nucox ucnoasayemeix nepemernoix. Hcxopusie nammme: T —
TEeKCT pa3MepoM <255.

Peayastat: V{j — cj0BO, nepBasi M mocjefusss 6yKBH KOTOPOro
COBMAafaioT, BBIBOAHTCS Ha IeyaTb.

BenoMorartesnbHBle NepeMeHHHe: | — HoMep MO3HIHH CHMBOJIA B
TeKCTe — YNpaBisomas NepeMeHHa#d uHKJa, D — cuMBoabHas
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nepeMeHHast AJsl XpaHeHHs NepBofi GYKBH cJoBa, P — npHHHMaer
sHauenHe |, eciM MPOCMAaTPHBAETCH MOCAELOBaTENbHOCTb GYKB, MpPHHH-
MaeT 3HaueHHe 0, ecaqM TNPOCMAaTPHBAETCST MOCJAEeLOBaTEeJbHOCTb &HE

4009 TX

DX=TK(1)
K=1

Puc. 4.16

6yxs». Ecan P uamenser snauenue ua 1, To HyXHo 3anoMuuts B DT}
TeKyIHA CHMBOJ TeKcTa (mepByio 6yKBy cJjoBa). Ecian n3MeHsieT 3na-
uenne Ha 0, HYXHO CpaBHHTb 3HauenHe D{} W npexmaywmuli cuMBOA
TeKCTa (mocsefHiol0 GYKBY CJIOBa), H B CJAyuae HX pPaBeHCTBAa Haleua-
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TaTh ¢n0Bo; K — HOMep mosuunu mnepsofi 6yksel cjoBa, L — nauuna

TEKCTa.
Ha cxeme T{Cj(I) o6oanauaer I-#1i cumsoa tekera, TTI(K, I—1) —

nocaenosarenbHocts oT K-ro go (I—1)-ro cumsosos.
Mporpamma 4.76

10 PRINT "BBEBKTE TEKCT®

20 INPUT Tx

30 L=LEN(T®) \ P=0

40 FOR I=1 TO L

50 Zx=5EGH(THyI,]1)

60 IF Zx("B" 6O TO 100

70 IF Z¥)*4* 6O TO 100

80 IF P=1 GO TO 140

90 D=2 \ K=I \ F=1 \ 60 TO 140
100 IF P=0 GO TO 140

110 IF Dx()SEGK(THsI-1,1-1) 60 TO 130
120 Vr=SEGH(T®rKrI-1) \ PRINT Vx
130 F=0 .

140 NEXT I

150 sTOP

IMpumep 3. INogcuurats, CKOMBLKO CJAOB B TEKCTe HauyHHAeTCs
Ha 6yxBy K. CioBa B Tekcre pasgenensl npoGenaMu (cM. puc. 4.17 u
nporpammy 4.77). '

Cnucox ucnonssyemorx nepemenntix. Hcxopuse nanubie: T —
TeKCT pa3MepoM <255.

Pesyuabsrat: N — unciao ciaoB, HaunHaromuxcs Ha K.

BcromorarenbHble mepeMeHHBle: P — mosuuus pasgenuteas (—),
I — Texymast mo3uuusa Tekcra.

NMporpamma 4.77

10 PRINT “EREAUTE TEKCT*

20 INFUT T=

30 L=LEN(T®) \ N=0

40 IF (BEG®(T=y191))="K" THEN N=1

41 I=2

50 P=POS(THs" *y1)

60 IF F=0 GO T0 90

70 TF SEGu(TayP+1sP+1)="K" THEN N=N+1
80 I=F+1 \ GO TO 50

90 FRINT “HA BYKBY K HAYHHAETCA®iN}" CXoB”
100 sTOP |

3anaunue I yposHa Tekcr 8afaTh KaK CHMBOJIbHYIO Tepe-
MeHHy!0. Onpenenntb, Kakofl THNOBOA anropuTM H GYHKIHH, ompeje-
JIeHHBlE JJIi CHMBOJBHLIX TMepPeMeHHLIX, MOXHO HCHOJb30BaTh  AJIA
pellenusi 3afauyd. BHABHTE WHHKJIH, NPOAYMAaTb HX OPraHU3auHIO.
CocTaBUTh CNMHCOK HCIOJb3yeMbIX HepeMeHHbX. COCTaBHTb CxeMy H
nporpammy. IloArOTOBHTE TeCTH. BHIMONHHTL NpOrpaMMy BPYUHYIO.
Iposepurs pabory nporpaMMel Ha IBM.
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Bapuanme: sadas I yposusa.
1. Onpenenuts, CKOMBKO pa3 B TeKCTe BCTpeuaercss Gykma A.

2. B sajaHHOM TeKcTe Besie saMeHHThb cloBo Al{} na caoso A2(T}
(IMHHH GJIOB HE COBHAjaloT).

Hayane

6608 TX

L=LEN (TX)

Puc. 4.17

3. B 3ajanHOoM TeKcTe YHaJHTh 4acTh TEKCTa, 3aKJIOYeHHY0 B
CKOGKH (BMeCTe CO CKOGKaMH).

4. Onpefe/uTh KOJHYECTBO CJOB B TEKCTe.
5. YKasaTb MHHHMAaJbHOE KOJHYECTBO MeEPBHX GYKB, N0 KOTODHIM

MOKHO Pas/HYHThb CJOBa H3 3aJlaHHOro Habopa (caAoBa pa3ie/IeHH 3ans-
THMH).
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6. Tekcr 3agaH CAefyOIHM 06Gpa3oM: mepBHil cuMBON — wHbpa,
yKasnBalolias JJHHYy HePBOro CJOBa, 32 MEPBHM CJI0BOM — BHOBb
undpa, yKasupBaowas AJIHHY BTOPOro cJoBa (LJHHA KaXAOro eJoBa
<9) u 1. n. Bunucare K-e cl10Bo H3 Tekcrta.

7. Texcr 3agaH cnocofoM, yKasaHHHIM B 8ajaue 6. Bmeero uudp,
yKa3bBaIOIHX JAJAHHY CJA0BA, BCTABHTH UHC/a, YKASHIBAlOIIHE KOOPAH-
HaTy Havaja cJefylolero CjloBa.

8. HaneyaraTe caMoe JJHHHO@ CJOBO H3 8aJlaHHOTO TeKCTa,

9. Onpenenntb, Kakofi NPOLGHT €JIOB B TeKCTe COXEPKHT yABOSH-
HYI0 corJacHyio (cJoBa pasfesieHH NpoGenaMy).

10. CKesibKO pa3 B TeKCTe BCTPeuaeTcsi 8aZaHHOe eJIoBO (6J0Ba
pa3fieneHsl npoGeaaMH).

I1. B Tekcre y6parh JHIIHHE DPOGEJH MeXRY GIOBaMH, OCTaBHB
10 OfHOMY.

12. B Tekcre BCTaBHTb MeXJy CJAOBaMH BMeCTO OXHOro mpoGeaa
sallfATylo H npoGes.

13. Pasgeants 3afaHHbIA TEKCT Ha CTPOKH. B KauecTse paspens-
TeJ B TeKcTe HCrnoJb3yercs cHMBOA %.

14. OnpegenuTs, KaKo# NPOLEHT CJHOB B TEKCT®é HaGHHAeTCd Ha
6ykBy K. CioBa paspgeieHn mpoGeaaMH.

15. CKoJpKO pa3 B TeKCTe BCTpeyaeTcs 3aaHHOE CJI0BO (B KauecTse
pasfesHTe]ed MOryT yHoTpebasATbCi NpoGesbl, SHAKH NpeNHHAHHH
H T IL).

YKasaHHA K pemeHHI0o 3a1a9 | ypoBHS.

1. OnpenendTts QJIHHY TeKcTa. BeiZensaTb MO OLHOMY CHMBOJIY HB
TeKCTa H CpaBHHBaThb ero ¢ cHmsojioM A. [lpu coBmajeHHH K Cymme
yHcjaa cHMBOJIOB A npHuGaBasith 1.

2. Chopmuposars HoBHH TekcT G{§, B Kotopom BMecto Al{} Gy-
zer A20). Hna sToro BEAENATh H3 HCXOZHOIO TEKCTa IOCJEL0BATEILHO
LEMOYKH CHMBOJIOB AJMHHOH, paBHOA anume Al1{T), M cpaBHHBAaTH HX C
Al1{}. Tlpu coBnanenuu nepecaate B G{j uacTb HCXOLHOrO TEKCTa AO
nenoukd Al{Y, satem A2{}, ucnoias3ys onepaunsio couseHeHHs. [Ipo-
LOJIKHTb IPOCMOTP HCXORHOro Tekcra. [Ipu mossieHnH unenouxu Al{T)
npucoeluHHTe K G uwacTb TeKcTa Mexay AByMsa wLenoukamu AL},
satem A2} u T. 1. Korna nexonusifi TeKeT GyaeT mpocMOTpeH A0 KOHIa,
npucoenHHUTb K G{j «XBOCT» HCXOJAHOro TeKCTa Iocie MocHAenHeH me-
nouku A1{} (ecan Al — He moc/efHSIA HEMOYKA CHMBOJIOB B TEKCTe).

3. Hafith no3unmio cHMBoJa «(». YacTb HCXOIHOrO TEKCTa 10 «(»
nepecnath B HOBbIH TeKeT G{. JlanbHeAmHi NPOCMOTP HCXOZHOIO TEK-
CTa OCYILeCTBJIATH C MO3HLHH, clefyiowel 3a mo3uuHeli MepBOro CHM-
Bona «)». Ecau B ocraBmeifica wactH 6yner o6HapyXeH CHMBOJ «(»,
nepecaath B G 4acTh HCXOJHOro TeKCTa MeXAY CHMBOJAMH ¢)» H «(»
H T I

4. CM. n. 8 TeoperHueckoro BBeJeHHSI K paGoTe.

5. BrigeadaTs nepByio 6YKBY KaXJOro CJ0Ba M 3allOMHHATh B CHM-
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BOJIbHOM MacCHBE, CPaBHHBAs KaXXAYI0 HOBYIO GYKBY CO BCEMH Npefbiy-
HHMH 9JeMeHTaMH MaccuBa. Ecam o6Hapyarcsi jBe coBHajaloliue
G6yKBHI, TO, MPOCMaTpHBasi CJOBAa CHadaja, BEIGHpaTb NO IBe NepBbLIe
6YKBb KaXXJOro CJOBa, 3allOMHHaTb B TOM XKe CHMBOJIbHOM MacCHBe,
cpaBHHBAs KaXkAYi0 HOBYIO apy CO BCeMH NpeAbAyIHMH H T. 1. Ecan
AJIsl KaKOH-TO JJIMHBI NMOC/EOBaTeJbHOCTH NEePBHX OYKB yHaercs mpo-
CMOTpETb BCE€ CJIOBA H He OGHApYXHTh ABYX COBNAJAIONHX NOC/A€A0Ba-
TelbHOCTeH, TO ee NIHHA H 6yjer HCKOMEIM YHCJ/IOM.

6. HsBieub nepBhiii CHMBOJ H3 TeKCTa, IPe0GPasOBATh B UHCJAOBYIO
¢dopMy, onpeneanTh NO3HIHIO caenylomel uHdpel, npeo6pasoBath ee B
gucaoByio popmy. INosropus K pas sty onepautio, NoayuHM NO3HUHIO, C
Koropoll HaunHaercs K-e cioBo (nosuuus K-i nudpu +1), u ee gauny
(sT0 camMa K-s uudpa).

7. Tlosuuusa Hava/la CJAEAYIOLETO CJOBa MOXeT GHITh ABYX- WJH
TPeX3HAYHEIM YHCJIOM, YTO JeJaeT HeOOXOXHMBIM Pa3NBHHYTb TeKCT,
9TOGbI TOMECTHTD STH HH(PH BMECTO OJHOH, Onpejesiomel no ycJaoBHIO
8ajjayd JIHHY caoBa. Ho 3To o6cTOsiTENBCTBO, B CBOIO OYepelb, H3Me-
HfI€T H caMo yHcJo (HOMep MO3HUHH Hauana cjaejywouero cjaosa). ITo-
9TOMY, 4To6hl HaHTH YHCJO, KOTOpOe HYXKHO MOCTaBHTR Nepel ouepel-
HHIM CJIOBOM, HYXXHa HHbOPMauUHS KaK O JJHHE 3TOro CJIOBa, TaK H O
JUIHHE cJiejlylolero, 4To6ul OnpelesHTh, CKOAbKO BHOpP OyneT conepKaTh
HOMep NMO3HUKH, KOTOPHIH HYXHO PacloJOXKHTb Nepel THM CJENYIOIHM
€J10BOM B HOBOM TeKkcre. HOBEIH TeKCT HYKHO GOPMHPOBaTh B CHMBOJIb-
HOW mepeMenHOM, Nepeckiasi B Hee (HCNOJB3Ys ONEPalHIO COUIEHEHH )
onpejeisieMulfi HoMep MO3HUHH HauaJa CJaeLYIOLIero cJoBa, npeobpaso-
BaB €ro B CHMBOJbHYI0 ¢opMy npH nomowx ¢yukuun STR{Y, u camu
cJoBa.

8. Onpegensis HoMepa MO3HUHA, B KOTOPHIX PacHOJOXKEHb COCEJ-
HHe npoGesnl, HaXOAHTh JJIHHY KaXXAOTo cjJoBa. B cHMBOJBHYIO nepe-
MEeHHYI0 NepechaTh CJI0BO, JJIHHA KOTOPOro GoJbile JJIHHE CJIOB NPO-
CMOTPEHHEIX PaHee, a B YHCJOBYIO — JJIHHY CJIOBa, KOTOPOE 0Ka3aaoch
JJAHHHee Bcex npeAmaymHux. [Tocse mpocMoTpa BceX CJOB HameyaTaTh
COEepXKHMOe CHMBOJIBHOH nepeMeHHOH (aJropHTM MNOXO0X Ha MOHCK
MaKCHMaJbHOTO H3 uYHCeJ, BBOLHMHIX IO OYepeXH B OJHY H Ty Xe
nepeMeHHYIo).

9. ChopMupoBaTh MaCCHB COTJIaCHHIX (HJH Jydwe ruaacHux). Ha-
XOIMTh NMO3HUHIO OuepesHOro npobesna H, H3BJeKas No ofHOH GyKBe U3
9acTH TEeKCTa MeX]Jy cocefHHMH npo6enaMH (Ca0Ba), CPaBHHBAaTh KaX-
ayio ero G6ykBy co caeaytomelt Ecan 6yxBbl coBnanaioor, TO CPaBHHTb
oty 6yKBY C Kaxgol 6yKBo#l H3 MaccHBa rjacHuX. Eciu oHa ne copna-
A4eT HH C OKHON M3 IJIacHLIX, TO, 3HAYHT, B CJOBe OLIa yABOEHHAas COT-
JacHasi, H K CyMMe CJIOB, COfiepXalllHX YABOEHHYIO COTJIACHYIO, HYXHO
npu6asute 1.

10. OnpegeauTs AJHHY 3anaHHoro cijosa. Onpegenss NO3HLHH
COCeIHHX NMPOGEeNOB, CPaBHHBAThb JJIHHY KaXXJOro €JoBa C JAJHHOA 3a-
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JaHHOrO coBa. ECHM QJIHHH COBNAJAIOT, TO CPaBHHTb CJIOBA, H eCJIH
CJIOBa COBNAAyT, TO K CyMMe KOJIHYeCTBAa CJIOB NPHGaBHTh €IHHHLY.
IMponosnxaTh MpOCMOTP TEKCTa A0 KOHLA.

11. Onpenenuts mo3uuHi0O mepBoro mpoGena. [IpoBepuTh, He fB-
JaseTcs JIM cJelylouui CHMBOJ npo6eJoM U T. A., T. €. ONPELEJHThb MO~
SHUHH CIelylouuX noapsA npo6enos. YacTe TeKcTa, BKJIOYasi NepBbIA
HaHfleHHbIH Mpo6es, nepecaaTb B HOBLIA TeKCT.IIpONOJNKHTL MPOCMOTP,
HayHHafA ¢ rekymedl no3uuuu. Halins nmoBropsiromuecst mpo6esb!, MOBTO-
PHTb TIPOLEAYPY.

12. Haiias npoGes, mepecsaTh B HOBBHIl TEKCT, HCIIOJAB3Ys COYJIE-
HeHHe, YacTh TeKCTa 0 mpoGena, 3amstyio u mpoGea. ITpocMorp mpo-
JOJIXKHTB JO KOHLA TeKCTa, M KaxJIblil pas, BcTpeuass npo6es, BIMOJ-
HATH ONMHCAHHYIO BBIIE NMPOLERYPY.

13. Texcr mpocMaTpHBaTh A0 NMEpPBOrO MOSBJEHHS CHMBOJa-pasje-
autejsi. Bo BcmoMoraTeNbHYI0 CHMBOJNBLHYIO NepeMEHHYIO NepecaaTb
HayaJo TEKCTa — J0 pasjfie]IuTe]ss H HameyaTarb. IIpocMorp npojoJ-
JKHTb JO MOSIBJEHHS CJELYIOWEro pa3fesHTe]si H IMOBTOPHTH Npole-
aypy.

14. Ilepsuiit cuMBoa Tekcra cpaBHATh ¢ K. Jlajee HaXoaHTh oye-
pexnoit mpo6Gea, W mepBHIl CHMBOJM mnocjae npoGena (mepByio GyKBY
caoBa) cpaBHuBaTh ¢ K. BectH mopcuer yHcaa coBnajeHHH H o6liero
9Hc/a CIOB B TEKCTe. :

15. Bugeasrs caoBa (cM. nporpaMmy 4.74) H cpaBHHBATh C 3aAaH-
HHM CJIOBOM.

Jlpyrofi cnoco6: onpefesHTh AJHHY 3aJaHHOrO CJOBa, BBLIAGNHTH
M3 TeKCTa NMOCJe/IOBaTeIbHOCTH TOH e JJIHHBl H CPABHHTb C 3aaHHHIM
caosoM. IlepBasi BhijlesleHHAsi NOCJeJOBaTeNbHOCTh BKJAIOYaeT CHMBOJIH
¢ l-ro go L-ro, Bropass — co 2-ro ao (L+-1)-ro u 1. 1.

Ecan B TekcTe HafiieHO 3alaHHOE CJOBO, TO NPH BHJEJEHHH HOBOH
NOCJIeOBaTENbHOCTH HalileHHOe CJIOBO He NMpocMaTpHBaercs (fesnaercs
miar no Tekcry Ha L mo3nuui (a He Ha OfHY) BIpaBo).

Bagaunne Il yposusa Bunonrsenne 3aganus II ypoBus
Tpe6yeT HCNOJb30BaHHA METONOB H CPEACTB paGOThl C TEKCTaMH, H3JO0-
JKEHHLIMH B TeODETHYECKOM BBeJleHHH K paGore. B Hekorophix 3ajauax
He06XOAHMO HCIOJb30BaTh YHCJOBBE H CHMBOJbHBE MacCHBH. TpeGy-
eTcsl TaKxe BHINOJHHTb BCe NMYHKTH 3ajaHHs I ypoBHs.

Bapuanme: 3a0a4 11 yposus.

1. 3agan Tekcr, coaepmamr}ﬁ He GoJee 255 ciMBoO/oB. OnpenennTD
9acTOTy, C KOTOPOH BCTPEYAIOTCH B TAKCTe pa3/aHuHLIE GYKBBEI PyCCKOro
andaBuTa (B JA0agX OT o0Llero KosHyecTBa OYKB).

2. 3amudpoBath 3afaHHHH TeKcT (He Gojee 255 cuMBoOJIOB), HC-
noJb3ys ONMH NepeMellaHHLIA andaBUT (MONy4YeHHBIA cayyaliHOH mepe-
CTaHOBKOH BceX OYKB HCXOJHOro asdaBuTa).

ABBT IE)X3HHKJIMHOITPCT Y @ X {U LI bblb3IOS
E)XUBITKJAOTAYTUANX bIB bIOU ®CHIHbI3LUIPM
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3. Hcnonb3yss ofHH TepeMelaHHHA andaBHT, NMOJNYYHTh YeTHpe
IDYIHX, LHK/JIHYECKH CABHHYTHX OTHOCHTEJIbHO HCXOXHOr0 Ha nj, R,
ng, ng GyKB (MacCHBH He HCIONb30BATh).

4. YyeHHKH samu(poBLIBAIOT CBOH 3aMHCKH, 3alHCHIBAas BCe C/IOBA
naoGopor. CocTaBUTL NPOrpaMMy, 3auH(ppOBHBAIOILYI0 H PACIIH(POBH-
Bamyio coobmenye,

5. Pa36ATb HCXOAHH TEKCT Ha CTPOKH ajauHOH He Gosee B0 crMBo-
n108. [epeHoc Ha HOBYIO CTPOKY OCYIIECTBJIATH Ha MecTe npoGeina (C10Ba
He TepeHOCHTB).

6. B Texcr, comepxxamufi MeHbme 50 CHMBOJIOB, PaBHOMEPHO BCTa-
BHTb NpPOGeNE MeXJy CJIOBaMH, YTOGHI €ro JJIHHA COCTaBJfJa DPOBHO
50 cumBoJIOB.

7. HasoBeM caoscnocmsio npedroxerus CyMMy KOJHYECTBAa CJIOB H
3HAKOB npenHHaHHs. ONPeNeNHTb CIOXKHOCTL 8aaHHOTO NPeAJI0KEHH .

8. 3anam Tekcr aauHOR <1000 cumBosoB. Hamewartats G6yKBH,
Ha KOTOPHIE HAYHHAMTCA CJI0Ba B TEKCTe, B NOPAAKe yOLBAHHUS 4aCTOTH
AX ynoTpeGiaeHHs.

9. IpoBepuTh c6aslaHCHPOBAHHOCTb CKOGOK B TeKcTe (CKOOKH cGa-
JIaHCHPOBaHbI, €CJH 3aKpHBalomas CKoOKa PaclmojioXeHa Iocjie COOT-
BETCTBYIOmeH OTKpHIBalollefl H HX KOJHYECTBA COBNAAAIoT).

10. OmnpenenuTts, CKOMBLKO CJIOB B TeKcTe cofiepxHT 1 cior, 2 cio-
ra, 3 ciora H T. A

11. Ha xakyio GykBy HauHHaercs GoJbine CJIOB B TEKCTe.

12. OnpenenuTs, KaKHe CHMBOJH M CKOJILKO Da3 BCTpeuaoTcs B
TeKCTe.

13. 3axman chmHcoK rpynmel M NATh OLEGHOK KaXJAOro CTyZHeHTa.
QaMHIHM OT OLEHOK H OLEHKH JPYr OT APYyra OTAeJEHH CHMBOJOM *.
HaneyaraTb cmHcoK rpynnsl ¥ cpefHHfi 6aj1 KaXJOro CTyAeHTa.

14. 3apan texcr aauHoi <1000 cuMBoJoB. BrinmucaTts BCe CioOBa,
BKJIIOYAIOMHeE SafaHHYIO IOCJIeN0BaTebHOCTh GYKB (HampuMep, BHITH-
caTb OAHOKODEHHHE CJIOBa).

15. 3ajan cnMCOK TpYNNH CTYAeHTOB (GaMHJIMA, 1MOJ, TOA poxKie-
HHA). JlaHHBe /i1 Ppa3IHYHBIX CTYJAEHTOB OTIEJAIOTCH 3anfATHIMH,
pasyAyHble CBeJleHHsi 06 OXHOM cTyAeHTe — mnpobenamu. CocTaBHTb
CIHCOK CTYXEHTOB (MyXCKOr'o MoJa) 3aJaHHOI'0O FOAa DOXIEHHS.

YkKkasanuarkpemennto sagagll ypoBHas.

1. BBectH pycckHe GyKBH (B a()aBHTHOM NMOPSAJKE) B MacCHB pas-
Mepom 32. TIpenycMoTpeTh YHCJIOBOH MaCCHB TOTrO XKe pasMepa 21l 4acTOT
MOBTOpeHHsT KaX Ao GyKBH. [IpocMaTPHBATh TEKCT H A/ KaXKA0fi GYKBH
npuGaBasATh 1 K COOTBETCTBYIOMIEMY 5JeMeHTy MaccuBa uacror. Ilox-
cuMTaTh TaKKe obuee xoauuecTBo OyKB. [locie okonuaHHs mpocMoTpa
TEKCTa KaXIbfi 3J€MEHT MacCHBA 4aCTOT 3aMEHHTb Pe3yJbTaToM jese-
HHSI 3TOro 3jIeMeHTa Ha ofiee gucjo 6ykB. Haneuarats MaccHB 6YKB H
MacCHB 4acCTOT HX INOsBJEHHS.

2. O6biuHblfi H MepeMemaHHBA aN(aBAT XPaHUTb B ABYX CHMBOJ/b
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HHIX NepeMeHHHX. Kaxaylo 6yxBy TeKkcTa HafitH B o6LgHOM andaBuTe B
3aMeHHTb Ha GYKBY, CTOSIIIYIO B TOH Ke MO3HUHH B NepeMelIaHHOM.

3. PesysbTaT NOJNYYHTb B BAAE CHMBOJBHOTO MacCHBA Pa3sMepoM 4,
EaXJHH 3JIeMeHT KOTOPOro — nepeMemlaHHMi andaBHT, CABRHYTHIA
OTHOCHTEJILHO HCXOZHOrO Ha 3ajaHHOe wHcsI0 nosunud, CABHr TOCTH-
raercsi COUJEHeHHEeM B HYXKHOM IOpsAKe gacTell HCXOAHOTO TEKCTa.

4, BujenaTs KaXjoe CJOBO H3 TeKcTa (CM. I. 8 TeOpeTHUECKOro
BBEJIeHHs) H 1IepecEIaTh ero B HOBHI (8aKOXHpOBaHHEIA) TeKCT B 06pAT-
HOM nopsaxe. CHMBOJIHI MeXJy CJIOBAMH NepeckliaTh B IPSIMOM NOPAKe.

5. HMcxopnnft TeKeT 38ajaTh B BHJIE CHMBOJBHOIO MAacCHBa.
PesyabTaT NONYYATh B BHAE CHMBOJIBLHOTO MacCHBA, KaXKJbIA SJeMEHT
KoToporo cozepHT He Gonee 50 CHMBOJIOB.

6. OnpenenuB AAHHY HCXOZHOrO TEKCTa, HaliTH, CKOJBKO HPOGENIOB
HyXHO BcTaBHTh. Omnpeftennts uHcio npoGeroB (N) M HX NMO3HUHH B
HCcxonHOM TeKcre. IlosHuuu npoGesoB mOMeCTHTh B MaccHB P. YIBOHTh
BCe NpoGeJH, eCcIM HYXKHO f06aBHTh Goanie gem N npoGesos. Ecau auc-
J0 106GaB/isieMblX MpOGeNOB MeHbIle, MOXHO YABaHBaTh MpoGeanl B HC-
XOLHOM TeKCTe B CJefylolleM IOopsjKe:

— yzABOHTb cpenuufi nmnpoGex (pacmoJOXeHHHHA B MOSHUHH

(e

— yABOHTH mnpoGealn B nosHnHax Kl=P ( [KTI-]) "
K2=P( [-IS——;—N] ) HT. A

7. 3HaKaMH INpenHHaHHA GyJeM CYHTaTb CHMBOJH, He sBJAIO-
muecs GyKBaMH H mnpoGesaMu.

8. TekcT 3asaTh B OfHOMEPHOM CHMBOJbLHOM MacCHBE pa3MepoM He
Mmenee 4 (maHHa onHOro saeMeHTa <255 cumsosos). Ecam caoso ue-
JIHKOM He NOMeH|aeTCsl B SJeMEHT MaCCHBA, TO MOMeEIaTh €r0 B CJAEAYIO-
mui sneMeRT. BrijessiTh cioBa (CM. 1. 8 TeOpETHYECKOro BBeJeHHs), H
nepBYylo GyKBY KaXXJoro cjoBa (ecH TaKad 6yKBa elle He BCTPewasach)
noMeniaTh B MaccuB pasmepoM 30 (o uHcay GYKB, KOTODHIMH MOMeT
HauHHaThCA CJ0BO). B uncnoBoM MaccHBe pa3mepoM 30 OCYIIECTBASATH
MOACYET YHCAA NOMABJEHHS Da3JHYHEIX GYKB B Hauajle CJOB.

[Mocte okOHUaHHA NMPOCMOTPA TeKCTa 06a MacCHBA YIOP$A0YHTD IO
y6hIBaHHIO 3/1EMEHTOB 4WHCJIO0BOro MacchBa. Ilocie ymopsgouenus CHM-
BOJIBHHII MaCCHB HameyaTaThb.

9. CpaBHHMBaTh 1O OuYepefH KaXAud CHMBOX ¢ «(» H c «)». Ecanu
ouepesHO CHMBOJ «(», TO K YHCJIOBO/ IepeMeHHO#H (J0 Hadasa IpoCMOTpa
ee HYJKHO NOJIOXHTh paBHOH 0) npu6GaBHTh 1, eclIH CHMBOJ K)», TO MpH-
GaButh —1. Ecin 3akphiBaolas cKoG6Ka NOSBHJAch pPaHblIe, geM OT-
KpHIBalomas, TO 3HaY€HHE YHCJOBOA IepeMEHHOH CTaHeT OTPHLATENb-
HHIM — CKOOKH He COaJiaHCHPOBaHBHI, IIPOCMOTP MOXHO NpPEKpPaTHTb.
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Ecan tekér fipocMoTpen 10 KoHIa M SHAYEHHe mepeMennolt paswo 0,
CcKoOKH cGa/TaHCHPOBAHLL.

10. 3agaua CBOAMTCS K ONpejeJeHHI0 KOJHYECTBA IVIACHBIX B OXHOM
ciaoBe (cM. I. 9 TeopeTHYeCKOro BBefeHHs). B uncaoBOM MaccHse Gynem
HaKal/JHBAaTb CyMMY CJOB, COfepKalfHX | cior (mepBhift ajeMeHT Mac-
cuBa), 2 ciora (BTopoli sneMeHT), 3 cora (TpeTHH 3JeMeHT) H T. A,

I1. Kaxnyio HOByI0 GyKBY, Ha KOTOPYIO HauHHaeTCA CI0BO, GyneM
8aHOCHTbL B CHMBOJbHLIH MaccuB. KonnuectBo mosTopenu#i G6YKB cyM-
MHpyeM B 4MCJIOBOM MaccHBe. Ilocse OKOHYaHHA NPOCMOTPa TeKCTa
HYXXHO ONpeNeJIHTh MaKCHMaJbHbI SJeMEHT YHCJIOBOrO MaccHBA H
HameyaTaTb COOTBETCTBYIOIMA $JeMEHT CHMBOJBLHOIO (XpaHsiero
Gy KBEI).

12. Cm. ykasauue K sagaue 1.

13. Hcxoanvie gannbie 3a%aTh B BHAE CHMBOJILHOTO MacCHBa, OfHH
3JIEMEHT KOTOPOTO COJNEpIKHT cBefleHHs 06 OXHOM cryieHTe. [aiee pas
KaXJoA CTPOKH MacCHBA HYXHO H3BJeKaTb CHMBOJ, PacrojoxeHHHH
nocje KaXnaol 3Be3JOYKH, Hpeo6pa3oBEIBATE B YHCJIOBYI0O dopMmy H
npu6aBaATh K CyMMe OLIEHOK OXHOTO CTyXeHTa. Pa3fenuts mosydexxnoe
YHCJIO Ha 5 (KOMHYECTBO OLEHOK OJHOTrO CTYAEHTa), H MOJYYeHHHH pe-
8yJbTaT, npeo6pasoBaB B CHMBOJLHYIO (GOpPMY, MOMECTHTb B HCXOAHBIH
MaccuB (mocse mocaenHell ouenku). Jas ypo6cTBa BHIBOZA Ha NeyaTh
MOXHO cpelHHR 6asn pacnosaraTh, HA9YHHAA € OXHOH H TOH Xe MO3HUHH
8JieMeHTa CHMBOJIBHOTO MacCHBa.

14. 3anare TekCT, KaK yKasaHo B safaue 8. Onpenennuts gauny L
SajlaHHOH MocJIefoBaTelbHOCTH GYKB. BHgensTh cjl0Ba M CpaBHUBAThb
menoykH O6yKB AaHHOH L c¢ sananHoii mocaegoBaTenbHOcThiO. Ecau
IJIHHA BhiJeJIeHHOro c1oBa <L, cpaBHeHHe He MPOU3BOAHTH H IMepexo-
XHTb K cieayiomeMy cioBy. CM. TakKe yKa3aHHe K 3agaye 15 ypous I
(BTopoii cmocob).

15. 3anaTh TeKcT, Kak yKasaHo B 3agage 13. ITon sagate 6yksoit M.
CuMBoJ1 mocae mepBoro npoGefa Ijsi KaXAoro CTyjeHTa CPaBHHBATh C
M. B cryyae coBnmajeHHs yeThipe CHMBOJIA IOC/]e BTOpOro npoGesa (rog
pPOXJIeHHs) CpaBHHBATh C 3aJaHHEIM. B ciyyae coBmajeHHsl BEHIBECTH Ha
neuyaTb GaMHJAHIO — LENOYKY CHMBOJIOB, PacClOJIOXEHHYIO Nocjae 3ans-
Toit Ko mepBoro mpoGena. Ias 3TOro MO3HUHIO MpeXbiAylieil 3ansaToR
HYXHO 3amoMHHaTh. UToGK paMHIHIO MePBOro CTYAEHTa B Cilyuae Heo6-
XOJMMOCTH BBHIIEIATH MO O6EMY NpPAaBHJIY, MOXHO N0GaBHTb B TEKCT
GUKTHBHYIO 3anATYIO (nNepen nepsofi paMuauell) H 10 Hayala MPOCMOTPa
TeKCTa CYHTaThb ee Mo3HuUHI0 paBHOH 0.

3ananue Il yposusa 3ro pealbHHe 3ajayH, BO3HHKAIO-
e B PA3HYHBIX 06MacTX NMPAaKTHYECKOH IesATeNbHOCTH uyeJoBeKa.
Hx pewenne Tpe6yer TBOPYECKOro MOIXO0AA, a TaKXKe NpPHMEHEHHSR
MPHEMOB H MeTONOB, HCMNOJb3yeMHX IPH BHINOJNHEHHH 3ajanuii I u
IT ypoBue#t. Ilpu BuimosHenuu 3ananHs 111 ypoBHa Heo6XoNHMO TaKKe
BBIMOJHHTb Bce NMyHKTH 3agauuit I u 11 ypoBreil.
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Pasmep ucxopnoro Texcra, KaK NMpaBHJIO, He OrpaHHueH 255 cHM-
BosaMH. Ero HyXHO pasMemaTb B CHMBOJIbHOM MacCHBE, 3JI€MEHTH KOTO-
POro — 4acTH HCXOJHOTO TEKCTa Mo 255 CHMBOJIOB (KPOMe, BO3MOXHO,
MOC/IeIHEro 3J1eMeHTa).

Bapuanmer sadau 111 yposus.

_ 1. TlpoanannanpoBate 3amiHdpoBaHHBIE TEKCT, YTOOH BHISCHHTD, C
MOMOWIBIO OfHOrO HJIH HECKOJbKHX Da3JIHYHEIX aj(aBHTOB NpPOH3Be-
AeHo mHu¢ppoBanHe. 19 3TOr0 BHIYHCIHTBL «HHAEKC coBnagenus» (HC)
Aas Bcex OYyKB No ¢opMmye:

32
i=1

NN=T)’

rIe f; — KOJMHYecTBO MOsBJMeHHH i-#i 6yKBbl, N — oflLiee KOJHuECTBO
6yxs. Ecin Bce 6yKBH 3amH¢ppOBaHE NPH MOMOLLH OAHOrO ajdaBHTa, TO
HC pasa Bcex 6ykB Jexur B npeaenax ot 0,045 go 0,065.

2. PaspgennTb 3afaHHbIA TeKCT (He Gosee 1000 CHMBOJIOB) Ha CTPOKH,
cozepxkauiie He Gosee 50 cumBosioB. (ITepeHoc ocyuLiecTBASTL HAa MecTe
npo6ena.) J106aBHTh' paBHOMepHble NMpoGessl, 4TOGE KaXpgas CTpoOKa
coepxana poBHO 50 CHMBOJIOB.

3. Ilapa cko6ok (OTKpHIBaloIas H 3aKPHBalOlas) 3ajaHa NOCIEA0-
BaTeJbHOCTMH cHMBOJOB A1} 1 A2} (MX RJIHHHL B O6uiEM C/Iyuae He
coenanaiotr). IIpoanann3upoBaTh 3aJaHHBIL TEKCT € wWeabl0 OGHApYKe-
HHs M JIOKa/H3allMH OIHGOK B HCIONb30BaHHH CKOGOK. Bo3MOXHO TpH
THNA OWHGOK:

1) necoorBercTBHe cKo60oK AlIT} m A2{"} nmo KonaHuecTBy;

2) sakpmiBalollas cKo6Ka pacrnoJioxeHa J0 OTKphIBaiouiel;
™ 3) OTCYTCTBYeT cOHepXKaHHe MeXAy CKOGKaMH.

PesynbTaToM pa6oTHl MpOrpaMMsl JOMXKHO GHIThb COOGIiEHHE O TH-
nax JONYIeHHHX OMHGOK H HX MecTe B TEKCTe (eCIH BO3MOXHO).

4. CocTaBHTH NMporpaMmy, 3aumH(pOBHBAIOILYIO 3aXaHHHIA TEKCT ¢
HCNONb30BaHHEM N NepeMellaHHbIX a/¢aBHTOB. B KauecTBe HCXOXHEIX
AaHHBIX 3aflanbl: HCXOAHHA anpaBUT, N — uHCIAO andaBHTOB, (my, ...
..., My)— KonHuecTBO 6YKB, Ha KOTOPbIE€ CABHraercss KaXIulH aJda-
BHT OTHOCHTeJIBHO HCXOAHOLO.

5. Jlna xpaHeHHsl TeKCTa B CXXaTOM BHJe HaHTH yacTo NMOBTOPSAIO-
ngHecs MOC/JeL0BaTeNbHOCTH H3 IBYX 6YKB H 3aMEHHTh HX KojoM. B ka-
gecTBe KOJa HCIIOJNL30BaTh CHMBOJIB, He BCTpedalollHecss B TeKCTe.
CocTaBHTb TakMke TaGJIHLY KOJLOB. ’

6. B 3amaue 5 HanucaTh mporpaMMy, JIeKOLHPYIOULYIO TEKCT,
XpaHSIWHAACA B CKaTOM BHJe, HCIOJNb3Ys 3afaHHYl0 Ta6auny Ko-
JOB.

7. CocraBHTh nporpaMMy «MeHnio». MamnHa 3ajaeT BONpPoC O HaJIH-
YHH OCHOBHBIX NMPOAYKTOB, HX KOJNHUYecTBe H TpeGyeMOM UHCJIe TMOPUHH,
coo6aer Te 61101a, KOTOPHIE MOXKHO NPHIOTOBHTD, NpeAJaaraer BHOpaTsh
H3 HHX XXejJlaeMOe H COOGIIaeT €ro peLemnrT,
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8. CocraBHTh TpOrpaMMy HasHAauUeHHA CTYJEHTOB Ha CTHMEHIMIO
MO pesy/abTaTaM CeCCHH, HCIOAL3YA CJEAYIOMHEe NMpaBHJa:

1) ecau Bce OLEHKH 5, Ha3HayaeTCH MOBHIIEHHAS CTHIEHAHS;

2) ecH OueHKH 4 H B, Ha3HayaeTcss OGBIYHAs CTHIEHAHS;

3) ecau ecTh OLEHKH 3, CTHNEHAHS He Ha3Hayaercs.

B pesyssTate paGoTH NpOrpaMMBl Ao/XKeH GHITh HameyaTaH CITHCOK
FPYNMsl C ONEHKaMH H CpefHHM 6aJIJIOM KaXAOro CTy/leHTa U JBa CHHCKa
GaMuauil (HasHaYeHHHX Ha MOBLIIIEHHYI0 H OGLIYHYIO CTHIEHAHH).

9. B 3agaue 8 HasHauaercs MOBHIIEHHAs CTHNEHAHS C HaxGaBKOH
50%, ecnu Bce ouenku 5, ¢ Han6askoit 25%, ecu oueHKH 4 U 5, H OGHY-
Hasi CTHIEHAHS, eclIH ecTh OLeHKH 3. B pesyJbTaTe BHIONHEHHS NMPO-
rpaMMbl JOJXKHbl GbiTh HameyaTaHbl TPH CHHCKa (GaMHJIHH CTYAEHTOB,
Aa3HayeHHHX HA TPH pa3/iHYHble CTHNEHAHH.

10. PacmmudpoBars TeKCT, €CJAH H3BECTHO, YTO OH 3alIH(POBaH MPH
MOMOIIH OAHOTO IepeMellaHHOro aJjdaBHTa.

11. Cnucox ¢amunui, pas3neJeHHHX 3aNATHIMH, 3aaH B IPOH3-
BOJILHOM TOpSiAKe. YTNOPSAOUHTH €ro no ajadasHTY.

12. Cnrcok cTyieHTOB (baMuIuA, HMsS, OTYECTBO) BBECTH B OJHO-
MepHbI# MacCHB, OTJe]sAS 3aNsITHIMH CBeleHHS 06 OTAeNbHHIX CTY/AeHTaxX.
Haneuatats mosnyueHHu#l MaccHB. B oTAesbHOM MaccHBe copMupOBATH
coHcoK (aMuau#i mo andaBury.

13. B 3ajaHHOM TeKcTe AaHHO# <1000 HafiTH ciaoBa, KOTOpHIe
BCTpeuaioTcs Gojiee Tpex pas, 3aKOAMPOBAaTh HX M CXKaTh TEKCT, 3ame-
HUB caoBa KojaMu. CocTaBHTe Ta6auuy KOJOB.

14. Cuuras, yto B maMaTe DBM xpaHHTCA Ta6JaHLa KOJAOB 4YacTo
BCTPEYAIOUUXCA CJIOB, BBECTH TEKCT B MacCHB, 3aMeHSIsi CI0Ba KOXAMH
nocie BBOja. PacmeuataTe TEKCT B HMCXOAHOM BHAe, T. €. 3aMeHsd
KOJAbl CJIOBaMH.

15. Texcr, nepepaBaeMuiil mo Texerpady, COASPKHUT CJIOBa, pasfe-
JeHHHe HRpobesaMH (3HaKH NpEeNHHAHHS MepeNaloTCs COYeTaAHHUSIMH
6yxB). CuMTasi, 4T0 TaGJHUA COOTBETCTBHs COYeTaHHH OYKB H 3HaKOB
npenuHaHHs XpaHUTCA B mamatd DBM, pacmeuaraTh TeKCT B MPHBHY-
HOM BHJe.

Ykaszanus K pemeHuto 3agau IIl ypoBus.

1. Hcxopumifi TeKcT 3ajaTh B BHAE CHMBOJBHOTO MaccHBa (OZMH
ero 3JjieMeHT COfepXKHT He Gosee 255 cumBosnoB). CM. Takke yKa3aHHe K
pewennio 3agauu 1 yposHa II.

2. CMm. yKasaHufl K pemeHHI0 3axa1 5, 6 yposua II. .

3. Hna pe3yinbTaTa npefycMOTPETh TPH NMepeMeHHHIe, B KOTOPHIX
6yleT CyMMHPOBaThCSI KOJHUECTBO OWIHOOK KaKJAOTO THMA, H JBa Mac-
cuBa pa3MepoM 5 (MakcHMaJbHOe NpejrojaraeMoe YHCAO0 OLIHGOK KaxK-
AOTO THMa) AJs XpaHeHHs MO3HUHHA OMHGOK 2-ro u 3-ro tuna. [Tosuuuu
omn60K 1-ro THNa yKa3aTb Heab3sl (€C/IH TOJbKO 3TO He CJENCTBHE
omuGoK 2-ro THHIA).

4. PeleHue 3afau# COCTOHT H3 CJAEAYIOUHX 3TalloB:
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— BBOJ, JaHHHIX;

— NOArOTOBKa N MepeMemaHHHX anpaBHTOB (CM. YKasaHHe
K pemeHHi0 safaun 3 yposHa II);

— OpPOCMOTP HCXOAHOTO TeKCTa H IOJy4YeHHe 3amu(pOBAHHOIO
TeKCTa (CM. yKasaHHe K pelleHHI0O 3ajaud 2 yposHa II), ucnoassys no
odepe]H 7 MNOArOTOBAEHHHX alaBHTOB.

5. Bugenats caosa. B KaXxJoM clioBe BHEENATb COYETaHHA IO
2 cAMBONIa ¥ He BCTpeYaBIIHECS PaHee COYETAHHsA IMOMEMATh B CHMBOJb-
HHH MaccHB. EcH HaiijleHO NMOBTOpsIOmIeeCs cOYeTaHHe, TO B YHCIOBOM
MaCCHBE COOTBETCTBYIOIIEe KOJHIECTBO YBeJAHUHTh Ha | (CM. yKasaHue K
pewennio 3afaun 11 yposusa II). Ilpu atom BTOpYyIO 6YKBY 3TOrO COye-
TaHHS BYXHO NPONYCTHTb NIpH BHGOpe cielyiomel napn 6yxs. Jas
NOATOTOBKH KONOB HCIOJb30BaTb HCXOJAHBHIH MAacCHB BCeX CHMBOJIOB H
MacCHB CHMBOJIOB, H3 KOTOPHIX COCTOHT TeKCT (cM. 3afauy 12 yposusa II).
O6Ga wmaccuBa mnepel GopMHpOBaHHEM MacCHBa KOIOB YHOPSALOYHTB.
EcIH YHCIO TOBTOPSIOMMXCS COYeTaHHH GoJblue, YeM YHCIO KOROB,
TO KOAHPOBaTb HYXHO HaHGOJee YaCTO NOBTOPAIOIIHECS COYETaHHA.
Jlns HX BHIAIBJEHHSI HYXHO YHOPSJAOYHTH MacCHB YacTOT NOBTOpPeHHH
nap 6yKB ¢ OfHOBPeMeHHON nepecTaHoBKoH nap 6yks. Jlas o6ieryenus
NOJyYeHHS HOBOI'O 3aKOJHPOBaHHOI'O TEKCTa B MacCHBE COYeTaHHH GYKB
HYXXHO 3allOMHHATb B COOTBETCTBYIOUIEM 3J€eMeHTe (HalpHMep, Yepes =)
HOMepa MO3HIMH 3THX coueTaHHH B HCXOZHOM TeKcTe. [TonyunTh HOBHIA
3aKOAMPOBAHHLIA TeKCT, HCNOJb3Yys ONepanHio couleHenuds. Hyxno
yuecTb, 4T0 GOPMHPOBATh HOBHIH TEKCT MOXHO TOJbKO fo6aBissl HOBLIE
YacTH B MOPsJIKe BO3PACTaHHs MO3HIHI.

6. IMonxox K pelueHHIO 3TOi OGpaTHOI 3ajaun CleAyeT U3 MpAMOMH
3afaud (cM. 3azauy 5).

7. JlaHHBIE MOXHO pPa3MeCTHTb CJeAYIOHIHM 06GpasoM:

— Ha3paHHe OAHoro 6/ioja, HeOOXOAHMbIE OCHOBHEIE HNPOARYKTH,
Tpe6yeMoe HX KOJHYeCTBO Ha OfHY NOPIHIO — OAHa CTPOKa CHMBOJE-
HOrO MaccHBa;

— pellent NpHroTOBJAEHHsT OAHOFO Gaiofa — JBe cTpokH (510 cuMm-
BOJIOB) JAPYroro CHMBOJBHOTO MacCHBa.

IMporpaMma posixkHa paGoTaThb B JHAJOrOBOM peXHMe.

8. HcxopHylo HEpOpManHIO 3aXaTh B BHAE OJHOMEDHOFO CHMBOJb-
Horo MaccuBa. OJIMH 3JeMEHT MacCHBa COACPXKHT HHpopMalHiO 06
ONHOM CTyJAeHTe (paMmiansA ¥ D 5K3aMeHalHOHHBIX OLEHOK, pasjieleH-
HuX #). [IpexycMoTpeTh BEHIUHC/IEHHE cpeAHero 6ajila KaXIOro CTyAEeHTa
(pa3MecTHTh IOC]e NOCHeAHeH OLEHKH uepe3 x). Hcmoar3oBaTe QyHK-
nui VAL u STR{J ang npeo6pa3oBakust OLeHOK H3 CHMBOJbHOI (opMbI
B YHCIOBYI0 H o6paTHo. B pesyabrate paGOTEl HPOrpaMMbl AOJKHH
6HTb CHOPMHPOBAHE H HaNeYaTaHH [iBa MAacCHBA — B OLHOM haMHIHH
CTYAEHTOB, Ha3HAaY€HHBIX Ha NOBHIUEHHYIO CTHIEHIHIO, B JPYroM —
Ha OOHYHYIO.

9. CMm. ykasaHMe K 3ajaue 8.
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10. 3agaua COCTOMT H3 JBYX STamoB:

— BLIIBJICHHe INlepeMemaHHOro andasHTa,

— pacwnppoBKa TEKCTa C HCNOJb30BaHHEM 3TOro andaBHTa.

Jlns BLINONHEHHS IIEPBOTO STala HYXKHO ONpeJeJHTb YacToTy
nosiBJeHHsT Pa3NHYHEIX OyKB B 3alIHPPOBaHHOM TeKCTe, a 3aTeM, HC-
nonb3yss TaGaHIYy H3BECTHHIX YacTOT NOABNEHHS GYyKB B TeKCTe, BH-
SIBHTb COOTBETCTBHE MeXJIy GyKsaMu OGHYHOTO ajdaBHTa H GYyKBaMH ITe-
peMelanHOro, HCMONb30BAHHOTO NpH INHPPOBAHHH.

Ta6auma wactor 6yKB pycckoro ajidabBHTa

o .0940 I .0421 b .0197 L .0087
A .0896 M .0417 3 10193 X 0064
E .0856 B 0400 Y .0179 10 0063
U 0739 J1 .0358 r 0153 i .0048
H .0662 K .0322 b .0125 P .0034
T 0611 J .0280 4 .0118 3 .0033
p 0561 | .0243 " +0094 m .0032
C .0554 bl .0225 X 0093 b .0002

Iocne nonyuennus mepeMellaHHOTO ajldaBHTA BHIIOJNHEHHE BTOPOTO
9Tana TPYAHOCTEH He MpeACTaBJseT.

11. Bo3MOXHOCTb pelieHHs 3afayd YHOPSAOYEHHEM YHCIOBHIX
3HaueHHH KOJOB CHMBOJIOB HCKJIOYaeTcs, TaK KakK s PYCCKHX GyKB
NOPAAOK BOSPACTaHHS KOJOB He COBMNajaeT ¢ a/ipaBHTHHIM IOPSIAKOM.

Jns pemeHHs 3aflay# MOXHO DPYCCKHM OyKBaM B asi(aBHTHOM
nopsiike MOCTAaBHTb B COOTBETCTBHE IOCJHENOBAaTENLHOCTb CJERYIOMHX
MOApsiA CHMBOJIOB B NOpsAJKe BO3pacTaHHs HX KOHOB. [Hasee 3akomu-
poBaTh PYCCKHH TeKCT C HCIOJNb30OBaHHEM BLIGPAHHHIX CJEAYIOUIHX
NOAPAL CHMBOJIOB, BbleJHTh (paMHIHH B ONHOMEPHHA MacCHB, ymopf-
HOYHTb STOT MaCCHB [0 BO3PACTaHHIO M NEPEKOAHPOBATb €r0 C MCHOJb-
30BaHHEM COCTaBJeHHON paHee TaGJHLB KOJAOB.

12. CM. ykasanue K sanaue 11,

13. BriienuTh mepBoe CJIOBO H3 TeKcTa. Brjenss moclienylomue
C/I0Ba M3 TEKCTa, CPaBHUBATh C MepBHIM, 3aMOMHHAf B YHCJIOBOM Mac-
cHBe M no3uuuM, B KOTOPHIX HaXONATCS COBNajaiomMe ciaosa. Ecau
nocjie OKOHYaHHS IIPOCMOTPA KOJNHYECTBO COBNAfileHHH, paBHOE TeKylle-
My 3HAYEHMIO HHIEeKca MaccHBa M, GoJabmne Tpex, TO 3aHECTH CJIOBO B
Ta6NHLY KOAOB M 3aMEHHTb CJIOBO KOJOM, HauHHas ¢ KoHua. [ToBToputh
npoueaypy, onucanuyio puime, CHMBOJIBI, KOTOPHE MOT'YT GHTh HCNOAb-
30BaHbl L1151 KORUPOBaHHs (He GYKBHI), IesecooOpa3HO NpeaBapHTENbHO
NOMECTHTb B MACCHB H HCIOJIb30BATb HX MO Mepe HeoG6xoxuMocTH. Ecau
CHMBOJI HCHOJb3yeTcs AJsi KOZUPOBaHHs, TO B COOTBETCTBYIOUIHH aJe-
MEHT BTOPOTO MaCCHBA HYXHO IIOMECTHTb CJI0BO, KOTOPOE OH 3aMEHseT,
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14, Tabauny KOIOB BBECTH KaK JABa MacCHBa (CJOB H HX KOJO0B).
Texkcr BBOAHTL OTAEIbHBIMH CJOBaMH, HCIOJb3Ys BCIOMOraTeJbHYIO
nepemennyio V{{§. Kaxjgoe Beepennoe croso (3umauenme V) cpaBHH-
BaTb CO CJIOBAMH, KOTOpPble NMOJNJIEXAT KOLHPOBAHHIO (3JEMEHTaMH Mac-
cusa caos). Eciu BBellenHOe c/I0BO HaiijieHO B TabJHIlE KOZOB, TO BMECTO
cnoBa B TeKcT BHecTH KoA. Ilpu QopmHpoBaHHH TeKcra HCIOJb30BaTh
orepanHH COYJEHEHHs.

15. CM. yKa3aHHe K 3ajaue 14.

Bonpochn aAnxs camMmonmpoBepKH.

1. Cnoco6bl 3agaHus TekcroB. HMcmoab3oBaHHe CHMBOJIBHHX
nepeMeHHBIX H CHMBOJbHBIX MaccHBOB. IIpH Kako#t AjiHHe TeKkcra ero
MOXHO 3ajaTh KaK CHMBOJBHYIO NepeMeHHYI0? B Kakom ciayuae mpH
BBofle TeKcra omepatopom INPUT Heo6X0ZMMO HCIO/NBL30BATh Ka-
BLIYKH (HJH anocTpods)?

2. B ueM cxoactBo cmocoGoB 0GPaGOTKH TEKCTOB H OGPAGOTKH
MaCCHBOB?

3. Kakue craHpapTHble GOYHKIHH ompeleteHH JJAfl CHMBOJbBHHX
BeqHuHH? Kak BHINOJHSAETCS Oonepaunus COYJeHEHHA?

4. Kak ompejesHTh NO3HIHIO 3aJaHHOTO CHMBOJA (LeMOYKH CHM-
BOJIOB) B TeKCTe, KaK BBIJEJHTb CHMBOJIH, PAacloOJIOXKeHHHe, HaYHHAA
C 3aJaHHOA NO3HIHH?

5. Kak ynanuTb M3 TeKCTa NOCJAELOBAaTEJbHOCTh CHMBOJIOB, BCTa-
BHTb B TeKCT IOCJel0BaTEJbHOCTb CHMBOJIOB?

6. Kak pa3fenHTb TeKCT Ha CTPOKH, KOrja a) KOHel CTPOKH OT-
MedeH orpaHHuyHTeseM, 6) 3ajaHa JJIHHA CTPOKH? .

7. Kaxk BbigequTh cjaoBa H3 Tekcra? I[louemy mociejnee cJIOBO
HeJIb3Sl BBIJEJNHTH N0 OOLIEMY HpPaBHJIY?

8. Kaxk BmigenuTb uucio u3 Tekcra? Kaxk BHNOMHHTH apudMerH-
9eCKyIl0 OllepalMI0 C YHCJIOM, IPeACTaBJEHHHM B CHMBOJIbHOM BHAe?

9. Kax omnpegenutb, sBJAseTcs GyKBa FJacHOR HJIM coryacHofi?

10. Kakne THIOBbie aJTrOPHTMH 06paGOTKH MacCCHBOB MOTYT OHTb
HCIOJIb30BAHH NPH O0GpPaGOTKe TEKCTOB?

11. Kak ompegzenuTb, KaKHe CHMBOJH H CKOJIbKO pa3 BCTpeda-
I0TCA B TeKcTe?

Pa6oma 10. MPOCTEAWIME MPHEMbBI PABOTbI
C BHEHIHUMH YCTPOMCTBAMH

TeopeTHuecKoe BBepgeHHe. I[lepex Bumonnennem
paloThl cllefyeT M3y4HTb cpeicTBa GeficHKa A PaGOTH C BHEMIHHMH
ycTpoiicTBaMH, H3JoXeHHHe B n. 13 raasum 3.

MoOXHO BHAEAHTb JBe OCHOBHHE (OPMH MCIONB30BAHHS BHEIIHHX
ycTpoiicTB npH paGoTe Ha MHHH- H MHKpO-DBM.

1. Hcnonb3oBanne BHEMHHX YCTpPofCTB mpH paGoTe Nojb30BaTeNs
€O cBOefl mporpaMMoii, a HMEHHO: 3allOMHHaHHe H COXPaHEHHE TeKCTa
nporpaMmsl Ha B3V c 1e/1blo ee MHOTOKPaTHOTO HCIIOJAb30BAHUS H COXpa-
HEHHSl JJIsl NOCJAEAYIOLIETO ceaHca, T. €. CO3JlaHHe TaK Ha3BBAEeMOro
nporpammuoro daftna, Henosnb3oBanue ITY Ans pacneuaTku nporpammel.
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Ilns 9Toro NpuUMeHAIOTCS cnelHaiabHele KoManas: OLD, RUN, SAVE,
REPLACE, UNSAVE (cm. n. 13.1, 13.2 raasum 3).

2. Hcnoab3oBaHHe BHEIIHHX YCTPOHCTB npH paGoTe (BLINOJHEHHH)
camoii mporpaMmel mosab3oBatenst *). Hanpumep, cunthiBanne ¢ B3Y
MCXOAHHIX JaHHHIX JJISi BHINOJHEHHS NPOrpaMMbl, 3aNiChb Pe3yJbTaTOB
paGotn mporpaMmel Ha B3V.

Ha B3V pansrbie xpansitca B Buie (aiinos.

B Geficuike MOXHO OpraHH30BHIBaTh (ailjlbl NOCKENOBATENBHOTO
Joctyna H daiinel npsimoro xocryna (cM. n. 13.2 rmasu 3). Kak npasuio,
¢haiiabl 1OCAEJOBATENbHOTO AOCTYIIA HCIIOAB3YIOT AJISi XpPaHEHUsS JaHHHIX,
KOTOpHE MNpeAnoJaraetcss o6paGaThiBaThb NMOOYEPENHO (BCETXa B OAHOM
¥ TOM e TNOpsiZKel) oXMHAKOBEIM 06pa3oM, a TaK¥e KOria 3apaHee
HeN3BeCTHO ofllee KOJHYECTBO JaHHEIX, KOTOpHIe NpeAnoJaraercs
paamecTHTh B (ailne (npu ¢dopmupoBaHHH (ailna) HIH KOTOpPHE CO-
nepxarcs B gafiie (NpH cCYHTHIBAHMH H3 Qaitna). Palian npsiMoro jo-
CTyna NpHMeHSIOTCA AJs XPaHEeHHs 3apaHee H3BECTHOrO KOJHYECTBa
JaHHBIX, TpHYeM B nporecce HX o6pabOTKH MOXXHO oOpaliaTbhCcs HemNo-
CPeACTBEHHO Cpa3y K HYXXHOMY NaHHOMY, 3Hasi €I0 MECTONOJOXEHHe B
¢aiine, 6e3 nMpexBapHTEJBHOTO NMPOCMOTPA NPEABIAYLUIHX AAHHBIX.

B pa6oTe paccMaTpHBaeTcsi opraHH3anus (aliJos Ha AHcKe (Ruc-
kere) (cM. m. 13.2 raaen 3). Ha ycrpoficTBax TaKoro THIa BO3MOXHa
opraHu3anHs ¢ailsoB KaK nocjeAoBaTeJbHOT0, TaK H NPSIMOTro LOCTyNa.

MMpumep 1. Chopmuposats Ha B3V daiin nocienopatenbHoro
aocryna ¢ uMeHeMm "STUDI1”, comepxamnit GpaMHAHH 4 TOfa pOXKAEHHUS
BCEX CTYJGHTOB OXHOro Kypca. Mcnosabsys chopMHpoBaHHHHN daiia,
BHIBECTH Ha dKpaH JHcIlesd GaMHIHH CTYJEHTOB, KOTOPHIM HCHOJHHTCS
21 rox B 1989 roay.

Pemenue.

l.IIepBH# 9Tamn cocToHT B popMHpoBaHHH Ha B3V odaitna
nocjefoBaTeNibHOro focryna ¢ umesnem "STUDI1”. @ajin nonxen HMeTb
caenylomyio ctpykrypy: FiGiF,Gy... K, rae F;, G; (i=1, 2,...) —
GaMHIHS H TOX POXIEHHS OYepefiHOro CcTyleHTa, K — npH3HaK KoHUa
daiina.

DaMHIHIO H TOX POMACHHS KaXKJOro cTyieHTa GyZeM BBOAHTH IO
ouepear B ONEpPaTHBHYIO MaMATh B CHMBOMBHYIO nepeMenryio F{ u unc-
aoylo G u nepecmiath ux B ¢aitn "STUDI1”, ucnoassys omnepaTtop
PRINT 4N, N — noMep KaHana (nmporpamma 4.78).

INNoscHenns Kk nporpamme. B crpoke 10 oTkpmBaeTcs
taitn ¢ umenem "STUDI” aas sanucH uudopManuu.

B nporpamme MoxHO GHJIO OB NMpeLyCMOTPETh BBOA MMeHH (aiina
B CHMBOJIbHYIO NEPEMEHHYI0O H HCIOJNb30BaTh jajee 3Ty NepeMeHHYI0 B
onepatope OPEN. Jlas 310oro HyXHo GbIO Obl HCNONB30BATh AONOJHHU-

*) Ilpumenenue I1Y ans BHBOAA pe3yabTaToB PaGOTH NPOrpaMMHbl
paccmoTpeno B pabore 7.
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TeJbHble CTPOKH, HalpHMep:
1 PRINT “BEEAWTE WNR ®AWMA-HE BOAEE & CHNBOAOR®
2 INFUT N=
3 IF LERN (N%))6 GO TO 1

H 3aMeHHTb cTpoky 10 Ha

10 OPEN Nx FOR OUTPUT AS FILE 31

[pu sunonnennu onepatopos INPUT (ctpoku 30 u 60) damuans
H Ioj POXKJEeHHS OYepelHOTO CTYAeHTa BBOAATCS B ONEPATHBHYIO NaMATDb
(8 nepemenusie F{} u G). Oneparopu B crtpokax 70, 80 saHocAT 9Ty
uHbopmanuio B ¢aftn ZSTUDI1Y,

IMpu okoHuUaHHH CHHCKa CTYAEHTOB (BBOA NHpoGesa B cTpoke 30)
BbinosiHsieTcss omeparop 100, u ¢afn “STUDI1? sakpusaercsa. Ilpu
3TOM aBTOMAaTHYeCKH (opMupyeTcs npH3HaK Kohna dafia.

Mporpamma 4.78

10 OPEN “STUD1" FOR OUTPUT AS FILE #%

20 PRINT “BBEZWTE 9AMMAME CTYAEHTA s AXA OKOHYAHWA BROAA - RNPOBEA”

30 INPUT Fx

40 IF Fx=" * 60 TO 100

50 PRINT “EBERWTE FOR POXREHWA - 4 UWOPH*

60 INPUT 6

70 PRINT $1,Fx

80 PRINT #1,G

20 GO TO 20

100 CLOSE 31

110 STOP

2. BTopo# 3Tamn— BHBOA Ha 9KpPaH JHCIUIES CIHCKa CTy-
AeHTOB, KOTOpBIM HcmoaHHTcd 21 rog B 1989 roay.

Pewnm 3Ty 3agauy, HCMOJNB3Y A JaHHBIE O CTYAeHTaxX (paMusns u rog
poxjenus), xpausmuecss Ha B3Y B dafine c umenem "STUDI”, Hdas
artoro otkpoem daita “STUD1” gis cuuTHiBaHHA ¥ GyAeM CYHTBIBATH 1O
ouepesiH CBeJeHHS O KaXJOM CTyJeHTe B ONePaTHBHYIO NaMsTh (B mepe-
menusle F{y — damuaua B G — rox poxpenus), cpasuusate G c
1968 u npu uX paBeHcTBe BHIBOAHTH Ha 3KpaH haMHJIHIO, COfepKamyOCcs
B nepemennoii F{Y (mporpamma 4.79).

Mporpamma 4.79

10 PRINT "COMCOK CTYAEHTOE~ \ FRINT

20 OFEN “STUB1” FOR INFUT AS FILE #5

30 IF END' 5 GO TG 70

40 INFUT 2#59F¥s6

50 IF G()>1948 GO TO 30

60 PRINT F= \ GO TO 30

70 PRINT "KOHEK RAHHMX™

80 CLOSE =5

20 STOF

[ToscHernna K nporpamMme. B crpoke 20 daitn ¢ ume-
wem “STUDI1” orkpoiBaeTcsi AAA CYHTHIBAHUA.
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Onepatop B cTpoke 40 cuMThBaeT H3 ¢aiina B OnepaTHsHYiO na-
MATb (aMHJIHIO CTyAeHTa (nepemennast F{Tf) u rox ero poxaenns (nepe-
mennas G). [Ipu nossjennn npH3Haka Konua daitaa (crpoka 30) ynpas-
AeHHe GYJeT NepejaHo Ha KOHeIl MporpaMmel (K CTpOKe 70). B ctpoke
80 dailn nKaHHBIX 3aKpbiBaeTcH.

IMMpumep 2. CopeBHOBaHHS MO TAXKEJNOH aTJIETHKE NPOBOAATCH
10 IBYM yTpaXXHEHHAM (PHBOK H TOMYOK). B copeBHOBaHHAX NPHHHMAIOT
yuactne 20 cnopTcmeHos. ITpoTokon copepHoBaHHH B BHIE baMuaui
YYaCTHHKOB M WX Pe3y/bTaTOB B ABYX YNPaxHEHHAX B MOpsLKe CTap-
TOBHIX HOMepOB HeO6XoAUMO COXpaHHTb Ha B3V aas nocaepyomef
06paGoTKH.

Ilanee o6paGoTaTh pe3yJabTaTH COPeBHOBAaHHH, XpaHsiMecs Ha
B3V, aaa onpefeleHHss NMOGeAMTeNs MO CyMMe pe3yJbTaTOB B LBYX
ynpaxkHeHHAX.

Pemenmne.

1. Tlpn nposenenun copesHopanult Ha B3Y cpopmupyeM asa
dafina npsmMoro foctyna: ¢ umeneM "FAM” s XpaHeHHs CHMBOJbHOM
nupopmanun (damunui) 1 "RES” 1na xpaneHHs: YHCI0BOH HHbOpMaLHH
(pesynbTaToB copeBHOBaHHH). PesynbTaTel copmHpYeM B 4HCJIOBO
MaTpHue pasmepoM 20X 2 (mepsuiii cronbern — pe3ay/abTaThl B ynpaxHe-
HHH (PLIBOK», BTOpO#l cTosn6en — B yNpaxKHeHHH «TOJUOK») (nporpam-
Ma 4.80).

TNporpamma 4.80

10 DIM 21,Fr{20)=23

20 OPEN “FAM” AS FILE #1

30 DIM *2sR(2052)

40 OPEN “RES” AS FILE %2

50 FOR I=1 1O 20

60 PRINT *BBERWTE GAMYAMD“;I3*-I'D YYACTHUKA (HE EOAEE 25 CHMBOAOR)®
70 INPUT Ax

80 Fx(I)=Ax% .

90 PRINT “BBEAWTE PE3YALTAT B PMBKE M TOAYKE®
100 INPUT B,C

110 R(I+1)=B \ R(I»2)=Q

120 NEXT T

130 CLOSE 31,32

140 STOP

MoscHeHHa K nporpamme. B ctpokax 10—40 onuch-
BaloTc H OTKpHBaloTcsl (ailin npsamoro goctyna "FAM” u "RES”.
(aMHIHH YYaCTHHKOB, KOTOpHE GYAYT 3aHOCHTbCA B (aiin "FAM" B
COOTBETCTBHH ¢ onucanHeM (cTpoka 10), He JOMKHH cOAepiKaTb GoJblue
25 CHMBOJIOB.

B uukiae no 1 (crapToBplii HOMepP yYaCTHHKA) BBOAMTCH amuans
OYepejHOTrO CNOPTCMEHa B NEPeMeHHYI0 A} (cTtpoka 70) u ero peayJb-
TaTH B JABYX YNpaXHEHHsAX — B TNepemeHHbe B n C (crpoka 100).
damunua 3aHocHTcss B 1-ii snement daitma "FAM” (ctpoka 80), pe-
syabTathi — B I-10 cTpoky daitna "RES” (crpoxa 110). ITocare BEIXOAa 13
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nukiaa (oxkoHuaHusi ¢QopmuposaHus (Qaisos) obafinel 3akpuBaloTCH
(ctpoka 130).

2. Bropoft sTanm cocTOHT B ONpefeseHHH NOGEXHTENS COPEBHOBaHHM
IO CyMMe ABYX YNpaXXHeHui, pe3yJbTaThl KOTOPHX XpaHstcs Ha B3Y
B ¢afime npsmoro goctynma ”“RES”.

IMocte omucanusa M OTKPbITHA (aiiyIoB HYXKHO OPTaHH30BaTh LHKJ
IO HOMEpY YYaCTHHKa H, CUHTBIBAs 1O OYepenH pe3yabTaTh H3 (aiiia
"RES” B onepaTHBHYIO naMsaTh B nepeMeHHuie B u C, sanoMuHaTh HOMeEp
K yuacrHuka c¢ ayuweii cymmoit (B4C). ITocae npocmorpa pesyasTatos
BCEX YyYacTHHKOB B mepemenHoi K 6Gyjer Homep (HHIEKC) ydYacTHHKa,
HMeIOILer0 HaHJAYUYIMIHH pesynabTaT.

M3 daitna "FAM” panee cuuteiBaercs B onepaTHBHYIO namate K-it
anemenT (pamuaus nobenurens), u3 daiina "RES” — ero pesynbtath #
BbIBOAAITCA Ha Inevarth (mporpamma 4.81).

Mporpamma 4.81

10 LIM #1.F5(20)=25

20 UPEN "FAM" AS FILE %1

30 DIM #2,R(20,2)

40 OPEN “RFS” AS FILE %2

50 L=-1

60 FOR I=1 10 20

70 B=R{I»1) \ C=R{I,2)

8¢ L1=B+C

70 IF L1)L THEN L=L1 \ K=I

100 NEXT 1

116 A==F&(K)

120 PRINT “NOBEXUTERL COPESHOBAHWA-~"FA%

130 PRINT “EI'0 PE3YAhTAT B ABOEROPBE-“{L3"KC”

140 L1=R(Ky1} \ L2=R(Ks2)

150 PRINT “B PHBRE-"3L.13"KI* vB TONKE-*$L23"Kr"

160 CLOSE #1:32

170 5TOP

MosscHenus kK nporpamme. B crpokax 10—40 onu-
ChIBAIOTCA M OTKpbiBaloTcss Ha B3Y ¢aitan "FAM” u "RES”.

B ctpokax 60—100 opraHd30BaH HMHKJI AAS OHpefeNeHHS yYacTHH-
Ka, HMEIOUIEro Jy4WHH pe3yJabTaT B CyMMe JABYX YNpaKHEeHHH.

Jlsis onmpejeseHHs Jyullero pesyJbTaTa HCIOJb3yeTcs aJrOPHTM,
NpHUBEJEHHbII B TeOpeTHYeCKOM BBefleHHH K paGote 8 (puc. 4.13 u
nporpamma 4.64), ¢ HekoTopoii MoauduKanues.

Jast KaXAOro yyacTHHKa ¢ HOMepoM I pesyabTaTel mepechljiaioTcs
u3 ¢aitna "RES” B onepaTuBHYyI0 namsith B nepemeHHsie B u C (cTpoka
70). CymMma nmo [ByM YynpaXXHeHHSIM BbIYHCJsieTCss B nepemenHofi L1
(ctpoka 80). Jlyumast u3 BLIYHCJACHHBIX CYMM NepechaeTcsl B NepeMeH-
nyio L. B aTOM cayyae u3MeHsieTcss B HOMep Jyuwero crnopreMeHa K
(ctpoka 90). Ecam ycaosue B ctpoke 90 He Bninmoausercs (L1<L),
TO cpa3y OCYLIeCTBJSETCS Nepexoi K caejylomiell cTpoke (K omepaTopy
NEXT I).
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Jo Bxofa B UHKJ L nogaraercs paBHMM OTpHLATeNbHOMY YHCHY,
TaK uTO MepBHMN QNOPTCMEH 8aBEJOMO NPEB3OHAET STOT pesyabTaT H
nocje NepBOro NpoxoxjeRHs uukaa 6yxer L=B--C (aas nepsoro
yuactHuka) U K=1.

B ctpokax 110—150 oprannsoBaH BLIBOJX Ha 3KpaH AHCIJes GaMu-
aun nobeautens (B crpoke 110 oHa cUMTHBaeTCs B ONEpaTHBHYIO IHa-
MgTh B nepeMennyio A{T] us K-ro snemenra daiina “FAM”) u ero pesyib-
TATOB.

B ctpoke 160 sakpupaiorea daftnn "FAM” u ?RES?, o6Men ¢ KoTo-
PHIMH OcymiecTBlfJcH No KaHajdaMm 1 n 2.

Bananue I yposH4, [lpeguasHaueso 1aa BLpaGOTKH Ha-
BHKOB CO3JlaHHs, KOpPEeKTHPOBKH, coxpaHeHHsa Ha B3V nporpammunx
daftios.

B sazannu I ypoBHsA clefyeT BRNOMHHTbL CJAEAYIOUYIO NOCAeLOBa-
TeJbHOCTh AeHCTBHI:

1) xomangolt NEW (NEW uma) sapaTe uMsi nporpammu;

2) nalpaTh Ha SKpaHe JQHCIVIes NpejiaraeMbil TEKCT NPOrpaMMbl;

3) sanucats nporpaMmy Ha B3V noa BHOpaHHEIM HMeHeM KOMaHAO
SAVE (SAVE uus);

4) OYHCTHTH ONEPATHBHYIO naMaTh KoMaHzo#t SCR;

5) BHI3BaTh B ONMepaTHBHYI0 NaMATh nporpammy ¢ B3V xomanzmoit
OLD (OLD usus);

6) 3anycTHTh mporpaMMy Ha cuer Komauzoii RUNj

7) cpaBHHTb NMOJYYeHHHI OTBET C NMpHBeJAEHHHM B 3ajaHuH. Ecau
OTBeT HeBepeH, nepefATH K n. 8, HHave K n. 12;

8) BEHICBETHTb TEKCT NpOrpaMMBl Ha SKpaHe JHCIJEsAs KOMaHAOM
LIST;

9) HaflTH B HCIPaBHTL OMHGKH B NpPOrpaMme;

10) 3anucaTs HOBYI0 BepcHIO nporpaMMm Ha B3Y komaHpmoi
REPLACE (REPLACE uxs);

11) nepefith K nm. 4;

12) pacneuatats Ha IIY Tekcr mnporpaMmm KoManjoih SAVE
LP;

13) MopudunupoBaTh NPOrpaMMy C LieJbl0 BHBOAA Pe3yJbTaTOB pa-
Gotmt mporpamMel Ha IIV;

14) aanyctuTs nporpammy Ha cueT koManzoii RUNNH (ormeruts
pasnuuns B BunoaHenHn Komang RUN u RUNNH);

15) ynnuroxute Ha B3V cBolo nporpamMmy xomaszoii UNSAVE
(UNSAVE uns);

16) ouncTHTL onepaTHBHYIO NaMaTb KomanXo#t SCR. Bapuantm
83Jlau TNpHBEJIEHH HHXe.

3ameuasnHs 1. BoBcex nyHKTax 3ajaHus HMs IPOTPAMMH He
HOJXKHO M3MEHSATBCH.

2. B sajaHHH NpHBeJeHbl KOMaHIK NPHMEHHTEAbHO K IBM «diek-
TpoHHKa-60» (oTanuns aasa CM-4 1 JIBK-2 npusesieHE B NpHI0XKEHNH).
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Bapuarmet 3aday I yposusa,

2. 10 F=9
1. 10 T=1 .
20 PRINT T:T#E 20 PRINT 2#F,F#*F
30 T=T+2 30 F=F+3'
40 IF T{=10 60 TO 20 46 IF F(=15 GO T0 20
50 STOP 50 STOP

TPABHALHHE OTBETH NPARUALHNE DTBETH

¢ o
H ; 8 ’
5 25 12 34
7 49 18 8t
9 81 24 144
30 225
= 4. 10 J=4
B 20 PRINT HeWe1 20 PRINT Jy47
30 H=H+1 30 J=J42
40 IF H{=7 GOTO 20 40 IF J{=20 GOTO 30
50 STOP i 50 STOP
NPABUALHME OTRETM NPABYARHNE OTRETMH
4 28
2 2 : a2
3 4 8 L1
4 5 10 70
5 & 12 84
6 7 14 98
7 8 16 112
ig 126
20 140
5. 10 A={ 1 10 =1
*20 PRINT AsA+10 §g i;:gm
30 A=A+2 '
40 IF A{=6 BOTO 20 40 PF_JNT HrP
50 &T0P 50 H=M+1
&0 IF H(=4 GOTO 30
TPABKALHME OTBETH 7¢ 8TOP
1 11 TFABUALHME QTBETM
2 12
3 13 g 4
4 14 &
5 15 4 24
& 14 5 120
6 720
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7.

10 §=0

20 I=1

30 §=6+1Ix1

40 PRINT Ih§

50 I=I+f{

60 IF I¢=7 GOTQ 30
70 STOP

NPABMALHLUE OTBETH

2.

1 1
2 3
3 ]
4 10
5 135
& 21
7 28
10 X=2

20 Y=X¥X#X
30 PRINT XsY
40 X=X+2

50 IF X{=12 GOTO 20
60 STOP

NPARYALHME OTBETM

60 PRINT 1:A:8

70 I=1+2

80 IF I{=5 GOTO 40
20 sTOP

NPARKABHME QTBETH

B Gl e

2 2
4 &
8 14
16 30
32 42

10 P=0

20 K=1

30 P=FxK

40 FRINT KiP

50 K=K+1

60 IF K¢=5 GOTO 30
70 sTOP

NFABYARHME OTEETM

10,

12,

i
5
14
30
83

U e Ol N e

10 €=0.27

20 H=50

30 FRINT HeHaC

40 H=00+50

50 IF H(250 GOTOQ 30
60 STOP

NPABUALHUE OTBETM
50

13.3

100 27

150 40.5
200 54
250 67.3

10 H=1

20 FRINT HrQu4%H
30 H=H+l

40 IF H)=6 60TO 20
50 STOP

TPABHARHWE OTBETH

0.4
0.8
1.2
1.6

U Ol N

2
2.4



13, 16 1=t 14, 10 F=1

20 ¢=0 20 FRINT F7 #12="jF#12
30 A=-1 30 F=p+i
40 S=GtARIRL 40 IF F(=6 GO TO 30
41 PRINT IsA»S 50 STOP
30 A=-A-A
40 I=I+1 ’
70 IF I{=6 GRTO 4
80 STOP

TPABMALHHE OTRETH NFABYARHME QTBETH

1 -1 -1 1#12=12

2 i 3 2#12=24

3 -1 -& 3%12=36

4 i 10 4%12=48

3 -1 13 5#12=4Q

é 1 21 6#12=72

15, 10 X=7

20 F=1
30 F=F*X
40 FRINT X
50 A=X+1
60 IF X{=10 GOTO 3¢
70 STOF

BPABUALHME OTBETH

7 7
8 Sé -
? 504
10 5040

Bapanue II ypopua Ilpegnassaucso Ana npuoGpere-
BHSI HaBHKOB paboThl ¢ dafiiaMH mocjaefOBaTeIbHOrO JOCTYyNa.

Jina BHNOJIHEHHA 3ajaHHA CJaellyeT COCTaBHTb JBe NpPOIPaMMbl
neppas nporpamma — I CO3faHHA ¢alina mocaeosaTeNbHOrO A0-
cTyna, sTopas — Al 06paGoTKH JaHHBIX, 3alHCaHHLIX B (aiine nocie-
JoBaTeabHOro Aoctyna. Eciu He yka3zano B 3ajaHHH, uMa daiiua 3afaTh
caMocTonTeabHo. IToaroroeuth Tectel. IIpoBepuTh pabory mporpaMm Ha
3BM.

[pu BuimoJHeHHH 3aJlaHHN HCNOJAbL30BaTh, €CAH HeOGXOAMMO, TH-
NoBHle aJATrOpHUTME PaGoTel ¢ MaccHBaMH (CM. BBeieHHe K paboTam 4, 8).

Bapuanmet 3a0as 11 yposua.

1. IIpoTtokoa JbKMHEX TOHOK 3anucaTe Ha B3V B dain “SKI”,
Jaia KaXporo yyacTHWKa BBOAMTCA (aMHJHA, BpeMs cTapTa (4achl, MH-
HyTHl, CeXyHAbl), BpeMsa ¢unuma. Mcnoabsys chopmuposanHuii daiia,
BHIBECTH Ha KpaH AHcnJes faMHiHH YYaCTHHKOB, BHIOAHHBIIHX HOPMY
I'To,
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2. Cpopmuposats daitn "BOOK” u3 damuinii mo6uMux nucartesefi
YYEHHKOB KJacca (YUeHHKH MO OuepeliH BBOAAT IO TPH paMHJIHHM MHCa-
tenelt). Mcnoab3dys chopmupoBarubiil paits, Haneyarath GaMHJIHH NATH
HauboJiee NONYJAPHHIX MHcaTesefl.

3. Chpopmupoate ¢aiin «tEXAM» no pesysbraTaM cARadH CeCcCHH
(Tpu sK3ameHa)(rpynnoi cryfenroB. HHpopManus o6 ofHOM cTyjeHTe
BBOJHTCA B CHMBOJIbHOM BHJE B CJeAyiomeM mnopsifke: ¢amuruasNy+
#N,xNg, rae N;(i=1, 2, 3) — ounenkwu.

Hcnonbsys cpopmupoBaHHbfi (daitsi, pesy/ibTaTH CECCHH BLIBECTH
Ha 3KpaH B BHJe Tabuuubl. B manke taGJHub BbIBECTH Ha3BaHHA Mpel-
METOB.

4. 3anaHa pa3pexkeHHass MaTpuua (pa3MepoM He Gojee ueM 10X
X 10), cocrosumas u3 uymae#t u exunuu. Coopmuposats ¢aita "MLIST”,
B KOTODOM 3aMIOMHHTb MAaTPHIY B CJeAYIOLleM BHJe: KOJHYECTBO CTPOK,
KOJIHUEeCTBO CTOJGIIOB MaTPHIBI, fajee HOMepa CTPoK H croabuos (I, J),
Ha MepeceYeHHH KOTOPHIX HaXOAATCHA HeHyJieBbie 3jeMeHTh. Kcnoss-
3ys chopmupoBaHHK (aill, BHBECTH MATPHIY Ha 9KPaH B NPHBLIYHOM
BHIe.

5. B sapgaue 4 HeHyJeBHle 3JIEMEHTH MAaTPHILI MOTYT HUMEThb JIO-
6ne 3naueHus. Ilpu dopmupoBanuu odailsa Ha B3Y sanomuHats Ais
KaXJOro HeHYJIeBOTO 3JIeMeHTa TaKKe ero 3HaueHue.

6. Cpopmupopats dafin "FREND” us ¢pamuauit u xar (geHs, Me-
cAll M rox) poxpaeHust Bammux apyseit. Mcnonbsys cdopmupoBaHHH I
taiin, BhiBecTH daMHIHH TeX, KTO POJAHJCS JIeTOM (HIOHb, HIQJIb, aB-
rycr).

7. CoopmupoBats ¢aitn "NAME”, B KoTOpOM XpaHHMTCA CHHCOK
umeH. Hcnoab3ys chopMmupoBaHHHR (aityl, BHIBeCTH Ha 3KpaH AHCHJIeS
HMeHa, HauHHawomHecs ¢ GykBu A.

8. ChopmupoBats ¢aitn *STUD”, umerowuii cAeAyOmMY0 CTPYK-
Typy: aMHIus cTyfAeHTa, noa (onHa 6yksa M uau X), roj poxneHus.
HaneuataTb CIHCOK CTYACHTOB MYXKCKOTO NOJA C yKa3aHHeM HX BO3pa-
cra. B KoHme cnHcka HanedaTaTh cpeXHHH BO3pacT.

9. CoopmupoBate daftn “CAR”, comepxamuii unpopmanuio 06
aBTOJIOGHTENsAX: aMHJIHS, MapKa aBTOMOGHJ, nseT. Hcmoansys chop-
MHMPOBaHHHI (aily, BHBECTH Ha 9KPaH JAHCIVIES CBefeHHsS 00 aBTOJMIOGH-
TeJfAX, HMEIOUHX aBTOMOGHABL ¢KHIy/IH» 3eJIeHOro LBeTa.

10. Coopmuposath ¢aitar o cTyAeHTaX OFHOIO Kypca (bamunaus, mod,
FOA pOXJAeHHs, MecAl poxaeHus). Hcenonbsys chopmHpoBaHHHI
(afiy1, BriBECTH Ha 3KpaH JHCIVIes (HaMHJIHH CTYJeHTOB MYIKCKOIO moJia,
PORMBLIUXCS JIETOM (HIOHBb, HIOJNb, aBrycCT).

11. ChopmupoBats daits, cogepxamuit uupopmauuio o noesxax,
oTHpaBiasiomEXcs ¢ JIeHHHrpajcKoro BOK3ajJa I, Mocksu (Homep
noesjia, CTaHUXfA Ha3HaUeHHS, BpeMs OTNPaBJIEHHs, BPeMs B NYTH).
Hcnone3ys chopmuposansbtli dadis, BhiBecTH Ha 3KpaH JHCIUIeS HH-
¢dopmanuo o noesfax, ornpasasomuxcs B Jlenunrpag or 21 go 24 uacos.
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12. B 3anave 11 BuiBecTH HHMOpPMamHio O MOe3jaX, CJAeLYIOMNHX
B I'. JIeHHHrpaX H HaXOASIIHXCS B NYTH MeHee 8 4acos.

13. ChopMupoBaTh ¢aits, cofepxamuii HHPOpMamHIO O GHITOBHIX
MarauTodoHax: mMapka Mariutodona, ero croumocts. Hcmoansysa coop~
MHpOBaHHHA Galiy, BbIBECTH HHAOpPMALHIO O MarHUTOQOHaX CTOHMO-
cTbio Menee 200 py6.

14. Chopmuposath daiis, coaepkKauuil faHHble 0 KHHTax [0 Npo-
rpaMmipoBandio Baiueil nuuHofi Gu6aHOTeKH (PaMHaua aBTOpa H ero
HHMIHaJbl, Ha3BaHHe KHHIH, Ha3BaHHe H3JaTeJbCTBAa, FOJ H3JaHHs).
Hcnoavsys chopMuposahnbil dail, BHIBECTH Ha 3KpaH AucIes daMu-
JIHH aBTOPOB H Ha3BaHHS KHHT, BHINYINEHHBIX H34aTeabCTBOM «Mup».

15. Cpopmuposats ¢aita, cofepxaiyuii cBejeHHss O MarasHHax
Bamero ropoaa (paiioHa): Ha3paHMe Mara3uHa (yHHBepMar, IPOAYKTH,
TKaHH H T. I.), ero HoMep, aapec. HMcnoawsys chopMuposannbii dait,
BHIBECTH Ha 3KpaH JHcmJaess HHpopManuio 060 Bcex MarasnHax «KHuru.

3ananune Il yposrs [Ipegnasnaueno pns npHoGpeTeHHs
HaBHIKOB paboTel ¢ (alilaMH NpPAMOro JAOCTyma.

Jis BHINOJNHEHHS SallaHHH CJeAyeT COCTaBHTb JBE€ MPOrpaMMhi:
nepsas — aas QopmupoBanus ¢aftna (dafinos), Bropas — aaa obpa-
6OTKH JaHHBIX, XxpaHsamuxcs B aitae (pafinax). Mmena daitios 3anath
caMocToATeJbHO. [IpH BRIMONHEHHH SafaHHl HCIOJB30BATh THIIOBHIE
aJropuTMbl, npHBefeHHbe B pabotax 4,8. Ilogrorosute Tecthl. Ilpo-
BepHTb paboTy mnporpamm Ha DBM.

Bapuanmost 3adaw 111 yposua.

1. B maxmaTHOM TypHHpe NpHHHMaeT ydacTue 10 mIaxMaTHCTOB.

Chopmuposats ¢aila damuaufi ysacTHHkoB H (aila pesysabraTos
(8 Buae MaTpHubl): moGega — 1, HHubs — 0,5, npourpeim — O OYKOB.
Hcnoabays chopmupoBanHbie (pafiabl, BHBECTH Ha 3KpaH QaMHJHH yUa-
CTHHKOB TYPHHpP2 H KOJHYEeCTBO HaOpaHHEIX HMH OYKOB B NOpfJKe
3aHATHIX MeCT.

2. B uemnuonare no ¢yTGony npHHHMaeT yuacrue 16 komann. Cdop-
mupoBaTth (afiyl HaspaHMH KoMaHJ H ¢afii pe3yabTaToB Hrp (B BHIE
MaTpHUbl): BBHIHFPHII — 2, HHYbsA — 1, “npourpeim — 0 oukoe. He-
noab3ys chopMHpoBaHHHHA daita, o6pabGoTaTh pe3yJbTaTH YeMIIHOHATa
H BHIBECTH Ha 3KpaH JHCIJes Ha3BaHHMA TPeX JYUIIHX KOMaHJ (MO YHCay
OYKOB) H KOJHYECTBO NOGeA KaXJOH KOMaHJB.

3. B knaccHom XKypHase (B Kaacce He Gosee 20 yYeHHKOB) Kax-
AW JeHb MO KaXJOMy MpeAMeTy OTMedYaeTcsi NPONYCK 3aHATHS HJIH
BHICTaBJIsSIeTCA OLleHKa 3a orBeT. ChopmMupoBaTh Ha B3Y KomHIo KiaccHo-
ro XypHaJja IO OJHOMY INpeJMeTy 3a OfHY yuYeOHYIO UeTBepThb (IBa Me-
cana) B BHAe ABYX aiino: daMuaufi W oueHok (npomyckos). Paiin
oleHOK ¢opMHpoBaTh B BHJAe MaTpHus. Hannune mpomycka MOXHO
ronuposath nudpoi 6. Hcnoabsys chopmuposanusie daitiibl, BHBECTH
Ha SKpaH JAucnjes (aMHJIHH YYeHHKOB, He HMEIOLIHX 32 YeTBepTb HH
ONHOH OLEHKH 2,
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4. B 3ajgaue 3, ucrnoanays chopMmupoBaHHbIe (aiisibl, BEHCTaBHTb
OLEHKH 3a UeTBEPThb, YCPEAHSAs OUEHKH, ITOJNYUeHHBIE KaXKAbIM YUEHHKOM,
M OKpYIJifs HX 10 Oamxalimero menoro. Eciu oueHok Her, BLICTaBHTB
6 — He aTTecTOBaH.

5. B sanaue 3, ucrnons3ys chopMHpoBaHHbIe (Qaiisibl, BHIBECTH Ha 9K-
paH aucnies (GaMHIHMHM YYEHHKOB, HMEIOUIHX MPONYCKH 3aHATHA B MO-
psake yObIBaHMA KOJHYECTBAa INpPONYCKOB.

6. K 20 cnopTHBHEIM XypHanucTaM OGpaTHIHCh € MpOCcbOOA Ha-
3BaTh TPeX JYUYIUHX XOKKEHCTOB ce3oHa. MHQopManus OT Kaxaoro Xyp-
[aJHCTa TOCTYNaeT He3aBHCHMO OT APYTHX, BBOAMTCH B (aiJ MpsMOro
nocryna. Hemonb3ys chopMHpoBaHHBIM (aild, ONpeNeNHTb Jydiiero
XOKKEeHCTa ce30Ha 0 CyMMe OuKoB (3a nepBoe MecTo — 3, 3a BTOpoOe
MecTO — 2, 3a TpeTbe MecTo — | OuKo).

7. CpopmupoBaTh fABa (aiima nmpsAMOro AOCTyna MO pe3ysbTaTaM
MOMKMCKH Ha raseTsl M XypHaJul (Bcero 10 HauMeHOBaHHi): daits1 HanMe-
HOBaHMH H3JaHHH M uuca0BON (aia B BHAe MatpHub 2X 10 (nepsas
CTPOKa — CTOHMOCTb NMONMHCKH Ha TOJ, BTOpas — KOJNUYECTBO MOAMHC-
wuxos). HMcnone3ys copmuposanHsie Gaiisibl, BeJAaTh crnpaBky o6 o6-
meM KoJHYecTBe MOAMHCYHKOB M oOLei cyMMe MOJNyYeHHHIX JeHer.

8. Hns safauu 7 HameyaTaTb, KaKoe H3JaHHe TNOJb3yercs HaH-
6onbllell MOMYJSAPHOCTbIO Y MOAMHCYHKOB.

9. 3anaHHas pa3pexeHHas MaTpHua pa3mepoM 20X 20 cocTouT H3
HyJleit H HaTypaAbHBLIX YHceJ. 3alMOMHHTH 3Ty MaTpHiy Ha B3Y B suge
¢atina npaMoro poctyna (matpuna 20X 20). Hcnoabsys cdopmuposan-
Heifi (aifis, BEIBECTH MAaTPULY Ha 9KPaH JHCNJes B BHAe TaGlHUB: Nep-
Basi rpada — 3HaueHHe HEHYJeBOIO 9IEMEHTa, BTOPast — HOMEp CTPOKH,
TpeTbsi — HOMep CTO0.I6Ia, Ha NepeceYeHHH KOTOPHIX HAXOAMTCA HEHY-
neBofi 3JIeMeHT.

10. Bo Bpems GackerGonbHolt urpel dopmupyerca aftn npsmoro
JOCTyNa — ONHOMEDHHIH MaccHB (HOMep 3JIeMeHTa — HOMep HTpoKa).
B MaccHB 3aHOCHTCS KOJHYECTBO OYKOB, HaGpPaHHBIX KaXXIHM HIPOKOM
onHo#t Komauan. B xomange Bcero 12 urpokos. Mx damMunuu xpansatcs
B IpyroM daiine npsmoro aoctyna, GopmMupyemMoM nepej HayaJoM MIPH.
[Mocsie OKOHYAHHUA MIPHl, HCIOAB3YS chopMHPOBaHHBIe dafsbl, BHBECTH
Ha 9KpaH (PaMHJIHIO JIyYIIEro HrPOKa M KOJNHYECTBO HAaGpaHHBIX HM
OYKOB.

11. B 3apnaue 10, ucnoab3yss chopMupoBaHHble (paiiiibl, BHIBECTH
Ha 9KpaH (aMHJHH HIDOKOB B TOPSiiKe yObIBAHHA HaGpaHHBIX HMH OYKOB.

12. Ha B3V ¢opmupyercsa daiin npsamoro joctyna (Matpuma 5X
X 100) ¢ pesyabraTamu npoBefeHHHX THpaxeft «Cnoptiorto: 5 H3 36»
(cM. Teopernueckoe BBeieHHe K paGore 12, mporpamma 5.11). ITocse
NpOBeiCHUs OYepeJHOr0 THpaxa pPe3yJabTaThH BBOJATCS B OYepeRHOR
cron6en, dafina. Mcnonpays chopMmupoBanHbfl daiiy, BEIBECTH HA SKPaH
AMCIiess YacTOTYy MOSIBJAEHHS Kaxjporo H3 36 HoMepOB BO Bcex mpose-
JAEHHBIX THpaXax.
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13. ChopmupoBaTh daiia, copepXKalHil pe3yJabTaTHl CECCHH CTy-
JICHTOB OJAHOM TPyNnNbl B BHAE MATPHUBL, B KaXJOH CTPOKE KOTOPO#
XPaHATCA Pe3yJbTaThl CECCHH (MATh 3K3aMEHOB) A/ OLHOTO CTYAEHTa.
B rpynne 25 cryxentoB, HX $aMHIHM XpaHATCA B OTAeabHOM (ailne.
Hcnonesys coopmupopanHuil paiis, BuBecTH Ha 9KpaH GaMHIHH OTIHY-
HHKOB.

14, IIna 3agaun 13 chopmupoBaTh AOMONHHTeNbHHA dailnm Ha3pa-
Huit AucuunauH. Mcenoapsys cdopMupoBaHHble Gailiibl, BHIBECTH Ha 5K-
paH QaMHJIHH CTYJAEHTOB, HMEIOUWHX ABOMKH (YKa3aTb, 0 KaKHM mpel-
MeTaM).

15. B sanaue 14, ucnoaes3ys chopmupopanHule (aitsiel, BHBECTH Ha
9KpaH Ha3BaHHe JHCUHIJIHHBEI, N0 KOTOPOH GoO/blle BCErO CTYAEHTOB
NOJNYYHJH JBOHKH,

BonpocH And9 camMOoOnpoBepKH.

1. Kak sajate HMS mporpammsl, KOTOpPYIO MpejmoJaraercss BBO-
JAHTb B ollepaTHBHYyI0 naMaTb? Kakoe HMsS MMeeT nporpamma, ecau ce
HMS He 3ajgaHo? Kak H3MeHHTb HMS NpOrpamMe, Haxojduelics B
onepaTHBHOH HaMsTH?

2. Kak coxpaHuTh mporpammy Ha aucke? [Tof KakHM HMeHewm
OporpaMMa XpaHHTCS Ha JHCKe?

3. Kak H3MeHHTb TeKCT nmporpaMmsel, xpaHsuleiica Ha Aucke? Kax
CTepeThb NporpamMmy ¢ AHcKa?

4. Kak pacneuaraTe TeKcT mporpaMmel Ha ITY?

5. B uem pasnnune B BumosHeHnn KomaHg RUN u RUNNII?

6. Uto Takoe ¢aiia AaHHHX mocJaefoBaTesJbHOro goctyma? Kak
ero OprannsoBaTb? UTO 3HAYHT OTKPHTH daia?

7. Kak ocyuecrBasiercs ¢opMHpoBaHHe ¢ailia mocjaeloBaTesb-
Horo jocryna? Uto Takoe 3anmuch? UTO o03HayaeT 3aKpHTb (aiis?
Korza dopmupyercs NpH3HaK KoHHA ¢ailaa?

8. Kak ocymecTBisieTcsi CUHTHIBaHH@ AaHHBIX M3 daflma mocaeno-
BaTeJIbHOrO joctyna? Uro Takoe mepexoA no KoHny daiaa M Koraa
OH NMpHMeHsETCAP

9. Uro Takoe daitn gaHHEX npamoro gocryna? Kak opranusosatb
¢aita xanubix npsMoro gocryna? Kak ocyuiecTiasercs ¢popMHPOBaHie
tdafima, Kak oCcyuleCcTBAsieTCS CUHTHIBAHHe RAHHHX H3 ¢aitaa mpsaMoro
joctyna?

10. B yem cXOACTBO M OTAMYHe B BHIOJHeHHH oneparopos CLOSE
$#N, CLOSE u END? KakoBu ¢yHKIMH 3THX omepaTopos? Korzaa
H TJle HX HYXHO HCHOJb30BATh?



FTaasa 5. MPAKTHKA MPOrPAMMHPOBAHUSA
HA BEWCHKE

Paboma 11. CHEUMAJIbHBIE NMPHEMDbI PABOTbHI
C UEJBIMH YHCJIAMH

TeopeTHYeoKoOoe BBeJeHHe, B pabGore paccMaTpHBa-
JOTCS _HEKOTOPHE THOOBHE 3afa4H 06pAaGOTKH WEeJHX WHCed, NP HBONATCH
aATODHTMH pellleHHS pPfAAA THNOBMX 83afad, a TaKXe NPOrpaMMH,
peasu3yIolHe STH aJropHTMHL.

1. Onpedenerue wemnocmu. TpeGyeTcsa ompelienuTh, ABJIAETCA 3a-
JaHHOe meJoe YHcaIo N UeTHHM HJIH HedeTHHM. Pesyabrar («uer» Had
cHeueT») NpHCBaUBaeTcsi CHMBOAbHOfI mepemensofi S

Hns pemenHs 3aja9d MOXHO HCNOJIb30BaTh CAefyiollee coobpake-
HHe: ecl YHcao N weTHOe, To OHO KpaTHO ABYM M sHawenue N/2 cobma-
naer co smauennem [N/2] — menas gacts N/2 (nporpamma' 5.1).

Cnucox ucnoassyemoix nepesetinsix. Uexonnne fannne: N — nenoe
YHCJIO.

Peayabtatr: S{j — CHMBOJIbHaf NepeMeHHas, XOTOpoA mpHcBaHuBa-
ercsi 3HaueHHe XUeT$ HJIH «HevueTs.

Mporpamma 5.1, Onpenenenne 4YeTHOCTH

10 INPUT N

20. S¥="HEYEY"

30 IF (N/2)=INTIN/2) THIN Sx="¥ET*
40  PRINT §x .

50 STOP

2. Onpedenerue cymmol yudpp wucra. Tpebyerca nafira cymmy nnpp
8aflaHHOTO HaTypaJbHOro yucaa N. PesyabTar npuceonTs nepemesnoft 8.

Jasa nonyueHus cyMMul gudp nesioro yucia N 6yjem BEIAeAATs Tud-
pH 3TOro YHCJMa, HaYHHAA C MAajmeR, H HAKAaNAHBATbD HX CyMMy B
nepemennofi S. lsa BHAeNeHHs caMofi MpaBofl nudppH YHCAa BEHIYHCIHM
N—[N/10]%«10. Has shifenenHs caexyiomel mudpsl paccMoTpHM HOBOE
gucio N=[N/10], B KotopoM ciiefyiomasn no NOpsLKy DHPPa HCXOLHOTO
qHCIa ABJAseTcA Majuwell, H IPUMEHHM K 9TOMY YHCJIY ONHCAHHYIO BHING
nponenypy. Ilpomecc 6yxeM mpofoiaxats Ko TeX NOp, NOKa oyepenHoe
HoBoe 3HauyeHue N He GyJeT paBHO HYJIIO.

Ipu HaxOXZEeHHH CYyMMH IH(P OTPHIATEIbHOTO UHCIA HYKHO Npex-
BapHTeJbHO mepemenHofl N mpHcBouTh 3Hauenne |N|.

B npusesenHoft HIXe mporpamme 5.2, cocraBleHHOR B COOTBETCTBHH
¢ STHM aJrOPHTMOM, ompeleisercd TakKxKe KoJHuecTBo IHGp uHcia N.

Cnucok ucnoavsyemslx nepemetinbix. Ucxonunie fanusiet N — neioe
9HCII0.
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PeayabraTi S — cyMMa nudp uucaa N, I — xosnuecTso nugp uuc-
aa N.

Mporpamma 5.2, Onpenenenne cymmu nudp gucia

10 INPUT

20 N=ABS (N)

30 8=0 \ I=0

40 IF N=0 GO TO 9¢

50 S=S+N~ (INT(N/10))*1{-

60 I=1+1

70 N=INT(N/10)

80 GO TO 40

90 PRINT “B UCXORHWOM SWCAE BCEFO “3I5~ UWeP*

100 PRINT “CYMMA UMOF S="i8

110 STOP

MMosscHeHuss K nporpamMmme. [lpy BumoaHenuun npo-
rpaMmul 5.2 Hcxonsoe uHcaio N moprutcsa. Ecnn TpeGyercss coxpaHHTB
ero s AaibHeHIIHX BHYHCAEHHA, HEOOXOAHMO cpasy mnocjae BBOAA
nepecjaTh €ro sHaueHHe B APYIylo NepeMeHHYIO, HCNOAb3Ysl, HAaNpPHMeD,
oneparop

15 NI=N

Ipu onpeaeneHHH cyMMH DUQp YHca 3HadeHHe mepeMeHHoi I u3-
MeHsieTcsl Ha eAMHHNY (cTpoka 60), Kak TOJbKO BhIAENEeHa ouepefHas
nudpa umcaa N.

3. Haxooclenue deaumenedt wucara. TpeGyercss HafiTH H HaneuaraThb
Bce JAeJdHTeaAH nejoro uucaa N, Bxiiodas 1.

Yucao A sBaserca peauteneM uncaa B, ecan B geanrca Ha A Ha-
neno. Byzem npoBepATh, ABAAIOTCA JH JENHTEIAMH HCXOAHOrO 9HCJIA
N uficnia HaunHag ¢ Asyx u jo [N/2], Tak Kak enunmuna sBaserca penu-
TeaeM Jio6oro neaoro yucaa. Ilpoeepry GyneM ocymecTBasTh B LAKJE,
3HaueHHe KaXJAOro HafijieHHOro jgeaHtenss 6yjaeMm mnedaraTb. Jjas npo-
BepKH TOro, ABJIseTCs JH YHcao I nenmrenem, HcmonbsyeM aaropuTM,
aHAJOTHYHKH aJropHTMY OINpejeNeHHs dYerHocTH (mporpamma 5.3).

Cnucox ucnosavsyemolx nepemennoix. Hexonuune nansue: N — nenoe
4YHC/0, AETHTENM KOTOPOro HYXHO HalTH H HanedaraTb.

PesynbTar: 3HauweHHs I, A1 KOTOpPHX BHIONHSAETCS YCIOBHE
N/I1=[N/1L

Mporpamma 5.3. Haxoxjenue jenuTenelr uuciaa

10 INFUT N

20 C=INT(N/Z)

30 PRINT "REMTERM SUCRA “iN

40 PRINT 13

90 FOR I=2 70 €

60 IF (N/I){)INT(N/X} GO TO BQ

70 PRINT I¥

80 NEXT I

90 PRINT i

100 STOP
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MMosscHeHnus K nmporpamue, Uro6sl HCKAOYHTE HEOO-
XOAMMOCTh MHOTOKDATHOTO BHIUHC/eHHs BhipaxeHus [N/2] npu nposep-
K€ YCJIOBHS BBIXOJa M3 IIHKJA, B IPOrPaMMe 3HaUeHHe 3TOTO BbIP aXKEHH S
BBHIYHCJSIETCS 0 BXOJa B LIHKJ H NpHCBaHBaeTcsi NepeMeHHodt C, Kotopas
H HcmoJb3yeTcsi Aajee B onepatope FOR.

OnpefesisieMsle B NporpaMMe 3HaueHHs Jeiuteneit uucna N He
COXpaHAIOTCsA. MOXKHO BHAOM3MEHUTh NPOTPAMMY TaK, YTOOBI JeMHTENH
COXpaHSAMHCh B NaMaTH. s 5Toro Heo6XOAHMO NMPERYyCMOTPETh MAacCHB
(nanpumep, D) mocraTouHoro pasmepa (pa3Mep MaccHBa OnpefesieTcs
orpanuyeHrem Ha N) M nocje NOJAy4YeHHs OYEePENHOTO AeJHTeNs YHCJIA
N nepecpl1aTh €ro B o4epefHOH 3Je€MEHT MacCHBa, J06aBHB, Hanpumep,
cjiefyioliie JONOJHHTENIbHbIE CTPOKH B NPOTPaMMy:

5 DIM 0(100)
6 J=1 \ D{1)=]
65 J=J+1 \ M=

IMporpamma, JomosHeHHasl yKa3aHHbBIMH omepaTtopaMH, Oylder BH-
MOJHATLCS TOAbKO IJist TaKHX N, UHCIO AenuTenell KOTOPHIX He GosbLie
100. .

4. Haxoxdenue npocmoix uucea. TpebGyercs HaliTH Bce npocrble
uHciaa B HHTepBaste oT | 1o M H Hanevarath HX.

Anropurm «Pemeto 3paTtocdeHar. Meros, usse-
CTHBIE NoJ HasBaHHeM «Pewero dparocheHar, 3aK/I04aeTCH B CeAyIo-
weM. B nociefoBaTesbHOCTH HaTypaJdbHBIX 4WHcea oT 1 go M Beuepk-
HeM (3aMEHHM Ha HYJb) KaXXJOe BTOPOe HHCJIO, HauHHas ¢ 2 (KpoMe
caMoro yHcaa 2). 3ateM HaiiieM nepBoe HeHyJeBOe YKCJIO B MOCJELOBa-
TeJbHOCTH. 310 GyZeT uHcao 3. BoiuepkHeM (8aMeHHM Ha HYJb) Kaxjoe
TpeThbe YHCJIO B [OC/TeJ0BaTeNbHOCTH, HaUHHasA ¢ uKcaa 3 (KpoMe camoro
yncaa 3) M T. 4. B MTOre HeBHIYEPKHYTBIMH (HEHYJ/IEBbIMH) UHC/IAMH B
NOC/AEeN0BATEILHOCTH OYAYT TOJNBKO NMPOCTHe uHcaa or 1 go M.

Jas peannsauuu anroputMa Ha IBM chopMupyeM oxHoMep Hbilt
MaccHB A, B KOTODbIft TOMECTHM liesible YHCIa OT 1 jo M (3HayeHHe 9Je-
MeHTa MacCHBa PaBHO HHJeKcy 9jeMenTa). Pa3mep maccuBa A (u coor-
BeTCTBEHHO MaKCHMajbHoe 3HaueHHe M) omnpegensierca 06beMOM ome-
patuBHOl naMaTh OBM, Ha KoTopoit peannsyercs yKa3saHHbIH aAropUT™.

Hanee npocMaTpuBaeM 3JeMeHTH MaccHBa, HaunHas ¢ I=2, no M.
Ecau A (I)s£0, To ero sHaueHHe BbIBOAUTCH Ha NedyaTb, a BeCh XBOCT®
MaccHBa mpeobpa3dyercs. IT1o npeofpasoBaHHe 3aKJIOYaeTci B 3aMeHe
HyJasiMH 3JieMeHTOB ¢ nHAekcamu I4-I, I4-2«I u 1. 1. Ko KoHna Maccusa,
T. e. npu I=2 obuynseM Kax Akl BTOPON 3/JIeMEeHT MacCHBa, HaUHHASA C
yeTBepToro, NpH I=3 — kaxauft TpeTuHt, HauHHas C WECTOrO U T. A.
ITocae storo I yBenwuuBaercs Ha 1, WM HeTcs C/AeAyOIHA 3JeMEHT
MaccHBa, OTJIHYHLIA OT Hyas (nporpamma 5.4).

Cnucox ucnoavayemoix nepemeninbix. Hcxonnse fauunie: M — Ha-
TYpajbHOEe YHCJAO (BepXHAA TpaHHUa HHTepBajta), M<8000 (rakoe
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orpaHHYeHHe onpejensercs o6beMOM onepaTHBHOH namstTd IBM «due-
KTpOoHHKa-60», Ha KoTOpO# Gbla peasn3oBaHa NpHBeJEHHAss NpOrpam-
Ma).

PesysbraT: HeHyJeBble 3jeMeHTH MaccHBa A, HauuHasg c A (2).

BcrnomorarenbHble nepeMeHHble: A — MaccuB pa3mepoM 8000, Kaxk-
Jblf 3JEeMEHT MaccHBa paBeH 3HAauYeHHI0 HHJEKCa 3Toro saeMenta; I,
C — ynpaBsisiomye NepeMeHHble BHEUIHET0 H BHYTPEHHEro IHKJOB.

Mporpamma 5.4. «Pewero Spatocdena»

10 DIM A(8000)

20 PRINT “BBEAUTE M{=800Q"

30 INPUT M

40 IF M)8000 GO T0 20

S50 FOR I=1 TO M \ A{I)=Y \ NEXT I

60 PRINT “NEYATAEM NPOCTHE YUCAA”

70 FOR I=2 T0 N

80 IF A(I)=0 60 TO 110

90 PRINT A(I)5 \ C=I+I

100 FOR J=C TO M STEP I \ A(N=0 \ NEXT J

110 NEXT I

120 PRINT

130 STOP

IlToschenus K nmnporpamme. Onepatop B ctpoke 40
OCYIIecTBJsieT KOHTPOJNb BBOAHUMBIX HCXORHBIX JaHHBIX.

Omnepartopsl B cTpoke 50 3aNONHSIOT MacCHB A LeJbIMH YHCIaMH OT
‘1 po M.

Onepatopn B cTpokax 70—110, o6pasyiomHe BHemHUH HHUK 110 I,
OCYILLECTBJAIOT NpeoGpasoBaHHe HCXOQHOTO MaccHBa K BHAY, KOTXa Bce
3JIEMeHTHl, He fIBJSIOUIHECS MPOCTHIMH YMCJIaMH, 3aMEHSIOTCH Ha HYJIH
(BbIYEpKHBAIOTCH).

Bo BHyTpeHHeM IHKJe (cTpoka 100) ocyuiecTBisieTcsi 3aMeHa Hy-
"ISIMH BCeX 3JeMEeHTOB, KpaTHHIX I, KpoMe camoro I-ro snemenra maccu-
Ba, ecau ouepenHoil (I-i) amemeHT MaccuBa He HyseBoit (mpeobpa3osa-
HHe «XBOCTa» MaCCHBa).

Ilpu paGorte nmporpaMmsl HafiieHHHe MpPOCTbie YHC/IA CPa3y BbIBO-
IsTcd Ha nevats (ctpoka 90) W coxpaHsorces B namaTH OBM Kak Heny-
Jnesbie djeMeHTl MaccBa A. TlpH_Heo6XOZHMOCTH MOXHO mepeciaaTh
HafileHHBIE TIPOCTHle YHCJa B OTHGJAbHBIl MaccHB (CM. NOSCHEHHS K
nporpamme 5.3).

PaccMoTpeHHEII MeTOJ HMeeT orpaHHYeHHoe npumeHenHe. Hampmu-
Mep, ero HCNoOJBb30BaHHE HellesecooOpa3Ho

— AJIS ompefeNeHHs, ABAsAETCA JIM HaTypaJabHoe uHca0 N npocthim;

— J1s MOHMCKa MPOCTHIX YHcea B MHTepBanae ot A jpo B;

— IS ompeJieJieHHS] MPOCTBIX 4Hcea ApH GoibHIMX 3HaYeHHAX M
u3-3a OrpaHHYeHHoro o6bema omepaTHBHOR mnamatn DBM.

Apyroii ajaropuTM HaXOoOXKJAZEeHHSN NPOCTHX
4y u ¢ e a. TpebGyercs HaliTH BCce NMpPoCTHE YHC/IA B HHTepBaJe oT A xo B.
Bocrnoab3yemcs TeMm, YTO ecaM Iejoe uucao I He HMeer HH ofHOro
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JlenuTes B HHTepBaJe oT 2 1o I, To 3to yneaol — npocroe. s yMeHb-
weHusi o6beMa BHIYHCAEHHH GyeM HCKaTh NPOCTHE YHCTIA B MHTEpBaJje
ot A 10 B ToabKo cpexn HeuetHhX uuces, ecau A>2. ITo stoit  xke
npuuune B KauecTse feautenedt uncaa I (IE€[A, B]) 6yzeM nposepsats
TONBKO HeueTHHle yHucaa, HauMHas ¢ 3. Kpowme Toro, Jserko y6enutbcs B

TOM, YTO TNPOBEPKY JOCTATOYHO OCYILECTBJASTH IO [V_I], a He jo I
(ci. mporpammy 5.5).

Cnucox ucnoav3yemoix nepemetnoix. Hicxoanoie JaHHHe: A, B —
FpaHHIL HHTEpBaJa [OHCKAa NPOCTHX YHCeT.

Pesyabrar: 3Hauenus I, A KOTOpHIX He HaiilleHO aeauTeseil.

BcrnoMoraTenbHble nepeMeHHHIE: C=[V I]; I, J — ynpasasio-
liHe TepeMeHHLle BHEIIHEr0 H BHYTPEHHEro IHKJOB.
NMporpamma 5.5. HaxoxnIeHHe NPOCTHIX YHCeJ B HHTepBaJje OoT A

ao B

10 FRINT “RREAWTE A U B {0 {-A ¢ R)™
20 INFUT AR

30 IF AC=0°GO TO 10

40 IF A)=E 60 TO 10

50 FRINT “NFOETHE YACAA OT"345° Au “5B

60 IF AY2 6O TO 100

70 IF A=2 60 TO 90

B8O PRINT 1; \ A=A+2

50 FRINT 2

100 IF A/2)INT(A/2) G0 T0 120 .
110 A=A+,

120 FOR I=A TO K STEF 2

130 €=INT(SGR(I))

140 FOR J=3 T0 G STEF 2

150 IF (I/0)=INT{IZ) 6O 10 170

160 NEXT J \ PRINT 13

170 NEXT I

180 PRINT

190 STOF

Mosscuenna k nmporpamMme, Onepatopsl B CTpPOKax
30—40 ocCyuiecTBASIOT KOHTPOJb BBOJUMLIX JaHHBIX.

Onepatopni 60—90 nposepsior, paBHO JH A eIHHHIle HIH ABOHKe.
Ecau A=1, To nmevaraiorcs npocthle yucaa 1, 2; ecaim A=2, 10 neua-
TaeTcsi npocroe udHCaAO 2.

Onepatopsl B cTpokax 100—110 nposepsiior, ABASETCSA JH JeBas
rpaHuua HHTepBaZa A ueTHnM uuciaoM. Ecan A — uernoe (1. e. He
OpPOCTOE) YHCJIO, TO ero 3HaueHHE yBeJIHYHBAeTCs Ha eNHHHIY.

Bo pHemHeM muKJe B HHTepBage oT A jo B (ctpoku 120—170) npo-
CMaTpUBAlOTCsl TOMBKO HeUeTHHIE YHCJA H3 3aJlaHHOIO HHTEpBaja.

Bo BHyTpeHHeM LIHKJe B KauecTe JesaHTelielt yucaa I nposepsitores

TonbKo HeueTHme uncaa ot 3 po [V 1].
Onepatop PRINT B cTpoke 180 ocyiiecTBasieT BO3BpaT KapeTkH.
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5. O6pabomka mHO20pa3pAOHbIX wuces. JIHaNa3oH YHCeN, KOTOpHIE
MOXHO TPEACTaBHTb B siuefikax namsth DBM, orpanuuen. [as paGors
C uHC/MaMH, JeXallUMH BHE 3TOTO JHama3oHa, TpeGyercs NPHMeHeHHe
crenHaJbHBIX OPUEMOB IJI Pa3MeLieHHs] TAKHX YHCeJ B MaMATH H HX
06paboTKH.

Jnsl npeAcTaBieHHss MHOTOpa3psiAHOro Ykcaa B namsata OBM mox-
HO KaxXAyI0 ero uudpy XpaHHTb KaK 3JeMEeHT MacCHBa: CaMylo Mallyio
UHOPY — KOJNHYECTBO €NHHHIl — B NEPBOM 3JIEMEHTE MaCCHBA, KOJIH-
4ecTBO HECSITKOB — BO BTOPOM H T. J. CTaplinHe He3aHsThle 3JieMeHTbl
MaccHBa CJelyeT 3aloJHUTh HyJAsMH *). PaccMOTPHM THNOBBIE 3ajauu
06paboTKH MHOropaspsiAHbIX UHCeJ.

5.1. Caoocenue. Tpebyercs CICXKHTD ABa LEJBIX N-Pa3pALHHX YHCAA
(n<20). Kaxpnoe uHcaIO cuHTaeTcsi NMpeACTaBJIEHHbHIM B BHIE OXHOMEp-
Horo Maccusa. PeaynbTaT ciloxeHHsS TaKkKe 6yJeM MOJAYyYaTb B OXHOMep-
HOM MaccHBe.

CrioxkeHHe GyJieM OCYIIECTBJATL aHAJOTHUHO CHOMKEHHIO ABYX YHCeJ]
«cTOJGHKOM», T. €. OyJeM CKJaJbiBaTh OXHOPa3psiHbie WHOPH ABYX
c/araeMbix, Ha4HHasi ¢ Majiero paspsia. Ms nosyueHHolt cyMMs 1By X
uudp KaxApli pa3 6yfeM BHAEASATh UHPPY COOTBETCTBYIOIIETO pa3psjia
CyMMBbI 4Hces H GOpMHPOBaTh mepeHoc B ciefy toutuit paspsaa. [To okon-
YaHHH CYMMHDOBaHMsl 3HaueHHe NepeHoca (eclH OH He paBeH HYJIO)
cuuTaeM 3a camyio crapimyio uudpy cymmer. Crefyer HMeTh B BUAY, 4TO
NpPH CIOXKEHHH ABYX N-pa3psIHBIX YHCeJ CyMMa MOXKeT oKa3aTbcs n-1-
paspsiiHHM 4uciaoM (mporpamma 5.6).

Cnucox ucnoav3yemvix nepemernvix. HcxonHole nanebie: A, B —
MaccHBbl IJfl XpaHeHHs uudp ciaraemnix pasmepom 20; N — komnuye-
crBo LHPp B Goabiiem caaraeMoM (N <20), mocse BHIOJHEHHS CyMMH-
pOBaHHS — KOJHYeCTBO UKD CYMMBHL.

Pesysabrat: C — Maccus st xpaHeHus uudp cyMmbl pasmepom 21.

BcnomoratenbHeie mnepeMenHble: D — 3HaueHHe cyMMel 1Byx I-x
uudp, P — 3nauenue nepedoca B crapumuii pas3psax, I — cueruuk pas-
pALOB — ynpasasiouiasi NepeMeHHas IHKJa.

MMoscuennsa K nporpamue, Oneparopu 40, 50 ocyue-
CTBJAAIOT KOHTPOJb BBORMMOro 3HaueHHd N.

IMpu oxxoM shimosiHenun onepatopa INPUT (ctpoka 80) sBopsites
ase HHOGPH OXHOrO pa3spsia ABYX cilaraeMsiX. [Ipuuem uudpu ayxuo
BBOJAHMTBL, HaUHHAs C MIaAiero paspsaaa. Ecau B oqHoM caaraemom nudp
MeHblIe, TO B KauecTBe HEeJOCTAIOLIHX CTapIIHX LH(p clexyer BBOAUTHL
HYJIH.

B crpoke 90 3HaueHHio mepeHoca B crapiuHid paspap P npucsam-
Baercsi 0 s TOro, 4toGbl BHIYHC/JIEHHE CYMMH MJagmHX HH(p ciaarae-
MblX (NpH NMEPBOM BHIMOJHEHHH CTPOKH 110) ocymiecTBasIOCH TaK XKe,

*) B ofHoM 3/IeMeHTe MACCHBA MOXHO XPAaHHTb H HeCKOJbKO LH(P,
HO B 3TOM CJyuae aJrOPHTMH OGDaGOTKH YHCEJ YCJIOKHAIOTCA.
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Nporpamma 5.6. Ciioxenne MHOTOpa3psifHBIX YHCe

10 DIM ACZ0)»B(20)yC(21)

20 PRINT “KOAMYECTBQ PA3PARGB B BOMLUEM CXAIAEMOM 2? (HE BOALME 20)*
30 INPUT N

40 IF N>20 GO TO 20

50 IF N¢=0 6O TO 29

60 PRINT “BBEAMTE TOOYEFEAHO MKOPM MHOCQPA3FARHMX YUCER,”
70 PRINT "HAYUHAA C MAAAWEW™

80 FOR I=1 TO N \ INPUT A(X)sB{I) \ NEXT I
90 P=0

100 FOR I=1 TO N

110 D=A(I)+B(I)+P

120 P=INT(D/10}

130 C(I)=D-P#10

140 NEXT I

150 IF P=0 GO TO 170

160 N=N+1 \ Ci{N)=P

170 FOR J=N TO 1 STEP -1

180 PRINT G<W)j

190 NEXT J

200 PRINT

210 sTOp

KaK M JJ1s BCeX OCTa/lbHHX LHQp, KOrXa 3HayeHHe mepeHoca B CTapmuil
paspsan ¢opmupyercs B ctpoke 120.

B uukne no I (crpokn 100—140) dopmupyercs Maccus — cymMa
(C). Ecan nocne cnoXenns cTapiiuX URQp CJI4TaeMbIX NEPEHOC B CTap-
mui paspsj He paBeH HYJI0, TO 3HaUeHHe NepeHoca 3aHOCHTCS B CTap-
MHA paspsal CyMMBl (KOJHIECTBO LMD CYMMBI — 3JIEMEHTOB MacCHBa
C — cranoButcs Ha | Gosbiue, ueM KOJNHUECTBO UHMPP B HAaHGOAbIUEM
A3 caaraembXx (ctpoka 160)).

Yro6u HanmeyaTaTh pPe3yJabTaT B NPHBLIYHOM BHAE, BHIBOJA 3JEMEH-
T0B MaccuBa C oCyLLeCTBJIS€TCS, HAURHAs C KOHUA — CO CTapilero pas-
psaza (crpokn 170—190).

3ameuwanune Jlas BBOJa MHOrOpaspsiAHLIX 4YHCEJ MOMHO
HCNOJIL30BaTh TaKXe MNpHeM, NpHMeHsAeMbl NpH 06paGoTKe AAaHHBIX,
KOJIMUECTBO KOTOPHIX 3apaHee He U3BeCTHO (CM. M. 6 raasml 2), HCmOJb-
3ys I/ OKOHUaHMs BBOJAA, HaNpHMep, KaKoe-1HGO0 OTPHUATENbHOE YHC-
B0. OTOT cmoco6 JEeMOHCTPHPYETCs faJjiee B mporpaMme 5.7.

5.2. Ymnoomenue. TpeGyerch YMHOXHTb nA-paspAjHoe GHCJIO
(n<20) na uemoe uncao K (0<K <100).

Cunuraem, 9TO n-paspsijHOE YHCJIO NPEJCTAaBIEHO B BHAE ONHOMep-
HOTO MaccHBa.

YMHoXenHe GyleM OCYIIECTBJISTb aHAJOTHYHO YMHOMEHHIO «CTOJ-
6ukom». ITocne mepeMuoxkeHHs i-# WHGPH n-pa3pAZHOrO YHCJAA H YHCIA
K npu6aBisieM K pe3yJabTaTy MepeHOC H3 MpejbAyilero paspsiia H Bhl-
JelsieM H3 NOJY4eHHOH CyMMbl KOJHYeCTBO eIHHHL. DTOT H Gyler i-a
nudpa npousBefenus. [locje yMHOXeHHA n-fi UHGPH A-pa3pALHOTO
9HCJa Ha 9HCa0 K H Bhzesenus n-fi nadph npou3seleHns ocTaBUIHACS
nepeHoc sanHCHBaeM NOPaspaiHO B MacCHB, NpeAHa3HaYeHHHA A4 po-
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H3BeleHHs,, HauHHasA c (n-1)-ro sjemeHTa, BEACAAA HMGDPHI COrIacHO
anroput™My «CymMMa uuop uxcaa» (cM. m. 2 ¥ nporpammy 5.7).

Cnucok ucnoavayemoix nepemernsix. Vcxopnnle gauuble: A — mac-
CHB JUIl XpaHeHHs UHGP 3aJaHHOrO MHOTOPa3PAAHOrO YHCaa, pasMe-
pom 20; K — nenoe yncao, comuoxurens (K<100).

PesynbraT: B — MaccHB — mpouaBefeHHe pa3mepoM 22.

BcrmoMorartenpHble nepeMeHHble: N — KOJIHYECTBO DaspsifioB HC-
XoqHoro uucna, F — mepeMenHas AJs1 BBOAa ouepefHOH wH(pH MHOro-
paspsiaHoOro umcna, P — 3HauenHe nepeHoca B crapwud paspsan, C —
3Ha4yeHHe CYMMBl TpoH3BeleHHA i-i HHPPH N-pa3psaHOro YHC/Ia Ha
yucno K u nepenoca B i-if paspsan, I, J — ynpasasiouiue nepeMeHHbIe
LI KJIOB.

Nporpamma 5.7. YMHOXKeHHE MHOropaspsilHOrO YHCJAA Ha YHCJIO.

10 DIM A(20)B(22)

20 REM BBOR MHOrOPA3IPANHOIQ YKCMA

30 I=0

40 PRINT “RBOMMTE YUCNO »y HAYMHAA © MAARMEW UHePH”

50 IF 1)20 THEN PRINT "KOJ-BO UVtF NPEBMUAET PA3MEF MACCUBA™ \ STOP

60 PRINT “BBEMRWTE QYEFEAHYE HWOPY » ANA OKOHYAHWR™

70 FRINT “REOMA WCTOARIYMTE OTPHUATEALHOE $UCHO

80 INFUT F

90 IF FCO G0 TO 120

100 I=I+1 \ AC(I)=F

110 GO TQ 50

120 N=I

130 FRINT “BBEAMMTE K HE BOALMEE 100"

140 INFUT K

150 REM HAYANO HUKNA YHHOREHUA

160 F=0

170 FOR I=1 TO N

180 C=A{T) %K+

190 P=INTI{C/10)

200 BRLI)=C-PX10

210 NEXT X

gzg REW BAHECEHUE B MACUCUB B OCTABEMXCA UUeP MEPEHOCA
30 J=N

240 IF P=0 GO TO 290

250 J=J+1

260 B{D) =P~{INT{P/103) 10

270 P=INT(F/10}

280 GO TO 240

290 FOR L=J T0 § STEP ~1

300 PRINT BIL)}

~310 NEXT L.

320 PRINT

330 STOP

IToscHeHHs K mporpamme. Bpsox MHOropaspsigHoro
qucaa B MacCHB A OCYLIeCTBJfieTCS B LHKJe, 06pa30BaHHOM OmepaTo-
pamu 30—110. Kaxnaa undpa BBoguTca B nepemennyio F H nocse npo-
BepKH YCJOBHSI OKOH4YaHHS BBOZA (cTpoka 90) BaHOCHTCS B COOTBETCT-
ByIOIHI SjeMeHT MaccHBa A. ITociie oKOHUaHHSI BBOAA KOJIHYECTBO BBe-

JeHHBIX UH(P colepXkHuTCA B mepeMexHol I, sHauenne Kotopoft mepecw- -

309

.



Jaerca B nepeMennyio N (crpoka 120). KosnuecTBo pa3psgoB uucaa(N,)
TAKHM 06pasoM, He sBJfeTcd B NPHBEIEHHOR NporpaMMe HCXOAHBIM
H4HHBIM, a ONpefieJseTCs KaK pe3yJbTaT BEIIOJHEHHS LHKJIa BBOAA.

[Mepen nauasoM BHINONHEHHS UHKJIA YMHOMEHHA 3HauCHHe MepeHoO-
ca B CTaplLIHe Pa3psfnl YCTAHABJHBAETCA PABHBIM HYJIO /ISl TOrO, 4TOGH!
yMHOXeHHe MJIajmed nuope Ha yucao K BHNOMHATH Tak Xe, Kak H
yMHOXKeHHe APYyTHX LHGP, KOra epeHoc MoXeT BOSHHKHYTh B Pe3yJb-
T8Te YMHOMEHHS nNpexmaymell unopoi. Onepatop 200 3anocut B I-it
9JIeMeHT NpPOHM3BeJeHHsl Miaajwmyio uudpy pesyabrata yMHOXeHHs I-it
aHdpE MHOrOpa3psAHOrO COMHOXHTeas Ha uyucio K.

Oneparopn B ctpokax 230—280 3anocsaT uudpsl nocaeaHero nepe-
Hoca B CTapluHe pa3pfisl NpousBefeHds, HauHHasg ¢ (N--1)-ro. [Tocae
3aBeplIeHHS UHKJA 3HaueHHe J ompepenseT YHCIO0 LHGP NPOU3BEIEHHUS.

[Teuats MaccuBa-npoussenenns (ctpokH 290—310) ocymectBaser-
cf, HauHHas co crapmefl uHdpH npousBenenHs (J-d aneMeHT MaccHBa),
B 06paTHOM NopfjKe (MCIOJNb3yercs OTpHUATeJbHBIA wmIar).

Ilepen mepecninkofi P B ¢dopmupyeMmniii Maccup-nmponsBefeHHe B
(cTpokn 240—280) KosHuecTBO (N) 3aNMOJIHEHHBIX K 5TOMY MOMEHTY 3Je-
MeHTOB MaccHBa B nepechinaercs B nepemennyio J (ctpoka 230), uTo6n
He NMOPTHTb NOCJEAYIOIMMMH onepaTopaMH 3HauenHe N, paBHOe KOJH-
9ecTBY IHGP HCXOLHOTO MHOropas3psiflHOTO YHCJa.

ITpumep 1. Onpenenutb, KakuM JHeM HefleaH Gulio 12 anpens
1961 roza, Kora Gbl1 BOepBEe OCYIIECTBJEH NOJET YeJOBEKa B KOCMOC.

PemeHHe 3agauy Gyzem pemarb B obumeMm BHEe. TpeGyercs
mo jarte, 3ajlaHHOH Kak JeHb Meesua d, HoMep Mecsua n # rog G, on-
pefeHTh, Ha KaKOR JeHb HeJeJH BhNajga 3Ta 1aTa. -

3akoaupyeM IHH HeleldH npu nomoux yucex (0 — BoCKpeceHke,
| — nosepenbHHK, 2 — BTOPHHK, 3 — cpefa, 4 — uyerBepr, 5 — naT-
gHna, 6 —-cy66ora).

BBegeM TakXke ciepyiouyie 0603HauyeHHs:

m — npHBeAeHHHA HOMep Mecsla, onpeiensieMbii Kak

m_{n—2, e n > 2,
T \n+10, ecm n<2,
T. €. m=1 — COOTBETCTBYeT MapTy, m=2 — anpenio H T. A. Supaps
u despans aBasiores 11-M H 12-M MecflaMH NpeAbIIyIIEro roaa;

P — npHBeneHHHH roX, onpefeiseMHH Kak

P— G, ecin n > 2,

T 1G—1, ecm n<2;

C — nonHoe 4HCJIO CTOJETHH, NPOIIEAMIHX K 8SajaHHOMY JHIO;

Y — HoMep roia B TeKyIlneM CTOJIETHH.

TakuM o6pasoM, MoxHo 3anucate P=100.C+Y.

Jans 12 anpens 1961 roga: d=12, n=4, m=2, G=1961, P=1961,
C=19, Y=61.
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MoxHo nokasats (cM. O. Ope. [IpHraaieHHe B TEOPHIO YHCEJ.—
M., Hayka, 1980), uto HOMep JHA HeJeJH onpefeaserca KaK OCTaTOK
OT JeJleHHss w Ha 7, rhe

w=d+[(13m—1)/5]+ Y +[Y/4] +[C/4] —2C,

(xBanpaTHele CKOGKH O3HA4YaloT B3STHE LENOR YacTH; W — KONHYECTBO
IHel, NpoweWHX ¢ HEKOTOPOTro H3BECTHOrO XHA, KOTOPHf npHmencsa Ha
BOCKpeCeHbe).

CocTaBHM NmporpaMMy Tak, 9TOoGH mocjie BBOAA AAaThi B MPHBHYHBIX
0603HaYeHHSIX oOlpefesAuch Bce napamerpu ¢opmyam (m, Y, C), Bu-
YHCJISAIOCH W H ONPefendJics OCTATOK OT AeNeHHd w Ha 7.

Jljisl TOBHILEHHS HarJAAZHOCTH MOXHO Nepej BbIBOZAOM Ha I1€4aTh
onpenensaTs Ha3BaHHe JHsA HeJeAH. JIAs 3TOro MOXHO HCNOJb30BaTh
MaccHB pa3MepoM 7, B KOTOPDOM XPaHATCA Ha3BaHHA IXHel HeleaH (mpo-
rpamma 5.8).

Cnucok ucnoavayemoix nepemernbix. icxonnnle nannsie: D — HoMep
aHa B Mecaue, N — Homep Mecsua B ropy (I — anBaps, 2 — deBpann
H T 4), G —roa

Peayabrat: P} — neub Hexen, Ha KOTOPHIf BhiNlaJa 3ajJaHHAs AaTa.

BcnomoraTtensHble nepeMeHHbie: S{T§ — CHMBOJABHHIA MacCHB pas-
mepoM 7, colepiKamui HasBaHHA AHell HefleaH; P — npHBeleHHbIN rof,
nepshiil Mecsl KoToporo — MapT; M — npHBeneHHHA HoMep MecAna
(1 — mapr, 2 — anpenb H T. &.); C — KO/JIHUECTBO NMOJHHX CTOJETHH,
NpOWeAWHX K 3afaHHOMY AHI0; Y — rofl, 8aflaHHbIfl JABYMs MJaJIHMH
uHppamu; W — pesysbTaT BHIHCACHHS N0 dopmyJe (cM. Buime); K —
HOMep JHA HeleNH I 3aZaHHOH HaTH.

INNpumep 2. Buuncaurs P=NI! npu N>12.

Pemen e IlpuGoasmux N sHauenne N! He MoXeT GHTb npes-
CTaBJIeHO TOYHO B AdefiKe MaMsATH, IPEAHA3HAYEHHON A1 OJHOrO YHCJA.
BenomuuMm (cm. n. 3.1 raasw 3), 94TO TOYBOCTb HPEACTABJIEHHA YHCEA
g Geficuke (a8 paccMaTpuBaemuix IBM) He Gosee wiecTH SHayalUx
uudp.

¥Yxe 121=538876800 coxep>KHT ceMb 3HauyamUX uUHIP H B NaMATH
3BM Gyper npenctaBiaeHO NpHOAHIKenHO Kak 5.38877-108,

Yro6sl Buuncaenus N! pgaa N>12 npoBogdTs TouHO, HYXKHO 3Ha-
genne pakTopHana GepMHPOBATH B MACCHBE KaK MHOFOpPa3psHoe YHCIIO.
Buuucienne ¢akroprana (NI) COCTOHT B NOBTODEHHH YMHOXeHHs
(I—1)l.I npu I, namensiomemcsi or 2 a0 N. Tak kak (I—I)! npexcras-
Jferca Kaxasifi pa3 KaK MHOropaspsiHOe YHCJIO, TO COCTaBHOH 4acTbio
a/ArOpHTMa BRIYHCJIEHHA ()akTOpHaja GOJNBIIOrO THCAA SBAAETCA ajAro-
PHTM YMHOMXEHHA MHOrOpaspsXHOrO YHCJAa Ha 9YHCJO, PacCMOTPEHHHI
B N. 5.2. DTOT ajJropHTM HYXKHO BHIO/JHATH BO BHEHIHEM WHKJE IO
I (I=2, ..., N). B otaugne or ajropur™Ma, pacCMOTpeHHOro B m. 5.2,
npon3BefieHHe MHOTOPaspsANHOTO 9YHC/IA HA YHCAO GyZeM moAydaTs B
TOM Ke MacCHBe, B KOTODOM HaXOAHJIOCh WHCIO — COMHOXXHTENb.
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Mporpamma 5.8. OnpeneneHne IHA Heleau

10 DIN §%(7)

20 FOR I=1 70 7

30 REAN S4(I) \ NEXT I

40 DATA “BOCKPECEHLEYs“TOHERENBHWUR” s “BTOFHWAK" s “CPEAA ' » "YETEEFT
50 DATA "NIATHWUUA"y“CYBEOTA"

60 FRINT “BEEXVTE YUCHOy HOMEP MECAUAr TOR®

70 INFUT IoN»G

80 F=G

90 M=N-2

100 IF NY2 G0 TO 120

110 P=P-1 \ M=M+12

120 C=LNT(P/100}

130 yY=F-C¥100

140 U“D+INT((13*“‘1)/5)%Y+INT(Y/4)+1NT(C/4) ~2%G
150 K=W~7*INT(H/7)

160 FRINT Di“."3N3"."56G37 = “§5R(K+1)

170 STOF

RUNNH

BBEAUTE YUCHOs HOMEP MECALAs T'OR
? 124441961
12 . 4 . 1961 =~ CPERA

8TOP AT LINE 170

B npouecce BoluHCAEHHA MOXeT BOSHHKHYTb BO3MOXHOCTb Nepeno-
HEeHHs MaCCHBa, BhJieJeHHOro nojA ¢aktopnaa. B 3Tom cayuae Beiuncie-
HHsi HeOGXOQMMO NpeKpPaTHTb M HaneyaTaTh COOTBETCTBYIOLlee cooluie-
HHe. :

Anroput™m BuYHC/JAeHHS (aKTopHana 6GoJbLIOTO YHCAA peanH30BaH
B nporpaMme 5.9.

Cnucox ucnoasayemoix nepesmernbix. HMcxoansie aanusie: N — neaoe
9HC/I0, aKTOpHAA KOTOPOTO HEOGXOAHMO BBIYHCJHTh.

PesysbTat: A — MaccHB pasmepoM 100 gi1s pasMeuieHHs (HOp Bbl-
anciaseMoro (akTopHasna.

BcnomoratesnibHble nepeMeHHble: | — ynpasisioulas nepeMeHHas
BHeIIHero uukjaa (usmersercs or 2 g0 N); J — Tekyuiee uncJo 3amoJ-
HEHHBIX 3JeMeHTOB MaccHBa; K — TeKywmuH HHIEKC 3J1eMEHTOB MacCH-
Bpa — YyNpaB/siollass nepeMeHHas BHYTPEHHEro HKJa, B KOTOPOM BLI-
noJHseTcs yMHOXeHHe MHoropaspsamsoro uuciaa (I—1)! Ha uwacao I
(usmensercs or 1 o J). INocne sapepmenna uukia K — ynpasasiomas
nepeMeHHas IHKJA BEBOAa Ha nedarb; C — pesyabrar yMHoXKeHHa K-it
oudpH MHOTOpa3paRHOro 4Hcia Ha gHcao I; P — sHauenne mepenoca
B CTapimiHe paspsijibl

Moscunenusa K nporpamMmme, Jlo BXxoga B LHKJ BHYHC-
aends N! HauaqbHoe SHaueHHe (aKTOpPHaJa YCTaHABJHBAeTCA PaBHHIM
1 (11). 310 cooTBeTCTBYET 3achaKe 1 B mepBHil aneMenT MaccHBa A. Ko-
AMYECTBO S/JIeMEHTOB MaccHBa A yCTaHaBJHBAaeTCA paBHLIM 1 (cTpoKa §0).
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Nporpamma 5.9. Briuucaenne N!

10 DIM A(100)

15 FOR I=1 70 100 \ A{I)=0 \ NEXT I

20 PRINT “BBEAWUTE YWCAO N » AAA KOTOPOrD BMYUCAAEM N!”
30 INFUT N

40 REM MUKA BMYUCAEHUA N!

50 A(L)=1 \ J=1

60 FOR I=2 TO N

70 REM YMHOXEHUE (I-1)! HA I

75 REM (I-1)! XFAHUTCA & MACCURE A (A{L) sauuvAC(D))
80 P=0

90 FOR K=1 10 J

100 C=A(K) *I+F

110 P=INT(C/10)

120 A(R)=C-F*10

130 NEXT K

140 IF P=0 GO TO 200

150 J=J+1

160 IF. J)100 THEN PRINT "HE XRATAET MECTA B MACCMRE™ \ STOP
170 ALY =P-INT(P/10) %10

180 P=INT(P/10)

190 GO TO 140

200 NEXT I

205 REM TEYATh PE3YALTATA

210 PRINT TAR(10)IN3“1="3

220 FOR K=J TO 1 STEP -1

230 PRINT A(K) 3

240 NEXT K

250 PRINT

260 STCF
Crpokn 80—190 nosropsiior ctpokH 160—280 nporpammm 5.7,

€OCTaBJIeHHOH JJIfi YMHOMEHHS MHOrOpaspsfHOro 4HCJIa Ha YHCJIO, 3a
uckJaouenneM crpokd 230 (J=N). B paccmatpuBaeMoii nporpamme rpa-
Huueil H3MeHeHHs HHAeKca K BO BHyTpeHHeM LHKJe sB/AseTCH NepeMeH-
Hasg J — KonHuecTBO CPOPMHPOBAHHEIX K JAHHOMY MOMEHTY 3/EeMEHTOB
MaccHBa A, H COXpaHATh ee MOCJe BhIXOAa H3 UHKAa mo K He HyXHo.
Ilpu nepecsuike B MaccuB A uudp nepexsoca P (crpoku 140—190) 3na-
genne J Kaxan#l pa3 yBeanunBaercd Ha 1. Tak 4To NpH NOBTOPHOM BHI-
noJiHeHHH uHKjaa no K sHauenne J HMeer TOT Ke CMBICA — KOJHYECTBO
chOpMHPOBaHHEIX /IEMEHTOB MacCHBAa A (M/IH KOJMueCTBO LHDP B YHC-
ae (I—1)! npu tekyimem snauenun I).

[Mocne Kaxaoro H3MeHeHus J Ha | mpoBepsercs yciaoBHe nepenoJ-
penus MaccuBa. Ecin J ctano Gosbme 100, T. e, 11a ciaenyiomedt qigpul
HeT MecTa, eYyaTaercs COOTBETCTBYIoLIee COOOLIeHHe U BLIIOJHEHHe PO~
rpaMMBl npekpauueHus (Bnnojusercs omnepatop STOP) (ctpoka 160).

BLiBoZ pe3y/abTaToOB Ha NedaTh OCyllecTBJAserci Tak Xe, Kak B
nporpammax 5.6 u 5.7.

3aganue I yposusa Tpebyer HCIONB30BaHHS THIOBHIX
a;ropuT™MoB paGoThl C LEALIMH YHCAaMH, NPeACTaB/IAEeMbIMH KaK [poc-
THe nepeMeHHbe (CM, no. 1-——4 TeopeTHueCKoro BBEACHH).
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Omnpenenutb, Kakofl THNOBOR aJropHTM (aJIFOPHTMbI), ONMHCAHHBIH
BO BBEJEHHH, MOXeT GBIThb HCNOJAB30BaH NJs pemleHHs 3agaun. Cocra-
BHTb a/ICOPHTM pellleHHst 3ajaud. THNOBOA aJropuT™M opopMHTb, KakK
noanporpaMmy Ha Geficuke. OnucaTb BXOAHBE H BEIXOAHbIE IEpeMeHHbIE
nognporpamMmbl. CoCTaBHTh MPOrpaMMy pellleHHsS 3aJa4H C HCIOJb30Ba-
HHMeM cocTaBJieHHOH moanporpaMmul. [loaroroBurs Tecrel. [IpoBepuTh
pabory nporpamMel Ha JBM.

Bapuanmer 8adas 1 yposns.

1. Ons narypanasHoro uncaa N (N <108) ompegenurs:

a) KpaTHO Jiu oHO 3. Hcmonp3oBaTh cieayloliee CBOHCTBO: eclIH CyM-
Ma uHdp 4Hcaa KpaTHa 3, TO H YHCJO KpaTHo 3;

6) KpaTHO Jiu oHO 5. Hcmoab3oBaTh clepyloliee CBOHCTBO: eClIH B
gucye N mocaepusas uudpa 0 uau 5, TO YHCIO KPaTHO 5.

2. Haiitu Bce uHcia B HHTepBaJe or 1 no 1000, Kotophle coBnagaior
€ MOC/TeJHUMH PaspsiflaMH CBOHX KBajpaToB, HampuMep: 52=25, 25%=
=625.

3. Hnsa aByx HatypaibHHX uncea P u Q (P, Q<108 onpenenuts,
SIBJISIIOTCA JIH OHH B3aHMHO NpPOCThIMH. J[Ba 4HCJIa Ha3BBAIOTCH B3aHMHO
NPOCTHIMH, €CJIH OHH HE HMEIOT OGIHX AeauTenei, Kpome 1.

4. B unrepBaJte or 1 go 1000 HafiTH Bce mapHbie NPOCTHIE YHCJA.
MapHroimu npocmotmy YHCJaME Ha3BIBAIOT ABA MPOCTHIX YHCJIA, PAa3HOCTD
MeX1y KOTOPHIMH paBHa 2, Hanpumep: 3 u 5, 11 n 13, 17 u 19.

5. Yucao Apmcmponea — taxoe uucao H3 K uudp, Ajas KoToporo
cymma K-x creneHell ero uudp paBna camoMy uyHcay. Hanpumep: 1563=
=134-5%4-3%

Haiitn Bce uncina ApMCTPOHra H3 ABYX, TPeX, 4eThipex uHop.

6. Ilarundpom — TaKoe coueraHHe UH(PP, KOTOpHIE YHTAIOTCH OLHU-
HAKOBO CJIeBa HampaBo M crmpaBa Hajeso. Hampumep: 121, 55, 4884.

HaiitTi Bce naJMHIPOMBI, AJIs1 KOTOPHIX:

a) HX KBaJpaThl — TaKXe MaJHHAPOMH (B HHTepBaJe ot 1 g0 1000);

6) X KyObl — TaKXe NaJHHAPDOMH (B HHTepBaje or | jmo 100).

7. Haneuartate rpaduk pacnpenejeHHss NPOCTHIX YHCEJ MO COTHSAM
C yKa3aHHEeM HX KOJHYecTBa B COTHe HJA MHTepBajsa or 1 no 1000.

8. CuacTiiuBHIM GyAeM CUHTAaTb TaKoe YHCJIO H3 INECTH LHOpP, B
KOTOpOM CyMMa JIeBHX TpeX uHdp paBHa cyMMe HMpaBbIX Tpex LHP.
Hanpumep: 457961 : 44-54-7=94-6-41=16.

Haiitn Bce caacTausbie uHcIa B HHTEpBaJe oT A 10 B H nogcuuTaTh
X Koauuecrso. [ToAcaHTaTh, CKONILKO CIACTVIHBRIX YHCEN — MAJHHIPO-
MOB HaXOAHTCSl B HHTepBaJje ot A Jgo B.

9. HafiTH MHHMMaJIbHYI0 H MaKCHMaJbHYIO CyMMH UH(Qp YHCAa B
HHTepBaJe oT A X0 B H MoCTPOHTL FHCTOrpaMMy pacrnpefesieHHs Yuces
no cymme Hx nudp (0<A <B<109).

10. HanucaTe mpOrpaMmy HaXOXHEHHs BCEX COBEPLIEHHHIX H ADY-
JKECTBEHHHIX YHCces B HHTepBaJe or 1 xo 10%. Cosepuernbin HaspBaeTcs
TaKoe 9HCJIO0, KOTOPOE PaBHO CyMMe BceX CBOMX JeJHTesell, 3a HCKIIO-
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YeHHEM CaMoro uuciaa, Hanpumep, 28=1--2--4--7-14. Hpyocecmeen-
HbIMU YHCJIAaMH HasblBaeTcsi TaKasi napa HaTypajbHeX unceal M u N,
IJIst KOTOPHX CyMMa Bcex AenHreseil uncia M (kpome uncia M) paBHa
N, a cymmMa Bcex Jenutedseii yncaa N (kpome camoro uucaa N) pasHa M.
Hanpuwmep, uncna 220 u 284 npyxecTBeHHble:

cyMma jpeanreneit 220:

1-}-2-+4+5-+104114-20-+224-444-554110=284,
cyMMa pneantenedi 284 :

1+ 2-F4-+71+142=220.

11. Hanucats nporpamMmy pasnoxenus uucaa A (A <10%) na npo-
CThle JeJHTeJH, NOACYHTLIBASI, CKOJILKO Pa3 BCTPEUaeTcsi OAHH U TOT XKe
NpPOCTOH Je/IHTeNb, a TaK¥Ke BBLIYHCIHTbL CYMMY STHX HeJHTeseH.

12. HsBectHo, uto J106Goe HarypasabHoe yHcao P (P>7) MoXHO
npeactaBuTh B BHae P=Ax3--Bx5. Hanucate nporpaMmy HaxoX-
nenust Bcex nap A u B pas uncaa P.

13. B namste DBM BBOAHTCA CTPOKa CHMBOJIOB BHJa: dd.mm.nnnn,
rae dd — jeHb, mm — HOMep Mecsua, annn — roi. B nporpamme on-
pelenuTh: a) MOPsAAKOBLI HOMep AHSA B rofy; 6) AeHb HelesH, Ha KOTO-
pblii mpHuLIace 3Ta AaTa.

14. B o6pauennu HMeiotcs Monerw 1-, 2-, 3-, 5-, 10-, 15-, 20-,
50-koneeuHoro pnoctonmHcTBa. Hamucate nporpaMmy, onpegessiomyio
clauy HaMMEHbIUHM KOJIHYECTBOM MOHET.

15. 3anamnyio ApoGb, npeicTaBieHnyio B Buge M/IN (M, N<
<108 — HarypaJbHLle YHCJIa), COKPATHTb 0O HECOKpPaTHMOH ApoGH.

YVKasaunusg K pemeHHi 3agay I ypoBH.

3. HafiTu Bce nennTesqn yncaa P H MpOBEepHTH, SIBJAsSETCS JH XOTS
6ul OAHH M3 HHX JeaHTeJeM uHcaa Q.

4. Hailtn Bce npocThie YHC/Ia B 3afaHHOM HHTepBaJe. Kaxpoe Ho-
BO€ NPOCTOE YHCJIO CPABHMBATh C NpeJblAyILHM Ha MapHOCTb.

6. PekoMeHpyeM BbiflesieHHble LHQPHI YHCIa 3aIOMHHATh B MacCHBe,
a saTeM CpaBHHBaTh NONapHO 1-10 H mocienHol0 UHOPH, 2-10 H npexa-
nocjenuion BT. A. 1o [N/2]-i uudpu, rae N — uncio uudp B uxcae.
TMocne HaXOXJEHHs YHCJIA — MAJHHAPOMA ONpPENeNsATh, FABJSETCHA JIH
ero kBazpar (Ky6) naJHHIPOMOM.

7. Tlocne HaXOXIEHHS NPOCTHIX YHCEN ONPEACNHTb, CKOIBKO HX
BXOJHT B KaXXAyI0 COTHIO, H 3alIOMHHTB 3TH KOJIHYeCTBa B MaccHBe. B Ka-
gecTBe TOYKH rpad)HKa MOXKHO NMeyataTb CaMO KOJIHYECTBO NPOCThiX YH-
ceJ B COTHe.

8. 6) CMm. yKasanue K pelieHHIo 3ajauH 6.

9. CM. yKa3aHHe K 3ajaue 7.

10. Hlast kaxnoro ancaa N crHavasa HaRTH Bce ero AeauTenH (Kpo-
me camoro N), Hafith HX cymmy M. Eciu M=£N, 1o unciao N He coBep-
wennoe. Jasnee HaliTH cyMmy jeauteneR unciia M (kpome camoro M).
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Ecau cymma fenuteneit uncna M pasia N, To M u N — ppyKecTBeHHHE
4HCa.

12. Crenyer opranusoBaTh noJaHuii nepeop scex nap A u B, npu
sToM A JonxHO u3MenaATsca or [P/3] 1o 0, a B — ot 0 g0 [P/5].

13. Ilpu noMomH cTaHAAPTHH X GYHKUHA A5l paGOTH C CHMBOJIbHbBI-
MH IepeMeHHBLIMH (CM. .6 IM. 3) BHIAEIHTb B pa3Hble NepeMeHHHle
JeHb Mecsla, HOMep Mecsua H HoMep ropa. [lajee cM. npumep l.

14. lns onpenesneHnst pa3Mepa ciaBaeMoli ClauH CHauaJa ompege-
JIUTh, CKOJIBKO TpebyeTcs AJjs S9TOro MoHeT 50-KoneeuyHoOro AOCTOHHCTBA,
satem 20-, 15-, 10- u T. 1., MOKa Heo6XoAHMas cyMMa He 6yjaer HaGpaHa.

15. Ha#itH Bce npocThie feautenn M, a 3aTeM KaXAawlil HeJHTeNb
C Y4eToM ero yacTOThl [POBEPAThb, SABJAETCH JH OH JAeaHTeseM N,

3anaunue Il ypoBHsa CogepXHT Gosee CJI0XKHLIE 3a1auH,
TpeGyioliHe HCIOIb30BAHH HECKOJBKHX THIOBBIX aJrOPHTMOB, ONHCAH-
HbIX BO BBelleHHH. THNOBbIe aArOPpHTMbl OQOPMHTL KaK MOANPOrPaMMbl.
Hanucath nporpaMmy peineHHss npejpsioxeHHoH 3apaun. [ToaroroButs
tectol. [IpoBeputh pabory nporpammn Ha IBM. [IpoananusnpoBats
BO3MOXHOCTb MOBBILIEHHA 90(EKTHBHOCTH NPOrpaMMH (yMeHbmeHna
KOJIHUECTBA BBLINMOJIHAEMBIX ONepalHii).

Bapuanmer 3ada4 11 yposnus,

1. Hanucartps nporpaMMy HaxoxjaeHHs 10 HaHMeHbWIHX HaTypajib-
HBIX yHcesn Takux, uto X°®=A34-B34-C3, rae A, B, C — HarypaibHue
yucna, Az=B+C.

2. Halitu Bce HaTypasbHBle 4-X 3HaYHBle YHCJ/IA, He IPEBOCXOAAILHE
saganHoro N, HHGPH B KOTOPHIX 05pasylor CTPOro BO3PacTaioLLyO Mo~
caegoBarensHocTs 103 <N <10%,

3. dasa nansoro HatypaanHoro aucaa A (A <10%), sagaunoro B fe-
CATHYHON CHCTEMe CYHCJIeHHs, HaHTH ero NpejiCTaBjieHHe B BOCbMepHU-
HOM H JBOHYHOH CHCTEMaX CUHCJIEHHS.

4. HafiTh Bce rakHe npocThle 9HCJ]a, He NPEBOCXOAsLIHE 3ajaH-
woro aucna N (N<10%), npouunas sanuch KOTOPHX MOpEACTAaBJAAET
MaJHHAPOM.

5. Haiiti 10 TakHX HaTypa/JbHBIX YHCEJ, KaXXA0€e H3 KOTOPBIX MOX-
HO NpelCTaBHTb KaK CyMMy KBaJpaToB ABYX HEOTPHUATENbHBIX YHCEJ,
NpeACTaB/JeHHYIO ABYyMA cmocoGamu, T. e. M=I*4-Ji=K2-{-L2% I, J,
K, L — passme wumucaa.

6. Hafitn Bce TpexsHaunble 9HC/ia, CyMMa HHp KOTODHX paBHa
N(1<N<27).

7. ITocTpoHTh rHcTOrpaMMy 9acTOT BHNajaHHfA 4Hcaa 13 Ha pas-
Hble JHH HejeJH 3a mepHoX ¢ 1920 mo 1986 rogml.

8. OmpenesnuTs, CKONBKO pa3 Ha KaXAWA JXeHb HeleJH Bunajan
Baul AeHb DPOXJEHHS.

9. IMocTpouTh rHCTOrpaMMy BHNAAaHHA LHA POXKAEHHHA Ha pa3sHy-
Hble JHH HejeJH.
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10. HanucaTte nporpaMmy, negaTaoilylo KaJeHAapb Ha 3ajaHHH
Mecsll 3aJaHHOTO Troja.

11. HanucaTte nporpammy, neyaTamoumyio KajJeHAapb AJs 3afaHHO-
ro roja.

12. Hanucate nporpaMMy nocrpoeHus rpaduka GHOpHTMOB Ha 3a-
AaHHHA HHTEPBaJ BPEMEHH.

13. CTyneHT ROJKeH 3aMHCaThC Ha clayy 3K3aMeHa B OJHH H3
geTHpexX NpejIoXKeHHbX AHed. HanucaTe nporpaMmy, Koropas Ha oc-
HOBaHHH GHOPHTMOB NOMOXET eMy BHIGpaThb HYXHBIH JeHb CHauH 3K3a-
MeHa.

14, A% BHINONHEHHS OTBETCTBEHHOTO 3aJaHHA CDOKOM Ha HeleIo
KOMHCCHfl pellHJia BhIGpaThb OJHOrO #3 NATH NPETEHNEHTOB Ha OCHOBE
rpadpuka ux OGHopuTMoB. CocTaBbTe NPOrpaMMy, KOTOpasi INOMOXKET
KOMHCCHH OCYILeCTBHTb BhIGOP.

15. Tpenep ¢yrGonbHOM KOMaHAbl peIIHJ BLICTABHTh Ha Marty,
Ha3HayeHHLIl Ha Onpeje/NeHHHI JeHb, KOMaHAY C yueToM rpaduka GHo-
puT™MOB ¢yTtGoancroB. B Komanpge 18 ¢yrbonncros: 2 Bparaps, 6 3a-
IHTHHKOB, b nosy3amuTHHKOB, b Hanajaomwux. Ha Maty TpeHep Xxouer
BLICTABHTB: | BpaTaps, 4 3aHMTHHKOB, 3 MONY3alHTHAKOB, 3 Hanajxaio-
X,

YkKkasanuas K pemeHnunio 3agau Il yposHa

1. PekoMenayercs aas Kaxpuofi cymmbn S=A3-B3-4-C® naxomuts

qucao D= 3;/3, a 3aTeM NPOBEPATH, ABJAAOTCA M uncaa [D] u [D]41
HCKOMBIM X,

2. Tpebyercst OPraHH30BaTh YEThIPE BJOXKEHHEIX LHKIa N0 KaXAoi
H3 uHdp uucaa.

3. Has nepeBopa uncsa A, sajaHHOro B JECATHYHON cHCTEMe CyHc-
JIeHHsI, B CHCTEMY CUHCJIEHHS 110 OCHOBaHHIO P TpeGyercs HaiiTH K0addu-
UMEeHTH ¢; B PasjioXeHHH A: ’

A=c,-Pr+ ... 4€P2+c1P+cy,

rae AJs Bcex ¢; cnpasefnuso: 0<c;<P—I.

3TH K03pGHIUHEHTE ONpefesasioTcs KaK OCTaTKH NPH JeJeHHH Ha-
IleJI0 Ha OCHOBaHHE CHCTeMHl CuHc/enuss P HcXonHOro uucia A M nociue-
AYIOUWHX YacTHLIX OT JeJIeHHA g;

gi=qi+i-P+ci i=0,1, iis, n; g=A4.

Jenenne npoxosxkaercs X0 T€X Nop, NOKa oyepesHOe yacTHOe He Gyper
passo 0. '

Jas yckopeHHst mepeBoja 9Hces B JBOHYHYIO CHCTEMY MOXHO IOJIb-
30BaThCA CJAEAYIONIHM CBOHCTBOM JBOHYHOH H BOCbMepHUHOH CHCTeM
CuHMC/eHHs: KaXjas ABOHYHas TPHaja MoXeT OHITh 3aMeHeHa OZHOM
pochbMepHuHolt undpoii. Hanpumep:

(1971)10= (3663)g=(11 110 110 011,
3 6 6 3
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IMosTomy npm mepeBofe 4HCeN H3 NeCATHUHON CHCTEMbl CYUHCICHHS
B JBOHYHYIO DEKOMEHIyeTCsi MepeBOAHTb CHAuaia YHCJIO B BOChMepHY-
HYIO CHCTEMY, a 3aTeM 3aMeHATh KaXIyi0 uudpy BOCLMEPHUYHOrO YHCIIA
ee JBOHYHLIM IKBHBAJEHTOM.

6. na pemenus 3ajayd TpeGyercsi OPraHH30BaThb UHKJ 1O ABYM
undpam (I u J) yucna IJK, a tperbio uudpy (K) BHYHCAATL KaK pas-
uocte K=N—I—J. Ecin K — undpa, to gucao IJK ynosuersopser
yCJIOBHIO.

12. ®u3nugecKoe, 3SMOLHOHAJIbHOE H YMCTBEHHOE COCTOSIHHE H3MEH -
IOTCSL CO JIHS POXKAEHHS UHKJIHYECKH c nepuopom 23, 28 u 33 gus cooT-
BercTBeHHO. CocrostHHe 1ja D-ro [HS CO IHA POXKAEHHs Onpefeqasercs
no dopmyie

Y=SIN (X1),

rae X1= (D/X—[D/X])-2n (X=23, 28 nnu 33 1na QuaHuecKOro, SMo-
[{MOHAJILHOTO H YMCTBEHHOTO COCTOSIHHS).

Jaa nonyuenHs rpadHKa, HaUHHAs CO JHs, ONpPENENAEMOro 3afaH-
Holt fatofl, Ha S HelH HyXXHO ONpeNeNHTb, KAKHM JHEM CO IHA POXKACHHS
ABJsgeTcs Ha'IaJIle\ﬂﬁ JeHp (C y9eTOM TOro, 4TO KaXAblH uyeTBepTHlil
roj — BHCOKOCHHIH), H Jajee OpDraHH30BaTh LMKJ [0 HOMEePy AHS OT
1 1o S or 3axaHHOM faThl, MeYaras C yueToM Maciutaba KaXKAyl TOUKY
Tpex rpadHkos.

13. Heo6xoauMO nmpoaHaJH3HPOBaTh YMCTBEHHOE COCTOSIHHE 3a 4e-
Toipe AHA. CM. TakXe yKa3aHHS K 3agade 12.

14. s Kaxaoro H3 NpeTeHXEHTOB CJeAyeT OonpeleaHTh 3HAUEHHS
QYHKIMH ero GHODHTMOB Ha HeJeJI0 H PeKOMEeHJ0BaTh KOMHCCHH KaHAH-
JlaTa, MMEIOLIEr0 B CPeiHEM HaHJydllee COCTOSHHE.

15. Jna KaXporo Hrpoka KOMaHAE BHUYHCJIHTb 3HaueHHe OyHKUHH
ero (pH3HYECKOTO IHMK/Ia H PEKOMEHA0BaTh TPEHEPY BHCTAaBHTh Ha Hrpy
TeX HIPOKOB, Y KOTOPHIX BHUHC/JIEHHOE 3HauenHe GpyHKIUHH HauGo/bIEe,

3anaunue Il yposusa Tpebyer HCNOAb30BAHHS aJropHT-
MOB paGoTHl C MHOIOPa3pSAHBIMH YHC/JIaMH, NpHBEXEHHBIMU B 1. 5 Teope-
THYeckoro BBefeHHs. Heo6XonHMO pa3paGoTaTh aJirOPHTM pellleHHs 3a-
JauH, HCNOJb3Yys THNOBHIE aAropHTMel. COCTaBHTh NMPOTrPAMMY peLICHHS
sagaun. Iloarorosurs TectH. IIpoBeputs paGory nmporpammsl Ha DBM.

Bapuanme: sadau 111 yposus.

1. Hanncate nporpaMmy mnepeMHOMEHHS [BYX MHOTOpaspsiiHbIX
yuces, mepsoe u3 M uudp, Bropoe — u3 N (M, N <10).

2. Hanucarts IporpaMMy BLIYHC/ICHHS Pa3HOCTH ABYX MHOropaspsj-
HHIX YHCeJ, yMeHbmaeMoe — u3 M uudp, sounraemoe — u3 K (M>K,
M, K<50).

3. Hanucats nporpaMMy yMHOMEHHS JBYX MHOrOpa3psiAHbIX JBOHY-
HBIX uuces, mepsoe u3 M uudp, sTopoe — H3 N (M, N <20).

4. HanucaTe nporpaMmy JeleHHS HaueJ0 JBYX MHOropa3psiZHHX
yHced, Aenumoe — H3 M uudp, Aeaurens — u3 K (M>K, M, K<30).
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5. Hanucath nporpaMmy, BHIIOJHSIOIYI0 MO BHOOPY ClOXKeHHe,
BHIUHTAaHHE, YMHOXEHHe HJH Je/leHHe HalleJo ABYX BOCbMEPHUHBIX 4H-
ces (KonHuecTBO uHdp B uHcae <30).

6. Jlano MHOXecTBo M3 N HarypaabHmx uucea (N <30). Hafitu
TaKHe JiBe IPYNINb H3 3THX YHCeJ, A KOTOPHX MOAYJIb PA3HOCTH MeX-
Iy CyMMaMH 3JeMeHTOB rpynn MHHHMajaeH. Kaxnoe uHclo MHOXecTBa
JOJKHO MpHHAaIJeXaTh KaKoA-HHOYAb rpymnne.

7. Ias KaXa0ro yueHHKa Kjacca H3BeCTeH €ro Bec B KHJOrpaMMax.
Hano naiiTh Bce BapHaHTHl COCTaBa JBYX KOMaHA IO INePETArHBAHHIO
KaHaTa TaKHX, YTO MOAYJIb Pa3HOCTH CyMMapHOro BeCa YJIEHOB KOMaHJ
MHHHMaJIeH.

8. 3anano 10 npoH3BOILHHIX HAaTypaJbHEIX yHcesa. Ha#iTh Bce rpymn-
IH 10 5 4HCes, CyMMa KOTOPHIX paBHa 3aflaHHOMY YHCAy M.

9. Ha npuuane XAyt mocaikn N maccakHpoB BMecTe ¢ Garaxom.
Jlns Kaxpaoro maccakHpa H3BeCTeH ero Bec BMecTte ¢ Garaxom. Kamu-
TaH XoyeT IOCaIHTh Ha NapoxXol KaK MOXHO G6oJbile maccaXXHpos.
(CopTHpPOBKY 1O BecaM He NPOH3BOAHTB.)

10. OnpenenuTh YacToTy NosiBjeHHus B uHcae NI nudpu K (N <100).

11. Hafith Takoe MHHHMajbHOe 4Hca0 N, uto B yHcae N! cymma
HHQp — MaJHHIPOM.

12. OnpepenHTs 4acTOTH BXOXJeHHS B uHcao N! (N<100) undp,
H3 KOTOpHIX cocTOMT N!.

13. Hanucate nmporpaMMy, BHIOJHSIOWYIO MO BHGOPY CJOXKeHHe
HJIH BHIYHTaHHe IBYX MHOrOpaspsiAHEIX ABOHYHHIX yHces (KOJHYECTBO
paspsanos <30).

14. Haiitn Bce Takne N (N<100), uro y uncaa N! cymma undp —
npocToe YHCJIO.

15. Haiitn Bce takue N (N <100), uro y yncina N!cymma nudp —
KBajpaT leJOro uHcja.

YkKasauusa K pemennio dagau Il ypoBHs.

5. B mporpaMMe HCIO/Ib30BaTh Nepexof K OJIOKaM YMHOXeHHs,
CNOXKEHHS, BHIUHTAHHSA H JeJIeHHs HalleJo C NoMolbio onmepatopa ON
GO TO. )

6. [as pemeHHs 5TOH 3afayd Tpebyercsi HAATH BCe MOIMHOXECTBA
MHOJKECTBA M3 1 3J1eMeHTOB. Bcero Takux moxaMHoxects 2%. Ho Tak Kak
Hac He HHTEPecyIoT NOJIHOe H NMyCTOe MOXMHOXEeCTBA, TO BCEro Heo6Xo-
JAUMO HaWTH 27—2 moaMHOXKecTB. TaK KaK pa3GHeHHe OCYILeCTBJSETCH
Ha JiBe TPYyNIb, TO BbIAEJHB OXNHY FPYNNYy, aBTOMaTHYeCKH HOJydYaeM
APYryio (Kak JONOJHeHHe JO INOJHOrO MHOXeCTBa). 3HAuHT, Halas
26-1_] NOAMHOXKECTB, MH MOJYYHM BCEBO3MOXHbIE Pa3GHEHHSI HCXOL-
HOro MHOXeCTBa Ha 2 rpymnmhl.

HcxopHble uncia pa3MecTHTh B MaccHBe (Hanpumep, A). IToammuo-
JKecTBa, COCTABJSIOMHE NePBYIO TPYNIY, MOXHO BHAEATh, HCIOAB3Y S
ABOHuHHE (n—1) paspsnHble uHcaa, HayHHasg ¢ 1. O6uiee KOJH4eCTBO
TaKHX yHcea 2" ~1—] paBHO YHC/Y BO3MOXKHBIX pa3OHeHHH Ha 2 rpynnu
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HCXOAHOI'O MHOXecTBa (CM. Bhille). Kaxnomy paspsiny ABOHYHOro YHcaa
NOCTaBUM B COOTBETCTBHE 3JieMeHT MaccHBa A. Ec/iu paspsj comepxHur 1,
TO GyAeM CYHTaTh, YTO COOTBETCTBYIOLHH 3JieMEHT MacCHBa A OTHOCHT-
cs K nepBoi rpynme (MHaue Ko BTopo#). JlJasd KaXAoro H3 BO3MOMKHBIX
JIBOHYHLIX (n—1) pa3psAHBIX YHCEJ HYXHO BBIYHCJAHTH cCyMMy Sl coor-
BETCTBYIOIIHX 3JEMEHTOB MaCCHBa A H ONpEReNHTb MOAYJb Pa3HOCTH
MeX1y CYMMaMH 3/J1eMeHTOB, OTHOCSLIMXCH K Da3HbIM TpPyNnaM, Kak
ABS (S—2#S1), rge S — cyMma Bcex uuces, NpHHa/IeXalluX MHOXeCT-
BY (ee MOXHO BBHIYHCJHTL B HayaJjle nporpamMmel). Pa3buenue, yayuuaio-
uiee KpHTepUH, HYXKHO 3allOMHHATb. JIBOHUHBIE WHMC/AA XPaHUTh, KakK
MHOrOpa3psiiHble 4HcIa (0fHa LHdpa B ONHOM dj4eMeHTe MaccuBa). Kax-
Jioe ciefylolilee YHCJO NOJyyYaTh, NpUGaBiAsa 1 K npepbiylleMy ABOHY-
HOMY 4HCJIY.

7. CM. ykasanue K 3ajaue 6.

8. 10 uuces, 3aJlaHHBIX B KayecTBe HCXOXHBIX MAaHHbBIX, Pa3MeCTHTb
B MaccuBe (HanpuMep, A). ITocTpouts Bce MATH3HAYHblE AECATHYHBIE
yucaa, LUGpPE KOTOPHIX 06pasyloT CTPOro BO3PacTalolLyIO INOCJAENO0Ba-
TeJAbHOCTH (CM. yKasaHHe K 3afade 2 ypoBus II). Cuuras kaxayo uuppy
(yseauueHHYI0 Ha |) B 9THX YHCJIaX HHAEKCOM 3JieMeHTa MacCHBa A,
CYMMHpOBATb €ro 3J€MeHTH, COOTBETCTBYIOlUHe HudpaM KaxXAoro ns-
THSHAYHOI'O YHCJA, H MOJyYaloWylocs CYMMy CpaBHHBaTh ¢ M.

9. Cm. ykasaHHe K 3amaue 6.

13. B oaHOM 3jieMeHTe MacCHBAa XPaHHTb OJHY ABOHYHYIO LHDPY.
CM, TakXe yKa3aHHe K sajaue 5.

BonpocsH A1 caMOmnpoBeDpKH.

1. KaKue atansl Hy»xHO BHIIOJHHUTDb NPH pPellleHHH 3afaud Ha IBMp
Kak paspa6oTaTb aJropHTM pelleHHS CJAOXKHOH 3afauH? Urto Takoe
MEeTOJ INOIIAaroBOH AeTaJu3aLHU?

2. KaKue mpocTble MPHeMbl MOXKHO HCIIOJIb30BAaTh JJIS NOBbILIEHHS
9QpeKTHBHOCTH nporpaMMbl? KakuX npaBHJl HYXKHO NPHJEpPXKHBATbCH,
yTo6Ll mporpaMMa Gblia yAoGHOH HJf BOCNPHATHSA?

3. Kak BHJeaHTb LH(PH HaTypaJbHOro yucjaa? KakuM npH srom
ROJKHO OBITb YCJHOBHE BBIXOJAa H3 ILHKJIa?

4. ANropuTM HaxoxJeHus JenuTenell yncaa. OGbACHHTL, MoueMy
ynpasifiomas nepeMeHHasi UuKJAa H3meHsercs o [N/2]? Kaxk oGec-
NeYuTh COXpaHeHHe HaWAeHHHX HenuTesNefi B mamaru DBM?

5. ANTOpUTM HAXOXIEHHSA NPOCTHX uucest. Peurero Sparocdena.
Kak HyXHO 3aaTb HCXOLHBIe JaHHble NJIsi PaGoTH ajropurma? B uem
OrPAaHHYEHHOCTb NPHMEHEHHs 3TOro MeToAa?

6. AJropHTM omnpejeieHHs, ABJNAETCA JH YHCAO NPOCTHIM.

7. ANropuTM HaXoXJeHHs NPOCTHIX YHCeJ B 3aJlaHHOM HHTepBale,
Mouemy war npocmorpa paseH 2? IloueMy HpPOCMOTP HauMHaeTcHd C
NepBOro HEeueTHOrO YHMC/IA H KaK 3TO OpPraHH3yeTrcs B Iporpamme?

8. Kakoe uucjao HasbiBaeTca MHoropaspsaiubiM? Kak mpeacras-
JisieTcsi MHoropaspsifiHoe yucjo B nmamath IBM? Kak ocymecTsaserca
BBOJ MHOTOPa3psAJHOIO YHCJa, €C/IH KOJHYECTBO ero HHM(p a) H3BECTHO
nepej BBINOJHEHHEM NpOrpamM, 6) NPOU3BOJBLHO?

9. AJNropUTM CJOXKeHHUSA ABYX MHOropaspsjubalX 4ucel.
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10. Kak opranHs3oBaTb BbIBOJ MHOrOpPa3psifHbIX 4YHCE], eCJdH KO-
JHYeCTBO ero uubp 3afaHO MepeMeHHOH?
AnropuTM YMHOXEHHS MHOrOPaspsAfHOrO 4YHCJa HA YHCJO.

Paboma 12. MIPOFTPAMMUPOBAHUE UTP

Teopernueckoe BBejgeHHe JlHajsoroBoli pexuM pa
6ol Ha DBM npn Hcnoab3oBaHHH GefiCHKA MO3BOJSIET PeaH30BHBATH
Hrposbie mporpaMmel, rie 9BM renepupyer caysafinne aucaa, Heo6xo-
RHMble IpaKTHYECKH B JI0GOH Hrpe, a TaKXKe MOXKeT BERICTYNaTh B pPOJH
naptaepa. Pa3pa6orka HrpoBux nporpamM gaer Goabwoll apdext npw
o0yueHHH NPOrpaMMHDOBAHHIO, TAK KAK BHISHIBAET HHTEPEC 06yuaeMhX
4 Tpe6yeT UCIO/b30BaHHA Pa3HOOGPASHBIX P HEMOB IPOrPaMMHPOBaHHUS
U CPeiCTB sA3bIKa.

B kauecTBe BapHaHTOB 3aja4 B paGoTe npeAsaraloTcs HLDH, CPaB-
HUTEILHO JIETKO MOAJAiolHecs MPOrpaMMHPOBAaHHIO, TakKHe Kak ¢«Mop-
ckoit Goit», «BeikH M KopoBh», «Kapyce/an-/10TO» (IeTCKasi ¢pyJeTKay),
«HaGepn cymmy», «Bpocanue xocreii» H HekoTophe Apyrue. Uto6e H3-
GexXaTb FPOMO3JKHX MPOrPaMM, YCJIOBHH HEKOTOPHX HID YNPOLLEHKH MO
CpaBHEHHIO C CYUIECTBYIOUIHMH NpaBHIAMH.

Bo BBefleHHH PacCMAaTPHBAIOTCH CHOCOGH MOJYdYeHHT CaydaiHbIX
gycen Ha IBM.

1. Moayuenue cayuainoix qucea u3 unmepsazra (0, 1). [lonygenue
CIy49alHBIX 9HCeN OCYIeCTBAATCA B GeficHKe NMPH MOMOIH GyHKUHH
RND. Hcnonssosanne 9Tofi GyHKUHH B mporpaMme MO3BOJIAET MOJY-
9aTh ciaydaliHple 4HCJIa, pPaBHOMEDHO pachpeleleHHH® B HHTepBale
(0; 1). Hanpumep, npu BHIOJHEHHH omepaTopa

10 PRINT RNDsRNDyRND

Ha 9KpaHe MOsIBHUTCA
0.0407319 0.0528293 0.803172

Mpu nomown ¢yakuuun RND Bribuparorcs wucaa U3 Tabauus cry-
uafiHbIX YHCEJ, 3apaHee COCTaBJEHHOM H BBefeHHOH B maMaTs IBM. [Ipu
nepsoM nosisaenud ¢ynkuss RND B mporpamme BuGupaercs nepsoe
YHCJIO M3 TAGAHLUb, TPH KaXKIOM MOCHEAYIOmEM HCTONb30BaHHH (YHK-
uun RND Bui6upaercs caeayroiee 94c10.

MuoOrokpaTHoe BHITOJHEHHe MporpamMbl, coxepxkamed crpoky 10
(cM. BbILIG), MpHBEET K OAHHAKOBLIM pe3yJbTaTaM, TaK Kak IpH Kax-
IOM HOBOM BHIMOJHEHHH MporpaMmbl TaGaHNA CAYYaAHHIX 4HCeNd mpo-
cMaTpuBaeTcs ¢ Hadaja.

B HEKOTOPHX Clydasix (HanpuMep,.B urpax c IBM) xkenatennHo
npH KaXJOM HOBOM BHIMIOJHEHHH NMPOTPaMMel WMeTb APYryio mMocaefo-
BaTeJqbHOCTh Cayuafiasix uncel. [ 3TOro MOXKHO HCHO/AB30BaTh ole-
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patop RANDOMIZE, xotopuft Bu6Hpaer caydaliHEM o6pasoM TOuKY
BXoAa B TaGJHLY cAydaliHEIX YHCeJ, HampuMep,

10 RANBOMIZE
20 PRINT RNDyRNDsRND

[lpn HeORHOKPaTHOM BHINOJHEHHH 3TOH NporpaMMel Ha 3KpaHe 6vayT
NOSIBJAATBCA Pa3JHYHHE [OCHELOBATENbHOCTH H3 TPeX CJAydakHHX 9H-
cesn. Onepatop RANDOMIZE pasmemaercs B nporpamMMe nepej mnep-
BuM nosiBjenneM ¢ynkunn RND.

2. [Ipeobpasosanue unmepsasra usMeHenus caydalinoix qucea (0; 1)
6 unmepease (A, B). Ilas monyuenus caydyaliHHX YHce], MPHHAAdeXa~
UIMX OTKPHITOMY HHTepBaay (A, B), MoXHo Hcnosb30BaTh Cienylomee
BHIDaXeHHe:

(B—A)*RND-+-A.
Hanpumep, nporpamma

10 FOR 1=t TO 5
20 FRINT 2%RND+5
30 NEXT I

npy BHINOJHEHHH MedartaeT ciayyaliHme uHC/Ia, 3aKJIIOYEHHble B HHTEp-
paje (5,7):

5.08146
6.0565%
6.60634
5.12878
5.3156%

3. Moayuenue cayuatinoix yeaoix wuces ¢ npedeaax om K do L. Tlycrs,
HanpuMmep, Tpefyercd caydadHBIM 06pasoM NOJyYaTh Leable YHCAA
1, 2, 3, 4, 5 (1. e. K=1, L=>5), das s10ro KaxjaoMy ueioMy 4HCAY
BYXHO MOCTaBHTH B coorserctshe 1/5 wacts unteppana (0;1). INpome
BCEro 3To cAesaTh, pacTsaHyB HHTepBaa (0;1) B nsATh pa3 M CABHHYB Ha
1, 1. e. mpeo6pasosaTh HHTepBaa (0;1) B HHTepBan (1;6) H npuMeHHTH
nanee ¢oyukuHio INT (naxoxaende wesnofi yacTH).

Pacranyre unTepBan (0;1) B nmATh pa3 H CABHHYTb €ro Ha 1 MOXKHO
NpH NOMOIIH NpeoGpa3oBaHHUs

5«RND+-1.

Korpa RND<0.2, nepBoe ciaraemoe Menbme 1 H cyMma Menbme 2,
T. 6. MPHMEeHAs K 5ToMy 3HaueHuio ¢yukuuio INT, GyzeMm B kauecrme
pesynbrata umers 1. Ecin 0.2<RND<0.4, T10 nepsoe ciaraemoe
Gonblme HAX paBHO 1, HO MeHbme 2, H cymMMa GoJblle HIH paBHa 2,
HO MeHbme 3, T. e, NpH npuMeHeHHn ¢yrxuun INT Mu nmoayunMm B Ka-
qecTBe peay/brata 2 H T. A. U, Hakonen, ecan 0.8 <RND <1, 10 nepsoe
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enaraemoe GoJibime HJIH paBHO 4, HO MeHbume 5, A cyMMa Goabune HIH
paBna 5, Ho menbme 6. s npoussoasaux K, [, HyMXHO HCIONB30BaTH
npeoGpasoBanne

INT ((L—K+1)*RND+-K).

B kayecTBe mpuMepa COCTaBHM NPOrpaMMy MOJAY4eHHS CAydafHHIX
aucen aias urpsl «Cnoprtiioro: 6 us 49» (cm. mporpammy 5.10).

Mporpamma 5.10

10 RANDOMIZE
20 FOR I=1 TQ &

30 PRINT INT(49%¥RND+1)
AQ NEXT I
B0 sTOR

3amevanue [Ilpu cocraBnennu nporpaMMul He YUHTHBaJIacCh
BOSMOXKHOCTb NOSIBJIEHHSI COBNAJaIOUAX 9HCEJ.

4. [oayuenue M pasautdnblx Cayqalinelx yeavix uucer 8 npedesax
om K 0o L. IMonyuaemrie cayyaiinbie pessle gucia GyaeM mepechiaaTsh
B Maccus, Hanpumep, A. Yucna, HauMHasg cO BTOpOro, CpaBHHBaeM
C MOJNIyueHHBIMH paHee YHCJaMH (9neMeHTaMH MaccuBa A). Eciu takoe
9HCIO y2Ke HMeeTcs B MacCHBe, To 6yleM reHepHpOBaTh HOBOE CIyualiHoe
9HCJIO, MOKa He MOJYYHTCA B HTOre TpeGyemoe KOJHYECTBO Pa3jIHYHBIX
caydafiHBIX HeJbX 9HCeJ.

Ilp uwmep. FeHepanusa nfATH pasAHUHBEIX CAYYafHBIX GHCEJ AJIA
ArpH B «Croptioro: 5 u3 36» (cm. mporpammy 5.11).

Cnucox ucnoassyembix nepementioix. VicXoqHble RaHHBIE: HeT.

PesysabraT: A — MaccHB pa3MepoM 8 nisf pasMelleHHsl MOJYyYeH-
HRX CJAy4afiHBIX YHCe.

BenoMorartesbHeie nepemennne: P — cayuafiHoe nesoe ancao U3
nutepsana {1, 36]; C — nmeer snauenne 0 wan 1; C=1, ecau B Maccuse
€CTb YHCJIO, PaBHOE BHOBb MoJyueHHoMmy; I, J —ynpasnsiomue nepemen-
HHe NHKJIOB; M — KOJNHYecTBO yiKe MOJY4YeHHHX CJAY4afiHBIX YHCEN —
®JIEMEHTOB MaccHBa A.

Mporpamma 5.11

10 RANPOMIZE

20 DIX A(S)

30 A1) =INT (I4%RND+1)

40 ¥=1

50 FOR I=2 T0 &8

H0 F=INT (JA%RND+1) \ C=0

70 FOR J=1 T M

B0 IF POYACIY B0 10 100

90 C=1 \ J=)

100 NEXT JJ

110 IF C=% 60 TQ &0

120 AL =P \ N=H+l

130 NEXT ¥

140 FOR I=i TO 8 N\ PRINT A{IIS N\ NEXT I

150 sTOP
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Moscunennsa kK nporpamme. Ecan BHoBb Cresepupo-
BaHHOE LeJ0e UHCIO P yiKe HMeeTcs cpefiH SJeMEeHTOB MaccHBa A (ye-
JoBne B cTpoke 80 He BunoJaHsercs), nonaraem C=1 (crpoka 90),mepe-
MeHHOH LHMKJa J npHcBauBaeM SHauende (J=I), npeBocxoasimee Bepx-
HIOIO TPAaHHULY BHYTpeHHero nvkaa M (M Ha elHHHIY MeHblle TeKyIllero
sHauenus [), AN ero sapepILeHHA.

lMpumep 1. Hepa Bawe. B urpe yuacTBywT ABO€. YCJIOBHS
nrpu: uMeercs N npexMeros. Conep HUKH XONAT 10 odepenH. 3a KaX Il
XoJ, HrPOK Moxer B3sATb 1, 2, ..., K npeameros. Ilpourpriaer ToOT,
KTO BHIHYXJ€H B3SITh NOCJENHHH NpPEAMET.

PaccvorpuM uacTHHi#l caysali Hrpm Bame, korma N=15, K=3.
HeTpyaHo BHAETb, 9TO B STOM YaCTHOM CJydYae aJropHTM BLIMIpHIA
Il IEPBOrO MrpoKa ciefyomHua:

1. BsaTe 2 npenmera;

2. BTOpPO#l H mOCJENyIOWMA XOAH JAeNaTh TaK, 9TO6H KOJHYECTBO
npeaMeroB, B3ATHX BMECTe C COMEPHHKOM 3a OYepelHOH XOi, COCTaB-
A0 B cyMMme 4,

SroT aJArOpHTM NPUBOAHMT K BHHUIPHIY Takke mpu N=7, 11, 15,
19.,..

CocTaBMM IpOrpaMMy B COOTBETCTBHH C 9THM aJrOPHTMOM AJf CJay-
wasi, Korja nepsuil urpok — 3BM, 1. e. 2BM genaer nepsufi xo1 (npo-
rpaMma 5.12). B nporpaMMe HCIOJB3YIOICA CJEAYylOllHe NepeMeHHHIE:
N — koauuecTBO npeaMeToB (B Hayaste urpm N=15), L — aucao
npeiMeToB, B3sTHX 8a 1 Xoi moouepegno KaXAbiM HrpokoM, I — Koz
yuactuHka (1 — 3BM, 2 — ee maptHep).

3ameuaHnue BerBb, Koropas peannsdyercs NpH BHIIOJNHE-
nun ycaosus I=1 B crpoke 190 (BmBoA coobuienus «Bbl BHHrpajuy),
HHUKOra He GYJeT BHIMOJHATECA, TaK KaK NPOrpaMMa COCTaBJIeHA B COOT-
BETCTBHHU C AJrOPHTMOM, rapaHTHpylomuM BuHrpuim dBM. Opnako Ha-
JHYHe STO BeTBH MO3BOJIHT Jierko mepefiTu K Gojee ofieMmy ciayuaio,
KOrja HayaJbHO@ KOJHYECTBO NMPEeJMETOB NPOH3BOJLHO H, CJeN0BaTeb-
HO, He Bcerja rapaHTHpoBaH Buurpum 3BM.

[ToscueBus K nporpamMmMe. IlepBuil X0l BHNONHSAET
3BM (npr I=1 BHnoaHseTCs BeTBb, HauHHalowlascs CTpoKo# 120).
Iocne ouepenHoro xofa Koj urpoka I mameHser 3HaueHue (CM. CTPOKH
100, 160), 1 ecnu urpa He 3akonyeHa (Nz=1), To Xon nepefaercs mapTt-
Hepy.

PaccMorpuMm Gosiee ofwmui cayua#h urpsi, Korfa N mpOH3BOJBHO.
MpoBenem npepBapHTeNbHbIA aHAIH3. BHIMrpHI rapaHTHpOBaH mep-
BOMYy HIDOKY, €CJIH TOCJ€ €ro nepBoro Xofa KOJHUECTBO IpPeLMeToB
paBio 4xM--1, rae M — penoe (4Hcao XxoxoB), 9TO6H 8a M x0A0B,
Gepss B cyMMe C MapTHEPOM MO 4 mpeaMera, OH MOT OCTaBHTb IMoOcCHe
cBoero nocjeanero xoxa 1 mpeamer. T. e. CBOMM NepBHM X00M nepBhifi
HIPOK NOJIXKEH, eCJH STO BO3MOXKHO, NPHBECTH MTPYy K 3TOH CHTYyalHH.
Ecan M onpenesneHo, To nepBmil XO4 MepBOro HIpoKa AOJKeH OHThb
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Mporpamma 5.12

10 N=15

20 L=2

30 I=1

40 IF N=1 GO TO 1%0

50 IF I=1 GO TO 120

60 REM XOA BTOFOPQ WPFORA

70 PRINT "RAW XOR . CKOAbKO WPEAMETOR BEFETE”S
80 INPUT L

20 N=N-L

100 I=1

110 GO TO 40

120 REM XOR 3BN

130 L=4-L

140 N=N-L

150 PRINT “MOM XOR"FL; “OCTANOCH” JNF“NFPEAMETOR"
160 1=2

170 GO TO 40

180 REM NEYATL PE3YJAbTATA WIPH
190 IF I=1 GO TO 220

200 T=="BN NPOUCPAM"

210 GO TO 230

220 TH="B BNUIFANL"

230 PRINT T

240 STOP

(N—4:xM—1) npexmeros. Las onpeleneHHss M HyXHO HaiiTH leJoe
or nenenus N—1 Ha 4.
Hrak, nepnfi XO4 MepBOro Hrpoka ROMXeH GHTh

L=N—4xINT (N—1)/4)—1.

Jlerko BHIETb, 9TO H3 UYeTHIpEX MOC/JeLOBaTeqbHHIX 3HaueHud N (Ha-
npumep, 14, 15, 16, 17) pas ogHoro moaywaerca L=0, T. e. HeRomycTH-
MO€ 1O mpaBHJIaM Hrphl SHaueHHe. JII060f X0z mepBoro Hrpoka B 3TOM
cayyae NpHBeJeT K BHIHIPHIY BTOPOro HrpoKa (€cjaH, KOHEYHo, TOT He
Gyzner omHGaThCH).

Ecau okaxercs L=0, To MamMHa jejaer nepBuf Xon, BhOHpas
gucao npexMeros L (1, 2 nan 3) cayvaiinuM 06pa3oM ¢ HCMOJIb30BaHHEM
¢yuxuun RND. ITocne kaxporo xona napTHepa MallHHa B HajeXjie Ha
ero owH6Ky 6yAeT NpoBepsTh, He MOABHJICA JH y Hee MIaHC Ha BHHIPHIM,
BuuucAsis L M cpaBHHBas ero ¢ HyJeM.

Kpome BBeenHu X nepementux (N, L, I), Hcnoas3yeM ele Bcnomo-
raTelbHyIO MepeMeHHy10 A, KOTopofi mpHCBOHM 8HaueHHe 1, ecan L#40,
H suagenue 0, eciu L=0. Ecau okaxercs A==1, To MallHHa HadHHaeT
caefoBaTh BHIUTPHIWIHOA cTpaTeruu} (cM. mporpammy 5.12) W BHIHIpH-
paer. Ecaun L=0, T0 mocse ouepepHoro xojza nmapTHepa MalllHHa CHOBa
BHIUHCJsET CBOA XOI B Hajexne Ha OIHMGKY naprHepa. M ecan rtakas
omu6Ka Gyaer coBepilleHa, TO MallHHa CPasy Ke HCMONL3YeT CBOH maHC.

INporpamma 5.13 peannsyer H3/IOMKEHHHIH anropHTM.
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Nporpamma 5.13

10 RANDOMIZE

20 PRINT “BBERWTE YHCAQ TPEAMETOB"
30 INPUT N

40 I=1 \ A=Q

50 IF N=1 60 TO 270

60 IF I={ GO TO 140

70 REN'XOR BTOPOI'O WI'POKA

80 PRINT “BAN XOR . CKOAbKO NPEAMETOR BEPETE"}
90 INPUT L

100 N=N-L

110 I=1

120 60 TO 250

130 REM XOR 3B

140 IF A¢)0 GO TO 210

150 L=N-4*INT ({N-1)/4)-1

160 IF )0 60 TO 190

170 L=INT(3#RND+1)

180 60 TO 200

190 A=1

200 60 TO 220

210 L=4-L

220 N=N-L

230 PRINT “HOW XOR*3LF* OCTAXOCH”IN;*“NPEAKETOB”
240 1=2

250 6O TO 50

260 REM NMEYATb PE3YALTATOB WIPM
270 IF I=1 GO T0 300

280 Tx="BN TPONPAM®

290 60 TO 310

300 Tx="EN BMHIPARK®

310 PRINT T

320 8TOP -

3ameuanue Jlumuue nepexoas B crpokax 120, 180 moxuo
He HCMoJAb30BaTh. OfHAKO 9TO B HEKOTOPOH CTEeMeHH HapyUIHT NpPaBH/b-
HYI0 CTPYKTYpYy NMpOrpaMmhnl (cM. Im. 3 raasu 1).

INpruBepeHHylo MporpaMMmy Jerko xanee o60o6mHTbL Ha cayuafi mpo-
HSBOJMIbHOrO SHaueHHsa K, T. e. BepXHero mpejeia 9HcIa IPeIMETOB,
KOTOpble MOTYT ObITh B3ATH 3a OLHH XOZ.

IMpumep 2. Hepac«Boku u xoposers. DBM resepupyer ueThpex-
8HaYHOE YHCJO, B KOTOPOM Bce uHGPH pasanuubl. HIrpok noixeH orra-
JaTh 9TO UHCJIO, Hejas HeCKOJbKO NMONHITOK (BBOAS unciaa B OBM).
Iocae BBoaa ouepexHoro gyncaa DBM npoBOAHT aHaJH3 H coobllaer o
CTeNeHH COBMAaJeHHf BBEJEHHOrO UHCJAA C HCXOAHHIM, T. €. 4HCaa «6hH-
KoB» H «KopoB». «KopoBa» — 3T0 nudpa B gHc/Ie HrpOKa, COBNAAAIOMAR
no pa3psAy € TaKko# xe nHopo#i B oTraisiBaeMoM uncie. «<Buk» — nudpa
B YHCJe HrpOKa, He coBhmajaiomasi Mo paspsafy ¢ TaKo ke nudpo# B
orrajgsiBaeMoM yucie. Ecan, nanpumep, 3agano aucio 6482, To uncao
5428 coxepkuT 1 «kOpoBY» H 2 «6hIKa»,
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ITporpaMMa 9Tol Hrphl NO/MXKHA COfEPKATb CAERYIOU[HE YacTH (CM.
nporpamMmy 5.14):

— ¢opmMHpoBaHHe cayuafiHOrO YeTHIPEX3HAYHOTO YHCJIA, B KOTO-
poM Bce UHGPH pPasAHYHBI;

— BBOJ H aHa/NH3 YHCJA HTPOKa, T. €. ONpejeJeHHs JHCIa «GHKOBY
H ¢KOPOB».

B nporpamme HYKHO HCNOJIESOBATh CYETIHK YHCAA XOLOB (BBeleH-
HBIX 9HCeJ) Hrpoka.

Hrpa sakanuuBaercs, Korjia 9HcJo NOJHOCThIO OTTaaHO HJIH HIPOK
npHsHaer ce6si MoGeXKIAEHHBIM.

[Ipu QopMHpOBaHHH dYeTHIpEXSHAUHOTO 9YHC/AAa A CHauajla HYXHO
NOJYYHTH 4 PaSIHYHBIX UeJbIX 9HCIa M3 HHTepBana [0,9] u momecTHTs
HXx B MaccuB Al. [anee chopMupoBaTe gHcio A, cantas Al (1) — gHc-
oM epuHHn, Al (2) — gHcIOM JeciTKOB H T. &., T. €.

A=A1(4)+1000--A1 (3)*100-A1 (2)+104-A1 (1).

[Tocne BBOma yHcia Hrpoka B ero HyXHO cpaBHHTh G A, H ecid
B=A, To u3 yHcaa B HyXHO BhigeauTs uHdpu B MaccHB Bl. Ilas Buine-
NeHHss UHppH Maajumero paspsjga (KOJHYeCTBA eLHHHI) HYXHO BLI-
9QHUCJHTH

P=B—INT (B/10)+10

u noaoxuts B1(1)=P. Hdanee nonoxurs B=INT (B/10) u npumenuts
Ty e MpoLeAypY LJs BhleNeHHs clenyiouefl ungpsl (IHCHA 1eCATKOB)
I

Jns onmpeneseHHsl gHCIa ¢KOPOB» H «GHIKOB» B 4HcIe B HyXHO
onpejelHTh, CKOJIbKO pa3 BHIIOJNHSIOTCA PaBeHCTBa

a) A1(I)=BI1 (1), I=1, 2, 3, 4;

6) Al(I)=B1(J), IsJ; I, J=1, 2, 3, 4.

Tak kak Bce uudpH YHCIA PA3NHYHLI, TO [1OCJAE BHIIOJHEHHS PaBEHCTBA
6) caefyer cpasy 8aBepWHTb WHKA mo J M mepefitH K caenyowmemy I,
yBeJNIHYHB YHCHO «GBIKOB» Ha l.

Cnucox ucnoavyemoix nepemexnoix. VIcXonHbie NaHHHIE: HeT.

Pesyabrat: N — uHClIO XO10B HrpoOKa.

BenomoraTenbHble nepeMeHHbie: Al — maccHB pasMepa 4 — cay-
yafinpie pasiHuHbie UH(PH, A — reHepHpyeMoe UeTHPEX3HayHO® THC-
Jgo, B — ancao wurpoka, Bl — maccuB pasMepa 4 — HHOPH uHCIA
urpoxa, K — aucso «koposy, bb — uncio «6ukosy, I, J] — HHIeKCcH —
ynpaBifiollHe NepeMeHHble UHKJIO0B, B2 — Konus 4ucna Wrpoka, He-
noib3yeMasi NpH BbJeJeHHH ero uudp.

3ananue | ypoBmusa 3anaun I ypoBHa npeanasHaueHH
AJsi NpHOGPETEHHs] HaBHIKOB paGoThi G JAaTIHKOM CJAydalHBIX THCEN
(¢pynxuueli RND) m Tpe6yioT cocTaBaeHHs NpPOrpaMM, HCIOJb3YeMHX
JJIs MoJydeHHs CaydafiHbIX YHCeJl NpH NporpaMMHpPOBaHH4Y Hrp (cM.
sanaun II u III yposne#), [ns kaxjol safjaun tpebyerca paspaboraTsb
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Mporpamma 5.14

10 NN AL(4) PBL(A)

20 RANDOMIZE

30 REM 3IBN 3AMAAMBAET YHCAC

40 A1 (1) =INT (LO#RND)

50 FOR I=2 TO 4

60 AL(T) =INT(10*RND)

70 FOR J=1 TOQ I-1

80 IF AL(I}=AL{S) GO TD 40

90 NEXT J

100 NEXT I

110 A=AL(4) %1000+A1 (3) #1004AL (2) #10+AL1(1)
120 N=0

130 FRINT "BANl XOA. ECAM HOXb - Bit CAAAHCH®
140 INFUT B

150 IF B=0 GO TO 510

160 REM 510 - NEFEXOR K CTEOKE C HOMEPOM §10s BM CRAAMHCH
170 N=N+1

180 K=0

190 REM K = KOMYECTRQ KOFQR

200 L=0

210 REM L = KOMMMECTRG BHKOE

220 IF A=B G0 TO 480

230 REM 480 - MEFEXOA K CTFOKE © HOMEPOM 480s BH YTARAZM
240 IF B(10000 GO TO 280

250 PRINT "BBERUTE {ETHFEX3IHAYHOE YUCHO*®
260 N=N-1

270 GO TO 130

280 I=1 \ B2=R

290 C=INT(E2/10) \ BI(I)=E2-C#10

300 B2=C \ I=I+t

310 IF I(=4 GO TO 290

320 REM CYUTAEM NOAKMECTEQ KOFOBR K BbKOR
330 FOR I=1 TO 4

340 FOR J=1 TO 4

350 IF I=J GO TO 390

360 IF BL(IY (YALCGD) GO TO 420

370 L=L+}

380 GO TO 430

390 IF BIKINCIAL(D) 6O TO 420

400 K=K+1

410 6O TO 430

420 NEXT J

430 NEXT T

440 REM NEYATAEM FE3YAbTATH X0AA

450 PRINT N3 "~ HW XOR”

4560 FRINT “BAHE YUCAO - “PBi” B HEM “iKi" KOPOBM» "3LJ" BhKA"
470 GO TQ 13¢

4B0 PRINT "B EAMEN YUCNE 4 KOPOEM - HA "IN}"-~QH XORY BM YTARAM®
490 PRINT "BAME YWCHO - "§RI* = "§A

£00 STOF

510 PRINT “HA “SNi“ ~OM XOAY BH CRAMHCHL®
520 PRINT "3ATARAHHOE YUCAO - "1A

530 PRINT “HIPA OKOHYEHA®

§40 STOP
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a/IlOPHTM H PHUMEHHTb OAHH H3 CIOCOGOB MOJyUYeHHS CAydaiHbIX THCel,
NpHBEJEHHBIX BO BBeLeHHH K pabore. [Iporpammy nposeputh Ha 3BM.

Bapuanmor sadau 1 yposus,

1. IMonyunTs ueTHIpeX3HaYHOE YHCJIO, BCE LHPPLI KOTOPOro pasiHy-
Hol. Hysnb Moxer GuiTh cTapwell nudpol gucia.

2. IToayuuTs 6 ueanx CAydYalHBIX YHcesq B HHTepBaje or 1 xo 6.

3. 3anano nenoe uucao A(AE [1,36]). [Monyunts cayuafinoe we-
no0e gucno B u3 uutepBana [1,36] u HamewartaTh cooGiieHHe, paBHO JiH
anciao B gucay A.

4, Tlposect tHpax «Crnopriaoro: 6 H3 49».

5. 3agana cuMsosabHas MatpAua A{J(10X 10), B kaxauft sneMeHT
KOTOpOfi 3aHeceH CHMBOJ «.» (Touka). CayuaifineiM o6pa3oM BHIGpPATDH
ONHH 3JMeMeHT! MaTPHUH A H 3aHECTH B HEr0 CHMBOJ # (3Be310%Ka).

6. Onpenenuts, momaljo JIH cilyyafiHoe uesnoe gucio C H3 HHTEpBa-
aa [0,36] B nexawn#t BuyTpH Hero uurepBaa [A, B]l: A B B — uesasie
qucaa, A>0. Ecnu C=0, to HanewaTaTs coobienue: «BbITTAJT HY /Ib».

7. B cumBoasHo#t MaTpuue AC{(10X 10), KaKaoMy 3jIeMeHTy KOTO-
po#t mpucBoeH CHMBOJ «.» (TOYKa), BHIOpaTh cJayuafiHbiM 06pasoM 5
pa3JHYHBIX 3JEMEHTOB H MPHCBOHTL HM CHMBOJ % (3Be3J04YKa).

8. B marpuue A (10X 10) 3HaueHHS BCeX 3J1eMEHTOB PaBHBl HYJIIO.
Bsi6paTh cayuaiiHbiM 06pa3oM 7 pasIHYHBIX 3J1€MEHTOB H MPHCBOHTH HM
3HaueHHe 3.

9. ITogcuHTaTh, CKOJLKO pa3 BCTPeTHJIOCH wesoe yHeao L cpexn K
cAy4yaliHbIX uessX uHces H3 HurepBana [1,6] (L €[1,6]).

10. IMonyunts M pas3iHY4HBIX CAyyaHHBIX 49HCeJ M3 HHTepBaJa
[K, L]; M<L—K.

11. OnpenenuTh, CKOABKO CAydafHBIX LEJbIX YHCEN H3 HHTepBaJ/a
[1,6] Hy®uo nonyunts, 4To6m 3agaunoe sncio L (L €[1,6]) scrperu-
JIOCh CPejH HHX POBHO 5 pas.

12. HanegaraTe mociaezoBaTenbHOCTh 10 pasyH4HBIX caydafiHbIX
ue/blX wHces u3 HHTepBana [1,20].

13. TlopcuuTaTs, CKOJIBKO pa3 BCTPeTHIOCH Leoe yucao P (P €[K,
L]) cpexm M cayuailusix ueasix gdcen B uurepsase [K, L]; M<L—K.

14, TMonyuuTs geThipex3HagHoe uenoe yHcao. Llndper Moryt cosma-
nate. Hyap He MoXeT GbiTh crapiued mHpoOH.

15. [MoayuHTh NATh PA3JIHYHBIX LEJNBIX YHCe] H3 HHTepBaJa [l,20].
B maccus B pasmepom 20 noMecTHTb 4HCJIO 7 B 3JIEMEHT, HHAEKC KOTO-
poro siBJIsieTCA MepBbIM H3 MOJYUYeHHBX CAyuYadHbIX UHCe], 3aTeM moMec-
THTh YHCAO B B 3/1eMeHT, HHIEKC KOTOPOro SIBJSIETCS BTOPHIM CJlyda#-
HbIM 9HCJOM, 3 — TpPeTbHM, 2 — 4eTBEpTHIM H | — MATBHIM (OCTaslbHbLI®
3JIeMeHThl — HYJIeBbI€).

YKasaHHsd K pemeHHI 8afad [ yposHaA.

1. CHagana moayuuTh 4 pas/AHUHBLIX IEJbIX YHCIAa HS HMHTEPBaja
[0,9], nomewas nx B MaccHs, Hanpumep, D. Majnee noayuutsh aucao A,
cuHrad, yt0 D (1) — KoaHuecTBo efunuy B yucae A, D (2) — komnuect
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BO AecsATKoB, D (3) — KoamuectBo coreH, D (4) — Ko/aHuecTBO THICHY.
T. e

A=D (4)%10004-D (3)*100+-D (2)*10-+D (1).

4. 3anaua CBOAMTCH K MOJy4eHHMIO 6 Das/AHUHBIX LEAHX GHCEN H3
uHTepBana [1,49].

b. Cnexyer cayuafiHbiM o6pasoM moayuuth 2 uednx uucaa I u J
u3 HurepBana [1,10], a 3aTeM NpHCBOUTL /MEMEHTY CHMBOJAbLHON MaTpH-
un A{J(I, J) 3nagenue .

7. TloayunTh nBa LeAbIX cJaydaHHbIX uHcaa I, J W8 HHTepBaJja
[1,10]. dmementy wmatpuuwm ACY(I, J) npucBoMTb smauenue =, Ias
KaXjo# HoBoH mapw uyucen I, J mposepsaTh 3HageHHe saemenra AY(I,
J). Ecan AJJ(I, J)="+", TO moayuHTb HOBYIO Mapy 9HceJ, NOKa HO
Gyner BHIOPaHO B HTOFe S pa3jHUHBIX 3/J1eMEHTOB MaTpHuH A}

8. CMm. ykasanua K 3ajaue 7.

Banaunue Il yposna 3agasn Il yposus tpebyior cocras-
JIeHHsl IPOrpaMM MpPOCTHX HI'D HJIH (GparMEeHTOB Hrp, HCHOJAb3yEMHX B
sanauax III ypoBua. [Ipu HX peieHHH 1Js MOJydueHHsS CAyYalHHX 9H-
ceJ CJeJyeT HCMOJb30BAaTh NMPOTPaMMLl, COCTAaBJIEHHHE N/ POLIEHHS
sagay I ypoBns.

Ians kaxnolt 3anaun TpeGyerca pa3paboTaTh aaropHUTM, HCOONB3Y S,
ec/H Heo6XOJHMO, METOJ MOIAroBofl AeTajH3aluHH, COCTABHTL NPOrpaM-
my. B nporpaMme npegycMoTpeTh BBIBOL COOTBETCTBYIOLIHX COOGLIEHH i
JAJs opraHHsanHH fHajiora ¢ OBM. [NpoBeputs paGory mporpaMMul Ha
3BM.

Bapuanme sadau 11 yposus.

1. Hanucare nporpaMmy Habopa CyMMbl OYKOB S M3 CjlaraeMhiXx,
ABJSIIOUHXCA LENBIMH GHCAAMH, KaXJ0e H3 KOTOPHIX MpHHANIEKHT HH-
tepBaay [K, L] u renepupyercs caygafiuum o6pasom. Cymmy Habupats
no tex nop, noka S <<N—>5 (N 3anano). Econ anauenne S okaxercs 60/b-
mwe N, HameyaTtaTh COOTBeTCTByioulee coobuenHe (pparment urpsl «Ha-
GepH cymmy», Habop oukoB DBM).

2. B sajaue 1 na6patb cyMmy S, KakK MoxHO Gones Gau3Kyio K N.
[lepen mosyueHHeM OdepefHOTO CIATaeMoro Ha sKpaHe JHCHJEs LOJXKeH
BLICBEUHBATLCA BONPOC O TOM, XO4eT HrpOK NMpHGaBHTh OdepefHOe CJia-
raeMoe WJIH 3aKOHYHTb HaGop cyMMsl (pparmeHTt urpol «Habepu cymmy»,
Ha6op OYKOB 4e0BeKOM — mapTHepoM IDBM).

3. IMonyunTs caydafiHHM 06pa3oM geThipex3HauaHoe YHCIO A, mHG-
PH KOTOpOr0 MOTyT COBMNajaTh, HYJNb He MOXeT OuTb crapielt nudpoi
grcIa (IUC/H0 A Ha 9KpaH He BHBOXHTCA). Beecty B namMars 9BM apyroe
geTHpexsHagHoe wHcao B. Omnpepennurs:

a) cKosbKo uudp gucaa B cosnanu mo paspsany ¢ undgpamu aueaa A;

6) ckoabKo uHdp uHcaa B HMeerca B yncae A (uudpn He coBma-
JaloT MO paspsay).

(PparMent Hrpn «BHKH H KODOBH» — ONpejeJieHHe Pe3yJibTaToB OLHO-
ro XOfa HrpHL)
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4. Tenepupyerca cayuafiHoe nesoe gucio A M8 Hutepsaia [0,36].
Ecan A=0, HaneuaTaTh cOOTBercTBylomee coo6menue, Ecau As40,
TO ONpeReJHTb H HameyaTaTh:

— YeTHOe YHCJIO A HJIH HeueTHoe;

— B Kako#t us uutepBasos nonajno A: [1,18], [19,36];

— B Kakyw nioxkuHy nomano A: [1,12], [13,24], [25,36];

— B KaKylo H3 neBsiToK nomaso A: [1,9], [10,18], [19,27], [28,36];

— B KaKylo M3 umecrepok nonano A: [1,6], [7,12], ..., [31,36];

— B KaKyio 3 Tpoek nonajo A: [1,3], [4,6], ..., [34,36];

— B KaKyIo u3 gBoek nonamo A: [1,2], [3,4], ..., [35,36];

— paBHo JH A 3anaHHOMy uenomy uscay B (B €&[1,36]).
(parment urpsl «Kapyceab-n0To» — onpefieieHHe pe3yJabTATOB Ofi-
HOTrO X0ja.)

5. I'enepupyercs cayuyaiiHbIM o6pasoM wuesoe YHCIO HS HHTEpBa-
na [1,10] 50 pas. [logcumtaTh, CKOJBKO pas BHINANO Kakioe LeNOe
9HCJIO, MOCTPOHTh HCTOrPAaMMYy 9acTOT BbMajaHHs UHCEJ H3 HHTepBa-
aa [1,10].

6. INoctpouts rucrorpaMMy H3 10 CTPOK, AJMHHA KaXKa0f CTPOKH 3a-
RaeTcsl clnyyaliHbIM o6pasoM B npenenax ot K go L cumsosos.

7. Hanucare nporpamMMmy onpeneienus K uHcen H3 uHTepBana
f1,36], umeomux HauGoabuyio yacTory Bmnajenus B 30 THpamax
«Cnoptaoro: 5 u3 36» (K <15). ITocTpoHTb rucTOrpaMMy 4acTOT NOSBJIE-
HHA STHX YHCel.

8. Onpepenntb, Kakoe 4yHCIO (4HCJa) Yalle BCEro BhIMajato B
50 THpaxax «CnopTaoro: 6 u3 49», HanedaTaTh 4acCTOTY MOSBJEHHS 3TO-
ro YHCJAa M CaMO YHCJO.

9. B cumBoabHoit MaTpuue AJ(10X 10) Bce sneMeHTH HMEIOT 3Ha-
geHHe «.» (Touka). CryuafiHeIM 06pasoM BHOGpPaTh OfHH 3JEMEHT MaTpH-
1IBl, TPHCBOHTH eMy 3HaueHHe X, a OKpYy2KalOLIHM ero 3JeMeHTaM NpH-
CBOHTb 3HaueHHe — (mpo6eu) (pparment urpu ¢Mopckoit 6oit» — yHHu-
TOXEHHe KaTepa NPH OuYepelHOM XOIe).

10. B matpuue A (10X 10) cayyafinaim 06pa3oM BeIGpaTh 4 ssieMenTa
TaK, 4To6H OHH He CONMPHKAcaNHCh APYr C APYroM (¢dparMeHT Hrpnl
«Mopckoit Goft» — pacctaHoBKa Ha moJsie 10X 10 ueTbipex KaTepos).

11. Onpenenuts, CKOJILKO pas BCTPeTHJOCH Lexoe gucao M (ME
€1[1,6]) cpenn wecTH cayvaiiHbIX UEARX qucea HS uHTepBana [1,6]. Ecau
M BeTpernioch Menee 5 pas, To moayuuth eme (6—K) cayuafinmx qn-
cea, rae K — KosuuecTBo mosiBieHuit gncsia M cpenn nepsuix 6 auce.
IMpoponkare moaydeHHe ciyuafiHHIX WHCeJ, MOKA YHCJAO He BCTPETHTCH
b pas.

12. B uncnosoit Matpuue A (10X 10) BeibpaTh caydaiiHbIM 06pa3oM
4 sjeMeHTa MaTpHUB A, pacHnoJOXKEeHHHX MOAPSAN MO BEPTHKANH HIH
ropu3oHTanH (¢dparMenTe urpsl «Mopckoh G6oi»y — ycTaHoOB/enHe Ha
nose 10X 10 yeTHipeXKA€TOYHOro Kopa6/si, pacnolOXEHHOTO Ha OXHOM
JIRHHH),
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13. B yncaosoit matpuue A (10X 10) BH6paTh cayuaiiHbIM 06pa3oM
4 cocefHHX 9JEMEHTa MaTPHUB A, pacHoJOXEHHHIX MPOH3BOJALHO IO
OTHOIIEHHIO APYT K APYTY, H SaMOJHHTb HX 4HcJaOM 5. OcrajbHble 3J€-
MeHTH HyJeBHe. (PparMent Hrpnl «MopcKolt 60fi» — ycTaHOBJeHHE Ha
noje 10X 10 ueTHIpeXKJIeTOYHOrO Kopalbusi, PaClOJOXKEHHOrO [pPOH3-
BOJILHO.)

14. Hanucars nporpaMMy, onpeiensoulyio, CKoJbKo pas CyMMa U3
NSITH CJaraeMblX, FeHepHPyeMbX CaydYalHbIM o6pasoM, MpeBHICHJIA 3a-
nannoe yucjao N. CiaraeMbie BHIGHPAIOTCS H3 LeJbIX YHCEJN H3 HHTEp-
pagoB [K, L]. Cymmy ua6upats 20 pas.

18. HanucaTb mporpaMMy Hrpbl B KOCTH IO CJIELYIOUIHM NpaBHAaM.
Hrpatown#t Ha3eiBaer (BBoAuT B DBM) nesoe uncio A or 1 g0 6. 3arem
TeHepHPYeTCs TPH CAydalHEIX UeNBIX 9HCIa H3 HHTepBaJa [1,6] («6po-
catorcsi KoctH»). Ecau cpenn Tpex creHepHpoBaHHBIX YHCEJ 4HCIO A
BCTPETHJIOCH OfHH pa3 — HrpoK rnoJjyyaer 5 o4KoB, ABa pa3a — 10 ou-
KOB, TPH pasa — 15 oukoB, He BCTPETHJIOCH HH pa3y — 0 OuKOB.

KosnuecTBo urparmomux a0 5, KOCTH A5 KaXK10ro Hrpoka 6pocatorcs
no ouepesH.

YKasaHUuf K pemeHH 8anad [lypoBus.

1. [Tocse mosyueHHs KaXXJAOro HOBOI'O CJAaraeMoro neyaTtaTh CJa-
raeMoe H CyMMYy.

2. [lepep ompeneseHHeM; HOBOT'O CJaraeMoro CjaelyeT IMeyaTaTh
sHayeHHe Ha6paHHOH CyMMH M 3alaBaTh Bonpoc: «Byznere mponosxars
na6op?». i OKOHuaHHS Ha6Opa MOXHO BBOAHTb HYJIb,

3. CM. TeopeTHuecKoe BBejleHHe K pa6ore (mpuMep 2). Tak kak
uHdpH YHCIA MOTYT COBNajaTh, TO LUK MO J NpH CPaBHeHHH pas/Hy-
HbIX UHQp 4Hcen A B B HYXHO BHINOJHATH A0 KOHIA.

4. lns onpejeneHus HOMepa JAI0XKHHB, B KOTOPYIO MOMAJO Caydaki-
HOe 4HCJIO A, HOMepa [eBATKH, HOMepa IUeCTeDKH, HOMepa TpOHKH,
HoMepa 1aBolKm, Boiucaute C mo dopmye:

C=INT ((A—1)/K),

rae C — HoMep KOMGHHaUHH (RIOXKHHH, HEBATKH H T. 1.), K — Koan-
9ecTBO UHOpP, BXONSIIIHX B HHTEpBal.

Hanpumep, ans K=12 (zi0xnHa) sHaueHHeM C (HOMep AI0XKHHHI)
MoxeT 6uTb: 0 — uncao A B unrepsase [1,12], 1 — uncao A s unrtep-
Baje [13,24] uan 2 — uucao A B unrepsaje [25,36]. [lo snauenuio C
MOKHO BBIYMCJAHTh FpaHHUW HHTepBata [D, El

D=C#K+1, E=(C+1)xK

# HaneuaTtath ux. Tak, npu K=12 u C=0: D=1, E=12,
Ananornyno gias cayuaes K=9, K=6, K=3, K=2,
6. B Maccuse B pasmepom 10 ycTaHOBHTL mepBOHayalbHble SHaye-
HHSl 8JIEMEHTOB pPaBHHIMH HyJio. [IpH moJyyeHHH ouepelHOro cayuai-
Horo ueyoro yncaa I (I €[1,10]) snauenne B (I) yBenunTs Ha eqMHHLY.
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B uTore 3nauenne xaxporo snemesta B (I) 6yner coorBercTBOBalb yac-
TOTe MOfABJEHHs yHcaa I. 3HaueHus sjemMeHTOB MaccHBa B mpexcraBuTb
B BHIE THCTOrpaMMbl.

7. CMm. yKasauHus K 3ajaue 5 yposus II.

8. CMm. ykasauus K sajaue 8 yposus II. [locie npoBeneHus Bcex
THpaxell onpenenHTs MO SHaUCHHAM 3/JEeMEHTOB MacCHBa B umcio, Hme-
lollee HaHGOJBILIYIO 9aCTOTY.

9. CM. yKa3auus K 3ajaue 5 ypoBHs 1. [Ipeo6pa3oBaHHsg peKoMeH-
AYeTCs MPOH3BOAMTHL CHayala Ha YHCJIOBOH MaTpHue A, 3anonHeHHOM
HyJasaMH. Bri6panHoMy cillyuafiHbIM 06pa3oM 37€MEeHTY MaTPHUb A mpH-
CBOHTH 3HayeHHe 5, COCEIHHM KJIeTKaM — JpYyroe sHaueHHe, HapHMep,
3. Ipn neyaTH MaTPHUB NPOH3BECTH 3aMEHY: HYJIO MOCTABHTh B COOT-
BETCTBHE CHMBOJ «.» (TOYKa), 5 — cumBon X, 3 — CHMBOJ —.

10. CM. ykasaHus kX 3amaue 7 ypoBHa I, k 3agaue 9 yposus Il
B uncsoBoil MaTpHue NpHCBaHBaTh BHIGpaHHLIM SJ1E€MEHTaM 3HayeHHe 5,
cocenHHM 3 (MepBOHAYaJbHO BCe 3JIEMEHTH paBHbI HyJi0). Ecin sHaue-
HHe BHOBb BHIGPaHHOMA KJIETKH He PaBHO HYJIO, TO JHGO 3Ta KJeTKa yKe
BCTpeyaJach, JH60 OHa ABJIAETCH COCelHeH 0 OTHOIIEHHIO K PaHee Bhi-
6panHol. Toraa ciaeayer BHOGpaTh HOBYIO KJIETKY.

11. Cpenn 6 cayyafiHEIX YHCEJ ONpPeREJIHTh, CKOJLKO pa3 BCTPETH-
Jocs yHcao M. Dro sHauenHe mpHcBoHTh nmepemenHoli K. Ecan K <5,
To BHipa6orath (6—K) cayuafiHBIX 4HCesl H ONpeleJHTb, CKOJbKO pas
CpefH HHX BCTpeuaercs yHcJo M, npu sToMm sHauenHe K yBeJHYHTH Ha
KOJIHYECTBO BHOBb BHIIABIIHX uHcea M H npouenypy NmoBTOpHTe. B me-
pemenHoli C CYHTaTh, CKOJILKO pas OCYIIECTBJs/Iach M'éHEpauHs rpynn
N0 MeCTh CAysalHBIX 9HCel.

" 12. Bu6paTh OAMH S/€MeHT MaTPHUH CAydafiHWM 06pPasoM, MpH-
CBOHTB €My 3HayeHHe b (CM. yKasaHHS K 8ajlaue 5 ypoBHa I W k 3aja-
ye 9). 3arem onpeneaurts cayuafiHoe uesoe uuciao I B HHTepBane
[0;1]. Ecas I=0, To Kopa6ab CTPOHTb MO FOPH3OHTAJH, HHAYE — IO
BePTHKaJNH. 3aTeM ompeie/]HT HOBOe ciayualHoe uesoe yucsao I u3 um-
tepBada [0;1]. Ecan [=0, To crpouM Kopa6.ib BJeBO (A1 BePTHKAIH —
BHH3), HHaue — BrnpaBo (s BepTHKaJiH — BBepXx). [Ipojoakaem
MOCTPOEHHE NpOJBHXKEHHeM B BHIGPaHHOM HamnpaB/JeHHH JO MOJHOro
nocTpoeHHs Kopa6as. EciH B ZaHHOM HampaBJieHHH CTPOHTBH Kopalib
Helb3fi (TPaHHIA MacCHBa), CTPOHM €ro B IPOTHBOINOJIOXKHOM Hanpas-
JIEHHH.

13. CM. ykasauus x 3agaue 12 yposus II, Ho BMecTo uHcaa [ us
untepBana [0,1] resepupyem cayuafinoe uesoe uucio J H3 HHTepBa-
aa f—1,1]. ITonyuennoe snauenne J ckaaabiBaeM ¢ NepBoli KOOPAHHATOR
epBOro BHGPAHHOrO S/1eMeHTa MaTPHUB A H reHepHpyeM HOBOe YHC-
a0 J. HoBoe 3HauenHe J ckiajbiBaeM €O BTOPOH KOOPAHHATOH MepBOro
BHIGpaHHOro 3/1eMeHTa MaTpHub A. Ecay nonyuHanch KOOpAHHATH CTa-
poro ajieMeHTa HJIM HOBHIE KOOPAHHATHl BHIIIIH 3a Mpejesabl MacCHBa,
TO MOBTOPSIeM npoueAypy ewe pas. [Toc/e HaX0XKIeHHS HOBOrO eMeH-
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Ta MAaTPHUM A NOBTOpSeM NMpPOUEAYPY, CIHTAH HCXOAHHMH KOOPAHHATH
HOBOTO SJIEMEHTa, NMOKA He MOCTPOHM YeTHPEXKJIeTOUHBA KOpaGib.

15. Ouku, Ha6paHHble HIPOKaMH, MOMeCTHTh B MaccHB. [is onpe-
nefeHnsi noGeHTe]ss HAATH MAaKCHMaJIbHLIA SJeMEeHT STOro MacCHBa H
ero HHAEKG.

Bananune IIl yposusa 3agaun III ypoBua tpebyior co-
CTaBJIeHHSI SaKOHUYEHHOH NPOrpaMMbl HIpH, HCIOJAB3YyH (parMeHTH
nporpaMM, MOArOTOBJeHHsle NMPH pemeHHH sagay I u II ypoBuefi.

Tpebyercs COCTABHTB CXeMy HI'Pbl, IPOAYMaTh OPraHH3AIHIO AHAIO~
ra Mexay 49ejqoBekoM H S3BM. Bribpath cnoco6 npeacraBieHHs NaHHBIX.
Paspa6oraTh aJropHTM, HCNOAB3YS, €C/HH TpeGyeTcs, MeToA MouaroBok
neranusauuu. CocTasuTh nporpaMMy. B nporpamme mpegycMorperh Ha-
TJAALHBE BHBOA Pe3y/bTaTOB H COOTBETCTBYIOWHX coobineHHA no Xomy
HIDH H mocie ee okoHuaHAd. [IpoBepHTs paGoTy mporpaMmu Ha 3BM.
IOns xaxpoil 3ajauu JalOTCH yKa3aHHA 1O ee PeMeHHIO.

Bapuanmer 3adau 111 yposnusa.

1. Urpa «Ckauku» (BapHaut 1). B urpe yuacrsyior 10 Hae3gHHKOB;
8a KaXJslfl TYp Urpel KaXKAbf H3 HHX NPOJBHTAeTCH BIepes Ha paccros-
Hue or 1 mo 5 kM cayusafineiM obpasoM. IiMHa JHCTaHUAH — 50 KM.
Bcero npoBognTcs 5 3ae310B, mOGeRHTENI0 KaXKAOro 3ae3fla HaYHC/IAET-
csi 5 ouroB. IIpocMOTp Hae3ZHHKOB B TYpe OCYILIECTBJIATL MOCHENOBa-
TennHo. [loGeauresneM cudTaercss Hae3ZHAK, HaGpaBumiHil HauGoJbIIee
KOJIHYeCcTBO 0YKOB BO Bcex 3aesfiax. [lepen HauasoM 3ae3f0B yd4acCTHHK
Arpbl BHIGApaeT HoMep Hae3fHHKa, C KOTOPHIM OH 6yjaeT HAeHTHHIH-
poBaThCH BO BpeMs Hrphl. KosHUECTBO y4aCTHHKOB HIPbl He MpEBHIIIAET
10, B mporpamMme mpeaycMoTpeTs BO3MOMHOCTb CJydafiHOro pacmpepe-
JICHHS HOMEpOB Hae3JHHKOB.

2. Urpa «Ckauku» (BapHaHT 2). B kaxXIoM Type ¢ BepOSATHOCTHIO
0,1 Kaxpblll HAae3XHHK MOXET ymacTb, T. ©. MPOABHHYTHCH 3a STOT Typ
Ha HOJb KM.

3. Urpa «Tpek». B Besoronke Ha Tpeke yuacTtByior 20 crmoprcme-
HOB, BeJloroHka anaurcsi 20 kpyros. Ha ¢uHHIIe KaXnoro Kpyra 3aHfiB-
meMy l-e MecTo HagucasieTcs 7 OYKOB, 2-e MecT0O — 5 OYKOB, 3-e MeCTO —
8 ouka, 4-e MecTo — 2 04kKa, 5-e Mectro — 1 ouro. [ToGeaurenem (noGe-
AHUTENSIMH) CUHTaeTCHi BeJOCHMELHCT, HaGpaBuIHA HauGoJbllee KOJH-
9ecTBO OYKOB HJIH NoGeguBinuilt B 5 rpyrax. Ilepex Besoronkofi yuacr-
HHKH MIrpH caydyafiHBIM o6pa3oM pasHrpbIBaloT HoMepa, NMOA KOTOPbIMH
OHH BHICTYNAIOT.

4. Hrpa «l'ouka ¢ Boi6hiBanHeM». B motoxpocce ywacTByioT
16 cmopTcMeHoB, Y4aCTHHKH JO/NXKHH mnpeogoierb 14 xpyros. [Tocie
KaXJO0ro Kpyra y4acTHHK, 3aHAMAIOIHA NocaelHee MeCTo, CHEMaeTcs 6
copeBHoBaHHA. [lepen Hayal oM COpEeBHOBaHHH YWacCTHHKH HIPH COy=-
wafiHeM 06pa3oM pasHIpLBAalOT HOMEPAa, 0] KOTOPHMH OHH BHCTYNAIOT.
KonnuectBo yuactHukos ue Goses 15.

5. Urpa «Ha6epu cymmy» (Bapuaut 1). [iBa y9acTHHKa N0 oueperH
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HaGHPAIOT CyMMY HS CjlaraeMbiX, KOTOpble MOTYT HMETb IeJible 3HaYeHHA
ot K no L n3agatorcs cnyuafinuiM o6pasoM. 3agaua 3aKk/JI104aeTcsi B TOM,
4TOGH BOBPEMsT IPEKPATHTb Ha6Op CYMMH, KOrjia OHa ZOCTaTOYHO OJIH3-
Ka K 3aJJaHHOMY N0 yCJIOBHAM Hrpel uHcay N (WM paBHa eMy), HO He
APEBOCXOAHT ero. BLIMrpaBIIHM CuHTAaeTCsl YYacTHHK, Ha6paBuIHil
cymmy, Gosee 61u3kylo k N. Ecin cyMMa Kakoro-nu6o Hrpoka npessoft-
Zet N, To on cpasy NpOHIpLIBaeT, H HIpa npekpawaercs. B cayuae pa-
BEHCTBA CyMM Y 060HX HIPOKOB NOGEHTeNeM CUHTaeTCs Ha6paBIiHi CyM-
My BropuiM. OpHHM H3 mapTHepoB aBasercs OBM, gpyrum — ugesosex.
OBM na6upaer cymmy S, noka S <N—b. Bropofi napTHep Moxer npu-
HATb pellleHHe O NpeKpalleHHH HaGopa mepex MOJydYeHHeM OYepejHOro
cJ1araeMoro.

6. Mirpa «Ha6epu cymmy» (Bapuant 2). [lepBeiM cymMy HabHpaer
gesoBek. IBM npu Ha6ope CyMMbl HCNOJB3yeT CAEAYIOULYIO CTPATETHIO.
Ona cTpeMHuTcst Ha6paTh CYMMY, PaBHYIO HJIH GOJBIIYIO, 4eM CyMMa mep-
BOro Hrpoka. EciaH cyMMbl paBHH, BRIHTPHIII mpHCyXaaercs DBM.

7. Urpa «HaGepu cymmy» (Bapuant 3). Mrpaior aBa naptuepa. 3BM
JIMIb reHepHpYeT caydafiHeiM 06pa3oM C/araeMble CYMMbl H ONpejess-
eT pe3yabTat Wrpe. [IpegycMoTpeTh BO3MOMHOCTb NMOBTOPHOrO NpOBe-
JEHHs HTPHl H onpefe/eHHs oGlIEro cyeTa Mocjae ee OKOHUaHHSA.

8. HUrpa «Kapycens-noro» (Bapuaur 1). 3a ogun xo1 3BM renepn-
pyer cayuafinoe uesoe gucio B uarepsadne [0,36]. [Tepen sTuM yuactHu-
KH 8aKasbiBalOT OXHY KOMGHHAIHIO H3 CJEAYIOLIHX BO3MOXHHX (CTa-
paficb yrajaTb YHCJIO HJIM HHTepBaJ, B KOTOpPHHA YHCIO momajgaer):

a) BhIMageT YeTHOE HJIH HeyeTHOe YHCJIO;

6) aucso nonager B untepsaa [1,18] uau [19,36];

B) 4HCJO monajeT B ofHy H3 Tpex mioxuu [1,12], [13,24], [25,36];

r) 4HcaI0 monmajeT B OXHY H3 uernipex nessatok: [1,9], [10,18],
[19,27], [28,36];

J) 9Hcao nomajaer B oiaHy u3 wmecrepok: [1,6], [7,12], [13,18],
[19,24], [25,30], [31,36];

€) uuca0 nonager B onuy u3 rtpoek: [1,3l, 14,6], ..,, [34,36];

X) 4HCJIo momaner B oxHy us asoek: [1,2], [3,4], ..., [35,36];

8) sunazer K, rae K €[1,36].

3a yraaniBanHe KoMGHHaUHH a) HAH 6) HrpOK noJydaer | ouxo;
B) — 2 0uka; r) — 3 ouka; &) — 5 09koB; €) — 11 oukoB; %) — 17 ou-
KoB; 8) — 35 oukoB. ['eHepHpOBaHHE YHCJA OCYLIECTBJSIETCH 3ajaHHO
KOJIHYeCTBO pa3 H ONpefesasercs yCcJAoBHSIMH Hrphl. B ciayuae Brimage-
HHUSA HYJIS HH OJHH H3 yYaCTHHKOB He MOJyuaeT HH OJHOro ouKa. [ToGex-
naer HabpaBmHA Gosbiliee KOJHYECTBO OYKOB.

9. Hrpa «Kapycens-noro» (Bapuant 2). [lepen urpo#l kaxamil
H3 yuaCTHHKOB HMeeT 8 oukoB. [lepen HauaJoM MapTHH YYacCTHHK Kak 6l
«CTaBHT» OYKO Ha BHOpaHHYI0 KOMOHHanH0. B ciydae ycnexa on nomy-
gaeT HasajJ CBO€ OYKO NJIOC MPH3 B OYKax (CM. ycJaoBHe 3afadu 8), B
ciyuae HeyaayH — TepseT ouKo. [IpH BEIIajeHHH HYJA TepsAIOTCS BCce
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MOCTaBJGHHbIE B MAPTHH OYKH. YUaCTHHK MOXET MPOMyCKaTb MapTHIO,
CTaBHTb HECKO/IbKQ OYKOB Ha OXHY KOMGHHALHIO (B STOM CJydYae OHH
CUHTAIOTCA He3aBHCHMbIMH). Ec/aH y y4aCTHHKAa KOHUH/IHCh OYKH, OH
BLIGbIBAET H3 HIPHL

10. Hrpa «Mopcko#t Goft» (Bapuant 1). Mrpa npoHcxoguT Mexnmy
LBYMS y9acCTHHKaMH, OJHH H3 KoTopsix 9BM, na nose pasmepom 10X 10
kaeTok. Kaxablf M3 yuacTHMKOB paccrtaBiser Ha mone 10 ogHokJe-
TOUHBIX KaTepoB (KaTepa He MOTYT KacaTbcs ApyT Apyra). [Ipu monaga-
HAM B Karep MPH OYEPELHOM XOfe OH CYHTaeTcsi yHHUYTOXKeHHBIM. [lo-
6eX1aeT yHUUTOXKHBIIKA NepBbIM KaTepa conepHHKa. Ec/iy yuacTHUK BO
BpeMsi OuepenHoro X0Ja yHHITOXKH/I KaTep NPOTHBHHUKA, TO OH XOHT ewe
pas. Xox B K/IETKY, COCERHIOI0 C YHHUTOXEHHBIM KaTepoM, CUHTaeTcs
HellefiCTBHTEbHBIM H noBTOpsieTcd. BM paccraBasier katepa cayuafi-
HBIM 06pa3oM. Ee mapTHep BBOXHT KOOPAHHATH KaTepOB C KJAaBHATYPHI.

11. Urpa «Mopcko#t Gofi» (Bapuant 2). Ha noste KaxKnbiif ygacTHHK
paccraB/fieT 3CKaApy, COCTOSULYIO H3 OXHOro 4-XK/IeTOYHOro JHHKOpa,
IBYX TPeXKJETOYHBIX KpeHcepoB, TpeX ABYXKJETOUHBIX SCMHHIEB H ge-
ThIPEX OJHOK/IETOUHBIX KaTepoB. Bce MHOrokaerounsie Kopa6uaH pacmo-
JIOXKEeHBl JHHEHHO, T. . TONBLKO TOPH3OHTA/IBHO HJH BEPTHKAJNBHO.

12. Hrpa «Mopcxkoft Go#i» (Bapuanr 3). Kopa6au moryr pacmosa-
raTtbCs MNPOU3BOJBLHO, HO He JOJIKHBI KacaTbCsl APYT Apyra (HaXOXHTbCH
B COCEIHHX K/eTKax).

13. Urpa B «koctu» (BapuaHt 1). Koctb — KyGHK G pa3MeueHHBIMH
rpaHsMH, Ha TPaHH HaHeceHH 1, 2, ..., 6 Touek (0ukoB). Kaxnawiit urpok
cHauaJsa 6pocaer 6 Kocreft cpa3y. [Tocse mepBoro xofa Hrpox BeiGHpaer
KaKyl0-JH60 H3 BbINABLIMX IPaHed H OTK/AaJbiBaeT KOCTH, KOTOpbie BbI-
NajJd Ha STy rpaHb (3TH KYGHKH Bhi6bIBaloT H3 Hrpbl). [lanee urpok
6pocaeT OCTaBILIHECH KOCTH H CHOBAa OTKJ/IaJblBa€T KOCTH, BhINABIIHE HA
BeI6paHHYI0 MocjIe mepBoro 6pocka rpaHb, H T. 4., MOKa He GyleT OT-
JIoXKeHO He MeHee nATH Kocrefi. asee KoctH Gpocaer BTOpOH HIPOK.
[Mo6exnaer Hrpok, OTMIOKHBUIAK He MeHee MATH KOCTell 3a MeHbLIee YHC-
a0 G6pockoB. [IpH ogHHAKOBOM 4HCAe GPOCKOB MOGefHTENeM CYHTaeTcs
HrpoK, BHIGpaBWHA rpaHb ¢ GOJLWIHAM YHCIOM OYKOB.

14. Hrpa B «koctu» (BapHaHT 2). 3aKOHYHB BeIGpachiBaHHe KocTefl
Ha nepByio BuGpaHHyio rpaHb Ml (oT/IOXHB He MeHee NATH KocTtef),
HrpoK onaATh Gpocaer wecTb Kocred, BHGHpaeT BTOPYIO rpanb M2s£Ml
H CHOBa MOBTOPfeT GDOCKH, II0Ka He OYJAeT OT/IOKEHO He MeHee MATH
KocTefi, BBIMaBIIHX HA rPaHb M2, H T. &., nOKa He GYyAyT BeIGpaHbI BCe
wecTb rpaneii. Jlamee KoctH Gpocaer BTOPOH HIPOK.

15. Urpa «BblKH H KOPOBHI». YCJIOBHSI HTDH MPHBEIEHH B TEOPETH-
gecKoM BBefeHHH (npuMep 2). [lucdpel B gucae moryr cosnagate. Hyuan
He MoXeT ObITb crapuefi uuppol uncaa.

YKkaszanudg K pemenunio sagayu Il yposu4d.
1. IMepen ouepennniM 3ae3gom Maccus A obuyaserca. Jlas Kaxporo
Hae3qunHKa (oT 1 Zo 10) B KaxJoM Type reHepupyercs caydaiHoe uenoe
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quc0 M3 MHTepBasa [1; 5] u npuGasasiercs K COOTBETCTBYIOLLEMY 3Je-
MenTy mMaccuBa A. Kak To/qbKo ofiH H3 yuacTHHKOB HaGeper 50 xux, 3a-
€3]l OCTAHABJIMBAETCA W NMOGENHTEeNI0 Hauncasercs 5 oukos. OukH s
KaXJO0ro HaesJHHKa CyMMHDYIOTCS B 3jieMeHTaX MaccuBa B (pasmepom
10). ITocste nsiTi 3ae3loB onpefensiercss MoGefHTeNb (HOMEp MaKCHMaJb-
HOro 5JeMeHTa MaccuBa B).

2. B KaxjoM Type AJA KaXJOro Hae3nHMKa TeHepHPOBATh Caydafi-
HOe 1esioe uucno U3 uutepsaaa [1,10]. Ecnu Brimagaer 3apanee onpeje-
JIEeHHOE 4YHCJI0, HanpHMep, 1 (BeposTHOCTb ero mosiBjeHus pasxa 0,1),
TO COOTBETCTBYIOLIMEe 371eMeHTH MaccHBOB A u B He H3MeHsIoTCA
B TeKymeM Type. CM. TakxXKe yKa3aHHs K 3ajaue 1 yposHs III.

3. ITocne Kaxporo Kpyra onpenetsith b pasHBIX cayyaliHbIX wHCel
or 1 ngo 20. IlepBoe unC/IO onpeneisieT HOMED ydYacTHHKa, 3aHSBHIEro
nepBoe MeCTo, BTODPOe — 3aHfBIIEr0 BTOPOe MeCTO M T. X. 3HaueHHd
COOTBETCTBYIOIIMX 9/1€MEHTOB MacCHBa A yBeJHUYMBaTb Ha yKasaHHOe B
npaBHIaX HIPH KOJIHYECTBO ouKoB. B MaccuBe B ormeuats moGexnt I-ro
yuacTHHKa, yBenuunBas shauenns B (I) ma 1. Ilepes KaXIbIM HOBBIM
KPYTr'OM NpoBepsTb, BHNOJHSETCS M ycaoBue B (I)=>5 nas Kakoro-an6o
I (I=1, ..., 20). Ecnu BemoJHsieTcsl, TO NOGELHJ CIOPTCMEH C HOMe-
pom 1. IMocie kaxaoro Kpyra nedatatb HoMep Kpyra H TaGJaHIly pe3yib-
TaToB (HOMepa 3/IeMEHTOB MacCcHBa B — HoMepa y4aCTHHKOB, COIepKH-
MOe 3jeMeHTOB MacchBa B — naGpanHble yuacTHHKaMH ouku). ITocae
MPOXOXKAEHHs: BCeX KDPYroB HalTH mnoGeauTesas (ONpPeAeIHTb HOMEp
MaKcHMaJIbHOr'o 3JeMeHTa MaccHBa B).

4. Tlocae ouepefHoro Kpyra I-My siementy MaccuBa B, rze I —
HOMep NoC/JIefHero Ha 3TOM Kpyre CIOPTCMeHa, MpHCBAHBAETCS 3HaUeHHe
HyJb M Jajiee 5TH SJeMEHTH He DaCCMaTPHBAIOTCH (YHCJO 3JIEMEHTOB
MaccHBa B ymeHbmaercs Ha 1).

5. CM. ykasauus K 3agauaM l, 2, a Takxke 3ajauy 14 yposus Il

6. Cm. ykasaunus K 3afaue 5. [Ipu HaGope cymmer ODBM HaGop npe-
Kpauaercs, €CJM 3Ta CyMMa paBHa HJaH Goiablle CyMMbl, HaGpaHHOM
fiepBbIM HUTPOKOM.

7. CM. yKasaHus K 3agaue 2 ypoBHsi II. TlpexycMorpeTs BO3MOX-
HOCTb IIOBTOPEHHS UrpHl, J06aBUB BHEIHHUH UHKIA. [lJs OKOHYAaHHS HTPH
MOXXHO HCIOJ1b30BaTh CNEUHaTbHOE 3HAaYeHHe, HanpuMep, HYJb.

8. IporpaMMa ROJIXXKHA COAep¥KaTh CJAEAYIOUIHE YaCTH:

— BBOJ CTaBOK YUYaCTHHKOB Mrphel. CBeleHHsi 0 KOMOMHALHMSX, Ha
KOTOpLIE CTaBAT YYaCTHHKH, YAOGHO NMpPeJACTaBHTb B BHIe MaTpHubl A,
rje HOMep CTPOKH — HOMEp y4aCTHHKa, a HoMepa CToa6loB — HOMepa
Kom6uHauuit, Hanmune HyJs B ctonbue (a;;=0) osHayaer, 4TO Ha 3Ty
KOMOGHHAUWIO HIPOK He moctaBma. Ecau

1 —BHIGpaH Heuer,

ai1 {Q—Buﬁpaﬂ yer;

{ 1 —nepBasi no/MOBHUHA,
aj2
2—BToOpasi MOJIOBHHA.

12 T. W. Cpetosaposa u ap. 337



B a;s, a4, + .., Q7 YKasLBaeTCsl HOMEp HaGopa YHCeN, Ha KOTOPHIi cTa-
BHT HrpOK; B ;g YKa3biBaeTCsi KOHKpeTHOe BhIOpaHHOE yuaCTHHKOM
4HCJIO;

— reHepanus cayyaiiHoro uxcsaa H3 uutepsasa [0,36];

— omnpejeseHHe, B KaKHe HHTepBaJibl nonaJjo yucao. Mugpopmannio
06 3TOM uesecoo0pasHO pa3MecTHTh B MaccHBe F, aHaJorHuHo opHOM
cTpoKe MatpHubl A. Il onpejejeHHsT HOMEPOB HHTEPBaJIOB, B KOTOpEIe
nonajo uyucjo, BhuHcAATE C no dopmyJe

C=INT ((A—1)/K),

rage C — HoMep KOMGHHAUHH (RIOXKHHB, AEBATKH H T. 1.), K — Koan-
YeCTBO UMCeJ, BXOASIUHX B uHTepBad. Hanpuwmep, ana K=12 (nomep
nloxuHel) 3HauenueM C Moxer GuiTh: 0 — uyHea0 A nonasno B HHTepBaX
[1,12], 1 —[13,24] uau 2 — [25,36];

— IHKJ 10 cTPOKaM MaTpHunl A (Hrpoxam). Kaxkpas crpoka cpas-
HHBaeTcs ¢ MaccHBoM F. CyMMa OuKOB KaXKAOro HrpoKa 3alOMHHaercs
B COOTBETCTBYIOLlEM 3JeMeHTe MaccHBa D;

— onpejeneHHe noGeluTesnst (OMpejeseHHe HHAEKCA MaKCHMaljb-
HOTO 3JeMeHTa MaccHBa D).

9. CM. yKka3aHus K 3ajave 8. [lepen urpoit B KaXKIHlit 3/1eMeHT Mac-
CHBa pPe3yJbTaToOB ydacTHHKOB moMmecTHTh 8. [To pesysnbraTaM mapTuu
H3 oblefl CyMMbl OYKOB KaXKJOT0 HrpoKa BbidecTh 1Mo 1 3a KaXjayio He-
yragaHHylo KOMGHHALHIO, Ha KOTOPYIO NOCTaBHJ HrpPoK. 3a KakKIyio
yrajaHHylo KOMGHHAUHIO MPHGABHTb K CYMME YHCJIO OYKOB, 3ajaHHOE
YCJHOBHSIMH HTpH (CM. 3ajauy 8). YuaCTHHKH C HTOroBoil cyMmoii, pas-
HOH HYJIIO, BbIOBIBAIOT M3 HTPBHI.

10. Ilepen paccTaHOBKOH KaTepoOB [BE YHCJIOBLIE MAaTPHIEI pa3Me-
poM 10X 10 3anosuuts HyasMi. DBM paccraBisier Katepa cayyailHbIM
ob6pasoM. [lsst 3TOro reHepHpyercs mo 2 umeJblX YHC/IA H3 HHTepBala
[1, 10] u snementy mMaTpuum A (I, J) npucBanBaercs Kakoe-n1u6o 3Haue-
HHe, HanpuHMep, 5. Bce cocepHHe KJIeTKH 3aNOJHHTb, HalNpHMep, end-
HHL@MH, H DY NOJYYEHHH KaxXfof ciefyolleil napsl unces I, J npose-
psate ycaosue A (I, J)=0. Ecan oHo He BHIMOJHSIETCS, TO MOJYYHTDb
HOBYIO NMapy 4HceJs, NMoKa He Gyner paccraBaeHo 10 KarepoB, He Kaca-
olHEXxcs Apyr Apyra. CM. TakKe yKa3aHHe K 3ajgaue 10 yposus I1. Koop-
JMHATHl KaTepoB BTOPOro MapTHepa BBOJHTh C KJaBHaTypel. Matpuny
3aNOJHHTh aHAJOTHYHO OMHCAaHHOMY Bbille crmoco6y. Bo Bpemst Hrpum
Bce Npeo6pa3oBaHUs OCYMIECTBJIATh C YHCAOBLIMH MaTpHIAMH, HCNOJb-
3ysi, HalpHMep, CJelyiollHe 3HaueHHs: 6 — Kartep nopaxeH, 1 — cae-
saH xop. [lpn mopaxeHuH KopaGJst ciaelyeT 3HaueHHs BCEX COCETHHX
KJeTOK 3aMeHHTb Ha l. Ecau Xox ciaenan B KJETKy co 3HaueHHeM I, To
€ro HyHO NMOBTOpHTb. [loc/ie KaxKjporo xoja 4WHCJIOBHIE MaTPHLLI Npe-
o6pa3oBaTh B CHMBOJIbHBIE H BRIBECTH Ha 3KpaH. [IpeoGpa3oBaHHe MOXK-
HO OCYIIECTBJSATb MO CJAEAYIONHM NpaBHjaaM: | 3aMeHHTb Ha —, 6 — Ha
X, BMECTO OCTa/IbHEIX 3HaUeHHH BHIBECTH «.».
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11. Cm. ykasaHHe K 3afage 10. B npumepnbifi nepeuens SHavenui
cnenyer Ao6aBHTh: 4 — Kopa6sab paHeH, a MOCJAe MOJAHOrO NOpaKeHHs
Kopa6Jis (3To onpejensieTcs NPorpaMMHBM yTeM) BO BCE COCEIHHE KJeT-
K4 sanectd 1. Ilocsie KaXjaoro monafaHust B Kopa6ib ONpPefeaHTH IO
SHaYEHHAM COCEAHHX KJETOK, YOHT HJH paHeH Kopa6ib, H HaleyaTaTh
COOTBETCTBYOLLee coobuenHe. CM. TaKXe yKasaHHe K 3ajaue 12 ypos-
Hsa II.

12. Cm. ykasanue Kk 3agaue 10 u x 3agave 13 ypoBus II.

13. Cm. ykasanue K 3afaue 11 yposus II.

14. Cm. ykasanue x 3agave 11 ypoBus II.

Bonpoch Aans caMmonpoBepKH

1. Ha uyem ocHOBaHa BO3MOXKHOCTb COCTaBJEHHS HIPOBbHIX MPO-
rpaMm Ha Geficuke?

RNDZ IMonyuenue cayualinbix unces u3 HHtepBagia (0; 1). PyHKUHS

3. Kaxk moayuyuTp pas/iHuHble INOCJIEHOBATENBHOCTH CJyuafHHEX
yucesa? Onepatop RANDOMIZE u ero Mecto B mporpamme.

4. TMonyuenue cayyaHHBIX YHCeJ, NPHHaJJEXaIUHX HHTEPBAJy
(A, B).

5. ITosmyueHHe cayuyafiHBIX LeJbX 4uces B npefenax or K go L.

6. IMosyueHHe pasHYHBIX caOyd4afHBIX L€JBIX 4HCeJ B INpelenaax
or K no L.

7. Tlonyuenue cayyaliHOTO LeJIOrO YHCJA, COAEpXKaulero 3afaHHOe
KOJIMYECTBO pa3JHYHBIX IHOP.

8. Moxer au DBM BricTynarb B POJH OJJHOrO H3 NapTHEPOB B
HTpe H KaK 3TO peasu3yeTcs B Nnporpamme?

9. Kakue }yHKIHH MOXeT BHINOJHATH B Hrpe OBM, ecin ona He
SIBJSIETCS] HH OJNHHM H3 MapTHepOB?

10. BriGop cayuafiHhIM 06pa3oM 3aJaHHOTO KOJHYECTBA DPa3Juy-
HHIX 3JIEMEHTOB MATPHIBI: a) COCEZHHX APYT IO OTHOLIEHHIO K APYTY,
6) He CONpHKACAOIHXCH.

11. Kakue sransl Heo6XOAHMMO BHINOJHHTb NPH PeLIEHHH 3aJayH
Ha DBM? [losicHHTb Ha NMpHMepax COCTaBJEHHS HIPOBBHIX HPOrpaMM.
ITokasaTh CBfI3b MeXAYy 3TanmaMH BhGopa crmoco6a NpeaCTaBAEHHS
JAHHHX H pa3paGoTkoH aJjropHrMa. Kakue Tpe60BaHHSI K IpOTrpaMme
O0COGEHHO BaXXHH NPH NPOrpaMMHPOBAHHH Hrp?

12, Uro sBisercss HCXOAHHIMH JAaHHBIMH H Dpe3yJbTaTaMH MJs
HTPOBHIX INporpamm?

Pa6oma 13. PABPABOTKA H BbINOJIHEHHE NMPOrPAMM
CJI0)XHOA CTPYKTYPbl C HCINOJb30BAHHEM
BHEWIHUX YCTPOUCTB

TeopeTruyeckoe BBeXeHHe B panHolt pabGore pac-
CMaTpPHUBAIOTCS Cnoco6bl OpraHH3alMH NOANPOrpaMM KaK OTAEJNbHBHIX
NpOrpaMMHBEIX MOAyJieH, a TaKxe MeroAbl pPaspaGOTKH H OpraHH3alHH
nporpaMM CJIOXHOH CTPYKTYphl. Heo6XogHMuie AJIsi 3TOrO CpeAcTBa
a3eika 6eficuk (omepatopst COMMON, OVERLAY, CHAIN) usnara-
forcss B Nn. 14 raaBu 3. PaccMoTpeHHe NpOBOAHTCH Ha KOHKPETHBIX
npHMepax.
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Mpumep 1. Paspaborka moxnporpammnr dopmupoBanus dafina
TOC/IeL0BATENbHOFO NOCTYMa ONpejeleHHOH CTPYKTYpHL.

Tpe6Gyercst COCTaBHTh NMOANPOrpaMMy, popMupylomymo (aiin nocae-
IOBaTeJAbHOrO J0CTYNa (CM. M. 13 ra1aBsi 3), HMEOUH CIeAYOULY 10 CTPY K-
TYpy: GaMuHIHs, faTa pOXKIeHHS (JaTa POXIEHHS 3aMHCHIBAeTC Kak
crpoka cuMsoaoB Bupa JA.MM.ITIT, rpe OJ — uncio, MM — me-
csan, ['TTT — rox poxpenus).

Vima cdopmupyemoro dailia nmognporpamma Gyjer moayuaTb Kak
060611eHHYI0 MepeMeHHy0 (mporpamma 5.15).

ﬂporpan'ma 5.15

10 COMMON N

20 DPEN N» FOR OUTPUT AS FILE 31

30 PRINT "BBERWTE ¢AMANGN, ECHM EBEAETE 1 ~ KOHEN RROMA®
40 INFUT F&

50 IF Fe="1" G0} TO 130

60 PRINT =1yF2

70 PRINT "BBEAWUTE RATY POXBEHWA B BUAE"

B0 PRINT "AAMM.I'PTF ¢ TRE AR = REHby M = HECAU,"
90 PRINT “TTTF =~ 'OR POXAERMA"

100 INPUT Rx

110 PRINT #1.R%

120 60 TO 30

130 CLOSE 31

140 sTop

IlToscuenne kK nmporpamme. B crpoke 10 onepartop
COMMON o6psaBaser o6o6uieHnyto nepeMernyio N{J, B KoTopoii Gyzer
nepenaHo B MOAMporpaMMmy HMs dopMHpyemoro daiina.

B crpoke 20 orTkpeiBaercsi ¢ailn ¢ HMEHeM, nepenanﬂbm uepes
o6o6mennyio nepemennyio N

B crpokax 30—110 B namsaiTe DBM noouepeHo BBOAATCS AaHHEHIE.
HudopManus cpasy xe 3anuceiBaercs B aia. Yca0BHe OKOHYaHHS (op-
MupoBaHHsl daiina — BBoa BMmecto ¢(aMuanH cuMmBosa 1 (ctpoka 50).

ITo okonuauun GopMHpoBaHHs dalin 3aKphiBaeTcs (cTpoka 130).

MMpumep 2. Paspaborka moiamporpaMMbl ¢ OpraHuH3anuei mne-
pekpHTHa (nporpamma b5.16).

Tpe6Gyercs cocTaBHTb MOANPOrpaMMy BBIYHCJEHHS CYMMBbl THIMa

M
S= Zaii
i=K

rie a; — OuepelHOH YjJeH CyMMBbl, SaflaHHBIH dopMyJIoH.

Jas BumosHeHHs noanporpaMmbl 3nauenns K, M Gyzem mepena-
BaTh yepe3 060GIIEHHEIE NMepeMeHHble, a GopMyJy BEIYHCJEHHS Ouepen-
HOTO 4JeHa CyMMHl GyJlieM MepejnaBaTh yepe3 NporpaMMubiil Gaia ¢ nume-
HeM, XpaHsiuMcs B o606menHol nepementoit LT}k IMporpamMmuniit paita
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JOJIEH cocToATh H3 ofnHof cTpokn Buia 50 A=F, rpe F — apudmernue-
CKoe BHpaXkeHHe, MO KOTOPOMY BHIUHC/SETCS OuepefHOH WleH CyMMH ap
B 3aBHCHMOCTH OT HOMepa i.

Mporparma 5.16

10 CONMON -KeMsL%

20 QVERLAY Lx

30 S=¢

40 FOR I=K TO M

50 A=1

60 5=5+A

70 NEXT I

80 PRINT “3HAMEHUE CYuMd 5="7
90 STOP

MMoscHenns K nporpamme. B crpoke 10 onmepatop
COMMON o6mBsraser o6o6umennsie nepemenssie K, M, LT}, B koTopuix
nepenanTcs B MOANPOrpaMMy 3HAYEHHS NPeJesiOB H3MEHEHHS HHJIEKCOB
NpH CYMMHPOBaHHH, H HMsS mporpammuoro ¢afyia, B KOTOpOM B BHAe
CTPOKH NpOrpaMMbl 3almHcaHa GopMyJ/ia BHIUHC/IEHHS 3HaueHHs ouepef-
HOTr'0 uieHa CyMMbl B 3aBHCHMOCTH OT ero Homepa I.

B crpoke 20 onepatop OVERLAY oprannsyer nepekpurne npo-
rpaMMbl, Haxojsiefica B onepaTHBHOH MaMATH, H NporpaMMHoro ¢aiiaa
C UMeHeM, XpaHslHMcs B o6o6iieHHOf nepemenHo#i LY, ¢ neabio BKiiO-
qyeHus B nporpammy 5.16 cTpokn H3 ykasaHHoro ¢aiina, B KOTOpO# Bhl-
qHUCISETCS OuepefHOl WieH CyMMbl, Ha MecTo cTPokH 50.

B crpokax 30—80 BeyHC/IseTcs SHAaYEHHE CYMMBI H BBIBOJHTCS Ha
9KpaH JHHCIes.

IMpumep 3. CocTraBUTh NPOrpPaMMY CJAOXKHOH CTPYKTYPHI, COCTOS-
myo H3 HECKOMLKHX MORyJeli (mporpamMmel 5.17, 5.18, 5.19 u 5.20). I1po-
rpaMMa COCTOHT H3 UeTHIpexX NMPOTPaMMHLIX MonyJed. B mepBom Monyie
(ums "MODULL1”) B namate DBM B o6o6mennntit maccuB A u3 500 sue-
MEHTOB 3aHOCATCSA S3HaueHus. Bo BTopoM moaysae (umsa "MODUL2")
NOJACYUTHIBAETCA H BLIBOAHTCS HA 3KpaH JHCIJEs 3HayeHHe CyMMbl Jie-
MenToB 06061enHoro MaccuBa A. B Tpernem Moxyse (M “MODULS3")
Ha 3KpaH jHcnies 6GynyT BLIBEJeHH HaHOoOJbIIee H HaHMeHbllee 3HAYe-
HHA 3jeMeHToB o6oGlieHHOro MaccHBa A. B uerBeproM Monynae (MMs
"MODUL4") sneMenTh 06061I€HHOr0 MacCHBa A 3amHChIBAaIOTCA B (aiiu
nocJaenoBaTeabHOro Aocryna Ha B3Y.

Mporpamma 5.17. MODULI1

10 COMMON A(500)

20 FOR I=1 TO 500

30 PRINT “BBEAMTE”7I3“NAHHOE
40 INFUT A(I)

50 NEXT I

60 CHAIN “HODUL2®
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MNporpamma 5.18. MODUL2

10 COMMON A(500)

20 8=0

30 FOR I=1 TO 500

40 S=G+A(I)

50 NEXT I

60 PRINT “CYNHA 3AEMEHTOB §="38

70 CHAIN “MODUL3"

INporpamma 5.19. MODUL3

10 COMMON A(500)

20 B=A(1) \ M=A(1)

30 K=1 \ L=1

40 FOR I=1 TO 500

50 IF BCACL) THEN B=A(%) \ K=X X\ GO T0 70

60 IF MYALI) THEN M=A(D) \ L=I

70 NEXT Y

80 PRINT “HAMRONBWHY BNEMEHT MACCUEA A -"3B5* EI'Q HOMER «*§K
90 PRINT "HAMMEHbUAR NEMEHT MACCUBA A »’*;m" El0 HOKEF «*3L
100 CHAIN “MODUL4"

Nporpamma 5.20. MODUL4

10 COMMON A{G00)

20 PRINT “COOBRM WUHA dARNA®

30 INPUT N

40 DPEN NH FDR OUTPUT A8 FILE 31

860 FOR I= 500

80 PRINT mu)

70 NEXT I

80 CLOSE #1

90 STOP

Moscuenns K nporpammamM. MODULL B stom Mo-
Ayne B crpoke 10 omeparopom COMMON o6bsasisiercs 0606MeHHbIH
MacCHB JaHHBIX, KOTOPHH B ZaHHOM MoAyJje BBOZHTCA B maMmath IBM
(crpoku 20—50). B crpoke 60 omeparop CHAIN opranusyer BH3OB B
OnepaTHBHYI0 NaMaTh mporpaMmuoro ¢afina ¢ umenem "MODULE",
H ynpaBjieHHe NepefaeTcs B BHISBaHHHN (aHs CTpoKe ¢ HaMMEHbIUHM
HOMEpOM.

MODUL2. B sToM nporpaMMHOM MOAYJie HaXOLHMTCA CyMMa 3Jje-
MeHTOB MaccuBa A, KoTopmil onucuBaercs omepatopom COMMON
(ctpoka 10). CymMa s;eMeHTOB BHYHC/seTcs (CTpoKH 20—50) H BHBO~
AHMTCA Ha 9KpaH AucnJes (crpoka 60). ITociegHHM omepaTopoM MOAyJs
apaserca onepatop CHAIN (ctpoka 70), BHI3HIBAIOMA B ONEPaTHBHYIO
naMmsTh nporpaMMuuiil gafin ¢ umenem "MODUL3". Ynpasiienne mnepe-
Raercs B NEPBYIO CTPOKY (afima "MODUL3",

MODUL3. B crpoxke 10 oneparop COMMON onucsiBaet o6o6iien-
BHA MaccuB A. B crpokax 20—70 cpenn 3/ieMEHTOB MacCHBA HaxXoAATCH
MaKCHMaJbHBIl H MHHHMaJbHBIH, a TaKXe HX MeCTONOJIOXeHHe B Mac-
cuBe. HafineHHble 3HaueHus BHIBOAATCA Ha 9KpaH Jucliied. B crpoke
100 sanucan onepatrop CHAIN, Bu3mnBalomuil B onepaTHBHYIO NaMATh
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nporpaMMHubifl daitn ¢ kmenem "MODUL4". YnpasieHue nepesaercs B
nepByio cTpoky o¢afima "MODUL4".

MODULA4. B crpoke 10 onepatopom COMMON onuceiBaercs 0606-
weHHbd MaccuB A. B namate OBM nocne 3anpoca BBoguTcs HMA daiina
(ctpoku 20—30), daftn orkpeiBaeTcs (ctpoka 40) M B Hero BBOAATCH
3HayeHHsd djIeMeHToB MaccHBa A (ctpoku 50—70). [To oKOHYaHHH 3amH-
CH 9j1eMeHTOB daiiyn 3akprBaercs (cTpoKa 80), H BHINOJHEHHE NPOrpaMMbl
SaKaHYHBaeTcH.

Bapnanue I yposusa IlpexgnraraeMsle 3agauu odopMHTh
Kax NOANpOrpaMMsl ¢ mepesiaueil JaHHBIX Yepe3 060GIeHHbIe Tep eMeHHbIe
H (ds1H) yepes ¢aiiy nocaegoBarenpHoro gocryna sa B3Y. IMoaroroBuTh
tectel. IIpoBepuTs pabory nogmporpammel. Jas npoBepkH paGoT NoA-
NporpaMMel COCTaBHTb NpPOrpPaMMy, B KOTOPOH 3ajaloTcs BXOJHHE Na-
paMeTpnl MOANpPOrpaMMbl, OCyLIeCTBJIsAETCA obpalleHHe K IOANpOrpam-
Me H MeyaTaloTcs pe3yJbTaThl ee paboTel. IIpH BHIMONHEHHH 3afaHHs
HCIIO/Mb30BaTh aJTOPHTMBI, IPHBELEHHLIE B TEOPETHUECKOM BBeJEHHH K
pa6oram 4, 7, 8, 11.

Bapuanme 3a0a4 1 yposusa.

B 3agauax 1—9 npepycmoTpers B NMOANPOrpaMMax BO3MOXKHOCTb
06paboTKH OJHOMEPHHIX MaccHBOB pasmepoM jo 100, maTpuum — 1O
10X 10. HcxopHble MacCHBBI M HX pas3Mepsl MOJydaTh uepe3 oGoGiuen-
Hble IepeMeHHbIe.

1. CymmupoBaHHe 3JIeMEHTOB MaTpHIIbL.

2. Ilpencrasienne MaTpUIbl B BHAE OJHOMEPHOTO MaccHBa IO CTPO-
KaM.

3. TToHCK MaKCHMaJbHOTO H MHHHMAJbLHOIO 3/1EMEHTOB B MacCHBe.

4. CopTHpPOBKA 9/J1eMEHTOB MacCHBa IO BO3PacTaHHIO.

5. HBepTHpOBaHHE MaccHBa.

6. Ilnkauueckuit cABHT 3;1eMeHTOB MaccuBa Ha K mosunuit BjeBo
uiu Bnpaso. 3uaueHne K nepenaBaTh uepes 0GOGLIEHHYIO NEPEMEHHY IO,
suak K ompezensier HanpaBieHHe ciBHra (-4 BIpaBo, — BJEBO).

7. TpaHCIOHHpOBaHHEe MaTpHIHL

8. YMHOXKeHHe JBYX KBaJApPaTHBIX MaTpHIL.

9. CnoxeHHe IBYX KBaJpaTHHX MaTpHI.

B sajauax 10—13 uma ¢afina mocsenoBatesbHOro0 JOCTyNa nepena-
BaTh uepe3 OGOGLIERHYI0 CAMBOJBLHYIO IIepeMeHHYIO.

10. Coszats ¢afian mocsefoBaTeNbHOrO AOCTYIa, 3alUCHIBAST B HETO
noouepeHo (GaMHIHIO, HMS, OTUECTBO COTPYAHHKA (TPH CHMBOJbHLIE
BEJIHUUHLI), TOJ POXIEHHA (YHCIOBAs BEJTHYMHA).

11. B sanaue 10 BmiBecTH cofepxHMoe dafsa B BHAe TaGIHUB Ha
ITY u Ha 3KpaH Aucnjes.

12, daifin mocneRoBaTEILHOTO AOCTyNa COAEPXKHT HHPopMaunHio o6
a6oHEeHTaX B chaelyiolleM nopsajake: ¢aMuaHa abGoHEeHTa (CHMBOJbHAS
BesiM4KHa), HoMep TejaedoHa (uHcaoBas BenuuuHa). [To 3agaHHOMYy HO-
Mepy TenedoHa HaHTH paMHIHIO aGOHeHTa.
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13. B 3ajaue 12 no pamuann aGoHeHTa HaliTH HOMep ero TejedoHa.

14. OnpepenvTh AeHb Hefes:l AJg 3ajaHHoi gatel. Jlata 3ajaercs
KaK 8HayeHHe cHMBoabHOH mnepemenHoH B Buie IOI.MM.ITTT, rze
A — uucao, MM — mecsau, I'TTT — rox.

15. Mocrpouts rucrorpammy gas N uncen (N <20). 3xauenne N
BBOJMTCSA yepe3 oGoOLIeHHY!O mepeMeHHYi0. Uncaa BBogATca 3 daitia
MOC/EeA0BaTeNBHOTO JOCTYNa, UMs KOTOpPOro mepejaercs uepes 0606-
IEHHYIO CHMBOJIbHYIO TepeMeHHYIO.

3anaunue Il yposusa Jisg peweHus 3agadyd COCTABUTH
noanporpaMmy (n/m), ohOPMHB ee KaK OTAENbHLI NPOrpaMMHEIA Mo-
AyJb ¢ Mepenavell Buia QyHKuUHH (B 3afayaX | —8) HIM HCXORHBIX JaH-
HbIX, 3aJlaHHbIX B oneparopax DATA (B 3agauax 9—15), npu nomowmu
OpraHU3alHK NepeKpHTHH NOANPOrpaMMEl H CMelHaIbHOTO NPOr'PaMMHO-
ro ¢aiina, B KOTOPOM 3anHCaHbl COOTBETCTBYIOLIHE NPOrPaMMHbIE CTPO-
kH. CocTaBHTh HHCTPYKuHI0 mo pa6ore ¢ n/n. ITposeputs pabory n/nm
Ha npuMepax. IIpH BbINOJNHEHHH 3aJlaHHs HCIIOJB30BaTh BHIYHCIHTENb-
Hbl€ METOAHl, H3/I0XKeHHble B TEOPeTHYeCKOM BBEIeHHH K paGote 6.

Bapuanmer 3ada4 11 yposus.

1. Meronom HTepanHuil HafiTH KOpeHb ypaBHEeHHs X=@ (x) Ha OTpe3-
ke [a, b].

. Meronom HrloroHa HaliTH KopeHb ypaBHeHHs f(x)=0 Ha oTpes-
ke [a, b].

3. MerogoM TNOJOBHHHOTO JeJeHHs HaHTH KOpeHb ypaBHeHHs
f(x)=0 na orpeske [a, b].

4. BhIYHCJHTBL ONpefieieHHBIH HHTEerpasJ MeTOAOM TpameuHil.

5. BeyHcaHTb onpefeneHHbi HHTerpaa MerogoM CHMMcoua.

6. BhiuHCIHTb ONpeflesileHHBIl HHierpaj MeTOAOM Tpaneuuil ¢ 3a-
LaHHOH TOYHOCTHIO.

7. Pemntb nuddepenunanpHoe ypasuenue y'=f(x, y) MeToJoM
Sitnepa.

8. Pewnts cucreMy ABYX aupdepeHIHaNbHEIX YpaBHEHHH nepBOro
nopsifka MerogoM Odiinepa. .

9. BuimosanuTh JNHHeHHOe HHTeprnosHpoBaHHe. [laHHble pa3Mmeila-
totca B omepatopax DATA.

10. OcymecTBHTL KOHTPOJIb 3HaHH#A. Bompoc, nsTh OTBETOB H HO-
Mep NpaBHJIBLHOIO OTBETa pachmoJoXeHs R omeparopax DATA.

11. Onpenenute cpefHHit 6ajs1 TPyNnel N0 pe3yabTaTaM NSTH 9K-
3aMeHOB. B rpynne ne Gosee 25 uesioBex. PeaynbTaTh 9K3aMeHOB 3aja-
el B onepatopax DATA.

12. Onpepennts cpeanuii 6aa1 CTyAeHTa 3a NATh JeT oGydeHHs.
CBeznenus 06 ouneHkax (He Gosee 50) 3agaubl B omepaTopax DATA.

13. Ynopsanouuth MaccuB, conepxamuit He 6osee 50 3eMeHTOB, MO
BO3PAaCTaHHIO HJH MO yOhIBaHHIO (10 BhiGopy). Mcxomumii Maccus 3a-
nan B omepatopax DATA. CrpoKy — NpOBepKYy YCAOBHSI — TaKXKe
NPHHHMAaTh M3 NepeKphiBaloLlero nporpaMmuoro daitna,
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14. PemnTe cHcTeMy JHHEAHBIX aare6panyecKHX ypaBHeHUH MeTo-
nom laycca. ITopsiaok cHcreMsl He Gostee 10, Kosdduumen b 4 CBOGORHbIE
uJeHbl CHCTeMbl 3ajanbl B oneparopax DATA.

15. B sagaue 14 ucnonb3oBate Metol aycca ¢ BHIGOpOM IJ1aBHOIO
JneMeHTa B cToadle.

3ananue IIl yposus Bnpeniaraembx safauax BblIENHTD
caMocTosiTeNbHble noa3anayd. OGopMHTL AITOPHTMBI HX PeLICHHS B BUAE
OTHeNbHBIX MOAYJelf, opranu3oBaB nepenauy HHOOpPMaLHE MeXLy Mo-
NyasiMH JIKGO C HCIIO/Nb30BaHHEM O06OGLUICHHLIX MepeMeHHbIX, J1HOO C
Hcnonb3oBanueM (aiyioB Moc/aenoBaTeNbHOrO (MM MPAMOro) KOCTyna,
pacnojoxenHbiX Ha B3Y. (Qopmuposanne ucxonuux dafios Ha B3Y
npefycMoTpeTh B nporpamme.) Paspa6oraTe cxeMy B3aHMOACHCTBHS MO-
nyqied. CoctaBHTb HHCTPYKLHIO 1O paGore ¢ mporpammoli. [IposepuTts
pa6oty nporpammn Ha IBM.

Bapuanme 3adau (11 yposus.

1. CocraButh nporpaMMy «cekperapb». [IporpaMma Ao/KHa Bh-
NONHATL cienyiouine GyHKUHH MO 3afaHHOR JHare:

— coobuaTe (T. €. meyararb) nepeyeHb GaMHAHN TeX, KOMY HYXHO
M03BOHHTD;

— coo6ware nepeuenb GpaMUJIHA HJIH HMEH TeX, C KeM Halo BCTpe-
THTBCA,;

— coofwaThk O BCeX BaXHLIX JesaX, 3alJlaHHPOBaHHBIX Ha yKa-

SaHHHIA JleHb;
— cooblare nepeueHb (aMHAHH TeX, KOro CJlelyeT MO3JPaBHTH

C JHEeM pOXAEHHS.

2. CoctaBHTh NMPOrpaMMy — MOJCKa3Ky BheiGopa BHIA TpaHCIOPTa
1 HoMepa peiica u3 MocKBbl B ropoit N ¢ yKasaHHeM CTOHMOCTH Npoe3Ja.
[TporpamMma no 3asaHHOMY Ha3BaHHIO ropona N noJXKHa coo6iiarth cie-
AYIOLHe CBeLEeHI:

— pacmucaHHe JBHXXEHHsS caMoJieToB H3 MockBel B ropox N;

— pacnucaHHe IXBHIKeHHsl Noe3foB H3 MocCKBH B ropoa N;

— pacnHcaHHe JBHXKeHHS BOJHOTO TpaHCmopTa H3 MOCKBEI B ro-
pox N; .

— CTOMMOCTb npoe3fa #3 MockBbl B ropoX N KaKAbIM H3 TPeX BH-
JIOB TPaHCIOPTa.

3. CocraBuTb nporpaMmy o6paGoTKH dKCHepPHMEHTaNbHbBIX NaHHBIX,
gucao Koropulx N <40. Jlanubie BOMXHBI BBOLHUThCA B NamATe DBM.
OG6paGoTKa BKJouaer B cebs ciepyiolee:

— BbIUMC/IEKHE MaTeMaTHYecKoro oxujaanusg M u pucnepcun D no

dopmyam:

1
M=—N— iZ:l a;, D=

rje a; — 3KCIepHMEHTAa/NbHbIE AaHHbIE,
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— omnpejeseHHe HaHGOJbIIEro H HAHMEHBINETO 3JeMEeHTa BHOOPKH
NaHHLIX H ero NOPAAKOBOro HOMepa B BHIGODKe;

— mnevyaTh THCTOrPaMMHL.

4. CocraBHTh nporpaMmy o6paGOTKH pe3yJbTaTOB CRAuH CECCHH
CTyAeHTaMH rpynnsl. B namate OBM fo/KHE BBOLHTBCA CaefyiollHe
JaHHBe: (GaMHJIHA CTYAEHTa H ero NOPSAKOBHH HOMEp IO XypHary,
pesyabTaThl CAAaYH CecCHH (5 5K3aMeHOB), NPH3HAK HAJTMYHSA HJAH OT-
CYyTCTBHSl Yy CTyJeHTa HOCTOSIHHOH o6uiecTBeHHOA pa6oOTH, NpH3HAK
YyYacTHs HJIH He Y4acTHs B Hay4YHoO-HccaejoBaTelbcKoil paGore. O6pa-
60TKa BKJHOHaeTr B cebs:

— TMOCTPOEHHE H BHIBOA TaGJHLbI Pe3yJabTaTOB CHAauH CECCHH CTYy-
JIeHTaMH C yKa3aHHeM cpejfHero 6annaa CTyleHTa H TpyHnbl (1Js rpyn-
nbl — 0 KaXJAOMy 3K3aMeHy H IO BCefl CECCHH B LIEJIOM);

— BBIBOA CBeJleHHH oT/le1bHO 06 OTIHY4HHKAX, ydyallHXcs Ha XOpo-
IO H OTVIHYHO, HMEIOIHX OJAHY TPOHKY, HMEIIHX IBOHKH;

~— BHIBOJ CBEJEHHH O CTYJEHTaX, yu4acTBYIOLIHX B OGLLeCTBEHHOH
pabore;

— BBIBOJ CBeJeHHH O CTYyJeHTaX, Y4acTBYIOLIHX B HayuyHO-HCCJe-
JOBaTeNbCKOH pabore;

— BBLIBOJ CBeJleHHH O CTyJeHTaX, Y4acTBYIOUIHX B 0GuiecTBEHHOM
H HayuyHO-HCCJIeJOoBaTeJbCKoll pa6ore.

5. CocTaBHTH NpOrpaMMy 06paGoTKH HTOroBOH TaGJaHUL YEMNHOHA-
Ta no ¢yr6oay. MIrpe npoxognsn B OXHH KpYyT, KaXaasd KOMaHja BCTpe-
gajgachk ¢ Apyro#l onHH pas. B nporpaMme npeaycMoTperb BBOJ HCXOA-
HblX faHHbBIX. O6pa6oTKa JOIXKHA BKJIIOYaTh B cebs:

— TOCTPOEHHE HTOroBOH TaGJHIBEI YEMIHOHATa C pachnpefeseHHeM
KOMaHJ| COTJIaCHO 3aHATHIM MeCTaM C NOJCYeTOM OYKOB, HaGpaHHBIX KaX-
Jlof Komanjo# (3a moGeny DpHCyXjaercs JBa OuKa, 3a HHUBIO —OJHO
04KO, 3a NopaXKeHHe — HOJNb OYKOB);

— onpejesieHHe H BHIBOJ Ha3BaHHA KOMaHAHW (KOMaHI): OfepXaB-
wel HaHGoOJbIIee KOJMHUECTBO MoGel, 3a6HBmell B YeMIIHOHAaTe HAHGOMb-
mee KOJHYECTBO Msuell, HMeoulelf Jydymyio pa3HOCTh 3aGHTHIX H HpO-
NYWEHHHX MsdyeH, NpPONMyCTHBINEH HaHMeHblIee KOJHYECTBO Msyed,
OAepXKaBlleil HauGoJsbliee YHCIO NoGel ¢ KPYMHHM cueToM (moGenoi
C KpPYDHBIM CYeTOM Ha3biBaeTCsi moGefa C pasHHUeH Msuedl Goublie
JBY X).

6. CocraBuTh mporpammy o6paGoTKH HTOroBOH TaGAHIBI IIaXMar-
Horo TypHupa. B nporpamMMe mpepycMoTpeTh BBOA HCXOAHBIX JaHHBIX
(baMuIHHM WaXMaTHCTOB H pe3yJbTaTH HX BCTpeu APYT ¢ apyrom). Typ-
HHD NPOXOAHJ B ofHH Kpyr. O6paGoTKa JOMXKHa BKJIIOYaTh:

— ¢(opMHpOBaHHe HTOroBOH TaGJHIb TYPHHpPAa C DPacCTaHOBKOM
YUaCTHHKOB COTJIaCHO 3aHATHIM MeCTaM C HOJCYeTOM HaGpaHHbLIX OYKOB
(3a no6eny npHCyXJaeTcs OAHO OYKO, 32 HHUBIO — IOJI-0YKa, 3a MOpa-
¥KeHHe — HOJIb OYKOB);

— ompejesieHHe H BHBOJ (AMHJHH YydYacTHHKa (Y4aCTHHKOB):
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oJiepiKkasumero HauGoJbinee YHCJAO noGel, 3aBeplunBuiero Gojbiue BCex
NapTHH BHHYBIO, MOTepNeBuIero Goiblle BCeX NMOPaXKeHHI.

7. CocTaBHTh NpOrpaMMy MOArOTOBKH CBEJAEHHMIl 0 CTyJeHTax rpym-
Nbl JJIs1 MX pacnpefeseHnsi no MectaM pa6ote. B mamsats 9BM BBoasTCcs
CBefeHHA: GaMHIMs CTYyAeHTa; MOJ (OXHH CHMBOJ M HJH 2); BCE €ro
OLEHKH 33 NMepHoX o6yYeHHMs; NPH3HAKH: NMPOXKHBAHHA CTyLeHTa (OLHH
CHMBOJ: # — MOCKBHY, n — XHuBeT B Il0ZMOCKOBbe, & — HHOrOPOA-
HHH), ceMefiHoro mnosoxeHus crygenta (0 — xomoct, 1 — XeHaT),
Hanugug jerelt (0 — Her, 1 — ects). BuimaBaTh no TpeGoBaHMIO Cite-
AyIOlLHE CBeleHHs:

— CNIHCOK CTYREHTOB Mo yGbIBaHMIO cpenHero 6ajna 3a IepHOA
o6yueHHs; -

— CHHCOK CTYZEHTOB-MOCKBHuell mo yG6biBaHHIO cpeinero GaJia;

— CHHCOK CTYAEHTOB, XHByWHX B [loAMOCKOBbE, MO yGHIBAHHIO
cpennero Gauaaa;

— CIIHCOK CTYAEHTOB-HHOTOPOAHHX MO yGbIBaHHIO cpefiHero Gaaua;

— CNUCOK JeByuIeK No yGbBaHHIO cpelHero Gania;

— CIIHCOK CeMeHHBbIX CTYLEeHTOB, a TaKXXe HMEIOWHX feTel, mo y6sI-
BaHHIO cpefHero GaJsia;

— CIIHCOK IoHolIeH no yGeiBaHHIO cpexHero GaJna.

8. CocTaBHTbh NporpaMMy, MOMOramwlinyio oTo6paTb CTYLEHTOB MJs
yuactus B ctpofiorpage. B mamsare 3BM BBoxaTca caenyiomue cBege-
HHSA: GaMHIHS CTYAeHTa, MOJ, NPH3HAaKH: ycmeBaeMocTH (0 — ycneBa-
€T Ha TPOHKH; | — Ha TPOHKM M 4eTBepKH; 2 — Ha TPOHKH, UeTBEPKH H
NSATEpKH; 3 — HA YETBEPKH W NATEPKH; 4 — OTIHYHHK), YYyacTHS B 06-
mecTBeHHOH XH3HH (0 — Her, | — yuacTByer), OBJafeHHST CTPOUTENb-
Holl cneuunaabHocTeio (0 — Her, | — moBap, 2 — KaMeHIHK, 3 — Ge-
TOHIUHK, 4 — MJIOTHHK, 5 — cTpona’biiHK, 6 — wodep NPH HAIHYHH
npas), B clyyae OBJNaJeHHS HECKOJIbKHMH CHElHaJbHOCTAMH B KayecT-
Be MpH3HAaKa QUrypHpyeT uucio, Kaxpas tHdpa KOTOpOro — COOTBET-
cTBylolass crnenHanbHocTs. [lo TpeGoBaHHMIO BBIZABaTh CleRyoOlHe
CBeJieHHsI:

— CIIHCOK CTYJEHTOB-NOBAapOB, HMEWIIHX elle KaKylo-HHOYIb
CTPOHTENbHYIO CHeNHAaJbHOCTD;

— CITHCOK CTY/JIEHTOB, BJIAJCIOIMHX KaK MHHHAMYM ABYMS ChelHa/Ib~
HOCTSIMH, KpOMe NoBapa;

— CIIHCOK CTYA@HTOB, HMEIOIMX NpaBa Ha BOMJEHHE aBTOMOGHJs
H ellle ONHY CTPOHTEJbHYIO CNElHaTbHOCTh, KpOMe moBapa; .

— CNHCOK CTYAEHTOB, HMEIOUIHX XOTs Obl OfHY H3 clenHasbHOCTel:
KaMeHIIHK, NJIOTHHK, CTPONAJbIIHK.

[Ipumeuanuwusa 1).Bcrpoiiorpsaa He GepyTcs CTyAeHTH, ye-
neBaiollHe Ha OXHH TPOMAKH.

2). B KaxzoM cnHcKe CHayaJa NepeyHC/HsiTh CTYJEHTOB, Y4acCTBYy-
IOIKUX B OGLIECTBEHHOH XH3HH, a 3aT€M — He YYacCTBYIOLIHX.

9. CocTaBHTB MpOrpaMMy Ha3HayeHHs CTYAEHTOB HA CTHIEHAMIO.
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B namare 3BM BBossiTcst cBenennsi: GaMHINA CTYAEHTA, €ro OLUEHKH B
ceccnio (5 OLEHOK), NPH3HAKH: y4acTHs B oblecTBeHHo# xu3HH (0 —
HeT, | — fa), yuacTus B HayuHO-HCCIefOBaTeJbcKoil pabore (0 — Her,
1 — pa). Ilo tpe6GoBauuiO BHAaBaTh CJAELYIOLUHE CBELEHHS:

— CIHCOK CTY[EHTOB, Ha3HaueHHHIX Ha NOBHILIeHHYIO (Ha 25%)
CTHIIEHAHIO 332 OTJIHMYHYIO y4e6y, aKTHBHOe yuacTHe B OGLIECTBEHHOH
KH3HH H Hay4yHO-HCCJIeNOBaTeNbcKOH pabore;

— CIHCOK CTYNEHTOB, Ha3HaueHHHX Ha HOBHIIeHHYIO (Ha 15%)
CTHIIEHAHIO 3a XOPOWIYI0 U OTIHYHYIO yuey (He MeHee IBYX HSTEPOK),
aKTHBHOE yyacTHe B OGIIECTBEHHOHN XXH3HH H HAyUHO-HCCJIe0BaTeAbCKOM
pab6ore;

— CIIHCOK CTYJEHTOB, Ha3HaYeHHBLIX Ha OOLIYHYIO CTHIEHIHIO, HO
HMeIoINX He Gojiee ORHOH TPOHKH;

— CIHCOK CTYAEHTOB, He Ha3HAYeHHHIX Ha CTHNEHIHIO.

10. CocraBHTE NpOrpaMMmy, NMOMOTAIOULYI0 aIMHHHCTPATOPY TOCTH-
HHIB. B rocrunuue BoceMp 3Taxeld. Ha nepsom sraxe — aAMHHHCTpa-
THBHBIE MOMelIeHHsI H PeCTOpaH; Ha BTOPOM — BOCEMb JBYXKOMHAaTHBHIX
ABYXMeCTHBIX HOMEpOB-JIOKCOB; Ha TpPeTbeM H YeTBEPTOM — IO IluecT-
HajuaTh OJNHOMECTHHIX HOMEPOB; Ha OCTaJbHBIX 3TaXax — MO LIeCT-
HaJuaTh JBYXMECTHbHIX OJHOKOMHaTHHIX HOMEPOB Ha KaXJOM 3Taxe.
O KaXpzoM HOMepe H3BecTHa ciefylouas HHGopMauH: HoMep cBOGOJEH,
HOMep 3a6pOHHPOBAH, HOMEp 3aHSAT, B HOMepe XHBET OLHH YeJOBeK (MY XK-
YHHA HJIH XeHIHHAa), B 3TOM CJyyae H3BeCTHa JONOJHHTeNbHas HHpOP-
MalHs: ¢ IPaBOM NOACEJEHHs HJH HeT (ec/H HOMep ABY XMECTHbIH), MpH-
6Ll B KOMaHAKPOBKY, NpHOLII B YacTHOM nopsake. ITo tpeGoBanHIo an-
MHHHCTPATOpY BhIXaBaTh HH(OPMaUHIO:

— 0 cBOGOJHBIX HOMepax;

— 0 cBOGOJHBIX My>KCKHX MecTaX B HOMepaX C yKa3aHHeM HOMepa;

— 0 cBOGOAHBIX XKEHCKHX MecTax B HOMepaxX C yKa3aHHeM HOMepa;

— 0 rocTdx, NpHexXaBLIMX B KOMaHAHPOBKY C YKa3aHHEM HOMepOB,
B KOTODbIX OHH XHBYT;

— O rocTsiX, NPHeXaBIUMX B YaCTHOM MOPSAKeE;

— 0 326pOHMPOBAHHBIX HOMEpax.

[Mpumeyanue HoMepa B rocTHHHIEe HMeIOT TPH uudpol. Ca-
Mas crapiuas (JaeBasi) mH¢pa — HOMep 3Taxa, OCTaBUIMeCs JBe — IO-
PALKOBBIH HOMEpP Ha 3Taxe.

11. CocTaBHTh NpOrpaMMy, NOMOralollyI0 YHTATENTIO HAHTH HYXKHYIO
KHHTY B 6nbanoreke. B 3BM o kaxpaoli Kuure xpaHurcs ciaepylomas
nHdopMauns: aBTOP, Ha3BaHWe, H3aTeNbCTBO, Ioj W3NaHHs. CBefenus
0 KHHrax xpausrtcs B ali/ie Moc/e10BaTeIbHOTO JOCTYNAa B CHMBOJIBHOM
BHJE, NaHHble O KHHTax pasieseHbl CHMBOJIOM *, CBeleHHS O KHHrax
0 MpOrpaMMHPOBaHHIO xpausartcs B Qaiine ¢ umenem "PROGR”, no
matematHke — "MATHEM”, no ¢usnxe — "PHYSIC”, nmo xumMuH —
"CHEMIS”, no ucropuu — "HISTOR”. Ilo Tpe6oBanHIO BHAABATb Cie-
Aylouyio HHPOPMaIHIO;
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— CBEJeHHf O BCeX KHHMrax Ha 3ajaHHYIO TeMaTHKY;

— 'TIOMCK 3aJaHHOH KHUCH B 3aJaHHOM pasiene (CooGulatoTcst CBe-
leHHsa o6 aBTOpe, Ha3BaHHe KHHIH U pasjena);

— CBeJeHHsl O KHHMrax Ha 3alaHHYI0 TEeMaTHKy B8aJaHHOro H3ja-
TeJbCTBA;

— CBeJleHHf O KHHrax, BHIIIEJIIUIHX B CBET B TEKylueM roiy (T. e.
CBEJeHHsl O HOBBLIX IMOCTYIJIEHHAAX), 10 BCEM TeMaM HJIU MO 3ajaHHOM;

— CBeJleHHS O KHHMrax 3aJaHHOTO H3]aTeJlbCTBA IO BCEM TeMaM;

— CBEJIEHHA O KHHIaX OLHOro aBTOpa II0 BCeM TeMaM HJIH 0 3a-
JlaHHOM.

[Tpumeuwanwue [aa ynpoueHHs o6paGOTKH cuyHTaTh, YTO
KaX1as KHHra MMeeT OJHOrO aBTOpa.

12. CocraBuTbh NpOrpaMMy, NOMOraiolLyIo Y3HaTh CBeIeHHs O Mara-
snne. B OBM xpausitcs cBeleHHss O Mara3uHax (B CHMBOJIbHOM BHJe):
Ha3BaHHWe yJ/HIlEI, HOMep goMa, HoMep TesedoHa (ceMb nubp). HdaHHbIe
XxpaHfitca B dalise nmocaesoBaTeNbHOrO OCTyMNa, CBEJEHHs O Da3HBIX
MarasHHax pasieleHE CHMBOJOM #* (3Be3fouka). Pafinbl co3naHbl U3
cBefeHu 06 OJHOTHIIHBIX Mara3WHax, BCErO THIIOB Mara3uHOB — CEMb.
Caenenusi o 6ynounblx xpausates p daitne c umeneM "BAKER”, ceenenus
0 racrpouoMax — "PROV”, cseleHHss 06 OBOUIHBIX MarasiHax —
"VEG”", cBegeHHsl 0 KHUXKHBEIX MarasuHax — "BOOK”, csenenus 06
aBroMarasunax — "AVTO”, csegenns o6 ynusepMarax — "STORE”,
CBelleHHsl O CnopTUBHBIX Marasuuax — "SPORT”. Ilo TpeGoBaHHIO BH-
JaBaTh CJAeYOLLYI0 HHQOpMauHio:

— CBelleHHS O BCeX MarasMHax 3aJaHHOTO THIa,

— CBeJIeHHsl O BCEX Mara3uHax, HaXOAALHXCS Ha 3aJlaHHOH yJHLe;

— ajipec MarasuHa 1O 3aJaHHOMY HoMepy TesedoHa;

— CBEJIEHHf O BCEX MarasuHaX, HoMep TenedoHa KOTOPHIX COAEPKHT
3aJaHHble TPH MepBble HHOPHL.

13. CocTaBuUTb MpOrpaMMy, NMOMOTaioULYi0 BHIGPATh PEUENnT MPHro-
toaenus nuiH. B OBM xpausarca cienyiollHe CBEIEHHA O peuentax:
HasBanue Giwofa (Hanpumep, Gopui, casaT MACHOH, INAILIHIK M0-Kap-
CKM U T. 0., T. €; Ha3BadHe MOXeT OHITh COCTaBHLIM), COCTaB KOMIOHEH-
TOB (He Gosiee ceMH), peleNnT MPHrOTOBNEHHS B BHJE CHMBOJbHON mepe-
MeHHOH JIHHOH He Gosiee 255 cuMBosOB. IlepBLIM CHMBOJIOM KOMIIOHEH-
Ta 0693aTeNIbHO ABJASETCA nHbpa (C neabio OTIdYHa OT penenta). Jlan-
Hele XpaHsaTca B (ailie 1MOC/aeNOBaTeNbHOTO JOCTYNa, CBENEHHS O pe-
uenrax pasjgejeHsl CHMBOJIOM — # (3Be3fouka). Dafinel co3naHbl H3
PELenToB 10 NPH3HAKY OYEPeJHOCTH GJIOA, BCEro 4YeThipe Pa3HOBHIHO-
cru. CBeleHHs O 3aKyCKaX, canatax H T. . XpaHaTca B daiiie ¢ HMe-
ueM "SALAT”, cenenus o nepBux 6aiogax — B daitiie "ONE”, cBenenns
o BTopHX Gatogax — B daitiie “TWO”, cBefenus o TpeTbHX Giiogax —
B daitne "DESERT”. Tlo TpeGoBaHHIO BHAAaBaTh CJAEAYIOULYI HHGOp-
Mauuo:

— peUenT NPUTrOTOBJIEHHs 3alaHHOro 6J10/a;
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— KOMIIOHEHTBl JJ/Isi NPHIOTOBJEHHs 3ajaHuoro Giaioaa;

— BCIo MHpopMalHIo 0 6JI0AaxX 3aaanHoro daiiaa;

— HaWMeHOBaHHd 6Jio] H3 3ajJaHHoro Qafinaa.

14, CocraBHTL NporpaMmy, nomoraiouyio corpyasnkam [AH.
B namati ODBM B daiise mocseqoBaTeJIbHOro JOCTyNa XpaHHTCS CAEAY 0
was HHbopMalrsl o6 aBTOMOGHJISIX: perHcTpallHOHHbLIH HOMep aBTOMO-
6HJasi (3amHCHBaeTCsd B CHMBoJabHOM BHIe Kak BNNNNBDB, rae b —
6ykBa, N — nHdpa), 1uBer aBTOMOGHISA, FOA BhIMYCKa, afipec NPOXKHBa-
HMA Baajesbla. JlaHHble O Pa3HBIX aBTOMOGHJAX pa3jeseHbl CHMBOJOM
%, Qallabl co3flaHbl H3 cBefeHHH 06 aBTOJIOGHTENSIX, HMEIOWHX aBTO-
MOGUADb 3aJaHHOH MapKH, Bcero TpH ¢ailna. CBegeHHs O BJafenbuax
«3anopoxues» xpausarca B ¢daifine "ZAP”, o Bragenbuax aBTOMOGH.SA
oKuryan» — B paline’’LADA", o Baragenbuax aBToMoGuas «Bosray —
B Gaiine "VOLGA”". ITo Tpe60oBaHHIO BHJaBAaTh CBeAEHHS 06 aBTOJIO-
6UTENAX, HMEIOUIHX:

— aBTOMOGHJIb 33a1aHHOH MapKH ONpeENeNeHHOro IBETa;

— aBTOMOGHJIb C 3aJlaHHBIM PerHCTPalLHOHHEIM HOMEpOM;

— aBTOMOGHJAb 3ajaHHOH MapKH C H3BeCTHOH LHQPOBOH YacTbio
perucTpalHOHHOIO HOMEpa;

— aBTOMOGHJIb 33JaHHOI'O IBETa;

— aBTOMOOHJIb 3aJlaHHOH MapKH 3aJaHHOTO LBETA C HE MOJHOCTHIO
H3BECTHLIMH LHOpaMH 1H(POBOH YaCTH perHCTPalHOHHOIO HOMepa.

15. CocTaBHTb NpPOrpaMMy, MOMOTAIOLIYI0 COOGILIATh CBEAEHHS O
MecTax Ha aBHapeiichl H3 MocKBbl B JIGHHHTpaJ Ha KajeHAapHbBIH MecsIl
(30 zHedt). B ¢aiise npsiMoro xocryna XpaHHTCA HHQOpMamHs O MeCTax
Ha pelic Ha 3alaHHOE YHCJIO B BHAE MaTPHIbI, B KOTOPOil HOMEpP CTPOKH —
paA, HoMep cToJ6lla — HOMep MecTa B psany (Bcero 25 psjoBs, Mo weCThb
MecT B pAnYy). DJIeMeHT MaTPHIb MOXKET HMeTb CJeNyIOLiHe 3HAUCHHS:
0 — Mecro cBoGoHO, 1| — MecTO nponano, 2 — MectTo 3aG6pOHHPOBAHO.
CuHTaTh, 4TO B JIeHb HMEETCH OfHH peiic. Pali/ibl HMEIOT HMeHa CeAYIo-
mero thna: “DAYNN”, rxe: NN — uncio, Ha KoTopoe XpaHHTCH HH-
opmauus. Hanpumep, “DAY15” — B aToM dailiie XpanaTcs CBENCHHA
0 MecTax Ha peiic, ornpasasiomuiica 15 yucaa. ITo tpeGosanuio coo6-
aTh Cjaelylolylo HHpopMauKio:

— 0 KojH4ecTBe CBOGONHBIX MeCT Ha 3aJaHHOE YHCJIO;

— O NPORAaHHBIX MeCTaXx Ha 3ajlaHHOEe YHCJIO;

— O NPOAAHHBIX MecTax Ha BeChb MeCHlIl;

— 0 GpoHHM Ha BeChb Mecsl;

~— 0 OGpOHH Ha 3ajaHHOE YHCJIO.

ONMPOCH AN CaMONpPOBEpPKH.
UTo Takoe MoAyJbHOE MPOrpPaMMHPOBaHHe?

UTo Takoe CTPYKTYpPHOe HPOrpaMMHPOBaHHe?

Kakum 06pa3soM MOXHO XPaHHTb OTAeNbHble MOAYJH B HaMATH

B
1.
2.

3.
3BM?

4. Kak 00beJHHHTb HECKONbKO Pa3/IHYHBLIX MOAYJeHd B OAHY Ipo-
rpammy? Komania APPEND. Urto mpousoiifer, ecid B 3arpyxaemoM
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MolyJie MMEIOTCS CTPOKH, HOMepa KOTOPHIX COBNajalT C HOMepamHu
CTPOK IIpOrpaMMmbl, HaxOAfleHCH B ONepaTUBHON MaMmsTH? B Kakux
cayyasix Ilesecoo6pa3HO HCIOJNb30BaTh TaKOH cnoco6 OpraHM3aluu
nporpamm?

5. Kak opranusoBath Moouepennoe BhIllOJHeHHe MoxyJeii? Ome-
parop CHAIN u nopsjok ero BHIOJHeHHS. B KakUX cayuasx meJe-
C006pa3Ho HCNMOJb30BaThb MOJOOHYI0 OPTaHH3ALHIO MPOrPaAMMEI?

6. KakuM o6pa3oM MOXeT GHITb OpPraHH20BaHA Mepelaya AAHHBIX
H3 OJHOrO MOAYJS B APYro#l MpH HX NMOOYePeAHOM BHINOJHeHHH? Ore-
patop COMMON.

7. KakuM o6pa3soM MOXHO 3aMEHHTb HJIH JOGAaBHTb B NPOrpamMMmy
CTPOKH B Ipollecce ee BhMoaHeHHs? [IporpaMmel ¢ nepexkpuitueM. Orne-
patop OVERLAY, oranuue ero ot xomaugst APPEND.

8. B kakHX cayuyasx uesecoo6pa3Ha OpTaHH3alHs MNPOrPaMM C
nepexkphiTHeM? KakHe nmpeMmylmecTBa M B KaKHX cJAyyasx JaeT Takas
OpraHu3auus mporpamm?

9. Kak moxHo ucnoxnb3osath onepatop OVERLAY mnpu cocras-
JIEHHH NPOrpamMM, pealH3yOUIUX YHCIEHHBIE METOAB pelleHUs Zudde-
peHUHANbHHIX YypaBHEHHI, BLIYHCJIEHHS ONPeJeJeHHEIX HHTErpaJjoB
H T. . B obueM Buie?

10. Kak opraHH3oBaTb JaHHHE A/ o6GecneueHHUs] BO3MOKHOCTH
HX HCIOJIb30BaHHS Pa3JHYHHIMH MOZYJASMH? [lepeuHCJIHTH pa3nHYHLIE
crmoco6sl Nepeladyd IAaHHBEIX H3 OXHOI'O MOAYJS B APYrod OpH HX IIo-
ouepeJHOM BHINOJHEHUH.



JOMNMOJIHUTEJIbHBIE 3AJJAYH

1. Buiuncauts:

1 1
l+7+...+'r6;
B4-8411+4... 435 1434324, .. 430,
T I ST g S

PR R W S T
4.6.8.....20; 24224254, 4-210; [5.16.17.....25;

=%—|—2x3 npy x=-—5, —4, ..., 5;
y=2x+4+x* nopu x=2,4, ..., 20;
y=10x2 mpu x=-—2, —1.8, ..., 2.

2. [TonyynTh M HameyaTaTh MOCJAEAOBATENbHOCTL H3 N HATYPaJbHBIX
yHces, 06pa3oBaHHYI0 MO CJAeAYIOUeMY MPaBHJIY: KaXKjoe YHCJIO B MO-
CJIeOBAaTeJbHOCTH, HaYHHASl C TPEThero, MOJNyyaeTCs CJOXKEHHEeM [BYX
npeabaymux ynces. [lepsuie nBa uncaa oxvHakoBel H paBHH 1. (Takas
MOC/IEeI0BaTeNbHOCTL Ha3biBaeTcss uHcaaMu Pubonayuu.)

3. BrIUHCAHTE n-fi WieH NOCAeZ0BaTeIbHOCTH, 06pa30BaHHLIH 1Po-
Gamu: 1/1, 2/1, 3/2, ..., T. e. uHCAHTeNDL (3HAMEHATENb) CJENYIONIEro
YJ€Ha MOCJEeN0BAaTeJbHOCTH MOJYYaeTcs CJOXKEHHeM YHCJHTeJNeH (3Ha-
MeHaTeJedl) IBYX NMPeALAYLUIHX wieHOB. UHCIAHTENH NEpBHIX ABYX uJe-
HOB paBHH | M 2, 3HameHaTesn — 1 u 1.

4. B 3anaue 3 BHIYHCJHTD YJIEH NOC/AEJOBATENbHOCTH, KOTOPHIA OT-
JIHYaercs oT NpeAbAyIlero yjieHa He Gosnee yeM Ha 0,001.

5. Ilo npeBHelt Jerense, Mynpen, KOTOpHi H306pes maxMaThbl, mo-
TpeboBaJ OT MEPCHACKOro IIaxa Takoe KOJHYeCTBO MUIEHHI(b!, YTOGH HM
MOXHO 6blJIO MOKPHITh WIaXMaTHYIO AOCKY, MOJOXKHB Ha NMEPBYIO KJICTKY
OJIHO 3€PHO, Ha BTOPYIO KJIeTKy — 2, Ha TpeTblo — 4 H T. ., T. €. IOMe-
as Ha KaXAylo clelylollylo KJIeTKy B ABa pa3a Gosblue 3epeH, 4yeM Ha
npeppaymyo. Kakoe KoJquuecTBO 3epHa MoXeT MOKpHITh AOcKy? (CuH-
TaTh, YTO B ofHOM rpamMme 15 3epen.) C KaKoll TOYHOCTBIO MOJYYeH pe-
8yJabTaT?

6. Cunras, yto 3eMs1 — HAealbHas chepa c paguycom R ~6350 km,
ONpEefeNHTh PaccTOSHHE A0 JHHHH TOPH3OHTAa C BbICOTH 1, 2, ...
eor, 10 KM.

7. Tlpn 3agaHHOM X BBIYHCAHTL NPHOJHKEHHO CyMMy

Szex:}"f)ﬁ- ©Ol'=1,
i=

npexkpallasi BHYHCJACHHS, KOria oyepefHOH uJieH 1o aGCoOMIOTHOH BesH-
yHHe 6yaer Menbie 0,0001.

352



8. TlpH 327 AHHOM X BLIYHCJAHTB CyMMY
2 3 4 11
S —— b 2 48 2 1o
1 3x1—4x 5x+...+12x .

9. Tlpu 3aJlaHHOM X BBIYHC/IHTB CyMMY
x2i+1

S =sin X =§) (—l)l m,

NpeKpalas BHIYHCJIEHHS, KOTAa OuepeHOH uJeH CyMMbl 110 a6CONIOTHOR
BenHunHe Gyner Menbie 0,0001.
10. Bolyncaiire

= N i 2
S=cosx ,2_75( 1) @i

IDH SHAYEHHAX ¥, H3MEHFIOWUXCS B Npeaenax or /10 1o /2 ¢ warom
n/10. BblucienHs mpekpamarth, KOTAa ouepelHoll wieH mo abCouior-
HOM BesHuHHe ctaHer MeHbwe 0,0001.

11. Pemntn ypaBuenne x=0,5(sinx2—1), BHUHCAAL Xp 1=
=0,5 (sin x,—1), n=1,2, ..., npu x,=0,4. BolyHCJIEHHS NPEKPATHTb,
Korja 6yneT BHINOJHEHO YCJIOBHE | X,.41—X, |<<0,0001.

12. lna 3afgaHHBIX @ H b MOJYYHTb

{max (a, b), eciu a>0,
min (a, b), ectn a<<O0.

13. 3axaHo n nap uucea a u b. IToayuuts n uHcesn ¢=max(a, b).

14, Oas 3agaHHbIX @, b, ¢ monyunutb z=max(min(a, b), c).

15. I dyuKuHii, 3agaunsix rpaduuecky Ha pHc. 5.1, onpenenuTts
SHayeHHe y NPH 3aJaHHOM 3HaYyeHHH X.

16. Onpepenuts, NpUHALJIEKHT JH 3ajaHHasl TOUKa (X, y) GUrype,
H306paxeHHOH Ha pHc. 5.2.

17. ChopMuposath MaccuB pasMepoM 10X 19 no crepyromeMmy npa-
BHJy. B nepBoii cTpoke cpennnii (zecatsiil) saeMeHT paBeH 1, ocragbHbE
3JIeMeHTHl HyJeBble, (i+4-1)-i 3/eMeHT Kaxnod noc/enyouel CTPOKH Ho-
JIyuaercsl CJIOKeHHeM i-ro H (i-2)-ro 51eMeHTOB NMpeAblAylIeH CTPOKH.
HenyJieBrie 31€eMeHTH OJIYY€HHOTO MacCHBA 06Pa3yIoOT TaK Ha3blBaeMBbiil
Tpeyroibuuk Ilackaas.

B 3ajauax 18—33 ucnoab3yiorcss TEPMHHBI: 6eKMOp — OZHOMEp Hbl it
MacCHB; Mampuya — NBYMEPHBIIl MAaCCHB; 21a8HAR OUALOHALL MAMPUY b
pasMepoM nXn — QHaroHajb, Ha KOTOPOH pacloJOMXKeHbl 3JEMEHTH
Qy1, Qpp; NOGOHHAA 21a8HAS OUASOHAAL MAMPUYb. — NHATOHAAb, Ha KO-
TOPOH pPacnoJIoXKeHbl 3JIEMEHTH Qyp, Gp1; COUHUYHAR MAMPUYA — KBAJ-
paTHas MaTpHUa, BCe 3JEMEHTh KOTOpOH HyJIeBble, 32 HCKJIOYEHHEM
3JIEMEHTOB [JIaBHOH JHaroHalH, paBHBIX 1; nepumemp mampuyos
BKJIIOYaeT JeMEHTHI NIEPBOr0 H MOCHENHEro CTOJGIOB H MepBOi H moc-
JelHell CTPOK.

18. 3agana matpHua paamepom N X M.

a) IIpocyMMHpOBaTb 3/1eMEeHTHl KaXio# cTpokH. PesysbraTt moay-
4HTh B BHIE BeKTopa pasmepoMm N.

6) TTpocyMMHEpOBaTh 3JeMEHTHI Kaxjporo croabua. Pesyabrar noay-
YuTh B BHJAE BeKropa pa3Mmepa M.

19. 3agana matpuua pasmepoM NXM.

a) Haifith MakcuMa/bHBIH 3JeMeHT KaxJo# cTpokH. Pesyabrar
MOJIYYHTb B BHJAE BeKTopa pasmepoM N.

6) HaiiTh MUHHMa/nbHBIF 5/eMeHT KaXXaoro croa6ua. Pesyabrar
MOJNyYyHTb B BHAe BeKTopa pasmepoM M.
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20. 3agmaHa KBajpaTHad MaTpHia pasmepoM NX N. TlepecraBHTb
MeCTaMH TJIaBHYIO M NMOGOYHYIO TVIaBHYIO JHaroHajH.

21. CdopmupoBath MaTpHuLy pa3MepoM N X3N, cocTaBiIeHHYIO
H3 TPeX eIMHWYHBIX KBajpaTHHIX MaTpHI pasmepoM NXN.

22. IpocyMMHPOBaTL 9JE€MEHTBI, PACNOJNOXKEHHbIE 10 MepPHMEeTpY
MaTpHubl pa3mepoM a) NXM, 6) NXN.

23. 34n0JHHTL HYJASAMH 3J€MEHTH KBajJpaTHOH MaTpHUb, pacpo-
JIOXKEHHbIE IO ee MepHMeTPy (HCMOoJb30BaTh OAHH LHKJ).
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24. 3anaua matpiua pasmepoMm N X N. IMpocymMmipoBaTh 3JeMeH-
Tbl, PAaCTIONOXKeHHble HA BCEX JHAroHajsiX, MapajienbHbX TJ1aBHOH,
gﬁuo'laan raasuylo. PesysbTaT noJyuHTh B BHIe BeKTOpa pa3MepoM

25. V3 matpuub pasmepom N X N cdopmMHpPOBaTh OJHOMEPHBIH Mac-
CHB MO CJeIyoueMy TNpaBHIY:

a) sJIeMeHThl NepBOH CTPOKH — B MOpsiKe BO3pacTaHHA HHIEKCOB
CTOJMGLOB, 3JeMeHTH BTOPOH CTPOKH — B NOPAAKe yGhIBaHHS HHAEK-
COB CTOJGLOB, 3J€MEHTHl TpeTbell CTPOKM — B MOpPsAJKe BO3PACTaHHS
HHIEKCOB CTO/IGLOB, 3/€MeHTH YeTBepPTOH CTPOKH — B NopfAAKe yOniBa-
HHUSl HHJAEKCOB CTOJOIOB H T. I.;

6) sJeMeHTH MepBOro croabua — B MOPSAAKE BO3pAacCTaHHS HHJIeEK-
COB CTPOK, 3J1eMeHThl BTOPOro cToabua — B NMOpsijiKe yOLHIBaHUS HHIEK-
COB CTPOK, 3JIEMEHTHl TPeTbero cTosi6ua — B NOPAAKEe BO3PaCTaHHS HH-
NeKCOB CTPOK, 3JIEMEHThl YeTBEpPTOro CToJA6La — B MOPAAKe yOLIBaHHS
HHJEKCOB CTPOK H T. [.;

B) 3ieMeHTEl N-ii CTPOKH — B nopsijike yGhIBaHUS HHAEKCOB CTONG-
1oB, 3jMeMeHTHl (N—1)-#f CTPOKH — B mopsAjiKe BO3pacCTaHHA HHIEKCOB
CTON6OB, 3/71eMeHTH (N—2)-fi CTPOKH — B nopAjKe yGbIBaHHS HHIEK-
COB CTOJIOLOB, 3jeMeHThl (N —3)-fi CTPOKH — B nopsAjgke BO3PacCTaHHA
HHJEKCOB CTOJGLOB H T. A.;

r) siaementsl N-ro croabua — B mnopsifKe yGhIBaHHS HHJAEKCOB
CTPOK, 3aeMeHTsl (N—1)-ro cron6ua — B nopsjgke Bo3pacTaHHsi HHACK-
COB CTPOK, 3JieMeHThl (N—2)-ro cron6ua — B nopsiike yGbIBaHHSl HH-
JIEKCOB CTPOK, 3JeMeHThl (NV—3)-ro cron6ua — B NOpsijiKe BO3paCTaHHsA
HHJEKCOB CTPOK H T. A.

26. B matpuue NXN (N — yeTHOe) NOMEHATb MeCTaMH:

a) 3JleMeHTH NepBOH H BTOPOH CTPOK, 3JeMEeHTHl TPeTheH H yeTBep-
TOH CTPOK H T. I.;

6) 3MeMeHThl NEPBOr0 H BTOPOro CTOJAGLOB, 3J€MEHTHI TPEThEro H
4eTBEPTOro CTOJNOLOB H T.A.

27. B matpuue NX N nmoMeHsiTb MecTaMH:

a) sjgeMeHTH IepBOH H MNOCJaefHeH CTPOK, 3JeMEeHThl BTOPOH H
(N—1)-# cTpok H T. . fo cpenHeli CTPOKH (ecniH N — HeueTHoe) HJH
Jo CTPOK ¢ HOMepaMH N/2 u N/2+1 (ecan N — ueTHoe);

6) 3/eMeHThl MepBOro M MOCJHENHEro CTOJGIOB, 3JeMEeHTH BTOPOre
H (N—1)-ro cTon6uoB H T. 8. 10 cpefHero croj6ua (ecin N — Heuer-
HO€) HJH [0 CTONIGLOB C HOMEepaMH N}}2 u N/2-+1 (ecnu N — uernoe).

28. Matpuuy NX N noBepHYTb (6e3 HCIO/Nb30BaHHS BCHOMOGIa-
TEJbHBEIX MacCHBOB):

a) Ha 90° Bnpaso,

6) ma 180° BnpaBo, B) Ha 90° BJesBo.

29. B marpunme NXN noOMeHATh MeCTaMH 3JIEMEHTEHI:

a) CHMMETPHYHO OTHOCHTeJbHO IJIaBHOH JHArOHAJIH,

6) CMMMeTPHYHO OTHOCHTEJBHO NMOGOYHOH rJIaBHOH JAHArOHaJH.

30. IMpocymMMHpOBaTh 3JeMeHTH KBaJpaTHOH MaTpHLl Pa3MepoM
NXN:

a) pacnoJioXXeHHbIE B ee BepXHeil YeTBepTH, OrpaHHYeHHOH riaBHOM
H NoGOYHOMH raBHOMN JHAarOHaNsIMH, BKJIIOYas 3JIEMEHThI, PACIOJOKeHHbIe
Ha JHareHajlfix;

6) pacnosioXeHHble B HHXHell YeTBePTH, OrpaHHYEHHON JHaroHaas-
MH, BKJIIOYasl JHATOHAJIH;

B) pacnoJioXKeHHble B IPaBofl geTBepTH, OrpaHHYEHHON XHAaroHa/s-
MH, BKJIOuas JHaroHaJH;

r) pacrnojioXeHHble B JIeBOH WeTBEPTH, OrpaHHYEHHON NHAroHalsi-
MH, BKJiouasi JHaroHagH.
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31. Ins marpuunl pasMepoM NX N 3a00JHHTL efHHHLAMI:

a) HHXKHIOIO TIOJIOBHHY, BKJIIOYasi CPEIHIOI0 CTPOKY, ecaH N — He-
9eTHOE, 33 HCKJIOYEHHEM 5/IEMEHTOB, PacClOJOKEeHHbIX CIpaBa OT IJaB-
HOH JHaroHasH;

6) npaBy10 NMOJOBHHY, BKJoYas cpennufi cronbeu, ecan N — He-
4eTHOe, 33 HCKJ/IOYEHHEM 3JeMEeHTOB, PACIOJOXKEHHbIX JeBee TJIaBHOI}
RHaroHaJu;

B) BEpPXHIOI MOJIOBHHY, 32 HCKJKOYEHHEM 3JIEMEHTOB, PacClOJIOXKeH-
HBIX TpaBee NMOGOYHOH TJIaBHOH AuaroHau;

I) BEePXHIOIO NMOJOBHHY, 33 HCKJIOYEHHEM DJIEMEHTOB, PacloJOXKeH-
HBIX JIeBee VIaBHOM QHaroHaJH;

1) JIeBYIO MOJIOBHHY, 32 HCKJIOUEHHEM 3JIeMeHTOB, PacCloJIOXKEeHHBIX
npaBee MOOGOYHOH TIJIaBHOH AHAaroHaJH.

32. B Marpuue NXN NOMeHsiTh MecTaMH 3JE€MEHTHL:

a) PacroJIOXXeHHble B BepXHell H HHXKHeH ueTBepTaX, OrPaHHYeHHBIX
r1aBHOH ¥ MOGOYHOMN rnaBHOH AMaroHaJsMH (3a MCKJIOYEHHEM 3JeMeH-
TOB, PacMoJIOXEeHHBIX Ha JHaroHa’asix);

6) pacmoJsioKeHHble B J1eBOH M NpaBOW 4YeTBEPTAX, OTPAaHHUYEHHBIX
r71aBHOH M moGOYHOH AMaroHajsiMH (32 HCKJIOYEHHEM 3JIeMEeHTOB, pac-
MOJIOXKEeHHbIX Ha AHAaroHassXx).

33. CdopMHpOBaTL BEKTOp pa3MepoM 4, s/ieMeHTaMH KOiOpOro sB-
JISTIOTCSI COOTBETCTBYIOLIHE CYMMbl 3J1eMEHTOB MaTpHLbl pasmMepom N X N:

a) MepBbIM 3JEMEHTOM — CYMMa 5/J€MEHTOB MaTPHIbl Hal TJaBHOH
KHMaroHaljblo, BTOPHLIM 3J€MEHTOM — CyMMa 3JI€eMEHTOB MaTpHIb MOJ
TJIaBHO#l AMarOHaJblo, TPETHHM 3JeMeHTOM — CyMMa 3JIeMEeHTOB MaT-
pHUBl Haj NMOGOYHOH TJIaBHOH AMaroHa/lbl0, YETBEPTHIM 3JEMEHTOM —
CyMMa 3JIeMEHTOB MaTpHIbl NoJ MoGouHOH raBHOH AHAroHanbio;

6) mepBbHIM 3JIEMEHTOM — CyMMa 3JIEMEHTOB, PacCIIOJOXeHHBIX B
BepXHell yeTBepTH, OrpaHHYeHHOH rJaBHOH H NMOGOYHOH r.1aBHOH AHa-
roHaJasaMHu (6Ge3 3/JeMEHTOB AHaroHajei), BTOPHIM — CyMMa 3JIEMEHTOB,
PAacIoJIOXKeHHbIX B MpaBolf 4eTBePTH, OrpaHHYeHHOHA rIaBHOH H mo6ou-
HOH TJIaBHOH NHAaroHaasiMH, TPeTbHM — CyMMa 3JI€MEeHTOB, DPacroJo-
KEHHBIX B HMXKHeH ueTBepTH, OrpaHHYeHHOH TrJaBHOH H moGouHoft
rJIaBHOH JHAroHassiMH, YyeTBeDTBIM — CYMMa 3JIEeMEHTOB, PaClOJI0XeH-
IBIX B JIeBOH YeTBEPTH, OrpaHHYeHHOH riaBHOH ¥ NMOGOYHOH TIJ1aBHOH
AMaroHaJsIMH.

34. 3anausnl Maccusnl X, Y pasmepom N. MaccuB X colepKHT HH-
nekce oT 1 1o N (Bce a/1eMeHTH pas3/HyHbl). DJEMEHTH MacCHBa Y ne-
PecTaBHTb TaKUM 06pa30oM, 4TOGH SJeMEHT, HaXoAsmuica Ha [-M Mecre,
OKasaJsicsl Ha MeCTe 3/eMeHTa, HHIeKC Kotoporo ykasaH B X (/).

35. B maccuBe, 3amoJIHEHHOM HaMOJOBHHY, NMPOAYGJHPOBaThH BCe
SJIEMEHTH C COXpaHEHHeM MOpsfjlKa CJeloBaHHfA (HanpHMmep, 3allaH Mac-
cuB X=(3, 8, ...), noayuuth maccus X= (3, 3, 8, 8, ...)).

36. M3 samanHoro MaccHBa YyAaldHTh NOBTOPSIOUIHECS 3JEMEHTHI.
MaccuB cxarb.

37. U3 maccHBa yLa/iHTb 3JIeMEHTH, KOTOPble BCTPEYAIOTCs TOMLKO
OolMH pa3. MaccHB CXKaTb.

38. PaspexeHHy0 MaTpHLy (COAEPXAllyI0O HE3HAYHTENbHOE KOJIH-
4eCTBO OTIHUHEIX OT HyJIs 3J€MEHTOB) 1PECTaBHTBLB BHAE TPEX ONHOMEp-
HbBIX MaCCHBOB, 3JIEMEHTaMH KOTOPHIX SIBJASIOTCA: HOME€pa CTPOK, HOMe-
pa CTOJIGUOB H 3HAYEHHS HEHYJIEBHIX 3JIEMEHTOB.

39. 3apan Bektop pasmepom N. OnpegeqnTb HHIEKC 3JeMeHTa,
HauGosee GJU3KOTO K CpelHeMy 3HAYEHHIO 3JEMEHTOB 3TOTO BeKTOpa.

40. 3agan BekTop pasmepoM N. OnpeneniTs CpejHee 3HaueHHe ero
5J1eMEHTOB, OTGPOCHB NpeBapHTeNbHO MHHUMaJbHLIH ¥ MaKCHMaIbHBIH
3JIEMEHTHI.
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41. B 3aaHHOM MacCHBE MOMEHATh MecTaMM YeTHble H HeYeTHHIe
3JIEMEHTb! (MepBLIH CO BTOPLIM, TPETHII C YeTBEpPTHIM U T. A.).

42. B npousposnbHO# TOC/IEA0BATeNILHOCTH 4HCeN (ne Gosee 100),
3aJlaHHOIl B BHUJEe OLHOMEPHOTO MacCHBa, HafiTH caMylo IJTHHHYIO NMOA-
Moc/e0BaTeNbHOCTb, YHIOPSAOYEHHYIO MO BO3PaCTaHHIO.

43. Haiitn HopMy S Mmartpuusl A pasmepom NX N no dopmyJe:

S = max 2 lai; |-
i j=1

44. 3apana nocaefoBaTeNbHOCTb N YHCeN &y, @y, ..., Ap. Halitu

ee cpejHee TreoMeTpHUYecKoe (l'yaloaz'...-a,,).

3ajiaHa MOCJIeNOBATeNbHOCTb UHCEJ. YMOPAZOYHTb HX TaKHM
o6pa3oM, yToGbl B HauaJie GbIJIM PacnosoXKeHbl Bce OTPHLaTeIbHble YHCIa
C COXpaHeHHMeM NOpPSAKa HX CJeJOBaHHs, a 3aTeM [OJOXKHTeJdbHble
(Bkarouas 0) TakXke c cOXpaHeHHeM MOpAAKa cJefoBaHHs. BcmoMora-
TeJbHbI MacCHB He HCMOJBb30BaTh.

46. CocraBuTh nporpaMmy — TecT: «Jlerko Jgu Bnl nmpuoGperaere
Ipy3eii»? YUYaCTHHK LOJIK€H BHIIOJNHHTH TPH 3ajaHHS:

I. OtBeruTh Ha Bompochl (B CKOGKax — OYKH: MepBOe HHUCJIO —
«JIA», Bropoe — «HET»): 1. O6manyn nu Bac korgza-Hu6yan Apyr?
(15, 5); 2. Cunraere au Bbl ce6s1 3HaTOKOM Jiofefi? (20, 2); 3. ITpeanoun-
1aeTe JH Brl nyreulecTBoBaTh B oauHouecTBe? (4, 12); 4. Jlo6ure an
Bb 6eiBath B obuiectBe? (15,,8); 5. 3naere au Bbl XKHIbIOB cBOero
noanesna? (12, 6).

II. Yka3aTb HOMepa BepHHIX YTBepXJeHHil (B CKOGKax OYKH: mep-
Boe — HOMeD yKa3aH, BTopoe —HeT): 1. JIpy6y He MOI'yT 3aMeHHTb ApY-
rue yBaeuenus (5, 15); 2. B 6ene te6s nokuner u apyr (3, 12); 3. Cuaua-
Ja moAymaii o fpyre, moroM o ce6Ge (20, 1); 4. He caenyer tpeGoBarh
OT Ipy3eid cJauimikoM MHororo (20, 6); 5. Uem Goabiue Apyselt, Tem
ayqwe (5, 10).

ITI. ¥VxaxHnTe HOMepa uepT, KOTOPLIMH JOJXeH 061ajaTb APYr:
1. Otkposennniii (30); 2. Bepuniii (40); 3. Haxonuusmiit (10); 4. Kpacu-
Bhlit (6); 5. Urennurentnnlii (8); 6. Ckpomuntit (15); 7. MHTepecHnil (5).

Onpesenexye pe3yJbTaTOB TECTHPOBaHHSA:

1) no 140 oukoB — gpy3eit Bri npHoGperaere ¢ OrpOMHBIM TP yAOM.
Bel He BepuTe B TO, 4TO MOXHO BCTPETHTb Hacrosuiero Apyra. bosbure
JOBEpHS K JIOASM;

2) ot 141 no 180 oukoB — Brr xopolo 3Haere aiofeii. ¥ Bac ecTsb
Apy3bsa. Onn Bac He moasenyT;

3) or 181 ouka — y Bac MHoro apyseii. Ho HacTosimiie JH 3TO
Ipy3pa? Bbl HX Jerko npuo6Gperaere, HO MoxXeTe JerKo oO6MIeTh H Io-
TepATE.

47. B -3ajaHHOM TekCTe (CJIOBA Das3fensiioTCs OAHHM NPoGeJoM)
NOMEHSTh MeCTaMM MepBOe H MOCJAejHee CJIOBO.

48. B 3ajanHOM TekcTe (C/I0Ba DPaslesiOTCH ORHHM MpoGenoM)
HaliTH M, €C/IM ecTb, HareyaTaTb BCE CI0BA — MaJHHAPOMH (T. €. TaKue
CJIOBa, KOTOPble OAHHAKOBO YHTAIOTCs C/IeBa HAMpaBO H CIpaBa Hajeso).

49. Onpenenutb, ABAsIETCS JIH 3aAaHHBIA TeKCT MaJHHAPOMOM (Ipo-
Gesbl MeXIY CJOBaMH BO BHHMaHHe He NPHHHMATBh).

50. OcyumecTBHTb BCe IHK/IHYECKHE CIBHI'H CJOB B 3aJaHHOM TeKCTe
BJIEBO (CJIOBA PasfiesnieHbl OAHMM mpoGenoM). Kakpaoifi mosyueHHBIH NpH
9TOM TEKCT BbIBECTH Ha MeuaTb.



CIMMUCOK AJITOPUTMOB *)

INpocrefilne anropuT™Mul

Brrunciienve cyMMHE n caaraembix (126). Buiuucienue mpowussele-
Hus n comHoxutene (128). Bruucnenne pakropuana (128, 170). Ta6y-
pupoBanue ¢yukiuu (128). OnpejenenHe NpHHANJIEKHOCTH TOYKH
Tpeyroapuuky (139, 3anaua 14).

O6paGoTka MaccuBOB

CymmupoBanue ajaemenToB MaccuBa (152). CymmupoBanue ABYX
maccuBoB (152). Boruncienue caena marpuusl (152). Tpaucnonuposa-
Hue matpuiel (153). YMHOXeHHe MaTpulE HA BekTop (154). YMHOXe-
HHUe MaTpHIBI Ha MaTpuuy (154). ¥V nanenue saneMenta u3 maccua (155).
BxiioueHHe 3/ieMeHTa B 3aJaHHYIO MO3uIHui0 MaccHBa (155). Briwoue-
HHe 3JIeMeHTa B YNOPSJOYEHHBIH MACCHB C COXpDaHEHHEM yIOpsIOYeH-
HoctHu (155). Ynanenue cTpoku H3 MaTpHuwl (156). Braiouenue crpoku
B matpuny (156). IlepecranoBka anemenToB B MaccHBe (157). Ilepecra-
HOBKa CTpOK B MaTpHue (157). TToHck MakcHMaJabHOro (MHHHMAJbHOIO)
snemeHTa B MaccuBe (158). Ilpeo6pa3oBanHe MaTpPHUB B ONHOMEpHBIH
maccuB (159). OmnpeneneHHe KOMHYECTBA JEMEHTOB MacCHBa, YAOBJET-
BOPSIOLIUX 3aaHHOMY ycaoBuio (240). CyMMHpOBaHHe 3JIeMEHTOB, YAOB-
JIETBOP SIIOIHX 3aflaHHOMY ycaoBuio (240). O6GbenuHeHHe ABYX MacCH-
BOB B OJHH C YepefAOBaHHEM 3JIEMEHTOB HCXOZHBIX MacCHBOB (241).
HnBepTupoBanue maccuBa (241). ITonck 3anaHHOro aJeMeHTa B MacCHBE
(242). IlugauuecKHH CABUT 3JeMeHTOB MaccuBa (243). YmopsiioueHHe
maccuBa (244). IlpoBepka MaccuBa Ha ynopsiioueHHocTb (245). ITouck
3aJaHHOr0 3JIeMEeHTa B YMOPSAOYeHHOM MaccHBe (GMHAapHBIH MOHCK)
(246). O6benuHeHHe NBYX YHNOpPHAQYEHHHX MAacCHBOB B OAHMH C COXpa-
HeHHeM ynopsjoyeHHocTH (247). CpaBHeHue JBYX YMOPSLOYEHHHX
MaccuBoB (248).

BoiuncauTeNibHbie METORL

MeTox NONOBHHHOrO JeNIEHHS JJsi HAXOXKIEHHUsi KODHS YPaBHEHHs
(175). JluneiiHoe uHTepnonupoBanHe (194). KBaapaTHuHOoe HHTepnosu-
poBanue (195). Merox HTepauuii Ans HaXOXAEHUS KOPHS YpaBHEHHS
(197). Merox HboioToHa Aas HaxoXIeHHs KOPHS ypasHenHs (199).
Mertox Tpamenuii AJs BEIYHCJEHHS ompejeneHHoro uurterpana (200).

*) B cko6kax yKasbiBaloTcsi CTpaHuubl. EcaM yKazaH H HoMep
8ajjayd, CM. TaKxe yKa3aHHe K ee peLIeHHIO.
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Mertox CumrncoHa Ansl BHYHMCJAEHHUS ONpejeJeHHOro HuTerpana (202).
Metox aycca ¢ BHIGOpPOM IVIaBHOTO 3J€MeHTa B CTONGLE IJs pellieHHs
cHCTeMBI JUHeHHHX ypaBHeHuill (205). Merox I'aycca ans BHUHC/IeHHS
onpenenntens (204). Merox I'aycca — )KopaHa A5 pelieHUsT CUCTeMBI
auHefiHblX ypaBHeHuH (207). Metox Jitnepa ANs pelleHHsT OOBIKHOBEH-
HBX AuddepenliHanbHBX ypaBHeHu#l (207). Briuucienue onpenesen-
HOTO HMHTerpaja C 3ajaHHOH TouHocThio (209).

06paGoTKa TEKCTOB

BhieneHHe H3 TeKCTa CHMBOJA (HJIH 1eMOYKH CHMBOJIOB), pacmo-
JIOXKEHHOr'o B 3aflaHHo# nmo3uunu (271). OnpesfeneHHe MO3UIHU, B KO-
TOpOH pacrosaraercs 3alaHHBIH CHMBOJ HJH Iernouka cHMBoiaoB (271).
YnaneHue U3 TeKcTa LEeNOYKH CHMBOJOB (271). [loGaBieHHe B TeKCT
3alaHHON LleMmoYKH cHMBOJOB (271). Buinesenne ciaoBa u3 Tekcra (273).
Pasgenenne Texcra Ha cTpoku (271, 272). Onpefenenye Toro, siBAseTCH
6yKBa riacHoit uau coryacHolt (274). OnpeneneHHe KOJIHYECTBA CJIOTOB
B cyoBe (282, 3agaua 10). PacnosoxeHHe PYCCKHX CJIOB IO an(aBUTY
(286, 3apaua 11).

PaGotra ¢ HatypaJibHbIMH uyucaamu. Pasnbie 3apayu

Onpepenenue yeTHocTH yucaa (302). Boigenenne nudp uucaa (302).
Haxoxnenne pmenuteneit uucia (303). HaxoxklIeHHe NpPOCTHIX YHCeN
(304, 305). Cnoxenne MmHoropa3psanbix uHcen (307). YMHOxeHHe
MHOropaspsiiHoro uucia Ha uucao (308). Bruncnenue cdakropuana
6onbuworo uucaa (311). IlepeBox unucna u3 ONHOH CHCTEMBI CUHCIEHHS
B Apyryio (316, 3agaua 3). Onpenenenne IHs Hefeau no jare (310).
CocraBnenune kajennaps (317, sagaun 10, 11). IToctpoenne rpacuka
6uoputmoB (417, 3anaua 12). Urpa «)Kusuw» (258, 3amaua 13, 265,
sanava 10). Konrtpons suanui (139, sagaua 15, 260, sagava 15, 265,
3agaun 12, 13). TlonyueHue cayuaiiHbIX uHCeN H3 3aJaHHOrO HHTep-
Basa (322). IMosmyyenue pa3THYHBIX LENBIX CAyYaHHBIX YHCEJ H3 3alaH-
#oro HHTepBana (323). Hrpa Bame (324). Mrpa «Bhku u KOpoBbLI»
(326). Urpa «HaGepu cymmy» (334, 3agaun 5, 6, 7). Mrpa «Kapycenr —
aoro» (335, 3agauu 8, 9). Urpa «Mopckoit Goit» (336, 3amaun 10, 11, 12),



Mpunoxenne 1

CHUMBOJIbI BENCUKA B MOPSAJKE CTAPLIMHCTBA
U UX CEMHPA3PSIIHBIE BOCbMEPHYHBIE KOAbl

camson | Porhon | comson | PSR | cawmon | PTG
] 040 > 076 PN 136
! 041 ? 077 o 140
” 042 @ 100 A 141
H 043 A 101 b 142
a 044 B 102 I 143
% 045 C 103 I 144
& 046 D 104 E 145
» 047 E 105 0y 146
( 050 F 106 r 147
) 051 G 107 X 150
® 052 H 110 U 151
+ 053 1 11 7] 152
054 J 112 K 153

~ 055 K 113 J 154
056 L 114 M 155

/ 057 M 115 H 156
0 060 N 116 (0] 157
1 061 0 117 I 160
2 062 p 120 s 161
3 063 Q 121 P 162
4 064 R 122 C 163
5 085 S 123 T 164
6 066 T 124 y 165
7 067 U 125 K 166
8 070 v 126 B 167
9 071 w 127 b 170
. 072 X 130 Bl 171
. 073 Y 131 3 172
< 074 z 132 m 173
= 075 [ 133 3 174
B N\ 134 | 175
] 135 y 176

360



MpuanoxeHue 2

CHY)XEBHBIE CJIOBA U COKPALIEHUSA

APPEND
CHAIN
CLOSE
COMMON
DATA
DELETE
END
FILE
FOR

GO TO
IF
INPUT
LET
LINE
LIST
NAME
NEW
NEXT
NONAME
OLD

ON
OPEN
OUTPUT
OVERLAY
PRINT

PRINT USING

READ
READY
RENAME
REPLACE
RESTORE
RETURN
RUBOUT
RUN
RUNNH
SAVE
STEP
STOP

Cay:xeldHble caoBa GeiicHKa

/

STOP AT LINE N

THEN
UNSAVE

ASC — american standard code

ATN — arctg
CON — constant

CR — carriage return

CTRL — control

NpPUCOENUHUTD
COUJIeHUTh
33aKpHITh
o6uIHi

— JlaHHbIE

T T T T T O O O A

DEF FN — define function

DEL — delete

BHIUEPKHYTh
KoHell

Gatfin

Jiti]

nepeiTu K

ecan

BBECTH

nycTb

CTpOKa

roKasaTb Ha 3KpaHe TeKCT MNPOrpaMMbl
e

HOBBI

caef YO HHA

6e3 HMeHH

3arpysHTb

B 3aBHCHMOCTH OT

OTKPBITh

BBIBECTH

nepekpuITh

HaneyaTaTb

HameyaTaTb C HCrHoJb3oBaHueM dopMaTa
YHTATh

rOTOB

nepeuMeHOBaTh

3aMeHHTb

BOCCTaHOBHTb

BO3BpaT

cTepeTh

BBHIMOJIHHTD

BHITOJIHHTL 0e3 BHIBOAA 3aroJloBKa
COXpaHHTb

mar

- OCTaHOB

ocraHoB B cTpoke N
ToTAia
cTepeTb € IHCKa

Coxpaenns

aMepUKAHCKMH CTaHJapTHHIE KOR
apKTaHTeHC

KOHCTaHTa

BO3BpaT KapeTKH

ynpasJienue

onpelenuTh QYHKIIHIO
BHUYEPKHYTh

Frerrnd
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DIM — dimension — Pa3sMepHOCTb

GOSUB — go to subroutine — nepeliTH K NOANpoOrpamme

IDN — identical toxaectBeHHblt (MAT C= IDN—
noJNyyeHHe MaTPHIbI TOXJAEeCTBEH-
HOro npeo6Gpa3oBaHH)

INT — integer — HeJHH

LEN — length — HIJIHHA

POS — position — no3HuHA

REM — remark — NpHMeyaHHe

RESEQ — resequence — H3MeHeHHe nocne;(onaTeanocm

RND — random — cayyafiHbBli

SCR — scratch — cTepeThb

SEG — segment — 4acTb

SGN — sign — 3HaK

SQR — square root — KBaJpaTHHH KOpeHb

STR — string — CTpPOKa CHMBOJIOB

SUB — subsequence — IOCJEeL0BaTENbHOCTD

TAB — tabulation — TabyJqHpOBaHHe

TRM — trimming trailing — YyZHaJleHHe KOHeYHHIX npo6eJioB H3
blanks of a string CTPOKH CHMBOJIOB

VAL — value — 3HayeHHe

ZER — zero — HyJb

Mpunoxeunne 3

PABOTA HA BEWCHKE HA 3BM CEPUU CM
B CHCTEME 0OC PB

Hauano ceaHca. [locne BkIOUeHHA JAHcIJed Ha ero
3KpaHe OGBIYHO MOSIBJSeTCA CHEHaJbHBIH CHMBOJ, Ha3biBaeMbH Kyp-
copoM. [ns Hauvaja ceaHca cielyeT HaxaTh kJaaBuumy BK. B orser
Ha 3KpaHe JHCIJesl NOSBJAETCS CHNENHaJbHBIH CHMBOJ >, Ha3blBa-
eMblii cHMBOJIOM npurnamenusi. ITocse aTOro Bbl MoXeTe HauaTh ce-
anc. [as artoro ciaepyer HaGpatb Ha kaaBuatype HEL (HELLO)
M Haxatb kaaBumy BK.

Jlajee cucTeMa 3ampOCHT Ball JIHYHBIH HOMep:

ACCOUNT OF NAME?

Cnepyer coo6umiHTh cBOH HoMep, a 3aTem Haxatb BK. ITocie
9TOr0 CHCTeMa 3alpOCHT Ball NapoJib:

PASSWORD?

Canenyer Habparb Ha KJaBHAaType CBOH MapoJb H HaXaTb KJa-
pumy BK. CHMBOJIbI mapoJisi NPH 3TOM He BHICBEYHBAIOTCS Ha 9KpaHe.
Ecan napoap Ha6paH BepHO, TO BHIBOAHTCH cooOLieHHe O TOTOBHOCTH
K pa6oTte. Ilast BEI3oBa GelicHKa caefyer Hab6paTbh kKomanay BAS (BASIC)
u Haxartbh kaasumy BK. Ha 3skpane ponxuo nossuthct READY,
YTO O3HauyaeT rOTOBHOCTb OelicHKa K paboTe.

Konen ceasnca. [Ipn oKoHuauuu pa6oTel ¢ GeHCHKOM cie-
nyer HaGpatb Komauay BYE m naxare BK. Ha skpane noasurcs
CHMBOJI mpHrJameHuss >. IlJas NmoJHOro OKOHYAaHMS CeaHca clelyeT
eme pas Ha6Gpatb komanay BYE.

PacneuaTka nporpaMmunx datmoB u ¢ai-
OB JdaHHBH X. PacmeyaTka TekCTOoB nporpaMM Ha Gefichke (nmpo-
rpamMMEble ¢aftae) M pe3yJbTaTOB BHIOJHeHHs nporpamM Ha IIY
npu pa6ote Ha OBM cepun CM ocyuiecTBisieTcs CJAEAYIOUWHM 06pasoM.
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ngarb TEKCTa INpPOorpaMmbl Ha ny OCYLEeCTBJIAETCHA I1OCJIe BBIXOJAA
H3 GelicHKa IIpH TIOMOIH KOMAaHJABI

>PIP LI:=NAME.BAS

rie NAME — ums nporpammsl.

BeiBox pesyJsbTaToB paGoTel mporpamMmbl Ha ITY ocymiectBasercs
B IBa 3Tama:

1. Bo Bpemsl BLINOJHEHHS NpOrpaMMbl HeOGXOAHMO BbIBORHTb
pesysabTaThl ee paGoThl B (ala IMOCTeNOBaTeNbHOro Joctynma (cM.
n. 13.2 raaser 3). Ilpu 3ToM Liesecoo6pa3Ho AJAsI KOHTPOJS BHIBORHTH
pe3ysbTaThl TaKXKe Ha 3KpaH JHCIUIed.

2. Tlocae BeIXOZ@a M3 Geficuka BbiBecTH Ha I1Y cdopMupoBaHHbIH
¢dafiy npyu nomouH KOMaHJbI

>PIP LI:=NAME.DAT

rie NAME — umsa daitna naHHBIX.
MpocMorp kKataaora ¢afimos. [HOra npocMorpa
Karajsora ¢af/aoB I0Jb30BaTe]si NPHMEHSETCS KOMaH/a:

CAT

ITo sToil KoManie Ha dKpaH JHucljess 6YAYT BhIBeJeHBl BCe HMeHa
IporpaMM II0Jb30BaTessl B BHJE:

NAME.BAS;N

raie NAME — ums nporpamMmel; BAS — cnenudukauus nporpaMmMHoro
¢aiina Ha Gelicuke; N — HOMep BEPCHH NPOrpammel.

INNpunoxenune 4

PABOTA HA BEACHUKE HA 3BM CEPHH <«3JIEKTPOHHKA»
B CHCTEME &¢O0BOC ($040C)

Hauaano ceanca. [Tocae Briaouenus DBM u gmucnaes u
samycKa (CTapTa) ONePanHOHHON CHCTeMEI dOBOC (®0O0C) Ha 2k-
paHe TMOSBHTCS CHMBOJ NpHIJAalleHHs «.» (Touka). [lis Bh3oBa Oeil-
CHKa cjelyeT Ha6paTb OAHY H3 KOMaHA:

.RU BASIC
.R BASIC
.BASIC

Paspemaerca smecro BASIC ucnonbsoBaTh COKpaiieHHOE HMA
BAS.

[MosiBaeHHe Ha sKkpaHe aucmjes coobueHns READY caugerens-
CTBYeT O T'OTOBHOCTH GeficHka K pa6ore.

Konen ceaHca. Jad OKOHYaHH paGoTH B Gelcuke cie-
Ayer Ha6paTb KOMaHAY

BYE

IlosiBMeHHe Ha dKpaHe AHMCIJIes CHMBOJA NPHIVIAIUEHHS «.» CBH-
IeTeJdbCTBYET O BHIXOAe H3 GefcHKa.

Mpocmorp kKartraaora daiaos. [as npocMorpa
Karanora daitios B cucreme ®OBOC (POLOC) cieayeT cHauaaa
BHUTH M3 GelicHKa, a 3aTeM, Ioc/e NOSBJIEHHA CHMBOJA NpHUIJALIEHHS,
Ha6paTb KOMaHZY:

.DIR
363



[To sToii KoMaHJe Ha 3KpaHe JHUCMJes BHICBETHTCS CIHCOK BCeX
dainoB noabsosares, xpansmuxcsa Ha B3Y. IIporpamMusle dpaiian —
3T0 ¢afiabl, HMeIHe crenndukauuio «. BAS»; ¢ailanl gaHHeIx — cne-
nudukanuio «. DAT».

IMMpunoxenue 5
COOBUEHHUA OB OWMBKAX

opmar coob6umenuns o6 omuGKe:

? R AT LINE N
rie: R — nonHoe Hau cokpalleHHOe coofuleHHe Tuna OmMHOKH; N —
HOMEp CTPOKH, B KOTOPOH JHomylieHa OWIKGKA (eCHH OH MOXeT ObiTh
yKasan).

Tunbo omubok.

1. ? ARGUMENT ERROR (?ARG)

OwnbKa NMPH 3a0HCH apryMeHTa QyHKIHH,

2. ? ARRAYS TOO LARGE (?ATL)

He xBaTaeT omepaTHBHOH NaMATH AJsi Pa3MelleHHS MaccuBa.

3. ? BAD DATA READ (?BDR)

Owu6ka NpH BBOJE ZAHHBIX

4. ? BAD DATA RETYPE FROM ERROR (?BRT)

BBellens HenmpaBuJbHble AaHHble. BBoX JaHHBIX TpebGyercst Mo~
BTOPHTb.

5. ? BAD LOG (?BLQ)

3HaueHue aprymenrta cranpapTeoit ¢ynkuun LOG uam LOGIO
paBHO HyJIO HMJAH oOTpuuarenbHo. [IperymnpexieHue — mporpamma
MNPOJOJKAET BBHIIOJHATBLCS, HO 3HAYeHHe (YHKIHH DaBHO HYJIO.

6. ? BUFFER STORAGE OVERFLOW (?BSO)

He xBaTtaer omepaTHBHOH NaMaTH AJs pasMemenus daitna.

7. ? CANNOT DELETE FILE (?CDF)

Qaitn, ykasaunsli B koMmanze UNSAVE, He moxer OGhiTh
YHHUTOXEH.

8. ? CHANNEL ALREADY OPEN (?CAQ)

ITosTopHoe wucmonb3oBanHe omnepatopa OPEN jma  oTkpuiTHA
dafina.

9. ? CHANNEL I/O ERROR (?CIE)

Honyuiena omuGKa NPH CYMTHIBAHHM (3aNMHCH) AaHHBIX M3 daitia
B (aiia).
( q)10 ? CHANNEL NOT OPEN (?CNO)

OﬁpameHne K HEOTKDHITOMY aitay.

? COMMON OUT OF ORDER (*CO0)

Hccoananeuue nopsifika NepeMeHHbLIX H MaccHBOB B omepaTope

COMMON c nopsjaxoM, 3afaHHBIM B TpeAblAylleM NPOrpaMMHOM MO-

nyJae.

Y 12. ? CONTROL VARIABLE OUT OF RANGE (?CVO)
3uaueHue nepemenHofi B onepatope ON GOTO uau ON GOSUB

pPaBHO HYJIO HJIM OTPHILATeNbHO.

13. ? DIVISION BY ZERO (?DVO)

Buila npeAnpuHsATa NMONBITKA JefeHHA Ha Hyab. IIpenympexne-
HHe — NPOrpamMMa IpPoJ0JKAeT BHIOJHATLCA, HO S3HAUEHHE BHIPaKeHHUs
PaBHO HY.JIO.

14. ? END NOT LAST (?ENL)

Oneparop END sBisieTcss He IoCJieflHiiM B IpOrpaMmme.

15. ? ERROR CLOSING CHANNEL (?ECC)

Owu6Kka NpPH 3aKpbITHH Qaiiaa.
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16. ? EXCESS INPUT IGNORED (?EII)

Kon#iuecTBO BBeleHHBIX JaHHHIX Gosbuie, 4eM TpebyeTcsi B Olle-
parope INPUT, npeaynpexjeHde — nporpamMma HpOJOJXKKaeT BHIIOJ-
HATHCS, JHIIHHE NaHHbHEe HTCHOPHPYIOTCH.

17. ? EXPONENTIATION ERROR (?ERR)

[MoneiTKa BO3BEJEHHS OTPHIATEIbHOTO 4YHcCJa B JAPOGHYIO CTe-
nenb. [lpeaynpexaenHe — nmporpaMma MpOJOJKAaeT BHIIOJHATHCA,
HO 3HaYeHHe BbIPAXKEeHHS PaBHO HYJIO.

18. ? EXPRESSION TOO COMPLEX (?ETC)

CIHUIKOM CJIOKHOe Bbipa’KeHHe B CTPOKe.

19. ? FILE ALREADY EXIST (°FAE)

IToneiTKa co3jaHHsl yKe cO3JaHHOTO daiaa.

20. ? FILE NOT FOUND (?FNF)

Qafin ¢ yka3saHHBIM HMeHeM OTCYTCTBYeT.

21. ? FILE PRIVILEGE VIOLATION (?FPV)

BxkJaouenue ynpasjenus Haj OrpaHHUeHHBIMH Galaamu.

22. ? FLOATING OVERFLOW (?FOV)

Tonyuennoe 3uauexue Gosbine, yeMm 1038, [lpeaympexpenne —
IporpaMMa MpPOXOJIKAET BBINOJHATLCA, HO 3HAYeHHe GepeTcs paBHBIM
HYJII0.
23. ? FLOATING UNDERFLOW (?FUN)

MoayuenHoe 3nauveHue menbuie yem 10738, Ilpenynpexpenue —
IporpaMMa NpPOJOJIKAET BHINOJHATHCS, HO 3HAaueHHe GeperTcs paBHBIM
HYJIIO.
Y 24, ? FOR WITHOUT NEXT (?FWN)

OtcyrerByer omepatrop NEXT, sakpeiBaowuii WHKJA, HavaTolH
onepaTopOM FOR.

25. ? FUNCTION ALREADY DEFINED (?FAD)

IToBTopHOe ompefeserne QYyHKUHH.

26. ? ILLEGAL CHANNEL NUMBER (?ICN)

Henonycmem HoMep OGBSIBJEHHOrO KaHajaa JJsi oOMeHa JAaH-
HBIMH ¢ (aHjom

97. » ILLEGAL DEF (?IDF)

Owun6ka B oneparope DEF.

28. ? ILLEGAL DIM (?IDM)

Owun6ka B onepatope DIM uau COMMON.

29. ? ILLEGAL FILE LENGTH (?IFL)

Hauna ¢aiina, sagaunoro B omeparope OPEN, umeer nepomy-
CTHMOE 3HayeHHe.

30. ? ILLEGAL FILE SPECIFICATION (?IFS)

Heponyctumas cneuudukauus daina.

31. ? ILLEGAL IN IMMEDIATE MODE (?IIM)

HenpaBuibHoe Hcmosnb3oBaHHe omepatopa INPUT.

32. ? ILLEGAL 1/O DIRECTION (?IID)

HenpaBuibHOe ucnoJb3oBaHHe O0GbsBJIEHHOro (aiija: MONBITKa
BBOZa M3 Gailna Ajad 3amHCH JaHHBIX, HJH, HAa0o60OPOT, MOMLITKA BH-
BoZa B (alJ AN CUHTBIBAHHA JAaHHBIX.

33. ? ILLEGAL RECORD SIZE (?IRS)

HenpaBuabHo ykasana pgnuHa 3anucu B omepatope OPEN.

34. ? INCONSISTENT NUMBER OF SUBSCRIPTS (?INS)

HeBepHoe ofpallieHHe K MacCHBY

35. ? INPUT STRING ERROR (?ISE)

Her 3aKpHIBAIOIIHX KaBbUEK MPH BBOJE 3HAUEHHsS CHMBOJIbHOM
nepemennoii omeparopom INPUT. [Ilpeaynpexjaenue — mporpamMma
HNpPOROJIKAET BHINOJHATHLCS Jalblle.

36. ? INTEGER OVERFLOW (?I0V)
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Llenasgs nepeMecHHash HMeeT 3HadeHHe HAH Gosblue, aeM 32767,
HJH Menble, yeM —32768.

37. ? LINE TOO LONG (°LTL)

CTpoka mporpaMMbl CJAHIIKOM BeJHKa, T. €. KOJHYeCTBO CHMBOJIOB
B CTPOKE NpOrpaMmbl npeBbiinaeT 255 CHMBOJOB.

38. ? LINE TOO LONG TO TRANSLATE (?TLT)

CTpoka nporpaMMbel CJAHIIKOM IJHHHA IJs TPaHCJASATOpA.

39. ? NEGATIVE SQUARE ROOT (?NGS)

ITonbiTKa H3BJIeYeHHS] KBAJPATHOIO KODHS H3 OTPHIATEJbHOTO
udcaa. IlpexynpexpeHue — nporpaMma NpPOAOJNKAET BHIIOAHATHCA,
HO 3HayeHHe QPYHKIHH PaBHO HYJIO.

40. ? NESTED FOR STATEMENT WITH SAME CONTROL
VARIABLE (?FSV)

Hcnosb3oBanne oZHOM H TOH XKe NepeMeHHON LHKJA BO BJOXKEH-
HHX IHKJax.

41. ? NEXT WITHOUT FOR (?NWF)

Onepatop NEXT He HMeeT cooTBeTcTBylomero omeparopa FOR.

42. ? NOT A VALID DEVICE (?PNVD)

. B cneuudurauun ¢aisia comepKHTCH HEZONYCTHMOE HMA YCT-
poficTBa.

43. ? NOT ENOUGH ROOM (?NER)

He xBaTaer maMsiTH AJs pasMellleHHs ¢aia.

4. ? NUMBER AND STRING (?NSM)

OHOM BHIPAaXKEHHH HCIIONb3YIOTCH YHCJOBble H CHMBOJbHBIE
nepeMeHHbIe.

45, ? OUT OF DATA (?00D)

DAT%HXOA 3a mpejieJbl CIHCKa JaHHBEIX, OObSBJEHHBIX B OlNeparopax
46. ? PRINT USING ERROR (?PRU)

USI IEI‘IéﬂonyCTHMaﬂ crnenupukauus ¢opmata B omepatrope PRINT
47. ? PROGRAMM TOO BIG (?PTB)

IIporpamMma He MOMelaeTcss B ONEPATHBHYIO NaMATh.

48. ? RETURN WITHOUT GOSUB (?PRWGQG)

Onepatrop RETURN nosBasiercs B nporpaMme paHbllle COOT-
BercrBylomero enepatopa GOSUB.

49. ? STRING STORAGE OVERFLOW (?SSO)

He xBaTaer naMsTH JJSI CHMBOJbHBIX IepeMeHHBIX.

50. ? STRING TOO LONG (*STL)

CHMBOJIbHAS MlepeMeHHasi COLep XKHUT Gosee 255 CHMBOJIOB.

51. ? SUBSCRIPT OUT OF BOUNDS (?SOB)

3HaueHHe HHJEKCa 3JeMeHTa MacCHBa (NepeMeHHOH C HHAEKCOM)
OTPHUATEJNbHO HJH GoJbllle IONYCTHMOTO.

52. ? SUBSTITUTE ERROR (?SUB)

Omu6ka B 3anucu komaunsl SUB.

53. ? SYNTAX ERROR (?SYN)

CHHTaKcHYecKass owu6ka (T. e. omHGKa B 3alHCH omeparopa).

54, ? TOO MANY GOSUB (?TMGQG)

KoauuecTBO moanporpaMm B mporpamMme NpeBbIIaeT XOMYCTHMOE.

55. » TOO MANY ITEMS IN COMMON (?TIC)

B onepatrope COMMON uncio mepemeHHBIX Gougee 255.

56. ? UNDEFINED FUNCTION (?UFN)

OyHKUHUSA NOAb30BaTeJsi He Ompefesena.

57. » UNDEFINED LINE NUMBER (?ULN)

CcHJIKA Ha HecyuleCTBYWOUIHH HOMep CTPOKH.

58. ? USE REPLACE (?RPL)



IMonniTka 3anucate Ha B3V daila mox umeHeM, yxe UMelOlUMCH
dasina na B3Y. 3amuce ureopupyercs.
59.? VIRTUAL ARRAY CHANNEL ALREADY IN USE (?VCU)
BupTyanbHbifi MaccHB, onucauubiii B omepatope DIM, yxe Gblax
onpefesieH paHee.

Mpuanoxenue 6
KOMAHJbI BEACHKA

RUN (RUNNH)

Komannaa JeficTBHe

LIST BEIBOAUT BCIO IPOrpaMMy HJIH ee NOCJIeJHHE CTPO-
KH, €C/IH IpOorpaMMa He YMeIlaeTcss Ha 9KpaHe

LIST—N BeiBoguT cTpoKH O N-if BKJIOUHTEILHO

LIST N— BuIBOAMT CTPOKH, HauuHas ¢ N-i

LIST N;—N, BriBogut cTpok# ¢ Njy-it 10 No-it

LIST N BriBogut crpoky N

SCR Ouypiaer onepaTHBHYIO NaMAThb

NEW umsa OupuiaeT ONepaTHBHYIO NaMATb H NpHCBaUBaeT
nporpamMme MMs

RENAME ums Tporpamve, HaxoAslleficss B ONepaTHBHON MaMATH,
NpUCBauBaeT HOBOE HMSA

DEL—N Crupaer cTpOoKH nporpammet 10 N-i#i BKIIOYHTEIBHO

DEL N— Crupaer ctpoku nporpamMmbl ot N-f 70 KOHlIA

DEL N;—N, Crupaer ctpokn ¢ Nyp-it g0 No-it

DEL Ny, Ny, ... |Crupaer crpokn Ny, Ng, ...

RESEQ . TlepenymepoBbiBaeT CTPOKH, HauuHas ¢ 10, ¢ wa-

rom 10

Tlepesaer ympaBJeHue Nporpamme, HaxoAsuiefcs
B ONepaTHBHOH MaMATH (MporpaMma HauHHaeT Bbl-
MOJIHATBCS)

GOTO N Mepenaer ynpabpienue N-it cTpOKe [pOrpamMMbl

SAVE una 3anuchiBaer nmporpaMmy Ha B3Y

SAVE LP: BuisoguT mporpammy Ha ITY

UNSAVE uns Crupaer nporpammy ¢ B3Y

REPLACE uus |3amucsiBaeT HOByIO Bepchio Iporpammel Ha B3V,
crapasi BepCHsS TIPH 3TOM YHHUTOKaeTcs

OLD ums 3al§%3§l(ae'r B ONEPATHBHYIO NaMATh IIPOrpammy
c :

RUN umua 3arpyxaeT B ONePaTHBHYIO NMamATb MpOTPaMMy ¢
B3Y, mnocie uero mporpaMMa HayHHAeT BHINOJ-
HATbCS

SUBNya ya,yM | 3amenseT B cTpoke N mocJefoBaTesbHOCTL CHMBO-

a0B o; (M-e BXoxZeHue) Ha INOCJIEJOBaTEIbHOCTD
Oy, Y— DPasjedutenb
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