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INPEAUCJIOBUE

Jro nocobue npegHasiayeHo yyureiam, paborawomum B X — XI
KJaccax 1o npoouomy yuebuuky A.I'. Kymuupenxo, I'.B. JleGenesa
1 P.A. Ceopensa “Ociosbl HHOOPMATUKH M BLIYUCIUTENLHON TEXHU-
ku” (M., 1990). B nocoGuu aanbl pekoMenaanum o U3yyenuio Kypcea,
NOArOTOBJEHHbIE B COOTBETCTBMM C HAYYHO-METONUYECKOM KOH-
unenuueii aBTopoBs yuebnuka. [1pennaraemas meronuka 6o11a anpodn-
poBana B mkoaax Jlenuurpajackoro paiiona Mocksbl u [lepecnasna-
Janecckoro.

Baxnas oco6ennocTs yyeOHMKa B TOM, 9TO OH OPMEHTHUPOBAH Ha
u3yyenne 0azoBbIX NMOHATHA WM METONOB MHOOPMATMKH M TEOPHH
2JITOPUTMOB HA CPABHMTENLHO NPOCTOM MaTepuane. Takaa opuenTa-
LKA MOXKET BbI3BATh Y YYMTEJA ONpelelieHHble 3aTpy IHeHMA B 1pe-
NoJaBaHuKM Kypca, ocobenno Ha HayalbHOM ero stane. Onua U3 ue-
JIeit, KOTOPbIE€ CTaBUJIM Ilepel coGoi aBTopbl nocobua, — NOMOYb
YYUTENIO BLIABMTh GyHIaMEHTANbHY IO HAlPaBIeHHOCTL Kypca M pac-
KPbITh €r0 pa3BHBaI0LIMKA NOTEH WAL,

ITocobue pasburo ma npe yactu (yCJIOBHO), COOTBETCTBYIOLIME
usyyenuio kypca B X u XI knaccax. C y1eTom cka3aHHOro B 10cobuu
Hanbonee nogpobHO pa3obpan Marepuan neppoi YacTu. 31ech pac-
KPbITHl OCHOBHBIE METOIMYECKME HjieH apTopoB yuyeOHMKa M MoKa-
3aHbl OCHOBaHHBIE HAa HUX NOOXOILI K M3y4yenuio kypca. [laparpagsi
[epBOid YacTH NOCOOMA B TOYHOCTM COOTBETCTBYIOT naparpadam
yuebumka. Kax it naparpad cCoCTouT U3 natu pyopuk.

Kparkan annorauua. Koporko ¢opmyiupyerca OCHOBHOE CO-
gepxkaHue naparpadga, yKa3blBaeTCA MECTO M3Y4aeMOro MaTepuana B
Kypce. PackpbiBaloTca ocHOBHBIE 00 pa3oBaTellbHbIe, PA3BUBAIOLIKE K
BOCIUTATENbHbIE LIEJIM M3YYEHUA TaHHOM yacTu Kypca. [lepeuncia-
I0TCA KOHKpeTHbIE TpeOoBamAs K pe3yJibTaTaM 00y4eHns, yKa3blBaeT-
ca obA3aTeNbHbIN 1 y9amuxca o6 peM YCBOeHUA MaTepyaa.

Ocunosubie nonaTHA. PyOpuka noceAueHa anaau3y TeOpeTHIec-
KOro cojepxanua naparpada. [louarus paccmarpusaiorca riybxe,
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ueM B yueOHMKe, pPa3bACHAIOTCA TPYIHble MecTa. PyGpuka moxer
6biTh 10J1€3HA KaK 1A ONBITHEIX, TaK M 1J11 HAYMHAIOIUX YIuTE Iei.

O6wuue yxaszanun. PyOpuxa HOCHT 91CTO METOIMIECKHIA XapaK-
Tep. YNOp NeNaeTcA He Ha CONEPXKaHWM TEMbI, a Ha TPYIAHOCTAX,
KOTOpbI€ MOI'YT BCTPETUTLCA NpH ee uaydenun. [laorca meroausec-
KMe PEKOMEHIaluu N0 M3yueHuio naparpada. PyGpuka opuentupo-
BaHa Ha HAYMHAIOWEro yuyuTead MHPopMaTuku (He3aBUCHMMO OT ero
KBJIMOUKALMM B Ka9€CTBE NPOrPaAMMUCTA).

Pexomenpauuu K Begenuio ypokos. B py6puke npennaraerca
[IPUMEPHOE COJEPXKaHME YPOKOB MO TeMme naparpada, CouepxKarcs
IONOJMHUTENbLHbIE 33]a94 W BOMPOCH, METOIMYECKHE IIPHEMBI, KOTO-
pblé MOXKHO IIPUMEHUTH Ha ypoke. B nenom pyGpuka paccuurana sa
HAYMHAIOMEro y4uTe d, OfHAKO U ONbITHLIA Nejaror MOXeT HalTH
31ech MaTepuaJ AJi4 NONONHeH 1A CBOEr0 METOIMYECKOr0 apCeHala.

Ykazauua x ynpaxuenuam. [Ipusenen ananus Bcex 3agas u
ynpaxHeHui yseOHMKA, PacCMOTPEHBbI BO3MOXHBIE YCJIOXKHEHMS,
PaCKPHITEI MEKNIPEIMETHbIE CBA3M (GONIbLIEH YaCThIO C KYPCOM MaTe-
MaTuku).

Bo BTopoii 9acTi nocoGuA CTUIb U3JI0KEHUA U CTPYKTYPpa mapar-
pagos uHsie. B paznene, nOCBAMEHHOM AJIMOPUTMUIECKOMY A3LIKY,
CTHUAb M3I0XKeHUA OJIM30K K CTU/IIO M3JI0XKEHMA B NEPBOi 9acTH.
Onrako 41cno u o6bem pyOpHK CcoKpalleHbl, Tak, pyOpuka “Yxasa-
HUA K yIpaxHeHUAM” OTIMIAETCA TOILKO TEM, YTO He pa3GupaloTca
HEKOTOpbIe 33291, UMeoluue CTaliapTHbie pemenna. Marepuan no
BTOPOM M TPeTheii riasam ydebuuka uaoxeH B gopme oo mux 0630-
POB, B KOTOPbIX PACCMATPHUBAIOTCA OCHOBHBIE OHATHA, AHAIM3UPYET-
cA couepxkaHue yueGHOro marepualia M JaloTCA obmmne MeToauye-
CKHeE YKa3aHMA [0 ero M3y4eHUIO M pelIeHuIo 3a1ad.

[MlonroToBka MaTeprasia pacnpee/anach MexIy aBTopaMH cie-
nyoumum oGpa3oM. X K1acc: peKOMEHJAUMHM K BEJEHUIO YPOKOB MOJ-
roTosiensi A.B. ApepGyxom, ykaszanua k ynpaxuenuam — B.B. 'ncu-
HbIM, COIEpXaHME OCTANbHBIX PYOPMK M BBENEHMA — pe3yJbTaT
copmecTHOil paborel. XI knacc: § 13—15 ria. 1 noarorosJiensl
B.B.Mucubbim, ri. 2 — A.B. AsepByxom, ra. 3 — fLH. 3aiinensmanom.
TemaTudeckoe nanaauposanue paspaGorano A.B. AsepbGyxom.
I".B. JleGeneBbiM penien paj 3a1ad M yIpaXKHEHUil N3 pa3HbIX pa3ie-
JIOB M HANMCAaHbl METOLMIECKME YKA3aHMA [10 X PEIleHHIO.

AsTOpHI BbIpaxaloT MckperHiolo Gnaropapuocts JI.E.Camosons-

HOBOM 3a MOCTOAHHYK NOANEPXKKY M MOMOINL B pafore Hal Moco-
oueM.




X KJacc

BBEJIEHUE

OCHOBHBIE NNOHATHA

B mkonbpHOM Kypce MHPOPMATHKKM MOXKHO BbIIEIMTh AT PyHa-
MEHTaJIbHbIX OHATHIA:

1) ucnoauuTens;

2) 3BM kax yunusepcaiibnoe cpeacTso 06paboTkn MEGOpManmu;

3) anropuT™;

4) ungopmanus;

5) cTpykTypa.

[lonaTKa pacnonoxensl B NOPALKE BO3pACTaHMA UX OGLHOCTH U
cnoxsoctu. DopmupoBanre oOwWEro npeicraBieHus o6 3TUX
MOHATHUAX M YMEHMA NPUMEHATb MX HA NPAKTHUKE — TAKOBa LEJb
obyuenun. bonee npocTbie MOHATHA, CTOAIIME B Havajle COMCKa,
M3y4aloTcA noapobHee.

[lepeuncnum ocHOBHbIE TPeGOBAHUMA K YYALIMMCH, BHITEKAIOIIKE
13 HeoOX0aAUMOCTH OBJ1aIeTh Ga30BLIMM NOHATHAMM.

1. Ucnoanurens. Umers npencrasnenue o cBOMCTBAX MCHOJ-
nurena (cucrema KOMana, Cpepa, 31EMEHTApPHOE NEACTBUE); NOHKM-
MaTh CMbICJI POPMaJIbHOrO MCIOJIHEHMA KOMAHI; IPeCTaBIATh cebe
NpOoLECC ynpasieHua ¢ 06paTHOM CBA3LIO.

2. 9BM xak yuuBepcaiabnoe cpeacrso o6paborku undopma-
uMH. 3HaTh HajHaYeHMe W obOluMe MPUHUMIB pabGoOThl OCHOBHBIX
komnoHeuT IBM, npumenenue, poss M BosmoxuocTu IBM B pasiuny-
HBIX OTPac/fX HEeATE]IbHOCTH YeJIOBEKa; MOHMMATh (POPMaJIbHYIO
cymuocTs paGorst IBM; ymers ouenmpats unenecoobGpasnHocTs
ucnoibsoaiua OBM npu pemesuv KOHKpPETHON 3ajayd; MMETb
NpaKkTUYeCKue HaBbikK paboThl Ha KJIABUATYPE; YMETH [10J1b30BATHCA
NpUKIagHbIMK nporpammamu (pegaxTopamu, GazaMu JaHHbBIX, 3J1€K-
TPOHHBIMM TaGIMIAMK, SKCIIEPTHLIMU CUCTEMAMM M T.11.).

3. Anropurm. 3HaTh MOHATHE ANTOPHTMAa,yMETh WCIOJIHATDH
rOTOBBIE AIFOPMTMbI, HAXOIUTb B HUX OIMOKHM, OlenMBaTh 06J1acTH
NpUMEHEHUA; YMETb COCTaBJIATh JINOPUTMBI M 3aNMCHIBATL MX Ha
IIKOJIBHOM @JIFOPUTMHUYECKOM A3bIKE; MMETh MpPEICTAaBJIeHUE O Ipy-
rux cnocofax 3anMCH ajJrOPUTMOB; YMETH [JIAHUPOBATH CBOM NeEii-
CTBUA.



4. Undopmaumna. Mets MHTYUTHBHOE NpENCTaBIeHHEe 00 HH-
dopmauin, NIOHUMATh CyIIHOCTb [IPOLECCOB €€ HaKOMJIeHWA, KON po-
BaHuUA, Nepenayr M 06paboTkK; YMETh OLEHMBaTh UHPOPMALMOHHBIH
06beM COOBIIEHMA U COOTHOCUTE €ro ¢ pecypcamu IBM; noayuurs
obuue cBeleHuA O IBOMYHOM KONMPOBAHMM M IIPENCTaBJIEHUU
uagopmannu 8 IBM.

S3.Crpykrypa. [lonumars o6muoCTs MHPOPMALIMOHHBIX CBA3El
MEXIy 3JIEMEHTaMM pa3JMYHBIX CTPYKTYpP (ycTpoiicteo IBM,
COCTaBHblE KOMaH[Ibl @ IrOPMTMMYECKOro f3biKa, MepapXxuf OCHOB-
HbIX M BCIOMOTaTeJIbHBIX aJrOPUTMOB, CXEMa aBTOMAaTHU4YecKoro
yIpaBaenus KCHONHUTENAMU); OCO3HABATHL HAalM4ue CTPYKTYpPHI B
o0beKTax pa3JMYHON NpUpoabl (HayuyHas TEOpUA, MEXAHW3M, MOJie-
KyJia); IOHMMATh BO3MOXKHOCTh (POPMAJILHOrO OMMUCAHUA Pa3IUIHBIX
CTpYKTYp (Hanpumep, C NOMONIBIO rpadUIECKUX CXEM).

HEJIH

LlenTpanbnoe nouaTue kypca (o MecTy B CIMCKE M 1O CO-
pepxainmio) — aaroput™. 9BM u McnoanuTeNb MIPAOT B NEPBOM
rnase yyeOHMKa BCIOMOraTebHYI0 POJlb, C MX IOMOLULIO BBOXUTCA 1
PACKPbIBAETCA IOHATHE ANNOPUTMA.

OcuoBuoe conepxkauune y4eGHONW NEATENbHOCTA NPU U3YYEeHUM
NePBOii I1aBbl — COCTABJIEHNE U aHAIN3 JITOPUTMOB.

CyluecTByeT TecHasa CBA3b MEXK[1Y aJropuTMU3auuei M npor-
pammupoBanuem. Yines anropurva — Belyas uaes porpaMMmMpoBa-
HMA Ha COBpPEMEHHbIX MpouenypHbiX A3bikax. [IporpammupoBanue
paccmarpuBaerca B yueGHMKE KaK rJaBHblid cnocod ajiroputmusa-
LHHH. “ ﬂ.ﬂ[‘OpHTMH‘IBCKHﬁ A3BIK — 3TO BECbMa HpOCTOI‘;I, HO pocTa-
TOYHO MOUIHBIMA A3BIK IPOrPAMMUPOBAHUA.

Oaunako anaropMTMM3auMsa He CBOJMTCH K I[1POTrPaMMMPOBaHUIO.
Ilenb o6yyeuna — He noaroropka GyaymMUX NpOrpaMMUCTOB, a NPHU-
BUTHUE IUKOJLHMKAM HaBbLIKOB aJrOPUTMUYECKOro MbIlINEHUA,
BLIXOIAIIErO AaEKO 33 PAMKU [IPOrpaMMUpPOBaHUA.

Jloruueckuit moaXxon, NPUHATLIA B COBPEMEHHOM KYPCE LIKOJIb-
HO MaTEMaTHMKH, YCTaHaBJIMBA€ET B3aMMOCBA3bL PakToB. B oTauuue
OT HErO AIrOPUTMUYECKUI IOAX0] pPACCMaTPUBAET B3IaMMOCBA3b e -
CTBHA, B KADTUHE MUPA NOABJIAETCA INHAMHKA.

ANropurMmMyeckuii noaxol No3BoOJIAET NEpelaBaTh OT YeJ0BeKa K
YeJIOBEKY HE TOJABKO 3HAHMA, HO M YMEHHUA.

OcHoBHbIE KOMIOHEHTHI AJrOPUTMMYECKOI0 MLILIJIEHUA —
CTPYKTYPHbII aHal1u3 3ajgaud, pasOvenve OonblIOM 3agadu Ha Ma-
Jible, CBEIeHHE HepeUIeHHOW 3a]a4¥ K PEelIeHHBIM, [JIaHWPOBaHHUe
BO3MO2KHBIX CUTyauuid M peakuui Ha HUX, IOHXMaHWe M MCO0JIb30-
BaHue GopMaiibHbIX CNOcO0O0B 3alMCH pPElIeHUA — HOCAT YHHUBEp-
CallbHbIMA XapaKTep U MMEIOT [IPUMeHEHUA [IPAKTUYECKH BO Bcex cde-
pax Y€J1I0BE4ECKOM TeATEIbHOCTH.
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CPEJCTBA

[l konbHBIA AIrOpUTMHYECKHIA A3bIK — HE TOJILKO OCHOBHOM CIIO-
co0 3anucu aJropuTMOB, HO M CPeIcTBO 00yYeHHMA IKOJIbHUKOB aJl-
ropurMusauuu. PaccMoTpuM HekOTOpBIE XapakKTEPMCTHMKM ajro-
PUTMUYECKOr0 A3blka, obecnedyuBaiomue ero obyyaoumylo QyHk-
LMIO.

1. Hauuonaasnan gexcuxa. CnyxeOHble cI0Ba A3bIKa N0JXK-
Hel ObITh NMOHATHB WMKOJNbHMKY. WHOCTpanubie cioBa cO30a0T
HONONHMTENbHYIO CJI0OAKHOCTh, HE MMEIONLYI0O HUKaKOro OTHOIIEHHUA K
cyTy npeamera. bonee Toro, sayYnMBaHMe MHOCTPAHHBLIX CJIOB YacTO
3aTyMalMBaeT OCHOBHYIO npobieMy — MexaHu3M paboTel M
MCIOJIL30BANME aJIFrOPUTMUYECKHNX KOHCTPYKUMA.

2. CrpyKrypuocTb. BHyTpenuaa CTpyKTypHasa elMHULA aiaro-
PUTMHUYECKOr0 A3bIKa — COCTaBHAaA KOMaHja — obecneyuBaeT eauu-
CTBO CTPYKTYpPbl anroputma u ero sanucu. (CTpykrypa nporpammsl
na beiilcMke — CTpOKM, CBA3aHHBIE ONEpaTOpaMM lepexona, —
3aTpYMIAET BOCIPUATHE AJIFOPUTMUYECKMX KOHCTPYKUMIA.) AropuT-
muueckuil asevik (B orimune ot Beiicuka) umeer eme u BHELIHIOW
CTPYKTYPY — M€PapXuI0 aropuTMOB.

3. Heszasucumocte ot IBM. B anroputmMudeckom sisblke HET
leTajeil, CBA3aHibIX C YCTPOWCTBOM MalIMHBI, MOXKHO BOOGLIE HE
3HaTh, YTO Takoe OuT, GaWT, agpec M T.A. ITO MO3BOJAET COC-
PENOTOYUTEL BHUMAHME HA AJIFOPUTMHMYECKOI CyTH PELIaEMbIX 3a1aY.

METO/BI

Tpanuuuonuas MeronnkaobyueHus NporpaMMiUpOBaHHMIO IIOCTPO-
eHa Ha MaTeMaTM4yecKUx oObeKTax M ajropurMax (BbluMcienue
HOM, wrpa bBame, pemenue ypasuenuii). B xypce mxojbHoi
MHPOPMATUKM TAKaA METOIMKA OKa3alach Hey 1aYHOIA.

Bo-nepBbl X, NOAroToBKa NpoghecCHOHANbHBIX NpPOrpaMmu-
CTOB HE BXOJMT B 331244 Kypca.

Bo-BToO p 5l X, 60NLMKMHECTBO LUKOJLHMKOB HE UMEET JOCTaTOY-
HOWM MaTEMaTHYECKOM KYJIbTYPbI.

Orciona BoITeKaeT neppas MeETOLUYECKan 0coOeHHOCTh YueOHU-
ka. 3yuenune oCHOBHBIX aIrOPUTMUYECKMX NOHATHUIA IPOMCXOIMUT C
MMHMMaJbHbIM NPUBIEYEHUEM MAaTEMaTUKM Ha pMMepax ylpasije-
HYA aBTOMaTH4€CKUMM YCTPOMCTBaMM.

B TO Xke BpeMsa yuuTesb MMEET BO3MOXHOCTh BapbMPOBaTh Ma-
TEMaTUYECKYIO CJOXKHOCTh Kypca B IIMPOKMX npejenax. B nacros-
LieM 1oco0uM 3T0 MOKA3aHO B PEKOMEHJAIMAX K YIIPaXkHEHUAM.

Ilo TpaaMuMOHHOI METOIMKE N3Y9EeHUA A3BLIKOB 1IPOrpaMMHUpOBa-
HUA CHayajla pacCMAaTPUMBAETCA OYepelHas aJropMTMUYECKas KOH-
CTPYKi}A, & 32TEM AEMOHCTDUPYETCH €€ NIPUMEHEHHE NIPH PELIEHHH
sagay. Takoii nonxon (0T TeopuM K NPaKTHKE) onpasiaH TOJBLKO NpU
HaJMYM¥M YCTONYMBOMA MOTUBALIMH, MHTEPECA K IPEIMETY.
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Orciona cnexyert sTopas ocob6eHHocTs yueOuuka — npodiaeMublii
nonxon (OT NPakTHKW K Teopuu). ANrOPUTMMYECKME KOHCTPYKUMH
BBOIATCA MO Mepe HeoOXOOMMOCTM MPU PEIIEHUM KOHKPETHBIX
3ajnay, a 3aTeM — B 001U EM BUE.

Dopmbl 1 MeToaBl 00YUEHHA CYUIECTBEHHO 3aBUCAT OT BO3MOX-
HOCTM 10CTyna y4eHukos k OBM. MoxHO BBIAEIUTH TPU BUAA
NpenojaBaHu.

1. Mamunnpiii Kypc. Ypoku un@OpMaTUKUA MPOXOIAT HENO-
CPEeICTBEHHO B KOMIILIOTEPHOM Kjaacce. Mammubl BKNOYalOTCA Ha
YDOKE [0 Mepe HeoOXOIMMOCTH.

2. Moaxymamunueiit Kypc. Ameerca perynapusiii ToCcTynm K
2IBM 3a npenenamu mkoisl. B aTom ciyyae ypoku TeOpud U npak-
THKM OTAEJIEHBI APYT OT ApYra.

3. beamawmunsiit kypc. Jloctyn k IBM anuzonuyeckuii vim
BO00IIIE OTCYTCTBYET.

YuebGuuk MoxeT GbITh YCIEIIIO UCTIOIb30BAH BO BCEX 3TUX CAY-
yaax. O6GmuMe MeToiM4Yeckue peKomelllallMy M MOypodYHbie pa3spa-
foTKM NpUMEHMMbI IpK 1060M BUE NpEenoJaBaHui.

Ina yckopeHnus TPYJOEMKMX BLIYUCHEHUA 0py Oe3MamuunoM
BLIIOJIIENNUN AIFOPUTMOB YYallMECH MOrYT [10JIL30BATLCA Pa3iIvy-
HbIMM KaJbKYJATOpPaMHM, B TOM 4ucie nporpammupyembimu. Onnako
HENlb3f CYMTATh KAaJbKYNATOP TEXHHMYECKUM CPEICTBOM O0y4YeHuA
Kakomy Obl TO Hy ObLIIO IPEAMETY, B YaCTHOCTU MudopmaTuke. [asoi-
Ku paboThl Ha KaNbKYJIATOPE 00eCneYMBaloT KOMILIOTEPHYIO MPaMOT-
HOCTE B TOi1 € Mepe, B KaKoif MacTepPCTBO MallMHWMCTA TENJIOBO3a
obecneynBaeTCA YMEHMEM €31UTh Ha BEJIOCHIIETE.

Jn#a noBuluieHnA MHTEPeCa IIKOJIbHMKOB K HHPOPMaTUKE MOXKHO
MIMPOKO MCIOJb30BaTh BHEypouHbie (GOpMbI 3aHATHI: KpYXKKM, da-
KYJ/IbTATUBbI, 3KCKYPCHUM, OIMMIIHANbl, TEMATUYECKHUE BEYepa, BUK-
Topuibl U T.0. [Ipu 3TOM CleayeT y4yuThIBaTH, YTO KOMILIOTEPHbIE
MIpbl BECbMA PEJKO COCOGCTBYIOT MOBBILIEHUMIO MHTEPECA K IPEIMETY.

§ 1. HHOOPMAINA (1 4)

Benuuaiiuee n1MTCPATYPHOC NPOM3BEACHUE — B
NpUHUKIE HE 4TO UHOe, Kak pa3bpocanuslii B Gecno-
paixe anpaBuT.

Xan Koxmo

[laparpad noceamen nouatuio un@opmaumnu. Ocoboe Bunma-
HHE yNelAeTCA JBOMYHOMY KONMUPOBAHMIO M €IMHMIIAM M3MEPEHUA
HHbOpMaLMH.

Ocuosusie wean. Jate y9amuMcs MHTYMTUBHOE NpPEICTABIIE-
Hue 00 MHGOpPMALIMH, HAYYUTh BhITEIATE MHPOPMAUHOHHYIO CTOPOLY
Pa3IMYHbIX [IPOLECCOB.



Tpeﬁoaannn K3IHaHHAM H yMEHHlIM.Y‘lﬂJJ.[HGCH JOJIXKHBI YMETh
BbIJEJIATE MHAOPMALMOHHYIO COCTAaBJIAIOINYIO pPa3/IMYHbLIX INpPOLEC-
COB; 3HaTL NPHHUMI ABOMYHOI'O KOIMPOBaHWA M €IMHMILI MU3IMEDE-
HUA UHPOPMALUOHHOIO obbema.

OCHOBHBIEIONATHUA

[MonaTue ungopmayuls CTONb XK€ BaXHO IJIA OMUCAHUA Kap-
THHBI OKPYAaIONIEro MMpa, Kak Dojlee NpUBLIYHLIE NOHATHA BElle-
CTBA U 3BHEPTUMN.

JaTte onpeneneune undopmauuu TpynHo. bonee toro, B aTO €10~
BO BKJIAILIBAETCA PA3IMYHLIA CMBICI B TEXIUKE, B HAYKE U B 00U X0 €.
Tem e menee nudopManmsa 00BLEKTUBHO CYIIECTBYET U €€ MOXKHO
M3MEPUTh.

Onuu 13 cnocofoB U3MEpeUna KOJIMYecTBa UHGOPMALMM [Ipel-
Jaraer Teopua uhudopmanuu, paspaborannan B 40-x rogax Knogom
llennonom. Teopus ceBaA3biBa€T KOAMYECTBO HMHPOpMALKWU C
MaTEMATUYECKHM [IOUATHUEM BEPOATHOCTH H q)ﬂ:iH‘IeCKHM NOHATUEM
surponun. [1lennon ceazan konuuecTso MHGOPMANMKU B CO0OIERNN
C BEPOATHOCTLIO €ro N0ABJAEHUA W BBEJ EIMHULLY U3MEpPEeHUsA KOTuYe-
cTBa MHPOpMaunu — Gum.

B texuuke ucnonssyerca Ta ke enmauua. Opuako cama mu-
dopMauua Npd 3TOM MMEET HECKOJILKO MHOI cmeicia. Hanpumep,
ecin HekoTopaa uHdopMalKMA 3aMcala IBaXbl, TO B IIEHHOHOBC-
KOM MOHMMalMK €€ KOJIMYECTBO He BCEerga U3MeHAETC A, 4 C TEXHHUYE-
CKOIi1 TOUKM 3peHusa — yasauBaeTca. B mxoabHOM yyeOuuke nadop-
MaTMKHM NOHATHE UHGOPMAllMM PACCMOTPEHO C TEXHMYECKOM TOYKU
3peHuA.

WudopmMauna KOIMPYETCA C IOMOIIBIO MOCJI€10BATEIbHOCTH CHUT-
Hasios. Takasa mocnenoBaTelIbHOCTh CHIHAJIOB Ha3biBaeTCA coobuje-
HUEM.

OBLIHE YKA3ANINA

PaccmaTpuBaemblii naparpad HOCMT 03HAKOMUTENbHBIA Xapak-
Tep, NO3TOMY He clienyeT TpeboBaTh OT y4alllMXCA 3HAHUA CTPO-
TUX onpeneIeH .

PackpbiBas ujelo JBOMYHOrO KOIMPOBAHUA U €r0 YHUBEPCUIb-
HbI# XapakTep, [0JIe3H0 NOKa3aTh, Kak MHGOpMauMsA pa3JviHOM
npuponsl MOXeT ObITh MpEICTAaBIEeHA B BUIE IBOMYHBIX KONOB.
[IpHIMIBI KOIUPOBAHUA TEKCTOB M M306paxeHnii pACCMOTPEHBI
B .1.4 yueOHuKA.

JononnuTebHO MOXKHO NPOIEMOHCTPMPOBATh YYalIMMCH Npel-
CTaBJIeHME 4YUCeJ B JBOMYHOW (opme, He TpeOyA OT HMX YMEHHA
BLIIOJNIHATE [1€PEBOA 9MCEN M3 NEeCATHYHOM CHUCTEMbI CIMCIIEHUA B
IBOMUYHYIO.



PEKOMEHJAIIVH K BEJEHHIO YPOKOB

Mepsblit ypok MOXkHO mpoBecTd B ¢opme Gecenbl o npeamere
nuGOpMaTHKX M CBA3AHHBIX C HUM noHATUAX. Ilpu aTOM He mHano
TpeGoBaTh 3ayYMBaHUA HAU3YCTh anpenenenuii. [locratouno, ecnu B
xo1e Decenbl MKOJIbHUKHU IPHOTKPOIOT 1JiA ce0A MHPOPMANUOHHYIO
CTOpPOHY HBJEHMI M NoJjly4aT obimue NMpeicTaBjIeHUA O crnocobax
KOIupoBaHuA MHPOpMaANMK, O elUHULAX M3MEpPEeHWA HMHOOopMa-
LLMOHHOro 00Bema.

Ha Tpex “kuTax” NOKOMTCA MUP — BELIECTBO, BHEPruf, Uudop-
maums. [lepsbie 18a “kura” Xx0poumwo 3pakombl yyammmca (U3 usuku
u xumun). Tperuit “ku1” — npeamer usydenua uapopmatuku. He-
[PUBLIYHO IJIf INKOJIBHMKA BBILJIALUT OKPY XK A0 M MUD C MHGOpMa-
LIMOHHOW TOYKM 3penusa (HaYMHas c TOro, YTO HEJIOBEK OKA3LIBAETCA
GeccMmepTHBIM — oCyliecTB/IeHHanA meyra [epocrpara).

Mo2xHO Ha4aTh C 3aIMCH onpeleenus MHGOPMATUKH B TETPALb.
JTa NPUBBIYHAA ANA IUKOJbI Npouesypa C TOYKM 3penua uudop-
MAaTUKM BKJIIOYAET HECKOJIbKO 3Tal0B:

1. Kogupoeanue. Yuyurens Bpipa3ui Xpauflleeca B cCBOeil nama-
TH onipelelieHe MHPOPMATHKH C TOMOIILIO CIIOB.

2. lepegaxa. C nomompio konebanuii oznyxa (peus) u ceero-
BbIX BOJIH (MMMMKa M 2KECTHI) OH Nepenan coobuenue.

3. Harkonnenue. Y4eHUKM 3a01CATHA €O CJIOBA B TETPallb,...

4. O6pabomia. ...paccTaBuB HEOOXOIMMbBIE 3UAKH IPENMHAH KA.

Wundopmauus e MOXKET CyLIECTBOBAThL Oe3 gusuveckozo nocu-
mena. B uamem npumMepe ObLIM UCNOJIb3IOBAHBI TAKME HOCUTEIN: MO3T
(e 6yaem yrayOnaTbca B ocobenHocTy ero paboThl), 3BYKOBbI€ BOJI-
HbI, CBETOBBIE BOIHBI, ByMara...

3danauue. [IpuBenrTe npuMepsl 1pyrux HOCUTE el MBEDOpMa-
LHHA.

Paccmorpum teneps kaxneiii atan. Koguposanue undopmanmm
— BTO NPEICTABJEHUE €€ C IOMOLIBIO KaKoi-HMOY IIb [10CJIE10BATEb-
noctu curuaios. Jliwbaa padora ¢ nudopmanmeil TpebyeT ee Koau-
poeanua. OnHy M Ty Xe MHPOPMALMIO MOXKHO KOAMPOBATH NO-
pasnomy. Hanpumep, cooGmenne o nocrurumem GeacTsmu:

® ® & — — — 9 0 O
”S 0 S”
i 3 SOSN o4

Janaunue. Umeerca coobmenne “a Teba obmo”. 3axonu-
pyiTe aty uHdopmaumiw apyrumu cnocobamu. CBol0 roTOBHOCTH
IaTh OTBET 3aKOAMUPYTE noauaTMem pykm (cm. ynpaxnenue 3,6).

Opua 13 HanGonee HaleXHBIX M HIPOCTBIX CHOCODOB 3alMCHU
coobueHuii — geounroe kogupoeanue. [Ipu sTom ucnonsayerca
Bcero apa curiana. Hanpumep: “0” — ”17, "Her” — “na”, “BrIK/II0Ye-
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HO” — "BKJI04€H0”, "BHN3"” —"BBepX”. Takum cnocofom MoxHO 3anu-
caTb Jboe coobuenue.

s npuMepa npenioxkuM y4eHMKaM 3a1yMaTh J1i000€ Y1CI0 OT
0 o 15. Yuurens Geperca yragats 94CJi0, 3a1aB POBHO Y€ThIPE BOMPO-
ca. YuYeHUK MoxkeTr orBeyaTh “ma” wiam “mer”. Ilporokon mmanora
KOAMPYeTCA Ha focke uuppamu 1 (“na”) u 0 (“uer”).

IIpennonoxum, sagymano yucno 13. Jluanor npeacrasied B BUIe
Tabanue 1.

Tabnuya I
Yunreas Yuennx Ha nocke
1. 3anymannoe yncno Gonbie cemu ? aa 1
2. 3anymannoe yucno Gonswe oguunanuaTn? aa 11
3. 3agymannoe yucno Goaple TpUHAAIATHT? HET 110
4. 3anymannoe yuciao Gonbine apeHanuaTH? aa 1101

Ha nocke nony4en nsouunsiii kox aucia 13. QueBuaHO, 4TO CTpa-
Terus YUMTENA 3aKI049alach B IeJeHMH MATEpBaja [MonojiamM, a Bo-
1POCHI CTPOMUIIMCH TAK: BEPHO JIM, YTO 331YMaHHOE YMCJI0 HAXOIUTCA
B [I0JIOBUHE, cofepxkalneii 66apmue yucna?

llens onuCanHOro METOAMYECKOrO NpHeEMa — [0KA3aTh BOSMOXK-
HOCTb 3aKOAMpOoBaTh J1oboe 41C10 B IBOMIHOM (opMe.

[Ipn nBonynoM konupoBaumu Kaxiaa uMdpa (paspan) naseisa-
erca Gum. Ogun Gut umeeT aBa pasnuuasix cocrosuua (0 u 1). C
NOMOIIBIO ABYX OUT KONHPYIOTCA YeThIpe pa3iMyHbIX cocToanua: 00,
01, 10, 11. Tpu 6ura — Bocemb cocToanuii. B o6mem cnyyae: n 6ur —
2" cocroanmii (B Hamem npumepe yncna ot 0 1o 15 TpeGyioT YeThipex-
paspAjHOro IBOMYHOr0 9MCaa).

Ha 3BM moxno oGpabaTbiBaTh He TOJIBKO YMCIA, HO M TEKCTHI.
[Ipu aTom Tpebyerca 3akoauposaTk 0K0JIO 200 pasiIMYHBIX CHUMBO-
NoB. B IBOMYHOM KOJ€ /1A 3TOI0 HY2KHO He MEHEee BOCbMM pa3pAioB
(28 =256). BoceMb 1BOMYHBIX Pa3pAioB COCTABAAIOT Baiim:

1 baiiT = 8 GUT.

bur u GaiiT — eIMHUUBI U3MEPEHUA KOJIMYECTBA MHPOPMALMM
(undopmaumontoro o6uema coobmenun). U3 nux o6pasyior npous-
BOAHBIE eAuuuubl (CM. yuebumk).

Bonpoc. Kakos uudpopManuonnpiii 06neM Takoro cooGuie-
HuA: “ni00m0 rposy B Hayaue mMag”?

OTBerT. 24 Gaiita, unu 192 6ura. B coobmenuu 24 cumpona,
cyuTad npobensl.
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lMMpumevanue. Obbem uupopmauuy NOHUMAETCA 3TECH B
TeXHMYECKOM (He eHHOHOBCKOM) cMbIce Kak 061bem namatn IBM,
HeoOXOIMMbIA 1A XpaHEeHUA uHdopmauuu B aBoudHoM koge. C
TOYKM 3PEHUA TEOPUM MHPOPMAIMM PACCMATPUBAEMAA LMTATa JaeT
HEBEPHYI0 MHQOPMALMIO, TAK KAK [0 COBPEMEHHOMY KaJleHIapio
TIOTYEBCKOE “Hayaso Maa” MPUXOAMTCA HA cepeluHy mas (npumep
cmapenus uadopmauum).

[Tonyyennoe B pe3yabTaTe KOgMpoBaHuA HHGOPMaIIMK coobiue-
HUE UCMOYHUK WHPOPMALMM MOXET [epelaTbh TMOAYYamesio.
[IporcxoauT 3TO MO TaKOM CXeMe:

o l\iEXM
UCTOYHUEK » [IOJIYYATEJIb

Kauaj CBA3U

Bonpoc. Cynpyra uapa Canrana ponuna I'eugona m xouer
obpanopate Myxa. HazoBure ucrouauk nudopmMaumm, nmoayyaress,
KaHaJ1 CBA3M U IOMEXMU.

OrseT.Ucrounnk — wapuna;

nonyyarens — Casnran;
KaHaJl CBA3W — MOHell;
HOMEXH — TKauuxa, nopapuxa, babapuxa.

[lonyyaresns coobLieHMA MOXKET COXpPaHMTL €ro, 3alucas Ha
KakoM-Tubo nocuTele.

3 apanwue.Hasosure u3BecTible BaM yCTPONCTBA 1714 3 0THCH M
XpaHeHuda MHpopMauru.

[lonyyarens uupoOpMaLMM MOKET BHECTH B HEE M3MEHEHUA —
obpabGorate. [Ipumepsl 06paboTku MHOPMALKWM: BHLIMOJIHEHUE
apupMeTHIeCKMX NeACTBMIA Hal YMCIaMM, MCIpaBJienne ownboK B
COYMHEHUU, OPOpMIEHUE PE3YILbTATOB 1a00PATOPHOrO ONbLITA.

3anava. Umeerca ycrpoiicteo s o6paborku uHGOpMauuu
“qepHBINA AUK":

BXO[ BLIXOJI
e TS~ G .o

-3

Onpeneaure no tabiauue BxogoB U Bbixonos (tabu. 2), B yem
3akJjioyaerca o6 paboTka HHPOPMALMM 3TUM YCTPOMCTBOM.

OTBeT. YCTPOACTBO BbLIYMUCAAET CymMmy HaubGonpmwei u
HauMMeHbIUEeH LM@P MOAAHHOIO HA BXO I YMCJIa.

3anaumue.llpunymaiiTe ananoruusble yCTpOACTBa, anUIIUTE
MX BXOIBI M BBIXOJbI, PELI0XKMWTE BallEMY TOBaPHILY OTrafaTh npa-
BuJIa 06paboTku MHGOPMALIMHI.
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Tabruya 2

Bxoast Buixoant
48 12
1991 10
183 9
25431 6

[Ipumevanue. OObl4HO HA NEpeMEHE HAYMHAETCA MIPa B
“yepubie Amuku”. [Ipasuna urper cm.: Magopmaruka u oGpasona-
une.—N24.—1988.

YKASAHUA K YIIPAXKHEHHAM

1. Opuu ¥ Te ke NPOUECCHI MOXKHO OTHECTH K Pa3IMYHBIM BUIAM
paboTel € uMEdOpMauWeil B 3aBUCUMOCTH OT TOYKH 3DEHUA, BbI-
neJieHuA TOro WK uioro acnekra. Kak npaesuno, B nodom npomecce
[NPUCYTCTBYIOT BCe TpW Buna paborel ¢ uudopmaumeid. Baxuno ne
[POCTO BHIAEIUTD INIaBHBIH, HO M JaTh 000CHOBaHME TAKOrQ pelie-
uus. JlioGble pemieHUA 31€Ch NOCTATOYHO YCJIOBHBL. ['naBras uenn
BbI[IOJIHEHUA 3TOr0 YIPAXKHEHWA — 3ACTABUTDL YYAIMXCA 34y MATHCA
HaJ NPOMCXONALIMMHU BOKPYT MHGOPMALMOHHbIMHU 1IPOLECCAMM.

2. 3apaya paszobOpaua B pekomengauuax K ypoky. CymecTByer
2%= 16 pasaUMHBIX NOCIE]0oBATENbHOCTEd M3 4 HyJed M eIuHMIL
MoxHO nepeYucaInTs MX B NOpPAJKE BO3PACTAHUA ABOMYHBIX YMCEL.

3. Koibl BCEX MCIOJIb3YEMBbIX CMMBOJIOB COofepxarca B . 1.4
yuebuuka. B sanayax 6)—a) npo6en ponxken 6bITh 3aK0AMPOBaH.

a) Cnioso "PUM” konupyeTca nocne 10BaTeNbHOCTHIO U3 24 1BOMY-
HBIX LUPp:

11110010 11101001 11101101

(npo6enwp! ucnonb3osankl 1,14 yno6cTsa 9TeHUA);
6)1 LOVE YOU:

01001001 00100000 01001100 01001111 01010110 01000101
I L 0 v E

00100000 01011001 01001111 01010101;
Y 0 U

B)TO BE OR NOT TO BE:

01010100 01001111 00100000 01000010 01000101 00100000
T O B E
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01001111 01010010 00100000 01001110 01001111 01010100

() R N 0 T
00100000 01010100 01001111 00100000 01000010 01000101;
5 8 0 B E
r) 1990:
00110001 00111001 00111001 00110000;
1 0
o) 2X+Y=0:

00110010 01011000 00101011 01011001 00111101 00110000.
2 X + ¥ = 0

4. Bynem pa3GusaTh nocneaoBaTenbHOCT GUT (1BOMYHBIX LUPP
0, 1) ua GaitTel (moC1EN0BATENILHOCTU M3 BOCBMMY GMT) M HAXOAMUTH MO
Tabauue us n. 1.4 COOTBETCTBYIOMUE UM CUMBOJIBI:

a)MHUM; 6)161; B) AX+B=0; r)COMPUTER.

5, 8,9, 10. [lna BulmonHedMa 3aJaHUi yyalecsa NOJIKHBI Ca-
MOCTOATENLHO MOJYYUTH HEAOCTaIMe JaHHble. PasGepem noapo6-
HO pemenue sagayu 5,6).

Ouennm npubiau3nTeNIbH0e YUCIIO 3HAKOB HA CTPAUMIE Ia3eThl
“Komcomonbckaa npaspa”. Pasmep crpauuusl (B caurumerpax)
54X40. Ilogcuuraem npuMepHoe MMUCIIO 3HAKOB HA KBaIpaTHOM CaH-
THUMETPE CTpaHulibl. BeiieIMM Ha cTpaHMIE ra3eThl HECKOJIbKO yYac-
TKOB 01M1aKoBoro pasmepa 10X10 ¥ noacuMTaeM Ha KaK10M U3 HUX
4yu1cao 3uakos. B cpennem nonyuum no 2000 31ak0B Ha OIHIOM Y4YacT-
Ke. 3HauyuT, Ha KBAJAPATHOM CAHTUMETPE B CpeiHeM 0K0.10 20 3HaKOoB.
Crpauuna CoONepKHUT 0KO0JI0 54X40X20=43200 3nakos. Onui Homep
raseTel Ha YE€ThIPEX CTPaHULaAX comepxkuT npubnuaurensHo 173000
sraxos. CiefoBaTesibHO, MHGOPMAMOHHBIMA 00bEM ra3eThl COCTABIA-
er okono 170 xunoGaiit. 3a ron BeixoguT 300 HOMEpPOB ra3eTsl.
Cneposarenbuo, ronosas [OALIMBKA CONEPKMT npumepuo 170 X
300=51000 kunobaidr Mudopmaumu, uiM npumepno 51 merabainr.
flcio, 4o GoJlee TOYHBIIA [IOACYET OYEHDb CIOXKEH M BPAL JIX Hy XKell.

6. B 3apate peus uIeT, KOHEYHO, 0 MUHUMAIILHOM 4ucie Our,
HeoOXOIMMBIX AJIA KOIMpoBaHMA oueHku. PaccMoTpum 4 oueHKH:
2,3,4,5. [lna ux koamposauua aocratoyno 2 6uT (Tak xe, Kak ¥ 11
KOIMpPOBalMA 4 OTTEHKOB LBETA TOYeK Ha gororpaduax B n. 1.4).
Hanpumep, 2 — 11 (4epusiii), 3 — 10 (remuo-cepniit), 4 — 01 (cseTo-
cepblit), 5 — 00 (Gesbrii).

7. llocnenoBarensHO yBEeIWYUBaA JJIMHY KOIOB 1N, MOXHO MOI-
CYMTATH UX KOJMYECTBO npu Kaxaom n. Tak, kogos aaunet 2 — 4. [lna
[IOACYETa KONOB IJIMHBL 3 3aMETHM, YTO KOJOB, HAYMHAIOIWMXCA C
eAMHMLBLI, — 4; CTOJILKO XK€ KOuOB, Hajuuaommxca ¢ wyna. Cne-
IOBATENBHO, BCero 2X4=8 koJoB. AHANOI'MYHO YMCIIO KOJOB JJIMHBI 4
PaBHO YIBOEHHOMY YMCJY KONOB IUIMHBI 3, T.e. 2X8=16, u 1.1. Yucno
KONOB MJIMHbI 5 paBHO 2X16=32; navubl 6 — 64; nauesl 7 — 128.
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3Toro YMclia KOJOB JOCTATOYHO IJA KOxupoBauua 100 rpanaumii
ADKOCTH. 3HAYMT, N8 KOXMPOBAHMA AOCTATOYHO MCIOJb3OBaTh 7
WT.

11. Baxuo B kax oM ciyyae 4eTkO 3adUKCUPOBATh, KaKafd WH-
dopMauMa HyKHa 114 N0AYyYeHus oyepensoro yncia (uiu Gykssi). B
HEKOTOpbIX ciyuasx a), 6), B), €), 3) Kax[plii 371EMEHT OJHO3HAYHO
onpejpeaserca npenmecrsyomum. B apyrux (r) nna onpenenenus
0YEepeaHoro 3JeMeHTa HyXkHO 3HaTh Jpa npenmecTylommx. Cutya-
uua Moxet GbiTh M Goslee cioxHoii. B 1), ) HEeBO3MOXHO yKka3aTh
3apaHee YMUCJO NPEeJlEeCTBYIOMUX 3JEMEHTOB, 0 KOTOPHIM
olpeje/aeTcA OYepe  HOM.

[pasuna B cayyasx a), 6) yraasipalorca Jierko. B cinyvae B) kax-
10€ ClledyI0LIEee YUCIIO [I0JIy4aeTCA U3 Npeabliylero yisoeunem. B
Cllydae r) NpaBMIIO CIOXKHEE: 3]€Ch KaXk[0e YUCIO, HAUMHAA C TPETh-
€ro, — Cymma JByX npeabiaywmx. B ciayuae 1) seinuceiaorcs und-
pbl MIYIMUX MOAPANL HATYpajibHeIX uyucen. B aTom pany ouepennoi
3JIEMENT 3aBUCUT OT BCex npenmectsyiomux emy. Hanpumep, nocie
umudp 1.9.9 Mmoxer cToaTk uMdpa 2, ecau pedb ujer o uMcnax 199,
200, niu uudpa 7, ecim peds uiet o uucie 1997. [lpasuio B ciyyae
e): orGpackiBaerca jesas Oyksa. B cnyyae ) BulnMcaHbl nepsbie
OyKBbl Ha3BAHMIA HATYPAJIBHbIX YMCEJ: 0 — OJMH, I — 1Ba, T — TPU U
t.0. B caysae 3) npaBuno nosoabno ciaoxuoe. Ouepeanoe 4uciio
OlMCHIBAET NPeablLyIee. YKa3bIBaeTCH ero uudposoii cocras. Bme-
CTO IpYIIIbl MAYIIMX MOJPAL OAUHAKOBBIX LUMP YKa3biBaAEeTCA KOAU-
yecTBO uudp B rpynne v cama uuppa. Hanpumep, zanuce sucna
111221 cocrouT U3 Tpex eannuu (31), nByx asoek (22) u onHoii e AuHu-
ubi (11). [oaTromy cnenom 3a uucaom 111221 uner yncio 312211,

12. a) B npennaraembix Tekcrax kaxngas Oyksa 3aMeHAETCH

7o rn

cnenyiollei 3a Heii no andasury. byksa “a” samenaerca Oyksoii “a”.

6) Jlns kaXx10ro TeKCTa yKa3blBAE€TCA YMCIIO 3HAKOB, KOTOpbI€ OH
CONEPAKUT.

B) B dopmyne a + b ykassiBaerca uncio cornacupix (a) u yncao
raacueix (b) 6yks B MCXOIHOM TEKCTeE.

r) [lepsas GykBa TeKCTa NEPECTABIAETCA B KOHEIL

Mo2kHO npoBecTy aHanus Toro, Kakas JONOJIHUTEIbHAA MHPOop-
mauua (kpome TekcTa) MCIONB3YETCA N4 BbINOJHEHMA npeobpaso-
sanud. B a) — ato andasur (ynopanosennslii cnucok ﬁyxnf B6)ur)
nonoJHuTebuas uidopmauns ne rpebyerca. B B) orser na sonpoc o
JONOJIHUTEILHOH MHPOPMALIMM 3aBUCHUT OT TPAKTOBKH 3aYMaHHOrO
npasuaa. Eciu BTopoe ciaraemoe — 41cio riaacHeiXx OykB, a epsoe
— 9UCJIO BCEX OCTANbLHBIX, TO NONOJIHMUTEILHAA UHPOPMALIUA — COU-
cok riacheix 6yks. PaccmoTpum npasuiio, npid KOTOPOM N€pBOE Cla-
raemMoe — 41CJI0 cornacHeix Oyks, a BTOpO€ — YMCJIO riacubix. Yro-
6b1 npeobpa3oBaTh TEKCT B COOTBETCTBMM C 3TUM NPaBUJIOM, Tpeby-
eTCA Cnucok riacHbiX (10 6yxs) M coucok corjacHbix (21 Gyksa).
Bnpoyem, eciu cauTaTh, 4T0 TEKCTOBAA MHQOPMALKA HE COLEPAKMUT
uM@p M IpYrux 3HAKOB, HE BXONAIMX B aI(aBUT, TO MOXKHO OCTY-
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nuThE boJiee axonoMHo. JoCcTaToOYHO YKa3aTh CIUCOK MNacHbIX U CHH-
COK, ColepXxaliuii Bcero ase OYKBEL: B M b.

13.a)Yucno ymenpniaeTCA Ha €AMHMALLY : N — n—1,

6) Jns 3aganHoro YMcia ykasbiBaeTca naubojbluee Henpe-
BOCXOJlllee ero YMcio, Kkparioe Tpem: n — 3[n/3], roe [n] — uenas
9aCTh YMCJIA.

B) [114 3a0a1H0ro YMCa YKa3bIBAETCA YUCTIO JECATHIHBIX LUp B
ero 3anMcu:n — 1+ [lgn].

r) ¥kassiaeTca yncio “asipoYexk” B COCTaBIAIOMMUX YUCIO HUd-
pax. llugpa 8 umeer ase nbipouku, 6,9 u 0 — 10 OAHOM.

14. [Ipasuno MoxHO onucars B BUIE NOCJENOBATENLHOCTH
onepauuii Han rekctom (anropurma npeobpasosanud Tekcra). Onu-
canuve yno6Ho nenats no waram. Hanpumep, rax.

1) Ecan nepsuiit 3nak — sarnasuaa Gyksa, 3aMelUTb €€ TOM XKe
OYKBOI1 , HO CTPOYHOIA.

2) Ecnu nocnennuii 3snak TEKCTa — BOIPOCUTEJbHBL 3HAK, 3aMe-
HUTb €r0 BOCKJIMUATE/bHbIM.

3) K nonyyenuomy TexcTy npunucarh ciesa ”ITo .

Heckoanko npumepos: “?” — “Ito 1”;  “DBM” — "3to
BBM”; " on iy ”BTO ”.

Bupoyem, npasuiio moxuo onvcatb ¥ no-gpyromy. Hanpumep,
2-ii war 3amenuts waramu: 2(a) Ecau nocnepnumit 3mak Tekcra —
BONPOCUTENLHBIA 3HaK, crepeTs ero. 2(6) K nonyyennomy texcry
NPMNOMCATE CNpPaBa BOCK/MUATENbHbIN 3uak. Toraa Oynem umers: "7
— "A1ol”; "IBM”— "DrosBMY; 7 ¥ — "Orol”,

§ 2.3JIEKTPOHHBIE BBIYHCJIUTEJIBIBIE
MAILIHHBI (1 4)

Mauuaa gonxua paGorars, 4€/10BeK — AYMATE.

Mpunyun IBM

[laparpadg nocpamwen GpyHKUMOHAILHOMY onucanumw IBM.
Beoaurca nonarue 3BM kak yuusepcanbnoro wndopManvoHuoro
YCTPOMCTBA.

OcHosurie uean. Jate ofee npencrasienue 06 OCHOBHBIX
komnoreHTax IBM M ux nasHavenmm.

TpebGosanna K 3HauNAM M YMEHHAM. Y4amuecs JOJMXKHBL UMETh
npencrasiaenue 06 IBM kak yauBepcansHoOit Mmamune 1A paboTsl C
uidopmauueii, 0 COCTaBe U HEKOTOPbIX TEXHUYECKMX XaPAKTEPUCTH-
kax OBM; ymers pemaTh ouenounsie 3aaayu (He nenas TOYHBIX Bbi-

YUCICHUM).
OCHOBHBIE IOHATHSA

Baxueiimee csoiicrso 9BM — ynusepcansiocms. Coppemen-
asie IBM o6pabarsiBaioT nuEdopMaumio pasindnoii gopmel (uucaa,
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TEKCTbl, M300paxenus, 3ByKM M T.1.) U Colepxkanud. Y HUBEpCab-
Hocthk IBM ocHoBbIBaeTCA Ha TOM, 9TO JOOBIE ABJIEHUA U TPOLECCHI
OKPY2KaI0Ero MKpa MOTYT ObITh OIMCAHBI C MHPOPMAIIMOHHOM TOY-
KM 3peHuUA, a pas3iindnbie GOpMBI MEGOPMALIMI MOT'YT ObITH IPECTaB-
JIEHBI C IOMOLIBIO IBOMYHOrO KOJa.

YuuBepcaJbHOCTh, ONHAKO, HE O3HAYAET OAMHaKoBoCTU. Pa3s-
JIAYHBIE MOJEM KOMILIOTEPOB CYIIECTBEHHO OTIMYAIOTCA N0 CBOUM
BO3MOZKHOCTAM. 3TO JIErKO MMOHATh: BCAKUIA aBTOMOGMIL €CTh Cpel-
CTBO NMEPENBUAKEHUA, HO XapaKTePUCTHUKHM, a CJIENOBaTe/IbHO, BO3-
MOXKHOCTA W NpPUMMEeHeHuA camocsana ¥ "Kwuryiei” oriuyaiorcs
JNOCTATOYHO 3aMETHO.

Bo3smoxknocTii 3BM onpenenfiorcs ee KOMIJIEKTHOCTBIO, T.€. Ha-
60poM NOIKIIOYEHHbIX YCTPOMCTB, M TEXHUYECKUMM XapaKTePUCTH-
KaMMu.

Paccmorpum ykasannble B yieOHMKe XapakTE€DMCTUKHA C TOYKH
apenus UX BAMANMA Ha QYHKIMOHAIbHbIE Bo3MoxkHOCTH D BM.

Hanpumep, paspaigocTs NpoHECcCOpa MPAKTAYECKW HeCyIecT-
BE€HHA [JIA MOJIb30BaTelifd, OHA BJIMAET HA CJIO02KHOCTb MpPOrpamMMu-
pPOBaHMA TE€X MM MHBIX 3aJa4, HO IIOYTH HE CKa3blBaeTCA Ha BblIOOpE
Kpyra 3ajay, AJA pelieHuA KOTOPBLIX MPUroNeH KOHKPETHBIA KOM-
NbLIOTEP.

BricTponeiicTBe npoueccopa NoYTH HECY IECTBEHHO PH pelie-
HUM 3a0ay B NOCTOAHHOM IMajore KOMIMbIOTEPA C YEJOBEKOM, Ha-
npumep, npu pabore ¢ Tekcramu. B aToM cilyuae cKopocTb paBoThl
onpejeaserca Yenosekom, a IBM Goapmyio yacTh BpeMeHU
HAaXOOMUTCA B 0KMIaHMU. A BOT NIPHU BINOHEHNH MHAKEHEPHBIX UJIN
HayYHBIX pacyeToB, npu obpaborke Goabmmux o6beMoB MHGOpMa-
My OBICTPONEHCTBME MOXKET 0Ka3aThCA BaXHellleill XapakTepu-
CTUKOM, onpenensmueii seiGop komnsiorepa. Hanpumep, monenu-
pPOBAHUE CJOXKHBIX npouecco (KOCMUYEcKMe noaeTvl, aTMocdep-
HbI€ U NPUPOIHEIE ABJIEHUA) CTAI0 BOSMOXKHBIM TOJILKO NOCJIE NOAB-
JIEHMA CYNEepPKOMNbIOTEPOB C ObICTPOAEHCTBMEM OKOJIO MUJLJIMApHA
onepauui B CEKYHIY.

Baxneiimana xapaKkTepucTMka kKomnblorepa — obnrem O3Y
(onepaTusHoro 3anoMunaomero ycrpoiicrea). B namaru xpauurca
BbINOJIHAEMAA NPOrpaMmMa U obpabarsiBaeMan MHPOPMALIUA, O3 TO-
MY HEIOCTATOK NaMATU MOXKET CYUECTBEHHO OrPaHUYMTL CJI0XK-
HOCTb pelaempix 3aaa4. C pocToM naMATH KOJMYECTBO NEPEXOAUT B
Ka4€CTBO — BO3MOXHOCTHM IBM npuHuMnuaibHO MEHAIOTCA: KOM-
nplorep ¢ 16 Kbaiitamu — ne Gosee uem poporas Mrpyuika,
MaJIONpUroaHan 111 cepbe3noii paborsel, 64 K6aiitamu — npuemae-
Mblii pabo4Mii MHCTPYMEHT [JA NpPOCTEHIIMX NpuUMeHeHuid, 640
K6aiitaMmu — HHCTPYMEHT NpodeCCHOHAIA B CaMBIX Pa3HbIX cdepax
IeATEeIbHOCTH. ;

W3 Bremnx ycrpoiicts 3BM ocraHoBMMCA Ha BHEIIHEH NaMATH.
Mamuna Ges pHemIHe NaMATHM NpakTUieCKH GecnosiesHa: HENb3A
COXPaHWUThH HU [IpOrpammy, HU pesyasTaThl ee paboTel. Baxnas xa-
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pPaKTepMCTHKAZ MAlIMHBI — 00GbeM OJHOBPEMEHHO [OIK/I0YaeMoi
puemuei namari. Hanpumep, 111 06paGoTKi TEKCTa MOXKET XBATUTH
M COTHM Ku100aiT, a paboTra ¢ 6onbumMK GaHKaMy JanHbIX TpeGyer
MHOroMeraGaiTHEIX JMCKOB.

Muorna onepaTuBHas v BHEIIHAA NAMATH 3aMEHAIOT APYr Apyra:
HEJOCTATOK OJHOI'O BUIA MaMATH KOMIEHCHUPYETCA U3OBITKOM Ipy-
roro. Ucnoassosanue yactu O3Y kak BHELIHEH NaMATU HasbiBaeTCA
BUDIMYAL6HLIM GUCKOM, 4 UCIOJIb3OBAHNE BHEUIHENA NaMATH KakK
paciuupenun O3Y — supmyansioi namamsio.

OBIIME YKA3AIINA

[1pu mamuHIOM BapuaHTe cojepxkaHue naparpada npuBA3bIBaAeT-
CH K KOHKpeTHOM KoHpurypauuu umewwmmxca IBM. Ina nemon-
CTpauuu BoamoxHocTeil IBM ucnonb3yeTca COOTBETCTBYIOLIEE [PO-
rpammiioe obecnevenue. llenecoobGpasio amanTuposars ynpaxue-
HUA B COOTBETCTBMH C TEXHMYECKHUMM XaPaKTEPUCTUKAMU MMEIOLIMX-
ca IBM.

[Ipu GeamammHHOM BapuaHTe TEXHWYECKOI CTOPOHE YIeJAeTca
menblie iumanna. OCHOBHOIM yNop clliellyer CleaTh ua uidopmaiu-
ounnoi cywunocty IBM, ux npumenenuu B pasauuHbiX cdepax
YeJIOBEYECKO 1eATEIbHOCTH.

[Ipennaraemsle ynpaxHeHua Halelensl Ha GOPMUPOBALIME IIPE-
cTaBnenunit 06 MHGOPMAUMOHHBLIX 0O BEMaX TEKCTOB M 300 paxceuui,
0 HEKOTOPLIX KOJIMYECTBEHIIbIX XapaKTe PUCTHKAX KOMIILIOTEDOB.

PEKOMEHJAIMH K BENEITHIO YPOKOB

Ha npomnom ypoke GbliM paccMoTpelsl YCTPORCTBA 1A obpa-
borku uuPopmaunu — ” yepuble Awnky 7. IBM npennasnavenst g
TOM XK€ Leu:

Bolx Q. I H B H X O A H. a8

> 2BM et
vHpOopMaLua HHpOpMaLUA

OnHako KaXxIbli U3 ” YEPHBIX AIMKOB ” 0GpaGaTeiBal nHGopMa-
UM QUKCHpPOBAHHOM (GOPMBI N0 XKECTKO 3alaHHOMY npasBuiy. B
oTiauuue ot Hux, IBM moxker obpabarbiBaTh MHPOPMALMIO PA3HLO20
suga (sucna, GyKBbl, 3HAKU, YEPTEXKH, 3BYKH U T.1.) 10 PAIAULHEIM
npasunaM. To ectb 3IBM — ynusepcansnas mammnua nis paborei C
nHOpMaALIME. 20

Baxnasn ocobenanocts IBM no cpaBHenuio ¢ 0ObIYHBIMH MCIOJI-
HUTENAMMK: “mporpamma ynpasienua” peiictsuamu IBM spnsercs
YaCThiO €€ CpPelbl.
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[Mocsie kpaTkoro U3NoXKeHWA UCTOPUM BOZHMKHOBEHUA U Pa3Bu-
TUA BbIYMCIMTENLHOH TEXHUKM DACCMOTPUM YIPOLEHHYIO CXEMY
IBM:

- YGRPOUGTRG - b ot s fun e
BBOJIA AMATH "

< |[YCTPOWCTBQ _ | (O3Y-T3Y) | |
BbIBOJA [TPOLIECCOP

[To aToit cxeme yyuTe/b PaCCKa3blBAET O COCTABE I€PCOHAILHOM
JBM, Ha3zpanuaXx M Ha3HAaYeHWM €€ OTHENbHBIX 4acTeil, UX B3a-
nmocBa3u. [Ipy aToM HeoGXooMMO 1aTh NOACHEHWA K TEPMMHAM
“pa3spAiHOCTs” W “BMAeONaMATL” M3 Tabauubl Ha C. 15 yuyeOHuka.
Cnelyer no BO3MOXHOCTM K30eraTb NMpUMEHEHUA CHEUUATLHOM
TepMuHoIOruM (T.e. CJI0B TMNA “ aganTep ”, ” KOHTPOJLIED ”, ” MHTED-
deitc ” u ap.).

Ilocne o3nakomnenua ¢ cocraBoM nepcoHaabHoii IBM u pac-
CMOTpeHus MHPOPMALMOHHBIX CBA3EA MEX]Y KOMIOHEHTAMM JIO-
KaJILHO CETH B IKOJIbHOM KaOuieTe yYallMecH OCBaUBAIOT IMaJloro-
BYIO 1€MOHCTPAaLMOHHYI0 y4eOHyI0 IporpaMmy U3 uMeloueroca obec-
neyenud. [1na npuoGperenns HaBbIkoB paGoThl Ha KnaBuatype DBM
peKoMeH Ly eTCA MCNOJIb30BaTh UI'POBbLIE K/IABUATY PHbIE TPEHAK EPDI.

B GeamammnuHOoM BapMaHTe KOHEL YPOKa MOXHO NNOCBATUTL BbI-
NOJIHEHHIO ynpaxueﬂnﬁ, NOMEeIlleHHbIX [IoCje naparpadga.

YKASANNA K YIIPAXKHEHNNAM

1,2. YnpaxHenua ciyxat nia o0luero passuTHi, 3aCTaBiafiOT
3aaymartbca o poiu u Mecte BM B coBpemenHoM Mupe.

3. Bocnonb3ayemca npaHdeiMu M3 0. 1.5 yueOumka. Ha xaxpoit
crpanuue npuMepro 50 ctpok mo 60 cumsosios. Mtoro, Ha oaHoii
crpanuue okoo 3000 cuMBOJIOB, T. €. MHQOPMAUMOHHBIH 06BEM OfI-
HOI CTpaHuubl cocTasaseT npubiuaurensuo 3 Kbaiita. 3uauur, B
oneparupuylo namate IBM “Kopser” nomecturca npumepso 20
cTpanul yueOHuKa.

4. Yrobbl 3anoMHMTL M300paxeHune, HyKHO COXpaHUTE MHQOP-
MalMIo 0 Kax 0/ ToYKe — YyepHasn oHa uiau 6emaan. [lna konuposanus
MHPOpMaLUMM O TOYKe JocTaroyno ognoro 6urta. Hanpumep, kony O
orseyaeT Oenas Touka, xouy 1 — yepuasn. CnenosaresibHO, BCEro ajig
Konuposanua n3obpaxenus norpebyerca 256X512 6ur. Tak kax
256 = 28 u 512 = 29, To Tpebyerca 2!7 Gur, nam 24 Gaiit, umm 24
kunoGaiit. Takum o6pasom, TpeGyerca 16 KbaiT. 3ToT NpuMep no-
Ka3blBaeT, HACKOJIbKO MHPOPMALMOHHO eMKUMHM ABJIAIOTCA M300pa-
akenun. Jlna xpaHenusa u3obpaxennsa pasMepoM C 3KpaH MOHMTOpa
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TpebyeTcd NPUMEPHO TakKoid 2ke 00 beM NaMATH, KaK IJA XpaHedua 5
KHUZKHBIX CTPAHMIL.

5. B aT0i1 3anaue 11 xoaupoBaHuA MHGOPMALUK O TOYKE [IOTpe-
Gyerca 3 6MTa: MMEETCA POBHO 8 MOCIENOBaTENbHOCTEM M3 Tpex
asonysbix uudp. CnenosarebHO, MO CPaBHEHMIO C 3allOMUMHAHUEM
yepHo - Henoro naobpaxenna MHGOPMALMOHHLIIA 00bEM BO3pacTaer
BTpOE U cocraenaeT 48 K6aiir.

6. lNpumepnnlit 06bem crpanuub 3 KGaiita (cm. ynpaxuenue 3).
Ha nuckere o6pemom 720 KGaiiT ymemaerca nopanka 240 crpaiuu
TEKCTa. JHAYUT, 1JIA XPaHEeHWA BCero yyeOHMKa NOCTAaTOYHO ORHOM
OMCKeTbl. B ynpaxHeHuMM S5 BblMMCIEH UHPOPMAUMOHHBIM 00BEM
useTHoro uiobpaxenna — 48 Koaiir. CnexosaTenbHo, Ha JUCKeTe
MOXKHO COXpaHuTh 15 useTHbiXx M3oOpaxeuniti. Undopmaunonubii
o6bem onnoro Homepa rasetsl “IlpaBpa” (6 raserusix crpanuu)
cocrasager npumepno 250 Ko6aiir (cm. ynpaxuenue 5 una § 1).
CrenosaTebHo, Ha IUCKETY [IOMECTUTCA 2—3 HOMepa ra3eThbl.

7. [lnata 3a 3/1eKTPO3HEPIMIO B pacyere Ha o1HO paboyee MecTo
cocrasnsaer 1.5X4 / 12 = 0.5 k. B yac. [Ipu ouenoysom pacyere 3Toi
cymmoii MoxHo npenebpeys. Torga pacxonsl Ha CoepKanme Kaacca
CKJalblBAIOTCA U3 €ro CTOMMOCTH M PACXOI0B Ha PEMOHT M 3KCIJlya-
Tauuio. Pacxoasl Ha peMOHT M akcmiayaTtaumio 3a 10 ner — 12000 p.
Obumue pacxonbl Ha colepxkaHue Kjacca coctasaanoT 25000 +
+ 12000 = 37000 p. Pacxonabl Ha 01HO Y4EHUYECKOE MECTO COCTABIAIOT
37000 / 12 = 3000 p. B Tesenue roja knace paboraer npumepuo 2000 4,
B Tedenue 10 jet 20000 4. CroumocTh paGoThl HA ONHOW YYEeHMYE-
ckoii IBM B Teuenne vaca 3000 /20000 = 15 k. 3anaya HocuT ab-
CTPaKTHBLIA Xapakrep, Tak Kak 6e3oTkasnas pabora 9BM “Kopsetr” B
Teyenue 10 netT ManoBepoATHA.

8. O6bem yuebuuka — npumepno 600 Tbic. cumBosios (cm. m. 1.5
yuebuuka). 3uauuT, 4ToGbl €ro HameyaraTth, noTpebyerca OKOJIO
600 000 / 80 = 7500 ¢, niiu nemMuorum bosee 2 4.

9. O6bvem namary IBM “Kopser” — 64 Kbaiita (cm. ynpaxue-
nue 3). Ckopocthb nepenauu undopmaunu 9600 Gur/c, nam 1200 Gaiit/c.
Takum oGpa3zom, Bpemsa, HeoOXOOMMOE JJA NEpPECHbUIKH, PaBHO
64X1024/1200 ¢, T.e. npumepHo 55 c. LlBeTHoe u3obpaxkenue 3aHu-
maeT 3X256X512 Gur namatu (cMm. ynpaxueunue 5). [1na ero nepeceii-
kM notpebyerca 3X256X512/9600 ¢, T.e. npumepHo 41 c.

10. B aToi1 3anaye He XBaTaeT JaHHBIX — B YCJOBMAX HE yKa3aH
uHpopmanuonusiit 06bemM nukranta. Cinenaem ero ouenky. bynem
CYMTATh, YTO TEKCT IMKTAHTA COAEpPKMT npumepHo 600 snakos, T.e.
ero nidopmaunoHusiii 00bem cocrasaner 600 baiit. Ha nepeceinky
oIHOro mMkranta norpeSyerca okono 0.5 ¢ (cm. ynpaxuenue 9).
JHaYMT, HA NepechblKY ABEHAAUATA JMKTAHTOB YiileT NprUMepHO 6 C.
O6ummii 061beM BCex IMKTaHTOB cocTaBaseT 12X600 = 7200 6aiT, uau
npumepuo 7 K6ait. O6vem auckersi — 720 Kbaiit, Tak 4710 BCe
AMKTaHThl, KOHEYHO, MOXKHO PasMECTHUTDb Ha OIlllOﬁ aJUCKeTe.
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Ilocne seInoniEeHMA ynpaxHenuit 4 — 6, 9, 10 nonesno conoc-
TaBUTh 00BLEMbI NAMATH, HeOOXOIUMBIE 1714 XpaHeHua rpaduieckoil
M TEKCTOBOM MHOOpPMaLIMK.

11. YrobOs1 yGeauTsCa B COBNANEHUM OBYX JHMKTAHTOB, HYXKHO
nonapHo cpaBHuTh 600 cumsosioB. Ha aTo nyxHo okono 6000 one-
pauui. Tak xak B cekyHay Beinonaaerca 600 Toic. onepauuii, To 114
CpaBHEHMA NBYX AMKTaHTOB noTpebyerca npumepno 0.01 c.

§ 3. ObPABOTKA HH®OPMALIUU HA 9DBM (2 4)

TlpakTUYeCKH HEBO3MOXKHO HAYYMTH XOPOLIC IPOrpam-
MMpPOBATH CTYAEHTOB, OPUEHTHPOBAHHAIX IEPBOHAYAJILHO HA
Beiicuk: Kak NOTEHUMANbHbIE NPOrPAMMMUCTHL OHHM YM-
cTBenHOo obonsanensl Ges HajeX bl Ha HCHENeHHE.

dgczep [etikcmpa

B naparpage packpsiBaerca MEPOpManvoHHan cyumHocts IBM
Kak nporpammupyemoi mamunpl. Heo6xonumocTs M3ydeHus
[IPOrpaMMUPOBaHKMA 000CHOBLIBAETCA €r0 POJbi0 B OTAEIEHHOM OT
MATEPUATLIOr0 UHGOPMALIMOHHOM [1POU3BOACTBE.

Ocuosubie uean. Jlath o6ee npeacrasiediue 0 CYIHOCTH M
HEOOXOAMMOCTH [POrpaMMMpOBaHMA; CHOPMUPOBATh MEPBUYHbIE
[peacTaBjieina 06 aaropuTMe.

TpeGopanua K 3HaHHAM H YMEHHAM. YyalMecs JOJXKHbI 3HATh
pasjiMyMA MATepHaibHOro ¥ MHGOPMALIMOHHOrO NPOU3BOLCTBA, YMETh
pelaTh NpoCTeiMe AJIrOPUTMUYECKHME 3a1a9H.

OCHOBHBIE NOHATHA

B Teopernyeckoit 9acTu naparpada o4eHb BaXHbI IMYHKTHI 3.1 1
3.4. 3nech pacCMaTpPUBAIOTCA MOHATUA UHPOPMAYLOHIO20 NPOU3-
80gCMEa U NPOZpaAMME] KAK [IPOJYKTA 3TOrO [IPOM3BOICTBA.

KomnsioTepuzauua cTumyaMpoBana oTae/lieHne MHPOPMALMOH-
HOrO IIPOM3BOACTBA OT MATEPUAJILHOIO, YTO CNOCODCTBOBAIO OCO3HA-
HUIO CAMOCTOATEALHOM HEHHOCTH MI06bIX MHXKEHEPHbIX (KOHCTPYK-
TOPCKMX, TEXHOJIOMMYECKMX) M HAY9HBIX pa3paboToK. DTO NOATBEPXK-
IaeTCA TEM, YTO TOProBJif TexHoaoruamu (“Hoy-xay”) B COBPEMEHHOM
Mupe urpaer Bce 00JbLIYIO POJib [10 CPABHEHMIO C TOProBiei roro-
BbIMM U31ETUAMMA.

EcTb, 01HaKO, CymECTBEHHOE pa3nnyMe Mexay NporpaMmMmupo-
BaHMEM M MH2KeHepHbIMM pa3paboTkamu.

WUnxenep-koHCTpYKTOp paspaareiBaeT NPOEKT, PE3YJIbTAT €ro
Tpyaa — YepTexu HoBoro usnenua. [Ina ucoeiTanuit n popaborok
YyepTexkeil HeloCTaTOYHO, HeoDXonuMo co3gaTh oOpasel uaneauna "B
Mmetanne”. B oriiMuMe OT KOHCTPYKTOpa NpOrpaMMUCT CO3JaeT He-
IOCPEICTBEHHO NOTOBBIM MPONYKT, KOTOpPbIA MOXeT ObiTb HEMEN-
JIEeHHO MCNBITaH ¥ UCIIOJIb30BAaH.

21



Orciona BbiTeKaeT paj NCUXOJOrMYeckux ocobeHHocTeit npor-
pammupoBaiua. Bor uro numer o6 3ToM aMepUMKaHCKUIA yYeHblit
Hx. Beiiueubaym: “Wuxenep 0e30roBopoYyHO NMOrpyxeH B peasib-
Hblii Mup. Ero TBOpYeCcTBO OrpaHuYeHO 3aKOHAMM 3TOrO MHUPa; OH...
MO2K€ET [eJ1aTh TOJIbKO TO, Y4TO COOTBETCTBYET 3TUM 3akoHam. ...[1por-
PaMMMCT BbIYMCINTENbHBIX MALIMH — TBOPEL MMPOB, B KOTOPLIX OH
caMm ABJIAETCA eIVHCTBEHHLIM 3aKOHOIaTeIeM”.

OBIIHE YKA3AHHA

B ocuosHoM TekcTe maparpada noutv He ropopurca ob anro-
purmax. [Ipencrasnenue o6 anropurmax GOpPMUpPYETCA NIpU pele-
MU YOpaXxKHeHuid. ITH ynpaxHeHus JOCTATOYHO pa3Hoobpasns no
COfEpXKAUMIO M YPOBHIO ciokHocT. Ux o6beauuneT 1o, 9T0 pesy.ib-
TAT PELIEHMA 3a]a4y — HE YUCJI0 uiau GopMy.ia, a OIMCaHUE HEKOTO-
poro npouecca. [lonesno no BO3MOXHOCTM BBOLMThL 3JIEMEHTHI
dopManuzauuu: 3T0 00Neryaer pelieHue M INOTOBUT YYallUMXCA K
M3YYeluIo IOHATHA UCIIOJIHMTEA M aJIFOPUTMMYECKOro A3blKa.

PEKOMEHJAIWH K BEIEHIHIO YPOKOB

AGcomoTHomMy GOJBIIMHCTBY YYaUMXCA XOPOUIO 3HAKOMO [IOHA-
THe aaroput™a. MHOrMe U3 HUX NPUMEHAIOT aJIrOPUTMBI [P pelle-
MM 32134 Ha YPoKax MaTeMaTHku, Gusnuku, xumuu. O11ako TonsKo
Ha ypoxkax MHPOPMATHKK aArCpPUTM BhICTYNAET KaK pe3y/ismai
pewenus 3agayu. Bece sapauu, nomeuenusie nocae § 3, Tpebyior
COCTaBJIEHMA aJIrOPUTMOB.

Paccmorpum zagauy 1, c. 22. [Ipexae yem 3anucaTh ee pelleHue
(anroput™ !), norosopumcsa o gpopme sanucu. [lpeacrasum cebe, uto
NepeBo3KOoil 3aHMMAETCA HE KPECThAHMH, 2 HEKOTOPOE 3JIEKTPOHHOE
ycrpoiictso. [lonsiTaeMca cipoeKTUPOBATD [1YJILT YIIPABIEHUA 3TUM
ycrpoiicteom. [locne obcyxnenus, Bo BpeMsi KOTOPOro Hpeia-
raeTca MHOXKECTBO JMIIHKMX KHOnok (“norpysu”, “Beirpysu”, “ rpe-
Ou” 1 T.4.), YIEHHKM, KaK 0PaBUI0, IPUXOJAT K [IYJIbTY, I0Ka3aHHO-
My HUXe:

BJIEBO BIIPABO KO3A KAIIYCTA

BOJIK ,/7‘\ HUYErO

[yneT cocrout M3 aByx KHonok (“Bneso” u “Bnpaso”) M me-
pPeKoYaTeNd, UMEIOLIEro YeThipe NoJiokKeHuA: “BOAK”, “ko3a”, ”
kanycra”, “umyero”. [Ipeanonoxum, sce na nesom Gepery. Ycrano-
BUM [IEPEKJII0YATENb B N1010KeHNe “K03a"” U HaKMeM KHONKY “ Brpa-
80”. JNEKTPOHHBIA “"KPECThbAHMH" COBEPIIMT TAKKME HAefiCTBMA: nor-

PY3UT B JIOIKY KO3y, [IEPEBE3ET ee Ha npasblii Geper, BLIFPY3UT €€
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TaM M OCTaHOBUTCH B OXKMIAHUMU TajbHeMIINX yKa3aHWid. 3anuiuem
aNropUuTM HaXKaTHH Ha KHOIIKH:

snpaso (ko3a)
pieso (H1Muero)
snpaso (Bosk)
BaeBo (ko3a)
Bnpaso (kanycra)
BJieBo (Huuero)
Bnpaso (ko3a)

BunHo, 4TO HaxkaTUA HA KHOIIKM “BJIeBO” M “BIIpaBo” Y€pENYIOTCH.
Ecnu “06pACHUTL” 3TO “KpPeCThAHMHY”, TO Ha NMYJIbTE YIpPaBIECHUA
IOCTATOYHO OrpaHMIMTLCA YeTbipbMA KHONKamMu: “Boax ”, “kosa”,

”

“kanycra”, “umyero”. Torga anropurm ynpocTurca:
K033; HMYEero; BOJIK; K03a; KallyCTa; HUYero; kosa

[Tpoauanusupyem xon namux moicneii. [loyemy okasanuce num-
HUMH npenjioxenusie pebaramu Knonku “rpedbu”, “norpyan” u t.0.7
[lpuxosum K BbIBOLY: “KPECThAHUH” “3HaeT” NOPANOK CBOMX Neil-
CTBUIA 1PM epEBO3Ke, EMY JIMILb HAN0 COOD M T, KAKOM I'PY3 B3ATh.
IlepBas komala Hawero aJiIrOpuTMa — “K03a” — 3aMyCKaeT BCTPOEH-

HBIiA B “KpecThANMHA" alrOpUTM “nepesoska’™
norpysu (...J; rpeGu 06 paTHO; BLIrPY3u; XK IK

Komanzna “rpedbu o6paTHO” NpUBOIMT K YEpPEIOBAHUIO HAIPaB-
neHuii Baeso — Brnpaso. [lo komanie “ko3a” “KpecTebfAHWH” MOACTAB-
JIAET CJI0BO “K03a” BMECTO MHOroTo4YMs (B KauecTse apzymenma) u
ucnonsAeT ajaropurm “nepesoska”. [Ipu 3Tom neppas xe ero ko-
MaH[Ia 3alyCKaeT aJiIrOPUTM “Nmorpysu”, TOT BLI3BIBAET K AEMCTBMIO
CBOM &JIFOPUTMBI M T.[I.

IMpuxonum K BBIBOLY, Y4TO 4€M MEHBIIE “3HaeT” WCIIOJHWUTEb
anroputma, tem Oosiee monpoBHO clenyeT ONMCHIBATH AATOPHUTM.
Unu: cmenens gemanusauyuu aizopumma 3A8UCUIM OM CU-
cmemsl Komang ucnoanumens (Tounyio GOpMYIUPOBKY 3TOro
NpaBUiIa JANHUM [I03XK€, [0CJI€ H3YYEHUA IOHATHA UCIIOIHUTEA).

Takum obOpaszom, aHaau3 3T0il NPOCTOM AJITOPMTMMYECKOM 3a-
nayu N03BOJKII BBECTH (IOKa B KauecTse 1poneaesTMKN) Baxueiimme
[OHATHA MHQOPMATUKU — LUCNIOAHLMENLE, CUCTEMA KOMANY, 3/1e-
MEHMapHoe gelicmeue, 8CNOMOZAMENLbH bIe AN20D UITLMbL.

Bunso, yro mobas w3 npensioxeHHsIX NOcie naparpada 3agaya
N03BOJIAET [1POMILIIOCTPUPOBATH BaX HbIE MOHATHA AJITOPUTMH3ALMHA.

[IpuBenem ewe onuMH npumep aHaiM3a 3ajadd Ha ypoke. Bwi-
nonanum 3agavy 4 Ha c. 24. [locne ee camOCTOATENLHOIC PEUIEHUA
WKOJIBHUKM NPUXOIAT OOBIYHO K OJTHOMY M3 TPEX BAPUAHTOB:
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1-i1 BApUaHT: 2-i1 BADHAHT: 3-i1 BApUaHT:
IOJNTL S 1 JOJIMTB 5 J1 JOJMTD S J1
JOJIUTL S 1 CAIUTL3 N CIMTbL 3 11
IOJIATL 5 N1 IOJIATh 5 11 OOJIMTbL 5 11
CJUTH 3 11 CJIUTE 3 I CJIAKUTh 3 11
CJIUTB 3 1 JOJIATBL 5 71 CIWUTH 3 11
CIUTh 3 1 CJIMTb 3 N1 IOJATL S N
CIUTh 3 11 CIATB 3 N1 CIMTh 3 N1

B o n poc. KakoB MuaumManbublii 00b€M BaHHBLI, P KOTOPOM
BO3MO2KHO pelleHne 3anaqymn?

O 1Be 1.CeMb NUTPOB.

B o n p o c . Kakoii anropuT™ KaxeTcs Bam JIyummm?

OTper. Tperuit, noromy 410 rogurca s OoJblIero Yucia
pPa3/IMYHbIX BAHH.

Ienaem BLIBOA: OJMH U3 KPUTEPUEB KaYecTBA airopMTMa —ero
ofnacmes npuMeHenuA.

OTBeTMM Ha BONPOC: MOYEMY B Kypce MHPOPMATUKU MBI pac-
cMaTpuBaeM 3ajayd Ha cocrasienue aaropurmos? [loromy uto B
ocuose paGoret DBM nexutr mpozpammnsiti npunyun, a
yHuBepcaabiocTh OBM (npuuuMnuaisioe OTIMYME MX OT MPOYMX
ycTpoicTs auaa o6paborku uudopmMaumum) oCHOBaHa Ha CMEHAEMOCTH
nporpamm,

Kak uasectno, 3BM nyyme Bcero nopumaer MudopmMaumio, 3a-
nucaniyio B ipouyoM kojie. Onnako a7 yesiopeka 3aTpyaHNTeNbHO
U3IBLACHATLCA HA Takom s3bike. OGpaTubiit BapuanT — HayynuTs IBM
YEJIOBEYECKOMY A3BIKY — TOXE HE MOJMUTCH, IOTOMY 4TO A3bIK Y€JI0-
BE€Ka M0JIOH JBYCMbICJIEHHOCTE 1 Hepomouisok. Heobxonum komnpo-
mucc: obmenune yenoseka ¢ IBM monxuo npoucxoauts Ha A3bIKE,
[IPOME2KYTOYHOM MEX 1Y MAIIUMHHBIM U YejloBeyeckuM. Takum cpenc-
TBOM CJ1Y2KAT A36IKU NPO2DAMMUDOBANUA.

Hanee yuurens naer KpaTkuili o630p A3LIKOB IpOrpaMMHpPOBa-
HUA, MOKa3blBaeT MHQGOPMALUMOHHBLIE CBA3M MEXIY OTHEbHBIMU
xomrnonenramu IBM, packpsiBaer ocofeHHocTH MHPOPMAIUMOHHOrO
[POU3BOJCTBA, €0 OTJIMYMUA OT MATEPUAJILHOIO NIPOM3IBOACTBA.

YKA3SAHHA K YITPAXKHEHHAM

1. 3apaya pazobpaua B peKOMEHIAUMAX K YPOKaM.

2. Bynem 0603Ha4yaTh NapoBo3bl 3HaKaMy samill v EEER B 3aBMCU-

MOCTM OT Hanpasjenua npuxenusa. CuenkKy u3 n BaroHoB, MAYIIMX
cnesa, 6ynem o6o3nayaTh yepes (0] ,a MIYIMUX copasBa — Yepes
EZfEE. Hanpumep, (3 1EE5T MmRo6osnayaer cuenky, B KOTOPOii
K NapoBO3y, MAYIIEMY CJieBa, NpUUEIIeHbl NBa BaroHa, MAYIUMX
CHpaBa, a K HMM ellle TpM BaroHa, Maymux ciesa. Pemenaue 3agaumn
IaercA Ha pucyHke 1.
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Wcxonnoe nonoxenue:

TpeGyerca noayuuTh KOHEYHOE NOJIOKEHHE:

Pemenue:

Puc. 1
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3. Bynem nymepoBaTh KOJIbLA YUCIAMH TAK, 4TO GOJIbIIEMY KOJIb-
1y npuceausaeTci Goasmuii Homep. Pazmemenue koneu Oynem onu-
CBIBaTh TPEMA KOJOHKaMM 9MCeJl, B KOTOPbIX [E€PEeYUCIIEHEl HOMEpa
KoJe€ll, HaJeThIX Ha COOTBeTCTBYIOmMA crepxkens. [lycts n —uncio
koneu. Torpa B o0OleM Bule 3a7a4y MOXKHO CQOPMYJIMPOBAThL TaK:
TpebyeTCH M3 UCXOIHOrO M0JIOKEHUA a) IPUIATH B 3aKII0YMTENILHOE
nonoxeunue 6) (puc. 2).

Hano: Hano:

1L L)

a)

Puc. 2

Paspemaerca ua moboro cronbua nepenucars BEpXHee Y1CiIo B
moboi apyroi crouabeu, cobiopas YCIOBME: YMCJAA B CTOJAOUAX
NOJIKHBI ObITH PACIIOJIOKEHBI CBEPXY BHU3 B NIOPAIKE BO3paCTaHMA.

Pemenue npu n=2:

Onumem Teneps niaH pemenua 1A n=3, Cnayana, Tak e Kak v
NpHY n=2, nepekjajgbiBaeM Kolislia 1 ¥ 2 C JIeBOI0 CTEPAKHA HA Cpel-
HUA. 3aTeM NepexaanbiBaeM KobLUOo 3 C JIEBOro CTEPXKHA Ha [1PaBblii.
3aTeM CHOBa, KaKk M Npu n=2, nepekjagsiBaeM Kojbla 1 ¥ 2 Ha
npaBblii cTepxeHb, BeeneM o00O3HaYeHUA AJA NPOUENYPHI M€-
pekinanbisanus koueu. [lepeknansisanue koneu 1, 2 ¢ 1€BOro CTepx-
HA Ha npaskelii Oynem 0003Ha9aTh Yepe3 1—2 (1)—(3), Ha cpeluuid —
yepes 1—2  (1)—(2) ¥ aHAIOrWYHO AJIA APYrMX cay4aes. Torga niaH
pelleHruA MOKHO 3allMCaTh TakK:

1=2 , (1(D)
3 (1)—(3)
1-2 (2)—(3).-
Janumem Teneps NJaH pemeHua 1A n=4:
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1-3  (1)-Q)
4 (1)—>()
1-3  (2)-0).

AHanornynele mianbl NOJydYaem 1A n=5, 6 u r.1. B obmem cuy-
yae, €CJIM M3BECTHO, KaK MepenoxuTh n—1 koaelo, To 6e3 Tpyna
MOZKHO NOJIYYUTE I1JIaH NepeKaalblBaHuA N KoJIell:

I—(n—1)  ()—=()
n (1))
1—(n—1)  (2)—-03).

3aMeTuM, 4TO TAKOM k€ MJ1an ObL1 NPUMeHeH U B Cliydyae n=2.

[loncuntaem Teneps uncno nepexnaisianuii. O6o3nagum gepes
f(k) ymcno nepexianbiBaHUiA 114 nepesoca k Kkoneu ¢ 0IHOro CTepx-
na na gpyroi. Ouesuuno, f(1)=1, f(2)=3. B o6wem ciyyae noayyaem:

1—(n—1) (1)—(2) f(n—1) nepexaanbiBaHMIA,
n (1)—-(3) OLHO NIEpEKJIRAbIBAHUE,
I=n—1) 2)—3) f(n—1) nepeknanbiBaHUA.

Orcrona f(n) = 2f(n—1) + 1.

[Monyyaem: (3)=7; {(4)=15; f(5)=31. Moxiuo sameruTh 3aKOHO-
mepuocth: f(3)=23—1; f(4)=2*—1; f(5)=2°—1. B obmem ciyuae
f(n)=27—1. [leiicTBuTensHo, f(6)=2X2°— 1=2—1 u 1.1. YT06HI NEpE-
HecTH 64 Koabl@a, HyKHO cIenaTs 25—1 nepekiansiBaHuii.

Ouenum spenuuuny atoro yucia. Kak HerpynHo noacyurarth, B
roagy 31 536 000 cexyun. Cumras, 4To B cekyHny neqaerca 10
nepexkjaaabiBaHUiA, IOJ1YYaeM, 4TO 3a I'0Jl MOZKHO BEIIOJIHUTE IPUMED-
Ho 32X107 nepeknaapiBanuvii. Jdanee, 219=1024, tak uyro 2%—1 =
=24(210)6—1 = 16X10245—1 > 16(103)¢ = 16X10'8, CnenosaTensHo,
Tpynac, 6e3ocTanoBoYHO, MOHAXM OyLyT NEpekiaiblBaTh KOJbUA
Gonee uem (16X10'8)/(32X107) ner, T. €. Gonee 50 Mapa. AeT.

4. TlpennonoxuM, 4TO KHONKa "HONMTE 5 1" Haxara x pas, a
KHonka “cauth 3 a7 — y pas (upennoaaraem, YyTo 3Ta KHOIKA Ha-
2MMAaeTCA TOJILKO KOrja B BaHHe He menee 31 oapl). Torna ecnu B
paHue 3 1 Boasl, To 5x—3y=3. Orciona 5x=3(y+1). Tak kak 5x npenurca
Ha 3, TO 1 x geaurca Ha 3. PazaiuuHbie HeOTpUUATENbHbIE PELIEHUA
3TOr0 ypaBHEHMA [0JIydYaeM, Koria x npoberaer snayenus 3, 6, 9...
[Tpu x=3 umeem y=4; npu x=6 umeem y=9 u 1.1. Boycryio nponaaaer
3y 1 Boibl. 3HAYMT, B Ay4lUEM ciyyae nponasaer 12 i soasl. Paznny-
Hbl€ [JIalbl pelieNua PACCMOTPEHb] B PEKOMEHIALMAX K YPOKY.

5. Hyxub1ii adbekT 0T pemiennn 3agaum OyneT JOCTUIHYT, €CIIH
BbipaboTaTh GOpPMaIM30BaHHBIN A3bIK IJIA ONKUCAHUA NeicTBuii. Pac-
CMOTPMM OJMH M3 BO3MOXKHBIX BapMaHTOB. B KayecTse OCHOBHOIO
3JIeMeHTapHOro JeiicTeia BbiGepem nepenpasy. [lepenpasa onuceisa-
€TCA TpeMA napaMeTpaMu: HanpasjieHueM (Ciiepa HanpaBo WM Crpa-
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Ba HaJI€BO) M NAccaXkMpaMu. YCIOBMMCA 0003HaYaTh Masibumka Gyk-
Boii M, conpara — Gyksoii C. Ilaccaxupsl nepedyucnnioTca BHYTPY
napbl CKOOOK — KBaJpaTHOM U YrJioBOii. Yriosas ckobka yka3blBaeT
nanpasieure nepenpassi. Hanpumep, sanuce (M M> o3navaer me-
penpaBsy, [IPM KOTOPOii [Ba MaJibiMKa NEPEenpasJiAlOTCA C JIEBOro
Gepera Ha [paBbIid.

OnunieM NOC/Ie10BATEILHOCTS [IEPENPaB, I0Ce UCIIOJTHEeHUA Ko~
TOPBIX ABa connaTa OynyT nepenpasiieHbl ¢ nesoro Oepera Ha npa-
Bblii. [lna ynobcTsa cnesa M clipaBa OT ONUCAaHMA NEPENPAB yKa3bisa-
IOTCH COJIAAThl U Majlb4MKM, HAXOAAILMECHA HA JIeBOM U nipaBoM Gepe-
ry. Mel cuuTaem, 4YTO B HayaJbHbIA MOMEHT JIOOKA MPUYAIMBAET K
nesomy Gepery (cozaThl NON3LIBAIOT MAJILYMUKOB).

GE [MM>
C <M]
M [
M <M]
[MM>
<M]
[C>
<M]

C
G
C

2200000
AZZOnx=

JameTuMm, YTO JBaXK bl BLIIOJASTCA [10CE10BATEILHOCTb M3 Ye-
TBIPEX Nepenpae. Itk 4 nepenpaBbl [O3BOJIAIOT NEPEBE3TU OJHOIO
cojizara C jesoro Oepera ua IIpaBbii, NpAYeM JOAKa C MaJbYMKOM
okasbiBaeTcA cHosa y Jjesoro Gepera. [loBropsas aTy mocnenosa-
TEJBHOCTb, MOXHO NepeBe3TH C Jiesoro Gepera Ha npasblid Jioboe
YKCJ0 COJIIAT.

6. I1pn xaxnom ceoem xoue [lersa Geper croasko cnuyek, 4To0bI
OCTAaBIIEECH YMCIIO ClMYeK 0110 KpaTio 4. IT0 BO3MOXKHO NpPU Mep-
oM xone — [lera nonxen B3ath 3 cnuuky, ocranerca 12 cnnyek. B
nansueimeM, ecau Koan Geper k cuunuek, To Ilera Geper 4—k cnu-
yek. Tak uro nocne Toro, kak Koasa u I[lers BossMyT cninuku, 4ucio
CHHMYEK YMEHbIIMTCA Ha 4, 3HAYUT, CHOBA YUC/IO OCTABIIMXCA CIIMYEK
Gyner kpatio 4. [locae xonoe Ileru Gyner ocraBareca 12, 8, 4, 0
cnuyek — 3o jaer [lere nobeny.

Takas crpaTernd roiMTCA 1714 JI000ro YMcia CnMYeK, He KpaTHo-
ro 4, u obecneuupaer nobely ToOMy, KTO XOOuT nepebiM. Ecau xe
MCXOJHOE YMCJIO CIIMYEK KpaTHO 4, TO Ta ke cTpaTerui obecneyuBa-
eT nobeny ToMy, KTO XOAUT BTGPBIM.

K pemesuio 3afauyd MOXHO NOJOHATU HMHIYKTHMBHO, IOCJENOBA~
TElIbHO PACCMATPUMBAA MI'PY C YMCJIOM CIMYeK paBHbIM 1,2, 3,4, 51 1.0,
JIerko noHATh, 4TO NPOUTPLIBAET TOT, KOMY [1PUX0IUTCA OpaTh COMY-
Ky M3 Kyuku c 0,4, 8, 12 cnuikamu.

7. Jta 3anaya aganoruysa 3anaye 4. Ytobbl noayuuTs pemetue,
HY2KHO NpPEeICTABUTH YMCJI0 7 B BUJE LEJ0YMCIEHHOH KOMOMHALMK
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yucen 3 u 8. Hanpumep, 7 = 2X8 — 3X3. Ucxona 13 3T0ro, noayyaem
pelleHue.

YcranasnuBaeM OBHOBPEMEHHO 8- ¥ 3-muHyTHbIE Yachl. [lo mc-
TEYeHUH 3 MHH NepeBOpaYMBaeM 3-MMHYTHbLIE 4achl, 3aTEM MEpe-
BopayMBaeM UX ewe pas no ucredenuu 6 mun. [lo ucrevenum § Mmun
nepesopauyuBaeM 3-muuyTHbIE Yackl. [locne Toro kak KoHYMTCA IIE-
COK B 3-MMHYTHBIX Yacax (370 nmpousoiiger mo McredeHnu 9 mun),
HauyMHAEM [PUroTORJIEHME 3auKcupa. Ero npuroTosnenue aakanau-
BaeTCH B TOT MOMEHT, KOT'1a KOHIMTCA NMECOK B 8-MUHYTHbIX Yacax.

JameTum, uTo B O0IIEi CNOKHOCTU 3aTpayeHo 16 MUH M Bbl-
MOJHEHO 5 YCTaHOBOK MECOYHBLIX YaCOB. YBEJMYMB YMCJI0 YCTaHOBOK
10 6, MOXHO BBIMIPATh OOHY MUHYTY: 7 = 5X3 — 8. [lpu Takom
cnocofe 3-MuHyTHBIE YaChl 3anycKalTca S pa3. OTcyer spemMeny 1s
NPUrOTOBIEHUA 3JIMKCHpA HAYMHAETCA [OC/E TOro, Kak KOHYMTCA
[eCOK B 8-MUHY THbIX 9acax.

8. Bynem yciiosHo 0603HaYaTh KHOTIKM x+1 1 2x.

a) Camoe npocroe penieine — 5 pa3 naxatb x+1. Yucio naxarmnii
MO2KHO COKPAaTUTh 10 Y€ThbIpex:

x+1 2% 2x x+1
1 2 4 B

(B mepBoit CTpPoYke YKazaHbl HAXKMMAaEMble KHOMKH, NOJ HUMU —
4Mcia, KoTopole Oy oy T NOABJIATLCA Ha 3Kpalie).

6,8) [Ipumennm nouck pemenusa “c kouua” naa yucia 99. INo-
JIyYyaeMm:

x+1 2x x+1 2x 2% 2x 2% x+1 2x x+1
1 2 3 6 12 24 48 49 98 99

CTpouku BLICTpavBaloTCA cnpasa Hajeso. Eciu ovepeanoe yucio
HEYETHOE, BLIYMTAEM eJUHUILY (3TO YMCII0 NONYYaeTCA N0C/Ie HaxXa-
THA KHONKM X+1); €CJ1M Y1CII0 YeTHOE — J€JIUM Ha aBa (4 cauTaem, uTo
3TO YMCJI0 NOIYYEHO [10CJIE HAXaTUA KHOMKM 2X).

9. PazoGbem moneTs! Ha 50 nap. 3a 01HO B3BEUIMBAHME B KaX N0M
nape BeiienaeM GoJiee TaXkeNyi0 Mmonery. Bce TakiMe MOHETBI CKAalbl-
BaeM B OJIHY KYYKY, BC€ OCTajlbHble — BO Bropyw. flcHo, 4yTo camasn
TAXKE/IaA MOHETA B [IEPBOI KYUkKe, caMas Jierkaa — BO BTopoii. Takum
obpa3om, nocie 50 BIBEIMBAaHMIA 3a]ava CBeJach K TOMY, 4YTOObI B
onHoi Kyyke u3 50 MOHET HaliTH CaMyl0 TAXKEJYIO, a B IpYrom —
CaMyl10 JIErKYI0.

Bribupaem B “TaKen0i” Kyuke JioObIE IBE MOHETHI, CPaBHUBAEM
UX M oTKNaabiBaem Dojee TAXKENYI0, 3aTEM KaxX1yI0 U3 OCTaBLIMXCA
48 MoHeT [100YepeIHO CPaBHUBAEM C OTJI0KeHHOI. Ecnu oTnoxennan
MoHeTa oka3biBaeTca DoJiee JIerkoid, To 3amMeHAeM ee BhIOpaHHOI, B
[IPOTMBHOM CliydYae OTJIOKEHHOI cuuTaeTcdA mnpexnasa moneta. Ha
mobom mare oTI0XKeHHAA MOHETA CaMan TAXKeJafd M3 [POBEPEHHBIX.
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CnepopaTensHo, nocje Toro Kkak OyayT NpoBepeHbl BCE MOHETHI,
OTJIOXEHHOM oKaxeTcsa caman TaAxesasa. [Ipu atom Gyaer caenano
4.9 p3peminBaHMiIi.

AupanornynsiM oGpaszom 3a 49 B3BelIMBaHWIA BblieianeMm B “Jer-
KOi"” KyuKe camylo Jierkyio monery. Becero Oyaner caenano 50 + 49 +
+49 = 148 B3BeIIMBAHMIA.

10,11. PaccMoTpum cutyaumio, korjga MoHeT Bcero Tpu. Cpas-
HHM NPOM3BOJILHYIO Napy MoHeT. Ecin oM MMEIoT 01MHaKOBbIi BEC,
TO TpeThA MOHeTa QaibliuBad, B MPOTUBHOM cCllydyae (QalbllIMBO
ABnaerca Gonee nerkad MOHeTa.

BeibpaTs ¢hansMByIo MOHETY M3 9 MOKHO 3a IBa B3IBEIIMBAHMA:
pa3buBaeM 9 MOHET Ha TP KYYKH 110 3 MOHETHI; 32 OJIHO B3BEIIBAHME
onpenesifieM Kydky ¢ ¢albluMBOd MOHETOM; €lUEe 3a ONHO B3BE-
IWBaHWE OIpPENEsAeM B 3TOM Kyuke (albIIMBYI0 MOHETY. AHaJo-
rMYHO MO2KHO 33 TPU B3BELIMBAHUA HANTH QalIbIIUBY IO MOHETY Cpenn
27 MoHeT, 3a n B3BELIUBAHUIA — Cpeau 3 MOHET.

W3 4, 5, 6 moner BoibpaTh (ajJbIIMBYI0 MOXKHO 33 1Ba B3BELIM-
sanua. Hanpumep, Tak. Packnansisaem MoneThl Ha TPH Kyuku: 2 +2 + 0,
2+2+ 1 mmm 2 + 2 + 2. BolGupaem npov3BoisHO OBE KYYKW C
OJMHAKOBbIM YMcioM MoHeT. Bagemmpaem ux. Ecnu xyuku umeior
pa3Hblii BeC , To gansmnean B Gonee nerkoi. [1pu ognEakoBom Bece
danbluMBas MOHETA B ocTaBuieiica kyuke. Teneps daibiumnsyio mone-
TY HY2KHO HAWTU CPEeAM OCTaBIUMXCA 1 UK 2 MOHET.

Wmea 1000 moneT, nocTynuM ciaenyiomum obpasom. Boabmewm ase
Kydku 1o 334 MOHeTbl M B3BeCHM KX. ECIM OHM MMET 0JMHAKOBBIM
BEC, TO aNblliMBas MOHETA CPEIM OCTABIIMXCA 332 MOHET, B IPOTUB-
HOM ciydae dajblinsaa Mmoueta B Donee Jierkoi kKydke. Kyuky c
¢anpIMBOi MOHETOH NOMOJHUM JIPYrMMM MOHETaMM Tak, YToOBHI B
Heii okasanock 36 = 729 mouer. Cpeau 729 MoHET GaIbIIUBYIO MOXKHO
HaiiTK 3a 6 B3pemmBanuii. Takum obpa3zom, panbiiusas MoHeTa Oy-
OET HaiijeHa 3a 7 B3BeIMBaAHUM.

[lokaxeM Tenmeps, YTO HE CyliecTByeT cnocoba, KOTOpHI ra-
pPaHTUpYeT Haxoxaenue aabmusoii monets cpegu 1000 mouner 3a
6 p3pemmBanuidi. Obo3naanm yepes f(n) MaKCHUMalbLHOE YMCIO MOHET,
CpelH KOTOPhIX (aibiliuBad MoxeT ObiTh OOHApPYXKeHa 32 n BIBELIU-
BaHMM.

Paccmorpum nepsoe B3semupanue. [lycrs Ha yamkax Becos Jje-
xuT no k momer. Torma Bo3moxHbl ABa ciaydas: 1) Becsl B pas-
HOBECMM, W, 3HAYMT, QaibiuMpan MoHeTa cpeiu f(n)—2k moneT; 2)
O HAa W3 BIBEIIMBAEMbIX KYY€K MOHET Jierde, U, 3Ha4YUT, B Heil ganp-
muBaa mMoHera. OcTraBmuxca n—1 B3BemMBAaHUM NOJIXKHO XBATHTH
1)1 HaxoxkaeHuna GallbIiMBO MOHETHL B JIODOM M3 3THX CJy4Yaes.
Caenosatenbho, k < f(n—1) u f(n)—2k < f(n—1).

Orciona nosryyaem:

f(n) < 2k-+f(n—1) < 2f(n—1)+f(n—1) = 3f(n—1).
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Takum o6pasom, f(n) < 3f(n—1).

Hcuo, uro f(0)=1 — Ge3 B3pelIMBaHWi daiblIUBAA MOHETA MOXKET
ObITh HailleHa TOJILKO B TOM ClIyYae, KOrja OHa enluMHcTeedHan. Torga
1) < 3f(0) = 3; £(2) < 3f(1) < 3% £(3) < 3f(2) < 33 u 1. 1. B yacTHoCTH,
f(6) <36=729. Tak uyto 3a 6 B3BEIIMBaHMIA PaJIbIIMBAA MOHETA MOKET
ObITb rapaH TUPOBAHHO BhiAeneHa He Bonee yeMm U3 729 MOHET.

Panee mbl ykazanu cnoco0, no3BoifOmMUi HaiiTH QaibliUBYIO
MOHETY Cpely 3" MOHET. Y YMThIBaS 3TO, Noaydaem {(n)=3",

12. llpusenem Ge3 pokasaTenbCTBa CHOCOD, NO3BOMAOLIMIA pe-
WKUThL 3anayy He Oosiee 9em 3a 100 n B3asemmBanuii B cpensem. (B
XYyJLIEM CIy4ae TpeByeTcA 2n+n B3BELIMBAHMIA.)

[Ipencrasum ceGe, 4TO MOHETHI PACNOJIOKEHBI B MOPAIKE BO3-
pacTaHuA MacChl M [IPOHYMepoBaHbl OT 1 10 2n+1. Tpebyerca HaitTi
MOHETY C HOMepoM n+1.

BoabmeM npou3BoIBHYI0 MOHETY M ONPENEiIUM €€ YCJIOBHBII HO-
Mep, CPaBLMB €€ C 0cTabHbiMK (Ha 310 TpebyeTca 2n B3BEIMBAHMIA).
[Tycts k MoHeT oka3anuce Jierde BolOpaHHOM, a 2n—k — TAXenee.
JTO 3HAYMT, YTO BoIOpaHHAA MOHeTa MMeeT Homep k+i. )_cau k=n,
sagaya pewena. [Ipu k<n MCKOMaa MOHETA HAXONUTCK Cpulll TAXKE-
JIbIX, 1py k>n — cpenu Jerkux.

BoabmeM Kyuky, comepxauiyio MCKOMYIO MoHery. Baas npowus-
BOJIbHYIO MOHETY M ONIPENEJIMB €€ HOMEDP TEM XK€ CIOCO00M, NOIYYUM
HOBYIO KYYKY (MeHbLIYIO NIpeibiiyeii), Copepaxalyio HCKOMYIO MO-
uery. [lockonbky pasmep Ky4yku Ha KaxOIoOM IIare YMeHbIIAeTcH,
[POLECC KOHEYEH.

Pemenue 3anauu, npusenentoi B ysebuuke (ne 6osee uem 100 n
B3BelIMBaui B J1I06OM ciyyae) moxno Haiitu B xuure [.Knyta
“WckyccTBo nporpaMMupoBanma’”, T. 2.
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['JIABA 1. AJITOPUTMHYECKHN A3BIK

§4. UCIIOJIHUTEJIb POBOT.
NMOHATHE AJITOPHTMA (2 4)

ll[enxﬂu KDﬁHJ])’ B HOC — OH& MaXHET XBOCTOM.

Kozsma IlIpymeos

B arom nmaparpade Ha npumepe PoGora dopmupyerca nonaTue
UCIIOMIMTENA. JNeMenTapHble JeicTsua PoboTa mpocTsl, Harasausl,
JIErKO MOrYT DbITh BLIIOJIHEHLI B TETPALHN.

Ocnosubie ueam. [loznakomurs yuamuxca c ucnonaurenem Po-
6oT, BbipaboTaTh NPEACTaBIeHUA O CBOMCTBAX MCIOIHMUTENIEH, O 3a-
[IMCM aJICOPUTMOB Ha aJirOPUTMUYECKOM H3bIKE.

TpeGoBanua K 3HAHHAM H YMEHMAM. Y YAMNECH HOIKHbI [IOHU-
MaTh CYILIHOCTb aBTOMAaTHYE€CKOr0 YMpaBi€HMA MCIOJHUTENEM; YMETh
3alUChIBaTh M MCIOJHATE [POCTEWINME AaNrOPUTMbI YIpaBieuund
PoGorom.

OCHOBIBIE MNOHATHA

Yyebuuk conepKUT CPaBHUTEAbHO HEMHOI'O TEOPETHYECKOr0 Ma-
Tepualla, MEOTMe TEPMUHLI JaKe He YIOMUHAIOTCH, HO YYUTEb 10JI-
XKeH ACHO MpPEJCTaBiATb, HAa OBJAJNEHME KAKMMMU [OHATHAMM Ha-
ueJieHbl BHElIHE OY€Hb [1POCThIE NPUMEPBL.

Hcnoanurens. Toynoe onpenenenne UCNOIHNUTENA 0aTh 04€Hb
TPYLHO, 1a B 3TOM U HeT HeoOxXonumocTy. Baxno nouaTs 0CHOBHLIE
XapaKTEPUCTUKM MCIOJHMUTENA: Cpeja, 3J1eMEeHTapHble NelCTBHA,
CHCTEeMa KOMaH[, OTKa3bl.

Cpepa unn 06cTanoBKa — 3TO “MecTO OGMTAHUA” UCIOJIHUTEIA.
Hanpumep, cpena Po6ora — Geckoneynoe kneryaroe nose. Creust u
JaKpameHible KJETKM —TOXEe 4acCTb Cpelbl, MX PacHoJIOXKeHUEe U
nonoxenue camoro PoGora 3a1a10T KOHKPETHOE COCTOAHME.

Cucrema xomang. Kaxnpiii McnoniuTe b MOXET BLINOJIHATE
KOMaHIbl TOJILKO M3 HEKOTOPOro CTPOro 3aJaHHOro CIUCKa —
cHCTeMbl KOMaH] ucnoanutend. [na kaxaol komanabl JONXKHLL GBITh
3afaHbl YCIOBUA IPUMEHUMOCTH (B KAKHX COCTOAHMAX CPelbl MOXET
ObiTh BBIMOJIHEHA KOMaHIa) M ONMCAHbLI PE3yJIbTATHI BLINOJAHEHUA
xomausl. Hanpumep, xomanna PoGora “BBepXx” MoxkeT ObITh BLINO-
Hena, ecau Boimie PoGoTa HET CTEHbI, €€ pPe3yJibTaT — CMeLleHue
PoGoTa Ha 01HY KJIETKY BBEPX.
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Wcnonaurens MoXHO NpPENCTaBUThL B BUE YCTPOMCTBA C KHO-
NOYHEIM yripaBienueM. Kaxias KHONKa COOTBETCTBY €T OLHOMH KOMaH-
1€ UCNIOJIHUTEIA, €6 HaXaTHe O3HAYAET e4/308 3T0il KoMau kL. [locne
BLI30BA KOMaHJbl MCIIQJHUTEb COBEPINAET COOTBETCTBYIOIIEE 3.1~
Menmapnoe gelicmsue.

BaxHO OTMETUTE, YTO HAC MHTEPECYET PE3YJIbTAT, 4 HE MEXAHU3M
BbINOJHEeHWA KomaHIbl. Mbl He 3Haem, kak PoGoT kpacuT kneTky, Ha
KOTOPOil CTOMT: MOANPLITMBAET WJIM NOOYEPENHO MOIHUMAET CBOM
OMNophl, HO 11l COCTABJIEHHA AJIFOPUTMOB 3HATh 3TO COBEPIIEHHO HE
HY2HO, JOCTATOYHO TOrO, YTO B Pe3yJibTaTe BbINOJHEHUA KOMAHIbL
“3aKpacUTh” KJIETKA OKa3kLIBAETCA 3aKpalll e HHOMA.

Orka3zpr. OTKa3bsl MCNONHWUTENA BO3HMKAIOT NpPHU BBI3OBE KO-
MaHAbl B HEIOMYCTMMOM [JIA JAHHOW KOMAaHIbl COCTOAHUM CpPEIbl.
CuTyaluuu, B KOTOPLIX BO3HUKAET OTKa3, PasjMYHbl A pasiu4HbIX
koman i ucnonaurend. [Ipy BoinonHennn HEKOTOPBIX KOMaHI OTKAa3
HMKOrna He posuukaer. [Ipumep Takoil koMaHmbpl — “3aKpacuTs”.
Takum o6pazom, onvMcaHne OTKA30B UCHOJHUTEIIA BXOIUT B ONMCa-
Hue ero komania. OTkassl MOYT NpOMCXOnuUTh M npu paGore IBM
(sanpumep, npy geI€HUN HA HYJIb).

®opmaasnoe ucnoaHenue. Mcnonuurens HUYEro He 3HAET O
uenu anroput™a. OH BHIIOJHAET BCE NOJIYYEHHBIE KOMaHIbl, HE 3a-
naBas BONPOCOB “nouyemMy?” u “zauem?”,

Yupasiaenue HCHONHMTENAMH 3aKJIOYAETCA B MOCIEN0OBA-
TeIbHOM Bbl30Be KoMaH[ (HaxaTuu Ha kHonku). B npocreiimem cay-
yae MOXKHO CYMTATh, YTO 3TO JejJaeT 4eJoBeK. Torga cxema
B3aMMOIEHCTBUA BBITIAAUT TAK:

KOMaH bl
Yenosex Wcnonaurens
+—
PE3YAbLTAThI

Yenosex oTnaeT KOMaHIy MCIOOJHWTENO, AHAJIM3UPYET PE3yb-
TaT, OTAAET CJAEAYIOUYI0 KOMaHAY M T.O. Takada cxeMa BNOJIHE BO3-
MO2KHa, OHa 9aCTO NIPUMEHAETCA Ha NpaxkTuke (ynpasieHue aBTOMO-
Ounem, GuiTOBLIMM 3JIEKTPONpUOOPaAMHU M T.1.).

OpHako BO MHOTMX CJy9aAX Takad CXEMa OKa3biBaeTCA He-
yaoBAeTBOpUTENbHOM. Yemosek moxer omubuTbCA npu Habope
IJIMHHOM NOCJIeJ0BATENLHOCTH KOMaH i, HEBEPHO I1pOaHATM3UPOBATD
0OCTaHOBKY, HE YCNETh B KPUTHYECKOH 110 BpeMeH! CUTYaUHH.

Bo3HukaeT uiaea nocpeaymMKa — ynpasJfiollero ycTpoicrTsa, Ko-
TOpOE, MNOJIYYiMB OT 4Y€JI0BEKa HGOGXO.IIHMBIB MHCTPYKLHMHU, CaMOC-
TOATEAbLHO BLI3LIBAET KOMaHabl UCIIOJTHHUTEJIA. B POJIM TAKOI'0O noc-
peIHMKa MOXxeT BoicTynats IBM. B nansueiimem npeanonaraercs,
970 ﬁnpaanenue MUCHONHMUTE/IAMM BCErja NPOU3BOAMTCA C OMOIIBIO
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ananneﬂue B 3TOM Clly4Yae paclajaeTcs Ha HeCKOJIbKO 3Tanos:

Yenosek———— » IBM Oran 1
ANTOPUTM
KOMaH bl
e >
IBM Hcnonnurens Drtan 2

L] pe3yabTaThl

<+— Ucnoanurens
Yenosek pe3ynbTaThHI Jran 3
+— DBM

1. Cocrapiaenue aaropurma. Yesopek aHanM3MpyeT MNOCTas-
JIGHHYIO 3aJayy M COCTaBJIfAET [OCJIEIOBATEIbHOCTh KOMaHI, BeNy-
KX K Heau. 3Ta NoCHeJ0BaTeIbHOCTh 00pa3yeT atzopuimu, KoTo-
pblit yenosex nepenaer IBM. O6paruan ceass ¢ IBM Ha aTom arane
OTCYTCTBYET. (316Ch He paccMaTpUBAETCA NPOLECC OTAANKH, BO Bpe-
msa kotoporo IBM ucnons3yerca Kkak MHCTpYMEHT pa3paboTku, a He
MCIOHEHUA aAropuT™Ma.)

2. Ucnonnenne anropurma. IBM, Beinonnas anropurs, ynpas-
naer ucnonuutenem. [Ipu atom Bosuukaer obparnas ceass IBM ¢
ucnoanurenem (06 atom nogpobuee rosoputca 8 § 9). Yacrts spe-
menu IBM pacxonyerca na o6paboTky nadopmauum 6e3 obpamennn
k ucnoauaureno (ceass”IBM—IBM”). Baxueitan ocobennocTs 310-
ro arana — OmMCymcmeue CeA3U C uenosexkom. Bnpodem, npu
BLINOJIHEHMU Auasiorossix nporpamm IBM moxer CBA3BIBATHCA C
Y€eJIOBEKOM M BO Bpema ucnonnenus (curyaumsa paccmorpenan § 13).

3. lloxyyenne peayabrarToB. [lo okoHYaHMM MCIIOIHEHUA AJIMO-
PUTMa ErO Pe3yJibTATaMM NOJIbIYETCA YeNOBeK. ITUMMU pe3ylbTaTa-
MM MOXET ObITh KakK paboTa, BbIOJHEHHAA MCIIOJIHMUTEIEM, TaK M
uHdOpMaiua, nojayyentan or IBM.

Ha 9DBM nondocThio pacnpoCTpaHAeTca Mpuryun Qopmais-
1020 ucnoanenus: IBM He aHanu3MpyeT colnepxKaHUe M CMBICI
aJropuTMa, OHa MOC/IEA0BATENbHO, KOMAHAa 3a KOMaHHOM, HCIOoJI-
user ero. Orciona ciaenyer HeoOXOIUMOCTL TOYHOM, HE AOMYCKAlo-
meil ABYCMBICIEHHOCTH (POPMbI 3aNIMCHM aJIropuTma. Takyio Gopmy
o6ecneyuBaloT Gopmarsiibie A3bIKU, ONUH U3 KOTOPBIX — WKO/Lb-
Kbl QR20pUMMUNECKU A3bIK — ONACAH B yueOHHKE.

Ouana U Ta Xe NOC/IeJ0BATENLHOCTb AEHCTBUI MOXET OBITh ONM-
cana pasHbIMH CnocobamMm Kak Ha OJHOM a/iFOPUTMMYECKOM f3bIKeE,
TaK ¥ Ha Pa3sHbIX AJIFOPUTMUYECKHUX A3BIKAX.

Omubku cocraBinenun aaroputmon. U3 npunuuna gopmaib-
HOI'O UCIIOJIHEHMA CIeAYeT, YTO HU UCNOIHUTEb, HU IBM He moryT
coBepiuath omuook. Bce omnbku, cBA3aHHbIE C yNIPaBIEeHHEM UCTION-
HUTENAMM, COBEpIIAET YyeioBek. MoxHo BhIneauTs 3 Buaa omubox.

1. Cunrakcuueckue ommGxu. Bo130s koManbl, He BXOLAIIEl B
CUCTEMY KOMaHJ WCNOOJHMTENA. Imu owubku obnapyixueaem
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IBM. Oua He nepenaer MCIOJHMTENO CHHTAKCHIECKH HEBEDHBLE
KOMaH bl ¥ CO0GIaeT Y€JI0BEKY O JOnyIeHHo uM oubke.

2. CemanTuueckne omuGxH. Briaos koMan bl B CUTYallMM, Kor-
Ja 3Ta KOMaHIa He MokeT ObITh MCrnoJIHeHa. IMmu owubku npueo-
gAM K OMKQG3Y UCTIONHUMENA.

3. Jlornyeckne ommOxmn. IBM peinonuuna anropurtM, Mc-
NONHUTENb BHINOJHWI BCE KOMaHAbl, HO lelb (M3BECTHAA TOJbKO
yenoBeKy) He QOCTUTHYTA. Imu owubku e GUKCUPYIOMmCR Hu
IBM, nu ucnoanumenem, 103TOMY BaXxHO TIOHUMATH, 4TO “Ge30T-
Ka3Hoe" BbIMOJIHEHWE AJIrOpUTMA €lle He 03HAYaeT ero MpaBUJIbLHO-
CTH.

B sakmouenne paccMoTpum oOMiA BUI aJIrOPUTMA. 30€Ch eCThb
OlHO CYIIECTBEHHOE OTIMYMEe OT CTaporo y4eOHMKa — MOABUIIUCH
CTPOKM JaHo W Hanxo. B crapoii Bepcumu anropuTMUIECKOro A3bika
HA 3TOM MECTE CTOAJM ONUCAHUA APrYMEHTOB U Pe3yAbTATOB, B HO-
BOM BapMaHTEe 3TM ONMCAaHMA BKJIOYAIOTCA B CNUCOK MapaMeTpOB
(8 6, 12), a ux mecTo 3ananu obracms npumenenus (1auo) u yeas
ucnoanenus (Hajo) anropuTMma.

JTO U3MeHeHue BbiTeKkaeT U3 obuieil HanpasleHHOCTH yueOHu-
Ka — 3aMeHbl aOCTPaKTHBIX BEJIMMUH HArJAJHLIMU FeOMEeTPUYECKH-
mu oBpasaMu. ApryMeHThbl ¥ pe3yiibTaThl — 3TO BXOLHAA U BLIXOJHAA
uidopManus anropuTMa, npeacTasiennan B suge sennsuu. Jaso u
Hago — 3TO BXONHAA M BLIXOIHAA MH(OPMAUMA, NPEICTaBIeHHAA B
BUIE ONWCAHMA COCTOAHWI cpeibl. B aTMx crpokax MoryT noss-
JATLCA M BEJMYMHBI, NIPUYEM HE NpPOCTO NEPevYeHb APryMEHTOB M
pe3yJIbTATOB, HO M KAKME-TO OrPaHMYEHUA UJIM COOTHOLIEHNA MEXK Y
HHUMHA.

OrmeTHM, 9TO B JaHO M HANO, JaXe €CJd OHW MpelCTaB/IeHsbI
KOMMEHTapUAMU, PEKOMEHAYETCA TUCATh YTBEPAK NEHIUA, ONMUCHIBAIO-
M€ COCTOAHUE CPelbl, a He onucanua neicrsuii. Hanpumep, Bmecro
3anMcy B “KOMaHIHOM cTUae”

llagOI 3aKpaCHUThb [IOMEYE€HHbIE KJIIETKH
Jdy4ilie 3allMcaTb
H&EOI TNIOMEY€EHHbIE KJIETKH 3aKPall€Hbl

[lano ¥ HaNO NO3BOJIAIOT BBECTH I10JIHLIN 3ar0JIOBOK YXe€ B Ca-
MOM [1IEPBOM aJIrOPUTME, HE JOXKMIAACH BBEIEHUA BEIUYUH. 3aroJio-
BOK &JIFOPUTMA NOJIHOCTHIO ONMUCHIBAET €ro NpMMeHeHue. JHan 3aro-
JIOBOK, MO2XHO NOJIL30BaThHCA aJIrOPUTMOM, HE uu’repecync‘b BXOA-
IUMMU B HEro KoMaHaaMu (ecnu, KOHeYHo, aNropyUTM COCTABJIEH Npa-
BunbHO). Heo6xonmumo obGecneuuts cobm0neHME YCIOBMA JaHO, M
TOria Nocje MCHOJIHEHUA ajiropuTMa GyleT BbINOJIHEHO YCJIOBUE
Haxo.

Mo2xHo npoBecTu aHANIOrHIO MEX 1Y BLINOJHEHUEM AJIMOPUTMA U
BbIIOJHEHHUEM OﬂHOﬁ KOMaHIAbI MCHOJIHUTEA. B 060“)( Ccllyyaax ecTb
OorpasHv4eHus Ha NpUMEHEHUE, €CTh pesynb'ra'r. MOXKHO H€ 3HATh
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MEeXaHW3Ma BBINOJHEHUA neiicTBuil. DaKTHIECKH, C TOYKU 3PEHUA
NOJb30BaTeNA, YNPaBJAlONero UCHOoJHUTeeM ¢ momomsio IBM,
roToBbIE AJINOPUTMbI HUYEM HE OTJIMYAIOTCA OT KOMaH]I MCIOJHUTE-
Ja. Ira Meicib Oyaer noapodHO pa3BUTA NPU M3IYYEHUH BCIIOMOra-
TEeJIbHBIX aJIrOPMTMOB, HO [10Ka3aTh YY€HMKaM CXOILCTBO KOMaHI H
aJiropuTMOB, oﬁpa’mn BHMMaHHWE Ha pOJib 3aroJioBkKa, MoJe3Ho B ca-
MOM HauaJle U3yYeHWA aJIrOPUTMHUYECKOrO A3bIKa.

OBIINE YKASAHUA

He ciaenyer tpeGosarh 3ayYMBaHUA ONpENEIEHMI AJropuTMa,
MCIIOJIHUTEA, AJITOPUTMUYECKOTO A3bIKa. JTH ONpPENEIEHUA MOTYT
NoKa3aThCA yepecadyp o0muMu ¥ abCTPaKTHLIMMU.

B 0. 4.2 paerca onucanue ucnoauurens PoGor. 31ecs BROgATCA 5
komaun PoGora u3 17: komanabl 3aKkpacku u nepememenns. Ocras-
mueca 12 komana (komanasl 06 paTHOii CBA3K) BBOAATCA no3auee, B§ 9.

s sanomuianmsa nepsBbiX DATH KOMauja J0CTAaTOYHO pasobpars
oaunu-aBa npumepa. [lpu 3Tom ny2xH0 0OpaTUTH BUMMaHUE yYAMXCH
Ha TO, YTO ANrOPUTMbl COCTABJIAKTCA [1J1A pellleHUA HEKOTOPLIX TOY-
HO MOCTAaBJICHHBIX 3a1a4. 3a1auyu CTaBATCA B opme, 6IM3K0i K dop-
M€ [I0CTaHOBKM 3ajay B KYpPCax MaTemMaTuku v QU3MKU:

pano — mano (tpeGyerca noayuuTs).

OTMETHUB 3TO CXOICTBO M PACCMATPUBAA AJMOPUTM KaK PElleHue
3aja4M, BAXHO MOJYEPKHYTb CHeuu@UYEecCKHe 4YepThl TAKOro pe-
WIeHUA.

AnropuTtM gaer pelledue He OIHOM, a uenoro Habopa 3zajad,
BXOAAIMUX B 00nacTsh npumenenus aaropurma. [lonpoGuoe paccmor-
pPeHMEe 3TOro CBOMCTBA MOXHO OTJIOXKMTE 10 M3YYeHUA KOHCTPYKIMIA
NOBTOPEHMA.

[na pemennna ogHoM 3aga4m MoryT ObITh MCNOJIb30BaHbI pa3Hble
aJropUTMBL. JTO MOXKHO MOKA3aTh HA IPUMeEpeE U3 M. 4.3, pacCMOTpEB
HECKOJILKO pellleHnii NOCTaB/IeHHOM 3a1a4u:

1) Bnpaso; Bnpaso; BHU3;

2) BuM3; BIIPABO; BIIPABO;

3) BnpaBo; BHK3; BIIPaBO;

4) BupaBo; BIIPaBO; BHW3; BHU3; BBEPX;

MoxxHo cienaTe BBIBOA, 9TO 3ajaya umeeT GECKOHEYHO MHOTO
pewenuii. Ecin norpeGosars, 4to6b1 PoGoT nepexoana s A B b 3a
MUHMMAJILHOE YMCJIO IIAr0B, TO BEPHOE peienue Oy 1y T 1aBaTh TO/Ib-
KO nepBbie TPM NocjiegosaTenbHocTH koman. [lokasaTenscTso aTo-
ro dakra (c M3MeHeHMEM HanpaB/ieHMii) JaHO B pelieHWH ynpax-
HeHHA 7.

Ilpu paszGope npumepa orkasa B 1. 4.7 clenyer NoOIYEPKHYTh, 4TO
M3MEHMJIAch NOCTanoBKa 3aaaum (nanuume crensi na none Po6ora). Bor-
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NOJHEeHHe CEPUM KOMaH M3 1) NPUBOJAMT K OTKa3Y, B TO BPEM#A KaK CEPHH
KoMaH[ 13 2), 3) u 4) N03BONAIOT NONYINTH PEINCHUE M HOBOH 3a0a9H.

PEKOMENJAIINH K BENEHHIO YPOKOB

[lepeoe M OCHOBHOE NOHATHE YPOKA — UCTIOIHILIMELb.

Yuurens MoXxeT clenaTh KpaTkoe OTCTYIIJIEHHE O TOM, 4TO MCHOJ-
HUTEJIM OLIBAIOT giopmasibiibie U Hegopruaasnsie. DopManbubli
HMCNOJHUTENb UMEET XKECTKO 3alaHHBIA CIIMCOK BLINOJIHAEMBIX KO-
MaHjJ ¥ [pPW BbI30BE KaXK[IOH M3 HMX HENpPEMEHHO COBEpLIAET 3.J1e-
menmaptioe geiicmeue. (Eciu ucnoineane HeBO3MOXKHO, BOSHU-
KaeT 0TKas3.)

B orinune oT Hero HedOpMAAbHBIA MCIONHMUTE/]b B OTBET Ha
[OJaHHYI0 KOMaHIy MOXKET CKa3aTk “HeoxoTa” ¥ HE BBINOJIHUTE ee.
Janee 0y nyT pacCMaTpUBATLCA TOJLKO GOpPMATIbHBIE UCIOJHUTEIIU.

UCNIOJHUTEJIb

@OPMAJIbHBIA HEDOPMAJIbHBIA
{POBOT) (CNTYKEBHAA COBAKA}

Bce xomanawl, xoTOpble “MOHUMAaET” MCNOJHUTENb, 06pasyioT
cucmemy Komang ucnoanumensn (CKN). Ina nedopmanbaoro
MUCIOJIHUTENA NOHATAE CHCTEMbI KOMaH] paciubipyato. Jna gop-
MaJIbHOIO UCIIOJHUTEIA CHCTEMY KOMaH ] MOXKHO 3aMMCATh OHO3HAY-
Ho. BcnoMHuM aBTOMaTHYIEeCKOE YCTPOHCTBO U3 YNIpaXHeH!A 8 Ha ¢. 24.
Ero CKU sknioyaer iBe KOMaHIbl:

1) yasouTs;

2) yBeIM9MUTb HA EXMHUILY.

Cucrema KOMaH[ MCIIOJIHMTEIA MOXKET BK/1109aTk GoJiblIoe YuC-
no komani (Mcnonuurens CamoseT), a MOXET COCTOATL BCEro M3
oaHoi komaunpl (ncnoauuTens Muna).

Kpome cucTembl KOMaH, y Kaxa0ro MCIOJIHUTEIA €CTh HEKOTO-
pas cpegd, B KOTOPOii oH 0OUTaeT.

Y npaxuenue.CocrasbTe oOnMCaHMe CUCTEMBI KOMaH[ M Cpe-
abi ucnonauTens Kpecteaunn w3 ynpaxuaenus 1 va c. 22,

Pemenmue.

CKH CPEJIA

1. BeBo (ko3a) 1. pexa

2. eso (Boax) 2. nesblii Geper
3.Baeso (kanycra) 3. npasblii Geper
4. Baeso (auuero) 4. nogka
5.snpaso (xo3a) 5. BOJIK

6. Bnpaso (poJik) 6. Ko3a

7. snpaso (kanycra) 7. kanycra

8. Bnpaso (Huyero)
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Paccmotpum ucnonaurens, koroporo 308yt PoSor. Koporko ero
MO2KHO 0XapaKTepu30BaTh TaK: gucKpemnan meaexka 6e3 noca.
”JluckpeTHaa” — 3HAYUT, [IEPEIBUIaeTCA OTAEIbHBIMU OIUHAKOBbI-
MM LIAraMM [10 pa3jieIeHHOMY Ha KJIETKM o0, “bes Hoca” o3Havaer,
uyt0 PoBoTy BCe paBHO, B KaKOM HaNpaBIeHUU IBUI'ATHLCA.

B orauuue ot npocroif Tenexku, Pobor ymeer 3akpamusaTh
KJETKY, Ha KOTOPOI CTOUT. JTO 03BOJIAET My [IOMEYaTh HEKOTOPhIe
KJETKM, Hanpumep, 9T00bI 3aNOMHMTL CBOM myTh (Kak 3To menan
MaJIbYMK C NajbYuK, Gpocas Ha JOpOry KaMyIiKH).

Cpega Po6oma (0. 4.2): GeckoneqHoe KeT4aToe 110J1€, Ha KOTO-
POM MOT'YT HaXOJIMUThCA CTEHBI M 3aKpallleHHbIE KIIETKH.

Cucmenma komang Po6oma (n. 4.2) coctouT M3 cemuanuatu
KOMaHJ, U3 KOTOPBIX [TOKa U3YIUM MATh:

1) BBEpX;

2) Bum3;

3) Bneso;

4) Bupaso;

5) 3aKpacuTh.

Paccmotpum 3apasy 5,a) na c. 29. B kakom nopaike cnegyer
nojxasath komannsl Po6oty? Hanpumep, Tak:

BIIPaBO

BHU3

BHU3

B o u p o c.Ckonbko Bcero BapuauToB pelienunii?

O 1 B e T . BeckoHeuHo MHOTO.

Bonpoc.Moxuo i peminTs 3a1a4y, He UCNOJIb3yA KOMaHIY
“Bun3"?

O reer.Henpas.

Ecan cepuio nekoropbix aevicrBuii PoGoT noakeH MOBTOPUTHL
OfMH-IBA pa3a, TO ynpasiaTh um moxer yenosek. Ho ecau tpeGy-
€TCA COTHA NOBTOPEHMIA, TO ynpasienne Poborom ny4uie nopy4urs
IBM. B atom cnyuyae cienyer 3apaHee NpUIOyMaThb, 3aMMCaTh U Ne-
penats IBM anropurt™ ynpasneHus, T.e. NOPANOK MOJaYX KOMaH]
Pobory.

3aTem paccMoTpuM 00K BU 3aNIMCH AJITOPUTMA HA @I20pum-
MUNECKOM AIbIKE.

[ocne ajar HenpeMeHHO yKa3biBaeTCA uMA anzopumma. OHo
HOJIKHO OBITH KOPOTKMM M BbIPAXKATh CYTh aJMOPUTMA MJIM 3aayu,
KOTOpylo aiaroputm pemaer. [Ipumepsl xopomux uMMeH: "BHM3 1O
crenbl”, “napabona”, “xpagpaTHoe ypaBHeHue”.

[Ipumep nioxoro uMenu: “npoxoxaeaue ucnoaaurens Pobor no
TPaeKTOPHMHM, HANOMUHAKOMIEH NepeMelleHue IaxMaTHOro KOHA”
(cimukom aaupno). Eme xynmee uma, xoth M Koporkoe: “Bacbka-
Aypak”.

[locnenosarenbHOCTE KOMaHI AJNrOpPUTMA 3aKIIOYAETCA MEXKILY
cnyxebubiMu cnoBamd Hau M kou. [la orneneHuda KoMaun Ipyr
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OT Ipyra CYmecTBYeT iBa cnocofa: noMewarb MX Ha Pa3HbIX CTPO-
Kax WM pa3fe/aTh TOYKOIA C 3alATOM.
CocraBuMm anropuru g sagaym 5,6):

AT CKBO3b CTEHY
nay

BHU3

BIIPABO

BBEPX
o

Bepuemca k cxeme aBToMaTuueckoro ynpasaenusa PoGorom. Mei
BUIMM TpM “HmeiicTBylomux auua”: yenosek, IBM, PobGor. Yenosex
COCTaBJIAET AJIrOPUTM, 3aNMChiBaeT ero B namats IBM u naer koman-
Iy Ha Mcnoanedve anropurMa. [Ipocnenum Tenepsb 3a pedcTBMAMU
9BM u Po6oTa na npumepe anropurma “cksosb creny” (raéi. 3).

Tabruya 3

9BM PoGor

1. Haxoaur B naMATH anropAaT™ "CKBO3b CTCHY”.

2. Haxoaur B anropur™e CIoBO Hau.

3. [laer xomanny "Buu3”.

1. [enaer war suus.

4. [laer xomanay "snpaso”.

2. [enaer war supago.

5. Jlaer xomauay "seepx”.

3. [enaer war ssepx.

6. Berpeyaer ciioso xom.

7. OcranagnuBaeTca M XKACT AAJBHCALIMX
YKa3aHuii.

Ucnonuenne poneit IBM u PoGota Bo Bpema ypoka MOXHO mo-
PYYUTH IBYM yueHukam. Torja npusenennan soine tabimua “oxu-
Baer”.

3arem BBoxaTCA cayxebHble closa gamo v maxo. Mx npume-
HEHUE B aNropuTMe He 00A3aTe/IbHO, OJHAKO 3a9aCTYI0 BO3HMKAET
HeoOX0AMMOCTh IPOBEPUTH COOTBETCTBME MCXOTHBIX JaHHBIX HEKOTO-
pbiM TpeGosauuam (sanpumep: gamo croumocts > 0). Kpome Toro,
€CTbh BO3MO2KHOCTb HaJIOKUTh OrPaHUYIEHUA HA PE3YJIbTATHI AJIMOPUT-
ma (sanpumep: pago naomans = 0).
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Torna o6munii BUI aropuT™Ma:

AJF < UMA >
JaHo < YCIOBMe 1 > [ 3aroJIOBOK alropuTMa
HaJlo < ycloBue?2 >

Hay

< CepuiA KoMaunu > TEJ1O aJIrOprUTMa

5
=

Boinonuas anroputm, 9BM coeepmiaer geiicTsiA B TAKOM MOPAIKE:

1. Haxoaut anropurm B CBOEH NaMaTH.

2. Haxoaur cnoso gamo v npoeepaer ycrosue 1. Eciu ouo
JI0KHO, TO cooOuiaeT 00 3TOM M [EPEXONMT HENOCPENCTBEHHO K
JenCTBUIo 7.

3. Haxomur cnoBo pawu.

4. Buinoauner cepuio KOMaHi.

5. Berpewaer cioso kKom.

6. Haxonur cnoso napo v nposepsaer yciosue 2. Ecan oHO
JIOXKHO, TO coobaer 0b aToMm.

7. Ocranas/iMBaeTCA U K 1€T JANbHEAIIUX yKa3aumii.

B Ta6amue neiicteua 2 1 6 He pacCMaTPUBATIUCE.

AJIrOpUTM NUILETCA OJMH Pa3, a YUTAETCA ¥ IPOBEPAETCA MHOIO-
kpatHo. [loaToMy Xopoumo OQOpMIJIEHHbIA ANTOPUTM NOJXKEH 4u-
TATHCA, KAK JIMTEPATYPHOE COYMHEHME,

s 5TOro B aJAropuTMMYECKOM A3bIKE [PELYCMOTPEHA BO3MOXK-
HOCTh NUCaTh KOMMEHmapul, OTIeNAd UX OT OCHOBHOI'O TeKCTa
peprukaipuoin 4eproin. Ecan 9BM npu wmcnosnenuu anropurma
BCTPEYaeT 3HAK KOMMEHTAPMA, TO C 3TON0 MECTA 10 KOHLA CTPOKM OHa
uaGOpMalMIO HEe YUTaeT, Cpasy NEPEXOIUT K CIEeNyIolieil CTPOKeE.
KomMenTapuu MoXHO nucaTh KakK B 3arojlOBKE, TaKk ¥ BHYTPU TeJja
anropurma. [locnennee ocoGeHHO 101€3H0 B JJMHHLIX 21rOPUTMaX.

[locMoTpUM, HACKOALKO KOMMEHTapuu O0JErvalnT NOHMMaHUe

aboThbl aNropMT™Ma Ha NPMMEpE 3aJa4M O BOJKE, KO3€ M KalycTe
Fynpazcﬂeﬂne 1nac.22).

aJIr KO3a M Ipyrue

pano | Bce HasieBom Gepery
Hago | Bceuessl M Ha npasoM Gepery
nay
| Gepera:
| nessli npasBblii
Bnpaso (ko3a) |Bonk MKanycTa <>  YeJIOBEK M Ko3a
Baeso (HMyero) | gesnoBek,BONK,Kanycra o KO3a
Bpaso (BoJk) | kamycra <> 4€J10BEK,BOJIK,K03a
BN1€eBo (ko3a) | 9enoBek,ko03a,kanycra < BOJIK
srpaso (kanycra) | kosa o Y€J10BEK,BOJIK,KAIlyCTa
Bneso (iMuero) |uenoBek,k03a BOJIK,KalycTa
supaso (ko3a) | 3anava pemena
KoH
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B yueGuuke ropopurca o6 ofHOM HENPUATHON CUTyalWH, Ha3-
BaHHOM OTKa30M. 3TO C/y4aii, KOrja NONbITKA BbIIIOJIHUTbE KOMaHILY
npuBOAMT K aBapuu. [Ipeanonoxum, 9To nepeoii KOMaHI0M aJropuT-
ma "ko3a W apyrue” Gyner "Baeso (ko3a)”. “KpecTeaann” HaxoguTca
Ha neBoM Gepery M He B COCTOAHMM BLINONHUTL Komaray. Bozaukaer
omKas.

BcnomuuM, 4TO B 8BTOMAaTUYECKOM YIPaBJIEHMH YYaCTBYIOT TPH
“NeACTBYIOIIMX JIMIA” M OTKa3 MOXKEeT BO3ZHMKHYTh Ha KaXIOM M3
Tpex ypoBueii. [ezaBucumo or ypoBHA BO3IHMKHOBEHHA OTKa3a,
BUHOBHMK aBapuy — aBTop omubouHoro aaroputMa. [losromy umsa
aBTOpAa HAO YKa3blBaTh B KOMMEHTAPHUAX aJINOPMTMOB.

onpoc o0 omubkax B anropuTMax LenecoobpasHo pacCMOTPETh
Ha YpOKe HeCKOJILKO nojpoouee. B cOOTBETCTBUU C TpeMA Y POBHAMMU
BO3HUKHOBEHMA OTKa3a pa3jiMyaloT Tpu Tuna omubok. IlpepcraBum
ux B popme Tabauusi (TaG. 4). [l1a npumepa onATh BO3bMEM 3a1ady O
nepesosKe.

Tabnuna 4
Cwbicn omnbxu Hassanue [Tpumep
15 Liens e gocturuyra Jlornuecxan Bosnk cren xosy
2 Komanna we sxogur B CunTaxcuicckan llana xomanma “cywy secna !”
CKH
3. ABapuA NpH NONBITKE HC- CemMantuieckan Koza na nepom Gepery m gaxa
NOJHMTL KOMAHLY xomanja: "sneso (kosa)”

Jlorngeckyo ommnbky oOHapyKHMBAaeT 4Y€/I0BEK, CHHTAKCHUYEC-
Ky — IBM, cemanTHieckylo — ucnoaauTens (6e3 yyera omubok
TUMA Je/IEHUA Ha HYJIb).

Ynpaxuenue.Cocraspbre TPM OMIMGOYHBIX AJIFOPUTMA IJIA
ynpaxHaenus 5,6), c. 30 yueGHuka Tak, 9T00bI Kaxblil conepxal
o nBKK OIHOro BUaa.

B)o 3MOXHOE pPelneHHue (IPUBOIUTCA TOJILKO CEepuA KO-
MaHm):

a) norudeckan omubka
BHH3
BJIEBO
BBEPX
6) cuuTakcuyeckas omubka
KHM3Y
HANpaso
KBEPXY
B) cemanThyeckan omubka
BIIPAaBO
Kaxnp1il y9eHHK B KOHIE TeTpajy MOXET BECTU C10@APs CAY-
aKebuerx caoa. llpn noBropeHUM W 3aKpeniieHMH MaTepuaia
3alMLIEM:

41



anr — 3aroJiIOBOK aJIrOPpUTMa;

JaHO  — YCJIOBHE, IPOBEPAEMOE Nepel HCIOIHEHHEM AITOPUTMA.;
HAM0Q  — YCJOBKE, IPOBEpAEMOe [0CJIE€ UCIOJNHEHUA ANropuTMa;
Hay — HAa9aJI10 TEJIa AJIrOPHUTMAa;
KOH — KOHeEll aJIrOpUTMa;

— KOMMEHTAapuid;

we _|

— pa3ieIMTE/Ib KOMaH] B CTPOKE.

Ha paccmaTpuBaeMbix ypokax oTpaGaTbiBalOTCA M 3aKPEILIAITCA
NpaKkTUYECKMe HaBLIKK paboTsl na IBM. ANropuTMBI, COCTaBNeHHbIE
NpPH BLINOJIHEHMM YIpaxKHeHUi, cienyeT seecty B OBM u oTnanuTte
(npyu MAIIMHHOM BapMAHTE NPENOAaBAHNA).

YacTh BpEMEHM YPOKAa NPUIETCA [NOTPATUTb HA OCBOEHWE KJa-
BuaTypbl. BaxkHo 100MThCA NPOYHBIX HABLIKOB GBICTPOrO PeJaKkTUpo-
Baliysi TEKCTA aJITOPUTMA.

Xopoiue pesybTaThl faeT METOLMIECKUIA NPHEM KaacCUpuKa-
uuu oninboK u cnocoboB ux ycTpanenus (Tabu. 5).

Tatnuya S
Bua omnbxu Coocob ycrpanenus

Hepepiiblit cumson [ToasecTn xypcop Ha MECTO HEBEPHOTO CHMBOJIA M CPA3y BBEC-
TH NpPaBANBHBIA CHMBON (HE CTMPAR npeaBapHTENbLHO Hepep-
L),

JInuiuuii cuMBON [ToapecTu xypcop Ha MECTO JMINHEr0 CMMBOJA M HAXATL
Kasyuly CxaTHA CTPOKH.

[Iponymennsbii [logsecTst Kypcop Ha MECTO NPONYIEHHOTO CHMBOJ1A, Pa3IBH-

CHMBOA HYTh CTPOKY ¥ BBECTH NPONYIIEHHbIA CUMBOJL.

[Ipu 00y4ennu paboTe ¢ KNaBMATYPO ClleLyeT HENPEMEHHO 3a-
N1caTh Ha3HaYeHue KaaBuil B TeTpanax. He nyxuo repats Bpems ua
M3yYeHUE CllelnaibHbIX KJlaBull, He paboTalomuX B 1POrpPaMMHOM
NOAepxKKe Kypca.

YKA3AHMA K YIIPAXKHEHHAM

1. Vcnonuas anropurm a), PoGor 3akpamusaer coceninme KjieT-
KW, UMEIII1e C MCXONHOI 0D11Y0 CTOPOHY, M BO3BPAllla€TCA B MCXO-
HYIO KJIETKY. JTOT aJ'OPMTM MOXKHO HA3BaTh “3aKPACKd CMEXHBIX
KJjeTok”.

Wcnonnas anropurm 6), PoGor 3akpammusaer coceanune KieTku,
MMEIOIME C MCXOIHOM TOJIbKO 001YyI0 BePIIMHY, M BO3BPALIAETCA B
MCXOJHOE MOJIOKEHHE. JTOT AIropuTM MoxeT DbITh HassaH “3a-
Kpacka KacaloMXca KJIeTok”.

[locne caoea jamo B 0o6oux airopuTMax MoxeT ObITh 3aMUCaHO:

nano | PoGoT B kjieTke A, CTeH Ha noJie HeT

[Tocne cnosa pajo B ciayuae a):
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pajo | Pobor B knerke A, 3akpaiuiensl CMeXHbIE KIETKH
B ciayyae 6):
najao | Poor B k1eTke A, 3akpamensl KacaloUMECH KJIETKH

2. B cayuae a) nocraroano y6patsh 13 aaropurma 1,6) Bce kxoman-
nbl 3aKpacku. B cnyyae 6) uenecoobpasno pacCMOTPETH ABa pemie-
Hua. MoXHO BCTaBUThL KOMaHIbl 3aKPacky NEpel KaxAbIM LIAroM
PoGora, Torna kierka, pacnojoxkeHHas CBepXy OT MCXOIHOIA, Gyner
saKkpamena apaxabl. Yro6bl m3abexarTs 3TOro, KOCTATOYHO HE CTa-
BUTb KOMaH ]y 3aKPackH nepej nocaeiium marom (Baus).

3. PobBoTr npoxoauT KJIETKM MO OXHOMY pasy, IBUraACbh BBEPX—
Bnpaso B a) u supaso B 6). C yyeTom 3TOro 4MciI0 3aKpamieHHbIX
KJIETOK [I0JI2KHO COBIIAJaTh C YMCJIOM FPYIN MY KMX NOAPHL KOMAH
sakpacku. B a) sakpameno 4 xnerku, B 6) — 3.

4. Ha pucynke 4 cniomnoi qunuei nzo6paxen mapupyt PoGo-
Ta NPY MCHOAHEHUY aAropuTMa 3,a) U 3aMTPMXOBAKB! 3aKpaluuBae-
mble kieTku. [lo ycnoBuaM 3agauu HeU3BECTHO, HA KaKOM Iiare
posuukaer orkai. Ciienoparennno, 4to6bl napepiiaka uabexars OTKa-
3a, HyHO YKa3aTb MapuipyT, KOTOpbIiA He OyleT MMETb HU OJHOIO
ob6uero wara ¢ MapupyTom ua 3,a). Hanpumep:

3aKpacuThb
BBEPX
BIIPaBO
3aKpacuTh
BBEpX Gz
BIPABO
3aKpPaCHTh
BBEPX
BNpPaBo
BHU3

BHU3
BIIEBO
3aKpaCHUTh
BIPABO
BBEPX

Puc. 4

MapuipyT, COOTBETCTBYIOLIMIA NPUBENEHHON MOC/IEI0BATE/LHO-
CTU KOManj, n3o0paxeH Ha pucyHKe 4 uudpamu.

5. B cayuanx a) — r) nyxuo npocro onucars mapupyT PoGora.
Takux mapuipyros cymecrsyer 6eckoneuno muoro (manpumep, Po-
60T MOKET “NI0TONTATLCA” B IBY X COCEAHMX KaeTkax). MoxkHo nonon-
HUATEJIbHO noTpedoBaTh, 4T00b MapmpyT OblJ KPATYARIIKMM, T.€. 4TO-
661 Pobor aesan munumanbnoe $vcio maros. B caysasx 6) u B)
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CYILECTBYET pPOBHO IBa KpaTyaidmux mapmpyra u3 A B b. Cuabupim
Y4YEHMKaM MOXKHO NpPEJIOKMTL 10Ka3aTh 3TO YTBEPXIEHUE. Jame-
THUM, 9TO B CJydae B) MOXKHO OMNEpPeThCA HA JOKA3aTEeNbCTBO A
cayyasn 6).

Cocrasnenue airopuTMoB BbIXoaa M3 1aGupMHTA B 1)— M) Cay-
KUT MOArOTOBKOH K M3YyYeHMI0 TeMbl “BcnomorarensHeie ajJiropur-
MbI” M KOMaHl nopropenua. [1pu BbInoJHeHHd YNpaXxHeHHl HYXKHO
BLIIEJIATL HA PUCYHKE NEePUOIMYECKM MNOBTOPAIOMIMECA YYaCTKM,
COCTaBNATh AJITOPUTMEL IEPEMENIEHMA MO ATUM YIACTKaM M 3aTEM U3
HUX COCTaBJIATE NoJHbld anroputm. O6pasuoM MOXET CIYXWUTb
anroput™ A2 u3 . 4.8.

[Tpu BeinonHenuy €) MOXKET BbITh MPEAJIOKEHO NONOTHUTENILHOE
3ajaHue, CBA3aHHOE C TeM, 4TO JJaGUPUHT B CiIydYae €) MoJy4yaeTcA U3
nabupuHTa I) NoBopoToM Ha 90° npoTus yacosoii crpenku. [loaTomy,
4TOGbI NOJIYYUTh aJArOPUTM 1A NaGupUHTA €), IOCTATOYHO B AJIro-
puTME A JabupMHTa 1) CHenaTh CJAeNYIONYI0 3aMeHy KOMamji:
BBEPX — BJIE€BO; BJIEBO — BHM3; BHM3 — BNPABO; BIPABO — BBEPX.

6,7. YtoGel nonacte M3 KneTkn A B knetky b, PoGor noxxen
cAeNaTh BHM3 HA 1Ba ara 00Jblue,Y€M BBEPX, W BIPABO — Ha OIUH
00JIbIi1E, 9EM BJIEBO, T.E.

ng=ng+2,
n,=n,+1.

Orciona, o6o3uadan yepes n obmee YUCao MAros, NoJIyJaem
n=n,+n,+n,+n,=2n+2n, +3.
MapupyT U3 Tpex Iaros MoJLy4yaem pu yCJIOBUM

n=n,=0, n; =1, n,=2

[IpuBenem npuMep anropuT™Ma, COCTOANIErO M3 TPEX KOMaHI:

air nepexonuzAsb
aano | cren na none ner, PoGor B knerke A
nano | Pobor B knerxke b
Hay
BIIPABo
BHM3
BHU3

Kou

Eme nsa aqropurmMa nojiyyaloTca NEpeCTAHOBKAMM IIAr0oB: BHKU3,
BHM3, BIIPABO; BHK3, BIIPABO, BHK3.

Tak kakn = 2(n, +n,+ 1) + 1 — HeyeTHOE YUCIIO, TO ATITOPUTMBI,
npu ucnonHenuu koropeix PoGorT penaer 2, 4, 1990 maros, HEBO3-
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moxxkHbl. [lokazaTenscTso aToro ¢akTa MOXKHO cienars Gosee Ha-
rJAAIHBIM, €CJIM PaCKpPacMTh KJIETKH NOJA B INaXMaTHOM MOpAIKE.
Po6oT 3a 0MH mar nepexoiuT C KJETKH ONHOIO LBETAa HA KJIETKY
apyroro userta. Takum o6pasom, cleiias YeTHOE YMCi10 waros, PoBor
6yaeT HaXOOUTLCA B KJIETKE TOIO XK€ HBETa, 9TO M MCXOIHAaA, B TO
Bpemi Kak KjaeTku A u b umelor pasubiii useT. AaropuT™, coaepxa-
wuit moboe HeveTHOE YUCIIO Iaros, Gonblee WK paBHOE 3, BO3MO-
xeH. [1na nony4enns Takoro aJirOpUTMa K aJirOPUTMY M3 TPEX IHAroB
MOZHO pUNKCcaTh Moboii Habop maro, BLIMONHAA KOoTOpEIe, PoGoT
BO3BpAlIAETCA B MCXxoauyi0 kierky. Hanpumep, aaroputv npu mc-
noaunenuyr kotoporo PoGoT penaer 7 waros, NoJjy4YaeTcs, €CJM K
aNropuTMY M3 TPEX KOMaH[ J00aBUThL B NPOM3BOJILHOM MNOPANKE MO
IB€ KOMaH bl BIPABO M BJIEBO.

8. AnropuTMmel onpeaenfaiOTCA YCJIO0BMAMM 3a1a9M HEOJHO3HAYHO,
BO3MOXHBI Pa3/IniHbIe pemennd. Yucno pemenuii cokpaiiaercs, ec-
au notpebosaTts, 4T0OL MapuipyT Dbl KpaTYailinM M KJIETKH He
sakpamusanuce gpax sl [1pu coGnogenun aTux rpeGopanuii aaro-
PUTMBI B Cly4anx a), 6) onpenensioTca 0JHO3HAYHO; B CIyyYanx B) 1)
CYILECTBYET YETHIPE AJINOPUTMA, Pa3/IMYAI0OLIMXCA HanpasieHUueM 00-
xona (110 MM NpOTUB YaCOBOI CTPEIKM) M TEM, CTABUTCA JIM KOMaH1a
3aKpacKM MCXOIHOI KJIEeTKM MmepBoil UM mociaenHeil. B cnyuae e)
MMEETCA HeCKOJIbKO KpaTdaiimux mapmpyTtos (copepxkamux no 15
1IAroB), KOTOPbIE HECJIOKHO YKA3aTh.

Paccmorpum 3ananue x). Beiaenum nopropsiomuiica yvacTok
(puc. 5). 3ameTum, 9TO Ha TAKOM YYacTKe YKa3blBaeTC HayalbHOE
nonoxenune PoGora.

4p

6)
Puc.5
Hcnonuue xoMauabl:
3aKpacuTh; BHU3
3aKpaCHUTh; 8HU3
BIIPaBO; BBEPX; BBEPX

PoGor 3akpacuT oTMeYeHHbIE KINETKM M NEPEAIET B HAYALHYIO TOY-
Ky ciaepyomero ¢parmenTa (puc. 5,a). Tak MoryT GbITE 3aKpameHsbl
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KJIeTKH Mexk 1y cTeH. KneTku nepee nepeoii CTeHbl ¥ NpaBee Nociaes-
Heli TpebyIOT NpY 2TOM ClelraibHoi o6paborkmy:

3aKPaCHTh; BHU3; BHU3; BNPABO; BBEPX; BBEPX
3aKpaCHTb; BHU3; 3aKPaCUTb;BBEPX

Monyyaem anropurm:
aanruzAsb
namno | Po6or B knetke A
nano| Po6or s knerke b
au
3aKPACMTh; BHM3; BHW3; BIPAaBO; BBEPX; BBEPX
3aKpacHTh; BHM3; 3aKpacuTh; BHM3; BIPAaBO; BBEPX; BBEPX
3aKpacuTh; BHM3; 3aKPacHTh; BHM3; BIIPaBo; BBEPX; BBEPX
3aKpacMTh; BHM3; 3aKPacHTh; BHM3; BIIPaBO; BBEPX; BBEPX
3aKPaCUTb; BHM3; 3aKPaCUTb; BHU3; BIPaBO; BBEPX; BBEPX
3aKpacMTh; BHM3; 3aKPaCHTh; BBEPX
o

BbiiensaTh NOBTOPAOIIMECA YIaCTKM MOXHO no-pasuomy. Coot-
BETCTBEHHO M10-Pa3HOMYy OYILYT BoirnaneTs M anroput™el. Hanpumep,
BbLAEJIMM YYACTOK, [peicTaBienbblid Ha pucydke 5,0. [loayyaem
ANIrOPUTM:

anrusAsb
nano | PoGor B knetke A
nano|Pobor s knerke b

na4
3aKpaCHTh; BHU3; BHM3; BIPaBO; BBEPX; 3aKPaCUTh; BBEPX
3aKPaCUTb; BHM3; BHU3; BIIPABO; BBEPX; 3aKPACUTb; BBEPX
3aKPaCUTh; BHU3; BHU3; BIIPABO; BBEPX; 3aKPACUTh; BBEPX
3aKpaCUThb; BHU3; BHU3; BIIPABO; BBEPX; 3aKPACUTh; BBEPX
3aKpacHThb; BHU3; BHU3; BIPABO; BBEPX; 3aKPACHTh; BBEPX
3aKpacUTh

KoH

Jna pemenns ynpaxuenuii 9—11 M0OXHO BOCHONBL3OBATLCA Clie-
nyoummu coobpaxenuamu. [lycrs n,, n, n, ¥ n, — 4ucio waros,
CIEJIaHHBIX PoGoTom B COOTBETCTBYIOU KX HANPABIEHUAX. Tor'na Po-
00T BO3BpAallIAETCA B UCXOIHOE N10JI0KeH1e IPU YCIIOBUHA, YTO

n,=n, U n,=n, (%)

9. TB.K KaK B OCTaBHIMXCA KOMaHJax JBa Ilara nejapTCi BJIE€BO U
OIVH BIPAaBO, TO NPOMyLIEHHAaA KOMalia — “BnpaBo”.

10. Eciu crepra ogHa U3 KOMaH[ NepeMelleHns, TO HapyluaeTca
o1Ho 13 pasencTs () u, ciegosarensuo, Po6or ne Gyner BosBpamwaTs-
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cA B MCXONHOe nojoxeHue. Takum oGpa3oM, CTepTad KoMaHAad —
“3aKpacurp”.

11. Tak kak npu MCHOJAHEHMM anroputMa, cocrasierHoro [le-
teii, PoGoT Bo3BpamaeTca B MCXONHOE NOJI0XKEHHE, TO BbIIIOJIHAITCA
paBenctsa (). [Ipu moGoii mepecTaHoBke KOMaHI 3TW PaBEHCTBA
OCTaIOTCA BEPHBIMM, 3HAYUT, U nocne ucnoadenua Konuroro amro-
putma PoBor BepHeTcAa B MCXOAHOE NONOXKEHUE. YCIOBUE OT-
CYTCTBMA CTEH CYLIECTBEHHO, B IPOTUBHOM CJIy9de MOXET BO3HUK-
HyTb OoTKa3. HyxHo oGpaTuTh BHUMaHKe, 9TO pe3yabTaThl paboThl
anroputmos Koau u [letn He uaenTHYHbI: MOT'YT, HAIpUMED, 3aKpa-
LIMBATHCA Pa3Hble KIETKU.

12, 13. 3anayy 12 MOXKHO pelIMTh HENOCPELCTBEHHbIM epebo-
poMm pa3nu4HbIX nap koman. Huxe paccmatiuraerca obwuii noaxon.

Ina yno6crsa Gynem ¢ noMombi0 KBapaTHBIX CKoGoK 0603Ha-
YaTh YMCIO KJETOK, 3aKkpamunsaemblx PoBoToM npu Mcnoinesnu ce-
puu komann: [U] — 4MclIo knerok, 3akpamusaeMpix PoGoTom mpu
ucnoaHeduu cepuu komaua U. Ecnu U U V — npou3BoibHbBIE CEPUH
KOMaHIl, TO, 04E€BUHO, BbHIOJIHAIOTCA HEPABEHCTBA

(Ul [V]<[UV]=[U] +[V].

3dnecs u nanee UV 0003HaYaeT CEpUIO, KOTOPaA NOJYyIaeTCA NPUITH-
ChiBaHMeM K cepuu koMan g U cepuu komann V.

O6Go3nayum yepes A cepuio Bhi3oBoB komanj Pobora B cocras-
Jgendom [lereit anropurme. Obo3znayum yepes a U b Koman b, KOTO-
pbl€ MEHAIOTCA MecTamM, Yyepes X, Y, Z — cepuH BBI30BOB KOMaHJ
PoGoTa COOTBETCTBEHHO IO KOMAHIbI 2, MEXKNY KOMaHIaMU a U b K
nocJe komauot b. Torna moxio sanucats A = XaYbZ. (B sanage 12
cepua Y HE CONEPXKUT KOMaH[, TaK 9TO B 3TOM cilydae A = XabZ.)
Ilocne nepecraHoBKM KOMaHA MONY4YMTCA cepua A'= XbYaZ. Buiac-
HUM, Ha CKOJIbKO MO2KET M3MEHUTLCHA YMCJIO 3aKpalliBaeMblX KJIETOK
Ipu nepexogeor Ak A’'.

Cepuu aYb u bYa cozepxar oHA M Te kK€ KOMaHIbl CMEIIEHUA.
3HaYuT, KNETKA, B KOTOPOil OKaxercs robOoT MOCe WCHOJHEHUA
M0G0 M3 ATUX CEPHIA, 3aBUCHUT TOJILXO OT HAYAILHOM KJIETKM M HE
3aBUCHT OT camoii cepum (xorsa MmapupyThl PoGora MoryT okasaTthea
1 pasHbIMU).

CpaBHMM Tenepsb, 4TO npoucxoaur, koraa PoGor ucnoaunser ko-
MaHabl U3 cepun A = XaYbZ u ua cepuu A’= XbYaZ. Ucnonuenue
KOMaHJ 13 cepyul X B 000MX Cly4yadaXx NPUBOIUT K OJHOMY M TOMY Xke
pesynbtary. [locie ucnonuenus cepun XaYb PobGor Gyner naxo-
IUTHCA B TOM XK€ KJeTKe, 4YTO M MOoCcJie UCNoJIHeHua cepuu XbYa.
JHaYUT, UCNONHEHNE KOMAN CEpUM Z TAKXKE [IPOUCXOIMT OIMHAKO-
BO B 000ouX cayyasax. Pasnuuusa MOryT BOSHMKHYTh JIMIIb [PX MCIOJI-
HeHuu cepuit aYb u bYa. [Ipeanosoxum, 410 NpH MCNOJHEHUU Ce-
puH aYb 3akpaminBaloTCA TONLKO T€ KJI€TKH, KOTOpbIe 3aKpaillMBaloT-
CA NpH UCNOJIHEHUU cepur X MK Z, a IIpM UCIIOJIHEHUH CepUM bYa
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He 3aKpalllMBaeTCA HU OXHA U3 3TUX KJjeTok. Toraa, oyeBuaHoO, [A'] —
[A] = [bYa]. 310 Jaer Ham HauGoJblieeé BO3MOXKHOE YBEIUYECHUE
YyyCla 3aKpallMBaemMbiX KneTok. B obmem ciayyae

[A’] —[A]<[bYa] £ [b] +[Y] +[al.

Tak xak a — 310 ogHa koMaHIa, To [a] = 0, eciM a — 3T0 KOMaHJa
cMeliesus, 1 [a] = 1, ecau a — 3TO KoMaH1a 3aKkpacku. To xke BepHO U
ana xomauael b. Ecan o6e komaunst a u b — 310 KOMauabl “3aKpa-
CHUTB”, TO CepuH A U A’ COBNAfaioT, U, 3Ha4uT, [A’] = [A], wim [A’] —
— [A] =0. Bo Bcex ocranbubix ciayvanax [a] + [b] < 1. CaenoBarensHo,

[A’']—[A]l<[Y]+1.
Ananorunuso,
[A]—[A]1<[Y]+1.

Ecnum Y — nycras cepus (ue conepxut xkomaua), 7o [Y] =0 u
[A’] — [A] £ 1. Takum oGpa3om, NIpHU MEPECTAHOBKE COCEIHUX KO-
MaH[l YMCNO 3aKPAUIMBAEMbBIX KIETOK U3MeHAeTCAd He OoJjiee yem Ha
onuy. Ecnu npu ncnonuennu cepuu komana A Pobor sakpamusaer 5
KJEToK, T. €. [A] = 5, To npu ucnonuenuu A’ Pobor He Moxer
3aKpammBate 3, 6, 7 KeToK, Tak Kak 4 < [A’] € 6. 3Hauenua 4, 5, 6 ana
[A’] BO3MOXKHBI (HM2KE B IPUMEPaX KYPCHUBOM Bbi1€JI€Hb] [IEPECTABIIA-
€Mbl€ KOMaHIb1).

[A]l=5, [A']l=4.

A: BOpaBo; 3aKpacUTh; BIIPABO; 3aKPAaCUTh; BIIPABO; 3ak.PACHTh
BIIPABO; 3aKPaCUTh; 811D AB0; 3AKPACUITLE

A’: BNpaBo; 3aKPAaCHUTh; BIIPABO; 3aKPACKTh; BIIPABO; 3aKPACUTh
BIIPABO; 3aKPaCUTh; 3AKPACLITLE; BTIDAEO

[Al=5,: [All=9,

A: BnpaBo; 3aKPaCUTh; BIPABO; 34K PACKTh; BIIPaBO; 3aKPACUTh
BIPABO; 3aKPAaCUTh; BIPABO; 3AKPACUITLY; 3AKPACUITLS

A’: BOpaBo; 3aKpacKThb; BIPABO; 3aKPACUTD; BIIPABO; 3aKPAaCUTh
BIIPABO; 3aKPaCcHUTh; BIIPaBO; 3AKPACUMb; 3AKPACLITLL

[A]=35, [A']=6.
A: BNpaBo; 32KpacuTh; BIPaBO; 3aKPACUTh; BIPaBO; 3aKPACUTh
BIpaBO; 3aKpaCHUTb; BIIPaBO; 3aKpacuTh; 3GKpPAcCUMs; 8TPABO

A’: BIpaBo; 3aKPacUTh; BIPABO; 3aKPACUTD; BIIPABO; 3aK[ 1CUTh
BIIPABO; 3aKPaCHUTh; BOPABO; 3aKPACUTh; 87T1DAB0; 3Q..5ACUIMb

Teneps paccmorpum 3anagy 11. Tak kak [A] — [A']1 £ [Y]+ 1w
[YI€ [A], T0 [A’] < 2[A] + 1. Asanornuno, [A] € 2[A’] + 1. IT10
noKa3eiBaeT, 910 npu [A] =5 cayqamn [A’] =0, [A'] =1 1 [A’] = 100
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uesoamoxnbl. Ciyvaii [A’] = 5 BO3MOXEH Jaxe NMpH NepecTaHOBKe
cocennux komana. Ciydgaii [A’] = 7 ToXKe BO3MOXKEH:
A (puc.6,a):
BIIPABO; 3aKPACUTh; BIIPABO; 3aKPACHUTh; BIIPABO; 3AKPACHTE
BIIPaBO; 3aKPaCcKUTh; BIPaBO; 3aKPaCcUTh
6/1€60; 3aKPaCHTh; BJIEBO; 3aKPACUTh; BH L3

A’ (puc. 6,6):
BIIPAaBO; 3aKPacHTh; BIPABO; 3aKPACHTE; BIIPABO; 3aKPaCHUTh
BNPaBO; 3aKPaCHUTh; BIIPABO; 3aKPACHTh
@H.U3; 3aKPACUTh; BJIEBO; 3aKPACUTD; 61EB0

a) 6)
Puc. 6

Jasepimnm Hame nebonesmoe uccnegopanue. Jaa moboro HaTy-
PAJIBHOro YMCJIA L MOXKHO YKAa3aTk TAKYIO CEepHIO KoMaua A, uto [Al=n
M OpU NEpPECcTAHOBKE OBYX KOMaHJ HNOJy4YaeTcd cepud A’, IJIf KOTO-
poii [A’] = 2[A] + 1. [IpuBesem npumepsi:

A
B " a =
a)
A
E - . L]
6)
Puc. 7
A (puc.7,a):
BIIPaBO; 3aKPACHTS; ... BIPABO; 3aKpacuTs ( n pas)
3akpacums -
33aKpaCHTh; BJIEBO; ... 3aKPACKHTH; BIIEBO ( n pa3)
eHu3
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A’ (puc.7,6):
BIPABO; 3aKPACKUTB; ... BIPaBo; 3aKpacuTs ( n pas)
BHUI
3aKpacHTh; BEBO; ... 3aKPacuTh; Bieso ( n pa3)
sakpacums

AHanoruuno 14 N00bIX HATYPAIbHBIX YUCEN S M t, TAKUX, YTOS St <
<2s+ 1, HeTpyaHo ykasarh anroputMbl A A’ yT0 [A]l=su[A']=t.

OxoHY9aTeNbHO NoTy9aem:

ayroputmbl A M A’, noiyvalommueca Apyr U3 Ipyra nepeMeHoil
MeCTaMHM JIBYX KOMaHl, ¥ TaKkue, 4To [A] =s 1 [A’] = t MOXKHO yKa3aTh
B TOM M TOJILKO B TOM Cllyyae, Korja

s<t<2s+1ut<s<2t+1,
78115
(s—1/2<t<2s+1.

B gacTHOCTH, €CIM NPM MCHOJHEHUH aJITOPUTMA 3aKpalllMBAETCA
5 KJEeToK, T. €. S = 5, TO NOCJE MEPECTAHOBKM Napbl KOMaHI NOJY-
Yal0TCA aJIrOPUTMbI, IPM MCNOJHEHUM KOTOPBIX 3aKpallUBAETCA OT
5—1)/2=2102X5+1=11KnerTokK.

14. JlocTaToyHo nepenucath OCAEN0BaTEIbHOCTL KOMaH B 00-
PATHOM MOpPANKE, & 3aTEM B Ka’XKNO0W KOMaH[e NePEMEIIeHUA U3Me-
HUTH HANpasieHue mara Ha npoTuBonojoxuoe. Peinenue 3anaum
HYXKHO NOACHUTH PUMEPaMU.

§ 5. HCIIOJIHUTEJIb YEPTE2KHHK
H PABOTA C HHM (24)

fl ¢ netcrea ne mobun opan!
A c percTBa yroa pucosan!

Hagen Kozan

B § 5 usyvaerca HoBblil ucnonuurens — Yeprexuuk. Uayyenune
Yeprexnuka TpebyeT OT y4allMXca yMEHUA CBODOIHO ONEepUpOBaTh
IEKAPTOBLIMM KOODAMHATAMM TOYEK Ha [JIOCKOCTH, BLINOJHATL M
3aNMCHIBATH B KOOPAMHATAX CJI0XKEHUE BEKTOPOB.

Ocuosuvie ueau. [Nosmakomurs yyammxca ¢ Yeprexuukom,
PacliMpyUTL MX NpelcraBiedHua 00 ucmoanurensx. [oarorosute
YYalMXCA K M3YYEHMIO BCIIOMOTaTEIbHbIX aJ1ropuTMoB (§ 6).

TpeOGoBaHuA K 3HAHHAM H YMEHHAM. Y YaMECA HOJKHLI 3HATH
KoMaHIbl YeprexHWKa; YMeTh COCTaBIATh M 3aM0MCHIBATH ajro-
PMTMBI ynpasieHua YepTeXXHUKOM, B 9aCTHOCTH, aJIFOPUTMbI PHCO-
BaHuA OYkB, UMPp U IPYrUx HECIOXKHBIX M300paxeHuii; No 3annucu
aJIFOPUTMA HA aJITOPUTMUYECKOM A3BIKE BOCIIPOM3BOIMTH AEHCTBMA
Yeprexuuka.
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OCHOBHBIE IOHATHA

[laparpad 5 3pauMTENBEHO MEHEE, Y€M MpeNbIAyIUni, HaChIIEH
HOBBIMM NOHATUAMM. 31€Ch Pa3BUBAIOTCA 3aj0xkeHHbIe B § 4 unewm,
IEMOHCTPMPYETCA BHEIHee pa3HooOpa3ue MCNOJHUTENEH U eIuH-
CTBO aJITOPUTMUYECKOro NOAX0a K YIPaBJIEHHUIO HMH.

Baxneiimee HOBO€ MOHATHE 3TOro maparpada — KOMAHgsI C
apzymenmamu.

Ilpu BBI30BE HEKOTOPHIX KOMaHI HEJOCTATOYHO COODINMTH MC-
[OJIHUTEINO, 9TO OH JoJukeH caenath. Heobxonumo nepepath emy
HEKOTODYIO gOTONHUIMEAbKYI0 UHGOpMayuio. ITa nHPopMaumna
nepeiaercd C NOMOIIbBIO apryMEHTOB.

B namatu 9BM aprymenTsl 3agaiorca B Buje geruvun. Kaxnan
KomaHaa TpebyeT apryMeHTOB ONpeNe/IEHHOrO muma: HAIpUMEp,
naa komana YeprexHuKa “CMECTUTBCA B TOYKY” M “CMECTUTHCA HA
BEKTOD” apryMenTaMy IOJKHbI ObITh BemecTBennbie 9ucia. [lons-
THA BEMYMHBL M TN noApobGHO paccmoTpenb B § 11,

OBIIHE YKASAHH A

AnemenTapuble nedcTeua YeprexkHWKa NOCTATOYHO MPOCTHI M
Haraanusl. B T0 %€ BpemMa ocBoeHue 3THX NEHCTBUIA ONMpaeTCA HA
onpeneyieHHyn MaTeMaTU4YeCKYIO [OAroTOBKY y4almuXcA. ﬂoammy
HU3Yy4YeHue qepTBKHMKa uenecooﬁpasﬂo COY€TaTh C MOBTOPEHUEM TE-
Mbl “BekTopel Ha nyiockocTu”, yneaus ocoboe BHUMaHUE CIOXKEHHUIO
BEKTOPOB.

MaTepu1as no3sofAeT B IIMPOKUX Mpedesiax BAPbUPOBATH MATEMA-
THY€CKYI0 TPYAHOCTE 3alaHMii B 3aBMCMMOCTH OT YDOBHH [OJ-
FOTOBKM YYallMXCAH.

Komauabl YepTrexxHuka B 01HOM OTHOIIEHUU CYIECTBEHHO OTJIM-
yaiorca ot koMana PoGora — ouu umeor aprymentsi. B§ S usyuenne
KOMaHg ¢ apryMesTamu ofaeryaeTca TeM, YTo BO BCEX aJIFOpPUTMAax
apryMeHThl YKa3blBalOTCA B BUIE YHCeL.

HanGonbyo TpyIHOCTE 0JIA M3YYE€HUA NPEACTABJIAET KOMaHaa
Yeprexuuka “cmecTuThca Ha BekTop (a, b)”. Ucnoneaysa sty koman-
Iy, MOXHO C MOMOIULIO OOHOI'O W TOI'O € ajJropMTMa I10JY4YaTb
3ajaHHoe u3obpaxeHue B pasHbIX MECTaX MMJIOCKOCTH, MEHAA JIMIIb
HaYaJbHYIO TOYKY.

[Ipy uaysenun § 5 MOXKHO M3MEHUTD MOPALOK HU3JIOXKEHUA U MOC-
ne onMcanua komana Yeprexnuka (0. 5.2) paccmoTpers npumep a-
roputma ynpasiaenusa Ueprexuuxom (. 5.4), B koTOpoM KOMaHaa
CMelleHnA Ha BeKTOp He ucmoias3yerca. [locne aroro, korpa yua-
INECA OCBOATCA C HOBBIM MCNOJHUTEIEM, MOXHO NEpeiTH K u3yde-
HUIO KOMaH bl CMELLEHUA Ha BeKTOop.

[1pu u3yuennn 310k KOMaHAbl Hy KHO HATIOMHUTD ONEPaLHIO CJI0-
KEHUA BEKTOPOB M CBA3ATH €€ C BHIMNOJIHEHUEM KOMaHlbl: €CJIM [IEPO
HaXOJUTCH B TOYKE A. TO NMOCJI€ HCNOJITHEHHA KOMaHIbI ¥ CMECTUTBCH
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Ha BekTop (a, b)” nepo cMecTUTCA B TOYKY B Takymo, 40 OB = OA +
+(a,b) (cm. puc. 10 yuebuuka).

B § 5 BBoaMTCA 3anMCh BELIECTBEHHBIX YMCEJ C TOYKOH BMECTO
3anAToii. BeipaboTky COOTBETCTBYIOIIMX HABBIKOB MOXKHO OTJIOXKHTh
no 8 7. B npumepax anropuTmoB B § 5 ¥ 6 MCNOJIb3YIOTCA TOJILKO
LIEJIbIE YUC)Ia.

PEKOMEHJAIIHHA K BENEHHIO YPOKOB

Mb1 3HaKOMHMMCA C HOBBIM McnojHMTeNleM — Yeprexunukom. Bo
MHOI'OM OH HANOMHHAET PeasibHO CyIlecTByllee ycrpoiictso IBM
— rpagonoctpouteiib. MeToanuecku Goliee onpasiaHo BBECTH KO-
MaHIbl YeprexkHHUKA B TAKOM MOPAIKE: CHaYata KOMaHLy aGcooT-
HOro cmeuenus (B TOUKy), 4 3aTeM, OC/IE BBINOJIHEHUA HECKOJIBKMX
yNpaxxHEeHHii, KOMaH 1y OTHOCUTEILHOrO cMeinenus (Ha BekTop).

Buinonnum Hec/oxkHOe 3alaHue, HanpuMmep ynpaxuenue 4,a),
npusenennoe ua c. 37 yyebuuka. [Ipn arom Gynem cuuTaThb, 4TO B
MCXOIHOM OJI0XKeHUM [1epo YepTexkHMKA NOIHATO M PACIIOJIOKEHO B
HadYaJje KOOpJuHaT.

&JIT OTPE30K
AaHo | nepo noaHATO
najo | napucosaH oTpesok (puc. 8)
Haq #
CMECTHTLCA B TOUKY (1,2)
OILYCTHTb OEPO : X
CMECTHThLCA B TOuky (—1,1) R
MOOHATE NEpOo
KOH Puc. 8

B cocraBnenHOM anropuTMe MocjielHAA KOMaHAa KaXeTcH -
Heid. OnHako B Heil ecThb cMbici: nociae paborel ¢ Yeprexkuukom
HYXHO HNOAHATHb nepo, 9ToObl NpM clenywmeMm obOpameHuu K
YeprexxHUKY HE HApMCOBaTh JUIIHMX JuHMi. (B omnoii cronosoit
sucen npussis: “Tloxkymanu — yOupaiitecs 1)

[MonoGroro poia npasuiia HOCAT XapaKTep PEKOMEHAanuii, UX
coOniogeHne NOMOraeT yMeHbIIMTh KOJMYECTBO O0TKa30B. B 1o ke
BpeMA OTCYTCTBHME NOCHEIHE KOMaH/bl B [IPUBEIEHHOM aJIrOPUTME
HE MOXKET CYNTATLCA OIIUOKOIH.

Bonpoc. Uro Oyner, eciu BLINOJHUTE KOMaHIbl aJI'OPUTMA
“oTpesok” B oOpaTHOM nopajke?

O 15 e 7. Byer HapucoBaH TOT XK€ CaMblii OTPE30K, TOJBKO NEPO
OCTAaHEeTCA Olly ieHHBIM M Oy IeT HaxoAuTLCA B Touke (1, 2).

BroBb BCOMHMM 3aJaiy O BOJKE, ko3e W Kanycre. Komauna
nepenpaBUTh KO3y Ha npasblil Geper BbirjiAlena Tak: supaso (kosa).
B xomaupgax raxkoro tuna ectb apzymenm (B 1jannoM ciyyae —

52



ko3a). B o6mem Bune cucremy komana KpecrbanuHa MOXKHO KOPOTKO
NpeiCcTaBUTh TakK :

BJ1eBo (apr x);
snpaso (apr x), rae x = BoJk, K03a, Kanycra, HU4€ero.

Kak sugum, xomanga YeprexHuka Toxke MMeeT apryMmeHTtsl. B
o0meM BUIe OHA BBITIALNT TakK:

CMECTHUTLCA B TOYKY (apr e x,y).

CnyxebGHOe CNOBO &pr MOKA3blBaeT @ug MEPEMEHHBIX X M V.
ITO apryMeHTbl, T.€. I€PEMEHHbIE, IHAYEHUA KOTOPbIX JOJIKHbI ObITH
W3BECTHLI NEPEY BLITIOJIHEHUEM KOMAH/IbI.

B onucauuun CKHU KpecTeauuna Bo3MOKHbBIE 3HAYEHHUA APTryMeH-
Ta ObLLIM 3ajaHbl C IOMOmBIO nepexucaerus. O61acTh 3HaYEHUH
apryMmesTosB B Komanjae Yeprexuuka 3anaercs C NOMOIILIO YKa3aHUA
muna nepeMeHHbIX, IPUHUMAOIKUX 1eiCTBUTENbHbIE (B MHPOpMa-
THKE — BELIECTBEHHbIE) 3HAYE HUA.

Bonpoc.Yro Gyner HapucoBaHO NpH MCIIOIHEHNH ATOPUTMa
“OTpe3oK”, eci MOMEHATh 3HAKM BCEX apryMeHTOB Ha MPOTHBOMNO-
JI0XKHbIE?

OTeer. [lonyuuTca oTpe3ok, CHMMETPUIHBI OTHOCHTEJILHO
Hayajia KOOPAMHAT, T.e. ToukH (0,0).

3aremM MOXHO NpeNJIOXMUTh YYEHUKaM [ TPEHUPOBKHM COCTA-
BUTH aJIFOPUTM MOJIYYEHMA KAKOro-HuGynb NpOCTOro pUCyHKa, Ha-
npumep, nomuka (puc. 9).

aar nomuk 1

JaHo¢ | nepo NogHATO

najo | napucosaun nomuk (puc. 9)
nau
CMECTUTLCA B TOUKY (1,3)
OIyCTHTB NIEPO 3
CMECTUTLCA B TouKy (4,3)
CMECTUTBCA B TOUKY (4,1) 2
CMECTUTHCA B Touky (1,1)
CMECTUTHLCA B Touky (1,3) &
CMECTHMTLCA B TOUKY (2,4) &
CMECTHTBLCA B TOUKY (4,3) el aite B M
NOJHATH IEPO Puc. 9
KoH

iy (xpsima B 1.(2,4))

Y1061 060CcHOBaTL HEOOXOIMMOCTL BBEJCHWA KOMaHIbl OTHO-
CUTEJILHOIO NepeMelleHia Nepa, MPeLI0oXKUM YIalluMCA COCTaBUTh
aJrOpUTM PMCOBAHWA TOYHO TAKOrO XK€ JOMMKA, HO CO CMelieHneM
BIpaBo 1o ocu x (puc. 10).
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Kaxne u3MeHeHUA CliedyeT BHECTH B COCTABIIEHHBIM aJropurm?
[MoHATHO, 4TO NPUAETCA B KaX [0 KOMaHJe C apryMeHTaMu YBeJIu-
YUTh 3HAYEHME KOOpAMHATHI X Ha emuumuy. [lomywaerca, uro nns
PMCOBaHMA ABYX OIMHAKOBBIX (UrYp B pa3HbIX MECTaX KOODIMHAT-
HOI MJI0CKOCTH TpeGyeTCA MUCATh ABa Pa3IMIHBIX anroput™a. U Bce
M3-3a TOrO, 4YTO KOMaHa “CMECTMTbCA B TOYKY” NMPMBA3aHA K Hayaly
koopaunat. YroGm mibexars atoro meynobersa, B CKU Yep-
TeXHMKa BBEJeHAa KOMaHIa:

CMECTUTLCA Ha BexTop (apr Bemy a,b).

AJT JOMHK 2

JaHa0 | nepo nogHATO

Hajo | Hapucosan nomMuk (puc. 10)
nay
CMECTUTHCA B TOUKY (2,3) (xpslwa B 1.(3,4))
OILYyCTUTL NIEPO ” A ¥
CMECTHTBCA Ha BekTop (3,0)
cMecTHTHCA Ha BekTop (0,—2) 3
CMecTUTHCA Ha BexTop (—3,0)
cMecTuThcA Ha BexTop (0,2)
cMecTuThCA Ha BekTop (1,1) 1
CMECTMThCA Ha BeKTop (2,—1) X
NOJHATH IEPO T R PR PN T
cMecTUThCA B Touky (0,0)
Kon Puc. 10

s CMEIEeHNA JOMUKA 10 KOOPAMHATHOM [IJIOCKOCTH 10CTaTOY-
HO B 2IropuT™Me "10MUK 2” M3MEHUTE APT'YMEHTHI IEPBOM KOMAaH I bI.

Ina o6bAcHenMA 0COGEHHOCTH 3aNMCH JECATHYHBIX Jpobel B uu-
GOopMaTHKE HAIIOMHMM YYEHHKAM, YTO B Hamem jomuke temuo. [Ipeno-
MM MM BBIPE3aTh B IEpeIHei CTeHe KBaapaTHoe okowko (puc. 11).

[locne pucosanma momuka nepo YepTexkHMKA HAXONAMTCA B MC-
XOJHOM TOJIOXeHUH. YToGbl MonacTh B JIeBblif HUXHMI Yroa OKHa,
HeoGX0AMMO CMECTUTLCA BIIPABO 110 X HA 2 ¥ BBEPX N0 y Ha 1.5. Ecnu M1
3anuuIeM KoManay “cmectuTbea na sexrop (2,1,5)”, To ona Moxer GbITh
NOHATA NO-pasHoMy (kak u3BecTHaA (paza "KasHMTH HEJIb3A TMOMMUIIO-
BaTh”). YepTexHUK MOKET CMECTHTb Mepo Ha 2,1 o X H HA S MO y, H

: Ky (kpbia B 1.(2,4))
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OKOLIKO NOBHCHET Haj goMukoM. YToObl He OBLIO My TaHMLBI, JOrOBO-
PHMCHA BCEraa Ueayio 1 ApoOHyIO 9aCTh YMCNA PasaeaTh TOUKOMi. Anro-
PUTM PUCOBaHUA JOMMKA C OKHOM Dyzer Takum:

AJIT JOMUK C OKHOM
aano | nepo noguaTO
Hajxo | vapucosan 1omMuk ¢ okHom (puc. 11)
Hay
CMECTUTLCA B TOUKY (1,3) ]
ONYCTHTb IEPO
CMECTUTHLCA Ha BexTOop (3,0) KOMaHbI
cMecTUThCH Ha BexTop (0,—2)
cmecTUTLCA Ha BexTop (—3,0) ¢ AJIrOpUTMA
CMECTUTLCA Ha BexTop (0,2)
cMecTUThCA Ha BekTop (1,1) IOMHK 2
CMECTMTLCA Ha BekTop (2,—1)
NOOHATH N1IEPO
CMECTUTBCA B Touky (0,0)
CMECTUTLCA Ha exTop (2,1.5)
OIYCTMTh IEPO

cMecTUThCA Ha BekTop (1,0) HOBbLIE
cMecTuThCA Ha BekTop (0,1)
cMecTUThCA Ha BeKkTop (—1,0) KOMaH/IbI

cMecTuThCA Ha BexTop (0,—1)
NOAHATH NEPO
CMECTUTLCA B TOuKYy (0,0)

oH

-_——

C nomowmsio Yeprexnuka MOXKHO HE TOJIBKO PHCOBATh, HO M M-
catb. [Ipn atom npowe crpouts 6yksbl M HU@PLI U3 OTPE3KOB IIpPA-
mbix. Takasa ¢gopma cTana aJA HAC NPMBLIYHONM: OHA BCTPEYAETCA Ha
371eKTPOHHbBIX Yacax, pa3/jIMYHbIX Tab10, TOYTOBBIX KOHBEPTAX M T.1.

3ananue.Cocrasbre anropuT™ pucobanus 6yksst “A” (puc. 12).

air 6yksa A
aano | nepo B nesom HMxkHEM yrity Gynymeit Gyksbl ¥ IOIHATO
Haao | HapucoBana GykBa A, Nepo B Hayasle cienylomei GyKsb

| {puc. 12)

Hau
OIYCTHUTD [IEPO
CMecTUThLCA Ha BexTop (0,3)
CMECTMTBLCA Ha BexTop (1,1)
cMecTUThCA Ha BekTop (1,0)
cMecTUThCA Ha BekTop (0,—4)
cMecTUThLCA Ha BexTop (0,1)
CMECTHTHCA Ha BekTop (—2,0)
NONHATD HEPO
CMECTMTLCA Ha BekTop (3,—1)

KOH
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3anuiuem B CJAOBaApSL:
apr — ofbABIEHHE BEJIMINH-aPIyMEHTOB;
Bl — ONMCAHME BEJIMIMHBI BElECTBEHHOrO TUIIA.

YKA3ZAHHA K YIPAXKHENNAM

1. a) 3anmce 3.5,7 Moxer ObITh NpOYNTaHA ABYMA cnocobamu:
3.3.7u3.5.7.

6) B 3anucu, koropyio caenan [leTs, HyKHO HECKOBLKO 3alATHIX
3aMEeHMTh TOYKamMM. T0o4YKa MOXET CTOATH TOJLKO BHYTPM TMCHa, a
yuciia pasgennorca sanaroit. [loaTtomy nonxuo cobmonarsca ycno-
BUe: Mexny Jo0bIMU IBYMA TOYKaMM NOJXKHA ObITh XoTA ObI OnHa
3anaras.

Ecau nocrasieno n To4eK, TO B 3AIMCHU 10JI2KHO BCTPETUTLCA M0
Kpaliieii mepe n—1 3anaTeix. Bcero Touyek M 3anATeIX 4 WITYKM,
CJIeJ0BATENbHO, N+N—1 <4, T. €. 2n < 5. 3HAYMT, N MOXKET NPUHUMATh
3nayedua 0, 1, 2.

[Ipu n=0 3anucs, npoyuTsIBaETCA ONHUM criocobom: 7,3,5,0,1.

IIpu n=1 umeworca 4 cnocoba: 7.3,5,0,1; 7,3.5,0,1; 7,3,5.0,1;
733501,

ITpu n=2 umerorca 3 cnocoba: 7.3,5.0,1; 7.3,5,0.1; 7,3.5,0.1.

Bcero 8 cnoco6os.

3. 310 ynpaxHeHue NOArOTABJIMBAET YYalIMXCH K MCHOJIb30Ba-
HMIO BCIIOMOTATEIbHBIX aJITOPHTMOB.

CocTaBuM CepMI0 KOMaHI A/ DMCOBAHUA OKOIIKA. J3TO MOXKHO
clenaTh, Hanpumep, Tak (Mbl CYMTAEM,YTO NEPO B JIEBOM HMXHEM
Yy 1OMUKa):

NOJHATH [1€PO

cMmecTUThCA Ha BekTop (1,1)
OIlyCTUTb IEPO

cMecTUThCA Ha BekTop (2,0)
cMecTuThCA HaBekTop (0,2)
cMecTuThCA Ha BekTop (—2,0)
cMecTUThCA Ha BekTop (0,—2)
cMecTuThCA Ha BexTop (0,1)
cMecTUTHCA Ha BekTop (2,0)
cMecTUThCA Ha BekTop (—1,0)
cMecTUThCA Ha BekTop (0,—1)
NONHATH I€PO

CMecTUThCA Ha BexTop (—2,—1)

3areM 3Ta cepuMA KOMaHI NPUIIKCHIBAETCA B KOHEI airopuTMa
” "
HOMMK”,

4. 3apanmna ynpaxHeHua 4 MOXKHO PaCCMATPUBATSL B IBYX IIJIaHAX.
Henocpencreennoe BbinoJHEHWE 3alaHUil HANpaBJieHO Ha Bbipa-
OoTky HaBpikoB npumesHenun komani Yeprexuuka. [lpu Takom
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NOAXO0JE MOXKHO OrPaHUYMTLCA B CJIyYasax ') — €) pucoBaHneM KaKOi-
HuOy b onHo 13 TpeGyemsix Guryp. [lanee MoxHO nocnenoBaTeNb-
HO YBENIWYMBATHL CJOXKHOCTb 3aJaHMii, Mpeljiaras HApDMCOBaTh He-
CKOJIBKO (PUryp, MCCIIEIOBAaTh W OMMCATh MHOXKECTBO BO3MOXKHBIX
pellieHuid. 3aech BO3HUKAIOT ONPENeIeHHbIE MATEMATUYECKHUE TPY -
HoCTU. B Takom Buje 3ajanua MOryT GbITh NPENJIOXKEHBI CHJILHBIM
YYEHUKAM.

a) Hanbonee npocroe pemenue moay4aercs, €ClM COCTaBUTh
JICOPMTM M3 TPEX KOMaHI:

CMECTUTBHCA B ToukYy (1,2)
OnyCTl’[Tb nepo
CMEeCTHUTHCA B TOUKy (—1,1)

MoxHO paccMOTpeTh PElIeHHE TOM ke 3aJa9M C MCII0J1b30BAHU-
€M KOMaHIbl “CMECTMTHCA Ha BeKTop”. [1J1 3TOro HyKHO Ha pUCYHKE
onpesesuTh BeKkTop cmemenua nepa — (—2,—1). lNonesno nats dop-
MYJIUPOBKY B TEPMMHAX HalpapjeHuid: epo CMellaeTCA Ha Be elu-
HMULL BJEBO M HAa ONHY €IMHMLY BHM3. TakuM oOpaizom, B npu-
BeIEHHOM CEPHUM KOMaH [ NOoCcaeHAA KOMaHia MoXeT ObITh 3aMeHeHa
KOMaHI0i “CMeCTUTHCA Ha BexTop (—2,—1)".

6) [l1a pucosanma KBaapara noaxoauT GparMenT ajiropurma “1o-
MUK

OIYCTHTB Nepo

CcMecTUTLCA Ha BekTop (4,0)
cMecTUThCA Ha BekTop (0,4)
CMECTUThCA Ha BexTop (—4,0)
cMecTUThCA Ha BexTop (0,—4 )
NOAHATD IE€PO

B} AIPOPUTM N0JIy4a€TCA U3 NPeblIyEero 3aMenoii 4 na 6.

r) HauGonee npocTeie pewmenus noayyalOTCA, €CJAM PUCOBATh
OTPE30K, NapaJjebHblid O0HOM M3 KOOPIMHATHBIX OCEH C KOHILIOM B
Touke (2,2), Hanpumep:

CMECTUTBCA B TOUKY (2,2)
OINYCTHUTDb Ilepo
CMecTUTbCA B TOYKY (5,2)

MoxHO yCoXKHUTE 3alaHHE U NPENJI0XKMUTh OIMCATH BCE OTPES-
KW, NapaJuiesibHble OJHOM M3 oceil U YI0BJIEeTBOPAIOIIKE TpeOoBaAHU-
am 3agaym. Takue oTpesku umeor kouusl (a,2) u (a+3,2) nau (2,a) n
(2,a+3),rne—1<a<2. .

Pa3bop pasnuusbIX pemIeHMid MO3BOJAET NOKA3aTh CHeUMOUKY
KOMaH bl CMelllenuA Ha BeKTop. PaccMoTpum cepuio komann:
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CMECTUTBLCA B TOYKY (2,2)
OIYCTHTb NEPO
CMECTUTLCA Ha BekTop (3,0)

B pesyJsisTaTe MCHOJIHEHUA BTOM CEPUM OYIET HAPUCOBAH TOT Xe€
OTPEe30K, YTO M B PE3yJbTATE MCHOJHEHMA CEpPUM KOMaHd, [NpH-
BeleHHOil panee. Eciiv 3aMenUThL NEPBYIO KOMaH Iy KOMAaH 0 BUIA

CMECTUTBLCA B TOUKY (a,2)

rie a — uoboe YMUCNO, TO B PE3yNbTATE MCIOJHEHUA MOTYYEeHHOMR
cepum ByneTt napucosal OTpe3ok ¢ kouuamu (a,2), (a+3,2). Ecim —1 <
<a<2, TO3TOT OTPE30K [IPOXOAMT Yepe3 Touky (2,2).

n) Herpynro mapucosats TpeGyemblii KBanpaT cO CTOPOHAaMH,
rapaJiiejibHbIMY OCAM KOODIMHAT:

CMECTUTLCA B TOuKY (1,1)
OIYCTUTh IEPO

CMECTUTHCA B TOYKY (—1,1)
CMECTUTBCA B To4Ky (—1,—1)
CMECTUTLCA B TOuKY (1,—1)
CMECTMThCA B Touky (1,1)

IIpumensan komauy “CMECTUTLCA HA BEKTOP”, MOXKHO 3aMUCATh
TaKyI0 CEpPHIO KOMaHI:

CMECTUThCH B Touky (1,1)
ONYCTHUTH NIEPO

cMecTuThCA 1a BekTop (—2,0)
cMecTUThCA Ha BekTop (0,—2)
cMecTUThCA Ha BexTop (2,0)
cMmecTuThbCa Ha Bekop (0,2)

Ilpu ncnonuenun obeux cepuii nepo Gyner 06X0QUTL KBajapaT
[IPOTUB 4aCOBOW CTPEJIKM, Haynuas ¢ pepuunsi (1,1).

[locne cocrasieuua NOCHEIHEr0 AJropuTMa MOXKHO MperJio-
2KUTb IOMOJHUTE/IbHBLIE BONPOCHI.

Kaxk usmeunts anropurtm, 4To0bl PUCOBaNME KBAJIpaTa HAYMHA-
nock ¢ sepmunbl (—1,1)7 (MsMenuTs nepBy1o KOMaLLy U N€PEeCTABUTH
TPETHIO KOMAH/y B KOHELl.)

Kak #amenuTs airopurm, 4robel nepo obxoauio ksBaapar no
yacosoi crpenke? (Hyxkuo sanucaTs KOMaHAb CMEIEHUA HA BEKTOD
B 0GpariHoM NopAnKe ¥ 3aMEHUTH CAMU BEKTOPBI Ha MPOTHBOMNOJIOX-
HBLIE, T.€. 3aMEHMTh Ha NPOTUBOMOJIOXKHLIE 3HAKH APryMEHTOB).

Kak mamenuTs anroputm, 4To0bl OCHE €ro MCHOJHEeHUA Obl
HapuUCOBaH KBaapaT ¢ uenTpom B Touke (3,3)? (Ileppyio komanny same-
HUTb KOMaHIO0M “CMECTUTLCA B TOUKY (4,4)".)
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e) 3ananue 6au3ko k 3aganuio B). HerpynHo HapucopaTh npamoy-
roJbHUKH, YAOBIETBOPAIOIIME YCIOBHAM 3anadu. Hanpumep, umeiorca
IBa NPAMOYFOJbHHKA CO CTOPOHAMM, NapajjlefbHBIMH OCAM KOOp-
AMHAT, y KOTOPBIX [pABaA BEPXHAA BEPIIMHA HAXOAMTCA B Touke (1,1), —
“BBICOKHI” M "IHPOKMIA”. ITH NPAMOYroJbHMKM OyayT HapHCOBaHbBI
nocie UCNOJHeHUA CEAYIOIUX CEPUii KoMan I:

CMECTHTLCA B Touky (1,1) CMECTUTHLCA B TouKy (1,1)
OIyCTUTh NIEPO OMYCTUTb EPO

cMecTUTLCA Ha BekTop (—3,0)  cmecTuThCA Ha BekTOp (—4,0)
cmecTuThCA Ha BekTop (0,—4)  cmecTuTsca Ha BekTop (0,—3)
CMECTUTHCA Ha BekTop (3,0) cMecTUTHCA Ha BekTop (4,0)
cMecTuThCA Ha BekTop (0,4) cmecTuThCA Ha BexTop (0,3)

Mo2xHO0 NOCTaBUTb BONPOC: KAKUM YCJIOBUAM NOJIKHBI Y IOBJIET-
BOPATb YXC/A 2 U b, 4ToOBI NPAMOYroJILHUK CO CTOPOHAaMM, Mapal-
JieJIbHLIMU OCAM KOODIMHAT, M [paBoil BepxHel BeplIMHONW B TOYKE
(a,b) conepaxan suyTpu ce6a nayano koopauuar? [pu O<a<3 n O<b<4
nonoMaeTr “BLICOKMIA” mpaAMoOyronbHukK, npu O<a<d u O<b<3—
“IIUPOKMIA”.

Jlanee MOXHO MPeAIOKUTH CEPHUIO 3a]aHM TUNA: KAK COCTABUTL
aJIropuTM AJIA PUCOBAHMA HPAMOYIOJILHMKA C I1PABOI BEpXHE Bep-
wuHoi B Touke (a,b) mpu pasnuumeix a u b. TpeByemsie anropuT™sl
MMEIOT BUJ: IepBas KOMaHJa — “CMeCTUTLCA B TO4KY (a,b)”, 3aTem —
nocle onyckaiua nepa — cepya KOMaH[ AJA PUCOBaHMA “BbICOKOro”
MM “ILKMpPOKOro” NpAMOYro/lbHMKA B 3aBHUCHMMOCTM OT TOrO, KakKuM
YCJIOBMAM Y IOBIETBOPAIOT YMcia a u b. Hanpumep, ana roukm (2,2)
noaxoauT 0G0 U3 3TUX ABY X IPAMOYI0JILHMKOB, 114 ToukH (3.8,1) —
“IIUPOKMIA” U T. 1.

%) B xayecTtse 0gHOr0 M3 BO3MOXKHBLIX PElIEHMIA MOryT ObITh
paccMorpeubl anroputMbl B) u r). PaccmarpuBas obwmii ciyuyai,
MOk HO Hosiee OCHOBaTEIbHO OCBOMTh KOMaHAY CMEIleH!A Ha BeKTOPD.
C 3T0i1 1eJbI0 NONE3HO pa3olpaTh aIropuTM, 3aNUCaHHbIA B 06 LemM
BH]E:

CMECTMTLCA B TOUKY (a,b)
ONYCTUTh IEPO

CMEeCTMTLCA Ha BeKTop (x,y)
CMeCTUTLCA Ha BeKTop (u,v}
CMECTMTHCA Ha BeKTOp (—x,—y )
CMECTUTHLCA Ha BeKTOop (—u,—v )

3necs a, b, X, ¥, u, v — NpoM3BOJIbHLIE YUCIA, YAOBIETBOPAIOMINE
aup ogHoMy TpeGosanuio: BexTopsl (x,y) 1 (u,v) He KoxkHBI GbITH
KoJlIMHeapHsl (napayienbusl), T.€. XV # yi.

B sagauuax r) — e) moryT GbITh MONYyY€HBl OTPE3KH, KBAAPATHI U
NpAMOYroJbHMKM, HaKJIOHEHHbIE OTHOCHTENbHO oceit. Haxoxnenue
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TakKMX QUIyp CBA3AHO C TPYIHOCTAMM MAaTEMaTHYECKOro XapaKkTepa.
Hanpumep, aro6b1 HapucoBaTs OTPE30K IJIMHBL 3, HYXKHO CMECTHTDL-
¢ Ha BeKTOop (X,y), KoOOpAMHATBLI KOTOPOIO Y OBJIE€TBOPAIOT COOTHOII €~
HUIO

x24y2=32

M 3aNMCHIBAIOTCA KOHEYHBIMU TE€CATHYHBIMK Hpobamu. Takue ypasue-
HUA PacCMaTpUBAaIOTCA B TeopuM uucen. OueBuanbie pemenua x=0,
y=3 uam x=3, y=0 naiot oTpesku, napaniensusie ocam. He npusons
o0mero anain3a, yKaxeMm HEKOTOpbI€e JOTIO/IHUTE bHEIE PELIeHNA.

r) Jdauny 3 umeloT BexTopsl ¢ Koopauuaramu (1.8,2.4), (0.74,2.98).

1) TpeGoBanuam 3anadu yIOBJIETBOPAET KBaAPaT C BEPUIMHAMM
(0.2,1.4),(1.4,—0.2), (—0.2,—1.4), (—1.4,0.2).

€) Bextopei (2.4,3.2), (2.4,—1.8) nepnenauky IApHBLI M UMEIOT 11K~
HbI COOTBETCTBEHHO 4 M 3. Ucnionb3ys 3TH BEKTOPBI, MOXHO YKa3aTh,
HalpUMep, TaKyIlo CEPMIO KOMaH 118 PUCOBAHUA IPAMOYTOJIbHUKA

CMECTUTLCA B TOuky (—1,0)
ONYCTUTL [1€PO

CMECTUTLCA Ha BEKTOP (2.4,3.2)
CMeCTMThCA Ha BekTop (2.4,—1.8)
CMECTMTLCA Ha BeKTop (—2.4,—3.2)
CMeCTHUTBLCA Ha BekTop (—2.4,1.8)

5,8. 3apanua B 3THUX YNpaXKHEHMAX HOCAT CTAHJAPTHHIA Xa-
paKkTep ¥ MOryTr ObiTh MCNOJIb30BaHbl 1JIA 3aKPEIJIEHHA HABBIKOB
ynpasieaua YeprexxHUKoM. YpaXXHEHUA NOArOTABIMBAIOT BBENE-
H1e BCIOMOraTe/IbHbIX 2ArOPUTMOB, O3TOMY B AJITOPUTMAaX PHCOBA-
Hua OyksB M uMdp cielyeT MCHOIb30BATh KOMAaHAbl CMEIIEHUA Ha
BekTop. [lonesHo o6paTTh BAMMaHKME HA CIIyYau NOBTOPEHMA CepHii
KOMaH [ I/l NOJIy4eHWUA OAMHAKOBBIX (PparmMeHToB M300 pazkeHu.

CnenaeM OIHO 3aMeYaHME K YIPaXHEHHIO 5,r). 3epKalibHbIe OT-
paxenuna 6yxs "U” u “P” oTHOCUTE/ILHO IOPU3OHTAILHON OCH — 3TO
Oyksbl “"N” 1 ”b” (He3aBHCHMMO OT TOr0, Kak NPOXOAMT 3Ta OCh: BbILIE,
uuxe Gyks uiuu nepecekaer ux). CUMMeTpUA OTHOCUTENBLHO MOpPH-
30HTAJILHOM OCM IOJIy4aeTCA 3aMEHOM 3HaKa BTOPOH KOOpIMHATEI Ha
[IPOTUBOINOJIOXHBIH.

6. B ynpaxHenuu 6 TPYIHOCTb ONpPENEIAETCA B OCHOBHOM Ma-
TEMaTH4eCKHM COlepKaHueM 3a1ay.

a) Hyxuo0 o6paTtuTe BHMMaHME Ha CJIENYIONIEE: ECIIM NPY ABHAKE-
HMH N0 3aMKHYTOM JIOMaHOM JMHUM NE€PO BO3BPAIIAETCA B MCXOIHYIO
TOYKY, TO CyMMa BCEX BEKTOPOB CMEILEHMA PaBHa HYJIEBOMY BEKTOPY.
B sacTHocTu, 1A npoussosibHOro tpeyronsiuka ABC umeem CA=
=—(AB+BC). Takum 00pa3om, 3aiaB Napy HEKOAAUHEAPHbIX BEKTO-
poB (x,y), (u,v) u Touky (a,b), nony4aem cepuio Komana 1A pUCOBAHUA
TPeyroJibHUKa:

60



CMECTHUTLCA B TOIKY (a,b)

ONYCTUTh IEPC

CMECTUTLCA Ha BeKTOp (x,y)
CMECTUTHCA Ha BekTop (u,v)
cMecTUTLCA Ha BekTop (—(x+u),—(y+v))

Yro6bl onHa U3 cTOpoH Gbisia 6onbuie 1, XOCTaTOYHO, HAIPUMED,
ofGecneuuTs ycioBue x2+ y2> 1,

6) [l1a npocTOTH BHaYalleé MOXHO PaCCMOTPETh AJrOPUTM PH-
COBaHMA KOHKDETHOrO Tpeyroabhuka ¢ sepmunamu A(0,0), B(0,2),
C(2,0). Cepenunsl CTOpOH 3TOro TpeyrojbHuka — Toukd M(1,1),
N(1,0), P(0,1). [Moaygaem anropurm:

aJIT HapMCOBaTh TPEYTOIBHMK C TPEMA MEIMaHaMH
Jano | nepo noauATo
Hano | HapucoBaH TPeyroJbHUK C TPEMA MEIMaHaAMH,
| nepo noauATO M HaxXOAMTCA
| B HaYaIbHOM NOJICKEHUM

Hay
OILYCTHUTh IEpPO
cMecTuThcABTOYKY (0,2) | AB
cmecTuThCA B TOYKY (2,0) | BC
cmecTuThCABTONKY (0,0) | CA
cmectTuThCcABTOYKY (1,1) | AM
cmecTUTBCAB TOYKy (2,0) | MC
cmecTuThCA B TONKY (0,1) | CP
cmectuthcABTO9Ky (0,2} | PB
cMecTuThCABTOYKY (1,00 | BN
cMecTUTBCABTOYKY (0,0) | NA
NOAHATH [1EPO

KOH

B komMmenTapuax 3anucanbl 0603HAYEHUA PUCYEMbBIX OTPE3KOB.

Teneps MoxHO paccmMoTpeTs 00muMi cayyaid. [lycTs nponssons-
HbIM 00pa3oM 3agalbl TOYKH A, B, C, He nexamue Ha 0lHOW NPAMOIA.
Orpe3sku B KOMMEHTApDMAX MO CYWECTBY ONPENEIAIOT aJIrOPUTM:
AOCTATO4YHO COOTBETCTBYIOMMM 00pa3oM M3MEHHTh IAPaMETPhI B KO-
maupax nepememenua. Koopaunarel Todexk M,N,P BBIAMCAAIOTCA NO
koopaunatam sepmun. Hanpumep, npu samanubix Alx,y) u Blu,v)
Toyka P (cepeauna AB) umeer koopaunars ((x+u)/2,(y+v)/2).

B) B kasécTBe OHOro M: MPOCTHIX PEINEHUil MOXHO COCTABUTb
aJIrOpUTM PUCOBaHMA TpeyrosbHMKa ¢ Bepmuuamu A(0,0), B(1,1),
C(1,—1). Paccmorpum Gonee o6myo curyaumio. BexTopsl ¢ koopau-
HaTamu (x,y) 1 {u,v) nepnenauKyAApHBl, ECJIM MX CKaIAPHOE NPOU3BE-
AeHue PABHO HYJIO, T.€. xu+yv=0. BeiGpas nponasonbuyio napy Heny-
JIeBbIX NEepPNeH IMKY/IAPHBIX BEKTOPOB, HE NapaljiejbHbIX OCAM KOOp-
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JMHAT, MOXKHO NOCTPOUTh NPAMOYTOJLHBIA TPEYrOJAbHMK TaK, Kak
3TO CAEIAHO0 B ypaxHeHuu 6,a).

r) Tpefyemoe MHOXkECTBO TOYEK — KBajpaT ¢ BepmuHamu (1,0),
(0,1), ‘_1 ,0); (09'—1 ).

7. Mpu Beinonaenny 3ananuii 6) 1 B) MOXKHO HapALy C yKa3aHHbI-
MM TaM rpadumkaMu pacCMOTpeTh rpaduk ¢pynkumn y=x—2. Cocras-
JIEHUE AIrOPMTMOB 1A PUCOBAHMA AP FPadhUKOB

y=x, y=x—2 u y=kl, y=lx|-2

[IO3BOJIAET €le pa3 NOJABECTH yYallUXCH K MAe€ BCIIOMOraTe/IbHOro
aliropuTMa. ANrOpMTM BEIYepYMBaHua rpaduka gpyHkuun y=f(x)}+a
NOJY43aeTCA M3 aJIFOPMTMA BhlYePYMBaHUA rpaduka pyHkuum y=f(x),
€CJIM BO BCEX KOMaHJaX CMeIleHMA B TOUKY KO BTOPOil KOOpIMHATE
noGaeuTs a. Hanpumep, B peay/1bTare MCHOIHEHKA CEpUM KOMAaHI

CMECTHTBCA B TOIKY (—4,4)
ONYyCTUTh N1EPO
cmecTuThCH B To4KYy (0,0)
CMECTUTHCA B TOUKY (4,4)

HapucoBay rpapuk ¢yukuum y=Ixl Ha oTpeske —4,4. Ecnm Teneps
100aBUTHL K OpIMHATAM BCEX TOYEK —2, TO NOJIYYMUTCA CEpUA KOMaH],
AJIA PUCOBaHMA rpaduka y=Ix|—2:

CMECTUTHCA B TOUKY (—4,2)
OIYCTHUTB NEpo
cMecTUThCH B Touky (0,—2)
CMECTUTHCA B TOUKY (4,2)

IMpaduku Gyukumii U3 yupaxHeaus 7 niobpaxedbl HA PUCYH-
ke 13. [locTpoenue rpaduxos yno6HO NPOM3BOIUTHL MO NOPAIKY:
Ka>KIbli clefylomuii noayyaeTca U3 Npelblayllero CMeneHueM Ha
sexTop (0,—2) MM 3epKkaibHLIM OTPAXKEHMEM OTHOCUTENBHO OCH
abcumcce yacTi rpaduka, exanieid noj ocsio.

B kauecTBe 1OMOJHMUTEILHOrO YNpPaXxHeHUa MOXKHO PaCCMOTPETh
MOCTPOEHME €lle HeCKOIbKMX rpadukos nogobuoro popa. Hanpu-
mep, f(x)=lxI—2—1, f(x)=llxI—21—1l.

PaccmoTpum nocrtpoesaue nocnepsero rpaguka. Coorsercrsy-
10Ian JIOMaHad COCTOMT M3 9eThipeX V-00pasHbIX 31eMEHTOB. Takum
o0pa3oM, HyxHbIi rpagpuk OyleT HapMCOBaH NOCJE HCOOJHEHMA
CEpUM KOMaH i

CMECTUTECH B TOYKY (—4,1)

ONYCTHUTb NEPO

cmecTuThCA Ha BekTop (1,—1) | pucoBanue V-oGpa3noro anemenTa
CMecTUTLCH Ha BexTop (1,1) NOBTOPMTH 4 pa3a)

|
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Ay f(x)=Ixl
5]
4l
3?‘
2|
1l
X
S sk e, B, LS | R R S e
a)
fx)=Ixl-2
X
6. A T 4 B
f(x)=lIxI-2I
i
A W
y £(x)=llxI-21-1

y f(x)=Mixl-2I-1|




9. llpusenem cuavana onxo obmee paccyxnenne. PaccmoTpum
[IPOU3BOJIbHYI0 JIOMAHYIO, KOTOPYIO MOXHO HAPUCOBATh, HE OTPbIBAA
nepo or Gymaru M He NIPOBOJAA HYU OJHY JTMHMIO NBAXK bl (TAKWE JIMHUM
Ha3bIBAOT YHMKYpcaabHbiMu). [lycte A — npoussonbHas BepuivHa
3TOi1 JIOMaHOii, B KOTOPO#i CXoaATCH TpM JMEMHM ( puc. 14).

1

A

Puc. 14

Torna ecnu pucoBaEve JMHUM HAYMHAJIOCH HE C BEPIIMHBI A, TO B
XOJie PUCOBaHUA Nepo npuuio B A (o Jiuuum 1), 3aTem Buimio us A
(mo nuaMM 2) u cHoBa BepHy10Ch B A (0 amaum 3). Takum o6pasom,
€C/I1 PMCOBaHie HAYMHAJIOCh He C BEPIIMHLI A, TO OHO I0JIXHO B Heil
33KOHYUTHCA. AHAJIOrMYHOE paccykKieHue CpaBelJIMBO 1Jif 1060
BEpLIMHBI, B KOTOPOii CXOIMTCA HEYETHOE YMCJIO JmHKii (npo Takue
BEPLIMHBI FOBOPAT, YTO OHM MMEIOT HeYeTHsIA nopanok). Cinenosa-
TEJIbHO, €CJIM Ha JIOMaHOI MMEIOTCA AB€E BEPIIUHBLI HEYETHOIO MOPAL-
Ka, TO PUCOBaTh €€ HykHO, HaYMHaA C OIHOI M3 HMX, TOrJa PMCOBa-
HUE 3aKOHYUTCA B APYroil. 3aMETUM, YTO HA YHUKYPCAIbHOM JIMHUN
He MoxeT GbiTh GoJ1ee IBYX BEPUIMH HEYETHOrO NOPAIKA.

a) Boamoxubliit nyTh 06xona nepsoii purypsl — ABCDBEDAE
( puc. 15,a).

K F
C
B. D E (&
A E A B
a) 6}

Puc. 15

Jna cocrasiieHuaA ajiroOpMTMa TENEPb JNOCTATOYHO HAWTH KOOD-
AMHATBI COOTBETCTBYIOMMX BeKTOpOoB.[TyCcTh BekTOp AB HMMeeT Koap-
aunartsl (0,y), a BexTop AE — koopamuaTtsi (x,0). Torna AD=AE+AB u
AD umeer xoopaunarsl (x,y). [lanee, BE=AE—AB, Tak 4TO KOOp-
aunatel BekTopa BE pasubl (x,—y). 3amerum, Hakonen, 9to BC=
=(1/2)AD, CD=(1/2)BE. [lonoxum x=6, y=4. Torpa Yeprexuuk Hapu-
CYET HY2KHYI0 PUrypy NOC/I€ MCIIOIHEHHUA CJeLyIOMMUX KOMaH:

OIYCTMTh IEPO

cMmecTuThCA Ha BekTop (0,4) | AB
CMECTMTHCA Ha BeKTOop (3,2) | BC
CMecTUThCA Ha BekTop (3,—2) } €D
CMeCTUThCA Ha BekTop (—3,0) | DB
CMECTUTHCA Ha BekTOop (3,—2) | BE
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cMecTUThCA Ha BekTop (0,2) | ED
cMecTMThCA Ha BekTop (—3,—2) | DA
cMecTUThCA Ha BekTop (3,0) | AE

6) INpu GesmammunuoM BapuanTe 3Ty 3anaqy dyqme onycTurs. Ha
KOMIIbIOTEPE 3a[a4ya peiaeTca noabopoM noaXoIAIMX CMEIEHUH.

B) Boamoxubiii nyTs 06xona (puc. 15, 6) — ABCAECFKEF.

10. a) B anropurme pucosanua Gyks (cMm. 1. 5.5) mocraroyso
3aMEHUTD IOCJIEIHIOI KOMAH Y KOMaHI0# cMellenua Ha BekTop (2,0).

6) B komanax anropuTMOoB pCOBaHMA GYKB HyKHO yBEIMIMTh B
IBa pa3a BCEe AapryMeHThl.

B), r) B aaropurmax pucopanua GykB HYXKHO M3MEHMTb IOC-
JIEJHIO KOMAHLY: B PE3yJiIbTATE €€ UCNIOJNHEHHA [TEPO N0JXKHO CMEC-
TUTHCA BJIEBO Ha IMPHHY OYKBbI M BHM3 HA BbICOTY OYKBBI ILJIIOC
paccTosHMe Mex 1y cTpokamu. Takum o6pa3om, B aJIrOPUTMAX PUCO-
paHua 6yks (cM. 0. 5.5) nocnenHAn KOMaH1a 3aMEHAETCA KOMaH 10

CMECTUThCA Ha BekTop (—2,—5).

s OykB yIBOEHHOIO pa3mMepa BCE apryMeHThl YBEITHIUBAIOTCA B
ABA pa3a.

11. Qurypa, KoTOpas N0NYYAETCA Ay
B PE3y.IbTATE MCIOJHEHUA AIrOpUTMA
—Jecenka u3 Tpex crynenex (puc. 16).

Jlia oTBETA HAa BONPOCHI M3 3aja-
HMA a) 3aMETUM, YTO ABE MNOCJIENHHE
KOMaH/bI B 2ITOPUTME — “CMECTUTLCA
B 104Ky (2,1)” M “noauars nepo”. Ta- %
K1MOOPa30M, I0CJIE MCIIOIHEH A AJIr0- -
putMa nepo 6yaer NoAHATO U PacnoJio- A e
KkeHo B Touke (2,1). Puc. 16

Y1006bl 2JIropMTM PHCOBajl BIBOE
Goabmyio QUrypy, HyKHO YBEJIMYUTh BIBOE BCE BEKTOPHl B KOMaH-
Aax “CMeCTUTLCA Ha BekTop”. [l1A BLINOJHEHMA 3aJaHUA I') HYXKHO
BHaYajle YCTAHOBUTH, KAK CBA3aHbl KOODAMHATHI CUMMETPHYHBIX TO-
YeK ¥ BeKTopos (puc. 17).

N W s

Y\

(-xy) l l (xy)

Y

=X X X

Puc. 17

[locne aToro moxHo caenats OGIMIA BLIBOL: €CJIM B KOMaHIaX
aNropMTMa M3MEHUTH Y BCEX aPryMEHTOB 3JHAKMU [1EPBOH KOOPAMHATDI
Ha IPOTUBOMNOJIOXKHBIE, TO IPY UCNOIHEHNUH NOJYYEHHOr0 AJINOPUT-
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Ma Oymer HapucoBaHa (Qurypa, CMMMETpHYHAfA MepBOHAYANLHOM
OTHOCHTEJIbHO BEPTUKAJILHOM OCH.

B nyskTe 1) np¥ M3MEHEHWM 3HAKOB 0GEUX KOOPIUHAT apryMeH-
TOB HA MPOTUBONOJIOXKHbIE NOJYYMTCA GUrypa, CAMMETPUYHAA MC-
XOJIHO# OTHOCHTE/NHHO HaYaJjla KOOPIMWHAT.

12. 3ananue PUKCHUpPYET BHUMAHKWE HA CBA3M ONEpPalliM ClIOXKe-
HUA BEKTOPOB C KOMaHIamMu YepTexHuka, MO3TOMY 31€Ch MMEET
CMBICJI pACCMOTPETh 3TY CBA3b Gonee monpobio. nyao NoKa3arThb,
9TO OCJIE0BATE/IbHOE BhINOIHEHUE KOMAH

CMECTHMTLCA Ha BeKTop (x,y)
CMeCTUThCA Ha BekTop (u,v)

NPUBOIMT K TAKOMY XK€ NEepeMEIennio, Kak U KoManja
CMECTUTHLCA Ha BEKTOP (x-+u,y+v)

Orcrona MoxkHO BeIBEeCTA 00001IeHNe: B PE3YJILTATE BHINOJIHEHHA
HECKOJIbKMX KOMaHJ “CMECTMTbCA HA BEKTORP” MEPO CMECTMTCA Ha
BEKTOp, PaBHbIi CYMME BCEX BEKTOPOB U3 yKa3aHHbIX Koman . Taxum
obpa3om, B pe3yJibTATE MCIIOJIHEHWA BCEX KOMaH] 3aJaHHOro ajiro-
puTMa nnepo cmectutca Ha Bexrop (7,0). Tak kak nepen ucnojHenuem
aJIrOPMTMa Nepo HaXOAMJIOCh B HaYaJjle KOOPAMHAT, TO [OCJIe UCNOJI-
HEHWA aJIFOPMTMA OHO OKaXxeTca B Touke (7,0).

13, 14. YnpaxHeHua HOCAT TBOPYECKMii XapakTep. ABTOMa-
THY€CKOE YCTPOMCTBO (MCroHMTEND) 3a]aeTCA CHCTEMON KoMaH.:
HeoOX0IMMO yKa3aTh Ha3BaHMA KOMAH[l M COOTBETCTBYIOIIME UM 3J1e-
MEHTapHbIE 1eHCTBUA.

§6. BCIIOMOT'ATEJIBHBIE AJITOPUTMBI.
AJITOPUTMBI CAPI'YMEHTAMMU (4 9)

He B cOBOKYNHOCTH MK €1MHCTSA, HO §O-
Jnee — B elnHoo0pasum pasaeneHun.

Koasma [Tpymxoe

B § 6 BBOZMTCA NOHATHE BCIOMOraTeJbHOTO &JIFOPMTMA M pac-
CMaTpPUBAIOTCA METOILI [IOCTPOEHMA AJIMOPUTMOB C MCIOJb30BAHUEM
BCIIOMOraTeNbHbIX ajaroputmos. Marepuan naparpada nexur B
ocHOoBe 00mero moaxoia K NOCTPOEHHUIO AJIrOPHTMOB METOIOM
NOC/IE10BATEILHOI0 YTOYHEHH A,

Bo BcnomoraTeJisHbIX aJIrOPUTMAaX C apryMeHTaMy CyeCTBEHHO
HCNOJIb3YIOTCA BEJMYMHBI — MOHATHE, paccMaTpusaemoe B § 11.
OunuoBpemenno ¢ marepuanioM § 6 Gymer uenecoobGpa3HO M3YIMTh
nm. 11.1—-11.5.

Ocnosusie ueau. [osnakomMuTs y9ammxcsa ¢ NOHATHEM BCIIOMO-
raTejabHOro ajJirOpMTMa, AaTh HaBbIKM MCIONL30BAHMA FOTOBLIX aji-

66



IFOPUTMOB B KaYeCTBE BCIIOMOraTejibHbIX, C MOCTPOEHMEM Aajro-
PUTMOB METOIOM NIOC/IEN0BATE/ILHOIO YTOYHEeHUA. BeecT ocHOBHbBIE
[OHATHUA, CBA3AHHBIE C BEJIMIMHAMH B AJITOPUTMHUYECKOM H3bIKE.
[losnakoMuTh y9allMXCA C NpaBMJIAMM 3aNMCM M MCHOJHEHMA
BCIIOMOIaTe IbHbIX 2JIFOPHUTMOB C apryMeHTaMM.

TpeGoBanna K 3HAHHAM M YMEHHAM. YYalmIMecA NOJXKHLI
YMETb MCIOJIHATh, COCTABJIATh M 3alMCHIBATh HECJIOKHBIE AJITOPUT-
Mbl C MCIO/Ib30BAHMEM BCIIOMOTATE/bHBIX AJIFOPUTMOB; YMETh CBO-
JAUTh COCTaBJIEHME ANTOPUTMOB pELIEHMA HEC/IOXKHBIX 3al1ad K
COCTaB/IEHUIO BCIIOMOTATEJIbHBIX AJIFOPUTMOB M KOHCTPYMPOBAHUIO
M3 HUX OCHOBHOI'O AJIMOPMTMA; BNaleTh NOHATUAMM MMEHM, 3HAYE-
HMA ¥ TMIa BEJIMYMHBI.

OCHOBHBIE IOHATHA

Kniouesoe nonatue naparpapa — ecnosmozameasnsii anzo-
pumat. ITO He KaKOW-1T0 0COObIii BULL aJIFOPUTMA, TEPMHUH “BCIIOMOra-
TEJAbHBIA” OTHOCHMTCA TOJILKO K UCMNOAb3068AHUI0 AJITOPUTMA. JTO
crpaBeNIMBO M ILJIA TEPMUHA “OCHOBHOM anroputM”. Bcnomorarens-
HbLIMM M OCHOBHBIMU @JIMOPUTMBI ABJIAKOTCA HEe camu no cebe, a no
OMHOWERUIO gPY2 K gPY2Y. 3Ta MBICIEL NIPOC/IEXKWBAETCA B 1. 6.2
M 6.3 yueGHHKA.

Bsr306 BCNIOMOraTeNILHOrO AJIFOPUTMA 3AIMCHIBAETCA OYEHD N1PO-
cro. B 0CHOBHOIA aAropuT™ B KayecTBe KOMaHIbl BK/IOYAETCA MMA
BCIIOMOTATENLHOrO alroputma. Takum obpasoM, no gop.ue esr3os
BCTIOMOZAMEAHOZ0 AAZOPUMME HUNEH HE OMAUYACCA Om
BLIZ060 KOMAHGE UCTIORI UMENA.

Ynorpebaenue obmero TepmuHa “BbI30B” 1A KOMaHI MCIOJIHHU-
tens (0. 4.6) M BcnomMoraTeabHbIX anropuT™os (n. 6.2) e caydaiino.
PaGoty 9BM moxno ynpomenno npeacTaputs Tak. B namaTi mamu-
HbI €CTb TaG/1M1a, B KOTOPO# XPaHATCA MMEHA KOMAH [l BCEX UCIIOJIHKU-
reneit, nonkmouensix K 3BM. Ecnu B namars 3BM sanuceisaerca
HOBBI aJICOPUTM, EI'0 MMA 3aHOCUTCA & MYy #e malbauyy ¢ NoOMeT-
Koii “anropurm” (tab. 6).

[Ipy ncnonsesuu anroput™Ma IBM ananmsupyer noouepenHo
Kax/1ylo KOMaH1y. AHAJIM3 3aKJII0YAETCA B IOUCKE COOTBETCTBYIOLIE-
ro umenu B Tabaune. Korga uma naiineno, 3BM nposepser, ssiaser-
CH 11 OHO MMEHEM KOMaH bl MM anropuT™a. Ecim aTo komanna, ona
nepejaeTcA COOTBETCTBYIOmEMY Mcnoamureno. Ecau xe aro

“IIOMOTaTe/JbHbIA AJINOPUTM, BHINOJHAETCA 3TOT aaroput™. Ecau
umeHH B Tabnure net, IBM coobmaer o curnmarncuveckoti owulbke.

Henornenue pCnoMoraTelibHOrQ aJropuTMa MPOMCXOOMT TakK.
Bcrperus xomanay sbi3oBa, IBM 3anomunaer MECTO 3T0# KOMaHbI,
HAXOJMT B NAMATHM BCHOMOraTejbHbIA airoput™ (MecTo xpaHeHus
CaMoro aaropuT™a o0bIYHO yKa3blsaeTcA B Tabuue MMeH) M BbINoJI-
HAET ero. 3aKoHYMB Mcnoaueuune, IBM BcnomuHaeT MecTo KOMaH bl
BbI30BA M IEPEXOAMT K MCIIOJHEHMIO CIELYIONIE 3a Heil KOMaHIbl.
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Tabruye 6

6yxsa H

6yxsa M

Gyxea P

BBEPX

BJIEBO

BHM3

BNPasBo

3aKpACHTD

MUP

OMYCTHTb NIEPO
NOJHATE EPO
CMECTHTBCA B TOUKY
CMECTMTBCA Ha BEXTOD

X0 KOHEM

ANrOPUTM
ANrOPHTM

AIrOpUTM

xomauna PoGora
xomaza PoGora
xomanza PoGora
xomauza Pobora
xomanna PoGora

ANropUT™

xomanna Yeprexuuxa

xomauna Yeprexuuxa

xomauna Yeprexuuxa

xomanga Yeprexuuxa

anropuT™

BcnomorareabHbli aJrOPUTM MOXKET BBI3BIBATE IPYTHe BCIOMO-
rarejbHbi€ aJIFOPUTMBI, AJIMHA TAKON ENOYKH BLI3OBOB TEOPETHYEC-

KM HE OrpaHHvicHa.

I PMMEHEH M€ BCIOMOraTeJibHbBIX RJNOPHUTMOB NO3BOJAET
Pa36HTb 3ajavy Ha 9aCTH, CTPYKTYPHUpOBaATL €€.

BaxHyio posib B POPMMPOBAHMM ANrOPUTMUIECKOr0 MBILLICHUA
MIrpaeT NOCTPO € H U € AJIrOPUTMOB C MCIIOJIb30BAHHEM BCIIOMOTa-

TEJAbHbIX.

MoxHO BBIIENWUTE ABE CTPATErHMM TAKOr0 NOCTPOEHHMA, COOT-
BETCTBYIOIIHE IBYM TEXHOJIOIMAM IPOrpaMMMUPOBAHUA M IBYM KOMIIO-
HEeHTaM AJINOPUTMMIECKOro Mpimaenua (ra6a. 7).

raTelbHEX AJNropHTMOB

Tabruya 7
Texasonorus Iocrpoenne AnropuTMuIeckoe
DpOrpaMMUpOBARKA AIropuTMOB MblULIEHIHE
Causy ssepx HcnonssoBane rortoemix Ceenenue HepemenHoil
BCOOMOrATeNbABIX anro- 3a0a9M K YK€ pemen-
PATMOB BbIM
Ceepxy BEH3 IpoexTuposanne scnomo-| PasGueawe Gonemois

3ajaY¥ Ha MAnsle
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[Ilpy TexHONOruMu "CHU3Y BBEpX” MCINOJIbIYIOTCA paHee
cocTaB/ieHHbIE BCIOMOraTe/ibibie anropurMsl (on. 6.1, 6.3 yseGHu-
ka). [Lna a3Toro 3agasa (ocropnoii anropurm) pasGusaerca Ha Takue
fl03a1a9¥, AJIFOPUTM pellleHHA KOTOPhIX Y2€ M3BECTeH, T.€. Hepe-
HIeHHaA 3ajJaya CBOIMTCA K pemenHbiM. [Ipu 3TOM coBeplieHHO HE
o0A3aTenEHO 3HATh MOJIHBIA TEKCT BCNOMOrATEJIbHOIo ajJropuT™ma,
AOCTATOYHO 3HATH ero 3aroiosok. OGecneuus ycnosue JaHoO U npa-
BIJIbES OOPATHBLIMCH K AJIFOPUTMY, NOJYYaeM pesyJibTaT, OMCaH-
Hblii B Haxo. B aToM cmbicne MexaHW3M BBLINOJIHEHHMA BCOOMOra-
TEJIbHOI0 aJrOpUTMa MOXKHO CIMTATH HECYECTBEHHBIM, KaK 1 MeXa-
HM3M BBITIOJIHEHUA NIPOCTOM KOMAHIbI.

llpu TexuHonoruu “ceepxy BHu3"” 3ajava pa3GuUBaeTCA HA
noaszajaiM. 3aTeM 3TH NOA3alauv NOOYEPENHO PEIlAOTCA (BO3MOXK-
HO, C MCNIOJIb30BaHKEM JaibHeilmux paabuennit). Pemenue scex nox-
3a]ay aBTOMATHIECKH NPUBOIMT K PEIeHMIO I1aBHOM 3anaM (0. 6.4
yue6uuka). [Ipu cocrapiennuu aaropurMa 310 03HAYAET, YTO MOXKHO
3aMMCATh BLI30B €lle He HaNWCAaHHOI0 BCIOMOraTeJbHOr0 ajiroOpUT-
Ma. 3anucbiBad Takoi BbI30B, HEOOXOIHMMO ONMpeeUMTh MMA aJaro-
puT™Ma M TpeboBaHua K Hemy (YCIIOBHA JaHO M HAJO), T.€. 3aroJI0BOK
anroputMa. B pasibHeiinemM 3TOT 3aro/I0BOK MOXKHO PacCMaTpUBATh
K4aK 3alaHue Ha pa3pa0OTKy ajiropuTMa. 3aMETHM, 9TO M B 3TOM
cly4ae OCHOBHOM anropuTM nuuerca 0e3 3HaHMA TEKCTa BCOOMOra-
TENLHOrO.

BaxHoe nouatue maparpada — &AropHTMbI C ApryMEeHTAMH.
lonnoe nonumanue MexanusmMa aprymeHTOB BO3MOXKHO TOJIBLKO MO-
clle u3y4eHus NOHATHA Bearuuubl (§ 11). AnropurMel ¢ aprymenra-
MM aHAJIOTHYHbI KOMaHAaM C apryMenTamu (Tvna “CMeCTUThLCA B TOY-
Ky”). B 0Goux cnysaax kpome aeiicTeus (anroputma) 3a5aeTca HEKO-
TOpas A0NOJIHUTENbHAA MHPOpMaLuA (ApryMenTsI), yTOYHAIOmMAA 3TH
JeACTBUA.

OBIIHE YKAZAHHA

JHavyeHue MOHATUA BCIOMOrATEILHOrO aJINOPUTMA BHIXOIMT 3a
pamkm kKypca undopmaruku. [lo cymecrsy, yMesnue BolaeIATh BCHO-
MoraTejbHble aNropuTMbl MM, B Bonee o0meM KOHTEKCTE, Bbije-
JIATH B 3aJa4€e pasjMiHble N0N3aJa4M ABJIAETCA OJHMM M3 QYHIAMEH-
TallbHbIX.

Kypc vadopMaTMKH BHOCHT CBOii BKJIal B POPMHUPOBAHHE 3THX
obmux yMeHHWIi, BBOIA TOYHbIE ONpEle/IeHWA M fABHbIE OMMCaHMA.
CrpyxTypn3sauus 3azauu — oJlHa M3 OCHOBHL' . JIMHMIA Kypca MEpOP-
maTuku. BeipaGoTka COOTBeTCTB)ﬂOI.llHK YMEE.AH W CTHJIA MBIILJICHUA
— OIHA M3 KOHeYHbIX uenei kypca. Ha nansom arane BaXxHO HaKoO-
OMTh 3MIMPUIECKHIA MaTepHUa M OBJIaleTh HeoOXOIMMOM TEXHUKOM
AJIPOPUTMMU3ALMH.

Ha npumepax u3 nn. 6.1 — 6.5 ysammmcs HyXHO 0Ka3aTh, 9TO
CBOICTBO OBITE BCNOMOraTe/ibHbLIM AJICOPUTMOM ONpENENAETCA PO-
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JIbI0 @JIFOPUTMAa B pelieHMM 3ajJayu, a He ero coGCTBEeHHBIMM Ka-
9€CTBaMM, TaK XK€, HanpuMep, Kak CBOACTBO ObITh CllaraeMbIM Ompe-
IeNAeTCA POJIbIO YMCJIA B BLIPAXKEHUH, & He ero BEJIMYMHOI.

C notpeGHOCTHIO BBENEHHA BCIOMOTATENLHBIX &INOPUTMOB Y4a-
[MeCA BliePBbIe CTAJIKMBAIOTCA NIPU M3ydeHnn Yeprexnuka B nm. 6.1,
6.3. HaGop BcnomoraresbHbIX aJirOPpUTMOB pucoBaHuMA OykB mpwu-
MEHAETCH 1A PEleHNA CEPUM ONHOTUIHBIX 3a1aY PUCOBAHUA CJIOB.
BcnomoraresnbHble alropuT™Mbl CIIyXaT IETAJIAMH, U3 KOTOPBIX MO-
rYT KOHCTPYMPOBaThCA OCHOBHBIE aJINOPUTMBIL.

B kypce uEGOpMaTHKHM y4aliMecs BIepsble BCTPEYalTCA C CUC-
TEMaTUYECKUM NPUMEHEHUEeM METONA MOC/eJOBaTEILHOI0 YTOYHEe-
HuA. B n. 6.4 aaropuT™M CTPOMTCA METOIOM MOCJEIOBaTEJbLHOro
YTOYHEHMH, a B I1. 6.5 JaeTCA KpaTKad XapaKTePUCTUKA 3TOr0 MeTo1a.

[lpumenenne MeToa NOCIEN0BaTEILHONO YTOYHEHUA JaXe B He-
CJIOKHBIX 3a]a9aX CONEpPXAMT 3JIEeMEHTLl MCCIelOBaTelbCKOH Ies-
TEJbHOCTH. JTOT METOJ — BaXKHaA KOMIOHEHTA aJI'OPUTMUYECKOMH
KYJAbTYPbl, OBJaJ€HUE UM MMEET CyllecTBeHHOe 00meobpasosaTens-
Hoe 3HaveHme. Mcnonb3aoBanue BCHOMOraresibHbIX aJIrOPUTMOB IO-
3BOJIAET YUUTEIIO HaYaTh LieJieHanpaBieHnyl0 paboTy B 3TOM Hanpas-
Jeaun. B meronuyeckom niane ata paboTa cBA3aHa B MEPBYIO 0Ye-
pensb C pelennem u pazbopom pa3HoobpasHbixX 3aaad.

PaccMoTpum anropu™msi:

aar xypuua aar siduo
pay Hay
| mituo | kypuua
KoH xon

31eck Mbl MMeeM napy aJIrOpPUTMOB, KaXIblif U3 KOTOPLIX MC-
MOJIE3YeT APYroii B Ka4eCTBE BCIOMOraTeIbHOro, M B Pe3yJIbTaTe HU
OIMH M3 HMX HEe MOXET BLICTYIaTh B Ka4eCTBe OCHOBHOrO. B 1. 16.11
("Pekypcun”) nokasano, Kak OCMbIC/JIEHME M NIPEOfOIeHue mogoGHo-
ro poja napajoKcos PUBOIMT K BAXHOMY METOLY pa3paboTku anro-
PHTMOB.

Yro6bl NPOACHMTL CHEUMPUKY HCNOJNbL3OBAHHUA BCIIOMOraTeNb-
HbIX JIFOPMTMOB C APryMEHTAMH, MMEET CMBbICJ BBECTH MOHATHA
MMEHH, 3JHAYeHMUA U TUIIA BEIHIMHbI.

BcTpeTuB B 3arosioBke BCIOMOraTeJbHOrQO ajropuTrMa Clo-
Ba "apr Bewi a”, 3BM oTBOIMT B mMamMATH MECTO N4 XpaHEHHUA
BELIECTBEHHOM 3esmamnubl a. [IpU BLI30BE BCNIOMOraTebHOrO aJro-
PUTMA YKa3bIBA€TCA KOHKPETHOR 3HA9€HME, KOTOPOE 3alHCHLIBAETCH B
oTBegentoe MecTo. [Ipu BeinoHEeHMM BCIOMOraTeI5HONO AJIrOpUTMa
BMeCTO BeanuuHbl a IBM nopcrasnser ee 3nauenue.

HcnonauTeau npMEMMAIOT KOMaHIbl JMIIb C KOHKPETHBIMHM
3HAYEHUAMH aprymenToB: YepTexHUK HE MOXET MCIOJIHUTh KOMaH-~
1y “cMecTUThCA Ha BekTOp (a,0)”. @opMMUpOBaHME KOMAH] HCIIONHU~
T€JIA C KOHKPEeTHbIMMU 3HaseHuAMu Geper na ceGa IBM.
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OcHoBHO# TekcT naparpadga He CONepXKHUT NPHMEPOB HCNOJIb30-
BaHMA BCIIOMOraTeJbHbIX AJINOPUTMOB C apryMeHTaMM, N03TOMY NpH
00bACHEHUH HOBOI'O MaTepHajla Hy>KHO noao0paTh COOTBETCTBYIO-
M€ NPUMEDbBL. ITOM LEJIM MOTYT CJIYXHTh AJINOPUTMBI M3 YIIPaXxHe-
Huna 18.

PEKOMEH JAIIHH K BEAEHHIO YPOKOB

CocTaBuM aJropuT™, N0 KotopoMy YepTekHUK HANUIIET CJIOBO
“"MAMA”. BcioMHMM, 94TO yX€ COCTaBJIeHbl aJIFOPUTMBl PUCOBaHMA
6yxksbt “M” (c. 35 yue6umka) u 6yksol “A” (c. 55 HacToAmero noco-
6un). ANropUTMHUYECKMIA A3bIK MO3BOJIAET B HOBBIX AJNrOpPHTMAax
MCIIOJb30BaTh PAHEE COCTABJIEHHbIE:

&JIT CJIOBO MaMa
AaH0 | mepo B UCXOIHOM NOJIOKEHUN
nano | sanucaso cnoso "MAMA”, nepo
| B Ha9ane cnexywomei Gyxsst
nay
6yxsa M
Oyksa A
6yksa M
Oyksa A
KoH

Paccmorpum pabory 3BM, xoTopoii nana xoMaHia MCIOJIHMUTD
aJIrOpUTM “CJI0BO MaMa™:
1. Haxoaur anropursm “cijioBo Mmama” B NaMATH.
2. Iposepaer ycnosue gamo (ram kommenTapmii).
3. Haxonur nay.
4. Mpa3sy "Gyksa M” pacnosnaer Kak 8s/308 8CNIOMO2AIMENBHO-
20 a20p UMMa.
S. 3anoMHMHAET MECTO BbI30Ba B aJIrOpUTME “CJI0BO MaMa” M nepe-
XOOMUT K MCIOJIHEHHUIO BCIIOMOIaTENbHOIO AJIFOPUTMA.
o.1. Haxoauranropurm “6Gyksa M” B namarn.
5.2. Ilposepsaerycnosue gamo (ram kommenTapuii).
o.3. Haxomur paw.
5.4. Bcrpewaer KOMaHIY “ONyCTMTh NEpPO” M NEPEJaeT ee
YeprexHuKy.
9.5 — 5.10. llepenaer YeprexHuky cjeryionue mecTb KO-
Maui. :
5.11. Berpewaer cnoso kom.
5.12. Iposepser ycnosue naxo (Tam koMMeRTapHii).
5.13. Bosppamaerca B anroputM “ciioBO MaMa” Ha 3allOMHEH-
HO€ MECTO.
6. Bcrpeuaer ¢ppasy “Gyxsa A”.
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7. 3anoMMUHAaeT MECTO BbI30BA B aJINOPUTME “CJIOBO MaMa” M nepe-
XOJMT K MCHOJHEHHIO BCIIOMOTaTEIbHOIO aJIN0PUTMA.
7.1. Haxoaur anroputm "Gyksa A” B naMATH.
7.2. lposepser ycaosue Jamo v T.0.

Ty xe 3a1a1y MOXHO PellMTE C NOMOLIbIO 60Jiee CNOXKHOM CTPYK-
TYPbl BCIIOMOIraTeEJiIbHBIX AJIrOpUTMOB:

&JIr HOBOE CJIOBO Mama
Aang | nepo B MCXOIHOM NONOXEHUH
nanxo | ranucano croso "MAMA”, nepo

| B Hauase cnenyouieit 6yKksbl

Haq
cior MA
caor MA

KOH

aar cior MA

aano | nepo B Hayane nepeoil GyKBbI

nHajo | Hanucano "MA”, nepo

| B Hagane caenyiowei Gyksbl

Hay

6yxsa M

GykBa A
Kon

IIpu TakoM pemeHuH B aAropuT™Me “HOBOE CJIOBO Mama” IBAaXIbI
BbI3bIBAETCA BCIOMOraTeibHbIA anroputM “ciior MA”, xotopsiii, B
CBOI0 OYeépelb, KaxAblii pa3 Bbl3bIBAET BCIIOMOraTEJbHBLIE ANro-
puTmbl “Oyksa M” u “Oyksa A”. [lonyvaerca uepapxua anzopum-
MO8:

nosoe cioso MAMA

ciaor MA

L GyxsaM Oyksa A

[Ipu ucnob30BaHKM BCIIOMOraTEbHBIX INOPUTMOB HAC HE Ui
mepecyem, KaKuim o6pa3om yCmpoen 8CnomMo2amensvisiii ai-
2opumw. Baxxuo nume, 470051 OH DOJIYY9MI NPaBUIIbHBIE HCXORHLIE
JaHHbIE M BblAaJ TpeOyeMblii pe3yJibTaT.
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IMycTs cocTaBnensl aJIF'OPUTMBI C TAKMMH 3arojioOBKamMHM:

aiar 6ykea M
xano | nepo B Hayane GykBbl
najo | nanucana 6yxsa "M”, nepo B Hasane ciaenyomei OyKsbl

aiar 6yksa U
zano | nepo B Havasie GykBbl
nano | sanucana 6yksa “”, nepo B nasane cnenywmei Gykss

aar 6yksa P
aamno | nepo s navane Gyxsbl
nano | vanucana 6ykea “"P”, nepo B Hagane cnenyiomei GykBbI

ajar GyxsaY
Jamno| nepo B Hayasie GyKBbl
naao| nvanucana 6yksa ”Y”, nepo B Hayane caenyoumei Gykss

He 3nan, 470 MMEHHO 3aK/IIOYEHO B 3TUX AJIMOPUTMAX MEXIY
H39 M KOH, Mbl MOKEM MX MCIOJb30BATE /Il COCTABJIEHUA &JIFOPUT-
MOB PHCOBaHMA pa3TMuHBIX cioB M @pas: PAMA, MYPA, AMYP,
MYAP, AYPYM, MUPY MHWP, PUMY PUM, YMPU MUPPA u 1.1

Takum 06pa3om, roToBLIE ANMOPUTMEI MOXKHO MCIONbL30BAThH NPHU
cocrasiiennu Gonee CIOXKHBIX aaropuTMoB. Yacto mcnonnsyemsie
AIroOpUTMBI 3aNMUCHIBAKOT B namate IBM, u nonyyennyio coBokym-
HOCTb Ha3bIBAOT fubiuomexol anzop ummos.

IouaTe BCNOMOraTeIbHOrO AJrOPMTMA M3BECTHO YEJIOBEKY M
IBM. Oso ue xacaerca ucnoauurens. Hezasucumo ot cnoxuocTy
MEepapXuiecKoi CTPYKTYPbl BCIOMOraTeJdbHBIX AJrOPUTMOB,
MCIOJHUTENb NoayYaer komauasl M3 ceoeii CKH u emy Her mena,
OTKYIa M KaK 3TH KOMaHIbI B3AJIUCh.

[1py naysenun BcnomoraTebHbIX AIrOPUTMOB B KJIACCE C XOPO-
el JIOTMKO-MaTeMaTHYeCcKOil MOAroTOBKOIl MOXHO pPacCMOTPETh
CIOXKHbIH NpUMEp HCHOOJb30BaHHMA BCIOMOraTE/lLHOrO aJropMTMa
npu ynpasneauu PoboTom:

&I IyTeleCTBUE
a1ano | cren Ha noje HeT
nago|?
Hay
BJIEHO
nyTemecTsMe
KOH

HeoGb1unoCTs 3TOr0 anropur™Ma B TOM, 9TO OH MCIOJb3YET B
KayeCTBe BCIOMOTATEILHOro camoro cebn. ITo Tak HasbIBaeMbIi
pexypcuensiii anroput™. Y10 Oy aeT NpouCXoaMTh B pe3y/ibTaTe ero
mcnonnenua? Ha aTor Bonpoc cymecTsyer ABa orsera — abCTpakT-
HbIA M peabHbIi.
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AGCTpakTHBIA OTBET: B pPe3yJbTaTe€ WCINOJHEHWA AIrOpUTMA
“nyremectsue” Pobor 6yner Heckonetno aBUraTscA siaeso (ero none
6eckoHeyHO).

PeanbHblil 0TBET: BCNOMHMM, Kak geiictsyer IBM, BcTpeTus Bhi-
30B BCNOMOraTejbHOro aaropurma. OHa 3anoMMHaeT MECTO Bbi30Ba,
9700BI IOCJIE BHINIOJIHEHWA BCIIOMOT'ATEILHOO AIFOPUTMA BEPHY ThCH
B OCHOBHOI. B anropurme “nyremecrsue” 3BM Bcrpeyaer BbI30B
“ImyTelmecTsue”, 3alOMHHAET MECTO BbI30Ba M NPUCTYMAET K MOBTOP-
HOMY BBINIONIHEHMIO TOI'O € CaMoro aJir0PMTMa, HO YK€ B Ka9eCTBe
Bcnomoraresbaoro. [1pu 3Tom oHa BHOBb BCTpedaeT BHI30B "My Teme-
CTBHE”, 3a[IOMAHAET BTOPOE MECTO BbI30Ba M T.II.

B kxoHIIe KOHIIOB BCA 9aCTh NAMATH, OTBE1€HHARA IJIA 3a[IOMUHAHUA
MECT BbI30Ba, OKaxXeTcs 3anoHenHoi u IBM seigact coobenue o6
OTKa3e.

Hrak, PoGor Oyner mBurarhCa BJIEBO, NOKA HE MEPENOIHMTCA
qacTh namaTi IBM, oTsenennan 1,14 3an1oMuHaHUA MECT BbI30BA.

Ocoboe BHMMaHWE NPU U3YYEHMH PACCMATPUBAEMOM TeMbl Cle-
ayer o6paTUTh HA Memog NoCAegoaaAMEnAbHO20 YIMOYNCHUR
(nomarosoit meKOMMO3MUMM, NMPOEKTHPOBaHHUA “CBEpXy-BHM3”) Kak
Ha o0uuii cnoco® paccyxaenuii npu pa3paborke CNOXKHLIX CHCTEM
(1e TONBLKO B IpPOrpaMMHMpOBaHMH).

[1p1 a3TOM MOXKHO HaYaTh C NPOCTOro M 6JAM3KOro MKOJIbHMKAM
npumepa. [Ipencrasum cebe, uTo cymecTsyer mkoabauk [lera, xo-
TOPbII Kaxk10€ YTPO [IJIAHUPYET CBOii Jelb. B ero sanucHoil KHUXKe
Mbl BCTPETHMM, HANIPUMEP, TAKYIO 3a1IKUCh (IpuBOAMTCA (parMenT):

CPEJIA:
1. 3asTpak
2. Ypoku B mKoae
3. OGen
4. Cexuun
5. Jlomamnee 3aganMe Ha 1ersepr (ecim ycneo)
6. B xuno c Konei
3ABTPAK:
| 1. lNoaxapurs AMIHULY
| 2. Cpaputs xope
| 3. INpuuaTh, yKa3aHHYIO IHULY
YPOKHU B ILIKOJIE:
[ 1. Xumua
| 2. MaremaTuka
| 3. Jlureparypa
i 4., Dusuka
|

|
I
I
|
I
I

5. buonorus

6. AHrnuickuii

| XUMMUA: cnucats MaTeMaTHKY

| JIATEPATYPA: cnucars pusuKy

| BHOJIOIM1MA: cnucaTk aHrIMCKUIA. ..
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Kak xe paccyxnaer [lers, nnanupya csoii n1eas? Overs npocTo:
oH pa30uBaeT AeHb HA JIOTMYECKM 3aBeplIeHHbIE 9aCTH, 3aTEM Kalxk-
IYI0 9acTh IeauT Ha Gonee Menkue, 3aTeM — Ha eme OoJsiee Menkue
u 1.0. To ects [leta nocregoeamensno ymounsem ceou geii-
CMBUA.

IMonpobyem paccyxnath TeM xe cnocoOOM NpH COCTABIEHUM
aqroputma. Pemmum Takyio mpocryio 3amaty: ¢ nomomsio PoGora
3aKpacuTh B BMJ€ INAXMATHOH JNOCKM 4acTh nons pasmepom 8X8
kaertok (puc. 18).

Puc.18

PazoGrem Hamy 3apaty Ha 9acTd. Brlgenum Ha none gerwipe
OIMHAKOBBIX OJIOCH! IIMPHUHOIA ABe KJaeTku (puc. 19).

Puc. 19

Torna ocHOBHOI ANrOPUTM MOXKeT OBITh TAKMM:

QJIT AXMATHAA JOCKA
aano | PoGot B nepoii Bepxueii knerke
Haxo | none sakpameso B BUIE

| maxmaTHON nOCKM

HaY

3aKpacHUTh MOJIOCY

BEPHYTLCH

3aKPaCHTh [10JIOCY

BEPHYTLCA

3aKPaCUTh [OJIOCY

BEPHYTLCH

3aKPaCHUTh OJIOCY

Kol

B ceoio osepens, 3anavy 3aKpamiMBaHKA NOJIOCEI TOXE Pa3ieNuM
Ha YaCTH, BbIJEJIMB 9€ThIPE OAMHAKOBBIX kKBagpaTa 2X2 KJIeTKH!:
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AJIT 3aKpacCHThb [I0J10CY
aano | Pobot B 1eBoii BepXHEii KJIETKE 1010CHI
Haxo | nonoca 3akpamiesa B LIAXMATHOM [IOPAJIKE
Hay
33KpacHUTh KBaapaT
3aKpacUTh KBaapaT
3H.KPH.CHT]: KBaapar
3aKpPacHUTh KBaJPaT
KXo

Tenepnr 3anmmieM ajlropMTMbl "3aKpacuTh KBaapatr” M “Bep-
HYTBCA™:

&JIT 3aKpPacUTh KBaJpar
aano | Po6or B 1eBoii BepXxHei KIeTKe KBaapaTa
Hano | 3akpamesn ksaapat, PoGoT B Havaie cielyiomero
| kBanpara
nay
BHU3
3aKpacUTh
BIIPABO
BBEPX
3aKpacHTh
BIIPaBO
Kon

AJIT BEPHYTHCH

naano | PoGor npasee nonocsl

nago | Pobor B Hauane caenyiomeii nonocel
nay

BHU3; BHU3

BJIEBO; BJIEBO

BJIEBO; BJIEBO

BJIEBO; BJIEBO

BJIEBO; BJIEBO

KoH

Bonpoc: Yro npousoiiner, eciyM “mwaxmaTHyio Gocky” orpa-
IMTb CTEHaMH 7

O r B e'1: Bosuukaer orka3 npH E.iINOJHEHUM IOCAENHEH KOMaH-
Ibl ArOPMTMA “3aKpacUTh KBaIpaTr” [pPM €ro mocjelHeM BbI30BE B
aJIrOpUTME “3aKPacHTh MOJIOCY”.

IpumennM MeTON NOCIENOBATEJLHOIO YTOYHEHHA IJIf IPYroii
?anaqn. )l'lycn, Tpebyerca n3o6pa3uTh JOMKMK Ha KpPalo eJI0BOro Jieca
puc. 20).
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Puc.20

aJr IOMMK BO3Jie Jieca
Jano | nepo B UCXOIHOM I10/10XKEHUH
nano| cnenan pucynok (puc. 20)
Hay
HapucosaTh 3abop
CMECTHUTLCA B Touky (3,0)
JHOMHK C OKOLIKOM
CMECTHTLCA B Touky (9,0)
HAPUCOBATH EJIKY
CMeCTUThCA B Touky (12,0)
HAPMCOBATH EJIKY

KoH

Anropurm “IoMUK C 0KOIKOM” GbIJI COCTABJIEH NIPH BINOJIHEHUH
ynpaxsenua 3 ua c. 37 yve6uuka. Ocraerca HaMCaTh aJIMOPUTMbI
“HapucoBaTh 3a60p” M “HAPHCOBATH EIKY".

JnAa 3KOHOMMM BpEMEHM YPOKa KJ1acC MOXHO pa3iennTh Ha Gpn-
raibl, Kaxnad W3 KOTOPbIX pa3pafarbiBaeT OIMH M3 BCIIOMOra-
TENbHBIX AJFOPUTMOB.

&JIr HapucosaTts 3ab0p
J4aHO | 1epo B MCXOJHOM NOJIOKEHUH
Hajo | cnenan pucynok 3aGopa
Hay
HAPNCOBATh JOCKY
HAPUCOBATh JOCKY
HapHCOBaTh JOCKY
Xon
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&JIF HAPUCOBATh JOCKY
[AaHo | nepo B Ha9ale TOCKH
HAI0 | cnenaH puCYHOK IOCKM, IEPO B HAYaJle

| cnepyiomeii 1ocku

Hay
ONYCTHTb IEPO
cmecTuThCA Ha BekTop (0,3)
cmecTuThCA Ha BekTop (0.5,1)
cmecTuThCA Ha BexTop (0.5,—1)
cMecTMThCA Ha BexTop (0,—3)
NOAHATL NEPO

KOH

&I HapHCOBATh EJIKY
Jano| nepo B Hayane enKKU
Hajo | caenas pucyHoK eJiku

haq
OIYCTHTh NIEPO
cmecTuThCA Ha BekTop (0,1)
HApHUCOBATh TPEYTONbHUK
HapHUCOBAaTh TPEYTONbHUK
HapHUCOBaTh TPEYTONbHUK
MOAHATH IEPO

KOH

AJIT HAPMCOBATh TPEYTOabHIK
Zano | nepo B HaYase TPEyronbEMKa
Bano | crenan pucyHok TpeyroibHMKa, Nepo B Hayaie
| cnenyiomero TpeyrojibunKa
Hay
ONYCTUTh NIEPO
CMEeCTHUTLCA Ha BekTop (—1,0)
cMecTUThCA Ha BekTop (1,1)
cMecTUThCA Ha BekTop (1,—1)
cMecTUThCA Ha BekTop (—1,0)
NOXHATH NEPO
cmecTuThCA Ha BekTop (0,1)

Kon

BaxxHeinMM NIOHATHEM TEMbI ABJIHIOTCA AIFOPUTMBI C apryMeH-
tamu. Hasats M3yueHne 3TOro HOHATHA C YYAIMMMCA MOXHO C TAKOM
3anayuM.

IMycTs ¢ nomombo YeprexHuka HeoGXOAMMO HAPUCOBATHL Y30D,
n300paxennbii Ha pucyHnke 21.

Bynem pemars 3Ty 3ajady METOJIOM NOCJIEJOBATEILHONO YTOY-
HeHua. BuaHo, 94T0 y30p MMeeT YeThipe OIMHAKOBLIX hparMenTa:
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AJC HAPUCOBATH y30pP
JaHo | nepo B HCXOXHOM NOJIOXEHUH
Hajxo | napucosan y3op (puc. 21)
Hay
HAPUCOBATH ()ParMeHT
CMECTUTHLCH B TOUKY (4,0)
HApUCOBaTh )parMenT
cMecTMThCA B Touky (0,4)
HapHUCOBaThL parMeHT
CMECTHUTLCA B TOUKY (4,4)
HApHUCOBaThL )parMeHT
Kon

Kax plif pparmMedT COCTOMT M3 KBAPATOB ABYX BUIOB: CO CTOpPO-
HamH, napanieiabubiMu ocam (1 u 3) u nosepuyThiMu Ha 45 ° (2 u 4),
pUCyHOK 22,

AJr ¢pparMesT
aano | nepo B IEBOM HUAKHEM Y1y
najxo | napucosan pparment (puc. 22)
Hay
ksajgpar 1
cMecTUThCA Ha BexTop (2,0)

KBajnpat 2
CMECTUTHCA Ha BexTop (—1,—1)

kBaapart 3
cMecTuThCA Ha BekTop (1,0)
KBajgpar 4

KOH Puc.22
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AsropuT™ pycoBaHuA Kpaapara 1 Gbl1 NoJydYeH Npu pemenuu
ynpaxsenus 4,6) ua c. 37 yueGuuka. Yem Oyner oTIM9aTLCA OT HErO
anroput™m pucosanusa ksanparta 3?7 Tonbko 3HaYeHMEM BEIMIMHBI
CMellleHMA 110 OCAM: BMECTO Y1Cia 4 HaJo Be3le noacTasuTh 2. Takyo
paboTy HeJib3f OTHECTH K TBOPYECTBY, a CJI€JOBATEILHO, BbINOJIHE-
HUE 3TUX PYTHHHBIX OllEpPalUid K elaTelibHO nopyyuts IBM.

OGo3uauns BeNMYMHY cMelleHua GyKBoi “a”, Mbl IPUIEM K 11-
IFOPUTMY PMCOBaHMA [POM3BOJALHOrO KBajJpaTa CO CTOPOHaMM, Ma-
pajieabnpiMu ocaM (A16, n. 6.7 yuyebuuka). [lo ananorum nerko
COCTaBMTh aJI'OPUTM PUCOBAaHMA [IPOM3BOJILHOIO KBajJpaTa BTOPOrO
puja (ksanparsi 2 v 4):

aar nosepHyThIi kBaapat (apr peu )
AaHo | nepo B HUKHEM yriiy
Hajxo | HapucoBaH KBajgpart
| nepo B HMAKHEM Y1y
Hayg
OIyCTUTh EPO
CMECTUThLCA Ha BekTop (B,B)
CMECTUTHLCA Ha BeKTOp (—B,B)
CMECTUTLCA Ha BeEKTOp (—B,—B)
CMECTUTLCA Ha BeKTOp (B,—B)
NOXHATH NEPO

Kon
Teneps nerxo 3anucaTh aJIrOPUTM PUCOBAHMA PparMenTa:

AJIr HapucoBaTh PparMeHT
aano | nepo B 1€BOM HMAKHEM Y1y
naxo | napucosan gparment (puc. 22)
Hay
ksanpar (4)
cMecTUTLCA Ha BekTop (2,0)
nosepuyTHii kpaapar (2)
CMeCTUTLCA Ha BekTop (—1,—1)
ksaapar (2)
cmecTuThCa Ha BexTop (1,0)
nosepHyTHIi xksaapar (1)
on

—

[lockoapky ydammecsa BnepBbleé BCTPETH/IMCH C aIrGPUTMaMLi
MMEOLUMMH apryMenTsbl, HeobxonaumMo noapobHO pacCMOTPETh, YTO
penaer IBM npu McnosHeEMH anropuTMa “HapucoBaTh y30p”.

1. HaxoauT B namaTH anroput™ “HaprucoBaThk yaop”.

2. Tlocne paHo — KOMMEHTApMId.

3. Haxonur pau.
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4. Bcrpeyaer BbI30B “HapucoBaTh PparmMent’.
5. 3anomMMHaeT MECTO BbI30Ba.
9.1. HaxoauT B namaTu aJIrOPUTM “HApUCOBaTh PparMeHT”.
S5.2. Ilociae Jamo — KOMMEHTapuid.
5.3. Haxonur mau.
5.4. B(:TpeqaeT BBI30B “KBaapar(4)”.
9.5. 3anomuHaeT MECTO BbI3OBA.
5.5.1. Haxomur anropurm “keagpar (apr pem a)”.
5.5.2. Beigenser B naMATH MECTO IJIA 3alMCH 3HAYEHMIA
NepEeMEHHBIX aJINOpUTMa “KBagpar”:

&JIT KBaIpaT

o

5.5.3. Berpevaer onucanue senuxuns: “apr pei a”

K BbIIEJIAET 0JI4 HEE ll'{BﬁKy:

QJIr KBaapaTt

apr pema
-

9.5.4. 3aHOCHT B fAYeiiKy 3HaYeHMe 4, 3aJaHHOE MpPH BbI-
3oBe “kBajapar (4)”:

4Jr KBajapar

0D

.5.6. Haxonu'r n__:]

.5.7. Jaer KOMaH/Ly YepTexHUKyY “ONyCTUTS mepo”.

.5.8. B komaune “cmectutsca Ha sexTop (a,0)” BMecTO
MMEHM BEJIMIMHbI NOICTABJIAET €€ 3HAYEHHE U 13-
er Yeprexuuky KOMaHmy “CMECTHMTHCA Ha BeK-
Top (4,0)".

9.5.9 — 5.5.11. Ananoruuno npeoGpasya clerymolHe

TP KOMaHIbl, Iepenaet ux YeprexHuky.
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5.5.12. [laer xoMaHLY “NORHATH NEPO”.
9.29.13. Bcrpedaer ciioBO KOHM.
5.5.14. Tlocne pajgQ —xoMMEHTapuid.
9.5.15. Crupaer vHPOpMAUMIO B YacCTH NaMATH, Bbl-
JNEeJIeHHOM 1A aJropuT™a “"ksaapar”
5.5.16. Bosspamaerca B aJirOpuT™M “HapucoBaTh ¢par-
MeHT” Ha 3alIOMHEHHOE MECTO.
5.6. [laer komanny “cMecTUTLCH Ha BekTOp (2,0)".
5.7. Bcrpesaer Bbi30B “noBepHyTHIN KBagpar (2)".
5.8. 3anomMuHaeT MECTO BbI30BA.
9.8.1. 3areM HaXONMT AIrOpPMTM “NIOBEPHYTBIM KBAaJIpaT
(apr Bem a)”.
5.8.2. Brinenser B MaMATH MECTO MJIA 3AMMCH 3HAYEHMIA
nmepeMeHHbIX AJITOPUTMA “"MOBEPHYTHIA KBagpaTt”.
w M T. I

[na 3axpensenns 3HaHWi M IPOBEPKY YCBOGHUA MaTEpHaIa MOX-
HO [IPeJJI0XKUTh Y9allMMCA [1009€peNHO NPOAOJIKUTh ONMCcCaHne Aei-
creuit IBM nipu ucnosHeHuy anropuTMa “HapuCcoBaThb y30p”.

OGo6wmuM CBeleHNA O BEIMYHHEE, NOJIY9EHHbIE [IPXH COCTABICHUM
M aHaJM3e aJropuTMa “HapucoBaTh y3op”, Bo BcnomorarensHom an-
roput™e “kBanpar (apr pew a)” 6ykpoii “a” 0603HaYeHbl CPa3y TPU
HNOHATUA — UMA APryMeHTa, ero TEKyee 3Havesne u o6aacTb nama-
TM, B KOTOPOIA 3TO 3Ha4€HUE XPAHUTCA:

Beauuuna

Ob6nacrb
NamATH

Hma Juavenue

[Mepen umenem BeIMIMHEB] B 3ar0JIOBKE aArOPMTMa CTOAT JBa CJ1y-
xke0ubix cnoBa: apr ¥ Beut. C MX NOMOWILIO YKG3aH ! 6UG U MUN
seauvunsl. B nanpom cinysae “a” — 3To BXOIHaA BeaMyuHa (apr),
3Ha9eHreM KOTOopoil moxeT OviTh J060€ BEIECTBEHHOE YMCJIO
(eewr). Tun BenMuaMHbI ONpPENENseT, KaKue 3Ha4eHUA OHA MOXKET NpH-
HMMATh M KaKWUe Onepaumm Hajl 3Toi BeJIMIMHOM paspemeHbl:

. | Tun Besmannsl ]

| MuoxecTso snauennit I | MuoxecTso onepauuii

B AJIOPUTMHUYECKOM A3bIKE HMEETCA HECKOJIBKO THUIIOB BEJIHIMH.
EcTs, HanpyuMep, BEeJWYMUHBI, [IPHHMMAKIMHWUE TOJILKO LEJNOYMC-
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neaHble 3uavenua (Tmoa mea).

Takum o6pa3om, NOHATHE BEJINIAHBI B MHPOPMATHKE 1OCTATOTHO
CJI0KHOE, EMKOE ¥ pasHocTopoHHee. MnmocTpauueii 3Toro nonarus
MOXET CJIYXHWTh HECKOJIbKO COKPAalleHHbl OTPBLIBOK M3 “AUCH B
3azepkanse” JI.Kappoana (koraa TpyaHo npuiaymaTh npuMmep AIA
00 bACHEHHA KaKoro-HMOY Ib NOHATHA, 06pamaloTCA K NpOM3BeIeHH-
am JI.Kappoana):

”— Thbl 3arpycTuna? — oropuwica Peinaps. — [lasaii a cnoio TeGe
B yTellleHUE NeCeHKY. Ja2/iasue 3TOoM neceHky uassisaerca “Ilyros-
KH 718 CIOPTYKOB”.

— Bbl xoTMTE CKalzaTh — TIECHA TAK Ha3bIBAETCA? — COPOCHIIA
Anuca.

— Her, Tbl HE NOHMMaemb, — OTBETUII HETEPNEAMBO Phinaps. —
JT0 3a2naeue Tak HaspipaeTcA. A mecHs HaspiBaeTcA ”[lpeBHuid
CTApHYOK”,

— ITO y IeCHH TaKoe 3arnasue’?

— Jla wer xe | I10 naseanue. A 3aznasue coscem gpyroe: “C
ropem nomnojam”.

— Tak kakas xe 310 necua? —cuopocuiia Anuca B NOJIHOM pacTe-
PAHHOCTH.

— fl kax pa3 coGupanca teGe 06 aToM ckazars. “Cuaamuii HA
ctene”. Bor kakaa ato necual”

[NonaTHA BENTMIMHBI B MATEMATHKE K B MHPOPMATHKE PAITUIHLL.
[lpuBeneHHbIA OTPLIBOK MOKA3bIBaeT, KaK TPyAHo OblBaeT mpeono-
JIETh “KOCHOCTb MBIIIJIEHHA”, IPUBLIKHYTh K HOBOMY CMBICJIY, Ka3a-
nock Obl, 3HakoMoro noHarua. K nogpoGHoMy M3yd9eHMIO MOHATHA
BEJIMYMHbI Mbl BHOBL BepHEMCA B §11.

[na Toro, K10 XOpOIO YCBOMJ MOHATHE MCHOJHMTE/A, MOXET
GbITh NOJIE3HLIM Takoe cpasHenue. B cocras IBM Bxoaut mcnonun-
teab [lamaTs, KOTOpHIA yMeeT 3anuceiBaTh MHGOPMALMIO, OE-
pelnasaTh €€ ApYIrvMM YCTpoiicTeam M ctupath ee. Mupopmauns npu
3ToM ObIBaeT ABYX BHMIOB: ajirOPMTMbl M Benuumuubl. [lpu anammse
paGotel IBM onuMn M3 Y9EHHKOB MOXKET MCNOJHWUTHL poiab [lamaTu,
3anuchiBad Ha JOCKE M CTHPaf IPAMOYTOJBHMKM .

Januuiem B CaoBaps:

LeJ1 — ONMCAHUE BEJIMIMHBI LEJI0ro TUNa.

B kauecTBe HONOJIHUTEILHOrO NIOMAIIHErO 3a]aHUA MOXKHO Mpel-
JI0KMThb Y43 UIMMCH COCTABUTD AJINOPUTM PUCOBAHKA (PparMenTa y3o0-

8

[

Puc. 23
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pa pasmepom 8X4 (puc. 23).
BapuanT pelienna 3anaum:

&JIT HapucoBaTh parmenT 2
Jano | nepo B JIEBOM HUAKHEM YTy
najxo| napucosau ¢pparment (puc. 23)
Hag
nNpaMoyroibHUK (8,4)
CMeCTHTLCA Ha BekTop (—4,0)
pom6 (4,2)
CMECTUThLCA Ha BekTop (—2,1)
NPAMOYIOJIbHMK (4,2)
CMeCTHTbCA Ha BexTop (—2,0)
pom6 (2,1)
KOH

ANroput™ “NpAMOYroJibHMK” COCTaBJIE€H NPH BBINOIHEHHHU
ynpaxHeHus 14 Ha c.51 yseOnuka. Bropoii BciomoraTeasHblil anro-
PATM:

aar pomG (apr pew c.d)
Jdano | nepo B HMAKHEM yriy
najo | napucopad pomG,

| mepo B HukHEM Yriy

Hay
OIyCTUTh EPO
CMECTUTLCH Ha BekTop (c,d)
CMeCTMTLCA Ha BekTop ( c,—d)

CMECTUTHLCA Ha BekTop (—c,—d)
CMeCTUTBCA Ha BekTop (c,—d)
NONHATL NEPO

KOH

YKA3AHHA K YIIPAXKHEHHAM

1. AnropuTMbIl NPaKTHYECKH JOCJI0BHO COBNALAIOT C AJITOPUTMOM
All.

2,4. B pezynpraTe MCnoJHeHUA anropuTMa “noMuKk” Yeprexuuk
pucyer nomuk. Ilocne ucnonsenua anropurma nepo Gyner Ha-
XOIMTHCA B JieBOM HMxHeM yriay. [lonesno sameruTs, uT0 € MC-
NOJIb30BAHMEM AJIFOPUTMA “"KBaJIpaT” aropuTM “IOMUK” MOXKHO COK-
PATHTH: BMECTO [EPBBIX IECTH KOMaH /| MO2KHO HallMCaTh BbI3OB “KBa-
apar (4)".

PesyibTaToM MCNOJIHEHHMA AJIFOPUTMA “YIIMIA U3 TPEX NOMUKOB”
ABJIAETCH PMCYHOK, HA KOTOPOM B PAJ MO MOPM3OHTANM BbICTPOEHLI
TPH IOMMKA M IPOMEXYTKM MEX]Y HUMM MMeEIoT mupuny 2 (a ue 6).
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Jlna npoAcHeENA B3aMMOCBA3IM OCHOBHOTO M BCIIOMOI'aTEJILHOIO
alrOpUTMOB MOJE3HO PacCMOTPETh HECKOJbKO MOIMPUKANMIA
ynpaxuenus. U3 Tpex KOMNOHEHTOB yIpaXkHEHUA — PUCYHOK, OCHOB-
HOM aJrOPMTM, BCIIOMOI'ATEJIbHBIA aJIOPMTM — YKa3bIBAIOTCA Ba, a
TpeTnii TpeGyercs onpenenntsb. Takum oOpa3om, Mel I0JTy9aeM CBOE-
oOpa3snele “ypasHenua”. B ynpaxuennn 2 TpeGyerca no 0CHOBHOMY
M BCIOMOraTe/IbHOMY aJIrOpPUTMaM ONpeleuTh pucynok. Pac-
CMOTPHM JIPYrie BAPMAHTHI.

MycTts pucysok ocraerca npexaum (yMia U3 Tpex IOMHKOB), a
M3 aJIropuTMa “IOMUK” YlalieHa NocielHas KoManaa (cm. ynpaxne-
aue 4). Tpebyerca BHECTH COOTBETCTBYIOIIME U3MEHEHUA B OCHOB-
Hoii anropuTM. Ilpy Takoii NoCTaHOBKE 3ala4l HY2KHO KOMaHLY “cme-
CTUTLCA Ha BekTop (6,0} B 0CHOBHOM airopurme M3 yaeGHMka 3ame-
HUTb KOMaH oM “CMECTHTbCA Ha BeKTOop (2,—4)”

JaMeTuM, YTO BEKTOP CMelleHHA B 3TUX KOMaHJaX MOXHO OI-
penenuTts 1Mbo HeNnoCpeICTBEHHO, JUD0 KaK CYMMY COOTBETCTBYIO-
mux sexktopos (—4,—4) u (6,0). CoOTBETCTBEHHO BMECTO KOMAHIbI
”CMEeCTUTBCA Ha BekTop (2,—4)” moxeT ObITh 3anMcaHa napa KOMaHI

CMECTUTLCA Ha BeKTOp (—4,—4)
cMecTUThCA Ha BeKTOop (6, 0)

[Tpn Takom BapuaHTe MOCHEIHAA KOMaHIa BCOOMOraTeIbHOrO aJ1-
rOpMTMa 0Ka3biBAETCA KaK Obl BLIBE1E€HHOW U3 HEMO B OCHOBHOM aJiro-
PUTM, M NOJIKHA TIOBTOPATLCA KaX LIl pa3 MNPy BbI30BE alropuTMa
”1OMMK”.

Ilyctb Teneps pUCYHOK ocTaeTcA Ge3 W3MeHEeHMA, & OCHOBHOM
aJropuTM COCTOMT M3 TPeX BHI30BOB “IOMMK” (KOMaHIbl CMeLIeHUA
yaanensl). TpeGyerca ykasatbh, kak nojxeH GbiTh M3MEHEH airo-
put™ “momuk”. Herpyauo sameTuTh, 9TO NOCTAaTOYHO NOCAEIHIOID
KOMaHIY B aJITOPUTME “IOMUK” U3 yueGHMKA 3aMEHUTh KOMaH 10

CMECTHUTbCA Ha BexTop (2,—4)

3ameTHM, YTO pe€3yJbTAT WCHNOJHEHHA TAK MOJYYEHHOrO OC-
HOBHOI'O @JINOPMTMA OTJIMY3eTCA OT pe3y/bTaTa MCIOJHEHUA aiaro-
puTMa M3 ydeOHMKa PacnoioKEeHrMeM epa: B ciydae “craporo” ai-
rOPUMTMA [EpOo PaclOJIOKEHO B JIEBOM HUXKHEM YIIIy NOCJEIHEro,
TPETHEro IOMUKA, B CJIyYae "HOBOr0” ajJirOPUTMa — Ha JBE €XMHMIIb]
NpaBee NPaBoro HUXKHEro yria.

B xasecTse 10n0NHMTEJLHOrO 3aaHNUA MOXKHO MPENI0KUTE YIa-
MMMCA COCTABUTH aJIFOPUTM PUCOBAHMA NOMUKA, CONEPXAMNA KaK
MOXHO MeHbine kKoMauia. flcHo, 9To m0OO#H aaropuT™M pHCOBaHMA
NOMHKA NOJIKEH CONEPXKATh HE MEHEee IEeCTH KOMaHI CMelleHUA —
H3obpaxeHnue NOMMKA COIEPXHMT mecTb oTpeskos. Hapucosars n0-
MMK C MOMOMIBI0 MIECTH KOMaH MOXKHO, €CJIM HaYaTh PUCOBAHUE C
BepxHero Jeporo (1M npasoro) yria (cm. ynpaxuenue 9 us § 5):
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OMYCTHTH [IEPO

CMECTMTBCH Ha BekTop (2, 2)
CMECTHTbCA Ha BekTOop (2, — 2)
cMecTuThCA Ha BexTop (— 4, 0)
cMecTuThCA Ha BexTop (0, — 4)
CMECTUTLCA Ha BekTop (4, 0)
cmecTUTbLCA Ha BekTop (0, 4)
NONHATH N1epo

3. BoamoxHo peniesne, aHalOrMYHOE TOMY, KOTOPOE Na€TCA B
yhnpaxHeHuM 1: 3anucaTh WIECTh BbI30OBOB aJropMrMa "IOMMK” M
BCTABUThL MEXIY BbI30BAMM KOMaHIbl “CMECTUTLCH Ha BekTOp (6,0)”.
Bosmoxuo u 6oiiee pauMoHaibHOE pellleHHE, ECIIY BOCNIOIL30BATHCH
JINOPUTMOM “yIHIA M3 TPEX JOMUKOB” KaK BCIIOMOraTebHbIM. YIIH-
1a M3 EeCTU JOMUKOB Oy IeT HapUCOBaHa NOC/IE MCNIOJIHEHNA TAKOro
aNnropuTMa:

AJIr YJIMLA M3 IIECTH IOMUKOB
Hay
yJMLa M3 TPEX JOMUKOB
cMecTUThCA Ha BekTop (6,0)
YJMLA U3 TPEX JOMUKOB
KOH

[Monesno paccmoTpeTk Takyio Xe 3ajady AJA NEBATH IOMHUKOB.
s pucosauua yauubl M3 JEBATA IOMHKOB MOXKHO TPUXKIbl BbI3BATh
BCIIOMOraTe/IbHbI ANropuTM “yaulla M3 TPeX JOMHKOB”, & MOXHO
COCTaBUTh AJITOPUTM M TaK:

&JIT YIMLA U3 NeBATH JIOMUKOB
Hay
yJIMUA U3 EeCTH JOMUKOB
CMECTHMTLCA Ha BekTop (6,0)
yJIMLA U3 TPEX IOMUKOB
KOH

Ha npumepe anropurMa M3 3TOro ynpaxHeHUA XOpPOIIO BMAHO,
KaK OIIMH M TOT XK€ AJITOPUTM MOKET BHICTYIATh M B POJIM OCHOBHOT'O
M B POJIA BCIIOMOI'ATEJIbHOIO.

3neck, BpoYeM, HykHO ObITh JOCTATOYHO OCTOPOXKHBIMM (CMOT-
PM NapanoKkc Kypuusl M fiiua B o6mmx ykasanuax). K o6cyxnennio
Bonpoca o0 OCHOBHBIX M BCIIOMOraTeJbHBLIX AJIMOPUTMAaX LENeco-
00pa3no o6paTUTLCA M IPU U3YYEHMM AJIFTOPUTMOB C apTyMEHTAMM.

3. PaccMoTpuM anropuT™ I/if BHINOJHEHWA NEPBOrC M3 PUCYH-
KOB. Brinenum 1Ba BCOOMOraTe/ibHBIX aJIFOPUTMA: PUCOBaHME KBaj-
para (anroputm A16 yyeGuuka) M pucoBanne ONHON IOPU3OHTANL-
HOM 9epThl.
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AJIT 3aIITPUXOBaHHBIA KBaIpaT
aauo | nepo Yeprexanka B 1eBoM HUXHeM yriay A Gynyuero
| 3amTPMXOBAHHOrO KBAAPATA M IOJAHATO
Haxo | HapycoBaH 3aLI TPMXOBAaHHBINM KBAAPAT C JNIMHOM CTOPOHLI 4
| ¥ ropusoRTANLHOA MITPUXOBKOI C marom 0.4, nepo
| YeprexxnuKka B TOUKE A M NOJHATO
Hayg
kBajpar(4)
ropM3cHTaNbHaA 9epTa (4, 0.4)
ropu3oHTaibHas yepra (4, 0.4)
ropu3oHTanbHaA 4epTa (4, 0.4)
ropu3oHTabLHaA Yepra (4, 0.4)
ropu3onTaibHaa 9epra (4, 0.4)
ropu3oHTaNIbHas Yepra (4, 0.4)
ropu3oHTaIbLHAnA YepTa (4, 0.4)
ropusoHTalbHan sepra (4, 0.4)
ropu3oHTajbHaA Yepra (4, 0.4)
cMecTuThCA Ha BekTop (0,—3.6)

KOH

aJr ropusoHTajdbHaA Yepra (apr pem a,b)
gano | nepo Yeprexnuka Ha b HuXe JIEBOro KOHUA 9EPTHI M
| nopuATO
1aa0 | npoBenena ropu3OHTAa/IbHAA Y€PTA JJMHBI a Ha b BoiIE
| MCXOAHOrO MONOXeHKA Nepa, PO B JIEBOM KOHILE
| npoBenennoi 4epThl M NOJHATO
Hay
cMecTUTLCA Ha BeKTOp (0,b)
OMYCTHUTL [IEPO
CMECTUTHLCA Ha BexTop (a,0)
NOIHATL IEPO
CMECTHTLCA Ha BekTop (—a,0)
KoH

[pennoxeHnablii aArOpUTM HE ABJIAETCH ONTUMAJILHBIM [0 IUCITY
KoMaHI (MOXHO, HAPUMED, COKPATHTH KOMaHIbl “MIOAHATL NEPO” K
“onycrurb nepo”). [Ipusenennoe pemenne B onpeseieHHOM CMBICTIE
WIANIOCTPUPYET IMCUMNINUHY NpPHMEeHEeHHA BCIOMOraTelbHBIX
aJIrOPUTMOB.

OcHoBHBIE QIrOPUTMBI B 3TOM YNPaXKHEHWM M B IBYX APYIrMX
cocTOAT M3 GoNBIIOro 9WCia MOBTOPAIOIIMXCA KOMaHI, NO3TOMY
MO2KHO HAMETUTH M X IOCTPOEHME, He IPMUBOA [IOJIHOM 3AIIMCH.

K ynpaxnenuio MMeeT CMBIC/I BEPHYTLCA PH M3YYEHHUH KOMaH]
[OBTOpPEHMA.

6. OCHOBHOI1 aIrOPUTM NPAKTUYECKH JOCJIOBHO COBNIANAET C all-
roputMom A11 u3 n. 6.1. Ha 310 HyXHO CnienmMansno o6paTuTh BHUMA-
Aue. [IpeumymecTsa nNpUMeHEHUA BCIOMOraTE/bHBIX AJINOPUTMOB
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NPOABIAIOTCA 31€Ch 0COGEHHO penbedHO, TAK KaK BCIIOMOraTe/ibHble
aJIFOPUTMBI OT/IMYAIOTCA HE TOJILKO B JETANIAX, HO U MCHOJHAIOTCA
Pa3HbIMHM HCNIOJIHUTEIAMM.

aar CCCP
Jano | PoGor B 1eBom HuxHeM yriy Gy nymero ciosa, CTeH Ha
| none ner
nano | sakpamensi Gyksst CCCP
Hay .
oyksa C
6yksa C
6yksa C
Oyksa P
XoH

aar 6yksa C
aano | PoGor B nesom unxuem yriy 6ynymeii 6ykssl C, cTen
| Ha none HeT
pajo | sakpamena 6yksa C, PoGorT B nesom HUXHEM yray
| cnenyiomeii Gyxssi
Hay
3aKpaCHTh; BBEPX; 3aKPACHTh; BBEPX
3aKpacHUTh; BBEPX; 3aKPACUTh; BBEPX
3aKpaCHTh; BIIPaBO; 3aKPaCUTh; BIIPABO; 3aKPACUTh
BJIEBO; BHW3; BHWU3; BHU3; BHU3
3aKPACHTh; BIIPABO; 3aKPacUTh
BNPaBo; BIIPaBo
XoH

air Oyksa P
pano | PoGor B nesom HuxHeM yriy Gynymei 6yxssl P, cren
| Ha mone ver
Haxo | sakpamena Gyxsa P, PoGoT B 1eBOM HHKHEM yTiTy
| cnenyomeii Gykssl
Hay
3aKPaCHTh; BBEPX; 3aKPAaCHTh; BBEPX
3aKpacuTh; BBEPX; 3aKPACUTDb; BBEPX
3aKPaCHTb; BIIPaBO; 3aKPaCHTh; BIIPABO; 3aKPACUTh
BHM3; 3aKPAaCHTh; BHH3; 3aKPaCHTh
BJIEBO; 3aKPacUThb
BOPaBO; BIIPaBOo; BIIPABO; BHW3; BHU3
Kol

AnropuTMBI B OCTAJILHBIX Y€THIPEX 3aJaHUAX PA3NMYAIOTCA TOJIb-
KO BCIIOMOrarejibHbIMA anroputMami. OCHOBHOM alrOPHMTM BO BCEX
clyYaAx OOMH M TOT XK€ M coBnamaer ¢ ajropurvom Al3 u3 no. 6.4
yuebuuka. 3aMeTiM, 9TO JOCTATOYHO COCTABUTD JBa BCIIOMOraTeib-
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HBIX aNropuMTMa “3akpammMBaHue O/oka” ¥ TPHM BCIOMOraTesbHBIX
anropuT™Ma "0o0xo0i cresbl”: AjA pucyskos 21,0 u 22,a cOBNanalT
aJrOpMTMBI 3aKpacky; IJIA PMCYHKOB 21,a M 22,8 — aJropuTMBI
o6xoa; nna pucyskos 22,6 u 22,8 — aaropuT™sl 3akpacku. (Pucyn-
KK yaebuuka.)

JTO ynpaxHEeHHWe XOPOIOo MIIICTPUPYeET 3ddOeKTHBHOCTb
[NpUMEHEHHA BCIOMOraTeIbHbIX aJiropuTmos. OIMHE M TOT XK€ OCHOB-
HOM anropyMT™M NpUrojeH AJif pelieHua CepuM OJHOTHUIHBIX 3a1ad; C
Ipyrof CTOpOHbl — OJMH M TOT k€ BCIOMOraTe/bHbIA AJIrOPUTM
MoxkeT ObITh MCNIOJIb30BAH B HECKOJIbKMX 3a1a9aX.

7, 12. Ucnonuaa anroput™ "¢parment”’, Pobor zakpamwusaer
nepyuMeTp KBajaparta 4X4, HaYMHAA C BEPXHEro JIEBOro yria, ¥ Ipuxo-
JNMT B NIpaBblif HUXKHUIA YroJ kpaapara. B pesynabsrare mcnonnenus
anropuT™a “durypa” OyIyT 3akpamieHsl 0 IEPUMETPY 5 KBaIpaToB.
Jlepan BepxHAA KJE€TKa Kax[Oro KBajpara, HaYMHaA CO BTOpPOro,
COBNAJAET C NPaBOii HUKHEM KJIETKO! Ipenblly HIero Kkpajapara.

Jlerko Buaers, 4T0 YrjoBbie KJETKM “BHYTPEHHUX” KBaJlpaTos,
T.€. BTOPOro, TPETHEr0 M YE€TBEPTOro, 3aKpallMBaioTCA ABaXxabl. Ta-
kuM oOpasoMm, nBaxabl OynyT 3akpamensi 4 knetku. B anropurme
“(pparMeHT” BbllaeTca 12 KOMaH] 3aKpacKu. ITOT AJIFOPUTM Bbi3biBa-
€TCA B OCHOBHOM aJIrOpUTMe 5 pa3. 3HayuT, B o0led CI0XKHOCTH
PoGoty Gyner Bbinano 60 KOMaH [ 3aKpacku.

OTH BbIBObI MOXKHO COOTHECTHM C 00MMM 9MCIIOM 3aKpanieHHbIX
kaerok. [ocie nepsoro Bbi3oBa anropuTMa “(pparMeHT” saKkpaiuusa-
1otca 12 knerok. Kax i caenyomuii Bei3os nobasnser eme no 11
knerok. Takum oOGpa3om, Bcero okaspiBaerca 12 + 4X11 = 56
sakpalleHHbIX kKaeTok. To xe wucio noJiyyaercd, eciv u3 obumero
q9KC1a KOMaH[, 3aKPACKH BbI4€CTh YMCJI0 TEX KOMAHI, KOTOpHIE Bblia-
I0TCA B TOT MOMEHT, korjia PoboT HaxoauTca B 3aKpallleHHOM KIeTKe
(T.€. 9MCI0 ABAXK Bl 3aKpall EHHBIX KJIETOK): 56 = 60 — 4.

8. U3menenuna xacalorca asyx Beuieii. Bo-nepssix, cToposa ksai-
paTa yBeJMYMBaeTCA Ha ONHY KJIETKY. Bo-BTOpBIX, MEHAETCHA OTHO-
CHMTEIBHOE PACCJ/IOXKEeHNE KJIETKH, B KOTOPOIi 3aKaHIMBaeTCA MCNOJI-
HeHMe ajropurma “¢parmest’. Buecem usmeHenua, COOTBETCTBYIO-
mMe PUCYHKY 23.

ajar pparMeHT

Hay
3aKpacHTh; BIIPABO; 3aKPACUTh; BIIPAaBO; 3aKPaCHUTh; BIPABO
3aKpacuTh; BIPaBo
3aKpacCHMTh; BHU3; 3aKPACUTh; BHU3; 3aKpPacHTh; BHM3
3aKpacHTh; BHU3
3aKpaCHTh; BJIEBO; 3aKPaCcUTh; BJIEBO; 3aXPaCUTh; BJIEBO
3aKpaCHTE; BIIEBO
3aKPaCHTh; BBEPX; 3aKPACHTh; BBEPX; 3aKPaCHThb; BBEPX
3aKpacHTb
BIIPaBO; BIIPaBO; BHH3

KOH
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B ocraBmuxca ciydasx W3MeHEHWA KOCHYTCA TOJIBKO Mpeanoc-
JieHei CTPOIKHM :

BIIPaBo — IJIf pUCyBKa 24,3, M
BIIPABO; BIPaBo — IJiA pUCyHka 24, 6.

9. Ksaapar pasmepom 2020 pa3busaeTcd Ha 25 KBaIpaToB pa3-
Mepom 4X4: 5 pagos no 5 xsajapaToB.OIHO M3 BO3MOXHBIX pele-
HUIl — MCOOJB30BaThL 25 pa3 Bcnomorarensabiid anroput™. [lepen
BBI30BOM aJropuT™a BbiBonUTh PoGoTa B neswiit Bepxuuii yroa oye-
pensoro ksajgpata. MoxHso ana yno6cTsa BBECTH JONOJIHWTENbHBIE
BCIOMOrarenbHbie anropuT™el. Hanpumep:

QT K CNIEAYIOIEMY PALY

Hay
BHM3; BHM3I; BHU3; BHU3
BJIEBO; BJIEBO; BJIEBO; BJIEBO; BJIEBO
BJIEBO; BJIEBO; BJIEBO; BJIEBO; BJIEBO
BJIEBO; BJIEBO; BJIEBO; BJIEBO; BJIEBO

KOH

Eme Gosnee serxkoii CTPyKTypa ajJirOPHTMa CTAHET IOCJIE BBE-
AeH!A BCIOMOraTeNbHOro aJropuT™Ma “"pan”:

AT paf

Ha4y
(parMeHT; BIIPaBO; BIIPABO; BIIPABO; BIIPABO
(parMenT; BIpaso; BIIpaBo; BIpaBo; BIIPaBo
(@parmMenT; BIIpaBso; BIIPaB0; B1paBO; BIIPABO
dparMeHT; BIpaBo; BIpaBo; BIIPaBo; BIIPaso
(pparmeHT

KOH

C MCnosb30BaHWEM 3THX BCIIOMOTATENbHbIX AJIFTOPUTMOB OCHOB-
HOM AJITOPMTM 3ANMIIETCA TAK:

AT KapTHHA

Hag
PAN; K ClIELYIOIIEMY PALY
PAL K CTIedyIolleMy PALY
PAN; K CNENYIOIEMY DALY
PAL K CIEAYIOLIEMY PALY
pan

KOH

10. Cocrasum nnan. Po6or npoxoamT, sakpamusas KJIETKH, MO
rOPU3OHTAJILHOMY PALY KJIETOK CJIEBa HANPABO, IEPEXOANT HA CIIELY-
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jomuii pan (BHM3) M OPOXOAUT, 3aKPAIIMBAA KJIETKH, IO 3TOMY PALY
CNpaBo HaJIEBO, 3aTEM NEPEXOAMT Ha ClIeAYIOWuii pal. 3TH AeHCTBUA
noBTOPAINTCA 5 pa3. Teneps MOXKHO NEPSATH K COCTABIEHMIO Ao~
putmos. CHa9ana COCTaBUM OCHOBHO# aJIMOPHTM:

AJr MaXMaTHOE NoJie
nano | cTeH Ha noJjie HeT
Halo | 3akpauieH B MIaXMaTHOM MOPAIKE KBaJpaT
[10X10,1€Bas BepXHAA BEPLIMHA COBNIANaeT
| c HagansHLIM NoJox ennem PoGoTa; nocne
| ucnonuenus anroputma PoGoT Ha oany
| kneTky HMAKe NIeBOI HUKHEN BEPIIMHLI KBaJpaTa
Haq
3aKpacUTh PAJ 1; BHM3; 3aKpacUTh PAJ 2; BHA3
3aKpaCHMThb PAA 1; BHM3; 3aKPACKUTD PAJL 2; BHM3
3aKPACHMTDb PAA 1; BHM3; 3aKPACUTh DA 2; BHU3
3aKpacHTb PAl 1; BHW3; 3aKPAacHTh pajl 2; BHU3
3aKpACHTb PAM 1; BHAU3; 3aKPACHTb DAl 2; BHU3
KOH
Teneps nepeiineM K COCTaB/JIEHMIO BCIIOMOTaTe/IbHBIX AJIIOPUT-
MOB:

&JIT 3aKPacuThb pan 1
xamno | cren Ha none Her
Hajxo | 3axpamen B maxMaTHOM NOpAKe pan u3 10 kaetox
| npaBee PoGora, McXonHan KneTka 3aKpanieHa,
| PoGoT HaxoaMTCA B NpaBoii KIEeTKE pala
Haw
3aKpaCHTh; BIIpaBo; BIIPaBo; 3aKPaCcHTh; BIIPABO; BIIPABO
3aKpaCHTh; BIIPaBo; BIIPABO; 3aKPAaCHTh; BIIPABO; BIPaBo
3aKpacHTb; BIIpaBo

KoH

AJIT 3aKpacuTh pag 2
Jano | cred Ha noae ver
Hano| 3akpawen B maxmaTHOM nopaxKe pan u3 10 knerok
| nesee PoGoTa, ncxonuas knerka sakpaniena,
| PoGoT HaxoaMTCA B J1€BOIA KJAETKE PAla
ayg
3aKpaCHTb; BJIEBO; BJIEBO; 3aKPAaCHTh; BJIEBO; BIEBO
3aKPauTh; BIIEBO; BJIEBO; 3aKPAaCHTh; BJIEBO; BJIEBO
3aKPaCMTb; BIIEBO
KOH

Moxuo nocrasuts gononsEuTelsusie Bonpockl. Hanpuwmep, ato
HYXHO 3alMCaTh B N0JI€ HaJ0 OCHOBHOI'O &JINOPHTMA M YTO MOJY-
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YUTCA NOCJEe ero MCIOJHEHVA, eCIU B HeM NEepPeCTaBUTh MECTaMU
BbI30BBI “3aKpacuTh pan 1” u “3akpacurs pan 2”7 ? Kak M3MeHuTH
BCIIOMOIaTE/IbHbIE AJIrOPHUTMbI, 9T00BI BEPXHAA JieBafi KJIETKa KBaj-
paTa ocTaBanack He3akpalieHHoi 7

11. CocTaBum anropuTM 118 pucyHka 27.a yaeGauka. 3JameTum,
9TO OPHAMEHT COCTaBJIEH M3 PAJOB TPEX BUIOB: B [IEPBOM 3aKPalleHo
6 K1eTokK, BO BTOpOM — 12, B TpeTbeM 3aKpalleHHBLIX KJIETOK HeT.
Cocrasum nnan. PoBor 3akpammsaer pal ¥ NEPEXOIMT B JIEBYIO
KJIETKY ClIelylOmero paina. JTW HNeifiCTBMA MOBTOPAKIOTCA, NMOKA He
Gyaer nojy4eH Hy XHbli OpPHAMEHT.

AJIT ODHAMEHT
Aano | cred Ha none uer, PoGor B knetke A
nano | 3akpamensl ormedennbie KieTku, Pobor B knerke b
Hay
3aKpacuTh pal 1; 3aKpacuTe pal 2; 3aKpacuTh paj 3
3aKpacuTh PAL 2; 3aKpacuTh pal 1; 3akpacuTs pag 1
3aKpacuTb PAl 2; 3aKpacuTh pal 3
3aKpacuTh pAf 2; 3aKpacuTs pan 1
KoH

3amMeTHM, YTO B AJIrOPUTME “3aKPACUTH DAL 3” BLI3LIBAETCH BCErO
JMIUB OHA KoManna "BEM3”. MoxHO ynpocTHTh CTPYKTYPY OCHOBHO-
ro aaropuT™Ma, BB€IA BCIIOMOTaTeJIbHbIE€ AJIFOPUTMBI, MIPH HCHONHE-
HWM KOTOPBIX 3aKpalllMBAIOTCA [OJIOCKH U3 IBYX PANIOB.

QJIT OPHAMEHT

nano | cren ua none wet, Po6or s knerke A

Hajo | 3akpalensl OTMedeHEbIE KNeTKM, Pobot B kieTke b
Hay

3aKpacuThb [ojocy 1

3aKpacHTh paj 3

3aKpacUTh OJIOCY 2; 3aKPaCUTh I1oJ1ocy 1

3aKpacMTh pag 3

3aKpaCMTDb MOJIoCY 2

KoH

3aech aropuT™ “ 3aKpacUThb NOJNOCY 1” CONEpAUT BIZOBLI:
3aKpacuTh PAl 1; 3aKpacuTs pan 2
a aJIrOPMUTM "3aKPacHUTh N0JIOCY 2" — BbI3OBbI:
3aKpacHThb PAL 2; 3aKpacuTh pax 1

13. BoamoxnoCTb BLI30BA AJITOPUTMA “KBajJpaT” C HYJIEBLIM M C
OTPMUATENbHLIM 3HAYEHWAMM MOXKET OKAa3aThCA NJA YJAaIUXCH
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AOCTATOYHO HeoxunanHoi. YToGbl coenaTh pesyibTaT NOHATHBIM,
HY2KHO BBIIMCATh TEJO AJropuTMa "KBaapar”, 3aTeM (QOpMaibHO
HONCTABMTh BMECTO APrYMEHTA & YKa3aHHbIE 3HAYeHUA M MCIIOIHHUTD
NONYYMBILYIOCA CepMI0 Komami. Beisos “xsanpar (0)” naer cepuio
KOMaH:

OIYCTHMTb IEPO
cMecTUTBCA Ha BexTop (0,0)
cmecTuThCA Ha BexTop (0,0)
cmecTuThCA Ha BekTop (0,0)
cMecTuThCA Ha sexTop (0,0)
NONHATH NIEpPO

Takum obGpasom, B pe3yibTare MCHOJIHEHMA aaroputma Gyner
NpOCTO OTMEY€HA MCXOQHAA TOYKA.
Boi30B “kBanpar (—1)” NpMBOIMT K CEPUM KOMAHL:

OMYCTUTB N1€PO

CMECTUTLCA Ha BeKTop (—1,0)
cMecTuThCA Ha sexTop (0,—1)
CMeCTHThCA Ha BexTop (1,0)
cMmecTuThCA Ha BexTop (0,1)
NOJIHATH NE€PO

B pesynsTare GyneT HAPMCOBAaH KBAJIPAT CO CTOPOHOIA 1, NpaBblii
BEPXHMI Yroj KOTOPOro COBNAJaeT C MCXOLHOH TOYKOM. 3ameTum,
9TO EPO MO-NIpexkKHEeMY 00X0IMT KBapaT NPOTHE 9aCOBOM CTPEIKH.

14. CocTaBum aJrOpPMTM PUCOBAHUA NPAMOYTONbHUKA N0 aHAJIO-
MM C aJIrOpUTMOM PUCOBAHMA KBaIpATA.

aar npamoyronbauk (apr ew x,y,ab)
aauo | nepo Yeprexuuka nogHaTo
Haxo | HapucoBaH NPAMOYIOJILHMK CO CTOPOHAMM JUIMELI a U b,
| napaiebHBIMK OCAM, C JIEBBIM HUKHUM
| yriom B Touke (x,y); nepo Yeprexknuka B jiepom
| EMaHEM YTy M IOAHATO
nau
CMECTHUTLCA B TOIKY (x,y)
OIYCTHTb [1€PO
CcMeCTUTHCA Ha BekTop (a,0)
cmecTuThCa Ha BekTop (0,b)
CMECTHTLCA Ha BeKTOop (—a,0)
cmecTuThCA Ha BekTop (0,—b)
NOXHATH NEPO
KO

MoxxkHo 3anaTh BONPOCH!, AHAJIOrUYHLIE TEM, KOTOPLIE 3a1aHbI B
yunpaxHenuu 4. Kakyio nocnenosarenbHOCTs KOMaHa ncnoaaut Yep-
TeXHHK M 9T0 Oy IeT HapMCOBaHO NPH BbI30BaX:
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a) npamoyroasauk (x,y,0,0) — T04Ka;

6) npamoyronpruk (x,y,1,0) — ropH3oHTANBHBIA OTPE3OK IJIMHBI 1;

B) npAMOYTrONbHMK (X,y,0,1) — BEPTUKAJILHBL OTPE3OK JIMHBI 1;

r) npAMOYroibHHK (x,y,1,2) — NPAMOYroNbLHHK CO CTOpOHamMu 1 U 2;

1) npamMoyronbuuk (x,y, 1,—2) — npAMOYroJbHHMK CO CTOpPOHamMH 1
M 2, Y KOTOPOIO JIeBblii BEPXHMIi yroJl HaxoAMTCA B Touke (x,yk

e) npamoyroiasHMk (x,y, —1,—2) — npAMOYToabHMK CO CTOPOHAMM
1 M2, y KOTOPOI'o npasblil BEPXHMIA Yo/l HAXOIMTCA B Touke (x,y)?

PesyibTaThl MCNOJIHEHMA ANrOpPUTMA NpPEACTABJIEHbI HA PUCYH-
ke 24. B caysasax r) u €), 1. e. npu ab>0, nepo oGXOOMT MpPAMO-
YroJIbHMK POTHB YaCOBOIA CTPEJIKM, & B C/Iydae I), T.e. pu ab<0, —
[0 9aCOBOI CTPEIKe. 3aMETHM, 9TO BLI30B “NPAMOYToibHUK (X,y, a,a)”
NPUBOIMT K TOYHO TAKOM XK€ MOCJeIOBaTETbHOCTH KOMaHI, 9TO M
nuaon) “kpaapar (a)” (c TOYHOCTBIO 1O KOMAHILI “CMECTUTHCA B TOUKY
(x,y)")

A (x) | Jx)

(X|Y) i W
r) ) e)

Puc. 24

MoxHo gaTe IONOIHMTE/NBLHOE 3ajaHME C MATEMATHYECKMM CO-
nepxanuem. Hanpumep, cocrasute airopuTM, B peayiabTaTe MCHOJI-
HeHnA KoToporo GyjeT HapuCcoBaH NPAMOYTOJIbHUK CO CTOPOHaMH 1
1 2, noJy4eHHblii nosopoTom Ha 90° 0x0J10 TOukM (X,y) HPOTHB Yaco-
BOM CTPEJIKM M3 IPAMOYTOJIbHUKA I') HA PUCYHKE 24:

npaAMOYroabHuK (x,y,—2,1).

J1ech COOTBETCTBYIOINIEE MEOMETPUIECKOE Npeobpa3oBanue npu-
MEHEHO K apryMeHTaMm airopurma (a,b). AHanormanbie BOIpPOCH! MOX-
HO IIOCTAaBUTE M AJ14 IpYTrUX npeobpa3opaHuil.

JamMeTuM, 4TO B airopuTMe “HpAMOYIrOJIbHMK” POJib apryMeHTa
MIPaeT N0 CyEeCTBY BeKTop-auaronasb (a,b).

15.Ilockoabky TOTHBIE KOOPAVMHATHI HA KAPTUHKAX HE 3aXaHbl, TO
ATC yupaxHEeHUe pa3GMBAETCA Ha JBE YaCTH: CHaYyana Hauo “npuiy-
MaTh KOUDIWMHATHI” — HAlpPUMEp, MEPEepMCOBATh 3T KADTHHKHM HA
JIMCTOYKE B KJIETOYKY , & [I0TOM COCTAaBUTh COOTBETCTBYIOIIMM anro-
PHMTM, B KOTOPOM OyI€T CTOJILKO BLI30BOB BCIIOMOraTe/bHOIO ajiro-
PUTMA "NPAMOYrolbHMK”, CKOJLKO HNPAMOYIOJLHMKOB B CO-
OTBETCTBYIOIEHA KaPTUHKE.
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aar pucysox Pobora
nano | sapucosas PoGor

nay
npamoyroasuuk (1,0,7,6) | ronosa
npamoyroasauk (0,1,1,3) | nepoeyxo
npamoyrobauk (8,1,1,3) | npasoe yxo
npamoyroasauk (2,3,2,2) | neswiii rna3
npaMoyroneauk (5,3,2,2) | mpasbIii rnas
npamoyroasuuk (3,1,3,1) | por

KOH

&JIF PUCYHOK CoDaukH
Hajxo | HapucoBaHa cobauka

Hay
npamoyroaenuk (0,1,12,2) TYJIOBUILE
npamoyroaekuk (0,3, 1,1) XBOCTHK

|
|
npamoyroabuuk (1,0, 1,1) | nepan 3aguaAsA nana
npamoyroabnuk (2.5,0,1,1) | mpasas 3anuna nana
npamoyroasuuk (8.5,0, 1,1) | nepas nepennas nana
npamoyroaeruk (10,0,1,1) { npagaf nepeaHaAf jana
|
|

npamoyrobuuk (12,2, 2,3) ronosa
npamoyroabuuk (14,2, 2,2) nacrthb
npamoyroasiuk (12.4,5,0.4,1) MaJIeHbKOE YXO

npamoyroaeruk (13.2,5,0.4,2) | Gonbmoe yxo
KOH

B aToM MecTe YYMTEe/Nb MOXET MPENJIOXKWTh YYEHMKAM IOA-
CYMTaTh, CKOJILKO CTPOK ObLIO Obl B &JITOPUTMAaX, €CIIM NONLITATHCA
3anucath ux 0e3 MCHoaL30BAHMA BCHOMOrATENbHBIX AJITOPUTMOB,
NpPOBECTH OUCKYCCHIO O TOM, 9TO Mbi BLIMIpPhiBaeM (KOMNaKTHOCTD,
ACHOCTb, Halll¢ BpeMA, 3aTPaieHHOE Ha COCTaBJIEHHE AJIFOPUTMA, BO3-
MO2HOCTDb €r'0 M3MEHUTD) U 4TO TepAeM (HEKOTOpbIE TMHHM PUCYIOT-
CA ABaXMbl, PO MJIA NAHHOW KOHKDETHON KapTHMHKH IBHAETCA He
caMbiM ONTUMalbHBIM 00pa3oM) OT MCHOJIb30BAHMA BCIOMO-
raTeJibHbIX AJIrOPUTMOB.

B xauecTBe IONOMHHUTENBHOIO 3aJaHUA MOXHOC PEAJIOKMTH yda-
muMca Hapucobath PoboTa, Mcnosnb3ys npu 3Tom coolpaXxenns CUM-
METPHH.

16. ITa 3anava 0YeHb NOX0XA HA NPEIbLIAYINYI0 — NPEXE BCEero
CXeMbl HaJIO epepMcoBaTh Ha GymMary B KJeTOUKY H TOJBKO 10TOM
PHMCOBaTh. 3aMETHUM, 9TO B CXEMAX KPOME NPAMOYI0JIbHHKOB MCIIOJIb-
3YIOTCA OTPE3KU, O3TOMY NPH PMCOBAHMM Pa3syMHO MCIOJIb30BAThH
IBa BCIOMOraTeNbHBIX aJIFOPMTMa: “NpAMOYroisHMK (apr mem
x,y,a,b)"(u3 ynpaxuenua 14) u "orpesox (apr mem x1,y1, x2,y2)",
KOTOpPBIMA [JOJIXE€H PHMCOBaThH OTPE3IOK OT 'roqlm_(xl,yl OO0 TOYKH

(x2,y2):
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AJr cxeMa A
Hano | Haprcopana cxema, u3oGpaxeHHaa Ha PUCYHKeE
| yaeGuuka

Hay
orpesok (0,3,2,3)
orpesok (2,1,2,5)
orpesok (2,1,4,1)
npamoyroasauk (4,0,3,2)
orpesok (7,1,9,1)
orpesok (2,5.4,5)
npamoyroybiuk (4,4,3,2); orpesok (7,5.9,5)
orpesok (9,1,9,5); orpesok (9,3,11,3)
Kon

aar orpe3ok (apr pew x1,y1,x2,y2)

Hajo | HEapucopaH oTpe3ok or ToukH (x1,y1) no Toukm (x2,y2)
Hay

CMECTUTHCA B TO4KY (x1,y1)

OIIyCTUTb NEPO

CMECTUTLCA B TOYKY ( x2, y2)

NOAHATL EPO
KOH

Buumanue! Yuenuku MOryT npuaymaTh pelieHue, B KOTOPOM MC-
NOJb3YIOTCA [pocTeiiliMe BbIpaXxeHMA Buaa “x+2", “y—1” u ap.,
COCTaBMB, HaNpMMep, TAKOMH BCIOMOraTeNlbHbliA a1ropuT™:

a4r conporusiienne (apr pem x.y)
Ha[10 | HAPMCOBAHO CONpPOTHBIIEHME, HAYMHAA C TOUYKH (X,y)

Hau
orpesok ( x,y, x+2,y)
NpAMOYTONbHMK ( x+2,y—1,3,2)
orpesox ( x+5,y, x+7,y )

xon

Takoe pemenue cieayer TOJALKO NPUBETCTBOBATh M MCIIOJIL30-
BaTh [JIA NEPEX0oia K CAEI1YIOIEMY MATEPUAY — K 3a[UCH BbipaXxe-
HUi B anropuTMuyeckoM asbike. C MCOOIb30BaHMEM BCIIOMO-
raTejpHOrO aJropuTMa “COTIPOTMBRIASHUE” pelleHWe YIpaxXHEeHWA
16,0 MO2XHO 3aNuUcaTE TakK:

aiar cxema b
najo | Hapucopana cxema b
nay
conporuenenme (0,1)
conporusienne (7,1}

XoH
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aiar cxema B
Haxo | Hapucosana cxema B
nay
otpesok (0,7,2,7); npamoyronsauk (2,6,3,2)
orpesok (5,7,9,7); npamoyronsuuk (9,6,3,2)
otpesok (12,7,16,7); npamoyrossauk (16,6,3,2)
“orpesox (19,7,21,7)
| HapuCoBaH BEPXHMIA PAL CONPOTHBIICHMIA
orpesok ( 7,0,7,2); npamoyronenuk (6,2,3,2)
orpesoxk (7,5,7,7); otpesok (14,0,14,2)
npamoyroasauk (13,2,3,2); orpesok (14,5,14,7)
orpesok (21,0,21,2); npamoyroasuuk (20,2,3,2)
orpesok (21,5,21,7)
| HapucoBaHbl BEPTHKAJILHBIE CONPOTUBIIEHMA
orpesok (0,0,21,0)
Koy

18. a)PesybTaT MCNONHEHUA ANrOpMTMA “TOHHENL” H3o6paxen
Ha PUCYHKE 23 ,a.

B xauecTBe 1ONOAHUTEIBHOIO 3aJaHUA MOXKHO NPELIOXKUTh yda-
IMMCA ONpEeIeIuTh IJIMHY CTOPOHbI Hanbonblero KBagpaTa, ecliv
TOHHEJIb COCTOMT HE M3 YeThipeX (Kak B 3aJaHHOM aJIrOPUTME), & M3 N
KBalparoB. 31eCb HYXKHO 3aMeTHTb, YTO JJIMHA CTOPOHBI Ha-
MMEHBILIEr0 KBajpara pasHa 1, A1MHa CTOPOHbI KaXI0T0 ClIeAYIoLie-
ro. kpajaparta ypenuuuBaerca Ha 3. Takum oGpa3om, IJIMHBI CTOPOH
KBagpaToB 00pa3yioT apudMETUYECKYIO POrpecCHIo ¢ HaYabHbLIM
yjaeHoM 1 ¥ pa3nocTsio 3. Clie10BaTe/IbHO, IIMHA CTOPOHBI N-T'O KBa-
nparta paBHa 3n—2.

6) K peliennio npenioxkeHHoi 3ajayyd MOXKHO NOJOWTH ABYMA
cnocobamu.

l-i cnoco®6. JloctaTouHO HENOCPEICTBEHHO 3alMcaTh Ce-
PMIO Bbi3biBaeMblX KOMan Yeprexnuka v 3aTeM ONPENEIUTD Pe3yJib-
TaT MX ucnoanenns (puc. 25,6).

a) 6)
Puc. 25

97



OTMmeueHbl TOYKM, B KOTOpBHIX mepo Yeprexnuka okaspiBaeTcs
[IOCJ1€ BbI30Ba aJIrOpUTMA "BUTOK”.

2-h cnoco6. Hyxno pasobpares McnosHerRue ajaropurva
“putok (a)” (puc. 26,a).

at+l B ata .
a a
a+] a+a
a) Puc. 26 6)

[Mepo Yeprexnuka CMEMAETCA OTHOCUTEILHO CBOEI'0 MCXOIHOIO
nojloxkenus (epex MCNoNHEHUEM KOMaH/ M3 Tejla UMKJa) Ha BEKTOp
(—1,1). Mocnexunii pesyJbTAT MOXKHO MOJYYUTh HE TOJILKO HEIOC-
PEINCTBEHHO, [POCJIEXKUBAA PE3yJIbTaThl MCIOJHEHHA KOMAH, HO W
“TeopeTHYecKUM” My TEM, CII0XKMB BCE BEKTOPbI CMELEHUA:

(a,0+0,—a)+H{—a—1,00+(0,a+1)=(—1,1).

19. Haiigem BekTOp cMenieHUMA NPU BHINOJHEHWH AJITOPUTMA
~gutok (a)’: (a,0) + (0,—a) + (—a—a,0) + (0,a+a) = (—a, a), pucynok
26,6. 31ech BEKTOP CMEIleHUA NoCae HCIIOJIHEHUA aArOpyuT™Ma 3aBU-
CHUT OT BEJIWYMHBI apryMeHTa. Tak 4TO cnupak, NMoJy4alomanca
NPy UCIOJHEHUH OCHOBHOI'O 2JIFOPUTMA, PACKPY YMBAETCA C yCKOpe-
HUEM.

20. ficHo, 9TO “3epkanbHan” cnupanb OyneTr packpyiuBaThCH
NpOTUB 4aCOBO CTpeaku. UToOsl MONYIMTE TaKylo CiMpalib, Boibe-
peM ocb M 0TOOpa3MM HMCXOAHYI0 CNHMpajb CHUMMETPUYHO OT-
HOCUTENBHO 3TOi ocu. Hanpumep, Bo3bMeM B KayecTse Takoi ocu
BEPTHKAIBHYIO NPAMYIO, IPOXOAALLYIO Y€pe3 Hagaso cnupanu. Tor-
Ia B KOMaHIaxX ajJropMTMa "BUTOK” HY2KHO IOMEHATH HA [POTUBONO-
JIOXKHbIE 3HAKM NEPBLIX API'YMEHTOB BO BCEX KOMaHIaX CMEIleH|A Ha
sekTop. Eciu BeiGpana ropM3oHTansHas OCb, TO JHAKH MEHAIOTCA Y
BTOPLIX apryMenToB. B katecTse 1ONOIHMTENEHOIO 3a]aHNA MOXKHO
[PeNIOXKUTH Y4ALIIUMCA PACCMOTPETH M IPYTUe BAPUAHTDI.

21.a4r cnvpais
najxo | rapucosana cnupans ( puc. 29 yuebumnka).
Hay
ONCTHUTb IEPO
noaysuTok (1); nonysurok (—2)
noaysuTok (3); nonysurok (—4)
noaysuTok (5)
[OAHATH NIEPO
KOH
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a4r nonysuTok (apr pemna)
LN |
CMECTMTBLCAH Ha BeKTOop (a, a);
CMeCTUThCH Ha BexTop (a,—a)

KOH

Yuurens moxer obierduTs 3TY 3agasy, NPUPMCOBAaB elle ABa
3B€HA CNMPaJK, Toraa ciaabble YIeHMKH CMOTYT BBECTH BCIIOMOra-
TeJbLHbIA AIropuTM “BUTOK” mo oOpasuy ynpaxueuunsa 18,6 u He
MCINOJIb30BaTh 3Haky V1A 3aJaHKA HanpasjeHHs 0JyBUTKa:

&4r COMpanb
nauo | napucopana cnupass (puc. 29 yyeGuuka)
| nmioc eme 2 3pexa
naq
OIYCTHTh [1€po
BuTOK (1)
BUTOK (3)
BUTOK (5)
NOJHATH NEpO
Kol

aar sutok (apr pewa)
HaYy
CMECTUTLCH Ha BEKTOp ( a, a)

CMeCTUTHCA Ha BekTop ( a,—a)

CMECTUTLCA Ha BeKTop (—a—1,—a—1)

CMECTUTBCA Ha BeKTop (—a—1, a+1)
xon

31ech TakXke NoJIE3H0 PACCMOTPETh BONPOC O MEPEMELIEHUH epa
[pPM PUCOBAHUMM BUTKA: IEPO CMemlaeTca Ha BexTop (—2,0).

22.aqar cnvpalib
na10 | Hapucosana coMpae, C pacTy MM PACCTOAHMEM
| Mexny BUTKaMu

Hatg
OMYCTUTH IEpPO
noaysuTok (1); noaysurtok (—2)
noaysuTok (4); noaysuTor. (—8)
noaysuTok (16)
NOAHATH NEPO

xon

B cayuae sroporo pemennsa (C noJHLIMA BUTKaMK) HANO MEHATH
KaK caM &IrOPUTM “CIMPaIib”, TaK M airopuT™ “BuToK” (n0 oGpasuy
ynpaxuaeans 19):
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AJr cnupab
najo | HapMcosana cn¥pank C pacTyIMM PACCTOAHHEM
| Me2x 1y BUTKAMM
Hay
ONYCTHTB [IEPO
BuTOK (1); BUTOK (4); BUTOK (16)
NOAHATH 1E€PO
KOH

anr surok (apr sema)

nay
CMECTUTHCA Ha BeKkTop ( a, a)
CMECTUTHCA Ha BeKTop ( a, —a)
CMeCTHMTbCA Ha BekTop (—a—a,—a—a)
CMECTMThCA Ha BekTop (—a—a,a+a)

Kon

24. a) aar opEaMenT
Hay
| pam pam pan
KOH

6) auarpax
Hay
¢dparmeHT; pparmMmeHT
dparMenT; parmMenT
CMECTMTLCA Ha BekTop (—16,—4)

Kol

B) air GparMesT

nay
CMECTUMTLCA Ha BekTop (2, 0)
OIlYCTHTh [IEPO
CMECTUTLCA Ha BekTOop (2,—2)
CMECTUTLCA Ha BeKkTop (—2,—2 )
cMecTUThCA Ha BekTop (0, 1)
cMecTUThCA Ha BekTop (—2,0)
cMmecTUThCA Ha BekTop (0, 2)
CMECTUTBLCA Ha BekTop (2, 0)
CMeCTUThCA Ha BekTop (0, 1)
MOAHATb NEpo
CMECTHMTHCA Ha BekTop (2, 0)
KOH

B ocTanbHbIX NYHKTaX AJICOPUTMbL “OpHaMenT” M "pan” Mbl Oy nem
JANMCBIBATH KPAaTKO B CJlI€AYIOLIEM BUE:
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a) 3 pana no 4 parmenTa 4X4; pexrop (—16,—4).
[MynxTLI 6)—1) 3aNUCHIBAIOTCA AHAJIOTHYHO:
6) 4 panga no 8 gpparmenTos 2X2; sekTop (—16,—2).

aiar parmMenr

Hay

cMecTUTbCA Ha BexTop ( 1, 0)

ONYCTHUTh IEPO; CMECTUTHLCA Ha BexTop (0,—2)
NOXHATD NEpPO

CMeCTHTbCA Ha BexTop (—1, 1)

ONYCTHTb N1€PO; CMECTUTHCA Ha BexTop (2,0)
NOIHATH N1EPO

cmecTuThCA Ha BekTop ( 0,—1)

KoH

B) 2 pana no 4 dparmenTa 4X4; pektop (—16,—4).

aar GparMenT
Hay

OIlyCTUTb NEPO

cMecTUTbCA Ha BekTop ( 1,—1); cMecTuThCA Ha BekTOp (2,0)
NOJHATD N€PO; CMECTUTHCA Ha BekTop (—2, 0 ); onycTuTs NEpo
cMecTUThCA Ha BekTop ( 0,—2); cMecTThCA Ha BekTOp (—1,—1)
NOIHATH [IEPO; CMECTUTHCA Ha BeKTop ( 1, 1 ); OMyCTHTH Epo
cMecTuTsCa Ha BekTop ( 2, 0); cMecTTseA Ba BexTOp (1, —1)
MOHATH I€PO; CMECTHTHCH Ha BEKTOP (—1, 1 ); onmycTUTh NEPO
cMecTUThCA Ha BekTop ( 0, 2); cMecTuThen na BekTop (1, 1)
MOHATh IEpO

XO0H

r) 6 pAnos no 6 parmenTos 2X2; pextop (—12,—2).

ajar GparmMedT

Hay

OIyCTHTB IEPO

CMECTHTLCA Ha BexTop ( 2,—2)
NONHATH NEPO

CMeCTHThCA Ha BekTop (—2,0)
ONYCTUTb NEpPo

cMecTHThCA Ha BekTop (2,2)
NONHATH NEPO

KOoH

1) 3 paga no 3 ¢pparmenTa 4X4; pexrop (—12,—4).
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aiar gparMesT

Hay

OILYCTUTh NIEpPO

CMECTHThCA Ha BekTop (2,—1 }

cMecTUThCA Ha BekTop (0,—2 )

CMECTUTLCH Ha BexTop (—2,—1)

NOXHATH NEpPO; CMECTUTLCA Ha BekTop (4, 0 ); onycTUTh NEPO
CMECTHTLCA Ha BeKTop (—2, 1)

NONHATH N€PO; CMECTUTLCA Ha BekTop (0, 2 ); onycTuTh NIEPO
CMECTUTbCA Ha BexTop (2, 1 ); nonHATL NEPO

KOH

[yHKT €} conepXuT CyMECTBEHHOE YCI0XKHEHNE — UCNOJb3ye-
Mble B HEM ()parMeHThl YaCTMIHO HaOXeHbl Apyr Ha apyra. Camu
$parMeHTHl He OTIMYAIOTCA OT MCHOJIb30BaHHbIX B nyHKTe B). A
HAJIOZKEHMA MX IPYr Ha ApYra B KoHel aaroputma “gparment” nobas-
JIeHa KOMaHia CMEII e IIepa B Hayasio Cjelyiolero ¢parMenTa:

e} 3 pana no 5 dparmenTos 4X4; sexTop (—10,—4).

ajar dparMeuT

Hay

OMYCTHTh IEPO

cMmecTUThCA Ha BekTop ( 1,—1); cmecTuThea Ha BekTop (2,0)
NOXHATHL IEPO; CMECTUTLCA Ha BekTop (—2, 0 ); onycTUTh NEpo
cMecTUThCA Ha BeKTop ( 0,—2); cMecTiThCA Ha BekTop (—1,—1)
NOMHATHL EPO; CMECTUTHCA Ha BekTop ( 1, 1 ); omycTUTh NEpO
CMECTUTHCA Ha BekTop (2, 0); cMecTuTbCA Ha BexTop ( 1,—1)
NOMHATL NIEPO; CMECTUTLCA HA BeKTOp (—1, 1 ); onycTuTh IEPO
cMeCTUThbCA Ha BekTop ( 0, 2); cMecTuThCA Ha BekTOp ( 1, 1)
MOLHATL NEPO

CMECTUTLCA Ha BekTop (—2,0)

XOH

[MyukT %) copepxkuT APYroe ycioxuenne: ¢parMenT COCTOMT U3
HECKOJILKMX “Kosien” yMeHbIIAOWEeroca pa3Mepa, N03TOMY B ajiro-
pUTME “()parMeHT” pa3yMHO MCIOJIL30BaTh BCNIOMOraTebHbIi anro-
pUT™ “K0JibLO (apr Bey a)’, pucylomumii Konbuo “pazmepa” a:

%) 2 paga no 2 ¢pparmenta 8X8; sekTop (—12, —4).

&ar dparmesr

nay
k0610 (6); xoneuo (4); konpno(2); koneuo (0)
CMECTUTLCS Ha BekTop (4,4 )

KOH
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aiar xoabuo (apr peiw a)

Hay
cmecTuThCcA Ha BekTop (1,0)
OILYCTHTb [1€po
CMECTMTHCA Ha BexTop ( a, 0); cmecTThCH HA BekTOp (1,—1)
CMecCTUTbCA Ha BexTop ( 0,—a); cMecTUThCA Ha BexTOp (—1,—1)
CMECTUTHLCH Ha BeKTop (—a, 0); cMecTuThCA Ha BekTOp (—1, 1)
cmecTuThCA Ha BekTop ( 0, a); cMecTuThes Ha BekTop (1, 1)
NOXHATH N€PO
cMecTuThLCA Ha BexTop ( 0,—1)

KoH

MyskT 3) copepxur o06a ycnoxHeHua: GPArMEHT CONEPAKMUT
“KoJblua” yMeHbIIAIIEroca pasMepa, parMeHThl 4aCTMYHO HaKIa-
IbIBAIOTCA APYT Ha ApYra Kak [0 FOPU30HTAIH, TaK Y 110 BEPTHKAJIM;

3) 2 pana no 3 pparmenra 7X7; pektop (—12,—4).

AJr pparMesT
Ha4

cMecTUThCA Ha BekTop (4,0)
koo (3); koasuo (2); koasuo (1); koasuo (0)
cMecTUThCA Ha BekTop (0,4 )

Kon

aiar xoasuo (apr pew a)
pay
OMYCTHUTh IEPO

cMmecTUThCA Ha BekTop ( a, —a); cmecTuThCA Ha BexTOp (0,—1)
CMECTUTLCA Ha BekTop (—a,—a); cMecTuThCA Ha BexTOp (—1,0)
CMecTUTHCA Ha BeKTop (—a, a); cMecTuTbCa Ha BexTop (0,—1)
CMECTUTLCA Ha BeKTop ( a, a); cmecTuThea va ekTop ( 1, 0)
NOLHATE EPO

cMecTUTHCH Ba BexTop (0,—1)

Kon

§7. APHOMETHYECKHE BBIPAXKEHHA
HINIPABHJIA HX 3AITHCH (1 9.)

« [lpoexThi, npemnaraoiMe NPOrpaMMHpOBAHHE
Ha eCTECTBEHHOM A3kIke, rHbebHM N0 CBoeH CYTH.

Jgczep Heiixcmpa

B § 7 BBOIATCA NpaBUaA 3aNMUCH apUdMEeTHIECKHUX BRIPAXKEHUA B
aNropMTMMYECKOM A3BIKE M MCHOJIb30BaHMA apUPMETHIECKMX
BEIPaXXEHWH B Ka4eCcTse apryMeHnTOs.
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Ocuosusie uean. [[puBUTL HaBLIKKM B3aMMHOTO Tpeolpa3oBaHUA
JMHEHHOH U TPanuIMOHHOM 3anKucH apudMeTHIeCKHX BblPax HUI.

TpeGopanua K 3HAHMAM H YMEHMAM. YYaluUeca XONXKHbBI
YMeTb CBOOOHO NEepPeXoauTh OT JUHEHHOH (POpMEl 3anMCH apudme-
THYECKHUX BblpaxkeHnii K o6b19HOM ¥ 06paTHOo; BHIYMCIATH 3HATEHUA
apudMeTHIECKMX BblpaXkKeHWii HENOCPENCTBEHHO MO MX NUHEHHON
3alIMCH.

OCHOBHBIE IOHATHA

CnocoGHOCTb BLIYMCIATL — HEOTHEMIIEMOE CBOHCTBO 3/IEKTPOH-
HOWl ewvucaumensrnoi Mamuabl. [lockoasky 3BM Beinonuser
AeHcTBUA popMaibHO, HeoGX0auM (GOpMaTbHBIH CNOCo0 3aMMUCH BbI-
paxenuii. B anropurmMuieckom s3bike B KaYecTBe Takoro crnocoba
NPUHATA NHHElHaA 3anuch. Kpome GpopmMann3aumm 3alMCH M BEITHC-
NEHMA BbIPAXCEHMIA, TMHEHHAA 3anuch 00eCneIMBaeT BOIMOXKHOCTD
lgaona apudMeTHIECKMX BHIPAXKEHMIA C KJIaBHATYPbl OTEYECTBEHHBIX

B apudmeTnueckmne BoIpaxeHUA MOT'YT BXOIMTH BbI30BHI ¢hym-
kuwii.O cocTasieHUM U MCII0/Ib30BAHMM AJIPOPUTMOB-(YHK LKA rOBO-
purca B § 12, B § 7 BBonATCA cmangapmusie gynKyuu
anropuTMmudeckoro aspika. O0O3HaYenMa M NpaBUJIA BbIYMCIEHUA
aTHX QyHKUMiA ussectasl IBM Gea 1onoIHMTENBHBIX ONHCAHMIA.

[pu Boluncnenvu 3uavenuii Boipaxenuit 3BM peiicteyer no
POPMANBHLIM NPAEBURAM:

1. 3amenuTs BCe BXOIAMME B BbIPa’KeHHME BEJIMYMHEBI MX 3HaYe-

HUAMM.

2. Boluncnurh 3HaYeHMe BbIpaXKEeHW, 3aK/II0Y€HHBIX B CKOOKH.
(Mopsanox peficTeMii BHYTPY CKOOOK ONpeNeseTrca NyHKTamMu
2—6.)

3. BerauciauTe 3na9eHuA QYHKIMIA.

4-. BHHOJ'IHHTB Cnpaesa Hajieso BOIBENSHHNA B CTEEHE.

5. Bl:l MOJHUTH CJIEBA HAMMPAaBO YMHOXKEHHWA U NEJIEHHA.

6. BoinoHuTL ClI€Ba HANPABO CJIOXKEHWA U BHIYUTAHUA.

OBIIIHE YKASAHHUA

B anropurmmueckom ssbike (B 0TJIMYME OT MaTeMaTUKH) 3a0IUCh
apudPMETHIECKOro BbIPaXKEHUA MOXKET CONEPEATh HE TONBKO 3HAKH
apudmMeTHIECKHX onepaumii, Ho U oOpamenua K PYHKUMAM.

He Hyxn0 cTpeMuThCA JaTh (OpPMaILHOE ONpeleleHue apupme-
THUYECKOr0 BhIpaXkeHMA. Y9ammecs J0/xKHbI OBNaIETh IPaKTHIECKH-
MW HaBbixaMu paGoThl C apMPMETHYIECKMMM BHIPAXKEHWAMU B
anropuTMHIeckom ssbixe. Marepuan maparpaga moxer GbiTh MC-
NOJIb30BaH TAKXKE IJIfA 3aKPelIeHUA HAaBLIKOB 3allUCH Y1Ce C AeCcH-
TUYHOM TOYKOM.
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Haywas ucnonb3oBanne apu@MeTHiecKMX BbIpaXkeHMil B ajiro-
pUTMaX, HYkHO oGpaTuTh BHMMaHue Ha poiab IBM (n. 7.2). Bos-
MOKHOCTb 3aMCHIBATL apU(PMETHYECKME BLIPAKEHWA B KOMAHIaX
YeprexHUKA HE O3HAYAET, 9TO UYepTeXHINK MOXKET HCIIONHATb KaKue-
TO JOMNOJHUTEIbHbIE KOMaHIbl. YepTexxHUK BOCIPHHUMAET B Kade-
CTBE apryMeHTOB TOJIBLKO KOHKpeTHbie uncia. Bece Boiuncnenns Ge-
per Ha ceba IBM.

3ameTnM, 9T0 TabIMLA OMepanMii U cTaHIapTHLIX QYHKUMHA co-
nepxuT GYHKUMH, KOTOPLIE EIE HE M3YIaTMCh B KYPCE MATEMATUKH.
TabGnuua urpaer cnpaBoYHYIO POJib, K HEl MOXHO oOpamaThCA B
AalbHEHIIeM N0 Mepe HeoDX0TMMOCTH.

Bce ynpaxuenus HOCAT CTaHIapTHBIA Xapakrep. MoxHo nope-
KOMEHIOBaTh YYallMMCA NPH BOIHMKHOBEHWM 3aTpyIHEHMH
obpamwaTeca K npumepaM M3 0.7.5 M neicrTeoBats no obpasuy. B
KaueCTBE JONOJHUTEILHBIX YNPaXHeHWH MOXHO NPENIOXHTEL BbI-
YMCJIMTL 3HAYEHMA BbipaXKeHWl, 3alMCaHHBIX B JMHEHHOH dopme,
YKa3as 3HaYeHUA BXoaAIuX B HMX Benusun. Hanpumep, naiiti 3uaqe-
HMe Bolpaxcenus (a+ b) = (c +d), npu a=—3,b=5,c=2 n d=1.2.

PEKOMEH/JJAUHH K BEAEHHIO YPOKOB

Ha oxnom u3 nmpeablaymmx ypokos Obijl COCTaBlIE€H aJiIFOPUTM
pucoBanua ¢parMenTa y3opa paamepoM 8X4 (c. 83 nocobua). Ycaox-
HUM 3ajgady: nycTb TpebyeTca HapucoBaTh (parMeHT MPOM3IBOIIb-
Horo pasmepa mXn (puc. 27). BcnomoratebHble a1ropuT™bl “IPAMO-
YroJabHUK” ¥ “pomM0” MMEIOT NPOM3IBOJILHLIE APrYMEHTHl K MOTYT BbITh
MCI0J1b30BaHbl IPY PElEHUM [IOCTABJIEHHON 3a1ayi. A BOT aJiITOPUTM
“HapucopaTk @parmenT 2” (c. 84nocobua) noaxkeH GbITh H3MEHEH.

aar ¢parmenT pasmepom (apr pemym,n)
Aano | nepo B HMKHEM J1IEBOM Yrily PparMesTa
Hajo | HapucoBas ¢pparmenT pasmepom m X n (puc. 27)

nay

npamMoyroabuuk (m, n)

CMECTUTLCA Ha BekTop (—m/2, 0)

pom6 (m/2, n/2)

CMECTUTHLCA Ha BeKTop (—m/4, n/4)

npamoyroassuk (m/2, n/2)

CMECTMTBCA Ha BeKTop (—m/4, 0)

pomG (m/4, n/4)

KOH

Jlerxo 3aMeTuTh, 9TO NpH BhI3OBE “¢dparment pasmepom (8.4)”
OyneT HapMCOBAHO TO k€, YTO M [IPH UCHONHEHMH AJropuTMa “Ha-
pucosats pparment 2”. Ho anroputm “dparmesT pasmepom” Gosee
CclnoxHbIi M TpebOyeT, No kpaiineil Mepe, ABYX noapobHLIX NoOfCHE-
HUHA.
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A
Y

Puc.27

[loaceenne 1. B anropurme BCTpeYaloTCA BLI30BBI, B KO-
TOPbIX NOABUJICA 3HaK aenenus (m/2, n/4, —m/4 v T.4.). ITu Popmy bl
Ha3lbIBATCA apufiMemuveckumu easipaxenunsmu. Oun
obpa3ylorca Npu MOMOIIM 3HAKOB apudMemuvecKux onepa-
uuii. Yrobbl apudmeTHIECKME BHIPAXK EHUA MOXKHO ObI1JI0 BBOIUTH C
KNaBMaTypbl, B &JITOPUTMUYECKOM A3bIKE NPUHATA JUHEilHasA 3a-
MUCH BbIpAXEeHUA. JHaKu apudMETUIECKHMX OMEPAlMiA NIpeICTaBNe-
Hbl B BepXxHeii 9acTy TabKuEl Ha C. 56 yueOHuKa.

B orauume or mMaremMaTMKM B BbIpaXKEHHAX pa3peliaeTCA MC-
M0JIb30BaTh TOJILKO KPYTJIble CKOOKM:

A4+ B
C

IBM obpabarbiBaeT BblpaxKenus GOPMAIBLHO, IO3TOMY NPH MX
3anMcK Hano ObiTh AKKYPATHBIM M TOYHBIM, ACHO NPEICTABJIATH AEH-
cteua DBM npu Beiaucnenuu seipaxenns. Hanpumep,

ab
cd

Mpasunbuas 3anuce: a*b/(c*d)mamaxb/c/d.

B apudmeTuuecKkuX BbIPaXEHUAX MOXKHO MCHOJIb30BATH
cmangapmusie (ecmpoennsie) pynxuuu (npupeneHbl B HUXK-
Heil yacTn TaGnamubl Ha c. 56 yseGuuxa). [Ipu nanuavu B popmyne
TPUIrOHOMETPHYIECKMX MM airedpanueckux QYHKIMA BbipaXxeHUe
BC€ PaBHO MPHUHATO HAa3bIBATh apUPMETHYECKMM. APryMeHnThl QyHK-
LMii 00A3aTE/IbHO 3aKJII0YAI0TCA B KPYTJible CKOOKM:

— 3TO (A**(x+1}+B)/C.

— 3TOHEe a*b/c*d.

\/sinlxi — 3TO sqrt(sin(abs(x))).

B anropurMudeckom a3piKe HENb3A MPONYCKATh 3HAK YMHOXe-
Hud. B Boipa:kenuu “ab/c” coveranue “ab” GymeT BOCHPMHATO Kak
MMA BEJIMYMHB, 10 omubKe HE ONMCAHHOM B AIrOpUTME. A BbIpaxe-
auA “a(b+c)” nam “5a + 3b” GyayT pacuesenbl Kak CUHTAKCHMYECKME
omnbKu.

B soipaxenuax paspemaiorca iumane ckobku. Moxuo nucars
Tak: “(a*(x**2))/sqrt((b**2)/3)".
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[losacuenne 2. OnHo HE0GX0IHMMO NOTOMY, YTO BNEpPBbIE M
OCHOBHOW, M BCIOMOTATE /IbHBIHA aJIr0PUTMbI MMEIOT ApryMEHThI.

Kak nokasbiBaer onblT NpenogaBaHuf, ydallUecH JIEFKO ycCBa-
MBAOT 0COGEHHOCTH 3aMMCH QOPMYJI Ha AJITOPUTMHIECKOM A3bIKE,
Ge3 Tpyla nepeBOIAT BbIPAXKEeHHA U3 TPaIHLMOHHON DOPMBI B JINHEH-
Hyi0 ¥ obOparHo. CUIbHBIM YY€HMKAM CTaHOBUTCA cKyuuo. PaGora
aJIrOPMTMOB C APTYMEHTaMi — cymecTseHHo Gonee CloxHbIi MaTe-
pMaJl, TaK 9T0O BTOPOE IOACHEHUE — JJIAl CHIILHbIX.

Kpome toro, yse6a — aro tpya. [losTtomy 3anasa yaurens —
CHEJIATh BCE BO3IMOXKHOE, 9TOGH YUMThCA GbLN0 TPyAHO (M3 MIKOJB-
HOro (oJIbKJIOpa).

B aT0if yacTH ypoka MOXKHO BOBJI€Ys B aKTHBHYIO paboTry cpasy
naTepbix. [lepBbiii, BTOPO M TPeTHH BBINOJHAT aJrOPUTMBI,
geTBepThiii M300paxaer na nocke Ilamars, nATLIA — Urpaer poib
YeprexHuka.

Paccmorpum pabGory 3BM npu BbizoBe “¢parMeHT pazmepom
(10,6)”. 3BM BrinonpfeT CAeiy0OmMe eACTBAA:

1. HaxonuT B maMaTH anropurM “pparMenT pasmepom”.

2. Buigeaser B namMATH MECTO [JIA 3aNIUCH 3HAYEHUIA MEpEMEHHbIX

anropuTMa “(parMenT pasmepom”:

aar @parMeHT pasMepoM

3. Brigenser aueliky 114 3aMHUCH BEJIWIHH:

aar (QparMeHT pasMepoM

apr pemm apr pemn

I | I |

4. 3aHoCHT B AYEIiKM 3HAYEHMA, 3alaHHbIe [IPH BLI3OBE:

anr ¢@parMeHT pasMepoM

apr emm apr pemn
I 10 | I 6]

5. Mposepaer gapo (Tam komMMenTapuii).
6. Haxomur pau.
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7. Bcrpesaer sbi30B “npamoyronsauk (m,n)”.

8. 3anomuHaeT MECTO BbI30BA.
8.1. HaxonuT B namMaTH anropuT™ “npAMOYrojibHUK”.
8.2. Brigenser B naMATH MECTO:

aJir [NpAMOYTOJIbHHUK

8.3. Brigenser aueiiky 1JiA 3aMMCHA BETHIHH:

4JIr NPAMOYTOJILHUK

apr peina apr pemb

| | L |

8.4. 3uayenue BEJMYMHBLI M 3aHOCHT B AYEHKY a, 3HAYEHHE N —
B A4eliky b no Takoi cxeme:

BbI30B: npaMoyroapiuk (m, n)

aqropurm: npamoyrosbHuk (apr pem(a,b))

aJir NNpAMOYrojlbHHUK

apr pema apr semb
l I

10 |

8.5. Mposepaer pano (ram kKOMMEHTApMit).

8.6. Haxogut maw.

8.7—8.12. [loncrasup BMECTO MMEH BEJIMYWH MX 3HAYEHMA,

maeT komau bl YeprexHuky.

8.13. Bcrpewaer xou.

8.14. llposepaer nano (Tam KOMMeHTapMii).

8.15. Cmupaem e namamu wacms, 6sIgeneHHYI0 GAR AN~
20pUMMa "NPAMOY20bHUK". :

8.16. Bosspamaerca s anroput™ “GparMesT pasMepom”.

9. B Bbipaxenue "cMecTHTbCA Ha BekTOp (—m/2,0)” noacrasaser
BMECTO MMEHHM m 3Hadenne 10 U BLIYUCIAET 3Ha9€HHE Bbipaxe-
vua —10/2. [lonyuaer sncno —5.

10. laer Yeprexuuky KomManny "CMECTHTHCA Ha BekTop (—5,0)".

11. Bcrpesaer bizos “pom6 (m/2,n/2)".
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12. Belunciser 3nasenus m/2 M n/2, Nojyyas COOTBETCTBEHHO
gucaa s u 3.
13. 3anomunaeT MecTo BHI3OBA.
13.1. HaxoauT B namaTu anroputm “pom6”.
13.2. Bripenner B naMaTH MECTO:

aar pomb

13.3. Buipenser sueiixy 114 3aMCH BEJIMYUH:

aiar pomb

apr peimc apr pem d

| | |

13.4.. 3anocuT B A9eiiky 3HATEHMA BEIMYMH, BHITMCICHEBIE HA
mare 12:

aar pomG

apr, peic apr pemd

| 5| | 3]

13.5. MNMposepser gamo (ram xoMmeHTapuii).

13.6. Haxoaut nau.

13.7—13.12. lloacrasus BMECTO MMEH BEJIMYMH MX 3HAYEHHUA,

IaeT koMauabl YepTexHUKY.

13.13. Bcrpeuaer kon.

13.14. MNposepaer pago (ram KommenTapwmii).

13.15. Cmupaem s namamu uwacms, SHGEREHHYIO GAA
arzopumma “pomt”.

13.16. [locae aToro Bo3BpawmaeTca B aNropuT™M “(parMedT
pa3mepom”.

U rak nanee.

HOna cnabeix y9ammMxca BO BPEMA KOJLIEKTHBHOMO “npOKpYYHBa-
HHUA” anropuT™a “¢parMenT pasmMepomM” MOKHO NPENJI0XHUTh BLINOJI-
HUTh CaMOCTOATEJILHO YIPaxXHEHWA Ha C. 57 MJM COCTaBUThL ajl-
TOPUTM PMCOBAHWA €J109K1 NIPOM3BOILHOTO pasMepa, niobpaxenHon
Ha pMcyHKe 28,
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BapnanT pemenus:

AJI NpPOM3BOJIbHAA €ouKa(apr Bem a)
JaHo | mepo B HHXKHEl TOYKe CTBOJA
Hajxo | HapMcosaHa enouka

Hay

OIYCTHTh EPO

cmecTUThLCA Ha BekTop (0, a)

NOAHATEL NEPO

CMeCTUTbCA Ha BekTop (—3*a, 0)

TPEyroJibHUK BbICOTO (3*a)

CMECTHMTbLCH Ha BeKTOp (a, 3*a)

TPeyroiabHUK BRICOTOM (2+a)

CMEeCTUTLCA Ha BeKTop (a, 2*a)

TPeyroabHUK BbICOTOI (a)

Kon

aar TpeyroJbHMK BeicoToii (apr Bem c)
jaamno | nepo B HuXHe 1€BOI TOYKE

naxo | HapucoBaH TPEYroJbHMK BBICOTOM C M OCHOBAHUEM 2%C

Had
ONYCTUTH NIEPO

CMECTUTHCA Ha BeKTOp (2%, 0}
CMECTUTHCA Ha BexTop (—c, ¢)
CMECTUTHCA Ha BeKTop (—c, —¢)

KOH

NOAHATB NEpo
a
2a \

3a

Puc. 28
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B KOHUIE M3YYE€HHA TEMbl YIalIMMCH MOXET 6]:!']'[: Nnpepjioxena
npopepouHan pafora, NpoBOIMMaA B 3aBUCHMOCTH OT HAJIMIMA H
THNA BLIYMCIUTEIbHON TEXHUKH B Pa3IMIHBIX Gopmax (3a4eT, NUCh-
MEHHaf KOHTpOJIbHaA paboTa, npakTHyeckan paGoTa no oThalke pe-
menuit ia IBM u 1.1.). CiokHOCTh ¥ KONMIECTBO 3alanuii BrIGKHpaeT
yautenasb. [IpuBeseM npuMepHble BapuaHTHl 3aJaHMil NPOBEPOYHOMR
paboTbl.

3ananne 1

Hapucyiite pesynsrar paGorsl airopuT™a “nyTh” M BOMIINTE
KOMMEHTApMM OC/1e JaHo W HANO.

Bapuanr 1 BapuanT 2

AJr nyTh 1 &JIT Ny Th 2
OaHo Jano
HAIO0 Haxo
yroal yroan2
yroxal yroa?2
yroal yroa2
yroal Kon

KoH

anaryroil AJIr yroia2
DAaHO Jano
HAX0 Hamo

Ha4 Hay
33aKpACHTb 3aKpacUTh
BNPaBo BHHM3
3aKpaCUTb 3aKpacHTh
BHM3 BIIpaBo
3aKpaCUTh 3aKpaCUTh
BNpPaBo BBEpX

KOH BBEpX

Xou
Janaunue 2

CocTaBbTe a1roOpuTM PUCOBAHUA Y30pa:

&JIT y30p
aano | PoGor B kneTke A

Hano | Po6or B knerke b, HyXxHbI€ KNE€TKM 3aKpallenbl

BapuanT 1. Pucysok 29.
Bapuanr2. Pucynok 30.
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Jananue 3

CocTasbTe aITOPUTM:

AT MUALIEHU
jaamno| nepo Yeprexuuka B Hagaie KOOPAMHAT U NOIHATO
Haj10 | HapMCcoBaHbI MUIIEHM AJIA CTPEILOBI

YcnoxHennbli BapuaHT 3anaEua 3 (pasMepbl PMCYHKOB Ui
YCJIOXHEHHOr0 BapMaHTa yKasaHbl B CKoOkax ).

CocTasbTe AJIrOpUTM:

aar mumenu (apr pem a)
aano | nepo Yeprexuuka B Hayane KOOpIMHAT M NIOJHATO
Haxo | HapMcoBaHbl MUILIEHM 11 CTPEIbObI

BapuanT 1

Pa3mepsl Mumeneii: “ronosa” 1 X 1 (a X a),
"rynosuie” 3 X 3 (3a X 3a).
Paccroanue Mexny mumenamu passo 1 (a).

BapuanT 2

Pa3smepnl Mumeneii: BHEyTpennuii ksagpar 1 X 1 (a X a),
cpennmii kpaapar 2 X 2 (2a X 2a),
BHemHui xpaapar 3 X 3 (3a X 3a).

Paccrosauue mexay Mumenaamu pasno 1 (a).
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§8. KOMAHIB AJITOPHTMHYECKOTO S3BIKA.
LMKJI N PA3

Ecnu nace npo6MIM TPHHARUATE pPas, TO 3T0 He
TObLKO 03HAYAET, YTO TPHHANUATHIA yaap Gbii Hepep-
abiM. OH MopoxaeT COMHEHUA B BEPHOCTH KAX10I0
M3 NEpPBbIX ABEHATUATH YIapOB.

npasuno Macmepca

B § 8 u cnenyomem 3a HUM § 9 M3y4alOTCA KOMaH bl NOBTOPEHUA.
B § 8 BBOoaMTCA mpocTeiiias M3 KOMaHJ NOBTOPEHMA — KOMaHia
n pa3, Ha NOPpMMEpPax PaCKphLIBAIOTCA BO3MOXKHOCTH €€ HMCIOJbh30Ba-
HHA B AJITOPUTMAX.

OcHoBubie HeaH. PackpbiTh CYIMHOCT KOMaHAbl NOBTOPEHUA
n pa3 xak cocrasHoii komauabl. [loxasaTs Ha npumepax gopmy 3anu-
CH KOMaH bl M CieMPUKY €€ IPUMEHEeHUA B AIrOPUTMAaX.

TpeGoBanua K 3HAHHAM H YMEHHAM. YYalMECA IOJIXKHbI 3HATH
HA3HAYEeHWE KOMaH[bl MOBTOPEHMA N pa3, ee o6umii BUlI; yMETh 3a-
NMCbIBATb, MCMOJIL30BATh ¥ MCHOJIHATL AJNOPMTMBLI C 3TOW KOMaH-
ie)%

OCHOBHBIE MOHATHA

Cocmaenusie xkomangs: (noamopenun v eemenenun)
MIPAIOT B AJIrOPMTMHUYECKOM A3biKe 0cobyio posib. OHKM HE 3a1aloT
KOHKPEeTHBIX JeiiCTBUil MCTIOIHUTEIA, KaK, HaPMMep, KOMaHa Bbi-
308a. Brinonnaa aTu xomannme, 3BM onpenenser nociaenosarens-
HOCTb BbI30Ba BXOJAMMX B HUX NPOCTLIX KOMania. Takum oGpasom
obecneynBaeTCa BO3MOXKHOCT, MHOrOKpaTHOro Gesomnboynoro no-
BTOPEHMA Cepuii KoMaH], BblOopa HYXHOI KOMaHIbl B 3aBUCHMOCTH
or ycnosuii. UMeHHO 3TH BO3MOXKHOCTH JieXaT B OCHOBE MAaCCOBBIX
npumedenuit 3BM.

OBIINE YKA3AHNA

[TomMumo HenocpeaCTBEHHBIX LEeNel OCBOEHWA KOMaHAbLl n pas,
§ 8 HeceT nonONHMTENBHYIO Harpysky. /o § 8 wayyanuck TOJLKO
KOMAaHIbI-BbI30BEl. 31€Ch XK€ HAYMHAETCA M3YYeHHEe KOMaHI HOBOI'O
BMIA — COCTaBHBIX KOMaH] aJiropuTMuieckoro sssika. Ocsoenue
KOMaH[bl N Pa3 J0JXHO NOMOYb YYalUIMMCA MOHATH CHEHUPUKY CO-
CTABHBIX KOMaH [l ¥ 00 11Me 4€PThbl KOMaH/l [I0BTOPEHUA.

Panee yyamumca HEOIHOKPATHO NPUXOAMIIOCH 3AIIMCHLIBATE B &J1-
roOpMTMax CepuM M3 OAMHaKoBbIX komaua. C 31Ol TOYkM 3IpeHun
KOMaHJa n paiz npejacrasiiser coboil ecTeCTBEHHOE CPEJCTBO KOM-
NaKTHOM M YROOHO 3aNMCH alTrOpPUTMOB.

Kpome TOro, cymecrsyer uenslit K1acc sagad, npM pelreHuM
xoTopbix 6e3 koManabl NOBTOpEHUA He oBoiiTuce (0. 8.4).
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B § 8 na npumepax noxasaHbl pa3IMYHbIE BOIMOXKHOCTH NpUMeE-
HeHua KoMaHabl. BaxHo packpbiTh y9amuMMcs cnenuduKy KOMaHabI
n pa3 Kax cocrasHoil komanasi. Ucnonnenue npocroii xomanasl 3asu-
CHMT OT COCTOAHWA BHEUIHE cpelbl M OT 3HaY€HUi YUCIOBbIX apry-
mMeHTOB. [l COCTAaBHBIX KOMaHA CUTyauHs CyIIECTBEHHO CJIOXKHEE.
Pe3ynbTar MCnonHeHWA KOMaHABI N Pa3 3aBUCUT HE TOJIBKO OT 9MCJIa
NOBTOPEHMIA, HO M OT TeJla UMKJa. TeM cambimM B posin Kak Obl apry-
MEHTA KOMaH ibl BRICTYHA€T CEPUA KOMaH .

Komanza n pa3 nossojiseT mokasaThb YYalIMMCA [OBTOPEHHE B
"gucTom Buie”. Hyxuo oGpaTuTs BHMMaHME Ha BaXHOE OTIMIHME
KOMaH/bl IOBTOPEHUA OT KOMaHI BbI30Ba. B anropurme, cocrasnieH-
HOM M3 KOMAaH] BbI30Ba, N0 KaxJOW KOMaHe MOXHO TOYHO M OJHO-
3HAYHO YKa3aTh, Kakad KOMaHIa JOJDKHA MCNOJHATHCA CIEIOM 3a
Heil. YToObi onpenennTs ouepeiHoi BLI30B B aJirOPUTME C KOMaHIOM
[NOBTOPEHUA, HYKHO 3HATh, 3aKOHIMJIOCH M ee Beinonuenue. Hanpu-
MEp, B AJIrOpMTME U3 M. 8.6 nocne MCNnoJHeHWA KOMaHIbl “BIpaBo”
caenywomum Gyner 1mbo Bri3oB “BiaeBo Ha (m)”, 1nbo “3akpacuTs” B
3aBMCHMMOCTH OT TOI'0, 3JAKOHYEHO JIM UCNOJIHEHUE LMK,

PEKOMEHIAINH K BENEHHIO YPOKOB

Komanja noBTopeHua 9acTo BOCIPUHUMAETCA YYallUMUCA JTHINb
Kak cnocob COKpalleHMA 3aMUCH AJIFOPMTMA, CONEPXKAINEND [I0BTO-
pawmueca geicTeua. Onnako UCTUHHAA HEOOXOAMMOCTb B HEM BO3-
HUKAET B TOM CY44d€, €CAU HAGOo YKA3AMb YUCLO NOsMOPEeHL 8
o6wen euge. [Ina MITIOCTPaLIMM 3TOIO IPUMEHUM TAKOM METOAMIe-
CKHMM NpHMeM: pellliM MPOCTYIO 3a0aqy, a 3aTeM [I0CTapaeMCA YCOBep-
LIEHCTBOBATH NOJIYYeHHbIH AJIFOPUTM MYTEM pacutupeHus obaa-
CiMU €20 PUMECHCHUA.

C nmomomebio PoGota Tpefyerca 3akpacuTh HONOCY IJAMHOM
4 KNeTKM ¥ IIMPUHOIA B oaHy kneTky. [lonoca Tanerca ceepXy BHMS.

&JIT [10J10Ca IJIUHOI 4

Aamno | CTeH Ha noJjie HeT

pano | 3akpamena noJioca JJMHOM 4 KJIETKH
Hay

3aKpaCHUTh; BEW3

3aKpaCHTh; BHU3

3aKpacUTh; BHU3

3aKpacHTh; BHU3

Ko

Henocrarok HanucaHHOroO ajropurma B TOM, 9TO OH FOXMTCA
TOJIBKO AJIA 9ETHIPEXKAETOYHOI NOJIOCH, T.€. UMEET y3KYI0 061acThb
npumenenna. Hanpumep, 1na nonochi anunoi 5 kneTok npuierca
OMCATh HOBBIN AJICOPUTM.

Bonpoc. Kak pacuuputs 06j5acTs npuMeHeHMA 3TOro
anropurTMa?
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OTeeT. OnbiT pemieAnsa NPOMIJIBIX 3a0a9 NOACKA3bIBAET, 9TO
Hal0 MCNOJB30BaTh AJITOPUTM C NEpPEMEHHLIM apryMeHTOM BMECTO
KOHKpPEeTHBIX 1MCeJl.

Ho B anropurme “nonoca nauxoii 4” poobe ver ancen! Kax xe
ObITb? 3aMeTHM, YTO Hall AJIFOPUTM COCTOMT M3 MOBTOPAIOMEHCA
napel KOMaH[: “3aKpacuTts” M “Biu3”. [lna nosocel IIMHOM 5 KJIETOK
3Ty napy ciejlyer Hanucars 5 pas. Jlyia nosocsl 1IMHOM k KNI€TOK 3Ty
nmapy Hajo noBTOPUTH k pa3. Bor kak 3710 3anMmeTcA Ha arOPpUTMH-
YeCKOM H3bIKe:

aar monoca nnuHOM (apr meak)
aano k> 0| cred Ha none Her
Hajao | 3akpamena nosjoca 1J1MHOMA k KJ1eTOK
Hay
HI k pa3
3aKPacKTh; BHU3

K1
KON

B anropuTtme “noJsioca 11MHOIA” Mbl BIIEPBBLIE [1PUMEHHUIIM KOMAH-
gy noemopenun (yura). Ham scrpeTuiuce HoBble cayxeGHbie
cloBa: HI, pa3, Ku. BuyTpu umkna croat mBe komaunbl PoGora:
“3aKpacuTh” ¥ "BHU3".

B o6mem ciayyae BHYTPM HMKJIA MOXeT ObiThb CKOJILKO YrOAHO
koman. OObIYHO rOBOPAT, 9TO UMKJI MOXKET BKJIIOYaTh CEPUi0 Ko-
Mmang. B 310ii cepuu MOryT OBITh TAKXKE BbI30BbI BCIIOMOTaTEIbHBIX
anroputmoB. KoMaHrna, cogepxaiman 1pyrue KOMaHabl, Ha3bIBa€TCA
cocrasuoii. llukn — cocmaenan xomanga.

Bonpoch :

1. Yro OyaeT MCOJIHEHO NPY BLI30BAX:

a} “noJoca aaunoi (4)7;

b) “nonoca aaunoi (1)”;

c) “nosioca anmnoii (0)”;

d) “monoca gauHo# (2+2)";

e) “nonoca anuuoii (a)”, rie a — onpene/eHEanA BEIMIMHA [EJIOr0
THIIA;

f} “nonoca pmuoii (sqre(2))?

2. B yem npeumyniecTsa anropuT™Ma “noJjioca AJIMHOK” Mo cpaBHe-
HHIO € "nosoca IIuHoi 477

OTrBeTht
1. a)Gynmer3akpamena nojoca IJMHOM 4 KIETKH;

b) 6yner 3akpamiesa 1 knerka;

) NpOM30iiJeT OTKa3 W3-3a HapyIlIeHMA YCJioBKA gano (k>0);

d) GymeT 3akpanieHa nojoca JJIMHOMK 4 KNeTKH;

¢) npu uenom a>0 Gyner 3akpameHa MoJjioca LIWHOMH a KIeToK,
MHa4e — OTKAa3;
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f) 6yaer orxas IBM. ApryMeHT ajaroputma “moJjoca #JaMHON”
MO2KET OBITh TOJBKO LEbIM IMCIIOM.

2. Bo-nepBrix, aaropuT™ “nojioca ANMHONK"” uMeer Gonee mMpo-
KYI0 OﬁﬂaCTb IIPHMBHGHHH, 4 BO-BTODBLIX, €r'0 3all1MCh OKa3ajaCk KOpPO-
9€ M [IOHATHEE.

HexoTopbie noHaTHA, Kacalomuecs KOMaHIbl IOBTOPEHMA, pac-
CMOTPMM Ha [IpUMEpe:

AJIT Kpoiika
namno | Kycok Tkanm
Hajgo | oTpe3aHa HyXxHaA YacTh
Hay
1y 7 pa3
OTMEDPL
Kl
OTpEXb
oH

Crpoka ”“Hu, 7 pa3” HasviBaeTca 2azoJioexom wurxaa. [locne
3TOM CTPOKM ClElyeT Cepus Komang (B 1aHHOM Clyyae — BbI3OB
“ormeps”). Cepua KOMaH[ BHYTPM UMKJIA HA3bIBAETCH MEA0M UUK-
ad.

Yro6el OKOHYATEILHO NOHATE paloTy HUKIA, pACCMOTPUM Jeii-
creua 3BM npu suizose “nonoca aauHoii (2)”. IBM Beinoauser cie-
AyIOLME TeACTBUA:

1. Haxoaur anroput™ “nonoca aiMHOMl",

2. Boipenser 061acTe NaMATH:

AJIT I0J1I0Ca RJIMHOK

3. Brigenser aueiiky:
4JIT NOoJIoca JJINHOM

apr pemnk

4. 3anuceipaeT 3HAYEHUAE:
aJIr Nonoca NJIMHON
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S. llposepsaer ycaosue "k > 0”, OHO BbIIOJIHAETCA.

6. Haxonur pay.

7. BcTpesaer 3aroJioBOK IMKJIA.

8. 3anomunaer amcio nosropenwii (k).

9. lposepaer ycnobue “auciio nopropennii > 0”. Cepua komans B
Tese uMKJa Oy aer BbINoJIHeHa, €CJIM 3TO ycaoBue cobonaeT-
cA.

10. Boinonuser komauasl 00 caoBa kKu (npukassiBaer PoGory

3aKPaCUTb KJIETKY M CIEJIaTh WAl BHU3).

11. W3 gucna nosropenmii BoiauraeT eaunmuy (2—1=1) u poaspa-

[AETCA K 3ar0JI0BKY LMKNIA.
12. Ilposepsaer ycnosue “4ucio noBTopenmii > 0”, oo cobmoge-
HO.

13. Boinonnser komaunsl oo caosa kKu (npukassisaer PoGoty

3aKPacHUTh KJIETKY M CIEJIaTh AT BHN3).

14. W3 sucna nosropennii BuiauraeT eaunmuy (1—1=0) u poaspa-

IIAETCA K 3ar0JI0BKY UMKNA.
15. Ilposepaer ycnosue “4ucno nosropenuii > 0”. OHO HE co-
GaeaRETCA.

16. Tponyckaer Bce 1o CI0Ba K.

17. Bcrpevaer kow.

18. Nposepaer ycnosue pago (Tam kommenTapwii).

19. 3akanuupaeT BbINOJHEHUE AJIFOPUTMA M X IET YKA3aHUA.

Komanny noBTOpeHHs 9acTO NPMMEHAIOT B Cjy4asax, korga 0Oe3

Hee MOXkHO Ob1i10 Ob1 060MTHCE, HO OHA [NeJlaeT 3alMCh AJIFOPUTMA
KOpoue U noHaTHee. [1/14 NoATBEpKAEHMA 3TOr0 BEPHEMCA K 3alade
5,8 Ha C. 46 yyeOHMKA.

Ucnoabayem nuxa. Buaso, uro 6Gonbmoit ksaapar pasmepom 1 X 1

CcoCTOMT M3 cTa Masienbkux 0.1 X 0.1. Bocno.ip30BaBuiuCh IrOTOBBIM
aJITOPUTMOM “KBaapaT”, MoJyYaem:

AJIT 3aIITPUXOBATH KBApaT
Jano | nepo B 1€BOM HUXKHEM YTy
Hano | HapuCcoBaH 3aMTPUMXOBAKHBIN KBaApaT
Hay
Hu 10 pas
By 10 pas
| xBampar(0.1); cmecTuThCA Ha BexTop (0.1,0)
K
cMecTUThCA Ha BexTop(—1,0.1)
Kn
KOH

Eesycnonﬂo. 3ajaga gonyckaer u apyrue pemenus. [Ipusenen-
HBIA BAPMAHT MHTEPECEH TEM, 170 CONEPAKMT B ABHOM BULE KOHCTPYK-
MIO "LIMKJ B LMKJIe”.

B o 1 p o ¢ . Ckonbko pa3 Gyner BoinoHEeH BbI30B KaX 10 KOMaH-
Ibl ANropyMTMa “3ailiTPHX0BaTh KBaapar”?
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O rB e T.Bbizos “ksanpar (0.1)” — 100 pas3;

cmecTUThCA Ha BekTop (0.1,0) — 100 pas;

CMeCTHUThCA Ha BekTop (—1,0.1) — 10 pas.

Janaunmne. CocrasbTe AJIFOPUTM PUCOBAHMA 3l TPUXOBAHHO-
ro Ksajipara NpPOM3BOJILHOIO pa3Mepa, OCTABMB MPEXHWM miar
HITPUXOBKH.

BapuaaTpemenus.

&JIT 3 TPUXOBATH KBAAPAT CO CTOpOHO# (apr e c)
aano c>0| nepo B 1IEBOM HHXKHEM YTy
Hano | HapHCOoBaH 3al TPUXOBAHHBIN KBAAPAT
| ¢ 3apannoi cTOpoHOK
Haw
Hu 10+«c pa3
Hy 10+c pag
ksajpar (0.1)
cMmecTuThCA Ha BekTop (0.1,0)
KL,
cMmecTMThCA Ha BekTop(—c, 0.1)
Kn
oH

=

3anaume.Haligure omubky B anropurme.

aar muororosue (apr pem k)
gano k>0 | nepo B MCXOXHOM NOJI0KEHUM
Hajo | nrapucosausi k Toek
Hag
HU k pa3
ONYCTHUTB NIEPO
NOAHATH NEPO
cMecTuThCA Ha BekTop (0.1, 0)
Kl
KON

O 18 e T.B3aronosxe uMkia He MOXET HCII0JIb30BaTHCA BEJIHIN-
Ha BEIIeCTBEHHOIO THIA.

3anuiem B caoBapek:
HIl n pa3
| <cepus komarn> — COCTasHaf KOMaHAa MKJIA C
K M3BECTHBIM 9MCJIOM NIOBTOPEHU .

Jna 3akpennesua Marepuana NpeANoXUM HECKOJIbKO HECoX-
HbiX 3ana4. Hanpumep, TpeGyerca ucnonszosats PoGora B 300napke,
9T00b1 BpEMEHHO 3aMEeHUTh 3a00/1€BIIEr0 OHHU, T.€. COCTABUTH aJIro-
PUTM C TAKHMM 3ar'0JIOBKOM:
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aar karaume Ha PoGore (apr pmesc)
Jano ¢ > 10| koM4ecTBo 3an1a4€HHbIX KONEEK, H
| croumocTs karauua no kpyry 10 kon.
naxo | Po6or npo6exain c<10 kpyros

[Ipn 3TOM ydTeEM, 9TO KPYroM B 300NapKe Ha3bIBAETCH NpPAMO-
yroasHuk 5 X 15 kneroxk.

Boamoxuoepemenue.

Hu int (c<10) pas
NPOHTH OJHH KPYT
Ky
Koy

QT NPOMTH OUH KPYT
pano | PoGoT B MCXOXHOM MOJI0XKEHUM
Haxo | npoiinen OouH KpyT

Hay

nu 15 pag

| Bmpaso

KL

HIL 5 pa3

| BHM3

K,

ny 15 pas

| Bneso

K

Hu 5 pa3

| BBEpX

K1

KoK

3ameTuM, 91O B anropurMe “katanue Ha PoGore” Ge3a umkia He
000iTHCh, & B aJIFOPUTME “"NPOATH OIMH KPYr” OH MCHOJb3YyeTCH
TOJBKO /1A COKpaIleHHA U YIPOLEHHA 3aIHCH.

! f | Puc. 31
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3anmaua. TpeGyerca pasmeruts wacts noas PoGora B BHIE
NeCTHMULI U3 Tpex cTynenei (puc. 31). [Tpu 3TOM MOXHO BOCIIO/B3O-
BATHCA AJIrOPUTMOM “3aKpacuTh pan” (A29) ua c. 60 yuebumka xak
BCIIOMOTATEeJIbHBIM.,

lpu nposepke anropuT™MOB CHEAYET NPOKOHTPOJIMPOBATH MOHU-
MaHHe YYaIIMMHUCA He TOJbKO paGoThl UMKJIA C 3aJaHHBLIM TMCIIOM
MOBTOPEHMIA, HO M [1POLIECCA BHI30BA AJINOPUTMA C APTYMEHTaMHU.

YKAZAHNA K YITPAXKHEHHAM

1. B ynpaxxnenun MCNONbL3YIOTCA BCIIOMOraTe/IbHbIE AJITOPUTMBI
“3aKpacMTb NPAMOYIrOJbHMK” , “3aKpacuTh pan”, "Beepx Ha” (A30,
A29, A28) u “Bneso ma”. OTBET HA BONPOC O 9MCJ]E 3aKPALIEHHBIX
KJIETOK MOXHO MOJIYYUThb N0 pUCYHKY 33 u3 yieGuuka. [laa o6ocHo-
BaHWA NMOJIYYEHHOro OTBETA M NOICYeTa 0OLIEro YMcjia KOMaHj Tpe-
Oyerca DoJiee neTalIbubIi aHANM3 paboThl ANropyMTMa.

a) 3anuuem Komauibl, KOTOpbie 6y 1y T BLINOJIHATLCA [10CJIE NOJ-
CTaHOBKM YKa3aHHbIX 3Ha4€HUIA napamMeTpoB (Mbl 3a[IMCHIBAEM T€ KO-
MaHbl, KOTOpLIE 3aNPaMNBAIOTCA OC/IE BBI30Ba ANropUTMa “NIPAMO-
YIrOJBHUK”).

Haq
nu 1 pas
3akpacuTh pax (1)
BHM3
I
peepx ua (1)
Kon

bonee nogpoGuo:

3aKpPacHMTh

BIIPABO

BJIEBO

BHU3

BBEPX

Takum oGpa3om 3akpauuBaerca oiana kiaeTka. PoGor ucnonuser
B O0OLIEH CII02KHOCTH 5 KOMaH 1.

6) Beizos “3akpacuTs npamoyroabauk (0,11)” cBoauTes k ucnon-
HEeHMIO TAKUX KOMaHL;

Hay
nu 11 pas
sakpacuts paz (0}
BHM3

Iz

sBepx Ha (11)
Kon
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Brizos “3akpacute pag (0)” npuBOAMT K MCHOJHEHMIO ABYX LU~
KJIOB C HyJeBbIM 4Mciom noeropenmis. Cnepoparensno, PoGor ne
NOJIYYUT HUKAKMX KOMaHI M He CIBUHETCA C MecTa. Takum oGpasom,
PY MCNOJIHEHMH UMKIIAa B OCHOBHOM anroputme DBM Breinaer PoGo-
Ty 11 pa3 komauny “Bau3”. [Ipu Bei3oBe anropurma “Beepx Ha” PoGoT
11 pas ucnonuseT KOMau1y “BBepx”.

Bcero 9BM sbinaer PoGoty 22 komannsl. He Gyner Boigano um
OHOI KOMaHJbl 3aKPACKH, TAK YTO M 3aKpALIEHHbIE KJIETKU HE IOofA-
BATCH.

B) [1pu BeI30OBE “3akpacuTs npamoyroasauk (9,0)” nonysaem:

Hay
uu O pas
3aKpacuTs pax (9)
BHM3
K11
seepx Ha (0)
Kon

B aTom cnyyae 3BM ue Boinaer PoboTy HM ofHOI KOMaHIBI M,
€CTECTBEHHO, 3aKPalleHHbIE KJIETKH HE OABATCA.

B pesyibTaTe BbI30Ba “3aKpacuTh npamoyroisuuk (9,11) 6yner
3aKpalieH NpAMoOyrojbHMK pa3mepom 9X11. Becero 6yner 3akpaueso
99 KJIEeTOK.

[oxcuer aucna xomang ynoGuo nmpoBecty B oGIIeM Ciyyae 1Jid
[POM3BOJIbHBIX MOJIOXKMUTENbHBIX m U n. OBGo3HaYMM Yepe3 x YUCIIO
KOMaHI B TeJie IMKJIa, TOTAa NX — YUCJI0 KOMaH] [1pYU MCHOJIHEHUH
umkJa. [1pu ucnonsennu anropurma “ssepx ua (n)” Po6ory srinaerca
n komang. O6o3nayum yepes N obuiee YMC/I0 KOMaHI NPU MCHOJHE-
auu anropurma. Torga N=nx+n. Haiinem reneps x. [Ipu sakpamusa-
HMM paja, copepxaliero m kjaerok, IBM sbinaer PoGory 3m komang,
(2m komang P uMKJEe M m KOMauil B aJropurve “piaepo Ha (m)’).
Canenosarensso, x=3m+1. Orciona N=n(3m+1}Hn = (3m+2)n. [na 3a-
paHHBIX M=9 U n=11 nonysaem N=11(39 + 2)=319.

2. a) [Ipu TpeTbeM MCNONHEHMU LMKJIA BO3HUKHET Clelyloman
cutyaluuna. PoGor 3akpacur pall, IPUMBIKAIOIIMIA K HUXKHEHA CTEHE, 1
[0JIyYUT KOMaHay “BHU3”. 3TO NpMBEIET K OTKa3y.

6) B arom cayuae 0TKa3 NpOM30IMAET YK€ [IpH [1EPBOM UCIOJIHE-
HUM UMKJA. 30eCh HyXHO pa3o0paTh BLIMOJHEHHE alropuTMa ”“3a-
wpacuThb pax (m)”. PoGor sakpamusaeT m K1€eTOK, HO IPHU 3TOM CMe-
IEETCA HAa OJHY KJIETKY NpaBee 3aKpallMBaeMOro paja. 3HauuT, IpH
TPETHEM MCHOJIHEHWMH UMKIA B aJrOpUTME “3aKpacuTh pAa”, Koria
PobGory Gyner BeliaHa KOMaHaa “BOpaso”, IPOM30AIET OTKA3.

3. Hyxno BHecTH Takue namenenus, 4ToGbl PoGor BO Bpemsa
MCNOJIHEHUA aJIFOPUTMA HE BBIXOAMJI 32 Npejelibl 3aKpalnBaeMoro
[PAMOYIOJIbHUKA. DTO MOXKHO CAENAaTh, HAPUMEp, TaK:
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aiar sakpacutb pan (apr pegm)
xamno | PoGor B kneTke A
nanxo | 3aKpameso m KJIETOK BIPaBo OT KCXOJHOIO
| nonoxenus, PoGor B k1eTke A
Hag
Hu m—1 paz
| 3akpacuTs; BnpaBo
K1
3aKpacHTh
BJ1€Bo Ha (m—1)
KON

AJr 3aKpacuTh npamoyroiabuuk (apr peam,n)
aano | PoGor e knerke A
Haj10 | 3aKkpamen npAMOYroIbHUK pasMepom mXn,
| PoGor B kn1eTke A (n1eBbliit BepXHumii yroon)
Hay
Hu n—1 pa3
3akpacuThb pan (m)
BHMU3
KI
3axpacuTh paa (m)
BBepx Ha (n—1)
Kon

4. CHayajia Hy2KHO BbIIEIUTh ParMenThl, U3 KOTOPBIX COCTOMT
nomaHaf — 3yburl. 3yGel MOXKHO HAPHCOBATE C IOMOMIBIO ABYX KO-
MaH:

CMECTUTHLCAH Ha BekTop (a,a)
CMECTHUTBCA Ha BexTop (a,—a)

IMonyyaem:

AT ropu3cHTanbLHaA JoMaHaa (apr mea n, pem a)
aano | n — yucno 3y6uos, a — BricoTa 3y6iia, nepo B Havale
| nomanoii
najuo | HapucoBana JoManasn, Nepo B KOHLE JOMaHOM U OAHATO
Hay
ONYCTHTb [1€PO
Hu n pas
CMECTMThLCA Ha BeKTOp (a,a)
CMEeCTUThCA Ha BekTop (a,—a)
K
HOJHATH N1EPO
KOH

Teneps MOXHO BBLIACHMTB, 4TO MOJydYaeTca npu a<(: JoMaHan
OylIer HapUCOBaHa Clpasa HaJieBo M 3yO1b1 o0 palineHbl BHM3.
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3. Jybeu, nosepuyThiii Ha 90° MO YaCOBOii CTPENKe, MOMYIUTCA B
pPe3yJbTaTe MCTIOJHEeHU A KOMaH

CMECTUTBCA Ha BekTop (a,—a)
CMECTUTHCAH Ha BekTop (—a,—a)

ITO MO2KHO yCTaHOBMTH HENOCPEACTBEHHO NOo Yeprexy. [loresno
NOJIYYMTh 3TOT Pe3yJbTaT, HCNOJIb3yA NpeoOpa3oBaHuA KOOPAMHAT
npu noBopote Ha 90° M0 YaCOBOI CTpeJike: BEKTOP C KOOPAMHATAMH
(x.y) nepexopur B BekTOp C koopaunaramu (y,—x). CnegoparensHo,
BEKTOP C KoOpAuHaTaMHu (a,a) 3aMeHAETCA BEKTOPOM C KOOPAMHATAMH
(a,—a). Teneps anropuT™ “BEpTUKAILHAA JOMaHAA” NOJNYYaETCA TaK
2kKe, KaK B PeIbilyeM yIPaXHEHUH:

4J4r BepTHKalbHaa JioMaHad (apr mes n, apr pewna)
Jano | n — uucno sy6uos, a — seicoTa 3y6Gua, nepo B Hasasne
| nomanoii
HaJ0 | HaprcoBaHa JIoMaHad, Nepo B KOHLE JIOMAHOMR
| ¥ nogHATO
nay
OIYCTHTH IEPO
My N pa3
CMECTUThCA Ha BeKTOp (a,—a)
CMECTHMTLCA Ha BeKTOp (—a,—a)
K
NOIHATH [IEPO
KoH

6. TpyauocTs 3T0M 3a1a44 CBA3aHA C TEM, YTO [IOCJE PUCOBAHMA
noMaHoi nepo YeprexHUKA HY2KHO NEPEMECTUTH K HaJally cJiedylo-
mwei nomMaHoi. B cilyyae ropuaoHTaNbHO# JIOMAHOM IEPO CMEINAETCA
Ha 2na BIIpaBo, CJEN0BATE/NLHO, IOCJIE PUCOBAHMA OYEPENHOIi IoMa-
HO €ro Hy>KHO CMECTHMTh Ha 2na BIeBO M Ha b BHM3, T.e. HA BEKTOp
(—2na,—b). B cayvae 6) nepo npocTo cMemaerca Ha b BHM3, T.€. Ha
pexTop (0,—b). [losnysaeM cienyomme anropuTmb:

AIr CEepPHMA rOpM3ONTAIBHBLIX JoMaHblx (apr wesa m, n, peuya,b)
Jamno | nepo s Hagase NepBoi JIOMaHoi
HAa/10 | HAPMCOBAHO M MOPH3OHTAILHBIX JIOMAHbIX
| Ha paccTosnMM b O1HA DO APYT O
Hadq
HI m pa3
ropM3oHTaILHANA JJoManad (n,a)
CMECTUTLCA Ha BEKTOPp (—2+n+a,—b)
K
KOH
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AJIr CepUA BEPTHKAJbHBIX JIOMaHbIX (apr men m, n, Beuya,b)
Jang | nepo B Hagane nepsoi JIOMaHOM
Ha10 | HAPHCOBAHO M BEPTHUKAIbHBIX JIOMAHBIX

| Ha paccToaEMK b onKa noOx APYroii

Hag
MU m paj
| Bepruxanbnas nomanas (n,a); cmecTuThCa Ha BexTOp (0,—b)
xu

Kon

7.AHanu3 UCTIOJIHEHUA ANNOPUTMA "TOPU3OHTA/IbHAA JIOMaHan” C
OTPMUATEIbHLIM aprymeHToM a (cM. ynpaxknenue 4) obGnersaer
poinonuenne saganusa. [lo asmanorMu ¢ ropu3oHTaNLHONK JIOMaHOIA
MO2KHO CI€J1aTh BLIBOJ, 9TO [P OTPHIATENLHOM aPIrYMEHTE a BEPTH-
KaJIbHaf JOMaHaA pUCYeTCA CHU3Y BBepX. Onupasach Ha 3TO, HETPY Q-
HO [OJIYYMTh HYXHbIA PUCYHOK.

8. 3amauy MOXHO pelIMTh 1/14 3a0aHHBIX KOHKPETHBIX Pa3MepoB
KBanpaTa, HO Mbl paccMoTpuM Oonee o0 muii ciaysai.

OGpaTiM BHMMaHWE Ha CXOACTBO C 3ajavyeil JaKpaniMBaHUA
npaMoyrojbuuka. TpeOyemblii aIrOPUTM NOJIyYaeTCA U3 ANrOPUTMA
“3aKpacUTh PAMOYTOJILHUK” YMCTO PEIAKIMOHHbIMH M3MEHEHUAMU.
IIpu cocTaBnenMn OCHOBHOI'O aJrOpMTMa BOCIOJIb3YEMCH BCIOMOra-
TeJIbHBIM &JINOPMTMOM “pa3pucosaTs noJocy (m)”:

AJr pa3pucoBaTh NPAMOYIOJbHMK (apr mesm,n)
Aano | nepo B 1eBOM HUKHEM YIJly IPAMOYIOJIbHUKA
Haao | npAMOYroiLEMK m X n 3an0JHeH KapTUHKAMU
Hay
HI n pa3
| paspucosats nosocy (m); cmecrursca ua pexrop (0,1)
KL
HI n pa3
CMeCTMTLCA Ha BexTop (0,—1)

-

=
=

0

A4Ir paspucoBarh nojocy (apr pesg m)
Aano | nepo B 1€BOM HMKHEM YIJ1y [OJIOCHI
naao | nonocam X 1 3anoiHeHa KapTUHKaAMH

HaY
HIL m paz
| KapTUHKa; CMECTMTHCA Ha BekTop (1,0)
K
HI} m pag
| cmecTuThCa Ha BexTOp (—1,0)

Ey
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Ionyyennsie HaMy AJIrOPUTMBI MO2XKHO YIPOCTHTh: HalnpHMED,
3aMEHWUTh NOCAeNHMII LMKJI Ha OJHY KOMaHAY “CMECTHMTBHCA Ha Bek-
Top (—m,0)”.

YroGe1 HapucosaTs 100 3K3eMIIAPOB KAPTUHKH, CIEJIAEM BbI30B
“paspucobats kBagpar (10,10)”. [Tonyyaem Hy Xk HbIi aaropuTm:

ajJr paspucosath kpaigpar 10X 10
Launo | nepo B 1€BOM HUKHEM Yrily KBaApaTa
Hanxo| ksagpar 10 X 10 3an0/1HEH KapTHHKAMH
Hay
| paspucopars npamoyroasnuk (10,10)
KOH

9. B pemenun Mcoons3yorca BioxenHsie nukibl. [logoGnan
KOHCTPYKUMA pacCMaTPHUBAJIACh MPU OCTPOEHUM aJIPOPUTMA 3aKpac-
KM npamoyroiisauka. Kak v B ToM ciiysae, MOXHO BOCIIOJIb30BATHCA
BCIIOMOraTe bHbIMK ajiroputmMamu. OGman uaea nocrpoenus o6oux
a/JINOPMTMOB: BbIAEJUTh MIOBTOPAIOIIMECA PparMesTsl 300 paxenns,
COCTaBUTh OCHOBHBLIE aJrOPMTMbI, MCMOJBb3YA BLI3OBbI BCIO-
MOTATEJILHBIX aIrOPUTMOB [1J1A OCTPOEHKA BBLAENIEHHBIX (PparmMen-
TOB, M 3aT€M COCTaBUTH BCIIOMOTaTe/IbHbIE AJITOPUTMBI.

a) Ha usoGpaxennmn nepuonuyecky NOBTOPAETCA Napa COCENHUX
crpox. B coorsercTBMM C TexHosioruei paspaboTKuM ajaropuTma
“CcBEpXy BHM3” cHaya/ia COCTABJIAETCA OCHOBHOM aJIrOPHTM M AaeTCH
ONMCaHWe BCIOMOraTejbHOro, 3aTéM COCTaBJ/IETCA BCIIOMOraTelib-
Hblit anropuT™. Takum 06pasoM, MOXKHO JaTh CJeyiollee pelieHHe:

aar maxMaThHaa pocka (apr mesm,n)
aano | PoGor 8 nesom BepxHem yrily nojs pamepom 2mx2n
HAaN0 | KNeTKHM 3aKpalleHbl B [IAXMaTHOM [IOPAIKE
nau
HI N pa3
| sakpacute napy panos (m)
Xu
Kon

B pPe3yinbTaTe MCINOJHEHHA BCNOMOraTEJIBHOMO aJirOpUMTMa
”3aKpacMTh Napy PAIOB” NOJLKHBl 3aKpallMBaTbCA KJIETKM IBYX
cMexHbIX panos M Pobor nonxkeH nepexoiuTh B [EPBYI0 KJIETKY
CJIedyIOUero paja:

ajar 3akpacuth napy pamos (apr mejm)
Zano | napa panos amusl 2m, Pobor B neBoii knerke
| Bepxuero paga
HAJI0 | KIeTKM pANOB 3aKpalleHbl B IaXMaTHOM OPAIKE,
| PoGor B 1€BOI KJIETKE CIENYIOEr0 PALA
Hau
sakpacuTts pag 1 (m)
sakpacuTs paj 2 (m)
XOH
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3neck Mbl CHOBA NEHCTBYEM B COOTBETCTBMM C TeXHOJOTHeil
pazpaboTku "ceepxy BHM3”. [IpuBenem anropuT™el 3aKpacky paios.

aiar 3akpacuts pan 1 (apr menm)
aamo | PoGoT B 1eBoii kneTke paga AauHbl 2m
HANO0 | KIeTKH PAla 3aKpallieHbl B [1aXMAaTHOM NOPAIKe, HaYMHAA
| c wepuoii, PoGoT B npaBoii kneTke cieayomero paja
Hay
HU m pa3
3aKpacHThb
BIIPaBo
BIPaBo
K
BHM3
BJIEBO
KoH
aar sakpacuth paig 2 (apr meam)
nauo | PoGor B npaBoii k1eTke pajga gamnsi 2m
Ha10 | KJIeTKH pAla 3aKpanieHbl B IAXMAaTHOM NOpAIKE, HAYUHAA
| c wepnoii, PoGoT B 1€B0OI K/IETKE ClIEAYIOIEero paia

Hayg
MU m pa3
3aKPAaCHUThb
BJ1€EBO
BJIEBO
Ku
BHM3; BIIPaBO
KOH

AnanoruydbiM o0pa3om MOXKHO [OJIYYMTh pellieH1e, 3aKpalluBan
napsl cTo6UO0B.

3ameTHM, 9TO BO3MOXK HbI M CY IECTBEHHO MHBIE petnenva. Hanpu-
Mep, MOXHO MOCTPOMTH ANrOPUTM TakK, 9To0bl PoboT 3akpamusan
PAl, HAYMHAIOIMMIACA C YePHOI KJIeTKW, BO3BPAIIAJICA Ha3al, 3aKpa-
MIMBAJ pAl, HaYMHAOmMUIicA ¢ Genoi kiaetku, u 1. 1. Onyckas nox-
poDHOCTH, NPMBELEM COOTBETCTBYIOIINE aJITOPUTMEL.

AJr WaxmaTtHaa nocka (apr meam,n)
nag
HU n pa3
sakpacuth pax 4 (m)
BO3BpaT
sakpacuts pan b (m)
Bo3ppar (m)
Ki
KOH
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Eupeoti s i ol ot it s b, Gl Wb et e ity o |

aar sakpacuth paa 9 (apr pejm)
naug
HN m pa3
3aKpacUTh
BIIPaBO
BIIPABO
Kl

KOH

aar sakpacuth pan b (apr pegm)
Hay
HU m pas
BIIPaBoO
3aKPacHTh
BIIPaBo
KL
KOH

aar poaspar (apr uejm)
Hay
MU 2+m pag
BJIEBO
K,
BHH3
OH

|

6) 3nech 3aKpaneHo m CMeKHBIX CTONGUOB, UMEIOIMX BBICOTY M0
n kjgerok. Kaxasiii cnenyiomuii cronbell cMemen Ha OIHY KIeTKY
BBEPX M BIpPaBO NO CPaBHEHHUIO C MNpEIbIAY WM. BI:IXOIK B HaYajao
cllenyluero c'ro.uﬁua Mbl BKJIOYaeéM BO BCIOMOrAaTENLHBLIA anro-
PUTM. 3anuineM OCHOBHO alrOpUTM:

AJAr HakJOHHas nojioca (apr meqm, n)
pamno | PoGoT B HMXKHE J1€B0Ii KIETKE [10JI0CH
HAO | 3aKpalneHa HaKJIOHHAaA MoJioca,
| IIMpHEa CHU3Y BBEPX — N KJIETOK,
| npoTAKEHHOCTD C/IEBa HANIPABO — M KJIETOK

pay
B m pas
| saxpacuTs croaben (n)
K

KoH

B pe3ynbTaTeé MCHOJIHEHMA BCOOMOTraTEJILHOr0 allropuTMa
”3akpacuth cronben” PoGor nonxen sakpacuts cronben BLICOTOM n
KJIETOK H nepeﬁru B HU2KHIOIO KJIETKY COCEIHEro cmnﬁua.
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aar sakpacuts croabeu (apr mesqn)
Jano | Pobor B HMKHel K1eTke cToabua

naxo | 3akpamen cronGen BbICOTO# n kneTok, PoGor B
| BEMKHeilt k1eTKe cnenylomero croabua
Haq
HI n pa3j
3aKpacuTh
BBEPX
Ku
Hu n—1 pag
| Bums
K,
BIIPaBO
Koy

§9. AJITOPUTMBI C "OBPATHOH CBA®BIO".
KOMAHJA MMOKA

Cama MCTOpHSA MOATBEPAKUIA MANYIO 3(PeKTHB-
HOCTb AAMUHUCTPATHEHO-KOMAHIHOIO YIPAB/ICHHM .

B3 2azem

B §9 uaysaerca komanaa nosropenus poka. [pu naysenum atoii
KOMaH bl paCCMaTPUBAETCA BaXHaA uiesn 00paTHOM CBA3M, Nepenadm
uapopmMaunu ot ucnoarurensa k IBM. Ucnonssopanue obparHoii
CBA3M MO3BOJIAET COCTAaBJIATh FMOKHME AJrOpUTMbl YNpaBjeHUA
ucnoanutenamu. Moes oOparHoii CBA3M pacKpLIBaeTCA HA OpUMEpE
PoBora (x naTH panee uM3yueHHbIM KoMaHaaM noGasasercs eme 12
KOMaHJ /1A peanu3anuu ceasy ¢ IBM). B komanne poka npumenaer-
cA onepauMa NpoBepkH ycjoBuid. CMBICH YCIIOBMIT M MX 3allMCh Ha
AJIrOPUTMUYECKOM A3bIKE CUCTeMaTHYecKM uayyalorca B § 10. B npn-
mepax § 9 (3a mckmovennem 0. 9.14 ¥ HEKOTOPHIX yNpaxKHEHMI)
HCHONb3YIOTCA TOMbKO NPOCTHIE YCIOBUA. TeM He MeHee LeJeco-
00pa3Ho Npd M3Y4YeHUM KOMAaHMbI [IOK8 PACCMOTPETb M COCTaBHbLIE
ycnosua (m.10.6 u3 §10 yue6Guuxa).

OcunoBusie neau. Beect komaHly MOBTOpPEHMA NOK&; HA NPH-
Mepax MokasaTb ee npuMmeHeHue. BeecTu noHATHA 0GpaTHOM CBA3H,
[POCTBIX M COCTdBHBIX YCJIOBMi, IOKa3aThb CHOCOObI mpUMEHEHMA
YCIIOBUH B KOMaHIE HOKa.

TpeGopanua K 3HAHMAM H YMEHHAM. Y9allMecA NOXKHB 3HATD
00WMiA BUI KOMaH[IbI [OBTOPEHUA [OK&, €€ CBOMCTBA M CXEMY MC-
NOJIHEHMA. YYalMeCa NOJKHbI YMETb 3aMCLIBATH KOMaHAY [OBTO-
peuns moka c komauaamu PoBora; cocraBnaTh ajirOpUTMBI C KOMaH-
[0i TOBTOpEHMA Noka, monoOnsie anropurMam § 9. Yeamuecs monxk-
Hbl IOHKMATb CMBICJI COCTaBHBIX YCJIOBHIA H Ciocol MX 3aNHCH; YMEThb
3aMMCHIBATH M MCNOJb30BATh COCTABHBIE YCJIOBUA, COlepxkamue 1—2
HPOCTHIX YCJIOBHA.
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OCHOBHBIE NOHATHA

[louaTne o6pammnoii ceazu 3arparusanocs eme B § 4 npu pac-
CMOTpPEHMM CXeMbl B3aumoleicTua Yesnobeka, IBM u ucnonuurens.
IpakTHiecku obpaTHana cBA3b ucnoauurens ¢ IBM peanusyercs c
[IOMOIIBIO KOMAH ] CHELMAILHOIO BUAA.

Takum obGpa3oM, paziMvaeTcA 1NBa BHAA KOMaHI: KOMGHGSI-
gelicmeun u Komangsi obpamnoii ceazu.

Bce u3yuennble paHee KOMaHAbl OTHOCATCA K KOMaHJIaM-
neiicreuam. [Ipu nx Berzose 3BM nepenaer ucnonnureno ykasanus
BLIMONHNATE HekoTOpble HeidcTBua. [Ipn atom 3BM He nonysaer or
MCHONHMTENA HuKaKoii uapopmaunu. ([locnenuee yreepxkaenune ne
cobceM To9H0. O6bI9HO MCONHUTE B NepeaaeT IBM curaan ycnei-
HOI'O BbINOJIHEHUA KOMaH (bl Ui coobenue o6 oTkase.)

[Mpu BLI30OBE KOMaH ALl OOPATHO CBA3M MCIOJIHUTEb BBITIOIHAET
cooTBeTCTBYOIIEe aeiicTBue U nepenaet IBM nekoropyio undopma-
umio. HanoMHMM, 49T0 Hac MHTEpecyeT pesyibTaT, a HE MEXAHUIM
BBINIOJIHEHUA KOMaHIbl. Peaynsmam ewnoAHeHUA KOMAHGs 06-
pamuol CeR3U — UHPOPMAYUA, noryvennaa IBM. Ita nadop-
MauMA NpeICcTaB/ieHa B BUIE BEJIMIHHLI ONPENETeHHOr0 THIIA.

CopMympyeM HEKOTOPbI€ CBOWCTBA KOMaHAbl [OKa:

1) ycnoBue nposepaeTCa TONILKO Nepeg UCIOIHEHUEM TeJla LIMK-
J1a, HO HE IPOBEPAETCA B [1poliecce Bbinojnenus (m. 9.9);

2) ecnim ycnosue He co6JI01a€TCA C CAaMOro HaYaia, TeJo UMKia
He BLINOJHAETCA HU pa3y (1. 9.7);

3) mocne 3aBepuieHMs KOMaHIbl [IOK8, HE3aBMCMMO OT 9MCJ]a
NOBTOPEHMUH, YCIIOBHE HE COBI01aeTCs;

4) wucnonHeHMe KOMaHibl IOKa MOXET He 3asepumTheA (o. 9.8).

OcCTaHOBMMCH Ha OCHOBHOM OT/IMYMM KOMaHIbl [IOK& OT APYIuX
KOMaH ]| IOBTOPEHMA.

Yncno noBTOpeHuit B HMKJax n pa3 ¥ pag (umkn gas Gynmer
paccmoTper B § 13) onpenenserca (o 3arojioBKy M, CJENOBATENbLHO,
TOYHO M3BECTHO B MOMEHT Havyaja BbINOJHEHMA uukia. Yucno
NOBTOpPEHUI B LMKJE JIOKA [0 3arojIOBKY HE ONPENesfeTCA M
CTaHOBUTCA U3BECTHBIM TOJIBKO NOCJIE BHINOJIHEHU A LUK JIA.

OBGIIHME YKAZAHNNA

IIpu u3ysenuu naparpada ydamuecs CTAJIKMBAIOTCA Cpa3sy C
HEeCKOJIbKMMM HOBbIMM OO BEKTaMH: HOBaA KOMaH1a, koMaHbl oGpaT-
HOM CBA3M, YCJIOBUA M MX NPOBEPKA.

O0beaMHAIINYI0 POib UrpaeT uaea oOpaTHO cBA3n. 3HagnuMan
cama mo cebe, OHA CTAHOBMTCA TAaKX€ METOAMYECKMM CPEICTBOM
OCBOEHMA CJIOKHON KOHCTPYKIMH aIrOPMTMUYecKoro a3sika. B§9 s
KOMaHIaX [OBTOPEHUA MOK& B KaueCTBe YCJIOBHIi Be3ne PUrypupy-
10T BbI3OBbI Komaui PoGora (ronbko B m. 9.13 BbI30B KOMaHMbI
COY€TAETCA C OTHOIIEHHMEM MEXJy BelMIMHAMM). DTO NO3BONAET
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aHaJIM3MPOBaTh KOMaH1y NOBTOPEHMA JIOKa M €€ CBOICTBa B hopme
€CTeCTBEHHOI0 M HariasgHoro auajora mexay IBM m Pobotom.
3nech ynaeTca 1€TKO pasieadTh Jse QyHKIHH: GOpMHUPOBaHHME OTBE-
Ta B 3aBMCHMOCTH OT CUTYalUMHM M peakuua Ha otseT. [lepByio peanu-
3yeT MCNOJIHUTENb, B JaHHOM ciiysae — PoGoT, Bropyio 3BM.

@opma onucanua KoManj oGpaTHoi cBasu (c ykazanuem Tuma)
cornacye'rc;l ¢ $opMoii onMcaHMa anropMTMoB-GyHKIMiA (cM. mm.
12.8 —12.10).

Marepuan § 9 nosso/iseT nokasaTe CXOACTBO BCEX KOMaH]
nosTopenus. Kaxjan U3 HUX COIEPXKMT CEPHIO NOBTOPAEMbIX KO-
MaH[, Ha3biBaeMylo TeJIoM HMKaa. B kaxnoil u3 HuX B TOR MIIM MHOM
¢opmMe naetca ykasaHue o 9ucie nosropenuii. [locae uayvenus ko-
MaHIbl NPUCBaMBaHUA M LMKJIA JJA MOXHO MOKAa3aTh, 9TO UMK
[I0Ka ABJIAETCA B OMpPENENEHHOM CMbICIIe Haubonee obmeil U3 uay-
YeHHbIX KOMaHj] nosTopenud. Wcnonb3aya komaniy JIOKa, CpaBHM-
TEJbHO HECI0XHO PEAIM30BaTh KOMAH /bl IOBTOPEHWA JJA M N pa3.

B n. 9.14 Bnepsble noapaAeTca cocTaBHoe yciosue. Mmeer cmbic
cpa3y pa3oGparth M Apyrue cocrasnele ycaopua (n. 10.6). 1o obecne-
YUT PEEMCTBEHHOCTD [IPH NEPEeXoje K KOMAaHIaM BETBJIEHMA M KOH-
tpoJs B §10.

TpynHOCTL WM3y4EHMA CBA3OK M, HE, MJIM HAXOAWTCH B IPAMOM
3aBMCHMMOCTH OT MX COOTBETCTBMA A3BLIKOBBLIM 3KBMBaleHTaM. Tax,
CMBICJT CBA3KM M B YCJIOBUM “A H B” npakTHYeCcKH MoJIHOCTHIO COBNA-
naeT Cc 00bI9HbIM YHoTpebienuem colosa “u”.

B To Xe Bpema CMBICII CBA3KM MM B yciaosum "A pam B”
3aMeTHO OTJINYAaeTCH OT YNoTpeOUTENBHOrO CMBICTIA COI03a "Han” B
€CTECTBEHHOM f3blke. B aJropuTMMueckoM f3pikKe HJIAH HMe-
€T COeIMHNUTEIILHBINA CMBICT: YciaoBue “A muam B” Bpinonnaercs, ec-
Ay BbINONEAETCA XOTA Gbl onuo M3 ycnosuid A waw B. B obu-
XOIHOM € CMbIce yC/ioBHA A M b 00bI11HO ABAAIOTCA B3aMMOMCKIIIO-
gailomumi ( “BbiTh MK HE BbITL?” ).

Ipu pas6ope anroputma A34, MCHONB3YIOUIEr0 OTHOIIEHUA Be-
mvaud (m. 9.13), NoNe3H0 NPUMEHUTH AMaor, noaoGHbli AMaOry M3
n.9.9. Hanpumep, npu a=5:

IBM: yposenb pannauuu? Pobom:3
IFBM: Buna Po6om: cmemaerca BHU3
IBM: yposenb panuauuu? Pobom:6

lMockonbky npu mocinegnem OTBETE yCaoBue "6 < a” He
coﬁmonae'rcn, HMCIIOJITHEHHME 1IMKJIa, & BMEeCTeé C HMM M aJropurtma
3aKaHYMBaeTCH.

I'lpu NOCTPOEHMH AINNOpPUTMOB C MCNOJNL30BAHMEM KOMaHIbI
[I0Ka MOryT ObiTh BBENEHBI BIEMEHTHI JOKA3aTEILHBIX paccyxkie-
HUl. 3TO NOMOXeT peajM30BaTh PasBUBAIOIIMIA NMOTEHUMAN KypCa,
YCTaHOBHUTDb CBA3M C MATEMATHKOM. B MHPOpMaTHKE KaK Hay9HO IM-
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CUMNJIMHE IOKa3aTelbCTBa, B YaCTHOCTH NOKa3aTeJIbCTBa Mpa-
BMJILHOCTH aJIFTOPUTMOB, MIPAIOT MOYTH TAKYI0 XK€ BaXHYIO poJb,
Kak 1 B MaTremaTuke. CMCTEMaTH9€CKOE IpMMeEHene 10Ka3aTenbLCTB
B yueOHOM Kypce HHPOPMATHKHU CBA3AHO C CEPLEIHBIMU TPYIHOCTA-
MW METOIMYECKOro XapakTepa M He B [0JIHOW Mepe COrJjlacyercd C
uensaMu Kypca. B To xke Bpems BBeienne 371eMEHTOB JOKa3aTe bHbIX
paccyxieHuii onpasiano ¥ uenecoobpasno. HexoTopsie npumepsl
TAKOro pola paccy kIeHuil 1al0Tca npu paibope ynpaxHeHHi.

JlokasaTeJibHbIA aHATH3 AJICOPUTMA MOXKET POBOAMTLCA KaK [0,
TaK W NOC/Ie HeMOCPeICTBEHHOrO MPOCIeXKUBaHUA Er0 UCIOJIHEHUA.
I[lepeoe cymecTBeHHO TpyaHee U TpeGyeT OT y4allMXCA OCHOBATE b~
HOWM MATEMATHUYECKOM KYJIbTY pPbl.

HoxasaTenbusie paccyxiaeHusa ocofeHHo HeoOXoauMbl MpH NO-
CTPOEHHH AJIFOPMUTMOB C KOMAaHIOW NOKA. ITO CBA3AHO C TEM, 9TO
aJIrOpUTMbI C KOMaHIOW NOBTOPEHWMA [I0K3 BO MHOINMX Clly49aax
ob6nagaior Gonpmmum (MHOrza GeckoHeuyHbiM) HaGOPOM MCXONHBIX
CHUTYalMii, B KOTOPBIX OHM NIPUMEHUMbI (HanpruMep, MCXOXHAaA CUTYa-
HMA MOXKET ONpeseATLCA TOJILKO TEM, 4TO rie-To cnpasa ot PoGora
umeerca crena W 1.0.). [lonyuenne TpeGyemoro pesynsrata nociue
MCNOJIHEHUA aJIFOPHMTMA BO BCEX 3THUX CHTYALMAX MOXET 0Ka3aThCA
HEOYEBUIHBIM, @ NOTOMY Hyxkjaaerca B ofocHosauuu. [Iaa nposene-
HMA JOKa3aTeNbHbIX PACCYXIEHWH HYXKHO MCHOJbL30BATh CBOMCTBA
KOMaH[bl NOBTOPEHMA MOK&, NEPEYHCIEHHBIE BbILIE.

YpoBHM CTpPOrocT! M 10Ka3aTelbHOCTH, ECTECTBEHHO, NOIXKHBI
BapbUPOBATHCA B 3aBUCHMOCTH OT MATEMATHIECKOM TOATOTOBKH yd9a-
U XCH.

PEKOMEHJALIMH K BEAEHHIO YPOKOB

Ona obbAcuenna HeoOXOEMMOCTH UMK/IA HOK& BOCHONIbL3YEM-
CH Y€ pacCMOTPEHHBIM METOIMYECKHUM [PMEMOM: COCTABMM ajro-
PMTM pelleHus MpocTeiimei 3agaym, a 3arem OyneM MOCTENEHHO
pacmupaTe o6nacTs npumenenuns aaropurma. [lycrs PoGor crour B
Tpex warax Jiesee crensl. Hyxuo nogsectn ero k crene (puc. 32).

&JIC TPY LIara a0 CTEHbI
aamno | PoGor B Tpex marax
| nesee crenst
nano | PoGor Boase crednl N

BIPaBo
BIPaBo
BNIpaBo

kon Puc. 32

Teneps pacmmpum o61acTh NPUMEHEHWA AJIrOPUTMA, CYMTaA,
9TO PaCCTOAHUE 0 CTEHBI MOXKET MEHATHCA:
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aar 1o crensl (apr pexa)
aano a>0 | Pobor nesee crenbl HA pACCTOAHMM a IHATOB

nano | PoGor Bo3ne crenni
nay
HU a pag
BIIPaBO
Kl
KOH

Ycnoxuum 3apagy. [Tycts paccroanue 10 CTeHbl HEU3BECTHO (MBI
He BuauM noue PoGora).

Yr106n1 ynpasnars PoGoTom Bcenyio, Heo0XoaMMO KaKHM-TO CIIO-
cobom noayvams om Hezo0 uHGOPMAYUIO O COCMOARUL CPEGbi.
Hanpumep, PoGoT nonxeH yMeTs HOICIMTHIBATE M COO0OMIATH PaccTo-
auune po creusl. Mau Gonee npocroit (1ia M3aroToBuTENd) BapHaHT:
“HayuuTh” PoGoTa onpenenaTs Hanuuue crensl pagom ¢ auM. Coapa-
tenn PoGoTa BoiOpany BTOPOil NyTh. 3HAYUT, NIPUAETCA MEPER KaX-
abiM maroM cnpammBath PoGora: “cnpasa ceoGonHo?”, ¥ MoKa OH
OyneT oTBEYaTh Y TBEPIUTENLHO, IBUI'ATh €I'0 BIIPABO:

&JIT HAMPaBO JC CTeHbI
pamo | crena rue-To cnpasa
nano | Po6or Boane crenst
Hay
HI [0Ka cnpasa cBoOOIHO
| Bnpaso
KL
KOoH

Hna nonyyenna nadopmauuu ot PoGora a0 yCTaHOBMTS C HAM
obpamuy1o caazs. Mbl yxe roBopuiiv 0 BO3MOXKHOCTH 0GpaTHOMR
CBA3M C MCIOJIHUTEIEM, HO NOTPeGHOCTL B HEH BOZHMKJA TOJILKO
TENEPb.

“Cnpasa ceobopHo” — ato komanga PoGoty nposeputh, HET JIK
PAIOM C HMM CTelbl (C npaBoit CTOpOHSBI), M NEepesaTs pe3yibTaT No
o6parHoii ceasu. PoGor orserut anbo ma, nubGo Her.

B orauume or panee pacCMOTPEHHBLIX KOMAaH, PE3yJIbTAT BLINOJI-
HeHNA KOMaHIbl “cnpasa ceobonno” e gelicmeue PoGora, a senu-
wuna. OHa MOXeT NpMHUMATh BCEro IBa 3HAYEHUA, KOTOPHIE MbI
obo3nataeM ciyxeOHbIMM CJOBaMM [J& M HET. 3TO NpHMEpP BEJIU-
uHbl A02uNeckozo muna (gor). 3BM noincrasnser ‘noaysen-
Hoe oT Pobora 3HaueHuMe B ajirOpMTM BMECTO KOMaHIbl “ClipaBa
cBoGogHO”,

B o n p o c.Kakue muns penuavu Mol 3aem?

OTreeT. Mbl 3HaeM THOLI pell, Jej W Teneps — JO[.

B o n p o ¢ . Kakue eugss sesmunn Ml npoman?

O TB e T.ApryMeHThbl M IPOMEXKYTOYHbIE BEJTHIUHEL.
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Ecnu Mbi BBOAKUM B &JIFOPUTM [IPOM3BOIIBHYIO BEJIMIHHY HEU3BECT-
Horo 3BM tuna M BMpa, TO 00A32HBI onMcaTte ee. Eciu xe asta
BEJIMYMHA — PE3YJIbTAT CTAHNAPTHOrO NEHCTBMA, TO ONMCHIBATE €€ HE
Hajo. [loaromy peayabTaT KOMaHabl “cripaBa CBOGOAHO” HE OMMCHIBA-
eTcH.

PoGot umeer ewe neBATL KOMaHI ¢ pe3syabTaToM THNa jor (m. 9.1
Ha c. 63 yueGuuka). Mrakx, Mpl Tenepp 3HaeM nATHAILATh KOMaHI
PoGoTa (ocTanuch IBe Heu3yYeHHble).

Pa3sGepemca, kak paboTaer koMaHa noBTopenua foka. Pazymeer-
cA, 3Ta KOMaHa coctaBHan. Kak 00Gbl94HO, pacCMOTPUM NPOCTEHRMIA
anropuT™. [lycTs 310 Gyner anropuTm ynpasjieHHA KaKMM-TO HEH3-
BECTHBIM McnoiuuTenem [Nedecr:

&JIF KOBKa Xene3a HeT
Jano | umeerca GonBanka g
Haxo| nonyyeHa 3aroToBka a

Ha =
HI, NOKa ropado il
| kyii xeneso i)

K

Koy {

Beinonnenue UMKIIa B 3TOM AJIFOPUTME [IPEICTaBIAETCA CXEMATH-
YeCcKku (CXeMbl aJropuTMOB, aHAIOTMYHBIE PUBENEHHOI BbIllle, H3-
pelKaHCIoJib3yIOTCA IPOrpaMMMCTaMU KaK ClIoCcO0 3aNMCH aJIFOpPHUT-
MOB).

Mocne cnosa goka B anropuTme “KoBka xkenesa” (u BHYTpH pom-
6a B cxeme aropuT™a) CToMT KoManaa “ropsayo”. Ee pesynsTaT — Benu-
YMHA TUMNA JOr. ITY JOrMYECKYIO BEIUIMHY MOXKHO Ha3BaTh YCA08U-
em sxoga ¢ yuxn. Eciu ycnopue cobGmopaerca (T.e. 3Hauenue
BEJIMYMHDI “ropa40” paBHO ga), To BXOJ B UMK paspemen. (Onnospe-
MEHHO CJIOBO “TropfAd0” CHYXMT KOMaHIOH MCHONHWUTENI —
NPOBEPUTH, FOPAY0 JIU, H COOGIMUTL pe3ybTaT o 0OpaTHOM CBA3M.)
Kak 1 B mo0oii xoManie uukia, mOcje C0Ba KIL IPOMCXOQMUT BO3-
BPAT K 3aroJ/IOBKY UMKJIa (1m) ¥ BHOBb IPOBEpPAETCA YCJIOBUE BXOIA B
HMKJL.

B komanzax n pa3 YMCJI0 NOBTOPEHMIA M3BECTHO Mepey BbINOII-
HeHHeM uukia. B xomaHze poxa 9MCI0 NOBTOpEHMH BLIACHAETCHA
JMb nocie ee Bpinoanenud. [loaTomMy 3Ty kOMaHny Ha3bIBAIOT MHOT-
IA YUKTOM C HEUIBECMHBIM YU CAOM NOGMopeHuil.

[1pu BeINONIHEHMM KOMAHIbI UMK1A IOKA BO3MOXHEI TPH CJIydas.

1. Ycnosue Bxona B umMkia He cobGaonaerca (umeer 3na-
YeHue HeT) npu nepsoii xe nposepke. Torna cepua KOMaui B Tene
LMKJIa He BBIMIOJIHUTCA HH pa3y (HeJsib3d KOBATh XOJI0LHOE Xee30).

Boinonusaa anroput™ “Hanpaso K0 CTeHbI”, B 06CTaHOBKE, NOKa-
3anHoii Ha pucyHnke 33, 9BM se pact Po6oTy HM 01HO# KOMaHAbI.
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Puc.33 Pnc. 34

2. Ycnosue Bxojia B UMKJ CHayalia coGmonaerca (Mmeer 3naseHue
Ja), a B polecce BbINOJHEHUA CEPMM KOMAH UMK/1a M3MEHAETCA Ha
obpaTtHoe (Ke1e30 OCThIBAET).

BoinonnaAs anroputM “Hampaso A0 cTeHbl”, B 06CTaHOBKE, MOKa-
3aHHoIi Ha pucynke 34, 3BM nacr PoGoty Tpu koman bl “Bupaso”.

3. [pu Bxone B UMK M NPM KaXKI0# Cleaylouieii Nposepke yco-
Bue cobmonaerca (umeer 3nadenue ga). Jlaa aroputma “Hanpaso 1o
CTeHbl” TaKOH Cly4Yail BOJHMKHET NPH OTCYTCTBMH CTEH CIIpaBa OT
PoGora (310 HE cooTBETCTBYET YCI0BMIO 3a1a91).

pousoiger “3auuknusanue”, u PoGor Gyner Geckonesno aBu-
raThCa BIpaso.

Eme npumep:

HIL [OK& BOJIK B JIEC CMOTPMT
| xopmu
K1

H3BecTHO, 9T0 KOPMJIEHHE BONIKA HE MOXKET M3MEHUTH HanpasJie-
Hue ero Baraana (B nangom cayusae — jaec). Taxoit uukn Toxe Gyner
NOBTOPATHCA BEYHO.

danaumne. ChopMmynupyiite 3agauy, Tpebyiomyi0 NPHMEHMTH
UMKJI [IOKa PH yrnpasjieHun YeprekHnKoM.

OTBeT. JTOr0 CuENaTh HEJAb3H, MOTOMY YTO YepreXHMK He
uMeeT KoMan 1 oGpaTHOM CBA3M.

Paccmotpum sanagy. Cnesa nanpaso Tanerca 6eckonednan crena,
MMelollas OiMH NPOXOJ HeusBecTHOW wHpunsl. Pobor crouT nesee
MpPOX0Aa B KJIETKE, NpUeraonieil K crene csepxy (4acTusiii ciygai

’ = L] .

Puc. 35
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uzobpaxed Ha pucyuke 35). Hyxuo sakpacurs kineTkm ¢ Bepxseii
CTOPOHBI OT IPOX0a ¥ 0CBODOANTL NpoXok (0TOHTH B CTOPOHY).

aJIT MapKMPOBKa poXoaa
Lano | CHU3Y CTeHa, IPOXO] r'Ie-TO Npasee
Ha10 | KIIETKH, IPUMBIKAIOIME K IPOXOLY
| c BepxHeii cTroponsl, 3aKpauensl (puc. 35)
Ha4
|_uaﬁm npoxoxn
OTMETHUTb NPOXOJ

KOH

AJIT HAATU NIPOXOJ
Jano | CHU3y cTeHa, npoxoj rie-To npasee
nano | PoGor ¢ Bepxueii cTopoiibl
| BO31€ npoxona

AT OTMETHTH IPOXON
aano | Pobor c BepxHeii cTopoHsI, BOaJe Npoxona
HauO | KIETKH, IPUMBIKAIOIME K [1POXONY
| ¢ BepxHEii CTOPOHBI, 3aKpalleHbl
Ha
HI, NOK& CHM3Y cBOOONHO
3aKpacHTh
BIIPaBO
KIL
KoH

lpu pemenun 3apaau moxHO Gbino oboiiTch Ges mocienoBa-
TeabHoro yrounenua. Ho po-nepsbix, 3ToT METON NO3BOJIMA CBECTH
3agauy Kk Oojee nerkum M 3anvcarh pemeHue NpPOCTO M MOHATHO.
Bo-BTOpBIX, IOABMIIACE BO3MOXKHOCTb [1POCJIENUTE, KaK BEIXOX (Haxo)
OJHOI0 aIrOPUTMa CTAHOBUTCA BXOI0M (Zano) apyroro. A B-TpeTbux,
aAropuTM "HafiTH npoxon” MoxHO OymeT MCMONb30BATh NIPM pelle-
HMHM 3ama4i 11 Ha c. 74.

MoxHo npuIyMaTs MHOIO pa3inynbix npuMenenuii PoGora. Oun
A0xeT no0bIBaTh HA APYIrUX MUIAHETaX, IEMOHCTPUPOBATE XOIbI IaX-
MaTHbIX QUTYP, MAPDKMpPOBATH KJETKM AJA NOCHeNymei paboTs
Kakux-HU0yb HEM3IBECTHBIX MCIOJIHUTENIEH, 3aMeHATh 3aboeBme-
ro noHM. O

Ho, no-sunumMomy, umeeT cMbIC HCnioib3oBaTh PoGoTa TaMm, rie
Oe3 aBTOMaTUIECKMX YCTPOiCTB He o6oiiTick. Hanpumep, npu paGo-
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T€ B PalMOAKTHBHOM MECTHOCTM, Ha JIIOTOM XOJIOde WM CHIBHOM
xape. [Ipumepno Takue paccyxnenun npusenu cosnarenei PoGora
K MbIcau 0 HeoOxoaumocTy Beeneaua B ero CKU xomann cooBmennn
no o6paTHOM CBA3M 3HAYEHUI TEMIIEPATY Pl M pagialyu.

PaccmoTpum 3anayvy:

BuyTpu npamMoyroisHuUKa HEU3BECTHOrO pa3Mepa, OropOXKeH-
HOIO CTE€HaMH, MPOM3OLIJIA aBapMA HA ATOMHOWM 3JEeKTPOCTAHUMUH
(puc. 36,kneTka Bﬁ 3ona nosbienHO# pagWanum (poime a) pacnosio-
X €eHa BJIaJIM OT CTEH NPAMOYIOJIbHMKA M “Beinyka” (pagnauua y6ul-
BAeT N0 Mepe ylajeHHA OT 3MHUeHTpa B3pbisa). Pobor HaxoauTes B
JIEBOM BEPXHEM Yy NpAMOyroibHuka. TpeOyeTcA 3aKpacHTh BCe
KJETKHU BHE paniuoakTUBHOiA 30ubl. [Ipu aTtom Pobor He MmoxeT 3axo0-
IMTh B r1yGb palMoaKkTUBHOI 30HbI §0JIee 9eM Ha OIMH LIar, Tak Kak
B PaifOHE 3NMLEHTPa ypOBeHb panuauuu onacex gaxe 114 Pobora.

Puc. 36

IlpuBenem onHO M3 BO3MOXKHBIX pemenuii. bynem nepeMmemars
PoGora mo nepuMeTrpy NpAMOYroJbHMKAa W B KaXIOW KJeTKe
ABMraThCA OT CTEHbI 40 30HbI (1160 10 NPOTHBONONOXKHOMA CTEHbI).

&JII 3aKpacKa KJIETOK BHE 30HbI
Ja:o | PoGor B neBoM BepxHEM YTy NPAMOYIOJIbHUKA
Hano | xierku BHe 30Hb1 3akpamens!, PoGoT B ucxogsom
| nonoxenuu (puc. 36)
Hay
obpaboTtka BnpaBo; 06paGoTka BHM3
ob6paGoTka BieBo; o6paGoTka BBEPX
KoH
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aiar o6paborka BIpaso
nano | PoGot B 1€BOM BEpXHEM YTy NPAMOYrOJIbHHKA
Hajo | HyXHad YaCTh KJ1ETOK BHE 30HbI 3aKpallieHa,
| PoGoT B 1paBoM BEPXHEM YTy
Hay
HI noxka cnpaBa csoboaHO
BIIPaBO; 3aKPacKa BHU3
K
KOH

aJIC 3aKpacka BHM3

pano | PoGor y Bepxueit cTeHbl

pano | sce knerku mexny Po6orom v 3on0i (Man BMxKEEH

| crenoit) saxpamensi, PoGoT B MCXOTHOM NOJI0XKEHUM

nay

I [OKa cHu3y cBoGOOHO M panuauma < a

| sakpacuTe; BHM3

KL

BBEPX [10 CTEHbI
KoM

Anropurmbl “o6paGorka BHM3”, “0GpaGoTka Bineso” u “oGpa-
GoTka BBEpPX” 3aNMCHIBAIOTCA AHAJIOTMYHO.
JanuuieM B CHOBApS:

HII NOKa <yClOBHUE> — UMUKJI C HEM3BECTHLIM
| <cepusa komaun> 9MCJIOM NIOBTOPEHUMA
X

[IpuBOIMM NpUMEpPHBIE BADMAATDI 3a1aHUI NpoBepounoii paGoThl NO2.
3ananmne 1

Ykaxure koneunoe nojoxenne Pobora u kierku, kotopsie Gy xyT
3aKpailenbi, 10CI€ BLINOIHEnNA Cenyomero anropurma (puc. 37):

BapuanT 1

HI poxa pagManma < 7
| Bnpaso na (4); 3akpacuTs; BneBo Ha (2)
Ki

Bapuant2

HI NOKa pagvamma < 7
| Bnpaso na (4); 3axpacuTs; Baieso Ha (6)
Kl

138




B xknerkax ykasaHsl 3Ha4eHUA paiualuM.

98765432]0‘0853789

Puc. 37
3anaume 2

Cocrasbre anroputm nzobpaxenns “Takcu” u “3abop” ¢ nomo-
wpio YeprexauvKa 3aJaHHONO pUCYHKa 38 mepeMeHHbIX pa3MepOB.

Bapuant 1 Bapuanr 2
N\ i
h
Y
a
o — d
(cTopona xBanpara) o -
(wmpuna nocku)
2na nd
(2n kBanparos) i (n nocok) it
Puc. 38
dapanne 3
Bapuanr 1

PoboT HaxoaMTCA rie-T0 BHY TP NPAMOYTOJbHAKA HEM3BECTHOIO
paamepa, 0Gpa3oBaHHOrO 3aKpalleHHbIMH KieTkamu (8 kiaerke A).
Cred na none ner. TpeGyerca nepesectu PoGora B neBblil BEpXHMiA
yroa npamoyroasiuka (kiaerxy B). YacTusiii ciysaii npencrasies ua
pucyHke 39,

Puc.39
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Bapuaut 2

PoGor B knerke A. 'me-to cnpasa or PobGora umeercs
NPAMOYTOJIbHOE [10Ji€ 3aKPallieHHbIX KJI€TOK HEM3BECTHOIO pa3Mepa.
TpeGyerca npoiiTk NoJjie ¥ OCTAHOBMTHLCA BO3JIE €0 NpPaBoro Kpas B
kaerke b (sacTupiii ciiyuait nokasan na pucynke 40).

Puc. 40

YKA3AHNA K YIIPAXKHEHUAM

1. [pu Mcnonnenuu NpUBeNEHHO B YIpaXX HEHMH KOMAaH/IbI [10B-
TOPEHHMA OKaXYTCA 3aKpall€HHbIMHM BCE KJIETKH JieBE€ KOHEYHOro
nonoxenuna Pobora; knerxa, B koTopoii Gyaer pacnonoxen PoGor,
ocraHeTca He3akpamennoii. [loaTomy nocie xkomauasl NOBTOpPEHUA
HY¥HO [IOCTaBUTb BbI30B KOMaHbl 3aKpacku kieTku. [lonyvaem an-
rOpUTM:

AT 3aKpacCHTh PAJ BIPABO M BepHyTLCA (A32)
aano | PoGoT crouT y 1eBoii CTeHbI BHYTPH OrOpPOKEHHOr0 C
| seTbIpex cTopou npaMoyrobsauka (puc.41 yeeGuuka)
Hano | ropu3oHTANLHLIA PAL, B J1€BOH KieTke kotoporo crosa Po-
| Got, nonsoCThIO 3aKpauien; POfSOT B MCXOIHOM MOIOXEHHH
HaY
3aKpacCHUTh
HI poxa cnpasa coboaHO
| sakpacurs; Bnpaso
K
3akpacuth | moioca zakpamena, u PoGor B ee npasoii kneTke
BJIEBO IO CTEHBI

xon
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2. llnan geiicTemii: PoGoT noosepenHo 3akpamuBaeT PALbI
CBEpXy BHHM3, NI0OKa He 3aKpacUT MOCHejHWi pAl, MAYIMA BAOJb
crensl. 3areM PoGoT Boaspaumaerca B Mcxoanoe nonoxenue. Momy-
yaem:

AJI[ 3aKPaCUTh IPAMOYTOJIbHUK
Jano | PoGot crouT B 1€BOM BEpXHEM YTy BHYTPH
| oropoenHoro ¢ 4eThIpex CTOPOH NPAMOYTOIbHHUKA
Hax0 | BeCh NpAMOYTO/IbHMK 3aKpalleH,
| PoGoT B MCXOnHOM NOJI0KEHUH
Hay
3aKpacCHTh PAI BNIPaBO U BEPHYTLCA
HI TIOKA CHM3IY CBOGOIHO
BHU3
3aKpPacHTb PAI BIPABO M BEPHYTHCA
Kn,
BBEPX IO CTEHbI
XoH
3. [Inan pemenua: Buauyane nepemectuts PoGora B IeBbIi BepXHUiA
yroJji, a 3aTémM UCIOJHWUTh TOT 2K€ aJIF'OPUTM, 9TO H B NpelblayllEM
ynpaxueuuu. Mcnonsaya anroputm “cmectuthca k yray” (A36) B
Ka4YeCTBE BCIOMOraTe /IbHOIr0, NOJIyJYaeM:

AJIT 3aKPaCUTh PAMOYTOJIbHHMK 1
Zano | PoGoT cTouT BHYTPH OrOpOX €HHOrO C 9€ThIpex
| cropon npamoyroasauka
HAI0 | BECh NPAMOYTOJIbHMK 3aKPalleH,
| PoGoT B nesom Bepxuem yriy
nay

CMECTHUTBHCA K YTIIY;
3aKpPacUTb NIPAMOYTOJIbHUK

KOH

4. [Ipennaraempie ynpaxnedus y1o0H0 pelaTh, MCIONb3YA IH-
anor OBM c Pobotom.

a) B aTom ynpaxnenuu B auaior 3BM c PoSotom HyxHO BKIIO-
guTh M decTteua IBM. Paccmorpum ciyyaii, xoraa PoGor cTouTt B
3akpamennoii knerke (curyaums (1)):

I BM: xnerka 3akpauiena? Po6om: pa
IBM: menser Jla Ha HEeT

Hicnonnenue uMkna npexpamaercs, NOCKONALKY HapymeHo YCJio-
BHME IOBTOPEHMA.
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IBM: xnerxa sakpamena? Pobom: pex

I BM: menner neT Ha 1a

IBM: sakpacurs Po6om: 3akpalivBaeT KINeTky
IBM: xnerka zakpamena? Po6Gom: ga

IBM: meuner ga ua get

Ucnonaenne umMkia 3aKkaHYMBAETCA, MOCKOJBKY HapyIeHO yC-
JI0BHE NOBTOpeHuA. 3amMeTuM, 4TO, mocie toro kak PoGor 3akpa-
IIMBAET KJIETKY, cuTyauusa (2) npespamaerca B curyaumio (1), no-
3TOMY MOCJIEAHHE IBE CTPOYKM AMAJIora B CHTyauuu (2) — 310 NoBTO-
penue auaiora B cutyauuu (1). Tenepsh HEC/I0XHO IaTh OTBET Ha
BOMPOC, OCTABJIEHHbIN B ynpaxHeauu. B cutyauuu (1) 3BM srinaer
PoGoTy oany komauuay-sonpoc "Kjierka 3akpamena”. B curyaumm
(2) — 3 komaHgbI:

KJIETKa 3aKpaiieHa
3aKpacuTh
KJIETKA 3aKpallieHa

6) B curyaumu (1) Bosuukaer guanor:

IBM: xnerka sakpamena? Po6om: na
IBM- 3akpacuTh Po6om: 3akpaiiMBaeT K1eTKky
I BM: xnerka sakpamena? Pob6om: ga

W panee, nockonasky ycioBue nostopenns coGnogaercs, KOMan-
abl 6y 1yT NOBTOPATHLCA CKOJIb YTOIHO MHOIO pas3, T. €. IBM “3auuk-
aurca”,

Ilonesno oGpaTuTh BHMMaHWE YY9allMXCA HA TO, YTO BOMPOC O
"3AUUKIMBAHMNA” MOXKHO ObI710 Ob1 pemnTs 0€3 BRINUCHIBAHUA AUAIO0-
ra, ONMpaAch JAMIIL Ha CBoOWCTBO (4), m. 9.11, KOMaHObl MOKAa: B
ciydae (1) ycnosue cobii0iaeTca M MCNOJHEHWE KOMaHI M3 Tela
UMKJIA He [IPMBOIMUT K ero Hapymenuio (Gonee Toro, oHo BoOGWE HE
MEHAET CUTYaLMIO).

B ciaysae (2) ycnosue mosToperus He coOMONaeTca, MO3TOMY
IBM, BbiaaB koman 1y-Bonpoc M nojyuus orseT PoGora:

IBM: knerka 3akpainena? Pob6om: pet, npekpamaer uc-
NoJIHEHNE LMKJIa.

5. B ciyuae a) ycnosue nosropenuns e cofmonaerca, noaromy,
BHIAB KOMaHIy-BONPOC M [I0JIyYMB OTpHIATENbHbI oTBET, IBM npe-
KpalaeT UCIIOHeHHE HUKIIA. f

Cuygaii G) MoxHO cavana pa3o6pars, onupasch Ha oGuue CBoii-
CTBA KOMaHIbl NOBTOPEHUA MOKA, a [IOTOM IIPOBEPUTH MOJIYYEHHbIHA
pesyibTaT ¢ nomowbio auaiora. [lpu meuxkenun PoGora Bnpaso
ycnoBue “csepxy csoGonuo” Gyner cobmonarsca. CnenosarensHo,
MCINOJIHEHWEe KOMAaHIbl MOKa He 3aBepmuTca. Torna BO3MOXKHBI ABa
ucxona: nubo IBM saumknurca, 11bo Npv MCMOJHEHWM LMUKIIA BO3-
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HukHeT oTka3. [lepeoe BO3MOXKHO IMIIB B TOM CllyYae, €CJIM, IBUra-
Ach Brpaso, PoGor He HaTkHerca Ha creHy. B paccmarpuBaemom
ciysae 310 He Tak. CnenosareinbHO, MCHOJIHEHWEe KOMaHIbI JIOKA
3aBepUIMTCA OTKa3om. PaccmoTpum amnanor:

L 2
I BM: ceepxy croGonno? Pobom: ga
IBM: Bupaso Po6om: cMemaeTca BIIPaBo
¢
IBM: csepxy cBobonno? Pobom: ia
I BM:snpaso Pobom: cmemaerca BIpaso
L 2
I BM: ceepxy ceoboano? Pobom: na
2 BM:Bupaeo Pob6om:orkas

6. Cuavana HyxHO HameTUTs miaH pemenua. Hanpumep, moxuo
NPUHATH TaKOil niaH: nepemecTuTh PoGoTa BnpaBo Ko mpasoii rpa-
HUIbI 3aKpalleHHOr0 NPAMOYrOJbHMKA M 3aTeM BHM3 IO HHMXKHEH
rpaiuibl (101€3H0 PACCMOTPETH ANFOPHUTMBI, OJIYYEHHBIE B PE3YJib-
TaTe peanM3auMM MHBIX niaunos). [Monysaerca caeaylomui anro-
PUTM:
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AJIT B [IPaBblii HUAKHUIH YTOJI NPAMOYIOJIsHUKA
Jano | Pobor HaxonuTca BUY TP 3ak DalllEHHOTO
| npamoyroasuuka, na nosie Po6ora cres ner
Haxo | PoGoT HaXOAMTCA B IPABOM HMKHEM YTy
| saKpal€HHOro NpAMOYTOJbHUKA
Haty
HI [OKa KJeTKa 3aKkpanieHa
| Bnpaso
K
BJIEBO
HU [OK& KJIeTKa 3akKpalleHa
| BEM3
KI
BBEPX
KOH

3aecs HYXIAOTCA B NOACHEHMM Komauisl “Baeso” W “Beepx”,
nocrasieHHbie nocne uuknos. [locne sasepmenna nepBoil KOMaH Ibl
poka PoGor Gyaer haxoQUTLCA B HE3aKpalleHHOM KeTKe.JTo nep-
BaA He3aKpalueHHad KjieTka, B koropoii PoGor okaxerca npu ABH-
xkeuunu Bupaso. Ytob6sl Bepuy T Po60Ta B 3aKpanieHHbIA IPAMOYTOJIb-
HMK, HY2KHO NIEPEMECTHTh €r0 Ha OIHY KJIETKY BJI€BO. AHAJIOIMYHO
o0bACHAETCA MNOABJAeHWEe KomaHAbl “BBepx”. CKa3zaHHOE MOXHO
npouJiocTpuposats auanorom 3BM u Po6ota. Paccmorpum cutya-
UMI0, BOSHUKAKULYI0 npu asuxenun PobGora nanpaso:

IBM: knerxa sakpamena? Pob6om: ga
I BM: supaso Pob6om: cmemaercs Bnpaso

B

IBM: xnerka sakpamena? Po6om: pa
IBM: supaso Po6om: cmemaerca Bipaso

T

IBM: xnetka sakpamena? Pobom: et

Ha aTom ucnonaenue IMKJIa 3aKaHTMBAETCH.
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3ameTumM, 9TO NpU MCnoaneHuu anropurma PoGor nepemecTurca
B HUXHHWI NpaBblii yroj NpAMOYTroJibHMKA HE3aBHCHMO OT CBOEro
MCXOIHOIO NOJIOXKEHUA: BaXHO TOJILKO, 9TO0bI OH HAXONMJICA BHYTPH
JaKpali€HHOIo NpAMOyIroJjibHMKAa.

Hudopmanus o ToM, 910 POGOT HAXOAUTCA B IEBOM BEPXHEM YIJ1Y,
ABNAETCA U30LITOYHOM.

7.a) Mb1 npeanonaraem, 910 B ucxoauom nonoxenuu PoGor cro-
MT B HE3aKpalleHHOM KIETKE.

AJIT 3aKPaCHUTb [0 CTEHbI BIIPABO ¥ BEPHYThCA
aano | rae-ro npasee PoGoTa ecTh cTeHa
Hajno | 3akpamen pan knetTok Mexay PoGoTom u crenoit
| (puc.44 yseGruka), Po6GoT B MCXONHOM NOAOKEEUM
Ha
HI poxa& cnpasa cpobonno
BNPaBo
3aKPAaCHTh
K
| PoGoT y cTenbl, KJIETKH 3aKpallieHbl
BJIEBO [I0 He3aKpallle HHOM KNeTKH
Koy

&JIT BJIEBO IO HE3AKPallleHHOMN KJIETKH
xano | cnesa or PoGoTa ecTs HE3akpaleHHaA KJIeTKa,
| Mexxny PoGoTom 1 31O K1€TKO# CTEH HET
nano | PoGor cMecTuica Biieso, B EPBYIO HE3aKPAlll eHHY IO
| knerky; ecnu PoGor yaxke B HesakpallieHHOM KAETKE,
| To nonoxenue PoGora He MaAMEHUIIOCH
HAaY
HIl NOK& KJETKa 3aKpalieHa
| Bneso
Ku
KOoH

B a10ii 3agave rnasHoe cooGpasurs, 9T0 ecau PoGor kpacur
KJIETKM 110 fopore “tyna” (k crenke), To Ha “06paTHOM” MYTH HCXO-
IHYIO KJIETKY OH MOXET OTJIMYMUTh OT OCTAJIbHBIX — 3TO Nepsas (Ha
o6paTHOM nyTH) Helakpaulennas xiaerka. [ns sosspamenvs PoGora
B UCXOJHOE NoJioXKeHue y100HO BBECTH BCIIOMOraTe IbHblii aropuT™
“BIeBO N0 He3aKpalleHHON KIeTKH” — 3To jesaer ajiropurm Gonee
IOHATHBIM M YIPOLLAET PelieHHe OCTAILHBIX NYHKTOB yNpaXKHEeHHUA.

6)

Puc. 41
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AJIT 3aKpacHTh J0 3aKPaleHHOM KJIETKN BIIPaBo U BEPHYThCA
zano | rae-Tto npasee PoGoTa ecTb 3akpalieHnan KJIeTKa
Haxo | 3axpamen pag kneTok Mex 1y Po6oTom u aroii k1eTkoi,
| Po6ort B Mcxonrom nosoxennu (puc.41)
Hay

BIIPaBO
HI [OKa KJeTKa He 3aKpauleHa
| saxpacuts; Bupaso
KL,
| PoGor B keTKe, KoTopaa Gbijia 3aKpalieHa C CaMoro Ha-
| wana; knerku, oTmeyennsie Toukamu (puc. 41), sakpamensl
BJIEBO [0 HE3aKpall€HHOM KJIETKH
KOH

Buumanue! Tunnypas omubka B 3TOM 33a1aYe — MCIOJIB3OBAHUE

HMKIa
IU [OKa KJeTKa He 3aKpalieHa
| BnpaBso; 3akpacuth
KL

Ecnu yueHHKH Takoii OoIMOKH He JONYCTAT, UX CAefyeT ABHO CIIPO-
CHUTb, YTO MPOM30HIET MPU MCMNOJIB30BAHMM TAKOro UMKJa, KakoB
6yner nuanor IBM — Pobor. B mobom ciayuae aty omubKy HalIo
noapobuo pasobpartk, 06bacHUB, 9T0 PoboT 3aKpacuT TOJILKO OaHy

KJEeTKY.

B) 84Ir 3aKpacuTh KOpnaop 6€3 MCXONHOM KJIETKH
pano | PoGoT rae-To B ropM3soHTanbHOM KOpUIOpE
Ha10 | 3aKpaleHsbl BCe KJETKH KOPHAOPa, KPOME CTapTOBO
| (cnerku A), Po6oT B ucxonnom nojoxennu (puc. 42)
Bay
BIIPABO
U [IOK& CHM3Y CTEHa
| 3akpacurs; Bnpaso
KL
BJIEBO
| PoGot B npaBoii KJIeTKE KOPHMAOPA; KNETKH KOPUI0pa
| cnpasa ot MCXOXHOIA 3aKpammenbl
BJIEBO 10 HE3aKpalleHHOM KJIeTKH
| PoGoT B MCXOIHOM NONOXEHUH
HU NOK8 CHM3Y CTeHa
| sakpacuTs; BieBO
K,
BIIPaBo
| PoGorT B /1€B0ii KJIeTKE KOPHAOPa; BCE KJIETKH,
| ormeuennsie Toukamu (puc. 42), saKpamenb

BNIPABO 0 He3aKpalleHHO! KNeTKH
KOH

146



e o N o Y . RO o 6 ol

Puc. 42

OGpaTvTe BHMMaHKE, 9TO NEpPe] BbI30BOM BCIIOMOTATE IbHOTO aJl-
ropuTMa “BJIEBO IO He3aKpalleHHOM KneTku” Mbl 3acTasisem Pobora
CleNaTh INar Baeso, YTo0b1 OH NONan B 3aKpamieHnyio Knerky. Beno-
MoraTeabHbl aIropuT™M “BINPaBO N0 He3aKpalleHHOW KJieTku” aHa-
JIOrM9€H aJirOPUTMY “BIIEBO 00 He3akKpameHnHoi knetku”. B aroit
3ajave CJielyeT NpoBepATh, YTO [peljiaraeMbie y9eHUKaMH pelieaus
NpaBuibHO paboT2I0T BO BCEX CUTYaUMAX, HanpuMep, KOrja MCxo-
JIHafA KJIeTKa ABJIAETCA KPaiHel KNeTKOi Kopuaopa.

r)
0 O R - S 4 )

Puc. 43

JTa 3a1aga oTJIMYAETCA OT B) TOJILKO TE€M, 9TO U HCXOIHYIO KJIET-
KY TO2K€ Halo 3aKpacHuThb. ﬂoa'romy €€ MO2XKHO PEIlMTH TakK:

AJIr 3aKPACUTh KOPHAOP
aano | Po6or rae-To B ropM3oHTaILHOM KOPUAODE
nago | 3akpamensl Bce kK1eTKK kopuiopa (puc. 43),

| Po6oT B ucxonHom nonoxenuu (puc. 43)

Hay

| sakpacuts kopunop 6e3 HCXOQHOM KIETKM; 3aKPaCHTh

KOH

Cnenyer oGpaTuTh BHUMaHWE, 9T0 IEPECTABUTh 3TH IBE KOMaH-
Ibl MECTAMM HEJIb3A, TAK KAK BO BCIIOMOTaTe/IbHOM aJropuTMe "3a-
KpacuTb Kopuaop 6e3 MCXOonHOM KJIETKH” CyIeCTBEeHHbIM ABJIAETCH
TO, 9TO MCXOJHAA KJIETKA He 3aKpallleHa.

n)

Puc. 44
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JIC 3aKPACHUTh Yrod
aano | PoGor BHYTPH NpAMOYIrO/IbHUKA, OrOPOXKEHHOro
| crenamu
Ha 0 | 3aKkpamensl BCE KJIETKH PABEE M BLIIIE CTAPTOBOV,

| Po6oT B ncxonnom noJoxenuu (puc. 44)
Hay
3aKpacHTh IO CTEHbI BIIPaBO ¥ BEPHY THCA
HIL noxa ceepxy csoboiHO
BBEPX; 3aKPaCMTh JO CTEHBI BIIPaBO W BEPHYTLCA
3aKpPacHTh
u -~
BHM3 JI0 HE3aKpallleHHOil KJETKH
KOH

31eCh B Ka4€CTBE BCIOMOrATEAbHBIX MCHO/Ib3YIOTCH aJrOPUTMbI
“3aKpacuTh IO CTEHbI BIIPaBO W BepHYThCA” (MyHKT a) M "BHM3 10
HE3aKpalleHHOM KJeTKu” (OH aHANOrMYeH ANrOpUTMYy “BJIEBO [0
He3aKpalleHHOM Ki1eTKu”).

Pemenuns yaeHUKOB ClielyeT IPOBEPUTD B CUTYallK, W300 paxkeH-
HOI Ha pUCyHKe 45.

Puc. 45

8. IIpu cocraBneHMH aJIropuTMOB MOJIE3HO BHAY4IE NaBaTh MX
CJIOBECHBIE OMMCAHMUA, YKa3blBad [IPOBEPAEMblE YCIOBHMA M BbilaBa-
emblie PoGoty komannsl. Hanpumep, B ciiyyae a) ciopecHoe onucanue
aJIrOPUTMa MOKET BRIMIALETh Tak: POOOT NBUXKETCA BIOJb CTEHBI
BIIPaBO 10 TEX NOP, NOKA OHA HE KOHIMTCH; 3aTeM oDXonuT ee, fenasn
Iarv BHU3 ¥ ieso. [lanee nonydeHnoe cioBecHoe onucanue gopma-
smayerca. Cosa “[1oKa cTeHa HE KOHYMTCA” HA A IFOPUTMHUYECKOM
A3blKe MEPENMCHLIBAIOTCA B BUJE “[OKAa CHU3Y cTeHa” M T. I. [Ipnse-
JIEM COOTBETCTBYIOIIME AJIMOPHUTMBI.

Puc. 46
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a) aar o6xo1 cTeHsl

HU [IOKa& CHM3Y CTeHa
| Bmpaso
X
BHHU3; BJIEBO
Ko

Ha pucynke 46 uuppamm oGosunaueHbl nojoxenua PoGora:
1 — UCX0HOE, 2 — N0C/Ie UCNIOJIHEHUA UMK, 3 — KOHETHOE.

6) AJIr 3aKPaCUTb MOJOCY CBEPXY OT CTEHbI
nay

HI JOKa CHM3Yy CTEHa

| Baeso

K

BIIPABO

NI [OKa CHU3Y CTEHa
3aKpacHTh
BIIPABO

KL

KOH

B arom anropurme nepssiii uukn nepesoaut PoBora x seBomy
Kpaio CTEHBI. an HCNOJIHEHHUM BTOPOTO UMKIIA PoBGoT ABHHETCA BA0JIb
CTeHbl BIpaBo, 3akpammnBad kiaeTkd. Ha pucynke 47 umppamu o6o-
3uadeHbl nojoxenun Po6ora: 1 — ucxonuoe, 2 — noc/ie UCHOTHEHUA
NEPBOro UMK/, 3 — nepel UCNOoJHEeHMEM BTOPOro IMKIa, 4 — MocJjie
MCNOJIHEHWUA BTOPOro UMKJI1a (KOHC‘IHOG HOHOKBHHB). 3a-|cpa1unnae-
MBl€ KTeTKH OTMEYEHbI.

Puc. 47

lMonesuno pazoGpare omKubGouHoe pemeHre 3a1aiu, 3T0 IOMOXeT
JyqIe DOHATH CBOMCTBA KOMaHbl HoKa. PaccMoTpuM, 4T0 NpOon30ii-
€T, €CJIM B IpPeNblI1YLIEeM aJITOPUTME BO BTOPOM LIMKJIE IEPeCTaBHTh
MeCTaMM KOMaHIbI “3aKpacuTh” U "BNpaBo”. 3aKpalmuBaeMble KJIeT-
KM OTMedeHb! Ha pucyHke 48 toukamu. OTBET MOXHO MOJIYIMTh HE
TOJILKO HCIOJIHAA AJIFOPMTM, HO M Iy TEM PacCyxkIeHHiA.

Ipu ncnonsennn omnGounoro anropurma PoGor nepememaerca
TOYHO TaK Xe, KaK M MPH MCHOJHEHHUH NPaBUIbHOrO. Yucno 3akpa-
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Puc. 48

IIEHHbIX KJIETOK pPaBHO YMCJIY MOBTOPEHWIA BO BTOPOM UHMKIeE, T.e.
pauHe crelbl [locnenuas ucnonuaeMan KOMana ajiropurma — “3ak-
pacuth”. CnegoparesibHO, K1eTKa 4 Ha pUcyHKe 48 GyneT 3aKpaluena.
Takum oGpasom, B omKMGOYHOM aNrOpMTME 3aKpalliMBaeMan 10J0ca
CMelleHa Ha OJHY KJIETKY BIIPABO O CPaBHEHMIO C MOJIOCOM, 3aKpa-
LI MBAEMOIA B IPaBUJIBHOM aJIFOPUTME.

B) CHayana HyxHO HameTHTh Niau neiictuii. PoGor o6xonuT
cTeny (Kak B anropuT™e a)) u 3aTeM, IBUIrafch BIOb CTEHBI, 3aKpa-
MIMBAET KJIETKM TaK, KaK 3TO ciefaHo B ciydae 6). Mcnonways B
Ka49€CTBE BCIIOMOI'ATEILHOI'O ANrOPUTM “06X01 CTEHbI”, O/IY4a€eM:

AJIT 3aKpPacUTh N0J1I0CY CHH3Y OT CTEHbI

pano|
Hajo |

Hay
006X01 CTeHkl

HI [I0Ka CBEepXy CTeHa
3aKPACUTh
BJIEBO

K
xon

Ha pucyunke 49 undpamu oboanagens nonoxenus Pobora: 1 —
MCXOJHOE, 2 — [oc/]e HMCNoJHEHMA aiaroputrMa “o0xox cTeHBI”
(cpaBuMTE C pHC. 48), 3 — KOHeuHOe. 3aKpallMBaeMbie KJ1ETKH OTME-
YeHbl TOYKAMM.

r) B atom sapanum anroputm moxker GbiTh COCTaBlEH C MC-
[10JIb30BAHMEM AJIFOPATMOB M3 MpEIbiAYIUMX CIYy4YaeB B KauyecTse
BCHOMOTraTenbHbIX. JOCTaTOYHO CpaBHUTL PUCYHKH 48, 49. Takum
o0Opa3om, noJiygaem:

AT 3aKPpacUTh NpUJierapiime K CTEHE KJIETKH
Jane!
Banoe|
nay
JAKpPACHTDb [MOJIOCY CHHU3Y OT CTEHbI
BBEPX; BIpaBo
3JaKpaCHTh [I0JIOCY CBEPXY CTEHLI
KoH
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Puc. 49

B cocrasnennom anropurMe getsipe BbizoBa. Ha pucynke 50
urdpamu 06o3naseHbl nonoxenuns PoGora: 1 — ucxonunoe, 2 —nocae
MCNOJIHEHMA AJITOPUTMA “3aKPacUTh N10JIOCY CHH3Y OT CTeHbl”, 3 u 4
— [0 ¥ N0CJIe MCNOJIHeHUA aIrOPUTMA “3aKPacUTh NI0JIOCY CBEPXY OT
CTeHbI”.

Puc. 50

Boamoxen apyroit nnau: PoGoT aBuxeTCa B1OJIb CTEHBI CBEPXY ,
JaKpallvBan KJIETKH, 06X0,IIHT CTEHY, IBUXKETCA B10JIb CTEHBI CHU3Y,
CHOBa 06X0]IHT CTEHY W IBMXKETCH BIOJIb CTEHLI CBEPXY, IOKA HE
BCTPETHUT 3aKkpamenHyio kieTky. [Ipusenem cooTeeTcTBY I0IIMIA JIM0-
pUTM:

AJIT 3aKPACUTH TPUIIEraloNIne K CTeHE KIeTKH
aano | Po6or naxonurca pajoM co cTeHoi, Buime
| cTeHsl; cTeHa MIET rOPHU3OHTAJILHO
Haxo | 3aKpamenbl NpUJIEraloliMe K CTEHE KJIETKM

HI [OKa CHU3Y CTeHa
| 3akpacuTs; Bopaso
KL,

BHH3; BJIEBO

HI [OKa CBEpXy CTeHa
| sakpacuTs; BneBo
KL

BBEpX; BIIPaBoO

HIl MOKa KJeTKa He 3aKpamieHa
| 3akpacuTs; Bupaso
KIy

Koy

Ha pucynke 51 undpamu obosnasensl noaoxeausa PoGora: 1 —
MCXOAHOE, 2 — MOoCJe MCINOJHEHUA NEepBoro uMkna, 3 u 4 — A0 u
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[OCJ1e MCIIOJTHEHWA BTOPOro IMKJa, 5 1 6 — 10 ¥ MoCc.Jie MCIOJIHEeHUA
TPEeThEero HMKJIa.

Puc. 51

[IpounnoCcTpupyeM TUIIHYHbIE METObI OLEHKH 3PPEKTUBHOCTH
anroputmos, OueauMm 3@PHEeKTUBHOCTL IMCIIOM [1aros, KOTOPLIE 1e-
naet Po6Gor, ucnonuaa aaroputm. [lycTs n — npoTAXeHHOCTh CTEHBI.
Paccmorpum pucysok 52. [lycrs PoGoT B MCXOIHOM n0JI02KEeHMM
HaxXoOOWTCA B KjeTke ¢ Homepom x. [logcunTaem, CKOJBKO miaros
genaer PoGoT, MCNo/1HAA IePBbIi M BTOPO# aIrOPHTMBIL.

0 1 x n n+l

Pnc. 52

[pu ucnonuenuu nepporo anroput™a PoSot cHavana nepexogur
M3 KJIeTKM X B KjeTky 0, Jejasa npy 3TOM X 1IAros, 3aTeM [IPOXOIUT
BIOJIb CTEHBI BIpaBo n+1 mar, Je/iaeT war BHW3, NPOXOIMUT BIOJIb
crens! Bneso n+1 mar. Becero p = x + (n+1) + 1 + (n+1) = 2n+3+4x
Liaros.

IIpu cnonsiennu Broporo anropurma PoGoT npoxoaurt U3 Knert-
KM X B KJ1eTKY +1 9epes (n+1)—x maros, feJiaer mwar BHK3, HIPOXOIUT
BIOJIb CTEHLI BJIEBO Yepe3 n+1 miar, 1enaeT mar Beepx, MPOXOIUT U3
knerku 0 B KJ1eTKy x 9epes x marob. Bceroq=(n+1) —x+ 1 + (n+1) +
+ 1+ x =2n+4 waros.

CnenoearensHo, NpU MCIOJHEHMH nepsoro aaroputva PoGor
zenaer Ha p — q = (2n+3+x) — (2n+4) = x—1 maros 6osbine. Eciu
CcuMTaTh, 970 POGOT HAXOMUTCA OKOJIO CEpPENMHDI CTEHBI, T.€. X = n/2,
TO p — q = n/2. Taxum o6pa3oMm, eCii JIFrOPUTM UCTIOTHAETCA MHOTO-
KPaTHO M HayaJibHOE pacnooxenue PoGora HocHT cnyvaiiHbIil xa-
paKTep, Tak, 4TO0 “B CpelHeM” OH pPacnojloXkeH OKOJ0 CepeluHbl
CTEHbI, TO IPMMEHEHME BTOPOro AJIrOpUTMa IaeT "B CpelHeM” BbiM-
rPhIll B n/2 IAaros NPy Kax I0M ero MCHOJHEeHHHN.

9. lnan anropurma. CHavana PobGor nBuxkeTca B OIHOM Ha-
npasnendu (Hanpumep, BBEpX), MOKa He NOAIET DO CTEHBL; MOCI]e
aroro Pobor, nepememiance BIoab CTeH, 00XOOMT M 3aKpalllMBaeT
KJIETKM, IPUJIEralonMe K CTeHam C MX BHyTpeHHe# cropoHsl. [Ipuse-
IEeM aJirOPpMTM:
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AJIT 3aKPacCUTh NPUJIEral0iKe K CTeHaM KJIETKH
Aano | PoGor HaxonuTCa BHYTPH PAMOYTOJILHUKA, OTOPOXKEH-
| HOro crenamm; BHYTPH NPAMOYIrOJIbHUKA CTEH HET
Hajo | 3aKpamensl NpuJieraomiMe K CTEHaM KJIETKN
| BHYTpH IPAMOYTONbHMKA
Hag
I 1
BBEPX IO CTEHBI
12
3aKpacHTh
HI @moka crnpasa cBobOOIHO
| Bnpaso; sakpacuTs

|
noKa caudy cBobOIHO
HW3; 3aKPacHUThb

|
oKa ciesa cBoBonHO
eBo 3aKpacuTh
5

= E_I; E_E E

|
HoKa CBEpXY cBoOOnHO
| BBepx; sakpacutsh

B

| 6
HI, HOKa KJI€TKa HE 3aKpalleHa
aKpacHTh; BIIPaBo

B

i
] KOH

Puc. 53
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Jnn ynoGcTea NOACHEHWIA B a/iIrOPUTME B KOMMEHTApHAX pac-
crasnessl nidpel. Ha pucynke 53 undpamu obosznadensl COOTBET-
creymue nogoxennsa PoGora.

MoxHO npuaepXunBaThCa M IpPYroro nJjaxa: ciavana PoGor ne-
PEMEIIAETCA B OMH M3 YrioB (Hanpumep, B BEpXHMIA JIEBbINA) M 3aTEM
OGXOIMT MPAMOYrOJAbHMK MO NEPUMETPY C BHYTPEHHEH CTOPOHHI.
3TOT ANropuT™M MeHee 3P@eKTHBEH, NpuU ero McnoaHesuu PoGor
nenaer Goapmee 9Mcio maros (MM paBHOE, €C/IM OH HAXOIMTCH
BHAaYaJie y JIeBOM CTEHbI), 96M NPY MCNIONHEHMH npeasiny mero. Onna-
KO [0 CTPYKTYpPE 3TOT aJrOPUTM HECKOJILKO Mpolle U ero ynobxee
COCTABJIATh METOIOM "CBEPXY BHU3”.

&JIF 3aKPacCUTh [PUJIEralolive K CTEHAM KJIETKH
aano | Pobor naxonuTca BHYTPU PAMOYTOJIBHUKA, OTOPOXKEH-
| HOro crenaMu; BHYTPY NPAMOYTOJbHMKA CTEH HET
Haxo | 3aKpainensl NpUieralomue K CTeHaM KJIETKH
| BHY TP mpAMOYTOJIBHUKA
Hay
B JIEBbIA BEPXHUHA Yo
3aKpacuTh 0KOJIO CTEH
KOH

AJIT B JIEBLIN BEPXHMIA yron
Zano | PoGoT HaxoauTCA BHYTPU PAMOYTOJIbHUKA, OTOPOXKEH-
| HOro cTeHaMu; BHY TP NPAMOYIOJIbHUKA CTEH HET
najo | PoGoT HaXoAUTCA B JIEBOM BEPXHEM YTy

| npamMoyronsauka
Hay
| BBEPX 1O CTEHBI; BJIEBO 1O CTEHbI
KOH

Puc. 54
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&JIT 3aKPacUTh OKOJIO CTEH
gano | Po6oT HaxoauTca B 1IEBOM BEPXHEM YTy

I NpAMOYToJibHHKaA
gagol JakpalieHpl [IPHJICralole K CTEHAM KJIETKH

| BHYTpH npAMOYrOJILHUKA
Haq

HU [oxa crpasa ceobGomno
BIIPABO

3aKpacHThb

OOKa CHH3Y CBOGOIHO
BHM3
3aKpacHTh

EE

noka cinesa csobonHo
BJIEBO

3aKpacHTh

KL

HI| [IOKa cBepXy cpoGonno
BBEPX

3aKpacUTh

KIL

KoH

EE

Hyxno oGpatuts BHMMaHWe yYallMXCH Ha YCJOBMA JaHQ M
najxo.BcrnomorarenbHbie anropuT™bl BbI3LIBAIOTCA OINMH 32 IPYTUM.
CoOTBETCTBEHHO JaHO B NI€PBOM BCIOMOrATEJbHOM AJIMOPUTME M
HAJO0 BO BTOPOM COBNAjaloOT C JAaHO M HAIOBOCHOBHOM aJICOPUT-
ME; a HAJO0 B NEPBOM COBMAjaeT C Jano Bo BropoMm. Moxuo cka-
3aTh, 9TO MEPBbIH BCHOMOraTeNbHbIi aJIrOPUTM MNOIrOTABJIMBAET
YCJIOBMA JIJIfi NICNOJIHEHNA BTOPOrO.

B obmem caysae npu nonoGHoil “NMHEHOH KeKOMMOIALMANA”
OCHOBHOI'O &JIOPMTMa JAHO KaXXAOro Clelyioliero BCoMoraTeiib-
HOI'O AJrOpMTMa JOJIKHO BBLITEKATh M3 HANO MpelbIAYIIEro; JaHo
NepBOro BHITEKATh M3 JlaHO OCHOBHOIO; HA L0 OCHOBHOIO — M3 HAXO
NocieJHero.

10. Ilnau anropurma. PoGoTr mBMxkerca BHOJb CTEHbl BNpaBo,
NOKA HE KOHYMTCA BEPXHAMH CTEHA, 3aTEM IBMXETCA BHM3, MOKa He
KOHYMTCA NpaBaf CTeHa, M 3aTEM 3aXONMT 3a HUXHIOK creny. [lo
COCTAaBJIEHMA JIFOPMTMAa MOXKHO CHENaTh PUCYHOK M OTMETUTH Ha
HEeM nocjeaoBaTelbHble nonoxenua PoGora nogo6Ho TOMY, Kak 310
clenado B npensinymem ynpaxnaenuu (puc. 54). lNpu cocrasnenun
aJIrOpMTMa COOTBETCTBYIOIIME MECTAa MOXHO yKa3arh uMdpamu B
KOMMEHTapHUAX.
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ajar o6xon npAMOYToIbLHUKA
aano | Pobor Hajx BepxHeii CTOPOHOM NPAMOYTOJIbHHUKA, OI'OPO-
| ’xeHHOro CTeHaMu; CHapy kM PAMOYIO/IbHMKA CTEH HET
nano | Pobor noa nuxkneii croponoii npamMoyroabuuka (puc. 54)
Hayg
I
HI HOKAa CHM3Yy CTEHa
| Bnpaso
KL
12
BHM3

13

HU [IOKa CjeBa CTeHa
| BHM3

X
|4

BJIEBO
|5

KOH

11. Cnagana cocrasum miad neiicrsuit PoGora. oty no me-
pBI‘OpOI[KH, HAUTH ﬂpOXO,II, JIOﬁTlfl pi (o] HUXHEN CTEHbl, NEPEMECTHUTD~
CA B Npasbli HMXHUI yroia. Mcnonksya BcnomorareibHbie airoOpUT-
Mbl, IOJTysaem (puc. 53):

&JIT B [IpaBblii HUKHMIA YI'0J1 9€pE3 NpoxXoxn
Jaano | PoGor HaxonuTca B 1eBOM BEPXHEM YIJly IPAMOYOJIbHMKA,
| oropoxenHoOro cTeHaMu; NpAMOYTOJIbHMK [1€PErOPOXKEH
| cTenoii ¢ npoxonoM, MIYIIEHA OT JIEBOrO 10 MPABOro Kpas;
| npoxon He npuJjieraer K CTeHaM NPAMOYIro/ibHUKA
nano | PoGor naxoauTca B npasom HMxkHEM yriay (puc. 55)
na

A
BHU3 [0 CTEHBI I1
HaliTH npoxon, |2
BHU3 O CTEHbI 13
BIIPABO 10 CTEHBI |B
Koy

BcnomorarensHeiii anroput™M “HaiiTH NpoXon” NpuBefeH B pe-
KOMEeHJaluuAX K YPOKY.

[Nonesno paccmoTpeTh, Kak OyNeT MCNOJHEH aNrOpPUTM, €CJIH B
neperopoake npasee PoGora npoxoma Her. B atom caysae uc-
NONHEHWE UMKNA B AIrOpPUTME “HalTH NpOXOL” NPMBENET K OTKa3y.
Y1066l 3TOr0 M30€2kaTH, 3ANIMIIEM YKA3aHHbIM MKJI TAK:

HIl [OK8 CHU3Y CTEHa j cnpasa cBobomHO
| sopaso
K1
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Puc. 55

12. JTa 3anava pemaercs Tak xe, kak ¥ 3anada 10. [To cymectsy
pa3Hyla JMIIL B TOM, 9T0 mocie (MIM nepen) Kaxkjnoi KoMaHIoOi
CMELICHMA HY XKHO CTaBUTh KOMalH Iy 3aKpacKH KJIETKH.

13.a4ar 3aKpacuTh KIE€TKH BOKPYT CTEHBI
aamo | PoGot B knerke A (puc. 52 yaeGauka)
Ha 10 | KJIeTKK, OTMEYEHHBIE TOYKAMHM, 3aKPall€HbI
| Po6oT B MCXOHOM HOJIOXKEHUM
nay
3aKpacuTh; BIIPaBo
HI [OKa CHM3IYy CTEHa
3aKpacuTh
BIPaBO
KIy
3aKpacUTh; BHI3; 3aKPACHTb; BJIEBO
HII poka ciaesa csobomHO
| 3aKPaCHTh; BJIEBO

Ka CcjieBa CTeHa
axpacu'rb. BHH3

E_I=E

3aKpacCHThb; BJIEBO; 3aKPACHUTE; BBEDX
u OokKa ceepxy cpoboino
3aKpacHTh; BBEPX

|=E—

a4 CBEpXY CTeHa
| EaKpﬂCHTb; BJIEBO

B

3aKpacMTh; BBEPX
OH
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14. Hano nosroputs pucyHnok 42 (c.70 yuebnuka) ¥ HapMCOBaTh
Ha HEM [BE JOPOXKKH, OTMEeYad TOYKaMM MEeCTa NPOBEPKH YCJOBHA
HMKJIa.

§10. YCJI0BHA B AJITOPUTMHYECKOM SBLIKE.
KOMAHIbI ECJIH H BLIBOP.
KOMAHIBI KOHTPOJIA (6 4)

Komnpomuce ecerna ofXoaMTca QOpoxe, %€M
moban U3 alibTEPHATHB.

saxon JJxyxsnu

B atom naparpade M3y4alOTCA KOMaHIbl BETBJIEHUA ECJIH M
BeiGOp, naercAa oOwMii BUI 3TMX KOMaHJ, rpapuiueckas cxema,
NPUBOIATCA NPUMEPbI MX MCNO/Ib30BAHMUA AJIA COCTABIEHNA AIrOPUT-
moB. Beo1MTCA KOMaHa KOHTPO/IA Y TB M JAeTCA IPUMEP €€ IPUMeHe-
HuA. PaccMaTpuBaioTca cnocoGel 3aMCH M CMBICTI COCTaBHBIX YCJIO-
BUIA.

OcunoBubie mean. BeecTu xoMaHnnbl BETBJAEHMA, MOKAa3aTh MX
npumenenne. [late o6mee npeacras/ieHUe O COCTABHLIX YCIIOBHAX H
KOMaHaX KOHTPOJIA.

TpeOGoBaHUA K 3HAHMAM H YMEHHAM. YYaIMECH NOJIXKHbI 3HATH
crocoGbl 3alIUCH COCTABHBIX YCII0BMIA Ha 2/ IFOPUTMHUIECKOM A3bIKE H
NOHMMATh MX CMBICJ; 3HaTh Ha3HavyeHue, Cnocol 3amucu Ha anro-
PUTMHMYECKOM Ai3bIKE M CXEMY KOMAHJ BETBJIEHMA €CJH M BHIGOD;
YMeTb MCIOJIb30BAaTh MX IPH COCTABJIEHUM aITrOPUTMOB,

OCHOBHBIE IIOHATHA

HTpocmere u cocmaensie ycaoaua pa3svuBaOT BBEIEHHOE B
§ 7 noHATHE BBIPAKEHWUA.

Beenenue suciossix senuuani (§ 6) norpebosaio HayYMTHCA CTPO-
WUTh apUPMETUYECKHE BLIPAXK EHUA.

B § 9 BBOAATCA NOrMYECKME BEIMYMHDI, MPEACTABJIEHHBIE KaK
KOMaHIbI-BONIPOCHI M OTHOINEHMA Mexay Benwdunamu. [lpu aTom
BO3HMKAET HeoOXOAMMOCTb CTPOUTH JIOTMYECKHE Bbipaxenusa. Ta-
KHMM 00pa3oM, yCJI0BME eCTb He 9TO MHOe, KaK JIO2UYeCKoe abIpa-
aAKenue; ero 3HaYeHHeM MOryT GbITh JIOPHIECKME KOHCTAHTHI A8 WM
HeT.

Jlna onpenesienna NOpAIKa AEACTBMIA B JIOrMYECKOM BbIPAXKEHMUN
B yueGHMKE peKOMEH LY EeTCA MCNob30BaTh CKOOKu. [Ipu oTcyTcTBMM
cko6GoK NepBoii BHINOJHAETCA ONEpanufs He, BTOPOH — M, Tpe-
Theil — mau. [Ipu a3ToM Bce apudMeTHIECKNE OTepaliMK BBINOIHAIOT-
CAl paHblle JIOrMIECKMX.

Komanger aemanenun u esibopa onucansl B yseGauke no-
cTaTo4ao noapo6Ho. OTMETHM MOJIHYI0 B3aMMO3AMEHAEMOCTb 3THUX
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KOMaH]I; BCAKOE BETBJIEHHUE MO2KHO NPEINCTaBAThL B hopme Bmﬁopa, |

Haobopor:

ycnoBue
T0 cepua 1
HHage cepua 2

BCE

ycJjiosue
TO cepus

npH yciosue 1:cepua 1
IIpH ycioBue 2 : cepua 2
npH yciaosue N : cepua N
HHaYe cepuaN+1

BCE

BbI60
Iipu ycioBue | : cepua 1
IIpH ycioBue 2 : cepua 2
npu yciaosue N : cepua N
BCE

BEI6O
| NPH YCIOBUe: cepui 1
HHAYe cepua 2

BCE
[ DM YCIOBHE: CEPHA

BCE

ecan ycnosne 1

TO cepusa 1

HHAYE €CJH YCIOBHE 2

T0 cepusa 2

HHAa4Ye €eCJH yciaosue N
10 cepualN
HHage cepua N+1

BCE.

BCE

ecan ycaosue 1
10 cepun 1
HHage yciiopue 2
TO cepua 2

HHavYe ecau ycnosde N
10 cepua N

BCE

Komanga xoumpoaa urpaer Baxunyio pojib B GOPpMUPOBAHUH
AJIFOPUTMHYECKOrO MBILIIJIEHUA. Ha HBpBblﬁ B3rJIA4 OHa MOXET NoKa-
3aTbCaA GecnoJsiesHoii: HUKAKMX aKTHBHBIX NeiCTBMii, MpoBepka 3a-
4acCTyI0 COBEPLIEHHO O4eBUIHBIX yTBepx aenuii. O1HaKko HMEHHO HUC-
MOJIL30BAHUE KOMaHAbLL YTB {Hapnny C JAHO M HARO) NO3BOJIAET 49€T-
KO chopMyMpoBaTh TpeOOBAHMA K ArOPUTMY, KPYT PellaeMEIX UM
3afad ¥ BO3MOXHbIE OrpaHM4YeHu A, BHIIEJUTh POMEXYTOYHbIE Lie-
JIk, AOCTUI'a€MbI€ B XO[1€ MCIIOJIHEHU A aJIrOpMTMA.

Ucnons3yn yTeepxiaenus, nogoGHbIEe NPUMEHAEMEIM B KOMaHIe
KOHTpPOJIA, MOXHO JOKa3biBaTh NPaBUJIbHOCTL aJrOPMTMOB IYTEM
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CTPOrMX MaTeMaTHIeCKMX paccyxnennii. [Ipumepsr Takoro pona no-
Ka3aTeJbCTB NpMBeNeHbl B I1. 16.10 yueGuuka.

OFBIIHME YKA3AHNA

Komauubsl BETBIEHNA BMECTE C KOMaHIAMMU NOBTOPEHMA COCTAB-
JIAIOT NOJHBbIA HAGOp CPeACTB KOHCTPYHPOBAHUA airopuTMos. B ne-
JIOM KOMaH bl BETBJIEHHMA POIIe KOMAHI IOBTOPEHMA ¥ CaMH 1o cebe
yCcBauBaloTcA nerye. bonee CNoxHO HAYYMTHCA MCNOJbL30BATE MX B
CoYeTaHMM C KOMaHIaMu MoBTopeHua. B nmaparpade komanasl Bet-
BJIEHHA KCNOb3YIOTCA BMECTE C KOMaH10M IOBTOPEHMA NOKA.

Korma uMkn ucnosibayeTcd BHYTPM OIHOH M3 CepHii KOMaHIbI
€CJIH, CJI0KHOCTh BO3HUKAIOIEH aJirOpUTMMYECKON CTPYKTYPHI MO-
Xker ObiTh yMeHblleHa 3a CYET NPHUMeHEHHA BCIOMOTraTeslbHBIX
anroput™mos. Tak capenano, nanpumep, B 0. 10.4 (A39). Bcnomora-
TeJIbHbIE AIFOPUTMBI IO3IBOJIAIOT 31€Ch NPOAEMOHCTPHPOBATE KOMaH-
1y €CJIH “B 9MCTOM BUIe”.

KoHcTpykuus, B KOTOpPOif KOMaH/1a €CJIH HAXOIUTCA BHYTDU LIMK-
na(n. 10.5, A40), Boobwe rosops, Gosee Tpynna 114 NOHUMAHUA.

Onuxa komaHIa BETBJEHHA MOXET WCIOJIb30BATHCHA BHYTDU IpY-
roii. Takue coseranua He 3aMpemeHbl aJrOpUTMHYECKUM A3BIKOM.
Hanpumep, B n. 12.5 (A49) pcTpeyaeTca KOHCTPYKUMA BUAA

E€CJH ...
I0 ...
I0 ...
| nuage ...
BCE
BCE

Ilpn nepeoM 3HaKOMCTBE C KOMaHIaAMMK BETBJIEHUA HE CTOMT OCTa-
HABJMBATHCA Ha MONOGHLIX CNOXKHBIX ClIyYyanX.

Mpaguueckue cxemMbl KOMaHI BETBIEHUA UIPalOT BCIIOMOraTeNb-
Hyio ponb. 'nagHan uens Ux Ucnons3osauns — caenars Gonee war-
JAANHOM 3anUCh KoManabl 1 Gojiee nouaTHoii ee cTpykrypy. ['padu-
9eCKME CXEMbl KOMaH ] BETBJIEHNA ¥ 100 HO NPUMEHATH IJIA MILIIOCTPa-
UMM OTAEIbHBIX CI0XKHBIX (PParMEHTOB ANTOPUTMOB, HANIPUMED BJIO-
2KEHHBIX KOMaH]| BETBJICHMA.

B § 9 nmocoGua yxe rosopuiocs 0 cocraBubix ycnosuax. Cienaem
ellle HECKOJILKO 3amedanuii. COCTaBHBIE YCJIOBHMA Jierde NOHMMAIOTCA,
€CJIK OTPMIAHWE HE OTHOCHMTCA TOJIBKO K IPOCTHIM YCIOBHAM,

Cnenyouue napsl cOCTaBHLIX YCIOBMIA MMEIOT ONMHAKOBBIH CMBICIT:

He (ycnonne 1 m ycnosue 2) (ue ycnosue 1) pan (ne ycnosue 2)
ne (ycnosme 1 ycnosme2)  (me ycnoswe 1) g (ne ycnosue2)
ne (ne yc.ﬂonneij yclioBHe
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Ncnoas3ys 310, MOXHO yNpomaTh COCTaBHbIE YCJIOBHA.

B oTHOmEHUAX Mexk1y BeNMYMHAMU MOXHO BooOme ob6oiTHCH
6e3 orpuuannii. Hanpumep, pe (a=b) osnasaer 1o xe, aTo M a#b, a
ne (a<b) — 10 xk€, 4TO M a=b.

YuureiBas, uTo Bce komMaHabl oGparHoii cea3u PoGora Tvna Jor
MMEIOT NapHbie KOMaHIbl-OTPUIAHKA, B AINOPMTMAX MOXKHO BooO e
o6xoauThca Ge3 He.

PaccmoTpum komanny kouTpoas y1B. Eciu nocne yTB 3anucano
YCJIOBME, TO 3TO YCJIOBME [IPOBEPAETCA M, €CJIM OHO HAPYIIEHO, Bbl-
nojinenue anropuTma npexpamaercs (o. 10.10). Komanja y1p Mmoxer
ynorpeOnATbCA IJIA 3a0MCH yTBEPXIEHHii-koMmerTapues. B atom
Clly4yae UCIOJIHEHUE aJIFrOPUTMA HE 3aBUCHT OT HAJIMYIMA MIIK OTCYT-
CTBMA KOMaHIbl [IpumenseTca Takxke komGHHMpPOBaHHaA POpMa
3aIMCH KOMaH Ibi.

Cnenyer oOpaTUTh BHUMaHKHE YYaIIMXCA HA pPasjiMiMe B 3alUCH
yca0BMii B Komaniax yTB. Ecau ycnosue nposepaeMoe, To OHO TOIX-
HO ObITH 3alIMCaHO MO NpaBKIaM 3anucu ycaosuii. Eciu xe ycnosue
NUIIETCA B Ka9eCTBE KOMMEHTapUA, TO €r0 MOXKHO 3anucarh Hedop-
majeHo, onucaresbHo. K Taxoii 3anucu npuberaiot o0b19H0, KOrjia
IJIA MPOBEPKU YCIOBUA TPeOyeTCA BHIMOJIHEHHE CNeuMaibHbIX N0~
NOJIHUTENbHBIX AIropuT™MoB. B yseGuuke komanga YIB ynorpe-
618€eTCA, KaK NpaB10, UMEHHO B TAKOM BU/IE.

[Mpumenenre KoMaHIbl YTB UIPaeT ABOIHYI0 poisb. C oaHOI CTO-
POHbI, KAK OTMeYaeTCA B yueOHuKe, OHA 06./1ervaeT NOHMMaHWe HaMu-
caunoro aaroputma. C apyroi CTopoubl, MCNOJ/Ib30BAHME KOMAHbI
YTB QMCUMIUIMHMPYET YYallMXCA [PH COCTABIEHMM ANropMTMAa,
HAUEIMBAET HAa TOYHYI0 PUKCAUMIO Pe3y IbTATOB MCIOIHEHUA OTHE b~
HBIX ()parMeHTOB AJIFOPUTMA.

PEKOMEHJAIMH K BEJEHHIO YPOKOB

3anaua (cm. 3anavy Sa) Ha c. 83 yueGuuxa). PoGoT Haxonurca B
KaKOM-TO YTJIy OrOpOXKeHHOr0 CTEHAMM NPAMOYTOJIbHMKA HEM3BECT-
Horo pasmepa. BuyTpu cren ner. TpeGyerca nepesectu PoGora B
NPOTHBOIOJIOXHBINA Yro.

Ha nepsbiii B3rnan KaxkeTcs, 9T0O HaJl0 BLINOJHWTh OJHO M3 Y€Thi-
pex geiictuii (taba. 8).

Tabruya
Hcxonnoe nonoxenne Koneunoe nosoxenue
Bepxunit nessiil yroa Huxcumii npasbiii yron
Huachmit nesbiif yron Bepxamit npasbiif yron
Bepxunit npasbiii yron Huacumit neswiil yron
Huxuwit npaswii yroa Bepxumii nesuii yron
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M3 tabanubl BUIHO, 4TO KaXIaA CTOPOHA MEHAETCA Ha MPOTH-
BOMOJIOXHYIO. 3HAYMT, Ha IEPBOM 1IAre YTOYHEHMA pelieHHre 3ajaIn
MO2kHO pa3OMTh BCErO HA JBa NEHCTBUA:

1) cMEHa 010 EHNA 110 FOPU3OHTAJIH;

2) cMEHa [0JI02KEHUA 10 BEPTHUKAIU.

&JIT NIEPEXO0J] B IPOTHBONOJIOXKHBIA Yo
ano | PoGor B HEKOTOPOM yrily NpAMOYTOJIbHUKA
paag | Po6or B npoTMBONONOXKHEOM YLy
Hay
NepeXoll 0 rOPU3OHTAIM
NEPEXO/ [0 BEPTUKAJIN
KOH

OueBMaHO, 4TO BCIOMOTaTENbLHBIE AINOPUTMBI aHaorudusl. Co-
CTaBMM NEpBbIi U3 HUX. Boamoxubl 18a cayyan (Taba. 9).

Tabruya9
Hcxoanoe nonoxenne Konesnoe nonoxenne
Y nesoii crenst ¥ npasoii crerbl
¥ npasoii crenst ¥ nesoii crennt

AJIT IepeXol Mo rOPU3oHTaIMU
pano | Po6ot y kakoii-To BepTHKaILHOM CTEHBI
| ¥ BHYTpU IpAMOYTOILHHKA

najo | PoGoT y npoTHBONO /10K HOI CTEHBI
Hay
JIH CJIEBa CTEHA
l TO BIPAaBO IO CTEHbI
HMHAYE BJIEBO N0 CTEHBI
BCe
Ko

AHaNornyHo GyNeT BuIrIALeTh BTOPO BCIIOMOraTEAbHbIA anro-
PUTM, HeOOXONMMBIiA IJIA pElIEeHUA MCXOIHOM 3a0a9M:

AJIr NepeXo 10 BEPTHKAIN
gano | Po6or y xakoii-To ropH30HTANLHOM CTenbl
| BHYTPH OPAMOYIOJIbHMKA
Hano | PoGoT y npoTHBONOI0XKHOIM CTEHBI
Hagy
eCJIH CHH3y CTeHa
IO BBEPX 10 CTEHbI
HHA9€ BEM3 10 CTEHBI

BCE
KOH
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Komanja BeTB/ICHNA UMeeT ABe GOPMbI 3ANUCH, TIOJIHY 10 U COK-
pawiennyro. O6Mii BUI KOMaH ALl B IOJIHOMK dopme:

eCJH <YCJIOBHE>
IO <Cepusd KomaHj 1>
HHa4Ye <CepMAakKomauj?22>
BCE

ITpu paboTe 3T0i KOMaH bl BOZMOXKHBI JBa C.Tyqan:
: 1) onHOKpaTHO BRINOJIHAETCA cepua 1 (ecnm ycnosue cobmonaer-
CA);
2) omHOKpaTHO BHIIOJIHAETCA cepus 2 (ecsin ycnosue He cobona-
erci).
CnoBo “0IHOKPATHO” NOAYEPKMBAET OTJIMIME BETBJICHHA OT IMK/A.
Cokpamenras ¢opMa BETBIICHUA:

E€CJIH <YCIIOBHE>
T0 <cepus koMmauj 1>
BCE

31eck ToXxe MOXeT ObITh IBa CJTy9an:

1) cepua KOMaHI BLIOJHAETCA OAHOKpAaTHO (eCiau ycnosme
cobmonaercal

2) cepua KoMaHI He BBINOJHAETCA HU pasy (eciu yciosue He
coGmonaerca).

Paccmorpum eme onny 3anasy. Pobor monxen nepemath MH-
(opMauMIO O 3HAKE TEMIEPATYPHI B TOM KJIETKE, Iie OH HAXOOWUTCA.
CuuTaeM, 4TO BO BPeMs BbINOJHEHUA AJIOPUTMA MBI BUIMM NOJie
Pobora, HO He umeem goctyna k IBM. [lorosopumca Tak. Ecamu
TEMIEPATYpPa MOJOXKMTE/IbHA, TO OH 3AKPACUT KJIETKY BhIlIE CBOEro
HaYanbHOro nonoxenua. Ecam orpuuarensaa — 1o uuxe. Ecnu Tem-
neparypa paBHa HyJIio, To GyleT 3akpameHa HCXOIHAaA KIeTKa.

BapuanT pemenus:

AJIT onpeje/ielue 3JHAKa TEMIIEPaTy pbl
aano | PoGor B HeKOTOpOIl KIE€TKE 11018
nano | 3akpamesna oaHa KieTKa
| B 3aBMCMMOCTH OT 3HAKa TEMIIEPATYPbl
HaY
Temneparypa < 0
IO BHU3

HHaue echH Temnepartypa > 0
[ 10 BBEPX
BCE

BCE

3aKpacuTh
KOH
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N3obpasnm airoputsm peleana rpaguiecku:

BHU3 >
Temneparypa>(0 BBEpX >
HET
3
3aKpacHuTh

HeoGxonumocTs BuiGopa U3 Tpex BapuanTos (MeHbine, Goabme,
paBHO) 3aCT4BMJIa MCHONL30BATh ABE BJIOXEHHBIE OQHA B ADYTYIO
KOMaHILI €CJH. 3aIMCh AIrOPUTMA, CONEepXKAallaA coYeTaHHe “HHaye
ecam”, 3aTpynuser nouumanue pemenmsa. Ha rpagpuueckoii cxeme
AJArOPUTM BBITJIAIMUT MPOLIE M IOHATHEE.

B anropuTMHYeCckoM A3LIKE MPEIYCMOTPEHA BOSMOXKHOCTL Gosee
HarJAIHOM 3anucu BuibGopa u3 Tpex v GoJiee BApHUAHTOB C OMOULIO
KOMaHIbl BhIOOp:

AJIr ONpejeieHue 3HaKa TEMIIEPATYPbl
aano | Po6or B HekoTOpOI KJIETKE NOJIA
najo|3akpamena onHa K1eTka
| B 3aBHCMMOCTHM OT 3HaKa TEMIEPATYPBI
Hay
puibop
npu Temneparypa<(: BHU3
IIpH Temneparypa> 0 : BBEpX
BCE
3aKpacHuTh

koH

Ilpu cocTasnenuy aJIrOPMTMOB Mbl HECKOJILKO pa3 MCNOJIbL30BAJIN
MPOCTHIE M COCTaBHbIE ycnosua. PaccMoTpum mx nogpobuee.

OTHOWIEHMA MEX Y BETMIMHAMM 3a1MCHLIBAIOTCA C NOMOMILIO IIE-
CTH 3HAKO08 OMHOWeHUL: <, >, =, #, <, >. B uHpopmaTHKe nonyda-
eMble BLIPAXKEHHA HA3bIBAOTCA YCACGUAMU, YINGEPKFECHUAMY
URU AOZUNECCKUMU GbIPAKCHUAMU.

Jloruseckoe BbipaXkeHne MOXKET NPMHMMAThL BCEr0 IBa 3HaYe-
Ena —Ja nuGo get (BcnoMaMM BENMIMHEBLI TUIIA JOF).
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Ynpaxuenun. OTtseTsi.
KakoBbl 3Ha4€HMA BbIPAXKEHMIA:

|
a)3=2 | mex
6)2*2:4 | A8
B)3=5 | mer
r)sqri(4) <3 | ma
mNx<0 | 3aBucCHTOT X

Bunno, 9T0 B JIOrM9ECKMX BLIPaXXEHMAX PA3PEINAETCH MCHO/Ib-
30BaTh 3HAaKM apudmernyeckux onepaumii (cm. 6)) u crampaprusie
dyukumu (cm. r)). Han camumu JormaeckumMm BhipaXkeHHMAMH TOXKe
MO2KHO MpojaensiBaTh onepaunu. Takux onepauuii Tp1: He, H, HJIH.
Ony HAa3LIBAIOTCH JI02UYECKUMU OTIEPAYUAMU.

He 13 — 3710 ey

1€ HeT — 37O Ja

I3 M 13 —3T0 Ja

Ja H HeT — 370 HeT
HET H HET — 3T HeT
Ja MM 1a — 3TO Ja
Ja MM HeT — 370 Ja
HeT HJH HeT — 3TO HeT

Kak v apupmeTHaeckue neiticTeuns, JOrHiecKkue onepaunun ume-
10T npuopuTeTsl. [lepBoii BLINONHAETCA Onepalua He, Noc/ie Hee — |,
nocineaHeid — mwan. [lopAnok BbINOJHEHMA JIOTHYECKMX ONEpaumii
MOZKHO MEHATb C IOMOMIBIO KPYTJIbIX CKOBOK.

Ynpaxuenun. OrseTH.

Onpenenure 3Ha9€HUA BbIpaXxennii:|

a)5>8 | mer

6) 5>8 m 2+2=4 | mer

B) He 5>8 j 2+2=4 | aa

r) ne (5>8 g 2x2=4) | ma

1) pe (5>8 pam 2x2=4) | mex

e) ne (x>8 pam 2+2=4) | mer{oT x ne 3aBucKT)

Jlornueckue Boipaxenvn, 06pasoBaHHble C HOMOIWILIO 3HAKOB JIO-
rMYECKMX ONEpPaUMii, Ha3bIBaloTCA cocTaBHBIMU. [Ipu 3TOM B cocTas-
HOE JIOTMYECKOE BbIPaXKEeHWEe MOXET BXOAMTb TOIBKO ONHO NpOCTOE
(nanpumep: pe Y>0). Cocrasubie BoipaxeHua MOXHO 06pasosaTh M3
otBeToB Po6oTa na xomaunsi-Bonpocel. Hanpumep: cnesa ceoGoano i
cHM3y ceoboHO.

Hcnonwaya onepaunw pe, moxno unckiaioduts 3 CKH PobBora
NATH KOMaHI, IOTOMY 4TO:

CBEpXY CTeHa = i€ CBEPXY CBOOOIHO
cnpasa cBOOOIHO = HE COpaBa CTeHa
KJIETK4 3aKpallieHa = jie KJIeTKa He 3aKpallieHa U T.J.
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OnHako Ccka3aHHOE OTHOCMTCHA, KOHEYHO, TOJIbKO K KOMaHIaM-
sonpocaM. Hanpumep, Hesib3a CUMTATh OIMHAKOBLIMHM KOMaHIY “BBepX”
n BGeccmbicnenHoe coyeranue “pe BHM3I” (XOTA BCHOMOraTesbHbIN
AJINOPUTM C MMEeHeM “He BHHU3” MOXKET CylIECTBOBATh).

Bce npeoGpasosanus B TOrM4ecKux Boipaxenuax aenaer IBM,
Ge3 yvacTua ucnoauureneil. Hanpumep, BcTpeTuB Bripaxenue "ne
ceepxy csoGoano?”, 3BM naer PoGory kxomaHnay-sompoc “cBepxy
cBoGoIHO”, MONy9aeT OT HEro OTBET, a 3aTeM caMa mnpeobpasyer
nojy9YeHHoe 3HayeHne B oOpaTHoe.

Eciu B cocTaBHOE JIOrMYeCKOe BhIpaXkKeHWe BXOAMT HECKOJbKO
NPOCTHLIX, TO MOY4E€HHOE 3HAYEHMUE HEe BCEeria 3aBUCHT OT 3HAYEeHUA
KaxJ0i M3 cocrasasiomux. Hanpumep, B ciysae e) nocnemnnero
ynpaxHenns (c. 165) peayJbTaT HE 3aBMCHMT OT 3HAYEHUA BbIpaXxe-
Hua p>8, a 3naumT, M or Beamuunsl p. CpaBHUTe: 3HAYEHHE b He
BJIMAET HA 3HaYeHue apudmeTnieckoro Boipaxenua O«b+1/2.

IAtum obcroarenscTBoM nojes3yerca IBM npu HaxoxneHuu pe-
3yJIbTaTa COCTABHOIO JIOrM9eckoro seipaxenns. [lonyaus snavenune
Ja IJA JeBOii YacTW BbIpaxkeHHA, colepxamero mwau, IBM, xak
[PaBUJIC, IPABYI0 9aCTh AAXKE HE PACCMATPUBAET.

Kak Bunno us rpapuueckoii cxemsi (c. 80 yue6uuka), nepeGop
BAPMAHTOB B KOMaH1e BbIGOp NPOMCXOAMT B [IOPANKE MX HAMMCAHUA.
[loaTomy 6osree cmpozue ycCaoGUA GONKHGI NMPEGUIECMBO-
eams menee cmpozum. YtoGbl nokaszate 3T0, PACCMOTPHUM 3aja-
yy: Jlansl cTopousl TpeyroJisiuka. TpeGyerca onpeneUTh ero BUl M
BbI3BATH COOTBETCTBYIOIIMIA BCIIOMOraTE /IbHbIN AJIFOPUTM.

&I onpelejnTh BUI TpeyroibHuka (apr pem a, b, c)
aamo | a+b>c M a+c>b u b+c>a
Bang | onpenenen B TPEYroibHUKA
Ha4q
BLIGOD
NpH a=bHy a=c: paBHOCTOPOHHMIA
Opua=bHay a=c yan b =c: paBHoGeIpeHHBIA
HHAaY€¢ IPOM3BOJIbHbIMA

BCE
xon

Ecnuv B npuBeneHHOM aJIFOPUTME U3MEHWUTH NOPANOK NPOBEPKH
YCJIOBHIA, TO PABHOCTOPOHHUM TpeyroJbHUK OyleT HeBepHO onpene-
JIeH KaK paBHOBeIpEeHHBIA.

Huorna rpebGyeTca o BpeMA BLINOJIHEHUA AJITOPUTMA IPOBEPUTH
cobmiogenre HEKOTOpOro yciiopus, 9Tobbl M3bexars orkasa. Ha-
npuMep, B Takoil 3agage: PoGor B 1eBOM BepxHem yriy nps-
MOYTOJIbHUKA HEM3BECTHOIO pa3Mepa, OrpaiM4eHHoro cresamu. Jpy-
rMx CTeH Ha noje neT. Mexny BepxHeii M HMXHe CTeHaAMM HEYETHOR
9UCJI0 KJIETOK. 3aKpaCHTh KJIETKHM, B KOTOPbIX YPOBEHb pagHaluu
Gosblie eAMHUALLI.
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AJII MAPKMPOBKA OMACHbIX KJIETOK
nano | Po6oT B BepxHeM JIeBOM Y1y NPAMOYTO/IbHUKA
Hano | 3aKpamensl onacHble KJIETKH

Hay

HI NOK& CHM3Y CcBOOOIHO
MapKHPOBKa BIIPaBo
BHH3
MapKHPOBKa BJIEBO
BHM3

KU

MapKHpOBKa BIIPaBo

Koy

[Ipu cocrasnenuu 3TOro ainropuT™a NpeANnoaaraioch, 9TO B
COOTBETCTBMM C YCIOBMEM 3ala9y MeX 1y BEpXHEN M HUXKHEH cTeHa-
MM HeYeTHOe paccTrosHue. Eciam koMy-TO mpuaer B rojioBy npume-
HUTb Haul ajrOpUTM AJiA NPAMOYrojibHMKA C Y€THOW BBLICOTOH, TO
npou30iiJeT 0TKa3, Belb yCJOBUEe “CHU3Y CBOOONHO” MpHM KaXxIOM
BBITNIOJIHEHWM LMKJ1A POBEPAETCA OJMH pa3s, a KoOMaHia "BHU3” Bbl-
3LIBAETCA NBAXKEL

Ona nmopoGHBIX cUTyaluii aJIrOPUTMUYIECKUIA AIBIK CONEPAKMUT
Komangsl Koumpoas. [Ipe U3 HAX, JaHO M _HANO, N03BOJAKT
NpPOBEPUTHL HEKOTOPHIE YCJIOBUA gO W MOC/LE BHINIOJIHEHUA aJIrOpUT-
ma. [lna npoBepKH YCIIOBMiA BO BPEMA BbITIOAHEN UA UCIOJIb3YETCA
KOMaHJa YTB. JTa KOMaHJa, KaK ¥ KOMaHIbl JaHO M HANLO, MOXET
NPUMEHATLCA ANIA 3anUCH kommeHnTapues. MamMeHeHHblid anropurm
JallMIIEeTCA Tak:

&JIT MapKMPOBKA ONJaCHEIX KJIETOK
aano | PoGor B Bepx1eM JIeBOM yIily NPAMOYrobHIKA
Haxo | 3aKpanieHbl ONacHble KJIETKH

Hay

HII IOK& CHHU3Y CBODOIHO
MapKHPOBKa BIIPaBo
BHM3
MapKMPOBKa BJIEBO
YTB CHU3Y cBODOIHO
BHM3

K

MapKHpPOBKa BIIPaBo

y18 | Po6or B uMxHem npasom yray

KOH

AJI MapKMPOBKa BIIPaBo
naamno| PoGor y nesoii cTensl
Hajxo | 3akpaiuensbl onacHble KIETKH
| ropu3onTanLHOIM 1010CH
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Hay
HII [I0Ka chnpasa CBOOOIHO
ecau paguauma > 1
L 1O 3aKpacuTh
Bce
BIIPaBo
KiL
ecaM pamuauua > 1
| x03akpacurs
BCE
y18|Po6oT y npasoii crensl
Kon

AHaJIOrM4HO 3aMCHIBAETCA aJINOPUTM “MAPKMPOBKa BJ1€BO”.
danuumem B clroBaph:

eCau <yCJIOBUE> ] komaH1a BeTBIIEHUA
TO <Cepus Komaug 1> ¢ (nonuas popma)
HHAaYe <cepuA Komaup 2>

BCe

eCciaH <ycCloBue> ] komanna peTsneHMA
| 1o<cepua komann 1> ¢ (cokpamennan popma)
BCE

He, H, MAM — Jorudeckue onepaumu (B nopagke yGbiBaHuA
npuopurera)

BIOOP ]
OpH <ycnosue 1> : <cepus 1> |
ODH <YCJIOBUE 2> : <cepusn 2> | xomanna BeiGopa
Ak ¢ M3 Tpex u Gonburero
IpH <yciioue N> : <cepusa N> | wncna papuanTOB
HHaue <cepua N+ 1> |
BCE J

YTB — KOMaHIa KOHTPOJiA BO BPEMA BLINNOJIHEHHWA aJIrOPUTMA

YKASAHHA K YITPAXKHEHHAM

1. aJjr pasMerkaropadyx KJjJeToK KopHaopa
nano | PoGor crouT B NeBoii KJieTke ropu30HTAILHOIO KOPUIOPa
nano | PoGoT Beies U3 KOpUMIOpa BNIPaBo, KJIETKH, B KOTOPbIX

| remneparypa Bbime 100 rpanycoB, 3aKpalieHbl
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Hay
HI[ MOKA& CHHM3Y CTeHa
ecan temnepatrypa > 100
| rosakpacurs
BCE
BIPaBo
K
KoH

2. 3apanua a) — r) CTaHIapTHLI, 31€Ch MOXKHO OrPaHUYMTHLCA
orseTamu: a) x>0; 6) y<0; B) x<y; r) x>—1 g y>—1.

3ananue 1) HeckoabLKO cioxuee. Moxno cuavana paso6Gpars 3a-
nauue e). BayTpennue ToukM Kpyra HaXoIATCA Ha PACCTOAHWU MEHb-
ue 1 ot uentpa, Touku (0,0). Cnenosarenbuo, 3T TOYKHM yIOBIETBO-
pAlOT HepaBeHCTBY x2+y2<l. COOTBETCTBEHHO TOYKH BHE Kpyra
YIOBJETBOPAIOT HEpaBeHCTBY x2+y2>1. Ha anropurmmuyeckom savike
NOJIYYAEM 3aTIUChH: €) X#X + Yxy > 1, MM X2 + yxx2 > 1,

3aganue 1) MOXHO BBLINOJHUTE HECKOIbKMMHU criocobGamu. Llenam
usy4yaemoro naparpada B HauGonblueil CTeneHd COOTBETCTBYET Ta-
KOii. 3alITPMXOBAHHbIH KBAJPAT — IEPECEYEHME YEThIPEX N0y 1JIOC-
kocreid. [losTomy nyxuo 3anucars yCJIOBMA, COOTBETCTBYIOLIME
3TMM MOJIYNJIOCKOCTAM, M COEIMHNThL MX CBA3KOM H. Y paBHEHUA r'pa-
HUYHBIX NPAMBIX: y=—X+1; y=x+1; y=—x—1; y=x—1 (naymHad c nep-
BOIi YE€TBEPTH, IPOTHB 4aCOBOiA cTpesiku). COOTBETCTBEHHO HOJYILI0-
CKOCTH OMNpENEeNAITCA YCA0BUAMM: y<—x+1; y<x+1; y=2—x—1; y=x—1.
OkoHYaTesbHO noNydaeMm: y<—x+1 | y<x+1 g y>2—x—1 g y=x—1.

Mo2xHO NO0ITH K PEIEHHIO 321391 HECKOILKO MHAYE, 3AMETHB,
4TO rpaHMUa KBajpaTa onpegeigserca ypasuenvem [xl+lyl=1. Toraga no
aHAJIOTMM C OKPYXHOCTBIO MOJIyYaeM IJIA BCEX BHYTPEHHHX TOYEK:
n) abs(x) + abs(y) < 1.

Ity aHanoruio MoxHO noacuurte. [lpeanonoxwum, 910 paccro-
AIHME MeXIY TOYKAMU Ha IUIOCKOCTH ONpelenseT yCTPOHCTBO, KO-
TOPO€ MOXET MepeMelaThCA TOIbKO B 9€ThIPEX OCHOBHBIX HalpasJie-
uuax. Torra, kak nerko suaeTsb, paccroauue ot Touku (0,0) 10 T0uKH
(x,y) paBHO cymme paccrosuuit mexny Toukamm (0,0), (x,0) u (x,0),
(x,y), T. e. Ixklyl, u rpanmMua xsanpa-

Ta —3TO "eAMHMYHAA OKPYXKHOCTHL”

[IPH ONMCAHHOM crnocobe M3IMepeHud A £
PacCTOAHMA. 1

B kavecTBe NONOJHMTENBLHOrO VII-
paxKHEHUA MOXHO NPEeNIOXMUTh 3a1a- 1 0 ik

HHME: K300pasuTh “eIMHUYHYIO OKpYX-
HOCTb”, €CJIM pPAaCCTOAHME OT TOYKM
(0,0) mo Toukm (x,y) onpenenserca no
dopmyne max(xl,lyl). 3necs nony-
YaeTCA KBaapaT, M300paxeHHbIi Ha pU- Puc. 56
CYHKeE 56.

-1
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Bce ero BHYTPEHHME TOYKM ONMCHIBAIOTCA COOTHOIIEHHEM
max(|xl,lyl}<1. MoxHo ToO %€ yclioBue 3anucaTh Tak: !

x<lux>—l1lpy<lmpy=—1.

3. [lepenenka anropuT™Ma CBOIMTCA K 3aMEHE M Ha HJIM.

4. llepen BHINONHEHMEM OTHENBHBIX 3aJaHUI NOJIE3HO PacCMOT-
PETh M COCTaBUTHL 0011YI0 cxeMy anropur™a: PoGoT aBuxerca snpa-
80 (10 waros) u, BCTpeYasn 3aKpalieHHbIE KJIETKM, NpPeaNpUHUMAET
onpeneienHsie geiicrena. O6man cxema anropurMa; L

AJIT 3aKPACHTb COCEHHE KIIETKH
aano | Ha none PoGora creH Het
najo | xna 10 knerok npasee PoGoTa 3akpaiuensl KJ1€TKH, IPUMBI-
| kalomme K 3aKpali€eHHBIM B COOTBETCTBUH C TpeGOBaHHUAMM

.

=
*

!

a
10 pa3
npaso
€CJH KIeTka 3aKpalleHa
Io
BCE
KL
KOH
Teneps 14 ciydaep a) — B) HETPYIHO BHIIIMCATh COLEPAKHMOE
a) BHU3 6) BHM3 B) BJIEBO
3aKpacuThb 3aKpacHTDb 3aKpacuTh
BBEPX
3aKPacHUTh

pamKm:
BBEPX BBEDPX BIIPABO
BHM3

Mo anajoruu ¢ npeabILY MMM MOXKHO 3alIMCATb JUIA Cy¥as I):

BIPaBO; 3aKPaCHUTh; BJIEBO.

Onnako npy 3TOM MOXeT NMPOM30ATHM HeBepHasa 3akpacka. Mc-
NOJHEHWE TAaKOro aJIropMTMa NPUBOIMUT K TOMY, YTO OKa3biBalOTCA
3aKpalleHHbIMH BCE KJIETKH, PACNOJIOXEHHbIE PaBee NepBoii 3akpa-
menuoi kaerku. Ha pucynke 57 nao6GpaxeHna 1oc/ie10saTe/ibHOCTh
CHTYAUMii, BO3HMKAIOMMX NPH NOBTOPEHMAX TEJIa UMKJIA.

OG6uapyxuB, 4T0 8-1 kneTka 3akpameHa, PoGor sakpamusaer
9-10; 3arem, Tak kak 9-a ’3akpamesa, — 10-10, gpanee 11-10. 3ToT
NpUMMEp NOKA3bIBAET, 9TO IJIA BLINOAHEHUA 3aJaHMA I') HYXKHO H3IMe-
HMTb [IJIaH JEHCTBHIA.
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10

10 nosropennit

Puc. 57

MoxHO 3aMETHTb, YTO 3a]aHMA B) M I') NPEBPAMAIOTCA ONHO B
IpYroe, €cjd BCIOLY MNOMEHATh Mexay coboii “mpaso” M ”“neso”.
[lonywaem Takoit nnan: PoGoT npoxoaMT Hanpaso 10 KOHIA MOJIOCHI
(11 maros), 3aTem IBMAKETCA HAJIEBO M 3aKPAlIMBAET KJIETKH IpaBee
3akpamenHbiX. C CUNbHBIMM YUaIUMHCA MOXHO NONBITATHCA pa3o-
GpaTh IOCTPOEHKE PEKYPCHBHOIO &JIMOPUTMA.

AJIT 3aKpacuTh cocename xaetku I
naano | na none PoGora cren ner
nanxo|l nna 10 knerok npasee Po6oTa sakpamenst
| kneTkn, npUMBIKaIOMME K 3aKpamieHHbIM CIIpaBa
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Hay
By 11 pa3
| Bmpaso

2

nu 10 pag
BJIEBO
€CJH KJeTKa 3aKpamieHa
| z0 Bmpaso; 3akpacurs; Bieso
ce

B

B

KOH

ANropuT™ AnNg 1) MOXKHO MOJYYWTh, KOMOMHMDYH ANrOpPUTMBI
B)ur)

AJr 3aKpPAaCUTh COCEIHUE KNETKH
gano | Ha nosne PoGora cren ner
pajol nna 10 knerok npasee Pobora
1 3dKpalleHbl KJIETKH, IPUMBIKAIOIINE
| Kk 3aKpaleHHbIM CIpaBa

i |
By 10 pa3
BIIPaBoO
€CJIM KJeTKa 3aKpalleHa
| xo BneBo; sakpacure; BhpaBo
BCe
Kn
BIIPABO
by 2
nu 10 pa3
BJIEBO
€CJAM KJIETKa 3aKkpamieHa
| 0 Bmpaso; 3axpacurh; Bieso
BCE

548

Ku

Kon

Ha pucynxe 58 npuBenes npuMep NCNIOIHEHNA AJITOPUTMA.

[pu ncnonwennu nepsoro uumkia PobGoT 3akpamMBaeT KaeTKH
JieBee KaxkJ0if U3 3aKpameHHbiX B nonoxenuu 1. [Ipy ucnonnennn
proporo uMkia Pobor 3axpammBaer KjieTKM Npasee 3aKpalleHHbIX B
[OJIOXKEHHH 2.

lMposepum, He 3axkpammsaer au PoGor ammuux xiaerok. Ecau
KJIeTKa, 3aKpameHHan B I0JI0KeHUH 2, 3aKpallieHa Takxke U B N0JI0-
xkenum 1, To PoGoT mosxeH 3akpacuTh KNeTKy Jepee Hee Mo yClo-
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L
nojoxenue 2

1 2 3 4 5 6 7 8 g 10

nojoxenue 3
Puc. 58

BuI0 3aganua. Ecnu ke 3Ta knerka Gbina 3akpauieHa npyu MCHoJHe-
HHM NEepPBOro UMKJIA, TO JieBee Hee HAXOAUTCH KEeTKa, 3aKpalleHHan B
ucxoaHoM nojoxenuu. B atom cnyuae PoGor sakpammpaer yxe
3aKpallleHHY IO KJeTKY.

Taxum oGpa3oM, B pedyinTaTe MCNOJIHEHHA aJIropurMa GyayT
3aKpalleHbl BCE KJIETKH JIEBEE M NpaBee TeX, KOTOPbIE 3aKpall€Hbl B
MCXOIHOM [I0JI0KEHHH.

5.a) &JAr Nepexol B IPOTHBONOJIOXKHLIA Yro
pano | PoGoT cTouT B KAKOM-TO YT/ly IPAMOYTO/IbHUKA,
| Oropo2keHHOro CTeHaMK; IPYTruX CTEH HET
pano | PoGor B npoTHBONOIOXHOM YLy
nay
€CJM ClleBa CTeHa
TO BIIPaBo IO CTEHbI
HHAaYe BJIEBO IO CTEHBI
BCE
€CJM CBepXy CTeHa
TO BHM3 10 CTEHbI
HHAaYe BBEPX A0 CTEHEI
BCE

KoH

[Npu BBIinONHEHMHM NepBOit KoMaHIbI, eCad PobGor nepexonur k
OPOTUBONOJIOXKHON CTEHE, — N0 NOPU3OHTAJIM, & MPH BbINOJIHEHUH
BTOpOIi — no Beprukaiu. B urore PoGoT cmMemaerca no auaronanu s
[IPOTUBONOJIOXKHBIM YTOJI.
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6) &JIT K NPOTHBOMNOJIOXHOI CTeHe
pano | Po6ot crout y crensl (Ho HE B yrily) BEYTPH NPAMO-
| yrosnbhuka, 06HECEHHOro CO BCeX CTOPOH CTEHAMM;
| BHYTPM NPAMOYIOJIbHMKA APYTHMX CTEH HET
nago | PoGor nepemen xk npoTMBONOJIOXKHOMN CTEHE
HaY
BHIGOD
IPH CBEPXY CTeHA: BHM3 IO CTEHBI
EDH CHM3Y CTEHa: BBepX IO CTEHbI
IpH ClIpaBa CTeHa: BJIEBO IO CTEHbI
IpH CjieBa CTE€HAa: BIPaBO 10 CTEHbI
Bce
KOH

B aT0it 3a1a9e MOXKHO TakKXe NOMPOCHTh YYalIMXCA 3aMCATh HA
aJIrOPUTMHYECKOM fA3biKe ycioBue “PoboT CTOMT y CTEHBI™:
CBEPXY CTEHA MM CHU3Y CTEHA MJ/IH CIIPaBa CTEHA HJIH
CJieBa CTeHa
Ycnosue "B yray”:
(cnepa cTena M CBEPXY CTEHA) MJIM
(cBepxy cTeHa M cnpasa CTeHa) WK
(copasa crena g cumM3y cTena) pan
{cuu3y crena m cnesa crena)
A Takxe ycnosue “Po6oT CTOMT y CTEHBI, HO HE B yrily”:
( cBepxy crena iy CHU3Y CTEHA HIAH
Crpapa CTEHA HJIH CJIeBa CTeHa )
HHE
((cnesa cTena g ceepxy cTeHa) WK
(ceepxy crena m cnipasa cTeHa) HJIH
(cnpasa cTena W CHM3Y CTEHA) HIH
(cam3y crena g ciesa cTena))
dameTHM, 9TO 3TO XK€ YCJIOBHME MOXKHO 3aMMCaTbL MO-IPYroMy,
HalnpuMep Tak:
( cBepxy crena m cnipasa cBoGOIHO H CJi€Ba CBOGOHO ) MM
( cHM3y cTeHa y cnipasa cBo6oOaHO Y c/ieBa CBOGOIHO ) pay
( cnpasa cTena M ceepxy cBOGONHO i CHH3Y CBOGOIHO ) M
(cnesa crena u cBepxy cBOGOAHO i CHH3Y CBOGOIHO )
WJIM TaK:
(cnpasa ceoGoano g ciesa cBoGONHO B
(cBepxy cTena wJam cHM3Y cTeHa))
HIOH
(ceepxy croGoano M CHM3Y CBOGORHO B
(cnpasa crena gay ciesa creHa))
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6. ajar BHIXOJ M3 KOPHAOPa
xamno | Pobor BuyTpH KOpuaopa 6e3 60KOBBIX BHIXOIOB
najo | PoGor sbimien M3 kopuaopa
Hay
€CJlY CHM3Y CTeHa
10 | XOpUIOp rOpM3OHTAJILHBIM
HIl JOKa CHM3Y CTeHa
| snpaso
K1
HHade | KOpMIOp BEPTHKAIBHBIA
HI [OK& Clpasa CTeHa
| BHu3

Ku

KOH

YcnoBusa B Jano ¥ HAJI0 B 3TOM 3aja’e TAKXKE MOXKHO ONPOCHTh
3aMMCaTh HAa aIropuTMuueckoM sasbike. [lonesno Takxe 3ameTHTb,
9T0 KOMAaHIAa €CJM B 3TOM AJIFOPUTME HE HyXKHa — NPHBEIEHHBIA
BbILI€ 2JI'OPUTM MO HO 3aIMCATh POILE:

AJIC BHIXOJ M3 KOpMIOpa
aano | PoGor BuyTpy kopuaopa Ge3 GOKOBBIX BLIXOAOB
naao | PoGor Boimesn n3 kopuaopa

Hay
HI[ [OKa CHM3Y CTeHa
| Bopaso
K
HI[ MOKA& CJeBa CTeHa

BHM3

K
Kon

[Mocnemumii anropuT™M pexomennyerca noupobHo pasobpars,
obpaTvB BHMMaHUe HA 3aMEHY YCJIOBHA “Cnpasa cTeHa” Ha yCIOBHe
“cneBa cTeHa” BO BTOPOM LMKJIe, Tak Kak 6e3 Takoii 3aMeHb! B Clieny-
ouwei cutyauun aaropur™ Gyaer paborats HeBepHo (puc. 59):

Puc. 59
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Takum oGpa3oM, B 3TOM AJICOPUTME BMECTO “ClieBa” HEJIb3A Ha-
nMcarb “cnpasa”, XOTA NO MOCT2HOBKE 3a]ad¥ MeXIy HUMM HET
HuKakoii pasauusl. [lonoGuoro posa HexocTaTKK aNropuTMoB 00bIY-
HO Ha3bIBAalOT “noasoaHbIMU KaMuaAMK”. OT 3TOro HEIOCTATKA MOXKHO
u30aBUTHCA, €CJIM YCJI0BKE “B KOPUAOPE” OTPa3uTh BHYTPM AJITOPUT-
ma 6osee nosno:

&Jr BLIXOJ M3 Kopuaopa
aano | PoGor BayTpu kopuaopa 6e3 60KOBLIX BLIXOIOB
nano | PoGor uien U3 kopuaopa

Hay
HI NOKA CHM3Y CTEHa M CBEpXy CTeHa

BOIp

g

-

IHoKa Ccjiepa CTéHa H CclopaBa CTEHa
BHW3

-

Teneps “BrpaBo” MO2KHO MEHATH HA “BiIeB0”, “BHKM3” — HA "BBEpX”,
M JrOpUTM BO BCeX caydasax Oyner paboraTs Bepro. Cnenyer obpa-
TAUTh Ha 3TO BHMMaHME YJalIMXCA M PEKOMEHIOBAThH WM IO BO3-
MOZKHOCTH M30eraTh "NoJBOJHbIX KAMHEN” B aIrOPUTMaX.

7. 3Ty 3anady peKOMeHIYETCA NaBaTh TOJILKO nocie pazbopa
aranonsoro (nocnenuero) pewenus yunpaxuenusa 6. Hyxuo zame-
TUTb, 4TO ecau Pobor Bhiien M3 Tynuka, TO yCIOBUE NOBTOPEHUA
HapyIIaeTCA BO BCeX YeThipeX KOMaHJax MoKa.

AJIT BBIXOJ M3 TYNHKA
aano | PoGor sHyTpH Tynuka
Haxo | PoGor Beime:n U3 Tynuka
nay
HIL [IOKA CHM3Y CTEHa M CBEDXY CTeHa W cmnpasa csoboinHo
| Bopaso
Kn
HI NOK3 CHM3Yy CTEHa M CBEpPXY CTeHa
| Baeso
K
HI [OKA CleBa CTeHAd M ClOpaBa CTEHa M CBEpPXY CBOGOIHO
- | BBepx
Ky
HII NOKa CJieBa CTEHA M ClpaBa CTE€Ha MW CHM3Y CcBOGOIHO
| BHM3
Ku
KOoH

M cJiesa cBoDOIHO
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8. auar Ha apyroii xoHen Kopuaopa
Jano | PoGor na nepekpecrke, 0T KOTOPOro OTXOUAT
| omMH KOPHAOP M TPH TYNIMKA
najxo | PoGor Beien W3 1pyroro KoHIa KOpMaopa
Hayu
BIIPABO 10 CTEHLI WM BLIXOJA
€CJH CHH3Y CTEHa M CBEpXYy CTeHa
| T.e. copasa Tynuk
IO
BJIEBO 10 [IEPEKPECTKa; BJAEBO 10 CTEHBI MJIH BEIXOJa
€CJIH CHM3Y CTEHa }f CBEepXy CTeHa
| T.e. cnepa Tynuk
T0
BIPABO [0 MEepeKpPecTKa; BBEPX 10 CTeHbI I BHIXONA
€CJIM CJieBa CTEHa J COpaBa CTeHa
| T.e. cBepxy TynMk
T0
BHW3 [0 NEepPeKpPecTKa;
BHM3 O CTEHbI MJIM BBIX0OAA

Bce

AJIT BIIPABO IO CTEHBI NJIM BHIXOIA
aano | Pobor na nepexpecrke, BlipaBo OTXOLUT
| KOpHIOp MITH TYIHK
najao | Po6or n1mGo Buimnesn Bpaso U3 KOpHIOPa,
| nu6Go ynepca B npaBbiii KOHEN TYIMKA
nay
BIpPaBo | BXOI B KOPUAOD MM TYIIUK
HIL NMOKA& CHM3Y CTeHAa M CBEpXy CTeHa M cmpasa cBoGOIHO
| Bmpaeo
Kl
KOH

Anroputmsl “BJIEBO 10 CTEHBI MIIA BLIXOAA”, “BBEPX 10 CTEHBI WJIH
BbIXOHa”, “BHHM3 IO CTEHBI MJIM BbIX0Ja” COCTaBJIAIOTCA aHANIOrMYHO.

&JIT BJIEBO JO NEepeKpecTka
aano | Po6oT B Tynuke ¢ BLIXOAOM BJIEBO
naxo | Po6or eimen Bieso U3 rynuka (Ha nepekpecrok)
nay
HI [OKa CHM3Yy CTE€Ha M CBEpXy CTeHa } ciaesa cBoGolno
| Baeso
KIL
KOH
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3aMeTuM, 9TO BMECTO “BJIEBO 10 MEPEKPECTKA” MOXkHO ObIIO Ha-
MHCaTh BLI30B "BJIEBO N0 CTEHLI MJIM BBIXOHA”, T.€. MCNONb30BaTh 4
BCIIOMOTaTEJIbHbIX aJIrOPUTMa BMeCTO 8. MoxHO Gb110 BMECTO “BJiE-
BO 1O nepeKpecTka”, “"BIpaBo A0 NepeKpecTKa” U Ap. MCIOJb30BaTh H
BBI30B "BLIXOI M3 Tynuka” (ynpaxnenue 7).

§ 11. BEJIHYHHBI B AJITOPHTMHYECKOM f3BBIKE.
KOMAHJA MPUCBAUBAHHA (2 4)

[Ipenonasanue nporpaMMUpPOBAEMA — AEJ0 NOY-
T GesnamexHnoe, & €ro HayYeHHe — HENOCHIBHBIA
TPYA.

Japnas Yszepenn

B naparpajge BBOOMTCA NOHATHE BEJIWYMHBI, ONMUCHIBAETCA MO-
aens paboTel IBM ¢ BenMunHamMu; BBOIMTCA KOMaHa [IPUCBauBaHNAA
M pacKpbiBalOTCA BO3MOXKHOCTM €€ NPUMEHEHMA IJIA MOCTPOEHWA
aJINOPUTMOB.

Ocnosusie uean. JlaTe y9amuMca npeacTasieiue O BeJiMYuHax
B aIrOPUTMUYECKOM A3bIKE, 0 paboTe IBM ¢ Bennuunamu; nokasatsb
MCNOJIb30BaHME BEJWYMH M KOMaH[Ibl IPUCBaNBAHUA [IPH COCTABJIE-
HUM aJIrOPUTMOB.

TpebGoBaHHA K 3HAHMAM H YMEHHAM. YYaluecs JOJKHBI 3HATh
atpubyTsl BEAM4IMH (THUI, MMA, 3HaY€HHE); NOHMMATE M NPUMEHATD
IJ1fi COCTaBJIEHHA AJITOPUTMOB KOMaH1y NpUCBauBaHUA; YMETb CXe-
MATMYHO ONMCHIBATHL M3MeHeHue mamaTM IBM npu McnonHexum
KOMaHIbI NpYCBauBaHKA.

OCHOBHBIE MOHATHA

B § 2 yxe rosopunocs 06 IBM kak oG ynusepcaibsHOi MHOP-
mauuonnoii mamune. Magpopmaumna B 3BM npencrasnserca » sune
@esiuNul, NO3TOMY MOHATHE BEJIMYMHBI 04Y€HbL BAXHO IJIA IOHUMA-
HuA npoueccos 06paboTku MHGOPMAIMHA.

PaccmoTpuM OCHOBHBIE XapaKTEPUCTHKH BEJIHYMHBI: MMA, THI,
BUI M 3HAYEHHE.

C TO9KHM 3peHMA Y€/I0BEKa, UM A BEINIUHBI — 3TO ee obo3nage-
uue B anroput™e. Jna IBM uma o3nagaeT takxke MECTO B MAMATH,
rie XpaHUTCA 3Ha9eHUE BEIHIMHDI.

OueHb BaXHO, 9TO NAMATh AJIA BEJIMYMH BblIEAAETCA Kak Gbl
BHYTPH MaMATH IJIA aJrOpUTMAa. JTO O3HAYAET, 4TO € pasnsix (e
MOM YUCRE BHIZBIBAUWUX GPY2S gPY2a) AN2Z0PUMMAX MONKHO
UCTIONb306AIMb OGUHAKOGHIE UMENHA, Komopbie Gygym o6o3na-
vams paznsie eesuvurisl. imena BeIMYMH aIrOpMTMa OTHOCATCA K
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€ro BHyTpeHHei crpykrype. ClenosaTeIsHO, PH BHI30BE BCIIOMOT'a-
TEJIbHOIO &IrOpUTMA He TpeGyeTcA 3HaTh MMEHA BXOAAUIMX B HETO
BEJIMYMH, JOCTATOYHO 3HATHL TUObLI M BUALI BEAMYMH, ONMCAHHBLIX B
3aroJIOBKE aJiropuT™a.

B yueOHuke He CKa3aHO, KAKME MMEHA BEJIWIUH JONYCTHUMBI B
aJITOPUTMHUIECKOM A3biKe, MOXkHO CIMTaTh, 9TO COGMOoaaeTCA cora-
HeHUe, NPUHATOE BO MHOTMX A3bIKaX MPOrpaMMUpPOBAHHA: MMEHEM
moxeT ObiTh J06as nocnenoparelbHOCTs OYKB, HUQP ¥ IHAKOB MOA-
YepKMBaHMA, HAYUHAIOMAACA C GYKBEI.

Tun BenuyMHLI3aAaET MHOXKECTBO AONYCTHUMBIX 3HAYEHW BEJIN-
4MHBI M MHOXKECTBO IPMMEHMMBIX K HEil Onepaumii.

MHoxecTBO 3Ha9€HMIi TUNA J1eJ] TEOPETHIECKH COBNIANAET C MHO-
2KECTBOM LEeJbIX Yucesd, HOo pecypcsl IBM orpasmuensi, noatomy
peasibHO A0NYCKAIOTCA UEIbIE 9MCJ/Ia U3 HEKOTOPOro IMana3oHa.

Muo2xecTBo 3HaYeHMI TUNA BE 1l TEOPETHYECKH COBNIAJAeT C MHO-
XKE€CTBOM JIEHCTBUTEJILHBLIX YMCEI, HO M 31€Ch BO3HMKAIOT Orpa-
Huyenua. Beiienennem nnanaszona yxe ne o60HMTHCE, TaK KakK 11060
OTpPE30K 9MCJIOBOM OCH COJepxKUT OECKOHETHO MHOIO JeHCTBUTEIb-
HbIX yncen. IloaTomy neiicTBMTe/NbHBIE YMC/IA MPEICTABIIAIOTCA B
namat IBM npubiamnxenuo, c okpyrienuem.

Ilea v pemw — uucnosble THIbL Beaundun. HeoGxoaumocTs
pasnvyaTh MX CBA3aHa B [EpPBYI0 odepelns ¢ ocoGennoctamu SBM:
uesble 9ucia npeacrasiaaioTca B mamati 3BM touno, a semecTsen-
uble — npubnuxenno. OnepaumMu Hajl UENLIMM M BEECTBEHHBLIMU
BEJMYMHAMM BINOJHAIOTCA MO Pa3HbIM NpPaBUIaM: HENBIE BbIYUCIIE-
HWA POMIBOJIATCA TOYHO, BEIECTBEHHbIE — NPUG MK EeHHO.

Han yncnoBsiMH BETMYMHAMMY MO2XK HO BBITIOJIHATD NATh apuq)MeTH-
YeCKMX OmnepalMii ¥ ecTs onepauuii cpasuenus (<, <, >, 2, =, #).
PesynsTar onepaumii cpasuenua uMeer Tin jgor. Kpome Toro, ana
YMCJIOBLIX BEJIMYMH ONPENeNeH PAl CTAHIAPTHBIX QYyHKIWA.

MuoxecTBO 3HaY€HMIA THMMA JOC BKJIIOY4€T BCEro Ipa 3JieMeH-
Ta: ga ¥ ner. Hag aMMu MoXKHO NpOM3BOIMTE TPH JIOTHYECKME Olle-
paumuu (e, , Mam) W npe onepauuu cpasnenus (=, #). Pesyaprar
BCEX ollepalil MMEET TUII JIOT.

Bug eeauvunsr (3170 nonarune paccmorpeno B § 12 yueGuuka)
XapakTepu3yeT ee NCI0JIb30BaHMe B AITOPUTME, POJib CONEpXkaleii-
cA B BeIM9MHe HHPOopMaumu. B anropuTMuyeckom a3bike HMEITCH
pasHbie BUIbI BEJIMYMH: AT, pE3, APr. Pe3, NPOMEXKYTOYHBIE U IP.

WUmd, TMD M B BEIMYMHBI YKA3bIBAIOTCA B €€ ONMCAHMM. ITO
CTaTH4YECKUE XapaKTePHCTHKH BETWIMHBI, OHH He MOTYT MEHATLCA B
npouecce paGoThl ANrOpUTMA.

Juavenue — IUHAMHYECKAA XaPAKTEPUCTHKA BEJIMIMHBI, OHO
MO2KET MHOTOKPATHO MEHATLCA B X0Ie paGOThI a1ropuTMAa.

3HaA KOMaHIy NPHUCBaMBaHWA, MOXKHO MO-HOBOMY B3rJIAHYTh Ha
YK€ M3BECTHbIE IOHATHA.

[loxaxem, Hanpumep, uTo moxa — Gojee ynupepcaibHad KO-
MaH[a NOBTOPEHMS, KOTOPaA MOXKET 3aMEHUTH LMKJI N pag,
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HU n pa3 R:=n
l cepus nu noxka R > 0
Kl cepuA
R=R—1
KU

Cxonpko pa3 GyneT BBINOJHATLCA UMKJ HIl n pas, €CJi B Te-
Jie UIMKJIA eCTh KOMaHIbl, Mensomue 3uasenue n? Yncno nosropenuii
BBIYMCJIAETCA [IPU BXOAE B UMKJI M HE 3aBHCHUT OT XOJA BHINOJIHEHUA
uukiaa. B npusenenHoM nmpumepe uMKA Mcnoauutca N _pas, rie
N —3HaYedue BEJIMYMHLI N 10 UCIIOJIHEHUA KOMaH bl NOBTOpPEHMA.

OBIIHE YKASAHHA

IonaTre suca0BOI BEMUIHHEL 3HAKOMO YYaIIMMCA M3 MATEMATH-
KU M U3k, B xypce HHPOPMATHKH OHATHE BEIUYMHBI YTOYHACT-
CA M HAMOJHAETCA HOBLIM conepxanueM. Hiyyenue ancnoseix seamn-
9YMH JOJIXHO CO3[aTh NPENNOCHIJIKYM IJIA NOCHENYIOMEr0 M3YIEHUA
ne;)mmu ApYruMx TMNoB (TaGau4HbIE, CUMBOJILHEIE, JIUTEPHBIE, § 14,
15).

Pasnuuua mexny uenbIMM M BELIECTBEHHBLIMM BEIMYMHAMM [10-
BOJIHO YCJIOBHBbI M HE CTOJIb KOHTPACTHbBI, KaK, HAlIPUMED, MEXIy
IMCIIOBLIMA M JUTepHbIMKA BeianduHamu. [lostomy 3amauy okonua-
TeJAbHOro (GOpPMUpPOBAHMA TMOHATHA TUIA BEJIWYMHBI MMEET CMBIC]I
OTJIOXKHTh 10 M3y4EHHA CUMBOJIbHBIX U JIMTEPHBIX BEJIWYMH.

Jlns saxpennennsa NOHATHIA MMEHY, TUIIA M BUJA BEIMIMH MOXHO
NPeNIOXHTh Y9allMMCA 3al0IHATE Tabauuy BeJWYHH 1JIA KaKkoro-
EnGynp anropurma. PaccMOTpMM, HanpuMep, BeJIMYMHBLI M3 aj-
roputMa “napabona”(n. 11.10, A45).

Hur Tun Bux
a BeIeCTBeHHbIH el APryMenT apr_
b BEMIECTBEHHLIHA By APryMEHT apr_
n nenbiit e aPryMeHT apr_
x BEMECTBeHHbIA Beny OpOMEXYTOIHAR
d BEMIECTBEHHbIH BENL NPOMEXYTOYHAR

llpuceaueanue — oOCHOBHOH cnocol0 M3MEHEHUA 3HAYECHUA
pesMuunabl. Tun BennuMHBI B JIEBOi 9aCTH NPHMCBaMBaHMA M THN
BbIPAXKEHWA B IPABOiA 9aCTH N0/IKHBI coBnanats. Uckmouenue: gomy-
CKAeTCA NpMCBauBaHME BUIA BE I, = lieJ).

Tun Buipaxenua onpeneseTca N0 TUNAM BXOIAMMX B HErO Be-
JIMYMH C noMombio Habopa uELyKkTHBHLIX npasun. Hanpumep, ecan
BbIpaXxeHus a, b ueawie, To a+b nenoe; ecnu a ueaoe, b semec-
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TBEHHOE, TO a+b BemecTsennoe U T.n. HekoToprie cinoxunocTy BO3-
HMKAIOT [P MCNO0Nb3oBanuM nenenus. Ecim a v b uensle, Toa /b
o6b1YHO BemecTseHHOe YMC0. [UIA Noy9eHMA pe3y ibTaTa NeJIeHHA
HaleJIo Hy kK Ho nucaTs div(a,b). [logobuoe paznnune onepaunit nene-
HUA CJIOKHO JJIA NIKOJIbHUKOB, IO3TOMY HE CJel1YeT aKieHTHPOBATh
Ha HEM BHMMaHue ¥ TpeboBaTh €ro CTpoOroro CobmoaeHna.

Moaeas namaTn 3BM nosBosiseT npoMLIIIOCTPHPOBATE UCIIOJIHE-
HME KoManabl nprucBanBanni. Ocoboe pEMManne HyKHO oG paTUTH Ha
Cily4aii, KOrja BeJIMIMHA M3 JIEBOM YaCTH KOMaHIbl NPHCBAMBAHUA
BXOIMT B BLIPaXeHME B Ipasoii 9acTu (cm. ynpaxuaenus 1—4).

BaxH0 nonyepkHyTh, 9TO UCHOJIHEHUE KOMAHIbI IPUCBAHBAHUA
MEHAET 3HaYeHHe TONLKO OTHOM BEJIMIMHBI — TO#, YTO CTOMUT B JIEBOM
9aCTH; 3HaYeHHUA OCTAJIbHBIX BETMYMH ocTaloTcA 6e3 uameHenus. Ha-
npumMep, KoMaaa “y:=2xx” ocrapjseT 0e3 MU3MEHEHMA 3HAYEHHE
BEJIMYMHBI X, @ KOMaHIa "X:=2%x" yBEJIMYNBAET 3HA9€HUE X BIBOE.

PacecmoTpum HekoTOpbie THNMYHBIE OIIMOKM, BOBHUKAIOMME NPU
paboTe ¢ BEITMIMHAMM.

1. Beamuuua ne onucana.

2. Benuuuna onucana apax sl [Ipumepst:

a) paw meJ p, pen p;

6) aar A (apr pem x) ... pau Bew x.

3. BhInONHAIOTCA ONEpaluHy, HE COOTBETCTBYIOIME TUILY M 3HA-
yenunio senunnsl. [Ipumep:

Hag pejm,n, ey a

n:=1; a:=54
m:=mod (n,a)

4. BeanyuHe npucBaMBaeTCH 3HAY9EHNE, HECOBMECTUMOE C €€ TH-
nom. [Tpumepsi:

a)maypean 6) nay neam,n B) aar Alapr nean)
ni=1.3 n:=3 oo
m:=n/2 aar b
A(1.3)

S. Bo Bpema MCNOJIHEHMA AJIFOPUTMA U3MEHAETCA 3HAYEHNE BEIIH-
suHbl-aprymenTa. [Ipumepsi:

a) aar Alapr sem x) 6) aar Alapr. nean)

x:=2.3 HUOIanorl1gos

181



6.Bo Bpemsa ucnonneHuA KOMaH/bl NOBTOPEHUA JJIA U3MEHAETCA
3HaYeHKe mapaMeTpa LMKIIa; 0Cjie UCMNOJHEHUA KOMaH Akl OBTOpe-
HUA JLJIf MCNOJIb3YeTCA 3HaueHne napamerpa uukia. [lpumepsi:

HE gamior 1 gon HU J48 i oT 1 Jo n

i:=a+1 |
Ku a:=i+1

(Curyaumu, cBAsaHHBIE C LUMKIOM [LIfi, PACCMATPUBAIOTCA NMPH
maysennu § 13.)

3aMeTuM, 9TO MepeunciieHHble oMOKM MMEIOT pa3Hblii CTaTycC.
Owubku Tvna 1, 2 — CUHTAKCH9eCKUE U MOrYT ObITh 0OHapYyXKeHbl
[0 BBINOJIHEHMA aJITOPHUTMA.

Owubku Tvna 3, 4 — Toxe cuHTakcuieckue. Maoraa npuauma-
I0TCA COrJIallleHMA, KOTOPbI€ MO3BOJAIOT UCHOJIHMUTL AJITOPHUTM NIPU
HaJIMYMM B HeM Takux omubok. [lna aToro, Hanpumep, neiCTBHU-
TENLHOE YHCJI0O OKPYrJifeTcA 10 uenoro wiau Oeperca €ro uenas
9acTh M T.0.

[Ipumepst T™HOA 5, 6 MOryT GOpPMalbHO H HE CYMTATHCA OMMG-
kami. [Ipu HanHYMKM KOHCTPYKUMIE THNA 5, 6 AICOPUTMBI TPY IHLL 1A
NOHMMaHKA. B KOHKpETHRIX peann3auuax alropuTMHIECKOro f3blKa
Ha IBM xouncrpykuuu ua npumepoB 5, 6 MoryT GbiThb pa3pemieHbl.
Tem e menee caenyer uaberaTs UX N1PU COCTABJIEHUM AJI'OPUTMOB.

PEKOMEHJALIHH K BENEHHIO YPOKOB

AHaNM3MpYA BLIMOJHEHWE AIrOPUTMOB, Mbl MCIIOJIb3OBAIA YC-
JIOBHOE npeacTasienue namatu IBM B Buie npAMOYrobHUKOB. 3Ha-
YeHue BeJIMIMHBI ONANAJI0 B AYEHKY NPH BbI30BE aaropuT™ma (apry-
MEHT).

[IpuBenem npumep aaropuTMa, B KOTOPOM KPOME YINOMAHYTOrO
CJiy9afi BCTPEYaeTCA MPOMEXYTOUHAA BEIMYMHA — [apameTp LUK-
na (§ 13), xpanamanca B AYeiKe NAMATH.

AJIT 3aKpacuTh TelIbie KJIeTkH (apr Beunt)
nano | Po6or B 1eBoii kneTke kopuaopa
| anmnoit 11 k1€TOK
Ha/x0 | 3aKpamensl KJIETKM BHYTPU KOPHIOpa,
| B KOTOpBIX TEMIIEPATYpa BhILLE t

Haqg
nu 11 pas
€CJIH Temneparypa > t
| 10 saxpacurs
BCe
BIIPABO
KL
kou
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Yacro GuipaeTr HeoGXOAWMO 3aJaBaTh MJIM M3MEHATH JHAYEHHUE
BEJIMYMHBI BO BPEMA BbiNIOJIHEHUA anropuTMma. [lna atoro B anropur-
MHY€CKOM A3bIKE UCIIO/IL3YETCA KOMAHIA NPUCCAUGEHUA.,

Hamenum yciosue nocaenneii 3agaau. [lycts TpeGyerca 3akpa-
CHMTb KJIETKM, B KOTOPbLIX TEMIIEpaTypa Bblille, 9eM B MCXOAHOM KJeT-
ke. HoBblit anroputm Gyaer Takum:

QJIT 3aKPaCHUTb TEILIbIE KJIETKH
naano | PoGor B neBoii kneTke kopugopa
| BmHO# 11 KneTok
Hajxo | 3akpamensl KNeTKH BHYTPH KOPHIOpa,
| B KOTOpBIX TEMIEPATYPa BHIILE,
| wem B MCxONHOI KIETKE
Hay Beuw t, HeJ i
t := TeMneparypa
ny 10 pas
BIIPaBo
€CJH Temmeparypa > t
| xo sakpacuts
BCe
Kix
BIIPaBO
KoM

[1pyn BeInONHEHMM xomaHIel "t := Temneparypa” DBM paer Po-
60Ty KOMaHLy COOOMMTH 3Ha9€HHE TEMIEPATYPbl, MOJIYYaeT mo 00-
PaTHOI CBA3M BEIIECTBEHHOE YMCJIO M 3ANMCHLIBAET €ro B AYeiKy,
BBIIEJIEHHYIO 1714 EpEMEHHOIM t.

Paccmorpum aeiicrsua OBM Ha npumepe ¢ parMeHTa alropuTMa:

41 npumep
gamo |
najuol

pay pemy m,n
m:=
n:=m/2+7

1. Brizenernue o61acTv naMaTu: -
&JIT IpHMep
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2. Beinenenue aueex 1A BEIMIMH:
4Jr npumMep

Belmym Beun

L | I

3. Buinonnenue nepBoro nNpucBauBaHua:
44T IPUMEP

Bell m BeIn n

| L | |

4. BeinosiHeHKWE BTOPOTrO NPUCBAUBAHMA:
&JIr IpUMep

Bewym Beln

e ] | 73]

Komanna npyucBanMBaHWuA NPpUMEHAESTCA B TPEX BapHaHTaX.

BapuanT 1. nepesennan = kocmanma

Ipumepsr:

Ei=5

qUCI0:=7.5

l:=pga

m:=He
B o n p o c.Onpexennre T BEJINYKH.
OrBer.F—pes uucino — peny; 1, m — jor.

Bapuanr 2. nepesennan = nepemennan
Ipumepst:
g:=b
b=
a:=c¢
B o i p o ¢. KakoB pe3yibTaT N0C/I€10BATE/ILHOIO BLIIOJIHEHUA YKa-
3aHHBIX KOMaux?
O T8 erT.3Ha9eHHA BEIWIMH 2 U b MEHAIOTCA MECTAMM.

BapuanT 3. nepesennan ;= ssipaxenue
[pumepsi:
S=axtxx2/2
uudpa = mod(N, 10)
F := He CHU3Y CTeHa
Rl1=x>0
B o n p o c.Onpenesnnre THNB! BEJIMIMH B IEBOM 9aCTH.
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O TeerT.s— pem; uudppa— uea; F, R1 — jgor.
IIpu ucnosb3oBanuy KOMaHOBI MPUCBAWMBAHUA BCTPEYAETCA PAI
xapakTepHbix omuboK.

Yupaxuenne: Haiinure omubku Oreersi:
B IpMBeNeHHbIX ¢parMenTax:

1)

Hag meqg d BbIpaXKEeHWE B
d=1 JIeBO# YacTH
d+1:=2 BTOPOii KOMaHIbI

Kon NpHUCBaMBaHMA

2)

HaY Jior n, Beul x HECOOTBETCTBHE
x:=3.1416 /4 THMIIOB BEJIMIMHLI N
n := sin(x) M BbIPaXKEHHA B

Kou [paBoif 9aCTH

3)

Hau pew b,y.z CHHTaKCHYeCKaf omub-
yi=3 Ka B [IpaBOi1 9aCTH
z:=1.6 nociaenHe KOMaH I bl
b:=5(y+2) [IPUCBaUBaHWUA

Kou

4)

Hay pewx ab 3HaYeHHEe BEJIUTHHBI 2
b:=a/2 B [1paBoii 9acTH
a:=0:b=5 [1epBOii KOMaH bl
bi=b+1 HE onpeaeeHo

KoH

5)

Hag Jjor F.T B [IPaBOii 9aCTH
T := BHM3 NEepBOro NpyMcBauBaHUA
F := ne cum3y csob01HO KOomana-jeicreme

KoH

6)

HaY pey m nepenyTaHbl
ecau m = 1 NpUCBauBAHME
| Tom =1 M CpaBHEHHE
Bce

KoH

danumem B CJOBaph:
= — KOMaHJa [IpMCBauBaHMA
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YKASAHHA K YITPAXKHEHH AM

B ynpaxHenuax 1 — 4 nosie3H0 MIJIIOCTPUPOBATH PElIEeHUA W30-
Gpaxenuem namatv IBM 10 v nocne ncnonsenus komana.

1. a) 3Havenne BEIMIMHLI X PABHO 5.

6) 3natenue BEeIMYMHBI X YBEJIMYMBAETCA HA 5 W CTAHOBUTCA
paBHo 8.

B) 3HaYeHME BEJIMIMHLI X HE M3MEHAETCA M PaBHO 3.

2. OGo3HaunM 9€pe3 a 3HaYeHHe BeJIMIMHBI X IO MCIOJHEHUA

komann. Torna nonygaem:

ala+5=3;a=—2.

6) —a=3;a=—3.
Bla=3.
rla+1=3;a=2.
na=3.

3. OGo3uauum 4Yepe3 a U b IHAYEHMA BEJIMYUH X M Yy IO MC-
NOJIHEHUA KOMaHAbl NpHcBauBaHuA "x = X + y”. PaccMoTpum pe-
3yJIbTAT MCIOJIHEHUA KOMaH bl Ha MoJe M namMaTu IBM.

[ a] wrf b T e lana 9

Jlo ncnosneH A KoMauabl [Tocae ucnonuen A KOManabl

Orcronab=5ua+b=3. 3gaunT, a=-—2.

4. B 3apase ecTs MajeHbKas JIOBYILIKa: €CiM a = b, TO nocne
MCIIoJIHeHuA /1000l cepun KOMaHI BEJWINHBI X M Y MEHAIOTCA 3Hade-
auamu. Pasbepem cnyuvait a # b. [lna xaxnoit cepun komanx usoGpa-
3MM [IOCJIE10BATE/ILHOCTE cocToANMM namMaTn IBM.

X=y ym=x

X Y X y

X y
a Cd| (O | [Ce o

6)

X y X y X y X y
l

L al Lol |Lal [ off Lol Lol [[ b

(9 [ |
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B)

X = X+y Y =Xy X =X-y

(el [ol| (Reod [oolf |[eee] Ca] (o] [

3unavenua BEJIMIMHE X M Y MEHAIOTCA B cirydanx 6) u B).

5. [lpuBenem cxematuunyio sanuck. Havanbneie peiictsua (mo
Koman sl “n:=0") Bo BCEX Ci1y4asaX BRIMJIALAT OJUHAKOBO.

a) 9BM otsonuT MECTO B NaMATH IJIA aJIPOPUTMA M MPUCTYMAET K
ero ucmnojHenvio. BcTperus onucanMe IEJ n, OTBOIMT MECTO 1JIA
LHeNoi BeIMIMHbI N.

&JIr BHW3 CKBO3b CTEHY
HeJan
IBM:n=0
&JIF BHU3 CKBO3b CTEHY

Hean

RS ih

IBM: cuusy crena? Pobom:pa

IBM: supaso PoGom: nenaer war Brpaso
IBM:n:=n+1

¢

' BHU3 CKBO3b CTEHY

mean *

IBM: cumsy crena ? Faﬁom.‘n
IBM: snpaso Po6om: orxa3
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6) 9BM oTBOAMT MECTO B AMATH [JIA AJINOPUTMA M IPUCTYNAET K
ero Mcnoiauenwioo. Bectpetus onucasue 1€ n, OTBOAMT MECTO 1A
1€J10M BEIWIMHBI 1.

AJIT BHW3 CKBO3b CTEHY -
gean +
IBM:n:=0
AJIT BHU3 CKBO3b CTEHY ' ,
negn o _
0
IBM: causy crena ? Po6om:pa
IBM: supaso Po6om: nenaer mar Bnpaso
IBM:n:=n-+1
AJIT BHI3 CKBO3b CTEHY - x
mean ¢ i
1
IBM: cansy ctena ? Pobom:ga
IBM: snpaso Pobom: nenaer war Bnpaso
IBM:n=n+1
AJIT BHH3 CKBO3b CTEHY - -
uean ¢ i
2
IBM: canay crena ? Pobom:ga
IBM: supaso Pobom: nenaer mar Bupaso
IBM:n:=n+1
&JIT BHH3 CKBO3b CTEHY
neqn
3
IBM: cumsy crena ? Po6om:met
IBM: Buus Pob6om: penaer mar BHH3
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AJIr BHU3 CKBO3b CTEHY

ueqn

IBM:Bneso

&JIT BHU3 CKBO3b CTEHY

HeJan

3

JIBM:Bneso

&JIF BHNU3 CKBO3b CTEHY

HeJan

3

IBM:sneso

JL

Pob6om: 1enaer mar BJeBO

Jr

Po6om: penaer mar BI€BO

jL

Pobom:oTkas

B, ) Tak kak cuusy ot Po6ora cBoGonuo, koMaH Al M3 Tej1a LUKJIa
NOK& HE BLINOJHAKTCAH. POﬁOT NEJIAET IIar BHHU3. TaK KdK l'1=0, KO-
MaHIbl H3 Teja IMKJIA N pa3 He BBLINOIHAIOTCA W Ha 3TOM MCIIOJIHEHHE
anropuT™a 3akanunsaercs. [IpuBenemM cxemMy HCNOTHEHHA AJITOPUT-

ma JJ1A CJly4an r).

&JIT BHU3 CKBO3b CTEHY

HEJAN
0
IBM: cavsy crena ?
IBM: sun3
&JIT BHW3 CKBO3b CTEHY
meJn
0

’I

Pobom:mer
Po6om: nenaer mar BEA3
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6. PazGepem paGory 3BM npu McnosiHeHHH BbI30Ba ajiIrOPUTMA
“rpaduk (2, 10)”. B momenT BbizoBa “rpaduk (2, 10)” namats Gyner
MMETh ClIeIYIONui BUI:

apr pemb apr semn

Lo 2. 10 |

BcrpetB nocne ciiosa Hau onucaHue BeJMIMH X, d M v, 3BM
OTBEJEeT AJIA HMX 9acTh naMaTd. Pone mara no ocu abcuucc urpaer
pennunna d. 3HayeHue BeJIMIMHBI V — PasHOCTb MEXY OpIMHATAMU
coceHUX BEPUIMH JIOMaHOM.

[lycts X M y — KOOpIMHATEI BEPIIMHBI JIOMAHOM; COCTaBUM Tab-
nMLY 3HaYeHuUil BEJIMIME X, ¥, v {Taba. 10).

Tabruya 10

x| © 020 | 040 | 0.60 | 0.80 | 1.00 | 1.20 | 140 | 1.60 | 1.80 | 2.00

vl 0 004 | 012 | 020 | 028 | 036 | 0.44 | 052 | 0.60 | 068 | 0.76

yl 0 004 | 016 | 036 | 0.64 | 1.00 | 144 | 1.96 | 256 | 3.24 | 400

[lo a10it Tabnuue HETPYAHO ONpPENENINTh 3aBUCHMMOCTb MEXIY
BEIMIMHAMM X M y: § = X2,

Tor ke peayibTaT MOXKHO NOJYIHTb M TEOPETHIECKH. JAMETHM,
9TO COOTHOIIEHHE Y = X2 CNpaBeNIMBO A/ HA9aNbHOI TOYKM rpadu-
ka (0,0). [Tokaxem Teneps, 4T0 €C/IM NEPEN UCNIOJIHEHUEM KOMAaH M3
uMKJIa n pag nepo Yeprexunka HaxXoauTCA B To9Ke (x,y), yAOBIAETBO-
pAIOUIEA COOTHOLIEHMIO y = X2, TO M NOCHE MCIOJHEHHA KOMaH]
koopauHaTs nepa Yeprexnuka GyayT yIOBIETBOPATbL 3TOMY COOT-
nomenuio. JleficTBuTeIbHO, Nepo cMecTUTCA Ha BekTop (d, v) 1 oka-
XKeTcA B Touke (x-+d, y+v). Tak kak v = 2xd + d2 ¥ no npeanoioXKeHuio
y = X2, T0 y+v = x2 + 2xd + d2 =(x-+d)2. Takum 0Gpa3om, Bce BEPLIMHBI
JioMaHo# nexart Ha napaGone y = x2. [TonoGHblit noxxonx k cocrasie-
;[mo M aHAIM3Y anropuTMoB Gonee moapo6HO pacCcMaTpMBaeTcA B

16.

7. lna cocrasjeHMA anropMTMa MOXHO BOCIHOJbL30BATLCHA CXe-
MO#i, 0 KOTOPOiA COCTaBJIeH AJIFOPUTM pucoBaHuA napaGonbl. 310
ynpaxHeHWe IOTOBMT YdYalIMXCA K palore C anropurMamu-
OYHKUMAMH.

&Jr rpadpuk paguoaKk TUBHOCTH
aano | PoGoT HaxoguTcs nepen BXOIOM B TYNIHK,
| My mmit Bnpaso
Hano | Hapucosad rpadMK paiMOaKTUBHOCTH Ha IPOMEXYTKE OT
|0 no x, rae x — YUCII0 KJAETOK B TYIUKE;
| sHavenme B HyJIe — YpOBEHb PaIMaLMK [I€PE] BXOJ0OM
| B TYNHMK
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Hay pewn x,yd
d=
= 0; y := ypoBeHb paguaiuun
CMECTHTBCA B TOUKY (x,y)
ONYCTUTH MEPO
Hn poka cnpasa csoBoauo
BIOpaBo; x=x+d
Y = yPOBEHb pagvaluu
CMECTHMTBLCA B TOUKY (x,y)

311
NOAHATDL N1EPO

Kol

PaccmoTpum pononnutensHo eme ase 3agayd. [lycrts, kak n B
npensinynieii sagase, PoboT crouT nepen BXonoM B TYNMK, HIY MK
BIIPABO.

a) TpeGyerca 3aKpacuTh KJETKH, B KOTOPLIX YPOBEHE pajivaliu
cocTasifeT Gosee 80% oT MaKCHMaIIBHOTO.

Cocrasum nnan anropurma. PoGoT npoxoguT 10 KOHNA TYNHKa U
onpenenaeT MaKCHMaJIbHbIA YpOBeHb paluanuu. 3aTeM, IBUraach
uasan, Pobor 3akpammuBaer K/ieTKM, YPOBEHs paIidalMy B KOTOPBIX
NPEBOCXOAMT 3aIaHHbIi. 3agaya TMNA ONPENeICHUA MAaKCUMAILHOr0O
YPOBHA palyallii BCTPEYAETCA 9acTO, NO3TOMY MMEET CMBICI pa3o-
GpaTh BTOT (PparMeHT AJArOPMTMA KaK CaMOCTOATEIBHYIO 3ajaqy.
BrnocnencTsuu, nocie U3ydeHHA aJITOPUTMOB C Pe3yJIbTATAMM, 3TOT
(parMeHT MOXHO O(POPMHTL B BUE BCIIOMOTaTEILHOIO aJITOPATMA.

3uaseHMe MakKCHMAJILHOIrO YPOBHA paivanyvd B Tynuke Oyner
XpauuThca B namaru IBM kax BelecTsennans BeNMIMHEA C MMEHEM MX
(HanpammuBaeTca MMA max, HO 3TO MMA CTaHAapTHON GyrKuMK). Ecan
Po6oT CcTOMT nepel BXOJAOM B TYNHK, TO 3HAYEHME BEJMYMHBI mMX
Oyner HalileHO N0CIe NCNOJHEHNA CIeLyIOME CEPUM KOMAHL:

mx =
HI [oKa cropasBa cBoOOIHO
BIIPaBo
€CJH YPOBEHbL pajualMy > mx
TO MX := YPOBEHb PagyaluuU
BCe

‘HyxHo oOparuTh BHMMaHWE HA KOMaHLY NpUCBaWBaHWA, Tle B
npasoi yacTu crout obpamenue kK PoGoty. B pesynbrare cnoaue-
HHMA 3TOM KOMaHIbI BEJIMYMHA MX nony4aeT 3Ha9CHME YPOBHA paau-
aunu TOM KJEeTKH, rie pacnosoxed Pobor.

lMepeitaem Kk cocraBnenrio NojaHoro aaropurMa. Caenaem onHo
3aMedaHue O Bbixoge M3 Tynuka. MoxkHO opraHM3oBaTh BLIXOH C
NOMOLIbIO UHKIA [IOKA:
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HI [IOKa CHM3Y CTeHa WM CBEpXYy CTeHa
| Bneso

B

C yuerom ueneii naparpada npeanoyTHTe/1bHEe HECKOILKO MHOMH
noxxon. [lpu gBuXkeHMH B TYNHK HYXKHO NOACIUTATH IUCJIO MIANOB K
BLIXOAMTb M3 TYNMKA [10 CYETY L1AroB.

AJIT 3aKpacKa pajvuoak TUBHBIX KJIE€TOK
npano | Po6oT HaxoaMTCa nepen BXoaoM B TYHK,
| My mumii Bnpaso
Hao | 3aKpaiens! BCe KJIETKH TYIMKa, B KOTOPHIX YPOBEHB
| paguauuum cocrasaser Gosiee 80% OT MAKCUMAJILHOIO
Hay BEll mx, JeJj n
mx:=0n=0
HI NoKa copasa ceofomHO
BIIpaBo; n:=n+1
€CJM YPOBEHb pagvalvM > mx
| 1o mx:=yposeus pagnauuu
BCe

KIL
y18 | Po6oT HaxonuTCA B KOHUE TYyIHKa;
| mx — MaKCHMaJIbHbII YPOBEHb PaiMallMH B TYTHKE;
| n — 9MCI0 KAETOK B TYIHKE
MU N pa3
€CJH YpOBeHb pagvauvd > 0.8 , mx
IQ 3aKpacUTh
BCE
BIIE€BO

Ku
Koy

6) Tpebyerca 3aKpacHTh BCE KJIETKH, B KOTOPLIX TeMIIEpaTypa
BBbILIE CPEIHEN.

ANIFOPUTM N0 CTPYKTYPE aHAJOrM4YeH AJFOPUTMY M3 Mpeabiny-
wero 3aganud. CHasana HyXkHO pazoOparb parMeHnT ajropuT™a c
nojicyeToM cpeigHeii temnepartypbl. 1A HaxoxpeHua cpenHeil
TEMIIEPATYPLI HYKHO [IPOCYMMHPOBATDH TEMIIEPATYPY BO BCEX KJIET-
Kax TYNMKA M NOAEIUTE CyMMY Ha 9MCJIO KJeTOoK B Tynuke. [lycrs
t —BEJIMYMHA CpeJHell TEMIEpPaTyPhbl, a N — YMCJIO KJIETOK B TYIIMKE.
Toraa 3navenue t Moxer GbiTh HaiIeHO HOCJI€ MCIOJHEHNA CEPUU
KOMaH[I:

t=0;n=0
HII HOKa cnpasa ceoGoxHo
| BopaBo; n:=n+1; t:=t+Temneparypa
K
=t/n
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Hyxno oOpaTuTh BHMMaHMVE YYaIIMXCA HA [PUEM, C NOMOMBIO
KOTOpOro CymMMpyeTca HaOop 3HadYeHWMil TEMNEpPATyp: K BEJIMIMHE
HalileHHOWM CyMMBbI KaX I bIif pa3 100aB/iAeTCA 0O9epeIHOE CllaraeMoe.

3aMeTUM, 9TO BbINOJHEHUE NPEALILYIEH CepuM KOMAH] NpUBe-
HeT K 0TKa3y, eClli TyHKa QaKTHIECKH HET, T.€. ero njuHa pasaa O u
n = 0. Yro6b1 u3bexaTh 0TKa3a B TAKOil CHTyauuH (M Tem cambim
pacmuMpuTh 00NacTh NpMMEHEHMA AJIrOpMTMA), MOXKHO BMECTO KO-
MaHIbl MPMCBaMBaHUA "t :=t/n” 3aNKCaTh COCTABHYIO KOMaHILY

ecaum n > 0
| z10t=t/n
BCe

M CHMTATb, 4TO €CJIM TYUKA HET, TO CpeNHAA TeMnepaTypa passa 0.
OKoHYATENbHO NOTYYAEM AINOPUTM:

AJIr 3aKPACKA FOPAYMX KJIETOK
zano | PoGoT HaxonuTca mepen BXOIOM B TYIHK,
| My mwii Bipaso
Haxo | 3aKpaluensl BCE KJIETKH TYIHKA, B KOTOPBIX
| reMnepaTtypa Bbiine cpenuei
HaY peul t, gej n
=0n:=0
NI DoKa chnpasa ceofonmno
BIIpaBo
n=n+1
t :=t + Temneparypa

n>0
| Tot=t/n
BCE
y1B | PoGoT HaXoauTCA B KOHIIE TYIHKA;
|t — cpenHAA TEMNEpaTypa KIETOK B TYNHKE;
| n — 9KCII0 KJIETOK B TyNHUKe
HI n pa3
€CJaM Temneparypa > t
| xo03axpacuts
BCE
BJ1IEBO

Xn
Kon

EIE

8. Bo Bcex 3aaHMAX AJIrOPUTMBI COCTABJIAIOTCA 10 OHOM CXEMe:
Ha nepsoM 3rane PoGor mepememaerca x creme (wam B yroa) c
NOMOMBK KOMAH[IbI IOBTOPEHUA NOKA, DU 3TOM NOICYNUTHIBAETCH
4MCJIO IAroBs; Ha BropoM aTane PoGoT nepememaeTca ¢ y9eTom 14cia
CAeIaHHbIX WAros.

193



a)

6)

B}

r)

&JIT BHU3 10 CTEHEI 3aKPACUTh M BEPHYTHCA
aano | roe-ro unxe Po6ora ects cTeHa
Hajuo | Po6or nomen 10 310ii crensl, 3aKpaciil KIETKY

| M BEpHYICA B MCXOAHOE N0N0KEHUE

pag pej n
n:=0
HI, poka cHu3y cBoGoxHO
| BHM3; n:i=n+1
KI
3aKpacuThb
sBepx Ha (n)

KoH

AJIT 3aKPACUTH KJIETKY B [IPABOM HUXKHEM YTy
aano | PoGor rae-To BuyTpM npaMoyrojibHUKa,
| oropoxkenHoro crenamu, Ipyrux CTeH HET
paxo | PoGot 3akpacui KJIeTKy B IPABOM HUXHEM YTy NpA-
| MOyronbHMKa M BEPHY ICA B MCXOIHOE ONOXKEHNE
HAY mex m,n
m:=06n:=0
HI, NoKa CcHU3y cBobonHO
BHM3; n:=n+1
K1y
HU noxa cnpasa cBoGonHO
| Bnopaso; m:=m+1

E

3aKpacuTh; BJepo Ha (m); Beepx Ha (n)
KOH

AJIC OTOWTH BABOE Jaiblie OT JIEBOM CTEHBI
npano | roe-ro jnesee Po6ora ecTs CTeHa, IPYrMX CTEH HET
nano | PoGor orowmesn Bpaso oT cTeHbl HA PACCTOAHME,
| BuBOE GolLILEE, YEM MCXONHOE
Hay uesa n
n=0
HI [oKa cieBa cBoOOIHO
| Baeso;n:=n+1

BIpaBo Ha (2+n)
Xon

AJIT CUMMETpUA
pano | rie-ro aumxke PoGota ecTh ropu3oHTaIbHAA CTEHA
| AMHO# B OAHY KNETKY, APYTrHMX CTEH HET
Hano | Po6oT okasanca B n0/10XeHMH, CAMMETPHIHOM
| NCXOIHOMY OTHOCHTENILHO CTEHBI
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Ha4 HeJq n
n:=
HI [0Ka CHM3Y cBoDOpHO
BHU3; n:=n+1

KL,
BJIEBO; BHM3; BIpaBo; BHM3 Ha (n)

Kon

) @Jr CHMMETDHUA
aano | rae-to auxe PoGora ecTs ropusoHTANbLEAA CTEHA, KO-
| Topas ¥ BNIpaBo 1 BIEBO KOHYAETCA, APYIMX CTEH HET
nano | Po6or okasanca B nonoxeHnu, CHMMETPHIHOM
| MCXOZHOMY OTHOCHTENBHO CTEHBI
HaY gex m,n
n:=0
HII NOKa cHM3y cBoboxHO
BHM3; n:=n+1
Kl
m:=0
HI IOKa CHM3Y CTeHa
| Bnepo;m:=m+1
Kn
BHM3; Brpaso Ha(m); BHuU3 Ha (n)

KOoH

€) aar o6oiTH NPAMOYTOLHOE NPENnATCTBUE
aang | Pobor vax npAMOYroiLHUKOM, OrOPOXEHHBIM
| crenamu, apyrux cres et
Hajo | PoGoT nox npamMoyro/ibHMKOM Ha TOIA ke BepTHKAIH

Hay uejJg n

BHM3 10 cTeHbl; m:=0
Bl NOKA& CHW3Y CTeHa
| Bneso;n:=n+1
Ku
BHH3
HI [OKa8 chmpasa CTeHa
| BEM3
K
Bupaso Ha (n)
KoH

X) a4r BHW3 CKBO3b 6ECKOHEYHYIO CTEHY
aano | PoGoT Haj ropusonTanbHO CTEHOM, B OIHY CTOPOHY
| yxonameii B 6eCkOHE4HOCTD, APYTMX CTEH HET
Hauo | PoGor noa crenoii Ha KaeTKy HUXKE
| ncxonHOro NoNOKeHUA
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Haqy leJ nm
n:=1; Bupaso na (n); m:=n
HI NOKa CHU3Y CTEHa
n:=n+1; Bneeo Ha (n); m:=m—n
€CJH CHH3Y CTeHa
T0 n:=n+1; Bupaso ua (n); m:=m+n
BCE
KIK
BHM3
ecan m>0
T0 BJeBo Ha (m)
HHaYe Brpapo ua (—m)
BCE
Ko

3xech BeTMYMHA M UIPAET POJib FOPHU3OHTANBHOM “KOOPIMHATHL”
nonoxenus PoGora — B Hei XpaHUTCA YMCJIO0 IArOB 10 FOPUIOHTAIIM
OT MCXOIHOro nosioxkenus snpaso (m>0) unu eneso (m<0). B npouec-
ce BeInoJiHenuA ajiroputma Pobor “kosniebnerca” 0Koso HadaJlbHOro
[0JI02E€HWA BIIPABO-BJIEBO, C KaX[IbIM Pa3oM OTXOIA BCE Nanbile U
jajbiie IO TeX Mop, NoKa He obGHapyxwuT kpaii crensl (cnpasa nnu
ciesa). B aror moment Po6or nenaer mar BHM3 U, MCNOJIB3YA 3HAYE-
HME BeJIHYMHBI M, BO3BPAllAETCA HA HYKHYIO BEPTUKaJIb — TOYHO Ha
KJIETKY HU2XK€ HCXOIHOMO NOJI0XKEHMA.

AJICOPUTM MOKHO 3aIMCATH KOPOY€, €CJIM MCIIOJIb30BATb BCIOMO-
raTeibHblii anropurm “casur Ha ( apr mwean )’ v sanasarth Hanpasie-
Hue gBmnxenus PoGora 3Hakom aprymenTa:

1T BHHU3 CKBO3b 6ECKOHEYHYIO CTeHY
aano | PoGoT Han ropu3oHTanbHOM CTEHOM, B O4HY CTOPOHY
| yxonauei B 6eCKOHEYHOCTD, APYIUX CTEH HET
naxo | Po6oT non creHoii Ha KIIETKY HUXE UCXONHOrO

| nonoxenus
HaY meJ m

:=1; caBur na (m)
HI NOKAa CHM3Y CTeHa
casur Ha (—m) | BO3BpaT B MCXOMHOE [10JIOKEHIHE
m:=—m
ecan m>0
| o m:i=m+1
Bce
caeur Ha (m)
KN,
BHM3
capur Ha (—m) | BosBpaT Ha KETKY HMXKE MCXONHOIO NOJOXEHUA
KOH
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aar caeur Ba (apr gej n)
Hay
n>0

70 Bnpaso Ha (n)
HHaye BJieBo Ha (—n)
BCe

Komanael “m:=—m; ecam m>0 1o m:=m+1 BCe ” 3aCTaBJAIOT
BEIMYMHY M NOCJIEJOBATENbHO NPUHMMATL 3HadYenva 1,—1, 2,—2,
3,—3,4,—4 u T.4. ITH KOMaH Ikl obecneynBaloT “konebanue” 3Hage-
HUA BEJMYMHBI M, a KOMaHIa "caur Ha (m)” 3acrasiser coorser-
creenno asurartbca Pobora.

9. Yro6bl onpeaenuTh KJIETKY C MUHMMATBHBIM YPOBHEM palu-
aunun, PoGor monxen npoiiTi mo BCEM KIIETKaM NPAMOYIOJIbHUKA,
uamepan yposun paguaunn. [Ipu srom IBM 3anomunaer nudopma-
LMIO 0 HAMMEHEe PalMoaK TUBHOM KJeTke. 3aTeM PoGoT nepememaer-
CAl B KJIETKY C MUHMMAJIbHBIM YPOBHEM PaiuallMu.

Bun ajropurMa CyuecTBeHHO 3aBMCHMT OT TOrO, B KaKoil popme
3aMOMMHAETCA MHQOPMaUMA O KJETKE C MUHMMAJILHLIM YPOBHEM
panuauuu. PasGepem nsa papuanTa. B nepsom cnyuae B namatu 3BM
XPaHWUTCA BENNIMHA MMHUMAILHOIO ypoBHA paguauuu. Bo sTopom —
KOODIMHATHI KJIETKM C MHHMMaJIbHBIM YpOBHeM painuauum (or-
HOCHMTEJILHO JIEBOI0 BEPXHEro yria).

Paccmorpum anroputmsel. OgHa M3 OCHOBHBIX TPYIHOCTE coc-
TOUT B TOM, 4TOObI 3alMCaTh CEPUMI0 KOMaHI, MCIOJHAA KOTOpbie
PoGor oBoiiner Bce KJIETKM NpPAMOYIOJIbHMKA. ITO MOXKHO CIEJaTh
pa3ubiMu criocobamu. Hanpumep:

HI [icKa cnpasa cBo0OgHO
| Bopaso

noka ciaesa csobogHO
JIEBO

EE

EE.

moKa CHU3Y CBODGOMHO
BHM3
HI 0oKa crnpasa cBo0OOIHO
| Bopaso
KL
HO [oxa ciaepa ceoboguo
| Bneso
KU
Kn
ITOT AINOPUTM, JANIEKO HE Camblil 3(PEKTHBHLIA, NMPOCT LA
nouumanua. MoxHO noBLICHTL €ro 3(PEKTHBHOCTb, IPUMEHAA KO-
MaHAY BeTBJICHKA U He 3acTasnas PoGora Boaspamarsca:
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HI [IOKa cnpasa cBoBogHO
| Bnpaso
Ku
HI NOK& CHU3Y cBoOONHO
BHU3
€CcJH cnpasa cBobonHO
TO
HI [poxa cnpasa csobojHo
| Bmpaso
Kn
HHAauE
HI, [OoKa ciepa cBoOOIHO
| Baeso

.y 14

BCE
KL

Moxno momoiitn K 3agase no-gpyromy. CHavana onpeneaurts
pasmepsl NPAMOYroJbHMKA M 3aTeM aenaTh 06xon (m ¥ n — uessie
BEMYUHBL):

n:=0
m:=0
HU [OKa cnpasa cBobOoJIHO
BIIPABO
ni=n+1
KIj
HI [OK& CHM3Y CBOOOIHO
BHU3
m:=m+1
KU
y1B | PoGoT B npaBoM HMKHEM YIITY;
| n+1 — mupuna,
| m+1 — BHICOTA PAMOYTOJ/ILHHKA
€CJH chpasa cBoGOIHO

10
MU n pa3
| Bnpaso
K
HHaYE
luu n pas

BJIEBO

KI

BCEe
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HIU m pa3z

BBEPX
€ecJi cnpasa cBoGonHO
10
n pa3
1t
Ku,
HHaue
HU n pas
BJIEBO
Ki
Bce
KU

[lepeiinem renepsb k COCTaBICHMIO AJITOPUTMOB.

1) Mycts B namatv 3BM xpamurca BeanunHEa mn — MUHEMMAIb-
Hblif ypoBeHb pagMauuu. B no6oit MOMEHT MCIIOJIHEHUA AJIrOPUTMA
3Ha4Y€HME 3TOM BEJIMYIMHBI — MUHMMAJIbHBIA YPOBEHb pajualiu cpe-
IV POBEPEHHbIX KJIETOK.

AJIT B KJIETKY C MUHMMAJIbHBIM Y POBHEM palualuu
nano | Pobor naxoauTca B 1€BOM BEPXHEM Y1y
| npAMOYroLHKKA, OropoKEHHOT0 CTEHAMU
nano| PoGor naxonurea B KJIETKE C MUHMMAJILHBIM
| ypoBHEM panuanuu
Hay peu mn
mn := pajyauua
HI, NOKa cnpasa cBoGoaHO
BIIPaBo
€CJH pajHaluA<mn TO Mn:=paivaluf BCE
K
HIL [IOK& CHH3y cBoBOmHO
BHH3
€CJM pajMauMA<mn TO Mn:=paguauus BCE
€CJIH chpaBa CBOOOIHO

TO
HII oKa cnpasa cBoGOIHO
| BOpaBo
€CJIH pajMalMA<mn TO mn:=paivaluf BCE
K
HHage
Ml Ooka ciesa ceoboaHO
| BJIEBO
€CJAH palMauMA<mn TQ MN:=pagMauusa BCe
KN
Bce

KL
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y18 | PoBor HaxonauTca B HMXKHEM JIEBOM MM HHUXHEM
| npaBoM yriy; 3Ha4eH1e BEJIMIMHEB MN — MUHUMAJIBHBIA
| ypoBens pagnanuu

eCJH cnpaBa cBoGOIHO

B

HIL OOKa crnpasa cBo0oxHO M pajualMa>mn
BIPaBo

HHaYe
HI MOKa cjesa cBOOONHO M pagMalUA>MN
BJIEBO
Kn
BCe
HU [OKa cBepxy cBo0GOJHO M pajMauMA>mn
BBEPX
ec/iH crnpasa cBobOIHO
0
HI [0Ka crnpasa cBoGOAHO M palvauMa>mn
| snpaso
KI,
HHaue
HI [OK8 cieBa cBOGOIHO M pagyauua>mn
| Bneso
KI
BCe
K1
Kon

Bropas sacTs anropuTma ananornyna neppoii. Ucnonuaa ee, Po-
6or nauMHaeT 06Xol KJIETOK NPAMOYIroJibHUKA (BHIXOAA M3 IpPYroro
yria) u oGXOOMT MX IO TeX MOp, MOKa HE BCTPETUT KJIETKY C MAHM-
ManNbHBIM YPOBHEM paivaluu. JTO yTBEpXIeHUe HeTpyliHo oboc-
HoBatb. [eficTBUTENbHO, KOMAHAB epeMelienna BeinaoTca PoGoTy
TONbLKO NpH cobmonennu ycaosua “paguanus>mn”. Takum oGpasom,
ecan PoboT okaxerca B KneTke ¢ MUHWMaJbHBIM YPOBHEM paiu-
allMM, TO HH B ONHOM KOMaHI€ MOBTOPEHHMA NOKA& yCIOBHME He Oy-
net cobnonarsca, nosromy Pobor ne caenaer Gosbine HU ONHOrO
miara, T.6. OCTaHeTCH B KJIETKE C MUHMMAaJIbHbBIM YPOBHEM paiHalu.

2) B namaru 3BM xpanaTcA KOOpAMHATHI KJIETKM C MMHMMaJIb-
HbIM yYpoBHeM panuauum. [Iycts i, j — koopIMHATH TEKY el KJIETKH,
mn — MMHMMAJIbHBIA YPOBEHb palualnnm, k, 1 — KoOpaAMHATH KJIETKH
C MUHMMaJIbHBIM Y POBHEM PaialiMu M3 9MCJIa IPOCMOTPEHHbIX.

&JIT B KJIETKY C MUHUMAJIbHBIM YPOBHEM paiualnu
gano | PoGoT HaxoauTCA B BEPXHEM JIEBOM YTy
| npAMOYrobHMKA, OrOPOXKEHHOIO CTEHAMM
naxo | PoGor Haxoaurcesa B KI€TKE C MUEMMAIbHBIM
| yposHem paguanmum
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Hay pem mn, ey ijk,s
mn = ypoBeHb pajualuumn
i=0; j=0
k=0; s=0
HE, HoKa cnpasa cBoOOIHO
BIpaBo
j=j+1
€CJH pagHalMA<m

IO mn := pagHalug

k:=i
=]
BCE
K
HI NOKa CHU3Y CcBOOONHO
BHM3;i=i+1
eCJIH pagMaumMa < mn
TO mn ;= paiHaung
k=1hg

Bce
eciu crnpasa cBoGoxHO

Io
HI, [OKa cnpasa cBoGoaHO
BOpaBo; j=j+1
€CJIM pazuaiua < mn
TO mn := pajHauua
k=1; s:=j
BCE
KI
HHaYe
HU poka ciaesa cBobonHO
BlEBO;j:=j— 1
€CJM pajdalua < mn
IO mn := paguauna

k=1 8=

Y18 | PoGoT HaxoauTCA B [1PaBOM HHAKHEM WK
| neBoM HEMAKHEM yTily; 3Ha9€HMe BeIMIMHEBI mn —
| MHEMMAaNIBHBIIA YPOBEHD PagHaliy

BBEDX 10 CTEHBI

BJIEBO 10 CTEHbI

y18 | PoGoT HAXONUTCA B JIEBOM BEPXHEM Y1y

BHU3 Ha (k)

Bnpaso Ha (s)

XOoH
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ANropuT™MbI NOJYIMIMCE FPOMO3IKHE, C GOIBLIMM 91CIIOM NOB-
tTopos. M36exaTs 3TOro MOHO, HCIIOJIb3Y# BCIOMOraTeIbHEIE aro-
PUTMbI C Pe3yJIbTaTaMHU. JTO YNpaXHEHUE PEKOMEHIYETCA BbINOJI-
HMUTB [IOCJIE U3yuenua § 12.

§12. PE3YJIbTATHI AJITOPUTMOB
H AJITOPHTMBI-@YHKIIHH

Hukro He HaywuTCH XOpOWO cOCTaBAATH GOb-
IWHE NPOrpaMMbl,IOKA OH HE HAYYMTCA XOPOIO CO-
CTABJIATE MATILIE.

lzsug lpuc

B nmaparpade BBOIMTCA NOHATHE BHAA BEAMYMHBI, PACCMATPU-
BAIOTCA AJIMOPUTMBI C Pe3yJbTaTaMK M aJrOpUTMbI-PYHKUNH, 1AI0T-
cA npasuia paboTel C TAKMMU ANrOpUMTMaMK, ONKCkIBaeTCA paboTa
9BM npH BbI30B€ BCIIOMOraTe/IbHbIX aJI'OPUTMOB.

Ocnosubie neam. BeipaGoraTs y y4YamMXCA HABBIKM [PH-
MEHEHMA AJIMOPUTMOB C Pe3yJIbTaTaMH M aJIFOPUTMOB-PYHKUMIA, HA-
YYUTh UX NPABUILHO OQOPMIIATE TAKWE AJIFOPUTMBI, [IOHUMATL XOJ
ux Boinoanenus Ha 3BM, nats npencrasnenune o MexaHn3Me nepena-
94 MapamMeTpoB (apryMeHTOB M PE3yJIbTATOB) BCIIOMOraTeJbHbIX
aJIrOPHTMOB.

TpeGoBannA K 3HAHKAM M YMEHHAM. YYAUIUECA JOJIXKHLI YMETh
ONPENE/IATh BUJ, BEIMYMHB]; COCTABIATE W IPUMEHATHL ANTOPUTMBI C
pesyabTaTaMM ¥ aaropUTMbI-PYHKUMU; UCIONHATh AJATOPUTMBI M Ha-
XOIUTb MX Pe3yJbTaThl.

OCHOBHBIE NOHATHA

PeaynbTaTrom Bcex panee pacCCMOTPEHHBIX ANrOpUTMOB GBIIIH Aei-
CTBUA MCNoJIHUTENA. B § 12 BBOAATCA a)IrOpUTMBI, PE3YJILTATOM KOTO-
pPBIX HABJIAETCA NEpelaHHasds B OCHOBHOM ainroputM MHpoOpMauusa B
(opMe geruv i -peIy AbMamos.

Bennuuubi-apryMeHTbl M pe3ynbTaThl Ha3bIBAOT NApaMempa-
amu anroput™a. [lapameTrpsl oGecneynsaoT ABHYI0 MHOOPMALUOH-
HYIO CBA3b OCHOBHBIX M BCIIOMOraTesIbHbIX aJlrOPUTMOB, O3BOJIAIOT
NHACATh COAEPXATE/IbHEIE ANITOPUTMBI, He MCOOb3YIOIIME UCIIOTHU-
TEJIeH.

[Ipu BLI3OBE yCTaHABIMBAETCA CBA3b MEXLY (POPMATbHLIMU
napaMeTpaMd, ONMCAaHHBIMM B 3aroJjioBKe BCIOMOraTelibHOro
ANOPUTMA, H PaKMmuUNeCKUMU, YKA3aHHLIMA B KOMaH e BbI30Ba B
OCHOBHOM &JITOPHTME.

CpAa3b yCTaHaBIMBAETCA CTPOrO [0 NOPAIKY CJIEIOBAHMUA: NEPBbIid
dakTHYECKUIi COOTBETCTBYET nepsoMy dopmMaiibuomy U T.4. Caenosa-
TEeJIbHO, KOJWYeCTBO (OpMaibHbIX M (PAKTHYECKHX MapaMeTpOB
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JOJIKHO COBIafaTh, T.€. NapaMeTpsl JoJukubl GbITh Co2racoeansr
MO NUCRY.

Kpome Toro, ¢opmanbibie 1 GaKkTHIECKHE NAPAMETDBI NOJIKHBI
ObiTh Co2nracoeansr 1o muny. DaxTHIeCKHii NapaMeTp J0JKeH
6LITh BhIpaxenueM (118 apryMenToB) M MMeHeM Belimuuusbl (118
pe3y/LTATOB) TOrO XK€ TUIA, 9TO U COOTBETCTBYIOMMIA (POPMAIbLHBIM
napamerp.

[Mepenasy napamMeTpOB MOXHO NpPEACTABUTL B BUIE NPHUCBAMBa-
HHUA "popManbHBIi (= QaKTUIECKHA” 1A ApryMeHToB H “dakTrudec-
Kuit := popmansubli” A4 pe3ynbTaTos. Takoe npeicrasineane o0n-
AICHAET HEOOXOAMMOCTh COrJIACOBAHMA THUIIOB M HEBO3MOXHOCTH MC-
NMoJIb30BaHUA BhHIPaXEHM B KadecTBe QakTHIECKMX NapaMeTpoB-
pe3ybTATOB.

C ucnonb30BaHKeEM [1apaMeTPOB-Pe3y JIbTATOB CBA3AH OJMH CJIOXK-
Heiil Bonpoc. Yro mpousoiner, ecanm IByM pasHbiM (pOpMaJIbHBIM
pe3yJibTaTaM OCTABMTH B COOTBETCTBME OIHY M TY XK€ PakTMIECKYIO
peanuuny? Hanpumep, Tak Boi3BaTs ajqiropurm A49 u3 m. 12.5: “kByp
(1, —6, 5, n, x, x)’. PeaynbTaTsl TAKOrO BbLI30BA HENPENCKA3yeMbl M
CYILIECTBEHHO 3aBMCAT OT TOro, Kak peanusosad B IBM mexanuam
nepenasu napamerpos. Mbi Gynem cauraTs, 9TO NogoGHBIE BbI3OBBI
3anpemeHsbl PaBUIaMK AJITOPUTMHYECKOrO A3bIKA.

Beanuuna moxeT GbITb OJHOBPEMEHHO API'YMEHTOM M PE3YJIbTa-
TOM, B 3TOM CJIy4a€ OHa ONMCHIBAETCA B AJINOPUTME Kak apr pes (cm.
ynpaxHesnue 5, c. 114 yseGuuka).

Anzopummess-yHKY WU NPUHIMINAIBHO HUYEM HE OTIM9aloT-
CcA OT OOBIYHBIX AJIFOPMTMOB C pesyasrtaramd. Pasuuua numsb B
OdOPMIIEHMM CAMOI'0 aITOPUTMA U €r'0 BLI30BA.

Bri3oB 0GbI9HOrNO anropuT™Ma — 3TO OTHEJbHAA KOMAaHIa OCHOB-
HOro anroput™a. Beizos ¢pyHkuMM He TpeGyeT CneuManbHON KoMaH-
Ibl, OH MOXKET WMCIO0JL30BATLCA B JIOOOM BbIpAXEHUM B Ka9ECTBE
BEJIMYMHBI, TUI KOTOPOM OMpeleNAeTCA THIIOM pe3yibTaTa QyHK-
HHH.

OcoGennocty opopmieHna GyHKUMM CBA3AHBI C 0COBEHHOCTAMMU
ee MCNoJib3oBanua. PesybTar GpyHKUMH HE BK/IIOYAETCA B CIMCOK
dbopMabHbIX NapamMeTpos (310 Hapymmnio Gpi coOrjiacosanmne no yuc-
ny). Tun pesynbrara ykasbiBaeTca mepes MMeneM GYHKUMH, 9T0
COOTBETCTBYET MCNOJIb30BAHMI0O (QYHKIMM KakKk BEJIMIMHBI B
BhIpAXEHMAX.

Hma pesynsTara ¢ TOYKHM 3pEHHA OCHOBHOI'O &JIFOPMTMAa COBNA-
maeT ¢ umeHeM pynkuuM. Kaxerca ecrecTBeHHBIM MCIOJb30BaHHME
¥MeHH QYHKUMM B Ka4€CTBE MMEHH Pe3yJIbTaTa M B CaMoit QyHKUMH,
HO IIPM 3TOM CTaHOBMTCA HEBO3MOXHOM pexypcua (cm. m. 16.11).
OGpamenue dynkuum K camoil cebe GyneT BOCIPMHMMATHECA KaK
HCIOJIb30BAHME TEKYLIEro 3Hayenms pesynetata. [loatromy B Kage-
CTBE MMEHM pPEe3YJIbTaTd B AlropuTMe-pyHKIMMK MCIOJb3YeTCA clie-
HMalibHOE Cayxke0HOoE C/I0BO 3HAT.
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Bo Bcex mpumepax yueOHMKA 3HAY — EIMHCTBEHHBII pe3yJib-
tat pynkumn. Boo6ume rosops, GyHKUMA MOKET MMETL M pe3y/ibTa-
Thl, ONKCaHHbie 0ObI9HBEIM 00pa3oM, ¢ noMomelo closa pe3. Takue
pe3ylbTaThl HA3LIBAIOTCA Nobounbim 3Pgexmomn gynxyuu. B
yuebHuke ¥ nocoOuM GyHKIMK C N060IHBIM 3PPHEKTOM HE HCNOJIb3Y-
IOTCA.

[Ipu Mcnons30BaHMM roTOBBHIX QYHKIMH HAC MO-NIPEXKHEMY MO-
XKeT HE WHTEPeCcoBaTh BHYTPEHHMIT MexanusM paGorbl Gpynxkuum. B
3TOM CMbiC/ie QYHKUMM aHAJIOMYHbI KOMaHNaM oOpaTHOM CBA3M
MUCNOJIHMUTENEH,

OBIIHE YKASAHHA

o cux nop u3y4aauch aJirOPUTMbI, Pe3yJIbTATAMM KOTOPBIX GbI-
M U3MEHEHWUA B CPelleé MCIOJIHUTENA, UX BhINOJHEHHE WILTIOCTPHU-
posanock pucynkamu mons PoGora mam Yeprexuuka. [Nomarosoe
MCIMOJHEHUE aJIrOPUTMOB C BEIMIYMHAMU-PE3YJILTATAMM MOXHO
[pOCIEIMTh TOJILKO 0 cxeme namatu IBM.

[NonaTue anropuT™Ma-GpyHKUNN MOXKHO CONIOCTABUTE C MOHATUEM
dyHKMM B Kypce mareMaTuku. CXoNCTBO NOCTATOYHO OYEBUIHO, 4
BOT BOMpoC 00 OTAMYMAX sBiAercA Gonee toukuM. Moxer noka-
3aThCA HECKOJIbKO HEOXHAaHHBIM [IPUMEp anropuTMa-Gynkumu 6e3
aprymenTos (ynpaxueunue 7, ,r, ¢.102 yuebuuka). B mkosbHoit MmaTe-
MaTHKE TAKOe HEBOIMOXKHO.

AnroputmM-QyHKUMA C apryMeHTaMU MOXKET NPY Pa3HbIX BEI30BaX
BbIAABATb Pa3Hbl€ PE3YJbTATHI AJIA ONHMUX M TEX XK€ 3HAYEHWI apry-
MEHTOB. JTO OOBACHAETCA TEM, YTO PE3YJbTaThl AJIrOPUTMOB-
GYHKUMA 3aBHCAT HE TOJALKO OT 3HAYEHMIl apryMmeHToB, HO U OT
COCTOAHMA Cpepl McnoanuTe A, YTo6bl 3acTpaxosaTsca OT omuboK,
B MHpOpMaTHKe OGLIYHO NPUAEPKMUBAIOTCA TAKOrO NpaBMIa: NOCHe
MCNIOJIHEHMA airopuTMa-gyHKuun cocroanme namatu IBM (uckmo-
Yas BeAMIMHY-Pe3yJIbTAT) M CPedbl MCIIOJIHMTE/A OCTAIOTCA PeXKHMU-
MH.

PEKOMEHJAIIMH K BENEHHIO YPOKOB

Boizos n06oii KOMaHObl MCIOJHMTENA NPUBOIUT K KaKkoMy-
HUOyIb pe3yibTaTy. Pe3ynsTaThl MOXKHO YC/IOBHO pa3ie/iMTh Ha ABa
BMIa: U3BMEHEHUE CPelbl UCMIONHUTE A ¥ BETHIUHbI.

Komanja PoboTa "BHM3” M3IMEHAET €ro NOJ0XEHWE, KOMaHIa “3a-
KpacuTs” MeHfeT oGcTraHoBKy Ha nojae PoGora (nosasnserca sakpa-
IIEHHAA KJeTkKa). JT0 pe3yabTarhl Nepsoro ‘sMaa. Komannga “cumusy
ceo0onHO” §aeT B pe3yJibTaTe BEJIMIMHY THNA JIOT, KOMaHIa “palna-
uMA” UMEET PE3yNbLTAT THNA BEil. JTO Pe3yJibTaThl BTOPOrO BHAA.

MsbI yXxe ropopuiM, 9TO BbI30B KOMAaHIbI MCHOJHMUTENA NO Cy-
IECTBY HWYEM HE OTJMYAETCA OT BLI30Ba BCIIOMOraTeJbHOIO ajro-
purTMa. [loaTomy BCe ckazaHHOE O KOMaHIax B NOJIHOW Mepe MOXKHO
oTHecTH Kk aqropurmaM. OnHaKko NOKa BCe COCTAaB/IEHHLIE HaMU aJjl-
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TOPHTMBI NOJIy9a/Id B Ka9€CTBE pE3ybTaTa U3MEHECHHUA CpeNbl MC-
nonHUTeNs. B ajiropMTMHIEcKOM H3bIKE MOTYT MCIOJIL3OBATHCH
BCIIOMOTaTE/IbHLIE AJMOPUTMBI, NAIOMME Pe3yjbTaThl BTOPOro BHU-
fa — BEIMYMHBI.
Paccmorpum 3anagy:
AJIT MAPKWPOBKA TEIIbIX KJIETOK
npano | PoGor nepen BXo1oM B TyIMK,
| Mpymmii Bpaso
Hajxo | 3akpamensl KJIETKU, TEMIIEPATYpa
| B KOTOpPHIX BbILIE CPENHEH

CHavyana BBMIY NMpPOCTOTHI 3alaiM nocrapaemca oboiituce Ges
nomarooii petanusauuu. Teno anropurma Gyger Takum:

HaY pew s, HeJ n
s := 0| cymmapuas Temneparypa
= 0| 9110 aros B Tynuke
HIL NOKa chopasa cBOOOIHO

BIIPaBo
n=n+1
S 1=S + TeMmmeparypa

Ku
YIBin>0
si=s/n |s— cpegnas remnepatypa
HU N pa3d
€CJH Temneparypa > s
| xos3akpacuts
Bce
BJIEBO
KL
KOoH

Teneps pemnM Ty Xe 3a1aqy METONOM I10C/IE10BATEILHOIO yTOY-
Hennsa. Koneuno, Moxer nmokasarbCs, 9T0 B JAHHOM CJIy9ae 3TOT
MEeTON JuIb yCaoxHuT pemenne. Ho, pazoGpaBmuce B npouenype
nepegavu mapamMenmpoa Ha NpocToM [IPUMEpPe, Mbl CMOXKEM Ie-
peiitTu k 6osiee coepxkaTeIbHbIM 3aa9aM.

AJIr MAPKHPOBKA TEIJILIX KJIETOK
aano | PoGor nepes BXO10OM B TYNHUK,
| My muii Bnpaso
Hax0 | 3aKpamensi KJI€TKM, TEMIEpaTypa
| B KOTOpEIX BbIIIIE CPERHEIH
Ha9 Beux s, mej n
HaiiTH CPeHIOI0 TemMneparypy (s, n)
pasMEeTUTh TyNHK (s, n)
KOH
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AnropyT™ “HaiiTH CPEIHIOIO TEMIIEPATYPY” BBIIAET B PE3yJILTaTe
3HaYeHue CpenHeil Temneparypsl (Tvna pem) 1 YMCIO0 KJIETOK B TY M-
ke (tuna gej). Cocrasum ero:

AJIr HaiiTH cpenHIoo TemnepaTypy (pes seun s, peJl)
Jano | PoGor nepex Bxonom B Tynuk,
| nxymmii Bopaso
nanol s — cpennas remneparypa
|1— pnuua Tynuka
Hay
s=0; 1:=0
HU JIOK& cnpasa CBOGOIHO
BIIPaBO
l=1+1
$ 1= § + TeMneparypa

K

yIBl>0 | s—cymmapHas remnepaTtypa

si=5/1 | s—cpenuasTemneparypa
oH

Bropoii BcnnoMorareabHbIi ANrOpUTM:

&JIr PasMeTUThb TYNHMK (apr Bew s, meJ 1)
aano|s — cpennas remneparypa
[1— pauua Tynuka
Hano | 3akpamensl KJIETKH, TEMIIEpaTypa
| B xOTOpBIX BBILIE CPEAHEii
Hay

Hu 1 pa3
ECJH TemmepaTypa > s
| xos3axkpacurs
BCE
BJIEBO
Ku
KOH

[Mogemy Benmumubl s u 1 onucansl Tpuxkabl (B OCHOBHOM airo-
PHUTME KaK NMPOMEXYTOYHbIE, 4 B IBYX BCNOMOraTe/IbHLIX KakK apry-
MeHTBI M pe3ynsTaThi)? [leso B TOM, 9TO MepBblil ¥ BTOPOii BCIIOMO-
rarenbHble adropuTMsl 00TAlalT CaMOCTOATENbHOCTBIO, B3aMMHO
HE3aBMCHMMBI, ¥ OIMHAKOBbIE HMEHA NepEMEHHbIX B HUX HCIOJIb30Ba-
HbI TONILKO AJiA 00JierYeH A NOHMMAHMA X COBMECTHO# paboThl.

Ha npakTtuke coBnanenue vmed sosce He oOasarenbHo. bonee
TOrO, 3TH AIropuTMbI MOIYT GbiTh paspaboTaHbl Pa3HbIMM aJIPOPUT-
mucTamu (nporpaMmel NMINYT NPOrPaMMMUCTHI, & AJINOPUTMBI — BUIU-
MO, &JIFOPUTMMUCTDI).
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B NoATBEpXKIEHHE CKAa3aHHOro M3MEHMM HMMEHA BEJIWYMH B OC-
HOBHOM M BO BTOPOM BCIIOMOraTEJ/IbHOM aJIrOPMTMAX:

&4 MapKHPOBKa TeILJIbIX KJETOK
Jano | PoGor nepen BXxo1oM B TynukK,
| uay mwmii Bnpaso
Hajo | 3aKpamensl KJIETKH, TEMIeparypa
| B XOTOpBIX BLIIIE CpeaHeii
nay pem T, mea D
HaiiTK cpenniol remneparypy (T, D)
paameTuTh TynuK (T, D)
KOH

AJIT pa3MeTUTh TyNUK (apr peuy t, me d)
JAaHo |t — cpenHas TeMOepaTypa
| d — niMHa TYnuka
Hano | 3aKpamensl KJIETKM, TEMIEpaTypa
| B KOTOpBIX BbILIE CPENHEN
HaY

nn d pas
ecJH Temmeparypa > t
| 103aKpacuTh

-]
=
@
=
(=]

=
4

KoH

Kak paGoraer kaxablii 3 BCIOMOraTENbHLIX &JICOPUTMOB B OT-
IeNLHOCTH, NoHATHO. BaxHo pazoGpaThcA B MX B3aMMOJEHCTBHH, B
TOM, KaK NepBLIi N3 HUX nepegaem peayJibTaTsl BTopoMmy. [Ipouecc
nepegavy NAPAMEempoe B 1aHHOM CilydYae NPOMCXOIMT [0 TAKOM
cxeme:

AT HalTH CpeaHIo Temueparypy (pea Beur s, mea 1)
v v

OCHOBHOM aJIrOPHUTM: T D

&4r pasMeTuTh TynuK (apr Bew t, mes d)

Ha ypoke MoxkHO0 “0XMBUTL” aHATIM3 aITOPUTMA, BbI3BAB K JOCKE
y4ennkos (3roT npuem yxe ynomuraica). B paccmarpusaemom npu-
mepe notpebyorca 9eTsepo. [lycTs aa onpeneseHHOCTH aropuTM
“MapKMpOBKA TEIUIbIX KJIETOK” BHIMOJHAET YueHUK Aseplyx, anaro-
PUTM "HaiiTU CPEIHIO TeMnepaTypy” — y4eHuK [ucumn, anropuT™m
"pa3MeTHTh TYNUK” — yYeHUK Jaligensman, Hanbosiee OTBETCTBEH-
Hy10 poiis PoGoTa nopyaum oTanasuKky Jlebegeey.

PaccMOTpUM XOA BBINOJHEHMA ANrOPMTMOB IJIA TynuKa, u3006-
paxenHoro Ha pucyske 60. B kaxnoii knerke ykajaHo 3HaseHue
TEeMIIepaTYPhl.
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Pnc. 60

Asepbyx pucyer Ha nocke 06JacTh NaMATH AJIA CBOEro ajro-
PMTMa, BbIAEJIAET A9EHKH IJIA BETUIHUH:

&JIr MapKHMPOBKA TeIJIBIX KJIETOK

pem T peaD

I | l |

darem Aeeplyx Bbi3biBaeT K nocke l"ucuna.
lNucun BLIJEJIAET HA JOCKE 9aCTh NaMATH IJ1A CBOET0 aJropurMma.
3aTeM BLINONHAET NEPBYIO CTPOIKY (KOMaHIbI IPUCBAMBAHNA):

QJIr Hali{TU CPEIHIO TEMIIEPATYPY

Beil s pexal

Iucuwn. Cnpasa ceoGonuo?

JleGeges. [la.

I'ucun. Bopaso!

Jlebeges nepememaer PoGoTa Ha onuH War BOpaso.

Tucun ysennumpaer sHavenue | Ha eIMHMLly, nocie Yero o6-
pamaerca k JleGegesy: "Temneparypa?”

Jlebeges. [lats. )
lucun 3aHOCUT NOJTy9EHHOE THUCIIO B AYEHKY S...

B aTOoM MecTe MBI IPOMYCTHM 9aCTh AMaiOra H oGpaTHMCa cpasy
K MOMEHTY OKOHYaHMA BbINOJIHEHUA NIEPBOr0 BCIIOMOraTe/IbHOrO aji-
ropuT™Ma.

Tucuwn BuinONHAET NOCHEAHEE NPUCBavBanue (3HaYeHue s B 3TOT
MOMEHT paBHoO 34):
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T HATH CPeJHIO TEMIIEPATYPY

lucun coobwaer snavenma Beaudud AeepOyxy: “lleppas Benu-
YMHA PaBHA BOCHMM C MOJIOBMHOI, BTOpas — YeTsipem”. [locne atoro
CTHMPaeT C JIOCKHM CBOIO 9aCTh IAMATH M CAAUTCA HA MECTO.

Asepbyx 3aH0CMT noaydeHHbI€ 4Mciaa (B nopaiake MX NOCTym-
NI€HKA) B COOTBETCTBYIOMME AYEHKM:

&JI' MAPDKHMPOBKA TEIJIbIX KJIETOK

pemn T ueaD
| 8.5 | | 4

AeepGyxBri3biBaeT K 10CKE Jaligensmana.

Jailigensmait BbiaeideT 06 IaCTe MaMATH C AYEiKaMHK IJIA CBOEr0
ajnropMTMa, cnpammusaer y AeepOyxa 3HaueHUA BEIMYMH.

AeepGyx. lleppaa BennunHa paBHAa BOCBMM C MOJIOBMHOiA, BTO-
pafA —yeTbIpeM.

Jaiigensman 3aHOCUT 3HAYCHUA BEJIMINH B A9CHKH:

&JIr pasMETUTh TY MK

Bem t nead
| 8.5 | | 4 |

Jaiigensman. Temneparypa?

JleGeges. Bocems.

Jaiigensman. Bneso!

JleGegee nepememaer PoboTa Ha OJMH 1Iar BJIEBO.
Jaiigensman. Temneparypa?

Jlebeges. [Isenanuars.

Jaiigensmarn. 3akpacurs!

Jle6eges 3akpaniMBaeT KJIETKY.

Jaiigensmar. Baesol ..

U tak nanee.
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3aKOHYMB BLINIOJIHEHUE CBOETO arOpUTMa, Jaligeibman CTHpa-
€T C JIOCKM CBOI0 061aCTs NaMATH M BO3BpalaeTca Ha MecTo. Aeep-
GyX yXOIWUT Ha MECTO, HE CTHpas CBOI0 06J1aCTh NaMATH, HO CTEPEB
AYEIKM C NPOMEXYTOYHBIMHA BETMIMHAMM.

Takum oGpasom, Ha HOCKE OCTaeTCA YMCTas 00JacTh MAMATH
OCHOBHOI0 anropurma M noje PoGora, Ha KOTOpOM BTOpaA M TPEThA
KJIETKM TyMKa 3aKPalleHbl.

B o n p o ¢ . Kakue pe3syabraTsi 66111 BbIIAHBI IEPBLIM BCIOMOTa-
TEJIbHbIM AJIFOPUTMOM?

O TheT.3uayeHne cpeaueil TeMnepaTypsl, YMCJIO IAroB M HO-
poe noJoxenne PoGora (8 BocTOUHOI KJI€TKE TynuKa).

B o i p o ¢ . Kakossl pe3yisTaThi BTOPOro BCOOMOraTeabHOro aji-
ropur™a?

O 18 e 1. HoBas obcranoska na nojie Pobora — on BepHyJica B
MCXOIHOE MOJI0XKEHWE, HY K Hble KNeTKH 3aKpalleHbl.

B o i p o c. KakoBbi pe3ynbTaThl OCHOBHOT'O anropurma?

Orseer. Oun coBnagaloT ¢ pe3y/bTaTaMi BTOPOro BCIIOMOra-
TEJbHOIO aJIFOPHTMA.

Pemum ewme ogny 3agavy. PoGoT B BEpXHEM JIEBOM YIIIy MpAMO-
yroJibHuka pasmepom 10 X 6. Hailiti 9ncno sakpameHHBIX KJIETOK
BHYTPH NPAMOYTOJAbHHUKA.

&JIF YMCJI0 3aKpalleHHbIX KaeTok (pe3 men k)
aano | PoGor B Bepxnem J1eBOM yYIi1y
| npamoyroabHuka pasmepom 10 X 6
HAXO | k — 4MCI0 3aKpalll EHHBIX KJIETOK
Hay
k=0
HU 3 pa3
nojcyer snpaso (k)
BHM3
noxcuer siaeso (k)
ecaH CHu3y cBoGOmHO
| 10 BHUS
BCE
Ku
KOH

ANropuT™M “MOACYET BJEBO” AHAJIOTMYEH AJIMOPUTMY “MOACYET
BIpaBo”, IPUBENEHHOMY HUXKE.

&4r nojcyeT Bnpaso (apr pes mes m)
dano | PoboT B 3anagHoii KJaeTKe Nonochi
Ha 10 | HaliIeHo 9MCNI0 3aKpallleHHbIX
| knerok Ha nonoce
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Ha4
HU 9 pa3
eCJH KJIeTKa 3aKpameHa
Tom:=m-+1
BCE
BIIPaBOo
Ki
£CJH KJIeTKa 3aKpamieHa
Tom :=m-+1
ce

|
BCE
KOH

PaccmoTpenHblii npUMep HHTEPECEH TEM, 9TO M OCHOBHOI, M BCNO-
MorareJibHbl€é aJrOPUTMBl 3aHMMAIOTCA NOACYETOM ONHOTO mapa-
MeTpa, Mepefasad ero 3HadeHue APYr APYry Kak actadeTHyio na-
JI0YKY.

Bo BcniomoraresibHbIX 21ropuTMaX BCTPETHIICA HOBBIA BIAL BEJIM-
9Bl APryMenT-pesynbTar (apr pes).

Teneps Mbl 3HaeM BCE 9€ThIPE BUia BEJINMYMH B AJITOPHTMHIECKOM
A3bIKE:

1) aprymenTs;

2) NIpOMeXYTOUHbBIE;

3) peayabTaThi;

4) apryMeHThI-pe3y b TaThI.

[lo3HakOMMBIIKCE C Pe3yJIbTATAMM M apryMeHTaMu-pe3yIbTaTa-
MU, Mbl MO2KEM PEIIATh HE TOJILKO 3a1a49M YN PaB/IeHUA aBTOMAaTHYeC-
KMMM YCTPOICTBAMM, HO M MHOTHE 32129 U3 MATEMATUKH, PUIUKK
M T.I.

[NlonpoGyem, HanpuMep, BHIYUCIMTbL BEPOATHOCTE MAKCHMAIBLHO-
ro BbIMCpbia B cnoptinoro 6 us 45. Jlia 3T0ro Hago NOUCYMUTATH
4HCJI0 BO3MOXHBIX KoMOuHanuii. OGpaTHoe emy 91ciio u Gyner ucko-
moii BepoAaTHOCTHIO. PacyeT uncia koMGuHaUMiA caeaeM MO M3BeC-
THOI U3 MaTeMaTUKH GopMyie:

45!
oo A
45761 (45— 6)!

BocknuuarensHbiii 35aK BOBCE HE TPeOYET KPUYATH [IPH YTEHHUH
3aMKCaHHOIO BEIPaX €HUA. JTO 3HAK MATEMATHIECKOM ONepaluu, Ha-
3blBaeTCA OH Ppaxmopua.i U 0603HavaeT NpoU3BeIeH1e BCEX HATY-
PanbHLIX YMCEJ OT EIMHMIBI 10 YKa3aHHOrO TMCa.

Hanpumep: 61 = 1-2-3-4-5-6 = 720.

a1r cnoprioro 6 u3 45 (pes wea c, pem, b)
Hauo| b — BEpOATHOCTH BHIMIPHIIIA
| ¢ — aucno xomGuBaumii
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Hag mey ml,m2,m3
dakropuai (45, mi)
daxropuai (6, m2)
dakropnan (39, m3)
c:=ml/(m2 %« m3)

bi=1/c
KoH
anr paxropuan (apr meyn, pe3 yesq m)
aagoin>0
Haxo | m = 1x2+3%4% ... »n
Ha9 pex k
m=1l;k=2

Hu noka k €< n
| m=kem; ki=k+1

X
KOH

3ameTuM B CKOOKaX, 4TO NPUMBENEHHBLIHA AJMOPUTM AAET MAJYIO
TOYHOCTb BLIYMCJICHIMIA, ¥ MOXKHO NpenoxuTh 6oiee Xxopommii Bapu-
aHT, YNPOCTUB BhipazKeHHe.

CpaBHMB OCHOBHOI aJIrOPUTM C QOPMY IO BHIYMCIIEHHA, Mbl BH-
IHM, 9TO B JIOPUTME NPOCTOTA U HAlJAXHOCTL NOTEPAHLI. J],BIIO B
TOM, 9TO BeIpaxceHna Tumna 45! p maremaTvke 0603Ha4aI0T Kak one-
paluuio, TaKk M ee pesyJbTar. A B 3anucu "¢Pakropuan (45, m1)” Ha
aJIrOpUTMMYECKOM A3biKe UM ("akTopua”) U peayabTaT aIropur-
ma (m1) He COBNANAIOT.

B anroputmMuueckom s3bike npenycMOTpPeHa BO3MOXKHOCTb Ha-
3BaTh OJMHAKOBO aNropuTM M ero pesyiasTar. (Cpasumre: 3anuch
“reMneparypa” obo3nataeT onnospemMenno v xomauny PoGora u ee
peaynbrar.) Koneuno, npu aTom pesynbraToB MoxeT Ot He Gonee
OIHOIrO.

Borauciienue gpakTopuana MOXKHO 3anucaTh Tak (cm. Taxxe c. 106
yuebHUKA):

aar mes gaxr(apr ue n)
aano|n>0
HAXO | 3MaY = 1424344 % ... xn
Ha4 pea k
3nay:=l;k:=2
HO moxka k < n
| amag=k=znaw;k:=k+1
Kl
KonH

danucanEblii anropuTM BhI9MCIeHUA QaKTOpHMalia OTIMIAETCA
TEM, 9TO NEpel ero MMeHeM ykasaH Tun (UeJ), a BEyTpM MCHOJIb-
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30BaHO HOBOE cJjiyxke0Hoe coBo 3nay. CMBICH 3THX M3MEHEHMIA N0~
HATEH, €CJIM YYECTb COBNAgeHUe UMENU ANZ0PUMMA U UMEHU
ezo peayasmama. Takue airopuTMbl Ha3bIBAIOTCA GAIZ0pUMAMA-
MU-PYHEYUAMU,

HcnpaBum OCHOBHO# aNrOpMTM, MCNOJB3Yf COCTABJICHHBIN aJl-
ropuT™M-QYyHKUHIO:

air cnopTiioTo 6 u3 45 (pez weJj c, pem b)
aano |
Hano | c — gucno komGuHanmiA
| b— BepOATHOCTD BBIMIPbIIA

¢ = akr (45)/ (paxr (6) * paxT (39))
b= / c
KOH

Beinonnenue aaropurMa NaeT Takue pe3ayJbTaTel: ¢ = 8145060;
b=1.227738E—7.

3anuch 3HaYeHMA BeNUIMHBI b TpebyeT nmoscHenmii. 3TO TaK Ha-
3bIBaEMaA MOKAIAMEAbHAA WIH IKCNOHeHYUAIbRAR (opma
npeacrasnenns yncia. (CpasauTe 3HA9€HMA CJIOB “NIOKA3bIBATL” M
”3Kcnoumposats”.) JJ11 NpoCTOTHI MOXKHO CYMTaTh, 9T0 Gykea “E”
3aMeHAeT CI0BOCoYeTanne “yMHOXkHTh Ha 10 B ctenenn”. Toraa

b = 1.227738 ymnoxwums Ha 10 B cmenernu —7 = 1.227738X
X107,

[Mockonbky yxke cymecrsyer, mo Kpaiineii mepe, ABa BapHaHTa
CHOPTAOTO M BO3MOXKHO NOABJIEHWE HOBLIX, TO COCTABMM AJTOPUTM
N4 11060ro ciryYas Mrpsi:

&JIr cniopTioTo (apr e a, d, pea wes ¢, pem b}
panwoa>d |sapuant yraneipanua:d u3a
Hauo | c — ancno komOuHauMii

| b — BEpPOATHOCTL BBIMPBIIA

¢ := pakT (a)/ (paxr (d) * paxT(a — d))
b=
KoH

3amMeTHM, 9TO MBI BHOBb BOCMOJIb30BAJIMCh AJIrOPHUTMOM-
dyskuueii "Ppakr”. 3anucas ee B namars IBM, Mbl MOXeMm ee npu-
MEHATb HapAldy CO CTaHgapTHeiMM Gynkuumamu (Ttabn. ma c. 56
yyebuuka).

Bui3os “cnopriaoro (36, 5, coteranmii, BEpOATHOCTD)” HaCT TakKHe
pPe3yJbTaThi:

coueTanuii = 376992;

BEpPOATHOCTB = 2.652576E—6.
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HekoTopsie BbiBOIbBI:

1. He cymecrByeT 3anay, kOTopble Heb3A pemuTs Oe3 anro-
puTMa-pyHKUMU. ANropuTM-PYHKIUA NTUIIE NO3BOJAET CIENaTh 3a-
nuck Gonee HaraA AHOIA.

2. Tak kak uma anropuTma-gpysHkuumn o603HAYAET TAKXKE €€ pe-
3yNbLTAT, TO B 3aroJIOBKE Nepel MMEHEM HAN0 yKa3aTh THUI Pe3ylib-
TarTa.

3. Y aaropurma-gpysxkuun moxer OviTh He Gonee oauoro pe-
3yasTara (XoTa B npouecce paGoTbl MOXKET M3MEHHUTBCA Cpela Mc-
NOJIHUTEA Kak “nobounslii adpdexT”).

4. B Tene anroput™Ma-QyHKUWM €e pe3ynsTaT 0003HaYaeTCA CIy-
Ke0HbIM CJIOBOM 3HAY.

S. BepoaTHOCTL BLIMIPBIIIA B CIOPTIOTO S M3 36” Gonbine, 4eM B
urpe “6 u3a 45”. Bupouem, oGe BepoATHOCTH BLIUIPHIIIA O4YeHb 6/M3-
KM K HYJUO.

Ocraerca paccmorpers pabory namatu 3BM npu Beizose anro-
purma-Qpyakund. Cueiaem 3To Ha NpUMeEpE U3 aJIrOpMTMa “CHopTIIo-
TO 6 M345™:

¢ = pakr (45) / (pakr (6) * pakT (39))

Bcrperus Boizos “dakr (45)7, IBM sbinenser B namaTi 061acTh
TAKOro BHAa:

ajar dakT
mea 3Hag apr uean

l | { 45 |

B xoHUE BeINONHEHUA AIropuT™Ma-QYHKUMNA NaMATbh NPUMET Ta-
KoM Bu (3HaYeHMe k IPH BBIXOIE M3 UMKJIA CTEPJIOCH):

aar paxr
ameak ueg Hay 4pr uejn
| | [ 1.196222E+56 | | 45 |

JareM nonyYeHHOEe 3HaUYE€HME NOIACTABIAETCA B OCHOBHOH ai-
FOPUTM:

¢ = 1.196222E+56 / (pakT (6) * pax (39))

a BcA 006J1aCTh IAMATH aNropuT™Ma-OyHKIMNA CTUPAETCA.

[Mocne aToro BrinoguAeTCA BbI30B "daxT (6)”. IBM BHOBB BHIAENA-
€T B IaMATH MECTO II aJIrOpUTMa-pyHKUUK “"PaKT”:
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ajar akr

peJ 3Hay apr mejan

IloncTranoska Moy4eHHOro 3HAYEHUA B OCHOBHOM aJIrOPUTM MO~
cjie 0OKOHYanuA paboTel aaropuTMa-pyHKUMH NPUBOIMT K TAKO 3a-
NHCH:

¢ = 1.196222E+56 / (720 * pax1{39))

AHaJIOrM9HO NPOMCXOIUT TPETHIA BHI30B aJiIropuT™Ma-pyrkuuy. B
pe3yJabTaTe BbI30Ba CTPOYKA B OCHOBHOM aJIFOPHTME PUMET TaKOW
BUIL:

¢ :=1.196222E+56 / (720 » 2.039788E+46)

[ToTom BLINONHAOTCA BLIYUCICHHA:
c:= 8145060

Haxoneu, BBLINOJIHAETCA KOMaHla NnpyuceavBaHuA, T.€. B nqeﬁxy
”c” OCHOBHOI'O aIrOPMTMA 3aMMCHIBAETCA MOJIyYeHHOE 3HAYeHHE,

3anmiem B CAOBAPSH:

pe3 — BeJIMYHHA-Pe3YJIbTAT;

apr pes — BeJIM4MHA, ONHOBPEMEHHO APIrYMEHT M Pe3yJIbTAT;

3HaY — pe3yJbTAT alroputMa-QyHKIUM.

IlpuBegem BapuaHTBI 3alaHMiA IJIA MTOrOBOI MPOBEPOYHON pa-
GOThI.

3ananne 1

Bnumure xoMmmentapuu nocie gano v nano. Mcnonuure anro-
PMTM NpPHU 3aaHHOM 3Ha9eHuu X. Mao6paaure B TeTpagu cxemsl na-
maTH ABM B MOMEHTEI HCIIOIHEHMA CTPOKM, OTMEIEHHOI 3BE310YKa-
MH.

Bapuanr 1

x =365

air cus (apr pey x, pea ey y)
panox=0]|

panol

y=0
HO moka x > 0
y =y +mod(x, 10}
x = int{x/10)
| e
KLl
KOH

2 [



Bapuant 2

x=412

anr 136 (apr uen x, pea uea y)
panox=0|
nauol

Hay
y=0

nu moka x > 0
y =10 % y+mod (x,10)
x :=int (x/10)
l Aol
Kn
Kom
3ananue 2

Ha nose Pobora uMeeTca TyNMK IMPHUHOK B OIHY KJIETKY, Or-
PaHMYEHHBI CTEHAMHM M MMEOIMH HEeU3BeCTHYIO IuHY. Tynuk
NpOTAHYJICA cieBa Hanpaso. Bxox B Tynuk cnesa. Hekotopsie kier-
KM BHYTPH TynHKa 3akpaiensl. PoGoT cTour po3ie BXxoaa B TyIuK.

Bapuanur 1

CocraBbTe aJIFOPUTM HAXOXJEHUA CPEIHEll TeMmepaTyphl B 3a-
KpallleHHBIX KJeTKax TYNHMKa. YYTHUTEe, YTO 3aKpalleHHbIX KJIEeTOK
MOXEeT He 0Ka3aThCA.

BapuauTt 2

CocTaBbTe aJIrOPUTM HAX0XKIEHUA MAKCHMMAJILHOIO 3HAYEHMA pa-
AMANMU B TEX KJIETKAX TYMKa, KOTOPbI€ HE 3aKpanlenbl. YYTUTE, 4T0
MUHHMMAbHAA BO3MOXHAH PAJMALMA PaBHa HY IO,

dapanue 3

[Ipy BLINONHEHWHM 3aNAHWA PA3PEILACTCH MCIOJbL30BATH A0~
PUTMBI-pYHKIMK, IpUBElEHHbIE B yaeOHMKe.

BapuanT 1

Jlanel croponsl Tpeyroabauka. CoCTassTe ajropuT™M Haxoxie-
HMA MaKCUMAJIbHOM BbICOTHL.
BapuanT 2

Janel Tpu uncna. CocTaBbTe aIrOpUTM HAXO0XIEHWA 9MCIA C
HauMeHbLIei npo6uoii 4acThio.
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YKAZAHMAK YIIPAXKHEHHAM

1.a) AJr paccTOAHME IO CTEHbI BpaBo (pes me n)

pano | npasee PoGoTa ecTs cTeHa

nano | nonoxenne Po6ora He M3MEHUIIOCH, N — YUCJIO IIATOB,
| koTopoe nano cuesars PoGoty, uTo6bl MONOHTH K CTEHE
| BoTHY!I0 (T.€. 9NCH0 KNeTox Mmexny Po6orom u cTenoii)

Ha4

n:=0

HIL [poKa cnpasa csoGoaHO

| Bnpaso; ni=n+1

KL

Bieso Ha (n)

KOH

6) aiar paccToanuMsa BOpaso u Baeso (pea mesnl,n2)
aano | npasee u nesee PoGora ecTh cTeHbI
Haxo | nonoxenue PoGora ne H3MeHUI0CH, nl — paccrofaue
| BnpaBo 00 cTeHsl, N2 — paCCTOAHMNE BJIEBO J0 CTEHLI
Hay
paccTosHue 10 cTensl Bupaso (n1)
paccToAHKE 10 CTEHbI BJ1eBO (n2)
KOH

Bcnomorarenshblii ajJropuTM “paccTOAHME IO CTEHBl BOpaso”
CMOTpPHTE NIPM pelliedny ynpaxHeHuud 1,a; BCIOMOraTeibHblii ajiro-
pPUATM “paCCTOAHME [0 CTEHBI BJIEBO” 3aMMChIBAETCA aHAIOrMYHO.

B) a4r K GimMxaiilueii cTeHe BIpaBo W/l BJIEBO
Jano | npasee u nesee PoGoTa ecTb CTeHbI
nano | PoGor nogomen k 6nnxaiimeii U3 3THX CTEH
Hay uej nl,n2
paccTosHUA BNpaso M BJjeso (n1,n2)
ecian nl<n2
TO BIIPaBoO 10 CTEHBI
HHAYEe BJIEBO IO CTEHEI

BCe
XOH

r) Coctasum mian. PoGoT npoxoauT 10 KOHUA TYNMKA, [IPH 3TOM
BEIMMCIIAIOTCA CPEJHAA TEMIEPATYPa M CPeIHMI YPOBEHb pajyaluu.
3arem PoGOT BBIXOIMT M3 TYNMKa, M BO BPEMA BbIXOIA MOICYATHIBA-
€TCA YMCJIO ONACHBIX KJIETOK.

AJIF NI0JICYET YUCJIA ONACHBIX KJeTok (pe3 mesn)
pano | PoGot Ha kneTky nesee Tynuka, yXoaAmero BIpago
Hﬂg()' nojaoXxXeHue Poﬁora HE MIMEHHMJIOCH, 1 — 91CII0 KJIETOK,
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| B KOTOpHIX M TEMNIEPATYPA M YPOBEHb PATUALIMHM
| BhILIE CPENHMX 3HAYEHUA B TYIMKE
Hay Bem 1, jej m
m:=0; r=0; ©=0
HI poka crnpasa CBoGOIHO
Brpaso; m:=m+1| m — 9KUCI0 KJAETOK
r:=r+paamanual r— cymma yposHeil paauanmii
t:=t+Temneparypal t— cymma remneparyp
K1
ri=r/m| cpenHwii ypoBeHb paiHalIMK B TYIIUKE
t:=t/m| cpenHee 3HaYeHME TEMIEPATYPbl B TYIMKE
n:=0
HI, MOKa CHHM3Y CTe€HAa M CBEpXy CTeHa
€CJIM palvalMA>T M TeMIepaTypa>t
Ion:=n+l
BCe
BJIEBO

Kn
KoH

n) aar Guksyp (apr pemt p.q,pes umen n, pea pem x1,x2,x3,x4)
aano | p uq — koapduumenTsl GNKBAAPATHOrO YPaBRHEHUA
| Xsesed+p K 24+q=0
Haxo0 | n—9KCIIo pa3HbIX KOpHeit, x1—x4 — kopuu (eciu ecTs)
pHay pemy yl,y2.d, peqg m | ucnonpayem 0003HAYEHUA y=x#+2
| d:=p*p/d—q
BhIOOD
npu d<0:yl:=—1; y2:=—1
npu d=0: yl=—p/2
npu d>0: yl:==—p/2+sqrt(d); y2:=—p/2—sqrt(d)
BCE
Y18 | 1160 y1<0 1 y2<0, iubo y1>y2
BRIGOD
OpH y1>0 | y2>0 : n:=4; x1l:=—sqrt(yl); x2:=sqrt(yl)
x3:=—sqrt(y2); x4:=sqri(y2)
opH y1>0 u y2=0:n:=3; xl:=—sqrt(yl); x2:=sqgrt(yl)
x3:=0
OpH y1>0 m y2<0 m:=2; x1l:=—sqrt(yl); x2:=sqrt(y1l)
npu yl=0:n:=1; x1:=0
HHave n:=0
Bce

KOH

B nepeom peifope crnenuanbHOE 3HaYeHWe "—1” Hcnosb3yerca
KaK npp;auax OTCYTCTBHMA KOpDHEil B COOTBETCTBYIOIIEM Ciy4ae (Tak
kak y=0).
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26 YHPH.KHBHHB BBINOJIHAETCA N0 aHAIOrMM C TEM, KaK 3TO clejla-
0 B 1.12.11. 3BM Bruigaer Yeprexnuky 13 komaun:

CMECTUTHCA B TOIKY (0,2 )
OMYCTHTH NIEPO

cMecTuThCA B TouKy (0.2, 1.8)
cmecTuThCA B TouKy (0.4, 1.6)
cmecTuThcA B Touky (0.6, 1.4)
cmecTuThCA B Touky (0.8, 1.2)
cmecTuThCA B TouKy (1.0, 1.0)
CMECTHUTLCA B TOUKY (1.2, 1.44)
CMECTHUTLCA B TOUKY (1.4, 1.96)
CMECTHTBCA B TOUKY (1.6, 2.56)
cmecTuThCA B Touky (1.8, 3.24)
CMECTHUThLCA B TOIKY (2.0, 4.0)
NONHATH [IEPO

3ameTuM, 9TO YMCI0 KOMAH T, BuIanHbIX YepTexXHUKY, npesbima-
eT Ha 3 3HaYeHMe BEJMIMHBI N: B TEJE LMKJ/4 BbIIAETCA MO ONHOA
KOMaHJ€ [PH KaXJIOM [IPOXOJE, IBE KOMaHIbl BLIJAIOTCH JO LMKJIA U
olHa — [0cae.

3. a) Us xypca ¢usuku uasectro, 910 {(ecam npeneGpeds comnpo-
TMBJIEHMEM BO31yXa) MAKCMMAJILHAA BLICOTA OIBEMA Tella, GpolIeH-
HOI'O BEPTHKAIBHO BBEPX CO CKOPOCTHIO V, ONPEAEIAETCA N0 GhomyIe
h=v2/(2g), rae g — yckopenue csobognoro nagenus. 3ty Gopmyy
HeTpynHo BeiBecTH. [lycTs t —Bpems, npomenmee nocine Gpocka.
CkopocTh IBMXYLIErocsa Teia pasHa v—gt. Makcumanshas BbicoTa
JOCTUraeTCA B MOMEHT, KOTjJa TEJO NpPEeKpalliacT NONHMMATHCA M
HaYMHAET NajgaTh, T. €. Korga v—gt=0. Taxum oGpasom, Makcumans-
Had BbICOTa IOCTUraeTca npu t=v/g. Otcona

h=gt?/2=g(v/g)*[2=v?/(2g).
[Ipumem g pasubim 9.8. [Nonysaem anropur™m:

4JIr BeIn MaKcuMalibHan BeicoTa noasema 1 (apr pew v)
Jano v=0| reno 6poieHo BepTHKAILHO BBEPX CO CKOPOCTHIO V
Hajo | Haiinena MaKkCHMalibHaA BLICOTA IOABEMA
a

| amag:=(vev)/(2+9.38)

KOH

6) BeprukanpHan cocTasnfiomans CKOPOCTH Tena, GPOmEHHOro
MOJ YTJIOM O K NOPM30OHTY CO CKOPOCTbIO vV, paBHa B MOMeHT Opocka
vasin o. Makcumanbuas BbICOTa NOABEMA [10JHOCTBIO ONIpee/IAeTcA
3HaYeHMeM 3TOM Beamumnabl. Bocnonssyemcs aJIrOPHTMOM M3 Npelbl-
AYIIEro 3ajaHuna:
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&JIC BE1ll MaKCMMaJlbHaA BLICOTA Noabema 2 (apr pew v, o)
Jano v=>0 u 020 u a<3.14/2 | resio Gpomeno co CKOpoCThIO V
| mon yrmiiom o K ropM3oHTY
Hano | HaiineHa MaKCHMaJIbHAA BHICOTA IOTBEMA
nay
| amag:=makcumanbuan BoicoTa nognema 1 (v = sin(ar))
KOH

MoxxHo cocTaBHTh JI'OPUTM H HENNOCPEACTBEHHO:

Hay
| amaw:=(v «sin(ar)) *+2 /(2 « 9.8)
KOH

dameTuM, 9TO, MCNOJB3YA AIrOPUTM “MaKCHMMalbHaf BLICOTA
nogbema 2”, MOXHO MOJYYATh MAKCHMAJIBPHYIO BBICOTY [IOIbEMA Te-
713, GpolenHoro BEpTUKAJILHO BBEPX, B Pe3yJibTATE BLI30BA “MAKCH-
MaJibHasA BbiCcOTa nojbema 2 (v, 3.14/2)".

[lpu cocraBienMy anropuTMoB B 3ajladax B)—j) BO3MOXKHBI pas-
JIAYHbIE NOAXOLbl B 3aBUCMMOCTH OT TOIO, HACKOJBLKO CyLUECTBEHHO
MCIOJIb3YETCA 3a1aHHOE KOJIMYECTBO YMCeN — TpU. B “nepebopuom”
BaPUAHTE ABHO BLIMMCHIBAIOTCA YCJIOBMA, MPH KOTOPBIX NOJYYaETCH
COOTBETCTBYIOWMIA pe3ynbTaT. B “yHUBEpCanbHOM” BapuaHTe Mole-
JUPYIOTCA METONbI paboThl ¢ TabJIMYHBIMM BEIMYUHAMM, 31ECH [0
ouepenu oOpabateiBatorca aprymenTtsl a, b u c. llenecooGpaszuo
MPOBECTH CONOCTaBJIeHUE 3THUX IBYX BAPMAHTOB, HallpUMep, Ha 3aja-
9e B).

B) CocTasuM “nepeGopublit” ajiropurTM:

AJIT ey KOJIMYEeCTBO MaKCHMATLHBIX (apr pem a, b, ¢)
aanol
Haxo | 3nay = KOIMYECTBO MAKCHMATILHBIX YMCEJ]
| cpenn Tpex 3ananabIX
Hay
BriOOp
npH a=b H b=c:3mau:=3
npw a=b ¥ b>c pan
=C H C>bHau
b=c § c>a:znay:=2
Hiause 3nag:=1
BCe
xon

ITOT AJIFOPUTM NPOCT MO CTPYKTYPE, HO IJIOXO MOJJAETCA MOIH-
duxauuam. Eciu, Hanpumep, TpeGyerca HaliTH KONHUYECTBO MaKCH-
MaJIbHBIX 9MCEJ1 CPEIM Y€ThIPEX, TO AJITOPHUTM IPHIETCHA COCTaBIATh
PaKTHIECKM 3aHOBO.
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Paccmotpum apyroii, Goiee yHuBepCaibHbiii aJIrOPUTM:

&K 1€ XOJIMIECTBO MaKCHManbabix 2 (apr pem a, b, ¢)
namno|
Hajo | 3HaY = KOJIMIECTBO MAKCHMAJIBHBIX YMCEl

| cpenu Tpex 3anaHubIx

Hay Beul x

x :=max (a,b)

x =max (x,c)

y18B | x =max (a,b,c)

anay:=0

eCJaH a=x TO0 3uHauyw:=3nau+l Bce

ecau b=x 710 3Imaw:=3Hag+l pCe

€CJIH C=Xx TO0 3HAY:=3Hay+l pBce

KoH

Ecau Hy2kHO HAHTH KOJMYECTBO MAKCHMaJIbHBIX CPEIM 9€THIPEX
gucen a, b, ¢, d, 10cTaTO4HO ROOABMTL K MOCIENHEMY AITOPUTMY
KOMaHABI "X := max (x,d)” u

ecand=x TO0 3HaY:=3HA4Y+]l BCe

Bropaa yacts aniropurma (nocine komaHasl YTB) — 3TO MoACYeT
KOJIM9ECTBa 9MCell, YIOBJIETBOPAIOMMX 3a0aHHOMY YCJOBMIO, B Ha-
HIEM CJIydYae 9Mcet, pasHbiX x. Eciu 61 norpebGosanocs HaiiT Konu-
4eCTBO YMCce)l, 001aJa0IKX KakMM-HuOy b ApYruM CBOMCTBOM, 10-
cTaTo4Ho Oblj1I0 OBl 3aMEHUTH YCIIOBME B KOMaHIaX BETBJIEHMA. Ha—
IIpMMEp, AJIA [10JCYETA KOJINYECTBA Y1CEeJI, PABHBLIX MMOJIOBHHE MaKCH-
MyMa, JOCTATOYHO BMECTO a=xX, b=x, c=x 3anucats a=x/2, b=x/2,
c=x/2.

33.MBTHM, 4YTO B METOIHMYECKOM [JIaHE COCTaBJI€HHME AJrOpHTMA
"KOJIMYIECTBO MaKCHMMAJIbHLIX 2” MOTOBUT ySalMXcA K pabore C Ta-
GauniHpiME BenuduBEamu. [Ipy nomcuere Yucia MaKkCUMalibHbIX 3J€-
MeHTOB B TaG/mue anropuT™ Obi1 661 COCTaBIEH M3 IBYX UMKJIOB: B
NEpPBOM OMNpPEIeIAeTCA MAKCHMAIbHEINA 3JIEMEHT, BO BTOPOM — MOJ-
CYMTHIBAETCA YMCJIO 3JIEMEHTOB PAaBHbIX EMY.

[IpuBeneM eme OOWH AJIrOPUTM, TAKXKE€ NOCTATOYHO YHHBEp-
cajbHbIA, HO OCHOBaHHBIM HAa HECKOJbkO uMHOH Miaee. Ha xaxpom
mare MOACYATHIBAETCA KOJMYECTBO MaKCHMAJIBHBIX YMCEN Cpelu
npocMoTpeHHbIX. TpeGyeMoe 3HAYEHKE NOJIYYAETCA NIOC/IE IPOCMOT-
Pa BCeX 1MCEJI.

AJIT J1€J1 KOJIM4ECTBO MaKCHMaIbibix 3 (apr Bem a, b, c)

pano|
Hajgol 3184 = KOJIMIECTBO MAKCHMAJIbHBIX YMCEJl

| cpenu Tpex 3afaHHBIX
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Hay Beul x

T=a

3naq:=1

ecaum b = x

TO

BeIOOpP
NpHb=x:3Ha9:
IPHb>x:3HaY :
Bce

anay+1
I;x:=b

DY C=X: 3HaY :=3nHay+1
OpHC>X:3HaY:=1;x:=¢C
BCE

Ina coxpauenmns eamnoobpasua o6paboTku BeamuudE b U ¢ B
AJIrOpUTME MMEETCA “THIIHAA" KOMaHaa: MOk HO oboiiTuch, 6ea npuc-
BaMBaHUA “X:=C”.

r) “[lepeGopusiii” anropuTm:

AJIT I e KOJIMIECTBO pasHbix (apr Bem a, b, c)
aano|
HAajao0 | 3HaY = KOJIMYECTBO Pa3HbIX YUCE
| cpeau Tpex 3aganabIX
Hay
BLIGO
ImpHa=bub=c:gnau:=1
OpH a=bHAMb=C HJAM C=2a: 3HAY :=
HHave 3Hay :=3
BCE
Kou

3nech BaxeH MOPANOK YCJIOBMIA B Komaune “BeiGop”, Hanpumep,
€C/Ti MEPECTaBUTh MECTAMM [EpBOE M BTOPOE, TO NpH a=b=c Gyxer
[0JIy4€HO HEBEPHOE 3HAYCHHE.

1) YTounum nocranoBky 3agawu. OGo3HaaMM dYepes u MHHH-
MaJIbHOE, & Yepe3 v MaKCHMMaJIbHOe M3 Yucel a, b, c. Ecau Bce Tpu
9MCia pa3iHaHbl, OyleM HasbiBaTh CPENHMM TO YMCJIO X, KOTOpOe
YIOBJIETBOPAET HEPABEHCTBAM u<x<v. Ecim cpenm saganHbIX 1MCen
HMEETCA [IBa MaKCUMMAIbHLIX, TO CpeIHuM OylIeM CYMTATh MaKCH-
MaJIbHOE 9MCJIO, IPH HAJIMIMU JBYX MUHUMAIbEBIX — MUHUMAJILHOE.
JIET )coc)'ranneﬂnn ANrOpPUTMA BOCHOJbL3YEMCH AJITOPUTMAMH M3
nm.s)Mr).
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A4r Bew cpenanee u3 Tpex (apr pew a, b, c)
aano|
Hano | 3nay = cpensee no BeJHINHE TUCI0
| cpenm Tpex 3aganHBIX
HAY Bel u,v
u == min (min (a,b), ¢ ); v :=max (max (a,b), c)
€CJIH KOMIecTBO pasubix (a, b, c) = 3
Io
BBIGO
JIPH u<a g a<v:3navq:=a
IpH u<bgb<v:3Hag:=b
IPH uU<C M C<V:3HaY:=C
BCE

HHAYEC

€CJM KOJIMIECTBO MAaKCHMMAJbHBIX (a, b, c) = 2
I0 3mag:=u

HHAYE JHAY =V

e

glg—

BCE
Koy
e) ajar pem, paccTosnuMe 10 oTpeska (apr peuy x)
Zauo|
Halo | 3Ha9 = pacCTOAHME OT TOYKM HA YUCIIOBON OCH C
| koopauuaToii x 1o Gimxaiimeit Touku oTpeska 0,1
Hay

npu x<0: 3pag :=—x
ppEx>1:3gag:=x—1
HHAYE 3HaY :=
BCE
KoH

x) Herpynmo noxasats, 4T0 171 NPOM3IBOIILHOM TOUKH MIOCKOCTH
M Gnuxaiiman K Heil TOYKa eIMHNYHOM OKPYXKHOCTH C HEHTPOM B
Hayane koopanuat O — 3T0 TOYKa OKPYXHOCTH A, JI€XKalan Ha JIyue
OM. Tak xak [OMi=Vx? + y2 u |0Al=1, To [AMI=Wx%+y?—1 |, rae
X,y — koopaunarsl ToukH A. [loayaaem anropurm:

AJIT Belll paCCTOAHME 0 OKPYXHOCTH (apr Bem x, y)
Jamno| :
Hajno | 3nay = paccroanue or ToukH (x, y) Ha nockocTy 10
| Ganxaiimieii TOYKH eIMHUIHON OKPYKHOCTH C LEHTPOM

| B Hagane koopauuaT
nag
| amau:=abs(sqri(xex+ysy)—1)
KOH
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3) aar e paccTosHME 10 oTpeska 2 (apr sem x)
gano|
Hajxo | 3Ha% = paCCTOAHKE OT TOYKH MJIOCKOCTH C KOOPIM-

| raramu (x,y) no Gmxkaiimeii Toukn orpeska 0,1
HaY

BRIGOP
npx 0<x<1: 3na9g := abs(y)
npu x>1 : 3may :=sqri((x — Dxx2 + %x2)
HHagye 3HAY :=sqri(xs*2+ y*:2)
BCE
Kon

u) Uccnenyem 3anaqy. Ypasnenue (x — 1)(x2 + bx + c¢) = 0 umeer
OIMH KOpP€Hb B 01HOM M3 IBYX CJIy4YaeB: €C/IM ypaBHenue x2+bx +c=0
HE MMEeeT KOpHeii, T.e. b2 — 4¢c < 0, WM eciu 1 ABJAETCA KPATHBIM
Kopuem ypaBHeHMA x2+bx +¢c=0, T.e. eclimb=—2uc=1.

Eciu npeisiaymue YC/IOBUA HE BbINONHAIOTCA, TO ypaBHEHHE
MMEET JBa pa3IMIHbIX KOPHA B OJHOM M3 JIBYX CJIy4YaeB: eCJIM ypaBHe-
HUe X2 + bx + ¢ = 0 UMeeT KpaTHbIA Kopeusb (oTauunelii ot 1), T. .
b?—4c =0, uiu eciii 1 ABJAETCA KOPHEM 3TOI0 YPaBHEHHA, T. €. ECIIN
1+b+c=0.

Bo Bcex ocTanbHbIX ClyYanaX YpPaBHEHME MMEeT TPH Pa3/IMIHBIX
KODHS.

AJIT 1e.JT 9MCJI0 pa3IMIHbIX KopHeii (apr Bew b, ¢)
Jamno|
Hajxol3nag = 91cno pasaMYHbIX KOpHE ypaBHEeHUA
j(x—1)x2+bx+¢c)=0

opH(b=—2mc=1)uau (bxb—4*c<0): 3pag:=1
npu(bxb—4 xc=0)umamu (1+b+c=0):3nag:=2
HHAadge 3HAY:=3

KOoH

MoxHO cOCTaBUTb aNrOPUTM, MCHONbL3yA B Ka4ECTBE BCIOMO-
raTeabHbIX ANropuT™Mel “KBYp” M3 m. 12.5 (A48) u “koauuecTso pas-
HBIX” M3 ynpaxHenus 2r):

AJIT i1 TMCJI0 Pa3IMIHbIX KopHeii (apr Bem b, c)

gamo |
nanol 3gnag = 91cno pa3siMIHbLIX KOPHEH ypaBHEHUA
| (x — 1{x2+bx+c)=0
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Hay pew x1,x2, gej n
xByp (1,b, ¢, n, x1,x2)
ecan n=0
Io 3nHay:=
HHAYE 3HAY := KOJIMYECcTBO pasubix (1, x1,x2)
BCE
KOH

k) Mpadpux pyukuuu y=x*+x+a — napaboja, BepuiMHa KOTOpPO
umeer abcuuccy —1/2. [lapaGona cMMMeETpHYIHA OTHOCUTEIILHO BED-
THKaJIbHOM OCH, onpenesinemoii ypasneaueM x=—1/2. Cienosareis-
HO, CIIPaBa M CJeBa OT TOYKH —1/2 MMEEeTCA OJMHAKOBOE 9MCJIO HeablX
pemennii HepapeHcTBa n?+n+1<0. YuuThiBaa 310, NONydYaeM aliro-
pUTM:

AJIT 1EeJ1 9MCII0 LENbIX pellenuii ksuep (apr e a)

pano|
Hauo | 3na9 = 9MCII0 NebIX penenuii HepapencTsa n2+n+1 <0
H&Y LEJ n
n:=0
HI poKa nxn+n+a<0
| n=n+1
KU
YTB | n=91CI0 HeOTpUUATENLHBIX HENbIX PEIEHMI
| HepaBencTa n®+n+1 <0
3Hay:=2*xn
KoH

3neck HyxHO 0GpaTHTH BHMMaHWE Ha POJIb BEJMYMHBI Nn: 3TO
OJHOBPEMEHHO CYETYMK HAMJEHHLIX pelleHHiH U O9€penHoe NpoBepa-
€MOEe 3HaYEeHuEe.

1) Bocnoapsyemca gyukumeit mod(x,y) — OCTATOK OT HeJI€HHA X
Ha y. Yuciio y ABNAETCA HEJIMTEJIEM LIEJIOr0 YMCJIA X TOIIa M TOJILKO
Toraa, koraa mod(x,y) = 0. [loxysaem aNropuTM:

AJIT 1eJ] HaMMeHB Wi neavTes (apr me n)
Janon=2
HANO | 3HaY = HAMMEHL I M OTIMIHBIA OT €IMHMALEI

| HaTypanibHbIA JeIMTENb YMClIan

Hay

Hay:=2

noxa mod(n, znay) =0

3nay:=3Hag+1

=)

E

Ep
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m) [ocnennan uudpa B 1ECATHIHOM 3aNMCH HATYPAJILHOIO 9MCIa
n — 3TO OCTATOK OT Aesenun uucnan ua 10, r.e. mod(n,10). [lonysaem
AIrOPUTM:

aJr neq nociaenaan uudpa (apr weqn)

aanon=0

Hajno | 3nay = nocnennas undpa IMcIan
Ha4
| amag=mod(n, 10)
xon

u) JlecaTanan 3anuch HaTypanbHOro YMCJia n conepxuT k nudp,
ecnm 105! < n < 10k, CnenoBaTenbHo, KOAMYECTBO UMD B AecH-
THUYHOM 3aMMCH 9MCJIa N — 3TO HAUMEHbIee HEOTPULATEILHOE LIENI0e
yucio k Takoe, 910 n<10k,

aJIT neJ KoauyecTso nudp (apr mes n)
panon=0

Hano | 3uag = KoJAM9ecTBo UMQP B 3aMUCH YMCaan

Had
anaq:=0
Hil NoKa n = 10 »% 3Hay
| 3mau:=3may+1
K1
KoH

Ecnu mKoJbHMKM 3HAKOMBI C JorapudmamMi, 3ajada peliaeTca
npoue:

Ha
l_'! 3nag :=int(g(n)) + 1
KoH

o) Ecim n conepaxutk umdp, To nepsan umdpa — 3T0 9aCTHOE NpU
REJEeHMM C OCTATKOM 9McJia n Ha gucho 10%, [lonysaem anropurm:

aar uen crapmas uugpa (apr e n)
paHon=0
pajol3nayg = crapmas uudpa yucaan
pas pes k
= int(lg(n)) + 1
3nayq :=div(n, 10xxk)
KoH

4. lpusenennsiii anropurm-gynkuus seiauciser HOJ wncen mO
u n0. Onumem pa6ory 3BM npu suizose “HOJ] (14, 21)” (npusenem
UMKJIMYECKYIO 9aCTh a1ropuT™Ma):
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aar HOJI

apr peam0 HeJ 3Hag apr ueian0
| T | 4 | 21 |
neja m ueq n
I | [ |
m:=m0; n:=n0
aar HOJl
mea 3Hay apr mesamo apr wenn0
I Bt 4| | 21 |
nea m Hei n
I 4| | 20}
m#n?ga
m>n? Her
n:=n-—m
axr HOJl
uea juay apr peamo apr peano
] e 4 || 21 |
pej m pejn
I ol i 2]
m#n?ga
m>n?ga
m:=m-—n
axr HOJl
uea 3Haqy apr meam0 apr mean0
fo TR R 21
nea m nei n
| 7 R
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5.a) aar uea HOK (apr mes mO,n0)

Jano m0>0 1 n0>0

Bano| 3nay = Haumensmee obmee kparaoe mO 1 n0
Hay
| amaw:=mO0+n0/HOd(mOn0)
xon

6) aar cokpamenue apoGu (apr mes ab apr pea meJ (al,bl))
pauno a>0 m b>0| aucaurens u 3HamMmenareb Ipoou
pagolal nbl — aucauTens M 3HAMEHATEIb
| coxpamennoii 1poGu

Hay
al:=a/HO/(a.b)
bl:=b/HO(a,b)
KOH
6.a) ajar meJj nocnenosarensaocTs Oubonayan (apr yeqn)
mganon>0
Hajo | anaw = n-i wied nocnexosarensHoctu Oubonasan
nay pea k.ab
ecaH n < 2
T0 3nay:=1
Huaye
a=l:b=1
3nay:=a+b
HU OAA k OT 4 o n
a:=b

3navennn BeJIMYMH a2 M b, TaK XK€ Kak M 3HAYEHMA pe3yJIbTaTa,
MOCJIeI0BATEIbHO W3MEHAIOTCA B Komanae nosropenus. [locie uc-
MOJIHEHUA KOMaH | M3 TeJia UMKJIA C MapamMeTpoM k 3Ha9eHuA BETUINH
a u b — aro coorsercreedno (k—2)-it u (k—1)-it wnensl nocnegosa-
respHocTH DubGonavaum; 3nay — k-it wien nocnenosarensaoctd Ou-

Gonayum.

6) [lna HaxoxXeHUA  CyMMbI MEPBBIX N YIEHOB [OCJICHOBATEb-
HocTM DuboHaydM MOXKHO BOCHOJBL3OBATHCA anropurmom a). [lo-

JIyqaem:

aar pey cymma Oubonavam (apr yesgn)
aapon>0
Baxol gHag = cymMma nepBbIX N 9IEHOB MOC/IENOBATENbHOCTH
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anay :=0

HO gaa k or 1 gon
3Ha9 := 3na4 + nocaenosarensuocts Oubonagam (k)
K

KOoH

w B

31ech MbI CTAIKMBAEMCA C OIHOM THIMIHOM CUTyauuei. 3anomu-
Haf CaraeMble, MOXKHO NOBLICHTE 3P HEKTUBHOCTD AJINOPUTMA:

aiar pescymma Ouboravam (apr meJ n)
napon>0
Halxol3Ha9 = cyMMa NepBbIX N 1JIEHOB
| nocnenoparensnocTn Dubonavaun
Hay mey kabc
eCJH n < 2
TO 3HaY:=n
Huaue
b:=1;c:=1;35a9:=2
HU AR i OT 3 go n
a=b; bi=c; c:=a+b
2HaY = 3May +c
KL

BCe
KOH

7.a) aur pewn nuiomans (apr e a,b,c)
nano a>0 u b=0 u c=0 | 11MHEBI CTOPOH TPEYroibHMUKA
Hauo | 3Hay = niowanb TpeyrojibHHKa
Ha9 peul p
p = (a+b+c)/2
3nay := sqrt( px(p—a)*(p—b))«(p—c)) | popmyna 'epona
Kon

6) ajar meJ YMCIO 3aKpalleHHbIX KJieTok Beepx (apr e n)
aanon>0| ppime PoGoTa cren net
HAaX0 | 3Hay = 4uCI0 3aKpalleHHBIX KJIETOK CPeIy N KJIETOK
| Bb1e PoGoTa, PoGoT B MCXOIHOM MOJIOXKEHUH

anay:=0
HIL n pag
BBEPX

£CJIM KJIeTKa 3aKpamiena To 3Hay:=3naq+1 pce

BHEM3 Ha (n)
KOoH
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B) AJIr 1eJ PACCTOAHME 10 CTEHbI BHH3
naamno | rue-to auxe PoGora ecTh cTena
Haxo | nonoxenne PoGoTa He M3MEHUJIOCH, 3HAY =IUCJIO
| maros, koTopoe nano caenats Poory, 4ToGb1
| HONOITH K CTEHE BINIOTHYIO
| (1.e. ancno xnerok mexny Po6orom u creroit)

Hay
3naq:=0
HI [OKa CHM3Y CBOGOIHO
| BHM3; 3HaY:=3nay+]
KI
BBepX Ha (3nay)
KOH

r) AJr WeJ YMCII0 BLIXOA0B M3 KJIETKM
nanxo| nonoxenue PoGora He MIMEHKIIOCH,
| a3ma9=91CN0 CTOPOH KJIETKH, HE N€PEropoAKEeHHBIX
| creHamu
Hay
znaw:=0
€CJHM CBepxy cBoOONHO TO 3HaY;=3Hay+l BCe
ecau crnpasaceofogHo TO 3Haw:=3Hau+l Bce
€CJaH CcHusy ceobogHo To 3nay:=3may+l pce
ecau ciesaceofonHo TO 3naw=3nau+l Bce
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XI xaacc

§13. KOMAHIBI BBOJA/BBIBOJA HH®POPMAILINH.
HHUKJI 014

Kax tonsko Bel ucnoassyere Bce BOSMOXKHBIC
cnocolbl pelieHHA M He HalleTe NONXONAILETD, TYT
Xe HaiJeTCA pelleEke NPoCTOe | OYEBHIHOE LA BCEX
IPYTHX MOaeH.,

mpemuii saxon Crstigy

OBINHE YKAZAHRA

Komanap Bsona/sbisona uenecooGpasHo ceaszaTh ¢ 06MMM MOHA-
THUEM MCIIOJHUTEJIA. nyuo [I0Ka3aTh, YTO KOMaHabl BBOD.H/BBIBOI[&
(eBOA, BHIBOJ, HC) — 3TO KOMaHIbl COOTBETCTBYIOMMX MCIOIHUTE-
neii (ycrpoiicts Bsosa v Beisona uudopmauum). lMoanoe dpopmanshoe
ONIMCAHME BTUX KOMaH[, yCJ’[OBHl“'I MX BBINIOJIHUMOCTHU M BOIMOXHBIX
OTKa30B MOXHO HE 01aBaTh. CMI:[CJ'I 9THUX KOMaHI U CHOCOGBI nmpume-
HEHWA B JOCTATOYHON Mepe pacKphiBalOTCA npumepamu. Komanabl
BBOIa/BbIBOIA, XOTA M BIIMCHIBAIOTCA B O0YIO KOHUEIMWIO HCIIOHN-
TE€J8, MMEOT cBoK cneunduky. Panee (nanpumep, npu Mayyenuu
KOMaH]I HBTBJ’IGHM) Y2Xe BCTpe4yanack CUTyalluf, KOrjia UCIoJIHEHUE
aJropUTMAa 3aBUCHT OT COCTOAHMA CPElbl, B KOTOPOii N€ACTBYeT MC-
noanureisb. To ke HMeeT MecTo M 1714 KomMan ) BBoja/sbisoga. Cnenu-
du1Ka B TOM, 9TO 31€Ch Cpela MCHoauuTENA (BBonMMEIE fannbie) Pop-
MHPYETCH Y€/JI0BEKOM B [IPOLECCE MCNOJIHEHHA aJIrOPMTMA H MCIOJI-
HeHWe a/IFOPUTMA HE NPeNonpeNe/ieH0 Ha9aNbLHbIM COCTOSHUEM Cpe-
bl

Ilpn nepsoM 3HaKoMCTBE C KOMaHIOi MOBTOPEHNA I NOJIE3HO
COMOCTaBMTh €€ C IPYrMMM KOMaHnaMu nosTopenun. Komannel n paz
W Jas umeloT onHo obGmee (4 BaxHOe) XapakTepHOe CBOWCTBO —
KOJIMYECTBO NIOBTOPEHMI LMKJIA H3BECTHO 8 MOMENRITL HAYANA 20
UCTIOAHEHUA.

PaccmoTpuM riiaBHoe OT/IM4YME STHX UMKII0B. B uMkae n pas npu
KA JIOM [OBTOPEHMH MCIIOJIHAETCA OlHA M Ta XK€ CepMA KOMaHi,
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HOMEp NOBTOPEHMA NPW MCIOJHEHMM UMKJIA Heu3secTeH. B umkne
JJIA TIOABJAETCA NONOJHMTENLHAA BEIMIMHA — MapamMenp yuK-
aa. Takum oGpa3oMm, cepua KOMaHJ MOXET 3aBHCETh OT HOMepa Io-
BTOPEHMA.

ITO pasiMuMe ABJAETCA KJIIOYEBbIM [PH pelleHMH BONPOCA O
NpUMMEHEHMH TOrO MIIK MHOT'o Buaa uukia. Eciu nosropaoTca onuna-
KOBbi€ JEefiCTBMA, MOXHO NPUMEHHTb UMKJI N_pa3, eciv JeiACTBuf
Heo0OX0AMMO BApbUPOBATDH, HYKEH UMK L.

Jna xomaHbl NOBTOpPEHUA LOKA YMCJI0 IOBTOPEHMIA ONpeneineT-
CA B XOJ€ BBLIMOJHEHWA 3TO KomaHibl. Benuuuusl, 118 KOTOPBIX
NpPOBEPAETCA YCJIOBKE NOBTOPEHMA, MOT'YT MEHATBCA GoJiee CI0KHO,
9€M NapaMeTp UMKJId B KOMaHae IIA.

IMoneano B 06meM BUle I0OKA3aTh, KaK C IOMOLIBIO OMHMUX KOMaHJ
NOBTOpEHMA MomeupyloTca apyrue. K onvMHaxoBbIM pesynbmram
IlpHBﬁIleT HCIIOJIHEHWE CAEeAYIMX KOMaH1:

HU N paz HOo mag i or 1 gon  i=1
HI nokKa i<n
TEJO IIHK1a TEJ0 HHKIa TEJIO HUKJa
i=i+1
Xu KD, K

A Takxe UCTIONHEeHue KOMaH:

mu gan i or il go i2 B=il =il
HI noka i<i2 Hu i2—il+1 pa3
Teno nukia (i) Teno uukia (i) Teao uukaa (i)
iz=i+1 i=i+1
Ku K Kl

Taxum obpa3zom, KOMaHIbI MOBTOPEHMA N Pa3 M JIA B3aMMO3a-
MeHAeMbl 1 00e MoryT ObiTh 3aMEHEHbI KOMAHI0# [IOBTOPEHUA IOKA.
Komaunna nosropenns moxa B obmeM ciiydae He MOXET ObITh 3aMeHe-
Ha KOM@HJaMH OBTOPEHHUA APYTHX THIIOB (nanpumep, Torna, xoraa
YMCTIO NOBTOPEHMI MK J1a HEM3BECTHO K HAYaJly €0 MCoNHEHna).

3ameTiM, 9TO BO BCEX MPMMEpax M3 OCHOBHOrO Texcra § 13
yueOHMKA HaYabHOE 3Ha4Y€HMe NapaMeTpa WMKJa pasHo 1 M Teso
UMKJIa COCTOMT M3 BbI30Ba ONIHOM KoMaH bl (1B€ KOMaHALI B ANropuT-
me “"xBagpatsl”). [loaTomy pazobpars 06mMmii BUI KOMaHAbI IOBTOPE-
HUA J1A uenecooGpasHo MOC/E BLINOJHEHHWA yNpaxHeHWH, korja
GyIeT HakonneH NOCTATOYHbIM 3anac NpMMEPOB €€ MCNOJIb30BAHNA.

B yueGunke HanoxeHpl A0BOJBLHO XKECTKHE OrPAHMYEHHA HA UMK
IJIA: HeT [ara, napaMeTp MOXeT ObITh TOJILKO LEeJiOH BeInYMHOM’.
ITH OrpaHM9eHMA He HOCAT NPUHLUKMIMAILHOTO XapaKkTepa, OHH NpH-
3BaHbI 06JIErYMTh YCBOSHHE MaTepMUaa yIeHUKaMH.
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YKASAHHA K VIIPAXKHEHUAM

1.a) — e) nocraro4HO NPOCTHI M CIIyXKAT JJIf OCBOGHMA KOMaH]
BBONa/BbiBOIAa. B kavecTBe yCnOXkHEHMA 3a0aHMA MOXKHO HPENJO-
XHTh y9alIMMCA MPEeIyCMOTPETh B JITOPHTMaX peakuMio Ha BBOX "He-
monyctumbix” 3nasennii. Hanpumep, paccmorpum ynpaxuenue 1,8):

AT COKpamenne npobu 1
Hay mex ab.al,bl
BoiBoJ “BeennuTte TMCINTENs M 3HAMEHATE b APOOH”
BBOjJ 2,b
ecay a>0 g b>0
IO
cokpamenne 1po6u (a, b, al, bl)
BEIBON al, bl
HHAYE
BhiBoa “Hexomycrumele 3uageHna a uiaum b”

3ameTnm, 9TO OrpaHHYEHHA Ha a M b Mo2kHO G110 OBI 3anMCaTh U
B JAHO, HE UCNOJIb3YA KOMAH LY BETBJICHUA.

B ynpaxnenus 1,%) ynoGHO BOCHONB30OBATBCA NapamMeTpvue-
CKHM 3a/1aHUEM OKPYXKHOCTH:

X = a+rcost,
y=b+rsint,

rae t menserca B npomexyTtke ot 0 x0 2x. [lonygaem anropurm (cm.
TaKxKe 3agaqy 3,8)):

&JIL OKpYXHOCTS (4DF 1€ n)
aano | (a, b) — uenTp, r — panuyc OKpyXKHOCTH
nano | napucosana okpyxuocts (npubanxenno)
HAY Bemn abr, yej k
BbiBOJ, "BeeiMTe KOOPAMHATHI UEHTPA M PATMYC OKPYXHOCTH”
BBOI 2, b, 1
CMECTUTBCA B TOUKY (a+r, b)
OMYCTUTH NEPO
Hy gaa 1 or 1 o n
t=2xmxk/n
CMECTHUTHCH B TOUKY (a+r=cos(t), a+resin(t))
Kn
NOAHATS NEpo

Kon

Ha camom nene B pesy/ibTare MCNOJHEHWUA 3TOrO AJIrOpUTMA
YepTexHHK PUCYET NPABMJbHBIA N-YroibHWUK, BIMCAHHLIA B
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okpyxHoCcTb. Takum o6pasoM, OIHOBpEMEHHO NOJYyYaeTcA pelle-
HHE 320394 6.

3. K pemennio 3agay JaHHOrO YNPAXKHEHWA MOXHO NOXOATH
IBYMA ciocobamm.

1) JlocTaT09HO HENOCPENCTBEHHO 3AMMCATH CEPHIO BbI3bIBAEMBIX
komann YeprexHuka M 3aTEM ONPENENUTH PE3YJILTAT MX MCIOJIHE-
aua. B ciayuae a) Yeprexuuky Gyner spinano 14 xomans, B ciysae 6) —
18 xomann (YMCNO KOMaHI CKIaibpIBAE€TCA M3 ABYX KOMaHi, npel-
MIECTBYIOIIMX UMKIY, W Y€THIPEX KOMaHI B TEJE LMKNA, IOBTOPEH-
HbIX B C1ydae a) 3 pasa u B ciyuae 6) 4 pasa). B 3anase a) 9BM pbinaer
YeprexHUKY ClIeLyIONINE KOMAHIbI:

CMecTUThCA B To4ky (0,0)
ONYCTUTE NIEPO

CMeCTUThCA Ha BekTop (1,0)
cMecTuThCA Ha sekTop (0,—1)
CMECTUTHCA Ha BekTop (—2,0)
cmecTuThCA Ha BekTop (0,2)
CMECTUTbCA Ha BexTop (2,0)
cMecTUThCA Ha BekTop (0,—2)
CMECTUThLCA Ha BexTop (—3,0)
cmecTuThcA Ha BexTop (0,3)
CMEeCTUThCA Ha BekTop (3,0)
CMeCTUThCA Ha BexTop (0,—3)
CMECTUTLCA Ha BexTop (—4,0)
cmecTuThCA Ha BexTop (0,4)

Usobpaxenue, nojiy4eHHoe B pe3ysibTAaTe UCIIOJHEHUA BTUX KO-
MaHl, JaHO Ha pUcyHke 61.

k=3

k=1

Pnc. 61

Ormeuenbl TO9IKM, B KOTOPHIX mepo Yeprexuuka OKajbiBaeTCA
NOCJIe MCNOJIHEHMA CEPHI KOMaHJ, M3 TeJla UMKJId IPU COOTBETCTBY-
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omem 3Ha9eHnH k. AHAJIOMMYHO MOJIY9aeTCA PHUCYHOK M I 3aja-
uua 6) (puc. 62). y |

k=5

k=4 ]
155

k=3 5

k=2 3

Puc. 62

2) Hyxno paso0Gpars 0fHOKpaTHOE MCHOJHEHHE Tela LUMKIIA.
a) [Ipu ucnonHeRny 9eThipex KOMaH[ TeJia HMKIA NPH 3aJaHHOM
anagenum k GyneT nzobpaxen ogud “BUTOK” cnupau (puc. 63,a).

[Ipn sTom nepo Yeprexnuka CMEmAETCA OTHOCHTENBLHO CBOErO
MCXOJHOIO0 100Xk enna (nepex MCnoIHEeHMEeM KOMaH I M3 Tejla LMKJ1a)
na pektop (—1,1). [locnennnii peay/ibTaT MOXKHO NOJYIMTH HE TOJIBKO
HENOCPEACTBEHHO, NPOC/IEXHBAA PE3YIbTATH MCIIOIHEHUA KOMaH,
HO M “TEOpeTHIECKMM” MYTEM, CIIOKMB BCE BEKTODHI CMEIICHMA:
k,0+0,—k)}H—p—1,00+0,k+1)=(—1,1). 3T0 NO3BOJIAET ONPEAEINTD
TOYKY, B KOTOPOil HAXOAMTCA nepo nepen k-M UCNOIHEHHEM CepuH
Komauj M3 Teaa uukna. [Ipun k=1, T.e. nepen nepebiM HCIIOJIHEHUEM,
nepo ycranasaupaerca B Touky (0,0). [lepen k-m mcnonnenmem npu
k>1 Teno uukna nosropaerca k—1 pas, M, 3gauuT, nepo k—1 pas

k+1 . k+3 .
k k+1
k+1 k+2
a) 6)
Puc. 63
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cMemaercs Ha BekTop (—1,1), T.6. B KOHETHOM MTOreé Ha BEeKTOp (—
k+1k—1). Takum o0pa3om, M3BecTHA HavaJpHAA TOYKA k-TO BATKA
—(—k+1,k—1) 1 9eTBIpE KOMaHBl, C IOMOIIbIO KOTOPHIX OH PUCYETCH.
CnenosaTe/lbHO, MOXKHO M300pa3suTh KaxIblii M3 BUTKOB, IOIYYaI0-
muxca npuk=1,2, 3.

6) Tak xe Kak u B Clly4ae a), MOXKHO HaliTH BEKTOp, Ha KOTOpPLIii
nepo YepTexxHUKA CMEIAETCA NPU ONHOKPATHOM BbIMIOJIHEHUHU TeNa
UMKJa. 31€Ch CHOBA BEKTOP CMEIEHWA HE 3aBUCHT OT HOMepa
nosropedua: Tak kak (k,0)H0,—k—1)+—k—2,00+H0k+3)=(—2,2), TO
nepo cmemmaerca Ha sexrop (—2,2). lonysaomuiica npu 3ToM BUTOK
nsobpaxen Ha pucyHke 63,0. [lepen ncnonuenuem Tena uMKiIa 4
k=2 nepo ycraHasaupaerca B Touky (0,0), cremoBarenbHO, mepen
MCNOJIHEHHEM TejNa umkia 14 k>2 nepo k—2 pasa CMECTUTCA Ha
sekTop (—2,2) u Gyner HaxonuThcaA B Touke (—2k+4, 2k—4). Takum
06pa3oM, 31eCh TOXKE MOAKHO U300 pa3InTh N0 OTAEILHOCTH BCE YeThl-
pesuTka naak=2,3,4,5.

3anava 3,8) cxogHa C 3ajgaveil MOCTpoeHMA rpaguxa QyHKUMH.
Jlna nonyvenua n3o6paxeHua MOXKHO COCTABUTb TabIMILY, CBA3LIBA-
IOLLYIO0 3Ha4€HMA [IapaMeTpa UMK.Ia U KOOPAMHATHI TOYKH, B KOTOPYIO
cmemaerca nepo. [locne aToro crpouTca nfomanas TMHWUA, NOCTERO-
BaTeNbHO COSNMHAKmAA Halineuusie toukd. [IpM BHIMONHEHHMM
BBITMCJIEHUI BPYYHYIO MOXHO OrpaHU4MTHECA MEHBIIUM 1MCJIOM TO-
yek. Hanpumep, nua i = —10, —5, 0, 5, 10. [Ipu stomM noayunrca
npubauXkeHne K HYXKHOMY M300paxxkeHWi0: YYaCTKH JIOMaHOM
3aMEHAIOTCA NPAMOIMHERHBIMU OTpeakamu ( puc. 64,a).

i -10 -3 0 5 10

% 1 025 0 025 1

y -1 -0.125 0 0.125 1
Y v
11 11

o o -1 1 x
1 gl
3 Puc. 64 #

AHanu3 NOMy9€HHOro pe3yJibTaTa IOMOXET CIEe/IaTh HEKOTOpbie
3aMeyaHu, obiervaomue NocTpoeHne H300paxeHu O yKa3aHHOM
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21 Touke. Maobpaxenne JOMaHONH COCTOMT M3 IBYX Y9aCTKOB, CHM-
METPHYHBbIX OTHOCHTENLHO ocH abcumcc. [1pu aTom nepseiii ysacTok
pucyerca or “xonua” k toixe (0,0), a BTopoit — ot Toukm (0,0) x
"koHuy”. [lpu i=—10 nepo Yeprexuuka Ha CamMOM Hejie HE CMella-
€TCf, TaK KaK OHO YCTAaHOBJIEHO NMEPE] MCMOJMHEHUEM LMK B TOYKY
(1,—1), a komanna B Tene uukia npu i=—10 umeeT BUI “CMECTUTHCA B
Touky(1,—1)".

U3o6paxenue, nocTpoeHHOE 10 BCEM TOYKaM 1Jd i oT —10 mo 10,
n3obpaxeno na pucyunke 64,6.

Yupaxnenue 3, B) MMeeT BaXKHOE MATEMATHIECKOE COJEPRKAHME.
Peusb uaer no cyuecTsy o napameTpuieckom sananuu kpusoii. [oay-
geHHOe M3o0paxenue — 310 MpUbJINXKEHHe C NOMOMBIO JIOMaHOM
JIMHUM KPMBOM, 3ajaBaeMoii B mapaMmeTpM4YecKoil ¢opme ypasHe-
HUAMH

x=t2, y=npu —1<t<1.

B o6mem Bue xpuBan 3anaeTca B apaMeTpuieckoil popme ypasHe-
HUAMMA

x=f(t), y=g(®).

Y4auThiBasA 3T0, MOXKHO COCTaBUTh CJIEAYIONIYIO CXEMY aJIFOPUTMA 1JIA
PHCOBaHUA NapaMeTPHYECKH 3aaHHON KPUBOIA:

aar kpupas (apr pem a,b, apr e n)
xano y>0| nepo YeprexHuka noaHATO
Hano | napucopana kpusas x=f(t), y=g(t) Ha yyacTke
| a<t<b s BULE JOMAHOI U3 N 3BEHBEB;
| mepo B Touke (f(b), g(b)) n nonuATO
Hag uej i
CMECTHTBCA B TOUKY (f(a), g(a))
ONYCTHUTE [Eepo
HO oA i o7 1 go n
CMEeCTUTHCA B TOYKY (f(a+ix(b—a)/n), g(a+ix(b—a)/n))
Ku
NOOHATH Epo

KOH

B wacruocru, ecim f(t)=t, T.e. x=t, TO y=g(X), ¥ NpUBEACHHAA
CX€Mma JaeT CXeMy nocTpoenu rpaduka GyHKUUM g(x). .
B cnysae pasGupaemoro ynpaxnenua uMeem a=—1, b=1, n=20,
f(D)=t2, g(t)=t3. Torna
at+ix(b—a)/m=—1+i/10 = (i—10)/10.
CnenoBaTeibHO, COOTBETCTBYIOMAA CepUA KoMau ] Gyner Buirjiaaers
TakK: j
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CMECTUTBLCA B TOIKy (1,—1)
ONYCTHTL IEPO
Hu xas i or 1 go 20
cmecTuThea B T09KY ((i—10)/10) %2, ((i—10)/10)%3)

OGosnaaum Teneps i—10 uepe3 k. Torpa, B T0 BpeMsa kak i
npoberaer 3navenwa ot 1 po 20, k npoberaer 3navenun ot —9 ao 10.
Takum 06pa3oM, HCIIOJIHEHHE IPUBOIMMOI HUKE CEpUM KOMaH]I 1a-
€T TOT K€ PUCYHOK, YTO M MCIIOJIHEHME [IPeAbIY meil cepuu:

CMECTUThCA B TouKy (1,—1)
ONYCTUTb NIEPO
Hy o487 k o —9 o 10
cMecTUTLCA B TOUKY ((k/10)*%2, (k/10)%%3)
Ku,

[Mocnennasa cepua KOMaHI NPaKTHYECKH COBINANAET C [IPUBOIM-
moii B yae6HuKe (ecsiu yaecTs, 410 npu i=—10 nepo ocTaeTca B TOYKE
(1,—1) 1 ucnonuenne KOMaHIbl M3 TeJla UMKIA npy i=—10 dakTHye-
CKM ABJIAETCA JINIIHUM).

HMcnoasays mapamerpuyeckyio (opMy 3alanuA KPUBBIX, MOXHO
PHMCOBAaTh pa3jnyubie MHTEepecHble TuuuM. [logpobuee o KpuBbIX,
3ajaBaeMblX B MapaMeTPUY€CKOi (PopMe, MOXKHO NPOYUTATH
[IpaKTHYECKH B JI000M yueOHUKE 10 MATEMATHIECKOMY aHAJIN3Y.

4.a) B aToit 3anase PoGor nojixkeH 3akpacuTb CEpUIO NOCHeE-
[OBATE/IbHO PaCIIOJIOKEHHBIX TpeyroasHukos. PaccmoTpum ogus
Tpeyrojibuuk (puc. 65,a).

IIpu nponsuakennu M3 xJieTku A B ki1eTky b BeicoTa 3akpammsa-
eMBbIX CTOJIONOB, HavYMHAA C 1, C KaXIbIM IDArOM YBEIMIMBAETCA Ha 2.
Tak xax n — ancno knerok Ha ysactke AbB, 10 BeicoTa h TpeyronbHu-
ka pasHa 1+2(n—1) = 2n—1. Takum o6pa3om, h KoaxHO OBITH HEYET-
HBIM [OJI0XMUTENbHbIM 94CJIOM. Teneps HECI02KHO COCTABUTL OCHOB-
HOM aJIFOPUTM:

AJ[ 3aKPaCUTh CEPHIO TPEYToJLHUKOB (apr geqm, n)
Jano | n>0 g m>0
| PoGort B n1eBoi4 BepmmnHE nepsoro
| Tpeyronsanka
a_,g,o | sakpamena cepua TPEYroIbHUKOB

l fwaaxpacwrb Tpeyroabauk (n)
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A b A’ A

Puc. 65

B ocroBHOM ajiropuTMe MCHOJIB30BaH BbI30B BCIIOMOraTE/IbHOIO
anropuT™a “3aKpacuth Tpeyroabuuk (n)”. B peaynbrare Hcnonuenus
aroro anroput™a PoGor no/keH 3aKpalivBaTh TPEYroJIbHMK, M30-
Gpaxenubiii Ha pucyHke 65,a, U NEPEXOIMUTh B JIEBYIO BEPUIMHY
caenyoiero peyroisiuka (A’ na atom xe pucynke). CHosa npume-
HAA MeTol pa3paboTku anropurMa “CBepXy BHH3”, 3aMeTHUM, 9TO
3aKpacka TpPeyrojibHMKa CBOJMTCA K [OC/IeIOBaTe/JIbHOM 3akpacke
croa6uos. [lonygaem:

AJIT 3aKPACHTh TPEYI'ObHMK (apr e n)
Jamgo | n>0
| PoGoT B 1€BOIi BepIMHEE TPEYOJbHUKA
Hajuo | sakpamen TpeyrojbHUK
Hay uexa k
MU A k o1 1 go n
| sakpacurscronGen (2xk+1) Bnpaso
Kn
KOoH

OTMeTHM, 9TO IPH BHI30BE BCIIOMOraTe IbHOrO aJIrOpUTMa “3aKpa-
cuts cronbe (h)” PoGor 3aKpaliuBaeT croabeu, usoGpaxennslii Ha
PUCYHKE 65,06.

B ucxonuom nonoxenun PoGoT BaxoauTca B KieTke A.

&JIr 3aKpacuTh croiben (apr me h)
aano h>0|h — Hesernoe aucio

| PoBot B cepeaune cronbua peicoTs! h
Bano| cronben sakpamen, PoGor B mcxonHoii knerke
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Hay
ny (h—1)/2 pas
| BBepx; sakpacurs

KI
my (h—1)/2 paa
BHH3

Kn

Hy (h—1)/2 pa3
| BHU3; 3akpacuTs

Kn
Hy (h—1)/2 pas
BBEpPX
Ku
3aKpacCHTb
0

3anaga 4, 6) cnoxHee npeasiaymux. Bo-nepebix, npu cocrasne-
HMM aJIFOPUTMA HY2KHO M0 CYINECTBY MCIO0JL30BaTh KOMAaHIY MOBTO-
penna Lias. Bo-BTopsIX, NOMUMO OAHOTHIIHBIX HOBTOPAIOLMXCA (par-
MEHTOB, M300paxeHuWe CONEPXKUT “IONEpHOIUYECKYI0” 9acThb —
KPaiHIOI HUZKHIOKO [MOJIOCY.

ITpu cocTasiienun anropuTMa UMEET CMBIC] MCII0JIb30BATh BCIO-
MOraTe/bHbIi aNropuT™ “3aKpacuTs nonocy”. CHagana monesHo pac-
CMOTDPETH CJI0BECHOE OMMCAHME aJIrOPUTMA, 3aTEM MOXKHO MEePeiiTH K
ero 3anucu. ClosecHoe onvcauue BoINIANUMT IPAMEPHO TaK: CHAYa-
Jia 3aKpallvBaeTCA HUXHAA MOJI0OCa M3 m KJIETOK, 3aTeM 3akKpa-
IIMBAETCA CEPWA M3 N MOJIOC, CONEpPXKAaIIMX M0 m—1 KIEeTKE, 3aTeM
cepuMa M3 n MOJIOC, COAepXamux no m—2 Kjaerke, U T. 4. Yucno
KJIETOK B 3aKpalliMBaEMbIX MON0CAX C KaXK 10l HOBOM cepueil ymeHb-
maeTca Ha 1, MoKa HE NoNy4YaTCA [10710ChI U3 O,IIHOﬁ KJIETKH. CJ]C.I[OBH.—
TeJibHO, Bcero OyneT 3akpamesa m—1 cepua nouoc. Ilonyuaem cne-
LYIOLWH alIrOPUTM:

AJIr 3aKPacUTh JeCTHULY (apr mea m, n)
panol
nauo|
nay ues k
3akpacuts nosocy (m); Beepx; Bnpaso
HO aas k or 1 go m—1

HIL N pa3
|J:§a1cpacwrb nonocy (m—k); BBEpPX
K1 :
BIIpaBo
K
Kol

Ha NpHUMEpE 3TOro ajaropMTMa MOXKHO NOACHUTD YYalIlMMCH KOH-
CTPYKUMIO BJIOKECHHOIO IMKJIA.
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5. a) MoxHo B uMKJI€ HaiiTH CyMMY N CJlaraeMbix:

AJr e cymMMa KpaipaToB (apr meJ n)
Jano | n=0
nano|znag=n2+ (n+1)% +..+ (2n)?
ay peq k
3nag:=0
HU 448 k o1 n JQ 2+n
| amau:=zmas+kxk
Ku
KOH

Moxno Bocnonb3osaThca GOpMY oIt 118 cyMMbl kBagpaTos. OGo-
3Ha9uM 9epes S(k) cyMMy KBaipaTOB NepBbIX k HATYpaJNbHBIX YHCE.
Torna S(k) = k(k+1)(2k+1)/6. Orciona

n? + (n+1)2 +...+(2n)?= S(2n) — S(n—1) =
= (2n(2n+1)(4n+1) — (n—1)n(2n—1))/6 =
=n(n+1)(14n+1)/6.

WUcnoneays aty GopMmyity, NOIY94€EM aJIIOPUTM:

&JIr jie)) cyMMa kBanpaTos (apr peJ n)
Jano|n=0
nanolznayg =n?+ (n+1)2 +...+ (2n)?
Hawy
| 2arag:=n+(n+1)x(14%n+1)/6
KOoH

Ha 3apgavax 6), B) MOXHO NpPOMJLTIOCTPHUPOBATL OIMH M3 paclpo-
CTPaHEHHBIX NPHEMOB COCTABJIEHMA anropurmos. Kak u B apyrux
3anayax, tTpebyemaa cCyMmMa BBIYMCIAETCA NOOYEPEAHBLIM 10-
Oasnennem ciaraembix. [Ipu aTom B namarn IBM xpanuTcs He Tosb-
KO TEeKyllee 3HaYeHue CyMMBI, HO M 3HaY€HWe MOC/eJHero ciara-
€MOro. JT0 CYHECTBEHHO YNpPOINaeT BHIYMCJIEHME CIENYIONero
CJIAraeMoro ¥ HOBOIrO 3HAYEHNA CYMMBI.

Y1o0Obl MOACHMTH 3TOT METON, HayHeM ¢ Gojee 3HAKOMONM 1A
Y9allMXCA reoMeTpuYeckoid nporpeccuu. TpeGyerca HaliTH CyMMy
p+pq+...+pq™l. Kak u3BecTHO M3 Kypca MaTEMATHKH,
pPApa+..+pq™1=p(q"—1)/(q—1) (npexnonaraercs, ato qf1). C yserom
9TOM GopMyJibl OJyYaeM NPOCTOMN aJIrOPUTM:

anr em cymma rn (apr sem p, g, e n)
Janoq#1un=0
Hano | 3nay = cyMMa nepBbIX N 4JIEHOB FEOMETPHIECKOI
| nporpeccHu ¢ nepsbIM YIEHOM P M 3HaAMEHATEIEM q
Hay
| amas:=px(qsxn—1)/(q—1)
KOH
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Boapmmuii HMHTEpEC NpeaCcTaBIaAET COCTaBJIEHHE aJIrOpMTMa C No-
CTENEHHLIM (POPMHUPOBAHHEM CYMMBI:

aar pem cymma rn (apr Bem p, g, gean)

pano|n=0

HANXO | 3Ha4q = CyMMa MEPBLIX N1 1JIEHOB I‘BOMETPH‘IGCKOﬁ

| nporpeccHu C mepBbIM YIEHOM P M 3HAMEHATEIEM q

Ha4 mexs k

3HaY :=p

ny aas k or 1 go n—1

3HAY :=3HAT+D*qQ*xk

KU

Koy

PaccmoTrpum aToT anropurm Gosee noapobuo u HaiiieM, CKOILKO
[POM3BOIUTCA apu@METHIECKNX ONMEpauMi MpPH ero MCIOJHEHUH,
Bynem cauTaTsh, 9TO Npy BO3BEAEHMH ( B CTeNeHb k mpoucxoautk — 1
yMmHoxkeHuin. Torga Bcero BHINOJHAETCA n CjOXeHuid M 1 + 2 +...
wt n—1 = n(n—1)/2 ymHOXkeHUiA. 3aMeTUM Tenepb, 9TO KaXkJI0€
OYepeNHoe CIaraeMoe NoJjiyYaeTcA M3 Npedbidyllero yMHOXKeHHEM
Ha (. YUUTbIBAA 3TO, MOXHO COKPATUTbL YMCJIO apudMETHIECKMX
omnepauuii 3a CYET 3aNOMUHANMA JONOIHUTENbHOI nHPpopManmnn. 3a-
OMILEM TEJIO aJIrOPUTMA:

Hay pem a, yeg k
ar=p
dHay =
HI anA k or 1 go n—1
a=axq
3Ha' = gnaq+a
K
Koy

Yucno onepauuii caoxkeHus OCTAJIOCh NPEXHUM, 4 9MCIIO one-
pauuii yMHOXKeHWA YMEHBIIUIIOCE. B HOBOM aJIrOpHTME BHIIONHAETCA
n—1 ymHoxenuii BMecTo n(n—1)/2 B crapom. [Ipu Gonsmux n 3tor
BBLIMI'PBIII B YMCJI€ OIEPALMIA O4EHb 3aMETEH.

Pa3oGpannblii npMMep XOpoIno MIMIOCTPHPYET, KaK 3a CYEeT MC-
NOJIb30BAHMA NONOJHUTEbHOM HHPOpManMu MoxeT ObiTh CoKpae-
HO yncio onepauuii. [lpu 3Tom, npasna, ysenuunsaerca o6bem nama-
™ OBM, orBoamumoii nna anropurma: TpeGyeTcs XpPaHMUTH
IDONOJHUTEJIbHYIO BETMIHMHY 2. ITO TUNMYHAA CUTYAlUMA — 33 [OBbI-
meHnWe CKOPOCTH PelieHnA 3a1a9M NPUXOIUTCA NJIATUTD YBEIIHYeHU-
em o6bema namaru IBM.

Teneps nepeiinem k 3agage 5, 6). 3amerum, 910 k-€ ciraraemoe
nonydYaeTcd M3 npeabiaymero ymaoxenuem Ha k (k>1). OcHoBbl-
BafACh Ha 3TOM, COCTABJIAEM aJIFOPUTM [0 AHAJIOIMH C MPEXBILY IIUM:
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#Jr Bel cymma pakTopuasios (e n)
Janoln>0
najo| 3nas = cymma nepspix n HaKTOPHAIIOBR
Hay ues ka
3nay:=0
a1
HU 448 k o1 1 go n
a=axk ‘
3HAY = 3Ha9+2a

K
Kon

B 3anase 5, B) k-e ciiaraemoe NOJYYa€TCA M3 Opebl Ay ero yMHO-
xenuem Ha 1/k. [To ananoruu c 6) cocTasiaseM anropurM:

aJ1r peu cymma obpaTusix daxropuaiam (e n)
aamo|n>0
Haxo | 3Hay = cymMma nepBbIX n 9Mces], 06paTHbIX GakTopHaIaM

Hay pewn a, pej k

auay:=0
a=1
HU oaa k or 1 go n
a=a/lk
aHay :=3Ha9+a
Ky
Koy

§ 14. TABJIMYHBIE BEJINYHHBI H PABOTA CHHMHU

Korzauccnenoeartens nepecTaeTBHIETS 3a Jepe-
BbAMM JI€C, OH OXOTHO CKJIOHAETCA K PaspeuieHuIo
3TOi TPYIHOCTH NYTEM EPEXORA K M3YTEHHIO OTAENb-
HBIX JIMCTBEB.

~Tanyem”, 1960 .

OFIIHE YKASAHHA

[Ipu u3yvenmu TabnuunbIX BEIMIUH y9anlMecs CTAJIKMUBAIOTCA C
NPUHIMNIMAIBHO HOBBIM THNOM BesmauH. HeoGxonumo cneunansuo
oGpaTUTh X BEHMMaHKe Ha 3T10. Panee paGoTa penack ¢ aTOMapHLIMH
BeJmunHamu. Tabnuynbie BENHIMHELI B OTIMIME OT HUX MMEIOT BIIOJ-
He onpeleleHHyl0 BHYTPEHHIOK CTPYKTYPY, NpeacTasiaioT coboit
OpPraHM30BaHHYI0 COBOKYNHOCTh Benuaud (B § 14 — gucnoswix). Ta-
KM€ BEJMYMHBbI, MMEIOIIME CJIOXKHYI0 BHYTPEHHIOI CTPYKTYPY,
Ha3bIBAOTCA B MHpOpMaTHKe CTPYKTYpHbiMKM. [lo-npexnemy
onpejenaomue aTpuGyThl BEIMINHBI — UMA, THI K 3HageHue. Pac-
cmoTpum Gonee noapo6Ho aTpubyTel TAGNMYHBIX BETMYHH.
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WUma TaGnnuHoii BENMMIMHLI BXOIMT B COCTaB MMeH o0pa3ylomux
ee aToMapHbiX BenuuuH. FiMena 3TUX aTOMapHbBIX BEJIMYMH MMEIOT
Bul a[i], roe a — uma TaGanunoli BeaMIMHBI, a i (MHIeKc) — HaTy-
panbHOe 9ucio. Takum oGpasoM, ecim onpesesiera TabauaHan Beau-
YMHa C MMEHEM a, To a[1], a[2] ¥ T.1. — 3TO UMEHa COCTaBJIAIOIINX ee
Bennuui. bnarogapa npumenenMIo MHIEKCOB MOXHO paboTaTh C Be-
JIM9MHAMM, HMEHA KOTOPHIX ONMPENeAIOTCA B IPOLECCe HCTIOHEHNA
aaropurmos. Hanpumep, B anropurme “nounck” (. 14.11) B rabamue a
MIIETCA BeJMYMHA, MMeloman 3HavyeHue X. Ecau rakana BennuuHa
conepxuTCa B Tabiuie, TO 0C/e UCIOJIHEHHA AJITOPUTMA ollpeeie-
HO ee umA — alil.

Posb TabinMuHBIX BEJIMYMHE [IPH COCTAB/IEHUM AJIFOPUTMOB [10J1€3-
HO NPOMJUTIOCTPHUPOBATE aHAIM30M AJINOPMTMOB JJIA OJHOH M TOl Xe
3aayy, HAMMCAHHBIX C MCNOAb3oBaHueM U 6e3 ucnoss3osauua Tab-
JIMYHBIX BEJIUYMH.

Paccmorpum anropurm cymmal:

aar pem cymmal (apr mea n, peun al, a2, a3)

pano | 0<n<3

HAaxo | 3Hav=cymMa NepBLIX N 3JIEMEHTOB U3 al, a2, a3
Hayq
ecan n=0

o
=]
e
=
=3
s
Il
o

11
(=]
1
=
1l
—

anay:=al

B

n=2
3nay:=al+a2

2B

n=3
¢ 3naw:=al+a2+a3l

é’

=

C

{v]

KO

[1pu ncnonBennn 3Toro anropuT™Ma BEIYUCIAETCA CyMMa 3JIEMeH-
TOB a,+..+a, rae 0< n <3. flcHo, 910 MOXHO GbiN0 ObI MONOGHBLIM
o6pa3om 3anMcaTh aJIrOPUTM AJA BHIYMCIEHUA CyMMbl M Gosblero
YMCJIa C1araeMbIX, €CJIM TOJIBKO 9MCJIO CJIaraeMbIX HE IPEBOCXOAUT
3apaHee QUKCHpOBaHHOro 9Mcaa N (Tak Kak Mbl JOJXKHBI 3apaHee
3ape3epBUpOBATh UMEHA 4, 4,,... 1714 BCex ciaraemsix). [Ipu Boizose
aJTOpUTMA

cymmal (n, a[1], a[2],..., a[n])

6ylIeT NoNy4aThCA TOT XK€ Pe3yJIbTaT, 4T0 M IPH BLI30BE CyMMa (n, a).
Ho ronsko npu ycinosuu, 4ro n<N, OueBMIHO, 4TO NMpUMEHEHHE
TabNIM9HBIX BEJIMIMH COKPAlaeT 3alMCh AJIFOPMTMA M 3TO COKpalle-
HHE CTAHOBUTCA NPUHUMIIMAJIBHLIM IaXe NpH He oveHb Goabpmmnx N.
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Kpome Toro, paciunpaerca 061acth npuMEeHMMOCTH anroputma. Tak,
aIropuTM™ “cymMal” NpMMEHMM TOJIBKO B TeX CJIy9afX, KOrja IMcjio
cliaraeMbliX He IpeBocXoIuT 3. AnropuTMm "cyMma” 3 yueGHuka npu-
MEHMM TeopeTHYecKM npu JioGom wucie ciaraembix (Ha npakTuke
Ie/CTBYIOT OrPpaHM9eHMA, CBA3AHHBIE C XapaKTePUCTUKAMK BBINUCITH-
TEJIbHOM TEXHMKH M peajiu3alieil aJiIrOpMTMHIECKOro A3biKa).

Twun TaGanMyHONi BENIWYMHBI OJHO3HAYHO ONpENEJIAeT THIBI CO-
CTaBJMIOIMX €€ 3JIEMEHTOB M MX B3aumocsa3b. [Ipu onucanum Tab-
JIMYHO BEJIMYMHEBI YKa3bIBAETCA THIl €€ 3J1eMEeHTOB (e, peml, a B
nanbHeIeM TaKXKe JOr ¥ CHM) M pasmepHOCTb Tabnuusl (1.. MuHei-
Had TabaMua WM NPAMOYroJibHag). ITH XapaKTepUMCTHKM XKECTKO
CBA3aHbl C TaGIMIHON BETMIMHOMN M COCTAB/IAIOT ONMCaHWE €€ THIA.
Paamepsl TaGanIbl MOTYT MEHATLCA NIPU MCIIOIHEHNH AJINOPUTMOB.

3ameTuM, 4T0 B AITOPUTMUYECKMX A3bIKAX BOPOCH! O HEU3IMEHHO-
CTM XapaKTEPUCTMK TabOJMYHBIX BEJIMYMH MOTYT PEmAaThCA MO-
pasnomy. Hanpumep, He dpukcUpyeTca xKecTKo pasmMepHocTs Tabnu-
ULl ¥ ana Tabamopl a[l:mm, 1:n] cuyuraerca, 9o a[i,jl U al(i—1)xn+j]
—3TO HMEeHa OIHOr'0 U TOr'O X€ 3/1eMeHTa Tabauubl a.

Juagenue TabIMYHON BeIMYMHBI ONpENENIeHO, KOrja omnpenese-
Hbl 3HAYEHHUA BCEX COCTABIMAIOMMX €€ 3neMeHToB. Takum oGpasom,
3HaYeHWe, HalPUMEpP, YMCJIOBOM TaGIMYHON BeJIMIMHBLI — COOTBET-
CTBYIOIIAA Y4CII0BaA Tabnuna.

WUHorpa ObiBaer ynoOHOi GyHKUMOHAILHAA TPaKTOBKA Tabiang-
HbiX BeanauH. Jinneinyo TabanIayio BeJIMIMHY MOXKHO PaCCMaTpH-
BaTh Kak QyHKUMIO, 00671aCTh onpeneleHnA KOTOPOil — HATY paJibHbIE
gucaa 1, 2,...n. [IpaMoyronsuaa ra6auMua MOXET pacCMATPUBATLCA
KakK (DyHKUMA ABYX MepeMeHHbIX U T.0. Takum obGpasom, Tabanupan
BeJIMYMHA faeT Tabnnyunoe 3ananue pynkuun. OyHKuMu B MEGOpMa-
TUKE 3aJal0T Takxke GopMyJioi (aHaNMTHYIECKH) HIM AIFOPUTMOM-
dyHKUMEN.

[Ipennonoxum, 910 114 TabIMYHOMA BEIMYMHE] A ONIMCAHA 3aBUCH-
MOCTb 3HaU€HMA 3/ieMeHTa a[i] OT MHIeKca i, T. €. UMEETCH AJITOPUTM-
dynkuma f, npu sbizose koroporo f(i) BeizaeT 3navenue afi] (manpn-
mep, 3nagenue ali] ects i2 pna seex i). fcno, 9T0 TOrNA B ANrOpUTME,
paGoraiomem ¢ Tabnnueit a, MOXKHO BCe oOpaiuenua afi] 3aMeHMTb Ha
f(i), u peayabTaT npyM 3TOM HEe M3menuTcA. B namaru IBM emecto
tabnuubl a OyoeT XpaHUTHLCA ANrOPUTM BbIMMCHEeHUA Qyaxkuuu f.
3aech Mbl CHOBA CTaJIKMBAEMCA C TPaJAMUMOHHOM CHUTyauuei: 3a na-
MATH MPUXOIUTCA I[UIATUTH CKOPOCTHIO M HaobopoT. 3navenun ali]
BbigaloTca GbicTpee, ueM BHIMMCIAAIOTCA 3HaveHuA (i), HO npu 3TOM
tabnMua a MOXeT 3aHMMaTh B MaMATH GoJiblne MECTA, 9€M ANIFOPUTM
sbluucnenua f. [Ipu paspaGorke adpdexTHBHLIX ATOPUTMOB NIPHUXO0-
IMTCA OTHICKMBATE ONITUMAJIbHBIE pelenna nonoGHbIX npobneM.

3ameTuM, 9T0 O/IM3KO0€ N0 BpEMEHM M3Y9€HHE KOMAaHIbl [IOBTOpE-
HUA A ¥ TaGNMIHBIX BEJIMYMH He CyYaiHO: KOMaH1a NOBTOPEHUA
AJA — 3TO MIEANbHbIA (MM NOYTH MAEaIbHbIA) MHCTPYMEHT LA
obpaboTku TabmmLL.
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YKA3AHMA K YIIPAXKHEHHAM

Ynpaxuenua 1 — 2 uenecooGpa3Ho NpoKJLTIOCTPUPOBATb PUCYH-
KaMH THUIIa TeX, KOTOpbIE NpHBeleHbl B yIeOHUKE.,

B ynpaxuenuu 4 orser (i — MHIEKC MoC/ieaHEr0 3JIEMEHTA, paB-
HOro x) Hy>HO paso6paTs Ha npumepax. MoXxHO nNpenIoXUTL y9a-
IMMCH TaK M3MEHMUTb AJINOPHTM "NIOMCK”, 9T00BI BHIIABAJICA HOMED
nepBoro ajeMeHTa, pasuoro x. [Ipusenem npa BapmanTa TakuMx W3-
meHeHuil. B neppomM — mHIEKC i He MEHAETCA MOC/e TOro, KaK ero
3HA9€HUE CTAHOBUTCA OT/IMYHLIM OT HYJIf; BO BTODOM — [IPOCMOTP
TabIMLBLI BEIETCA OT KOHIIA K HaYay.

&4r nouck 1 (apr mej n, e 1a6 a[1:n], pem x, pes ueJ i)
naxo | alil=x, ecnu sHasenue x BCTpeYaeTca B Tabamue a,
|i =0 B npoTHBHOM CiTyYae

aarnouck 2 (apr wea n, e 1a0 a[1:n), peu x, pea ueJ i)
Hano | alil=x, eciv 3HaYe€HME X BCTPEYaeTCA B Tabamue a,
|i=0B npoTusHOM ciyYae
Ha9 peJj j
i=0
HO LA j o 1 gon
ecan a[n—j+l]l=x
I0i=j
BCE

KL,
KOH

AnropuTmel B ynpaxuenuax 5 u 6, a), 6) nonysaiorca U3 coor-
BETCTBYIOIMX aJrOPUTMOB, IPMUBEIEHHBIX B TEKCTE naparpada, Hec-
JIOKHBIMM MOTHPUKAUNAMH.

Paccmorpum ynpaxuaenus 6, B), r). Ha npumepe atux ynpaxue-
HMi MOXHO POMJIIOCTPUPOBATH CBA3b MEX LY TaOIMIHBIMMU BEJIHIN-
HaMM M QyHKuMAMM. 3apasy 6, B) MOXHO cBecTd K 6, r), €CiM
cOpMMPOBATH NpenBapuTeIbHO Tabnuiy x[1:n] TaKymw, 910

x[i] = a+{i—D=((b—a)/(n—1)).

lMonesno pasoGpars nBa pemenna 3anadm 6, B): C BLIYUCICHHUEM i-TO
3HAYEHMA apryMeHTa Ha KaXKIOM IIAry M C NpelBapyUTe/IbHbIM COCTaB-
JleHreM Tabauubl.
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IpuBenem ajiropuT™ 1 3agaqum 6, r):

a4r nomanas (apr gen n, sem a6 x[1:n],y[1:n])
Janon>2 | B tabnuuax x ¥ y 3alasbl KOOPAMHATHI BEPIIMH
| noMaHO# NMHUH C N BEpIIMHAMKA
najxo | Yeprexuuk HapuCOBa 3TY JIOMAHYIO JTMHUIO
paw men i
CMECTMTBCA B TOUKY (x[1], y[11)
ONYCTHUTH EPO
HU Oaf i 0T 1 o n
| emecTuTsea B TOuKy (x[i], ylil)

K
Kon

(koHEYHO, MOXKHO B KAYECTBE HUXKHEN rPanuiibl H3MEHEHUA NHIEKCa
yKasarb 2).

3apava ynopAnOYEHMA 3JIEMEHTOB JMHeiHoi Tabauusl (ynpax-
Henue 6, e) — onHa M3 HaubGoJjiee NMOMYJAPHBLIX 3ajai KypcoB NO
ocuosam nporpammuposaina. Cocrasum He camblit 3pdEKTHBHBINA,
HO I0BOJILHO npocToii anroputv. Bocnonbiyemca BcnoMorarensHel-
MH &JIFTOPUTMAaMM, /Il KOTOPBIX MbI [IPMBOIMM TOJIBKO 3ar0JIOBKH.

aJr nepecraHoskal (apr meJ i j,n, apr pe3 sem Ta6al:n )
naxo | B Tabnuue nepecTraBieHbl MECTaMKU
| 31emMenTHI C MHIEKCAMH i M j

aJar peJ HIeKc MuEMMyMal (apr me k,n, e 1a6 al:n)
nauo | 3nay = MHAEKC MUHMMAJILHOrO 3j1EMenTa B Tabaunue a
| cpenu 31eMenTOB C MHAEKCaMK 0Tk 1o n

OcHoBHO# aIropUTM:

aar ynopajgoienue (apr men n, apr pea nes ya6 al:n)
a0 | 3nemenTs 2 yHOpAI09€Hb! N0 HeYObIBaHHIO,
| T.€. nepecTasneHsbl TaK, 910 a[1]<a[2]<...<a[n]
Hag upej k
HU pan k or 1 go n—1
ji=mupexc Mmuaumymal (k, n, a)
nepecranoskal (k, j, n, a)
Ko,
KOH

AnropuTMmsl B ynpaxHeHusx 7, 8 no cymecrsy aHajlorMuHbl aji-
ropuT™Mam, pa3obpaHHbIM B OCHOBHOM TekcTe maparpaga. B atmx
YapaxHEeHUAX €CTECTBEHHLIM 06])&30“ NpUMEHAIOTCA BJIOXEHHLIE
HMKAB BJAA. JTH YOPAXHEHWA MOXHO ONYCTHTh, NPELIOKHMB MX
YYaUMMCA, METEPECYIOMMCH IPOr pPAMMHPOBAaHUEM.
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§15. JJO'MYECKHE, CHMBOJIBHBIE H JIMTEPHBIE
BEJIHYHHBI

Ilpouecc cocrasnenus nporpamm ans IBM oco-
Genuo NpHBJICKATENEH TEM, 1TO NOCTaBJIRET 3CTETHIEC-
KHe nepexupaHWN, CXOOHWE C NEpexXHBAHMAMH, KO-
TOPLI€ BOHHUKAIOT NPH COYHHCHHH CTHXOB HJM MY3hi-
KH.

Honansg Knym

OBIUHE YKA3AHMA

B § 15 nouaTHe BeNMYMHBI HANIONIHAETCA HOBBIM CONEPXKAHHEM.
Bo-nepsbix, BBONATCA HOBLIE THILI BEJAMYMH, BO-BTOPLIX — HOBbIE
onepaumu.

[TonaTne nornyeckoii BenuuuHbl 10B0JIbHO clnoxHo. Hexkoropsie
JIOrMYeckue MPUCBAUBAHUA BBIMJIALAT AJA YYAUIMXCA HENPUBLIYHO.
Ilenecoobpa3no pasobpaTh HECKOIBKO PUMEPOB TUIIA TEX, KOTOPbIE
npuBeleHsl B . 15.2 u B ynpaxuHeduu 1, Hanpumep:

q:=0=1; q:=0=1 pay 0<1

u 1.n. HyxHO 06paTiTh BHUMaHKe y4amMXCA Ha TO, 9TO BbIpaXEHHE
a=b B 3amMCHM aJropMTMa He 03HaYaeT aBTOMATHUYECKM, YTO a U b
PaBHBI.

Paeercmeo ¢ anzopummuvecKom A3bike — 3Mo onepayus,
PE3YNAbMAMOM KOMOPOil ABNACITCA NOZUNECKOE FHAYEeHUE.

Ilonesno conocraBUTh AJrOPUTMBI, 3aIMCaHHBIE C MCIIOJIb30Ba-
HMEM Jiormyeckux sennuuns v 6e3 uux. Hanpumep, anropurm “nepe-
kpectok” (1. 15.4) MOXKHO M3MEHUTDL TaK:

4Jr IeJ nepekpecrokl
HAaJ0 | eciv U3 KJIETKM MOXHO YIiTH B 1I0GOM HanpaBiieHuH,
ITo3naw=1, B NpOTUBHOM Cllyyae 3nay =0
Hay
€CJH crpaBa CBODONHO M ClieBa CBODOAHO M
CBepXy CBOOOIHO M CHU3Y CBOGOIHO
70 3Hag:=1
HHage 3Hayw:=0
BCE
Koy

Torna ocHOBHOI aIrOPUTM PMMET CNELYIOINIA BUIL:

A&JIT JIOT BTIPaBo [0 nepexpecTtka 1
Aano | PoGot B ropM3oHTaNLHOM KOPHIOPE,
| nesee nepexpecrka
nago | Po6or na nepekpectke
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E

HI Noka nepekpecrokl=0
| Bnpaso

Ep

CpaBHeHME NPUBEIEHHOrO AJrOPUTMA M AJIrOpUTMA M3 yieGHM-
K, KOHEYHO, B N0J1b3y NOCJIeIHero. 3anMch aJrOpUTMa C JIOTHIeCKH-
MM BeauIMHaMK GiuXe K eCTeCTBEHHOMY A3bIKY M Jierde s
nouumarui. Kpome Toro, komanna moxa paboTaer C JIOrHI€CKMMH
BEJIMYMHAMM, TIO3TOMY [IPH KaX IOM MCNOJIHEHUH IMKJ1a IPOUCXOIUT
BbIYMCJIEHME JIOTMYECKOro BhipaxkeHua “nepekpectok=0" u T01abKO
nocje 3Toro nposepka. B Gosbmux anropur™Max OTMEeYeHHbIE BhIlIE
NpeMMyIeCTsa MCNOAb30BaHMA JIOrMYECKMX BEJIMIMH MrpaioT Bax-
HYIO pOJib.

B yueGuuKe HE MOBOPHUTCA MPAMO O TeX ONEpPALMUAX, B KOTOPBIX
MOTYT Y4aCTBOBATh JIOrudeckue penaunsl. OIHAKO M3 TEKCTa BUI-
HO, 9TO 3TO JIOrHY€CKH1E ONepauvu i, HIH, He, KOTopbie Oblnu BRene-
Hbl paHee. CJioXxHee BOMPOC O TOM, MOT'YT JIM JIOTMYECKUE BETMINHBI
MCIIOJIb30BATLCA B onepaumnax cpasaenua. Ero paccmorpenue (oTHo-
CAlllleec CKOpee K MaTeMaTHYeCKoil Toruke, 1eM cobCTBeHHO K OCHO-
BaM MHPOPMATHKH) IEAKUT HECKOIBLKO B CTOPOHE OT OCHOBHOM JIMHUM
mKoJyibHOro Kypca. [loaTromy He HyX(HO Ha 3TOM BOMPOCE 3a0CTPAThH
BHUMAaHUE.

[Ipu cocTasienMH anrOpUTMOB XelaTeabHO H3beraTh CIOXHBIX
KOHCTPYKIIMiA, B KOTOPHIX NMPUMEHAETCA CPaBHEHWE JIOrMYECKMX
BEIM9MH. 31E€Ch MOI'YT NOABMTHLCA HEKOTOpbIE “cTpannbie” (Ha nep-
BBI¥ B3rJIAM) 3aNMCH THNA Q:=q=(q=q) ¥ T.NI. C CUNBHBIMU y9aIUMHU-
CAl MOKHO PacCMOTPETh HEKOTOpbIe BONpocCkl “anreGpbl BEICKa3biBa-
Huit”. Hanpumep, MOXHO NpeNiokUTbs UM NPOBEPHTD, YTO JIOTHIEC-
koe Beipaxenue (p u q) wan ((nep) n(ne q)) npunumaeT 3uavenme ga
TOrJa M TOJBKO TOrAd, KOria JOrMYeckne BEJIWIMHBI P M  MMEIOT
OBMHAKOBbIE 3HAYCHUA.

PaccMoTpuM Teneps CHMBOJIbHBIE M JIMTepHbIE BesuinEbl. Camo
no cebe NOHATHE CUMBOJIBHOI BeNMIUHEBI HecnoxHo. [lonaTne nn-
TEPHOI BEJIMYMHBI BBOIUTCA KaK Pe3yJbTaT €CTECTBEHHOIO B3aUMO-
HeiCTBMA NOHATUIA CHMBOJILHOM BEJTMIMHB] M TNHEHO! Tabanubl.

Hyx#Ho cneunanbHO 0CTaHOBMTHLCA Ha BONpOCE, 3a4eM MOHANO-
OHJIOCh BBOAMTH THII BEJIMIMH JIHT, & HE OrPAHUIMTHCA, HApUMep,
Gonee ecrecTseHHbiM TaG cum. [leno B Tom, aTo npu oGpaborke
TEKCTOB IIMPOKO MPHUMEHAIOTCA KOMAaHAB COEIWHEHMA, BHIPE3KH U
NPUCBAMBAHMA BbIPe3Ke. JTH OMNepalMM XapaKTepHbl MMEHHO LA
IuTepHbIX BesndnH. Onepauum Hax JIMTepHbIMU BEJIMIMHAMM ROCTa-
TOYHO NPOCTHI M ecrecTsenHbl. B nanvueiimenm (nanpumep, B § 23)
OyaeT noka3ano, 970 C OMOMILIO 3THX ONepaluii MOT'YT COCTaBJIATh-
CAl IOBOJILHO CJIOKHbIE anropuTmbl oGpaboTku Tekcros. [Ipu paGore
C aMcnoBbiMM TaGnuuamMu nogobubie onepauyuy UCIoNb3YIOTCA 3Ha-
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YUTEJLHO PexXe, M NIO3TOMY B AJINrOPUTMUIECKOM A3BIKE COOTBETCTBY-
IOl e KOMAHIbI 1A Y4MCJIOBbIX BEJIMIMH HE IPEeIyCMOTPEHbI,

OcranoBuMca Ha HEKOTOpPbIX ocoGeHHOCTAX paboTel ¢ auTep-
HBIMHM BeJMIMHAMH. Jlumepnsle (UAu CuMBONLHbIE) BEAUNUNS,
cocmasnenusle u3 yudp, e AGAAIOMCA YUCLOBLMUY U He MO-
2ym ywacmeosams & apugfmemuneckux onepayuax. Hanpn-
mep, 712"+725” ects "1225”, a He 37; 3anuce ”12"+25 poobiie He
umeeT cmbicia M T.4. HyxHo ykasats u Ha TO, 9TO B OT/IIMYME OT
apH@METHIECKOr0 CJIOXKEeHNA IJIA ONepaluy COeIMHEHNA HE BINOJI-
HAETCA epeCTaHOBOYHbINM 3aKoH: "1"+"2"="12", "2"+"1"="21".

Mo2Ho npeoXHUTh YIAMIMMCA PEIIUTh HEKOTOPbIE HECI0XKHbIE
”ypasHeHuA” C iMTepHbIMK Beamaunamu. [IpuBenemM HeCKOAbKO npu-
MEPOB TAKMX yPaBHEHMIA.

Onpenenurs, 114 KAKMX CUMBOJIbHBIX BEJIMYMH CIPaBe1JIMBO pa-
BEHCTBO X="x" (MmA coBmajgaer co 3nauenuem). 3mecr x— moboii
CHMBOJL.

[lycts a — nurtepnas pennumua. Haiitu nurepryio senuauny x,
YIOBJIETBOPAIOLLY IO COOTHOIIEHMIO a+x=a. 31eCh X — NyCTanA CTPOKA,
R

Onucars anropuTM pellieHnA ypaBHeHus a+x=b, rpe a, b, x —
JIMTEePHbIE BeIMYMHBI M & — HaYaJIbHAaA 9acTh b.

[Mycts x M y — auTepubie peauumibt, npuiem gauu (x)=1. Chop-
MYJIMpPOBATh YCJIOBME, NMPH KOTOpOM X+y=y+x (ecnu x="a", a
y="bed...”, TO, cpaBHKMBaaA BeJMIMHBI “abed...” u “bed...a”, momyyaem
LieNoYKy paBeHCTs a=b, b=c, ..., T.€. y=x+x+...).

YKA3AHMA K YIIPAXKHEHHAM

3, 4. llpu nonsiTke BHINOAHUTL anropuT™ A72 B oGCcTaHOBKE,
KOrfia OT KOpUAOopa BBEPX OTXOAMT APYroil KOpUIop, He 3aBEpPUIMTCA
ucnoauenue anropurma A73 (ycnosue nosropenus Gyner sce BpeMa
cobmonarscs, noka Po6or HaxoauTCA B BEPTHKAJILHOM KOpHIOpe).
WNamenum anroput™m A73: teneps PoGor HeobA3aTesibHO NPOXOIMT
00 KOHHA Tynwka; yOeIMBIIMChH, 9TO BBEPX MOXKHO CAejaTh TPH
wara, oH coofmaer o Hannaum Tynuka (Pobor “noaxanrypusaer”).

AJIT JIOT CBEPXY IJIMHHBIA TYNHK
nanol3may = ga, eciiv BBEpX OTXOMMT BeTKa Lunsbi Gobine 3,
| POGOT B HCXOXHOM MOJI0KEHHH
Hay ueJg n
n:=0
[oxa csepxy csobomuo m n<3
BBEpX; n:=n+1
KL
auad :=(n=3) u ceepxy cesoboauo
BHH3 Ha (n)
KOH
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5. [IpuBenem onHO M3 BO3MOXKHBIX PEISHMIA:

aar sucno npoxonos (pe3 meu n)
aano | PoGor B 1€BOM HMXKHEM YTy IPAMOYIOJIbHHKA,

loropoxensoro crenamu. B anxueii crene npamMoyroan-
| HMKa eCTb HECKOIBKO NPOXOI0B Pa3HOM MMPHHBI
Hajo | PoGor B npaBoM HMXHEM yrily IPAMOYTO/IbHHKA,
| n — 4Kcno NpOXonos B HUXHEH CTEHE
Hay
n:=0
eCaM CHM3y cBo0OOIHO TO BAOJL NMpOXoga; n:=n+l Bce
HI moKa cnpaBa cBo60IHO
ecJH CHu3y csobonuo
TO BIOJIb IPOX0Ja; n:=n+1
HHAaYe BIOJb CTEHbI

g

KOH

&JIC BIOJIb CTEHbI
xano | Po6or ceepxy oT CTeHBI
najo | Po6or B kneTke npasee CTeHsl

nay
HIL noka cHu3y He cBoGoxHo M cnpasa cBoGOIHO
| Bopaso

KL
JKOH
&JIT BIOJIb IPOX0OAa
aano | Po6or ceepxy o npoxona
nano | PoGor B kj1€TKE NpaBee npoxoxa
Hay
HU poxa cuu3y csobonHO K cnpaBa cBOGOXHO
| Bnpaso
KL
KOH

8. B 3apauuu a) 1ocTaTOYHO NepeYyucanuTs TOYKHM, BOCKINLIATEIb-
HElE€ ¥ BONPOCHTE/IbHBIE 3HAKM B CTPOKE X (Ipeanosoxenue: 3TH
3HAKM He BCTPEYalOTCA BHYTPM Npenjoxennii). 3asaune 6) — sacrt-
HbI# cy9aii r). PaccMOTpMM BO3MOXKHOE pellleHIE 3a1a%M B):

44T JNT nepesepTHim ( Apr AWT )
nano | 3nag = "nepeseproini”, €CIM CTPOKA a COBIALAET C
| coBGoiit noce nepeBopaYMBaHuA, M 3HaY ="He nepe-
| BepTHIIN” B IPOTHBHOM Cllydae
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Ha4 meqa nji, jor g
n:=[JauH (a)
i=1
q=Aa )
HY. [I0Ka 1<n H q
q:=a(i)=a(n—i+1)
is=i+1
Kn
ecaH q
T0 3Ha9:="nepepepThim”
HHaYe 3HaYy:="He NepeBepThilm”
BCE
XOH

B arom anropurme nokasaHa BO3MOXKHOCTb [IPUMEHEHWUA JIOTH-
9€CKOii1 BeIMYMHBI B aIrOPMTME NPOBEPKM BbINOJIHEHUA HEKOTOPOIO
ycnoBua. 1o cytu nocraTouno chopMyIMpoBaTh YCIOBUE POBEPKHM.
OctanbHan 4acTh aJropuTMa ctanjgaprtaa. B namHom ciydae npo-
BEpKa NpoI0/KaETCA 10 EPBOro HECOBMNAAECHUA.

dameTHM, YTO MOXHO MOJYYMTh COBCEM KOPOTKOE pemeHue 3a-
padu 8, B), BOCIOJIb30BaBIIMCh aJrOpPMTMOM M3 3amagu 8, 1) Kak
BCcrnomorareibubiM. [IpM COCTaBIEHMM 3TOr0 aaropuTMa MOXET

ObITh MCHOJB30BAH yYNOTPeOUTENbHBIA MpueM GOPMHPOBaHUA CTpP-
oK:

aJIr nepesopadusanue (@pr AuT a, pea auT b)
Haxo | cTpoky a 3anucaTth B 06paTHOM NOPAILKE B CTPOKY b
Ha4 peJa i, JuT b

n= (a
b:=””
Hu A ior 1 gon
| b=bta(n—i+1)
Kn
Kon

3apatsa u3 ynpaxsHedusa 8, r) COREpPXKMT “NOABOJHLIE KaMHW”.
Bo-nepsbix, HyXnaeTcA B yTOYHEHMM NOCTAHOBKA 3anasn. Tak, eciu
a="nonon”, x="non” (#er), y="oui” (1a), To nNox pesybTaTOM MOXKHO
NOHMMATH OIHY M3 CTPOK “ouion”, “nooui”, “ououi”, “ouioui” B 3aBUCH-
MOCTH OT MIPHHATBIX COTJialneHuii o 3amene. Jdanee, nycts a="cdcd”,
x="cd”, y="dc”. CHOBa HY2XHO YTOUHMTb, 9TO CYMTAETCA pPe3yJIbTa-
Tom: “dedc” wim (nocne nosropHoii 3amenst) “ddcc”. Ecin a="cdd”, To
pe3yJibTATOM 3aMeHbI MO2KHO CYMTaTh "dcd”, @ MoxHO M “ddc”.

PaccmoTpum HECKOJILKO aJIMrOPHTMOB:

a4r 3amena 1 (apr JMT X.y, Apr pe3 JuT a)
pano | paun (x)= gann (y)
Hanxo | Bcioay B CTpoKe a x 3aMEHEHO Ha y
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HA4 HeJ m,n,i
m:=LJHp (X); n:=LJauH (a); iz=1
BU poxa i €< n—m+1
ecan afi:i+m—1]=x
10
alizitm—1]=y; i:=i+m
HHage i=i+1
BCE
KL
Ko

Ecnu BxoxIesns X He “epexphiBaloTca”, TO NOCJIe HCHONHEHHA
3TOro AJIOPUTMA BCE BXOXAEeHMA X Oy Ay T 3aMeHeHbl Ha y:

aJr 3aMena 2 (apr JMT X,y, ApL pe3 JHT a)
aano | pamn (x)= Laun (y)
nano | BCogy B CTPOKE a X 3aMEHEHO Ha Y
Hay pej m,n,i
m:=gaHHu(x); n:=LaHH (a)
Hy gaa i or 1 go n—m+l
ecay ali:i+tm—1]=x
| roalii+m—1]=y
Bce
KL
Kon

JroT anroput™M npu x="cd”, y="dc”, a="cdd” nmaer pesyabTaT
“ddc”; npm a="cdcd” — pesynbraT "dedc”.

&JIK 3aMeHa 3 (apr JMT Xy, Apr pe3 JIUT a )
aano | pamm (x)=pamm (y)
Haxo | BCIOLy B CTPOKE a X 3aMEHeHO Ha y
Hay meJy m,ni, Jor q
Q=44
HII NoKa ¢
q:=HeT
m:=Laup(x)
n:=paun(a)
Hn gas i or 1 go n—m+l1
ecan ali:i+m—1]=x
TI0
afisitm—1]=y
q:=1a
BCe
Kn
KL

Kon
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Ipu McnoJHeHUH 3TOro AJIrOPUTMA 3aMEHBI IPOM3BOIATCA 10 TEX
nop, NoKa B CTPOKe a xoTa 6bl OIMH pa3 BCTpeyaeTca x. B Hekoropsix
cu'r?raunax STOT AJrOPUTM MOXET 3aUMKJIMTLCA (Hanpumep, eciu
x=y).

MoxHo cocTasuth M apyrue aaropurmsi. [lo cymectsy cocras-
JIEHWE AIrOpUTMA MOXKHO CIMTATh YTOYHEHHEM 3a1aqu.YToObl ualbe-
XKaThb OTMEYEHHBIX Bblme cloxHocreit (Mx nonesno pasobpars C
CHJIbHBIMH Y9€HMKAMH), MOXKHO Cy3UTh 06]1aCTh IPMMEHUMOCTH aJjl-
roput™a. Toraa 3Tv C/I0XKHOCTH CHUMAIOTCH.

B sapasax 9, a),6) yno6HO BOCHO./Ib30BaTLCA JMTEPHON NeEpe-
MEHHOIi, conepxameii UMKIMIeCKoe npopo/kenne aadasura. Ha-
npumep, B 3agade 9, a) — 310 CTPOKA

w="a6Br1ex3niKIMHONPCTY PXUYII IBbIbIIOAA”;
B 3agaie 9, 6) — crpoka
w="a0Briex3IniKJIMHONPCTY QXY IIbbIE310Aa0Br Ie K 3Mit”

(Bnpouem, ¥ B nepsoi 3ajaye MOXKHO MCIIOJIb30BaTh 3TY IIMHHYIO

CTPOKY).
[lonyuaem asiroputm:

aar wudp (apr JuT a, pes JuT b)
Haxo | b — samudpoBaHHan CTPOKA a

HaY JAT W, UeJt i
w="a0Br1ex3nHKJIMHONPCTY G XUYI I bbIb310AA0OBr He K 3NIT”
b=1T
HU paA i or 1 go pamn (a)
| b:=b+w(momep (ali]) + 1)

Ku

Kol

3aecs "Homep” — BCIOMOTAaTe/LHBIA aJrOPMTM BHIYMCIEHMA
andasMTHOrO HOMepa 6yKBbI:

&4r ues Homep (apr cum s)

Jamno | s — 6yksa pycckoro andasura

nano| 3nag:=andasuTHLI HOMEp GYKBH S
HaY JHT W, HeJa in
w="a0Br1ex3uiKIMHONPCTY QXU M BHIL3IOA”
anay:=0
HU aas i o1 1 go gamp (W)

ecan wlil=s

| 103may:=i

BCE

Ku
KOH
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Ilpu cocrasneHMH AIrOpUTMOB pacIINGPOBKM andaBuT yaoOHo
NPOIOJIAKHUTS "B Ha9aI0”:

w="110bbb21I0AA0Br e 3N KIMHONPCTY GXIYII I bbibI0A”,

AnropuTtmsl mudposku B 9, B),r) cocraBuTs HecaoxkHO. CroxHee
asroputMsl pacmudposku. Mx nmeer cMbica pa3o6paTh € CHILHBIMU
Y9E€HUKaMH.

§ 16. COCTABJIEHHE IHKJIHYECKHX AJITOPHTMOB

OBIIHE YKAZAHUA

JTOT pasmes — ONUH M3 CaMbIX TPYIHBIX B yueGuuke. Ou mocss-
[IeH M3JI0KEHUIO METONOB AJINOPUTMH3ALMKM MMEHHO Kak MeTonos. B
ocnabnennom kypce (Hanpumep, npu mnpenojasanmu B VII—VIII
KJIaccax) 3TOT MaTepHall MOXKHO OILYCTUTD.

B n.16.1 aBTopsl NLITAOTCA OO BLACHUTE, YTO TAKOE PEKYPPEHTHAA
[OCJIe10BaTeILHOCTL BooO me. JIna nansueiinero aTo ocobexHoi po-
JI1 HE MrpaeT U MOXeT ObITh NPONYIIEHO, €C/M BbI3bIBAET TPYAHO-
CTH.

M3yuenue n. 16.2 pasyMHO, HanpuMMep, HAYaTh C [IOCTAHOBKH BO-
Npoca: faHa NocjieJ0BaTeabHOCTh

29 3! 5! 9! 17!"'!

yrajaiite HECKOJbKO CHAeRyIomMX 9ieHoB. BosMoXHO, MKOIBHUKK
3aMEeTAT, 9TO KA IbIii CNeNyIOm i 9/1eH NOy9aeTCA U3 Npenbiaylle-
ro yMHOXEHMEM HA 2 W Bol9UTaHUeM 1 — 310 xopomo. (Orn MoryT
TaKXe 3aMETUTh, YTO WIEHBI MOCIEI0BaTEIbHOCTI — CTENEHM ABOii-
KM, K KOTOpbIM npubasnena 1. 310 Xyxe, IOCKOJBKY B 3TOM ClIyyae
PEKYPPEHTHOE COOTHOLI EHUE HE HYXKHO.)

s o6BbACHEHMA IOCTPOEHUA ANIFOPUTMA BLIYMCJIEHMA N-TO Yje-
Ha 3TOi N0CJIef0BATEILHOCTH aBTOPLI NPUAYMaIN TAKOA MeToauYe-
ckuii xon. CHagana, B 1. 16.2, OHM BHIIIMCHIBAIOT AJIFOPUTM, KOTOPBIHA
sanojHAeT TaGauuy, COAEpXamyl0 WieHbl NOC/JeloBaTebHOCTH.
Bpone Gbl 3T0T a1ropuT™ He I0JIXKEH BbI3BATh TPYAHOCTE!H B IOHUMA-
HUM Y WKOIbHUKOB (ecnu oHM BOOGIIE NOHMMAIOT, 9TO O3HAYaeT
UMKJ JJIA ¥ 9TO Takoe TaGiaudnbie BeanduHbl). 3atem, B n. 16.3, u3
3TOr0 aJIropuTMa CTPOYKA 3a CTPOYKOH YCTpaHAIOTCA TabiuvHbIE
BEJIMIMHBI, M I0JyJaE€TCA IKBMBAJICHTHBINA anropuT™ 6e3 TabaMIHbIX
BEJIUYHH.

IpenmymecTso Takoro cnocoba o6BACHEHWA COCTOMT B TOM, 9TO
MHaYe JIErKo 3anyTaThCA M, HapUMep, HANNCaTh IMKJI HE 0T 2 10N, a
or 1 5o n. (Kcraru, 9T0 B 3T70M Cciiydae Gyaer BLISUCAATL ANropuT™ ?
OrtseT: n+1-if 41eH NOCAEI0BATENbHOCTH.)

B . 16.4 TOT k€ METO POMJIIIOCTPMUPOBAH Ha NIPHMEPE 34139 O
BBIYMCIIEHHH conpoTHBieHuil. TyT riasyas TpyaHOCTb, BEPOATHO,
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COCTOMT B TOM, YTO IIKOJLHWKM JaBHO yxe 3a0bliM 3TOT pa3nen
$OU3KUKH, €CIM KOraa-1o ¥ 3Hauu. C TOUKH 3peHuA mporpaMmupoBa-
HMA 3[1€Cb NOKa3bIBAETCA IPUMEHEHMEe METOIA PEKYPPEeHTHbLIX COOT-
HOmEHMH K 3ajadaM, (GOpMYyJIMPOBKA KOTOPbIX HUKaKMX COOTHOLIE-
HHA B ABHOM BH € HE COIEPXKHT.

B n. 16.5 crpouTca nporpaMma IJiA BLIYMCIEHMA MOCIENO-
paTenbHOCTH PHubGoHaT9M. 31€Ch, KaK M paHblIe, JIErKO COCTABMTh
JINOPUTM C MCNOJ1L30BaHMEM TabIMLbI:

a[ll=1; a[2]l=1

HU aaf i or 3 go n
| ali]:=ali—11+ali—2]

Ky

a BCA TPYIHOCThL CBA3aHA C TeM, 9ToOBl He ynoTpebnare Tabanu B
3TOM aJIFCOPUTME.

Ecnu panbime BMecTo xpanenua Tabauusl focTaTo9H0 Gbisio xpa-
HUTh OJMH-eIMHCTBEHHBbIM OYepeNHO 3JIeMEHT NOC/el0BATENbHO-
CTH, TO 1J1A nocaenopareabiocTy @uboHayuu 310 He NpoiiaeT: Hy X-
HO XpaHUTH IBa 3J1eMeHTa: a[i—2] u a[i—1], xoropsie 06a Hy XHBI IPH
olancaennu afil. Oau HasbIBalOTCA B KHMrE “cTapoe a” U “HoBoe a”.

[MyskT 16.6 nokassiBaeT, 4T0 aJArOPUTM BLIYMCIIEHMA MOCJIENO-
BarensHocTH DOubonayum Moxer ObITH YNpPOIIEH — MOXHO He
paccMaTpMBaTh OTAENBHO NepBble OBa 9ieHa. Jlna aroro, mpasna,
HYXKHO n00aBUTh K MOCHAEN0BATENLHOCTH (DMKTHUBHLIE “HY/EBOI” U
“MMHYC IEPBbIA” 4JIeHbl. ITO — CTAHAAPTHBINA IPUEM B IPOrPAMMUPO-
BaHWH, 0ObI9HO CYECTBEHHO YN POMIAOIIHIA AJITOPUTM.

[MyukT 16.7 Haumuaerca ¢ obcyxnenua puibuoi nosau. bonee
crporo u 6e3s NCIoJIb30BaHKuA aHATOrMiA anropuTM A83 MoxHO 00BAC-
HWUTHb CAERyIomuM oGpasom.

B xone BhimonHeHMA UMKIA AJA i OT 2 0O n B [NEPEMEHHONU V
XPaHUTCA MAaKCHMMYM HECKOJILKHMX MEpBbIX anemedToB Tabnuunl. Ha
KaxJIoM [are Mbl CPaBHHWBAE€M 3TOT MaKCHMMYM CO CJeIYIOUIHM
anemenTom TaGauuel. Ecnu aToT HOBBI BIEMEHT OKaKEeTCA MEHbIIE
MaKCHMMYMa yXe€ MPOCMOTPEHHBIX, TO Hd MaKCHMMYM OH HE BJIMAET.
Ecau xe on okaxerca Gosibmne, TO OH M OyJIeT MakCMMyMOM Ha
clefyiomiem mare. 310 MoxkHO 66110 Gbl 3anMcaTh B BUIE KOMAH/IbI
Boibopa

v > afi]
I 10 v:=a[i]
BCE

Janee npMBOAMTCA aHAJIOrMYHBIH AJIMOPUTM ONpEJleieH!A Mak-
CHMMaJILHOINO YPOBHA pajiWalyM, B KOTOPOM JaHHble GepyTcA He M3
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MacCHBa, 4, TAK CKa3aTh, IOCTYNAIOT “no xony rena”. B xonue nyn-
KTa 1aeTCA onpeneieHne OTHOMPOXOXHOrO aJiropMTMa.

B n. 16.8 paerca anropuT™M momcsera YMcia Makcumymos. Tyt
HaJ0 npexje BCero NOHATh, YTO 3HAYAT CJI0BA "9MCI/I0 MAKCHMYMOB”.
Ecnu B TaGamue Bce 3neMeHTHI paiidiHbl, TO MAKCUMANbHBIA 371€e-
MeHT y Hee onu. OIHAKO MOXET TaK CIAYYMTLCH, 9TO HEKOTOphIE
3JIEMEHTBI OIMHAKOBbI: HANIpUMeEp, cpeam aucedn 1,5,1,5,5,2 Tpu Mak-
cumanbibix (pasabix 5). HanGonpmee 91ci10 MAKCHMAIBHBIX 3/1EMEH-
toB Oyler B Cliyuae, KOrja BCe 9MCJia paBHbI — TOrAa BCE 3J1EMEeHThI
MaKCHMAaJIbHBI.

Haneo npuBogumoro ainropurma Moxuo oGbACHUTH Tak. [lycrs
MBI MMeeM Tabuniy M3 7 371eMEHTOB, B Hell 3 MaKCHMAaJIBHBIX BJIEMEH-
Ta, pasubix 17. Y1o Gyner, ecnu 106aBuTh B HEe em1e ONUH 3/1eMeHT x?
TyT ecTh TpH BO3MOXKHOCTH:

1) eciv aTOT HOBBIi 21emenT Merblie 17, To oH He 6yneT Makcu-
MaJIbHBIM 1 NO-NpeXHEeMY OCTAHYTCA TPW MAKCHMAJIbHBIX 3JIEMEHTA,
paBHbIX 17;

2) ecivi HOBBI¥ 371eMeHT paseH 17, TO NONYYATCH 4 MAKCUMABLEBIX
BJIeMEeHTa, paBHbIX 17;

3) naxoneu, ecau x Gospme 17, To oH GydeT eIMHCTBEHHBIM
MaKCHMaJIbHBIM 3JIEMEHTOM.

OTH TPH BapMaHTa M COOTBETCTBYIOT TPEM BapHAaHTaM B KOMaH/E
BeiGopa B anroputme A85.

[Ipucrynas Kk M3yueHuIo aaropuT™Ma B I1. 16.9, Hano HMETh B BUAY:

a) CJI0BO — 3TO HeoGA3aTE IbHO OCMBICIEHHOE CJI0BO: Joban no-
CNeIoBATEIbHOCTb MLY IMX NOAPAL OYKB HA3LIBAETCH CIIOBOM;

6) cTpoKa cUMBOJIOB — 3TO TabJIMUa, B KOTOPO# Kax Iblii 3/1IEMEHT
asaaerca nubo 6yksoii, inbo npobeom.

[MonpoGyiite, 3uaa aro, pasobGpaTsca B anroputme A86. Moxer
OBbITh, BaM IOMOXET TaKOe 3aMeYaHue: = [Ja, eCJIM IPOCMOTpeHHaA
Ha NpeXblIAYIEM LIare 9acTh CJioBa Kondaerca npobenom (uau nyc-
Ta).

MyrxT 16.10 noceamen HauGosnee BaxHOW W MHTEPECHOI Te-
Me — NOHATHIO MHBAPMAaHTA UMKIA. XOPOUMiA IPOrpaMMMCT OT/IHYa-
€TCAl OT IJIOXOro, B 9aCTHOCTHM, TEM, YTO OH NOHMMAET, YTO TAKOE
WHBapUAHT UMKJIA, H MOXET NPUMEHATH 3TO [OHATHE Ha MpPaKTHKE.
Bonee nogpobuo Bonpoc 06 MHBapUaKTe MK 06CY X 1aeTCA B KHAT-
ax D eiikcrpsl “ducumnauaa nporpammuposanna”, [1.I'puca “Hay-
ka nporpammuposanus”, H.Bupra "CucremaTnieckoe nporpaMmupo-
panue” u B yseGuuxke “[lporpammupoBanune N8 mMaTemMaTUKOB”
AT Kymnupenko u I".B.JleGenesa (rex xe cambiX, KOTOpbIE ABAAIOT-
CA aBTOpaMM IKOJIbHEOro yuebauka).

[anee cnenyer n. 16.11, KOTOpLIi B pe3yNbLTATE ONEYIATKYH HA-
3paH 16.1 co 3pesnouxoit. OH NOCBANIEH peKyPCHBHBIM &JIFOPHTMaM.
910 —oTaenbHas GoJbINAA TEMa, W NPUBENEHHBIX NBYX [PUMEPOB
HEIOCTaTOYHO, Y1TO0H C HEH MOIHAKOMUTHCA.
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[IpuBenennbie NpUMEpPH WINMIOCTPUPYIOT JIMIIE ABA acHeKTa pe-
kypcuu. [lepBbiii npuMep NoKas3plBa€T, YT0, HECMOTPA HA NPOCTOTY
COCTaBJIEHMA AJITOPUTMA, PEKYPCUEIA HAO [0JIb30BaThCA C OCTOPOXK-
HOCTBIO ¥ 0TAaBaf ceGe ACHEIA OTYET, KaK MMEHHO Oy JeT BBINOIHATL-
CA JICOPUTM.

Bropoii npumep (3akpacka o6nactu) nokassiBaer, YT0 €CTh 3aj1a-
41, KOTOPbIE€ PEKYPCHBHO PEIIMTh KPaiHe CJI0XKHO, HO PEKYPCUBHOE
pellieH)e KOTOPBIX 3aIUChIBAETCA [IPOCTO M KOPOTKO.

Yuutemo cnenyer MMeThb B BULY, YTO B CHJIy pAla 0CODEHHOCTel
4eJI0BEYeCKOr0 MEILIJIEHHA 3TOT MPOCTOM MO CYTH MaTepuall TeEM He
MeHee ABJIAETCA IOCTATOYHO CJI0XHBIM 114 BocnpuaTua. Ha npeono-
JIEHAE DTOM CJIOXKHOCTH HaleJieHbl ynpaxkuenuna 24 u 25 na c. 141
yuebGHuka. B TO Xxe Bpema, B OTINYKME, HAPUMED, OT PEKYPPEHTHBIX
COOTHOIIEHWIA, UCII0JIb3YEMBIX B § 26, pekypcusa HUr e fajiee B yued-
HUKE HE MCMNOJh3yeTca U He npumenserca. [lostomy marepuan o
PEKYPCUM [IOMEYeH 3B€3109KOI1 1 [10 XeJIAHUI0 YYMTENA MOXeT ObITh
Oy LIEH.

YKASAHHA K YITPAXKHEHHAM

1. UsiomMunka npepnaraemoil 3a1aiu B TOM, 9TO HE HY2KHO Kax-
OblA pa3 3aHOBO BBIYMCIIATH BelWMUMHY Xx*xk/k! mna xaxnoro cne-
nylomero k: ee MO2KHO MOJIYYMTE M3 NPedbIAy el YMHOXKEHeM Ha X
M JejieHreM Ha k.

2. Ananorm4so 1, TONBKO HAJ0 YMHOXATh HA X2 M AEJIUTh HA
(k—2)%(k—1).

3. 3anaya a) nposepAeT, NOHAT JM AHAJNOIMYHLIA AJIOPUTM B
tekcre. B 3anayax 6) u B) ne 3a6yanTe npoyecTs ykasanue !

4. 31ech PU3aNIECKHE TPYIHOCTH BO3pacTaioT eme Hosee: Halo
NOMHMTb MPO 3IC W BHYTpPeHHee conporusBieHne. Hanomuuanue:
nens ¢ 34¢ E ¥ BHYTPEHHMM CONPOTHBJIEHMEM R 3KBUBAJIEHTHA HIe-
ansHO# GaTapeiike c aac E Ge3 BHYTpEHHETO COMPOTHUBIEHUA, BKIIO-
YeHHOI NOCIeN0BaTE/IbHO C CONPOTHBIeHHEM R,

5. Bce Tpu ciayyasa 3TOi 3amayd COBEPIIEHHO AHAJOCMYHBI, U
CMBICJI €€ B TOM, 9TO HE HY2KHO XPaHHUTh 3JIEMEHTBI [IOCAEI0BATENb-
HOCTH M BBIYHCJIATh CYMMY KaXIblif pa3 3aHoBo. BmecTo 3TOrO0 HyX-
HO XpaHWUTh CyMMY OOpaTHbIX BeaMuuH (CyMMy KBajpaToB B NyHK-
TE ﬁ}yncex YK€ HaiIeHHbIX 3JIEMEHTOB ¥ KOPPEKTHPOBATE €€.

6. Onucaunblit cnoco6 GLICTPOro BHIYUCIIEHUA KBAIPATHOrO KOp-
HA MHTEPECEH C MATEMaTUYECKOH TOYKM 3peHus; ero obbAcCHeHue
MO2KHO HAWTH, HANpPUMED, B (K COXAaIEHMIO, 1aBHO HE EPEU3NaBaB-
muxca) nonynapasix kaurax fil.Ilepensmana.

7. C TOYKM 3peHHA MOCTPOEHMA AJrOPUTMA 3TA 3alaya COBEp-
LIE€HHO AHAJIOTMYHA NpebIaY Ieii.

8. B caysae a) Hano NOMHMUTH TPH NOCJHENHMX YJEHA NOC/]E-
[OBaTEbHOCTH, B 6) — nBa, B B) — k 10CA€IHMX 4JI€HOB.
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9. Ynpaxnuenue pemaerca no obpasuy n. 16.6 (c. 129 yueGuu-
Ka).

10. Tlpexne Bcero nNpogoONXUTE MNOCIEAOBATEILHOCTH BIpaBo,
Haliifl 32KOH MX MOCTPoeHUA (B MepBoii NOCMOTPUTE HA OTHOLIEHUE
COCENHUX 1JIEHOB, BO BTOPOIl — Ha Pa3HHILY MEXIY KaXIbIM 4JICHOM
M YIABOEHHBLIM NpPeNbIIYIUKM, B TPEThE 3aKOH aHAJIOTHYEH 3aKOHY
nociiegosarenbHOCTH DUOOHAYIM, TOJNBKO BMECTO CJIOXKEHWUSA
MCIIOJIb3Y€ETCA BbIYUTAHME).

11. JTta 3agaya copepuieHHO OecCMBICIEHHA, €CJIM HE BBITIOIHATh
€€ C OMOIIbIO KOMIIbIOTEpa. ECu Xe BeINOJIHUTD €€, TO KOMINBIOTED
HapHCyeT IYT'y OKPYKHOCTH MJIM 9TO-TO odeHb 6auakoe. [loxanyit,
camoe npocroe 00bACHEHHE 3TOro GakTa COCTOMT B MCNOJIb30BAHUM
KOMIIJIEKCHBIX YHUCEJI: KaXIaA CIelyloman napa Y4ces, paccMaTpi-
Baemas Kak KOMIJIEKCHOE YHCNO0, N0IYYaeTCA U3 Npelbiayeil yMHO-
Xxenuem Ha yucio 1 — 0.1i, monyas koToporo 6amM3ok k 1. Bnpouem,
3T0 00BACHEHNE BaM, BEPOATHO, HU K Y€MY, TAK KaK IKOJIbHUKH BCE
PaBHO HE MPOXOIAT KOMIIJIEKCHBIX YMCEJL.

12. D10 — 3amedaTe/bHad TPyNHAA 3anada U3 Kauru Jleidkcrpol
“[IncuMninba nporpaMMHpoBaHnA”, TONLKO HAI0 CKa3aTh, YTO aJIro-
PHUTM HE MOXET MCIO0JIb30BaTh TaOMMYHBIX BEJIMYUH W BPEMA €ro
paboThbl HOJIKHO He [PEBOCXOIUTL KOHCTAHTHI, YMHOXKEHHOM| Ha IBO-
WunbliA norapudm ducia y. (Pemenne cMorpu B 3TOM XK€ KHUrE.)
Ecnu xe Takux orpaHMYeHMii He HaK/albIBaTh, TO CMBICJ 3aJa4u
TepAeTCA.

13. a) Henwaa, 3to 3aBucur ot toro, Gbia JIM MaKCUMAJIbHLIH
anemenT Gonbie, Menpme wnu pased 5. 6) Onuu. Ilecrs. IaTs.
B) 3TOT aArOPUTM MOJIY4aETCA M3 PUBEIEHHOro B M. 16.8 3ameHoi
TabaMubl Ha KOpUAOp, nonoGHOoM npoaenaHHoi B . 16.7.

14.Ha nyTi B Ty MK HY2KHO BEITHCIINTE MAKCUMAIbHBIA YPOBEHD
panguaumu (MM CpPeNHIo TEMIEPATYPY, BLIYUCIMB CYMMY M pasie-
JIMB HA [OJICYMTAHHOE 4MCJIO KJETOK), a Ha ofpaTHOM NyTH —
3aKpalinBaTh.

15. a) Hano nomMEdTh 4MCI0 nepemer 3Haka W 3HaK MOCJEIHE
KJ€ETKH. 6), B) AHa10oru9Ho.

16. Hano nmomMHUTH 9MCI0 JOKANLHLIX MAKCHMMYMOB, BEJIMYMHY
[MOCJIEAHEro NPOCMOTPEHHOro 3J1IEMEHTA M TO, ABJIAETCA JIA OH JIO-
KaJIbHBIM MaKCHUMYMOM B [IPOCMOTPEHHOI 9acTH Tab1mubi.

17.Pemenne MOXKHO 1pO4ECTh B yNOMARYTHIX KHMrax JleidkcTpbl
n Kymuupenko-JleGenena.

18. MUuBapuanT: n papHo kpaapary i. B kouue i=1000, n=1000000.

19. Wupapuant: d Heorpunarensno, a=cxd+b. [locne oxonua-
Hua paboTsl d<b, N03TOMY C — YaCTHOE, & d — OCTATOK NPH AEJEHUH a
Ha b.

20. D10 — ANropyUTM HAX0XKNEHUA 4YMca ODIIMX BJIEMEHTOB B
IBYX BO3pacTalomux TabimMuax BMECTE C JOKA3aTe/IbCTBOM €ro mpa-
BAJILHOCTH.
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21. Wusapuanr umkiaa: asp+bxq = 2xaxb. Kpome Toro,
HO/I(a,b)xHOK(a,b)=axb nya mobeix uenasix au b.

22. HO/I(a,b)+m He MEHAETCH B XO/l€ MCIIOJIHEHMA AITOPUTMA.

23. WuBapuaut: Tabamua nosy4YeHa M3 MCXONHOM C MOMOINbIO
NepecTaHOBKM, BCE YMC/IA C HOMEPaMM MEHLIIE i HEOTPUIATE bHBI,
BCE YMCJIa C HOMepamu Douibille j oTpHIAaTENbHEL. B KOHIE | HE MEeHb-
1Ie j, ¥ 3TO 3HAYMT, YTO BCE HEOTPULIATE/IbHBIE 3JIEMEHTHI CTOAT JIeBee
BCEX OTpHLATEJILHBIX.

23. (310 — BTOpan 3anava ¢ nomepom 23.) Buiuncaserca necs-
THUYHOE ¥ IBOMTHOE 3HaATE€EHWUE CTPOKH llH(IJp a.

24. Mpu pyuynom Beinosinenun anropurma A89 pekoMmennyercs
pucosaTh cocrosaue namatu IBM (nyume ma nocke mnm xapanna-
oM, 470661 MOXKHO BBLJIO CTUMPATH), KaK onucano B 0. 12.4 (c. 95) u
m. 16.11 (c. 135) yuebnuka.

25. Po6ot yxomuT na 6eCKOHEYHOCTh BBEDX, 3aKPaIIUBaA KIETKN
o myTH.

26. B popmynupoeke yuyeOHMKa — 3TO 04€Hb OpocTas, o0bI9Has
3agaya. OHa CTaHOBMTCA CJIOXKHOI M MHTEPECHOM, €CJIM HA IoJe
PoGora ecth creusl. B 3Tom ciyyae nano, nadunas ¢ k=1 1 nocaeno-
BATEJbLHO YBEJIMYMBAS €r'0, BbI3LIBATH PEKYPCHBHBIN AJIFOPUTM, BLIAC-
HAIOWWA, MOXKHO N1 MONACTh U3 JaAHHOM KJIETKH B 3aKpAllEHHYIO He
Oonee uem 3a k IaroB, U B KOTOPOM 3TOT K€ aJFOPUTM BLI3bIBAETCA
M3 JOCTYNHBIX (HE OTrOpOXEeHHBIX CTEHOI) COCENHMX KJIETOK C
YMeHbLIE€HHbIM HA 1 3HaYenuem k.

YKASANUAK YIIPAXKIEHUAM HA NOBTOPEIHE

B cymHocTH, 3TO HE ynpaxHeHMA Ha NOBTOPEHME, a HOBLIE M
IOBOJLHO TPY AHbIE 3anauu. MicTopus ux noasaenns TakoBa: Korjia no
npock6e A.Il.Epmosa cpouno nepenucsiBaica yueGamx nudopmaTu-
ku (nepsblii, B IByX KHWrax), Hago ObLIO 94€M-TO 3aNO0JHMThL OCTa-
BaBIEECA MECTO M ObLIIO PEIlEHO BKJIYMTh T4 TPYIHBIE 3a5a4M,
9T06BI INKOILHUKH HE AYMAIIX, YTO OHM Y2Ke Ol0JIeNIH BCe pemMyapo-
CTH NPOrpaMMMpOBaHMA. JTH TpYAHbie 3ajauu Obum pasbabieHbl
NPOCTHIMM, M BCE BMECTE Gb1J10 HA3BaHO yNpaXHEHUAMM Ha MOBTOpPE-
HMe. ITa TPAANUMA POIOJIKAETCA U B HACTOAIEM yyeOHUKeE.

Orpauuqunaemca KpPaTKMMHU KOMMEHTAPHUAMM.

1. 3anava a) unrepecua, €C/iM JONOJIHUTENLHO HOoTpeGOBaTH, 4TO-
Obl aJIropuTM HE MCMOJIb30BAJI NEepeMeHHble M pekypcuio. Bor ee
pelleHne:

&JIT [IOMCK Ipoxoja
nano | PoGor Ha TO# k€ ropusoHTaNM Y NPOXOJa BHUS,
| eciin on ecTo
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Ha49

HI [OKa ciaesa cBobOIHO
| BJIEBO
Kn
HI, poxka crnpasa cBoGogHO H He cHM3Y cBoGOgHO
| BOpaBO
Kn
OH

AJIT K HUXKHEN CTEeHe

Bago | PoGor y nuxneit cTeHbl
Haq

HOMCK Npoxoaa

HI [OKA& CHU3Y cBoOOIHO

BHM3
NOWCK MPOX0Ja

Iocne sToro ocraerca nMme NPoiATH N0 HUXKHEH CTEHE B JIEBLIH
Yroiu.

33]18'[3 ﬁ) HHTEpPECHA, ECJIM MOXKHO nBﬁCTBHTGHbHO 3aIIYCTHUTD
nporpamMmy Ha KoMmnbloTepe: 3aGasHo HaGiiogats, Kak YepTexHuK
pucyer Konuio nabupunra Pobora.

2. Cxema anropurma (n — pannoe 4ucio):

k=2

Hu moka mod (nk) # 0
| k:i=k+1

K

3. Uncno npocroe, €civ ero HauMeHbIuWiA NeNUTeNb, 6oNbIIMiA
1, paBeH CaMOMY 49MCILy.

4. Ecin y 9ucna n ecTh JeJMTeNH, TO XOTA Obl OIMH M3 HUX HE
NPEBOCXOMMT KBaAPAaTHOrO KOpPHA M3 n (1e1MTe/iM rpynnupyioTca B
napsl, POM3BEIEHUE BIEMEHTOB KaX 10 NMapbl PaBHO N M OIMH M3
3JIEMEHTOB HE IPEBOCXOAMT KBaIPaTHOrO KOPHA M3 ).

5. Cxema BO3MOXKHOI'O aJIFOPHTMA:

HI Doka n = 1
k:= HauMeHbIIMA TeauTes (n)
puiBon k
n:=n/k

KI

31ecs MCPOJIb3YETCA KaK BCIIOMOTaTE IbHBIA AJIFOPUTM YIIpaKHe-
HUE 2.
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6. 3to — anropurm Esknnna (cMoTpure 06 3TOM, HanpuMmep, B
kaure “[Ipocroe u cinoxHoe B NporpaMMUpoBaHUK”).
7. IlevaTaTh, HAYMHAA C MAAAMIMX PA3PANOB, MOXHO TaK:

Hu poka n # 0
BeiBog mod (n,10)
n:=div (n,10)

Ku

IleyaraTs, HAYMHAA CO CTAPIMIMX Pa3pANOB, MOXHO TaK: Haya® C
MIalliMX pa3pAfoB, 3aMMChIBATh UMPPHI B MACCHB, & IOTOM Hame-
YaTaTh €ro B 00 paATHOM OPAIKE.

8. llepuon nossnserca Torna, Koraa Npu Jel€HUH CTONOHKOM
ocratku (a He uMdpLl B YaCTHOM ) HaMHAIOT NoBTOpATHLCA. [Tonesno
HUMeTh B BULY TaKXe, 4T0 JJIMHA [Ipellep1uoia He IPEBOCXOIMUT Nn.

10. 3apasy MOXHO pacCMaTPUBATh KaK 3alady O CIMAHUM IBYX
YIOpAfOYeHHbIX Tabnuu, cogepxammnx kpaTasie uucen 13 u 17. (Ca-
mu TabJInMubl, pa3yMeeTca, XpaHUTh HE Ha10.)

11. B oasHonpoxoaHoM anropurme XOCTATOYHO MOMHMTbL YMCIIO
Pa3jIMYHbIX 3JIEMEHTOB MPOCMOTPEHHOM YaCTHM M NOCJENHMH 3Je-
MEHT.

12. Kagparnuselit anroputm (a1ropurm, B KOTOPOM YMCIO A€ii-
CTBUIA NPONOPUMOHATIBHO KBAIPATY IJIMHBI Tabnuibl) HE HHTEpPECeH:
Kax[Iblil 3JIEMEHT HAJ0 CpaBHMBATL CO BCEMH npensipymumu. Cy-
ECTBYET AJITOPUTM, B KOTOPOM 9MCIIO JEiCTBUMA PONOPUMOHAILHO
n, YMHOXEHHOMY Ha log n: ciegyer BOCNOJb3OBAaThCA JIOrapUPMHU-
9€CKOi copTHpoBKoii (cMoTpUTE, Hanpumep, “TlpocToe U cnoxHoe B
NporpaMMH1poBaHMK”) M CBECTH 3a1ady K Npexblny mei.

13. 3anaya o CAMAHMK IBYX ynopanodeHHbix Tabnuu ( cMoTpuTe
pasjien o copruposke cananuem B “TlpocToM u cioxuoM...”).

14. 3anava u3 xuuru JI.I'puca “Hayka nporpaMmupoBanua”, Ha-
spanpas tam "Kynuk Ha nmocobuu”. Maes peienus: 0ja Kaxmoi
Tabanubl 3aBOAMTCA LEJIOYMCIEHHAaA MepeMeHHad, OTMeYalouan
rpasuiy Mex Iy MPOCMOTPEHHOM M HeIPOCMOTPEHHON YaCThIO; MHBA-
PHAHT: ec/iu O0IUIA 3IEMEHT €CTh, TO OH £CTh B HE[IPOCMOTPEHHBIX
gacrax. lllar umkna: ecnu Bce TpU NEpBLIX HENPOCMOTPEHHbLIX 3J1e-
MEHTa B Tpex Tabnuuax pasHEBl, TO HY2>KHBIH 3/1EMEHT HalileH, ecin
HET, TO MeHbIIMiA U3 HUX MOXKHO NEPEBECTH B NpOCMOTpeHHbIE Ge3
HapylueHHA MHBApUAHTA.

15. 3apaua u3 Toit xe xuuru ['puca, 910 ¥ npeapinyman. nes
pElieHUA: CPABHUM X C 3JEMEHTOM Tab/Mlibl, CTOAIIMM B BEpXHEM
npasom yriy. Ecnu on Gonbmie, TO nNepeyio CTPOKY MOXHO 0TGpo-
CHTh; €CJIM MeHbIl €, MOZKHO OTOPOCHTE NOCHeHUi cTonbew.

16. Ina kaxnoro k or 1 00 m MOXHO MHAYKTHBHO BLIYMCIIATH
LJIMHY MaKCHMMaJIbHONO Haddla NOCAeI0BaTe/IbHOCTH b, KOTOpOe MO-
xkeT ObITh NOJIy9eHO U3 a[1]...a[p] BbI9EpPKMBAHUEM.
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'17. O60o31a9uB 9epes flk,1] MakcuMansHy0 1auay obmeit non-
nocnenoparensnocT B a[ll...alk] m b[1]...b[l], MOXHO mOCTENEHHO
sanondATE Tabanuy fTk,1].

18. Cmotpure kaury I'puca "Hayka nporpaMmmupoBanua”.

19. Cmorpure kaury Jlefikcrpst ”[IucuMniamea nporpaMMupoBa-
HUA".

20. Tam xe.
21. Cmotpure xaury "Ilpocroe u cnoxmuoe...”.

22. Ilycts, Hanpumep, Mbl 35aem gucia s[1]...s[k], rae s{i] — aTo
yyucio cnocoboB ynnatuth i pyGneit kymiopamu B 1, 3 ¢ 5 pyGneii.
Torna ancno t[i] cnocoGo ynnaturs i py6aei kymopamu s 1, 3, 5, 10
pyGneii Moxer ObITh HaiineHo no popmyie

tfi]=s[i] + s[i—10] +s[i — 20] +...

(cymma npononxaercd, noka He NOABATCA OTPULATE/IbHLIE YUCIa).
[pumenaa takue coobpaxenua, MOXHO NOCTENEHHO BBECTH B pac-
CMOTPEHME BCE KYIOPHI, 3aM0JHAA COOTBETCTBYIOLINE Tab MMk,

23.Cmotpute kuury Bupra “Cucremarnieckoe nporpaMmupoBa-
aue”. (Uncno, o koTopoM HIET peus B 3agaue, paBHO 1729,

24. CmorpuTe kaury Axo, Xonkpodra u Ynemana “Tlocrpoenne
M aHAJM3 BBIYMCIAMTE/bHBIX ajiroputmos” (amroputm [deifikcTphi
HaXOxKIeHUA KpaTyaiilero nyTH B rpade).

23. JIna xaxnoii Gyksebl ciosa b Hano npoBEPUTD, 9TO OHA BCTpE-
qaeTca Bb He Gonblnee 9MCIIO pas, 9eM B a.

26. Hano sbiumcauts asd, bxc M (a+b)s(c+d), 3aTem axc+bsd
MOJIYYMTCH KaK Pa3HOCTb.

27. Kaxnplii pa3 Ha o CMEMATHLCA B TY CTOPOHY, KYIa 3TO MOXK-
HO, HO He Ha3aq,.

28. 3anayy MOXKHO YIPCTHTS 3a1aB pa3Mepsbl IPAMOYTOJIbHUKA.

29, Buaumo, B UMKJIE HYXKHO BBIYMCIAThH KOOPDIWHATHI M CKO-
POCTDb Iapa Cpa3y Mocje 09epPeIHOro OTPaXK eHun .

30. Hapo oGxonuTh 3aGop, “nepxack 3a HEro npasoii pyKoi” u
CYMTas "YKMCII0 MOBOPOTOB BOKPYT COOCTBEHHOI 0CH” — OHO paBHO +1
WM — 1 B 3aBUCMMOCTH OT TOro, BaytTpu PoGoT mam cHapyxwu.
Hononaurensusie TpyIHOCTH npu oGHApYXEHUH BO3BPATa B MCXO-
AHYIO TOYKY CBA3aHBI C TEM, YTO Ba mapaielbHbIX Kycka 3aGopa
MOT'YT OTCTOATb HA ONHY KJIETKY.

31. 1o popmyne I'puna nnomans, orpandeHHan KPHUBOIA, MOXET

OLITh BLIYMCIIEHA KaK KOHTYPHBIA MHTerpan IuddepenumnansHoi
dopmbl xxdy (Mam yxdx).

32 — 34. Ecim y Bac ecTts poctyn K nporpamme KyMup, To umeer
CMBIC/l CPaBHHTb PEIIeHNA YIEHHKOB C COOTBETCTBYIOIMMM MCHON-
HUTEJIAMM 3TOii cucTemsl (PpoTo 19—22 pkneiixu ysebuuka).
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I'JIABA 2. YCTPOUCTBO 3BM

1.MMPEJUCJIOBHE

B otanume ot 1-ii riaBbl, rie iejaaeTcd NonsiTka GOpMUpOBaHNA
CTPYKTYPHOI'O 2JIFOPUTMUYECKOrO MbIIIJIEHHUA JOBOJILHO HETPAIULIM-
OHHBLIM IYTEM, 2- rjlaBa comepKMUT Gojlee WM MeHee 3HAKOMBIN
matepuan 06 ycrpoiictse IBM: puanyeckmx U 1OruyecCKUx OCHOBAX
OYHKIMOHMPOBAHUA, MAalIMHHBIX KOMaHIaX, TEXHMYECKOM YC-
TpoiicTBe nepudepuiiHoro o0opyroBaHuA, CTAHAAPTHOM Mpo-
rpaMmMHoM obecnedeHnu 1 T.1.

Bcnencreue aToro no 2-if riiage MOXHO HAaWTH CPaBHUTEIIBHO
MHOI0 JIONOJIHUTEILHO JIMTEPaTYPhl I8 IKOALHUKOB (CM., Hanpu-
Mep, peKoOMeHIyeMyl0 B Y9eOHMKe Ha c. 224 KHWrY, Ha3BaHHYIO B
pYCCKOM mepesoie “3uakoMbTech: Komibiotep” (M.: Mup, 1989).

Bropaa riasa umeeT 4€TKy0 Joruky nocrpoenus. [Ipenonasa-
TEJIb BMECTE C YUeHnKaMu Kak Obl cobupaer 3BM u3 npocreimmx
anemeHTOB: paccmarpusaerca pabora MOIl-Tpanaucropa, saTem na-
JOTCA CXEMBbI BEHTHJIE, M3 HUX CTPOMTCHA MPOLECCOP M aHAJIU3ZUDY-
JOTCA OCHOBHBIE [PWHIMIBI €ro paboTel, MOCHE 3TON0 M3yYaeTcA
nepudepuiinoe oGopynoBanue 1 nporpammuoe obecneyenme.

AsTopb! yueGHuUKa, CNelyA YKa3aHHOW JIOTUKE, yIa4yHo BeIOpanu
panbonee Baxuble PparMenTs! Ana nayuenus. “Ecim Her Boamox-
HOCTM OXBaTHTh BECH JIEC LEJMKOM, TO 3aiiMeMCA HM3yYeHMEeM OT-
aenbubIX aMcTbes” (cm. anurpad x § 14 nocobua). Ho eciu npu atom
He jenaerca XoTa Okl KpaTkoro 06o6uenns, To Hen30exXKHO TepAeTca
o6man KapTHHa.

3ueck MBI OCTapaeMcA BOCHONHUTL 3TOoT npoben. Kpome Toro,
nanum bonee noapoOHEIi pa3bop TeX MOHATHIA, KOTOPBIE, 10 HAIIEMY
MHEHHIO, CIIOCOGCTBYIOT AajbHedlleMy pa3sBMTHIO JIOTMYECKOro M
a1rOpUTMHYECKOrO MBIIIIJIEHUA YYEHUKOB.

2. PHACKO KOMMYTATHBHOI'O 3AKOHA

IlpucTynaa k npenojasaHuio 2-i rJaBbl, MHOTHE YYUTEA, OCO-
Genno OpiBIIME MHAKEHEPHI M HACTOALIME PUIMKH, MCIILITHIBAIOT 00-
neryenme, Kak 3abiryIMBIIMIACA NYTHUK, BbIAIA Ha 3HAKOMYIO TpO-
nueky. Bosankaer mnmo3sus, 6yITo METONMKA NpenogaBanus yieo-
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HBIX T€M 2-ii I'1aBbl JaBHO W3BECTHA U NIPOBEpPEHa MHOT'OJIETHEN NpakK-
THKOM.

[TonpoGyem nokasaTs, 4T0 3TO BNeYaTieHne 0GManINBO.

MeTtonuka oGyYeHHs B3POCIBIX NPOrPAMMHUCTOB B CBOE BpeMs
6bL1a Mexanuyecku nepenecena B [ITY, rexuukymel, mkousl. [Toato-
MY, BO-NIEPBLIX, MATEPMAJ M3NIAraiCa C ONOPOi Ha XOpOolIee 3HaHue
OCHOB (DM3MKM, MaTEMaTHKMW, Ha 3JeMeHTapHyIo (xoTa 6bl) Texuu-
Y€CKYI0 rpaMOTHOCTb. Bo-BTOpBIX, Npeanonaranach 3aMHTEPECOBaH-
HOCTb 00y4aeMoro B HOBbIX 3HaHuAX. JIi00oii yuuTe b 3HaET: y COBpe-
MEHHOI'0 IKOJIbHMKA 00ObI4HO HET HM TOro, 9TO “BO-NEPBLIX”, HU
TOro, 4TO "BO-BTOPBIX".

Kpome toro, spems, ueoOXouuMoe I1s M3YyYeHUA YCTpOiicTsa
IBM no crapoii METOIMKE, 3HAYMTEILHO NPEBLIIIAET BO3MOKHOCTH
Kypca B o61eo6pazoBaresLHOM Kone.

Ho rnaenoe, noxanyii, ne aro. ['1asxoe 10, 4TO B negaroruke or
nepeMeHbl MECT Claraempix cymma meusercda. Korma-to msyuenue
ycrpoiictsa IBM croano B camom Hauale kypca uudopmaruku. B
aTom Oblaa ceod Jioruka: “Bor Bam anrebGpa byna u ngonunasn apud-
METHK4. A BOT 3JIEKTPOMAarHWTHOE peiie (TpHol, TPaH3UCTOP, Kpu-
CTaJ1J KPEMHMA), C IOMOLIBIO KOTOPOro TEOPETHYECKME [IOCTPOCHUA
obpertaloT Puandeckmii cmeici. Teneps nasaiite coGepemM BEHTHIIb,
M3 HETO — fAYeiiKy, 3aTeM GJIOK, HAKOHEll, MOENlh BEIYNCIUTENBHOMH
MaluHbl. A Teneps nonpoGyeM MOHATH, 3a9€M 3Ta MAlIMHA HaM
uyxHa”. [locne aToro usnarajoch nporpaMmMupoBanue oT accemobuie-
Pa K A3bIKY BBICOKOI'O Y POBHA.

B HekoTopsix coBpemennbiX yuebunkax uaGopMaTUKH riasa o6
ycrpoiicrse IBM nepemecrunace B cepenuny (MHora gaxe B Koxen)
kypca. Oanako cama riasa npd 3TOM NPaKTHUYECKU HE NpeTepnena
mamenenuii. Jloruka Hapywanace: “Bor pam IBM. Ona nonnmaer
TaKMe-TO KOMaHIbl Ha A3bIKE BHICOKOro ypoBHA. Bumure, ona Bac
caymaerca | A reneps nasaiite M3 BenTHel cobepem DBM”. 3avem
ee co0MpaTh, €CJIM OHA YK€ eCTh 7

Henpocro yGenuTs mkonbsHUKa B HEOOXOIMMOCTH M3YYE€HHA YC-
tTpoiicTea IBM, ecau ol yxke no1yBcTBOBAJ, 9TO M 6€3 3TUX 3HAHMIA
MOHO BIOJIHE YCIEIIHO €10 [10JIb30BATHCA. A €CJIM M CaM YYMTENb
CYMTAET 3TU IHAHUA JIMILHWMH, TO CUTYALMA MATOBAA.

Taxum oGpasom, npM OTCYTCTBMM MOTHMBAallMM riasa of yc-
TpoiicTee IBM kaxerca MEOrMM Y4eHUKaM BTOPOCTENIEHHOMN M CKYY-
HOiA, a TPAIMUMOHHAA METOAMKA IPENoJaBaHuA He cpabGaThIBaeT.

[loaTomy BaxHelimana 3anaya yuurens — YOEIMTh YYE€HHUKA B
HEOOXOIMMOCTH M3YYEHUA BTOr0, Ha NEPBLIA B3rJAL HEHYXHOrO
matepuaia. MoxHo, HanpuMep, ONEPeTHCA HA TOT HE3ACTYXKEHHbIM
NMETET, KOTOPblii MMEET y HAC BCAKWII Ye/IOBEK, MOHUMAmMii
MallMHHLINA A3BIK M 3HAIONIMI YCTPOIMCTBO 3TOIl 3aramnouHoit IBM.
[Tapapokcanbuo, HO “Hanbka”, oGyvawmana IBM BbinoanaTe npo-
CTeilue IeiiCTBMA M NOHMMATh HECKOJILKO CJIOB Ha 4€JI0BEYECKOM
A3BIKE, OKPY2KEHA OPE0JIOM KY1€CHMKA U 4y A0TBOPLA.
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Jpyroii nyTs: cienats nepexol OT aJropUTMHYECKOro A3bIKa KO
2-i rjlape MaKCHMaJILHO MJIaBHBIM 1 He3aMeTHbIM. [lonpoGyem noiiTi
0 BTOpOoMY NyTH. 3anaya eme Gonee yCIOXKHAESTCA U3-3a TOIO, 9TO B
yueOHMKE 3TOT EPEXO] HACTOJILKO He3aMETEH, ITO IPUXONUTCA MPH-
3HATB, YTO €r'0 HET BOBCE.

3. AJITEBPA JIOTHKH, IBOMYHOE KOJUPOBAHME,
BBIKJIFOYATEJIM U KHTARIIBI

Hagnem c oTaensupix naparpados 1-i rnasbl, BEPHEMCA K JIOTH-
YeCKUM ONepauMaM, Beipazkennam (c. 79) u penuaunnam (c. 116). 3atem
HaNOMHHUM 3alMCh 3HAYEHMIA JOrMIECKON BEJIMYMHBI C IOMOIIBIO HY-
Neid U eIMHMlL, A B CBA3M C 3TUM IIOBTOPUM JBOMIHOE KonupoBsanue (c. 6),
KOTOpO€, KCTATH, N0JIKHO OCTaBaTHCA HA 03HAKOMHTEILHOM YPOBHE,
Ha MaHep KMTaiCKOi rpaMOThl: M3BECTHO, 9TO CYIECTBYET KMTaii-
cxuii (4nTaii: MAIIMHHEDBIN) A3LIK, 9TO C IOMOMILIO HEMO MOXKHO 3aKOIM-
poBarh mobyio nHGOpMaIMIO, 9TO MMEIOTCA aBTOMATHYECKME Mepe-
BONYMKHM € KuTaiickoro m obGpartao (Tpancaaropsl, npeoGpa3osaTe-
JId), 9TO B NPUPOIE Jaxe €CTh XKMBbie Kurtaiiusl (cucTemubie npo-
rpaMMKCTBI), Blaneomme kutaiickum csobonuo. Ho e cnenyer tpe-
60BaTh OT Y4alMXcA 3yOpuTs MEPOrIMU@BI, T.€. TPEHUPOBATHCA 3aMU-
ChIBaTb MHMOPMALMIO HA MAIIMHHOM fi3bIKE, MEPEBOIAUTh YMCJIA M3
OIHOMA CUCTEMBI CHMCIIEHHUA B IPYI'YIO.

Hrak, 1poMuHas cucreMa oka3anack yaoOHOM B KayecTse fA3blKa
JIOI'MKHM, TaK KAK JIOrMYeCKMe BEJMYHHbI MOT'YT IPMHUMATE BCEro ABa
apavenma: ga ("mcrupa”) uam pexr (“0xkp”). 9TO NOHAAM CHOyCTA
[OYTH CTO JIET MOCJE TOro, KaKk aHrJIMiCKWil MaTEMaTUK-CaMOYydKa
Jxopnx Byns cdopMynnpoBa oCHOBHEIE OJI0XKEHUA CBOEil anre-
Gpb1 B paGorax “MaremaTryecknit ananus soruku” (184:7), “Uccne-
nopanue sakonos Mpimienun” (1854) n ap.

Bynesa anrebpa Guinia pasBMTa aMepUMKaHCKUM yuenbiM Yapizom
Cennepcom [lupcom. Xora Iupc u nonumaln, 9To Toru4ecKue Boipa-
XKEHUA MOXHO HANOJHATL (PUIMIECKMM CMBICIOM C MOMOIUIBIO,
HampUMeEp, 3NEKTPUYECKMX CXeM, HO Pa3BUTHE NPAKTHYECKOro
NpPUIIOXKEHUA aaredpbl JTIOrMKM CBA3AHO C MMEHEM [IPYroro aMepu-
KaHIa, OCHOBOMOJIOXHUKa meopuu ungopmauuu Knona lllenno-
Ha, OJIHOrO M3 pa3paboTYMKOB TEOPETHYECKMX OCHOB BbIYMCIUTEND-
Ho¥ TexHuku. B croeit noxropckoit nucceprauuu [llennon, coseras-
muii B cebe KauecTBa XOPOLIEro MATEMATUKA M OTJIMYHOIO CHeHATIH-
CTa MO 3JIEKTPOTEXHUKE, PACKPBII CBA3M MEXIY IBOMYHBIM CIIOCO-
6om koauposanua nadopmanum, anredpoii JOrmKu U 31eKTPHIECKH-
mu (B Te Bpemena — peneiiHbiMu) CXxeMaMu. 3aTeM Ha CMEHY pene
NPHILJIKA 31EKTPOHHBIE JIAMIBI, Jajie€ TPaH3NCTOPBI, MHTErpajbHble
CXEMbI U T.1.

Ho nesaBucumo oT anemenTHOM Gasbl, BaXkHEHIIUE [PUHIMILI
paborsl 3BM oxuu u Te xe. B poau “anemenTapHoiil 9acTHUBL” BCEr-
Ia BLICTYNAET PasHOBMAHOCTDL BhlkIoyarena. M ecnu npasuisHo co-
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eNMHUTH OYeHb MHOTO NPOCTEIX GBITOBBIX BHIK/IOYATEN el M HAHATH
OY€Hb MHOI'O JIOAEH, KOTOpEle GYNYT MMM B HYXKHbIA MOMEHT LIeJI-
KaTh, TO N0JIyYMTCA BHIYUCIMTEILHAA MAIUHA.

lMokaxem 3TO Ha MPOCTEMINMX CXEMaxX M3 KHONOK M JaMIOYex.
Haxarue Ha KHONKY O3HavaeT, 9TO HEKOTOPasA JIOrMYeCKan BeJIMIMHa
npuHMMaer 3Havenue ga. Ecau nornyeckoe BeipaXxenue Toxke paBHO
[a, TO JJamoyKa 3aropaercs (puc. 66):

X1 X1 _~
fie .
X2/
ne X1 X1uX2
BRI
X2 S
X1 pan X2
Puc. 66

W3 npocteix BeiKIOYaTENEH MBI cOOpanu NeMCTBYIOIME MOIEIH
genmu.ieii, T.e. CXEM, PEAIM3YIOIUX Jorudeckne onepaunn. Ta-
KuM 00pa3oM, onupasach Ha MaTepuan 1-i riasbl, MBIl IJIABHO Nepe-
LUJIM K M3YYEHUIO 02U ECKUX NPUHUUTIO8 pABOomsl @bivucau-
MeAbNol MexXHuKl.

Onnako B yueOHUKE 2-1 I/1aBa OTKPLIBAETCA M3JI0KEHUEM usu-
yeckux npunuunod. [lostomy Ha BpeMsA NPUXOIUTCA PEPBATHCA
M M3YYWUTb NPUHUMI NEACTBMA ONHON M3 Pa3HOBMIHOCTEH BBIK/IIOYA-
tend — MOIl-Tpansucropa.

4.MOII - TPAH3HCTOPBI

OcHoBHaA Uenb 3aKJIOYAETCA HE CTOJIBKO B TOM, 4TOGBHI MO3-
HAKOMHUTE ayNUTOPUI0 C (PM3HIECKMMH OCHOBaMM paborsl p—n-
nepexojaa, CKOJIbKO B TOM, 4T00kI CHATH ¢ IBM Haner ranncTseHHoC-
TH (0CODEHHO B HBIHELIHEE BPEMA NPOTOPEHECCAHCA MUCTUYECKOM
KYJAbTYPbI B JIMLE JOMOBBIX  ICUXOTEPANIEBTOB).

[Touemy umenno MOIT-Tpan3ucrop BuiGpan aia nsysenun ? [loro-
MYy, 9TO BHYTPH coBpemeHHbIX IBM ueTBepToro nokosiennsa npoucxo-
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IAT Te Xke PU3NIecKHue NpPOoUecCh], TONLKO TPaHIUCTOPHI CTAJIM 09~
Hb MasieHbkuMH. Ha 1 cM? pasmemaerca Gonee nomymMuiannona ane-
MEHTOB (TPaH3UCTOPOB, KOHJIEHCATOPOB, PE3UCTOPOB). ITH BIEMEHTHI
COCTaBJAIT unmezpaasuyio mukpocxemy (UMC).

HHaTerpanbibie MHKPOCXEMbl SaCTO Ha3bIBAIOT YMIAMH OT aH-
rauiickoro ciaosa chips, 0603naqalomero MmenKy Wi XkapeHslil Kap-
Todens. OcHOBA 9MNOB — KpeMHHI, HMEIOMIHA YeThIpe BAJIEHTHBIX
anexTpona. YucTeiil Kpemumii He 06nagaeT 3/1eKTPUYECKOI POBOIH-
mocTbio. Ho npu BHecenuu B HEro MUKPONPUMECH NATUBAIEHTHOIO
anemenTa (PocPopa) BO3HUKAET TMIIHMIA 3/IEKTPOH, a Npu gobasie-
HMK MEJIbYailleil 9acThubl TpexsanesTHoro aiaemenTta (06b1uHo Go-
pa) BO3HMKaeT "AbIpKa”, U KPEeMHUI nMpuoGpeTaeT COOTBETCTBEHHO
3JIEKTPOHHYIO MJIM IbIPOYHYIO POBOAMMOCTbD.

MuHKaTIOpN3anmMa MHTErpajibabIX cXxeMm He Gecnpenensna. [pu-
9MHA 3TOr0 HE TONLKO B BO3PAaCcTaloWeil TPYAHOCTH 1POEKTHPOBAHUA
“Macok” 11 M3roToBJIeHMA MUKpocxemsi (c. 153). Yem munuarTiopuee
u3genaue, TeM Gonble OHO NOABEPAEHO BHEHIHMUM BIMAHUAM, 3TO
nopoxjaaer xecrTkue TpeGoBanna K TEXHOJIOTHYECKOMY npoueccy. B
NOMEEHUM LEeXa MMKPONPOUECCOPHOIO MPOM3BOACTBA 3albLIEH-
HOCTh HE MpeBbimaer 4 9YacTHI HA JIMTP (};O OOLI9HOM LIEXE 3TOT
noKasaTejb paBeH MUIMOHY!).

Kpome Toro, npu n;10THOCTH CBbie 10 MHITMOHOB 3JIEMEHTOB Ha
KBaIpPaTHbHI CAaHTUMETP CHMXAETCA NOMEXOYCTONYMBOCTb MHUKpO-
cxembl. Henpenckasyemoe nepexiioyeHne MHMKPOCKOINMYECKOro
TPaH3UCTOPa MOXET POM3ONTH NOA BAMAHMEM AMPEOY3UN ATOMOB B
KPHCTaJL/1e KPEMHUA, NIPU AeHCTBMH KOCMMYECKOT0 M3Iy9eHuA, ca-
ObIX Noaei.

Oxnako nopa ot GU3IMIECKHUX U TEXHONOrMIECKuX npobaem (T.e.
OT CheyuarsHsX BONPOCOB) BEPHYTHCA K OBEMY BONpPOCY KY-
pca —K JIOTMI€CKMM OCHOBaM ycrpoiictea IBM. 3toT Bonpoc umeer
ropa3go Goabmiee ob6weobpasoBaTellbHOE 3HAYEHUE, NO3TOMY
ocTaHoBMMCA Ha HeMm noapobGuee. Ho nmepen atum ana oGoGmenns
(xoTa GbI MUHUMAIBLHOIO) IEPEYMCIUM OCHOBHEIE MHKPOCXEMBI, BXO-
aamuKe B coctas IBM: paznuunblie npoueccopsl, MOCTOAHHOE JAIOMM-
Haiomee ycrpoiicrso (I13Y), nepenporpaMmupyemoe 3anoMuHaloniee
ycrpoiictso ([1113Y), oneparusHoe 3anomMuHAlOmEE YCTPONCTBO
(O3Y), renepaTop TakTOBBIX MMIIYJbCOB, NpeoGpa3opaTend BXOQ-
HbIX-BbIXOJIHBIX CUI'HAJIOB.

5.YTO YMEET 9BM ?

Mzl 3HaeM, 9TO METOJ OIIATOBOM IeTAIM3aUMM I03BOJIAET Npef-
CTaBMTh AJIFOPHTM KakK MOC/eI0BaTeIbHOCTb BCIIOMOraTe IbHBIX all-
ropuT™oB. BcnomorarenbHbie anropuTMsl, KaK HaM H3BECTHO, COCTO-
at 3 koman . Ho paccyxnenna MOXHO NpOIOIKHTH: KaX 1aA KOMAH-
Ja COCTOMT M3 HECKOJILKMX ONepauuii, KOTopbie, B CBOIO OYe€pelb,
penarca Ha eme 6osiee npocThie...
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Tak 110 ke “Ha camom aene” ymeer 3BM ? OTBer Ha 3TOT BONpOC
3aBUCHT OT TOro, 970 MMEHHO MOJPA3YMEBAETCA NOJ TEPMMHOM
”3BM” u ¢ KaKkoii TOUKM 3peHMA Ha Hee cmoTpAT (Taba. 11).

Tabnuya 1l

C 10uxn 3pennn: IBM ymeer: IBM cocrour u3:

IOJIb3OBATENA MCHOJHATH ATrOPUTMbL ENM LA JMCKA,
IAMCILIIEN . . .
NnporpaMMMCTa MCIOJHATh KOMAHIW aJi- | npoueccopa, O3Y,I3Y...
rOPUTMHMYECKOT'0 S3HIKA
CHCTEMHOIO MCHOJIHATS MAILUHHBIC PErHCTPOB, AYECK MAMATH . . .
NpPOrpaMMMCTa KOMAH Bl
NPOEKTHPOBIUMKA | BBHINOJHATL JOTHYECKHE | BeHTUNEMH, MUKpOCXEM. ..
3BM onepaumuu

paspaboTumka HHYEro KPMCTAN12 KPEMHMA C
MHUKPOCXEM NPUMECAMM . . .

Bo Bpema waydenms 1-if rnasel mMbl paccmatpusann IBM kax
YHHMBEPCANbHBIMA “4epHbId AIMMK” CO CMEHAEMBIMM ANrOpPUTMaMH
o6GpaGorku napopmaunn. UHbiMu cnosamu, Mbl npeGbIBaIM B BEPX-
Hel cTpoke TabnMubl M He ONYCKANMCh 10 M3Y4YeHHA BHY TPDEHHOCTEM
MalllMHbI.

Teneps xe Mbl HaYaau ¢ caMoii HuxHei cTposku (cm. "MOII-
TPaH3UCTOPHI”) M KPATKO MO3HAKOMMIAMCH C YCTPOWCTBOM MUKPO-
CXEM. HOEHHMBMCH BBEPX Ha OIHY CTPOKY M COSGPEM H3 MHKpOCXEM
npoueccop.

6. MPOEKTHPYEM ITPOLHECCOP

Hesasucumo or npunuuna paGoTsl BEHTHUIIEH HOrOBOPMMCA MX
0003HasaTh B COOTBETCTBMM C NPUHATHIM Y HAC crannapTom (c. 149
yyebuuka). [Ipuaarsie 0603Ha9€HNA MOXKHO OOBACHUTE. 3HAYOK "&”
(asrnuiickoe and) ncnone3yeTca AJia 3aMMCH ONEPALMM H B JIOTHIEC-
KMX BblpaxkeHusax. Eguuauua B BenTMsie “MAM” — 3TO OCTATOK OT
ycrapesmero oGo3sasenua ">1” (n1erko yGemuTsCA, 4TO 3TOT BeH-
THIB AEACTBYET MMEHHO TaK). '

A noacHenmsa noruku paGoThl BEHTHIIEH MOXHO BOCIOJb3O-
BaTbCA mabauuamu ucmunnocmu. [lanee npusesetsb TaGauusi
MCTMHHOCTH TPEeX OCHOBHBLIX BEHTMJIEH, PEAIM3YIOMMX TPU OCHOB-
HblE JlorMIeckue onepaunu: me (vaseprop), waM (IM3BOHKTOD), N
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(konBIOHKTOP). 3aMETHM, 9TO 3/1eMEHT “iH” paboTaeT c curuanamu ”1”
Tak XKe, KaK ajeMenT “unn” ¢ “0”.

X 1 Y X Y

DT o o !

Y=peX - 0
X1 1 v X1 b 4] ¥
X2 0 0 0
WbVl 1 0 1
Y = X1 pan X2 0 1 1
1 1 1
i e M v X1 X2 :
X2 ]’ 0 0 0
T 1 0 0
o 0 1 0
Y=X1uX2 1 1 1

ITpu nayvenmu 1-i riassl Mel YOEIUIMCh, 9T0 JIOOLIE C/IOXKHBIE
JIOrH9€eCKNE BhIpazkKeHWA MOXKHO CBECTHM K KOMOMHAUMM Tpex JIo-
ruyeckux onepaumii. CiieosaTebHO, NEPEYUCIEHHBIE TPH BEHTHIIA
oGnagalT @EYHKYUOHAALHOU MOAKOomMOoU, T.e. 3TUX TPEX aje-
MEHTOB JOCTATOYHO /1 COCTaB/J1eHMA MOObIX JIOrHYECKMX CXEM.

Tak xak Ha MalIMHHOM A3bIKE BEJIMYMHBLI JOMYECKOro THMIa
KOAMPYIOTCA HYJIEBbIM MJIM €1MHMYHBIM GuTOM, TO DBM “HE 3ameua-
eT” pasHMIly MEXAy JIOrMY9€CKOil NepeMeHHOH M OJXHOpPa3pPAIHBIM
ABoMYHLIM YucioM. ClienoBaTeNbHO, B IPOLECCOPE 10NYCTUMBI apud-
METHYECKM e ollepaluy Haj JoruieckMmu peananaamu. Kpome Toro,
MX MOXHO CPABHUBATh.

PaspaGoraem cxeMy, peajiu3yioyio y paBHEHHE:
Y=X1>X2

Haunewm c cocrapnenus Tabauus ucrunaoctH (Taba. 12).

xzil Be X2 —

Puc. 67
270

& X




Tabruya 12

X1 X2 Y
0 0 0
1 0 1
0 1
1 1 0

Tabnmnua UCTHHHOCTH ONpele/iAeTCA ypaBHeHueM:
Y =X1unne X2.

Teneps jerko n306pa3suTh COOTBETCTBYIOIMYIO cxemy (puc. 67).
Kaxnan cxema ¢ JIorMyeckoil TOYKM 3peHMA npeacrasiiser coboii
Bhipaxenue. Pazuunbie cxeMmbl, Nal0mMe NPU OIMHAKOBBIX BXOXHBIX
CUrHAJIlaX OLMHAKOBLIE PE3YJIbTATHI, COOTBETCTBYIOT PaBHbIM JIO-
ruseckum spipaxenuam. Hanpumep, mut y6eauauce, 4o

X1>X2 papro X1 4 ne X2.

PasencTBO OrMYeCKuX BHIPAXKEHMIA ONIPENE/IAETCA OCHOSHEIMUL
saxonami anzelp s LOZUKU W CIIEICTBUAMU U3 HUX.

Ecau yuurens paznenner Haule yoex ieHUe, 9TO 3aKOHBI TOTUKH
HMEIT HEKOTOpOoE 001eobpa3osaTe/bHOE 3HaYeHKeE, TO Ha pabore
BEHTU/IEH M UX KOMOMHAUMIA eMy ClelyeT OCTaHOBMTHLCA moapob-
Hee, YEM ATO cliesiaHo B yyebHuke. UToObl He BBIHY X 1aTh WKOJIbHH-
::OB 3y6p)wrb JIoruyeckue GopMyJibl, MOXKHO NOArTOTOBUTHL NJIAKAT
Taba. 13).

Tabruua I3
Ocuosnbie 3axonsl anreGpbi JOrHKK
3axon Haa” wan ” Hna"n”
nepeMeCTHTEAbHbLH X MM Y =y MJIN X XMYy=yHX
(koMMyTaTHBHBII)
coYeTaTenbHbH x py (y _pam z) = GayHz=xg(ypuz
(accoumaTrBHbIH) (x I y) HAK z
pacnpeleHTe b b xmmy mzs= XHY HRIH Z =
(nucrpubyrusibii) =XMZRINY B Z = (x WaH z) m(y pim z)
uisepcun (Gopmynnt He (x wam y) = He x py) =
xe Moprana) =HEXHBEY =HEX LM HEY

Ina ynoGcrea pa3paboTYMKOB BHIMYCKAIOTCA MUKPOCXEMBI, pe-

anM3yIolMe CIOXHbIE Jornieckue Gpyuxkuumn. B Tom aucne "u-ne”
(“anement llleddepa”), “nau-ne” (“anement [upca”), cymmaropsi,
TPUITEPHI, CIETYMKM, muPpaTopsi M T.1.- Jlornseckoe ycrpoiicTso
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GONbIIMHECTBA U3 HUX Mbl PACCMOTPHMM 1yTh Noixe. Baxno, 1To onno
M TO Xe€ JIOrMIECKOEe BblpaxeHue MoxeT GbITh peayn30BaHO Ha pas-
JNYHBIX CXemax, T.e. HaGop Mukpocxem o6nanaeT GyHKYUOHALY-
HOU u30IMOYHOCM bIO.

B kauvectse mamocrpauuu B yuebuuke (c. 149) moxasana peanu-
3allMA JIOrHYeCKOil ONepaluy C IOMOIIbLIO BEHTHA “Hin-ae” (puc. 78).
TouHO Tak ke MOXKHO CTPOMTH JI0ObIE CXeMbl TOJIBKO M3 BEHTHIIEH
"u-ne”. U3 aux nerxo cobupaiorca cxema “ne” u cxema “nian” (puc. 68).
(Ha puc. 68, 6 peanusosana onsa u3 popmy ae Moprana.)

JlioGoe, Ha nepebiii B34l CJI0XKHOE, NOYTH “paszyMHOe” HeicT-
pue IBM MoxHO pasGuTh Ha dNeMeHTapHbIe “MUKpoaeiicrsua”. Pac-
CMOTPHMM YCTPOICTBO HEKOTOPBIX JIOMYECKMX 3JIEMEHTOB, BbINOJ-
HAIOIKX 3TH "MUKpOXeHCTBUA".

X1

& [me Xl

a)

X1
& |ne X1
& Xl pam X2
X2

6)
Puc. 68

Haunem ¢ Tak masniBaemoit cxemss cpaenenusn (puc. 69), ko-
Topas BeipabaTbiBaeT e IMHWIHBIA CUIHAJ HA BBIXO[E, €CJIM BXOAHbIE
CUrHaJIbl He paBHbI Mex 1y coboi, ¥ BblJaeT HYJIEBOI CUrHaj B 00-
parHoM ciy4ae (ynpaxuenue 3, a Ha c. 154). 3ameTum B ckoBkax, 9T0
MHOrIa CXeMOi CPaBHEHMA Ha3bIBAIOT MHBEPCHDbIN BApMaHT.

Ha pucynke 69,6 npuseneHo craunapTHoe 0003HAY€HNE CXEMBI
CpaBHEHMHA, a Ha pUCYHKe 69,8 paGoTa CXeMbl CPaBHEHUA WIJIIOCTPU-

YETCA Ha [IPUMEpPE pPeryJIMpoBaHKHA MOTOKOB HEKOTOPOM XHUIKOCTH
a’nuﬂ M3 HarAJHBIX CHOCOO0B MILIIOCTPAUMK) NPY Pa3INIHbIX BXOI-
HbIX CUIHaJax.

3ameTuM, 9TO CXeMa CPaBHEHHA JaE€T HA BLIXOIE MJIAAM Wi pa3pan

CYMMEI JBOMYHBIX 9MCeJ1, IOJAaHHBIX HA BXOAbI:
0+0=0
0+1=1
1+0=1
1+1=10
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X1 pe X2

._1
1 |BeiXORY
X2 ne X2 &

Y=pe X1 g X2 pap X2 g X1
a)

6)

Puc. 69
& | CTapuiuii paspag P
HS|S
Al 2 ' P
s o 4 | MAARUINI paspan S
a) 6)
Puc.70
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Mcnonb3ys anemMeHT cpaBHEeHUSA, MOXKHO MOCTPOMTH CXeMy, OI-
PENENAIILYI0 CYMMY IBYX IBOMYHBIX ONHOPA3PAIHBIX yucen Al n A2
{puc. 70, a). Takas cxema nossonser ckjaansiBarh asa 6Gura. Ouna
HaspiBaeTca noaycymmamopom. OGo3nayeHne NojycymMaTopa
npuseneHo Ha pucytke 70, 6.

Cospemennbie DBM onepupyioT BOCbMH-, IECTHAIUATH-, TPUI-
UaTHIBYX- M I €CTUIECATUYETHIPEXPA3PANHbIMU YKCIamu. UToGsI no-
HATH, KaK ckiaansiBaioTca B IBM mHoropaspanssie uncia, mompo-
Gyem crayana Bpyuuyio (Ha JOCke, B TETpaiax) CJIOXUTL JBA BOCKMH-
pa3pAIHbIX YMC/ia, MPOJdeJaB 3TO NO Liaram, HaYMHAA C MJIAZMKAX
paspanoB. [Ipu 3TOM BOCNONB3YEMCA NPHBBIYHBIM AJTOPUTMOM
crnoxenua B cronbuk. Tonbko BMecTo “oaun B yme” Gynem nucath:
“nepeHoc paBeH 17,

war 1 e 10010110
01011011
1(0+1=1, nepenoc paseu 0)

war 2 4 10010110

01011011
01{1+1+ 0= 10, nepenoc pasex 1)

war 3 Y 10010110
01011011

001 (1 + 0+ 1 = 10, nepenoc pasen 1)

war 4 10010110
01011011

0001 (0+1+ 1= 10, nepenoc pasen 1)

war 5 10010110
01011011

10001 (1+1+ 1 =11, nepesxoc pases 1}

mar 6 , 10010110
01011011

110001 (0+ 0+ 1 = 1, nepenoc pasen 0}

war 7 + 10010110
01011011

1110001 (0 + 1+ 0 = 1, nepenoc paseu 0}

war 8 i 10010110
01011011

11110001 (1 +0+ 0= 1, nepenoc pasen 0)

Jlna nocTpoeHua CxeMbl, CKJIaJbIBAIONIEH MHOMOPa3pAIHbIE 9UC-
na, noTpefyeTca KacKag, COCTaBIEHHBIA U3 MOJAHIX CY MMAMOo-
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poa. Kaxnbiit nonasiii cymmarop (puc. 71) genaer oquH mar “cioxe-
HUA B CTOJNOMK”, T.€. BLIMOJIHAET CJIOXKEHNE IBYX O9eDEIHbIX pa3pa-
IOB C y4eToM nepenoca. Takum oGpa3oMm, MOJHBIA CyMMATOP JOJIXKEH
CKJIafbIBaTh TPU OTAEJIbHBIX OKUTa, IO3TOMY B €r0 COCTaB BOMLYT ABa
noaycymmaropa (oTciona npeduxc “nomuy-"):

&
1 Nepenoc
Al r & I
Ay 40T .
. | Muaapuui paspan
HNEePEeHoC 13 CyMMBI

HpenecTByOIero CyMmmaTop
Puc. 71

d1ecs NpenIokKUM Y9allMMCA 3aM0JHUTL TabauIly MCTUHHOCTH
11 BCEX BO3MOXHBIX KOMOMHAUMIA TPEX BXONHBIX CUIHAJIOB.

C noMomb10 CyMMaTOpa MOXKHO BbIMONHATL T00bIe apudmeTrdec-
KM€ Ollepaumm: C0XKeHune, BolyuTanne (CBOXUTCA K CIIOKEHHIO YMEHb-
LWIAEMOr0 C YMCJIOM, OOpPAaTHBIM BHIYMTAEMOMY), YMHOXKEHHE (MHOro-
KpaTHOe ClI0XeHue), nenenue (MHOroKpaTHOE BLIYMTAHUE) M T.11.

Jna ocymecTs/ieHnA pa3aMuHbIX ONepauuii npoueccop obaagaer
HeGoapmoi COOCTBEHHOW NaMATHIO, KaxHas fueiika KOTOpoil
Ha3bIBaeTCA perucTpoM. YToObl noHATH NpuHuMn paboTsl perucrpa,
paccmotpum RS-tpurrep (06 unsepcuom Brixone P pia ynpomenus
ymaingusaem). Cxema RS-Tpurrepa, NOCTPOEHHOro Ha BEHTHJAX
“Wian-He”, npupeneHa Ha pucynke 79 (c. 150 ywe6uuka). Moxuo
TaKXKe BOCNOJIb30BATHCA BeHTUIAMK “u-He” (puc. 72). lonpobyiite
NpPeOXHUTh Y9aMMCA COCTABUTh TAKYIO CXEMY CAMOCTOATEbHO.

S
—@_‘L
R T
®)
Puc.72
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Cocrasnasa TabnmMuy MCTMHHOCTH TPUITEPA, YITEM, UTO €ro Bhl-
XOJI ABJIAETCA BXONOM B CIEAYIOMKIA MOMEHT Bpemeru. [loaTomy BBe-
IeM TaKve 0003HaIeHNA:

Bxonubie | S — ycranoska enuuuusl (set);
CHMrHAJbI | R — ycranoska nyas (reset);

| Qgyap — BHIXO B IPEALIAY LU MOMEHT BPEMEHM.

Brixoxroit cursan - Q.
Tatnuua 14
S R s ke Q Mpumevanue
0 0 1 1 COXpaHAETCA Npefblayliee 3Ha9eHne
0 0 0 0 BbIXOOA
1 0 1] 1 NpPH YCTAHOBKE CAHHHMLbI NIPEabiayIee Co-
1 0 1 1 CTOAHME HE HIPAeT poJin
0 1 0 0 NpPY YCTAHOBKE HYNA NpeAbiiymee Co-
0 1 1 0 CTORHME HE HI'PAeT PN
1 1 0 ? 3anpemeHnoe cocTognMe Bxogos (S =R =1)
1 1 1 7

YcnoHoe oGo3zHayeHue RS-Tpurrepa m3ob6paxeHO HA PHMCYH-
ke 73:

YCTaHOBKa €1HHHIIBI

BbBIXOJX

YCTaHOBKA HYJIA

Puc.73

B npoueccope HCNO/b3YIOTCA M APYTrHe TUNEI TPUITEPOB, HO OHK
HE CIMIIKOM OT/JM9aloTCcA oT RS-Tpurrepa, noatomy He Oyjlem Mx
paccMaTpUBaTh.

Y10o6BlI CBA3ATH MPOLECCOP C APYTMMH YCTPOICTBAMM, MOTpe-
OyloTca pasnuunbie npeobGpa3oBaTesnn. CuenaeM cxembl HEKOTOPBIX
W3 HUX. ]

IlIudpparop (puc. 74) npeoGpasyer BxogHOi curaai, o0o3Ha-
galomui aecaTuIHoe Yucao or 0 go 7 (HanpuMep, HaXaTa COOT-
BETCTBYIOLIaA KHONKA), B TPEXpa3pagHoe ABougHoe uucio. OpHos-
PEMEHHOE HaXKaTHE IBYX KHOMOK 3alpeleHo.

Jna Toro 9To6nl NOHATH YCTpOicTBO WM paTopa, paspaboraem
cxemy mudpaTopa ¢ asymsa Beixogamu. CkosibKo BXOA0B Oy ieT uMeTh
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MIanmui OuT

CD 1
cpenauii Gur

4 cTapmuii GuT

Fa
=
)]
AN AW NGO
[ %]

Puc. 74

cxema ? [lonaTHo, 9T0 9MCH0 BXONOB paBHO 22, T.€. yeThipeM. OGo3na-
9MB BXOAbI 9€pe3 X;, a BbIXObl 9€pe3 Y;, COCTaBuM Tabiiy MCTHH-
goctH (Tabn. 15).

Tabruya IS5
HECATHIHOE YHCJIO JABOHTHOE THCIO
0 00
1 01
2 0
3 11
X1 X2 X3 X3 Y1 Y2
1 0 0 0 0 0
0 1 0 0 0 1
0 0 1 0 1 0
0 0 0 1 1 1

[lo Tabnuue MCTMHHOCTH JErKo COCTABMThH NPHHUHIMAJILHYIO
cxemy mupparopa. Urak, ceass ¢ ycrpoiicTBamMu BBOJA YCTaHOBJIEHA.

PaccmoTpum Teneps oGosnasenme pemmudparopa (puc. 75),
npeoGpasyiomero TPex3HavHoe NBOWYHOE 9MCJI0 B CHMIHAJ, COOT-
BETCTBYIOILIMI NECATUIHOMY 9uciy OT 0 10 7. 3aTemM coCTaBUM CXeMy
nemudpaTopa C ABYMA BXOJaMH, MCIO/b3YA YXKE€ M3BECTHbIE BEH-
v (pemenua ne npusoaarca). [oasunace ceasb ¢ ycrpoiicTeamm
BBIBOJA.

muiagmuii 6ur b RO e
A 1 DC I|irens Ty
2
cpenumii 6uT 2 3 e e L.
4
crapmuii 6ur 4 g
7 Puc.75
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HayueHHbIX 31€MEHTOB BHOJHE AOCTATOYHO, 9TOOBI [NOCTPOMTH
NPUHNIMOMANBLHYI0O CXeMy npouneccopa (Mbl ¢akTMIecKH yxe
paspaGoTanu GparMeHThI O1HOPa3PALHOrO NPOLECCOopa).

Jpyraa saxseiimana sacte OBM — 310 nmamars. [loaTomy me-
peiiieM K M3YYEHMIO JIOTHYECKMX OCHOB YCTPOMCTBA MallMHHOWM
NaMATH.

7. PABPABATBIBAEM CTPYKTYPHBIE IPHHIIUIIBI
OPTAHHUIALHUHU IIAMATH

Harorasnueath BCIO NamMATe M3 Tpurrepos goporo. K romy xe,
HECMOTPA Ha BbICOKO€ ObICTPONEHCTBME, TPUITED MMEET CYIec-
TBEHHbIA HEXOCTATOK — OH "3a6biBaeT” MHGOPMALIMIO IPU OTKIIIOYE-
uvn nuraaua. [loaromy npu npoextuposanuu O3Y, [13Y u npyrux
BUIOB MAMATH MCIOJb3YIOTCA (U3UYECKNE ABJICHUA, OTJIMYHLIE OT
TeX, YTO [IPOUCXOIAT B TPAH3MCTOPE.

Kak npasuio, 9em 6oJibme 00beM 3aN0OMUHAIOIIETO YCTPOHCTEA,
TEM MeHbIle ero 6pICTPOECTEIE, TEM OHO JelIeBle, TEM HUXKE OHO
pacmnoJsiaraeTci B Mepapxuieckoii crpykrype namaty IBM. Huxe na
cxeme (puc. 76) nokasaH Npouecc ¥meHu A NaHHbIX U3 pa3HbiX BUIOB
namatu. [Ipu 2anucu nanubix Hanpasneaua MHGOPMAUMOHHBIX MO~
TOKOB MEHAIOTCA HAa IPOTUBOINOJIOKHBIE.

HNaMATb POLECcopa
3anpoc . DaHHBIe
(mmna anpeca) v (mmna ganubix)
O3Y ullI3Y
b
3anpoc IaHHbIE

| BHEUIHAA NAMATD

Puc. 76

Ha cxeme BUIHO, 9TO 3ampoc K BHENIHE NaMATH BbINOJHAETCA
CTYNeHYaTO, KaK B M3BECTHOM [JE€TCKOM CTMXoTBOpeHuu: "Kopous,
€ro BeJIM9€eCTBO, IPOCHJI €€ BEJIM9eCTBO, 4TOObI €€ Be1M4ecTBO Cnpo-
CHJIa Y MOJIOYHMIEI, HE/IB3A Jib JOCTAaBUTE MACJIO Ha 3aBTPaK KOPOJIIO.
[punpopuas MoJI0YHMUA NOMLAA K cBOEl Kopose...” (puc. 77)

Hrak, 8 3BM npumenserca MHOro pa3HOBUAHOCTEH 3alOMHUHA-
IOLMX YCTPOICTB. 3TH YCTPOICTBA OTIMYAIOTCA EMKOCTBIO, GBICTPO-
aeicTereM, paGoTaloT Ha pa3HbIX PU3HIecKuX npuununax. Onnako
BCEe 3allOMMHAONIME YCTPOMCTBA MOXOXH JO2UNECKU, T.€.
6a3upyloTCA HA OTHOTHIHBIX CTPYKTYPHBIX IPUHUMIIAX.

JIoGoe 3anoMuHAIONIEE YCTPOCTBO CTPOMTCA M3 MPOCTEAMIMX
3JIEMEHTOB, KaX[blii M3 KOTOPLIX XPaHMT OMH OMT MHQOpPMaLMM.
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|  erosemmuectso |

3anpoc T Maciio
[ ee BeJIM4eCTBO |
3anpoc T MacIio
A

| npugsopnas Mosoununa |

Janpoc T Maciio

[ JIEHMBaA KOpoBa J

Puc. 77

Hna yeenuvenusa GoictpopeiicTeua IBM ee paanuunsie vacTi
obmenuBaoTca nupopmauuein Gonsmero o6bemMa, ot 8 1o 64 OUT y
pasubix mapok IBM. Uudopmaunonusiit o6pem coobmenus, ogHo-
BpeMeHHO nepenasaemoro BEyTpy 3BM ot opnoro G;oka k apyromy,
HA3bIBAETCA MAUWUNHGIM CAOBOM.

JJIEMEHTDLI NaMATH O0LEeIMHAIOTCA B ANelkU, KaxIaa U3 KOTo-
PbIX COIEPKMT CTAHAAPTHOE 9MCiI0 OUT, KaK [IPABUJIO, KPATHOE Ma-
muHHOMy cnosy. Kaxnas sdeilka uMeer COOCTBEHHBI HOMEp —
agpec. Takum oGpa3oMm, nonaTua sesnandsl B IBM, nepenasu napa-
METPOB, UCIIOJHEHUA KOMaH I IPUCBaKBaHM1 A, BBOIA H BbIBOA HAIOJI-
HAIOTCA MATEPHAIILHLIM COIEPAKAHMEM.

W B caMOM NOHATHHM BEJIMYMHBI OTKPBLIBAIOTCA HOBLIE rpanu. Mul
Tenepb MOXEM BIrIAHYTh Ha BenMIuEy “raasamu IBM”. Kak sunum,
UMA BEIIMIMHBI €CTh JIMIIb HenouaTHoe 1i1a IBM, Ho ynoGuoe ana
yeJiopeka couetauve 6yxs. Becrpeyas uma senmaunsl, IBM ugenmu-
duyupyem HOMED AYEHKH, CONEPXKAIEH 3ATAHHYIO BEJIMIMHY.
[loaTomy nMena B MHPOPMATHKE T4CTO HA3BIBAIOT UGEHM UPUKAMO-
panu.

Inavenue pennuunsl 1A 3BM — 3710 comepxumoe aueiiku
NaMATM C onpeneieHtbiM aagpecom. Bug senuannsl nozspoaser IBM
NPOrHO3MPOBATb, KAKMM 00pa3’oM M B KaKO MOMEHT MOC/ENyIOT
onepanyy 3amucy B NAMATE M M3BJIEYEHWA M3 NaMATH 3HAY€HNA Be-
nnuuabl. Tun pennuunsl uigopmupyer 3BM o giopuame zanucu
anavenun @ aveiixe. Hanpumep, ana xpaHeHHWA BEJMYMHBI THIA
JOr NOCTaToYHO onHOro OurTa.

I1pn ucnob30BaHMK A3LIKA BHICOKOIO YPOBHA Y€JI0BEK MOXET HE
3HATH, B KaKHUX f9eiikax XpaHATCA JHAYEHHA BE/IWIMH AJIrOPUTMA.
Ilponeccop cam cienuT 3a pacnpenejeHHeM NaMATHA, YCTAHABIMBAET
COOTBETCTBMA MEX]y MMEHaMH U anpecamu peanaud. Ho o MEOrHX
A3bIKaX NpOrpaMMUpPOBAHUA €CTh BO3MOXKHOCTb MPAMOTO HOCTYNA K
DaMATH, KOrla Y€/I0BEK ONepUpYyeT HE MMEHaMH, & aIpecaMi Beln-
9HH.
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Teneps, noBuHYACH BOJNIE aBTOpPOB y4e€OHMKA, Mbl HOJIXHBI Ha
BpPEMA MpEpBaTh yBJIEKaTe bHbIN Npouecc npoekTuposaina IBM n
JaTh HCTOPHIECKMii 0630p pasBUTHA BLITHCIIMTEILHON TEXHUKH.

8. IOKOJIEHU A CEMENCTBA H BPAK

IlepBoiii npooGpa3s cospemennoit IBM Obian nocTpoex Ha naMnax
B konue 30-x rr. C Tou4ku 3peHun ceroiHam#ero aHa 3to 6sin 6pako-
BaHHBI 3K3eMIIAP, Jaiomuii cOou kaxaeie ceMb MUHYT. Bopouem, y
Hero Gb1J10 01HO HEOCTIOPHUMOE NOCTOMHCTBO — OH CJIy2KHWJ peKpac-
HbIM o0orpepaTesieM NOMEIIEHUA M 3MMO¥ B MAIIMHHOM 3aJ1e OToIJIe-
HME HE BKJIOYaIH.

Ot aToro oGorpesarena u nponsoumsid IBM, ucropuio kotopeix
NPUHATO, KK Y JIOJEH, 1euTh Ha nokoenua. [Ipasaa, Bpema Ku3uu
YeJI0BE4EeCKOro nokojenus npumepuo 80 aer, a 3IBM — 10 ner.

[lepBaa “nacroaman” 3BM Geina cosgana B 1945 r. Osa noay4n-
aa uma ENIAC (Electronic Numerical Integrator And Calculator), nume-
na 20 syeexk NMaMATH M BLINOJHANA 5 ThHIC. ONEpAUMMA B CEKYHLY.
ENIAC 6b11a npeICTaBUTEIEM IEPBOrO NOKOJIEHUA.

Henenue IBM Ha nokosenus gocTaTodHo yCiIosHO. Bee 3asucuT
oT KpuTepud. B yueGuuke B KauecTse KpMTEpPHA B3ATA 3J1eMEHTHaA
G6asa. CymecTByloT M Apyrue KpUTepUHM, Hanpumep GbiCTpO-
neiicteue. [lenenue Ha 4eTbipe MOKOJEHWA TPAIULUMOHHO, HO BPAL JIN
Heobxonumo mia noapobGrHoro mayuyenua B o6ueobpasoBaTelibHOM
HIKOJE.

Bonee BaxHO, Ha Ham B3MJIAL, BLIAEIUTh KOHYENM)Y A IbibIe
3Tanbl Pa3sBUTHA BLIYUCIMTENLHONM TEXHUKH (HEe TOJIbKO 3JIEKTPOH-
Hoii). Takux atanos Tpu:

Lo Cepenuua npounoro seka. Yapns be66unx. Pazgenenue
apuPMEeTUKO-JIOrMIECKOro ¥ 3aMOMUHAIIEr0 YCTpPOii-
cra. [loaBnenne TepmuboB “ampec” u "kon onepauun”.
[epBoie nepokaptel. M3oGpeTenne koMaHabl YCIOBHOIO
nepexonua.

2. 1945 r. [Ixon ¢oun Heiiman. CoBpeMeHHan apXMTeKTypa
BbI9MCAMTENbHOM MamnHbl. [IpuHuMn Xpanumoii nporpam-
MBI.

3. 1984 r. OTxon OT TpamMIMOHHOM (POH-HEHMAHOBCKOM ap-
xutekTypbl. (Mukponpoueccop, 3aHMMaOWMii NJ0WALb
meHee 1 cM2, Ha CaMOM [ieJie COCTOMT M3 HECKOJIbKMX CBf-
3aHHBIX Mex 1y coboii npoueccopoB, paboTalOmMX napai-
JIeJ1bHO.) ;

Pas ects npapoanTens M MOKOJEHMA, TO HOXHbI ObITh M Ce-
meiicTsa. [IpuuaTo BeinenaTs yeTsipe cemeiicTpa (kak 1 oGas knac-
cudukauusa B napopmaTike, nenenue IBM Ha cemeiicTBa BecbMa
YCJIOBHO M YCTap€Jio B MOMEHT NPUHATHA).

Camble Momubie — 310 cynepIBM. [nusa mamunHOrO CloBa B
HUX cocrasaser 64 Gura m Gonee. Y mux Gonbwoit o6vem O3Y,
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uamepaemsbiii pecarkamu MGaiit. Bropoe cemeiictBo — Gonbmue
IBM. O6b19H0 32-paspagHbie M ¢ MeHbIIMM 0GseMom O3Y.

darem muan3BM. [Iauna mamuunoro cnosa 16 uam 32 6ura M
cpasautenbno HeGonsmoe O3JY. [lepewncnennbie TpH cemeilicTsa
o6renuunaior IBM, umelomme nocraToano GosiblIKE peCypChl M npen-
Ha3HaYeHHbIe JJIA OIHOBPeMEHHOM! paboThl HECKOJILKMX MO/Ib30BaTE-
neii (MyIbTHOpOrpaMMEBIA pexxnm).

W nakoneu, mukpo3BM. Onu, kak npasusio, ABNAIOTCA NEPCO-
HaJIbHLIMM, T.€. NpelHa3IHaYeHbl AJIA OJHOrO nojnlosatens. B mac-
TOALIee BpeMA BbINYCKaeTCA TaKk MEOro pasHosuauocrei [I9BM, sro
TPYAHO O0OOMMTH MX TEXHHWIECKME XapakTepucTHku. MamwunHOoe
cJI0BO conepxMT oT 8 jo 32 6ur. O6sem O3Y xonebierca oT aecar-
ko KGaiit no ognoro MGaiita u paxe Gonee Toro. (O6sem O3Y
CBAI3aH C Pa3pAIHOCTHIO [IPOLECCOPA M pasMepoM IKHLI agpeca. [lus
16-pa3pagHOii WIMHBI ajgpeca makcumaibHbiiti 00bem OJY pasen
216 Gaiir = 2% KGaiit = 64 KGaiir. Ogsako MMeeTCA TeXHUIECKasn
BO3MOKHOCTb YBEJIMIMTH OOBEM aipeCyeMOoii [IAMATH, 9TO M JEjIaeT-
ca B 6oabmuncTee [I3BM.)

[Ipumno Bpema BEpHYTHCA K NPOLECCOPY M pa3o0paThCA, 3a9eM
Mbl ero coGpanu.

9. [TPOLUECCOP BLINNOJIHAET IPOTPAMMY

Ham npoueccop ymeer BbIIOJHATL apUPMETHIECKHE ONEPALIMM,
onepauMy CpaBHEHMA M Joruyeckue onepauuu. Yacts npoueccopa,
KOTOPYIO Mbl CIIPOEKTHPOBA/IM, HA30BEM apudiMemuKo-102uye-
cxum ycmpoiicmaom (AJY).

I[Iponeccop BbiNoOHAET YKa3aHHbIE ONEpPaLM He 10 COBCTBEHHOM
WHUUMATHEE, a IOBUHYACH HANIMCAHHOI YenoBexoM nporpamme. Ona
B NaMATb [POLECCOpa, KOHEYHO, HE MOMECTMTCA, No3tomy Gyrem
CUMTaTh, 9TO MalIMHHAA NPOrpaMMa XPaHUTCA B OMEPaTUBHOM MaMa-
i (Mroraa m 8 O3Y Bea nporpamma He MOMEIAETCH).

[Togo6Ho nporpamme, HaNMCAHHOM HAa ANrOPMTMUYECKOM A3BIKE,
MallMHHAA [porpaMma [pelcTasjfser coboif NocaenoBaTe/IbHOCTh
xomani. Ho B oTimume oT M3BECTHBIX HaM KOMaHI, MAIIMHHAA KO-
MaH[la MMEET CTAaHIapTHLIA GOpMaT M CTPOro GUKCUPOBAHAYIO [JIM-
HY, KPaTHYIO MaIll MHHOMY CJIOBY.

B MamuuHOM KOMaHIe YKa3bIBA€TCA ONepalMa, KOTOPYIO N0/KeH
BBINIOJIHMTH NPOLECCOP, M &lIpPeca BEJIWIMH, Hal KOTOPLIMM JNOJXKHA
6bITh NPOM3BEIEHA 3T ONEPAIIHA:

K .0 M A B CH X

Kog onepaunu Axpeca penuIHH

B 3aBMCHMOCTH OT KOJIMYECTBA BEIMIMH, YKA3AHHBIX B MAIIMHHOM
KOMaHe, NPOLECCopbl NENATCA HA TPEXaJpECHbIE, ABYXajlpecHbIe,
NOJIyTOpaajapecHbie, onnoaapecusie u Gesaapecusie (crexossie). Hu-
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XKe NoKasaHsl GopMaThl KOMaHI ONHOaIPECHON0 M TPEXaIpPEecHOro
NpoLEeCCopoB:

KW 0 M ATl LA

Kox onepanun AJpec apryMenTa WK pesynbTaTa

Yro nenars? O1xysa B3&Th MK KYAA HOJIOXHKTH?

KOG A A TR SR A

Koz onepammu | Anpec nepsoro apry- | Axpec sToporoapry- | A#Apec pesyabTaTa
MEHTa MCHTA

Yro aenars? Orxyna sanrs? Kyna nosoxurs?

[Nockonbky BO BpeMA BLINONHEHUA POrPaMMbl HEOOX0IUMO Yac-
T0 00paIaTLCA K ONEePaTHUBHOM NaMATH, TO BO3JI0KMM HA NPOUECCOD
HDOTOJHUTENbHbIE GYHKUMM: YTEHWE KOMaHIBl M3 [AMATH; U3Bliede-
HUEe M3 NaMATH 3HAYEHUI BENMYMH, YKa3aHHLIX B KOMaHAe;
npeoGpasoBaHne KOMaHIbI B ocienoBaTeabHocTs komang AJLY; 3a-
NHUCb PE3yNbTATOB BBINOJHEHMA KOMaHIbl B [MaMATh; BHIIUCIICEHHE
NOPALKOBOro HOMEpa cienyoueil komanabl. OTBETCTBEHHYIO 33 3TH
GYHKUMM YaCTh NPOLECCopa HA30BEM YCMPOUCMEoM ynpagie-
nua (YY).

YcrpoiicTBo ynpap/ieHHA CONEpPXKMT ABA BAXHBLIX pPerucrpa —
Cuerank Komann (CK) u Ciioso Cocroauua [Tpoueccopa (CCII).

B cneumansnoii amreparype no 3BM Ko1IEKTUBHOrO MOJIL30Ba-
uua (cepun EC u 1.1.) a66pesuarypa CCIl waoraa pacmuudposbi-
paetch kak Cnoso Cocroanus [lporpammsl. 370 cnenuanbHblil pe-
TMCTP, NpelHa3HaYeH b 11a o0paboTKH MpepriBAHMA B MYJIBTHU-
nporpammuom pexume. Kak npasunio, atoT permcrp 64-paspaiHblid,
nepeas N0JOBMHA KOTOPOro ONMCHIBAET TEKYIllee COCTOAHME MPOLEeC-
copa, a ocrapmueca 32 6ura — CoOCTOAHMEe NpPOrpaMMbl B MOMEHT
NpepBIBaHKA.

Hac xe uaTepecyior scero asa 6ura perucrpa CCII, xpanammue
3HAYEHHE 3INEKGQ Pe3y.Abmama nocAegHell KoMmangsr S
(Signum). Jlna onpenenesHoCTH MOXKHO CIHTATh, 9TO COOTBETCTBUE
copepxumoro nsyx 6Guros CCII n 3nasennn S 3sagaerca TaGanueii:

CcCIl 3uavenne S
0 0 +1
0 1 0
1 0 -1
1 1 nepenonHenne
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Teneps npoueccop roroB k pabore. Pazbepemca, kak oH 3TO
HeNaeT, UCINOJHAA IrOTOBLIE [IPOTPaMMBl, & 3aTEM NPENJIOKHM yda-
IIMMCA CAMOCTOATENBHO COCTABUTH NIPOCTHIE MAIIMHHBIE NPOTPaMMbI
(c. 154—159 yueGuuka).

B yuebuuke na c. 156 nansl npumeps! KOMaH) nponeccopa IBM
”Anexrponuka YK HI” (muxponponeccop K1801 BM2). [na mo-
GuTeneil 3K30TUKM MpHBeNeM MHEMOHMIecKMe 0003IHAYEHHMA 3THX
KOMaHJ Ha a3bike accemGaepa (TaGn. 16).

Tabnuya I6

Kowmaununa Muremoxox
cron HALT
OYHCTHTB X CIR X
YBEJIHIMTD X HA e THHHIYY INC X
YMEHBUINTD X HA ETHHALY DEC X
nepeciaTb HIXBY MOV XY
npubasuTE XK Y ADD XY
BHYECTL X M3 Y SUB XY
CPaBHHTBX CY CMP XY
CPaBHHTD X C HyJIeM TST X
€CJIM MeHbIIE nepexos Ha d BLT .D
€CAH PAaBHO nepexon Ha d BEQ .D
ecnn Gonwine nepexox Ha d BGT .D
€CJIM He MeHblle nepexon Ha d BGE .D
€CJIH He paBHO Nepexon Ha d BNE .D
ecsin He Goapine nepexox na d BLE .D
nepexon na d BR .D

Urak, MMeerca npoueccop M pasiM4HbIe 3aNOMMHAIOIIUE YC-
tpoiicTea. Ham ocraniocs, Bo-nepssix, NOAKIOYHUTH YCTPONCTBA BBO-
Ja-BbIBOJA M, BO-BTOPbIX, HAYYMTh NpoUECCOp MmMu ynpapiaarb. Hay-
HEM [0 MOPAAKY.

10. MO JKJIIOYAEM NNEPU®EPHNHOE OGOPYIOBAHHE

Ipexne Bcero HOroBOPMMCA O IBYX BEIlax.

1. Mui ne Gynem u3rorasauBaTh BHEIIHWE YCTpoiicTsa (T.€. noxn-
poGHO pa3bupaTsCa B TOM, KaK oM paboTaioT), a CTanem paccMaTpu-
BaTh MX B KAYECTBE roToBbIX Mcnonaureneit spone Po6ora mnmu Yep-

‘TeXHUKA. -

2. Mb1 u3yunm T0I6KO0 TO 0G0OpYIOBaHHE, KOTOPOE MMEETCA Y HaC
“XuBbeM” B aucnieitHom kaacce. O npounx TMNax BHEMHWX YCT-
poiicTe Gyaem UMb KOPOTKO YIIOMHHATS.

CHaganla OCTAaHOBMMCA Ha @HewNHeli namMAmu, 0 KOTOPOi MBI
yxe ropopuiu Bxpatue. K ycrpoiicTeam BHemHeld NnaMATH OTHOCHUT-
cA HakonuTeas Ha rubkux marautEeix guckax (CMJI, auckerax,
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daonnu-muckax). Eme ero wasnisaor auckosogom. OH MMeeTCA B
KJIACCE, Mbl MOXKEM YBHMIETH ILeJIb IJIA OMCKET, MOXKEM NOTPOraTh
IMCKETY, YBUETh IPOPE3H AJIA MATHUTHBIX IM'0JIOBOK.

Kpome nuckoBona, K yCTpOMCTBaM BHEIIHEA NAMATH OTHOCATCA
CTPMMMEP, HAKOMUTEJIb HA CMEHHBIX MaKeTaX, HAKONMUTe/b Ha Mar-
HuTHOM Gapabane v, HaKOHel, HAKONUTENb HA XECTKUX IMCKaX, TaK
HasbIBaeMLIA "BUHYECTEP”.

KcraTi, o “sunyecrepe”. [IporpaMmMucTbl T0OGAT NpUAYMBIBATH U
ynorpebaaTh XaproHHbIE CIIOBEYKHM, 9aCTh M3 KOTOPBIX PYCCKOro
npoucxoxneaua. Hanpumep, crioso “oGecneuéaue” ¢ HempaBHJIb-
HbIM YIapeHHeM Ha 4eTBEpPTOM ciiore (kak “KoMnic” y MOpAKOB MIIH
”n66u19a” y maxrepos). Ho 6onsmmBcTBO €NOB NPOrpaMMUCTCKOro
ClI3Hra MMeeT aHrauiickoe npoucxoxiaenne. OOBACHUM YaCTb M3
Hux (kpome Tex, NpOMCXOXKIEHME KOTOPbIX OGBACHEHO B HPYIHUX
MECTaXx TeKCTa).

.

Maorrep. Ot asrmumiickoro PLOTTER — ycTpoiCcTBO 1A
NocTpoeHuA rpaduKoB, IMArpaMMm, YepTex el 10 TOYKaM.
Hunxwuraiisep. Ot anrnuitickoro DIGITIZER — ycTpoiiCTBO
Ais konuposauua undopmauuu (rpadueeckoii) B undposom
sune. (Bcnomuum BINARY DIGIT, BIT — nsonunas uudpa.)
8. Bunuecrep. EcTb HECKOIbKO BEPCHii POMCXOKAEHMUA 3TOTO
tepmuua. [Ipusegem nse 3 unx. 1-a4 BepcuA: BHaYae Bbiy-
CKaJICA repMeTU3UPOBaHHbIH IMCKOBOI C IBYMA OUCKAMM 1O
30 MGaiir, 9tc obosnasanocs “30/30”, noxobro xanubpy
oxoTHuYero pyxsa “WINCHESTER”. 2-1 Bepcuf: JMCKOBO],
Ha XECTKMX Iuckax Obi1 paspaboTran B ONHOM M3 aHIJIMM-
ckux punuanor pupmel IBM B ropone WINCHESTER.,

He paccmarpusaa nonpo6uo paGoTy YCTPOMCTB BHELIHEH MaMA-
TH, IPUBEJEM CIIUCOK X TEXHMIECKMX XapakTepucTuk (Tabmn. 17).

Kpome ycTpoiicTB BHEITHE IaMATH, K NepudepuiiHomy oGopyno-
BaHUIO OTHOCATCA YCTPOMCTBA BBOAa-BbiBoaa. U3 orpomuoro nepesns
3THX YCTPOMCTB PACCMOTPHUM KJIABUATYPY, MOHUTOP M PUHTEP. ITH
YCTPOICTBA €CTh Y HaC B IMCIJIEHHOM KJ1acce.

Knaenarypa nossonser HaGupaTh OTHEJIbHbIE CHMBOJIBI, CJIOBA,
®passi. C ee nomMoumbio Mbl Kak Obl NMIIEM Npoueccopy nuchmo. JLn
OTHPABKM MUChMA CJIYKHT CliellMaNbHaA Kiasuiua ssoja. Bupouem,
YYEHMKH YK€ [pPeKpacHo yMelT o0pallaThCA C KJIaBUAaTypoOi, He
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1. @aitin. Ot aurauiickoro FILE — nanka, Kaprorexa.

2. Ilpunrep. Ot anraumiickoro PRINTER — nevaraioiiee ycrT-
POICTBO.

3. Ckaunep. Ot anrnmiickoro SCANNER — 610K pa3ssepTky B
teaesuaope (SCAN — npucTajibHO pasrjifibIBaTh).

4. [xoitctuk. Ot aaramiickoro JOYSTICK — peivar ynpasie-
HMA,

S. Crpummep. Ot anrnuiickoro STREAMER — MarauMToQoHHanA
JIeHTa.

6

7




Tatruya 17

YCTPOWHCTBA BHEIIHEN [TAMATH
HAKOINKWUTEJIL HA CMEHHBIX JUCKAX
THN HocHTead (naker, AMckera);
emxocTh HocuTens, M6adit wim K6aiit;
pa3Mep HOCHTENS, MIOHMbI;
YMCI0 THCKOB;
1ucno paboinx noepxuocTe;
THC/I0 JOPOXEK HA NOBEPXHOCTH;
CKOpOCTb Depenaun sannbix, KGaiir/c;
NJ0THOCTb 3aMNCH, BUT/MM.
CTPUMMEP

THII ICHTBE
eMxocTs, MGaiir;
cKopocTh nepeaath pannsx, Koaiir/c;
NJIOTHOCTH 3anMcH, Giut/MM.
HAKOIIMTEJIb HA XECTKHUX JUCKAX
HN HocuTeas (Dapaban, sMnyecrep);
emxocTs, Mbaiir;
BPEMA A0CTYNA K 3ANMCH, MC;
cxopocth ofMena undopmanueit, Kéaiir/c.

3a0bIBAIOT HAXKKMMATh KJIaBUILY BBOJA M HE CHIAT Nepe] AMCIIIEEM B
0XMIaHMU OTBETA HA HEOTIPABIIEHHOE MHUCHMO.

Ocraerca 106asBuTh, 9TO, C TOYKM 3PEHUA MOJb3OBATENA, Kia-
BUATYPbl OTJIMYAIOTCA APYr OT Apyra Juulb pacloJ/ioXeHWeM Kia-
BUIL.

Y oresectpennsix 3BM pepxuue mects kiapum oGpa3yioT CI0BO
"AUYKEH”, y 3apyGexubix 3BM — “QWERTY”. CyuecTsyior
KOMOMHMPOBaHHbIE KJIABUATYDbI, Ha KOTOPBIX JATHHCKHE CHMMBOJIbI
pacnojoxensi B nopanke “QWERTY?”, a pycckne — “HIIYKEH”.

Takoe pacnonoxenue KJaBui TpaguuMorHo. Tak 6GbI0 NpUHA-
TO Ha NUINYHMIMX MalIMHKaX AJIA 3amepienus ( | ) paboTel yesoseka,
4TOOBI MEXAHUYECKME JETAIMA HE 3a0€BAIIN APYT ApYra.

Mockonexy BHYTPM knaBHaTypbl IBM HeTr MexaHuYeckux gera-
Jieil, TO B HacToALIee BpeMa pa3pabaThIBAOTCA APYryMe pacloioxKe-
HHUA KJIaBull, yckopawouue paGory. OnHako LIMPOKOro pacnpocTpa-
HEHMA 3TK paspaboTKM NOKa HE HOJTYYMIIM.

B rabGauue 18 nipusenen mepeveHb rJaBHBIX TEXHMYECKMX Xa-
pPaKTEPUCTUK MOHUTOpA M npuaTepa. (HekoToprie xapakTepucTHKH
MOHMTOpPa MEHAIOTCA B 3aBMCHMOCTM OT TMNa mpeoGpa3osaTeneii,
ceaspiBalomux IBM c monuTopom.)

Kpome TOro, mepeduciuM eme HEKOTOpble YCTPOHCTBA BBOMA-
BbIBOJA: “MbIIIb", “IXKOHCTHK”, CKaHHED, JIMIXKUTal3eD, MUKPO(OH,
CBETOBOE NE€pPO, TAKTUJILHBIA 3KpaH, IJIOTTEP, I'POMKOrOBOPMUTEIb.
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Tabnuya I8

YCTPOHCTBA BhIBOJIA
MOHHTOP
THII, 11C10 UBETOB (LBETHOM, MOHOXPOMHBI);
pasmep KpaHa 0 AHATOHAM, MM;
(opMaT 3KpaHa B TEKCTOBOM peXuMe, axb, 3HAKOB;
emxocts Gygepa, Gaiit;
paspeanman CiocoGHOCTb, T.€. THC/IO TOYEK Ha
SKpaHe B rpadHIeCKOM pexuHMe, axb,
TIPUHTEP (ALLITY)
] (MaTpHuHBL, TEpMOrpaduueckuii, CTpyHHbIH,
JAUTEPHBIHA, CTPOUHBIHA, Na3epHBIN M T.4.)
YMCJIO UBETOB;
CKOPOCTb [I€Y4TH, CTPOK/MHUH MIIM CHMBOJIOB/ MHH;
IIMPHHA CTPOKH, CHMBOJIOB;
cnoco6 nogaun Gymary (py+Hoii, asTomaTuyecknit);
CpoK Cnyx6bl KPACAIWETO ANEMEHTE, 42COB;
9HCII0 OXHOBPEMEHHBIX 3AKIAN0K;
KOJIH4eCTBO WpHPTOB;
BO3MOXHOCTH Nevat ByKB KnpUIIMUIbL M CiocoD
ofecnesenns IT0N BOIMOKHOCTH.

[MonpoGuee Mbl C HUMHM MO3HAKOMMMCA TOr1d, KOI'la OHW MOABATCA Y
HAC JoMa MJIM XOTA Obl B LIKOJILHOM KJIACCE.

Hama 3BM nosru rorosa. VImeerca mpoueccop, mamaTb, yc-
TpoiicTBa BBOAa-Bbiboja. Ocraloch HAYYMTh NPOLECCOP KOMAaHIO-
BaTh BCeil 310 annapaTypoii. Ho npeasapute/bHO NOBTOPUM NPOid-
nennoe. Bocnonsayemca npu 3Tom onopHbIM KoHCHekToM (Tabi. 19).

Pemum Heckonbko 3a1ay, nogoGHbIX TEM, KOTOPbIE Mbl PELIAJV B
camoM Hadane kypca. [Ipu aTom oGpaTum BHMMaHME HA TEXHUYECKUE
XapakTepMCTMKM Pa3lMiYHbIX YCTPOMCTB Haubojee pacnpocTpa-
HEHHOr0 CEroJHA CTaHAapTa 114 nepconanbibix IBM.

Kpome Toro, noanakoMumca ¢ ynoGHbIM cnocoboM pacdeToB B
unopMaTHKe, CBOIAIIMXCA K OMEPalMAM Hal CTENeHAMM IBOWKHM.
[1pu pacuerax yno6uo nonb3oBarhca cnpasounoi Tabauuneii 20.

3anava 1. HWudopmMaumonnas eMKOCTb 4€JIOBEYECKOW Aiine-
kaeTku npubaunsurenpHo pasHa 233 6ut. Ha ckoabkux “BuHYecTe-
pax” (no 20 MGaiiT) MOXHO YMECTHTh reHeTUYECKYI0 HHPOPMALHIO
OJHOIO 9ejioBexa ?

Pemenue. 1. [lepesenem 6ursl 8 MGaiiTo:

233 6ut = 2% Gaiit = 2'° MGaiir (1 MuraGaiir).
2. Haitnem xonu4ecTBo "BUHYECTEPOB”:

210 MGaiir / (2 % 10) MGaiir =29 /10=51.2.
O TBerT:52"BUHYeCcTepa”.
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Tabauya 19

BXOJHAR J yeTpoHcTEo s :'l
HrpopMauna BEOJA A 0
¥ E
T C
__BBIXOAHAA YCTPOHCTBO b c
<4 o Taasas BLIBOAA e ?
Koanposauue Tepenasa Haxonneunne OGpabotka
HHEDOPMALHK MHDOPMALHH HHPOPMALHH MHPOpMALIMH
BHALL BEOA: BHYTPEHHAR yY,
MHPOPMALIH: DNaAMATD: AITY
wiHcna KJIaBMaTypa 03y
TEKCThI “MbllIb" COo3Y
ANTOPUTMbE " IXONCTHK” M3y
rpagukH CKaHHEp M3y
PHCYHKH CBETOBOE NEpo
3BYKM AuIXHTAR3Eep BHEIIHAA NAMATD:
NOKA3aHNA MUKPOHOH
npuGopos TAKTHALHbLA (IONIH-THCK
HOTHBIE JHAKH axpaH "BHHYeCTep”
XHMHYECKHE CTpHUMMEp
YPaBHEeHHA BHBOM: NaKeT IACKOB
MOHHTOP MArHMTHBIH
NPHMHTEP bapaban
ILIOTTER
IPOMKOTOBOPHTENDb
Tabruua 20
n b CoOTHOWEHHA MEKAY SIMHHLIAMM
0 1 1 Gaiir = 23 6ur
1 2
2 4 1 K6aitt = 210 Gaiir
3 8
4 16 1 M6aiit = 210 K6aiir = 220 6aiir
3 32
6 64
ik 128 1 K6nr =210 6ur
8 256
9 512 1 M6nr = 219 K6ur =220 6ur
10 1024
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3anaga 2.EMKOCTh 0IHOro yC/IOBHOIO NE€YaTHOIO JIUCTA

paBHa npubansurensro 32 K6aiita. Ckonbko uucroro spemenn (Ges
ydeTa cmenbl 6ymaru) norpebyerca I/ pacnedaTk TEKCTa ONHOM
rasersl (2 yci.anJ.): a) Ha MaTpuynom (64 CMMBOJIa B CEKYHIY) NPHH-
Tepe; 6) Ha nazepuom (512 cuMBOJIOB B cekyHy) npunTepe ?

Pemenue. 1. [lpencrasum BCEe YHUCIOBBIE OaHHLIE B BHIE
CcTenenei JpoiKu:

32=2564=26512=2%
2. Ha MaTpu4HOM NpUHTEPE:
2%254210/26-210-1024(c) =17 (Mun). OTBeT:17 MuH.
3. Ha nasepHom npuaTEpE:
2%215/29=27=128(c)~2(mun). OTBeT:2MUL

3anaga 3.Ckonbko Takux raser (6es yyera uimocrpaumii)
YMeIaeT OIMH CTPUMMED EMKOCTbIO 64 Mbaiita ?
Pemenmune. 1. [lepesenem MoaiiTer B KbaiiTo!:
64 MbGaiiT = 26 MGaiit = 216 K6aiir.
2. Beluncaum sucho raser (no 64 K6aiita xaxnan):
216/26=210=1024. OTBeT: 1024 rasers.

3anauya 4. Oneparusnas namars IBM PC AT umeer 06bem
640 K6aiit. Ckonbko CTpaHui KHUI'M [IOMECTUTCA B HEil, eclin CYu-
TaTh, 9TO Ha CTpanule 32 cTpoku no 64 cumsoa ?

P e m e v me. 1. Uncno cumsolioB Ha ORHOI CTPaHULE:

25 4 26 = 211 (cumBosi0B).

2. Undopmaumonnsiii 06bem onuoii crpanmuel (1 cumsos tpedyer
1 GaiiT):
21 Gaiit = 2 KGaiir.

3. Yucno crpanm:
640/2=320. OrTBeT:320cTpanuu.

Jazaua 5.Mouurop EGA umeet 320 TO9€K MO BEPTHKAIN U
640 Touek no ropu3onTanu. Onpegenure o6reM naMaTH, HeoOX0MU-
MBIl Il XpaHEeHWs ofHOro: a) “yepno-Genoro” uaoGpaxkeHus;
6) upeTHOro M306paxenmna us 16 useTos.

Pewenne. 1. KoamyecTso rouexk Ha 3KpaHe:

25 4 10 % 26 % 10 =211 4 100 (To4yek)

2. "Yepuno-6enoe” naoGpaxenune tpebyer 1 GUT HA KaxKIYIO TOY-
KYy. Boluucium neo6xoaumelii 06bem namaTm:

211 & 100 6ut = 2 % 100 K6ut = 22 » 100 KGaiitr = 25 K6aiir.
OrserT:25K6aiiT.
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3. 16 ueToB Koaupylorca YeTsippMa Outamu. [loaTomy oGnem
namaATH, HeoOXOIMMBIiA 118 UBETHOro U300 paxenus, Buersepo 6ob-
nie:

25 «4=100K6aiir. OTseT:100K06aiir.

dagava 6. [Iuckosoxn mepconansHoit 3BM IBM PS/2
npeaHaInaveH 1A GAonnu-1uckos emkocTbio 720 K6aiir (3.5 moit-
ma, 0k0J10 90 MM). CkonbKO UBETHBIX M306paxennii MOXKHO YMECTHUTD
Ha ogHOM paonnu-gucke ?

P e m e 1 u e . Tak xak ogno naoGpaxenne sauumaer 100 KGaiir,
TO YMECTHUTCA

720/100=7.2. OrTseT:7M300paxeHuit.

Urax, mb1 noutn co6pamu IBM. “Tloaru”, notomy aro 3BM Ges
nporpamm GecnomMonina, Kak HOBOpOX AeHHbIi Miaanenel. U nono6uo
TOMY KaK Y€J0BEK YMEH MpPONOPIMOHAJIIBHO HE TOJBKO “KadeCTBY
MO3roB”, HO M CBOeMY OIbITY, “yMcCTBeHHbIe cmocobuoctn” IBM
onpelenfAlOTCA He CTOJbKO Ka4YeCTBOM aMapaTypbl, CKOJILKO Kayec-
TBOM 3aJ102K€HHBIX B Hee nporpaMm. Eciu nporpamMmuct — nypak, 1o
IBM c ero nporpammamu Toxe OesnanexHo riyna. Bcnomuure, kax
nana cOoit ogHa M3 nepBbiX OyXxrajlTepckux Nporpamm, BCTPETHUB B
pegomoctu damunmio Croyn-JlkeKcoH U IPUHABIIUCH BEIYMTATE OfL-
HO M3 IpYroro.

3aliMeMcA nporpaMMHbBIM obecnedeHneM.

11.3BM = AIIMTAPATYPA+ IPOI'PAMMBI

Ilporpammuoe obecneyeHne — HeoTbhEMIIeMad 4acTb JiOOOM
IBM, oo nponaeTca ¥ MOCTaBIAETCA BMeCTe ¢ annaparypoii. Ha-
YUHAOWMA noab3osarens, BoiGupaa IBM, pykxosoacrsyercs
NPUBLIYHOU NIOTUKOIA: YeM MolnHee, TeM ny4me. OH BHUMATEJLHO
M3yYaeT TEeXHUYECKHEe Nokxasareiid — ObICTpPOIEACTBHUE, paspal-
HOCTb, 00beM OnepaTuBHOI NamMATH. B pesynbTaTe emy 4acTo npuxo-
IMTCA pa3pabaThiBaTh MJIM 3aKa3biBaTh HEOOXOIUMBIE NPUKJAlHbIE
NporpaMMmbl, 3aTPaYMBaf NI0PO CYMMbI, B HECKOJILKO Pa3 [ peBbIIalo-
e CTOMMOCTbD alapaTypsl.

OnbiTHBIA NONB30BaTENb NPEXKe BCEro 3alaeTcA BONPOCOM, Ha-
CKOJIbKO KaYeCTBEHHO, Pa3BUTO M JOCTynHO paGoraoumee Ha BbIG-
paunoit IBM nporpammuoe obecnesenve. MoxHo, nponas nocien-
HIOK py0amky, npuoGpecTu AJiA WKOJbI BHIYHCINTEIbHBIA KOMII-
nekc “Inebpyc”, u s3to Gyner Gecnoieidnas rpyna Hemaoxoi
annaparypsbl, TaK KaK HET NOIXOAAWMUX y9eOHbIX M 00y9aommuX npo-
rpamMm. A moxno BoiGpats KYBT na 6asze BK-0010, rexuuieckue
XapaKTE€PUCTUKMA KOTOPbIX TAKOBbI, 9YTO 3a corjacue paboraTth Ha
31O TexHuKe Hano Obl npuniaunsars. U tem ne menee Gnarogapa
repoudeckuM ycuiauam wiedos "KnyGa nonssosareneit BK” u or-
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JEe/IbHbIX FPaXiaH, CO3aIMX BCE HOBLIE M HOBbIE IIPOrPAMMEL, IIOJb-
3b1 oT BK B ycnosuax mxons Gyner Goabine, yem or “Ias6pyca”.

Hanwuunem paznooGpasnoro nporpaMmuoro oGecneveHus oo bac-
HAETCA rpaHIMO3HbINA ycnex nepconanbusix IBM “Apple-2” na pyoe-
xe 70—80-x rr. ®upma He CKpbiBaJia HU BHYTPEHHEr0 YCTpOiiCcTBa,
HHM ONEepaliOHHON CHUCTEeMbl CBOEH MallMHBbI, U €XEeIHEBHO MOo-
ABJAJIACH BCE HOBbIE pa3paboTky NporpaMMUCTOB 118 “Apple-2”,

B macTosmee Bpema kavecTBo mporpammuoro ofecneyeHusa
pacnpocTpaEeHHOCTb cooTBeTcTBYIomMX IBM HacTobko0 B3aumosa-
BHCMMBI, 9TO HEBO3MOXKHO CKa3aTh, 9T0 Baxuee. C o1HOI CTOPOHBI,
OrpoMHasa nonyJjiapHocTh IBM-COBMECTMMBIX MallMH ODBACHAETCH
TeM, 9T0 ¢upma IBM B ceuMalbHBIX XKYPHalax peryjiapHo nyGau-
KYET CBEleHMA O HOBbIX BEPCHAX ONEPANMOHHON CHCTEMBI, O MOABJIE-
HHM HOBBIX MHCTPYMEHTAIBHBIX CPEACTB M NPUrJIallaeT BCEX XK elalo-
X CO30aBaTh HOBbIE 1 pOr pAMMBIL.

C npyroii CTOpOHbBI, TAKMX XK€EJIAI0MMUX CTAHOBUTCA BCE OOJIbLIE M
GoJblle, TaK KaKk MIMpOKad PacnpoCTPaHEHHOCTh craHzapta IBM
oGecneunaeT Goabmoii peiHok cObiTa nporpamMm. Hanpumep, anex-
TpOHHBIE TabaMubl Lotus CTOMMOCTBIO MeHee 500 10J1J1apoB NpUHEC-
Ju dupme Lotus Development Corporation joxon okoJio 1 Muiinuapaa,
NOTOMY 4TO Pa3oLIIMCh B KoJindecTse Dosiee 2 MUJLIMOHOB K3 EMILIA-
POB.
PaccmoTpyM knaccu@ukaumio nporpaMmMHaoro oGecrnedeHun:

IPOr'PAMMHOE OBECIEYEHHE

l CHCTEeMHOe I NpUKJIanHoe creuvaabHoe

Cucmemnoe nporpammioe oGecrnesenune BKaovaeT B ceGa one-
PalMOHHYIO CHCTEMY; CPEICTBA KOHTPOJIA, TECTUPOBAHMA M aQMar-
goctuku IBM; "nancrpoiiky” Hajx onepanMoHHOi cucTemo, ober-
4aloyIo MoJib3oBaTe o auajor ¢ IBM.

Hpukaagnoe nporpammuoe ofecneyeHue COCTOUT M3
6u6AMOTEKM CTaHAAPTHBIX Npouenryp (TpuroHomerpuyeckue, jaora-
pupMUIECKHE M T.[.); IAKETOB NPUKJANHBIX nporpamm (paccmorpe-
Hbl HMXKE); CUCTeM nporpaMMUpoBanMa (CpencTsa TpPaHCIALMM, pe-
JAKTHPOBAHMA, 3arpy3KH ¥ OTJAAIKM NporpamMm).

MnaBHBIA MHCTPYMEHTAPHIA NONB3OBATENA — MAKETHI PUKIAL-
Heix nporpamm. [Ina Gonsmuacrsa IBM umelorca ThicauM pasnng-
HBIX DOJb30BaTe/IbCKUX makeTos. Ho MoxHO BhinennTh NATL OCHOB-
HBIX Pa3sHOBMIHOCTE NPMUKIANHBIX [[POrpamMm:

1) nporpammsl o6cayxuBanua cereil (oGecneuynBaloT CBA3b C

apyrumu 3BM);

2) »ajexTpoHHBIE TaGAMIbLI;

3) rpaduuecKue NAKeThl;
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4) cucrembl ynpasaenna 6a3aMu 1aHHbIX;

5) cHcTeMbl IOArOTOBKM TEKCTOB.

Kak npasuno, coBpeMeHHbI€ IPMKJIaJHBIE IPOrPaMMbI HE TOJILKO
COBMECTHMBI C onpenenennbimd OBM, Ho M e3aumno cosmecmu-
ser. Hanpumep, 3KkoHOMHUCT roToBuT HAGOp pacYeTHLIX NOKa3aTenei
C NOMOMIBIO 3JIEKTPOHHBIX Ta0JIMII, 3aTEM, HCIOJbL3Y A rpadpuiecKuii
pPeNaKTop, NOJYyJY4aeT Te XK€ NoKasaTeM B Buae rpapukKos WiIK anar-
pamm (He BBOLA DaHHBIE MOBTOPHO), NOC/€E 4ero cHabxaer rpadu-
YECKYI0 9aCTh MOACHEHMAMHM C NIOMOMILIO TeKCTOBOro penakropa. Ha-
XKHUMafd OnpelelieHHYI0 KJIaByILy, OH NMOJIyYaeT roTOBbIi MaTepHal,
oTnevYaTaHHblii Ha GyMmare.

Cneuyuaasnoe nporpamMmiuoe obGecrnedeHue MNpelHaA3HATEHO
IJIA pelleHUA YHMKaJbHBIX 3a1ad (ynpasieHue 3KCIEpPHUMEHTOM,
KOCMHYECKOW ANNapaTypoii, TeXHOJOrMIeckum mnpoueccom). Ono
pa3pabaTbiBaeTCA NOI KOHKPETHOe PMMEeHeHHe W, KaK NpaBulo, He
TUpaxupyeTcd M He npomaercd. MHorna B cocraB cneuualibHOro
nporpaMMHOro obecneieHMa BXOAMT YHMKA/IbHAA ONEepaliOHHAR CH-
crema. CTOMMOCTH ClleUMalIbHOr0 NMPOrpaMMHOro oGecrneueHua Mo-
XKET B IECATKM Pas NpeBOCX0IuTh CToMMocTh IBM, 114 koTOpO# 01O
CO3JaHO.

[Tocne Taxoro oGuiero 0630pa OCTaHOBUMCA NogpobHee Ha CHCTe-
M€ [IporpaMMMpOBaHMA M ONEepauMonHoi cucreme. B cocras cucre-
Mbl OPOrpaMMMpPOBaHMA BXOAUT TPWM BMAA TPaHCIATOPOB: ac-
cem01ephl, KOMIMIATOPLI M MHTEPNIPETATOPLI.

Accembiep nepeBoIUT MHEMOKOIbI KOMaHI B COOTBETCTBYIOIIHE
KOIbl OlepauMii, a UMEeHa NepeMeHHbIX B agpeca adeek namati. [lo-
HATHO, YTO 3TO OY€Hb MPOCTOil cnmocol mepeBona, MO3TOMY ac-
cem0J1ep — 3TO HECJI0XKHaA NpOorpaMMa, 3aHMMalolas B NaMATHA MaJlo
MecTa.

Komnunarop npeobpasyer nporpamMmy, HallMCAHHYIO HA A3IbIKE
[pOrpaMMUpOBaHHA, B O0BeKxmHsIli MOgGYAb, 3aKONHPOBAHHBIN
Ha MainuHHOM A3bike. YToGHI monydYeHHas nporpamma moria pabo-
TaTh, HEODX0OIUMO CBA3ATH €€ C APYTMMM MOLYJ1AMH, Npeobpa3oBaTh
MMelomueca B Heil o0pamleHMA K CTaHIapTHBIM NOpoUelypaM B
KOHKpeTHbIE ajnpeca, obecneduTs coorBercTsue THnos. [loaTomy
00BeKTHBIA MOLy/ib 0oOpabaTeiBaeTCi pegaKmopom cemsel u
NpEeBPAIaETCA B 3AZ2PY3I0UHbIE MOgGYAb. 3arpy309HbIA MOJYJIb
MOXHO 3anyckats B paboty. Takum oOpa3om, KOMOUJIATOP NEPEBO-
IMT BCIO IPOrpaMMy LE€JIMKOM Ha A3bIK MalllMHBI.

Muage neiictyer muTepnperarop. OH NpoYMTHIBaET NEPBYIO
KOMaHIy aJiropMT™a, NEepeBoauT €e Ha A3bik IBM M TyT xe paer
NpPUKa3 NpPOLECCOPY MCHOJHUTH 3TY KOMaHLY. JaTeM OH JeJaeT TO
2K€ CamMo€é CO BTOPOI KOMaHIOM aJirOpuT™Ma, [IOTOM C TPEeTheH M Tak
NpOJOJIXKAeT A0 TeX [Oop, NOKAa He NOANEeT IO KOHUA NpOrpamMMbi.
UHbiMKM CIOBAaMM, METEPNPETATOP — CIEHMAIACT MO CUHXPOHHOMY
nepeBomy.
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Caman “3ameTHan” /I HAYMHAIOWErO NOJbL30BATENA 94CTh IPO-
rpammioro obecnevenua — onepaunonnas cucrema (OC). Ha-
ubounbinee pacnpocrpaHenne Ha nepcoHanbEbiXx IBM nonyunnu Tpu
6asoseix cemeiicrea OC: CP/M, MS-DOS u UNIX.

Cucrema CP/M (control program for microcomputers) camas npo-
cTaA M3 HasBaHHbIX. Agpo cucmemsr peannsyer JUIIb NPOCTEN-
IIMEe KOMaHIbl ynpaBjieHua MamuHoi u paboTel ¢ paiinamu. OcHos-
HaA Harpy3ka npu paGore 3BM noxurca pa obosrouky cucme-
AdbI, T.€. IPUKIANHbIE NPOrpaMmsl, paboTalomue Noj ynpasjieHHeEM
OC u ofecneunBammume 1pyxecTsesnstii gnanor ¢ IBM, seinonsae-
HHE Pa3IMYHBIX CEPBUCHBIX ONepaumii (pa3meTka IMCKOB, TECTUPOBA-
aue, paborac cerbio M T.1.). Cucrema CP/M xopoma I/ia HaYuHaIoIe-
ro noJib30BaTe/d, HO JJIf ONbITHOrO MpOrpaMMKUCTa 4acto OpiBaer
HEJOCTAaTOYHO ee BoamoxHocTei. [Ina paGotei atoit OC Tpebyerca
pcero 16 K6aiiT namaTH, NMO3TOMY OHA MCIO/b3YETCA Ha NElIEBBIX
BOCbMHPa3pARHBIX NepCoHanbubix IBM.

Bonee cioxna MS-DOS (MicroSoft-disk operating system). Ouna
MMEEeT JOCTATOYHO pasBUThbIE CEpPBUCHBIE CPEICTBA, NPEBOBUIHYIO
HEpapXUYecKkyio GaiijloBylo CTPYKTYpY, boJiee MOMHbI KOMaH IHbIN
a3bik. Cucrema sanumaeT npubamaurensuo 60 K6aiir u, kak npasu-
7110, IPMMEHAETCA Ha IIeCTHaauaTHpaspanasix IBM.

Ho nanbGonee ynoGHbI 114 Npodeccuonana CUCTEMBI CEMeHCTEa
UNIX. B mux coderaorca nocroMHctsa MS-DOS u Goasmwue
ponoaHuTeNbHbIe BoaMoxcHocTH. [IpenmymecTso cemeiictea UNIX
0OBACHAETCA, B YACTHOCTH, HaJIM9MeM pa3BuToil 6ubInoTeKH ciry-
xeGHbIx mporpamM. CMcTeMa moanepXuBaeT MHOIOINOJIb30BaTe b-
ckmii pexcum paborel. Komanaueiin aasik UNIX BO MEHOIOM COBNIagaeT
c a3sikom C (“cn”), Kpome TOro, No4TH BCE MOLYJIM CUCTEMBI Hamuca-
HbI Ha 3TOM A3bike. OnHako BMecTe ¢ GubnunoTekoit cucrema Tpebyer
okxoJ10 S M6aiit namaTH.

JlioByio onepauMoHHYI0 CHCTEMY, HE3aBMCHMO OT KJ1aCCa, MOXKHO
YCJIOBHO pa3fiejuTh Ha CTAHAAPTHHIE COCTaBHBIE 9aCTH:

OIMEPALIHOHHAA CUCTEMA

cpeicTsa cpeacTsa cpencTsa

paboTsi C ynpasjieHus NOJAEpPKKH

daiinamu BHELUHUMH KOMaHaHOro
YCTpPOCTBAMH A3bIKA

Urak, navas ¢ MOIl-Tpansucropa, Mbl ¢ yIeHMKaM# NOCTENEHHO
cobpanu 3NeKTPOHHY IO BIYMCAUTENbHYI0 Matuuny. Konearo, cneum-
anucTel Morau Obl 31O caenarh M Oe3 Hac, HO He Oylnem xaneThb
3saTpaYeHHbIX CUIL. 3aTO Tenepb Mbl yGe IMIMCh, 9T0 B "YMHBIX” Mt u-
Hax HET HUYEro CBEpXbEeCTECTBEHHOrO.
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I'JIABA 3. IPUMEHEHU A 3BM

Jra rnasa yveGHMKA Ha nepBolil B3raan Tpaguumonna. O npume-
nHennax IBM ceronns MOXHO NpOYMTATh B NECATKAX, €CJIM HE COT-
HAX, MONMYJAPHbIX KHHI, OPHEHTHPOBAHHBIX HA CaMblif pa3IMYHBIA
Bo3pacT. be3 3Toit TeMbl He 0GX0IUTCA HH OAMH KYPC MHPOPMATHKH.
ITO U NOHATHO, BElb YMEHHE MPaMOTHO npumMeanuTs IBM — onna u3
OCHOBHBIX LieJIeid Kypca, OCHOBAa KOMIIbIOTEPHOM rPamMoThl.

EcTtb, OIHAKO, U CYIECTBEHHOE Pa3/iniMe B M3JI0XKEHUH TEMbI B
y4yeGHMKE U B IPYTHX MCTOYHMKAX. Y4eOHMK HE TOJILKO IOKA3BIBAET,
¥mo MOXHO jenaTs ¢ nomompo IBM, HO M oGbACHAET, Kak 3TO
AeaeTCA.

Huuero nogobroro ner B Muorounciesusix “OcHoBax KOMIIbIO-
TEPHOI FPAaMOTHOCTH”: ONKMcanKe npocTeiimmnx onepatopos beiicuka
uam gaxke npasui [lponora ve o6bacHAeT paboTy 6oabmux MHGOP-
MaUMOHHBIX CUCTEM MJIM POCTHIX PeJaKToOpoB TeKCcTa. B pesynbTare
B CO3HAHMM YYEHWKA BOIHMKAET Pa3pbiB MeXKIYy 3JEMEHTAMHM [pO-
rpaMMipoBanua u npunoxenuamn IBM, cnocoGrocTs KoMnbIOTEPA
BBIMOJIHATH COAEPKATeNbHYI0 paboTy NpelIcTaB/IAeTCA 1y10M H HU-
KakK He CBA3LIBAETCA C BLINOJHEHWEM NpPOCTeNIIMX yIeOHbLIX mpo-
rpamm.

ApTOpBI YyueGHMKaA CHeJ1a/IA NONBITKY M30exaTs nogobHOro pas-
aeoenuA. TpanuunonHsI pacckas o npumeneauax IBM conposox-
naerca ¢parMenTamMM Ha AINOPUTMUIECKOM A3bIKE. ITH GparMenTsbl
A€MOHCTPMPYIOT NPUMHUMIMANLHYI0 BO3MOXKHOCTh YKa3aHHBIX
NPUJIOKEHHIA, 3HAKOMAT C MIEAMM MX Peasi3aluH.

IlokasbiBan ynpomensbie ¢parMedThl peajibHbIX CHCTEM, aBTOPbI
yueOHMKA NPUIEPAKHUBAIOTCA UMM XK€ COOPMYJIMPOBAHHOrO "NpPHH-
uuna kopbiTa” : “pacckaspipad 06 OxeaHCKMX JaiiHepax, NpOAEeMOH-
CTPHPYEM KOPBITO M OO BACHMM, I09EMY OHO NJiasaer”.

“IIpMHIMI KOPbITA” NPUMEHAETCA B HIKOJIE HE TOJILKO HA MH-
dopmaTuke: Hanpumep, pabora C NPOCTEHIIMMH 3NEKTPUIECKMMH
uenaMu penaer Gonee noHATHONH paGoTy GBITOBOI 3/1EKTPOCETH.

Takum o6Gpa3zom, nepsas Uejb W3yYEHHMA NAHHOW riaBbl —
3HAKOMCTBO C OCHOBHBIMU MacCCOBBIMH NPUMEHEHHMAMM COBPEMEHHBIX
OBM. Bropas meis — NOHATL METOIbI, JIEKALIWE B OCHOBE 3THUX
npumeHeHni. YueHuk, xoTa Gbl B OOIMX YepTax NpeacTaBIsIommii,
KaK YCTPO€HBI CJIOXKHbBIE POrpaMMbl, HE XK IET OT MAIIMHLI 9y 1a, OH

293



noaumaer, 4To IBM ~— aT0 Texaudeckoe ycrpoiicTso, oGpabaTbiBaio-
mee MHMOPMalMIO [0 M3BECTHHIM MY IPMHIMIAM.

B 3aBMCHMMOCTH OT YPOBHA ¥ MHTEPECOB YIEHUKOB M MMEIOIEeroca
nporpaMmHoro obecnedeHus n3ydeHue riasbl MOXKHO IOCTPOUTD [O-
pa3HOMY, CI€JiaB YOp Ha NPaKTHYECKOM OCBOEHHMM KOMILIOTEPa WK
Ha YCBOEHMH BaXKHbIX TEOPETUIECKMX IOHATHIA.

OcHoBHOE CPEeICTBO JOCTMKEHUA NEPBO LEIN — MPaKTHIeCKan
pabora Ha komnbOTEPE ¢ 6oraTbiM NporpaMMHbIM obecnedeHnem.

CpencTBo JOCTMXEHUA BTOPOM UENHM — NOCTPOEHUME M AHAIH3
MHPOPMALMOHHBIX MOJeJieil M pparMeHTOB aJIrOPHTMOB.

KnioueBoe nouaTHe Temsl — uHpoOpMaunonHan moaens. [lonaTue
MOJeJiH, €e IOCTpoeHue v odopMiieHue CpeICcTBaMH alropUuTMUIeC-
KOro A3bika onuchiBaoTca B § 21—22 yuebuuka. i maparpadsl,
kak Hauboee HaChlleHHbIE TEOPETUYECKMM MaTEpHaoM, HUXe pac-
CcMOTpeHbl nogpobuee.

[Taparpagur 23—27 onuceiBaloT peaibHble npumenenus IBM,
NPOMJIJIIOCTPUPOBAHHBIE B COOTBETCTBMM C “NPMHLMNOM KOpLITa”
YIPOLEHHBIMA UHPOPMALUMOHHBIMI MOIEIAMU M ANTOPUTMAMHK. ITH
naparpadbl MOXKHO M3ydaTh B JI000M MOpAlKE, HEKOTOPBIE M3 HUX
MO2KHO N0 YCMOTPEHMIO YIMTEJA OMMYCTUTh MJIH 3aMEeHUTb JONOJHH-
TeNbLHBIM MATEPHATIOM.

[Maparpad 28 — “rymanuTapHblii”. ITO cKOpee He yueGHbIii MaTe-
puaJ, a 3aTpaBKa AJifi IMCKYCCHH O MOPaJIbHO-3TMYECKKX Npobiemax
KOMIIBIOTEPU3ALMH.

B § 21 BBoauTCA 01HO M3 6a30BBIX NOHATHIA KypCca — HHPOpMALH-
onnaa mojens. [lepen pasrosopom o MoOIeNAX NOJIE3HO NOBTOPUTH
NOoHATUA MHPOPMALIMM WM BENNYHHLI, HEODXONMMBIIA 171 3TOro mare-
puasi MoxHO HaiiTH B § 1, 3, 11, 14, 15 yue6unka u nocobusa. Uadop-
MalMOHHAA MOJIE/Ib TOHMMAETCA 31eCh KaK Habop BeJMIHH. AJroput-
Mbl, pafoTaommne C 3TUMHK BEIMIMHAMHU, B MOEJb He BXOaAT. B yues-
HMKE UCNOb3YeTCA Bhipaxenue "B pamkax mogenu”. Kak Bpirngaar
3TH PaMKH, BKJIIOYAIOIKE B e aJiropuTMBI, IOKasaHo B § 22.

[Ipoanann3aupoBas M CONOCTABMB NOHATHA MHGOPMALIMH, MOLEIIH,
BEJIUIMHBI, KOIMPOBAHMWA, MOXHO [OCTPOMTb TaKyl0 CXeMy MOC-
nefoBaTe/bHBIX Npeobpa3oBanuit uEGOpMALIAN:

peanbublii 06bexT (mpouecc)

I

uuadopmauns o6 oObeKTe

uEdopMalIMOHHan Molesb o6bexTa (nmponecca)

4
npeicTasieHMe BeJINInH Moaeu B namMaTn JBM
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Ouenb MHTEPECEH W BaX€EH NEepBbIil 3Tan 3TOro npeobpasosanus.
Otaenenue uEGOPMALIMM OT PEAJIbHLIX 00HLEKTOB — 3TO NEPBHIH mar
abcrpakumu, Havano No6Oro HayYHOro 3HAHMA.

Ha aTom aTane npoMCXORUT pasgelieHne CYMECTBEHHOW W He-
CYIEeCTBEeHHO! MudOopMauuu: BCAKMIA peanbublit 00bexT oOnanaer
CTOJIb MHOI'MMHM CBOMICTBaMM, 9TO YI€CTb MX BCE IPOCTO HEBOIMOXHO,
a B KOHKPETHO#i 3aja4e ¥ He HyxHO. [Ipu aTom nagopmaunsa, cyune-
CTBeHHas 111 OTHOM 3329y, MOXKET 0Ka3aThHCA HECY IeCTBEHHOM 1A
JAPYroii.

OmubGounoe npenebpexenue CymecTBeHHOK MHPOPMALME MO-
ZKET NPUBECTH K HEBEPHOMY PEIIEHMIO, a YYeT HeCyIeCTBEHHOH —
HEONpaBAaHHO YCJI0XKHNTh pelleHue.

Onnako, BooGuie ropops, 3TOT 3TaN HAXOIUTCA 338 PAMKaMH MH-
dopmaTuku. Brinenenve cymecrsenHoi MHPOpManMK — 3a1aga Toi
HayKHy UM NPUKJIaIHOA cdhepbl, KOTOpan CTABUT 3a1ady, HApUMeEp,
BCE MOJieJIv [1.21.4 OCHOBaHbI Ha MATEMATHYECKHUX 3HAHMUAX.

NrdopmaTka yIMT CTPYKTYPUPOBATh BbIACACHHYIC MHPOpPMa-
LMI0 K FOTOBUTL ee K 06paboTke Ha IBM. 3TH Bonpocel paccmMoTpe-
Hbl B 1.21.2—21.4.

[MynxToI 21.5 1 21.6 3aTparvBaloT KOBOJIBHO CJI0XKHBIE BONPOCHI,
M B c1a00 NOATOTOBJIEHHOM KJIaCCe MX MO HO HE PACCMAaTPHBATD.

WUudopmaumonnan mopens PoGora nomoraer pasbACHUTSL NPOTH-
BOpe4YMe, KOTOpOe, BOIMOXKHO, BOZHMKAJIO €lle B Hayaje Kypca. B
yuebuuke PoGor npexcrasnserca peajibHbIM, “ kK e1e3HbIM” HCIIOIHU-
TeJIEM, NOAKTI0YeHHbIM K IBM, a Ha npakTHYeCKMX 3aHATUAX YIEHU-
KU BUIeIH, 9T0 ¥ cam PoBoTt xuBeT Tosibk0 Ha akpane IBM. Mogens
M16 nokasbiBaer, Kak MOxHO umMuTHpoBaTh PoGoTa. [logoGras mo-
Iejb, NOMOJIHEeHHaA cpeacTsamMu oToOpaxenusa cpeabl PoGora Ha
3KpaHe, MCNOJIb30BAIACE BMECTO “xkejesnoro” PoGora B yueOHbIX
nex.

B 0.21.6 paccMaTpuBaeTCA UNPOPMAUUOHHAR MOGENb
an2opumma. IToT NyHKT TecHOo cBasal ¢ § 20. @akTuyecku 31ech
nokasaHo, kak IBM ucnonusaer anropuTMsl, HaMCcaHHbIe He HA Ma-
muHHEOM a3bike. Hanpumep, nepeson anropurma us Texcropoii gop-
Mbl B Ta0JIMYHYI0 B COOTBETCTBMM ¢ Moaennio M18 — ato dakTiye-
CckH, komnuaauma. Ucnonsenue 3akonuposanHoro taGiamueil aaro-
PMTMa — 3TO MHTEpPNpeTauus, TaK 4TO Ha3paHUe aaropurMa A92 He
chnyyarto.

IMaparpad 22 noceAueH KOECTPYKUHH aJIFOPMTMMYECKOrO A3bIKa
HCH-KOH. JTa KOHCTPYKLMA 103B0JIA€T 00 beIMHNTb ONIMCAHHA BEJIH-
9MH WHQOPMALMOHHON MOJENIM H HMCIONb3YIOMUX 3TH BEJHIMHEI
anropuTMoB. B oTiMuKe OT QJr-KOH, KOHCTPYKUMA HCH-KOH MO3Bo-
JIAET OMMCATb HECKOJILKO CAMOCTOATEbHBIX &JINOPUTMOB C Pa3ini-
HBIMH MMEHAMH.

Takum o6pasom, MEPOPMALMOHHAA MOJE/Ib UCIIOJIHUTENA BKJIIO-
qaeT onucanue Komanx (neicTril) MCMONHMTENA B BUAE AJIFOPUTMOB
M ONMCAHWE ero Cpeasbl B BMAe 00 MKMX BENNIMH 3THX JINOPHUTMOB.

295



Bcnomuum (§ 4), 910, Kpome cpelnbl ¥ KOMaHI, €CTh €llle OgHA
BaXHaf XapaKTepPHMCTHKA MCINOJIHUTEJA — omkxa3si. YTobsl yiecTs
MX PU MOCTPOEHMH MOIEJIM MCNOJIHUTE/A, HANO ONMCHIBATH AOIY-
CTHMBIE CATYAllMH B CTPOKaX [JAaHQ AJINOPHMTMOB-KOMAaH] MJIM MOJb-
30BaTLCA KOMaHIOM YTB. Toraa npM HeBepHOM MCIOJIb30OBAHMHM MC-
MOJIHUTEJIA YCJIOBME B JAHO WX YTB HapymuTcaA, U IBM cooGmur
00 oTkaze.

Hanpumep, mcnoauurens manespxkuii “Pobor” (c.180) maraer
BOpaBo faxe yepe3 crenbl. C y9eTOM BO3MOXKHOIO 0TKA3a aJIrOPUTM
”BnpaBo” NOJIXKEH BbIMIALETb TaK:

AJIT BIpaBo

aano| x <32 u npasee [x, y] = et
Hay
I x=x+1

Kon

C TOYKM 3pEeHHMA MPOrpaMMHPOBAHMA KOHCTPYKLUMA HCH-KOH
Hy2kHa [IJIf BBelEeHMA 2.106aibieiXx @eLuvun, T.6. BeJlnduH, ob-
IMX A1 HECKOJIbKMX aJIrOPHTMOB.

HWcnonb3opanyue o6mux BeJIMIMH COKPALIAET 3aMHCH 38 CYET OTKa-
3a OT ONIMCAaHMiA B 3aroJIOBKaX U ME€pPeIUCIICHUA BEIMYMH [IPU BbI3OBE
aJropuT™a.

BTO. OIHAKO, HE €IMHCTBEHHOE€ M H€ I'JlaBHOE NpeuMYIUIECTBO.
Ucnonp3osanue o6mmxX BETUHIMH BMECTO APTYMEHTOB M PE3YJIbTATOB
no3poJiAeT Kak Obl COPATaTh CTYKTYPbI JAaHHLIX OT BbI3bIBAIOIIErO
anroputma. Paubime mbl oTMedanu, 910 J0GOH AIrOpUTM MOXKHO
nepenucaTh, He MEHAA €ro 3aroJioBOK, 3TO He NoTpedyeT BHECEeHMA
M3MeHeHWii B BbI3bIBalOmMe ero ayiropuTmel. Mcnonesiaosanue obmux
BE€JHMYMH BHOCUT elle 6oabimylo rHOKOCTbh: MOXKHO M3MEHMTEH
CTPYKTYPY HaHHBIX MHpOpmMauuonHoii momenu (cm., manpumep,
ynp.17 k§ 21), npu 3ToM BCe MaMeHeHua YLy T JOKaIH3IOBAHEI BHYT-
PM HCI-KOH, HUKaKHe IpYrye aJirOpUTMBI MEHATH HE NPUIETCA.

WMeHHO 3TO CBOWMCTBO JIEXXMT B OCHOBE METONA MOCJEN0Ba-
TEJIBHOIMNO YTOYHEHWA C MCII0JIb30BAHUEM HCIOJIHHUTEEH. BOJ'IBB non-
pobuo 06 3TomM mMoxHO npouutars B kHure A .Kymuupenko u
l".BJ)Ieﬁenena "IIporpammuposanue nia maremaTuxkos” (M.: Hayxka,
1988).
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NMPHJIO2KEHHU A

NMPHMEPHOE IIJIAHHPOBAHHUE
MAIIHHHOI'O BAPHAHTA KYPCA

Mamuunsiii BapuadT Kypca npeanonaraer pabory sa 3BM co
LIKOJIbHBIM @JIrOPUTMHYECKHM A3bikoM, PoGorom u Yeprexnuxom
(cucremsl E-npaktuxym, KyMup, Mera-E u np.).

B npusenenHom HMXE NPUMEpE NJIAHNPOBAHKWA 10 KOCOi 9€pThi
YKa3aHo 9MCJIO YPOKOB, posoaumsix 6e3 ucnonszosanua IBM, no-
CJie 9epThl — YMCJI0 YPOKOB, IpOBOAMMBIX Ha IBM.

O6bem kypca (scero) 102 68 34
Beeaenue (scero) 32, b 2N
1. HWuagopmauus 11 1/~ 1/—
2. 3BM /- 1/ —/-
3. O6paborka uadopmauuu na IBM 7 S 1 G |
Inasa 1. AnropuTMudeckuii asvik (Bcero) 24/28 17/19 7/13
4. Hcnonuurens "Po6o1”. Anropurm 0 S 7
5. MWcnomuurens “Yeprexuuk” /1 11 —/—
6. BcnomorarenbHbie aIMOPUTMBI. 24 23 1/1
AprymenTsl
7. ApudmeTnyeckue BblpaxeHus L= 1=
8. Cocrasabie komanasl. Liuka npas 171 11 =1
9. Komanusi oGpaTHoii ceasu. llukn goxa 2/4 2/4 1/3
10. Ycnosusa. Ecam, BpiGop, vIB 2020
11. Benuuunsi B Afl Komanna npucamsauma 2/2 22 12
12. Pe3yanTaTsl M aNroOpUTMbI-QYHKLINA 2025 22 =i
13. Komanap BBoga/BbiBoga. Luka gas 22 11 -1
14. Tabauunbie penuanHbl M paboracuumMu 22 22  1/1
15. BenuauHBI TUNOB JIOT, CHM, JAMT 22 11 —/1
16. CocraBieHne UMKJIMYECKHX AITOPUTMOB  3/2 —/— —/—
YnpaxHenus Ha noBTOpeHue -3 —[— —[—-
I'nasa 2. Ycrpoiicrso 9BM (scero) 7/5 4/4 31
17. @Dusmnyeckue OCHOBbI BbIYMCIWTENbHOH 3/— 2/— 1/—
TEXHUKH
18. Komannsl u pabora npoueccopa 3BM 22 11 =N
19. YcrpoiicTsa BBOAa/BbiBONA MHEPOpMaMKM  1/1  —/1  1/—
20. Pa6ora 9BM B uesiom b il ¢
I'nasa 3. lpumenenus 3BM (scero) 18/16 9/11 4/3
21. HadopmaumoHHbIE MOIETH 3B 33 2~
22. Wcnonaurenu B aIropMTMHYECKoM siapike 3/3 272 —/1
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23. HudopMalunoHHbIE CUCTEMBI 0 e ML VB 1 |

24. O6paboTka TEKCTOBOM MHPOPMALIMM 2 12 —/-
25. Hayuno-trexmuueckue pacueTeiEadBM 32 —/— —/—
26. Monenupopanue ¥ BbluncienmaHaodBM 272 12 —/1
27. DBM B npoexTupoBanuM M poussoicTee 22 —/— —/—
28. 3akmoyenue /- 1/- 1/-

NNPUMEPHOE IIJTAHHPOBAHME IIEPBBHIX 24 YPOKOB

[lpuBenennoe Boilie JIAHUPOBAHUE MOJPA3YMEBAET B OCHOBHOM
TPaAMUMOHHYIO OPraHU3alMIo Kypca: yIMTEellb Ha ypOKe 00bACHAET
HOBBIM MaTepual, pasbGupaer alropuMTmbl, 3alaeT JOMAIIHEe 3aja-
uue. Ha cnenywomem ypoke oTeedaeT Ha Bonpocsl, paséupaer nomaui-
Hee 3ananue. [loToM NpoOBOAMTCA OIMH MM HECKOJBKO YPOKOB MO
pemenuio 3agay na 3BM.

Bor oauu U3 BApUAHTOB NETAILHOIO [1I0YPOYHOrO [JIAHUPOBAHUA
npy Takom noaxone ana 102-gacosoro kypca (ypoku 1—24):

1. [Ipeamer undpopmatuku. Mudopmaums. [Iponynoe koamuposa-
nue nagopmanvn. but, 6aiir. [lonarue nadopmauun B nuGoOpMaTH-
ke. OGpaborka undopmanuu kak gopmaisioe npeobpasopaHue noc-
JIe10BaTEIbHOCTY CUMBOJIOB (C. 3—11 yuebuuka).

B knacce: pewenue ynpaxnennii 8, 9 (c. 11 yyebuuka).

Ha nom: 3,6, 4,8, 11,a—n, 12,a—r (c. 11—12), npouects ¢.13—14:

pononuuTensHo Ne: 10, 18 (c. 11—12).

2. (PaboTa na 9BM.) Texnuka 6esonacuoctu. PaGoTa ¢ mporpam-
mamu “Knasup” (ocsoenue knasuatypsi), “Yepusii amuk” (ynp. Tuna
12—13, ¢.12), “buTsel 1 6aiTel” ¥ Op.

3. Cocrasubie 9acTu mkonbHoit IBM, ux HasHayenne u xapak-
tepuctuku. [loToku undopmaunn mex gy yacramu 3BM (c.14—17).

B knacce: ynp. 2, 3{c. 17).

Ha nom: 5, 6,8, 9 (c. 18); 14, 15 (c. 12); 8,a—s (c. 24).

4. louarue ucnonuutens. [lporpammuposanue, mnporpamma,
A3bIK nporpammupoBanui. VlHdopMannonHOe NpOM3BOACTBO, POJIb
DBM B paasutuu obumecrsa (c. 19—22).

B knacce: ynp. 1, 8,a—s (c. 23—24).

Ha nom: ynp. 2,4, 5,7, 9; nonoauurensno Ne: 3, 11 (c. 23—24).

9. [Iposepka na 3BM pewenwuii 3anas ypoka 4 C MCOIL30BaAHUEM
nporpamm “Ko3a n kanycra”, “Bcrpeunsie noesna”, “bK-107, “Ilepe-
npasa” v op.

6. Ucnonuurens PoGot. 3anuce aaropMTMoB Ha MKOJBHOM aJjl-
roputmudeckom assike. Cxema "Yenosek—IBM—Ucnonanurenn”.
Knaccndpukaumna omubox (c. 25—28).

B knacce: anr. A1, A2; ynp. 1,6, 2,6, 3,a(c. 29).

Ha nom: 5.8, 5.1, 5 ,a, 7,a—r, 8,x% (c. 29—31);

pononuuTensno No: 4 (c.29), 10, 12 (c.32).

7. (PaGota Ha DBM.) 3nakomMcTBO C CMCTEMO# MpOrpaMMMpO-
BaHWA HA OCHOBE WIKOJBLHOIO ajiropurmuyeckoro asuika (E-npak-
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TiukyM, KyMup, Mera-E u 1.1n.). Cnava na 3BM nomamnero sanaaus
ypoka 5.

8. Ucnonaurens Ueprexuuk. AprymenTsl koMana (c. 32—36).

B knacce: aar. A6, A7; ynp. 2, 10, 11,a (c. 37—39).

Ha nom: 3, 4,6—8, 5,a—6, 9,a, 9,8 (c. 37—38);

pononuuTensuo No: 6,6—r, 11,r, 14 (c. 38—40).

9. Cnaya na DBM gomamuero saganus ypoka 8.

10. OcuoBuoii ¥ BCIOMOraTeabHbIA anroput™. Beizos Bcmomo-
rareasHOro ajiroputva. MeTton mnociexoBaTe/NbHOrO yTOYHEHHMA
(c.40—43).

B knacce: anr. Al11, A12, A13, Al14, A1S; nonoaaurensao N2: A8,
Al7.

Ha nom: 4 (c. 45), 6,6 (c. 46), 6,6 (c. 47), 9 (c. 49), 12 (c. 51);

gsonoaaureasto N2 8, 10 (c. 48—49).

11. Cpaga va DBM nomamuero zananma ypoka 10. (Ynp. 4 u 6
BLINOJHAITCA MYTEM N3MEHEHUA NMOATOTOBIAEHHBIX YYUTEIEM alro-
purmoB A8, A17, A13—A15. [Ipu BHINOJHEHUHU YIP.9 UCHOL3YETCH
[OArOTOBJAEHHBIN YIMTEIEM aAropuT™ “dparment”.)

12. Anroputmel ¢ aprymentamu. Monens namaru 3BM. Beinon-
HeHue aJIrOPUTMOB C aprymenTamu (c. 43—45).

B xnacce: anr. A16, ynp. 13, 18,a—6 (c. 51—52).

Ha nom: 14, 15,6, 20, 21; nonoauurensno N2: 22 (c. 51—52).

13.Cpnaya na 3BM nomamnero saganua ypoka 12.

Ha nom: 23, 24,a, 24,1, 24,%;

nponoauurensio No: 24.e, 24,3 (c. 52—54).

14. Cnava wa IBM nomamuero sapauusa ypoka 13 (nyrem us-
MeHEeHMA NOArOTOBJIEHHBIX YIUTE/IeM aJiropuTMoB A23—A25).

Ha nom: noaroroska k kouTponsuoii pabore Ne 1.

15. Kourponsuan pabora na 3BM no rematuke ypokos 10—14,

16. Apudmernyeckue BbIPpaXKEHUA U MX JUHelHaa 3anuce. KTo
sbluncaser seipaxenun? Crangaprasie QyHKUMH M 3HAKU ONepanmii
aJIrOPUTMHYECKOrO A3biKa (c. 54—57).

Ha nom: 1,8, 2,x—H, 3.e, 3.4, 4.8, 4,1, 4, (c. 57—58).

17. lluka “n pa3” u ero ucnoas3osanue (c. 58—61).

B xnacce: aar. A27, A28, A29, A30; yup. 1, 2 (c. 61—62).

Ha nom: 3, 4, 6,a, 9; nonoanureasno N2: 7, 8 (c. 61—62).

18. Cnava na DBM nomamuero sananua ypoka 17.

19. Komanast oGpaTHoit cpasu. Ynpasieine Poborom BpyuHyio
(poss PoBora mcnoauser yuenuk). llnkn poxa. PaGora 3BM npu
BblNOHEeHMM uMka noxa. Umurauua nuanora DBM-PobBor yseuu-
kamu. [TpuMepsl 3aUMKIMBAHMA M HEBBLINOJHEHWA Tejda LMKJIA HU
pasy (c. 63—66).

B knacce: anr. A31, A34, A32.

Ha nom: 4,5, 6, 7,a, 1, 2; nononaurensno Ne: 3 (c. 71—72).

20. Cpaga na IBM nomamuero 3aganusa ypoka 19.

21. llpoeepka ycnoeus u BeinoJIHeHKe Tena uukia. Cocrasnenmne
anropuTMOB C LMKJIOM poka. Pemenue 3agay Ha cocTaBnenue anro-
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PMTMOB C HMKJIOM noka (c. 66—71).

B knacce: anr. A33, A35—A37, ynp. 11 (c. 74).

Ha nom: 7,6, 8,a—6, 9; nonoanureasno Ne: 12, 13, 14 (c. 72—75).

22. Cpava va BM gomamnero 3aganna ypoka 21 (pemenue ynp.
14 npoBepAeTCA NYTEM U3MEHEHMA IOANOTOBIEHHBIX YYUTEIEM AJIr0-
puTMoB A35—A36).

Ha nom: 7,8—r, 8,8—r, 10; nononaurensuo Ne: 7,1 (c. 73—74).

23. Cpnava va IBM pomampero sazasus ypoka 22.

Ha nom: noaroroska k xouTpoasHoii pabore N2 2.

24. KonTponsHan paGora Ha 9BM no rematike ypokos 16—23.

OPYTHE ®OPMBI IPOBEJEHHA KYPCA

[IpuBeneHnbIi BbIE NIAH YPOKOB OCHOBaH HA NPUMEDHOM pa-
BEHCTBE TEOPETHIECKNX YPOKOB M IPaKTHIECKUX 3aHATHI Ha IBM.

Bo3amoxHbI M Ipyrue cnocoGul npenojasaiua Kypca, Hanpumep
OCHOBaHHbIE Ha nposenernu 6onsmMHCTEA ypokoB Ha IBM.

OnuH M3 cnocoGOB COCTOMT B TOM, YTO HAa MaTepuan KaxIoit
TEeMBbl, KaK MpPaBUJIO, TPATUTCA iBa 3auaTua. Ha mepsom yuurens
ucnonssyer IBM nna minocTpauMu HOBOIO MaTepualia, 3apaHee
NPOYMTAHHOIO YYEHMKAMHU, HAMPABIAET NEATEILHOCTb YYEHUKOB
NpU pemeHry YNpaxHeHHd B KJlacce M 3a]aeT JCMallHee 3aJaHue.
Ha propom yuenuku cpaor gomamnee saganue na IBM u noayuaor
3ajaHue NpoYecTb K CAEIYIOMEMY YPOKY T€ MM HHBIE Pa3lelbl
yuebuuka. [l ClI0XKHBIX TEM YMCII0 YPOKOB, HA KOTOPLIX YY€HUMKH
cHaloT JomainHee 3ananue Ha IBM, moxer ObiTh YBEIHYEHO.

Hpyroii cnocoG cOCTOMT B NPOX0XK IEHHH BCEr0 KYpCa B pexuMe
npakTHKyMa. [Ipu aTOM Ha 10M 3ajaeTCA YTEHUE COOTBETCTBYIOLIETO
pasgesa yseOHMKA ¥ pElIEHHE YIPAXHEHWI; HA YPOKE YN paKHEeHNA
BuinonumoTca Ha IBM; na noM 3anaerca YTeHMe CaeayIOMEro pasae-
71a ¥ pellieHne YIpaXKHeHWid; 3TH YIIPaXXHeHUA Ha ClIe1yI0LIeM YPOoKe
BeinonuATCA Ha 3BM u T.1. OGbIuHO B 3TOM pexume JONOTHUTE b~
HO H0JI2KHbI ObITH OPraHM30BaHBI KOHCYJILTAUMHU A1 YIEHUKOB, 9T0-
Gbl OHM MOIJIM NOJYYUTh OTBETH HAa BOJHMKIIME Y HUX BONPOCHI,
YTOYHUTb HEACHOCTH M T.II.

EcTrecTBeHHO, B peajibHON XKU3IHMU YYUTEb MOXeT KOMOMHMpO-
BaTh T€ WM MHbIE CNIOCOOHI MPOXOXKAECHMA KYPCA B 3aBUCMMOCTH OT
HOCTYNHOCTH M HanexHocTu paborsl IBM, HaMYMA IPOrpaMMHOro
obecnesenns, ypoBHA MOArOTOBKM yYeHukoB ¥ np. On Moxer, Ha-
npUMep, NIPOXOIXUTb OIHKH TEMBI B TPAIMIIMOHHOM CTHJIE, APYTHe — B
GesMalMHHOM BapMAHTE, TPETHM — B peXHMe MPakTUKYyMa, u3obpe-
TaTh CBOM Croco0bI npenoaasanusa, KOMOMHNPOBATH PA3HLIE CTUIIM B
npeneaax ONHOM TEMbI M AaXe ONHOrO yPOKa H T.II.

Huxe npusegeH ¢parMeHT NOypOYHOro NJaHWpPOBaHUA 34-
4aCOBOr0 KYpCa IJIfi TAKOro KOMOMHHMPOBAHHOIO CTWJIA, NPHM KOTO-
pom 0k0J10 80% ypoKOB IPOBOJMTCA B peXuMe NpakTukyma Ha IBM.

1. peamer uudopmaruku. Mapopmauua. JIponusoe koauposa-
aue uagopmanuu. bur, 6aiit. [lonarue nadopmaumu B napopmMaTu-
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ke. O6paborka undopmanum Kax GopmMaibHoe NpeodpasoBanue noc-
Ne10BaTelbHOCTH cuMBO0B (C. 3—11 yueGuuxa).

B xnacce: pemenne ynpaxunenmuii 8, 9 (c. 11 yueGauka).

Ha pom:3,6,4,8,11,a—x, 12,a—r(c. 11—12).

Mposects 2 (c. 13—17); nononuurensuo N2: 10, 14, 18 (c. 11—12).

2. Pabora na IBM: cocrasusie sactu IBM; rexnuka Gesonac-
nocty; pabora ¢ nporpammamu “Knasup” (ocBoenme knasuatyphi),
*Yepublit sumk” (ynp. Tuna 12—13, c. 12), “Bursl 1 GaiiTel” 1 ap.

Ha nom: 1, 2,4, 7, 8,a—s, nposecte 3 (c. 19—22);

pomonuurenasno No: 3,9, 11 (c. 23—24).

3. Pa6oTa na 3BM ¢ nporpammamu “Kosa u kanycra”, “Berpes-
usie noeana”, "bBK-10”, “Ilepenpasa” u ap.

Ycruwiii onpoc no marepuany 1-—3.

4. Ucononuurens PoboT. 3anuck aJropuTMOB Ha HIKOJLHOM all-
roputmMuieckom mabike. Cxema "Yenosexk—3IBM—Hcnonanrens”.
Knaccugpukauua omubok (c. 25—28).

B xnacce: anr. A1, A2; ynp. 1,6, 2,6, 3,a (c. 29).

Ha nom: 5,8, 5,1, 8,x (c. 29—31);

npouects 5 (c. 32—36); 9,a, 9,8 (c. 38); nononauTeabHo N2: 4, 7
(c.29), 10,12 (c. 32).

5. PaGora na 3BM: 3HakoMCTBO C CHCTEMOJ MPOrPaMMHPOBaAHUA
Ha LIKOJLHOM aJropurmuieckom assike (E-mpaktukym, KyMup, Me-
ra-E v 1.1.); ucnoauenue na 3BM nogroTosneHHbIX YYIUTEIEM ANro-
purmoB A2, A8; cnava na 9BM poMamsero 3aganus ypoka 4.

Ha nom: npouects 6 10 n.6.7 (c. 40—43).

6. Brinonneane na DBM noaroropjieHHBIX yIMTENEeM alrOpHT-
moB All, A12, A13, A14, A15, A8, A17 ¢ nenbio YCBOSHMA [MOHATHIA
OCHOBHOI'O ¥ BCIOMOIaTEeJIbHOIO aJirOpUTMa, NOHATHA BbI30BA BCIO-
MOraTeJbHOrO AJIFOPUTMA M METOIA NIOCAEA0BATE/ILHONO YTOYHEHNA.
Pemenue ynp. 4 (c. 45) nyrem mogudukauum anropurmos A8, A17;
ynp. 6,6 (c. 46) nyrem monupuxauuu A15; ynp. 6,6 (c. 47) nyrem
mogupukann Al4.

Ha nom: 4 (c. 45), 6,6 (c. 46), 6.6 (c. 47), 8,a, 9 (c. 49);

nononuurensto Ne: 10, 11 (c. 49—50).

7. Cnaga sa 3BM nomamnero saganua ypoka 6.

Ha nom: 14, 15,6, 21, 24,a,24,%; npoyects nn.6.7—6.9 6 (c. 43—
45); ponosEKTENbHO NO: 22, 24, €, 24,3 (c. 51—54).

8. Brinoneenve Ha IBM moaroroBieHHbIX YIMTENEM AJITOPHUT-
moB A16, A20, A21, A22, A24, A25 ¢ uenb® YCBOGHHUA MNOHATHA
BCIIOMOTaTeJIbHOrO anropuTMa ¢ aprymentamu. Cpata pomamuero
saganus ypoka 7.

Ha nom: nposects 7 (c. 54—57); ynp. 1,8, 2,%x—n, 3,8, 3,u,4,8,4,H,
4.0 (c. 57—58).

9. Cocrasurie xomannbl. Ilukan pag (c. 58—61).

B knacce: anr. A27, A28, A29, A30; ynp. 1, 2 (c. 61—62).

Ha nom: 3, 4,6,a,9;

pononauTensao No: 7, 8 (c. 61—62).
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O6vegunenue "HnugoMup”, cneyuanusupyoweeca na
paspabomre mexyono2uil 00yYveHuA u yuebHsIX Npozpamis,
npegaazaem Bam NPpozpammHyo nNoggepxxy 8 NOAHOM
obremeyvebnuxa "OcrHosbl UHPOPMAMUKY U BBINUCILU-
meansnoti mexnuxu” A.I. Kywnupenxo, I'.B. JleGegesa,
P.A. Ceopenn u memoguveckozo nocobus gas ywumeaneii
"Hayuenue 0croe uHPOPMAMUKY U BLINUCAUMENsHOUL MexXHl-
xu” A.B.Asepbyxa, B.b.l'ucuna, AH.3aiigensmana, I'.B./Tebe-
geea, PYHKYUOKUDPYIOWYIO NPAKMUYECKYU HA 8CeX 8UGAX CO-
semckoll u 3apylexnoll etIvucAumensHol mexuuKy.

O6vegunenue "HugoMup” pacnpocmpansem maxxe
yuebHblie CUCTEeMt! TIO GPY2UM GUCYUTULUHAM UWLKOT I 8Y308.

Ob6vegunenue "HugpoMup” opzanuiyem obyuenue u
NepenogzomosKy 8cex Keaaouux No KYPCAM URPOPMAMUKY,
pacnpocmpanaem gonoanumenswsie yvebusie u Memogu-
YecKue mamepuaisi.

Oo6vegunenue "HugpoMup” nposogum sriesgnsie kon-
CYyAbMayuu,a maKxe noggepkueaem “20paAvyio AURU0”: om-
sem na awboi unmepecyowuii Bac sonpoc s 24vaca,

mean.: 250-30-92.

Ipozpamnmnoe obecnevenue, uszomosnennoe obvegune-
nuem “HugpoMup”, sxniovaem makxe cCucmems npospammi-
posanus, nomozaowue paspabamsisams yvebrsie cucmemsl:
KPOCC-KOMNUAAMOPSI, 2pAPUYECKUE NAKEMs, MEKCMOsE
npPoYeccopsi U m.mn.

Pexnamxnasa npogyKyus epiChlAGEMCA N0 NEPBOMY 3GNPOCY.

IMTucsma nanpasiams no agpecy:

125167, 2.Mockea, Jlenunzpagcxuii npocnexm, gom 45,
xopnyc2.

O6regunenue "HugpoMup”
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Yuebuoe uzganue

ApepOyx Anexcanap Baagumuposuy
I'ncun Baragumup Bopucosuy
deiigeasman flxos HaymoBuy

JleGenen 'ennaauii BuxToposuy

M3YYEHUE OCHOB HHO®OPMATHKH
U BBIYMCJIMTEJIbHON TEXHUKH

3as. penakuueit T.A.bypsucmposa
Penaxtop A.K.Komnaney
Xynoxuuxku M.B.Jle6eges, b.Jl.Hukonaes
Xynoxectseunnlii pepaxtop fO.B.[Taxomoe
Maker u ucnonnenue unnocrpauuii £.J1./TeGegesoii
Koppexkrop H.H.Hosurosa

HBE N 13530
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Tema 1. 3BM — yHHBepcanbHan MallWHa
Ans o6pabotkn uHopmaunu (4 4)

UHdopmMauua v nHdopmaLMoHHble npouecchl. UHpop-
Mauus B WUcTopuu obuiectsa. [lBouuHoe KopgupoBaHWE WH-
cdopmaumu. EguHunubl vamepeHus uHgopmauuu. Obpaborka
HHDOPMaLMH.

Kparkas WcTOpus BblYMCAUTENBHOW TeXHWKK. OcHoBHbIe
koMnoHeHTbl 3BM. MNMoToku uHdopmaummu npu pabore wWKoNb-
Hol IBM. O6pabotka uHdopmauuu Ha IBM. MNporpammupo-
BaHWe KaK BW[ Ye/loBeYECKOM ieATeNbHOCTH. A3bIKKU NporpamM-
MWPOBaHHS. g

Tema 2. Wcnonuurenu (4u)

LLikonbHbIM anropuTMrueckui a3bik. UcnonHutens Pobor.
O6Lwui Bua anroputMa. KoMMeHTapru B anropuTMUHECKOM
A3bike. Bbisor KoMaHAb! ucnonHuTens. OWKWOBKK B anropwt-
Max. :
OcobeHHocTH 3anucu yucen B uHgopmatuke. Ucnon-
HuTene YeprexHuk. lMocnegoBatenbHoe BbINONHEHHE an-
rOPUTMOB.

Tema 3. BcnomorarenbHbie anropHTMBi.
BoipaceHns (6 u)

[MOHATUA OCHOBHOrO W 'BCMOMOraTeflbHOro aJropUTMOB.
Bbi3oR BcnomorartensHoro anroputma. Metopn nocneposa-
TesibHOro yroyHeHusi. PasgeneHue Tpyaa mexxay 3BM u mc-
nonHuTenaMu. ANroputMmbl ¢ aprymeHtamu. BbinonHeHue

=
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BCMOMOrare/ibHoro anropuTMa ¢ aprymeHTaMu. Mogenb nams-
™ IBM. |

Mpasuna 3anuck apudMeTHYECKUX BbIDKEHWM B aNrOpuUT-
MHYECKOM f3blKe. 3HaKW onepauui U cTaHAAPTHbIX hyHKUMH
arTOPUTMHYECKOr O A3bIKa.

Tema 4. Komanpam nostoperus (8 u)

MpocTbie U cocTaBHbie komaHAbl. Llukn n P23, KomaHpgbl
”. hee) ” X
obparHoi ceasu”. Uukn noka, Nuanor 3IBM — Pobot npw
BbINO/IHEHUM UMKNa Noka, OcHoBHble CBOMCTBA LiMKNa NoKa

Tema 5. Komanpw BetBneHus W koHtpons (6 4)

O6wui Bua KomaHabl ecnd. [paduueckas cxema Bbl-
NOSIHEHUA KOMaHAbl EC/H, YCNOBHA B a/lrOPUTMHUYECKOM A3bl-
ke. KomaHga embop. Mpaduuyeckas cxema BbINONHEHWUS KO-
MaHfpbl ssi6op. KoMaHAabl KOHTpONS.

Tema 6. BenuuuHbi B aATOPUTMHUYECKOM
asbike (6 u)

HeobxoaumocTtb paboTbi ¢ BeAMYMHAMW B npouecce
BbINO/IHEHUS anropuTMa. UMsa, 3HaueHue M TWUM BeSUYMHDI.
Moaenb namatv IBM. Onucanue senvunH. KomaHga npuceau-
BaHWs. Buabl BenuuMH B anroputMuyeckoM asbike. Obue
npaBuna BbiNOMHEHWS KOMaHAb! Bbi30Ba BCMOMOrartesnbHoro
anroputMa. AnroprUTMbl-(OyHKLUH.




Tema 1 (7). LOwanoroebie cHucTeMbi.
Tabnuunbie sennunHbl (12 u)

Komangbs! BBOAa W BbiBOAa MHcpopmauuu. [uanoroebie
cucTembl. Lukn 8719, TabnuyHble BennurHbl. JluHeHHble Tabnu-
Ubl. MoHATHe 0 NpAMOYro/bHbIX Tabnuuax.

Tema 2(8). Norwyeckue, CHMBONbHbBIE
W NUTepHbie BenuuuHbl (6 4)

Jlorvueckue BenUUMHbI, BbIPAXKEHUA W NMPUCBAMBaHWUA.
Noruyeckue anroputmbi-pyHKLKMK. WcnonbsoraHue no-
rMyeckoro anroputMa-gyHkUMH B MeToje nocnejosa-
TeNbHOro YTOYHEHHUS.

CuMBorbHbie BenWuWHbl. JluTepHble BenuuuHbl. [nuHa
nutepHoM eennuMHbl. Onepauuns coeguHeHus. Boipesku. Ko-
MaHfAa NnpUcBauBaHKs Bbipeske.

Tema 3(9). CocraBneHne UHKNHYECKHX
anroputmoB (4 4)

PekyppeHTHble cooTHOLWEHWA. PekyppeHTHble BblYKC-
nevusa. Metop pekyppeHTHbiX cooTHoweHuW. OpHonpo-
XOfHble anropuTMbl. MHBapHaHT uukna. Pexypeus.

Tema 4(10). Ycrpoiicteo IBM (12 u)

KopgupoBaHue WHthopMaLIMK 3NEKTPUUECKUMH CUrHaNamu.
JNeKTPOHHbIK Knioy. BeHtunb “He”. BeHtunb “nnu-He”. 0bo-
3HayeHus BeHTMNeH. [poueccop. AneMeHT namaTy (Tpurrep).
MamsTb. BaaumopencTeue npoueccopa U namatu. MokoneHus
3BM. UsrotorneHne MUKpoOCXEM. -

MamsTb, Nnpoueccop, nporpamma. OCHOBHOM anropUT™ pa-

6oTbl npoueccopa. KomaHgbl npoueccopa. MalumHHble npo-
rpamMmbi.

Knasuatypa. MoHnuTtop. [uckoeog. lMpuutep. B3aaumo-

AeHcTBMe OCHOBHbIX YacTei IBM. Maructpans. Ycrpoiictea 1
ucnonuutenu. Ucnonuurens MoHutop (akpaH). Ucnonnutens
KnaBuarypa.

ANropUTMUYECKHI A3bIK W MaLLKWHHbIE Koabl. KoMnunsums.
UnTepnpetauus. Mporpamma HavanbHowM 3arpy3ku. Onepauu-
OHHas cucTema.

Tema 5(11). WudopmaunorHsie mogenn (10 u)

WHdopmaumoHHbie Mopenu. Koguposanue reomerpu-
yeckoW WHpopMauun. UHdopMaLMOHHas Mopens Mcnos-
Hutens Pobort. UcnonHutenu B anroputMuueckom asbike. 06-
wue (rnobanbHbie) BeNHUMHBI B UHEDOPMALMOHHON MOaeny
WcnonHutens. MeTton nocnegosatensHOro YTOYHEHMA € MC-
NosIb30BaHWEM UCTONHUTENEN.

Tema 6(12). AndopmaunoHHbie cHcTembi (6 u)

UHdopMaLroHHble cucTeMbl. YuebHble HHhopMaLWoHHbIe
cucTeMbl. baabl gaHHbIX.

Tema 7(13). Npoune npumerHenns IBM (12 v)

Cucrembl 06paboTku TekcToB. YuebHblM pefakTop Tekc-
ToB. [pubnnxkeHHble BbluUcieHUs Ha IBM. Metog MonTe-
Kapno. MogenupoBaHue W BbIMUC/IUTENBHbBIM 3KCNEPUMEHT Ha
JBM. MeTog nuckpeTu3aummu HenpepbiBHbIX npoleccos. Yep-
yeHue Ha IBM. BbiuMCAUTENbHBIN 3KCMIEPUMEHT B KOMNbIOTEP-
HOM nNpoeKTUpoBaHWU. CTaHKU C YWMCNOBBIM MPOrpaMMHbIM
ynpaenenuem (YMNY). MNpoexTipoeaHWe U NPOM3BOACTBO —
e[HHbIK LMK,

Tema 8(14). Or unaycrpuansHoro obuecrsa —
K HHopMmauuoHHomMy (6 u)

MpoHukHoBeHHe IBM Bo ace ccepbl U3HU. OwKbku B
npuMeHeHuax 3BM.




