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BBegeHue

Pabo4en nporpammon ANCLMNNMHBLI NpeaycMoTpeHo 20 npakTU4EeCKMX 3aHATUN B
nepBomM cemectpe M 21 npakTuyeckoe 3aHATME BO BTOPOM cemecTtpe. Lenbio ux
npoBeaeHus saBnseTcs npuobpeTeHne norb3oBaTenbCkuX HaBbIkoB paboTsl ¢ K. Hapsay
C 3aKpenfnieHneM UMEKLUXCA YMEHUN B Mpouecce NpPakTUYEeCKUX 3aHATUA KypCaHThbl
nosly4aroT HaBblkM MO npuMmeHeHuto K Ha cTapLlumx Kypcax n B cBoen npodeccruoHansHom
AeATerIbHOCTN.

BbinonHeHMe npakTU4ecKUxX 3aHATUM  HanpaeBneHo Ha dQopMupoBaHue y
obyyvaroLmnxcs cnegyowmx KOMneTeHUmNn:

- 0OLMe KOMNeTEeHLUN:

OK 01. BbibupaTtb cnocobbl pelleHus 3agady nNpodeccnoHanbHON OesTerIbHOCTY,
NPUMEHUTESBHO K Pa3fIMYHbIM KOHTEKCTaM.

OK 02. Mcnonb3oBaTb COBPEMEHHbIE CPEACTBA NOMCKA, aHanM3a n nHTepnpeTaumnm
WHopMauun M MHPOPMALMOHHbIE  TexXHoOMormmMm  Ons  BbINOMAHEHWA  3ajad
npodeccuoHanbHON AeATENbHOCTMU.

CopepxaHue y4ebHOM nporpamMmMbl NPU OrpaHUYEHHOM BpEMEHU, OTBEAEHHOM Ha
nayyeHme gucuunnuHbel «MHpopmaTtuka», TpebyeT oT oby4varowmxca 3anoMMHaHUSA
n3y4yaemoro matepuana u pasBUTUS YMEHWN, HaBbIKOB CAMOCTOATESNIbHOW paboTbl C
y4ebHON nuTepaTypomn U nepcoHasibHbIM KOMMbOTEPOM. BaxkHoe MecTo 34echb 3aHumatoT
NpakTUyYeckne 3aHATUS MO anropuTMu3auumn U NporpaMMmMpoOBaHMUI0, KOTOPbIE pa3BMBalOT
nornyeckoe MbllneHne obyvaroLmxcs, TBOPYECKUIN NOAXOA K peLUeHnto 3aaau.

MpodmnbHasn coctasnstowan obleobpasoBaTenbHON AncumnninHel MHdopmaTuka
ocyLecTBngeTcs:

1. TlyTeM AnaakTMyYecKux eguHuy, nporpaMmmbl No MHgopmaTuke, 3HaHMe KOTOpbIX
Oypoet Heobxogmmo npu oceoeHun [MNCC3 CMNO mn B 6yaywen npodeccnoHanbHON
AEATENbHOCTMW.

2. Yepes wmexnpeameTHble CBA3W AUCUMMMAWHBI C  gucuunimHammn «dusukay,
«MaTtemaTtuka» n ¢ npodpuneHbiMun gucuunnmHamm MNNCC3 Cro

3. Yepes opraHusaumo BHeayauTOPHOM CaMOCTOATESIbHOM paboThl,
HanpaBneHHOW Ha paclmpeHne n yrnybneHne 3HaHun, Kotopble ByayT Heobxoammbl npu
OCYLLECTBNEHNN NPOodeCcCUoHanbHOM AeATeNbHOCTU

Mepen npoBeaeHNEM NpaKTUYECKNX 3aHATUIA oBy4vatowmecs 0b6s3aHbl npopaboTaTb

TEOPETUYHECKYHO HYaCTb MPAKTUYECKOro 3aHATUA, YACHUTb LeJib 3adaHnA, O3HAaKOMUTbCA C

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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cogepXxaHnem un nocrnenoBaTefibHOCTLIO €ro BbIMOSIHEHUS, a npenogaBaTtenb NPoOBepUTb
NX FOTOBHOCTb K BbINOSTHEHUIO 3aJaHus.

3agaHns NpakTUYecKnX 3aHATUI BbiNnonHaTea Ha (K, kaxabiM obyyalowmmes v B
KOHLIe 3aHATUSA NpoBepsieTca npenogasaTenem.

Mocne kaxgoro NPaKTUYECKOro 3aHAaATMS obyyarowmecs AOSMKHbl MOArOTOBUTH
OTBETbl Ha BOMPOCLI B NUCbMEHHOW hopme (BO3MOXHA YyCTHas popma) U caaTb OTYET O
npogenaHHon paboTe npenogasaTento. TOMbKO MOCMe 3TOro npakTuyeckoe 3aHATue

OyaeT oueHeHOo nNpenoaaBaTeneMm.

Ypok Ne1 TexHuka 6Ge3onacHoOCTU npu paboTe B KOMMNbLIOTEPHOM Kracce.
Be3onacHocTb, rMrmeHa, aproHomMmka, pecypcocbepexeHue

Llenb 3aHsmusi: O3HaKOMUTb C TEXHUKOM ©6e3onacHocTu npu paboTte B kabuHeTe
NHOPMaTUKN

Mo3HaKOMUTb C NOHATUSAMU TUTNEHA, QProHoMuKa un pecypcoc6epe>KeH|/|e

UcxoOHble OaHHble: pa3faToyHbI MaTepuarn, >KypHan MHCTpyKTaxka Mo TeXHWUKe

6e3onacHocTH

CodepxaHue u nopsidok 8bINOSIHEHUS 3a0aHUsi:

1. TMPABUNA TMNMOBEAOEHMNA YYAWKMUXCA B YYEBHOM KABUHETE
NHOOPMATWKN

1.1. Haxogsicb B kabmnHeTe nHopMaTuku, ydalumecs o6s3aHbi:

e cobnogaTb AUCUMNIIMHY W MNOPSAOK, MpaBuna TexHukn 6e3onacHoCTn U
4YUCTOTY;

e 3aHMMaTb pabouyme MecTa COrflacHO ykasaHusM npenogaBaTenia U He MEHSTb
NX CaMOBOJIbHO;

e 3aHMMATbCA TOMbKO TEM BMAOM [AEATENbHOCTM, KOTOPYK onpegenvn
npenogaeaTenb;

e HemeaneHHo  coobwaTtb  npenogaBaTento O  MOObIX  3aMEYEeHHbIX
HencnpaBHOCTAX 060pyaoBaHNA N HEBEPHOM paboTe nporpaMmMHOro obecneyenus;

e HemensneHHo coobwaTtb npenogaBaTento o nbOM cryvyae TpaBmaTuama B
KabnHeTe, 0OCOOEHHO OT 3MEKTPUYECKOro TOKA.

1.2. Haxoasicb B kabnHeTe MHOPMAaTUKK, YYalLUMIACA UMEET NpaBo:

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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e Ha NOMOLLb U KOHCYNbTaUMIO NpenofasaTens;

e  CaMOCTOSATENIbHO 3KCTPEHHO OTKMYUTL 3MeKTpoobopyaoBaHMe, ecriv OT 3TOro
3aBMCUT 6e30MacHOCTb Ero Uy OKpy>XaroLLmX.

2 MPABUNA TEXHVKWN BE3OINACHOCTW B KABMUHETE MH®OPMATUNKU

1. NCTOYHNKKN OINMACHOCTW:

e anekTponpubopbl ¢ HanpsbkeHnem nutaHus 220 B, MOHUTOPbLI U TeneBu3opbl,
KOTOpblE MOTYT ABUTLCHA UCTOYHUKOM 3MEKTPOTPaBMaTn3Ma;

e Hamuume anekTponpubopoB yBenuyYnBaeT ONacHOCTb BO3ropaHus;

e MOHUTOPbI KOMMNbLIOTEPOB, TENEBU30Pbl SABNAIOTCS CnabblMM  UCTOYHMKAMM
NOHU3NPYIOLLErOo  U3MYYEHUS  3MEKTPOMAarHUTHbIX,  3MEKTPUYECKUX U MarHuUTHbIX
CTaTUYECKNX Nonewn.

3. MPABUIIA BE3SOIMNACHOCTHU

3AMNPELWLAETCA:

e paboTaTb C anekTponpubopamu, MMEKLWMMN MOBPEXOEHUA Kopryca Wnm
N30N5LUMN COeQUHUTENbHBLIX MPOBO/AOB;

e MPOU3BOAUTbL CAMOBOJILHOE NepekrityeHne pa3bémMoB 060pyaoBaHUS;

e MPUHOCUTbL Y CaAMOBOJSILHO MOAKIYaTh Kakoe-nmbo obopynoBaHue;

e BCTaBNATb B OTBEPCTME NPUOOPOB NOCTOPOHHME MPeaMeThl;

e BbIKMOYATb UNK BKIIOYaTb NpmMbopbl 6e3 paspelleHnsa npenogasaTtens.

Ecnu npounssoautCca BbIKNIOYEHNE/BKNIOYEHNE, TO WHTEpPBaAn BpeMeHUu Mexay
BKITHOYEHNEM/N BbIKNIOYEHNEM/BKNIOYEHNEM OOIMKEH OblTb He MeHee 15 cekyHa.

B CITYYAE NOPAXEHWUA INEKTPUYECKUM TOKOM, HEOBXOOUMO:

e [peKkpaTuTb [AencTBMe ToKa (Nydle BCEero 9KCTPEHHbIM  BbIKMHOYEHNEM
npubopoB, T.K. NOMbITKA OTTALLMTL NOCTPadaBLUEro MOXeT NPUBECTU K NMOPaXKEHN0 TOKOM
crnacawoLlero);

e HemedneHHO coobWWTb O npouclewem npenogasaTtento (gaxe ecnu Ha
nepBbIN B3rNsa4 BCé 060LLNOCL NErKMM UCNyrom);

e OKasaTb NepByl NOMOLLb, eCnn Heobxoamma.

4. MPABUITA NMO>XAPHOW BE3OMACHOCTM

3AMNPELWLAETCA:

e UCNOSIb30BaTb UCTOYHUKM OTKPLITOrO OrHA (CMMYKK, 3aXuranku, netapabl u ap.);

e TMPUHOCUTL Ha YPOKM IEerkoBOCMNNaMeHSsIOWMECH BellecTBa (Mnaku, Kpackw,

nopox u T.n.);

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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e MONb30BaTbCA HeucnpaBHbIMW 3nekTponpubopamn (B crnyvyae MOsIBrEHUsN
crneumduyecKkoro 3anaxa ropsilen MsonsiumMm, COOTBETCTBYHOLWMIA npubop Heobxoaumo
HeMeaSIEHHO OTKIMIOYNTb U COOOLLMTL YUUTENIO);

e 3arpoMoXpaTb WM 3akpbiBaTb NPOXOAbl K MyTAM 3Bakyauum M [OCTyn K
cpeAacTBam NEPBUYHOMO NOXapOTYLLEHWS;

e NPOU3BOAUTL TYLUEHWE BO3ropaHUsA HE OTKITHYEHHbIX ANEeKTponpnbopoB BOAON
NN OBbIYHBIMU OTHETYLUNTENAMMU;

e MNpUBMEKaTb yYaLUMXCA K TYLUEHUIO rnoxapa.

B CNYYAE YIPO3bl NMOXAPA  (Bo3ropaHus, 3aabIMIIEHHOCTDb)
HEOBXOAUMO:

e HemMedneHHO OTKIYUTL BCe 3NEeKTponpubopbl, onpeaenuTb UCTOYHUKM
BO3ropaHus  (3agblMAEHHOCTU) W NUKBMAMPOBATbL €ro  CpeactBamMm  MepPBUYHOIO
NnoXapoTyLUEHUS;

e  €CnV NepBuUYHblE AENCTBUS NO NUKBMAALMM BO3ropaHusi B TEYEHME NepBbIX XKe
MUHYT He [anu pesynbTaTta, yyallmecs 3BaKyupykTCs COrflacHO NiiaHy aBakyauuu, no
LUKONe obbaABnseTcsa TpeBora, coobLiaeTcs o noxap.

CAHUTAPHO-TMTMEHNYECKWME HOPMbI NMPU PABOTE C KOMIMNbKOTEPOM

TpeboBaHus K opraHM3aumnm 3aHATUM B KabuHeTe MHOOPMAaTUKK

e paccCTOsiHMEe OT LieHTpa 3KpaHa [0 rna3 y4valuxcsa OAOJMKHO ObiTb He MeHee 60
CMm;

e BpPEeMs WHTEHCMBHOM HenpepbiBHOM paboTbl Ha KOMMbIOTEPE HEe [OOSMKHO
npeBbIWaTb 25 MUHYT, nocne Yyero obssaTeneH nepepbiB C pa3MUHKON;

e B kabuHeTe gomkHa ObiTb obecrneyeHa BEHTUNALMS U MPOBETPUBAHME MEXAY

ypoKkamu.

Teopemu4eckuli Mamepuarn

3p2o0HOMUKa — Hayka O TOM, KaK niogu ¢ Ux pasnuiHbiMn U3N4YeCKMMN AaHHbIMU
N OCOBEHHOCTAMM >KM3HEeLEeATEeNbHOCTU B3aMMOAEWNCTBYOT C 06opyaoBaHMEM U
MaLUMHAMK, KOTOPbIMU OHM MOJSb3YHTCS.

Ljenb 3p20HOMUKU COCTOUT B TOM, YTOObI 06ecneuntb kKoMopT, 3PPHEKTUBHOCTL
n 6e30nacHOCTb NPW NOMb30BaHMM KOMMNbIOTEPAMU yXXe Ha aTane pa3paboTku knasmaTtyp,
KOMMNbIOTEPHbLIX NnaTt, paboyen mebenn w gp. AnNa  yCTpaHeHUs  PU3N4EeCcKoro

anckomdopTa u npo6neM CO 300pPOBbEM Ha pa6oqu MecTe.
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B cBasM ¢ Tem, 4tO BCE Oonblie noaend nNpoBOAAT MHOrO BpPEMEHW nepeq
KOMMbIOTEPHLIMM ~ MOHUTOPAMKW, Yy4eHble MHOrMX obnacten, BKMYas aHaToOMMUIO,
NMCUXOSIOMMI0 U OXpaHy OKpYXXaloLlen cpenbl, BOBMEKAKTCA B U3yYeHME NpaBUSibHbIX, C
TOYKWN 3PEHUS IPrOHOMMKM, YCNOBUIA PaboThI.

Tak HasbiBaemble 3p2oHoMu4yeckue 3abonesaHusi — ObICTpopacTylwmi Bug
npodeccnoHanbHbIX 6onesHen.

Ecnn B opraHnsaumm paboyero mecta onepartopa NK gonyckaetca HecooTBeTCTBME
napameTpoB Mebenu aHTPOMOMETPUYECKMM XapaKTEpPUCTMKAM 4enoBeka, TO 3TO
Bbi3blBa€T HEOOXOAMMOCTb MofAepXaHust BbIHY)XOEHHOW paboden no3bl U MOXET
NPUBECTU K HapyLWEHUAM B KOCTHO-MbILLEYHON U nepudepuyeckor HEepBHOW CUCTEME.
OnnteneHbIn OUCKOMMPOPT B YCIIOBUAX HEOOCTAaTOYHON (PU3NYECKOM aKTUBHOCTU MOXET
BbI3blBaTb pa3BUTME OOLLEr0 YTOMIIEHUS, CHUXKEHMST paboTocnocobHocTn, 6onn B obnacTtu
Len, CruvHbl, NOSICHUULI. Y onepaTopoB 4YacTo AMarHOCTUpPYHTCA 3aborneBaHusi OMOPHO-
ABuraTeribHOro annaparta v nepugepmnyeckon HepBHON CUCTEMBI: HEBPUTbI, PaguKynnTbl,
OCTEOXOHAPO3 U Ap.

[MaBHOM YacTbio NPOMPUMNAKTUYECKUX MEPONPUATUIA B IProHOMUKE SABMISETCA
npasunbHasa nocagka.

HezamueHble nocnedcmeusi pabombl 3a MOHUMOPOM EO03HUKarom u3-3a
mo2o, Ymo:

a) Haw rna3 npegHasHayeH Aans BOCMPUATMS OTPaXEHHOrO CBeTa, a He
N3rly4aemoro, Kak B criy4ae ¢ MOHUTOPOM (TENeBn3opom),

0) nonb3oBaTento NPUXOAUTCA BrNaabIBaTbCA B NIMHUM U BYKBbI Ha 3KpaHe, 4To
NPUBOAMT K MOBLILLEHHOMY HaNPS>KEHUIO MMa3HbIX MbILLILL.

[na HopmanbHOM paboTbl HYXHO MNOMECTUTb MOHWUTOP Tak, 4ToObl rnasa
nonb3oBaTens pacnonarannucb Ha pacCTOSiHUK, paBHOM MONyTopa AnaroHansiM BUAMMOWN
YacTu MOHUTOpA:

- He meHee 50-60 cm ansa 15" MoHUTOPA;

- He meHee 60-70 cm gna 17" MOHUTOPA;

- He meHee 70-80 cm gnsa 19" MoHUTOPA;

- He meHee 80-100 cm ana 21" moHuTOpAa.

Ecnn 3peHve He no3BonsieT BblAepXMBaTb 3TO pacCTOsiHME, Torga YMeEHbLuuTe
paspeLlleHne n3obpakeHus 1 yBenuybTe WpnUdThI.

OntTmanbHas gnaroHanb 3kpaHa ans paboT ¢ TEKCTOBbIMU OOKYMeHTamu - 15"-17"

Cc paspelweHnem 1024x768. OAns rpaduyecknx pabot Heobxoaum mMoHuTop 19"-21" npu
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paspelwweHnn 1280x1024 n Bbiwe. Ons urp pekomeHgyetcs 17"-19". MoHuTopbl 6onbLunx
anaroHanen npuobpeTtaTb HE peKOMeHOyeTcs, T.K. OT paboTbl 32 CAULLIKOM KPYMHbIMW
MOHUTOPaMM, NO CloBaM MNnosnb3oBaTenen, "rmasa CTaHOBATCA KBagpaTHbIMK".

Ot 60nblWOro MoOHMTOPA HeobXxoAUMMO cuaeTb Adanblue, Yem OT MarneHbkoro. N B
nTore yrnoeas nnowiagb MOHUTOpa OCTaeTcs Takon xe. Ho cdokycupoBaTb rnas Ha
MEenKoM n3obpaxkeHuun, Haxogsawemcs B 1-1.5 meTpax OT rnasa CTaHOBUTCS TPyAHEE, YTO
BeJeT K MepeHanpshkeHWto 3puUTenbHOro annapata. Yem KpynHee OOBLEKT Ha 3KpaHe
MOHUTOpPA, TEM MeHblle YTOMMASEMOCTb. [103TOMYy KOMMbKOTEPHbIE UrMPbl C  UX
PUCOBaHHBIMW hUrypamm yTOMNSAT MeHbLUE, YeM undpbl 1 ByKBbI.

OKpaH MoHuTOpa AomkeH ObiTb abconoTHO 4ucTbiM. [lepuogudeckm n npwm
Heo6XoAMMOCTU NPOTUPaNTE ero cneumanbHbIMK candeTkamu.

YctanocTtb oT paboTbl C MOHUTOPOM TEM MEHbLLE, YEM HUXKE APKOCTb SKpaHa 1 Yem
KpynHee 0OBbeKTbl Ha 3KpaHe. YCTaHOBUTE MMHUMAIbHYIO SIPKOCTb, MPU KOTOPOM MOXHO
6e3 HanpskeHust pa3nuyatb CUMBOJIbI HA 3KpaHe. YYTuTe, YTo Nydlle yBennynTb WpudT
unu nsobpaxeHve, 4eM NOOOABUHYTbLCA MOOMMXKE K 3KpaHy WNN yBENUYUTb SPKOCTb.
CoBpeMeHHble oOnepauMoOHHblE CUCTEMbI MMEKT ANd 3TOro creuuanbHble CpeacTsa.
WpndTbl Ha 3KpaHe MOXHO MaclwTabupoBaTb, 3afjaBaTb MWHMMarbHbIE pa3Mepbl
3N1eMEHTOB PUCYHKOB U MpoYee.

Cucrema rurmeHM4Yeckux TpeboBaHum

AnutenbHas paboTa C KOMMbOTEPOM MOXET MNPUBOAUTL K paccTponcTBam
cocTtosHua 3popoBbsi. KpaTkoBpemeHHas paboTa C KOMMbOTEPOM, YCTAHOBMEHHbLIM C
rpyobiMM  HapyLUEHUAM TUTMEHNYECKMX HOPM W NpaBwusl, NPUBOAUT K MNOBbILLUEHHOMY
yToMmneHnio. BpeaoHoe BO3genCTBME KOMMBbIOTEPHOW CUCTEMbI Ha OpraHM3M 4erioBeka
ABNSAETCA KOMMMEKCHbIM. [lapameTpbl MOHUTOPa OKa3biBalOT BAUSIHUE HA OpraHbl 3peHust.
O6opynoBaHne paboyero MecTa BNUSIET Ha OpraHbl OMOPHO-ABUraTENIbHOWM CUCTEMBI.
XapakTep pacnonoxeHuss obopyaoBaHWsi B KOMMbIOTEPHOM KIacCe W PEexuM  ero
MCNONb30BaHMA BNUSIET Kak Ha obuiee Ncnxoduanonornyeckoe COoCTOsIHME OpraHuM3ma,
Tak W Ha opraHbl 3peHus.

TpeboeaHus k sudeocucmeme

B npownom MOHUTOp paccMaTpuBannM B OCHOBHOM KaK WCTOYHUK BpeaHbIX
N3NyyYeHnn, BO3OENCTBYOLWMX Npexae Bcero Ha rnasa. CerogHs Takol nogxon cumMTaeTcs
HegocTaTouHbiM.  Kpome BpefHbIX 93NEeKTPOMarHUTHbIX — U3nyyvyeHun (KoTopble Ha

COBpPEMEHHbIX MOHUTOpPAX MNOHWMXEeHbl OO CpaBHUTEJIbHO ©6e3onacHoro ypOBHFI) OOJTXHbI
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yunTbiBaTbCA NapameTpbl KayecTBa M300paxkeHus, a OHW OnpedensTcs He TONbKO
MOHWTOPOM, HO 1 BuAeoaaanTepoM, TO eCTb BCeV BUOEOCUCTEMbI B LLESIOM.

TpeboeaHus k paboyemy mecmy

B TpeboBaHua k paboyemy mMecTy BXogaT TpeboBaHus K pabodemy cTOny,
nocagoyHomy mecty (cTyny, kpecny), [logctaBkam aAna pyk u Hor. Hecmotps Ha
KaXyLLycs NpocToTy, obecneyntb NpaBubHOE pasMelleHne 3rieMeHTOB KOMMbIOTEPHOM
CMCTEMbI 1 NPaBUbHYIO NOCaAKy Nornb3oBaTens YpesBbl4anHO TpyaHO. MonHoe pelleHne
npobnembl TpebyeT OOMOMHUTENbHbLIX 3aTpaTt, COMoCTaBMMbIX MO BENWYUHE CO
CTOMMOCTbIO OTAENbHbIX Y3MNOB KOMMbLIOTEPHOW CUCTEMbI, MO3TOMY M B ObITy M Ha
NpoM3BOACTBE aTMMMK TpeboBaHNsMK YacTo nNpeHebperatoT.

MoHumop ponxeH OblTb YCTaHOBMEH MpPAMO nepeq nonb3oBaterieM W He

TpeboBaTb NOBOPOTA rofioBbl UK Kopryca Tena.

Paboyuti cmon u nocado4yHoe Mecmo [AOSMKHbl UMETb TaKyl BbICOTY, 4TOObI
YpOBEHb [Ma3 Mnonb3oBaTenis HaxOAWMCS YyTb Bblle UEHTpa MoHuTopa. Ha akpaH
MOHMTOpa crnegyeT CMOTPEeTb CBepXy BHM3, a He HaobopoT. [laxe KpaTKOBpeMeHHas
paboTa C MOHWTOPOM, YCT@HOBIIEHHbIM CMWLIKOM BbICOKO, MPUBOOUT K YTOMIEHUIO

LEeNHbIX OTAEN0B NO3BOHOYHMKA.

Ecnn npu I'IpaBI/IJ'IbHOIZ YCTaHOBKE MOHUTOPA OTHOCUTEJIbHO YPOBHA [Na3
BbIACHAETCA, YTO HOIrM nofib3oBaTtend He MOryTt cBO6OOHO NMOKOUTBLCA Ha nony, cnegyert
YCTAaHOBUTb NOACTABKY AOJ14 HOT, XenaTtesfibHO HAaKIOHHYHO. Ecnu Horn He nmeroT HagexXHoun
onopbl, 3TO HenpemMmeHHo BeAeT K HapyleHU OCaHKM U YTOMJIEHUKO MNMO3BOHOYHUKA.
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Yno6Ho, korga komnbtoTepHas mebenb (cton n pabodee Kpecno) MMeT cpeactsa Ans
perynMpoBKu No BbicoTe. B aToM cnyyae npoue 4o6UTbCA ONTUManbHOro NOSIOXEHMS.
KnaBuaTtypa JomkHa ObITb pacnonioXeHa Ha Takow BbICOTE, YTOObl Mmanbubl pyK
pacrnonaranucb Ha Hen cBoboaHo, 6e3 HanpsbkeHusa. [Ona paboTbl pekoMeHayeTcs
NCNonb30BaThb CneumanbHble KOMMbIOTEPHbBIE CTOSbI, UMEIOLLME BbIABUKHbIE MONOYKM AN

KraBunaTypbl.

Mpn pnutenbHon paboTe C KnaBMaTyporM BO3MOXHO YTOMIIEHME CYXOXMINN
KNCTEBOro cyctaBa. M3BeCTHO Tspkernoe npodeccnoHanbHoe 3aboneBaHuMe — KUCTEBOW
TYHHENbHbIAN CUHAPOM, CBSAI3aHHOE C HEMpaBWIbHbLIM MOMOXEHNEM PYK Ha KrnaBuaType.

Mpn paboTe ¢ MbIWbIO pyKa He OOMKHA HaxoauTbCA Ha Becy. JIOKOTb pyku Unu XoTs
Obl 3ansacTbe [OOSMKHbI UMEeTb TBepayk onopy. Ecnn npegycmotpeTtb Heobxogumoe
pacnonoxeHue paboyero crona u Kpecna 3aTpyAHUTENbHO, PEKOMEHAYETCA NPUMEHUTb
KOBPUK ANSA MbIIW, UMEKOLWMIA cneuunanbHbid ONOpHbLIN Banuk. Hepegku cnyyam, korga B
nouckax onopbl Ana pykun (0bblMHO npaBoKr) pacnonaratoT MOHUMTOP COOKy OT
nonb3oBaTens (COOTBETCTBEHHO, cnesa), 4Tobbl OH pabotan BnonobopoTa, onupas
NOKOTb WNM 3ansiCTbe NPaBOW PyKU O CTOM. ATOT NpuMeM Hegonyctum. MoHUTOp AOMmKeH
o6s3aTenbHO HaxoauTbCA NPSIMO Nepes Nonb3oBaTesneMm.

TpeboeaHus k op2aHu3ayuu 3aHsmud.

OKpaH MOHMTOpA — HEe E€OUHCTBEHHbIA WUCTOYHWK BPEOHbIX 3NEeKTPOMAarHUTHbIX

N3ny4vyeHun.
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MoHuUTOp KOMMblOTEpPa CriedyeT pacrnonaratb Tak, YToObl 3aAHElN CTEHKOW OH Obin
obpallleH He K MoasM, a K CTeHe MNoMeLLeHUs. B KOMMbIOTEPHbIX Kraccax, MMEeLmnX
HECKONbKO KOMMbIOTEPOB, paboume MecTa [OMMKHbI pacnonaratbCsl MO NEepUMeTpy
NMoMeLLeHnss, ocTaBnssi cBoOOAHbIM UeHTp. [MpyM 3TOM [OOMNOMHUTENBHO Heobxoanmo
NpoBeEpUTb Kaaoe M3 paboymx MECT Ha OTCYTCTBME MPSIMOrO OTPaXKEHUSI BHELUHMX
NUCTOYHUKOB oOcBellleHus. Kak npaBuno, Aobutbca 9Toro Ans Bcex paboynmx MecT
OOHOBPEMEHHO [O0CTaTOMHO TpyAHO. BO3MOXHOe pelleHne COCTOMT B UCMONb30BaHUU
LUTOP HA OKHaxX M NPOAYMaHHOM pa3MELLEHUN WUCKYCCTBEHHbLIX MCTOYHMKOB 0OLWEero u
MECTHOrO OCBELLIEHMS.

CunbHbIMU UCMOYHUKaMU 3NEKTPOMAarHUTHbIX U3TyYeHUN SBNSOTCS YCTPOMCTBa
6ecnepeboiiHoro nuTaHus. Pacnonaratb Ux crnegyeT Kak MOXHO Aarnblie OT NocagoYHbIX

MECT nonb3oBaTenen.

B opraHunsaumm 3aHATUIN BaXKHYIO pOSib UrpaeT Ux NPOLOSPKUTESNTbHOCTb, OT KOTOPOW

3aBUCAT NCMXOPU3NOTIOrMYECKNE Harpy3Ku.
BbinonHeHne npakTuyeckon paboTkl He NpeaycMaTpUBaEeT BbiCTaBIEHME OLIEHOK

Bonpockl 0515 caMonposepKu
1. MNepeyncnuTe OCHOBHbIE HEraTUBHbIE NocneacTsna paboTbl 32 MOHUTOPOM
2. Ob6bscHUTE Lenb 3proHOMUKM

3. YUTo siBNseTcs CUNbHBbIMU NCTOYHUKaAMM ANEeKTPOMarHnTHbIX M3nyqu|/||7|?

MpakTuyeckoe 3aHATMEe Ne1 (BxogHoum  kKoHTponb). WHdopmauums,
MHOpPMaLMOHHbIE npoueccbl, UHPOPMaLUOHHbIE cuctembl. UHdopmaumoHHas
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AeATenbHOCTb YenoBeka. OGpasoBaTtenbHble MHopMauuoHHble pecypcbl KMPK.
AneKTpoHHasa 6ubnuoTeka

Llenb 3aHsmusi:
1. TpoBepuTb OCTaTO4YHbIE 3HAHUSA NO NpeameTy NHdopmaTtuka.
2. O3HaKOMUTBCA C OCHOBHbIMM 3Tanamuv pasBUTUS UHAPOPMALMOHHOMO

obuiecTtBa, aTanammu Pa3BUTUA TEXHUYECKUX CPpencTB U I/IH(bOpMaLl,I/IOHHbIX

pecypcoB.
3. Hayuutbca pabotatb C JOKYMEHTaMM B NOKalibHON CETW.
4. HayyuTbCA BbINOMHATL NOUCK MHGOPMALIUK MO TEME.
5. Hayuutbca  nonb3oBaTbcsl  obpasoBaTesibHbIMU  UHAPOPMALNOHHBLIMU

pecypcamMu, NCKatb HYXHYHO I/IHCbOpMaLI,I/IlO C X NOMOLLbIO.

NcxoOHbIe OaHHbIe:

lNanka Ha PC «llpakmuy4eckoe 3aHsmue Ne 1»

CodepxxaHue u rnopsidokK 8bINOfHEHUS 3a0aHUsl:
BbIinonHuTe 3agaHnsa BXOAHOIO TECTUPOBAHMUS.

V|3y‘-II/ITb TEOPETUHECKYHO HacCTb NPaKTU4YECKOro 3aHATUA 1N BbINOJIHUTb 3adaHUA.

Mpumep BXOOHOIO TECTUPOBAHUS

1. MNop nHcpopmMaumen NOHUMAIOT:

CwurHanbl OT OpraHoB YyBCTB YerioBEKa

Xapaktepuctmky obbekTa, BblpaXKEHHYH B YNCIOBbLIX BESIMYMHAX
PasHoobpasne okpyxatoLen 4eNCTBUTENTbHOCTHU

2. B no3nUMOHHOM CUCTEMe CYUCIIEHUA 3HaYeHMe KaxXaoun unudpbl 3aBUCUT:
OT 3Ha4YeHus ymncna

OT 3Ha4YeHun coceaHnx 3HaKoB

OT no3nuyuu, KOTOPY 3aHMMAET 3HaK B 3anucu Yicna

3a eAnHULY UsmepeHust MHopmaLMmn B TEOPUN KOAMPOBAHUA NPUHAT:

4. dneKTpoHHas Tabnuua npeaHa3Ha4vYeHa ons:

O6paboTkM NPeENMYLLLECTBEHHO YMNCIOBbLIX AAHHbLIX, CTPYKTYPUPOBAHHbLIX C MOMOLLbIO
Tabnuu,

Busyanusaumm CTpyKTYpHbIX CBA3EW MeXAy AaHHbIMW, NpeacTaBneHHbIMU B
Tabnuuax,

XpaHeHusa n pegakTnpoBaHus 60nbLIMX 06bEMOB TEKCTOBOW MHpopMaLmn,
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5. MpousBoanTenNbLHOCTL PaboThbl KOMNbIOTEpa (ObICTPOTA BbINOJIHEHUA
onepauuvu) 3aBUCUT OT...

pa3mepa akpaHa gucnnes

4YacToTbl NpoLeccopa

ObICTPOTLI, HAXaTUA Ha KNaBMLIN

6. lpanBep — 3TO:

1) yCTPOMCTBO KOMMbIOTEPA;

2) nporpamma ans paboTbl C yCTPOMNCTBaMM KOMMNbIOTEPA,
3) A3bIK IPOrpamMMmnpPoOBaHNSA.

7. B uensx coxpaHeHus nHgpopmaumm CD-ROM Heob6xoaumo obeperaTtb OT...

1) xonoga

2) MarHUTHbIX nonew

3) 3arpsisHeHus

8. YKaxute ycTpomuCTBO, He AABNAOLWEeecHA YCTPOUCTBOM BbiBoAa UHpopMaLuu:
1) MOHUTOP

2) NpuHTEP

3) knaBunaTtypa

YacTtb B.
9. Huxe B TabnuyHon chopme npencrasneH parMeHT 6asbl JaHHbIX O pe3yrnbTaTtax
TECTUPOBaHUSA yyaLmxcs (Mcnonbdyetcsa cTo bannbHas wkana).

damunus MNon MaTemMaTuka XMMunsa nHdopmaTmka buonorus
AraHsH K 52 43 82 74
BopoHuH M 92 75 93 55
["puropyyk M 66 69 51 68
PogHuHa K 73 51 40 92
CepreeBko K 81 83 83 41
UepenaHoBa X 94 64 71 20

CkonbKo 3anvcen B AaHHOM (pparMeHTe yaoBneTBOPSET YCNOBUIO
«Matematuka > 60 N UHdopmaTtumka > 55»7?

B oTBeTe ykaxuTe 04HO YNCII0 — UCKOMOE KONMMYECTBO 3arnucen.
Otser:

10. MNonb3oBaTenb padotan ¢ katanorom C:\Apxue\PucyHkm\HaTiopmopThl.

CHayvana oH nogHAMcs Ha O4MH YPOBEHb BBEPX, 3aTeM eLle pa3 NOAHSNCA Ha OauNH
YPOBEHb BBEPX WM NOCIE 3TOro cnyctunca B katanor ®otorpadum. 3anuwmnte nosnHbIn
nyTb KaTanora, B KOTOPOM OKa3aricsl Nonb3oBaTesb.

1) C:\Apxus\PucyHkun\doTorpacpum

2) C:\Apxms\®oTorpacum

3) C:\doTtorpachun\Apxms

4) C:\doTorpacum

Yactb C.
11. Ckonbko KGaiT nHgopmaumm cogepxut cooblieHne oobemom 2'°61T? B oTBETE

YKaXXuUTe O4HO YMCIIO.
OTBerT:
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TeopeTuyeckas 4acTb

ATanbl pa3BUTUA MH(OPMaLIMOHHOIO obLecTBa.
B  pasButum  yenoBevecTBa  CyWECTBYKT  YeTblpe  3Tana,  Ha3BaHHble
MHPOPMALNOHHBIMU PEBOMOLNSMIN, KOTOPbIE BHECIN U3MEHEHUSI B €ro passutme. B

HacTosiLee BPeMsi MOXHO BblAENUTb LWeCTb MH(POPMALIMOHHbIX PeBOSTOLUNA.

1. BTopom 3tan — cBfi3aH C U300peTeHMeM NUCbMEHHOCTU. OTO 06YyCnoBuNo
KQYeCTBEHHbIN TUraHTCKMA W KONMUYECTBEHHbLIN CKayek B pasBuTum obwectBa ( 5 C
MOMOBMHOM ThICAY NleT Hasag). 3HaHusA cTano BO3MOXHO HakannuBaTb W nepefasaTtb
nocrneaywmm MoKoNeHnam, T.e. MNOSBUNUCL CpeactBa WM MeTodbl  HaKOMMeHus
UHopMauun. B HEKOTOpbIX UCTOYHMKaxX CUYMTaAETCHd, YTO codepXaHue nepBon
WHOPMALNOHHOM  PEBONIOLMM  COCTaBNsSeT pacnpocTpaHeHne U BHeApeHue B
AEeATeNbHOCTb U CO3HaHWE YenoBeka A3blKa.

2. Tpetmn 3tan - wu3o0peTeHMe KHUronevataHuma. OTO [Jano B PYyKu
YefioBeyecTBY HOBLIN CNocob XpaHeHus WHgopMauun, a Tak Xe cgenano 6ornee
AOCTYMHbIM KyrnbTypHble ueHHocTU.(1445-1500r)

3. YeTBepTbin 3Tan — n3obpeteHue anekTpuyecTtBa. [loaBunuce Tenerpad,
TenedoH 1 paguo, nossonswwmne BbICTPO NepedaBaTb M HakanuMBaTb MHAOPMAaLMIO B
nobom obbeme. Noasunmck cpeactaa MHPOPMaLNOHHBIX KOMMYHMKaumii(1600-1700).

4. MaTtein 3Tan — uU300peTeHUe MUKPOMNPOLLECCOPHOMU TEXHOSIoOrMn U
nepcoHarnbHbIX KOMMNbLIOTEPOB. TOMYKOM K 3TOM PEBOMOLUM NOCAYXUIO COo3faHue B
cepeanHe 40-x rogoe OBM ( 1960 r.) OTa nocnegHsis peBonwouMs gdana Tom4yokK
YefioBe4Yeckon UMBUNU3aUMM Ons nepexoga OT WMHAYCTPUANbHOrO K MHGOPMauVUOHHOMY
obuiecTBy- obLlecTBy, B KOTOPOM OONbLUMHCTBO paboTarolmx 3aHATO MPOM3BOACTBOM,
XpaHeHueMm, nepepaboTkon U peanusaumen nHpopmaumm, ocCobeHHo BbICLLIEN ee hOopMOK
— 3HaHMeM. Hayanom aToro NoCnyxuno BHeApPEHWE B pasfnyHble cdepbl OeaTeNbHOCTH
YyenoBeka COBPEMEHHbIX cpeacTB 06paboTkn 1 nepefadn MHopmalmm — 3TOT npouecc
Ha3blBaeTCs MHopmaTU3aumnen.

MepByO0 MHDOPMALMOHHYIO PEBOSIIOLUIO MOXHO CBA3aTb C MNOSIBNIEHWEM A3blka U
yneHopasgesibHon 4enoBeveckon peydn. PasButue 4ds3blka okasaro KorioccarnbHoe
BNUSHWE Ha pa3BUTME CO3HaHUA JIOAEN, a ero MUCMNosib3oBaHWe B UX MPaKTUYECKOM
OeATenbHOCTU U cTano MHAPOPMAaLMOHHOM OCHOBOW CO34aHWUA MNepBbiX TEXHOSOrMN.
A3blk  coenan  BO3MOXHBIM -+ pa3BUTME  MNPOLECCOB  abCTPaKTHOrO  MbILUSEHUS,

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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3apOXAEHUS UHTENNeKTyarnbHON OeATeNbHOCTU Ngen, a Takke HOBOW TEXHOMOormm
HakonneHuss u nepegaym MHOPMaUUKU OT NOKOSIEHUS K MOKOMEHWU0 B Buae nereHf,
MUAOB N CKaszaHU. ITO BbINN «KMBbIE 3HAHUSAY», HOCUTENAMMU KOTOPbIX Bbinn noam (
CTapeNLUMHBI, XpULbl, LWaMaHbl). Takoe coxpaHeHne UHdopMauumn 6bin HegoOCTaTOuHO
HagexHbiM. Co CMepTbio UX HOCUTENEeW MHOrMe 3HaHWSA yTpadmBanucb U OOJTKHbI
Obln  popmMMpoBaTbCA 3aHOBO. VIMEHHO MO3TOMY BTOPYH WH(OPMaLMOHHYIO
peBOSOLMIO CBA3bLIBAOT C MU306peTeHMeM NMCbMEHHOCTM.

LecTyro nHhopmMmaLMOHHYO peBOSIIOLMIO CBA3bIBAOT C (POPMUPOBAHMEM Ha HaLLeN
nnaHeTe HOBOW UMBMNM3ALUN- MHGPOPMALIMOHHOrO obLiecTBa, B KOTOPOM [faBHYHO

ponb Byaet urpaTb MHTENNEKT 1 3HaHUA. (1990r- no cerogHALWHWE OHW)

Craguu passutua UT

[na Toro, 4Tobbl OCTaBaTbCs KOHKYPEHTOCMOCOOHbIMKW, OONBLLUMHCTBO OTpacnen c
TE€YEHMEM BPEMEHM MCMNONb3YHT BCE HOBbIE pelleHns B obnactm MHGOPMaLMOHHBIX
TEXHOMOIN.

Ecnn nonblTaTbCs OUEHUTb pasnuyHble 3Tanbl pa3sutusa UT, TO oHM MoryT 6bITb

KnaccuuumMpoBaHbl crieayroLmmMm o6pasom:

1. Co3paHue KoMmnbrOTepoB. HekoTopble obpasubl komnboTepos B 1940-1950rrT.,

aHanorosble BblHUCIIUTESJIbHbIE MALUWUHbI, pa3pa60TKa pagapHbIX CUCTEM.

2. PacwupeHne obnactv npumMmeHeHUs1 KOMNbLIOTEPOB, NOABIIEHUE NepBbIX
BbIYMCNUTENbHbIX LLEHTPOB. XapaktepHo ansa 1960-1975rr., Hapsiay ¢ Hay4YHo-
nccrnegoBaTenNbCKUMN MHCTUTYTaMu, BbINo Ha4aTo UCMNONb30BaHME KOMMNbIOTEPOB B
chepe npounsBoacTBa, BceobLasn angopust, oxmaaHnsa B 06ractun ncnonb3oBaHns

NH(OPMAaLMOHHBIX TEXHOOTMI BbINN 04YEHb BbICOKW.

3. JlokanbHOE Ucnonb30oBaHWe KOMMNbIOTEPOB. XapaktepHo ans 1975-1980rr., korga
npuv NpeanpuATUAX CTann NosiBNATbLCS BblYUCIIUTESbHbIE LLIEHTPbI, MPpY aBToMaTM3aumm
NPOM3BOACTBA CTanM UCMOMNb30BaTbCA KOMMbIOTEPDLI AN KOHKPETHOro HanpasieHUs U

ONTUMM3aLMmM NPOLIECCOB (AHEpPreTUYECKNe CUCTEMBI, TPAHCMOPTHLIE 3a4ayu), Unn ons

ynpaBrieHnda CTaHKaMu, KOHBelzepaMI/I N MHOTUM OPYIrMm.

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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4. "ABTOMaTM3NpPOBaHHbIe" paboumne mecta. B 1980-x rogax Havyanm nosBNATLCS
nepcoHanbHble KoMnbloTepsbl. [NMpaBaa, BolMcNUTENbHbIE LeHTPbl U AT-oTaens!
nNpoaosKanu CBOK AeATENbHOCTb U KPYNHO 06 beMHbIe Bbl4UCANTENBbHbIE PpaboThl
NPOBOANNNCHL BCE eLLE TaM, BO3HUKIIN HOBble BO3MOXHOCTM Ansi 06paboTkm TEKCTOB, a

Takke B obnactun gusarnHa u MPOEKTNPOBAHUA.

5. UHTerpauua BHyTpu npeanpuatua. B 1990-x ctanun WMpOKO Ncnonb3oBaTbCs
nepcoHarnbHble KOMNbIOTEPBI M Briarogapst HanMYMID onepaumMoOHHbIX CUCTEM XOPOLLIEro
YPOBHSA HapA4y C AOCTAaTOYHO HALEXHbIMU KaHaramu cBs3u CTasio BO3MOXHbLIM

Ucrnosnb3oBaHne MHOFprOBHeBOVI Moaesin KOMHblOTepHOVI CUCTEMBDI.

6. Fmob6anusauus. boicTpoe pa3BuTne MHTEpPHETa U LMGPPOBLIX KOMMYHUKALMOHHBIX
TEXHONOrMM BbINN OCHOBOW AJist ObICTPOro NOSIBIEHUSI HOBbIX JTOMMYECKUX CETEN CBA3MN.
BbluncnutenbHasa TexHuka npespaTunachb 13 fokanbHOro MHCTPYMEHTa B HE3aMEHNMbIN
anemeHT npu paboTe B rnobanbHon cucteme. B cBA3M C NOSBUBLUMMUCSA HOBbIMU
BO3MOXXHOCTSIMU MOXHO rOBOPUTb O Tak Ha3blBaeMOW «HOBOM 3KOHOMUKEY, rae NpoYHO
yTBEpAUNnNCL HoBble Moaenun busHeca (UT-komnaHum, paboTa Ha AOMY, 3NEKTPOHHbIN

OusHec, «obnayvHble TeXHONOrMN» 1 Op.).

OcHOBHbIe 4YepTbl UHhOpMaLMOHHOro obLecTBa.

MHdopmaumoHHoe oO6wecTtBO — 060WECTBO, B KOTOPOM OOMbLUMHCTBO
paboTallwmx 3aHATO NPOU3BOACTBOM, XpaHEHMEM, nepepaboTkon U peanusauunen
MHdopMauunmn, 0CobeHHO BbICLLEN €€ (POPMbI — 3HAHUM.

HeKOTopble XapaKTepHble YepTbl MH(hopMaLMOHHOro obLecTBa:

1. OOBEMBI WMHpOpMauMM BO3pacTyT M 4enoBek OyaeTr npuenekatb Ans eé
06paboTKN N XpaHeHnsa cneynanbHble TEXHUYECKUe CpeacTaa.

2. HensbexHo ncnonb3oBaHNe KOMMNbIOTEPOB.

3. [OBmxkywen cunon obuiectBa CTaHET MpPOM3BOACTBO MHM(OPMAaLMOHHOIO
npoaykTa.

4. YBenuuutca Oons yMCTBEHHOro Tpyda, T.K. NPOAYKTOM NPOM3BOACTBA B
MHOPMaLNOHHOM 00LLECTBE CTaHYT 3HAHUSA N UHTENSEKT.

5. [llpousongeT nepeoLeHKa LEeHHOCTEN, YKnaaa XU3HU U U3MEHUTCS KynbTYpPHbIN
OOCYT.

6. PasBuBatotcs KOMMblOTEpHas TEeXHWKa, KOMMNbIOTEPHbIE ceTw,

NH(OPMAaLMOHHbIE TEXHOMOTUN.
HUI\ylVIUnIlI yupaculnculun IIIJUGHGIVHVH'IDHVIU UIJGUUIIIUGIVIU 1\v. NUVJIJICU/M

lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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7. Y nwogen goMa nosiBASOTCSA BCEBO3MOXHbIE AJIEKTPOHHbIE |'|p|/|6opb| n

KOMMNbOTEPU3INPOBAHHBbIE yCTpOVICTBa.

8. Tlpou3BoaCTBOM 3Heprun K maTtepuarnbHbiX NpoaykToB OyayT 3aHumaTbes

MaLLUMHbI, @ YenoBEK rMaBHbIM 06pa3zom o6paboTkon HopMaLnun.

9. B cdepe obpasoBaHus byge cosgaHa cuctema HenpepbiBHOrO obpasoBaHms.

10. Detn un B3pOCSible CMOryT O6y‘-laTbCF| Ha AOMYy C MNMOMOLWbH KOMIMbHOTEPHbIX

nporpaMm v TeNEKOMMYHUKaLWA.

11. MNosiBNsaeTcs n pas3smMBaeTCs PbIHOK MHPOPMALMOHHBLIX YCNYT.

3aodaHue 1

3anonHute Tabnuuy «MHpopMaLMOHHbIE PEBOSTHOLINNY

PagukanbHblie OCHOBHbIe
UHdopmaumnoHHas n 6
peBoniouys epvon BpeMeHu M3MEHEHUs B UCTopum n3obpeTeHus (mecTo,
yenoBevyecTBa n3obpeTartenu)

MNepBas
BTopas
TpeTbs
YeTBepTas
Martas
Lectas

3adaHue 2

3anonHute Tabnuuy «Passutre MHpopMaLMOHHbIX TEXHOMOMMNY

ran Bpems UHdopmaumoHHas KomMmyHukauums,
TexHosnorusi CBfi3b

1

2

3

4

5

3adaHue 3

N3yunTte NoHATHNE NHPOPMALMOHHbIX pecypcos, Knaccudukauuio

MHpOPMaUMNOHHbIX pecypcoB. U cosgante u3 nonyveHHoM WHdopmauun «O6sako
mea086».

O6nako TeroB unu o6rako Ki4YeBbIX CNOB- 3TO BU3yarbHOE NpeacTaBneHune
cnucka kateropun. KntodeBble crioBa yalle Bcero npeacraBndaoT cobon oTaenbHble CroBa

N BaXKHOCTb Ka)XAoro Krito4eBoro criosa obosHavyaeTcs pasmMepoM WwpugTa nnm uBeTOM.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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MoHaTne nHpopmaLumnoHHbIX pecypcoB. Knaccudmkauma nHpopmMmaumMoHHbIX
pecypcos.
B nHdopmauymoHHoM obuecTBe ocoboe BHMMaHWe yaenseTcs UHPOpMaunoHHbIM
pecypcam. OHu cyulecTBOBanu Bcerga, Ho B
ChlpbeBble (NpUpoaOHbIe)
YCIOBUAX UHOYCTpUanbHOro obuiectsa HUKoraa

HE pacCcMaTpuBasrinCb Kak otaeribHasa Kateropu4.

JHepreTU4eckne y
NHOpMaLMOHHBIN pecypc MOXeT
npuHagnexaTb OQHOMY YerioBeKy, OpraHu3aLumu,
Pecypcel Tpynosele ropoay, pervoHy. Hanpumep, ecnu nHdpopmaums
cobupaeTtcs co Bcero Mupa, Torga roBopsT 1
DUHEHCOBLIE MUPOBbIX MHPOPMALMOHHBIX pecypcax. MNMoHaTue

MHAOPMAaLMNOHHLIN pecypc onybnmnkosaHo B
VHopMaLIMOHHbIe depepanbHom 3akoHe oT 27 nons 2006 roga Ne
149-03 “O6 nHpopmaumnn, NHHPOPMaLNOHHBIX

TEXHOSOrMsX 1 0 3awuTe nHgopmaymm”.

MHdopMaumoHHbIE pecypcCbl — 3HaHWs, NOATOTOBMNEHHbIE NOAbMN ANs
cneunanbHOro UCnonb3oBaHNA N 3aPUKCMPOBAHHbLIE HA MaTepuanbHOM HOCUTErNe.
NHdopMaumoHHbIE pecypcbl - OTAENbHbIE AOKYMEHTbI M OTAENbHbIE MacCUBbI
AOKYMEHTOB, JOKYMEHTbI U MacCuBbl AOKYMEHTOB B MHDOPMALMOHHbLIX CUCTEMAX
(bnbnunoTtekax, apxmax, oHaax, 6aHkax gaHHbIX, APYrMX MHPOPMALMOHHBLIX CUCTEMAX).

MHdopmaumoHHas cuctema — COBOKYNHOCTb MHOPMAaLIMOHHBLIX MOTOKOB, a Takxke
MeTO0B, CPEACTB U TEXHOMNOrui no obpaboTke MHOpMaLUn B COOTBETCTBUN C
TpeboBaHNAMM OTAENbHbBIX NNL,.

MwupoBble HOPMALNOHHbIE pecypCbl — Ha3bIBaOT NH(POPMAaLIMOHHbIE PECYPChI,

paccMmaTpuBaroLime COBOKYNMHOCTb I/IHC*)OpMaLI,I/IOHHbIX pecypcoB pa3siMiHbIX rocyaapcCTB.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Hanpumep: kaxabin pas, nokynas rasety unu xxypHan, Bel npnobpetaeTte
MHOPMaLMNOHHBIV pecypc (ecnv B HeM onybnunkoBaHa MexayHapogHas uHgopmaums, To
Takon pecypc MOXHO CYMTaTb MUPOBLIM).

Pasgenutb MmpoBble MHGOPMaLMOHHbIE PeCypChbl Ha onpeaeneHHble BUabl
(kaTeropun) CNOXHO, HO MOXHO BblAENNTb HECKOSbKO KpUTEPUEB, MO KOTOPLIM NMPUHSTO
pa3buBaTtb UX Ha BUAbI:

1 KpuTEpUIn — NO PopMe NpeacTaBreHnsa — TEKCTOBLIN, rpadmyeckmii n gp. Cambli
0006LLEHHBIN KPUTEPUIN, NO HEMY MOXHO JIErKO NPOM3BOANTL pa3bueHune, He TpebyeTcs
TWaTenNbHbIA aHanuM3 nHopmMaumm anga onpeaeneHnst NPUHagneXHoCTN K TOMy Unu
WHOMY BUAY.

2 KpUTEepuUin — N0 OrpaHNYEHHOCTU AO0CTYyNa — CBeAEHMUS, COCTaBnsowme
rocyaapCTBEHHYIO TavHy, NepCoHarnbHble JaHHble, CBEAEHUSA, COCTaBnsAwLLmne
KOMMEpPYECKYHO TanHy. YTOObl OTHECTU LOKYMEHT B KaKyto — JIMBO KaTEropumto HY>KHO
onupaTbCsa Ha 3aKOHOAATENbCTBO.

3 KpuTepun — pasbuBka No TemaTmke — 3akOHOAATENbHbIE PecypChl,
CcTaTUCTMYECKME pecypcbl, obyyatowme pecypcbl. Cambli 60MbLLION U CROXHBLIN KPUTEPUNA,
TakK Kak OHM 1 Te e PecypCbl MOXXHO OTHECTU K HECKONIbKUM KaTEropusiM.

OTO TpM OCHOBHbIX cnocoba pasbmBkM MUPOBbLIX MHPOPMALMOHHBIX PECYPCOB Ha
BMAbl, MPUTOM MOXHO BbIAENUTb MHOIO KpUTEPUEB: NO (hopMe NpeaoCcTaBieHus,
NPOUCXOXAEHUIO U T. A.)

MpoBecTn YeTKyto rpaHb MeXay KOMMEPYECKUMMU UM HEKOMMEPYECKUMM
NMHOPMaLMOHHBIMKN pecypcammn He NpocTo. K NONMHOCTbIO HEKOMMEPYECKMM pecypcam
MOXHO OTHECTMU:

e LieHTpaJibHOe TeneBngeHune;
* paawo;
e DecnnaTHble pacchbifiku U GpoLLOPBbI.

Hapsagy ¢ ueHTpanbHbiM TeNEBUAEHNEM ECTb M KOMMEPYECKME KaHanbl, 3a
NnoaKnto4eHne K KOTOpbIM HYXXHO NnaTtutb. B HacToswee Bpemsa oveHb pa3suT Internet, roe
NPaKTUYECKN BCE OpraHM3aLmm 1 KOMNaHUU nevyaTarT Hopmauuio, KoTopas
pacnpocTtpaHsieTca 6ecnnatHo. Kpome 3TOro CylecTByOT M KOMMEPYECKME NPOEKTHI,

KOTOpblE€ B3MMaAlOT MaTy 3a NnoJib3oBaHne nxX pecypcammu.

Knaccudurkaumna nHpopMaLUnoHHbLIX pecypcoB

OTpacneeol NpUHLAN

Hoky. VK
IMposeps . Knaccnpurkauma WP nnedx

Mo chopMe NpencTaeneHns
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KﬂaCCMd)MKaLlMFI HaUuMWOHal1bHbIX MHd)OpMaHMOHHbIX pecypcoB.

O6pa3oBaTenbHbIMM UHPOPMALMOHHbLIMU pecypcamm

Moa obpasoBaTenbHbiMU MHAOPMAUMOHHLIMU pecypcamMu NOHUMAKT TEKCTOBYIHO,
rpaduyeckyto M MynbTUMEOUHYI0 WHAOPMAaUMIO, a TakKe MWCMOSHAEMbIe MPOrpaMmbl
(anctpmbyTmBbl), TO €CTb 3MEKTPOHHbIE pPECYpPChbl, CO34aHHble CcneuuanbHO Ans
Mcnonb3oBaHMA B npouecce oby4yeHus Ha onpeaeneHHon CcTyneHn obpasoBaHus U Ons
onpenenéxHHon npegmMmeTHon obnacTu.

K ob6pasoBaTenbHbiM 3MEKTPOHHLIM pecypcam MOXHO OTHecCTU: — Yy4yebHble
Martepuanbl (3NEKTPOHHbIE Y4YebHMKKM, y4yebHble nocobus, pedepatbl, AUMIOMbI),
yuyebHo-meToaMYeCcKne martepuanbl (SNEKTPOHHblE METOAMKKU, y4yebHble nporpammbl), —
Hay4YHO-MEeTOAMYECKME (OuccepTaumu, KaHaupgatckue paboTbl), — OOMONHUTENbHbIE
TEKCTOBbIE N UNNKOCTPATUBHBIE MaTepuansl (nabopaTopHble paboTbl, NEKUNN), — CUCTEMBI
TECTUPOBaHUA  (TECTbl — 9NEKTPOHHas npoBepka  3HaHUKM), —  SNEKTPOHHblE
MONHOTEKCTOBLIE OMONMOTEKN; — SNEKTPOHHbIE NepuoaMyeckue u3gaHus  cdpepbl
06pa3oBaHunst; — SNEKTPOHHbIE OrNaBMEHNs U aHHOTALMK CTaTen Nepnognyecknx n3gaHum

chepbl 06pas3oBaHmMsl, — ANEKTPOHHbIE apXUBbI BbIMYCKOB.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Mpn paboTe ¢ obpasoBaTenbHbIMKM pecypcamu MOSBAAKTCS TakMe MOHATUS, Kak
cybbekt n obbekT 3Tux pecypcoB. CybbekTbl MHPOPMALMOHHON OEeATENbHOCTU
KnaccudmumpyoTca cnegyowmm obpasom:

— cybbekT, cosgatowmn o6bekTbl (Bce nonb3oBaTenn obpasoBaTenibHOW CUCTEMbI -
npenogasaternb, CTYOEHT);

— cyObekT, wucnonb3ywwmnn oO0bekTbl (BCe mnonb3oBatenn obpasoBaTenbHOM
CUCTEMDI);

— CYObeKT, agMUHUCTPUPYOLLMA OOBLEKTbl, TO €CTb obecneuyMBalomn cpeny
paboTbl C 06beKTaMu Apyrnx CyGbEKTOB (agMUHUCTPATOPbI CETK);

— CyObEKT, KOHTPONUPYHOLLMA NCMONb30BaHME OOBEKTOB CyObeKTaMm (MHXEHEPDI).

O6pasoBaTtenbHble pecypcbl KMPK — cant do.kmrk.ru — cepBep ANCTaHUMOHHOIO
o0y4eHus.
Bxopa Ha cepBep aunctaHumoHHoro obyyeHusa KMPK

Beegute agpec cepsepa O KMPK  http://do.kmrk.ru/

Bbi1600b1 u npednoxeHus o npodenaHHou pabome

CodepxxaHue omyema:

1. HanmeHoBaHMe NpakTUYeCKOro 3aHATUSA

2. Llenb 3aHatus

3. OT4yeT O BbINOMHEHMM Ha Kaxablh dTan pasgena «CoaepxaHne n nopsgok
BbINOSTHEHUS 3aaHUA»

4. CnncoK Ncnonb3yembiX MCTOYHUKOB

5. BbIBOObI 1 NpeanoXeHus

Bonpocbi 0risi caMornposepKu:

1 YT0 Takoe MHOpPMaLMOHHbIE pecypcbl?

2 YTto Takoe obpasoBaTenbHble MHPOPMaLMOHHLIE PECYPCbI?

3 YTo oTHOCUTCA K 0BpasoBaTesibHbIM UHPOPMALNOHHBIM pecypcam?

4 KakoBbl CyGbeKTbl U 06BbEKTbI 06pa3oBaTerbHbIX MHHOPMALIMOHHBLIX PECYPCOB?

MNMpakTnyeckoe 3aHaTue Ne2 MNMoaxoabl K U3MepeHUto Hpopmaumu. EaMHnLbI
namepeHus uHdopmauun. OnpeageneHne o6bLEeMOB MHpopMaLMK.

Lenb 3aHsmusi:

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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1. W3yuntb noHsTME KonnyecTBa MHGOpMauuu,

2. [losHakomMuTbCA C cogepXaTenbHbiM W andaBUTHbIM  NOAXOAOM  Mpwu
onpeaeneHnm KonnyecTesa MHdopmMauuu,

3. [losHakoMUTbCA C eanHMLaMN 3MepeHna nHopMauum, NonyYnTb

npakTn4ecKkmne HaBbIKK MO onpegeneHnto Korm4yecrtea VIH(.*)OpMaLI,I/II/I.

cxoOHbIe OaHHbIe:

npeseHTauus

CodepxxaHue u rnopsidokK 8bIrNnofHEHUS 3a0aHUs:
M3yunTte TeopeTU4eckyto 4acTb.

BbinonHuTe 3agaHus.

TeopeTuyeckas 4acTtb

CywectByeT 2 noaxoaa npw onpeneneHnn konmyectsa nHpopmaumm —
coaepxaTteribHbIN (BEPOSATHOCTHLIN) 1 06 bEeMHbIN (andaBUTHBIN).

CopepxaTesibHbI NPUMEHSAETCA ANa n3MepeHns NHpopmMaunm, NCnonb3yemMomn
4YerioBeKOM, a angaBUTHbIM — KOMIMbOTEPOM.

KomnbioTep He noHMMaeT CMbicra WMHGOPMaunK, NO3TOMy AN €€ U3MepeHusi
HY)XXeH apyron noaxon. MHpopmaumnsa nepefaércst ¢ NOMOLLBIO CUrHANoB. [OpUT 3eNéHbIN
CBET — MOXHO MepexoauTb ynuuy, ropuT KpacHbil — CTOW. [MogHAN pyky Ha ypoke —
YYUTENb MOHSAM, YTO Tbl MOXELWb OTBETUTb Ha €ero Bonpoc. B 3Tux npumepax curHan
MMEET ABa COCTOSIHUS, U3 ABYX BapMaHTOB Mbl Bblbnpaem oauH.

CoobuieHne coaepXut uHOpMaLM, €Cnu OHO MNPUBOAUT K YMEHbLUEHUIO
HeonpeaeneHHOCTU HalMX 3HaHUMN.

KonnyectBo wuHGoOpMaumMmM MOXHO paccMmaTpuBaTb Kak Mepy YMeHbLUEeHUS
HEONPEeAENeHHOCTU  3HaHUs  NPU  NONYYEHMM  UHAPOPMALUMOHHBLIX  COOBLLEHUN
MHopmaTMBHBLIM ANs YernoBeka sBMSETCA TO COoobLleHne, KOTOPOE COAEPXKUT HOBbIE U
NOHATHbIE CBEAEHMS.

FnaBHasa c¢opmyna uHpopMaTUKN CBA3LIBAET MeXAy COOOM KONMUYECTBO BO3MOXHbIX
MHAOPMALUMOHHBLIX coobweHnn N u  kKonuyectBo uHGopmauum |, KOoTopoe Hecet

nonyyYeHHoe coobLueHne:

N=2

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx




KMPK BIF'AP® ®I'B60Y BO «KI'TY»
MO-35 02 09-00[.08.M3

NHOPOPMATUKA | C.24/233

3a eguHuLy KonmMyecTBa WMHGOPMaUUM B Teopuu WHGOPMaLMM MPUHUMAaEeTCsl Takoe
KONMM4YecTBO WHMOPMaLMK, KOTOPOE COAEPXUTCS B MH(OPMALMOHHOM COOGLLEHNN,
YMeHbLUALLEM HeONpeaeneHHOCTb 3HaHWsA B Ba pa3a.

Takas eguHuLLA Ha3BaHa OwUT.

Uzpa «Yeadal yucroy.

- Mawa 3aragan umcrno ot 1 go 20. Ha mon Bonpockl oTBeYvan 6onbLie/MeHbLLe.
- 970 yucno 6onble 10.
- 9TO umcrno 6onblue 15.
- 970 Yucno 6onbie 18.
BbiBOA: 1 yMeHbLUMNa HeonpeaeneHHOCTb 3HaHUM B 2 pasac 1 yragarna 4mcro.
BuT — HanmeHbLLaga eguHULA N3MepPEHUs MHpopMaLni.
C nomouwbio Habopa OUTOB MOXHO npeactaBuTb Nobon 3HaAK M ndoe vncno. 3Haku
npeacTaBnATCA BOCbMUPa3psaAHbIMU KOMOMHaUuaMn 6utos — bantamu.
16anT = 8 6UTOB=2361TOB
Bant — 310 8 GUTOB, paccmaTpMBaeMble Kak eguMHOEe Lienoe, OCHOBHasi eguHuua
KOMMbIOTEPHbIX AAHHbIX.
* Ecnn y Hac gBe aBoudHble undpbl (B61Ta), TO YMCNO BO3MOXHbLIX KOMOBUHALUMA 13

HUX:

22=4; 00, 01, 10, 11

« Ecnu yeTbipe aBonyHble umdpbl (6MTa), TO YNCNO BO3MOXHbBIX KOMOMHALMNA:

2°=16: 0000, 0001, 0010, 0011,
0100, 0101, 0110, 0111,
1000, 1001, 1010, 1011,
1100, 1101, 1110, 1111

Tak kak B 6anTte- 8 OuT (OBOMYHBIX LMEP), TO YACIIO BO3MOXHbIX KOMOMHauun 6utoB B

danTe:
28=256

T.0., 6anT MOXET NPUHNUMATL OAHO N3 256 3HAa4YEHUN UM KOMBMHaUMn GUTOB.

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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ans namepeHund I/IH(bOpMaLl,I/II/I MCNOJ1b3YHTCA bonee KpynHble eOUHNLbI.

Knnobantbl, MmerabanTbl, rurabanTtbl, TepabanTbl 1 T.4.

1 K6anT =1 024 6anTt

1 M6anT = 1 024 Kb6anrt
1 FéanTt =1 024 M6anT
1 T6ant =1 024 I6ant

AndaBuTHbIN Nogxoa K usmepeHuro nHopmauum
CyTb andasuTHOro noaxoda K U3MepeHuto MHopMauumn onpenenseTcs no Konm4ecTsy
NCNONb30BaHHbIX ANS ee NpeAcTaBreHns 3HakoB HEKOToporo andasuTa. Hanpumep, ecnu
npu npeactasneHun ymcna XVIll ncnonb3osaHo 5 3HakoB pumMckoro andgasuta, TO 3T0 U
eCTb KONM4ecTBO MHGopmauumu. To e camoe 4Yucno, T. e. Ty Xe caMyl MHdopmaumio,
MOXHO 3anucaTb B gecatnyHou cucteme (18). Kak Buaumm, nonyyvaetca 2 3Haka, T. €.
Apyroe 3HayeHue KonmyectBa MHGopMaumn. AndaBuTHbIM NOLXO04 NO3BONSAET N3MEPUTL
KONM4YeCcTBO MHOPMALMM B TEKCTE, COCTaBfIEHHOM M3 CMMBOJSIOB HEKOTOPOro andasuTa.
OTO OOBLEKTMBHbLIA, KONMUYECTBEHHbLIN MeToA4 ANnA  U3MepeHust  UHgopmMaumn,

UMPKYNUpPYoLWen B UHPOPMaALIMOHHON TEXHUKE.

Anghasum — KOHe4HbIn Habop CMMBOMOB, UCMONb3yeEMbIX ANS NpeAcTaBneHus
MHOpMaLUK.

MowHocmb anghasuma — 4nCrio CUMBOJSIOB B andasuTe.
Hanpumep, andaBut OECATUYHON CUCTEMbI  CYUCIIEHUA — MHOXECTBO  LMNQp-
0,1,2,3,4,5,6,7,8,9.
MowHocTb aToro andasuta — 10.
KoMnbloTepHbI andasuT, UCNONb3yeMbl ONsi NpeacTaBreHns TEKCTOB B KOMMbOTEPE,
ncnosnbdyet 256 CMMBONOB.
AndaBuT ABOMYHOM CUCTEMBI KOOUPOBaHUSA MHAOPMaLUM UMEET BCEro ABa CUMMBONa-
Ooni1.
AndaBuTbl PYCCKOrO M aHrIMACKOro S3bIKOB UMEKT pasfnnyHoe Yncno Byks, MX MOLLHOCTMU
— pasfiyHbI.
NHdopMaumoHHbIn  BeC cumBona (KONMMYecTBO WHopmauunm B OAHOM CUMBOSE),

BblpaXeHHbIN B 6uTtax (i), n mowHocTb andasuta (N) ceasaHbl mexay cobon dhopmynom:

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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N =2
raoe N — 3To KofiM4ecTBO 3HAKOB B andaBuTe 3HaKOBOM CUCTEMbI UITM MOLLHOCTb
MHdopmaLmMoHHas eMKOCTb 3HAKOB 3aBMUCUT OT UX KONMyecTsa B andasute. Tak,
NMHopMaLNOHHaA eMKOCTb BYKBbI B pyCCKOM andasuTe, ecnv He Ucnonb3oBaTb OykBy
«€y», COCTaBNseT:
32=2,

| =5 6utos

B natuHckom andasute 26 6ykB. MHOpMaLMOHHAA eMKOCTb ByKBbI JTAaTUHCKOMO
andgasuta Takke 5 6uTos.
Uem OGonbluee KOMMYEeCTBO 3HaAKoB B andasute, Tem Oonbllee KOnMyecTBO

nHdopmMauum Hecet 1 3Hak andasuTa.

KonnuyectBo nHdopmMaumm B COOBLLEHUN MM MHAOPMALMOHHLIN 00BLEM TekcTa- Ic, paBeH
KONn4ecTBy MHOpPMaLnn, KOTOpoe HeceT OAMH CUMBOM-l, YMHOXEHHOEe Ha KOnmM4ecTBo
cumBonoB K B coobLueHnu:
lc=K*iowur

Hanpumep, B cnoee «uMHgopmaTukay 11 aHakoB (K=11), Kaxkabli 3HaK B PyCCKOM
andasuTe HeceT nHdopmaumio 5 6utos (I=5), Torga KonMyecTBo MHOpMaLMn B CrioBe
«nHpopmaTtnkar» lc=5x11=55 (butos).
C nomolubto dpopmynbl N = 2! MoXxHO onpegenvTb KONMYeCcTBO MHAOpMaLUn, KOTOpoe
HeceT 3HaK B JBOMYHOM 3HakoBom cucteme: N=2 = 2=2! = 21=2! = |=1 6ur
Takum obpasom, B ABONYHOM 3HAKOBOW cucteme 1 3Hak HeceT 1 6uT nHgopmaumu. Mpu
ABOVYHOM KOAMpoBaHUM 06beM MHOpMaLnm paBeH AMHE ABOMYHOrO Koaa.
Uem Gonbluee KonM4eCcTBO 3HAKOB COAEPXKNUT andaBuT 3HAKOBOW CUCTEMBI, TEM BonbLuee
KONM4ecTBO MHGOPMALMM HECET OAMH 3HaK

3adaHus

1. Mepesegun 40 6uT B GanTol.

2. Y Bac ecTb XpaHunuuie OaHHblIX, 06beM KOTOPOro cocTtaensieT 5 netabanr.

CKonbko 6aNTOB COAEPKUTCA B 3TOM XpaHunumLLe?

3. Pewwnte 3apgadvy: CuuTasn, 4TO OAMH CUMMBOS KOOMPYETCA OOHUMM GanToM,

nogcuntate B HGantax KOnNu4ecTBo MHGOpMaLuMK, coaepxalleeca B dpase: «Bek xusu,

BEK Y4MUCb.»

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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4. Ha oak3ameHe Bbl 6epeTe 9k3aMeHauMOHHbIM GuneT, ¥ npenogaBaTenb
coobulaeT, 4To coobLlleHne O ero Homepe HeceT 4 Outa uHdopmauuun. Onpepenute
KONIMYECTBO 3K3aMeHaLUMOHHbIX BMNEeTOB (3anuunTe NosIHOE peLUeHne)

5. TllecHsa copgepxut 32 HOTbl. Kakoe konnyecTBO MHGOpMaUUM HeceT ofHa HoTa
3TOW NecHN? (3anumnTe NosriHoe peLueHune)

6. CuuTas, 4To OAMH CMMBON KOoAupyeTcs ogHum Gamtom, nogcumTtaTb B Gamtax
KonuyecTBo MHopmaLmu, cogepxalleecs B opase: «He genan n3s myxu cnoHa.»

7. CoobLieHne o0 TOM, YTO Ball APYr XMBET Ha OEeCATOM 3aTaxe HeceT B cebe 4
6uTta nHpopmaumn. CKoNbKo aTaxen B Agome?

8. Kakoe konuyecTtBo MHpopMauun O LBETE BbIHYTOrO Lapuka 6yaeTt nony4deHo,
€eCcnun B Henpo3payHoM nakeTe xpaHatcea: 10 6enbix, 20 kpacHbix, 30 cnHUX n 40 3eneHbIX
LapukoB?

9. Hanmtn obvem uHpopmauum, cogepxaiwencsa B Tekcte ns 3000 cumsonos,
HanMCaHHOM PYCCKMMK BykBamu.

10. [Ins 3anucu nucbma Obin MCnonb3oBaH andgaBuT MOLLHOCTBIO B 16 CMMBOSIOB.
Mucemo coctosno u3 25 cTpok. B kaxgom cTtpoke Bmecte ¢ npobenamn 6bino 64
cumBorna. Ckonbko 6anT nHpopmMaumm cogepxano NnMcbMo?

11. YepHo-6enoe nsobpaxeHne nmeet 8 rpagaumn sapkoctn. Pasmep nsobpaxxeHms
10*15 cm. PaspewweHne 300 Touek Ha grorm (1 grormm = 2,5 cm). Ckonbko K6ant namaTtu

TpebyeTca Ans XxpaHeHUs n3obpakeHns B Hecxxatom Buae?

Bbi80o0b1 u npedrnoxeHus o npodesiaHHoU pabome
CodepxaHue omyema:

1. HammeHoBaHMWe npakTM4ecKoro 3aHATUSA
Llenb 3aHaTUSA

CnnCcoK ncnonb3yembiX NCTOYHUKOB

BbiBoAbl M NpeanoXxeHus

o &~ b

[aTta n nognucb KypcaHTa 1 npenogasaTens

Bonipocbi 0r1si caMorposepKu:
1. Onpegenute konuyectBo MHdopmaumm ¢ nosnuum «MHOOPMATUBHO» nnu
«HEMH®OPMATUBHO»
e Cronuua Poccuun — Mocksa

° Cymma KBaApaToB KATETOB paBHa KBaapaTty rmrnoTeHy3bl

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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e DOundgenesa 6awHa secut 9000 TOHH
e [lndpakumen cBetTa HasblBaeTCs COBOKYMHOCTb SIBIIEHUN, KOTOpble OOYCrOBMEHbI
BOJTHOBOWM NpUpOAoON cBeTa u HabnogaTcs nNpy ero pacnpocTpaHeHun B cpeae c
pe3Ko Bblpa)X€HHOW ONTUYeCKOM HEOLHOPOLHOCTbLIO
2. Ectb nun cBasb mexay andaBUTHLIM NMOAXOO0M K U3MEPEHUD MHopMauun 1
cogepxxaHnem nHoopmaumm?
3. OueHute 06bemM 04HOM CTPaHMLbI 4AaHHOIO NPaKTUYECKOro 3aHATUA B GanTax.
4. YT0 Takoe OMT C NO3ULMM angaBUTHOIO NoaxXoaa K U3BMEpPEHNIO MHGopMaLmmn?
5. Kakve eaouHuubl MCNOMb3yTCA ANS M3MepeHust obbemMa WHGopMauun Ha
KOMMbIOTEPHbIX HOCUTENAX?
6. Kakue cyLiecTBYIOT NOAXOAbI K ONpeaeneHuio KonuyecTsa nHopmaLmmn?
7. B 4em cocTouT oTnn4ymMe ogHoro nogxoda ot gpyroro?
8. Ha kakyo BenuunHy otnnyaetcsa 6ant ot K6, K6 ot M6, M6 o1 6?
9. Yto Takoe OGUT nNpu CMbICIOBOM W andaBMTHOM NOAXOAE K ONpeaeneHuto

KonuyecTtsa MHpopmaummn?

Ypok Ne2 KomnbroTtep u uucgpoBoe npeacraBneHme UHdopmauuu.
YcTponcTBO KOMNbIOTEpPA.

Llenb 3aHamus:

1.Mo3HakoMuTb oOby4arLWwmMxcss C annapaTtHbiM  YCTPOMCTBOM KOMMbKOTEPA U

Ha3Ha4YeHNEM OCHOBHbIX YacTeun KOMIMbIOTEPA.

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Puc. 1. CtpykTypa annapatHoro obecnederus K.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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NHorga roBopAT «NepCoHanbHbIN KOMObLTEPY». YTOYHEHME «I'IepCOHaJ'IbeIIZ» 30ecb He

CNyYanHO — 3TO 3HAYUT CBOW, NINYHbLIA, JOCTYMNHbIN BONBLUNHCTBY NIOAEN, BEOb
cyuwiecTByeT 60oMbLIOe KONMYECTBO APYrMX BUOOB KOMMbIOTEPOB, KOTOPLIE
nepcoHanbHbIMU HUKaK He Ha3BaTb — paboune cTaHuUK Ong NpeanpuaTun, cepBepbl Ans
CBSI31 MHOXECTBA KOMMNbIOTEPOB B CETb U Ap. B AaNbHENLLEM, TOBOPS «KOMMbIOTEP» Mbl
Oyoem nmeTb B BUAQY MMEHHO NEPCOHaNbHbIN KOMMbLIOTEP.

[MepcoHanbHbIM KOMOLKTEP — 3TO KOMMbIOTEP, NpeaHa3HauYeHHbIn 4na 0b6CcnyXnBaHms

oaHoro pabouyero. o cBoMM xapakTepucTukam OH MOXET OTnundaTbea oT 6onbmnx IBM,
HO PYHKLMOHANbHO CnocobeH BbINOSTHATL aHannornyHble onepaumn. Mo cnocoby
3KcnnyaTaumm pasnuyatroT HacTosNbHbIe, MOpTaTUBHbIE N KapMaHHble mogenu MNK. B
AanbHenwem Mbl 6ygem paccmaTpuBaTb HAaCTOSMbHbIE MOAENN U NPUEMbl paboTbl C HAMMN.
Ha coBpeMeHHOM pbIHKE BbIYUCIIUTESNIbHOM TEXHUKN pasHoobpasne moandukaumin n
BapMaHTOB KOMMbOTEPOB OFPOMHO, HO NOOON, Aake caMblil HEOBbIYHbBIN KOMMSEKT
HEN3MEHHO BKIOYAET OOHU U T€ XKe BUAbl YCTPONCTB.
basoBas koHdpurypaums MK - MMHMManNbHBIN KOMMNEKT annapaTHbIN CPeaCTB,
AOCTaTOYHbIN Ans Havana paboTbl ¢ KOMNbIOTEPOM. B HacTosiLee BpemMs Ans
HacTonbHbIX MK 6asoBoi cunTaeTcs KOHUrypauus, B KOTOPYH BXOOUT YeTbipe
yCTponcTBa:
* CuctemMHbI ONOK;

* MoHuTOp;

» KnaBuartypa,;

* Mbiwb.
CucteMHbIN GNOK — OCHOBHOM 610K KOMMNbIOTEPHOM CUCTEMBI. B HEM pacnonaratoTcs
YCTPOUCTBA, CHNTAKOLLMECH BHYTPEHHUMN. YCTPOUCTBA, NOAKITOYAOLWNECA K CUCTEMHOMY
OMOKy CHapy»Xu, CYUTAIOTCS BHELLUHUMN.
B cuctemHbIn 610K BXOAUT npoueccop, onepaTtnBHas namsiTb, HAKOMUTENM Ha XXECTKUX U
rMMOKMX MarHUTHbIX OUCKaXxX, Ha ONTUYECKUI ANCKaX U HEKOTOpbIE Apyrve ycTponcTea. Ha
NULEBON NaHenNn Bbl BUAUTE HECKOSBbKO KHOMOK — y>Ke N3BEeCTHasi BaM KHonka Power —
BKINtOYEHNSA 1 KHOMKa Reset — nepesarpyska KomnbioTepa, Nofb30BaTbCS KOTOPOW MOXHO
NULWb C paspeLlleHns yuntens. HeckonbKo CBETOBbIX MHANKATOPOB — BKIHOYEHUS U
obpalleHns K XecTkoMy aucky. [iBa guckoBoaa — Anst KOMMNAKT-ANCKOB U OUCKET.
MoHuTOp — YyCTPOMCTBO ANS BU3yaribHOro BOCMPOU3BEAEHUS CUMBOSIbHON U rpadouyeckomn

I/IH(*)OpMaLl,I/II/I. CJ'Iy)KI/IT B Ka4yecTtBe yCTpOﬁCTBa BbiBoAa. OHM oTAanNeHHO HanoOMUHarT

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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ObITOBbIE TENEBU30PbLI. B HACTONBHBLIX KOMMbIOTEPAX 0OBLIYHO UCMOMb3YHTCSA MOHUTOPLI Ha
3NeKTpoHHO-ny4eBon Tpybke (BJ1T). M3obpaxeHne Ha akpaHe MOHUTOpa co3aaeTcs
My4YKOM 3FIEKTPOHOB, UCMYCKAEMbIX SNIEKTPOHHOW NYLUKOW. STOT NYy4OK SNEKTPOHOB
Pa3roHSAETCS BbICOKMM 3MEKTPUYECKMM HaNpshXKeHNeM (OeCATKM KUIOBOMbLT) U NagaeT Ha
BHYTPEHHIOK MOBEPXHOCTb 3KPaHa, NOKPbITY MIOMUHO(OPOM (BELLECTBOM, CBETALLMMCS
noA BO3AENCTBMEM My4YKa SNEKTPOHOB).

Cuctema ynpaBneHusi ny4ykom 3actaBnsieT npoberatb ero NnoCTpoYHO BECb 3KpaH (co3gaeT
pacTp), a TaKkke perynmpyeTt ero MHTEHCUBHOCTb (COOTBETCTBEHHO APKOCTb CBEYEHUS
TOYKM NtomMuHodpopa). MNonb3oBaTtens BUANT n3obpaxxeHne Ha aKpaHe MOHUTOpPA, Tak Kak
NOMUHOMOP M3ny4YaeT CBETOBbIE Ny4Yn B BUAMMOW YacTu cnektpa. KadecTtso
n3obpaxeHns Tem BbilE, YEM MEHbLLE pasMep TOYKN N306paxKeHNs (TOUKN
nomMmMHOpopa), B BbICOKAYECTBEHHbLIX MOHUTOPAX paamep Todkn coctaBndet 0,22 mm.
OaHako MOHUTOP ABNSAETCHA TakKe MCTOYHUKOM BbICOKOrO CTaTMYECKOrO 3f1eKTPUYECKOro
noTteHumana, anekTPOMarHUTHOrO U PEHTIEHOBCKOrO N3MNy4YeHN, KOTOPbIE MOTYT
okasblBaTb HebnaronpuaTHoe BO3AeNCTBME Ha 340PpOBbe YerioBeka. CoBpeMEHHbIe
MOHUTOPbI NpakTU4eckn 6esonacHbl, Tak Kak COOTBETCTBYIOT XECTKMM CaHUTapHO-
rMrmneHnYyeckum TpedoBaHnAM, 3aPKCUPOBaHHBIM B MEXAYHAPOAHOM CTaHAapTe
6esonacHoctn TCO'99.

B nopTaTuBHbIX U KAPMaHHbIX KOMMbIOTEPAX NPUMEHSIOT NSIOCKME MOHUTOPbI HA XNOKNX
kpuctannax (XKK). B nocnegHee BpeMsi Takne MOHUTOPLI CTanu LWMPOKO UCMNOMNb30BaTbLCA
N B HACTOSbHbIX KOMMbOTEPAX.

LCD (Liquid Crystal Display, >xugkokpuctannuiyeckmne MOHUTOPbI) caenaHbl U3 BellecTsa,
KOTOpPOE HaxoAUTCS B XMOKOM COCTOSIHUM, HO Npy 3TOM 0bnagaeT HEKOTOPbIMU
CBONCTBaMM, NPUCYLLIMMWN KPUCTANIMYECKNM TernamM. akTUYecKkn 3To XKULOKOCTH,
obnapgatowme aHN3oTpPonNnen CBOUCTB (B YaCTHOCTU, ONTUYECKMX), CBA3AHHbIX C
YNOPSIAOYEHHOCTBIO B OpMeHTauumn monekyn. Monekynbl XXnakunx Kpuctannos nog
BO34ENCTBMEM IMIEKTPUYECKOrO HaNps>KeHNs MOryT M3MEHATb CBOK OPMEHTaLMIO U
BCeACTBME 3TOr0 N3MEHSTb CBOWNCTBA CBETOBOIO Jly4a, NPOXOASLLEr0o CKBO3b HUX.
Mpenmywectso XK-MoHUTOPOB nepen MoHuTopamu Ha AJ1T cocTonT B OTCYTCTBUM
BpeAHbIX AS1S YernoBeKka 3fIEKTPOMAarHMTHbIX U3ry4YeHun n komnaktHoctn. Ho XKK-
MOHUTOPbI 06nagatoT n HegocTaTkamu. Hanbonee BaXHble U3 HUX — 3TO NJioxas
uBeTonepeaaya u cMasbiBaHne H6bICTPO ABMXKYLLENCA KapTUHKKU. VIHaYe roBops, ecnu
B35ITb JOCTATOYHO KayeCTBEHHbIN OJIT-MOHMTOP, TO OH ByaeT npurogeH Ans nobbix

3aga4 6e3 oroBopok — Ans paboTbl ¢ TEKCTOM, Ans o6paboTkm hoTorpadmn, Ansa urp m
HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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Tak ganee; B To xe BpeMa cpean XKK-MOHUTOPOB MOXHO BblAeNUTb MOAENU, noaxoasiume
ANSA Urp — HO OHM HENPUrOoAHbI ANs paboTbl ¢ hoTorpaduamMm, MOXXHO BbIAENUTbL MOLENMN,
nMetroLme nNpekpacHyto uBeTonepeaady — HO OHU NJI0OXO NOAXOAAT ANS AUHAMUYHBIX Urp,
W TaK ganee.
MOHUTOPLI MOTYT UMETb pasnu4yHbIA pasmep akpaHa. Pasmep guaroHanu akpaHa
n3mepsieTcsa B Arommax (1 gronm =2,54 cm) n obbl4HO cocTtasnseT 15, 17, 19 n 6onee
JIONMOB.
KnaBuaTtypa — knasuLwHoOe YyCTPOMCTBO, NpeaHa3Ha4YeHHoe aAng ynpasneHnsa paboTon
KoMnbloTepa 1 BBoAa B Hero nHgopmaummn. MiHpopmaumna BBoANTLCA B BUae andaBUTHO-
UM POBLIX CUMBOSBbHBIX AaHHbIX. CTaHgapTHas knasuatypa umeet 104 knasuwm n 3
NHOPMUPYOLLNX O pexxmMmax paboTbl CBETOBbIX MHAMKATOPA B MPABOM BEPXHEM Yrly.
MbIWwb — YCTPOMNCTBO «rpadomyeckoro» ynpasnenus. [Npn nepemeLieHnm Mol no
KOBPUKY Ha 9KpaHe nepemeLLaeTcs ykasaTterb MbIWn, NPy NOMOLLM KOTOPOro MOXHO
yKasblBaTb Ha 00beKTbI U/nnn BelbnpaTtb UX. MIcnonb3ya KnasuLnM MbIlWN (MX MOXET ObITb
ABE U Tpy) MOXHO 3a4aTb TOT UK APYron Tun onepaumm ¢ 06beKToM. A C MOMOLLIbIO
Konecuka MOXHO NPOKpy4MBaTb BBEPX UMW BHU3 HE yMeELLaoLWMECs LENMKOM Ha 3KpaHe
n3o0paxeHns, TEKCT unn web-cTpaHuubl. B ONTUKO-MeXaHUYeCKUX MblllaX OCHOBHbLIM
paboynmM opraHoM SIBMSIETCA MacCUBHbIN LWap (MeTannyeckui, NoKpbITbIN pe3nHon). MNpu
nepemeLLeHNN MbILLM NO NMOBEPXHOCTM OH BpallaeTcs, BpalleHne nepegaetcsa AByM
Banam, nosioXXeHne KOTopbIX CHUTbIBAETCA MH(PpaKpacHbIMM onTonapamu (T.e. napamm
«cBeTomsnyyaTenb-poTONPUEMHUK» ) U 3aTeM NPeodpasyoLNNCA B ANIEKTPUYECKUI
CUrHan, ynpasnswoLWnn OBMXKEHNEM yKa3aTes MbllLM Ha 3KpaHe MOHUTopa. [NaBHbIM
«BparoM» Takon MbILLW SBRSIETCA 3arpA3HeHne.
B HacToslLee BpeMs LUMPOKOE pacrnpoCcTpaHeHne Noslyunsiv onTU4eCcKMe Mbilln, B
KOTOpPbIX HET MEXaHNYECKMX YacTeln. VICTOYHMK CBEeTa pa3MeLLeHHbI BHYTPU MbiLUN,
ocBeLlaeT NOBEPXHOCTb, @ OTPaXXEHHbI CBET ouKcMpyeTcsa (POTONPUEMHUKOM U
npeobpasyeTcs B NnepeMeLLeHne Kypcopa Ha akpaHe. CoOBpeMeEHHbIE MOAESNUN MblLLEN
MoryT 6bITb 6€CNPOBOAHBIMY, T.€. MOAKITHYALWMMUCA K KOMMbIOTEPY 6e3 noMoLm
kabens.

MepucepnmMHbIMU Ha3bIBalOT YCTPOMUCTBA, NOLKIOYAEMbIE K KOMMNBIOTEPY U3BHE.
O6bI4HO 3TN YCTPOMCTBA NpegHa3HayeHbl A5 BBOAA M BbIBOAA UHApOpMaLUU.
BoT HekoTOpble U3 HUX:
* [NpuHTEp;

» CkaHep;
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* Mopew;
» Web-kamepa.
* DVB-kapTa 1 cnyTHMKOBasi aHTEHHa,;

MpuHTEp Cny>XnMT Ansa BbiBOAA UHGOPMaUUK Ha ByMaxkHbIn HocuTenb (Bymary).
CyLiecTByIOT TpY TUMNA NPUHTEPOB: * MATPUYHbLIN * CTPYWHLIN * Nla3epHbIn
MaTpuyHble NPUHTEPBLI — 3TO NPUHTEPLI YAApHOro AencTeus. MNeyaTarowasa ronoska
MaTPUYHOro NpUHTEpPa COCTOMT U3 BEPTUKAIIbHOMO CTONOLA ManeHbKUX CTepXXHeNn
(06bI4HO 9 nnu 24), KoTopble NOL BO3AENCTBMEM MArHMTHOrO NONSA «BbITanNknBaTCsa» U3
rofIOBKM M yaapAoT no 6ymare (Y4epes kpacawyto neHty). Nepemewasncs, nevaTaroLlas
rofloBKa ocTaBnsieT Ha Bymare CTpPOKy CMMBOJSIOB. HegocTaTkm MaTpuYHbIX NPUHTEPOB
COCTOSAT B TOM, YTO OHM MeyaTatoT MeafeHHO, NPOU3BOAST MHOIO LyMa 1 KayeCcTBO
rneyaTn OCTaBnsieT XenaTb Ny4dwero (COoTBETCTBYET NPUMEPHO KayeCTBY NULLIYLLIEN
MaLUNHKK).

B nocnegHue rogbl WMpokoe pacnpocTpaHeHne nonyyYnnmn YepHo-6enbie n LBeTHbIe
CTPYWHbIE NPUHTEPBI. B HUX nCnonb3yeTcsa YepHUbHasa neyaTaroLlasa rofoska, Kotopas
noa gasneHnem BbibpacbiBaeT YepHUNa n3 psaa Menbvyanwmnx oTBepCcTun Ha bymary.
Mepemelyascb Boonb Gymaru, nedartatoLasi rorioBka OCTaBnAsieT CTPOKY CUMBOJIOB UK
NOJSIOCKY M30bpaxeHus.

CTpyWnHble NpMHTEPBI MOrYT Nevatatb 4OCTAaTOYHO BbICTPO (40 HECKOMbKUX CTPaHWUL, B
MUWHYTY) 1 NPOM3BOAAT Mano wyma. Kayectso nevatu (B TOM YnCnE 1 LIBETHOWN)
onpeaensieTcs paspeLuaroLlent CnoCOBHOCTLIO CTPYMHBLIX NMPUHTEPOB, KOTOpPasi MOXeT
pocturatb ootorpacumyeckoro kavectsa 2400 dpi. 3To o3HayaeT, 4To nosiocka
n3obpaxeHusa no ropudoHTanu gnvHon B 1 grormm popmmpyetca ns 2400 Touek
(4epHUNbHbBIX Kanenb).

INazepHble NpuHTEPBLI 06ecnevnBatoT NpakTUYeckn GeCLLYMHYI0 nevatb. BbICOKyto
ckopocTb neyaTtu (4o 30 cTpaHuL, B MUHYTY) Na3epHble NPUHTEPbI JOCTUraloT 3a cYeT
NOCTPaHUYHOM NevaTn, Npu KOTOPOKM CTpaHuLa neyaTaeTcs cpasy LEefMKOM.

Bbicokoe Tunorpadhckoe kayecTBo neyaTu fia3epHbIX NPUHTEPOB obecnednBaeTcs 3a cyeT
BbICOKOM paspeLuatoLern cnocobHocTu, kotopas moxeTt gocturate 1200 dpi n 6onee.
Mnottep. [N BbiBOAA CINOXHbIX U LUMPOKOOPMAaTHLIX rpadouyecknx 06bEKTOB
(nnakaToB, YepTexen, ANEKTPUHECKNX U SNEKTPOHHBIX CXEM U NP.) UCNOMb3YHTCA
crneunarbHble YCTPONUCTBA BblBo4a — MNOTTepbl. [MpnHUUN gencTBna nnoTrepa Takom xe,
KaK U CTPYWHOro NpuHTepa.

CKaHepbl cnyxat anda aBToMmatun4ecKoro sBoga TeKCToB U Fpa(bI/IKI/I B KOMMNbIOTEP.
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CkaHepbl ObIBalOT ABYX TUMOB:  * PyYHble  * NSIAHLWETHbIE.

Py4HoM ckaHep Onst KoMMNblOTEpPa NOXOX Ha CKaHep, UCMNoNb3yeMbli B CynepmapkeTax ans
CUMTbIBAHUSA LWITPUX-Koda. Takon ckaHep nepemMeLlaeTca no nIncty ¢ MHgopmauunen
NOCTPOYHO BPYYHYIO, U MHGOPMALMS 3aHOCUTCSA B KOMMbIOTEP AN AanbHENLLEro
penaktMpoBaHus. [NNaHWeTHbIA ckaHep BbIrMAAUT U paboTaeT NPUMEPHO Tak e, Kak n
KCePOKC - NpMNOgHMMAETCS KpblLlKa, TEKCT UNN PUCYHOK NomeLlaeTcsa Ha paboyee none, u
MHdopMauus cumTbiBaeTcs. [NaHWweTHbIE CKaHepbl B HaLLe BpeMS 06bIYHO BCE LBETHbLIE.
Cuctembl pacno3HaBaHWsi TEKCTOBOW MHdbOpMaLMK NO3BONSOT NpeobpasoBaTb
OTCKaHMPOBAHHbLIN TEKCT M3 rpadnyeckoro gpopmaTta B TEKCTOBbIN.

Paspeluatowias cnocobHocTb ckaHepoB cocTaBnsaeT 600 dpi u Bblwwe.

Moaem unu mogemMHas nnara CryXuT A5l CBs3M yOan€HHbIX KOMMbIOTEPOB MO
TenedgoHHon cetn. Mogem GbiBaeT BHYTPEHHUI (YCTAHOBIEH BHYTPU CUCTEMHOIO 6510Ka)
N BHELIHWI (pacnonaraeTcs psgoM ¢ CUCTEMHbIM B1OKOM 1 CoOeAMHSIETCA C HAM NpU
nomowm kabens.

DVB-kapTa n cnyTHMKOBaA aHTeHHa Cry)XaT 4S5 Tak Ha3blBaE€MOro «aCUHXPOHHOIo»
NoaKNYeHns Komnbetotepa kK cet MHTepHeT. [MNpn Hanndnn DVB-kapTbl U CNYTHUKOBOK
aHTeHHbl ANa coeanHeHus ¢ IHTepHeToOM MCNoNb3yeTcAa ABa KaHarna CBA3W: A1
nepenayv g4aHHbIX OT NOSib3oBaTeNs UCMNOSb3yeTCAa MOAEM, a AN npuemMa — ClyTHUKOBbIV
KaHar, CKOpOCTb NMOTOKAa AaHHbIX B KOTOPOM B HECKOJTbKO pa3 NpeBbILLAeT MOLEMHYHO.
[ns opraHmnsauumn Ha 6eckpanHux IHTepHeTa BUOeOKOHGEPEHUMIA (M NPOCTO
6ontoBHW) npuroauTcs Beb-kamepa. C NOMOLLbIO 3TUX YCTPOUCTB (U, eCTECTBEHHO,
ObICTPbIX JTOKanbHbIX CETEN), MOXHO B JII060M MOMEHT YCTPOUTbL COBELLaHMe CO CBOMMMU
COTPYyAHMKaMW, HE OTPbIBasi OHbIX OT HACKXKEHHbIX pabounx MecT. A 3TO, Kak nokasbiBaeT
npakTuka, gaeT BeCbMa OLLYTMMYHO NPaKTUYECKY0 NOsib3y.

OroBopumcsa cpady — O HACTOSALWMX Buaeokamepax 34ecb peyun He nget. To ecTb MoxeTe
Aaxe 1 He MeyTaTb O XOpoLUen ONTHKe, O KaYeCTBEHHOM LiBeTONepeaaye u Tomy
nogobHom pockown. la n coxpaHaTb BUAeonsobpaxeHune ¢ Beb-kamepbl Bam 1 B rofioBy
He npuaeT. Beab HyXXeH-TO 3TOT arperaT coOBceM Ansa Apyroro — obecneynBatb
NOCTYNEeHMe Ha BaLl KOMMNbIOTEP BUOEONOTOKA C KAYEeCTBOM U 06BEMOM, AOCTATOYHbIM
ansa nepegayn B IHTepHeTe.

MpakTnyeckn Bce Beb-kamepbl paccynTaHbl Ha paboTy OTHIOAb HE B MEOSIEHHOM peXnme
MoAeMHOro nogknioyeHus. Nogasan MM uMdpoBbIe KaHarbl CBA3M — W BOT TOrga-To aTu

YCTPOWCTBa MoKaxyT cebsl BO BCEN kpace.
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UT0 xe kacaeTcs Poccun, To BO3MOXHOCTN obecneunTb nepegadvy Takoro NoToka AaHHbIX
B peXunme peanbHOro BpeMeHHu, yBbl, Noka HeT. Hn y nepegatolmx yCTPONCTB, HU Y
KaHanoB cBs3un. [103TOMy MakCMMyM, Ha YTO CMOXET pacCcyMTbiBaTb Ball cobecegHuK —
3T0 NOsIBNEHME BaLlen NIMYHOCTN B KPOXOTHOM OKOLLIKE pa3mMepoM YyTb MOMEHbLLE
curapeTHon nadvku (pasmep nsobpaxernmns — 0o 320x200 Toyek). Ecnn aToro Bam
AOCTaTO4YHO, YTO X, NpnobpeTeHne BebG-kaMmepbl CMOXET YyTb CKpacuUTb BalLM Cepble
KOMMbloTEPHbIE OyaHW. [ToCKONbKY n3obpaxeHne Beb-kamepa Bbl4aeT He CTaTUYHOE,
HY>XHO y4eCTb M APYryto BaXKHY BENNYNHY — YacTOTy OOHOBMEHUS KaapoB. Tak BOT, Ha
00ObI4HOM, MOAEMHOM COEANHEHUN AaXe Npu KPOXOTHOM kapTuHke 150x200 Touek
NCKOMBIX 24 KapoOB Bbl, CKOpee Bcero, He nony4ynte (peansHo — oT 10 go 20). A 3HauuT,
PbIBKM U 3a0€pPXKN Hen3bexHbl... ObpaTuTe BHUMaHWE Ha gpyrue nokasaTtenu Beb-
Kamepbl — peakumsi Ha pasfiMyHble YCOBUS OCBELLEHUS, Hann4ine BCTPOEHHOIO NNn
AONOSTHUTENBHOrO0 MUKPOdIOHa, ANMHY coeanHuTernbHoro USB-LwiHypa, cnocobHOCTb
Kamepbl paboTaTb «B CBA3KE» C NOMYSIAPHBIMU NporpamMmmamMm ans royliocoBoro u
BnageoobuieHna (Hanpumep, Microsoft NetMeeting). U, koHeYHO e, Ha MakcumarnbHoe
paspeLleHne: XoTs Ka4yeCcTBo KapTUHKN 640x480 Tovek y)Xe AaBHO CTano CTaH4apToM, Ha
PbIHKE BCTpeYalTcs Moaenu ¢ Kkyaa bonee HU3KMM Noporom paspelueHus (MHorve
Kamepbl cToMMOoCTb0 0 50 gonn. obecneymBatloT paspelleHme nuub Ao 352x288 To4ek).
Kctatn, a 3HaeTe nu Bbl, 4TO XOpoLuasi Beb-kamepa C yCrexomM MOXET 3aMEHUTb
umdgposon otoannapat? BonbWNHCTBO KaMep YMEET He TONbKO nepenaBaThb Ha
KOMMbOTEP NOTOK BUAEOMHGOPMALMK, HO U BblAeprMBaTb U3 3TOr0 NOTOKAa OTAENbHbIE
Kagpbl-kapTuHKK. A BOT nx Gyaywiasa cyabba 3aBUCKT OT KavyecTBa Kamepsbl: Aoporne
MOZENN MOTYT COXPaHsSTb N300paKeHnsi BO BCTPOEHHOW NamMsATH, HE Tpebys NOCTOAHHOro
NOOKITYEHMS K KOMMbIOTEPY, Bonee e aelueBble BbIHYXAEHbI cpa3y cOpacbiBaTb BECb
CBOW «TPy3» Ha XXECTKUN OUCK.

XoT4, KOHEeYHO, HacTosALWMn Lmdposor boToannapat paboTaeT ropasgo ny4yile, u
Ka4yecTBO gaeTt apyroe... Tem 6onee 4To MHOrme umdposbie hoToannapaTbl cpegHen
LEHOBOW KaTeropmm Takxke MOryT, B criydae HeobxogumocTu, nopabortartb 1 BeO-
Kamepamu.

N nocnepHee. MNo4vtn BCe Mogenu kamep, BbinyweHHble nocne 1999 r., nogkntovatTcs K
KomnbtoTep Yepes pasbeM USB u He TpebyroT AONONHUTENBHOMO NCTOYHUKA NUTaHUS.
BHyTpeHHMe ycTponcTBa KOMNbLIOTEPOB.

BHyTpeHHUMM cunTaloTCca yCTPOMUCTBA, pacnonaratowmecs B cMctemMHom 6roke. [Joctyn K

HEKOTOPbIM N3 HNX NMEETCA Ha NUUEBON NAHENN, YTO yﬂO6HO anda 6bICTp0IZ CMEHbI
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NHPOPMaLMNOHHBIX HocuTenen. Pasbembl HEKOTOPbLIX YCTPOWUCTB BbiBEAEHbI HA 3a4HIOK0
CTEHKY — OHM Cny>aT ANs NOAKIYeHNa nepudepuinHoro obopyaoaHus. K HEKOTOPbIM
YyCTPOMCTBaAM CUCTEMHOrO BrioKa AOCTYN He NpeayCMOTPEH — Ans 06bl4HON paboThl OH He
TpebyeTca.

MaTtepuHckasa nnaTta — camasa 6onbluasn nnata NK. Ha Hen pacnonaratotcs marnctpanu,
CBsA3bIBAOLLME NPOLIECCOP C ONEepaTMBHON NaMATbIO, - TaK HasblBaemble WKHbI. K wnHam
MaTEepPUHCKOWN nnaTbl MOAKMYATCA Takke BCe Npoyne BHyTPEHHNE YCTPONCTBA
KomnbloTepa. YnpasnseT paboTon MaTepuHCKON nnaTbl MUKPONPOLLECCOPHbIA Habop
MMKPOCXEM — TaK Ha3blBaeMbl YMMNCET.

Ha koMnbloTEPHOM XXaproHe MaTepuHCKas nrarta HasblBaeTCca «Mamay, «MaTby.
MNMpoueccop. Mukponpoueccop — ocHoBHasa mukpocxema K. Bce BblumMcneHus
BbIMNONHATCSA B HEW. [1poueccop annapaTHO peanuayeTcs Ha 60MbLION UHTErpanbHOn
cxeme (BUC). Bonbliasa nHterpansHas cxema Ha caMoMm fere He ABnsaeTcsa 60nbLIon no
pasmepy 1 npeacTtasnseT cobor, Ha060pPOT, ManeHbKY NIIOCKYH NOMyNpPoOBOAHUKOBYHO
nracTuHy pasmepom npumMmepHo 20x20 MM, 3aKMOYEHHY0 B NIOCKMIA KOpNyC C pagamu
MeTannmMyeckmx WTblpbkoB (koHTakToB). BUC aBnaeTca 6onbLLon NO KONNYeCTBy
anemMeHToB. Micnonb3oBaHne COBPEMEHHbIX BbICOKMX TEXHOMOMIN MO3BONSAET Pa3MecTuTb
Ha BNC npoueccopa orpoMHOE KONMYeCTBO (PYHKUMOHAMbHbIX 31EMEHTOB, pasmepsbl
KOTOpbIX cocTaBnstoT Bcero okosio 0.13 mukpoH (1 mukpoH = 10-6 m). Hanpumep, B

npoueccope Pentium 4 nx okono 42 MnnnnoHos.

XapaktepucTtuka Pentium Il Pentium IlI Pentium 4
Yncno TpaH3ncTopos 7.5 MIH. 9.5 MnH. 42 MnH.
TakTtoBas yactoTa 0.45TTy, 1My 1.4 [Ty v BbllLe

B HacTosiwee Bpema ona npomsBoacTea npoueccopoB cemenctesa AMD64 koprniopaumsi
AMD nepexoauT Ha ucnonb3oBaHWe HoBewnwwero Texnpouecca - HiPerMOS 8 (HiP8). 3tot
TEXHOSTOrMYeCcKnin NpoLecc, No KOTOPOMy B AanbHenweM 6yayT BbinycKaTbCA BCE
npoueccopbl AMD, BkntoyaeT B cebs psag Hambonee NporpecCcuMBHbIX TEXHOMOMMA OIS
npoun3BoACcTBa NMHTerpasnbHbiX cxeM: 90 HM TexHoMorn4yeckoe paspelleHne, MegHble
NPOBOAHUKK, low-K ananekTpuk n TexHonoruo SOI.

lMepexon Ha TexHonornyeckoe paspeleHme 90 HM NO3BOSISIET BbINyCKaTb NPoLeccopbl C

BbICOKOM TaKTOBOM YaCTOTON, NOTpebnsoLwme MeHbLUEe 3HEPrUn N nmerLmne HebonbLuoe
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TennosblgeneHve. Kpome Toro, UCNorb3oBaHMe TPaH3UCTOPOB C MEHbLUEN ANTMHON
3aTBOpa NO3BOSISIET HA MOANOXKKE paBHOW NMowaan pasmectuTtb 6onbLuee Yncno
TpaH3ncTopoB, Hanpumep npoueccop AMD Opteron ¢ kawem L2 1 M6, coctouT 6onee
yem 13 106 MnH. TpaHanctopoB. OcBoeHne 90 HM Texnpouecca - BaXKHbIN Liar K
NPOU3BOACTBY ABYSAEpPHbIX npoueccopoB. CHMKEHME YPOBHA TENNOBLIAENEHNA N
yMeHbLUeHUs nnowaan aapa npu nepexoge Ha 90 HM Texnpouecc No3BOSNIUT COXPaHUTb
MOLLHOCTb ABYSEPHbIX NPOLECCOPOB Ha NPEXHEM YPOBHe, Npu 3ToM obLasn nnowaib
KpucTanna yBenmunTcs He3HauymMTenbHo.

OcHoBHas xapakTepucTuka npoLeccopa — TakToBasi YacTtoTa (M3MepsieTcs B Merarepuax
(MINu) m rurarepuax (I'My)). Yem Bbilwe TakTOBasa YacTtoTa, TEM Bbille
NpPOM3BOAMTESILHOCTb KOMMblOTEpPa. Tak, Hanpumep, npu TaktoBon Yactote 2000 Mly,
NPOoLIECCOP MOXET 3a OAHY CEKyHAY U3MeHUTb cBoe cocTosiHue 2000 munnuoHoB pas. [ns
OonbLUMHCTBA onepauum OAHOMo TakTa HeJOCTaTOYHO, MO3TOMY KONMYECTBO onepauuin,
KOTOpble NPOLECCop MOXET BbINOSTHUTL B CEKYHAY, 3aBUCUT HE TOMbKO OT TaKTOBOW
4acTOTbl, HO MU OT CFIOXHOCTU onepaunii.

EcTb eLle HacKkonbKo BaXHbIX XapakTepUCTUK npoueccopa — TUM sapa U TeXHOMNOorms
NPoOn3BOACTBA, YacToTa CUCTEMHOWN LUMHBI, HO Mbl UX paccMaTpuBaeM Mnoka He byaem.
EQMHCTBEHHOE YCTPONCTBO, O CYLLLECTBOBAHUN KOTOPOro NpOoLEeccop «3HaeT oT
pOXOEHUA» — onepaTMBHAA NaMATb — C HEKO OH paboTaeT COBMECTHO. [laHHble
KOMMPYOTCA B A4EKM NpoLeccopa (perncTpol), a 3atemMm npeobpasyroTca B COOTBETCTBUM
C KOMaHgamu (NporpamMmmon).

OnepaTtuBHas namatb (O3Y), npegHa3HadeHa onst XxpaHeHus nHopmaLmu,
n3rotaBnmeaeTcs B B1ae mogynen namatn. OnepaTtMBHYO NaMsiTb MOXHO NpeacTaBUTb
Kak OBLUMPHBIA MacCKB SiYeeK, B KOTOPbIX XPaHATCS AaHHble U KOMaHAbl B TO BpeEMS, Koraa
KOMMbIOTEP BKIHOYEH. [poueccop MoxeT obpaTntcs Kk nobon s4enkn namaTu.
BaxxHenLwen xapakTepucTmkon mogynen namatn ansetcs éeictpogenctane. Moagynum
namMsiTM MOryT pasnuyaTbCcsa Mexgy cobon nNo pasmepy 1 KONMYECTBY KOHTaKTOB,
ObICTpOOENCTBUIO, NUHDOPMALMOHHOM EMKOCTbIO U T.A.

MoXeT BO3HUKHYTb BONPOC - NoYyeMy 6bl HE NCMONb30BaTh ANA XPaHEHNSA MPOMEXYTOYHbIX
AaHHbIX XXeCTKUN ANCK, BeOb ero o6beM BO MHOro pa3 6onblue? 310 Aenatb Hemnb3s, Tak
KaK CKOPOCTb JOCTYMa K onepaTtMBHOM NaMsAT Y NpoLeccopa B COTHU Thicay pa3 6onbLue,
4YyeM K ANCKOBOW.

Ana onuTenbHOro XxpaHeHUst AaHHbIX U MPOrpamMMm LLUMPOKO NPUMEHSAIOTCA KECTKNE ONCKN

(BI/IH‘-IeCTepr). BbikntoyeHne nutaHus KOMMNbOTEPA HE NMPUBOOUT K OHNCTKE BHELLHEN
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namaTu. XKeCcTKMn AUCK — 3TO Yalle He OA4MH OMCK, a nakeT (Habop) ANCKOB C MarHUTHbIM
MOKPbITUEM, BpaLLatoLwmxcsa Ha obLien ocn. OCHOBHbIM NapameTpoM SBNAETCH EMKOCTb,
namepsiemas B rurabanrtax. CpegHuim pasmep COBPEMEHHOIO XXEeCTKOro AMCcKa cocTaBnsaeT
80 — 160 GanT, npuyem 3TOT NapamMeTp HEYKITOHHO pacTeT.

BuHyecTtepom oH cHavana B WyTKy 6bin Ha3BaH B 1973 rogy, Tak Kak HEKOTOpbIe ero
TEXHUYECKMEe XapakTEPUCTUKM MO HA3BAHMIO MOXOANSIN HA MapKy 3HAMEHUTON BUHTOBKM
«BUHYecTep». C Tex Nop Ha3BaHWe NPUXMUNOChH.

He cMmoTps Ha cBOe Ha3BaHMWe XXEeCTKUI ANCK — BeCbMa XpYnKu Npnbop, Tpedyrowmn
BGepexHoro oTHowweHus. OH BouTcs yaapoB, TONYKOB, Pe3KUX NepenagoB TeMnepaTypbl 1
BNaXXHOCTU, a TaK Xe CUNbHbIX MarHUTHbIX Nonen. MNepemelLeHmne XXeCTKMX ANCKOB
Heo6X0AMMO BbINOSTHATE C MNOBbLILEHHON BHUMATESTbHOCTBIO Y aKKypaTHOCTbHO.
BuaeoapanTtep — BHyTpeHHe YCTPOWUCTBO, YCTaHABNMBAETCH B OOUH U3 pa3beMOB
MaTepPUHCKOW Nnatbl, U CAYXUT Ana obpaboTkm nHpopmaummn, noctynarLlen ot
npoueccopa unn n3 O3Y Ha MOHUTOP, a TaKkke AN BblIpaboTKN yrnpasnsoLWmMx CUrHaNoB.
B nepBbIx nepcoHanbHbIX KOMNbOTEPaX BUAeoaganTepoB He 6bio. BMecTo HMx B
onepaTMBHOM NamMATU oTBoAMNAach HebonbLuas obnacTb ANs XpaHeHUs BUOEO4aHHbIX.
CneumnanbHast MMKpocxemMa (BUAEOKOHTPOSSIEP) CYMThIBara AaHHble U3 S4eek
BMOEONAMSATU N B COOTBETCTBUM C HUMM YNpaBnsana MOHUTOPOM. o Mmepe yny4dleHus
rpacmyecknx BO3MOXHOCTEN KOMMbIOTEPOB 0BNacTb BUAEONaMATM OTAENWUAN OT
OCHOBHOW OnepaTMBHOW NaMATU N BMECTE C BUAEOKOHTPONNEPOM BblAENnnn B
OTAEeNbHbIN NpNbop, KOTOPLIN Ha3Banu Buaeoagantepom. CoBpeMeHHble BUaeoaganTepsbl
UMEeT COBCTBEHHBIN BbIMUCNUTENBHBIN NpoLeccop (BMAEONPOLECCOop), KOTOPbIN CHU3WI
Harpy3Ky Ha OCHOBHOW MPOLLECCOP NPU NOCTPOEHNN CIOXHbIX n306paxkeHnin. OcobeHHO
6onbLUY0 POSib BUAEONPOLLECCOP UrPaeT Npu NOCTPOEHUN HA NNTOCKOM 3KpaHe
TpexXMepHbIX n3obpaxeHui. B xoge Taknx onepaunin emy npuxoamnTca BbINONHATb
0COBEHHO MHOro MaTeMaTUYEeCKUX pacyHeToB.

B HekoTOpbIX MOAENAX MaTEPUHCKUX MNaT YHKUMK BUaeoaganTepa BbiNONHAOT
MUKPOCXEMBbI YMrnceTa — B 9TOM Clly4ae roBopsT, 4TO Bugeoagantep UHTErpupoBaH C
MaTepuHcKon nnarton. Ecnu xxe BuaeoaganTep BbINOSIHEH B BUAE OTAESTbHOIO
YCTPOWCTBA, ero Ha3blBaloT BUAeOKapTon. Pasbem naeokapThbl BbiIBEAEH HA 3aHIOK
cTeHKy. K Hemy nogkntovaeTcss MOHUTOP.

3BykoBowm aganTtep. [1na komnbtotepos IBM PC paboTa co 3BykOM n3HavarnbHO He Obina
npegycMmoTpeHa. lNepBble OecHaTb NeT CyLeCTBOBAHNA KOMMNbIOTEPLI 3TOM NnaTdopMbl

cyMTanncb oUCHOM TEXHUKOM N 06xoannumck 6e3 3ByKOBbIX YCTPONCTB. B HacToswee
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Bpems cpeactea Anst paboTbl CO 3ByKOM CUMTAlOTCA CTaHAapTHbIMKU. [1ns 3TOro Ha
MaTEepPUHCKON nnaTe ycTaHaBnuBaeTcs 3BykoBon agantep. OH MOXET ObITb MHTErpUpoBaH
B YMnceTe MaTepuMHCKOW NiiaTbl UMK BbINOMHEH Kak OTAeNbHas nogkniovaemas nnara,
KOTOpas HasblBaeTCs 3BYKOBOW KapTOW.

Pa3beMmbl 3ByKOBOW KapTbl BbiBEAEHbI HA 3a4HIO CTEHKY KOMMbloTepa. [ns
BOCMNpPOM3BEAEHMS 3BYKaA K HAM MOAKMOYAOT 3BYKOBbIE KONMOHKM UMW HAYLLIHWKW.
OTgenbHbIN pasbeM NpegHasHadeH 4nga NoakNyYeHns MmkpodoHa. Mpu Hanmyuum
creumanbHON NporpaMmbl 3TO NO3BONSAET 3anuckbiBaTh 3BYK. MiMeeTca Takke pasbem
(NMMHenHBbIN BbIXOA) ANSA NOAKITHOYEHUS K BHELUHEN 3BYKO3anuCbiBatoLen nnm
3BYKOBOCMNpPON3BoasALen annapatype (MarHutogoHam, yeunutensam u T.n.).

CeTteBas kapTa (Unv kapTa CBA3M MO FIOKaNbHOW CETN) CIYXUT ANS CBA3M KOMMbIOTEPOB B
npegenax ogHoOro NpeanpuaTus, oTaena unu NoMeLLEeHNs HaxoaaLWmMXCa Ha PpacCTOSAHUN
He 6onee 150 meTpoB Apyr OT Apyra.

Mpn HanMyuKn cneymanbHbIX 4ONOSTHUTENbHBIX YCTPOMUCTB MOXHO OpraHM3oBaTh CBA3b
KOMMbIOTEPOB 1 Ha BonbLUne pacCTOSHUS.

OCHOBHbLIM NapaMeTpoM CETEBOM KapTbl ABMSETCA CKOPOCTb Nepeaayn MHopmaLmm 1
namepseTcs oHa B Merabantax B cekyHay. Tunosas Hopma ot 10 go 100 merabanT B
CeKyHAay.

KoMMyHMKaLMOHHbIe NopTbl. [1Na CBA3WM C pYyrMMK YCTPOUCTBAMU, Hanpumep
NPUHTEPOM, CKaHEPOM, KrnaBuaTypOmn, MbILLbIO U T. M., KOMMNbIOTEP OCHALLaeTCs Tak
Ha3blBaeMbIMy nopTamu. [opT — 3TO He NPOCTO pa3beM 4SS NOAKIIOYEHNA BHELLHETO
obopynoBaHus, XO0TA NOPT U 3aKkaH4YMBaeTCs pasbeMoM. [opT — Bonee cnoxHoe
YCTPOWCTBO, YEM MPOCTO pas3beM, MMeIoLLLEE CBOM MUKPOCXEMbI 1 yNpaBngemoe
nporpamMmmHo.

MpumMepbl NOPTOB:

* COM (nocnegosaTeribHbIN NOPT)

* LTP (napanneneHbIn NopT)

« USB (nocnepoBaTtenbHbI C BbICOKOW MPOM3BOANTENBHOCTBIO)

* PS/2 (yHnBepcanbHbIn Ans NOAKNIOYEHNST MbILIX U KNnaBmaTypbl)

Uepes nocnegoBaTtesibHble NOPThI JaHHbIE NepeaatnTcs nocrneaoBaTensHoO 6anT 3a
OanTtom. lNpegenbHoe 3Ha4YeHne NPon3BOANTENBHOCTM NocneaoBaTenbHoro nopta — 112
K6uTt/c. 3T0ro HegoctaTtovHo AN nepegayn 60nbLMx 06bEMOB AaHHbIX, MO3ITOMY K
nocrnegoBaTesibHbIM NOpTaM NOAKMYAOT YCTPOUCTBA, HEe TpebytoLime BbICOKOW

npon3BoAUTENIbHOCTU: MOOEMbI, MbilLN, YCTapeBLlne Mmoaesin npuHTepos.
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YUepes napannenbHbli NOPT NepeaarnTcsi O4HOBPEMEHHO BCE BOCEMb BUTOB,
coctaBnsowmx oanH 6ant. NpegenbHoe 3HaYeHNne NPON3BOANTENBHOCTM NapannenbHoro
nopta — 5 M6awnt/c. K aTomy nopTy, Kak npaBunio, NogKnoyaeTcsa NnpuHTep.
MpenmyLlecTBO NapannensHOro nopTa ot NocnegoBaTenbHOro 3aknio4aeTcs eLle B
BO3MOXHOCTW UCMONb30BaHWs bonee ANuHHbIX kKabenen ana coeanHeHms (4o 10 m
npotms 1.5 m).

Bce coBpeMeHHbIe KOMMbIOTEPLI KOMMSIEKTYOTCA NOPTaMM HOBOro nokoneHus — USB. 31o
nopTbl NOCreaoBaTeNbHOro TUMNa, HO C BbICOKOW NPOM3BOAUTENBHOCTLIO (40 12 M6awnT/c).
Kpome BbICOKOW NpoM3BOANTENBHOCTU K gocTonHcTBam USB nopToB oTHOoCUTCS yao6CcTBO
paboTbl C HUMU: He TpebyeTca BbikNo4aTb 06opyaoBaHMe Nepesn CTbIKOBKOW, BO3MOXHO
NOAKMNIYEHMNE HECKOSTbKMX YCTPOMUCTB B 0OAHOMY NopTy. MHorme mogenn coBpeMeHHOoM
nepudepuitHoro obopyaoBaHUA MOryT NOAKIIKOYATLCH K NopTam 3TOro Tuna.

Kpome yHuBepcasnbHbIX KOMMYHUKALUMOHHBIX NOPTOB, NpeAHa3HavYeHHbIX A5s noboro
obopynoBaHus, KOMMNbIOTEP UMEET ABa Cneumann3npoBaHHbIX NopTa Ans NOAKMYEHUS
MbILLKX 1 KnaBmaTtypbl — 3TO nopTbl PS/2. [Jpyrue ycTponcTBa K 3TUM nopTtam He

nogkrno4atoTcs.

NHpopmaums, npeactasneHHasa B umdposon popme n obpabartbiBaemas Ha
KOMMbloTEpe, Ha3biBaeTCs AaHHbIMU. [locneaoBaTenbHOCTb KOMaH, KOTOPYHO BbINOSTHAET
KOMMbloTEp B npouecce 06paboTku faHHbIX, HA3bIBAE€TCS NPOrpamMMOn.

Ob6paboTka AaHHbLIX HA KOMMNbIOTEPE:

1. MNMonb3oBaTtenb 3anyckaeT NporpamMmmy, XpaHsiLytocs B 4ONTOBPEMEHHON NaMsaTH, OHa
3arpyxaeTcs B onepaTMBHYIO N HAYMHAET BbINOSTHATLCA.

2. BbINonHeHwme: npoLeccop cYnTbiBaeT KOMaHabl 1 BbINONHAET nx. Heobxognumele
AaHHbIE 3arpyXxarTcda B onepaTuBHY NaMATb U3 ONTOBPEMEHHON NaMATU NN BBOAATCS
C MOMOLLbIO YCTPOMCTB BBOAA.

3. BbIxogHble (Nosly4eHHble) AaHHbIE 3anvCbiBaOTCA NPOLIECCOPOM B ONepaTUBHYO UK
AOJSITTOBPEMEHHYI0 NaMATb, a Takke NpefoCTaBNAITCH MNONb30BaTESNO C NOMOLLLIO
YCTPOWCTB BbIBOAA MHpOpMaLnW.

[ns obecnevyeHns MHPopMaLNoHHOro obMeHa Mexay pasnMyHbIMU YCTPONCTBaMM
AO0SKHa BbITb NpeayCMOTPeHa Kakas-To MarucTpanbe Ansa nepemMeLLeHnsi NOTOKOB

MHdOpMaUuK.
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Mpoueccop OnepaTMBHAaA NaMATE
QBpaboTES AaHHE!X HpaHeHWE f§aHHB 1 Mo R

10 10

WWHa OaHHEE

Wirae evapaea MarncTpanb
L1Ha ynpaeneHWa
Y CTpOMCTES YoTpoHcTES HdonroepereHHan CeTeBRlE
BEOOA BbIBOOE MarATb YCTROMCTEA
BEOA A aHHERX Brelgog g aHHE Y PAaHEHKME gaHHBX K

Maructpans (cuctemHas WmMHa) BKtovaeT B cebst Tpy MHOropaspsiaHble LWWHBI: LWWHY
AaHHbIX, LWWMHY agpeca U LWNHY yNpaBneHusi, KoTopble NPeacTaBnsaoT cobol
MHOronpoBOAHbIE NMHMK. K MarncTpanu nogkno4arTcs NpoLeccop 1 onepaTnsBHas
namsaTb, a Takke nepudepuiiHbie yCTponcTBa BBOAA, BbIBOAA U XpaHEHMS MHpopMaLnK,
KOTopble 06MeHMBatoTCA MHPOPMaLME Ha MaMHHOM si3blke (NMOoCreaoBaTeNbHOCTSMM
Hynen n eanHuL, B hopmMe 3NeKTPUYECKMX MMMNYIbCOB).

LnHa gaHHbIX. 10 3TOM LWWMHE AaHHbIE nepegarnTcd Mexany pasfinmyHbiMn yCTpOIZCTBaMI/I.

Hanpumep, cuntaHHble 13 onepaTMBHON NaMsATV AaHHble MOTYT ObiTb NepeaaHbl
npoueccopy Anst 06paboTku, a 3aTeM NosfyYeHHble AaHHble MOryT ObiTb OTMNPaBEHbI
obpaTHO B onepaTUBHYI NamMaTb AN XpaHeHusl. Takum obpas3om, faHHbIe MO LWNHE
AaHHbIX MOryT NepeaaBaTbCs OT YCTPOWCTBA K YCTPOMCTBY B N06OM HanpaBneHuu.
PaspsiaHOCTb LWWHbBI AaHHbIX onpeaensieTcs pa3psaaHOCTbio NpoLeccopa, To eCTb
KONM4eCTBOM [BOMYHbIX pa3psiioB, KOTOpble MOryT o6pabaTbiBaThCcs UK NepeaaBaThbes
NpoLECCOPOM OAHOBPEMEHHO. Pa3psaaHOCTb NPOLLECCOPOB NOCTOSIHHO YBENMYMBAETCS MO
Mepe pPasBUTUS KOMMbIOTEPHOM TEXHUKW.

LWnHa agpeca. Beibop ycTponcTBa unu s4erkn naMmaTn, Kyga nepecbinarTca unu otkyaa

CUMTBIBAOTCA AaHHbIE NO LWWHE AaHHbIX, MPon3BoauT npoueccop. Kaxxagoe ycTponcTeo
nnn a4enka onepaTUBHOM NAMATU UMeET CBOW aapec. Aapec nepenaeTtcs no agpecHom
LUNHE, NpUYeM curHanbl No HEN nepenaroTcsl B OAHOM HanpaBneHnn — OT npoLleccopa K
onepaTuMBHOM NaMATN N YCTPONCTBaM (OQHOHaNpaBieHHas LWKHa).

PaspsagHoCcTb WKWHBI agpeca onpeaenset obbem agpecyemon namatu (agpecHoe
NPOCTPAHCTBO), TO €CTb KONMMYECTBO O4HOBANTOBbLIX A4E€EK ONepaTMBHON NaMATH,

KOTOpbI€ MOIYyT MMETb YHUKalIbHbIE afpeca.

LvHa ynpaBneHus. o wuHe ynpasJrieHnd nepenaroTca CUrHanbl, onpegendrowme

xapaktep o6mMeHa nHdopmaumen no maructpanu. CurHansl ynpaeneHus NokasblBatoT,
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KaKyto ornepaumio — CYMTbIBAHWE UMK 3anncb MHPOPMaLNN U3 NAaMATU — HYXXHO
NPOU3BOANTbL, CUHXPOHM3NPYIOT 0OMEH MHpopMaLmen mexay yCTpomcTBaMm 1 Tak ganee.
MoayrnbHbIA MPUHLMN NO3BOMSET NOTPEBUTENIO CAMOMY KOMMIIEKTOBATL HYXXHYIO eMy
KOHpUrypaumo KoMmnbloTepa 1 NpousBoauTb NpyU HEOBXOOUMOCTU ee MOAePHN3aLNIO.
Kaxxpasa otaenbHast oyHKUMA KOMMbIOTEPa peannuadyeTcs O4HUM Ui HECKOSTbKUMU
MOAYNAMM — KOHCTPYKTUBHO M (DYHKLMOHANBbHO 3aKOHYEHHbIX 3fIEKTPOHHBLIX 6/10KOB B
cTaHAapTHOM ucnonHeHnn. OpraHnsauns CTPYKTYpbl KOMMbOTEPA Ha MOOYbHOW OCHOBE
aHarnorudHa ctpountenscTsy 6no4Horo goma. OCHOBHbIMU MOAYNAMM KOMMNbIOTEPA
ABNSATCA NaMATb 1 npoueccop. Mpoueccop — 3To YCTPONCTBO ynpasnsowee paboTton
Bcex 6r10koB KoMMnbloTepa. [lencTeumsa npoueccopa onpenensaTcs KomaHgamm
nporpamMmbl, XpaHsiLLencsa B NaMsTu.

MoaynbHasa opraHuMsaums onnupaeTcsa Ha MarncTpasbHbli (LLUMHHBIR) NpUHLMN o6MeHa
MHOpMauunen Mexay yCTponcTsamu.

MarnctpanbHO-MO4YNbHbBIA NPUHUUN UMEET pAS LOCTOUHCTB:

1. anga paboTbl C BHELUHMMW YCTPOMCTBaMMN NUCMONb3YIOTCS Te e KoOMaHbl npoLeccopa,
4YTO M AN paboTbl C NAMATLIO.

2. NOAKMNOYEHNE K MarmcTpanu AonoSTHUTENbHbIX YCTPONCTB He TpebyeT M3MEHEHUN B yXe
CYLLEeCTBYOLNX YCTPOUCTBAX, Npoueccope, NaMsTu.

3. MeHsa cocTaB MOAyIen MOXHO M3MEHATb MOLLHOCTb M Ha3Ha4YeHne KoMnbloTepa B
npouecce ero akcnayaTauuu.

MPUMHUKMN OTKPBITON apXUTEKTYPbI — NpaBusia NOCTPOEHUS KOMMbTEPa, B COOTBETCTBUU C
KOTOPbIMU KaXabln HOBbIN B510K A0mMKeH BbITb COBMECTUM CO CTapbiM U fIerko
yCTaHaBNMBaTbLCSA B TOM Xe MEeCTe B KOMMbIOTEPE.

B komnbloTepe CTOMb e Nerko MOXXHO 3aMeHUTb cTapble 610K/ Ha HOBble, rae 6bl OHU HU
pacnonaranucb, B pesynbtate yero paboTta KOMMNbloTEPA HE TONBKO HE HapyLlaeTCs, HO U
CTaHoOBUTCS Bonee Npon3BoaUTENBHOW. ATOT NPUHLMN NO3BONSET He BblbpackiBaTh, a
MOAEPHU3MPOBATb paHee KyMieHHbIN KOMMNbIOTEP, JIErko 3aMeHsAS B HEM yCTapeBLune
6nokun Ha 6onee coBepLleHHble 1 YAOOHbIE, a Tak e npnobpeTtaTtb 1 ycTaHaBnMBaTb
HoBble 6roku. MNpuyem BO Bcex pasbeMbl 451 UX NOAKMIOYEHUS ABASIOTCA CTaH4AaPTHBIMN

n He Tpe6y+0T HUKaKNX N3MEHEHUN B CaMOW KOHCTPYKUMN KOMNblOTEPA.

Bornipocsi 0151 camornposepKu:
1. YUTto rnaBHOE B 3TOM KOHGMrypaumm?
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2. KT0 13 Bac pasbupan cuctemMHbii 650K 1 3HaeT ero CTpoeHne?
3. UTto camoe rnaBHOE B CUCTEMHOM Groke?
4. YUTO 3HAUMT MarnctpanbHO-MoLYNbHbIA NPUHLMN?
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MpakTnyeckoe 3aHaTMe Ne3 Jlornyeckme oCHOBbLI KOMMNbLIOTEPA

Lenb 3aHsmus:

1.I/I3y‘-IeHl/Ie JIOTNM4eCKNX anemMeHToB KoOMIbloTepa U X Tabnuu, UICTUHHOCTM.
2.I'IOCTpO€HVIe Tabnmy UICTUHHOCTU NOMMYECKNX BbiCKa3bliBaHUN.

3.MPUMEHATL OCHOBHLIE (DOPMYIbl M NpaBuna anredpbl NOrKK

4. Hay4YnTbCA CTPOUTL JTOTMYECKNE CXEMDbI

UcxoO0Hble OaHHbIe: TeOpeTUYeCKnin matepman, Tabnumubl UICTUHHOCTU

CodepxxaHue u rnopsidok 8bINosIHEHUS 3a0aHusi:
M3yunTb TEOPETMYECKYHO YaCTb

BbinonHnTb 3agaHusa

TeopeTunyeckasa 4yacTb

Anrebpa norukm nosiBunacbh B cepeguHe XIX B. B TpyAax aHrMNUCKOro MatemaTmka
[bxopopka byns.

Jloazuyeckoe ebickasblgaHue — 3TO Nboe NoBecTBOBATENbHOE MPEASIOXKEHNEe, B
OTHOLLEHUN KOTOPOro MOXXHO OAHO3HAYHO CKa3aTb, MCTUHHOIO OHO UMK JTIOXKHO. [1pn 3aTOM
He BCSAKOe npenrioXeHue ABMSeTCs NorMyecknm BbicKasbiBaHMeEM. Hanpumep, «XopoLumin
CTYOEHT» HE SIBNSIETCS NTOrMYECKMM BbiCKa3blBaHMEM, TaK Kak HEBO3MOXHO cyauTb 06 ero
WUCTUHHOCTU UMK JTIOXKHOCTU, a BbiCKasbiBaHMe «/IBaHOB — XOPOLUMW CTYAEHT» ABNAETCS
NOrMYeCcKnM BblCKa3blBaHUEM.

Ynotpebnsembie CnoBa 1 CFIOBOCOYETAHUSA KHEY», «U», KUU», KECrU, Moy, «moeada
U mosibko moaday» NO3BONAT U3 YXXe 3a4aHHbIX BbiCKa3biBaHUA CTPOUTb HOBblE. Takue
CnoBa M CriOBOCOYETaHUsI HasbiBalOMCs Jsloaudeckumu  cesskamu. [lpn  aTOM
BblCKa3blBaHWNA, 06pa3oBaHHbIe U3 OPYINX BbICKa3blBAHUN C MOMOLLLIO FTIOMMYECKUX CBSA3OK,
Ha3blBalOTCA cocmasHbIMU. BbiCka3blBaHMe, HE SIBAAIOLLEECS COCTaBHLIM, Ha3bieaemcs
a51IeMeHmMapHbIM.

[Ons Toro 4toObl ObpalwaTbCs K FOMMYEeCcKMM BbICKa3biBaHUAM UM HasHa4dalTCcA
nMmeHa. Hanpumep, 4yepe3 A o0003HaunuM Bbicka3sbiBaHue «[lleTa Obin BO PpaHuum», a
yepe3 B Bbicka3biBaHue «[lletsa 6o B Tanum». Toraa cocTaBHOE BbiCKasblBaHUE NpuMeT
Bug - «leta 6oin n Bo ®paHumn, n B UTanuny, ganee MoXxHoO 3anncatb kpatko: «A U By.
3pecb W — noruyeckas cBsA3ka, A,B — normyeckne nepemMeHHble, KOTopble MOryT

NMPUHNMaTb TOJTIbKO ABa 3HAa4YeHUA: UICTUHHA U JNTOXb, o6o3Havaemble 1 n 0.

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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B anre6pe JIOT'MKN BbICKa3blBaHNA MOryT npuHMMaThb Nnlb ABa 3Ha4YeHUA: UCTUHHA

— 1 unoxb —0.

Pa60Ty NOrMYecKNX 3aeMeHTOB OMNUCLIBAKOT C MOMOLLLIO TabnnL, MICTUHHOCTW.

Tabnuya ucmuHHocmu — 3TO TabnuMyHoe npeAcTaBleHNne fOrM4Yeckon Cxembl
(onepauun), B KOTOPOM MepPeYnCreHbl BCE BO3MOXHbIE COYETaHUS 3HAYEHUIN UCTUHHOCTU
BXOAHbIX CUrHanoB (onepaHaoB) BMECTe CO 3HAa4YeHMEeM UCTMHHOCTU BbIXOAHOIO CUrHana
(pe3ynbTaTa onepaummn) Ans KaXgoro U3 3TUX CoMeTaHWi.

1. Onepauum ¢ NOrMYeCKMMM BbICKa3biBaHUAMMU

C norn4yecknmm BbiCKa3blBaHUSIMM MOXHO MPOM3BOAMTbL CrieayoLmne onepaumm:

1. Onepauyusi ompuuyaHusi.

Onepauus, Bbipaxxaemas cnosoMm HE, HasbiBaeTca oTpuuaHMem, Unn MHBEPCUEN, U
0003Ha4YaeTcsa YepTon Hag BbICKa3biBAHMEM UK 3HAKOM —.

Tabnuua 1. Tabnuua NCTUHHOCTU NIOMMYECKOro oTpuLaHms

Ala
01
110

2. Onepauyusi KOHbOHKUUU.

Onepauus, Bblpaxaemass cBs3konM W, HasbiBaeTca COeOMHEHWEM, WMn
KOHBIOHKLMEN, WKW JIOTMYECKUM YMHOXEHMeM, M obo3HayaeTca 3HakoMm «&» (MOXeT
0603Ha4aTbCA 3HAKOM «A» UNK «-». BbickasbiBaHne F=A&B ncTMHHO TONbLKO TOrAa, Korga
oba Bbicka3biBaHUs A 1 B NCTUHHBI.

Tabnuua 2. - Tabnuua NCTUHHOCTM NTOrMYECKOro YMHOXEHUS

A | B | F=A&B
0|0 0
01 0
110 0
111 1

3. Onepauus Ou3bIOHKYUU.

Onepauus, Bblpaxxaemas cBaskon WJIA, HasbiBaeTca pasgeneHvem, unm
AVN3BIOHKUMERN, UMW NOTMYECKUM CroXeHueM, U 06o3HavaeTcsi 3HaKOM «V» (UMK «+»).
BbickasbiBaHne F=AVB noxHoO TOoraa mn Tonbko Toraa, korga oba BbickasbiBaHusa A n B
NOXHb.

Tabnuua3. -Tabnuua NCTUHHOCTM NOTMYECKOTO CIOXEHUS

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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F=AVB
0

ala|o|lo>
~lo|~|o|m

1
1
1

4. Onepauusi umnnukayuu.

Onepauusa cnegoBaHusl, BbipaXkaemMasi CBSA3KaMWU «ECAN..., TO», «U3 ... CrieayeTty,
«... BIEYEeT ... », HasblBAaeTCsad WUMNIMKauuen u o0003HAYaeTCsA 3HAKOM «—».
BbickasbiBaHMe A—>B noXHo Toraa v Tonbko Toraa, koraa A UCTUHHO, a B noxHo.

Tabnuua 4 - Tabnuua NCTUHHOCTM NIOrMYeckorn OYHKLMN UMAAnKaumm

A | B |F=A-B
0|0 1
0|1 1
110 0
111 1

5. Onepauyus akeusaneHyuu.

Onepauma paBeHCTBa, Bblpaxaemasi CBA3KaMW «Torga W TOMbKO Toraay,
«HeobxoaMMo U OOCTAaTOYHOY», «... PABHOCUIBLHO ...», Ha3blBAaeTCs 3KBMBAnNeHuUmen, unm
ABOMHOMN UMNAukaumnen, n obos3HavyaeTcsa 3HaKaMm «<>» Unn «~». BbickasbiBaHne A«>B
WCTUHHO TOraa v TONbKO TorAaa, koraa 3Havenus A n B coBnagator.

Tabnuuya 5 - Tabnuua UCTUHHOCTU SKBUBANEHLUUn

A |B | F=AcB
00 1
01 0
110 0
111 1

MopsgoK BbINOMHEHMS MOrMYEeCcKMX onepauun 3agaeTcs KpyrnbiMu ckobkamu, HO
AN YMeHbLUEeHNsa 4ucna cKoBoK OO0roBOpUMUCH CYUTaTb, YTO CHavana BbINONHAETCS
onepauusa otpuuaHve (HE), 3atem koHbloHkuuu (M), 3atem gusbloHkumm (UNIW) n B
NOCNeaHIo o4yepeab - UMNIMKaumMmM. OTO Ha3biBaeTCH NPUOPUTETOM Onepauui.

MopsaoK BbINOMTHEHWST TOMMYECKUX OMnepaLn B CII0XKHOM FIOrMYECKOM BbIPpaXXEeHUN:

1. HBepcus;

2. KOHbIOHKUUS;

3. An3boHKUMS;

HokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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4. mnnukayms;

5. OKBMBaANEHTHOCTb.

[ns

NCNONb3YyHTCHA CKOOKM.

2. OCHOBHbI€ 3aKOHbI anre6pb| JIOTUKHN

B anre6pe JIOTMKN BbINOJNMHAKTCA crieayrumne OCHOBHble 3aKOHbI, NO3BOJSIAKOLINE

NPOBOAMTL TOXOECTBEHHble Npeobpa3oBaHnst (YNPOLLEHUS) JOrMYECKUX BbIPAXKEHWUN,

nokasaHHble B Tabnumue 2.1. 3akoHbl anrebpbl NTOrMku

M3MEHEHNA YKA3aHHOIo nop4daaka BbINOJIHEHUA  JTOTMYECKUX onepau,vu7|

3axoH s (AN | ans «M»
1. JIBoHHOro OTPHIAHUA A=A
2. IlepeMecTHT b HBIR AvB=Bv A A&B=B&A
3. CoderaTenbHbIH (AvB)vC=Av(Bv () (A&B)&C=A&(B&C)
4. PacnpenenHTeIbHEIH (AvB)&C=HA&C)v (B&C) | (A&B)vCHAVO) &(BVvO)
5. 3axons! ge MopraHa A v B=A&B A%B=Av B
6. UneMnoTeHTROCTH AvA-A A&A=A
7. Uckmo9eHHA KOHCTAHT Avi=l; AvO=A A&1=A; A&
8. IIpoTHROpETHX — A&A=D
0. Mckmo9eHHE TPETHETO Av A=l —
10. ITornomenua Av(A&BFA A&AvBFA
11. Hcxmogenua (A&B)v (A&B)=B (Av B)&(A v BB
12. Kontpanozuieu (A BB A)

3adaHus

Ne 1. Kakue un3 npennoxeHun aBnAOTCA BbicKasbiBaHuaMn? Onpegenure ux

NCTUHHOCTb. Onpe,u,envlTe TUN BbICKa3bliBaHWA: o0LLee, YaCTHOE UK eauHUYHOE.

1. Bce congatbl xpabpbie

10. Bce meTannbl NpoBOAAT TENNO

2. HekoTopble y4eHUKM OBOEYHUKMN

3. Bce aHaHacbl NpUSATHBI Ha BKYC

4. HekoTopble Mou [py3bs cobupatoT

MapKu

5. Bce nekapctBa HEMPUSTHLI HA BKYC

6. A— nepBas GykBa B andasute

7. HekoTopble measean — bypble

8. TUrp — XuLHOE XNBOTHOE

9. Y HeKkoTOpbIX 3Men HeT SO0BUTbIX

3y6bos

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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AlB —A AVB A&B A—B A—B
HHBEpPCHS | JIMZBHOHKIHA | KOHBIOHKLHA | MMILUIHKALHA | YKBHBAICHIINA
00 1 0 0 l |
0|1 1 l 0 l 0
110 0 l 0 0 0
1)1 0 l l l 1

Mpumep. Kakoe 13 npuBeaeHHbIX MMEH YOOBNETBOPSET NOrMYECKOMY YCIOBUIO:

- (nocnegHsas GykBa rmacHas — nepsas OykBa cornacHasi) & BTopas 6yksa
cornacHas

1) NVPUHA 2) APTEM 3) CTEINAH 4) MAPUA

Ne 2. a) Kakoe 13 npuBedeHHbIX Ha3BaHUMA >XUBOTHLIX YOOBrETBOPSET
NIOrnMYeCcKoMy yCrnoBumIo

—(ecTb Markmi 3Hak & (BTopasi bykBa rmacHas — nsitast Oyksa cornacHas))

1) MEOBE[Db 2) BbIXYXOJ1b 3) MYPABBLE[, 4) OBGE3bAHA

0) Kakoe 13 npyBeAeHHbIX UMEH YAOBNETBOPSAET SIOrMYECKOMY YCMOBUIO

“(nepBaa 6ykBa rnacHaa — nocregHas 6yksa rnacHasa) & BTopas Oyksa
cornacHas

1) UPUHA 2) ONEI 3) CTEMNAH 4) UNNOHA

B) Kakoe n3 npnBeaeHHbIX UMEH yOOBNETBOPSET JIOrMYECKOMY YCITOBUIO:

- (nepeas bykBa cornacHag — BTopasi 6ykBa cornacHas) & (npeanocnegHas
OykBa rnacHas — nocnegHasa 6yksa rmacHas)

1) KPUCTUHA 2) MAKCUM 3) CTEINAH 4) MAPUA

PeweHne nornyeckux BbIpaXeHUA MNPUHATO 3anucbiBaTb B Buae Tabnuy

MCTUHHOCTM — Tabnuu, B KOTOPbLIX MO OENCTBUAM TMOKa3aHO, Kaknme 3Ha4vyeHus

NPUHNMAET Nornm4eckoe BbipakeHune rnpu BCex BO3MOXXHbIX Ha60an ero nepemMeHHbIX.
I'IpM COCTaBneHnn Tabnuubl WCTUHHOCTM ANA  NIOrMYEecKoro Bblpa>XeHun4

Heob6xoaumo YUnTbiBaTh NOPAAOK BbINOJIHEHUA NTOrNMYEeCKUX onepauun, a UMEHHO:

1. penctBusa B ckobkax,

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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NUHBEpCKS (oTpULiaHue),
& (KOHBIOHKUMUSA),

vV (QU3BIOHKLUMUSA),

=> (MMNauKaums),

2

<=> (3KBUBAJIEHTHOCTb).

Anroputm coctaBneHusa Tabnamuybl MICTUHHOCTMU:

1. BbIACHUTb KONMMYECTBO CTPOK B Tabnuue (BblumcnseTcsa kak 2", rge n —
KONIMYECTBO NEepPeMEHHbIX + CTpoKa 3arofioBKOB CTON6GLOB).

2. BbIICHUTb KONNYECTBO CTONOLIOB (BbIMMCNAETCS KaK KONIMYECTBO NEPEMEHHbIX
+ KONNYECTBO JTIOrMYECKMX onepawmmn).

3. YcTaHoBUTb NocneaoBaTenlbHOCTb BbIMOSIHEHUST NOrMYECKNX onepauni.

4. MocTtpouTb Tabnuuy, ykasbiBasi Ha3BaHWUs CTONBLOB M BO3MOXHble HabOopbI
3HaYeHUN UCXOOHbIX NOrNMYECKNX NEPEMEHHBIX.

5. 3anonHuTb Tabnuuy NCTUHHOCTK NO cTonbuam.

6. 3anucaTtb OTBET.

Mpumepsbl.

1. CoctaBum Tabnuuy MCTUHHOCTU Ons dopmynbl «A mnu B unu He By,
KoTopas codepXuT aBe nepemeHHble A n B. B nepsbix AByx crtonbuax Tabnuupl
3anuuwemM 4eTbipe BO3MOXHbIX Mapbl 3HAYEHUA 3TUX MNEePEeMEHHbIX, B MNOCrenyoLwmx
cTonbuax — 3Ha4YeHusi MPOMEXYTOYHbBIX POPMYI 1 B NnocnegHeM ctonbue — 3HayeHue
dopmynbl.

dopmyny nepenuiieM B TepMmnHax anrebpbl normku: AVBVE

B pesynbTtate nony4um Tabnuuy:

[MpomexXyTouHble
MepemeHHble norunyeckue dopmyna
doopmyIibl
A B| B BVA AVBVE
0 0 1 0 1
1 0 1 1 1
0 1 0 1 1
1 1 0 1 1

T.e. dopmyna AVB VB SBNSETCS TOXAECTBEHHO UCTUHHOM.

LIoOKymeHm yrnpasnsiemcsi npogpaMmMHbIMU cpeocmeamu 1C: Komneox
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Mpumep 2
MocTpoum Tabnuuy UCTUHHOCTK Ans BblpaxeHuss F=(AvB)&(7Av-B).
1. KonunyecTBo cTpok=22 (2 nepeMeHHbIX+CTpOoKa 3aroroBKOB CTONGLOB)=5.
2. KonunyectBo cTtonbuoB=2 nornyeckme nepemeHHble (A, B)+ 5 norunyeckux
onepauun (v,&,7,v,7) =7.
3. PacctaBmMm nopsagok BbiNONHeHUs onepaunn: 1 5243
(AvB)&(—A v 7B)

4-5. Noctponm Tabnuuy 1 3anosiHMM ee no ctonbuam:

A|[BJ|]AB ]| -A | B | “Av-B | (AvB)&(-Av-B)
00| O 1 1 1 0
0 1] 1 1 | 0 1 1
10 1 0 | 1 1 1
1 1] 1 0 | o 0 0

6. OtBeT: F=0, npu A=B=0 n A=B=1

Mpumep 3
[MocTpoum Tabnmuy UCTUHHOCTY OS5 IOrnM4ecKoro BolpaxeHus F=XvY&-Z.
1. KonunuecTBo cTpok=23+1=(3 nepeMeHHbIX+CTpoKa 3aronoBkoB CToN6L0B)=9.

2. KonuyecTtBo cTonbuoB=3 normyeckne nepemMeHHble+3 fiorm4yeckmx onepaumm =

3. YkaxeM nopsiaok 4eNCTBUN: 3 21
XvY&Z

4-5. MNoctponm Tabnuuy 1 3anofiHMM ee no ctonbuam:

X Y Z ~Z Y& Z XvY&Z
0 0 0 1 0 0
0 0 1 0 0 0
0 1 0 1 1 1
1 0 0 1 0 1
1 0 1 0 0 1
1 1 [0 1 1 1
1 1 1 0 0 1
6. OTBeT: F=0, npn X=Y=2Z=0; npn X=Y=0 n Z=1.

3adaHue:

MocTpouTb Tabnmuy UCTUHHOCTU PYHKLMKN F

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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1| F=avBv(avc) 16 | F=4<>CvB—>4
2 | F=4>BvC 17 | F=4&CvB >4
3 | F=Bvlaoc) 18 | F=(4C)v(B—>.4)
4 | F=Bv({d460) 19 | F=4ooviB-4)
5 | F=AABSBAC 20 | F=A<>(CvB—> A)
6 | F=anBoBvC 21 | F={declvBo4
7 | F=(avEB)v(E>c) 22 | F=dolevBo4)
8 | F=(4nB)vc 23 | F=anlB>C)ac
9 | F=BvCdavC 24 | F-anlBo e
10 | F=Bv{4AC—>B) 25 | F=levBiv(avce)
11 | F=4vB—>BvC 26 | F=4—>Bv(C—B)
12 | F=AAB&BVC 27 | F={unBBlrlcva)
13 | F=4—>Bv(avc) 28 | F=Bv(4oO)nC
14 | F=4AB—>BVC 29 | F=AAB—BAC
15 | F=Bv({@eocjra 30 | F=4AB&>BVC

Jloauyeckut anemMeHmM KoMrbomepa — 3TO 4YacTb JNIEKTPOHHOW FOrM4ecKon
CXeMbl, KOTOpasi peanuayeT afeMeHTapHY0 JTOrM4eckyro yHKLNIO.

Jlornyecknmun anemMeHTamum KOMMbIOTEPOB SBMSKOTCHA 3NEKTPOHHbIE CxXeMbl WU,
W, HE, U-HE, WJTU-HE n gp. (Ha3biBaemble Takke BEHTUMNSMW), a TakkKe Tpurrep.

C NoMmOLLbD 3TUX CXEM MOXHO peanu3oBaTtb MOy NOrMyeckyto (OyHKUMIO,
onucbIBaloLLyto paboTy yCTponcTB KomnbioTepa. OObIYHO Yy afieMeHToB ObiBaeT oT 2 0
8 BX040B U OAWH uUnu Aga Bbixoda. YToObl NpeacTaBUTb ABa NOrMYeCcKnx coctostHus 1 m
0, COOTBETCTBYIOLLUME UM BXOAHblEe W BbIXOOHbIE CUrHanbl UMEKT OOUH U3 OBYX
YCTaHOBIEHHbIX YPOBHEN HanpsikeHus, Hanpumep 5 n 0 B. BbiCOkMI ypoBeHb 06bIYHO
COOTBETCTBYET 3HAYEHUIO «UCTUHHA» (1), @ HU3KNIN — 3HAYEHUIO «oXby» (0).

Kaxablh niormyecknin anemMeHT MMeeT CBOe YCroBHOe 0603HadeHne, KoTopoe
BblpaXkaeT ero Normyeckyro (PyHKUUIO, HO He yKa3blBaeT Ha TO, Kakas 9neKTpOHHasd

cxXemMa B HEM pearin3oBaHa. 3710 yrnpowaeT 3arnncb N NOHNMMaHNE CIOXXHbIX CXEM.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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PaboTy normyeckMx 3MeMEHTOB OMUCLIBAOT C MOMOLLbI Tabnul MCTUHHOCTMW.
OCHOBHbIE€ CTPYKTYPHbIE CXEMbI FIOMYECKUX INIEMEHTOB KOMMbIOTEPA M MX Tabnuubl
WCTMHHOCTM, NpeacTaBneHsbl B Tabnuue 3.1.

Tabnuua 3.1. - CprKTyprIe CXeMbl JTOrnM4eCKmMX 3ay1IieMeHTOB KOMIMbOTEPA

Ycnoeroe CrpyxrypHas cxema | CrpyerypEas cxema | Tabnaia acrERHEOCTH
obo3gagenHe {oTegecTBenHOe  ©ODO- | (3apybexmoe 0bo-
3HAYCHHE) 3HAYCHHE)
%1 A | B | Y(A&B)
A— & — D_ 0 0 0
Y — 0 1 0
B— 1|0 0
1 1 1
G051 A | B | Y(AYB)
A— 1 0 0 0
— Y D 0 1 1
B— 1[0 1
1 1 1
HE A | Y(A)
A— oY _D"_ 0| 1
1 0
V-HE A|BI|Y
A— & — 0 0 1
oY _} o |1 [1
B— 1] 0|1
1 1 0
A|BI|Y
A— 1 0 0 1
WIN-HE o—Y jD’_ ol 1] o0
B 1|00
1 1 0
Hcxmoqaromee A|BI|Y
G051 0 0 0
0 1 1

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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A— =1 1 1

—Y 1|1

B—

HNcxmogaromee A B Y
HII-HE A— =1 0 0 1
o—Y 0 1 0
B— 1 |0 o0
1 1 1

MovyemMy HeO6XOOMMO YMETb CTPOUTb JIOTMYECKME CXEMbI?

[leno B TOM, 4YTO M3 BEHTUNEN COCTaBNAOT Gorfiee CrnoXHble CXeMbl, KOTOpble
NO3BOSAIOT BbINOSIHUTL apudMeTUdecKkne onepaunmn n XxpaHuTb MHopmaumio. Mpruyem
CXeMy, BbINOMHAOLLYIO onpeferieHHble PYHKLUUN, MOXHO MOCTPOUTb U3 pasfNYHbIX MO
coyeTaHM W KonmnyecTBy  BeHTunen. [loatomy  3HayeHne  dpopmaribHOro
npeacTaBnNeHNs NOrM4eckon cxembl YpesBbl4anHo Benmko. OHO HeobxoaMmo ans Toro,
4YTOOblI pa3paboTynk KuMen BO3MOXHOCTb BbibpaTb Hambonee nogxogAawmnn emy
BapuaHT NOCTPOEHUSA CXeMbl M3 BeHTunen. MNMpouecc paspaboTkm obLlien nornveckom
CXEMbl YCTPONCTBA (B TOM YMUCIE N KOMMbIOTEPA B LIENIOM) Takum 0b6pa3om CTaHOBUTCA
nepapxmyeckmm, npu4eM Ha Kaxkgom criefylolleM YypoBHE B KayeCTBe «KUPMUYMKOBY
MCNOSb3YITCSA NOrMYecKne CXxembl, CoO3aHHble Ha npeablayLemM aTane.

Anrebpa norvku gana B pyKMm KOHCTPYKTOpaM MOLLHOE CpeacTBO pa3paboTku,
aHanusa 1 COBEpLUEHCTBOBaHUS fornyeckux cxem. B camom pgene, ropasgo npoile,
GbiCcTpee n gelwesne M3yyaTb CBOMCTBA M 4OKa3biBaTb NPaBUNbHOCTb paboTbl CXEMbI C
MOMOLLBIO BblpaxkalLlen ee OpMynbl, Yem co3daBaTb pearnlbHOe TexXHUYeckoe
ycTponctBo. KMIMEHHO B 3TOM COCTOUT CMbICT  NOBOro  MaTteMaTuyeckoro
MOLENMPOBaHUS.

INlornyeckne cxembl HeOOXOOUMO CTPOUTb U3  MMHMMANbHO BO3MOXHOIO
KONMMYecTBa 3MEMEHTOB, YTO B CBOKW oO4vepedb, obecnedvBaeT OGOMbLUYD CKOPOCTb
paboTbl M yBENNYMBAET HAOEXKHOCTb YCTPOMCTBA.

AnNropuTtM NOCTPOEHMUA NTOFMYECKUX CXEM:

1) OnpenennTb YUCNO NIOrMYECKNX NEPEMEHHbIX.

2) OnpeaenuTb KONM4ecTBO Ga3oBbIX NOMMYECKMX onepauuii U Nx NOpPsSAoK.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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3) WN306pasnTtb AnNa Kaxaoonm NOrnMyeckon onepauun COOTBETCTBYIOLWIMN en
BEHTUIb.

4) CoeanHNTb BEHTUNW B NOpAAKE BbINOSTHEHUA NOMMYECKNX onepaumm.
Mpumep 1
CocTaBuTb NIOrMYECKyo cxemMy And Normyeckoro BblpaxeHus: F=XvY&X.
1) [Be nepemeHHble — X nY.
2) [Be nornyeckue onepauun: 13 2

XVY&X.

3) CTpoumMm cxemy, COeAMHAS BEHTUNM B MOPSAKE BbIMNOSHEHUSA JTIOrMYECKUX
onepauun:

Mpumep 2

[MocTponTe NOrMYecKkytd CXemy, COOTBETCTBYHOLLYHO JIOrMYECKOMY BbIPAXKEHMUIO
F=X&Yv(YvX).

Bbluncnutb 3HaveHus Bolpaxkenus ans X=1, Y=0.

1) NepemeHHbIx aBe: X n'Y.

2) Jlormyeckux onepaunin YeTbipe: KOHbIOHKUMS, ABE AN3BIOHKLUN U OTpULIAHKE.
Onpegensiem NnopsaokK BbIMOMHEHUS onepaumi:

143 2
X&Yv 7 (YvX).

3) Cxemy cTpoum cneBa HanpaBO B COOTBETCTBUM C MOPSIAKOM BbIMNOSIHEHUS

NOrnMyecKknx onepauumn:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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4) Bblumcnum 3HaveHue BoipaxeHus: F=1&0v-(0v1)=0.
BoinonHnm obpatHoe 3apgaHve. [aHa norudeckass cxema. Heobxogumo
MOCTPOUTL NO HEW NTOrMYeckoe BblpaXeHue.

Mpumep - 3agaHue 1.

A »
o[ Oo |

Jlornyecknx nepemeHHbIX Ha cxeme ase (A n B), BeHTUnen gga: ogvH MHBEPTOP,

OOVH OU3bIOHKTOP. CTPOMM NOrMyeckyto Cxemy B Nopsake BbIMOMHEHUS FOrMYeCKmX
onepauun.

F=-BVA

Mpumep - 3agaHue 2.

MocTponTE NOrMYECKYHD CXEMY, COOTBETCTBYIOLLYHO JTOTMYECKOMY BbIPAXEHUIO U

HanguMTe 3Ha4YeHne Norm4yeckoro Bblpa>XeHu4.

F=(AVB)&(D&C)

3adaHue 1
[MocTporiTe NOrMYecKkyto Cxemy, COOTBETCTBYIOLLYIO NTIOFTMYECKOMY BblpaXKeHuto, 1

HanguTe 3HadYeHne Norm4eckoro Bblpa>XeHU4:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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1) F=(A&B)V(B&()V(A&C) 2) F=(A&B)V(BVC)&(A&C)
3) F=(A&B)V(B&()V(A&C) 4) F = (A&B)V(B&C)V(A&C)
5) F=(A&B)V(B&C)V(A&KC)  6) F = (A&B)V(BVC)&(A&C)
7) F = (A&B)V(B&()V(A&C) 8) F=(A&B)V(B&C)V(A&C)
9) F=(A&B)V(B&C)V(AXC)  10) F = (A&B)V(BVC)&(A&C)
11) F=(A&B)V(B&()V(A&C)  12) F= (A&B)V(B&C)V(A&C)

3aoaHue 2

Mo nornyeckom cxeme COCTaBUTb NOrMYECKY0 PYHKLNIO

S [—
A_.—] L& I_F L] 1 He| _F

E_J

3 8
A } & 1L 7 4 &
B &
— &L
¢ —r,

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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Bbi8o0bi u npedrioxeHus o npodesiaHHoU pabome:
CodepxaHue omyema:

1. HammeHoBaHMe npakTM4ecKoro 3aHATUS

Llenb 3aHATMSA

BapwnaHT 3agaHus

Cnucok ncnoJyibdyemMblX NCTOYHUNKOB

A

BbiBOAbl M NpeanoxeHus

Bonpocbki 0nsi camonposepKu:

1.410 Takoe nornyeckoe BbiCKasblBaHNE?

2. Nepeyncnute oCHOBHblE BUHAPHbIE NTOrMYyeckne onepaumm U CBA3KMK.
3. OnunwunTte onepauuto nHeepcun — HE.

4. OnuwmnTe onepaumo KOHbIOHKUMN — U,

5. OnuwunTte onepaumto ansbroHKunn-UIN.

6 Kakne 6bIBaloT fiormyeckme BblpaxxeHna?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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7 Yto Takoe anrebpa normkun?

8 MNoHaTre n 0603Ha4YeHNE NHBEPCUMN.

9 Tabnuubl NICTUHHOCTM MHBEPCUU

10 MNoHsATMEe n 0603HaYEeHNE KOHBHOHKLINN.
11 Tabnuubl UICTUHHOCTU KOHBIOHKLIUW.
12 MNoHATME N 0603Ha4YeHne AU BIOHKLIUN.
13 Tabnuubl NICTUHHOCTU AN3BIOHKLINMN.

14 Cnocob n3MeHeHns nopsiaka AencTBUIA B NOrMYECKUX BbIPaXXEHUSIX.

MNMpakTuyeckoe 3aHATUEe Ne4 KoaupoBaHMe AaHHbIX pasnuyHoro Buaa. Ux
npeacTtaBfieHNe B KOMNbLOTEpe.

Llenb 3aHsmusi:
N3yuntb cnocobbl nNpeactaBneHns TeKCTOBOW, rpaduyeckon, 3BYKOBOW
WHpopMauun un  BUOEOMHOPMALMN, HayuYnTbCA 3anucbiBaTb WHGOPMauui B

pas3ninyHbIX KOOUNPOBKax.

cxo0HbIe OaHHbIe:

PasgaToyHbii maTtepuan

CodepxxaHue u nopsi0oK 8bIrO/IHEHUS 3a0aHUs:
N3yunTe TeopeTnveckyto 4actb

BbinonHuTe 3agaHus.

TeopeTu4yeckas 4acTb

Bca  uHdopmaums, koTopyo obpabaTtbiBaeT KOMMbOTEpP, [OOMMKHA OblTb
npeacTaBneHa ABOUYHBIM KOAOM C nomoubio AByx umdp 0 n 1. 3Tm aBa cumBeona
NPVHATO Ha3biBaTb ABOUYHbIMUK Lmdpamu unm butammn. C nomowubio AByx umcpp 0 u 1
MOXHO 3akogumpoBaTtb nboe cooblweHne. ITO HABUNOCH MPUYMHOM TOro, YTO B
KOMnbtoTepe 06s3aTenbHO LOSMKHO OblTb OpPraHM3oBaHHO [Ba BaXHbIX Mpouecca:
KOOUpOBaHWe U gekoaupoBaHue.

KogupoBaHme - npeobpasoBaHne BXxOAHOM WHGopmaumm B  opmy,

BOCNPpUHNMaeMyro KOMMNbOTEPOM, TO E€CTb OBOVYHBIN KOJ,.

AHURKYNMCHII y11PdSIIACITIUA THPUCPAVIVMIHDIVIU LpGULTTIsdVIU 1. NUJIJIGUK
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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HexkoaupoBaHue — npeobpasoBaHWe [aHHbIX U3 OBOUYHOIO Koga B dhopmy,
MOHSTHYIO YEeriOBeKy.

C TOYKM 3peHns TeXHUYECKOW peanusauuu UCronb3oBaHWe OBOUMYHOW CUCTEMDI
cYMCneHns Ansg KOAMPOBaHUA MHopMaunn okasanocb HamHoro 6onee NpocTbIM, YeM
npuMeHeHne apyrux cnocobos. [enctBuTtenbHo, yaobHo koaupoBaTb MHGOpMaLmo B
BMAE NocrneaoBaTeribHOCTU HyNen U eauHuy, ecnn npeactaBuTb 9TUM 3HAaYeHUs Kak aBa
BO3MOXHbIX YCTONYMUBBIX COCTOSIHUS SNIEKTPOHHOIO 3f1eMeHTa:

0 — OTCyTCTBME 3MNEKTPUYECKOro CUrHana;

1 — HanMuMe aNeKkTPMYECKOro curHana.

OTN COCTOSHUA Jnerko pasnuyatb. HegoctaTok OBOMYHOIO KOAMPOBAHUS —
AJIMHHbIE Koabl. HO B TexHuKke nerye nmetb Aerio ¢ BOMNbLUMM KOMYECTBOM MPOCTbIX
3N1IEMEHTOB, YeM C HEBOSTbLLUNM YMCNIOM CHIOXHBbIX.

Cnocobbl kKoaupoBaHMUA U AeKoAUPOBaHUA UHOPMaLMK B KOMNbIOTEpe, B
nepByl0 ouepeab, 3aBUCUT OT Buaa MUHGOpMaUUMU, a UMEHHO, YTO [AOJDKHO
KOAMPOBAaTbLCA: YMCNa, TEKCT, rpacdhnyeckme nsobpaxeHus Unm 3ByK.

AHanoroBbIn U AUCKPETHbLIN CNOCO6 KoaupoBaHUA

Yenosek cnocobeH BOCNpuHMMaTb U XpaHuUTb MHpopmaumio B bopme obpasos
(3puUTENDBHBIX, 3BYKOBbLIX, OCA3aTENIbHbIX, BKYCOBbIX W OOOHATENbHbLIX). 3puUTenbHbIE
obpasbl MOryT 6bITb COXpaHeHbl B BUae nsobpaxeHuin (PUCYHKOB, dpoTorpadui n Tak
aanee), a 3ByKOBble - 3a(PMKCUPOBAHbI Ha MNIIACTUHKAX, MarHUTHbIX NEeHTax, Jla3epHbIX
AncKax u Tak aanee.

MHdopmaumsa, B TOM unmcne rpadumyeckass U 3BYyKOBadA, MOXET OblTb
npeactaBneHa B aHanoroBom wunuM  guckpetHom  ¢opme. [lpu  aHanorosom
npegcraBneHun dguamyeckass BenuyMHa npuHUMaeT 6eCcKoOHeYHOoe  MHOXEeCTBO
3Ha4YeHun, nNpuyYemM ee 3HayYeHUs WU3MEHSTCA HenpepbiBHO. [lpy  OUCKpEeTHOM
npegcraBneHun usnyeckaa BenvymMHa NPUHUMaET KOHEYHOE MHOXECTBO 3HaYeHun,
npuyeM ee BenmyYnHa N3MeHAEeTCa ckavykoobpasHo.

Mpumepom aHanoroBoro npeactaBneHnsa rpaduyeckon UHGOPMaUUN MOXeT
CNYXWUTb, HANPUMEP, XNBOMUCHOE MOSMOTHO, LIBET KOTOPOro U3MEHSIETCSA HENPEPbLIBHO, a
ANCKPETHOro — wmn3obpaxeHune, HaneyaTaHHOE C MNOMOLLbID CTPYMHOrO MpuHTEpa U
cocTosilee M3 OTAerbHbIX TOYEeK pasHoro upeTa. [pymepom aHanoroBoro XxpaHeHus

3ByKOBOIZ I/IHC*)OpMaLI,I/II/I ABNAeTCA BUHUITI0BAA NMNMacTUHKa (3ByKOBaﬂ OOPOXKa U3AMEHAET

AHURKYNMCHII y11PdSIIACITIUA THPUCPAVIVMIHDIVIU LpGULTTIsdVIU 1. NUJIJIGUK
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CBOIO (POPMY HENpepbIBHO), @ ANCKPETHOro — ayaMo KOMMaKT-AMCK (3ByKOBasi JOPOXKa
KOTOPOro COAEPXNUT YHaCTKM C pasnUYHOM OTpaxKatoLwen crnocobHOCTbIO).

lMpeobpa3oBaHne rpadmyeckon M 3BYKOBOW WH(OpMaUUM M3 aHanoroBown
OopMbl B OUCKPETHYIO MNPOU3BOAUTCSA MNyTEM AUCKPEeTM3auuu, TO eCTb pasbueHus
HenpepbIBHOIO rpadmMyeckoro n3obpaxxeHnsa n HeNpepbIBHOrO (aHanoroBoro) 3ByKOBOro
curHana Ha oTAenbHble 3neMeHTbl. B npouecce pguckpetusaumm npousBOAUTCA
KOAMpOBaHME, TO €CTb MNPUCBOEHUE KaXKOOMY 3SfIEMEHTY KOHKPETHOro 3Ha4yeHus B
dopme koaa.

OunckpeTtusaumsa — 3170 npeobpasoBaHe HeNpepbiBHbIX N306paxeHu 1 3ByKa B
Habop ANCKPETHLIX 3Ha4YeHU B (hopme KOAOB.

KogupoBaHue rpacdunyecknx nsobpaxeHmmn

Cos3pgaBaTb M XpaHUTb rpaduveckne oOGBLEKTbI B KOMMbIOTEPE MOXHO OBYMS
cnocobamn — Kak pacTpoBOe WM Kak BEKTOPHOe u3obpaxeHue. [na kaxgoro tuna
n306pakeHnn ncnonb3yeTcst CBON cnocob KoaMpoBaHUA.

KoanpoBaHue pactpoBbIX n3obpaxeHun

PacTtpoBoe n3obpaxeHne npeacrasnsetr cobon COBOKYMHOCTb TOYEK (NUKceren)
pasHbiX LBeTOB. [MMKCenb — MWHUMAarnbHbIA Y4acTOK M300paxeHus, UBeT KOTOpPOro
MOXHO 3a[aTb HE3aBUCMMbIM 0Bpa3oMm.

B npouecce kogupoBaHusi n3obpaxeHns npou3BOAUTCA €ero NpPoCTPaHCTBEHHas
anckpeTmnsaums. MNMpoCcTpaHCTBEHHY ANCKPETM3aL Mo N306paXKeHNss MOXXHO CPaBHUTL C
NOCTPOEHMEM M300paxeHna 13 Mo3aukm (6onbLIOro  KONMYecTBa  ManeHbKUX
pa3HOLBETHbLIX CTekon). WM3obpaxeHne pasdbvmBaeTcsas Ha OTAENbHblE MareHbKue
dparMeHTbl (TOYKM), MpUYeM Kaxgomy dparMeHTy npucBanmBaeTCa 3HadYeHWe ero
uBeTa, TO eCTb KOA uBeTa (KpacCHbIN, 3efieHbl, CUHUI 1 Tak ganee).

[ns yepHo-6enoro n3odbpaxeHns MHPOPMaLMOHHBIN 06BbEM OOHOM TOYKU paBeH
ofHoMy 6uTy (nMbo YepHas, nnbo 6enas — nubo 1, nudo 0).

[ns yeTblpex UBETHOro — 2 bura.

[nsa 8 usetoB Heobxoaumo — 3 buTa.

[Onsa 16 useTtoB — 4 6uTta.

[na 256 usetoB — 8 6uT (1 6anT).

KauectBO n3obpaxxeHnsa 3aBUCUT OT KOMMYECTBa TOYEK (YeM MeHblue pasmep

TOYKM N, COOTBETCTBEHHO, DOnMbLUE UX KONIMYECTBO, TEM nydule Ka‘-IeCTBO) M Konmn4yectBa

AHURKYNMCHII y11PdSIIACITIUA THPUCPAVIVMIHDIVIU LpGULTTIsdVIU 1. NUJIJIGUK
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ncnonb3yemblX LBETOB (4eM 6Gonblie UBEeTOB, TeM KadeCTBEHHee KoaupyeTcs
n3obpaxeHue).

[na npeactaeBneHns uBeTa B BUOE YMCNOBOrO Koda WCMOMb3YyTCA [ABe
obpaTtHbix agpyr apyry usetoBble wmogenu: RGB wunu CMYK. Mogene RGB
nucnonb3yeTcsa B TeneBu3opax, MOHUTOpax, MNPOeKTopax, CKaHepaxX, UUdpOoBbIX
doTtoannapartax. OcHoBHble LBeTa B aTon mogenu: kpacHbi (Red), 3eneHbin (Green),
cvuHin - (Blue). LUBetoBas wmopgens CMYK wucnonb3dyetca B nonurpacgumn npu
dopmupoBaHUn U306pakeHn, NnpeaHasHavYeHHbIX 4N4a nevyaty Ha bymare.

LiBeTHble wn306paxeHuss MOryT uMMmeTb pasnuyHyrlo rmybuHy uBeTa, KoTopas
3a[laeTcs KONM4ecTBOM BMTOB, NCNONb3yeMbIX AN KOAUPOBAHUA LIBETA TOYKM.

Ecnn kogmnpoBaTtb LBET OOHOM TOYKM M300paxeHus Tpems butamu (N0 ogHOMY

6uTy Ha Kaxabii uBeT RGB), To Mbl noNy4YnmM BCe BOCEMb Pa3fIUYHbIX LBETOB.

R G B LiBet

1 1 1 benbin

1 1 0 XKentbin

1 0 1 MypnypHbIn
1 0 0 KpacHbin
0 1 1 ony6on
0 1 0 3eneHbIn
0 0 1 CuHunin

0 0 0 YepHbi

Ha npaktuke e, ONsS COXpaHeHUst MHGopMauMm O LBETE KaOOW TOYKM
uBeTHoro n3obpaxeHusa B mogenn RGB obblyHO otBoanTCa 3 6anTa (To ectb 24 6uTta) -
no 1 6anty (To ectb No 8 GMT) NoA 3HAYEHME LBETA KaXOOoW cocTaBnsawowen. Takmm
obpasowm, kaxxgaa RGB-coctaBnsiowasa MoxXeT npMHUMaTh 3HavyeHne B agmanasoHe oT 0
0o 255 (Bcero 28=256 3HayeHui), a kaxgas Todka nsobpaxeHud, npu Takon cucteme
KOOUPOBaHUS MOXeT OblTb OKkpaweHa B oauH u3 16 777 216 usetoB. Takon Habop
LBETOB NPUHATO HasbiBaTb True Color (npaBanBblie LBETA), MOTOMY YTO YENOBEYECKNN
rnas BCe paBHO HE B COCTOSAHUW pa3nnynTb Bonbllero pasHoobpasus.

Ons Toro 4TtoObl Ha 9KpaHe MoOHUTopa opmupoBanocs u3obpaxeHue,
NHpopMaLumnsa 0 Kakaom Todke (Ko4 LBeTa TOYKM) AOSMKHA XPaHUTbCA B BMAEONaMATU
KomnbtoTepa. Paccuntaem HeobGxogumbini 0ObeM BuaeonamsaTM Onsi O4HOro w3
rpadnyecknx pexxmmoB. B cCOBpeMEHHbIX KOMMbOTEPAX pas3pelleHne 3KkpaHa O0OblYHO
coctaBnset 1280x1024 touek. T.e. Bcero 1280 * 1024 = 1310720 To4ek. [pu rnybuHe

useTa 32 6mTa Ha TOYKY HeoBXoaMMbIN 06BbEeM BUAEONAMSTU:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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32 * 1310720 = 41943040 6uT = 5242880 6ant = 5120 K6 = 5 M6.

PactpoBble un306paxeHUs OYeHb 4YyBCTBUTENbHbI K MacliTabupoBaHUio
(yBENMMYEHUIO UM yMeHblUeHuto). [py  yMeHbLUeHUMn pacTpoBOro K3obpakeHus
HECKONbKO COCEeOHUX Tovek npeobpasytoTcs B OAHY, MO3TOMY TEpSeTCs pasfnyinMMoCTb
Menkux paetanen wusobpaxeHus. [lpu yBenuyeHun u30OpaxeHus YyBenuyunBaeTcs
pasMep KaX4oW TOYKM N NOABMSAETCH CTyneH4yaTbln 3OEKT, KOTOPbIN MOXHO YBUOETb
HEBOOPYXEHHbIM rf1asoMm.

KodupoeaHue eeKmopHbIx uzobpaxeHul

BekTopHOoe wu30bpaxeHne npeacTtaBnser cobor COBOKYMHOCTb rpadonyeckmx
NPUMUTUBOB  (TOYKa, OTpPe3oK, annunc...). Kaxgbih nNpuMUTUB  ONUCLIBAETCHA
MatemaTuyeckumn popmynamu. KognposaHue 3aBUCUT OT NPUKNALHOM cpeabl.

[OCTOMHCTBOM BEKTOPHOW rpadukm €BRASeTCs TO, 4YTO annbl, XpaHswme
BEKTOPHbIE rpadmnyeckne n3odbpaxxeHus, UMeT CpaBHUTENBHO HEGONbLLION 06BHLEM.

BaxHO Takke, 4TO BeKTOpHble rpadudeckne wmsobpaxeHns moryT ObiTb
yBenu4eHbl UM yMmeHblUeHbl 6e3 noTepu kayecTsa.

pachuuyeckue chopmartbl hannos

dopmaTbl rpadudeckux arnnos onpeaenstoT cnocod xpaHeHns nHpopmaunmn B
danne (pacTpoBbll UNM BEKTOPHbIM), a Takke ¢QOpMy XpaHeHus uHdopmaumm
(ncnonb3yembin anroputm cxaTtus). Hanbonee nonynsipHble pacTpoBble hopmMaThbl:

Bit MaP image (BMP) — yHuBepcanbHbIn dhopMaT pacTpoBbIX rpadouyeckmx
dannoB, wucnonb3yetca B onepauyuoHHon cucteme Windows. 3ToT dhopmar
noagepXmBaeTcss MHOMMMU rpadpuyeckumMy pefaktopamu, B TOM YUCMEe peaakTopoM
Paint. PekomeHayeTcsa ons xpaHeHns n obMeHa faHHbIMU C APYTUMU NPUITOXEHUSMMU.

Tagged Image File Format (TIFF) — bopmaT pacTtpoBbIx rpaduyeckmx dannos,
nogaepXuBaeTcsi BCEMU OCHOBHbIMU rpadpu4eckumMn pefakropaMmm U KOMMNbOTEPHbIMU
nnatcpopmamun. BknoyaeTr B ceba anroputm cxatus 6e3 notepb MHGOPMaUUW.
Ncnonb3yetca nns obmeHa [JOKyMeHTaMu Mexay pasnuyHbiMKM - NporpaMmmamu.
PekomeHagyeTcsa ons ncnonb3oBaHus npu paboTte ¢ nsgaTenbCKUMU CUCTEMaMM.

Graphics Interchange Format (GIF) — doopmat pacTpoBbix rpadpuyeckux annos,
nogaepXuBaeTcs MPUNoXeHUaSMN NS pasnuyHbIX onepaunoHHbIX cucTeM. Bkniovaet
anropuTtMm cxatus 6e3 notepb MHOPMALMK, NO3BONAKOLWNA YMEHbLWNTL 00beM danna

B HECKOJIbKO pas. PeKOMeH,D,yeTCFI ana  XpaHeHusa M3o6pa>+<eH|/||7|, co3aaBaeMbIX
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nporpaMmmHbIM  NyTem (guarpamm, rpadMkoB WM Tak Jganee) U pucyHkoB (Tuna
annnvkaumm) C¢ orpaHMyYeHHbIM KOnn4yecTBOM LBeToB (go 256). WMcnonbayetca nns
pa3mMeLleHna rpaduyecknx nsobpaxeHmnn Ha Web-cTtpaHmuax B IHTepHeTe.

Portable Network Graphic (PNG) — cdopmaT pacTpoBbix rpagpuyeckmux ¢amnos,
aHanorndHbln  opmaty GIF. PekomeHayetca pnna pasMelleHnsa rpadouyeckmx
n3obpaxeHunn Ha Web-ctpaHuuax B IHTepHeTe.

Joint Photographic Expert Group (JPEG) — dopmaT pacTpoBbIX rpaduyeckmnx
drannoB, KOTOpbIn peanusyeT apdeKkTnBHbIM anroputMm cxatna (metog JPEG) gns
OTCKaHMPOBaHHbIX doTorpadum M wunnicTpaunn. AnNroputM Cxatus nossonset
yMeHbLWNTbL 00beM (panna B AECATKM pas, ogHaKo NpuBOAUT K HeobpaTumownm notepe
YacTu uHdopmMauuu. NMogaepxmBaeTcs NPUNOKEHUAMN ONA pasfnYHbIX onepaLMOHHbIX
cucteM. Mcnonbdyetca Ona pasMelleHnsa rpadpudeckux wusobpaxeHnn Ha Web-

cTpaHuuax B MIHTepHeTe.

OBon4yHoOe KoaupoBaHue 3BYyKa

Mcnonb3oBaHue komnbloTepa Ansi 06paboTkM 3ByKa Havanocb NnosgHee, Hexenmu
yucern, TEKCTOB U rpadouKu.

3BYK — BOSfIHA C HEMPEpPbIBHO M3MEHSOLWENCS aMnnuTygon M 4actoTon. Yem
bonblwe amnnuTyga, TEM OH rpoMye And YyenoBeka, Yem Gonblue YyacTtoTa, TEM Bbllle
TOH.

3BYKOBbIE CUTHarnbl B OKPYXaKLWEM Hac Mupe HeobbldanHO pasHOOOpasHbI.
CnoHble HenpepbIBHbIE CUrHarbl MOXHO C AOCTATOYHOM TOYHOCTbLIO NPEeACcTaBnsTb B
BMAE CYMMbl HEKOTOPOro YMcria NPoOCTENLUNX CUHYCONAAnbHbIX KonebaHui.

[Mpuyem kaxpgoe cnaraemoe, TO eCTb Kaxaas CUHycoumaa, MOXeT ObITb TOYHO
3alaHa HeKOoTopbIM HabOPOM YMCIIOBLIX MAapamMeTpPoB — amMnnUTyAbl, dasbl U YacToThl,
KOTOpble MOXHO paccMaTpuBaTh Kak KO 3ByKa B HEKOTOPbIN MOMEHT BPEMEHN.

B npouecce kogmpoBaHWA 3BYKOBOrO CUrHana npou3BOAUTCA €ro BpeMeHHasd
ANCKpEeTU3aunsa— HenpepbiBHAA BOMHa pa3buBaeTCcAa Ha OTAefbHble  MareHbkue
BPEMEHHbIE Y4aCTKN M OS1S KaXO0ro Takoro yvacTka yCTaHaBnvBaeTCHa onpeneneHHas
BENMYMHA aMnnuTyapl.

Takum obpa3om HenpepbiBHAs 3aBMCUMOCTb aMniuTyAdbl CUrHamna oT BpeMeHu

3aMeHAEeTCAd Ha OUCKPETHYHO nocnenoBaTesibHOCTb ypOBHeIZ FTPOMKOCTH.
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Kaxxgomy ypOBHIO TPOMKOCTM nMpucBamBaetTcss ero kog. Yem 6Gonbliee
KONMM4YeCcTBO YPOBHEW FPOMKOCTM OyaeT BblAeNneHO B npouecce KOAMPOBAHWUA, TeM
Gonbliee KONMMYECTBO MHAGOpMaLMM OyaeT HecTM 3HaYeHMe KaXOoro YpPOBHS U TeM
B6onee kadecTBeHHbIM ByaeT 3By4aHue.

KayecTBO ABOMYHOrO KOAMPOBaHUS 3ByKa onpeaensdeTca rnybuHon kogmpoBaHns
N YacTOTOM OUCKpeTU3auunu.

YactoTa guckpeTmsaumm — KOfIM4eCTBO U3MEPEHUIN YPOBHSA CUrHana B eauHuuy
BPEMEHMN.

KonuyectBO ypoBHEW rpoOMKOCTM onpegensetr  rnybuHy  KOAMPOBaHUA.
CoBpeMeHHble 3BYKOBblE KapTbl obecrneuymBaloT 16-6MTHYyO rMNyOuHYy KoaoMpOBaHUSA
3ByKa. [1pn aTOM KONMYECTBO YpoBHEN rpomKocTh paBHO N = 216 = 65536.

MpencraBneHve BugeonHdopmaumm

B nocnegHee Bpemsa KoMmnblTep Bce Yauwe wucnonb3dyeTcs Ans paboTbl C
BugeonHdgopmaumen. MNpoctenwen Takon paboTon siBASETCA NPOCMOTP KMHOPUITbEMOB
n sBugeoknunoB. Cnegyet 4eTKo NpeacTaBnsaTb, 4TO obpaboTka BuMAeOUHGOpPMaUUK
TpebyeT 04eHb BbICOKOIO ObICTPOAENCTBUSA KOMMBIOTEPHON CUCTEMBI.

Uto npegctaBndetr cobon unbM C TOYKM 3peHuss nHdpopmatukn? [pexae
BCEro, 3TO coYyeTaHue 3BYKOBOM U rpaduyeckon uHdopmauuun. Kpome Toro, ans
CcO34aHus Ha aKkpaHe aheKkTa OBMXKEHUA UCMONb3yeTcss AUCKPETHas MO CBOen CyTu
TEXHOMOrnga BbICTPOM CMEHbI CTaTUYEeCKUX KapTUHOK. MccnegoBaHus nokasanu, 4To
€Ccnu 3a ofHy CeKkyHaoy cmeHsietca 6onee 10-12 kagpoB, TO 4enoBeYECKM rnas
BOCMPUHMMAET N3MEHEHNS HA HUX KaK HENpPEpPbIBHbIE.

Kasanocb Obl, ecnn nNpobnembl KOAMPOBAHUA CTaTUYECKOW rpadoukm M 3BykKa
peLleHbl, TO COXpaHUTb BUOEON300paXeHne yxxe He cocTaBuT Tpyaa. Ho 9To Tonbko Ha
nepBbli B3rMnsd, MOCKOSbKY, KaK MOKa3blBaeT pas3obpaHHbI Bbile npumMep, npu
MCMONb30BaHUM TPaAUUMOHHBLIX METOLAOB COXpaHeHuUs UuHJOopMauuM 3NeKTPOoHHas
Bepcua  unbMa  nonyuuTtcs  cnuwkoMm  Gonbwon.  [locTaTOMHO — OYeBMAHOE
yCOBEPLUEHCTBOBAHME COCTOUT B TOM, 4YTOObI NepBbIN Kagp 3anoMHUTbL LENuKkom (B
nuTepaTtype ero NPUHATO HasbiBaTb KMOYEBBIM), a B CredylLmMX COXpaHATb JULb
OTNIMYKNA OT HayanbHOro kagpa (pasHOCTHbIE Kagpbl).

Cyu.l,eCTByeT MHOXECTBO Pa3JiINvHbIX CpOpMaTOB npeacrtaBlieHna BnaeodaHHbIX.
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B cpene Windows, Hanpumep, yxe 6onee 10 net (HauvHas ¢ Bepcum 3.1)
npumeHsietca gopmat Video for Windows, 6asmpyrowminca Ha yHuBepcanbHbIX doannax
¢ pacwupenmem AVI (Audio Video Interleave — yepegoBaHve ayano n Buaeo).

bornee yHuBepcanbHbIM SABNSETCA MynbTUMeaunHbIN opmat Quick Time,

nepBoHa4YanbHO BO3HUKLLNI Ha KOMMboTepax Apple.

3apaHun

3apava 1. Vcnonb3ys Tabnuuy CUMBOMOB, 3anucaTb MnocregoBaTefbHOCTb
AECATUYHbIX 4YMcnoBbiX kogoB B koaupoBke Windows gna cBomx OUNO, HasBaHuA
ynuubl, MO KOTOPOKW npoxmnBaeTte. Tabnuua cumBonoB otobpaxaetcsa B pegakrope MS
Word ¢ nomoLubto komaHAbl: BKragka Betaska>Cumon>[pyrme cumBonbl.

B none LUWpudpTt BbiGnpaete Times New Roman, B none u3 BblbupaeTte

kupunnuua. Hanpumep, ansa 6yksbl «A» (pycckon 3arnaBHOM) Ko4 3Haka— 192,

CHmBon @

CHMED MBI | CNeuHanEHEE ZHAKK
LWpHihT: |Times Mew Raman w |
e - - Y
gl I|o|T||§|Elo|€]|«|~|-|®]1]c]|£"
Iirp,ﬂ+e'Nge:~}sziE
B TI''I|E/K 3|ITITKJIMHO|IIP|C
TV X|O|I|IILB|BI|b|3IO[A|a|6
PaHes MCNONEZ0EAEWHECA CHHMEONE
CYRILLIC CAPITAL LETTER. & Foa 3HEIKE|:|192 | ﬂ3:|r{mpnnnnua (aec. V|
[P-BlmaMEHa... ] [CDHETEIHHE KNIEHL. .. ] CodeTaHve knagmw: Shift+F
[ BCTaEHTE ] [ OTHEHE ]
Mpumep:
7 B A H (6] B A P T E M I E T P O B 7

200 (194 (192 (205 |206 |194 192 208 |210 |197 (204 207 (197 (210 (208 (206 (194 (200

3apava 2.
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1) Ucnonb3aysa ctangapTtHyto nporpammy BJTOKHOT, onpegenuTb, kakas dpasa B

koguposke Windows 3agaHa nocrnefoBaTeSflbHOCTbIO YMCIIOBbLIX KOLOB U MPOAOITKUTL

kog. 3anyctutb BJIOKHOT. C nomoLublo 4ONONHUTESNTbHOW LMAPOBOM KnaBuaTypbl Npu

HaxkaTou knasuwe ALT BBecTu Kog, oTnycTutb kKnasuwy ALT. B AOKyMeHTe nosiBUTLCA

COOTBETCTBYHOLLNNA CUMBOJT.

MyOpPOCTHM CTyNeHbKa

nOﬂyquHblﬁ Ko 3anununTe B TeTpaib

0255 0243 (0247 (0243 0241 0252 0226 0208 (0232 (0234 0239 [0238
0241 (0239 (0229 (0246 |0232 0224 0235 |0252 (0237 (0238 (0241 (0242 |0232

2)* B kognposke Unicod 3anuwumte Ha3BaHWe CBOEW CreunanbHOCTH.

3apava 3. o BapuaHTam

BapuaHT 1

3.1 Bakogupynte B kogupoBke Unicode cnegywouwyto d¢pasy Asbyka - K

3.2 ®pasa 3akoampoBaHa B koguposke KOHuMKoA (WwecTH.). PacwndpyinTe ee:
041D 0410 0020 0413 0420 0415 0411 041D 0415 0020 0412 041E 041B 041D
042B 0020 042D 0422 041E 0020 041A 041D 0418 0413 0410

OTBeT 3anuwnTe B TeTpaab

Lna onpedeneHus kolOa cumeona: 3arycmumb mekcmosbili pedakmop. Bsedume
komaHOy BCTABKA- CTIELUNATIBHBIE CUMBOIJIbI. Ha skpaHe noseumcsi Ouanoz2osasi rnaHerslb

BbIBOP CHUMBOIJIA. [nsa onpedeneHus decamuyHo20 4uUc08020 Koda cumeosa ebibpameb

KOOUpOoBKy u3 criucka, eblbpamb cumeos. [Nloseumbcs kod 3Haka. BoamoxeH u obpamHbil

gapuaHm, morsibKo 6yKebl 8 KOOax — lamuHCKUe.

3.3 PasBegunkom Obina nonyyeHa WndpoBaHHasa paguorpammMa, nepegaHHasi ¢

ncnonb3oBaHnem a3dbykn Mopae:

Mpun nepenaye pagnorpammbl 6110 NOTEPSIHO pa3bueHne Ha ByKBbI, HO U3BECTHO, YTO

B paguorpamMmmMe UCrnosib3oBarincb TOJNbKO creayrLline 6yKBbIZ

N

A

H

P

T
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BapuaHT 2

3.1 3akogupynTe B KogmpoBke Kupunnuua (WecTH.) cnegytowyto pasy Bpewms
AOpOoXe 30noTa

[MonyyeHHbIN KO4 3anuWINTE B TeTpab

3.2 ®pasa 3akogupoBaHa B koamposke KOHMKkoA (wecTH.). PacwundpyniTe.

041B 0415 041D 042C 0020 041B 0401 0416 0410 0020 041D 0410
0020 041F 0415 0427 0418 0020 0417 0410 041C 0401 0420 0417 041B 0410.
OTBeT 3anuwmnTe B TeTpaib

Lns onpedeneHuss koda cumeosna: 3arycmumb Mmekcmosbili pedakmop. Bgedume
komaHOy BCTABKA- CMELUNATIbHBIE CUMBOIJIbI. Ha akpaHe nossumcsi Quanozoeasi naHerslb
BbIBOP CUMBOIJIA. [nsa onpedeneHuss decssmuyHo20 4uc08020 Koda cumeorsia ebibpameb
KOOupoBKy u3 criucka, eblbpamb cumeos. [Nloseumbcs kod 3Haka. BoamoxeH u obpamHbili
sapuaHm, moJibko bykebl 8 KOOax — flamuHCKUe.

3.3 PasBegunkom Obina nonyyeHa WndpoBaHHaa paguorpammMa, nepegaHHasi ¢
ncrnonb3oBaHMEM a30ykm Mop3e: s— —ee — o0 —o — o0
Mpn nepenaye pagnorpammsl 661510 NOTEPSHO pasbueHne Ha BykBbl, HO N3BECTHO, YTO
B pagmorpaMmme UCrnorb3oBannchb TONbKO crieaytoLine 6yksbl:
M A B P a

BapwuaHT 3

3.1 3akogupynte B kogmpoBke Kupunnuua (wecTH.) cnegytowyto dpasy Bek
gonor, ga vac gopor

[Mony4eHHbIV KOA 3anuwinTe B TeTpanb

3.2 ®pasa 3akogmpoBaHa B koampoBke KOHukog (wecTH.). Pacwudpynte. 0412
0415 041A 0020 041F 0420 041E 0422 042F 041D 0415 0422 0421 042F 002C
0020 0412 0421 0415 0413 041E 0020 0414 041E 0421 0422 0410 041D 0415
0422 0421 042F. OTBeT 3anuwuTe B TeTpadb

Ansa onpedeneHuss koda cumeona: 3arycmumb meKkcmosbili pedakmop. Beedume

komaHdy BCTABKA- CIIELUNATIbBHBIE CUMBOIJIbI. Ha skpaHe noseumcsi duano2o8asi naHesib

BbIEOP CUMBOIJIA. Ans onpedeneHuss decamu4yHO20 4HUCI08020 Koda cumeosia ebibpamb
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KOOUpoBKy u3 criucka, eblbpams cumeos. [Noseumbcs kod 3Haka. BoamoxeH u obpamHbil
sapuaHm, moJibko bykebl 8 KoOOax — JlamuHCKUe.
3.3 PasBegunkom Obina nonyyeHa WndpoBaHHasa paguorpamma, nepegaHHasi ¢

ncnonb3oBaHneM asdyku Mopase:

Mpun nepenaye pagunorpammbl 661510 NOTEPSIHO pa3bueHne Ha ByKBbI, HO U3BECTHO, YTO

B pagmorpaMmmMe Mcrnosb3oBanuch ToNbKo criegytolme bykBbi:

N A H P L ® O M A

Bb1800bI U ripednoxeHus o npodenaHHol pabome

CodepxxaHue omyema:

1. HanmeHoBaHue npakTU4eCcKoro 3aHATUSA

2. Lenb 3aHatna

3. OT4eT O BbINOMHEHMM Ha KaxAbl aTan pasgena «CogepxaHue n NOPSAOK
BbINOSTHEHUSA 3aJaHNA»

4. CnnCcoK MCNonb3yembiX NCTOYHUKOB

5. BbIBOgbl 1 NpeanoXeHus

Bonpocbi 0nsi camornposepku:

Uem oTnnyaeTcs HenpepbIBHbIN CUrHAN OT OUCKPETHOro?
UTo Takoe yacTtoTa AMCKPEeTM3aL MM U Ha YTO OHa BRMSeT?
OnuwmnTe Kak NPoOMCXOaAUT KOAUPOBaHUE 3BYyKa?

Kakune 3BykoBble hopMaThbl Bbl 3HaeTe?

Kakue atanbl koagMpoBaHus BUAEOMHOPMaLuM Bam U3BECTHbI?

o0 kb=

Kakvne copmathbl BUAeoO hannos Bbl 3HaeTe?

MpakTuyeckoe 3aHaATMEe Ne5 Cucrtembl cuucneHus. lNepeBoabl yucen u3

OAHOW CUCTEMbI CUMCIIEHUA B Apyryto. ApudmeTuyeckne AencTBUA B PasfnmUyHbIX
cUcTeMax CYUCIIEHUS.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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Llenb 3aHsmusi:

1./3y4eHne cnctem cuncrneHnsa n nonyvyeHne npakTm4eckux HaBbIKOB nepesoa
yncen U3 ogAHOM CUCTEMbI CHUCIIEHUS B APYrYHO.

2.03HakoMUTbCA C apumeTndeckme onepaumm Hag 4Yucramu, 3anmcaHHbiMU B

ABOWYHOM, BOCbMEPUYHOM U LLeCTHaAUaTEPUYHON CUCTEME CUYUCIIEHNA

NcxoOHbIe OaHHbIe:

Tabnuua, npaBuna nepesoaa CUCTEM CHUCIEHUS.

CodeprxaHue u nopsidoK 8bINOHEHUS 3a0aHus:
N3yunte TeopeTmyeckyto YacTb

BeinonHuTe 3agaHus.

TeopeTnyeckas 4yactb 1

MNMpeactaBneHne YncnoBou MHopmaLuum ¢ NOMOLLLIO CUCTEM CUYMCTIEHUS

[nsa 3anucy nHopmauumn o Konuyectse oGbEKTOB UCMONb3YytOTCA Yncna. Yucna
3anncbiBaOTCA C UCMNONb30BaHNMEM OCOOLIX 3HAKOBbLIX CUCTEM, KOTOPblE Ha3blBaKTCA
cucteMamm cuncnenuns. AndaBuT CUCTEM CYMUCIIEHUSI COCTOUT M3 CMMBOJSIOB, KOTOpPbIE
HasblBalOTCA Uuudpamu. Hanpumep, B [OECATMYHOM CUCTEME CYUCIEHUS 4Yucna
3anncbiBalOTCA C NOMOLLIbIO OECATM BCEM XOPOLLO M3BECTHbIX undp: 0, 1, 2, 3, 4, 5, 6,
7,8,09.

Cucmema c4ucrsieHuss - 93TO 3HakoBas CWUCTEMa, B KOTOpPOM 4ucna
3anncbiBaOTCa NO OMNpeferieHHbIM npaBuriam C MOMOLLBbKD CUMBOSIOB HEKOTOPOro
andasuTa, HasblBaeMbIX Ludpamu.

Bce cuctembl cuncneHus genatcs Ha ABe Oonbluve rpynnbl: Mo3UYUOHHbIE N
Herno3uyuUOHHbIE CACTEMbI CYUCIEHNS. B NO3NMUNOHHBIX CUCTEMAXxX CYUCMEHUS 3HAYEHNE
Unpbl 3aBUCUT OT €€ MNOSIOXKEHUSA B YNCHE, @ B HEMO3ULMOHHbBIX - HE 3aBUCUT.

Pumckasa Heno3nuuoHHas cuctema cuucrneHmsa. Camon pacnpocTpaHeHHOM 13
HEMO3MLUMOHHbLIX CUCTEM CUYMCNEHUs SBNSeTca pumckasd. B kadectBe umdp B Hew
ncnonssytotca X={I (1), V (5), X (10), L (50), C (100), D (500), M (1000)}, rae B ckobkax
yKa3aHbl BeCa CMMBOJIOB (He 3aBUCSLLME OT NO3NLUN CUMBOSA)

anMepr PUMCKUX 4ncen (B ckobkax — 0OblYHbIE OECATUYHbIE SKBI/IBaJ'IeHTbI)I
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i (3), IV (4), V (5), VI (6), IX (9), XI (11), DCL (650).

3HayeHne umdpbl He 3aBUCUT OT ee MOoNoXeHns B Yncrne. Hanpumep, B Yncne
XXX (30) undbpa X BCTpeyaeTca TPWKAbl U B KAXXAOM criydae ob6o3HayaeT ogHy U Ty Xxe
Benu4unHy - Yncno 10, Tpu yucna no 10 B cymme gatot 30.

Mo3numoHHble cuctembl cuucrnieHus. [lepBas nNoO3NUMOHHAs cucTema
cuncneHvs Gbina npuaymaHa ewe B [peBHeM BasurnoHe, npuyem BaBUITOHCKas
Hymepauusi Obina WecTnaecaTepuyHoOn, TO eCTb B HEN UCMNONb30BarNoCh LWECTbAECAT
ungp! MNHTepecHo, 4TO OO CuUX MNOp NpPU U3MEPEHUN BPEMEHW Mbl MWCMNOSb3yeM
OCHoBaHwue, paBHoe 60 (B 1 mmHyTe cogepxutca 60 cekyHa, a B 1 yace - 60 MUHYT).

B XIX BeKe  [OBOJSIbHO Lnpokoe pacnpocTpaHeHue nony4una
ABeHaguatepuyHas cuctema cumcneHmnd. [1o cux nop Mbl 4acto ynotpebnsaem OtoXuHy
(4mcno 12): B cyTkax ABe OHXWHbI YacoB, KPYr COAEPXUT TpuauaTtb OHOXUH rpagycoB U
Tak fanee.

B no3uyuoHHbIX cucmemMax CYUCJ/IeHUSI KO/IU4eCm8eHHoe 3HadyeHue yughpbl
3asucum om ee ro3uyuu 8 yucrie.

Hanbonee pacnpocTpaHeHHbIMM B  HacTosiee BpeMda  MNO3ULUOHHbIMU
CUCTEMAMM  CUYUCNEHMS ABMSKOTCA [OeCATMYHad, [OBOWYHAas, BOCbMepUYHass W
WwecTHaguaTepuyHada. Kaxxgasa nosnumMoHHas cucteMa nmeeT onpeaenenHsin angasum
yuugp v ocHosaHue.

B no3uyuoHHbIX cucmemMmax cYucJsieHUsi OCHOB8aHUe cucmeMbl pPasHoO
Konuyecmsy uyughp (3Hakoe 8 ee arsighasume) u onpedesisem, 80 CKOJIbKO pas3
pasnuyaromcs 3Ha4yeHusi 00UHaKo8bIX Yyughp, CMoswUx 8 COCeOHUX Mo3uyusix Yucna.

[lecaTnyHas cuctema cyMCreHust MeeT andgasuT Undp, KOTOpbIM COCTOUT U3
AECATU BCEM U3BECTHbIX, Tak HasblBaeMbIX apabckux, undp, n ocHoBaHue, pasHoe 10,
ABOWYHas - ABe UMdpbl 1 OCHOBaHME 2, BOCbMeEPUYHasa - BOCeEMb LUdP U OCHOBaHue 8,
LWecTHaguaTepmnyHas - wectHaguatb undp (B kayectse undp MCnonb3yoTcs u Byksbl
naTuHcKoro andasuTa) u ocHoBaHue 16 (Tabn.).

Tabnumua — Mo3MUMOHHbBIE CUCTEMbI CYUCTIEHUS

OcHoBaHue | Cucrtema cuucneHmst | 3HakKm

2 HeouyHas Hag andgasutom X = {0,1};

3 Tpou4Has Hag X = {0,1,2};

8 BocbmepuyHas Hag X={0,1, 2, 3,4, 5, 6, 7}

10 HecatepuyHasg Hag X={0,1,2,3,4,5,6,7, 8, 9};

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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16 LllecmHnaduyamepuyHas | Hagp X={0,1, 2, 3,4,5,6,7,8,9,A,B,C,D, E, F}, roe
cumsonbl A, B, C, D, E, F nvmeloT, cooTBETCTBEHHO,
DEeCATNYHbIE

B no3uumoHHbIX cuctemax yem 6Gonblue OCHOBAHWE CUCTEMbl, TEM MEHbLUEE
KONMYeCTBO pa3psiaoB (TO eCTb 3anucbiBaeMbiX LMdp) TpebyeTcsa npu 3anucm vymicna.

Apabckas cuctema CUYUCIEHWUS, KOTOPbIM Mbl MOMb3yeMcs B MOBCEOHEBHOWN
XN3HW, ABNAETCA NO3MLUMOHHON. B NO3NLUMOHHBIX CUCTEMAaXxX CHUCIIEHNSA MO3MLMA YMcna
O[HO3HA4YHO onpeaensaeT BENMYUHY Yncna. PaccmoTpum 310 Ha npumepe Yncna 6372 B
AECATUYHON cUcTEME cumncrienns. NpoHymepyem 3TO 4MCno, cnpasa, HaneBo HadvHas

C Hyns:

Yuncno 6(3|7

Moamuma | 312110

Torga yncno 6372 MOXHO NpeacTaBuUTb B pa3BePHYTOM BUAE:
6372=6000+300+70+2 =6-10°+3-10°+7-10 '+2-10".
Uucno 10 onpepgensieT cuctemy cuucneHund. B kadecTBe cTeneHen B3SAThI
3Ha4YeHWst NO3NLUKN SAaHHOTOo Yncna.
PaccmoTpum BelwecTBeHHoe gecaTtuyHoe uvncno 1287,923. MNpoHymepyem ero,
Ha4yMHaga C HyNsa NO3ULMK YMcna oT AeCATUYHON TOYKM BNEBO U BMNPaBO:
Yucno 1 2 8 7 . 9 2 3
Mosnuma 3 2 1 0 . -1 -2 -3

Toraa yuncno 1287.923 MOXHO NpeacTaBuTb B BUAE:
1287.923=1000+200+80+7+0.9+0.02+0.003=1-10"+2-10"+8-10'+7-10°+9-10 " +2-10
“++3-10”.

B BbluMCnMTENbHBIX MaLlUMHAX UCNOMb3yeTcsl ABONYHAsS CUCTEMA CUHUCIEHMUS, eé
OCHOBaHue - yucno 2. [lna 3anucm 4Yucen B 3TOWM CUCTEME MCMOMb3YKT TOMbKO ABe
undpbl - 0 n 1.

Bbibop OBoMYHOM cUCTEMbI ANS MPUMEHEHUSI B BbIMUCIUTENBHON TEeXHUKe
00BbSACHAETCA TEeM, YTO INEKTPOHHbIE 3MIEMEHTbl - TPUITEPbl, U3 KOTOPbIX COCTOAT

MUkpocxembl OBM, MoryT HaxoauTbCs TONbKO B ABYX Paboyvmx COCTOSIHUSIX.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx



KMPK BIrAP® ®I'BOY BO «KI'TY»
MO-35 02 09-00[.08.M3

NHPOPMATUKA | C.72/233

[BonyHaa cuctema ygobHa Onsi KOMnblOTEpa, HO HeyaobHa And 4enoBeka:
ynucna nomnyvalTcs OMAVHHBIMM W UX TPYOHO 3anucbiBaTb U 3anoMuHaTb. KOHe4YHo,
MOXHO nNepeBecTU YUCHO B LECATUYHYH CUCTEMY W 3anucbiBaTb B TakoM Buae, a
noTOM, Korga noHagobuTtcs nepeBecTn obpaTHO, HO BCE 3TWM NepeBoAbl TPYAOEMKW.
[Mo3aTOMy NPUMEHSAIOTCA CUCTEMbBI CYNCINEHUS, POACTBEHHbIE ABONYHOM - BOCbMEPUYHAs
M WecTHaguaTepuyHada. [Ons  3anucnm  uyucen B 9TUX  cucTemMax TpebyeTcs
COOTBETCTBEHHO 8 M 16 umcp. B wecTHaguaTepnUYHON CUCTEME CHUCIEHUSI NepBble
Aecatb ungp obwme, a panblie WUCNonb3yT 3arfnaBHble NaTtUHCKuMe OykBbl.
WecTtHaguaTepnyHaa uudgpa A COOTBETCTBYeT gecAtepuyHomy uyucny 10,
WwecTHaguaTtepunyHaa B — gecatnuHomy vmncny 11 n 1. 4. icnonb3oBaHue 3TUX cUCTEM
obbAcCHsEeTCS TeM, YTO nepexoq K 3anucu 4Yucrna B nodon U3 3TUX CUCTEM OT €ero
ABOWYHOM 3anucu oYeHb npocT. B Tabnuue 1 npuBeaeHa Tabnuua cOOTBETCTBUA

Yypycersl, 3arnmcaHHbIX B pa3HbIX CUCTEMaAX.

Tabnuuya 1
[BonyHble | BocbmepuuHble | decatnyHble | LlecTHaguaTepuyHbie

yucna yucna yucna yucna

0 0 0 0

1 1 1 1

10 2 2 2

11 3 3 3

100 4 4 4

101 5 5 5

110 6 6 6

111 7 7 7

1000 10 8 8

1001 11 9 9

1010 12 10 A

1011 13 11 B

1100 14 12 C

1101 15 13 D

1110 16 14 E

1111 17 15 F

NMepeBoa 4mcen U3 NMPOM3BOSILHOW CUCTEMbl CYUCNIEHUA B AECATUYHYIO
CUCTEMY CYMCIIEHUSA U oGpaTHO
[MepeBog 4ncen M3 OOHOW CUCTEMbI CYMUCIIEHUS B OPYryH0 COCTaBNSET BaXKHYHO

YacTb MaLIMHHOM apnPMETUKN. B BbIYUCTIUTENBHOM TEXHUKE NPUMEHSIOT NO3ULNOHHbIE

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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CUCTEMbl CUYUCMIEHUA C HEOEeCATUYHbIM OCHOBaHMEM: [ABOWUYHYIO, BOCbMEPUYHYIO,
LecTHaauaTepuyHyto. [na ob6o3HayeHus UCnonb3yeMOn CUCTEMbI CUHUCIIEHUSA YMCIO
CHabXalT BEPXHMM WU HWKHUM MHOEKCOM, B KOTOPOM 3anuCbiBalOT OCHOBaHME
CUCTEMBbI CHMUCIIEHUA.

16-puyHaa M 8-pnyHaa cuctema CYUCNEHUS UCMONb3YKTCHA MNpU COCTaBNeHUN
nporpaMm Ha A3blke MalUMHHbIX KOO4OB Ansi 6ornee KoOpoTkonm M yaobHom 3anmcu
ABOWYHbIX KOOOB — KOMaHA, OaHHbIX, agpecoB M onepaHaoB. 3agaya nepesoga u3
OZHOW CUCTEMbI CHUCIIEHNS B APYrY0 YacTo BCTpeYvaeTcsa npu nporpaMmmMmupoBaHum.

Ecnn ocHoBaHMe MCNONb3yeMON CUCTEMbl CYMCIEHMsT Donblue AecaTn, To Ans
undp BBOAAT OyKBEHHOE 0603HAYEHME.

B wecTHaguaTtepuyHon cMcteme cuYncneHmnsa ocHoea - ato uudpsl 0, 1, 2, 3, 4, 5,
6,7,8,9, 10, 11, 12, 13, 14, 15 ¢ cooTBeTCTBYIOWLMMM 0BO3HaYeHusamun 0, 1, 2, 3, 4, 5,
6,7,8,9 A, B, C, D, E, F. lNMpumepsl uncen: 17D, CA, F12A.

[BonyHasa cucrtema CYMUCreHnUs - 3TO CUCTEMA, B KOTOPOW ANnsl 3anucu Yucen
ncrnonb3ytotcsa ase umdpsl 0 n 1. OcHoBaHMeM [OBOUYHOW CUCTEMbI CYUCIIEHUS
aBngeTcsa yncno 2. [0BOMYHbIA UM OMHApPHBLIM KOO 4ucra - 3anucb 3TOr0 4ucrna B
ABOWYHOM cuCTEMe cuncreHuns. Hanpumep,

0=0,

1=1,

2=10,
3=11,

7=111,
120=1111000,,

[ns nepeBoga UeNnoro yucna m3 OeCATUYHOM CUCTEMbl CHUCHEHUSA B S-UYHYHO
HeobXxoaMMO MnocreaoBaTeflbHO AennUTb 3TO YMCNO U MNoslyYaemMble YacTHble Ha S (no
npaBunam CUCTEMbl CHUCIIEHUS C OCHOBAHMEM S) OO TeX Mop, NoKa YacTHOE He CTaHeT
paBHbIM Hyno. CTapwen umdpor B 3anmcu Ynucna ¢ OCHOBAHMEM S CITYXKUT NOCNeaHUN
OCTaToOK, a cregywlime 3a Hen unpbl 00pasylT OCTaTKM OT NpenLecTBYHLNX
AeNeHnn, BbiNMCbIBaeMble B NOCrnegoBaTebHOCTU, 06paTHOM NX NOSTYYEHUIO.

PaccmoTpum OCHOBHbIE NpaBuna nepesoaa:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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v Ana nepeBoda AECATUYHOIO 4YMcna B ABOWYHYHO CUCTEMY €ro Heobxoammo
nocnegoBaTenbHO AeNUTb Ha 2 40 TeX Nop, Noka He OCTaHEeTCS OCTATOK, MEHbLLMI UMK
paBHbIi 1. Yncno B [OBOMYHOM CUCTEME 3anuUChbiBaeTCA Kak NocrneaoBaTerbHOCTb

nocnegHero pesysibtata gerneHnd n oCTaTkoB OT AeJ1IeHNA B O6paTHOM nop4aake.

lMpumep 1. Hucno 22, nepeBecTy B ABOVYHYIO CUCTEMY CHUACTIEHWS.

PeuweHue:

| cnocob:

222
227 11
0__10

1

ey | e

/

| ) (]
(=]

22,,=10110,

Il cnocob:
2210=11'2(O)
11=5-2(1)
5=22(1)
2=1-2(0)
2210= 101102

v lns nepeBoga OBOWYHOIO 4Yucna B AecATUYHOe Heobxoaumo ero 3anucaTb B
BMAE MHOroudneHa (To ecTb B pa3BepHYTOM BMAE), COCTOSILLErO U3 Npon3BeaeHn ungp
yucna M COOTBETCTBYHOLLEN CTENEHN Ynucna 2, U Bbl4MCNNTb NO NpaBunamMm AecAaTUYHOM
apndpmMeTUKu:

Xo=an'2"" + an.12"2 + an2:2"3 + an' 2™+ ... + a22' + +a1°20

lMpumep?2. Yncno 111010002nepeBecTn B AECATUYHYO CUCTEMY CHUCTIEHNS.

PeweHue:

111010002=1-27+1-26+1-25+0"24+1-23+0-22+0-2"+0-20=23210

v’ [Insi nepeBoaa OECATUYHOrO YMcna B BOCbMEPUYHYO CUCTEMY ero Heob6xoamMmo
nocnegoBaTenbHO AENUTb Ha 8 A0 Tex nop, Noka He OCTaHeTCs OCTaToK, MeHbLUMn 8.
Yncno B BOCbMEPUYHOM CUCTEME 3anuCbiBAeTCsl KakK MNOCneaoBaTeNnbHOCTbL LMdp

nocneagHero pesysibtata gerieHnd n oCtaTtkoB OT AeJ1IeHNA B O6paTHOM nopaake.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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lNpumep3. Yncno 57110 nepeBecT B BOCbMEPUYHYIO CUCTEMY CYUCIIEHUS.
PeweHue:

| cnocob:

74 IB_
ﬁI—
w

57110=1073s

Il cnoco6:
57110 = 71-8(3)
71=8-8(7)
8 = 1-8(0)
571,,= 1073,

v’ Ina nepeBoga BOCbMEPWYHOrO YnUcna B AECATMYHOE YMCro Heobxoammo ero
3anucatb B BWOE MHOrO4YrieHa, COCTOSILLEero W3 npousBedeHurn uudp uucna u
COOTBETCTBYWOLLEN CTeneHn uucrna 8, M BbIYUCIUTL NO MpaBunam OecATUYHOW

apumMmeTuKu:

n-2 n-3

n-1 n-1 1 0
X;=a '8 +a '8 +a 8 +a'8 +..+a,8 +a,8

lMpumep 4. HYncno 5013, nepeBecTy B AECATUYHYIO CUCTEMY CHUCTIEHVS.

Pewenue:5013,= 5:8°+08"+1-8'+3:8" = 2571,

[Onsa nepeBoga MAECATUYHOrO 4YMCNa B LWECTHaAUATEPUYHYKD CUCTEMY €ro
Heob6xoauMo nocnegoBaTenbHO AenNUTb Ha 16 OO TeX nop, Noka He OCTaAHEeTCsl OCTaTOoK,
MeHbwMn  16. Ymcno B wWecTHaguaTepuyHOWM CUCTEME 3anucbiBaeTcsl  Kak
nocnegoBaTenbHOCTb LGP NocnegHero pesynbtata AefneHns n oCcTaTkoB OT AeNneHns
B 06paTHOM nopsiake.

lpumep 5. Yucno 7467, , nepeBecTv B LUECTHaAUATEPUYHYl CUCTEMY

cHncrneHuna.

PeweHue: | cnoco0b:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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7467 16
7456 466 16
11 4b4 24 16
218 1

™~/

7467,,=1D2B,

Il cnocob:
746710= 466:16(11)

466 =29 -16(1)
29=13-16(0)
7467,,=1D2B,

[na nepeBoga wWecTHaguaTEPUYHOrO Yucna B AECATUYHOEe HeobXoaMmMo €ero
3anucatb B BWOE MHOroudrieHa, COCTOSIWEro u3 npousBedeHun uudp ymcna u
COOTBETCTBYIOLLEN CTeNeHn 4ucna 16, M BbIHMUCAUTL NO nNpaBunamM AOeCATUYHOWN

apndpmMeTUKu:
-1 -2 -3 -1 1 0
X =a 16 +a 16" +a 16" +a 16" +..+a, 16 ++a 16
lMpumep 6. Yncno FDA116 nepeBecTn B 4ECATUYHYIO CUCTEMY CHUCIIEHUS.

PeweHue:

FDA1,,=1516"+13:16"+1016 +1-16 =64929,

v'YT100bl NEpEBECTN YMCMO M3 LBONYHOW CUCTEMbI B BOCBMEPUYHYIO, E€r0 HYXHO
pa3buTb Ha Tpuagbl (TPOMKM uudp), HaynHas C Mragwero paspsga, B cnyyae
HeobXoOMMOCTM LOMOMHUB CTapLUyld Tpuagy HynsaMu, U Kaxayw Tpuagy 3amMeHuTb

COOTBETCTBYHOLLEN BOCbMEPMYHOM uncpon (Tabnuua 1).

lpumep 7. HYncno1001011, nepeBecTv B BOCbMEPUYHYIO CUCTEMY CHUCTIEHUS.

PeweHue: penvuMm 4uCno, HaynMHas C KoHua Ha Tpnagbl N 3aMeHAeM Uux
BOCbMEPUNYHbIMW YNCITaM UCMNOJ1b3yA Ta6n|/|u,y 1
001001 011,= 113,

v'YT1006bI nepesectn 4YMNCro n3 ABOVNYHOW CUCTEMbI B wectHaguaTtepuyHyto, ero

HY)XHO pa3buTb Ha TeTpadbl (4eTBepkM uMdp), HauMHas ¢ mragwero paspsiga, B

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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crnyyae HeobxoouMMOCTM OOMOSTHUB CTapLUyd TeTpagy HynsMu, U Kaxayl TeTpagy
3aMEeHUTb COOTBETCTBYIOLLEN LecTHaaguaTepmyHon undpon (tabnuua 1).

lpumep 8. Yncno1011100011, nepeBecT B LUECTHaAUATEPUYHYIO CUCTEMY

CUYMNCIIEHUS.
PeweHue: 0010 1110 001 12=2E316

[ns nepeBoga BOCbMEPUYHOIO YMcna B ABOUYHOE HEOBXOAMMO Kaxayo Lmdpy
3aMeHUTb 39KBMBANEHTHOW el ABOMYHOMN Tpmnagon (tTabnuua 1).

lMpumep 9. Hncnod31, nepeBectvt B ABOMYHYO CUCTEMY CUUCTIEHNS.
Pewenue: 527,~=101 010 111,

[nsa nepeBoga LecTHagUATEPUYHOIO Ynucna B ABONYHOE HEOOXOOUMO KaXayto
UMdpY 3aMEHUTL SKBMBANEHTHOW el ABOMYHOM TeTpagon (tabnuvua 1).

lpumep 10. HYncno EF8,  nepeBecTu B ABOMYHYIO CUCTEMY CHUCTIEHUS
Pewenue: EE8,,=111011101000,

Mpw nepexoe U3 BOCbMEPUYHOWN CUCTEMbI CHUCIIEHMS B LIECTHaALATEPUYHYIO U
obpaTHO, HEOGXOAUM NMPOMEXYTOUHbIA NepeBoa YNCEN B AECATUYHYIO UMW ABOUYHYIO
cucTemy.

lpumep11. Yncno FEA,  nepeBecTn B BOCbMEPUYHYO CUCTEMY CHUCTIEHWS.

PeuweHue:

| cnocob:
FEA,=1516"+1416 +10'16'=3840+224+10=4074,
4074:8=509(2)
509:8=63(5)
63:8=7(7)
FEA,=4074, =7752,

Il cnoco6:
FEA,;=1111 1110 1010, (no Tabnuue1)

111111 101 010,=7752,
Mpumep12. Yucno 635, nepesecTy B LECTHAAUATEPUYHYIO CUCTEMY CUUCTIEHMS.

PeweHue:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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| cnocob:
635,=6'8"+3:8' +5:8"= 384+24+5=413_
413:16=25(13)
25:16=1(9)
635,=413,,=19D ,,
Il cnoco6:
635,= 110 011101, (no Tabnuue1)

0001 1001 1101,=19D

3adaHus:

BapuaHTbl 3apaHun.

Bapuanm 1.

1) NpeobpasynTe cneayrowme ABONYHbIE YMCNa B 4ECATUYHbIE:
1101, 110110, 10111, 10010, 1001.

2) MNMpeobpasynte cnegyolme BOCbMeEpPUYHbIE YMCNa B 4ECATUYHDBIE:
1, 510, 57, 15, 653.

3) MNMpeobpasynte cnegyowme 4ECATUYHbBIE YMCIA B ABOMNYHbIE:
256, 13,72, 11, 101.

4) MNpeobpasynTe cnegyowmne AeCATUYHbIE YACTa B BOCbMEPUYHbIE:
39,7, 162, 41, 418.

5) NMpeobpasynte cnegyowme gECATUYHbBIE YMCNA B LUECTHAALATEPUYHbIE:
764, 66, 10, 763, 14.

6) MNpeobpasynte cnegyolme WecTHagUuaTeEPUYHbIE YNCA B ECATUYHbIE:
69, 8, 2E9, 3FC, 55.

BapuaHm 2

1) Mpeobpasynte cneayoLme ABOMYHbIE YMCNA B AECATUYHbIE:
11100, 1110, 100111, 11110, 100101.

2) MNMpeobpasynte cnegyolme BOCbMEpPUYHbIE YMCNa B 4ECATUYHDBIE:
576, 5,42, 3, 71.

3) MpeobpasynTe cnegyoLlime AeCATUYHbIE YMCNa B ABOMNYHbIE:
296, 13, 44, 62, 2.

4) NpeobpasynTe cnegyomne AeCATUYHbIE YACIa B BOCbMEPUYHbIE:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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2,34, 305,22, 7.

5) Mpeobpasynte cnepyowme gECATUYHbBIE YMCTA B LUECTHAALATEPUYHbIE:

912, 11,75, 15, 64.

6) MNMpeobpasynTe cnegyowme WwecTHagUaTepuyHble Yncna B 4ECATUYHbIE:

61, 268, D, 23B, 67.

BapuanHm 3.

1) Mpeobpasynte cneayoLme ABOMYHbIE YMCNA B AECATUYHbIE:
1000, 111001, 10011, 1101, 101110.

2) MNMpeobpasynte cnegyolme BOCbMEPUYHbIE YMCNa B 4ECATUYHDBIE:

2,20,244,7, 24.

3) MNMpeobpasynte cnegywowme gecATUYHbIE YMCNa B ABOUYHbIE:

52, 21, 342, 6, 112.

4) Npeobpa3ynte cnegyowme AeCATUYHbIE YACIa B BOCbMEPUYHbIE:

6, 43, 389, 7, 140.

5) MNMpeobpasynte cnegywowme gecAaTUYHbIE YMCna B LWeCTHaUaTEPUYHbIE:

8, 112, 798, 643, 11.

6) MNpeobpasynte cnegyowme WecTHaguaTeEPUUHbIE YNCHA B ECATUYHbIE:

248, 41, E, 45, 23C.

Bapuanm 4.

1) Npeobpasynte cneayrowme ABONYHbIE YMCNa B 4ECATUYHbBIE:
1111, 110001, 11000, 1000, 11011.

2) MNMpeobpasynte cnegyolme BOCbMEPUYHbIE YMCNa B 4ECATUYHDBIE:

54,714,7,6, 777.

3) MNMpeobpasynte cnegywolme gecATUYHbIE YMACNa B ABOUYHbIE:

40, 12, 199, 91, 29.

4) MNMpeobpasynte crnegyoLime AeCATUYHbIE YACNA B BOCbMEPUYHbIE:

288, 3, 19, 336, 2.

5) MNMpeobpasynte cnegyowme gecATUYHbIE YMACNA B LUECTHAALATEPUYHbIE:

117,11, 972, 15, 541.

6) MpeobpasynTe cnegyowme WwecTHagUaTepuyHble Yncna B 4ECATUYHbIE:

75, 360, 8, 7A, C.

BapuaHm 5.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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1) NpeobpasynTe cneayrowme ABONYHbIE YMCNa B 4ECATUYHbIE:
1111, 10110, 100000, 111001, 10000.

2) MpeobpasynTe cnegyolme BOCbMEPUYHbIE YNCNA B 4ECATUYHBIE:

322, 1, 43, 402, 37.

3) Mpeobpasynte cnegyolmne JECATUYHbBIE YMACTA B ABOUNYHbIE:

16, 73, 255, 19, 90.

4) Mpeobpasynte crnegyolime AecAaTUYHbIE YMCa B BOCbMEPUYHbIE:

2, 30, 241, 62, 3.

5) NMpeobpasynte cnegyowme gECATUYHbBIE YMACNA B LUECTHAALATEPUYHbIE:

949, 89, 9, 120, 12.

6) MNpeobpasynte cnegyolme WecTHagUuaTepPUYHbIe YNCna B ECATUYHbIE:

F, 4F, 348, 219, 6C.

BapuaHm 6.

1) NpeobpasynTe cneayrowme ABONYHbIE YMCNa B 4ECATUYHbIE:
1111, 100111, 10100, 1110, 11111.

2) MNMpeobpasynte cnegyolme BOCbMEpPUYHbIE YMCNa B 4ECATUYHbBIE:

4,676,11,70, 7.

3) Mpeobpasynte cnegyowme 4ECATUYHbBIE YMCTA B ABOMNYHbIE:

97,7,479, 155, 41.

4) MNpeobpasynte cnegyowmne AeCATUYHbIE YACIa B BOCbMEPUYHbIE:

294, 1, 20,197, 7.

5) NMpeobpasynte cnegyowme gECATUYHbBIE YMCNA B LUECTHAALATEPUYHbIE:

815, 14, 108, 895, 13.

6) MNpeobpasynte cnegyolme WecTHagUuaTeEPUYHbIE YNCA B ECATUYHbIE:

374,72, 9, 5F, 2B6.

Bapuanm 7.

1) NpeobpasynTe cneayrowme ABONYHbIE YMUCNa B 4ECATUYHDBIE:
1011, 10000, 101101, 1100, 100101.

2) MNMpeobpasynTe cnegyoLime BOCbMEPUYHbIE YNCHa B 4ECATUYHbIE:

3, 16, 215, 177, 6.

3) Mpeobpasynte cnegywolme geCATUYHbIE YMCTa B ABOUNYHbIE:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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172, 94, 26, 80, 339.

4) Npeobpasynte cnegyowmne AeCATUYHbIE YMCIa B BOCbMEPUYHbIE:

484, 9, 3, 2, 110.

5) MNMpeobpasynTe cnegyowme AeCATUYHbIE YMCNa B LWECTHAAUATEPUYHBIE:

639, 66, 10, 11, 77.

6) MNMpeobpasynte cnegyowme WecTHagUuaTeEPUYHbIE YNCHA B OECATUYHbIE:

4F, 347, 8, 6E, C.

Bapuanm 8.

1) NpeobpasynTe cneayrowme ABONYHbIE YMCNa B 4ECATUYHbIE:
110000, 1000, 10110, 11000, 111110.

2) MNMpeobpasynte cnegyolme BOCbMeEpPUYHbIE YMCNa B 4ECATUYHDBIE:

40, 536, 2, 57, 114.

3) Mpeobpasynte cnegyolmne 4ECATUYHbBIE YMACTA B ABOUNYHbIE:

121, 63, 22, 78, 154.

4) NpeobpasynTe cnegyowmne AeCATUYHbIE YACIa B BOCbMEPUYHbIE:

7,10, 75, 6, 336.

5) NMpeobpasynte cnegyowme OECATUYHbBIE YMCNA B LUECTHAALATEPUYHbIE:

76, 14, 898, 646, 70.

6) MNpeobpasynte cnegyolme WecTHagUuaTeEPUYHbIE YNCA B ECATUYHbIE:

9, 3FC, 7E, 77, 3FD.

Bapuanm 9.

1) NpeobpasynTe cneayrowme ABONYHbIE YMCNa B 4ECATUYHbIE:
111010, 1000, 11011, 10100, 101010.

2) MNMpeobpasynte cnegyolme BOCbMeEpPUYHbIE YMCNa B 4ECATUYHbBIE:

7,552, 45, 314, 6.

3) MpeobpasynTe cnegyolme AeCATUYHbIE YMCNa B ABOWNYHbIE:

97, 149, 19, 5, 90.

4) Npeobpasynte cnegyowmne AeCATUYHbIE YACIa B BOCbMEPUYHbIE:

4,437,13,7, 47.

5) MNMpeobpasyiTe cnegyoLlme AeCATUYHbIE YMCNa B LWEeCTHaAUATEPUYHBbIE:

114, 575, 12, 8, 922.

6) MNMpeobpasynte cnegyowme WecTHagUuaTeEPUYHbIE YNCA B ECATUYHbIE:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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B, 67, 222, 234, C.
Bapuarnm 10

1) Mpeobpasynte cneayowme ABOMYHbIE YMCNa B AECATUYHbIE:
10011, 1001, 100010, 10110, 110000.

2) MNMpeobpa3synte cnegyoLme BOCbMEPUYHbIE YMCNa B 4ECATUYHDBIE:

732,3,17,7, 641.

3) Mpeobpasynite cnegyowme AeCATUYHbIE YMCNaA B ABOWNYHbIE:

27, 341, 93, 40, 5.

4) Npeobpa3ynte cnegyome AeCATUYHbIE YMCIa B BOCbMEPUYHbIE:

31,1, 403, 117, 29.

5) MNMpeobpasynte cnegywowme gecAaTUYHbIE YMCna B LWeCTHaAUaTEPUYHbIE:

620, 10, 100, 66, 760.

6) MNMpeobpasynte cnegyowme WecTHaguaTeEPMUHbIE YNCHA B ECATUYHbIE:

73,233,C, F, 78.

Bapuanm 11.

1) Npeobpasynte crneayrowme ABONYHbIE YMCNa B 4ECATUYHbBIE:
111100, 1110, 11001, 101100, 1111.

2) MNMpeobpasynte cnegyolme BOCbMEPUYHbIE YMCNa B 4ECATUYHDBIE:

7,21,521, 730, 67.

3) MNMpeobpasynte cnegywolme geCATUYHbIE YMCNa B ABOUYHbIE:

8, 55, 215, 88, 7.

4) Npeobpa3ynTe cnegyrowmne AeCATUYHbIE YACa B BOCbMEPUYHbIE:

211, 5, 24, 6, 16.

5) MNMpeobpasynte cnegyowme gecATUYHbIE YMCNa B LUECTHAALATEPUYHbIE:

874,13, 68, 9, 725.

6) MpeobpasyiTe cnegyolme WwecTHagUaTepuyHble Yncna B 4ECATUYHbIE:

5A, 8, 244, A, 34F.

Bapuanm 12.

1) Npeobpasynte cneayrowme ABONYHbIE YMUCNa B 4ECATUYHbIE:
111000, 1000, 10111, 101101, 10101.

2) MNMpeobpasynTe cnegyoLlime BOCbMEPUYHbIE YNCNa B 4ECATUYHbIE:

7,175, 51, 3, 767.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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3) Mpeobpasynte cnegyolme 4ECATUYHbBIE YMACTA B ABOUNYHbIE:

5, 463, 99, 76, 110.

4) Mpeobpasynte crnegyoLime AecAaTUYHbIE YUCIa B BOCbMEPUYHbIE:

18, 306, 6, 43, 3.

5) Mpeobpasynte cnegyowme geECATUYHbBIE YMACTA B LUECTHAALATEPUYHbIE:

111, 584, 9, 671, 117.

6) MpeobpasynTe cnegyowme WwecTHagUaTepuyHble Yncna B 4ECATUYHbIE:

257, 7A, 9, 2FB, 73.

Bapuanm 13.

1) NpeobpasynTe cneayrowme ABONYHbIE YMCNa B 4ECATUYHbIE:
11100, 101100, 1101, 100100, 10011.

2) MNMpeobpasynte cnegyolme BOCbMeEpPUYHbIE YMCNa B 4ECATUYHDBIE:

230, 16, 5, 607, 27.

3) Mpeobpasynte cnegyolmne 4ECATUYHbBIE YMCTA B ABOMNYHbIE:

7,71,278,172, 32.

4) NpeobpasynTe cnegyomne AeCATUYHbIE YACIa B BOCbMEPUYHbIE:

57,1, 216, 226, 34.

5) NMpeobpasynte cnegyowme gECATUYHbBIE YMCNA B LUECTHAALATEPUYHbIE:

794,126, 11, 591, 15.

6) MNpeobpasynte cnegyolme WecTHagUuaTeEPUYHbIE YNCa B ECATUYHbIE:

D, 350, 4C, F, 389.
Bapuanm 14.

1) NpeobpasynTe cneayrowme ABONYHbIE YMCNa B 4ECATUYHDIE:
101101, 10010, 1000, 110001, 11001.

2) MNMpeobpasynte cnegyoLme BOCbMeEpPUYHbIE YMCNa B 4ECATUYHDBIE:

660, 4, 40, 552, 2.

3) MpeobpasynTe cnegyolme AeCATUYHbIE YMCNa B ABOWNYHbIE:

128, 4, 45, 5, 297.

4) Npeobpasynte cnegyowmne AeCATUYHbIE YACIa B BOCbMEPUYHbIE:

104, 7, 61, 2, 223.

5) NMpeobpa3synte cnegyolme OECATUYHbBIE YMCNA B LUECTHAAUATEPUYHbIE:

117,14, 728, 10, 563.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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6) MNMpeobpasynte cnegyowme WecTHagUuaTeEPUYHbIE YNCHA B OECATUYHbIE:

77,227, C, F, 204.

Bapuanm 15.

1) NpeobpasynTe cneayrowme ABONYHbIE YMCNa B 4ECATUYHbIE:
110110, 10010, 1101, 1000, 11010.

2) MpeobpasynTe cnegyolme BOCbMEPUYHbIE YNCNA B 4ECATUYHBIE:

4,17,637, 1, 663.

3) Mpeobpasynte cnenyolmne 4ECATUYHbBIE YMCTA B ABOMNYHbIE:

32, 373, 64, 67, 154.

4) NpeobpasynTe cnegyomne AeCATUYHbIE YACIa B BOCbMEPUYHbIE:

40, 80, 1, 61, 3.

5) NMpeobpasynte cnegyowme 4ECATUYHbBIE YMACNA B LUECTHAALATEPUYHbIE:

12, 733, 81, 603, 10.

6) MNMpeobpasynte cnegyowme WecTHagUuaTepPUYHbIe YNCna B ECATUYHbIE:

7F, 343, 9, 4E, 8.

Bapuanm 16.

1) NpeobpasynTe cneayrowme ABONYHbIE YMCNa B 4ECATUYHbIE:
1111, 10110, 101100, 1101, 101111.

2) MNMpeobpasynte cnegyolme BOCbMeEpPUYHbIE YMCa B 4ECATUYHbBIE:

577,14, 2,631, 11.

3) MNMpeobpasynte cnegyowme 4ECATUYHbBIE YMCTA B ABOUNYHbIE:

301, 18, 97, 63, 16.

4) MNpeobpasynTe cnegyowmne AeCATUYHbIE YACTa B BOCbMEPUYHbIE:

4,444,22,294, 7.

5) MNMpeobpasyiTe cnegyolime AeCATUYHbIE YMCNa B LWeCTHAaAUATEPUYHbIE:

98, 14, 972, 12, 83.

6) MNMpeobpasynte cnegyowme WecTHagUuaTeEPUYHbIE YNCA B ECATUYHbIE:

E, 2EC, 70, 43, 20D.

Bapuanm 17.

1) Mpeobpasynte crneayoLme ABONYHbIE YMCNA B AECATUYHbIE:
1001, 10001, 100110, 10110, 1011.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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2) Mpeobpa3synte cnegyoLme BOCbMEPUYHbIE YMCNa B 4ECATUYHDBIE:

20, 445, 6, 5, 607.

3) MpeobpasynTe cnegyowme AeCATUYHbIE YMCNa B ABONYHbIE:

468, 25, 53, 167, 18.

4) Npeobpasynte cnegyowmne AeCATUYHbIE YACa B BOCbMEPUYHbIE:

196, 1, 40, 486, 5.

5) MNMpeobpasynTe cnegyowme AeCATUYHbIE YMCNa B LWEeCTHaAUATEPUYHbIE:

13, 642, 86, 902, 8.

6) MNMpeobpasynte cnegyowme WecTHaguaTeEPUUHbIE YNCHA B ECATUYHbIE:

72, 8, 35B, B, 355.

Bapuanm 18.

1) Npeobpasynte crneayrowme ABONYHbIE YMCNa B 4ECATUYHbBIE:
1110, 111011, 11101, 1100, 100000.

2) MNMpeobpasynte cnenyolme BOCbMEPUYHbIE YMCNa B 4ECATUYHDBIE:

6, 71, 216, 53, 463.

3) MNMpeobpasynte cnegywowme gecATUYHbIE YMCNa B ABOUYHbIE:

8,392, 76, 25, 41.

4) NpeobpasynTe cnegyomne AeCATUYHbIE YACa B BOCbMEPUYHbIE:

37,7, 433, 301, 4.

5) MNMpeobpasynte cnegywowme gecATUYHbIE YMCNa B LUECTHAAUATEPUYHbIE:

12,991, 124, 11, 67.

6) MNMpeobpasynte cnegyowme WecTHaguaTeEPUUHbIE YNCHA B ECATUYHbIE:

265, 6B, E, 71, C.

Bapuanm 19.

1) Npeobpasynte cneayrowme ABONYHbIE YMUCNa B 4ECATUYHbBIE:
10111, 1010, 111010, 1110, 110111.

2) MNMpeobpasynTe cnegyoLime BOCbMEPUYHbIE YNCHa B 4ECATUYHBIE:

1, 151, 43, 355, 16.

3) Mpeobpasynte cnegywowme geCATUYHbIE YMCTA B ABOUNYHbIE:

13, 91, 466, 75, 4.

4) Mpeobpasynte crnegyoLime AeCATUYHbIE YACNA B BOCbMEPUYHbIE:

5,497, 14, 45, 128.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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5) Mpeobpasynte cnegyowme geCATUYHbBIE YMACTA B LUECTHAALATEPUYHbIE:
925, 8, 68, 109, 854.

6) MpeobpasynTe cnegyowme WwecTHagUaTepuyHble Yncna B 4ECATUYHbIE:
313, 7A, F, 337, A.

BapuaHm 20.

1) NpeobpasynTe cneayrowme ABONYHbIE YMCNa B 4ECATUYHbIE:
100010, 11110, 1011, 1101, 10110.

2) MNMpeobpasynte cnegyolme BOCbMeEpPUYHbIE YMCNa B 4ECATUYHDBIE:
4,204, 20,1, 17.

3) Mpeobpasynte cnegyolmne 4ECATUYHbBIE YMACTA B ABOUNYHbIE:
66, 207, 3, 90, 279.

4) NpeobpasynTe cnegyowmne AeCATUYHbIE YACIa B BOCbMEPUYHbIE:
50, 1, 114, 277, 13.

5) Mpeobpasynte cnegyowme 4ECATUYHbBIE YMACNA B LUECTHAALATEPUYHbIE:
11, 528, 126, 89, 9.

6) MNMpeobpasynte cnegyolme WecTHagUuaTeEPUYHbIE YNCa B ECATUYHbIE:
A, 29F, 59, 268, 8.

|/|3y‘-II/1Te TEeopeTNU4EeCKyto 4HaCTb

BbinonHuTe 3aganHus.

TeopeTuyeckas 4yacTb 2:

Hapg yncnamu, 3anmcaHHbIMK B NIOOOI CUCTEME CHUCIIEHMS, MOXXHO NPON3BOANTL
pasnuyHble apudgmeTtudeckne onepaunn. MHoropaspsigHble u4ucna cknagblBalTcs,
BbIYMTAIOTCS, YMHOXAKOTCA U OEensTCs MO TEM Xe NpaBunam, 4To U B OEeCATUYHOW
CUCTEME CUYUCTIEHUS.

Tak, ons CnoXxeHus OBOUYHBLIX YMCeNn HeobxoaMMO MCMonb3oBaTb criegyolume
npasuna:

0+0=0;1+0=1;

0+1=1;1+1=10.

B nocnegHem cniyyae, npu CrnoXeHuu ABYX €OUHUL, NPOUCXOAUT NepenosiHeHne

Mnagwero paspsaa, U eguHula NepeHocuTcs B cTapluuii paspag. lNepenonHeHue

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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BO3HMKaeT B Criyyae, ecrnv CymMmMa paBHa OCHOBAHWIO CUCTEMbl CYHUCIIEHUS (B AaHHOM
cnyyae 31O 4nucno 2) vnu 6onblue ero (ans ABOMYHOW CUCTEMbI CUHUCIEHUSA 3TO HE
aKkTyarbHO).

Hpumep CINoOXeHnAa 0BOUYHbIX YNCerT.

10110 1001 1111
+ 101 + 1010 + 1
11011 10011 10000

BbluntaHme ogHopaspsaaHbIX [OBOWMYHBIX YMCEN BbIMOMHAETCA MO CreayloLwmm
npaBunam:

0-0=0;0-1=1(3aem u3 crapLuero paspsaga);

1-0=1;1-1=0.

npUMepBbl‘—IVITaHI/Iﬂ ABOWYHbIX Yncern.:

YMHOXeHune oAHopa3pAaHbIX OBOUYHbIX YUCENT BbINOJIHAETCA No Cclie4yrLwnm
npaBunam:

0:0=0;1-0=0;
0:-1=0;1-1=1.
lNpumep yMHOXEHNS ABOUNYHbIX YNCEN:

HeneHne B nobon NO3MLMOHHON CUCTEME CUYMUCIEHUS MPOU3BOANTCS MO TEM Xe
npaBunam, Kak W OeneHne yrnom B OecATUYHOM cucteme. B OBOMYHOM cucTeme
AeneHne BbINOMHAETCA OCOOEHHO MPOCTO, BeAb ovepeHasi umdpa 4acTHOro MoXxeT
ObITb TOSNILKO HYNEM U eOUHULIEN.

BbINONHAA YyMHOXEHMEe MHOFO3HaYHbIX YMcen B PasfUYHbIX MO3ULMOHHbIX

CUCTEMAX CYUCTIEHUS, MOXXHO MCMOMb30BaTb OObIYHbLIN ariropnTMm nepemMHoXxXeHna 4yncern

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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B CTONOMK, HO npn 3TOM pe3ylibTaTbl NEPEMHOXEHUA U CITOXKXEHNA OOHO3HA4YHbIX YNCET

HeobxoAnMo 3aMmMCTBOBaTb U3 COOTBETCTBYHOLLNX Tabnuy, YMHO>XEHUA N CITOXKEeHUA.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Tabnuua cnoxeHus B BOCbMGpI/I‘-IHOVI CUCTemMe CHUCIEeHUA:

Tabnuua YMHOXEHUA B BOCbMepI/I‘-IHOI7I CUCTEME CHUCITIEHUA.

Tabnuua cnoxeHns B 16-pMYHON CUCTEME CHUCTIEHUS:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Tabnunua yMHOXeHNSA B 16-pnYHO CUCTEME CHUCTIEHUS:

Mpn BbLINOMHEHUM [OEWUCTBUM CIIOXKEHUA W BblUUTAHUS B 8-HOW CcuUCTEME
CUYMCNEeHns HeobxoamMmo NOMHUTL (ECNKN He NoNb3oBaTbCA Tabnuuen):

- B 3anucu pe3yrbTaToOB CIOXEHUA M Bbl4MTAHWUS MOTYT ObiTb MCNOMb30BaHbI
TONbKO LNpbl BOCbMEPUYHOro andasunTa;

- OCHOBaHME BOCbMEPUYHOM CUCTEMbI CYMCIEHUS paBeH 8, T.e. nepenosHeHune
HacTynaeT, Koraa pesynbTaT crnoxeHus 6onbwe wunu paBeH 8. B atom cnyvae ans
3anucu pesynbtata Hago BblMeCcTb 8, 3anMcaTb OCTATOK, a K CcTapliemy paspsgy
NpnbaBnTb eaUHULY NepPenonHEHNS;

- €Cnv NP BblYUTAHWUM MPUXOANTCSA 3aHUMATb eQUHULY B CTapLUeM paspsae, dTa
eavHNLA NepeHoCcuTCs B MNaalwnm paspsg B Buae 8 eanHuy,.

I'Ipmmep CIoXXeHnda 1 BblMNTaHNA BOCbMEPUYHbLIX YNCe:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Mpumep YMHOXEHUSI BOCbMEPUYHbIX YMCE:

17

*14
+ 74

17

264
7°4=28=83+4
4:1+3=7
178 "148 = 264s

vTlpn BbLINOMHEHUN OEWCTBUIN CIOXEHUST U Bbl4MTaHMs B 16-HOM cucteme
CYMCNeHns HeobxoaMMO NOMHUTB:

- B 3anvCu pe3ynbTaToOB CIOXEHUA U BblYUTAHUS MOTYT ObiTb UCNOSb30BaHbI
TONbKO LMpbI WecTHaguaTepudHoro andgasuta (0-9, A-F)

- OCHOBaHWe LWeCcTHaguaTepu4yHon CUCTEMbl CUYUCNEHUs paBHO 16, T.e.
nepenosiHeHWe HacTynaeT, Korga pesynbTaTt cnoxeHus donblue unm paseH 16. B atom
crnyyae Ons 3anucu pesynbTata Hago BblibecTb 16, 3anucaTb OCTaToK, a K cTtaplemy
paspsay npubaBuTb eguHULY NepenosiHeHns;

- €Cnv NPV BblYUTaHUM MPUXOANTCA 3aHUMaTb eQUHULY B CTapLlueM paspsje, aT1a
eanHnLa nepeHocuTcs B MNaaLwinm paspsag B suae 16 eanuHuy,

I'Ipmmep CNOXEeHUs N Bbl4MTaHUs 16-HbIX Ymcen:

1)

A+7 =10+7=17=17-16 =11

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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9+B +1=10+11=21=21- 16=5—1
9A16 +B716 = 15116

2)

BC4y4

AF 5

B15y
N3 4 Henb3qa BbldecTb F, 3HauuT, U3 nNeBoro paspsaga Mol 3anmem 16. Tenepb F

Hago BbluuTath M3 20. B pesynbTaTe - 5, 3anucbiBaeM ero nog paspsaoMm eanHuL.
LUndpa C ymeHbumnacs Ha 1,Tenepb 310 B. 3HaunMT Hago A BblvecTb 13 B, aTo ByaeTt
1.

3anucbiBaeM 3TOT pesynbTaT B paspsge OecAaTkoB. M3 coTeH B 3TOT pas Mbl
HUYEro He 3aHMMarnu 1 B BbIYMUTAEMOM TOMbKO 2 LUNPpPbl — COTEH HET, TO €CTb CHOCUM
B 13 ymeHblwaemMoro B pesynbTar.

Ntak: BC416 - AF16 = B151s.

Mpumep yMHOXeEHNA 16-HbIX Yncen:

7D=7-13=91=16'5+11=16"5+B
75=35=16"2+3

~-Onepaunsi OeneHvs BbINOMHAETCS MO  anropuTtMmy, NogoGHOMY anropuTmy
BbINOSIHEHUSA Onepaunn AeneHus B ECATUYHON cucteme cumcneHus. CnegyeT TONbKO
rPamMoOTHO NONb30BaTbCA TEMU LMdpamMu, KOTOpble BXOAAT B andaBuUT UCMONb3yeMOou
CUCTEMbI CHUCTIEHUS.

Hanbonee npocto geneHne cTtonbuvkoM OCYLLEeCTBUTb B ABOWYHOW CUCTEME
CUMCNEHMUS, TaK KaK B ABOMYHON CUCTEME CHYUCIEHUS NPUOETCSA NULb CPpaBHUTbL ABa

yumcna n BblunTaTb U3 BONbLUEro MeHbLUee.

1000011, 101,
1012 1112
_111z

101,

_ 101,

101
0

LIoOKyMeHm yrnpasnisemcs ripogpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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I'IpM geneHnn Mbl HE BcCerga nomfyydyunM uenoe 4ucrio. Pasgenum yucno 5 Ha
4yumcro 2, npenBapuTteribHO nepesend X B ABOUYHYHO CUCTEMY CHUCTTIEHNA:
_101; |'1EI;
105 10,12
010;

_ 10,
0z

[leneHne B BOCbMEPUYHON CUCTEME CHUCTIEHUS:

330 122
&‘178
110
110

0

Mpouecc genexHns B LWIeCTHaaUaTeEPUYHON CUCTEME CUUCIEHMS aHANOMNYEH.
vTpn BbINONMHEHUM MOObIX apudMETUYECKMX oOnepauurn Hag uYucnamu,
NPeACTaBNEHHbIMM B pasHbIX CUCTEMAax CYMCMEHMsl, criegyeT npeaBapuTenbHO
NepeBecTn UX B OAHY U Ty Xe CUCTEMY.
Mpumep 1. BbinonHuTb apudMeTU4eckme onepaumm C Yicnamm B pasfimyHbIX
CMCTEMaX CYUCTIEHUS:
1011102 + 12638 — X10
1011102=12%+ 024+ 123+ 122+ 12" +020=32+ 0+8+4+2+ 0 =461
12635 = 1'8% + 2'82 + 6-8" +3-8° =512 +128+ 48 + 3 = 69110
4610+ 69110 = 73710
3adaHueNe1
PacnonoxuTe crnegyowme ymcna B nopsake Bo3pacTtaHus:
a) 74s, 1100102, 7010, 3816;
6) 6E16, 1425, 11010012, 10010;
B) 777s, 1011111112, 2FF16, 50010;
r) 10010, 11000002, 6016, 141s.

3adaHueNe2

BbinonHute apudmeTnyeckme onepauum B 2-1 CC:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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1) 11102 + 10012 = 101112
2) 11102 - 10012 = 1012

3) 11102 * 10012 = 11111102
4) 11102/ 112 = 1002

3adaHueNe3

BbinonHutb apudpmetTudeckune onepaumm B 8-n CC:
5) 678 + 235 = 1128

6) 675 — 235 = 44s

7) 678 * 235 = 20258

8) 748/ 245 = 38

3adaHueNe4

BbinonHutb apudgpmetnyeckmne onepaumm B 16-n CC:

9) AF16 + 9716 = 14616

10) AF16— 9716 = 1816

11) AF16 * 9716 = 673916

12) 5A16 / 1E16 = 316

3adaHueNe5

Cnoxutb uncna 5E16 u 12s. Cymmy npeactaBuTb B OECATUYHOW CUCTEME
CUYUCIEHNS.

13) (9410 + 1010 = 10410)

Bbi80o0bi u npedrioxeHus o npodenaHHoU pabome
CodepxaHue omyema:

HanmeHoBaHMe NpakTUYeckoro 3aHATUS

Llenb 3aHaTMA

BapwvaHT 3agaHus

Cnncok ncnonb3yemblix MICTOYHUKOB

BbiBOAbI M NpeanoxeHus

2B

[arta v nognuceb KypCaHTa 1 npenogaBatens

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Bonpocbi 0nsi camornposepku:

1. YTO Ha3bIBaAOT CUCTEMOWN CHUCIIEHUA?

2. Kakada cuctema cHMCreHmst UCNosib3yeTcs B KOMMNbIOTEPHON TEXHUKE?

3. lMoyemy yenoBeky yOooOHO NOMb30BaTbCA  AECATMYHOM  CUCTEMOWM

cymcneHmsa?

4. Kakve npasuna npuMeEHAITCA AN BbIMOMIHEHUA apuMeTU4eckux onepauum
B MO3ULMOHHbIX CUCTEMAX CYUCIIEHNS?

5. Uto Heobx0OMMO TMOMHUTL MNPWU  BbLIMOSIHEHUN oOnepauMn B pPasfnYHbIX
NO3ULMOHHBIX CUCTEMAX CYUCIIEHUA?

6. Kak HyXHO nocTynuTb, €cnv onepauum npou3BOAATCA Hag u4ucrnamw,

npeacrtaBneHHbIMU B pa3yIM4HbIX NMO3NLUMOHHBIX CUCTEMaX cuncnenunn?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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MpakTnyeckoe 3aHATME N26 dnemMeHTbl KOMOMHATOPUKU, TEOPUM MHOXECTB
M MaTeMaTU4eCKON NOrnKu.

Llenb 3aHsmust:

1.Mo3HakoOMUTE 0Oy4alOLMXCA C OCHOBHBIMU MOHATUSMU TEOPUN MHOXECTB,

anemMeHTaMm KOMOMHATOPUKN N MaTEMaTUYECKOW NOTUKN;
UcxodHble Teopemudeckuli Mamepuari, CXeMbl, 3a0aHusi o eapuaHmam

CodepxxaHue U nopsiOoK 8bINMOMTHEHUS:
N3yunTb TEOPETMYECKYIO YacTb

BbinonHuTb 3agaHunsa

TeopeTuyeckas 4yacTb

MHOXXeCTBO — 3TO COBOKYMHOCTb OOBLEKTOB MPOM3BOSIbHOW MPUPOAbI, KOTopas
paccmMaTpuBaeTCs Kak eauHoe Lenoe.

MpymepamMmn MHOXECTB MOTFYT CHAYXWUTb: MHOXECTBO BCEX KypCaHTOB Ballen
rpynnbl, MHOXeCTBO BcCex wuTenen KanuHuHrpaga, MHOXECTBO BCEX HaTypasbHbIX
ymncern, MHOXXECTBO BCEX PELLUEHMI HE KOTOPOro ypaBHEHUS U T. M.

MHoxecTBa NPUHATO 0603Ha4YaTb MNPOMUCHbIMKM ByKBaMmn NaTtMHCKOro andasuta
(A, B, C, ...). OObekTbl, Bxogse B COCTaB MHOXECTBA, Ha3blBAOTCA €ro
anemMeHTamum.

MHOXXeCTBO MOXHO 3aaTb cnegyowmmmn cnocobamm:

1.nepeyncneHmem Bcex ero af1IEMEHTOB;

2.XapakTepucTn4eckMm CBOMCTBOM €ro 9f1IEMEHTOB.

B nepBom cnydae BHyTpM UrypHbiX CKOBOK MEpeuncnsitoTcss Bce OObEeKTHl,
cocTaBnsitowme MHoXxecTBo. Kaxabin 06bekT, BXOASLMIA B MHOXECTBO, YKa3blBaeTCs B
UrypHbIX CKOBKax NuLb OAUH pas.

Hanpumep, 3anuce M = {1, 3, 5, 7, 9} o3HayaeT, 4TO MHOXecTBO M cocTtouT 13
yncen1,3,5,7n9.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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To4HO Takowm xe cmbicn Byget nmeTb 3anuce M = {3, 1, 5, 9, 7}. lHaye roeops,
NopsaoK PacrnofnoOXeHUs1 ANIEMEHTOB B (PUrypHbIX CKOBKax 3Ha4yeHusi He nmeeT. BaxHo
TOYHO yKa3aTb, Kakme UMEHHO OOBHEKTbI ABNAOTCA 3fIEMEHTAMN MHOXECTBA.

4ncno 5 aBnsieTcs anemMeHToM MHoxecTBa M: 5 € M1);

4ncno 4 He siBNSeTCs aNeMeHToM MHoxecTBa M: 4 ¢ M.

OTO e MHOXECTBO MOXHO 3a4aTb C NOMOLLbI XapakKTEPUCTUYECKOrOo CBOMCTBA
obpasyloWwmx ero 3fNeMeHTOB — TaKoro CBOWCTBA, KOTOpbIM obGnagaeTt Kaxabin
3NEMEHT, NpuHaanexawmm MHOXeCTBY, U He obrnagaeT HM OOUH 3NIEMEHT, KOTOPbI
€My He npuHagnexuT. B Hawem npumepe MOXHO rOBOPUTbL O MHOXECTBE HaTyparibHbIX
OAHO3HAYHbIX HEYETHBIX YnCen.

B paccmaTtpuBaemom MHoxectBe M cogepxutca 5 anemeHToB. 310 0603HavaroT
Tak: M| = 5. MOXHO COCTaBUTb MHOXECTBO, coaepallee noboe YMCro 3NEMEHTOB.
Hanpvmep, MHOXECTBO BCeX KOpHeil ypaBHeHuss X2 — 4x — 5 = 0 KoHe4yHo (OBa
aNleMeHTa), a MHOXeCTBO BCeX To4dek npsiMmon OeckoHeyHo. MHOXeCTBO, He
coepkallee H1 0QHOro afieMeHTa, HadblBaeTcs NycTbiM U 0603HaA4YaeTCs CUMBOSIOM (J

MepBbin cnoco® 3agaHna MHOXECTB MPUMEHUMM TONbKO AN KOHEYHbIX
MHOXECTB, a 1 TO MPU YCIOBUK, YTO YMCIO SNIEMEHTOB MHOXECTBA HEBENMKO. BTOpbIM
cnocobomM MOXXHO 3a4aBaTb Kak KOHEYHble, Tak U 6eCKOHEYHblE MHOXECTBA.

3 HEeKOTOpbIX 3NeMeHTOB MHOXecTBa M MOXHO COCTaBUTb HOBOE MHOXECTBO,
Hanpumep P: P = {1, 3, 5}.

Ecnun kaxabin anemeHT MHOXecTBa P npuvHagnexut mHoxectsy M, TO roBop4r,
yTo P ecTtb noamHoXecTBO M, 1 3anuceiBatoT: P < M.

Camo MHoxecTBo M aBnseTcsa CBOMM NMOAMHOMXECTBOM, T. K. KaXKObl anemMeHT M
npuHagnexuTt mHoxectBy M. [ycToe MHOXECTBO Takke siBnaeTca NnogMHoXecTsom M.

PaboTtas c¢ obbekTamn KakoW-TO oOnpedenéHHoOW npupoabl, Bcerga MOXHO
BblAENUTb «Camoe Oonblioe» WNU YHMBEepcarbHOe MHOXECTBO, coAepaliee Bce
BO3MOXHble nogmMHoxecTBa. [lycTb A — MHOXeCTBO YETHbIX yncen, B — MHOXecCTBO
HaTypanbHbIX Yncen, C — MHOXECTBO 4ucern, KpaTHbIX NATK. Torga cambiM ©0nbLUMM
MHOXECTBOM, coaepxawmm B cebe mHoxecTBa A, B n C, a takke gpyrme nogobHble
MHOXecTBa, OydeT MHOXEeCTBO UenblX 4ucen. YHuBepcanbHOe MHOXeCTBO Oyaem

obo3Ha4vaTtb 6ykson U.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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[ns HarnsaHoro n3obpaXXeHns MHOXECTB MCMNONb3YTCA Kpyrn dnnepa (puc.).

TOYKM BHYTPY Kpyra CYMTaKOTCS 3IEMEHTaMM MHOXXECTBa.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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1) nepecevyeHnemM gByx MHOXeCTB X U Y Ha3blBAa€TCA MHOXECTBO UX O6LLMNX
9N1EMEHTOB.

MepeceyeHne MHOXeCTB 0603Ha4atoT C MOMOLLBIO 3Haka N: X N Y.

MycTb MHOXecTBa X N Y COCTOAT M3 OYKB:

X ={w, k, 0, n, a};

Y ={y,p, 0, Kk}

OTU MHOXecTBa UMEKT ObLme 3EeMEHTHI: K, O.

X Y ={K, o}.

MHoxecTtBa M 1 X He MMEIT 0OLLMX SNEMEHTOB, NX NepecevyeHmne — nycroe
MHO>ECTBO:

MnX = O.

MNepeceyenne mHoXxecTB M 1 P ecTb MHOXeCTBO P, a nepeceyeHne mHoxectB M u M

eCTb MHOXecTBo M:
MAAP=P, MM =M.

o6beanHeHnem OBYX MHOXeECTB X 1Y HasblBaeTCa MHOXECTBO, COCTOsILLEE N3 BCEX

3NIEMEHTOB 3TUX MHOXECTB U HE coAepKalllee HUKAKNX OPYrMX 3NIEMEHTOB.
ObbeaguHeHne MHOXecTB 0003Ha4valT C MOMOLLbI 3HaKa .
XUY.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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[ns Hawmnx npumepos:

XuY ={w,k 0,n,a,Y, p}

Mo X={1,357,9, W,k 0,n,a};
MOUP=M MuM=M.

MoaymainTe, BO3MOXHO JIM paBEHCTBO: AUB = AMB.

MepeceyeHune n obbeauHeHMe BbINONHATCA As NoOOM Napbl MHOXECTB.
OonofiHeHne — MMEET CMbICI1 He NSl BCEX MHOXECTB, a TONbKO TOrAa, Koraa BTopoe

MHOXECTBO ABJ1AE€TCA NOAMHOXXECTBOM MNMEPBOIo.

MycTb MHOXECTBO P aBnaeTcs NnogMHOXeCTBOM MHOXecTtBa M. gononHeHnem P go M
Ha3blBaeTCs MHOXECTBO, COCTOsILLEE N3 TEX aNeMeHTOB M, KoTopble He Bowwnn B P.
[NononHenune P go M obosnauaor P: P ={7, 9}.

HononHeHne M o M ecTb NycToe MHOXECTBO, AOMONHEHWE NYyCTOro MHoXecTea Ao M

ecte M: M=O;, & =M.

MowHOCTbL MHOXeCTBa

MOLWHOCTBIO KOHEYHOIrO MHOXECTBa Ha3blBaeTCH YMCIO ero anemMeHToB. MowHOCTb
MHOXecTBa X o6o3Ha4vaeTcs |X|.

B paccMmoTpeHHbIX Bbilwe npumepax |X| =5, M| = 5.

Yuncno anemeHToB 06beaMHEHNS OBYX HEMNEPECEKAOLLMXCSH MHOXECTB PpaBHO CyMMe
yucen dNeMeHTOB 3TUX MHOXECTB. Tak, B 00beanHeHnn MHoxecTB M 1 X cogepxutca
10 anemeHTOB: |[MUX| = 10. Ecnun e MHOXeCTBa nepecekarTcsl, TO YMCIO
3NeMeHToB 00beanHEHUa HaxoaAnTCs cnoXHee. Tak, X coCToUT U3 5 anemMeHToB,
MHOXecTBO Y — 13 4, a ux obbegnHeHne — mn3 7. CrnioxxeHune ymcen

51 4 paét Ham yumcno 9. Ho B aTy cymmy ABaXKbl BOLUSIO YMCIO ANIEMEHTOB
nepeceyveHns. Ytobbl NONy4YNTb NPaBUbHBLIN pe3ynbTaT, Hado K Yncny anemeHToB X
NpnbaBnTb YUCNO ANEMEHTOB Y 1 U3 CyMMbl BbIYECTb YNCIIO ANIEMEHTOB NepeceYveHms.
Mony4yeHHas chopmMyna noaxoauT Anga nobbix AByx MHoxecTB: [XUY] = |X]| + |Y] — |X

M Yl OT0 YacTHbIN CﬂyanI TaK Ha3blBaeMoro npuHuuna BKITHOYEHUN-UCKITIOYEHUI.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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[MpuHUMNOM BKNOYEHUN-UCKIIOYEHUI Ha3bliBaeTCA oopmMmysia, No3BosnstoLLas
BbIYMCINNTb MOLLHOCTb O6beMHEHNs (MepecevyeHnst) MHOXEeCTB, eCrnn U3BECTHbI UX
MOLLIHOCTM U MOLLHOCTM BCEX UX nepeceyeHni (06beanHeHnn).

[ns cnyvas o6beanHeHns Tpéx MHOXeCTB hopmyna MMeeT BUA:
IXoYouZl=|X+|Y+|Z - XY= X "Z-|YZ|+|X~Y~Z.
AHarnorn4yHble doopmyrnbl cnpasefnvBbl U ANs NepeceyeHnss MHO-

XeCTB:

X A Y] =X+ |Y] - [X Y]

IXAY A Z| = |X] + |Y] +|Z] — IXOY] - XU Zl—|YUZ + [XUY U Z|.

Mpumep. B 3umHuM o3gopoBuTenbHbIi narepb otnpasnsaetcs 100

CTapLUEKNaCcCHNKOB. [1oYTN BCE OHM yBIEKaTCA CHOYOOPAOM, KOHBKaMU UK NbbKaMu.

Mpn 3TOM MHOIME N3 HUX 3aHUMAIOTCHA HE O4HMM, a ABYMS U Aaxe TpeMsa Buaamm

crnopTta. OpraHmM3aTopbl BbIICHUMNK, YTO BCEro KataTbCcsl Ha cHoybopae ymetoT 30 pebar,

Ha Nbbkax — 28, Ha KOHbKax — 42. Bcero ymeHueM KataTtbCs Ha Jibbkax U cHoybopae

N3 HUX MOryT NoxBacTaTtbcs 8 pebaT, Ha nbbkax n KoHbkax — 10, Ha cHoybopae u

KOHbKax — 5, HO TONbKO TPOe M3 HMX BNagetT BceMu Tpems Bugamm cnoprta. CKonbko

pebAT He ymeeT KaTtaTbCsa HN Ha CHOyOOopAe, HU Ha NbbKaX, HA Ha KOHbKax?

O6o3Haunm yepes S, L n K MHOXecTBa CHOyOOpANCTOB, NbIXXHUKOB n
nobutenem KOHbKOB cooTBeTCTBEHHO. Toraa |S| = 30,

IL| =28 n |K| =42. Mpn atom |S nL| =8, |[K~ L] =10, |S~ K| =5,

IS~ L K| =3.

O6beguHeHne MHOXeCTB S, L 1 K — 3To MHOXeCTBO pebaT, yBrekatoLwmxcst XoTs Obl

KaknMm-TO BUOOM CrnopTa.

Mo popmyre BKNIOYEHUN-UCKITIOHYEHNN HAaXOQNM:

|ISoL U K|=30+28 +42-8-10-5+ 3 = 80.

Takum obpasom, n3 100 ctapeknaccHmkoB 20 He YMEIOT KaTaTbCs HU Ha cHoybopae,

HW Ha NbbKax, HA Ha KOHbKaXx.

3apaHuna

1.Ecnu MHOXeCTBO X — 3TO MHOXECTBO HaTypanbHbIX YMCeN, AENSALLMXCA HaLeno Ha

2, a Y — MHOX€eCTBO HaTyparbHbIX YACes, Aenswmnxca Haueno Ha 3, To YTo byaer:

nepece4yeHnemM 3TnxX MHOXECTB,

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx




MO-35 02 09-00[.08.113

KMPK BIrAP® ®I'BOY BO «KI'TY»

NHPOPMATUKA

| C.102/233

o6beANHEHNEM 3TUX MHOXKECTB?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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2.[MycTb MHOXeCTBO X — 3TO MHOXECTBO HaTyparsbHbIX Yucen, JeNnAwmnxcs Haueno Ha

18, a Y — MHOXeCTBO HaTypasibHbIX Yncen, gendawmxcs Hauerno Ha 14. Ykaxute

HanMeHbLllee YNCII0, BXoAsdLlee:
B nepeceyvyeHmne 3TNX MHOXXECTB;

B 06beanHeHne 3TUX MHOXKeCTB?

3.Myctb A, B u C — HekoTopble MHOXecTBa, 0603Ha4YeHHble kpyramm, U —

YHUBepcalribHoe MHOXECTBO.

C nomollbto onepaumini o6beanHeHUs, NnepeceyeHnst U OOMNOoNHEHUs A0

YHMBepcanbHOro MHOXeCTBa BblpasuTe Yepe3 A, B n C crneagylolime MHoXecTBa:

N1 w203 U 4 U5 U6
2)2 U 5;

3)5;

4)2 U4 U5 U G6;
510203

6)8.

4.B nepsyto cmeHy B narepe «dyokmn» otabixanu: 30 OTNIMYHUKOB,

28 nobegutenen onumnunag n 42 cnoptcmeHa. Npn atom 10 Yenosek Gbinn n

OTNNYHMKaMK, n nobegutensammn onuMmnuag, 5 — oTNUYHUKaMmM 1 CnopTCMeHaMu, 8 —

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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crnopTtcMeHamMun n nobegutenammn onumnuag, 3 — 1 OTNIMYHMKAMU, U cnopTtcMeHamu, 1

nobeautenamu onumnuag. CKonbko pebaT oTabixano B narepe?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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5.CTapLueknacCHUKN 3anosiHsmM aHKeTy ¢ Bornpocamm 06 ak3aameHax no Bbidopy.
Okasanocb, 4To Bbl6panu oHM NHpopMaTUKy, punanky n obectsosHaHme. B knacce 38
y4yeHukoB. ObLecTBo3HaHue BbIbpan 21 y4eHuK, NPUYEM Tpoe N3 HUX Bbibpanu eweé n
nHpopmaTuky, a wectepo — ewwé n pmsmky. OanH ydeHuk Bbibpan Bce Tpu npeameTa.
Bcero nHgopmatuky Boibpanu 13 y4eHUKOB, NATEPO U3 KOTOPbIX YKa3anu B aHKeTe ABa

npeameTa. Hago onpeaennTb, CKOMBKO e Y4eHUKOB BbiOpanu ousmky.

Bb1800bI U ripednoxeHusi o rnpodesnaHHoU pabome
CodepxaHue omyema:

HanmeHoBaHMe NpakTUYecKoro 3aHATUS

Llenb 3aHATUSA

BapwuaHT 3agaHus

Cnncok ncnonb3yembiX CTOYHUKOB

BbiBOAbLI M NpeanoXeHus

,El,aTa M noanucb KypCcaHTa 1 npenogasartend

Bonpochbl 0risi caMorposepKu:

UTo Ha3bIBalOT MHOXECTBOM?

UTo Ha3bIBaOT NepecevYeHnemM AByX MHOXECTB?
YUTto Ha3biBalOT 06 beANHEHNEM OBYX MHOXECTB?
YTo Ha3bIBaOT NOAMHOXECTBOM MHOXecTBa?
YTo Ha3bIBAOT MOLLHOCTLH MHOXECTBa?

UTo no3sonseT BblYUCANTL (hopMyna BKITHOYEHUN-UCKITIOYEHNIA?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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MpakTnyeckoe 3aHaTMe Ne7 CTpyktypa uHdopmauuun. Npadul. BBeaeHme u
noHsaTua. Cnocobbl 3agaHnA rpadoB. ANropuTm NOCTPOEHUA AepeBa peLueHUn.

Llenb 3aHsmust:

1.Mo3HakOMUTbL 0BYYaKOLLNXCH C OCHOBHBIMW MOHATUAMM Teopun rpados;
UcxodHble Teopemudeckuli Mamepuari, cxeMbl, 3a0aHusi 0 eapuaHmam

CodeprxkaHue u rnopsiOoK 8bINOIHEHUS:
N3yunTb TEOPETMYECKYLO YaCTb

BbIinonHUTL 3agaHus

Teopemu4eckasi Yacmb

MoHsThe rpaca

pach — 3TO MHOXECTBO TOYEK UMW BEPLUMH U MHOXECTBO NUHUK wunu pedep,
coeaVHSAILWNX Mexay cobon Bce unm 4acTb 3TUX TOYEK.

BepLuvHbl, npuneratowime K ogHOMY U TOMY e pebpy, Ha3bIBalOTCA CMEXHbIMMU.

[Ba pebpa, y KOTOPbIX eCTb obwas BEpLUMHA, Takke

Ha3bIBAOTCACMEXHBIMU (NN COCEAHNMM).

Puc. 1. 'pad ¢ wecTbio BEpPLUMHAMN N CEMbIO pebpamu
AnemeHTbI rpada
[MeTns — 370 Ayra, HavanbHas 1 KOHeYHasa BepLUMHa KOTOPOW coBnaaatoT.
[MycTbiM (HyneBbIM) Ha3biBaeTcs rpad 6e3 pebep.
[MonHbIM Ha3biBaeTcA rpad, B KOTOPOM Kaxable ABE BEPLUMHbI CMEXHbIE.

Hynesowu rpad — rpady, COCTOAWNN U3 KU30NMPOBAHHbBIX» BEPLUNH.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Puc. 2. Hynesown rpac
HenonHbin rpad — rpadbl, B KOTOPbIX HE MOCTPOEHbI BCE BO3MOXHbIE pebpa.

Puc. 3 HenonHein rpad
CrteneHb rpacpa

KonnuyectBo pébep, BbIXOAALWMX U3 BEPLUMHBbI rpadha, HasblBaeTCs CTEMEHbLIO
BepLwuHbl. BeplwuvHa rpada, nmerowas HeYETHY CTerneHb, HasblBaeTCA HeYeTHOW, a
YETHYIO CTEeneHb — YETHON.

Ecnn cteneHn Bcex BepluMH rpada paBHbl, TO rpad HasbiBaeTCs O4HOPOOHbLIM.

Taknum obpasom, noboKr NOMHbIN rpad — OAHOPOAHbLIN.

Kpy>xku Ha3blBaKOTCA
P T
BepwnHamu rpadpa, nuMHUM CO .f"“--- h Ay .HL% R ;|
cTpenkamum - ayramu, 6e3 \ - ’b ;.“—*'
’ ~ -
- —
cTpenok - pebpamu. pad, B VDS / %.il
o x.-'z /.f// ._ _-__. - z__(z ,__/// :’
KOTOPOM HanpasfieHue nuHui He /.~ A - & B
i " -~ “ -
BblaensieTcs (Bce NNHUK ) ®
ABNSAOTCA pebpamn), puc.1

Ha3bIBAeTCA HEOPUEHTUPOBaHHLIM (puc. 1, A); rpad, B KOTOPOM HanpaBrieHne NUHUN
NPUHUMNMANbLHO (MYHUN ABNAOTCS AyraMn) HasbiBaeTCA OPUEHTUPOBaHHbIM (puc. 1, bB).
OpueHTUpoOBaHHbIN rpac

pad HasbiBaeTCs OPUEHTUPOBAHHBLIM (MK oprpadoM), ecriv HekoTopble pebpa

UMENT HanpaBneHne. OTO 03Ha4aeT, YTO B oprpade HekoTopasi BepLunHa MOXeT ObITb
coeguHeHa C ApyroM BepLUMHOW, a obpaTHoro coeguHeHust HeT. Ecnu pebpa

OPUEeHTUNPOBaHbI, 4YTO 00bl4YHO NoKa3bIBatOT CTpelikamMu, TO OHU Ha3bliBakOTCA Ayramn.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Puc. 4. OpueHTnpoBaHHbIn rpad
OpueHTUPOBaHHLIN U HEOPUEHTUPOBAHHBIV rpadbl

Puc. 5. NMpumepbl HEOPMEHTUPOBAHHOIO U OpUeHTUpPoBaHHOro rpados (A n b)

3aganue 1. MocTtponTb rpad No 3agaHHOMY YCrOBUIO:

B copeBHOBaHuAX no dytbony y4vactByloT 6 komaHg. Kaxagyw u3 KomaHa
obo3Haumnun 6ykBamn A, B, C, D, E n F. Yepe3 Heckonbko Heaenb HEKOTopble U3
KOMaHZ yXXe cbirpanv apyr ¢ Apyrom:

AcC,D,F;
BcCEF;
C c A B;

D cAEF;
E c B,D,F;
F cADB,D.

OTBeT:

3agaHue 2.
Onpegenntb n3obpaxatoT N purypbl Ha pUCYHKE OOMH M TOT XKe rpad Unm HeT.

1. 2) 3)

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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OtBeT: PUCyHOK 1 M pUCYHOK 2 sBRSOTCA M300paxeHuamu opHoro rpada.

PucyHok 3 nsobpaxeHnem gpyroro rpadga.

MyTb B rpade
[MyTém B rpacdbe HasbiBaeTCA Takad nocreaoBaTefibHOCTL pebep, B KOTOPOM
Kaxable ABa cocefHux pebpa wumeloT O0OLWYyO BeplMHYy U HuKakoe pebpo He

BCTpe4aeTCA 6onee ogHoro pas3a.

3agaHMe 3. OI'Ipe}J,eJ'IMTb Kakad Wn3 nepevyYncrieHHbIX HOCﬂe,D,OBaTeﬂbHOCTeIZ
I'IyTéM HEe ABIMAETCA.

1. (A1 A4); (A4 A5).
A1 A2); (A2 Ad); (A4 A5).
A1 A4): (A4 A2); (A2 A1); (A1 Ad): (A4, A5).

(
(
(
(A1 Ad); (A4 A2); (A2 A1); (A1 A3); (A3 Ad); (A4, A5).

2.
3.
4

Omeem: Tpembsi nocrnedosamesnibHocmb (A1 _A4); (A4 A2); (A2 A1); (A1_A4);
(A4, A5)

MyTb Ha3blBAeTCst MPOCTbIM, €CMM OH He MPOXOAWUT HU Yepe3 OOHY M3 BepLUMH

rpacda 6onee ogHoro pasa.

3agaHue 4. Onpegenute, Kakue nocnegoBaTenbHOCTU pebep ABNATCA NyTAMM,

N Kakne n3 HUX NnpocTble. Ecnn nocnegoBaTenbHOCTb He dABMsieTcA nyTeM YyKaxunte

noyemy.
1. (A1 A4); (A4 A5).
2. (A1A2); (A2 Ad); (Ad A5).
3. (A1A4); (A4 A2); (A2 A1); (A1 Ad); (Ad, A5).
4. (A1A4); (A4 A2): (A2 A1): (A1 A3): (A3 Ad): (Ad, A5).

LokymeHm ynpasnsemcsi npogpaMmHbiMu cpeocmeamu 1C: Konneox
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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OtBeT: lNepBas, BTOpas u YeTBepTas NocrefoBaTeNbHOCTU SABNSATCA NyTAMU, a

TpeTbs HeT, T.K. pebpo (A1, A4) noBTopsieTcs.

I'IepBaﬂ M BTOpad nocnenoBaTtesibHOCTb ABNAKTCA MNPOCTbIMUA  MYTAMU, a

yeTBepTas HeT, T.K. BepwunHbl A1 n A4 noBTOPSAIOTCA.

NMoHaATMe umkna B rpacpe

|=|,VIKJ'IOM Ha3blBa€TCA MyTb, B KOTOPOM COBMagardT €ro HadaribHad " KOHe4YHadA

BEPLUNHbI.

[MpoCTbIM UMKIOM B rpacbe Ha3blBae€TCA UUKI1, HE I'IpOXOD,FILLI,I/II?] HW Yepel3 OOHY U3

BEpLUMH rpacha 6onee ogHoro pasa.

3apaHue 5. HasosuTe B rpade Uuknbl, cogepxaiimne

a) 4 pebpa;
b) 6 pebep;
c) 5 pebep;
d) 10 pebep.

Kakne 13 aTux UuKrnoB ABMSKOTCS I'IpOCTbIMI/I?

OTBer:

PelweHne:

a. (AB, BC, CE, EA), (CD, DA, AB, BC), (EB, BC, CD, DE) u T.4. — npocTtble

LMKIbI.

b. (DB, BE, EA, AB, BC, CD), (EC, CA, AB, BC, CD, DE) ut.g. — umknbl.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx




KMPK BIrAP® ®I'BOY BO «KI'TY»
MO-35 02 09-00[.08.M3

NHPOPMATUKA | C.111/233

c. (AB, BC, CD, DE, EA), (AC, CE, EB, BD, DA) ut.a4. — npoCTbleL1KIbl.
(AC, CE, EB, BD, DA, AB, BC, CD, DE, EA), (EB, BD, DA, AC, CE, EA, AB, BC,
CD, DE) n 1.4. — umknsil.

1 Mpacp G - COBOKYMHOCTb OBYX MHOXeCTB: BepwuH V n pebep E, mexay
KOTOpbIMM onpeaeneHo oTHoweHne nHumaeHTHoctn. Ecnv |V(G)|=n, |E(G)|=m, To rpad
G ectb (n,m) rpad, rae n - nopsaaok rpada, m - paamep rpada.

2 Kaxxgoe pebpo e 13 E MHUMAEeHTHO POBHO ABYM BepLUMHAM V', V"', KOTOPbIE OHO
coeauHsieT. NMpn aTom BeplmHa V' 1 pebpo € HasbIBaKTCS MHUNOEHTHBIMW ApYyr Apyry,
a BepLUHbI V' 1 V" Ha3blBalOTCA CMEXHbIMM.

3 Pebpo (V',v") MOXeT OblTb OPUEHTUPOBAHHBIM U UMETb Hadano (V') n koHew, (V")
(ayra B oprpadoe).

4 Pebpo (v,v) HasbiBaeTcq netnen (KoHUeBble BepLUMHbI COBMAAatoT).

5 Npadp, cogepxalimn opueHTMpoBaHHble pebpa (ayru), HasbiBaeTcs oprpacom.

6 [lpad, He coagepxawumi OpUEHTMPOBaHHbIE pebpa (gyru), HasbiBaeTcs
Heorpadgom.

7 Pebpa, HUMAEHTHbIE O4HOM Nape BepLUMH, Ha3biBaOTCA NapannenbHbiMy Unm
KpaTHbIMMW.

8 KoHeuHbIl rpad - uncno BepLUnH n pebep KOHEYHO.

9 lyctom rpag - MHOXecTBO pebep nycTto (4YACNO BEpPLUMH MOXET ObiTb
NPOU3BOJIbHBIM).

10 MonHbI rpad - rpad 6e3 netenb M KpaTHbIX pedep, kaxaas napa BEpPLUWH
coeguHeHa pebpom.

11 JlokanbHasa cTeneHb BEPLUMHBI - YUCNO pebep el HUMAEHTHbIX.

12 BHeorpade cymma cTeneHen Bcex BepLUMH paBHa yaBOEHHOMY vnucny pebep
(nemma o pykonoxaTtusx). [NeTns gaet Bknag, paBHbiA 2 B CTENEHb BEPLUMHbI.

13B oprpade cymma Bxogsiwmx pebep BCeX BEPLUNH paBHaA CyMME MUCXOASALLNX
pebep Bcex BeplwMH U paBHa vucny pebep rpada.

14 T[padbl paBHbl, €CnM MHOXECTBa BEpPLUMH M WHUMAEHTHbIX UM pebep

coBnaaator.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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15 Mpadpbl, oTNMYatoLWmMecs: TONbKO HymMmepaumen BepLluvH 1 pebep, HasbiBaloTCS
N30MOPGHbLIMMU.

16 Cnocobbl 3agaHus rpadoB: — siBHOe 3agaHue rpadpa kak anrebpanyeckon
CUCTEMbI; — reOMEeTPUYECKNI; — MaTpuLa CMEXHOCTU; — MaTpuua UHUMAEHTHOCTHU

17 Matpuua wHumaeHTHocTu: [lo BepTUKanuM yKasblBalOTCHA BEpLUMHbLI, MO
ropu3oHTanu - pebpa. aij=1 ecnuv BepLUMHa i MHUNOEHTHA pPebdpy j, B NPOTUBHOM Crly4ae
aij=0. Ecnn pebpo - netna, To aij=2. MaTtpuuenhn MWHUMAEHTHOCTU (MHUMOEHLMI)
OPVEHTUPOBAHHOIO rpadya HasblBaeTcsl mMaTpuua, Ansi KOTopon aij=1, ecnu BeplinHa
ABNAETCA HayanoMm ayru ,aij= — 1, ecnu ABNsSeTCa KOHUOM Ayru, B OCTanbHbIX Cydasax
aij=0.

18 MaTpuua cmexHocTn - KBagpaTHass cuMMeTpuyHaa Matpuua. [lo
rOPU3OHTanNM 1 BepTUKanu - Bce BepLUMHbI.aij= 4yncno pebep, coeguHsaoLee BepLUINHbI
i,j. MaTpuuen CMEXHOCTU OpPUEHTUPOBAHHOIO rpadpa HasbiBaeTcs MaTpuua, Ans
KOTopoW aij=1, ecnu BepLUMHa ABMSETCS HA4Yanom Ayru, B oCTasnbHbIX criydasax aij=0.

19 MapwpyT - nocrnegoBaTenbHOCTL pebep, B KOTOPLIX Kaxable ABa COCEAHUX
pebpa nmeroT obLLYI0 BEPLUVHY.

20 MapLupyT, B KOTOPOM Ha4asrio 1 KOHeL, COBNaaarT - LINKITNYECKUMN.

21 MapwwpyT B Heorpade, B KOTOpOM Bce pebpa pasHble - Lenb.

22 MapwpyT B oprpadye, B KOTOPOM BCe OYrM pasHble - NyTb.

23 BepwwuHbl CBsi3aHHble, €CnvM CylecTByeT MapLlipyT U3 OL4HOM BepLUMHbI B
Apyryto.

24 CBs3aHHbIN rpad - eCnn BCe €ro BEPLUMHbI CBA3aHbI.

25 TMnocknn rpac - rpad ¢ BeplUMHAMK, PACMOSIOXKEHHBbIMW Ha MSIOCKOCTU U
Henepecekarowmmmuca pebpamu.

26 BepwuHbl rpadha, KOTOpble HE NpUHaAnexaTt HU ogHOMY pebpy, HasbiBalTCA
N305IMPOBaHHBIMW.

27 [epeBo - cBA3HbIN rpad 6e3 uMKnos.

lMpumep 8bINOHEHUS:

McxoaHble gaHHble:

1 3apatb Heorpad, nNpeacTaBfieHHbI MHOXECTBOM BepwnH U pebep,
rpacpmyeckn n matpuuamm, npeobpasoBatb rpad B NAOCKUNA, BbIMUCIIUTL CTEMEHU €ro

BEPLUUH.
LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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V={1;2;3; 4; 5; 6},E ={a; b; c; d; e}

E ={(1; 4); (2; 5); (2; 6); (3; 4); (3; 5)}

PeweHue:

11N306pa3um rpadp, coeanHme BepLUnHbI: Pebpo a coeguHsaeT BeplumHbl 1 1 4, b

coeauHsieT BepLWNHbI 2 N 5 1 T. 4. 3aTtem npeobpasyem 3TOT rpadd B NSIOCKUNA:

2 CocTtaBuMm MaTpuuy cmexHoctu. B nepBom crtonbue wn nepeBon CTpoke
BbINMLLEM BepLUNHbI. Pebpy a MHUMOEHTHbI BeplwunHbl 1 1 4, cnegoBaTeribHO B KOSTOHKE
1 n cTpoke 4 ctaBum 1, a Takke konoHke 4 n ctpoke 1 ctasum 1. Pebpy b nHUnaeHTHbI
BepLUHbl 2 N 5, cnegoBaTernbHO B KOSIOHKE 2 B CTPOKE 5 M KOJTIOHKE 5 CTpOoKe 2 cTaBuMm
1 n 1.4. OcTanbHble a4enkn Tabnuubl cogepXat Hymnun.

3 CoctaBvMm mMaTtpuuy UHUMAEHTHOCTU. B nepBom cTtonbue BbiNnUWEM BEPLUUHBI,
nepBon CTpoke — pebpa. Pebpy a uHUMAEHTHbl BepwuHbl 1 1 4, cnegoBaTenbHO B
KONoHke a B cTpoke 1 u ctpoke 4 ctaBum 1. Pebpy b MHUMAEHTHbI BEPLUMHBLI 2 U 5,
cnegoBaTenbHO B KONOHKE b B cTpoke 2 1 cTpoke 5 ctaBum 11 T7.4. OcTanbHble a4enkn

Tabnmubl 3anosiHsaem HyIaMHn

Matpuua cMekHOCTH Marpnua HHUHACHTHOCTH
1(2|3[4(5]|¢6 a b ¢ d e
1{0|0[0]|1]|0|0 1|1 0 0 0 O
2(0(0 (00T |1 2|0 1 1 0 0
3|jojofo|1|1|0o 3(0 0 0 1 1
4(1(0|1|0|0]|O 4(1 0 0 1 O
5(0(1 0|00 50 1 0O 1
6(o(1|0j0|0]|O 6(0 0 1 0

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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4 BbluMCNUM CTENEHU BEPLUNH:

p(1)=1p((2)=2 p(3)=2 p(4)=2 p(5)=2 p(6)=1

P(M+p@2)+p@B)+p(@)+p(5)+p(6)=10=2"q

q =5 (pebep 5)

NcxoaHble AaHHble:

23apaTtb rpad, npeacTtaBneHHbI MaTpuUen WHUMAEHTHOCTU, anrebpanyeckn,
rpacmyeckn n maTpuuen cMexHocTn, npeobpasoBaTb rpad B NIIOCKWN, BbIMUCINUTb

cteneHun ero BepLinH

a|/b|lc|d|e]|f

(-1 |-1|0f0]0]0

Lo j-1{1 |00

oo f0o)]-1{0[f0

0|0 Lo 1[0

o(o (0] 0f-1]-1

o oun| | W ke

01 L T 1

PeweHue:

1 Konnuectso BepwmnH — 6.V ={1; 2; 3; 4; 5; 6}.

2 Pebpo a BbIXOAUT U3 BEPLUMNHBbI 2, T.K. B A4yerke (2; 1) ctouT 1, a npuxoauT B
BepwwuHy 1 (B suenke (1; 1) Haxogutea -1) u T.4.

Monyyum mHOXecTBO E = {(2; 1); (6; 1); (4; 2); (2; 3); (4; 5); (6; 5)}

3MN306pa3nm rpady, coeamHnB BEPLUUHbLI, 3TOT rpad YyXe Nrnockun, T.K. pebpa He

nepecekarTCA:

4 CoctaBum MaTpuuly CMEeXHOCTHU.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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5 BblYNCNUM CTENEHN BEPLUMH:

p1(1)=0
p1(2)=2
p1(3)=0
p1(4)=2
p1(5)=0
p1(6)=2
p2(1)=2
p2(2)=1
P2 (3)=1
p2(4)=0
p2(5)=2
p2(6)=0

Ln

1

= 2 O

o 2| 2

2
3
4
5
6

o = o o o 2| @
o = o 2 o = &

= 2 2 2

p1 (1) +p1(2)+p1(3)+p1(4)+p1(5)+p1(6)=6
P2 (1) + p2 (2) + p2 (3) + p2 (4) + p2 (5) + p2 (6) = 6

g = 6(pebep 6)

3aodaHus

1. Oprpacb V = {1; 2; 3; 4; 5; 6}

E ={(1; 3); (1; 6); (2; 5); (3; 2); (3; 4); (4; 1); (4; 5); (5; 3); (6; 2)}

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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2.

3 HeorpadbV = {1; 2; 3, 4; 5; 6}
E={(1;2); (1;5); (2; 3); (3; 1); (3; 4); (4; 2); (4, 3); (4, 6); (5; 3)}

alblec|d|e|f|g|h|i
L{1|j1r{ojofojojofojo
2(1{o0j1|j1rjofojo|1|o
Jjojojojoyr{rjyorofo
4010|000 |O|1]]1
s|{ofojojr{rjo[rjo|o
6{OjO|1|O[O[ T |[1|O]]1

Bbi80o0bi u npedrioxeHus o npodesnaHHoU pabome

CodepxxaHue om4yema:

1.

o e n

HanmeHoBaHMe NpakTUYecKoro 3aHATUS
Llenb 3aHATMSA

Cnmncok ncnonb3yembiX MCTOYHUKOB
BbiBOObI M NpeanoXxeHus

[aTta n nognuce KypCaHTa 1 npenogaBatens

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Bonpocbki 0nsi camonpogepKu:

1. YT0 Takoe rpad?

2. YTo Takoe nHumaeHTHoe pedbpo nnm nHUMaEeHTHas BepumHa?
3 Kakoe pebpo HasbiBaeTCs OPUEHTUPOBAHHBLIM?

4 Y10 Takoe KpaTHble pebpa?

5 Yo Takoe Heorpad?

6 YUTo Takoe oprpad?

N306pasuTe rpacdmyecku:

7. HeopneHTpoBaHHOE 1 OpneHTUpoBaHHOe pebpo;

8. HeopueHtnposaHHbIv rpad G(V,E), 3agaHHbIN MHOXECTBOM

V={v0, v1, v2, v3, v4, v5}

E ={e1=(v0, v1), e2=(v0, v2}, e3=(v1, v2), e4=(v1,v4), e5=(v2, v5), e6=(v3, v4)}
9. MNnockun rpad;

10. MNonNHbIN HEOPUEHTUPOBAHHBIN rpad Ha Tpex, YeTbIpex U NATU BEPLUMHAX;
11. HenonHbI OpUEeHTMPOBAaHHLIN rpady Ha NATU BepLUMHAX;

12. MNeTnto rpada.

13. Uukn rpada.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Mpaktnyeckoe 3aHATMEe Ne 8 PeweHune nornyeckux 3agady Cc MNOMOLLLIO
rpacpoB. AHanu3 anropuTMoB B npodeccuoHanbLHoOn obnacTu.

Llenb 3aHsmusi:

1.06006WMTb U cUCTEMATU3NPOBATL 3HAHUA O rpadax, NX BU4ax U CBOMCTBAX;
2.paccMoOTpeTb TWUMbl 3aday, KOTOpble MOXHO pelwnTb C UCMONb30BaHNEM
rpacos;

3.oTpaboTaTb HaBblkM Npeobpa3oBaHNA OpUEHTUPOBAHHOIO rpada B AepPeEBO;
4.cdhopmmpoBaTb HaBblKM MOCTPOEHME MnyTen B rpadpe, noucka KpaTdauwlero
nyTw;

5.®opmuposatb OK5, OKBG, JIP26, JIP30 .

CodepxxaHue U nopsiOoK 8bINMOMIHEHUS 3a0aHus:
N3yunTb TEOPETMYECKYIO YaCTb

BbinonHuTb 3agaHunsa

Teopemu4eckasi Yacmb

Mpu pelweHnn nornmvyeckux 3agad no WHopmaTuke YacTto NPUXOLAUTCH
CTankmBaTbCH C 3afaHUAMU, KOTOPble Bbi3blBAeT 3aTpygHEHne npu peweHnn. Ecnum xe
nocTpouTb rpad, TO 3adada CywecTBEHHO ynpouwiaeTtcsa. Teopus rpacoB nos3sonset
pewaTtb Hanbornee nerknm cnocobom, HarnsaHO MHOMME Jflormyeckme 3agadn, Kotopble
CMoCOBCTBYIOT pPasBUTUIO MbIWNEeHNa U uHTennekta. CnoBo «rpad» oO3Havaet
KapTUHKY, Fde HapuUCOBaHO HECKOSIbKO TOYEeK, HEKOTOpble W3 KOTOPbIX COEeAWHEHDI
nuHuamu. Npadamum aensTca 6nok — cxemMbl nporpamm gns 3BM, ceTeBble rpadumkm
CTPOUTENbLCTBA, rAe BepwUHbl — CcOObITUS, O3Havalwlmne OKOHYaHus paboT Ha
HEKOTOpPOM y4yacTke, a pebpa, cBaA3biBalOWME 3TU BEPLUUHbI, - paboTbl, KOTOpble
BO3MOXHO HayaTb MO COBEPLUEHUM OAHOro COBbLITUA M HEOOXOAMMO BbIMOMHUTL A5
COBEepLUEHVUS crieayroLero.

3apava 1. Mexay HacenéHHbiMu nyHkTamn A, B, C, D, E, F noctpoeHbl goporu,
NPOTSKEHHOCTb KOTOPbIX npuBedeHa B Tabnuue. OTcyTcTBME uucna B Tabnuvue

O3Ha4yaeT, YTO NPSIMOI AOPOrN MeXAy NyHKTaMK HeT.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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A D E F
A 3 4 7 14
B )
C 2
D 5 2 5 8
E 5 1
F 14 8 1

Onpep,enMTe ONNHY KpaT‘-IaIZLUeFo nyThn mexay nyHKTamum AnF npu ycriosumu, 4To

nepensnratbCA MOXXHO TOJIbKO MO YKa3aHHbIM B Tabnuue agoporam.

PelweHue:

AF=14

AF=AB+BD+DF=3+5+8=16
AF=AC+CD+DF=4+2+8=14
AF=AD+DE+EF=7+5+1=13

AF= AC+ CD+ DE+ EF=4+2+5+1=12
OTtBeT: 12

3apayva 2

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Ckonbknmu cnocobamm MOXHO paccaguTb B psif Ha TpW CTyna TPEX CTYAEHTOB?
BbinucaTb BCce BO3MOXHbIE Criyyau.

PelweHne aton 3agauv ygobHee Bcero npeactaBuTb B Buae Aepesa. 3a ero
KOPHEBYO BEPLUMHY BO3bMEM MPOM3BOSIbHYI0 TOUKY nriockoctn O.

Ha nepBbIn CTYyNn MOXHO nocaguTb NOOro n3 Tpéx CTyaeHToB — 0603HaUYUM KX

A, B n C. Ha cxeme 310 COOTBETCTBYET TPEM BETBAM, Ucxoadawmm mns Toukm O (puc. 1).

Mocague Ha nepBbIM CTyn cTygeHTa A, Ha BTOPOW CTyn MOXHO MOCaauTb
ctyneHta B unn C. Ecnu xe Ha nepBbIv CTyn cageT B, To Ha BTOPOW MOXHO nocaguTtb
A vnun C. Ecnu Ha nepBbIv cTyn cageT C, To Ha BTOPOM MOXHO ByaeT nocagntb A unu
B. 310 cooTBeTCcTByeT Ha CXxeMe OABYM BETBSM, MCXOAALUMM U3 KaXKOOW BEPLUUHbI

nepBoro ypoBHs (puc. 2).

O4yeBNaOHO, YTO TPETUI CTyn B KaXKAOM Crlydyae 3aiMET OCTaBLUUACS CTYOEHT.
3710 coOTBETCTBYET OOHOM BETBM [AepeBa, KOTopasi «BblpacTaeT» Ha Kaxgon wu3

npeablgyLwnx seteen (puc. 3).

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Bbinuwem Bce nyTn OT BEPLUMH NEPBOro YPOBHS K BEPLUMHAM TPETbLEro YPOBHS:
A-B-Cy A-C-B, B-A-C, B-C-A, C-A-b, C-B-A. Kaxgbihn un3 BbINMUCaAHHbIX MNyTeEWN
onpegensieT OAVH U3 BapMaHTOB pacCaXumBaHUS YYEHUKOB Ha CTymnbs. Tak Kak gpyrux
nyTen HeT, TO NICKOMOE Yu1cro cnocobos — 6.

[lepeBo MOXHO He CTpOUTb, €Cnu He TpebyeTcs BbINUCbIBaTb BCE BO3MOXHbIE
BapuaHTbl, @ HY)XXHO NPOCTO yKasaTb MX YMCcno. B aTOM cny4dae paccyxgaTb HY>XHO Tak:
Ha NepBbIA CTYST MOXHO yCaanTb OOHOr0 U3 TPEX YeroBek, Ha BTOPOW — OOHOro u3

ABYX OCTaBLUNXCH, HA TPeTUn — OAHOro octaswerocs: 3-2-1 = 6.

3aoaHue1

[ns gaHHoro rpada HanTK HavkpaTyanwee pacctosHme ot S o F

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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3aoaHue 2

Mexngy HacenéHnHoiMn nyHktamu A, B, C, D, E, F noctpoeHbl poporu,

I'IpOTFI)KéHHOCTb KOTOpPbIX NMpnBegeHa B Tabnuue:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Onpepenute AnuHy Kpatyanwero nytu mexay nyHkramu A u F. lNepegsuratbes
MOXHO TOJSIbKO MO Joporam, NPOTSKEHHOCTb KOTOPbIX yYKka3aHa B Tabnuue.

3adaHue 3

B Tabnuue npuBedeHa CTOMMOCTb nepeBo3ok Mexay NATbIO
XenesHoAopPOXHbIMW CTaHUMAMM, 0603Ha4YeHHbIMK BykBamn A, B, C, D u E. MNoctpontb

CXeMy, COOTBETCTBYIOLLYIO Tabnuue.

3adaHue 4
Ha pucyHke — cxema popor, cBssbiBawowmx ropoga A, b, B, I, [, E, K. o
KaXkgon Jopore MOXHO ABUraTbCs TONbKO B OAHOM HarnpaBfeHnn, ykasaHHOM CTPESKOWN.

CKonbKo cyLlecTByeT pasnuyHblx nyten ns ropoga A B ropoa K?

Bbi80o0bi u npedrioxeHusi o npodenaHHoU pabome

CodepxxaHue omyema:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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HanmeHoBaHMe NpakTUYecKoro 3aHsaTus
Llenb 3aHATMA

BapwnaHT 3agaHus

CnncoK ncnonb3yembiX MCTOYHUKOB

BbiBOAbl M NpeanoxeHus

AR T

[aTa 1 noanuck KypcaHTa 1 npenogasaTtens

Bonpocbki 0nsi camonpogepKu:

1. CkaxuTe, 4TO Takoe rpad?

2. Y10 aBnsaeTcs BepwnHaMn n pedbpamu rpaga?

3. Kakoun rpad MOXHO Ha3BaTb B3BELLUEHHbIM?

4. Kakon rpad MOXHO Ha3BaTb CEMATUYECKON CETbIO?

NMpaktnyeckoe 3aHATME Ne 9 AnropuTMbl M CnocoGbl MX ONUCAHUSA.
JllnHenHble ¥ yCrnoBHble anropuTMbl. (COCTaBNeHUe TPacCUPOBOYHBLIX Tabrnuu)
OnucaHue anropMTMOB C NOMOLLLIO BNOK-CXeM

Llenu 3aHamusi:

1.ChopmupoBaTth npeacraBneHne o6 anroputme n ero CBOMCTBax;

2. CdopmupoBaTth npeacTtasneHne o crnocobax nx onmcaHnsa anropuTmos;

3.CdhopmunpoBaTtb NpeactaBneHne o Tunax anropuTMoB;

4. CchopmupoBaTb NpeacTaBNeHNE O NIMHEMHOMW W YCIOBHbIX anropuTMUYECKNX
KOHCTPYKUNSAX;

5.Hayunte cosgaBaTb TpacCUpOBOYHbIE Tabnuubl JIMHEWHOW W YCIOBHbIX
anropuTMMUYECKUX KOHCTPYKLNA.

6. PopmuposaTb OK5, OKG6, JIP26, JIP30

UcxoOHble OaHHbIe: TeopeTUYecKuin matepuman

CodepxxaHue U nopsiOoK 8bINONIHEHUS 3a0aHusi
N3yunTe TeopeTnyeckyto YacTb, JaHHYO B NPAKTUYECKOM 3aHATUN.
N3yunte npumepbl u BbINONMHUTE 3agaHus. Pesynbtar paboTbl anroputma

onpeaensieTcs ¢ NOMOLLbIO TPAaCCUPOBOYHbIX TabnuL,.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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TeopeTuyeckas 4yacTb

Cnoeo aszopumm nNpouUCXOOUT OT JATUHCKOW (POpMbl HanMCaHUs WUMEHMU
BenMkoro martematmka |X Beka Anb-Xope3mu, KOTOpbI cdopmynupoBast npasuna
BbINOSTHEHNA apUPMETUYECKNX AENCTBUN.

lMepBoHayanbHO MNO4 anropyMTMamu MOHMMaNM TOSbKO MNpaBuna BbINOSIHEHUSA
YyeTbIpEX apudPMeTUYECKNX AENCTBUN HaL MHOTO3HAYHbIMK YCaMN.

AnroputM — onucaHue nocnegoBaTenbHOCTM AenctBur (Nnad), cTporoe
NCMOSTHEHNE KOTOPbIX NPUBOAMT K PELUEHUIO MOCTaBMEHHOM 3a4a4ymM 3a KOHEYHOE YNCHO
LIaros.

Anzopummu3sayusi — npouecc paspaboTku anroputma (nnaHa Aencreun) ons
peLleHnsa 3agaudun.

a2 anzopumma — 3TO KaXoe OoTAeNlbHOe AenUCTBUE anroputma.

UcnonHumenb — 370 OOBLEKT, YMEWLMA BbINOSMHATL onpeaeneHHbln Habop
aencteun. MicnonHutenem MoxeT BbITb YenoBeK, poOOT, XXMBOTHOE, KOMMbLIOTEP.

Cucmema komaHO ucnonHumesnsi (CKUA) — 5T0 Bce KOMaHObl, KOTOpble
NCMNONHNTESNb YMEET BbINONHATD.

Cpeda ucnonHumens — o6CcTaHOBKa, B KOTOPOW OYHKLMOHMPYET UCMONHUTENb.

Ceolicmea aneopumma:

e [IncKpeTHOCTb - (NPepbIBHOCTb, pasgesibHOCTb) — pa3bueHne anroputMa Ha
waru

L] Pe3yJ'IbTaTVIBHOCTb - nonyyeHune pesysibtata 3a KOHE4YHOE KOJIM4EeCTBO LLaroBs
e MaccoBocCTb - UCnosib3oBaHme anroputma and peweHnd ogHOTUMNHbIX 3agad

e KOHEYHOCTb - Kaxaoe [encTBMe B OTAENbHOCTM M anroputM B LIENOM
OOIMKHbI UMETb BO3MOXXHOCTb 3aBepLLEHUS!
e [leTepMMHUPOBAHHOCTb - (ONpPeAeneHHOCTb, TOYHOCTb) — Kaxaoe OencTBue

OOJITKHO BbITb CTpOro n HegByCMbICI1€HHO ornpeaneneHo

Cnoco6bl 3anucu anroputMoB (6noK-cxema)

YcnoBHoe 0003HavYeHue HasHauyeHue bnoka

C> Hauano vnu KoHeu anroputmMa

BBop nnn BbiBOA OaHHbIX.
ﬂynpaenﬂemm npozpamMmHbimu cpedcmeamu 1C: Konnedx

lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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BHyTpu 6noka nepevmcnsioTcs faHHble Yepes 3ansiTyio.

Mpouecc.AencrBue.
BHyTpu 6noka 3anuceiBaloTca MmaTteMaTuyeckme
dopMynbl 1 onepauumn gnst 06paboTkn AaHHbIX.

MpoBepka ycnosus.
BHyTpn 6rnoka 3anmcbiBatoTCA f10rMyYecKkmne yCnoBus.
MmeeT gBa Bbixoga Aa(+)vHeT(-).

O

CoegnHnTenbHbIN ONOK

Bbnok BbiBoaa nHopmMaumm Ha neyaTawollee
YyCTPOMCTBO

[
<

Bnok BbiBoAa MHopmMaumn Ha aKpaH gucnnes

 ———

HanpaBneHue.

Anezopummbi Mo2ym 6bimb 3a0aHbl:

CnoesecHo- CnoeecHoe 3agaHue OnuchbiBaeT arroputM C nomolLlbo CIioB "

npearnoXeHu N €CTECTBEHHOrO s3blKa.

TabnuyHo- Tabnu4yHoe 3ajaHve CNyXWT ONs NpencTaBneHus anroputMa B

dopme Tabnuy,

@opmyrnbHO — PopMysibHOe 3a0aHue pacHETHbIMKU opmynamu.

lpozpammod- 3adaHue npo2paMMbl Ha S3bIKe MPo2paMMUpPO8aHUs]

I'pad)uquKoe- 3agaHvne unn 6s10k-cxema — cnocob npencraBsieHna ariroputMa

C NOMOLLbIO reoMeTpU4eCKnxX cbvlryp, Ha3blBaeMbIX 6J10KaMu.

Tunbl anropuTmMoB

AnroputmMbl 6bIBaIOT:

e  JIUHeUHbIe
e passemerisouiuecs

® JUKnu4Yeckue

AJ'IFOpVITM, B KOTOpPOM KOMaHAbl BbIMOJTHAKTCA nNnocrnegoBatesyibHO OAHa 3a

/:l,pyroﬁ, Ha3blBaeTCS JIUHEUHbIM asieopummMom.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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B pa3seemensiowjuecss anzopummsbl BXOOUT YCNoBue, B 3aBUCUMOCTU OT
BbINMOMHEHUA UMM HEBLINOMHEHUA  KOTOPOro  BLIMOSIHAETCH Ta WM UHas
nocrnefoBaTenbHOCTb KOMaHA (cepun).

B anroputmmnyeckon CTpykType «eemesieHue» Ta WA UHAsA Cepust KOMaHz
BbINOMHAETCA B 3aBUCUMOCTUN OT UCTUHHOCTU ycsio8usl.

Ycnoesue moxeT ObITb MO0 UCTUHHBLIM, TMOO NOXHbIM.

Yenosue

Ql

‘ Cepun 1 ‘ | Cepua 2 |

Ly

B yuknuyeckue anzopummbl BXOOUT  MNOCNEAOBaATENIbHOCTb  KOMaHA,
BbINONIHSIeMasi MHOrokpaTHO. Takasi nocrnenoBaTenbHOCTb KOMaH Ha3biBaeTCsl mesiom
yukna.

B anroputMuyeckon CTPYKTYpe «UUKJI» Ccepuss KomaHa (Teno uukna)
BbIMNOJTHAETCA MHOIOKPaTHO.

LiMknnyeckme anroputMmyeckne CTpykTypbl ObIBalOT ABYX TUMOB:

- UUKIbl CO CYEMYUKOM, B KOTOPbIX TEMO LMKMa BbINOMHSAETCS onpeaenéHHoe

KOJIN4eCTBO pas,;

Teno umkna

- UUKITIbl C ycrioguemM, 8 KOMmMOPbIX mersio UuKria 8bINOJIHAEMCA, IoKa ycrsioeue
UCMUHHO.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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| Teno ukna ‘
iﬂ

Mpumepbl BbiNONHEeHUs 3agaHuin paboTbl

Mpumep 1. OnpepenuTb nnowagb Tpaneumm Mo BBEAEHHBbIM 3HAYEHUSIM

ocHoBaHuK (a n b) n BeicoTbl (h).

3anucb anroputMma B Buae 6riok-cxemol (puc. 1):

{ Havano >

!

Beon a,b,h
!
Si=((a+b)/2)*h

¥

Brigog S
v

C KoHey )

PucyHok 1. brnok-cxema SIMHENMHOro anroputMa

Mpumep 2. [JaH anroput™m B BUAe 6rok-cxemsbl (puc. 11).

Hantn A, B, C, D, ecnu nsHa4anbHo:

Hauarno

a)A=0,8=0,C=5,D=10
PesynbTaT paboTbl anroputMma onpeaenseTcs ¢ NOMOLLbO

TPacCMPOBOYHbIX Tabnuu;:

a) A=0, B=0, C=5, D=10.

Lar 1

A 0

B 0

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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MNcxogHble 3HadeHnss| C 5
D 10
A 0
PesynbTaTt B 0
BbINOSTHEHUSA C 0
D 5

BbiBO 0,0,0,5

3Ha4YeHUn

Mpumep 2. Onpepenuntb cpegHee apudMeTUdeckoe ABYX 4MCesNl, ecrnv a

nonoXxuTensHoe n YyactHoe (a/b) B NpOTMBHOM cry4vae.

3anucb anroputMma B Buae 6riok-cxemol (puc. 2):

Hauano

PucyHok 2. brnok-cxema anroputma ¢ BeTBfieHMEM

3adaHue 1

Peann3oBaH HEKOTOPbLIN anroputMm B BuMae Onok- cxembl. Hantn A, B Ha
BbIxo4e Onok-cxemMbl C  3anoflHEHME TPacCUPOBOYHBLIX Tabnuuy, ecnu

M3HavarsbHo, .
1 BapuaHT A=0,B=0; 10 BapuaHT A=2, B=4;

11 BapuaHT A=12, B=24;
2BapwuaHT A=0,B=5;

3 BapuaHT A=10,B=20; 12 BapuaHTt A=11, B=19
4 BapuaHT A=10,B=10. 13 BapuaHT A=3, B=8;

5 BapuaHT A=3, B=0; 14 BapuaHT A=2, B=7;

6 BapuaHT A=0, B=2; 15 BapuaHT A=19, B=20;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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7BapunaHT A=1,B=2;
8 BapuaHT A=12, B=15

9 BapuaHT A=0, B=0;

3adaHue 2.

16 BapmaHT A=15, B=10
17 BapuaHT A=60, B=20;
18 BapuaHT A=20, B=65;

[aHbl AnvHbl ABYX KaTeToB (a, b) npsamMoyronbHoro TpeyronbHuka. OnpegnenuTb

nepumMeTp 3Toro TpeyronbHuka (P)c 3anonHeHMeM TpacCUpOBOYHbLIX Tabnuuy (cm.

Gnok-cxemy Ha puc.), ecnu:

a) a=3,b=4;
6) a=0,b=3;
B)a=6,b=8;

ra=9,b=12.

3adaHue3.

PeanusoBaH HekoTopbli anroput™m B Buae 6nok- cxembl (puc.). Mo aaHHOM

BGroKk-cxemMe BblMMCNUTDL S, 3anofHUTb TPACCMPOBOYHbIE TabnuLbl, €Crn:

a)a=1, b=2, c=3;
6)a=9, b=0, c=1;
B) a=5, b=6, c=9.

3adaHue4.

HaHa 6nok-cxema (puc.19). HavanbHble ycnosus: a=8, b=2. Toraa nocne

MCMNONHEHMS anropuTMasHadeHne nepeMeHHon g 6yaeT paBHo ...

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Ha4ano
/ BROf 3, b/
I
g=va*b
Pwuc. 19

3adaHueb. Bblumcnntb 3HadeHue dyHkuun y. PesynbTat paboTbl anropuytMa
onpeaensieTcs ¢ NOMOLLbI0 TPAaCCUPOBOYHbIX Tabnuu:

(cm. Bnok-cxemy Ha puc.), ecnu: a) x=0; 6) x=1; B) x= — 5.

{ ®xaxano

SeEBeararTe X J/

{ xxoxzexrx )

3adaHueb. Vicnonb3ysa 6rnok-cxemy (puc.), HAWTU KOPHU ypaBHEHUs ax? + bx + ¢
=0(a#0), ecnu:

a)a=1, b=2,
6)a=1, b=4,
B) a=3, b=-8,c=3.

PesynbtaT paboTbl anroputma OnpeaensieTcsl C MOMOLLbI TPaCCUPOBOYHbIX

Tabnuy

3adaHue7. Peann3oBaH HEKOTOPLIN anroputm B Buae Grok- cxembl (puc. 22).

Yrto nosliy4ynTCd Ha BbiXoae GroK-cxembl, eCrnu:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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a) x=0, y=1; ©6) x=2, y=4; B) x=6, y=07?

Pesynbtat paboTbl anroputma onpenenseTcs C MOMOLLbH0 TPACCMPOBOYHbIX
Tabnuy,

3adaHue8. Ha 6nok-cxeme (puc. 23) npeactaBfeH anropuTM BblYUCIIEHUS
CTOMMOCTW MOKYMKN C Y4€TOM CKUAKM, TAe a — ueHa, b

— KONM4ecTBO, S — cymma. Kakon OygeT pesynbTaT Ha Bbixode Onok- Cxembl,

ecnu:

a) a=50, b=8;

6) a=200, b=5;
B) a=300, b=1;
r) a=800, b=47?

Pesynbtat paboTbl anropyTMa Onpenensietcs C MOMOLLb TPacCUPOBOYHbIX

Tabnuy

Bbi1600kb!1 u npednoxeHus o npodenaHHol pabome
CodepxxaHue omyema:

1. HaumeHOBaHMe NpakTU4eCcKOro 3aHATUSA

Llenb 3aHATUSA

CnncoK ncnonb3yembiX MCTOYHUKOB

BoiBogbl 1 n peanoxeHmsa

A A

[arta u nognuck KypCaHTa 1 npenogaBatens

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Bonpocsi 0nsi camonposepku:

1. YT0 Takoe anropntm?

2. HasoBsuTe cBowncTBa anropmMtma 1 cnocodbl 3anMcu anropuTmMoB.

4. N306pasunte anemMeHTbl 6NOK-CXEMbI.

5. Kakne cyLiecTByOT BUAbI anropuTMOB.

6.Kak npeacrasnsetcsa 6510K-CXeMOW LIMKNMYECKUIA anropuTM € NOCT YCroBUeM?

7.Kak npeacraensieTcs 6r10K-CXeMOW LUKITMYECKUIA anropuTMm ¢ npeg ycroBnem?

MNMpakTtnyeckoe 3aHaTMe Ne 10 Lluknuyeckue anroputmbl (cocTtaBreHue
TpaccupoBOYHbIX Tabnuu). OnucaHme anropuTMa ¢ NOMOLLbLIO GNTIOK-CXeMm

Llenu 3aHamusi:

1. CdpopmupoBaTb nNpeacTaBneHne O  LMKINYECKUX anropuTMUYECKnx
KOHCTPYKUMSIX;
2.Hayuntb cosgasaTb TPaCcCUPOBOYHbIE Tabnuubl LIMKITNYECKMX

anropuTMUYECKMUX KOHCTPYKLIUIA.
3. ®opmupoeatb OK5, OK6, J1IP26, JTIP30

UcxoOHbIe OaHHbIe: TEOPETUYECKNI MaTepuan

CodepxxaHue U nopsiOoK 8bINOMIHEHUS 3a0aHusi

N3yunte TeopeTnyeckyto YacTb, JaHHYIO0 B MPAKTUYECKOM 3aHATUMN.

N3yunte npumepbl u BbINONMHUTE 3agaHus. Pesynbtat paboTbl anroputma
onpenensieTcsi C NOMOLLbIO TPACCUPOBOYHbIX Tabnuy,

TeopeTuyeckas 4yacTtb

LUuknuyeckasa cTpyktypa (Mnm noBTOpeHMe) npenycMatpuBaeT MNOBTOPHOE
BbINOSIHEHNE HEKOTOPOro Habopa AencTBUN.

Linknbl no3BonsAlT 3anucatb  AfIMHHbIE  MOCnefoBaTeNbHOCTU — onepauuni

O6p860TKI/1 AaHHbIX C MOMOLLbIO HEBOSbLIOro YMcna NOBTOPAOLWNXCA KOMaHA.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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OdpadoTate daivml
TERYIEro Karanora

UTepaumMOHHbIM Ha3blIE O NMOBTOPEHUIN KOTOPOro He 3aaeTcs, a
onpeensieTcs B xo4e BbIMOJ] Hae OJHO MOBTOPEHMe uukna

Ha3blBaeTCA Utepa umen.

Pekypcus — 370 Takas cmtagm,, KQiARNREPTAPbIf aNropUTM HENoCpeaCcTBEHHO

odpadorare Qallnel
UNn Yepes Apyrve anroputMmpl Bpl3blBagiaGe&@s B kduedree BcrnomoratenobHoro. Cam

anropuTm npu 3Tom Ha3b|BaeTc;|'p'ewp'C|7|B1=n!,|M.

B kauvectBe npuMmepa MnCnoJsib30BaHUA PEKYypCUM pacCMOTpUM 3afdadvy MNOUCKa

caiino.. MycTb HYXHO MOMYy4YMTb CMCSKS aun-roB., Harnpumep, C paclumpeHuem
bmp, KOTOpble HaxoAaTCA B YyKa3aHHOM Mofb3oBaTenieM kartanore M BO BCeX

nogKkaTtanorax 3Toro Kkatasnora.

CnosecHo anroputm obpaboTku kaTanora MOXeT ObITb NpeacTaBeH Tak:

1. BbiBECTU CNNCOK BCeX hannos, yO0BNETBOPSOLLNX KPUTEPUIO 3anpoca.

2. Ecnn B KaTanore ecTb nogkaranorn, To obpaboTtaTb Kaxablh U3 ITUX
KaTtanoros.

MpuBeOeHHbIN anroputM, Onok-cxema KOTOPOro npeacTaBfieHa Ha puc.
ABNseTCA pekypcmBHbiM. [ns Toro 4Ttobbl obpaboTaTb noakartanor, npoueaypa

006paboTkn TeKyLero katanora JoMmkHa Bbl3BaTb cama cebsi.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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PasnuyatoT ymkn c npeagycnoBuem 1 LUKIT C NOCTyCrioBueM.

LIMkn HauMHaeTcsi ¢ NPOBEPKM NTIOTMYECKOrO BblpaxkeHust «P». Ecnv OHO MCTUHHO,
TO BbinonHsieTcs «F», 3aTeM Bce NOBTOPSIETCS CHOBa, 4O TeX Mop, MoKa Nornyeckoe
BblpaXXeHNe COXpaHsAEeT 3HayeHue «UCTUHa». Kak TONMbKO OHO CTaHOBUTCS FOXHbIM,
BbIMNONIHEHME onepauuii «F» npekpallaeTcs u ynpaBneHue nepegaeTcs Mo nporpamme
aanbLue.

Tak kak BblpakeHue, ynpaensioliee LUUKIOM, MPOBEPSIETCA B CaMOM Havane, To
B Cry4ae, ecnv yCcrnoBue cpa3sy OKaXeTCsl JTIOXKHbIM, orepaTopbl LMKNYeckon Yactu «F»
MoryT BoobOuwe He BbinonHATbeA. Onepatopbl UMKNMYeckorm 4Yactu «F»  [goSKHbI
N3MEHSITb.

MNMepeMeHHyto (MM NEepPeEMEHHbIE), BRMSIOWYH Ha 3HAYeHWe JorM4yeckoro
BbIpaXXE€HWs, MHA4ye nporpamMma «3auuknuTcsy — OyaeT BbIMOMHSATLCS GeCcKoHeuyHo.

PaCCMOTpeHHaﬂ UMKIn4yeckad KOHCTPYKUMNA Ha3biBAE€TCA

LMK «MOKa», Uiy UMKIT C npeaycrnoBuem (CM. puc.)

Hert
Ha
F
| I —
‘—

CyLLI,eCTByeT N NHaa KOHCTPYKUMA LUKIa, KOTOopaa npegycMmatpmBaeT NMpOBEPKY
ycrnoBu4a Tnocrie BbINOJIHEHUA KOMaHAd, BCTPOEHHbIX BHYTPb UUKIA. 910 uMkn ¢

nocTtycnoBuem (CM. puc.)

Ha

LokymeHm ynpasnsemcsi npogpaMmHbiMu cpedcmeamu 1C: Konneox
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Linknuyeckne cTpyKTypbl MOXHO KOMOWHMpOBaTb OAHY C APYrOM — Kak nyTem
opraHuMsauun nx cnegoBaHumn, Tak U NyTeM CO34aHUsA Cyneprnosvunin (BIIOXXEHUN OOHOM
CTPYKTYpbl B OPYTYI0).

CxemaTudeckue n3obpaxeHuns HECKONMbKUX  Cynepno3vumm 0©a30BbIX

anropMTMUYECKUX CTPYKTYP NPEACTaBIEHbI Ha puC..

AJ'IFOpVITM TUNa «LUuKn,

9 ANropuT™ TUNa <MK
BIOXKEHHbIN B HEMOMHYO Pa3BUIIKY»

B LMKIe»

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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NMPUMEPBI PELLEHNA 3AOAY HA AlITOPUTMBbI
Linkn ¢ npeaycnosuem

Mpumep 1. [JaHa 6nok-cxema (puc. 14). Kakoe 3Ha4veHne BygeT nmetb N Ha BbIxoae,

ecnu.
a)S=1,1;  6)S=2,09?

[ns onpeneneHns pesynbtarta BOCNONb3yeMCS TPAaCCMPOBOYHbIMK Tabnuuamu (a):

a) S=1,1:
LWar 1 3
3Ha4yeHune S1 0 1 1,5
3HaveHne N 0 1 2
Teno uukna 0<11(da) [ 1<1,1(da) [1,5<1,1(HeT)
PesynbTaTt N=0+1=1 N=1+1=2
BuinonHenns | S1=0+1/1=1 |S1=1+1/2=1,5 N=2
BbiBog
3HavyeHna N 2

3aagaHue Ne1

Kakoe 3HaueHue OygeT nmeTb N Ha BbIxoae, ecnu:

S$=2,09. [1ns onpefeneHns pesynbrtarta COCTaBbTe TPACCUPOBOYHYHO Tabnuuy

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Linkn ¢ noctycnoBuem
Mpumep 2. [laHa 6nok-cxema (puc.) Kakoe 3HaveHne 6yneTt umeTb z Ha BbIXxode, ecnu: a) Xx=2

Ha4yaio
Broa x

z=1
i=0

z:= (z+x/2)/2

,D,J'IFI onpegeneHna pedynbtaTta BOCNOJ1b3yeMCA TpaCCVIpOBO‘-IHOIZ Ta6n|/|u,e|7|

a) x=2:

Lar 1

HayanbHoe

3Ha4YeHne z

3HayeHue i 0

Pesynbtat

Z =
BbINoSiHeHWs | (1+2/2)/2=1
V4

Z=
(1+2/2)/2=1

z= z=
(142/2)/2=1 | (1+2/2)/2=1

Pesynbtat
BbINOSIHEHNSA | = 0+1=1 i=1+1=2 i =2+1=3 i=3+1=4
i
Teno uukna 1<4(0a) 2<4(0a) 3<4(fa) |4 <4 (Her)

BbiBog z

1

3apaHue Neo2

Onpepenute pe3ynbTaT Npu x=4, x=6 , UICNONb3ys NpeablayLyo 6rnok-cxemy Ans

onpeaeneHus pesynbTaTa BOCNONb3YWTECh TPACCUPOBOYHOWM Tabnuuei.

3agaHue Ne3

Ha 6nok-cxeme (puc. )npeacrtasneH anroputm EBknuaa, onpegensiowmnin HanbonbLmm
obwwun genntens (HOL) ansa aByx HaTypanbHbix Yyncen A n B. Hantu A Ha BbIxoge

6nok-cxembl, ecnu: a) A=5, B=10; 6) A=8, B=8

LokymeHm ynpaensgemcsi npo2pammHt
lMpoeepb akmyanbHOCMb 8epcul o opuau

Ha'ano
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3agaHue Ne4

[aHa 6nok-cxema (puc. 26). Torga nocre UCNOIHEHNA anropuTMa nepemMeHHas i npumeT
3HayeHue ...

( xonern )

3aagaHue Ne5

Peann3oBaH HEKOTOPLIA anropuTm B Buae 6rok-cxembl (puc.) YTto nonyynTcs Ha
BbIxoae Ornok-cxembl, ecnu: Q=2;

Pesynbtat paboTbl anropyTMa oOnpenensietcss C MOMOLLb TPacCUPOBOYHbIX

Tabnuy,

Bbi80o0bi u npedrnoxeHusi o npodesnaHHoU pabome
CodepxxaHue omyema:

1. HaumeHoBaHMe NpakTUYeCcKoro 3aHATUA

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Llenb 3aHATMSA
BapwuaHT 3agaHus
Cnncok ncnonb3yemblix UICTOYHUKOB

BbiBoabl U N peanoxeHunsd

2

[aTa 1 noanuck KypcaHTa 1 npenogaBaTtens

Bonpocbi 0nsi camonposepku:

1. UTo HasbIBaeTcsa anroputMom?

2. [1nga yero Heo6xoanMbl TPACCUPOBOYHbIE TabNNLbI?

3. Kak npeacrtasnsieTcsa 6y10K-CXeMOW LUKITMYECKUIA anropuTM ¢ NOCT yCcrioBnem?
4. Kak npegcraBngeTcs BroK-CXeMOW LUKITUYECKUIA anropuTMm C npes ycroBnem?

MNMpakTuyeckoe 3aHATMEe Ne 11 BBegeHue B A3bIK nporpamMmmmpoBaHus
Python. BBoa u BbiBOA AaHHbIX. TUMbI AaHHbIX

Llenb 3aHsmus:

1. lMo3HakomuTbCs co cpenon paspaboTtkm Python;

2. YMmeTb 3anyckaTb cpefy nporpammmnpoBaHusa Python, coxpaHaTb 1 OTKpbIBaTb
nporpaMmmbl B cpeae nporpaMMmupoBaHus;

3. 3HaTb OCHOBHbIE TUMbI AAHHbLIX, KOMaHAbl BBOAA U BbIBOAA AaHHbIX;
4. dopmuposatb OK5, OK6, JIP26, J1IP30 .

UcxoOHble Mmamepuarnbl: TEOPETUYECKUA MaTepuan, KOMMbKTEp, cpeaa
nporpammupoBaHus Python

CodepxxaHue U nopsiOoK 8bINMOMTHEHUS:

1. VIayunTb TeopeTmnyeckyto 4acTb;

2. BbinonHutb 3aganHuvs.

TeopeTnyeckana 4yacTtb

Python — akTMBHO pa3BuMBaOLLMACA A3bIK NPOrpamMMMpPOBaHNS, HOBbIE BEPCUN C
pobaBneHnemM N U3MEeHEeHWEM S3bIKOBbIX CBOWCTB BbIXOAAT MPUMMEPHO pa3 B ABa C
nonosuHon roga. OH HaxoOuUT NPUMEHEHME BO MHOXecTBe cdep YernoBe4vyecKom
AEATENbHOCTMW.

B komnnekte BmecTe ¢ uHtepnpetatopom Python naet IDLE (MHTerpmpoBaHHas

cpena paspaboTtkm). Mo cBoen cytn oHa nogobHa MHTepnpeTaTopy, 3anylweHHOMY B
LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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WHTEPaKTMBHOM pEeXMMe C paclMpeHHbiM HabopoM BO3MOXHOCTEM (noacBeTka
CUHTaKcuca, NpocMoTp OO6BHLEKTOB, OTNaaKka v T.M.).
CkayvaTtb 1 ycTaHOBUTb MHTepnpeTaTtop Python MmoxHO coBepLueHHO 6ecnnaTHo ¢

odumumanbHoro cawvta: hittp:/python.org. [Ons pabotbl Ham noHagobuTca

nHTepnpetatop Python Bepcuu 3 nnu Bolwe.

Onsa 3anycka IDLE B Windows Heobxoanmo nepentu B nanky Python B meHio
“Tyck” n HanTn Tam gprbik ¢ umeHeMm “IDLE (Python 3.X XX-bit)”.

[Mocne ycTtaHOBKM MporpamMmmbl 3anycTUTe MHTEPAKTUBHYIO rpadouyeckyto cpeny
IDLE n poxgutech nosiBneHus npurnalleHnsa na sBoga KoMaHz:

Type "copyright”, "credits” or "license ()" for more information.

>>>

Tpu 3Haka «bonblie» (>>>) HasblBalOTCA rpuaniaweHuemM. locne npurnawieHus
MOXXHO BBOAWUTb Pa3fiMyHble KOMaHAabl.

B wuHTepaktmBHom pexume IDLE MOXHO € KknaBuaTypbl BBOAUTb
MaTtemaTuyeckue BblpaxeHus. [locne 3aBeplueHMst HAbopa BbIpaXeHUs HaxnmaeTtca
knasuwa Enter anga saBeplleHna BBoAa M BbiBOAA pesynbTata Ha 3KpaH. Takom pexum

paboTbl Python HasbiBalOT MHTEPAKTUBHBIM KarnbKyNSTOPOM.

Mpumep:

>>>1-5

-4

>>> +6 HwxHUM nogyepkMBaHMeM 0603HaYaeTCs NOCNEeAHUI NOMYyYEeHHbIN pe3ynbTar.

2

Jobass Python-nporpamma cocTtouT M3 MOCnNeaoBaTeNnbHOCTM  LOOMYCTUMBbIX
CVMMBOJIOB, 3anncaHHbIX B ornpeaeneHHOM nopsake 1 no onpegeneHHsIM npasunam.
AndaBut asbika Python (Habop ponycTumbiXx cCuUMBONOB) cocTouT U3 BykB

natuHckoro andasuta (NPUYEM 3azsiasHble U CmpoYHble byKebl pasznudyaromcs), umdp

N cneumanbHbIX 3HAKOB (3HAKOB MpenuHaHus, apudmeTmyeckux n apyrux). Pycckue
OYKBbI MOTYT MCMNOSIb30BATLCA TOSBKO MPWU BbIBOAE TEKCTA Ha 3KPaH U B KOMMEHTapPUSX
K nporpamme.

Mporpamma Ha s3blke Python BkntoyaeT B cebs:

1)koMmMmeHTapum

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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obos3Havaromces npeodsapsrouumMm ux cumeosiom # u npodosmkaromesi 00 KOHya
CMpPOoKU

2)komaHAbl

Kax0asi KomaHOa nuwemcs ¢ Ho80U CMpOKU unu pasdensemcss 8 OOHoU
cmpokKe ;

3)3HaKu NyHKTyauum

8 asnipasum Python exodum Oocmamoy4yHoe Kosiudecmeo 3HaKoe8 ryHKmyauuu,
Komopsble ucrosib3ytomcesi 0515 pasudHbix yeneu. Hanpumep, 3Haku "+" unu "*" moaym
ucrnonb308ambCs 07151 C/IOXKEHUS U YMHOXEHUS, a 3HaK 3ansmou "," - 0ns pa3desneHusi
napamempos yHKyuUU

4)npaeHTucmUKaTopbl

udeHmucgukamopsi 8 Python - amo umeHa ucrosnb3yemsie 05151 0603Ha4YeHuUs
rnepemeHHou, hyHKUUU, Krnacca, Mooyris unu dpy2o2o obbekma.

5)kno4yeBble cnoBa

Hekomopble crioea umerom 8 Python cneyuanbHoe Ha3HadeHue U
npedcmasnsgiom cobol yrpasnsuwue KOHCMPYKUUU SA3biKa, KIK4Yeeble Crloea,
Komopsble 0rns Python umetrom onpedeneHHbIl CMbICII.

BenunuunHbl B nporpamme npeactaBreHbl B BUAE KOHCTAHT U NEPEMEHHbIX.

KoHCTaHTbl — BENUYMHbLI, HE U3MEHSAIOLINE CBOEro 3HaYeHUs Npu BbINOSIHEHWUN
nporpaMmmbl.

NepeMeHHble — BeNUYUHbBI, KOTOPble MOrYT WM3MEHATb CBOE 3HaYeHuwe npu
BbINOSIHEHUWN NporpamMmbl. Kaxxaasi nepeMeHHas UMeeT UMs, TUN U 3HaYeHue.

Uma nepemeHHOMn (upaeHTUdukaTop) — nobasa oTnnyHas oT CryXebHbIX CrnoB
nocrnefoBaTenbHOCTb  NaTUHCKMX OykB, uudp M cuMmBona nogdepkmBaHma " ",
HEe MOXEeT HauMHaTbCA C LMdpbI.

N, N1, massa, massa_tela — npasusnbHo,

1N, macca, massa tela — HerpasusibHo.

MmeHa nepemMeHHbIM npuaymbiBaeT MpPOrpaMMUCT, HO €CTb HEeCKOJSIbKO
OrpaHU4YeHuI, CBA3aHHbIX C HaMMeHOBaHMeM. B kayecTBe MMEH NepeMeHHbIX Herb3s
MCnonb30oBaTh KtOYeBble CnoBa, koTtopble And Python umeloT onpeneneHHbIn CMbICH

(3™ cnoa noaceeumBatoTcs B IDLE opaHxeBbiM LBETOM):

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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3HayeHns NepeMeHHbIX XpaHATCs B iYeiikax onepaTMBHON NaMsaTy.

Tun

nepeMeHHon onpegenseTr cnocob XpaHeHWa OaHHbIX

KOMMbOTEPA U AonyCTuMbIE ornepaunn Hag HUMN.

Tunbl AaHHBLIX

HassaHue Obo3HaueHne JonyCTUMble 3HaYeHUR
. int CroAbYrogHO BOAbIIKHE LEAbIE 4HENE,
Lenoducrertblid e .
{«integern) pa3nep orpaHideH ONePaTHEHON NANATHIO
) fleoat NioBble 4ucha ¢ ApoBHOA 43CTbio
BewecTaeHHbIN . ) . N -
{«floating pointy») (CNAZBAWEN TOKOR)
P str MpoK3B0.AbHAA NOCIE Q0B 3TENBHOCTD
CTporoabId e .
{«stringn») CHMBO.A08 W3 Tabauubl Unicode
. hool . .
Norwqeckwn | FREEE False [¢flombr) uau True [¢McTHHEY®)
{«boolsann)

KomaHaa npucBamBaHus

B

namdaTu

3HaKk = conocTtaBuM B nporpamMmmMmmpoBaHnin C KoMaHgomn npmuceBamBaHnA.

B MOMEHT BbINOMHEHUS npuceanBaHUA

>>> cel = 26
>>>cel =26 + 46
>>> cel

MepemeHHble B Python cogepxaTt fFflpeca OOBbEKTOB MMM MOXHO CKasaTb, 4YTO

nepemMeHHbIe CCbIJTaloTCA Ha 06bekTbl. [10SFOsSIHHO CcoXpaHdd B rojioeBe 3Ty Moaersb, ansd

ynpoLleHus 6yaem roBopuTb, YTO NEPEMEHHAs COOEPKUT 3HAYEHNE.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx

lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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B Rawie Pytton GonyCKaenica MHONECITIEERH0S MPUCERUGaHUE

2anice oneparopa; PaeHOCUREHET 38MUCE.
a, b =10, 1 a =140

b =1
a=>»r=10 a=12a
l b=24a4

B matemaTtunyeckmx BblpaXXeHNAX B Ka4decCcTBe onepaHagoB MOXHO MCMOJIb30BaATb

uenbie yucna (1, 4, -5) nnn BellecTBeHHbIE (B NPOrpaMMUPOBaHUM UX €Lle Ha3blBaloT

yncnamu c nnasatwowen Toukon): 4.111, -9.3. Ecnn oanH 13 onepaHOoB SABMSETCA

BelweCTBEHHbIM HACIIOM, TO B pe3dyJibTaTe noJjiy4nTcda selleCtBeHHOoe YNCIo.

npOCTble apmbmemqecme onepauunn Hag Yymcnamm

oneparop onucaHue
X+y CrnioxeHne
X-y Bbluntanve
X'y YMHOXeHune
x/y Henexve
/1 [eneHve ¢ okpyrneHnem BHU3
b Bo3BegeHue B cTeneHb
% OcrTaToK OT genexus
abs(x) Mogaynb yucna

Mpumep:

= >>>5/3

" 1.6666666666666667

= >>>5//3

= 1

. >>>5%3

2

. >>> 5%67

m 67762635780344027125465800054371356964111328125

n >>>

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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MpuopuTeThbl BbINONIHEHUA onepauun
1)onepaunn B ckobkax;
2) BO3BeJeHME B CTEMNEHb;
3) ymMHOXeHue n geneHuve (B Tom vucne // n %);
4) CnoXeHne 1 Bbl4UTaHMe.
Onepaunn ognHaKoBOro NpuopuTeTa BbINOMHAKTCA B NOPSAKE 3annucu cresa Hanpaeo.
B >>> DY
= -16
B >>>(2%%4)
= -16
E >>> (-2)**4
= 16
Ecnu BblpaXkeHne CnuLKOM ANMMHHOE M HE MOMELLAEeTCHa B OQHON CTPOKe,
HeobX0aMMO 3aKNYUTL BCE BblpaXKeHne B CKOBKM (NepeHOC BHYTpU CKOBOK

paspeLlén).

BBopa v BbIBOA AaHHbIX
[na BBOAA 3HAYEHUN NEPEMEHHbIX C KraBuaTypbl B MpoOLECcCe BbINOSIHEHUS
nporpamMmmbl CNonb3yeTca PyHKUNSA BBOAA
input («BBOAOY):
®dopmam 3anucu hyHKyuu
<uMmsA_nepemMeHHon> = input()
B ckobkax gyHKUMM MOXHO yKa3aTb COOOLLEHWE - KOMMEHTapui K BBOOUMbIM
AaHHbIM:
a = input ("Beeagnte konn4yectso: ")
Mpwn BbINONHEHUN onepaTopa:
*  KOMMNbIOTEP NEPEXOANT B PEXMM OXNOAHUSA OAHHbIX;
* Nonb3oBaTeslb BBOAUT C KNaBMaTypbl faHHble B BUAE CTPOKM CUMBOJIOB;
* N5 3aBepLUeHMs BBOAA NOMb30oBaTeNb HaXMMaeT knaesuwy Enter;

BBeJEeHHaA CTpPOKa 3anmMcbiBaeTCA B YKa3aHHYIO NEPEMEHHYIO.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx




KMPK BIrAP® ®I'BOY BO «KI'TY»
MO-35 02 09-00[.08.M3

NHPOPMATUKA | C.146/233

Ecnu BBOOMTCA HE CTpOKa, a YMcro, HeobXxoauMo BbINOMHUTL Npeobpa3oBaHne

TMNOB C NomMoLLbo dyHKUMi int (4ns uenbix) u float (ansa BeleCTBEHHbIX).

- ___ hHampuvep: _ _________ __ Haskpawe: _
: print ("BeemuTe CJOBO M nOBa umcija:'") BBemuTe CJOBO M OBa UYMCJIa:

| X = input () HOJIb

| vy = int (input()) 1

| z = float (input()) 2

:_print(x, v, Z) HoJb 1 2.0

MOXHO B OOHOM CTPOKE BBECTM HECKONbKO 3Ha4YeHuin Yyepes npoben. [ns atoro
ncnonosyetca ¢yHkuma  split  («pacwenuTtb»). 3aTemM  AaHHble  Heobxogumo

npeobpasoBaTthb K HY>KHOMY TUMY MO OTAENbHOCTH.

Hanpumep:
r ______________________________________ |
| a, b, c = ("BBemuTe a,b,c uepes npobes: ") .split () I
la, b, ¢ = (a), (b), (c) :
|
prmt tay by o o ___ |
Ha akpaHe:

BbiBO4 AaHHbLIX 13 onepaTMBHOW NaMATU Ha 3KpaH OCYLLECTBASIETCS C MOMOLLbIO
dyHKUMK BbIBOAA
print («xnevaratb»):
¢ghopmam 3anucu ¢pyHKuuu
print(<BblpaxkeHne 1>, <BblpaxxeHne2>, ..., <BblpakeHneN>)
* Ha 9KkpaH BbIBOOATCA 3HA4YE€HUSI MNEPEMEHHbIX W BblPaXXEHUN, CTPOKOBbIE
3Ha4YeHWs1 BbIBOAUTCA Ha 3KpaH 6e3 kaBblYek.
* BbiBOgnMbIE 3HaYeHUA pasgenaTca Npobenom (Mo yMonyaHuio).
* [locne BbINOSTHEHUS (PYHKUUM MPOUCXOAUT aBTOMaTUYECKUN nepexos Ha HOBYHO
CTPOKY.
Hanpumep:
print ("Macca paBHa", m, "kr");
Lnsa m=15 Ha akpaHe nosseumcs:

MaccaopaBHao15okr

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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3d0ech u Oanee cumeoriom o 0603Ha4yeH npobern.

Bmecto npobena MOXHO ucnonb3oBaTb [ApyrMe CUMMBOSMbI B KayectBe
pasgenuTens, ykasaB UX nocne crioBa sep («separator»).

Utobbl ybpaTb nepexod Ha HOBYH CTPOKY MOCMne BbINOSIHEHWSI onepaTtopa,

ncnosnbadyetcs napameTp end

HyXHbIN BapuaHT Onepatop Ha akpaHe
BbiBOAA

Mo ymonyaHuio print (1, 20, 300) 10200300

bes pasgenutens print (1, 20, 300, sep="") 120300

Uepe3s 3ansatyio w print (1, 20, 300, sep=", ") 1,020,0300
npoben

Kaxxgoe ¢ HoBoOW print (1, 20, 300, sep="\n") 1
CTPOKMU 20

300

bes nepexoga Ha print (1, end="") 120
HOBYIO CTPOKY print (20)

PparmMeHT NporpamMmmbil Ha akpaHe

print ("{:3}{:3}{:3}".format(13, 7, 22)) 013007022

a=7 ooo/oo49

print ("{:4d}{:4d}".format(a, a*a))

a=1/3;b=1/9 000.33300.1111

print ("{:7.3f}{:7.4f}".format(a, b))

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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a=1/3 03.333e-01
print ("{:10.3e}".format(a))

Mpumep

Hanunwwute nporpamMmmMmy, KOTopad 3anpailumBara Obl Yy NoJib3oBaTesA.

BapuaHTt 0 PeweHune

- ®1O0 ("Bawwm bamunus, nma, ot4ectso?")
- BospacT ("Ckonbko Bam net?")
- MecTo xuTtenbcTea ("I'ae Bbl xusete?")

Mocne aToro BeiBOAUNA Obl TPY CTPOKMU:

" " -
BaLUe NMA BeegnTe Bamm QaMMIMo, MMA, OTUeCTEO MBaHOB MBaH MBaHOBMU

Cronpko EBam jeT? 15
"Baw BospacTt” The su muBéme? Yccypuitck
Bame uma MeaHoE MeBaH MEBaHOEMU
Bam eospacT 15
BH ®MEeTe B YCOCOYVPMICK

"Bbl xusete B"

3apaHua Ansa camocToATeNlbHOW paboThbl (MO BapuaHTam)

BapuaHT 1

1) B pexunme MHTEPaKTMBHOIO KanbKynaTopa HanTU 3Ha4YEeHNE BblpaXKeHUS

ER
h 1 -
- !

[
L
E

51107 - 2| +,

%

2) Hanuwwnte nporpammy, koTopasi 3anpawumsarna 6bl y nonb3oBaTens:

Nmsa, damunna, Bospact, MecTto xutenbcrsa
- hamumnuga, ums ("Bawmn damunus, uma?")

- BospacT ("Ckonbko Bam net?")

- MecTo xuTenbcTBa ("I'ae Bbl Xnsete?")
Mocne atoro BbiIBOAMMNA Obl TPU CTPOKMU:
"Bawwmn pamunumg, nma"

"Baw Bo3pacTt”

"BbI xunBeTte B"

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx

lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx

OTUeCTEC

')
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BapuaHT 2

1) B pexvme MHTEpPaKTMBHOIO KarnbKynaTopa HanTu 3Ha4YeHne BbIpaXKeHus

395+ L) + 1
.20/ 900

2) HanuwwuTe nporpammy, kKoTopasi 3anpaiumnsana Obl y nonb3oBaTens:

Wwma, Oata poxaeHnsa, ObpasoBaHue

- nms ("Bawe, nma?")

- pata poxageHus ("Bawa gata poxaeHma?")

- obpasosaHue ("I'ge Bbl yuntecb?")

Mocne aToro BeiBoAUNa 6bl B 04HY CTPOKY Yepe3 ABa npobena CTpoKu:

"Bawe nma" "[data poxgeHus" "Bbl

BapuaHTt 3

yuuTechb B "

1) B pexvmMe MHTEPaKTUBHOIO KarnbKynsTopa HanTu 3HaYeHWe BblpaXKeHus

2.75.10°

J43+1

2) Hanuwwute nporpammy, KoTopas 3anpawusarna 6bl y nonb3oBaTens:

damunma, MecTo xutenbcTBa

- Gamunua("Bawa dpamunna?")

- mecTo xuTtenbcTtBa ("I'ae Bbl xuseTe?")

Mocne aToro BbiBOAUNA ObI ABE CTpokK: "Bawwa dpamunma" n "Bel xunsete B"

BapwuaHT 4

1) B pexvmMme UHTEePaKTUBHOIO KarnbKynsTopa HanTu 3HaYeHWe BblpaXKeHust

-

67 L
\ T+5.04

2)HanuwwuTe nporpammy, kKoTopas 3anpaluveana 6bl y nonb3oBaTens:

+10%55°7 | _0.36.1072,

damnnuna, Mecto poxaeHusa, ntobumas mysbika

- ®amunug, ("Bawa damunua?")

- mecTo poxaeHus ("I'ae Bol poannucs?")

- Mmy3blka("Kakasa my3blka HpaBuTca?

")

Mocne atoro BbiBOAMMAA Obl TPU CTPOKMU:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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"Bawm uma, pamunmng”
"Bbl pogunuce B"

"Bawa nobumas mysbika "

BapuaHTt 5

1) B pexxvme MHTEePaKTUBHOIO KarnbKynsTopa HanTy 3HaYeHMe BbIpaXKeHs

1 s
105 — 425 +é l+089.107% .12

6
2)HaI'II/ILUMTe nporpamMmmMmy, KOTopad 3anpailimsara Obl Yy nonb3oBaTesnd.

Nma, Pamunua, PO mambl, PUNO oTua

- ®NO (Hanpumep, "Bawmn damunus, umsa, otyectso?")

- BospacT ("Ckornbko Bam net?")

- mecTo xuTtenbcTtea ("l'ae Bbl xuBeTe?")

Mocne atoro BbiBogMna Obl B OAHY CTPOKY 4epes 3ansaTtyio : "Bawm ums,

damunus, otyectso","Bawu Bo3pacTt”,"Bbl xusete B"

BapuaHT 6
1) B pexume MHTepaKTMBHOIO KanbKynsaTopa HanTu 3Ha4YeHWe BblpaXXeHus
2.3-069

(3-(17.8° -0139-10* )+

2)Hanuwunte nporpammy, KoTopas 3anpaluveana 6bl y nonb3oBaTens:
Nms, NMobnmbin npeameT B wWkone, Homep knacca

- ums ("Bawe uma?")

- ntobunmbin npeamert ("Kakon Baw nobumbii npegmeT B wkone?")

- Homep knacca ("B kakom knacce Bbl yuntecb?")

Mocne aTtoro BbiBOAUNA Bbl TPU CTPOKMU:

"Bawe nmga", "Baw nobumbin npeameT B wkone","Bbl yunTtech B knacce Homep"

BapuaHTt 7
1) B pexnme MHTEPAKTUBHOIO KarbKynaTopa HanTu 3Ha4YEeHNE BblPaXXEHUS

g 18T
5 2ty e

2)Hanuwute nporpammy, KoTopas 3anpalumsana Obl y Nnorb3oBaTens:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Nma, Pamunua, OtyectBo, Xo066u

- ®NO (Hanpumep, "Bawmn damunus, umsa, otyectso?")
- x066u ("Hem Bbl yBriekaeTecb?")

Mocne atoro BbiBOAMNA Obl ABE CTPOKMU:

"Bawum um4a, dpamunma, otyecTso”

"Bawe xobou"

BapuaHTt 9

1) B pexume MHTepaKTUBHOIO KanbKynsaTopa HanTu 3Ha4YeHne BblpaXXeHus

0,09 (041107 +./026-107)+/568—+3 )

2)Hanuwwnte nporpammy, KoTopas 3anpalumsarna 6bl y nonb3oBaTtens:

Nmsa, damununga, nobumblin cnopT

- ®amunus, uma ("Bawm oamunus, nma?")

- obpasosaHue ("B kakown wkone Bkl yuntecb?")

- ®NO Bawero pykoogutens no nHgopmatukm ("OUO Bawero pykosoautens
no nHdopmaTukn?")
Mocne atoro BbiBogMMna 66l B 0gHY CTpOKy Yyepes npoben: "Bawm uma, pammnuna”

"Bbl yunTtech B wkone Homep: " "®NO Bawero pykoBogutens no nHgopmartumke "
Bbi1600nb! u npednoxeHus o npodenaHHol pabome

CodepxxaHue omyema:

1. HaumeHoBaHne NnpakTn4ecKkoro 3aHATUS;

2. Llenb 3anaTus;

3. OT4yeT O BLINOMHEHMM Ha Kaxabl aTan pasgena «CopepxaHue M nNopsaok
BbINOSIHEHUS 3aaHUAY;

4. CrnnMcok ncnonb3yemMblX UCTOYHUKOB;

5. BeiBOoabl 1 npeanoxeHus;

6. [lata n nognuck KypcaHTa 1 npenogasartens.

Bonpocsi 0nisi camornposepKu

1.Kak B 43bike Python HasbiBalOTCA ykasaHWs KOMMbHOTEPY, onpeaenstouime,

Kakmne onepauunn BbINOJNMTHAT KOMNbOTEP Ha AaHHbIMN?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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2.0npepenute nopsiaoK BbINOJSTHEHUSA onepauumn B yKasaHHOM

MHCTPYKUUKN?
3. Cumson # B Python o6o3Hauvaer ...
4.345, 6.8, KMPK - ... TMNbl JaHHbIX.

5.®PyHkuMA input() — NnpegHa3HaveHa Ang ...

MpakTnyeckoe 3aHaTMe N2 12 OnepaTtop npucBanBaHusa. MaTemaTuyeckue
onepauMm ¢ uUenbiMu U  BelwecTBeHHbIMM CTaHpapTHble  (PYHKUUK.
MaTtematnyeckun mopynb math. CocraBneHme nporpamm npodeccuoHanbHoOmn
HanpaBfieHHOCTMU.

Llenb 3aHsmus:

1. UN3yunTb OCHOBHble MaTeMaTuyeckune onepauusimm B Python;
YMeTb nucaTb KoAbl NporpamMm Ans pelleHns matemaTudecknx sagay;
N3yunTb ctaHgapTHble doyHKumuM B Python;

[Mo3HakoOMUTLCA C PYHKLUMSAMUM MaTemMaTndeckoro moaynsa math;

A A\

YMeTb nucaTb KoAbl NporpamMmm na pacdeTa MaTeMaTUYeCcKnxX pyHKUNN;

HcxoOHble Mamepuaribl: TeopeTndecknin matepman, nporpamma Python

CodeprxaHue u rnopsiOoK 8bINOIHEHUS:
1. VIayunTb TeopeTmnyeckyto 4acTb;

2. BeinonHuTb 3aganHus.

TeopeTuyeckas 4yacTb

Asbik Python, 6narogaps HanuumMio OrpoMHOro konm4yectsa 6mbnuoTtek AOns
pelweHns pasHoro poda BbIMUCAUTENbHLIX 3adad, CEerogHs ABNAETCS KOHKYpPEHTOM
TakMMm naketam kak Matlab n Octave. 3anyleHHbIN B MHTEPAKTUBHOM pPEXUME, OH,
drakTnyecku, NpeBpaLlaeTca B MOLLHbIN KanbKyrsaTop.

3agaHusa ana caMocToATesNIbHOW paboTbl

3apaHue Ne1

Paccuutante Ha kanbkynatope Python

' T 1

3os - — 1 = .
L 20 ) 200

275 -10%
14,3 % 7T

PP =P G5 _ 8422
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"1 a1 537 | -3 R
6,7 ———+10 —036-107", Omeem: 15,96
L T+5,04 J
¢ N AT,
I 7 | —+0E
| IlD?E' —6.1-107 0.4 - e’ —15 L Omeem: 0,49 __.
I"h. 31':' .-"II |"\. .-"II

OTBeTbl gaHbl gna Toro, 4tobbl Bbl y6e,1:|,|/|n|/|0b B MNpaBWIIbHOCTKN BalUUX

[AEeNCTBMI B CUCTEME MPOrpPaMMUPOBAHMSI.

B aTOM npakTtnyeckom 3aHATUKM pedb nonget ob apudmeTnyeckux onepaumsix,
AOCTYMHbIX B AaHHOM s3blke. ApudmeTmyeckme onepauum n3yuYmm MpUMEHUTENBHO K
yucnam.

Ecnm B kayecTBe onepaHOoOB HEKOTOPOro apudMETUMYECKOrO BblpaXeHus
MCNONb3YITCA TOMbKO Lenble 4ucna, To pe3ynbTaT Toxe OyaeT uenoe 4ucro.
WMcknioyeHnem saBnsieTca  onepauust  AerneHusi, pes3ynbTatoM KOTOPOW sBRsieTcs
BellleCTBEHHoe u4ucro. [lpu COBMECTHOM  MCMOMb30BaHUM  LIENOYUCTIEHHBIX W
BELLECTBEHHbIX NEPEMEHHbIX, pe3yrnbTaT byaeT BeleCTBEHHbIM.

Llenble uncna (int)

Uucna B Python 3 nopgepxuBatoT Habop cambiX OObIYHBIX MaTeMaTUYECKUX

onepaumn:
xX+y CnoxeHwne
X-y BbluntaHve
xX*y YMHOXEHWe
xly Henexve
xIly MonyyeHne uenomn Yactu oT AeneHns
X%y OcTaToK OT AeneHus
-X CwmeHa 3Haka uncna
abs(x) Mogaynb uncna
divmod(x, y) Mapa (x//'y, X % y)

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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x**y

Bo3BegeHune B cTeneHb

pow(x, y[, z])

X : Yucno, kotopoe TpebyeTca BO3BECTU B CTEMEHb.
y : Yucno, sensioweecs CTeNeHblo, B KOTOPYH HYXXHO
BO3BECTU NepBbI aprymeHT. Ecnn Yncno otpuuaresnibHoe
nnn ogHo 13 yucen "x" unun "y" He uenble, TO aprymeHT
z He
z : Yncno, Ha koTopoe TpebyeTca npousBecTn geneHve
no moagynt. Ecnu yucno ykasaHo, oxugaetcs, 4to "x" u
y" NONOXUTESbHbI U UMEKT TuM int.

NnpUHNMaeETCA.

I'Ipumep npnMeHeHus Bblille ONMUCaHHbIX onepaum‘/'l Hag uesfibiMn Hncnamm

®x =5

vy = 2

z = 3

®ty = 7

-y = 3

x*vy = 10

/v = 2.5

x//y = 2

x5y = 1

-x= -5

abs(-x) = 5
divmod(x,v) = (2, 1)
x**y = 25
pow(x,v,z) = 1

BewecTBeHHbIe yncna (float)

BewiectBeHHblE YKncna nogaepXXmBarT Te XKe onepaunn, 4Tto 1 uersble. OpHako

(|/|3-3a npegcrasneHna 4mces B KOMI'IbIOTepe) BelleCTBEeHHble 4YMClla HEeTOYHbl, N 3TO

MOXET NPUBECTU K owmnbkam.

Mpumep NpuMMeHeHUsi BbilleONUCaHHbIX Onepauui Hag BelecCTBEeHHbIMM

Yyucnamm

piA 5.5

vy = 2.3

®ty = 7.8

®x-y = 3.2

x*y = 12.649999959599959599
w/y = 2.3913043478260874
x//y = 2.0

x5y = 0.5000000000000004
-x= —-5.5

abs(-x) = 5.5
divmod(x,v) = (2.0, 0.900
whdy = 50.44686540422545

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Mpumep cocTaBneHus nporpamMmm NN peleHUss MaTeMaTU4eCcKon 3agaum

3agaeTcs CTOMMOCTb OOHOW KHUTM M KONUYECTBO NOKyNnaeMbIX KHUT. Hanucatb

nporpamMmmy Bbl4YUCIIEHUNA CTOMMOCTU NOKYIMKNA C BbIBOLOM Ha 3KpPaH.

[onncatb B nporpamMmy onepatopbl npuceBaMBaHnA, KOTOPbIE MNO3BOSIUIIN Obl

NMPOCYMMMPOBaTb HECKOSBbKO 3HAYEHUIA CTOMMOCTM MOKYMKU

e

| & 333.py - C:/Users/user/AppData/Local/Pro... | = | & |[s23)
File Edit Format PRun Options Window Help
cena=int (input ("CTOMMOCTE OOHOM KHMIM ")) o
k= int (input (" BEegMTe KOIMIecCTES "))
summa= cena~k

print{ " CymMmMa OOEVOEM=", SUmNn3)
SUMmMa=Summa+ S ummna

SUMmMa=Summa+ S ummna

m

print (summa)
Ln:8 Cok0
PeweHne
| # Python 3.7.0 Shell =R

File Edit Shell Debug Options Window Help

Python 3.7.0 (v3.7.0:1bf%cc5093, Jun 27 2018, 04:06:47) [M5C v

.1914 32 bit (Intel)] on win32

Type "copyright"™, "credits™ or "license ()" for more informatio

n.

I

== RESTRRT: C:/Users/user/BppData/Local/Programs,/PFython/Fython

37-32/333.py =

CToMMOCTE OOHOM KHMIM 5

EEemMTe KOJMYEcCTEOQ 6

Cyrma noxynkwm= 30

1z0

3> | -
Ln:9 Col: 4

3agaHuAa Ana caMocToATeNbHOW paboTbl
3apaHue Ne2
1. CocTtaBuTb NporpaMmmy, MEHSIIOLLYO MeCTaMu 3Ha4YEeHNsI ABYX NEPEMEHHbIX

2. CoctaButb nporpamMmmMmy Ana Bbl4MUCneHund nnowaan TpeyrornbHmMkKa rno N3BeCTHbIM

OJMMHaM ero CTOpoH.
LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C: Konneox
[0) opmy HQOF%&ﬂé\/aﬂbhocmb eepcuu o opueauHarny, xparHsawemycs 8 1C: Konnedx
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3. 3apaeTcs 3HaYeHWe CKOpoCTU U BpeMeHW. Hanuwnte nporpammy, kotopas
3anpalumBarna cKopocTb, BpeMS U paccumTbiBana 6bl NPOMAEHHbIA NyTb C

BbIBOOOM Ha 3KpaH.

4. [onuwwuTe B npenbliaywyro nporpamMmmy onepatopbl NpncBamBaHUA, KOTOPbIE

nossonsanu 6ol npocyMmMmnpoBaTb HECKOJIbKO 3Ha4YeHnn I'IpOWJ,GHHOFO nyTun.

5. 3apaeTcsa 3Ha4yeHne CTOMMOCTM O4HOro buneTta B KMHOTEaTp U KOJIN4eCTBO

NOoKynaembIX bunetoB. Hanucatb nporpamMmmMmy Bbl4YUCITIEHUNA CYMMbI K onnaTe.

6. 3agaeTcs KONMYECTBO BBEAEHHbLIX OLEHOK MO pasfnyHbIM NpeaMeTam O4HOro
obyu4atoLLero, HanucaTb NporpamMmmy HaxoXxaeHust cpegHero 6anna aToro

obyuyatoLero.

7. * CocTaBUTb NporpamMmy, BbIMUCTISIIOLLYHO CYyMMY LMdpP BBEAEHHOTO C

KnaBuaTypbl LENOro TpéxaHa4yHoro yncna

La 333.py - C/Users/user/AppData/Local/Pro... EI@
Eile Edit Format Run  Options Window Help
n = input ("EreguTe TpexX3HadHoe WMcHao: ")

n = int (n)

dl =n % 10
n=mn/f/ 10
d2 = n % 10

n=mn// 10

d3=n%10

n=n//10

print {("Cyrma omép wmcma:", nd+dl + d2 4+ d3)

Ln:12 Col: 0

BonbWWHCTBO CcTaHO4apTHbIX YHKUMA A3blka Python pas3butbl Ha rpynnbl no
Ha3Ha4YeHWo, Kaxgas rpynna 3anucaHa B OTAeSIbHOM danne, KOTopbi HasbiBaeTcH

Moaynem.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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K npumepy, Bbl Hanucanm HECKONbKO MOSie3HbIX (OYHKUMIA, KOTOpble 4acTo

ncnonb3yeTe B CBOMX Nporpammax. Ytobbl Kk HUM BbICTpO obpallaTbesl, ygobHO BCe 3Tn

JYHKLMN NOMECTUTb B OTAESbHbIN hann 1 3arpyxaTtb UX oTTyaa.

Mpnmep
1. Cos3panTte COOCTBEHHblE QOYHKUMW ANSA BbIMUCIEHUS CREOYOWNX BblpaXKeHUN
X4 + 4X y4 + 4X
PeweHne
e 333.py - Ci/Users/user/AppDa... E'@ | & 333.py - C:/Users/user/AppDa... EI@
File Edit Format Run Options Window Eile Edit Format BRun Options Window
Help Help
funk (argum) : - funk (arguml, argum?): -
(argum**4+4**argum) P [argum?**44+4**arguml ) 3
Ln:4 Col0 Ln: 2 Col: 31
L ¢ Python 3.7.0 Shell [r=r] -3 s

File Edit Shell Debug Options Window Help

Python 3.7.0 (v3.7.0:1bf%cc5093, Jun 27 2018,
1)] on win32

Type "copyright”,
P

== RESTART: C:/Users/user/AppData/Local/Programs/Python/Python37-32/333.py =
>»> funk(5)

1649

>

== RESTART: C:/Users/user/AppData/Local/Programs/Python/Python37-32/333.py =
»»» funk (2)

32

P

== RESTART: C:/Users/user/AppData/Local/Programs/Python/Python37-32/333.py =—
»»»> funk(3)

145

P

"credits™ or "license ()" for more information.

Ln: 19

04:06:47) [MSC +.1814 32 bit (Inte =+

m

Col: 4

B Python Takue dannbl ¢ Habopom OyHKUMIN U1 Ha3biBalOTCA Moaynamu. [Ons

TOro 4Tobbl BOCMONbL30OBATLCA beHKLl,I/IFIMI/I,

KOTOpblEe HaxoOdATCA B 3TOM Mopayrne, ero

Heobxoanmo nMnopTnpoBaTb C NOMOLLBLIO KOMaH4bl import:

Bubnuoteka (moaynb) math
B craHgapTHyto noctaBky Python

BXxoguT 6ubnmoteka math, B koTOpOWM

coaepXunTcd OonbLIoe KONMNMYecTBO 4acTo McnoJib3yeMblX MaTeMaTUu4eCKmnx beHKuMﬁ.

Ons paGOTbI C AaHHbIM MOAYyJeM ero npeaBapuTesibHO HYy>KHO MMMNOPTUPOBATb.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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File Edit Format Run Options Window Help
1mport math

| # nmopgkJsiouaeM Bce QYHKUMM M3 MOonyJid math |
| from math import *

e
from math import *
>>> math.sqrt(9)
3.0
>>>
PaccmoTpum Hanbonee 4acTo ucnonb3lyembie pyHKUMM moayns math
math.ceil(x) Bosspaluaet 6nivkaniee Lenoe 4ymcno Gorbliee, YeM X
math.fabs(x) BosBpaluaet abcontoTHOE 3HaYEeHNE Yncna x
math.factorial(x) Bbluncnisiet dakropman x
math.floor(x) BosBpawyaeT Gnvkanilee Lenoe YNCno MeHbLUee, Yem X
math.exp(x) Bbluncnsiet e**x
math.log2(x) Jlorapmndm no ocHoBaHuto 2
math.log10(x) Norapudm no ocHoaHuio 10
math.log(x[, base]) Mo ymon4yaHuio BbluMCHSET florapngm no OCHOBaHWMIO €, LONONHUTENbHO
MOXHO yKa3aTb OCHOBaHue norapudma
math.pow(x, y) BbluncnsieT 3HaYeHne X B CTENEHN y
math.sqrt(x) KopeHb kBagpaTHbIN OT X

Mpumep NnpMMeHeHNA BbIlEONUCaHHbIX (PYHKL MM Hap Ymcnamm

B nporpamme onpegeneHbl 4 nepemeHHble - a, b, ¢, d, Kaxgaa M3 KOTOPbIX
aBnaeTca NMBo uenbiM YUCnoMm, NMbo BeLeCTBEHHbIM, MMBO OoTpuUaTenbHbIM.

KomaHngon print() BbIBOOUTCA 3HA4YeHWE KaOon MNEepeMEHHOW Ha 3dKpaH npu
BbINOJSTHEHUN NPOrPaMMbI.

B nepemeHHyto z nomewaeTcs pedynbTaT BbINONHEHUSA PyHKUMM Mmogyna math.

3atem komaHgowm print() BeIBOOUTCS COObLLEHNE B BUAE MCMNONb3YyeMON (OYHKLUN

N eé aprymeHTa u pesynbtaT e€ BbiNOSHEHUS.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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| o Python 3.4.1: puthon. py - C:\Documents and Settings\Student\Pabouni cronkputhon. py

File Edit Format Run  Options \Windows Help

import mwath
a=10

h=-5

c=4.3

d=3

printi('as =',a)
print 'k =', )
printi('c =',c)
print{'d =',d)
z=math.ceil (a)

print{'math.ceil (', o,'] =',2
z=math.fabs (b)
print('math.faks(', b,'] =',2
z=math.factorial (a)

print('math. factorial{',a,'] =',2)
z=math.floor (c)
print('math.floor{', ¢, '] =',2)
z=math.exp (k]
print('math.expi(', b,'] =',2]
z=math. logs (a)

print {'math. logz (', a,"'] =',zﬂ
z=math. logll(a)

print('math. loglo{',a,"'] =',2)
z=math. log(d,a)

print('math. log(',d,',';a,'] =',2]
z=math.pow(a,d)
print('math.pow(',a,', ', d,"'] =',2]
z=math.sqrt (a)
print('math.sqrc(' ,a,'] =',2

[

Ln: 21 |Col: 29

Mpumep nporpammbl Ha Python

E.Python 3.4.1 Shell

Eile Edit shell Debug ©Opkions Windows Help

[Intel)] on win3d

Type "copyright™, "oredics™ or "license (1™ for more information.
> S========s=s=s==s=s=ss=s=s=s=s============ REJTART =======================
e

a = 10

b = -5

c o= 4.3

d 3

math.ceil{ 4.3 1 = 10

math.fabhs|{ -5 ) = 5.0

math.factorial{ 10 ) = 3625800

math.floor( 4.3 ] = 4

math.exp( -5 | = 0.006737946929085467

math. log2 ( 10 ) = 3.321928094537362

math. lagld] 10 ) = 1.0

math.logl 3 , 10 ) = 0.,47712125471966244

mwath.pow( 10 , 3 1 = 1000.0

math.sgre| 10 ) = 3.16227766016583735

Python 3.4.1 (v3i.4.l:c0e31le010fc, May 18 2014, 10:35:22) [MSC wv.1600 32 bit

Lm: 19 |Cal: 4|

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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PesynbTat BbINOSIHEHNA NpOorpamMmMbl C NPUMeHeHneM PyHKUMA Moy s math

TpuroHomeTpuyeckue pyHKuumn moayna math

math.cos(x)

Bosspaliaet cos uncna X

math.sin(x)

BosspawuaeT sin uncna X

math.tan(x)

BosBspauuaet tan umcna X

math.acos(x)

BosBspaluaeT acos uucna X

math.asin(x)

BosspaluaeT asin yncna X

math.atan(x)

BosspawiaeT atan uucna X

I'Ipumep npnMeHeHus BbllWeOoONUCaHHbIX (t)yHKLI,VIﬁ Haa Yiucnamum

B nporpamMmmMe oripegerneHa nepemMmeHHada X, coaepxawas Lesioe 4YnCrio.

3HaveHne nepeMeHHON BbIBOANTCA KOMaHaowm print() Ha akpaH.

B nepemeHHyto z nomellaeTcsi pesynbTaT BbIMNONIHEHUS TPUFOHOMETPUYECKOM

dyHKUMK moayna math.

3atem komangoun print()

BblBOOUTCSA CoOOLleHe B BuAe WCMONb3yemMon

OYHKUMN N €€ aprymeHTa 1 pe3ynbTaT €€ BbIMOSIHEHUS.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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| o Python 3.4.1: puthon.py - C:\Documents and Settings\StudentA\Pabouni croakputhon. py |Z||E|g|
File Edit Format Run  Options  ‘Windows Help

import math =l
x=1
printi{'=x =',x)

z=math.cos (x)
print('math.cos(',x,'1 =',=2]

z=math.sin(x)
print{'math.sin{',x,"') =',2]

z=math.tan(x)
priunt{'math.can(',x,"'] =',2]

z=math.acos (x]
priunc{'math.acos(',x,'] =',2]

z=math.asin (=)
print({'math.asin(',=x,"') =',2]

z=math.atan (x) _—
print('math.atan(',x,'l] =',z] ﬂ

Lm: 21 Cal: 22

Mpumep nporpaMMbl C UCMONb30BaHNEM TPUrOHOMETPUYECKUX DYHKLMIN MOAY NS

math

. Python 3.4.1 Shell =13
File Edit 3shel Debug Options Windows Help

Fython 3.4.1 (v3.4.1:c0e3lledl0fc, May 15 2014, 10:35:22) [M3C w.1600 32 hit (InJ
tel)] on winiz

Type "copyright'™, "eredics™ or "license ()™ for more information.

»>y S====s=s=s=s=s=s=s=s==s================ REZTART =====================s===========
S

=1

math.cos({ 1 ) = 0.54030230536813938

math.sin{ 1 | = 0.84147098348078965

math.can{ 1 ) 1.5574077246549023
math.acos( 1 ) = 0.0

math.asin( 1 ) 1.5707963267948966
math.atani( 1 ) 0.7853981633974483
eS|

K

Lr: 12 |Cal: 4

PesynbTtar BbINOJTHEHNA nporpamMmsl c npuMmeHeHnem
TPUroHOMeTpU4ecknx PyHKUnM moayna math

KoHcTaHTbI:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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e math.pi - yncno Pi.

e math.e - yncno e (SKkcnoHeHTa).

Mpumep

Hanuwwnte nporpammy, koTopasd Obl BbluMUCnAna 3agaHHOe apudmeTndeckoe
BblpaXXeHMe nNpu 3afaHHbIX nepeMeHHbIX. BBog nepemMeHHbIX ocyllecTBnAeTca C

KnaesuaTtypbl. BoiBeCT pesynbTtaTt ¢ 2-Ma 3Hakamu nocre 3ansitoun.

BapuaHTt 0
97t + 10 cos(x)
— *
Vvt — |sin(t)]
x=10; t=1
PeweHue

CHavana vmnopTupyem mogynb math. [ns aTtoro BOCNONb3yemcsi KOMaHOoWu
importmath.

3aTtem crneayeT BBECTU 3HAYEHUS ABYX NMEepPeMEHHbIX LLenoro tmna X u t.

[na BBOAA AaHHbLIX UCMONb3yeTcs KOMaHAa input, HO Tak Kak B yCrOBMM OaHbl
Lenble Yynucna, To HYXKHO CHavana onpegenuTb TN nepemeHHbIx: x=int(), t=int().

OnpegenuB TuUN nepemeHHbIX, cregyeT uX BBECTM, Ofs 9TOro B CKOBKax
KOMaHapl int() Hy>XHO HanucaTb komaHay input().

[Onsa nepemeHHOM X 3TO BbIMMAAMT Tak: x=int(input("coobweHne npu BBOAE
3HayeHusa")).

Ana nepemeHHon t aHanornyHo: t=int(input("coobLlieHne npu BBOAE 3HaYeHUs")).

Cnegytowun war - 3To cocTaBfieHMe apupMeTUYECKOro BblpaXKeHusl, pesynbtat
KOTOPOro NOMECTMM B NEPEMEHHYIO Z.

CHavana CcOoCTaBuMm yncnuTens. BoirnsgeTb OH Ooynet Tak:
9*math.pi*t+10*math.cos(x).

3aTeM HyXHO COCTaBUTb 3HaMeHaTerb, NP1 3TOM 06paTUM BHMMaHue Ha TO, YTO
yucnuTenb OenuTCA Ha 3HamMeHaTenb, NMO3TOMY U YUCNUTENb, U 3HAMeHaTerb HYXHO

NMOMECTUTb B CKOOKM (), a Mexay HUMM HanucaTtb 3HaK AeneHns /.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Boirnagete  ato  6yget  Tak:  (9*math.pi*t+10*math.cos(x))/(math.sqrt(t)-
math.fabs(math.sin(t))).

MocnegHum warom ABNAETCA yMHOXEHWE Ap0oOu Ha SKCMOHEHTY B CTEMEHMU X.

Tak Kak yMHOXaeTca BcA [poOb, TO crneagyeT COCTaBfEHHOE BblpaXKeHue
NOMECTUTb B CKOBKM (), @ y>ke noToM HanncaTb pyHkumo math.pow(math.e,x).

B pesynbtaTte BbipaxeHue 6yaeTt MeTb BUA:
z=((9*math.pi*t+10*math.cos(x))/(math.sqrt(t)-
math.fabs(math.sin(t))))*math.pow(math.e,x).

Mpn cocTaBnNeHUM [AHHOINO BblpaXeHUst cnefgyeTt obpaTuTb BHMMaHME Ha
KONMMYECTBO OTKPbIBAIOLLNXCA N 3aKPbIBAKOLLMXCA CKOOOK.

KomaHngon print() BbiBegem 3HadeHue nepemMeHHon, oTdopmMaTupoBaB ero
komaHgoun format.

Cam chopmat 3anucbiBaeTcs B anoctpodax B purypHbix ckobkax {}.

B 3apave TpebyeTcsa BbIBECTM YMCMNO C ABYMSI 3HaKaMu nocne 3ansaToun, 3Ha4uT
BUA popmata byget BbirnageTb cnegyowmm obpasom: {0:.2f}, roe 2 - 310 KONUMYeCTBO
3HakoB nocne 3anaTon, a f ykasblBaeT Ha TO, 4TO popMaTUpPyeTCHA BeLLEeCTBEHHOe
yncno. MNpn aTOM nepen 2 HyXHO NOCTaBUTb TOYKY, YKaszaB TEM CaMbiM Ha TO, 4TO

dhopmMaTUpyem MMeHHO ApobHYLo YacTb Yncna.

B example_math_var0.py - C:/Users/maxim/Desktop/Python/example_math_vard.py (3.7.1)

File Edit Format Run Options Window Help

import math

x=int (input ("BremnTe nepemeHHynL X:"))

t=int (input ("Beemure nepemenuyn t:"))

z=((9*math.pi*t+10*math.cos (x) )/ (math.sqrt (t) -math.fabs (math.sin(t)))) *math.pow(math.e, x)

print("z = |{E:: 2T} format(z))

PesynbTart

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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B Python 3.7.1 Shell

File Edit Shell Debug Options Window Help
Python 3.7.1 (v3.7.1:260ec2c3tea,
1)] on win32

Type "help"™, "copyright"™, "credit
>

======== RESTART: C:/Users/maxim/
BEEmMTe NepeMeHHyH xX:10

BeemuTe nepemedH”Hyo t:l

z = 2762e85.71

>>> |

BAPUAHTbI 3A0AHUIA

BapuaHT 1.

Bblumncnntb. " ; ecmx =2, y=6,z=

BapuaHT 2.

Bblyncnutb 7]
ecrm x=5y=1z=4.

BapwuaHT 3.

Bbluncnntb [ echm x =1; y=12;z =

BapuaHrT 4.

Bblumcnutb 7]
ecmx=11;y=5z=10.

BapwuaHrT 5.

Bblymncnuntb [ ecmx=15y=7,z=3.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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BapwuaHT 6.

Bblumcnutb " ecnu
x=3y=4;,z=05.

BapuaHT 7.

Bblumcnutb "
ecrim x =5,y =3; z =17.

BapwuaHrT 8.

Bbluncnntb n ecnu
x=7y=4z=8.

BapuaHT 9.

Bblamcnutb " ecnu
x=17,y=16;,z=15.
BapwuaHnT 10.

Bblancnutb 7] ecnu
xX=6,y=7;,z=8.

BapuaHT 11.

Bblymncnuntb " ecn
mnx=3y=4z=5.
BapwuaHT 12.

Bblumncnutb 7] ec

nmx=4,y=5z=6.
LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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BapwuaHT 13.

Bbluncnutb n eclin

x=5y=62z=7.

BapuaHT 14.

Bblancnutb "
ecrm x=8y=9,z=10.

BapwuaHT 15.

Bblymcnutb "

; ecm x=9;,y=10,z=11
Bbi1600nb!1 u npednoxeHus o npodenaHHoU pabome

CodepxxaHue omyema:

1 HaumeHoBaHMe NPaKTUYECKOro 3aHATUS;

2 Llenb 3aHaTtug;

3 BapwuaHT 3agaHus;

4 OTyeT O BbINOSIHEHUM Ha Kaxabl aTan pasgena «CoaepxaHue uM nopsgok
BbIMNOSTHEHUS 3a4aHNsAY;

5 Cnuncok ncnonb3yembiX UCTOYHUKOB;

6 BbiBOObl 1 NpeanoXeHus;

7 [ata v nognucb KypcaHTa v npenogasartens,

Bonipochbi 07151 caMornpo8epKu
1 Mepeuncnute MaTemaTmyeckne onepauum ans Lenbix Ynucen.

2 [Nepeuncnute 4acTo ucnonb3dyemble PyHKLMM Moayns math.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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3 lNepeuncnute TpuroHoMeTpudeckme pyHKUnn moaynsa math.

4 Kak cosgaTtb CBOK COBCTBEHHYHO (PYHKLUMNIO?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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MpakTnyeckoe 3aHaTue Ne 13 lMpoBepka ycnoBun B Python. CuHTakcuc
If If-else,if-elif-else. CocTaBneHue nporpaMm C nNPOBEpPKOU YCIOBUN m3
npodeccnoHanbLHON AeATEeNIbHOCTMH.

Llenb 3aHsmus:

1. NosHakomunTbCH co CcTpyKTypon BeTBneHue (if, if-else, if-elif-else);

2. Hayuntbcs pabotatb C uucrnamm WM CTPOKaMu UCMOMb3ys CTPYKTYpY
BETBMNEHME;

3. YMeTb nucatb KoAbl NporpamMmm € UCMoSib30BaHWEM CTPYKTYPbl BETBMNEHUS;

4. dopmmpoBaTb OK5, OK6, J1P26, JTIP30 .

UcxoOHbIe OaHHbIe: TEOPETUYECKNI MaTepuan, nporpamma Python

CodeprxaHue u rnopsiOoK 8bINOIHEHUS:
1. A3yunTb TeopeTn4eckyro YacTb;

2. BoinonHuTb 3aganHus.

TeopeTuyeckas 4yacTb

HanGonee 4acto noruvyeckne BblpaXeHWs1 WUCMONb3YHTCH BHYTPU YCIOBHOM

NHCTpYKUmKM  if:

YcnoBHbIN onepatop BeTBneHus if, if-else, if-elif-else
Onepatop BeTBneHusa if no3BonseT BbLINONHUTE  OMNpeAeNneHHbln  Habop

I/IHCprKLl,I/IIZ B 3aBUCUMOCTU OT HEKOTOPOIo yCIioBUA. B0O3MOXHbI cneagywuwme sapumaHThbl

MCNONb30BaHMS.
1. KoHcTpykuus if

CuHTakcuc oneparopa if BbIrmsguT Tak:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx




KMPK BIrAP® ®I'BOY BO «KI'TY»
MO-35 02 09-00[.08.M3

NHPOPMATUKA | C. 169/233

if normyeckoe BbipaxxeHue:
Komanga_1

KomaHga 2

KoMaHda_n

Mocne onepaTtopa if 3anucbiBaeTca nornyeckoe BbipaXeHue.

HanomHuwm, INloruyeckoe BblpaXeHne — KOHCTPYKLIMS A3bIKa
NporpaMMMpoBaHus, pPe3ynbTaTOM BbIMUCIIEHUS KOTOPOMW SBMSAETCA «UCTUHA» WK
KITOXKb».

Ecnu 3TO BblpaXeHWe UCTUHHO, TO BbIMOMHAKTCA MHCTPYKLMKM, onpeaensieMble
[aHHbIM onepaTopoM. Nocne YCrnoBHOro BblpaXeHNUsl HY)XXHO NOCTaBUTb ABoeTo4Mne “:”.

MporpammMa 3anpaluvBaeT y Nonb3oBaTtens ABa Yucna, 3aTeM CPpaBHUBAET UX U
€CNnM Yucna paBHbl, TO eCTb Jlormyeckoe BblpaxeHue A==B UCTUHHO, TO BbIBOAMTCA

COOTBETCTBYlOLLEE COOBLLEHMe.

E.Python 3.4.0: example_if.py - F:lexample_if.py
File Edit Format Run  Options  Windows Help

print ("Epegmnre A: ')
A=input ()
print ("BeegurTe B: ")
E=input ()

A==H:

. print {"A paemco ET)

Mpumep nporpammel Ha Python

¥ Python 3.4.0 Shell

Fle Edit Shel Debug Options Windows Help

Python 3.4.0 (v3.4.0:04f714765c13, Mar 16 201
tel)] on win3Z2

Type "copyright”, "credits"” or "license ()" fo
P RESTART
i

>

EmeguTe A

10

EmeguTe B

10

A paeHo B

s |

PesynbTaT BbINONIHEHNA NPOrpaMmMbl C UICNOSIb30BaHMEM YCNOBHOMO oneparopa if

2. KoHcTpyKuus if — else

BbiBaloT cnyvam, korga HeobxoaMMo NpeayCcMOTPETb anbTepPHATUBHBIA BapuaHT
BbIMOSIHEHUSA NporpaMmmbl. T.e. NpU UCTUHHOM YCITOBUM HY>KHO BbINOSTHUTL OA4MH Habop
WHCTPYKLMWI, NPWN NOXXHOM — ApYyron. [1na 9Toro ncnonb3dyeTcst KOHCTpYKums if — else.

CwuHTakcuc onepatopa if — else BbIrnaguT Tak:

if normyeckoe BbipaxxeHue:

komaHga_1

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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KomaHnpa_ 2

KoMaHZa n
else:
Komanga_1

KomaHnpa_ 2

KkoMaH4a_n
Mporpamma 3anpaluvMBaeT y Nonb3oBaTens [ABa 4Yucna, 3aTeM CpaBHUMBAET UX U
€CInn YMcna paBHbl, TO €CTb Jlorndyeckoe BblpaxkeHne A==B WCTWMHHO, TO BbIBOOUTCSH

COOTBETCTBYyHLLEE COO0bLLieHNne. B NpoTMBHOM crny4ae BbIBOAMUTCA COOGLLEHME, YTO
yncna He paBHbI.

| & Python 3.4.0: example_if. py - F:/fexample_if. py
File Edit Format Run  Options  Windows Help

print ("EpeOguTe A7)

A=input ()
print ("EeeguTe B:T)
E=input {}
1T A==BE:

print (TA paexHo BT
elze:

ﬂrint('A He paBuo BT)

Mpumep nporpammbl Ha Python

Frr S=E============================== EEZTART
Bl

EeegmTe A:

10

BeegMTe B:

5

& He paeHC B
> |

PesynbTaTt BbINOMHEHMS NporpaMMbl C UCNOSNb30BaHMEM YCMOBHOMO oreparopa
if-else

3. KoHcTpykuus if — elif — else

Ana peanusaumn BbIGOpa M3 HECKONbKUX anbTEpPHATUB MOXHO MCMNONb30BaTb
KoHCTpyKumio if — elif — else.

CuHTakcuc oneparopa if — elif — else BbIrnaguT Tak:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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if normyeckoe BbipaxeHue_1:
Komanga_1

KomaHga 2

KoMaHga_n
elif nornyeckoe BbipaxeHue_2:
komaHga_1

KomaHga_ 2

KomaHga_n
elif nornyeckoe BbipaxeHune_3:
komaHga_1

KomaHnpa_ 2

KoMaHga n
else:
komanga_1

Komanpa_ 2

KoMaHga n

Mporpamma 3anpawmnBaeT YUCAO Yy MOMb30BaTENSA WU CPaBHMBAET €ro C HYNéM
a<0. Ecnm OHO MeHblUe Hynsl, TO BbiBOAMTCA coobuieHne o6 atom. Ecnmn nepsoe
NOrn4yeckoe BblPaXXEHWE HEe UCTUHHO, TO nporpamma nepexoauTt Ko BTopomy - a==0.
Ecnn oHO MCTWHHO, TO Mporpamma BbiBeAeT COObLeHne, YTO YMCMO PaBHO HyIo, B
NPOTUBHOM crydae, ecnu oba BblleyKa3aHHbIX FIOMMYECKUX BbIPaXXEHUS1 OKa3anucb

JTIOXHbIMU, TO NporpamMmma BbiBeaeT coobLeHne, 4To BBEAEHHOE YMcno bonbLue HYynA.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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| o Python 3.4.0: example_if.py - F:fexample_if. py
File Edit Faormat Run

Cptions  Windows  Help

a = int {input ("BEeenurTe umcmo: 1)
it a < 0:
print (a, " Menbwms HYmA")
elif a == 0:
print {a, " paeHo "vmam”)
aelze:
print (a, " Gonpmes "Hyma’)

Mpumep nporpammbl Ha Python

41
ey
FEE

-5
P
s

=2

Beegure uMcomo: 41
Gonple HYIIA

EeeOume UMHCIO: -5
MeHblle HYVJIA

Beegure uMcomo: O
0 paeHo HYJIH

EEETART

EEETART

PesyanaT BbIMOJIHEHUA NporpamMmmbl C UCNOJ1Ib3OBaHNEM YCJTOBHOIo onepartopa

if-elif-else

Mpumep

BapuaHTt 0

[aHo 3 uncna. Hantm MmHMmanbHOe cpeamn HUX N BbIBECTU Ha SKPaH.

PelweHue

[nsi NpocTOThl NOCTPOMM BNOK-CXEMY 3a4ayu.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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KomaHgamum

a=input(")

b=input(")

c=input(")

BBEAEM TpW ymcna, NpMCBOMB 3HAYEHWS NepeMEHHbIM a, b, .

YCnoBHOM KOHCTpyKumen if-else npoBepMM Ha WUCTMHHOCTb FNOrnyeckoe
BblpaxeHne a<b. Ecnu OHO WCTMHHO, TO NepexoauM Ha MNPOBEPKY FOrMYecKoro

BblpaxxeHns a<c. Ecnm OHO WUCTMHHO, TO nepemeHHoW "y" MpUCBOMM 3HaveHue
nepemeHHon "a", T.e. "a" GygeT MMHMManNbHbLIM, @ UHa4e "y" NPUCBOUTCSA 3HA4YeHUE
nepemeHHom "c".

Ecnu B Havane nornyeckoe BblpaxeHue a<b okasanocb MOXHbIM, TO Nepexoamm
Ha NpoBEepKy APYroro forMyeckoro BolpaxxeHus b<c.

Ecnu oHO ucTuHHO, 10 "y" NpucBonTCA 3Ha4YeHne nepeMmeHHon "b", nHave "c".

Komangow print() BIBOAMM MUHMManbHOE 3Ha4YeHUe.

Mpumep nporpammbi:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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FHAXOERISHME MMHMMATEHOTCO M= 3—X UMCel
a=input {('BeegmMTs Usmose uMcao \n')
b=input ('Beegure usmoe umcno ‘\n')
c=input ('BEegure usnce umcno \n')
a<b:
a<c:

¥y=a

¥=c

b<c:
y=b

y=c
print ('MMHMMANLHOS:

er]

PesyanaT BbINOJTHEHNA NMPOrpamMmmbl.

BEeOIMTs lLelos WHMCIIo
2

BEeouMTs Lellos WMo
5

BEEeIuMTs lLelos WHOIIO
1

MuHMMaIbHOo=: 1

3apaHua Ana camocToATeNIbHOW paboThbl (MO BapuaHTam)

BapwuaHT 1

[aHbl Tpu Lenbix yncna. BelbpaTb M3 HUX Te, KOTopble NpUHaZnexaT UHTepBany

[1,3].

BapuaHT 2

[aH Homep roga (nonoxuTtenbHoe uenoe yncno). OnpeaenuTb KONMYecTBO AHEN

B 9TOM rogy, yuuTbiBas, 4To OOblYHbLIN rog HacuuTbiBaeT 365 AHEN, a BUCOKOCHbIA —

366 gHen. BUCOKOCHbIM cuyuTaeTca roq, Aenswumnca Ha 4, 3a UCKIIDYEHMEM TeX roaos,

koTopble genatcs Ha 100 n He gensTtca Ha 400 (Hanpumep, rogbl 300, 1300 1 1900 He

ABNAKTCA BUCOKOCHBIMK, @ 1200 n 2000 — aBnsatoTcs).

BapwuaHT 3

Hanucatb nporpamMmmy BblHUCIIEHNA CTOUMOCTWU TMOKYMNKM C Y4YEe€TOM CKUOKWU.

Ckngka B 3% npefocTaBnsieTcsi B TOM crnyyae, ecnm cymma nokynku 6onbwe 500 py6.,

B 5% - ecnu cymma 6onbwe 1000 py6.

BapuaHT 4

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Hanucate nporpammy, koTopad 6bl No BBEAEHHOMY HOMeEpPY eAuHULbI
namepeHna (1 — kunorpamm, 2 — munnamrpamm, 3 — rpamm, 4 — TOHHa, 5 — LeHTHep)
n macce M BblgaBana cOOTBETCTBYHOLLEE 3HAYEHME MACChl B KUIOrpaMmaXx.

BapuaHTt 5

HanTn KoCMHYC MUHUMarnbLHOro 13 4 3agaHHbIX YUCerT.

BapuaHT 6

BbiBECTM Ha 3KpaH CMHYC MakcMMaribHOro U3 3 3aaHHbIX Yncen.

BapuaHTt 7

[aHbl TPy CTOPOHbBI OAHOrO TPEYrofibHMKa U TPU CTOPOHbI APYroro TpeyrosibHuKa.
Onpenenntb, ByayT N 3TN TPEYrofNbHUKN PAaBHOBENUKUMU, T. €. UMEIOT S OHU paBHbIe

nnowaaun. Ecnn aT1o He Tak, To BbiBECTU «Foul!lly

BapuaHT 8

CocTtaBbTe nporpammy nogcyé€ta nnowaan pasHobeLpeHHOro TpeyrosibHuUKa.
Ecnn nnowagb TpeyronbHuMKa 4Yé€THas, pasgenutb €€ Ha 2, B NPOTMBHOM criyvae
BbIBECTU coobLLeHne «He mory genutb Ha 2!»

BapuaHT 9

CocTaBuTb nporpammy, Kotopasi no gaHHomy uucny (1-12) BblBoAUT HassBaHue
COOTBETCTBYHOLLErO €My MecsLia Ha aHrMMNCKOM Si3blKe.

BapwuaHTt 10

CocTtaBuTb MNporpamMmy, OCYLLECTBIAIOLWY NEepeBos BEnMYMH U3 pagvaHHom
Mepbl B rpagycHyo nnu HaobopoT. Nporpamma AormkHa 3anpaluvBaTh, Kako NepeBos
HY>XHO OCYLLIECTBUTb, U BbIMOMHATL YKa3aHHOe AeNCTBUe.

BapuaHT 11

[laHo Tpu yncna. Hantu KonNnM4YecTBO NOMOXUTENbHbLIX YACEN CPeaMN HUX;

BapuaHT 12

Ecnn penctBuTenbHble yMcna X Uy — OAHOMO 3Haka, HamWTu WX cpepHee
reoMeTpuyeckoe, B MPOTUBHOM CryyYae HanTh Ux cpegHee apmpmeTmyeckoe.

BapwuaHTt 13

OnpepennTtb, CyLWwecTBYyET NN NPSAMOYrOfbHbIN TPEYroflbHUK CO CTOPOHaMM X,Y,Z.

Ecnn — ga, BbluncnnTb ero nnowaab.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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BapwuaHT 14

Onpegenutb, CylecTByeT NN TPEYrofibHUK C ANIMHaMK CTOPOH a, b, c. Ecnn —

Aa, BbIMUCITIUTb ero nnowagb rno cbopmyne
dopmyna NepoHa nmeeT BUA;
S=p(p-a)(p-b)(p-c), rae p=12(at+b+c
BapuaHT 15

Bbluncnnte 3HaveHve dyHKuum f(x),

\

"epoHa.

)

eclin

05-41x , x20

S(x) =1 sin?x?

0
\x+1 ’ *=

Bbi16800b!1 u npednoxeHus o npodenaHHou pabome

CodepxxaHue om4yema:

1. HaumeHoBaHune NPaKTN4YEeCKOro 3aHATUA,

2. Lenb 3aHaTtug;

3. OTyeT 0 BbINOMHEHUM HA Kaxabl aTan pasgena «CoaepkaHve U Nopsiaok

BbINOMHEHUS 3a4aHUSA»;

4. Cnuncok ncnoJib3yemMblX NCTOYHUKOB;

5. BbIBOObl 1 NpeanoXeHus;

6. [aTa v nognucb KypcaHTa n npenogasatens.

Bonipochbi 07151 caMornpo8epKu

1. Kakon BblMMCANTENBbHBIA NPOLIECC HAa3biBAETCS pPa3BETBSOLWLNMCA?

2. OnunwunTe cuHTakcuc onepatopa if

3. Jante onpeneneHne NOHATUIO «IOMMYECKOe BblpaXXeHue»

4. OnuwunTte KoHcTpykuwmto if-elif-else.

5. YUT0 no3BonsieT BbINOSTHUTL onepartop BeTBNEeHUA if.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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MNMpakTuyeckoe 3aHATME N° 14 Peanusauma LUMKNUYECKUX anroputTMoB B
Python. CuHTakcuc uumkna c npegycnosumem u noctycnosuem. CocrtaBreHue
nporpamm npoceccruoHarbHON HanpaBfeHHOCTM.

Llenb 3aHsmus:

1. T103HaKOMUTLCS C LIMKIIMYECKUMUN KOHCTPYKLUAMN;

2. YMeTb nucaTb KoAbl NporpaMmm, coaepXxalime UMKINYeckme KOHCTPYKLUMK C
while;

3. ®opwmuposaTtb OK5, OKG6, JTIP26, J1IP30 .

UcxoOHbIe OaHHbIe: TEOPETUYECKNI MaTepman, nporpamma Python

CodepxxaHue U nopsiOoK 8bINMOSTHEHUS:
1. 3yunTb TeopeTn4eckyro YacTb;

2. BbinonHutb 3aganHus.

TeopeTuyeckas 4yacTb

B Python cywecTBytoT ABa TMNa LMKINYHbLIX BblpaXeHWN:

e Lumkn while ¢ npegycnosnem 1 MoXHO opraHnsoBaTtb wWhile ¢ noctycrnosmem

e Lumkn for — (n3y4yaem Ha cnegyroweM NpakTUYECKOM 3aHATUM).

1. Uukn while B Python Ljukn ¢ npedycnosuem (c 3adaHHbIM ycrioguem
npodomkeHus pabomel, yukn «[MTOKA»)

NHctpykumsa while B Python noBTopsieT ykasaHHbIM 610K Koga go Tex nop, noka
yKasaHHoe B LIMKIe nornyeckoe BblpaxeHue byaeT octaBaTbCs UCTUHHBIM.

CuHTakcuc umkna while:

while nornyeckoe BbipaxeHue:

komaHga 1

KomaHaa 2

KomMaHga n
Mocne knto4deBoro crioBa while ykasbiBaeTcsa yCrnoBHOE BblpaXXeHue, 1 Moka aTo
BblpaXXeHne BO3BpallaeT 3HadeHwe True, OygeT BbINOMHATLCA OMNOK MHCTPYKUMN,

KOTOpbIN NOeT ganee.

while <ycnoBue>:
QKymeHm yrpasnsemcs npozpammHbIMu cpedcmeamu 1Q¢: Konnedx

<
6HOK—OHepaWA%%gepb akmyarnbHocmb eepcuy ro opueufiany, xparawemycs|e 1C: Konnedx

HET

Aa
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3adayva

JTeDKHMK B nepBbIf AeHb TPEHUPOBOK npobexan 10 KM.
Kaxkabin cneayoLwmmn JeHb OH yBenuumean npongeHHoe paccTosiHune
Ha 10% OT npongeHHOro B Npeablaywnin aeHb. B kakon aeHb oH npobexuT 6onbe 20

KM?

BbIBOA, N,X

v

x<20

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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2. Uukn while B Python Ljukrn ¢ nocmycnosuem (¢ 3a0aHHbIM ycrioguem

OKOHYaHus pabomel, yukn «JO»)

B sasbike Python HeT onepatopa uukna ¢ nNOCTYCrnoOBMEM, HO €ro MOXHO
opraHm3oBaTtb C nomoLlbo onepartopa while («nokay») ¢ ycnosuem True («UCTUHA»).
Takon uukn OyaeT BbINONHATLCA OecKoHevHo. Bbixog M3 umkna npousongeT npu
WCTUHHOCTU YCNOBUSA B onepaTope BETBMEHUS C NMOMOLLbIO crieumansHOro oneparopa

break («npepBaTtb»).

A 4

n=n+l

KoHeL,

Wcrnonb3yetcs B Tex cnydasix, Koraa TpebyeTcs,, 4ToObl Teno uukna

BbIMNOSTHUNOCHL XOTH B6bl OANH pas.

g > 15). k! =123+ ... 'k

»

>

v
while True:

‘ |

TO0

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx

E H,?_%eﬁ,%b aKkmyarnbHOCMb 8epcuu o opueauHary, xpaHsauwemycsi 8 1C: Konnedx
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[laHo uenoe 4ncno, He MeHblUee 2. BoiBeauTe ero HauMeHbLWNW HaTyparibHbIn
genutenb, OTNNYHbIN OT 1.

PeweHune:

[na Havyana BBegéM Lenoe Yncrno komaHaow int(input(tekct coobLueHmns)).

3atemM 3agaguM nepemeHHoun i 3HadyeHue 2. [lepeMeHHas i BbIMOSHAET pPofb
cyéTtumnka. Ecnn 3apatb en 3HadeHne 1, TO ycnoBue 3agayn He GyaeT BbINOSIHEHO, a
pesynbTaToMm Bcerga byaer 1.

B uukne while B kayecTBe normyeckoro BblpaXeHus ncnonb3yetcs komaHga n%i
cpaBHMBaemas ¢ Hyném. Takum obpasom, ecnm ocTaTok OT AeNeHns BBEAEHHOIO Yncna
Ha TeKyLlee 3Ha4YeHue i He paBHO HyIM, TO CYETUYMK YBENMYMBaETCHa Ha 1, a ecnu paBHO
HYM0 LUK 3aKaH4YnBaeTcs U KomaHgou print() BIBOANTCA cOOBLLEHNEe 1 3HaYeHue i.

Mpumep nporpammel ¢ yukriom while
n = int (input ('BeeguTe ILedos UMCIIC He MeHbmes 2\n'))
i =2
n%i 1= 0;:

i+=1
print {'HaMMeHEIMI HATYPANLHED OelMTeNb: ', i)
EEenuTe LaloS2 UMCIO He MeHbIes 2
45

HaMMeHLIMH HaTYPANLHEI IelUTSNL

3adaHusi Ons camMmocmosimesibHO20 8bINOJIHEeHUS:

]

BapuaHT 1

[aHa HenycTaa nocnegoBaTenbHOCTb LErbIX YUCerl, OKaHYMBaKLWAACA HyNeMm.
Hantn: a) cymmy Bcex umcen nocrnegoBaTeNnbHOCTM; 0) KONMMYECTBO BCEX 4ucen
nocnegoBaTesibHOCTH

PewnTb 3agady Mcnonb3ys LMKINYECKYH KOHCTPYKUuto while.

BapuaHTt2

[aHa nocnegoBaTenbHOCTb OTpUUATENbHbLIX LENbIX YUCEN, OKaHYMBAIOLLAACS
NONOXUTENbHBIM  YucnoMm. Hantm cpegHee  apudmeTudeckoe Bcex — uYucen
nocnegosaTenbHOCTU (6e3 ydeTa NoNOXUTENbHBIM Y1Ca).

PewnTb 3agady ncnonb3ysa LMKINYECKYH KOHCTPYKUMIo while.

BapuaHTt 3

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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[aHa nocnepoBatenbHOCTb M3 N uenbix 4ucen. [lepsoe 4ucno B
nocnegoBaTenbHOCTU 4Yé€THoe. Hantu cymmy Bcex waywmx noapsa B Havane
nocrnegoBaTeNibHOCTU YETHBIX YUCer. YCIOBHbIN onepaTop He NCNOoJSb30BaTb

PewuTb 3agady ncnonb3ysa LMKNNYECKYo KOHCTpyKUuio while.

BapwuaHT 4

[daHa nocnepoBaTenbHOCTb M3 N BELLECTBEHHbLIX YWUCerl, HavMHawwasaca c
NONOXUTENBLHOrO 4Yucna. OnpegenuTb, Kakoe KONMYEeCTBO MONMOXUTENbHbBIX 4Yucen
3anucaHo B Havane nocnenoBaTenbHOCTU. YCMNOBHbIM OnepaTop He UCMOoNb30BaTh.

PelwnTtb 3aga4y ncnonb3ays UMKINYECKYIO KOHCTpYKUuto while.

BapuaHTt5

HaHo uenoe yucno N (> 0), aensaioweeca HEKOTOPOWN CTeneHbto yucna 2: N =
2"K. Hantn uenoe yncno K — nokasartenb 3TON CTEMNEHMN.

PelwnTb 3aga4y ncnonb3ys LUKINYECKYIO KOHCTPYKLUKUIO while.

BapuaHT 6
HaHo uenoe yucno N (> 1). Hantn HanmeHblwee Lenoe Yncno K, npu KoTopom
BbINONHAETCA HepaBeHCcTBO 5K > N.

PewnTtb 3aga4y ncnonb3ys LUKINYECKYIO KOHCTPYKLUKUIo while.

BapuaHTt 7
HaHo uenoe yucno N (> 1). Hantn Hambonbluiee uenoe vncno K, npu KOTOpom
BbINOMHAeTCA HepaBeHcTBO 2K > N.

PewmnTtb 3aga4y ncnonb3ys LUKINYECKYIO KOHCTPYKUKUIo while.

BapuaHT 8

HaHo uenoe umcno N (> 0). Ncnonb3ya onepaumn AeneHus Haueno M B3SATUS
ocTaTKa OT AeneHnd, HanTN KONMYeCcTBO U CyMMY ero Lmap.

Pewntb 3agavy ncnonb3ys LUKINYECKYO KOHCTPYKLUIo while.

BapuaHTt 9

Cpean uncen 1, 5 10, 16, 23, ... HaUTKM nepBoe 4Yncno, bonbliee n. YCrNOBHbIN
orneparop He UCNornb30BaTb.

Pewntb 3agayy ncnonb3ys LUKINYECKYIO KOHCTPYKLUIo while.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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BapwuaHTt 10
HaHo uncno A (> 1). BoiBecTn Hambonbluee 13 uenbix Yncen K, ans KoTopbixX
cymma 1+ 1/2 + ... + 1/K 6ygeT meHbLue A, 1 camy 3Ty CyMMYy.

PewuTb 3agady ncnonb3ysa LMKNNYECKYo KOHCTpyKUuio while.

BapwuaHT 11

HaHo uenoe umucro N (> 0). Hantm HaubBonblwee uenoe uucno K, kBagpat
koToporo He npesocxoauT N: KA2 < N. ®yHKUMO n3BNeYeHna KBagpaTtHOro KOpHS He
NCNoNb30BaTb.

PelwnTtb 3aga4y ncnonb3ys LUKINYECKYIO KOHCTPYKLUKUIO while.

BapuaHT 12
BbiBeanTe Ha akpaH gnga yncna 2 ero ctenenun ot 0 go 20

PewnTtb 3aga4y ncnonb3ys LUKINYECKYIO KOHCTPYKLUKUIO while.

BapuaHT 13

Mown ©oratbii gaglowika nogapwusi MHe OAMH Jonnap B MOW NepBbI AEHb
poxaeHus. B kaxabli 4eHb POXXAEHNSA OH yABanBarn CBOM Nogapok u npubaenan K Hemy
CTONbKO AONNapoB, CKOMbKO feT MHe WUChonHunock. HanucaTb nporpammy,
yKa3blBaloLLYHO, K KAKOMY [HI0 poxaeHus noaapok npesbicut 100$.

PewnTtb 3aga4y ncnonb3ys LUKINYECKYIO KOHCTPYKLUKUIO while.

BapuaHT 14

BeiBecTn Tabnuuy 3HaveHun yHkumm y = -0.5x + x. 3HayeHus aprymeHTa (X)
3a4alTCsd MUHUMYMOM, MakCMMyMOM W waroM. Hanpumep, ecnv MMHUMYM 3agaH Kak
1, makcumym paBeH 3, a war 0.5. To Hago BbIBECTU Ha 3KpaH U3MeHeHne x ot 1 go 3 ¢
warom 0.5 (1, 1.5, 2, 2.5, 3) 1 3Ha4YeHUs PYHKUUK (Y) NPU KaKOOM 3HAYEHUN X.

Pewntb 3agavy ncnonb3ys LUKINYECKYO KOHCTPYKLUIo while.

BapuaHT 15

Hantn cymmy n npoussegeHve undp, BBedeHHOro uernoro yucna. Hanpumep,
ecnu BeBegeHo 4vncrno 325, To cymma ero ungp pasHa 10 (3+2+5), a npounsseneHme 30
(3*2*5).

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx




KMPK BIrAP® ®I'BOY BO «KI'TY»
MO-35 02 09-00[.08.M3

NHPOPMATUKA | C.183/233

Pewwntb 3aga4y ncnonb3ys LUKINYECKYIO KOHCTPYKLUKIo while.

3apava***Hanmwute nporpammy-urpy. KomnbioTep 3aragbiBaeT CryyYanHoe
4Yncno, Nonb3oBaTtersb NbiTaeTca ero yragatb. [lonb3oBaTenbs BBOAUT YMCO A0 TEX Nop,
noka He yragaeT unu He BBedeT cnoBo «Bbixog». KomnbloTep cpaBHMBAET YMCIO C

BBeAEHHbIM 1 coobLlaeT nonb3oBaTesnto 60MbLle OHO MNK MEeHbLUEe 3aragaHHoro.

Bbi1600bI u npednoxeHus o npodenaHHou pabome

CodepxxaHue om4yema:

1.HanmeHoBaHme NpakTU4EeCKOro 3aHATUS;

2.Uenb 3aHATUS;

3.0T4eT O BbINOMHEHUN Ha Kaxabl aTtan pasgena «CoaepxaHue u nopsaok
BbIMOSIHEHUS 3a4aHNAY;

4.Cnuncok ncnonb3yeMblX UICTOYHMKOB;

5.BbiBOAbI U NpeanoxeHus;

6.[Jata n nognuck KypcaHTa 1 npenogasaTens.

Bonipoceki 0nsi camoriposepKu
1. Kakve Tunbl LMKNNYHLIX BbipaXeHui cylecTtsytoT B Python?
2. Kak opraHmnsoBatb UMKkn ¢ noctycnosnem B Python?

3. HanuwwuTe cuHTakeuc umkna while ¢ npegycnosuem .

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Mpaktnyeckoe 3aHsaTMEe Ne 15 ®DyHkuma range. CuHTaKcuc uUuKna ¢
napameTpom. CocTtaBneHue nporpamMmm rnpoceccrmoHarnbHON HanpaBreHHOCTHU.

Llenb 3aHsmus:

1. Tlo3HAKOMUTBLCA C UMKINYECKON KOHCTPYKLUMEN- LMK C NapaMeTpoM;

2. lNosHakoMUTbCA C (PyHKLMEN range;

3. YMeTb nucatb Kodbl Mporpamm, cogepxalme UUKNnM4Yeckne KOHCTPYKUUN C
for;

dopmunposaTb OKS, OK6, JTP26, JTP30 .

s

UcxoOHbIe OaHHbIe: TeEOPETUYECKNI MaTepman, nporpamma Python

CodepxxaHue U nopsiOoK 8bINMOMTHEHUS:
1. A3yunTb TeopeTn4eckyro YacTb;

2. BbinonHutb 3aganHus.

TeopeTuyeckas 4acTb
LUukn for B Python:
LUnkn for B Python obnagaeTr cnocoBGHOCTbIO nepebupaTtb anemMeHTbl nbdoro

KOMMNMNEeKCHOro tuna gaHHbIX (Hanpvlmep, CTPOKU UIn CI'II/ICKa).

—U

Lukn ¢ napamempom (¢ 3a0aHHbIM YUCIOM r1oemopeHul, yukn «J/15»)

| }

«—
® T O =X

i=i+l

CwuHTakeuc umkna for:

lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Teno yukna noBTOpPSieTCA QUKCUPOBAHHOE YUCMO pa3 ANl Kaxaoro 3HavyeHus
napameTpa. lMapameTp — nepemMeHHas uenoro Tuna. OyHKUMA range («ananasoH»)
3a0a€T KONMYeCTBO NMOBTOPOB TeMa LUMKIa U COAepXXUT OT OOHOro 40 TPEX Ymcen.

range(cTtapT, CTon, Lar) - Tak BbIrMA4MT CTaHAApPTHbIN BbI30B OyHKUMK range() B

Python. Mo ymonuyaHuio ctapT paBHSAETCS HYMO, War eauHuULE.

OpaHo uncno (k) — napameTp umkna nameHsietca om 0 0o k-1 ¢ wazom 1.

OBa uncna (n, k) — napameTp unkna namensetca om n 0o k-1 c wazom 1.

Tpu yucna (n, k, s) — napameTp umkna nameHsetca om n 0o k-1 ¢ wazom s.

Bo3MoOXHO nsmeHeHne napametpa OT 60MblIero 3Ha4eHUs K MeHbLlemy. B atom
cny4yae n JormkHo ObiTb 6onble k, a s — oTpuyaTensHoe.

®yHKuus range()

[ocTtaTo4yHo YyacTo npu paspaboTke nporpamm  HeobXxoaUMO NOMNy4YnUTb
nocnegoBaTeNbHOCTb (AUanasoH) LenbiX Yncen:

Onsa peweHusa aton 3agadunm B Python npepycmoTpeHa dyHkums range(),
cosgatollas nocrefoBaTenbHOCTb (OnanasoH) uyucen. B kadecTBe aprymeHToOB
PYHKUMA NPUHUMAET: HayanbHoe 3HavyeHue guanasoHa (no ymondanuio 0), KOHeYHoe
3HaveHue (He BKMuuTensHO) n war (no ymonyaHuio 1). Ecnv Bbi3BaTh (PyHKUMIO, TO

pesynbTaTa Mbl HE YBUOUM:

>>> range(0,10,1)

range(0, 10)

>>> range(10)

range(0, 10)

[deno B ToM, YTO ANS cO3gaHWSA guanasoHa 4Yncen HeobxoaMMO UCMONb30oBaTb

umkn for:

>>> for i in range(0, 10, 1): print(i, end="")

0123456789

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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>>> for i in range(10):
print(i, end="")
0123456789

CuHTakcuc uukna for:
for int in range():
komaHaa 1

KomaHaa 2

KomaHaa

lNepemeHHOM int NpucBanBaeTCcsa 3Ha4YeHWe NepBoro anemMeHTa yHkumm range(),
nocrne KomaHga 2 4Yero BbINOMHAKTCA KOMaHgbl. 3atemM  nepemeHHon  int
npucBavBaeTCcs criefytollee no nopsaky 3HavdeHue M Tak ganee Ao Tex nop, noka He
OynyT nepebpaHbl Bce anemMeHTbl komanaa dyHKuum range().

®yHKUMA range() sBnseTca yHuBepcarnbHon dyHkumen Python ana cospgaHus
cnnckoB (list) copepxawmx apudmeTnyeckyto nporpeccuto. Yaule Bcero oHa
ncnonb3yeTcs B Lmknax for.

BapuaHTt 0

1. Hantn cymmy n anemeHToB cnegywouwiero paga yicen: 1 -0.5 0.25 -0.125 ...
n. KonnyectBo anemeHToB (N) BBOAUTCS C KnaBmaTypbl. BbIBECTM Ha 3KpaH Kaxabln
ynieH psga u ero cymmy. PelunTb 3agadvy MCnonb3ysa LMKINMYECKY KOHCTpyKuumto for.

PeweHue:

B naHHOM crniyyae pag uucen COCTOMT U3 3NIEMEHTOB, TAe KaXabl criefyoLwmi
MeHbLUEe NpeablayLlero B ABa pasa rno Moy U umeet obpaTHbIN 3HaK. 3HAYUT, YTOOLI
Nony41Tb crneayowmnn SNeMeHT, Hago npeablayLwmmn pasgenvTtb Ha -2.

Kakon-nmbo nepemMeHHOM Hago NPUCBOUTL 3HAYEHUE NePBOro anemeHTa psaa (8
AaHHOM cnyyae ato 1). [anee B uukne AobaBnsaTb €e 3HayeHue K NepemMeHHou, B
KOTOpPOM HakanmmeaeTcs CyMMma, Nnocre 4ero npucsamBaTtb €M 3Ha4YeHue cnenyowero
anemMeHTa psga, pasgenve Tekyllee 3HadeHue Ha -2. Linkn JormkeH BbIMOMHATLCA N

pas.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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n=int (input ('BEefMTe KOMMUSCTECD SJSMSHTOE NOCISOOEaSTALHOCTHM: '))
=1
s=0
print (=)

i range (n) :

s+=x

x/=-2

print (x)
print {'Cymma paAma:',s)

Mpumep nporpammsbl ¢ Luknom for

BreoMrTe HOIMUSCTEC SJIeMeHTOE NOCHeloBEaSTIEHOCTH 5

Cymma papma: 0.€3875
PesynbTat BbINOMHeHNA nporpamMmel

BapwuaHT 1

1. aHo BewecTBeHHOE 4YnCno — ueHa 1 Kr koHdeT. BbiBecTn ctoumocTb 1, 2, ...
10 kr koHpeT. Pelwntb 3agaydy Ucnonb3ys LMKNNYECKYHO KOHCTPYKUuio for.

BapuaHT2

1. Danbl gBa uncna A n B (A<B). Hantn cymmy Bcex uenbix yncen ot A go B
BKMIOYNTENBHO. PelwinTb 3agavy Ncnonb3ys LMKINYECKY0 KOHCTPYKUMo for.

BapuaHTt 3

1. Danbl gBa uncna A n B (A<B). Hantu cymmy KBagpaToB BCEX LEnbIX Yncen ot

A po B BknountenbHo. PewnTb 3agady MCNonNb3ys LMKINYECKYH KOHCTpYyKUMto for.

BapuaHT 4

1. Hantn cpegHee apudpmeTndeckoe Bcex Lenbix uncen ot a ao 200 (3HayeHus
a n b Beogatca ¢ knasmaTypbl; a< 200). PewunTb 3agady MCnonb3ys LMKIMYECKYH
KOHCTpyKuuto for.

BapuaHT 5

1. Hantn cymmy Bcex uenbix 4ucen oT a Ao b (3HaveHua a n b BBOAATCS C
KnaBuatypbl; b 2a). PewunTb 3agadvy ncnonb3ys LUMKIMYECKYo KOHCTpyKumto for.

BapuaHT 6

1. Hantn cymmy kBagpatoB Bcex Lenbix Yncen ot a go 50 (3HayeHne a BBOAUTCS

c knaeuatypsbl; 0 <a<50). PewnTb 3agavy UCNonb3ysi LUKIMYECKYH KOHCTpYKUuto for.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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BapuvaHTt 7

1. [aHa Henyctas nocneaoBaTefNlbHOCTb LEMbIX YMCEN, OKaHYMBaloLLAsACs
HyneM.

Hantu:

a) CyMMy BCEX Yncen nocnenoBaTeribHOCTY;

0) KonMYecTBO BCEX YMCEN NOCTea0oBaTENBHOCTH.

PewnTb 3agaydy Mcnonb3ys LMKINYECKYH KOHCTpYKLUMIO for.

BapuaHT 8

1. Nana nocnegoBaTenbHOCTb M3 N BELLECTBEHHbIX 4vncen. [lepBoe 4ucno B
nocrnegoBaTenbHOCTU HedyeTHoe. Hantm cymmy Bcex wuaywmx noapsg B Hadvane
nocnegoBaTeslbHOCTU HEYETHbIX 4ucen. YCMOBHbIM onepaTtop He WCMNofb30BaTh.
PewunTb 3agayvy Mcnonb3ys LMKINYECKy KOHCTpyKumto for.

BapuaHTt 9

1. Cpean uucen 1, 4, 9, 16, 25, ... HanTn nepBoe 4ucro, Gonbwee n. PewnTb
3aga4vy UcCnonb3ysa LUKIIMYECKY KOHCTpyKLUuto for.

BapuaHT 10

1. M3BeCTHbI oueHkn no guamke kaxgoro n3 20 ydeHukoB knacca. Onpegenutb
CPEAHIOK OLEHKY. PelwnTb 3agady ncnonb3ysi LMKNNYECKYH KOHCTPYKUMIO for.

BapuaHT 11

1. '3BeCTHO CONPOTMBNEHME KaXXOoro U3 afieMeHTOB anekTpuyeckon uenu. Bece
3NEeMeHTbl CoeauHeHbl nocnegoBatensHo. Onpenenntb obwee CoNnpPoTUBIIEHME LENMN.
PewunTb 3agady Mcnonb3ys LMKINYECKYH KOHCTpyKumto for.

BapuaHT 12

1. N3BeCTHbI oueHKM MO hM3MKe KaKOoro yyeHuka AByx knaccoB. Onpegenutb
CPEOHIO OLEHKY B KaxgoM kracce. KonnyecTBO y4valUMxXCa B KaxgoM Kracce
oavHakoBoe. PewnTb 3agady MCNONb3ys LMKIMYECKYHO KOHCTpyKUuio for.

BapwuaHT 13

1. B obnactn 12 panoHoB. N3BECTHbI KONMNYECTBO XUTENeNn (B Thica4Yax YenoBek)
M nnowagb (B KM2) Kaxxgoro pavioHa. Onpenenntb CPeaHIo NSIOTHOCTb HAceneHms no
obnacTtu B uenom. PewmnTb 3agady MCNonb3ys LMKINYECKYH KOHCTpyKUMto for.

BapuaHT 14

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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1. OgHokneToyHas ameba Kaxable 3 Yaca genutca Ha 2 kneTtkn. OnpenenuTb,
CKOSbKO KIeTok OyaeT 4depes 3, 6, 9, ..., 24 yaca, ecnu nepeBoHavanbHO Obifla ogHa
ameba. PelwmnTb 3agavy ncnonb3ysa LMKINYECKY0 KOHCTpyKumto for.

BapuaHT 15

baHk npuHumaeT Bknagbl nog 10% rogosbix. Ha cyet nonoxeHa cymma 10000
pybnen. Kakast cymma Oyget Ha cyeTy yepes 5 net?

PewwunTb 3agayvy ncnonb3ys LUMKITMYECKY KOHCTPYKUMLO for.
3adaya***

Aa

Bbi8o0bi u npednoxeHus o npodesiaHHoU pabome

CodepxaHue omyema:

7.HanmeHoBaHe NpakTU4eCcKoro 3aHATUS;

8.Uenb 3aHaTuUS;

9.0T14yeT O BbLINOMHEHUM Ha KaxAabl 3Tan pasgena «CogepXaHue M NOPSOOK
BbIMNOJSTHEHUS 3a4aHNSA»;

10. Cnncok ncnonb3yembiX MICTOYHUKOB;

11. BoiBOAbI 1 NpeanoxeHus;

12.daTa n nognuck KypcaHTa v npenogasaTtensi.

Bonpocsi 0nisi camornposepKu
1. Kakne Tunbl UMKITMYHBIX BbIpaXXeHW cyliecTByoT B Python?
2. Kakown cnocobHocTbio obnagaet uukn for B Python?

3. Kak paboTaeT (pyHKumMs range?

MpakTnyeckoe 3aHaTne Ne 16 lNMoHaTue cnucka B Python. CosgaHue u
CuYMTbiBaHMe cnuckoB. ®DYHKUMM M MeToAbl cnuckoB. PabGoTa co cTpokamm.
NMoHaTMe KapTexa u cnoBaps. Co3gaHuMe cnoBaper M KopTtexen. Metoabl
cnoBsapen.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Llenb 3aHsmus:

1. N3yunTtb meToabl paboTbl CO CTpOKaMu;

2. OBnageTtb YMEHUSIMU MO CO34aHUI0 U CHUTBIBAHUIO CMUCKOB;
3. W3yuuTtb noHATHE KopTexen n cnosapen B Python;
4

OenageTb onepauMsiMnm U MeToAaMu Hafg, KopTeXamu W CrioBapsiMu;

UcxoOHble OaHHbIe: TeopeTudecknin matepman, nporpamma Python

CodeprxkaHue u nopsiOoK 8bINOIHEHUS:
1. VIayunTb TeopeTmnyeckyto 4acTb;

2. BoinonHuTb 3aganHus.

TeopeTuyeckas 4yactb 1

Ctpoka — 6asoBblii Tun, nNpeacTaBNAlWMUN K3 ceba  HenaMeHsemyto
nocriegoBaTeribHOCTb CUMBOIOB; Str OT «string» — «CTpoka».

CTpokoBass KOHCTaHTa (CTpokKa) — npoum3BOSfibHas NoOcCnenoBaTeNbHOCTb
cMMBOMOB M3 Tabnuubl Unicode, 3akntioyeHHasi B O4MHapHbIE UNN OBOWHbLIE KaBblYKM
(Tvn str — «string»).

Hanpumep:

'OT0 cTpokKa'

"9OT0 TOXE CTpOoKa“

BbizoBem dyHKumto type() n nepegagnm en Ha BXon LLENOYNCIIEHHbIN apryMeHT:

>>> type(0)
<class 'int'>

>>>

dyHKUMA coobwmna Ham, 4To 06bekT 0 OTHOCUTCSA K Knaccy 'int', T.e. TMN gaHHbIX
ABNAETCA KNaccoMm (TN AAaHHbIX U KNacc — CUHOHUMbI).

Knacc 6ygem npencraBnsATb, Kak HEKUMW aHanor mogyns, T.e. Habop (OyHKUMN w
nepeMeHHbIX, cogepXxalumxcs BHYTpU krnacca. PyHKUUKN, KOTOPble HAaXOO4ATCHA BHYTPU
Knacca, Ha3blBalTCsa MeTo4aMu.

PaccmoTpum nprmep BbI30Ba CTPOKOBOrO MeToaa:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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>>> gtr.capitalize('hello’)
'Hello'

>>>

Mo aHanornm ¢ BbI3OBOM (DYHKUMK M3 MOAYNS yKa3biBaeM MMs Kracca — str, 3atem
yepes TOYKY NULLIEM MMSI CTPOKOBOro meToaa capitalize(), kOTopbin NPUHUMATL OA4MH
CTPOKOBbIW apryMeHT:

MeTon — 970 06GblYHAA (PYHKLUMS, pacnonoXeHHas BHYTPWU Knacca. BbizoBem eule
OAWH MeTon;

>>> str.center('hello’,20)

hello

>>>
TOT MeToAd NpuHMMaeT ABa aprymMmeHTa — CTPOKY U 4YUCIO:

dopma BbI30Ba MeToda Yepe3 obpalleHne K ero Knaccy 4yepes TOYKY Ha3blBaeTCHd
nosiHon oOpMON.

lMocTosiHHO NucaTb UMSA Knacca nepen BbiI3BOBOM KaXXOoro metoga 6bICTpO HagoecT,
NO3TOMY Halle BCEro ncnoJib3yrT COKpaLlEeHHYHO cbopmy Bbi30OBa MeTOAA:

>>>'hello".capitalize() 'Hello'

>>>

B npvmepe Mbl BbIHECNTM NEPBLIN apryMeHT MeToda M NMOMECTUIN ero BMECTO UMEHMU

Knacca:

BblHEeCEHHbIV n3 MeToaa nepBbIN CTPOKOBbIN ~ aprymeHT MOXeT
OblTb BblpaXXeHWEM, BO3BPALLAKOLMM CTPOKY:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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>>> ("TTA"+'G™3).count('T') 2

>>>

He cnoxHo goragatbces, 4To genaet metog count().
Python cogepxuT nHtepecHoin metog format()38:
>>> {0} n {1} .format('Tpya’, 'man’)

'Tpya n man'

>>>
BmecTto {0} n {1} noacrtaBarcsa aprymeHTbl MeToabl format(). NomeHsiem nx mectamu:

>>> {1} n {0} .format('Tpya’, 'man') '‘man n Tpya'

>>>

dopmart BbiBOAa MeToabl format() MoxeT BapbMpoBaTbLCA:
>>>n=10

>>> '{:b} .format(n) # BbIBOJ B ABONYHOW CUCTEME CUYUCNEHUS
1010’

>>> '{:c}".format(n) # BbiBOA B popmate Unicode
l\nl

>>>'{:d}'.format(n) # no cHosaHwuio 10

l10|

>>> '{:x}".format(n) # no ocHoBaHuio 16

lal

>>>

B Python ecTb nonesHble CTpOKOBLIE MeTOAbl, KOTOpble BO3BpawatoT (True) UCTUHY
unu (False) noxb:
>>>'spec'.startswith('a’)

False

>>>

MeTtopg startswith() npoBepseT, HaunMHaeTca nM CTpoka C CMMBONA, NepenaHHoro B
KayecTBe aprymeHTa mMetojy.

Metog swapcase() BoO3BpawaeT CTPOKYy C MPOTMBOMOSIOXHbIMU  pernctpamm
CUMBOJIOB:

>>>"'Hello'.swapcase()

'hELLO'

>>>

CneuunanbHble CTPOKOBbIE MeTOAbI

OnuHa cTPOKM — KONNYECTBO CUMBOJSIOB B CTPOKE .
MycTasn CTpoOKa - CTpOKa C HyneBsoun ANnHOM

(He coepXnT HM OIHOTO cMMmBoOna, obo3HavaeTcs ™).

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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1. MpucBanBaHue 3Ha4YeHUA CTPOKOBOMW NepeMeHHOMN

s = "Mpuset"

2. BBop cTpOKM C KnaBuaTtypbl

n = input("Beegunte nmsa: ")

lMpumeyaHue: npu 8800e 3HaYE€HUST CMPOKU KaBbI4YKU HE 8800SIMCH.

3. BbiBOA CTPOKU Ha 3KpaH

print (n)

lMpumedaHue: npu 8b1800e CMPOKU KasblYKU HE 8bI8OOSIMCS.

4. O6beanHeHue CTPOK (KOHKaTeHauums)

CoeaunHSeT HECKONbKO CTPOK B 04HY CTpoKy. OBo3HayaeTcsa 3HaKoM +.

Hanpumep:

"KOM"+"MbIO"+"TEP" # "KOMIbIOTEP"

"1 0"+"2"

# ll1 02"

Onepau,vwl nnn MmetToabl pa60TbI CO CTPOKOBbIMW BEJTMYNHAMU Bbl MOXETE

NOCMOTPETL B Tabnvue Hmxe.

PYHKLUM U MeTOoAbI paboTbl CO CTPOKaMM

PYHKLUA Unm HasHayeHue
MeTon
S1+S2 KoHkaTeHauus (CnoxeHune CTpoK)
S1*3 [MoBTOpEHME CTPOKM
S[i] O6palLeHne No nHaekcy
Sli:j:step] N3BneveHue cpesa
len(S) [nuHa cTpokm

S.join(cnncok)

CoenunHeHne CTPOK M3 nocriegoBaTenbHOCTH str yepes
pasgenutens, 3agaHHbIi CTPOKOW

S1.count(S[, i, j])

KONTMYECTBO BXOXOEHWI NOACTPOKN S B CTPOKY s1. Pe3yJ'IbTaTOM
saBngeTcs Ymcno. MoxHo YKa3aTb No3nLlmio Havyana noucka in
OKOHYaHuA I'IOI/ICKaj

[start],[end])

S.find(str, Mounck noacTpokm B cTpoke. Bo3BpallaeT Homep nNepBoro
[start],[end]) BXOXAEeHNS nnu -1
S.index(str, Mownck noacTpoku B cTpoke. Bo3BpallaeT HoOMep nepsoro

BXoxaeHusa unu ebi3bisaeTt ValueError

S.rindex(str,
[start],[end])

Mownck noacTpoku B cTpoke. BoaBpalaet Homep nocrnegHero
BXoxaeHusa unu eoidbisaet ValueError

S.replace(wabnoH,
3amMeHa)

3ameHa wabnoHa

S.split(cumson)

Pa3bueHune CTpokM Mo pasaenvrento

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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S.upper() [MpeobpaszoBaHme CTPOKM K BEPXHEMY PETUCTPY
S.lower() MpeobpasoBaHUe CTPOKU K HXKHEMY PerucTpy
s.title() BosBpaljaeT CTpOKy, NepBbIn CUMBOST KOTOPOW B BEPXHEM

perucrpe
s.count('e’, 1, 5) BosBpalwjaeT Konm4ecTBO NOACTPOK B MHTepBarne nnbo -1
s.isalpha() [MpoBepseT, COCTOUT NI CTPOKA TONbKO 13 BYKB
s.isdigit() [MpoBepsEeT, COCTOUT N CTPOKA TOSbKO N3 Yncen
s.isupper() [MpoBepseT, HanMcaHbl N BCe CUMBOJSIbI B BEPXHEM permcrpe
s.islower() [MpoBepsieT, HanucaHbl I BCE CUMBOJbI B HUXXKHEM perucTpe
s.istitle() [MpoBepsieT, HAYMHAETCA NN CTpoka ¢ BonbLlon GYKBbI
s.isspace() lMpoBepsieT, COCTOUT N CTPOKa TOSbKO M3 Npobenos

Kaxabln 3 nepedncrieHHbIX HUXe MEeTOAOB 3anyCTUTb B MHTEPAKTUBHOM pEXUME Ha
npumMmepe pasnnyHbIX CTPOK.

MpeaononoXxum, YTo NEpEMEHHAst S COAEPXMUT HEKOTOPYH CTPOKY, Toraa NpUMMEHUM K
Hen meToapbl:

Mpu paboTe co CTPOKOBbLIMU BENTMMUHAMU MOXKHO BbINOSTHATD :
1.BbidesieHue Yacmu cmpokKu (modcmpokKu)
s[n:K]
Bblgenser mn3 cTpoku s YacTb CTPOKKU OT nosnumm n o k-1.
s[:k]
Bblioensiet m3 CTpokM s YacTb CTPOKM OT Hadana go k-1.
s[n:]
BblaensieT m3 CTpOkM § YacTb CTPOKM OT NO3NLMK N 0 KOHLA.
lNpumeyaHue: cumeoribl Hymepyromcesi, Ha4yuHas ¢ 0.
Hanpumep:
s = "MHOPOPMATUKA"
print(s[2:7])  # "®OPMA"

2.lMpeobpazosaHue munoe

Mpn HeOBXoANUMOCTM MOXHO NpeobpasoBaTb YMCMO B CTPOKY UM HaoBOpPOT.
int(s) — npeobpasyeT CTPOKy B Liefoe Y1Cro.

float(s) — npeobpasyeT CTPOKY B BELLECTBEHHOE YUCITO.

str(n) — npeobpasyeT Lenoe nnu BeLLeCTBEHHOE YNCIIO B CTPOKY.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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lMpumeyaHue: ecriu 8 cmpoke codepxkamcsi CUM80JIbI, He dornycmumble Orisi

yuceJsi, B03HUKHemM owubkKa.

Hanpumep:

s1="123" # cTpoka umdp
i =int(s1) #i=123

f = float(s1) #f=123.0

s2 = str(f) # s2="123.0"

print(i, f, len(s2)) # 123 123.0 5

3.0nepauuu ¢ ko0amu cumeoJsioe

ord(s) — BO3BpaLlaeT ko4 CMMBOSA S.

chr(k) — BosBpalaeT cumBos ¢ kogom K.
lMpumeyaHue: koObl u3 kodoeol mabnuusi Unicode.
Hanpumep:

print (ord("N")) #1048

print (chr(1048)+chr(1050)+chr(1058)) # VKT
4.CpaeHeHue cmpokK

Onepaunu oTHoOWweHus: ==, I=, <, >, <=, >=,

CpaBHeHMe CTPOK MPOM3BOAUTCA CreBa HanpaBo A0 NepBOro HecoBMNadaloLLEro

cumBona. CTpoka cuutaetcs Gorblle, ecnv nepsbiit HECOBMNaAaLWMUA CUMBON UMeeT

bonbwunn Kog B Kogosown Tabnuvue (npoben, umdpbl, NaTUHCKME 3arnaBHble, NaTUHCKUE

CTPOYHbIE, PYCCKME 3arnaBHble, PYCcCKMe CTPOoYHble). CTPOKM paBHbl, €CrvM  OHU

coBMagatoT Mo AnvHe U coaepkaT OAHM U Te )Xe CUMBOIbI.
II1STRII < IISTRII < "Str" < llstrll < llmArll < llLuarll < llmarll

5.MMepebop cumeosioe cMpoKu

YacTo B nporpammax TpebyeTtcs nepebupaTtb N0 OQHOMY BCE CUMBOIIbI CTPOKMU

ANS NPOBEAEHUS C HUMWU Kakux-nnbo agencteun. [Ons aTtoro yaobHO Mcnonb3oBaTb

cnegyroLwwmnn LK.
forCinS: # nepebop cMmBOnoOB B CTpOKe S

<onepaTtopbl> # oyepegHon cumeon B nepem. C

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Hwxe npvBeneHa nporpamMma, AEMOHCTPUPYIOLLAs MCNONb30BaHWE (YHKLUMWIA 1

mMeToa0B pa6OTbI CO CTpOKaM#u.

B cample_string.py - K:\laboparopribie Pythorhemple,_string.py (3.7.1)

File Edit Format Run Options Window Help
sl="Ipcnarauma"

s2="Cencauma"
s3="Cencamms*Cencaums*Cencamma*Cencama"

s4="0x0x0xEx"

print('sl = ', sl
print('s2 = ',s2
print('s3 = ',s3
print('s4 = ',s4)
print('sl+s2 = ',sl+s2) #cHOXeHMe OEYX CTPOK
print('s1*3 = ',s1%3) #yMHOXSHME CTDOXM Ha 3, T.e.CTpOKa BHESASTCA 3 pasa
print('sl[2] = ',s1[2]) #suBop smemenra CTpokM Sl C MEmeKcoM 2
print('sl[2,4] = ',s1[2:4]) #u=encuenue cpesa CTpokM sl HauMHas C MEmexca 2
#1 SaraHUMBAA MHOSHKCOM 4
print('s3.count = ',s3.count(s2)) #KOMUMUECTBO BXOXIEHM MONCTPOKM S2 B S3,
#2 pesysbTaTe BHBEATECH UMCIO

print('sl.find(''a'') = ',sl.find('a')) #nmomck momcrpoxm 'a’' = cmpoxe sl

#pesynLmaToM GyAeT HOMED NEPBEOTO BXOXHSHIMA
print('sl.index(''n'') = ',sl.index('n'))#nomck momcrpomm 'n' B crpoxe sl

JILTATOM OYNET HOMEp 1epBOTO BHORISHMA
print('sl.rindex(''a"') = ',sl.rindex('2]"))# nogcTpoxy 'a' B cTpoxe Sl
¥ pamaeT HOMEp MOCHEAHETO BXOXASHUA

print('s4.replace(''0Ox"'",""Ax"'',2) = ',sd4.replace('Ox', 'Ax',62))#samena wabrnoxa. Crpoxa 'Ox' - 3T0 mabioH

xa 'Bx' - ®r0 Zamena
poxe 4 NOCIHeONOBASTALHOCTE 'OXx' GymeT saMeHeHa
#Ha 'Ax' c marom 2
*1) = ',s3.split('*'))#pambuenue mo pasmesmTemo *
';sl.upper()) #0SpeBON CHMMEOTOE B BEDXHMH DETUCTD
',sl.lower())#0SpeEOn CHMECTOE B HICEHMII DEDMCTD

print('s3
print('sl
print('sl.l

v
Ln: 20 Col: 40

Mpumep nporpammel Ha Python

B Python 3.7.1 Shell

File Edit Shell Debug Options Window Help

Python 3.7.1 (v3.7.1l:260ec2c36a, Oct 20 2018, 14:05:16) [MSC v.1l9
1)] on win32

Type "help", "copyright", "credits™ or "license ()" for more infomn
>>>

============= RESTART: K:\JlaGoparopHue Python\example string.py =
sl = Iponarasnoa

52 = (CeHCcaluMA

53 = CeHcauMA*CeHcauMA*CeHcauMA* CeHCAlMA

s4 = OxOxOxAx

sl+s2 = IponaraHmaCeHCalUMA

s1*3 = IponaradgallponaradpgallponaraHis

s1[2] = o

sl[2,4] = on

s3.count = 4

sl.find(a) = 4

sl.index(n) = 3

sl.rindex(m) = 9

s4.replace (Ox,Ax,2) = AxANOxAx

s3.split(*) = ['Cencaumua', 'Ce”cauma', 'Cedcauma', 'Cexcauma']
sl.upper = T[POIATAHIA

sl.lower = nponaraHIa

PesynbTaT BbINOSIHEHNA MPOrpaMMbl C UCMOMb30BAHMEM (YHKUMA N MEeToO0B
paboTbl CO CTPOKaMu

Cnucok (list) — aTto cTpykTypa, cocTosiwasi U3 3fieMeHTOB, PaCMOMOXEHHbIX B
onpegeneHHoMm nopsiake. Kaxxgomy anemMeHTy cooTBETCTBYeT HOMep (Mnv MHAEKC), No
KOTOPOMY K HEMY MOXHO obpaTutbca. [nga co3gaHus cnucka BkBagpaTHbIX ckobkax ([])
yepes3 3andaTylo NepevncnsalTcs BCe ero anemeHTbl. Hanpumep, cos3gagum Cnmncok

YSIEHOB CBOEN CEMBM:

>>>myfamily=['father’,'mother’,'sister’,'brother’]

HokymeHm ynpasnsemcsi npogpammHbimu cpedcmeamu 1C: Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs 8 1C: Konnedx
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B naHHOM cnyyae Haww cnvcok BygeT xpaHuTbesa B nepemeHHon myfamily.

Korga cnucok cosgaH, MOXHO Hanucatb nporpammy ans pabotel € 3TUM
cnnckoM. K npumepy, Hanuwem nMpuBETCTBME ANA KaXOoro U3 YreHOB CeMbM,
NCNonb3ysa LUKIT:

Kaxxablhi anemMeHT cnucka umeeTt cBol HoMmep (MHAekc). Hymepauusa anemeHToB

Ha4YnHaeTCAa C HynsA:

a=["Anppen", "Bepa", "Oawa", "Kona", "lOpa"]

0 1 2 3 4

AHapen | Bepa | Hawa | Kona | KOpa
a[o0] a[1] a[2] a3] | a[4]

C kaxgbiM 3N1€MEHTOM CNMcka MOXHO pa60TaTb oTAaesibHO:

a=["Anppen", "Bepa",
print(a[2])

uama", "Konﬂ", "|‘0pa"]

BeiBoa: dawa
Cnncok MoxeT coaepXaTb pasHble Tunbl 0ObeKTOB. B O0aMH M TOT Xe Cnucok

oaHOBpEeMeHHO MOXHO BKIHO4YaTb CTPOKKU, YNCNA, 00beKTbI APYyrnx TunoB AaHHbIX:

objects=[1,2.6,'Hello’,True]
Cnnckn MOXHO cKrnagbiBaTb, TOrda HOBLIWM CAUCOK ByaeT coaepkaTb ANIEMEHTHI

13 060OMX CMNCKOB:
x=1[1,2, 3, 4]
y=1[5,6,7,8]
z=x+y print (2)

Pesynbtat: [1,2,3,4,5,6,7, 8]

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Co cnuckamu MOXHO AenaTb MHOIoO pa3HbiX onepauumn:

XinA

DyHKUMA HAXOXAEHUA ANUHBbI cnucka  len(a):
a = ["fénoko"”, "baHaHn", "INpywa"]
x = len(a)
print(x)
PesynbTar:3
CopTtupoBka cnucka. dyHkuma sorted(a):
Mo Bo3pacTaHuio:

animals = ["koT", "ex", "cobaka", "6apcyk"]
animals = sorted(animals)
print(animals)

BbiBoa;:

['6apcyk’, 'ex’, 'koT', ‘cobaka']
MoyObiBaHMIO:

a =[5, 65, 14, 700, 8]

a = sorted(a, reverse = True)
print(a)

BbiBOA;:

[700, 65, 14, 8, 5]

Cnoco6bl BbIBOAA CNUCKOB
1)C nomouwbto hyHKkyuuprint():

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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b=[17, 409, 88]
s=['f,g’,’r, al
print(b)

print(s)

BbiBoa;

[17, 409, 88]

[f.g.r,a]

2) Bbi800 Kax0020 afieMeHma criucka rno omoesibHoCmu:

a-= ["AHJJ,peVI", "Bepa , D,aLLIa", "KOJ‘Iﬂ", nl_opau]

fori in range(5):
print(a[i])
BbiBoA;
AHpgpen

Bepa

Oawa

Kons

KOpa

3)Bbi800 Kax0020 ariemMeHma criucka rnoomaoesisHocmu 8 00HOU CMpPOKe:

a= ["AH,EI,pGVI", "Bepa ’ ﬂ,aLLIa", "KOJ‘IFI", nI_Opau]

fori in range(5):

print(afi], end ="")

BbiBOg,

AHppen Bepa [Oawa Konsa lOpa

4) Bbieo0 annemeHmMos8 criucka 6e3 obpawjeHusi K uUHOekcam 371IeMEeHMOo8:

fruits = ["AGnoko", "banan", "Ipywa"]
for x in fruits:

print(x, end =" ")

BbiBOA

A6noko baHaH MNpywa

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Cnoco6bl BbIBOAAa CNUCKOB

1)C nomoLbo dyHKUMKM print():

b=1[17, 409, 88]
s=['f,/g’,’r,/ a’]
print(b)

print(s)

BbiBoA;

[17, 409, 88]
[f,g,r,a]

2) BblBOO KaXkOoro anemMeHTa cnucka no-oTaenbHOCTH:

a = ["Angpen", "Bepa", "Oawa", "Kons", "lOpa"]
foriin range(5):
print(a[i])
BbiBoA;
AHOpen
Bepa
[awa
Kons
Opa
3)BbiBOA KaXX4Oro anemMeHTa Cnncka No-oTaenbHOCTU B OHOW CTPOKE:

a = ["Angpen", "Bepa", "Oawa", "Kons", "tOpa"]
foriin range(5):
print(afi], end =" ")
BbiBog
Angpen Bepa [awa Konsa HOpa

4) BbiBO4 311€MEHTOB cnuvcka 6e3 obpalleHns K MHOEKCaM 311eMEHTOB:

fruits = ["AGnoko", "banan", "pywa"]
for x in fruits:
print(x, end =" ")
BbiBOA
Abnoko baHnaH MNpywa

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Mpumep

BapuaHTt 0

MNpoBepuTb, ByaeT nuM CTpoka 4MTaTbCHd OOMHAKOBO CrpaBa HaneBO M cresa
Hanpago (T. €. ABNAETCA N1 OHa NanUHAPOMOM).

PeweHue

CHavana BBegéM CTpOKy komaHgou: s=input('Beegute cTpoky ').

3atem onpegenum norudeckyto nepemenHyto flag n npucsoum en 3HayeHue
1: flag=1.

[Onsa Havyana B BBEOEHHOM CTPOKE HYXHO yaganuTb npobenbl. [Ona aTtoro
BOCMOSb3YyEeMCSH LUKIIMYECKOW KOHCTpyKuuen for, KoTopasi BbINOSIHUTCS CTOMbKO pas,
KaKyto UMeeT ONIMHY cTpoka. [nuHy cTpoku onpegenum dyHKumen len(s).

B Tene uukna 6ymem npoBepATb cnegywouwee ycnosue: s[il'='" . [OaHHoe
nornyeckoe BblpaxeHne 6yaeT UCTUHHO B TOM criyvae, ecnu i-bll 3N1eMEHT CTPOKU He
Oynet paBeH npobeny, Torga BbINOSHUTCA KOMaHAa crnefyowias nocne ABOETOYUS:
string+=sli].

K cTtpoke string, kotopas Obina obbaABneHa B Hayane nporpammbl, Oyget
[o06aBnATLCS NOCUMBOSIBHO CTPOKA S, HO yxe 6e3 npobenos.

[Ona npoBepkn CTpokM Ha "manuHapom" BOCMONb3YEMCH  LMKINYECKOMN
KOHCTpyKuuen for.

[nuHa NonoBWHbLI CTPOKMHAxXoOUTCA AerieHneM Hauerno Ha 2.Ecnv konuvecTtBo
CMMBOJSIOB HEYETHO,TO CTOSILLUMIA B CepearHe He YYnTbiBaeTCs,T.K. ero cpaBHMBaemas
napa - OH cam.

KonuyectBo NOBTOPOB UMKMNA paBHO AMNWHE MOSIOBUHLI CTPOKU. [NnHY CTPOKU
onpegenum yHkumen len(s), rae aprymeHT BBeOEHHAS HaMW CTpoka S. 3Has ONUHY
CTPOKW, MOXHO BbIYUCNUTb KONMYECTBO MOBTOPOB UMkNa. [Ans 3Toro LenoyYymcrneHHo
pasgenvm anuHy cTpoku Ha 2: len(s)//2.

Ana 3agaHua ananasoHa ansa uukna mcnonb3yem yHKUuMo range(), B KOTOpPOK
aprymeHTom byaeT SBNATbCH NOMOBUHA ANMHBLI CTPOKK: range(len(s//2)).

for i in range(len(s//2)).

Ecnu cumBon ¢ mMHOEKCOM i He paBeH "CMMMETPUYHOMY" CMMBOSY C KOHUA

CTPOKU (KOTOPbIN HaxoauTcs NyTeM MHAEKCALMKN C KOHLA)

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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if s[i] 1= s[-1-i],
TO nepemeHHon flag npuceameaeTca 3HayveHne 0 N NpoMCxoanT BbIXO U3 LMKNa

komaHaon break.
[anee, npy NOMOLLM YCITOBHOW KOHCTPYKUUHK if-else B 3aBUCMMOCTM OT 3Ha4YeHNd

flag nn6o - 0, nndo -1 BbIBOAUTCA CcOOOLLEHNE, YTO CTPOKa NanMHAPOM, NMMBO HeT.

g=input ("ERegume CTpoEy \n')
flag=1
string="T"
i range (lenis)):
s[i]l=" ":
string+==s[1i]
print i{=ztring)

i range (len(=)//2):
gtringl[i]l=string[-1i-1]:
flag=0

flag: print (THanuugpom’)
print ("He DanMHEOEOMT)

Mpumep nporpammbl Ha Python

BremguTe CTLRORY

a posa ¥Iala Ha Jaly asopa
aposaynanaHananyasopa
ManuupgpoM

Pe3yﬂbTaTBbm0ﬂHeHMﬂHpOFpaMMbI

3apaHua ona camocToATEeNbHOW paboThbl (N0 BapuaHTam)

BapwuaHT 1

1.ﬂaHa CTpOKa, coaepxalias pyCCKOﬂ3HHHbM TEKCT. Hantn konn4ectBo CroB,

Ha4YnMHaLWNXCA C 6yKBbI e

2.HannwuTte nporpaMmy, KoTopasi 3anpalunBaeT y nofb3oBaTensi ABe CTPOKU U
dopMmMpyeT 13 3TUX CTPOK CMCOK. ECnn CTPOKM COCTONAT TONBKO U3 YMcen, To
nporpaMmMa gob6aensieT B cepeanHy cnucka CyMMy BBEAEHHbIX YACEN, UHaYe
noGaBnsieTcst CTpoka, o6pa3oBaHHasi U3 CNUSIHUS ABYX BBEAEHHbIX paHee CTPOK.
NToroBas cTpoka BbIBOAWUTCS Ha 3KpaH.

BapuaHT 2
1.B cTpoke 3ameHuTb Bce ABoeToums (i) 3Hakom npoueHTa (%). MNogcuuTtaTb

KOJ1IN4eCTBO 3aMEH.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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2.3apaH cnucok cnos. Heobxoaumo BeibpaTh M3 HEro criydanHoe crnoso. /3
BbIOpaHHOro cry4YyanHoro crnoea cryyYanHo BbibpaTb GyKBY 1 MONPOCUTL NOSb3oBaTENS
ee yragatb.

3ajaH crnvcok crnos: [‘camosap', 'BecHa', 'neTo’]

Bbibupaem cnyyanHoe cnoso: 'BecHa'

Bbibupaem cnyyanHyio 6yksy: 'c'

BbiBOOUM Ha 3KkpaH: Be?Ha

lMonb3oBaTenb NbiTaeTcs yragaTtb OyKksy.
Mopackaska: ucnone3ynte metoq choice() moaynsa random.

BapuaHTt 3
1.B cTpoke yganuTb CMMBON TOYKY (.) M moacuyMTaTbh KOMMYECTBO YyAaNEHHbIX
CMMBOJIOB.

2.Hannwwute nporpaMmy, KoTopasi 3anpalunBaeT y Nofib3oBaTens ABe CTPOKU U
dopMMpyeT 13 ITUX CTPOK CMMCOK. ECNn CTPOKKN COCTONAT TONBbKO M3 Yncen, TO
nporpaMmMa gobaensieT B cepeanHy cnucka CyMMy BBEAEHHbIX YACEN, UHaYe
noGaBnsieTcst CTpoka, o6pa3oBaHHas U3 CNUSIHUS ABYX BBEAEHHbIX paHee CTPOK.
NToroBasi cTpoka BbIBOAWUTCS Ha 3KpaH.

BapuaHT 4
1.B cTpoke 3ameHuTb OykBy(a) 6ykBon (0). [logcumTaTb KOSMYECTBO
3ameH.lNogcumTtaTth, CKONbKO CUMBOJSIOB B CTPOKE.

2.3apaH cnucok cnos. Heobxoaumo BeibpaTh M3 HEro criydanHoe crnoso. /3
BbIOpaHHOro Cry4anHoro crioBa crny4anHo BbibpaTb OyKBY M MONPOCUTL NONb3oBaTeNs
ee yragatb.

3apaH cnmcok cnos: ['‘camoBap’, 'BecHa', 'neTo’]

Bbibupaem cnyvariHoe cnoBo: 'BecHa’

Bbibupaem cny4dannyto 6yksy: 'c'

BbiBOOUM Ha 3kpaH: Be?Ha

lMonb3oBaTenb NbiTaeTcs yragaTtb Oyksy.
Mopackaska: ucnone3ynte metod choice() mogynsa random.

BapuaHT 5
1.B cTpoke 3ameHnTb BCe 3arnaBHble OYKBbl CTPOYHbLIMMU.

2.HannwwuTte nporpaMmy, KoTopasi 3anpalunBaeT y nonb3oBaTensi ABe CTPOKU U
dopMMpyeT 13 ITUX CTPOK CMMCOK. ECNn CTPOKN COCTONAT TONBKO U3 Yncen, TO

nporpamma gobasnseT B cepeauHy cnmcka CyMMy BBEAEHHbIX YMCen, nHaye
LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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nobaBnsieTcst CTpoka, oOpa3oBaHHasi U3 CNNSIHUS ABYX BBEAEHHbIX paHee CTPOK.
NToroBasi cTpoka BbIBOAUTCS Ha 3KpaH.

BapuaHT 6

1.B CTpOKe yaanntb BCe 6yKBH a’ Kn nogcymTaTtb KOJIM4eCTBO YyAalleHHbIX

CMBOIJIOB.

2.3apaH cnucok cnos. Heobxoaumo BeibpaTh M3 HEro criydanHoe crnoso. /3
BbIOpaHHOro cry4YyanHoro crnoea criyyYanHo BbibpaTb GYKBY 1 MONPOCUTL NOSb30BaTENS
ee yragartb.

3apaH cnucok crnos: ['‘camoBap’, 'BecHa', 'neTo’]
Bbibupaem cnyyariHoe cnoBo: 'BecHa’
Bbibupaem cny4dannyto 6yksy: 'c'

BblBOOMM Ha 9KpaH: Be?Ha

lMonb3oBaTtenb NbiTaeTcs yragaTtb OYKBY.

Mopackaska: ucnonb3ynte metoq choice() moaynsa random.

BapuvaHTt 7
1.0ana ctpoka. lNpeobGpasoBaTb ee, 3amMeHMB 3Be3goykamyn Bce OykBbl "n",
BCTpeyvawLmecsa cpeam nepBbix N/2 cMMBOSIOB. 340€eCkb N - ANMHA CTPOKN.

2. HanuwwuTe nporpammy, KoTopasi 3anpaluvBaeT Yy Nnosb3oBaTens ABe CTPOKU U
dopMMpyeT U3 ITUX CTPOK CMMCOK. ECnn CTPOKKM COCTONAT TONbKO M3 Yncen, To
nporpaMmMa go6aBnsieT B cepeanHy cnnucka CyMMy BBEAEHHbIX YACEN, UHaYe
nobaBnsieTcst CTpoka, o6pa3oBaHHasi U3 CNUSIHWUS ABYX BBEAEHHbIX paHee CTPOK.
NToroeasi cTpoka BbIBOAUTCS Ha 3KpaH.

BapuaHT 8
1.[JaHa cTpoka, 3akaH4yMBatoLasca To4KoW. [loagcunTaTb, CKONMBbKO CIOB B CTPOKE.

2.3apaH cnucok cnos. Heobxoagumo BeibpaTth M3 HEro criydanHoe crnoso. M3
BbIOpaHHOro Cry4anHoro crioBa crny4vanHo BbibpaTb OyKBY 1 MONPOCUTL NONb3oBaTeNs
ee yragatb.

3apaH cnmcok cnos: ['camorap’, 'BecHa’, 'neTo’]
Bbibupaem cnyyanHoe cnoso: '‘BecHa’

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Bbibupaem cnyyanHyio 6yksy: 'c'

BbiBOAMM Ha 3kpaH: Be?Ha

MNMonb3oBaTenb NbiTaeTcs yragatb OykBy.
Mopackaska: ucnone3ynte metoq choice() moaynsa random.

BapuaHTt 9
1.0npegenuTb, CKOMbKO pa3 B TEKCTE BCTpPeYaeTCs 3agaHHOe CroBo.

2.Hannwwute nporpaMmy, KoTopasi 3anpalunBaeT y Nofib3oBaTensi 4BE CTPOKU U
dopMMpyeT 13 ITUX CTPOK CMMCOK. ECnn CTPOKMN COCTONAT TONBbKO M3 Yncen, TO
nporpaMmMa gobaensieT B cepeanHy cnucka CyMMy BBEAEHHbIX YACEN, UHaYe
noGaBnsieTcst CTpoka, o6pa3oBaHHasi U3 CNUSIHUS ABYX BBEAEHHbIX paHee CTPOK.
NToroBas cTpoka BbIBOAWUTCS Ha 3KpaH.

BapwuaHTt 10
1.[JaHa cTpoka-npennoXeHne Ha aHrnmMnckoMm n3blke. [peobpasoBaTtb CTPOKY
TakK, YTOObI KaXkgoe CroBO Ha4YMHaNoOCh C 3arfnaBHOW OYKBbI.

2.3agaH cnucok cnos. Heobxoaumo BbIbpaTh N3 HEro cryyanHoe cnoeo. A3
BbIOpaHHOro cry4yanHoro crosa criydanHo BbibpaTb OYKBY M NONPOCUTL NOSIb30BaTENS
ee yragartb.

3agaH cnucok cnoe: ['‘camoBap’, 'BecHa’, 'neto’]

Bbibupaem cnyyanHoe cnoso: 'BecHa’'

Bbibupaem cny4vaiHyto 6ykBy: 'c’

BbiBOOUM Ha 3kpaH: Be?Ha

Monb3oBaTenb NbiTaeTcs yragaTtb OyKBy.
Moackaska: ncnonbaynte metoa choice() mogyns random.

BapuaHT 11
1.Jana cTpoka. lNogcumtate camylto AMNUHHYK MNocrnefoBaTeribHOCTb MOApSaS
naoywmx Oyks «H». NpeobpasoBaTb ee, 3aMEHNB TOYKaMM BCE BOCKMLATENbHbIE 3HAKM.

2.HannwwuTte nporpaMmy, KoTopasi 3anpalunBaeT y Nonb3oBaTenst ABe CTPOKU U
dopMMpyeT 13 ITUX CTPOK CMMCOK. ECNn CTPOKN COCTONAT TONBKO M3 Yncen, TO
nporpaMmMa gobaensieT B cepeanHy cnucka CyMMy BBEAEHHbIX YACEN, UHaYe
noGaBnsieTcs CTpoka, obpa3oBaHHasi U3 CNNSHUS OBYX BBEAEHHbIX paHee CTPOK.
NToroBasi cTpoka BbIBOAWUTCS Ha 3KpaH.

BapuaHT 12

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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1.[Jana cTtpoka. BbiBeCcTu Bce crnoBa, okaHuYnBarLmecs Ha 6ykBy "s".

2.3apaH cnucok cnos. Heobxoaumo BeibpaTh M3 HEro criydanHoe crnoso. M3
BbIOpaHHOro cry4YyanHoro crnoea crnyyYanHo BbibpaTb OyKBY 1 MONPOCUTL NOSb30oBaTENS
ee yragatb.

3apgaH cnucok crnos: [‘camoBap', 'BecHa', 'neTo’]

Bbibupaem cnyyanHoe cnoso: 'BecHa'

Bbibupaem cny4dannyto 6yksy: 'c'

BbiBOOUM Ha 3KkpaH: Be?Ha

lMNonb3oBaTenb NbiTaeTcs yragaTtb Oyksy.
Mopackaska: ucnonb3ynte metoq choice() moaynsa random.

BapuaHT 13

1.[JaHa cTpoka CMMBOSIOB, Cpean KOTOPbLIX €CTb OA4HA OTKpbIBalLlascs U ogHa
3aKkpblBaloLascss CKobkn. BbiBeCTU Ha 3KpaH BCE CUMBOSbI, PACMOSIOXKEHHbIE BHYTPU
3TUX CKOBOK.

2.HannwwuTte nporpaMmy, KoTopasi 3anpalunBaeT y Nonb3oBaTens ABe CTPOKU U
dhopMMpyeT M3 ITUX CTPOK CMMCOK. ECnn CTPOKM COCTONAT TONBbKO M3 Yncern, To
nporpaMmMa no6aensieT B cepeanHy cnnucka CyMMy BBEAEHHbIX YACEN, UHaYe
nobaBnsieTcst CTpoka, o6pa3oBaHHasi U3 CNNSIHUS ABYX BBEAEHHbIX paHee CTPOK.
NToroeasi cTpoka BbIBOAUTCS Ha 3KpaH.

BapuaHT 14
1.Jana cTtpoka. BbiBecTn Bce cnoBa, HaunHawouwmecsa Ha OykBy "a" u cnosa
OKaHumMBatoLmecs Ha byksy "a".

2.3apaH cnucok cnos. Heobxoaumo BelibpaTh U3 Hero criydanHoe crnoeo. M3
BbIOpaHHOro Cry4amHoro crioBa crny4anHo BbibpaTb OyKBY 1 MONPOCUTL NONb3oBaTeNs
ee yragatb.

3agaH cnucok cnoe: ['‘camoBap’, 'BecHa’, 'neto’]

Bbibupaem cnyyanHoe cnoso: 'BecHa'

Bbibupaem cny4variHyto 6ykBy: 'c'

BbiBOOUM Ha 3KkpaH: Be?Ha

lMonb3oBaTtensb NbiTaeTcs yragaTtb OYKBY.
Moackaska: ncnonb3ynte metog choice() mogyns random.

BapuaHT 15

1.,D,8Ha CTpOKa TeKCTa. MNogcunTaTb KONMYECTBO 6yKB «T» B CTPOKe

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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2.HannwwuTte nporpammy, KoTopasi 3anpalunBaeT y Nosib3oBaTens ABe CTPOKU U
dopMmMpyeT 13 ITUX CTPOK CMMCOK. ECnn CTPOKKN COCTONAT TONBbKO M3 Yncen, To
nporpaMmMa gobaBnsieT B cepeanHy cnucka CyMMy BBEAEHHbIX YMACEN, UHaYe
noGaBnsieTcst CTpoka, o6pa3oBaHHasi U3 CNUSIHUS ABYX BBEAEHHbIX paHee CTPOK.
NToroBas cTpoka BbIBOAWUTCS Ha 3KpaH.

TeopeTnyeckas yacTtb 2
YacTo HaM HyXHO gepXaTb MHOro ogHOOb6pasHbIX AaHHbIX B O4HOM doaune,
HanpumMep, CMMCOK YYEHWKOB Konnemxa unm Homepa TenedoHOB B cripaBoyHuKe. B

Python Takne Ha60pbl OaHHbIX MOXHO OpPraHM30BblBaTb B CIMUCKWU, KOPTEXN KN CITOBapWU.

Koptex (tuple), kak n cnucok, npeacrtaensieT cobor nocnegoBaTenbHOCTb
anemeHToB. OQHAKO XpaHSLWMECs B HEM 3NIEMEHTbI HENb3sl U3MEHATb, 406aBNATbL UNn
yaanate. [Ons co3gaHus kopTexa WCNoNb3ytTCca Kpyrible CKOOKW, B KOTOpble

NOMeELLaTCA ero 3Ha4yeHud, pas3aerieHHble 3anATbiIMn:

user=('"Timur',23,1.10.1998)
print(user)
B kopTexax ygobHO xpaHuUTb CBOMCTBA OOBLEKTOB, Hampumep, MMs, BO3pacT,

gaty poxaeHus. Ecnv BOpyr KopTex COCTOMT W3 OAHOro 3reMeHTa, TO nocre

€[MHCTBEHHOrO 3fIEMEHTa KopTexa HeobXx0AMMO NOCTaBUTL 3ansTyo:
user=("Tom’,)

HeKOTOpre onepaunn Hag KopTexamMu:

>>> () # cosgaHue nNycToro KopTexa

()

>>> (4) # 9T0 He KOpTeX, a LeflovncneHHbin o6bekT! 4

>>> (4,) # a BOT 9TO — KOPTEX, COCTOALLMI N3 ogHoro anemeHTal (4,)
>>> pb=("1',2,'4") # co3pgaem KopTex

>>> p

("', 2,'4"

>>>len(b) # onpegensem AnNvHy KopTexa

3

>>> t=tuple(range(10)) # cosnanue kopTexa ¢ nomoLLbio yHKUMM range()
>>> t+b # cnusiHne KopTexen

(0,1,2,3,4,5,6,7,8,9,'1", 2,'4")

>>> r=tuple([1,5,6,7,8,'1) # KOpTEX U3 Cnuncka

>>>r

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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(1,5,6,7,8,'"

>>>
C nomoLLblo KOPTEXEN MOXHO MpucBamBaTb 3HAYEHUS] OOHOBPEMEHHO [ABYM
nepemMeHHbIM:
>>>(x,y)=(10,5)
>>
>X
10
>>
>y
5

>>> X,y = 1,3 # ecnn yb6paTb Kpyrnble CKOBKM, TO pedynbTaT He U3MEHUTCS
>>

>X
1

>>

>y
3

>>>

NomeHATb MecTamun coaepXmmMmoe AByX nepemMeHHbIX:
>>>X, ¥y =Y, X

>>
>X
3

>>

>y
1

>>>
KopTex Henb3si UIaMeHUTb, HO MOXXHO M3MEHUTb, HanNpPUMep, CrMCOK, BXOASALLMIA B

KOpTex:
>>>1=(1,[1,3],'3)

>>>1[1]
[1.3]

>>>{[1][0] = '1'
>>> 1
(1,11, 3],'3)

>>>

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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CnoBapu (dictionary) — 370 CTpykTypa AaHHbIX, B KOTOPOW KaXAbl 3NIEMEHT

BMECTO MHOEKCa nMeet yHMKaﬂbeIVI KIto4. ONemMeHThI cnosapAa MOXXHO U3MEHATDb. Ons

co30aHus crioBaps UCMornb3ytoTca urypHble ckobku ({}):

1.

2
3.
4

CnoBapu co3gatoTcsa C NOMOLLbIO PUrypHbIX CKOBOK.

Mapbl U3 KMOYa U 3HaYEHNS pasaensiTcs 3anaTbiMu.

Kntoun n 3HaveHus pasgenstotca mexay cobon apoetoumem

Kntoum B cnoBape MoryT ObiTb TONIbKO CTPOKaMU, LEMbIMU YACTIaMN UK YnCriaMim
C NnaBaoLLen TOYKON. A BOT 3Ha4YeHUs MoryT 6bITb Nto6oro Tmna

BaxHO He 3abbIBaTh MCMONb30BaTb KaBbIYKM ANS CTPOKU-KITHo4a

Mpumep cosgaHua crnoBapsi, KOTOPbIN KaXXOOMy CIIOBY Ha aHrfIMUCKOM f3blka

6y/:|,eT CTaBUTb B COOTBETCTBUE CJTOBO Ha NCMNAHCKOM A3blKe.

dakTnyecku, crnoeapb — 3To 0TobpakeHne OBYX MHOXECTB: MHOXeCTBa

KIo4Yen n MHOXecTBa 3Ha4YeHUN.

HekoTopble 13 MeToaoB 1 (PYHKUUI crnoBapewn:

e .keys() — ncnonb3yeTcsa Ansa BbiBoAA KI0Yen cnosapsi.

e .items() — ncnonb3yeTca onsa co3gaHUs KOPTEXEN C KNKOYaMU U 3HAYEHUSIMU.

e .get() — MeTOoa Ansi NONyYeHMs 3HAYEHUsI MO KoYy .

e .clear() — ounctutb crnoeapso.

e .copy() — ckonnpoBaTb BECb CrioBapb.

len() — nony4nTb ONUHY cnoBaps.

type() — y3HaTb Tun.

K cnosapsim npyMeHum oneparop in:

>>> eng2sp

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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{'three": 'tres', 'one': 'uno', 'two": 'dos'}
>>>'one' in eng2sp # nouck no mHoxecTsy KINFOYEW
True
>>>

YacTo cnoBapu Ucnonb3yloTcs, ecnv TpebyeTca HanTK YacToTy

BCTpe4YaeMOCTHN 3JieMEHTOB B NnocriegoBaTesyibHOCTU (CI'IVICKe, CTpOKe,

KopTexe).

®yHKUMS, KOTOpas BO3BpaLlaeT CrioBapb, coaepKallmii CTaTUCTUKY

BCTpe4aeMOCTHN 3JIEMEHTOB B NnocriegoBaTesibHOCTU:

def histogram(s):
d = dict()
forcins:
ifcnotind:
d[c]=1
else:
d[c]=d[c]+1 # nnn d[c] += 1

return d

PesynbTtat BbI3oBa hyHKUMK histogram() 4nga cnucka, CTpoku, KopTexa

COOTBETCTBEHHO!

>>> histogram([2,5,6,5,4,4,4,4,3,2,2,2,2])

{2:5,3:1,4:4,5:2,6: 1}

>>> histogram("ywte3475eryt3478e477477474")
{4:6,'8:1,'¢:3,'3:2,'7:7,'5"1,'r': 1,'y": 2, 'W"

1,'t: 2}
>>> histogram((5,5,5,6,5,',5))
{6:5,6:1,'r: 1}

>>>

HauuHas ¢ Bepcun Python 3.9, B Ai3blke NOSIBUNUCH HOBbIE OnepaTops,

KOTOpble 0GneryatT NPoLecc CMAHMA crioBapen.

1. Merge (|): aToT onepatop no3sondeT obbeanHATL ABa crnosaps C

MOMOLLbIO OAHOr0 CMMBONA |.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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2. Update (|=): c nomoLubto Takoro onepaTtopa MOXHO 0OHOBUTbL NEPBLIN

cnosapb 3HauyeHnem BToporo (¢ Tunom dict)

BOT OCHOBHbIE OTNMYMSA 3TUX ABYX ONEpPaTOpPOB:

e «|» co3gaeT HOBbIV CrnoBapb, 00beauHas ABa, a «|=» 06HOBNSIET NepBbIv

crnosapb.

e OnepaTop merge (|) ynpoLiaeT npouecc o6beanHeHns crioBapem u

pa6OTbI C X 3Ha4YEHUNAMN.

e OnepaTtop update (|=) ncnonbdyetcsa ans o6HOBNEHUSA CnoBapen.

dictionary={knto41:3Ha4yeHue1,kn04Y2:3Ha4eHne2,...}

Cosgagum cnioBapb nog MMeHeMm mycollege:

mycollege = {"4kurs':"AHHa, Knpunn, Pavel’,

"3kurs':'Uropb,Oner,Onbra'}

B atom crioBape B Ka4decTtBe Knoyen MCNoJib3yrTCA Ha3BaHUA KIlaCcCcoB, a B

KayecTBe 3HaYEHUN — UMEHA TEeX, KTO YYNTCA B 3TUX KIlaccax.

B cnoBapb MOXXHO nobaBnTb 3Ha4YeHne, NOMETUB €ro HOBbIM KIHOYOM:

mycollege['2kurs']='"Elena,Anuca,[Juma’

print(mycollege)

PesynbTar:

{"4kurs’': 'AHHa, Kupunn, Pavel', '3kurs':
'Uropb,Oner,Onbra’,'2kurs':'Elena,Anuca,ijuma}

YTO6Obl MIBMEHUTL 3HAYEHME 3NIEMEHTA, HY>XHO npuaaTthb ero Kn4yy HoBoe

3Ha4eHune:

mycollege = {"4kurs':"AHHa, Kupunn, Pavel’,

"3kurs':'Uropb,Oner,Onbra'}

mycollege['3kurs']='Matvei,Tans,CeeTa’

print(mycollege)
PesynbTar:

{'4kurs":AnHa,Kupunn,Pavel’,'3kurs':'Matvei,TaHsa,CBeTa’}

|/|CI'IOJ'Ib3y$I umnknfor,MOXXHO BbIBECTWN Ha 3KpaH TOJIbKO KN4 crnoBaps:

foriinmycollege:
print(i)
Pesynbrar:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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4 kurs
3 kurs

Mnu BbIBECTU TOSMbKO 3HAYEHNSA crnoBaps:

foriilnmycollege:
print(mycollegeli])

PesynbTar: AHHa,Kupunn,Pavel

Matvei, TaHs, CBeTa

3agaHnAa AnA caMoCTOATENIbHOrO BbINOJTHEHUA:
3adaHue Ne1
Cospatb CnMCOK cBoUX noBuMbIX (unNbmMoB. BbiBECTUM CNUCOK  Tpems
crnocobamu: a) B CTPOYKy; 6) B CTONBUK; B) B CTPOUKY Yepes 3ansTyio.
3adaHue No2
Beectn ¢ knasuatypbl cnncok amunuin 10 -tn nucatenen. OTcopTUpoBaTb
CMUCOK B andaBUTHOM MOpPSAKE U BbIBECTU €rO.
3adaHue Ne3
Co3gatb cnMcok cBoux nobumbix neceH. OTcopTupoBaTb CMNUCOK B
andaBUTHOM nopsiake M BbIBECTUM ero. Hantu gnvHy cnucka v BbIBECTU pesynbTaT Ha
9KpaH.
3adaHue Ne4
Cospgante crnoBapb «PbibObl», a ero aneMeHTbl pasgenuTe Ha 3 Buaa:
«peyHble», «O03epHble» N «MOpCKMe pblbbl». BbiBeante Ha 3KpaH CcHadana
TOMBKO KMo4YM, a NOTOM 3fIEMEHTbI CroBap4.
3adaHue Ne5
[o6aBnTb B AaHHbIN cnoBapb «PbIbbl» KN4 «OKeaHU4ecKue», 3anosfiHUTb ero u

BbIBECTU HA 3KpaH OBGHOBIEHHbBIN cnoBapb.

Bbi1600bI u npednoxeHusi o npodenaHHoU pabome
CodepxaHue omyema:
1. HanmeHoBaHVe NpakTU4eCKOro 3aHATUS

2. Llenb 3aHaTtu4a

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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3. OTyeT 0 BbINOMHEHMM HA Kaxabl aTan pasgena «CoaepkaHue M NopsiaoK

BbINOJTHEHUA 3a4aHNA»

4. Cnncok ncnoJyib3yemMblX NCTOYHUKOB

5. BbiBOAObI M npeanoxeHund

6. [aTa v nognucb KypcaHTa u npenogasartens

Bonpochbi 05151 caMornpo8epKu

UTto Takoe cnucok, kopTex, criosapb B NMnToHe?

Kak co3gatotca cnmuckn?

Kakve onepaumm MOXHO NPOU3BOANTL CO CNMCKaMmK?

Kak 3anucbiBaeTcs oyHKUUS onpeaeneHns AnnHbl cnmcka?

Kak oTcopTupoBatb CNCOK?

1
2
3
4. Kakue cywecTBytoT cnocobbl BbiIBOAA cnvcka?
5
6
7

. UTo HasbiBaeTca cTpokon B Python

8. MNepeuuncnute PyHKUMN N MeTOAbI PaboTbl CO CTPOKaMW.

9. Ains yero cnyxut gyHkums S.split?

10. [Ins yero ncnonbayetca pyHkumsa range()?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Mpaktnyeckoe 3aHsTMe Ne 17 Cucrtema koopauHaTt B rpacdumke Python,
ynpasneHue uBetoMm. [pumutuBsl B Python Wcnonb3oBaHue npoueanyp B
rpaduke.

Llenb 3aHATUS:

1. N3yuuTb noHaTne rpaduku Python;
2. OBnapgeTb onepauusaMn 1 MeTofamMu Hag npouenypamu B rpaduke ;

3. W3yuuTtb noHATHE npoueayp B rpaduke B Python;

Ucxo0HbIe OaHHbIe: TEOPETUYECKNI MaTepuan, nporpamma Python

CodeprxkaHue u rnopsiOoK 8bINOIHEHUS:
N3yunTb TEOPETUYECKYIO YacTb

BbIinonHUTL 3agaHus

MoanporpamMmbl npexae Bcero HeobxoaMmbl B CUTyauun, KOrga B pasHbIX YacTaX
nporpaMmmbl HEO6XO0OUMO BbIMOMHATL OAHU U Te Xe AEUCTBUS HECKONbKO pas. B Takom
cny4yae noBTOpsieMble onepaTopbl OPOPMAAITCA B BUAe PyHKLMM UM npoueaypsl, K
KOTOPOM MOXHO obpalwiaTtbCsa W BbI3blBaTb €€ BbINOSIHEHME W3 pasHbiX YacTen
nporpaMmmbl.

B python cywectByeTr gBa Buga peanusauum nognporpamm: YHKUMWM B ponuv
npoueaypbl U PYHKUMM B KNACCUYECKOM MOHMMAaHUW.

dyHKUMA B ponu npouenypbl nNpu3BaHa He BO3BPaTUTb 3HAYeHWEe B OCHOBHYH
nporpamMmmy, a BbIBECTM ero, NMMBOo BbINOMHUTL Kakne-nnbo aenctsnsa ¢ rnobanbHbIMU
nepemMeHHbIMK, NpY 3TOM He BO3BpaLlas rnofyyeHHble 3Ha4eHNs OCHOBHOW nporpamMme

(He ncnonb3ys KIN4YeBoe CIOBO return).

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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BepxHss neBasi Touka akpaHa
nmeet koopauHaty (0,0), ocb OX
HanpasneHa Bnpaeso, ocb OY —
BHM3, T.€. YEM HWXE Ha IKpaHe
pacrnonoxeHa Toyka, Tem 6onblue

ee koopanHaTta no ocu OY.

3apaHue Ne1 OnpegenuTb KoopaMHaTbl TOYEK, M30OPaXXEHHbIX Ha PUCYHKE:

Mpu nocTpoeHun nsobpaxkeHus n ero ohopMIeHNM BO3MOXKHO MCMOSb30BaHWe

HECKOJIbKUX LBETOB.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx




MO-35 02 09-00[.08.113

KMPK BIrAP® ®I'BOY BO «KI'TY»

NHPOPMATUKA

| C.217/233

Mpumep nporpammbl 1 pe3ynbTaT €€ paboTbl.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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from graph import *
penColor("magenta")
brushColor("blue")
rectangle(100,100,300,200)
brushColor("yellow")

polygon([(100,100), (200,50),(300,100),
(100,100)])

penColor("white")
brushColor("green")
circle(200, 150, 50)

run()

(200, 50)

(100, 100)

(200, 150) / (300, 200)

3apaHue Ne2 Vicnonb3ysa NonyyYeHHble 3HaHUs, HapucymnTe Nbylo cTaTUYeckyto

CLIEHY, KOTOpasi coaepXXUT He MeHee 3 pasNUYHbIX 06 bEKTOB, COCTOSALLMX M3 NSATU U

6onee NpMMUTUBOB.. MpUMEPOM CLieHbI MOXET SIBMATLCS Cneayowas KapTUHKa:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx

lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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BcnomorartenbHbIN anroputM — 3TO afnrOpUTM peLLEHNs Kakor-Nnmbo nogsanayn,
KOTOPbIN MOXET Bbl3blBaTbCA U3 OCHOBHOIO anroputMa.

B nporpammupoBaHum BCrnomMoraTtesbHble anropuTMbl HasblBaloT nognporpammamu. B
a3blke Python cywiecTByoT ABa Buga nognporpaMmm: npoueaypbl N yHKLUN.
Mpoueaypa — 370 NoanporpaMmma, Kotopas BblMOSTHAET HEKOTOPblE AENCTBUA Nocne
Bbl30Ba €€ N3 OCHOBHOM NporpamMmmbl unu gpyroun npoueaypbl. Kaxaas npouenypa
MMeEeT YHUKaIbHOE UMSI, MOXET MMETb NPOU3BOSIbHOE KOSIMYECTBO BXOOHbIX
napamempos. [py BbI30BE MpoLeaypbl yKasblBaoTCA ¢ghakmuyecKue 3Ha4yeHUust
napamempos.

JlokanbHble nepeMeHHbIe — 3TO NepeMeHHbIe, onpeaenéHHble B npoueaype, OHU
AOCTYMHbI TONBKO BHYTPU Npoueaypbl.

nobasnbHbie NnepemMeHHbIe — 3TO NepeMeHHble, onpeaenéHHble B OCHOBHOM
nporpamme. OHM JOCTYMNHbI BHYTPU Npoueaypbl TONbKO AN YTEHUS, a ANS U3MEHEHUs
TpebyeTca 06bABUTL MX B Npoueaype nocne cnyxebHoro cnosa global.

Mpoueaypa HaunHaeTcs cnyxebHbiMm crioBom def (define — «onpegennTby).
dopmarnbHble NapameTpbl Npoueaypbl NepedncnaTca Yepes 3anaTyio.

Onepartopsbl, BXoAsLMe B Teno npoueaypsl, 3anuceiBatoTcsa ¢ oTcTynoMm. Npoueaypa
AOMMKHa BbITb onpefeneHa 4o NepBoro e€ BbI30Ba.

def <umsa>(<napameTtpbI>):

<onepartopbI>

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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BbI30B npoueaypbl OCYLWECTBISETCS MO €€ UMEHU C YKasaHMeM pakTU4eCKuX
napamMmeTpoB (aprymeHToB).

<nmMA>(<aprymeHTbI>)

lMpumeyaHue: Mexay cbopmanbHbIMU 1 (haKTUHECKUMU NapaMmeTpamun JOSDKHO BbiTb

COOTBETCTBUE MO KOJTMYECTBY, NOPAOKY creaoBaHnAa n tuny.

3apauva: NocTponTtb durypy:

Ocob6eHHOCTb: Tpu noxoxune purypobi.

O6Luee: paamepbl, yros noBopoTa

OT1nunyus: KoopauHaThl, uBeT
OT1nnums obosHavyaem Kak nepemMeHHble,

OHW OyayT napameTpamu npoueaypsl.

(x. y-60) [MapameTpbil:
60 X, Y — KoopauHaTthl yrna
C — UBEeT 3anunBKu

(X, y) 100 (}(+1 UO, y)

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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NMporpamma c npoueanypou

60 from graph import *

def treug(x, vy, c):

(199199 brushColor (c)
(200,100)
100 polygon([(x,y), (x,y-60),

(x+100,y) ,(x,¥)1 )
penColor ( "black" )

treug ( 100, 100, "blue" )

(200,160)

BLIBOBLI 4 treug ( 200, 100, "green" )
npoueayp.l treug ( 200, 160, "red" )
' run () Y

apryMeHThl (3Ha4eHus
napamMeTpoB)

3apaHue Ne3 Vicnonbays ogHy npouenypy, NOCTpOUTb NPeasioXKeHHble purypbi:

OueHka «3» OueHka «5»

OueHka «4» OueHka «5»

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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CodepxxaHue omyema:
1. HanmeHoBaHMe nNpakTM4eckoro 3aHATUS
2. Uenb 3aHaTtus
3. BapuaHT 3agaHus
4. OT4yeT O BbLINOMHEHMM Ha Kaxabl 3Tan pasgena «CogepxaHve W NOpPSOoK
BbINOSTHEHUS 3aJaHUSA»
5. Cnncok ncnonb3yembiX MICTOYHUKOB
6. BbiBOAbI 1 NpeasnioxXeHust

7. data n nognucb KypcaHTa u npenogasaTens

Bonipocbi 0r1si caMorposepKu:
. YTo ncnonb3yoT 4na HanMcaHus NporpaMm ¢ rpadomyecknMmm BO3MOXHOCTSMN?
. Kakor onepaTop no3BonsieT HapncoBaTb TOUKY Ha 3KpaHe?

. Kakon onepartop no3BosideT HapucosaTb JIMHUIKO U I'IpFIMoyFOJ'IbHI/IK?

A WO N -

. Kakne onepatopbl N0O3BONAT HAPMCOBATb 3aKpalleHHbIA NPSAMOYrOfbHUK?
5. Kakon onepaTop no3BonsieT HapMcoBaTb OKPY>KHOCTb?

6.410 HasbIBalOT Nognporpammamm?

7. Kakve Bnabl nognporpamMmm U3BeCTHbI?

8. Korga uenecoobpasHo ncnonb3oBaTb NOANPOrpaMmbl B rpadmnke?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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MpakTuyeckoe 3aHATMEe Ne 18 WUcnonb3oBaHue uUuKNa B rpacgpuke u
3aKpawuBaHue obnactemn

Llenb 3aHsmus:
1. U3yuntb noHaTMe uukna B rpaduke B Python;

2. OBnageTb onepauusiMm n Metogamu paboTbl C LMKNnamu B rpaduke;

UcxoOHbIe OaHHbIe: TeEOPETUYECKNI MaTepman, nporpamma Python

CodepxxaHue U nopsiOoK 8bINMOSIHEHUS:
N3yunTb TEOPETMYECKYLO YaCTb

BbinonHuTb 3agaHusa

ANropuTMbl ONUCKLIBAKOTCS C MOMOLLbIO TPEX OCHOBHbIX CTPYKTYP:

1) cnepoBaHus;

2) BeTBNeHus;

3) noBTOpPEHMS.

ARropuTtM MNOBTOPEHUA - OMNUCaHWE MOBTOPAILINXCA OENCTBUMA.  AMTOPUTM MNOBTOPEHMUS
MOXeT OblTb 3auMKNEeHHbIM W UMETb NPUHyAUTENbHOE npepbiBaHNne U MoOXeT OblTb C

CbVIKCI/IpOBaHHbIM YUCITOM ﬂOBTOpeHl/II7I C eCTeCTBEHHbIM OKOHYaHMeM NOBTOPEeHNA Unn Uukna.

3aIMKIeHHBII KT
AITOPUTM

5 MOBTOpEHUN U
OKOHYaHUE
aJIropuT™Ma

Heorpannuennoe
YUCJIO TIOBTOPEHUM

B a3bike Python 06bl4HO UCMoOnb3yIOT ABa BUAA LIMKIOB:

— «umkn WHILE» wunm «uukn c npegycrnoBMem» M nonpobyem
HarncaTtb nepBbi€ Urpbl.

WHILE — «noka» B nepeBoge C aHrfIMNCKOro

Hanpumep:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 1o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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[Moka <BbINOMHSIETCA ycrnoBue>. genatb

n=0 Kakne-to 0encTBuUS.
while n<3: «Moka n MeHbwe 3, npumbaBnsaATb K n
n=n+1 eauHuLy»

L|,I/IKJ'I NnoBTOPAETCA, NMOKa YycJjioBne MCTUHHO,
€CIln Xe HeT, UUKIT 3aKaH4YnBaeTCA

— umkn ¢ napametpom FOR.

B pesynbTaTe paboTbl NPOrpaMMbl CrOBO
foriinrange(5):  (Mpugetl» Gymer HaneuaTaHo 5 pa3. Range —
[Mana3oH B nepeBofe C aHrnuiickoro. Mpu 3ToMm

print("Mpueet!") _
nepeMeHHasi i Mo Mepe BbIMOMHeHUs Lukna byget

npuHuMaTb 3HadeHna 0, 1, 2, 3, 4.

for i in range(3, Mpn aTOM NnepemeHHas i byaeT npMHUMaTb 3HaYEeHUs
20): or3 8019
print(i)

40 100 160

0 (-5 . . CACAS 9 v 5
TO MEHAETCA ¢

circle (/_40, 20 ) 9 K 5
/ aK MEHFIBTCFI X?
circle ﬁ 100, 40 20 )

circlef( 160, 40, 20 )

.’"’ = ~
/ X
/ J

7

x = "cpenaii 5 pas"

for i in range(5):

circle(x, 40, 20)

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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40 100 160

1-4 paa; 9 Uto meHseTca ansa 2-ro psga?
x = 40
for i in range(5): oMO}KHO caenartb 310
circle(x,|40| 20) npouenypowu cl
x 4= 60 N lJ napameTpom y!

from graph import *

def row ( y ):
x = 40 npouenypa
for 1 in range(5): [

circle(x, y, 20)

x += 60
y = 40
for k in range(3): Bbl30B
row (y ) npoueaypbl
y += 60
] BHU3 Ha 60

3agaHve Nel Mcnonb3yss uuknbl M npoueaypbl, Hapucynte ysop. Yucno

I'IOBTOpeHI/IIZ pUCyHKa N BBeguTte C KiaBuaTtypbl.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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| BapuaHT [l BApuaHT
OLI,eH Ka «3»: BeecTyn ¢ knaBmatypbl uncno N 1 HapucosaTb
N psiaos no S Kpyros.
«3» Mpumep (N = 3):
OLI,eH Ka «4»: Beectu ¢ KnaBuatypsl umcno N 1 HapucosaTb «4»: Vlcnonb3ays UMKNbI U NpoLeaypbl, HapucyiTe
13 KpYros NpsiMoyronbHblil pasamepom N Ha N. y3op. Yucno nosTopeHni pucyHka N BBeauTte ¢
«4» MNpumep (N = 3): KnaBuaType!
. Mpumep (N = 3):
OLI,eHKa «5»: BeecTn ¢ knaBmatypsl ymcrio N 1 HapucosaTe «5»: Micnonb3ays LMKIbI M NPOLEAypbl, HapUCyinTe
13 Kpyros paBHoBenpeHHbIN TPEYTONbHUK C y30p.
«5» BbicoTor N. Kaxapbli psig AoskeH ObiTh
MoKpalLeH B CBOW LiBET. NXNVNVNX
et ) I
® PULAP VAP

CodepxaHue omyema:
1. HaumeHoBaHme npakTnyeckoro 3aHATUS
2. Llenb 3aHaTns
3. BapuaHT 3agaHus
4. OTyeT O BbLINOMHEHUN Ha Kaxabln atan pasgena «CogepxaHne n nNOpPALOOK
BbINOSTHEHUS 3aaHUA»
5. Cnncok ncnonb3yembiX MCTOYHUKOB
6. BbiBOAbI 1 NpeanoxeHust

7. lata n nognunck KypcaHTa v npenogasartens

Bonpocbi 0r1si caMorposepKu:
1. YTto npeacrasngeT cobon anroput™m NOBTOPEHNA?
2. Kakvne Bnabl UMKNOB N3BECTHbI?

3. Korga uenecoobpasHo ncnonb3oBaTh LUKKIbl B rpaduke?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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MNMpakTuyeckoe 3aHATME Ne
dyHkuun B Python

Llenb 3aHamusi:

1. OBnageTb  onepauusimMu

19. MNocTpoeHne rpacpmkoB MaTeMaTUyeCKUX

n MeTo4amMu  MOCTPOEHMST  rpadhmKoB

MaTeMaTuyecknx yHkumn Python;

UcxoO0HbIe OaHHbIe: TEOPETUYECKNI MaTepuan, nporpamma Python

CodeprxkaHue u rnopsiOoK 8bINOIHEHUS:

N3yunTb TEOpeTUYECKYLO YacTb

BbIinonHUTL 3agaHus

3agava: noctpouts rpauk PYHKUMM y = X2 Ha OTpesKe oT

-2 0o 2.

AHanus:
MakKCcmMarnbHoe 3Ha4veHune
Voax =4 NpU x =12
MWUHUUMArIlbHOE 3Ha4eHne

Y.li

»

Ymin=0 Npy x=0

»>

X

MpoGnema: gyHkuus sagaHa B MaTemMaTyeckoli cucteme
KoopaWHaT, CTPOWUTL HaZo Ha 3KpaHe, yKkasbiBas

KOOpAOWMHaThl B NMUKCENAX.

MNpeo6pazoBaHue KoopaUHaT

MaTemaTtuyeckas SKpaHHas cuctema
cucTeMa KoopavHaT KoopauHaT (nukcenu)
Xo
Y (0.0)

k — macwumab (gnuHa
n306pakeHNs eaUHUYHOTO x.=
oTpe3ka Ha 3KpaHe) Y. =

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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Pucyem ocu koopauMHaTt

CTpOMM no TO4YKam

from graph import *

X = xmin # HavYanepHOE BHAYEHME X
x0 = 150 # mauanmo xoopmMHAT
h = 0.02 # mar uMsMeHeHMSs X
y0 = 250 penColor ("red")
k = 50 # mMacwrab while x <= xmax:
xmin = -2; xmax = 2 # npegens no x Yy = x*x # dyuxums
line (0, y0, x0+150, y0) xe = x0 + k*x ‘ 3KpaHHbIE KOOpAWHATbI
. = _ (B NuKcensx)
line(x0, 0, %0, y0+20) ye = y0 - k*y | :
point (xe, ye) # Tourka Ha =kpaHe
X += h # x crmepymomer To4Yke
run ()

CoeguMHAEM TOYKM NMUHUAMMUN

Wpes: cHadana co3gaém B NaMsiTu MaccuB TOYEK, 3aTeM
CcoefIMHAEM TOYKU NIMHUAMUK (polygon)

points = [] |# nycToii Maccus

while x <= xmax:
y = x*x obasnaeM To4K
xe = x0 + k*x 4 B MacCHB y
ye = y0 - k*y
points.append( (xe, ye) )
x += h

penColor ("red")
polyline (points) # pmcyem nuummo!

3agaHue Ne1 MNoctponTtb rpacomkm OyHKUUIA:

OueHka

-~

y=-x

«3»

Ha oTpeske [-2,2].

' MNocTpouTb rpadurk doyHKLUN 4

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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OueHka

«4»

OueHka

«5»

Ha oTpes3ke [-2,2].

x=y*n x=-y°

«5»: MocTpoutsb rpadumKm yHKLKIA

CodepxaHue omyema:

v

1. HaumeHoBaHune NPaKTU4YEeCKOro 3aHATUA

2. Llenb 3aHaTns

3. BapuaHT 3agaHus

4. OTyeT O BbLINOMHEHWM Ha Kaxabli aTan pasgena «CoaepxaHue M MopsaoK

BbINOJIHEHNA 3aaHNA»

5. Cnuncok ncnoJyib3yemMblX NCTOYHUKOB

6. BbiBOAbI 1 NpeanioxXeHust

7. data n nognucb KypcaHTa u npenogasaTens

Bonpochbi 0515 caMornpo8epKu:

1. Kak nocTpounTb 3KpaHHY CUCTEMY KoopauHaTt?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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2. Kak nocTpouTb TO4kM rpacumka?

3. Kak coeanHnTb NOCTPOEHHbIE TOYKN?

MNMpakTnyeckoe 3anaTne Ne 20 AHumauusa B Python

Llenb 3aHsmusi:
1. OBnageTb onepaumamm n Metogamum paboTbl ¢ aHMMauuen B rpaduke
Python;

UcxoOHble OaHHbIe: TeopeTudecknin matepman, nporpamma Python

CodeprxaHue u rnopsiOoK 8bINOIHEHUS:
N3yunTb TEOPETMYECKYIO YaCTb

BbIinonHUTL 3agaHus

AHumauumsa (aHrn. animation) — oXxxuBrneHne n3obpaxxeHnsi Ha aKpaHe.

3apava: BHyTpu cuHero kBagparta 400 Ha 400 nukcenen cneea HanpaBo ABUraeTcs
xenTtbin kBagpat 20 Ha 20 nukcenen. lNporpamma ocTaHaBNMBaETCH, €CIK HaXaTta
Knaesuwa Esc unu kBagpart gowlen Ao rpaHuubl CMHen obnacTtu.

MpuBA3Ka: cocTosHNe ob6beKTa 3agaeTcsa KoopamHatamu (X,y)

(x, s{)

(x+20, y+20)

MpuHUMN aHUMaumu:
1. pucyem obbekT B Touke (X,Y)
2. 3apepXKa Ha HECKOJTbKO MUIITUCEKYHA,

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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3. cTupaem ob6bekT

4. nameHsiem koopauHatbl (X,Y)

5. nepexoaum Kk wary 1

B Python Bce durypbl, U3 KOTOPbIX COCTOUT PUCYHOK, — 06 BEKTbI (YMEIOT

nepepucoBbiBaTb cebst camn)!

obBLeKT

cMelleHWA Nno ocAam

mpve0bjectBy(05j, dx,ﬁay)

HaqaananKapTMHKa

from graph import =* CUHUIA

brushColor ("blue") KBajpar

rectangle (0, 0, 400, 400)

x = 100 HayanbHble

y = 100 KOOpAWHaTbI - -
KENThIN

penColor ("yellow") KBagpaT

brushColor ("yellow")
obj = rectangle(x, y, x+20, y+20)

run()

OBuxeHue
def update():

moveObjectBy (ocbj, 5, 0)
if xCoord(obj) >= 380: # ecnm mmmen
close () \ # sa rpanmay

|
x-KoopaAuHaTa ‘

onTimer (update, 50)

BbI3bIBaTb update
kaxnable 50 mc

Beixon no Escape

Co6kiTHe (aHrM. event) — U3MEHEHWE COCTOSHUSA
Kakoro-To o6bekTa B nporpamMMe (Haxatvie Ha
KIaBuLLY, LLEMYOK MbILLbLIO, MEPEMELLEHNE WU
WN3MEHEHWE pa3MepOB OKHa 1 T.1.).

06paboTymk cobbITvA Ko KnasuLim

Esc =27
def keyPressed(event) :

if evenh\keycode == VK_ESCAPE:

close() | # BaKpHTE OKHO
‘ BbI3blBaTb Npw
HakaTnn nroboi
KraBuLLn

onKey (keyPressed)

ycTaHoBKa
obpaboTtunka cobbITUs

MonHaA nporpamma

from graph import *
def update() :

def keyPressed (event) : npoueayps! )

brushColor ("blue")

rectangle(0, 0, 400, 400)

x = 100

y = 100

penColor ("yellow")

brushColor ("yellow")

obj = rectangle(x, y, x+20, y+20)
onKey (keyPressed) 06p660TKa
onTimer (update, 50)} COBBLITUI
run ()

3apaHue Ne1:

OueHka

Keagpar asuraetcsi cnpasa
«3» Haneso:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx
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OLleHKa ﬂBa KBaapara ABuUratoTcA B
«» rarpaBnon
OLeHKa e 4 omamaiatan or crono
« 5 » CUHero Keagpara:
anaBneHue KnasuwamMmu
3apauva: KEnTbl KBaapaT BHYTPU CUHErO KBagpaTa
ynpaendaeTcyd KrnasulaMn-cTpernkamu. KD,El,bI KInaBWLL:
Bneso — 37 BBEepXx — 38 Esc— 27
Bnpaso — 39  BHW3 — 40 VK ESCAPE
Mpobnema: Kak N3MeHsTb HanpaBreHue OBWKEHNA?
O6paboTyuK cobbITUSA: =37
def keyPressed(event) : ‘
if event.keycode == VK LEFT: =39
moveObjectBy (obj, -5, 0) P .
elif event.keycode == VK RIGHT:
moveObjectBy (obj, 5, 0) VK UP =38
# pmanpme — caMm. . .

3apaHue Ne2:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx

VK_DOWN =40

onKey (keyPressed) # ycraHoBMTE obpaboTumk
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OueHka

«3»

OueHka

«4»

OueHka

«5»

«3»: Ksagpar B camMoM Havane
CTOWT B NMPaBOM HVDKHEM
yrry, v ABUraeTcs npu
HaXaTWUW CTPENOK TOMNbKO
BBEPX UIK BMEBO:

«4»: Ksagpar gsuraetca npw
HaXXaTuu cTpenok, oAHaKo He
MOMKET BbIATM 3a rpaHuubl
cUHero Ksagpara:

«5»: [1Ba kBagpara, ogunH
ynpaBrnseTcsa cTpenkamMu,
BTOPOI — NoBbIMK ApYrvMK
knaBuwamu. Oba He MoryT
BbIATW 3@ rpaHuLbl CUHETO
nonsi.

CodepxaHue omyema:

1. HaumeHoBaHMe npakTnyeckoro 3aHATUSA

2. Llenb 3aHaTns

3. BapuaHTt 3agaHus

4. OT4yeT O BbIMNOSIHEHUN HA KaxAblh 3Tan pasgena

BbINOJIHEHNA 3aaHNA»

5. Cnuncok ncnoJib3yemMblX NCTOYHUKOB

6. BbiBOAbI 1 NpeanoxeHust

7. laTa n nognnck KypcaHta 1 npenogasartesns

Bonpochbi 0risi caMornposepKu:

1. YT0 HasbIiBaeTca aHMmaumen?

2. Kak MOXXHO MMUTMPOBATL ABMXEHNE 0OBHEKTOB?

3. Kak MoXHO ynpaBnsitb ABUXEHMEM C MOMOLLIbIO KNaBuLL?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHsuwemycs 8 1C: Konnedx

«CopepxaHne u nopsgok
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