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BBenoeHue

Pabouen nporpammon auCUMNAUHBLI NpegycMoTpeHo 20 npakTUYeCcKUX 3aHATUN B
nepBoMm cemectpe M 21 npakTuyeckoe 3aHATME BO BTOpPOM cemecTtpe. Lenbo ux
npoBeaeHus aBnseTcs npuobpeTeHne nonb3oBaTenbCkmMx HaBblkoB paboTsl ¢ MK, Hapsay
C 3aKpenfieHneM UMEKLLMXCA YMEHUM B Mpouecce MNPakTUYECKUX 3aHATUM KypCaHTbI
nony4aroT HaBblku1 Mo npumMeHeHuto MNK Ha cTapLlimnx Kypcax n B cBoen NpodreccroHarnbHom
AEeATENbHOCTMW.

BbinosiHeHMe  nNpakTUYecKMX 3aHATUA  HanpaBfieHO Ha  opMUpoBaHUE Yy
oby4aroLwmxca crnegyowmx KoMneTeHUnn:

- 0bLWwme KoMneTeHUNH:

OK 01. BbibupaTtb cnocobbl pelleHust 3agad npodeccnoHanbHON OesaTerbHOCTH,
NPUMEHNTESBHO K pasfIYHbIM KOHTEKCTaM.

OK 02. Wcnonb3oBaTb COBpEMEHHbIE CpeACcTBa MOMCKa, aHanms3a nu nHTepnpeTaumm
WHpopmauunm 1 MHPOPMALMOHHBIE  TEXHONOMMW  ANS  BbINOMHEHUA  3agad
npodeccnoHanbHoOW AeATenNbHOCTH.

CopepxaHue yyebHOM nporpamMmmbl NpU OrpaHUYEHHOM BPEMEHWU, OTBEAEHHOM Ha
n3ydeHne aucumnnuHbl «MHgopmaTuka», TpebyeT oOT obyvarowmxcss 3anoMuMHaHus
n3ydaemoro martepvana u pasBUTUA YMEHWIN, HaBbIKOB CaMOCTOATENbHOM paboTbl C
y4yebHOM nuTepaTypor U nepcoHarbHbIM KOMMNbIOTEPOM. BaxkHoe MecTo 34echb 3aHMmatoT
npakTU4ecKne 3aHATUS MO anropuTMu3aumm U NporpaMMmMpoOBaHNIO, KOTOPbIE pa3BUBalOT
norn4yeckoe MblwneHne obyyaroLmxcs, TBOPYECKUA NOOXOA K peLLEHMIo 3a4ad.

MpodunbHasa cocTtaenawwas oblieobpasoBaTenbHOM ANCUNNNUHBLI MHdopMaThka
OCYLLIeCTBNAETCA:

1. TllyTem guaakTU4YeCcKUxX eguHuL nporpamMmmbl No MHOPMAaTUKE, 3HAHME KOTOPbIX
oyoet Heobxogmmo npu ocsoeHun [MNCC3 CMNO mn B 6yaywen npogeccnoHanbHON
AeATenbHOCTN.

2. Yepes mexnpeaMeTHble CBA3W OUCUMMMWHBI C gucuunnvHamun  «dusukay,
«MaTtematuka» n ¢ npodunbHbiMm gucuunnmHamm MNMACC3 Cro

3. Yepes opraHmsaumio BHeayauUTOpPHOM CaMOCTOSATESTbHON paboThl,
HanpaBfiEHHOW Ha paclupeHue u yrnybneHme 3HaHun, KoTopble ByayT Heobxoaumbl Npu
OCYLLECTBMEHUM NPOGECCNOHANBHON AeATENBHOCTHU

lMepea npoBegeHMEM NPaKTUYECKNX 3aHATUI oByvatowmecs obs3aHbl npopaboTaTb

TEOPETUHECKYHD HYacCTb MPAKTUYECKOIo 3aHATUA, YACHUTb UeNb 3adaHunA, O3HAaKOMUTbCA C

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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cofepXaHnem 1 nocriefoBaTeNbHOCTBIO ero BbIMOMHEHUS, a nNpenodaBaTerib NPoBepUTb
NX FOTOBHOCTb K BbIMOMHEHUIO 3aaHus.

3agaHns NpakTUYeckux 3aHaTUi BbiNonHsATCS Ha MK, kaxabiM obyyarowmmes 1 B
KOHUE 3aHATUSA NpoBepsieTcs npenogasaTesieM.

Mocne kaxgoro npPakTUYEecKoro 3aHATMS obyvarolmecs [OOMKHbl MOArOTOBUTH
OTBETbl Ha BOMPOCLI B NUCbMEHHON hopme (BO3MOXHA yCTHas dopma) U caaTb OTYET O
npogenaHHon paboTe npenogasaTento. TOMbKO MOCNe 3TOro0 MpakTUYecKoe 3aHATMEe

6yﬂ,eT OLEeHEHO npenogaBaTtesrnem.

Ypok Ne1 TexHuka O6e3onacHoCcTU npu paboTe B KOMNbLIOTEPHOM Knacce.
Be3onacHocTb, rurmeHa, aproHomMuKa, pecypcocoepexeHue

Llenb 3aHsmusi: O3HaKOMUTb C TEXHUKOW ©e3onacHocTn npu pabote B kabuHeTe
NHJOPMATUKN

Mo3HaKoOMUTb C MOHATUSIMU TUIMEHa, 3ProHOMUKa U pecypcocbepexeHune

UcxoOHble OaHHble: pa3faToyHbl MaTepuarn, >KypHan MHCTpyKTaa Mo TeXHWUKe

6e3onacHocTn

CodeprxaHue u nopsidok 8bINOSIHEHUS 3a0aHUsi:

1. TPABUNA TIOBEOEHMA YYAWMXCA B YYEBHOM KABUHETE
NHOOPMATUKA

1.1. Haxogdack B kabuHeTe nHpopMaTUKK, yyaumecs obs3aHbl:

e coOnogaTb AMCUMNAMHY W NOPSAOK, MpaBuna TexHUkn 6e3onacHoCcTn wu
4YUCTOTY;

e 3aHMMaTb pabo4yme MecTa COrfacHO yKasaHuaM npenogaBaTenia U He MEHSTb
NX CaMOBOJIbHO;

e 3aHMMATLCA TONMbKO TeM BUOAOM [EeATENbHOCTWM, KOTOPYK onpeaenvn
npenogasaTternb;

e HemedneHHo  coobwatb  npenogasaTento O  fOObIX  3aMEYEHHbIX
HencnpaBHOCTAX 060pyLOBaHNA NN HEBEPHOM paboTe nporpamMHOro obecneyeHus;

e HemefsflieHHO coobwaTtb npenogasaTtento O nboM crydyae TpaBmaTuaMa B
KabuHeTe, 0COBEHHO OT ANEKTPUYECKOro TOKa.

1.2. Haxogdack B kabuHeTe MHpopMaTUKK, yHaLMNcs UMeEeT NnpaBo:

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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e Ha MOMOLLb N KOHCYNbTaLUUIO NpenogasaTens;

e  CaMOCTOATESIbHO 3KCTPEHHO OTKMHOUYUTL ANeKTpoobopyaoBaHne, ecrnm OT 3TOro
3aBUCUT 6€30NacHOCTb E€ro NN OKPYXKakoLLMX.

2 MPABUNTA TEXHUKN BE3OINACHOCTW B KABUHETE MHOPOPMATUKA

1. NCTOYHUKIN ONMACHOCTMW:

e anekTponpubopbl C HanpshkeHneMm nutaHmsa 220 B, MOHUTOPbLI U TENEBU3OPLI,
KOTOpble MOTYT IBUTbCA UCTOYHUKOM 3S1EKTPOTPaBMaTmU3mMa;

e Hanu4yme anekTponpmnbopoB yBENMYMBAET ONACHOCTb BO3ropaHus;

e  MOHUTOPblI KOMMbIOTEPOB, TENMEBU3OPbLI SBMAAKTCA CnabbiMM WUCTOYHMKAMM
WOHU3MPYIOLWLEro  U3MYYEHUA  3NEKTPOMArHUTHbIX,  3MEKTPUYECKMX U MarHUTHbIX
cTaTU4eCKnX rnomnen.

3. MPABUIJIA BE3OINACHOCTU

3AMNPELWWAETCA:

e paboTaTb C anekTponpubopamn, WUMEKLLMMU MNOBPEXAEHUA KOpryca unm
N30NSaUMN COeANHUTENbHbIX NPOBOAOB;

e MNPOU3BOAUNTbL CaMOBOJSIbHOE NepEKYeHne pasbEMoOB 060pyaoBaHNS;

e MPMHOCUTb N CaMOBOJIbHO NOAKMYaTh Kakoe-Nnnbo obopyaoBaHue;

e BCTaBNATb B OTBEPCTUE NPUOOPOB NOCTOPOHHUE NPEAMEThI;

e  BbIKNOYATb UNK BKITOYaTbL NpUbopbl 6e3 paspelueHnsa npenogaBaTens.

Ecnn npousBoguTCsl BbIKITOYEHNE/BKITIOMEHNE, TO WHTEpPBAn BPEMEHW Mexay
BKIMIOYEHNEM/N BbIKIIOYEHNEM/BKINKOYEHNEM OO0ITKEH ObITb HE MeHee 15 cekyHA.

B CNNYYAE NMOPAXEHUA SNEKTPUYECKMUM TOKOM, HEOBXOAUMO:

e MpeKpaTUTb [OeNcTBume Toka (Nydwe BCEro 3KCTPEHHbIM  BbIKNHOYEHUEM
npubopoB., T.K. MOMbITKA OTTALWMUTL NOCTPaAaBLUEero MOXeT NPUBECTU K MOPaXXEHUIO TOKOM
crnacatwoulero);

e HemedneHHo coobWwnTb O npoucllewem npenogaBaTtento (gaxe ecnu Ha
nepBbIN B3rNag BCE 060LWN0Ch NErKMM UCNYrom);

e OKasaTb NepBY MOMOLLb, ecnn Heobxogmma.

4. NPABUINA NMOXXAPHOW BE3OMACHOCTU

3AMNPELWWAETCA:

e UCMONb30BaTb UCTOYHMKM OTKPBITOrO OrHSA (CAMYKK, 3aXuranku, netapabl u ap.);

e MPUHOCUTbL Ha YPOKM JIErkoBOCMNIIAMEHSIOWMECH BellecTBa (Naku, Kpacku,

nopox u T.n.);

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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e MOMb30BaTbCs HeucnpaBHbIMW 3nekTponpubopamu (B cnyyae noSABNEHUsN
cneunduyeckoro 3anaxa ropsiwen m3onsauMmM, COOTBETCTBYHOLWMIA Npnbop Heobxoammo
HemMeLneHHO OTKITYNTb U COOBLLNTL YUNTENIO);

e 3arpoMoxpgaTb WM 3aKkpbiBaTb MPOXoAbl K MNyTAM 3Bakyauum U OOCTYyN K
cpencTBam NepPBUYHOINO NOXapPOTYLLEHWS;

e MPOM3BOAUTH TYLUEHWE BO3rOpaHUs HE OTKITHOYEHHbIX ANIEKTPonpmMbopoB BOAOWN
NN OBbIYHBIMY OTHETYLUNTENAMMU;

e MpuMBreKaTb yYalMXCs K TYLLIEHUIO noxapa.

B CNNYYAE YIPoO3bl NMOXAPA  (Bo3ropaHus, 3aAbIMNEHHOCTb)
HEOBXOOUMO:

e HEeMe[fIeHHO OTKMYNTbL BCE anekTponpubopbl, onpeaennuTb WUCTOYHUKK
BO3ropaHusi  (3agbIMIEHHOCTM) W NUKBMAMPOBATL €ro  CcpeacTBamMu  MEPBUYHOIO
NOXXapOTYLLUEHUS;

e  €CINY NepBUYHbIE AENCTBUS NO NIMKBUOALMN BO3ropaHnsa B TEYEHNE NEPBbIX XKe
MUHYT He Janu pesynbTaTa, ydallmecs 9BaKyMpylTCsl COrfacHO nraHy aBakyauuu, no
LLUKONEe 0bbABNSAETCS TpeBora, coodLiaeTca o noxap.

CAHUATAPHO-T’MMEHMNYECKME HOPMbI NP PABEOTE C KOMIMNBbKOTEPOM

TpeboBaHWA K opraHMsaumnm 3aHaTUM B kabuHeTe MHdopMaTUKu

e  PacCTOSIHME OT LeHTPa 3KpaHa [0 rnas yyalmuxcst JOIMKHO BbiTb He MeHee 60
CM;

e BpPEMSI MHTEHCMBHOW HeMpepbiBHON paboTbl Ha KOMMbHOTEPE He [OOJMKHO
npesbiWwaTb 25 MUHYT, Nocre Yero ob6si3aTeneH nepepbiB C Pa3MUHKOW;

e B kabuHeTe OomkHa ObiTb obecneyeHa BEHTUNAUMA U NPOBETPUBaAHUE MeXOY

ypoKkamu.

Teopemu4eckuii Mamepuan

JpP20HOMUKa — Hayka O TOM, KakK N0AN C UX pPasnmnyHbIMU (OU3NYECKUMU SaHHBIMN
N  OCOBEHHOCTSIMU >KMU3HEAEATENbHOCTM B3aMMOAEWCTBYOT C 000OpyoOBaHMEM MU
MalUMHaMK, KOTOPbIMU OHW MOSNb3YHTCS.

Lenb 3p20HOMUKU COCTOUT B TOM, 4YTObObLI obecneuntb KoMopT, 3P HEKTUBHOCTD
1 6e30nacHOCTb MpY MOMb30BaHMM KOMMbIOTEPAMU YXKe Ha aTane pa3paboTkn knasmaTtyp,
KOMMbIOTEPHbLIX nnart, paboyen mebenn w aOp. ANa  yCTpaHeHusi  PU3N4ecKoro

anckomagopTa n npobnem co 340poBbLEM Ha pabodem mecTe.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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B cBasn c Tem, 4to BCE€ OGonblue ntogen MNPOBOAAT MHOIMO BPEMEHM nepes
KOMMbIOTEPHBIMA ~ MOHUTOPaMW, Yy4YeHble MHOrMx obnacten, BKMAYasi aHaTOMWUIO,
NMCUXOSIOTMI0 U OXpaHy OKpyXalLllenh cpefbl, BOBIEKATCA B U3y4eHue npaBUSibHbIX, C
TOYKM 3PEHMSA SPrOHOMMKM, YCNOBUA paboThbl.

Tak HasbiBaeMble 3p2oHoMu4yeckue 3abonesaHuss — ObiCTpopacTywmn BuUg
npodeccnoHanbHbIX 6onesHen.

Ecnu B opranunsauumn paboyvero mecta onepartopa K gonyckaetca HeCOOTBETCTBME
napameTpoB Mebenu aHTPOMOMETPUYECKMM XapaKTEPUCTMKAM 4enoBeka, TO 3TO
BbI3bIBAET HEOOXOOMMOCTb NOLAEPXKAHUS BbIHY)XAEHHON paboyen no3bl U MOXET
NPUBECTU K HapyLUEHUAM B KOCTHO-MbILIEYHON U nepudepnyeckon HEepPBHOM CUCTEME.
AOnuTenbHbIn AUCKOMMOPT B YCIOBUAX HEJOCTAaTOYMHOW (PU3NYECKOW aKTUBHOCTU MOXET
BbI3blBaTb pa3BuUTME OOLLEr0 YTOMIIEHUS, CHUXEHUS paboTocnocobHocTH, 6onn B obnacTtu
LLUEN, CMUHbI, NOSICHMLbI. Y OonepaTopoB 4acTo AMarHOCTMpYlTCs 3aboneBaHusi OnopHo-
ABuUraTenbHOro annaparta u nepudepmnyeckon HEPBHON CUCTEMbI: HEBPUTbI, PaguKyrnTbl,
OCTEeOXOHAPO3 1 Ap.

[MaBHOM 4YacTblo MNPOMPUNAKTUYECKUX MEPONPUATUIA B IProHOMUKE SABMSETCS
npasuibHasa nocagka.

HezamueHble nocnedcmeusi pabombl 3a MOHUMOPOM BO03HUKarom u3-3a
moeo, Ymo:

a) Haw rna3 npegHasHayeH Ana BOCMPUATUS OTPaXEHHONo CBeTa, a He
N3ry4aemoro, Kak B crlydae ¢ MOHMTOPOM (TENEBU3OPOM),

6) nonb3oBaTento NPUXOAUTCA BrnsgablBaTbCA B NMHMM U OYKBbl HA 3KpaHe, 4To
NPUBOAMT K MNOBbLILLEHHOMY HaNPSXKEHUIO rMasHbIX MbILLLL.

[Ana HopmanbHOM paboTbl HYXXHO MNOMECTUTb MOHWUTOP Tak, 4ToObl rnasa
nosfib3oBaTens pacnonarannucb Ha pacCTosiHUK, PaBHOM MOMyTopa AnaroHansiM BUOMMOWN
4YacTu MOHUTOpA:

- He meHee 50-60 cm gnga 15" MOHUTOpa;

- He MeHee 60-70 cm anga 17" MOHUTOPA;

- He meHee 70-80 cm anga 19" MOHUTOpPA;

- He meHee 80-100 cm gna 21" moHuTOpa.

Ecnu 3peHne He nossBonseT BblOepXUBaTb 3TO PaCCTOAHME, Torda YMEHbLUUTE
paspeLlleHne n3obpaxeHus n ysenudbTte WpUQThl.

OnTmanbHas gnaroHanb akpaHa ans paboT ¢ TEKCTOBbIMU OKYMeHTamu - 15"-17"

C paspewennem 1024x768. Onsa rpadcduyeckmx pabot Heobxoanm moHuTOop 19"-21" npwu
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paspeweHun 1280x1024 v Bbiwe. Ona urp pekomeHayetcs 17"-19". MoHuTOpbl 605bLINX
anaroHanen npuobpeTtaTb He peKkoMeHOyeTcs, T.K. OT paboTbl 3@ CAULIKOM KPYMHbIMN
MOHUTOpPaMU, MO CrioBaM nosib3oBaTesien, "rnasa CTaHOBATCA KBagpaTHbIMK".

OT 60MbLWOro MOHUTOPa HeObBXoAMMO CMAeTb Aanblie, YeM OT ManeHbkoro. N B
uTore yrnosasi nrowiagb MOHUTOpa OCTaeTcA Takon xe. Ho cdokycupoBaTb rnas Ha
MEenKoM n3obpaxeHuun, Haxoaswemcs B 1-1.5 meTpax OT rnasa cTaHOBUTCA TpyaHee, YTo
BeAEeT K MepeHanpshkKeHWto 3puUTEnbHOro annapata. Yem kpynHee OOBLEKT Ha 3KpaHe
MOHMTOpPA, TEM MeHblle YTOMASEMOCTb. [103TOMYy KOMMbKOTEPHbIE UMPbl C  UX
PUCOBaHHBIMW (PUrypamun yToMAalT MeHbLUe, YeM undpbl U ByKBbI.

OKpaH MoOHMTOpa AOoMmKeH ObiTb abConTHO 4UCTbIM. [lepuogndeckm u npwm
Heo6Xxo4MMOCTN NPOTUPaNTE ero cneumanbHbIMK candeTkamu.

YctanocTb oT paboTbl C MOHUTOPOM TEM MEHbLLE, YEM HUXKE APKOCTb SKpaHa 1 Yem
KpynHee 00beKTbl Ha 3KpaHe. YCTaHOBUTE MUHUMASbHYIO SIPKOCTb, MPU KOTOPOM MOXHO
6e3 HanpshkeHust pasnuyaTtb CUMBOSIbI HA 3KpaHe. YUYTuTe, YTo Nydlle yBenuuuTb WpudT
unun mnsobpaxeHne, 4YeM NOLOABUHYTLCA MOGMAMXKE K 3KpaHy WNN YBENUYUTb SIPKOCTb.
CoBpeMeHHble onepauMoHHbIe CUCTEMbI MMEKT Afs 3TOro crneuuwanbHble cpeacTsa.
WpndpTel Ha 3KpaHe MOXHO MaclwTabupoBaTb, 3afaBaTb MWHMMarbHble pa3Mepbl
3N1eMEHTOB PUCYHKOB U MpoYee.

Cuctema rurmeHnYeckux TpeboBaHum

AnutenbHas paboTta C KOMMBOTEPOM MOXET MNPUBOAUTbL K pacCcTpoMcTBam
cocTtoaHus 3g0poBbs. KpaTkoBpemeHHass paboTa C KOMMbOTEPOM, YCTAHOBMEHHbLIM C
rpybbIMM  HapyLWEHUAM TUIMEHUYECKMX HOPM W MpaBusl, NPUBOAUT K MNOBbILUEHHOMY
yToMneHuto. BpeaHoe BO3OeNCTBME KOMMBIOTEPHOW CUCTEMbI Ha OpraHM3M 4enoBeka
ABNSETCA KOMMMEKCHbIM. [lapameTpbl MOHUTOPa OKa3biBalOT BAMSIHUE HA OpraHbl 3peHust.
O6opynoBaHne paboyero mMecTa BNUSIET Ha OpraHbl OMOPHO-ABUraTESIbHON CUCTEMBI.
Xapaktep pacnonoxeHus o6opyaoBaHWsi B KOMMbIOTEPHOM KflacCe W pPexuMm  ero
NCNoNb30BaHMSA BMUSIET Kak Ha obuiee NcMxogusnonornyeckoe COCTOsIHME OpraHuM3ma,
Tak U Ha opraHbl 3peHus.

TpeboeaHus kK eaudeocucmeme

B npownom MOHUTOp paccMaTtpuBanM B OCHOBHOM KakK WCTOYHUK BpPeaHbIX
N3NyyYeHnn, BO3OENCTBYOLNX Npexae Bcero Ha rnasa. CerogHs Takon nogxon cymTtaeTcs
HegocTaTouHbiM.  Kpome BpedHbIX SMNEeKTPOMarHWUTHbIX — U3NyyYeHun (KoTopble Ha

COBPEMEHHBLIX MOHUTOPAaxX MOHWXEeHbl OO0 CPaBHUTEJIbHO ©e3onacHoro ypOBHFI) OOJTKHbI
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yYnTbiBaTbCA MNapameTpbl KayecTBa M300paXkeHus, a OHW OnpedenslTcsl He TONbKO
MOHWTOPOM, HO 1 BMAeoaaanTepPoM, TO eCTb BCEV BUOEOCUCTEMBI B LIESTOM.

TpeboeaHus kK paboyemy mecmy

B TpeboBaHna k pabodemy wmecTy BXogAaT TpeboBaHua K pabodemy cTony,
nocagoyHomy MecTty (ctyny, kpecny), [looctaBkam ans pyk M Hor. HecmoTtps Ha
KaXkyLLylocsl NpOoCTOTY, 0ob6ecneyntb NpaBubHOE pa3MeLLeHMEe 3NIEMEHTOB KOMMbIOTEPHOW
CUCTEMbI M NPaBUIbHYKO NOCaaKy Nonb3oBaTens YpesBbliHaniHO TpyaHo. MNonHoe peleHne
npobnembl TpebyeT OOMNOMHUTENbHbLIX 3aTpaTt, COMOCTaBUMbIX MO BENUYUHE CO
CTOMMOCTbIO OTAENbHbIX Y3/I0B KOMMbIOTEPHOW CUCTEMbI, MO3TOMY M B ObITy M Ha
NPON3BOACTBE 3TMMKN TpeboBaHMSAMIN YacTo npeHebperatoT.

MoHumop pomkeH OblTb YCTAHOBMEH MpPSAMO nepeq Mnonb3oBaTenieM W He

Tpe6OBaTb noBOpPOTa rosyioBbl U KOpNycCa Terna.

ficeuva

lMpasunLHO HenpaeunbHo

Paboyut cmon u nocado4yHoe Mecmo [OOSMKHblI UMETb TaKyl BbICOTY, 4TOObI
YpOBEHb [fa3 Monb30oBaTeNnss HaxOoAuncs 4YyTb Bbllle LUEHTpa MoHWTOpa. Ha akpaH
MOHWUTOpa crneayeT CMOTPEeTb CBepXy BHM3, a He HaobopoT. [laxe KpaTKoBpeMeHHas
pabota C MOHUTOPOM, YCTAHOBMEHHbIM CMMLUKOM BbICOKO, MPUBOAUT K YTOMIIEHWUIO

LWENHbIX OTAENO0B NO3BOHOYHUKA.

MpaBnnbLHO HenpaBuneHO

Ecnn npu npaBunbHOW yCTaHOBKE MOHWUTOPA OTHOCUTENbHO YPOBHS [nas
BbISICHSIETCS, YTO HOIM MONb30BaTeNs He MOryT cBOGOAHO MOKOWUTLCS Ha mony, cnegyet
YCTaHOBUTb MOACTABKY AN HOT, XenaTenbHO HaKMoHHy. Ecnn Horm He uMeloT HaaexXHoN
onopbl, 3TO HEMPEMEHHO BEAET K HapyLEeHWO OCaHKM WU YTOMMEHWUIO MO3BOHOYHUKA.
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YanobHo, korga komnbtoTepHass mebenb (CTon u paboyee Kpecro) MMeEKT cpeactsa ans
perynupoBku no BeicoTe. B aTom cnyyae npoule AobnTbCa ONTUMANbHOIO NOMOXEHMS.
KnaBmnatypa formmkHa ObiTb pacnosiokeHa Ha Takon BbiCOTe, YTOObl nmanblbl pyk
pacnonaranucb Ha Hen cBobogHo, 6e3 HanpsbkeHus. [Onsa paboTbl pekoMeHayeTcs
NCNonb30BaTh cneunanbHble KOMMbIOTEPHbIE CTOMbI, UMEIOLLME BbIABWXKHbBIE MOMOYKM NS

KnaBmaTypbl.

PACCTORKME OT (a3
110 MOHHTOPA

PEryRHpYEMan Bui(oTa KRABHATYDA KA NOBEPX
CNuKxH HOCTW CTONA
Dbl N - .

PN

12-75m

3855 m

Y

PEryNUPYEMaA BbICOTA CH- e o
LEHMA W NONNOKOTHHKOR | CTYMHM CTORT Ka nany YCTORUHBBIC HOMXH CTONA

Mpn pnutenbHon paboTe C KNaBMaTyporM BO3MOXHO YTOMSIEHME CYXOXUMUN
KMCTEBOro cycrasa. VI3BeCTHO Tskenoe npodeccuoHanbHoe 3aboneBaHMe — KUCTEBOW
TYHHESNbHbIN CUHAPOM, CBA3aHHOE C HEMPABUIbHbLIM NOJTIOXKEHNEM PYK Ha KnaBuaType.

Mpwn paboTe ¢ MbIWbIO pyka He JOMKHA HaxoauTbCA Ha Becy. JIOKOTb pyku Unm XoTs
Obl 3anscTbe OOMKHbI MMETb TBepayt onopy. Ecnn npegycmotpetb Heobxogvmoe
pacnonoxeHune paboyero crtona u Kpecrna 3aTpygHUTENbHO, PEKOMEHOYETCA MPUMEHUTb
KOBPUK N9 MbIWKW, UMEKOLWMIA cneumarnbHbIi ONopHbIA Banuk. Hepeakn cnyyau, korga B
nouckax onopbl Ana pykn (0bblMHO npaBoKr) pacnonaraloT MOHUTOP COOKy OT
nonb3oBaTenst (COOTBETCTBEHHO, creBa), 4Tobbl OH paboTan BnonobopoTa, onupas
FIOKOTb UIM 3ansCTbe MpaBOW PYKM O CTOS. ATOT npuemM Hegonyctum. MOHUTOP OO0JIKEH
06s13aTeNbHO HAXOANTBLCA NPAMO Nepeq Nonb3oBaTenem.

TpeboeaHus kK op2aHu3ayuu 3aHsmuldl.

OKpaH MOHMTOpPA — HE €OVHCTBEHHbIN WUCTOYHUK BPEOHbIX 3MNEeKTPOMAarHUTHbIX

N3Ny4YeHni.
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MoHuTOp KOMNbIOTEPA CrneayeT pacnoniaratb Tak, YTOObl 3a4HEN CTEHKOW OH Obin
obpalleH He K NgsaM, a K CTeHe nomeleHnsa. B koMnbloTepHbIX Kraccax, UMeoLmX
HECKOSIbKO KOMMbIOTEPOB, paboume mMecTa [OMKHbl pacnonaratbCs Mo  nNepumeTpy
rnomeLlleHnsa, octaBnss cBobogHbIM UeHTp. lMpyn 3aToM gononHuTenbHO Heobxoaumo
npoBepuUTb Kaxgoe u3 paboymx MecT Ha OTCYTCTBME MPSMOro OTPaKeHUs BHELUHWUX
WUCTOYHMKOB oOcBelleHnsa. Kak npaeBuno, [obuTbca 3TOro And Bcex paboumx MecT
OAHOBPEMEHHO O0CTaTOMHO TpyaHO. BoO3MoOXHOe pelleHwe COCTOUT B WUCMONb30BaHUMU
LWITOP Ha OKHax M NPOAYMaHHOM pa3MEeLleHUN WCKYCCTBEHHbIX WUCTOYHWMKOB OOLiero u
MECTHOr0 OCBELLEHUS.

CusnbHbIMU UCMOYHUKaMU 3NIEKTPOMArHUTHbIX U3Ny4YeHnn ABNAITCHA YCTPOUCTBA
BbecnepeborHoro nutaHna. PacnonaraTtb nx cnefyeTt Kak MOXHO Aarblie OT NocagoudHbIX

MECT nosfb3oBaTenen.

g3 \ M=

mom|( miT
o=lell

O O
m m
B
] [

HenpaeunsHo MNpasunbHO

B opraHmnsauunn 3aHATUN BaXXHYH pPOJib UrpaeTt nx npogosikmntesibHOCTb, OT KOTOpOVI

3aBUCAT ncmxocbwsmonormqecme Harpys3ku.
BbinonHeHune ﬂpaKTMHeCKOIZ pa60TbI He rnpegycMaTpuBaeT BbiCTaBliEHNE OLEHOK

Bonpocbi 0nisi camornposepku
1. Nepeuncnute OCHOBHbIE HErAaTMBHbIE NOCNEACTBUS paboTbl 3@ MOHUTOPOM
2. OB6bsCHUTE Uenb 3ProHOMUKN

3. UT0 sBNgeTCcs CUNbHBIMU NCTOYHUKaAMMN ANEKTPOMarHMTHbIX |/|3nyquvu7|?

Mpaktnyeckoe 3aHaATMe Ne1 (BxogHom  KoHTponb). WHdopmauums,
MH¢popMaLMOHHbIE npouecchbl, UH(oOpMaUUOHHbIe cuctemMmbl. UHdopmaumnoHHas
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heATenbHOCTbL 4YenoBeka. Obpa3oBaTernbHble MH(opmauMoHHble pecypcbl KMPK.
AneKkTpoHHas 6ubnuoTeka

Llenb 3aHsmusi:

1. lNpoBepuTb OCTaTOYHbIE 3HAHUA No nNpeameTy MHdopmaTtumka.

2. O3HaKkOMUTbLCA C OCHOBHbIMM 3Tanamu pasBUTUSA MHGOPMALIMOHHOIO
obuwecTBa, aTanamu pasBUTUA TEXHUYECKUX CPeACTB M MH(OPMALMOHHBLIX
pecypcoB.

3. HayuuTbcsa paboTtatb C AOKYyMEHTaMM B JIOKanbHOW CETH.

4. HayunTbCs BbINOMHATL NOMCK MHGOPMaUmm No TeMe.

5. Hayuutbca  nonb3oBaTbca  obpasoBaTenbHbiMU  MHGOPMALMOHHLIMU

pecypcamMu, UCKaTb HY>KHYI0 MHpOpMaLMIO C UX MOMOLLBHO.

NcxoOHbIe OaHHbIe:

lNanka Ha PC «llpakmu4eckoe 3aHsmue Ne 1»

CodepxxaHue u rnopsidokK 8bIrNOfHEHUS 3a0aHUus:
BbinonHuTe 3agaHnst BXOQHOITO TECTUPOBAHWS.

|/]3y‘-II/ITb TEOPETUHECKYH HaCTb NPaKTUYECKOro 3aHATUA U BbINOJTHUTb 3aaHNA.

Mpumep BXOAHOIO TECTUPOBAHUS

1. NMoa vuHcpopmaumen NOHNMAIOT:

CurHanbl OT OpraHoB YyBCTB YerioBeka

XapakTepuctuky o6bekTa, BblpaXKeHHYH B YMCMOBbLIX BENUYMHAX
PasHoobpasune okpyxatoLlen 4enCTBUTESNTbHOCTU

2. B NoO3MUMOHHOM CUCTEME CHUCNEHUSA 3HAYEHME KaxXaou umdpbl 3aBUCUT:
OT 3HavyeHus ymucna

OT 3HavyeHur coceHUX 3HaKOB

OT no3nuyuu, KOTOPYK 3aHMMAET 3HaK B 3anMcu Yncna

3a eAnHNLYY n3MepeHusi MHopmaLm B TEOPUN KOAUPOBAHUA NPUHAT:
T

=c

a
(o)

3.
1
1
106mn

(o) e e
- o

4. neKkTpoHHasa Tabnuua npegHasHayeHa ons:

O6paboTkm NPENMYLLECTBEHHO YMNCITOBLIX AAHHbIX, CTPYKTYPUPOBAHHbLIX C MOMOLLbIO
Tabnuu,

Buayanusaumm CTpyKTYpHbIX CBA3eN Mexay AaHHbIMKU, NpeacTaBfeHHbIMU B
Tabnuuax,

XpaHeHus n pegakTmpoBaHms 60nbLLNX 00 bEMOB TEKCTOBOW MHAOPMaLMMK,
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5. NMpousBoauTeNnbLHOCTL PaboThbl KOMNbIOTEpPa (OLICTPOTa BbINONHEHUSA
onepauuvi) 3aBUCUT OT...

pa3Mmepa akpaHa aucnnes

4YacToTbl NpoLeccopa

ObICTPOTbI, HAXAaTUS Ha KIaBULLK

6. lpanBep — aTo:

1) yCTPONCTBO KOMMbIOTEPA;

2) nporpaMmma gnsi paboTbl C YCTPOMCTBaMMN KOMMbIOTEPA,
3) A3bIKk NPOrpaMMMpoOBaHMSI.

7. B uensax coxpaHeHusa nHdopmaumm CD-ROM Heobxoaumo obeperaTtb OT...
1) xonopa

2) MarHUTHbIX Nonen

3) 3arpsasHeHus

8. YKaxuTte yCTpOMCTBO, He ABNsAOLWeecs YCTPOUCTBOM BbiBoAa MHdopmMaLmu:
1) MOHUTOP

2) NpuUHTEP

3) knaesmaTypa

Yactb B.
9. Hmxe B TabnmyHon coopme npencrasneH pparMeHT 6asbl JaHHbIX O pe3ynbraTtax
TeCTUpOBaHUA yyawmxcs (Mcnonbdyetcs cTo bannbHas wkana).

dammnus Mon MatemMatuka  XuMus WHgopmaTmka buonorus
AraHsH K 52 43 82 74
BopoHuH M 92 75 93 55
["puropyyk M 66 69 51 68
PoaHuHa K 73 51 40 92
CepreeBko K 81 83 83 41
UepenaHoBa X 94 64 71 20

CKonbko 3anuncen B 4aHHOM doparMeHTe yaoBNeTBOPSET YCIOBUO
«Matematuka > 60 N IHpopmaTmka > 55»7?

B oTBeTe ykaxkute 0gHO YMCIIO — MCKOMOE KOSIMYECTBO 3arnuncen.
OTBeT:

10. MNonb3oBaTenb padoTtan ¢ katanorom C:\Apxus\PucyHkn\HaTiopmMopThI.

CHayvana OH NoAHANCs Ha OAWH YPOBEHb BBEPX, 3aTEM eLle pa3 NoHANCH Ha OOuH
YpOBEHb BBEPX M NOCe 3TOro cnycTuncs B katanor dotorpacun. 3anuwimte nonHbIN
nyTb KaTarora, B KOTOPOM OKa3arics nosib3oBaTerib.

1) C:\Apxu\PucyHkmn\®oTtorpadum

2) C:\Apxus\d®oTorpadcum

3) C:\doTorpacdmmn\Apxme

4) C:\dotorpacun

YacTb C.
11. Ckonbko KGaiT nHgopmaumm cogepxut cooblieHne oobemom 216mT? B oTBETE

YKaXXUT€ OAHO YmMCho.
OTBeT:
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TeopeTnyeckasa 4acTb

ATanbl pa3BMTUA NH(OPMALIMOHHOIO obWwecTBa.
B  pasButuM  yenoBeyecTBa  CYyLIECTBYIOT  uYeTblpe  3Tana,  Ha3BaHHble
NHPOPMaLNOHHBIMN PEBOMOLMNSMN, KOTOPblE BHECIN U3MEHEHUSI B ero passutme. B

HacToAwee BpemMda MOXHO BblAEJIUTL LWWeCTb VIH(bOpMaLIMOHHbIX peBomoLwlﬁ.

1. BTopou atan — cBfi3aH C M306peTeHNeM NUCbMEHHOCTU. DTO 0ByCnoBuIo
Ka4YeCTBEHHbIN TMraHTCKMA W KOSNIMYECTBEHHLIM CKayek B passutum obwectBa ( 5 ¢
MONOBMHOW ThICAY NeT Hasag). 3HaHusa cTano BO3MOXHO HakannmBaTb M nepegasaTtb
nocreayowmm noKoNeHnam, T.e. NOSBUNUCL CpeacTBa WM MeTodbl  HaKOMMeHus
nHdopmMauun. B HEKOTOpbIX WCTOYHMKAX CUYMTAETCHA, YTO COoAepXaHue nepBon
WH(POPMALNOHHON  PEBOMOLNN  COCTaBMsieT  pacnpocTpaHeHne W BHedpeHne B
AEATENbHOCTb U CO3HAHWE YenoBeka A3blKa.

2. Tpetun 23tan - u3ob6peTeHMe KHUroneyataHuss. OTO [Jano B pPyku
YenoBeyecTBy HOBbLIN CNocob XxpaHeHus WHdOpMauun, a Tak Xe caenano 6Gonee
AOCTYMHbIM KyNbTYpPHble LeHHOCTWN.(1445-1500r)

3. YetBepTbin 3TAan — uslobpeTteHue anekTpuyecTBa. [losBunucb Tenerpag,
TenedoH 1 paguo, nossonswwmne GbICTPO NepedaBaTb M HakanMBaTb MHGOPMALMIO B
nobom obveme. MNMosiBunncb cpeactea MHPOPMaLMOHHBIX KOMMYHMKaumi(1600-1700).

4. Matemm 3tan — wun3obpeTeHMe MUKPONPOLECCOPHON TEXHONOrMM W
nepcoHanbHbIX KOMMNbLIOTEPOB. TOMYKOM K 3TOM PEBOMOLUN NOCAYXWUNO CO3haHue B
cepegnHe 40-x rogoB OBM ( 1960 r.) OTa nocnegHsis pesonwouMs Adana Tom4yokK
4YenoBeYeCckon LMBUNM3aUMM AN nepexoda OT UHOYCTPUanbHOro K WHGOPMaLMOHHOMY
obuiecTBy- 0obLiecTBY, B KOTOPOM OONbLUMHCTBO paboTarolmx 3aHATO MPOM3BOACTBOM,
XpaHeHueM, nepepaboTkon n peanusaumen nHgpopmaumm, ocobeHHo BbicLlen ee hopmMon
— 3HaHMeM. Hayanom 3Toro Nocnyxuno BHeAPEHME B pasfnyHble cdepbl OeATEeNbHOCTH
YyenoBeka COBPEMEHHbIX cpeacTB 00paboTkm 1 nepegadn MHdopmaumMm — 3TOT Npouecc
HasblBaeTcs MHopmaTusaumen.

MepByO MHGDOPMALMOHHYIO PEBONIOLUIO MOXHO CBA3aTb C NOSIBIEHMEM A3blka W
yneHopasgenbHoOM 4YenoBeyeckon peyn. PasBuTve nA3blka Okasano KonoccanbHoe
BNUSHWE Ha pa3BUTME CO3HAHWUA NOAEW, a ero UCMNonb3oBaHWE B UX NPaKTU4ECKON
AeATEenbHOCTU U cTano MHAPOPMALMOHHOM OCHOBOW CO34aHUA MNEPBbIX TEXHOMOIUN.
A3blk  coenan  BO3MOXHbIM — pa3BUTME MNPOLECCOB  abCTPaKTHOrO  MbILISIEHNS,

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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3apoXOeHUs MHTENNEKTyanbHON OeATENbHOCTU Jiogen, a Takke HOBOW TEXHOMOormm
HakonfeHMss 1 nepegayn MHOPMaUUKN OT NMOKOSIEHUSI K MOKOMEHUIO B BUAE NereHs,
MUGOB N CKaszaHU. ITO ObINN «KMBbIE 3HAHUNAY, HOCUTENAMM KOTOPbIX Bbinn nogn (
CTapeunLnHbI, XXpULbl, LWamMaHbl). Takoe coxpaHeHne nHgopmMaumm 6bin HegoCTaTOHHO
HagexHbiM. CO CMepTbi0 UX HOCUTENEN MHOIME 3HaHUS yTpauumBanuCb U LOSKHbI
Oblnn  popmMmpoBaTbCA 3aHOBO. WMIMEHHO MO3TOMY BTOPYH MWHGOPMaLUOHHYHO
peBoOnNLMUIO CBA3LIBAIOT C NU300peTeHneM NMCbMEHHOCTHU.

LLecTyto MH(pOpMaLMOHHYIO PEBOSOLIMIO CBA3LIBAOT C POPMUPOBAHNEM Ha HaLLEN
nraHeTe HOBOMW UMBMIM3aLUM- UH(POPMALMOHHOro obLecTBa, B KOTOPOM [fIaBHYHO

ponb OyaeT urpatb MHTENNEKT U 3HaHuA. (1990r- Nno cerogHALWHNE OHW)

Crtaguu passutua UT

[Ona Toro, 4ToOblI OCTaBaTbCs KOHKYPEHTOCMOCOOHbIMKM, OONbLUMHCTBO OTpacnen c
TeYEeHNeM BPEMEHU MCMOMb3YT BCE HOBble pelueHus B 06nactn MHPOPMaLUMOHHbIX
TEXHOSTOTUMN.

Ecnv nonbiTaTbCA OUEHUTH pasnuyHble 3Tanbl pasButua UT, TO OHM MOryT ObiTb

KnaccugpuumMpoBaHbl crieayroLwmmMm obpasom:

1. CozpaHue koMmnbloTepoB. HekoTopble 06pasubl komnbioTepos B 1940-1950rr.,

aHanoroBsble BblHYUCITNUTESIbHbI€ MaLUUHbI, pa3pa60TKa pagapHbIX CACTEM.

2. PacwumpeHune obnactu npuMeHeHUs1 KOMMNbIOTEPOB, NOSABIIEHME NepPBbIX
BbIYUCIIUTENbHbIX LLeHTPOB. XapaktepHo ans 1960-1975rr., Hapsagy ¢ HayYHo-
nccneaoBaTenNbCKUMN MHCTUTYTaMK, ObiNo Ha4aTo UCMNONb30BaHME KOMMNbIOTEPOB B
chepe nponsBoacTea, BceobLuasn andopus, oxmgaHmsa B 0bnactn MCnosib3oBaHns

I/IHC*)OpMaLl,I/IOHHbIX TEXHONOrnm 6bININ O4YEHb BbICOKM.

3. JlokanbHOe ucnosib3oBaHMe KOMMNbIOTEPOB. XapaktepHo ansa 1975-1980rr., korga
npuv NpeanpuaATUSX CTanun NosiBNATLCS BbIYMCIIUTESNbHBLIE LLIEHTPbI, MpY aBToMaTM3aumm
NPOM3BOACTBA CTanM NUCMONb30BaTbCA KOMMbIOTEPLI AN KOHKPETHOIrO HanpaBfieHNs U

ONTUMM3aL MM NPOLECCOB (3HEepreTU4ecKne CUCTEMbI, TPAHCNOPTHbIE 3af4aun), Unu ans

ynpaeneHus ctaHkamu, KOHBerepaMm 1 MHOTUM OpPYrvM.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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4. "ABTOMaTM3NpOBaHHbIe" paboune mecta. B 1980-x rogax Ha4yanu nosiBRsTLCS
nepcoHarnbHble KoMnbloTepbl. [paBaa, BblYUCUTENbHbIE LEeHTPbl U UT-oTaensl
NpoaoSKanm CBOK AEATENbHOCTb U KPYNHO 06 beMHbIE BblUCANTENBbHbIE PaboThbl
NPOBOANNNCH BCE €LLE TaM, BO3HUKIIN HOBblE BO3MOXHOCTM Anst 06paboTkm TEKCTOB, a

Takke B ob6nactu gusariHa 1 NpoeKTMpoBaHus.

5. UHTerpaums BHyTpu npeanpuatusa. B 1990-x ctanu Wmnpoko Ncnosnb3oBaTbCs
nepcoHarnbHble KOMNbIOTEPBLI M Bnarogapst HaNMYNI0 oNepPaLMOHHbIX CUCTEM XOPOLLEro
YPOBHS HAps4y € AOCTAaTOYHO HaAEeXHbIMU KaHanamMmm CBs3n cTano BO3MOXHbIM

NCNONb30BaHNE MHOTOYPOBHEBOW MOAENN KOMMbIOTEPHON CUCTEMBI.

6. Tnob6anusauums. bbicTpoe pas3BuTne NHTEPHETA U LINPPOBLIX KOMMYHUKALMOHHBLIX
TEXHoNormm 6uinn ocHoBOW A5t ObICTPOro NOSIBNEHUS HOBbIX JIOTMYECKUX CETEN CBSA3M.
BbluncnntenbHaa TexHuka npeeBpaTuiacb U3 NIOKanbHOro MHCTPYMEHTa B HE3aMEeHMUMbIN
anemMeHT npu paboTe B rnodansHon cucteme. B cBs3M C NOABMBLLUMMUCS HOBbIMU
BO3MOXXHOCTSIMW MOXHO FrOBOPUTb O Tak Ha3blIBaEMOW «HOBOW 3KOHOMMUKEY, rae NPOYHO
yTBEPAUNUCL HOBble Moaenun 6usHeca (UT-komnaHmm, paboTa Ha AOMY, 3NEKTPOHHbIN

OunsHec, «obnayvHble TEXHONOrMM» 1 Ap.).

OCHOBHbIe 4YepTbl MHPOPMaLMOHHOIO ObLWwecTBa.

MHopmaumoHHoe obwectBO — 06WeEecTBO, B KOTOPOM OOMNbLUMHCTBO
paboTaloWmMx 3aHATO MPOM3BOACTBOM, XpaHeHuem, nepepaboTkon u peanusaumen
MHdopMauumn, 0CobeHHO BbICLLEN €€ (POPMblI — 3HAHUM.

HeKOTOpre XapaKTepHble YepTbl MH(hOPMALMOHHOIo obLecTBa:

1. O6bémbl MHGOpPMauuM BO3PacCTyT M 4YernoBek OyaeT npuenekatb Ans eé
006paboTkn N XpaHeHNsa cneumanbHble TEXHUYECKME CpencTBa.

2. HeunsbexHo ncnonb3oBaHme KOMMNbLIOTEPOB.

3. [Oesmxkywen cunon obuiectBa CTaHeT MpPOM3BOACTBO MH(OPMALMOHHOIO
npoaykra.

4. YBenuuutca [ONA YMCTBEHHOro Tpyda, T.K. MPOAYKTOM Mpou3BOACTBa B
MHOPMALNOHHOM OBLEeCTBE CTaHYT 3HAHUSA N UHTENNEKT.

5. Tllpou3ongéT nepeoLeHka LEHHOCTEN, YKnaaa XU3HU U U3MEHUTCS KyNbTYPHbIN
OOCYT.

6. PasBuBatoTcA KOMMNbIOTEepHas TEXHUKa, KOMMbIOTEPHbIE ceTn,

NHOPMaLNOHHBbIE TEXHOMOTUMN.
HUI\_yIVIUI'IIII yl IPCIOJI)'IUIIIU)‘I II,JUG’JGIVHVII'IDHVIU UIJUUUIHOGIVIU 1. NJVJIJICUM
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7. Y nopei poma nosiBMSOTCS BCEBO3MOXHbIE 3NEKTPOHHblE MpUbopbl 1

KOMMNbIOTEPU3NPOBAHHBLIE YCTPOWCTBA.

8. npOMSBOﬂ,CTBOM SHEPIrMN N MaTepuaribHbIX MNPOLAYKTOB 6yﬂ,yT 3aHMMaTbCA

MalLLWHBI, @ YerlioBeK rmaBHbIM 06pa3om o6paboTkon MHopmaLmK.

9. B coepe obpasoBaHunsa byae cosgaHa cMcteMa HenpepbIBHOrO 0bpasoBaHus.

10. et 1 B3pocnble cMoryT obyyaTbCs Ha AOMY C MOMOLLbI KOMMbIOTEPHbIX

nporpamMmm un TeJ'IeKOMMyHI/IKaLI,I/IIZ.

11. MosiBNsieTCS 1 pa3BMBaAETCA PbIHOK MHOPMALMOHHbBIX YCIYT.

3aodaHue 1

3anonHute Tabnuuy «MHpopMaLnOHHbIE peBoSTOLNNY

PaAMKaanble OCHOBHbIe
UHdopmaumoHHas
peBonioLms I'Iepuop, BpeMeHUun U3MeHeHuA B UCTopumn I/I306p6TeHVIFI (MeCTO,
yenoBeyecTBa m3obpeTtaTenu)

MNepBasi
BTopas
Tpetbs
YeTBepTas
MNaTas
LLlecTas

3adaHue 2

3anonHute Tabnuuy «Passutre nHoOpMaLMOHHbLIX TEXHOMOMNNY

3ran Bpems UHdbopmaumoHHasn KommyHukauums,
TexHonorusa CBA3b

1

2

3

4

5

3adaHue 3

N3yuute noHATME NHGOPMAaLMOHHBIX pecypcos, Knaccudukaumio
MHOPMaUMNOHHbIX pecypcoB. W cospmanite u3 nonyvyeHHon WHdopmauun «O6nako

meaoey.

O6nako TeroB unum obnako Kr4YeBbIX CNOB- 3TO BU3yanbHOE NpeacTaBrieHne
cnucka kateropun. KntodeBble CrioBa Yalle BCEero npeacraBnsaT cobon oTaenbHble Cnosa

N BaXKHOCTb KaXO0ro Kro4eBoro crioBa ob6o3HavaeTcs pasMmepom WpuddTa Unm LIBETOM.

MblLingHue

“““““““““““““““““““““““ e ﬂorMKaB)\(mm
s B0pUeCT l/IHTe €CHOgsraro
s S IS aneKa'T”éOﬁCti'ﬁo
K:EaWBar-lu/[IT?yaJ;I/V\]\3ma4U‘WMS] TexHONoMg )
Mpo KntoueBble MbiwneHiié *
ool <PEiTEHOCT: N = 0613KO__
ekaTenb B Oﬁnam . YBnéKatensHo
CMﬂOBa TeXHONOT s Y o ﬂ o O0/13KO
HTEpPECHO Cron: OrnKad
M . Meinenue BTajfﬂEL? ¢ g Cnoga
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MoHATHe nHdopMaLmnoHHbIX pecypcoB. Knaccudunkaumsa nHpopmMaLMoHHbIX
pecypcos.
B nHdopmaumoHHoM obectBe ocoboe BHMMaHUE yaensieTca MHPopMaLNOHHbIM
pecypcam. OHu cyllecTBOBanu Bcerga, Ho B
ChlpbeBble (NpUpoaOHbIe)
YCroBUSIX MHOYCTpPUansHOro obwecrtsa HUKoraa

HE paccMaTpuBalinCb KakK oTAeJibHasdA KaTeropus.

SHepreTU4eckne -
MHMpOopMaLMOHHLIN pecypc MOXeT
npuHagnexaTb OQHOMY YeNoBeEKY, opraHu3aLmu,
Pecypchl TpynoBele ropoay, pervoHy. Hanpumep, ecnv nHgopmMaums
cobupaeTcs co Bcero mupa, Torga roBopsT 1
PUHAHCOBLIE MUPOBbIX MHPOPMAaLMOHHBLIX pecypcax. [MoHaTre

MHOPMALNOHHBIN pecypc onybrnkoBaHoO B
VHchopMaLMOHHbIe depepanbHom 3akoHe oT 27 nons 2006 roga Ne
149-03 “O6 nHdopmauunmn, MHHPOPMaLMOHHbIX

TEXHOSOMMSX 1 O 3awmTe nHopmauun’.

MHdopMaLmOHHbIE pecypcCbl — 3HaHUS, NOATOTOBMNEHHbIE NOAbMN ANS
crneunarbHOro UCNonNb3oBaHNA N 3aPUKCUPOBaHHbLIE HA MaTepuaribHOM HocuTene.
NHpopmaLmOHHbIE pecypchl - OTAeNbHbIE AOKYMEHTbI U OTAEeSbHble MacCUBbI
AOKYMEHTOB, JOKYMEHTbI U MacCuBbl AOKYMEHTOB B MHOPMALMOHHBIX CUCTEMAX
(bnbnuoTtekax, apxmax, oHaax, 6aHkax gaHHbIX, APYrMX UHAOPMALMNOHHBLIX CUCTEMAX).

MHdpopmMaumnoHHasa cuctema — COBOKYNHOCTb MHPOPMAaLIMOHHBIX MOTOKOB, a Takxke
METOAOB, CPEACTB M TEXHOMOorM no obpaboTtke MHopmauumn B COOTBETCTBUM C
TpeboBaHNAMM OTAESbHbBIX AL,

MwupoBble UHPOPMALMOHHbIE pecypcbl — Ha3bIBaOT NMH(POPMAaLIMOHHbIE PECYPCHI,

paccmaTpuBatoLLme COBOKYMHOCTb MHAPOPMAaLMOHHbBIX PECYPCOB pasfnyHbIX Focy4apcTB.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Hanpumep: kaxabli pas, Nokynas raseTy Unu xxypHarn, Bel npnobpetaete
MHOPMAaLMOHHLIN pecypc (ecnu B HEM onybnunkoBaHa MexayHapoaHas nHgopmauus, To
Takon pecypc MOXHO CYMTaTb MUPOBLIM).

PasgenuTtb MMpoBble MHGOPMaLMOHHbIE PECYPChl Ha onpeaeneHHble BUabl
(kaTeropun) CNOXHO, HO MOXHO BblAENNTb HECKOIBbKO KpUTEPUEB, MO KOTOPLIM NPUHATO
pasbuBaTtb UX Ha BUAbI:

1 KpuTepuin — No popme NpeacTaBneHns — TEKCTOBLIW, rpaduyeckmui n gp. Cambli
0600LEHHbIV KpUTEPUIN, NO HEMY MOXHO NErko Npon3sBoanTb pasbreHune, He TpebyeTcs
TWaTeNbHbIA aHanuM3 nHopMaumm anga onpeaeneHns NpuHagneXxHoCcTn K ToMy unm
WHOMY BUAY.

2 KpUTEPUI — NO OrPaAHNUYEHHOCTU A0CTYNa — CBEAEHUS, COCTaBnsowme
rocyJapCTBEHHYI0 TalrHy, NepcoHanbHble JaHHble, CBeAEHUS, COCTaBnsoLwmne
KOMMepYeCKyHo TanHy. YToObl OTHECTU JOKYMEHT B KaKyto — NIMBO KaTeropuio HYy>HO
onupaTbCHa Ha 3aKoHOOATENbCTBO.

3 KpuTepumn — pasbuBka No TemaTmke — 3akoHoAaTelbHbIE pecypchl,
cTaTUCTMYecKne pecypcbl, obyyatowme pecypcbl. Camblt 6OSbLION U CAOXHBLIN KPUTEPUHN,
TaK Kak OfHM 1 Te e PecypCbl MOXXHO OTHECTU K HECKONbKUM KaTeropusiM.

OTO TpPU OCHOBHbIX crocoba pas3dmBkM MUPOBLIX MHAOPMALMOHHBLIX PECYPCOB Ha
BUAbI, NPUTOM MOXHO BblAENUTbL MHOIO KpUTEPUEB: NO hopMe NpeaocTaBneHns,
NPOUCXOXAEHWNIO U T. A.)

[MpoBecTn YeTKyto rpaHb MeXay KOMMEPYECKUMM UM HEKOMMEPYECKUMU
NMHOPMaLNOHHBIMKU pecypcammn He NpocTo. K NOMHOCTbI0O HEKOMMEPYECKMM pecypcam
MOXXHO OTHECTU:

e |lIeHTpalnbHOE TenesnaeHue,
e papguo;
e GecnnaTHble paccbinkn 1 6poLUopbl.

Hapsay ¢ ueHTpanbHbIM TeneBuaeHneM eCTb U KOMMepYecKne KaHanbl, 3a
NoAKITIoYEHME K KOTOPbLIM HY>XHO nnatutb. B HacToswwee Bpems odeHb pa3suT Internet, raoe
NpakTU4ECKN BCE OpraHM3aumnmn n KoMnaHum nevataroT MHpopMaumo, KotTopas
pacnpocTpaHsieTcs 6ecnnatHo. Kpome aToro cyLecTByrT U KOMMEPYECKNE NPOEKTHI,

KOTOpble€ B3MMAlOT MaTy 3a noJjib3oBaHne X pecypcammn.

Knaccudukaumnsa nHopmMauMOHHbIX pecypcoB

OTpacneeol NpUHLAN

Loky. I
IMposeps . Knaccnpurkauma WP nedx

Mo chopMe NpencTaeneHns
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Knaccudmkayuns HaunoHasnnbHbIX MHPOPMaLMOHHbLIX PECYPCOB.
BubnnoTe4Hble pecypchl
ApPXVBHBIE pecypchbl
Hay4Ho-TexHWn4Yekas MHpopMauna
MNMpaBoeas nHdopMaLms
HauwmoHanbHbIe MH(hopMaLUKWoHHBIE peCYpPChl WHdpopmMaums rocyfapcTBeHHbIX (BNacTHbIX) CTRYKTYR
OTpacneean nHhopMaLna
DUHaHCOBaA M 3KOHOMUYeCKan MHhopMaLna
MHpopMaL s o NPUPoAHBIX pecypcax

WMHcpopmMaLmna NpeanpuaTui n y4pexxaeHmnn

O6pasoBaTenbHbIMU MUHPOPMALMOHHLIMU pecypcamMmu

Moa obpasoBaTenbHbIMU MHAOPMAaUMOHHBIMU pecypcamMu NMOHUMAKT TEKCTOBYIHO,
rpacpmyeckyto 1 MynbTUMEOUIHYID WHOPMaUMIo, a TakKe WCNOSMHAEMble Nporpammbl
(BncTpubyTMBbI), TO €CTb 3JIeKTPOHHbIE pPEeCypCbl, CO3A4aHHble chneuvanbHO  Ans
MCNonb30BaHMA B npouecce oby4yeHUs Ha onpeaeneHHon CTyneHn obpasoBaHua U Ons
onpeaenéHHon npeamMmeTHonm obnacTu.

K ob6pasoBaTenbHbiM 3MNEKTPOHHLIM pecypcam MOXHO OTHecTu: — Yy4yebHble
mMaTtepuanbl (9NEeKTPOHHble YYeBHUKK, yyebHble nocobus, pedbepaTbl, AWMMNAOMBbI),
yyebHO-meToaMYeckne matepuarnbl (3NEeKTPOHHbIe MeToAMuKW, yvyebHble nporpammbl), —
Hay4YHO-MeToaMyeckme (gucceptaumn, kKaHgupatckme paboTtbl), — OONOMHUTESNbHbIE
TEKCTOBbIE N UNMOCTPATUBHbIE MaTepuanbl (MabopaTtopHble paboTbl, NEKUUKN), — CUCTEMBI
TECTUPOBaHUA  (TECTbl — 9NEKTPOHHas MpoBepka 3HaHUKM), —  SNEKTPOHHblE
MONMHOTEKCTOBLIE OMONMOTEKN; — SNEKTPOHHblE Nepuoanyeckue u3gaHust  cdpepbl
06pa3oBaHunsi; — SNEKTPOHHbIE OrNaBfEHNs U aHHOTaLMK CTaTen Nepnognyecknx n3gaHumn

cepbl 06pa3oBaHmMs, — SNEKTPOHHbIE apXUBbI BbIMYCKOB.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Mpn paboTe c obpasoBaTenbHbIMKM pecypcamu MOSBIAIOTCA TakMe MOHATUSA, Kak
CyObekT U 06bekT 3Tux pecypcoB. CyObekTbl WHGPOPMALNOHHOW AEATENBHOCTU
KnaccuuumpyoTcsa crnegyowmum obpasom:

— cybbekT, cosgatowmn obbekTbl (BCe nonb3oBaTeny obpasoBaTenbHON CUCTEMBI -
npenogasatenb, CTYAEHT);

— CyObekT, wucnonb3ywlwmnn obbekTbl (BCe mnonb3oBaTtenn obpasoBaTenbHOM
cUcTeMbl);

— CybbeKT, agMUHUCTPUPYKOLLMIA OOBLEKTbI, TO €CTb obecneuMBaroWmn cpeny
paboTbl C 06BbEKTaMM ApYrMx CyObEKTOB (aAMUHUCTPATOPbI CETN);

— CyObEKT, KOHTPONUPYHOLLMIA NCMOMb30BaHNE OOBEKTOB CyObeKTaMm (MHXEHEPDI).

O6pasoBaTtesnbHble pecypcbl KMPK — cant do.kmrk.ru — cepBep ANCTaHUMOHHOIO
oby4yeHuns.
Bxopn Ha cepBep aunctaHuumoHHoro oby4yeHus KMPK

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

Bbi1600b!1 u npednoxeHus o npodesnaHHoU pabome

CodepxxaHue omyema:

1. HanmeHoBaHue NpakTUYEeCKOro 3aHATUA

2. Uenb 3aHaTuSA

3. OT4yeT O BbINOMHEHMM Ha Kaxdbli dTan pasgena «CoaepxaHue u nNopsgok
BbINOSTHEHUS 3aaHUA»

4. Cn1coK ncnosib3yembiX MCTOYHUKOB

5. BbiBogbl M NpeanoxeHust

Bonpocsi 0nsi camonposepKu:

1 Y70 Takoe MHPOPMaLMOHHbIE peCcypChbl?

2 Yto Takoe obpasoBaTesibHble MHGOPMALMOHHbLIE PECYPCbI?

3 YTto oTHOCUTCA K 06pasoBaTefibHbIM MHGOPMAaLMOHHBIM pecypcam?

4 KakoBbl CyOBbEKTbI M 06BbEKTbI 06pasoBaTenbHbIX MHEPOPMALMOHHBIX PECYPCOB?

MpakTuyeckoe 3aHaATUe N2 lNMoaxoabl K U3sMepeHU0 MHdopmaumn. EanHnubl
n3mepeHus nHpopmauun. OnpegeneHne o6LEMoOB MHOpPMaLUK.

Lenb 3aHsmus:

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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1. M3yunTb NOHATME KonuyecTtBa MHOpMaLuu,

2. [losHakomMuTbCA C coaepxaTenbHbiM W andaBuUTHbIM  NOAXOAOM  MpU
onpeneneHun KonmyecTtesa MHgopmaumn,

3. [lo3HakoMuUTbLCH C eANHULAMN N3MEePEHNA MHopMaLuK, Nony4YnTb

NpaKkTU4eckne HaBbIkM NO onpeaeneHnto KonnmyecTsa MHopMaLmMn.

UcxoOHbIe OaHHbIe:

npeseHTaums

CodepxxaHue u rnopsidokK 8bIrNnofHEHUS 3a0aHUs:
M3yunTte TeopeTU4ecKyto 4YacTb.

BbinonHuTe 3agaHus.

TeopeTnyeckasa 4yacTb

CywectByeT 2 noaxoga npw onpeneneHnn KonmyectTsa nHpopmaumm —
coaepXaTternbHbIN (BEPOATHOCTHLIN) N 06 bEMHbIN (andaBUTHLIN).

CopepxaTenbHbln NPUMEHSETCA ONA N3MepPeHUst MHopmaummn, UCnonb3yemMomn
4YesfloBeKOM, a andaBUTHbIN — KOMMbLIOTEPOM.

KoMmnbloTep He noHMMaeT cmbicria umHdopmauuu, no3ToMy AN €€ u3MepeHus
HYXXeH gpyron nogxon. NHpopmauus nepegaé€tcsa ¢ NoOMOLLb CUrHanoB. [opuT 3enéHbin
CBET — MOXHO NepexoauTb Yynuuy, ropuT KpacHbli — CTOW. [logHAN pyKy Ha ypoke —
yuuTenb MOHSAM, YTO Tbl MOXelb OTBETUTb Ha ero Bonpoc. B aTux npumepax curHan
MMeeT OBa COCTOSIHUS, U3 ABYX BapMaHTOB Mbl BblbnpaemM oauH.

CoobLieHre cooepXuUT WHGOpMaUUIo, eCnu OHO MNPUBOAUT K YMEHbLUEHWUIO
HeonpeaeneHHOCTU HalMX 3HaHWUM.

KonnyectBo wuHGoOpMauuMmM MOXHO paccMmaTpuBaTb Kak Mepy YMeHbLUeHUS
HeonpedeneHHoCTn  3HaHuUs  NpU  MNONYYEeHUUM  UHAPOPMALUMOHHBLIX  COOBLLEHUN
MHopmaTMBHLIM ANs YeroBeka sIBMSeTCA TO CoobLieHne, KOTOPOe COOEPXUT HOBbLIE W
NOHATHbIE CBELEHNS.

FmaBHaa c¢opmyna uHcopMaTUKKN CBA3BbIBAET MeXAy COOOM KONMMYECTBO BO3MOXHbIX
MHOPMaUUNOHHbBIX coobweHnn N ©n  KonmyectBo MHGopmaumm |, KoTopoe HeceT

noJiydeHHoe cooOLleHue:

N=2

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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3a eguHuuy KonmyecTBa WMHGOPMaUMM B TeOopuuM MHOPMaUMM NPUHUMAETCS Takoe
KONMM4YeCcTBO WHGOPMaLMK, KOTOPOE COAEPXUTCS B MH(OPMaLMOHHOM COOGLLEHUN,
YMeHbLLUALLEM HeonpeaerneHHOCTb 3HaHNs B ABa pasa.

Takasa egmMHMua Ha3BaHa OMT.

Uzpa «Yeadal yucro.

- Mawa 3aragan 4ncrno ot 1 go 20. Ha mon Bonpockl otBeyvan 6onblue/MeHbLUE.
- 970 Yucno 6onbuwe 10.
- 9T0 Yncno Gonbuwe 15.
- 9T0 Yncno Gonbue 18.
BblBOA: 1 yMeHbLUMa HeonpeaeneHHoCTb 3HaHU B 2 pas3ac 1 yragana 4mcro.
BuT — HanmeHbLIasa egMHMLA U3MEPEHUSA HpOPMaLINW.
C nomowpbto Habopa GMTOB MOXHO MNpeactaBuTb Nobon 3HaK M nwboe yncno. 3Haku
npeacTaBNATCA BOCbMUPA3psAHbIMU KOMBUHaUuaMn 6utos — bantamu.
16anT = 8 6uToB=2361TOB
Bant — 3170 8 OMTOB, paccmaTpMBaeMble Kak eauHoe Lerioe, OCHOBHad eauHuua
KOMMbIOTEPHbIX AAHHbIX.
« Ecnu y Hac gBe gBouudHble undpbl (buTta), TO YNCNO BO3MOXHbBIX KOMOMHAUUI U3

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 6ante- 8 6UT (OBOMYHbLIX UN(P), TO YUCNO BO3MOXHbIX KOMOUHaUun 6UToB B

bawnTe:
28=256

T.0., 6anT MOXET NpMHUMaTb 0AHO U3 256 3Ha4YeHnn nnn KombuHaumm GmnToB.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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Ans namepeHns nHpopMaLmmn Ncnonb3yrTcs 6onee KpynHble eauHNLbI:

KnnobanTtbl, MmerabanTbl, rurabantbl, TepabanTbl 1 T.4.

1 K6ant =1 024 6anT

1 M6anT = 1 024 K6ant
1 F'éanT =1 024 M6aunT
1 ToanTt =1 024 6anTt

AncdaBuTHbIN NoaxoAa K usMmepeHnro nHopmaumm
CyTb andgaBuTHOro nNoaxoAda K U3mMepeHuo MHdopMauum onpeaensieTcs no KonmyecTsy
NCMNonNb30BaHHbIX A5 ee NpeacTaBneHns 3HakoB HEKOTOporo andgasuTta. Hanpumep, ecnu
npu npeactasneHmn yucna XVl ncnonb3oBaHo 5 3HaKoB pMMCKOro andasuta, To 370 U
€CTb KONMMYecTBO MHGopmMauuun. To xe camoe 4ncno, T. e. Ty Xe camylo MHJOopMaLnIo,
MOXHO 3anmcaTb B gecatnyHon cucteme (18). Kak Buamm, nonyyaetca 2 3Haka, T. €.
Apyroe 3HadeHue konumyectBa MHdopMaunn. AndaBuTHbIN NOAX0L NO3BONAET U3MEPUTb
KONMYecTBO MH(OpMaLMM B TEKCTE, COCTABIEHHOM M3 CMMBOJSIOB HEKOTOPOro andasura.
OTO OOBLEKTMBHbLIA, KOMMYECTBEHHbLIM METOA ANns  M3MEepeHust  WMHgopmMaumn,

LMPKYnpytoLen B MHPOPMaLMOHHOM TEXHUKE.

Anghasum — KOHEYHbI Habop CMMBOSMOB, UCMOSb3YyeMbIX ON9 MpeacTaBreHns
nHdopmMaLuun.

MowHocmb anghasuma — 4nMcno cCMMBOIOB B andasuTe.
Hanpumep, andaBut [eCATUYHOM CUCTEMbI CYUCIIEHUSI — MHOXeCTBO  Uudp-
0,1,2,3,4,5,6,7,8,9.
MowHocTb aToro andgasuta — 10.
KomMnbloTepHbI andasuT, UCNoNb3yeMbln AN NpeacTaBneHns TeKCTOB B KOMMbOTEpPeE,
ncnosnb3yeT 256 CMMBOIIOB.
AndaBuT ABOMYHOM CUCTEMbI KOOUPOBaHUSA MHAOPMaLUKM UMEET BCEro ABa CMMBONa-
Ounit.
AndaBunTbl PyCCKOro U aHrMUNCKOTO SA3bIKOB MMEIOT pasfnyHOe 4Ymcno BykB, NX MOLLHOCTU
— pasfiyHbI.
MHopMaumMoOHHbIN  BeC cumBonia (KonMyectBo uMHopmaumMm B OAHOM  CUMBOSE),

BblpaXeHHbIN B 6uTax (i), n mowHocTb andasuta (N) cBs3aHbl Mexay cobon dhopmynomn:

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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N =2
roe N — 9To Konn4ecTBO 3HAKOB B andgasuTe 3HaKOBOW CUCTEMbI USTU MOLLLHOCTb
MHdopMmaLnMoHHast EMKOCTb 3HAKOB 3aBUCUT OT MUX KonMyecTBa B andpasute. Tak,
NMHpOpMaLNOHHAA eMKOCTb ByKBbI B pyCCKOM andasuTe, ecnv He Ucnonb3oBaTb OyKBY
«€y», cocTaBnserT:
32=2',

| =5 6utos

B natnHckom andasute 26 6ykB. MHGdoOpMaunoHHas EMKOCTb BYKBbI TaTUHCKOMO
andasuTa Takke 5 6uToB.
Uem OGonbluee KONMMYEeCTBO 3HaKoB B andgasute, Tem 6onblliee KONMM4ecTBO

MHdopMauumn HeceT 1 3Hak andasuTa.

KonnyecTtBo MHpopMaummn B COOBLLIEHUN MM MHAPOPMALMOHHBLIN OOBLEM TeKcTa- Ic, paBeH
KONMyecTBy MHoOpMaunn, KOoTopoe HeceT OAuMH CUMBOS-I, YMHOXEHHOEe Ha KONMM4ecTBOo
cumBonoB K B cooOLeHuu:
lc=K*iowur

Hanpumep, B cnose «uMHgopmaTukay» 11 3HakoB (K=11), Kaxkabl 3HaK B PyCCKOM
andasuTte HeceT nHdopmaumio 5 6utos (I=5), Torga KonMYecTBO MHOPMaLMK B CrioBe
«nHopmaTtuka» lc=5x11=55 (butos).
C nomoubto popmynbl N = 2! MOXHO onpeaenuTb KONM4ecTBo MHopmaLMmK, KOTopoe
HeceT 3HaK B A BOMYHOW 3HaKoBol cucteme: N=2 = 2=2! = 21=2! = |=1 6ur
Takum obpasom, B ABONYHOM 3HAKOBOW cucteme 1 3Hak HeceT 1 6ut nHgopmaumm. Mpun
ABOWYHOM KOAMPOBaHUMN 06beM MHPOpMaLMn paBeH ANMHE OBOUYHOMO Koaa.
Uem Bonbluee KoMYeCcTBO 3HAKOB COAePXKUT andaBuT 3HaKOBOW CUCTEMBI, TeM BonbLuee
KONMMYecTBO MH(POpMaLMM HECET OANH 3HAK

3adaHus

1. Tepesean 40 6uT B BanThI.

2. Y Bac ecTb XpaHunNuuwie AaHHbiX, 00bEeM KOTOPOro cocrtaBnsieTr 5 netabanr.

Ckonbko 6anToB COOAEpPXKUTCA B 3TOM XpaHUnuLie?

3. Pewwnte 3agadvy: Cuutasa, 4TO OAWH CUMMBOM KOOMPYETCHA OOHUM GanToMm,

nogcumMtatb B BGanTax KonmyectBo MHopmauuu, cogepxalleecs B dpase: «Bek xusn,

BEK Y4UCb.»

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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4. Ha oak3ameHe Bbl GepeTe 9K3aMeHaUMOHHbLIM OuneT, u npenogasaTesb
coobuiaeT, 4To coobuieHne O ero Homepe HeceT 4 6uta mHdopmaumn. Onpegenute
KONM4YeCTBO 3K3aMeHaUMOHHbIX OMMNETOB (3anuwnTe NOSIHOE peLLeHne)

5. TlecHsa cogepxut 32 HOTbl. Kakoe konnyecTtBo MHGOpMaUuM HeECET OdHa HoTa
3TON NEeCHN? (3anuLumnTe NosIHOE peLleHne)

6. CuuTas, YTO OOMH CMMBOST KOOMPYETCA OoaHUM BGanToMm, nogcuuMtatb B GanTax
KonmyecTBO MH(popmaLmu, cogepxalwleecs B opase: «He genam ns myxu cnoHa.»

7. CoobuieHrne o TOM, YTO Ball APYr XMBET Ha OEeCATOM aTaxe HeceT B cebe 4
6uTta nHpopmaumn. CKoONbKo aTaxen B gome?

8. Kakoe konmyecTtBO MHOpMauun O LBETe BbIHYTOrO Wapuka 6yaet nonyveHo,
€ecnn B Henpo3padHoM nakeTte xpaHatcs: 10 6enbix, 20 kpacHbX, 30 cuHUX 1 40 3eneHbIx
LUApUKOB?

9. Hantn obbem uHdbopmaumm, cogepxawlenca B Tekcte u3 3000 cumBOnOB,
HannUcaHHOM PYCCKMMKU ByKBamu.

10. [Ans 3anucu nucbmMa 6bIn Mcnonb3oBaH andaBnT MOLWHOCTLIO B 16 CUMBOSOB.
Mucemo coctosno n3 25 ctpok. B kaxgonm cTpoke BmecTe c¢ npobenamu Obino 64
cumBona. Ckonbko 6anT nHpopmaumm cogepxkano NnMcbMo?

11. YepHo-6enoe n3obpaxeHne nveet 8 rpagaumn apkoctn. Pasmep nsobpaxeHus
10*15 cm. Paspewenue 300 Todek Ha awonm (1 gonm = 2,5 cm). Ckonbko Kbant namatu

Tpe6yeTc;| OnAa XpaHeHnA |/|306pa>|<eH|/|;| B HECXKaTom Bmae?

Bbi80o0b1 u npedrnoxeHus o npodesiaHHoU pabome
CodepxaHue omyema:

1. HammeHoBaHMe NpPaKTUYECKOro 3aHATUSA
Llenb 3aHATUSA

CnMCoK Mcnonb3yemblX NCTOYHUKOB

BbiBoabl 1 npegnoxeHunda

o bk~ 0N

[ata n nognucob KypCaHTa 1 npenogaBarterns

Bonipocbi 0r1si caMorposepKu:
1. Onpepgenute konun4dectBo MHgopmauun ¢ nosmumm «MHOOPMATUBHO» wunu
«HEMH®OPMATUBHO»
e Crtonuuya Poccun — MockBa

° Cylvuwa KBagpaTtoB KaTe€TOB paBHa KBagpaTy r’mnoTeHY3bl

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx




KMPK BIrAP® ®I'6OY BO «KI'TY»
MO-26 02 06-O0[.08.M3

NHPOPMATUKA | C.28/233

e DOundenesa 6awHa Becut 9000 TOHH
e [ndpakumen ceeta HasblBAaeTCs COBOKYMHOCTb SIBIIEHWN, KOTOpble OBYCroOBMEHbI
BOJIHOBOM NpUpoaoNn cBeTa U HabnigarTcs Npu ero pacnpocTpaHeHnn B cpeae ¢
PEe3KO BbIpaXEHHOW ONTUYECKON HEOAHOPOAHOCTBIO
2. EcTtb nn cBA3b mexay andgaBuUTHbIM NOAXOA0M K M3MEPEHUIO MHopMauun u
cogepxaHnem nHdbopmaummn?
3. OueHute 06beM O4HOM CTpPaHMLbl AAHHOIO NPaKTUYECKOro 3aHATUA B GanTax.
4. Yto Takoe 6uUT ¢ Nno3numm angaBMTHOIO NOAXo4a K U3MEPEHNIO MHpopmaunn?
5. Kakue eguHuMubl MCNOMb3yOTCA ONs M3MepeHns obbema MHdopmauMM Ha
KOMMbIOTEPHbIX HOCUTENAX?
6. Kakue cyuwiectBytoT noaxodbl K onpeaeneHunto konuyecTsa MHdopmaumum?
7. B 4yem cocTtouT OTNMYKMe ogHOro nogxoda ot Apyroro?
8. Ha kakyo BenuunHy otnunvaetcsa 6ant ot K6, K6 ot M6, M6 o1 '67?
9. Yrto Takoe OMT NpuM CMbLICIIOBOM WU andaBUTHOM MOAXOAE K OnNpeaeneHuto

KonuyecTta nHgopmaummn?

Ypok Ne2 Komnbrotep M uucdppoBoe npencraBrneHne uHdopmauumn.
YcTponcTBO KOMNbIOTEPA.

Llenb 3aHamus:

1.Mo3HakoMuTb oObOy4arwmMxcss C annapaTtHbiM YCTPOMCTBOM KOMMbKOTEPA MU

Ha3Ha4YeHNEeM OCHOBHbIX YacTen KOMMNbrOTEpPA.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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Puc. 1. CtpykTypa annapatHoro obecneyeHus K.

Komnaxr-awcsx (CO, ovo,]

Flash nasmars.
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MHorga roBopsaT «NepcoHarbHbii KOMMLIOTEPY. YTOYHEHNE «NepPCOHasbHbINY 30eCb He

Crny4arHO — 3TO 3HA4YMT CBOW, NIMYHbIWA, AOCTYNHbIA BONBLUNMHCTBY NoAen, Beab
cyuiecTtByeT 60nbLLOE KONMYECTBO APYrMX BUOOB KOMMbIOTEPOB, KOTOPLIE
nepcoHanbHbIMU HUKaK He Ha3BaTb — paboune cTaHuUKn 4Na NpeanpuaTun, cepBepbl Ans
CBS13M MHOXECTBa KOMMbIOTEPOB B CETb U Ap. B AaNbHENLLEM, FTOBOPS KKOMMLIOTEP» Mbl
6yaem umeTb B BUAY MMEHHO NepPCOHasnbHbIA KOMMNbIOTEP.

[MepcoHanbHbIN KOMOLKOTEP — 3TO KOMNbKOTED, Hpeﬂ,HGSHaquHbIVI anA O6CJ'Iy)KI/IBaHI/IFI

oaHoro paboyero. o cBOMM xapakTepucTukam OH MOXET OTnuyaTbes oT bonblumx IBM,
HO (PyHKUMOHanNbHO cnocobeH BbINONHATEL aHanorn4Hble onepauun. Mo cnocoby
aKcnnyaTauum pasnuyatroT HacToSbHble, NMopTaTUBHbIE N KapMaHHble mogenu MNK. B
AanbHenwem Mbl Bygem paccmaTpuBaTb HAcTOSbHbIE MOAENN U NpUeMbl paboTbl C HAMM.
Ha coBpeMeHHOM pbIHKE BbIYUCIIUTENBHON TEXHUKM pa3Hoobpasne mogndurkaummi n
BapWaHTOB KOMMbIOTEPOB OrPOMHO, HO No6ON, AaxKe caMblil HEOObIYHbLIA KOMMNIIEKT
HEeN3MEHHO BKMOYaeT OOHU U Te e BUabl YCTPOUCTB.
basoBas koHpurypaums MK - MMHMMarbHBIN KOMMAEKT annapaTHbIA CPeacTB,
AOCTaTOuHbIN ANs HaYana paboTbl C KOMMNbIOTEPOM. B HacTosiwee Bpema ans
HacTonbHbIX MK 6a3oBoi cuntaeTcs KOHUrypauus, B KOTOPYH BXOOUT YeTbIpe
yCTpOKCTBA:
* CuctemMHbIn ONOK;

* MoHuTOp;

» Knasunartypa;

* Mbiwb.
CuncreMHbIN 611OK — OCHOBHOWM B1OK KOMNbIOTEPHON cncTeMbl. B HEM pacnonaratotcs
YCTPOWCTBA, CYMTAOLLMECS BHYTPEHHUMU. YCTPONCTBA, NOAKMOYAOLWMNECS K CACTEMHOMY
GnOKy CHapy>u, CYNTaIOTCA BHELLHUMMW.
B cuctemHbIi 610K BXOAMT npoLeccop, onepatMBHasa NaMmaTb, HAKOMUTENW Ha XXECTKUX U
MBKNUX MarHUTHbIX AUCKaXx, Ha ONTUYECKUIM ANCKaX U HEKOTOpbIE apyrne ycTponctea. Ha
nMUEeBOn NaHenn Bbl BUANTE HECKOSBbKO KHOMOK — YXXe U3BecTHasi BaM kHornka Power —
BKINIOYEHNA 1 KHoMka Reset — nepesarpyska KoMnbioTepa, Nonb30BaTbCA KOTOPOW MOXHO
NULWb € paspeLleHns yuntens. HeckonbKo CBETOBbIX MHANKATOPOB — BKIMIOYEHUSA U
obpalleHna K XecTkoMy AMCKy. [1Ba agnckoBoga — Anst KOMMNAKT-ANCKOB U OUCKET.
MoHuTOp — YCTPOMCTBO AN BU3yarbHOro BOCNPOU3BEAEHUS CUMBOSIbHOM N rpadonveckomn

MHopMauun. CrnyxuT B KadecTBe YCTponcTBa BbiBoga. OHU oTAaneHHO HanoMUHaT

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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ObITOBbIE TENEBU30PbI. B HACTONBHBLIX KOMMbIOTEPAX 0BBLIYHO UCMOML3YKTCA MOHUTOPBI Ha
3ANeKTPOHHO-ny4eBon Tpybke (3J1T). N3o6paxkeHne Ha aKkpaHe MOHMUTOpPA co3faeTcs
Ny4YKOM 3SIEKTPOHOB, UCMYCKAEMbIX SNEKTPOHHOM MYLLKOW. DTOT My4OK 3SIEKTPOHOB
pa3roHSeTCs BbICOKUM 3MEKTPUYECKUM HanpshkKeHneM (OeCATKM KMNOBOSIbT) N nagaeT Ha
BHYTPEHHIOKO MOBEPXHOCTb 3KpaHa, NOKPbITYHO MIOMUHO(OPOM (BELLECTBOM, CBETALLMMCSA
noA BO34eNCTBUEM My4Ka SNEKTPOHOB).

CucTtema ynpaBrneHus ny4ykoM 3actaBnsieT npoberatb €ro NOCTPOYHO BECb 3KpaH (co3aaeT
pacTp), a Takke perynmpyeT ero MHTEHCUBHOCTb (COOTBETCTBEHHO APKOCTb CBEYEHUS
TOYKM NoMUHoopa). MNonb3oBaTtenb BUANT N3o0bpaxeHne Ha aKpaHe MOHUTOPA, Tak Kak
NMIOMUHOOP U3ryyaeT CBETOBbIE Ny4M B BUOMMOM YacTu cnektpa. KayecTtBo
N300paxkeHnsa TeM Bbile, YEM MEHbLLE pasmep TOYKN N306paxeHns (TOYKM
noMUHOPOpA), B BbICOKAYECTBEHHbBIX MOHUTOPAaxX pa3mep Todkn coctaBndet 0,22 mm.
OpHako MOHUTOP ABNSAETCHA TakKe MCTOYHUKOM BbICOKOrO CTaTUYECKOrO 31IeKTPUYECKOro
noTeHumana, anekTPoOMarHUTHOrO U PEHTIEHOBCKOrO N3MNy4YeHui, KOTopble MOryT
oKasblBaTb HebnaronpusaTHOE BO3AENCTBUE Ha 340pOoBbe YenoBeka. COBpeMEHHbIe
MOHUTOPbI NpaKTU4eCckn 6e3onacHbl, Tak Kak COOTBETCTBYIOT XXECTKMM CaHUTapHO-
rMrmneHnyeckum TpeboBaHnaM, 3aMKCUPOBaHHBIM B MEXAYHAPOAHOM CTaHAapTe
6e3onacHoctn TCO'99.

B nopTaTuBHbLIX M KapMaHHbIX KOMMbIOTEPAX NPUMEHSAIOT NSIOCKME MOHUTOPBI Ha XNOKUX
kpuctannax (XKK). B nocrnegHee BpeMsi Takue MOHUTOPbI CTanu LWMPOKO UCMONb30BaTbCA
N B HACTOSbHbIX KOMMbIOTEPAX.

LCD (Liquid Crystal Display, >xmakokpuctannnieckme MOHUTOPbI) caenaHbl U3 BELLLECTBA,
KOTOpOEe HaxoauTCs B XXUOKOM COCTOSIHUW, HO Npu 3TOM obnagaeTt HEKOTOPbIMU
CBOMCTBaMM, MPUCYLLMMUN KPUCTaNIMYeCcKnm Tenam. GakTuyeckm aTo XUOKOCTH,
obnapgatowme aHNM3oTponuen CBOMNCTB (B YaCTHOCTU, ONTUYECKMX), CBA3AHHbIX C
yNopsA404YEeHHOCTLIO B OpyeHTauun monekyn. Monekynbl XXnakux Kpuctannos nog
BO34EeMCTBUEM 3NIEKTPUYECKOrO HarnpsipKeHNa MOryT M3MEHSITb CBOK OpUEHTaLMIO U
BCreAcTBME 3TOro M3MEHATb CBOMCTBA CBETOBOIO flyda, NMPOXOASALLErO CKBO3b HUX.
MpenmywectBo XK-MoHUTOPOB nepes MoHUTOpamun Ha AJ1T coCToUT B OTCYTCTBUM
BpeOHbIX A8 YerioBeka SNekKTPoOMarHUTHbIX U3ry4eHuin n komnaktHoctn. Ho XKK-
MOHUTOPbI 06nagatoT n HegoctaTtkamu. Hanbornee BaXHbIE U3 HUX — 3TO NJioXas
uBeTonepeaaya n cMasbiBaHue BbICTPO ABMXKYLLENCS KapTUHKK. MHaye roBopsi, ecnu
B35ITb JOCTATOYHO KayeCTBEHHbIN OJ1T-MOHMUTOP, TO OH ByaeT npurogeH Ans nobbix

3agady 6e3 oroBopok — Anst paboTbl ¢ TeKCcToM, Ana 06paboTkm poTorpacmn, ana urp u
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Tak ganee; B 170 Xxe Bpemsa cpeaun XXK-MOHMTOPOB MOXHO BblAeNUTb MOAENN, NnoaxoastLine
ANSA Urp — HO OHU HENPUIOAHbI ANsA paboTbl ¢ poTorpaduamMm, MOXHO BbiAESNUTbL MOLENMN,
nMetoLme NpekpacHyto uBetonepeaady — HO OHU NJIOXO NOAXOAAT AN AUHAMUYHBIX UTp,
N TaK pganee.
MoHUTOPLI MOTYT MMETb pasnnyHbIN pasmep akpaHa. Pasmep guaroHanu akpaHa
namepsdetcs B grovimax (1 gronm =2,54 cm) n obbi4HO cocTasnseT 15, 17, 19 n 6onee
AIOVMOB.
KnaBuaTypa — knaBuLWHOE YyCTPOMCTBO, NpeaHa3HavYeHHoe Ans ynpasneHms paboTon
KoMMbloTepa 1 BBoAa B Hero nHopmaumm. MIHpopmauma BBoaUTECA B BUAE andaBUTHO-
UM POBLIX CUMBOSIbHBIX AaHHbIX. CTaHaapTHas knaesuaTtypa umeet 104 knasuwmn n 3
NHPOPMUPYHOLLNX O pexmMax paboTbl CBETOBbIX MHAMKATOPA B NPABOM BEPXHEM Yry.
MbiWb — YCTPONCTBO «rpadomyeckoro» ynpasnexus. [pn nepemeLLeHnm Ml no
KOBPUMKY Ha 3KpaHe nepemellaeTcs ykasatesnb Mbiu, NPy NOMOLLM KOTOPOro MOXHO
yKasblBaTb Ha 00bEKTbI U/nUnn BbibnpaTtb nX. MIcnonb3ysa KnaBuULLIM MbILN (MX MOXET ObITb
ABE UNnn TpW) MOXHO 3aAaTth TOT NN APYron TUn onepaumm ¢ 06bEKTOM. A C NOMOLLbHO
Konecuka MOXHO NPOKpPYy4YMBaTh BBEPX UIM BHU3 HE yMELLAIOLWMECS LENTMKOM Ha SKpaHe
n3obpakeHns, TEKCT Unn web-cTpaHuupbl. B onTMKo-MexaHnyYecknx Mbillax OCHOBHbIM
paboymM opraHoM SIBMSIETCA MacCUBHbIN Wap (MeTannnyeckmi, NoKpbITbIN pe3nHon). MNpu
nepemeLLeHNN MbILLM NO NMOBEPXHOCTU OH BpallaeTcs, BpalleHme nepegaeTcsa BYyM
Banam, nosioXXeHme KOTopbIX CHUTbIBAETCA MHpaKpacHbIMM onTonapamu (T.e. napamm
«CBEeToM3ny4vaTenb-poTONPUEMHMK» ) U 3aTEM NPE0BPa3YOLLNNCS B SNEKTPUYECKUN
cvrHan, ynpasnsioLwnin ABUKEHNEM yKa3aTerns Mblln Ha 3KpaHe MOHUTOpa. NaBHbIM
«BparoM» Takon MbILLK SBNSIETCA 3arpsa3HeHne.
B HacTosiLLee BpeMsi LUMPOKOE pacnpoCTpaHeHne NosTy4nunm onTU4ecKne Mbiliu, B
KOTOpPbIX HET MEXaHNYECKMX YacTeln. ICTOUYHMK cBEeTa pa3MeLLeHHbIA BHYTPU MbILLW,
ocBeLLaeT NOBEPXHOCTb, a8 OTPaXXeHHbI CBET ouKcupyeTcss OTONPUEMHUKOM U
npeobpasyeTcs B nepemMeLLeHme Kypcopa Ha akpaHe. CoBpeMeHHble MOAENN MbILLEN
MoryT OblTb 6€CnNPOBOAHLIMU, T.€. MOAKITHYALWMMUCSA K KOMMbIOTEPY 6e3 noMoLLm
Kabensi.

MepudepnnHbIMM Ha3bIBaOT YCTPOUCTBA, NOAKIIOYAEMbIE K KOMMbIOTEPY U3BHE.
O6bI4HO 3TK yCTpOMCTBA NpeaHas3HayYeHbl ANd BBOAA M BbiIBOAA MHAOPMaLIMN.
BoT HekoTOpble N3 HUX:
* [puHTeEp;

» CkaHep;
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* Mogewm;
* Web-kamepa.
* DVB-kapTa n cnyTHMKOBas aHTEHHa;

MpuHTEep CnyxuT Ans BbiBoAa MHAOPMaLUM Ha ByMaxHbIn HocuTernb (Gymary).
CyLecTBYIOT TPM TUMNA MPUHTEPOB: * MATPUYHbLIA * CTPYWHbIN * Nla3epHbIn
MaTpuyHble NpUHTEPLI — 3TO MPUHTEPLI YOapHOro Aencteus. lNevaTatoLwasn ronoska
MaTPWUYHOrO NPUHTEPA COCTOUT U3 BEPTMKANbHOIO cTonbua ManeHbKux CTePXXHEN
(0BbI4HO 9 nnn 24), KoTopble Nof BO34ENCTBUEM MArHUTHOIO NOMSA «BbITANKMBaKOTCA» U3
rofIOBKU U yaapstoT no dymare (Yepes kpacsuyto neHTy). Nepemewasnce, nevyaTarowas
rofloBka oCTaBnseT Ha Bymare CTpOKy CUMBOJIOB. HegocTaTkn MaTpUYHbIX NPUHTEPOB
COCTOSAIT B TOM, YTO OHU MeyaTatrT MeafeHHO, NPON3BOAST MHOIO LyMa U KayeCcTBO
neyaTun OCTaBrisieT xenaTb Nny4ywero (CoOoTBETCTBYET MPUMEPHO KayeCTBY NULLIYLLIEN
MaLLMHKK).

B nocnenHue rogbl Wpokoe pacnpoctpaHeHne nonyyYnnmn YepHo-6enble 1 LBeTHbIe
CTPYWHbIE NPUHTEPLI. B HUX Ncnonb3yeTca YepHUbHasa neyaTaroLlas rornoska, Kotopas
nog gasneHnem BbibpackiBaeT YepHUNa u3 psiga Mernb4yanlnx oTBepcTun Ha bymary.
Mepemelyasck Boonb bymaru, nevartaroLLasi rofioBka OCTaBnsieT CTPOKY CUMBOSIOB UK
NOJIOCKY n3obpaxkeHus.

CTpyWHble NpUHTEPBLI MOTYT NevyaTaTb JOCTAaTOYHO ObICTPO (40 HECKONBLKUX CTPaHWUL, B
MUHYTY) 1 NPOU3BOAAT Marno wyma. KayecTso nevatu (B TOM 4Mcne v UBETHON)
onpegenseTcs paspeLuatoien cnocobHOCTbIO CTPYNHbBIX MPUHTEPOB, KOTOpast MOXeT
pocturatb ootorpadumyeckoro kadectsa 2400 dpi. OTo o3HayaeT, 4To nosocka
n3obpaxeHnsa no ropusoHTanu gnvHon B 1 gromm popmmpyetcs ns 2400 Todek
(YepHWNbHBIX Kanenb).

INaszepHble NpuHTEPLI 06ecnevnBatloT NpakTUyeckn GecllyMHyo nevaTs. BbiCokyto
ckopocTb neyvaTn (0o 30 cTpaHuy B MUHYTY) Na3epHble NpUHTEPbl JOCTUraloT 3a cyeT
NMOCTPaHW4YHOM NnevaTtu, Npu KOTOPOKW CTpaHuLa rneyaTaeTcs cpasy LerMKOM.

Bbicokoe Tunorpadgckoe kayecTBO neyaTun nasepHbIX NPUHTEPOB obecneynBaeTcs 3a cyeT
BbICOKOW paspeLuatoiert cnocobHocTu, koTopast MmoxeT gocturatb 1200 dpi n 6onee.
MnoTttep. [Anga BbiBOAA CIOXHbIX U LUMPOKOOPMATHBIX rpadon4ecknx o6 beKToB
(nnakaToB, YepTexen, dINEeKTPUYECKNX N ANEKTPOHHbBIX CXEM U MpP.) NCMOMb3YHTCA
creumarnbHble YCTPOMCTBA BblBOAA — NIOTTEpbl. [puHUMN 4encTBuA NnoTTepa Takon xe,
Kak U CTPYMHOro npuHTepa.

CkaHepbl cryXaT A5 aBTOMaTU4eCcKoro BBoAa TEKCTOB U rpadhukin B KOMNbIOTEP.
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CkaHepbl 6bIBalOT ABYX TUMOB:  * PyYHble  * MMaHLWETHbIE.

Py4Hon ckaHep Ans KoMnbloTepa NOX0X Ha CKaHep, UCMNoSib3yeMbll B CynepmapkeTax asis
CUYMTbIBaAHUSA WITPUX-Koda. Takon ckaHep nepemeLlaeTca no fIMCTy ¢ MHpopmMaumen
NOCTPOYHO BPYYHYIO, U MHGOPMALMS 3aHOCUTCS B KOMMbIOTEP AN AanbHeNLwero
pefakTnpoBaHus. MNMnaHWweTHbIN ckaHep BbIrNAAUT 1 paboTaeT NPMMEPHO TaK Xe, Kak U
KCepPOKC - NPUNOgHUMAETCS KpblILLKa, TEKCT U PUCYHOK NomeLlaeTcsa Ha paboyee nore, u
MHpopmauusa cuntoiBaeTcs. MNnaHWeTHbIE CKaHepbl B HaLLe BpeMsi 0ObIYHO BCE LBETHbIE.
CucteMbl pacno3HaBaHUs TEKCTOBOM MHpOpMaLMM NO3BONSAT npeobpasoBaTb
OTCKaHMPOBAHHbLIN TEKCT U3 rpadonyeckoro gpopmarta B TEKCTOBbIN.

Paspewatowas cnocobHoCcTb ckaHepoB cocTasnsieT 600 dpi u BblILwe.

Moaem unu mogeMHas nnata Crny>XuT Ans cBs3u yaanéHHbIX KOMNbITEPOB NO
TenedoHHon ceTn. Mogem b6biBaeT BHYTPEHHUI (YCTaHOBIIEH BHYTPU CUCTEMHOro 6noka)
N BHELLHWUI (pacnonaraetca psaoM C CUCTEMHbBIM BITOKOM U COEOANHSAETCHA C HUM Npu
nomoLum kabens.

DVB-kapTa 1 cnyTHMKOBas aHTEHHa CryXaT Ans Tak Ha3blBAEMOro « aCUHXPOHHOMO»
NoaKIoYeHnst KoMnbtoTepa k cetn MHTepHeT. MNpu Hanndnmn DVB-kapTbl U CnyTHUKOBOW
aHTEeHHbl ANdA coegMHEeHUs ¢ VIHTepHeTOM MCNoNb3yeTcsa ABa KaHana CBA3W: Ang
nepegayv AaHHbIX OT NOSb30BaTenNs UCMNOMb3yeTcs MoAeM, a ANs npueMa — CNyTHUKOBbIN
KaHan, CKOpOCTb MNOTOKa AaHHbIX B KOTOPOM B HECKOSBKO pa3 NpeBbIlaeT MOAEMHYIO.
[ns opraHmnsauumn Ha BeckpanHux NHTepHeTa BUAEOKOHepeHUMiA (Mnmn NPoCcTo
6ontoBHN) npuroantcst Beb-kamepa. C NOMOLLbIO 3TUX YCTPOWNCTB (M, ECTECTBEHHO,
ObICTPbIX NTOKasbHbLIX CETEN), MOXHO B JI06ON MOMEHT YCTPOUTL COBELL@HME CO CBOMMMU
COTPYAHMKaMU, He OTPbIBasi OHbIX OT HACWXXEHHbIX paboynx MecT. A 9TO, Kak nokasbiBaeT
npakTuka, JaeT BeCbMa OLLYTUMYIO NPaKTUYECKYHO MOnb3y.

OroBopumcs cpasy — O HacTOALWLMX BUAeOKaMepax 34eCb peymn He nget. To ecTb MoxeTe
AaXe 1 He MeYvTaTb O XOPOLLEN OMTUKE, O KaYeCTBEHHOW LiBeTonepenade n Tomy
nogo6bHon pockowu. [la n coxpaHaTb BugeonsobpaxxeHne ¢ Beb-kamepbl BaM 1 B rofioBy
He nNpuaeT. Beab HyXXeH-TO 3TOT arperaT coBceM Ana Apyroro — obecneynBaTtb
NOCTyNSIeHNe Ha Ball KOMMNbIOTEP BUOEONOTOKA C KAYECTBOM U 06BEMOM, AOCTATOYHbIM
ans nepegayvn B VIHTepHeTe.

MpakTuyeckn Bce BeG-Kamepbl paccynTaHbl HA paboTy OTHIOAb HE B MEOIEHHOM PEXUME
MoAeMHOro nogknioyenus. Nogasan nm uMdpoBbLIE KaHanbl CBSA3M — W BOT TOrga-1o aTu

YyCTPOMCTBA NOKaxyT cebs BO BCen Kpace.
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YT0 xe kacaeTcs Poccun, To BO3MOXHOCTHN obecneunTb nepegadvy Takoro notoka AaHHbIX
B peXxunme peanbHOro BpeMeHu, yBbl, MOKa HeT. Hn y nepefatroLmnx yCTpomuCTB, HU Y
KaHanoB cBs3K. [103TOMy MakCUMyM, Ha YTO CMOXET pacCYMTbiBaTb Ball cobeceqHUK —
3TO0 NosiBNeHne BaLlen IMYHOCTU B KPOXOTHOM OKOLLKE pasmMepoM YyTb MOMEHbLUEe
curapeTHon nadkm (pasmep nsobpaxeHus — go 320x200 Toyek). Ecnn aTtoro Bam
AOCTaTOYHO, YTO X, NpnobpeTeHne Beb-kaMmepbl CMOXET YyTb CKpacuUTb BallX cepble
KomnbtoTepHble 6yaHu. [NockonbKy nsobpaxeHne Beb-kamepa BblaaeT He CTaTUYHOE,
HY>KHO YY4€CTb 1 OPYrYy0 BaXHY0 BEMNYMHY — YaCTOTy OOHOBNEHUSA kKagpoB. Tak BOT, Ha
00Obl4HOM, MOAEMHOM COEANHEHUN AaXKe Npu KPOXOTHOM KapTuHke 150200 Touek
NCKOMbIX 24 KagpoB Bbl, CKOpee BCero, He nonyynte (peanbHo — oT 10 go 20). A 3HauuT,
PbIBKM N 3a0epXKn HensbexHbl... ObpaTuTe BHUMaHWe Ha gpyrue nokasatenu Beb-
Kamepbl — peakumsi Ha pasfinyHble YCNOBUSA OCBELLEHWS, Hann4ine BCTPOEHHOro Nu
AONOSTHUTENBHOrO MUKPOGOHA, ANMHY coeanHnTensHoro USB-LwHypa, cnocobHOCTb
Kamepbl paboTaTb «B CBA3KE» C NOMNYNsPHbIMU NPOrpaMmMamMmn ansi FroflocoBOro u
BngeoobuleHna (Hanpumep, Microsoft NetMeeting). U, koHe4YHO e, Ha MakcumansHoe
paspeLlleHue: XoTa Ka4yecTBO KapTuHkM 640x480 Toyek yke JaBHO CTano ctaHgapToM, Ha
pbIHKE BCTpeYalTCca Mogenu ¢ kyaa 6onee HU3KMM Noporom paspeLleHns (MHorme
Kamepbl cTouMocTbo A0 50 gonn. obecneymBaloT paspeLueHme nuwb Ao 352x288 Touek).
Kctatn, a 3HaeTe nu Bbl, YTO XOpoLuasi Beb-kamepa C yCrnexomM MOXeT 3aMeHUTb
umdgposou cpotoannapat? bonbWNHCTBO KaMep YMeEET He TOSbKO nepefaBaTh Ha
KOMMbOTEP NOTOK BUAEOMHMOPMALMK, HO U BblAeprMBaTb U3 3TOr0 NOTOKAa OTAENbHbIE
Kagpbl-kapTuHKK. A BOT ux 6yayuwiasa cyabba 3aBUCUT OT KavyecTBa Kamepsbl: Joporne
MOZJESIM MOryT COXPaHsTb M300paXKeHUs1 BO BCTPOEHHOM NamMsAaT, He Tpebysa NoCTOSIHHOro
NOAKITOYEHMS K KOMMbIOTEPY, Bonee e AelueBble BbIHYXXAEHbI cpa3y copacbiBaTbh BECb
CBOW «TPy3» Ha XECTKUN OUCK.

XoT4, KOHEYHO, HacTosAWMn umdpoBor boToannapart paboTaeT ropasgo nydie, u
KayecTBO faet gpyroe... Tem 6onee 4To MHOrMe UngpoBble hoToannapaTbl CpeaHen
LLEHOBOW KaTeropum Takke MoryT, B criydae HeobxoaumocTu, nopabotatb 1 Beb-
Kamepamu.

W nocnepHee. MNo4vtn BCce mogenu kamep, BbinyweHHble nocne 1999 r., nogkniovarTcs K
KomnbtoTep Yepes pasbem USB 1 He TpebyoT AONOAHUTENBHOMO NCTOYHMKA NUTAHUS.
BHyTpeHHMe ycTponucTBa KOMNbLIOTEPOB.

BHyTpeHHMMU cumTaloTCa YCTPOMCTBA, pacnonaratLwmecs B cucteMHom 6noke. [Joctyn K

HEKOTOPbIM N3 HUX UMEEeTCH Ha NUUEBOW NaHenu, 4to yﬂ,O6HO and 6bICTpOl7I CMEHbI
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MHGOPMaLMNOHHBIX HOocuTenen. Pasbembl HEKOTOPbLIX YCTPOUCTB BbiBEEHbI HA 3aHHIO0
CTEHKY — OHM cny>aT AN NOAKITYeHNsa nepudepunHoro obopyanosaHuns. K HEKOTOPbIM
YyCTPONCTBAM CUCTEMHOrO 610Ka 4OCTYN He NPeayCMOTPEH — Ans 06bIYHOM paboThbl OH He
TpebyeTca.

MaTtepuHckasa nnara — camas 6onbliasa nnata lNK. Ha Hel pacnonaratotca marnctpanu,
CBsA3bIBalOLLME NPOLECCOpP C ONepaTMBHON NaMATbIO, - TaK Ha3blBaeMble LWKHbI. K whHam
MaTepPUHCKOWN NnaTtbl MOAKMIOYATCSA TakKe BCe NpoYvne BHYTPEHHUE YCTPOMCTBA
KomnbtoTepa. YnpasnseT paboTon MaTepuHCKON nnaTbl MUKPOMPOLIECCOPHbIN Habop
MUKPOCXEM — TaK Ha3blBaeMbl YMnceT.

Ha KkoMnbloTEPHOM XaproHe MaTepUHCKas nnarta Ha3biBaeTCa «Mamay, «MaTby.
Mpoueccop. Mukponpoueccop — ocHoBHasa mukpocxema K. Bce BblumMcneHus
BbINONHATCSA B HeW. [poueccop annapaTHO peanu3yeTcs Ha 605bLWON HTerpansHon
cxeme (BNC). bonblias nHTerpanbHasi CxeMa Ha camoM gene He aBnseTcsa 6onbLon no
pa3smepy 1 npegcraesnseT cobon, HaobopPOT, ManeHbKyH NIOCKY NOMYyNPOBOAHUKOBYIO
nnacTuHy pasmepomM npumepHo 20x20 MM, 3aKITHOYEHHYIO B NIOCKMIA KOPMYC C pagaMm
MeTannmyeckmx WTbIpbKoB (KOHTakToB). BUC aBnsieTcs 60nbLon no KonmyecTay
anemMeHToB. Micnonb3oBaHne COBPEMEHHbIX BbICOKMX TEXHOMOMI NO3BOSISIET Pa3MecTUTb
Ha BUC npoueccopa orpoMHOE KONMYECTBO (PYHKLMOHArbHbLIX 31IEMEHTOB, pasmepsbl
KOTOpbIX cocTaBnsoT Bcero okosio 0.13 mukpoH (1 mukpoH = 10-6 m). Hanpumep, B

npoueccope Pentium 4 nx okono 42 MUnmnnoHos.

XapakrepucTuka Pentium Il Pentium IlI Pentium 4
Yncno TpaH3ncTopos 7.5 MITH. 9.5 MnH. 42 MnH.
TakToBas YacTtoTa 0.45T1Ty 11Ty 1.4 [Ty v BbllE

B HacTosiee BpeMsa onsa npomsBoacTea npoueccopoB cemenictea AMD64 koprnopauuns
AMD nepexoauT Ha ucnonb3oBaHne Hosenwero Texnpouecca - HiPerMOS 8 (HiP8). 3tot
TEXHOMOrMYeCcknin Nnpouecc, No KOTOPOMY B AanbHenwem 6yayT BbinyCKaTbCA BCE
npoueccopbl AMD, BkntovaeT B cebs psig Hanbonee NporpecCuBHbIX TEXHOMOMMA ANs
Npoun3BoACTBa NHTErpasibHbIX cxeM: 90 HM TEXHOSOrMYecKoe paspeLleHne, MegHble
nNpoBoAHWKK, low-k ananekTpuk n TexHonoruto SOI.

[Mepexon Ha TexHonorn4yeckoe paspelleHre 90 HM NO3BOSISET BbINyCKaTb NPOLIECCOpbl C

BbICOKOW TAKTOBOW 4aCTOTOWN, NOTPEBNAOLWME MEHbLLE SHEPTUN U UMEIOLLNE HEBONMbLLIOE
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TennosblgeneHne. Kpome Toro, NCnonb3oBaHMe TPaH3UCTOPOB C MeHbLUEN ASIMHON
3aTBOpa NO3BOMSET HA NOASIOXKKE paBHOW NnoLwagm pa3amecTutb 6onbluee Ynmcno
TpaH3ncTopos, Hanpumep npoueccop AMD Opteron ¢ kawem L2 1 M6, coctouT 6onee
4yeM 13 106 MnH. TpaHauctopoB. OcBoeHne 90 HM TexnpoLecca - BaXHbI Lar K
NPON3BOLACTBY ABYSAEPHbIX NpoueccopoB. CHMKEHME YPOBHSA TEMNMOBLIAENEHNSA N
yMeHbLUEHNA nnowaan aapa npu nepexoge Ha 90 HM Texnpouecc NO3BOSIUT COXPaHUTb
MOLLHOCTb ABYSAEPHbIX MPOLECCOPOB Ha NPEXHEM YPOBHE, Npy 3TOM 0bLwasn nnowaab
KpucTanna yBenmynTcs He3HauymMTemnbHo.

OcHoBHas xapakTepucTuka npoLueccopa — TakToBasi YacTtoTa (M3MepsieTcsl B Merarepuax
(MINu) n rurarepuax (I'Tw)). Yem Bbiwe TakTOBasa YacTtoTa, TEM Bbille
NpPoOM3BOAMTENBHOCTb KOMMblOTEpPA. Tak, Hanpumep, npu TakToBon Yactote 2000 MIy,
NpoLEeCccop MOXET 3a OAHY CeKyHOY U3MeHUTb cBoe cocTtosHne 2000 munnuoHoB pas. [ns
OonbLUMHCTBA onepauuii OAHOro TakTa He4OCTaTOYHO, MO3TOMY KONMYECTBO OnepaLuuin,
KOTOpble NPOLECCOP MOXET BbINOSTHUTL B CEKYHAY, 3aBUCUT HE TOSMbKO OT TakTOBOW
4acTOTbl, HO U OT CMIOXHOCTK onepauuin.

EcTb elle HacKONbKO BaXkHbIX XapakTepUCTUK npoLeccopa — TN gapa U TEXHONOorus
NPOn3BOACTBA, YaCTOTa CUCTEMHOWN LUMHbI, HO Mbl X pacCcMaTpMBaEeM Mnoka He byaem.
EQMHCTBEHHOE YCTPONCTBO, O CYyLLLECTBOBAHUN KOTOPOro NPOLECCop «3HaeT OT
POXOEHUA» — onepaTuMBHas NaMsiTb — C HElO OH paboTaeT COBMeCTHO. [JaHHble
KOMMPYHOTCA B A4€KM npoLeccopa (perncTpsl), a 3atemM npeobpasyroTca B COOTBETCTBUMU
C KOMaHgamu (NporpamMmmon).

OnepaTtuBHaa namatb (O3Y), npegHasHadeHa onst XxpaHeHus nHopMaLmm,
n3roTaBnMBaeTCcd B Buae moaynen namatu. OnepaTuBHYO NamMsaTb MOXHO NpeacTaBuUTb
Kak OOLUMPHbIA MacCKB SiYEEK, B KOTOPbIX XPaHATCS AaHHbIE U KOMaHAbl B TO BpeMsi, Koraa
KoMMbloTep BKMAOYEH. [1poueccop MoXeT obpaTuTcs K Nobon a4enkn namsaTu.
BaxkHenwwen xapaktepuctmkon mogynen namatu sensetcs 6oictpogencrtame. Mogynm
namaTy MOryT pasnuyaTtbes Mexay cobon no pasmepy 1 KONMYEeCTBY KOHTAKTOB,
ObiCTpOAENCTBUIO, MHAOPMALMOHHON EMKOCTBLIO U T.4.

Mo>eT BO3HMKHYTb BOMNPOC - NoYeMy Obl HE UCMONb30BaTh 4SS XPaHEHNSA MPOMEXYTOUHbIX
AaHHbIX XXECTKUIN ONCK, Beab ero o6bem BO MHOro pa3 6onblue? 3To Aenartb Hemnb3s, Tak
Kak CKOpOCTb JOCTYyna K onepaTuMBHOM NaMsTU Y Npoueccopa B COTHU Thicsd pa3 6onblue,
YyeM K OUCKOBOW.

[ns AnuTenbHOro XxpaHeHus gaHHbIX 1 NporpaMm LUMPOKO NPUMEHSIIOTCS XXECTKNE OUCKK

(BMHYecTepsbl). BbiknoveHne NuTaHnsa KOMMboTepa He NMPUBOANT K O4YUCTKE BHELLUHEN
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namstTu. XKeCTKMM QUCK — 3TO Yalle He OOUH OMCK, a nakeT (Habop) ANCKOB C MArHUTHbLIM
NOKpbITUEM, BpaLLalLwmxcs Ha obLien ocn. OCHOBHbIM NapameTpoM SABNAETCA eMKOCTb,
namepsiemas B rurabavtax. CpegHui paamep COBPEMEHHOIO XXECTKOro AMCKa CocTaBnsaeT
80 — 160 GanT, npuyem 3TOT NapameTp HEYKINOHHO pacTeT.

BuHyecTepom oH cHavana B LWyTKy 6bii1 Ha3BaH B 1973 rofy, Tak kKak HEKOTopble ero
TeXHUYEeCcKne xapakTepUCTUKM MO Ha3BaHWMIO MOXOANNIN HA MapKy 3HAMEHUTON BUHTOBKM
«BuHYecTep». C Tex Nop Has3BaHWe NPMXNNOCh.

He cmMoTps Ha cBOe Ha3BaHWe XEeCTKUN OUCK — BECbMa XPYNKuin npnbop, Tpebyrowni
B6epexHoro oTHoweHus. OH GouTcst yaapoB, TOMNYKOB, PE3KUX NepenagoB TemMnepaTtypbl 1
BNaXXHOCTU, a TaK Xe CUSIbHbIX MarHUTHbIX Nonen. lNepemelleHmne XeCTKUX ANCKOB
Heo6X04MMO BbINOSHATL C MOBbLILLEHHON BHUMATENbHOCTBIO Y aKKypaTHOCTbIO.
BugeoapanTtep — BHyTpeHHe yCTPOWCTBO, YCTaHABNMBAETCS B OOUH U3 pa3beMOB
MaTEPUHCKOW NnaTbl, N CAYXUT aAng o6paboTkm nHpopmaummn, noctynaroLlen ot
npoueccopa nnn nad O3Y Ha MOHUTOP, a Takke AN BblpaboTKN ynpaBnsitoLLmMX CUTHAN0B.
B nepBbIx NnepcoHanbHbIX KOMMNbOTEPaX BuaeoaaanTepos He 6bino. BmecTo HuX B
onepaTMBHOM NamMATK oTBOAMNAcb HebonbLuas obnacTb ANs XpaHEeHMA BUOEOOAHHbIX.
CneuunanbHas MUKpocxema (BUOEOKOHTPOMNEP) cCYnTbiBana gaHHbIE N3 g4eek
BMOEONaMATU N B COOTBETCTBUM C HUMM YNpaBnsana MOHUTOPOM. o Mepe ynyJdleHus
rpacpmyeckmx BO3MOXHOCTEN KOMMbIOTEPOB 00NacTb BMAeONnaMsT oT4enunm ot
OCHOBHOW OMnepaTMBHON NaMATN U BMECTE C BUOEOKOHTPOMNEPOM BblAENUNN B
oTAenbHbIV NpMbop, KOTOPbIV Ha3Banu Bugeoagantepom. CoBpeMeHHble BuaeoaganTepbl
NMEKT COOCTBEHHBIN BbIMUCNUTENBHLIN NPOLIECCOpP (BMAEOMNPOLECCOP), KOTOPbLIA CHU3WI
HarpysKy Ha OCHOBHOW MPOLLECCOp NPU NOCTPOEHUN CROXHbIX n306paxxeHnin. OcobeHHOo
GonbLUYyI0 POSib BUAEONPOLIECCOP UrpaeT NpM NOCTPOEHUN HA NNTOCKOM 3KpaHe
TpexXmepHbIX n3obpaxeHunn. B xoge Taknx onepaunin emy npuxoanTcs BbIMOMHATD
0COBEHHO MHOro MaTeMaTU4eCKMX pacyeToB.

B HekoTOpbIX MOAENAX MaTEPUHCKUX NMnaTt yHKUMK Buaeoagantepa BblNONHAOT
MMKPOCXEMbI YMnceTa — B 3TOM Clyyae roBopsT, YTO BugeoaganTep UHTENPUPOBaH C
MaTepuHckon nnaTton. Ecnu e BMaeoaganTtep BbINOMHEH B BUAE OTAENbHOMO
YCTPOWNCTBA, ero HasblBalOT BUOEOKAPTON. PaszbeM ngeokapTbl BbiBEAEH HA 3aHIO0
cTeHky. K HeMy nogknio4aeTcs MOHUTOP.

3BykoBou apanTtep. [1na komnbtoTepos IBM PC paboTa co 3BykOM U3HavarnbHO He Obina
npegycmoTpeHa. lNepsble O4ecAaTb NeT CyLeCTBOBaHUA KOMMbIOTEPLI 3TOW NNaTtgopMbl

cynTanmcb oUCHON TEXHUKOWN N 0b6xoamnmck 6e3 3ByKOBbIX YCTPOMCTB. B HacToswee
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BpeMs cpefctea Ans paboTbl CO 3BYKOM CUMTAOTCA CTaHAapTHbIMKU. [Ins 3Toro Ha
MaTepUHCKOWN nnaTe ycTaHaBnuBaeTcs 3BykoBon agantep. OH MOXET ObITb MHTErpuUpoBaH
B uMnceTe MaTepUHCKOM NnaTthl UNK BbINOSTHEH Kak oTAenbHas noakniovaemMas nnara,
KOTopasi Ha3blBaeTCs 3BYKOBOW KapTOMW.

Pasbembl 3ByKOBOW KapThbl BbiIBEAEHbI HA 3aiHIOK CTEHKY KOMMbioTepa. [ns
BOCMNpOM3BeAEeHUs 3ByKa K HAM MOAKMOYAKOT 3BYKOBbIE KOMTOHKW UMW HAYLLIHUKWN.
OTpgenbHbIN pasbeM NpegHasHayeH ang nogkrioyeHns MmkpodoHa. MNpu Hannymm
crneunarnbHOW NporpaMmmbl 3TO NO3BONSET 3anUcbiBaTh 3BYK. ViIMeeTca Takke pasbem
(NMMHenHbIN BbIXOA) ANSA NOAKITHOYEHMS K BHELUHEN 3BYKO3aNUChIBAOLLEN NNK
3BYyKOBOCMpouM3BosLlen annapatype (MarHuTooHam, yCUnNnTensam u T.n.).

CeTeBagd kapTa (Mnu KapTa CBS3U MO FIOKanbHOW CETU) CRYXUT OS5 CBSA3W KOMMNbIOTEPOB B
npegenax ogHoOro NpeanpuaTus, otTaena unm NnoMeLLeHns HaxoasaWwmMxcs Ha paccTos i HUN
He 6onee 150 meTpoB Apyr OT Apyra.

Mpn HanMyuK cneumanbHbIX JONONHUTENBHBIX YCTPONCTB MOXHO OpraHM3oBaTh CBSA3b
KOMMbIOTEPOB U Ha BonbLUMe PacCTOAHNA.

OCHOBHbIM NapamMeTpoM CETEBOWN KapTbl ABNAETCS CKOPOCTb nepenayn nHgopmaumm
namepseTcsa oHa B merabantax B cekyHay. Tunoast Hopma ot 10 go 100 merabanT B
CeKyHAay.

KoMMmyHMKauuOHHbIe nopTbl. 118 CBA3M C ApyrMuX YCTPOMCTBaAMU, Hanpumep
NPUHTEPOM, CKaHEPOM, KnaBmaTypOun, MbILbIO U T. M., KOMMNbIOTEP OCHALLAeTCs Tak
HasblBaeMbiMy nopTamu. [1opT — 3TO He NPOCTO paszbeM AN NOAKMIOYEHUS BHELLHErO
obopyaoBaHus, XOTa NOPT U 3aKkaH4YMBaeTcs pa3beMoM. [lopT — 6onee crnoxHoe
YCTPOMCTBO, YEM NPOCTO pasbeM, MeKLLee CBON MUKPOCXEMbI N ynpaBrisieMoe
NporpaMmmHo.

Mpnmepbl NOpTOB:

* COM (nocnepoBaternbHbIf NOPT)

* LTP (napannenbHbIv NopT)

* USB (nocnepoBaTenbHbIN C BbICOKOW MPOU3BOAUTENBHOCTbLIO)

* PS/2 (yHuBepcanbHbIn N9 NOAKNHYEHUS MbILLX U KNnaBmaTypbl)

Uepes nocnegoBaTenbHble NOPThI JaHHbIE NepeaarTca nocnegosatenbHO 6anT 3a
6anitom. [NpeagenbHoe 3Ha4YeHE NPON3BOAUTENBHOCTI NOCcregoBaTeNnsLHOro nopta — 112
Kbut/c. 3TOro HegocTaTouHO Ans nepedaydn 6onbwmnx 06 beMOoB AaHHbIX, MO3TOMY K
nocriegosaTesibHbIM NOpTaM MOAKMYAKT YCTPOUCTBA, He TpebytoLme BbICOKON

npon3BoAnTEsIbHOCTU. MOAEMBbI, MbILLWX, YCTapeBLUMEe MoaOenn nNnpuHTEpPOB.
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Yepes napannernbHbli NOPT NepegarnTcs o4HOBPEMEHHO BCe BOCEMb BUTOB,
coctaBnsowmx oanH 6ant. NpegenbHoe 3HaYeHne NPON3BOANTENBHOCTM NapannenbHoro
nopta — 5 Mb6awnt/c. K aToMy nopTy, Kak npaBusio, NOAKMYaeTCs NPUHTEP.
MpenmyLecTBO NapannesnibHOro NopTa OT NocneaoBaTenibHOro 3aknioyaeTcs elle B
BO3MOXXHOCTM MCNOSb30BaHNA bonee anvHHbIX kabenen ana coegmHermns (4o 10 m
npoTtus 1.5 m).

Bce coBpeMeHHbIe KOMMbIOTEPLI KOMMIIEKTYIOTCA NOPTaMn HOBOro nokoneHus — USB. 31o
nopTbl NOCneaoBaTebHOro TMNa, HO C BbICOKON NPOU3BOAUTENBHOCTLIO (A0 12 M6awnT/c).
Kpome BbICOKOW Npon3BOAMTENBHOCTU K ocTonHcTBaM USB nopToB oTHOCUTCS yao6CTBO
paboTbl C HUMK: He TpebyeTca BbikNovaTb 000pyaoBaHME Nepen CTbIKOBKOW, BO3MOXHO
NOAKITHOYEHME HECKOSTbKNX YCTPOUCTB B OAHOMY NopTy. MHOrMe mogenu coBpemMeHHom
nepugepuimnHoro obopyaoBaHna MOryT NOAKIKOYATLCA K NOpTaM 3TOro Tvna.

Kpome yHuBepcanbHbIX KOMMYHUKALMOHHBIX NOPTOB, NpeAHa3HavYeHHbIX Angd noboro
obopyaoBaHus, KOMNbIOTEP MMEET ABa CneumManm3npoBaHHbIX NopTa Afs NoaKNoYeH s
MbILIKX M KraBuaTtypbl — aTo nopTbl PS/2. [lpyrue ycTponcTBa K 3TUM nNopTam He

NoAKMKYarTCA.

NHdopmaumsa, npeacrasneHHasa B undpoBon popme n obpabarbiBaemas Ha
KOMMbloTepe, HasblBaeTcs AaHHbIMU. [locnegoBaTenbHOCTL KOMaHA, KOTOPYHO BbINOSTHAET
KoMnbloTep B npoLecce 06paboTkn faHHbIX, Ha3blBAETCA NPOrpaMmon.

O6paboTka AaHHbIX HA KOMMbLIOTEPE:

1. Monb3oBaTtenb 3anyckaeT NporpamMmmy, XpaHsLLyrCcs B 4ONITOBPEMEHHOW NaMsaTH, OHa
3arpyxaeTcd B onepaTuBHYIO U HAYMHAET BbINOSTHATLCS.

2. BbINONHeHWe: NpoLeccop CYNTbIBAET KOMaHAbl U BbINOSHAET ux. Heobxogumele
AaHHble 3arpyxatTcsl B onepaTuBHYO NaMsiTb U3 4OSITOBPEMEHHON NaMATU U BBOAATCS
C NMOMOLLbIO YCTPOUCTB BBOAA.

3. BbixogHble (MOMNy4YeHHble) AaHHbIE 3aNUCbIBAOTCA NPOLIECCOPOM B ONEPATUBHYHO UK
AONrOBPEMEHHYI0 NaMATb, a TaKkKe NpeoCcTaBNATCA NONb30BaTENO C MOMOLLBIO
YCTPOWNCTB BbIBOAA MHOpMaLINN.

[nsa obecneveHns MTHPOPMALMOHHOMO 0bMeHa Mexay pasfiMyHbIMU YCTPONCTBaMM
AOIMKHA ObITb NpefyCMOTPEeHa Kakas-To MarncTpanb AN nepemeLleHnsi NOTOKOB

UHdopmMaLuu.
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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 LWMHA) BKIToYaeT B ceba Tpu MHOropaspsgHble LWNHBILL LWNHY
AaHHbIX, LUMHY agpeca 1 WNHY ynpaBneHus, KoTopble NnpeacTaBnsaoT cobon
MHOronpoBOAHbIE NMHUKU. K MarncTpanu nogkmnioYvatoTcs npoLeccop u onepaTtmBHas
namaTb, a Takke nepudepurHble yCTPoOMUCTBa BBOAA, BbiBOAA N XpaHEHUSA MHGIOPMaLINN,
KoTopble 0bMeHnBaoTCa MHOopMaLmen Ha MaMHHOM SA3blke (NocrnegoBaTeNbHOCTAMM
Hynen n eanHULY, B hopmMe 3NeKTpUYEeCKUX UMMYSbCOB).

LnHa gaHHbIX. [10 3TOM LWMHE AaHHbIEe nNepefalnTca MeXay pasnNUyHbIMU YCTPONCTBAMM.

Hanpumep, cuntaHHble N3 onepaTMBHON NamMsATV AaHHble MOryT BbiTb NepeaaHbl
npoueccopy Anst 06paboTku, a 3aTeM NONyYeHHbIE AaHHble MOryT ObiTb OTNPAaBMEHbI
obpaTHO B onepaTUBHYI NamMsATb AN XpaHeHusl. Takum o6pa3om, aHHbIE MO LWNHE
AaHHbIX MOTYT NepefaBaTbCs OT YCTPOMCTBA K YCTPONCTBY B f1l0O0M HanpasreHuu.
Pa3psaHOCTb LWWHbI faHHbIX onpeaensieTcs pa3psaHOCTbio NpoLeccopa, To eCTb
KONMYeCTBOM ABOMYHBIX Pa3psiaoB, KOTOpble MOryT o6pabaTbiBaTbCs UMK NepeaaBaThbes
NMPOLECCOPOM OAHOBPEMEHHO. Pa3psaaHOCTb NPOLECCOPOB MNOCTOSIHHO YBENMYMBAETCS MO
Mepe pa3BUTUS KOMMbIOTEPHON TEXHUKN.

LUnHa agpeca. Beibop ycTponcTBa Unm ss4erkn naMmaTt, Kyga nepecbinarTca unm otkyaa

CUYMTBIBAKOTCA aHHbIE NO WWHE OaHHbIX, MPOon3BoauT npoueccop. Kaxgoe ycTponcTeo
Unn siYenka onepaTMBHOM NamMsTU UMEET CBOM aapec. AQpec nepegaeTcd no agpecHomn
LLUNHE, MPUYEM CUrHanbl NO HEW NepenaroTcs B OAHOM HanpasneHn — OT npoLeccopa K
onepaTMBHOM NaMATU N YCTPOMUCTBaM (OAHOHaNPaBneHHas LWnHa).

PaspsagHocTb WvHbBI agpeca onpeaenseTt obbem agpecyemon namstm (agpecHoe
NPOCTPAHCTBO), TO €CTb KONIMYECTBO OAHOBANTOBLIX S4eEK onepaTUBHON NaMATH,
KOTOpble MOryT UMETb YHUKanbHble agpeca.

LwnHa ynpaenenus. Mo wnHe ynpaBrieHnda nepenaroTca CUrHanbl, onpegendrowme

Xapaktep obMeHa nHdopmaumnen no maructpanu. CurHansl ynpasneHust NokasblBatoT,
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KaKyto ornepaumio — CYMTbIBaHME UMK 3anucb MHopMauumn n3 NamaT — HYXXHO
NPON3BOANTb, CUHXPOHM3NPYIOT 0OMEH MHGOpMaLMen Mexay YCTPoOMCTBaMun 1 Tak ganee.
MoaynbHbIA NPUHLMN NO3BOMSET NOTPEBUTENIO CAMOMY KOMMNEKTOBATL HY>KHYIO €My
KOHMrypaumo KoMnbioTepa 1 NpomM3BoanTb NpyM HEOBXOAMMOCTM ee MOAePHMN3aLNIO.
Kaxxgas otgenbHasa yHKUMS KOMNbOTEpPa peanusyeTcs OOHUM U HECKONbKUMMU
MOAYNAMUN — KOHCTPYKTUBHO U (DYHKLIMOHAITbHO 3aKOHYEHHbIX 351IEKTPOHHbLIX 610KOB B
cTaHgapTHOM ucnonHeHnn. OpraHnsauuns CTPYKTypbl KOMMbOTEPA Ha MOAYSIbHOW OCHOBE
aHanorndHa ctpontenscTBy 6noyHoro goma. OCHOBHbIMW MOAYNAMMN KOMNbIOTEPA
SABMATCA NamMATb U npoueccop. MNpoueccop — 3To YCTPONCTBO ynpasnstowee paboton
BCcex BroKoB KoMnbloTepa. [JencTBusA npoueccopa onpeaenstoTcs komaHaamm
NporpaMmmbl, XpaHsLLENCA B NaMsTL.

MogaynbHasa opraHu3aumsi onMpaeTcs Ha MarncTpanbHbIn (LUMHHBIA) NPpUHLKMN 0BMeHa
nHdopMaumnen mexay yCTponcTesamu.

MaructpanbHO-MOAYNbHbIA NPUHUUN UMeeT pad JOCTOMHCTB:

1. ansa paboTbl C BHELWHMMW YCTPOMUCTBaAMM UCMONb3YHTCA Te XKe KOMaHbl npoLeccopa,
4YTO U AN paboTbl C NAMATHIO.

2. NOOKNIYEHNE K MarucTpanu JONONMHUTENbHbIX YCTPONCTB He TpebyeT N3MeHeHUn B yxe
CYLLIECTBYIOLLMX YCTPOMCTBAX, NpoLeccope, namsaTu.

3. MeHsAda cocTaB MogySien MOXHO U3MEHATb MOLLHOCTb M Ha3Ha4YeHe KOMMNbloTepa B
npouecce ero skcnnyatauuu.

[MpMHUMN OTKPLITOM apXMTEKTYpPbl — NpaBuia NOCTPOEHUS KOMNbIOTEPA, B COOTBETCTBUN C
KOTOPbIMU KaXKabl HOBbIM BMOK A0mKeH 6bITb COBMECTUM CO CTapbiM U Nerko
yCTaHaBnMBaTbCH B TOM Xe€ MecTe B KOMMblOTEpE.

B KoMnbloTEPE CTOSb XKE NIENKO MOXHO 3aMeHUTb cTapble 6510KM Ha HOBbIe, rae 6bl OHU HK
pacnonaranucb, B pe3ynbtate Yyero paboTta KOMMNblOTEPA HE TONBKO HEe HapyLlaeTcs, HO U
cTaHoBUTCA Gonee NPon3BOANTENBHOW. OTOT NPMHLUMIM NO3BONSAET He BblbpackiBaTh, a
MOJEPHU3NPOBaTb paHee KyrreHHbI KOMMNbITEP, JIErko 3aMeHAd B HEM yCTapeBLune
©nokn Ha 6onee coBepLUEHHbIE U YOOOHbIE, a Tak e npnobpeTaTb U yCTaHaBNMBaTb
HoBble 6510kKM. [prMyemM BO BCeX pasbeMbl A5 UX NOOKITYEHUS ABSOTCA CTaHAAPTHLIMMU

N He TpebyHT HUKaKNX N3MEHEHUI B CaMOW KOHCTPYKLIMM KOMMbloTepa.

Bonpocbi 0nisi caMornposepKu:
1. UTto rmaBHOe B 3TOM KOHQUrypauum?
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2. KT0 13 Bac pasbupan cuctemHbIn 610K 1 3HaAET ero CTPoeHne?
3. UTto camoe rmaBHOE B CUCTEMHOM Grioke?
4. YUTO 3HaUMT MarncTpanbHO-MOoLYNbHbIA NPUHLUN?
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MpakTuyeckoe 3aHaTUe Ne3 Jlormyeckue oCHOBbI KOMMbIOTEpPA

Lenb 3aHsmus:

1.Vl3yqul/Ie JIOrM4eCcKnx arieMeHToB KOMIMblOTEPA N NX Tabnuy, UICTUHHOCTW.
2.I'IOCTpO€HVIe Tabnuuy MCTUHHOCTM NOMMYECKUX BbICKa3biBaAHWUMN.

3.I'IpVIMeHFITb OCHOBHblE (bOpMyJ'IbI n npasuna anre6pb| JIOTUKHN

4, Hay4YnTbCA CTPOUTb JTOTMYECKNE CXEMDbI

Ucxo0HbIe OaHHbIe: TEOPETUYECKN MaTepman, Tabnuubl UICTUHHOCTU

CodepxxaHue u rnopsi0okK 8bINOIHEHUS 3a0aHUusl:
M3yunTb TEOPETMYECKYIO YacTb

BbInONHUTL 3agaHus

TeopeTnyeckasa 4yacTb

Anrebpa norvku nosisunack B cepeguHe XIX B. B TpyZdax aHrMMNUCKOro MatemaTumka
[xopoxka byns.

Jloeuyeckoe ebiCcKa3bleaHUe — 3TO NOOe noBecTBOBaTENbHOE MpPeasioXeHne, B
OTHOLLEHMM KOTOPOro MOXXHO OOQHO3HAYHO CKa3aTb, UCTUHHOIO OHO WMN NOXHO. [pu aTOM
He BCSIKOe NnpeasiokeHue SIBMSIeTCS NOorMyecknm BbickasdbliBaHMEM. Hanpumep, «XopoLuumi
CTYOEHT» He ABNSAETCS JIOrMYyeCcKMM BbiCKasblBaHMEM, TaK Kak HEBO3MOXHO CcyauTb 06 ero
WUCTUHHOCTM MMM JIOXXHOCTU, a BbiCKa3biBaHWe «/BaHOB — XOPOLUUIM CTYOEHT» sIBMsieTcCs
NOrMYECKNUM BbICKa3blBAHNEM.

Ynotpebnsembie CnoBa 1 CAIOBOCOYETAHUSA KHEY», «U», KUU», ECrU, moy», «moada
U mosibko moada» NO3BONAT U3 YXKe 3a4aHHbIX BbiCKa3biBaHWA CTPOUTb HOBblE. Takue
cnoBa W CNOBOCOYMETaHUs HasblBalOMCH  Jjioeudeckumu  cesskamu. [lpy  aTOM
BbICKa3blBaHNS, 06pa3oBaHHbIE U3 OPYIMX BbICKa3blBAHUM C MOMOLLLIO NOMMYECKUX CBA3OK,
Ha3bIBaAlOTCS cocmasHbIiMU. BbiCkasbiBaHWe, He sBRAOWEeCs COCTaBHbIM, Ha3bleaemcs
arieMeHmapHbIM.

[na Toro 4tobbl oOpawartbCsa K JIOrMYECKMM BbICKa3blBAHMSM UM Ha3Ha4akoTCs
umeHa. Hanpumep, yepe3d A o6o3Hauum BbickasbiBaHue «[llets Obin Bo PpaHuummy», a
yepes B BbickasbiBaHue «[leTs 6611 B UTanum». Torga coctaBHOE BbiCKa3blBaHUE MPUMET
Bug - «lMeta 6bin n Bo ®paHumn, n B UTanuny, ganee MoXHo 3anncatb kpatko: «A U By.
30ecb U — noruyeckasa cBsaAska, A,B — normyeckme nepemMeHHble, KOTopble MOryT

NPUHUMATb TOJTIbKO ABa 3Ha4YeHUA: NCTUHHA U JTIOXb, obo3Hayaemble 1 n 0.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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B anrebpe nornkn BbiCKasbiBaHWUsS MOTYT MPUHUMATL NULWb ABa 3HAYEHUS: UCTUHHA
—1 n noxb — 0.

Pa60Ty NOrNYECKNX 3NIEMEHTOB OMNUCHLIBAKOT C MOMOLLIbI Tabnuy MICTUHHOCTW.

Tabnuya ucmuHHOoCmMu -— 3TO0 TabnuyHoe npeacTaBreHne fOrM4Yeckon Cxembl
(onepaummn), B KOTOPOM NEPEYNUCTIEHBI BCE BO3MOXHbIE COYMETAHMS 3HAYEHUIN UCTUHHOCTM
BXOOHbIX CUrHanoB (onepaHgoB) BMECTE CO 3HaYEHWEM MUCTUHHOCTM BbIXOAHOrO curHana
(pe3ynbTaTa onepaunn) Ansa KaxKaoro n3 aTMx coveTaHumn.

1. Onepaumm ¢ NOrMYeCKUMM BbiCKa3biBaHUAMU

C nornyeckMmm BbiCKa3blBaHUSIMM MOXXHO MPOM3BOAMTbL CrieaytoLime onepaumm:

1. Onepauyusi ompuuaHusi.

Onepauus, Bbipaxxaemasn cnosomMm HE, HasbiBaeTca oTpuuaHMeM, Unn MHBEPCUEN, U
0003Ha4YaeTcsa YepTon Hag BbICKa3biBAHMEM UIM 3HAKOM —.

Tabnuua 1. Tabnmua NCTUHHOCTK NIOTMYECKOro OTPULIAHNS

A

0
1

O ||

2. Onepauusi KOHbOHKUUU.

Onepauns, Bblpaxaemasa cBa3kon W, HasbiBaeTcs  COeQMHEHMEM, UK
KOHDBIOHKLMEN, WU NOTMYECKUM YMHOXEHMeM, n obo3HayaeTca 3HakoM «&» (MOXeT
ob603Ha4YaTbCa 3HAKOM «A» UNU «-». Bbicka3biBaHne F=A&B UCTUHHO TONbKO TOraa, Koraa
o6a Bbicka3biBaHUA A N B UCTUHHBI.

Tabnuua 2. - Tabnuua NCTUHHOCTW SIOrMYECKOro YMHOXEHNUS

F=A&B
0

A|B
0]0
0|1
10
11

0
0
1

3. Onepauus Ou3bIOHKYUU.

Onepauns, Bblpaxaemasi cBaskon WIIA, HasbiBaeTcs pasgeneHnem, unu
AN3BIOHKUMEN, WU JIOTMYECKMM CrIOXKEHMEM, M 0B603HayaeTcsl 3HaKoM «Vy» (Unm «+»).
BbickasbiBaHne F=AVB noxHO TOrga m Tonbko Toraa, korga oba BbickasbiBaHus A n B
NOXHBbI.

Tabnuya3. -Tabnuuya NCTUHHOCTU NOMMYECKOrO CNOXKEHUs

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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F=AVB
0

Rk O|IOo>
R|O|—|O|m

1
1
1

4. Onepauusi umnnukayuu.

Onepauusa crnegoBaHus, BblpaxkaemMasi CBA3KaMU «ECIn..., TO», «U3 ... criegyer»,
«... BNneYeT ... », HasbiBaeTCsa WuUMNNMKaunen u o0OO03HaA4YaeTCs 3HaAKOM «—>».
BbickasbiBaHne A—>B noxHo Torga un Tonbko Toraa, korga A MCTUMHHO, a B nokHo.

Tabnuua 4 - Tabnuua NCTUHHOCTM NIOrMYeckor (OYHKLMN UMMAnKauum

A | B | F=A-B
00 1
01 1
10 0
11 1

5. Onepauyus akeusaneHyuu.

Onepauus paBeHCTBa, Bblpaxaemasi CBs3KaMW «Torga W TOMbKO Torgay,
«HEeobXxoauMO M OOCTATOYHO», «... PABHOCUIIBHO ...», Ha3blBAETCA IKBUBANEHUMEN, UMN
OBOVHOMN UMNnunkaunen, n obos3HavyaeTcsa 3HaKaMm «<>» Unn «~». BbickasbiBaHne A«>B
WCTUHHO TOrga v TONbKO Toraa, koraa 3HaveHus A n B coBnagator.

Tabnuuya 5 - Tabnuua NCTUHHOCTU SKBUBANEHLUUn

A | B | F=A©B
00 1
0|1 0
10 0
1|1 1

lMopsagoK BbINOMHEHMS MOrMYecKMX onepauuin 3agaeTcsa KpyrfibiMu ckobkamu, HO
AN YMeHbLUeHNs 4ucna cKoboK OOroBOPUMUCH CYUTaTb, YTO CHavana BbINOMHAETCS
onepauusa otpuuaHue (HE), 3atem koHbloHKumM (M), 3aTem amsbloHkuumn (UNIN) n B
nocreaHo oyepenb - UMNANKaumMm. 3To Ha3biBaeTCs NPUOPUTETOM onepauni.

[MopsiAoK BbIMOMHEHWS JTOMMYECKNX Onepaunin B CIIOXKHOM FTOTMYECKOM BbIPaXEHUN:

1. MuBepcus;

2. KOHbOHKUUS;

3. An3bloHKUMS;

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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4. mnnukaums;

5. OkBMBaANEHTHOCTb.

Ana  un3MeHeHusa ykasaHHOro nopsiaka BbINOSIHEHUSA  NIOMMYECKUX  onepaunin
NCNONb3yHTCS CKOOKM.

2. OCHOBHbI€ 3aKOHbI anredépbl FTOrMKu

B anrebpe norvku BbIMOMHATCA CreayloumMe OCHOBHbIE 3aKOHbI, NO3BONSOLLME
NpOBOANTbL TOXAECTBEHHble Npeobpa3oBaHMa (YNPOLLEHUS) NOrMYECKUX BbIPaXKEHUN,

rnokasaHHble B Tabnuue 2.1. 3akoHbl anrebpbl NOrnku

3aKkoH oA < » | ana «lI»
1. JIBoiiHOTO OTPHUIAHHA A=A
2. IlepeMecTHTENBHBIIH AvB=BvA A&B=B&A
3. CoueTaTensHEIH (AvB)yv(C=Av(Bv() (A&B)&C=AKB&C)
4. PactipemenHTeIBHEI (AvB)&C=HA&C) v (B&C) | (A&B)vC=AvC)&(BvC)
5. 3axonsl e Moprana Av B=A&B A&B=A v B
6. HoemmoTrenTHOCTH Av A=A A&A=A
7. HexmodueHRA KOHCTAHT Avi=l; Av0=A A&l=A: A&0=0
8. IIpoTHBOpEedHA — A&A=D
0. VMcxmroueHHE TPETBETO Av A=1 —
10. TTormomeH1A Av(A&BFA A&(AvBFA
11. Hexmouenna (A&B) v (A&B)-B (AvB)&A v B)-B
12. KorTpanosumun (A=>BHB< A)
3adaHus

Ne 1. Kakume u3 npennoxeHum SBMSOTCS BbiCKasbiBaHMsMU? Onpegenute umx
NCTUHHOCTbL. OnpeaenuTe TN BbiCKa3biBaHUA: o0LLlee, YaCTHOE UIn €AUHUYHOE.
1. Bce conpatbl xpabpblie 10. Bce meTannbl npoBOAAT TENNO
2. HekoTopble y4EeHUKN ABOEYHUKN
3. Bce aHaHacbl NpUATHbI Ha BKYC
4. HekoTtopble mowm [py3bs cobupatoT
MapKu
5. Bce nekapctBa HeENPUATHbLI Ha BKYC
6. A — nepBas byksa B andasute
7. HekoTopble megsean — Bypble
8. Trp — XuLHoe XMBOTHOE
9. Y HeKoTopbIX 3Men HeT S00BUTbIX

3yboB

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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AlB —A AVEB A&B A—B A—B
IiHBE]JL‘H}l AHFBHOHELIIHA | KOHBEKOHEKLIHAE | HMIUVIHEALIHMA | PDKEHBAJICHIIHA
010 | 0 0 l |
01 | l 0 I 0
110 0 l ] 0 0
1] 1 0 1 | I 1

Mpumep. Kakoe 13 npvBeAeHHbIX UMEH YAOBNETBOPSIET NTOMMYECKOMY YCIOBWIO:

- (nocnegHssa GykBa rnacHas — nepBas OykBa cornacHasl) & BTopasi 6yksa

cornacHasda

1) UPUHA 2) APTEM 3) CTEINAH 4) MAPUNA

Hma XlI: X2 X3 X1-=X2 | o(X1-X2) | A X]1-X2)&X3
nocne HEs OyKea nepeas OyKsa BTOpas OykBa
roacHan COrnacHad cormacHas
Hpuna 1 0 1 0 l l
Aprém 0 0 1 1 0 0
Crenan 0 | | 1 0 0
Mapus 1 1 0 1 0 0
Ne 2. a) Kakoe 13 npuvBEAEHHbIX Ha3BaHWM >KMBOTHbLIX YOOBMNETBOPSET

NOrNYecKoMy YCIoBUIO

7(ecTb Markmi 3Hak & (BTopasi byksa rmacHas — nsitast 6ykBa cornacHas))

1) MEOABE[Db 2) BbIXYXOIJ1b 3) MYPABBE[ 4) OBE3bAHA

6) Kakoe 13 npvBeaeHHbIX UMEH yOBNETBOPSIET FIOMMYECKOMY YCIOBUIO

“(nepBaa GykBa rnacHaa — nocrnegHas Oykea rnacHad) & BTopas Oykea

cornacHas

1) UPUHA 2) ONETI 3) CTEMNAH 4) MITOHA

B) Kakoe n3 npmBegeHHbIX MMEH yOOBIIETBOPAET JTIOTMYECKOMY YCIOBUIO:

- (nepBas B6ykBa cornacHas — BTopasa OykBa cornacHad) & (npeanocnegHsas

BykBa rmacHaa — nocnegHsas 6yksa rrnacHas)
1) KPUCTUHA 2) MAKCUM 3) CTEINAH 4) MAPUA

PelweHne norndecknx Bblpa)KeHI/IIZ NMPUHATO 3anucbiBaTtb B BUAe Ta6nug

MCTUHHOCTM — Tabnuy,

B KOTOpbIX MO OEenCcTBMAM MnokKasaHo,

Kakue

3Ha4YeHund

NPUHNMAaET J1orn4eckoe Bblpa>XeHne rnpun BCex BO3IMOXHbIX Ha60an ero nepeMeHHbIX.

Mpn coctaBneHun Tabnuubl

UCTUHHOCTN AOnd  1Nornm4yeckoro

Bblpa>xeHuns

HeobxoanmMo y4nTbiBaTb N1OPAAOK BbINOJIHEHUA NTOrM4YeCcKunx onepauun, a UMEHHO:

1. pencTBua B ckobkax,
LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx

[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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& (KOHBIOHKUMS),

V (N3 bIOHKUUA),

=> (uMnnNuKaums),

o 0 b~ w DN

MHBEpCUS (oTpULaHUe),

<=> (3KBMBaJIeHTHOCTb).

Anropntm coctaBneHus Tabnumubl UICTUHHOCTM:

1. BbISICHUTb KONMWYECTBO CTPOK B Tabnuue (BbluMcnseTcsa kak 2", rgoe n —

KONMMYECTBO NEPEMEHHBIX + CTPOKa 3arofioBKOB CTONOLOB).

2. BbISICHUTb KONIM4YEeCTBO CTONOLIOB (Bbl‘-II/ICJ'IFIeTCFI KaK KOJIN4eCTBO NnepemMeHHbIX

+ KONMMYeCcTBO NTOrM4YecKmnx onepau,l/l|7|).

3. YcTaHoBUTbL NocnenoBaTenbHOCTb BbIMOMHEHUS NTOrMYEeCKnX onepaunin.

4. MocTtponTb Tabnuuy, ykasbiBasi Ha3BaHWUs CTONOLOB M BO3MOXHble HabOpbI

3HAYEHUN UCXOOHbIX JTIOMMYECKUX nepeMeHHbIX.

5. 3anonHuTeb Tabnuuy NCTUHHOCTK NO cTonbuam.

6. 3anucaTtb OTBeT.

Mpumepsbl.

1. CoctaBumMm Tabnuuy MCTUHHOCTM Ons opmyrnbl «A unu B unu He By,

KoTopasa cogepXut aBe nepemeHHble A n B. B nepsbix AByx ctonbuax tabnuubl

3anvemM YeTblpe BO3MOXHbIX Mapbl 3HAYEHUN ITUX nepemMeHHbIX, B MnocrneayrLlmnx

cTonbuax — 3Ha4YeHUss NPOMEXYTOUHbIX POpPMYyN 1 B NocrneaHeM cTonbue — 3HavyeHne

dopmynbl.

dopmyny nepenuieM B TepMmnHax anrebpbl norukn: AVBVE

B pesynbTate nony4nm Tabnuuy:

[MpoMeXyTouYHbIe
MepemeHHbIEe norun4yeckue dopmyna
dopmyrbl
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. popmyna AVB VB ABRSIETCA TOXAECTBEHHO UCTUHHOM.

LIOKyMeHm ynpasnsemcsi npo2paMMHbIMU cpeocmeamu 1C: Komneox
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Mpumep 2
MocTtpoum Tabnuuy NCTUHHOCTK ANS BblpaxeHuss F=(AvB)&(7Av-B).
1. KonunyecTBo cTpok=22 (2 nepeMeHHbIX+CTpOKa 3arofioBKoB cTonoLoB)=5.
2. KonnyectBo ctonbuoB=2 nornyeckne nepemeHHole (A, B)+ 5 nornyeckmx
onepauun (v,&,7,v,7) =7.
3. PacctaBvmM nopsgok BbINONHeHUs onepaunn: 1 5243
(A vB)&(TA v 7B)

4-5. Noctpoum Tabnuuy 1 3anosiHMM ee no ctonoduam:

A|B|AB ] -A | B | “Av-B | (AvB)&(-Av-B)
0o o 1 | 1 1 0
01| 1 1 | 0 1 1
10| 1 0 | 1 1 1
11| 1 0 | o 0 0

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

Mpumep 3
MocTtporm Tabnuuy MCTUHHOCTW AN1S JIOrMYECKOro BblpaXeHnsa F=XvY&-Z.
1. KonunyecTBo cTpok=23+1=(3 nepeMeHHbIX+CTpoKa 3arofioBkoB cTon6LoB)=9.

2. KonuyecTtBo cTonbLoB=3 fiornyeckne nepemMeHHble+3 Normyecknx onepaummn =

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

4-5. Noctpoum Tabnuuy 1 3anosiHUM ee no ctonbuam:

-

N

Y& Z XvY&Z

o G G =1 (=) (=] B¢
Rl |o|lo|r|lo|lo|<
Rlo|lR|o|lo|—|o|N
A ) (=) =)

1
0
1
1
0
1
0

0
0
1
0
0
1
0
6. OtBeT: F=0, npn X=Y=Z=0; npn X=Y=0 n Z=1.

3adaHue:

MNMocTtpontb TabnuUy NCTUHHOCTU PyHKLMKN F

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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I | F=avBvlave) 16 |F=4<CvB—4
2 | F=45BvC 17 | F=4¢<>CvB—>4
3 | r=Bvliod) 18 | F=(4eC)v(B—>4)
4 | F=Bv(4e0) 19 | F=4ocv(BoH)
5 | F=AANBSBAC 20 | F=4o(CvB—>4)
6 | F~4AB<BVC 2l | F=(doC)vBo4
7 | F=(avEB)v(E>C) 2 | F-FolcvEo4)
8 | F=(4 —)E)v C 23 | F=4nBC)nc
9 | F=BvC<AvC 24 [ F=an(Bod)ve
10 | F=Bv(4AC—B) 25 | F=(cvB)v(EvC)
11 | F=4vB—3BvC 26 | F=4-Bv(C—B)
12 | F=4AB<BVC 27 | F=(4nB > B)rlcvi)
13 F=A—>§v@v(‘.‘) 28 | F=Bv(4aeO)rcC
14 | F=4AB—>BvVC 29 | F=4nB—>BAC
15| F=Bv(deC)na 30 | F=4AB&BYVC

Jloauyeckult anemMeHmM KOMrbomepa — 3TO 4YacCTb ONIEKTPOHHOW OrMyYecKon
CXeMbl, KOTOpasi peannayeT arieMeHTapHY0 JTOrMYeckyo yHKLMIO.

JTornyecknmun snemeHTamMm KOMMbIOTEPOB SABMSAIOTCHA 3NIEKTPOHHbIE cxembl WU,
Wi, HE, N-HE, WJTU-HE v gp. (Ha3biBaeMble Takke BEHTUMASMU), a Takke Tpurrep.

C nomMoLbl0 3TUX CXEM MOXHO peanu3oBaTb NHOOYH0 NOrMYeckyo dyHKUMIO,
onucbIBaoLLYyto paboTy ycTponcTB KomnbioTepa. OObIYHO Yy 3N1EMEHTOB ObiBaeT OT 2 A0
8 BX0O40B U 04MH Unn ABa Bbixoga. YTobbl NnpeacTaBuTb ABa NOrMYECKUX COCTOAHUS 1 n
0, COOTBETCTBYHWOLIME UM BXOAHbIE W BbIXOAHbIE CUrHaNbl UMEKT OAMH U3 OBYX
YCTaHOBIIEHHbIX YPOBHEN HanpshkeHus, Hanpumep 5 n 0 B. Bbicokun ypoBeHb 00bl4HO
COOTBETCTBYET 3HAYEHUIO KUCTUHHA» (1), @ HU3KMI — 3HAYEHUIO «JoXb» (0).

Kaxxgblhi NOrMyecknn anemMeHT MMEeeT CBOe YCroBHOe 0603HadeHne, KoTopoe
BblpaXkaeT ero Normyeckyro (OyHKUMIO, HO He yKa3blBaeT Ha TO, Kakasi 9NeKTpPOHHas

cXemMa B HEM pearim3oBaHa. 310 ynpowaeT 3anncb N NOHNMMaHNE CITOXKHbIX CXEM.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Pa60Ty NOTMMYECKUX 3NEMEHTOB OMMUCLIBAOT C MOMOLLB Tabnuy WUCTUHHOCTMW.

OcHoBHble CTPYKTYPHbl€ CXEMbl JIOTMYECKUX 3JIEMEeHTOB KOMMbKOTEPa N UX Tabnuubl

WUCTMHHOCTW, NpeacTaBneHsl B Tabnuue 3.1.

Tabnuua 3.1. - CTPYKTYPHbIE CXEMbI JTOTMYECKNX SNIEMEHTOB KOMMbIOTEPA

| C.52/233

YcmosHOE Crpyerypuas cxema | CtpyerypHas cxema | TabmHia EcTHHHOCTH
obozEageHHe (oTeqecTBeHHOe  obo- | (zapyDemmoe  000-
3HaTCHHE) IHAYCHHE)
H A | B | Y(A&B)
A— & — D_ 0 0 0
— Y —_ 0 1 0
B— 1[0 0
1 1 1
HITH A | B | Y(AYB)
A— 1 0 0 0
— Y i>_ 0 1 1
B— 10 1
1 1 1
HE A | YA
A— oY _D’_ 0] 1
1 0
H-HE A|BI|Y
A— & — 0 0 1
oY _} 0] 1 |1
B— 1] 0|1
1 1 0
A|BI|Y
A— 1 0 0 1
WITH-HE o—Y D‘ 010
B— 1|00
1 1 0
Hexmogaromee A B Y
HITH 0 0 0
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Hexmogaromes
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Movyemy He06XOOMMO YMETb CTPOUTb JIOTMYECKME CXEMbI?

e el k=1 =1 =
k=1l E=10""
=1 E=1 N e

[eno B TOM, YTO M3 BEHTUNEN COCTaBNAT Gonee CroXHble CXeMbl, KOTOpble
MO3BOMSAIOT BbINOSIHUTL apudMeTUYeCKne onepauumn n XxpaHutb nHgopmaumio. Mpuuem
CXEeMY, BbIMOMHAOLLYI0O onpeaeneHHble PyHKUUU, MOXHO MOCTPOUTb U3 pasfnnYHbIX No
coveTaHMl0 U Konmn4yectBy  BeHTunen. [loaTomMy  3HadyeHne  ¢popmarbHOro
npeacTaBneHns NorM4eckon CXembl YpesBbldanHo Benuko. OHO Heob6xoanuMo Ans Toro,
4TOOblI paspaboTynk uMen BO3MOXHOCTb BblIOpaTb Hauvboree noaoxoAAWNn emy
BapuaHT NOCTPOeHUsa cxemMbl 3 BeHTuUnewn. Npouecc paspaboTkm obuen nornvyeckomn
CXeMbl YCTPONCTBaA (B TOM YMCNe N KOMMbOTEPA B LLENIOM) Takum 06pa3omM CTaHOBUTCS
Nepapxmyecknm, MPUYEM Ha KaKaoM CIeayloleM YpPOBHE B Ka4YeCcTBE «KUPMUYMKOBY
MCNONb3YITCA NTOrMYECKNE CXEMbI, CO34aHHbIE Ha NpeablayLemM aTane.

Anrebpa norvkn gana B pykM KOHCTPYKTOpaM MOLLHOE CpeacTBO pas3paboTku,
aHanusa 1 COBEpPLUEHCTBOBaHMWS fornyeckux cxem. B camom gene, ropasgo npoiue,
ObICTpee n geleBne n3yyaTb CBOMCTBA M AOKa3bliBaTb NPaBUITbHOCTb PaboTbl CXEMbI C
MOMOLLbIO Bblpaxatowwen ee Gopmynbl, Yem co3fgaBaTb pearibHOe TexXHU4YecKoe
ycTponctBo. KMIMEHHO B 3TOM COCTOUT CMbICT  NOGOro  MaTreMaTuy4eckoro
MOLENNPOBaHUS.

INlornyeckne cxembl HeoBXoOUMO CTPOUTb U3  MMHUMMANbHO BO3MOXHOIO
KONnnyecTBa 9fieMEHTOB, YTO B CBOK o4epedb, obecrneudmBaeT 60nbLUy0 CKOPOCTb
paboTbl M yBENMYMBAET HAOEXKHOCTb YCTPOMCTBA.

ANroputM NOCTPOEHUSA NIOTMYECKUX CXEM:

1) OnpefennTb YNCIO NTIOrMYECKNX NEPEMEHHBIX.

2) OnpegenuTb KONMYeCcTBO 6A30BbIX NOrMYECKUX onepaumm n nx Nopsaok.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx




KMPK BIrAP® ®I'60Y BO «KI'MY»
MO-26 02 03-O0[.08.M3

MHOOPMATUKA | C.54/233

3) W306pasntb Ana Kaxaow NOrMyeckom onepauumn COOTBETCTBYHOLLMK €N
BEHTUNb.

4) CoeanHNTb BEHTUNN B NopsaKe BbINOSTHEHUSA NOMMYECKUX onepaumm.

Mpumep 1

CocTaBuTb JIOrMYeCcKyto cxemMy N4 NOrM4eckoro BblpaxeHna: F=1XvY&X.

1) [Be nepemeHHble — X 1 Y.

2) [Be nornveckune onepaummn: 13 2

IXVY&X.

3) CTpOI/IM cXemy, coeguHdAA BEeHTUIIM B NopAdKe BbIMONTHEHUA JOMMYeCKunx

onepaumn:
Y ———p
& >
X >
1
Mpumep 2

[MocTponTe NOrMyeckytd Cxemy, COOTBETCTBYHOLLYIO JIOMMYECKOMY BbIPaXKEHUIO
F=X&YVv(YvX).

Bbluncnute 3HavyeHuns BolpaxkeHus ans X=1, Y=0.

1) MepemeHHbIx aBe: X n'Y.

2) Jlormyeckux onepaunmn YeTblpe: KOHbIOHKUMSA, ABE AN3BIOHKLUUN U OTpULIAHKE.
Onpegensiem NnopsaaoK BbIMOMIHEHUS onepaumi:

143 2
X&YV 7(YvX).
3) Cxemy cTpouMm cneBa HamnpaBO B COOTBETCTBMM C MOPSAKOM BbINOSTHEHUS

JTOrM4eCcKnx OI'IepaLl,I/IW

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
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1—h1—lb 0
O—'

4) Bbluncnum 3HayeHme BoipaxeHuns: F=1&0v—(0v1)=0.

BoinonHum obpatHoe 3agaHuve. [JaHa normyeckass cxema. Heobxoammo
NOCTPOUTL MO HEN NIOTMYECKOe BbIpaXKeHue.

Mpumep - 3agaHue 1.

S — .

F
o [ On [
—

JTornyecknx nepemeHHbIX Ha cxeme ase (A n B), BeHTUNen aBa: oavH UHBEPTOP,

OAWH AN3BIOHKTOP. CTPOMM JIOrMYECKY0 CXeMy B MOPsiAKE BbINOSTHEHUST JIOrMYECKNX
ornepauun.

F=-BVA

Mpumep - 3agaHue 2.

MocTporTe NOMMYECKYHD CXEMY, COOTBETCTBYIOLLYIO JIOTMYECKOMY BbIPaXXEHUIO U

HanauTe 3Ha4YeHne Norm4ecKoro BbIpa>KeHus.

A T

B =—|_.&F
) el
C a

F=(AVB)&(D&C)

3adaHue 1
MocTponTe NOrMYeckyd CXemy, COOTBETCTBYIOLLYIO FTOrMYECKOMY BbIPaXXeHMHo, U

HanauTe 3Ha4YeHne NormM4yecKoro BblpaXXeHnA:

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 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(ARC)  6) F = (A&B)V(BVC)&(A&C)
7) F = (A&B)V(B&C)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)

3aodaHue 2

Mo nornyeckom cxeme CoCTaBuUTb JIOrM4eCKyro d)yHKLI,I/II-O

y ) B =],
e T
A —l—'] A 1 ]_ e

L1 r L] = F

E‘l_l

3 I
A } & T 4 [ -
B |
= S Y
& .
& YZ
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Bbi800b1 u nipedrioxeHusi o npodesiaHHoU pabome:
CodepxaHue omyema:

1. HaumeHoOBaHMe NPaKTUYECKOro 3aHATUSA

Llenb 3aHATMSA

BapwnaHT 3agaHus

Cnucok ncnoJib3yemMbiX NCTOYHUKOB

a 0N

BoiBogbl 1 n peanoxeHunsa

Bonpocbki 0nsi camornposepKu:

1.4710 Takoe nornyeckoe BbiCKa3biBaHNE?

2. Nepeuncnute 0CHOBHbIE BUHAPHbIE NTOrMYECKMe onepauumn U CBA3KMN.
3. OnuwunTte onepaumto nusepcum — HE.

4. OnuwmnTe onepauunto KOHbIOHKUMN — .

5. OnuwmTte onepauuto ansbroHKuun-UITA.

6 Kakue 6biBaloT nornyeckne BblpaxxeHms?

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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7 Yto Takoe anrebpa nornkun?

8 MNoHaTne n o6o3Ha4YeHe NHBEPCUMN.

9 Tabnuubl NCTUHHOCTU MHBEPCUN

10 MoHATME 1 0003HaYEHNE KOHBIOHKLINN.
11 Tabnuubl NICTUHHOCTU KOHBIOHKLUN.
12 MNoHATMEe 1 0603HaYeHNe AN BIOHKLUMN.
13 Tabnuubl UICTUHHOCTU ON3BIOHKLUN.

14 Cnocob nameHeHus nopsigka AENCTBUN B JIOTMYECKUX BbIPaXKEHUSX.

MNMpakTuyeckoe 3aHATUEe Ne4d KoaupoBaHMe AaHHbIX pasnuyHoro Buaa. Ux
npeacTaBneHne B KOMNbIOTEpe.

Llenb 3aHsmus:
N3yuntb cnocobbl nNpeactaBrnieHns TEKCTOBOW, rpaduMyeckon, 3BYKOBOW
MHGOpMaUUM ©n  BUOEOUHGOPMALNUKM, HAyduMTbCA 3anucbiBaTb MHMoOpMaumio B

pa3nnyHblX KOOMNPOBKax.

cxo0HbIe OaHHbIe:

PasgaToyHbin maTtepuan

CodepxxaHue u rnopsidokK 8bINOSIHEHUS 3a0aHUs:
N3yunTe TeopeTn4eckyto 4actb

BbinonHuTe 3agaHu4.

TeopeTuyeckas 4acTb

Bca wHdopmaumsa, kotopyto obpabatbiBaeT KOMMbOTEP, AOMKHA ObiTb
npeacTaBneHa ABOMYHLIM KOAOM C nomoubto AByx umgp 0 n 1. 3TM aBa cumBona
NPUHATO Ha3biBaTb ABOUYHbIMU Lmdpamu nnm Gutammu. C nomolubio aByx umncdpp O n 1
MOXHO 3akogupoBaTb nboe coobueHne. ITO ABUNOCH MNPUYMHOM TOrO, YTO B
KoMnbloTepe o0643aTtenbHO A0MKHO ObiTb OpraHM3OBaHHO ABa BaXHbIX npouecca:
KOAMpOBaHMe 1 OeKoaupoBaHue.

KoaupoBaHne — npeobpasoBaHne BXOAHOW WHGopmMaumm B  opmy,

BOCNMPUHNMaEMYHO KOMMNbOTEPOM, TO €CTb ABOWYHbLIN KOA,.

HURYNVICHIT y11PdS]IACIHTHIVA THPUCSPAVIVIHDIVIU CUgULTTIGdviu 1. NUJIJIGUR
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HexkoaupoBaHue — npeobpas3oBaHWe [aHHbIX M3 ABOMYHOIO Koda B hopMmy,
MOHSITHYIO YESOBEKY.

C TOYKM 3peHUs TEXHUYECKOM peanunsaumm UCnorib3oBaHue OBOWYHOW CUCTEMDI
cYMcneHvs Ansg KoAMpOoBaHUA MHopMaunn okasanocb HamHoro 6onee NPocTbIM, YeMm
NpUMeHeHne Apyrnx cnocobos. [encteButenbHo, yqobHO koampoBaTb MHGAOPMaUMO B
BMAE NocneaoBaTenibHOCTU HyNen n eauHuy, ecnn NnpeacTtaBuTb 3T 3HAYEHUS Kak ABa
BO3MOXHbIX YCTOMYUBbBIX COCTOSAHUSA 3NEKTPOHHOIO 3rieMeHTa:

0 — OTCYTCTBME ANEKTPUYECKOro CUrHana;

1 — HanNn4Me aNEeKTPUYECKOro curHana.

OTn cocTosiHMA nerko pasnuyatb. HegoctaTok OBOMYHOIMO KOAMPOBAHMS —
ANWHHbIE KoAabl. HO B TexHuke nerde umeTb Aeno ¢ 60nbwnM KONMMYEeCTBOM MPOCTbIX
9N1EMEHTOB, YeM C HEBONBbLUMM YMCIIOM CIOXHbIX.

CnocoObl KoAMPOBaHNA U AeKOAUPOBaHUA MHOPMaLMKU B KOMNbIOTEpe, B
nepByl ouepeab, 3aBUCUT OT BuAaa WMHoOpMauunm, a UMEHHO, 4YTO [OJKHO
KOOUPOBAaTbLCA: YNCNA, TEKCT, rpacdhmyeckme n3oopaxeHns nnm 3Byk.

AHanoroBbIN U QUCKPETHbIN CNOCO6 KoanpoBaHUusA

Yenosek cnocobeH BOCNpUHMMATb U XpaHUTb MHopmaumio B hopme obpasos
(3puTEnbHbIX, 3BYKOBbIX, OCA3aTefbHbIX, BKYCOBbIX W OBOHATENbHbLIX). 3pUTEnbHblE
obpasbl MoryT GbITb COXpaHeHbl B BUAe naobpaxeHun (PUCyHKoB, doTorpadui u Tak
Aanee), a 3ByKOBble - 3adPUKCUPOBAHbI Ha MIACTUHKAX, MAarHUTHbIX NEeHTax, fasepHbIX
ANCKax 1 Tak ganee.

WMHpopmaumsa, B TOM u4ucne rpaduyeckass U 3BYKOBad, MOXeT OblTb
npeacrtaBneHa B aHanoroBoM wunuv  guckpetHom  ¢opme. [lpu  aHanorosom
npeactaBneHnn uamyeckad BenMYMHA MpUHUMMaeT OeCcKOHeYHOe  MHOXECTBO
3Ha4YeHU, MNpUYeM ee 3Ha4vyeHUs MU3MEHSITCS HenpepbiBHO. [lpy  gucKpeTHOM
npencraBneHnn usnyeckaa BenvymMHa NPUHUMAET KOHEYHOE MHOXECTBO 3HaYeHWN,
npu4em ee BennvMHa N3MeHSEeTCHA ckadkoobpasHo.

Mpumepom aHanoroBoro rnpeactaBrneHna rpadpuyeckon UHOpPMauun MoXeT
CNY>XUTb, HANPUMep, XUBOMUCHOE MOSIOTHO, LIBET KOTOPOro U3MEHSETCA HEMPEPbLIBHO, a
ANCKPETHOro — u300paxkeHne, HaneyaTtaHHOEe C MOMOLLbI CTPYMHOrO MNpuUHTEpa wu
cocTosiLiee M3 OTAerbHbIX TOYeK pasHoro useTa. [pymepom aHanoroBoro XxpaHeHus

3ByKOBOVI I/IH(bOpMaLI,VII/I ABIAETCA BUHNITIOBAA MiaCTUHKA (3ByKOBaFI OOPOXKa N3MeHAET
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CBOIO (hOPMY HENpepbIBHO), a ANCKPETHOrO — ayaMo KOMMaKT-AUCK (3ByKOBasi JOPOXKKa
KOTOPOro COAEPXKNUT y4aCTKM C pasnM4HOM OTpakatoLwen cnocobHOCTbIO).

lNMpeobpasoBaHue rpaduyeckon u 3BYKOBOW MHGOpPMaLMM U3  aHanorosowm
opMbl B OUCKPETHYIO MNPOU3BOAUTCHA MyTeM AUCKpeTM3auuu, TO eCTb pasbueHus
HenpepbIBHOrO rpacomyeckoro n3o6paxxeHns 1 HenpepbIBHOrO (aHaroroBoro) 3ByKOBOro
CUrHana Ha oTAenbHble 3nemeHTbl. B npouecce pguckpetusauum npousBoOAMUTCA
KOOMpOBaHME, TO €CTb MNPUCBOEHUE KaKOOMY 9fieMEHTY KOHKPETHOro 3HayeHus B
dopme koaa.

OunckpeTusauma — 370 npeobpasoBaHMe HEMNPEPbIBHbIX N300paXXeHu n 3Byka B
Habop ANCKPETHbIX 3Ha4YeHU B (hopme KOOOB.

KoaupoBaHue rpadunyeckux nsobpaxeHnmn

Cos3paBatb M XpaHUTb rpadunyeckme OOBLEKTbI B KOMMbIOTEPE MOXHO ABYMS
cnocobamn — Kak pacTpoBOE MMM Kak BEKTOPHOEe u3obpaxeHue. [na kaxgoro tuna
n306pakeHnn ncnonb3yeTcst CBOW Crnocob KoaMpOBaHUA.

KoaupoBaHue pacTpoBbiXx U3006paxeHun

PactpoBoe n3obpaxeHune npeacraBnseT cobon COBOKYMHOCTb TOYEK (MMKCenen)
pasHbix UBeTOB. [MMKCENb — MWHUMAarbHbIA Y4acTOK M300paxeHus, LUBET KOTOPOro
MOXHO 3a[aTb HE3aBMCHMMbIM 0B6pa3om.

B npouecce kogupoBaHusi n3obpaxxeHns npous3BOAUTCA ero NpoCTpaHCTBEHHad
anckpeTmnsaums. MNpoCcTpaHCTBEHHYO OUCKPETM3aL Mo N306paKeHNss MOXHO CPaBHUTL C
NMOCTPOEHNEM M300paxeHMs n3 Mo3amkm (OOnbLIOro  KONMMYeCcTBa  MarieHbKUX
pasHoUBETHbIX cTekon). W3obpaxeHne pa3buBaeTca Ha oOTAeNbHble MarneHbKue
dparMeHTbl (TOYKM), MpUYEM Kaxaomy dparMeHTy npucBanmBaeTCa 3HaAYeHWe ero
LBeTa, TO eCTb KoA uBeTa (KpacHbIN, 3eneHbld, CUHUA 1 Tak ganee).

[nsa yepHo-6enoro n3obpaxeHns MHPOPMALMOHHBIM O6BbEM OOHOW TOYKWU paBeH
ogHomy 6uty (nmbo YepHas, nmbo 6enas — nubo 1, nuéo 0).

[nsa yeTbipex uBeTHoro — 2 buta.

[na 8 usetoB Heobxoanmo — 3 buTa.

[Jnsa 16 useTtoB — 4 6buTa.

Ana 256 ysetoB — 8 6uT (1 6anT).

KauecTBO n3obpaxeHnsa 3aBUCUT OT KONMYecTBa TOYeK (YeM MeHblue pasmep

TOYKM U, COOTBETCTBEHHO, BOMbLUE UX KONTMYECTBO, TEM nyywie Ka‘-leCTBO) N Konnm4yecTtBsa

HURYNVICHIT y11PdS]IACIHTHIVA THPUCSPAVIVIHDIVIU CUgULTTIGdviu 1. NUJIJIGUR
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ncnonb3yemblX LUBETOB (4eM 6Gornblue UBEeTOB, TEeM KadeCTBEHHee KOoaupyeTcs
n3obpaxeHwue).

Ana npegctasBneHns uUBeTa B BMOE YWUCMOBOrO KOAa WCMNONb3YTCA [Be
obpaTHbIX Apyr apyry useTtoBble wMogenu: RGB wunu CMYK. Mopene RGB
ncnonb3lyeTcsa B TeNeBM3opax, MOHUTOpax, MNPOEKTopax, CKaHepax, UUdpOoBbIX
doToannapartax. OcHoBHble UBeTa B aTon mogenu: kpacHbi (Red), 3eneHbin (Green),
cnHmin - (Blue). LiBetoBas mopgens CMYK wucnonb3yetcsa B nonurpacdum npu
dopMMpoBaHUnN N3o0bpaxeHnn, NpeaHasHayYeHHbIX 48 nevyatn Ha Gymare.

LiBeTHble wn3obpaxeHnss MOrytT MmeTb pasnuyHyro rmybuHy uBeTa, KoTopas
3a[aeTcs KONM4eCcTBOM BMTOB, NCNONb3YEMbIX 451 KOAUPOBAHUSA LIBETA TOYKM.

Ecnn kognpoBaTtb LBET OOHOM TOYKM M30OpaxeHus Tpems butamm (No ogHOMY

61Ty Ha Kaxabii uBeT RGB), TO Mbl NONy4YnM BCE BOCEMb Pa3fINYHbIX LBETOB.

R G B LiBet

1 1 1 benbin

1 1 0 Kentbin
1 0 1 MypnypHbIN
1 0 0 KpacHbin
0 1 1 Fony6on
0 1 0 3eneHbin
0 0 1 CuHunin

0 0 0 YepHbli

Ha npaktuke e, OnNa coXpaHeHua uWHopMauMm O LUBEeTe KaXOoW TOYKU
uBeTHoro n3obpaxeHus B mogenn RGB obblvHO otBOoAUTCA 3 GanTa (To ecTb 24 6uTta) -
no 1 6anty (To ecTb No 8 BGUT) NOA 3HAYeHME LBeTa KaxdoW cocTaBnswowen. Takmm
obpasowm, kaxgas RGB-cocTtaBnswowas MoOXeT NPUHMMaTh 3Ha4YeHne B gnanasoHe ot 0
Ao 255 (Bcero 28=256 3Ha4veHWUin), a Kaxagas Touka U3obpakeHusi, Npu Takon cucteme
KOAMPOBaHMA MOXeT ObiTb OKpaweHa B oauH M3 16 777 216 ueTtoB. Takon Habop
LBETOB MNPUHATO HasbiBaTb True Color (NnpaBamBble LBETA), MOTOMY YTO YEroBEYECKNN
rnas Bce paBHO He B COCTOSHUMN pa3nnynTb DonbLlero pasHoobpasus.

Ona Toro 4ToObI Ha 9KpaHe MoOHUTOpa ¢opmupoBanocs u3obpaxeHue,
MHopMaUmna O Kaxaonm TOodke (KO4 uBeTa TOYKM) AOSMKHA XPaHUTbCA B BUAEONAMATU
KomnbtoTepa. Paccuntaem Heobxogumbli obbem BuaeonamsaTM OnAsi O4HOro U3
rpadpuyecknx pexxmmoB. B cOBpeMeHHbIX KOMMbloTEpax paspelueHne akpaHa O0bbl4HO
coctaBnget 1280x1024 toyek. T.e. Bcero 1280 * 1024 = 1310720 Touek. [pun rnybuHe

uBeTta 32 6uTa Ha TOYKy HeobxoanMMbI 06bEeM BUAEONAMSATH:
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32 * 1310720 = 41943040 6uT = 5242880 6ant = 5120 K6 =5 M6.

PactpoBble un306pakeHUst OYeHb YyBCTBUTENMbHbI K MacluTabMpoBaHWtO
(yBENUYEHNIO WU yMEHbLUEHUI). [lpyu  yMEHbLEHUN pPacTpoBOro M30bpakeHus
HECKONbKO COCeaHNX ToveKk npeobpasytoTcs B OAHY, MO3TOMY TepseTcs pasnudnMocTb
Menkux petanen wusobpaxeHus. [Npu yBenuueHun un3obpaxeHus YyBenMuYnBaeTca
pasMep KaXaon TOYKM U MNOSABNSAETCA CTyneH4aTbl 3(PeKT, KOTOPbIA MOXHO yBUOAETb
HEBOOPYXEHHbIM r1a3oMm.

KodupoeaHue eekKmopHbIx uszobpaxeHutl

BekTopHoe wu3obpaxeHue npeacTtaBnseTr cobon COBOKYMHOCTb rpadonyeckux
NPUMUTUBOB  (TOYKA, OTPe30oK, annunc...). Kaxgbih npuMUTUMB  ONUCbIBAETCA
mMaTteMaTunyeckmmm popmynamm. KoguposaHue 3aBUCUT OT NpUKNagHON cpenbl.

[1OCTOMHCTBOM BEKTOPHOM rpaduknu SBRASEeTCs TO, 4YTO pannbl, XpaHswme
BEKTOPHbIE rpaduyeckne naodbpaxeHns, UMeT CpaBHUTENBHO HEBOSbLLION 0OBLEM.

BaxHO Takke, 4YTO BeKTOpHble rpaduyeckne usobpaxeHuss Moryt OblTb
yBeIMYeHbl NN yMeHbLUEeHbl 6e3 NoTepu kayecTsa.

padmueckue hopmartbl channos

dopmaTbl rpagmyeckux annos onpenenstoT cnocob xpaHeHns NHopmaunn B
danne (pacTpoBbIN UMM BEKTOPHbIM), a Takke (OpPMYy XpaHeHus uHdopmalmm
(ncnonb3yembln anroputm cxaTtus). Hanbonee nonynsipHbie pacTpoBble hopmMaThbi:

Bit MaP image (BMP) — yHuBepcanbHbIi dhopMaT pacTpoBbIX rpadonyeckmx
dannoB, wucnonb3yetcsa B onepaunoHHon cucteme Windows. 3ToT dopmar
nogaepXuBaeTcss MHOMMMU rpadomyecknmun pegakrtopamu, B TOM YuChe pedakTopoMm
Paint. PekomeHayeTcs Ans XxpaHeHus 1 obMeHa g4aHHbIMU C APYTMMU NPUIIOXKEHUSIMNA.

Tagged Image File Format (TIFF) — dpopmaT pacTpoBbIxX rpacunyeckmx gannos,
nogaepXuBaeTcss BCEMU OCHOBHbIMU rpadpuyeckumMn pefakropaMmm U KOMMNbTEPHBLIMU
nnatgopmamu. Bknoyaet B ceba anroputm cxatusa 6e3 notepb UHOpMauuu.
Mcnonbayetca ansi obMeHa [JOKYMEHTaMM MeXay pasfiMyHbIMKM - NporpamMmmMamu.
PekomeHnayeTcs Anga ncnonb3oBaHus npu paboTte ¢ nsgaTenbCkumMm CUCTEMaMMm.

Graphics Interchange Format (GIF) — dpopmat pacTpoBbix rpaduyecknx annos,
nogaepXuBaeTcsl MPUNOXKeHUSIMN NS pasnnYHbIX onepaumoHHbIX cucTeM. Bkniovaet
anroputm cxaTtna 6e3 notepb MHOPMaLUK, NO3BONSAIOLNN YMEHbLUUTL 06beM dharna

B Heckonbko pa3. PekomeHayeTcsi aOnsi XpaHeHUst u3o6pakeHui, co3gaBaeMblX
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nporpaMMHbIM nyTem (guarpamm, rpacdvkoB W Tak panee) M pucyHkoB (Tuna
annnvkaumm) c orpaHuyYeHHbIM KonmnyecTBoM LBeToB (8o 256). Mcnonbsyetca ans
pasmMeLLeHna rpadudecknx nsobpaxeHmin Ha Web-cTtpaHuuax B IHTepHeTe.

Portable Network Graphic (PNG) — cdopmaT pacTpoBbix rpaguyeckmx ¢annos,
aHanornyHeln  ¢popmaty GIF. PekomeHayetca [Onsg  pasMelleHnsa rpaduyeckux
n3obpaxeHnn Ha Web-ctpaHmuax B IHTepHeTe.

Joint Photographic Expert Group (JPEG) — dopmaT pacTpoBbIX rpaguyeckmnx
dannoB, KOTopbi peanu3yeT aPdeKTUBHbIM anroputMm cxatma (meton JPEG) gns
OTCKaHWPOBAHHbIX doTorpadomim u  unncTpaumi. ANroputM  Cxatusa nossondet
YMeHbWNTb 00beM (panna B AeCATKM pas, ogHaKo NpuBOAUT K HeobpaTumown notepe
YacTu MHopmaumu. NogaepkmnBaeTca NPUNOXKEHNAMN AN PasNNYHbIX OnepaLMoOHHbIX
cucteM. Mcnonb3dyetca Ona pasMelleHns rpadudeckux wmsobpaxeHnn Ha Web-

CTpaHuuax B MHTepHeTe.

OBon4yHoOe KoaMpoBaHMe 3BYyKa

Mcnonb3oBaHue komnbloTepa anst 06paboTkm 3Byka Ha4anocb No3gHee, Hexenm
yucen, TEKCTOB U rpadmKu.

3BYK — BOSfIHA C HENpepbiBHO M3MEHSALWENCS aMnauTygon u 4actoton. Yewm
Gonblwe amnnuTyga, TEM OH rpoMye A4 YyenoBeka, Yem Gonblue YyacTtoTa, TEM BbIle
TOH.

3BYKOBble CUrHamnbl B OKpyXalwem Hac mupe HeobbldaHO pa3HOOOpasHbl.
CnoxHble HenpepbiBHbIE CUTHANbI MOXHO C OOCTAaTOYHOM TOYHOCTLIO MPeacTaBnsaTb B
BMAE CYMMbl HEKOTOPOrO YMcria NPOCTENLUNX CUHYCOMOanbHbIX KonebaHui.

Mpunuem kaxgoe cnaraemoe, TO €CTb KaXaasi CMHycouaa, MOXET OblTb TOYHO
3agaHa HeKOTOpbIM HAabOPOM YMCIOBLIX MApaMeTpPOB — amMnnUTyabl, dasbl U 4YacToThl,
KOTOpble MOXXHO paccMaTpuBaTh Kak KO 3BYKa B HEKOTOPbIN MOMEHT BPEMEHM.

B npouecce kogmpoBaHWs 3BYKOBOrO CUrHamna npou3BOAMTCS €ro BpeMeHHas
ANCKPETM3auns— HenpepbiBHAA BOMHa pa3buMBaeTca Ha OTAerNbHble MareHbKue
BPEMEHHbIE Y4ACTKN M AN KaXO0ro Takoro yvyacTka yCTaHaBNMBaETCHA onpeneneHHas
BENMYMHa aMnnnTyapl.

Takum obpa3omMm HenpepbiBHAs 3aBUCUMOCTb aMMiUTyAbl CUrHana OT BPeEMEHU

3aMeHsIeTCs Ha OUCKPETHYIO NocrnenoBaTeNbHOCTb YPOBHEN MPOMKOCTY.

HURYNVICHIT y11PdS]IACIHTHIVA THPUCSPAVIVIHDIVIU CUgULTTIGdviu 1. NUJIJIGUR
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KaxxgoMy ypOBHIO TPOMKOCTM npucBamBaetca ero koh. Yem 6Gonbliee
KONMM4YeCTBO YPOBHEW TFPOMKOCTM OyaeT BblAENEeHO B npouecce KOAMPOBaHWUA, TEM
Bornbliee KONUMYECTBO MHAOpMaLMM OyaeT HecTU 3HaYeHue KaXaoro YpoBHS U TeM
Bonee Ka4yeCcTBEHHbIM OyaeT 3By4aHue.

KauecTBO ABOMYHOrO KOAMPOBaHUSA 3ByKa onpeaensaeTcs rnybuHon KogMpoBaHUs
N 4acTOTOW ANCKPETM3aLMMN.

YactoTa guckpeTmsaumm — KoriM4eCcTBO U3MEPEHUN YPOBHSA CUrHana B eauHuuy
BPEMEHMN.

KonuyectBO ypOBHEM rpoMKOCTM onpegensetr  rmybuHy  KOAMPOBaHUA.
CoBpeMeHHble 3BYKOBble KapTbl obecneuymBatoT 16-OMTHYHO rNyOMHY KOL4MPOBaHWUSA
3ByKa. [1pn 3TOM KONMYeCTBO YPOBHEN rpomMKocTn paBHO N = 216 = 65536.

MpeacraBneHne BuaeonHdopmauum

B nocnegHee Bpems KOMMblOTEp BCe 4Yaule MCNonb3yeTca Ans paboTbl C
BugeouHdgopmaumen. Npoctenwen Takon paboTon sBAsSeTCA NPOCMOTP KMHOPUITbMOB
n BugeoknmnoB. Crnenyet 4eTKO NpeacTaBnsaTb, YTO ob6paboTka BuaeouHGOpMauun
TpebyeT 0YeHb BbICOKOrO HbICTPOOENCTBUSA KOMMBIOTEPHON CUCTEMBI.

Uto npegctaBndetr cobon punbM C TOYKM 3peHus MHpopmatukn? [pexae
BCEro, 3TO coYeTaHue 3BYKOBOWM W rpacduyeckon uHgopmauuun. Kpome TOro, Ans
co3faHnsa Ha 9KpaHe adhdrekTa OBWMXKEHUS UCMOSb3YeTCs OUCKPeTHad No CBOEW CyTU
TexHonornss GbICTPON CMEHbl CTaTUYeCKUX KapTUHOK. MccrnepoBaHus nokasanu, 4to
€Cnn 3a ofHy CeKyHOy cmeHsieTca bonee 10-12 kagpoB, TO 4eroBeYyeckuin rnas
BOCMNPUHMMAET U3MEHEHNSA HA HUX KaK HEMpepbIBHbIE.

Kazanocb Obl, ecrnn npobrnembl KOAMPOBAHUSA CTaTUYECKOW rpadouku M 3BykKa
peLLEeHbl, TO COXPaHUTb BUAEOU30DOpaxeHne yxxe He cocTaBuT Tpyaa. Ho 3To TONbKO Ha
nepBbIN B3rns4, MOCKOMbKY, Kak MokasbiBaeT pa3obpaHHbI Bbile npumep, npu
NCMNOMNb30BaHUM TPAAMUMOHHBLIX METOLAOB COXpaHeHUst MHGOopMauuM 3NEeKTPOHHas
Bepcust  unbma  nonyymtcs  cnuwkom  6onbwon.  [locTaTOuMHO — OoYeBMOHoe
YyCOBEpPLUEHCTBOBAHME COCTOUT B TOM, YTOOblI NEpBbIN Kagp 3anoOMHUTb LENMKOM (B
nutepatype ero MpuHATO HasbiBaTb KIOYEBbIM), @ B CreAylLWmMX COXPaHSaTb NULb
OTNNYMS OT HavanbHOro Kagpa (pasHOCTHbIE Kaapbl).

CyLLI,eCTByeT MHOXECTBO pPa3JIn4vHbIX d)OpMaTOB npencrasneHna snaeoaaHHbIX.
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B cpepe Windows, Hanpumep, yxe 6ornee 10 net (HauvMHas ¢ Bepcumn 3.1)
npumensaeTca popmat Video for Windows, 6asmpyowmincsa Ha yHMBepcanbHbIX doannax
¢ pacwupenmem AVI (Audio Video Interleave — yepegoBaHve ayamo n BUOEO).

bonee yHuBepcanbHbIM SBNSETCA MynbTUMeAUnHbIN popmat Quick Time,

nepeoHa4asibHO BO3HUKLUMI Ha KOMMbOTEPAX Apple.

3apaHun

3apava 1. Mcnonb3ys Tabnuuy CUMBOMOB, 3anucaTb MNoOcrefoBaTeNbHOCTb
AECATUYHbIX 4mcnoBbix kogoB B kogupoBke Windows ans csomx PUO, HasBaHus
ynuubl, MO KOTOpoKn npoxmneaeTte. Tabnuua cumBonoB otobpaxaetca B pegakrope MS
Word ¢ nomoLubo koMmaHbl: BKagka Betaska>Cumon>[pyrne cMMBO-bI.

B none LUWpudpTt Bbibnpaete Times New Roman, B none u3 BbibupaeTte

knpunnuua. Hanpumep, ans 6ykebl «A» (pyCccKow 3arnaBHOM) koA 3Haka— 192,

CHmBon @

M| COBUHANEHEIE SHAKK
LLpwdp: | Titmes Mew Roman v |
}?Jol“:gsE'C:'Ei{{ﬂ-@IOi'—”
Iirp,ﬂ+e'Nge:~}sziE
BF,I[E}KBHE[KHI\*IHOHPC
TV |@®|X|O|Y | B |bI|b| 3|5 a 6:
PaHES HCNONES0BSBLUAECA CHMBONE _
—| €L ¥|O®ML|£|<|=|+|x|o|lpn|la
CYRILLIC CAPITAL LETTER & Koa srara: 192 | w3 kepannua tasc) v
| Aezosavena... | | Coueranve knasww... | Coueranwe knasww: Shift+F
| Borasnre | | omena |
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m | B|A|H|O|B A|P | TI|E|M n|eE | T |P |oO 7
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3apaua 2.
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1) Ncnonbaysa ctangapTtHyto nporpammy BJIOKHOT, onpenenuts, kakas ppasa B

KoOnpoBKe Windows 3agaHa nocrnenoBaTefibHOCTbIO YMCIIOBbLIX KOOOB U npoaoITKNTb

kog. 3anyctutb BJIOKHOT. C nomMoLLblo 4ONOAHUTENBHON LMGPOBOKM KiaBuaTypbl Npu

HaxxaTou knasuwe ALT BBeCTU Kog, oTnycTUTb knasuwy ALT. B AOKyMeHTe NosiBUTHLCSA

COOTBeTCTByI-OLIJ,VIﬁ CMBOIJ.

0255

0243

0247

0243

0241

0252

0226 0208 (0232 |0234

0239

0241

0239

0229

0246

0232

0224

0235

0252 10237 |0238 |0241 (0242

0232

2)* B kogmpoBke Unicod 3anuwmnTe Ha3BaHWe CBOEW crieumnasibHOCTMU.

3apava 3. Mo BapnaHTam

BapuaHT 1

3.1 3akogupynte B kogupoBke Unicode cnegywowyto d¢pasdy Asbyka - K

MyOpOCTU CTYyNEHbKa

[Mony4eHHbIN KO 3anuwnTe B TeTpanb

3.2 ®pasa 3akogupoBaHa B kogmposke KOHukoa (wecTH.). PacwundpynTe 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 3anuunTe B TeTpadb

Lns onpedeneHuss koGa cumeosna: 3arycmumb Mmekcmosbili pedakmop. Bgedume
komaHOy BCTABKA- CIELINATIbBHBIE CUMBOIJIbI. Ha skpaHe noseumcsi Quanoz2oeasi naHeslb

BbIEOP CUMBOIJIA. Ans onpedeneHuss 0ecsimu4yHo20 4UC/108020 Koda cumeorna 8bibpamb

KOOUpPOBKYy U3 criucka, eblibpamb cumeos. [Noseumbcs kod 3Haka. BoamoxeH u obpamHbil

eapuaHm, moJibko 6ykebl 8 KoOax — JlamuHCKUe.

3.3 PasBenumkom Gbina nonyyeHa wndpoBaHHas paguorpamma, nepefgaHHas ¢

ncnosib3oBaHnem a36y|<|/| Mopae:

Mpn nepenaye pagnorpammbl 661110 NOTEPSIHO pa3bueHne Ha BykBbl, HO N3BECTHO, YTO

B pagunorpamMmme UcCnosib3oBarinCb TOJNbKO creaywuine 6yKBbI2

7

A

H

P

T
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BapuaHT 2

3.1 3akogupynte B KoauMpoBke Kupunnuua (WwecTH.) cnegyowyto gpasy Bpewms
AO0poXe 30MnoTa

[Mony4eHHbIN KOA 3anuwnTe B TeTpagb

3.2 ®pasa 3akogmpoBaHa B koamposke FOHMKoA (wecTH.). PacwundpynTe.

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 3anuwunTe B TeTpadb

Lna onpedeneHus koGa cumeona: 3arycmumb mekcmosbili pedakmop. Bsedume
komaHOy BCTABKA- CIIELUINATIBHBIE CUMBOIJIbI. Ha skpaHe nossumcsi Ouanoz2osasi rnaHeslb
BbIBOP CUMBOIJIA. Ana onpedenieHus decsamu4yHo20 4ucio8020 Koda cumeorsia eblbpameb
KOOupoeKy u3 criucka, eblbpamb cumeos. [Nloseumbcs kod 3Haka. BoamoxeH u obpamHbil
gapuaHm, mosbKo bykebl 8 KoOax — /lamuHCKUe.

3.3 PasBegunkom Obina nonyyeHa WndpoBaHHaa pagMorpamma, nepefaHHasi ¢
NCrnonb3oBaHMEM a30ykm Mop3e: s— —ee — o0 —o — — —co0
Mpn nepegaye pagnorpammbl 661510 NOTEPSHO pa3bueHne Ha BykBbl, HO M3BECTHO, YTO

B pagunorpamMmme UCrnosib3oBalrinCb TOJNbKO crieayuine 6yKBbI:
M A B P il

BapuaHT 3

3.1 3akogupynte B kogmpoBke Kupunnuua (wecTH.) cnegyrowyto ¢pasy Bek
pornor, Aa 4ac gopor

MonyyeHHbIN KOA 3anuwInMTe B TeTpadb

3.2 ®pasa 3akogmpoBaHa B koanpoBke HOHUKoA (wecTH.). Pacwudpynte. 0412
0415 041A 0020 041F 0420 O41E 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 onpedeneHusi koda cumeona: 3arycmumb meKkcmosbil pedakmop. Beedume

komaHOy BCTABKA- CIMELUNATIbHBIE CUMBOIJIbI. Ha akpaHe nnoseumcsi Quanozoeasi naHerslb

BbIBOP CUMBOIJIA. Lns onpedeneHuss decsamuyHo20 4ucio8020 Koda cumeorsia ebibpameb
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KOOupoeKy u3 criucka, eblibpams cumeos. [Noseumbcs kol 3Haka. BoamoxeH u obpamHsbil
eapuaHm, moJibko 6yKebl 8 KoOax — JlamuHCKuUe.

3.3 PasBegumkom B6bina nonyyeHa wndpoBaHHasa paguorpamMmma, nepegaHHas ¢
ncnonb3oBaHnem a3dykn Mopae:
Mpn nepegaye pagnorpammbl 661510 NOTEPSIHO pa3bueHne Ha BykBbl, HO N3BECTHO, YTO

B pagunorpamMmme UCrosib3oBarinCb TOJIbKO crnieaywuine 6yKBbIZ

N A H P L O @) M A

Bb1800bI U ripednoxeHus o npodenaHHol pabome

CodepxxaHue omyema:

1. HanmeHoBaHMe NpakTMYeCcKOro 3aHATUS

2. Llenb 3aHaTua

3. OT4eT 0 BbINOSHEHMM Ha Kaxabl aTan pasgena «CogepxaHue n NOPSIAOK
BbIMOSIHEHUSA 3a4aHNSA»

4. Cnucok ncnosnb3yembiX MICTOYHUKOB

5. BbiBOAbI 1 npeagnoxeHua

Bonpocbi 0nsi camornposepKu:

Uem oTnnyaeTcsi HenpepbIBHbIN CUrHAN OT AUCKPETHOro?
YUTo Takoe yacTtoTa AMCKPEeTM3aL MM U Ha YTO OHa BRMseT?
OnuwmnTe Kak NPONCXOAUT KOAMPOBaHNE 3BYKa?

Kakne 3BykoBble bopMaThl Bbl 3HaeTe?

Kakne atansbl KoamnpoBaHUA BVI,D,GOI/IHC*)OpMaLI,I/II/I BaM N3BECTHbI?

S T oA

Kakne popmaTtbl BMAEO dannos Bbl 3HaeTe?

MpakTnyeckoe 3aHaTMe No5 Cucrtembl cuucneHus. lMepeBoabl yucen us3
OAHOMW CUCTEMbI CHYMCIEeHUs B Apyryto. ApudmetTnyeckme AeMCTBUA B pasfninyHbIX
cUCTeMax CYUCIIEHUSA.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
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Llenb 3aHsmus:

1.M13y4eHne cnuctem cHMcneHus u rnonydeHne npakTuyeckux HaBbIKOB nepesoda
yncen U3 OgHOM CUCTEMbI CHUCIIEHUS B APYTYIO.

2.03HaKoMUTbCA C apudMeTUYeckme onepauum Hag 4Yucnamu, 3anvcaHHbIMU B

ABOWYHOWN, BOCbMepMHHOVI 7 UJeCTHaLI,LLaTepMHHOVI CuctemMe cHmncrneHumnsa

NcxoOHbIe OaHHbIe:

Tabnuua, npaBuna nepesoga CUCTeM CHUCITIEHUA.

CodeprxaHue u nopsidoK 8bINOHEHUS 3adaHus:
N3yunTe TeopeTn4eckyto Yactb

BbinonHuTe 3agaHus.

TeopeTnyeckasa 4yactb 1

MNMpeactaBneHne YyncnoBon MHPOPMaLIMKU C MOMOLLbLIO CUCTEM CUYUCTIEHUA

[nsa 3anncm nHgopmauum o kKonndectee 0H6bEKTOB UCMONb3YHOTCA Yncna. Ymncna
3anucbIBalOTCA C UCMONb30BaHMEM OCOObLIX 3HAKOBbBIX CUCTEM, KOTOPblE Ha3blBaKTCSH
cucteMamu cyucneHus. AndpaBuT CUCTEM CYUCIIEHUST COCTOUT M3 CMMBOJSIOB, KOTOpPbIE
HasblBalOTCA uUudpamu. Hanpumep, B [ECATUYHOM CUCTEME CUHUCNEHUA 4ucna
3anncbiBalOTCA C NOMOLLIbIO OEeCATM BCEM XOPOLLO M3BECTHbIX ungp: 0, 1, 2, 3, 4, 5, 6,
7,8, 9.

Cucmema cyucneHuss - 3TO 3HaKoBas CuUCTeMa, B KOTOpPOM u4ucna
3anucbiBalOTCAa MO OnpeferieHHbIM npaBufiaMm C NOMOLLBKD CUMBOSIOB HEKOTOPOro
andasunTa, Ha3biBaeMbIX Lnudpamu.

Bce cuctembl cuncneHus genatcs Ha ABe Gonbluve rpynnbl: MO3UUUOHHbIE N
Hero3uyuUoHHbIe CUCTEMbI CHUCHEHNA. B NO3NLMOHHBIX CUCTEMAX CYUCIIEHUS 3HaYeHne
UMAPbI 3aBUCUT OT €€ NOSTOXKEHNS B YMCSIE, @ B HEMO3ULMOHHBIX - HE 3aBUCKT.

Pumckasa Heno3uumoHHasa cuctema cumcnenusa. Camon pacnpocTpaHeHHON u3
HEMnoO3ULMOHHbIX CUCTEM CYUCIIEHUS SBNseTca pumckad. B kavectBe uudp B Hen
ncnoneaytotcsa X={l (1), V (5), X (10), L (50), C (100), D (500), M (1000)}, roe B ckobkax
yKa3aHbl Beca CMMBOJIOB (He 3aBucsLue oT no3vumnm cumMBona)

Mpumepbl pUMCKUX Yncen (B ckobkax — 0bblYHble 4eCATUYHbIE 3KBUBANEHTbI):
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1 (3), IV (4), V (5), VI (6), IX (9), XI (11), DCL (650).

3Ha4veHne unpbl He 3aBUCUT OT ee NOJIoXKEeHUa B yucrne. Hanpumep, B yucne
XXX (30) undppa X BCcTpeyaeTca TPWXabl U B KaXXAOM criydae obo3HavaeT OAHY U Ty Xe
Benn4YuHy - yucno 10, Tpmn ymucna no 10 B cymme gatot 30.

Mo3uunoHHbIEe cucTeMbl cuucneHusa. [lepBas no3nUMOHHas cuctema
cuncnexHms Gbina npuaymaHa ewe B [peBHeM BaBunoHe, npuyem BaBUSTOHCKas
HymMepauus Obina WwecTnaecaTepuyHon, To eCTb B HEW UCMNONb30BarioCh LWECTbAEeCAT
umcpp! MHTepecHo, 4TO OO0 CUX NOp MNpU MU3MEPEHUM BPEMEHW Mbl MCMNOSMb3yeM
OocHOBaHwue, pasHoe 60 (B 1 MuHyTe copepxutcs 60 cekyHa, a B 1 yace - 60 MUHYT).

B XIX Beke  [OOBOSIbHO  LUMPOKOE  pacrnpocTpaHeHue  nonyyuna
ABeHafuaTepuyHasa cuctema cuncrneHms. [1o cux nop Mbl 4acTo ynotpebnsaem OroKuHy
(uncno 12): B cyTkax ABe OH0KUHbI YacoB, KPYr COOAEPXUT TpuaLaTh OHOXUH rpagycoB U
Tak nanee.

B no3uyuoHHbIX cucmemMax CYUCJ/IeHUSI KO/IU4eCmeeHHoe 3HadyeHue yughpbl
3asucum om ee ro3uyuu 8 yucrie.

Hanbonee pacnpocTpaHeHHbIMM B  HacTosillee BpemMsi  MNO3ULMOHHbBIMU
CUCTEMAMM  CUYMCIIEHUS SBMSKOTCA AEeCATMYHasi, [OBOMYHAs, BOCbMepu4Has U
WwecTHaguaTepunyHada. Kaxxgasa nosuumMoHHas cucteMa nmeeT onpenenenHbln angasum
uugp n ocHosaHue.

B no3uyuoHHbIX cucmeMax CYUCJIeHUSsI OCHOg8aHUe cucmeMbl pasHo
Konuyecmgy uughp (3Hakoe 8 ee arighasume) u onpedesisem, 80 CKOIbKO pas3
pasnuyaromcs 3Haq4eHusi 00UHaKo8bIX Yyughp, CMosaWUX 8 COCeOHUX Mo3uyusix Yucna.

JdecatnyHaa cuctema cyucneHuss uMmeeT andasuT UMdp, KOTOPbIA COCTOUT U3
AECATN BCEM MU3BECTHbIX, TaK Ha3dbiBaeMblX apabCckux, LmMdp, 1 OCHOBaHWe, pasHoe 10,
ABOUYHas - ABe UMdpbl 1 OCHOBaHME 2, BOCbMepPUYHasa - BOCEMb UUdP U OCHOBaHue 8,
LecTHaAuaTepuyHasa - WwectHaguatb umdp (B Kayectse Umdp MCNonb3yrTca 1 BykBbI
naTuHckoro andgasuTa) U ocHoBaHue 16 (tabn.).

Tabnuua — No3MUMOHHbBIE CUCTEMbI CYUCIIEHUS

OcHoBaHue | Cucrtema cuucneHmst | 3HakKm

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

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

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

10 fecartepnyHas Han X={0,1, 2, 3,4,5,6, 7,8, 9};
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16 LllecmHaduamepuyHas | Hag 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 nmeloT, cCoOOTBETCTBEHHO,
[EeCcATNYHbIEe

B no3numoHHbIX cuctemax 4yem 6onblle OCHOBAHWE CUCTEMbl, TEM MEHbLUee
KONM4YeCTBO pa3psaoB (TO ecTb 3anMcbiBaeMbix umndp) TpebyeTca npu 3anncu Ymicna.

Apabckaa cuctema CYMCREHMUsi, KOTOPbIM Mbl MOMNb3yeMcs B MOBCELHEBHOW
XWU3HKN, ABNAETCH NO3UUMOHHOW. B NO3ULIMOHHBIX CUCTEMAaX CYMCMNEHUA NO3NLMSA Yncna
O[HO3HA4YHO onpegendeT BeNUYNHY Yncna. PaccMoTpum 39T0 Ha Nnpumepe yucna 6372 B
AECATUYHON cucteme cuyucneHus. NpoHymepyemM 3TO YMCno, cnpaBa, HaneBo HaynHas

C Hynsi:

Yuncno 637

Mo3numa |312(11]0

Torga yncno 6372 MOXHO NpeacTaBUTb B pa3sBepHyTOM BUAE:

6372=6000+300+70+2 =6-10°+3-10°+7-10 +2:10".
Uncno 10 onpepensieT cuctemy cuucreHus. B kadecTBe cTeneHen B3sTbl
3Ha4YeHMs1 NO3NLMK SaHHOMO Yncna.
PaccmoTpum BewecTBeHHOe fecAaTtudHoe uncrno 1287,923. lNpoHymepyem ero,
Ha4yMHasa C Hyns NO3nLMKM Ynucna oT AeCATUYHON TOYKM BIEBO W1 BMPaBo:
Yucno 1 2 8 7 : 9 2 3
Mosnuyma 3 2 1 0 . -1 -2 -3

Torga yncno 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 BbluMCNUTENBHBLIX MaLUMHAX UCMOSb3YeTCs OBOMYHAA CUCTeMa CHUCHEHUS, eé
OCHOBaHuWe - 4yucno 2. [ns 3anucu 4Yucen B 3TOM CUCTEME WCMOMb3YKT TOMbKO ABE
umdpsl - 0 n 1.

Bbibop ABou4HOM cUCTEMbI O MPUMEHEHUSI B BbIYUCIUTENbHON TEXHUKE
00BbACHAETCA TEM, YTO ONEKTPOHHbIE 3MEMEHTbl - TPUITEPbl, U3 KOTOPbIX COCTOSAT

MUKpocxembl ABM, mMoryT HaxoauTbCs TONbKO B ABYX paboynx COCTOSHUSAX.
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[BonyHaa cuctema ygobHa Onsi KoMmnbkoTepa, HO HeyaobHa Ansa 4yenoseka:
yucna nonyvarTcs OMWHHBIMU U UX TPYAHO 3anucbiBaTb U 3arnoMuHaTb. KOHe4yHo,
MOXHO MepeBecTU YUCIIO B AECATUYHYKO CUCTEMY M 3anucbiBaTb B TakoM Buae, a
NoTOM, Korga noHagobuTcs nepeBecTM obpaTHO, HO BCe 3TWM NepeBobl TPYAOEMKW.
[MoaTOMYy NPUMEHSAIOTCA CUCTEMbBI CHYUCINEHUS, POACTBEHHbIE ABONYHOM - BOCbMEPUYHas
M wecTHaguatepuyHasa. [Ona  3anucu  uyucen B 9TUMX cucTemax Tpebyetcsa
COOTBETCTBEHHO 8 n 16 uudp. B wecTtHaguaTepnyHONn CUCTEME CHUCIEHUS NepBble
pecatb uncpp obwwme, a panblle MCNOMb3YKT 3arnaBHble naTtuHCKMEe BGyKBbl.
WecTtHaguaTepuyHaa unppa A COOTBETCTBYeT gecaTepudHomy  uyucny 10,
lWecTHaauaTepuyHaa B — gecatnyHomy yucny 11 v 1. 4. icnonb3oBaHne 3TUX CUCTEM
o0bsACHAETCA TeMm, YTO nepexon K 3anucu 4ucra B nbon M3 aTmx CUCTEM OT ero
ABOMYHOW 3anucu o4YeHb npocT. B Ttabnuue 1 npuBegeHa Tabnuua COOTBETCTBUS

yucers, 3anncaHHbIX B pa3HbIX CUCTEMAX.

Tabnuua 1
[BounyHble | BocbMmepuyHble | [ecatuyHble | LecTHaguaTepuyHble

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

MNepeBoag unMcen u3 NPoOU3BOSNILHOM CUCTEMbl CYMUCIIEHUSI B AECATUYHYIO
CUCTEeMYy CYMUCIIEHUs1 U OOpaTHO
MepeBoa yncen M3 OOHOM CUCTEMbl CYMUCIIEHMSI B OPYryH0 COCTaBMSieT BaXKHYH

YacTb MaLWHHOW apnPMeETUKN. B BbIMUCNIUTENBHON TEXHUKE MPUMEHSIIOT NO3ULUOHHbIE
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CUCTEMbl CYUCNEHUA C HEeOeCATUYHbIM OCHOBaHMEM: [ABOUYHYK, BOCbMEPUYHYIO,
lwecTHaguaTepuyHyto. [na ob6o3Ha4YeHUss UCMoNb3yeMOW CUCTEMbI CHUCIIEHUS YUCAO
CHabXalT BEPXHUM WU HWKHUM MHOEKCOM, B KOTOPOM 3anucCbiBatdT OCHOBaHME
CUCTEMBbI CHMUCIEHUS.

16-pnyHas 1 8-puyHas cucTteMa CHUCHEHUA WUCNOMb3YTCA NPU COCTaBreHun
nporpaMm Ha s3blke MaWWHHBIX KOoAoB Ans ©6onee KopoTkoM M ygobGHom 3anucu
ABOUYHbIX KOAOB — KOMaHZ, AaHHbIX, agpecoB WM onepaHaoB. 3agada nepesoja wu3
O[HOMN CUCTEMbI CYMUCIIEHNSA B APYryl0 YaCcTo BCTpeYaeTCs npu nporpaMmmMmmnpoBaHnm.

Ecnn ocHoBaHMe MCNoNb3yeMon CUCTEeMbl CYMCIeHUs Bonblue gecaTtn, To Ang
undp BBOOAT OykBEHHOE 0603HaYEeHMe.

B wecTHaguaTtepnyHon cmMcteme cYncneHnsa ocHosa - ato undpsl 0, 1, 2, 3, 4, 5,
6, 7,8,9, 10, 11, 12, 13, 14, 15 c cooTBeTcTBYOLMMN 0603Ha4eHnamm 0, 1, 2, 3, 4, 5,
6,7,8,9, A, B,C, D, E, F. Npumepsl uncen: 17D, CA, F12A.

[1BoMyHas cuctema CUYUCNEHUsI - 3TO CUCTEMA, B KOTOPOM ANs 3anmcu Yncern
ncnonb3ytotcsa ase umdpbl 0 n 1. OcHoBaHMEM AOBOWYHOW CUCTEMbI CYUCIEHMS
aBnseTca umcno 2. [BOWYHbIN unM OGMHAPHBIM KO 4ucna - 3anucb 3TOrO Yucna B
ABOWYHOM cucTeMe cuncneHus. Hanpumep,

0=0,

1=1,

2=10,

3=11,

7=111,
120=1111000.,.

[ns nepeBoga UENOro 4yucna M3 OEeCATUYHOW CUCTEMbl CHMCIIEHUSA B S-MYHYHO
HeobxoQMMO nocnefoBaTesnlbHO OeNUTb 3TO YMCAO M Noflydaemble YacTHble Ha S (Mo
npaBunam CUCTEMbI CHUCIIEHUSI C OCHOBAHMEM S) OO TeX Mop, Noka YacTHOEe He CTaHeT
paBHbIM Hynto. CTtapwen undpor B 3anncu Yynucrna ¢ OCHOBaAHWEM S CIYXXUT NOCHeaHWn
oCTaToK, a cnegywwme 3a Hen undpbl 00pa3yldT OCTaTKM OT NPenLecTBYHOLNX
AENEHN, BbINUCbIBAEMbIE B MOCNEA0BATENbHOCTM, 0OpaTHOM UX MOMYYEHUIO.

PaccmoTpum OCHOBHbIE NpaBuna nepesoja:
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v na nepeBoga AECATMYHOIO 4YMcna B LBOWYHYHO CUCTEMY €ro Heobxoaumo
nocnegoBaTenbHO AENUTb Ha 2 A0 TeX Nop, NOKa HE OCTAHEeTCHA OCTaTOK, MEHbLLMIA UMK
paBHblM 1. YMcno B [BOMYHOW CUCTEME 3anUCbIBAeTCs KakK nocrnenoBaTeribHOCTb

nocneagHero pesynbrtarta gerneHnd n oCTaTkoB OT AeJlIeHNA B O6paTHOM nopsaake.

Mpumep 1. Yncno 22, nepeBecTn B ABONYHYIO CUCTEMY CHUCTIEHMS.

PeuweHue:

| cnocoo:

222
227 11
0__10

1

ey | e

/

| ) (]
(=]

22,,=10110,

Il cnocoob:
2210 =11-2(0)

11 =5 -2(1)
5 =2-2(1)
2=1-2(0)

22,,=10110,

v ns nepesBoga OBOWYHOIO YMcCra B AECATUYHOE Heobxoaumo ero 3anucaTb B
BMOE MHOroudsieHa (To eCTb B pa3BepHYyTOM BMAE), COCTOSALLEro N3 Npon3seneHun umdp
yumcra M COOTBETCTBYIOLLEN CTEMEHU Yncna 2, N BbIMUCNTL NO NpaBuinamMm OeCATUYHOMN
apndpmMeTUKu:

Xo=an'2"1 + an-12"? + an22"% + an'2" 1+ ... + a2t + +a1'20

lMpumep?2. Yncno 111010002nepeBeCTM B AECATUYHYHO CUCTEMY CHUCTEHUS.

PeweHue:

111010002=1-27+1-26+1-25+0-24+1-23+0°22+0°21+0-2°=23210

v’ [Ins nepeBoa AECATMYHOIO Yncna B BOCbMEPUYHYIO CUCTEMY ero Heobxoanumo
nocnegoBaTenbHO AeNUTb Ha 8 A0 Tex Nnop, Noka He OCTaHeTCs OCTaTOK, MeHbLUM 8.
Uncno B BOCBbMEPUMYHOM CUCTEME 3amnuCbiBaeTCs Kak nocregoBaTenbHOCTb Undp

nocnenHero pesynbTtarta geflieHna n oOCTaTkoB OT AEJIeHUA B O6paTHOM nopsaake.
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lNpumep3. Yncno 57110 nepeBeCTM B BOCbMEPUYHYIO CUCTEMY CHUCIIEHUS.
PeweHue:

| cnocob:

74 IB_
ﬁI—
w

57110=1073s

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

\/ﬂﬂﬂ nepesoga BOCbMEPUYHOIo 4ucria B AeCATUYHOE 4UCIIO HeobxoanmMo ero
3anncatb B BuUAe MHOrodneHa, cocrtodAwero us I'IpOI/I3B€,D,€HI/II?I LI,M(bp Yyucria "
COOTBeTCTByKMueﬁ cTeneHn 4yucna 8, U BbIMUCIUTL IO npasunam AECATUYHOMN

apndpmMeTUKu:
n-1 n-2 n-3 n-1 1 0
X;=a,/8 +a ,8 +a . 8 +a'8 +..+a,8 +a’8
lNpumep 4. Yncno 5013, nepeBecTu B AECATUYHYIO CUCTEMY CHUCTIEHUSI.
3 2 1 0

PeweHue:5013,= 58 +0'8 +1-8 +3-8 = 2571,/

[Ons nepeBoda AECATUYHOIO 4YUcNa B LWEeCTHagUaTEPUYHY CUCTEMY €ro
HeobxoauMOo nocnefoBaTenbHO AenNUTb Ha 16 OO Tex nop, Noka He OCTaHeTCsl OCTaToK,
MeHbwnn 16. Yucno B WecTHaguaTepuyHoOW CUCTeMe 3anucbiBaeTcs  Kak
nocrnegoBaTeribHOCTb LMdp nocneaHero pesynbTaTta gefNeHns N oCTaTKoB OT AeNeHus
B obpaTHOM nopsaake.

lpumep 5. Yucno 7467,, nepeBecTM B LUECTHaAUATEPUYHYIO CUCTEMY

cyncneHus.

PeweHue: | cnoco0b:
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7467 16
7456 466 16
11 4b4 24 16
218 1

™~/

7467,,=1D2B,

Il cnocob:
7467 = 466:16(11)
466 =29 -16(1)
29=1316(0)
7467,,=1D2B
[na nepeBoda LecTHagUaTEpPUYHOro 4Mcna B AecATUYHOEe HeobXoaumo ero
3anucatb B BWAE MHOrOYsieHa, COCTOSIWEero u3 npousBedeHuMrn uuMdp 4Yucna u

COOTBeTCTByI-OLLI,eﬁ cTerneHn 4yucna 16, M BbHMUCIIUTL NO npasunam AEeCATUYHOMN

apumeTUKu:
X, =a 16" +a 16" +a 16" +a 16" +.. +a,16 ++a 16
lMpumep 6. Yucno FDAlis nepeBecTn B JECATUYHYIO CUCTEMY CHUCIIEHUS.

PeweHue:
3 2 1 0
FDAL1, =1516 +13:16 +10-16 +1:16 =64929,
v'U100bl NEpeBECTN YMCMO M3 OBONYHOW CUCTEMbI B BOCBMEPUYHYID, Er0 HY>XHO
pa3buTb Ha Tpuagbl (TPoOMkM uudp), HaumHas C mMnagwero paspsiga, B cnyyae
HeobXo4MMOCTU AOMOSHMB CTapLUyd Tpuagy HynsaMu, U Kaxayl Tpuvagy 3aMeHUTb
COOTBETCTBYHLLEN BOCBMEPUYHOMN Unpon (Tabnuua 1).

lpumep 7. HYncno1001011, nepeBecTv B BOCbMEPUYHYIO CUCTEMY CHUCTIEHUS.

PeweHue: genumMm 4ucrno, HayuHas C KOHUA Ha Tpnadbl N 3aMeHAeM WUuX
BOCbMEPUYHbIMW YNCIlaMn NCMNOJ1b3yA Ta6n|/|u,y 1
001001 011,= 113,

v'UT100bl NEepeBecTV YMCMo U3 ABOUYHOW CUCTEMbI B LLUECTHAOUATEPUYHYIO, €ero

HYKHO pa3buTb Ha TeTpaabl (YeTBepku uugp), HauMHaa C Mmnagwero paspsiga, B
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crniyyae Heob6XxoAMMOCTM [OOMOMHUB CTapLllylo TeTpagy HynsaMu, U Kaxayw TeTpagy
3aMeHUTb COOTBETCTBYIOLLEN LLUECTHaALaTepmnyHon undpon (tabnmua 1).

lpumep 8. Yucno1011100011, nepeBecT B LUECTHaAUATEPUYHYIO CUCTEMY

cUUCneHus.
PeweHue: 0010 1110 00112:2E316

[na nepeBoga BOCbMEPUYHOrO Yncna B ABOMYHOE HEOOXoaAMMO Kaxayt umdpy
3aMEeHUTb 9KBUBASIEHTHOMW e ABOUYHON Tpuagown (Tabnuua 1).

lMpumep 9. Hncnod31, nepeBecTv B ABOMYHYIO CUCTEMY CHUCIIEHNSI.
PeweHue: 527,=101 010 111,

[ns nepesoga LeCcTHagUaTepU4yHOro Yynucna B ABOUYHOE HEOBXOAUMO Kaxayto
UMdPY 3aMEHUTb SKBMBANEHTHOW en ABOMYHOM TeTpagon (Tabnvua 1).

lMpumep 10. HYucno EF8, . nepeBecTv B ABOMYHYIO CUCTEMY CHUCTIEHNS
Pewenue: EE8,,=111011101000,

Mpw nepexode U3 BOCbMEPUYHOWN CUCTEMbI CHUCIIEHMS B LLIECTHaALATEPUYHYIO U
obpaTHO, HEOGXOOUM NPOMEXYTOUHbIA NEepPeBo YNCEN B AECATUYHYIO MU ABOUYHYHO
cucTemy.

lpumep11. Yncno FEA  nepeBecTu B BOCbMEPUYHYIO CUCTEMY CUUCTIEHNS.

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,
lMpumep12. Yncno 635, NnepeBecT B LUECTHAALATEPUYHYIO CUCTEMY CUHUCTIEHUSI.

PeweHue:
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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 cnocob:
635,= 110 011101, (no Tabnuue1)

0001 1001 1101,=19D

3adaHus:

BapuaHTbl 3agaHni.

BapuaHm 1.

1) NMpeobpasynTte crneayroLme ABOUYHbIE YMCTa B AECATUYHbIE:
1101, 110110, 10111, 10010, 1001.

2) MpeobpasynTe criegyroLlmne BOCbMEPUYHbBIE YNCTTIA B AECATUYHbBIE:
1, 510, 57, 15, 653.

3) MNMpeobpasynte cnegyowme geCATUYHbIE YMCTA B ABOUYHbIE:
256, 13, 72, 11, 101.

4) Mpeobpasyite cneayolme OECATUYHbIE YNCTA B BOCbMEPUYHBIE:
39,7,162, 41, 418.

5) MNMpeobpasynte cnegyowme gecATUYHbIE YMCNa B LUECTHAALATEPUYHbIE:
764, 66, 10, 763, 14.

6) MNpeobpa3synTe cnegyowme LWecTHagLaTepUYHbIe Yncna B 4ECATUYHbIE:
69, 8, 2E9, 3FC, 55.

BapuaHm 2

1) Npeobpa3synTe cneayoLmne oBONYHbIE YACNA B AECATUYHbBIE:
11100, 1110, 100111, 11110, 100101.

2) NpeobpasynTe cnegyowme BOCbMEPUYHbIE YNCHa B 4ECATUYHbIE:
576, 5, 42, 3, 71.

3) Mpeobpasynte cnegyolme geCATUYHbIE YMCTA B ABOUNYHbIE:
296, 13, 44, 62, 2.

4) MpeobpasynTte crnegyolime AeCATUYHbIE YACA B BOCbMEPUYHbIE:

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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2,34, 305, 22, 7.

5) MNMpeobpasynTe cnegyowme AeCATUYHbIE YMCNa B LWECTHAAUATEPUYHbIE:

912, 11, 75, 15, 64.

6) Mpeobpa3synTe cnepyrolme WecTHaaUaTepUYHbIe YiCcna B JECATUYHbIE!

61, 268, D, 23B, 67.

BapuaHm 3.

1) MpeobpasyiiTe crneayoLime ABOUYHbIE YACHa B AECATUYHbIE:
1000, 111001, 10011, 1101, 101110.

2) MNMpeobpasynTte cnegyowme BOCbMepPUYHbIE YMUcna B 4eCATUYHbBIE:

2,20, 244, 7, 24.

3) MpeobpasyiTe cneayoLime 4eCATUYHbIE YCNA B ABOUYHbIE:

52,21, 342, 6, 112.

4) MNpeobpasynTe cnegyowmne AeCATUYHbIE YACIa B BOCbMEPUYHbIE:

6, 43, 389, 7, 140.

5) Mpeobpa3syinTe cnegyoLime 4ecATUYHbIE YMCNa B LWeCTHaALaTePUYHbIE:

8,112, 798, 643, 11.

6) MNMpeobpasynTe cnegyolime WecTHaaLaTEPUYHbIE YMCra B AECATUYHbIE:

248, 41, E, 45, 23C.

BapuaHm 4.

1) MpeobpasyiTe crneayoLimMe ABOUYHbIE YACHa B AECATUYHbIE:
1111, 110001, 11000, 1000, 11011.

2) MNMpeobpasynTte cnegyolme BOCbMeEpPUYHbIE YMcna B 4eCATUYHbBIE:

54,714,7,6, 777.

3) MpeobpasyiiTe cnegyowme AeCATUYHbIE YMCNa B ABOWNYHbIE:

40, 12, 199, 91, 29.

4) MNpeobpasyiiTe cneayowmne AecATUYHbIE YMCTa B BOCbMEPUYHbIE:

288, 3, 19, 336, 2.

5) MNMpeobpasyiiTe cnegyowme AeCATUYHbIE YMCNa B LWEeCTHAaAUATEPUYHBbIE:

117, 11, 972, 15, 541.

6) MNMpeobpasynTe cnegyowime WecTHaaUaTeEPUYHbIE YCra B AECATUYHbIE:

75, 360, 8, 7A, C.
BapuaHm 5.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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1) NpeobpasynTe cneayoLmne oBONYHbIE YACNA B AECATUYHbBIE:
1111, 10110, 100000, 111001, 10000.

2) Mpeobpa3synTe cnepyroLime BOCbMEPUYHbIE YNCNa B 4ECATUYHbIE!

322, 1, 43, 402, 37.

3) MpeobpasynTe cnegyowme AeCATUYHbIE YMCNa B ABOWNYHbIE:

16, 73, 255, 19, 90.

4) MNpeobpasyiTe cneayowmne AecaTUYHbIEe Yncna B BOCbMEPUYHbIE:

2, 30, 241, 62, 3.

5) MNMpeobpasynte cnegyowme gecAaTUYHbIE YMCna B LWECTHaAUATEPUYHbIE:

949, 89, 9, 120, 12.

6) Mpeobpa3syiTe cnepyroLme WecTHaaUaTepUYHbIe YnCcna B OECATUYHbIE!

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

BapuaHm 6.

1) NMpeobpasynTe crneayroLme ABOUYHbIE YMCIa B AECATUYHbIE:
1111, 100111, 10100, 1110, 11111.

2) MpeobpasyiTe crepyroLimMe BOCbMEPUYHbIE YCNa B ECATUYHbIE!

4,676, 11, 70, 7.

3) MNMpeobpasynte cnegyowme geCATUYHbIE YMCTa B ABOUYHbIE:

97, 7,479, 155, 41.

4) MNpeobpasyiTe cneayowmne AecaTUYHbIE Yncna B BOCbMEPUYHbIE:

294, 1, 20, 197, 7.

5) MNMpeobpasynte cnegyowme gecAaTUYHbIE YMCNa B LWECTHaAUATEPUYHbIE:

815, 14, 108, 895, 13.

6) Npeobpa3synTe cnegyowme LWecTHagLaTepuUYHble Yncna B 4ECATUYHbIE:

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

Bapuanm 7.

1) NpeobpasynTe cneayoLmne oBONYHbIE YCNA B AECATUYHbBIE:
1011, 10000, 101101, 1100, 100101.

2) MNMpeobpasynte cnegyolme BOCbMEPUYHbIE YMUCna B 4ECATUYHDBIE:

3, 16, 215, 177, 6.

3) MpeobpasyniTe cnegyowme AeCATUYHbIE YMCNa B ABOMNYHbIE:

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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172, 94, 26, 80, 339.

4) MpeobpasynTte crnegyolime AecAaTUYHbIE YACIa B BOCbMEPUYHbIE:

484, 9, 3, 2, 110.

5) Mpeobpa3syinTe cnegyoLime ecAaTUYHbIE YCNa B LWECTHAALATEPUYHbIE:

639, 66, 10, 11, 77.

6) MNpeobpa3synTe cnegyowme WecTHagLaTepuUYHbie Yncna B 4ECATUYHbIE:

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

BapuaHm 8.

1) NMpeobpasynTte crneagyroLme ABOUYHbIE YMCTa B AECATUYHbIE:
110000, 1000, 10110, 11000, 111110.

2) MpeobpasyinTe crepyrolimMe BOCbMEPUYHbIE YCNa B ECATUYHbIE!

40, 536, 2, 57, 114.

3) MNMpeobpasynte cnegyowme gecATUYHbIE YMCNa B ABOUYHbIE:

121, 63, 22, 78, 154.

4) MNpeobpasyiTe cneayowmne AecaTUYHbIE Yncna B BOCbMEPUYHbIE:

7,10, 75, 6, 336.

5) MNMpeobpasynte cnegyowme gecATUYHbIE YMCNa B LUECTHAALATEPUYHbIE:

76, 14, 898, 646, 70.

6) Mpeobpa3syiTe crepyolme WecTHaaUaTepryHble Yncna B JECATUYHbIE!

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

Bapuanm 9.

1) MNMpeobpasynTte crneagyroLme ABOUYHbBIE YMCIa B AECATUYHbIE:
111010, 1000, 11011, 10100, 101010.

2) NpeobpasynTe cnegyowme BOCbMEPUYHbIE YNCHA B 4ECATUYHbIE:

7,552, 45, 314, 6.

3) Mpeobpasynte cnegyowme geCATUYHbIE YMCTA B ABOUNYHbIE:

97, 149, 19, 5, 90.

4) MpeobpasynTte crnegyolime AeCATUYHbIE YACNAa B BOCbMEPUYHbIE:

4,437, 13,7, 47.

5) MpeobGpasyiTe crieayolime AecaTUYHbIE YMcna B LWWeCTHaAUaTEPUYHBIE:

114, 575, 12, 8, 922.

6) MNpeobpa3synTe cnegyowme LWecTHagLaTepUYHbIe Yncna B 4ECATUYHbIE:

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
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B, 67, 222, 234, C.
Bapuanm 10

1) MpeobpasywiTe crnepyoLime ABOUYHbIE YACNa B AECATUYHbBIE:
10011, 1001, 100010, 10110, 110000.

2) Npeobpa3synTe cnegyowme BOCbMEPUYHbIE YNCNA B 4ECATUYHbIE:

732,3,17,7,641.

3) MpeobpasyiTe cneayoLime 4eCATUYHbIE YCNA B ABOUYHbIE:

27,341, 93, 40, 5.

4) MNpeobpasynTe cnegyowmne AeCATUYHbIE YACIa B BOCbMEPUYHbIE:

31, 1, 403, 117, 29.

5) Mpeobpa3syinTe cnegyoLime AecaTUYHbIE YiCNa B LWECTHaALATEPUYHbIE:

620, 10, 100, 66, 760.

6) MNMpeobpasynTe cnegyowime WecTHaaLaTeEPUYHbIE YCra B AECATUYHbIE:

73,233,C, F, 78.

Bapuanm 11.

1) MpeobpasyiTe cneayoLime ABOUYHbIE YACHA B AECATUYHbIE:
111100, 1110, 11001, 101100, 1111.

2) MNMpeobpasynTte cnegyolme BOCbMeEpPUYHbIE YMUcna B 4eCATUYHbBIE:

7,21,521, 730, 67.

3) MpeobpasyiTe cneayoLme 4ECATUYHbIE YCNA B ABOUYHbIE:

8, 55, 215, 88, 7.

4) MNpeobpasynTe cnegyomne AeCATUYHbIE YACTa B BOCbMEPUYHbIE:

211, 5, 24, 6, 16.

5) MNMpeobpasyiiTe cnegyowme AeCATUYHbIE YMCNa B LWEeCTHAaAUATEPUYHBbIE:

874, 13, 68, 9, 725.

6) MNMpeobpasynTe cnegyowime WecTHaaUaTeEPUYHbIE YCra B AECATUYHbIE:

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

Bapuanm 12.

1) NpeobpasynTe cneayoLmne oBONYHbIE YACNA B AECATUYHBIE:
111000, 1000, 10111, 101101, 10101.

2) MpeobpasyinTe crieqyroLne BOCbMEPUYHbIE YNCTA B AECATUYHbIE:

7,175, 51, 3, 767.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
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3) MpeobpasynTe cnegyowme AeCATUYHbIE YMCNa B ABOWNYHbIE:

5, 463, 99, 76, 110.

4) MNpeobpasyiTe cneayowmne AecaTUYHbIE Yncna B BOCbMEPUYHbIE:

18, 306, 6, 43, 3.

5) MNMpeobpasynTe cnegyowme AeCATUYHbIE YMCNa B LWEeCTHaAUATEPUYHBbIE:

111, 584, 9, 671, 117.

6) Mpeobpa3syiTe cnepymolme WecTHaaUaTepUYHbIe YNCcna B OECATUYHbIE!

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

Bapuanm 13.

1) NMpeobpasynTte crneayroLme ABOUYHbIE YMCTa B AECATUYHbIE:
11100, 101100, 1101, 100100, 10011.

2) MpeobpasyinTe cnepyroLimMe BOCbMEPUYHbIE YCNa B ECATUYHbIE!

230, 16, 5, 607, 27.

3) MNMpeobpasynte cnegyowme gecATUYHbIE YMACNA B ABOUYHbIE:

7,71, 278,172, 32.

4) MNpeobpasyiiTe cneayowmne AecaTUYHbIE Yncna B BOCbMEPUYHbIE:

57, 1, 216, 226, 34.

5) MNMpeobpasynte cnegyowme gecATUYHbIE YMCNa B LUECTHAALATEPUYHbIE:

794,126, 11, 591, 15.

6) Mpeobpa3syiTe crepyolme WecTHaaUaTepryHbIe YNCcna B OECATUYHbIE:

D, 350, 4C, F, 389.

Bapuanm 14.

1) MpeobpasyiTe crnenyoLLme ABOUYHbIE YACHA B AECATUYHbIE:
101101, 10010, 1000, 110001, 11001.

2) NpeobpasynTe cnegyowme BOCbMEPUYHbIE YNCHa B 4ECATUYHbIE:

660, 4, 40, 552, 2.

3) Mpeobpasynte cnegyolme geCATUYHbIE YMCTA B ABOUNYHbIE:

128, 4, 45, 5, 297.

4) MpeobpasynTte crnegyolime AeCATUYHbIE YACAa B BOCbMEPUYHbIE:

104, 7, 61, 2, 223.

5) MNpeobpa3syiiTe cnegyowmne AeCATUYHbIE Y/CNa B LUECTHAAUATEPUYHbIE:

117, 14, 728, 10, 563.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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6) MNpeobpa3synTe cnegyowme LWecTHagLaTepUYHbIe Yncna B 4ECATUYHbIE:

77,227, C, F, 204.

BapuanHm 15.

1) NpeobpasynTe cneayoLmne oBOUYHbIE YACNA B AECATUYHBIE:
110110, 10010, 1101, 1000, 11010.

2) MpeobpasyiTe crepyrolimMe BOCbMEPUYHbIE YNCNa B ECATUYHbIE!

4,17, 637, 1, 663.

3) MNMpeobpasynte cnegyowme gecATUYHbIE YMACNA B ABOUYHbIE:

32, 373, 64, 67, 154.

4) MNpeobpa3syiTe cneayowmne AecaTUYHbIe Yncna B BOCbMEPUYHbIE:

40, 80, 1, 61, 3.

5) MNMpeobpasynte cnegyowme gecAaTUYHbIE YMCna B LWECTHaUaTEPUYHbIE:

12, 733, 81, 603, 10.

6) Mpeobpa3syiTe crepyolme WecTHaaUaTepryHble Yncna B 4ECATUYHbIE:

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

Bapuanm 16.

1) NMpeobpasynTte crneayroLme ABOUYHbIE YMCIa B AECATUYHbIE:
1111, 10110, 101100, 1101, 101111.

2) MpeobpasyiTe crepyroLimMe BOCbMEPUYHbIE YNCNa B ECATUYHbIE!

577, 14, 2, 631, 11.

3) MNMpeobpasynte cnegyowme geCATUYHbIE YMCTA B ABOUYHbIE:

301, 18, 97, 63, 16.

4) MpeobpasynTte crnegyolime AeCATUYHbIE YACNAa B BOCbMEPUYHbIE:

4,444, 22,294, 7.

5) MpeoGpasyiTe crieayolime AecaTUYHbIE YMCna B LWWeCTHaAUaTEPUYHBIE:

98, 14,972, 12, 83.

6) Npeobpa3synTe cnegyowme LWecTHagLaTepuUYHble Yncna B 4ECATUYHbIE:

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

Bapuanm 17.

1) MpeobGpasyiTe cneayoLime ABOUYHbIE YMCTIA B AECATUYHbIE:
1001, 10001, 100110, 10110, 1011.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
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2) Npeobpa3syinTe cnegyowme BOCbMEPUYHbIE YNCHA B 4ECATUYHBIE:

20, 445, 6, 5, 607.

3) MpeobpasyinTe cnegyoLme 4ECATUYHbIE YCNA B ABOUYHbIE:

468, 25, 53, 167, 18.

4) MpeobpasynTte crnegyoLime AecATUYHbIE YMCIa B BOCbMEPUYHbIE:

196, 1, 40, 486, 5.

5) Mpeobpa3syinTe cnegyoLime AecaTUYHbIE YiCNa B LWECTHaALATEPUYHbIE:

13, 642, 86, 902, 8.

6) MNMpeobpasynTe cnegyowwime WecTHaaLaTeEPUYHbIE YMCIa B AECATUYHbIE:

72, 8, 35B, B, 355.

Bapuanm 18.

1) MpeobpasyiiTe crneayoLime ABOUYHbIE YACHa B AECATUYHbIE:
1110, 111011, 11101, 1100, 100000.

2) MNMpeobpasynte cnegyolme BOCbMepPUYHbIE YMcna B 4eCATUYHBIE:

6, 71, 216, 53, 463.

3) MpeobpasyiTe cneayoLime 4eCATUYHbIE YCNA B ABOUYHbIE:

8, 392, 76, 25, 41.

4) MNpeobpasynTe cnegyowmne AeCATUYHbIE YACIa B BOCbMEPUYHbIE:

37, 7,433, 301, 4.

5) Mpeobpa3syiTe cnegyoLime A4ecAaTUYHbIE YCNa B LWEeCTHaALATEPUYHbIE:

12,991, 124, 11, 67.

6) MNMpeobpasynTe cnegyolime WecTHaaLaTEPUYHbIE YCIa B AECATUYHbIE:

265, 6B, E, 71, C.

Bapuanm 19.

1) NpeobpasynTe cneayoLmne oBONYHbIE YACNA B AECATUYHBIE:
10111, 1010, 111010, 1110, 110111.

2) MNMpeobpasynte cnegyolme BOCbMEPUYHbIE YMUCna B 4ECATUYHDBIE:

1, 151, 43, 355, 16.

3) MpeobpasyiiTe cnegyowme AeCATUYHbIE YMCNa B ABOWNYHbIE:

13, 91, 466, 75, 4.

4) MpeobpasyiiTe creayoume 0eCATUYHbIE YNCTa B BOCbMEPUYHbIE:

5,497, 14, 45, 128.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
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KMPK BIrAP® ®I'60Y BO «KI'MY»
MO-26 02 03-O0[.08.M3

NHOOPMATUKA | C.86/233

5) MpeobpasynTe cnegyowme AeCATUYHbIE YMCNa B LWECTHAAUATEPUYHBIE:
925, 8, 68, 109, 854.

6) MpeobpasynTe cregyoLme WecTHagUATEPUYHbIE YMCNa B OECATUYHBIE:
313, 7A, F, 337, A.

Bapuanm 20.

1) NpeobpasynTe cneayoLmne oBONYHbIE YACNA B AECATUYHbBIE:
100010, 11110, 1011, 1101, 10110.

2) MpeobpasynTe crnegyroLmne BOCbMEPUYHbBIE YNCTIA B AECATUYHbBIE:
4,204, 20, 1, 17.

3) MNMpeobpasynte cnegyowme gecATUYHbIE YMCNa B ABOUYHbIE:
66, 207, 3, 90, 279.

4) Mpeobpasyiite cneayolme OECATUYHbIE YNCTA B BOCbMEPUYHBIE:
50, 1, 114, 277, 13.

5) MNMpeobpasynte cnegyowme gecAaTUYHbIE YMCna B LWeCTHaUaTEPUYHbIE:
11, 528, 126, 89, 9.

6) MpeobpasynTe crnegyroLme WecTHagUATEPUYHbIE YMCNa B OECATUYHBIE:
A, 29F, 59, 268, 8.

N3yunTe TeopeTuyeckyto 4acTb

BeinonHuTe 3agaHus.

TeopeTnyeckas 4acTtb 2:

Hag ynucnamu, 3anucaHHbIMKU B NHOOOM CUCTEME CYUCIIEHUS, MOXHO NPOU3BOAUTL
pasnuyHble apudmeTnyeckme onepauun. MHoropaspsigHble 4Yucra  CcKrnagblBatoTcs,
BblYMTAIOTCS, YMHOXAKTCA M OEensaTca No TeM Xe npaBunam, 4To U B LEeCATUYHOWN
CUCTEME CUYUCNEHUS.

Tak, ona CnoxeHus OBOUYHBLIX YMCen HeobGXOAMMO MCMOoMb3oBaThb criegyolime
npasuna:

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

O0+1=1;1+1=10.

B nocnegHem cny4vae, npu cnoxeHuu OABYyX eOuHUL, MPOUCXOOUT NnepernoriHeHne

Mnaliero paspsga, U eguHuua nepeHocuTca B cTapwui paspsag. [NepenonHeHuve

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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BO3HMKaeT B Criyyae, ecrnv Cymma paBHa OCHOBAHWIO CUCTEMbl CYMUCIEHMS (B AAaHHOM
crniydyae 9To 4yucno 2) unu Gonble ero (4ns ABOMYHOM CUCTEMbl CHUCIIEHUS 3TO He
aKTyanbHO).

ﬂpumep CIoXeHna JBOUYHbIX YHUCeE.

10110 1001 1393
+ 101 + 1010 + 1
11011 10011 10000

BbluMTaHne opgHopaspsaaHbiX OBOUYHBLIX 4YMCEN BbIMOMHAETCA MO Ccrnegylowum
npaBunam:

0-0=0;0-1=1(3aem ua ctapLuero paspsaa);

1-0=21;1-1=0.

npUMepBbl‘—IVITaHI/Iﬂ ABOWYHbIX Yncen:

1011 10110
- 111 01100
100 01010

YMHOXeHune oagHopa3pAaAaHbIX OBOUYHbIX YUCENT BbINOJIHAETCA NO creayrlmm

npasunam:
0:0=0;1-0=0;
0-1=0;1-1=1.
lNpumep yMHOXEHUS ABOUNYHbIX YNCEN:

o1 10101
Jot x 111
x101 . 10101

. 1011

10101

1011

110111 SR

1001001 1

[eneHve B NoboM NO3MLNOHHON CUCTEME CYMCIIEHUSI MPOU3BOANTCSH MO TEM Xe
npaBunam, Kak uU JeneHve YyrnoMm B LecATUYHOW cucteme. B [BoMYHOM cucteme
AeneHne BbINONHAeTcss 0COOEeHHO MPOCTO, BeAb oyepeaHasa umdpa 4acTHOro MOXeT
ObITb TONLKO HYNEM U eOUHULIEN.

BbINoNHAS  yMHOXEHMEe MHOrO3HaYHbIX YMcen B PasfuyHbiX MO3MLMOHHbBIX

CUCTEMAX CUYMCIIEHUNS, MOXHO UCMONb30BaTb OObIYHbLIN anropnTMm nepemMHoOXeHuna 4mcen

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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KMPK BIrAP® ®I'60Y BO «KI'MY»

NHPOPMATUKA

| C.88/233

B CTONOWK, HO npn 3TOM pe3ylibTaTbl MNEPEMHOXEHUA N CINOXEeHNA OQHO3HAa4YHbIX YUCET

Heob6xoauMo 3aMMCTBOBaTb U3 COOTBETCTBYHOLLMNX Tabnuy YMHOXEHUA N CITOXKEeHUA.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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NHPOPMATUKA | C.89/233

Tabnuua cnoxeHusi B BOCbMEPUYHON CUCTEME CUHUCTIEHNS:

3
3
4
5
&
7

10111213
1011121314
7101112131413
101112131415 16

w3 Oh s fa LD B o= S| 4
=] Ohoba e L B = O O
= R S IS
=] O A = LD B ) B

Tabnvua yMHOXeHWNsi B BOCbMEPUYHOM CUCTEME CHUCTIEHMS:

*101 2 3 4 5 6 7
0100 0 0 000 0
1101 2 3 4 5 6 7
2102 4 6 1012 14 16
2103 6 111417 22 25
410 4 1014 20 24 30 ¥4
510 5 1217 24 31 36 43
61 0 6 14 22 30 36 44 52
T 07 16 25 34 43 52 61

Tabnuua cnoxeHus B 16-pn4YHON CUCTEME CHUCNEHUS:
+ 101234 56789 ABCDE F
001234 356789 LBCDETF
1112345 67T 89 4BCDE FIO
21234546 7389 4B CDEF 101
3134567 89 ABCDEF IDI1112
414567 8 94 B CDEFI0DII 1213
51567 8 9 LB CDEFIDII 12 1314
66789 58 BCOCDETFIDILI1213 1415
TI1789 A B CDEFIDILIZ13 141516
§|1 &89 A B C DEFI011121314 15 1617
919 4B CD EF I0DI112131415 16 1718
AlABC DE FIDII1213141516 1718 19
BIBCD EF IDII121314151617 1819 14
CICDE FI1011121314151617 18 1914 1B
DIDEF 10 111213141516171819 14 1B IC
E|E FIOI1 121314151617 18319 18 1B 1C 1D
FIF 0111213141516 17 121914 1B IC 1D 1E

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyaribHOCMb 8epcuUU M0 opuauHay, xpaHsuwemycs 8 1C: Konnedx
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NHOOPMATUKA | C.90/233

Tabnuua yMHOXeHUs B 16-puU4HON CUCTEME CHUCTEHUS:

(o389 | C|F[12[15[18|1B|1E| 21 |24 (27| 24| 2D

40|48 [ C |10 14|18 (1C (20| 24 | 25 | 2C | 30 | 34 | 38 | 3C

51051 Aa|F 1419 1E|23 (28| 2D 32 | 37 |3C | 41 [ 46 | 4B

g0 (6| C |12 18| 1E |24 [2A (30| 36 |3C | 42 | 48 [4E | ¥ | 34

IO |7 E[IS]1C) 23 | 2A |31 (38| 3F | 46 | 4D | 54 | 5B [ 62 | 69

g 0| B[ 10| 18 ) 20| 28 | 30 [ 358 |40 | 45 | 50| 55 (a0 [ 68 | 70| 75

Sy 0|8 [12|1B | 24| 2D | 36 [ 3F (48 | 51 | SA | 63 | 6C | 75 | TE | &7

Al DA M |IE| 28|32 ([3C |40 |50 |54 64 | 6E |78 [ 82 8C | 96

B|O|B | 1la| 21 |2C| 37|42 |4D |58 | 63 [ 6E | 79 | &84 | 8F | 9A | AS

ClO|C 18|24 |30(3C |48 |54 |60 |6C| 73|84 |90 )9C|AS|EB4

D| 0| D 1A 273441 |4E | 5B |68 | 75 | 82 | 8F | 9C | A9 | Ba [ C3

E|D|E[IC[Z2A| 38|46 | 54 62 70| 7E|8C | 5A | A8 |Ba|C4| D2

FIOD|FIE[ZD|3C | 4B | 5A (69 |78 | 87| 96 | A5 | B4 |C3 (D2 | El

Mpn BbLINOAHEHMM OEWUCTBUMA CIIOXKEHUA W BblUUTAHUMS B 8-HOW cucTeme
cyYMCneHns HeobxoaMmMo NOMHUTL (eCNKU He Norb3oBaTbCa Tabnuuen):

- B 3anucu pes3ynbTaToOB COXEHUS U BbIYUTAHUA MOTYT ObiTb MCMNONb30BaHbI
TOMNbKO UMPpbl BOCbMEPUYHOTO andasunTa;

- OCHOBaHME BOCbMEPUYHOW CUCTEMbI CUMCIIEHUSA paBeH 8, T.e. nepenosiHeHne
HacTynaeT, Korga pesynbTaT croXeHus 6onbwe wunu paseH 8. B atom cnyvae ans
3anucu pesynbTaTta Hago BblMeCTb 8, 3anmMcaTb OCTATOK, a K cTapwemy paspsgy
npubaBuTb e4uMHULY NEPENONHEHUS;

- €CIv NPU BblYMTaHUM NPUXOOUTCSA 3aHMMaTb eANHULY B CTapLueM paspsae, 31a
€AnHMLa NepeHocnTCs B Mnaawunm paspsia B suae 8 eamHuu,.

I'Ipmmep CNnoXeHuda N BblMNTaHNA BOCbMEPUYHbIX YNCe.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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MHOOPMATUKA | C.91/233

[y

1) 17g+65=25s

—t
=1

+

[=>]

25

L 746-13-8+5
1+1=2

L— i 2) 6354-7056=5447s

an/IMep YMHO>XEHUA BOCbMEPUYHbIX YNCETT:
17

“14

17

264
7-4=28=83+4
41+3=7
178 148 = 264s

vTpn BbLINONHEHUN AOENCTBUA CIOXEHUS U BbldMTaHust B 16-HOM cucTteme

CUYMCNEeHns HeobXoaMMO NOMHUTB:

- B 3anucu pesynbTaToB CIOXEHUS U BbIYUTAHUSA MOTYT OblTb MCMOSIb30BaHbI
TONbKO LNpbl WecTHaguaTepudHoro andgasuta (0-9, A-F)

- OCHOBaHMWe wWecTHaguaTeEPUYHON CUCTEMbl CcUYMCneHnsa pasBHo 16, T.e.
nepenosiHEHME HacTynaeT, Korga pesynbTaTt CnoxeHus donblue unm paeseH 16. B atom
cnyyae Ons 3anucu pesynbtaTta Hago BbldecTb 16, 3anmMcaTb OCTaToK, a K cTapliemy
pa3psagy npnbaBuTb eauHULY NepenosTHEHNS;

- €CNnu Npu Bbl4UTaAHUM NPUXOOUTCA 3aHMMaTb eQMHMLY B CTapLleM paspsge, aTa
eanH1La NepeHoCUTCs B Mnagwunm paspssa B suge 16 eanHuu.

Mpumep crnoxeHna n BeldUTaHUSA 16-HbIX Yncen:

1)

| m W
= =3

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

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 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 BblMecTb F, 3HaA4nT, N3 nesoro paspsga Mol 3anmem 16. Tenepb F

Hago BbluMTaTb U3 20. B pesynbrate - 5, 3anucbiBaem ero nog paspsiaoMm eavHuL.
Undpa C ymeHbwmnace Ha 1,Tenepb 310 B. 3HaumTt Hago A BblvecTb 13 B, aTo GyaeTt
1.

3anucbiBaeM 3TOT pesynbTaT B pa3psge AecaTtkoB. M3 coTeH B 3TOT pas Mbl
HUYEro He 3aHMManu 1 B BbIYMUTAEMOM TOMbKO 2 LUMpbl — COTEH HET, TO €CTb CHOCUM
B 13 ymeHblwaemoro B pesynbrar.

Ntak: BC416 - AF16 = B151s.

Mpymep yMHOXEHNSA 16-HbIX Yncen:

7
5 D 7D=7"13=91=16-5+11=16"5+B
. 5 B 7-5=35=16"2+3
2 3
2 B8 B

~Onepauusi OeneHus BbINOMHSETCS MO anroputMmy, nogoGHOMY anroputMy
BbIMNOSTHEHMS Onepauun AeneHns B AeCATUYHON cucteme cumcreHuns. CnegyeT TOMbKO
rpaMoTHO Monb3oBaTbCs TEMU UMdpamn, KOTopble BXOAAT B andaBuT UCMONb3yeMoMn
CUCTEMbI CYUCTIEHNS.

Hanbonee npocTo AeneHve cTONGMKOM OCYLIECTBUTL B [BOMYHOM CUCTEME
CUYMCMEHUS, TaK Kak B [ABOWYHOW CUCTEME CUMCIEHUS MPUOETCS NUb CPaBHUTL OBa

yucna u BbluMTaTb M3 OONbLUETO MEHbLLIEE.

1000011, 101,
1012 1112
_111z

101,

_ 101,

101
0

LIOKyMeHm yrnpassisiemcsi npo2paMmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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NHOOPMATUKA

| C.93/233

Mpn geneHvn mMbl He Bcerga nosiydnm uernoe uvmicno. Pasgenum yucno 5 Ha

yncno 2, NpeaBapuTenbHO NepeBeas X B ABONYHYIO CUCTEMY CHUCTIEHUS:

101 10;
lo. g,

L

,El,eneHme B BOCbMGpVI‘-IHOI?I CnctemMe CHUCIEHUA:

|
I
S LS

=
—
= (k2

[Eepys—
(SR —
oo

0

Mpouecc AeneHus B LWeCTHaAUaTEPUYHOM CUCTEME CYMUCTIEHMS aHaNOTNYeH.

vTlpn BbINONHEHUM MOOLIX apuMeTUYecknx onepaumnm Hapg
npeacTaBneHHbIMM B pasHblX CUCTEMax CYUCNEeHUs, cnefyeT npeasa

NepeBecTU UX B OAHY U Ty XXe CUCTemy.

Yucriamu,

pUTENBHO

Mpumep 1. BbINONHUTL apudmMeTMyecKkne onepauun ¢ Yucriamm B pPasfiMyHbIX

cucTemMax CYMCeHus:
1011102 + 12638 — X10
1011102=125+02%+ 123+ 122+ 121 +02°=32+ 0+8+4+2+0=4610
12633 = 183 +2'82 + 681 +3:8° =512 +128+ 48 + 3 = 69110
4610+ 69110 = 73710
3adaHueNe1
PacnonoxuTe cnegytowme yncna B nopsiake BO3pacTaHus:
a) 74s, 1100102, 7010, 38u1s;
6) 6E16, 1425, 11010012, 10010;
B) 777s,101111111>, 2FF16, 50010;
r) 10010, 11000002, 6016, 141s.

3adaHueNe2

BeinonHuTtb apndpmetundeckme onepauum B 2-n CC:

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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1) 11102 + 10012 = 101112
2) 11102 — 10012 = 1012

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

3adaHueNe3

BbinonHute apudpmeTuyeckune onepaumm B 8-n CC:
5) 675 + 238 = 1128

6) 678 — 235 = 448

7) 678 * 233 = 20258

8) 748/ 245 = 3s

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 umcna 5Eis n 12s. Cymmy npeactaButb B OECATUYHOW CUCTEME
CUYMCIEHNS.

13) (9410 + 1010 = 10410)

Bbi80o0b1 u npednoxeHusi o npodesiaHHoU pabome
CodepxaHue omyema:

HanmeHoBaHMe NpakTUYeckoro 3aHATUS

Llenb 3aHATUSA

BapuvaHT 3agaHus

CnmncoK ncnonb3yembiX MCTOYHNKOB

BoiBogbl 1 n peanoxeHunsa

L A

[aTta n nognuce KypCaHTa 1 npenogaBsatend

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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MHOOPMATUKA | C.95/233

Bonpocbi 0nsi camonposepku:

1. Y70 Ha3bIBAlOT CUCTEMOW CHUCIIEHNA?

2. Kakas cuctema cymcrieH1st UCNosib3yeTca B KOMMNbIOTEPHON TEXHUKE?

3. louemy 4enoBeky yaoobHO nMoOMb30BaTbCs  AECATUYHOMW  CUCTEMOM

cyncneHmna?

4. Kakne npaBuna NpUMEHSIIOTCS ANS BbINOMHEHUS apudMETUYECKUX onepauui
B NMO3MLNOHHbIX CUCTEMAX CYMUCNEHNS?

5. YTo HeobxogMmMo MNOMHWTL MNpPW BbIMNOSIHEHUW oOMepauuii B  pPasfUYHbIX
NO3ULIMOHHBLIX CUCTEMAX CYMCIIEHMNA?

6. Kak HyXHO MOCTynuTb, €CnM onepaumMu MpPOU3BOAATCS Hagd uYucnamu,

npegcrasneHHbIMAU B pa3fiMdHbIX MO3NULIMOHHBbIX CUCTEMaX cumncneHunna?

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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NHPOPMATUKA | C.96/233

MpakTnyeckoe 3aHATME Ne6 dnemMeHTbI KOMOMHATOPUKN, TEOPUN MHOXECTB
M MaTeMaTu4yecKoW NOruku.

Llenb 3aHsmus:

1.Mo3HakoMnTb 0BYyYalOLLMXCA C OCHOBHBIMU MOHATUSIMU TEOPUU MHOXECTB,

3NeMeHTaMM KOMOMHaTOPUKM 1 MaTEMATUYECKOWN JTOTUKMY;
UcxodHble Teopemu4deckuli Mamepuari, CXeMbl, 3ad0aHusi o eapuaHmam

CodepxxaHue U nopsiOoK 8bINMONTHEHUS:
N3yunTb TEOPETMYECKYIO YacTb

BbIinonHUTL 3agaHus

TeopeTnyeckas 4yacTb

MHOXeCTBO — 3TO COBOKYMHOCTb OOBLEKTOB MPOM3BOSIbHOW MPUPOAbI, KOTopas
paccMaTpmBaeTCs Kak eauHoe Lenoe.

MpumepamMn MHOXECTB MOryT CAYXWUTb: MHOXECTBO BCEX KypCaHTOB Balleu
rpynnbl, MHOXEeCTBO BcCeX Xutenen KanuHuHrpaga, MHOXECTBO BCEX HaTyparbHbIX
yuncer, MHOXEeCTBO BCEX PELLEHMI HE KOTOPOro YpaBHEHUS U T. M.

MHoecTBa NPUHATO 0003Ha4YaTb MPOMUCHbIMKM ByKBamMuK NaTUHCKOro andasuTta
(A, B, C, ...). ObbekTbl, BXxogfdllmMe B COCTaB MHOXeCTBa, Ha3blBATCA €ro
anemMeHTamu.

MHOXeCTBO MOXHO 3aaTb cnegyowmMmm cnocobamm:

1.nepeymncrneHmem Bcex ero arfieMeHTOB;

2.XapaKTepuUCTU4eCKMM CBOMCTBOM €0 3fIEMEHTOB.

B nepBom cnydae BHyTpM UrypHbIX CKODOK MEpeyncnsioTcss Bce OObeKThl,
cocTaBnsowme MHoXecTBo. Kaxabin 06beKT, BXOASLWMN B MHOXECTBO, YKa3blBaeTCs B
dou1rypHbIx ckobkax nuilb oguH pas.

Hanpumep, 3annce M = {1, 3, 5, 7, 9} o3HayaeT, 4TO MHOXeCcTBO M cocTouT u3
yncen1,3,5,7n9.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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To4HO Takowm xe cmbicn 6yaet nmetb 3annce M = {3, 1, 5, 9, 7}. MHaye roeops,
NOPSIAOK PACMONOXEHUST SNEMEHTOB B OUIYPHbIX CKOOKaxX 3Ha4YeHus He umeeT. BaxHo
TOYHO yKa3aTb, Kakme UMEHHO OOBLEKTbI ABNATCA 3rIEMEHTaMN MHOXECTBA.

4ncno 5 aBnsieTcs anemeHToM MHoxectea M: 5 € M1);

4YnCro 4 He ABNAETCA ANIeMeHTOM MHoxecTBa M: 4 ¢ M.

OTO e MHOXEeCTBO MOXHO 3a[aTb C NOMOLbIO XapaKTepUCTUYECKOro CBOMCTBA
obpasyloLlmx ero 3feMeHTOB — Takoro CBOWCTBA, KOTOpPbIM obnagaeTt Kaxabln
3NIeMeHT, npuHagnexawmm MHOXecTBY, U He obrnagaeT HW OOVH 3fEeMEHT, KOTOpbIn
eMy He npuHaanexut. B Hawem npumepe MOXHO roBOPUTb O MHOXECTBE HaTypasibHbIX
O[HO3HAaYHbIX HEYETHbIX YMcen.

B paccmaTtpuBaemom MHoxectBe M cogepxutca 5 anemeHToB. 310 0603HavaroT
Tak: M| = 5. MOXHO COCTaBUTb MHOXECTBO, cofepxallee noboe Ymcno anemMeHTOB.
Hanprvmep, MHOXeCTBO BCeX KOpHel ypaBHeHuss X2 — 4x — 5 = 0 KoHe4yHo (OBa
aNieMeHTa), a MHOXeCTBO BCeX To4dyek npsiMon OeckoHeyHo. MHOXeCTBO, He
cofep)kallee HM OAHOro afieMeHTa, HasblBaeTcs NycTbiM U 0603Ha4YaeTcsa CUMBOSIOM &

MepBbin cnocob 3agaHWsi MHOXECTB MPUMEHUM TOMbKO ONA  KOHEYHbIX
MHOXECTB, ia 1 TO MPU YCIIOBUN, YTO YMCIIO NIEMEHTOB MHOXECTBA HEBENWKO. BTOpbIM
CcnocoboM MOXHO 3afaBaTb Kak KOHeYHble, Tak U BeCKOHEeYHble MHOXECTBA.

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

Ecnu kaxabln anemeHT MHOXecTBa P npuHagnexmnT MHoxecTtBy M, To roBop4r,
yTo P ecTb nogmHOXecTBO M, 1 3anuckiBatoT: P < M.

Camo MHOXecTBO M aBNgeTcs CBOMM NOAMHOXECTBOM, T. K. KaXabln anemeHT M
npuHagnexuT MHoxecTBy M. INMycToe MHOXECTBO Takke siBAsieTCs NogMHoXecTBom M.

Pabotaa ¢ obbektamu KakoW-TO ONpedenéHHOW npupoabl, Bcerga MOXHO
BblAENUTb «Camoe Oonblioe» WU yHMBepcarbHOEe MHOXECTBO, coepalliee Bce
BO3MOXHble nogMHoxecTBa. [ycTb A — MHOXeCTBO YETHbIX Yncen, B — MHOXecTBO
HaTypanbHbIX Yncen, C — MHOXEeCTBO 4ucer, KpaTHbIX NATU. Torga cambiM ©0nbLUMM
MHOXeCTBOM, cogepxawwmm B cebe mHoxectBa A, B n C, a Takke gpyrme nogobHble
MHOXecCTBa, OyageT MHOXECTBO UenblX 4ucen. YHuBepcanbHOEe MHOXeCTBO Oyaem

o603HavaTb 6yksoun U.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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[Ang HarnggHOro n3obpakeHWss MHOXECTB MCNONb3YKTCS Kpyrn Junepa (puc.).

Toukn BHYTPW Kpyra CHUTaKTCA 3J1IeMeHTaM MHOXXECTBA.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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1) nepecevyeHueM ByX MHOXeCTB X 1Y HasblBaeTCsl MHOXECTBO NX 00LWMX
3NIeMEeHTOB.

MepeceyeHne MHOXeCTB 0603Ha4alOT C MOMOLLbIO 3HaKa N: X N Y.

MycTb MHOXecTBa X U Y COCTOAT U3 OyKB:

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

Y ={y, p, 0, k}.

AT MHOXecTBa UMEeT obLmMe anemMeHTbl: K, O.

X nY ={K, o}.

MHoxectBa M 1 X He MMeloT 00LLMX SNEMEHTOB, UX NepecevyeHne — nyctoe
MHOXECTBO:

M~ X = &.

MepeceyeHne mHoXecTB M 1 P ecTb MHOXecTBO P, a nepeceyeHne mHoxectB8 M u M

€CTb MHOXecTBo M:
MAP=P;M~M= M.

ob6beguHeHnem OBYX MHOXeCTB X 1Y HasblBaeTCs MHOXECTBO, COCTOsILLEE N3 BCEX

ANEMEHTOB 3TUX MHOXXECTB 1N HE cofepXallee HUKaKNX Apyrmx aneMeHTOB.
ObbeanHeHne MHOXeCTB 0003Ha4yaloT C MOMOLLBIO 3HaKa .

XuUY.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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[nsa Hawmx NnpMMepoB:

XuY ={w, k,0,1,a,Y, p}
MuX={13,5,7,9,w, k0, n, a};
MuUP=M, MuM=M.

MooymanTe, BO3MOXHO NN paBEHCTBO: AUB = ANB.

I'Iepecequl/le n o6begmHeHME BbINOMHAKTCSA Ans nodon napbl MHOXECTB.
AONOJIHeHne — NMeeT CMbICJT HE )14 BCEX MHOXECTB, a TOJIbKO Toraa, Korga BtTopoe

MHOXECTBO ABNAETCA NOOMHOXXEeCTBOM NepBOro.

IMycTb MHOXECTBO P aBnsieTca nogMHOXeCTBOM MHOXecTBa M. gononHeHnem P o M
Ha3blBaE€TCs MHOXECTBO, COCTOosILLEE U3 TeX anemeHToB M, koTopble He Bownn B P.
[OononHenune P oo M o6osHavaor P: P ={7, 9}.

OononHeHne M oo M ecTb NycToe MHOXECTBO, A0OMNOMHEHNE NyCTOro MHoXecTBa Ao M

ectb M: M=O,. O =M.

MoLwHoCTbL MHOXecCTBa

MOLLHOCTbIO KOHEYHOIO MHOXECTBa Ha3blBA€TCH YMCIO ero anieMeHToB. MowHOCTb
MHOXecTBa X o6o3Ha4vaeTcs |X|.

B paccmoTpeHHbIx Bbilwe npumepax [X| =5, [M| = 5.

Yuncno anemeHToB 06beaUHEHUSA ABYX HENepeceKaloLWNXCs MHOXECTB paBHO CyMMe
yuncern aNeMeHToB 3TUX MHOXeCTB. Tak, B 06beamHeHun mHoxecTB M 1 X cogepxuTcs
10 anemeHTOB: |[MUX| = 10. Ecnu e MHOXeCTBa rnepecekatTcs, TO YMCIO
anemMeHToB 06beanHEeHUa HaxoanTcs cnoxHee. Tak, X cocTouUT U3 5 anemMeHTos,
MHOXeCTBO Y — u3 4, a nx obbeanHeHne — n3 7. CrnioxeHue 4yncen

5 1 4 paét Ham ymcno 9. Ho B 3Ty cyMmMmy ABaKbl BOLUIIO YUCNO 3N1EMEHTOB
nepeceyeHunsi. YUtobbl NONyYnTb NPaBUSIbHBIA pe3ynbTaTt, Hago K YNCY aNeMeHToB X
npnbaBUTb YNCIIO ANIEMEHTOB Y 1 U3 CYMMbI BbIYECTb YMUCIIO NIEMEHTOB NepeceyeHus.
Mony4eHHasa dopmyna noaxoauT Ans nbblx AByX MHoxecTB: |[XuY| = |X| + [Y]| — |X

M Y|. OTO YacTHbIN Cnyyam Tak Ha3biBaeMOro npuHumMna BKNHOYEHUN-UCKIIOYEHUIA.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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MpUHUMNOM BKIIOYEHUN-UCKNIOYEHUIN Ha3blBaeTcs oopmyna, No3BonsLWwas
BbIYUCIIUTb MOLLHOCTb 06beanHeHns (NnepeceyeHns) MHOXECTB, €CIN U3BECTHbI UX
MOLLHOCTU MU MOLLIHOCTM BCEX UX NepeceyeHun (06beanHeHnn).

Ana cnyyas o6beanHeHnsa TPEX MHOXECTB hopmyna uMeeT Bua;

IXoYuZ =X+ Y]+ |Z]| =X Y|=|X"Z| =Y " Z|+ | XY ~Z|
AHanornyHole popmyrnbl cnpaBeanmBbl U ANs nepecevyeHmss MHO-

XEeCTB:

X m Y] = |X] + Y] = |X WY

XY M Z] = |X| + [Y] + |Z] = [ XuY| = XU Z]| = |Y U Z| + |[XuY U Z|.

Mpumep. B 3umHum o3goposuTterneHbii narepb otnpasnsgetcs 100

cTapLleknaccHuKoB. MoyTn BCe OHM yBNeKaTCa CHOYyGopAOM, KOHbKaMMN UMK JbbKaMMU.

Mpn 3TOM MHOrME U3 HUX 3aHUMAIOTCS HE OAHMM, a ABYMS U Jaxe TpeMsi Bugamm

cnopTta. OpraHm3aTopbl BbISSICHANK, YTO BCEro KaTaTbCs Ha cHoybopae ymetroT 30 pebsr,

Ha nbbkax — 28, Ha KOHbkax — 42. Bcero ymeHneM KatatbCs Ha Nbbkax n cHoybopae

N3 HUX MOTYyT NoxeBacTaTtbcsa 8 pebaT, Ha nbikax n koHbkax — 10, Ha cHoyGopae K

KOHbKax — 5, HO TOMbKO TPOE M3 HUX BNagetoT Bcemun Tpems Bugamm cnopta. CKomnbKo

pebaAT He YMEEeT KaTaTbCs HM Ha CHoybopae, HM Ha NnbKax, HXN Ha KOHbKax?

O603Haunm yepes S, L n K MHoXecTBa CHOybopauCTOB, NbPKHUKOB n
nobutenen KOHbKOB cooTBeTCTBEHHO. Toraa |S| = 30,

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

IS~ LnK|]=3.

O6beanHeHne MHOXecCTB S, L n K — 3T0 MHOXeCTBO pebaT, yBnekarowmxca xoTta 6ol

KakMM-TO BUOOM CropTa.

Mo dpopmyrne BKNIOYEHUN-UCKITIOHYEHUN HAXOANM:

|[SUL UK =30+28+42-8-10-5+ 3 = 80.

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

HWM Ha Nblkax, HN Ha KOHbKaXx.

3apaHus

1.Ecnn MHOXecTBO X — 3TO MHOXECTBO HaTypanbHbIX Y1cen, OensawmMxcs Haueno Ha

2, a2’ Y — MHOXeCTBO HaTypanbHbIX YiCeN, OeNSAWmMXCa Haueno Ha 3, To YTo byaer:

nepece4vyeHnem 3TuxX MHOXeCTB;

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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00beanHEHNEM 3TUX MHOXECTB?

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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2.|_|yCTb MHOXECTBO X — 9TO MHOXECTBO HaTyparibHbIX YACES, OEeNAWNXCA Hauerlo Ha

18, a Y — MHOXeCTBO HaTypanbHbIX YMucen, genawmxcs Haueno Ha 14. Ykaxute

HanMeHbLlee YNUCI0, BXoasLlee:
B nepece4yeHne aTux MHOXecCTB,

B 06beaMHEHNE 3TUX MHOXECTB?

3.Myctb A, B 1 C — HekoTopble MHOXeCTBa, 0603Ha4YeHHble Kpyramn, U —

YHUBepcarnbHOe MHOXECTBO.

AD

C nomouybto onepaunin o6begnHEHUs1, nepecevyeHns U AoNofHEeHUs 4o

YHUBepcarnbHOro MHOXXecTBa BbipasuTe Yyepe3 A, B 1 C crnepgytowime MHoXecCTBa:

1)1 U 203 U 4 U5 U6;
2)2 U 5;

3)5;

4H2 U 405U 6;
51u2uU3;

6)8.

4.B nepByto cmeHy B narepe «[dyokm» otapixanu: 30 OTNIMYHMKOB,

28 nobegutenen onumnmnag n 42 cnoptcmeHa. Npun atom 10 yenosek Obinu n

OTNUYHMKaMK, 1 NnobegnTenamMmm onumnmag, 5 — oTANYHUKaAMN U CrnopTcCMeHamu, 8 —

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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cnopTcMeHamMmun n nobeoutenamu onumnuag, 3 — 1 OTIINYHUKAMMU, U crnopTcMeHamu, n

nobeantenamm onumnmag. CKonbko pe6$|T oTAblXalno B narepe?

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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5.CTapLueknaccHuKM 3anosiHANN aHKeTy ¢ Bonpocamu 06 ak3aMeHax no Bbibopy.

Okasanochb, 4YTO Bbibpanu oHN MHopmaTuKy, hmsmky n obiectsosHaHune. B knacce 38
yyeHukoB. ObLwecTBo3HaHMe Bbibpan 21 y4yeHuK, NpUYEM Tpoe U3 HUX BblIOpanu ewweé v
MHOPMATHUKY, a LecTepo — eLwé n pusnky. OguH yyeHuk Bbibpan Bce Tpu npeameTa.
Bcero nHdopmaTuky Beibpanu 13 y4eHMKOB, NATEPO U3 KOTOPbIX YKa3anu B aHKeTe ABa

npegmMeTa. Hapgo onpenernintb, CKOJ1bKO KXe Y4EHUKOB Bbl6paJ'II/I d)I/ISMKy.

Bb1800bI U ripednoxeHusi o rnpodesnaHHoU pabome
CodepxaHue omyema:

HanmeHoBaHMe NpakTUyYecKoro 3aHATUS

Llenb 3aHATMSA

BapwnaHT 3agaHus

CnmncokK ncnonb3yembiX UCTOYHUKOB

BbiBOAbBI M NpeanoXeHus

[aTa 1 noanuck KypcaHTa 1 npenogasaTtens

Bonpochbi 0risi caMornposepKu:

UTOo Ha3bIBalOT MHOXXECTBOM?

UTo HasbIBalOT NepecevYeHnemM AByX MHOXECTB?
YUTo HasbIiBalOT 06beANHEHNEM OBYX MHOXECTB?
UTo Ha3bIBalOT NOAMHOXECTBOM MHOXecTBa?
UTO Ha3bIBaAOT MOLHOCTLI MHOXECTBA?

UTo Nno3BonsieT BbIMMCANTE (POPMYIa BKITHOYEHUN-UCKIIOYEHNI?

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx




KMPK BIrAP® ®I'60Y BO «KI'MY»
MO-26 02 03-O0[.08.M3

NHPOPMATUKA | C.106/233

MNMpakTnyeckoe 3aHaTMe Ne7 CTpyktypa uHcpopmauun. Npadul. BBegeHne u
noHATUA. CnocoObl 3aaaHus rpadoB. ANropuTM NOCTPOEHUA AepeBa peLueHNN.

Llenb 3aHsmus:

1.MNMo3HakoMnTb 0By4alLMXCA C OCHOBHBLIMMW MOHATUSIMU Teopumn rpadoB;
UcxodHble Teopemu4deckuli Mamepuari, cxeMbl, 3ad0aHusi 0 eapuaHmam

CodeprxaHue u rnopsiOoK 8bINOHEHUS:
N3yunTb TEOPETUYECKYIO YacTb

BbinonHuTb 3agaHunsa

Teopemu4eckasi yacmb

MoHsaTHe rpada

pad — 370 MHOXECTBO TOYEK WU BEPLUMH U MHOXECTBO NUHUK unu pebep,
COeaUHAILWMX Mexay cobomn BCe NI YacTb 3TUX TOYEK.

BepLuvHbl, npuneratoLime K o4gHOMY U TOMY Xe pebpy, Ha3biBalOTCA CMEXHbIMMU.

[Ba pebpa, y KOTOPbIX eCTb obwas BEPLUMHA, Takke

Ha3bIBaI-OTC$ICMe>KHbIMI/1(VIJ'II/I COCGD,HI/IMVI).

Puc. 1. 'pa ¢ wecTbio BEpLUIMHAMN N CEMbIO pebpamu
AnemeHTbI rpada
[etna — aTo Ayra, HaYanbHas U KOHeYHas BepLUMHa KOTOPOW coBnagatoT.
[MycTbim (HyneBbIM) Ha3biBaeTca rpad 6e3 pebep.
[MonHbIM HasbiBaeTCA rpad), B KOTOPOM Kaxable ABEe BEPLUMHBbI CMEXHbIE.

Hyneson rpad — rpady, COCTOALLNN U3 «U30ONNPOBAHHbBIX» BEPLLWH.

o o ©

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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Puc. 2. Hynesou rpacd
HenonHbin rpad — rpadobl, B KOTOPbIX HE MOCTPOEHbI BCE BO3MOXHbIE pebpa.

A ,-r.'-{
lr---\"'\—\. P\\
A N
/ {7
i ! I
B {
B

Puc. 3 HenonHbin rpadg
CreneHb rpaca

KonunyectBo pébep, BbIXOAAWMX U3 BePLUMHBbI rpada, HasblBaeTCsl CTeneHbio
BepLlwuHbl. BepwunHa rpada, nmetrowias HEYETHYHO CTeneHb, Ha3blBaeTCAa HeYeTHOW, a
YETHYIO CTeneHb — YETHOMN.

Ecnu cteneHn Bcex BepLlUnH rpada pasHbl, TO rpad HasbiBaeTCAa OOAHOPOAHLIM.

Takum obpasom, nobomr NonHbIN rpad — OAHOPOAHbLIN.

Kpy>xku Ha3bIBalOTCS
BepwmnHamu rpadpa, fMHUKM CO .%H ,f"'*\ QH e x\
|II -\"\—\._\_ _|l I —— /.n'
cTpenkamn - gyramu, 6e3 \ 76-_ ‘;h_,

A
.><f,/ " %
cTpenok - pebpamu. [pad, B S/ “ ) ?‘%I.

Y, - /z/.f/ - z’/#//
KOTOPOM HanpaBfeHue NNHUNA He i S A 7 (' | S E../’
BbloendeTcsa (BCG 01417

ABNAOTCH pebpamu), puc.1

-

Ha3bIBaeTCs HEOPUEHTUPOBaHHbLIM (puc. 1, A); rpacd, B KOTOPOM HanpaBfieHWe NNHUN
NPUHUMNMAaNbHO (NMMHUN SBRAIOTCA AyraMmun) HasblBaeTcs OPUEHTUPOBaHHbIM (puc. 1, B).
OpueHTUpoBaHHbIN rpac

Npad HasbiBaeTCs OPUEHTUPOBAHHBLIM (UM oprpadhom), ecnu HekoTopble pebpa

MMEIOT HanpasneHne. OTO O3HA4YaeT, YTO B oprpadye HeEKOTOopas BepLUMHA MOXET ObiTb
coeguHeHa C ApyroM BepLluvMHOW, a obpaTHoro coeguHeHua HeT. Ecnmn pebpa

OPUEHTUNPOBAHbI, YTO 00bI4HO NoKa3bIBaOT CTpelikaMu, TO OHN Ha3bliBaAOTCA OyramMmu.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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Puc. 4. OpueHTnpoBaHHbIN rpad
OpMeHTUPOBAHHbLIN U HEOPUEHTUPOBAHHbBIV rpadbl

— r

) *—5 )
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‘ ' » |
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Puc. 5. NMpumepbl HEOPNEHTUPOBAHHOIO U OpUEHTMPOBaHHOro rpados (A n b)

3agaHue 1. lNocTpounTb rpad No 3agaHHOMY YCNOBWIO:

B copeBHOBaHusX no dyTtbony yyacteByloT 6 komaHa. Kaxayw u3 komaHAa
obosHauvnn byksamn A, B, C, D, E n F. Yepes Heckonbko Hedenb HeKOTOpble U3
KOMaH[ yXXe cbirpanuv apyr ¢ Apyrom:

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

DcAEF;
E ¢c B,D,F;
F c A B,D.

OTBeT:

3agaHue 2.
Onpegenntb n3obpaxatroT N purypbl Ha PUCYHKE OAMH U TOT e rpad Unn Her.

]

A B
8

- 8
1. 2) 3)

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyaribHOCMb 8epcuUU M0 opuauHay, xpaHsuwemycs 8 1C: Konnedx
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OtBeT: PucyHok 1 m pucyHok 2 aBnsawTca mM3obpaxeHusiMn opHOro rpada.

PucyHok 3 nsobpaxxeHnem gpyroro rpada.

MyTb B rpade
[MyTém B rpade HasbiBaeTCs Takas nocrnegoBaTenbHOCTb pebep, B KOTOpOM
Kaxgble aBa cocedHux pebpa wumeloT o6y BepluMHY W HUKakoe pebpo He

BCTpeyaeTcs 6onee ogHoro pasa.

3apgaHue 3. Onpenenutb Kakasi U3 MNepPeyYnCrieHHbIX MocneaoBaTerlbHOCTEN

NnyTEM He ABnseTcs.

1. (A1A4); (A4 A5),

2. (A1A2); (A2 Ad); (A4 A5).

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

4. (A1 A4); (A4 A2); (A2 A1); (A1 A3): (A3 A4); (A4, A5).

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

nyTb Ha3blBae€TCA MPOCTbIM, €CIMM OH HE NpPOXOoOAUT HU Yepe3 OAHY U3 BEPLUUH

rpadpa 6onee ogHoro pasa.

3agaHue 4. Onpegenute, Kakue nocnegoBaTtenbHOCTU pebep ABNATCA NyTSMHU,

N Kakme K13 HUX MpOCTbIe. Ecnu nocnepoBaTenbHOCTb He sABNsSieTCA nyTeM YKaXute

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

LlokymeHm ynpaensiemcsi npogpaMmHbiMu cpeocmeamu 1C: Konneox
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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OrtBerT: NepBagd, BTopasa 1 yeTBepTasi nocrneaoBaTesibHOCTU ABNAIOTCA NyTAMM, a
TpeTbs HeT, T.K. pebpo (A1, A4) noBTopdaeTcs.

MepBas wn BTOpasi NOCMNeAOBaTENbHOCTbL SABMSAKTCA MNPOCTbIMU MyTAMKU, a
yeTBepTasa HeT, T.K. BepwnHbl A1 n A4 NoBTOPSOTCS.

NMoHsaTMe umkna B rpacpe

Linknom HasblBaeTca NyTb, B KOTOPOM COBMagatT ero HayarbHasi U KOHe4yHasi

BEPLUMHbI.

[MpocTbiM UMKNOM B rpade HasblBaeTCs LMK, HE NPOXOAALLUNA HN Yepes OA4HY 13

BepLUMH rpadha 6onee ogHoro pasa.

3agaHue 5. HaszoBuTte B rpade uuknbl, cogepxaiume
a) 4 pebpa;

b) 6 pebep;

c) 5 pebep;

d) 10 pebep.

Kakne n3 aTux UMKIoB sBASAKOTCS I'IpOCTbIMI/I?

OrtBer:

PeweHne:

a. (AB, BC, CE, EA), (CD, DA, AB, BC), (EB, BC, CD, DE) u 1.4. — npocTtble
LUMKIbI.

b. (DB, BE, EA, AB, BC, CD), (EC, CA, AB, BC, CD, DE) ut.4. — U1Knbl.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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c. (AB, BC, CD, DE, EA), (AC, CE, EB, BD, DA) nt.4. — npoCTbleUMKbl.
(AC, CE, EB, BD, DA, AB, BC, CD, DE, EA), (EB, BD, DA, AC, CE, EA, AB, BC,
CD, DE) n 1.4. — umKknbil.

1 'padp G - COBOKYMHOCTb ABYX MHOXecTB: BepwuH V un pebep E, mexay
KOTOpbIMU onpeaeneHo OTHoWeHne nHuuaeHTHoctn. Ecnv [V(G)|=n, |E(G)|=m, To rpad
G ecTb (n,m) rpad, rae n - nopaaokK rpada, m - pasamep rpada.

2 Kaxxgoe pebpo e u3 E MHUMaeHTHO poOBHO ABYM BepLUMHaM V', V", KOTOpble OHO
coeavHsieT. Npu aToM BeplimHa V' 1 pebpo e HasblBalTCA MHUMOEHTHBIMWU ApYyr ApYrY,
a BEPLUNHbLI V' 1 V" Ha3bIBAOTCH CMEXHbIMMU.

3 Pebpo (V',v"') MoXeT BOblTb OPUEHTUPOBAHHBLIM U UMETb Ha4vano (V') u koHel, (V")
(ayra B oprpade).

4 Pebpo (v,v) HasbiBaeTcAa netnen (KOHUEeBblE BEPLLUMHBI COBNAaaatoT).

5 Npadp, copgepxalumin opueHTMpoBaHHbIe pebpa (ayrn), HasbiBaeTcs oprpadom.

6 [lpad, He cogepxawumih oOpuUeHTUpPOBaHHble pebpa (gyrv), HasbiBaeTcs
Heorpadom.

7 Pebpa, nHUMOeHTHbIE OAHOWN Nape BepLUNH, Ha3biBalOTCA NapannenbHbIMU Unn
KpaTHbIMMW.

8 KoHeuHbI rpad - Yncno BepLUnH 1 pedbep KOHEYHO.

9 lycTtonm rpad - MHOXecTBO pebep nycto (4UCnO BeplMH MOXeT ObiTb
NPOWN3BOSIbHbBIM).

10 lMNonHbin rpad - rpad 6e3 netenb M KpaTHbIX pebep, Kaxaas napa BEpLUMH
coeauHeHa pebpom.

11 JlokanbHasa cTeneHb BEPLUMHbI - YNCNO pebep en MHUMAOEHTHbIX.

12 BHeorpade cymma CTeneHen Bcex BEPLUMH paBHA yaBOEHHOMY vncny pebep
(nemma o pykonoxaTtusax). [NeTna gaet Bknag, paBHbi 2 B CTENEHb BEPLUMHDI.

13B oprpace cymma Bxogsawwmx pebep Bcex BEPLUMH paBHA CyMME MCXOOSALLMNX
pebep BCeX BEPLUNH U paBHa Yncny pebep rpada.

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

coBMnagatroT.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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15 padbl, OTNMYaKOLWMECA TONBKO HYMepaumen BeplwnH 1 pebep, HasbiBalOTCS
N30MOpPHbBIMU.

16 Cnocobbl 3agaHus rpadoB: — siBHOe 3agaHue rpada kak anrebpandeckon
CUCTEMbI; — reOMeTPUYECKUIA; — MaTpuLua CMEXHOCTN; — MaTpuLa MHLMAEHTHOCTH

17 MaTtpuua uHUMgeHTHocTU: [lo BepTUKanu YykasblBalOTCA BepPLUMHbI, MO
ropusoHTanu - pebpa. aij=1 ecnv BepLinHa i HUMOEHTHaA pebpy j, B NPOTUBHOM Cry4ae
aij=0. Ecnn pebpo - netnsa, TO aij=2. MaTpuuen WHUMAEHTHOCTM (MHUMOEHLMN)
OPUEHTMPOBAHHOIO rpadpa HasblBaeTCa MaTpuua, A1 KOTopou aij=1, ecnu BepLUMHa
ABMSETCA Ha4yanom gyru ,aij= — 1, ecnu sBASI€TCA KOHLOM Ayr1, B OCTalbHbIX Cryyasx
aij=0.

18 MaTtpuua CMexXHOCTM - KBagpaTHas cumMmeTpuyHaa Mmatpuua. [lo
rOpPU3OHTann U BepTUKanu - BCe BEPLUNHbIL.Aij= Yncro pebep, coeamHsaoLee BEpPLUNHbI
i,j, MaTpuuen CMeXHOCTU OpPMEHTUPOBAHHOIO rpada HasbliBaeTcsa mMaTtpuua, Ans
KOTOpOM aij=1, ecnu BepLInHa SABMSETCH Havyanom Ayru, B octarnbHbIX cny4dasx aij=0.

19 MapwpyT - nocnegoBaTenbHOCTL pebep, B KOTOPbLIX Kaxable ABa COCEAHUX
pebpa nmverT 00LLYI0 BEPLUNHY.

20 MapLpyT, B KOTOPOM Hayaro M KOHeL, COBNagaroT - LUKITUYECKU.

21 MapLpyT B Heorpacde, B KOTOpOM Bce pebpa pasHble - Lerb.

22 MaplpyT B oprpade, B KOTOPOM BCe Ayru pasHble - NyThb.

23 BepwwuHbl cBA3aHHble, €eCnu CyLlecTBYeT MapLipyT M3 OOHOW BEPLUUHbI B
APYryto.

24 CBsi3aHHbIN rpad - ecnu BCe ero BEPLUNHbI CBA3AHbI.

25 Tnocknn rpacd - rpad ¢ BepLUMHAMWU, PACMOSIOXKEHHBIMM Ha MSIOCKOCTU W
Henepecekatowmmmncsa pebpamu.

26 BepwmHbl rpada, KOTOpble HE NpUHaanexaT H1U ogHoMYy pebpy, HasbiBalOTCA
N305IMPOBaAHHbBIMW.

27 [lepeBo - cBA3HbIN rpad 6e3 LMKNoB.

lMpumep 8bINOHEHUS:

McxoaHble gaHHble:

1 3apatb Heorpad, npeacTaBneHHbIW MHOXECTBOM BeplivMH WU pebep,
rpadmyeckn n matpuuamm, npeobpasoBaTb rpad B NNOCKUA, BbIYUCIUTL CTEMEHN €ro

BEPLLVH.
LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 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)}

PelwueHune:

11306pasunm rpady, coeanHmne BepLlUnHbL: Pebpo a coeanHsaeT BepwunHbl 1 n 4, b

COeaVHSET BEPLUMHbI 2 N 5 n T. 4. 3aTem npeobpasdyem 3TOT rpad B NAOCKUNA:
2

2 CocTtaBuM wmMaTpuuy CMexHocTu. B nepBom ctonbue wu nepeBon CTpoOkKe

BbINVLLEM BepLUUHbI. Pebpy a MHUMAEHTHbI BepLMHbl 1 1 4, cnegoBaTenbHO B KOMNOHKE

1 n cTpoke 4 ctaBuMm 1, a Takke KonoHke 4 un ctpoke 1 ctasum 1. Pebpy b nHungeHTHbI

BEepLMHbI 2 1 5, cnegoBaTenbHO B KOJNTIOHKE 2 B CTPOKE 5 1 KONMOHKe 5 CTpoke 2 cTaBuMm

1 1 1.4. OcTanbHble S4elikn Tabnuubl cogepkaTt Hymu.

3 CocTtaBum mMaTpuuUy MHUMOEHTHOCTU. B nepBom cTtonbue BbiNULLIEM BEPLUUHBI,

nepBon CTpoke — pebpa. Pebpy a uHUMAOEHTHbl BepwuHbl 1 1 4, cnegoBaTenbHO B

KONoHKe a B cTpoke 1 u ctpoke 4 ctasum 1. Pebpy b vHUMOEHTHbLI BEPLWNHBI 2 U 5,

cnenoBaTenbHO B KOJNTOHKE b B CTpoke 2 n cTpoke 5 ctaBum 1n 1.4. OcTanbHble S4enkn

Tabnuubl 3anonHaem HYynaAMun

Matrpuua cMexHOCTH Marpuia HHIHIEHTHOCTH

123 |4|5]|6 alb|c|d|e
1({0jojo|1jo0fo 1({1|O0O|0O[0]0O
2/0|0(0(0]1]1 2101 (1]0]0
J|ojo|o0p1|17]0 Jjojojoj1]1
41|01 [{0]0O]O0 41|00 1]0
5|01 1{0]0O]0 510110071
6| 0|1 |0[0]0O]O0 61001 ]0]0

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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4 BblY4MCIIMM CTENEeHU BEPLUMH:

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

PM+p2)+pRB)+p@4)+p(d)+p(6)=10=2"q

q =5 (pebep 5)

McxoaHble gaHHble:

23apaTtb rpad, npeacTaBneHHbI MaTpuUEen WHUMAEHTHOCTW, anrebpanyeckn,
rpadpuyeckn n MaTpuuen CMeXHoOCTH, npeobpasoBaTtb rpad B MIIOCKAN, BbIMUCIUTL

cTteneHun ero BepLunH

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

| | W] ke

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

=al

01 L T 1

PeweHue:

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

2 Pebpo a BbIXOAUT U3 BEpPLUMHbI 2, T.K. B a4erke (2; 1) ctouTt 1, a npuxoauT B
BepLumHy 1 (B suenke (1; 1) HaxoauTtesa -1) n 1.4.

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

3MN300pa3nm rpady, coeanHNB BEPLUUHbLI, 3TOT rpad yxe Nrnockun, T.K. pebpa He

nepecekarTC4.

4 CocTtaBuM Martpuuy CMEXHOCTW.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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5 Bbluncnum ctenexHn BepLUNH:

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

q = 6(pebep 6)

3aodaHus

1. Oprpadp 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)}

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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5 4
2.

3 HeorpadV = {1; 2; 3, 4, 5; 6}

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

2 3
1 4
] 5
4.
alble|d|e|f|g|h|i
1(1|1({ojofojojoro|o
21101 Lj{ojofo0p1]0
Jjofojojoj1rjrfojo|o
4|01 {0j0[0O]JO O 1]1
s|ofojojr{rjorrjoj|o
0 U I I I O A O I
5.

Bbi800b1 u npednoxeHusi o npodesiaHHoU pabome

CodepxxaHue omyema:

1. HawummeHoBaHue NPaKTUN4YeCKOro 3aHATNA

Llenb 3aHaATMA

BbiBOAbI M NpeanoxeHus

a > 0N

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx

Cnucok ncnoJyibdyemMbiX NICTOYHUKOB

[arta u noanucb KypCaHTa 1 npenogaBatens
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Bonpocbki 0nsi camonpogepKu:

1. Yto Takoe rpac?

2. YTto Takoe nHumMaeHTHoe pedpo Mnm MHUMAEHTHasi BeplumHa?
3 Kakoe pebpo HasblBaeTCst OpUEHTUPOBAHHBIM?

4 Y10 Takoe KpaTHble pebpa?

5 YTt0 Takoe Heorpad?

6 YTto Takoe oprpad?

N3obpasute rpadmnyecku:

7. HeopueHTMpoBaHHOE 1 OpueHTMpoBaHHOe pebpo;

8. HeopueHtnposaHHbivi rpad G(V,E), 3agaHHbIi MHOXECTBOM

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

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

10. lNonHbLIN HEOPUEHTNPOBAHHBIN rpad Ha TPeX, YeTbIpeX U NATU BEPLUNHAX;
11. HenosnHbIN OpMEHTUPOBAHHBLIV rpad Ha NATU BEPLUMHAX;

12. MNeTnto rpada.

13. Uumkn rpadpa.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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MNMpakTuyeckoe 3aHATHMEe Ne 8 PeweHue normyeckmx 3agady Cc MOMOLUbHO
rpachoB. AHanu3 anropuTMoB B npod)eccuoHanbHon obnacTtu.

Llenb 3aHsmus:

1.06006WKMTL U cUCTEMATU3NPOBATb 3HAHNA O rpadpax, UX BUOaax n CBOMCTBAX;
2.paccMOTpeTb TUMblI 3adady, KOTOpble MOXHO PpeLlnTb C UCMONb30BaHUEM
rpacoos;

3.oTpaboTaTb HaBblkM Npeobpa3oBaHNA OPUEHTUPOBAHHOIO rpada B AEPEBO;
4.chopMmpoBaTh HaBblKM MOCTPOEHWE MyTen B rpade, Noucka Kpatyauwero
nyTu;

5.0opmupoBate OKS5, OK6, J1P26, JTIP30 .

CodepxxaHue u nopsiOoK 8bINONIHEHUS 3a0aHUs:
N3yunTb TEOPETMYECKYIO YaCTb

BbinonHUTL 3agaHus

Teopemu4eckasi yacmb

Mpn peweHnn norn4yecknx 3agady no WHGoOpMaTUKE YacTo NpUXoauTca
CTankmeaTbCH C 3aJaHUSIMU, KOTOPbIE BbI3bIBAET 3aTpyaHEeHWe npu peweHun. Ecnu xe
nocTpouTb rpady, TO 3ajaya CyLWEeCTBEHHO ynpoliaeTtca. Teopusa rpadoB no3BosiseT
pewaTtb Hanbonee nerkMm cnocobom, HarNgaHO MHOrMe formdeckne 3agayum, KoTopble
CMOCOBCTBYIOT Pa3BUTUIO MbIWMEHNA W uHTennekta. CnoBo «rpad» O3HavaeT
KapTUHKY, r4e HapucoBaHO HECKOSNbKO TOYEK, HEeKOTOpble M3 KOTOPbIX COEAUHEHbI
nnHnsamn. Mpacdbamn aenstoTcs 6nok — cxembl nporpamm gns 3BM, ceTtesble rpadmkm
CTPOMTENbCTBA, A€ BeplWMHbl — COObITUS, O3HavawlmMe OKOHYaHusa paboT Ha
HEKOTOPOM y4acTke, a pebpa, CBA3blBalOLWME 3TU BepluHbl, - paboTbl, KOTOpble
BO3MOXHO HayaTb MO COBEpPLUEHMM OLHOro COObITUSE M HEODOXOOMMO BbLINOSIHUTL ANS
COBEpPLUEHUS CrieayroLLero.

3apaua 1. Mexay HacenéHHbiMu nyHkTamn A, B, C, D, E, F nocTpoeHbl goporu,
NPOTSXKEHHOCTb KOTOpbIX MpvBedeHa B Tabnuue. OTcytcTBMe uucna B Tabnuue

O3Ha4yaerT, 4YTo I'IpﬂMOVI aoporun mexay nyHktamMmm HeT.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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A D E F
A 4 7 14
B 5
C 2
D 5 2 5 8
E 5
F 14 8 1

Onpegenute ANvHY KpaTyanLwero nyTn Mexay nyHktamu A n F npu ycrnosum, 4to

nepegBuratbCA MO>XXHO TOJ1IbKO MO YKa3aHHbIM B Tabnuue goporam.

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

3apava 2

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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CKONMbKUMK crniocobamMmn MOXHO paccafuTb B psif Ha Tpu CTyrna TPEX CTYAeHTOB?
BbinucaTb Bce BO3MOXHbIE Cry4au.

PeweHne aToil 3agayn ynobHee Bcero npeactaBuUTb B BuAe AepeBa. 3a ero
KOPHEBYIO BEPLUMHY BO3bMEM NPOU3BOSIbHYIO TOYKY nriockocTu O.

Ha nepBbli CTyn MOXHO nocaauTb Nto6oro 3 TpEx cTyaeHToB — 0603HaAYUM KX

A, B n C. Ha cxeme 3710 COOTBETCTBYET TPEM BETBAM, UCXoaawmMm n3 Todkmn O (puc. 1).

O

A B C
Puc. 1

MocagmB Ha nepBbIA CTyN CTygeHTa A, Ha BTOPOW CTyNn MOXHO MNocaguTb
ctygeHTta B unn C. Ecnu xe Ha nepBbin cTyn csaaeT B, To Ha BTOPOM MOXHO nocaguTtb
A vnun C. Ecnun Ha nepBbivi cTyn csageT C, To Ha BTOPOWM MOXHO GyaeT nocagntb A unu

B. 3710 cooTBeTCcTBYeT Ha cxemMe OBYM BETBSAM, UCXOAALWMUM W3 KaXOOW BepLUMHbI
nepBoro ypoBHS (puc. 2).

7 AT

Puc. 2

OueBMOHO, YTO TPETUM CTYN B KaXOOM Clnyyae 3aMMET OCTaBLUMNCS CTYOEHT.

C A C A

OTO COOTBETCTBYET OOHOW BETBW AepeBa, KOTOpas «BblpacTaeT» Ha Kaxaon wus

npegbioywmnx setsen (puc. 3).

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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Bbinuwem Bce NyTu OT BEPLUMH NEPBOro YPOBHS K BEPLUMHAM TPETbEro ypOBHS:
A-B-Cy A-C-B, B-A-C, B-C-A, C-A-b, C-B-A. Kaxgbih 13 BbINUCaHHLIX NyTeN

onpependeTt oanMH U3 BapnaHTOB pacCaXmBaHUA y4EHUKOB Ha CTYJlbA. Tak kak apyrux

nyTen HeT, TO UCKOMOE Ymncro crnocobos — 6.

[lepeBo MOXHO He CTpouTb, ecrnn He TpebyeTcs BbiNUCbIBATb BCE BO3MOXHbIE

BapnaHTbl, a HYXXHO NPOCTO yKa3aTb UX YAUCIIO. B atom Clniydae paccyxaaTtb HY>XKHO Tak:

Ha I'IGpBbII?I CTyJ1 MOXHO yCcaauTb OAHOINo U3 TpéX YyerioBek, Ha BTOpOl7| — OAHOro uns

ABYX OCTaBLUMXCS, HA TPETUN — OAHOro ocTtasllerocs: 3-2-1 = 6.

3aoaHue1

[nsa paHHoro rpada HanTM HarkpaTyanllee paccTosHne ot S o F

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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3adaHue 2

Mexagy HacenéHHoiMu nyHktamu A, B, C, D, E, F nocTtpoeHbl poporu,

NPOTSHKEHHOCTb KOTOPbLIX NpMBEAEHa B Tabnuue:

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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% I A C D E F
A 6 2 | 1

B | 6 1

C 4 1 3 2

D | 2 3 2

E | 1 l 2 6

F 2 6

Onpepenute AnvHy Kpatyauwero nytn mexay nyHkramu A u F. MNepeasuratbea
MOXHO TOJSIbKO MO Joporam, NPOTSKEHHOCTb KOTOPbIX yKa3aHa B Tabnuue.

3adaHue 3

B Tabnuue npuBegeHa CTOMMOCTb nepeBo30kK mMexay NATbIO
Xene3HoAOoPOXKHbIMU CTaHUMAMU, 06o3HayveHHbIMK BykBamn A, B, C, D u E. MNoctpontb

CXeMy, COOTBETCTBYIOLLYIO Tabnumue.

3adaHue 4
Ha pucyHke — cxema pgopor, ceBssbiBatowmx ropoga A, b, B, I, O, E, K. o
KaXKOon gopore MOXHO ABUraTbCs TOSNTIbKO B OAHOM HanpaBfeHun, YKkasaHHOM CTPESTKON.

CKOnbKO CyLLeCTBYET pasnnyHbIX nyTen ua ropoga A B ropoa K?

Bbi800b1 u npednoxeHusi o npodesiaHHoU pabome

CodepxaHue omyema:

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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HanmeHoBaHMe NpakTUYeckoro 3aHATUS
Llenb 3aHATUSA

BapwuaHT 3agaHus

Cnncok ncnonb3yembiX UCTOYHUKOB

BbiBoab!l U N peanoxeHunsd

o gk~ w N PE

[aTta n nognuce KypCaHTa 1 npenogaBarterns

Bonpocbki 0nsi camonposepKu:

1. Ckaxute, 4TO Takoe rpad?

2. UYto aBnsetca BepwumnHamu n pebpamu rpacga?

3. Kakown rpad MOXHO Ha3BaTb B3BELLUEHHbLIM?

4. Kakown rpac MOXHO HasBaTb CEMaTUYECKON CETbIO?

MpakTuyeckoe 3aHATME Ne 9 AnropuTMbl M CNOCOObLI MX OMNUCAHMUSA.
JInHeNHble ” yCNOBHbIe anNropuTMbl. (COCTaBNeHue TPaACCUPOBOYHbLIX Tabnuu)
OnucaHne anropuTMoB C NOMOLLLIO 6J1I0K-CXeM

Llenu 3aHsmus:

1.CchopmumpoBaTh npeacraBneHne o6 anroputMe n ero CBOMCTBAX;

2. CdopmupoBaTtb NpeacTtaBneHne o cnocobax nx onnucaHmnsa anropuTMoB;

3.CchopmumnpoBaThb npeacrtaBneHme o Tunax anropmMTMoB;

4. CchopmupoBaTb nNpeacTaBneHne O JIMHEMHOMW W YCNOBHbIX anropuTMmn4ecKmnx
KOHCTPYKUMSAX;

5.Hayuntb cos3gaBaTb TpPacCUPOBOYHbLIE Tabnuubl JNMHEWHOW W YCMOBHbIX
anropuTMMUYECKNX KOHCTPYKLINA.

6. PopmupoBatb OKS5, OKG6, J1P26, J1IP30

UcxoOHble OaHHbIe: TeopeTUYecKuin matepuman

CodepkaHue U nopsiOoK 8bINONIHEHUS 3a0aHusi
N3yunte TeopeTmyeckyo YacTb, aHHYO B MPAKTUYECKOM 3aHSTUMN.
N3yunte npumepbl K BbINONHWUTE 3agaHus. Pesynbtat paboTbl anroputma

onpenensieTcsi C NOMOLLbI TPACCUPOBOYHbLIX Tabnuy,.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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TeopeTuyeckas 4yacTb

CnoBo anzopumm nNPOUCXOAUT OT NATUHCKOM OPMbl HanuUcaHus WMeEHU
BeNnukoro matemaTtuka IX Beka Anb-Xope3mu, KOTOpbiM copmynmMpoBan npasuna
BbIMOMNHEHUSA apudPMeTUYECKUX AENCTBUMN.

lMepBoHa4anbHO MOA anropuTMaMmyn MOHUMAaNM TONbKO MpaBuria BbINOSIHEHWUSA
YeTbIpEX apnudPMeTUYECKNX AENCTBUN HAL MHOTO3HAYHbIMU YCaMN.

Anroputm — onucaHue nocnegoBaTenbHOCTM AenctBur (nNnad), cTporoe
NCNOSNTHEHNE KOTOPbIX NPUBOAUT K PELLEHMIO NOCTaBNEHHOM 3a4a4M 3a KOHEYHOE YNCIo
Liaros.

Anzopummu3sayusi — npouecc paspaboTku anroputma (nfaHa AencTeumn) ons
peLLeHns 3agaydn.

Wae anzopumma — 310 Kaxxgoe oTaenbHoe AencTeme anroputma.

UcnonHumenb — 370 OOBLEKT, YMEWLUMA BLINOMHATL ONpPeneneHHbln Habop
aencteuin. icnonHutenem MoxeT 6biTb YenoBek, poboT, XXMBOTHOE, KOMMLIOTEP.

Cucmema komaHO ucnosnHumesnsi (CKUA) — 3710 Bce KOMaHAbl, KOTOpble
MCNONHUTENb YMEET BbIMOMHATD.

Cpeda ucnosiHumerssi — o6CTaHOBKa, B KOTOPOW (DYHKLMOHUPYET UCMOMHUTENb.

Ceolicmea anzopumma:

e [INCKpPETHOCTb - (NPEepPbLIBHOCTb, pa3denbHOCTb) — pa3bueHne anroputMma Ha
warm

° Pe3yJ'IbTaTI/IBHOCTb - NoJlydeHune pegyribTaTta 3a KOHe4YHO€E KOJin4eCTBO LaroB
e MaccoBocCTb - UCnosib30BaHMe anroputMa and peweHna ogHOTUMNHbIX 3aaad

e KOHeYyHOCTb - Kaxgoe AenctBne B OTOAESNbHOCTU WU anroputMm B LUEJIOM
AOJIKHbl UMETb BO3MOXXHOCTb 3aBepLUEHUA
° ,D,eTepMI/IHI/lpOBaHHOCTb S (OﬂpeﬂeﬂeHHOCTb, TO‘-IHOCTb) — Kaxpgoe geuncrteue

OOMKHO BbITb CTpOro n HegByCMbICJ1IEHHO onpenerneHo

Cnoco6bl 3anucu anroputmoB (6110K-cxema)

YcnoBHoe 0003HavYeHue HasHauyeHue bnoka

O Hauano vnn koHewl anropmutma

BBop 1nn BbIBOA JaHHbIX.
ﬂynpaenﬂemc,q npoepammHbiMu cpedcmeamu 1C: Konnedx

[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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BHyTpI/I 6noka nepe4vncnarTCA AaHHble Yepes 3anAaTylo.

Mpouecc.dencTBue.
BHyTpn 6Gnoka 3anucbiBaoTCAa MatemMaTnyeckme
dopmynbl 1 onepauumn ans 06paboTkn AaHHbIX.

MpoBepka ycnoBus.
BHyTpu 6noka 3anucbiBatoTCs NOrMYecKMe yCrioBus.
MwmeeT gBa Bbixoga Aa(+)vHeT(-).

O

CoegnHnTenbHbIN ONOK

Bbnok BbiBoAa nHopmMaLmum Ha neyaTtawoLlee
YCTPOMCTBO

[
<

Bnok BbiBoAa MHopmMaumn Ha aKpaH gucnnes

 ———

HanpaBneHue.

Anzopummbi mo2ym 6bimb 3a0aHbl:

CnosecHo- CnoeecHoe 3agaHue onuchbiBaeT ariroputMm C rnomolLlbo CJrioB U

npenyioXxXeHum N eCTEeCTBEHHOIO s3blKa.

TabnuyHo- Tabnu4yHoe 3ajaHve CNYXUT ONs NpencTaBneHus anroputMa B

dopme Tabnuy,

@opmyrnbHO — PopMysibHOe 3a0aHue pacHETHbIMKU POpMYynamMm.

lpozpammod- 3adaHue npo2paMMbl Ha S3bIKe MPo2paMMUpPO8aHUs]

Fpagpuyeckoe- 3anaHne unu 6s10k-cxema — cnocob NpeacTaBneHns anroputma

C NOMOLLbIO reoMeTpUYecknx puryp, HasbiBaeMbix 6s10Kkamu.

Tunbl anropuTmoB

Anroputmbl ObIBaOT:

e  JIUHeUHble
e paszsemerisauuecs

e yUKIuYyeckue

AJ'IFOpI/ITM, B KOTOPOM KOMaHAbl BbINOJIHAKOTCA MoclenoBaTtesibHO OAHa 3a

ApYrouv, HasblBaeTCHA JIUHEUHbIM asi20pUmMoOM.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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B paseemensiowjuecss anzopummsbi BXOOUT YCroBuEe, B 3aBUCUMOCTU OT
BbINOSIHEHNA UMW  HEBLINOSIHEHUA  KOTOPOro  BbINOMHAETCA Ta WU UHasg
nocrnegoBaTenbHOCTb KOMaHL, (cepun).

B anroputmmnuyeckon CTpykType «eemesieHue» Ta WM UHas Cepus KomaHz
BbINOJSIHAETCA B 3aBMCMMOCTN OT UCTUHHOCTU yCJ/108US.

Ycnoeue moxeT ObITb MMOO NCTUHHBIM, NMNOO NOXHbIM.

Yenosue

Ql

‘ Cepun 1 ‘ | Cepua 2 |

Ly

B yuknuyeckue anzopummbl BXOAUT NOCMNEAOBATENIbHOCTb  KOMaHA,
BbINONIHSIeMasi MHOrokpaTHO. Takasi nocrneaoBaTenbHOCTb KOMaH/ Ha3bliBaeTCsi mesiom
yukna.

B anroputMuyeckon CTPYKTYpe «UUKJI» Ccepust KomaHa (Teno uukna)
BbIMOJTHAETCA MHOIOKPaTHO.

LiMknnyeckme anroputMmMyeckue CTpykTypbl ObiBalOT ABYX TUMOB:

- UUKIbl CO CYEMYUKOM, B KOTOPbIX TEMO LMKMa BbINOMHSAETCSA onpeaenéHHoe

KONMMYECTBO pas;

Teno umkna

- UUKITIbI C ycrioguemM, 8 KOMmMopbIx mersio Yukria 8bINOJIHAEMCA, NoKa ycrioeue
UCMUHHO.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Mpumep 1. OnpegenuTb nnowagb Tpaneuum Mo BBEAEHHbIM 3HAYEHUSIM

ocHoBaHui (a n b) n BeicoTsl (h).

3anucb anroputma B Buge 6nok-cxemol (puc. 1):

{ Havano >

!

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

¥

Brigog S
v

C KoHey )

PucyHok 1. Briok-cxema nnuHenHoro anroputma

Mpumep 2. [aH anroput™ B BUAe 6r10k-cxemsbl (puc. 11).

Haaamno

Hantu A, B, C, D, ecnn nsHayanbHo:

a)A=0,8=0,C=5,D=10 v
PesyanaT pa6OTb| anropmuTtMa onpependetcda ¢ noOMOLLbIO ;:E

TPaCCUPOBOYHbIX Tabnuu;:
a) A=0, B=0, C=5, D=10.

LLar 1
A 0
B 0

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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NcxoaHble 3HaveHns| C 5
D 10
A 0
PesynbTar B 0
BbIMOSHEHUS C 0
D 5

BbiBog 0,0,0,5

3Ha4YeHUN

Mpumep 2. Onpepenuntb cpegHee apudMeTU4eckoe ABYX 4YMCEN, ecnvM a

NonoXxuTensHoe u YyactHoe (a/b) B NPOTMBHOM cry4ae.

3anucb anroputma B Buge 6nok-cxemol (puc. 2):

Hauano

PucyHok 2. bnok-cxema anroputma C BETBIIEHUEM

3adaHue 1

Peanu3oBaH HEKOTOPbLIN anroputMm B Buae O6nok- cxembl. Hantn A, B Ha
BbIxoge Oriok-cxemMbl C  3anoflHeEHME  TPacCUPOBOYHbIX Tabnuy, ecnu

M3Ha4allbHO, :

Havarno

on
.B

10 BapuaHT A=2, B=4;

1 BapuaHT A=0,B=0;

11 BapuaHT A=12, B=24;
2BapuaHT A=0,B=5;

3 BapuaHT A=10,B=20; 12 Bapuant A=11, B=19 =
4 BapvanT A=10,B=10. 13 BapuaHT A=3, B=8; ;:?
5 papuaHT A=3, B=0; 14 BapuaHT A=2, B=7; lis.r%o;l
6 BapuaHt A=0, B=2; 15 BapuaHT A=19, B=20;

KOHEL[
LokymeHm ynpasnsemcsi npogpaMMHbIMU cpedcme: - K
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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7BapunaHT A=1,B=2; 16 BapmaHTt A=15, B=10
8 BapuaHT A=12, B=15 17 BapuaHTt A=60, B=20;
9 BapuaHT A=0, B=0; 18 BapuaHT A=20, B=65;

3adaHue 2.

[aHbl AnvHbl ABYX KaTeToB (a, b) npsaMoyronbHOro TpeyronbHuka. OnpegenvTb
nepumeTp 3Toro TpeyrornbHuka (P)C 3anonHeHWeM TpacCUpOBOYHbLIX Tabnuuy (cm.

BGroK-CXemMy Ha puC.), eCrnu:

Havamno

a) a=3,b=4;
6) a=0,b=3;
a6 bt
ria=9,b=12.
3adaHues.

Peann3oBaH HekoTOpbIi anroput™m B Buae 6nok- cxembl (puc.). Mo gaHHoON

Onok-cxeme BblMUCNTL S, 3anofHNTb TpacCnpoBOYHbIE Tabnuubl, ecnu:

Hauamno

a)a=1, b=2, c=3; S=atb
6)a=9, b=0, c=1,
B) a=5, b=6, c=9.

KOHE
3adaHue4. a

Hana 6nok-cxema (puc.19). HavanbHble ycnoBusa: a=8, b=2. Torga nocne
MCMNOMHEHUS anropuTMa3HayeHne nepemeHHon g 6yaeTt paBHo ...

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Ha4a1o0
/ BROZ 4, b/
|
g=va*b
Puc. 19

3adaHue5. Bbluncnutb 3HauveHne dyHkumm y. Pesynbtat paboTbl anroputma
onpeaenseTca ¢ NOMOLLBK TPAaCCUPOBOYHbIX TabnmLL:

(cm. Briok-cxemy Ha puc.), ecnu: a) x=0; 6) x=1; B) x= — 5.

{ xasado

SBEBeaiitTe = /

{ xoxzerx ]

3adaHueb. Vicnonb3ys Grnok-cxemy (puc.), HAWTU KOPHM ypaBHEHUs ax? + bx + ¢
=0(@#0), ecnu:

a)a=1, b=2,
6)a=1, b=4,
B) a=3, b=-8,c=3.

%, :=(=b~ D) 1(2a)
x; = (~b+ D) 1(2a)

Pernenia
HeT

KOHeI[

PesynbtaT paboTbl anropuTMa onpenensiercs C NOMOLLb TPacCUPOBOYHbIX

Tabnuy,

3adaHue7. Peann3oBaH HEKOTOPbLIN anroputm B Buae 6Grok- cxembl (puc. 22).

Yto noJliy4ynTCA Ha BbiXoae Onok-cxembl, ecnu:

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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Ha'1ano

a) x=0, y=1; 6) x=2, y=4; B) x=6, y=07?

PesyanaT pa6OTbI anroputMma ornpepgendetrcd C NOMOLWbIO TPaCCUPOBOYHbLIX

Tabnuy

3adaHue8. Ha Onok-cxeme (puc. 23) npeactaBreH anropuTM BblYUCIIEHUS

CTOMMOCTW MOKYMNKM C y4€TOM CKUAKM, rae a — LeHa, b

— KonmyecTtBO, s — cymma. Kakon GygeT pesynbtaT Ha Bbixoge 6510K- CXembl,

€ecnu:
(mavano

a) a=50, b=8;

6) a=200, b=5;

B) a=300, b=1;

r) a=800, b=47? $=510.9

Pesynbtatr paboTbl anropytma onpeaensieTcss C NOMOLLb TPaCCUPOBOYHbIX
Tabnuy,

Bbi1600kbI u npednoxeHusi o npodenaHHoU pabome
CodepxxaHue omyema:

1. HaumeHoBaHMe NpaKTUYECKOro 3aHATUA
Llenb 3aHaATMA

Cnmncok ncnonb3yembiX NCTOYHUKOB

BbiBOAbI M NpeanoxeHus

a > 0N

[aTta n nognucb KypCaHTa 1 npenogasatens

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Bonpocbi 0nsi camonposepku:

1. YT0 Takoe anropnTm?

2. HasoBuTe cBoncTBa anroputmMa 1 cnocobbl 3anmcu anropuTMoB.

4. N306pasnte anemMeHTbl BrI0K-CXeMbI.

5. Kakue cyLiecTBytoT BUAbl anropuTMOB.

6.Kak npeacraBnsetca 6510K-CXEMOM LINKNNYECKUIA anropuTM C NOCT YCrOBUEM?

7.Kak npeacrasnsieTca 6510K-CXeMOW LIMKNMYECKUIA anropuTMm € npeg ycriosmem?

Mpaktnyeckoe 3aHaTMEe Ne 10 Liuknu4yeckue anroputmbl (cocTtaBneHue
TpaccupoBOYHbIX Tabnuu). OnucaHue anropuTMa ¢ NOMOLLbLIO BNIOK-CXeM

Llenu 3aHamus:

1. CdopmupoBaTb MpeacTaBneHMe O  LMKINYECKUX anropuTMUYECKMX
KOHCTPYKLUMSIX;
2.Hayuntb cosaaBaTb TPacCUPOBOYHbIE Tabnuubl LIMKITUYECKMX

anropuTMUYECKNX KOHCTPYKLMMNA.
3. ®opmupoBaTtb OKS5, OKG6, J1P26, J1IP30

UcxoOHbIe OaHHbIe: TEOPETUYECKNI MaTepuan

CodepxxaHue u nopsiOoK 8bINMOMHEHUST 3a0aHusi

N3yunTe TeopeTnyeckyto YacTb, JaHHYH B MPAKTUYECKOM 3aHATUN.

N3yunte npumepbl M BbINONHWTE 3agaHus. Pesynbtat paboTbl anroputma
onpeaenseTca ¢ NOMOLLbK TPACCUPOBOYHLIX Tabnmu.

TeopeTuyeckas 4yacTb

LUuknuyeckasa cTpyktypa (MnM noBTOpeHMe) npenycMaTpuBaeT MNOBTOPHOE
BbIMOSIHEHNE HEKOTOPOro Habopa AeNCTBUN.

LUnknbl nossonaiT 3anucaTb  OfWHHbIE  MOCMeaoBaTeNbHOCTU  onepauui

O6pa6OTKVI AaHHbIX C MOMOLLbI0 HEOONbLLOro Yncna NOBTOPAIOLLNXCA KOMaHAO.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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OdpadoTate (aiml
TEKYIIEro KaTanora

UTepaLMOHHBLIM Ha3bIE O NOBTOPEHMI KOTOPOrO He 3aaaeTcs, a
onpeaensieTca B XoAe BbIMNoJ] Hae 0OHO MOBTOPEHWe LuKna

Ha3blBaeTCs UTepaumen.

oGpaboTatek QaivibI
Unnm 4depel apyrme anropuTtmMbl Bpl3blBagira 9 B KayedrBe BcrnomoraTtenbHoro. Cam

anropuTM rpu 3Tom Ha3bIBaeTCFI'p'E'KY'p'CI7I'B'H'I'!>IM.

B kauyecTBe npumepa WCMONb30BaHUS PEKYpCUM paccMOTpMM 3adady rnoucka

Pekypcus — 3710 Takas cmtq;,m,, KQAR HBKPTAPbIf aNropuUTM HENocpeaCcTBEHHO

dannos. [ycTb HYXXHO NOMYy4YUTbL CMNn an-nos, Hanpumep, C pacwmnpeHnem
bmp, KOTOpble HaxoAATCA B yKa3aHHOM nofib3oBaTenem kKartanore M BO BCex

nogKkaTtarnorax 3Toro Kartarnora.

CnoBecHo anroputm ob6paboTkm kaTanora MOXeT ObITb NPeacTaBeH Tak:

1. BeiBeCTU cnncok Bcex hannos, yAOBNETBOPSAOLMX KPUTEPUIO 3anpoca.

2. Ecnn B kaTtanore ecTb nogkaTtanork, To obpaboTaTb Kaxabll M3 3TUX
KaTtanoros.

MpuBeOeHHbIN anroputM, OMNOK-Cxema KOTOPOro npeacTaBfieHa Ha pwuc.
ABnseTca pekypcuBHbiM. [ns Toro 4tobbl obpaboTaTb noakatanor, npoueaypa

O6pa6OTKM TeKyLlero Katanora goJjikHa Bbl3BaTb CaMa cebs.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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PasnuyatoTt uukn ¢ npegycnoeBuemM 1 LUKIT C NOCTyCliOBUEeM.

LiMkn HauMHaeTcst ¢ NPOBEPKM NTOTMYECKOro BbipaxkeHus «P». Ecnmn oHo UCTMHHO,
TO BbiNonHsieTcs «F», 3aTeM Bce NMOBTOpPSIeTCSi CHOBa, 4O TeX Mop, Moka Jlormyeckoe
BblpaXX€HNe COXpaHSIeT 3HayYeHWe «UCTUHa». Kak TONMbKO OHO CTaHOBUTCS JOXHbIM,
BbINONIHEHME onepauuii «F» npekpallaeTcs u ynpasneHue nepegaeTcs No nporpamme
aanbLue.

Tak kak BblpakeHue, ynpaenstoLlee LUMKIOM, NpoBepsieTcs B caMOM Havarne, To
B Cry4ae, ecniv yCrnoBue cpa3sy OKaXeTCsl NTIOXKHbIM, ornepaTopbl LMKInYeckon Yyactu «F»
MOryT BooOuWle He BbiNoMnHATbCA. OnepaTtopbl UMKNMYeckorn 4Yactu «F»  [gomkHbI
N3MEHSITb.

MepeMeHHyto (MM  NepeMeHHble), BMUAIOWY Ha 3Ha4YeHWe JorM4yeckoro
BbIpaXXEHWs, MHA4Ye nporpamMma «3auuknuTcsy — OyaeT BbINONMHSATLCS BGeCKoHeyHo.

PaCCMOTpeHHaFI UUKIMn4yecKad KOHCTPYKUMNA Ha3biBaeTCA

LMKIT «MOKa», UK LMK C npeaycrnoBuem (CM. puc.)

Het

CylwiecTByeT U MHaAsi KOHCTPYKUMS LKA, koTopasi npegycMatpuBaeT npoBepKy
YCNOBUSI MNOCMNE BbINOMHEHUST KOMaHA, BCTPOEHHbIX BHYTPb LMKMA. OTO UMKN C

NoCTyCcrioBueM (CM. puc.)

Ha

LokymeHm ynpasnsemcsi npogpaMmHbiMu cpedcmeamu 1C: Konneox
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Linknnyeckne CTPyKTypbl MOXHO KOMOMHMpOBaTb OOHY C APYron — Kak nytem
opraHuMsauumn nx cregoBaHumr, Tak U NyTEM CO34aHnsa Cynepno3vumin (BfiOXKEHUN O4HOM
CTPYKTYpPbl B APYryl0).

CxemaTtunyeckue n3obpaxxeHuns HECKOIMbKMX  Cynepnosnuum 0a30BbIX

arropnTtMmMYeCKnX CTPyKTyp npencrtasrieHbl Ha pUC..

Anroput™m TMNa UMK,

- ANropuTM TUMNa «UUKN
BNOXEHHbIN B HEMOMHYIO Pa3BUIIKY»

B LIKIE»

Hert

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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NMPUAMEPbLI PEWLEHNA 3A0AY HA AJTTOPUTMBbI
Linkn ¢ npeaycnosuem

Mpumep 1. [JaHa 6nok-cxema (puc. 14). Kakoe sHa4veHne BygeT nmetb N Ha BbIxoae,
ecnu:
a) S=1,1; 6) S=2,09?

ﬂﬂﬂ onpeaeneHna pedynbtaTta BOCNOJ1b3yeMCA TPpaCcCMpoBOYHbIMA Ta6J'II/ILI,aMI/I (a):

Haamno

a) S=1,1:
LWar 1 2 3
3Ha4yeHune S1 0 1 1,5
3Ha4yeHune N 0 1 2
Tenoumkna | 0<1,1(da) | 1<1,1da) [1,5<1,1(Her)
PesynbtaTt N=0+1=1 N=1+1=2
BbinonHeHns | S1=0+1/1=1 ([S1=1+1/2=1,5 N=2
BbiBog
3HavyeHna N 2

3apaHue Neo1

Kakoe 3HaueHue bygeT umeTb N Ha BbIXxoae, ecnu:

S=2,09. [Ins onpeaeneHus pesynbTaTa COCTaBbTE TPaCcCUPOBOYHYO Tabnuuy

Ha1amno

LokymeHm yripasnsiemcsi npogpamMmHbIiMu cpedcmeat
lMpoeepb akmyarbHOCMb 8epCuU 0 OpUaUHasy, XpaHswWe
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LI,VIKH C nocTtycrnoBuem
Mpumep 2. [laHa 6nok-cxema (puc.) Kakoe 3HaveHne byneTt umeTb z Ha BbIXOAe, ecnun: a) X=2

HAaIo
Beroa x

[na onpeneneHnst pesynbtarta BOCMNOSb3yeMCsl TPAaCCUPOBOYHOM Tabnuuen

a) x=2:
War 1 2 3 4
HavanbHoe
3Ha4YeHne z 1 1 1
3Ha4yeHwue i 0 1 2 3
PesynbTaT

Z= Z= zZ= zZ=
BbINosniHeHus | (1+2/2)/2=1 | (1+2/2)/2=1 | (1+2/2)/2=1 | (1+2/2)/2=1
Z
PesynbTaT
BbinonHeHus | i =0+1=1 i=1+1=2 i=2+1=3 i=3+1=4
i
Teno yukna 1<4(0a) 2<4(0a) 3<4(0a) |4 <4 (Hert)

BbiBog z 1

3agaHue Ne2

Onpegenute pesynbTaT Npun x=4, x=6 , NICNONb3yA NpeablayLlyto 6rnok-cxemy [Ansa
onpeaeneHns pesynbTaTa BOCMNOSb3yNTECH TPACCMPOBOYHOM Tabnuuen.

3apaHue Ne3

Ha 6nok-cxeme (puc. )npeacrasneH anroputm EBknnga, onpegensaiowmm HambonbLwmni
obwun genutens (HOL) ana oByx HaTypanbHbIX Yncen A n B. Hantu A Ha BbIxoge
BGnok-cxembl, ecnu: a) A=5, B=10; 6) A=8, B=8

Ha1amno

LokymeHm yrnipasnisiemcsi npozpammHE
Mposepb akmyanbHOCMb 8epcuU Mo opuau
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[ana 6nok-cxema (puc. 26). Torga nocne UCNOSTHEHWSA anropuTMa NnepemMeHHas i npumeT

3Ha4yeHune ...

Ha1amno

( xoner )

3apaHue Ne5

PeannsoBaH HEKOTOpPLIV anroputm B Buae 6rok-cxembl (puc.) YTo nonyymTca Ha
BbIxoae 6rok-cxembl, ecnn: Q=2;

Ha1amno

KOH€L[

PesynbTat paboTbl anroputma OnpeaensieTcsl C MOMOLLbI0 TPaCCUPOBOYHbIX

Tabnuy

Bbi80o0b1 u npednoxeHusi o npodesiaHHoU pabome
CodepxxaHue omyema:

1. HaumeHoBaHWe NpPaKTUYECKOro 3aHATUS

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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Llenb 3aHATMSA
BapwnaHT 3agaHus
Cnncok ncnonb3yembiX UCTOYHUKOB

BbiBOAbl M NpeanoxexHus

o 0 b~ w DN

[aTta n nognucb KypCaHTa 1 npenogaBarterns

Bonpocbi 0nsi camornposepku:

1. YT0 Ha3bIBaeTCs anropuTMom?

2. [1ns yero Heob6xoaANMbI TPACCUPOBOYHbIE TabnMLbI?

3. Kak npeactaBnsieTcsa 6r10K-CXeMOW LIMKITMYECKMIA anropuTM C NOCT YCroBUEM?
4. Kak npeacraBnsaeTcs Grok-CXeMOoW LUKITMYECKUIA anropuTM ¢ npes ycrioBnem?

MNpaktnyeckoe 3aHaATMEe Ne 11 BBeageHue B siI3blIK nporpamMmmupoBaHust
Python. BBoa n BbiBOA AaHHbIX. TUNbI AaHHbIX

Llenb 3aHsmus:

1. TNosHakomMuTbCA co cpenon paspaboTkm Python;

2. YMeTb 3anyckaTb cpefly nporpammmpoBaHus Python, coxpaHsaTb 1 OTKpbIBaTb
nporpaMmmbl B cpege nporpaMMupoBaHus;

3. 3HaTb OCHOBHbIE TUMbI JaHHbIX, KOMaHAbl BBOAA U BbiIBOAA OaHHbIX;
4, ®opmuposatb OK5, OK6, J1P26, JIP30 .

UcxodHble Mamepuarnbl. TeopeTUYecKun maTtepuan, KoMMblTep, cpeaa
nporpammmupoBaHus Python

CodepxxaHue U nopsiOoK 8bINMONTHEHUS:

1. N3yunTb TeOpeTUYECKyto 4acTb;

2. BbinonHuTh 3agaHus.

TeopeTuyeckas 4yacTb

Python — akTMBHO pasBMBalOLLMNCS A3bIK NPOrpaMMUpPOBaHUS, HOBblE BEPCUN C
AobaBneHMeM N U3MeHEeHMEM A3bIKOBbIX CBOWCTB BbIXOAAT MPUMEPHO pa3 B ABa C
nonosmHon roga. OH HaxoAUT MNPUMEHEHME BO MHOXecCTBe cdep uvenoBeveckomn
AeaTenbHOCTN.

B komnnekte BmecTe ¢ uHtepnpetatopom Python naet IDLE (MHTerpupoBaHHas

cpena paspaboTkm). Mo cBoen cyTn oHa nogobHa MHTepnpeTaTopy, 3anyLeHHOMY B
LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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WHTEPAKTUBHOM pPEXMME C pacluMpeHHbIM Habopom BO3MOXHOCTEN (MoaceeTka
CUHTaKcuca, NPocMoTp 06bLEKTOB, OTNaaka v T.M.).
CkayaTb U ycTaHOBUTb MHTepnpeTaTop Python MoxHO coBeplueHHo GecnnaTHo ¢

odumumanbHoro cauta: hitp:/python.orq. [Ons paboTbl Ham  noHagobutca

nHTepnpetatop Python Bepcuu 3 nnu BoiLe.

Ona 3anycka IDLE B Windows Heobxogumo nepentun B nanky Python B MeHto
“TNMyck” n HanTh Tam apnbik ¢ nmeHem “IDLE (Python 3.X XX-bit)”.

[Mocne yctaHOBKM nporpammbl 3anycTUTe UHTEPaKTUBHYIO rpadouyeckyto cpeny
IDLE v poxamnTecb NnosaBNeHnsA npurnaweHna ang BBoaa KoMmaHA;:

Type "copyright", "credits" or "license ()" for more information.

>>>

Tpu 3Haka «bonblie» (>>>) HasblBalOTCA rpuaniaweHuemM. locne npurnawleHus
MO>XHO BBOAUTb pasnuyHble KOMaHAabI.

B wuHTepaktuBHOoM pexume IDLE MOXHO €  KnaBuaTypbl BBOAUTH
MaTemMaTumyeckne BblpaxeHus. [locne 3aBeplueHUs Habopa BblpaXXEeHUS HaKMMaeTCs
knasuwa Enter anga saBepLleHna BBOAA M BbiBOAA pesyrnbTata Ha 3KpaH. Takon pexum

pa6OTbI Python Ha3bIBalOT MHTEPAKTUBHbLIM KallbKyJTATOPOM.

Mpumep:

>>>1-5

-4

>>> +6 HwuxHUM nogyepKkuBaHMeM 0603HaYaeTCA NOCNEAHNIN NONYyYeHHbIN pe3ynbTarT.

2

JMobas Python-nporpamma cocTtouT M3 MOCMNeaoBaTeNbHOCTM  AOMYCTUMbIX
CMMBOJIOB, 3aNNCaHHbIX B OnpeaeneHHOM nopsiake 1 No onpegeneHHbIM npasunam.
AndaBut asbika Python (Habop AONyCTUMbLIX CUMBOJSIOB) COCTOMT U3 OyKkB

natuHckoro andasuta (NPUYEM 3acsiaeHble U CmpoYHble byKebl pasznudyaromces), udp

M cneumanbHblX 3HaKOB (3HAKOB MpenuHaHusi, apudmMmeTndeckux n apyrmx). Pycckue
OyKBbl MOTYT UCMOMNb30BaTLCHA TONMBKO NPWU BbIBOAE TEKCTa HA 9KpaH U B KOMMEHTapusaX
K nporpamMmme.

Mporpamma Ha sA3blke Python BknoyaeT B cebs:

1)koMMeHTapumn

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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obo3Havaromes npedsapsrouuM UxX cumMeosioM # u rnpodosnkaromess 00 KOHua
CMpPOKU

2)KOMaHAbl

Kax0asi KomaHOa nuwemcsi ¢ Ho80U CmpOoKU usnu pasdensemcs 8 O00HOoU
cmpokKe ;

3)3HaKu NyHKTyauumn

8 angasum Python exoOum Oocmamo4yHOe KOIu4ecmeo 3HaKoe ryHKmyauyuu,
Komopsble ucrosib3ytomcesi 0515 pas3nuyHbix yeneu. Hanpumep, 3Haku "+" unu ™" moaym
ucrnonb308ambCs Oris CIIOXKEHUS U YMHOXEHUS, a 3HaK 3ansmou "" - 0ns pa3deneHus
napamempos yHKyuU

4)npeHTudukaTopbl

udeHmucgukamopsl 8 Python - amo umeHa ucrosnb3yemsie 0511 0603Ha4YeHUs
rnepemeHHou, ¢hyHKUUU, Knacca, Mooy unu dpy2o20 obbekma.

5)knto4yeBble cnoBa

Hekomopble croea umerom 8 Python cneyuanbHoe HasHa4deHue U
npedcmasnsom cobol yrpasnsnuwue KOHCMPYKUUU S3blKa, K/K4Yeeble Croea,
komopsie 0ris Python umerom onpedeneHHbIl CMbICII.

BenunuunHbl B Nporpamme npeactaBrieHbl B BUAE KOHCTAHT U MEPEMEHHbIX.

KoHCcTaHTbl — BENUYMHBI, HE U3MEHSIOLNE CBOEro 3HaYeHUs Npu BbINOSIHEHUN
nporpaMmmbl.

NepeMeHHble — BeNUYMHbLI, KOTOPblE MOrYT WU3MEHATb CBOE 3HaYeHwe npu
BbINOSIHEHUWN Nporpammbl. Kaxxaasi nepeMeHHas UMeeT UMsi, TUN U 3HaYeHune.

Uma nepemeHHOM (maeHTUduKaTop) — nobasa oTnnyHas oT CnyXebHbIX CroB
nocrnegoBaTenbHOCTb NaTUHCKMX OykB, uUudp M cuMmBONa nogdepkmBaHuma " ",
He MOXEeT HauMHaTbCA C LMdpbI.

N, N1, massa, massa_tela — npasusbHo;

1N, macca, massa tela — HerpasusibHo.

MmeHa nepemMeHHbIM npuayMbiBaeT MPOrpaMMUCT, HO €CTb HECKOJIbKO
OrpaHU4YeHWI, CBA3AHHbIX C HaMMeHOBaHWEM. B kayecTBe MMEH nepeMeHHbIX HeNb3s

MCMNonb30BaTb Kro4YeBbl€e CJ10BaA, KOTOpPble AOJ1A Python MMEIoT onpep,eneHHbuZ CMbICI1

(31 cnosa nogceeumBatotca B IDLE opaHxeBbiM LiIBETOM):

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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and as assert break class continue
def del elif else except exec
finally for from global if import
in is lambda  nonlocal not or
pass raise return try while with
yield True False None
3HavyeHunsa nepemMeHHbIX XpaHATCA B qayenkax OI'IepaTI/IBHOIZ NnaMATN.
Tun nepemeHHoﬁ onpependeTt crnocob XpaHeHnAaA OaHHbIX B NaMATU

KOMMblOTEPA N gonyCctuMmble onepaunn Hag HUMN.

Tunbl gaHHbIX

HazsaHue Of03HauUeHwe JonyCTiMble 3HaYEHMA
. int CROAbYrogHD BOAblUHE Lebl2 Ko a,
LlenodHCIEHH bIH | oo .
{«integern) P33MEN OrPaHHHEH ONEPSTHEHOH N3MATEK
i float NiaBbie yHona c ApoBHOR 4acTbr
BewecTeeHHbIA ) ) . . .
{efloating pointe) (CNAABAKILENA TOHKOH)
. SLTr MpouM3a0AbHaA NOCIE 408 ATENLHO LT
CTPOKOBbIH e .
{estringm) CHMBOA 0B W3 TaBaMUE Unicode
) hool . .
Narddeckss | FEEEES Falseic/osbe)dan True (e ACTHHAR)
{eboolsann)

KomaHpa npuceBanBaHuA

3Hak = conocTaBMM B NPOrpaMMUPOBAHMUN C KOMaHAOW NpUCBanBaHUSI.

B MOMEHT BbINONHEHUs I'IpVICBaVIBaHVIFl
>>> cel = 26

cel

idl

idl:int

> 26

>>>cel =26 + 46

>>> cel
lepxar gppeca 0OBHEKTOB UMM MOXHO CKa3aTb, YTO

nepemMeHHble CCbINNaloTCA Ha 06bekTbl. [NNOSKOsIHHO COXpaHsAd B ronoBe 31y Mmogesib, And

ynpowieHund 6yp,eM rOBOPUTb, YTO NeEpeMEHHaA CoaepPXUT 3HAYEHUE.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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& Rawie Python Jomyciaenicd MEOKenTiEetH 08 NDUCEaLUESHUE

et anepafiong Paetocliiat 3 Sanues;
a, b =0, 1 a = 0
b =1
a=>5nn =1 a =10
b =10
|

B matemaTtunyeckmx BblpaXeHNAX B KavyecTBe onepaHaoB MOXHO MUCNOJ1Ib30BaTb

uenele yucna (1, 4, -5) nnun BelwlecTBeHHbIe (B NPOrpaMMUPOBaHUM UX €Llle Ha3biBaloT

yucnamu c nnasawowen Toukon): 4.111, -9.3. Ecnu oanH 13 onepaHOoB sABnseTcA

BeLeCTBEHHbIM YNACIIOM, TO B pe3yJibTaTe noJiydnTCcAa BelecCtBeHHoOe YNCIO.

MpocTtble apudMmeTnyeckmne onepauum Hag Ymcnamm

onepaTop onucaHue
X+y CnoxeHne
X-y BbluntaHue
X*y YMHOXeHne
x/ly HeneHve
I [eneHve c okpyrneHnem BHU3
xk Bo3BegeHue B cTeNeHb
% OcTaToK OT AenexHus
abs(x) Mogynb uncna
Mpumep:
= >>>5/3
" 1.6666666666666667
= >>>5//3
= ]
= >>> 5043
= 2

B >>> 5%%67

®m 67762635780344027125465800054371356964111328125

B >>>

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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MpuopuTeThbl BLINOMTHEHMA ONnepaLuvn
1)onepaumn B ckobkax;
2) BO3BEOEHME B CTEMNEHD;
3) yMHOXeHue u genexve (B Tom vucne // n %);
4) cnoxeHue 1 Bbl4UTaHMe.
Onepauunm ogMHakoBOro NpuopuTeTa BhINOMHATCA B NOPSAAKe 3anvMcy crieBa Hanpaso.
B >>> 2%
= -16
o >>> - (2%%)
= -16
B >>> (-2)%4
= 16
Ecnu BblpaxeHne CrivwKoM AfIMHHOE U He MOMEeLLLaeTCsa B OAHOM CTPOKe,
HeobX0aMMO 3aKNYNTb BCE BblpaKeHMe B CKOOKM (NepeHOC BHYTPU CKOBOK

paspeLlén).

BBoa v BbIBOA AaHHbIX
[na BBOAA 3HAYEHWN NEPEMEHHbIX C KraBuaTypbl B MpoLecce BbINOSHEHUS
nporpaMmmbl NCNOMb3yeTcs PyHKUNSA BBOAA
input («BBOAY):
®dopmam 3anucu pyHKyuu
<umsa_nepemeHHon> = input()
B ckobkax yHKUMM MOXHO yKasaTb COOBLLEeHWEe - KOMMEHTapun K BBOAUMbLIM
AaHHbIM:
a = input ("Beegnte konuyectso: ")
Mpw BbINONHEHMM onepaTopa:
*  KOMMbIOTEP NEPEXOAUT B PEXUM OXMAAHUSA AAHHbIX;
* nonb3oBaTeNb BBOAUT C KraBMaTypbl AaHHbIE B BUAE CTPOKU CUMBOJIOB;
* [ONS 3aBepLUeHWs BBOAA NONb30BaTeNb HaXMMaeT knasuwy Enter;

BBeJEeHHaA CTpPOKa 3anmcbiBaeTCA B YKa3aHHYIO NepeMEHHYIO.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Ecnu BBOgUTCA HE CTpOKa, a 4ucno, Heo6XxoaUMO BbIMOMNMHUTL npeo6pasoBaH|/|e

TUMNOB C NOMOLLbIO YHKUMI int (ons uenbix) u float (ana BeleCcTBEHHbIX).

- _____ hHampumep: _ ___________ Haokpawe:
: print ("BBemouTe CJIOBO M IOBa 4Ymucia:'") BBemuTe CJIOBO U OBa 4YKMcCia:

| X = input () HOJIb

| y = int (input()) 1

| z = float (input ()) 2

:_print(x, Yy, Z) Hons 1 2.0

MO>XHO B OQHOW CTPOKE BBECTU HECKOSIbKO 3HaYeHuin Yepea npoben. [ns atoro
ucnonbsyetca  QyHkuma  split  («pacwenuTb»). 3atem daHHble  Heobxoaumo

HpeO6p83088Tb K HY>XHOMY TUMy no oTaesfibHOCTU.

Hanpumep:
r ______________________________________ |
| a, b, ¢c = ("BeeouTe a,b,c uepes npobes: ") .split() I
la, b, c = (a), (b), (c) :
|
 print &, by ) |
Ha akpaHe:

BbiBOA AaHHBIX 13 ONepaTMBHOW NaMATU Ha 3KpaH OCYLLECTBISETCS C MOMOLLbLO
dyHKUMM BbIBOOA
print («ne4atatby):
¢ghopmam 3anucu ¢pyHKyuu
print(<sblpaxkeHne1>, <BblpaxxeHne2>, ..., <BblpakeHneN>)
* Ha 9KkpaH BbIBOOATCA 3HAYEHUS MEePEMEHHbIX W BbIPaXXEHUN, CTPOKOBbIE
3Ha4eHWs1 BbIBOAUTCA Ha 3KpaH 6e3 KaBblYek.
* BbIBOAMMbIE 3HAYeHUS pa3gensatoTes Npobenom (Mo yMmonyaHumio).
* [locne BbINOSHEHUS (PYHKLUUKM NPOUCXOANT aBTOMATUYECKUI nepexos Ha HOBYIO
CTPOKY.
Hanpumep:
print ("Macca pasHa", m, "kr");
Lnsa m=15 Ha akpaHe nosseumcs:

MaccaopaBHao15okr

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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3d0ecb u Oanee cumeoriom o 0603Ha4yeH npobern.

Bmecto npobena MOXHO wucnonb3oBaTb ApyrMe CUMBOMbI B KavecTBe
pasfnenuTens, ykasaB X Nnocre croBa sep («separator»).

UToObl ybpaTb nepexod Ha HOBYH CTPOKY MOCfe BbINOSIHEHUA onepartopa,

ncrnonb3yetca napameTp end

Hy>XHbIn BapuaHT OnepaTtop Ha akpaHe
BblBOAAa

Mo ymonyaHuio print (1, 20, 300) 10200300

bes pasgenutens print (1, 20, 300, sep="") 120300

Uepes 3angatyio w print (1, 20, 300, sep=", ") 1,020,0300
npooen

Kaxgpoe ¢ HoBoOM print (1, 20, 300, sep="\n") 1
CTPOKM 20

300

bes nepexoga Ha print (1, end="") 120
HOBYH CTPOKY print (20)

®PparmeHT nporpaMmmbl 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))

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx



KMPK BIrAP® ®I'60Y BO «KI'MY»
MO-26 02 03-O0[.08.M3

MHOOPMATUKA | C.148/233

a=1/3 03.333e-01
print ("{:10.3e}".format(a))

Mpumep
Hanuwwute nporpammy, KoTopas 3anpalwumsana 6bl y nonb3oBatens:

BapuaHT 0 PeweHue

- ®MO ("Bawwm pamunus, umsa, ot4ectso?")

OMTe BamM (amMmMnmmMo, MMA, OTUSCTEC

- Bo3pacrT ("Ckonbko Bam net?") p=input

o BaMm JgeT? ")

- MECTO XuTenbeTaa ("MAe Bbl XMBeTE?") |print (-

Mocne aTtoro BbiBOAMNA Bbl TPU CTPOKM: | p=int ("

"BaLIJe MMﬂ" BeeguTe Bam daMMIM, MMA, OTUeCTECO MBaHOE MEBaH HE;{HOEM‘-_{
Cronpko EBam jeT? 15

"Baw Bo3paCT" Tme Bu xM2ETe? YCOypMICK

Bame uma MeaHoE MeBaH MEBaHOEMU
Bam eospacT 15
BH ®MEeTe B YCOCOYVPMICK

"Bbl xuBete B"

3apaHua ona camocToATeNbHOW paboThbl (N0 BapuaHTamMm)
BapwuaHT 1

1) B pexnmMme NHTEPaKTUBHOIO KallbKyrnATopa HaNTW 3Ha4YEeHne Bblpa>KeHnA

-

!"-ll“l
=i tn

[
L
E

51107 -

%

2) Hanvwwute nporpammy, koTopas 3anpawmsarna 6bl y nonb3oBaTens:
Nms, damunus, BospacT, MecTo xutenbcrea

- hamunusa, nmsa ("Bawm pamunusa, nma?")

- Bo3pacT ("Ckonbko Bam net?")

- MecTo xuTenbcTea ("I'ae Bbl xusete?")

Mocne aTtoro BbiBOAUNA Bbl TPU CTPOKMU:

"Bawwu pamunus, nmsa"

"Bawu Bo3pact”

"Bbl xuBete B"

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx

')
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BapuaHT 2

1) B pexvMe UHTEePaKTUBHOIO KarnbKynsiTopa HanTu 3HaYeHMe BblpaXKeHust

395+ L) + 1
.20/ 900

2) HanuwwTe nporpammy, koTopasi 3anpawmsana 6bl y nonb3oBaTens:

Wwms, Nata poxaeHusi, ObpasoBaHue

- umsa ("Bawe, uma?")

- pata poxgeHnus ("Bawa pata poxgeHms?")

- obpaszoBaHue ("I'ae Bbl yuntecb?")

Mocne aToro BbiBOAUNa 6bl B 04HY CTPOKY Yepe3 ABa npobena CTpoku:

"Bawe nma" "[Jarta poxgeHus" "Bebl

BapuaHT 3

yuyntecb B "

1) B pexnmMme NHTEPaKTUBHOIO KallbKyrnAaATopa HaWUTW 3Ha4YeHne BblpaXXeHnA

2.75.10°

J43+1

2) HanuwwuTe nporpammy, koTopas 3anpaluveana 6bl y nonb3oBaTens:

damunuma, MecTo xutenbcTBa

- ®amunua("Bawa damunua?")

- mecTo xuTtenbcTea ("'ge Bol xuBete?")

Mocne aToro BbiBOAUNa 6bl ABe cTpoku: "Bawa damunma" n "Bol xusete B"

BapuaHT 4

1) B pexmnmMme NMHTEPaKTUBHOIO KallbKynAToOpa HanNTW 3HaYeHne BblpaXXeHnA

-

67 L
\ T+5.04

2)HanuwuTe nporpammy, kKoTopas 3anpaluveana 6bl y nonb3oBaTens:

+10%55°7 | _0.36.1072,

damunusa, MecTto poxaeHund, nodnmas MY3blKa

- ®amunusg, ("Bawa damunua?")

- MecTo poxaeHus ("I'ae Bol pognnunce?")

- my3blka("Kakas my3bika HpaBuTCcs?

Mocne aToro BbiBOAMMNA Obl TPY CTPO

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx

")

KN
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"Bawm uma, pamunmng”
"Bbl pogunuco B"

"Bawa nobumasa mysbika "

BapuaHT 5

1) B pexnmMme NHTEePakKTUBHOIO KallibKyrnAaTopa HaWUTWN 3Ha4YeHne BblpaXXeHnA

1 s
105 — 425 +é l+089.107% .12

6
2)HanuwuTe nporpammy, KoTopas 3anpaiuveana bl y nonb3oBaTens:

Nmsa, Pamunua, PO mambl, PUNO oTua

- ®NO (Hanpumep, "Bawmn dammnus, umsa, otyecteso?")

- Bo3pacrt ("Ckonbko Bam net?")

- mecTo xuTtenbcTea ("'ge Bl xusete?")

Mocne atoro BbiBoguna Obl B OOHY CTPOKY 4Yepes 3ansaTyo : "Bawum ums,

damunus, otyectso","Baww BospacTt”,"Bbl xuseTe B"

BapwuaHT 6
1) B pexume MHTEPaKTUBHOIO KanbKynsaTopa HanTu 3Ha4YeHne BblpaXXeHuUs
2.3.0.69

(3-(17.8° -0139-10* )+

2)Hanuwwnte nporpammy, KoTopas 3anpalwuvsana 6bl y nonb3oBartens:
Nwms, Nobumbin npeameT B wkone, Homep knacca

- nms ("Bawe nma?")

- nlobumbin npegmet ("Kakon Baw nobumbli npeameT B wkone?")

- Homep knacca ("B kakom knacce Bbl yuntecb?")

Mocne atoro BbiBOAMMNA Obl TPU CTPOKMU:

"Bawe nmsa", "Baw nodbumbin npeameT B wkone","Bbl yuntech B knacce Homep"

BapuaHTt 7
1) B pexume MHTEPaKTUBHOIO KanbKynsaTopa HauTu 3Ha4YEHME BblpaXXeHUs

g 18T
5 2ty e

2)Hanuwute nporpammy, KoTopast 3anpalunseana Obl y nosb3oBaTens:

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Nma, @amunusa, OtyectBo, Xoo66um

- ®NO (Hanpumep, "Bawm dammnus, umsa, otyectso?")
- X066un ("Yem Bbl yBnekaetecb?")

Mocne aTtoro BbiBOAWNA 6bl ABE CTPOKU:

"Bawmu nma, pamunus, otyectso”

"Bawe xobou"

BapuaHTt 9

1) B pexume MHTEepaKTUBHOIO KanbKynsaTopa HanTu 3Ha4YeHWe BblpaXXeHu s

0,09 (041107 +./026-107)+/568—+3 )

2)Hanuwwnte nporpammy, KoTopas 3anpaluveana 6bl y nonb3oBartens:

Nms, damunus, ntobumbli cnopT

- ®amunus, umsa ("Bawm doamunus, nma?")

- obpaszoBaHue ("B kakown wkorne Bbl yuntecb?")

- ®NO Bawero pykoogutensa no nHgopmatmkm ("ONO Bawero pykoBogutens
no nHdopmaTnkn?")
Mocne aTtoro BbiBogMMIa 6bl B 04HY CTPOKY Yepes npoben: "Bawu nuva, pammnna”

"Bbl yuntecs B wkone Homep: " "®NO Bawero pykoBogutensa no nHgopmatumke "
Bbi1600b!1 u npednoxeHus o npodenaHHoU pabome

CodepxxaHue omyema:

1. HaumeHoBaHMe npakTnyeckoro 3aHATUS;

2. Llenb 3aHaTus;

3. OTyeT 0 BbINOMHEHUN Ha Kaxabll 3Tan pasgena «CogepxaHue u nopsaok
BbIMNOSTHEHUS 3a4aHUsAY;

4. Cnmcok ncnonb3yemMbiX MICTOYHUKOB;

5. BbiBOAbI 1 NPeaIOXKEHUS;

6. [lata n nognuck KypcaHTa 1 npenogasartens.

Bonpocski 0nisi camonposepKu

1.Kak B s3blke Python HasblBalOTCA yKasaHWA KOMMNbIOTEPY, onpeaensiowue,

Kakme onepaunn BbIMONMHUT KOMMNbOTEP Ha AaHHbIMKN?

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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2.0npegenute nopsaokK BbINOJSTHEHUA onepauumn B yKasaHHOW
as=sJa = 5 * 4 ¥ (3 s 2)
NHCTPYKLNN?
3. CumBon # B Python o6o3Havaer ...
4.345, 6.8, KMPK - ... Tunbl gaHHbIX.

5.DyHKums input() — npegHasHaveHa ons ...

MNMpakTnyeckoe 3aHaTMe N2 12 OnepaTtop npucBauBaHusa. MaTtemaTu4yeckue
onepauMm € uUenbiMM U  BewecTBeHHbIMU CtaHpapTHble  YHKUUM.
MaTtematuyeckum moaynb math. CoctaBneHue nporpamm npodeccuoHanbHomn
HanpaBfeHHOCTH.

Llenb 3aHsmus:

1. M3y4nTb OCHOBHble MaTemMaTtunyeckme onepauusamu B Python;
YMeTb nucaTb KoAbl NporpamMm Ans peLleHna maTemMaTudecknx sagay;
N3yunTb cTaHgapTHble pyHKummn B Python;

lMo3HakoMUTbLCA C (*)yHKLI,MFIMI/I mMaTemMaTun4eckoro Mmoayns math;

a k~ wnN

YMeTb nucatb koAbl nporpamMm ana pacdeta MateMaTtund4eCknx beHKuMIZ;

UcxodHble Mamepuarsibl: TEOPETUYECKUA MaTepuarn, nporpamma Python

CodeprxaHue u nopsiOoK 8bINOHEHUS:
1. A3yunTb TeopeTnyeckyto 4acTb;

2. BbinonHutb 3aganHuvs.

TeopeTnyeckas 4yacTtb

Asbik Python, Gnarogaps HanuuuMioo OrpoMHoOro konudectsa 6ubnuoTtek Ons
pelweHna pasHoro poda BbIMUCAUTENbHLIX 3aday, CerogHs ABMNAETCA KOHKYPEHTOM
TakuMm naketam kak Matlab n Octave. 3anylieHHbIN B UHTEPAKTUBHOM PEXUME, OH,
drakTnyecku, NpeBpaLLaeTca B MOLLHbIN KarbKynsaTop.

3apaHua Ana camocToATeNIbHOW paboThbl

3apaHue Ne1

Paccuntante Ha kanbkynsatope Python

' T 1 ] -

3os - — 1 = .
L 20 ) 200

275 -10%
14,3 % 7T
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OTBeTbl gaHbl Ans TOro, 4tobbl Bbl ybeaunucb B MNPaBUNbHOCTM BalLMX

AEenCcTBUM B CUCTEME NPOrpaMMUpPOBaHUS.

B aTOM npakTtMyeckom 3aHsATMM pedvb noraet o6 apudmeTUdecknx onepaumsix,
AOCTYMHbIX B AAHHOM s3blke. ApucpmeTmyeckme onepaumm ndyymMm MpUMEHUTENBHO K
yucnam.

Ecnn B kayecTBe onepaHOoB HEKOTOPOro apuMdMETMYECKOrO BblpaXeHus
MCNOMb3yTCA TOMbKO LUenble 4ucna, TO pe3ynbTarT Toxe OyadeT uenoe 4ucno.
WNcknoueHnem sBnsieTcs onepaunss OeneHusi, pe3ynbTaToM KOTOpOM  SBNSETCS
BELleCTBEHHOe u4ucno. [lpy COBMECTHOM UCMONb30BAHMU  LEJNOYUCIIEHHBIX U
BELLECTBEHHbIX NEPEMEHHbIX, pe3ynbTaTt OyaeT BeLeCTBEHHbIM.

Lenble yncna (int)

Uucna B Python 3 nopaepxuBatoT Habop cambiX OBbIYHLIX MaTemMaTUYeCKMX

onepauun:
X+y CnoxeHwne
X-y Bbluntanve
X*y YMHOXeHune
xly Henexve
x Iy MonyyeHune uenon YyactTu OT AeneHuns
X%y OcTaToK OT AeneHus
-X CwmeHa 3Haka yucna
abs(x) Mogynb uncna
divmod(x, y) Mapa (x//'y, X % y)

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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X**y

BosBegeHune B cTeneHb

pow(x, y[, z])

X : Yucno, kotopoe TpebyeTcs BO3BECTU B CTEMEHD.
y : Yucno, siBnsioweecss CTENEHbIO, B KOTOPYH HYXHO
BO3BECTW NepBbIN apryMmeHT. Ecnn yncno otpuyatensHoe
unu ogHo m3 vmcen "x" unu "y" He uenble, TO aprymeHT
z He
Z : Yncno, Ha koTopoe TpebyeTcs NpoM3BECTU AeneHne
no moaynto. Ecnu yMcno ykasaHo, oxugaeTtcs, 4to "x" u
y" NONOXUTENbHbI 1 UMEKT TuM int.

npuHNMaeTCcA.

Mpumep npumeHeHUs Bbille ONUCaHHbIX Onepauui Haa uenbiMu Yucnamu

®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

BewecTtBeHHble yucna (float)

BellecTBeHHbIE YMCna NOAAEPXKMBAIOT TE Xe onepauuu, 4To n uensle. OgHako

(13-3a npeacTaBneHUs Yncen B KOMMbOTEPE) BELLECTBEHHbIE YMCria HETOYHbI, U 3TO

MOXeT NPpUBECTU K owmbkam.

I'Ipumep npnMmeHeHnsa BblleONUCaHHbIX onepauuﬁ Haa BewecCcTBeHHbIMU

yucnamm

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

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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I'Ipumep cocTaBlieHuda nporpamMmm ansa peweHus MaTeMaTU4eCKoM 3agaum

3agjaeTcss CTOMMOCTb O4HOW KHUTMM M KONMYECTBO NOKynaemMbIX KHWT. Hanucatb

nporpamMmmy BblHUCITIEHUNA CTOMMOCTU NOKYMNKN C BbIBOOAOM Ha 3KpaH.

[onucatb B nmporpammy onepaTopbl MpUCBavMBaHUSl, KOTOpble MO3BONWUAU Obl

npoCcyMMmnpoBaTb HECKOJIbKO 3HAa4YEHUN CTOMMOCTH NOKYMKN

P

| & 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:& Col0
PeweHune
| # 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

3apaHua AnA caMoCToATeNIbHOU paboThbl
3apaHue Ne2
1. CocTaBuTb NpOrpamMmy, MEHSIOLLYI0 MEeCTaMn 3HaYeHUSA OBYX NePEMEHHbIX

2. CocTtaButb nporpamMmmy ana BblHnUcneHund nnowaan TpeyrosfibHMKa no n3BeCTtHbiM

OJTMHaM ero CTOpoH.
LokymeHm yripaensemcs npogpaMMHbimMu cpedcmeamu 1C: Kosnneox

dopmy HQOF%&‘S"%V?HI:H ocrgy ﬁpCL‘lylﬁ Qp(eﬁ'-'aﬂy, QOfHﬂfiyyg GHF: K(Kf’?% C)
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3. 3apaeTcs 3HaYeHue CKOpoCTU U BpeMeHW. Hanuwunte nporpammy, kotopas
3anpallmBarna ckopocTb, BpeMS U paccymTbiBana 6bl NPOMAEHHbIN NyTb C

BbIBOAOM Ha 3KpaH.

4. OonuwwuTe B NpeabiayLlyto NporpaMmmMy onepaTopbl IPUCBanBaHusi, KOTopble

no3Bonsnm 6bl NPOCYMMMPOBAaThL HECKOSBKO 3HAYEHWI MPONAEHHOMO NYTY.

5. 3apaeTtcs 3Ha4YeHMe CTOMMOCTU OAHOro Guneta B KMHOTeaTp M KONMYECTBO

nokynaemblx 6uneToB. Hanncatb nporpammy BblYMCIIEHUSI CYMMbI K onsiaTe.

6. 3apaeTcs KONMYECTBO BBEAEHHbIX OLIEHOK MO pasfnyHbIM NpeamMeTaM OAHOro
obyuyatoLLero, HanMcaTb NporpaMmmy HaxoXxaeHus cpegHero 6anna aToro

obyyatoLero.

7. * CocTaBUTb NporpamMmy, BbIYMCASIOLLYO CYMMY Ldp BBEAEHHOIO C

KnaBmaTypbl LLeNoro TpExaHayHoro ymcna

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

BonblWMHCTBO cTaHAapTHbIX yHKUMK s3blka Python pasbutbl Ha rpynnbl no
Ha3Ha4YeHWto, Kaxaas rpyrnna 3anucaHa B OTAenbHOM (panrie, KOTopbi HasbiBaeTcH

MoayneM.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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K npuMmepy, Bbl HanuUcaliM HECKOJIbKO [MOJIe3HbIX (*)yHKLl,MVI, KOTOpbl€ 4acCTo

ncnonb3yeTe B CBOMX NporpammMax. UTobbl kK HUM GbICTpo obpaluaTtbes, yAo6HO Bce 3TU

OYHKLMM NOMECTUTb B OTAENbHLIN ddans 1 3arpyxaTb UX oTTya.

Mpumep
1. C03,1:|,a|7|Te COOCTBEHHbIE beHKLl,I/II/I Ona BblYUCINEHUA CrefyrLWwnX Bblpa)KeHI/IIZ
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 =+

Col: 4

m

B Python Takue dhannbl ¢ Habopom byHKUMIN U HasbiBalOTCsA Moaynsmu. [Ons

TOro 4toObl BOCMNONbL30BaTLCA (DYHKLMUSMU, KOTOPbIE HaxoAsaTcsl B 9TOM Mopyrne, ero

HeobX0AMMO MMMOPTUPOBATL C NOMOLLIbIO KOMaHAbl import:

BubnuoTteka (Mmoaynb) math

B craHpaptHyto noctaBky Python

BxoauT 6ubnuoteka math, B KOTOpOM

coaepXuTcs 6onbLUOe KONIMYECTBO YaCTO UCMOSb3yeMbIX MaTeMaTUYECKNX OYHKLIMIA.

[ns paboTbl ¢ 4aHHLIM MOAYNEM ero npeaBapuTenbHO HY>XHO UMMOPTUPOBAT.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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File Edit Format Run Options Window Help
1mport math

| # nomkJsouaeM Bce QYHKUMM M3 MOOyJis math |
| from math import *

from math import *

>>> math.sqrt(9)
3.0

>>>

PaccmoTpum Hanbornee yacto ncnonb3lyemblie hyHKLMu moayna math

math.ceil(x) Bosepaluaet 6nkaniwee Lenoe Yicno bonbluee, Yem X

math.fabs(x) BosBpaluaet abcontoTHOE 3HaYeHne Yncna X

math.factorial(x) BbluncnseT akropuan x

math.floor(x) BosBpaluaeTt 6nwkarniee Lenoe YMCro MeHbLLEE, YEM X

math.exp(x) Bbluncnset e**x

math.log2(x) Jlorapncm no ocHoBaHuto 2

math.log10(x) Jlorapndm no ocHosaHmo 10

math.log(x[, base]) Mo ymon4yaHuio BbluMcnseT norapngm no OCHOBaHUIO €, ONONHUTENBbHO
MOXHO yKa3aTb OCHOBaHWe forapudma

math.pow(X, y) BbluncnseT 3HavyeHne X B CTENEHN Y

math.sqrt(x) KopeHb kBagpaTHbIN OT X

Mpumep NnpMMeHeHUA BblWeOonUCaHHbIX PYHKLUMI HA4 Yncnamm

B nporpamme onpegeneHbl 4 nepemMeHHble - a, b, ¢, d, Kaxagas uU3 KOTOPbIX
ABMSEeTCA NMOO LeNbIM YMCoM, N0 BeLLECTBEHHbIM, MO0 oTpuUaTENbHbBIM.

KomaHgon print() BbIBOOUTCA 3HA4YeHME KaXOOW MNEepeMeHHOM Ha 3KpaH npwm
BbIMNOSTHEHUWN NMPOrpaMmbl.

B nepemeHHyto z nomelLaeTcs pesynbTaT BbliNONHEHUS pyHKUMK Mmoayns math.

3atem komaHgom print() BeIBOAUTCS coobLLeHe B BUAE MCNONb3yeMOn (OYHKLNN

N eé apryMeHTa u pesynbTaT e€ BbINOoSHEeHUS.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, 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 nporpammel 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|

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyaribHOCMb 8epcuUU M0 opuauHay, xpaHsuwemycs 8 1C: Konnedx
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Pe3ynbTaT BbINONHEHMS NPOrpamMMbl C MPUMEHEHEM YHKUMIA Moaynst math

TpuroHomeTpuyeckue cpyHkumMmn moayns math

math.cos(x)

BosspawuaeT cos uncna X

math.sin(x)

BosspaluaeT sin uncna X

math.tan(x)

BosspaluaeT tan ymcna X

math.acos(x)

BosspawuaeT acos yucna X

math.asin(x)

BosBspauuaeT asin uncna X

math.atan(x)

BosspawiaeT atan yucna X

MpumMep npumeHeHUs BbiweonucaHHbIX PYHKUUI Hag Ymcnamm

B nporpamme onpepaeneHa nepemeHHas X, cogepxatlas Lernoe Yucro.

3HayeHne nepeMeHHoOM BbLIBOANTCA KOMaHAoW print() Ha akpaH.

B nepemMeHHyr Z nomeuwaeTcqa pe3yrnbTaT BbIMNOJIHEHUA Tpl/lFOHOMGTpI/I‘-IGCKOﬁ

dyHKUMM mogynsa math.

3atem komangoun print()

BbIBOAUTCS coOOlleHMe B BuOe WCMNONb3yemMomn

C*)yHKLI,I/II/I neeé apryMmeHTa un pesynbrtart €€ BbIMOSTHEHUS.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 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 nporpamMmmbl C UCNOSIb30BAHNEM TPUTOHOMETPUYECKUX (DYHKLMA MOayNA

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 BbIMOSHEHNS nporpaMmmbl c NPUMEHEHNEM
TPUrOHOMETPUYECKUX PYHKLUMIA Moayrs math

KoHcTaHTbI:

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyaribHOCMb 8epcuUU M0 opuauHay, xpaHsuwemycs 8 1C: Konnedx
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e math.pi - yicno Pi.

e math.e - yncrno e (aKcnoHeHTa).

Mpumep

HanuwwuTe nporpammy, kotopas Obl Bbluucrana 3agjaHHoe apudmMmeTudeckoe
BblpaXXeHne npu 3afaHHbIX NepemMeHHbIX. BBoO nepemMeHHbIX OcCyLecTBNseTcs C

KIiaBuaTypbl. BbiBecTn pesyrnbTaTt C 2-M$5 3HaKamu nocrie 3ansiTom.

BapuaHTt 0
9t + 10 cos(x)
= *
Vvt — [sin(t)]
x=10; t=1
PeweHune

CHavana vmnopTtupyem mogynb math. [Ona aToro Bocnonb3yemcs KoMaHOon
importmath.

3atem criegyeT BBECTM 3HAYEHUS ABYX NEPEMEHHbIX Lienoro tmna x u t.

[ns BBOOA AaHHbIX MCMONb3yeTcsl KoMaHaa input, HO Tak Kak B YCMOBUW [aHbl
uernble Yynucna, To HY)KHO CHa4vana onpegenuTb TUN nepemeHHbIx: x=int(), t=int().

OnpepenvB TuUN NEpeMEHHbIX, cregyeT WX BBECTWU, AN 9TOro B CKOBKax
KomaHabl int() Hy>kHO HanucaTb komaHgy input().

[Onsa nepemeHHOM X 3aTO BbIMMAAMT Tak: x=int(input("coobweHne npu BBOAE
3Ha4veHus")).

[nsa nepemeHHon t aHanornyHo: t=int(input("coobLlieHne npu BBOAE 3HaYeHNs")).

Cnepayowmn war - 3To cocTaBneHve apnMeTU4EeCKoro BbipaXXeHus, pesynbtaT
KOTOPOro NOMECTUM B MEPEMEHHYIO Z.

CHavana COCTaBuUM yucnuTens. Boirnagetb OH Oynet Tak:
9*math.pi*t+10*math.cos(x).

3aTeM HyXXHO COCTaBUTb 3HaMeHaTerb, NPy 3TOM 06paTUM BHMUMaHUE Ha TO, YTO
yncnuTenb OenuTCA Ha 3HameHaTenb, NO3TOMYy U YUCNUTENb, U 3HAMEeHaTemNb HYXXHO

NOMECTUTb B CKOBKM (), @ MeXay HUMM HanucaTtb 3HaK geneHus /.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Boirmagete 310 6yger Tak:  (9*math.pi*t+10*math.cos(x))/(math.sqrt(t)-
math.fabs(math.sin(t))).

MocnegHuM warom ABNAeTCA yMHOXeHUE Apobu Ha 3KCMOHEHTY B CTEMEHM X.

Tak Kak yMHOXaeTca BcA Opobb, TO credyeT COCTaBfEeHHOE BblpaXeHue
nomMecTuTb B CKOOKM (), @ ke NoToM HanucaTtb pyHKumo math.pow(math.e,x).

B pesynbTaTte BbipaxkeHne 6yget umeTb BUA;
z=((9*math.pi*t+10*math.cos(x))/(math.sqrt(t)-
math.fabs(math.sin(t))))*math.pow(math.e,x).

Mpn cocTaBneHuM [AHHOIO BbIpaXeHus cnegyetr obpaTuTb BHUMaHWE Ha
KONMMYECTBO OTKPbIBAIOLLMXCA N 3aKPbIBAKOLLNXCS CKOBOK.

KomaHngon print() BbiBegem 3HadYeHMe nepemMeHHon, oTdopmMaTupoBaB €ro
komanaon format.

Cam cbopmaT 3anucbiBaeTcd B anocTpodax B ourypHblx ckobkax {}.

B 3agave TpebyeTcsa BbIBECTM YMCNO C ABYMS 3HaKaMu nocre 3ansTon, 3Ha4uT
Bug cpopmarta Oyget BbirnageTb crneayowmm obpasom: {0:.2f}, rae 2 - 3TO KONUMYECTBO
3HakoB nocne 3ansaton, a f ykasbiBaeT Ha TO, 4YTO hopMaTMpyeTCa BeLleCTBEHHOE
yncno. lMpn 3ToM nepea 2 HYXHO NOCTaBWUTb TOYKY, YKasaB TEM CaMbiM Ha TO, 4TO

dhopmaTUpyeM MMeHHO ApobHYyto 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))

Pe3ynbTar

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, 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 = 2762685.71

>>> |

BAPUAHTbI 3A0AHUIA

BapwuaHT 1.

1+L+_— bh=x ) 7 —{y+3)
BbluncnuTb. 2 4 n b=xlarcigZ +e) T ecMXx=2;y=6:z=
7.
BapwuaHT 2.
3+ e
f't‘:ﬁ: EJ=1+|.1'—.1'|+-('1 ) +|' | :
BbluncnuTb +aly—1gZ) 2 3
ecrm x=5y=1z2=4.
BapwuaHT 3.
_l+ecos(y—-2)
1+ 1) x+1v/x? +4) P 4sint o
a= V)—= —,
Bbluncnntb € +1(="+4) 7] ecm x =1; y=12;z =
6.
BapwuaHrT 4.
a=1+ al -
22, X .\ .z
- — b=(l+arcsin x~ +1g° =);
BbluncnuTb yea 3y, 2
ecmx =11;y="5;2=10.
BapwuaHrT 5.
2cos(x—1/6) -2
Bblumncnntb = - " 3+z°/3 ecmx=15y=7,2=3

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyaribHOCMb 8epcuUU M0 opuauHay, xpaHsuwemycs 8 1C: Konnedx
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BapuaHT 6.

e 1+5i11‘(.1'—.1'P ﬁ _ : 1

2+ o= 2x /(1 4+ % p7) b =cos™(arctg—);

BbluncnuTtb ' " I ecnu
X=3,y=4,2=5.
BapwuaHT 7.

ﬂ:ln‘fﬁ‘—ﬁ)(h‘—%): 5=_1-_L+1:=
BbluncnuTs T4y, I3

ecnn X =5; y =3; z =17.
BapwuaHrT 8.

_‘ sin*[3x + 3537 +15]

ﬂ_ - " -
H(ux-‘ +60° -2  +3.14] | b=1g(7x’ + o),

Bbluncnutb * ecnm
X=7,y=4,z2=8.
BapuaHT 9.
\/ [sin Sy [+17x N 3
TVl —sin 4 v-cos(=2 3 " Y3+ |re3xt —sin 51|
Bbluncnntb (1-sin 4-y-cos(=" +18)° |” v J| ecnm
x=17,y=16; z=15.
BapwuaHnT 10.
. . . Co =
q= ] _Sa{cc:c::s. .1‘ ‘ b=tg 3Z|' i _|.
ELETAT +cosx” |
Bbluncnntb (c xy) n . '~ ecnu
X=6,y=7;2=8.
BapwuwaHnT 11.
P . h:—Bf
a=10-In (.T—nll.'_'l.'_'lil'l')(:—:l—:_rj; b=2x"+ Y
Bbluncnutb R e ecn
Mx=3y=42=5
BapwaHT 12.
cos x+5sin” vy
o = -
]n|2:+:'"|
Bbluncnutb " ec

nmmx=4;,y=5z2=6.
LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx




KMPK BIrAP® ®I'60Y BO «KI'MY»
MO-26 02 03-O0[.08.M3

NHOOPMATUKA | C.166/233

BapwuaHT 13.

Bbluncnutb ecnu

x=5y=6z=17.

BapwaHnT 14.

|" v v

e . b= :

a= -
lsmx (sm”x—23cosz))

Bbluncnutb
ecrim x=8;y=9;z=10.

BapwuaHnT 15.

=5 =

ﬂ=:—|jr‘ —x°

+ y(aresin(z —e“ ™))
Bblumncnntb "

x—cos (v +2)

S+n(v—35x | -"l.-l'_\]-"_D . ecrm x=9;y=10;z=11

Bbi1600b! u npednoxeHus o npodenaHHoU pabome

CodepxxaHue omyema:

1 HaumeHoBaHWe NPaKTUYECKOro 3aHATUS;

2 Uenb 3aHaTus;

3 BapwaHTt 3apgaHus;

4 Ot4yeT 0 BbLINOMHEHUN Ha Kaxabli 3Tan pasgena «CogepxaHue u nopsaok
BbINOSTHEHUS 3aaHuUsY;

5 Cnncok ncnosnb3yemMblX UCTOYHUKOB,

6 BbIiBOObLI 1 NpeanoXeHus;

7 [Data n nognuck KypcaHTa v npenoaasaTens;

Bonpockl 015 camornposepKu
1 MNepeuncnute matemaTmyeckme onepauumn aAns LenbiX Yncen.

2 [Nepeuncnute 4acTo ucnonb3ayemble PyHKLMM Mogynsa math.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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3 lNepeyncnute TpuroHoMeTpudeckue PyHKUMM moayns math.

4 Kak co3gaTtb CBOK CODCTBEHHYHO OYHKLMIO?

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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MNpakTnyeckoe 3aHsaTue Ne 13 lposepka ycnosun B Python. CuHTakcuc
If If-else,if-elif-else. CocTtaBneHue nporpamMm C MPOBEPKON YCNOBUMA u3
npoceccuoHanbLHON AeATENbHOCTM.

Llenb 3aHsmus:

1. MNMo3HakomuTbCA co cTpykTypon BeTeneHue (if, if-else, if-elif-else);

2. Hayuutbca pabotaTtb C uyucnamm M CTPOKaMu MUCMOMb3ysi CTPYKTYpY
BETBIIEHME;

3. YMeTb nucaTtb Kogbl NporpaMm € MCNOSfb30BaHNEM CTPYKTYPbl BETBNEHMS;

4. dopmupoaTb OK5, OK6, J1IP26, JIP30 .

UcxoOHbIe OaHHbIe: TEOPETUYECKNI MaTepman, nporpamma Python

CodeprxkaHue u nopsiOoK 8bINOIHEHUS:
1. N3yunTb TEOPETUYECKYIO YaCTb;

2. BbinonHutb 3aganHus.

TeopeTuyeckas 4acTb
Hanbonee 4acto normyeckme BbIPaXEHUS MCMNONb3YTCA BHYTPM YCIOBHOM

NMHCTPyKuumn  if:

if << ycnoesue >>:
<< BNOK Bblpa>keHunn >>
v ~

\

~
~
~

A Brnok BelpaxkeHun
BbINOSIHAETCH,

'
OTctynei! 4 npo6ena no
™ P ecnun ycnoswve True

yMOnuaHuio nnn oguH Tab

YcnoBHbIN onepaTtop BeTBneHus if, if-else, if-elif-else

Onepatop BeTBneHusa if no3BonseT BbINONHUTL  OnNpefeneHHbln  Habop
WHCTPYKLUUIN B 3aBUCUMOCTU OT HEKOTOPOro yCroBus. Bo3aMOXHbI crneyowime BapuaHThl
NCMNOnb30BaHUS.

1. KoHcTpykuums if

CuHTakcuc onepartopa if BbIrnsaauT Tak:

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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if nornyeckoe BbipaxxeHue:
komaHga_1

KomaHnpa_ 2

KOomMaHga_n

Mocne onepaTtopa if 3annceiBaeTcs norMyeckoe BblipakeHue.

Hanomnum, INornyeckoe BblpaXeHne — KOHCTPYKLUNSA A3blKa
NpOrpamMMMpoOBaHus, pPe3ynbTaTOM BbIYUCIIEHNS KOTOPOW SBMASIETCA «UCTMHA» WIK
«JIOXKbY.

Ecnn 3710 BblpaXkeHne UCTUHHO, TO BbLINOSHAKTCA MHCTPYKUUKW, onpeaensemble
AaHHbIM onepaTopomMm. [locne yCrnoBHOIO BbIPaXXEHUS HY>KHO NOCTaBUTb ABOETo4ME “:”.

Mporpamma 3anpalumBaeT y Nonb3oBaTens ABa 4YMCra, 3aTEM CPaBHUBAET UX U
€CNn 4Yncrna pasBHbl, TO €CTb Nornyeckoe BblpakeHne A==B UCTMHHO, TO BbIBOAUTCHA

cooTBeTCTBYHOLLEE coobLLeHue.

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 nporpammbl 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 |

PesynbTaTt BbINOMHEHNSA NPpOrpaMmMbl C UCNOSTb30BAHNEM YCNOBHOMO onepaTtopa if

2. KoHcTpykuus if — else

BbiBatoT cnyyaum, korga Heob6xooMMO NpeayCcMOTPeTb anbTepPHATUBHbBIA BapuaHT
BbIMOSIHEHUSA NporpaMmmbl. T.e. NpU UCTUHHOM YCITOBUM HYXXHO BbINOSTHUTL O4MH Habop
WHCTPYKLUIA, NPW NOXHOM — ApYyron. [1ns aToro ncnonb3dyeTtcst KOHCTpyKuus if — else.

CuHTakcuc onepartopa if — else BbIrnaguT Tak:

if nornyeckoe BbipaxeHue:

komanga_1

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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KomaHga 2

KomaHga_n
else:
komaHga_1

KomaHga 2

KomaHaa_n
MporpammMa 3anpalunBaeT y nonb3oBaTtens ABa Yucna, 3aTemM CpaBHUBAET UX U
€CINN YMcna paBHbl, TO eCTb NorMyeckoe BblpakeHne A==B WCTMHHO, TO BbLIBOOUTCH

COOTBETCTBYHLLEE CcOOOLLIeHMe. B npoTMBHOM crnyyae BbIBOAUTCS COOOLLEHME, 4TO

YyClla HeE 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:

plrint('A He paBuo BT)

Mpumep nporpammbl Ha Python

Frr ================================ HEEESTART
Bl

EeegmTe A:

10

BeegMTe B:

5

& He paeHC B
> |

PesynbTat BbINOMHEHMS NPOrpaMMbl C UCMONb30BaHMEM YCIOBHOMO oneparopa
if-else
3. KoHcTpykuums if — elif — else

Ana peanusaunn BbIBOpa M3 HECKOSbKUX anbTepHaTUB MOXHO MCMNONb30BaTb
KoHCTpyKuwmto if — elif — else.

CuHTakcuc onepatopa if — elif — else BbIrNAgUT Tak:

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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if nornyeckoe BblpaxeHue_1:
komaHga_1

KomaHnpa_ 2

KomMaHga_n
elif nornyeckoe BbipaxeHue_2:
kKomaHnga_1

KomaHnpa_ 2

KomMaHga_n
elif nornyeckoe BbipaxeHue_3:
kKomanga_1

KomaHga_ 2

KOMaHga_n
else:
komaHga_1

KomaHga_2

KOMaHga_n

Mporpamma 3anpalumBaeT YUCNO Yy MOMb30BaTeENs U CPpaBHWBAET e€ro C Hyném
a<0. Ecnv OHO MeHbLUe Hyns, TO BbiBOAMTCA coobuieHne o6 atom. Ecnu nepsoe
niornyeckoe BblpaXkeHWe He WUCTUHHO, TO MporpaMmMma nepexoamuT Ko BTopomy - a==0.
Ecnv OHO MCTWHHO, TO nNporpamma BbiBegeT cOooOLieHne, YTO YMCMO PaBHO HyIIO, B
NPOTMBHOM criydae, ecnn oba BblleyKa3aHHbIX JIOMMYECKNX BbIpaXKeHUs1 OKa3anucb

JTOXKHbIMW, TO NporpamMmmMa BbiBegeT cooOLeHne, 4To BBEAEHHOE Yncno bonblie HYn4.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 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 nporpammel 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

PesynbTaT BbINOSHEHWUSI NPOrpamMmmbl C MCNOSIb30BaHMEM YCIIOBHOMO onepaTopa

if-elif-else

Mpumep

BapuaHTt 0

[aHo 3 uncna. Hantm MmHumaneHOe cpeam HUX U BbIBECTU Ha 9KpaH.

PeweHue

Ons MPOCTOThbI MOCTPOUM 6J'IOK-CXGMy 3agadn.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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CHAAND

w

T b= ] T a=c ]
L J \ ¥ w < ¥

min=c ‘ min=h min=c min=a

| ra

/ Breiaoa min
E =

e

(_KOHEL,

Komangamum

a=input(")

b=input(")

c=input(")

BBEAEM TpW ymcrna, NPMCBOMUB 3HAYEHNSA NepeEMEHHBIM a, b, C.

YCnoBHOW KOHCTpyKumen if-else npoBepMM Ha WUCTUHHOCTb fornyeckoe
BblpaxxeHne a<b. EcCnuM OHO WMCTMHHO, TO MepexoaumM Ha MNPOBEPKY JOrMYeCcKoro

BblpaXeHnsi a<c. Ecnm OHO WCTMHHO, TO nepemMeHHon "y" npUCBOUM 3HayYeHue

nepemeHHon "a", T.e. "a" OygeT MMHMManNbHbLIM, @ WHa4ye "y" NPUCBOUTCHA 3HaAYEHue
nepemMeHHon "c".

Ecnv B Hayane nornveckoe BbipaxeHue a<b okasanocb NOXHbIM, TO Nepexoamm
Ha NPOBEepKy OPYroro forMyeckoro BblpaxxeHus b<c.

Ecnun oHo uctnHHO, TO "y" NpucBonTCA 3Ha4YeHne nepemeHHon "b", nHadve "c".

KomaHngowm print() BbIBOAMM MUHMMarnbHOE 3Ha4YeHMeE.

Mpumep nporpammei:

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, 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
y=c
b<c:
y=b

y=c
print ('MMHMMANLHOS:

er]

Pe3ynbTaT BbIMONHEHMS NPOrpamMMbl:

BEeOIMTs lLelos WHMCIIo
2

BEeouMTs Lellos WMo
5

BEEeIuMTs lLelos WHOIIO
1

MuHMMaIbHOo=: 1

3apaHua onAa camocTosATeNbHOU paboThbl (N0 BapuaHTamMm)

BapuaHT 1

ﬂ,aHbI TPW UenbiX Yncna. Bbl6paTb M3 HUX Te, KOTOpblE NpuHaanexXart nHTepeany

[1,3].

BapwuaHT 2

[aH Homep roga (nonoxutenbHoe uenoe Yncno). OnpeaenuTb KONMYecTBO AHEN

B 9TOM rofy, yunTbiBad, 4To OBOblYHbLIM rog HacuuTbiBaeT 365 AHEN, a BUCOKOCHbIN —

366 aHen. BUCOKOCHbIM cuyuTaeTcsa roq, Aenswumnca Ha 4, 3a UCKITIOYEHMEM TeX roaos,

koTopble aenarca Ha 100 n He genstes Ha 400 (Hanpumep, roabl 300, 1300 n 1900 He

ABNATCA BUCOKOCHbIMK, @ 1200 n 2000 — asnsatoTcs).

BapuaHT 3

HanucaTtb nporpamMmmy BblHUCITIEHNA CTOUMOCTU TMOKYMNKM C Y4YE€TOM CKUOKWU.

Cknoka B 3% npepocTaBngeTcsd B TOM criyyae, ecnv cymma nokynku 6onbwe 500 py6.,

B 5% - ecnu cymma 6onblue 1000 pyo.

BapuaHT 4

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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Hanucate nporpammy, kotopass ©Obl MO BBEAEHHOMY HOMEpPY eAUHWLbI
namepeHna (1 — kunorpamm, 2 — munnurpamm, 3 — rpamm, 4 — TOHHa, 5 — LeHTHep)
n macce M BblgaBarna cOOTBETCTBYHOLLEEe 3HaYEHME MacChbl B KUMOrpaMmax.

BapuaHT 5

Hantn KocMHyC MMHUManbHOro 13 4 3agaHHbIX Yncern.

BapuaHT 6

BbIBECTM Ha 3KpaH CMHYC MakCUMaribHOro U3 3 3aaHHbIX Yncern.

BapwuwaHT 7

[aHbl TPM CTOPOHbLI OAHOrO TPEYrofibHUKa U TPU CTOPOHbI APYroro TpeyrosibHuKa.
Onpegenutb, 6yayT Ny 3TU TPEYroSIbHUKN PAaBHOBESTUKUMU, T. €. UMEIOT NI OHU PaBHble

nnowaan. Ecnn ato He Tak, To BbiBecTU «Foullll»

BapuaHT 8

CocTtaBbTe nporpammy noacyéTta nnowaan paBHOOELpPEHHOro TPEeyrofibHUKa.
Ecnu nnowaab TpeyronbHWKa YE€THas, pasgennTb €€ Ha 2, B NPOTUBHOM Crlyyae
BbIBECTU coobLeHne «He mory genutb Ha 2!»

BapuaHT 9

CocTtaBuTb Nporpammy, KoTopasi no gaHHoMmy umcny (1-12) BbiBOAUT Ha3BaHWe
COOTBETCTBYHLLENO EMY MECsILIA HA aHITIMACKOM S3bIKe.

BapuaHT 10

CocTtaBuTb NporpaMmMmy, OCYLLECTBASIOLWYH NepeBos BenvyMH U3 paguvaHHom
Mepbl B rpagyCcHyo nnum HaobopoT. Nporpamma ormkHa 3anpalumBaTth, Kakou NepeBos
HY>KHO OCYLLIECTBUTb, U BbIMONHATL YKa3aHHOE AENCTBUE.

BapwuaHT 11

[aHo Tpu Yucna. Hantu Konm4ecTBO NONOXMUTENBHbLIX YACEN CPpeaun HUX;

BapuaHT 12

Ecnu penctButenbHble 4YnMcna X U Yy — OAHOrO 3HakKa, HaluTum UX cpegHee
reomMeTpuyeckoe, B MPOTUBHOM Clly4ae HauTu Ux cpegHee apudmeTnyeckoe.

BapwuaHT 13

OnpepennTb, CyLWeCTBYET N NPAMOYFOSIbHbIN TPEYrofIbHUK CO CTOPOHaMMU X,Y,Z.

Ecnn — ga, BbluMcnnTb €ro nnowlagb.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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BapuaHT 14

OnpepennTb, cywlecTByeT N TPEYronbHWK C AfIMHamMK CTOpoH a, b, ¢c. Ecnn —
Aa, BblYMCIIUTL ero nrowanb no popmyne 'epoHa.

dopmyna NepoHa nmeeT BUA;

S=p(p-a)(p-b)(p-c), roe p=12(a+b+c)

BapuaHT 15

Bblumncnutb 3HauveHue gyHkumm f(x), ecnum
4 j

05— 4‘x\ , x>0
J(xX) =17 sin?x?

, x<0
| \x+1

Bbi1600bI1 u npednoxeHus o npodenaHHoU pabome

CodepxxaHue omyema:

1. HanmeHoBaHMe NpakTUYeCcKoro 3aHATUS;

2. Llenb 3aHaTug;

3. OT4yeT O BbINOMHEHUN HA Kaxabl aTan pasgena «CoaepxaHue M nNopsaoK
BbIMNOJSTHEHUS 3a4aHNA»;

4. Cnucok ncnosb3yembiX MCTOUYHNKOB;

5. BbiBOObI M NPEANOXEHWS;

6. ,ElaTa M noanncb KypcaHTa v npenogaBarterns.

Bonipocsi 0nisi camonposepKu

1. Kakon BblMMCNIUTENBHbIN NMPOLIECC HA3bIBAETCA Pa3BETBNAIOLWMNMCA?
2. OnunwmnTe cuHTakcuc onepaTtopa if.

3. [lanTe onpeaeneHune noHATUIO «NOrMYEeCKOe BblpaXKeHne»

4. OnuwunTte KoHcTpykumto if-elif-else.

5. YUto no3BonsieT BbINOMHUTL onepaTop BeTBrneHus if.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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MNMpakTuyeckoe 3aHsATMe Ne 14 Peanusauumsi LUKNMYECKUX anroputMoB B
Python. CuHTakcuc uukna c npeaycnoBuem u nocrtycnosuem. CocraBneHue
nporpamMmm npodeccuoHarnbLHOU HanpaBneHHOCTH.

Llenb 3aHsmus:

1. To3HaAKOMUTBCS C LMKITUYECKUMU KOHCTPYKUUAMMU;

2. YMeTb nucaTtb KoAbl NporpamMm, cogepxalime UUKIMYeckme KOHCTPYKUMU C
while;

3. ®dopmuposatb OK5, OKG, JTIP26, JTP30 .

UcxoOHbIe OaHHbIe: TEOPETUYECKNI MaTepman, nporpamma Python

CodepxxaHue U nopsiOoK 8bINOMTHEHUS:
1. VIayunTb TeopeTmnyecKyto 4YacTb;

2. BoinonHuTb 3aganHus.

TeopeTuyeckas 4acTb

B Python cywecTBytoT ABa TUNa LUMKNNYHbIX BblpaXXeHWUM:

e Uukn while c npegycnosmem 1 MOXHO opraHn3oBaTtb wWhile ¢ noctycnosuem

e Lukn for — (n3yvyaem Ha cnegyoweM NpakTUYECKOM 3aHATUM).

1. Uukn while B Python Ljukn ¢ npedycnosuem (c 3adaHHbIM ycrioeuem
npodomkeHus pabomel, yukn «[MOKA»)

NHcTpykums while B Python noBTopsieT ykasaHHbIi 6510k Koga Ao Tex nop, noka
yKasaHHOe B LINKIe ormyeckoe BblpaxkeHne byaeT octaBaTbCA UCTUHHBIM.

CwuHTtakeuc umkna while:

while nornyeckoe BbipaxxeHue:

komaHaa 1

KomaHaa 2

KoMaHga n
Mocne kntoyeBoro crnoBa while ykasbiBaeTCs YCNOBHOE BblpaXKeHWe, U noka 3To
BblpaXeHne BoO3BpallaeT 3HadeHue True, OyaeT BbINOMHATLCA OMOK MHCTPYKUMNA,

KOTOpbIN NOeT ganee.

while <ycnoBue>:
QKyMeHM ynpaesiiemcs npoepammMHeIMU cpedcmeamu 1¢: Konnedx

<
Oox_orep a??;%eep:: akmyarnbHOCMb eepcuy no opuaufiany, XxpaHswemycs|e 1C: Konnedx
HeT

na
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3adayva

JTbKHUMK B nepsbIN AeHb TPEHUPOBOK npobexan 10 KM.
Kaxkabin cnegywowmMn  OeHb  OH yBenuumBan npongeHHoe paccrosiHne
Ha 10% OT npongeHHoro B npeablaywunn geHb. B kakon aeHb oH npobexut donblue 20

KM?

BblBOA4 N,X

v

x<20

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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2. Uukn while B Python Ljukn ¢ nocmycnosuem (¢ 3a0aHHbIM ycriogsuem

OKOHYaHus pabomal, yukn «JO»)

B sasbike Python HeT onepatopa uumkna c MNOCTYCMOBMEM, HO €ro MOXHO
opraHu3oBaTtb C nomoLllblo onepatopa while («noka») ¢ ycnosuvem True («UCTUHA»).
Takon umkn OyaeT BbINONHATLCA OeCKOHe4yHo. Bbixog u3 umkna npousongeT npu
NMCTMHHOCTU YCNOBUSA B onepaTope BETBNEHUS C NMOMOLLLI crieumManbHOro oneparopa

break («npepBaTtb»).

A 4

n=n+l

KoHeL,

Mcnonb3yeTca B Tex cnyyasx, korga Tpebyetcs,, 4ToObl Teno uumkna

BbIMNOJTHUINOCH XOTH Obl OANH pas.

+15). k1 =1-2-3- ... 'k

IneHs HOMep 1

4
# ______________________________

# Hl x=10

# HOoMep clenyonero OHA
# paccTogHME B CIeOyVIOUIMi OeHb
rmat (n), "{:6.1f}".format (x))

FORED>

crnogme>: break

) ]
1

while True:

T - TO

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
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[aHo uenoe 4yucrno, He MeHbllee 2. BbiBeguTe ero HauMeHbLUMI HaTypanbHbIN
AenuTenb, OTNUYHbIN OT 1.

PeweHune:

[ns Hayana BBedéM Lenoe 4Yncno komaHgom int(input(tekct coobuieHuns)).

3aTteM 3agaguM nepemeHHoun i 3HadeHue 2. [lepeMeHHas i BbIMOMHAET pPofb
cyéTtumka. Ecnu 3apgaTb en 3HayeHune 1, TO ycnosue 3agadnm He GyaeT BbINOSHEHO, a
pesynbTaTtom Bceraa byaet 1.

B uukne while B kayecTBe NorM4eckoro BblpakeHus ncnonbdyetcs komaHaa n%i
cpaBHMBaemas ¢ Hyném. Takmm obpasom, ecnum ocTaTok OT AeneHna BBEAEHHOro Yucna
Ha Tekyllee 3Ha4yeHue i He paBHO HYII, TO CHETUMK yBENUYMBaeTcs Ha 1, a ecnn paBHO
HYF0 LUK 3aKaHumBaeTcsl U kKomaHgow print() BbIBOANTCS COOOLLEHME 1 3HAYEHME i.

Mpumep nporpammel ¢ umknom 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
3adaHus 0519 caMocmosimesibHO20 8bINOJIHeHUST.

]

BapwuaHT 1

[aHa HenycTaa nocnefoBaTenbHOCTb LEnbIX YNCer], OKaHYMBaKLWAACA HyNeMm.
Hantn: a) cymmy Bcex 4mcen nocnegoBaTenbHOCTM; 6) KONMMYeCcTBO BCEX 4ucen
nocnegosaTenlbHOCTH

PewnTb 3agaydy Mcnonb3ysa LMKINYECKYH KOHCTPYKUMIo while.

BapuaHT2

[aHa nocnepoBaTenbHOCTL OTpUUATENbHbIX LENbIX YUCen, OKaHYMBatoLLasics
NONOXUTENbHBIM  YnucnoM. Hantm  cpegHee  apudmeTudeckoe BCeEX — Yucen
nocrnegosaTenbHOCTU (6€3 ydeTa NONOXUTENbHBIM Yucna).

PewnTb 3agaydy Mcnonb3ysa LMKINYECKYH KOHCTPYKUMIo while.

BapuaHT 3

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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[laHa nocnepoBaTtenbHOCTb M3 N uenbix uucen. [lepsoe 4ucno B
nocriegoBaTenibHOCTM 4Yé€THoe. Hantm cymmy Bcex wuaywux noapsg B Hadvane
nocnegoBaTenibHOCTU YETHbLIX YMcen. YCNOBHbIM OnepaTop He UCMNosib30BaThb

PewnTtb 3agayy ncnonbays LNKIMYECKY KOHCTPYKUMIO while.

BapuaHT 4

[laHa nocnegoBaTenbHOCTb M3 N BELIECTBEHHbIX YMCEN, HayMHawwWwasca
NONOXUTENBHOrO 4Yncna. OnpedenuTb, Kakoe KONMYECTBO MONMOXUTENbHbBIX 4YuUcen
3anucaHo B Havane nocnefoBaTenibHOCTU. YCMOBHbIM onepaTop He MCNONb30BaTh.

PewnTb 3agaydy MCnonb3ys LMKINYECKYH KOHCTPYKUMo while.

BapuaHTt5

HaHo uenoe yucrno N (> 0), aensaoweeca HEKOTOPOWN CcTeneHbto ymucna 2: N =
2"K. Hantn uenoe ymncno K — nokasartenb 3TON CTENEHW.

PewmnTb 3agaydy MCnonb3ys LMKINYECKYH KOHCTPYKUMIO wWhile.

BapwuaHT 6
HaHo uenoe yucno N (> 1). Hantn HanmeHblee uenoe 4ncno K, npm KoTopom
BbINOMHAETCA HepaBeHcTBO 5K > N.

PewnTb 3agady MCNonb3ys LMKANYECKYH KOHCTPYKUMO while.

BapwuwaHT 7
HaHo uenoe yucno N (> 1). Hantn Hambonbliee uenoe 4ncno K, npu KoTopom
BbINOMHAETCA HepaBeHcTBO 2K > N.

Pewntb 3agavy ncnonb3ys LMKIMYECKY KOHCTPYKUMIO while.

BapuaHT 8

HaHo uenoe uvncno N (> 0). Vcnonb3ys onepaunn geneHns Hauerno U B3ATUS
ocTaTtka OT AeNleHusl, HaNTK KONMYECTBO N CYMMY ero Lmgp.

PewnTb 3agayy Mcnonb3ysa LMKINYECKYH KOHCTPYKLUMIO While.

BapuaHT 9

Cpean uncen 1, 5 10, 16, 23, ... HANTKM nNepBoe 4YunCno, bonbluee n. YCrOBHbIN
oneparop He UCNonb30BaTb.

PewuTb 3agady ncnonb3ys LMKNNYECKY0 KOHCTPYKUMo while.
LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
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BapuaHT 10
HaHo yncno A (> 1). BeiBecTn Hambonblee 13 uenbix yicen K, ons KoTopbix
cymma 1+ 1/2 + ... + 1/K 6yaeT meHbLle A, n camy 3Ty CymMMy.

PewnTtb 3agayy ncnonbays LNKIMYECKY KOHCTPYKUMIO while.

BapuaHT 11

HaHo uenoe umcno N (> 0). Hantm Hambonbliee uenoe uucno K, keagpat
koToporo He npesocxoauT N: K2 < N. ®yHKUMIO N3BNEeYEeHUs KBagpaTHOrO KOPHSA He
Ncnonb3oBaTh.

PewnTb 3agaydy MCnonb3ys LMKINYECKYH KOHCTPYKUMo while.

BapwuvaHT 12
BeiBeanTe Ha akpaH ona yncna 2 ero ctenenun ot 0 go 20

PewunTb 3agaydy MCnonb3ys LMKINYECKYH KOHCTPYKUMIO while.

BapwuwaHT 13

Mown 6Goratbin ggagrowika nogapun MHe OAWH Jonnap B MOW MNepBbll AeHb
poxaeHuns. B kaxxablh eHb pOXXAEHUSA OH yABamBasn CBOM Nogapok U Npubasnan K Hemy
CTONbKO AONNapoB, CKOMbKO feT MHe WucnonHunocb. HanucaTb nporpammy,
yKa3blBalOLLYIO, K KaKOMY OHI0 poxaeHus nogapok npesbicut 1009.

PewnTb 3agaydy MCnonb3ys LMKINYECKYH KOHCTPYKLUMIO wWhile.

BapuaHT 14

BbiBecT Tabnuuy 3HadveHun cdyHkumm y = -0.5x + X. 3HadeHuns aprymeHTa (X)
3agaloTcd MUHUMYMOM, MakCMMyMOM UM wWwaroM. Hanpumep, ecnn MUHUMYM 3afaH Kak
1, makcumym paBeH 3, a war 0.5. To Hago BbIBECTM Ha 3KpaH n3MeHeHne x ot 1 go 3 ¢
warom 0.5 (1, 1.5, 2, 2.5, 3) 1 3Ha4YeHNA PYyHKUMUN (Y) NPU KaXOO0M 3HAYEHUM X.

PewnTb 3agaydy Mcnonb3ys LMKINYECKYH KOHCTPYKUMIo while.

BapwuaHT 15

Hantn cymmy 1 npoussegeHve undp, BBEAEHHOro Lenoro yucna. Hanpumep,
ecnu BeedeHo vmcro 325, To cymma ero ungp pasHa 10 (3+2+5), a npounssegeqHme 30
(3*2*5).

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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PewnTb 3agaydy Mcnonb3ysa LMKINYECKYH KOHCTPYKUMO while.

3apava***Hanvwute nporpammy-urpy. KomnbioTep 3aragbiBaeT cryvanHoe
4yncno, nosib3oBaTernb NbiTaeTcs ero yragatb. [lonb3oBaTens BBOAWT YMCNO 4O TEX NOP,
noka He yragaet unu He BBedeT croBo «Bbixog». KomnbloTep cpaBHMBaAET 4Mcno C

BBEAEHHbIM 1 coobLaeT nonb3oBaTtento 6omnbLle OHO NN MeHbLUE 3aragaHHoro.

Bbi1600b! u npednoxeHus o npodenaHHoU pabome

CodepxxaHue omyema:

1.HanmeHoBaHWe NPakTUYECKOro 3aHATUS;

2.Llenb 3aHaTus;

3.014eT O BLINOMHEHUN Ha KaxAabl aTan pasgena «CopepxaHve U NOPSAOK
BbIMOSIHEHUS 3a4aHNAY;

4.Cnncok ncnonb3yeMblX NCTOYHMKOB,

5.BbiBOAbI U NPeanoXeHus;

6.,ElaTa M noanncb KypcaHTa 1 npenogasarterns.

Bonpocsl 0nsi camoriposepKu
1. Kakme Tvnbl ULMKNNYHbIX BbipaXkeHun cywectsytoT B Python?
2. Kak opraHmnsoBaTb LMK ¢ noctycnosvem B Python?

3. HanuwuTe cnHtakcuc uukna while ¢ npegycnosuem .

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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MNpaktnyeckoe 3aHATME N2 15 ®DyHKuuAa range. CuHTaKCUC UuUUKNa ¢
napameTpom. CoctaBneHue nporpamMmm npoceccuoHanbHON HanpaBNeHHOCTM.

Llenb 3aHsmus:

1. To3HaKOMUTBCA C LMKITNYECKOWN KOHCTPYKUMEN- LMK C MapamMeTpoMm;

2. [NlosHakoMnTbCA € PyHKUMEN range;

3. YMeTb nucaTb Kofbl NporpaMmm, coaepawme LMKInN4eckne KOHCTPYKLUMU C
for;

dopmuposatb OK5, OK6, J1P26, J1IP30 .

»

Ucxo0HbIe OaHHbIe: TEOPETUYECKNI MaTepuan, nporpamma Python

CodepxxaHue U nopsiOoK 8bINMOSTHEHUS:
1. VI3ayunTb TeopeTmnyecKyto 4YacTb;

2. BoinonHuTb 3agaHus.

TeopeTuyeckas 4yacTb
LUwukn for B Python:
LUnkn for B Python obnagaet cnocoGHOCTb0 nepebupaTtb anemMeHTbl nboro

KOMMMEKCHOrO TUMa AaHHbIX (HanpumMep, CTPOKW UK Crncka).

—U

Lukn ¢ napamempom (¢ 3a0aHHbIM YUCIOM 1108mopeHul, yukn «J/15»)

| }

«—
® T O X

i=i+l

Ha4dano

CuHTtakcuc ymkna for:

[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Teno yukna NOBTOPSIETCA (PUKCUPOBAHHOE YUC/IO pa3 AN KaXOoro 3HaveHus
napameTpa. apametTp — nepemeHHas uernoro Tuna. ®OyHKUMA range («auanasoH»)
3a7a€T KONM4YeCTBO MNOBTOPOB Terna UMKMa U CoOAepXUT OT OOHOro A0 TPEX Ymcen.

range(cTapT, CTOM, wWar) - TaK BbIrMAANT CTaHAAPTHbLIN BbI3OB PyHKUMK range() B

Python. Mo ymonyaHuio cTapT paBHAETCA HYNHO, LWar eanHuLe.

OpaHo uncno (k) — napameTp umkna nameHsietca om 0 0o k-1 ¢ wazom 1.

Oea uncna (n, k) — napameTp unkna namensetca omn 0o k-1 ¢ wazom 1.

Tpu yucna (n, k, s) — napameTp umkna nameHsetTca om n 9o k-1 ¢ wasom s.

Bo3MOXHO nameHeHne napameTpa OT 6onbLlIero 3Ha4YeHnsa K MeHbLwemy. B atom
cny4yae n JormkHo 6biTh 6onblwe k, a s — oTpuyaTensHoe.

®dyHKkyusi range()

[octaTtoyHo YacTo npu  paspaboTke nporpaMmm  HeobXxogMMO MonyYnTb
nocrnegoBaTenbHOCTb (AMana3soH) LenblxX Yncen:

Ona peweHna aton 3agaym B Python npegycmoTpeHa dyHKkums range(),
cosgawowas nocnegoBatenbHOCTb  (AvManas3oH) uucen. B kavectBe aprymeHToB
YHKUMSA NMPUHUMAET: HayanbHOe 3HadeHne guanasoHa (no ymondaHuio 0), KOHeYyHoe
3HayeHue (He BKNHuUUTENbHO) M war (no ymonyauuio 1). Ecnn BbI3BaTh PyHKUMIO, TO

pe3ynbTtaTta Mbl HE YBUOANM!

>>>range(0,10,1)

range(0, 10)

>>> range(10)

range(0, 10)

[eno B ToMm, 4YTO ANg CO34aHUA guanasoHa yYucen HeobxOaMMO UCMNONb30BaTb

umkn for:

>>>for i in range(0, 10, 1): print(i, end="")

0123456789

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
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>>> for i in range(10):
print(i, end="")
0123456789

CuHTtakcuc uukna for:
for intin range():
KkomaHga 1

KomaHga 2

KoMaHaa

lMepemeHHOM int NnpucBamMBaeTCca 3Ha4YeHNe NepBoro anemMeHTa yHkumn range(),
nocne KomaHga 2 4ero BbINOSHAKTCA KOMaHgbl. 3aTeM  nepemeHHon int
npuceamBaeTca crnegyoulee no nopagky 3HadeHwe u Tak ganee 4o Tex nop, noka He
OynyT nepebpaHbl BCce aneMeHTbl KomaHaa dyHkuum range().

dyHKkuMa range() siBnsieTcsa yHuBepcanbHon dyHkuuen Python ans cospanHus
cnuckoB (list) cogepxawmx apudmeTnyeckyro nporpeccuto. Yaule Bcero oHa
ncnonb3yeTcs B Umknax for.

BapuaHTt 0

1. Hantu cymmy n anemeHToB cnegywouwiero paga yicen: 1 -0.5 0.25 -0.125 ...
n. Konnyectso anemeHToB (N) BBOAUTCA C KnaBwmaTypbl. BbIBECTM Ha 3KpaH Kaxabln
yrfieH psiga n ero cymmy. Pelwuntb 3agadvy UCnonb3ysa LUKIIMYECKYo KOHCTpyKuuio for.

PeweHue:

B gaHHOM cnyyae psag ymcen COCTOUT U3 NIEMEHTOB, 4e KaXabl criegyroLwmi
MeHbLUE NpeablayLwero B ABa pasa no Moaysio 1 nmeeT 06paTHbIN 3HAK. 3HAUUT, 4TOOLI
nosny4YnTb cneayrLwwmin afieMeHT, Hagao nNpeablayLnin pasgennTb Ha -2.

Kakon-nmbo nepeMeHHOn Hao NPUCBOUTL 3HAYEeHME NepPBOro AafieMeHTa psga (8
AaHHOM cnydae ato 1). [anee B uukne obaBnsaTb ee 3HayYeHWe K nepemMeHHoWn, B
KOTOPOW HakannMBaeTCcs CyMmma, Mocrie Yero npuvcBavmBaTtb €M 3Ha4YeHne cregyroLiero
aneMeHTa psga, pasgenuB Tekyllee 3HayeHue Ha -2. Linkn gormkeH BbINOMHATLCS N

pas.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 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 nporpammel ¢ uukriom for

BreoMrTe HOIMUSCTEC SJIeMeHTOE NOCHeloBEaSTIEHOCTH 5

Cymma papma: 0.€3875
PesynbTaTt BINONHEHNA NpOrpaMmmel

BapuaHT 1

1. [laHo BelwecTBeHHOE 4Yncno — ueHa 1 kr koHdeT. BbiBecTn ctoumocTb 1, 2, ...
10 kr kOHEeT. PelunTb 3agadvy Ncnonb3ys LMKIMYECKY0 KOHCTPYKUMto for.

BapuaHTt2

1. Oanbl gBa yvucna A n B (A<B). Hantu cymmy Bcex uenbix yicen ot A go B
BKIIOYMTENBLHO. PelmnTb 3a4ady Ncnonb3ys LUKNMYecKyto KoHCTpyKuumto for.

BapuaHT 3

1. Oanbl gBa 4ncna A n B (A<B). Hantu cymmy KkBagpaToB BCeX LernblX Ymucen oT

A po B sknountensHo. PewmnTtb 3agady ncnosib3y4d UMKINYECKYyr0 KOHCTPYKUNIO for.

BapuaHT 4

1. Hantn cpegHee apudpmeTudeckoe Bcex Lenbix yncen ot a ao 200 (3HayeHus
a un b BeogaTtca c knasmatypbl; as 200). Pewntb 3agady ucnonb3ys LUKINYECKYHO
KOHCTpyKuuto for.

BapuaHT 5

1. Hantn cymmy Bcex uenbix yucen oT a Ao b (3HayeHuss a u b BBOOATCS C
KnaBsuaTtypbl; b 2a). PelunTb 3agady Mcnonb3ysi UMKIMYECKyo KOHCTpyKLUmto for.

BapuaHT 6

1. Hantu cymmy kBagpatoB Bcex Lernblx yncen ot a o 50 (3HayeHve a BBoauTCS

¢ knaesmaTtypsbl; 0 <a<50). PewnTb 3agady Ncnonb3ysi LMKNNYECKY KOHCTPYKUMIO for.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
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BapuaHT 7

1. [JaHa Henyctas nocrnenoBaTesibHOCTb LUeNbIX 4Yucesl, OKaH4YuBawLascs
Hynem.

Hantu:

a) cymMmy Bcex Yncen nocriegoBaTesibHOCTY;

6) KONMYEeCTBO BCEX YMCEN NOCNeaoBaTENbHOCTMU.

PewnTb 3agaydy MCnonb3ys LMKINYECKYH KOHCTpYyKUmto for.

BapwuaHT 8

1. [laHa nocnegoBaTenbHOCTb M3 N BeLWecTBEHHbIX yucen. lNepBoe 4ncno B
nocnefoBaTeNibHOCTN HevyeTHoe. HanmTm cymmy Bcex uaywmx MoApsiA B Hayane
nocrnenoBaTeNlbHOCTU HEYEeTHbIX YMCeN. YCMOBHLIM OnepaTop HE WCNonb30BaThb.
PewunTb 3agady Mcnonb3ys LMKINYECKYH KOHCTpyKuuto for.

BapuaHT 9

1. Cpeaun uucen 1, 4, 9, 16, 25, ... HanTn nepBoe 4yucno, 6onbliee n. Pewntb
3agavy Ucnonb3ys LUKITMYECKY KOHCTpYKuumto for.

BapwuaHT 10

1. V3BeCTHbI oueHKkn no dmamke kaxgoro n3 20 ydeHukoB knacca. Onpegenutb
CPEAHIoK0 OLEHKY. PelunTb 3agady Ncnonb3yst LMKNUYECKY KOHCTpYKUuMto for.

BapwuaHnT 11

1. \3BeCTHO CONPOTUBNEHME KaXOoro 13 35ieMeHTOB anekTpuyeckon uenun. Bece
3feMEeHTbl coeanHeHbl nocnegoBaTenbHo. OnpegenuTb obLiee ConpoTUBIIEHNE LIENW.
PewunTb 3agayvy Mcnonb3ys LMKINYECKYH KOHCTpyKuuto for.

BapuaHT 12

1. N3BeCTHbI oueHKM MO (PM3MKE KaKOOro yvyeHuka aByx knacco. Onpegenutb
CPeLHIO OLEHKY B Kaxaom kracce. KonmnyecTBO y4alluxcsi B KaKOOM Kracce
oanHakoBoe. PewnTb 3agady ncnonb3ysa LMKIMYECKYIO KOHCTpyKUuto for.

BapuaHT 13

1. B o6nactn 12 panoHoB. /13BeCTHbI KONNMYECTBO XUTeNen (B Thicsyax YeroBek)
M nnowaab (B KM2) kaxxgoro panoHa. Onpegenvtb CPeAHIo MIIOTHOCTb HaceneHus no
obnacTtu B uenom. PewnTb 3agady MCnonb3ys LMKINYECKYH KOHCTpyKumto for.

BapuaHT 14

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
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1. OgHokneTovHast ameba kaxable 3 4Yaca genutcda Ha 2 knetkn. OnpeaenuTs,
CKONbKO KrneTtok byaet 4vepes 3, 6, 9, ..., 24 yaca, ecnv nepBoHayanbHO Gbina ogHa
ameba. PelwmnTb 3aga4y ncnonb3ys LUMKIUYECKYo KOHCTpyKumto for.

BapuaHT 15

BaHk npuHumaeT Bknagbl nog 10% rogosbix. Ha cyet nonoxeHa cymma 10000
pybnen. Kakasa cymma 6ygeTt Ha cyeTy vepes 5 net?

PewunTb 3agayvy Mcnonb3yst LMKNNYECKY KOHCTPYKUuio for.
3adaya***

Aa

Bbi80o0b1 u nipedrnioxeHusi o npodesiaHHoU pabome

CodepxaHue omyema:

7.HanmeHoBaHMe NpakTU4YeCcKoro 3aHATUS;

8.Uenb 3aHATuS;

9.0T4eT O BbLIMOMHEHUN HA Kaxabln aTtan pasgena «Coaep)xaHue u nopsaok
BbIMNOSTHEHUS 3a4aHUsAY;

10. Cnncok ncnosb3yemMbiX MCTOYHUKOB;

11. BeiBOAbI U NpeanoxeHns;

12.laTa v nognnck KypcaHTa 1 npenogasaTens.

Bonpocski 0nisi camonposepKu
1. Kakve Tunbl UMKNNYHbIX BblpaXeHuin cywectsytoT B Python?
2. Kakomn cnocobHocTbio obnagaet uukn for B Python?

3. Kak paboTaeT (pyHKums range?

Mpaktnyeckoe 3aHATMEe Ne 16 lMonaTue cnucka B Python. Co3spaHue u
CuYMTbiBaHME CcnUCKOB. DYHKUMM M MeTOoAbl cnUCcKoB. PabGoTa co cTpokamm.
MoHaTne kKaptexxa u cnoBapsA. Co3paHuMe cnoBapen u Koptexen. Metoabl
cnoBapemn.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Llenb 3aHsmus:

1. N3yuntb meToabl paboTbl CO CTpOKamu;

2. OBnageTtb YMEHUsIMU MO CO34aHMI0 N CYUTBIBAHUIO CMUCKOB;
3. N3yunTb NnoHATHE KopTexen n cnosapewn B Python;
4

OBnageTb onepaunaMmm n MetTogamMun Hal KopTeXaMn U crioBapAMU;

UcxoOHbIe OaHHbIe: TeopeTudecknin matepman, nporpamma Python

CodeprxaHue u rnopsiOoK 8bINOIHEHUS:
1. A3yunTb TeopeTnyeckyto 4acTb;

2. BbinonHutb 3aganHus.

TeopeTuyeckas 4yactb 1

Ctpoka — 6asoBblii TN, nNpeacTaBNAWUNA U3 cebsa  HensMeHaemyro
nocrnefoBaTesfibHOCTb CUMBONOB; Str OT «string» — «CTpoka.

CTpokoBass KOHCTaHTa (CTpokKa) — MNpouM3BONIbHAA MOCneaoBaTeNbHOCTb
CMMBOMOB M3 Tabnuubl Unicode, 3akrntoyeHHass B O4MHapHblE UMW OBOWHbBIE KaBbIYKU
(Tvin str — «string»).

Hanpumep:

'OT0 cTpoka'

"OT0 TOXE CTpOoKa“

BbizoseM dyHKUMIO type() n nepegaanm en Ha BXo LerTOYUCTIEHHbIN apryMeHT:

>>> type(0)
<class 'int>

>>>

PyHKUMA coobmna Ham, 4To 06bekT 0 oTHOCUTCSA K Knaccy 'int', T.e. TMN gaHHbIX
ABNAETCA KNaccoM (TN SAHHbIX W KNAacc — CUHOHUMBI).

Knacc 6ygem npeactaBnsiTb, Kak HEKWA aHanor Moayns, T.e. Habop dyHKuuin u
NnepeMeHHbIX, CoAepXaLLmMxcsa BHYTpM knacca. PyHKUuMKM, KOTOpble HaxoaaTcs BHYTPK
Knacca, Ha3blBalTCa MeTogamu.

PaccMoTpuMm npumep Bbi30Ba CTPOKOBOrO MeToaa:

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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>>>gtr.capitalize('hello’)
'Hello’

>>>

Mo aHanorum ¢ BbI3OBOM (PYHKUMWN M3 MOAYNA yKasblBaeM UMS Knacca — str, 3atem
yepes TOYKY NULEM UMsI CTPOKOBOro MeTtoaa capitalize(), KOTOpbI NPUHMMAaTb OAMH

CTpOKOBbIIZ aprMeeHTZ - -
Nepewi aprymesT 4nR
, # CTPOKOBLIX METOR08 -
.- cTpoxa

-~
>>> str.capitalize (‘hello’)
4 b %
b Q@
N % Metoa BO3BpalwaeT Konuw
1 * CTPOKM, B KOTOPOW NEPBbIi
I’ CUMBOI — B BEPXHEM
Wus xnacca (runa Saremx) perMche, OcTaanue il B

HWKHEM

'

!
!
'

B

®
®

MeTon — 370 06Obl4Hasi PYHKLMS, pacrnorioxeHHas BHYTpM knacca. BbizoBem ele
OOVH MeTon;

>>>gstr.center('hello’,20)
' hello

>>>
TOT MeToA NPUHMMaeT ABa apryMeHTa — CTPOKY U YUCHO:

>>> str.center ( , 20)
fﬂ' ‘L\\
) \

MeTop Boaapz;maeT CTPOKY,

LIEHTPUPOBAHHYIO MO 3aaHHoi  APTYMEHT 3aaaeT AnuHy

anuHe. Mo ymon4aHuio CTPOKW

3anonHaeTca npobenamm

dopma Bbl3oBa MeToda Yepe3 obpalleHue K ero Knaccy 4yepes TOYKY Ha3blBaeTCHd
NnosiHoM oOpMOMN.

[MocTosAHHO NUcaTb MMSA Kracca nepeq BbI30BOM Kaxaoro metoga 6biCTpo HagoecT,
NMO3TOMY Yalle BCEro UCrnosnb3ytT COKpaLLieHHY0 (POpMy Bbi30Ba MeToAa:

>>>"hello".capitalize() 'Hello'

>>>
B npmMepe Mbl BblHECITN I'IepBbIﬁ aprymeHT metoga un noMecTtuiin ero BMeCto MMeHU

Knacca:
BbiHeCceHHbIV n3 mMeTtoda nepsbIn CTPOKOBbI apryMeHT  MOXeT

ObITb BblpaXxeHNeM, BO3BpaLLlaloLLMM CTPOKY:

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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>>> ("TTA'+'G™*3).count('T") 2

>>>

He cnoxHo goragatbes, 4To Aenaet meto count().

Python copepxut nHtepecHoein metop format()38:

>>> {0} n {1} .format('Tpya’, 'man’)

'Tpya n man'

>>>

BmecTto {0} n {1} nogctaBarcsa 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) # BblBOJ, B ;BONYHOW CUCTEME CUUCTIEHNS
'1010'

>>> '{:c}.format(n) # BbIBOA B hopmaTe Unicode

I\nl

>>> '{:d}'.format(n) # no cHoBaHwuio 10

llol

>>> '{:x}.format(n) # Nno ocHoBaHwuio 16

Ial

>>>

B Python ecTb nonesHble CTpOKOBbLIE METOAbl, KOTOpble Bo3BpawatoT (True) UCTURHY
unu (False) noxae:
>>>'spec’.startswith('a")

False

>>>

MeTopg startswith() npoBepsieT, HaunHaeTca nNM CTpoka C CMMBOMA, NepeaaHHoro B
KayecTBe aprymeHTa MeToay.

MeTton swapcase() Bo3BpaliaeT CTPOKYy C NPOTUMBOMOSIOKHBIMU  perncTpamm
CVMMBOJIOB:

>>>'Hello'.swapcase()

'hELLO'

>>>

CneumnanbHble CTPOKOBbIE MeTOoAbl

[OnuHa CTPOKM — KONNYECTBO CUMBOSIOB B CTPOKE .
MycTtan CTpoOKa - CTpOKa C HyrneBou ONNHON

(He COAePXMT HM OAHOTO CMMBONA, 0603HavaeTcs "").

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx




MO-26 02 03-O0[.08.M3

KMPK BIrAP® ®I'60Y BO «KI'MY»

1. MNpucBanBaHne 3Ha4YeHUSA CTPOKOBOU NepeMeHHOMN

s = "lNpuseT"

2. BBoa cTpOKM € KnaBunaTypbl

n = input("Beegute nmsa: ")

lMpumeyaHue: npu 8800e 3HaYEHUST CMPOKU KaBbI4YKU HE 8800SIMCH.

3. BbiBOA CTPOKM Ha 3KpaH

print (n)

lMpumedaHue: npu 8b1800e CMPOKU KasbIYKU HE 8bIBOOSIMCS.

4. O6beanHeHNe CTPOK (KOHKaTeHauus)

CoeanHsIeT HECKOMNbKO CTPOK B OAHY CTpoky. O603HayaeTcs 3HaKkoM +.

Hanpumep:

"KOM"+"TbIO"+"TEP" # "KOMIMbIOTEP"

"10"+2"

#"102"

OI'Iean,I/II/I nin MmetToabl pa6OTbI CO CTPOKOBbIMW BEJTMMNHAMU Bbl MOXETE

NOCMOTpPETb B Tabnmue Huxe.

®DYHKLMUN U MeToAbl paboTbl CO CTpOKaMm

PYHKLUMA Unm HasHayeHue
meTon
S1+ S2 KoHkaTeHauusa (CnoxxeHme CTPoK)
S1*3 lMoBTOpPEHME CTPOKM
SJi] O6paLyeHne no nHaekcy
SJi:j:step] M3BneveHue cpesa
len(S) [nvHa cTpokun

S.join(cnucok)

CoeanHeHne CTPOK U3 NocrefoBaTenbHOCTH Str Yyepes
pasgenutens, 3aaHHbIV CTPOKOW

S1.count(S[, i, j])

KONNYeCTBO BXOXAEHMIN NOACTPOKM S B CTPOKY s1. Pe3dynbtatom
aBnaeTcsa Yncrno. MoxHo ykasaTb No3uumio Havana noucka i u
OKOHYaHWsI Noucka j

[start],[end])

S.find(str, Mownck noacTpoku B cTpoke. Bo3BpallaeT HoOMep nepsoro
[start],[end]) BXOXAEHNSA nnu -1
S.index(str, Monck noacTpoku B CTpoke. Bo3BpaliaeT HoMep NepBoro

BXoxgeHusa unu eoidbisaet ValueError

S.rindex(str,
[start],[end])

Mownck noacTpoku B cTpoke. BoaBpalLaet HoMep nocreaHero
BXo)xaeHus unu Bbi3biBaeT ValueError

S.replace(wabnoH,
3amMeHa)

3ameHa wabnoHa

S.split(cumson)

Pa3bueHne CTPOKU No pasaenutento

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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S.upper() [MpeobpasoBaHNE CTPOKN K BEPXHEMY PErUCTpy
S.lower() MpeobpasoBaHNe CTPOKU K HXKHEMY PErucTpy
s.title() BosBpalwjaeT CTpOKy, NepBbI CUMBOST KOTOPOW B BEPXHEM

perucTpe

s.count(‘e’, 1, 5)

BosBpallaeT konnm4ecTBO NOACTPOK B MHTepBare nmbo -1

s.isalphal() [MpoBepseT, COCTOUT NN CTPOKA TOSbKO 13 BYKB

s.isdigit() lMpoBepsieT, COCTOUT NI CTPOKA TOSTbKO U3 YnUCEN

s.isupper() [MpoBepseT, HAaNNCaHbI N BCE CUMBOJIbI B BEPXHEM perncrpe
s.islower() [MpoBepseT, HaNNcaHbl M BCE CUMBOJSIbl B HWXKHEM PErucTpe
s.istitle() [MpoBepsieT, HAYMHAETCA N CTPokKa ¢ 6onbLuon ByKBbI
s.isspace() [MpoBepsieT, COCTOUT NN CTPOKA TONbKO 13 Npobenos

Kaxabin na nepeyvyncrieHHbIX HXXe MeTogoB 3anyCTuTb B MHTEPaKTUBHOM pexXnme Ha

npumepe pasnuyHbIX CTPOK.

npe,El,I'IOJ'IO)KMM, 4YTO NnepeMeHHasa S COAepPXUT HEKOTOPYHKO CTPOKY, Toraa npuMeHuM K

Hen MeToabl:

anl pa60Te CO CTPOKOBbIMU BeNTUYNHAMUN MOXKHO BbINOJTHATD .

1.BbidesieHue Yacmu cmpoKu (mMoGcmpokKu)

s[n:K]

Boigenser m3 CTPOKM S 4YaCTb CTPOKKM OT no3numm n go k-1.

S[:K]

BblaensieT M3 CTPOKM S YacTb CTPOKM OT Havyana Ao k-1.

s[n:]

BblaensieT M3 CTPOKM S YacTb CTPOKM OT MO3ULUMK N 40 KOHLA.

lNpumeyaHue: cumeoribl Hymepyromcesi, Ha4uHas ¢ 0.

Hanpumep:

s = "MHOPOPMATUKA"

print(s[2:7])

# "®OPMA"

2.[lpeo6pasoeaHue munoe

Mpn HeoBxoaANMOCTM MOXHO NpeobpasoBaTb YMCMO B CTPOKY UM HAOBOpPOT.

int(s) — npeobpasyeT CTPOKy B LLeN0e YMCIIo.

float(s)

- npeo6pasyeT CTPOKY B BeLEeCTBEHHOE YNCIIO.

str(n) — npeobpa3syeT Lenoe nnn BELLLECTBEHHOE YNCIIO B CTPOKY.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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lMpumeyaHue: ecriu 8 cmpoke codep)kamcsi CUMBOJIbI, He dorycmumble 011

yucersi, B03HUKHemM owubKa.

Hanpumep:

sl="123" # cTpoka undp
i =int(sl) #1=123

f = float(sl) #1=123.0

s2 = str(f) #s2="123.0"

print(i, f, len(s2)) # 123 123.0 5

3.0nepayuu c koGamMu cumMeos108

ord(s) — Bo3BpaLlaeT ko cCMMBOSa S.

chr(k) — BosBpaLyaeT cMmBos ¢ kKogom K.
lNpumeyaHue: kodbl u3 kodosol mabruysl Unicode.
Hanpumep:

print (ord("")) #1048

print (chr(1048)+chr(1050)+chr(1058)) # WKT
4.CpaeHeHue cmpok

Onepaumn OTHOWEHUS: ==, I=, <, >, <=, >=,

CpaBHeHI/Ie CTPOK NMpon3BoanTCA crieBa HarnpaBo OO0 NepBoro HecoBsnagarLlero

cumBona. CTtpoka cuutaeTtcst 6orblle, ecnv nepsbiit HECOBNaAaoLWMA CUMBON MUMeeT

B6onbwunn Kog B Kogoeon Tabnuue (npoben, umdpbl, NaTUHCKUE 3arnaBHble, NAaTUHCKNE

CTpPpO4YHblE, pPYCCKME 3alliaBHble, pPYyCCKune CTpO‘-IHbIe). CTpOKI/I paBHbl, €ciin OHU

coBnagaroT Nno AgnnmHe n copgepxat oaHn U Te Xe CMMBOIbI.
n 1STRII < n STRII < n Strll < "Str" < n mArll < n marll < n marll

5.Mepe6op cumeos106 CMPOKU

YacTto B nporpammax Tpebyetcs nepebupartb N0 OAHOMY BCE CMMBOJSbI CTPOKM

ANA NPOBEAEHUs C HUMM Kakux-nmbo aencTeBuii. [ns aToro yaoGHO Mchnonb3oBaThb

cnegyroLnn LMKN:
forCinS: # nepebop cMmmBONOB B CTpOKke S

<onepatopbl> # oyepeaHol cumBon B nepem. C

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Hwxe npueBegeHa nporpaMmma, AeMOHCTPUPYIOLLAA UCMONb30BaHWE (PYHKUUN U

MeTOoA0B paboThbl CO CTPOKaMMW.

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 nporpammbl 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 BbINOMHEHUA NPOrpaMmbl C UCMOMb30BaHNEM (PYHKUUA N MEeTOAOB
paboTbl CO CTpOKaMM

Cnmncok (list) — aTo CTpyKTypa, cCoCTOsIlas U3 3NEeMEHTOB, PaCMOfIOXEHHbIX B
onpegeneHHoM nopsiake. Kaxgomy aneMeHTy COOTBETCTBYET HOMep (MNn MHAEKC), No
KOTOPOMY K HEMY MOXHO obpaTtutbcs. [1ns co3gaHusa cnucka BkBagpaTHbIX ckobkax ([])
yepes 3andaATyl0 NEepeyvncnsalTCs BCe ero anemeHTbl. Hanpumep, co3gagvMm CNmMCoK

YrieHOB CBOEN CEMbMU:

>>>myfamily=['father','mother’,'sister’,'brother’]

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyaribHOCMb 8epcuUU M0 opuauHay, xpaHsuwemycs 8 1C: Konnedx
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Mporpamma Ha Python PesynbTat BbIBOJA HA IKpaH
myfamily = ['father', 'mother', Hello father
'sister', 'brother'] Hello mother
item myfamily: Hello sister
print('Hello', item) Hello brother

B gaHHOM cnyyae Haw cnmcok ByaeT XpaHnTbcsa B nepemeHHon myfamily.

Korga cnucok cos3gaH, MOXHO HanucaTb nporpammy ans pabotbl ¢ 3Tum
cnuckoMm. K npumepy, Hanvwem nNpuMBETCTBME AN KaXAOro0 W3 YNEHOB CeMbMW,
MCNOMb3yS LMKN:

Kaxablh anemMeHT crnucka umeeTt CBoW HOMep (MHAeKkC). Hymepauunsa anemMeHToB

Ha4YnHaeTCA C HynA:

a=["Angpen", "Bepa", "Oawa",
0 1 2 3 4

AHpapein | Bepa | Oawa | Kona | HOpa
a[0] a[1] a[2] a[3] | al4]

Konsa", "HOpa"]

C kaxgblM 3N1€EMEHTOM CMMCcKa MOXHO pa6OTaTb oTAesibHO:

a=["Angpen", "Bepa", "Oawa",
print(a[2])

Konsa", "lOpa"]

BbiBoa: dalua
Cnucok MoxeT cogepXaTb pasHble TUnbl OObEeKToB. B oAMH M TOT Xe CnMCoK

OQHOBPEMEHHO MOXXHO BKJ1HOHaTb CTPOKU, YMncna, 00BbEKThI OPYrnmx TunoB AaHHbIX:

objects=[1,2.6,'Hello",True]
Cn1CcKM MOXHO CKnaabiBaTb, TOrga HOBbIM CMUCOK ByadeT cofepXaTb fiEMEHTbI

13 0BOMX CMUCKOB:
x=1[1, 2, 3, 4]
y=1[5,6,7,8]
z=Xx+Yyprint(2)
Pesynbtat: [1,2,3,4,5,6,7, 8]

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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Co cnuckamMu MOXHO AernaTtb MHOro pPa3HbIX onepauuﬁ:

A’= [11' 2! 3! 41 5I 6f 7f 8]

MpoBepwnTb, COOEPXKUTCA NN : :
. ' t (2 A
XinA anemMeHT X B cnicke A. grm ( n )
Bo3sspawaet True unu False il
True
A=1[1, 2, 3, 4, 5, 6, 7, 8]
min(A) HainTn HauMeHbLW WA SNEeMEHT print (min(A))
B criucke A. PesynnTarT:
1
A=1[1, 2, 3, 4, 5, 6, 7, 8]
max(A) HalhTtn Hanbonblumm anemeHT print (max(A))
B cnucke A. PesynbTarT:

8

®DyHKUMA HaxoXAeHUA ANUHbI cnucka len(a):
a = ['flonoko", "BbaHaH", "pywia"]
x = len(a)
print(x)
PesynbTtat:3
CopTtupoBka cnucka. ®yHkumusa 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 nomouwbro ¢pyHKkyuuprint():

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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b =[17, 409, 88]
s=['f,qg’,’r, a’]
print(b)

print(s)

BbiBOA;:

[17, 409, 88]
[f.9.r.a]

2) Bbi800d Kax0020 anemeHma criucka rno omoesibHocmu:

a= ["AH,EI,pGVI", "Bepa ’ ,D.au]a", "KOJ‘I}'-I", nI_Opau]

fori in range(5):
print(a[i])
BbiBoa;:
AHppen

Bepa

Nawa

Kons

KOpa

3)Bbi800 Kax0020 arieMeHma criucka rnoomaoesisHocmu 8 0OHOU CMPOKe:

a-= ["AHJJ,peVI", "Bepa , ,D,aLLIa", "KOJ‘IFI", nl_opau]

fori in range(5):

print(a[i], end =" ")

BbiBOg

AHppen Bepa Oawa Konsa HOpa

4) Bbie0o0 anemeHmMos criucka 6e3 obpauweHusi K UHOeKcam 371eMEHMOS:

fruits = ["AGnoko", "banan", "Ipywa"]
for x in fruits:

print(x, end ="")

BbiBoa

fA6noko baHaH Mpywa

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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Cnoco6bl BbIBOAA CNMCKOB

1)C nomolLubio dyHKUUK print():

b =117, 409, 88]
s=['f,qg’,’r, a’]
print(b)

print(s)

BbiBoa;:

[17, 409, 88]
[f’g1r’a]

2) BblBOA KaXkOoro anemMeHTa crnmcka no-otaenbHOCTU:

a = ["Angpen", "Bepa", "Oawa", "Kons", "tOpa"]
for i in range(5):
print(ali])
BbiBoa;:
Angpen
Bepa
[awa
Kons
Opa
3)BbIBOA KaXXO0ro afieMeHTa Cnncka No-oTaenbHOCTU B OHOW CTPOKE:

a = ["Angpen", "Bepa", "Jawa", "Konga", "KOpa"|
for i in range(5):
print(afi], end =" ")
BbiBOg
AHpgpen Bepa [Hawa Kons HOpa

4) BblBOA 3N1eMeHTOB cnucka 6e3 o6paLleHns K MHAEKCaM 3N1eMEHTOB:

fruits = ["A6noko", "banan", "Tpywa"]
for x in fruits:
print(x, end =" ")
BbiBOg
Abnoko banaH MNpywa

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Mpumep

BapuaHTt 0

MpoBeputb, ByageT Nu cTpoka 4MTaTbCA OOMHAKOBO CnpaBa HaneBO W creBa
Hanpago (T. €. ABNAEeTCS N1 OHa NanUHAPOMOM).

PeweHue

CHavana BBeém CTpOKy KomaHaou: s=input('‘Beegute cTpoky ).

3atem onpegenuMm rnorudeckylo nepemeHHyto flag n npucsonm en 3HayveHue
1: flag=1.

[Ona Havyana B BBEOEHHOM CTPOKE HYXHO yganutb npobensl. [Ona aTtoro
BOCMNOSb3yeMCH LIMKNNYECKON KOHCTpyKumen for, koTopasi BbINOSIHUTCA CTOSIbKO pas,
Kakyto UMeeT AnnHy cTpoka. [nnHy cTpokm onpeaenvym dyHkumen len(s).

B Ttene uumkna 6ymem npoBepaATb cnegytouwee ycnosue: sfil'='" . [aHHoe
norn4yeckoe BblpaxeHue ByaeT UCTUHHO B TOM cryyae, ecriv i-bll 9N1IeMEHT CTPOKU He
OyneT paBeH npobeny, Torda BbLINOSHATCA KOMaHAa cnegywowias nocrie OBOeTOYMS:
string+=si].

K cTtpoke string, kotopas Obina obbsABneHa B Hayane nporpammbl, Oyger
A06aBnAaATbLCS NOCUMBOSIBHO CTPOKA S, HO yxxe 6e3 npobenos.

[Onsa npoBepkn CTPOKM Ha "mannHgpomM” BOCMOMNb3yeMCS  LMKIIMYECKOM
KOHCTpyKumen for.

[nnHa NonoBUHbLI CTPOKMHAXOAUTCHA AefeHMeM Hauerno Ha 2.Ecnn KonuyecTtBo
CYMBOJSIOB HEYETHO,TO CTOSILLMIA B CepeauHe He Y4YUTbIBaeTCH,T.K. ero cpaBHMBaemas
napa - OH cam.

KonnyecTBO NOBTOPOB UMKNA paBHO ASfIMHE MNOSIOBUMHBLI CTPOKW. [ONWHY CTPOKK
onpegenum yHkumen len(s), roe aprymeHT BBeAEHHAsi HAMU CTpoka S. 3Hast ONUHY
CTPOKW, MOXHO BbIYMCIIUTbL KONMMYECTBO MOBTOPOB UMKNa. [ns 9TOro LenoyvnMcneHHo
pasgenum AnuHy CTpoku Ha 2: len(s)//2.

[na 3agaHua gnanasoHa ansa uukna mcnonb3dyem dyHKumio range(), B KOTOPOK
apryMeHToM ByaeT aBnATbCA NONOBUHA ANMHbI CTPOKK: range(len(s//2)).

for i in range(len(s//2)).

Ecnu cumBon c wmHOekcoMm i He paBeH "CMMMETPUYHOMY" CMMBOMY C KOHUA

CTPOKM (KOTOPbIN HAaXoaUTCH NyTeM MHOEKCaunn C KoHLa)

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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if s[i] = s[-1-i],
TO nepemeHHon flag npuceBamBaeTcqa 3Ha4YeHne Owun NPOnNCXoanT BbIXoad U3 LUUKNa

komaHaon break.
[anee, npy NOMOLLM YCITIOBHOM KOHCTPYKUMMK if-else B 3aBUCMMOCTM OT 3Ha4YEHUS

flag nu6o - 0, nnbo -1 BLIBOANTCA COOBLLEHNE, YTO CTPOKA NANUHAPOM, MMBO 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

Pe3ynbTaT BbINOMHEHMS TPOrpaMMbl

3apaHuAa ana camocTosiTeNnbHOU paboThl (MO BapMaHTaMm)
BapuaHT 1
1.JaHa cTpoka, cogepxaliasa pyCCKOA3bIYHbIN TeKCT. HanTn KonmyecTBo CrioB,

Ha4nMHatoLmxca ¢ Oyksbl "e".

2.HannwwuTte nporpammy, KoTopasi 3anpalunBaeT y nonb3oBaTens ABe CTPOKU U
dopMmMpyeT U3 ITUX CTPOK CMMCOK. ECnn CTPOKKM COCTONAT TONBbKO M3 Yncen, To
nporpaMmMa go6aBnsieT B cepeanHy Crnncka CyMMy BBEAEHHbIX YMCer, MHaye
nobaBnsieTcsi CTpoka, o6pa3oBaHHasi U3 CNUSIHUS ABYX BBEAEHHbIX paHee CTPOK.
NToroeasi cTpoka BbIBOAUTCS Ha 3KpaH.

BapuaHT 2

1.B cTpoke 3ameHunTb Bce aABoetoums (i) 3Hakom npoueHTa (%). MNMogcumtatb

KOJIM4eCcTBO 3aMEH.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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2.3apgaH cnucok cnoB. Heobxoammo BbiIGpaTb 13 HEro criyvanHoe cnoeo. 3
BbIOpaHHOro Criy4anHoro crosa crny4anHo BbibpaTb ByKBY M MONPOCUTL NOMb3oBaTeENS
ee yragarb.

3apgaH cnucok crnos: ['camoBap', 'BecHa', 'neTo’]

Bbibupaem cnyyanHoe cnoso: 'BecHa’

Bbibupaem cny4dainHyto 6yksy: 'c'

BbiBOOUM Ha 3kpaH: Be?Ha

Monb3oBaTtenb NbiTaeTcs yragaTb Oyksy.
Moackaska: ncnonbaynte metoa choice() mogynsa random.

BapuaHT 3
1.B cTpoke yganuTb CMMBON TOYKY (.) M noacynTaTb KONMMYECTBO YyAaneHHbIX
CYIMBOJIOB.

2.HannwwuTte nporpaMmy, KoTopasi 3anpalunBaeT y nonb3oBaTens ABe CTPOKU U
dhopMmMpyeT M3 3TUX CTPOK CMMCOK. ECnn CTpoKn cocToAT TONbKO M3 Yncen, To
nporpaMmMa no6aensieT B cepeanHy Cnnucka CyMMy BBEAEHHbIX YACEN, MHaYe
nobaBnsieTcst CTpoka, o6pa3oBaHHasi U3 CNNSIHWUS ABYX BBEAEHHbIX paHee CTPOK.
NToroeasi cTpoka BbIBOAUTCS Ha 3KpaH.

BapwuaHT 4
1.B ctpoke 3amenutb OykBy(a) OykBon (0). [logcumTtaTb KONMYECTBO
3ameH.[logcumTaTb, CKOMNBbKO CUMBOSIOB B CTPOKE.

2.3apaH cnucok cnos. Heobxoaumo BeibpaTh U3 Hero criydanHoe crnoeo. M3
BbIOpaHHOro Cry4arHoOro crioBa crny4anHo BbibpaTb OYKBY M MONPOCUTL NOMNb3oBaTeNs
ee yragartb.

3apgaH cnucok cnos: [‘camosap’, 'BecHa', neTo’]

Bbibupaem cnyyarnHoe cnoBo: 'BecHa’

Bbibupaem cnyyarHyto 6yksy: 'c'

BbiBOOUM Ha 3KkpaH: Be?Ha

lMonb3oBaTtenb NbiTaeTcs yragaTtb OyKBy.
Moackaska: ncnonb3yrte metoq choice() mogyns random.

BapuaHT 5
1.B cTpoke 3ameHUTb BCe 3arnaBHble OyKBbl CTPOYHBIMM.

2.HanuwuTe nporpammy, koTopasi 3anpaluvBaeT Yy Nonb30oBaTens ABe CTPOKU U
dopMMpyeT 13 ITUX CTPOK CMMCOK. ECnn CTPOKKN COCTONAT TONbKO M3 Yncen, TO

nporpamMmma )J,OGGBJ'IFIGT B cepeunHy cnnmcka Cymmy BBeEHHbIX YNCET1, UHa4e
LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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noGaBnsieTcst CTpoka, o6pa3oBaHHasi U3 CNUSIHUS ABYX BBEAEHHbIX paHee CTPOK.
NToroBas cTpoka BbIBOAWUTCS Ha 3KpaH.

BapuaHT 6

1.B cTtpoke ymanutb Bce OykBbl "a" W noacuynTaTb KONMUMYECTBO YAaNeHHbIX
CYIMBOJIOB.

2.3apaH cnucok cnos. Heobxoaumo BeibpaTh U3 Hero criydanHoe crnoeo. M3

BblIBpaHHOro cry4anHoro crosa criy4darHo BblbpaTb GyKBY U MONPOCKTL NOsb30oBaTesns
ee yragaTtb.

3ajaH cnucok crnos: [‘camosap’, 'BecHa', neTo’]
Bbibupaem cny4vanHoe cnoso: 'BecHa’'
Beibupaem cnyyaiHyto 6yksy: 'c'

BbiBOOUM Ha 3kpaH: Be?Ha

lMonb3oBaTtenb NbiTaeTcs yragaTtb OYKBY.

Moackaska: ncnonbaynte metoa choice() mogyns random.

BapuaHT 7

1.0ana ctpoka. lNpeobpasoBatb ee, 3amMeHMB 3Be3goykamun Bce Oykebl "n",
BCTpevarLwmecst cpean nepBbix N/2 cMMBOMOB. 34eCb N - ANMHA CTPOKMW.

2. HanuwwuTe nporpammy, KOTopas 3anpaluvBaeT Y Nnofb3oBaTerns ABe CTPOKU U
dopMmMpyeT 13 3TUX CTPOK CIMCOK. ECnn CTpOKMN COCTOSAT TONBKO U3 Yncen, TO
nporpaMmMa gobaensieT B cepeanHy Cnucka CyMMy BBEAEHHbIX YMCer, MHaye
noGaBnsieTcs CTpoka, obpa3oBaHHas U3 CNNSHUS OBYX BBEAEHHbIX paHee CTPOK.
NToroBasi cTpoka BbIBOAWUTCS Ha 3KpaH.

BapuaHT 8

1.,El,aHa CTpOKa, 3aKaH4YnBarwoLanAaCcA ToukoW. lNoagcumtaTb, CKOSbKO CroOB B CTpOKe.

2.3apaH cnucok cnos. Heobxoanumo BeibpaTh U3 HEro criydanHoe crnoeo. M3

BblIGpaHHOro crny4anHoro croBa criyydarHo BblbpaTb GyKBY U MONPOCKTL Nosb3oBaTesns
ee yragarb.

3apaH cnucok crnos: [‘camoBap’, 'BecHa', 'neto’]
Bbibupaem cnyyainHoe cnoso: 'BecHa'

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Bbibupaem cny4dainHyto 6yksy: 'c'

BbiBOOUM Ha 3kpaH: Be?Ha

Monb3oBaTtenb NbiTaeTcs yragaTb Oyksy.
Moackaska: ncnonbaynte metoa choice() mogynsa random.

BapuaHTt 9
1.0npenenuTb, CKOMNbKO pa3 B TEKCTe BCTpevaeTCs 3aaHHOe CroBO.

2.Hannwute nporpammy, KoTopasi 3anpalunBaeT y Nonb3oBaTensi ABe CTPOKU U
dopMmMpyeT M3 3TUX CTPOK CMMCOK. ECnn CTpoKkn cocToAT TONbKO M3 Yncen, To
nporpaMmMa no6aensieT B cepeanHy Cnncka CyMMy BBEAEHHbIX YMCEer, MHaye
nobaBnsieTcst CTpoka, 06pa3oBaHHasi U3 CNUSHUA ABYX BBEAEHHbLIX paHee CTPOK.
NToroeasi cTpoka BbIBOAUTCS Ha 3KpaH.

BapuaHT 10
1.JaHa cTpoka-npegnoXeHne Ha aHrnmMnckoMm s3bike. [peobpasoBaTtb CTPOKY
TakK, YTOObI KaXxgoe CroBO HA4YMHANOCh C 3arnaBHON OYKBbI.

2.3apaH cnucok cnos. Heobxoaumo BbibpaTth M3 HEro criydanHoe crnoso. M3
BbIOpaHHOro Cry4arnHoro croBa crny4anHo BbibpaTb OyKBY M MONPOCUTL NOMNb30oBaTeNs
ee yragarb.

3apaH cnmcok cnos: ['camoBap’, 'BecHa', 'neto’]

Bbibupaem crnyyanHoe cnoso: 'BecHa’

Bbibupaem cny4dannyto 6yksy: 'c'

BbiBOOUM Ha 3kpaH: Be?Ha

lMonb3oBaTtenb NbiTaeTcs yragaTb Oyksy.
Mopackaska: ucnone3ynte metoq choice() moaynsa random.

BapwuaHT 11
1.JaHa ctpoka. lMogcumtaTb camMyro OfMHHYKO MOCrefoBaTeNlbHOCTb NOApsAs
naoywmx 6yks «H». lNpeobpasoBaTb ee, 3aMEHMNB TOYKaMM BCE BOCKNMLATENbHbIE 3HAKM.

2.HannwwnTte nporpaMmy, kKoTopasi 3anpalunBaeT y Nonb3oBaTens ABe CTPOKU U
dopmMUpyeT 13 3TUX CTPOK CMUCOK. ECnn CTPOKM COCTOAT TOMNbKO U3 Yncen, TO
nporpaMmMa go6aensieT B cepeanHy Cnucka CyMMy BBEAEHHbIX YMCer, MHaye
nobaensieTcs cTpoka, obpa3oBaHHasi U3 CrMSIHUS OBYX BBEAEHHbIX paHee CTPOK.
NToroBas cTpoka BbIBOAUTCA Ha 9KPaH.

BapuaHT 12

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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1.JaHa cTpoka. BeiBecTu Bce cnoBsa, okaHuymBawLlmeca Ha oyksy "qa".
p ) L YKBY

2.3apgaH cnucok cno. Heobxoammo BbIGpaTb M3 HEro cryvanHoe cnoeo. M3
BbIOpaHHOro criy4arHoro crnosa ciny4yanHo BbibpaTb ByKBY 1 MONPOCUTL NONb30BaTeNs
ee yragarb.

3ajaH cnucok cnos: ['camosap’, 'BecHa’, neTo’]

Bbibupaem cny4anHoe cnoso: 'BecHa'

Boibupaem cnyyaiHyto 6yksy: 'c'

BbiBOOUM Ha 3kpaH: Be?Ha

MNMonb3oBaTenb NbiTaeTcs yragatb OykBy.
Moackaska: ncnonbaynte metoa choice() mogyns random.

BapwuaHT 13
1.[JaHa cTpoka CMMBOSOB, Cpean KOTOPbIX €CTb OA4HAa OTKpblBalLascs U ogHa
3aKkpblBatoLascs cKobku. BbiBeCTn Ha aKpaH BCe CUMBOISIbI, PACMOSIOXKEHHbIE BHYTPU

3TUX CKODOK.

2.HannwwuTte nporpaMmy, KoTopasi 3anpalunBaeT y nonb3oBaTens ABe CTPOKU U
dopMMpyeT 13 ITUX CTPOK CNMCOK. ECNK CTPOKMN COCTONAT TONBbKO M3 Yncen, To
nporpaMmMa gobaensieT B cepeanHy Cnucka cyMMy BBEAEHHbIX YMCer, MHaye
noGaBnsieTcst CTpoka, oGpa3oBaHHasi U3 CNNSIHUS ABYX BBEAEHHbIX paHee CTPOK.
NToroBas cTpoka BbIBOAWUTCS Ha 3KpaH.

BapuaHT 14

1.Jana cTpoka. BbiBecTn Bce cnosa, HauyuHawouwmeca Ha Oyksy "a" u crosa

oKaH4yuMBatwLmecs Ha bykBy "s".

2.3apaH cnucok cno. Heobxoaumo BeibpaTh M3 HEro criyvanHoe crnoso. M3
BbIOpaHHOro Cry4arnHoro crioBa crny4anHo BbibpaTb OyKBY M MONPOCUTbL NONb3oBaTeNs
ee yragarb.

3apaH cnmcok cnos: ['camorap’, 'BecHa’, neTo’]

Bbibupaem cnyyarnHoe cnoBo: 'BecHa’

Bbibupaem cnyyariHyto 6yky: 'c'

BbiBOAMM Ha 3kpaH: Be?Ha

MNMonb3oBaTenb NbiTaeTcs yragaTtb OykBy.
Mopackaska: ucnonb3ynte metod choice() mogynsa random.

BapuaHT 15

1.daHa cTpoka TekcTa. lNogcuntatb KONM4ecTBo BYKB «T» B CTPOKE

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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2.HannwwuTte nporpaMmy, KoTopasi 3anpalunBaeT y nonb3oBaTens ABe CTPOKU U
dhopMmMpyeT M3 ITUX CTPOK CMMCOK. ECnn CTpOoKM COCTOAT TONBbKO M3 Yncen, To
nporpaMmMa go6aensieT B cepeanHy Cnucka cyMMy BBEAEHHbIX YMCer, MHaye
nobaBnsieTcst CTpoka, obpa3oBaHHasi U3 CNUSIHUS ABYX BBEAEHHbIX paHee CTPOK.
NToroBasi cTpoka BbIBOAUTCS Ha 3KpaH.

TeopeTuyeckasa 4yacTtb 2
YacTto HaMm HyXHO gepxaTb MHOro ogHoobpasHbiX AaHHbIX B OAHOM dhavne,
HanpMmep, CMMUCOK YYEHWKOB Komnnemka unu Homepa TenedgoHOB B cnpaBouvHuke. B

Python Takune Habopbl AaHHLIX MOXHO OPraHN30BbLIBATb B CMMCKWU, KOPTEXWN 1 CNOBapMU.

Koptex (tuple), kak n cnucok, npeacrtaenseTr cobon nocnegoBaTenbHOCTb
anemeHToB. OQHAKO XpaHALWMECs B HEM 3NIEMEHTbl HeNb3s U3MeHATb, 406aBNATbL Nnn
yaanate. [Ona cosgaHus KopTexa WCNonb3ylTca Kpyrnble CKOOKWM, B KOTOpble

nomMeLwarTca ero 3Ha4yeHusd, pasgerneHHble 3anATbIMNn:

user=("Timur',23,1.10.1998)
print(user)
B kopTexax yooOGHO XpaHuUTb CBOWCTBa OOBLEKTOB, Hanpumep, UMSA, BO3pacT,

aaty poxaeHusi. Ecnu BOpyr KOpTeX COCTOMT M3 OOHOro 3riemMeHTa, TO nocre

€[MHCTBEHHOrO 3reMeHTa KopTexa HeobXxoaAMMOo NoCTaBUTb 3ansTylo:
user=("Tom",)

HekoTopble onepauun Hag KopTexxamu:

>>> () # co3faHue NycToro Koprexa

0

>>> (4) # 9TO He KOpTEX, a LuesniovncrieHHbln 0obekT! 4

>>> (4,) # a BOT 9TO — KOPTEX, COCTOALLMN N3 ogHOoro anemeHTa!l (4,)
>>> p=('1',2,'4") # co3gaeM KopTex

>>> P

(1, 2,'4)

>>> len(b) # onpegensem ANWHY KOpTexa

3

>>> t=tuple(range(10)) # cosnaHue kopTexa ¢ nomoLLbo dyHKLMKM range()
>>> t+b # CnnsiHMe KopTexen

0,1,2,3,4,5,6,7,8,9,'1", 2,'4)

>>> r=tuple([1,5,6,7,8,'17) # KOpTeX 13 cnucka

>>>
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(1,5,6,7,8,'1)
>>>
C nomoLLblo KOpTeXen MOXHO npucBamBaTb 3HAYEHUS OOHOBPEMEHHO [ABYM

NnepemMeHHbIM:

>>> (x,y)=(10,5)

>>

>X

10

>>

>y

5

>>> X,y = 1,3 # ecnu y6parth Kpyriible CKOBKM, TO pesynbTaT He U3MEHUTCS
>>

>X
1
>>

>y
3
>>>

MNMoMeHsITb MecTamm COAepXXnMoe ABYX NepPeMEHHbIX:
>>> X, Y=Y, X

>>
>X
3

>>

>y
1

>>>
KopTe>|< Helb34 UBMEeHUTb, HO MOXXHO U3MEHWUTb, Harnpumep, Crncok, BXOOSALWLNN B

KOpTeX:
>>> t = (1,[1,3],'3)

>>>1[1]
[1, 3]

>>>{[1][0] = 1
>>> 1

(1,1, 3],'3)
>>>
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Cnosapu (dictionary) — 37O CTPYKTypa AaHHbIX, B KOTOPOW KaXAbl 3NIEMEHT

BMECTO MHOEKCa NMeeT yHVIKaﬂbeII7I KNoY. ONeMeHThI cnoapsa MOXHO USMEHATD. ans

co3aHus cnosaps ucnonb3ytTcs urypHole ckobku ({}):

1. Cnosapwu co3gatoTcs C NOMOLLbI0 PUTYPHBIX CKODOK.

2. [lapbl 13 KroYa 1 3Ha4YeHNA pasgensatoTcsa 3anaTbiMU.

3. Knwoun n 3HauyeHus pasgensitotca mexay cobor ABOeToUneEM

4. Knoun B cnoBape MOryT ObiTb TOMbKO CTPOKaMU, LENbIMU YMCNaMn UNn Yucnamm
C nnasatoLen TO4Kon. A BOT 3Ha4YeHnUst MOryT ObITb ntoboro Trna

5. BaxHo He 3abbiBaTb UCMNOMb30BATh KaBbl4kK OnA CTPOKU-KIo4a

an/IMep co3aaHnAa crioBaps, KOTOprI?I KaXOoMy CJioBy Ha aHIMUMNCKOM A3blKa

6yueT CTaBUTb B COOTBETCTBUE CJTOBO Ha NCMNAHCKOM A3bIKE.

MuoxecTeO

MHoxecTBO Knouen 3HavYeHun

HeusmMeHsiemMoro Tuna
\

.| eng2sp '
\

S i -
/" =S - B
-4 one’—— .7 _s‘uno’ N
< 7 .

\

’
‘three’ ——+——‘tres’ |
' !

— AT

! \

’
/
‘two’ ———~—c— ‘dos’ ,’
> < >
~ - < =

\
~

dakTnyecku, cnoBapb — 3TO 0To6pa>|<eH|/|e OBYX MHOXECTB: MHO>XeCTBa

KIoYyem n MHoOXecTBa 3Ha4YeHUn.

HekoTopble n3 MeTooB 1 OYHKLUUK CrioBapemu:

e .keys() — ncnonb3yeTcsa AN BbiBoAA KI0Yen cnosapsi.

e .items() — ncnonb3yeTca ANA CO34aHUA KOPTEXEN C KNoYaMu N 3HAYEHUSMU.
e .get() — meTo4 ONA NOMydYeHUs 3Ha4YEHUs Mo KNoYy.

e .Clear() — ounctuTtb crioBapsb.

e .copy() — ckonupoBaTb BECb CNoBapb.

len() — nony4uTb OnnHY crioBaps.

o type() — y3HaTb TMM.

K cnoBapsim npymeHumM oneparop in:

>>> eng2sp
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{three': 'tres’, 'one": 'uno’, 'two": 'dos'}
>>>'one' in eng2sp # nouck no MmHoxecTsy KIMFOYEN
True
>>>

YacTo cnoBapu ncnonb3yoTcsl, ecnv TpebyeTcs HanTu 4YacToTy

BCTpe4YaeMOCTN 3Jr1eMEHTOB B NocrieaoBaTesibHOCTU (CI'II/ICKe, CTpOKe,

KopTexe).

(DyHKLI,I/IFI, KOTOpasd BO3BpaLlaeT CJioBapb, cop,epmaw,mﬁ CTaTUCTUKY

BCTpe4YaeMOCTHN 3fieMeHTOB B NnocriegoBaTesibHOCTU.

def histogram(s):
d = dict()
forcins:
ifcnotind:
d[c]=1
else:
d[c]=d[c]+1 # vnn d[c] +=1

return d

PesynbTtat BbidoBa dyHKumn histogram() ansa 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,'e: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 ¢ Bepcum Python 3.9, B g3blke NOABUNNUCH HOBbIE OrepaTopbl,

KOTOpbIle obnervatot NpoLecc CNUsIHUS CrioBapewn.

1. Merge (|): aToT onepaTop no3sonseT o6beaAnHATL ABa CrioBaps C

MOMOLLbIO OOHOMO CMMBOSA |.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
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2. Update (|=): c nomowpto Takoro oneparopa MOXXHO 06HOBUTbL NEPBbIN

cnosapb 3HadyeHmeM BToporo (¢ Tunom dict)

BOT OCHOBHbIE OTANYNSA ITUX OBYX OrnepaTtopoB:

e «|» co3gaeT HOBbIN CrioBapb, 06beAnHAS ABa, a «|=» 0OGHOBMNAET NEPBbLIN

crnoBape.

o OnepaTop merge (|) ynpowiaeT npouecc o6beamnHeHns1 CnoBapemn n

paboTbl C X 3HAYEHUSIMM.

¢ OnepaTtop update (|=) ncnonb3yeTtcsa ans 0GHOBNEHUS CrIOBapen.

dictionary={knto41:3Ha4yeHune1,kno4Y2:3Ha4yeHune2,...}

Cospgagnm cnosapb nog umeHem mycollege:

mycollege = {'4kurs':"AHnHa, Knpunn, Pavel’,

‘3kurs':'Uropb,Oner,Onbra'’}

B atom crnoBape B KadecTBe Krno4yen MCNOJ1b3YKOTCA Ha3BaHUA KIlaCCoB, a B

KayecTBe 3Ha4YeHUN — UMeHa TeX, KTO YUUTCA B 3TUX KIlaCcax.

B croBapb MOXHO nob6aBnTb 3Ha4YeHne, NOMETUB €ro HOBbIM KIHOYOM:

mycollege[' 2kurs']="Elena,Anuca,[Auma’

print(mycollege)

PesynbTar:

{'4kurs': 'AHHa, Kupunn, Pavel', '3kurs':
'Uropb,Oner,Onbra’,'2kurs':'"Elena,Anuca,[ijuma}

YT0o6bl NI3MEHUTb 3HAYEHME 3NEMEHTA, HYXHO npunaaThb ero Kr4vyy HoBoe

3Ha4YeHune:

mycollege = {"4kurs':"AnHa, Knpunn, Pavel’,

‘3kurs':'Uropb,Oner,Onbra'’}

mycollege['3kurs']="Matvei,Tansa,CeeTta’

print(mycollege)
PesynbTar:

{'4kurs":AHHa,Kupunn,Pavel','3kurs"'Matvei, TaHsa,CBeTa’}

MCI'IOJ'IbSyFI LMKMfOr,MOXXHO BbIBECTU Ha 3KpaH TOJIbKO KIO4YKM CrioBaps:

foriinmycollege:

print(i)
PesynbTar:

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx




KMPK BIrAP® ®I'60Y BO «KI'MY»
MO-26 02 03-O0[.08.M3

NHOOPMATUKA | C.212/233

4 kurs
3 kurs

Mnn BbIBECTM TONBLKO 3HAYeHUSA crnoBaps:

foriinmycollege:
print(mycollegeli])

PesynbTar: AHHa,Kupunn,Pavel

Matvei, TaHa, CBeTta

3agaHnAa Ana caMoCTOATENIbHOrO BbINOSIHEHUSA:
3adaHue Ne1
Cos3gatb CnMcok cBouX nobumbix ¢unbmoB. BbiBECTM Cnucok Tpems
crnocobamu: a) B CTPOYKy; 6) B CTONBUK; B) B CTPOUKY Yepes 3ansTyto.
3adaHue Ne2
Beectn ¢ knaeumatypbl cnncok amunmin 10 -tm nucatenen. OTcopTnpoBaTh
CNUCOK B andaBUTHOM MOPSIAKE U BbIBECTU €r0.
3adaHue Ne3
Co3pgatb cnmcok cBoux nobumbix neceH. OTcopTupoBaTb CMNUCOK B
andaBUTHOM nopsiake M BbIBECTUM ero. Hantu gnvHy cnucka v BbIBECTU pesynbTaTt Ha
3KpaH.
3adaHue Ne4
Cospante crnoBapb «PbIObl», a ero anemeHTbl pasgenuTe Ha 3 Buaa:
«peYHble», «O03epHble» N «MOpCKMe pblbbl». BbiBeante Ha 3KpaH CcHavana
TOMbKO KMNto4YM, a NOTOM 3f1eMEHTbI CroBaps.
3adaHue N5
[o6aBnTb B faHHbIN cnoBapb «Pblbbl» KN4 «OKeaHU4eckue», 3anofiHUTbL ero u

BbIBECTU Ha 3KpaH OBHOBMEHHbIN CrioBapb.

Bbi1600kb!1 u npednoxeHusi o npodenaHHoU pabome
CodepxaHue omyema:

1. HavmeHoBaHMe NPaKTUYECKOro 3aHATUS

2. Uenb 3aHaTUA
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3. OT4yeT O BbINOSIHEHUN HA KaXKAbl aTan pa3aena «Co,u,ep>KaH|/|e N nop4aanok

BbINOJIHEHUA 3aaHNA»

4, Cnuncok ncnoJyib3yemMbiX NICTOYHUKOB

5. BblBOAbI U NpeanoXxeHns

6. [aTa n nognucob KypCaHTa 1 npenogaBartens

Bonipochbi Or1si caMornpo8epKu

UTo Takoe Cnmncok, KOpTEX, CJ10Bapb B MutoHe?

Kak co3gatotcsa cnmuckn?

Kakune onepaunn MOXHO Npomn3BoanTb CO cnnckamm?

Kak 3anucbiBaeTcs (*)yHKLIMFI onpepneneHna annHbl cnncka?

Kak oTcopTupoBaTb CNUCOK?

1
2
3
4. Kakue cywiecTtByoT cnocobbl BbiBOAA cnvcka?
5
6
7

. UTo HasbiBaeTcs cTpokor B Python

8. MNepeuncnute PyHKUMN N METOAbI PaboThbl CO CTPOKaMMU.

9. ins vero cnyxuT dyHkuma S.split?

10. Anga yero ucnonbayeTca yHKUnA range()?
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MNpaktnyeckoe 3aHaTMe Ne 17 Cuctema koopauHat B rpacdumke Python,
ynpaBneHue uBetoMm. [lpumutuBbl B Python Wcnonb3oBaHuMe npouenyp B
rpacuke.

Llenb 3aHATUS:

1. N3yunTb noHaTune rpadukn Python;
2. OBnageTb onepaunamun 1 MeTogamu HaZ npouenypamu B rpaduke ;

3. N3yunTb noHATMEe npouenyp B rpaduke B Python;

UcxoOHbIe OaHHbIe: TEOPETUYECKNI MaTepman, nporpamma Python

CodeprxaHue u nopsidoK 8bINONIHEHUS:
N3yunTb TEOPETMYECKYIO YaCTb

BbinonHuTb 3agaHusa

Mognporpammbl npexae Bcero HeobXxoauMMbl B CUTyaLUW, KOrda B pasHblX 4acTax
nporpaMMbl HEOBXOAMMO BbINOMHSATL OOHU U Te e OEeWCTBUSI HECKONbKO pa3. B Takom
criy4ae noBTopsieMble ornepaTopbl 0POPMASIOTCS B BUAE (PYHKLUW UM Npoueaypbl, K
KOTOPOM MOXHO obpaliaTbCsi M Bbi3blBaTb €€ BbINOSIHEHWE M3 pasHbIX 4YacTen
nporpaMmbi.

B python cyuwectByeT aABa Buaa peanusauuym nognporpamm: yHKUUM B PONu
npoueaypbl U PYHKLMKN B KNACCUY4ECKOM NOHUMAaHUW.

®OyHKUMS B ponu npouenypbl MNpu3BaHa He BO3BPaTUTb 3HAYeHME B OCHOBHYHO
nporpaMMy, a BbIBECTU €ro, NMb0o BbLINOMHUTL KakMe-nMbo AencTBUA C rnobanbHbIMU
nepemMeHHbIMU, MpU 3TOM He BO3Bpallas NnonyyYeHHble 3Ha4YeHUss OCHOBHOWM Nnporpamme

(He ncnonk3ys KNK4YeBOE CNOBO return).
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Ha4yarno BerHFIFI JieBasd TOYKa 3KpaHa
KoopauHaTt

(0,0) X

T

! HanpasfieHa Bnpaeo, ocb OY —
1

I

1

nmeet koopauHaty (0,0), ocb OX

v

y BHM3, T.€. YEM HWXE Ha 3KpaHe
R -4 pacnonoxeHa To4ka, Tem 6onblue

ee koopauHaTta no ocu OY.

3apaHue Ne1 OnpegenuTb KoopaMHaTbl TOYEK, N30OPaXKEHHbIX HA PUCYHKE:

0 100 200 300 400 500
ST T T O T O ¢ >
T.4 X
100 @14 T.2
200 @ . L
P P
300 @ N
— T3 T 5
400 @
500 1
y

Mpu NOCTPOEeHUN n3obpakeHns 1 ero 0POPMIEHNN BO3MOXHO UCMONb30BaHNe

HECKOJIbKNX LUBETOB.
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]
anaBJIeHue IIBETOM e
LiseT B popmate RGB LiseT no Ha3BaHUIO
penColor( 255, 0, 255 ) penColor("red")
4 |
Red white, black, gray, navy, blue,
0...255 Blue c I d
_ 0250 @ aen yan, green, yellow, red, orange,

£ v 0...2 .
\, z/l 0..255 2222 prown, maroon, violet, purple,

LiseT AMHMIA: penColor( "red")
To/wWwMHa ANHUIA: penSize(2)
LiseT 3a/MBKM: brushColor( "green" )

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyaribHOCMb 8epcuUU M0 opuauHay, xpaHsuwemycs 8 1C: Konnedx



KMPK BIrAP® ®I'6OY BO «KI'MY»
MO-26 02 03-O0[.08.M3

MHOOPMATUKA | C.217/233

padmyeckre NnpMMHUTHUBDI [
(npOCTeﬁu.me durypnoi) e
‘ IOYRA HenpepbiBHbIN BBOY,
(xu ¥1) (% ¥>)
XpY,
(X, y) (XS’ y5) (xy Y3)
v

(x., moveTo(x1, y1)

X ¥ ¥ lineTo(x2, y2)

lineTo(x3, y3)

. l lineTo(x4, y4)

point(x, y) ine(x1, y1, x2, y2) lineTo(xs, y5)

padryeckme NnpMMHUTUBDI =

(npocTeiiume ¢purypsi)

ORPYARHOGCTD ‘ [Mpamoyro/ibH1K NoauroH

Xy Yy X» Y2
X1! Y1
Xp¥
X3 Y5 4 Y4
XZF YZ
. pOIygon([(’“’ Y1), (xzv y2),
circle(x, v, r rectangle(x1, y1, x2, y2
(% ¥, 7) gle(x1, y1, x2,y2) (x3, y3), (x4, y4)])

Mprmep nNporpamMmbl 1 pesynbTaT eé paboThbl.
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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 Vicnonb3ysi NONyYeHHbIE 3HAHUS, HApUCYUTE NOYI0 CTaTUYECKYHO

CLUEeHY, KOTopad CoOAepPXUT HE MEHEe 3 pa3nnyHbIX 06bEKTOB, COCTOALLNX N3 NATU U

bonee NPUMNUTUBOB.. anIMepOM CLUEHbl MOXET ABNATbCA clieaAyrlad KapTUHKa:

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
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BcnomorarenbHbI anropuTtm — 3TO afifOPUTM pELLEHUS Kakor-NMbo nogsanayn,
KOTOPbIN MOXET BbI3blBaTbCA U3 OCHOBHOIO anroputMa.

B nporpammupoBaHun BCrnomMoraTenbHble anropuTMbl Ha3biBaloT nognporpammamu. B
A3blke Python cywecTByloT ABa B1uga nognporpamm: npoueaypbl U QyHKUMK.
Mpoueaypa — 370 nognporpaMmma, KoTopas BbINOMHAET HEKOTOPbIE AENCTBUSA Nocne
Bbl30Ba €€ 13 OCHOBHOWM NporpamMmmbl Unu apyron npoueaypbl. Kaxxgas npouenypa
NMEET YHUKAINbHOE UMSI, MOXET MMETb NPOU3BOSIbHOE KONIMYECTBO BXOAHbIX
napamempoes. [1pun BbI30BE NpoLEaypbl YKa3biBalOTCHA ¢ghakmu4vecKkue 3Ha4YeHus!
napamempos.

JlokanbHble nepeMeHHbIe — 3TO NepeMeHHbIe, onpeaenéHHble B npoueaype, OHn
AOCTYMNHbI TOMBKO BHYTPW NpoLeaypsbl.

nmo6anbHbie nepeMeHHbIe — 3TO NepeMeHHble, onpeaenéHHble B OCHOBHOWM
nporpamme. OHM OOCTYMNHbI BHYTPU Npoueaypbl TONbKO AN YTEHUS, a ANst UIBMEHEHMS
TpebyeTca 06bABUTL UX B Npoueaype nocne cnyxebHoro cnosa global.

Mpouenypa HaumHaeTcs cnyxebHbim cnosom def (define — «onpeaennTb»).
dopmanbHble NapameTpbl Npoueaypbl NEPeYnCnaiTCa Yepes 3anaTyio.

OnepaTopbl, BXoAsLME B TENO Npoueaypbl, 3anucbiBatoTcs ¢ oTcTynom. MNpouenypa
AOMMKHa ObITb onpefeneHa 4o NepBoro e€ Bbi30Ba.

def <uma>(<napameTpbI>):

<oneparopbI>

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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BbizoB npouenypbl OCyLeCcTBAEeTCAd Mno €€ NMEHU C YKa3aHNeM d)aKTI/I‘-IeCKI/IX

napamMmeTpoB (aprymeHToB).

<nmsa>(<aprymeHTbI>)

lMpumeyaHue: Mexay cpopmanbHbIMU 1 haKTUHECKUMU napaMmeTpamMmm JOKHO BbITb

COOTBETCTBME MO KOJTMYECTBY, NOPAAKY CcrieaoBaHNA U TUMYy.

3apava: NMocTpouTb urypy:

OcobeHHOCTL: Tpu

O6buee: pasamepbl, yrosi noBopoTa

OTnuumsa: KoopauHaTbl, UBET

NoxXoXxume purypbl.

OTnnymna obosHavaem Kak NepeMeHHbIe,

OHV ByayT napameTpamMm npoueaypsbi.

(x. y-60) [MapameTpbil:
60 X, Y — KoopauHaTthl yrna
C — UBEeT 3anunBKu
(X, y) 100 (}(+1 UO, y)
onpenennTb
(define) Ha3BaHWe napameTpbl
déf tféug{x, Y, ;i:
brushColor (c)
OTCTYN

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx

(x+100,vy),

PDlYgDD( [{er) r (KIY_GO) r

(x,v)1 )

lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, 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 Vicnonb3yst ogHy npouenypy, NOCTPOUTb NPeAsIoXKeHHbIE hurypbi:

OueHka «3» OueHka «5»

OueHka «4» OueHka «5»

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyaribHOCMb 8epcuUU M0 opuauHay, xpaHsuwemycs 8 1C: Konnedx
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CodepxxaHue omyema:
1. HaumeHoBaHMe npakTnyeckoro 3aHATUSA
2. Llenb 3aHaTMSA
3. BapuaHT 3agaHus
4. OTyeT O BbLINOMHEHUN Ha KaxAbl aTan pasgena «CogepxaHne n NoOpALOK
BbIMNOSIHEHUS 3a4aHNSA»
5. Cnucok ncnosnb3yembiX MICTOYHUKOB
6. BbiBOAbI 1 NpeanoxeHust

7. [lata n nognnck KypcaHta u npenogasartess

Bonipocbi 0r1si caMorposepKu:
. UTO Mcnonb3yT Ansa HanucaHna NporpamMm ¢ rpaconyeckMmMm BO3MOXHOCTSMU?
. Kakon onepatop no3BonsieT HapucoBaTb TOYKY Ha SKpaHe?

. Kakoi onepaTop nossonseT HapucosaTtb SIMHUIO U NPAMOYTrONbHUK?

A WO N -

. Kakne onepatopbl N0O3BONSAOT HApUCOBaTb 3aKpalLEHHbIM MPSIMOYTrofbHUK?
5. Kakon onepaTop no3BonsieT HapMcoBaTb OKPYXHOCTb?

6.4T10 Ha3bIBalOT nognporpammammn?

7. Kakue Bnabl nognporpaMmm N3BecTHbI?

8. Korga uenecoobpasHo ucnonb3oBaTtb nognporpammel B rpacuke?

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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MpakTuyeckoe 3aHATMEe Ne 18 Wcnonb3oBaHue uukna B rpacduke u
3aKpawmBaHue obnacrteun

Llenb 3aHsmusi:
1. N3yunTb NnoHATME uMKna B rpacuke B Python;

2. OBnageTtb onepaunaMmm n MetTogamm pa6OTbI C UuKIiamum B rpa(bvn(e;

UcxoOHbIe OaHHbIe: TEOPETUYECKNI MaTepman, nporpamma Python

CodepxxaHue U nopsiOoK 8bINMONTHEHUS:
N3yunTb TEOPETMYECKYIO YacTb

BbIinonHUTL 3agaHus

ANropMTMbl ONMUCLIBAOTCA C MOMOLLbIO TPEX OCHOBHbBIX CTPYKTYP:

1) cnegoBaHus;

2) BeTBNeHs;

3) noBTOpPEHUS.

AnroputMm MNOBTOPEHUA - OMNUCaHWE MOBTOPAILINXCA OENCTBUMA.  AMTOPUTM MNOBTOPEHMUS
MOXeT OblTb 3auUMKMNEHHbIM W WUMEeTb MNPUHYAUTENbHOE nMpepbiBaHNe U MoXeT ObiTb C

CbVIKCI/IDOBaHHbIM YNCITIOM I'IOBTOpeHI/IIZ C eCTeCTBEHHbIM OKOHYaHWeM NMOBTOPEHNA U1 LnkKna.

3aIMKIeHHBII ITUKIT
AITOPUTM

5 MOBTOpEHUN U
OKOHUYaHUE
aJropuT™Ma

Heorpannuennoe
YHUCJIO TIOBTOPEHUM

B a3blke Python 06b4HO MCMONbL3YIOT ABa BUAA LIMKITOB:

— «umkn WHILE» wnu «umkn C npegycrnioBuem» u nonpobyem
HanucaTtb NepBble Urpbl.

WHILE — «noka» B nepeBoe C aHrfMNCKOro

Hanpumep:

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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[Moka <BbINOMHSETCA ycnosue>. Oenatb

n=0 Kakne-to JeNCTBUS.
while n<3: «Moka n wMeHbwe 3, npubaBnAaTb K N
n=n+1 eauHuLy»

L||I/IKJ'I NnoOBTOPAETCA, MOKa ycrnoBne MUCTUHHO,
€CIln Xe HET, UUKIT 3aKaH4YMNBaeTCA

— umkn c napameTpom FOR.

B pesynbrarte paboTbl nporpamMmbl CrOBO
foriinrange(®):  «Mpueet!» GyneT HaneyataHo 5 pas. Range —
avanasoH B nepeBoge C aHrnuuckoro. [pu aTom

print("MpuBeT!") )
NepemMeHHas i No Mepe BbINONHEHNa uuknia byaer

npuHUMaThL 3HaveHus 0, 1, 2, 3, 4.

for i in range(3, Mpu aToM nepemeHHas i bygeT NpMHMMaTb 3Ha4YeHUs
20): or3 no 19
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)

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 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

3apaHne Ne1 Kcnonb3ys uuknbl M npoueaypbl, Hapucynte ysop. Yucno

NoBTOPEHWI pucyHka N BBeaUTE C KrnaBuaTypbl.

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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| BapmnaHT [l BapnaHT
OLl,eH Ka «3»: BeecTyn ¢ knaBmatypbl uncno N 1 HapucosaTb «3»: Beectu c knasuatypsl uncno N u Hapucosatb
N psizos no 5 kpyros. N BepTuKanbHbIX psaos no 5 pomGukos.
«3» Mpumep (N = 3): Mpumep (N = 2):
OLl,eH Ka «4»: BecTtu ¢ knaemnatypbl umcno N U HapucosaTb «4»: Vlcnonb3ays UMKNbI U NpoLeaypbl, HapucyiTe
13 KpYros NpsiMoyronbHblil pasamepom N Ha N. y3op. Yucno nosTopeHni pucyHka N BBeauTte ¢
«4» Mpumep (N = 3): Knasuarypel.
. Mpumep (N = 3):
OLI,eHKa «5»: BeecTu ¢ knasmatypsl yucno N u HaprcoeaTb «5»: Wcnonb3ays LMKIbI M NpoLeayphbl, HapucyiiTe
13 KpYroB paBHOGeAPEHHbIA TPEYroMNbHIK C y30p.
«5» BbicoTor N. Kaxapbli psig AoskeH ObiTh
nokpalleH B CBOW LBET. NXN'NYNX
——— P P
o PULAPLAPY

CodepxaHue omyema:
1. HanmeHoBaHMe nNpakTM4eckoro 3aHATUS
2. Llenb 3anaTtus
3. BapuaHT 3agaHus
4. OT4yeT O BbINOMHEHMM Ha Kaxabl 3Tan pasgena «CogepxaHve W NOpPSOoK
BbINOSTHEHUS 3a4aHNSA»
5. Cnuncok ncnonb3yembiX MICTOYHNKOB
6. BbiBOAbI 1 NpeanioxeHust

7. daTta n nognucb KypcaHTa u npenogasaTens

Bonipocbi 0r1si caMorposepKu:
1. Yto npencraBsnsiet cobon anroputm NOBTOPEHUA?
2. Kakne Bunabl LLMKNOB U3BECTHbI?

3. Korga uenecoobpasHo ncnonb3oBaTh LMKIbl B rpaduke?

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyaribHOCMb 8epcuUU M0 opuauHay, xpaHsuwemycs 8 1C: Konnedx
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MpakTuyeckoe 3aHaATME Ne
¢dyHkuun B Python

Llenb 3aHamusi:

19. NMocTpoeHne rpacmkoB MaTeMaTU4YECKUX

1. OBnagetb onepaunamn n MeTogamMu NOCTPOEeHUA FpaCbI/IKOB

MaTemMaTtuyecknx dpyHkuun Python;

Ucxo0HbIe OaHHbIe: TEOPETUYECKNI MaTepuan, nporpamma Python

CodeprxkaHue u rnopsiOoK 8bINOIHEHUS:

|/|3y‘-| UTb TEOPETUYHECKYIO YaCTb

BbinonHuTb 3agaHunsa

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

MpoGnema: gyHkuus sagaHa B MaTem

»>

X

aTUYECKOW cuctemMe

KOopauHaT, CTPOUTb HAA0 Ha 3KpaHe, yKa3blBad

KOOpAOWMHaThl B NMUKCENAX.

MNpeo6pazoBaHue KoopaUHaT

Ocu koopauHaTt

MaTemaTtuyeckas SKpaHHas cuctema X 0
cucTeMa KoopavHaT KoopauHaT (nukcenu) 00— (*0,0)
Xo
(0.0)
Y ) t Yo
\ / \ !/
\ / Yo Ya, / 150
L E ey R N
\\\ ra \ / (Xslya)
N\ : y
\ |
©.0)f X (0,y0) ‘ (%+130,Y)
(X0,Yo+20)

k — macwumab (gnuHa
n306pakeHNs eaUHUYHOTO s =
oTpe3ka Ha 3KpaHe) Yo

line (0, y0, x0+150, yO0)
line(x0, 0, x0, y0+20)

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, 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 rpadmkm OyHKUNRA:

OueHka

-~

y=-x

«3»

Ha oTpeske [-2,2].

' MNocTpouTb rpadurk doyHKLUN 4

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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OueHka \. A ,
«4» \"-\\
MocTpouTb rpacukmn PyHKLMI \ /
y=xny=-x’ \// R
Ha oTpeske [-2,2]. //
;’/ \\\\
/ \
OueHka

«5»: MocTpoutsb rpadumKm yHKLKIA
«5» 2 P
X=y"un x=—y

Ha oTpes3ke [-2,2].

CodepxaHue omyema:
1. HaumeHoBaHmne npakTnyeckoro 3aHATUSA
2. Uenb 3aHaTns

3. BapuaHT 3apaHus

4. OTYyeT O BLIMOMHEHWM Ha Kaxablh aTan pasgena «CoaepxaHue W NOPSAOOK

BbINOMHEHUS 3a4aHUsA»
5. Cnucok ncnonb3yemblX UICTOYHUKOB
6. BbiBOObI M NpeanoxeHus

7. lata n nognnck KypcaHTa v npenogasartens
Bonpocbi 0risi caMornpoeepKu:
1. Kak noCcTpounTb 3KpaHHY CUCTEMY KOOpPAUHAT?

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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2. Kak nocTpouTb TOYKM rpacumka?

3. Kak coeamHuntb NOCTPOEHHbIE TOYKN?

MNMpakTuyeckoe 3aHaTne Ne 20 AHumaumsa B Python

Llenb 3aHsmus:
1. OBnagetb onepauusiMm n MeTogamm paboTbl C aHUMauuen B rpaduke

Python;

UcxoOHble OaHHbIe: TeopeTudecknin matepman, nporpamma Python

CodeprxkaHue u rnopsiOoK 8bINOIHEHUS:
N3yunTb TEOPETUYECKYIO YaCcTb

BbinonHuTb 3agaHunsa

AHumauumsa (aHrn. animation) — oxxuBneHne N3o0bpaxeHnsi Ha sKpaHe.

3apava: BHyTpu cuHero kBagparta 400 Ha 400 nukcenen cneea HanpaBo ABUraeTca
xenTtbin kBagpat 20 Ha 20 nukcenen. lNporpamma ocTaHaBNMBaETCA, €CIM HaXaTta
Knaesuwa Esc unu kBagpart gowlen Ao rpaHuubl CMHen obnacTtu.

MpuBA3Ka: cocTosHNe oObekTa 3agaeTcsa koopamHatamu (X,y)

(x, s{)

(x+20, y+20)

MpuHUMN aHMMaunu:
1. pucyem ob6beKT B TOUKE (X,Y)
2. 3ajepxka Ha HECKONbKO MUIINCEKYHA

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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3. cTupaem ob6beKT

4. n3MeHsieM KkoopauHaThl (X,Y)

5. nepexogum K wary 1

B Python Bce curypsbl, N3 KOTOPbIX COCTOUT PUCYHOK, — OO BEKTbI (YMEoT

nepepucoBbiBaTh cebst camn)!

obBLeKT

cMelleHWA Nno ocAam

mpve0bjectBy(05j, dx,ﬁay)

HaqaananKapTMHKa

from graph import =*

CUHWI
brushColor ("blue") KBajpar
rectangle (0, 0, 400, 400)

x = 100 HayanbHble

y = 100 KoopOuHaTbl . .
KEMTbINA

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) obpaboTka
onTimer (update, 50) cobbITUn
run ()

3apaHuve Ne1:

OueHka

KBap,paT ABUraetca cnpaea
« 3» HaneeBo:

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx




MO-26 02 03-O0[.08.M3

KMPK BIrAP® ®I'6OY BO «KI'MY»

VHOOPMATUKA [ C.232/233
OL"eHKa ﬂBa KBaapara ABuUratoTcA B
a
OUeHKa O e n amammaioton or crenort
«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) : y ‘
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:

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, 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. HaumeHoBaHune NPaKTU4YECKOro 3aHATUA

2. Llenb 3anaTtus

3. BapuaHT 3agaHus

4. OTYyeT O BLIMOMHEHWM Ha Kaxabli aTan pasgena «CoaepxaHue M nopsaaok

BbINOJIHEHNA 3aaHNA»

5. Cnuncok ncnoJyibdyemMbiX NICTOYHUKOB

6. BbiBOAbBI 1 NpeasnioxXeHust

7. data n nognucb KypcaHTa u npenogasaTens

Bonpochbi 01151 caMornpo8epKu:

1. Y70 Ha3bIiBaeTca aHnMmaumen?

2. Kak MOXxHO MMUTUPOBATb OBWXEeHne 0b6bekToB?

3. Kak MoxHO ynpasnAaATb ABMXKeHnem C NoOMOLLbIO Knasuw?

LokymeHm ynpasnsemcs npo2paMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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