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Ypok Ne1 TexHuka OGe3onacHoOCTU npu paboTe B KOMMNbLIOTEPHOM Kracce.
Be3onacHocTb, rurneHa, aproHomMuka, pecypcocbepexeHue

Llenb 3aHsmusi: O3HaKOMUTb C TexHUKon 6e3onacHocTn npu pabote B kabuHeTe
MHOPMaTUKN

Mo3HaKoOMUTb C MOHATUSIMU TUFMeHa, 3ProHOMUKa M pecypcocbepexeHune

UcxoOHble OaHHble: pa3faToyHbl MaTepuarn, >KypHan MHCTpyKTaka Mo TeXHWUKe

6e3onacHocTn

CodepxaHue u nopsidok 8bINOSIHEHUS 3a0aHusi:

1. TPABUNA TIOBEOEHMA YYAWMXCA B YYEBHOM KABUHETE
NHOOPMATUKA

1.1. Haxogsack B kabuHeTe nHpopmaTukm, yyalmecs obs3aHbl:

e cobnogaTb AMCUMNAMHY M NOPSAOK, MpaBwuna TexHukn 6e3onacHocTn wu
4YNCTOTY;

e 3aHMMaTb pabouyme MecTa COrfacHO yKkasaHuaM npernogaBaTenia U He MEHSTb
NX CaMOBOJIbHO;

e 3aHMMATbCA TONMbKO TeM BUOAOM [OEATENbHOCTM, KOTOPYK onpegenvn
npenogaeaTtenb;

e HemMeaneHHo coobwaTtb  npenogasBaTento O  MOObIX  3aMeYeHHbIX
HencnpaBHOCTAX 060pyaoBaHNS NN HEBEPHOM paboTe nporpaMmMHOro obecneyeHus;

e HemeaneHHo coobuwaTtb npenogasatento O nbom crnyyae TpaBmMatu3Ma B
kabuHeTe, 0COBEHHO OT ANEKTPUYECKOrO ToKa.

1.2. Haxogsacbk B kabuHeTe MHGOpMaTUKK, yHaLLMICca MMeeT NpaBo:

e Ha MOMOLLb M KOHCYNbTaUMIO NpenogaBaTens;

e  CaMOCTOATENbHO 3KCTPEHHO OTKMOYUTbL ANEKTPOObopyaOBaHUE, eCriv OT ATOro
3aBMCUT 6€30MaCHOCTb Ero UMM OKPYXXatoLLMX.

2 MPABUITA TEXHVKN BE3OIMACHOCTU B KABUHETE NHO®OPMATUKU

1. ICTOYHUKU OMNMACHOCTMW:

e 9nekTponpubopbl ¢ HanpskeHnem nutanus 220 B, MOHUTOPbLI U TeNeBM30pbI,
KOTOpble MOTyT IBUTbCA UCTOYHUKOM 3M1EKTPOTPaBMaTmu3mMa;

e Hamnuume aNeKkTponpubopoB yBENMYNBAET OMNACHOCTb BO3rOpaHUs;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHauwemycs 8 1C: Konnedx
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e  MOHUTOPbI KOMMbLITEPOB, TENEBU3OPLI SABMAKTCA CnabbiMM UCTOYHMKAMMU
WOHU3NPYIOLLETO  U3MYYEHUSI  ONEKTPOMAarHUTHbIX, SMEKTPUYECKUX U MarHuUTHbIX
CTaTU4YeCKnX nonemn.

3. MPABWJIA BE3OINACHOCTHU

3AMNPELWAETCA:

e paboTaTb C anekTponpubopamu, MMEKLWMMN MOBPEXOAEHMA Kopryca Wnn
N30nsUMN COeaNHUTENbHbIX MPOBOAOB;

e MPOM3BOANTb CAMOBOJSILHOE MEPEKNOYEHNE pasbEMOB 060pya0BaHNS;

e MPUHOCUTb M CAMOBOSILHO MOAKMYaThb kKakoe-nnmbo obopyaoBaHueE;

e BCTaBNATb B OTBEPCTUE NPUOOPOB NOCTOPOHHUE NPEAMEThI;

e  BbIKNHOYATb UMK BKITOYaTbL NpUbopbl 6€3 paspelueHns npenogaBaTens.

Ecnn npomsBoanTCsl BbIKMIOYEHNE/BKNIOYEHNE, TO WHTEPBAN BPEMEHU Mexay
BKMOYEHNEM/N BbIKNIOYEHNEM/BKIHOYEHNEM OOIMKEH OblTb HE MeHee 15 ceKyHa.

B CNNYHYAE NOPAXEHUA ANEKTPUYECKMUM TOKOM, HEOBXOAUMO:

e TpeKpaTUTb AdEeNCTBME TOKa (Nyylwe BCEro SKCTPEHHbIM  BbIKITHOYEHMEM
npubopoB., T.K. NOMNbITKa OTTaWMUTbL NOCTPaAaBLUEro MOXET NPUBECTU K MOPAKEHUIO TOKOM
cnacawoulero);

e HemegneHHo coobWwnTb O npoucllewem npenogaBaTento (gaxe ecnu Ha
nepsbI B3rNsg BCE 060LWNOCh NErKMM UCNyrom);

e OKasaTb NepBYy NOMOLb, ECNN Heobxoamma.

4. MPABUITA MOXAPHOW BE30OMACHOCTU

3AMNPELWAETCA:

e  MCMNOSIb30BaTb MCTOYHUKN OTKPLITOrO OrHSA (CNNYKK, 3aXKuUranku, netapabl 1 ap.);

e TMPMHOCUTb Ha YPOKWN IErkOBOCMIAMEHSOWMECH BelecTBa (Naku, Kpacku,
nopox u T.n.);

e MONb30BaTbCA HeucnpaBHbIMK 3nekTponpubopamn (B cnyvyae NOsIBNEeHUs
cneunduyeckoro 3anaxa ropsiwen mns3onauMmM, CoOTBETCTBYHOLWMKA Npubop Heobxoammo
HemMeaneHHO OTKITYNTb U COOBLLNTL YUUTENIO);

e 3arpomMoxgaTtb WM 3akpbiBaTb MpPOXoAbl K MyTAM 3Bakyaumm M OOCTYN K
cpeAacTBaMm NEPBMYHONO NOXapPOTYLLEHMS;

e NPOU3BOAUTL TYLUEHWE BO3ropaHMsa He OTKIHOYEHHbIX 3NEKTPonpMbopoB BOAOW
UM O06bIYHLIMWN OTHETYLLUUTENSAMU;

° npuBnekaTb y4alnXxcd K TyLUEHUIO NoXKapa.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHauwemycs 8 1C: Konnedx
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B CNYYAE YIPO3bl NMOXAPA  (Bo3ropaHus, 3aabIMIIEHHOCTD)
HEOBXOOAUMO:

e HEMeANeHHO OTKIYUTL BCe arnekTpornpubopbl, onpeaenuTb MWUCTOYHUKK
BO3ropaHus (3agbIMNEeHHOCTU) W NUKBMAMPOBATb €ro  cpeactBamMv  NEepBUYHOMO
noXapoTyLUeHus:;

e  €CNu nepBuYHble AEWCTBUSA MO NUKBUOALUN BO3ropaHns B TeYEHUe NepBbIX Xe
MWHYT He Janu pesynbTaTa, yyaluMecsi 3BaKyupyrTCA COrfliacHO nnaHy asakyauuu, no
LUKOMe ob6baABNseTcs TpeBora, coobLaeTcs o noxap.

CAHUTAPHO-T'MMMEHWNYECKWE HOPMbI NMPU PABOTE C KOMINbIOTEPOM

TpeboBaHus K opraHM3aumnm 3aHATUM B KabuHeTe MHOOPMAaTUKK

e paccCTOsiHMe OT LieHTpa 3KpaHa [0 rna3 yvaluxcsa OOJMKHO OblTb He MeHee 60
CM;

e BpPEeMS WHTEHCMBHOM HEeNnpepbiBHOM paboTbl Ha KOMMbIOTEPE HEe [OOSMKHO
npeBbIWaTb 25 MUHYT, Nocne Yyero obssaTeneH nepepbiB ¢ pa3MUHKON;

e B kabuHeTe gormkHa ObiTb obecrneyeHa BEHTUNALMS U MPOBETPMBAHME MEXAY

ypokamu.

Teopemu4eckuli Mamepuarn

Ap20HOMUKa — Hayka O TOM, KaK nogn ¢ ux pasnuyHbiM1 oU3N4eCKUMn AaHHbIMU
N OCOBEHHOCTSIMU >KU3HEOEATENIbHOCTM B3aMMOAEWUCTBYIOT C o0OopygoBaHMEM U
MaLLMHaMK, KOTOPbIMU OHU MNONb3YHTCA.

Lenb 3p20HOMUKU COCTOUT B TOM, YTOObI 06ecneuntb kKoMopT, 3PPDEKTUBHOCTL
n 6e30nacHOCTb NPW NONb30BaHUM KOMMNbIOTEPAMN yXXe Ha atane pas3paboTku knasmaTtyp,
KOMMbIOTEPHbLIX nnart, paboden mebenn w AOp. ANA  yCTpaHEHUs  (PU3N4ecKoro
anckomdopTa 1 npobnem co 34opoBbEM Ha paboyemM MecTe.

B cBasu c Tem, 4to BcE€ OGonblue noger NpPOBOAAT MHOIO BPEMEHM MNepea
KOMMNbIOTEPHLIMM  MOHUTOPAMK, Yy4eHble MHOrMX obnacten, BKMYas aHaToOMUIO,
NMCUXOSIOMMI0 U OXpPaHy OKpYXXaloLlen cpenbl, BOBMEKAKTCA B U3yYeHMEe npaBUSibHbIX, C
TOYKWN 3PEHUS IPFOHOMMKM, YCNOBUA paboThI.

Tak HasbiBaeMble 3peoHoMmu4yeckue 3abonesaHusi — ObICTpopacTywmi Bug
npodyeccnoHanbHbIX 6onesHen.

Ecnu B opraHmsaunm paboyero mecta onepartopa NK gonyckaetca HecooTBeTCTBME
napameTpoB Mebenu aHTPONoOMEeTPUYECKUM XapakKTepucTukam 4ernoseka, TO 3TO

Bbl3blBAET HE0OX04MMOCTb nogaepXxaHua BblHy)K,D,eHHOIZ pa6oqe|7| no3bl N MOXeET

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHauwemycs 8 1C: Konnedx
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NPUBECTU K HapyLEeHUAM B KOCTHO-MbILLIEYHON U nepudepuyeckor HEepBHOW CUCTEME.
AnuTenbHbIn AUCKOMMOPT B YCIOBUSX HEOOCTaTOYMHOW (PU3NYECKON aKTUBHOCTU MOXET
BbI3blBaTb pa3BUTME OOLLIErO YTOMIIEHUS, CHUXKEHMST paboTocnocobHocTH, Bonn B obrnacTtu
LIeun, CMUHbI, NMOSICHWUUbBI. Y onepaTopoB 4YacTo AuarHoctTupyTca 3aboneBaHus ONMOPHO-
ABuraTeribHOro annapara v nepugepn4eckon HepBHON CUCTEMbBI: HEBPUTbLI, PaguKynunTbl,
OCTEOXOHAPO3 U Ap.

[MaBHOM YacTbio MNPOMPUNAKTUYECKUX MEPONPUATUIA B IProHOMUKE ABMISETCA
npasunbHasa nocagka.

HezamueHble nocnedcmeusi pabombl 3a MOHUMOPOM EO3HUKarom u3-3a
mo2o, Yymo:

a) Haw rna3 npegHasHavyeH ANS BOCMPUATUA OTPaXEHHOro cBeTa, a He
N3ry4aemoro, Kak B crlyd4ae ¢ MOHMTOPOM (TENEBU3OPOM),

6) nonb3oBaTento NPUXOAUTCS BrNsabiBaTbCA B NMHMM U OyKBbl Ha 3KpaHe, 4To
NPUBOANT K NOBbLILLEHHOMY HaNPS>KEHWUIO MMAa3HbIX MbILLIL.

Ana HopmanbHOM paboTbl HYXHO MOMECTUTb MOHUTOP Tak, 4TOObl rnasa
nonb3oBaTenia pacnonaranMcb Ha pacCTOSHUKU, paBHOM NOSlyTopa AvaroHansMm BUOUMOMN
YacTu MOHUTOpA:

- He MeHee 50-60 cm anga 15" MoOHUTOpa;

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

- He meHee 70-80 cm gna 19" MoOHUTOpPA;

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

Ecnn 3peHve He nos3BonsieT BblAepXMBaTb 3TO pPacCTOsiHME, Torga YMeHbLuuTe
paspeLueHne n3obpaxxeHnsa n ysenudbTe LWpUPThHI.

OnTmanbHas gnaroHanb 3kpaHa ans paboT ¢ TEKCTOBbIMU OKYMeHTamu - 15"-17"
Cc paspewenHnem 1024x768. Ons rpadpudeckmnx paboTr Heobxogmm moHuTOop 19"-21" npwn
paspeweHun 1280x1024 v Bbiwe. Ona urp pekomeHayetca 17"-19". MoHUTOpbl 605bLInX
anaroHanen npuobpeTtaTb He pekomeHayeTcd, T.K. OT paboTbl 3@ CAMLWKOM KPYMHbIMA
MOHUTOpPaMu, MO CrioBaM nosib3oBaTesien, "rmasa CTaHOBATCA KBagpaTHbIMK".

OT 60MbWOro MoHUTOPa HeObBXoANMMO CMAEeTb Aanblue, YeM OT ManeHbkoro. U B
uTore yrrnoesas nnowiagb MOHUTOpa OCTaeTcd Takonm xe. Ho ciokycupoBaTtb rnas Ha
MEenKoOM n3obpaxeHuun, Haxoasdulemcs B 1-1.5 meTpax OT rfiasa CTaHOBUTCA TpyaHee, YTo
BedeT K MepeHanpshkKeHuto 3puUTenbHOro annapata. Yem kpynHee OOBEKT Ha 3KpaHe
MOHUTOpPA, TEM MeHblue YTOMNAeMOCTb. [lo3TOMYy KOMMbIOTEPHbIE WUrPbl C  UX

pUcoBaHHbIMU oUrypammn yToMmaoT MeHbLUe, Yem umdpbl 1 BykBbl.
LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHauwemycs 8 1C: Konnedx
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OKpaH MoHuTOpa AofmkeH 6biTb abconoTHO 4ucTbiM. [lepuogudeckm n npwm
Heo6XoAMMOCTN NPOTUPaNTE ero cneumanbHbIMK candeTkamu.

YcTanocTtb oT paboTbl C MOHUTOPOM TEM MEHbLLE, YEM HWXKE SIPKOCTb 3KpaHa U Yem
KpynHee OOBbEeKTbl HA 3KpaHe. YCTaHOBUTE MWHUMArbHYH SPKOCTb, MPU KOTOPOW MOXHO
6e3 HanpskeHust pa3nuyaTtb CUMBOJIbI HA 3KpaHe. YYTuTe, YTo Nydlle yBennynTb WpudT
unun mnsobpaxeHune, 4eM NOOOABUHYTbLCA MOGMAMXKE K 3KpaHy WM yBENUYUTb SPKOCTD.
CoBpeMeHHbIE OMnepaLMoHHbIe CUCTEMbI UMEKT AN 3TOro cneuuanbHble CpeacTBa.
WpndTel Ha 3KpaHe MOXHO MacwTabupoBaTb, 3adaBaTb MUHWMAlbHblE pa3mMepbl
3N1EMEHTOB PUCYHKOB U MpoYee.

Cucrema rurmeHMYeckmnx TpeboBaHMmn

AnutenbHass paboTta C KOMNbHOTEPOM MOXET MpPMBOAUTE K pPacCTPOMCTBaM
COCTOSIHUS 300poBbsi. KpaTkoBpeMeHHass paboTa € KOMMbTEPOM, YCTaHOBMEHHLIM C
rpyobiMM  HapyLUEHUAM TUTMEHNYECKMX HOPM W MpaBwusl, NPUBOAUT K MNOBbILLIEHHOMY
yTomneHuo. BpegHoe BO34enCcTBME KOMMBIOTEPHOM CUCTEMbI Ha OpPraHu3am 4ernoBeka
ABNSIETCA KOMMNIEKCHbIM. [TapaMeTpbl MOHMTOPA OKa3bIiBalOT BIIMSHME HA OpraHbl 3peHus.
O6opynoBaHne paboyero MecTa BNUSIET Ha OpraHbl OMOPHO-ABUraTESNIbHOW CUCTEMBI.
XapakTep pacnonoxeHuss obopyaoBaHWsi B KOMMbIOTEPHOM KIlacCe W PexuM  ero
NCNoNb30BaHMA BNUSIET Kak Ha obuiee ncnxodunanonornyeckoe COCTOsIHME OpraHuM3ma,
Tak M Ha OpraHbl 3peHUS.

TpeboeaHus k sudeocucmeme

B npownom MOHUTOp paccMaTpuBanM B OCHOBHOM KakK WCTOYHMK BpeaHbIX
N3NyyYeHnn, BO3OENCTBYOLWMNX Npexae Bcero Ha rnasa. CerogHs Takon nogxon cumMtaeTcs
HepocTaTtoyHbiM. Kpome BpegHbiX 3neKTPOMAarHUTHbIX — U3MYyYEeHWn (KoTopble  Ha
COBPEMEHHbIX MOHUTOPAX MOHWXEHbI OO CPaBHUTENBbHO ©E30MacHOro YpPOBHS) AOMKHbI
YyUMTbIBaTbCS MapaMeTpbl KavyecTBa U300paxeHusi, a OHW OMNpeaensalTCA He TOSbKO
MOHMTOPOM, HO 1 BUaeoaganTepom, TO eCTb BCEN BUAEOCUCTEMbI B LIESIOM.

TpeboeaHus k pabo4emy mecmy

B TpeboBaHus k pabouyemy mecTy BXxogaT TpeboBaHus Kk pabodemy cTOny,
nocagoyHomy MecTy (cTyny, Kpecny), [logctaBkam ana pyk u Hor. HecmoTpss Ha
KaXkyLLytocsl NpoCTOTy, obecneuntb npaBuiibHOE pasMeLLeHNE 3IEMEHTOB KOMMbIOTEPHOM
CUCTEMbI M NPaBUIbHYKO NOCaaKy Nofb3oBaTens YpesBblidaniHO TpyaHo. MNonHoe pelleHne
npobnembl TpebyeT AOOMNONHUTENbHbLIX 3aTpaTt, COMOCTaBUMbIX MO BESIMYUHE CO
CTOMMOCTbIO OTAENbHbIX Y3I0B KOMMbIOTEPHOW CUCTEMbI, MO3TOMY M B ObITY U Ha

npPoM3BOACTBE 3TUMN TpeboBaHMSAMM YacTo NpeHebperatoT.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHauwemycs 8 1C: Konnedx
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MOHumop AOoImKeH ObITb yCTaHOBIEH nNpdaMO nepen nofib3oBartenem u He

Tpe6OBaTb noBOpPOTa rosyioBbl U KOpNycCa Terna.

v

lMpasunLHO HenpaeunsHo

Pabouyuti cmon u nocaloYHOE MEeCcmO [LOMMKHbI MMETb TaKyl BbICOTY, YTOObI
YpOBeHb [Mna3 Mnonb3oBaTesnss Haxoauncs 4yTb Bblle LeHTpa MoHuTopa. Ha 3akpaH
MOHMTOpa crnegyetr CMOTpPeTb CBEpXy BHM3, a He HaobopoT. [axe KpaTKoBpeMeHHas
paboTa C MOHWUTOPOM, YCTAHOBMEHHLIM CIIMLWIKOM BbICOKO, MPUBOAUT K YTOMIEHMUIO

LWEMHBbIX OTAENO0B NO3BOHOYHUKA.

MpaeunLHO HenpasunbHO

Ecnm npu npaBunbHOW YCTaHOBKE MOHMTOPA OTHOCUTENBHO YPOBHS rnas
BbISICHAIETCS, YTO HOMM MoNib3oBaTensi He MOryT cBOOOAHO MOKOUTLCS Ha Mony, crneayet
YyCTaHOBWUTb NOACTABKY ANS HOT, XXenaTenbHO HakMoHHY. Ecnu Horv He MMeroT HaaeXXHOoM
Onopbl, 3TO HEMPEMEHHO BeAeT K HapyLEHWK OCaHKM W YTOMSIEHMIO MO3BOHOYHMKA.
YpobHo, koraa komnbtoTepHas mebenb (cton n paboyee Kpecno) MMeKT cpeacTsa ang
perynupoBku no BeicoTe. B aTom cnyyae npoule AobuUTbCA ONTUManbHOIO NOMOXKEHMS.

KnaBuaTtypa OomkHa ObITb pacrnonioXeHa Ha Takow BbiCOTe, Y4ToObl Manblbl pykK
pacnonaranucb Ha Hen cBobogHo, 6e3 HanpsbkeHus. [Ons paboTbl pekomeHayeTcs
NCNonb30BaThb crneunarnbHble KOMMbIOTEPHbIE CTOMbI, UMEIOLLME BbIABWXKHBIE MOMOYKM AN

KrnaBmaTypbil.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuU 0 opuauHany, xpaHawemycs 8 1C: Konnedx
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PErYMHPYRMR BHACOTA KAABHATYDA KA NOBEPX
VMK HOCTH CTONA
- s bbb

PACCTORMME OT a3
110 MOHHTOPA

N

12-15em

38-55m

»

PEryNUPYEMas BbICOTa CH- o N
JEHMA W NOANOKOTHHKOR | CTymsm CTORT Ka nany YCTORUMBLIE HOXXH CTONA

Mpn pnutenbHon paboTe C KNaBMaTyporM BO3MOXHO YTOMISIEHUME CYXOXMUINN
KMCTEBOro cyctaBa. VI3BeCTHO Tskenoe npodeccuoHarnbHoe 3aboneBaHMe — KUCTEBOW
TYHHEIbHbIN CUHOPOM, CBA3aHHOE C HEMPABUIbHbLIM NOSTIOXXEHNEM PYK Ha KnaBuaType.

Mpn paboTe ¢ MbILWbIO pyKa He JOMMKHA HaXxoauTbCS Ha Becy. JIOKOTb PyKU uim XoTa
Obl 3anscTbe OOMKHbI MMeTb TBepayt onopy. Ecnu npegycmotpetb Heobxoanmoe
pacnonoxeHune paboyero crtona u Kpecrna 3aTpygHUTENbHO, PEKOMEHOYETCA NMPUMEHUTb
KOBPUK ONA MbIWKW, UMEKOLWMIA cneumarnbHbi ONopHbIA Banuk. Hepeakn cnyyau, korga B
nouckax onopbl Ana pykun (0bblMHO npaBoKr) pacnonaraloT MOHUTOP COOKy OT
nonb3oBaTenst (COOTBETCTBEHHO, cresa), 4Tobbl OH paboTan BnonobopoTa, onupas
FNIOKOTb UIM 3ansCTbe NMpPaBOW PyKM O CTOS. ATOT nNpuemM Hegonyctum. MOHUTOP OO0SKEH
06s13aTenNbHO HAaXOANTLCA NPAMO Nepe Nonb3oBaTenem.

TpeboeaHus kK op2aHu3ayuu 3aHsmuldl.

OKpaH MOHWTOpPa — HE EeOMHCTBEHHbIN WUCTOYHUK BPEeAHbIX 3NIEKTPOMAarHUTHbIX
N3ry4vyeHun.

MoHuTOp KOMMNbIOTEPA CneayeT pacnonaratb Tak, YTOObl 3a4HEN CTEHKOW OH Obin
obpaweH He K nogsam, a K cTeHe noMelleHusi. B KOMMblTEepHbIX Knaccax, MMEeoLmnX
HECKOSIbKO KOMMbIOTEPOB, paboune MecTa AOSMKHbl pacnonaratbCad Mo  nNepumeTpy
NoMeLLEeHNs, ocTaBnas cBOOOAHbIM UeHTp. [Npu 3TOM OONONHUTENBLHO HeobxoaMmo
NpoBepuUTb Kaxgoe un3 paboymx MeCcT Ha OTCYTCTBME MPSMOro OTPaKEHUS BHELUHWUX

WUCTOYHUKOB oOcBelleHus. Kak npaBuno, [OoOuUTbCcA 3TOro Ans Bcex paboumx MecT

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHauwemycs 8 1C: Konnedx
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OOHOBPEMEHHO A0CTATOMHO TPyAHO. BO3MOXHOE pelleHMe COCTOUT B UCMONb30BaHUU
LUTOP Ha OKHaxX W MpoAyMaHHOM pa3MeLlEeHMU WUCKYCCTBEHHbIX WUCTOYHWMKOB OO6LLEro wu
MECTHOIO OCBELLEHWSI.

CunbHbIMU UCMOYHUKaMU 3NEKTPOMArHUTHbIX U3ITyYeHU sSIBNSIOTCS YCTPOMCTBA
6ecnepeboliHoro nuTaHus. PacnonaraTtb Mx crieqyeT kak MOXHO Aarnblue OT NocafoYHbIX

MECT nosfb3oBaTenemn.

[ ]

[
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HenpaeunsHo MNpasunbHO

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

3aBUCAT NCUXOPU3NONOTNYECKME HArpy3Ku.

BbinonHeHne ﬂpaKTMHeCKOﬁ paGOTbI He rnpegycMaTpuBaeT BbiCTaBlieHNE OLEHOK

Bonipocbi 0nisi camonposepku
1. Nepeuncnnte oCHOBHbIE HEraTMBHbLIE NOCNEeACTBUA paboThbl 32 MOHUTOPOM
2. O6bACHUTE LENb IPrOHOMUKN

3. UT0 aBNgeTCcs CUNbHBIMU NCTOYHUKaAMMN ANEKTPOMarHMTHbIX V|3nyquvu7|?

Mpaktnyeckoe 3aHsATMe Ne1 (BxogHom  KoHTponb). WHdopmauus,
MH¢popMaLMOHHbIE npoueccbl, UH(poOpMaUMOHHbIe cuctembl. UHdopmaumnoHHas
AeATenbHOCTb 4YenoBeka. Obpa3oBaTernbHble MH(popMaUMOHHbIe pecypcbl KMPK.
AneKTpoHHas bubnuoTeka

Llenb 3aHsmusi:
1. lMpoBepuTb OCTaTOYHbIE 3HAHUA NO NpegMmeTy NHdopmaTuka.
2. O3HaKOMUTLCA C OCHOBHbIMM 3Tanamuv pPasBUTUS  MHGOPMALMOHHOIO
obuwecTBa, aTanamMu pas’BUTUA TEXHUYECKUX CPeacTB U MH(OPMALMNOHHBLIX

pPecypCoB.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHauwemycs 8 1C: Konnedx
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3. Hayuntbcs pabotaTb ¢ JOKYMEHTaAMM B NOKANbHOW CETU.
4. Hayuntbcsl BbINOMHATL NOUCK MHGOPMaLMK MO TEME.
5. Hayuntbcs  nomnb3oBaTbCcsi  obpasoBaTenbHbIMU  MHEOPMALMOHHBLIMMU

pecypcamMu, UCKaTb HY>KHYIO MHCPOPMaLMIO C MX MOMOLLBHO.

UcxoOHbIe OaHHbIe:

lNanka Ha PC «lpakmu4eckoe 3aHsimue Ne 1»

CodepxaHue u nopsidok 8bINOSIHEHUS 3a0aHUusi:
BbinonHute 3agaHnsa BXO4HOMO TECTUPOBAHMS.

|/]3y‘-II/ITb TEOPETUHECKYH HacCTb NPaKTUYECKOro 3aHATUA 1N BbINOJIHUTL 3aaHUA.

Mpumep BXOAHOIO TECTUPOBAHUS

1. MNoa nHcpopmaumen NOHUMAIOT:

CwurHanbl OT OpraHoB YyBCTB YenoBeka

XapakTepuctuky o6bekTa, BblpaXKEHHYI B YMCIOBbIX BENTMYMHAX
PasHoobpasune okpyxatoLlen 4enCTBUTESNTbHOCTU

2. B no3MUMOHHOM cUCTEME CUUCNEHUA 3HAYEeHUEe KaxXaon umdpbl 3aBUCUT:
OT 3HavyeHuns ymucna

OT 3Ha4YeHu coceHUX 3HaAKOB

OT noauumm, KOTOPYIO 3aHMMaeT 3HaK B 3anncu Yymicna

3a eAnHULY n3mepeHusi MHopmaL MM B TEOPUN KOAUPOBAHUA NPUHAT:
T

=c

a
(o)

3.
1
1
106mn

(o) Ne o)
=

4. neKkTpoHHasa Tabnuua npegHa3HayvyeHa onAa:

O6paboTkm NPEMMYLLECTBEHHO YMCIIOBLIX AAHHbIX, CTPYKTYPUPOBAHHbLIX C MOMOLLbIO
Tabnuu,

Busyanunsaumm CTpyKTYpHbIX CBA3EN MEXAY AaHHbIMW, NpeacTaBfieHHbIMU B
Tabnuuax,

XpaHeHus n pegakTmpoBaHms 60nbLWNX 06 bEMOB TEKCTOBOW MHGOpPMaLMMK,

5. MpousBoauTENnbLHOCTbL PaboThbl KOMNbIOTEpPa (ObICTPOTa BbINONTHEHUSA
onepauuvin) 3aBUCUT OT...

pa3mepa akpaHa avcnnes

4YacToTbl NpoLeccopa

ObICTPOTbI, HAXAaTUS Ha KNaBULLK

6. lpanBep — 3TO:

1) yCTPOMCTBO KOMMbIOTEPA;

2) nporpamma gnsi paboTbl C YCTPOMCTBaMMN KOMMbIOTEPA,
3) A3bIK NPOrpaMMupoBaHuS.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHauwemycs 8 1C: Konnedx
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7. B uensax coxpaHeHus nHogpopmaumm CD-ROM Heobxoaumo obeperaTtb OT...
1) xonopa

2) MarHUTHbIX Nonen

3) 3arpsisHeHus

8. YKaxuTte yCcTpOMUCTBO, He ABNSAOLWEeecA YCTPOUCTBOM BbiBoAa UHpopmaLum:
1) MOHUTOP

2) NpuHTEP

3) knasunaTtypa

YacTtb B.
9. Hmxe B TabnuyHon dhopme npeacrasneH pparMeHT 6a3bl JaHHbIX O pesyrnbTatax

TECTUPOBAHNA yHalLnNXcaA (I/ICI'IOJ'IbSyeTCFI cTo bannbHas LIJKaJ'Ia).

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

CkonbKo 3anucen B AaHHOM bparMeHTe yaoBNeTBOPSIET YCNOBUIO
«Matematuka > 60 N UHdopmaTtumka > 55»7

B oTBeTE yKkaxuTe 04HO YNCIIO0 — UCKOMOE KONMMYECTBO 3arnuncen.
OrtBer:

10. MNonb3oBaTtenb paboTtan ¢ katanorom C:\Apxue\PucyHkm\HaTiopmopThl.
CHa4vana OH NOAHSANCs Ha OONH YPOBEHb BBEPX, 3aTEM €eLle pa3 NOAHSANCA Ha OOUH

YpPOBEHb BBEPX U NOCT1€ 3TOro CnyCctmunca B katasnor q)OTOFpa(*)I/II/I. 3anuwunTe NosHbIN

nyTb

KaTanora, B KOTOPOM OKa3sarncs nonb3oBaTterb.
1) C:\Apxus\PucyHkn\®oTtorpadum

2) C:\Apxms\doTtorpacum

3) C:\doTorpacdmmn\Apxmse

4) C:\dotorpacum

Yactb C.

11. Ckonbko KGaiT nHgopmaummn cogepxut cooblieHne oobemom 216mT? B oTBETE

YKaXxxmute ogHO 4YnCrio.

B

OTBeT:

TeopeTuyeckasa 4yacTb
A1anbl pa3BUTUA MHOPMaLMOHHOIo obuwecTBa.

pa3BuTun yerioBe4yecTBa CywecTByroT yeTbipe aTana, Ha3BaHHbIE

l/IHCbOpMaLl,I/IOHHbIMI/I peBonounamMm, KOTopble BHECIIM U3SMEHEeHUA B ero pas3Butue. B

HacTosllee BpeMAa MOXXHO BblAeJINTb LWeCTb VIH(*)OpMaLWIOHHbIX peBomouvM.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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1. Brtopown atan — cBfi3aH ¢ n3obpeTeHneM NUCbMEHHOCTU. JT0 0ByCrnoBuMMIo
KaYeCTBEHHbIN TUraHTCKMA W KONMUYECTBEHHbLIN CKayek B pasButuM obwectBa ( 5 C
NMOMOBMHOW ThICAY NieT Hasag). 3HaHusa cTano BO3MOXHO HakannmBaTb W nepefasaTtb
nocregyowmm MoKoneHnam, T.e. MNOSBUNUCL CpeactBa WM MeTodbl  HaKOMMeHus
UHopMauun. B HEKOTOpbIX WUCTOYHMKAX CYMTAETCHd, YTO codepXaHue nepBon
WHOPMALUNOHHOM  PEBONIOLMM  COCTaBNSET pacnpocTpaHeHne U BHeApeHue B
AEeATeNbHOCTb U CO3HaHWe YernoBeka A3blKa.

2. Tpetun 3tan - wu3ob6peTeHMe KHUroneyataHus. OTO [Jano B pPyKu
4YefioBe4YecTBY HOBbIN Cnocob XpaHeHus WHgopMaumm, a Tak Xe cgenano 6ornee
AOCTYMHbIM KyrnbTypHble LeHHOCTU.(1445-1500r)

3. YeTBepTbin 3Tan — n3obpeteHue anekTpuyecrtBa. [loaBunuce Tenerpad,
TenedoH U paguo, nossonswwmne BbICTPO NepedaBaTb M HakannMBaTb MHOPMALMIO B
nobom obbeme. [NoaBunmck cpeacTea MHPOPMaLMOHHBIX KOMMYHMKaLmMii(1600-1700).

4. Matemm 3Tan — wun3o6peTeHNe MUKPONPOLIECCOPHOU TEXHONMOrMM W
nepcoHasrnbHbIX KOMMNbLIOTEPOB. TOMYKOM K 3TOM PEBOMOLUN MNOCAYXUIO co3faHue B
cepeanHe 40-x rogoe OBM ( 1960 r.) OTa nocnegHsis peBonwouMs gdana Tom4yokK
4YefioBeYeckon UMBUNU3auMmM Ons nepexoga OT MHAYCTPUAnNbHOrO K MHGOPMauVUOHHOMY
obuwiecTBy- obLlecTBy, B KOTOPOM OONbLUMHCTBO paboTaroLlmx 3aHATO MPOM3BOACTBOM,
XpaHeHueMm, nepepaboTkon un peanusaumnen nHpopmaumm, oCobeHHO BbICLLIEN €€ POpMOK
— 3HaHMeM. Hayanom aToro noCnyxuno BHeApPEeHWE B pasfnyHble cdepbl OeaTeNbHOCTH
yefioBeka COBpPeMeHHbIX cpeacTB 0bpaboTkn 1 nepegadm mHgopmaumm — aTOT npouecc
HasblBaeTcs MHopmaTusaumen.

MepBylO MHDOPMALNOHHYIO PEBONMOLUID MOXHO CBA3aTb C NOSIBIEHWEM A3blka W
4yneHopasgesibHon 4ernoBeveckon peudn. PasButme 4d3blka okasarno KorioccarnbHoe
BNUSHWE Ha pa3BUTME CO3HaHUA JIOAEN, a ero MUCMNosib3oBaHWe B UX MPaKTUYECKOMU
OeATenbHOCTU U cTano UHAPOPMAaLMOHHOM OCHOBOW CO3[aHWUA MNepBblX TEXHOSOMMN.
A3blk  coenan  BO3MOXHBIM -+ pa3BUTME  MNPOLECCOB  abCTPaKTHOrO  MbILUSEHUS,
3apoXOeHUs UHTENNeKTyarlbHON OeATerbHOCTU Mgeun, a Takke HOBOW TeXHOMornu
HakonneHus 1 nepegayn MHOPMaUUU OT NOKOSIEHUS K MOKONEHW0 B BuAae nereHm,
MUEOB 1 cKazaHUN. ITO ObINN «KMBbIE 3HAHUS», HOCUTENSMWU KOTOPbIX Oblnn noan (
CTapeNLUMHBI, XpUUbl, LWaMaHbl). Takoe coxpaHeHne UHdopMauumn 6bin HeJOCTaTOYHO
HagexHbiM. CO CMepTbio  UX HOCUTENEN MHOMMe 3HaHWA YTpaunmBanmncCb U OOSDKHbI
Oblin  popmMMpoBaTLCA 3aHOBO. VIMEHHO MNO3TOMY BTOPYH WMH(OPMAaLMOHHYIO

peBONOLUNIO CBA3LIBAKOT C M306peTeHVIeM MNCbMEeHHOCTMU.

/_.{UKyIVIb'HIII yl 1pdsIIACITIUVA 1IPUcCPAMIVIADIVIU Lpeulliicsaviu 1'v. NUJIJIGUK
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHauwemycs 8 1C: Konnedx
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LecTylo MHpOPMaALMOHHYO PEBOMIOLIMIO CBSA3LIBAIOT C (DOPMMPOBAHNEM Ha Halle
nraHeTe HOBOW LMBUNU3aLUN- MH(POPMALMOHHOIO o6LecTBa, B KOTOPOM NaBHYH

ponb OygeT urpatb MHTENNEKT U 3HaHus. (1990r- Nno cerogHsALWHNE OHW)

Crtaguu passutua UT

[Onsa Toro, 4ToOblI OCTaBaTbCs KOHKYPEHTOCMOCOOHbIMKM, OONbLUMHCTBO OTpacnen c
TeYeHNneM BPEMEHU UCMOMb3YT BCE HOBble pelleHus B 06nactn MHMOPMaLMOHHBIX
TEXHOSOrnN.

Ecnu nonbiTaTbCA OUEHUTb pasnuuyHble aTanbl pas3Butua UT, TO OHM MoryT ObiTb

KnaccuduumMpoBaHbl criegyrowmmMm obpasom:

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

aHarnoroBble BblHMUCITNUTESIbHbl€ MaLLUUHbI, pa3p360T|<a pafapHbIX CUCTEM.

2. PacumpeHMe obnacTtu NMPpUMeHeHNnsa KOMNbTEepOoB, NosABJIeHUe nNepBbIiX

BbIYMCIUTENbHbIX LLEHTPOB. XapaktepHo Ana 1960-1975rr., Hapsay ¢ HayyYHo-

ncernengoBaTesribCKMMN MHCTUTYTaMMW, OblNo Ha4yaTo UCNosib30BaHMEe KOMIMbIOTEPOB B

cchepe nponsBoacTea, Bceobuyasn andopus, oxmaaHnsa B 0651acTn MCnonb30BaHus

I/IHC*)OpMaLl,I/IOHHbIX TEXHOMNOrMM BbININ OYEHDb BbICOKM.

3. JlokanbHoOe ucnosnib3oBaHMe KOMMbIOTEPOB. XapakrepHo ana 1975-1980rr., korga

npun npeanpuAaTnax ctarnm noABnATbCA BbIHUCITIUTENbHbIE LLEHTPLI, NP aBTOMaTU3aLnn

npon3BoacTBa CTaJin UCMOJ1b30BaTbCA KOMMbOTEPDLI ANA KOHKPETHOIro HarnpaBJlieHUA U

onTnMmn3auunm npoLeccos (SHepFeTI/NeCKI/Ie CUCTEMDbI, TPAHCMNOPTHbIE 3a,1:|,al-|v|), nnn and

ynpaBrieHust cTaHkamu, KOHBerepaMmm 1 MHOTUM OpPYrM.

4. "ABTOMaTM3NpOBaHHbIE" paboune mecta. B 1980-x rogax Hayanu nosBnsTbLCS

nepcoHasribHbl€ KOMMNbOTEPLI. I'IpaBua, BbIHUCIIUTEIIbHbIE LEHTPbI N NT-oTaensl

npoaosnkKannm CcBoK OeATENbHOCTb U KPYMNMHO 0ObEMHbIE BbIYMCITUTENBHBLIE pa6OTbI

npoBOOUITNCH BCE €eLlE TaM, BO3HUKNN HOBblE€ BO3MOXXHOCTU 4SS O6pa6OTKl/I TEKCTOB, a

Takke B 06nacTu gmsariHa 1 NPoeKTUPOBaHUS.

5. UHTerpauus BHyTpu npeanpuatusa. B 1990-x ctanu WwWmnpoko Ncnorb3oBaTbCs

nepcoHaribHbl€ KOMMNbOTEPbLI U 6naro,u,apﬂ Hann4nto onepaumnoHHbIX CUCTEM XOPOLLUEro

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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YPOBHA HapAaay € A40CTAaTOYHO HaAEeXHbIMU KaHallaMn CBA3U CTals10 BO3MOXHbIM

ncnosb3oBaHne MHOF0ypOBHeBOVI mMmoaenn KOMI'IblOTGpHOVI CUCTEMBbI.

6. Tnobanusauus. boicTpoe pa3BuTre MHTEpPHETa N LUAPPOBbLIX KOMMYHUKALMOHHBIX
TexHonornni 6uinm ocHoBOM AN GbICTPOro NOSABNEHNSA HOBbIX JTOrMYECKUX CETEN CBA3MN.
BbluncnvtensHasa TexHuka npespaTunach 13 fIokanbHOro MHCTPYMEHTa B He3aMeHUMbIN
anemMeHT npu paboTe B rmobansHon cucteme. B cBA3U ¢ NOABMBLUMMUCS HOBbIMU
BO3MOXHOCTAMU MOXHO rOBOPUTL O Tak Ha3biIBaE€MOW «HOBOW S3KOHOMUKE», rae NPOYHO
yTBEPAUNNCH HOBble Moaenun busHeca (UT-komnaHuum, paboTa Ha AOMY, 3NEKTPOHHbIN

OusHec, «obnayvHble TeXHONOrMN» 1 Op.).

OcCHOBHbIe 4YepTbl UHhOPMaLMOHHOro o6 ecTBa.

MUHdopmaumoHHoe oOwecTtBo — o06WECTBO, B KOTOPOM 6OMbLUMHCTBO
paboTalwWmx 3aHATO NPOU3BOACTBOM, XpaHEHMEM, nepepaboTkon U peanusauunen
MHdopMauunmn, 0CoBEeHHO BbICLLEN €€ (POPMbI — 3HAHUM.

HeKOTopble XapaKTepHble YepTbl UH(hOPMALMOHHOIo obLecTBa:

1. O6bémbl MHGOpPMauuM BO3pacTyT M 4eroBek OyaeT npuBnekatb gns eé
00paboTKn 1 XpaHeHnsa cneumanbHble TEXHUYECKMe CpencTBa.

2. HensbexHo ncnonb3oBaHMe KOMMNbIOTEPOB.

3. [OBmxkywen cunon obuiectBa CTaHET MpPOM3BOACTBO WMH(OPMALMOHHOIO
npoaykra.

4. Yeenuuutca [ONA YMCTBEHHOro TpyAda, T.K. MPOAYKTOM Mpou3BOACTBa B
MH(OPMaLNOHHOM 00LLECTBE CTaHYT 3HAHUSA N UHTENEKT.

5. [Mpounsong€Tt nepeoLeHka LEHHOCTEN, YKNaaa XU3HM N N3MEHUTCA KyNbTYpPHbIA
OOCYT.

6. PasBuBatoTcs KOMMNblOTEpHas TEXHUKa, KOMMNbIOTEPHbIE ceTu,
MHPOPMALNOHHbIE TEXHOMNOTUMU.

7. Y nogen goma MoOsIBASIIOTCA BCEBO3MOXHbIE 3NEKTPOHHbIE Mpubopbl ”
KOMMbIOTEPM3NPOBAHHbLIE YCTPOMCTBA.

8. [lpoM3BOACTBOM 3HEPrMM W MaTepuanbHbiX MNPOAYKTOB OyayT 3aHMMaTbCA
MaLUWHbI, @ YeNOoBeEK rmaBHbIM 06pa3omM 06paboTkon MHopmaumn.

9. B cepe obpasoBaHusa byae cosgaHa cMcteMa HenpepbiBHOrO 06pa3oBaHus.

10. et n B3pocrnble cMOryT obyyaTbCA Ha OOMY C MOMOLLbIO KOMMbIOTEPHbIX

nporpamMm 1 TeNeKOMMYHUKaLWNA.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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11. MosiBNsieTCS 1 pa3BMBaAETCS PbIHOK MHOPMALIMOHHbIX YCIyT.

3aodaHue 1

3anonHute Tabnuuy «HMopMaLnOHHbIE PEBONIOLIMMY

PagukanbHble OCHOBHBbIe
Mepuoa BpemMeHun U3MEHEeHUs B UCTOpUMN nm3obpeTeHus (MecTo,
yenoBe4yecTBa n3obperarenu)

UHcopmaunoHHan
peBonUUA

MepBas

BTopas

TpeTtbs

YeTBepTas

MaTtas

LllecTas

3adaHue 2

3anonHute Tabnuuy «Passutrne MHPOpPMaLMOHHbLIX TEXHOMOMMnY

dran Bpewms UHdopmaumoHHas KoMMyHMKauus,
TexHonorus CBSi3b

1

2

3

4

5

3adaHue 3

N3yunte NOHATME NHPOPMAaLIMOHHbIX pecypcos, KnaccuuMKaLmio

MHOPMaUUNOHHbIX pecypcoB. W cosganite u3 nonyveHHonW WHdopmauun «O6nako
mea086».

O6nako TeroB uUnu obrako Kro4YeBbIX CHOB- 3TO BU3yarbHOe NnpeacTaBneHne
crnvcka kaTeropuin. KniodeBble crnoBa Yalle Bcero npeacraBnsioT cobon oTaenbHble crosa

N BaXKHOCTb KaXkdoro Kno4eBoro criosa o6o3HavaeTcsi pasamepom wprdTa Unm LBETOM.

MbiLinehue

,,,,,,,,,,,,,,,,,,,,,,,, y i }—I() r-L4 F(EaBamume
Ba)«thJBO'p‘:IECTBOI/I H pe Oﬁ.ﬂaKO

TeXHonorMﬂ\s puzctzo Texronorvis y weBuayannzauqa KTHOUEBbIe
BJ1IeKaTeJIbHO
ngagﬂéyaﬂm%a}hrg o Textonorisa
KntoyeBble Miwnenie
BWV?JTT”E'-LW KpeatisHocTb = O6na KO
C EXLONO[MA VaneKaTenHo " , . YBn&KaTenbHo
J10Bd TexHonorus -, ﬂ e O0/13KO
I/I HTE| H
“Tepm‘fﬁi‘e?m Baxfibie Ol Cnoea
ﬂor TeopuecTeo l/IHTepecHo
Bwayanwaau,m KﬂrOHEBbIE BaN(HblE'
KDCE?MBEESCEW 6 ' OBnako n\m.q C_I'IOMB‘é‘E
iYBnekaTenbHo Mbl ineH

MHTepecno
OﬁﬂdKO

pete” Yanexzien “KDeaTMBHOCTb

[BOp4ECTBO

E »(Bﬁ“l?,"ieeK u

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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NMoHATHe nHdopmMmaumnoHHbIX pecypcoB. Knaccudukauma nHpopmMmaunoHHbIX
pecypcos.
B nHdopmaumoHHoM obecTBe ocoboe BHMMaHWE yaensieTcs UHOopMauNoHHbIM
pecypcam. OHu cyllecTBOBanu Bcerga, Ho B
ChipbeBble (NpUpoOHbIe)
YCNOBUAX NHOYCTpManbHOro obectea HUKoraa

HE paccMaTpuBasrinCb Kak otaesibHasa Kateropu4.

3HEDFETMHECKME o
MHMOopMaLMOHHLIN pecypc MOXeT
npuHaanexaTtb OAHOMY YerloBEKY, opraHmu3aumu,
Pecypcel Tpynossle ropogy, pervoHy. Hanpumep, ecnvm nHgpopmaums
cobupaeTcs co BCero Mmpa, Toraa roBopsT u
DUHAHCOBLIE MUPOBbLIX MHPOPMALIMOHHLIX pecypcax. [NoHaTue

MHAOPMAaLMNOHHLIN pecypc onybnnkosaHo B
VHchopMaLMOHHbIe depepanbHom 3akoHe oT 27 nons 2006 roga Ne
149-03 “O6 nHdopmauuun, MHPOPMaLMOHHbIX

TEXHOMOrmsx n o 3awuTe nHgopmaymm”.

MHpopMaLMOHHbIE pecypCbl — 3HaHWS, NOArOTOBIIEHHbIE NOAbMU ANS
crneumanbHOro UCnosib3oBaHMsA U 3aPUKCUPOBAHHbIE HA MaTepUanbHOM HOCUTENE.
NHdopMaumoHHbIE pecypcbl - OTAENbHbIE AOKYMEHTbI M OTAENbHbIE MacCUBbI
AOKYMEHTOB, JOKYMEHTbI U MacCuBbl JOKYMEHTOB B MHGDOPMALMNOHHbLIX CUCTEMAX
(bubnuoTtekax, apxmax, oHAaax, 6aHkax gaHHbIX, APYrMX MHPOPMALNOHHBLIX CUCTEMAX).

MHdopmaumnoHHas cuctema — COBOKYMHOCTb MHPOPMALIMOHHBIX MOTOKOB, a Takke
METOAOB, CPEACTB M TeXHonornm no obpaboTtke MHopmauumn B COOTBETCTBUM C
TpeboBaHNAMM OTAESbHbIX ML,

MwupoBble UHOPMALMOHHbIE pecypCbl — Ha3bIBaOT NMH(POPMAaLIMOHHbIE PECYPCHI,
paccMmaTpuBaloLLme COBOKYMHOCTb MHPOPMALIMOHHBIX PECYPCOB PasfiMyHbIX rOCyAapCTB.

Hanpumep: kaxabii pas, Nnokynas raseTy Unu xxypHarn, Bel npnobpetaete
NMHOPMaLMNOHHBIV pecypc (ecnu B HeM onybnunkoBaHa MexayHapogHasa nHdpopmauus, 1o
Takon pecypc MOXHO CYMTaTb MUPOBLIM).

PasgenuTtb MMpoBbie MHGOPMaLMOHHbIE PECYPChI HA onpeaeneHHble BUabI
(kaTeropun) CNOXHO, HO MOXHO BblAENNTb HECKOSBbKO KpUTEPUEB, MO KOTOPBIM NPUHSTO
pa3buBaTb UX Ha BUAbI:

1 KpuTepun — no cbopme NpeacTaBneHnss — TeKCTOBbIN, rpacundeckmnin n ap. Cambliin
0006LLEHHBIN KPUTEPUIN, NO HEMY MOXHO JIErKO NPOM3BOANTL pasbueHune, He TpebyeTcsa

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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TWwaTenbHbIA aHanuM3 MHopMaumm anga onpeaeneHns NpUHagneXHoCTn K ToOMy Unu
WHOMY BUAY.

2 KpuTepui — N0 OrpaHNYEHHOCTM A0CTyrNa — CBeAEHUS, COCTaBnsoLwmne
rocyapCTBEHHYIO TavHy, NepCoHanbHble JaHHble, CBEAEHUSA, COCTaBnsAwoLLmne
KOMMepYECKYH0 TanHy. YToObl OTHECTU LOKYMEHT B KaKyto — JIMBO KaTeropmto HYy>KHO
onupaTbCAa Ha 3aKoHOAATENbCTBO.

3 KpuTepun — pasbuBka No TemaTmke — 3akOHoAATENbHbIE PecypChl,
cTaTUCTMYECKME pecypcbl, obyyatowme pecypcbl. Camblt 6OSbLION U CAOXHBLIN KPUTEPUNA,
TakK Kak OHM 1 Te e PecypCbl MOXXHO OTHECTU K HECKONbKUM KaTeropusiM.

OTO TpM OCHOBHbIX cnocoba pasbmBkn MUPOBbLIX MHPOPMALMOHHBIX PECYPCOB Ha
BMAbl, MPUTOM MOXHO BbIAENUTb MHOIO KpUTEPUEB: NO (hopMe NpeaocTaBneHus,
NPOUCXOXAOEHWUIO U T. A4.)

MpoBecTn YeTKyto rpaHb MeXay KOMMEPYECKUMU UM HEKOMMEPYECKUMM
NMHOPMaLNOHHBIMKU pecypcammn He NpocTo. K MONMHOCTbIO HEKOMMEPYECKMM pecypcam
MOXHO OTHECTMU:

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

Hapsagy ¢ ueHTpanbHbiM TeNeBMAEHNEM ECTb U1 KOMMEPYECKME KaHanbl, 3a
NnoaKnto4YeHme K KOTOpPbIM HYXXHO NnaTtutb. B HacToswee Bpemsa oveHb pa3suT Internet, roe
NpaKTUYEeCKN BCe OpraHM3aLmm 1 KOMNaHUU nevyaTarT UHopMauuio, KoTopas
pacnpocTtpaHsieTca 6ecnnatHo. Kpome 3TOro CyLecTByOT U KOMMEpPYECKME NPOEKTHI,

KOTOpbl€ B3MMaAlOT MiiaTy 3a noJib3oBaHe nX pecypcamu.

Knaccudumkaumsa nHpopMaLUnoHHbIX pecypcoB

OTpacneBoil NpuHLUMN
Knaccupukauma NP

Mo chopMe NpencTaBneHns

Knaccudurkauma HaumoHanbHbIX MHPOPMaLMOHHBIX PECYPCOB.
BUBNMOTEYHBIE pecypchl
ADXVBHBIE PeCYpPChI
Hay4Ho-TexHn4ekas MHGopMaumns
MNpaBoeas MHopMaLMa

r,

HauuoHanbHble MH(OPMALIMOHHBIE pecypChl WNHopMaLmna rocyNapcTBeHHBIX (BAACTHBIX) CTPYKTYP

P T T
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O6pa3oBaTenbHbIMM UHPOPMALMOHHbLIMU pecypcamm

Moa obpasoBaTenbHbiMU MHAOPMaUMOHHBIMK pecypcamMu NOHUMAKT TEKCTOBYIHO,
rpapuyeckyto U MyrnbTUMEOUNHYI0 WHOPMaUUIo, a TakKe WCNOSMIHAeMble Nporpammbl
(anctpmbyTmBbl), TO €CTb 3MEKTPOHHbIE pPECYpPChbl, CO34aHHble CcneuuanbHO Ans
MCcnonb3oBaHMA B npouecce oby4yeHus Ha onpeaeneHHon CTyneHn obpasoBaHua U Ons
onpenenéHHon npegmMmeTHon obnacTu.

K ob6pasoBaTenibHbIM 3MNEKTPOHHLIM pecypcam MOXHO OTHEeCTU: — Yy4yebHble
mMartepuanbl (3NEKTPOHHbIE Y4YebHMKKM, yyebHble nocobusa, pedepatbl, OUMMAOMbI), —
y4yebHO-meToaMYEeCKNe Martepuanbl (SNEKTPOHHblE METOAMKKU, y4yebHble nporpammbl), —
Hay4YHO-MeToamn4yeckme (gucceptaumn, kKaHaupatckme paboTtbl), — OOMNOMHUTESNbHbIE
TEKCTOBbIE N UNNKOCTPATUBHBIE MaTepuansl (nabopaTopHble paboTbl, NEKUNN), — CUCTEMBI
TECTUPOBaHUA  (TECTbl — 9NEKTPOHHAas MpoBepka 3HaHUKW), —  3NIEKTPOHHbIE
MONMHOTEKCTOBLIE OMONMOTEKN; — SNEKTPOHHblE Nepuoaunyeckue usgaHus  cdpepbl
06pas3oBaHnst; — SNEKTPOHHbIE OrfaBfIEHNs U aHHOTALMK CTaTen Nepnognyecknx n3gaHum
cdepbl 06pa3oBaHns, — ANEKTPOHHbIE apXMBbI BbIMYCKOB.

Mpn paboTe c obpasoBaTenbHbIMM pecypcamu MOSBAAKTCS TakMe MNOHATUS, Kak
cyObekT u o0ObekT 3TMx pecypcoB. CyObekTbl WHGPOPMALNOHHOW AEATENBHOCTU
KnaccmduumpyoTcsa criegyowmm obpasom:

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

— cybbekT, wucnonb3ywwmn ob6bekTbl (BCe nonb3oBateny obpasoBaTenbHON
CUCTEMbI);

— CyObeKT, agMUHUCTPUPYHOLWLMA O0OBLEKTbl, TO €CTb obecneuMBalLWMn cpeay
paboTbl C 06bEKTaMM ApYrMx CyOBHLEKTOB (aAMUHUCTPATOPbI CETH);

— CyObEKT, KOHTPONUPYHOLLMIA NCMONb30BaHNE 0OBEKTOB CyObekTaMmn (MHXEHePDI).

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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O6pasoBaTtenbHble pecypcbl KMPK — cant do.kmrk.ru — cepBep ANCTaHLMOHHOIO
oby4eHus.
Bxoa Ha cepBep aucTtaHunMoHHoro obyyeHnsa KMPK

Beeante agpec cepsepa 1O KMPK  http://do.kmrk.ru/

Bbi1600bI u npednoxeHus o npodenaHHouU pabome

CodepxxaHue omyema:

1. HaumeHOBaHWe NpakTUYECKOro 3aHATUSA

2. Lenb 3aHatna

3. OTyeT O BbINOMHEHMM Ha Kaxablh dTan pasgena «CoagepxaHue n nNopsgok
BbINOSTHEHUS 3a4aHUA»

4. CrMCoK UCNonb3yeMbIX UCTOYHUKOB

5. BbIBOAbI M NpeanioxeHus

Bonpocbi 0nisi caMornposepKu:

1 YT0 Takoe MHpopMaLMOHHbIE PECYPCHI?

2 Yto Takoe obpasoBaTesibHble MHPOPMALVOHHLIE PECYPCbI?

3 YT10 oTHOCUTCA K 0BpasoBaTenbHbIM UH(POPMALNOHHBIM pecypcam?

4 KakoBbl CyObeKkTbl U 00beKkTbl 00pasoBaTesnbHbIX MHPOPMALMOHHBIX PeCcypcoB?

MpakTuyeckoe 3aHATUEe N2 NMoaxoabl K UsMepeHUo nHdopmaun. EauHnLbI
n3mepenHus nHpopmauuu. OnpeaeneHme o6 emMoB MHopMmaLmn.

Llenb 3aHamus:

1. W3yuntb noHsTME Konn4yecTBa UHGOpMaLuu,

2. [lo3HakomuTbCsa C cogepxaTefnbHbiM U andasBuUTHbIM  NOAXOO0M  MNpU
onpeneneHun KonmyecTesa MHgopmaumn,

3. [lo3HakoMuUTbCA C eANHULAMN N3MEPEHNSA NHAPOPMaLUK, NONYYNTb

npakTn4ecKkmne HaBbIKKX MO onpegeneHnto Konnm4yecrtea VIH(bOpMaLlI/II/I.

NcxoOHbIe 0aHHbIe:

npeseHTaums

CooepxxaHue u rnopsidok 8bIrnoSIHeHUS 3a0aHUus:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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|/|3y‘-| nTe TEOPETUHECKYHO HacCTb.

BbinonHuTe 3agaHus.

TeopeTunyeckasa 4yacTtb

CywecTtByeT 2 noaxoda npw onpeneneHnn Konmyectsa nHpopmaumm —
coaepxaTenbHbIA (BEPOATHOCTHLIN) N 06 beMHbIN (andaBUTHLIN).

CopepxaTernbHbln NPUMEHSAETCA ANA 3MepeHnss MHopMaLunmn, NCNonb3yemMom
4YesloBeKoM, a andaBUTHLIN — KOMIMbLIOTEPOM.

KoMmnbloTep He noHMMaeT cmbicria uHdopmauuu, no3ToMy Ans €€ U3MepeHus
HY>XeH apyron nogxon. NHdopmauus nepegaé€tcsa ¢ NoOMoLLb CUrHanoB. [opuT 3enéHbin
CBET — MOXHO MNepexoauTb Ynuuy, ropuT KpacHbli — CTOW. [logHAN pyKy Ha ypoke —
YyYuUTENb MOHSAM, YTO Thbl MOXELWb OTBETUTb Ha ero Bonpoc. B aTux npumepax curHan
UMeeT OBa COCTOSIHUSA, U3 ABYX BapMaHTOB Mbl BblbnpaemM oauH.

CoobuieHre cooepXuUT UWHGOPMaUUIO, eCnu OHO MNPUBOAUT K YMEHbLUEHWNIO
HeonpeaeneHHOCTU HaLLMX 3HaHUMN.

KonnyectBo wuHGoOpMaumMmM MOXHO paccMmaTpuBaTb Kak Mepy YMeHbLUEeHUN
HeonpedeneHHoOCTU  3HaHUs  NpU  MNOMNYYEeHUM  UHAOPMAUMOHHBLIX  COOBLLEHUN
NHdopmMaTrBHBIM ON1S YernoBeka siBfsieTcs T0 coobLieHne, KOTopoe COAEPXUT HOBblE W
NMOHATHbIE CBEeOEHUS.

FnaBHasa c¢opmyna uHpoOpMaTUKN CBA3LIBAET MeXOy COOOM KONMMYECTBO BO3MOXHbIX
MHOPMAUUNOHHBIX coobLieHnn N 1 KonmyectBo MHgopmaumm |, KoTopoe HeceT

nosily4eHHoe coobLLeHmnE:

N =2
3a eguHuuy kKonuyectBa MHOpMauMm B Teopum UHGOPMaLMM MPUHMMAETCa Takoe
KONMMYecTBO WHopMaunn, KOTOPOE COAEPXUTCA B WMHAPOPMALMOHHOM COOOLLEHUN,

yYMeHbLlawLiem HeonpeaereHHoCTb 3HaHU4 B Ba pasa.

Takas eguHULA Ha3BaHa OwUT.

Uzpa «Yeadal yucro.

- Mawa 3aragan 4ncrno ot 1 go 20. Ha mon Bonpockl otBevan 6onblue/MeHbLUE.
- 370 4mcno Gonbuwe 10.
- 3TO Yucno GonbLlue 15.
- 3TO Yucno Gonblue 18.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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BbiBOA: 1 yMeHbLUMNa HeonpeaeneHHoCTb 3HaHU B 2 pasac 1 yragana 4mcro.
BuT — HanmeHbLIasn egMHMLA U3MEPEHNSA NHpOPMaLINW.
C nomowbto Habopa GMTOB MOXHO MNpeactaBuTb Nobon 3Hak M nboe ymcno. 3Haku
npeaCcTaBNATCA BOCbMUPA3psAHbIMU KOMBUHaUuaAMnN 6utoB — bantamu.
16anT = 8 6uTOoB=236UTOB
Bant — 310 8 GUTOB, paccmaTpMBaeMble Kak eQuMHOEe Lenoe, OCHOBHas eguHuua
KOMMbIOTEPHbIX AAHHbIX.
« Ecnu y Hac gBe gBounyHble undpbl (buTta), TO YNCNO BO3MOXHbBIX KOMOMHaUMA 13

HUX:

22=4: 00, 01, 10, 11

+ Ecnu yeTbipe aBonyHble Lmdpbl (B1Ta), TO YUCNO BO3MOXHbBIX KOMOMHALWA:

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

Tak kak B 6anTte- 8 6uT (O4BOMYHBIX LMAEP), TO YMCNO BO3MOXHbBIX KOMOMHauun 6utoB B

OanTe:

28=256

T.o., 6anT MOXeT NpMHUMaTb 04HO U3 256 3Ha4YeHUn nnn KombuHaumm GnToB.
[ns namepeHus nHgopmauum NCcnonb3yTca 6onee KpynHble eauHULbI:

KnnobanTbl, merabanTbl, rurabantbl, TepabanTbl 1 T.4.

1 K6anTt =1 024 6anTt

1 M6anT = 1 024 Kb6anTt
1 Meaut =1 024 MGawuT
1 ToanTt =1 024 I6anT

AndaBUTHbIN NoAXoA K U3MepeHnto nHcpopmaumm
CyTb andaBuTHOro noaxoda K U3mMepeHuo MHdopMauum onpeaensieTcs no KonmyecTsy

NCNonb30BaHHbIX ANS ee NpeAcTaBneHus 3HakoB HekOToporo andasuTa. Hanpuvep, ecnu
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npu npeactasneHmn yucna XVIll ncnonb3oBaHo 5 3HaKOB pMMCKOro andgasuta, To 370 U
€eCTb KONM4yecTBO MHdopmauuu. To e camoe 4Yucro, T. e. Ty Xe camyro MHdopmaumio,
MOXHO 3anmcaTb B gecatnyHon cucteme (18). Kak Buamm, nonyydaetca 2 3Haka, T. €.
Apyroe 3HayeHue KonuvyectBa MHGopMaunn. AndaBuTHbIM NOLX04 NO3BONAET N3MEPUTb
KONMYecTBO MH(OPMaLMM B TEKCTE, COCTAaBNEHHOM M3 CMMBOJSIOB HEKOTOPOro andasura.
OTO  OOBLEKTMBHbBIA,  KOMMYECTBEHHbIN MEeToh AN M3MEepeHus  MHdopMaLumu,

LMPKynnpytoLwen B MHPOPMaLMOHHON TEXHUKE.

Angasum — KOHEYHbI Habop CMMBOMOB, UCMOSb3yeMbIX ANA MNpeacTaBreHns
MHdopMauuK.

MowHocmb anghasuma — 4nMcno CMMBOIOB B andasuTe.
Hanpumep, andaBut OECATUYHOM CUCTEMbl CYUCIIEHMA — MHOXECTBO  uUudp-
0,1,2,3,4,5,6,7,8,9.
MoLwwHocTb aToro andgasuta — 10.
KoMmnbloTepHbIN andasuT, UCNONb3yeMbld ONA NpeAcTaBneHna TeKCTOB B KOMMbOTEpPE,
ncnosnbdyeT 256 CMMBOSOB.
AndaBuT ABOMYHOM CUCTEMbI KOOUPOBaHUSA MHGOPMaLUUKM UMeET BCEro ABa CMMBONa-
Oounit.
AndaBunTbl PyCCKOro U aHrMNCKOro SA3bIKOB UMEIOT pasfnnyHoe Ymcno BYKB, UX MOLLHOCTU
— pasnuyHblI.
MHpopMaUMOHHbBIN  BeC cumBosia (KOnMyecTBO MHoOpmMauMm B OAHOM  CUMBOISE),
BblpaXeHHbIN B 6utax (i), n mowHocTb andasuta (N) ceasaHbl mexay cobon hopmynom:

N =2

raoe N — 3To KonMyecTBO 3HAKOB B arndaBuTe 3HaKOBOW CUCTEMbI UITM MOLLHOCTb
MHpopmaumoHHaa eMKOCTb 3HAKOB 3aBUCUT OT UX KonmyecTBa B andasuTe. Tak,
MHOPMaUNOHHAs eMKOCTb BYKBbI B pyCCKOM andasute, ecrnn He Ucnonb3oBaTtb OyKBY
«éy», cocTaBnseT:
32=2",

| =5 6utos

B natuHckom andasute 26 6ykB. MHopMaLMOHHAA eMKOCTb ByKBbI JTAaTUHCKOMO
andasuTa Takke 5 6uToB.
Uem OGonbluee KONMMYECTBO 3HAKOB B andasute, Tem 6onblliee KONMM4eCcTBO

nHpopmauum HeceT 1 3HaK andpasuTa.
LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHauwemycs 8 1C: Konnedx
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KonnyectBo nHpopMaumnmn B COOBLLEHUN MM MHAOPMALMOHHBLIN 00BLEM TekcTa- Ic, paBeH
KOnmyecTBy MHOpPMaUnUKM, KOTOpoe HeceT OAuMH CUMBOM-I, YMHOXEHHOE Ha KONMU4ecTBO
cumBonoB K B coobuieHunu:

Ic=K*iour
Hanpumep, B cnose «MHgopmaTukay 11 sHakoB (K=11), Kaxkabli 3HaK B PyCCKOM
andasuTe HeceT nHdopmaumio 5 6utos (I=5), Torga KonMyecTBo MHopMaLmn B CrioBe
«HopmaTtumkay le=5x11=55 (burtos).
C nomoupbto popmynbl N = 2! MOXHO onpeaenuTb KONMYecTBO MHopMaLMK, KOTopoe
HeceT 3HaK B BOMYHOW 3HaKoBoW cucteme: N=2 = 2=2! = 21=2! = |=1 6ur
Takum obpasom, B ABONYHOM 3HAKOBOW cucteme 1 3Hak HeceT 1 6uT nHdopmaumu. MNpu
ABOWYHOM KOAMPOBaHMM 06beM MHOpMaLmMm paBeH ANMHE ABOUYHOIO Koaa.
Uem Bonbluee KoNMYeCcTBO 3HAKOB COAEPXKUT andaBuT 3HAKOBOW CUCTEMBI, TeM BonbLuee
KONMYecTBO MH(opMaLMm HeCeT OANH 3HaAK

3adaHus

1. TepeBean 40 6uT B BanThbI.

2. Y BacC eCTb XpaHWnuLiEe OaHHbIX, 0ObeM KOTOpPOro cocraBndetr 5 netabant.

Ckonbko 6aNTOB COAEPKUTCHA B 3TOM XpaHunumLe?

3. Pewwute 3apgadvy: Cuutas, 4TO OOMH CUMBOST KogupyeTcss ogHuM 6GanTtom,
nogcumMtatb B GanTax KonmyectBo MHopmaumu, cogepxalleecs B dpase: «Bek xuBn,
BEK YYUCb.»

4. Ha ok3ameHe Bbl OepeTe 9K3aMeHaUMOHHbIM Ounet, un npenogasaTenb
cooOwaeT, 4yto coobueHne o ero Homepe HeceT 4 6uta mHdopmauun. Onpegenute
KONIMYECTBO 3K3aMeHaLUMOHHbIX OMNEeTOB (3anMmnTe NOSIHOE peLLeHne)

5. [lecHa cogepxut 32 HOTbl. Kakoe konnyecTBO MHGOpMaUuM HeceT ogHa HoTa
3TOW NEeCHN? (3anuLmnTe NOSHOE peLleHune)

6. Cuutas, 4TO OOMH CMMBOS KOAMpPYeTCca oaHMM GanToMm, noacuyuTtaTb B HGanTax
KOnuyecTBO MH(opMmaLmu, cogepxalleecs B opase: «He genan ns myxu cnoHa.»

7. CoobuieHne o0 TOM, YTO Ball APYr XMBET Ha OEeCATOM aTaxe HeceT B cebe 4
outa nHpopmauumn. CKonbKo ataxen B gome?

8. Kakoe konmyecTtBO MHopMauun O LBeTe BbIHYTOrO Wapuka dygeTt nosnyyeHo,
ecnun B Henpo3payHoM nakeTe xpaHaTtcea: 10 6enbix, 20 kpacHbix, 30 cnHux n 40 3eneHbIx

LLIAPUKOB?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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9. Hantn obbem uHdbopmaumm, cogepxaiwlenca B Tekcte u3 3000 cumBOMOB,
HanMCaHHOM PYyCCKMMK BykBamu.

10. Onga 3anucy nucbma 6bin Ucnonb3oBaH andasnT MOLLHOCTLIO B 16 CMMBOMOB.
Mucemo coctosino u3 25 cTpok. B kaxgonm cTtpoke Bmecte ¢ npobenamn 6bino 64
cumBona. Ckonbko 6anT nHgopmaumm cogepkano nucbMo?

11. YepHo-6enoe n3obpaxeHne nmeet 8 rpagaumm apkoctn. Pasmep nsobpaxeHus
10*15 cm. Paspewenmne 300 Touek Ha atonm (1 gtonm = 2,5 cm). Ckonbko Kb6ant namsatu

TpebyeTca Anst XxpaHeHUs n3obpaxxeHns B Hecxatom Buae?

Bbi8o0bi u npednoxeHus o npodesiaHHoU pabome
CodepxaHue omyema:

1. HammeHoBaHMe NpaKTUYeCKOro 3aHATUS
Llenb 3aHaTUSA

CnnCcoK nCnonb3yembiX NCTOYHUKOB

BbiBoAbl M NPeanoXxeHus

o bk 0N

[ata n nognucb KypcaHTa 1 npenogasaTens

Bonipocbi 0r1si caMornposepKu:
1. Onpepenute konun4yectBo nHgopmauun ¢ nosvmumm «MHOOPMATUBHO» wunun
«HEMHO®OPMATUBHO»
e Cronuuya Poccun — MockBa
e Cymma KBagpaToB KaTeTOB paBHa KBaapaTty rmnoTeHy3bl
o Jundenesa b6awHs Becut 9000 TOHH
e [lncpakumen ceeta HasblBAaETCS COBOKYMHOCTb SIBMIEHWI, KOTOpble OBYCrOBMEHbI
BOJTHOBOWM NMpUpOAoON cBeTa v HabnogawTcs npu ero pacnpocTpaHeHUn B cpeae ¢
pPe3Ko BblpaXK€HHOW ONTUYECKOM HEOQHOPOAHOCTLIO
2. EcTtb nn cBA3b mexay andaBuMTHbIM NOAXOAOM K M3MEPEHMIO MHopMauun 1
cogepXaHnem nHgpopmaunn?
3. OueHute 06beM OQHOM CTPaHMLbI AAHHOMO NPaKTUYECKOro 3aHATUA B GanTax.
4. Y10 Takoe GUT c No3nuumn andaBUTHOro Noaxoda K U3MepeHnto Hdopmauum?
5. Kakue eguHuMubl MCNONb3yOTCA ONs U3MepeHns obbema MHdopMauMM Ha
KOMMbIOTEPHbLIX HOCUTENAX?
6. Kakue cyuiectByloT noaxoabl K onpeaeneHnto KonmyecTsa nHgpopmaumm?

7. B yem cocTouT oTnnymMe ogHoro nogxoda ot Apyroro?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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8. Ha kakyto BennuunHy otnmyaetca 6ant ot K6, K6 ot M6, M6 ot 67?
9. Yrto Takoe OMT NpuM CMbLICIIOBOM U andaBUTHOM Moaxode K OnpeaeneHuto

KonuyecTtBa nHpopmaummn?

Ypok Ne2 Komnbrotep u uucgppoBoe npeacraBrieHne UHdopmauumu.
YcTponcTBO KOMNbIOTEpPA.

Lenb 3aHsmus:

1.Mo3HakoMuTb oObByvarwmMxcss C annapaTtHbiM  YCTPOMCTBOM KOMMbOTEPA U

Ha3Ha4YeHNeM OCHOBHbIX YacTen KOMMNbrOTEPA.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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Puc. 1. CtpykTypa annapatHoro obecnederus lMK.

Komnaxr-awcsx (CO, ovo,]

Flash nasmars.

HokymeHm yrnpasnsiemcs npozpamMmHbimMu cpedcmeamu 1C: Konnedx

Mpoeepb akmyarnibHOCMb 8epcuu o opuauHary, xpaHswemycsi 8 1C: Konnedx
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NHorga roBopAaT «NepCoHanbHbIN KOMObLTEPY». YTOYHEHME ((HepCOHaﬂbeIVI)) 30ecb He

CNyYanHO — 3TO 3HAYUT CBOW, NINYHbLIA, JOCTYMNHbIN BONBLUNHCTBY NIOAEN, BEOb
cyuwiecTByeT 60orbLIOe KONMYECTBO APYrMX BUOOB KOMMbIOTEPOB, KOTOPbIE
nepcoHanbHbIMU HUKaK He Ha3BaTb — paboune cTaHuUK ONg NpeanpuaTun, cepBepbl Ans
CBAI31 MHOXECTBa KOMMNbIOTEPOB B CETb U Ap. B AaNbHENLLIEM, FOBOPS «KOMMbLIOTEPY» Mbl
Oyoem umeTb B BUAY UMEHHO NEPCOHanNbHbIN KOMMbLIOTEP.

[MepcoHanbHbIM KOMOLITEP — 3TO KOMMbIOTEP, NpeaHa3HauYeHHbIn 4na 0b6cnyXnBaHms

ogHoro paboyero. o cBOMM xapakTepucTnkam OH MOXET oTnnvaTbes oT 6onbnx 3BM,
HO OYHKLIMOHANbHO CrnocobeH BbINOSTHATL aHanornyHble onepaumn. Mo cnocoby
aKcnnyaTauMm pasnuyatroT HAaCcTosbHbIE, MOpTaTUBHbIE N KapMaHHble mogenu MNK. B
AanbHenwem Mbl 6ygem paccmaTpuBaTb HAaCTOSMbHbIE MOAENN U NPUEMbl paboTbl C HAMM.
Ha coBpeMeHHOM pbIHKE BbIYUCIIUTESNTBHOMN TEXHUKN pasHoobpasne moamdukaumin n
BapMaHTOB KOMMbOTEPOB OFPOMHO, HO NOOON, AaXke caMbll HEOBbIYHbBIN KOMMSIEKT
HEN3MEHHO BKIOYAET OOHU U TE XXe BUabl YCTPONCTB.
basoBas koHurypaums MK - MMHMMaNbHBIN KOMMNEKT annapaTHbIN CPeaCcTB,
AOCTaTOYHbIM ANs Hadana paboTbl C KOMNbIOTEPOM. B HacTosiLee BpemMs Ans
HacTonbHbIX MK 6a3oBoi cunTaeTcs KOHUrypauus, B KOTOPYH BXOOUT YeTbipe
yCTpOWUCTBa:
* CuctemHbI ONOK;

* MoHuTOp;

» KnaBuartypa,;

* MbiWwb.
CucTteMHbIN GNOK — OCHOBHOM 610K KOMMNbIOTEPHOM CUCTEMBI. B HEM pacnonaratoTcs
YCTPOUCTBA, CUMUTaloLMECS BHYTPEHHUMN. YCTPOUCTBA, NOAKIYaOLWNECH K CUCTEMHOMY
OMOKy CHapy»Xu, CYNTAIOTCS BHELLUHUMMWN.
B cuctemHbin 610K BXOAUT Npoueccop, onepaTtnBHas namsiTb, HAKOMUTENM Ha XXECTKUX U
rMMOKMX MarHMTHbIX OUCKaXx, Ha ONTUYECKUI ANCKaX N HEKOTOpbIE Apyrve ycTponcTea. Ha
NULEBON NaHeNn Bbl BUAUTE HECKOSBbKO KHOMOK — y>Ke M3BeCTHasi BaM KHonka Power —
BKINOYEHNSA N KHoMKa Reset — nepesarpyska KomnbioTepa, Nofb30BaTbCS KOTOPOM MOXHO
NULWb C paspeLlleHns yuntens. HeckonbKo CBETOBbIX MHANKATOPOB — BKIHOYEHUS U
obpalleHns K ecTkoMy Aucky. [1Ba guckoBoga — Anst KOMMNaKT-ANCKOB U OUCKET.
MoHuTOp — YyCTPOMNCTBO ANS BU3yalibHOro BOCMPOU3BEAEHUS CUMBOSIbHON U rpadouyeckomn

nHdopmauumn. Cnyxut B KayecTse yCTporcTBa BbiBoga. OHU oTAaneHHo HanoMuHaT

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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ObITOBbIE TENEBU30PbLI. B HACTONBHLIX KOMMbIOTEPAX 0OBLIYHO UCMOMbL3YHTCSA MOHUTOPLI Ha
3NeKTpoHHO-ny4eBon Tpybke (BJ1T). M3obpaxeHne Ha akpaHe MOHUTOpa co3aaeTcs
My4YKOM 3FIEKTPOHOB, UCMYCKaeMbIX NEKTPOHHOW NYLUKOW. DTOT NYYOK 3NEKTPOHOB
Pa3roHSAETCS BbICOKMM 3MEKTPUYECKMM HaNPsHXKeHNEM (OeCATKM KUITOBOSbLT) U NagaeT Ha
BHYTPEHHIOK MOBEPXHOCTb 3KPaHa, NOKPbITYH MIOMUHO(OPOM (BELLECTBOM, CBETALLMMCS
noA BO3AENCTBMEM My4YKa SNEKTPOHOB).

Cucrtema ynpaBreHus ny4kom 3actaBnseT npoberatb ero NoCTpo4HO BECb 3KpaH (co3gaeT
pacTp), a Takke perynmpyeT ero MHTEHCUBHOCTb (COOTBETCTBEHHO APKOCTb CBEYEHUS
TOYKM NtomuHodpopa). MNonb3oBaTtens BUANT n3obpaxkeHne Ha aKpaHe MOHUTOPA, Tak Kak
NOMUHOMOP N3Ny4aeT CBETOBbIE Ny4n B BUAMMOW YacTh cnektpa. KadecTtso
n3o0paxeHns TeM Bbille, YEM MEHbLLE pasmep TOYKN N306pakeHns (TOUKN
noMmHopopa), B BbICOKAYECTBEHHbBIX MOHUTOPAxX paamep Touku coctaBnsaeT 0,22 mm.
OaHako MOHUTOP ABNSAETCHA TakKe MCTOYHUKOM BbICOKOrO CTaTMYECKOrO 3f1eKTPUYECKOro
noTteHumana, 3NeKkTPOMarHMTHOrO U PEHTIEHOBCKOMO N3MNyYeHNn, KOTOpblEe MOTyT
okasblBaTb HebnaronpusaTHoe BO3AeNCTBME Ha 340pOBbe YerioBeka. CoBpeMeEHHble
MOHUTOPbI NpakTU4eckn 6e3onacHbl, Tak Kak COOTBETCTBYIOT KECTKUM CaHUTapHO-
rMrneHn4Yeckum TpedboBaHNAM, 3aPMKCUPOBaHHBIM B MEXAYHAPOAHOM CTaHAapTe
6esonacHoctn TCO'99.

B nopTaTuBHbIX U KAPMaHHbIX KOMMbIOTEPAX NPUMEHSIOT NSIOCKUE MOHUTOPbI Ha XUOKUX
kpuctannax (XKK). B nocnegHee BpemMsi Takne MOHUTOPLI CTanu LWMPOKO UCMONb30BaTbCA
N B HACTOSbHbIX KOMMbIOTEPAX.

LCD (Liquid Crystal Display, >xngkokpuctannnieckme MOHUTOPbI) caenaHbl U3 BeLLeCTBa,
KOTOpPOE HaxoamUTCs B XMOKOM COCTOSIHUM, HO Npy 3TOM obnagaeT HEKOTOPbIMU
CBONCTBaMM, NPUCYLLNMWN KpUCTaNIMYECKUM Tenam. akTuyeckn 3To XXMUAKOCTH,
obnagatoLume aHNM30TponMen CBONCTB (B YACTHOCTU, ONTUYECKMX), CBA3AHHbIX C
YNOPSIAOYEHHOCTbIO B OpMeHTauumn monekyn. Monekynbl XXuakux Kpuctannos nog
BO34ENCTBMEM INIEKTPUYECKOrO HANPSKEHNS MOTYT M3MEHSTb CBOKO OPUEHTALMIO U1
BCIeACTBME 3TOr0 N3MEHSTb CBONCTBA CBETOBOIO Jly4a, NPOXOASLLEro CKBO3b HUX.
Mpenmywectso XXK-moHUTOPOB nepen MoHMTopamu Ha AJ1T cocTonT B OTCYTCTBUM
BpeAHbIX OS5 YenoBeKka 3f1IEKTPOMarHMTHbIX U3Ny4eHnin n komnaktHocth. Ho XKK-
MOHUTOpPbLI 06r1agatoT u HegocTaTkaMmn. Hanbonee BaxkHble N3 HUX — 3TO Moxas
uBeTonepeaaya u cMasbiBaHne H6bICTPO ABWXKYLLENCA KapTUHKU. VIHaYe roBops, ecnu
B35ITb JOCTATOYHO KayeCTBEHHbIN OJ1T-MOHMTOP, TO OH ByaeT npurogeH Ans nobbix

3apay 6e3 oroBopok — ans paboTbl ¢ TeKCToM, Ansa obpaboTkm doTorpacdun, ans urp un
LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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Tak ganee; B T0 xe BpeMa cpean XKK-MOHUTOPOB MOXHO BblAENUTb MOAENU, noaxoasiume
ANSA Urp — HO OHM HENPUrOAHbI AN paboTbl ¢ hoTorpaduamMm, MOXKHO BbIAENUTbL MOLENMN,
nMetroLme NpekpacHyto uBetonepeaayy — HO OHU NJI0OXO NOAXOAAT ANS OUHAMUYHBIX Urp,
N Tak pganee.
MOHUTOPLI MOTYT UMETb Pasnu4YHbIA pasmep akpaHa. Pasmep guaroHanu akpaHa
n3mepsieTcsa B arommax (1 gronm =2,54 cm) n obbl4HO cocTtasnseT 15, 17, 19 n 6onee
JIONMOB.
KnaBuaTtypa — knaBuLwHOe YCTPOMCTBO, NpeaHa3Ha4YeHHoe aAns ynpasneHnsa paboTon
KoMnbloTepa v BBoAa B Hero nHgopmaumn. MiHpopmaums BBOANTLCA B BUAE andaBUTHO-
UM POBLIX CUMBOJIbHBIX AaHHbIX. CTaHaapTHas knasuatypa umeet 104 knasuwmn n 3
NMHOPMUPYOLLNX O pexxmMmax paboTbl CBETOBLIX MHAMKATOPA B MPaBOM BEPXHEM Yriy.
MbIWwb — YCTPOMNCTBO «rpadomyeckoro» ynpasnenus. [Npn nepemeLeHnm Ml No
KOBPUKY Ha 3KpaHe nepemeLLaeTcs ykasaTterb MbIWn, NPy NOMOLLM KOTOPOro MOXHO
yKasblBaTb Ha 00beKTbI U/unn BelbnpaTtb nX. MIcnonb3ysa Knasuwm MbIlWN (MX MOXET ObITb
ABE UM Tpy) MOXHO 3a4aTb TOT UK APYron TUn onepaumm ¢ 06beKToM. A C MOMOLLbIO
Konecuka MOXHO NPOKpyYMBaTb BBEPX UIM BHU3 HE yMELLAIoOLMECS LESNTIMKOM Ha 9KpaHe
n3o0paxeHns, TEKCT unn web-cTpaHuubl. B ONTUKO-MexXaHUYeCKnX MbillaX OCHOBHbIM
paboynmM OpraHoOM SIBASIETCA MacCUBHbIN LWap (MeTannyeckui, NoKpbITLIN pe3nHon). MNpu
nepemeLLeHNN MbILLM NO NOBEPXHOCTW OH BpallaeTcs, BpalleHne nepegaeTcs ByM
Banam, nosioXXeHne KOTopbIX CHUTbIBAETCA MH(PpaKpacHbIMM onTonapamu (T.e. napamm
«CBeToM3ny4aTesib-poTONPUEMHMK» ) U 3aTeEM NPeobpasyoLWNNCs B NEKTPUYECKUI
CuUrHarn, ynpasnsaooLWwnn ABMXKEHNEM yKasaTes MbllLM Ha 3KpaHe MoHUTopa. [NnaBHbIM
«BparoM» Takon MbILLM SABMSETCA 3arpa3HeHne.
B HacTosiLee BpeMs LUIMPOKOE pacnpoCTpaHeHne Noslyunnm oNnTU4YeCcKne Mbliliu, B
KOTOPbIX HET MeXaHN4ecknx Yyacten. ACTOUHMK cBeTa pa3MeLLeHHbI BHYTPU MbILLU,
ocBeLLaeT NOBEPXHOCTb, @ OTPaXXEHHbI CBET ouKcMpyeTcsa (poTONPUEMHUKOM U
npeobpasyeTcs B NepeMeLLeHne Kypcopa Ha akpaHe. CoBpeMEHHbIE MOAENN MbILLEN
MoryT 6biTb 6€CNPOBOAHBIMY, T.€. MOAKITYALWMMUCA K KOMMbIOTEPY 6e3 noMoLLm
kabens.

MepucepnmnHbIMU Ha3bIBalOT YCTPOMUCTBA, NOLKIOYAEMbIE K KOMMNbIOTEPY U3BHE.
O6bI4HO 3TK YCTPOMCTBA NpegHa3HayeHbl A5 BBoAA U BbIBOAA MHpOpMaLnu.
BoT HekoTOpble U3 HUX:
* [NpuHTEp;

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

MpuHTEp Cny>XnMT Ansa BbiBOAA UHGOPMaUUK Ha ByMaxkHbIn HocuTenb (Bymary).
CyLecCTBYIOT TPU TUMA MPUHTEPOB: * MATPUYHBIA * CTPYWHBIA  * Na3epHbIN
MaTpuryHble NPUHTEPBLI — 3TO NPUHTEPLI YAapHOro AencTeus. MNevyaTarowasa ronoska
MaTPUYHOro NpUHTEpPa COCTOMT U3 BEPTUKAIIbHOIO CTONOLA ManeHbKUX CTepXXHeNn
(06bI4HO 9 nnu 24), KoTopble NOL BO3AENCTBMEM MArHMTHOrO NONSA «BbITanNknBaTCsa» U3
rofoBKM M yaapsaoT no 6ymare (Y4epes kpacawyto neHty). Nepemewasncs, nevaTaroLwlas
rofloBKa OCTaBnsieT Ha Gymare CTPOKy CMMBOJSIOB. HegocTaTkm MaTpUYHbIX NPUHTEPOB
COCTOAT B TOM, YTO OHM MeyaTatoT MeafeHHO, NPOU3BOAST MHOIO LyMa N KayecTBO
neyaTn OCTaBnsieT XenaTb Nny4dwero (COOTBETCTBYET NPUMEPHO KayeCTBY NULLIYLLIEN
MaLLUNHKW).

B nocnegHue rogbl Wnpokoe pacnpocTpaHeHne nonyyYnnmn YepHo-6enbie u LBeTHbIEe
CTPYWHbIE NPUHTEPBI. B HUX ncnonb3yeTcsa YepHUbHasa neyaTaroLlasa rofioska, Kotopas
nog gasneHnem BbibpacbiBaeT YepHUNa n3 psaa Menbyanmnx oTBepcTuin Ha bymary.
Mepemelyasch Boonb 6ymaru, neyartatoLasi rorioBka OCTaBfisieT CTPOKY CUMBOJIOB UK
NOJSIOCKY M306paxeHus.

CTpyWHble NPUHTEPbLI MOTYT NevataTb 4OCTAaTOYHO ObICTPO (40 HECKOSBbKMUX CTPaHWUL, B
MUHYTY) U NPOM3BOAAT Mano wyma. KayectBo nevatu (B TOM YnCre 1 LIBETHON)
onpeaensieTcs paspeLuaroLlent CnoCOOHOCTLIO CTPYMHBLIX NPUHTEPOB, KOTOPas MOXeT
pocturatb ootorpacuyeckoro kavectsa 2400 dpi. OTo o3HayaeT, 4To nosiocka
n3obpaxeHns no ropudoHTanu gnvHom B 1 grorm popmumpyetca ns 2400 Touek
(4epHUNbHBIX Kanenb).

JNazepHble NpuHTEPBLI 06ecnevnBatoT NpakTUYeckn GecllyMHyo nevaTb. BbICOKyto
ckopocTb neyvaTtu (4o 30 cTpaHuL B MUHYTY) Na3epHble NPUHTEPbl JOCTUraloT 3a cyeT
NOCTPaHUYHOM NevaTn, Npu KOTOPOKM CTpaHMLa neyvaTaeTcs cpasy LefMKOM.

Bbicokoe Tunorpadhckoe kayecTBo neyaTun fia3epHbIX NPUHTEPOB obecnednBaeTcs 3a cyeT
BbICOKOM paspeLuatoLern cnocobHocTu, kotopas moxeT gocturate 1200 dpi n 6onee.
Mnottep. [Ans BbiBOAA CMOXHbIX U LUMPOKOOPMATHLIX rpadouyecknx o6bEKTOB
(nnakaToB, YepTexen, ANEKTPUHECKNX N SNEKTPOHHBIX CXEM U MNP.) UCNOSb3YTCA
crneunarbHble YCTPONUCTBA BblBO4a — MNOTTepbl. [MpnHUUN gencTBna nnoTrepa Takom xe,
Kak N CTPYWHOro npuHTepa.

CkaHepbl crnyxaT Ans aBToMaTu4eckoro BBoga TEKCTOB 1 rpaduky B KOMMNbIOTEP.
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CkaHepbl 6bIBalOT ABYX TUMOB:  * PyYHble  * MMaHLETHbIE.

Py4yHoM ckaHep Onst KOMMNbOTEpPA NMOXOX Ha CKaHep, UCMONb3yeMbl B cyrnepmapkeTax ans
CUMTbIBAHUSA LUITPUX-Koda. Takon ckaHep nepemMeLlaeTca no nIucty ¢ MHgopmauunen
NOCTPOYHO BPYYHYIO, U MHGOPMALMS 3aHOCUTCSA B KOMMbIOTEP AN AanbHENLLEro
penaktupoBaHus. [NNaHLWeTHbIA ckaHep BbIrMAAUT U paboTaeT NPUMEPHO Tak e, Kak K
KCePOKC - NpMNOgHMMAETCS KpblLllKa, TEKCT U PUCYHOK NomeLlaeTcs Ha paboyee none, u
MHdopMaUus cumTbiBaeTcs. [NnaHWweTHbIE CKaHepbl B HaLLe BpeMs 0O6bIYHO BCE LiBETHbLIE.
Cucrtembl pacrnosHaBaHMsi TEKCTOBOM MHpOpMaLMn NO3BONAOT NpeobpasoBaTtb
OTCKaHMPOBAHHbLIN TEKCT U3 rpadmyeckoro gpopmarta B TEKCTOBbIN.

Paspelatowiasa cnocobHocTb ckaHepoB cocTaBnsaeT 600 dpi u Bblwwe.

Moaem unun mogemMHas nnarta CrnyXuT A5 CBs3M yOan€HHbIX KOMMbIOTEPOB MO
TenedoHHon cetn. Mogem GbiBaeT BHYTPEHHWI (YCTAHOBIEH BHYTPU CUCTEMHOIO 6510Ka)
N BHELHWUI (pacnonaraetcs psgoM ¢ CUCTEMHbIM B10KOM 1 COeANHSIETCS C HAM NpU
nomowm kabens.

DVB-kapTa n cnyTHMKOBasi aHTeHHa CnyXart 4N Tak Ha3blBAeMOro «aCMHXPOHHOIo»
NoaKnYeHnsa Komnetotepa Kk cetn MHTepHeT. [Npn Hanndnn DVB-kapTbl U CNYTHUKOBOK
aHTeHHbl Ang coeanHeHns ¢ HTepHeTOM UCNonb3yeTcs ABa KaHana CBs3u: Ans
nepegayv 4aHHbIX OT NOSib30BaTeNs UCMNOSb3yeTCca MOAEM, a 4SS npueMa — ClyTHUKOBbIV
KaHar, CKOpOCTb NMOTOKa AaHHbIX B KOTOPOM B HECKOJTbKO pa3 NpeBbILLAET MOAEMHYHO.
[ns opraHmnsauumn Ha 6eckpanHux IHTepHeTa BUaeoKoHdEepEeHUMin (Mnmn NPocTo
oontoBHW) npuroautcs Beb-kamepa. C NOMOLLBbIO 3TUX YCTPOUCTB (M, ECTECTBEHHO,
ObICTPbIX NTOKanbHbIX CETEN), MOXHO B JII060M MOMEHT YCTPOUTbL COBELLaHME CO CBOMMMU
COTPYAHMKaMU, HE OTPbIBasi OHbIX OT HACKXKEHHbIX paboymnx MecT. A 3TO, Kak nokasbiBaeT
npakTuka, 4aeT BeCbMa OLLYTMMYH NPaKTUYECKYO NOosbay.

OroBopumcsa cpa3y — O HACTOSALWMX BUaeokaMmepax 34ecb peyun He nget. To ecTb MoXeTe
Aaxe 1 He MeyTaTb O XOpPOoLLEN ONTUKE, O KaYEeCTBEHHOM LiBETOMNEpeaye U ToMy
nogobHom pockown. [la n coxpaHaTb BUAeon3obpaxeHne ¢ Beb-kamepbl Bam 1 B rorioBy
He npuaeT. Beaob Hy)XeH-TO 3TOT arperaTt coBceM Ans gpyroro — obecneunBaTb
NOCTYyMNfIeHME Ha Ball KOMMbIOTEP BUAEOMNOTOKA C KAYECTBOM 1 06BEMOM, 4OCTATOUHBIM
ans nepegayn B VIHTepHeTe.

MpakTnyeckn Bce Beb-kamepbl paccynTaHbl Ha paboTy OTHIOAb HE B MEOJIEHHOM peXnme
MOoAeMHOro nogkntodenus. Nogaesam nm unMdpoBble KaHarmbl CBS3M — U BOT TOrga-To aTu

yCTpOWCTBa NokaxyT cebsl BO BCeit kpace.
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UTo xe kacaeTcs Poccun, To BO3MOXHOCTN obecneunTb nepegayvy Takoro noToka AaHHbIX
B peXuMe pearibHOro BpeMeHH, yBbl, Noka HeT. Hu y nepegatowimx yCTponucTB, HU 'y
KaHanoB cBA3W. [103TOMy MakCMMyM, Ha YTO CMOXET pacCcyMTbiBaTb Ball cobeceqHUK —
3TO NOsIBfIeHNe BaLLen JIMYHOCTU B KPOXOTHOM OKOLLKE pasMepoM YyTb NOMEHbLLE
curapeTHon nadvku (pasmep nsobpaxernns — 0o 320x200 Toyek). Ecnn aToro Bam
AOCTaTO4YHO, YTO X, NpnobpeTeHne Beb-kaMmepbl CMOXET YyTb CKpacuUTb BalLM Cepble
KOMMblOTEPHbIE ByaHW. [ToCKONbKY n3obpaxeHne Beb-kamepa Bbl4aeT He CTaTUYHOE,
HY>KHO YY4eCTb U OPYryio BaXHY BENUYMHY — YacTOTy OOHOBNEHUSA kagpoB. Tak BOT, Ha
0OblYHOM, MOAEMHOM COEOQVHEHUUN Aaxke Npu KPoxoTHom kapTuHke 150x200 Touek
NCKOMBIX 24 KafpOB Bbl, CKOpee Bcero, He nony4ynte (peansHo — oT 10 go 20). A 3HauuT,
PbIBKM U 3a0€pPXKN Hen3bexHbl... ObpaTuTe BHUMaHWE Ha gpyrue nokasaTtenu Beb-
Kamepbl — peakuuns Ha pasfnnyHble YCNoBus OCBELLEHNS, Hannyme BCTPOEHHOro Unm
AO0NOSTHUTENBHOrO MUKPOdIOHa, ANMHY coeanHuTenbHoro USB-LuHypa, cnocobHOCTb
Kamepbl paboTaTtb «B CBA3KEY» C NOMNYSSAPHbIMU NpOorpamMmmMamMm Ans royiocoBoro u
BnaeoobuieHna (Hanpumep, Microsoft NetMeeting). U, koHe4YHO e, Ha MakcumanbHoe
paspeLleHne: XoTs KayecTBo KapTUHKN 640x480 To4ek yXe AaBHO cTasnio CTaH4apToM, Ha
PbIHKE BCTpeYalTcs Moaenu ¢ kyaa bonee HU3KMM Noporom paspeLleHus (MHorme
Kamepbl cToMMocTbo 0 50 gonn. obecneymBaloT paspeLleHme nuwb Ao 352x288 To4ek).
KctaTtu, a 3HaeTe nu Bbl, YTO XopoLuas Beb-kamepa C yCrnexom MOXET 3aMEHUTb
umdgposor ootoannapat? BonbWNHCTBO KaMep YMEET He TONbKO nepenaBaTb Ha
KOMMbIOTEP NOTOK BUAEOMH(OPpMaLMK, HO 1 BblAepruBaTb N3 3TOr0 NOTOKa OTAESbHbIE
Kagpbl-kapTUHKK. A BOT nx byayuwasa cygbba 3aBUCUT OT Ka4yecTBa KaMepsbl: Joporme
MOZENN MOTYT COXPaHSTb N306paKeHNa BO BCTPOEHHOW NaMATn, He Tpebysi NOCTOSIHHOMO
NoAKNIOYEHMSA K KOMMNbIOTepY, 6onee e AelueBble BbIHYXAEeHbI Cpa3y copacbiBaTb BECb
CBOW «IPy3» Ha XECTKUWN OUCK.

XoT4, KOHEYHO, HacTosALWMIN LmdpoBor boToannapat paboTaeT ropasgo ny4yile, 1
Ka4yecTBO faeTt apyroe... Tem 6onee 4To MHOrme umdposble hoToannapaTbl cpegHen
LEHOBOW KaTeropmm Takke MoryT, B criydae HeobxogumocTu, nopabotaTtb 1 Beb-
Kamepamu.

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

BHyTpeHHUMM cunTaloTCca yCTPOMUCTBA, pacnonaralwmecs B CMCcTeMHOM 6noke. [locTyn K

HEKOTOPbIM M3 HUX UMEETCH Ha NULEBOI NaHenu, YTo yAoOHO Ans ObICTPO CMeHbI
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MHPOPMaLMNOHHBIX HocuTenen. Pasbembl HEKOTOPbLIX YCTPOWUCTB BbiBEAEHbI HA 3a4HIOK
CTEHKY — OHM Cny>aT Ans NOAKIYeHNa nepudepumnHoro obopyaoaHus. K HEKOTOPbIM
YCTPOMCTBaAM CUCTEMHOrO BrioKa 4OCTYN He NpeyCMOTPEH — Ans 06bl4HON paboThl OH He
TpebyeTtcs.

MaTtepuHckasa nnaTta — camas 6onbliaa nnata MNK. Ha Hel pacnonaratotca marnctpanu,
CBsA3bIBaOLME NPOLECCOP C ONEepaTMBHON NaMATbIO, - Tak HasblBaeMble WKHbI. K wnHam
MaTEepPUHCKOWN nnaTbl MOAKMYATCA Takke BCe Npoyne BHyTPEHHNE YCTPONCTBa
KoMmnbloTepa. YnpasnseT paboTon MaTepuHCKOM nnaTbl MUKPONPOLLECCOPHbIA Habop
MMKPOCXEM — TaK Ha3blBaeMblI YMMNCET.

Ha KkoMnbloTEPHOM XaproHe MaTepuHCKas nnarta Ha3blBaeTCcs «Mamay, «MaTby.
MNMpoueccop. Mukponpoueccop — ocHoBHasa mukpocxema K. Bce BblumMcneHus
BbINONHATCS B HEW. [poueccop annapaTHO peanuayeTcs Ha 60MbLION UHTErpanbHoOn
cxeme (BUC). bonblwasa nHTerpaneHas cxema Ha camoM ferne He aBnseTcsa 6onbLon no
pasmepy 1 npeacTtasnseT coboun, Ha060POT, ManeHbKY NIIOCKYH NoMynpPoOBOAHUKOBYHO
nracTuHy pasmepom npumMmepHo 20x20 MM, 3aKMOYEHHY0 B MIIOCKMIA KOpNyC C pagamMmu
MeTannmMyeckmx WTblpbkoB (koHTakToB). BUC aBnaeTca 6onbLUOK NO KONNYeCTBY
anemMeHToB. Micnonb3oBaHne COBPEMEHHbIX BbICOKMX TEXHOMOMIN NO3BOSISIET Pa3MeCTUTb
Ha BNC npoueccopa orpoMHOE KONM4eCTBO (PYHKUMOHArbHbIX 3f1IEMEHTOB, pasMmepsbl
KOTOpbIX cocTaBnstoT Bcero okosio 0.13 mukpoH (1 mukpoH = 10-6 m). Hanpumep, B

npoueccope Pentium 4 nx okono 42 MUNInMoHoB.

XapaktepucTtuka Pentium II Pentium IlI Pentium 4
Yuncno TpaH3ucTopos 7.5 MIH. 9.5 MnH. 42 MnH.
TakToBasi YacToTa 0.45TTy, 1My 1.4 [Ty v BbllLe

B HacToswee Bpemsa onga nponssoactea rnpoueccopoB cemencrtsa AMDG6G4 kopriopauus
AMD nepexoauT Ha ncnonb3oBaHne HoBewnwwero Texnpouecca - HiPerMOS 8 (HiP8). 3tot
TEXHOSIOrMYeCcKnin Npouecc, No KOTOPOMy B AanbHenwemM ByayT BbinycKaTbCA BCe
npoueccopbl AMD, BkntoyaeT B cebsa psg Hambonee NporpecCcrMBHbIX TEXHOMOMMA OIS
Npoun3BoACTBa MHTerpasrbHbIX cxeM: 90 HM TeXHOMorn4yeckoe paspeLleHne, MegHble
npoBOAHUKK, low-k gnanekTpuk n TexHonoruo SOI.

lMepexon Ha TexHonorndeckoe paspeleHne 90 HM NO3BOSISET BbiMyCcKaTb NPOLLECCOpPbI C

BbICOKOM TaKTOBOM YaCTOTON, NOTpebnaoLwme MeHbLUEe 3HEPTUN N nmeroLmne HebonbLuoe
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TennosblgeneHve. Kpome TOro, MCnonb3oBaHMe TPaH3UCTOPOB C MEHbLUEN ONTMHON
3aTBOpa NO3BOSISIET HA MNOANOXKKE paBHOW NSowaan pasmectutb 6onbLuee Yncno
TpaH3ncTopos, Hanpumep npoueccop AMD Opteron ¢ kawem L2 1 M6, coctouT 6onee
yem 13 106 mMnH. TpaHanctopoB. OcBoeHne 90 HM TeXNpoLecca - BaXKHbIN Liar K
NPOU3BOLACTBY ABYSAepPHbIX npoueccopoB. CHMKEHME YPOBHA TENNOBbIAENEHNA N
yMeHbLUeHUs nnowaan aapa npu nepexoge Ha 90 HM Texnpouecc NO3BOSNIUT COXPaHUTb
MOLLHOCTb ABYSAEPHbIX NPOLECCOPOB Ha NPEeXHEM YPOBHe, Npu 3ToM obLasn nnowaip
KpucTanna yBenmunTcs HesHauymTenbHo.

OcHoBHas xapakTepucTuka npoLeccopa — TakToBasi YacTtoTa (M3MepsieTcsl B Merarepuax
(MI'y) v rvrarepuax (My)). Yem BbiWe TakTOBasi YacToTa, TEM BbllLe
NpPOM3BOAMTESILHOCTb KOMMbIOTEpPA. Tak, Hanpumep, npu TaktoBon Yactote 2000 Mly,
NnpoLieccop MOXeT 3a OHY CEKYHAY U3MeHUTb cBoe cocTosiHne 2000 munnuoHoB pas. [Ans
OonbLUMHCTBA onepauui OAHOMo TakTa HeOCTaTOYHO, MO3TOMY KONMYECTBO onepauuiu,
KOTOpble NPOoLEeCcCop MOXET BbINOSTHUTL B CEKYHAY, 3aBUCUT HE TOMbKO OT TakTOBOW
4acTOTbl, HO M OT CIOXHOCTU onepaunii.

EcTb eLle HacKkomnbKo BaXHbIX XapakTepUCTUK npoueccopa — TUM sapa U TeXHOMNOorms
NPOn3BOACTBA, YacToTa CUCTEMHOWN LUMHBI, HO Mbl UX paccMaTpuBaeM Mnoka He byaem.
EQMHCTBEHHOE YCTPONCTBO, O CYLLECTBOBAHUN KOTOPOro NPOLEeCcCcop «3HaeT OT
pOXOEHUA» — onepaTMBHAA NaMATb — C HEKO OH paboTaeT COBMECTHO. [laHHble
KOMMPYHOTCA B A4EKM NpoLieccopa (perncTpsl), a 3atemM npeobpasytoTcsa B COOTBETCTBUMU
C KOMaHZamu (NporpamMmmon).

OnepaTtuBHas namatb (O3Y), npegHasHadeHa onst XxpaHeHus nHopmaLmu,
n3rotaBnmeaeTcs B Buae mogynen namatn. OnepaTtMBHYO NaMsiTb MOXHO NpeacTaBUTb
Kak OBLUMPHBIA MacCKB SiYe€eK, B KOTOPbIX XPaHATCS AaHHblE U KOMaHAbl B TO BpeEMS, Koraa
KOMMbIOTEP BKITHOYEH. [1poueccop MoxeT obpaTtutcs Kk nobon s4enkn namaTiu.
BaxxHenLwen xapakTepucTmkon mogynen namatn saensetcs oeictpogenctane. Moagynum
namMsiTM MOryT pasnuyaTbCsa Mexgy cobor no pasmepy 1 KONMYECTBY KOHTaKTOB,
ObICTPOOENCTBUIO, NUHDOPMALMOHHOM EMKOCTbIO U T.A.

MoxeT BO3HMKHYTb BONPOC - NoyeMy 6bl HE NCMONb30BaTh ANA XPaHEHNSA MPOMEXYTOYHbIX
AaHHbIX XXEeCTKUN ANCK, BeOb ero o6beM BO MHOro pa3 6onblie? 310 Aenatb Hemnb3s, Tak
KaK CKOPOCTb AOCTYMNa K onepaTtMBHOM NaMsaTU Y NpoLeccopa B COTHU ThicaY pa3 6onbLue,
4YyeM K ANCKOBOW.

[na AnuTenbHOro XxpaHeHUs gaHHbIX YU NpPorpaMM LUMPOKO NPUMEHSIIOTCS XXeCTKNe OUCKU

(BMHYecTepbl). BbikntoveHne NnTaHnsa KOMMboTepa He NPUBOAUT K O4YMUCTKE BHELLHEN
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namaTun. XKeCTKMn AUCK — 3TO Yalle He OA4MH OMCK, a nakeT (Habop) ANCKOB C MarHUTHbIM
MOKPbITUEM, BpaLLaloLwmxcs Ha obLien ocn. OCHOBHbIM NapameTpoM SBNAETCH EMKOCTb,
namepsiemas B rurabantax. CpegHuin paamep COBPEMEHHOrO XXEeCTKOro AMCKa cocTaBnsaeT
80 — 160 GanT, npu4yem 3TOT NapamMeTp HEYKITOHHO pacTeT.

BuHyecTtepom OH cHavana B WyTKy Obin1 Ha3BaH B 1973 rofy, Tak Kak HEKOTOpbIE ero
TEXHUYECKMEe XapakTePUCTUKM MO HA3BAHMIO MOXOAUSIN HA MapKy 3HAMEHUTON BUHTOBKM
«BUHYecTep». C Tex Nop HasBaHWE NPUKMIOCH.

He cMmoTps Ha cBOe Ha3BaHMWE XXECTKUIN ANCK — BECbMa XpPYNKui npmnbop, TpebyoLmnn
BepexHoro oTHoweHus. OH BouTcs yaapos, TOMNYKOB, pe3Kux nepenagos TemMnepaTtypbl 1
BNa)XHOCTW, a TaK Xe CUSbHbIX MarHUTHbIX Nonen. MNepemelleHmne XXeCTKUX ANCKOB
Heo6X0AMMO BbINOSTHATE C MNOBbILLEHHOW BHUMATESTbHOCTBIO Y aKKypaTHOCTbHO.
BuaeoapanTtep — BHyTpeHHe YCTPOMCTBO, YCTaHABNMBAETCH B OOUH U3 pa3beMOB
MaTepPUHCKOW NnaTbl, U CAYXUT Ana o6paboTku nHpopmMaunmn, noctynaroLlen ot
npoueccopa nnn n3d O3Y Ha MOHUTOP, a Takke AN BblIpaboTKN yrnpasnsoLWmMx CUrHANoB.
B nepBbIx nepcoHanbHbIX KOMNbOTEPaX BuaeoaganTepos He 6bino. Bmecto HuX B
onepaTMBHOM NamMATU oTBOAMNAch HebonbLuas obnacTb ANs XpaHeHUs BUOEO4aHHbIX.
CneuunanbHas MUKpocxema (BUOEOKOHTPOMNep) cunTbiBana gaHHble N3 a4yeek
BMOEONaMaTn N B COOTBETCTBMM C HUMW yNpaBrisifna MOHUTOPOM. 1o Mmepe ynyulieHns
rpacmyeckmx BO3MOXHOCTEN KOMMbIOTEPOB 0BNacTb BUAEONaMsaTH OTAENWUAN OT
OCHOBHOW OnepaTMBHOW NaMATN N BMECTE C BUOEOKOHTPOMEPOM BblAennnun B
OTAEeNbHbIN Npnbop, KOTOPLIN Ha3Banu BuaeoagantTepom. CoBpeMeHHble BUaeoaganTepsbl
UMeT COBCTBEHHBIN BbIMUCNUTENBHLIN NpoLeccop (BUAeONpoLEeccop), KOTOPbIA CHU3UA
Harpy3Ky Ha OCHOBHOW MPOLIECCOP NPWU NOCTPOEHNN CMOXHbIX n306paxxeHnin. OcobeHHO
BonbLUYI0 POSib BUAEONPOLIECCOP UrPaeT NPM NOCTPOEHUN HA NSTOCKOM 3KpaHe
TpexXMepHbIX n3obpaxeHunin. B xoge Taknx onepauuin emy npuxoanTca BbINONHATb
0COBEHHO MHOr0 MaTtemMaTUYECKUX pacyeToB.

B HekoTopbIX MOAeNAX MaTEPUHCKMX NNaT PyHKUMM Buaeoagantepa BbiMOMAHAOT
MUKPOCXEMBbI YMnceTa — B 9TOM Cly4Yae roBopsT, 4TO BugeoaganTtep UHTErpupoBaH C
MaTepuHckon nnaton. Ecnu xxe BuageoaganTtep BbINOSIHEH B BUAE OTAESTbHOIO
YCTPOWCTBA, €ero Ha3blBaloT BUAeokapTon. Pazbem naeokapTbl BbIBEAEH HA 3aHIOH
cTeHKy. K Hemy noakniovaeTcsi MOHUTOP.

3BykoBom agantep. [1ns komnbtoTepoB IBM PC paboTa co 3ByKOM M3Ha4anbHO He Gbina
npegycMmoTpeHa. lNepBble OeCATb NeT CyLeCTBOBAHNA KOMMNbIOTEPLI 3TOMN NNnaTdopMbl

cyMTanncb oUCHOM TEXHMKOM N 0b6xoaunuce 6e3 3ByKOBbIX YCTPOMCTB. B HacTosiLee
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Bpems cpeactea Anst paboTbl CO 3ByKOM CUMTAIOTCA CTaHAapTHbIMKU. [Inst 3TOro Ha
MaTEepPUHCKON nnaTe ycTaHaBnuBaeTcs 3BykoBoln agantep. OH MOXET ObITb MHTErpUpoBaH
B UMnceTe MaTepuMHCKOWN NiiaTbl UMK BbIMOSTHEH Kak OTAeNbHasa nogkniovaemas nnara,
KOTOpasa Ha3blBaeTCs 3BYKOBOW KapTOW.

Pa3beMmbl 3ByKOBOW KapTbl BbiBEAEHbI HA 3a4HIO CTEHKY KOMMbloTepa. [ns
BOCMNpPOM3BEAEHMS 3BYKA K HAM MOAKMOYAOT 3BYKOBbIE KOMOHKM UM HAYLLIHWKW.
OTgenbHbIN pasbeM NpegHasHadYeH Ana NoAKNYeHus MmkpodoHa. Mpu Hanmyuum
crneumanbHON NporpaMmbl 3TO NO3BONAET 3anuckbiBaTh 3BYK. MiMeeTca Takke pasbem
(NMMHenHbIN BbIXOA) ANSA NOAKIMIOYEHMS K BHELUHEN 3BYKO3anucbiBatoLen nnm
3BYKOBOCMNpON3BoasLen annapartype (MarHutogoHam, yeunutensam u T.n.).

CeTeBas kapTa (U1 KapTa CBSI3M MO JIOKaNbHOM CEeTWN) CRYXUT AN CBSA3M KOMMNbIOTEPOB B
npegenax ogHoOro NpeanpuaTus, otaena unu NoMeLLeHNs HaxoaaLWmMXCa Ha PpacCTOSAHUN
He 6onee 150 meTpoB Apyr OT Apyra.

Mpn HanMyuK cneymanbHbIX JONONTHUTENbHbLIX YCTPOMCTB MOXHO OpraHM3oBaTh CBS3b
KOMMNbIOTEPOB N Ha BonbLUne pacCTOSHUS.

OCHOBHbLIM NapaMeTpoM CeTEBOM KapTbl ABMSETCA CKOPOCTb Nepeaayn MHopmaLlmm 1
namepseTcs oHa B Merabantax B cekyHay. Tunosasa Hopma ot 10 go 100 merabaunt B
CeKyHAay.

KoMMyHUMKaLMOHHbIe nopTbl. [Na CBA3M C pYyrMMK YCTPOUCTBAMU, Hanpumep
NPUHTEPOM, CKaHEPOM, KnaBuaTypOmr, MbILLbIO U T. M., KOMMNbIOTEP OCHALLaeTcs Tak
Ha3blBaeMbiMu nopTamu. [1opT — 3TO HE NPOCTO pas3beM AN NOAKMIOYEHUS BHELLHENO
obopynoBaHus, XOTa NOPT U 3akaH4YMBaeTCs pasbeMoM. [opT — Bonee cnoxHoe
YCTPONCTBO, YEM MPOCTO pas3beM, MMeIoLLLEE CBOM MUKPOCXEMbI U ynpaBngemoe
nporpamMmmHo.

[Mpnmepbl NopTOoB:

* COM (nocnepoBaTernbHbIN NOPT)

* LTP (napannenbHbIn nopT)

« USB (nocnepoBaTtenbHbI C BbICOKOW MPOM3BOANTENBHOCTbIO)

* PS/2 (yHnBepcanbHbIn Ans NOKNIOYEHNST MbILWW U KNaBmaTypbl)

Uepes nocnegosaTtesibHble NOPThI JaHHbIE NepeaatoTcs nocnegoBaTensHoO 6anT 3a
banTom. [NpeaensHoOe 3HaYeHe NPON3BOAUTENBHOCTM NocregoBaTenbHoro nopta — 112
KbuTt/c. 3T0ro HegoctaTovHO AN nepegayn 60nblwmMx 06bEMOB AaHHbIX, MOITOMY K
nocrnegoBaTesibHbIM NOpTaM NOAKMYAOT YCTPONCTBA, He TpebytoLme BbICOKON

npon3BOAUTENIbHOCTU: MOOEMbI, MbilLK, YCTapeBLlne Mmoaesin npuHTepos.

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




KMPK BIF'AP® ®I'B60Y BO «KI'TY»
MO-15 02 06-O0[.08.M3

NHPOPMATUKA | C.39/232

Uepes napannenbHbli NOPT NepegarnTcs 04HOBPEMEHHO BCE BOCEMb OUTOB,
coctaBnsowmx oanH 6ant. NpegenbHoe 3HaYeHne NPON3BOANTENBHOCTM NapannenbHoro
nopta — 5 M6awnt/c. K aTomy nopTy, Kak NpaBuso, NOAK4YaeTCca NpUHTEp.
MpenmyLLecTBO NapannensHOro nopTa oT NocnegoBaTeNbHOro 3aknio4aeTcs eLle B
BO3MOXHOCTM UCMONb30BaHWs bonee ANuHHbIX kKabenen ana coeanHexms (4o 10 m
npotme 1.5 m).

Bce coBpeMeHHbIe KOMMbIOTEPLI KOMMSIEKTYOTCA NOPTaMM HOBOro nokoneHus — USB. 31o
nopTbl NOCreaoBaTENbHOro TMMa, HO C BbICOKOW NPOM3BOAUTENBHOCTLIO (40 12 M6awnT/c).
Kpome BbICOKOW Npon3BOaMTENBHOCTU K focTonHcTBaM USB nopToB oTHOCUTCS yOoBCTBO
paboTbl C HUMU: He TpebyeTca BbikNoYaTh 06opyaoBaHMeE Nepes CTbIKOBKOW, BO3MOXHO
NOAKMNIYEHNE HECKOSTbKMX YCTPOMUCTB B OAHOMY nopTy. MHorne mogenn coBpeMeHHon
nepudepuinHoro obopyaoBaHUA MOryT NOAKIKYATLCH K NopTam 3TOro Tuna.

Kpome yHuBepcasbHbIX KOMMYHUKAUMOHHbBIX NOPTOB, NpeAHa3HavYeHHbIX A5s nboro
obopyaoBaHus, KOMMNbIOTEP UMEET ABa CneLmann3npoBaHHbIX NopTa Ans NOAKMYEHNUS
MbILLKX 1 KnaBmaTtypbl — 3TO nopTbl PS/2. [lpyrue ycTponcTBa K 3TUM NopTam He

NOAKMNKYarTCA.

NHpopmaumsa, npeactasneHHasa B umndposon popme n obpabatbiBaemas Ha
KOMMbloTEpe, Ha3biBaeTCs AaHHbIMU. [locneaoBaTenbHOCTb KOMaH, KOTOPYIO BbINOMHAET
KOMMblOTEp B npouecce 06paboTkn AaHHbIX, HA3bIBAaeTCs NPOrpamMMOn.

O6paboTka AaHHbIX HA KOMMNbIOTEPE:

1. MNonb3oBaTenb 3anyckaeT NporpaMmmy, XpaHsiLycs B 4ONTOBPEMEHHON NaMsTH, OHa
3arpyxaeTcs B onepaTtuBHYO U HaYMHAET BbINOHATHCS.

2. BbINoNHeHMe: NpoLeccop cYnTbiBaeT KOMaHabl 1 BbINONHAET nx. Heobxognumbie
AaHHble 3arpyXarTcs B OrnepaTuBHYIO NaMATb U3 AONITOBPEMEHHOW NaMATU UM BBOOATCS
C NOMOLLLIO YCTPONCTB BBOAA.

3. BbixogHble (Nosly4yeHHbIE) AaHHbIE 3anvCbIBaOTCS NPOLIECCOPOM B ONEPaTUBHYO UMK
AOJITTOBPEMEHHYI0 NaMATb, a TakkKe NpedoCTaBNATCA NONb30BaATENIO C NOMOLLLIO
YCTPOWCTB BblBOAA MHpOpMaLnu.

[ns obecnedyeHns MHPopmMaunMoHHOro obmeHa Mexay pasnmyHbIMU YCTPONCTBaMM
A0SKHa BbITb NpeayCMOTPeHa Kakasi-To MarucTpanbe Ansa nepemMeLLeHnsi NOTOKOB

MHdOpMaLUK.

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




KMPK BIF'AP® ®I'B60Y BO «KI'TY»
MO-15 02 06-O0[.08.M3

NHOPOPMATUKA | C.40/232

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

Maructpanb (cuctemHasi LMHA) BKMoYaeT B cebs TP MHOropaspsiaHble LWWHbI: LWNHY
AaHHbIX, LWWMHY agpeca U LWWHY ynpaBneHusi, KoTopble NPeacTaBnsaoT cobol
MHOronpoBOAHble NHMK. K Marmctpanv noaknioyatoTcsi NpoLeccop 1 onepaTMBHas
namsaTb, a Takke nepudepuiiHbie yCTponcTBa BBOAA, BbIBOAA U XpaHEHMS MHpopMaLnK,
KOTopble 06MeHMBatoTCA MHOPMaLMeEn Ha MaMHHOM si3blke (NMOCreAoBaTeNbHOCTSMM
Hynen n eanHuL, B hopMe 3reKTPUYECKMX MMMYNbCOB).

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

Hanpumep, cuntaHHble 13 onepaTMBHON NamMsATV AaHHble MOTyT ObiTb NepeaaHbl
npoueccopy Anst 06paboTku, a 3aTeM NONyYeHHble AaHHbIe MOryT ObiTb OTNPaBMEHbI
o6paTHO B onepaTuBHYI NaMaTb AN XpaHeHusl. Takum obpa3om, faHHbIe MO LWWHE
AaHHbIX MOTyT NepeaaBaTbCs OT YCTPOWCTBA K YCTPONCTBY B N0OGOM HanpasreHuu.
PaspsiaHOCTb LWMHbBI AaHHbIX OonpeaensieTcs pa3psaaHOCTbi0 NpoLeccopa, To eCTb
KONM4eCTBOM [BOMYHbIX pa3psiioB, KOTOpble MOryT o6pabaTbiBaThCcs UK NepeaaBaThbes
NpoLEeCCOpPOM OQHOBPEMEHHO. Pa3psaaHOCTb NPOLLECCOPOB MNOCTOSIHHO YBENMYMBAETCS MO
Mepe pasBUTUS KOMMbIOTEPHON TEXHUKN.

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

CUYMTBLIBAOTCA OaHHbIE NO WNHE OaHHbIX, NPon3BoauT npoueccop. Kaxgoe ycTponcTeo
nUnn s4enka onepaTUBHOM NAaMATU UMeeT CBOW aapec. Agpec nepegaeTca No agpecHou
LUMHE, MPUYEM CUrHanbl NO HEW nepeaatrTcsi B 04HOM HanpaBneHun — OT npoLueccopa K
onepaTtMBHOM NaMATU N YCTPOMUCTBaM (OAHOHaNpPaBneHHas WnHa).

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

KOTOpbI€ MOIYyT UMETb YHUKAlbHbIE afpeca.

LLvHa ynpaeneHus. o wuHe ynpasJrieHnd nepenaroTca CUrHanbl, onpegendrowmne

Xxapaktep obmeHa nHgopmaumen no maructpanu. CurHanel ynpaBneHnsa NoKasbiBatoT,
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KaKyto onepaumio — CYMTbIBaHME UK 3annucb MHpOpMaLUmn U3 NamMATN — HYXKHO
NPOUN3BOANTbL, CUHXPOHM3NPYIOT 0OOMEH MHpopMaLmen mexay yCTpomcTBaMm 1 Tak fanee.
MoayrnbHbIA MPUHLMN NO3BONSET NOTPEBUTENIO CaMOMY KOMMMEKTOBATb HYXHYI0 eMy
KOHpUrypaumio KoMmnbloTepa 1 NpousBoauTb NpyU HEOBXOOUMOCTU ee MOAePHN3aLNIO.
Kaxxgas otgenbHasa yHKUMS KOMNbOTEPA peann3yeTcs OOHUM UM HECKONbKUMM
MOAYNAMM — KOHCTPYKTUBHO U (DYHKLMOHANBbHO 3aKOHYEHHbIX 31IEKTPOHHBLIX 6/10KOB B
cTaHA4apTHOM mcnonHeHnn. OpraHnsauns CTPYKTYpbl KOMMbOTEPA Ha MOOYNbHOW OCHOBE
aHarnorudHa crpountenscTBy 6novHoro goma. OCHOBHbIMW MOLYNAMU KOMMNbIOTEPA
ABMATCA NaMsATb U npoueccop. lNMpoueccop — 3To0 YCTPONCTBO ynpasnstoLwiee paboTon
Bcex OMokoB KomnbloTepa. [JencTBuMsA npoueccopa onpeaenstoTcs komaHaamm
nporpamMmbl, XpaHsiLLencsa B NaMsTy.

MogayrnbHasa opraHusaumsa onupaeTcsa Ha MarncTpasbHbli (LUMHHBIR) NpUHLMN o6MeHa
MHdopMauunen Mexay yCTponcTsamu.

MarnctpanbHO-MOAYNbHbIA NPUHLMN MeeT pAd JOCTOMHCTB:

1. ans paboTbl C BHELUHMMW YCTPOMUCTBAaMM UCMNOMb3YOTCA Te e KoMaHAbl npoLeccopa,
4YTO 1 AN paboTbl C NAMATLIO.

2. NOOKNIYEHNE K MarucTpanu OONONMHNUTENbHbLIX YCTPONCTB He TpebyeT N3MEeHEHU B yxe
CYLLIECTBYIOLLIMX YCTPOUCTBAX, NpoLieccope, namaTu.

3. MeHsa cocTaB MOAySien MOXHO U3MEHSTb MOLLHOCTb M Ha3HayYeHne KoMnbloTepa B
npouecce ero akcnnyaTauuu.

MpMHUMN OTKPLITOM apXMUTEKTYPbl — NpaBua NOCTPOEHMS KOMNbIOTEPA, B COOTBETCTBUM C
KOTOPbIMU KaXKabl HOBbIA BM0K A0MmKeH 6bITb COBMECTUM CO CTapbiM U fIErko
yCTaHaBNMBaTbLCS B TOM € MEeCTe B KOMMbIOTEPE.

B komnbloTepe CTOMb e Nerko MOXXHO 3aMeHUTb CcTapble 6M10Kn Ha HOBble, rae 6bl OHU HU
pacnonaranucb, B pesynbtate yero paboTta KOMNbIOTEPA HE TONbKO HE HapyLUaeTCH, HO U
cTaHoOBUTCA Gonee NPon3BOANTENBHOW. DTOT NPMHLMIN NO3BONSAET He BbibpacbiBaTh, a
MOAEPHM3MPOBAaTb paHee KynseHHbI KOMMbIOTEP, NErko 3aMeHsIsi B HEM yCcTapeBLune
6nokun Ha 6onee coBepLleHHble 1 YAOOHbIE, a Tak e npnobpeTtaTtb 1 ycTaHaBnmMBaTb
HoBble 6roku. [Npuyem BO BCcex pazbeMbl 451 UX NOAKMIOYEHUS ABMASIOTCA CTaH4APTHBIMN

n He Tp66yI-OT HUKaKNX N3MEHEHUN B CaMOW KOHCTPYKUMN KOMMNblOTEPA.

Bonpocbi 0nisi camMornpoeepKu:
1. YTto rnaBHOE B 3TOW KOHGMrypaumm?
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2. KT0 13 Bac pasbupan cucteMHbi 650K U 3HaAEeT ero CTpoeHmne?
3. UTto camoe rnaBHOE B CUCTEMHOM Groke?
4. YT0 3HauUMT MarmcTpanbHO-MOAYMbHbIN NPUHLMN?
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MpakTnyeckoe 3aHaTMe Ne3 Jlornyeckme oCHOBbLI KOMMNbLIOTEPA

Lenb 3aHsmus:

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

3.MPUMEHATL OCHOBHLIE (DOPMYIbl M NpaBuna anredpbl NOrKK

4. Hay4YnTbCA CTPOUTL JTOTMYECKNE CXEMDbI

UcxoO0HbIe OaHHbIe: TEOPETUYECKNA MaTepman, Tabnuubl NICTUHHOCTU

CodepxxaHue u rnopsidok 8bINosIHEHUS 3a0aHusi:
M3yunTb TEOPETMYECKYHO YaCTb

BbinonHnTb 3agaHud

TeopeTunyeckasa 4yacTb

Anrebpa norukm nosiBunacbh B cepeguHe XIX B. B TpyAax aHrMNUCKOro MatemaTmka
Ibxopoka byns.

Jloauyeckoe ebickasbleaHue — 3TO NbOe NoBeCTBOBATENIbHOE MPEeASfIoXEHNe, B
OTHOLLEHUM KOTOPOro MOXXHO OAHO3HA4YHO Cka3aTb, MCTUHHOIO OHO MUK JIOXKHO. [pn 3TOM
He BCSKOe npenrioXeHue ABMSeTCS NorMyecknm BbicKasdbiBaHMeEM. Hanpumep, «XopoLumi
CTYLEHT» HE ABNSETCS NTOrMYECKMM BbiCKa3blBaHMEM, TaK Kak HEBO3MOXHO CcyauTb 06 ero
WUCTUHHOCTU WK JIOXKHOCTU, a BbiCKasbiBaHMe «/IBaHOB — XOPOLUMW CTYAEHT» ABNAETCS
NOrMYeCcKnM BbiCKa3blBaHMEM.

Ynotpebnsembie CnoBa 1 CFIOBOCOYETAHUSA KHEY», «U», KUU», ECrU, moy», «moeada
U mosibko moaday» NO3BONAT U3 YXXe 3adaHHbIX BbiCKa3blBaHUA CTPOUTb HOBblE. Takue
CnoBa M CrOBOCOYETaHUs1 HasbiBalOmMCs Jslo2udeckumu  cesskamu. [lpun  aTOM
BbICKa3blBaHNA, 06pa3oBaHHbIE U3 OPYINX BbICKa3blBAHUN C NOMOLLLIO NTIOMMYECKMUX CBA3OK,
Ha3bIBalOTCS cocmasHbIMU. BbiCkasbiBaHWe, He sBNAOLWEEeCs COCTaBHbIM, Ha3bleaemcs
a51IeMeHmMapHbIM.

[Ons Toro 4toObl ObpalwaTbCs K FOMMYEeCcKMM BbICKa3biBaHUAM UM HasHa4dalTCcA
nMmeHa. Hanpumep, yepe3 A o0003HauuM BbickasbiBaHne «[leta Obin Bo ®paHummny», a
yepe3 B BbickasbiBaHue «[lletsa 6o B Tanum». Toraa cocTaBHOE BbiCKasblBaHUE NpuMeT
Bug - «leta 6oin n Bo ®paHumn, n B Utanuny, ganee MoXxHO 3anncatb kpatko: «A U By.
30ecb U — noruyeckas cBaAska, A,B — noruvyeckMe nepemMeHHble, KOTOpble MOryT

NMPUHMMaTb TOJTIbKO ABa 3HAa4YeHUA: UCTUHHAa N NOXb, ob6osHavaemble 1 n 0.
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KMPK BIF'AP® ®I'B60Y BO «KI'TY»
MO-15 02 06-O0[.08.M3

NHOPOPMATUKA | C.44/232

B anrebpe norvku BbiCkasbiBaHWsi MOTYT NPUHMMATb NULWb ABa 3HAYEHUSA: UCTUHHA
— 1 unoxb — 0.

Pa60Ty NOrMYecKNX 3aNeMeHTOB OMUCLIBAKOT C MOMOLLLI TabnnL, MICTUHHOCTMW.

Tabnuya ucmuHHocmu — 3TO TabnuMyHoe npeAcTaBrieHNne fOrM4Yeckon CXxembl
(onepauun), B KOTOPOM MepeYncrneHbl BCE BO3MOXHbIE COYETaHUS 3HAYEHUIN UCTUHHOCTU
BXOAHbIX CUrHanoB (onepaHaoB) BMECTE CO 3HAaYEHMEM UCTMHHOCTW BbIXOAHOIO CUrHana
(pe3ynbTaTa onepaumm) Ans KaXKgoro U3 3TUX CoMeTaHWiA.

1. Onepauum ¢ NOrM4eCKUMM BbiCKa3biBaHUAMU

C normyecknMmu BbiCKasblBaHNAMM MOXHO NMPOM3BOANTL CrieayroLlme onepauum:

1. Onepauyusi ompuuaHusi.

Onepauuns, Bblpakaemasi crnoBoM HE, HasbiBaeTCcs oTpuUaHUEM, UNU UHBEPCUEN, U
0603HavaeTcsa YepTon Had BbICKa3biBAHUEM UIM 3HAKOM —.

Tabnuua 1. Tabnuua NCTUHHOCTU NIOMMYECKOro oTpuLaHMs

A

0
1

O ||

2. Onepauyusi KOHbOHKUUU.

Onepauus, Bblpaxaemass cBs3koM W, HasbiBaeTca COeOVHEHWEM,  UMn
KOHBIOHKLUMEN, WKW FIOTMYECKUM YMHOXEHueM, n obo3HayaeTca 3HakoMm «&» (MOXeT
0603Ha4aTbCA 3HAKOM «A» UNK «-». BbickasbiBaHne F=A&B nCcTMHHO TONbLKO TOrAa, Korga
oba Bbicka3biBaHUsA A 1 B NCTUHHBI.

Tabnuua 2. - Tabnuua NCTUHHOCTW NTOrMYECKOro YMHOXEHUS

A | B | F=A&B
0|0 0
01 0
10 0
111 1

3. Onepauus Ou3bIOHKYUU.

Onepauus, Bblpaxxaemas cBsskon WJIA, HasbiBaeTca pasgeneHvem, unm
AVU3BIOHKUMERN, UMW NOTMYECKUM CroXeHueMm, U obo3HavaeTcsi 3HaKoOM «V» (UMK «+»).
BbickasbiBaHne F=AVB noxHoO TOraa mn Tonbko Toraa, korga oba BbickasbiBaHusa A n B
NOXHBbI.

Tabnuua3. -Tabnuua NCTUHHOCTM NIOTMYECKOTO CIOXEHUS

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

RO Oo|>
RO, |O|m

1
1
1

4. Onepauusi umnnukayuu.

Onepauusa cnegoBaHusl, BbipaXkaemMasi CBSA3KaMWU «ECAN..., TO», «U3 ... CrieayeTty,
«... BIneYeT ... », HasbiBaeTCsa WUMMNNMKaunen u o00OO03HAYaeTCA 3HAKOM «—».
BbickasbiBaHne A—>B noXHo Toraa v Tonbko Toraa, koraa A UCTUHHO, a B noxHo.

Tabnuua 4 - Tabnuua NCTUHHOCTM NIOrMYeckorn OYHKLMN UMANnKaumm

A|B|F=A-B
0|0 1
0|1 1
1|0 0
11 1

5. Onepauyus akeusaneHyuu.

Onepauma paBeHCTBa, Bblpaxaemasi CBA3KaMW «Torga W TOMbKO Toraay,
«HEeobXxoauMo N AOCTAaTOYHOY», «... PABHOCUIbHO ...», HA3blBAaeTCSA 3KBUBANEHUMEN, Unu
OBOVHOMN UMNnunkaunen, n obos3HavyaeTcsa 3HaKaMm «<>» Unn «~». BbickasbiBaHne A«>B
WCTUHHO TOraa v TONbKO Toraa, koraa 3Hadenus A n B cosnagator.

Tabnuuya 5 - Tabnuua UCTUHHOCTU SKBUBANEHLUUn

A | B | F=A©B
00 1
0|1 0
110 0
1|1 1

MopsgoK BbINOMHEHMS NOrMYECKMX Onepauun 3agaetcsa KpyribiMv ckobkamu, HO
AN YMeHbLUEeHUa 4Yucrna cKoboK OOroBOpUMNCH CYUTaTb, YTO CHadana BbIMOSIHAETCS
onepauusa otpuuaHve (HE), 3atem koHbloHkUuuu (M), 3aTtem gusbtoHkumm (UNW) n B
NocneaHo o4yepeab - UMNIMKauMmM. OTO Ha3biBaeTCHa NPUOPUTETOM onepauui.

MopsaoK BbINOMTHEHWST TOMMYECKUX OMnepaLn B CII0XKHOM FIOrMYECKOM BbIPpaXXEeHUN:

1. HBepcus;

2. KOHbIOHKUUS;

3. In3boHKUMS;

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

5. OKBMBaANEHTHOCTb.

[na un3MeHeHust yKasaHHOro nopsiaka BbIMOSHEHNA JOMMYECKUX onepauun
NCNOnb3YyHTCS CKOBKMN.

2. OCHOBHbI€ 3aKOHbI anredépbl JTOrMKU

B anrebpe norukn BbINOSHAKTCA Cnefylowme OCHOBHbIE 3aKOHbI, NMO3BOMSOLLME
NpoBOAMTbL TOXAECTBEHHbIE MNpeobpa3oBaHMs (YNPOLLEHUS) FOrMYECKNX BblPaXXEHWUN,

nokasaHHble B Tabnumue 2.1. 3akoHbl anrebpbl JTIOrMku

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 un3 npennoxeHun aBAAOTCA BbicKasbiBaHuaMn? Onpegenure ux
UCTUHHOCTbL. OnpeaenuTe TN BbiCKa3blBaHUS: obLiee, YaCTHOE UIn eAUHUYHOE.
1. Bce congatbl xpabpble 10. Bce meTannbl NpoBOAAT TENSO
2. HekoTopble y4eHUKN OBOEYHUKN
3. Bce aHaHacbl NpUATHBI Ha BKYC
4. HekoTopble MoOu [py3bs cobupatoT
Mapku
5. Bce nekapcTBa HENPUATHBI HA BKYC
6. A— nepBas GykBa B andasute
7. HekoTopble megsean — bypble
8. Turp — XnLLHOE XMBOTHOE
9. Y HeKoTOpbIX 3Men HeT SO0BUTbIX

3yboB

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

I'Ipl/lmep. Kakoe n3 npmBeeHHbIX UMEH ya0BNEeTBOPAET JIOrM4eCKOMY YyCJI10BUIO:

- (nocnegHaa OykBa rnacHas — nepsas OykBa cornacHasi) & BTopas Oyksa

corfacHas

1) IPUHA 2) APTEM 3) CTEMAH 4) MAPUS

Hus X1 X2 X3 Xl—=X2 [ A(X]1—=X2) | A X]1—=X2)&X3
nocne HEs OyKea nepeas OyKsa BTOpas OykBa
roacHas CcormacHas 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 npuBeAEHHbIX Ha3BaHUMW >XUBOTHLIX YOOBMETBOPSET

J1orm4eckomy ycrnosutio

—(ecTb Markmi 3Hak & (BTopasi bykBa rmacHasa — nsitast Oyksa cornacHas))
1) MEOABE[Db 2) BbIXYXOIb 3) MYPABBE[ 4) OBE3bAHA

6) Kakoe 13 npvBeaeHHbIX MMEH y0BEeTBOPSIET FIOrMYECKOMY YCNOBUIO

7(nepBaa 6ykBa rnacHaa — nocregHas 6yksa rnacHasd) & BTopas Oyksa

cornacHasda

1) IPUHA 2) OJET 3) CTEMAH 4) UTOHA

B) Kakoe un3 npunBeaeHHbIX UMEH yOOBIETBOPAET JTIOrTM4ECKOMY YCIOBUIO:

- (nepBasi 6ykBa cornacHas — BTopasi GykBa cornacHas) & (npeanocnegHsas

OykBa rnacHas — nocnegHasa 6yksa rmacHas)
1) KPUCTUHA 2) MAKCUM 3) CTEINAH 4) MAPUA

PeweHne nornyeckmnx Bblpa)KeHI/II7I NPUHATO 3anncbiBatb B BUAe TaGHVIH

MCTUHHOCTN — Tabnuu,

B KOTOPbIX MO OENCTBUAM MOKasaHo,

Kakme 3Ha4eHuA

NPUHNMAET Nornm4eckoe BbipakeHune rnpu BCex BO3MOXXHbIX Ha60an ero nepemMeHHbIX.

Mpn coctaBnenHun Tabnmubl

MCTUHHOCTKU AOnA  JIOr’M4YecKkoro

Bblpa>XeHn4

Heob6xoanmo Yy4nUTbiBaTh NOPAAOK BbIMNOJIHEHUA NTOrMYEeCKNX onepauun, a UMEHHO:

1. penctBusa B ckobkax,

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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& (KOHBIHOHKUUA),

V (AU3BIOHKUUSA),

=> (uMnNauKaums),

o g bk w N

NUHBEpCKS (OTpULLaHue),

<=> (3KBUBaNeHTHOCTb).

Anroputm coctaBneHus Tabnumuybl MICTUHHOCTMU.

1. BbISICHUTb KONMWYeCTBO CTPOK B Tabnuue (BbluucnseTcsa kak 2", roe n —

KOJIN4YEeCTBO NMepemMeHHbIX + CTpOKa 3arofioBkoB CTOJ'I6U,OB).

2. BbISICHUTb KONM4YEeCTBO CTONOLIOB (BbIL-IVICJ'IﬂeTCﬂ KaK KOJIN4ECTBO NepeMeHHbIX

+ KONMYeCTBO JTOTMYECKMX onepaumi).

3. YcTaHoBUTb NnocnegoBaTenibHOCTb BbIMONTHEHMS NOMMYECKUX onepau,l/l|7|.

4. MocTtpouTb Tabnuuy, ykasbiBas Ha3BaHWs CTONBLOB M BO3MOXHble HabOpbI

3HAYEeHNN UCXOAOHbIX NTOrMYECKUX nepemMeHHbIX.

5. 3anonHuTb Tabnuuy NCTUHHOCTK NO cTonbuam.

6. 3anucaTtb OTBET.

Mpumepsbl.

1. CoctaBum Tabnuuy MCTUHHOCTM Ons dopmynbl «A nnu B unu He By,

KoTopas codepXuT ABe nepemeHHble A n B. B nepsbix AgByx crtonbuax Tabnuupl

3anunuemM 4eTblipe BO3MOXHbIX Mapbl 3HaYEeHUN IATUX nepeMeHHbIX, B nocrieayrunx

cTonbuax — 3Ha4YeHUs1 NPOMEXYTOYHbIX POpPMYN U B NOCreaHeEM CTonbLe — 3HavyeHne

dopmynbl.

dopmyny nepenuiieM B TepMmnHax anrebpbl normku: AVBVE

B pesynbtate nonyymum tabnuuy:

[MpomeXyTouYHbIe
MepemeHHble nornyeckue dopmyna
doopmyIibl
A B| B BVA AVBVE
0 0 1 0 1
1 0 1 1 1
0 1 0 1 1
1 1 0 1 1

T.e. popmyna AVB VB ABMSIETCA TOXAECTBEHHO MCTUHHOM.

LIoOKyMeHm yrnpasnisemcsi npogpaMMHbIMU cpedcmeamu 1C: Korneox
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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Mpumep 2
MocTpoum Tabnuuy UCTUHHOCTK Ans BblpaxeHuss F=(AvB)&(7Av-B).
1. KonnuyecTBo cTpok=22 (2 nepeMeHHbIX+CTpOKa 3arorfiloBKoB CTONGLOB)=5.
2. KonunyectBo cTtonbuoB=2 nornyeckne nepemeHHble (A, B)+ 5 nornyeckmx
onepauun (v,&,7,v,7) =7.
3. PacctaBmMm nopsagok BbiNONHeHUs onepaunn: 1 5243
(AvB)&("A v 7B)

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

A|[B|AB ]| -A | B | “Av-B | (AvB)&(-Av-B)
00| o 1 | 1 1 0
0| 1] 1 1 | o 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
MocTponm Tabnuuy NCTUHHOCTK OIS NTOrMYEcKoro BolpaxeHns F=XvY&-Z.
1. KonnuecTBo cTpok=23+1=(3 nepemMeHHbIX+CTpoKa 3arofioBKOB CTON6L0B)=9.

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

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

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

-

N

Y&Z XvY&Z

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

1
0
1
1
0
1
0

PRk r|o]lo

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

3adaHue:

MocTpounTb Tabnuuy NCTUHHOCTU PyHKLMK F

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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I | F=avBvlave) 16 |F=4<CvB—4
2 | F=4—>BvC 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=4rnB—>BvVC 29 | F=4nB—>BAC
15| F=Bv(deC)na 30 | F=4AB&BYVC

Jloauyeckut anemMeHmM KoMrbomepa — 3TO YacTb INEKTPOHHOW FOrMYeckom
CXeMbl, KOTOpasi peanuayeT afeMeHTapHY0 JIOrM4eckyro yHKLNIO.

Jlornyecknmun anemMeHTamum KOMMbIOTEPOB SBMSIKOTCHA 3MIEKTPOHHbIE CXeMbl WU,
W, HE, U-HE, WJTU-HE v gp. (Ha3biBaemble Takke BEHTUMSAMM), a TakkKe Tpurrep.

C nomoLbD 3TUX CXEM MOXHO peanu3oBaTtb MOy NOrMyeckyto (OyHKUMIO,
OnucbIBaloLLYyH0 paboTy yCTPOMCTB KoMmMnbioTepa. OObIYHO Yy 3fieMeHTOB ObiBaeT OT 2 0
8 BX040B U OAMH unu Aga Bbixoda. UToObl NpeacTaBUTb ABa NOMMYECKnX CocTosiHS 1 m
0, coOTBeTCTBYWOLME UM BXOAHble W BbIXOOHbIE CUrHanbl MMET OAMH U3 OBYX
YCTaHOBIEHHbIX YPOBHEN HanpsikeHus, Hanpumep 5 n 0 B. BbiCOkMI ypoBeHb 06bIYHO
COOTBETCTBYET 3HAYEHUIO «UCTUHHA» (1), @ HU3KNIN — 3HAYEHUIO «oXb» (0).

Kaxablh niormyecknin anemMeHT MMmeeT CBOe YCroBHOoe 0603HadeHune, KoTopoe
BblpaXkaeT ero Norvyeckyto (PyHKUMIO, HO He YyKa3blBaeT Ha TO, Kakas SNeKTpOoHHas

cxXemMa B HEM pearnn3oBaHa. 710 ynpouwaeT 3anncb n NOHNMMaHne CINOoXXHbIX CXEM.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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Pa60Ty NOrMYECKNX 3NIEMEHTOB OMUCLIBAOT C MOMOLLbLI Tabnuu UCTUHHOCTW.

OCHOBHbI€ CTPYKTYPHbIE CXEMbI FIOTMYECKUX INIEMEHTOB KOMMbIOTEPA M MX Tabnuubl

MCTUHHOCTHW, rnpeanctaBJieHbl B Tabnuue 3.1.

Tabnuuya 3.1. - CprKTyprIe CXeMbl JTIOTNM4eCKMX 3aN1IeMeHTOB KOMIbOTEPA

| C.51/232

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

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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Hexmogaromes

=T | D
o—Y
B_

MovyemMy HEO6XOOMMO YMETb CTPOUTb JIOTMYECKME CXEMbI?

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

[leno B TOM, 4YTO M3 BEHTUNEN COCTaBNAT Goree CrnoXHble CXeMbl, KOTOpble
NO3BOSSAIOT BbINOSIHUTL apudMeTUdecKne onepaunmn n XxpaHuTb MHopmaumio. Mpryem
CXeMy, BbINOMHAOLLYIO onpeferieHHble PYHKLUUN, MOXHO MOCTPOUTb U3 pasfnUYHbIX MO
coyeTaHM WM KonunyecTBy  BeHTunen. [loatomy  3HayeHne  popmaribHOro
npeacTaBnNeHNs NOrMYeckon cxembl YpeaBbl4anHo Benmko. OHO HeobxoamMmo ans Toro,
4YTOOblI pa3paboTynk uMen BO3MOXHOCTb BblIOpaTb Hambornee noaoxoasawmn emy
BapuaHT NOCTPOEHUSA CxeMbl M3 BeHTunen. MNMpouecc paspaboTkm oblien nornveckom
CXeMbl YCTPOUCTBa (B TOM YuCne N KOMMboTEpPa B LefIoM) TakuMm 06pa3omM CTaHOBUTCS
nepapxmyecknuM, MpUYEM Ha KakaoM CreayloleM YypOBHE B KayecTBe «KUPMUYMKOBY
MCNOSb3YITCA NOrMYecKne CXxembl, Co3aHHble Ha npeablayLemM aTane.

Anrebpa norvku gana B pyKM KOHCTPYKTOpaM MOLLHOE CpeacTBO pa3paboTku,
aHanusa 1 COBEpLUEHCTBOBaHUS fornyeckux cxem. B camom pgene, ropasgo npotue,
ObICTpee v gelleBne n3dyvyaTb CBOMCTBA U JOKa3biBaTb NPaBUSTIbHOCTbL paboThbl CXEMbI C
NMOMOLLLIO BblpaXatwLen ee GopMysnbl, YeM cCco3gaBaTb pearibHoe TexXHU4ecKoe
yCcTponucTBo. MVIMEHHO B 9TOM COCTOMT CMbICIT  nOOOro  mMaremaTuyeckoro
MOLENNPOBaHUS.

INlornyeckne cxembl HeOOXOOUMO CTPOUTb U3  MMHMMANbHO BO3MOXHOIO
KONMMYecTBa 3M1EMEHTOB, YTO B CBOK o4epedb, obecrneumBaeT 60MbLIYD CKOPOCTb
paboTbl U yBENNYMBAET HAOEXKHOCTb YCTPOMCTBA.

AnNropuTM NOCTPOEHMUA NTOTMYECKUX CXEM:

1) OnpenennTb YNCNO NIOrMYECKNX NEPEMEHHbIX.

2) OnpeaenuTb KonmyecTBo 6a30BbIX SIOrMYECKMX onepawmmi n nx Nopsigok.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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3) WN306pasnTtb Ana Kaxgon JOrMyeckom ornepaumm COOTBETCTBYIOLWNA €N
BEHTUNb.

4) CoeHNTb BEHTUNN B NOPSAAKE BbIMOSIHEHUSA JTOrMYECKUX onepamn.

Mpumep 1

CocTaBuTb NIOrMYECKyto cxemMy And NorMyeckoro BblpaxeHus: F=XvY&X.

1) [Be nepemeHHble — X n'Y.

2) [ee nornyeckue onepauun: 13 2

IXVY&X.

3) Ctpoum cxemy, COefuHsin BEHTMNM B MOpsiAKe BbIMNOMHEHWST NOMMYECKUX

onepauum:
Y ———»
& >
X >
1
Mpumep 2

lMocTponiTe NOrM4eckytd Cxemy, COOTBETCTBYIOLLYIO JTOrMYECKOMY BblIpaXXeHMUIo
F=X&YVv(YvX).

Bblumcnute 3HayveHus BolpaxeHus ana X=1, Y=0.

1) NepemeHHbIx aBe: X n'Y.

2) Jlornyeckux onepaunin YeTblpe: KOHbIOHKUMS, ABE OU3BIOHKLUMM U OTpULaHKE.
Onpepgensiem NOpsAOK BbINOSTHEHUS ONepaLnii:

143 2
X&YV 7(YvX).
3) Cxemy cTpouMMm crneBa HanpaBO B COOTBETCTBMM C MOPSOKOM BbIMOSTHEHUSA

NOrnMyecKknx onepauumn:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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1—h1—lb 0
O—'

4) Bblumcnum 3HaveHue BoipaxeHus: F=1&0v-(0v1)=0.

BeinonHum obpaTtHoe 3apgaHue. [laHa norudeckas cxema. Heobxognmo
NOCTPOUTbL NO HEWN FNTOTMYECKOE BblIpaXKeHMe.

Mpumep - 3agaHue 1.

A
s 0o [

Jlornyecknx nepemeHHbIX Ha cxeme ase (A n B), BeHTMnen asa: oguMH UHBEPTOP,

OAVH OU3bIOHKTOP. CTPOMM NOrMYeckyto Cxemy B Nopsake BbIMOMHEHUS NOrMYeCcKmx
onepaumn.

F=-BVA

Mpumep - 3agaHue 2.

MocTponTE NOrMYECKYHD CXEMY, COOTBETCTBYIOLLYHO JTOTMYECKOMY BbIPAXEHUIO U

HanguMTe 3Ha4YeHne Norm4yeckoro Bblpa>XeHu4.

A T

5 =—|_.&F
) el
C a

F=(AVB)&(D&C)

3adaHue 1
[MocTporiTe NOrMYeckyto Cxemy, COOTBETCTBYIOLLYIO NTOTMYECKOMY BblpaXeHuto, 1

HanguTe 3HadYeHne Norm4yeckoro Bblpa>KeHU4:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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1) F=(A&B)V(B&()V(A&C) 2) F=(A&B)V(BVC)&(A&C)
3) F=(A&B)V(B&()V(A&C) 4) F = (A&B)V(B&C)V(A&C)
5) F=(A&B)V(B&C)V(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 COCTaBUTb NOrMYECKY0 PYHKLNIO

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

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuUU 0 opuauHay, xpaHsuwemycs 6 1C: Konnedx
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Bbi800b1 u nipedrioxeHusi o npodesiaHHoU pabome:
CodepxaHue omyema:

1. HammeHoBaHMe NPaKTUYECKOro 3aHATUS

Llenb 3aHATMSA

BapwuaHT 3agaHus

Cnucok ncnoJyibdyemMbliX NCTOYHUKOB

S B

BbiBOAbI M NpeanoxeHus

Bonpocbki 0nsi camornposepKu:

1.470 Takoe normyeckoe BbiCKa3biBaHNE?

2. Nepeyncnute oCHOBHblE BUHAPHbLIE NTOrMYecKkne onepaumm n CBA3KMK.
3. OnunwunTte onepauuto nHeepcun — HE.

4. OnuwmnTe onepaumo KOHbIOHKUMN — U,

5. OnuwunTte onepauuio AnsbroHKUnn-UJ1A.

6 Kakue 6biBalOT Nnormyeckmne BblpakeHus?

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

8 MNoHaTre n 0603Ha4YeHNE NHBEPCUMN.

9 Tabnuubl NCTUHHOCTU UHBEPCUN

10 MNoHsATMEe n 0603HaYEeHNE KOHBHOHKLINN.
11 Tabnuubl UICTUHHOCTU KOHBIOHKLIUW.
12 MNoHATME N 0603Ha4YeHne AU BIOHKLIUN.
13 Tabnuubl NICTUHHOCTU AN3BLIOHKLINWN.

14 Cnocob n3MeHeHns nopsiaka AencTBUIA B NOrMYECKUX BbIPaXXEHUSIX.

MNMpakTuyeckoe 3aHATUEe Ne4 KoaupoBaHMe AaHHbIX pasnuyHoro Buaa. Ux
npeacTtaBrieHne B KOMNbIOTEpe.

Llenb 3aHsmusi:
N3yuntb cnocobbl nNpeactaBneHns TeKCTOBOW, rpacduyeckon, 3BYKOBOW
WHopMauun U1  BUOEOMHOPMAUMN, HAyuYUTbCA 3anucbiBaTb WHGOPMauui B

pas3nn4yHbIX KOOUNPOBKax.

cxo0HbIe OaHHbIe:

PasgaToyHbin matepuan

CodepxxaHue u rnopsidokK 8bIrosIHEHUS 3a0aHUs:
N3yunTe TeopeTnveckyto 4actb

BbinonHuTe 3apanus.

TeopeTnyeckan 4yactb

Bca wuHdopmaums, kotopyto obpabatbiBaeT KOMMbHOTEP, AOMKHA ObiTb
npeacTaBneHa ABOUYHBIM KOAOM C nomMoubio AByx umdgp 0 n 1. 3Tm aBa cumBeona
MPUHATO Ha3biBaTb ABOUYHbIMUK Lmdpamu nnm butammn. C nomowbio AByx umcgpp O n 1
MOXHO 3akogupoBaTb mntoboe coobueHne. OTO ABUNOCL MNPUYMHOM TOro, YTO B
KOMMbloTepe o0653aTenbHO A0MKHO ObiTb OpraHM3oBaHHO ABa BaXHbIX Npouecca:
KOAMpOBaHMe 1 eKoaupoBaHue.

KogupoBaHne — npeobpa3oBaHne BXOOAHOW WHGopmauum B dopmy,

BOCNPpUHNMaeMyro KOMMNbOTEPOM, TO ECTb OBOVYHbBIN KOA,.

/_.{UKyIVIb'HIII yl 1pdsIIACITIUA 1IPUcPAMVIVIADIVIU Lpeulliieaviu 1'v. NUJIJIGUK
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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HexkoaupoBaHue — npeobpasoBaHWe [aHHbIX U3 OBOUYHOIO Koga B dhopmy,
MOHSTHYIO YEeriOBeKy.

C TOYKM 3peHns TeXHUYECKOW peanusauuu UCronb3oBaHWe OBOUMYHOW CUCTEMDI
CYMCnEeHNs AN KOAMPOBaHUA MHopMaunn okasanocb HamHoOro 6onee NpocTbiM, YeMm
npuMeHeHne apyrux cnocobos. [enctBuTtenbHo, yaobHo koaupoBaTb MHOpMaLmo B
BMAE NocrneaoBaTeribHOCTU HyNen U eauHuy, ecnun npeactaBuTb 9T 3HAYEeHUS Kak ABa
BO3MOXHbIX YCTONYMBBIX COCTOSIHUS SNIEKTPOHHOMO 3f1IeMeHTa:

0 — OTCYTCTBME ANEKTPUYECKOro CUrHana;

1 — HanNn4Me ANEeKTPUYECKoro curHana.

OTN COCTOSHMA rnerko pasnuyatb. HegoctaTok OBOMYHOIO KOAMPOBAHUS —
AJIMHHbIE Koabl. HO B TexHuke nerye nmetb Aerio ¢ OOMNbLUMM KONMYECTBOM MPOCTbIX
3N1IEMEHTOB, YeM C HEBOSTbLLUNM YMCNIOM CHIOXHBbIX.

Cnocobbl KoaupoBaHMUA U AeKoAUPOBaHUA UHPOPMaLMK B KOMNbIOTEpe, B
nepByl0 ouepeab, 3aBUCUT OT Buaa MUHGOpMaUUMU, a UMEHHO, YTO [AOJDKHO
KOAMPOBAaTbLCA: YUCNa, TEKCT, rpacdhnyeckmue n3obpaxeHus unm 3ByK.

AHanoroBbIn U AUCKPETHbLIN CNOCO6 KoaupoBaHUA

Yenosek cnocobeH BOCNpuUHMMaTb U XpaHuUTb MHpopmaumio B bopme obpasos
(3puUTENDBHBIX, 3BYKOBbLIX, OCA3aTENbHbIX, BKYCOBbIX W OOOHATENbHbIX). 3puUTenbHbIE
obpasbl MOryT 6bITb COXpaHeHbl B BUae nsobpaxeHun (PUCYHKOB, dpoTorpadui n Tak
aanee), a 3ByKOBble - 3a(PMKCUPOBAHbI Ha MIIAaCTUHKAX, MarHUTHbIX NEeHTax, Jla3epHbIX
AncKax u Tak aanee.

MHdopmaumsa, B TOM unmcne rpadumyeckass U 3BYyKOBadA, MOXET OblTb
npeacraBneHa B aHanoroBowm wnu  guckpetHon copme. [lpy  aHanorosom
npeacraBneHun dguamyeckass BenuuMHa nNpuHUMaeT 6eCcKoOHeYHOe  MHOXEeCTBO
3Ha4YeHun, npuYemM ee 3HayYeHUs WU3MEHSITCA HenpepbiBHO. [lpy  OUCKPETHOM
npegcraBneHun usnyeckaa BenvymMHa NPUHUMaET KOHEYHOE MHOXECTBO 3HaYeHun,
npuyeM ee BenmyYnHa N3MeHAeTCa ckavykoobpasHo.

Mpumepom aHanoroBoro npeactaBneHnsa rpaduyeckon UHGOPMaUUn MOXeT
CNYXWUTb, HANPUMEP, XNBOMUCHOE MNOSMOTHO, LIBET KOTOPOro U3MEHSIETCSA HENPEPLIBHO, a
ANCKPETHOro — wmn3obpaxeHune, HaneyaTaHHOE C MNOMOLLbID CTPYMHOrO MpuHTEpa U
cocTosilee M3 OTAerbHbIX TOYEK pasHoro upeTa. [pymepom aHanoroBoro xpaHeHusi

3ByKOBOVI VIHC*)OpMaLI,VIVI ABnAeTCA BUHUITIOBAA NMNaCTUHKa (3ByKOBaﬂ OOPOXKa UBAMEHAET

/_.{UKyIVI(:‘HIII yl 1pdsIIACITIUA 1IPUcPAMVIVIADIVIU Lpeulliieaviu 1'v. NUJIJIGUK
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CBOIO (POPMY HENpepbIBHO), @ ANCKPETHOro — ayamMo KOMMakKT-AMCK (3BYKOBasi JOPOXKa
KOTOPOro COAEPXNUT yHaCTKM C pasnUYHOM OTpaxKatoLwen crnocobHOCTbIO).

Mpeobpa3oBaHne rpadumyeckon M 3BYKOBOW WH(OpMaLUUM M3 aHanoroBown
OpMbl B OUCKPETHYIO MNPOU3BOAMTCHA MNyTEM AUCKPEeTM3auuu, TO eCTb pasbueHus
HenpepbIBHOIO rpadmMyeckoro n3obpaxkeHnsa n HeNpepbIBHOMO (aHanoroBoro) 3ByKOBOro
curHana Ha oTAenbHble 3neMeHTbl. B npouecce pguckpetusauum npousBOAUTCA
KOAMpOBaHME, TO €CTb MNPUCBOEHUE KaXKOOMY 3SfIEMEHTY KOHKPETHOro 3Ha4yeHus B
dopme koaa.

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

KogupoBaHue rpadunyeckmx nsobpaxeHmmn

Cos3pgaBatb M XpaHUTb rpaduveckne oOGBLEKTbI B KOMMbIOTEPE MOXHO OBYMS
cnocobamMn — Kak pacTpoBOe WM Kak BEKTOPHOe u3obpaxeHue. [na kaxgoro tuna
n3o06pakeHnn ncnonb3yeTcst CBOW cnocob KoaMpoBaHUA.

KoaupoBaHue pacTtpoBbIX n3obpaxeHun

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

B npouecce kogupoBaHusi n3obpaxeHns npou3BOAUTCA €ro NpPoCTPaHCTBEHHas
anckpeTmnsaums. MNMpoCcTpaHCTBEHHY ANCKPETM3aLmMo N306paKeHnss MOXXHO CPaBHUTL C
NOCTPOEHMEM M300paxeHna 13 Mo3aukm (6onbLIOro  KONMYecTBa  ManeHbKUX
pa3HOLBETHbLIX CTekon). WM3obpaxeHne pas3bmBaeTcsas Ha OTAENbHble MareHbKue
dparMeHTbl (TOYKM), MpUYEM Kaxaomy dparMeHTy npucBamBaeTCa 3HaAYeHWe ero
LBeTa, TO eCTb Ko LBeTa (KpacHbI, 3eneHbl, CUHUA 1 Tak ganee).

[na yepHo-6enoro nobpaxeHns NHHOOPMaLNOHHbLIN 06BEM OQHOMN TOYKN pPaBeH
ofHoMy 6uTy (nMbo YepHas, nnbo 6enas — nubo 1, nmdo 0).

[nsa yeTbipex UuBeTHOro — 2 6ura.

[nsa 8 usetoB Heobxoaumo — 3 buTa.

[nsa 16 useTtoB — 4 6uTta.

Ana 256 ysetoB — 8 6uT (1 6anT).

KauectBO n3obpakeHnsa 3aBUCUT OT KOMMYEecTBa TOYEK (YeM MeHblue pasmep

TOYKM N, COOTBETCTBEHHO, DONMbLUE UX KONMMYECTBO, TEM nyduie KaHeCTBO) M Konmn4yectea

/_.{UKyIVI(:‘HIII yl 1pdsIIACITIUA 1IPUcPAMVIVIADIVIU Lpeulliieaviu 1'v. NUJIJIGUK
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ncnonb3yemblX LBETOB (4eM 6Gonblie UBEeTOB, TeM KadeCTBEHHee KoaupyeTcs
n3obpaxeHue).

[nsa npeactaeBneHns uBeTa B BUOE YMCNOBOrO Koda WCMOMb3YyTCA [ABe
obpaTtHbIX Agpyr apyry useTtoBble wmogenu: RGB wunu CMYK. Mopgene RGB
nucnonb3yeTcsa B TeneBu3opax, MOHUTOpax, MNPOeKTopax, CKaHepaxX, UUdpOoBbIX
doTtoannapartax. OCHoBHble LBeTa B aTon mogenu: kpacHbi (Red), 3eneHbin (Green),
cvmHuin - (Blue). LBetoBas wmopgens CMYK wucnonb3dyetca B nonurpadumn  npu
dopmMupoBaHuUn U306pakeHnn, NnpeaHasHavYeHHbIX 4N4a nevyat Ha bymare.

LiBeTHble wn30bpaxeHuss MOryT uMmeTb pasnuyHyrlo rmybuHy uBeTa, KoTopas
3a[jaeTcs KOnM4ecTBOM BUTOB, NCNONb3YyEMbIX AN KOAUPOBAHUA LIBETA TOYKM.

Ecnun kogmnpoBaTtb LBET OOHOM TOYKM M300paxeHus Tpems butamm (N0 ogHOMY

6uUTy Ha Kaxabii LBeT RGB), TO Mbl NONYy4YMM BCE BOCEMb Pa3fMYHbIX LIBETOB.

R G B LiBet

1 1 1 benbin

1 1 0 Kentbin
1 0 1 MypnypHbIN
1 0 0 KpacHbin
0 1 1 ony6on
0 1 0 3eneHbin
0 0 1 CuHunin

0 0 0 YepHbli

Ha npaktuke e, [N COXpaHeHUs WHMOpMauMm O UBETE KaKOOW TOYKM
LuBeTHoro n3obpaxeHusa B mogenn RGB obblvyHO otBOoaANTCA 3 6anTa (To ectb 24 6uTta) -
no 1 6anty (To ecTb No 8 GMT) NoA 3HAYEHME LBETA KaXOOoW cocTaBnswowen. Takmm
obpasowm, kaxxgaa RGB-coctaBnsawowas MoXeT NpMHUMaTh 3Ha4YyeHme B agnanasoHe ot 0
Ao 255 (Bcero 28=256 3Ha4yeHui), a kaxgas Todka nsobpaxeHud, npu Takon cucteme
KOOWPOBaHUS MOXeT OblTb OKpalweHa B oauH n3 16 777 216 useToB. Takon Habop
LBETOB NPUHATO Ha3biBaTb True Color (npaBauBbie LBeTa), NOTOMY YTO YeroBeYeCKui
rnas Bce paBHO He B COCTOSIHUM pas3nuynTb BonbLliero pasHoobpasus.

Onsa Toro 4TtoObl Ha 3KpaHe MOHUTOpa opmupoBanocb u3obpaxeHue,
NHOPMaUUSA O KaKOoW TOYKe (KOA4 LBeTa TOYKM) OOSHKHA XpaHUTbCS B BUAEOMAMSATU
KomnbloTepa. Paccuntaem Heobxoaumbii 0O6beM BuAeONnaMsaATM AN O4HOro U3
rpacpmyecknx pexmmoB. B cOBpeMEHHbIX KOMMbIOTEPaX paspelueHue 3kpaHa OObl4HO
coctaBnset 1280x1024 touek. T.e. Bcero 1280 * 1024 = 1310720 To4ek. [pu rnybuHe

uBeTa 32 6mTa Ha TOYKY HeOBXoaMMbI 06BEM BUAEONAMSTMU:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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32 * 1310720 = 41943040 6uT = 5242880 6ant = 5120 K6 =5 M6.

PacTtpoBble un306paxkeHUs OYeHb YyBCTBUTENbHbI K MacliTabuMpoBaHWIO
(yBENMMYEHUIO UM yMeHblUeHuto). [pyu  yMeHbLUeHUn pacTpoBOro K3obpakeHns
HECKONbKO COCeaHUX Tovek npeobpasytoTcs B OAHY, MO3TOMY TEpSeTCs pasfnyinMMocTb
Menkux paetanen wusobpaxeHus. [lpu yBenuyeHun u3obpaxeHus yBenMyunBaeTcH
pasMep KaXX4oW TOYKM U NOABMSETCH CTyneH4yaTbln 3OeKT, KOTOPbIN MOXHO YBUOETb
HEBOOPY>XEHHbIM rf1asoMm.

KodupoeaHue eeKmopHbIx uzobpaxeHul

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

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

BaxHO Takke, 4TO BEeKTOpHble rpadudeckne wusobpaxeHns moryT ObiTb
yBenu4eHbl UM yMeHblUeHbl 6e3 noTepu kayecTsa.

pacuueckue cphopmatbl hannos

dopmaTbl rpadmnyeckux annos onpeaensatoT cnocob xpaHeHns nHpopmaunmn B
danne (pacTpoBblii UNM BEKTOPHbIA), a Takke QOpMYy XpaHeHus uHdopmaumm
(ncnonb3yembin anroputm cxaTtus). Hanbonee nonynsipHble pacTpoBble hopMaThbl:

Bit MaP image (BMP) — yHuBepcanbHbil dhopMaT pacTpoBbIX rpadouyeckmx
dannoB, ucnonb3yetca B onepauyuoHHon cucteme Windows. 3ToT dopmar
noagepXmBaeTcs MHOMMMU rpapuyeckumMy peaktopamu, B TOM YUChEe peaakTopoM
Paint. PexomeHgyeTtca ansa xpaHeHnsa n obmMeHa faHHbIMU C APYTMMU NPUITOXKEHUSIMMU.

Tagged Image File Format (TIFF) — cbopmaT pacTpoBbIxX rpaduyeckmx gannos,
nogaepXuBaeTcsi BCEMU OCHOBHbIMU rpadn4eckumMn pefakropaMmm U KOMMNbOTEPHbIMU
nnatcpopmamun. BknoyaeTr B ceba anroputm cxatus 6e3 notepb MHGOPMaUUW.
Ncnonb3yetca pnns obmeHa [OKyMeHTaMu Mexay pasnuyHbiMKM - NporpaMmmamu.
PekomeHgyeTcsa ons ncnonb3oBaHus npu paboTte ¢ nsgaTenbCKMMU CUCTEMaMMU.

Graphics Interchange Format (GIF) — dpopmat pacTpoBbix rpadpuyeckux annos,
nogaepXuBaeTcs MPUNoXeHUaSMN Ons pasnuyHbIX onepaumoHHbIX cucTeM. Bknioyaet
anropuTtMm cxatms 6e3 notepb MHOPMALMK, NO3BOMAKOLWNA YMEHbLWNTL 00beM danna

B HECKONbko pa3. PekomeHayeTcsi ON1 XpaHEeHUst W300pakeHun, cosgaBaeMblX
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nporpaMmmHbIM  NyTem (guarpamm, rpadMkoB M Tak Jganee) M pucyHkoB (Tuna
annnukauum) ¢ OrpaHMYeHHbIM KONMMYecTBOM LBeTOB (A0 256). Wcnonb3dyetcs Ons
pa3mMeLleHna rpacdudecknx nsobpaxeHmnn Ha Web-cTtpaHmuax B IHTepHeTe.

Portable Network Graphic (PNG) — cdopmaT pacTpoBbix rpagpuyeckmux ¢amnos,
aHanornyHoln  coopmaty GIF. PekomeHgyetca pgnsa  pasmelleHns  rpadpuyeckmnx
n3obpaxeHunn Ha Web-cTtpaHuuax B IHTepHeTe.

Joint Photographic Expert Group (JPEG) — dopmaT pacTpoBbIX rpaduyeckmnx
dannoB, KOTOpbIn peanusyeT aP@eKTnBHbIM anroputMm cxatna (metog JPEG) gns
OTCKaHMPOBaHHbIX doTorpadum M wunnicTpaunn. AnNroputM  CxaTtus nossonser
yMeHbLWNTbL 00beM (hanna B AECATKM pas, ogHaKo NpUBOAMT K HeobpaTumownm notepe
YacTu uHdopmMauuu. NMogaepxmBaeTcs NPUNOKEHUAMN ONA pasfnYHbIX onepaLMOHHbIX
cucteM. Mcnonb3dyetca Ona pasMelleHns rpadudeckux wusobpaxeHnn Ha Web-

cTpaHuuax B MIHTepHeTe.

OBOonYHOE KoaupoBaHue 3BYyKa

Mcnonb3oBaHune komnbroTepa Ans obpaboTkm 3ByKa Hayanocb nosgHee, Hexenmn
yucern, TEKCTOB U rpadouKu.

3BYK — BOJIHA C HEMPEpPbIBHO M3MEHSIOWENCS aMnnnuTygon M 4actoTon. Yem
bonblwe amnnuTyga, TeEM OH rpoMye And vyenoBeka, Yem Gonblue YyacTtoTa, TEM Bblle
TOH.

3BYKOBbIE CUTHarnbl B OKPYXalLWEM Hac Mupe HeobblManHO pasHOOOpasHbI.
CnoHble HenpepbiBHbIE CUrHarbl MOXHO C JOCTATOYHOM TOYHOCTbLIO NPEeACTaBnsTb B
BMAE CYMMbl HEKOTOPOro Yncria NPoOCTENLUNX CUHYCONAAnNbHbIX KonebaHui.

[Mpuyem kaxpgoe cnaraemoe, TO €CTb Kaxaas CUHycoumaa, MOXeT ObITb TOYHO
3aaHa HeKOTopbIM HAabOPOM YMCIIOBLIX MapamMeTpPoB — amMnUTyAbl, dasbl U YacToThl,
KOTOpble MOXHO paccMaTpuBaTh Kak KO 3ByKa B HEKOTOPbIN MOMEHT BPEMEHN.

B npouecce kogmpoBaHWA 3BYKOBOrO CUrHana npou3BOAUTCH €ro BpeMeHHasd
ANCKpEeTM3aunsa— HenpepbiBHAA BOMHa pa3buBaeTca Ha oOTAerbHble  MareHbkue
BPEMEHHbIE YYaCTKN M OS1S KaXO0ro Takoro yvacTka yCTaHaBnvMBaeTCHa onpeneneHHas
BENMYMHA aMnnuTyapl.

Takum obpa3om HenpepbiBHAs 3aBMCUMOCTb aMniuMTyAbl CUrHana oT BpeMeHU

3aMeHAEeTCAd Ha ONCKPETHYIO nocnenoBaTesibHOCTb ypOBHeVI FTPOMKOCTH.
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Kaxxgomy ypOBHIO TPOMKOCTM nMpucBamBaeTcss ero kog. Yem 6Gonbliee
KONMMYeCcTBO YPOBHEN FPOMKOCTM OyaeT BblAeNneHO B npouecce KOAMPOBAHWUA, TeM
Bonbliee KONMMYECTBO MHAOpMaLMM OyaeT HEeCcTM 3HaYeHUEe KaXOoro YpPOBHS U TeM
Bbonee kadecTBeHHbIM OyaeT 3By4aHue.

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

YactoTa guckpeTmsaumm — KONiM4eCcTBO U3MEPEHUIN YPOBHSA CUrHana B eauHuLy
BPEMEHMN.

KonuyectBO ypoBHEW rpoMKOCTM onpegensetr  rnybuHy  KOAMPOBaHUA.
CoBpeMeHHble 3BYKOBblE KapTbl obecrneuymBatoT 16-6MTHyO rMNyOuHy KoaoMpoBaHUSA
3Byka. [1py aTOM KONNYECTBO YpOBHEN rpomMKocTM paBHO N = 216 = 65536.

MpencraBneHve BugeonHdopmaumm

B nocnegHee Bpemsa KomnbloTep Bce Yawe wucnonb3dyeTcs nns paboTbl C
BugeonHdgopmaumen. lNMpocTtenwen Takon paboTon sBASETCA NPOCMOTP KMHOPUITbEMOB
n sBugeoknunoB. Crnegyet 4eTkO NpeacTaBnsaTb, 4TO obpaboTka BuAeouHGOpMauun
TpebyeT 0YeHb BbICOKOIO ObICTPOOAENCTBUSA KOMMBIOTEPHON CUCTEMBI.

Uto npegcraBndetr cobon unbM C TOYKM 3peHuss nHdopmatukn? [pexae
BCEro, 3TO coYyeTaHue 3BYKOBOMW U rpaduyeckon uHdopmauuun. Kpome ToOro, ans
CcO3aHus Ha aKpaHe aheKkTa OBMXKEHUA UCMONb3yeTCss AUCKPEeTHasi MO CBOen CyTu
TEXHOMOrnea BbICTPOM CMEHbl CTaTUYEeCKUX KapTUHOK. MccnegoBaHus nokasanu, 4To
€Cnu 3a ofHy CeKyHOy cmeHsieTca 6onee 10-12 kagpoB, TO 4enoBeYECKUn rnas
BOCMNPUHMMAaET U3MEHEHNA HA HUX KaK HerpepbiBHbIE.

Kaszanocb Obl, ecnn npobnembl KOOMPOBAHWSA CTaTUYECKOW rpadmku 1 3ByKa
peLUeHbl, TO COXPaHUTb BUOEON300paXKeHne yxxe He cocTaBuT Tpyaa. Ho aTo Tonbko Ha
nepBbli B3rMnsd, MOCKOSMbKY, KaK MOKa3blBaeT pas3obpaHHbIM Bbile npumep, npu
MCMONb30BaHUM TPaAUUMOHHBLIX METOAOB COXpaHeHUs UWHJOopMauuM 3eKTPoHHas
Bepcua  unbMa  nonyuutcs  cnvwkoMm  Gonbwon.  [JocTaTOMHO — OYeBMAHOE
yCOBEPLUEHCTBOBAHME COCTOUT B TOM, 4YTOObI NepBbIN Kagp 3anoMHUTbL LENuKkom (B
nuTepaTtype ero NpUHATO HasbliBaTb KOYEBBIM), a B CredylLmMX COXPaHATb JULb
OTNIMYKNA OT HayanbHOro kagpa (pasHOCTHbIE Kagpbl).

CylecTByeT MHOXeCTBO pa3nmyHbIx hopmaToB NpeacTaBneHns BUAEOAaHHbIX.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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B cpene Windows, Hanpumep, yxe 6onee 10 net (HauvHas c Bepcun 3.1)
npumeHsietTca gopmat Video for Windows, 6asmpyrowminca Ha yHuBepcanbHbIX dpannax
¢ pacwupeHvem AVI (Audio Video Interleave — yepegoBaHve ayamo n Buaeo).

bornee yHuBepcanbHbIM SABNSETCA MynbTUMeaUWHbIN popmaTt Quick Time,

nepBOHaYanbHO BO3HUKLINIA Ha koMmnbloTepax Apple.

3apaHus

3apaya 1. Mcnonb3ys Tabnuuy CuUMBOSMOB, 3anucaTb nocregoBaTeNbHOCTb
AECATUYHbIX 4MCnoBbIX kogoB B koaupoBke Windows gna cBomx OUNO, HasBaHuA
ynuubl, N0 KOTOPOKW nNpoxmnBaeTte. Tabnuua cuMmBONoB oTobpaxaetca B pegakrope MS
Word ¢ nomoLubto kKoMaHAbl: BKragka Bectaska>Cumon>[pyrme cumBonbl.

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

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

CHmBon @

M| COBUHANEHEIE SHAKK
LLpwdp: | Titmes Mew Roman v |
sl1le|T] |s|Elole]«]-]-|®|1]]x*
Iirp,ﬂ+e'Nge:~}sziE
BF,I[E]KBHE[KHMHOHPC
T|v[o| x| u|mm s (e s |20 d]a]6 .
PaHeE HNONE30BAEWHECA CHHEDNE!: _
—| €L ¥|O®ML|£|<|=|+|x|o|lpn|la
CYRILLIC CAPITAL LETTER A oa sHaka: 192 | w3 kepannua tasc) v
| Aezosavena... | | Coueranve knasww... | Coueranwe knasww: Shift+F
| Borasnre | | omena |
Mpumep:
n B|A|H|O|B AlP | TI|E|M n|e | T |P|oO 7
200 (194 |192 |205 (206 |194 192 |208 (210 |197 |204 207 |197 |210 (208 |206 |194 |200

3apava 2.
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1) cnonbays ctaHgapTHyto nporpammy BJIOKHOT, onpegenntb, Kakast ppasa B

koampoBke Windows 3agaHa nocreaoBaTeflbHOCTbIO YMCINOBLIX KOAOB UM MPOOOIIKUTL

kog. 3anyctutb BJIOKHOT. C nomMoLublo 4ONONHUTESNTbHOW LMGPOBOM KraBuaTypbl Npu

HaxxaTon knasuwie ALT BBeCTU Ko, OTnycTuTb knasvwy ALT. B gokymeHTe nosButbeCs

COOTBETCTBYHOLLNNA CUMBOJT.

MyOpPOCTHU CTyNeHbKa

nOﬂyquHblﬁ KOO 3anununTe B TeTpaib

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

2)* B kogmpoBke Unicod 3anuwmnTe Ha3BaHMe CBOEW creumnanbHOCTMW.

3apava 3. Mo BapuaHTam

BapuaHT 1

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

3.2 ®pasa 3akogmnpoBaHa B koanposke KOHMKoA (WwecTH.). PacwundpyinTe ee:
041D 0410 0020 0413 0420 0415 0411 041D 0415 0020 0412 041E 041B 041D
042B 0020 042D 0422 041E 0020 041A 041D 0418 0413 0410

OTBeT 3anuwnTe B TeTpaab

Lna onpedeneHus koGa cumeona: 3arycmumb mekcmosbili pedakmop. Bsedume
komaHOy BCTABKA- CIIELUNATIBHBIE CUMBOIJIbI. Ha skpaHe nossumcsi Ouanoz2osasi rnaHeslb

BbLIBOP CHUMBOIJIA. [ns onpedeneHus decamuyHo20 4UC08020 Koda cumeosia ebibpameb

KOOUpPOBKYy U3 criucka, eblbpamb cumeosn. [loseumbcs KOO 3Haka. BoamoxeH u obpamHbil

gapuaHm, morsibKo 6yKebl 8 KOOax — /lamuHCKUe.

3.3 PasBegumkom bbina nonyyeHa wnpoBaHHasa paguorpamma, nepegaHHas ¢

ncnonb3oBaHnem a3dykn Mopae:

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

B paguorpamMmmMe UCrnosib3oBarincb TOJNbKO creayrLline 6yKBbIZ

n

A

H

P

T
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BapuaHT 2

3.1 3akogupynTe B KogmpoBke Kupunnuua (WecTH.) cnegytouyto dpasy Bpewms
AOpOoXe 30noTa

[MonyyeHHbIN KOA 3anuWINTE B TeTpab

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

041B 0415 041D 042C 0020 041B 0401 0416 0410 0020 041D 0410
0020 041F 0415 0427 0418 0020 0417 0410 041C 0401 0420 0417 041B o0410.
OTBeT 3anuwmnTe B TeTpaib

Lns onpedeneHuss koda cumeosna: 3arycmumb Mmekcmosbili pedakmop. Bgedume
komaHOy BCTABKA- CIEUNATIbHBIE CUMBOIJIbI. Ha akpaHe nossumcsi Quanozoeasi naHerslb
BbIBOP CHUMBOIJIA. [ns onpedeneHuss decssmuyHo20 4uci08020 Koda cumeosia ebibpameb
KOOupoBKy u3 criucka, ebibpamb cumeos. [Nloseumbcs kod 3Haka. BoamoxeH u obpamHbili
sapuaHm, moJibko bykebl 8 KOOax — flamuHCKUe.

3.3 PasBegunkom Obina nonyyeHa WndpoBaHHaa paguorpammMa, nepegaHHasi ¢
ncnonb3oBaHMeM as3bykm Mop3e: s— —ee — o0 —o — — —co0
Mpn nepenaye pagnorpammel 661510 NOTEPSIHO pasbueHne Ha BykBbl, HO N3BECTHO, YTO
B pagmorpaMmme Ucrnorb30Banncb TONbKO creayroLune 6yksbl:
M A B P a

BapwuaHT 3

3.1 3akogupynte B koampoBke Kupunnuua (wecTH.) cnegytowyto dpasy Bek
gonor, ga 4ac gopor

[MonyyeHHbIN KOA 3anuwInUTe B TeTpadb

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

Ansa onpedeneHuss koda cumeona: 3arycmumb meKkcmosbili pedakmop. Beedume

komaHAy BCTABKA- CMIELUNATIbHBIE CUMBOIJIbI. Ha skpaHe nosisumcsi duanozo8asi naHesib

BbIEOP CUMBOIJIA. Ans onpedeneHuss decamu4yHO20 4HUCI08020 Koda cumeosia ebibpamb

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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KOOUpOoBKy u3 criucka, eblibpamb cumeos. [NMoseumbcs kod 3Haka. BoamoxeH u obpamHbil

sapuaHm, moJibko bykebl 8 KoOOax — JlamuHCKUe.
3.3 PasBegunkom Obina nonyyeHa WndpoBaHHasa paguorpamma, nepegaHHasi ¢

ncnonb3oBaHneM asdyku Mopase:

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

B pagmorpaMmMe Mcrnosb3oBanunch TonbKo crieaytolume bykBbi:

N A H P L ® O M A

Bb1800bI U ripednoxeHus o npodenaHHol pabome

CodepxxaHue omyema:

1. HaunmeHoBaHMe NpakTU4ECKOro 3aHATUNA

2. Lenb 3aHaTna

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

4. CnncoK NCnonb3yembiX NCTOYHUKOB

5. BblBOAbI U NpeanoxeHus

Bonpocbi 0nsi camornposepKu:

Uem oTnmyaeTcsa HenpepbIBHbIA CUrHaN OT AUCKPETHOro?
UTo Takoe yacTtoTa QMCKpeTU3aLmm 1 Ha YTO OHa BNUAET?
OnuwmnTe Kak NPOUCXOANT KOAMPOBaHNE 3BYKa?

Kakne 3BykoBble bopMaThl Bbl 3HaeTe?

Kakue atanbl koagMpoBaHus BUAEOMHOPMaLuM Bam U3BECTHbI?

2 L T o

Kakne dbopmatbl Buaeo dannos Bbl 3HaeTe?

MpakTtnuyeckoe 3aHATMe Ne5 Cuctembl cuucneHus. Mepesoabl uucen u3
OAHOW CUCTEMbI CUMCIIEHUA B Apyryto. ApudMmeTuieckne AencTBUA B PasfnmnyHbIX
cuctemMax cHMcrieHus.

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

1.M13y4eHne cnctem cUMCNEeHUst 1 nosydeHne npakTUyYeckMx HaBbIKOB nepesoaa
yncen U3 ogAHOM CUCTEMbI CHUCIIEHUS B APYrYHO.

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

ABOWYHOM, BOCbMEPUYHOM U LLeCTHaAUaTEPUYHON CUCTEME CUYUCIIEHNA

NcxoOHbIe OaHHbIe:

Tabnuua, npaBuna nepesoaa CUCTEM CHUCTEHUS.

CodeprxaHue u rnopsidoK 8bINONHEHUS 3a0aHus:
N3yunte TeopeTmyeckyto YacTb

BeinonHuTe 3agaHus.

TeopeTuyeckas 4yactb 1

MNMpeacraBneHne YncnoBou MHopmMmaLum ¢ NOMOLLLIO CUCTEM CYMUCTIEHUS

Ansa 3anncu nHgopmauum o Konnyectse 0H6bLEKTOB UCMONbL3YHTCA Yncna. Yucna
3anncbIBalOTCA C MCMNOMb30BaHNEM OCODObIX 3HAKOBbLIX CUCTEM, KOTOPblE Ha3bliBaKOTCH
cuctemamm cumucrneHuns. AndgasuTt CUCTEM CHUCIIEHUA COCTOUT U3 CMMBOJSIOB, KOTOpPbIE
HasblBalTCA uuppamu. Hanpumep, B [OECATUYHOM CUCTEME CUUCIIEHUS 4ucna
3anucbIBalOTCA C NOMOLLBI AECATU BCEM XOPOLO U3BeCTHbIX undgp: 0, 1, 2, 3, 4, 5, 6,
7,8,9.

Cucmema cyucneHuss - 3TO 3HaKoBas CuUCTemMa, B KOTOpPOM u4ucna
3anucbiBaOTCA MO  onpefenieHHbIM npaBufiaMm C NOMOLLBKD CUMMBOSIOB HEKOTOPOro
andasunTa, Ha3blIBaeMbIX Lndpamu.

Bce cuctembl cuncneHus genatcs Ha ABe Gonbluve rpynnbl: MO3UUUOHHbIE N
Herno3uyuUoHHbIe CUCTEMbI CHUCHEHNA. B NO3NLMOHHBIX CUCTEMAX CYUCIIEHUS 3HaYeHne
UMdPbI 3aBUCUT OT €€ NOJTIOXEHNSA B YMCIIE, 8 B HEMO3ULUNOHHBIX - HE 3aBUCKT.

Pumckasa Heno3nuuoHHas cuctema cuucrneHmsa. Camon pacnpoCcTpaHeHHOM 13
HEMNO3ULMOHHBIX CUCTEM CYUCIIEHUS SBRsieTCA pumckasd. B kavectBe uudp B Hen
ncnonbsytotca X={I (1), V (5), X (10), L (50), C (100), D (500), M (1000)}, rae B ckobkax
yKasaHbl Beca CMMBOJIOB (He 3aBuUcsLMe OT NO3NLUN CUMBOIA)

Mpumepbl puMcknx vncen (B ckobkax — 0OblYHbIE AECATUYHbIE SKBMBASEHTHI):
LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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[ (3), IV (4), V (5), VI (6), IX(9), XI (11), DCL (650).

3HayeHne undpbl HE 3aBUCUT OT €€ MNOSIOXKEHUsA B yucne. Hanpumep, B yucne
XXX (30) umdppa X BcTpeyaeTca TpWKAbl U B KaXXO0M criydyae o603HavYaeT OgHy U Ty Xe
BeNMYmMHy - yncno 10, Tpu yncna no 10 B cymme gatot 30.

Mo3uunoHHbIe cucTeMbl cuucneHus. [lepBass no3nLMOHHaAs cucTema
cumcneHus Obina npuaymaHa euwe B [JpeBHem BaBunoHe, npuyem BaBWUITOHCKast
Hymepaums Oblna WecTnaecaTepuyHon, T0 eCTb B HEM MCMNOJSib30BasioChb LWeCTbAecaT
ungp! MNHTepecHo, 4TO OO CuUX MNOp NpU U3MEPEHUN BPEMEHW Mbl MWCMNOSb3yeM
OCHoBaHwue, paBHoe 60 (B 1 mvHyTe cogepxutca 60 cekyHa, a B 1 yace - 60 MUHYT).

B XIX Beke AOBOJILHO LIMpokoe pacnpocTpaHeHne nony4yuna
ABeHaguatepuyHas cuctema cumcneHmnd. [1o cux nop Mbl 4Yacto ynotpebnsem OtoxXuHy
(4ncno 12): B cyTkax ABe OHXWHbI YacoB, KPYr COAEPXUT TpuauaTtb OHOXUH rpagycoB U
Tak ganee.

B no3uyuoHHbIX cucmemMax CYUCJIeHUSI KO/IUYeCME8EHHOEe 3Ha4vyeHue uugpbi
3asucum om ee ro3uyuu 8 Jucrie.

Hanbonee pacnpoCTpaHeHHbIMM B  HacTosiee BpeMd  MNO3ULUOHHbLIMU
CUCTEMAMM CUYMCIIEHMS SABMAKOTCA AECATMYHAas, [OBOMYHAs, BOCbMEpUYHas W
WwecTHaguaTepnyHada. Kaxxgasa nosnumMoHHas cucteMa nmeeT onpenenenHsin angasum
uugp v ocHosaHue.

B no3uyuoHHbIX cucmemMmax cYucJsieHUsi OCHOB8aHUe cucmeMbl pPasHo
Konuyecmsy uyughp (3Hakoe 8 ee arnghasume) u onpedesisem, 80 CKOJIbKO pas3
pasnuyaromcsi 3Ha4eHUsi 0OUHaK0o8bIX Uughp, Cmosiuux 8 COCEOHUX MO3UUUSIX Yucrna.

[lecaTnyHas cuctema cuMCrneHust MeeT andgasuT Undp, KOTOpbIM COCTOUT U3
AECATUN BCEM U3BECTHbIX, Tak HasblBaeMbIX apabckux, undp, n ocHoBaHue, pasHoe 10,
ABOWYHas - ABe uMdpbl 1 OCHOBaHME 2, BOCbMEPUYHas - BOCEMb LGP 1 OCHOBaHuE 8,
LWecTHaguaTepuyHas - wectHaguatb undp (B kayectse undp MCnonb3yoTcs n BykBbl
naTuHcKoro andasuTa) u ocHoBaHue 16 (Tabn.).

Tabnumua — Mo3MUMOHHbBIE CUCTEMbI CYUCTIEHUS

OcHoBaHue | Cucrtema cuncneHmst | 3HakKm

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

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

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

10 HecatepuyHas Hag X={0,1,2 3,4,5,6, 7,8, 9},
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16 LllecmHnaduyamepuyHas | Hag X ={0, 1, 2,3,4,5,6,7,8,9,A,B,C,D, E, F}, roe
cumBonbl A, B, C, D, E, F umeroT, COOTBETCTBEHHO,
DEeCATNYHbIE

B no3uumoHHbIX cuctemax yem 6Gonblue OCHOBAHWE CUCTEMbl, TEM MEHbLUEE
KONMYeCTBO pa3psiaoB (TO eCTb 3anuncbiBaeMbiX LNMdp) TpebyeTcsa npu 3anmcu vymicna.

Apabckas cuctema CUYUCIEHWUS, KOTOPbIM Mbl MOMb3yeMcs B MOBCEOHEBHOWN
XN3HW, ABNSAETCA NO3MLUMOHHON. B NO3NLUMOHHBIX CUCTEMAaXxX CHUCIEHNSA MO3MLMSA YMcna
O[HO3HA4YHO onpeaensaeT BeNMYUHY Yncna. Paccmotpum 310 Ha npumepe yncna 6372 B
AECATUYHON cUCTEME cumncrneHns. NpoHymepyem 3TO YMCno, cnpasa, HaneBo HadvHas

C Hyns:

Yucno 613|712
Moamuma | 312110

Torga uncno 6372 MOXXHO NpeacTaBUTb B pa3BepHYTOM BUAE:

6372=6000+300+70+2 =6-10°+3-10°+7-10"+2:10".
Uucno 10 onpegensieT cuctemy cuucneHund. B kadecTBe cTeneHen B3SThl
3HAYEHNs NO3NLMM AaHHOIO Yucrna.
PaccmoTpum BellecTBeHHoe gecAaTuyHoe yvncno 1287,923. lNpoHymepyem ero,
Ha4yMHasa C HyNsa NO3MLMM YMcna OT AECATUYHON TOYKM BIEBO W1 BMPaBo:
Yucno 1 2 8 7 . 9 2 3
Mosnuma 3 2 1 0 . -1 -2 -3

Torga 4ncno 1287.923 MOXHO NpeacTtaBuTb 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 BbluMCIUTENbHbLIX MaLUMHaX ncnonblyeTcd ABOU4YHaA CUCTeEMa CHUCIIEHUA, eé
OCHOBaHMuEe - 4ucrio 2. ﬂ,ﬂﬂ 3anucu 4ymcen B 9TOW cuUcteme MCNonb3yrT TOJIbKO OBE
umdpbl - 0 n 1.

Bbl60p ,D,BOI/I‘-IHOIZ CcuctemMbl AnAa rnpuMmeHeHunda B BbIYUCITUTENBbHOW TEXHUKe
o0BbsACHAeTCH TeéM, YTO OIJIEKTPOHHbIE 3NMEMEHTbl - TPpUrrepbl, U3 KOTOPbIX COCTOAT

MUKpocxembl IBM, MOryT HaxoguTbCsa TONbKO B ABYX paboymx COCTOAHUSIX.
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[BonyHaa cuctema ygobHa Onst KOMnbloTEpa, HO HeyaobHa And 4enoBeka:
yucra nonyyarTcs AMWHHBIMWU U UX TPYOHO 3anucbiBaTb M 3anomuHatb. KoHeyHo,
MOXHO MNepeBecTU YUCMO B OECATUYHYH CUCTEMY W 3anucbiBaTb B TakOM Buae, a
noTOM, Korga noHagobuTtcs nepeBecTn obpaTHO, HO BCE 3TWM NepeBoAbl TPYAOEMKW.
[MoaToMy NPUMEHSAIOTCA CUCTEMbI CYUCIIEHUS, POLACTBEHHbIE BONYHOWN - BOCbMEpPUYHas
M WecTHaguaTepuyHada. [Ons  3anucnm  uyucen B 9TUX  cucTemMax TpebyeTcs
COOTBETCTBEHHO 8 M 16 undp. B wecTHaguaTepn4YHON CUCTEME CHUCIIEHUSI MNepBble
Aecatb ungp obwme, a panblie WUCMNonb3ylT 3arfnaBHble naTUHCKuMe OykBbl.
WectHaguaTepnyHaa uudgpa A  COOTBETCTBYET JgecAtepuyHomy uyucny 10,
WwecTHaguaTepmnyHaa B — gecatnyHomy umcny 11 n 1. 4. icnonb3oBaHue 3TUX CUCTEM
obbAcCHsEeTCS TeM, YTO nepexoq K 3anucu yucrna B fnobdon U3 3TUX CUCTEM OT €ero
ABOMYHOM 3anucu oYeHb npocT. B Tabnuue 1 npuBeaeHa Tabnuua cOOTBETCTBUA

Yypycersl, 3arnmcaHHbIX B pa3HbIX CUCTEMaAX.

Tabnuuya 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

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

YacTb MaLWNHHOM apnPMETUKN. B BbIMUCIIUTENBHOM TEXHUKE NPUMEHSIOT NO3ULNOHHbIE
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CUCTEMbl CYUCIIEHUA C HeOEeCATUYHbIM OCHOBaHMEM: [BOUYHYIO, BOCbMEPUYHYIO,
LecTHaauaTepuyHyto. [na ob6o3HayeHus UCnosb3yeMOW CUCTEMbI CUHUCIIEHUS YMCIO
CHabXalT BEPXHMM WU HWKHUM MHOEKCOM, B KOTOPOM 3anuCbiBalOT OCHOBaHME
CUCTEMbI CHUCIEHNUA.

16-pndHag n 8-pu4Has cuctemMa CYUCNEHUS UCMOSIb3YKTCA NPU COCTaBlEeHUn
nporpaMm Ha A3blke MalUMHHBIX KOO4OB Ansi 6ornee KOpoTkonm M yaobHom 3anmcu
ABOWYHLIX KOOOB — KOMaHA, OaHHbIX, agpecoB M onepaHaoB. 3agaya nepesoga u3
OZHOW CUCTEMbIl CHUCIIEHNS B APYrYyl0 YacTo BCTpeYvaeTcsa npu nporpaMmMmupoBaHum.

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

B wecTHaguaTtepuyHon cMcteme cYncneHnsa ocHoea - ato uudpsl 0, 1, 2, 3, 4, 5,
6,7,8,9, 10, 11, 12, 13, 14, 15 c cooTBeTCTBYHOLWMMN 0B603Ha4YeHnamm 0, 1, 2, 3, 4, 5,
6,7,8,9, A, B, C, D, E, F. lNpumepsbl uncen: 17D, CA, F12A.

[1BoMyHas cucrtema CUUCNEHUs - 3TO CUCTEMA, B KOTOPOM AN 3armcu Yucern
ncnonb3ytotcsa ase umdpsl 0 n 1. OcHoBaHMeM [OBOUYHOW CUCTEMbI CYUCIIEHUS
aBnsgeTcsa yicno 2. [0BOMYHbIA UM OMHApPHBLIM KOO 4ucra - 3anucb 3TOr0 4ucrna B
ABOWYHOM cuCTEMe cuncreHuns. Hanpumep,

0=0,

1=1,

2=10,

3=11,

7=111,
120=1111000.,.

[ns nepeBoda UeNoro yucna m3 OeCATUYHOMW CUCTEMbl CHUCHEHUSA B S-WUYHYHO
HeobXxoaMMO MnocreaoBaTeflbHO OennUTb 3TO YMCNO U MNoslyYaemble YacTHble Ha S (no
npasunamMm CUCTEMbl CHUCIIEHMUS C OCHOBAHWEM S) OO TeX MNop, Noka YacTHOe He CTaHeT
paBHbIM Hyno. CTapwen umdpor B 3anmcu Yynucna ¢ OCHOBAHMEM S CITY>KUT NOCNeaHUN
OoCTaToK, a cregywlime 3a Hen unpbl 00pasylT OCTaTKM OT NpenLlecTBYHLMX
AeNeHW, BbiNMCbIBaeMble B NOCNeaoBaTeNIbHOCTU, 0BpPaTHOM UX NOSTYYEHMIO.

PaccmoTpum OCHOBHbIE NpaBuna nepesoaa:
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v Ana nepeBoda AECATUYHOIO 4YMcna B ABOWYHYHO CUCTEMY €ro Heobxoammo
nocnegoBaTenbHO AeNUTb Ha 2 A0 TeX Nop, Noka He OCTAHETCS OCTATOK, MEHbLLMI UMK
paBHbIi 1. Yncno B OBOMYHOM CUCTEME 3anUCbIBAeTCA Kak MNocrenoBaTenbHOCTb

nocnegHero pesysibtata gerneHnd n OCTaTkoB OT AeJ1IeHNA B O6paTHOM nopsaake.

Mpumep 1. Yncno 22, nepeBecTn B ABONHHYIO CUCTEMY CHUCITIEHMS.

PeuweHue:

| cnocob:

222
227 11
0__10

1

ey | e

/

| ) (]
(=]

22,,=10110,

Il cnocob:
2210 =11-2(0)

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

22,,=10110,

v'lNns nepeBoga OBOWYHOIO 4Yucna B AecATUYHOe Heobxoaumo ero 3anucaTb B
BMAe MHoroudsieHa (To eCTb B pa3BepHyTOM BuAe), COCTOsILEro n3 npon3seneHun umdp
ynucna n COOTBETCTBYIOLLEN CTEMEHWN YMcna 2, U BbIYUCAUTDL NO Npasuiiam SeCATUYHOMN
apumMmeTuKu:

Xo=an2"1+ an12"2+ an272"3+ an 2™+ ... + a2t + +a1'20

lMpumep?2. Yncno 111010002nepeBeCcTy B AECATUYHYO CUCTEMY CHUCTIEHUS.

PeweHue:

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

v’ [Insi nepeBoaa OECATUYHOrO YMcna B BOCbMEPUYHYO CUCTEMY ero HeobxoamMmo
nocnegoBaTenbHO AENUTb Ha 8 A0 Tex nop, Noka He OCTaHeTCs OCTaTOK, MeHbLUMN 8.
Uncno B BOCbLMEPUMYHOW CUCTEME 3arnuCbiBAeTCA KakK MocreaoBaTefibHOCTbL UNdp

nocneagHero pesysfibtata geneHnd n oCtaTtkoB OT AeJ1IeHNA B O6paTHOM nopaake.
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lNpumep3. Yncno 57110 nepeBeCT B BOCbMEPUYHYIO CUCTEMY CHUCIIEHUS.
PeweHue:

| cnocob:

74 IB_
ﬁI—
w

57110=1073s
Il cnoco6:
57110 =71-8(3)
71=8"8(7)
8 =1-8(0)
571,,= 1073,
v Ina nepeBoga BOCbMEPWUYHOrO YMcna B OAECATMYHOE YMCIO HEOOXOOMMO €ro
3anucatb B BWOE MHOrOYSIeHa, COCTOSALWEro W3 Npou3BedeHun uudp umcna u

COOTBeTCTByKMHeﬁ cteneHn 4ucrna 8, M BbIMUCIUTb MO npasunam AEeCATUYHOMN

apumMeTuKu:
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, nepeBecT B AECATNYHYIO CUCTEMY CHUCTIEHUSI.
3 2 1 0

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

[na nepeBoga [eCATMYMHOrO 4uMcna B LWeCTHaguaTepPUYHYD CUCTEMY €ro
Heob6xoauMo nocnenoBaTenbHO AeNUTb Ha 16 OO Tex nop, Noka He OCTaHEeTCsl OCTaToK,
MeHbwun 16. Ymcno B wWecTHaguaTeEPUYHOM CUCTEME  3anuCbiBaeTca  Kak
nocnegoBaTenbHOCTb LUNP nocneaHero pesynbtarta AefNleHUa N OCTaTKOB OT AeneHus
B 06paTHOM nopsiake.

lpumep 5. Yucno 7467,, nepeBecTM B LUECTHaAUATEPUYHYl CUCTEMY

cHncrneHuna.

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

[ns nepeBofa LecTHaAUATEPUYHOrO 4Yucra B AEeCATUYHOEe Heobxoaumo ero
3anucatb B BWOE MHOro4YrieHa, COCTOSILEero W3 npousBedeHun uudp uucna u
COOTBETCTBYIOLLEN CTeneHn yucna 16, u BbMUCNIUTL MO MNpaBunaM OecATUYHOM

apndpmMeTUKu:
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
FDAL, =1516 +13:16 +10°16 +1-16 =64929,
v'UT006bI NEpEBECTM YMCNO U3 OBONYHOM CUCTEMbI B BOCBMEPUYHYIO, EF0 HY>KHO
pa3buTb Ha Tpuagbl (TPOMKM uup), HaynHas C Mragwero paspsga, B cnyyae
HEeobXO0OMMOCTM OOMOSTHMB CTapLuylo Tpuagy HynsMu, U Kaxayw Tpuagy 3aMeHuTb
COOTBETCTBYHOLLEN BOCbMEpUYHOM Lmdpon (Tabnuua 1).

lMpumep 7. HYncno1001011, nepeBecTv B BOCbMEPUYHYIO CUCTEMY CHUCTIEHUS.

PeweHue: penum 4ucno, HayuHas C KOHUA Ha Tpnadbl N 3aMeHAeM WUuX
BOCbMEPUYHbIMU YCITaMnN NCNOJb3yA Ta6n|/|u,y 1
001001 011,= 113,

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

HY)XHO pas3buTb Ha TeTpadbl (Y4eTBepkM uup), HaunHaa C mMnaguwero paspsga, B

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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crnyyae HeobXxoouMMOCTM OOMOSTHUB CTapLUyd TeTpagy HynsiMu, M Kaxayl TeTpagy
3aMEeHUTb COOTBETCTBYIOLLEN LecTHaguaTepmyHon undpon (tabnuua 1).

lpumep 8. Yucno1011100011, nepeBecT B LUECTHaAUATEPUYHYIO CUCTEMY

CUYMNCIIEHUS.
PeweHue: 0010 1110 00112:2E316

[ns nepesoga BOCLMEPUYHOIO Yucna B ABOUYHOE HEOOXOOMMO Kaxayt umdpy
3aMeHUTb 9KBUBASIEHTHOM el ABOUYHOWN Tpuagow (Tabnuua 1).

lMpumep 9. Hncnod31, nepeBecTvt B ABOMYHYO CUCTEMY CUUCTIEHNS.
PeweHue: 527,=101 010 111,

[nsa nepeBoga LwecTHagUATEPUYHOIO Ynucna B ABONYHOE HEOOXOOUMO KaXayto
UMdpy 3aMEHUTL SKBMBANEHTHOW el ABOMYHOM TeTpagon (tabnumua 1).

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

Mpw nepexoe U3 BOCbMEPUYHOWN CUCTEMbI CHUCIIEHMS B LIECTHAALATEPUYHYIO U
obpaTHO, HEOGXOOUM NMPOMEXYTOUHbIA NepeBoq YNCEN B AECATUYHYIO UMW ABOUYHYIO
cucTemy.

lpumep11. Yncno FEA  nepeBecTV B BOCbMEPUYHYO CUCTEMY CHUCTIEHNS.

PeuweHue:

| cnoco®:
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 cnocob:
FEA =1111 1110 1010, (no Tabnuue1)

111111 101 010,=7752,
Mpumep12. Yncno 635, NnepeBecT B LUECTHAALATEPUYHYIO CUCTEMY CHUCTIEHUSI.

PeweHue:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx




KMPK BIFAP® ®I'BOY BO «KI'TY»
MO-15 02 06-O0[.08.M3

MHOOPMATUKA | C.77/232

| cnocob:
635,=6'8"+3'8" +5'8"= 384+24+5=413
413:16=25(13)
25:16=1(9)
635,=413,,=19D
Il cnoco6:
635,= 110 011101, (no Tabnuue1)

0001 1001 1101,=19D

3adaHus:

BapuaHTbl 3apaHun.

Bapuanm 1.

1) MpeobGpa3synte cnegyroLime ABOUYHbIE YUCTA B AECATUYHbIE:
1101, 110110, 10111, 10010, 1001.

2) MNMpeobpasynte cnegyolme BOCbMeEpPUYHbIE YMUCna B 4ECATUYHbBIE:
1, 510, 57, 15, 653.

3) NpeobpasyiiTe crnepyowmne AeCATUYHbIE YMCa B 4BOUNYHBIE:
256, 13, 72, 11, 101.

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

5) NpeobpasyiiTe cnegyowme AECATUYHbBIE YACNA B LUECTHAALATEPUYHbIE:
764, 66, 10, 763, 14.

6) MNMpeobpasynte cnegyolme WeCcTHaaUaTeEPUYHbIE YCra B AECATUYHbIE:
69, 8, 2E9, 3FC, 55.

BapuaHm 2

1) NpeobpasynTe cneayroLmne oBONYHbIE YNCNA B AECATUYHbBIE:
11100, 1110, 100111, 11110, 100101.

2) MNMpeobpasynte cnegyoLme BOCbMEPUYHbIE YMUCNa B 4ECATUYHDBIE:
576, 5, 42, 3, 71.

3) MpeobpasynTe cnegyolime AeCATUYHbIE YMCNa B ABOWNYHbIE:
296, 13, 44, 62, 2.

4) MpeobpasyiiTe creayolme 0eCATUYHbIE YNCTa B BOCbMEPUYHbIE:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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2,34, 305, 22, 7.

5) Mpeobpa3syiTe cnegyoLime 4ecATUYHbIE YACNA B LWECTHAALATEPUYHbIE:

912, 11, 75, 15, 64.

6) MNpeobpa3syinTe cnegyowme WecTHagLaTepuUYHbie Yncna B 4ECATUYHbIE:

61, 268, D, 23B, 67.

BapuaHm 3.

1) MpeobpasynTte crneaytome ABOUYHbIE YMCIa B AECATUYHbIE:
1000, 111001, 10011, 1101, 101110.

2) MpeobpasyiTe crepytoLime BOCbMEPUYHbIE YCNa B ECATUYHbIE!

2,20, 244, 7, 24.

3) MNMpeobpasynte cnegywolme gecATUYHbIE YMCNa B ABOUYHbIE:

52, 21, 342, 6, 112.

4) MNpeobpasyiiTe cneayowmne AecaTUYHbIE Yncna B BOCbMEPUYHbIE:

6, 43, 389, 7, 140.

5) MNMpeobpasynte cnegyolme gecATUYHbIE YMCNa B LUECTHAALATEPUYHbIE:

8, 112, 798, 643, 11.

6) Mpeobpa3synTe crepyolme WecTHaaUaTepryHbIe Yncna B 4ECATUYHbIE:

248, 41, E, 45, 23C.

Bapuanm 4.

1) NMpeobpasyinTe crneagyowme oBOUYHbIE YMCIa B AECATUYHbIE:
1111, 110001, 11000, 1000, 11011.

2) MpeobpasyiTe crepytolme BOCbMEPUYHbIE YNCNa B ECATUYHbIE!

54,714,7,6, 777.

3) Mpeobpasynte cnegywolmne geCATUYHbBIE YMCTA B ABOUNYHbIE:

40, 12, 199, 91, 29.

4) MNMpeobpasynte crnegyoLime AeCATUYHbIE YACNA B BOCbMEPUYHbIE:

288, 3, 19, 336, 2.

5) MpeobGpasyiTe crieaytolime AecaTUYHbIe YMcna B LWWeCTHaaUaTePUYHbIE:

117, 11, 972, 15, 541.

6) MNpeobpa3syiTe cnegyowme WecTHagLaTepUYHble Yncna B 4ECATUYHbIE:

75, 360, 8, 7A, C.

BapuaHm 5.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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1) MpeobpasyiTe crnegyroLime ABOUYHbIE YACHa B AECATUYHbBIE:
1111, 10110, 100000, 111001, 10000.

2) Npeobpa3syiTe cnegyowme BOCbMEPUYHbIE YNCNA B 4ECATUYHbIE:

322, 1, 43, 402, 37.

3) MpeobpasyiTe cnegyoLlme 4ECATUYHBbIE YCNA B ABOUYHbIE:

16, 73, 255, 19, 90.

4) MNpeobpasynTe cnegyomne AeCATUYHbIE YACIa B BOCbMEPUYHbIE:

2, 30, 241, 62, 3.

5) Mpeobpa3syiTe cnegyolime AecaTUYHbIE YiCNa B LWECTHaALATEPUYHbIE:

949, 89, 9, 120, 12.

6) MNMpeobpasynte cnegyolime WecTHaALaTEPUYHbIE YMCIa B AECATUYHbIE:

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

BapuaHm 6.

1) MpeobpasyiTe crneayroLime ABOUYHbIE YACHa B AECATUYHbIE:
1111, 100111, 10100, 1110, 11111.

2) MNMpeobpasynte cnegyowme BOCbMeEpPUYHbIE YMCNa B 4eCATUYHbBIE:

4,676, 11, 70, 7.

3) MpeobpasyiTe cneayoLlme 4eCATUYHbIE YCNA B ABOUYHbIE:

97,7, 479, 155, 41.

4) MNpeobpasynTe cnegyowmne AeCATUYHbIE YACIa B BOCbMEPUYHbIE:

294, 1, 20,197, 7.

5) MpeobpasyiTe cnegyoLime A4ecAaTUYHbIE YCNa B LWeCTHaALaTeEPUYHbIE:

815, 14, 108, 895, 13.

6) MNMpeobpasynte cnegyolme WeCcTHaaUaTeEPUYHbIE YCra B AECATUYHbIE:

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

Bapuanm 7.

1) MpeobpasyiTe cnenytoLLme ABOUYHbIE YACHA B AECATUYHbIE:
1011, 10000, 101101, 1100, 100101.

2) NpeobpasyiTe cnegyowme BOCbMEPUYHbIE YNCHA B 4ECATUYHbIE:

3, 16, 215, 177, 6.

3) NpeobpasyiiTe cneayomne AeCATUYHbIE YMCa B ABOUYHbIE:

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

4) MNpeobpasyiiTe cneayowmne AecaTUYHbIE Yncna B BOCbMEPUYHbIE:

484, 9, 3, 2, 110.

5) MNMpeobpasynTe cnegyowme AeCATUYHbIE YMCNa B LWECTHAAUATEPUYHbIE:

639, 66, 10, 11, 77.

6) Mpeobpa3synTe cnepytolme WecTHaaUaTepUYHbIe Yncna B JECATUYHbIE!

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

Bapuanm 8.

1) MpeobpasyiTe crnepyroLime ABOUYHbIE YACHa B AECATUYHbBIE:
110000, 1000, 10110, 11000, 111110.

2) MNMpeobpasynte cnegyowme BOCbMepPUYHbIE YMcna B 4eCATUYHbBIE:

40, 536, 2, 57, 114.

3) MpeobpasyiTe cneayoLlme 4eCATUYHbIE YCNA B ABOUYHbIE:

121, 63, 22, 78, 154.

4) MNpeobpasynTe cnegyowmne AeCATUYHbIE YACIa B BOCbMEPUYHbIE:

7,10, 75, 6, 336.

5) Mpeobpa3syiTe cnegyoLimne A4ecAaTUYHbIE YCNa B LWeCTHaALaTeEpPUYHbIE:

76, 14, 898, 646, 70.

6) MNMpeobpasynte cnegyoLlime WecTHaALaTEPUYHbIE YCIa B AECATUYHbIE:

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

BapuaHm 9.

1) MpeobpasyiTe crnenyroLme ABOUYHbIE YACHa B AECATUYHbIE:
111010, 1000, 11011, 10100, 101010.

2) MNMpeobpasynte cnegyoLme BOCbMEPUYHbIE YMUCNa B 4ECATUYHDBIE:

7,552, 45, 314, 6.

3) MpeobpasynTe cnegyowme AeCATUYHbIE YMCNa B ABOWNYHbIE:

97, 149, 19, 5, 90.

4) MNpeobpasyiiTe cneayowmne AecATUYHbIE YMCTa B BOCbMEPUYHbIE:

4,437,13,7, 47.

5) MNMpeobpasynTe cnegyolme AeCATUYHbIE YMCNa B LWEeCTHaAUATEPUYHbIE:

114, 575, 12, 8, 922.

6) Mpeobpa3syinTe criegyolme WecTHagUATEPUYHbIE YMCHa B OECATUYHbIE:!

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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B, 67, 222, 234, C.

BapuarHm 10

1) NpeobpasynTe cneayroLmne oBONYHbIE YACNA B AECATUYHbBIE:
10011, 1001, 100010, 10110, 110000.

2) Mpeobpa3synte cnepytoLime BOCbMEPUYHbIE YNCNa B 4ECATUYHbIE!

732,3,17, 7, 641.

3) MNMpeobpasynte cnegywowme gecATUYHbIE YMCNa B ABOUYHbIE:

27,341, 93, 40, 5.

4) MNpeobpasyiiTe cneayowmne AecaTUYHbIE Yncna B BOCbMEPUYHbIE:

31, 1, 403, 117, 29.

5) MNMpeobpasynte cnegywowmne gecAaTUYHbIE YMCna B LWeCTHaUaTEPUYHbIE:

620, 10, 100, 66, 760.

6) Mpeobpa3syiTe cnepytolme WecTHaaUaTepUYHbIe YCcna B JECATUYHbIE!

73,233,C, F, 78.

Bapuanm 11.

1) NMpeobpasyinTte crneayowme ABOUYHbIE YMCIa B AECATUYHbIE:
111100, 1110, 11001, 101100, 1111.

2) MpeobpasyiTe crepytolme BOCbMEPUYHbIE YNCNa B ECATUYHbIE!

7,21,521, 730, 67.

3) MNMpeobpasynte cnegywolmne geCATUYHbIE YMCTa B ABOUYHbIE:

8, 55, 215, 88, 7.

4) MNpeobpasyiiTe cneayowmne AecaTUYHbIEe Yncna B BOCbMEPUYHbIE:

211, 5, 24, 6, 16.

5) MpeobGpasyiTe crieaytolime AecaTUYHbIe YMcna B LWWeCTHaaUaTePUYHbIE:

874, 13, 68, 9, 725.

6) MNpeobpa3syiTe cnegyowme WecTHagLaTepUYHbIe Yncna B 4ECATUYHbIE:

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

Bapuanm 12.

1) MpeobpasyiTe cnenytoLLme ABOUYHbIE YACHA B AECATUYHbIE:
111000, 1000, 10111, 101101, 10101.

2) Npeobpa3syiTe cnegyowme BOCbMEPUYHbIE YNCNA B 4ECATUYHBIE:

7,175,51, 3, 767.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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3) MpeobpasyiTe cnegyoLlme 4ECATUYHbIE YCNA B ABOUYHbIE:

5, 463, 99, 76, 110.

4) Mpeobpasynte crnegyoLime AecATUYHbIE YMCIa B BOCbMEPUYHbIE:

18, 306, 6, 43, 3.

5) Mpeobpa3syiTe cnegyoLimne 4ecATUYHbIE YACNA B LWECTHAALATEPUYHbIE:

111, 584, 9, 671, 117.

6) MNMpeobpasynte cnegyolime WecTHaaLAaTEPUYHbIE YMCIa B AECATUYHbIE:

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

Bapuanm 13.

1) MpeobpasyiTe crnenyroLime ABOUYHbIE YACHa B AECATUYHbIE:
11100, 101100, 1101, 100100, 10011.

2) MNMpeobpasynte cnegyowme BOCbMepPUYHbIE YMUcna B 4eCATUYHDBIE:

230, 16, 5, 607, 27.

3) MpeobpasyiTe cneayoLlme 4eCATUYHbIE YCNA B ABOUYHbIE:

7,71, 278,172, 32.

4) MNpeobpasynTe cnegyowmne AeCATUYHbIE YACIa B BOCbMEPUYHbIE:

57,1, 216, 226, 34.

5) Mpeobpa3syiTe cnegyoLimne A4ecAaTUYHbIE YCNa B LWeCTHaALaTepPUYHbIE:

794, 126, 11, 591, 15.

6) MNMpeobpasynte cnegyoLlime WecTHaaLaTEPUYHbIE YCIa B AECATUYHbIE:

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

1) NpeobpasynTe cneayroLmne oBONYHbIE YNCNA B AECATUYHbBIE:
101101, 10010, 1000, 110001, 11001.

2) MNMpeobpasynte cnegyoLme BOCbMEPUYHbIE YMUCNa B 4ECATUYHDBIE:

660, 4, 40, 552, 2.

3) MpeobpasynTe cnegyowme AeCATUYHbIE YMCNa B ABOWNYHbIE:

128, 4, 45, 5, 297.

4) MNpeobpasyiiTe cneayowmne AecATUYHbIE YMCTa B BOCbMEPUYHbIE:

104, 7, 61, 2, 223.

5) MpeobpasynTe cnegyowme AeCATUYHbIE YMCNa B LUECTHAAUATEPUYHBIE:

117, 14, 728, 10, 563.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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6) Mpeobpa3synTe cnepylolme WecTHaaUaTepUYHbIe YNCcna B JECATUYHbIE!

77,227, C, F, 204.

Bapuanm 15.

1) MpeobpasyiTe crnepyroLime ABOUYHbIE YACHa B AECATUYHbBIE:
110110, 10010, 1101, 1000, 11010.

2) MNMpeobpasynte cnegyowme BOCbMepPUYHbIE YMUcna B 4eCATUYHbBIE:

4,17, 637, 1, 663.

3) MpeobpasyiTe cneayolme 4eCATUYHbIE YCNA B ABOUYHbIE:

32,373, 64, 67, 154.

4) MNpeobpasynTe cnegyomne AeCATUYHbIE YACIa B BOCbMEPUYHbIE:

40, 80, 1, 61, 3.

5) Mpeobpa3syiTe cnegyoLime 4ecAaTUYHbIE YCNa B LWECTHaALATEPUYHbIE:

12, 733, 81, 603, 10.

6) MNMpeobpasynte cnegyoLlime WecTHaaLaTEPUYHbIE YCIa B AECATUYHbIE:

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

Bapuanm 16.

1) MpeobpasyiTe crnepyroLime ABOUYHbIE YACHa B AECATUYHbIE:
1111, 10110, 101100, 1101, 101111.

2) MNMpeobpasynte cnegyolme BOCbMeEpPUYHbIE YMUCna B 4ECATUYHbBIE:

577,14, 2, 631, 11.

3) MpeobpasyiTe cneayoLme 4eCATUYHbIE YCNA B ABOUYHbIE:

301, 18, 97, 63, 16.

4) MNpeobpasyiiTe cneayowmne AecATUYHbIE YMCTa B BOCbMEPUYHbIE:

4,444, 22,294, 7.

5) MNMpeobpasyiTe cnegyolme AeCATUYHbIE YMCNa B LWEeCTHAaAUATEPUYHbIE:

98, 14, 972, 12, 83.

6) MNMpeobpasynte cnegyoLlme WecTHaaUaTeEPUYHbIE YUCra B AECATUYHbIE:

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

Bapuanm 17.

1) NpeobpasynTe cneayroLmne oBONYHbIE YACNA B AECATUYHBIE:
1001, 10001, 100110, 10110, 1011.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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2) Mpeobpa3synTe cnepytoLime BOCbMEPUYHbIE YNCNa B 4ECATUYHbIE!

20, 445, 6, 5, 607.

3) MpeobpasyniTe cnegyowme AeCATUYHbIE YMCNa B ABOWNYHbIE:

468, 25, 53, 167, 18.

4) MNpeobpasyiiTe cneayowmne AecaTUYHbIE Yncna B BOCbMEPUYHbIE:

196, 1, 40, 486, 5.

5) MNpeobpasynte cnegywolme gecAaTUYHbIE YMCna B LWECTHaAUATEPUYHbIE:

13, 642, 86, 902, 8.

6) Mpeobpa3syiTe cnepytolme WecTHaaUaTepUYHbIe YCcna B OECATUYHbIE!

72,8, 35B, B, 355.

Bapuanm 18.

1) MpeobpasynTte crneaytome ABOUYHbIE YMCIa B AECATUYHbIE:
1110, 111011, 11101, 1100, 100000.

2) MpeobpasyiTe crepytoLmMe BOCbMEPUYHbIE YCNa B ECATUYHbIE!

6, 71, 216, 53, 463.

3) MNMpeobpasynte cnegywowmne geCATUYHbIE YMCTa B ABOUYHbIE:

8, 392, 76, 25, 41.

4) MNpeobpa3syiiTe cneayowmne AecaTUYHbIE Yncna B BOCbMEPUYHbIE:

37,7, 433, 301, 4.

5) MNMpeobpasynte cnegywolmne gecATUYHbIE YMCNa B LUECTHaALATEPUYHbIE:

12,991, 124, 11, 67.

6) Mpeobpa3synTe crepyolme WecTHaaUaTepryHbIe Yncna B 4ECATUYHbIE:

265, 6B, E, 71, C.

Bapuanm 19.

1) MpeobpasyiTe cnenytoLLme ABOUYHbIE YACHA B AECATUYHbIE:
10111, 1010, 111010, 1110, 110111.

2) NpeobpasyiTe cnegyowme BOCbMEPUYHbIE YNCHa B 4ECATUYHbIE:

1, 151, 43, 355, 16.

3) Mpeobpasynte cnegywolmne geECATUYHbBIE YMCTA B ABOUNYHbIE:

13, 91, 466, 75, 4.

4) Mpeobpasynte crnegyoLime AecATUYHbIE YACA B BOCbMEPUYHbIE:

5,497, 14, 45, 128.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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5) Npeobpa3syiite cnegyowme AeCATUYHbBIE YACNA B LUECTHAALATEPUYHbIE:
925, 8, 68, 109, 854.

6) MNpeobpasyinTe cnegyowme LWecTHagLaTepuyHble Yncna B 4ECATUYHbIE:
313, 7A, F, 337, A.

Bapuanm 20.

1) MpeoGpasynte cnegytoLime ABOUYHbIE YUCTA B AECATUYHbIE:
100010, 11110, 1011, 1101, 10110.

2) Mpeobpasynte cnegyolime BOCbMepPUYHbIE YMcna B 4eCATUYHBIE:
4,204, 20, 1, 17.

3) NpeobpasyiTe cnepyowmne AeCATUYHbIE YMCNa B BOUNYHbBIE:
66, 207, 3, 90, 279.

4) MNpeobpasynTe cnegyomne AeCATUYHbIE YACIa B BOCbMEPUYHbIE:
50, 1, 114, 277, 13.

5) Npeobpasyiite cnegyowme AeCATUYHbBIE YACNa B LUECTHAAUATEPUYHbIE:
11, 528, 126, 89, 9.

6) MNMpeobpasynte cnegyolime WecTHaALaTEPUYHbIE YMCIa B AECATUYHbIE:
A, 29F, 59, 268, 8.

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

BbinonHuTe 3aganHus.

TeopeTuyeckas 4yactb 2.

Hapg uncnamun, 3anucaHHbiMK B NOOOM CUCTEME CHMUCIIEHUS, MOXHO NPOU3BOANTL
pasnuyHble apudmeTmyeckme onepaumn. MHoropaspsigHble 4ucna CcKragblBatoTCs,
BbIYMTAKOTCH, YMHOXAKTCA M OEensaTCA No TEM Xe npaBunam, 4Tto M B OECATUYHOM
CUCTEME CUYUCTIEHUS.

Tak, ons CnoXxeHus OBOUYHBLIX YMCeNn HeobxoaMMO MCMonb3oBaTb criegyolume
npasuna:

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

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

B nocnegHem cny4dae, npu cnoXxeHuu ABYyX €OuHUL, NPOUCXOOUT NepenosiHeHne

Mnagwero paspsaa, U eouHula nepeHocuTcs B cTaplumii paspan. MNepenonHeHue

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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BO3HMKAET B Clly4Yae, eclin CyMMa paBHa OCHOBAHUIO CUCTEMbl CHUCITEHUA (B AJaHHOM

cnyyae 31O 4ncno 2) vnu 6onblue ero (ans ABOMYHOW CUCTEMbI CUHUCHEHUSA 3TO HE

aKTyarbHO).

ﬂpumep CIoOXeHUA OBOUYHbIX YNCEeTT.

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

BbluntaHme ogHopaspsaaHbIX [OBOWMYHBIX YMCEN BbLIMOMHAETCA MO CreayloLwmm
npaBunam:

0-0=0;0-1=1(3aem u3 ctapLuero paspsaaa);

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

npUMepBbl‘—IVITaHI/Iﬂ ABOWYHbIX Yncern.:

1011 10110
- 111 01100
100 01010

YMHOXeHune oAHopa3pAaHbIX OBOUYHbIX YUCENT BbINOJIHAETCA NO Cclieayrlwnm

npasunam:
0:0=0;1-0=0;
0:1=0;1-1=1.
lNpumep yMHOXEHNS OBOUNYHbIX YNCEN:

o011 10101
ol x 111
x 101 . 10101
. 1011
10101
1011
110111 SR
1001001 1

[eneHne B nobon NO3MLMOHHON CUCTEME CUYMUCIEHUS MPOU3BOANTCS MO TEM XKe
npaBunam, Kak W OeneHne yrnom B [ecATMYHOM cucteme. B OBOMYHOM cucTeme
AeneHne BbINOMHAETCA OCOOEHHO MPOCTO, Bedb ovepeHasi umdpa 4acTHOro MoxeT
ObITb TOSILKO HYNEM U eOUHULIEN.

BbINONHAA yMHOXEHMEe MHOro3HaYHbIX YuUCen B PasfnyHbIX MO3ULMNOHHBIX

CUCTEMAX CYUCTIEHUS, MOXXHO MCMOMb30BaTb OObIYHLIN arropmTmMm nepemMHoXeHmna 4yncern

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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B CTONOMK, HO npun 3TOM pe3ylibTaTbl NEPEMHOXEHNA N CINOXXEHNA OOQHO3HAYHbIX YNCET

HeobxoanMo 3aMMCcTBOBaTb U3 COOTBETCTBYHOLLNX Tabnuy, YMHO>XEHUA N CIOXKEeHUA.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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Tabnuua cnoxeHus B BOCbMepI/I‘-IHOI7I CUCTemMe CHUCIEeHUA:

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

Tabnuua YMHO>X€EHUA B BOCbMepI/I‘-IHOI7I CUCTEME CHUCIIEHUA.

*101 2 3 4 5 6 7
0100 0 0 000 0
1101 2 3 4 5 67
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 cnoxeHns B 16-puYHON CUCTEME CHUCNEHUS:
+ 01234 56789 LBCDEF
001234 356789 LBCDETF
1112345 6789 ABCDE FI0
2123456 7 8 9 4ABCDE F 1011
3134567 8 9 B CDEF 101112
414567 8% 9 4B CDEFI0II 1213
5156789 4B CDEFI0O1N 121314
6 | 678 9 4 BCDETFI0!11213 1415
71789 4B CDEFIOI (213 141516
| &894 B C DEF 1011121314 15 1617
919 4B CD EF I0DI112131415 16 1718
A|lABC DE FIDII 1213141516 1718 19
E|BCD EF WI11121314151617 1819 1&
CI|CDE FI011121314151617 1283 1914 IB
DIDEF 10 111213141516171819 14 1B IC
E|E FIOI1 121314151617 18319 18 1B 1C 1D
FIF 0111213141516 17 121914 1B IC 1D 1E

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuUU 0 opuauHay, xpaHsuwemycs 6 1C: Konnedx




KMPK BIFAP® ®I'BOY BO «KI'TY»
MO-15 02 06-O0[.08.M3

NHOOPMATUKA | C.89/232

Tabnunuya yMHOXeHNA B 16-pnYHO CUCTEME CHUCTIEHUS:

(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 BbLINOMHEHUM [OEWUCTBUM CIIOXKEHUA W BblMUTAHUS B 8-HOW CuUCTEME
CUYMCNeHns HeobxoaMmo NOMHUTL (ECNKN He NoNb3oBaTbCA Tabnuuen):

- B 3anucu pesyrbTaToOB CIOXEHUA U BblYMTAHUS MOTYT ObiTb MCNOMb30BaHbI
TONbKO UMpbl BOCbMEPUYHOro andaBunTa;

- OCHOBaHME BOCbMEPUYHOM CUCTEMbI CYMCIEHUS paBeH 8, T.e. nepenonHeHune
HacTynaeT, Koraa pesynbTaT crnoxeHus 6onbwe wunu paeeH 8. B atom cnyvae ans
3anucu pesynbtata Hago BblMeCcTb 8, 3anMcaTb OCTaTOK, a K cTapliemy paspsgy
NpnbaBnTb eaUHULY NePEenoNHEHNS;

- €Cnv NpUY BblYNTAHWUM MPUXOANTCA 3aHUMATb eQUHULY B CTapLUeM paspsge, dTa
eavHNLA NepeHoCcuTCs B MNaaLwnm paspsg B Buae 8 eanHuy,.

I'Ipmmep CIoXXeHn4a 1 BblMNTaHNA BOCbMEPUYHbLIX YNCe:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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[y

1) 175+65=255

[y
=1

+

[=>]

25

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

L— 4 2) 63548-7056=5447s
1

Mpymep YMHOXEHNSA BOCbMEPUYHbIX YMCEN:
17

“14

17

264
7-4=28=83+4
41+3 =7
175 ‘145 = 264s

vTlpn BLINOMHEHUN OEWCTBUIN CIOXEHUST U BbluMTaHMs B 16-HOM cucteme

CYMCNEeHns HeobxoaAMMO NOMHUTB:

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

- OCHOBaHMWe LWeCTHaguaTepu4yHoM CUCTEMbl CUYUCNEHUS paBHO 16, T.e.
nepenosiHeHWe HacTynaeT, Korga pesynbTaTt cnoxeHus donblue unu paseH 16. B atom
cnyyae Ons 3anucu pesynbTaTa Hago BblMecTb 16, 3anmcaTb OCTaToOK, a K cTapliemy
paspsay npubaBnTb eguHULY NepenosiHeHns;

- eCnu Npuv Bbl4UTaAHUM NPUXOANTCA 3aHMMaTb eJuMHULY B CTapLlleM paspsge, aTa
eanHnLa nepeHocuTcs B MNaaLwinm paspsag B suge 16 eanHuy,.

Mprmep crnoxeHus n Bbl4nTaHUSA 16-HbIX Yncen:

1)

| WO
= =3 b

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

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 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
M3 4 Henb3qa BblbeCcTb F, 3HauMT, U3 NeBoro paspsaga Mol 3anmem 16. Tenepb F

Hago BbluuTath M3 20. B pesynbTaTe - 5, 3anucbiBaeM ero nof paspsaoMm eauHuL.
LUndpa C ymeHblumnack Ha 1,Tenepb 310 B. 3HaunMT Hago A BblvecTb 13 B, a1o ByaeTt
1.

3anucbiBaeM 3TOT pesynbTaT B paspsae AecATKoB. M3 coTeH B 9TOT pas Mbl
HUYEro He 3aHMMarnu 1 B BbIYMUTAEMOM TOMbKO 2 LUNPpPbl — COTEH HET, TO €CTb CHOCUM
B 13 ymeHblwaemMoro B pesynbTar.

Ntak: BC416 - AF16 = B151s.

Mpumep yMHOXeEHNA 16-HbIX Yncen:

7
> P 7D=713=91=16'5+11=16"5+B
N 5 B 7:5=35=162+3
2 3
2 B8 B

~-Onepaunsi OeneHvs BbINOMHAETCS MO  anropuTtMmy, nogobGHOMY anropuTmy
BbINOSIHEHUSA onepaumn AeneHns B OEeCATUYHON cucteme cumcnennd. CnegyeT TONbKO
rPamMoTHO NONb30BaTbLCA TEMU LMdpamMu, KOTOpble BXOAAT B andaBuT UCMONb3yeMomn
CUCTEMbI CHUCTIEHUS.

Hanbonee npocto geneHne ctonbuvkoM OCYLEeCTBUTb B ABOUYHOW CUCTEME
CUMCNEHMUS, TaK KaKk B ABOMYHOW CUCTEME CHYUCIEHUS NPUOETCSH NULb CPpaBHUTbL ABa

yumcna u BbluMTaTb U3 BONbLUEro MeHbLUee.

1000011, 101,
1012 1112
_111z

101,

_ 101,

101
0

LIOKyMeHm yrnpasnsemcs ripogpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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I'IpM geneHnn Mbl HE BcCerga nomnyydynM uenoe 4ucrio. Pasgenum 4yucrno 5 Ha

4yumcrno 2, npenBapuTteribHO nepesend X B ABOUYHYHO CUCTEMY CHUCTTIEHNA:

101 10;
lo. g,

L

[leneHne B BOCbMEPUYHON CUCTEME CHUCTIEHUS:

|
I
S LS

=
—
= (k2

[Eepys—
(SR —
oo

0

I'Ipou,ecc neneHunda B LUGCTHa,D,LlaTepM‘JHOVI CcucrtemMe cHmncrneHuna aHariorm4eH.

vIpn BbINONHEHMM MOObIX apudMETMYECKUX onepauuni Hag
npeacTaBNeHHbIMW B pasHbIX CUCTEMAxX CYMCNEeHud, cnegyeT npensa

nepeBecTn X B OOHY U Ty Xe€ CUCTEMY.

ynucnamu,

pUTENbHO

Mpumep 1. BbINONHUTL apudMETMYECKME Ornepaumn C YMcrnamm B pasfnmnyHbiX

cUcTeMax CYMUCIEHUS:
1011102 + 12638 — X10
1011102=125+ 024+ 123+ 122+ 121 +020=32+ 0+8+4+2+0=14610
12635 = 1'8% + 2'82 + 6'81 +38° =512 +128+ 48 + 3 = 69110
4610+ 69110 = 73710

3adaHueNe1

Pacnonoxure cnegymwuwime 4mcna B nopAaake Bo3pactaHus:
a) 74s, 1100102, 7010, 381s;
6) 6E16, 1425, 11010012, 10010;
B) 777s,101111111>, 2FF16, 50010;
r) 10010, 11000002, 6016, 141s.

3adaHueNe2

BbinonHutb apudpmetudeckune onepaumm B 2-n CC:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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1) 11102 + 10012 = 101112
2) 11102 — 10012 = 101>

3) 11102 * 10012 = 1111110,
4) 11102/ 11> = 100>

3adaHueNe3

BbinonHutb apudpmetudeckune onepaumm B 8-n CC:
5) 678 + 235 = 1123

6) 678 — 238 = 44s

7) 678 * 233 = 20253

8) 748 /243 =3s

3adaHueNe4

BbinonHutb apudgpmetnyeckmne onepaumm B 16-n CC:

9) AF16 + 9716 = 14616

10) AFi16— 9716 = 1816

11) AF16 * 9716 = 673916

12) 5A16 / 1E16 = 316

3adaHueNe5

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

13) (9410 + 1010 = 10410)

Bbi80o0bi u npedrnoxeHusi o npodenaHHoU pabome
CodepxaHue omyema:

HanmeHoBaHMe NpakTUYeckoro 3aHATUS

Llenb 3aHaTMA

BapwvaHT 3agaHus

Cnncok ncnonb3yemblix MICTOYHUKOB

BbiBOAbI M NpeanoxeHus

o g bk w NP

[arta v noanucb KypCaHTa 1 npenogaBatens

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

1. Y70 Has3bIBAlOT CUCTEMOWN CHUCIIEHNA?

2. Kakasi cuctema cymcrneHmsi UCnosib3yeTcs B KOMMNbIOTEPHON TEXHUKE?

3. loyemy yenoBeky yaoobOHO NOMb30BaTbCA  AECATMYHOM  CUCTEMOWM

cymcneHmsa?

4. Kakve npasuna NpuMEHAIOTCA AN BbINOMHEHUS apuUMeTUYeCKUX onepauum
B MO3ULMOHHbIX CUCTEMAX CYUCIIEHNS?

5. Uto HeobxoOMMO TMOMHUTL MNpPWU  BbLIMNOSIHEHUX oOnepauMn B pPasfnYHbIX
NO3ULMOHHBIX CUCTEMAX CYUCIIEHUA?

6. Kak HyXHO noCTynuTb, ecnu onepauun npou3BOAATCA Hag uYucrnamw,

npeacrtaBneHHbIMU B pa3yIM4HbIX NMO3NLUMOHHBIX CUCTEMaX cuncnenunn?

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

Llenb 3aHsmust:

1.Mo3HakoOMUTE 0Oy4alOLMXCA C OCHOBHBIMU MOHATUSMU TEOPUN MHOXECTB,

anemMeHTaMm KOMOMHATOPUKN N MaTEMaTUYECKOW NOMMKK;
UcxodHble Teopemuyeckuli Mamepuari, CXeMbl, 3a0aHus o eapuaHmam

CodepxxaHue U nopsiOoK 8bINMOMTHEHUS:
N3yunTb TEOPETMYECKYIO YacTb

BbinonHuTb 3agaHunsa

TeopeTuyeckas 4yacTb

MHOXXeCTBO — 3TO COBOKYMHOCTb OOBLEKTOB MPOM3BOSIbLHOW MPUPOAbI, KOTopas
paccMaTpuMBaeTCs Kak eauHoe Lienoe.

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

MHoxecTBa NPUHATO 0603Ha4YaTb MNPOMUCHbIMKM BykBamMu naTUHCKOro andasuTta
(A, B, C, ...). OObekTbl, Bxogse B COCTaB MHOXECTBA, Ha3blBAOTCA €ro
anemMeHTamum.

MHOXXeCTBO MOXHO 3aaTb cnegyowmmmn cnocobamm:

1.nepeyvncneHnem Bcex ero 3f1IeMeHTOB;

2.XxapaKTepucTU4eCKMM CBOMCTBOM €ro 35IEMEHTOB.

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

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

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

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

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

OTO e MHOXEeCTBO MOXHO 3a4aTb C NOMOLLbI XapakTEPUCTUYECKOro CBOMCTBA
obpasylolmx ero 3feMeHTOB — TaKoro CBOWCTBA, KOTOpbIM oOOnagaeTr Kaxabln
3NEMEHT, NpuHaanexawmm MHOXeCTBY, U He obrnagaeT HM OOUH 3NIEMEHT, KOTOPbIN
€My He npuHagnexuT. B Hawem npumepe MOXHO rOBOPUTbL O MHOXECTBE HaTyparibHbIX
OAHO3HAYHbIX HEYETHbIX YMcen.

B paccmaTtpuBaemom MHoxectBe M cogepxutca 5 anemeHToB. 310 0603HavaroT
Tak: M| = 5. MOXHO COCTaBUTb MHOXECTBO, coaepallee noboe YMCro 3NEMEHTOB.
Hanpumep, MHOXeCTBO BCeX KOpHel ypaBHeHus X2 — 4x — 5 = 0 KOHe4yHo (OBa
afleMeHTa), a MHOXeCTBO BCeX To4yek npsiMmon OeckoHeyHo. MHOXecTBO, He
coepkallee H1 0QHOro afieMeHTa, Ha3blBaeTcs NycTbiM M 0603HaA4YaeTcs CMMBOSIOM (J

MepBbIt cnoco® 3agaHusi MHOXECTB MPUMEHUM TOMbKO ANS  KOHEYHbIX
MHOXeCTB, 4a U TO NMpu YCOBUN, YTO YNCIO 3M1IEMEHTOB MHOXECTBA HEBENUKO. BTOpbIM
cnocobomM MOXXHO 3a4aBaTb Kak KOHEYHble, Tak U 6eCKOHEYHblE MHOXECTBA.

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

Ecnn kaxabi anemMeHT MHoxecTBa P npuHagnexut MHoxecTBy M, TO roBopsT,
yto P ecTb nogmHoxecTBO M, u 3anuceiBatoT: P < M.

Camo MHOXecTBO M ABNsieTCs CBOMM NMOAMHOXECTBOM, T. K. KaXabl anemeHT M
npuHagnexuT MHoxecTBy M. NycToe MHOXeCTBO Takke sBnsieTca nogMHoxecTsom M.

PaboTtas c¢ obbektTamy KakoW-TO OnpedenéHHoOW npupoabl, Bcerga MOXHO
BblAENUTb «CamMoe 0onblloe» WM yHUBEpcanibHOE MHOXECTBO, Coaepaliee Bce
BO3MOXHble nogmMHoxecTBa. [lycTb A — MHOXeCTBO YETHbIX yncen, B — MHOXecCTBO
HaTypanbHbIX Yncen, C — MHOXECTBO 4ucern, KpaTHbIX NATK. Torga cambiM ©0nbLUMM
MHOXeCTBOM, coaepxawmm B cebe MmHoxecTBa A, B n C, a Takke gpyrme nogobHble
MHOXecTBa, OyaeT MHOXEeCTBO UenbiX u4ucen. YHuBepcanbHOe MHOXeCTBO Oyaem

obo3HavaTtb bykson U.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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[ns HarnsaHoro n3obpaXXeHns MHOXECTB MUCMNOSb3YTCA Kpyru dunepa (puc.).

TOYKM BHYTPY Kpyra CYMTaKOTCS 3IEMEHTaMM MHOXXECTBa.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx




KMPK BIFAP® ®I'BOY BO «KI'TY»
MO-15 02 06-O0[.08.M3

NHOOPMATUKA

| C.98/232

1) nepeceyeHunem Byx MHOXecCTB X U Y Ha3blBa€TCA MHOXECTBO UX OOLLMX
3M1EMEHTOB.

MepeceyeHne MHOXeCTB 0603Ha4atoT C MOMOLLbIO 3HaKa N: X N Y.

MycTb MHOXecTBa X N Y COCTOAT M3 OYKB:

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

Y ={y,p, 0, Kk}

OTU MHOXecTBa UMEKT ObLme 3EeMEHTHI: K, O.

X nY ={k, o}.

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

MNX = .

Mepeceyenne mHOXecTB M 1 P ecTb MHOXecCTBO P, a nepeceyeHne mHoxectB8 M u M

eCTb MHOXecTBo M:
MNP =P, M M= M.

o6beanHeHuem OBYX MHOXECTB X 1Y HasblBaeTCs MHOXECTBO, COCTOsILLIEE N3 BCEX

3NEeMEHTOB 3TUX MHOXECTB 1 He coepiKallee HUKaKuX ApYrnx arieMeHTOoB.
Ob0beguHeHne MHOXecTB 0003Ha4valoT C MOMOLLbI 3HaKa .
XUY.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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[Ans Hawmx npumMepos:

XY ={w, Kk 0,1, a,Yy, p}
MuX={13,5,7,9, W,k 0, n, a};
MuUP=M MuM=M.

MoaymainTe, BO3MOXHO N PaBEHCTBO: AUB = ANB.

Mepece4veHne n ob6beauHeEHME BbINONMHATCS ANs NOON Napbl MHOXECTB.
OonofiHeHne — MMEET CMbICI1 He NSl BCEX MHOXECTB, a TONbKO TOrAa, Koraa BTopoe

MHOXECTBO ABJ1AE€TCA NOAMHOXXECTBOM MNMEPBOIo.

MycTb MHOXECTBO P aBnaeTcs NnogMHOXeCTBOM MHOXecTtBa M. gononHeHnem P go M
Ha3blBaeTCs MHOXECTBO, COCTOsILLEE N3 TEX aNeMeHTOB M, KoTopble He Bowwnn B P.
[OononHenne P no M o6osHavaior P: P ={7, 9}.

HononHeHne M o M ecTb nycToe MHOXECTBO, AOMONHEHE NYyCTOro MHoXecTea Ao M

ectb M: M=O. O =M.

MowHOCTbL MHOXeCTBa

MOLLHOCTbIO KOHEYHOIrO MHOXECTBAa Ha3bIBaEeTCs YNCHO ero anemMeHToB. MoLwwHOCTb
MHOXecTBa X o6o3Ha4vaeTcs |X|.

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

Yuncno anemeHToB 00begUHEHUA ABYX HenepeceKatLnXcs MHOXECTB paBHO CyMMe
yucen af1eMeHTOB 3TUX MHOXECTB. Tak, B 00beanHeHnn MHoxecTB M 1 X cogepxutca
10 anemeHTOB: |[MUX| = 10. Ecnun xe MHOXecTBa rnepecekatoTcsl, TO YUCIO
anemMeHToB 06beguHEHUS HaxoanTca cnoxHee. Tak, X cocTouT n3 5 anemMeHToB,
MHOXecTBO Y — 13 4, a ux obbegnHeHne — mn3 7. CrnoxxeHune ymcen

51 4 paét Ham yumcno 9. Ho B aTy cymmy ABaXKbl BOLUSIO YMCIO ANIEMEHTOB
nepeceyveHns. Ytobbl NoNy4YnTb NPaBUNbHbLIN pe3ynbTaT, Hago K YMCHy SIEMEHTOB X
NpnbaBnTb YUCNO ANEMEHTOB Y 1 U3 CyMMbl BbIYECTb YNCIIO ANIEMEHTOB NepeceYveHms.
Mony4yeHHas chopmyna noaxoauT Ang nobbix AByX MHOXecCTB: |[XuY| = |X| + |Y] — |X

M Y|. OTO YacCTHbIN Cnyyan Tak Ha3biBaeMOoro rnpuHLumna BKINOYEHUN-UCKITIOYEHU.

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

[ns cnyvas o6beaMHeHns TPEX MHOXeCTB hopMyra umeeT BUA:

IXoYouZ =X+ |Y]+|Z| - XY= XZ]|=|Y " Z]|+ | XY " Z|.
AHarnorn4yHble doopmyrnbl cnpasefnvBbl U ANs NepeceyeHnss MHO-

XeCTB:

XY= [X] + Y] = [X WY,

XY M Z| = |[X] + |Y] + |Z] = [XOY| = XU Z]| —|Y U Z] + [ XUY U Z|.

Mpumep. B 3uMmHUM o3g0poBuTenbHbIM narepb otnpasnsaetcs 100

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

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

crnopTta. OpraHmMsaTopbl BbISICHWK, YTO BCEro KaTaTbCs Ha cHoybopae ymetoT 30 pebar,

Ha nbbkax — 28, Ha KOHbkax — 42. Bcero ymeHneM KataTtbCs Ha Jibbkax U cHoybopae

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

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

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

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

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

IS~ LnK|=3.

O6beauHeHne MHoXeCTB S, L 1 K — 3T0 MHOXEeCTBO pebaT, yBrekatoLwmxcst XoTs Obl

KaKnm-TO BUOOM CrnopTa.

Mo popmyrne BKMOYEHUN-UCKITIOHYEHNN HAXOQUM:

|ISUL UK|=30+28+42-8—-10-5+ 3 = 80.

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

HW Ha NbbKax, HA Ha KOHbKaXx.

3apaHuna

1.Ecnu MHOXeCTBO X — 3TO MHOXECTBO HaTypanbHbIX YMCeN, AENALLMXCA HaLEeno Ha

2, a Y — MHOXeCTBO HaTypasibHbIX Yncen, gendawmxcs Haueno Ha 3, 1o 4to byaer:

nepece4yeHnemM 3TnNX MHOXECTB,;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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o6beANHEHNEM 3TUX MHOXECTB?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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2.[MycTb MHOXeCTBO X — 3TO MHOXECTBO HaTyparsbHbIX Yucen, JeNnAWwmnxXcs Haueno Ha

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

HanMeHbLllee YNCII0, BXoAsdLlee:
B nepece4vyeHmne 3TnX MHOXXECTB;

B 06beanHeHne 3TUX MHOXKeCTB?

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

yYHUBepcalribHoe MHOXECTBO.

AD

C nomolbto onepaumini 06beanHeHUs, NnepeceyeHnst U OOMNONHEHUs A0

YHMBepcanbHOro MHOXecCTBa BblpasuTe Yepes A, B n C crnegylolime MHoXecTBa:

1)1 U203 U 4 U5 U6;
2)2 U 5;

3)5;

4H2 U405 U 6;
51uv2uU3;

6)8.

4.B nepyto cmeHy B narepe «dyokmn» otabixanu: 30 OTNIMYHMKOB,

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

OTNNYHMKaMK, n nobegutensammn onuMmnuag, 5 — oTNUYHUKaMm1 1 cCnopTCMeHaMu, 8 —

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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crnopTtcMeHamMun n nobegutenammn onumnmag, 3 — 1 OTNIMYHMKAMU, U cnopTtcMeHamu, 1

nobeautenamu onumnuag. CKonbko pebaT oTabixano B narepe?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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5.CTapLueknacCHUKN 3anosiHsmM aHKeTy ¢ Bornpocamm 06 ak3aameHax no Bbidopy.

Okasanocb, 4To Bblbpanu oHn NHpopmMaTrKy, punsnky n obiectsosHaHue. B knacce 38
y4yeHukoB. ObLecTBo3HaHue BbIbpan 21 y4eHuK, NPUYEM Tpoe N3 HUX Bbibpanu eweé n
nHpopmaTuky, a wectepo — ewwé n pmsmky. OanH ydeHuk Bbibpan Bce Tpu npeameTa.
Bcero nHgopmatuky Boibpanu 13 y4eHUKOB, NATEPO U3 KOTOPbIX YKa3anu B aHKeTe ABa

npeameTa. Hago onpeaennTb, CKOMBKO e Y4eHUKOB BbiOpanu ousmky.

Bb1800bI U ripednoxeHusi o rnpodesnaHHoU pabome
CodepxaHue omyema:

HanmeHoBaHMe NpakTUYecKoro 3aHATUS

Llenb 3aHATUSA

BapwuaHT 3agaHus

Cnncok ncnonb3yembiX CTOYHUKOB

BbiBOAbLI M NpeanoXeHus

,El,aTa M noanncb KypcaHTa u npenogaBsartesnd

Bonpochbl 0risi caMorposepKu:

YTO Ha3bIBalOT MHOXECTBOM?

YTo Ha3bIBalOT NnepecevyeHmeM ABYX MHOXeECTB?
YUTto Ha3biBalOT 06 beANHEHNEM OBYX MHOXECTB?
UTo Ha3bIBaAOT NOAMHOXECTBOM MHOXECTBA?
YTO Ha3bIBaAOT MOLLHOCTLHO MHOXECTBa?

UTo no3sonseT BblMUCANTL (hopMyna BKITHOYEHUN-UCKITIOYEHNIA?

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

Llenb 3aHsmust:

1.Mo3HaKOMNUTEL 0BYYaOLLNXCH C OCHOBHBIMW MOHATUAMM Teopun rpados;
UcxodHble Teopemudeckuli Mamepuari, cxeMbl, 3a0aHusi 0 eapuaHmam

CodeprxaHue u rnopsiOoK 8bINOHEHUS:
N3yunTb TEOPETMYECKYIO YacTb

BbIinonHUTL 3agaHus

Teopemu4eckasi Yacmb

NMoHsTMe rpaca

pac — 3TO MHOXECTBO TOYEK UMW BEPLUMH U MHOXECTBO NUHUK unu pebep,
coeaVHSAILWNX Mexay cobon Bce unm 4acTb 3TUX TOYEK.

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

[Ba pebpa, y KOTOPbIX eCTb obwas BEpLUMHA, Takke

Ha3bIBAOTCACMEXHBIMU (NN COCEAHNMM).

Puc. 1. 'pad ¢ wecTblo BepwMHaMn n cemMbio pebpamm
AnemeHTbI rpada
MNeTtns — 370 Ayra, HavyanbHasa N KOHEYHasa BepLUMHa KOTOPOW CoBMaaatoT.
[MycTbiM (HyneBbIM) Ha3biBaeTcs rpad 6e3 pebep.
[MonHbIM Ha3biBaeTcA rpad, B KOTOPOM Kaxable ABE BEPLUMHbI CMEXHbIE.

Hynesou rpad — rpady, COCTOAWNN U3 KU30NMPOBAHHBIX» BEPLUNH.

o o ©

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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Puc. 2. Hynesown rpac
HenonHbin rpad — rpadbl, B KOTOPbIX HE MOCTPOEHbLI BCE BO3MOXHbIE pebpa.

A A
lr---\"'\—\. P\\
IIII H-\"JJII-\.___._\\
/ [
d ! I
B J
B

Puc. 3 HenonHein rpad
CrteneHb rpacpa

KonnyectBo pébep, BbIXOOAWMX U3 BEPLUMHBbI rpada, HasblBaeTCs CTEMEHbLIO
BepLwuHbl. BeplwuvHa rpada, nmetowana HeYeETHYH CTeneHb, HasblBaeTCa HEeYeTHOW, a
YETHYIO CTeneHb — YETHON.

Ecnn cteneHn Bcex BeplunH rpada paBHbl, TO rpad HasbiBaeTCs OAHOPOOHbLIM.

Taknum obpasom, noboKr NOMHbIN rpad — OAHOPOAHbLIN.

Kpy>xku Ha3bIBaKOTCSA
BEpPLUMHAMKU rpada, NMHUM CO o TN QH« g ”“al
| } \ T Y
cTpenkammn -  gyramu, 6es \ ;/6-_# " :;h_,
,: e e
cTpenok - pebpamu. pad, B S/ - y /P‘QI.
. /7 —® . S >
KOTOPOM HanpasneHne NuHUi He i,/ A e (T S E../’
| o - M‘ff
BblaenseTcs (BCce NMHUK
ABNSOTCA pebpamu), puc.1

Ha3bIBAeTCA HEOPUEHTUPOBaHHLIM (puc. 1, A); rpad, B KOTOPOM HanpaBrieHne NUHUN
NPVHUMNMANbHO (NMHUW SBRAKOTCS Ayramun) HasblBaeTca OpUEHTUpOBaHHbIM (puc. 1, B).
OpueHTUpoOBaHHbIN rpac

Mpad HasbiBaeTCsl OPUEHTUPOBAHHBLIM (MK oprpadom), ecnmn HekoTopble pebpa

UMEKT HanpasneHne. 3TO 03Ha4YaeT, YTO B oprpade HekoTopas BepLunHa MOXET BbITb
coegvHeHa C [OpyroM BepwwmHoOW, a obpaTtHoro coeguHenna HeT. Ecnm  pebpa

OPUEeHTUNpPOBaHbI, YTO 00bIl4YHO NoKa3bIBatOT CTpelikamMu, TO OHU Ha3bliBakOTCA Ayramn.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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Puc. 4. OpueHTnpoBaHHbIn rpad
OpueHTUPOBaHHLIN U HEOPUEHTUPOBAHHbBIV rpadbl

— ¥

) *—5 )

\ - ! \ /
\ / ! -

| # — y
y #
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Puc. 5. NMpumepbl HEOPMEHTUPOBAHHOIO U OpUEHTUPOBaHHOrO rpados (A n b)

3aganue 1. MNMocTtponTb rpad No 3agaHHOMY YCrOBMIO:

B copeBHOBaHusx no dytbony ydvacteyloT 6 komaHg. Kaxagyw u3 komaHg
obos3Haumnun bykBamn A, B, C, D, E n F. Yepe3 Heckonbko Heaenb HEKOTopble U3
KOMaHZ yXXe cbirpanv apyr ¢ Apyrom:

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

DcAEF
E c B D,F;
F c A B,D.

OTBeT:

3agaHue 2.
Onpegenutb n3obpaxatoT N purypbl Ha pUCYHKE OOMH M TOT XKe rpad Unm Her.

]

A B

8
= b
1. 2) 3)

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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OtBeT: PuUcyHOK 1 M pUCYHOK 2 sBRSOTCA M300paxeHuamu opHoro rpada.

PucyHok 3 nsobpaxeHuem gpyroro rpada.

MyTb B rpade
[MyTém B rpacbe HasbiBaeTCA Takad MocrnegoBaTeNlbHOCTL pebep, B KOTOpOK
Kaxable OBa cocefHux pebpa wumeloT O0OLWYyO BeplMHYy U HUKakoe pebpo He

BCTpe4aeTCA Bbonee ogHoro pas3a.

3a,gaHMe 3. OI'Ipe,D,eJ'II/ITb Kakad Wn3 nepevyYncrieHHbIX nocnegoBaTenbHOCTEN

I'IyTéM HE ABJIAETCA.

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).

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

MyTb HasblBaeTCsl NPOCTbIM, €CMNM OH He MPOXOAUT HWU Yepe3 OAHY M3 BepLUMH

rpacpa 6ornee ogHoro pasa.

3agaHue 4. OnpegenuTe, Kakme nocnegoBatenbHOCTM pebep ABNATCA NyTAMM,

N Kakne n3 HUX NnpocTble. Ecnn nocnegoBaTenbHOCTb He 4ABMsieTCA nyTeéM YyKaxXunte

noyemy.
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).

LokymeHm ynpaenaemcs rpoepaMmMHbIMU cpeocmeamu 1C: Kornneox
lNposepb akmyanbHOCMb 8epcuUU 0 opuauHay, xpaHsuwemycs 6 1C: Konnedx
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OtseT: NepBas, BTOpasa n YyeTBepTas NocneoBaTernibHOCTU ABASITCS NYTAMU, a
TpeTbs HeT, T.K. pebpo (A1, A4) noBTopsaeTcs.

MepBas wn BTOpas nocCnedoBaTeNbHOCTbL SABMASKTCA MNPOCTbIMU  MYTAMU, a
yeTBepTas HeT, T.K. BepwunHbl A1 n A4 noBTOPSAIOTCA.

NMoHaATMe unkna B rpacpe

LInknom HasbiBaeTca NyTb, B KOTOPOM COBMaAalT ero HayarnbHas U KOHeYHas

BEPLUNHbI.

[MpoCTbIM UMKIOM B rpacbe Ha3blBae€TCA UUKI1, HE I'IpOXOD,FILLI,I/II?] HN 4Yepel3 OOHY U3

BEpLUMH rpacha 6onee ogHoro pasa.

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

b) 6 pebep;

c) 5 pebep;

d) 10 pebep.

Kakne 13 aTux UuKrnoB ABMSKOTCS I'IpOCTbIMI/I?

OrtseT:

Pelwwenwve:

a. (AB, BC, CE, EA), (CD, DA, AB, BC), (EB, BC, CD, DE) n 1.4. — npocTble
LUMKNbI.

b. (DB, BE, EA, AB, BC, CD), (EC, CA, AB, BC, CD, DE) ut.A4. — U1Ksbl.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuUU 0 opuauHay, xpaHsuwemycs 6 1C: Konnedx
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c. (AB, BC, CD, DE, EA), (AC, CE, EB, BD, DA) ut.4. — NpoCTbleL1KIIbl.
(AC, CE, EB, BD, DA, AB, BC, CD, DE, EA), (EB, BD, DA, AC, CE, EA, AB, BC,
CD, DE) n 1.4. — UMKrbl.

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

2 Kaxxgoe pebpo e 13 E MHUMAEeHTHO POBHO ABYM BepLUMHAM V', V"', KOTOPbIE OHO
coeauHsieT. NMpn aTom BeplumHa V' 1 pebpo e HasbIBalTCA MHUMOEHTHBIMW ApYr Apyry,
a BepLUHbI V' 1 V" Ha3blBalOTCA CMEXHbIMM.

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

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

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

6 [lpad, He cogepxawumih OpUEHTMPOBaHHbIE pebpa (gyrv), HasbiBaeTcs
Heorpadgom.

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

8 KoHeuHbIl rpad - uncno BepLUnH n pebep KOHEYHO.

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

10 MonHbin rpad - rpad 6e3 netenb M KpaTHbIX pedep, kaxaas napa BEpPLUUH
coeanHeHa pebpom.

11 JlokanbHaga cTeneHb BEPLUMHbI - YNCno pebep en MHUMAEHTHbIX.

12 BHeorpade cymma CTeneHen Bcex BEpLUMH paBHa yABOEHHOMY vncny pebep
(nemma o pykonoxaTtusx). [NeTns gaet Bknag, paBHbiA 2 B CTENEHb BEPLUMHbI.

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

14 T[padbl paBHbl, €CNM MHOXECTBa BEpLUMH W WHUMAEHTHbIX UM pebep

coBMagator.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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15 Mpadpbl, oTNMYatoLWmMecs: TONbKO HymMmepaumen BepLluvH 1 pebep, HasbiBaloTCS
N30MOPGHbLIMMU.

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

17 Matpuua wHumaeHTHocTu: [lo BepTUKanuM yKasblBalOTCHA BEpLUMHbLI, MO
ropu3oHTanu - pebpa. aij=1 ecnuv BepLUMHa i MHUNOEHTHA pPebpy j, B NPOTUBHOM Crly4ae
aij=0. Ecnn pebpo - netnsa, TO aij=2. MaTpuuen WHUMOEHTHOCTU (MHUMOEHLMN)
OPVEHTUPOBAHHOIO rpadpa HasblBaeTcsl maTpuua, Afs KOTOpou aij=1, ecnu BepLlnHa
ABNAETCA HayanoMm ayru ,aij= — 1, ecnu ABNsSeTCa KOHUOM Ayru, B OCTanbHbIX Cydasax
aij=0.

18 MaTpuua CMeXHOCTM - KBagpaTHasi cuMmMeTpudHaa Mmatpuua. [lo
rOPU3OHTanNM 1 BepTUKanu - Bce BepLUMHbI.aij= 4yncno pebep, coeguHsaoLee BepLUNHbI
i,j. MaTpuuen CMEXHOCTU OpPUEHTUPOBAHHOIO rpadpa HasbiBaeTcs MaTpuua, Ans
KOTopoW aij=1, ecnu BepLUMHa ABMSETCS HA4Yanom Ayru, B oCTasnbHbIX criydasax aij=0.

19 MapwpyT - nocrnegoBaTenbHOCTL pebep, B KOTOPLIX Kaxable ABa COCEAHUX
pebpa nmetoT obLLYIO BEPLLUHY.

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

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

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

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

24 CBs3aHHbIN rpad - ecnn Bce €ro BEPLUMHbI CBA3aHbI.

25 lMnocknn rpac - rpad ¢ BeplIMHAMKU, PACMOSIOXKEHHBIMUA Ha MSIOCKOCTU U
HenepecekarLwmmmca pebpamu.

26 BepwuHbl rpadha, KOTOpble HE NpUHaAnexaTt HU ogHOMY pebpy, HasbiBalTCSA
N30NMPOBAHHBIMMU.

27 [epeBo - cBA3HbIN rpad 6e3 LUMKNOoB.

lMpumep 8bINOHEHUS:

McxoaHble gaHHble:

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

BEPLUUH.
LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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| C.112/232

V={1; 2; 3; 4,5, 6},E ={a; b; c; d; e}
E={(1; 4); (2; 5); (2; 6); (3; 4); (3; 5)}

PelueHune:

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

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

2 CocTtaBuM MaTpuuy cMexHoctu. B nepBom ctonbue wu nepeBon CTpoke

Bbinniem BepLLUUNHbI. Pe6py a MHUMOEHTHbI BEPLUNHbI 1 n 4, cnepgoBaTenbHO B KONOHKE

1 n cTpoke 4 ctaBum 1, a Takke konoHke 4 n ctpoke 1 ctasum 1. Pebpy b nHUngeHTHbI

BepLUHbI 2 N 5, cnegoBaTenbHO B KOSIOHKE 2 B CTPOKE 5 M KOJTIOHKE 5 CTpoKe 2 cTaBuMm

1 n 1.4. OcTanbHble a4enkn Tabnuubl cogepXat Hynu.

3 CocTtaBum maTpuudy MHUMOEHTHOCTW. B nepsom ctonbue BbINULEM BEepLUUNHbI,

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

KONoHke a B cTpoke 1 u ctpoke 4 ctaBum 1. Pebpy b MHUMOEHTHbI BEPLUMHBLI 2 N 5,

cnepoBaTenbHO B KONOHKE b B cTpoke 2 1 cTpoke 5 ctaBum 11 T1.4. OcTanbHble a4enkn

Tabnmubl 3anosiHsaem HyJIaMun

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

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

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

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

q =5 (pebep 5)

NcxoaHble AaHHble:

23apaTtb rpad, npeacTtaBneHHbI MaTpuUen WHUMAEHTHOCTU, anrebpanyeckn,
rpadpuyeckn u mMaTpuuen CMexHOCTH, npeobpasoBatb rpad B MSIOCKAN, BbIMUCIUTL

cTteneHun ero BepLinH

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

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

Lo j-1{1 |00

oo f0o)]-1{0[f0

0|0 Lo 1[0

| | W] ke

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

=al

01 L T 1

PeweHue:

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

2 Pebpo a BbIXOAUT U3 BEPLUMNHBbI 2, T.K. B A4yerke (2; 1) ctouT 1, a npuxoauT B
BepwwuHy 1 (B suenke (1; 1) Haxogutea -1) u 1.4.

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

3M306pasnm rpad, coeqmMHMB BEPLUNHBI, 3TOT rpad yxe Nrockui, T.K. pebpa He

nepecekarTCcA:

4 CocTaBuMM MaTpuLly CMEXHOCTMW.

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

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

Ln

1

= 2 O

o 2| 2

2
3
4
5
6

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

= 2 2 2

P1 (1) +p1(2)+p1(3)+p1(4)+p1(5)+p1(6)=6
P2 (1) +p2 (2) + p2 (3) + p2 (4) + p2 (5) + p2 (6) = 6

q = 6(pebep 6)

3aodaHus

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

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

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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5 4
2.

3 HeorpadbV = {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
o 5
4.
alblec|d|e|f|g|h|i
L{1|j1r{ojofojojofojo
2(1(of1jrjfojofoj1r|o
Jjojojojofryryojo|o
4|01 {0j0O[O0O]0O]O 1
s|{ofojojr{rjo[rjo|o
6|00 [1|O[O) T 1}{0O]1
5.

Bbi80o0bi u npedrioxeHusi o npodenaHHoU pabome

CodepxxaHue omyema:

1. HaumeHoBaHMe NpPaKTUY4ECKOro 3aHATUS

Llenb 3aHATMSA

BoiBogbl 1 n peanoxeHunsa

a kb 0N

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx

Cnucok ncnoJib3yemMblX NCTOYHUKOB

[aTta n nognuce KypCaHTa 1 npenogaBsatend
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Bonpocbki 0nsi camonpogepKu:

1. YT0 Takoe rpad?

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

4 Y10 Takoe KpaTHble pebpa?

5 Yo Takoe Heorpad?

6 YUTo Takoe oprpad?

N306pasuTe rpacdmyecku:

7. HeopueHTMpoBaHHOE 1 OpuUeHTMpoBaHHOE pebpo;

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

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

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

10. MNonHbIN HEOPUEHTUPOBAHHbLIN rpad Ha TpeX, YeTbIpex 1 NATN BepLUMHAX;
11. HenonHbI OpUEHTUPOBaHHBIN rpad Ha NATU BEPLUMHAX;

12. MNeTnto rpada.

13. Uukn rpada.

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

Llenb 3aHsmusi:

1.06006WMTb U cUCTEMATU3NPOBATL 3HAHUA O rpadax, NX BU4ax U CBOMCTBAX;
2.paccMoTpeTb TuUMbl 3aday, KOTOPble MOXHO pelwnTb C MCMNOoNb30BaHWEM
rpacos;

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

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

CodepxxaHue U nopsiOoK 8bINMOSIHEHUS 3a0aHus:
N3yunTb TEOPETMYECKYIO YaCTb

BbinonHuTb 3agaHunsa

Teopemu4eckasi Yacmb

Mpn peweHnn rnorndecknx 3agad no WHoOpMaTMKE YacTo npuxoauTcA
cTankMBaTbCs C 3aaHUsIMKU, KOTOPble BbI3bIBAET 3aTpyaHeHWe npu pewieHnn. Ecnn xe
nocTpouTb rpad, TO 3adada CywecTBEHHO ynpouwiaeTtcsa. Teopus rpacoB nos3sonset
pewaTtb Hanbonee nerkum cnocobom, HarnsgHO MHOrMe forndeckme 3agayvm, Kotopble
CrMOCOOCTBYIOT Pa3BUTUO MbIWNEHN W uHTennekta. CnoBo «rpad» 0O3HavaeT
KapTUHKY, rae HapucoBaHO HECKOSIbKO TO4YeK, HEKOTOpble W3 KOTOPbIX COeAUHEHbI
nuHuamu. Mpadamm aensTca 6nok — cxemMbl nporpamm gns 3BM, ceteBble rpadukm
CTPOUTENbLCTBA, A€ BEepLUHbl — COObLITUS, O3HayalwWMe OKOoHYaHua paboT Ha
HEKOTOpPOM y4yacTke, a pebpa, cBaA3biBalOWME 3TU BEPLUUHbI, - paboTbl, KOTOpble
BO3MOXHO HadaTb MO COBEPLUEHMM OOHOr0 COObITUSE U HEODOXOAMMO BbLINOSMHUTL ANS
COBepLUEHMS criegyoLero.

3apava 1. Mexay HacenéHHbiMu nyHkTamn A, B, C, D, E, F nocTpoeHbl Joporu,
NPOTSKEHHOCTb KOTOPbIX nNpuBedeHa B Tabnuue. OTcyTcTBME uucna B Tabnuvue

O3Ha4aeT, 4To I'IpFIMOI7I Aoporn Mmexay nyHKTamm HeT.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx




KMPK BIFAP® ®I'BOY BO «KI'TY»
MO-15 02 06-O0[.08.M3

NHPOPMATUKA | C.118/232
A D E F
A 3 4 7 14
B 5
C 2
D 5 2 5 8
E 5
F 14 8 1

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

nepensnratbCA MOXXHO TOJIbKO MO YKa3aHHbIM B Tabnuue agoporam.

PelweHue:

AF=14

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

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

3apava 2

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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Ckonbknmu cnocobamm MOXXHO paccaguTb B psf Ha Tpy CTyna TPEX CTYAEHTOB?
BbinucaTb BCce BO3MOXHbIE Criyyau.

PeweHne aton 3agauv ygobHee Bcero npeactaBuTb B Buae Aepesa. 3a ero
KOPHEBYO BEPLUMHY BO3bMEM MPOM3BOSIbHYIO TOUKY nnockoctn O.

Ha nepBbIf CTYyNn MOXHO nocaguTb NOOro n3 TpéxX CTyaeHToB — 0603HaUYUM KX

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

O

A B C
Puc. 1

Mocague Ha nepBbIM CTyn cTygeHTa A, Ha BTOPOW CTyn MOXHO MOCaauTb
ctygeHta B vnn C. Ecnu ke Ha nepBbI CTyn csaaeT B, To Ha BTOPOW MOXHO nocaguTtb
A vinu C. Ecnu Ha nepBbiv cTyn cageT C, To Ha BTOPOM MOXHO ByaeT nocagntb A unu

B. OT0 cooTBETCTBYET Ha CXxemMe OBYM BETBSAM, MCXOASLMUM M3 KaXOOW BEpPLUMHbI
nepBoro ypoBHsi (puc. 2).

7 AT

Puc. 2

OueBngHo, 4TO TpeTMVI CTyn B KaXAom cCliy4yae 3aMMET OCTaBLUMKICA CTYOEHT.

C A C A

OTo COOTBETCTBYEeT OAHOM BETBM [epeBa, KOTopasi «BblpacTaeT» Ha Kaxaon u3

npeablaywnx setTesen (puc. 3).

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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Pre. 3

Bbinvwem Bce nyTn OT BEPLUMH NEPBOrO YPOBHS K BEPLUMHAM TPETLErO YPOBHS:
A-B-Cy A-C-B, B-A-C, B-C-A, C-A-b, C-B-A. Kaxgbihn wu3 BbINMUCaAHHbIX MNyTEN

onpenensieT oanH M3 BapuaHTOB pacCaXKmBaHWUS YYEHUKOB Ha CTynbsi. Tak Kak Apyrux

nyTen HeT, TO NICKOMOE Y1CIo cnocobos — 6.

D,epeBo MOXHO HE CTpPOUTb, €CIin He Tpe6yeTc;| BbINMNCbIBATb BCE€ BO3MOXHbIE

BapuaHTbl, @ HY>KHO MPOCTO yKasaTb MX YMCro. B aToM cnyyae paccyxaaTtb HY>KHO Tak:

Ha NepBbIA CTYST MOXHO yCcaanTb OOHOr0 U3 TPEX YeroBek, Ha BTOPOW — OOHOro u3

[IByX OCTaBLUMXCSl, Ha TPETUIN — oAHOro octaslwerocs: 3-2-1 = 6.

3aoaHue1

[nsa paHHoro rpada HanTM HaukpaTyanllee paccTosaHne ot S o F

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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3adaHue 2

Mexngy HacenéHnHoiMn nyHktamm A, B, C, D, E, F nocTtpoeHbl poporu,

I'IpOTFI)KéHHOCTb KOTOpPbIX NMpnBegeHa B Tabnuue:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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VHOOPMATUKA [C. 1221232

% 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 anuHy Kpatyanwero nytu mexay nyHkramu A u F. lNepegsuratbces
MOXHO TOJSIbKO MO Joporam, NPOTSKEHHOCTb KOTOPbIX YKka3aHa B Tabnuue.

3adaHue 3

B Tabnuue npuBedeHa CTOMMOCTb nepeBo3ok mMexay NATbIO
Xenes3HoAopPOXHbIMW CTaHUMAMM, 0603Ha4YeHHbIMK BykBamn A, B, C, D u E. MNoctpontb

CXeMy, COOTBETCTBYIOLLYIO Tabnuue.

3adaHue 4
Ha pucyHke — cxema popor, cBasbiBaowmx ropoga A, b, B, I, O, E, K. o
KaXKOon gopore MOXHO ABUraTbCH TOSIbKO B OAHOM HanpasfeHuUn, YKka3saHHOM CTPESTKON.

CKonbKo cyLiecTByeT pas3nuyHbix nyten ns ropoga A B ropog K?

Bbi80o0bi u npedrioxeHusi o npodenaHHoU pabome

CodepxaHue omyema:

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

BapwnaHT 3agaHus

CnncoK ncnonb3yembiX MCTOYHUKOB

BbiBOAbl M NpeanoxeHus

2 o oA

[aTa 1 noanuck KypcaHTa 1 npenogasaTtens

Bonpocbki 0nsi camonposepKu:

1. Ckaxute, 4TO Takoe rpad?

2. 410 ABnNsieTcs BepwmHaMmmn n pebpamm rpacga?

3. Kakou rpad MOXXHO Ha3BaTb B3BELLUEHHbIM?

4. Kakon rpad MOXHO Ha3BaTb CEMaTUYECKOWN CETbIO?

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

Llenu 3aHsmusi:

1.ChopmupoBaTth npeacraBneHne o6 anroputme n ero CBOMCTBax;

2. CdopmupoBaTth npeacTtasneHne o crnocobax nx onmcaHnsa anropuTmos;

3.CdhopmunpoBaTtb NpeactaBneHne o Tunax anropuTMoB;

4. CchopmupoBaTb NpeacTaBNeHNE O NIMHEMHOMW W YCIOBHbIX anropuTMUYECKNX
KOHCTPYKUNSAX;

5.Hayunte cosgaBaTb TpacCUpPOBOYHbIE Tabnuubl JIMHEMHOW W YCIOBHbIX
anropuTMUYECKNX KOHCTPYKLINA.

6. Popmmposatb OK5, OK6, J1P26, JIP30

UcxoOHble OaHHbIe: TeopeTUYecKuin matepuman

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

onpeaensieTcs ¢ NOMOLLbIO TPAaCCUPOBOYHbIX TabnuL,.

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

Cnoeo aszopumm nNpouUCXOOUT OT JATUHCKOW (POpMbl HanMCaHUs WUMEHMU
BefIMKOro martematmka |IX Beka Anb-Xope3mu, KOTOpbI cdopmynupoBast npasuna
BbINOSTHEHNSA apNPMETUIHECKUX OENCTBUN.

lMepBoHayanbHO MNO4 anropyMTMamu MOHMMaNM TOSbKO MNpaBuna BbINOSIHEHUSA
YeTbIpEX apudMeTUYEeCKNX AENCTBUN HaJ MHOTO3HAYHbIMK YNCaMN.

AnroputM — onucaHue nocrnegoBaTenbHOCTM AencTBuir (nNnad), cTporoe
NCMOSTHEHNE KOTOPbIX NPUBOAMT K PELUEHUIO MOCTaBMEHHOM 3a4a4ymM 3a KOHEYHOE YNCHO
LIaros.

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

a2 anzopumma — 3TO KaXoe OoTAeNlbHOe AenUCTBUE anroputma.

UcnonHumenb — 370 OOBLEKT, YMEWLMA BbINOSMHATL onpeaeneHHbln Habop
aencteun. MicnonHutenem MoxeT BbiTb YerioBEK, pODOT, XKMBOTHOE, KOMMNbIOTEP.

Cucmema komaHO ucnonHumensi (CKU) — 5710 Bce KOMaHObl, KOTOpble
NCMONHNTESNb YMEET BbINONHATD.

Cpeda ucnonHumens — o6CcTaHOBKa, B KOTOPOW OYHKLMOHMPYET UCMONHUTENb.

Ceolicmea aneopumma:

e [IncKpeTHOCTb - (NPepbIBHOCTb, pasgesibHOCTb) — pasbueHne anroputMma Ha
waru

L] Pe3yJ'IbTaTVIBHOCTb - NnoJyty4eHne pegsyribtata 3a KOHe4YHO€ KOJin4eCTBO LaroB
e MaccoBoCTb - UCNOSIb30BaHNE anroputma angd peweHnd ogHOTUMNHbIX 3agad

e KOHEYHOCTb - Kaxmoe [encTBMe B OTAENbHOCTM M anroputm B LENOM
OOIMKHbI UMETb BO3MOXXHOCTb 3aBepLUEeHUs
e [leTepMMHUPOBAHHOCTb - (ONpPeAeneHHOCTb, TOYHOCTb) — KaXkgoe OeicTBue

OOJITKHO BbITb CTpOro n HegByCMbICI1€HHO ornpeaneneHo

Cnoco6bl 3anucu anroputMoB (6noK-cxema)

YcnoBHoe 0003HavYeHue HasHauyeHue bnoka

O Hauyano vnu koHew anropntma

BBoa vnn BbIBOA JaHHbLIX.
ﬂyrmaeﬂﬂemm npozpammHbimu cpedcmeamu 1C: Konnedx

lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx



MO-15 02 06-O0[.08.M3

KMPK BIFAP® ®I'BOY BO «KI'TY»

NHOOPMATUKA | C.125/232

BHyTpu 6noka nepevmcnsioTcs faHHble Yepes 3ansiTyio.

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

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

O

CoegnHnTenbHbIN ONOK

Bbnok BbiBoaa nHopmMaumm Ha neyaTawollee
YyCTPOMCTBO

[
<

Bnok BbiBoAa MHopmMaumn Ha aKpaH gucnnes

 ———

HanpaBneHue.

Anezopummbi Mo2ym 6bimb 3a0aHbl:

CnosecHo- CnoeecHoe 3agaHue onuchbiBaeT arroputM C nomolLlbo CIioB "

npearnoXeHu N €CTECTBEHHOrO s3blKa.

TabnuyHo- Tabnu4yHoe 3ajaHve CNYyXWT ONs NpencTaBneHus anroputMa B

dopme Tabnuy

@opmyrnbHO — PopMysibHOe 3a0aHue pacYETHbIMM opmynamu.

lpozpammod- 3adaHue npo2paMMbl Ha S3bIKe MPo2paMMUpPO8aHUs]

I'pad)uqecme- 3agaHne unn 6/10k-cxema — cnocob npencrasrieHna ariroputMma

C NOMOLLbIO reoMeTpU4eCKnxX cbvlryp, Ha3blBaeMbIX 6J10KaMu.

Tunbl anropuTmMoB

AnroputmMsl 6bIBaIOT:

e  JIUHeUHble
e paszsemerisoujuecs

e  yUKu4yeckue

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

/:l,pyroﬁ, Ha3blBaeTCs JIUHEUHbIM asieopummMom.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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B pa3seemensiowjuecss anzopummbl BXOOUT YCNoBue, B 3aBUCUMOCTU OT
BbIMOMHEHUA UMM HEBLINOMHEHUA  KOTOPOrOo  BLIMOSIHAETCA Ta WAM  UHas
nocrnegoBaTenbHOCTb KOMaHA (cepun).

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

Ycnoesue moxeT ObITb MO0 NCTUHHBLIM, TMOO NOXHbIM.

Yenosue

Ql

‘ Cepun 1 ‘ | Cepua 2 |

Ly

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

B anroputMuyeckon CTPYKTYpe «UUKI» Ccepuss KomaHa (Teno uukna)
BbIMNOJTHSETCH MHOIOKPaTHO.

LiMknnyeckme anroputMmyeckne CTpyKTypbl ObIBalOT ABYX TUMOB:

- UUKIbl CO CYEMYUKOM, B KOTOPbIX TEMNO LMKMa BbINOMHSAETCSA onpeaenéHHoe

KOJIN4eCTBO pas;

Teno umkna

- UUKITIbl C yCcrioguemMm, 8 KOMmMOPbIX mersio UuKria 8bINOJIHAEMCA, IoKa ycsioeue
UCMUHHO.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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Ycnoene

‘ Teno unkna ‘
l—_Lﬁ

Mpumepbl BbiNonHeHUs 3agaHuin paboTbl

NHPOPMATUKA | C.127/232

Mpumep 1. OnpegenuTb nnowagb Tpaneuum nNo BBEAEHHBbIM 3HAYEHUSIM

ocHoBaHun (a n b) u BeicoTbl (h).

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

{ Havano >

!

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

¥

Brigog S
v

C KoHey )

PucyHok 1. Brnok-cxema SIMHENMHOro anroputMa

Mpumep 2. laH anroputm B BUAe 6nok-cxemol (puc. 11).

Haaamno

Hantn A, B, C, D, ecnu nsHa4anbHo:

a)A=0,B=0,C=5,D=10 D=C
PesynbtaTt paboTbl anroputma onpeaensieTcs ¢ NoMoLLbio S

TPacCMPOBOYHbIX Tabnuu;:

a) A=0, B=0, C=5, D=10.

Lar 1
A 0

B 0

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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MNcxogHble 3HadeHnss| C 5
D 10
A 0
PesynbTar B 0
BbIMOMHEHNS C 0
D 5

BbiBoa 0,0,0,5

3Ha4YeHUn

Mpumep 2. Onpepenuntb cpegHee apudMeTudeckoe ABYX 4YMCeSN, ecnv a

nonoXxuTensHoe 1 YyactHoe (a/b) B NpOTMBHOM cry4vae.

3anucb anroputMma B Buae 6riok-cxemol (puc. 2):

Hauano

PucyHok 2. brnok-cxema anroputma ¢ BeTBfiEHMEM

3adaHue 1

PeannsoBaH HEKOTOPbLIN anroputMm B BMae Onok- cxembl. Hantn A, B Ha
BbIxo4e Onok-cxemMbl C  3anoflHEHME TPacCUPOBOYHBLIX Tabnuuy, ecnu

M3Ha4val1bHoO, :

Havarno

10 BapuaHT A=2, B=4;

1 sapunaHTt A=0,B=0;

2BapuanT A=0,B=5; 11 BapuaHT A=12, B=24; ;’1
3 BapuaHT A=10,B=20; 12 Bapuant A=11, B=19 =y
4 BapvanT A=10,B=10. 13 BapuaHT A=3, B=3; r::f
5 BapuaHT A=3, B=0; 14 BapuaHt A=2, B=7, 135.1%0;:
6 BapuaHT A=0, B=2; 15 BapmaHT A=19, B=20;

-KOHeu
LokymeHm ynpasnsemcs npo2paMmmMHbIMU cpedcme: K
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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7BapuaHT A=1,B=2; 16 BapmaHT 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. OnpegenuTb
nepumMeTp 3Toro TpeyronbHuka (P)cC 3anonHeHMeM TpacCUpOBOYHbLIX Tabnuuy (cm.

GnoK-cxemy Ha puc.), ecnu:

Havamno

a) a=3,b=4;
6) a=0,b=3;
5)a=6,b=8;
ra=9,b=12.
3adaHue3.

PeanusoBaH HekoTopbii anroput™ B Buae 6nok- cxembl (puc.). Mo aaHHoWM

BGroKk-cxemMe BblMMCNUTDL S, 3anofHUTb TPACCMPOBOYHbIE TabnuLbl, €Crn:

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
3adaHue4l. a

HaHa 6nok-cxema (puc.19). HavanbHble ycnosus: a=8, b=2. Torga nocne
NCMNOMHEHUS anropuTMasHayeHe nepeMmeHHon g byaeTt paBHoO ...

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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Ha4alo
/ BROZ 4, b/
I
g=va*b
Pwuc. 19

3adaHueb. Bblumcnntb 3HadeHue dyHkuun y. PesynbTat paboTbl anroputma
onpeaensieTcs ¢ NOMOLLbIO TPAaCCUPOBOYHbIX Tabnuu:

(cm. Bnok-cxemy Ha puc.), ecnu: a) x=0; 6) x=1; B) x= — 5.

{ xasado

SBEBeaiitTe = /

{ xoxzerx ]

3adaHueb. Vicnonb3aysa Grok-cxemy (puc.), HalUTU KOPHU 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 Onpeaensietcsl C MOMOLLb TPaCCUPOBOYHbIX

Tabnuy

3adaHue7. Peanu3oBaH HEKOTOPbLIN anroputMm B Buae Grok- cxembl (puc. 22).

Yrto nony4ynTcA Ha Bbixoae BGnoK-cxembl, ecrnu:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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Ha'1ano

a) x=0, y=1; 6) x=2, y=4; B) x=6, y=07?

PesynbTtaT paboTbl anroputMa onpeaensieTcss C MOMOLLbI TPaCCUPOBOYHbIX

Tabnuy,

3adaHue8. Ha 6nok-cxeme (puc. 23) npeactaBfeH anropuTM BblYUCIIEHUS

CTOMMOCTU MOKYMNKN C y4ETOM CKUOKU, rae a — LueHa, b

— KONMYecTBO, s — cymMa. Kakon GygeT pesynbTaT Ha Bbixoge OMnok- cxembl,

ecnu:
(navano

a) a=50, b=8;

6) a=200, b=5;

B) a=300, b=1;

r) a=800, b=4? it

PesynbTat paboTbl anropuTtMa onpenensieTcss ¢ MOMOLLbI TPaCCUPOBOYHbIX
Tabnuy

Bbi1600nbI1 u npednoxeHusi o npodenaHHoU pabome
CodepxxaHue omyema:

1. HammeHoBaHMe NPaKTUYECKOro 3aHATUS

Llenb 3aHATUSA

Cnmncok ncnonb3yembiX MCTOMHUKOB

BbiBOAbLI M NpeanoXeHus

o k~ wN

[arta u noanucb KypCaHTa 1 npenogaBatens

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

1. YT0 Takoe anropntm?

2. HasoBsuTe cBowncTBa anropmMtma 1 cnocodbl 3anMcu anropuTmMoB.

4. N306pasunte anemMeHTbl 6NOK-CXeEMbI.

5. Kakne cyLiecTByOT BUAbI anropuTMOB.

6.Kak npeacrasnseTtca 6510K-CXeMOW LIMKIIMYECKUIA anropuTM € NocT yCroBnem?

7.Kak npeacraensieTcsa 6r10K-CXeMOW LUKITMYECKMIA anropuTM ¢ npes ycroBnem?

MNMpakTtnyeckoe 3aHaTMe Ne 10 Lluknuyeckue anroputmbl (cocTtaBreHue
TpaccupoBOYHbIX Tabnuu). OnucaHme anropuTMa ¢ NOMOLLbLIO GIOK-CXeMm

Llenu 3aHamusi:

1. CdopmupoBaTb nNpeacTaBneHne O  LUMKINYECKUX anropuTMmMYeCcKmx
KOHCTPYKUMSIX;
2.Hayuntb cosgasaTb TPaCcCUPOBOYHLIE Tabnuubl LIMKITNYECKNX

anropuTMUYECKMUX KOHCTPYKLIUIA.
3. ®opmupoeatb OK5, OK6, J1IP26, JTIP30

UcxoOHbIe OaHHbIe: TEOPETUYECKNI MaTepuan

CodepxxaHue U nopsiOoK 8bINOMIHEHUS 3a0aHusi

N3yunTe TeopeTnyeckyto YacTb, JAHHYIO B NMPAKTUYECKOM 3aHATUN.

N3yunte npumepbl u BbINONHWTE 3agaHus. Pesynbtat pabotel anroputma
onpenensieTcsi C NOMOLLbIO TPAaCCUPOBOYHbIX Tabnuy,.

TeopeTnyeckan 4yacTtb

LUuknuyeckasa cTpyktypa (Mnm noBTOpeHMe) npenycMatpuBaeT MNOBTOPHOE
BbINOSIHEHNE HEKOTOPOro Habopa AeNCTBUN.

Linknbl no3BonsAlT 3anucatb  AfIMHHbIE  MOCnefoBaTeNbHOCTU — onepauuni

O6p860TKI/1 AaHHbIX C MOMOLLbIO HEBOSbLIOro YMcna NOBTOPAOLWNXCA KOMaHA.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx




KMPK BIFAP® ®I'BOY BO «KI'TY»
MO-15 02 06-O0[.08.M3

[C.133/232

OdpadoTate (aiml
TEKYIIEro KaTanora

UTepaumMOHHbIM Ha3blg O MOBTOPEHUIN KOTOPOro He 3aaeTcs, a
onpefensieTcs B Xo4e BbIMOJ] Hae OJHO MOBTOPEHMe uukna

Ha3blBaeTCA I/ITepaLl,VIeIZ.

oGpaboTatek Qaivibl
UNn Yepes Apyrve anroputmpl Bpl3biBagiaGe&ls B kavyedqree BcrnomoratenbHoro. Cam

anropuTM Nnpu aTom Ha3bIBaeTCF|'p'E'KYp'CI7I'B'H'I‘!>IM.

B kauectBe npuMmepa MUCnosib3oBaHUA pPEeKypCUn pacCcMoTpuumM 3adadvy MouckKa

Pekypcusa — 3710 Takas cmtm,, KQAR HRKPTAPbIf anropuUTM HENOCPEACTBEHHO

dannoB. lMycTb HYXXHO NOMY4YUTb CMNn an-rnoB, Harnpumep, C paclumpeHuem
bmp, KOTOpble HaxoAaTCA B YyKa3aHHOM Mofb3oBaTenieM kartanore M BO BCeX

nogKkaTtanorax 3Toro Kartasnora.

CnosecHo anroputm obpaboTku kaTanora MOXeT BbITb NpeacTaBeH Tak:

1. BbiBeCTU cnNNCOK BCex dhannos, yo0BNETBOPSOLLNX KPUTEPUIO 3anpoca.

2. Ecnn B KaTanore ecTb nogkaranorn, To obpaboTtaTb Kaxablh U3 ITUX
KaTanoros.

lMpuBeadeHHbIM anropuTMm, ONoOK-CXxemMa KOTOpPOro npeacTaBfeHa Ha puc.
ABNAETCA pekypcmBHbIM. [ns Toro 4TtobObl O6paboTaTb noakaTtanor, npoueaypa

006paboTkn TeKyLero katanora goMmkHa Bbl3BaTb cama cebs.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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PasnuyatoT ymkn c npeaycnoBuem 1 LK1 C NOCTyCrnoBueMm.

LIMkn HauMHaeTcsi ¢ NPOBEPKM NTOTMYECKOro BblpaxeHust «P». Ecnv OHO UCTUHHO,
TO BbinonHsieTcs «F», 3aTemM Bce NOBTOPSIETCS CHOBa, 4O TeX Mop, MoKa Nornyeckoe
BblpaXXeHNe COoXpaHsAeT 3HayeHue «UCTUHa». Kak TONMbKO OHO CTaHOBUTCS FOXHbIM,
BbIMNONIHEHME onepauuii «F» npekpallaeTcs u ynpaBneHue nepegaeTcs Mo nporpamme
AanbLue.

Tak kak BblpaXkeHue, ynpaensiollee LMKIOM, NpoBepsieTcs B caMOM Havarne, To
B Cry4ae, ecnv yCrnoBue cpa3sy OKaXKeTCsl JTIOXKHbIM, onepaTopbl LMKIn4eckon Yactu «F»
MoryT BoobOuwe He BbinonHATbeA. Onepatopbl UMKNMYecKorm 4Yactu «F»  [goSKHbI
N3MEHSITb.

MepeMeHHyto (MM NEepPeEMEHHbIE), BRMSIOLWYH Ha 3HAYeHWe JorM4yeckoro
BbIpaXXE€HWs, MHa4ye nporpamMma «3auuknuTcsy — OyaeT BbIMOMHSATbCS GeCcKoHeuvHo.

PaCCMOTpeHHaﬂ UMKIn4yeckad KOHCTPYKUMNA Ha3biBA€TCA

LMK «MOKa», Uy UMKIT C npeaycnosBmuem (CM. puc.)

Het

CyLLI,GCTByeT N MHaa KOHCTPYKUMA LUKIa, KOTOopad npegycmMmatpmBaeT NMpOBEPKY
ycnoBu4a Tnocsie BbINOJIHEHUA KOMaHAd, BCTPOEHHbIX BHYTPb UUKIA. OTO uMKn c

noctycnoBuem (CM. puc.)

Ha

LHokymeHm ynpasnsemcs npogpaMmmMHbiMu cpedcmeamu 1C: Konneox
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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Linknuyeckne cTpyKTypbl MOXHO KOMOWHMpOBaTb OAHY C APYrOM — Kak nyTem
opraHuMsauun nx cnegoBaHumn, Tak U NyTeM CO34aHUsA Cyneprno3vunin (BIIOXXEHUN OOHON
CTPYKTYpbl B APYryt0).

CxemaTudeckue n3obpaxeHns HECKONMbKMX  cynepnosuumi  6a3oBbIX

anropMTMUYECKMX CTPYKTYP NPEACTaBIEHbI Ha puC..

AJ'IFOpVITM TUNa «LUuKn,

9 ANropuT™ TUNa LMK
BIOXKEHHbIN B HEMOMHYO Pa3BUIIKY»

B LIKIe»

Hert

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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NMPUMEPbLI PELLEHNA 3AOAY HA AIITOPUTMBbI
Linkn ¢ npeaycnosuem

Mpumep 1. [laHa 6nok-cxema (puc. 14). Kakoe 3Ha4veHne bygeT nmetb N Ha BbIxoae,

ecnu:
a) S=1,1; 6) S=2,09?

[ns onpeneneHns pesynbrara BOCMONb3yeMCS TPAaCCMPOBOYHbIMI Tabnuuamu (a):

Haamno

a) S=1,1:
LWar 1 2 3
3HaveHune S1 0 1 1,5
3HaveHne N 0 1 2
Teno umnkna 0<11(da) [ 1<1,1(da) [1,5<1,1(HeT)
PesynbTaTt N=0+1=1 N=1+1=2
BbinonHeHna | S1=0+1/1=1 |[S1=1+1/2=1,5 N=2
BbiBoa
3Ha4veHna N 2

3aagaHue Ne1

Kakoe 3HauyeHue 6yget umeTb N Ha Bbixoge, ecrnu:

S=2,09. [1ns onpefeneHnst pesynbtarta COCTaBbTe TPACCMPOBOYHYH Tabnumuy

Ha1amno

LokymeHm ynpaensgemcsi npoepamMmHbiMu cpedcmearl
lMpoeepb akmyanbHOCMb 8epCcUU 10 opuauHarsy, XpaHsaue
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Linkn c noctycnoBuem
Mpumep 2. [laHa 6nok-cxema (puc.) Kakoe 3HaveHne byneTt umeTb z Ha BbIXOAe, ecnu: a) X=2

HAaIo
Beroa x

,D,J'IFI onpeaeneHna pedynbtaTta BOCNOJ1b3yeMCA TpaCCVIpOBO‘-IHOIZ Ta6n|/|u,e|7|

a) x=2;
LWar 1 2 3 4
HavanbHoe
3HayYeHune z 1 1 1
3HayeHue i 0 1 2 3
Pesynbtat

Z= zZ= Z= zZ=
BbINOSIHEHWS | (1+2/2)/2=1 | (1+2/2)/2=1 | (1+2/2)/2=1 | (1+2/2)/2=1
Z
Pesynbtat
BbinonHeHusa | 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 (Her)

BbiBog z 1

3apaHue Neo2

Onpenenute pesynbTar Npu x=4, x=6 , UCNonb3ys NpeabiayLlyto 6rnok-cxemy .Ans
onpeneneHvs pesynbTaTa BOCMOMb3yNTEChb TPACCUPOBOYHON TabnuLEe.

3agaHue Ne3

Ha 6nok-cxeme (puc. )npeacrasneH anroputm EBknuaa, onpegensiowmnin HanbonsbLwmm
obwun genutens (HOL) ansa aByx HaTypanbHbix Yyncen A n B. Hantu A Ha BbIxoge
6nok-cxembl, ecnu: a) A=5, B=10; 6) A=8, B=8

Ha1amno

LokymeHm ynpaensgemcsi npo2pammHt
lposepb akmyansHOCMb 8epcuul 1o opuau
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[aHa 6nok-cxema (puc. 26). Torga nocrne UCNOIHEHNS anropuTMa nepemMeHHas i npumeT

3Ha4veHune ...

Ha1amno

( xoner )

3aagaHue Ne5

Peann3oBaH HEKOTOpPbIA anropuTm B Buae 6rok-cxembl (puc.) YTto nonyynTcs Ha
BbIxoae Ornok-cxembl, ecnu: Q=2;

Ha1amno

KOH€L[

Pesynbtat paboTbl anropyTMa oOnpeaensietcs C MOMOLLb TPacCUPOBOYHbIX

Tabnuy,

Bbi80o0bi u npedrnioxeHusi o npodenaHHoU pabome
CodepxaHue omyema:

1. HaumeHoBaHMe NpPaKTUY4ECKOro 3aHATUS

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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Llenb 3aHATMSA
BapwuaHT 3agaHus
Cnncok ncnonb3yemblix UICTOYHUKOB

BbiBoabl U N peanoxeHunsd

o g bk w N

[aTa 1 noanuck KypcaHTa 1 npenogaBaTtens

Bonpocbi 0nsi camornposepku:

1. YT0 Ha3bIBaeTCs anropuTMom?

2. [1ns yero Heob6xoaAnMbl TPACCMPOBOYHbIE TabnMLUbI?

3. Kak npeactasnsieTcsa 6y10K-CXeMOW LUKITMYECKUIA anropuTM € NocT yCroBnem?
4. Kak npegcraBngeTcs BroK-CXeMOW LUKITUYECKUIA anropuTMm ¢ npeg ycrosnem?

MNMpakTuyeckoe 3aHATMEe Ne 11 BBegeHue B A3bIK nporpamMmmmpoBaHus
Python. BBoa u BbiBOA AaHHbIX. TUMbI AaHHbIX

Llenb 3aHsmus:
1. TMosHakomMuTbCA co cpenomn paspaboTkm Python;
2. YMmeTb 3anyckaTb cpefy nporpammunpoBaHus Python, coxpaHaTb 1 OTKpbIBaTb

nporpaMMbl B cpefie NporpaMmmnpoBaHus;

w

3HaTb OCHOBHbIE TUMbI AA@HHbIX, KOMaHAbl BBOAA U BbIBOAA AaHHbIX;
®opmuposatb OK5, OK6, JTIP26, J1IP30 .

»

UcxoOHble Mmamepuarnbl: TEOPETUYECKUMA MaTepuan, KOMMbKTEp, cpeaa
nporpammupoBaHust Python

CodepxxaHue U nopsiOoK 8bINMOSTHEHUS:

1. VIayunTb TeopeTmnyeckyto 4acTb;

2. BbInonHuTb 3aganHus.

TeopeTnyeckana 4yacTtb

Python — akTMBHO pa3BMBaOLLMACA A3bIK MPOrpamMMMpoOBaHNS, HOBbIE BEPCUN C
AoBaBrNeEHNEM M U3MEHEHMEM NA3bIKOBbLIX CBOWCTB BbLIXOAAT NPUMEPHO pa3 B ABa C
nonosuHon roga. OH HaxoOuUT NPUMEHEHME BO MHOXecTBe cdep YernoBe4vyecKom
AeATenbHOCTU.

B komnnekte Bmecte ¢ uHtepnpetatopom Python naet IDLE (MHTerpmpoBaHHas

cpega paspabotku). Mo cBoen cyTn oHa nogobHa MHTepnpeTaTopy, 3anyLweHHOMY B
LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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WHTEPaKTMBHOM pEeXMMe C paclMpeHHbiM HabopoM BO3MOXHOCTEM (noacBeTka
CUHTaKcuca, NpocMoTp OO6BHLEKTOB, OTNaaKka v T.M.).
CkayvaTtb 1 ycTaHOBUTb MHTepnpeTaTtop Python MmoxHO coBepLueHHO 6ecnnaTHo ¢

odumumanbHoro cawvta: http:/python.orqg. [Ons pabotbl Ham  noHagobuTca

nHTepnpetatop Python Bepcuu 3 nnu Bolwe.

Onsa 3anycka IDLE B Windows Heobxoanmo nepenTtu B nanky Python B meHto
“Tyck” n HanTn Tam gprblk ¢ uMeHeM “IDLE (Python 3.X XX-bit)”.

[Mocne ycTtaHOBKM nporpamMmmbl 3anycTuTe UHTEPAKTUBHYIO rpaduyeckyto cpeny
IDLE v poxaunTecb nosiBNeHns npurnaweHnsa ans sBoga KomaHz;:

Type "copyright", "credits" or "license ()" for more information.

>>>

Tpu 3Haka «bonblie» (>>>) HasblBalOTCA rpuaniaweHuemM. locne npurnawieHus
MOXXHO BBOAWUTb Pa3fiMyHble KOMaHAabl.

B wuHTepaktmBHom pexume IDLE MOXHO C  KnaBuaTypbl BBOAUTb
MaTtemaTuyeckue BblpaxeHus. [locne 3aBeplueHMst Habopa BbipaXeHUs1 HaxknmaeTtca
knasuwa Enter anga saBepLleHns BBOAA M BbiBOAA pe3ynbTaTa Ha 3KpaH. Takom pexum

paboTbl Python HasbiBalOT MHTEPAKTUBHBIM KarnbKyNSTOPOM.

Mpumep:

>>>1-5

-4

>>> +6 HwuxHUM nogyepKkuBaHMeM 0603HaYaeTCs NOCMEAHNIN NONYyYeHHbIN pe3ynbTarT.

2

Jobass Python-nporpamma cocTtoMT M3 nNOCNeaoBaTeNnbHOCTM  OOMYCTUMBbIX
CMMBOJSIOB, 3anMCaHHbIX B onpeaeneHHoOM Nopsiake 1 no onpeneneHHbIM npasunam.
AndaBut asbika Python (Habop AoNyCTUMBbLIX CMMBOSIOB) COCTOUT K3 OyKB

natuHckoro andasuta (NPUYEM 3azsiasHble U CmpoYHble byKebl paznuyaromcs), umdp

N cneumanbHbIX 3HAKOB (3HAKOB MpenuHaHus, apudmeTmyeckux n apyrux). Pycckue
OYKBbI MOTYT MCMNOSIb30BATLCA TOSBKO MPWU BbIBOAE TEKCTA Ha 3KPaH U B KOMMEHTapPUSX
K nporpamme.

Mporpamma Ha A3bike Python BkntovaeT B cebs:

1)koMmmeHTapumn

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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obo3Havaromces npeodsapstouuM UX cumMeosioM # u rnpodosnkaromcess 00 KoHya
CMpPOoKU

2)KOMaHAbI

Kax0asi KomaHOa nuwemcs ¢ Ho80U CMpOKU unu pasdensemcss 8 OOHoU
CMpOKe ;

3)3HaKM NMyHKTyauum

8 angasum Python exoOum AocmamoYyHOe KOu4ecmeo 3HaKoe ryHKmyauyuu,
Komopsble ucrosib3ytomcesi 0515 pasudHbix yeneu. Hanpumep, 3Haku "+" unu ™" moaym
ucronb308ambCs 07151 C/IOXKEHUS U YMHOXEHUS, a 3HaK 3ansmou "" - 0ns pa3desnieHus
napamempos yHKyuUU

4)naeHTumUKaTopbl

udeHmucgukamopsi 8 Python - amo umeHa ucrosnb3yemsie 05151 0603Ha4YeHuUs
rnepemeHHou, hyHKUUU, Krnacca, Mooyris unu dpy2o2o obbekma.

5)knto4yeBble cnoBa

Hekomopble crioea umerom 8 Python cneyuanbHoe Has3HadeHue U
npedcmasnsaom cobol yripasnsouue KOHCMPYKUUU SA3blKa, KIIK4Yeeble Cr1oea,
Komopsble 0rns Python umetrom onpedeneHHbIl CMbICII.

BenunuunHbl B nporpamme npeactaBreHbl B BUAE KOHCTAHT U NEPEMEHHbIX.

KoHCTaHTbl — BENUYMHbLI, HE U3MEHSAIOLLNE CBOEro 3HAaYeHUs NP BbINOSIHEHWUM
nporpaMmmbl.

NepeMeHHble — BeNUYUHbBI, KOTOPble MOrYT WM3MEHHATb CBOE 3HadYeHuwe npu
BbINOSIHEHUWN NporpamMmbl. Kaxxaasi nepeMeHHas MeeT UMs, TUN U 3HaYeHue.

Uma nepemeHHon (uaeHTudukarop) — nobasa oTnuyHas ot crnyXebHbIX Cnos
nocrnefoBaTenibHOCTb  NaTUHCKMX OykB, uudp WM cumBona nogdepkmBaHna " ",
HEe MOXEeT HauMHaTbCs C LMdpbI.

N, N1, massa, massa_tela — npasusbHo;

1N, macca, massa tela — HerpasusibHo.

MmeHa nepemMeHHbIM npuaymbiBaeT MpPOrpaMMUCT, HO €CTb HEeCKOJSIbKO
OrpaHU4YeHuI, CBA3aHHbIX C HaMMeHOBaHMeM. B kayecTBe MMEH NepeMeHHbIX Herb3s
MCrnonb3oBaTh KMNtoYeBble CrnoBa, KoTtopble And Python umeloT onpegeneHHbln cMbICh

(a1 cnosa nogceeumsatotca B IDLE opaHxeBbiM LIBETOM):

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 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
3Ha4yeHNs NepeMEHHbIX XPaHATCA B ss4erkax onepaTtnBHOM NamMsTy.
Tun nepemeHHOM onpegenseTr cnocod XpaHeHust QaHHblX B NaMATU

KOMMbOTEPA U AoNyCTUMbIE ornepaunn Hag HUMN.

Tunbl AaHHBLIX

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)

KomaHaa npucBamBaHus

3HaKk = conocTaBuM B nporpaMmmMmmpoBaHni C KoMaHaom npuceBanBaHuA.

B MOMEHT BbINOJIHEHUA NpUcBanBaHUA
>>> cel =26

cel

idl:int

idl

> 26

>>>cel =26 + 46

>>> cel
lepxar fgpeca 0OBHEKTOB UMM MOXHO CKa3aTb, YTO

nepemMeHHbIe CCbIITaloTCA Ha 0b6bekTbl. [1OSFOsIHHO CcoXpaHd4d B rojioBe 3Tty Mofesb, And

ynpoLleHus 6yaem roBopuTb, YTO NEPEMEHHAs COOEPKUT 3HAYEHNE.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 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 matemaTtuyeckmx BblpaXXeHNAX B Ka4decCcTBe onepaHagoB MOXHO MCMOJIb30BaATb

uenbie yucna (1, 4, -5) nnun BellecTBeHHbIE (B NPOrpaMMUPOBaHUM UX €LLEe Ha3blBaloT

yncnamu c nnasawowen Toukon): 4.111, -9.3. Ecnn oanH 13 onepaHOoB SABMSETCA

BeLweCTBEHHbIM YNACIIOM, TO B pe3dyJibTaTe noJjiy4nTcda selleCtBeHHoOe YNCIo.

HPOCTbIe apmbmemqecme onepauunn Hag Yymcnamm

oneparop onucaHue
X+y CnoxeHne
X-Yy Bbluntanve
X*y YMHOXeHue
xly [eneHve
I [eneHune c okpyrneHnem BHU3
i Bo3BegeHue B cTeneHb
% OcTtatok oT geneHus
abs(x) Mogaynb uncna

Mpumep:

= >>>5/3

® 1.6666666666666667

= >>>5//3

= ]

m >>> 5003

= 2

B >>> 5%67

B 67762635780344027125465800054371356964111328125

B >>>

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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MpuopuTeThbl BbINONIHEHUA onepauun
1)onepaunn B ckobkax;
2) BO3BeJeHME B CTEMNEHb;
3) ymMHOXeHue n geneHuve (B Tom vucne // n %);
4) CnoXeHne 1 Bbl4UTaHMe.
Onepaunn ognHaKoBOro NpuopuTeTa BbINOMHAITCA B NOPSAKE 3anucu crnesa Hanpaeo.
B >>> Q%Y
= -16
B >>> - (2%%)
m -16
B >>> (-2)%*4
= 16
Ecnu BbipaxeHne CNuLKOM ANMMHHOE M HE NMOMEeLLaeTcsl B O4HOWN CTPOKE,
HeoBX0aMMO 3aKNYUTb BCE BblpaXKeHne B CKOBKM (NepeHOC BHYTPU CKOBOK

paspeLlén).

BBopa v BbIBOA AaHHbIX
[na BBOAA 3HAYEHUN NEPEMEHHbIX C KraBuaTypbl B MpoOLECcCe BbINOSIHEHUS
nporpamMmmbl CNonb3yeTca PyHKUNSA BBOAA
input («BBOAOY):
®dopmam 3anucu hyHKyuu
<umaA_nepemeHHon> = input()
B ckobkax goyHKUMM MOXHO yKa3aTb COOOLLEHWE - KOMMEHTapui K BBOAUMbIM
AaHHbIM:
a = input ("Beeagnte konn4ectso: ")
Mpwn BbINONHEHUN onepaTopa:
*  KOMMNbIOTEP NEPEXOANT B PEXMM OXNOAHUSA OAHHbIX;
* nonb3oBaTenb BBOAUT C KrnaBuaTypbl AaHHble B BUAE CTPOKM CUMBOJIOB;
* N5 3aBepLUeHMs BBOAA NOMb30oBaTeNb HaXMMaeT knaesuwy Enter;

BBeEHHadA CTPOKa 3anncbliBa€TCA B YKa3aHHYO NepeMeHHYH0.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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Ecnu BBOOMTCA HE CTpOKa, a YMcro, HeobXxoauMo BbINOMHUTL Npeobpa3oBaHne

TMNOB C NoMOLLb yHKUMIA int (ona uenbix) u float (ana BeLeCTBEHHbIX).

e Hampumep: _ ___________ Haoskpawe:
: print ("BeemuTe CJOBO M nOBa umcija:'") BBemuTe CJOBO M OBa UYMCJIa:

| X = input () HOJIb

| vy = int (input()) 1

| z = float (input()) 2

:_print(x, y, Z) Hosb 1 2.0

MOXHO B OOHOM CTPOKE BBECTM HECKONbKO 3Ha4YeHuin Yyepes npoben. [ns atoro
ncnonosdyetca yHkuma  split  («pacwenuTtb»). 3aTeM gaHHble  Heobxogumo

npeobpasoBaTthb K HY>KHOMY TUMY MO OTAENbHOCTH.

Hanpumep:
r ______________________________________ |
| a, b, c = ("BBeouTe a,b,c uepes npobes: ") .split() I
la, b, ¢ = (a), (b), (c) :
|
prmt tay by o o ___ |
Ha akpaHe:

BbiBO4 AaHHbLIX 13 onepaTMBHOW NaMATU Ha 3KpaH OCYLLECTBASIETCS C MOMOLLbIO
dyHKUMK BbIBOAA
print («xne4aratb»):
¢ghopmam 3anucu ¢pyHKuuu
print(<BblpaxxeHne1>, <BblpaxxeHne2>, ..., <BblpaxxeHneN>)
* Ha o9KkpaH BbIBOOATCA 3HA4YEHUSI MNEPEMEHHbIX W BblPaXXeHUN, CTPOKOBbIE
3Ha4eHns1 BbIBOAUTCA Ha 3KpaH 6e3 kaBblyek.
* BbiBOgnMbIE 3HaYeHUA pasgenaTca Npobenom (Mo yMonyaHuio).
* [locne BbINOSTHEHUS (PYHKUUM MPOUCXOAUT aBTOMaTUYECKUN nepexos Ha HOBYHO
CTPOKY.
Hanpumep:
print ("Macca paBHa", m, "kr");
Lnsa m=15 Ha akpaHe nosseumcs:

MaccaopaBHao15okr

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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3d0ech u Oanee cumeoriom o 0603Ha4yeH npobern.

Bmecto npobena MOXHO ucnonb3oBaTb [ApyrMe CUMMBOSMbI B KayectBe
pasgenuTens, ykasas X nocre crnosa sep («separator»).

Utobbl ybpaTb nepexod Ha HOBYH CTPOKY MOCMne BbINOSIHEHWSI onepaTtopa,

ncnonb3yeTcs napameTp end

Hy>XHbIn BapuaHT OnepaTtop Ha akpaHe
BbiBOAa

Mo ymonyaHuio print (1, 20, 300) 10200300

bes pasgenutens print (1, 20, 300, sep="") 120300

Uepe3s 3ansatyio w print (1, 20, 300, sep=", ") 1,020,0300
npoben

Kaxxgoe ¢ HoBOW print (1, 20, 300, sep="\n") 1
CTPOKM 20

300

bes nepexoga Ha print (1, end="" 120
HOBYIO CTPOKY print (20)

PparmMeHT NporpamMmmbil Ha akpaHe

print ("{:3}{:3}:3}".format(13, 7, 22)) 013007022

a=7 ooo/oo49

print ("{:4d}{:4d}".format(a, a*a))

a=1/3;b=1/9 000.33300.1111

print ("{:7.3f}{:7.4f}".format(a, b))

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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a=1/3 03.333e-01
print ("{:10.3e}".format(a))

Mpumep

Hanunwwute nporpamMmmMmy, KOTopada 3anpailumsara Obl Yy NoJib3oBaTesA.

BapuaHTt 0 PeweHune

- ®NO0 ("Bawm cbamunus, nma, ot4ectso?")
- BospacT ("Ckonbko Bam net?")
- mecTo xuTtenbcTea ("I'ae Bbl xuBete?")

Mocne aToro BeiBOAUNA Obl TPU CTPOKMU:

" " -
BaLUe NMA BeegnTe Bamm QaMMIMo, MMA, OTUeCTEO MBaHOB MBaH MBaHOBMU

Cronpko EBam jeT? 15
"Baw BospacTt” The su muBéme? Yccypuitck
Bame uma MeaHoE MeBaH MEBaHOEMU
Bam eospacT 15
BH ®MEeTe B YCOCOYVPMICK

"Bbl xuBete B"

3apaHua Ana camocToATeNIbHOW paboThbl (MO BapuaHTam)

BapuaHT 1

1) B pexvme UHTEePaKTUBHOIO KarnbKynsTopa HanTu 3HaYeHne BblpaXkeHus

-

!"-ll“l
=i tn

[
L
E

51107 -

%

2) Hanuwwute nporpammy, koTopas 3anpaluvsana 6bl y nonb3oBaTens:

Nmsa, damunus, Bospact, MecTo xutenbcrea
- bamunus, nmsa ("Bawwn pamunus, nma?")

- BospacT ("Ckonbko Bam net?")

- MecTo xuTenbcTBa ("I'ge Bbl Xneete?")
Mocne atoro BbiBOAMMAA Obl TPU CTPOKMU:
"Bawwmn pamunumg, nma"

"Baw Bo3pact”

"Bbl xuBete B"

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx

lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx

OTUeCTEC

')
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BapuaHT 2

1) B pexvMe UHTEePaKTUBHOIO KarnbKynsaTopa HanTy 3HaYeHWe BblpaXkeHust

395+ L) + 1
.20/ 900

2) HanuwwTe nporpammy, KoTopasi 3anpaiuvsana Obl y nonb3oBaTens:

Nmsa, OaTta poxgeHusi, ObpasoBaHue

- nms ("Bawe, nma?")

- pata poxageHus ("Bawa gata poxaeHma?")

- obpasosaHue ("l'ge Bbl yuntecb?")

Mocne aToro BeiBoAUNa 6bl B 0A4HY CTPOKY Yepe3 ABa npobena CTpoKu:

"Bawe nma" "[data poxgeHus" "Bbl

BapuaHTt 3

yuuTechb B "

1) B pexvmMe MHTEpaKTUBHOIO KarnbKynsTopa HakTN 3HaYeHNEe BblpaXKeHNS

2.75.10°

J43+1

2) HanuwwuTe nporpammy, koTopas 3anpaluveana bl y nonb3oBaTens:

damunma, MecTo xutenbcTBa

- Gamunua("Bawa dpamunna?")

- mecTo xuTtenbcTtBa ("I'ae Bbl xuBeTe?")

Mocne aToro BbiBOAUNA Obl ABE CTpoku: "Bawwa dpamunma” n "Bel xunsete B"

BapuaHT 4

1) B pexvmMe MHTepaKTUBHOIO KanbKynsiTopa HakTu 3HaYeHNe BblpaXXeHs

-

67 L
\ T+5.04

2)HanuwwuTe nporpammy, kKoTopas 3anpaluveana 6bl y nonb3oBaTens:

+10%55°7 | _0.36.1072,

damnnuna, Mecto poxaeHusa, ntobumas Mmysbika

- ®amunug, ("Bawa damunua?")

- mecTo poxaerus ("I'ae Bol poannucs?”)

- Mmy3blka("Kakasa mysbika HpaBuTca?

Mocne atoro BbiBOAMNA Bbl TPK CTPO

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx

")
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"Bawwm uma, pamunmng
"Bbl pogunuce B"

"Bawa nobumas mysbika "

BapuaHTt 5

1) B pexvnme MHTEPaKTUBHOIO KarnbKynsiTopa HakTN 3HaYeHNe BblpaXXeHWs

1 s
105 — 425 +é l+089.107% .12

6
2)HaI'II/ILUMTe nporpamMmmMmy, KOTopad 3anpailimsara Obl Yy nonb3oBaTesn4d.

Nma, Pamunua, PO mambl, PUNO oTua

- ®NO (Hanpumep, "Bawmn damunus, umsa, otyectso?")

- BospacT ("Ckonbko Bam net?")

- mecTo xuTenbcTtea ("I'ae Bbl xuBeTe?")

Mocne atoro BbiBogMna Obl B OAHY CTPOKY 4Yepes 3ansaTtyio : "Bawm ums,

damunus, otyectso","Balu Bo3pacTt”,"Bbl xusete B"

BapuaHT 6
1) B pexume MHTEepaKTUBHOIO KanbKynaTopa HanTu 3Ha4YeHne BblpaXXeHus
2.3-069

(3-(17.8° -0139-10* )+

2)Hanuwunte nporpammy, KoTopas 3anpaluveana 6ol y nonb3oBaTens:
Nms, NMobnmbin npeameT B wWkone, Homep knacca

- nvs ("Bawe nma?")

- nlobumbin npegmet ("Kakon Baw nobumbii npeameT B wkone?")

- HoMep knacca ("B kakom knacce Bbl yuntecb?")

Mocne aTtoro BbiBOAUNA Bbl TPU CTPOKMU:

"Bawe nmga", "Baw nobumbin npeameT B wkone","Bbl yunTtech B knacce Homep"

BapuaHTt 7
1) B pexume MHTEPaKTUBHOIO KanbKynsaTopa HauTu 3HA4YEHNE BblpaXkeHns

g 18T
5 2ty e

2)Hanuwwnte nporpammy, KoTopasi 3anpalwumsana 6bl y nonb3oBartens:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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Nma, Pamunua, OtyectBo, Xo066u

- ®N0 (Hanpumep, "Bawmn damunus, umsa, otyectso?")
- x066u ("Hem Bbl yBrekaeTecb?")

Mocne atoro BbIBOAMNa Obl ABE CTPOKMU:

"Bawum uma, dpamunma, otyecTso”

"Bawie xobo6u"

BapuaHTt 9

1) B pexume MHTEepaKTUBHOIO KanbKynaTopa HanTu 3Ha4YeHne BblpaXXeHus

0,09 (041107 +./026-107)+/568—+3 )

2)Hanuwwnte nporpammy, KoTopas 3anpatuvsana 6bl y nonb3oBaTtens:

Nmsa, damununga, nobumblin cnopt

- ®amunus, uma ("Bawm oamunus, nma?")

- obpasoaHue ("B kakown wkone Bbl yuntecb?")

- ®NO Bawero pykoBogutensa no nHgopmatmkm ("OO Bawero pykoBoautens
no nHdopmaTukn?")
Mocne atoro BbiBogMMNa 66l B 0gHY CTpOKY Yyepes npoben: "Bawu uma, pammnuna”

"Bbl yunTtech B wkone Homep: " "®NO Bawero pykoBogutensa no nHgpopmartumke "
Bbi1600nb! u npednoxeHus o npodenaHHoU pabome

CodepxxaHue omyema:

1. HaumeHoBaHne NnpakTn4ecKkoro 3aHATUS;

2. Llenb 3anaTus;

3. OT4yeT O BLINOMHEHMM Ha Kaxabl aTan pasgena «CoaepxaHue M nNopsaok
BbINOSTHEHUS 3aaHuUs»;

4. Cnncok ncnonb3yemMbiX UCTOYHUKOB;

5. BeiBOoObl 1 npeanoxeHus;

6. [laTta n nognuck KypcaHTa v npenogasaTtens.

Bonpocski 0nisi camonposepKu

1.Kak B 43bike Python HasbiBalOTCA ykasaHWs KOMMbHOTEPY, onpeaenstouime,

Kakmne onepauunun BbINOINMHAT KOMNbOTEP HA AaHHbIMKN?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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2.0npepenute nopsaoK BbINOJSTHEHUSA onepaummn B yKasaHHOM
asJ = 5 * 4 =¥ (35 s 2)
NHCTPYKUUKN?
3. Cumon # B Python o6o3Havaer ...
4.345, 6.8, KMPK - ... TMnNbl JaHHbIX.

5.®PyHKkuMA input() — NnpegHa3HaveHa Ang ...

MpakTnyeckoe 3aHaTMe N2 12 OnepaTtop npucBanBaHusa. MaTemaTuyeckue
onepauMm € uUenbiMu U  BelwecTBeHHbIMM CtaHpapTHble  (PYHKUUK.
MaTtematnyeckun moaynb math. CocraBneHue nporpamm npodeccuoHanbHomn
HanpaBfieHHOCTMU.

Llenb 3aHsmus:

1. N3yunTb OCHOBHble MaTemaTunyeckue onepaumsamm B Python;
YMeTb nucaTb KoAbl NporpamMm Ans pelleHns matemaTudecknx sagay;
N3yunTb cTaHgapTHble doyHKumM B Python;

Mo3HaKoOMUTLCS C PYHKLUMSIMM MaTeMaTU4eckoro moayns math;

S R

YMeTb nucaTb KoAbl NporpamMm na pacdeTa MaTeMaTUyYeCcKnxX pyHKUNI;

HcxoOHble Mamepuaribl: TeopeTndecknin matepman, nporpamma Python

CodeprxaHue u nopsiOoK 8bINOHEHUS:
1. VIayunTb TeopeTmnyeckyto 4acTb;

2. BoinonHuTb 3aganHus.

TeopeTuyeckas 4acTb

Asbik Python, 6narogaps HannumMio OrpoMHOro konmyectsa ©Ombnuotek ans
peLlleHns pasHOro poda BbIMUCAUTENbHbLIX 3a4ad, CErogHs ABNAETCA KOHKYPEHTOM
TakuMm naketam kak Matlab n Octave. 3anylieHHbIN B UHTEPAKTMBHOM PEXUME, OH,
drakTnyecku, NpespaLlaeTca B MOLUHbIN KanbKyrsaTop.

3agaHusa ana caMocToATeNIbHOW paboTbl

3apaHue Ne1

Paccuntante Ha kanbkynstope Python

' T 1 ] -

3os - — 1 = .
L 20 ) 200

275 -10%
14,3 % 7T
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"1 a1 537 | -3 R
6,7 ———+10 —036-107", COmeem: 1596
L T+5,04 J
g N T Y
I 7 | —+0E
19070 61107 c04 et T o1 Omeem: 0.49._.
I"h. 31':' .-"II |"\. .-"II

OTBeTbl gaHbl gna Toro, 4tobbl Bbl y6e,1:|,|/|n|/|0b B MNpaBWIbHOCTKN BalUUX

[AEeNCTBMI B CUCTEME MPOrpaMMUPOBAHMSI.

B aTOM npakTtnyeckom 3aHATUKM pedb nonget ob apudmeTnyeckux onepaumsix,
AOCTYMHbIX B AaHHOM si3blke. ApnpmeTmyeckme onepauum U3yusmm MpUMEHUTESNBHO K
yucnam.

Ecnm B kayecTBe onepaHOoOB HEKOTOPOro apudMETUMYECKOrO BblpaXeHus
MCNONb3YITCA TOMbKO Lenble 4ucna, To pes3ynbTaT Toxe OyaeT uenoe 4ucro.
WMcknioyeHnem saBnsieTca  onepauust  AerneHusi, pes3ynbTtatoM KOTOpOW sBRsieTcs
BellleCTBEHHoe 4ucro. [lpyu COBMECTHOM  MCMOMb30BaHUM  LIENOYUCTIEHHBIX W
BELLECTBEHHbIX NEPEMEHHbIX, pe3yrnbTaT byaeT BeleCTBEHHbIM.

Llenble uncna (int)

Uucna B Python 3 nopgepxuBatoT Habop cambix OObIYHBIX MaTeMaTUYECKUX

onepauum:
X+y CnoxeHue
X-y BbluntaHve
X *y YMHOXEHWe
xly Henexve
x Iy lMony4yeHune uenon Yyactn oT AeneHns
X %y OcTaTtok oT AeneHus
-X CwmeHa 3Haka uncna
abs(x) Mogaynb yucna
divmod(x, y) Mapa (x//'y, X % y)

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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X**y

Bo3BegeHune B cTeneHb

pow(x, y[, z])

X : Yucno, kotopoe TpebyeTca BO3BECTU B CTEMEHb.
y : Yucno, sensioweecs CTENeHblo, B KOTOPYI HYXXHO
BO3BECTU NepBbI aprymeHT. Ecnn Yncno otpuuaresnibHoe
nnn ogHo 13 yucen "x" unn "y" He uenble, TO aprymeHT
z He
z : Yncno, Ha koTopoe TpebyeTca nNpousBecTn geneHve
no mogynto. Ecnun ynucno ykasaHo, oxugaetcs, 4to "x" u
y" NONOXUTESbHbI U UMEKT T int.

NnpUHNMaeTCA.

I'Ipumep npnMeHeHus Bbille ONMUCAaHHbIX onepauuﬁ Haa ueribiMUn Yncnamm

®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

BewecTBeHHble yncna (float)

BewiectBeHHblE YKncna nogaepXXmBarT Te XKe onepaunn, 4To 1 uersble. OpHako

(|/|3-3a npegcrasneHna 4mces B KOMI'IbIOTepe) BelleCTBeHHble 4YMCIla HEeTOYHbl, N 3TO

MOXET NPUBECTU K owmnbkam.

Mpumep NpuMMeHeHUsi BbieONUCaHHbLIX OnepauuMi Hap BeLecCTBeHHbIMU

Yyucnamm

piA 5.5

vy = 2.3

®ty = 7.8

®x-y = 3.2

x*y = 12.649999959599959599
w/y = 2.3913043478260874
x//y = 2.0

x5y = 0.5000000000000004
-x= —-5.5

abs(-x) = 5.5
divmod(x,v) = (2.0, 0.900
whdy = 50.44686540422545

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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Mpumep cocTaBneHus nporpamMmm Ans peleHUss MaTeMaTU4eCcKon 3agaum

3agaeTcs CTOMMOCTb OOHOW KHUTM M KONMUYECTBO NOKyNnaembIX KHUT. Hanucatb

nporpamMmmy Bbl4YUCIIEHUNA CTOMMOCTHU NOKYIMKNA C BbIBOLOM Ha 3KpPaH.

[onncatb B nporpamMmy onepatopbl npuceBamMBaHuA, KOTOPbIE MNO3BOSIUIIN Obl

NPOCYMMMPOBaTb HECKOSNBbKO 3HAYEHUIA CTOMMOCTM MOKYMKU

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)
Lm:8 Col0
PeweHnue
| # 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

3agaHnsa ana caMocToATeNIbHOW paboTbl
3apaHue Ne2
1. CocTaBuTb NpOrpamMmmy, MEHSIOLLYI0 MECTaMN 3HAaYEeHUS OBYX NepeMeHHbIX

2. CocTtaButb nporpamMmmy ona BblMMCneHna nnowann TpeyronibHuKa no N3BeCTHbIM

OJMMHaM ero CTOpoH.
LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konneodx

dopmyHEoreRsSiiaareroogy @qu/ﬁ P dOjHﬂlﬁﬁlyﬁ eﬁy: Kwaﬁ C)
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3. 3apaeTcs 3HaYeHMe CKOpoCTU U BpeMeHW. Hanuwnte nporpammy, kotopas
3anpalumBarna ckopocTb, BpeMS U paccymTbiBana 6bl NPOMAEHHbIA NyTh C

BbIBOOOM Ha 3KpaH.

4. ,D,OI'II/IUJVITe B npeabiayLlyto nporpamMmmy onepartopbl npuceBanBaHuA, KOTOpbIe

nossonsanu 6ol npoCcyMmMmnpoBaTb HECKOJIbKO 3Ha4YeHnn I'IpOWJ,GHHOFO nyTun.

5. 3apgaeTcsa 3Ha4YeHne CTOMMOCTM O4HOro buneta B KMHOTEaTp U KOJIN4eCTBO

NOoKynaembIX bunetoB. Hanucatb nporpamMmmMmy Bbl4YUCIIEHNA CYMMbI K onaTe.

6. 3agaeTcs KONMYECTBO BBEAEHHbLIX OLIEHOK MO PasfnyHbIM NpeaAMeTam OaHOro
obyu4atoLLero, HanucaTb NporpamMmmy HaxoxaeHust cpegHero 6anna aToro

obyuvatoLero.

7. * CocTaBUTb NporpamMmy, BbIMUCTISIIOLLYHO CYyMMY LMdpP BBEAEHHOTO C

KnaBuaTypbl LENOro TPéxaHa4yHoro yucna

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

BonblWKNHCTBO cTaHOApTHBIX YHKUMIK s3blka Python pas36uTbl Ha rpynnbl No
HasHa4YeHulo, Kaxaas rpynna 3anucaHa B OTAeNbHOM doaiine, KOTOpbli HasblBaeTcs

Moaynem.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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K npumepy, Bbl Hanucanm HECKONbKO MOSie3HbIX (OYHKUUIA, KOTOpble 4acTo

ncnonb3yeTe B CBOMX Nporpammax. Ytobbl kK HUM BbICTpO obpallaTbesl, yaoOHO BCe 3Th

YHKLNN NOMECTUTb B OTAESbHbIN hann 1 3arpyxaTtb UX oTTyaa.

Mpnmep
1. Cospaite cobCTBEHHble OYHKLUMW AN BbIYUCINEHUS CrEAYOLWMX BblpaXKeHUN’
X4 + 4% y4 + 4%
PeweHne
e 333.py - Ci/Users/user/AppDa... E'@ | & 333.py - C:/Users/user/AppDa... EI@
File Edit Format Run Options Window Eile Edit Format BRun Options Window
Help Help
funk (argum) : - funk (arguml, argum?): -
(argum**4+4**argum) P [argum?**44+4**arguml ) 3
Ln:4 Col0 Ln: 2 Col: 31
L ¢ Python 3.7.0 Shell [r=r] -3 s

File Edit Shell Debug Options Window Help

Python 3.7.0 (v3.7.0:1bf%cc5093, Jun 27 2018,
1)] on win32

Type "copyright”,
P

== RESTART: C:/Users/user/AppData/Local/Programs/Python/Python37-32/333.py =
>»> funk(5)

1649

>

== RESTART: C:/Users/user/AppData/Local/Programs/Python/Python37-32/333.py =
»»» funk (2)

32

P

== RESTART: C:/Users/user/AppData/Local/Programs/Python/Python37-32/333.py =—
»»»> funk(3)

145

P

"credits™ or "license ()" for more information.

Ln: 19

04:06:47) [MSC +.1814 32 bit (Inte =+

m

Col: 4

B Python Takue cdannbl ¢ HabopoMm yHKUMIN U1 HasbiBalOTCA Moaynsmu. Ong

TOro 4Ttobbl BOCMONbL30BATLCA beHKU,I/IFIMI/I,

KOTOpblE HaxoOATCA B 3TOM Mopayre, ero

Heobxoanmo MMnNopTNpPOoBaThb C NOMOLLIbIO KOMaHAbI import:

Bubnuoteka (moaynb) math
B craHgapTHyto noctaBky Python

BXxoguT 6ubnmoteka math, B koTOpOWM

coaepXnTcd OonbLIoe KONM4YecTBO 4acTo McnoJib3yeMblX MaTeMaTUu4eCKmnx beHKuMﬁ.

Ons paGOTbI C AaHHbIM MOAYyJeM ero npeaBapuTesibHO HY>KHO MMMNOPTUPOBaATb.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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File Edit Format Run Options Window Help
1mport math

| # nmopgkJsiouaeM Bce QYHKUMM M3 MOonyJid math |
| from math import *

from math import *

>>> math.sqrt(9)
3.0

>>>

PaccmoTpum Hanbonee 4acTo ucnonb3lyembie pyHKUMKM moayns math

math.ceil(x) BosBpaluaeTt 6nwkanwee uenoe 4ncno donbluee, 4em X

math.fabs(x) BosaBpaluaeTt abcontoTHOE 3Ha4YeHne vymcna X

math.factorial(x) BbluncnseT dpakropuman x

math.floor(x) BosBspaluaet 6nvxkaniee Lenoe YNCro MeHbLLEee, YeM X

math.exp(x) Bbluncnset e**x

math.log2(x) Jlorapmndm no ocHoBaHuto 2

math.log10(x) Jlorapmndm no ocHoeaHmo 10

math.log(x[, base]) Mo ymon4yaHuio BbluMCHSeT fiorapnugm no 0OCHOBaHWMIO €, AONONHUTENbHO
MOXHO yKa3aTb OCHOBaHue norapvdma

math.pow(X, y) BbluncnseTt 3HayeHne X B CTeNeHn y

math.sqrt(x) KopeHb kBagpaTHbIN OT X

Mpumep npumMmeHeHUA BbieonUCcaHHbIX (PYHKLUMA Hag YmcramMmm

B nporpamme onpegeneHbl 4 nepemeHHble - a, b, ¢, d, Kaxgaa M3 KOTOPbIX
aBnsaeTca NMBo uenbiM YNCrnom, NMbo BeLeCTBEHHbIM, MMBO OoTpuUaTenbHbIM.

Komangon print() BbIBOOUTCA 3HA4YeHWE KaOoW MNEPEMEHHOW Ha 3dKpaH npu
BbIMOSIHEHUN NPOrPaMmbI.

B nepemeHHylo z nomeLaeTca pesynbtaTt BbINOMHEHUA PyHKUMKM Mogynsa math.

3atem komaHgom print() BeIBOOUTCS COObLLEHNE B BUAE MCMNOMb3YyeMON (OYHKLUN

N eé aprymeHTa u pesynbtaT e€ BbINOSHEHUS.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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| o Python 3.4.1: puthon. py - C:\Documents and Settings\Student\Pabouni cronkputhon. py

File Edit Format Run  Options \Windows Help

import mwath
a=10

h=-5

c=4.3

d=3

printi('as =',a)
print 'k =', )
printi('c =',c)
print{'d =',d)
z=math.ceil (a)

print{'math.ceil (', o,'] =',2
z=math.fabs (b)
print('math.faks(', b,'] =',2
z=math.factorial (a)

print('math. factorial{',a,'] =',2)
z=math.floor (c)
print('math.floor{', ¢, '] =',2)
z=math.exp (k]
print('math.expi(', b,'] =',2]
z=math. logs (a)

print {'math. logz (', a,"'] =',zﬂ
z=math. logll(a)

print('math. loglo{',a,"'] =',2)
z=math. log(d,a)

print('math. log(',d,',';a,'] =',2]
z=math.pow(a,d)
print('math.pow(',a,', ', d,"'] =',2]
z=math.sqrt (a)
print('math.sqrc(' ,a,'] =',2

[

Ln: 21 |Col: 29

Mpumep nporpammbl Ha Python

E.Python 3.4.1 Shell

Eile Edit shell Debug ©Opkions Windows Help

[Intel)] on win3d

Type "copyright™, "oredics™ or "license (1™ for more information.
> S========s=s=s==s=s=ss=s=s=s=s============ REJTART =======================
e

a = 10

b = -5

c o= 4.3

d 3

math.ceil{ 4.3 1 = 10

math.fabhs|{ -5 ) = 5.0

math.factorial{ 10 ) = 3625800

math.floor( 4.3 ] = 4

math.exp( -5 | = 0.006737946929085467

math. log2 ( 10 ) = 3.321928094537362

math. lagld] 10 ) = 1.0

math.logl 3 , 10 ) = 0.,47712125471966244

mwath.pow( 10 , 3 1 = 1000.0

math.sgre| 10 ) = 3.16227766016583735

Python 3.4.1 (v3i.4.l:c0e31le010fc, May 18 2014, 10:35:22) [MSC wv.1600 32 bit

Lm: 19 |Cal: 4|
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PesynbTat BbINOSIHEHNA NpOorpamMmMbl C NPUMeHeHneM PyHKUMA Moy s math

TpuroHomeTpuyeckue pyHKuumn moayna math

math.cos(x)

BosBpallaet cos uncna X

math.sin(x)

BosBpaluaert sin ynucna X

math.tan(x)

Bosspauaet tan umcna X

math.acos(x)

BosBpaluaeT acos uncna X

math.asin(x)

BosBpaluaet asin uncna X

math.atan(x)

BosBspaluaeT atan yucna X

I'Ipumep npnMeHeHusd BbllleOoNUCaHHbIX (byHKLI,VIVI Haa Yicnamum

B nporpamMmmMe oripegerneHa nepemMmeHHada X, coaepxawas Lesioe 4YnCrio.

3HaveHne nepeMeHHON BbIBOANTCA KOMaHaowm print() Ha akpaH.

B nepemeHHyto z nomellaeTcsi pesynbTaT BbIMNONIHEHUS TPUFOHOMETPUYECKOM

dyHKUMK moayna math.

3atem komangoun print()

BblBOOUTCSA CoOOLleHe B BuAe WCMONb3yemMon

YHKUNN N €€ aprymeHTa 1 pesynbTaTt €€ BbINONHEHNS.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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| o Python 3.4.1: puthon.py - C:\Documents and Settings\StudentA\Pabouni croakputhon. py |Z||E|g|
File Edit Format Run  Options  ‘Windows Help

import math =l
x=1
printi{'=x =',x)

z=math.cos (x)
print('math.cos(',x,'1 =',=2]

z=math.sin(x)
print{'math.sin{',x,"') =',2]

z=math.tan(x)
priunt{'math.can(',x,"'] =',2]

z=math.acos (x]
priunc{'math.acos(',x,'] =',2]

z=math.asin (=)
print({'math.asin(',=x,"') =',2]

z=math.atan (x) _—
print('math.atan(',x,'l] =',z] ﬂ

Lm: 21 Cal: 22

Mpumep nporpaMMbl C UCMONb30BaHNEM TPUrOHOMETPUYECKUX DYHKLMIA MOAYNS

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 BbINOJSTHEHUS nporpamMmbl c npUMeHeHnem
TPUroHOMETPUYECKUX PYHKUMI Moaynsa math

KoHcTaHTbI:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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e« math.pi - uncno Pi.

e math.e - ynucno e (9kcnoHeHTa).

Mpumep

Hanuwwnte nporpammy, koTopasa Obl BbluMCnsna 3agaHHOe apudmeTundeckoe
BblpaXXeHMe nNpu 3afaHHbIX NepeMeHHbIX. BBog nepemMeHHbIX ocyllecTBnAeTca C

KnaesuaTtypbl. BoiBeCT pesynbTtaTt ¢ 2-Ma 3Hakamu nocre 3ansitoun.

BapuaHTt 0
9t + 10 cos(x)
= *
vVt — |sin(t))|
x=10; t=1
PeweHue

CHavana vmnopTupyem mogynb math. [ns 3Toro BOCNONb3yemcsi KOMaHOowu
importmath.

3aTtem crneayeT BBECTU 3HAYEHUS ABYX MEPEMEHHbIX LLenoro tuna X u t.

[na BBOAA AaHHbLIX UCMONb3yeTcs KoMaHda input, HO TakK Kak B YCrOBUW AaHbl
Lenble Yynucna, To HYXKHO CHavana onpefennTb TN nepemeHHbIx: x=int(), t=int().

OnpegenuB TUN nepemeHHbIX, cregyeT uX BBECTM, Ons 9TOro B CKOBKax
KOMaHapl int() Hy>XHO HanucaTb komaHay input().

[Onsa nepemeHHOM X 39TO BbIMMAAMT Tak: x=int(input("coobweHne npu BBOAE
3HayeHns")).

Ana nepemenHon t aHanornyHo: t=int(input("coobLeHne npu BBOAE 3HaYeHUs")).

CneaytoLwmn war - 3T0 cocTaBneHve apnMeTUHECKOro BbIpaXXeHUs, pesynbtaT
KOTOPOro NOMECTUM B NEPEMEHHYIO Z.

CHavana CcOoCTaBuMm yncnuTens. BoirnsgeTb OH Oyoet Tak:
9*math.pi*t+10*math.cos(x).

3aTeM HyXHO COCTaBUTb 3HaMeHaTerb, NPy 3TOM 06paTUM BHMMaHue Ha TO, YTO
yucnuTenb OenuTca Ha 3HamMeHaTenb, NMO3TOMY U YUCNUTENb, U 3HAMeHaTerb HYXHO

NOMECTUTb B CKOOKM (), @ MeXay HUMK HanucaTb 3HaK AeneHns /.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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Boirnagete  ato  6yger  Tak:  (9*math.pi*t+10*math.cos(x))/(math.sqrt(t)-
math.fabs(math.sin(t))).

MocnegHum warom ABNAETCA yMHOXEHMUE Ap0oOu Ha SKCMOHEHTY B CTEMEHMU X.

Tak Kak yMHOXaeTca BcA [poOb, TO crnegyeT COCTaBfEHHOE BblpaXKeHue
NOMECTUTb B CKOBKM (), a y>ke noToM HanucaTtb dyHkumo math.pow(math.e,x).

B pesynbTaTte BblpaxkeHne byaet umeTb BUA;
z=((9*math.pi*t+10*math.cos(x))/(math.sqrt(t)-
math.fabs(math.sin(t))))*math.pow(math.e,x).

lMpn cocTaBneHuuM [aHHOIO BbIpaXeHusa crnegyet obpaTuTb BHMMaHWE Ha
KONMMYECTBO OTKPbIBAIOLLMNXCS M 3aKpbIBAOLLNXCS CKODOK.

KomaHgon print() BbiBegem 3HadeHue nepemMeHHon, oTdopmMaTupoBaB ero
komaHgoun format.

Cam chopmat 3anucbiBaeTcs B anoctpodax B purypHbix ckobkax {}.

B 3apade TpebyeTcs BbIBECTM YMCNO C ABYMS 3HAKaMu nocrne 3ansTon, 3Ha4uT
BUg popmata byget BbirnageTb cnegyowmm obpasom: {0:.2f}, roe 2 - 3T0 KONUMYecTBo
3HakoB nocne 3anaTon, a f ykasblBaeT Ha TO, 4TO popMaTUPYyeTCHA BeELLECTBEHHOE
yncno. lNMpu 3TOM nepea 2 HYXHO NOCTaBWUTb TOYKY, yKaszaB TEM CaMbiM Ha TO, 4TO

dhopMaTUpyem MMeHHO ApobHYLo YacTb Yncna.

B example_math_var0.py - C:/Users/maxim/Desktop/Python/example_math_vard.py (3.7.1)

File Edit Format Run Options Window Help

import math

x=int (input ("BremnTe nepemeHHynL X:"))

t=int (input ("Beemure nepemenuyn t:"))

z=((9*math.pi*t+10*math.cos (x) )/ (math.sqrt (t) -math.fabs (math.sin(t)))) *math.pow(math.e, x)

print("z = |{E:: 2T} format(z))

PesynbTart

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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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

BapwuaHrT 1.

AT

1+L+:— bh=x ) 7 —{y+3)
BbluncnuTb. 2 4 n b=xlarcigZ +e) S ecnmMx=2y=6z=
7.
BapwuaHrT 2.
3+ —9? =
= v o) b1+ |y -+ 2 L
BbluncnuTtb +ay—gZ) 2 3
ecrm x=5y=1z=4.
BapwuaHT 3.
l+cos(y—2)
{2, 4) b=
1+ 1) x+v/xT +4) x T 4sin”z
o= ¥y ) P T
Bbluncnntb € +1(="+4) 7] ecm x =1; y=12;,z =
6.
BapwuaHrT 4.
a=1v+ al n
') + X~ . I
- 3 b=(l+arcsin x~ +rg” =)
BbluncnuTtb yex i3y, 2
ecmx =11;y=5;z=10.
BapwuaHrT 5.
_ Zcos(x—1/6) -2
Bblumncnntb = - " 3+z°/3 ecmx=15y=7,z2=3.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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BapwuaHrT 6.
_ l+sint(x—) ﬂ i
242ty T b=cosT(arerg )
Bbluncnutb ' n = ecnu
X=3,y=4;,2=5.
BapwuaHT 7.
YV 2
ﬁ=h%y—ﬂﬂﬂx—?—f7—1 h=v—2 4+
BbluncnuTb TEXTAT Y 33

ecnn x =5; y =3; z =17.

BapwuaHT 8.

_‘ sin B’ + 517 +15z|

a= N

g3 2 1 - _ - .2 N FrT =z,
Bbluncnutb LJU'I 61 T34 n b=1g(7x € ): ecnm
x=7,y=4,2=8.

BapwuaHT 9.

[sin 8y |+17x N 3
(I-sin4-y-cos(=" +18)7 " 3+ [rg3x? —sin 5y

Bblamcnutb J
x=17,y=16;z = 15.
BapwuaHnT 10.

ecrnun

iy, 3arccos v : ( |e =2
a=]T LTSV g
Bbluncnutb (z7 +xy)
Xx=6;y=7;z2=8.

BapuaHnT 11.

a=10-ln (.T—du:u:uﬁ,l')(:—%j;

|-I'.‘
x—x"/2

BblYMCnnTb " e - ecn

mnx=3y=4z=5.
BapuaHT 12.

cos” x+35sin” v ) AT+ 517

a= - ; O = arcsin
Yoy 3 2
]n|-_+_ | | 22— )

Bblamcnutb

nmmx=4;,y=5z2=6.
LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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BapwuaHT 13.

a=tg I:.T+.1':l: -

Bbiumcnutb

x=5y=6z=17.

BapuaHT 14.

|" v o v

lsmx (sm”x—3cosz))

=

Bblancnutb
ecrim x=8;y=9;z=10.

BapuaHT 15.

a=7I+ |T: —x° |_ v(aresin(z —e“7)):
BbluMcnnTb ' ' g

x—cos (v +2)

S+n(v—>35x | -"l.-l'_\]-"_D . ecrim x=9;y=10;z=11

b=

Bbi1600kbI u npednoxeHus o npodenaHHoU pabome

CodepxxaHue om4yema:

1 HanmeHoBaHMe NpakTUYecKoro 3aHATUS;

2 LUenb 3aHaTtug;

3 BapwuaHT 3agaHus;

4 OT4yeT O BbINOMHEHUN Ha Kaxabli 3Tan pasgena «CopepkaHue u nNopsaok
BbIMNOSTHEHUS 3a4aHUSAY;

5 Cnuncok ncnosnb3yembliX MCTOYHUKOB;

6 BbiBOObI M NPEANOXEHWS;

7 [aTta u nognuck KypcaHTa v npenoaaBaTtens;

Boripochbi 07151 caMornpo8epKu
1 Mepeuncnute MaTemaTmyeckne onepauum ans Lenbix Yncen.

2 Nepeumncnute YacTo mcnonb3yemble PyHKUMM Moayns math.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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3 MNepeuncnute TpuroHoMeTpudeckne yHkUMmn moaynsa math.

4 Kak cosgaTtb CBOK COBCTBEHHYHO (PYHKLUMNIO?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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MpakTnyeckoe 3aHaTue Ne 13 lpoBepka ycnoBun B Python. CuHTakcuc
If,If-else,if-elif-else. CocTaBneHue nporpamMm C TMpPOBEPKON YCNOBUMN n3
npodeccnoHanbLHON AeATENbHOCTH.

Llenb 3aHsmus:

1. NosHakomunTbCH co cTpykTypon BeTBneHue (if, if-else, if-elif-else);

2. Hayuntbcs pabotaTtb C uucrnamm M CTPOKamMu UCMOMb3ys CTPYKTYpY
BETBMNEHME;

3. YMeTb nucatb KoAbl MporpamMmm € UCMosib30BaHWEM CTPYKTYPbl BETBMNEHUS;

4. dopmumpoBaTb OK5, OK6, J1P26, JTIP30 .

UcxoOHbIe OaHHbIe: TEOPETUYECKNI MaTepuan, nporpamma Python

CodeprxkaHue u rnopsiOoK 8bINOIHEHUS:
1. A3yunTb TeOpeTU4ecKyto YacTb;

2. BeinonHuTb 3aganHus.

TeopeTuyeckas 4yacTb

HanGonee 4acto norvyeckne BblpaXeHWsi WUCMONb3YHTCH BHYTPU YCIOBHOM

NHCTPYKUUKN  if:

if << ycnoesue >>:
<< BNOK Bblpa>keHunn >>
v ~

\

~
~
~ ”
\\ Bnok eeipaxkeHui

BbINOMHAETCH,

'
OTctynei! 4 npo6ena no
™ P ecnun ycnoswve True

yMOnuaHuio nnn oguH Tab

YcnoBHbIN onepatop BeTBneHus if, if-else, if-elif-else
Onepatop BeTBneHusa if no3BonseT BbLINONHUTE  OMNpeAeNneHHbln  Habop

I/IHCprKLl,I/IIZ B 3aBUCUMOCTU OT HEKOTOPOIo yCIioBUA. B0O3MOXHbI cneagywouwme sapumaHThbl

NCMOJSIb30BaHMUA.
1. KoHcTpykuus if

CuHTakcuc onepaTtopa if BbIrnganT Tak:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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if normnyeckoe BbipaxxeHue:
Komanga_1

KomaHga 2

KOMaH4a_n

Mocne onepaTtopa if 3anucbiBaeTca nornyeckoe BbipaxeHue.

HanomHuwm, INoruyeckoe BblpaXeHne — KOHCTPYKLMS A3bIKa
NporpamMMMpoBaHus, pPe3ynbTaTOM BbIYUCIIEHUS KOTOPOW SABMSAETCA «UCTUHA» WK
KIOXb».

Ecnu 3TO BblpaxeHWe UCTUHHO, TO BbIMOMHAKTCA MHCTPYKLMM, onpeaensiemMble
[aHHbIM onepaTopoM. Nocne yCrnoBHOro BblpaXXeHNUs HY)XXHO NOCTaBUTb ABoeToumne “:”.

MporpammMa 3anpalunBaeT y nonb3oBaTtens ABa 4Yncna, 3aTeM cpaBHUBAET UX U
€CNnM Yucna paBHbl, TO eCTb Jlormyeckoe BblpaxeHue A==B UCTUHHO, TO BbIBOAMTCA

COOTBETCTBYIOLLEE COOBLLEHMe.

E.Python 3.4.0: example_if.py - F:lexample_if.py
File Edit Format Run  Options  Windows Help

print ("Epegmnre A: ')
A=input ()
print ("BeegurTe B: ")
E=input ()

A==H:

. print {"A paemco ET)

Mpumep nporpammel Ha Python

¥ Python 3.4.0 Shell

Fle Edit Shel Debug Options Windows Help

Python 3.4.0 (v3.4.0:04f714765c13, Mar 16 201
tel)] on win3Z2

Type "copyright”, "credits"” or "license ()" fo
P RESTART
i

>

EmeguTe A

10

EmeguTe B

10

A paeHo B

s |

PesynbTaT BbINONIHEHNSA NPOrpaMMbl C UICNOSNb30BaHMEM YCIOBHOMO onepatopa if

2. KoHcTpyKums if — else

BbiBaloT cnyvam, korga HeobxoaMMo NPeayCcMOTPETb anbTepPHATUBHBIA BapuaHT
BbIMOSIHEHUSA NporpaMmmbl. T.e. NpU UCTUHHOM YCITOBUM HY>KHO BbINOSTHUTL O4MH Habop
WHCTPYKLMI, NPWU NOXXHOM — Apyron. [1na 9Toro ncnonb3dyeTcst KOHCTpYKums if — else.

CuHTakcuc oneparopa if — else BbIrnganT Tak:

if nornyeckoe BblpaxeHue:

komanga 1

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-4/if.png?attredirects=0
https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-4/if_res.png?attredirects=0
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KoMmanpa_ 2

KoMaHZa n
else:
Komanga_1

KoMmanpa_ 2

KkoMaH4a_n
Mporpamma 3anpalivMBaeT y nonb3oBaTens ABa 4Yncna, 3aTeM CpaBHUMBAET UX U
€CInn Yucna paBHbl, TO eCTb Jlorndeckoe BblpaxeHne A==B WCTMHHO, TO BbIBOAUTCS

COOTBETCTBYyHLLEE COoOobLleHNne. B NpoTMBHOM crny4ae BbIBOAWUTCS COOOLLEHME, YTO
ynucna He paBHbI.

| & Python 3.4.0: example_if. py - F:/fexample_if. py
File Edit Format Run  Options  Windows Help

print ("EpeOguTe A7)

A=input ()
print ("EeeguTe B:T)
E=input {}
1T A==BE:

print (TA paexHo BT
elze:

ﬂrint('A He paBuo BT)

Mpumep nporpammbl Ha Python

Frr S=E============================== EEZTART
Bl

EeegmTe A:

10

BeegMTe B:

5

& He paeHC B
> |

PesynbTaTt BbINOMHEHMA NporpaMmbl C UCMOSIb30BaHMEM YCITOBHOrO oneparopa
if-else
3. KoHcTpykuus if — elif — else

[Ona peanunsauuun BblIbOpa N3 HECKOSbKUX anbTEPHATUB MOXHO MCMONb30BaTb
kKoHcTpykuwmio if — elif — else.

CuHTakcuc oneparopa if — elif — else BbIrnaguT Tak:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx



https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-4/if-else.png?attredirects=0
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if normyeckoe BbipaxeHue_1:
Komanga_1

KomaHga 2

KoMaHga_n
elif nornyeckoe BbipaxeHue_2:
komaHga_1

KomaHga_ 2

KomaHga_n
elif nornyeckoe BbipaxxeHune_3:
komaHga_1

KomaHnpa_ 2

KoMaHga n
else:
komanga_1

Komanpa_ 2

KoMaHga n

Mporpamma 3anpawmnBaeT YUCAO Yy MOMb30BaTENSA WU CPaBHMBAET €ro C HYNéM
a<0. Ecnm OHO MeHblUe Hynsl, TO BbiBOAMTCA coobuieHne o6 atom. Ecnmn nepsoe
norMyeckoe BblpaXXeHWe He UCTMHHO, TO nporpamMma nepexoauTt Ko BTopomy - a==0.
Ecnn oHO MCTWHHO, TO Nporpamma BbiBeAEeT COOBLEeHMEe, YTO YMCMO PaBHO HyIo, B
NPOTUBHOM crnydae, ecnu oba BblleyKa3aHHbIX FIOMMYECKUX BbIPAXEHUS OKa3anucb

JTIOXHbIMU, TO NporpamMmma BbiBeaeT coobLeHne, 4To BBEAEHHOE YMcno bonbLue HYynA.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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| o Python 3.4.0: example_if.py - F:fexample_if. py
File Edit Faormat Run

Cptions  Windows  Help

a = int {input ("BEeenurTe umcmo: 1)
it a < 0:
print (a, " Menbwms HYmA")
elif a == 0:
print {a, " paeHo "vmam”)
aelze:
print (a, " Gonpmes "Hyma’)

Mpumep nporpammbl Ha Python

41
ey
FEE

-5
P
s

=2

Beegure uMcomo: 41
Gonple HYIIA

EeeOume UMHCIO: -5
MeHblle HYVJIA

Beegure uMcomo: O
0 paeHo HYJIH

EEETART

EEETART

PesyanaT BbIMOJIHEHUA NporpamMmmbl C UCNOJ1Ib3OBaHNEM YCJTOBHOIo onepartopa

if-elif-else

Mpumep

BapuaHTt 0

[aHo 3 uncna. Hantn MmHMmanbHoOe cpeamn HUX N BbIBECTU Ha SKPaH.

PelweHue

[lnsi NpocTOThl NOCTPOMM BNOK-CXEMY 3a4auu.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuUU 0 opuauHay, xpaHsuwemycs 6 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

MH:HW

KomaHgamum

a=input(")

b=input(")

c=input(")

BBEAEM TpW ymcna, NpMCBOMB 3HAYEHWS NepeMeEHHbIM a, b, .

YCnoBHOM KOHCTpyKumen if-else npoBepMM Ha WUCTMHHOCTb JOrnM4yeckoe
BblpaxeHne a<b. Ecnu OHO WCTMHHO, TO NepexoauM Ha MNPOBEPKY FOrMYeCcKoro

BblpaxxeHns a<c. Ecnm OHO WUCTMHHO, TO nepemMeHHoW "y" MpUCBOMM 3HaveHue
nepemeHHon "a", T.e. "a" GygeT MMHMManNbHbLIM, @ WHa4e "y" NPUCBOUTCSA 3HA4YeHUE
nepemeHHom "c".

Ecnu B Hayane nornyeckoe BblpaxeHue a<b okasanocb MOXHbIM, TO Nepexoamm
Ha NPOBEepKy APYroro forMyeckoro BblpaxeHus b<c.

Ecnun oHo UCTUHHO, TO "y" NpucBOUTCA 3HaYeHne nepeMeHHon "b", nHadve "c".

Komangow print() BIBOAMM MUHMManbHOE 3Ha4YeHUe.

Mpumep nporpammbi:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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FHAXOERISHME MMHMMATEHOTCO M= 3—X UMCel
a=input {('BeegmMTs Usmose uMcao \n')
b=input ('Beegure usmoe umcno ‘\n')
c=input ('BEegure usnce umcno \n')
a<b:
a<c:
y=a

¥=c

b<c:
y=b

y=c
print ('MMHMMANLHOS:

er]

PesyanaT BbINOJTHEHNA NMPOrpamMmmbl.

BEeOIMTs lLelos WHMCIIo
2

BEeouMTs Lellos WMo
5

BEEeIuMTs lLelos WHOIIO
1

MuHMMaIbHOo=: 1

3apaHua Ana camocToATeNIbHOW paboThbl (N0 BapuaHTam)

BapwuaHT 1

[aHbl Tpu Lenbix yncna. BoibpaTb M3 HUX Te, KOTopble NpUHaZnexaT UHTepBany

[1,3].

BapuaHT 2

[aH Homep roga (nonoxuTtenbHoe uenoe yncno). OnpeaennTb KONMYecTBO AHEN

B 9TOM rogy, yuuTbiBas, 4To OOblYHbLIN rog HacunTbiBaeT 365 AHEN, a BUCOKOCHbIA —

366 gHei. BucokocHbIM cuntaeTcsa rog, AenAwmnca Ha 4, 3a UCKITI0YEHMEM TeX rogos,

koTopble genatcs Ha 100 n He gensaTtca Ha 400 (Hanpumep, rogsl 300, 1300 n 1900 He

ABNATCA BUCOKOCHBbIMK, @ 1200 n 2000 — asnsatoTcs).

BapuaHTt 3

Hanucatb nporpamMmmy BblHUCIIEHNA CTOUMOCTWU TOKYMNKM C Y4YEe€TOM CKUOKWU.

Ckngka B 3% npefocTaBnsieTcsi B TOM crnyyae, ecnm cymma nokynku 6onbwe 500 py6.,

B 5% - ecnu cymma 6onbwe 1000 py6.

BapuaHT 4

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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Hanucate nporpammy, koTopad 6bl No BBEAEHHOMY HOMeEpPY eAuHULbI
namepenna (1 — kunorpamm, 2 — munnamrpamm, 3 — rpamm, 4 — TOHHa, 5 — LeHTHep)
n macce M BblgaBana cOOTBETCTBYHOLLEE 3HAYEHME MACChl B KUIOrpaMmaXx.

BapuaHTt 5

HanTn KoCMHYC MUHUManNbLHOro 13 4 3agaHHbIX YUCETT.

BapuaHT 6

BbIBECTM Ha 3KpaH CMHYC MaKkCcMMaribHOro U3 3 3aaHHbIX Yncen.

BapuaHTt 7

[aHbl TPy CTOPOHbBI OAHOrO TPEYrofibHMKa U TPU CTOPOHbI APYroro TpeyrosibHuKa.
Onpenenntb, ByayT N 3TN TPEYrofNbHUKN PAaBHOBENUKUMU, T. €. UMEIOT S OHU paBHbIe

nnowaaun. Ecnn aT1o He Tak, To BbiBECTU «Foul!lly

BapuaHT 8

CocTtaBbTe nporpammy nogcyé€ta nnowaanm pasHoObeopeHHOro TpeyrosibHuUKa.
Ecnn nnowagb TpeyronbHuMKa 4Y€THas, pasgenutb €€ Ha 2, B NPOTMBHOM criyvae
BbIBECTU coobLLeHne «He mory genutb Ha 2!»

BapuaHT 9

CocTaBuTb nporpammy, Kotopasi no gaHHomy uucny (1-12) BblBoOUT HassBaHue
COOTBETCTBYHOLLErO €My MecsLia Ha aHrMMNCKOM Si3blKe.

BapwuaHTt 10

CocTtaBuTb MNporpamMmy, OCYLLECTBIAIOLWY NEepeBos BEnMYMH U3 pagvaHHom
Mepbl B rpagyCcHyo nnu HaobopoT. Nporpamma gormkHa 3anpaluvBaTh, Kakou NepeBos
HY>XHO OCYLLIECTBUTb, U BbIMOMNHATL YKa3aHHOe AeNCTBUE.

BapuaHT 11

[laHo Tpu yncna. Hantu KonNnM4YecTBO NOMOXUTENbHbLIX YACEN CPeaMN HUX;

BapuaHT 12

Ecnn penctBuTenbHble yMcna X Uy — OAHOMO 3Haka, HamWTu WX cpepHee
reoMeTpuyeckoe, B MPOTUBHOM Crlydae HanuTu Ux cpegHee apudmeTndeckoe.

BapwuaHTt 13

OnpepenuTb, CyLeCTBYET M NPSAMOYIOSIbHbIN TPEYrofibHUK CO CTOPOHaMU X,Y,Z.

Ecnn — ga, BbluMCnUTL ero nnowagb.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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BapwuaHT 14

Onpegenutb, CywlecTByeT N TPEYronbHUK C ANIMHAMK CTOPOH a, b, c. Ecnu —
Aa, BblYNCNNTbL ero nnowaab no opmyne epoHa.

dopmyna NepoHa nveeT BUA:

S=p(p-a)(p-b)(p-c), rae p=12(a+b+c)

BapuaHT 15

Bbluncnntb 3HaveHne doyHKumm f(x), ecnu
4 j

05— 4‘x\ , x>0
J(X)=1 sin?x?

, x<0
| \x+1

Bbi1600b!1 u npednoxeHus o npodenaHHou pabome

CodepxxaHue omyema:

1. HanmeHoBaHMe NpakTUYecKoro 3aHATUS;

2. Uenb 3aHaTtug;

3. OtyeT 0 BLINOMHEHUWN Ha KaxAabli 3Tan pasgena «CogepxaHue u nopsaok
BbIMNOSTHEHUS 3a4aHUsAY;

4. CnncoK MCnonb3yemblX UCTOYHUKOB;

5. BbiBOObI M NPEANOXEHWS;

6. [ata u nognuck KypcaHTa u npenogaBarensi.

Bonpockl 01151 camMonposepKu

1. Kakow BbluMCRIMTENBHbIN NPOLECC Ha3biBaeTCHA pa3BeTBAOWMMCSA?
2. OnuwmnTe cuHTakcuc oneparopa if.

3. Jante onpeneneHne NOHATUIO «IIOMMYECKOe BblpaXXeHue»

4. OnuwunTe KoHCTpyKumio if-elif-else.

5. YUT0 no3BonsieT BbINOSTHUTL onepartop BeTB1EHUA if.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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MNMpakTuyeckoe 3aHATME N° 14 Peanusauma LUMKNUYECKUX anroputTMoB B
Python. CuHTakcuc uukna c npegycrnoBuem u noctycnosuem. CocrtaBrneHue
nporpamm npoceccruoHarbHON HanpaBfeHHOCTM.

Llenb 3aHsmus:

1. lMO3HaKOMUTBLCS C LMKITMYECKUMU KOHCTPYKLUAMM;

2. YMeTb nucaTb KOAbl NporpamMm, CoaepXxalime LMKIMYeckne KOHCTPYKLUUN C
while;

3. dopmumposats OK5, OK6, J1P26, JIP30 .

UcxoOHbIe OaHHbIe: TEOPETUYECKNI MaTepman, nporpamma Python

CodepxxaHue U nopsiOoK 8bINMOSTHEHUS:
1. 3yunTb TeopeTn4eckyro YacTb;

2. BbinonHutb 3aganHus.

TeopeTuyeckas 4yacTb

B Python cywecTBytoT ABa TUNa LMKINYHLIX BblpaXeHWN:

e Lumkn while ¢ npegycnosnem 1 MoXHO opraHnsoBaTtb While ¢ noctycnosuem

e Lumkn for — (n3y4yaem Ha cneayroeM NpakTUYECKOM 3aHATUM).

1. Uukn while B Python Ljukn ¢ npedycnosuem (c 3adaHHbIM ycrioguem
npodomkeHus pabomel, yukn «[MTOKA»)

NHctpykumsa while B Python noBTopsieT ykasaHHbIM 610K Koga go Tex nop, noka
yKasaHHoe B LIMKIe nornyeckoe BblpaxeHue byaeT octaBaTbCs UCTUHHBIM.

CuHTakenc umkna while:

while nornyeckoe BbipaxeHue:

komaHga 1

KomaHaa 2

KomMaHga n
Mocne knto4deBoro crioBa while ykasbiBaeTcsa yCrnoBHOE BblpaXXeHue, 1 Moka aTo
BblpaXXeHne BO3BpallaeT 3HadyeHwe True, OyaeT BbINONHATECSA OMOK WHCTPYKLUMMA,

KOTOpbIN NOeT ganee.

while <ycnosue>:
gKymeHm ynpaeridemcs ripoepaMmHbIMU cpedcmeaMu 1Q: Konnedx

<
6xox_omep a??;;%)eepb akmyarnbHOCMb 8epcul 1o opuauliany, xpaHsauemycs|e 1C: Konnedx
HeT

na
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3adayva

JTeDKHMK B nepBbIf AeHb TPEHUPOBOK npobexan 10 KM.
Kaxkabin cneayoLwmmn JeHb OH yBenuumean npongeHHoe paccTosiHune
Ha 10% OT npongeHHOro B Npeablaywnin aeHb. B kakon aeHb oH npobexuT 6onbe 20

KM?

BblBOA N,X

v

x<20

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx



KMPK BIFAP® ®I'BOY BO «KI'TY»
MO-15 02 06-O0[.08.M3

NHPOPMATUKA | C.178/232

2. Uukn while B Python Ljukn ¢ nocmycnosuem (¢ 3a0aHHbIM ycrioguem

OKOHYaHus pabomel, yukn «JO»)

B sasbike Python HeT onepaTtopa uukna € nNOCTYCrOBMEM, HO €ro MOXHO
opraHm3oBaTtb C nomollblo onepatopa while («nokay») ¢ ycnosuem True («UCTUHa»).
Takon uukn OyaeT BbINONHATLCA OeckoHevHo. Bbixog M3 umkna npousongeT npu
WCTUHHOCTU YCNOBUSA B onepaTope BETBMEHUS C NMOMOLLbIO crieumansbHOro oneparopa

break («npepBaTtb»).

A 4

n=n+l

KoHeL,

Wcnonb3yeTtcs B Tex cnydasix, Koraa TpebyeTcs,, 4ToObl Teno uukna

BbIMNOSTHUNOCHL XOTH Bbl OANH pas.

+15). k! =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

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx

E H,?_%eﬁ,%b aKkmyasnbHOCMb 8epcuu no opuauHary, xpaHsauwemycs 8 1C: Konnedx
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[laHo uenoe 4ncno, He MeHblUee 2. BoiBeauTe ero HauMeHbLWNW HaTyparibHbIn
Jenutenb, OTNNYHbLIN OT 1.

PeweHune:

[na Havyana BBegéM Lenoe Yymcno komangow int(input(tekct coobLieHmns)).

3atemM 3agaguM nepemeHHoun i 3HadeHue 2. [lepeMeHHas i BbIMOSHAET pPoSb
cyéTtumnka. Ecnn 3apatb en 3HadeHne 1, TO ycnosue 3agayn He GyaeT BbINOSIHEHO, a
pes3ynbTaTtom Bceraa byaet 1.

B uukne while B ka4ecTBe normyeckoro BblpaXxeHus ncnonb3yetcs komaHga n%i
cpaBHMBaemas ¢ Hyném. Takum obpasom, ecnm ocTaTok OT AeNeHns BBEAEHHOIO Yncna
Ha TeKyLlee 3Ha4YeHue i He paBHO Hyrm, TO CYETUYMK YBENMYMBaAETCHA Ha 1, a ecnu paBHO
HYM0 LUK 3aKaHYnBaeTcs U KomaHgou print() BIBOANTCA cOOBLLEHNe 1 3HaYeHue i.

Mpumep nporpammel ¢ yukriom while
n = int (input ('BeeguTe ILedos UMCIIC He MeHbmes 2\n'))
i =2
n%i 1= 0;:

i+=1
print {'HaMMeHEIMI HATYPANLHED OelMTeNb: ', i)
EEenuTe LaloS2 UMCIO He MeHbIes 2
45

HaMMeHLIMH HaTYPANLHEI IelUTSNL

3adaHus 0ns caMmocmosimesibHO20 8bINOJIHEHUST:

]

BapuaHT 1

[aHa HenycTaa nocnegoBaTenbHOCTb LErbIX YMCer, OKaHYMBaKLWAACA HyNeM.
Hantn: a) cymmy Bcex 4mucen nocrnegoBaTenbHOCTM; 0) KONMMYECTBO BCEX 4mcen
nocrnefosaTernibHOCTH

PewnTb 3agady ncnonb3ysa LMKINYECKYH0 KOHCTPYKUuio while.

BapuaHTt2

[aHa nocregoBaTernbHOCTb OTpUUATENbHbLIX LENbIX YUCEer, OKaHYMBaOLLaACH
NONOXUTENbHBIM  YucnoM. Hantm cpegHee  apudmeTudeckoe Bcex — uYucen
nocnegoBaTenbHOCTU (6e3 ydeTa NoNOXUTENbHBIM Y1Ca).

PewnTb 3agady ncnonb3ysa LMKINYECKYH0 KOHCTPYKUuio while.

BapuaHTt 3

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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[aHa nocnepoBatenbHOCTb M3 N uenbix 4ucen. [lepsoe 4ucno B
nocnegoBaTenbHOCTU 4Yé€THoe. Hantu cymmy Bcex waywmx noapsa B Havane
nocrnegoBaTeNibHOCTU YETHBIX YUCer. YCIOBHbIN onepaTop He NCNOoJSb30BaTb

PewuTb 3agady ncnonb3ysa LMKNNYECKYo KOHCTpyKUuio while.

BapwuaHT 4

[daHa nocnepoBaTenbHOCTb M3 N BELLECTBEHHbLIX YWUCerl, HavMHawwasaca c
NONOXUTENBLHOrO 4Yncna. OnpedenuTb, Kakoe KONMYEeCTBO MOMOXUTENbHbBIX 4Yucen
3anucaHo B Havane nocnenoBaTenbHOCTU. YCMNOBHbIM OnepaTop He UCMOoNb30BaTh.

PelwnTb 3aga4y ncnonb3ys LUKINYECKYIO KOHCTPYKLUKUIO while.

BapuaHTt5

HaHo uenoe yucno N (> 0), aensaioweeca HEKOTOPOWN CTeneHbto yucna 2: N =
2"K. Hantn uenoe yncno K — nokasartenb 3TON CTEMNEHMN.

PelwnTb 3aga4y ncnonb3ys LUKINYECKYIO KOHCTPYKLUKUIO while.

BapuaHT 6
HaHo uenoe yucno N (> 1). Hantn HanmeHblwee Lenoe Yncno K, npu KoTopom
BbINONHAETCA HepaBeHCcTBO 5K > N.

PewnTtb 3aga4y ncnonb3ys LUKINYECKYIO KOHCTPYKLUKUIo while.

BapuaHTt 7
HaHo uenoe yucno N (> 1). Hantn Hambonbluiee uenoe vncno K, npu KOTOpom
BbINOMHAeTCA HepaBeHcTBO 2K > N.

PewnTb 3agady ncnonb3ysa LMKINYECKYH KOHCTPYKUuto while.

BapuaHT 8

HaHo uenoe umcno N (> 0). Ncnonb3ya onepaumn AeneHus Haueno M B3SATUS
ocTaTKa OT AeneHnd, HanTN KONMYeCcTBO U CyMMY ero Lmap.

Pewntb 3agavy ncnonb3ys LUKINYECKYO KOHCTPYKLUIo while.

BapuaHTt 9

Cpean uncen 1, 5 10, 16, 23, ... HaUTKM nepBoe 4Yncno, bonbliee n. YCrNOBHbIN
orneparop He NUCNornb30BaTb.

Pewntb 3agavy ncnonbays LUKINYECKYIO KOHCTPYKLUUIo while.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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BapwuaHTt 10
HaHo uncno A (> 1). BoiBecTn Hambonbluee 13 uenbix Yncen K, ans KoTopbixX
cymma 1+ 1/2 + ... + 1/K 6ygeTt meHbLue A, u camy 3Ty CyMMy.

PewuTb 3agady ncnonb3ysa LMKNNYECKYo KOHCTpyKUuio while.

BapwuaHT 11

HaHo uenoe umcrnio N (> 0). Hantn Hambonblee uenoe uyucno K, keagpat
koToporo He npesocxoauT N: KA2 < N. ®yHKUMO n3BNeYeHna KBagpaTtHOro KOpHS He
NCNoNb30BaTb.

PelwnTtb 3aga4y ncnonb3ys LUKINYECKYIO KOHCTPYKLUKUIO while.

BapuaHT 12
BbiBeanTe Ha akpaH gnga yncna 2 ero ctenenun ot 0 go 20

PewnTtb 3aga4y ncnonb3ys LUKINYECKYIO KOHCTPYKLUKUIO while.

BapuaHT 13

Mown ©oratbii gaglowika nogapwusi MHe OAMH Jonnap B MOW NepBbI AEHb
poxaeHus. B kaxxabih AeHb POXXAEHUSA OH yaABanBasn CBOW Nogapok U npubaenan K Hemy
CTONbKO AONNapoB, CKOMbKO feT MHe WUChonHunock. HanucaTb nporpammy,
yKa3blBaloLLYHO, K KAKOMY [HI0 poxaeHus noaapok npesbicut 100$.

PewnTtb 3aga4y ncnonb3ys LUKINYECKYIO KOHCTPYKLUKUIO while.

BapuaHT 14

BbiBecTn Tabnuuy 3HayveHun yHkumm y = -0.5x + x. 3HayeHus aprymeHTa (X)
3a4alnTCcsd MUHUMYMOM, MakCMMyMOM U waroM. Hanpumep, ecnv MMHUMYM 3agaH Kak
1, makcumym paBeH 3, a war 0.5. To Hago BbIBECTU Ha 3KpaH U3MeHeHne x ot 1 go 3 ¢
warom 0.5 (1, 1.5, 2, 2.5, 3) 1 3Ha4YeHMA PyHKLMN (Y) NPU KaXXOOM 3HAYEHUM X.

Pewntb 3agavy ncnonb3ys LUKINYECKYO KOHCTPYKLUIo while.

BapuaHT 15

Hantn cymmy n npoussegeHve undp, BBedeHHOro uernoro yucna. Hanpumep,
ecnu BeegeHo 4vucro 325, To cymma ero ungp pasHa 10 (3+2+5), a npoussegeHve 30
(3*2*5).

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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Pewwntb 3aga4y ncnonb3ys LUKINYECKYIO KOHCTPYKLUKIo while.

3apava***Hanmwute nporpammy-urpy. KomnbioTep 3aragbiBaeT CryyYanHoe
4Yncno, Nonb3oBaTtersb NbiTaeTca ero yragatb. [lonb3oBaTenbs BBOAUT YMCO A0 TEX Nop,
noka He yragaeT uUnu He BBedeT croBo «Bbixogy». KomnbloTep cpaBHMBAET 4MCNO C

BBeAEHHbIM 1 coobLlaeT nonb3oBaTesnto 60MbLle OHO MNK MEeHbLUEe 3aragaHHoro.

Bbi16800b!1 u npednoxeHus o npodenaHHou pabome

CodepxxaHue om4yema:

1.HanmeHoBaHMe NpakTU4ECKOro 3aHATUS;

2.Llenb 3aHatus;

3.014eT O BLINOMHEHUN Ha Kaxabl aTan pasgena «CopepxaHve U NOPSAOK
BbINOSTHEHUSA 3aJaHNSAY;

4.Cnuncok ncnonb3yeMbiX UICTOYHMKOB;

5.BbiBOAbI 1 NpeanoxeHus:;

6.[lata n nognuck KypcaHTa 1 npenogaBaTens.

Bonpocsl 0nsi camoriposepKu
1. Kakve Tunbl UMKNNYHbIX BbipaXeHun cyuectsytoT B Python?
2. Kak opraHmnsoBatb UMKkn ¢ noctycnosnem B Python?

3. HanuwwuTe cuHTakcuc umkna while ¢ npegycnosuem .

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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Mpaktnyeckoe 3aHsaTMEe Ne 15 ®DyHkuma range. CuHTaKcuc uUuKna ¢
napameTpom. CocTtaBneHue nporpamMmm rnpoceccrmoHarnbHON HanpaBreHHOCTHU.

Llenb 3aHsmus.

1. Tlo3HaKOMUTBLCS C LMKITMYECKON KOHCTPYKLUMNEN- LIMKIT C NapamMeTpoM;

2. [Mo3HakoMUTbCA C PYHKLUMEN range;

3. YMeTb nucatb Kodbl MporpaMm, cogepxalme UUKNn4eckne KOHCTPYKUUN C
for;

dopmunposaTb OKS, OK6, JTP26, JTP30 .

>

UcxoOHbIe OaHHbIe: TEOPETUYECKNI MaTepman, nporpamma Python

CodepxxaHue U nopsiOoK 8bINMOMTHEHUS:
1. A3yunTb TeopeTn4eckyro YacTb;

2. BbinonHutb 3aganHuvs.

TeopeTuyeckas 4yacTb
LUukn for B Python:
LUnkn for B Python obnagaeTr cnocoBGHOCTbIO nepebupaTtb anemMeHTbl nbdoro

KOMMNMNEeKCHOro tuna gaHHbIX (Hanpvlmep, CTPOKU UIn CI'II/ICKa).

—)

Lukn ¢ napamempom (¢ 3a0aHHbIM YUCIOM r1oemopeHul, yukn «J/15»)

| }

«—
® T O X

i=i+l

CuHTakcuc uukna for:

lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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Teno yukna NoBTOPSiIETCA QUKCUPOBAHHOE YUCMO pa3 ANl Kaxaoro 3HaveHus
napameTpa. lMapameTp — nepemMeHHas uenoro Tuna. OyHKUMA range («ananasoH»)
3a4aéT KONMYeCTBO NMOBTOPOB TeMa LMKa 1 COAEPXXUT OT OAHOro A0 TPEX Ymncern.

range(cTtapT, CTon, Lwar) - Tak BbIrMA4MT CTaHAApPTHbIN BbI30B OyHKUMK range() B

Python. Mo ymonyaHuto ctapT paBHSAETCS HYIto, LWar eAUHULE.

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 0o k-1 ¢ wasom s.

Bo3MoOXHO nsmeHeHne napametpa OT 60MblIero 3Ha4eHUs K MeHbLlemy. B atom
cny4yae n JormkHo ObiTb 6onble Kk, a s — oTpuyaTensHoe.

®yHKuus range()

HdocTtaTo4yHo YyacTo npu  paspaboTke nporpamm  HeoBXxoOUMO NOMNyYnUTb
nocrnefoBaTesnibHOCTb (OuanasoH) LenblX Ynucen:

Onsa peweHusa aton 3agadunm B Python npepycmoTpeHa dyHkums range(),
cosgatollas nocrefoBaTenbHOCTb (OnanasoH) uyucen. B kadecTBe aprymeHToOB
PYHKUMA NPUHUMAET: HayanbHoe 3HavyeHue guanasoHa (no ymondanuio 0), KOHeYHoe
3HaveHue (He BKMuuTensHO) n war (no ymonyaHuio 1). Ecnv Bbi3BaTh (PyHKUMIO, TO

pesynbTaTa Mbl HE YBUOUM:

>>>range(0,10,1)

range(0, 10)

>>>range(10)

range(0, 10)

[deno B ToM, 4TO ANS cO3gaHWs guanasoHa yucen HeobxoAMMO MCMNoMb30BaTb

umkn for:

>>> for i in range(0, 10, 1): print(i, end="")

0123456789

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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>>> for i in range(10):
print(i, end="")
0123456789

CuHTakcuc uukna for:
for intin range():
KkomaHga 1

KomaHga 2

KomaHaa

lNepemeHHOM int NpucBanBaeTCcsa 3Ha4YeHWe NepBoro anemMeHTa yHkumm range(),
nocrne KomaHga 2 4Yero BbINOMHAKTCA KOMaHgbl. 3atemM  nepemeHHon  int
npuceanBaeTCca crnegyollee rno nopagky 3HadeHwe v Tak ganee 4o Tex Nnop, noka He
OynyT nepebpaHbl Bce anemMeHTbl KomaHaa dyHKuumn range().

®yHKUMA range() sBnseTca yHuBepcarnbHon ¢yHkumen Python ana cospgaHus
cnnckoB (list) copepxawmx apudmeTnyeckyto nporpeccuto. Yaule Bcero oHa
ncnonb3yeTcs B Lmknax for.

BapuaHTt 0

1. Hantu cymmy n anemeHTOB cnegywouwero psga yicen: 1 -0.5 0.25 -0.125 ...
n. KonnyectBo anemeHToB (N) BBOAUTCS C KnaBmaTypbl. BbIBECTM Ha 3KpaH Kaxabln
ynieH psga u ero cymmy. PelunTb 3agadvy MCnonb3ysa LMKINMYECKY KOHCTpyKuumto for.

PelwueHne:

B naHHOM crniyyae psag uucen COCTOMT U3 3NIEMEHTOB, TAe Kaxabl criefyroLwmi
MeHbLUEe npeabiayLlero B ABa pasa rno Moaysito U uMeeT obpaTHbIN 3HaK. 3HaYMT, YTOObI
Nony4YnTb CNeayowmnn SNnemMeHT, Hago NpeabiayLWwnn pasgenuTb Ha -2.

Kakon-nmbo nepemMeHHOM Hago NPUCBOUTL 3HAYEHUE NepPBOro anemeHTa psaa (8
AaHHOM cnyyae ato 1). [anee B uukne AobaBnsaTb €e 3HayeHue K NepemMeHHou, B
KOTOpPOM HakanmmeaeTcs CyMMma, Nnocre 4ero npucsamBaTtb €M 3Ha4YeHue cnenyowero
anemMeHTa psga, pasgenve Tekyllee 3HadeHue Ha -2. Linkn JormkeH BbIMOMHATLCA N

pas.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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n=int (input ('BEefMTe KOMMUSCTECD SJSMSHTOE NOCISOOEaSTALHOCTHM: '))
=1
s=0
print (=)

i range (n) :

s+=x

x/=-2

print (x)
print {'Cymma paAma:',s)

Mpumep nporpammsbl ¢ Luknom for

BreoMrTe HOIMUSCTEC SJIeMeHTOE NOCHeloBEaSTIEHOCTH 5

Cymma papma: 0.€3875
PesynbTat BbINOMHeHNA nporpamMmel

BapwuaHT 1

1. [daHo BewecTBeHHOE 4YnCno — ueHa 1 Kr koHdeT. BeiBecTn ctoumocTb 1, 2, ...
10 kr koHpeT. PelwunTb 3agady Ucnonb3ys LMKNINYECKYH KOHCTPYKUuio for.

BapuaHT2

1. Danbl gBa uncna A n B (A<B). Hantn cymmy Bcex uenbix yncen ot A oo B
BKMIOYNTENBHO. PelwnTb 3agady NCnonb3yst LMKINYECKY KOHCTPYKLUMIO for.

BapuaHTt 3

1. Danbl gBa uncna A n B (A<B). Hantu cymmy KBagpaToB BCEX LEnbIX Yncen ot

A po B BknountenbHo. PewnTb 3agady MCNonNb3ys LMKINYECKYH KOHCTpYyKUMio for.

BapuaHT 4

1. Hantn cpegHee apudpmeTmyeckoe Bcex uenbix ymcen ot a go 200 (3HaveHus
a n b Beogatca c¢ knasmatypbl; as< 200). PewnTb 3agady UCMonb3ys LUKINYECKYHO
KOHCTpyKuuto for.

BapuaHT 5

1. Hantn cymmy Bcex uenbix 4ucen oT a go b (3HaveHua a n b BBOAsATCa C
KnaBuatypbl; b 2a). PelwunTb 3agadvy NCnonb3ys LUMKIMYECKY0 KOHCTpyKumto for.

BapuaHT 6

1. Hantn cymmy kBagpatoB Bcex Lenbix Yncen ot a go 50 (3HayeHne a BBOAUTCS

c knasunaTtypsl; 0 <a<50). Pewntb 3agady ncnosnb3ys LUKNNYECKYHO KOHCTPYKUuio for.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx



https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-5/ex_for_var0_prog.png?attredirects=0
https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-5/ex_for_var0_res.png?attredirects=0

KMPK BIFAP® ®I'BOY BO «KI'TY»
MO-15 02 06-O0[.08.M3

NHOOPMATUKA | C.187/232

BapuvaHTt 7

1. [aHa Henyctas nocneaoBaTefNlbHOCTb LEMbIX YMCEN, OKaHYMBaloLLAsACs
HyneM.

Hantu:

a) CyMMy BCEX Yncen nocnenoBaTeribHOCTY;

0) KonMYecTBO BCEX YMCEN NOCTea0oBaTENBHOCTH.

PewnTb 3agaydy MCnonb3ys LMKINYECKYH KOHCTpYKLUMIo for.

BapuaHT 8

1. Nana nocnegoBaTenbHOCTb M3 N BELLECTBEHHbIX 4vncen. [lepBoe 4ucno B
nocrniegoBaTenbHOCTU HevyeTHoe. Hantm cymmy Bcex wuaywmx noapsg B Hadvane
nocnegoBaTeslbHOCTU HEYETHbIX 4ucen. YCMOBHbIM onepaTtop He WCMNofb30BaTh.
PewunTb 3agayvy Mcnonb3ys LMKINYECKy KOHCTpyKumto for.

BapuaHTt 9

1. Cpean uucen 1, 4, 9, 16, 25, ... HanTn nepBoe 4ucro, Gonbwee n. PewnTb
3agavy Ucrnonb3ys LUKIIMYECKY KOHCTpyKLuuto for.

BapuaHTt 10

1. M3BeCTHbI oueHkn no guamke kaxgoro n3 20 ydeHukoB knacca. Onpegenutb
CPEAHIOK OLEHKY. PelwnTb 3agady ncnonb3ysi LMKNNYECKYH KOHCTPYKUMIO for.

BapuaHT 11

1. I3BeCTHO CONPOTMBNEHME KaXXOoro 13 3fieMeHTOB anekTpuyeckon uenun. Bece
3NEeMeHTbl CoeauHeHbl nocnegoBatensHo. Onpenenntb obwee CoNnpPoTUBIIEHME LENMN.
PewunTb 3agady Mcnonb3ys LMKINYECKYH KOHCTpyKumto for.

BapuaHT 12

1. N3BeCTHbI OueHKM N0 hM3MKe KaXKOoro yyeHuka AByx knaccoB. Onpegenutb
CPEOHIO OLEHKY B KaxaoM krnacce. KonnyecTBO y4alUmMxXCs B KaxgoM Kracce
oavHakoBoe. PewnTb 3agady MCNONb3ys LMKIMYECKYHO KOHCTpyKUuio for.

BapwuaHT 13

1. B obnactn 12 panoHoB. N3BECTHbI KONMNYECTBO XUTENeNn (B Thica4Yax YenoBek)
M nnowagb (B KM2) Kaxxgoro panoHa. Onpegenutb CpeaHio NNOTHOCTb HaceneHus no
obnacTtu B uenom. PewmnTb 3agady MCNonb3ys LMKINYECKYH KOHCTpyKUMto for.

BapuaHT 14

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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1. OgHokneToyHas ameba Kaxable 3 Yaca genutca Ha 2 kneTtkn. OnpenenuTb,
CKOSbKO KIeTok OyaeT 4depes 3, 6, 9, ..., 24 yaca, ecnu nepeBoHavanbHO Obifla ogHa
ameba. PelwmnTb 3agavy ncnonb3ysa LMKINYECKY0 KOHCTpyKumto for.

BapuaHT 15

baHk npuHumaeT Bknagbl nog 10% rogosbix. Ha cyet nonoxeHa cymma 10000
pybnen. Kakast cymma Oyget Ha cyeTy yepes 5 net?

PewwunTb 3agayvy ncnonb3ys LUMKIIMYECKY KOHCTPYKUMLO for.
3adaya***

Aa

Bbi80o0bi u npedrioxeHus o npodesnaHHoU pabome

CodepxaHue omyema:

7.HanmeHoBaHWe NpakTUYECKOro 3aHATUS;

8.Uenb 3aHaTuS;

9.0T4yeT O BbLINOMHEHUM HA KaxAablh 3Tan pasgena «CogepXaHue M NOpPsIAOK
BbIMNOJSTHEHUS 3a4aHNSA»;

10. Cnncok ncnonb3yemMbiX NCTOYHUKOB;

11. BbiBOAbI U NpeanioXeHns;

12. [lata n noanucb KypcaHTa u npenogasaTens.

Bonpocsi 0nisi camornposepKu
1. Kakne Tunbl UMKNUYHbIX BblpaXKeHnn cyuiecteytoT B Python?
2. Kakown cnocobHocTbio obnagaet uukn for B Python?

3. Kak paboTaeT (pyHKums range?

Npaktnyeckoe 3aHATMe Ne 16 lMonsaTue cnucka B Python. Co3paHue u
CuYMTbiBaHMe cnuckoB. DYHKUMM M MeToAbl cnuckoB. PaboTa co cTpokamm.
MoHAaTMe KapTexa u cnoBaps. Co3gaHuMe cnoBapern M KopTtexen. Metoabl
crnoBapemn.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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Llenb 3aHsmus:

1. Nsyuntb meToabl paboTbl CO CTpOKaMu;

2. OBnagetb YMEHUS MW MO CO34aHUI0 U CHYUTLIBAHUIO CMNCKOB;
3. W3yuuTtb noHATHE KopTexen n cnosapen B Python;
4

OenageTb onepauMsiMnm U MeToAaMu Hafg, KopTeXamu W CrioBapsiMu;

UcxoOHble OaHHbIe: TeopeTu4ecknin matepman, nporpamma Python

CodeprxkaHue u nopsiOoK 8bINOIHEHUS:
1. VIayunTb TeopeTmnyeckyto 4acTb;

2. BoinonHuTb 3aganHus.

TeopeTuyeckas 4yactb 1

Ctpoka — 6asoBbii Tun, npeacTaBNAlWMUNA K3 ceba  HensMeHsemyto
nocriegoBaTeribHOCTb CUMBOIOB; Str OoT «string» — «CTpoka».

CTpokoBass KOHCTaHTa (CTpokKa) — npou3BOSfibHAs NocnefoBaTeNnbHOCTb
CMMBOMOB M3 Tabnuubl Unicode, 3akmnioyeHHasi B O4MHapHbIE UNN OBOWHbLIE KaBblYKM
(TKn str — «string»).

Hanpumep:

'OT0 cTpokKa'

"9OT0 TOXE CTpOoKa“

BbizoBem dyHKumto type() n nepegagnm en Ha BXon LLENOYNCIIEHHbIN apryMeHT:

>>> type(0)
<class 'int'>

>>>

dyHKUMA coobwmna Ham, 4To 06bekT 0 OTHOCUTCSA K Knaccy 'int', T.e. TMN gaHHbIX
ABNAETCA KNaccoMm (TUN AAaHHbIX U KNacc — CUHOHUMbI).

Knacc 6ygem npencraBnsATb, Kak HEKUMW aHanor mogyns, T.e. Habop (OyHKUMN w
nepeMeHHbIX, cogepXxalumxcs BHYTpU krnacca. PyHKUUKN, KOTOPble HAaXOO4ATCHA BHYTPU
Knacca, Ha3blBalTCs MeTo4aMu.

PaccmoTpum nprmep BbI30Ba CTPOKOBOIO MeToaa:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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>>> str.capitalize('hello’)

'Hello'

>>>

Mo aHanornm ¢ BbI3OBOM (DYHKLUMM M3 MOAYNs yKa3biBaeM MMs Kracca — str, 3atem
yepes TOYKY NULLIEM MMSI CTPOKOBOro meToaa capitalize(), kKOTopbIn NPUHUMATL OA4MH

CTPOKOBbIM aprymeHT: . .
Nepewi aprymesT 4nR
2 » CTPOKDBSIX METOR0E -
= - CTpoKa

-~
>>> str.capitalize (‘hello’)
4 b %
b Q@
1
‘\\ Metoa BO3BpalwaeT Konuw
1 CTPOKW, B KOTOPO# NEPBbINA
!
' CUMBOI — B BEPXHEM
Wus xnacca (runa Saremx) perMche, OcTaanue il B

HWKHEM

'

!
!
'

B

®
®

MeTon — 970 06Gbl4HAsA (PyHKUMS, pacnonoXeHHas BHYTpM Knacca. BbizoBem eule
OAWH MeTon;

>>>gstr.center('hello’,20)
: hello

>>>
TOT MeToAd NpuHMMaeT ABa aprymMmeHTa — CTPOKY U 4YUCIO:

>>> str.center ( , 20)
fﬂ' ‘L\\
) \

MeTop Boaapz;maeT CTPOKY,

LIEHTPUPOBAHHYIO MO 3aaHHoi  APTYMEHT 3aaaeT AnuHy

anuHe. Mo ymon4aHuio CTPOKW

3anonHaeTca npobenamm

dopma BbI3oBa MeToda Yepe3d obpalleHne K ero Krnaccy yepes TOYKy HasblBaeTcd
NosIHON OOPMOWN.

[MocToAHHO NUcaTb MMSA Knacca nepeq BbI30BOM Kaxaoro metoaa 6bICTpo HagoecT,
NMO3TOMY Yalle BCero MCnosb3yT COKpaLleHHY popMy Bbi30Ba MeToaa:

>>>'hello'.capitalize() 'Hello'

>>>
B npvmepe Mbl BbIHECNM NEPBbIA apryMeHT MeToaa M NOMEeCTUNN ero BMECTO MMEHU

Knacca:
BblHeCceHHbIN n3 mMeToaa nepBbIn CTPOKOBbIM a@prymMeHT  MOXeT

OblTb Bblpa)KeHWeM, BO3BpaLLaloLLMM CTPOKY:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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>>> ("TTA"+'G™3).count('T") 2
>>>
He cnoxHo goragatbces, 4To genaet metog count().

Python cogepxuT nHtepecHoin metog format()38:
>>> {0} n {1} .format('Tpya’, 'man’)

'Tpya n man'

>>>
BmecTto {0} n {1} noacrtaearcsa 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) # BbIBO/J B BONYHON CUCTEME CHUCIIEHUA
'1010

>>> '{:c}".format(n) # BbIBOg, B popmaTte Unicode

l\nl

>>> '{:d}'.format(n) # no cHoBaHwuio 10

llOI

>>> '{:x}.format(n) # Nno ocHoBaHuo 16

lal

>>>

B Python ecTb nonesHble CTpOKOBLIE MeTOAbl, KOTOpble BO3BpawatoT (True) UCTUHY
unu (False) noxb:
>>>'spec'.startswith('a’)

False

>>>
MeTtopn startswith() npoBepsieT, Ha4uMHaeTCca nnM CTpoKa C CMMBOSNA, NepefaHHoro B
KayecTBe aprymeHTa MeToay.

Metog swapcase() BoO3BpawaeT CTPOKYy C MPOTMBOMOSIOXKHbIMK  perncTpamm
CYMBOJIOB:

>>>'Hello'.swapcase()

'hELLO'

>>>

CneuunanbHble CTPOKOBbIE MeTOAbI

[nunHa cTpOoKK — KONNMYECTBO CUMBOJIOB B CTPOKE .
MycTas CTpoOKa — CTpokKa C HyneBou ONNHON

(He cogepXuT HM ogHOro cumeona, obosHavaetca "").

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx




MO-15 02 06-O0[.08.M3

KMPK BIFAP® ®I'BOY BO «KI'TY»

1. MpucBanBaHue 3Ha4YeHUA CTPOKOBOMW NepeMeHHOMN

s = "Mpuset"

2. BBop cTpOKM C KnaBuaTtypbl

n = input("Beegunte nmsa: ")

lMpumeyaHue: npu 8800e 3HaYE€HUST CMPOKU KaBbI4YKU HE 8800SIMCH.

3. BbiBOA CTPOKU Ha 3KpaH

print (n)

lMpumedaHue: npu 8b1800e CMPOKU KasblYKU HE 8bI8OOSIMCS.

4. O6beanHeHue CTPOK (KOHKaTeHauums)

CoeamnHseT HECKOMNBbKO CTPOK B 0A4HY CTpoKy. OBo3HayaeTcsa 3HaKoM +.

Hanpumep:

"KOM"+"MbIO"+"TEP" # "KOMIbIOTEP"

"10"+"2"

#"102"

Onepau,vwl nnn MmetToabl pa60TbI CO CTPOKOBbIMW BEJTMYNHAMU Bbl MOXETE

NOCMOTPETL B Tabnuue Hmxe.

PYHKLUM U MeTOAbI paboTbl CO CTPOKaMM

PYHKLUA Unm HasHayeHue
MeTon
S1+S2 KoHkaTeHauus (CnoxeHune CTpoK)
S1*3 lMoBTOpEHME CTPOKM
SJi] O6palLeHne No nHaekcy
SJi:j:step] M3BneueHune cpesa
len(S) [nvHa cTpokn

S.join(cnucok)

CoenunHeHne CTPOK M3 NocrneaoBaTenbHOCTU Str Yepes
pasgenutenb, 3agaHHbIi CTPOKOW

S1.count(S[, i, j])

KONMMYeCTBO BXOXAEHMIN NOACTPOKM S B CTPOKY s1. Pedynbtatom
aBnsaeTcs Yncro. MoxHo ykasaTb No3vumio Havana noucka i u
OKOHYaHWs Nomucka j

[start],[end])

S.find(str, Monck noacTpoku B CTpoke. Bo3BpaliaeT HoMep NepBoro
[start],[end]) BXOXAEHUA nnu -1
S.index(str, Mownck noacTpoku B cTpoke. Bo3BpallaeT HoOMep nepsoro

BXoxaeHusa unu ebi3bisaeTt ValueError

S.rindex(str,
[start],[end])

Mownck noacTpoku B cTpoke. BoaBpalaet Homep nocrnegHero
BXoxaeHusa unu eoidbisaet ValueError

S.replace(wabnoH,
3amMeHa)

3ameHa wabnoHa

S.split(cumson)

Pa3bueHune CTpOKM Mo pasaenuresnto

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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S.upper() [MpeobpaszoBaHme CTPOKM K BEPXHEMY PETUCTPY
S.lower() lMpeobpasoBaHme CTPOKM K HUKHEMY PETUCTPY
s.title() BosBpaljaeT CTpOKy, NepBbIn CUMBOST KOTOPOW B BEPXHEM

perucTpe

s.count('e’, 1, 5)

BosBpalllaeT KonM4ecTBO NOACTPOK B MHTepBane nuobo -1

s.isalphal() [MpoBepseT, COCTOUT NI CTPOKA TONbKO 13 BYKB

s.isdigit() [MpoBepsEeT, COCTOUT N CTPOKA TOSbKO N3 Yncen

s.isupper() [MpoBepseT, HaNNcaHbl N BCE CUMBOJSIbI B BEPXHEM perncrpe
s.islower() [MpoBepsieT, HANNCaHbI NI BCE CUMBOJSIbI B HUXKHEM PErmcTpe
s.istitle() [MpoBepseT, HAYMHAETCA NM CTpoKa € 60MbLION BYKBbI
s.isspace() lMpoBepsieT, COCTOUT N CTPOKa TOSbKO M3 Npobenos

Kaxxabin n3 nepeyvyncrieHHbIX Hm>xe MeTogoB 3anyCTuTb B MHTEPaAKTUBHOM peXxnme Ha

npuMepe pasnnyHbIX CTPOK.

MpeanonoXxum, 4To NepeMeHHas S CoaepXXMT HEKOTOPYHO CTPOKY, Toraa NpUMEHUM K

Hen meToapbl:

Mpu pa6oTe co CTPOKOBLIMM BeNMMYMHAMU MOXKHO BbIMOJTHATD :

1.BbidesieHue Yacmu cmpokKu (modcmpokKu)

s[n:k]

BblaensieT M3 CTPOKM S YacTb CTPOKM OT no3muumn n ao k-1.

s[:K]

Boigenser ms CTPOKKM S 4YaCTb CTPOKMU OT Ha4vana oo k-1.

s[n:]

Boigenser ms CTPOKM S 4YaCTb CTPOKKM OT NO3nunn n Oo KoHLua.

lNpumeyaHue: cumeoribl Hymepyromcesi, Ha4yuHas ¢ 0.

Hanpumep:

s = "IHOPOPMATUKA"

print(s[2:7])

# "®OPMA"

2.lMpeobpazosaHue munoe

Mpy HEOGXOAMMOCTM MOXHO NPeobpas3oBaTh YMCHO B CTPOKY MM HAOGOPOT.

int(s) — npeobpasyeT CTPOKY B Liefoe Y1Cro.

float(s)

— npeobpasyeT CTPOKY B BELLECTBEHHOE YNCIIO.

str(n) — npeobpasyeT Lenoe nnun BeLLeCTBEHHOE YNCIIO B CTPOKY.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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lMpumeyaHue: ecriu 8 cmpoke codepxkamcsi CUM80JIbI, He dornycmumble Orisi

yucersi, B03HUKHemM owubKa.

Hanpumep:

sl ="123" # cTpoka undp
i =int(sl) #1i=123

f = float(sl) #1=123.0

s2 = str(f) #s2="123.0"

print(i, f, len(s2)) # 123 123.0 5

3.0nepauuu ¢ ko0amMu cumeoJsioe

ord(s) — Bo3BpaLlaeT ko4 CMMBOSA S.

chr(k) — BosBpalyaeT cMmBOS1 C KOAOM K.
lNpumeyaHue: kodbl u3 kodosgoul mabnuysl Unicode.
Hanpumep:

print (ord("N")) #1048

print (chr(1048)+chr(1050)+chr(1058)) # VKT
4.CpaeHeHue cmpok

Onepauum oTHOWEHMUS: ==, 1=, <, >, <=, >=,

CpaBHeHMe CTPOK MPOM3BOAUTCA CreBa HanpasBo 40 MEepPBOro HecoBnadaloLero

cumBona. CTpoka cuutaetcs Gorblle, ecnv nepsbiit HECOBMNaAaLWMUA CUMBON UMeeT

bonbwunn Kog B Kogosown Tabnuvue (npoben, umdpbl, NaTUHCKME 3arnaBHble, NaTUHCKUE

CTPOYHbIE, PYCCKME 3arnaBHble, PYCcCKMe CTPOoYHble). CTPOKM paBHbl, €CrvM  OHU

coBnagaroT Nno AriMHe n cogepxart oaHn U 1e XXe CMMBOIJbI.
n 1STRII < n STRII < n Strll < llstrll < n mArll < n marll < n marII

5.Mepebop cumeosioe cMpoKu

YacTo B nporpammax TpebyeTtcs nepebupaTtb N0 OQHOMY BCE CUMBOIIbI CTPOKMU

ANS NPpOBEAEHUS C HUMWU Kakux-nnbo pencteuir. [Ons aTtoro yaobHO mMcnonb3oBaTb

cnegyroLwwmnn LK.
forCinS: # nepebop cMmBOMOB B CTPOKe S

<onepaTtopbl> # ouyepeaHol cumson B nepem. C

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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Hwxe npvBeneHa nporpamMma, AE€MOHCTPUPYIOLLAsa MCNONb30BaHWe (YHKLUMIA 1

mMeToa0oB pa6OTbI CO CTpOKaMMu.

B cample_string.py - K:\laboparopribie Pythorhemple,_string.py (3.7.1)

File Edit Format Run Options Window Help
sl="Ipcnarauma"

s2="Cencauma"
s3="Cencamms*Cencaums*Cencamma*Cencama"

s4="0x0x0xEx"

print('sl = ', sl
print('s2 = ',s2
print('s3 = ',s3
print('s4 = ',s4)
print('sl+s2 = ',sl+s2) #cHOXeHMe OEYX CTPOK
print('s1*3 = ',s1%3) #yMHOXSHME CTDOXM Ha 3, T.e.CTpOKa BHESASTCA 3 pasa
print('sl[2] = ',s1[2]) #suBop smemenra CTpokM Sl C MEmeKcoM 2
print('sl[2,4] = ',s1[2:4]) #u=encuenue cpesa CTpokM sl HauMHas C MEmexca 2
#1 SaraHUMBAA MHOSHKCOM 4
print('s3.count = ',s3.count(s2)) #KOMUMUECTBO BXOXIEHM MONCTPOKM S2 B S3,
#2 pesysbTaTe BHBEATECH UMCIO

print('sl.find(''a'') = ',sl.find('a')) #nmomck momcrpoxm 'a’' = cmpoxe sl

#pesynLmaToM GyAeT HOMED NEPBEOTO BXOXHSHIMA
print('sl.index(''n'') = ',sl.index('n'))#nomck momcrpomm 'n' B crpoxe sl

JILTATOM OYNET HOMEp 1epBOTO BHORISHMA
print('sl.rindex(''a"') = ',sl.rindex('2]"))# nogcTpoxy 'a' B cTpoxe Sl
¥ pamaeT HOMEp MOCHEAHETO BXOXASHUA

print('s4.replace(''0Ox"'",""Ax"'',2) = ',sd4.replace('Ox', 'Ax',62))#samena wabrnoxa. Crpoxa 'Ox' - 3T0 mabioH

xa 'Bx' - ®r0 Zamena
poxe 4 NOCIHeONOBASTALHOCTE 'OXx' GymeT saMeHeHa
#Ha 'Ax' c marom 2
*1) = ',s3.split('*'))#pambuenue mo pasmesmTemo *
';sl.upper()) #0SpeBON CHMMEOTOE B BEDXHMH DETUCTD
',sl.lower())#0SpeEOn CHMECTOE B HICEHMII DEDMCTD

print('s3
print('sl
print('sl.l

v
Ln: 20 Col: 40

Mpumep nporpammel Ha Python

B Python 3.7.1 Shell

File Edit Shell Debug Options Window Help

Python 3.7.1 (v3.7.1l:260ec2c36a, Oct 20 2018, 14:05:16) [MSC v.1l9
1)] on win32

Type "help", "copyright", "credits™ or "license ()" for more infomn
>>>

============= RESTART: K:\JlaGoparopHue Python\example string.py =
sl = Iponarasnoa

52 = (CeHCcaluMA

53 = CeHcauMA*CeHcauMA*CeHcauMA* CeHCAlMA

s4 = OxOxOxAx

sl+s2 = IponaraHmaCeHCalUMA

s1*3 = IponaradgallponaradpgallponaraHis

s1[2] = o

sl[2,4] = on

s3.count = 4

sl.find(a) = 4

sl.index(n) = 3

sl.rindex(m) = 9

s4.replace (Ox,Ax,2) = AxANOxAx

s3.split(*) = ['Cencaumua', 'Ce”cauma', 'Cedcauma', 'Cexcauma']
sl.upper = T[POIATAHIA

sl.lower = nponaraHIa

PesynbTaT BbINOSHEHNA MPOrpaMmbl C UCMOMb30BAHMEM (YHKLUA N MEeTOO0B
paboTbl CO CTPOKaMu

Cnucok (list) — aTto cTpykTypa, cocTosiwasi U3 3fieMeHTOB, PacCrOfOXEHHbIX B
onpegeneHHoMm nopsiake. Kaxxgomy anemeHTy cooTBeTCTBYyeT HOMep (Mnv MHAEKC), no
KOTOPOMY K HEMY MOXHO obpaTutbca. [nga co3gaHus cnucka BkBagpaTHbIX ckobkax ([])
yepes3 3andaTylo NepevncnsalTCs BCe ero anemeHTbl. Hanpumep, cos3gagum Cnmncok

YSIEHOB CBOEN CEMBM:

>>>myfamily=['father','mother’,'sister’,'brother’]

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuUU 0 opuauHay, xpaHsuwemycs 6 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 cny4vae Haww cnucok byaeT xpaHuTbcsa B nepeMeHHon myfamily.

Korga cnucok cosgaH, MOXHO Hanucatb nporpammy Ans paboTtbl C 9TUM
cnuckoM. K npumepy, Hanuwem npuBeTCTBME AONA KaXJoro U3 YreHOB CeMbM,
NCNonb3ysa LUKIT:

Kaxxablhi aneMeHT cnucka nmeeTt cBol HoMmep (MHAekc). Hymepauusa anemeHToB

Ha4YnHaeTCAa C HynsA:

a=["Anpgpen", "Bepa", "Oawa",
0 1 2 3 4

AHpapein | Bepa | Oawa | Kona | HOpa
a[0] a[1] a[2] a[3] | al4]

Konsa", "HOpa"]

C kaxgbIM 3N1eMEHTOM CNMcka MOXHO pa6OTaTb oTAesibHO:

a=["Anpgpen", "Bepa", "Oawa",
print(a[2])

Konsa", "HOpa"]

BbiBoa: dawa
Cnncok MoxeT coaepXaTb pasHble Tunbl 0O0bEeKTOB. B ogMH M TOT XXe CnMcok

oaHOBpeMeHHO MOXHO BKIHOYaTb CTPOKKU, YNCNAa, 00beKTbI APYrnx TunoB AaHHbIX:

objects=[1,2.6,'Hello",True]
Cnnckn MOXHO cKrnagbliBaTb, TOrda HOBLIWM CAUCOK ByaeT coaepkaTb ANIEMEHTHI

13 060OMX CMNCKOB:
x=[1, 2, 3, 4]
y=15,6,7, 8]
zZ=X+y print (2)
Pesynbtat: [1,2,3,4,5,6,7, 8]

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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Co cnuckamu MOXHO AenaTb MHOIO pa3HbiX onepauumn:

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 HAXOXAEeHUA ANUHBbI cnucka  len(a):
a =["'flonoko", "baHaH", "lpywa"]
x = len(a)
print(x)
PesynbTar:3
CopTtupoBka cnucka. dyHkuma sorted(a):
Mo Bo3pacTaHuio:

animals = ["koT", "ex", "cobaka", "6apcyk"]
animals = sorted(animals)
print(animals)

BbiBoa;:

[(6apcyk’, 'ex’, 'koT', ‘cobaka']
MoybbiBaHMIO:

a =[5, 65, 14, 700, 8]

a = sorted(a, reverse = True)
print(a)

BbiBOA;:

[700, 65, 14, 8, 5]

Cnoco0Obl BbiBOAa CrIUCKOB
1)C nomouwbro pyHKyuuprint():

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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b =[17, 409, 88]
s=['f,/g’,r, a]
print(b)

print(s)

BbiBoa;

[17, 409, 88]

[f.g.r.al

2) Bbi800d Kaxd020 anemeHma criucka rno omoesibHocCmu:

a-= ["AHJJ,peVI", "Bepa , D,aLLIa", "KOJ‘Iﬂ", nl_opau]

fori in range(5):
print(ali])
BbiBoA;
AHppen

Bepa

Dawa

Kons

KOpa

3)Bbi800 Kax0020 ariemMeHma criucka rnoomaoesisHocmu 8 00OHOU CMpPOKe:

a= ["AH,EI,pGVI", "Bepa ’ ﬂ,aLLIa", "KOJ‘IFI", nI_Opau]

fori in range(5):
print(afi], end =" ")
BbiBOA

Anppen Bepa [Hawa Konsa KOpa

4) Bbieo0 annemeHmMos8 criucka 6e3 obpawjeHusi K uUHOekcam 371IeMEeHMOo8:

fruits = ["A6noko", "banan", "Tpywa"]
for x in fruits:

print(x, end =" ")

BbiBOg

A6noko baHaH MNpywa

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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Cnoco6bl BbIBOAAa CNUCKOB

1)C nomoLbo dyHKUMKM print():

b =[17, 409, 88]
s=['f,/g’,’r,/ a’]
print(b)

print(s)

BbiBoA;

[17, 409, 88]

[f.g.r.a]

2) BblBOO KaXkQoro anemMeHTa cnucka no-oTaenbHOCTH:

a = ["Angpen", "Bepa", "Oawa", "Kons", "lOpa"]
for i in range(5):
print(a[i])
BbiBoA;
AHOpen
Bepa
[awa
Kons
Opa
3)BbiBOA KaXXQOro anemMeHTa Cnncka No-oTaenbHOCTU B OHOW CTPOKE:

a = ["AHgpen", "Bepa", "Oawa", "Konsa", "KOpa"]
for i in range(5):
print(afi], end =" ")
BbiBOA
Angpen Bepa [awa Konsa HOpa

4) BbiBoA 3n1ieMeHTOB cnucka 6e3 obpallieHnst K MHOAEKCaM 311EMEHTOB:

fruits = ["AGnoko", "banan", "Ipywa"]
for x in fruits:
print(x, end =" ")
BbiBoa
Abnoko baHaH MNpywa

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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Mpumep

BapuaHTt 0

MNpoBepuTb, ByaeT nuM CTpoka 4MTaTbCHd OOMHAKOBO CrpaBa HaneBO M cresa
Hanpago (T. €. ABNAETCA N1 OHa NanUHAPOMOM).

PeweHue

CHavana BBegéM CTpPOKy komaHgou: s=input('Beegute cTpoky ').

3atem onpegenum norudeckyto nepemenHyto flag n npucsoum en 3HayeHue
1: flag=1.

[Onsa Havyana B BBEOEHHOM CTPOKE HYXHO yaganuTb npobenbl. [Ona aTtoro
BOCMOSb3YyEeMCSH LUKIIMYECKOW KOHCTpyKuuen for, KoTopasi BbINOSIHUTCS CTOMbKO pas,
KaKyto UMeeT ONIMHY cTpoka. [nuHy cTpoku onpegenum dyHKumen len(s).

B Ttene uukna 6ymem npoBepaATb cnegytouwee ycnosue: s[il'='" . [OaHHoe
nornyeckoe BblpaxeHne 6yaeT UCTUHHO B TOM criyvae, ecnu i-bll 3N1eMEHT CTPOKU He
Oynet paBeH npobeny, Torga BbINOSHUTCA KOMaHAa crnefyowias nocne ABOEeTOYUS:
string+=s]il.

K cTtpoke string, kotopas Obina obbaABneHa B Hayane nporpammbl, Oyget
[o06aBnATLCS NOCUMBOSIBHO CTPOKA S, HO yxe 6e3 npobenos.

[Ona npoBepkn CTpokM Ha "manuHapom" BOCMONb3YEMCH  LMKINYECKOMN
KOHCTpyKuuen for.

[nuHa NonoBWHbLI CTPOKMHAxXoOUTCA AerieHneM Hauerno Ha 2.Ecnv konuvecTtBo
CMMBOJSIOB HEYETHO,TO CTOSILLUMA B CEpeaVHEe He Y4YUTbiBaeTCs,T.K. ero cpaBHMBaemas
napa - oH cam.

KonuyectBo NOBTOPOB UMKMNA paBHO AMNWHE MOSIOBUHLI CTPOKU. [NnHY CTPOKM
onpegenum yHkumen len(s), rae aprymeHT BBeA€HHas Hamu cTpoka s. 3Has OJvHY
CTPOKW, MOXHO BbIYMCINUTb KONMUYECTBO MOBTOPOB UMkNa. [Ana 3Toro Leno4ncrneHHo
pasgenvm anuHy cTpoku Ha 2: len(s)//2.

Ana 3agaHua ananasoHa ansa uukna mcnonb3yem yHKUuMo range(), B KOTOpPOK
aprymeHToMm ByaeT SBNATLCH NOMoBUHA ANVHBLI CTpoku: range(len(s//2)).

for i in range(len(s//2)).

Ecnn cumBOon ¢ uHOEKCOM i He paBeH "CUMMETPUYHOMY" CMMBOJSTY C KOHUA

CTPOKM (KOTOPbIA HAaXoaUTCHA NyTeM MHAEKCALUN C KOHLA)

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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if s[i] = s[-1-i],
TO nepemeHHon flag npuceameaeTca 3HayveHne 0 N NpoMCxXoanT BbIXO U3 LMKNa

komaHaom break.
[anee, npy NoOMOLLM YCITOBHOW KOHCTPYKUMHK if-else B 3aBUCMMOCTU OT 3Ha4YeHNS

flag nn6o - 0, nnbo -1 BbIBOAUTCA COOOLLEHNE, YTO CTPOKa NanMHAPOM, NMMBO HeT.

g=input ("ERegume CTpoEy \n')
flag=1
string="T"
i range (lenis)):
s[i]l=" ":
string+==s[1i]
print i{=ztring)

i range (len(=)//2):
gtringl[i]l=string[-1i-1]:
flag=0

flag: print (THanuugpom’)
print ("He DanMHEOEOMT)

Mpumep nporpammbl Ha Python

BremguTe CTLRORY

a posa ¥Iala Ha Jaly asopa
aposaynanaHananyasopa
ManuupgpoM

Pe3yﬂbTaTBbm0ﬂHeHMﬂHpOFpaMMbI

3apaHua ona caMmoCcToATEeNbHOW paboThbl (N0 BapuaHTam)

BapwuaHT 1

1.ﬂaHa CTpOKa, coaepxalias pyCCKOﬂ3HHHbM TEKCT. Hantn konn4ectBo CroB,

Ha4YnHaLWNXCcA C 6yKBbI e

2.HannwwuTte nporpammy, KoTopasi 3anpalunBaeT y nonb3oBaTensi ABe CTPOKU U
dopMMpyeT U3 ITUX CTPOK CMMCOK. ECNK CTPOKN COCTONAT TONBKO U3 Yncen, TO
nporpaMma go6aensieT B cepeanHy cnucka CyMMy BBEAEHHbIX YACEN, UHaYe
noGaBnsieTcs CTpoka, obpa3oBaHHasi U3 CNNSIHUS OBYX BBEAEHHbIX paHee CTPOK.
NToroBasi cTpoka BbIBOAUTCS Ha 3KpaH.

BapuaHT 2

1.B cTpoke 3ameHuTb Bce ABoeToums (i) 3Hakom npoueHTa (%). MNogcumTtaTb

KOJ1In4eCTBO 3aMEH.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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2.3apaH cnucok cnos. Heobxoaumo BeibpaTh M3 HEro criydanHoe crnoso. /3
BbIOpaHHOro cry4YyanHoro crnoea cryyYanHo BbibpaTb GyKBY 1 MONPOCUTL NOSb3oBaTENS
ee yragatb.

3ajaH cnucok cnos: ['camosap’, 'BecHa’, 'neTo’]

Bbibupaem cnyyanHoe cnoso: 'BecHa'

Bbibupaem cnyyanHyio 6yksy: 'c'

BbiBOAMM Ha 3kpaH: Be?Ha

MNMonb3oBaTenb NbiTaeTcs yragatb Oyksy.
Mopackaska: ucnonb3ynte metoq choice() moaynsa random.

BapuaHTt 3
1.B cTpoke yganuTb CMMBON TOYKY (.) M moacuyMTaTbh KOMMYECTBO YyAaNEHHbIX
CMMBOJIOB.

2.Hannwwute nporpaMmy, KoTopasi 3anpalunBaeT y Nofib3oBaTens ABe CTPOKU U
dopMMpyeT 13 ITUX CTPOK CMMCOK. ECNn CTPOKKN COCTONAT TONBbKO M3 Yncen, TO
nporpaMmMa gobaensieT B cepeanHy cnucka CyMMy BBEAEHHbIX YACEN, UHaYe
noGaBnsieTcst CTpoka, oGpa3oBaHHas U3 CNUSIHUS ABYX BBEAEHHbIX paHee CTPOK.
NToroBas cTpoka BbIBOAWUTCS Ha 3KpaH.

BapuaHT 4
1.B cTpoke 3ameHuTb OykBy(a) 6ykBon (0). [logcumTaTb KOSMYECTBO
3ameH.lNogcumTtaTth, CKONbKO CUMBOJSIOB B CTPOKE.

2.3apaH cnucok cnos. Heobxoaumo BeibpaTh M3 HEro criydanHoe crnoso. /3
BbIOpaHHOro Cry4anHoro crioBa crny4anHo BbibpaTb OyKBY M MONPOCUTL NONb3oBaTeNs
ee yragatb.

3apaH cnmcok cnos: ['camorap’, 'BecHa’, neTo’]

Bbibupaem cny4variHoe cnoBo: 'BecHa’

Bbibupaem cnyyariHyto 6ykBy: 'c'

BbiBOAMM Ha 3KkpaH: Be?Ha

MNMonb3oBaTenb NbiTaeTcs yragatb OykBy.
Mopackaska: ucnone3ynte metod choice() mogynsa random.

BapuaHT 5
1.B cTpoke 3ameHnTb BCe 3arnaBHble OYKBbl CTPOYHbLIMMU.

2.HannwwuTte nporpammy, kKoTopasi 3anpalunBaeT y nonb3oBaTensi ABe CTPOKU U
dhopMmMpyeT U3 ITUX CTPOK CMMCOK. ECnn CTPOKKM COCTOAT TONBbKO M3 Yncen, T0
nporpaMmMa gobaensieT B cepeanHy cnucka CyMMy BBEAEHHbLIX YACEN, MHaYe

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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nobaBnsieTcst CTpoka, oOpa3oBaHHasi U3 CNNSIHUS ABYX BBEAEHHbIX paHee CTPOK.
NToroBasi cTpoka BbIBOAUTCS Ha 3KpaH.

BapuaHT 6

1.B CTpOKe yaanntb BCe 6yKBH a  W“ noacyHntTaTtb KOJNIM4eCTBO YyAalleHHbIX

CMBOIJIOB.

2.3apaH cnucok cnos. Heobxoaumo BeibpaTh M3 HEro criydanHoe crnoso. /3
BbIOpaHHOro cry4YyanHoro crnoea criy4anHo BbibpaTb OYKBY 1 MONPOCUTL NOSb3oBaTeNs
ee yragartb.

3apaH cnucok crnos: ['‘camoBap’, 'BecHa', 'neto’]
Bbibupaem cnyyariHoe cnoBo: 'BecHa’
Bbibupaem cny4dannyto 6yksy: 'c'

BbiBOOUM Ha 3kpaH: Be?Ha

lMonb3oBaTenb NbiTaeTcs yragaTtb Oyksy.

Mopackaska: ucnone3ynte metoq choice() moaynsa random.

BapuvaHTt 7
1.Jana ctpoka. lNpeobpasoBaTb ee, 3amMeHMB 3Be3goykamum Bce OykBbl "M,
BCTpevawLmecs cpeam nepBbix N/2 cMMBOSIOB. 340€eCbh N - ANMHA CTPOKN.

2. HanuwwuTe nporpammy, KoTopasi 3anpaluvBaeT Yy Nnosb3oBaTens ABe CTPOKU U
dopMMpyeT U3 ITUX CTPOK CMMCOK. ECnn CTPOKKM COCTONAT TONbKO M3 Yncen, To
nporpaMmMa go6aBnsieT B cepeanHy cnnucka CyMMy BBEAEHHbIX YACEN, UHaYe
nobaBnsieTcsi CTpoka, o6pa3oBaHHasi U3 CNNSIHUS ABYX BBEAEHHbIX paHee CTPOK.
NToroeasi cTpoka BbIBOAUTCS Ha 3KpaH.

BapuaHT 8
1.[JaHa cTpoka, 3akaH4yMBatoLasca To4KoW. [loagcunTaTb, CKONMBbKO CIOB B CTPOKE.

2.3apaH cnucok cno. Heob6xoagumo BeibpaTh M3 HEro criydanHoe crnoeo. /3
BbIOpaHHOro Cry4anHoro crioBa crny4vanHo BbibpaTb OyKBY 1 MONPOCUTL NONb3oBaTeNs
ee yragatb.

3ajaH cnvcok crnos: ['camosap', 'BecHa', 'neTo’]
Bbibupaem cnyyanHoe cnoso: 'BecHa’'

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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Bbibupaem cnyyanHyio 6yksy: 'c'

BbiBOAMM Ha 3kpaH: Be?Ha

MNMonb3oBaTenb NbiTaeTcs yragatb OykBy.
Mopackaska: ucnone3ynte metoq choice() moaynsa random.

BapuaHTt 9
1.0npegenuTb, CKOMbKO pa3 B TEKCTE BCTpPeYaeTCs 3agaHHOE CroBo.

2.Hannwwute nporpaMmy, KoTopasi 3anpalunBaeT y Nofib3oBaTensi ABe CTPOKU U
dopMMpyeT 13 ITUX CTPOK CMMCOK. ECnn CTPOKMN COCTONAT TONBbKO M3 Yncen, TO
nporpaMmMa gobaensieT B cepeanHy cnucka CyMMy BBEAEHHbIX YACEN, UHaYe
noGaBnsieTcst CTpoka, o6pa3oBaHHasi U3 CNUSIHUS ABYX BBEAEHHbIX paHee CTPOK.
NToroBas cTpoka BbIBOAWUTCS Ha 3KpaH.

BapwuaHTt 10
1.[JaHa cTpoka-npennoXeHne Ha aHrmMnckoMm N3bike. [peobpasoBaTtb CTPOKY
TakK, YTOObI KaXXgoe CroBO Ha4YMHaNoOCh C 3arnaBHON OYKBbI.

2.3apaH cnucok cnos. Heobxoaumo BeibpaTh U3 HEro criydanHoe crnoeo. M3
BbIOpaHHOro Cry4anHoOro crioBa crny4anHo BbibpaTb OyKBY 1 MONPOCUTL NONb3oBaTeNs
ee yragatb.

3ajaH cnucok crnos: ['‘camosap’, 'BecHa', 'neTo’]

Bbibupaem cnyyanHoe cnoso: 'BecHa’'

Bbibupaem cny4vaiHyto 6ykBy: 'c’

BbiBOOUM Ha 3kpaH: Be?Ha

Monb3oBaTenb NbiTaeTcs yragaTtb OyKkBy.
Moackaska: ncnonbaynte metoa choice() mogyns random.

BapuaHT 11
1.Jana cTpoka. lNogcumtate camylo ANUHHYK MNocrnefoBaTeNibHOCTb MOApSS
naoywmx OykB «H». NpeobpasoBaTb ee, 3aMEHNB TOYKaMMN BCE BOCKIMLATENbHbIE 3HAKM.

2.HannwwuTte nporpaMmmy, KoTopasi 3anpalunBaeT y nonb3oBaTensi ABe CTPOKU U
dopMMpyeT 13 ITUX CTPOK CMMCOK. ECNn CTPOKN COCTONAT TONBKO M3 Yncen, TO
nporpaMmMa gobaensieT B cepeanHy cnucka CyMMy BBEAEHHbIX YACEN, UHaYe
noGaBnsieTcs CTpoka, obpa3oBaHHasi U3 CNNSHUS OBYX BBEAEHHbIX paHee CTPOK.
NToroBasi cTpoka BbIBOAWUTCS Ha 3KpaH.

BapuaHT 12

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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1.[Jana cTtpoka. BbiBeCcTu Bce crnoBa, okaHuYnBarLmecs Ha 6ykBy "s".

2.3apaH cnucok cnos. Heobxoaumo BeibpaTh M3 HEro criydanHoe crnoso. M3
BbIOpaHHOro cry4YyanHoro crnoea crnyyYanHo BbibpaTb OyKBY 1 MONPOCUTL NOSb30oBaTENS
ee yragatb.

3apgaH cnucok crnos: ['‘camoBap', 'BecHa', 'neTo’]

Bbibupaem cnyyanHoe cnoso: 'BecHa'

Bbibupaem cny4dannyto 6yksy: 'c'

BbiBOOUM Ha 3KkpaH: Be?Ha

lMonb3oBaTenb NbiTaeTcs yragaTtb Oyksy.
Mopackaska: ucnonb3ynte metoq choice() moaynsa random.

BapuaHT 13

1.[JaHa cTpoka CMMBOSIOB, Cpean KOTOPbLIX €CTb OA4HA OTKpbIBalLlascs U ogHa
3aKkpblBaloLascss CKobkn. BbiBeCTU Ha 3KpaH BCE CUMBOSbI, PACMOSIOXKEHHbIE BHYTPU
3TUX CKOBOK.

2.HannwwuTte nporpammy, KoTopasi 3anpalunBaeT y Nonb3oBaTens ABe CTPOKU U
dopMmMpyeT M3 ITUX CTPOK CMMCOK. ECnn CTPOKKM COCTOAT TONbKO M3 Yncen, To
nporpaMmMa go6aensieT B cepeanHy cnucka CyMMy BBEAEHHbIX YACEN, UHaYe
nobaBnsieTcst CTpoka, o6pa3oBaHHasi U3 CNUSIHWUS ABYX BBEAEHHbIX paHee CTPOK.
NToroeasi cTpoka BbIBOAUTCS Ha 3KpaH.

BapuaHT 14
1.Jana cTtpoka. BbiBecTn Bce cnoBa, HaunHawouwmecsa Ha OykBy "a" u cnosa
OKaHumMBatoLmecs Ha byksy "a".

2.3apaH cnucok cnos. Heobxoaumo BeibpaTh U3 HEro criydanHoe crnoso. M3
BbIOpAHHOro Cry4yanHoro cnoea crnyyYanHo BbibpaTb OyKBY 1 NONPOCUTL NOSb30BaTENS
ee yragartb.

3apgaH cnucok crnos: [‘camosap', 'BecHa', neTo’]

Bbibupaem cnyyariHoe cnoBo: 'BecHa’

Bbibupaem cny4variHyto 6ykBy: 'c'

BbiBOOUM Ha 3KkpaH: Be?Ha

lMonb3oBaTtensb NbiTaeTcs yragaTtb OYKBY.
Moackaska: ncnonb3ynte metog choice() mogyns random.

BapuaHT 15

1.Jana cTpoka TekcTa. lNogcumtaTtb KONMYecTBO BYyKB «T» B CTPOKE

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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2.HannwwuTte nporpammy, KoTopasi 3anpalunBaeT y Nosib3oBaTens ABe CTPOKU U
dopMmMpyeT 13 ITUX CTPOK CMMCOK. ECnn CTPOKKN COCTONAT TONBbKO M3 Yncen, To
nporpaMmMa gobaBnsieT B cepeanHy cnucka CyMMy BBEAEHHbIX YMACEN, UHaYe
no6aBnsieTcst CTpoka, o6pa3oBaHHasi U3 CNUSIHUS ABYX BBEAEHHbIX paHee CTPOK.
NToroBas cTpoka BbIBOAWUTCS Ha 3KpaH.

TeopeTnyeckas yacTtb 2
Yacto HaMm HyXHO gepxaTb MHOro o4HOOOpasHbIX AaHHbIX B O4HOM doaune,
HanpumMep, CMMCOK YYEHWKOB Konnemxa unm Homepa TenedoHOB B cripaBoyHuKe. B

Python Takne Ha60pbl OaHHbIX MOXHO OpPraHM30BblBaTb B CIMUCKWU, KOPTEXN KN CITOBapWU.

Koptex (tuple), kak m cnucok, npeactaeBnsieT cobor nocnegoBaTenbHOCTb
anemeHToB. OQHAKO XpaHSLWMECs B HEM 3NIEMEHTbI HENb3sl U3MEHATb, 406aBNATbL UNn
yoanate. [Ons co3gaHus KopTexa WCNoNb3ylTCA Kpyrnble CKOOKM, B KOTOpble

NOMeELLaTCA ero 3Ha4yeHud, pas3aerieHHble 3anATbiIMn:

user=("Timur',23,1.10.1998)
print(user)
B kopTexax ygobHO xpaHuUTb CBOMCTBA OOBLEKTOB, Hampumep, MMs, BO3pacT,

gaty poxaeHus. Ecnv BOpyr KopTex COCTOMT W3 OAHOro 3reMeHTa, TO nocre

€[MHCTBEHHOrO 3fIEMEHTa KopTexa HeobXx0AMMO NOCTaBUTL 3ansTyo:
user=("Tom"))

HeKOTOpre onepaunn Hag KopTexamMu:

>>> () # co3pgaHue NycToro KopTexa

0

>>> (4) # 9TO He KOpTeX, a LuenovncrieHHbIn oobekT! 4

>>> (4,) # a BOT 9TO — KOPTEX, COCTOALLMN N3 ogHoro anemeHTal (4,)
>>> pb=('1',2,'4") # co3gaeM KopTex

>>> b

(1, 2,'4)

>>> len(b) # onpegensiem gnuHy KopTexa

3

>>> t=tuple(range(10)) # cospaHue kopTexa ¢ NoMoLLbI0 yHKLUMM range()
>>> t+b # CrnivsiHMe 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

>>>

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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(1,5,6,7,8,'1)
>>>

C nomoLLblo KOPTEXEN MOXHO MpucBamBaTb 3HAYEHUS] OOHOBPEMEHHO [ABYM
nepemMeHHbIM:

>>> (x,y)=(10,5)
>>

>X

10

>>

>y

5

>>> X,y = 1,3 # ecnv y6partb kpyrrible CkoGKW, TO pedynbTaT HE U3MEHUTCS
>>

>X

1

>>

>y
3
>>>

MomeHAaATb mecTamm coaepXxmmMmoe OByxX NnepemMeHHbIX:
>>> X, Y=Y, X

>>
>X
3

>>

>y
1

>>>
KOpTG)K Hellb3A N3MEeHUTb, HO MOXHO U3MEHUTb, HArNMpuMep, Crnmncok, BXOAALWMN B

KOPTEX:
>>>1=(1,[1,3],3)

>>>1[1]
[1, 3]

>>> [1][0] = '1'
>>> t
(1,[1,3],'3)
>>>

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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CnoBapu (dictionary) — 3TO CTPYyKTypa AaHHbIX, B KOTOPOW KaXAbIA 3NIEMEHT

BMECTO MHOEKCa NMeeT yHMKaﬂbeIVI KIto4v. ONemMeHThI crnosapsa MOXHO U3MEHATb. Ons

cO34aHus crioBaps UCMornb3ytoTca urypHble ckobku ({}):

1.

2
3.
4

CnoBapu co3gatoTcsa C NOMOLLbIO PUrypHbIX CKOBOK.

Mapbl U3 KMOYa U 3HaYEHNS pasaensiTcs 3anaTbiMu.

Kntoun n 3HaveHus pasgenstotca mexay cobon apoetoumem

Kntoun B cnoBape MoryT 6bITb TONBKO CTPOKaMM, LienbIMU YUCHaMn Unm Yncriamm
C NnaBatoLLen TOYKON. A BOT 3Ha4YeHUs MOryT ObITb Ntoboro Tuna

BaxHO He 3abbIBaTh MCMONb30BaTb KaBbIYKM ANS CTPOKU-KITHo4a

Mpumep cosgaHna cnoBapsi, KOTOPbIN KaXXOOMy CIIOBY Ha aHrfIMUCKOM f3blka

6y/:|,eT CTaBUTb B COOTBETCTBUE CJTOBO Ha NCMNAHCKOM A3blKe.

MuoxecTeO

MHoxecTBO Knouen 3HavYeHun

HeusmMeHsiemMoro Tuna
\

.| eng2sp '
\

N e A 4
cia ~ - =S

‘one’————" »‘uno’ 2

-

\ ’ b
‘three’ ——+——‘tres’ |
' !

— AT

! \

’
/
‘two’ ———~—c— ‘dos’ ,’
> < >
~ - < =

\
~

dakTnyecku, crnosapb — 3To 0ToOpakeHne OBYX MHOXECTB: MHOXeCTBa

KIo4Yen n MHOXecTBa 3Ha4YeHUN.

HekoTopble 13 MeToaoB 1 (PYHKUUI crnoBapen:

e .keys() — ucnonb3yeTcs A8 BbIBOAA KIOYEN CroBaps.

e .items() — ncnonb3yeTcsa ANA CO34aHNA KOPTEXeN C KnoYamMu 1 3Ha4YEHUSIMA.

e .get() — mMeToa Ans NonyyYeHus 3Ha4YeHNst Mo Kovy.

e .clear() — o4ncTuUTbL CnoBapsb.

e .copy() — ckonnpoBaTb BECb CrioBapsb.

len() — nony4nTb ONUHY cnoBaps.

type() — y3HaTb Tun.

K cnosapsim npyMeHum oneparop in:

>>> eng2sp

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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{three': 'tres’, 'one": 'uno’, 'two": 'dos'}
>>>'one' in eng2sp # nouck no mHoxectsy KINFOYEN
True
>>>

YacTo cnoBapu Ucnonb3yloTcs, ecnv TpebyeTca HanTK YacToTy

BCTpe4YaeMOCTN 3JNieMEHTOB B NnocrieaoBaTesibHOCTU (CI'II/ICKe, CTpoOKe,

KopTexe).

®yHKUMS, KOTOpas BO3BpaLlaeT CrioBapb, coaepKallmii CTaTUCTUKY

BCTpe4aeMOCTHN 3JIEMEHTOB B NnocriegoBaTesibHOCTU:

def histogram(s):
d = dict()
forcins:
ifcnotind:
dic]=1
else:
d[c]=d[c]+1 # vnn d[c] +=1

return d

PesynbTtat BbI3oBa hyHKUMK histogram() 4nga cnucka, CTpoku, KopTexa

COOTBETCTBEHHO!

>>> histogram([2,5,6,5,4,4,4,4,3,2,2,2,2])

{2:5,3:1,4:4,5:2,6:1}

>>> histogram("'ywte3475eryt3478e477477474")
{4:6,'8:1,'e:3,'3:2,'7:7,'5"1,'r: 1,'y: 2, 'W"

1,'t: 2}

>>> histogram((5,5,5,6,5,'1",5))
{5:5,6:1,'r: 1}

>>>

HauuHas ¢ Bepcun Python 3.9, B Ai3blke NOSIBUNUCH HOBbIE OnepaTops,

KOTOpble 0GneryatT NPoLecc CMAHMA crioBapen.

1. Merge (|): aToT onepaTtop no3BonseT 06beAMHATL ABa CNoBaps C

NOMOLLbIKO OOQHOIo cCMmBoOIa |

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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2. Update (]=): c nomoLLbIO TAaKOro oneparopa MOXXHO OGHOBUTL NEPBLIN

cnosapb 3HauyeHnem BToporo (¢ Tunom dict)

BOT OCHOBHbIE OTNMYMSA 3TUX ABYX ONEpPaTOpPOB:

e «|» co3gaeT HOBbIV CrnoBapb, 00beanHAs ABa, a «|=» 06HOBNSET NepBbIv

crnosapb.

e OnepaTop merge (|) ynpoLiaeT npouecc o6beanHeHns crioBapem u

pa60TbI C X 3Ha4YEHNAMN.

e OnepaTtop update (|=) ncnonbdyetcsa ans o6HOBNEHUSA CnoBapen.

dictionary={knto41:3Ha4yeHue1,kn04Y2:3Ha4eHne2,...}

Cospgagnm cnosapb nog umeHem mycollege:

mycollege = {"4kurs':"AHHa, Knpunn, Pavel’,

‘3kurs':'Uropb,Oner,Onbra'’}

B atom crioBape B Ka4decTtBe Knoyen MCNoJib3yrTCA Ha3BaHUA KIlaCcCcoB, a B

KayecTBe 3HaYEHUN — UMEHA TEX, KTO YYNUTCA B 3TUX KIlaccax.

B cnoBapb MOXXHO nobaBnTb 3Ha4YeHne, NOMETUB €ro HOBbIM KIHOYOM:

mycollege[' 2kurs']='"Elena,Anuca,[luma’

print(mycollege)

PesynbTar:

{'4kurs': 'AHHa, Kupunn, Pavel’, '3kurs':
'Uropb,Oner,Onbra’,'2kurs':'Elena,Anuca,[inma}

YTO6Obl MIBMEHUTL 3HAYEHME 3NIEMEHTA, HY>XHO npuaaTthb ero Kn4yy HoBoe

3Ha4veHune:

mycollege = {'4kurs':'AHHa, Kunpunn, Pavel’,

'3kurs':'Uropb,Oner,Onbra'}

mycollege['3kurs']='"Matvei,Tansa,CeTta’

print(mycollege)
PesynbTar:

{'4kurs':AHHa,Kupunn,Pavel','3kurs":'Matvei,TaHsa,CeeTa'’}

|/|CI'IOJ'Ib3yFI UMKnNfor,MOXXHO BbIBECTWN Ha 3KpaH TOJIbKO KIK4YKM cnoBaps:

foriinmycollege:

print(i)
PesynbTar:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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4 kurs
3 kurs

Mnu BbIBECTU TOSMbKO 3HAYEHNSA crnoBaps:

foriinmycollege:
print(mycollege[i])

PesynbTar: AHHa,Kupunn,Pavel

Matvei, TaHsa, CBeTa

3agaHnAa AnA caMoCTOATENIbHOrO BbINOJTHEHUA:
3adaHue Ne1
Cospatb CnMCOK cBoUX noBuMbIX (unNbmMoB. BbiBECTUM CNUCOK  Tpems
crnocobamu: a) B CTPOYKy; 6) B CTONBUK; B) B CTPOUKY Yepes 3ansTyio.
3adaHue No2
Beectn ¢ knasumatypbl cnncok amunuin 10 -tn nucatenen. OTcopTUpoBaTh
CMUCOK B andaBUTHOM MOpPSAKE U BbIBECTU €rO0.
3adaHue Ne3
Cos3gatb cnMcok cBoux nobumbix neceH. OTcopTMpoBaTb CNUCOK B
andaBUTHOM nopsiake M BbIBECTUM ero. Hantu gnvHy cnucka v BbIBECTU pesynbTaT Ha
9KpaH.
3adaHue Ne4
Cospgante crnoBapb «PbibObl», a ero aneMeHTbl pasgenuTe Ha 3 Buaa:
«peyHble», «03epHble» N «MOpCKMe pbibbl». BbiBeante Ha 3KpaH CHadana
TOMBKO KMO4YM, a NOTOM 3f1EMEHTbI CroBaps.
3adaHue Ne5
[o6aBnTb B AaHHbIN cnoBapb «Pblbbl» KN4 «OKeaHUYeckue», 3anofHUTb ero u

BbIBECTU HA 3KpaH OBGHOBIEHHbBIN cnoBapb.

Bbi1600bI u npednoxeHusi o npodenaHHoU pabome
CodepxaHue omyema:

1. HaumeHoBaHMe NpakTU4ECKOro 3aHATUSA

2. Uenb 3aHaTtus

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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3. OTyeT 0 BbINOMHEHMM Ha Kaxabl aTan pasgena «CoaepkaHue M NopsiaoK

BbINOJTHEHUA 3a4aHNA»

4. Cnuncok ncnoJyib3yemMblX NCTOYHUKOB

5. BbiBOAbI M npeanoxeHund

6. [ata u nognuck KypcaHTa u npenogaBaTtens

Bonipochbi 07151 caMornpo8epKu

UTto Takoe cnucok, kopTex, criosapb B NMnToHe?

Kak co3gatotca cnmuckn?

Kakve onepaumm MOXHO NPOU3BOANTL CO CNMCKaMmK?

Kak 3anucbiBaeTcs oyHKUUS onpeaeneHns AnnHbl cnmcka?

Kak oTcopTupoBatb CNCOK?

1
2
3
4. Kakue cywecTBytOT cnocobbl BbiIBOAA cnvcka?
5
6
7

. UT0 HasbiBaeTcsa cTpokon B Python

8. MNepeuuncnute PyHKUMN N MeTOAbI paboTbl CO CTPOKaMU.

9. [ins yero cnyxut pyHkumsa S.split?

10. [Ins yero ncnonbayetca pyHkumsa range()?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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Mpaktnyeckoe 3aHsTMe Ne 17 Cucrtema koopauHaTt B rpacdumke Python,
ynpasneHue uBetoMm. [pumutuBsl B Python Wcnonb3oBaHue npoueanyp B
rpaduke.

Llenb 3aHATUS:

1. WN3yuutb noHaTue rpadpukm Python;
2. OBnapgeTb onepauusiMM U1 MeTogamu Hag npouedypamu B rpaduke ;

3. W3yuutb noHATHE npoueayp B rpaduke B Python;

Ucxo0HbIe OaHHbIe: TEOPETUYECKNI MaTepuan, nporpamma Python

CodeprxkaHue u rnopsiOoK 8bINOIHEHUS:
N3yunTb TEOPETUYECKYHO YacTb

BbIinonHUTL 3agaHus

Mopgnporpammbl npexae BCEro Heobxoaumbl B CUTyauuW, Korda B pasHbIX 4YacTax
nporpammMbl HEOGXOAMMO BLINOMHATL OOHU U Te XXe OeNCTBUS HECKONbKo pa3. B Takom
criy4ae noBTopsieMble ornepaTopbl 0POPMASIOTCS B BUAe PYHKUUM UMK npouenypbl, K
KOTOPO MOXHO OOpallaTbCA U Bbi3blBaTb €€ BbIMNOMHEHWE W3 pasHbIX YacTen
nporpammbl.

B python cywecteyeT aBa Buga peanusauuym nognporpamm: YHKLUUM B poOnu
npoueaypbl U OYHKUMKN B KNAcCUY4ECKOM NOHUMaHUW.

®OyHKUMSA B ponu npouenypbl MNpu3BaHa He BO3BPaTUTb 3HAYEHUME B OCHOBHYHO
nporpammy, a BbIBECTM €ro, NMOO BLINOMHUTL Kakue-nnmbo AencTBus ¢ rnobanbHbIMU
nepeMeHHbIMU, NPy 3TOM He BO3Bpallasi NofyYyeHHble 3HAaYEeHUsI OCHOBHOW MporpamMme

(He ncnonb3ys Knt4eBOe CrOBO return).

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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Havarno BepxHss neBasi Touka akpaHa
KoopauHaTt

(0,0) X

T

! HanpasfeHa Bnpaso, ocb OY —
1

I

1

nmeet koopauHaty (0,0), ocb OX

v

y BHU3, T.€. YeM HIXKE Ha 3KpaHe
- -4 pacrnonoxeHa Touka, Tem 6ornbLue

ee koopanHaTta no ocu OY.

3apaHue Ne1 OnpegenuTb KoopaMHaTbl TOYEK, M30OPaXXEHHbIX 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 nocTpoeHun n3obpaxkeHus n ero ohopMIEHNM BO3MOXKHO MCMNOSb30BaHWe

HECKOJ1IbKUX LBETOB.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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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" )

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuUU 0 opuauHay, xpaHsuwemycs 6 1C: Konnedx
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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 nporpammbl 1 pesynbtat e€ paboTbl.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuUU 0 opuauHay, xpaHsuwemycs 6 1C: Konnedx
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from graph import *
penColor("magenta”)
brushColor("blue")
rectangle(100,100,300,200)
brushColor("yellow")

polygon([(100,100), (200,50),(300,100),
(100,100)])

penColor("white")
brushColor("green”)
circle(200, 150, 50)

run()

(200, 50)

(100, 100)

(200, 150) / (300, 200)

3apaHue Ne2 Vicnonb3yda NofnyyYeHHble 3HaHUs, HapucymnTe Nbylo cTaTUYeCcKyto

CLIEHY, KOTOpasi coaepXXUT He MeHee 3 pasNUYHbIX 06 bEKTOB, COCTOSALLMX U3 NSATU U

6onee NpMMUTUBOB.. MpUMEPOM CLieHbI MOXET SIBMATLCS Cneayowas KapTUHKa:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuUU 0 opuauHay, xpaHsuwemycs 6 1C: Konnedx
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BcnomorartenbHbIN anroputMm — 3TO afnroOpuUTM peLLEHNs Kakor-Nnnmbo nogsanayn,
KOTOPbIN MOXET Bbl3blBaTbCA M3 OCHOBHOIO anroputma.

B nporpammupoBaHun BCnomoratesnbHble anropuTMbl Has3biBalOT nognporpammamu. B
A3blke Python cywecTByoT ABa Buga nognporpamm: npoueaypbl U @yHKUUN.
Mpoueaypa — 370 NoanporpaMmma, KoTopas BbINOSTHAET HEKOTOPbIE AENCTBUSA Nocne
Bbl30Ba €€ N3 OCHOBHOM NporpamMmmbl unv gpyroun npoueaypbl. Kaxaas npouenypa
NMEeEeT YHMKaNbHOE UMSI, MOXET NMETb NMPON3BOSIbHOE KONTMYECTBO BXOAHbIX
napamempoae. pu BbI30BE NpoLeaypbl yKasbiBatoTcs ghakmuyeckKue 3Ha4yeHus!
napamempos.

JlokanbHble nepeMeHHbIe — 3TO NepeMeHHbIe, onpeaenéHHble B npoueaype, OHU
AOCTYNHbI TONBbKO BHYTPW NpoLeaypbl.

no6anbHbie nepeMeHHbIe — 3TO NepeMeHHble, onpeaenéHHble B OCHOBHOM
nporpamme. OHM OOCTYNHbI BHYTPU Npoueaypbl TONbKO AN YTeHUs, a ANs U3MEHEHUs
TpebyeTca 06bABUTL MX B Npoueaype nocne cnyxebHoro cnoea global.

Mpoueaypa HaunHaeTcs cnyxebHbiMm crioBom def (define — «onpegennTby).
dopmanbHble NapameTpbl Npoueaypbl NepedncnaTca Yepes 3ansaTyHo.

OnepaTopsbl, BXOAdLLME B TENO Npoueaypbl, 3an1cbiBatoTcs ¢ oTcTynom. lNpouenypa
AOMMKHa BbITb onpefeneHa 4o NepBoro e€ BbI30Ba.

def <uma>(<napameTpbI>):

<onepartopbI>

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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BbI30B npoueaypbl OCYLWECTBISAETCS MO €€ UMEHU C YKasaHMeM pakTU4eCKuX

napamMmeTpoB (aprymeHToB).

<nmMA>(<aprymeHTbI>)

MpumeyaHue: Mexay chopManbHbIMU 1 PaKTUHECKMMM NapaMeTpaMm OOSKHO ObiTb

COOTBETCTBUE MO KOJTMYECTBY, NOPAOKY creaoBaHnA U tuny.

3apauva: NocTponTtb durypy:

OcobeHHOCTb: Tpu

O6Luee: pasamepbl, yron noBopoTa

OT1nunyus: KoopauHaThl, uBeT

noxoxue urypeoil.

OT1nnums obosHavyaem Kak nepemMeHHble,

OHW OyayT napameTpamu npoueaypsbi.

(x, y-60) [MapameTpbil:
60 X, Y — KoopAuHaThl yrna
C — UBET 3anuBKK
(X, y) 100 (}(+1 UO, y)
onpenennTb
(define) Ha3BaHWe napameTpbl
déf tféug{x, Y, ;i:
brushColor (c)
OTCTYN

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx

(x+100,vy),

PDlYgDD( [{er) r (KIY_GO) r

(x,v)1 )

lNposepb akmyanbHOCMb 8epcuUU 0 opuauHay, xpaHsuwemycs 6 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 Vicnonb3ys ogHy npouenypy, NOCTPOUTL NpeanioXeHHble puUrypbi:

OueHka «3» OueHka «5»

OueHka «4» OueHka «5»

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuUU 0 opuauHay, xpaHsuwemycs 6 1C: Konnedx




KMPK BIFAP® ®I'BOY BO «KI'TY»
MO-15 02 06-O0[.08.M3

NHPOPMATUKA | C.221/232

CodepxxaHue om4yema:
1. HanmeHoBaHMe nNpakTM4eckoro 3aHATUS
2. Uenb 3aHaTtus
3. BapuaHT 3agaHus
4. OT4yeT O BbLINOMHEHMM Ha Kaxabl 3Tan pasgena «CogepxaHve W NOPSOOK
BbINOSTHEHUS 3a4aHUSA»
5. Cnucok ncnonb3yembiX MICTOYHUKOB
6. BbiBOAbI 1 NpeasnioxXeHust

7. data n nognucb KypcaHTa u npenogasaTens

Bonipocbi 0r1si caMornposepKu:
. YTO ncnonb3yoT A4ns HanMcaHus NporpamMm ¢ rpacpmyecknMmn BO3MOXHOCTAMN?
. Kakoi onepaTop nossonseT HapucoBaTb TOUKY Ha 3KpaHe?

. Kakon onepartop no3BosiA€eT HapucosaTb JIMHUKO U I'IpFIMoyFOJ'IbHI/IK?

A WO N -

. Kakvne onepaTopbl N03BONAIOT HApMCOBAaTh 3aKpaLlLEeHHbIN NPSIMOYTONbHUK?
5. Kakon onepatop No3BOMsSeT HapMCOBaTb OKPYXXHOCTb?

6.410 HasbIBalOT Nognporpammamm?

7. Kakue Bnabl nognporpamMm N3BecTHbI?

8. Korga uenecoobpasHo ncnonb3oBaTb NOANPOrpaMmbl B rpadmnke?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuUU 0 opuauHay, xpaHsuwemycs 6 1C: Konnedx
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MpakTuyeckoe 3aHATMEe Ne 18 WUcnonb3oBaHue uUuKNa B rpacgpuke u
3aKpawuBaHue obnactemn

Llenb 3aHsmus:
1. M3yuyuTb NnoHATME umkna B rpaduvke B Python;

2. OBnapgeTb onepauusMm U1 Metogamu paboTbl C UMKNamm B rpadouke;

Ucxo0HbIe OaHHbIe: TEOPETUYECKNI MaTepuan, nporpamma Python

CodepxxaHue U nopsiOoK 8bINMOSIHEHUS:
N3yunTb TEOPETMYECKYLO YaCTb

BbinonHuTb 3agaHusa

ANropuTMbl ONUCKLIBAKOTCS C MOMOLLbIO TPEX OCHOBHbIX CTPYKTYP:

1) cnepoBaHus;

2) BeTBNeHus;

3) noBTOpPEHMS.

ARropuTtM MNOBTOPEHUA - OMNUCaHWE MOBTOPAILINXCA OENCTBUMA.  AMTOPUTM MNOBTOPEHMUS
MOXeT OblTb 3auMKNEeHHbIM W UMETb NPUHyAUTENbHOE npepbiBaHNne U MoOXeT OblTb C

CbVIKCI/IpOBaHHbIM YUCITOM ﬂOBTOpeHl/II7I C eCTeCTBEHHbIM OKOHYaHMeM NOBTOPEHUA Ui LnKna.

3aIMKIeHHBII KT
AITOPUTM

5 MOBTOpEHUN U
OKOHUYaHUE
aNropuT™Ma

Heorpannuennoe
YHUCJIO TIOBTOPEHUM

B a3bike Python 06bl4HO UCnonb3yOT ABa BUAA LIMKIOB:

— «umkn WHILE» wunm «uukn c npegycrioBMemM» u nonpobyem
HanucaTb NepBble UrPbI.

WHILE — «noka» B nepeBofe C aHrIMNUCKOro

Hanpumep:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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[Moka <BbINOMHSIETCA ycrnoBue>. genatb

n=0 Kakue-To JenCTBUSI.
while n<3: «Moka n wMeHbwe 3, npubaBnAaATb K n
n=n+1 eanHuLy»

L|,I/IKJ'I NnoBTOPAETCA, NMOKa ycJjioBue MCTUHHO,
€CIln Xe HeT, UUKIT 3aKaH4YnBaeTCA

— uuKn c napameTtpom FOR.

B pesynbTaTe paBoTbl MPOrpamMMbl CrOBO
foriinrange(S):  «Mpueet!» GyneT HaneuaTaHo 5 pas. Range —

Onana3oH B repesoge C aHTTIMNCKOTO. |_|pl/l 9TOM
print("MpunBeTt!") _
nepemMeHHada | Nno Mmepe BbINOJIHEHNA LUKIa 6y,qu

npuHuMmaTb 3HadeHna 0, 1, 2, 3, 4.

for i in range(3, Mpn aTOM NepemeHHas i byaeT npMHMMaTb 3HaYEeHUs
20): or3 8019
print(i)

40 100 160

0 (-5 . . CACAS 9 v 5
TO MEHAETCA ¢

circle (/_40, 20 ) 9 K 5
/ aK MEHFIBTCFI X?
circle ﬁ 100, 40 20 )

circlef( 160, 40, 20 )

.’"’ = ~
/ X
/ J

7

x = "cpenaii 5 pas"

for i in range(5):
circle(x, 40, 20)

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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40 100 160

1-4 paa; 9 Uto meHseTca ansa 2-ro psga?
x = 40
for i in range(5): oMO}KHO caenartb 310
circle(x,|40| 20) npouenypowu cl
x 4= 60 N lJ napameTpom y!

from graph import *

def row ( y ):
x = 40 npouenypa
for 1 in range(5): [

circle(x, y, 20)

x += 60
y = 40
for k in range(3): Bbl30B
row (y ) npoueaypbl
y += 60
] BHU3 Ha 60

3agaHve Nel Mcnonb3yss uuknbl W npoueaypbl, Hapucynte ysop. Yucrno

I'IOBTOpeHI/IIZ pUCyHKa N BBeauTe c KiaBuaTtypbl.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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| BapunaHT [l BapmnaHT
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):
OLI,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 Kpyros paBHoBenpeHHbIN TPEYTONbHUK C y30p.
«5» BbicoTor N. Kaxapbli psig AoskeH ObiTh
MoKpalLeH B CBOW LiBET. NXNvaNx
et P PP
o PULAPLAPY

CodepxxaHue omyema:
1. HaumeHoBaHme npakTnyeckoro 3aHATUS
2. Llenb 3aHaTns
3. BapuaHT 3agaHus
4. OTyeT O BbLINOMHEHUN Ha Kaxabln 3atan pasgena «CogepxaHne n NOpPALOK
BbINOSTHEHUS 3aaHUA»
5. Cnncok ncnonb3yembiX MCTOYHUKOB
6. BbiBOAbBI M NpeanoxeHns

7. lata n nognnck KypcaHTa v npenogasaresnis

Bonipocbi 0151 caMorposepKu:
1. Yto npeacraesngaeT cobon anroputMm NOBTOPEHNA?
2. Kakmne Bunabl LLUKNOB N3BECTHbI?

3. Korga uenecoobpasHo ncnonb3oBaTb LKKIbl B rpaduke?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuUU 0 opuauHay, xpaHsuwemycs 6 1C: Konnedx




MO-15 02 06-O0[.08.M3

KMPK BIFAP® ®I'BOY BO «KI'TY»

NHPOPMATUKA | C.226/232

MNMpakTuyeckoe 3aHATME Ne
dyHkuuin B Python

Llenb 3aHamusi:

19. MNocTpoeHne rpacpmkoB MaTemMaTUyeCKUX

1. OBnagetb onepauusiMm U MeTogamMn  MOCTPOEeHUs1  rpadhmkoB

MatemaTuyeckmx pyHkuum Python;

Ucxo0HbIe OaHHbIe: TEOPETUYECKNI MaTepuan, nporpamma Python

CodeprxaHue u nopsiOoK 8bINOIHEHUS:

N3yunTb TEOpETUYECKYLO YacTb

BbIinonHUTL 3agaHus

3agava: noctpouts rpauk PYHKUMM y = X2 Ha OTpesKe oT

-2 0o 2.

AHanus:
MakKCcmMarnbHoe 3Ha4veHune
Voax =4 NpU x =12
MWUHUUMArIlbHOE 3Ha4eHne

Y.li

»

Ymin=0 Npy x=0

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)

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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Pucyem ocu koopauMHaTt

CTpOMM no TO4YKam

from graph import *

X = xmin # HavYanepHOE BHAYEHME X
x0 = 150 # mauanmo xoopmMHAT
h = 0.02 # mar uMsMeHeHMSs X
y0 = 250 penColor ("red")
k = 50 # mMacwrab while x <= xmax:
xmin = -2; xmax = 2 # npegens no x Yy = x*x # dyuxums
line (0, y0, x0+150, y0) xe = x0 + k*x ‘ 3KpaHHbIE KOOpAWHATbI
. = _ (B NuKcensx)
line(x0, 0, %0, y0+20) ye = y0 - k*y | :
point (xe, ye) # Tourka Ha =kpaHe
X += h # x crmepymomer To4Yke
run ()

CoeguMHAEM TOYKM NMUHUAMMUN

Wpes: cHadana co3gaém B NaMsiTu MaccuB TOYEK, 3aTeM
CcoefIMHAEM TOYKU NIMHUAMUK (polygon)

points = [] |# nycToii Maccus

while x <= xmax:
y = x*x obasnaeM To4K
xe = x0 + k*x 4 B MacCHB y
ye = y0 - k*y
points.append( (xe, ye) )
x += h

penColor ("red")
polyline (points) # pmcyem nuummo!

3agaHue Ne1 MNoctponTtb rpacomkm OyHKUUA:

OueHka

-~

y=-x

«3»

Ha oTpeske [-2,2].

' MNocTpouTb rpadurk doyHKLUN 4

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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OueHka ‘ \
\
«4» \
. \
MocTpouTb rpadnkmn hyHKLWIA
y=xny=-x’ \ _
Ha oTpeske [-2,2]. //
.r/::
/
OueHka

«5»: MocTpoutsb rpadumKm yHKLKIA

«5»
x=y*n x=-y°

Ha oTpes3ke [-2,2].

v

CodepxaHue omyema:
1. HaumeHoOBaHMe NpakTU4YEeCcKoro 3aHATUNA
2. Llenb 3aHaTns

3. BapuaHT 3agaHus

h

4. OT4yeT O BbINOMHEHWM Ha Kaxablh dTan pasgena «CopepkaHue W MOPSIAOK

BbINONHEHUS 3adaHNA»
5. Cnuncok ncnonb3yembiX MICTOYHUKOB
6. BbiBOAbI 1 NpeanioxXeHust

7. data n nognucb KypcaHTa u npenogasaTens

Bonpochbi 0risi caMornpoeepKu:

1. Kak nocTpouTb 3KpaHHYH CUCTEMY KOOpAUHAT?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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2. Kak nocTpouTb TO4kM rpacumka?

3. Kak coeanHnTb NOCTPOEHHbIE TOYKN?

MNMpakTnyeckoe 3anaTne Ne 20 AHumauusa B Python

Llenb 3aHsmusi:
1. OBnagetb onepauusimMm U MeTogamm paboTbl C aHMMaUMen B rpaduke

Python;

UcxoOHble OaHHbIe: TeopeTudecknin matepman, nporpamma Python

CodeprxaHue u nopsiOoK 8bINOIHEHUS:
N3yunTb TEOPETMYECKYIO YaCTb

BbinonHUTL 3agaHus

AHumaumsa (aHrn. animation) — oXxuBneHne n3obpaxxeHnsi Ha 3KpaHe.

3apava: BHyTpu cuHero kBagparta 400 Ha 400 nukcenen cneBa HanpaBo ABUraeTcs
xentbin kBagpat 20 Ha 20 nukcenen. lNporpamma ocTaHaBNMBaETCH, €CIK HaXkaTta
Knaesuwa Esc unu kBagpart gowlen Ao rpaHuubl CMHen obnacTtu.

MpuBA3Ka: cocTosHne ob6bekTa 3agaeTcsa KoopamHatamu (X,Y)

(x, s{)

(x+20, y+20)

MpuHUMN aHUMaumu:
1. pucyem oBbEKT B TOUKE (X,Y)
2. 3ajepXXKa Ha HECKONbKO MUMINCEKYHA

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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3. cTupaem ob6bekT

4. n3meHsieM koopauHaTthbl (X,Y)

5. nepexoaum K wary 1

B Python Bce durypbl, U3 KOTOPbIX COCTOUT PUCYHOK, — 06 BEKTbI (YMEIOT

nepepucoBbiBaTb cebst camn)!

obBLeKT

cMelleHWA Nno ocAam

mpve0bjectBy(05j, dx,ﬁay)

HaqaananKapTMHKa

from graph import =*

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 ()

3apaHue Ne1:

OueHka

Keagpar asuraetcsi cnpasa
«3» Haneso:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C: Konnedx
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OLleHKa ﬂBa KBaapara ABuUratoTcA B
«» rarpaBnon
OLeHKa e 4 omamaiatan or crono
« 5 » CUHero Keagpara:
anaBneHue KnasuwamMmu
3apauva: KEnTbl KBaapaT BHYTPU CUHErO KBagpaTa
ynpaendaeTcyd KrnasulaMn-cTpernkamu. KD,El,bI KInaBWLL:
Bneso — 37 BBEepXx — 38 Esc— 27
Bnpaso — 39  BHW3 — 40 VK ESCAPE
Mpobnema: Kak N3MeHsTb HanpaBreHue OBWKEHNA?
O6paboTyuK cobbITUSA: =37
def keyPressed(event) : ‘
if event.keycode == VK LEFT: =39
moveObjectBy (obj, -5, 0) P .
elif event.keycode == VK RIGHT:
moveObjectBy (obj, 5, 0) VK UP =38
# pmanpme — caMm. . .

3apaHue Ne2:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuUU 0 opuauHay, xpaHsuwemycs 6 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. HaumeHoBaHmne npakTnyeckoro 3aHATUSA

2. Llenb 3aHaTns

3. BapuaHTt 3agaHus

4. OTyeT O BbLINONMHEHWM Ha Kaxabli aTan pasgena «CoaepxaHue M MopsOoK

BbINMOJIHEHNA 3adaHNA»

5. Cnuncok ncnoJib3yemMblX NCTOYHUKOB

6. BbiBOAbI 1 NpeanoxeHust

7. [laTa n nognnck KypcaHta u npenogasartess

Bonpochbi 01151 caMornpo8epKu:

1. YT0 Ha3bIBaeTca aHMmaumen?

2. Kak MOXXHO MMUTUpOBaTb ABMKEHNE OOBEKTOB?

3. Kak MoXHO ynpaBnsitb ABUXEHMEM C MOMOLLbIO KNaBuLL?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyanbHOCMb 8epcuUU 0 opuauHay, xpaHsuwemycs 6 1C: Konnedx
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