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Ypok Ne1 TexHuka Ge3onacHoOCTM npu pabote B KOMNbLIOTEPHOM Knacce.
Be3onacHocTb, rMrMeHa, aproHoMuKa, pecypcocbepexeHue

Lenb 3aHsmus: O3HakoMUTb C TeXHWKOM 6e3onacHocTu npun paboTte B kabuHeTe
MHGOPMaTUKN

Mo3HaKoOMUTb C MOHSATUSIMU TUFMEHa, SProHOMUKa U pecypcocbepexeHne

UcxodHble OaHHble: pas,anqublﬁ mMaTepuan, XypHaln WHCTPYKTaxa o TexXHUKe

6e3onacHocTH

CodepxxaHue u rnopsi0oK 8bINOIHEHUS 3a0aHusi:

1. TPABWJTA TNMOBEOEHMA YYAWMXCA B YYEBHOM KABUMHETE
NHOOPMATUKA

1.1. Haxogsicb B kabnHeTe MHopMaTrku, yyalumecs obsa3aHbl:

e coOngaTb AUCUMNIIMHY M MOPSOO0K, NpaBuna TexHUKn 6e3onacHocTn wu
4YUCTOTY;

e 3aHMMaTb paboume MecTa COrfacHoO ykasaHusiIM npenogaBaTensi U He MEeHSATb
NX CaMOBOJSIbHO;

e 3aHMMATLCA TONMbKO TEM BMAOM [OeATENbHOCTW, KOTOPYKH onpeaenvn
npenogasarens;

e HemedneHHo  coobwaTb  npenogasaTento O  fOObIX  3aMEeYEeHHbIX
HeucnpaBHOCTAX 060pyaoBaHNSA UM HEBEpPHOM paboTe nporpamMmMHOro obecneyeHus;

e HemedneHHo coobwaTtb npenogasatento O nbom cnyyae TpaBMatu3Ma B
KabuHeTe, 0COBEHHO OT 3MEKTPUYECKOIO TOKA.

1.2. Haxogsicb B kabnHeTe MHpOPMaTUKK, yYaLlLMNCs UMEeET NpaBo:

e Ha NOMOLLb M KOHCYNbTaUMIO NpenofasaTens;

e CaMOCTOATENbHO 3KCTPEHHO OTKIIOYUTL ANeKTpoobopyaoBaHUe, ecriv OT 3TOro
3aBUCUT BE30NaCHOCTb Ero NN OKPYXXatoLLNX.

2 NMPABUITA TEXHUKN BE3OIMNMACHOCTW B KABUHETE NHO®OPMATUKA

1. NCTOYHNKN OMNACHOCTW:

e anekTponpubopbl ¢ HanpskeHnem nutaHma 220 B, MOHUTOPLI 1 TENEBU3OPHLI,
KOTOpbl€ MOTyT ABUTbCA UCTOYHUKOM 3N1EKTPOTPaBMaTmu3mMa;

e Hanuuue 3NeKTPonpPUOOPOB YBENUYMBAET ONACHOCTbL BO3ropaHus;

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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e  MOHUTOPbLI KOMMbKTEPOB, TENEBM30PbI ABMAATCA CrnabbiMKM  MUCTOYHUKAMMU
WOHU3NPYIOLLETO  U3MNYyYEHUS]  SNEKTPOMArHUTHbIX,  ONEKTPUYECKMX U MarHUTHbIX
cTaTU4ecKkux nonen.

3. MPABUJTA BE3SOIACHOCTHK

3AMNPELWAETCA:

e paboTaTb C anekTponpubopamu, MMEKLMMM MNOBPEXOEHUS Kopnyca Wnm
N30NSaUnN COeaNHUTENbHbLIX MPOBOAOB;

e NPOU3BOAUTbL CAaMOBOJSIbHOE NepPEKoYeHne pa3bEMoOB 060pya0BaHNS;

e MPMHOCUTb U CaMOBOJIbHO MOAKMYaTh Kakoe-Nnmbo obopyaoBaHue;

e BCTaBNATb B OTBEPCTUE NPMOOPOB NOCTOPOHHUE NPEeAMEThI;

e  BbIKIOYMATb UNK BKMOYaTb Npubopbl 6e3 paspelleHuns npenogasaTtens.

Ecnn npomsBoanTcsa BbIKMOYEHUE/BKMOYEHNE, TO WHTEPBAn BPEMEHW Mexay
BKMOYEHNEM/N BbIKNIOYEHNEM/BKIKOYEHNEM OOIMKEH ObiTb HE MeHee 15 cekyHa.

B CITYHAE NOPAXEHUA SNEKTPUYECKMM TOKOM, HEOBXOOUMO:

e NpeKkpatuTb [OencTBume Toka (fyywe BCEero 93KCTPEHHbIM BbIKITHOYEHNEM
npubopoB, T.K. MNOMbITKA OTTALUUTbL NOCTPALABLUErO0 MOXET NPUBECTU K NOPAXEHUIO TOKOM
cnacatwouiero);

e HEMe[sfleHHO CcoobWUTbL O npoucliealwem npenogaBaTento (4axe ecnu Ha
nepsbIn B3rNag BCE 060LWI0Ch NErKMM UCNYroMm);

e OKasaTb NMepBy NOMOLLb, eCNN Heobxoamma.

4. MPABUINA MOXXAPHOW BE3OMNACHOCTU

3AMNPELWAETCA:

e MCMNOJSIb30BaTb NCTOYHUKN OTKPLITOIO OFHSA (CNNYKK, 3aXKuranku, netapasl U ap.);

e TMPMHOCUTb Ha YPOKW JErkoBOCMNaMEHsOWMECS BewecTBa (Nnaku, Kpackw,
nopox u T.n.);

e MOMb30BaTbCs HeucnpaBHbIMW 3nekTponpubopamu (B cnyyae nosABNeHUs
cneundunyeckoro 3anaxa ropsilen n3onsumm, COOTBETCTBYHOLWMIA npubop Heobxoanmmo
HeMeasIEHHO OTKMIOYNTb N COOOLLNTL YYUTENIO);

e 3arpomMoxgaTtb WM 3akpbiBaTb MNPOXOAbl K MyTAM 3Bakyauuu W JOocTyn K
cpencTBam NepPBUYHONO NOXaPOTYLLEHUS;

e MPOM3BOAUTb TYLUEHWE BO3rOpaHUs HE OTKITHOYEHHbIX 3M1EKTPOonpnbopoB BOOOM
NN 06bIYHBbIMW OTHETYLLUMTENAMU;

° NpUBNEKaTb y4alnxca K TyLUEHUIO NoXXapa.

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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B CNYYAE YI'PO3bl NMOXXAPA  (Bo3sropaHus, 3aAbIMINEHHOCTb)
HEOBXOOUMO:

e HeMedneHHO OTKIYUTL BCe 3NeKTponpubopbl, onpeaenuTb  UCTOYHUKK
BO3ropaHus  (3aAdblMMNEeHHOCTN) U NUKBMAMPOBATbL €ro  cpeacTBamMyn  MepBUYHOIO
NoXapoTyLUEHUS;

e ecnv nepBuYHbIE OENCTBUSA NO NUKBMAALUN BO3ropaHnUs B TEYEHNE MepBbIX Xe
MUHYT He Janu pesynbTaTta, yyallmecs 3BaKyupyrloTCA COrfacHO NraHy aBakyauuu, rno
LLUKONe obbABMNseTCA Tpesora, coobLaeTcs o noxap.

CAHUTAPHO-TMMMEHNYECKNE HOPMbI INMPU PABOTE C KOMINbIKOTEPOM

TpeboBaHus K opraHnsaumm 3aHaTUm B KabuHeTe MHAOPMaTUKU

e paccTosiHMe OT LeHTpa 3KpaHa Ao rna3 yvalmxcs OOSMKHO OblTb He MeHee 60
CM;

e BpPEMSA WHTEHCMBHOW HeEMNpepbiBHOW paboTbl Ha KOMMbIOTEPE HE [LOSMKHO
npesbIWaTb 25 MUHYT, Nocrne Yyero obsa3ateneH nepepbiB C Pa3smMUHKON;

e B KabuHeTe gormkHa ObITb obecneyeHa BEHTUNALMS U NPOBETPUBAHUE MEXAY

ypokamu.

Teopemuy4eckulu mamepuarn

JpP20HOMUKa — Hayka O TOM, KaK Nniogu ¢ ux pasnnuyHbiMu on3n4eckuMn AaHHbIMU
N  OCOBEHHOCTAMM XMU3HEOEeATEeNbHOCTU B3aMMOAEWCTBYIOT C obopyaoBaHMEM U
MaLUMHaMK, KOTOPbIMW OHU MOMb3YTCA.

Llenb ap20HOMUKU COCTOUT B TOM, 4YTOObl 06ecneuntb KoMopT, 3aPPEKTUBHOCTb
n 6e30MacHOCTb NPW NOMb30BaHUM KOMMNbIOTEPaAMU YXXe Ha aTane pas3paboTku knaesuaTtyp,
KOMMbIOTEPHBLIX Nnat, paboyen mebenn u Op. ONa  ycTpaHeHWa  OU3N4eCcKoro
anckomdopTa 1 npobnem co 30opoBbEM Ha paboyem MecTe.

B cBaAsn c Tem, uto BCE 6Gonblue ntogen NPOBOAAT MHOMO BpPEMEHM nepen
KOMMbIOTEPHBIMM ~ MOHUTOPAMK, Yy4eHble MHOrMx obnacten, BKMAYas aHaToOMMIO,
NMCUXOMONMI0 U OXpaHy OKpyXalollen cpefbl, BOBMEKAOTCA B U3y4YeHUe MpaBUsbHbIX, C
TOYKM 3PEHMS APrOHOMUKM, YCIIOBUA paboThl.

Tak HasblBaemble 3p2oHOMuUYeckue 3aboriegaHuss — ObICTpOpaCTyWMA BUA
npodeccunoHanbHbIX 6onesHen.

Ecnn B opraHusaummn paboyero mecta onepartopa K gonyckaeTcsa HeECOOTBETCTBME
napameTpoB Mebenu aHTPoONOMEeTPUYECKMM XapakTepucTukam 4enoBeka, TO 3TO

BbI3blIBa€T HE0OX0AMMOCTb nogaepxaHna BbIHy)K,EI,eHHOVI pa6oqe|7| no3bl N MOXET
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NPUBECTU K HapyLeHWAM B KOCTHO-MbILIEYHON U nepudpepuyeckon HEPBHOW CUCTEME.
OnuTenbHbIn OUCKOMAOPT B YCMOBUSAX HELOCTaTOMHOW (PU3NYECKOM aKTUBHOCTU MOXET
BbI3blBaTb pa3BuTME OOLLIErO YTOMIIEHUS, CHKEHUS paboTocnocobHOCTH, Bonun B obnacTtu
LUEen, CNUHbI, NOACHULBLI. Y onepaTopoB YacTo AMArHOCTUPYTCS 3abofieBaHus OMOpHO-
ABuraTeribHOro annapara n nepugepnyeckon HEPBHON CUCTEMBI: HEBPUTBI, PaguKynUThI,
OCTEeOXOHAPO3 1 Ap.

[MaBHOW 4YacTblo MPOMPUNAKTUYECKNX MEPONPUATUIA B IProHOMMUKE SIBMSIETCS
npasunbHas nocagka.

HezamueHble nocnedcmeusi pabombl 3a MOHUMOPOM 603HUKarom us3-3a
moeo, Ymo:

a) Haw rna3 npegHasHayeH Ana BOCNPUATUS OTPaXEHHOro cBeTa, a He
N3ry4aemoro, kak B cfiy4ae ¢ MOHUTOPOM (TENEBU3OPOM),

0) nonb3oBaTento NPUXOAUTCS BrNsAbIBaTbCA B NMHUM U OYKBblI Ha 3KpaHe, 4To
NPUBOANT K NOBbLILUEHHOMY HaMpPSKEHWUIO MMAa3HbIX MbILLILL.

[Ons HopmanbHOW paboTbl HYXXHO MNOMECTUTb MOHUTOP Tak, 4Tobbl rnasa
nosfib3oBaTens pacnonaranucb Ha pacCTOSiHUK, PaBHOM MOSyTOpa AWaroHansiM BUAMMOM
4YacTu MOHUTOpA:

- He meHee 50-60 cm ana 15" MoHuTOPA;

- He meHee 60-70 cm ana 17" MoOHUTOPA,;

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

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

Ecnn 3peHve He no3BONSET BblAEPXKMBATb 3TO PACCTOAHWE, TOrda YMEHbLUUTE
paspeLlleHme n3obpaxxeHusi 1 yBenumubTe WpnUThI.

OnTumanbHasa gnaroHanb akpaHa ans paboT ¢ TeKCTOBbIMU LOKYyMeHTamu - 15"-17"
c paspeweHnem 1024x768. [ns rpacdumyeckmnx pabot Heobxogum moHuTop 19"-21" npu
paspeweHmun 1280x1024 n Bbiwe. Ona urp pekomeHayetca 17"-19". MoHuTopbl 605bLINX
AanaroHanen npuobpeTtaTtb He pekoMeHAayeTcs, T.K. OT paboTbl 3a CRMLWKOM KPYMHbIMK
MOHUTOPaMM, NO CrioBaM Mosb3oBaTenen, "rnasa CTaHOBATCS KBagpaTHbIMKN".

Ot 6onblWoOro MoHMTOPa HeobBXoAMMO cuaeTb Adanblue, YeM OT MareHbkoro. N B
uTore yrnoesasa nnowiagb MOHUTOpaA OCTaeTca Takonm xe. Ho ciokycupoBaTtb rnas Ha
MEnKOM n3obpaxeHuu, Haxogswemca B 1-1.5 meTpax OT rnasa CTaHOBUTCSA TPyAHEE, YTO
BeOET K MepeHanpsKeHUo 3pUTENbHOro annapara. Yem KpynHee oOBbEeKT Ha 3KkpaHe
MOHUTOPA, TEM MeHblle YTOMNAEMOCTb. [lO3TOMY KOMMNLIOTEPHbIE WUrPbl C  UX

PUCOBaHHbIMU (OUrypamMmn yTOMASIOT MeHbLUE, YeM LMdpbl U BYKBbI.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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OKpaH MOHMTOpa AOMmKeH ObiTb abcomnoTHO uYucTbiM. [lepuogmyeckn u npu
HeobxoaMMOCTM NpoTUpPanTe ero cneunanbHbIMU candeTkamu.,

Yctanoctb OT paboTbl C MOHUTOPOM TEM MEHbLLIE, YEM HMXKE SAPKOCTb SKpaHa 1 Yem
KpynHee oObekTbl Ha 3KpaHe. YCTaHOBUTE MMHMMASbHYIO SPKOCTb, MPU KOTOPOW MOXHO
6e3 HanpshkeHnst pasnuyatb CUMBOJIbI HA 3KpaHe. YUTUTe, YTO Nydlle YBEenuuYuTb WpnugT
unun mnsobpaxeHve, 4Yem NOLOABUHYTLCA MOGMAMXKE K 3KpaHy WM YBENUYUTb SPKOCTb.
CoBpeMeHHble OnepaunoHHble CUCTEMbI MMEKT Ans 3TOro cneuuanbHble CpeacTsa.
WpndTbl Ha 9SKpaHe MOXHO MacliTabupoBaTb, 3adaBaTb MUHMMAanNbHbIE pa3Mepsbl
3N1eMEHTOB PUCYHKOB U Npoyee.

Cucrema rurmeHMYeckmnx TpedboBaHnmn

OnutenbHaa pabota C KOMMbLOTEPOM MOXET MpPUBOAUTbL K pPacCTPOMCTBaM
cocTosiHUst 300poBbsi. KpaTkoBpemeHHass paboTa C KOMMbOTEPOM, YCTAHOBMEHHbLIM C
rpyobiMM  HapyLeHUAM TUMMEHNYECKUX HOPM W MpaBwuil, NPUBOAUT K MNOBbILUEHHOMY
yToMneHuo. BpegHoe BO3AenCTBME KOMMbIOTEPHOM CUCTEMbI Ha OpPraHu3Mm 4ernoBeka
SIBNSIETCA KOMMNNEKCHbIM. [MapamMeTpbl MOHUTOPA OKa3biBAKOT BIUSIHME HA OpraHbl 3pEHUS.
O6opynoBaHne paboyero mMecTta BNUSIET Ha OpraHbl OMOPHO-ABUraTESNIbHOW CUCTEMBI.
Xapaktep pacnosioXeHns obopyaoBaHMS B KOMMbIOTEPHOM Knacce U pPexum  ero
NCNoNb30BaHNA BIMSIET Kak Ha obliee NcMxoduanonornvyeckoe COCTOsiHUE OpraHusma,
TaK 1 Ha OpraHbl 3peHus.

TpeboeaHusi kK sudeocucmeme

B npownom MOHMTOp paccmaTpuBanM B OCHOBHOM KakK WMCTOYHMK BpeLHbIX
N3ny4yeHnin, BO3AENCTBYIOLLMX NpeXae Bcero Ha rnasa. CerogHsa Takon noaxon cymtaeTcs
HegocTaTouyHbIM.  Kpome BpefHbIX 9NeKTPOMarHUTHbIX  U3Ny4YyeHurn (KOoTopble  Ha
COBPEMEHHbLIX MOHUTOPAaX MOHMXEHbI OO CpaBHUTENbHO 6e30nacHOro YpPOBHS) OOSTKHbI
yUnTbIBaTbCsA NapamMeTpbl KavyecTBa M300pakeHusi, a OHW OMNpenensitoTCs He TOSbKO
MOHUTOPOM, HO 1 BUaeoaganTepoM, TO ECTb BCEN BUAEOCUCTEMBI B LLENOM.

TpeboeaHusi kK paboyemy mecmy

B TpeboBaHus k pabouyemy mecTy BxogaT TpeboBaHus Kk paboyemy cTOny,
nocagovHomy MecTy (cTyny, kpecny), lNogctaBkam ana pyk m Hor. HecmoTps Ha
KaXKyLLytoCsl NPOCTOTY, 06ecnevnTb NpaBuibHOE pa3MeLLEHNE INTIEMEHTOB KOMMbIOTEPHOM
CUCTEMbBI U NPaBUNbHYO NOCaaKy nosib3oBaTens YpesBbldanHO TpyAHo. [NonHoe pelueHne
npobnembl TpebyeT [[OMOMHUTENbHLIX 3aTpaT, COMOCTaBMMbIX MO BENUYMHE CO
CTOMMOCTbIO OTAEMbHbLIX Y3IOB KOMMbIOTEPHOM CUCTEMBbI, MO3TOMY M B ObITYy M Ha

Npon3BOACTBE 3TUMM TpeboBaHNAMN YacTo NpeHebperatoT.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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MOHumop AOIKeH ObITb yCTaHOBIEH NpdAMO nepen nosfib3oBarernem u He

Tpe6OBaTb noBOpPOTa roJioBbl NI KOPpNycCa Terna.

[

[MpasunLHO HenpaeunbHo

Paboyuli cmon u nocalo4yHoe Mecmo [AOMKHbl WUMEeTb Takyl BbICOTY, 4TOObI
YpOBEHb [Nna3 Mnonb3oBaTenisl HaxOAunca YyTb Bblle UeHTpa MoHuTopa. Ha akpaH
MOHWUTOpa cregyeT CMOTPeTb CBepxy BHM3, a He HaobopoT. [laxe KpaTKOBpeMeHHas
paboTta C MOHMTOPOM, YCTAHOBIIEHHbIM CFMLUKOM BbICOKO, MPUMBOAUT K YTOMIIEHUIO

LWEMHbIX OTAENO0B NO3BOHOYHMKA.

MpaBnnbLHO HenpaBuneHO

Ecnu npu npaBunbHOW YyCTaHOBKE MOHMTOPA OTHOCUTENBbHO YPOBHS rnas
BbISICHAETCS, YTO HOIMM MOMnb3oBaTeNs He MOryT cBOOOAHO MOKOUTBLCA Ha Mony, cnegyet
YyCTaHOBUTb NOACTABKY Afs HOT, XenaTtenbHO HaKMoHHY. Ecnu Horm He MMEIOT HaaeXHOM
OMnopbl, 3TO HEMNpPeMEHHO BeAeT K HapyLUEHWD OCaHKM WU YTOMIIEHUIO MO3BOHOYHMKA.
YnobHo, korga kKomnbloTepHast Mebenb (CTon u paboyee Kpecno) MMeKT cpeacrtea ansd
perynupoBku no BbicoTe. B aTom cnyyae npoue AobnTbCa ONTUMANbHOIrO NOIOXKEHMS.

KnaBnaTtypa OomkHa ObITb pacrnonoXxeHa Ha TaKoW BbICOTE, YTOObl Mmanblbl pykK
pacnonaranucb Ha Hen cBoboagHo, 6e3 HanpsbkeHuda. [Ona paboTbl pekoMeHayeTcs
NCNonb30BaTh creunarnbHble KOMMbIOTEPHbIE CTOSbI, UMEIOLLME BbIOABMKHbIE MOMOYKM ANs

KnaBmaTypbl.
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PETYRHPYEMAR BHICOTA KAABHATYDA HA NOBEDX
COMHKH HOCTH CTONA
& s

PACCTORMME OT a3
210 MOKHTOPA

12-15m

PErYNUPYEMAA BbICOTA CH- P S
JLEHMA W NOLNOKOTHHKOR CTYTIHM CTORT Ka Nany YCTORUHBLIE HOAKH CTONA

Mpn pnutenbHon paboTe C KnaBMaTypon BO3MOXHO YTOMSIEHME CYXOXWUIUN
KMCTEBOro cyctaBa. MI3BeCTHO Tsbkenoe npodyeccuoHanbHoe 3aboneBaHMe — KUCTEBOM
TYHHENbHbIW CUHAPOM, CBA3aHHOE C HEMpaBWUIbHbIM MONOXEHWEM PYK Ha KrnaBuaType.

Mpu paboTe ¢ MbILWbIO pyKa He JOMKHa HaxoauTbCa Ha Becy. JIOKOTb pyKU UK XOT4
Obl 3ansacTbe [OOIMKHbI UMEeTb TBepayk onopy. Ecnn npegycmoTtpeTb Heobxoaumoe
pacnosnoxeHune pabodero crtona u Kpecna 3aTpyaHUTENbHO, PEKOMeHOyeTCs NPUMEHUTb
KOBPUK NS MbIIX, UMEKOLLMA CneumarnbHbii OMOPHLIN Banuk. Hepeaku cnyyau, korga B
nouckax onopbl Ans pyku (0bbIMHO npaBoKr) pacnonaraloT MOHUTOP COOKy OT
nonb3oBaTenst (COOTBETCTBEHHO, cresa), 4YTobbl OH paboTan BnonobopoTa, onupas
NOKOTb MY 3ansicTbe MpPaBoOW PYKM O CTOM. DTOT NpueM Hegonyctum. MoHUTOp OOMmkKeH
o6a3aTenbHO HaxoanTbCA NPSMO Nepes Nonb3oBaTenem.

TpeboeaHusi k op2aHuU3ayuu 3aHsmuu.

OKpaH MOHUTOpa — HEe €OWHCTBEHHbIA WUCTOYHWK BPEeOHbIX 3NEeKTPOMarHUTHbIX
N3nyyYeHnn.

MoHuTOp KOMMbKOTEPA CrneayeT pacnonaratb Tak, YTOObl 3aAHEN CTEHKOW OH Obin
obpaleH He K NgsaM, a K CTeHe nomelleHus. B KoMnbioTepHbIX Krnaccax, UMELLMX
HECKOSIbKO KOMMbIOTEPOB, paboune MecTa AOSMKHbI pacnonaratbCad MO NepumeTpy
nomeLleHns, octaensas cBoboAHbIM LeHTp. [Mpy 3TOM [ONONHUTENBHO HEeobGXoanMOo
npoBepuUTb Kaxgoe u3 paboymx MecT Ha OTCYTCTBME MPSMOrO OTPaXeHUS BHELLHMX

NMCTOYHUKOB ocBelleHns. Kak npasuno, nobutbca 3TOro AOnsi BCex pa6oq|/|x MecCT

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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OAQHOBpPEMEHHO OOCTaTO4YHO TpPyAHO. BoamoxHoe peweHne CcOoCTouT B WCMNOJ1Ib3OBaAHUN
WTOPp Ha OKHax u npoagymMaHHOM pa3mMelleHNUN UCKYCCTBEHHbIX UCTOYHUKOB obuiero u
MeCTHOIo ocsellieHunA.

CusbHbIMU UCMOYHUKaMU ANIEKTPOMarHnTHbIX I/I3J'Iy‘-IeHI/IIZ ABIAKOTCA yCTpOIZCTBa
6ecnep660171Horo nuTanus. PacnonaraTtb nx criegyeT Kak MOXKHO Aarbliue OT NoCaaO0YHbIX

MECT nonb3oBaTenemn.

]

[
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HenpaeunsHo MNpaBumnbLHO

B opraHuzaumn 3aHATUN BaXKHYIO POSib UrpaeT UX NPOLOSMKUTESTIbHOCTb, OT KOTOPOW

3aBMCAT NCMXOU3NONIOrMYECKNE HArpy3Ku.
BbinonHeHne npakTuyeckon paboTbl He NpefyCMaTpUBaET BbICTaBIIEHNE OLEHOK

Boripocbi 05151 caMornposepKu
1. NepeyncnuTe OCHOBHbIE HEraTUBHbIE NOocneacTBusa paboTbl 32 MOHUTOPOM
2. O6BbACHUTE LieSIb APrOHOMUKM

3. UTo aBNsaeTcs CUNbHbIMU NCTOYHUKaAMK ANEeKTPOMarHMTHbIX VI3J'Iy‘—IeHI/II7I?

NMpaktnyeckoe 3aHsATMEe Ne1 (BxogHom  KoHTponb). WHcpopmauus,
MHOPMaLIMOHHbIE npoueccbl, UHPOPMaLUUOHHbIE cuctembl. UHcpopmaunoHHas
heATeNnbHOCTb YenoBeka. Obpa3oBaTesnbHble MH(popMaUMOHHbIe pecypcbl KMPK.
AneKkTpoHHasa 6ubnuoTeka

Llenb 3aHsmusi:
1. TpoBepuTb OCTaTOYHbIE 3HaHUS Mo nNpeameTy MHdopmaTurka.
2. O3HaKOMWUTBCA C OCHOBHbIMM 3Tanamuv pasBUTUa MHGPOPMAaLMOHHOIO
obwecTBa, aTanamMn pasBUTUA TEXHUYECKUX CPEACTB U MH(OPMALNOHHbBIX

pecypcos.

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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3. Hay‘-II/ITbCFI pa6OTaTb C JOKyMEeHTaMu B nokaribHOM ceTw.
4. Hay‘-II/ITbCFI BbIMNOJIHATbL NMOUCK I/IH(*)OpMaLI,I/II/I no TemMe.
5. Hay‘-II/ITbCFI noJib30BaTbCA O6paSOBaTeJ'IbeIMI/I I/IHCbOpMaLI,I/IOHHbIMI/I

pecypcaMu, UCKaTb HYKHYIO I/IHC*)OpMaLI,I/I}O C X NOMOLLbIO.

cx00HbIe OaHHbIe:

lNanka Ha PC «[llpakmu4eckoe 3aHsmue Ne 1»

CodepxxaHue u rnopsi0oK 8bINoIHEHUS 3a0aHusi:
BbinonHuTe 3agaHus BXOAHOIO TECTUPOBAHMS.

|/|3y‘-II/1Tb TEOPETUHECKYH HacCTb NMPAKTUYECKOro 3aHATUA U BbINOJTHUTL 3adaHUA.

Mpumep BXOOHOIO TECTUPOBAHUS

1. MNopa uHcpopmaumen NOHMMAIOT:

CwurHanbl OT OpraHoOB YyBCTB YenoBeka

XapaKktepuctmky ob6bekTa, BblpaXXEHHY0 B YUCIIOBbLIX BENTMYMHAX
PasHoobpasune okpyxarolen 4eNCTBUTENTbHOCTHU

2. B NO3WLUMOHHOMN CUCTEME CUMCIIEHUA 3HAYEeHUE KaXaou uncpbl 3aBUCUT:
OT 3Ha4eHus yncna

OT 3Ha4YeHMn cocegHUX 3HaKoB

OT no3uuuK, KOTOPYHK 3aHNMMAET 3HAK B 3anuncu Yucna

3a eAnHULY namepeHus MHopMaLMn B TeOpUM KOAUPOBaHUA NPUHAT:
T

=«

a
o)

3.
1
1
10un

o) el
= 1

4. OneKTpoHHaA Tabnuua npegHa3HavyeHa ans:

OB6paboTkn NPenmMyLLEeCTBEHHO YMCNOBbLIX JAHHbLIX, CTPYKTYPUPOBAHHBLIX C MOMOLLbHO
Tadbnuu,

Busyanusaumm CTpyKTYpHbIX CBA3EW Mexay AaHHbIMW, NpeacTaBneHHbIMU B
Tabnuuax,

XpaHeHus n pegakTmpoBaHmst 60MbLLNX 06 EMOB TEKCTOBOW MHGIOPMaLNW,

5. MpomnsBoanUTENbHOCTbL PaboThbl KOMMNbIOTEPA (ObICTPOTa BLINOSIHEHUA
onepauuvin) 3aBUCUT OT...

pa3mepa aKkpaHa gucnnes

4acToTbl NpoLeccopa

ObICTPOTLI, HAXXaTUSA Ha KNaBMLN

6. lpanBep — 3TO:

1) yCTPOMCTBO KOMMbIOTEPA;

2) nporpamma ans paboTbl C YCTPOMCTBaMM KOMMbOTEPA,
3) 93bIK NPOrpamMMnUpOoOBaHUS.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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7. B uensix coxpaHeHusa nHpopmaumm CD-ROM Heo6xoaumo obeperatb OT...
1) xonopa

2) MarHUTHbIX Nonem

3) 3arpsisHeHus

8. YKaxxute yCcTpomuCTBO, He AABMNAKOLWEeCA YCTPOUCTBOM BbiBoAa UHOpMaLUn:
1) MOHUTOP

2) NpuHTEp

3) knaBuaTypa

Yactb B.
9. Huxe B TabnnyHon chopme npencrasneH parmeHT 6asbl JaHHbIX O pe3yrnbTaTax
TeCTUPOBaHUA yyalmxcs (Mcnonb3yetcsa cTo bannbHas wkana).

damunus MNon MaTtemaTumka XUMUA nHdopmaTtmka buonorus
AraHsiH K 52 43 82 74
BopoHuH M 92 75 93 55
"purop4yk M 66 69 51 68
PoaHuHa K 73 51 40 92
CepreeBko K 81 83 83 41
UepenaHoBa X 94 64 71 20

CKonbko 3anuncen B faHHOM doparMeHTe ya0BAeTBOPSAET YCNOBUIO
«MaTematuka > 60 N IHpopmaTurka > 55»7?

B oTBeTe ykaxuTte 0gHO YNCIO — UCKOMOE KOMMYECTBO 3anucemn.
OTBeT:

10. MNonb3oBaTenb paboTtan ¢ katanorom C:\Apxus\PucyHkm\HaTiopmopThl.

CHayvana OH NoAHANCs Ha OAWH YPOBEHb BBEPX, 3aTEM eLle pa3 NogHANCSA Ha OOVH
YPOBEHb BBEPX U MOCME 3TOro cnycrunca B katanor dotorpacumm. 3anuiumTe NOmnHbIN
nyTb KaTtanora, B KOTOPOM OKa3arcs nonb3oBaTerb.

1) C:\Apxus\PucyHkun\®doTtorpacum

2) C:\Apxus\®oTorpadum

3) C:\doTorpacdmn\Apxmse

4) C:\doTtorpadcun

YacTtb C.
11. Ckonbko KGaiT nHdopmaumm cogepxut cooblieHme oobemom 2'%6mTt? B oTBeTe

YKaXknute OAHO YMCho.
OTBeT:

TeopeTuyeckas 4yacTb

ATanbl pa3BuTna MHHOPMaLMOHHOro obLiecTea.
B  pasButum  yenoBedecTBa  CyLIEeCTBYWOT  YeTblpe  3Tana,  Ha3BaHHble
WH(OPMALNOHHBIMX PEBOMOLNAMN, KOTOPble BHECNN U3MEHEHUS B ero passutue. B

HacTosiLee BpeMsi MOXHO BblAENUTb WeCTb MH(POPMAaLMOHHBLIX PEBOSTIOLUMA.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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1. BTopom 3tan — cBfi3aH C U306peTeHneM NUCbMEeHHOCTU. OT0 06yCcnoBmno
KaYeCTBEHHbIN TUraHTCKMA W KONMYECTBEHHbLIN CKayek B pa3Butum obuwectBa ( 5 ¢
NOSIOBMHOM ThICAY NeT Hasapg). 3HaHWA cTano BO3MOXHO HakannveaTb U nepegasBaTtb
nocrnegylowmmM MNoKoSNieHusiM, T.e. TMOSIBUNUCH CcpeactBa W MeToAdbl  HaKoMnseHUs
WHGopMauun. B  HEKOTOpbIX UCTOYHUKAX CYMTaeTCHd, 4YTO codepXaHue nepsou
WHOPMALMOHHOM  PEBONIIOLMN  COCTaBMISiIET  pacnpocTpaHeHne W BHedpeHue B
AeATeNbHOCTb U CO3HaHME YeroBeka s3blka.

2. Tpetnn 3tan - wu3ob6peTeHMe KHUroneyataHuss. OTO [Jano B PYKK
4YefioBeYyecTBY HOBLIN CnNocob XxpaHeHus WHopMauuu, a Tak Xe cgenano 6onee
AOCTYMHbIM KynbTypHble ueHHocTU.(1445-1500r)

3. YetBepTbiM 3TAan — u300peTeHMe 3nekTpuyecTBa. [losiBUnNucb Tenerpadg,
TenedoH 1 paamo, No3sBonsiowme ObICTPO NepefaBaTb U HakannueaTb MHGOPMaUUIO B
nobom obbeme. MNossunnck cpeacTsa MHPOPMALMOHHBIX KOMMYHUKaLmii(1600-1700).

4. Matemm 3Tan - wu3obpeTeHNe MUKPONPOLLECCOPHOMU TEXHOSIormMn U
nepcoHanbHbIX KOMMbIOTEPOB. TOMYKOM K 3TOW PEBOMOLMM MNOCAYXWUNO CO34aHue B
cepegnHe 40-x rogos OBM ( 1960 r.) OTta nocnegHas peBonouMs gana TONYoK
YenoBeyeckon LUMBUNM3aLMM ONd nepexoga oT WHOYCTPUAnbHOro K MHGOpMaLVNOHHOMY
obuiecTBy- obuiecTBy, B KOTOPOM OONbLUMHCTBO paboTarolmMx 3aHATO MPOU3BOACTBOM,
XpaHeHueMm, nepepaboTkon n peanunsaumen nHpopmaumm, ocobeHHo BbiCcLLEN €€ (OPMON
— 3HaHMeM. Havanom 3TOro NoCnyxuno BHeApeHWEe B pasfnunyHble cdepbl 4eATerbHOCTH
YyenoBeka COBPEMEHHbIX cpeacTB 06paboTkm 1 nepefadn MHopmMaLmMm — 3TOT npouecc
HasblBaeTCcs MHopmaTm3aumen.

MepByO MHMDOPMALNOHHYIO PEBOMOLMIO MOXHO CBA3aTb C MOSIBNIEHNEM A3blka U
yrieHopasgenbHON YerioBeyeckon peyn. PasBuTve Asblka okasano KosioccasibHoe
BNUAHWE Ha pa3BUTME CO3HAHWUS NIOLEN, a ero UCMOoNb30BaHUEe B MX MPaKTUYECKON
DEeATeNbHOCTN U CTano WMHAPOPMAaLMOHHON OCHOBOW CO34aHUA NepBblIX TEXHOSOMMN.
A3blk  coenan  BO3MOXHbIM — pa3BUTME MNpoLEeccoB  abCTPaKTHOrO  MbILISIEHNUS,
3apOXOEHUS UHTENNEKTyanbHON OesATeNnbHOCTU NI0AEeN, a Takke HOBOW TEXHOMoruu
HakonneHnss U nepegayn MHOPMaUMM OT MOKONEHUSA K MOKOMEHUO B BUAE NerexHs,
MUEOB N CKasaHUA. ITO BbINN «KMBbIE 3HAHUSAY, HOCUTENAMM KOTOPbIX Bbinun noam (
CTapeNLUNHBI, XpuLbl, LWWaMaHbl). Takoe coxpaHeHne nHgopmMauum 6bis1 HegoCTaTOuHO
HagexHbIM. CO CMepTbl0  MX HOCUTENEN MHOMMEe 3HaHWSA YTpaunmBanmncCb U OOSDKHbI
Obinn  dopmmpoBaTbCA 3aHOBO. WMIMEHHO MNO3TOMY BTOPYH WHGMOPMALMOHHYIO

peBonOLUnO CBA3bLIBAKOT C M306peT9HVIeM NMNCbMEHHOCTM!.

AHURYNICGHIIT yI11PASIIACITICA 1HPQUCAVIVIADIVIU COEULTTIGAVIU 1w, NUJIJIGUK
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LLlecTyo MHOPMaLMOHHYIO PEBONIOLIMIO CBSA3LIBAIOT C (DOPMMPOBAHNEM Ha HalUew
nraHeTe HOBOW LMBUNN3aALMU- MH(POPMALMOHHOIO obLecTBa, B KOTOPOM [MaBHYH

ponb OyaeT urpatb MHTENNeKT u 3HaHus. (1990r- no cerogHAWHNE OHW)

Crtaguu passutusa UT

[na Toro, 4Tobbl OCTaBaTbCHA KOHKYPEHTOCNOCOOHbIMM, OOMBLLUMHCTBO OTpacnen c
TeYeHMeM BpPeEMEHU UCMONb3YKT BCE HOBblE pelleHns B obnactu MHMOPMaLMOHHbIX
TEXHOMNOIMN.

Ecnn nonbiTaTbCs OUEHUTb pasnuyHble 3Tanbl pa3sutus UT, To oHM MoryT 6bITb

KnaccuduumpoBaHbl crieqyloLwmum o6pasom:

1. Co3gaHMe KoMnbloTepoB. HekoTopble obpa3subl komnbioTepos B 1940-1950rr.,

aHarnoroBble BblHMUCITUTENIbHbIE MaLLUNHbI, pa3pa60TKa pafapHbIX CACTEM.

2. PacwumpeHue ob6nactn npuMeHeHUs1 KOMNbLIOTEPOB, NOSIBJIEHUE NepBbIX
BbIYNCNUTENbHbLIX LLEHTPOB. XapaktepHo ansa 1960-1975rr., Hapsay ¢ Hay4Ho-
nccneaoBaTenibCKUMN MHCTUTYTaMu, BbIN0 Ha4YaTo UCMONb30BaHME KOMMbIOTEPOB B
chepe nponsBoacTea, BceobLasn angopusd, oxmaaHmsa B o06nactn Mcnonb3oBaHus

NHPOPMaLMOHHBLIX TEXHOMOMNIA ObINN OYEHb BbICOKM.

3. JlokanbHoOe ncnonb3oBaHue KOMMbOTepoB. XapaktepHo ana 1975-1980rr., korga
npy NPeanpuUsaTUAX CTanmn NOsBAATLCA BblYUCNUTESNbHbBIE LIEHTPbI, NPy aBToMaTu3awmm
NPOm3BOACTBA CTann UCNoSib30BaTbCA KOMMNbIOTEPLI 1151 KOHKPETHOIO HanpaBreHns

onNTUMU3aLmMmn NPoLLECcCoB (3HepreTU4eckme CUCTEMbI, TPAHCMNOPTHbIE 3aaa4yun), Unu ang

ynpaBreHunsi cTaHkamu, KOHBerepaMmm 1 MHOTUM OpPYrvM.

4. "ABTOMaTM3NpPOBaHHLIE" paboumne mecta. B 1980-x rogax Ha4yanu nosiBNSATbLCA
nepcoHarnbHble KoMnbloTepsl. [paBaa, BolYMcnuTenbHble LeHTpbl n UT-otaensl
npoJosiKanu CBOK AeATENbHOCTb U KPYNMHO 06 beMHbIE BblYMCANTESNBbHbIE PaboThI
NPOBOANNNCH BCE eLLE TaM, BO3HUKIN HOBblE BO3MOXHOCTU Ansi 06paboTku TEKCTOB, a

Takke B 06racTv gusariHa 1 NPOeKTUPOBaHKS.

5. UHTerpaumusa BHyTpu npeanpuatua. B 1990-x ctann WwWnpoko ncnonb3oBaTbCs

nepcoHalribHbl€ KOMMNbOTEPLI U 6naro,u,ap;| Hann4yunto onepaumnoHHbIX CUCTEM XOpOoLLUEro
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YPOBHA HapAaay € 40CTAaTOYHO HaAeXHbIMU KaHallaMu CBA3U CTalilo BO3MOXHbIM

Mcnosfb3oBaHue MHOFprOBHeBOVI mMoagenn KOMI'IbPOTGpHOVI CUCTEMBbI.

6. TnoGanusauusa. boiCTpoe pa3BUTUE UHTEPHETA U LNPPOBLIX KOMMYHUKALMOHHBIX
TEXHONormm 6u1sIM 0CHOBOW A5l BbICTPOro NOSABNEHMST HOBbIX STIOMMYECKUX CETEN CBSA3M.
BbluMcnutensHaga TexHuka npespaTuinach U3 JIokanbHOro MHCTPYMEHTa B HE3aMEHUMbIN
anemMeHT npu paboTe B rnobanbHon cucteme. B cBS3M C NOABUBLLMMUCS HOBbBIMMA
BO3MOXXHOCTSIMU MOXHO FOBOPUTb O TaK Ha3blIBaEMOW «HOBOW 9KOHOMMUKE», rae NpoYHO
yTBEPAMNNCL HOBblE Moaenun busHeca (UT-komnaHum, paboTta Ha AOMY, SNEKTPOHHbIN

OusHec, «obnadHble TeEXHONOMMNY» U Ap.).

OcHOBHbIe YepTbl UHOPMaLMOHHOro obLlecTBa.

UHdopmaumoHHoe obuwectBo — o00wWecTtBo, B KOTOPOM OOMbLIMHCTBO
paboTaloWmnx 3aHATO MNPOM3BOACTBOM, XpaHeHueM, nepepaboTkom W peanusaumen
MHdOpMaLuuK, 0COBEHHO BbICLLEN €€ (POPMbI — 3HAHUM.

HeKOTOpre XapaKTepHble YepTbl MH@pMaLIMOHHOFO obLiecTBa:

1. O6BEMBbI MH(pOpMaumm BO3pacTyT WM 4enoBek OyaeT npuBnekatb Ana eé
06paboTKn 1 XxpaHeHUsa cneyunarnbHble TEXHUYECKUE CpeacTBa.

2. HeunsbexxHo ncnonb3oBaHMe KOMMNbIOTEPOB.

3. [OBwmxywen cunon obuwectsa CTaHeT MpPOM3BOACTBO WH(OPMALIMOHHOMO
npoaykTa.

4. YBenuuuntca [Oons YMCTBEHHOro Tpyda, T.K. NPOAYKTOM Npou3BOACTBa B
MHOPMaLNOHHOM 0OLLEeCTBE CTaHYT 3HAHUS N UHTENNEKT.

5. [Mpousong€t nepeoLeHka LLEHHOCTEN, YKNaza XU3HU U U3MEHUTCS KyNbTYyPHbIN
OOCYT.

6. PasBuBatoTcs KOMMblOTEePHas TEeXHVKa, KOMMbIOTEPHbIE cetu,
MHOPMALNOHHbIE TEXHOMOTUN.

7. Y nogen poma nosBNANOTCS BCEBO3MOXHbIE ONEKTPOHHbIE Npubopbl 1r
KOMMbIOTEPU3MPOBAHHbIE YCTPONCTBA.

8. [MpomsBoacTBOM 3Heprun u MaTepuanbHbiX MPOAYKTOB OyayT 3aHMMaTbCA
MaLUMHbI, @ YenoBeK rnaBHbIM 06pa3zom o6paboTkon nHpopmMaLuunn.

9. B cdepe obpasoBaHusa 6yae cozgaHa cuctema HenpepbiBHOrO 06pa3oBaHus.

10. JeTn n B3pocnble cMoryT obyyaTbCs Ha OOMY C MOMOLLLH KOMMbHOTEPHbIX

nporpamm 1 TeNEKOMMYHUKaLWNA.
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11. MNosiBNsieTca n pas3BuBaeTcsl PbIHOK MHPOPMALMOHHBLIX YCIYT.

3aodaHue 1

3anonHute Tabnuuy «MHpoOpMaLNOHHbIE PEBOSTHOLINNY

PaauvkanbHbie OCHOBHbIe
MNMepuoa BpemeHu M3MeHeHUs B UCTOpUU | Uu3o6peTeHUs (MecTo,
YyenoBe4yecTBa n3obpeTarenu)

UHdopmaumnoHHas
peBonouuns

MepBas

BTopas

TpeTbs

YeTtBepTas

MNartas

LLlecTtasn

3adaHue 2

3anonHute Tabnuuy «Passutrve NMHPOPMALMOHHBIX TEXHOSTOMMIN»

3T1an Bpewms UHdopmaumoHHas KommyHukaums,
TexHonorus CcBSA3b

1

2

3

4

5

3adaHue 3

VIsymre noHATIE MH(POPMALIMOHHBIX pecypcos, KnaccuuKaLmio

WHOPMaLMOHHbIX pecypcoB. W cospante u3 nonydeHHoW WHgopmauum «O6sako
meeoe».

O6nako TeroB unu obnako Krr4YeBbIX CMOB- 3TO BM3yalnbHOE npeacTaBneHne
cnucka kaTteropui. Knioyesble crioBa Yyalle Bcero npeacraBndaoT cobon oTaenbHble CroBa

N BaXKHOCTb KaXJoro Kno4eBoro criosa ob6o3HayaeTcs pasmepom wprdta Unm LIBETOM.

MbiLinehue

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

TeXHOJ'IOrMﬂ‘E puectso TexHonorms y weBuayannzauqa KTHOUEBbIe
BJ1IeKaTeJIbHO
KaeamBarI:tII?’yaﬂ l/‘.I‘%.aAL!‘TMQ Textonorisa
KntoueBble 0 n\ = K MbIUJﬂEHMe
Bwy.anTMBa”m KpeaTtusHOCTb = O6}'|a KO
C Nokat YBnekaTensHo g . « YBn&KaTenbHo
J10Bd fexdisnionis -, ﬂ e O0/13KO
inepecs QBaxHbie ol (/1085
JlornkK TKBODL'ECTBO VIHTepECHo
Biray;nwagu,:;be NHOYEBbIE £ BaN(HblE'
DC‘ETMBHOCTb Cn e mmd Kmougpsie
iYBnekaTenbHo MBfUJﬁe C”OBé

MHTepecno
OﬁﬂdKO

pete” Yanexzien “KDeaTMBHOCTb

[BOp4ECTBO

E »(Bﬁ“l?,"ieeK u
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NMoHATHe nHopmaumnoHHbIX pecypcoB. Knaccudukauma nHpopmMmaLMOHHbIX
pecypcos.
B nHgopmauymoHHOM obuiectBe ocoboe BHMMaHue yaensieTcs MHPOpMaLNOHHbIM
pecypcam. OHu cyllecTBoBanu Bcerga, Ho B
ChipbeBble (NpUpoOHbIe)
YCNoBUAX MHAYCTpUanbHOro obuecTsa HUKorga

HEe pacCcMaTpuBarniMCb Kak otaesibHasa KaTteropums.

JHepreTu4eckne o
MHMpOpMaLMOHHBIN pecypc MOXeT
npuHagnexaTtb OQHOMY YernoBeky, opraHusauuu,
Pecypcel Tpynossle ropogy, pervoHy. Hanpumep, ecnv nHcopmaums
cobupaeTtca co Bcero mupa, Torga rosopsaT u
DUHAHCOBLIE MUPOBbIX MHPOPMALMOHHBLIX pecypcax. [NoHaTre

MHPOPMALIMOHHBIN pecypc onyBrnKoBaHoO B
VHchopMaLMOHHbIe depepanbHom 3akoHe oT 27 nonsa 2006 roga Ne
149-03 “O6 nHpopmaumm, HHOPMaLMOHHBIX

TEXHONOIMSIX 1 0 3almTe nHdopmMauun’.

NHdopMaLunoHHbIE pecypcCbl — 3HaHUS, NOArOTOBMEHHbIE NoAbMY ANS
crneumanbHOro UCnorb3oBaHnsa U 3aPUKCUPOBaHHbLIE HA MaTepuanibHOM HoCUTene.
NHdopMaumoHHbIe pecypcbl - OTAENbHbIE JOKYMEHTbI U OTAENbHbIE MacCuBbI
AOKYMEHTOB, JOKYMEHTbI M MacCuBbl JOKYMEHTOB B MH(POPMALMOHHBIX CUCTEMaX
(bubnmnoTtekax, apxmax, doHaax, 6aHkax AaHHbIX, APYrMX UHOPMALMOHHBIX CUCTEMAX).

MHdopmaLmnoHHas cucteMma — COBOKYMHOCTb MHPOPMALIMOHHBIX NMOTOKOB, a Takke
MEeTOL0B, CPEACTB U TEXHONOMM No obpaboTke MHpopmauumn B COOTBETCTBUM C
TpeboBaHUAMU OTAENbHbIX NNL,.

MwupoBble MHGOPMaLMOHHbIE pecypcbl — Ha3blBalOT MH(POPMAaLMOHHbIE peCcypChl,
paccmaTpmBaroLLMe COBOKYNHOCTb MH(POPMALIMOHHBLIX PECYPCOB pasfnYHbIX rOCy4apcTB.

Hanpumep: kaxgbin pas, nokynas raseTty unuv xypHan, Bel npnobpetaete
MHGOPMAaLMOHHLIN pecypc (ecnv B HEM onybnnkoBaHa MexayHapoaHas MHdopMauus, To
Takon pecypc MOXHO cYMTaTb MUPOBbLIM).

PasgenuTtb MupoBble MHPOPMALMOHHbIE PECYPChl HA ONpeaesieHHble BUAbI
(kaTeropun) CRNOXHO, HO MOXHO BbIAENUTb HECKOITbKO KpUTEPUEB, MO KOTOPLIM MPUHATO
pa3buBatb UX Ha BUAbI:

1 kpuTEPUIN — NO POPME NpeacTaBreHNsa — TEKCTOBLIN, rpaduyeckmii n gp. Cambln
060OLLEHHbIN KPUTEPUIA, NO HEMY MOXHO NErko Npon3BoanTb pa3breHune, He TpebyeTcs
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TwaTtenbHbI aHanu3 nHopmauum ansa onpeaeneHns NpUHaaneXXHoCTn K ToMy Unu
WHOMY BUay.

2 KpUTEPU — NO OrPaAHNUYEHHOCTU AOCTYNa — CBEAEHUS, COCTaBnsaoLme
rocyJapCTBEHHYIO TarHy, NepcoHasbHble JaHHble, CBEAEHUS, COCTaBnsoLWme
KOMMepYecKyto TanHy. YTobbl OTHECTU AOKYMEHT B KaKyto — MMBO KaTeropuio Hy>KHO
onupaTbCs Ha 3aKkoHOAATeNbCTBO.

3 KpuTepun — pasbueka No TeMaTuke — 3akoHodaTerNbHbIE PeCcypchl,
cTaTUCTMYEeCcKne pecypchl, obydatowwme pecypcbl. Cambii 60SbLION U CAOXHBLIN KPUTEPUHN,
TaK KaK OfHM U Te e pecypcCbl MOXXHO OTHECTU K HECKOSIbKUM KaTeropusm.

OTO TPM OCHOBHBIX crnocoba pasbmnBkM MUPOBLIX MHOPMALMOHHBIX PECYPCOB Ha
BUAbl, NPUTOM MOXHO BblAESIUTb MHOIO KpUTEpPUEB: N0 (hopme NpeaoCcTaBeHus,
NPOUCXOXAEHUIO U T. A.)

[MpoBeCTM YETKYHO rpaHb MeXay KOMMepPYECKUMUN U HEKOMMEPYECKUMU
MHGOPMAaLMOHHBIMK pecypcaMn He NpPocTo. K NONTHOCTBIO HEKOMMEPYECKNUM pecypcam
MOXHO OTHECTU:

e LieHTpanbHoe TeneBnaeHue;
e paguo;
e OecnnaTHble paccbiikn U BPOLLIOPbI.

Hapsaay ¢ ueHTpanbHbIM TeneBnaeHneM eCTb 1 KOMMepPYeCcKue KaHarsbl, 3a
NOAKMNIYEHNE K KOTOPbIM HYXXHO NNaTtuTb. B HacToswee Bpems o4eHb pa3suT Internet, roe
NpPaKkTUYeCKn BCe opraHmnsaumm n KoMnaHum nevataroT MHopmaLmo, KoTopas
pacnpocTpaHsieTca 6ecnnatHo. Kpome 3Toro CyLecTBYOT M KOMMEPYECKNE NPOEKTHI,

KOTOpble B3MMaloT NnaTy 3a Nosib3oBaHWe NX pecypcamu.

Knaccudgmkaums MHpopmaLMOHHbIX pecypcos

OTpacneBoil NpUHLKMN
Knaccupukauma NP

Mo chopMe NpencTaBneHns

Knaccudgumkaumns HaunoHanbHbIX MHRPOPMAaLMOHHBLIX peCcypCoB.
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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O6pa3soBaTenbHbIMU MHPOPMALMOHHbLIMU pecypcamm

Moa obpaszoBaTenbHbiMM MHEAOPMALMOHHLIMU pecypcamu MOHMMAlOT TEKCTOBYIHO,
rpacpmyeckyto 1 MynbTUMEOUNHYKD MHOPMaUMIO, a Takke WUCMOoSfHAeMble MporpamMmbl
(AncTpubyTMBbI), TO €CTb 3IIEKTPOHHbIE pPEeCypCbl, CO3A4aHHble chneumanbHo Ans
Ncnonb3oBaHMsl B npouecce obyvyeHus Ha onpeaeneHHoOn CTyneHn obpas3oBaHus U Ans
onpenenéHHon npeamMmeTHon obnacTu.

K ob6pasoBaTenbHbIM 3MEKTPOHHLIM pecypcam MOXHO OTHecCTU: — Yy4yebHble
Matepuanbl (3NIEKTPOHHbIE Yy4YebHuKM, yyebHble nocobus, pedepatbl, OWMNNOMbI), —
y4yebHo-meToanyeckne martepuanbl (SNEKTPOHHblIE MeToAuKW, yvyebHble nporpammbl), —
Hay4yHO-MeToaudeckue (aucceptaumun, KaHaguaaTckme paboThbl), — AOMNOSIHUTENbHbIE
TEKCTOBbIE U UNNKOCTPATUBHbIE MaTepuansbl (nabopaTopHble paboTbl, NEKUNN), — CUCTEMBI
TEeCTUpoBaHUA (TECTbl —  3NIEKTPOHHAs nNpoBepka  3HaHWK), —  3fEKTPOHHbIE
NOSIHOTEKCTOBbIE OMOBNMOTEKN; — SNEKTPOHHbIE nepuoaudeckme wusgaHus cdepbl
obpasoBaHus; — 3NEKTPOHHbIE OrfiaBfeHNsa U aHHOTaUuK cTaTten NepuoanyecKnX N3gaHum
chbepbl 06pa3oBaHUs, — ANEKTPOHHbIE aPXMBbI BbIMYCKOB.

Mpn pabote c obpasoBaTesibHbIMM pecypcamn MNOSABNAIOTCA Takme MOHATUSA, Kak
CyObekT u 06bekT aTux pecypcoB. CybbekTbl MHGPOPMALMOHHOW AeATENbHOCTU
KnaccuguumpyroTcsa cnegyowmm obpasom:

— cyb6bekT, cosgarowmn ob6bekTbl (BCe nonb3oBatenn obpasoBaTesibHONM CUCTEMbI -
npenogasatenb, CTYAEHT);

— cybbekT, wucnonb3ywwmn 00bekTbl (BCe mnonb3oBaTtenn obpasoBaTenbHOM
CUCTEMDI);

— CcyObeKkT, agMWHUCTPUPYKOLLMA OOBLEKTbI, TO €CTb obecneudvMBalWnn cpeny
paboTbl C 06BbEKTaMu Apyrmx CyObeKTOB (agMUHMUCTPATOPbI CETK);

— CYOBEKT, KOHTPONUPYHOLLMI MCMOSNb30BaHNE OOBLEKTOB CyObEeKTaMM (MHXEHEPDI).
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ObpasoBaTtenbHble pecypcbl KMPK — cant do.kmrk.ru — cepBep AMCTaHUMOHHOIO
o0y4deHus.
Bxopa Ha cepBep auctaHuumoHHoro oby4yeHusa KMPK

Beegute agpec cepsepa 4O KMPK ' http://do.kmrk.ru/

Bbigo0bi u npednoxeHus o rnpodenaHHolu pabome

CodepxxaHue omyema:

1. HaumeHoBaHWe NpakTU4ecKoro 3aHATUS

2. Uenb 3aHaTtus

3. OTyeT O BLINOSHEHMM Ha Kaxabli 3aTan pasgena «CopepxaHue M nNopsLok
BbINOSNIHEHUS 3a4aHUA»

4. CnuncoK ncnonb3yembiX MCTOYHUKOB

5. BbiBOObI 1 npegnoxeHma

Boripocbi 0n1si caMornposepKu:

1 Yt0 Takoe MHOpPMaLMNOHHLIE pecypcbl?

2 Yto Takoe obpasoBaTeribHble MHGOPMaLMOHHbIE PECYPCbI?

3 YTto oTHOCKTCA K 0BbpasoBaTenbHbIM MHPOPMALMOHHBIM pecypcam?

4 KakoBbl Cy6bekTbl 1 06beKkTbl 0bpasoBaTesfibHbIX MHPOPMALMOHHbLIX PECYPCOB?

MNMpakTuyeckoe 3aHATUEe No2 MNMoaxoabl K MsMepeHUto nHdopmaumn. EanHnLbI
namepeHus uHgopmauun. OnpegeneHne o6bLeMoB MHOpMaLMK.

Llenb 3aHsmus:

1. U3yunTb NOHATME KONMyecTBa MHopMauuu,

2. [losHakomMuTbCA C cofgepXaTenbHbiM W andaBUTHLIM  MNOAXOA0M  MpwU
onpeaeneHnn Konnyectesa MHopmMaumu,

3. [losHakomMUTbCA C eguHULAMU N3MEPEHUA MHopMaL MK, NONYyYnUTb

npakTU4Yeckne HaBbIKM MO ONpeaeneHmnto konuyecTea MHopMaLMn.

UNcxoOHbIe 0aHHbIe:

npeseHTauus

CodeprxaHue u nopsidoK 8bINOSIHEHUS 3a0aHUus:
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I/I3yq|/|Te TEOPEeTU4eCKyro HacCTb.

BbinonHuTe 3agaHus.

TeopeTu4yeckasl YacTb

CywecTtByeT 2 noaxoaa npu onpeaeneHnn KonmyectTsa MHopmaumm —
coaepxaTenbHbIN (BEPOSATHOCTHLIN) N 06 bEeMHbIN (andaBUTHBIN).

CopepxaTenbHbln NPUMEHAETCA ANa naMmepeHust MHpopmaumm, ncrnonb3yemMomn
4YefloBeKoM, a andaBUTHbIN — KOMMBIOTEPOM.

KomMmnbloTep He noHMMaeT cmbicria uHopmauuu, rno3ToMy Ans €€ U3MepeHus
HY)XXeH gpyrov nogxof. MHdopmauusa nepegaércs ¢ NOMOLLBI0 CUrHanoB. [opuUT 3eNéHbIN
CBET — MOXHO MepexoauTb Ynuuy, ropuT KpacHbld — CTOW. lNogHsan pyky Ha ypoke —
yuyuTEeNb MOHAM, YTO Thbl MOXELb OTBETUTb Ha ero Bonpoc. B aTux npumepax curHan
UMeeT ABa COCTOSIHUS, U3 ABYX BapMaHTOB Mbl BblOvpaem OauH.

CoobuieHne cogepXxut uHOpMaLMio, €CnNu OHO MPUBOAUT K  YMEHbLUEHUIO
HeonpeaeneHHOCTN HaLNX 3HaHWN.

KonnyectBo wumHOpMaumMmM MOXHO paccMmatpmBaTb Kak Mepy YMeHbLUEHUs
HeonpeadeneHHoCTU  3HaHUs  NPU  MNONIyYEHMM  MHAPOPMALMOHHBLIX  COOBLLEHUN
MHpopmaTmBHLIM AN YenoBeka sIBASIETCA TO COObLLeHne, KOTOpPOe COAEPXKUT HOBbIE U
NOHATHbIE CBEAEHUS.

FmaBHaa cdopmyna nHdpopMaTUKKN CBA3bIBAET MeXay CobOM KONMMYECTBO BO3MOXHbIX
WHOPMAUMNOHHBLIX coobuweHnin N un  Konuyectso uHGopmauum |, KoTopoe Hecet

nosiy4eHHoe coobLLeHne:

N =2
3a eguHuuy konmyectBa MHOpPMauuM B TEOpUM WHOPMaLUN NPUHMMAaETCs Takoe
KOnn4yectBo MHGOpPMaUuUM, KOTOpPOEe COAEepPXUTCA B WHEGOPMaAUMOHHOM COOOLLEeHUN,

yYMeHbLIawwem HeonpegereHHoCTb 3HaHUA B ABa pasa.

Takasa eguHuua Ha3BaHa OuT.

Uzpa «Y2adal 4yucrio.

- Mawa 3aragan umcno ot 1 go 20. Ha mon Bonpockl oTBe4van 6onbLie/MeHbLUE.
- 970 4mucrno 6onbie 10.
- 970 yucrno 6onbuwe 15.
- 970 umcrno 6onbLue 18.
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BbiBOA: S yMeHbLUMNa HeonpeaeneHHOCTb 3HaHU B 2 pasac 1 yragana 4mcro.
BuT — HaumeHbLLaa eanHULA N3MEPEHUS MHCpOPMaLIU.
C nomouwlbto Habopa OMTOB MOXHO npeacTtaBuTb NOGoM 3HaK M nbdoe 4vncno. 3Hakm
npeacTaBnsaTCs BOCbMUPAa3psaHbIMM KOMOMHaUmMsamMm 6utos — 6antamu.
16anT = 8 6UTOB=2361TOB
Bant — 310 8 OMTOB, paccmaTpMBaeMble Kak eduHoe Lenoe, OCHOBHad eguHuua
KOMMbIOTEPHbIX OAHHbIX.
« Ecnu y Hac gBe OBoMYHbIE UNpbl (BUTa), TO YNCIIO BO3MOXHbIX KOMBUHaUMA 13

HUX:

2°=4: 00, 01, 10, 11

« Ecnv yeTblpe ABOMYHbIE LUdpPbI (BUTA), TO YNCINO BO3MOXHbBIX KOMOUHALWIA:

24=16: 0000, 0001, 0010, 0011,
0100, 0101, 0110, 0111,
1000, 1001, 1010, 1011,
1100, 1101, 1110, 1111

Tak kak B 6ante- 8 6uT (OBOMYHBIX LMEP), TO YMCNO BO3MOXHbIX KOMOMHaunn 6utoB B

banTe:

28=256

T.0., 6anT MOXET NPUHUMATL O4HO N3 256 3HAYEHUIN UK KOMBUHaLMIA BUTOB.
[ns namepeHuns nHpopmaunmn ncnonb3ytoTcs 6onee KpynHble eaNHNULIbI

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

1 K6ant =1 024 6aunt

1 M6aut = 1 024 K6ant
1 Méant =1 024 M6auT
1 T6ant = 1 024 I'6anT

AndaBuTHbIN NOoAXo4 K U3MepeHUto nHdopmauum
CyTb andaBUTHOrO nogxoda K U3MepeHuo MHgopmauun onpegenseTca no Konum4ectay

NCMNonb30BaHHbIX OIS ee NpeacTaBrieHnst 3HakoB HeKoToporo andasuta. Hanpumep, ecnu
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npu npeactasnexdmn vmncrna XVl ncnonb3oBaHo 5 3HakoB pMMCKOro andasuta, TO 3TO U
€eCTb KONnM4YecTBO MHdopmaumn. To e caMoe 4YuCro, T. e. Ty Xe caMyr MHdopmMaumio,
MOXHO 3anucaTb B AecsaATudHon cucteme (18). Kak Buaumm, nornydaeTtcs 2 3Haka, T. e.
Apyroe 3HayeHue konumyecTtBa MHdopMauuun. AndaBuUTHBLIM NOAXOA NO3BONSAET U3MEPUTb
KONMYecTBO MH(popMaLmn B TEKCTE, COCTaBIEHHOM U3 CMMBOJSIOB HEKOTOPOro andasuTa.
OTO OOBLEKTUBHBIA, KOSIMYECTBEHHbIM  MeTod AN U3MepeHus  uHopmaumn,

LUMpPKYNupyoLen B UHPOPMALIMOHHON TEXHUKE.

Angasum — KOHEYHbIN Habop CMMBOSIOB, MUCMOSMb3YyeMbIX ANA nNpeactaBreHns
MHGOpMaLMK.

MowHocmb anghasuma — 4iCrio CUMBOSIOB B andasuTe.
Hanpumep, andaBuT [ECATUYHOM CUCTEMbI  CYUCIIEHUS — MHOXECTBO  Uudop-
0,1,2,3,4,5,6,7,8,9.
MowHocTb aToro andgasuta — 10.
KoMnbloTepHbIN andaBuT, UCNONb3yeMbI AN1s1 NpeAcTaBreHns TEKCTOB B KOMMbHOTEPE,
ncnosnbdyeT 256 cMMBONOB.
AndasunT ABOMYHOW CUCTEMbI KOAMPOBAHUS MHPOPMaLMM UMEET BCEro ABa CMMBOSa-
Oni.
AnaBunTbl PyCCKOro U aHrMMNCKOro A3bIKOB MMEKOT pasfnnyHoe Ymcno ByKB, UX MOLLHOCTU
— pasnnyHbI.
MHpopmaumoHHbIn  BeC cumBoOna (KonmMyecTtBo uMHopmaumMm B OAHOM CUMBOSE),
Bblpa)keHHbIN B 6uTax (i), n mowHocTb andasuta (N) cBsasaHbl Mexay cobon opmMyion:

N =2

roe N — 9To KONMYecTBO 3HAKOB B arndasuTe 3HaKOBOM CUCTEMbI ST MOLLIHOCTb
MHdopmaLmMoHHass eMKOCTb 3HAKOB 3aBUCUT OT UX KoninyecTBa B andyasute. Tak,
NMHOpPMaLNOHHAA eMKOCTb ByKBbI B pyCCKOM andasuTe, ecnm He Ucnonb3oBaTb OykBy
«€y», cocTaBnserT:
32=2",

| =5 6utos

B natmnHckom andasute 26 6ykB. MHGoOpMaunoHHast EMKOCTb BYKBbI JTATUHCKOro
andasuTa Takke 5 6uToB.
Uem 6Gonbluee KONMYECTBO 3HAKOB B andasute, TeM 6onbluee KOnM4ecTBO

UHdopmauum HeceT 1 3Hak andasuTa.
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KonuyecTtBo nHgpopmaumm B coobuieHnn mnnmn nHpopmaumnoHHbeii 06 bEM TekcTa- Ic, paBeH
KonuyecTBy MHOpMauun, KoTopoe HeceT oguH CUMBOI-I, YMHOXEHHOEe Ha KONMYeCTBO
cumBonoB K B coobLieHnu:

lc=K*iowur
Hanpumep, B cnose «MHdopmaTukay» 11 3HakoB (K=11), Kaxgbl 3HaK B pyCCKOM
andasuTte HeceT nHopmaumio 5 butos (I=5), Torga KonMYeCTBO MHpOpMaLMK B CrioBe
«nHpopmaTtukar» lc=5x11=55 (butos).
C nomotupsto dpopmynbl N = 2! MoXHO onpeaennTb KONMYECTBO MHAOPMAaLIUK, KOTOPOe
HeceT 3HaK B ABOUYHOW 3HakoBoM cucteme: N=2 = 2=2! = 21=2! = |=1 6ur
Takum obpasom, B ABONYHOM 3HAKOBOW cucteme 1 3Hak HeceT 1 6uT nuHdopmauuu. MNpu
ABOVYHOM KOAMpOBaHUM 06beM MHpopMaLnn paBeH AMHE ABOMYHOIO KoAa.
Uem Bornbluee KONMYeCTBO 3HAKOB COAEPXKUT andaBuUT 3HaKOBOW CUCTEMBI, TEM DonbLuee
KONMYecTBO MHOpMaLMM HECET OAMH 3HAK

3adaHus

1. TllepeBean 40 6uT B GanThbl.

2. Y Bac eCTb XpaHunuuie OaHHbIX, OObeM KOTOpPOro coctaBnsieT 5 netabanr.

Ckonbko 6anTOB COAEPXKUTCSH B 3TOM XpaHUNULLE?

3. Pewwute 3agadvy: Cumtasa, 4TOo OOMH CUMBOST KOogupyeTcss ogHUM GaunTtom,
noacuyntatb B H6anmtax KonuyecTtBo MHdopmaumm, cogepxaueecs B dpase: «Bek xuBu,
BEK YYMCb.»

4. Ha o2k3ameHe Bbl 6epeTe 9K3aMeHaUMOHHbLIM OuneT, M npenogasaTesib
coobuaeT, 4To coobuieHMe O ero Homepe HeceT 4 Outa uHdopmauuun. Onpenenute
KONIMYECTBO 3K3aMEHAaLUMOHHbIX BMNEeTOB (3anuLnTe NosHOE peLLEHNE)

5. TlecHa cogepxut 32 HOTbI. Kakoe konnyecTtBo MHpopMauum HeceT ogHa HoTa
3TOW NECHN? (3anuLnTEe NOSIHOE peLLEHNE)

6. Cuutasn, 4TO OOMH CUMBOJ KOOMpPYeTCcs oaHUM BGanTom, noacuyuTtaTtb B HGamnTax
KOnuyecTBO MHopmaLmn, cogepxalleecs B pase: «He genam ns myxu crnoHa.»

7. CooOLieHne 0 ToOM, YTO Ball APYr XMBET Ha OECATOM 3Taxe HeceT B cebe 4
6uta nHdopmaunn. CKonbKo aTaxen B gome?

8. Kakoe konmyecTtBO MHGOPMaUUK O LBETE BbIHYTOrO Lapuka OygeTt nosny4yeHo,
ecnun B Henpo3payHoM nakete xpaHatca: 10 6enbix, 20 kpacHbIx, 30 cnHUX n 40 3eneHbIxX

LLIApUKOB?
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9. Hantn obbem uHdbopmaumn, cogepxawlenca B Tekcte u3 3000 cumBonos,
HanMcaHHOM PYCCKMMKN BykBamu.

10. Ona 3anucu nnucbMa Obin UCNonb30BaH andgaBuT MOLWHOCTLIO B 16 CMMBOSOB.
Mucemo coctosino u3 25 cTtpok. B kaxgom cTpoke BMecTe c¢ npobenamn Obino 64
cumBona. Ckonbko 6anT nHdopmMaunmn cogepkano nMcbMo?

11. YepHo-6enoe nsobpaxeHne nmeet 8 rpagaumnmn apkoctn. Pasmep naobpaxeHus
10*15 cm. PaspewweHne 300 Tovek Ha gonm (1 aronm = 2,5 cm). Ckonbko KbanTt namatm

Tpe6yeTcs| ONAa XpaHeHuns |/|306pa>|<eH|/|ﬂ B Hec)kaTom Buae?

Bbi1800bI U ripedrioxeHus o npodesnaHHoU pabome
CodepxxaHue omyema:

1. HammeHoBaHMe NpakTUYecKoro 3aHATUS

Llenb 3aHATMA

CnncoK ncnonb3yemblX NCTOYHUKOB

BbiBoabl 1 npennoxeHms

o e

[arta n nognuceb KypCaHTa U npenogaBartens

Bonpochbl 0risi caMornpoeepKu:
1. Onpegenute konuyectBo nHdopmauum ¢ nosvummn «MHOOPMATUBHO» nnu
«HEMHOOPMATUBHO»
e Crtonuuya Poccun — MockBa
e CymMma KBagpaToB KaTeToB paBHa KBagpaTy rmnoTeHy3bl
e DOundenesa 6awHa Becut 9000 TOHH
e [ndpakumnen ceseta HasblBAaeTCs COBOKYMHOCTb SIBIEHWUNA, KOTOpPble OBYCrOBMEHbI
BOJSTHOBOM NpUpOAON cBeTa M HabnagaTcs Npu ero pacnpocTpaHeHun B cpene ¢
pe3KO BbIpa)KeHHOW ONTUYEeCKON HEOLHOPOAHOCTLIO
2. Ectb nn cBA3b Mexgy andasBuUTHbIM NOAXOAO0M K U3MEPEHUI0 MHopMaLumn v
cogepxaHnem nHdopmauymm?
3. OueHunTte 06beM OAHOM CTPaHMLblI 4AHHOIO NPaKTUYECKOro 3aHATUA B GanTax.
4. Y10 Takoe GUT C No3nLMKM andaBUTHOrO Noaxoda K N3MepeHuto nHgopmauumn?
5. Kakve eagumHuubl MCNOMb3yTCA ANS M3MepeHust obbema WHGOopMauun Ha
KOMMbIOTEPHbLIX HOCUTENSAX?
6. Kakue cyLiecTBYIOT Noaxoabl K OnpeaerneHunto KonmyecTsa nHdopmaumum?

7. B 4yem coCTOUT OTNNYME OHOrO Noaxoaa oT Apyroro?
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8. Ha kakyto BennuuHy otnmnyaetca 6ant ot K6, K6 ot M6, M6 ot 67
9. Yrto Takoe OWUT NpuM CMbICNOBOM W andaBUTHOM MOAXO4Ee K OnpeaerieHuo

KonmyectBa nHpopmaumn?

Ypok Ne2 Komnbrotep u uucdpoBoe npeacraBneHne UHcpopmauuu.
YcTponcTBo KOMnblOTEpPA.

Lenb 3aHsmusi:

1.MNo3HakoMnUTL oOby4arLwmxca C annapaTtHbiM  YCTPOMCTBOM KOMMbiOTEpa U

Ha3Ha4YeHNeM OCHOBHbIX YacTen KOMMblOTEPA.
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Puc. 1. CtpykTypa annapatHoro o6ecneyenus K.
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Flash nasmars.
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NHorga roBopAT «NepPCOHanbHbIN KOMMNLITEPY. YTOYHEHME ((HepCOHaHbelﬁ)) 30ecb HE

CNyYanHO — 3TO 3HAYUT CBOW, NIMYHbLIN, OOCTYMNHbLIA BONBLUNHCTBY NIOAEN, BEOb
cyuwiectByeT BonbLIOe KONMYEeCTBO APYrMX BUOOB KOMMbIOTEPOB, KOTOPLIE
nepcoHanbHbIMU HUKaK HEe Ha3BaTb — paboune cTaHuUM Onsa NpeanpusTuin, cepeepbl ANs
CBSI31 MHOXECTBA KOMMNbIOTEPOB B CETb N Ap. B AaNbHENLLEM, TOBOPS «KOMMbIOTEP» Mbl
Oyoem nmeTb B BUAY UMEHHO NepPCOHarnbHbIN KOMMbIOTEP.

[MepcoHanbHbI KOMOLITEP — 3TO KOMMNbKOTEDP, I'Ipe,D,Ha3Ha‘-IeHHbll71 and O6CJ'Iy)KI/IBaHI/IFI

ogHoro paboyero. Mo cBoMM xapakTepucTnkam OH MOXET OTnmyaTbes oT 6onbnx IBM,
HO OYHKLIMOHAIIbHO CnocoBeH BbINOSTHATL aHanormyHele onepaumun. Mo cnocoby
aKcnnyaTaumm pasnuyatroT HacToSMbHbIe, NOpTaTUBHbIE U KapMaHHble mogenu NK. B
AanbHenwemM Mbl 6ygem paccmaTpmBaTb HAaCTOSMbHbIE MOAENN U NPUEMbI paboTbl C HAMM.
Ha coBpeMeHHOM pbIHKE BbIYUCIIUTENBHOW TEXHUKM pa3Hoobpasne mogudukaumm un
BapuaHTOB KOMMbIOTEPOB OrPOMHO, HO NO6ON, Aaxe caMbli HEOBbIYHbBIA KOMMNSIEKT
HEeNU3MEHHO BKIMOYaeT OOHU U Te Xe BUabl YCTPOUCTB.
basoBaga koHurypaumsa NK - MMHMManNbHbBIM KOMMNEKT annapaTHbIA CPeacTs,
AO0CTaToYHbIN ANnsa Havana paboTbl ¢ KoMnbloTEPOM. B HacTosLee Bpemsa ons
HacTonbHbIX 1K 6a3oBon cuntTaeTcs KoHdUrypauus, B KOTOPYK BXOOUT YeTbIpe
yCTpoUcTBa:
* CncteMHbIn 610K;

* MoHuTOp;

» Knasuartypa;

* Mbiwb.
CucrteMHbIN GNOK — OCHOBHOM 6510K KOMMNbLIOTEPHOM cUCTEMBI. B HEM pacnonaratoTcs
YCTPOUCTBA, CUMTaLLMECS BHYTPEHHNUMUN. YCTPONCTBA, NOAKMNI0YAKOLLNECHA K CUCTEMHOMY
©nOKy CHapyXu, CYNTaAOTCHA BHELLHUMMW.
B cuctemHbIi 6510k BXOAUT Npoueccop, onepatMBHasi naMmsaTb, HAKOMUTENN Ha XXECTKUX U
MOKNUX MarHUTHbIX OUCKax, Ha ONTUYECKUI ANCKAX U HEKOTOpbIE ApyrMe ycTponcTtea. Ha
NMUEBOKW NaHenn Bbl BUANTE HECKOMBbKO KHOMOK — YXXe U3BECTHasi BaM kHornka Power —
BKINIOYEHUN N KHoMKa Reset — nepesarpyska KomnbloTepa, Nonb30BaTbCS KOTOPOM MOXHO
NULWb C paspeLleHuns yumTtens. HeckonbKo CBETOBbIX MHAMKATOPOB — BKIHOYEHNS U
obpalleHuns K XecTkoMy aucky. [IBa guckosoga — Anst KOMNAKT-ANCKOB N OUCKET.
MoHuTOp — YCTPONCTBO ANSA BU3yarbHOro BOCMPOU3BEAEHUS CUMBOJSIbHOM U rpadouyeckom

nHgpopmaummn. CrnyxuT B KauecTBe YCTponcTBa BbiBoga. OHM OTAaNEHHO HanoMuHalT
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OblTOBbIE TENEBM30PbI. B HACTONBHBLIX KOMMbIOTEPAX 0OBLIYHO UCMOMB3YTCA MOHUTOPBI Ha
aNeKkTpoHHO-ny4eBon Tpybke (BJ1T). M3obpaxeHne Ha aKpaHe MOHMUTOpa CO34aeTcs
My4YKOM 3MIEKTPOHOB, UCMYCKAeMbIX 3NEKTPOHHOWN MYLIKOW. OTOT My4OK 3NIEKTPOHOB
Pa3roHSAETCHA BbICOKMM 3NEKTPUYECKMM HaANPSHXKEHUEM (OEeCATKM KMTOBONbT) U NagaeT Ha
BHYTPEHHIOK MOBEPXHOCTb 3KpPaHa, NOKPbITYH NTIIOMUHO(OPOM (BELLECTBOM, CBETALLMMCS
noA BO34EeNCTBMEM MNy4dKa SSIEKTPOHOB).

Cuctema ynpaBneHusi ny4ykom 3actaBnsieT npoberatb ero NOCTPOYHO BECh 3KpaH (co3gaeT
pacTp), a Takke perynmpyeT ero MHTEHCMBHOCTb (COOTBETCTBEHHO SIPKOCTb CBEYEHMS
TOYKM NtomMuHodpopa). MNonb3oBaTtens BUANT n3obpaxeHne Ha 3KpaHe MOHMTOpPA, TaK Kak
NOMUHOMOP N3NyyYaeT CBETOBbIE Ny4n B BUAMMOW YacTh cnekTpa. KauecTtso
n3obpakeHns TeM Bbille, YEM MEHbLLE pa3mep TOYKN N306paKeHUs (TOUKM
NOMUHOGOpPA), B BbICOKAYECTBEHHbLIX MOHUTOPAX pasmep To4kn coctasnset 0,22 mm.
OpHako MOHUTOP SBNSAETCH Takke MCTOYHUKOM BbICOKOTO CTaTMYECKOro 3N1IeKTPUYECKOro
noTteHumnana, 3NeKTPOMarHUTHOrO N PEHTIEHOBCKOrO N3fy4YeHnin, KOTopble MOryT
oKasblBaTb HeBraronpmsTHOEe BO3AENCTBME Ha 340pOBbe YernoBeka. CoOBpeEMEHHbIE
MOHUTOPbI NpakTU4eckn 6e3onacHbl, Tak Kak COOTBETCTBYIOT XECTKMM CaHUTapHO-
rMrmneHnYyeckum TpeboBaHnAM, 3aPUKCUPOBaHHBLIM B MEXAYHAPOOHOM CTaHAapTe
6esonacHoctn TCO'99.

B nopTaTuBHbLIX N KApMaHHbIX KOMMbIOTEPaX NPUMEHSIOT NNOCKUE MOHUTOPbLI Ha XUOKUX
kpuctannax (XKK). B nocnegHee BpemMsi Takme MOHUTOPLI CTanu LWMPOKO MCNONb30BaTbCA
N B HACTOSMbHbIX KOMMbIOTEPAX.

LCD (Liquid Crystal Display, xxugkokpuctannnieckme MOHUTOPbI) CAenaHbl N3 BELLLECTBA,
KOTOpOE HaxoamTCs B XMOKOM COCTOSIHUM, HO Npy 3TOM obnagaeT HEKOTOPbIMK
CBOMCTBaMU, MPUCYLLMMWN KpUCTaNIMYecknm Tenam. PakTmyeckn aTo KUOKoCTH,
obnagatoLime aHN3oTponNuen CBOMUCTB (B YaCTHOCTU, ONTUYECKUX), CBSA3AHHbIX C
YNOPSIAOYEHHOCTBIO B OpUeHTaummn Mmonekyn. Monekynbl XXnaknmx Kpuctannos nog
BO34ENCTBUEM INIEKTPUYECKOrO HaNpPs>KeHNsS MOryT U3MEHSATb CBOK OPUEHTALMIO U1
BCIeACTBME 3TOr0 N3MEHATbL CBOMCTBA CBETOBOIO Jlyya, NPOXOASALLEro CKBO3b HUX.
Mpenmywecteo XXK-MoHMTOpOB nepes MoHMTOopamMmn Ha OJ1T cocTonT B OTCYTCTBUM
BPeAHbIX ON15 YenoBeka 3f1eKTPOMarHUTHbIX U3ryYeHun n kKomnakTHocTn. Ho XKK-
MOHUTOPbI 06nagatoT 1 HegocTaTkamu. Hanbonee BaxHble U3 HUX — 3TO NJIOXas
uBeTonepeaaya u cmasbiBaHne HGbICTPO ABMXKYLLENCA KapTUHKU. MHaye roBops, ecnu
B35ITb JOCTATOYHO KayeCcTBeHHbIN OJ1T-MOHMTOP, TO OH ByaeT npurogeH Ans nobbix

3agady 6e3 oroBopok — Ans paboTbl C TEKCTOM, Anst 06paboTku dhoTorpacdmi, ons urp u
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Tak ganee; B 70 xe BpeMa cpean KK-MOHUTOPOB MOXHO BblAENUTb MOAENU, NoaxoasaLLme
ANSA Urp — HO OHW HENPUrogHbl Ans paboTbl ¢ hoTorpaduamMmn, MOXHO BbIAENUTb MOLENMN,
UMeroLLMe nNpekpacHyto LueeTonepegady — HO OHM MAOXO NOAXOAAT ANs ANHAMUYHbBIX Urp,
W Tak ganee.
MOHUTOPLI MOTYT UMETb PasnU4YHbIN pasmep akpaHa. Pasmep guaroHanu akpaHa
namepsietcsa B gronmax (1 groim =2,54 cm) n obblvHO coctaBnseT 15, 17, 19 n bonee
AOMMOB.
KnaBunaTtypa — knasuLLHOe YCTPOMUCTBO, NpeaHa3HayYeHHoe And ynpaBneHust paboTon
KoMnbloTepa v BBoAA B Hero nHgpopmaumn. MHopmauma BBoanTsCA B BUAe andaBuUTHO-
UM pPOBbLIX CUMBOSbHBIX AaHHbIX. CTaHaapTHas knasuatypa umeet 104 knasuwm n 3
NHAOPMUPYIOLLINX O pexXmnmax paboTbl CBETOBLIX MHAMKATOPA B NPABOM BEPXHEM Yrhy.
MbiWwb — YCTPONCTBO «rpadmyeckoro» ynpasneHus. [pu nepemeLLeHnm Mol no
KOBPUKY Ha 3KpaHe nepemMeLLaeTcs ykasaTesb Mbllun, NPy NOMOLLY KOTOPOro MOXHO
yKasblBaTb Ha 00beKTbI U/Mnn BelGnpaTb NX. MIcnonb3ya kKnasuwwmn Mbiln (MX MOXET ObITb
ABE UInn Tpu) MOXHO 3agaTb TOT UK APYron TN onepaumm ¢ 00 beKToOM. A C MOMOLLbIO
Kosilecnka MOXHO MPOKpyYMBaTh BBEPX UMW BHU3 HE YMeLLaloLWmMeCcs LenMKOM Ha aKpaHe
n3o0paxeHus, TEKCT unn web-cTpaHuubl. B onTnko-mexaHn4yecknx Mbillax OCHOBHbIM
paboymMMm OpraHoM SIBASIETCA MaCCUMBHbIN LIap (MeTannnyeckui, NoKpbITbIn pe3nHon). Mpu
nepemMeLLEeHNN MbiLLK NO NOBEPXHOCTU OH BpaLlaeTCcsd, BpalleHne nepegaetcs ABYM
Basiam, nosioXXeHne KOTopbIX CYMThIBaeTCs MHpakpacHbIMM onTonapamu (T.e. napamu
«CBETOM3nyvaTenb-poToNPUEMHMK») U 3aTEM NPeobpPasyoLLNNCS B NEKTPUIECKUI
cuUrHarn, ynpasnsioLnin ABMXKEHNEM yKa3aTens MbllN Ha 3KpaHe MOHUTOpa. [NaBHbIM
«BparomM» Takon MbILLN SABMSAETCA 3arpsi3HeHme.
B HacTosLlee BpeMs LUMPOKOE pacnpoCTpaHEHME NOYYUIM ONTUYECKNE MbILIN, B
KOTOPbIX HET MEXaHN4YECKMNX YacTen. CTOUHMK cBETA pa3MeLLEHHbIA BHYTPU MbILLU,
OCBe€LLIaeT NOBEPXHOCTb, @ OTPaXXEHHbI CBET PUKcMpyeTcst GOTONPUEMHUKOM U
npeobpasyeTcs B NnepeMeLLeHne Kypcopa Ha akpaHe. COBpEMEHHbIE MOAENN MbILLEN
MOryT 6bITb 6€CnpOBOAHBIMU, T.€. MOAKNI0YALWNMUCS K KOMNboTepy 6€3 nomMoLLm
kabens.

MepndepnnHbIMM HA3bLIBAKOT YCTPOUCTBA, NOAKITHOHAEMbIE K KOMMNBbIOTEPY U3BHE.
OOGbIYHO 3TN YCTpPONCTBA NpeAHa3HavYeHbl A5 BBOAA M BbiBOA4a MHopMaLmn.
BoT HekoTOpblEe N3 HUX:
* MpuHTep;

» CkaHep;
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* Mogewm;
* Web-kamepa.
* DVB-kapTa 1 cnyTHUMKOBas aHTEHHa;

MpuHTEp cryXnt ansa BeiBoga UHopmMauumn Ha BymaxHbli Hocutenbs (bymary).
CyLecTBYIOT TPM TUMA NPUHTEPOB: * MATPUYHBIA * CTPYWHBIA * Na3epHbIN
MaTpuyHble NPUHTEPLI — 3TO NPUHTEpPBLI yaapHOro Aencreums. lNevyaTalowas ronoska
MaTPUYHOrO MpUHTEpPa COCTOUT U3 BEPTUKAITbHOIO CTONOLA ManeHbKUX CTepXHen
(06bI14HO 9 nnu 24), KoTopble NOL BO3LENCTBMEM MArHUTHOMO NOJSI «BbITANKUBAKOTCA» U3
ronoBKW 1 yaapsoT no bymare (Yepes kpacswyto neHty). Nepemewasncs, neyaTaroLas
rosioBka octaBnseT Ha Bymare CTPOKy CMMBOSIOB. HegocTaTku MaTpuUyHbIX MPUHTEPOB
COCTOSAT B TOM, YTO OHU NeyaTarT MeLfeHHO, MPOU3BOAAT MHOTO LWyMa N Ka4yecTBO
nevyaTn ocTaBnsieT XenaTb Nyyero (COOTBETCTBYET NPUMEPHO Ka4yeCTBY NULLYLLEN
MaLUNHKW).

B nocnegHue rogbl WMpoKoe pacrnpocTpaHeHne nonyynnu YepHo-6enble 1 LBeTHble
CTPYWHbIE NPUHTEpPBI. B HNUX MCNONb3yeTca YepHUnNbHasa nevartaroLlas rofioBka, Kotopas
nog gasneHueM BbibpacbiBaeT YepHUna u3 psaa Menbyanwmx oTBepcTuin Ha dymary.
MNepemelyasck Boonb 6ymaru, neyataroLlas rorioBka ocTaBnseT CTPOKY CUMBOJSIOB UK
NOJSIOCKY M3006paxkeHus.

CTpynHble NPUHTEPbLI MOTYT NevataTb JOCTAaTOYHO ObICTPO (40 HECKONbKMX CTPaHWUL, B
MUHYTY) 1 NPOM3BOAAT Mano wyma. KayectBo nevatu (B TOM YMCrie 1 LIBETHOWN)
onpegenseTcs paspeLuaroLen CnoCOOHOCTBIO CTPYNHbBIX NPUHTEPOB, KOTOpast MOXeT
pocturatb ootorpadumyeckoro kavectsa 2400 dpi. 3To o3Ha4yaeT, 4TO nonocka
n3obpaxxeHns nNo ropusoHTanu anvHonm B 1 aronm coopmupyetcsa n3 2400 Touek
(YepHUNbHBIX Kanenb).

INNazepHble NpyHTEPLI 06ecnevnBaloT NpakTUYeckn GecyMmHyo neyvaTb. BbICOKyto
ckopocTb nevatu (4o 30 cTpaHuy B MUHYTY) Na3epHble NPUHTEPbI 4OCTUraloT 3a cyeT
NOCTPaHUYHOM NevaTn, Npu KOTOPOW CTpaHuLa neyaTaeTcs cpasy LernmkoMm.

Bbicokoe Tunorpadckoe kayecTBO neyaTun fiasepHblx NpUHTEPOB obecnevnBaeTcs 3a cyeT
BbICOKOWM paspeLuaroLiert cnocobHocTr, kotopast MoxeT gocturatb 1200 dpi n 6onee.
MnoTTep. [Ansa BbIBOAA CMOXHLIX U LULMPOKOGOPMATHbLIX rpadonyecknx o6LekToB
(nnakaToB, YepTexen, ANEKTPUYECKNX N INEKTPOHHBIX CXEM U MNP.) UCNONb3YTCA
cneumanbHble YCTPOUCTBA BbiBO4A — NAOTTEPLI. [1pMHUMN AENCTBUSA NoTTEepa Takon xe,
Kak U CTPYMHOro npuHTepa.

CKaHepbl cnyxat ana aBToMmaTtn4ecKkoro BBoga TEKCTOB U Fpa(bl/lKl/I B KOMMNbIOTEP.
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CkaHepbl 6bIBalOT ABYX TUMOB:  * PyYHble  * MMaHLIETHbIE.

Py4Hown ckaHep Ansa KOMNbOTEpPa NOXOX Ha CKaHep, NCNOSb3yeMbIN B cynepMapkeTax ns
CUMTbIBaHMS LWITPUX-KoAa. Takon ckaHep nepemeLlaeTcs no nMcTy ¢ nHpopmaumnen
NMOCTPOYHO BPYYHYHO, M MHCpOPMALMSA 3aHOCUTCA B KOMMNbIOTEP A8 AanbHEeNLWero
penakTnpoBaHus. MNnaHWeTHbIN cKaHep BbIrMaanT 1 paboTaeT NPMMEPHO Tak Xe, Kak U1
KCepPOKC - NpMNOAHMMAETCSA KpblILLKa, TEKCT UM PUCYHOK NomellaeTcs Ha paboyee none, u
NHpopmaumsa cuntoiBaeTcs. [naHWweTHbIE CKaHepbl B HalLe BpeMsi 0ObIYHO BCE LBETHbIE.
CuncTtembl pacno3HaBaHWsi TEKCTOBOW MHGOpMaLMM NO3BONAT NpeobpasoBaTb
OTCKaHMPOBAHHbLIN TEKCT U3 rpadonyecKkoro gpopmaTa B TEKCTOBbLIN.

Paspeluatowasa cnocobHocTb ckaHepoB cocTasnsieT 600 dpi v Bbllwe.

Moaem unm mogemHas nnata CnyXxuT Ans CBs3W yAanéHHbIX KOMMNbTEPOB MO
TenedoHHomn ceTn. Mogem GbiBaeT BHYTPEHHMUI (YCTAHOBIEH BHYTPU CUCTEMHOrO 61oka)
N BHELLUHUI (pacnonaraeTcs psaoM ¢ CUCTEMHbIM GITIOKOM M COEQUHSAETCS C HUM Npu
nomoLun kabens.

DVB-kapTa 1 cnyTHMKOBasA aHTEHHa Cry>aT Ans Tak Ha3blBAeMOro « aCUHXPOHHOMO»
NoaKNYeHna kKoMmnetotepa Kk cetu MHtepHert. [Npu Hannunn DVB-kapTbl U CNYTHUKOBOM
aHTEeHHbl ANsa coeanHeHus ¢ MIHTepHeTOM Mcnonb3yeTcs ABa KaHana CBsa3u: Ans
nepefayv gaHHbIX OT NOfb30BaTeENs UCNOMb3yeTCAa MOAEM, a A4S Npuema — CnyTHUKOBbIN
KaHar, CKOpOCTb NOTOKAa JaHHbIX B KOTOPOM B HECKOJSTbKO pa3 NpeBbIlaeT MOAEMHYIO.
[ns opraHmnsauumn Ha 6eckpanHux VIHTepHeTa BUAEOKOHEPEHLMI (M NPOCTO
6onToBHM) Npurogutca Beb-kamepa. C NOMOLLbIO 3TUX YCTPONCTB (U, ECTECTBEHHO,
ObICTPbIX TOKaNbHbIX CETEN), MOXHO B JII060N MOMEHT YCTPOUTbL COBELLAHME CO CBOMMM
COTPYyAHMKaMU, HE OTPbIBasi OHbIX OT HACWXKEHHbIX pabounx MecT. A 3TO, Kak NnokasbiBaeT
npakTuka, JaeT BeCbMa OLYTUMYHO NMPaKTUYECKYIO NOMb3ay.

OroBopumcs cpady — O HaACTOALWMX Bugeokamepax 34ecb peyun He nget. To ectb MoxeTe
Aaxe N He MeyTaTb O XOpOLLEN ONTUKE, O KAYECTBEHHOM LBETOMNEpPEaade U TOMy
nogo6Hon pockowu. [la n coxpaHaTb BuaeonsobpaxeHune c Beb-kamepbl Bam 1 B rofioBy
He npuaeT. Beab HYXXeH-TO 3TOT arperat CoBceM Ansi Apyroro — obecneymBatb
NOCTynfieHME Ha Ball KOMMbIOTEP BUAEOMNOTOKA C KAYECTBOM M 06 bEMOM, JOCTATOUHbIM
Ans nepegayvn B IHTepHeTe.

MpakTnyeckn Bce Beb-kamepbl paccynTaHbl Ha paboTy OTHIOAbL HE B MEASIEHHOM peXnMe
MOAEMHOro noakntoyeHus. Nogaean MM uMdpPOBbLIE KaHarbl CBA3M — WM BOT TOraa-To 3Tu

YCTPOWCTBa NoKaxyT cebsl BO BCel kpace.
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YT0 xe kacaeTcs Poccum, To BO3MOXHOCTU obecneunTb nepegadvy Takoro noToka AaHHbIX
B peXxuMe pearibHOro BpeMeHu, yBbl, Noka HeT. Hn y nepegatowmnx yCTpOUCTB, HU Y
KaHanoB cBs3u. [T03TOMy MakCMMyM, Ha YTO CMOXET paccyuTbiBaTb Ball cobecegHUK —
3TO NosiBfieHMe BaLlen NIMYHOCTU B KPOXOTHOM OKOLLIKE pasmMepoM YyTb MOMEHbLUE
curapeTHomn naydku (pasmep nsobpaxeHuns — go 320x200 Toyek). Ecnn aTtoro Bam
A0CTaTO4YHO, YTO X, NpnobpeTeHne Beb-kaMepbl CMOXET YyTb CKPaCcUTb BallKn cepble
KoMnbloTepHble OyaHW. [ocKonNbKy n3obpaxeHne Beb-kamepa BbldaeT He CTaTUYHOe,
HY>XHO y4YeCTb MU APYryto BaXKHY BENUYNHY — YacTOTy OOHOBMNEHNA KagpoB. Tak BOT, Ha
0ObIYHOM, MOAEMHOM COEAMHEHUMN Aaxe Npu KpoxoTHoM kapTuHke 150x200 Touek
NCKOMbIX 24 KapoB Bbl, CKOpee Bcero, He nony4ynte (peansHo — oT 10 go 20). A 3HauumT,
PbIBKM N 3a0epXKn HensbexHbl... ObpaTuTe BHUMaHWe Ha gpyrue nokasaTtenu Beb-
Kamepbl — peakums Ha pasfinyHble YCNOBUS OCBELLEHUS, Hann4ine BCTPOEHHOro UNu
AONOSTHUTENBHOIO MUKPOOHA, ANMHY coeanHuTenbHoro USB-LwHypa, cnocobHOCTb
Kamepbl paboTaTb «B CBA3KE» C NONYNAPHBIMU NporpaMmmMamMm st rofiocoBoro u
BnaeoobweHunsa (Hanpumep, Microsoft NetMeeting). U, koHe4YHO e, Ha MakcumanbHoe
paspelleHmne: XoTs kayecTBo KapTuHKN 640x480 To4vek yxe JaBHO cTano cTaHaapToMm, Ha
PbIHKE BCTpeYaloTCs MoLenu ¢ Kyaa bonee HU3KMM Noporom paspeLueHus (MHorme
Kamepbl cTouMocTbio 40 50 gonn. obecneymBatoT paspeLueHmne nuub Ao 352x288 Touek).
Kctatn, a 3HaeTe nn Bbl, YTO XopoLuasi Beb-kamepa C yCnexom MOXeT 3aMeEHUTb
umdposorn ootoannapat? bonbLWNHCTBO KaMep YMEET He TOSbKO nepefaBaTh Ha
KOMMbOTEP MNOTOK BUOEOUHGOPMALIMK, HO N BblAeprMBaTb U3 3TOro NOTOKa OTAESbHbIE
Kagpbl-kapTUHKK. A BOT ux byayuwiasn cyabba 3aBUCUT OT Ka4yecTBa KaMepbl: Joporme
MOZAESNIN MOTYT COXPaHATb M306paXKeHnsi BO BCTPOEHHOW NamMsATUH, He Tpebys NOCTOAHHOIo
NoaKITOYEHNS K KOMMbIOTEPY, Bonee e aelueBble BblHYXAEeHbI cpa3y copackiBaTb BECb
CBOW «rpy3» Ha XXeCTKUM OUCK.

XoT4, KOHEYHO, HacTosALWMN LmdpoBon hoToannapat paboTaeT ropasgo ny4yue, u
Ka4yecTBO faeT apyroe... Tem 6onee 4To MHorme umdpoBble poToannapaThbl CpeaHen
LLEHOBOW KaTeropmm Takke MoryT, B criydae HeobxogumocTu, nopaboTtartb 1 Beb-
Kamepamu.

M nocnepgHee. No4vtn BCce Moaenu kamep, BbinyweHHble nocre 1999 r., nogknoyatTca K
KomnbloTep Yepes pazbeM USB n He TpebyoT 4ONONHUTENBHOrO NCTOYHMKA NMUTAHUS.
BHyTpeHHMe ycTpoMCTBa KOMMNbIOTEPOB.

BHyTpeHHUMM cumTaloTCa YCTPOMCTBA, pacnonaratowmecs B cuctemMHom 6noke. [loctyn K

HEKOTOPbIM N3 HUX MMEETCH Ha NULEBOWN NaHenn, 4To y,EI,O6HO and 6bICTpOl7I CMeEHbI
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MHOPMaLMOHHbIX HOcuTenen. PasbemMbl HEKOTOPbLIX YCTPOWCTB BblBEAEHbBI HA 3a4HIOD
CTEHKY — OHM CnyXaT Ans NOAKMYeHnsa nepudepuinHoro obopyaoBaHus. K HEKOTOPbIM
yCTpOMCTBaM CUCTEMHOrO BrioKa AOCTYN He NpesyCMOTPeH — As1s 00bl4HOW paboThl OH He
TpebyeTcs.

MaTepuHckas nnara — camas 6onbwas nnata K. Ha Hen pacnonaratlotca marnctpanu,
CBs3blBalOLLME MPOLIECCOP C OnepaTMBHOM NaMsTbIO, - Tak HasblBaeMble LWnHbI. K lWwyHam
MaTepUHCKOM NnaThl NOAKNI0YATCA TakKe BCe NpoYme BHYTPEHHME YCTPOMCTBA
KoMmnbloTepa. YnpasnseT paboTon MaTepuHCKON nriaTbl MMKPOMNPOLECCOPHLIN Habop
MUKPOCXEM — TaK Ha3blBaeMbli YMMNCET.

Ha KoMnbloTEPHOM XXaproHe MaTepuHCcKas nnaTta HasbIBaeTCa «Mamay, «MaTby.
Mpoueccop. Mukponpoueccop — ocHoBHasa mukpocxema K. Bce BbluncneHus
BbINONHAKTCA B HeW. [poueccop annapaTHO peanuayeTcst Ha 60MbLON NHTErpanbHON
cxeme (BUC). bonbluas nHTerpansHas cxema Ha caMoM fene He aBnseTcs 6onbLion no
pasmepy 1 npeacTtasnsieT cobour, Ha0bopOT, ManeHbKY NITOCKYH0 NOMAYNPOBOAHMKOBYHO
naacTuHy pasmepom npumepHo 20x20 MM, 3aKIHOYEHHYIO B MIOCKMIA KOPMYC C pgaamu
MeTannmMyeckmx WTblpbkoB (koHTakToB). BUC siBnsieTca 60mbLllon No KonmyecTBy
anemeHToB. VIcnonb3oBaHMe COBPEMEHHbIX BbICOKMX TEXHOSIOMMIN NO3BOMSET Pa3mMecTuTb
Ha BC npoueccopa OrpoMHOE KONMYEeCTBO (PYHKLMOHArMbHbIX 3f1IEMEHTOB, pasmepsbl
KOTOpbIX cocTaBnsoT Bcero okosio 0.13 MmukpoH (1 mukpoH = 10-6 m). Hanpumep, B

npoueccope Pentium 4 nx okosno 42 MUNInMoHoB.

Xapakrepuctuka Pentium Il Pentium Il Pentium 4
Yucno TpaH3ncTopos 7.5 MnH. 9.5 MnH. 42 MnH.
TakTtoBas 4yactoTa 045T1Ty 1My 1.4 I'Tu v Bbie

B HacTosLwee BpeMa ona npousBogcTBa npoueccopoB cemenctesa AMD64 koprnopaums
AMD nepexoauT Ha ucnonb3oBaHne HoBewLwero Texnpouecca - HiPerMOS 8 (HiP8). 3tot
TEXHOMNOrMYeCckni Npouecc, No KOTOPOMY B AarnbHenwwemM b6yayT BbinyCcKkaTbCA BCE
npoueccopbl AMD, BkntoyaeT B cebs psag Hambonee NporpeccmMBHbIX TEXHOMOMMA ANs
Npon3BOACTBa MHTEerpasbHbIX cxeM: 90 HM TEXHONOrMYecKoe paspeLleHne, MeaHble
NPoOBOAHMKM, low-K ananekTpuk n TexHonoruo SOI.

lMepexon Ha TexHonornyeckoe paspelleHve 90 HM NO3BOSISET BbiNyCKaTb NPoLEeccopbl C

BbICOKOM TaKTOBOM YaCTOTON, NOTpebnaoLwme MeHbLUE 3HEPTNN N nmetrLmne HebonbLuoe
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TennosblgeneHne. Kpome Toro, MCnonb3oBaHMe TPaH3UCTOPOB C MEHbLUEN ANNHOM
3aTBOpa NO3BOMSET Ha NOASIOXKKE PaBHOW NMolaan pasmectuTb 6onbLuee Yicno
TpaH3ncTopos, Hanpumep npoueccop AMD Opteron ¢ kawem L2 1 M6, coctout 6onee
yeM 13 106 MnH. TpaHaucTopoB. OcBoeHne 90 HM TexnpoLecca - BaXKHbIW Lwar K
NPOM3BOACTBY ABYAAEPHbIX NpoueccopoB. CHMXeHME YPOBHS TENSOBbIAENEHNSA U
yMeHbLUEeHUs nnowaan aapa npy nepexoae Ha 90 HM TexnpoLecc NO3BOMUT COXPaHUTb
MOLLHOCTb ABYSAE€PHbIX NPOLECCOPOB Ha NPEXHEM YPOBHE, Npu 3ToM obLiasa nnowaab
KpucTanna yBenmimTcst He3HaumMTeNbHO.

OcHoBHas xapakTepucTuka npoueccopa — TakToBas YacTtoTa (M3amepsieTcs B merarepuax
(Ml'y) v rurarepuax (I'Ty)). Yem Bbiwe TakTOBaga YacTtoTa, TeM Bbille
NPoOM3BOAMTENBHOCTb KOMMblOTEPA. Tak, Hanpumep, npu TaktoBon Yyactote 2000 MITy
NpoLEeCccop MOXET 3a OAHY CeKkyHAYy uamMmeHnTb ceoe coctoaHmne 2000 munnmoHos pas. [ns
GonbLIMHCTBA OnepaLmii OAHOro TakTa HeAOCTaTOYHO, NO3TOMY KONMMYECTBO onepauun,
KOTOpbl€ NPOLLEeCCOpP MOXET BbINOSIHUTbL B CEKYHAY, 3aBUCUT HE TOMbKO OT TaKTOBOW
4acTOoTbl, HO M OT CNOXHOCTU ONepaLuii.

EcTb elle HacKkonbKo BaXKHbIX XapakTepUCTUK npoueccopa — TUM sapa U TeXHONorms
NpOn3BOACTBA, YacTOTa CUCTEMHOW LLMHbI, HO Mbl UX paccMaTpuBaeM rnoka He byaem.
EOQuHCTBEHHOE YyCTPONCTBO, O CYLLIECTBOBAHUN KOTOPOro NpOLEeccop «3HaeT OT
poXOeHUA» — onepaTuBHasa NamATb — C HEK OH paboTaeT coBMeCTHO. [laHHble
KOMMPYHOTCS B A4EKM npoLieccopa (perucTpbl), a 3atem npeodbpasyroTca B COOTBETCTBUM
C KOMaHZamu (Nporpammon).

OnepaTtuBHasa namatb (O3Y), npegHasHadeHa onst XpaHeHus nHdopmaumu,
n3rotaBnmBaeTcs B Buae moaynen namatn. OnepaTtMBHYO NaMsiTb MOXHO NpeacTaBUTb
Kak OBLUMPHBIA MacCKB SiYeeK, B KOTOPbIX XPaHATCS AaHHble U KOMaH4bl B TO BpeMS, Koraa
KOMMNbIOTEP BKIHOYEH. [1poueccop MoXeT obpaTtntcs K nobon S4enkn namsaTu.
BaxkHenwwen xapakTepucTnkon mogynen namatn ansetcs 6oictpogenctane. Moaynum
namaTM MOTyT pasnuyaTtbcs Mexay cobon no pasmepy u KONMYeCTBY KOHTaKTOB,
ObICTpOAENCTBUIO, MIHDOPMALMOHHOM EMKOCTBIO U T.4.

MoXeT BO3HUKHYTb BONPOC - No4yeMy 6bl HE MCNOMNb30BaTh A1 XPaHEHUSA MPOMEXYTOYHbIX
AaHHbIX XECTKUI ANCK, BeAb ero 06beM BO MHOro pa3 bonblue? 3To AenaTtb Henb3s, Tak
Kak CKOpOCTb JOCTYyMna K onepaTmMBHOM NaMaTU y Npoueccopa B COTHU Thicsd pa3 6onblue,
YyeM K JNCKOBOW.

[na onuTenbHOro XpaHeHnsa AaHHbIX 1M NPOrpamMMm LUMPOKO NPUMEHSAIOTCS KECTKUE ONCKU

(BUHYecCTepbl). BblkntoyeHMe NUTaHUS KOMMbOTEPA HE NPUBOAUT K OYUCTKE BHELLHEN

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx




KMPK BIrAP® ®Ir'bOY BO «KI'TY»
MO-35 02 11-00[.08.M3

NHO®OPMATUKA | C.37/232

namaTn. XKeCTKMn AUCK — 3TO Yalle He OA4MH OMCK, a nakeT (Habop) AUCKOB C MarHUTHbIM
MOKPbITUEM, BpaLLaloLwmxca Ha obien ocn. OCHOBHbIM NapameTpoM SBNAETCA EMKOCTb,
namepsiemas B rurabantax. CpeaHun pasmep COBPEMEHHOMO XXECTKOro AMcka cocTaBnseT
80 — 160 6anT, npuyem 3TOT NapamMeTp HEYKOHHO pacTeT.

BuH4yecTepom oH cHavana B WyTKy Obin Ha3BaH B 1973 rogy, Tak kKak HeKoTopble ero
TeXHNYECKMEe XapakTEPUCTUKMN NO HA3BAHMIO MOXOAUNN HA MapPKy 3HAMEHUTOW BUHTOBKM
«BuHYecTep». C Tex Nop Has3BaHWe NPMXKUIOCh.

He cMmoTp4a Ha cBoe Ha3BaHMe XeCTKUM ANCK — BeCbMa Xpynkuin npnbop, Tpedyowmnm
6epexHoro oTHowweHus. OH BouTecs yaapoB, TOMYKOB, Pe3knx nepenagoB TemMnepaTtypbl 1
BNaXXHOCTU, a TaK XXe CUITbHbIX MarHUTHbIX Nonen. NepemMeLyeHmne XeCcTkMxX ANCKOB
Heo6X0ANMO BbINOSTHATbL C MOBbILLEHHOW BHUMATENBHOCTBIO Y aKKypaTHOCTbIO.
Bugeoapantep — BHyTpeHHe YCTPOWCTBO, YCTaHABNMBAETCS B OOUH U3 pa3beMoB
MaTEePUHCKOWN NniaTbl, U CAYXUT ana o6paboTkm nHdopmMaLmm, nocTynatoLwen ot
npoueccopa nnm n3 O3Y Ha MOHUTOP, a Takke ANs BbipaboTKM yNpaBnsoLwmxX CUrHanoBs.
B nepBbIx NnepcoHanbHbIX KOMMNbOTEPaX BuaeoaganTepos He Obino. BmecTo HuX B
onepaTMBHOM NamMAaTU oTBoAMNach HebonbLuaa obnacTb ANs XpaHeHUs BUAEOOaHHbIX.
CneuunanbHast MMKpocxema (BUOEOKOHTPOMNEP) cunTbiBana gaHHbIe N3 a4eek
BMAEONamMATN N B COOTBETCTBUM C HUMM yNpasrisna MOHUTOPOM. o mepe yny4dleHus
rpacmyecknx BO3MOXHOCTEN KOMMbIOTEPOB 06M1acTb BUAEONaMAaTU OTAENUAU OT
OCHOBHOW OonepaTMBHOW NamMATU N BMeCTe C BUOAEOKOHTPOSNEpOM BblAenunu B
oTAenbHbIN Npubop, KOTOPbIM Ha3Banu Buageoagantepom. CoBpeMeHHble Buaeoagantepbl
UMEIOT COBCTBEHHbIN BbIYMCNUTENBHbIN NpoLeccop (BUAEONPOLECCOP), KOTOPbIA CHU3WUI
Harpy3Ky Ha OCHOBHOW MPOLLecCop NpU NOCTPOEHUN COXHbIX M30BpakeHnn. OcobeHHO
6onbLUYI0 Porib BUAEONPOLLECCOP UrpaeT Npu NOCTPOEHUN Ha NTOCKOM JKpaHe
TpexmepHbIX n3obpaxkeHnn. B xofe Takux onepaunin emy npuxoamTCA BbINONHATb
0COBEHHO MHOr0 MaTemMaTUYECKMUX pacyeTOoB.

B HekoTOpbIX MOAENAX MaTePUHCKMX NNaT OyHKLMM Bugeoagantepa BbIMOMHAT
MUKPOCXEMbI YMNceTa — B 3TOM Cllyyae roBopsT, YTO BugeoaganTep UHTErpUpoBaH C
MaTepuHcKon nnaton. Ecnu xe BugeoaganTep BbINOSHEH B BUAE OTAENBHOMO
YCTPOWCTBA, ero HasblBalOT BUOEOKaPTON. PasbeM naeokapTbl BbIBE4EH HA 3aHIOKO
cTeHKy. K HeMy nogknioyaeTcs MOHUTOP.

3BykoBom agantep. [1na komnbtoTepos IBM PC paboTa co 3ByKOM M3HavarnbHO He Obina
npegycMmoTpeHa. [epBble OeCHATb NeT CyLLeCTBOBAHUA KOMNbIOTEPLI 3TOM NnaTgopmbl

cyMTanucb 0PUCHON TEXHMKOM 1 06xoaunmch 6e3 3ByKOBbIX YCTPONCTB. B HacToswee

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx




KMPK BIrAP® ®Ir'bOY BO «KI'TY»
MO-35 02 11-00[.08.M3

NHOOPMATUKA | C.38/232

Bpems cpefcTBa Anst paboTbl CO 3BYKOM CYMTAOTCA CTaH4apPTHbIMK. [N 3Toro Ha
MaTEepPUHCKOWN nniaTe ycTaHaBnmBaeTcs 3BykoBon agantep. OH MOXET OblTb MHTErpupoBaH
B UMnceTe MaTePUHCKOM NnaTtbl UMK BbINOSIHEH Kak OTAenbHas Noaknovaemas nnarta,
KOTopasi Ha3blBaeTCs 3BYKOBOMW KapTOM.

Pa3beMbl 3ByKOBOW KapTbl BbiBEAEHbI Ha 3aHIOK CTEHKY KOMMbloTepa. [ns
BOCNPOM3BEAEHMNS 3BYKaA K HAM MOAKMOYAIOT 3BYKOBbLIE KOSIOHKM MW HAYLLHUKMN.
OToenbHbIN pasbeM NpeaHasHayeH anga nogknioyeHns mmkpodoHa. Mpu Hanuuum
cneumanbHOM NporpamMmmMbl 3TO MNO3BONSAET 3anuckbiBaTb 3BYK. ViMeeTca Takke pasbem
(NMUHenHbIN BbIXOA) ANS NOAKIMIOYEHNS K BHELUHEN 3BYKO3anuUChIBatoLLEen Nnu
3BYKOBOCMNpPOU3BOsLLEN annapaTtype (MarHMTogoHaMm, yCunutensam u T.n.).

CeTeBas kapTa (Unv KapTa CBsi3M MO JIOKanNbHOM CETU) CNYXUT A5 CBSA3M KOMMNbIOTEPOB B
npenenax ogHoro NpeanpusaTus, otaena Unn NoMeLLeHNs HaXOAALWMXCH Ha PacCTOAHUN
He 6onee 150 meTpoB Apyr oT gpyra.

Mpn HanNMuyuKu cneymanbHbIX 4OMNONHUTENbHbBIX YCTPOMUCTB MOXHO OpraHM3oBaTh CBsA3b
KOMMNbIOTEPOB U Ha OOnbLLME PACCTOAHUSA.

OCHOBHbIM NapamMeTpoOM CETEBOWN KapTbl ABNSIETCA CKOPOCTb Nepeaayn nHdopmaumm n
namepseTcsa oHa B Merabantax B cekyHay. TunoBasi Hopma oT 10 go 100 merabanT B
CeKyHay.

KoMMyHMKaUMOHHBbIe nopTbl. [1n1s CBSA3M C ApYrMMU YCTPOMCTBaAMU, Hanpumep
NPUHTEPOM, CKAHEPOM, KlaBnaTypOn, MbILLbIO U T. M., KOMNbIOTEP OCHALLAEeTCsa Tak
Ha3blBaeMbIM/ NopTamu. MopT — 3TO HE NPOCTO pa3beM 4SS NOAKIIOYEHNSA BHELLHETO
obopyaoBaHus, XOTA NOPT U 3akaHYMBaAETCs pa3beMoM. [opT — Bonee crnoxHoe
YCTPOWCTBO, YEM NPOCTO pasbeM, MMeLLEE CBON MUKPOCXEMbI 1 yNpaBisieMoe
NPOrpaMmmHo.

Mpumepbl NOPTOB:

* COM (nocnepoBaTerbHbIN NOPT)

* LTP (napannenbHbi nopT)

» USB (nocnepoBaTenbHbIN C BbICOKOW NPON3BOANTENBHOCTbLIO)

* PS/2 (yHnBepcanbHbIN 4Ng NOAKYEHMS MbIlKX U KNaBmnaTypbl)

Uepes nocnegoBaTenbHble NOPThI AaHHbLIE NepeaatTcs nocnegosaTensHO 6anT 3a
6antom. NpeaensHoOe 3Ha4YEHNE NPON3BOAUTENBHOCTM NocnegoBaTenbHoro nopta — 112
K6ut/c. 3T0ro HegocTaTouHO Ans nepenaydn 60nbWNX 06 bEMOB AaHHbIX, MO3TOMY K
nocrnegoBaTernbHbIM NOpTaM NOAKMYAT YCTPONCTBA, HE TpebyroLlime BbICOKOM

npon3BoAUTENIbHOCTU. MOOEMbI, MbILLN, YCTapeBLlne Mmogerniv NnpuHTepoOB.
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Uepes napannenbHbln NOpT NepefarnTcsi OAHOBPEMEHHO BCe BOCEMb BUTOB,
cocTtaBnaoLwmx oauH 6ant. MNpegensHoe 3Ha4YeHne NPON3BOANTENBHOCTM NapaniensHoro
nopta — 5 M6ant/c. K aTomy nopTy, Kak npasunio, NogxkoyaeTca NnpuHTep.
MpenmyLiecTBO NapannesibHOro nopTa oT NocnefoBaTeNbLHOro 3akniyaeTcs elle B
BO3MOXXHOCTM UCNOSIb30BaHUsA bonee AnvHHbIX kabenen ana coeguHenus (8o 10 m
npotme 1.5 m).

Bce coBpeMeHHble KOMMNbIOTEPLI KOMMSIEKTYOTCA NopTaMu HOBOro nokoneHuna — USB. 310
nopTbl NOcneaoBaTenbHOro TMNa, HO C BbICOKOW NPON3BOANTENBHOCTLIO (A0 12 M6anT/c).
Kpome BbICOKOW Npon3BoauTENbHOCTU K JocTonHcTBaM USB nopToB oTHOCUTCS yA06CTBO
paboTbl C HUMU: He TpebyeTca BbIkNoYaTh 00opyaOoBaHME Nepesn CTbIKOBKOW, BO3MOXHO
NOAKITOYEHNE HECKOSBbKUX YCTPOMUCTB B OAHOMY NopTy. MHOrme moaenv coBpeMeHHOM
nepugepuinHoro obopyaoBaHNa MOryT NOAKIIYATLCS K NOpTamM 3TOro Tmna.

Kpome yHuBepcasrnbHbIX KOMMYHUKALMOHHBIX NOPTOB, NpeAHa3HavYeHHbIX Ans noboro
obopyaoBaHus, KOMMNbIOTEP MMEET ABa Cneumanm3npoBaHHbIX NOpTa ANa NOAKITHYEHUS
MbILUKX U KNaBmaTypbl — 370 NopTbl PS/2. [ipyrne ycTponcTBa K 3TUM nopTam He

NOAKINK4YarTCA.

NHdopmaums, npeactaBneHHas B uudpoBon hopme n obpabaTtbiBaemas Ha
KOMMbloTEPE, Ha3blBaeTCs AaHHbIMU. [locneaoBaTenbHOCTb KOMaH, KOTOPYHO BbINONHAET
KOMMblOoTEp B npouecce 06paboTkn JaHHbIX, HAa3biBaeTCs NPOrpamMmMon.

O6paboTka faHHbIX Ha KOMNbloTepe:

1. MNMonb3oBartenb 3anyckaeT NporpamMmMy, XpaHsLLyrcsa B 4OSITOBPEMEHHOW NamMATH, OHa
3arpyaeTtcd B ornepaTUBHYI U Ha4YMHaET BbINOSTHATLCA.

2. BbINOMNHeHMe: NpoLeccop cYUTbIBAET KOMaHabl 1 BbINONHAET nx. Heobxoammble
AaHHbIE 3arpyalTca B onepaTUBHYO NaMATb U3 JONTOBPEMEHHON NaMATU NN BBOAATCS
C NOMOLLIbIO YCTPONCTB BBOAA.

3. BbixogHble (MonyyeHHblE) AaHHbIE 3anNUCbIBAOTCA NPOLLECCOPOM B ONEPaTUBHYIO NN
AONTOBPEMEHHYIO NaMATb, a Takke NpeoCTaBNATCA NONb30BaTESNO C MOMOLLbIO
YCTPOWCTB BblBOAA MHGIOPMALINNA.

[ns obecneyeHns HPOPMaLNOHHOrO 0ObMeHa Mexay pasnNUyHbIMK YCTPOMCTBAMM
AOIMKHA ObITb NpefyCMOTPEeHa Kakas-To MarucTpanb 4518 nepemeLLeHns NoToKoB

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

10 10

WWHa OaHHEE

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

Maructpanb (cucTeMHast lIMHA) BKtoYaeT B cebst Tp MHOropaspsiaHbIe LWWHbI: LNHY
AaHHbIX, LUMHY agpeca U LWWHY yNpaBreHus, KoTopble NPeacTaBnsoT cobon
MHOronpoBOAHbIe NHMK. K MarncTpany noaknioyaTcs NpoLeccop v onepaTMBHas
namsaTb, a Takke nepudepuitHbie yCTponcTBa BBOAA, BbiBOAA U XpaHEHUS MHbopmaLumK,
KOTOpble 0GMeHMBaTCs MHOPMaLMe Ha MalIMHHOM si3blke (NMocrneaoBaTeNbHOCTAMM
Hynewn u eanHUL, B opMe 3NEeKTPUYECKUX MMMYTbCOB).

LLlnHa gaHHbIX. o 3TOW WMHE gaHHble nepenarnTca Mexay pas3fmiMyHbIMU yCTpOI‘/'ICTBaMI/I.

Hanpumep, cumTaHHble N3 onepaTMBHOM NaMSATM AaHHbIE MOTyT ObITb NepeaaHbl
npoLeccopy Ans o0paboTkM, a 3aTeM NoslyYeHHble AaHHble MOTYT OblTb OTNPaBMEHbI
obpaTHO B onepaTuBHYI NaMsTb AN XpaHeHus. Takum o6pa3om, AaHHbIe MO LKHE
AaHHbIX MOTYT NepefaBaTbCs OT YCTPOWCTBA K YCTPOMCTBY B N0OOM HanpasneHnu.
Pa3psgHOCTb WMHBI AaHHbLIX ONpeaensieTcs pas3psaHOCTbIo NpoLeccopa, To eCcTb
KONMYECTBOM ABOUYHbIX Pa3psaoB, KOTopble MOryT obpabaTbiBaTbCsl UM NepeaaBaThes
MpPOLIECCOPOM OAHOBPEMEHHO. Pa3psaaHOCTb NPOLLECCOPOB NOCTOSIHHO YBENMYMBAETCS MO
Mepe pasBUTUS KOMIMbIOTEPHOWN TEXHMKMN.

LnHa agpeca. Beibop ycTponcTea unm a4enkn namst, Kyaa nepecoiialnTca unm otkyaa

CUYMTBIBAKOTCA AaHHbIE NO WMHE AaHHbIX, NPON3BOANT NpoLeccop. Kaxaoe yCcTponcTeo
nUnn a4enka onepaTUBHOM NaMATU UMeET CBOW agpec. Agpec nepegaeTcd nNo agpecHou
LUMHE, NPUYEM CUrHarbl No Her nepefarTcsa B OQHOM HanpasneHum — OT npoLeccopa K
onepaTMBHOM NaMATU U YCTPOMUCTBaM (OAHOHaNpPaBneHHas WNHa).

PaspsaHoCTb WKWHBI agpeca onpegensetr obbeMm agpecyemon namatu (agpecHoe
NPOCTPAHCTBO), TO €CTb KONMMYECTBO O4HOBANTOBbLIX A4eeK OnepaTMBHON NaMATH,
KOTOpble MOTyT UMEeTb YHMKamnbHble agpeca.

LLivHa ynpaeneHus. Mo WnHe ynpaBneHust nepeaarnTcsl curHarbl, onpeaenstoLmne

Xapaktep o6MeHa nHopmaumen no maructpanu. CurHansl ynpaeneHus MokasblBatoT,
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KaKyto onepaumio — CYMTbIBAHME UMK 3anucb MHopMaLnmn U3 NamMaT — HYXXHO
NPOUN3BOANTb, CUHXPOHM3MPYIOT OOMEH MHpOpMaLmen mexay yCTpoMCcTBaMum 1 Tak ganee.
MoZaynbHbIV NPUHLMN NO3BOMSET NOTPEOUTENIO CaMOMYy KOMMIEKTOBATL HYXXHYI0 eMy
KOHbMrypaumo KoMnboTepa 1 NpoOM3BOAUTb NPU HEOOXOANMMOCTM €€ MOAEPHMN3ALNIO.
Kaxxgas otgenbHasa yHKUMS KOMNbOTEpPA peanm3yeTcs OOHUM UM HECKOMbKUMMU
MOAYNAMUN — KOHCTPYKTUBHO U (PYHKLIMOHANBbHO 3aKOHYEHHbIX 3N1EKTPOHHbIX 6TOKOB B
CTaHAapTHOM mcnonHeHun. OpraHnsaunsa CTPYKTYpbl KOMMbOTEPA HAa MOAYIbHON OCHOBE
aHanormyHa ctpoutenbcTBy 6n04Horo goma. OCHOBHbIMW MOLYNAMU KOMMNbOTEPA
ABMSATCA NaMsTb U npoveccop. NMpoueccop — 3T0 YCTPONCTBO ynpasnstowee padboTon
Bcex 6r1okoB komnbloTepa. [lencTemsa npoeccopa onpeaenstoTcs KoMaHgamm
NporpamMmbl, XpaHsiLLENCsa B NaMsTL.

MogaynbHas opraHmM3aumsi onupaeTcs Ha MarncTpasnbHbiv (LUMHHBIN) NPUHLMN 06MeHa
nHopMaumren mexay yCTponcTesamu.

MarunctpanbHO-MOAYbHbLIA MPUHUMN UMEET psg OOCTOMHCTB:

1. ans paboTbl C BHELUHMMW YCTPOMCTBAMM UCMOSb3YOTCA TE e KoMaHAbl npoueccopa,
4YTO 1 AN paboTbl C NAMATLIO.

2. NOOKNIYEHNE K MarucTpanu JONONHUTENbHbLIX YCTPONCTB He TpebyeT n3aMeHeHin B yxe
CYLLIEeCTBYIOLLMX YCTPOMUCTBAX, NpoLeccope, NnamaTu.

3. MeHsas cocTaB MOAyIien MOXHO U3MEHSATb MOLLHOCTb M Ha3Ha4YeHne KoMnbloTepa B
npouecce ero aKcnayatayuu.

[MpMHUMN OTKPLITOM apXUTEKTYPbl — NpaBuia NOCTPOEHUS KOMMNbIOTEPA, B COOTBETCTBUN C
KOTOPbIMU KaXXabl HOBbIM 610K A0MmKeH 6bITb COBMECTUM CO CTapbiM U NEerko
yCTaHaBNMBaTbLCS B TOM Xe MEeCTe B KOMMNbIOTEPE.

B koMnbloTEpE CTOMb Xe Nerko MOXHO 3aMeHUTb cTapble 6/10kM Ha HOBbIe, rae 6bl OHU HK
pacnonaranucb, B pesyrnbTate yero paboTta KoMnboTepa He TOSIbKO HE HapyLLIaeTCs, HO U1
cTaHoBUTCA Bonee NPon3BOANTENBHOW. DTOT MPUHLMIN NO3BOMSET He BblbpacbkiBaThb, a
MOLEPHM3MPOBATb paHee KynSieHHbI KOMMNbIoTEp, NIErko 3aMeHss B HEM ycTapeBLume
©nokn Ha 6onee coBepLUeHHbIE U YAOBHbIE, a Tak e npuobpeTaTb U yCTaHaBNUBaTb
HoBble 6roku. [pnyem BO BCex pasbeMbl A5 UX MOAKITOYEHUNA ABNSITCHA CTaHAAPTHLIMM

N He TpebYIOT HUKAKUX N3MEHEHUI B CAMOW KOHCTPYKLIMM KOMMbloTEpPa.

Boripocbi 01151 caMornposepKu:
1. YUTo rmaBHOE B 3TOW KOHGUrypaumm?
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2. KT0 13 Bac pasbupan cuctemHbii 650K 1 3HAEeT ero CTpoeHne?
3. UTto camoe rnaBHOE B CUCTEMHOM Groke?
4. UTO 3HaUMT MarncTpanbHO-MOAYITbHBLIN NPUHLMN?
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MpakTnyeckoe 3aHaTMe Ne3 Jlornyeckme oCHOBbI KOMMNbLIOTEpPA

Llenb 3aHamus:

1.|/|3yL|eHme JIOrTNM4eCKnxX aJieMeHTOB KOMMboTEPA N UX Tabnmy, UICTUHHOCTM.
2.I'IOCTpO€HMe Tabnmy UICTUHHOCTU NOMMYECKNX BbiCKa3blBaHUN.

3.I'IpI/IMeHFITb OCHOBHbIE (bOpMyJ'IbI 1 npasuia anre6pb| JTOTUKKN

4. HaYy4YUTbCA CTPOUTb JIOTNMYECKNE CXEMDbI

UcxodHble OaHHble: TeopeTnyecku matepmarn, Tabnmubl ICTUHHOCTU

CodepxxaHue u rnopsi0oK 8bINMOSIHEHUS 3a0aHUs:
N3yunTb TEOPETUYECKYIO YaCTb

BbinonHnTb 3agaHus

TeopeTnyeckasa 4yactb

Anrebpa norvku nosiBunack B cepegumHe XIX B. B TpyAax aHrMUMNUCKOro MatemaTumka
[bxopoxa byns.

Jloauyeckoe ebickasbieaHue — 3TO Noboe NoBecTBOBATENIbHOE MNpearioXeHne, B
OTHOLLEHUM KOTOPOro MOXHO OAHO3HAYHO CKasaTb, UCTUHHOIO OHO UIK NOXHO. [Npu aToM
He BCHAKOe NnpeasioXeHne ABMsieTCa NIOrMYeckumM BbiCKasblBaHMEM. Hanpumep, «XopoLumn
CTYLEHT» HE SIBMISIETCH NOrMYeCKNM BbICKa3biBaHMEM, TaK Kak HEBO3MOXHO CyauTb 06 ero
WUCTUHHOCTM WK JIOXXHOCTU, a BbiCKasblBaHMWe «/BaHOB — XOPOLUMK CTYAEHT» SABNSAETCS
NOrM4YEeCKNM BbICKa3biBAHNEM.

YnotpebnsiemMble CrioBa 1 CIIOBOCOYETAHUSA «HEY», «U», «UU», «ecriu, moy», «moeda
U mosibko moaday» NO3BONSAT U3 YXXe 3aJaHHbIX BbiCKasblBaHU CTPOUTb HOBbIE. Takue
cnoBa M CriOBOCOYETaHWA  HasblBalOmMcs  sloeudeckumu  cesiskamu. [lpn  aTOM
BbICKa3blBaHWNS, 06pa3oBaHHbIE U3 OPYIMX BblCKa3blBAHUIN C NOMOLLbIO NOMMYECKUX CBA3OK,
Ha3blBaOTCA cocmasHbIMU. BbiCkasblBaHMe, HE SIBNSAIOLEECS COCTaBHLIM, Halbleaemcs
ar1eMeHmMapHbIM.

[Ons Toro 4tobbl obpaliaTtbCA K NOrMYECKMM BbICKa3blBAHMSM UM Ha3Ha4daroTCs
nmeHa. Hanpumep, 4epes A o603Hauum BbickasbiBaHne «[llets Obin Bo ®PpaHuumny, a
yepes B BbickasbiBaHue «[leTa 6bin1 B MTanum». Torga coctaBHOE BbiCKa3dbliBaHWE MPUMET
Bug - «feta 6oin n Bo PpaHumn, n B Utanuuny, ganee MoxHo 3anucatb kpatko: «A U By.
3pecb U — noruyeckas cBsA3ka, A,B — normyeckne nepemMeHHble, KOTopble MOryT

NPUHUMATb TOJIbKO ABa 3HA4YeHUA: UICTUHHA U JTOXb, obo3Ha4aemble 1 1 0.
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B anre6pe JIOTMKN BbICKa3biBaHNA MOTYT NMPpUHUMaTb NAULLb ABa 3HAaYeHUA: UCTUHHA

—1 unoxb — 0.

Pa60Ty NOrMYEeCKNX 3f1IEMEHTOB OMNUCLIBAIOT C MOMOLLbIO Tabnny, UICTUHHOCTM.

Tabnuuya ucmuHHOCmMu — 37O TabnMyHoe npeacTaBfieHNe NOrMYEecKoW CXembl
(onepauun), B KOTOPOM NEPEYNCEHbl BCE BO3MOXHbIE COYETaHUS 3HAYEHUI UCTUHHOCTM
BXOAHbIX CUrHanoB (onepaHaoB) BMECTe CO 3HAa4YEHMEM WCTMHHOCTU BbIXOAHOrO CUrHana
(pe3ynbTaTa onepaunm) Anst Kaxaoro U3 3TUX CoNeTaHWi.

1. Onepauumn ¢ NOrM4eCKMMU BbiCKa3bIBaHUAMM

C nornyeckMmmn BbiCKa3biBaHUSIMM MOXHO MPOM3BOAMTL CrieayoLmne onepawmm:

1. Onepauus ompuuyaHusi.

Onepauus, Boipaxxaemas cnosomMm HE, HasbiBaeTcs oTpuuaHmem, nnu MHBepcuen, n
0003Ha4YaeTcsa YepTon Hag BbiCKa3blBAHUEM MU 3HAKOM —.

Tabnuua 1. Tabnmua NCTUHHOCTM NOrMYECKOro OTpULaHNSA

AlAa
0|1
110

2. Onepauyusi KOHbIOHKUUU.

Onepauns, Bblpaxaemasa cBs3kon W, HasbiBaeTcs  COeAMHEHMEM, UMK
KOHDBIOHKLMEN, WUNU FOMMYECKMM YMHOXEHMEM, M obo3HayvyaeTcs 3HakoM «&» (MOXeT
ob603HavYaTbCs 3HAKOM «A» UNn «-». BbickasbiBaHne F=A&B UCTMHHO TONbKO TOraa, Koraa
oba Bbicka3biBaHUS A 1 B NCTUHHBI.

Tabnuua 2. - Tabnmua NCTUHHOCTU NIOrMYECKOro YMHOXEHUS

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

3. Onepauusi QU3BHOHKUUU.

Onepauus, Bblpaxaemasa cBsskon WJIA, HasbiBaeTca pasgeneHuem, unm
AN3BIOHKLMEN, WUMNN JNOTMYECKMM CIOXKEHMEM, N 0603HaYaeTCss 3HaKOM «Vy» (Mnn «+»).
BbickasbiBaHne F=AVB noxHo Ttorga v Tonbko Toraa, korga oba BbickasbiBaHua A u B
NOXHb.

Tabnuua3. -Tabnuua NCTUHHOCTU NTOMMYECKOro CIOXEHNS

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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F=AvB
0

—‘—‘OO}
O~ |Oo|o

1
1
1

4. Onepayus umnnukayuu.

Onepauusa crnefoBaHus, BblpaXaemasi CBA3KaMU «ECIU..., TO», «U3 ... criegyeT»,
«... BNneYeT ... », HasblBaeTca uMNIMkaumenm un o0603HAYaeTCa 3HaAKOM «—>».
BbickasbiBaHne A—>B noXHo Toraa n Tonbko Toraa, koraa A UCTUHHO, a B noxHo.

Tabnuua 4 - Tabnmua NCTUHHOCTU JIOrMYECKOM (PYHKLMU MMNIMKaLMK

B | F=A->B
1

_\_\oo>

1
0
1

5. Onepayus aksusaneHyuu.

Onepaums paBeHCTBa, BblpaxaemMas CBA3KaMM «Torda W TOMbKO Torgay,
«HEeobxoauMo N AOCTAaTOYHO», «... PABHOCWUIIBbHO ...», Ha3blBAaE€TCH 3KBUBANEHUMEN, UMK
JBOMHON UMMNUKaunen, n obos3HavyaeTcsa 3HakaMm «<<» Unn «~». BbickasbiBaHne A«B
WCTUHHO TOrAa m TOMbKO Toraa, koraa 3HadeHus A n B coBnagator.

Tabnuua 5 - Tabnuua MCTUHHOCTU SKBUBANEHLUN

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

MopsaoK BbINOSIHEHUA NOrMYECKUX onepaumi 3agaeTcs KpyrfibiMu Ckobkamu, HO
ANA yMEeHbLUEHMS 4ucna CcKobOK [OroBOpPUIIMCb cyYUTaTb, YTO CHavana BbINOMHAETCH
onepaumsa otpuuaHue (HE), 3atem koHbloHkumm (M), 3atem gusbtoHkumm (UITN) n B
nocrneaHIo oyepenb - UMNANKaunn. 3To Ha3biBaeTCs NPUOPUTETOM OnepaLnii.

[MopsAoK BbINOMHEHMS NTOrMYECKNX Onepaunii B CIIOXKHOM FIOrMYeCKOM BbIpaXXEHWUN:

1. NHBepcuns;

2. KOHBIOHKLUS;

3. ON3bIOHKUUS;

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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4. imnnukauus;

5. OKBMBanNEeHTHOCTb.

[Ons un3MeHeHuss yKasaHHOro nMopsiaka BbIMNOMIHEHUS FIOMTMYECKUX  Oonepauun
NCMONb3YHTCA CKOOKM.

2. OCHOBHbI€ 3aKOHbI anreépbl NOrnMku

B anrebpe norvku BbINOMHATCA Criedyrowme OCHOBHbIE 3aKOHbl, NMO3BONSAOLME
NpPoOBOAMTbL TOXOECTBEHHblE MNpeobpa3oBaHUs (YNPOLLEHUS) JTIOrMYECKUX BbIPaXXeHUN,

nokasaHHble B Tabnuue 2.1. 3akoHbl anredpbl OrMKn

3aKkoH oA «ATH» ‘ amna «»
1. IBoiiHOTO OTPHUIAHHA A=A
2. IlepeMecTHTENBHBIH AvB=BvA A&B=B&A
3. CoueTaTensHEIH (AvB)yvC=AviBv(O) (A&B)&C=A&K(IB&C)
4. PactipemenHTeIBHEI (AvB)&C=HA&C)v(B&C) | (A&B)vC=Av(C)&(BvC)
5. 3axonsl 1e Moprana Av B=A&B A&B=A v B
6. HoemmorenTHOCTH Av A=A A&A=A
7. HexmodueHNA KOHCTAHT Avi=l:Av0=A A&l=A: A&0=0
8. IIpotuBopeuna — A&A=D)
0. VcxkmroueHHE TPETBETO Av A=1 —
10. TTormomeHnA Av(A&B)=A A&AvBFEA
11. Hexmouenna (A&B)v (A&B)-B (AvB)&A v B)-B
12. KonTpanoszumnmn (A=>BHB<«< A)
3adaHus

Ne 1. Kakue w3 npennoxeHun 4BnsTCA BbiCKasbiBaHMsMn? Onpegpenute ux
NCTUHHOCTL. OnpegenuTe TUN BbiCKa3biBaHUA: obLlee, YacTHOE UK eANHUYHOE.
1. Bce conpatbl xpabpblie 10. Bce meTannsl NnpoBOAAT TeNNo
2. HekoTopble y4EeHMKN OBOEYHUKMU
3. Bce aHaHachbl NpuATHbI Ha BKYC
4. HekoTopble Mou Apy3bs cobupatoT
MapKu
5. Bce nekapcrtea HeNpUATHbI Ha BKYC
6. A — nepBasd bykBa B andgasute
7. HekoTtopblie megsean — bypble
8. Turp — XuwHoe X1BOTHOE
9. Y HeKOoTOopbIX 3Men HeT SO0BUTbIX

3ybos

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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Alm —A AVB A&B A—B A—B
HHBEPCHA | JIMFBIOHKIHA | KOHBIOHKIHS | MMIUIHKALMS | DKBHBAICHIUA
00 1 0 0 l |
0|1 1 l 0 l 0
110 0 l 0 0 0
1]1 0 1 l l 1

I'Ipvlmep. Kakoe ns npuBeneHHbIX UMEH yAOBNETBOPAET JIOTMYECKOMY YCIOBUIO:

- (nocnegHas OykBa rnacHass — nepBasi OykBa cornacHas) & BTopasi 6yksa

corfacHada

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

Hraa Xl X2: X3 Kl=X2 | AX1—=X2) | AX]—=X2)&XN3
nocoeaHas OyKEa nepeas OyKBa BTOpas OYKEa
romacHas COormacHas COormacHan
Hpuna I 0 1 0 l l
Aprém 0 0 | 1 0 0
Crenan 0 1 | 1 0 0
Mapus I 1 0 1 0 0
Ne 2. a) Kakoe u3 npuBEOEHHbIX Ha3BaHWA >KMBOTHbLIX YAOBMETBOPSET

NOrMYeckoMy YCIoBUiO

—(ecTb Markmi 3Hak & (BTopasi Oyksa rmacHasa — nsatas Oyksa cornacHas))
1) MEABE[Db 2) BbIXYXOJ1b 3) MYPABBE/L 4) OBE3bAHA

6) Kakoe u3 npuBeaeHHbIX MIMEH y40BNETBOPSIET IOMMYECKOMY YCIOBUIO

“(nepBas GykBa rnacHasa — nocnegHas 6ykeBa rnacHas) & BTopas Oykea

cornacHas

1) UPVIHA 2) OJIET 3) CTEMAH 4) UTOHA

B) Kakoe 13 npmBefeHHbIX UMEH YAOBNETBOPSET NIOrMYECKOMY YCIOBUIO:

- (nepBast bykBa cornacHaas — BTopas OykBa cornacHas) & (npeanocnegHsas

OykBa rnacHast — nocnegHas 6yksa rrnacHas)
1) KPUCTUNHA 2) MAKCUM 3) CTEINAH 4) MAPUA

PelieHne nornveckmnx Bblpa)KeHI/II7I NMPUHATO 3anncbiBatb B BUae TEGHMH

UCTUHHOCTU

— Tabnwuu,

B KOTOPbIX MO [AEWCTBUSIM MOKa3aHo,

Kakne

3Ha4YeHun4d

NPUHUMAET JI0r’M4YeCKOE BblpakeHne rnpm BCe€X BO3MOXHbIX Ha60an ero nepeMeHHbIX.

Mpu cocTtaBneHun TaGNULbI

MCTUHHOCTU AONn4d JIOTMYECKOro BblpaXXeHnsd

Heobxoanmo YunTbiBaTh N1OPAAOK BbINOJTHEHUA NTOrMYECKUX onepauun, a UMEHHO:

1.

JEeNcTBUs B ckobkax,

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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MHBEpCUN (oTpuLaHue),
& (KOHBIOHKLUMA),

vV (A3 BIOHKUUA),

=> (MuMNauKauus),

2 T

<=> (3KBUBAJIEHTHOCTb).

AnroputMm coctaBneHusa Tabnamubl UICTUHHOCTMU:

1. BbISICHUTb KONMMYECTBO CTPOK B Tabnuue (BbluucnseTcsa kak 2", roe n —
KONIMYECTBO NepPeMEHHbIX + CTPOKa 3arosioBKOB CTONOLIOB).

2. BbIACHUTb KONNYeCTBO CTONOLIOB (BbIYMCIAETCS KaK KONIMYECTBO NepeMeHHbIX
+ KONMYECTBO JTIOrMYECcKMxX onepauunmn).

3. YcTaHoBUTb NocneaoBaTenbHOCTb BbIMOSIHEHUS] NOrMYECKUX onepauni.

4. MocTpouTb Tabnuuy, ykasbiBasi Ha3BaHUSA CTONBGLOB M BO3MOXHble HabopbI
3HA4YEeHUMN NCXOOHbIX NOMMYECKNX NEPEMEHHbIX.

5. 3anonHuTb Tabnuuy NCTUHHOCTKU NO cToNn6uam.

6. 3anucaTtb OTBET.

Mpumepsbi.

1. CoctaBum Tabnuuy mMcTuUHHOCTU Onsa cdopmynbl «A mnn B nnu He By,
KoTopasi comoepXuT OBe nepemeHHble A n B. B nepBbix gByx crtonbuax Tabnuupbl
3anuemM 4YeTbipe BO3MOXHbIX Mapbl 3HAYEHUA ITUX MNEPEMEHHbIX, B MNOCneayLwmnx
cTonbuax — 3Ha4YeHUa NPOMEXYTOUHbIX dOPMYyN 1 B NocnegHem ctonbue — 3HaveHne
doopmyIbl.

dopmyny nepenuieM B TepMmnHax anrebpbl noruku: AVBVB

B pesynbTtate nonyyum Tabnuuy:

[MpomMexyTouHble
lMNepemeHHble nornyeckue dopmyna
dopmyIbl
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. bopmyna AVB VB ABMSIETCA TOXAECTBEHHO UCTUHHOW.

LIOKyMeHm yripasrnsiemcsi poepaMMHbIMu cpedcmeamu 1C: Kommeox
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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Mpumep 2
MocTtponm Tabnvuy NCTUHHOCTK Ans BbipaxeHus F=(AvB)&(7Av-B).
1. KonnyecTso cTpok=22 (2 nepeMeHHbIX+CTpoKa 3arofoBkoB CTON6L0B)=5.
2. Konu4yectBo crtonbuos=2 norndyeckue nepemeHHble (A, B)+ 5 norndeckmx
onepauun (v,&,7,v,7) =7.
3. PacctaBym nopsigokK BbINOSIHEHMS onepaunin: 1 5243
(AvB)&(TAv B)

4-5. NocTtpoum Tabnuuy 1 3anosHMM ee no ctonbuam:

AvB | "A | "B | 7AvB (AvB)&(7Av-B)
0
1
1
1

AAO°>

=O|~o(W

0
1
1
0

QIO|—~|—
OoO|—=|O|—
(@) =Y =N

6. OteeT: F=0, npn A=B=0 n A=B=1

Mpumep 3
[MocTponm Tabnuuy MCTUHHOCTM ANt IOrMYecKoro BolpaxeHns F=EXvY&-Z.
1. KonuuecTBo cTpok=23+1=(3 nepeMeHHbIX+CTpOoKa 3arofnoBkoB cTonbLos)=9.

2. KonuyecTtso cTonbuoB=3 nornyeckne nepemMeHHble+3 fiormyeckmx onepaumm =

3. YKaxxeM nopsifaok 4ENCTBUN: 3 21
XvY &Z

4-5. NocTtpoum Tabnuuy 1 3anonHMM ee no ctonbuam:

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

3adaHue:

MocTtponTtb TabnMLy NCTUHHOCTU PyHKUMUKN F

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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I | F=avBv(avc) 16 | F=4<CVvB— 4
2 | F=45BvC 17 | F=4e>CvB—>4
3 | F=Bvliec) 18 | F=(4<C)v(B—>4)
4 | F=Bv(40) 19 | Fraocv(B—3)
5 | F=4AB—=BAC 20 | F=4<(CvB—>A4)
6 | F=AAB<>BvVC 21 | F=(doclvB>4
7 | F=(avB)\E>C) 2 | F=3olcvE—a)
8 Fz(A—)E)vC 23 | F=anlBC)rc
9 | F=BvC&:AVC 2 | F=un(Bod)ve
10| F=Bv(4AC—>B) 25 | F=(cvEBN(Eve)
11 | F=4vB—BvC 26 | F=4—Bv(C—B)
12| F=4AB<BVC 27 | F=(4nB>B)rlcvE)
13 FzA—}EVGvC‘) 28 | F=Bv(4oO)AC
14 | F=4AB—>BvC 29 | F=4AB—>BAC
15 | F=Bv(deC)ad 30 | F=4AB<-BVC

Jloeuyeckuli anemeHm Komrbomepa — 3TO YacCTb 3MEKTPOHHOW JIOrMYEeCKOM
CXeMbI, KOTOpas peanuayeT afieMeHTapHYH NOrMYeCcKyro YHKUUIO.

Jlornyecknmmn anemMeHTamn KOMMbIOTEPOB SABMAOTCA JMEKTPOHHbIE CXembl W,
WIKn, HE, N-HE, WJTU-HE v ap. (Ha3biBaeMble Takke BEHTUNSAMUN), a Takke Tpurrep.

C NOMOLLBID 3TUX CXEM MOXHO peanu3oBaTtb fOOYH NOrMYeckyo yHKLUIO,
onucbiBatoLLyto paboTy ycTponcTB KomnbioTepa. OObIYHO Yy 3NIEMEHTOB ObiBaeT OT 2 A0
8 Bx040B M 0avH 1nn ABa Bbixoda. YTobbl NpeacTtaBuTb ABa NOrMYecknx coctosHus 1 m
0, cooTBeTCTBYWOLINE MM BXOAHble W BbIXOAHblE CWUrHanbl UMEKT OOUH U3 OBYX
YCTaHOBJEHHbIX YPOBHEN HanpsikeHus, Hanpumep 5 n 0 B. Bbicokuin ypoBeHb 0ObIYHO
COOTBETCTBYET 3HAYEHUIO «UCTUHHAY» (1), @ HU3KNIN — 3HAYEHMIO «noxb (0).

Kaxablh normyeckmin anemMeHT MMeeT CBOe YCroBHOe 0603HayeHue, KoTopoe
BblpaxaeT ero fnornyeckyto yHKUMIO, HO He YKasblBaeT Ha TO, Kakas 3feKTPOHHas

cxXemMma B HEM pearin3oBaHa. 3710 yrnpouwaeT 3annmMcb U MNOHNMMaHNE CITOXXHbIX CXEM.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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Pa60Ty NOMMYECKNX 3NIEMEHTOB OMUCBLIBAKOT C MOMOLLBbID Tabnuy MCTUHHOCTW.

OcHoBHble CTPYKTYPHbIE CXEMbl JNIOTMYECKUX 3JIEMEHTOB KOMIMbKOTEPA N UX Tabnuubl

WCTUHHOCTW, NpeAcTaBneHbl B Tabnuue 3.1.

Tabnuua 3.1. - CTPYKTYpHbIE CXEMbI IOMTMYECKNX ANIEMEHTOB KOMMbOTEPA

| C.51/232

YcnosHOE CrpyerypHas cxema | CtpyeTypHas cxeMa | Tabmuma HCTHHHOCTH
obozEadgeHHE (oTedecTBeHHOR obo- | (zapybemuoe 000-
3HaTCHHE) IHATICHHE)
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(AVB)
A— 1 0 0 0
—Y D 0 1 1
B— 1|0 1
1 1 1
HE AlYQA
A— oY _D"_ 0 | 1
1 0
H-HE A|B | Y
A— & — 0 0 1
oY _} 0] 1 |1
B— 1] 01
1 1 0
A|B | Y
A— 1 0 0 1
WIW-HE oY D— 0110
B— 1|00
1 1 0
Hexmogaromee A B Y
HITH 0 0 0

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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Hexmogaiomee

o—Y
B_

MovyemMy HEO6XOOMMO YMETb CTPOUTb JIOTMYECKME CXEMbI?

el =1 =1
=1 =1 )
I E=1E=1

[leno B TOM, 4YTO U3 BEHTUMEN COCTaBNAT Gonee CrnoXxHble CXembl, KOTopble
NO3BOMSOT BbIMOMHUTL apudPMETHUYECKNE OnepaLun 1 XpaHuTb MHopmaumio. Mpryem
CXeMy, BbINOJTHAIOLLYIO onpefeneHHble yHKLUUN, MOXHO MOCTPOUTb M3 PasfiMyHbIX MO
cCoyYeTaHM W KonuyecTtBy  BeHTunen. [losTomy  3HayeHne  popManbHOro
npeaCcTaBfeHns NIOrMYEeCKOn CxeMbl Ype3BblHanHO Benmko. OHO HeobxoaMmo Ans TOoro,
4yTO6blI paspaboTyMk wMMen BO3MOXHOCTb BblbpaTb Haubonee noaxoAdAWMA emy
BapMaHT NOCTPOEHUA cxeMbl 3 BeHTunen. MNMpouecc paspaboTkm obuien norn4yeckomn
CXeMbl YCTPOMCTBA (B TOM YMCIle U KOMMNblOTEPA B LIENIOM) Takum 06pa3omM CTaHOBUTCS
nepapxnuyeckum, NpuYEM Ha Kaxaom CrieayloleM YPOBHE B KayecTBE «KUPMUYMKOBY
NCMONb3YyHTCA NOrMYECKME CXEMbI, CO3[aHHbIE HAa NpeablayLLeM aTane.

Anrebpa norvkn gana B pyKM KOHCTPYKTOpaMm MOLLHOE CpeacTBO pa3paboTku,
aHanmMsa 1 COBEPLUEHCTBOBaHUA fOrM4yecknx cxem. B camom pene, ropasgo npotlde,
ObICTpee 1 gelueBrne n3ydaTtb CBOMCTBA M 4OKa3bliBaTb NPaBUbHOCTb paboTbl CXEMbI C
NOMOLLLIO Bblpaxawllen ee GopMynbl, YemM co3gaBaTb pearibHoe TexXHU4YeCcKoe
yCcTponucTBo. WMMEHHO B 9TOM COCTOUT CMbICnT  No6Oro  mMartemaTuyeckoro
MOAENMPOBaHKSI.

Jlornyeckne cxembl Heob6XO0OMMO CTPOUTb M3  MUHMMArbHO BO3MOXHOIO
KOnmMyecTBa 3MIEMEHTOB, YTO B CBOK o4epedb, obecneumBaeT 6OnbLUyd CKOPOCTb
paboTbl 1 yBENMUYMBAET HALEXKHOCTL YCTPONCTBA.

AnroputmM NnOCTPOEHUSA NOrMYECKMUX CXEM:

1) OnpenennTb YNCNO NIOrMYECKUX NEPEMEHHDIX.

2) OnpegenuTb KONMYecTBO 6A30BbIX NOMMYECKUX OnepaLmn n nx Nopsaok.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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3) W3obpasutb Ana Kaxgou JorMyeckon ornepauun COOTBETCTBYIOLWNN en
BEHTUMb.

4) CoeanHNTb BEHTUNN B NOPSAKE BbINONTHEHNA NOMMYECKMX onepawmn.
Mpumep 1
CocTaBuTb NIOrNYECKyto cxeMy Ans Normyeckoro BolpaxeHnd: F=XvY&X.
1) [Be nepemeHHble — X 1 Y.
2) [Be nornyeckune onepaumm: 13 2

XVY&X.

3) CTpOI/IM CXemy, coeguHAdA BEHTUITM B nNopdnke BbINOJIHEHUA JTOrMYeCKUxX

onepauum:
Y ————p
& >
X >
1
Mpumep 2

[MocTpoKnTe NOrMyYeckyrd Cxemy, COOTBETCTBYHOLLYIO JIOrMYECKOMY BbIPaXEHUIO
F=X&Yv(YvX).

Bbluncnutb 3HaveHus Bolpaxenus ansa X=1, Y=0.

1) NepemeHHbIx gBe: Xn'Y.

2) Jlormyecknx onepauum YeTbipe: KOHbIOHKUMSA, ABE AN3BIOHKLUUN U OTpULIaHKE.
Onpepgensiem NnopsaokK BbINOSIHEHWST OnepaLuni:

143 2
X&Yv 7(YvX).

3) Cxemy cTpoum cneBa HanpaBO B COOTBETCTBUM C MOPSIAKOM BbIMOSIHEHUS

NOrMyecknx onepauun:

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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1—..1] 0
o ———”

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

BoinonHum obpaTtHoe 3apgaHuve. [aHa normdeckas cxema. Heobxoaumo
NOCTPOUTbL MO HEW NOMMYECKOE BbIPaXKEHME.

Mpumep - 3agaHne 1.
A

F
o [ w5
—

Jlornyecknx nepemeHHbIxX Ha cxeme ase (A n B), BeHTUnen aea: ogmMH MHBEPTOP,

OOVH OU3bIOHKTOP. CTPOMM FOrMYECKyr0 CXeMy B MOPSAKE BbIMOMHEHUS NOrMYeCcKmX
onepauun.

F=-BVA

Mpumep - 3agaHue 2.

MocTpoKTe NOrMYECKY0 CXEMY, COOTBETCTBYIOLLYIO NTOMMYECKOMY BbIPAXEHUIO U

HanguTe 3Ha4YeHne NormM4YecKoro Bblpa>KeHu4d.

A 1

2 ;_1*& F
, L
C .

F=(AVB)&(D&C)

3aodaHue 1
[MocTponTe NOrnyYeckyto cxeMy, COOTBETCTBYIOLLYIO JTOTMYECKOMY BbIpaXXeHUIo, U

HanguTe 3Ha4YeHne NnormM4yecKoro Bblpa>XeHnA:

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx




MO-35 02 11-00[.08.113

KMPK BIrAP® ®Ir'b0OY BO «KI'TY»

NHOPOPMATUKA

| C.55/232

1)
3)
5)
7)
9)

F = (A&B)V(B&C)V(A&C)
F = (A&B)V(B&C)V(A&C)
F = (A&B)V(B&C)V(A&C)
F = (A&B)V(B&C)V(A&C)
F = (A&B)V(B&C)V(A&C)

11) F = (A&B)V(B&C)V(A&C)

3adaHue 2

) F=(A&B)V(BVC)&(A&C)
4) F = (A&B)V(B&C)V(A&C)
) F=(A&B)V(BVC)&(A&C)
) F=(A&B)V(B&()V(A&C)

10) F = (A&B)V(BVC)&(A&C)

12) F = (A&B)V(B&C)V(A&C)

Mo nornyeckom cxeme COCTaBUTb JIOrMYECKYO PYHKLNIO

Tk

] =

E‘l_l

_—
B

& 1 it Yl

E

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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B |
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A & A
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e ],.-r B 3

e FiaB)
= Trf]

1 4 Z
1

Bbi1800bI u npedrioxeHus o npodenaHHoU pabome:

A lm 1;1

CodepxxaHue omyema:

1. HaumeHoBaHMe npakTnyeckoro 3aHATUS
Llenb 3aHATMSA

BapwvaHT 3agaHus

Cnucok ncnoJyib3yemMblX NCTOYHUKOB

o > D

BbiBoAbl M NpeanoxeHus

Boripocbi 0151 caMornposepKu:

1.4710 Takoe nornyeckoe BbiCKa3biBaHME?

2. Nepeuncnurte oCHOBHbIE BUHAPHbIE NTOrMYECKME onepaunmn 1 CBA3KMW.
3. OnunwunTte onepaumio nHeepcumn — HE.

4. OnuwmnTe onepaumo KOHbOHKUMN — U,

5. OnuwnTte onepaumio An3bloHKUnKn-UIN.

6 Kakue 6bIBaloT normyeckne BblpaeHnsa?

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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7 Yto Takoe anrebpa normkn?

8 MNoHsaTre n o60o3HavYeHne NHBEPCUN.

9 Tabnuubl ICTUHHOCTU MHBEPCUN

10 MNoHATME N 0603HAYEHNE KOHBIOHKLINN.
11 Tabnuubl NICTUHHOCTU KOHBIOHKL MW,
12 MNoHATMe n 0b603HaYeHNe AN3BIOHKLNN.
13 Tabnnubl ICTUHHOCTU AN3BIOHKLNUMN.

14 Cnocob n3aMeHeHus nopsaaka AefcTBUN B NOrMYECKUX BbIPaXXeHUSIX.

ﬂpaKTquCKoe 3aHaTne Ned KOAMpOBaHMe AdHHbIX pa3nUM4HOro BuAaa. nx
npeacTaBrieHne B KOMMNbLOTEpe.

Lenb 3aHamusi:
M3yuntb cnocobbl npeactaBneHns TEeKCTOBOMW, rpaduyeckon, 3BYKOBOW
WHopMauum un BuAeouHOpMauuK, HayuuTbCA 3anucbiBaTb  WHQOPMaUUIO B

Pa3siInvyHbIX KOOANPOBKaX.

UNcxoOHble OaHHbIe:

PaspaToyHbin maTtepuan

CodepixaHue U nopsidoK 8bINOSIHEHUS 3a0aHUusi:
N3yunte TeopeTmnyeckyto 4YacTb

BbinonHuTe 3aganus.

TeopeTuyeckas 4yactb

Bca wuHdopmaums, koTopywo obpabaTtbiBaeT KOMMNbOTEpP, [OOMMKHA ObiTb
npencraBneHa ABOUYHbIM KOAOM C momouwlbio AByx umcdpp 0 m 1. 3T aBa cmmBona
NPUHATO Ha3biBaTb ABOUYHbIMU Lmdpamu nnm butamm. C nomowbio AByx umncp 0 n 1
MOXHO 3akogupoBaTtb nboe coobuieHne. OTO SBUMAOCbL MPUYUHOM TOro, 4YTO B
KoMmnbloTepe ob6a3aTtenbHO [OMMKHO ObiTb OpraHM3oBaHHO [ABa BaXHbIX npoLuecca:
KoanpoBaHWe U AeKO4MPOBaHME.

KogunpoBaHme — npeobpasoBaHne BXOOAHOM WHdopMauunm B  copmy,

BOCIMPUHMUMAEMYIO KOMMNbOTEPOM, TO ECTb ABOWYHbIN KOA.
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dekoanpoBaHue — npeobpasoBaHMe OaHHbIX U3 OBOMYHOrO Koga B hopmy,
MOHATHYIO YEnOBEKY.

C TOYKM 3peHns TeXHUYECKOW peanusaumm Ucronb3oBaHWe OBOUYHOW CUCTEMbI
CUMCneHus ans KoaMpoBaHUA MHGOpMaLMn okasanocb HamHoro 6onee npocTbiM, Yem
npuMeHeHne apyrmx cnocobos. [lencTBuTenbHO, yaoOHO KoaMpoBaTb MH(OpMaLno B
BMAe nocrnegoBaTeribHOCTU Hyfnen N eanHnLY, ecnu NpeacrTaBuTb 3T 3HAYEHUS Kak ABa
BO3MOXHbIX YCTOMYUBbLIX COCTOSIHUS SNIEKTPOHHOIO 3fIEMEHTa:

0 — oTCyTCTBME 3NEKTPUYECKOrO CUrHana;

1 — HanNU4ne aNEeKTPUYECKOro curHana.

OTNU COCTOSIHUSA nerko pasnuyatb. HegoctaTok ABOWYHONO KOOUPOBAHUS —
ANWHHbIE KOAbl. HO B TEXHMKe nerye MMeTb Aeno ¢ 60nblMM KONMMYECTBOM MPOCTbIX
3IEMEHTOB, YeM C HEBOMBLUNM YMUCITOM CHOXHbIX.

CnocoObl kKogupoBaHMA U AeKkoaupoBaHUA MHopmauum B KoMnbloTepe, B
nepBylo ouepenb, 3aBUCUT OT BuAa MHPOPMALMU, a UMEHHO, 4YTO AOJIKHO
KOAUPOBATbLCA: YMcna, TEeKCT, rpadmyeckme n3obpaxeHns Unm 3ByK.

AHanoroBbIN U AUCKPETHbLIA CNOCOO6 KOAMPOBaHUSA

Yenosek cnocobeH BoCMpMHUMAaTbL U XpaHUTb MHdopMauuio B popme obpasoB
(3puTENbHbIX, 3BYKOBbIX, OCA3aTeSIbHbIX, BKYCOBbIX W OOOHATENbHbLIX). 3pUTEnbHbIE
obpasbl MOryT 6bITb COXpaHeHbl B BUAe nsobpaxeHunin (pUCyHKoB, dotorpadumi n Tak
Aanee), a 3ByKOBble - 3a(PMKCMPOBaAHbl Ha MMACTUHKAX, MarHUTHbIX NIEHTaX, fasepHbIX
anckax u Tak ganee.

MHpopmauma, B TOM uucne rpacduyeckass M 3BYyKOBad, MOXET OblTb
npeacrtaBneHa B aHanoroBoM  unu  guckpetHom  ¢opme. [lpu  aHanorosowm
npeacraBfieHUn  usnyeckas BenvyYuMHa NpuvHMMaeT BeCcKOHEeYHOe  MHOXEeCTBO
3Ha4YeHU, MNpuYeM ee 3Ha4yeHUs U3MEHSAITCS HenpepbiBHO. [lpy  OUCKpeTHOM
npegcrasrieHMn uandeckas BennymHa NpPUHUMAaET KOHEYHOE MHOXECTBO 3HayYeHwun,
npuyemM ee BenMYnHa N3MeHsSeTcs ckavykoobpasHo.

Mpumepom aHanoroBoro npeactaBneHna rpaduyeckon MHOPMaLUM MOXET
CNY>XUTb, HAaNpUMep, >XMBOMUCHOE NOSIOTHO, LBET KOTOPOro U3MEHSETCS HENpPepbIBHO, a
ANCKPETHOro — u3obpakeHne, HamneyaTaHHOE C MOMOLLbID CTPYMHOro npuHTEpa U
cocTosilee U3 oTAenbHbIX TOYEeK pasHoro useta. [pymepom aHanoroBoro XpaHeHus

3BYKOBOW MHpopMaLIMK SIBNSIETCS BUHWUMOBAs NacTMHKa (3ByKOBasi AOPOXKKA U3MEHSIET
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CBOK POPMY HENPEPbLIBHO), a ANCKPETHOrO — ayaAmMO KOMMaKT-AUCK (3ByKOBasi LOPOXKa
KOTOPOro COOEPXMUT y4HaCTKM C pasfIMyHON OTpaxatoLlen crnocoBHOCTbLIO).

lMpeobpasoBaHne rpaduyeckon n 3BYKOBOM WHGOpPMaLMM W3 aHaroroBow
opMbl B AMNCKPETHYK MNPOM3BOAMTCA MNyTEM [LUCKpPeTM3auuu, TO eCTb pasbueHus
HenpepbIBHOIO rpadnyeckoro n3obpaxeHnsi 1 HENPEpPbIBHOIO (aHanoroBoro) 3ByKOBOMO
curHana Ha oTAenbHble 3anemeHTbl. B npouecce auckpetvsaumm nNpov3BOAUTCS
KoaMpoBaHMe, TO €CTb MPUCBOEHME KAXAOMY 3IEMEHTY KOHKPETHOro 3HaveHusi B
dopme koaa.

OunckpeTtnsaumsa — 310 NnpeobpasoBaHne HENPEpPbIBHbIX N306paXXeHnin 1 3ByKa B
Habop AMCKPETHbIX 3Ha4YeHu B hopme KOOOB.

KoaupoBaHue rpadumnyecknx nsobpaxeHnmn

Cos3gaBaTtb M XpaHUTb rpadmyeckme OOBEKTbI B KOMMbIOTEPE MOXHO OBYMS
cnocobamn — Kak pacTpoBOE MMM Kak BEKTOpPHOe un3obpaxeHue. [Ons Kaxgoro Tuna
N300paXkeHnn NCNonNb3yeTca CBOW Cnocob KoaMpOBaHUA.

KoaupoBaHue pacTpoBbIX U3006paxeHnmn

PacTtpoBoe nsobpaxeHne npeacraBnsieT cobon COBOKYMHOCTb TOYEK (MUKCENen)
pasHbiX UBeTOB. [lMkcenb — MUHMMAarbHbLIN Y4acTOK M306pakeHusi, LBET KOTOPOro
MOXHO 3afaTb He3aBMCUMbIM 0B6pa3oMm.

B npouecce koanpoBaHusa nsobpaxkeHusi Npon3BOaUTCA €ro NpPOCTpaHCTBEHHas
anckpeTtmsauus. NMpoCTpaHCTBEHHYIO OUCKPETMU3aLMNI0 N3006paKEHNA MOXKHO CPaBHUTbL C
NOCTPOEHNEM U300paxeHnss wn3 Mo3amkm (6ONbLOro KommMyecTBa  MarieHbKUX
pasHoUBETHbIX cTekos). W3obpaxeHne pa3dbmBaeTcsas Ha OTAeNbHble MareHbKue
dparMeHTbl (TOYKKM), MPUYEM KaxgoMy dparMeHTy npucBaMBaeTCs 3HAYEHWE €ero
LBeTa, TO eCTb KOA LBeTa (KpacHbIN, 3eneHbl, CUHUIA 1 Tak ganee).

[ns yepHo-6enoro n3obpaxeHns MHPOPMALMOHHBLIN 06BEM OAHOW TOYKM pPaBEH
ogHomy 6uty (nnbo YepHas, nmbo 6enas — nnbo 1, nnoo 0).

[ns yeTblpex UBeTHOro — 2 bura.

[nsa 8 usetoB Heobxoaumo — 3 buTa.

[nsa 16 usetoB — 4 6uTa.

[ns 256 usetoB — 8 6uT (1 Ganr).

KauecTBO n3obpakeHns 3aBUCUT OT KONMMYECTBA TOYEK (YEM MeHblue pasmep

TOYKUN U, COOTBETCTBEHHO, B0bLUE UX KONMMYECTBO, TEM nyduie Ka‘-IeCTBO) n Konn4yecrtBa
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nucnomnb3dyemblX UBETOB (4em Oornblue LUBEeTOB, TeM KadeCTBEeHHee KoaupyeTtcs
n3obpaxeHue).

[na npegcraBneHus uBeTta B BuAe YWCNOBOrO KOAa WCMOMNb3YyTCA [Be
obpatHbix agpyr gpyry usetoBble Mmogenn: RGB wnu CMYK. Mogens RGB
nucnomnb3dyeTca B TenesBm3opax, MOHWUTOpPax, MNPOEeKTopax, CcKaHepax, LUMdpoBbIX
doToannapatax. OCHOBHbIE LBeTa B 3TON mMogenu: kpacHbin (Red), 3eneHbin (Green),
cuHun  (Blue). LpetoBaa wmogens CMYK wucnonb3dyetca B nonurpadun npu
hopmupoBaHUn n3obpaxeHnin, NpeaHasHayYeHHbIX Ana nevyaty Ha bymare.

LiBeTHble wn3obpaxeHns MOryT WMMeTb pasfnuyHyrlo rmybuHy uBeTa, KoTopas
3a[laeTCcs KOnM4ecTBOM BMTOB, UCNOSb3yeMbIX AN KOAUPOBAHUA LBETa TOYKW.

Ecnu kognpoBaTtb UBET OAHOW TOYKM M306paxeHus Tpems Gutamm (N0 ogHOMY

6uTy Ha kaxabii uBeT RGB), To Mbl MONYy4YMM BCE BOCEMb Pa3fMYHbIX LIBETOB.

R G B Liset

1 1 1 benbin

1 1 0 XKentbin

1 0 1 MypnypHbI
1 0 0 KpacHbii
0 1 1 Mony6on
0 1 0 3eneHbin
0 0 1 CuHuni

0 0 0 YepHbii

Ha npaktuke e, Ona coxpaHeHUa UWHMoOpMauuMM O UBETEe KaXOonW TOYKU
uBeTHoro nsobpaxeHus B mogenn RGB obblvyHO oTBOanTCA 3 6anTa (To ectb 24 6uta) -
no 1 6anty (To ectb No 8 GMT) NoL 3HaAYeHWe LBeTa KaXaon CoCcTaBnsiowen. Takum
obpasom, kaxgas RGB-cocTtaBnsowas MoxeT NpuHUMaTh 3Ha4yeHne B gnanasoHe ot 0
Ao 255 (Bcero 28=256 3HaveHun), a Kaxgas Touka n3obpaxkeHus, Npu Takon cucteme
KOOMPOBaHMs MOXeT ObiTb OKpaweHa B oauMH u3 16 777 216 uBeTtoB. Takon Habop
LBETOB NPUHATO HasbiBaTb True Color (npaBguBble LBETa), NOTOMY YTO YeroBEeYECKUi
rnas BCe paBHO HE B COCTOSIHUM pa3nnynTb BonbLlero pasHoobpasus.

Onsa Toro 4ToObl Ha 3KpaHe MOHuTOpa opmupoBanock u3lobpaxeHue,
MHGOPMaUUa O KaXOoW Touke (KOA4 LUBETa TOYKM) OOSMKHA XPaHUTbCS B BMOEONAMSATU
KomnbtoTepa. Paccuntaem Heobxoaummbin oObem BuaeonamsaTM Onsi O4HOMO U3
rpadnyecknx pexmmoB. B COBpeEMEHHbIX KOMMbIOTEPAX pa3pelleHne 3KkpaHa 0Obl4HO
coctaBnseT 1280x1024 Touek. T.e. Bcero 1280 * 1024 = 1310720 Touek. [Mpn rnybuHe

uBeta 32 6uta Ha TOYKy HeobxoaMMbIn 06BEM BMAEONAMSTMU:

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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32 * 1310720 = 41943040 6ut = 5242880 6ant = 5120 K6 = 5 M6.

PactpoBble un306paxeHUsi OYeHb YyBCTBUTENbHbI K MacliTabupoBaHuto
(yBenuyeHuto unuM  ymeHblleHuto). [lpyu  yMeHbLeHUM pacTpoBOro u306pakeHus
HECKOSbKO CoceIHNX TOYeK nNpeobpasyoTcs B OOHY, NO3TOMY TepsieTcs pasnuyinMocTb
Menknx pgetanen wusobpaxeHusa. [pyn yBenuyeHuuM wmsobpaxeHnsa yBenuvymMBaeTcs
pasMep Kaxkgow TOYKM U NOoSABNSEeTCs CTyneHYaTbln 3peKT, KOTOpPbIi MOXHO YBUAETb
HEeBOOPY)XEHHbIM r11a30M.

KodupoeaHue eekmopHbIx u3obpaxeHul

BekTopHoe u30b6paxeHue npeactaBnsieT coboOM COBOKYNHOCTb rpadouyeckmx
NnPUMUTUBOB  (TOYKa, OTPe30K, annunc...). Kaxgbln NpuMUMTMB  ONUCbIBaeTCH
MatemaTuyeckummn popmyrnamu. KogupoBaHue 3aBUCUT OT NPUKIIAZHON cpeabl.

[JOCTOMHCTBOM BEKTOpPHOW rpadoukm sBnaeTca To, 4YTo annbl, XpaHdawme
BEKTOPHbIE rpadnyeckme n3odpaxeHus, UMelT CpaBHUTENBHO HEBOMbLION 00BEM.

BaxHo Takke, 4TO BeKTOpHble rpaduyeckne wunsobpaxeHna mMoryt ObiTb
yBernunyeHbl Unm ymeHblLueHbl 6e3 noTepun kayecTsa.

pacdmueckume cpopmathl channos

dopmaTbl rpadgmyeckux hannos onpeaenstoT cnocob xpaHeHnsa NHdopmaunn B
ganne (pacTpoBblii UM BEKTOPHbIA), a Takke ¢OpMy XpaHeHus uHdopmaumm
(ncnonb3yembin anropntm cxaTtus). Hanbonee nonynsipHble pacTpoBble hopMaThbi:

Bit MaP image (BMP) — yHuBepcanbHbii dhopMaT pacTpoBbIX rpadruyeckmx
gannoB, wucnonb3yetca B onepauynoHHonm cucteme Windows. 3T0oT dopmar
nogaepXxmBaeTcs MHOMMMU rpaduyeckuMn pegaktopaMmu, B TOM 4uche penakTtopom
Paint. PekomeHgyeTca ons xpaHeHus u obMeHa AaHHbIMU C APYTMMU NPUITOXEHUSIMU.

Tagged Image File Format (TIFF) — dpopmat pacTtpoBbix rpadumyeckmx gannos,
nogaepXmBaeTcs BCEMW OCHOBHbIMU rpadoMyecknmMmn pegakropamm M KOMMboTEPHbIMU
nnatgopmamu. Bkniouvaet B cebs anroputm coxatua 6e3 notepb UHGOpMauuUK.
Wcnonbsyetca ans obmeHa [OKyMeHTaMuM Mexay pasfvyHbIMU - [porpaMmamu.
PekomeHayeTcs Anga ncnonb3oBaHusa npu paboTte ¢ nsgaTenbCkuMmn cuctemamu.

Graphics Interchange Format (GIF) — doopmat pacTpoBbix rpaduyeckux annos,
nogaepXmBaeTcs NPUNOXEHUAMU NS Pa3fMYHbIX ONepauMoHHbIX cuctemM. BkriovaeT
anropuTMm cxatus 6e3 notepb MHOPMaLMK, NO3BONAKLWNA YMEHbLWNTL 00beM danna

B HecKkonbko pa3. PekomeHayeTcsi Onisi XpaHeHusi U300paxkeHwid, co3gaBaeMblX
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nporpaMMHbIM  NyTem (Aunarpamm, rpacdvkoB W Tak [Janee) U puUCyHKoB (Tuna
annnvMkaumm) ¢ OorpaHuyYeHHbIM KonnyecTBOM UBeToB (Ao 256). Mcnonbsyetca gns
pasmMeLLeHnsa rpadundecknx nsobpaxeHnin Ha Web-cTtpaHuuax B UHTepHeTe.

Portable Network Graphic (PNG) — copmaT pacTpoBbix rpagpuyeckmx annos,
aHanornyHbln  cpopmaty GIF. PekomeHayeTca pOna pasMelleHnsa rpadouyeckux
n3obpaxeHun Ha Web-ctpaHuuax B IHTepHeTe.

Joint Photographic Expert Group (JPEG) — dopmaTt pacTtpoBbIx rpaguyeckmnx
dannoB, KOTOpbIN peanusyeT apdekTnBHbIN anroput™m coxatus (metog JPEG) ans
OTCKaHMPOBaHHbLIX oTorpadun n wunncTpaunn. AnNroputM cxaTusi No3BONseT
yMeHbWNTb 06beM dhanna B OeCATKM pa3, ogHako NpuBOAMT K HeobpaTumonm notepe
YacTu nHdopmMauuu. NogaepxmBaeTca NPUNOKEHNAMM OS5 Pa3NINYHBIX ONepPaLNOHHbIX
cucteM. Mcnonb3yeTcs Ans  pasmelleHus rpaduyeckux unsobpaxeHun Ha Web-

CTpaHunuax B 7 HTEpHEeTEe.

OBonYHOE KoanpoBaHMe 3BYKa

Mcnonb3oBaHue komMnboTepa Ans obpaboTkm 3ByKa Havanocb nosgHee, Hexenu
yucen, TEKCTOB U rpaduKku.

3BYK — BOJSIHA C HEMPEpbIBHO M3MEHSOLENCS aMNnNUTyaon u 4vactoton. Yem
bonblle amnnuTyada, TeEM OH rpomM4ye Aris YenoBeka, yeM Bonblle YacToTa, TEM BbllLe
TOH.

3BYKOBblE CUrHanbl B OKpYXawLlemM Hac Mupe HeobblvaHO pasHOOOpasHbl.
CnoxHble HenpepbiBHbIE CUrHasbl MOXHO C AOCTAaTOYHOW TOYHOCTbLIO NPeacTaBnsTh B
BMAE CyMMbl HEKOTOPOro Yncra NpocTenLnX CMHyconaanbHbIX KonebaHui.

lMpuyem kaxgoe cnaraemoe, TO eCTb Kaxpasi CMHycomaa, MOXeT ObiTb TOYHO
3afaHa HeKoTopbiM HabOpPOM YMCIOBbLIX NApaMeTpoB — aMnNUTyabl, asbl U YaCTOThI,
KOTOpble MOXHO paccMaTtpuBaTb KakK KO 3BYKa B HEKOTOPbI MOMEHT BPEMEHM.

B npouecce koavpoBaHWSA 3BYKOBOrO CUrHamna npou3BOAUTCHA €ro BpeMeHHas
ANCKpeTU3aunsa— HenpepbiBHas BOMHa pa3buBaeTcsas Ha OTAerNbHble MalieHbKue
BPEMEHHbIE YYaCTKM M ON1S KaKO0ro Takoro ydacTka yCTaHaBfmBaeTCs onpeferieHHas
BENUYMHa aMnnnTyabl.

Taknm obpa3omM HenpepbiBHAs 3aBUCUMOCTb aMnnTyAdbl CUrHana oT BpPeEMEHU

3aMeHsIeTCSl Ha AUCKPETHYO NOCINEeA0BaTENbHOCTb YPOBHEWN IPOMKOCTH.

AHURYNICGHIIT yI11PASIIACITICA 1HPQUCPAVIVIADIVIU COEULTTIGAVIU 1w, NUJIJISUR
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Kaxxgomy ypOBHIO TPOMKOCTW rpucBamBaetca ero kog. Yem OGonblee
KONMYeCcTBO YPOBHEW TPOMKOCTM OyaeT BblAenieHO B rnpouecce KOAUPOBAHUS, Tem
fonbluee KONMMYeCcTBO MHopmaumm BydeT HeCTU 3HaYeHWe KaXOoro YPOBHS U TeM
bonee KadecTBeHHbIM OyaeT 3By4aHue.

KayecTBO OBONYHOrO KOOMPOBaHUS 3BYKa onpeaenserca rnybuHon kognpoBaHus
N 4YaCcTOTOM OMUCKpeTM3aLmn.

YacTtoTa guckpeTmsaumm — KOIMYECTBO U3MEPEHUN YPOBHS CUrHana B eguHuLy
BPEMEHM.

KonnyectBO  ypoBHEW rPOMKOCTM  onpegensieTr rybuHy  KoaMpoBaHUA.
CoBpeMeHHble 3BYKOBble KapTbl obecrneymBatoT 16-6UTHy0 rMNyOuHY KoouMpoBaHUSA
3ByKa. [pn aTOM KOnMyecTBo ypoBHeN rpoMkocTn pasHo N = 216 = 65536.

MpeacraBneHvne BugeouHdopmMaumum

B nocnegHee Bpems KOMMbOTEP BCe Yauwle ucnonb3dyetca ans pabotbl €
BuaeouHdopmauuen. lNpocrtenwen Takon paboTon SBNAETCA NPOCMOTP KMHOPUIBMOB
n BugeoknunoB. CnegyeT 4eTKO nNpeactaBnsaTb, YTo obpaboTka BuaeomHdopmaumm
TpebyeT 0YeHb BbICOKOro HbICTPOOENCTBUSA KOMMbIOTEPHON CUCTEMBI.

Uto npeactaensetr cobor unbM C TOYKM 3peHus UHdopmaTtukn? [lpexae
BCEro, 3TO co4YeTaHue 3BYKOBOW U rpaduyeckon uHpopmauuun. Kpome TOro, ans
CO3[aHuA Ha 9KpaHe adppeKkTa ABMKEHUA UCMOSb3yeTCca OUCKPEeTHas Mo CBOEW CyTu
TEXHONOrnss BObICTPON CMEHbl CTaTUYeCKMX KapTUHOK. MccrenoBaHus nokasanu, 4YTo
eCnn 3a oAHy CeKyHay cmeHsieTca 6onee 10-12 kagpoB, TO 4enoBe4veckun rnas
BOCMNPUHUMAET N3MEHEHNSA Ha HUX KaK HenpepbIBHbIE.

Kazanocb Obl, ecnn npobrnembl KOAMPOBAHUA cCTaTU4ecKon rpadukm M 3Byka
peLleHbl, TO COXpaHUTb BuaeonsobpaxeHne yxe He cocTaBuT Tpyaa. Ho 9To TONbKo Ha
nepBbl B3rMnsd, MOCKOSMbKY, Kak MokasblBaeT pas3obpaHHbin Bbie npuMmep, npu
MCNONb30BaHUM TPAOULMOHHBLIX METOOOB COXPaHEeHWA WHGOPMaLMK  SNeKTPOHHas
Bepcust  punbma  nonyyuTcss  crnvwkoMm  6onbwon.  [JocTaTOMHO — 04YeBMOHOE
YyCOBEPLLEHCTBOBAHNE COCTOUT B TOM, YTOOblI NepBbIM Kagp 3anOMHUTb LenMKoMm (B
nuTepaTtype ero npuHATO HasbiBaTb KMKYEBbIM), @ B CreAyloLmMX COXPaHATb NULLb
OTNNYMs OT Ha4anbHOro Kagpa (pasHOCTHbIE Kaapbl).

CyLLl,eCTByeT MHOXECTBO Pa3JINYHbIX CbOpMaTOB npeacraBrieHna BuaeodaHHbIX.
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B cpene Windows, Hanpumep, yxe 6onee 10 net (HauvHaa c Bepcun 3.1)
npumeHseTcsa opmat Video for Windows, 6asupyrominca Ha yHuBepcanbHbIxX dpannax
¢ pacwupeHnem AVI (Audio Video Interleave — yepegoBaHne ayano n Bugeo).

Bonee yHuBepcanbHbIM ABNSETCA MynbTUMeaunHbIM opmat Quick Time,

nepBoHavanbHO BO3HUKLUMA Ha KoMMNboTepax Apple.

3apaHuna

3apaya 1. Vcnonb3ys Tabnuuy CUMMBOMOB, 3anMcaTb MNOCrefoBaTeNlbHOCTb
AECATUYHbIX 4ncnoBbiX kKogoB B kogupoBke Windows gna csoux OUNO, HasBaHusA
ynuubl, MO KOTOPOW NpoxusaeTe. Tabnvua cumBonoB oTobpaxaetca B pegakrope MS
Word ¢ nomoLubto komaHAbl: BKrnagka Betaska>Cumon>[pyrue cMMBOSbI.

B none LWpudpTt BbIOMpaete Times New Roman, B none u3 BblbupaeTte

knpunnuua. Hanpumep, ons 6ykebl «A» (pycckon 3arnaBHom) ko 3Haka— 192.

CHmBon @

CHME OB | CneUHanEHEIE ZHAKH
LpkihT: |Times Mew Roman L |
| Ia|T] | s|E|le|le|«|-]-|®1|°]£°
[T |p|q éNgE,}}sz:iE
BF,I[EI?KBHFIKHMHOHPC
T|Y|@®|X ||| B bl b| 3| | a 62
EEIHEE HCAONESOE3EWHECA CHMEONEL
—| €L ¥|O|®T™ L |2 <>+ < |||
CYRILLIC CAPITAL LETTER & Ko zHaka: |192 | ﬂ3:||<:n|:nnnnmu.a faec.) Vl
[P-BlmaMEHa... ] [CDEETaHHe KNAEHLL, ., ] CodeTaHHe Knaeuw: Shift+F
[ BCTaEMTE l [ OTHEHS ]
Mpumep:
wlef[alnlofe[[alp [T [e[m[[n[e[T [P oe[ul
T I n
1200 [194 [192 [205 [206 [194 [ [192 [208 [210 [197 [204 [ [207 [197 [210 [208 [206 [194 [200 |2
3apava 2.

HUOKYMEHIII yl11pd6IIACITICA 11P0UcpPAadMMHDbIMU Cpeulrrisamvu 1'v. NOJIJIEUX
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1) Ucnonb3ysa ctaHgapTHyto nporpammy BIIOKHOT, onpegenutb, kakas dgpasa B

KOONpPOBKe Windows 3agaHa nocrnegoBaTeflbHOCTb YMCNOBLIX KOOOB U NPOAOITXUTb

kog. 3anyctute BJIOKHOT. C nomoLbo AONONHUTENBHOM LMPOBOM KnasmaTtypbl nNpu

HaxxaTon knasuwe ALT BBecTu kof, oTnycTuTb knasuwy ALT. B gokyMeHTe nosiBUTLCA

COOTBETCTBYHOLLMA CUMBOSI.

MyOpOCTU CTYyNEeHbKa

[Mony4eHHbIM KOA 3anuwnTe B TeTpagb

0255 0243 (0247 (0243 10241 (0252 0226 0208 (0232 |0234 0239 (0238
0241 |0239 (0229 (0246 (0232 (0224 (0235 0252 |0237 |0238 0241 (0242 (0232

2)* B kognposke Unicod 3anuwmnte Ha3BaHWe CBOeKn cneynanbHOCTH.

3apayva 3. lNo BapmaHTam

BapuaHT 1

3.1 3akogupynte B kKogupoBke Unicode cnegytowyo ¢pasdy Asbyka - K

3.2 ®pasa 3akogmpoBaHa B koamposke KOHukoa (wecTH.). PacwundpynTte 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 3anunTe B TeTpanb

Lns onpedeneHusi koda cumeona: 3arycmumb mekcmosebili pedakmop. Beedume
komaHOy BCTABKA- CMELUMNATIbHBIE CUMBOIJIbI. Ha skpaHe rnosisumcsi Quarsioeoeasi rnaHesib

BbIEOP CUMBOIJIA. Lns onpedeneHus decamu4yHo20 4ucriogo2o Koda cumeosna eblbpameb

KodupoeKky u3 criucka, eblbpamb cumeorsn. [Nloseumscss kod 3Haka. BoamoxeH u obpamHbil

sapuaHm, moJsibko 6ykebl 8 KOOax — JlamuHCKUe.

3.3 PasBegunkom Obina nonyyeHa wnudpoBaHHas pagnorpaMmma, nepegaHHas ¢

ncnonb3oBaHnem a3dykn Mopae:

Mpn nepegaye pagmnorpammbl 661510 NOTEPSHO pa3bueHne Ha OyKBbl, HO U3BECTHO, YTO

B pagMorpamme Mcnosnb3oBanunch ToNbKo creayrolme 6ykBbl:

n

A

H

P

T

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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BapuaHT 2

3.1 3akoaupyunte B kogmpoBke Kupunnuua (WecTH.) cnegyoowyo gppasy Bpewms
AOopoXe 3oMnoTa

[MonyyeHHbIN KO4 3anuWnNTe B TeTpaib

3.2 ®pa3sa 3akoguposaHa B koanposke KOHukoA (wecTH.). PacwudpynTe.

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

Lna onpedeneHuss koGa cumeona: 3arycmumb meKkcmosbili pedakmop. Beedume
komaHOy BCTABKA- CTIELUNATIbBHBIE CUMBOIJIbI. Ha skpaHe noseumcs duafio2os8asi naHesb
BbIBOP CUMBOIJIA. Ansa onpedeneHusi 0ecimu4yHO20 4UCI08020 Koda cumeosia 8blbpampb
KodupoeKy u3 criucka, eblbpams cumeorn. [Nloseumscss kod 3Haka. BoamoxeH u obpamHbil
sapuaHm, mosibko bykebl 8 KOOax — JlamuHCKUe.

3.3 Passegunkom Obina nonyyeHa wnudpoBaHHasa pagnorpaMmma, nepegaHHas ¢
ncnonb3oBaHMeM a3dykm Mop3ae: s— —ee — oo —o — — —eee
Mpn nepefaye pagmnorpammbl 661510 NOTEPSHO pa3bueHne Ha OyKBbl, HO U3BECTHO, YTO

B pagvorpamme 1Cronb30Basnvcb TOMbKO crneayolme byksbi:
M A B P a

BapwuaHT 3

3.1 Bakogupynte B KogupoBke Kupunnuua (wecTtH.) cnegytowyto cdpasy Bek
Agornor, fa 4ac gopor

lMony4eHHbIN KOA 3anuwnTe B TeTpagb

3.2 ®pasa 3akogupoBaHa B koampoBke KOHuKoa (wecTH.). Pacwudgpynte. 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

Lna onpedeneHuss koda cumeosna: 3arycmumb meKkcmosbili pedakmop. Beedume
komaHOy BCTABKA- CIIELUNATIbBHBIE CUMBOIJIbI. Ha skpaHe noseumcs Quasio2o8as naHesb

BbIEOP CUMBOIJIA. Ons onpedeneHusi decamu4yHo20 4UCrio8020 Koda cumeosna ebibpameb

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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KodupoeKky u3 criucka, eblbpams cumeorsn. [Noseumscsi kod 3Haka. BoamoxeH u obpamHbil
gapuaHm, mosibKo 6ykebl 8 KOOax — TamuUHCKUe.
3.3 PasBegunkom Obina nonyyeHa wudgpoBaHHas paguorpamma, nepegaHHas ¢

ncrnonb3oBaHnem a3dykn Mopae:

an/I nepegade pagmorpamMmmbl Obino noTepdaHo pa36meHme Ha 6yKBbI, HO U3BECTHO, 4YTO

B pagunorpamMmMe ncnosb3oBarinCb TONbKO crieayruine 6yKBbIZ

7 A H P L ® O M A

Bbi1800bI U ripedrioxeHus o rpodesiaHHoU pabome

CodeprxaHue omyema:

1. HaumeHoBaHWe npakTU4ecKoro 3aHATUS

2. Uenb 3aHaTus

3. OTyeT 0 BLINOMHEHMM Ha Kaxabl 3Tan pasgena «CogepxaHne n nNopsLok
BbIMNOSIHEHUS 3a4aHUAY

4. Cnucok ncnosb3yembiX MICTOYHUKOB

5. BbIBOAbI M NpeanoXxeHus

Boripocbi 0r1si caMorposepKu:

Yem oTnnyaeTcs HenpepbIBHbIN CUrHan oT AUCKPETHOro?
YTo Takoe YacTtoTa ANCKPEeTM3aL MM U Ha YTO OHa BIMseT?
OnuwunTe Kak NPOMCXOANT KoaNPOBaHUE 3ByKa?

Kakune 3BykoBble doopMaTbl Bbl 3HaeTe?

Kakue aTanbl kogupoBaHus BuaeonHdopmaumm BaMm U3BECTHbI?

2L

Kakune gopmaTtbl BUAeO ¢annos Bbl 3HaeTe?

Mpaktnyeckoe 3aHATME Ne5 Cucrtembl cuucnenus. lNMepeBoabl yucen w3

OAHOW cUCTeMbl cuucrieHus B apyryro. ApudmetTnyeckue AeMcTBUSA B pasnnUyHbIX
cucTeMax CYUCIEHUA.

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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Llenb 3aHsmusi:

1./3y4eHne cucTtem cUMCreHns U noslyvyeHne NpakTUYecKnx HaBblKOB NepeBoda
4yncen u3 OgHOM CUCTEMbI CYMCIIEHNS B OPYTYIO.

2.03HaKoMUTbCA C apudmeTuyeckme onepauum Hag 4Yucnamum, 3anMcaHHbIMU B

ABOWYHON, BOCbMepI/I‘-IHOIZ n UJeCTHa,D,uaTepMHHOﬁ cuctemMe cHmncreHumns

Ucxo0HbIe OaHHbIe:

Tabnuua, npaBuina nepesoga CUCTeM CHUCIIEeHNA.

CodepxxaHue u rnopsi0oK 8bINoIHEHUS 3a0aHusi;
N3yunTe TeopeTnyeckyto 4actb

BbinonHuTe 3agaHus.

TeopeTuyeckas 4actb 1

MNMpeacraBneHue 4YncnoBown MHopMaLMN C MOMOLLLIO CUCTEM CHUCTIEHUA

[ns 3anucm nigopmaumm o Konudectse 0H6BHEKTOB MCMONb3YHTCA Yncna. Ymcna
3anucbiBalOTCA C UCMONb30BaHNEM OCOObIX 3HAKOBbIX CUCTEM, KOTOpPble Ha3blBalOTCH
cuctemMamu cumucrieHuns. AndgaBuT CUCTEM CHUCIIEHUS COCTOUT M3 CMMBOJSIOB, KOTOpPbIE
HasblBaTCca Uuuppamm. Hanpumep, B [LOECATUYHOWN CUCTEME CUYMCIIEHUA 4YuUcna
3anncbiBalOTCA C NMOMOLLBLIO AECATU BCEM XOPOLLO U3BECTHbIX undgp: 0, 1, 2, 3, 4, 5, 6,
7,8,9.

Cucmema cyucnieHusi - 3TO 3HakoBas cuUcTemMa, B KOTOPOM u4ucna
3anncbIBalOTCA MO OnpedefieHHbIM MpasBunaM C MOMOLLbI0 CUMBOJIOB HEKOTOPOro
andasuTa, HasblBaeMbIX Lndpamu.

Bce cuctembl cumcneHus gensatca Ha ase 6onbline rpynnbl: MO3UUUOHHbIE W
Herno3uyuUOHHbIE CUCTEMbI CYUCNEHNS. B NO3NUMOHHBIX CUCTEMAX CYUCIEHNS 3HAYEHMe
UMdpbl 3aBUCUT OT €€ NOJSIOXKEHUS B YMCHe, a B HEMNO3ULNOHHbIX - HE 3aBUCUT.

Pumckasa Heno3nuuoHHasa cuctema cuucneHua. Camon pacrnpoCTpaHEHHOM U3
HEMO3NLMOHHBIX CUCTEM CUYMUCIIEHUA SBRAEeTCs pumckasi. B kadectBe uudp B Hew
ncnonb3ytotea X={l (1), V (5), X (10), L (50), C (100), D (500), M (1000)}, roe B ckobkax
yKasaHbl BeCca CUMBOJIOB (He 3aBucsLme OT No3nLumn CMMBOMA)

Mpumepbl pumcknx Yncen (B ckobkax — 0BblYHbIE AECATUYHbIE SKBUBASEHTbI):

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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i (3), IV (4), V (5), VI (6), IX (9), XI (11), DCL (650).

3Ha4veHne Ungpbl HE 3aBUCUT OT ee MOSoXeHUs B Yucne. Hanpumep, B vncne
XXX (30) umdppa X BcTpevaeTcsa Tpuxabl U B KaXXAOM criydae obo3HayaeT OOHY U Ty Xe
Benu4uuHy - yncrno 10, Tpu yncna no 10 B cymme gatot 30.

Mo3nunoHHbIe cucTeMmbl cuucrneHus. [lepBas no3vUMOHHAs cuctema
cuucnenmss 6obina npugymaHa ewe B [peBHem BasunoHe, npudem BaBUITOHCKad
Hymepaums Obina WeCcTUAeCATEPUYHON, TO €CTb B HEN UCMOMb30Basnoch WeCTbAeCAT
umdpp! NHTEepecHo, 4TO A0 CUX MNOP NPU U3MEPEHUM BPEMEHU Mbl UCMOSIb3YEM
ocHoBaHwue, pasHoe 60 (B 1 MnHyTe cogepxutcs 60 cekyHa, a B 1 yace - 60 MUHYT).

B XIX BEKe [0BOJILHO LLIMPOKOe pacnpocTtpaHeHue nony4yuna
ABeHafuaTtepuyHas cuctema cancnenus. [1o cux nop Mbl Yacto ynoTpebrnsem OtoKuHy
(umcno 12): B cyTkax ABe AHOXXUHbI YacoB, KPYr COAEPXKUT TpuauaTtb OHOXKUH rpagycoB 1
Tak ganee.

B no3uyuoHHbIX cucmemMax CYUC/IeHUSsl KOJIU4ECMBEHHOe 3Ha4dyeHue yugpbi
3asucum om ee ro3uyuu 8 Jucrie.

Hanbonee pacnpoCTpaHeHHbIMM B HacTosiwee BpemMsa  MNO3ULMOHHbLIMU
CUCTEMAMM CUYMCIIEHUS SABAAKOTCA  OEeCATMYHasl, [ABOWYHAasi, BOCbMepUYHad W
lWecTHaguaTepmyHada. Kaxxgasa nosnumMoHHas cucteMa MMeeT onpefereHHbIn anghasum
yughp v ocHoeaHue.

B nNo3uyuoHHbLIX cucmemMax CYUCJIeHUSsI OCHOBaHU€ CcUuCMeMbl pPasHO
Konu4yecmsy uyugp (3Hakoe 6 ee arsighasume) u onpeodesisiem, 80 CKOJMbKO pa3
pasanu4yaromcs 3HaqyeHuUss 0OUHaKo8bIX UUghp, Cmosuwux 8 coCeOHUX MO3UUUSX Yucra.

[lecaTnyHas cuctema cuucneHuss umeeT andasuT LndpP, KOTOPbIA COCTOUT U3
AECATM BCEM U3BECTHbLIX, TaK Ha3biBaeMbIX apabckunx, umdp, 1 ocHoBaHue, paBHoe 10,
ABOMYHagA - ABe Lumpbl 1 OCHOBaHWE 2, BOCbMepMYHasa - BOCEMb LMp U ocHOBaHue 8,
LUeCTHaauaTepudHas - wectHaguatb undp (B kayectse umdp MCNOMb3yTCA U BYKBbI
naTUHCKoro andasnta) n ocHoaHue 16 (Tabn.).

Tabnuua — MNo3nLMOHHBIE CUCTEMbBI CYUCTIEHUSA

OcHoBaHue | Cuctema cumcneHust | 3HakKm

2 JleouyHas Hag andasuTtom X = {0,1};

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

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

10 HecaTtepunyHas Hag X={0,1,2,3,4,5,6,7, 8, 9};
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lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx



KMPK BIrAP® ®Ir'bOY BO «KI'TY»
MO-35 02 11-00[.08.M3

NHOPOPMATUKA | C.70/232

16 LllecmHadyamepuyHas | Hagp 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 umeloT, cooTBEeTCTBEHHO,
[EeCATUYHbIE

B noO3nMUMOHHBIX cucTemax 4Yem 6orbllue OCHOBaAHME CUCTEMbI, TEM MeEHbluee
KOJIN4eCTBO pa3pAaaoB (TO €CTb 3alnncbliBaeMbIX LI,I/Id)p) Tpe6yeTc;| npwn 3anmcun 4ymcna.

Apa6CKa$| cucrtema cyuclneHusd, KOTOpbIM Mbl MOJfib3yeMCA B noBceagHEBHOM
XU3HWN, ABNSAETCSA MNO3NLUNOHHOW. B MO3ULIMOHHBIX CUCTEMAX CYMCIEHUS NO3NUMSA Yncna
OOHO3HA4YHO onpeaendeT BeJIM4NHy 4Yncra. PaCCMOTpI/IM 3TO Ha rnpumMmepe 4mcna 6372 B
AECATUYHON CUCTEME CUUCNEHMSA. I'IpOHymepyeM 3TO 4ucno, crnpaea, HajlleBo Ha4ynHasA

C HynsA:

Ynucno 63|72
Mosnumna | 3|2 | 1

Torga yncrno 6372 MOXHO NpeacTaBuTb B pa3BepHYTOM BUAE:

6372=6000+300+70+2 =6-10"+3-10°+7-10'+2-10".
Uucno 10 onpepensetr cuctemy cuucrneHnd. B kadectBe cTeneHen B3AThHI
3HaY4YeHUs NO3NLUN JAHHOMO YMchna.
PaccmoTpum BewecTBeHHOe pecatudHoe umcrno 1287,923. lNMpoHymepyem ero,
HauYMHag C HyNs NO3NLMM Yncna OT AECATUYHON TOYKM BMEBO U BNpPaBo:
Yucno 1 2 8 7 : 9 2 3
Mosnuma 3 2 1 0 . -1 -2 -3

Torpga yucno 1287.923 MOXHO nNpeacTaBuTb 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 BbluMCNUTENBHBIX MaLUIMHAX UCMNOMb3YeTCs ABOMYHAS CUCTEMA CYUCIEHUS, €€
OCHOBaHue - yucno 2. [na 3anucu 4mcen B 3TOWM CUCTEME MCMNOMb3YKT TOMbKO ABE
umcppbl - 0 m 1.

Bbibop AgBoudHOM cuUCTEMbI ANt MPUMEHEHUSI B BbIYUCIIUTENBbHOM TEXHUKE
00BbACHAETCA TEM, YTO IMIEKTPOHHbIE 3MIEMEHTbI - TPUITEPbI, U3 KOTOPbIX COCTOAT

MUkpocxembl OBM, MoryT HaxoauTbCs TOMbKO B ABYX paboymx COCTOSIHUSIX.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx




KMPK BIrAP® ®Ir'bOY BO «KI'TY»
MO-35 02 11-00[.08.M3

NHOPOPMATUKA | C.71/232

[BonyHaa cuctema ygobHa Ona komnbkoTepa, HO HeyaobHa aAnsa 4enoseka:
yucna nonyvarTca OMWHHBIMKM U UX TPYOHO 3anucbiBaTb U 3anoMuHaTb. KOHe4Ho,
MOXHO NepeBecTU YUCMO B AECATUYHYK CUCTEMY W 3anucbiBaTb B TakoM Buae, a
noToMm, Korga noHagobutca nepeBectn obpaTHO, HO BCe 3TW NepeBodbl TPYAOEMKM.
[Mo3TOMYy NPUMEHSIOTCA CUCTEMBI CHUCTIEHUS, POACTBEHHbIE ABONYHOM - BOCbMEPUYHAS
W WecTHaguaTepuyHasa. [Ons 3anMcu  4yuicen B 9TUX  cucTteMax TpebyeTcs
COOTBETCTBEHHO 8 N 16 undp. B wecTtHaguaTepnyHON CUCTEME CUUCNEHUS NepBble
aecsatb undp obwwue, a panblie UCMNOMb3YyT 3arfaBHble faTUHCKME OYKBbI.
WecTtHaguaTepnyHass umdpa A cooTBeTCcTBYeT gecsatepuyHomy  uucny 10,
lecTHaguaTepudHaa B — gecatnyHomy yuncny 11 u 1. 4. Vicnonb3oBaHne aTuX CUCTEM
obbAcCHseTCS TeM, YTO Mepexon K 3anucu Yucna B nodon n3 3TUX CUCTEM OT ero
ABOMYHOM 3anucu odeHb npocTt. B Ttabnuue 1 npuBegeHa Tabnuua cOOTBETCTBUSA

yucers, 3annmcaHHbIX B Ppa3HbIX CUCTEMAX.

Tabnuua 1
[BonyHble | BocbMepuuHbie | JecatnyHble | LecTHaguaTepuyHble

yucna yncna ynucna yncna

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

MNepeBoa uncen M3 NPOU3BOSNIbHOM CUCTEMbI CHUCIIEHUA B AECATUYHYHO
CUCTEeMy CUUCIIEHUA U obpaTHO
MepeBoa uYncen M3 OOQHOM CUCTEMbI CHUCIIEHWUSI B OPYryl0 COCTaBMSIET BaXKHYHO

YacTb MaLLUMHHOM apUPMETUKN. B BbIYNCIIUTENBHOW TEXHUKE NPUMEHSIIOT NO3ULNOHHbIE
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CUCTEMbI CYUCNEHUS C HeOgeCATUYHbIM OCHOBaHWEM: [OBOWYHYHO, BOCbMEPUYHYIO,
lWecTHaauaTepudHyto. [na obo3HayeHns MCnorib3yemMon CUCTEMbI CHUCIEHUSA YUCIO
CHabXaloT BEPXHMM WU HWKHMM WHOEKCOM, B KOTOPOM 3anucbiBaldT OCHOBaHWE
CUCTEMBI CHUCIIEHUS.

16-pvyHas 1 8-puyHaa cuctema CUUCHEHUS UCMNOSb3YTCA NPU COCTaBfieHUU
nporpaMm Ha $3blke MalUMHHbBIX KO4oB [Ansi 6onee KOpOTKOW WM yaoBHOM 3anucu
ABOMYHbIX KOOOB — KOMaHpA, AaHHbIX, agpecoB M onepaHaoB. 3agadva nepesoga u3
OZHOW CUCTEMbI CHUCHEHNS B APYrYH0 YacTO BCTpeYaeTcsa npu NporpaMMupoBaHum.

Ecnn ocHoBaHMe mcnonb3yemMon cUcTeMbl cumucrieHnsa Gornblue AecsaTtu, To And
umdp BBOAAT BykBEHHOE 0BO3HaYeEHMe.

B wecTHaguaTtepuyHom cucteme cHMcreHnsa ocHoBa - ato umdpel 0, 1, 2, 3, 4, 5,
6,7,8,9, 10, 11, 12, 13, 14, 15 c cooTBeTCTBYIOWMMM 0B603HaYeHusmn 0, 1, 2, 3, 4, 5,
6,7,8,9 A, B,C, D, E, F. Npumepsl uncen: 17D, CA, F12A.

[1BonyHasa cuctema CUYMCNeHusa - 3TO CUCTeMa, B KOTOPOW ANs 3anucu Yucen
ncrnonb3ytotca ase uudppbl 0 u 1. OcHOBaHMEM [BOWYHON CUCTEMbI CHUCIIEHUSA
aBngeTca 4umcno 2. [OBOWMYHBIN MK OMHApPHBLIA KOO 4YMcna - 3anucb 3TOMO0 Yucna B
ABOWYHON cuctemMe cumncrieHusi. Hanpumep,

0=02

1=1,

2=10,
3=11,

7=111,
120=1111000,.

[na nepeBoga uenoro Ynucna M3 OecATUYHOW CUCTEMbl CYUCIIEHUSA B S-UYHYIO
HeobXxoaMMO nocnefoBaTeNnbHO AENUTb 3TO YMCMO M NoslydYaemMble YacTHble Ha s (No
npaBunam CUCTEMbl CYMCIIEHUSI C OCHOBAHMEM S) OO0 TeX Mop, NOKa YacTHOe He CTaHeT
paBHbIM Hynto. Ctapien umdpon B 3anncu YMcna ¢ OCHOBaHMEM S CIYXXWUT NOCNEeAHNN
OoCTaToK, a cregywwme 3a Hen UMdpbl 006pas3yloT ocTaTkKM OT NpPeaecTBYLWNX
AeNeHnn, BbiNnMCbiBaeMble B NOCNe0BaTeNbHOCTU, 06paTHOM UX MOMYYEHNIO.

PaccmoTprm OCHOBHbIE NpaBuna nepesoja:

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx




KMPK BIrAP® ®Ir'bOY BO «KI'TY»
MO-35 02 11-00[.08.M3

NHOPOPMATUKA | C.73/232

v na nepeBoda OECATMYHOIO YMcna B OBOWYHYHO CUCTEMY €ro Heobxoammo
nocnenoBaTenbHO AENUTb Ha 2 A0 Tex Nop, Noka He OCTAHEeTCs OCTaToK, MEHbLUWUIA UNn
paBHbIn 1. Yncno B [OBOMYHOM CUCTEME 3anuCbiBAeTCs Kak MocreaoBaTerlbHOCTb

nocnegHero pesyrbrtata geneHnda n oCTtaTkoB OT Aef1eHNA B O6paTHOM nop4aake.

lMpumep 1. Yuncno 2210 nepeBecTu B BOUYHYIO CUCTEMY CHUCTIEHUS.

PeuweHue:

| cnocob:

2
2 11
010

1

oy [

[
el L

[ I W ]

22, =10110,

Il cnocob:
2210=11'2(0)
11=52(1)
5=22(1)
2=1-2(0)
2210= 101102

v Ina nepesBoga ABOWYHOMO Yucna B AEeCATUYHOE Heobxoaumo ero 3anucatb B
BMAe MHorouneHa (To ecTb B pa3BepHYTOM BuAe), COCTOSALLEro U3 nponsseaeHnin unudp
4yucra n COOTBETCTBYIOLLEN CTENEHN Ynucna 2, U BblMUCAUTL NO NpaBuiiaM AeCATUYHON
apupmMeTuKu:

Xo=an 2™ + an-12"2 + an22™3 + an 2™+ ... + ax2' + +a1'20

lMpumep2. Yncno 111010002nepeBecTn B LECATUYHYIO CUCTEMY CHUCTIEHUS.

PeweHue:

111010002=1"27+1-26+1-25+024+1-23+0°22+0-2"+0°2°=2321

v [Ina nepeBoga AECATUYHOIO Yncna B BOCbMEPUYHYHO CUCTEMY €ro HeobxoaMmMo
nocnegoBaTenbHO AenUTb Ha 8 OO0 TeX Mop, NoKa He OCTaHeTCA OCTaTOK, MEHbLUMA 8.
Ynucno B BOCbMEPUYHOW CUCTEME 3anUCbIBAEeTCS KaK MNocreaoBaTesfibHOCTb Lndp

nocnegHero pesyrnbrarta AeflieHNAa n OCTaTKOB OT AeJlIieHNA B O6paTHOM nopsaake.
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lMpumep3. Yncno 57110 nepeBeCTM B BOCbMEPUYHYIO CUCTEMY CHUCITIEHWS.
PeweHue:

| cnocob:
il
26 [ 7118
_1é EI'_BI_B
7 8l 1
!‘\\i/
5711o=10738
[l cnocob:
57110 = 71-8(3)
71 =8-8(7)

8= 18(0)
571,,= 1073,

o]

v [Insa nepeBoga BOCbMEPUYHOrO Yucria B AECATUYHOE YMCNO HEeOoOXoaUMO ero
3anucatb B BWAE MHOrOYfieHa, COCTosIWero u3 npou3sBedeHun uudp uucna u
COOTBETCTBYKOLWEN CTeNeHn 4mcna 8, M BbIMUCIUTL MO nMpaBufiaMm OeCATUYHOW

apupmMeTuku:

n-1 n-2 n-3 n-1 1 0
X=a'8 +a '8 +a .8 +a'8 +..+a,/8 +a,8
8 n n-1 n-2 n 2 1

lTpumep 4. Yncno 5013, nepeBeCTN B AECATNYHYIO CUCTEMY CHUCTIEHNS.

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

[Ona nepeBoga [OECATUMYHOrO Yucna B LWEeCTHAAUATEPUYHYKD CUCTEMY €ero
HeobxoaMmo nocnegoBaTenbHO Aenntb Ha 16 4o Tex Nop, Noka He OCTaHeTCs OCTaToK,
MeHbwnn  16. Yucno B WecCTHaguaTepuyHOM CcUCTeMe  3anucbiBaeTcs  Kak

nocrnenoBaTesibHOCTb Ll,l/lq)p nocneaHero pesyrnbTtaTta gerieHna n oCTaTkoB OT AEJieHUA

B 06GpaTHOM nopsiake.
[lpumep 5. Yucno 7467, nepeBecT B LIECTHAAUATEPUYHYIO —CUCTEMY

CYHUCIEHUA.

PeweHue: | cnocob:
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467 16
7456] 4bB5| 16
1 __464] 29 16
Z2__ 1B 1

™~/

7467, =1D2B,

[l cnocob:
746710=466'16(11)
466 = 29 *16(1)
29=13-16(0)
746710=1DZB16

[na nepeBoga LWeCTHagUATEPUYHOrO 4Yucna B AECATUYHOe Heobxoaumo ero
3anucatb B BWAE MHOrOYfieHa, COCTosIWero wu3 npoussegeHun uudp uducna u
COOTBETCTBYIOLLEN CTEeneHn uyucrna 16, M BbIMMCIUTL NO NpaBunam OeCATUYHOM

apudPMETUKMN:
X,.=a 16" +a 16" +a 16" +a 16"+ ... +a 16 ++a 16
n n-1 n-2 n 2 1
lMpumep 6. Yncno FDA11e nepeBecT B 4ECATUYHYIO CUCTEMY CHUCTIEHUS.

PeweHue:

FDA1,=1516"+1316"+1016 +116 =64929,

v'Y100bl NEpeBecTn YMCNo N3 ABONYHOW CUCTEMbI B BOCBMEPUYHYIO, €r0 HYXXHO
pa3dbutb Ha Tpuagbl (TPOMKM UUPP), HauMHas C Mnagwero paspsiga, B cnyyae
HeobXoANMMOCTN [OMOSHMB CTapLUYD Tpuady HYNsiMU, M Kaxayl Tpuagy 3aMeHuTb

COOTBETCTBYHLLEN BOCbMEPUYHOM Lndpon (Tabnuua 1).

[Tpumep 7. Yncno1001011, nepeBecT B BOCbMEPUYHYIO CUCTEMY CHUCTIEHUSI.

PeweHue: pgenvMm 4MCno, HayMHasi C KOHUA Ha Tpuadabl M 3aMeHsieM WX
BOCbMEPUYHbIMY YMCIaMn UCNONb3ys Tabnuuy 1
001 001 011, = 113,

v'YT0oObl NEpeBecT YNCNO U3 ABOMYHOW CUCTEMbI B LUECTHAALATEPUYHYIO, €ro

HY)XHO pa3buTb Ha TeTpagbl (YeTBepku uudgp), HauMHass ¢ Mnagwero paspsiga, B
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cnyyae HeoOXOOMMOCTM AOMOSIHUB CTapllyro TeTpagy Hynamu, U Kaxaykw Ttetpagy
3aMeHUTb COOTBETCTBYHOLLEN LWeCTHagUuaTepnyHon undgpon (Tabnuua 1).

lMpumep 8. Yncno1011100011, nepesecTn B LlecTHagUaTepUYHylO cuUCTeMy

cymcneHus.
PeweHue: 0010 1110 001 12=2E316

[ns nepeBoga BOCbMEPUYHOIO YUcna B BOUMYHOE HEOBXOOMMO Kaxayt umdpy
3aMeHUTb 9KBMBAIEHTHOM el ABOMYHOM Tpuagon (Tabnvua 1).

lNpumep 9. ‘-Imcn05318 nepeBecTy B ABOUYHYIO CUCTEMY CUUCIIEHUS.
PeweHue: 5278= 101 010 1112

[ns nepeBoga LecTHagUaTEpPUYHOrO Ynucna B ABOUYHOE HEOBXOOUMO Kaxayto
uMdpy 3aMeHNTb IKBUBANEHTHOW el ABOUYHOM TeTpagon (Tabnuua 1).

lNpumep 10. Yncno EF816 nepeBecTy B 4BOUNYHYIO CUCTEMY CHUCIIEHUS
PeweHue: EE816=1 11011 1010002

Mpu nepexone M3 BOCbMEPUYHOW CUCTEMbI CYUCTIEHNS B LLUECTHAALATEPUYHYIO U
obpaTHO, HEODXOAMM NPOMEXYTOYHbIA NEPEBO YMCeN B AECATUYHYIO UMW OBOUYHYIO
CUCTEMY.

lNpumep11. Hncno FEA, -nepeBecTn B BOCbMEPUYHYIO CUCTEMY CHUACTIEHUS.

PeweHue:

| cnocob:
FEA,=1516"+14'16 +10'16 =3840+224+10=4074,
4074:8=509(2)
509:8=63(5)
63:8=7(7)
FEA, =4074, =7752,

Il cnocob:
FEA16=1 111 1110 10102 (no Tabnuue1)

111111101 010,=7752,
lTpumep12. Hncno 635, nepeBecTy B LECTHAALATEPUYHYIO CUCTEMY CHUCTIEHUSI.

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

0001 1001 1101,=19D

3adaHus:

BapuaHTbl 3agaHun.

Bapuarm 1.

1) Npeobpa3ynTe cnegyome ABOUYHbIE YNCHA B OECATUYHbIE:
1101, 110110, 10111, 10010, 1001.

2) MNpeobpasynte cnefyowme BOCbMEPUYHbIE YMCIa B AECATUYHbIE:

1, 510, 57, 15, 653.
3) MNpeobpasynte cnegyowme AeCATUYHbIE YMCra B ABOUYHbIE:
256, 13, 72, 11, 101.

4) Npeobpasynte cneayrowme AeCATUYHbIE YMCIa B BOCbMEPUYHbIE:

39,7,162, 41, 418.

5) MNpeobpasynTe cnefyowmne gecaTUYHbIE YMCna B LWECTHAAUATEPUYHbIE:

764, 66, 10, 763, 14.

6) MNpeobpasynTe cnegyowme wecTHaguaTepPUYHbIe YnCna B AECATUYHbIE:

69, 8, 2E9, 3FC, 55.

BapuaHm 2

1) Npeobpa3ynte cnegyowme ABONYHLIE YNCHA B OECATUYHbIE:
11100, 1110, 100111, 11110, 100101.

2) MNpeobpasynTe cnefyowme BOCbMEPUYHBIE YMCIa B AECATUYHbIE:

576, 5,42,3,71.
3) MNpeobpasynte cnegyowme AECATUYHbIE YMCra B ABONYHbIE:
296, 13, 44, 62, 2.

4) NpeobpasynTe cneaywwme AECATUYHbIE YMCIa B BOCbMEPUYHBIE:
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2,34,305,22,7.

5) MNpeobpasynTe cnegyowmne gecaTUYHbIe YMcna B LWecTHaauaTepUYHbIe:

912,11, 75, 15, 64.

6) MNpeobpasynTe cnegyowmne wectTHaguaTepuUdHble Yncna B AeCATUYHbIE:

61, 268, D, 23B, 67.

Bapuanm 3.

1) Npeobpasynte cnegyowme ABONYHbIE YNCHA B OECATUYHbIE:
1000, 111001, 10011, 1101, 101110.

2) MNpeobpasynte cnefyoLme BOCbMEPUYHbIE YMCTa B AECATUYHbIE:

2,20,244,7, 24.

3) MNpeobpasynte cnefyowme AeCATUYHbIE YMCra B ABOUYHbIE:

52, 21, 342, 6, 112.

4) Npeobpasynte cnegyrowme AeCATUYHbIE YMCIa B BOCbMEPUYHbIE:

6, 43, 389, 7, 140.

5) MNpeobpasynte cnegyowmne gecaTUYHbIe YMCna B LWeCTHaaUaTEPUYHbIE:

8, 112, 798, 643, 11.

6) MNpeobpasynTe cnegyowme wectTHaguaTepUYHbIe Yncna B AECATUYHbIE:

248,41, E, 45, 23C.

BapuaHm 4.

1) Npeobpa3ynte cnegyowme ABONYHbLIE YNCHA B OECATUYHbIE:
1111, 110001, 11000, 1000, 11011.

2) MNpeobpasynte cnefyowme BOCbMEPUYHbBIE YMCIa B AECATUYHbIE:

54,714,7,6, 777.

3) MNpeobpasynte cnegyowme AECATUYHbIE YMCra B ABOUYHbIE:

40, 12, 199, 91, 29.

4) NpeobpasynTe cneayrwme AeCATUYHbIE YMCIa B BOCbMEPUYHbIE:

288, 3, 19, 336, 2.

5) MNpeobpasynte cnegyowmne AecaTUYHbIE YMCNa B LUECTHAALATEPUYHbIE:

117,11, 972, 15, 541.

6) MNpeobpasynTe cnegyowme wectTHaguaTepPUYHbIe Yncna B AECATUYHbIE:

75, 360, 8, 7A, C.
BapuaHm 5.
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1) Npeobpasynte cnegyowme ABONYHbIE YNCHA B OECATUYHbIE:
1111, 10110, 100000, 111001, 10000.

2) MNpeobpasynte cnegyowme BOCbMeEPUYHbIE YMCIa B AECATUYHbIE:

322, 1, 43, 402, 37.

3) MNpeobpasynte cnegyowmne AeCATUYHbIE YMCIa B ABOUYHbIE:

16, 73, 255, 19, 90.

4) NpeobpasynTe cneayrwme AeCATUYHbIE YMCIa B BOCbMEPUYHbIE:

2, 30, 241, 62, 3.

5) MNpeobpasynte cnegyowmne gecaTUYHbIe YMcna B LWeCTHaaUuaTeEPUYHbIE:

949, 89, 9, 120, 12.

6) MNpeobpasynTe cnegyowme wectTHaguaTepPUYHbIe YnCna B AECATUYHbIE:

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

BapuaHxm 6.

1) Npeobpasynte cnegyome ABONYHbIE YNCHA B OECATUYHbIE:
1111, 100111, 10100, 1110, 11111.

2) MNpeobpasynte cnefyowme BOCbMEPUYHbBIE YMCIa B AECATUYHbIE:

4,676, 11,70, 7.

3) MNpeobpasynte cnegyowme AeCATUYHbIE YMCIa B ABOUYHbIE:

97,7,479, 155, 41.

4) NpeobpasynTe cneayrowme AeCATUYHbIE YMCIa B BOCbMEPUYHbIE:

294,1, 20,197, 7.

5) MNpeobpasynte cnefyowmne gecaTUYHbIE YMCna B LWECTHAAUATEPUYHbIE:

815, 14, 108, 895, 13.

6) MNpeobpasynTe cnegyowme wecTHaguaTepPUYHbIe YnCna B AECATUYHbIE:

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

BapuaHm 7.

1) Npeobpa3ynte cnegyowme ABONYHLIE YNCNA B OECATUYHbIE:
1011, 10000, 101101, 1100, 100101.

2) MNpeobpasynte cnefyowme BOCbMEPUYHbBIE YMCIa B AECATUYHbIE:

3, 16, 215, 177, 6.

3) MNpeobpasynte cnegyowme AECATUYHbIE YMCIa B ABONYHbIE:

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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172, 94, 26, 80, 339.

4) Npeobpasynte cneayrowme AeCATUYHbIE YMCIa B BOCbMEPUYHbIE:

484, 9, 3, 2, 110.

5) MNpeobpasynTe cnegyowmne gecaTUYHbIe YMcna B WecTHaauaTepUYHbIe:

639, 66, 10, 11, 77.

6) MNpeobpasynTe cnegyowmne wecTHaguaTepUYHble Yncna B AECATUYHbIE:

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

BapuaxHm 8.

1) Npeobpasynte cnegyowme ABONYHbIE YNCHA B OECATUYHbIE:
110000, 1000, 10110, 11000, 111110.

2) MNpeobpasynte cnefyowme BOCbMEPUYHbIE YMCIa B AECATUYHbIE:

40, 536, 2, 57, 114.

3) MNpeobpasynte cnefyowme AeCATUYHbIE YMCra B ABOUYHbIE:

121, 63, 22, 78, 154.

4) NpeobpasynTe cneayrome AeCATUYHbIE YMCIa B BOCbMEPUYHbIE:

7,10, 75, 6, 336.

5) MNpeobpasynte cnefyowmne gecaTUYHbIE YMCna B LWeCTHaAUaTEPUYHbIE:

76, 14, 898, 646, 70.

6) MNpeobpasynte cnefyowme wecTHaguaTepUYHbIe YnCcna B AECATUYHbIE:

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

BapuaHm 9.

1) Npeobpa3ynTe cnegyowme ABONYHbLIE YNCHA B OECATUYHbIE:
111010, 1000, 11011, 10100, 101010.

2) MNpeobpasynte cnefyowme BOCbMEPUYHbBIE YMCIa B AECATUYHbIE:

7,552,45, 314, 6.

3) MNpeobpasynte cnegyowme AeCATUYHbIE YMCIa B ABOUYHbIE:

97, 149, 19, 5, 90.

4) NpeobpasynTe cneayrLwme AECATUYHbIE YMCIa B BOCbMEPUYHbIE:

4,437,13,7, 47.

5) MNpeobpasynte cnegyowmne AecaTUYHbIE YMCNaA B LUECTHAALATEPUYHbIE:

114, 575, 12, 8, 922.

6) MNpeobpasynte cnegyowme WecTHaguaTepPUYHbIE YnNCna B AECATUYHbIE!
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B, 67, 222, 234, C.
Bapuarnm 10

1) Npeobpasynte cnegyome ABOUYHbIE YNCHA B OECATUYHbIE:
10011, 1001, 100010, 10110, 110000.

2) MNpeobpasynte cnefyome BOCbMEPUYHbIE YMCIa B AECATUYHbIE:

732,3,17,7, 641.

3) MNpeobpasynte cnegyowme AeCATUYHbIE YMCIa B ABOUYHbIE:

27, 341, 93, 40, 5.

4) NpeobpasynTe cnegyrowme AeCATUYHbIE YMCIa B BOCbMEPUYHbIE:

31, 1,403, 117, 29.

5) MNpeobpasynte cnegyowmne gecaTUYHbIE YMCna B LWeCTHaAUaTEPUYHbIE:

620, 10, 100, 66, 760.

6) MNpeobpasynTe cnegyowme wecTHaguaTepPUYHbIe YnCna B AECATUYHbIE:

73,233,C, F, 78.

Bapuarnm 11.

1) Npeobpa3ynte cnegyome ABONYHbIE YNCHA B OECATUYHbIE:
111100, 1110, 11001, 101100, 1111.

2) MNpeobpasynte cnefyowme BOCbMEPUYHbBIE YMCIa B AECATUYHbIE:

7,21,521, 730, 67.

3) MNpeobpasynte cnegyowme AeCATUYHbIE YMCra B ABOUYHbIE:

8, 55, 215, 88, 7.

4) NpeobpasynTe cneayrowme AeCATUYHbIE YMCIa B BOCbMEPUYHbIE:

211, 5, 24, 6, 16.

5) MNpeobpasynte cnepyowme gecaTUYHbIE YMCna B LWECTHAALATEPUYHbIE:

874,13, 68,9, 725.

6) MNpeobpasynTe cnegyowme wecTHaguaTepPUYHbIe Yncna B AECATUYHbIE:

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

BapuarHm 12.

1) Npeobpa3ynte cnegyowme ABONYHLIE YNCNA B OECATUYHbIE:
111000, 1000, 10111, 101101, 10101.

2) MNMpeobpasynTte cnegyoLime BOCbMEPUYHbIE YNCHA B AECATUYHbIE:

7,175, 51, 3, 767.
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3) MNpeobpasynte cnegyowme AeCATUYHbIE YMCTa B ABOUYHbIE:

5, 463, 99, 76, 110.

4) Npeobpasynte cneaywowme AeCATUYHbIE YMCIa B BOCbMEPUYHbIE:

18, 306, 6, 43, 3.

5) MNpeobpasynte cnegyowmne gecaTUYHbIE YMcna B LWeCTHaaUuaTeEPUYHbIE:

111, 584, 9, 671, 117.

6) MNpeobpasynTe cnegyowmne wectTHaguaTepUYHble Yncna B AECATUYHbIE:

257, 7A, 9, 2FB, 73.
BapuaHm 13.

1) Npeobpa3ynte cnegyome ABOUYHbIE YNCHA B OECATUYHbIE:
11100, 101100, 1101, 100100, 10011.

2) MNpeobpasynte cnefyowme BOCbMEPUYHbIE YMCIa B AECATUYHbIE:

230, 16, 5, 607, 27.

3) MNpeobpasynte cnegyowme AeCATUYHbIE YMCra B ABOUYHbIE:

7,71,278,172, 32.

4) Npeobpasynte cnegyroLme AeCATUYHbIE YMCIa B BOCbMEPUYHbIE:

57,1, 216, 226, 34.

5) MNpeobpasynTe cnefyowmne gecaTUYHbIE YMCna B LWECTHAAUATEPUYHbIE:

794,126, 11, 591, 15.

6) MNpeobpasynTe cnefyowme wecTHaguaTepPUYHbIe YnCna B AECATUYHbIE:

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

1) Npeobpa3ynte cnegyowme ABONYHLIE YNCHA B OECATUYHbIE:
101101, 10010, 1000, 110001, 11001.

2) MNpeobpasynte cnefyowme BOCbMEPUYHbBIE YMCIa B AECATUYHbIE:

660, 4, 40, 552, 2.

3) MNpeobpasynte cnegyowme AECATUYHbIE YMCIa B ABONYHbIE:

128, 4, 45, 5, 297.

4) NpeobpasynTe cneayrwme AECATUYHbIE YMCIa B BOCbMEPUYHbIE:

104, 7, 61, 2, 223.

5) MNpeobpasynte cnepyowme AecaTUYHbIE YMCNa B LUECTHAAUATEPUYHbIE:

117,14, 728, 10, 563.
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6) MNpeobpasynTe cnegyowmne wecTHaguaTepuUdHble Yncna B AECATUYHbIE:

77,227, C, F, 204.

BapuaHm 15.

1) Npeobpasynte cnegyowme ABONYHbIE YNCHA B OECATUYHbIE:
110110, 10010, 1101, 1000, 11010.

2) MNpeobpasynte cnefyone BOCbMEPUYHbIE YMCIa B AECATUYHbIE:

4,17,637, 1, 663.

3) MNpeobpasynte cnegyowme AeCATUYHbIE YMCIa B ABOUYHbIE:

32, 373, 64, 67, 154.

4) Npeobpasynte cnegyrowme AeCATUYHbIE YMCIa B BOCbMEPUYHbIE:

40, 80, 1, 61, 3.

5) MNpeobpasynte cnegyowmne gecaTUYHbIE YMcna B LWeCTHaaUaTEPUYHbIE:

12, 733, 81, 603, 10.

6) MNpeobpasynTe cnegyowme wectTHaguaTepPUYHbIe Yncna B AECATUYHbIE:

7F, 343, 9, 4E, 8.
BapuaxHm 16.

1) Npeobpa3ynte cnegyome ABONYHbIE YNCHA B OECATUYHbIE:
1111, 10110, 101100, 1101, 101111.

2) MNpeobpasynte cnefyowme BOCbMEPUYHbBIE YMCIa B AECATUYHbIE:

577,14, 2,631, 11.

3) MNpeobpasynte cnegyowme AeCATUYHbIE YMCra B ABOUYHbIE:

301, 18, 97, 63, 16.

4) NpeobpasynTe cneayrowme AeCATUYHbIE YMCIa B BOCbMEPUYHbIE:

4,444, 22,294, 7.

5) MNpeobpasynte cnegyowmne gecaTUYHbIE YMCna B LWECTHAALATEPUYHbIE:

98, 14, 972, 12, 83.

6) MNpeobpasynTe cnegyowme wectTHaguaTepPUYHbIe Yncna B AECATUYHbIE:

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

BapuaHm 17.

1) Mpeobpasynte crneayowme ABONYHbIE YMCNA B AECATUYHbIE:
1001, 10001, 100110, 10110, 1011.
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2) MNpeobpasynte cnefyowme BOCbMeEPUYHbIE YMCIa B AECATUYHbIE:

20, 445, 6, 5, 607.

3) MNpeobpasynte cnegywowmne AeCATUYHbIE YMCa B ABOUYHbIE:

468, 25, 53, 167, 18.

4) Npeobpasynte cneayrowme AeCATUYHbIE YMCIa B BOCbMEPUYHbIE:

196, 1, 40, 486, 5.

5) MNpeobpasynte cnegyowmne gecaTUYHbIE YMcna B LWeCTHaaUuaTeEPUYHbIE:

13, 642, 86, 902, 8.

6) MNpeobpasynTe cnegyowmne wecTHaguaTepUYHble Yncna B AECATUYHbIE:

72, 8, 35B, B, 355.

BapuarHm 18.

1) Npeobpa3ynte cnegyome ABONYHbIE YNCHA B OECATUYHbIE:
1110, 111011, 11101, 1100, 100000.

2) MNpeobpasynte cnefyowme BOCbMEPUYHbIE YMCIa B AECATUYHbIE:

6, 71, 216, 53, 463.

3) MNpeobpasynte cnegyowme AeCATUYHbIE YMCra B ABOUYHbIE:

8, 392, 76, 25, 41.

4) NpeobpasynTe cneayrowme AeCATUYHbIE YMCIa B BOCbMEPUYHbIE:

37,7,433, 301, 4.

5) MNpeobpasynte cnefyowmne gecaTUYHbIE YMCna B LWECTHAAUATEPUYHbIE:

12,991, 124, 11, 67.

6) MNpeobpasynTe cnefyowme wectTHaguaTepPUYHbIe YnCna B AECATUYHbIE:

265,6B, E, 71, C.

BapuaHm 19.

1) Npeobpa3ynte cnegyowme ABONYHLIE YNCHA B OECATUYHbIE:
10111, 1010, 111010, 1110, 110111.

2) MNpeobpasynte cnefyome BOCbMEPUYHbBIE YMCIa B AECATUYHbIE:

1, 151, 43, 355, 16.

3) MNpeobpasynte cnegyowme AECATUYHbIE YMCIa B ABOUYHbIE:

13, 91, 466, 75, 4.

4) NpeobpasynTe cneayrwme AECATUYHbIE YMCIa B BOCbMEPUYHBIE:

5,497, 14, 45, 128.
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5) MNpeobpasynTe cnegyowmne gecaTUYHbIe YMcna B WecTHaguaTepUYHbIe:
925, 8, 68, 109, 854.

6) MNpeobpasynTe cnegyowmne wectTHaguaTepuUyHble Yncna B AeCATUYHbIE:
313, 7A, F, 337, A.

BapuaHm 20.

1) Npeobpasynte cnegyowme ABONYHbIE YNCHA B OECATUYHbIE:
100010, 11110, 1011, 1101, 10110.

2) MNpeobpasynte cnefyome BOCbMEPUYHbIE YMCIa B AECATUYHbIE:
4,204, 20,1, 17.

3) MNpeobpasynte cnefyowme AeCATUYHbIE YMCra B ABOUYHbIE:
66, 207, 3, 90, 279.

4) Npeobpasynte cnegyrowme AeCATUYHbIE YMCIa B BOCbMEPUYHbIE:
50, 1, 114, 277, 13.

5) MNpeobpasynte cnefyowmne gecaTUYHbIE YMCna B LWECTHaAUATEPUYHbIE:
11, 528, 126, 89, 9.

6) MNpeobpasynte cnegyowme wectTHaguaTepUYHbIe YnCna B AECATUYHbIE:
A, 29F, 59, 268, 8.

N3yunTe TeopeTnyeckyto YacTb

BbinonHunTe 3agaHus.

TeopeTnyeckas yacTtb 2:

Hag yncnamu, 3anncaHHbIMK B F0O0OM CMCTEME CHUCIIEHUS, MOXHO NPOU3BOAUTb
pasnuyHble apudmeTmyeckue onepauun. MHoropaspsiaHble 4ucna cKknagblBaloTcs,
BblYMTAIOTCS, YMHOXAlTCA M AendTca no Tem Xe npasunam, Y4To U B AECATUYHOW
CUCTEME CUYUCHEHUS.

Tak, Ons CrnoXeHus ABOUYHbIX Yncen HeobXOAMMO MCMoMb3oBaTb crieayolime
npaeuvna:

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

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

B nocnegHem crniyyae, npu cnoXeHun ABYX €OUHUL, NMPOUCXOAUT nepernonHeHne

Mnagwero paspsaa, U eouHula NepeHocuTcs B cTaplumin paspan. [NepenonHeHue
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BO3HUKAeT B Clnyyae, ecnnm CymmMa paBHa OCHOBaHUIO CUCTEMbI CYUCHEHUSA (B aHHOM
cnyyae ato 4ucno 2) unu bonbwe ero (4ns OBOMYHOM CUCTEMbl CHUCIIEHUA 3TO He
aKkTyaribHo).

Hpumep CINOXEeHUA OBOUYHbIX YNCET.

10110 1001 1111
+ 101 + 1010 + 1
11541 10011 10000

BbluntaHne opgHopaspsagHbiX OBOWYHBLIX YMUCEN BbIMOMHSAETCA MO Criedyrowum
npasunam:

0-0=0;0-1=1(3aem 13 ctapLiero paspsaga);

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

npUMepBbl‘-II/ITaHI/IFI OBOUYHbIX YnNcesn:

1011 10110
- 111 01100
100 1010

YMHOXeHne OoAHOpa3pAAHbIX OBOUYHbIX YUCENT BbINOJIHAETCA NOo Ccleayrwmm

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

o1 10101
Jot x 111
x101 . 10101

. 1011

10101

1011

110111 SR

1001001 1

[eneHne B Nobon NO3MUNOHHON CUCTEME CUYUCIEHUS NMPOU3BOANTCS MO TEM Xe
npasunam, Kak WU [JeneHuve Yrnom B [eCcATUYHOW cucteme. B OBOMYHOM cucTeme
AeneHne BbINONHAETCA 0COBEHHO MPOCTO, BeAb oyepeaHas umdpa 4YacTHOro MoOXeT
ObITb TONBLKO HYNEM UNN eOVHULEN.

BbINoONHAS yMHOXEHME MHOrO3HaYHbIX YMCENT B PasfIMYHbIX MO3ULMOHHBIX

CUCTEMAX CYUCIIEHUS, MOXHO UCMONb30BaTb OObIYHbIN alriropnuTM nepemMHoXXeHund 4mncen
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B CTONOUK, HO npn 3TOM pe3ysibTaTbl MEPEMHOXEHUNA N CINOXEHUA OOQHO3HA4YHbIX YNCEr

HeobxoaMmMo 3aMMCTBOBaTbL U3 COOTBETCTBYHOLLMNX Tabnuy, YMHOXEHUA U CITOXKEHUA.
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Tabnuua cnoxeHus B BOCbMepI/I‘-IHOIZ CnUctemMme CHUCNEeHU4A:

w3 Oh s fa LD B o= S| 4

- O s s Wbk = O O

RS

=1 Ch Wi fa W ]

7101112131413
10111213141516

3
3
4
5
&
7

10111213
1011121314

Tabnuua YMHO>XEHUA B BOCbMepI/I‘-IHOIZ CUCTEME CHUCTEHUA:

*101 2 3 4 5 6 7
0100 0 0 00 0 0
1101 2 3 4 5 6 7
2102 4 6 1012 14 16
13103 6 1114 17 22 25
410 4 1014 20 24 30 34
510 5 1217 24 31 36 43
610 6 14 22 30 36 44 52
T 07 16 25 34 43 52 61

Tabnuua cnoxeHnst B 16-pMYHON CUCTEME CHUCTIEHUS:
+10123 4 56789 ABCDEF
pjo1234 56789 LBCDETF
112345 67 89 4A&BCDE F 10
2123456 789 4B CDEF 101
3134567 89 A BCDEF 101112
414567 8 945 B CDETFI0I 1213
51567 89 B CDEFIDI 121314
6| 67T 8 9 A BCDEFI0111213 1415
71789 4B CDEFIOI 1213 14 1516
8139 A B C DEFID11121314 15 1617
919 4B C D EF I0DI1 12131415 16 17 18
A|l&BC DE FIOI1 1213141516 1718 19
BIBCD EF IDI11121314151617 1819 1A
CI|CDE FI011121314151617 18 19 14 1B
D|DEF 10 111213141516171819 14 lB IC
E|E FI011 121314151617 1819 1alB1C ID
FIF 1011 121314151617 12 1914 1B IC 1D 1E
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Tabnuua ymMHOXeHNA B 16-puYHOM CUCTEME CHUCTIEHUS:

o336 | 2| C|F 12|15 |18|1B|1E| 21|24 | 27| 2A|ZD

41048 [ C 10 14| 18 |1C|20( 24 | 28 |2C | 30 | 34 | 38 | 3C

S{of 5| A | F | 418 [1E] 25 |28 2D | 32 | 37 [3C [ 41 | 46 | 4B

gl 06| C 12|18 (1E| 24 |24 (30| 36 |3C (42|48 |4E | 54 [ 54

TI0 T E [ 1510 25| 2Aa | 31 (38| 3F | 46 | 4D | 4 | SB[ 62 | 69

B0 & 10| 18| 20 28| 30|38 |40 48 | 50 ([ 58 |60 | a5 | 70 78

(o9 |12|1B| 24 |2D| 36 | 3F |48 | 51 | SA | 63 [6C | 75 | VE | &7

Al D A 4| IE| 28| 32 ([3C |46 |50 )54 o4 | 6E |78 [ 82 | 8C | Do

Bl o|B | 16|21 |2C) 37|42 |4D |58 [ 63 [ 6E | 79 | 84 | 8F | 9A | AS

Clo|C| 18|24 |30|3C |48 |54 |60 |aC | 78| 84 |20 |9C | AL|BY

D)o |D1a| 273441 |4E | 5B |68 | 75 [ 82 | 8F | 9C | A9 | Bé [ C3

E|0|E|[LC|ZA| 38|46 | 54 |62 |70 | VE | 8C | 9A | A8 [Ba [ C4 | D2

F|l0O|F|[1E|ZD|3C | 4B | 2a | 69 |78 87| 96 | A5 | B4 |C3 [ DZ| EL

[Mpn BbLINONHEHUW [EWUCTBUM CIIOXKEHUA W BblYUTaAHUSA B 8-HOW cucTeme
cyYMcrneHmst HeobxoanMMo NOMHUTL (€CNKU He Nonb30oBaTbCs Tabnuuen):

- B 3anucun pes3ynbTaToOB CIOXEHUS U BbIYUTAHUA MOFYT ObiTb MCMNONb30BaHbI
TONbKO LNPpbI BOCbMEPUYHOTO andgasunTa;

- OCHOBaHME BOCbMEPUYHOM CUCTEMbI CHUCIIEHUSI paBeH 8, T.e. nepenosiHeHne
HacTynaeT, Koraa pes3ynbTaT crnoxeHus 6onblwe mnu paseH 8. B atom cnyvae ans
3anucm pesynbTata Hago BblMeCcTb 8, 3anucaTb OCTaTOK, a K CTapwemy paspsgy
npubaBnTb e4MHULY NEPENONHEHNS;

- €CNU Npu Bbl4MTaHMM NPUXOANTCA 3aHMMaTb eQMHMLY B CTapleM paspsge, aTa
eavHNLa NepeHocuTCs B MNagLwiunm paspsag B Buae 8 eamHu,.

I'Ipmmep CIMOXXeHNA 1N BblYNTaHNA BOCbMEPUYHBLIX YNCET:

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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1 ) 173+65=255

L— i 2)63545-7055=54475

Mpumep YMHOXEHUS BOCbMEPUYHbIX YUCET:
y 17
14
264
7-4=28=83+4
4143 =7
175 "14g = 2645

vTpn BbLINONHEHUN [OENCTBUN CIIOXEHUSI U Bbl4MTaHUA B 16-HOM cucTeme
cuncrneHust HeobxoaMmMo NOMHUTD:

- B 3anucu pes3ynbTaToOB CIOXEHUS U BblYUTAHUA MOFYT ObiTb MCMNOSb30BaHbI
TONbKO UNpbI WecTHaguaTepuyHoro andasuta (0-9, A-F)

- OCHOBaHMWe WecTHaguaTeEPUYHON CUCTEMbl CUUCNEeHUs paBHo 16, T.e.
nepenosiHEHNe HacTynaeT, Korga pesynbtaTt cnoxeHus donblue unm paeseH 16. B atom
cnyyae gns 3anucu pesynbTaTa Hago BbldecTb 16, 3anmMcaTb OCTaTOK, a K cTaplemy
paspsay npubaBuTb e4uHULY NePEnonHEHNS;

- €CNU Npu Bbl4MTaHMM NPUXOANTCA 3aHMMaTb eQMHMLY B CTapLlleM paspsge, aTa
eanH1La NepeHoCcnTCcs B MragLwunm paspsa B suge 16 eanHuu.

Mpumep cnoxeHust n BblunTaHUs 16-HbIX Yncern:

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

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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94+B +1=10+11=21=21- 16=5—1
9A16 +B716 = 15116

2)

BC4y;

AF 4

B15y
N3 4 Henb3qa BblbecTb F, 3HaunMT, U3 neBoro paspsga Mbl 3anvem 16. Tenepb F

Hago BblumTaTh M3 20. B pesynbTtaTte - 5, 3anucbiBaem ero nog paspsgoMm eavHuy,.
LUndpa C ymeHbimnacs Ha 1,Tenepb 310 B. 3HaunT Hago A BblyecTb n3 B, ato Oygert
1.

3anucbiBaeM 3TOT pes3ynbTaT B paspsage AecAaTkoB. M3 coTeH B 3TOT pa3 Mbl
HMYEro He 3aHUManu n B BbIYNTAEMOM TONbKO 2 UNdPbl — COTEH HET, TO eCTb CHOCUM
B 13 ymeHbLlIaemMoro B pesynbTar.

Ntak: BC416 - AF16 = B1516.

Mpumep yMHOXEHUSA 16-HbIX Yncen:

7
5 D 7D=713=91=16"5+11=165+B
. 5 B 75=35=162+3
2 3
2 B B

~-Onepauusi AeneHust BbINOMHSETCS Mo anroputMmy, nogobHoMy anroputmy
BbINOSTHEHMS onepaLnn AeneHnss B 4eCATUYHON cucteme cumcneHust. CneayeT TONMbKO
rpaMOTHO MONb30BaTbCA TEMU Uudpamu, KOTopble BXOOAT B andaBUT UCMNONb3yeMoWn
CUCTEMbI CHUCTIEHUSI.

Hanbonee npocTto peneHve cTonOMKOM OCYLLECTBUTL B ABOMYHON CUCTEME
CYMCNEHUs], TaK KaKk B JBOMYHOW CUCTEME CHMCIEHUSI MPUOETCS NULb CPaBHUTbL OBa

4yucrna v BblunTaTb U3 DOMbLUEro MeHbLUee.

1000011, 101,
1012 1112
_111z

101,

_ 101,

101
0

LIOKyMeHm yripaernsiemcsi npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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I'Ip|/| aeneHnn Mbl HE BcCerga rnorydynm uerioe 4Yucno. Pasgenum uucno 5 Ha

4yuncrno 2, npeasapuTesibHO nepesend X B ABOUYHYHO CUCTEMY CHUCTIEHUA!

101; 10,
St

-
=

JJ,eneHme B BOCbMepI/I‘-IHOIZ CnuctemMme CHUCIrieHnA:

330 |22

22 144
110
110
0

Mpouecc aeneHus B WecTHagLaTeEPUYHON CUCTEME CHUCTIEHUS aHANOIMNYEH.
vTpyn BbINONHEHMM NOObLIX apudPMETUMYECKUX oOnepauui Hag  Yucramu,
NPeACTaBfeHHbIMM B pasHblX CUCTEMax CYUCNEHWs, crneayeT npeasapuTenibHO
nepeBecTU NX B OOHY U Ty Xe CUCTeMy.
Mpumep 1. BbinonHUTL apudmMeTUyecKkne onepauum C YUcnamm B pasfnyHbIX
CMCTEMAaX CYUCIIEHUS:
1011102 + 12638 — X10
1011102 =122+ 024+ 123+ 122+ 12" +020=32+ 0+8+4 +2+ 0 =461
1263g = 1'8% + 2:82 + 6-8" +3-8° = 512 +128+ 48 + 3 = 6911
4610+ 69110 = 73710
3adaHueNe1
PacnonoxuTe crnegyowime ymcna B nopsake Bo3pacTaHus:
a) 74s, 1100102, 7010, 381s;
6) 6E16, 1428, 11010012, 1001¢;
B) 7778, 1011111112, 2FF 16, 5001¢;
r) 100410, 11000002, 6016, 141s.

3adaHueNe2

BbinonHuTb apudmeTtudeckmne onepaumm B 2-n CC:

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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1) 11102 + 10012 = 101112

2) 11102 - 10012 =101z

3) 11102 * 10012 = 11111102
)

4) 11102/ 112 =1002

3adaHueNe3

BbinonHuTtb apudpmeTudeckue onepaumm B 8-n CC:
5)67s + 238 = 1128

6) 678 — 238 = 443

7) 678 * 235 = 20258

8) 74g | 24g = 3

3adaHueNe4

BbinonHuTtb apndpmetndeckme onepauumn B 16-n CC:

9) AF+46 + 9716 = 14616

10) AF16— 9716 = 1816

11) AF+16 * 9716 = 673916

12) 5A16 / 1E16 = 316

3adaHueNe5

Cnoxutb umcna 5E16 M 123. Cymmy npeactaBuTb B OECATUYHOW CUCTEME
cuYnCneHus.

13) (9410 + 1010 = 10410)

Bb1800bI U ripedrnoxeHusi o rnpodesaHHou pabome
CodepxxaHue omyema:

HavmeHoBaHMe NpakTU4ecKoro 3aHATUS

Llenb 3aHATMSA

BapwvaHT 3agaHus

CnnCoK nCnonb3yemblX UCTOYHUKOB

BbiBoAbl M NpeanoXxeHus

2

[ata n nognucb KypcaHTa u npenogasaTens

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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Bonpocski 0nsi camornposepKu:

1. YTO HasbIBalOT CUCTEMOWN CHUCTIEHUA?

2. Kakag cuctema cHMCrieHMst NCNosib3yeTcsa B KOMMNbIOTEPHOW TEXHUKE?

3. loyemy yenoBeky yaoBGHO NoONb30oBaTbCA  OECATUYHOWM  CUCTEMOW

cymcneHuna?

4. Kakne npasuiia NpMMeHArTCA ONA BbINONHEHUA apmpmemqecmx OI'IepaLl,I/IIZ
B NO3MLMOHHbBIX CUCTEMAX CHYUCTIEHMNSA?

5. Yto HeobXxoaMmMoO MNOMHUTL npn BbINOJIHEHNN onepau,mﬁ B Pa3JiN4HbIX
NO3MLMNOHHbBIX CUCTEMAX CHYUCTIEHUNA?

6. Kak HY>XHO NOCTynnTb, €ecnu onepaunun npon3BoadaTcAaA Haa 4YUciamm,

npencrtaBsiEeHHbIMAU B pa3fiMvHbIX NO3NLINOHHBIX CUCTEMaX cuncnenusa?

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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MNMpakTuyeckoe 3aHATME N26 DnemMeHTbl KOMOMHaATOPUKN, TEOPUU MHOXKECTB
N MaTeMaTU4YeCKOM JNTIOrmKu.

Llenb 3aHamMust:

1.Mo3HakoMUTb 0BYyYaKLLMXCA C OCHOBHBbIMU MOHATUAMU TEOPUN MHOXECTB,

JIeEMeHTaMM KOM6I/IHaTOpVIKI/I N MaTeMaTUYECKOWN FOTUKM;

UcxodHble Teopemuyeckuli Mamepuar, cxembl, 3adaHusi o eapuaHmam

CodeprxaHue u rnopsi0oK BbINOTHEHUS:
N3yunTb TEOPETUYECKYIO YaCTb

BbinonHuTb 3agaHus

TeopeTnyeckasa 4yactb

MHOXeCTBO — 3TO COBOKYMNMHOCTb OOBLEKTOB MPOU3BOSILHOW NMPUPOAbLI, KOTopast
paccmaTpuBaeTca Kak eanHoe Leroe.

MpumepamMn MHOXECTB MOrYT CHAYXWUTb: MHOXECTBO BCEX KypCaHTOB Balleu
rpynnbl, MHOXECTBO BCex xutenen KanuHuHrpaga, MHOXECTBO BCEX HaTyparnbHbIX
4yncen, MHOXECTBO BCEX PELUEHUIN HE KOTOPOro YPaBHEHUSA U T. M.

MHoxecTBa NpUHATO 0603Ha4YaTb NPONUCHbIMK ByKkBamMu naTUHCKOro andasuTa
(A, B, C, ...). OOvbekTbl, BXOogdliMe B COCTaB MHOXeCTBa, HasblBalOTCA ero
anemMeHTaMu.

MHOXeCTBO MOXHO 3a4aTb creayowmnmm cnocobamu:

1.nepeyncrneHmem BCex ero 3f1IEMEHTOB;

2.XapakTepucTn4eckMm CBOUCTBOM €ro 9f1IEMEHTOB.

B nepBom cnyyae BHyTpM QUrypHbIX CKODOK MepeyvncnsoTcs Bce O0OBLEKTHI,
COCTaBnsLLME MHOXECTBO. Kaxabin 06BHEeKT, BXOAALMIMA B MHOXECTBO, YKa3blBaeTCcs B
dourypHbIx ckobkax nuilb oguH pas.

Hanpumep, 3annce M = {1, 3, 5, 7, 9} o3HayaeT, 4TO MHOXecTBO M cocTouT 13
uncen 1, 3,5,7n09.

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx




KMPK BIrAP® ®Ir'b0OY BO «KI'TY»
MO-35 02 11-00[.08.M3

NHOOPMATUKA | C.96/232

To4HOo Takon e cmbicn byget umeTb 3anuce M = {3, 1, 5, 9, 7}. Haye rosops,
nopsiaoK PacnosioXeHNs 3NEMEHTOB B PUIYpHbIX CKOBKax 3HavyeHusi He nmeeT. BaxHo
TOYHO YyKa3aTb, Kakme UMEHHO 00BbEeKTbI ABMNATCSA AfIEMEHTAMU MHOXECTBA.

4ncno 5 aBnseTcsa anemMeHToM MHoxectBa M: 5 € M1);

ynucno 4 He aBNsIeTCA ANemMeHToM MHoXecTBa M: 4 ¢ M.

OTO € MHOXEeCTBO MOXHO 3a4aTb C NMOMOLLbI XapakTEPUCTUYECKOro CBOMCTBA
oOpasylLlmx ero 39fIeMEeHTOB — TaKkoro CBOWCTBA, KOTOpbIM oOb0nagaeTr Kaxabin
3AMIEMEHT, npuHagnexawmn MHOXecTBy, U He obrnagaeT HM OOUH 3fEMEHT, KOTOpPbIn
eMy He NpuHagnexuT. B Hawem npumepe MOXHO roBOPUTL O MHOXECTBE HaTyparbHbIX
OAHO3HA4YHbIX HEYETHbIX YMcen.

B paccmatpuBaemom MHoxectBe M coaepxutcsa 5 anemeHToB. 310 0603HaYaroT
Tak: M| = 5. MOXHO COCTaBUTb MHOXECTBO, cofepxallee nboe 4Mcro 9nemMeHTOB.
Hanpumep, MHOXeCTBO BCeX KOpHel ypaBHeHuss x? — 4x — 5 = 0 KoHeuyHO (OBa
3rieMeHTa), a MHOXeCTBO BCeX To4yek npsiMmon 6GeckoHeuyHOo. MHOXeCcTBO, He
coepallee H1 O4HOro afieMeHTa, Ha3bliBaeTcs NyCcTbiM U 0603Ha4YaeTcss CUMBOSIOM &

MepBbIM cnocob 3agaHUst MHOXECTB MPUMEHUM TOSNbKO AN KOHEYHbIX
MHOXECTB, a MU TO Mpu YCIIOBUN, YTO YMCIIO AIEMEHTOB MHOXECTBA HEeBEeNNKO. BTopbiM
cnocobom MOXXHO 3aJaBaTb Kak KOHEYHble, TaKk 1 BeCKOHeYHblIe MHOXeCTBa.

M3 HeKoTopbIX 3rieMeHToB MHOXecTBa M MOXHO COCTaBUTb HOBOE MHOXECTBO,
Hanpumep P: P = {1, 3, 5}.

Ecnu kaxgbin aneMeHT MHOXecTBa P npuHagnexmt mMHoxecTtBy M, To rosop4rT,
yto P ecTb noamMmHoxecTBo M, 1 3anuceiBaoT: P < M.

Camo MHOoxecTBo M aBnsieTca CBOMM NMOAMHOMXECTBOM, T. K. Ka)XAbl anemeHT M
npuHagnexut mMHoxecTBy M. [NycToe MHOXECTBO TaKkke aBnseTca nogmMmHoxectsom M.

Pabotas ¢ oObekTamMn KakoW-TO ONpeaeniéHHOM npupoabl, BCEerga MOXHO
BblAENUTb «CaMoe OOonbLUoe» WM YyHMBEpPCanbHOE MHOXECTBO, COAeplKaliee Bce
BO3MOXHble nogMHoxecTBa. [1lycTb A — MHOXEeCTBO YETHbIX Yuces, B — MHOXecTBO
HaTypanbHbIX Yncen, C — MHOXECTBO YMcen, KpaTHbIX NaTU. Torga cambiM 60nbLUMM
MHOXeCTBOM, cogepxawmm B cebe mHoxecTtBa A, B n C, a Takke gpyrme nogobHble
MHOXecCTBa, OyaeT MHOXECTBO UenblX 4ucen. YHuMBepcanbHOEe MHOXeCTBO Oyaem

o603Ha4vaTb 6ykson U.

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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NHOPOPMATUKA

| C.97/232

[na HarnsgHoro n3obpaxeHUs MHOXECTB UCMONb3YITCA Kpyrn dunepa (puc.).

Touku BHYTPWU Kpyra CHUTarTCA 3J1EMEHTaM MHOXXECTBA.

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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1) nepecevyeHnemM AByxX MHOXeCTB X M Y Ha3blBaeTCA MHOXECTBO UX 0BLLnX
3N1eMEeHTOB.

lMepeceyeHne MHOXeCTB 0603Ha4aloT C NOMOLLbIO 3Haka N: X N Y.

MycTb MHOXecTBa X 1 Y COCTOAT U3 OYKB:

X={w, Kk, 0, N, a};

Y ={y,p, 0, Kk}

AT MHOXEeCTBa UMEKT O0LLME 3NEeMEHTBI: K, O.

X Y ={K, o}.

MHoxectBa M 1 X He UMEIOT 00LLMX SNEMEHTOB, UX NepeceyeHmne — nycToe
MHOXeCTBO:

MNX = .

lNepeceyveHne mHoXecTB M n P ectb MHOXecTBO P, a nepecevyeHne mHoxectB M n M

€CTb MHOXecTBO M:
MAAP=P, M~M= M.

ob6beanHeHneM AByX MHOXecCTB X U Y Ha3blBaeTCs MHOXXECTBO, COCTOsILLEE N3 BCeX

3MIEMEHTOB 3TUX MHOXECTB M HE CoAepXKallee HUKaKnMX Apyrux afieMeHToB.
O0begnHeHne MHoXecTB 0003HaYalT C MOMOLLbI 3HaKa U
XUY.

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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[nsa Halwmx NpuMepoB:

XoY ={w, K 0,na,Yy, p}

Mo X={1357,9 W,k o0,n,a};
MOUP=M MuUM=M.

MogymanTe, BO3MOXHO SN paBEHCTBO: AUB = ANB.

I'Iepecequme N 00beagnHEHME BbINOMNHAKTCSA Ans nobon napbl MHOXECTB.
AONoOJIHeHne — nMeeT CMbICJ1 HE )14 BCEX MHOXEeCTB, a TOJIbKO Toraa, Korga Btopoe

MHOXECTBO ABJ1IA€TCA NOAMHOXXECTBOM NepBOro.

lMycTb MHOXeCTBO P aBnseTtca nogMHoXXecTBOM MHOXecTBa M. gononHeHvem P o M
Ha3bIBAeTCs MHOXECTBO, COCTOsILLEE U3 TeX anemeHToB M, KoTopbie He Bownn B P.
NononHeHue P oo M o6osHavaior P: P ={7, 9}.

HononHeHne M no M ecTb nycToe MHOXeCTBO, AOMOSNIHEHME MYCTOro MHoXecTsa 4o M
ect’b M: M=C; & =M.

MowHoCTbL MHOXeCTBA

MOLLHOCTbI KOHEYHOIO MHOXECTBA Ha3blBaeTCH YMCO ero afieMeHToB. MoLwHOCTb
MHOXecTBa X obo3Ha4vaeTcs |X|.

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

Yuncno anemeHToB 06beAMHEHNSA OBYX HENEPECEKAOLLMXCSA MHOXECTB paBHO CyMMe
4Yncen aNeMEHTOB 3TUX MHOXECTB. Tak, B 00begmHeHnn mHoxectB M n X cogepxutcs
10 anemeHTOB: |[MUX| = 10. Ecnu xXe MHOXeCTBa nepecekarTcsi, TO YMCNO
3NemMeHToB 00beANHEHNS HaXoaUTCA crioXxHee. Tak, X coCTOUT n3 5 aneMeHToB,
MHOxecTBO Y — 13 4, a ux oobeanHeHme — n3 7. CnoxeHume 4yucen

51 4 gaet Ham 4ncno 9. Ho B 9Ty cymMy ABaXabl BOLLUIIO YNCHO 9NIEMEHTOB
nepecevyeHns. Ytobbl NoNy4nTb NPaBUNbHLIN pe3ynbTaT, HAaAo K YMCny anemeHToB X
NpubaBnTb YNCIO 3EMEHTOB Y 1 N3 CYMMbI BbIYECTb YNCIIO 3/IEMEHTOB NEPECEYEHNS.
MonyyeHHas doopmyna nogxoauT and nbbix AByx MHoxecTB: | XU Y] = |X| + |Y] — |X

M Y]. OTO YacTHbIV cryyYan Tak HasblBaeMoro nNpuHLMNa BKIOYEHNN-NCKITIOYEHNIA.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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MpUHUMNOM BKMOYEHUN-UCKITIOYEHUI Ha3blBaeTcs oopmMyna, No3BosisoLwas
BbIYMCIIUTb MOLLHOCTb 06beaMHeHUs (NepeceYyeHmnsi) MHOXECTB, €CIN U3BECTHbI UX
MOLLHOCTU M MOLLIHOCTM BCEX UX NepeceyeHun (0bbeamHeHnn).

Ansa cnyyas o6beanHeHns TpEX MHOXeCTB hopmMyna uMmeeT BUA;
XoYouZl=|XI+|Y]+|Z - XY= X"Z|=-|YZ|+|X~Y~Z.
AHarnormyHble oopmynbl cnpaBenivBbl U AN nepecevyeHnss MHO-

YKECTB:

X~ Y] =X + Y] - [XOY]

XY m Z] = | X] + |Y] + |Z] — | XUY| = | XU Z-|YUu/Z + | XOuY U Z|.

Mpumep. B 3umHUM 03g0poBuTEnbHbIN Narepb otnpasndaetcsa 100

cTaplleknaccHukoB. NMoYTn Bce OHM yBNeKatTcst CHOYy6opAOM, KOHbKaMU UK NbbKamu.

[Mpn 3TOM MHOIME M3 HUX 3aHMMAlOTCHA HE OAHUM, a ABYMS 1 Aaxe Tpems Bugamm

cnopTta. OpraHmsaTopsbl BbISICHUIIW, YTO BCEro KaTaTbCs Ha cHoybopae ymetroT 30 peb4r,

Ha nbhkax — 28, Ha KOHbKax — 42. Bcero ymeHmeMm kataTbCs Ha Nbbkax U cHoybopae

N3 HMX MOryT noxBacTtaTbca 8 pebsaT, Ha Nbhkax u kKoHbkax — 10, Ha cHoybopae n

KOHbKax — 5, HO TONbKO TPOe 13 HUX BNagelT BCceMn Tpems Bugamm crnopta. CKonbKo

pebsaT He yMeeT KaTaTbCsl HU Ha CHoybopae, HW Ha Nbbkax, HU Ha KOHbKax?

O603Haunm yepes S, L n K MHoecTBa CHOy60paANCTOB, NbPKHUKOB n
nobutenen KOHbKOB cooTBeTCTBEHHO. Toraa |S| = 30,

L] =28 n |K|=42. Ipn atom |S nL| =8, |Kn L| =10, |[S K| =5,

IS~ L~ K| = 3.

O6begunHeHne MHoXecCTB S, L 1 K — 3TO MHOXEeCTBO pebsaT, yBnekarLwmxcst XoTs bbl

KakuM-TO BUOOM CropTa.

Mo dhopmyne BKNIOYEHUMN-UCKITIOHYEHNIN HAXOANM:

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

Takum obpasom, n3 100 ctapuieknaccHmkoB 20 He yMEIOT KaTtaTbCHa HU Ha cHoybopae,

HW Ha NbbKax, HU Ha KOHbKaXx.

3apaHus

1.Ecnn MHOXeCTBO X — 3TO MHOXECTBO HaTyparibHbIX YMCES, AeNALNXCA HaLerno Ha

2, a Y — MHOXeCTBO HaTyparbHbIX YnCes, AeNAWnXca Haueno Ha 3, To YTo byaer:

nepece4eHneM 3TUX MHOXECTB,

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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obbegMHEHNEM 3TUX MHOXECTB?
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2.|-|yCTb MHOXECTBO X — 3TO MHOXECTBO HaTyparibHbIX YXCen, OeNALWLNXCA Hauero Ha

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

HanMeHbllee YNCo, Bxoadliee:
B nepece4vyeHne 3Tnx MHOXeCTB,

B 00ObeAnHEHME 3TUX MHOXECTB?

3.MycTb A, B 1 C — HekoTopble MHOXeCTBa, 0603Ha4YeHHbIe Kpyramn, U —

YHuBepcaribHoe MHOXeCTBO.

AD

C nomoLLbio onepauuin o6beaUHEHNS, NepecedYeHns 1 AOMNOMNHEHNS [0

YHMBEpPCANbHOrO MHOXeCTBa Bblpa3uTe Yyepe3 A, B u C crnepytowime MHOXeCTBa:

N1 U203 U 4 U5 UG6;
2)2 U 5;

3)5;

4)2 U405 U 6;
51020 3;

6)8.

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

28 nobegutenen onumnmag n 42 cnoptcmeHna. Npun atom 10 yenosek Obinn n

OTNUYHUKaMU, 1 NobeanTensMm onumnuag, 5 — oTnNNUYHMKaMM 1 cnopTcMeHamm, 8 —

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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crnopTcMeHamMmun " nobegutenamMmm onumnuag, 3 — 1 OTNIMYHUKAMU, U crnopTcMeHamMu, n

nobegutenammn onumnmnag. Ckonbko pebaT otabixano B narepe?

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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5.CTapLueknaccHMKN 3anonHANn aHkeTy ¢ BonpocaMmn 06 ak3ameHax rno Bbldopy.

Okaszanocb, 4To Bblbpanu oHN MHpopMaTUKy, pnsnky n obliectsosHaHue. B knacce 38
yyeHukoB. ObLecTBo3HaHMe Bbibpan 21 y4yeHuK, NpUYEM Tpoe U3 HUX BbliDpanu eweé v
MHGOPMAaTUKY, a ecTepo — eLwé n pusunky. OgmH ydeHuk Belbpan Bce Tpy npegmMeTa.
Bcero nHgopmatuky Beibpanu 13 y4eHnKoB, NATEPO M3 KOTOPbIX yKa3anu B aHKeTe ABa

npegmeTa. Hapgo onpeaenunTb, CKOJIbKO Xe Y4EHUKOB Bbl6paJ'II/I Cbl/l3|/1Ky.

Bbi8o0bi u npednoxeHus o npodesiaHHoU pabome
CodepxxaHue omyema:

HanmeHoBaHMe NpakTM4eckoro 3aHATUS

Llenb 3aHATMA

BapwaHT 3agaHus

Cnncok ncnonb3yeMblX NCTOYHMKOB

BbiBOObI U NpeanoxeHus

[ata n nognuce KypCaHTa U npenogaBaTtens

Bonpochki 0nsi camonpogepku:

YTo Ha3bIBalOT MHOXXECTBOM?

YUTo Ha3bIBaAKOT NepeceyeHnem aByX MHOXECTB?
UTto HasbIBalOT 06beguHEHMEM OBYX MHOXECTB?
YTto Ha3bIBaOT NOgMHOXECTBOM MHOXeCTBa?
YUTto Ha3bIBaOT MOLLHOCTbLIO MHOXeCTBa?

UTo no3BondeT BblMMCUTL hopMyna BKITHOYEHNN-UCKITHOYEHNIN?

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx




KMPK BIrAP® ®Ir'bOY BO «KI'TY»
MO-35 02 11-00[.08.M3

MHOOPMATUKA | C.105/232

MNMpaktnyeckoe 3aHaTMe Ne7 Ctpyktypa nHdopmauuun. Npacpul. BBegeHne u
noHATUA. Cnocobbl 3agaHusa rpadoB. ANropuTM NOCTPOEHUA AepeBa pPeLUeHUMN.

Llenb 3aHamMust:

1.Mo3HakOMUTbL 0BY4aLLNXCHA C OCHOBHBIMW MOHATUAMU TEOPUN rpadhoB;
UcxodHble Teopemudeckuli Mamepuari, cxembl, 3a0aHusi 0 eapuaHmam

CodeprkaHue u rnopsi0oK BbINOTHEHUS:
N3yunTb TEOPETUYECKYIO YaCTb

BbinonHuTb 3agaHus

Teopemu4eckas 4acmb

MoHaTue rpacpa

[pacdh — 3TO MHOXECTBO TOYEK UMM BEPLUMH U MHOXECTBO NUHUIK unu pebdep,
COEaVHSAIOLWMX MexXay cobOoM BCE UMK YacTb 3TUX TOYEK.

BepLwuHbl, npuneratowme K 0ogHOMy 1 TOMy e pebpy, Ha3bIBalOTCA CMEXHbLIMU.

[Ba pebpa, y KOTOpPbIX eCTb obuwas BepLIMHa, Takke

Ha3bIBaOTCACMEXHbLIMU (MU COCEAHNMM).

Puc. 1. 'pad ¢ wecTbio BEpLUMHAMN U CEMbIO pebpamu
AnemMeHTbI rpaca
[MeTns — 3710 Ayra, HavanbHas U KOHeYHas BepLUMHa KOTOPOW coBnaaatoT.
[MycTbiM (HyneBbIM) Ha3biBaeTcs rpad 6e3 pebep.
[MonHbIM Ha3biBaeTcs rpad, B KOTOPOM Kaxable ABE BEPLUMHbI CMEXHbIE.

Hynesou rpad — rpady, COCTOALLNN U3 «U30NNPOBAHHbBIX» BEPLUMH.

o o ©

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx



http://upload.wikimedia.org/wikipedia/commons/5/5b/6n-graf.svg

KMPK BIrAP® ®Ir'b0OY BO «KI'TY»
MO-35 02 11-00[.08.M3

MHOOPMATUKA | C.106/232

Puc. 2. Hynesow rpad
HenonHbin rpad — rpadbl, B KOTOPLIX HE MOCTPOEHLI BCE BO3MOXHbIE pebpa.

A ﬂ
AN
[ TR
/ [
d / r
B {
R

Puc. 3 HenonHbin rpadg
CteneHb rpada

KonnyectBo pébep, BbIXOAAWMX M3 BepLUMHbI rpada, HasbiBaeTCA CTENeHbH
BepWmHbl. BepwunHa rpada, nmerowiasi HEYETHYO CTeneHb, Ha3blBaeTCa HEeYeTHOW, a
YETHYIO CTENEHb — YETHOWN.

Ecnn cteneHn Bcex BepluMH rpada paBHbl, TO rpad HasbiBaeTcs OAHOPOOHbLIM.

Taknm obpasom, Nobon NonHbIN rpadd — OAHOPOAHBIN.

Kpy>xku Ha3bIBaOTCH
Pl Y
BepwmMHamn rpadpa, JIMHUN CO .ﬂ%___%___ h A .HL% A ]
cTpenkamu - ayramu, 6es \ - ’b ;.“—*'
’ ~ -
- —
cTpenok - pebpamu. pad, B VAP aS / %.il
o x.-'z /.f// ._ _-__. - z__(z ,__/// :’
KOTOPOM HanpaBsneHue NuHWin He /.~ A 4 ‘ =
Y " -~ “ -
Bblaensercs (BCe NNHUK ) =
ABNSAOTCS pebpamu), puc.1

Ha3blBaeTCsl HEOpMEHTMPOBaHHbIM (puc. 1, A); rpad, B KOTOPOM HarnpasfeHUe NMHUM
NPUHLMNMANBHO (NMHUN ABNSAKOTCA Ayramn) HasbiBaeTCA OPUEHTUPOBaHHLIM (puc. 1, B).
OpueHTUpoOBaHHbIN rpad

'pad Ha3biBaeTCA OPUEHTMPOBAHHLIM (MNK oprpadoM), eCcriv HeKoTopble pebpa

MMeIT HanpaBneHne. ATo 03HaYaeT, YTo B oprpade HekoTopas BepLUMHa MOXET ObiTb
coeavHeHa C [Opyroh BepwuHoW, a obpaTtHoro coeanHeHua HeT. Ecnu pebpa

OpUEHTUNPOBAHbI, 4YTO 0ObIYHO NOKa3bIBAKOT CTpeJyikaMn, TO OHM Ha3bIiBalOTCA AyraMu.
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Puc. 4. OpueHTpoBaHHbIN rpad
OpreHTUPOBAHHbLIN N HEOPUEHTUPOBAHHbIN rpadbl

.%_W-h--- e .\% ( '\II

\ ! J
1 / | "

i # e !
r #
s #
| N [ W
. #
;s “w J e 4
"
~ —9 '/ @—9
r v r, ¢
.-'" i ; ;o
a4 # g A "".-' - E -
I,-' "_.-"' y e [ r o
r ~ | # -
l ‘ ] . ‘ ."
. 4. .

Puc. 5. lNMpumepbl HEOPNEHTUPOBAHHOTO U OpUeHTUPoBaHHOro rpados (A n b)

3agaHue 1. lNoctpounTb rpad No 3agaHHOMY YCrOBUIO:

B copeBHOBaHUsix no ¢ytbony ydacTByloT 6 KkoMaHd. Kaxayt M3 komaHg

obo3Haumnun byksamn A, B, C, D, E n F. Yepe3 HecKonNbko Heaenb HekoTopble U3

KOMaHp, y>Ke cbirpanv apyr ¢ Apyrom:
AcC,D,F;

c CE,F

c A B;

c A E F;

c B,D,F;

F c A B,D.

OTBerT:

m O O

3agaHue 2.

Onpenenutb N306paxatoT 1 Urypbl Ha PUCYHKE OAMH U TOT e rpadd Uim HeT.

]

1. 2) 3)
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OteeT: PUCyHOK 1 M pUCYHOK 2 ABRSKOTCA M306paxeHnamu opHoro rpada.

PucyHok 3 nsobpaxeHuem gpyroro rpadga.

MyTb B rpade
[MyTém B rpache HasbiBaeTCca Takasa nocregoBaTesibHOCTb pebep, B KOTOPOM
Kaxgble ABa cocegHux pebpa umeloT o6y BeplIMHY U HUKakoe pebpo He

BCTpe4aeTca bonee ogHoro pas3a.

3apgaHue 3. Onpenenutb Kakasi U3 MNEepPevMCrieHHbIX MocnenoBaTenibHOCTEN
nyTéM He sBnsieTcs.

1. (A1 A4); (A4 A5).

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

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

4. (A1A4): (A4 A2): (A2 A1): (A1 A3); (A3 Ad); (A4, A5).

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

MyTb Ha3blBaeTCst MPOCTbIM, ECNIN OH HEe MPOXOAMUT HWU Yepe3 OAHY M3 BepLUMH

rpacda 6onee ogHoro pasa.

3agaHue 4. OnpegenuTe, Kakue nocnegoBaTenbHOCTU pebep ABAATCA NYTAMMU,
N KakMe M3 HMX npocTble. Ecnu nocnegoBaTenbHOCTb He SABMASIETCA NMYTEM YKaXuTe
noyemy.

1. (A1 A4); (A4 A5).

2. (A1 A2); (A2 A4d); (A4 A5).
3. (A1 A4); (A4 A2); (A2 A1); (A1 A4d); (A4, A5).
4. (A1 A4); (A4 A2); (A2 A1); (A1 A3); (A3 Ad); (A4, A5).

LokymeHm yrnipasnaemcs npo2paMMHbiMu cpedcmeamu 1C: Konneox
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OteerT: lNepBas, BTOpad n YyeTBepTas NocnegoBaTenbHOCTU ABASKOTCA NYTAMU, a
TpeTbs HeT, T.K. pedbpo (A1, A4) nosTopseTcs.

lMepBag u BTOpas noCnedoBaTeNbHOCTbL SABASAKTCA MNPOCTbIMA  NYTAMKU, a
yeTBepTas HeT, T.K. BepwmrHbl A1 n A4 noBTOPSAIOTCA.

MoHATHe umukna B rpade

Linknom HasbiBaeTcs nyTb, B KOTOPOM COBMafaltT €ro HadasnbHad U KOHeYHasd

BEPLUNHBI.

[NpocTbiM LUMKIOM B rpacbe Ha3blBaeTCA LUK, He I'IpOXO,EI,FlLU,MI?I HN Yyepes3 OOgHYy U3

BepLUuH rpadpa 6onee oaHoro pasa.

3apaHue 5. HasoBuTte B rpade uuknbl, cogepxaline
a) 4 pebpa;

b) 6 pebep;

c) 5 pebep;

d) 10 pebep.

Kakne n3 atux UMKNnoB sIBNSAKTCS I'IpOCTbIMI/I?

OTtBeT:

PeweHue:

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

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

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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c. (AB, BC, CD, DE, EA), (AC, CE, EB, BD, DA) ut.4. — npocTbleLKrbl.
(AC, CE, EB, BD, DA, AB, BC, CD, DE, EA), (EB, BD, DA, AC, CE, EA, AB, BC,
CD, DE) n 1.4. — umknsil.

1 padp G - COBOKYMHOCTb ABYX MHOXecTB: BepwuH V n pebep E, mexay
KOTOpbIMY onpefeneHo OTHoLWeHWe uHumaeHTHoctTu. Ecnn |V(G)|=n, |E(G)|=m, To rpad
G ecTb (n,m) rpad, rae n - nopaaokK rpada, m - pasamep rpada.

2 Kaxxgoe pebpo e u3 E nHumgeHTHO poBHO ABYM BepLUMHaM V', V"', KOTOpble OHO
coeanHsieT. Mpn aTom BepwnHa V' 1 pebpo e Ha3bIBaTCSA UHUNOAEHTHBIMW ApYr ApyryY,
a BEPLUMHBbI V' U V" Ha3bIBaOTCHA CMEXHbIMU.

3 Pebpo (V',v"') MoxeT OblTb OpUEeHTUPOBAHHLIM N MMETb Ha4vano (V') u koHey, (V")
(ayra B oprpacdpe).

4 Pebpo (v,v) Ha3biBaeTcHa netnen (KOHUEeBbIE BEPLUMHbBI COBMAaatoT).

5 Npadp, cogepxalmn opmeHTMpoBaHHble pebpa (ayru), HasbiBaeTcs oprpacom.

6 [lpad, He cogepxawmh OpuUEeHTUPOBaHHbIE pebpa (ayrv), HasbiBaeTcs
Heorpadom.

7 Pebpa, vHUMOEHTHbIE OOHOM Nape BEPLUNH, Ha3bIBalOTCA NnapannenbHbIMN Uin
KpaTHbIMMW.

8 KoHe4HbIN rpad - 4Mcno BepLInH U pebep KOHEYHO.

9 lyctonm rpag - MHOXecTBO pebep MNycTto (YUCNO BEPLUMH MOXET ObiTb
NPOWU3BOSIbHBIM).

10 lMonHbi rpad - rpad 6e3 netenb M KpaTHbIX pebep, Kaxaasi napa BEPLUMH
coeguHeHa pebpom.

11 JlokanbHaga cTeneHb BEPLUMHBI - YUCNO pebep el NHUMAEHTHbIX.

12 BHeorpade cymma CTeneHen BCEX BEPLUNH paBHaA YOBOEHHOMY 4yucrny pebep
(nemma o pykonoxaTusx). [NeTna gaet Bknag, paBHbIN 2 B CTENEHb BEPLUMHDI.

13B oprpade cymma Bxogsiwmx pedbep BCeX BEPLUMH paBHA CyMME MCXOASLLMX
pebep BCeX BEPLUMH M paBHa uucny pebep rpada.

14 [pacbbl paBHbI, €CNM MHOXECTBA BEPLWWH M WHUMAEHTHbIX UM pebep

coBnagator.

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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15 padbbl, oTNNYaOLWMECS TONBKO HyMepauumen BeplmH n pebep, HasbiBalTCS
N30MOpPHbLIMU.

16 Cnocobbl 3agaHusa rpadoB: — siBHOe 3adaHue rpadpa kak anrebpandeckon
CUCTEMbI; — TeEOMETPUYECKUI; — MaTpuULa CMEXHOCTU; — MaTpuLa UHLMOEHTHOCTU

17 MaTtpuua uHUmMgeHTHocTu: [1o BepTUKann YykKasblBalOTCA BepLUMHbI, MO
ropusoHTanu - pebpa. aij=1 ecnv BepLuMHa i MHUNAEHTHA pebpy j, B NPOTUBHOM criyvae
aij=0. Ecnn pebpo - netnsa, TO aij=2. MaTpuuen WHUMOEHTHOCTM (MHUMOEHLNN)
OPVEHTUPOBAHHOTO rpadya HasblBaeTcs mMaTpuua, Anst KOTopown aij=1, ecnu BepLinHa
SABMSETCA Havanom ayrun ,aij= — 1, ecnun aBAsieTCA KOHLOM AyrK, B OCTalNbHbIX CyYasx
aij=0.

18 MaTpuua CMexXHOCTM - KBagpaTHas cuMmMeTpudHaa wmatpuua. [lo
ropu3oHTann n BepTUKanu - BCe BepLUMHbI.aij= Yncno pebdep, coeguHsoLee BEPLUMHbI
i,j. MaTpuuen CMeXHOCTU OpPUEHTUPOBAHHOIO rpadpa HasbiBaeTca Martpuua, Ans
KoTopowm aij=1, ecnv BepLUMHa SBASIETCA Ha4Yanom ayru, B octanbHbIX criyydasx aij=0.

19 MapLwpyT - nocrnegoBaTernibHOCTb pebep, B KOTOPbIX KaXAble ABa COCEAHUX
pebpa nmeroT O6LLYI0 BEPLUUHY.

20 MapLupyT, B KOTOPOM Ha4asio 1 KOHeL, COBNagarT - LUKINYECKUN.

21 MapLpyT B Heorpadpe, B KOTOpOM Bce pebpa pasHble - Lenb.

22 MapLpyT B oprpadpe, B KOTOPOM BCe Ayrn pasHble - NyThb.

23 BeplwuHbl cBA3aHHble, ecrnv CyLlecTByeT MapLllpyT U3 OOHOW BepLUUHbI B
Apyryto.

24 CBsA3aHHbIN rpad - ecnu Bce ero BepLUNHbI CBA3aHbI.

25 [nockun rpac - rpad c BepLIMHaAMKU, PACMONIOXKEHHbIMW Ha MNIOCKOCTU U
HenepecekarLwmmncsa pebpamu.

26 BepwuHbl rpadpa, KOTOpble HE NpUHaANexaT HKU ogHOMYy pebpy, HasbiBalTCA
N30NMPOBAHHBIMMW.

27 [lepeBo - CcBA3HbIN rpad 6e3 LMKIOoB.

[pumep 8bINoNHeHUs:

NcxoaHblie gaHHblE:

1 3apgatb Heorpad), nNpPeacTaBfiEHHbLIM MHOXECTBOM BeplwuH U pebep,
rpacpmyeckn n maTpuuamu, npeobpasoBatb rpad B NSOCKUIA, BbIYUCINTL CTEMNEHU €ro

BEPLUMH.
LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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V={1;2;3; 4; 5; 6L,E ={a; b; c; d; e}
E ={(1; 4); (2; 5); (2; 6); (3; 4); (3; 5)}

PelueHune:

11N306pasum rpady, coeanHmns BepLinHbl: Pebpo a coeanHseT BepwnHbl 1 1 4, b

COeauHSEeT BepLWUHbLI 2 U 5 1 T. 4. 3aTem npeobpasyem 3ToT rpadd B NSIOCKUN:
2

2 CocTtaBuM wmMaTpuuy cmexHoctu. B nepsom crtonbue wn nepsBon CTpoke

BbiNULLEM BepLUVHbI. Pebpy a MHUMOEHTHbI BeplnHbl 1 1 4, cnegoBaTenbHO B KONOHKE

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

BEPLUNHBbI 2 U 5, cnegoBaTesibHO B KONIOHKE 2 B CTPOKE 5 N KOJTIOHKE 5 CTPOKe 2 CTaBUM

1 n 1.4. OcTanbHble A4enkn Tabnuubl cogepXxaT Hynu.

3 CocTtaBuM mMaTpuuy MHUMAEHTHOCTU. B nepBom cTtonbue BbiNULLIEM BEPLUNHbI,

nepson cTpoke — pebpa. Pebpy a mHUMOEHTHbI BepwuHbl 1 1 4, cnegoBaTesnbHO B

KonoHke a B CTpoke 1 u ctpoke 4 ctasum 1. Pebpy b MHUMAOEHTHbI BEPLUMHBLI 2 N 5,

cnefoBaTenbHO B KONOHKE b B CTpoke 2 n cTpoke 5 ctaBum 1n T.4. OcTanbHble Ss4enku

Tabnuubl 3aNonNHsem HYyInAMA

Matrpuua cMexkHOCTH Marpuua HHIUHJIEHTHOCTH

123 (4|56 a|b|lc|d]e
100 (01|00 1|1 |0|0]0]0O
2/0|0(0(0]1]1 2101 ]1]0]0
Jjojo(oj1rypnrjo 300011
4|1 |10(1[0]0]0 4|1 |0(0]1]0
S{o|1[1]0]0]0O S10(1]0]0]1
6|01 |(0D]0O]J0O]O 61001 ]0]0

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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4 BblY4MCnIMM CTENEHN BEPLUMH:

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

P(M+p@2)+pB)+p(@)+p(5)+p(6)=10=2"¢q

q =5 (pebep 3)

McxogHble gaHHble:

23apgaTb rpad, npeactaBfieHHbI MaTpuuen MHUMOEHTHOCTU, anrebpaunyecku,
rpaduyeckn M maTpuuen CMexHocTu, npeobpasoBaTb rpad B MMAOCKUKW, BbIMUCIIUTL

cTeneHun ero sepLunH

oo fo]-1)0|0

0|0 Lo |1 (0

oo (0] 0]-1f-

) wh| k| | e

01 L I I I

PeweHue:

1 KonunyecTtso BepwnH — 6. V ={1; 2; 3; 4; 5; 6}.

2 Pebpo a BbIXOOUT U3 BEPLUUHBbI 2, T.K. B a4enke (2; 1) ctouT 1, a npuxoauT B
BepwunHy 1 (B auerike (1; 1) Haxoautcs -1) n 1.4.

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

3N306pasnm rpady, CoeanHNB BEPLUUHLI, 3TOT rpadd yxe Niockun, T.K. pebpa He

nepeceKkarTCA:

4 CocTtaBvMM MaTpuLy CMEXHOCTMW.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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Ln

1|0

= S S

= 2| 2

o o o o 2| o &
o o o o o o -

2
3
4
5
6

=
(=T Q=) R e ] I ]

5 Bbluncnum crenexHun BEepPLUNH:

o1(1)=0
01 (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

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

3adaHus
1. Oprpadp V = {1; 2; 3; 4; 5; 6}
E={(1;3); (1, 6); (2; 5); (3; 2); (3; 4); (4; 1); (4, 5); (5; 3); (6; 2)}

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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5 4
2.

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

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

2 3
1 4
b 5
4.
alblec|d|e|f|g|h|i
O O I O IV I VI R VR I
2101 LjOjJ0O]0O 0
Jjofojojojrjrfojoj|o
4|01 |0]j0]0O]0O]0O I
s|{ofojojr{rjofrjojo
6|00 (1|00 T | 1T}[0O]1
5.

Bb1800bI U ripedrnoxeHusi o rnpodesnaHHou pabome

CodepxxaHue omyema:

1. HaumeHoBaHMe NpakTU4eCcKoro 3aHATUS

Llenb 3aHATMSA

BbiBoAbl M NpeanoxeHus

A A

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx

Cnucok ncnoJyib3yemMbliX NCTOYHUKOB

[ata n nognucb KypcaHTa u npenogasaTens
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Bonpocbki 0nsi camornposepKu:

1. YT0 Takoe rpacd?

2. YT0 Takoe nHUnageHTHoe pebpo nnu NHUMAEHTHas BepLUnHa?
3 Kakoe pebpo Ha3bliBaeTCs OPUEHTUPOBAHHBIM?

4 YT0 Takoe KpaTHble pebpa?

5 Yrto Takoe Heorpad?

6 YTto Takoe oprpad?

N3o0bpasute rpadpuyecku:

7. HeopueHTnpoBaHHOE U OpUEHTMPOBAHHOE pebpo;

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

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

E = {e1=(v0, v1), e2=(v0, v2}, e3=(v1, v2), ed4=(v1,v4), e5=(v2, v5), e6=(v3, v4)}
9. Nnocknn rpad;

10. MNonHbIN HEOPUEHTMPOBAHHLIN rpad Ha TPeX, YETbIPEX N NATU BEPLUMHAX;
11. HenonHbI OpMEeHTUPOBAHHLIN rpad Ha NSATYM BEpLUMHAX;

12. MNeTnto rpada.

13. Uukn rpada.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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MNMpaktnyeckoe 3aHATME Ne 8 PeweHue nornyeckux 3agay C NOMOLLLIO
rpacdoB. AHann3 anropuTmMoB B npocgeccnoHanbLHOM obnacTu.

Lenb 3aHsmusi:

1.0606WKNTL U CUCTEMATU3NPOBATL 3HAHUS O rpadiax, X BUaax n CBOMCTBaXx;
2.paccMOTpeTb TUMbl 3adady, KOTOpble MOXHO PpewwunTb C UCMNONb30BaHMEM
rpacos;

3.0TpaboTaTb HaBbIKKM Npeobpa3oBaHUs OPUEHTUPOBAHHOIO rpada B AepeBo;
4.chopmMmpoBaTb HaBbIKM MOCTPOEHME nyTen B rpadpe, noucka Kpartdauwlero
nyTu;

5.®opmupoBatb OK5, OK6, JIP26, JIP30 .

CodeprkaHue u rnopsi0oK 8bINMOSIHEHUS 3a0aHUs:
N3yunTb TEOPETUYECKYIO YaCTb

BbinonHuTb 3agaHusa

Teopemuyeckasi yacmb

Mpu pelweHnn rnoruvecknx 3agady no WHpopMaTMke YacTto NpUXOaUTCH
cTarnkmBaTbCA C 3aflaHUsIMU, KOTOpble BbI3blBaeT 3aTpyaHeHUe npu peweHmn. Ecnn xe
nocTpouTb rpad, To 3ajadva CyWeCTBEeHHO yrnpoliaeTtca. Teopusa rpadoB no3sonser
pewaTtb Hanbornee nerknum cnocobom, HarnsgHO MHOrMe formdyeckne 3agadvum, KoTopble
CnocobCTBYIOT PasBUTUMIO MbIWMEHNA U UHTennekta. CnoBo «rpad» oO3Havaet
KapTUHKY, e HapuCOBaHO HECKONbKO TOYEK, HEKOTOpble W3 KOTOPbIX COEeAWMHEHbI
nmHuamun. Mpadamm aensTca 6nok — cxembl nporpamm ans 3BM, ceTteBbie rpadukm
CTpOMTENbCTBaA, rAe BepwuHbl — COObITUSA, O3Hayallne OKOHYaHus paboT Ha
HEKOTOPOM y4yacTke, a pebpa, cBgA3blBawWMe 3TU BepluHbl, - paboTbl, KOTOpble
BO3MOXHO HadaTb NO COBEPLUEHUN OOHOr0 COObLITUA M HEOOBXOAMMO BbIMOMHUTL A5
COBEpLUEHNS CneayoLLero.

3apaua 1. Mexay HacenénHbimMu nyHktamn A, B, C, D, E, F noctpoeHsl goporu,
NPOTSHKEHHOCTb KOTOPbIX nNpuBedeHa B Tabnuue. OTcyTcTtBME uucna B Tabnuvue

03Ha4yaeT, YTO NPSIMON AOPOry MeXAy NyHKTaMu HeT.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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A D E F
A 4 7 14
B 5
C 2
D 5 2 5 8
E 1
F 14 8 1

Onpe,qenMTe OJTNHY KpaTanlmero nyTn mexay nyHKTtaMmum AnF npwu ycrnosuu, 4To

nepegsuratbCA MOXXHO TOJ1bKO NO YKa3aHHbIM B Tabnumue goporam.

PeweHue:

AF=14

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

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

3apava 2

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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Ckonbknmmn cnocobamm MOXHO paccaguTb B psf Ha TpU CTyna TPEX CTYAEHTOB?
BbinncaTb BCe BO3MOXHbIE Cryyau.

PeweHne aton 3agayn ygobHee Bcero npencraBuTb B Buae gepeBa. 3a ero
KOPHEBYO BEPLUMHY BO3bMEM MPOU3BOSIbHYIO TOYKY nnockocTun O.

Ha nepBbIn CTyNT MOXHO nocaguTb NOOOro U3 TPEX CTyAeHTOB — 0B603Ha4YMM UxX

A, B n C. Ha cxeme 310 cooTBeTCTBYET TPEM BETBAM, ncxoaawmnm ns Tovkn O (puc. 1).

O

A B C
Puc. 1

Mocague Ha nepBbIM CTyn cTygeHTa A, Ha BTOPOW CTyNl MOXHO nocaguTtb
ctygeHta B nnn C. Ecnu e Ha nepBbI CTyn csaaeT B, To Ha BTOPOM MOXHO nocaguTb
A vnun C. Ecnu Ha nepBbit cTyn caget C, To Ha BTOpPON MOXHO ByaeT nocaantb A unu
B. 310 cootBeTCcTByeT Ha cxeme [BYM BETBSAM, UCXOOSLMM M3 KaKOOW BePLUMHbI

nepBoro ypoBHs (puc. 2).

g
B '/ /
C

Puc. 2

OueBMAHO, YTO TPETUM CTYN B KaXOOM Crlydae 3aMMET OCTaBLUMACSA CTYOEHT.

OTO COOTBETCTBYET OOHOW BETBU [epeBa, KOTOopas «BblpacTaeT» Ha Kaxoon u3

npenbiaywmnx seteen (puc. 3).

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx




KMPK BIrAP® ®Ir'bOY BO «KI'TY»
MO-35 02 11-00[.08.M3

NHOOPMATUKA | C. 120/232
_.l-:
A h i
W am L &
& . | —es
."I Ce ad - .
ce | .
| A
a® cw " ae
Pmec. 3

Bbinuwem Bce NyTv OT BEPLUMH NEPBOr0 YPOBHS K BEPLUMHAM TPETbErO YPOBHS:
A-B-Cy A-C-B, B-A-C, B-C-A, C-A-b, C-B-A. Kaxgbin 13 BbINUCaHHbLIX MNyTEN
onpegenseT OAVH U3 BapMaHTOB pacCaXvMBaHUSA YYEHWKOB Ha CTynbA. Tak Kak gpyrux
nyTen HeT, TO ICKOMOE YnCIo cnocobos — 6.

[lepeBO MOXHO He CTpOuUTb, ecnu He TpebyeTcsa BbINUCLIBATbL BCE BO3MOXHbIE
BapuaHTbl, @ HYXXHO NPOCTO yKasaTb UX YMcno. B aToM cnyyae paccyxgaTb HYXXHO Tak:
Ha NepBbIN CTYN MOXHO ycaauUTb OOHOIO U3 TPEX YenoBeK, Ha BTOPOM — OLHOro U3

ABYX OCTaBLUMXCS, HA TpeTUn — OAHOro octaswerocs: 3-2-1 = 6.

3aodaHuel

[nsa paHHoro rpadpa HanTn HamkpaTyaniwlee pacctosHue ot S o F

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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3adaHue 2

Mexay HacenéHHbiMm nyHktamm A, B, C, D, E, F nocTtpoeHbl poporu,

NPOTSHKEHHOCTb KOTOPbLIX NpUBEAEHa B Tabnuue:

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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' A C|D E|F
A 6 2 | 1

B | 6 1

C 4 1 3 2

D | 2 3| 2

E |1 2 6

F 2 6

OnpepenuTte ANUHY KpaTyanwero nytn mexagy nyHktramu A u F. Nepeasuratbca
MOXHO TOJSIbKO MO JOoporam, NPOTSXKEHHOCTb KOTOPbIX YKasaHa B Tabnuue.

3adaHue 3

B Tabnuue npuveBeneHa CTOUMOCTb nepeBO30K Mexay NATbIO
XKenesHoA4oPOXHbIMWU CTaHUMAMK, 0603Ha4YeHHbIMK BykBamun A, B, C, D n E. lNMocTtpouts

CXemy, COOTBETCTBYHIOLLYIO Tabnuue.

3adaHue 4
Ha pucyHke — cxema popor, ceasbiBaowmx ropoga A, b, B, I, O, E, K. To
KaXkon aopore MOXXHO ABUraTbCHA TOSNIbKO B OAHOM HanpaBneHun, ykasaHHOM CTPENKON.

CKOnbKO cyLiecTByeT pas3nuyHblx nyten ns ropoga A B ropoa K?

Bbi1800bI U ripednoxeHusi o rnpoodesaHHoU pabome

CodepxaHue omyema:

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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HavmeHoBaHMe NpakTM4ecKoro 3aHATUS
Llenb 3aHATMSA

BapuwaHT 3agaHusa

CnnCcoK ncnonb3yemblX NCTOYHNKOB

BbiBOAbI 1 npennoxeHms

2B

JJ,aTa M noanncb KypcaHTa u1 rnpenogasaTtend

Bonpocbl 05 caMornpo8epKu:

1. CkaxuTe, YTO Takoe rpad?

2. YT0 siBNsieTca BepwimHamu n pedbpamu rpada?

3. Kakon rpad MOXHO Ha3BaTb B3BELLUEHHbIM?

4. Kakown rpac MOXHO Ha3BaTb CEMaATUYECKON CETbIO?

Mpaktnuyeckoe 3aHATME N2 9 AnropuTtMbl M CnocoGbl MX OMNUCAHMUS.
JInHeHble U ycnoOBHble anropuTMbl. (COCTaBreHMEe TPAaCCUPOBOYHbLIX Tabnuuy)
OnucaHue anropuTMoB C NOMOLLLIO GIOK-CXeM

Llenu 3aHsmus:

1.CchopmumpoBatb npeacrasneHne od anroputMme n ero CBOMCTBax,;

2. CpopmupoBaTtb npeacTaBrieHne o cnocobax nx onnucaHnsa anropuTmoB;

3.CoopmumnpoBaTb NpeacTaBrieHne o Tunax anropuTMoB;

4. CchopmupoBaTh NpeacTaBfieHME O JIMHEMHOMW W YCIOBHbIX anropuTMmUYEeCKnx
KOHCTPYKUUSAX;

5.Hayuntb cospgaBaTb TpacCUpPOBOYHbIE TabnuMubl JIMHEWHOW W  YCIOBHbIX
anropuTMMUYECKUX KOHCTPYKLIUN.

6. PopmumposaTb OK5, OKG6, JIP26, JIP30

Ucxo0Hble OaHHbIe: TEOPETUYECKNA MaTepuan

CodeprxaHue u nopsiOoK 8bIrnoNHEHUS 3a0aHust
N3yunte TeopeTnyecKyto YacTb, AaHHYHO B MPAKTUYECKOM 3aHATUN.
N3yunte npumepbl M BbINONHUTE 3apaHusa. PesynbTat paboTbl anroputma

onpeaensieTcs ¢ NOMOLLbIO TPaCCMPOBOYHbIX TabNML,.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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TeopeTuyeckasl 4acTb

CnoBo aneopumm npouCxXxoamT OT NaTUHCKOM OPMbl HanuMcaHus WMEHMU
Benukoro matematuka |IX Beka Anb-Xope3mMu, KOTOpbIA CopmMynupoBan npasuna
BbIMNONHEHUS apudMeTUYECKUX AENCTBUMN.

lMepBoOHa4anbHO NOA anropuTMaMy MOHWMAaNW TOMbKO NpaBwua BbINOIHEHUS
YeTbIpEX apudMeTUYEeCKNX AENCTBUN Ha4 MHOMO3HAYHbIMU YCIaMK.

Anroputm — onucaHve nocnegoBaTenbHOCTU AencTBumr (NnaH), cTporoe
NCMONHEHNEe KOTOPbIX NPMBOAUT K PELUEHUIO MOCTaBIEHHOM 3a4a4un 3a KOHEYHOE YNCHO
Liaros.

Anzopummu3sayusi — npouecc paspaboTku anroputma (nnaHa gencrsumn) ons
peLLeHns 3agaun.

Wae anzopumma — 3TO Kaxkgoe oTAenbHoe AENCTBME anroputma.

UcnonHumenb — 370 OOBLEKT, YMEWLWMA BbINOSMHATL OnpeaeneHHbin Habop
aencteun. MicnonHutenem MoxeT ObITb YenoBek, poboT, KMBOTHOE, KOMMbIOTEP.

Cucmema komaHO ucnosiHumesnsi (CKUA) — aT0 Bce KOMaHAbl, KOTOpble
NCMONHUTENb YMEET BbINOSHATD.

Cpeda ucnonHumens — o6CcTaHOBKa, B KOTOPOW (OYHKLUMOHMPYET UCMNONHUTENb.

Ceolicmea anzopumma:

e [lnCKpeTHOCTb - (MPepbIBHOCTb, pasdesibHOCTb) — pa3bueHne anroputMma Ha
warm

L] Pe3yJ'IbTaTVIBHOCTb - nony4yeHue pesysibtata 3a KOHEYHOE KOJINYECTBO LLIaroB
e MaccoBocTb - ncnosnb3oBaHme anroputma ana peweHna ogHOTUMNHbIX 3a4auy

e KOHEYHOCTb - Kaxgoe [eWcTBME B OTAENbHOCTM M anroputM B LIENOM
AOSMKHbI UMETb BO3MOXXHOCTb 3aBepLLEHUS
e [leTepMUHUPOBAHHOCTL - (ONpPeaeneHHOCTb, TOYHOCTb) — KaXkaoe OencTBue

AOMKHO ObITb CTPOro Y HeABYCMbICIIEHHO onpeaeneHo

Cnoco6bl 3anucu anroputmMoB (6nok-cxema)

YcnoBHoe o603HauYeHue Ha3sHauyeHue O6noka

O Ha4yano nnu KoHew anroputMma

BBopg nnv BbiBOA, AaHHLIX.
ﬂynpaenﬂemm npoapammHbiMu cpedcmeamu 1C: Konnedx

lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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BHyTpI/I onoka nepe4vyncnarTCA AaHHble Yepes 3andTylo.

Mpouecc.fenctBue.

BHyTpn 6noka 3anuceiBatoTCA MatemMaTmyeckme
dopmyrbl U onepauun ons 06paboTkn AaHHbIX.
lNMpoBepka ycnosus.

BHyTpu 6noka 3anmcbiBatoTCA NOrMYeckne ycrioBus.
MwmeeTt asa Bbixoga Aa(+)nHeT(-).

é CoeavHnTENbHbLIN ONOK

Bnok BbiBoga nHopmMauum Ha nevaTtawLyee
YCTPOUCTBO

Bnok BbiBoaa nHdopmaummn Ha 3KpaH aucnnes

e HanpaBneHue.

Anzopummbi Mo2ym 6bimb 3a0aHbl:

CnosecHo- CrioeecHoe 3ajaHue ONUCbIBaeT anroputM C MOMOLLbI CrOB U
npeanoXeHnn eCTECTBEHHOIO A3blKa.

TabnuyHo- Tabnu4yHoe 3afjaHue CNyXWT ANs NpencTaBfeHust anroputMa B
dopme Tabnuy

@opmyrnibHO — PopMysibHOe 3adaHue pacHETHbIMKM POpPMYyamMMu.

[Npoepammodli- 3adaHue npo2paMMbi Ha S3bIKe rpo2paMmMupo8aHuUsi

paghuyeckoe- 3agaHne nnn 6s10K-cxema — cnocod NpeacTaBneHnsa anroputma
C NOMOLLbIO reoMeTpU4ecKknx uryp, HasolBaemblx 6s10kamu.

Tunbl anropuTtmoB

AnroputmMbl 6bIBaIOT:

e  JIUHEUHbIE

e passemernsroujuecs

e YUKNu4YyecKue

AnroputMm, B KOTOPOM KOMaHAbl BbINOMHATCSA MOCneaoBaTenbHO OAHa 3a

APYro, Ha3biBaeTCs JIUHEeUHbIM ari20pUummMoM.

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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B paseemensiowjuecss anzopummsbl BXOOUT YCNOBME, B 3aBUCUMOCTU OT
BbIMOMTHEHUS UMM HEBBLIMOSIHEHUSI  KOTOPOro  BBLIMOMHAETCA Ta WU uHasd
nocriefoBaTeribHOCTb KOMaHA (cepun).

B anroputmuuyeckon CTpyKType «eemesieHue» Ta WNN MHAA Cepus KOoMaHg
BbIMOSTHAETCS B 3aBUCUMOCTM OT UCTUHHOCTU Y CJ108USI.

Ycnoeue moxeT ObITb MO0 UCTUHHBLIM, NMUOO NOXHBLIM.

Yenosne

Ql

‘ Cepua 1 ‘ | Cepua 2 |

Iy

B yuknuyeckue anzopummbl BXOOWT  MNOCNEOOBATENbHOCTbL  KOMaHA,
BbINOMHSIeMas MHOrokpaTHO. Takasi nocrneoBaTeNbHOCTb KOMaH Ha3bIBaeTCs meJsiom
yukna.

B anroputmMunyecko CTPYKTYpe «UUKI» Ccepust KomaHa (Teno uukna)
BbIMOTHSAETCA MHOMOKpaTHO.

LiMknnyeckme anroputMmyeckme CTpykTypbl BbiBalOT ABYX TUMOB:

- UUKIbl CO CYEMYUKOM, B KOTOPbIX TENO LMKIa BbIMNONHAETCSA onpeaenéHHoe

KOJIM4eCTBO pas,

Teno uwkna

- UUKJIbI C yCriogUueM, 8 KOmMopbIX mesio YUKria 8bIrNOJIHAeMCA, NoKa ycrioeue
UCMUHHO.

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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Yenoene

| Teno uvkna |
i}

Mpumepbl BbINONHEHUA 3agaHUN padboThl

Mpumep 1. Onpegenutb nnowagb Tpaneunmm Mo BBEAEHHbIM 3
OCHOBaHWUM (a 1 b) n BeicoThl (h).

3anucbk anroputMa B BUae 6rok-cxembl (puc. 1):

{ Hauano )

v
Beog a,b,h
v
S:=((a+b)/2)*h
!

BriBOog S
'

( KoHew )

PucyHok 1. bnok-cxema fiMHeMHOro anroputma

Mpumep 2. [laH anropuTt™m B BUAe 6riok-cxemsl (puc. 11).

Hantn A, B, C, D, ecnun nsHavanbHo:

Haaamno

Ha4YeHnAM

a)A=0,B=0,C=5,D=10 D=
PesynbTat paboTbl anroputMa onpeaenseTcsi C NOMOLLbHO =

TPacCMpOBOYHbIX TabnmL;:

a) A=0, B=0, C=5, D=10.

LWar 1

A 0
B 0

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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McxoaHble 3HavyeHnsa| C 5
D 10
A 0
Pesynbrar B 0
BbIMOJIHEHUSA C 0
D 5

BbiBO 0,0,0,5

3Ha4YeHUn

Mpumep 2. OnpenenuTb cpefgHee apudMeTUyYeckoe [ABYX 4ucen, ecnvm a

NoSIOXNUTENBHOE U YacTHoe (a/b) B NPOTUBHOM cryyae.

3anucbk anroputMa B BUAe 6rok-cxembl (puc. 2):

Havano

PucyHok 2. bnok-cxema anroputma C BETBIEHUEM

3adaHue 1

PeanunsoBaH HEKOTOPLIN anroputMm B Buae Gnok- cxembl. Hantn A, B Ha
BbIxoge Ornok-Cxembl C  3anofiHeHMe TPacCUPOBOYHbIX Tabnuu, ecnu

M3Ha4varbHO, :

1 BapuaHT A=0.B=0: 10 BapunaHT A=2, B=4; Havano

11 BapuaHTt A=12, B=24;
2BapuaHT A=0,B=5;

3 BapuanT A=10,B=20; 12 BapuaHt A=11, B=19

C=A
A=B
4 sapnaHT A=10,B=10. 13 BapuaHT A=3, B=8; BeC
5 Bapunant A=3, B=0; 14 BapuaHT A=2, B=7, BrBoI
AB
6 BapuaHt A=0, B=2; 15 BapuaHT A=19, B=20;

-KOHEI.I
LokymeHm yripaernsiemcsi npoepaMMHbIMU cpedcme: K
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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7BapuaHT A=1,B=2; 16 BapuaHT A=15, B=10
8 BapmaHT A=12, B=15 17 BapmaHT A=60, B=20;
9 BapuaHT A=0, B=0; 18 BapuaHT A=20, B=65;

3adaHue 2.

[aHbl AnvHbl ABYX KaTeToB (a, b) npsiMoyronbHOro TpeyronsHuka. OnpegenuTb
nepumeTp 3Toro TpeyronbHuka (P)C 3anonHeHueM TpacCUMPOBOYHbLIX Tabnuy (cm.

G1oK-CXeMY Ha pu1C.), ecrnu:

Havamno

a) a=3,b=4;
0) a=0,b=3;
B)a=6,b=8;
rja=9,b=12.
3adaHue3.

PeanunsoBaH HekoTopbii anroputm B Buae 6nok- cxembl (puc.). o gaHHon

OnoK-cxeme BblYMCNUTL S, 3anofHUTb TPACCUPOBOYHbIE Tabnuubl, ecnu:

Hauamno

a)a=1, b=2, c=3; S=ath
6)a=9, b=0, c=1;
B) a=5, b=6, c=9.

KOHE
3adaHue4. !

Hana 6nok-cxema (puc.19). HavanbHble ycnoBua: a=8, b=2. Torga nocne
NCNOSTHEHMA anropuTMasHadeHme nepeMeHHon g 6yaeTt paBHo ...

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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Ha4alo
/ BROZ A, b/
I
g=va*b
Puc. 19

3adaHueb. Bblucnntb 3HadeHue dyHkuumn y. PedynbTtat paboTbl anropytma
onpeaensieTcs C NOMOLLbIO TPACCUPOBOYHbIX Tabnuu:

(cm. Bnok-cxemy Ha puc.), ecnu: a) x=0; 6) x=1; B) x= - 5.

{ =a<szano )

SEBeaiitTe = /

{ xoxzerx ]

3adaHueb. Vicnonb3ys 6nok-cxemy (puc.), HAWTU KOPHU ypaBHEHUS ax? + bx + ¢
=0(a#0), ecnu:

a)a=1, b=2,
6)a=1, b=4,
B) a=3, b=-8,c=3.

%, :=(=b~ D) 1(2a)
x; = (~b+ D) 1(2a)

Pernenisa
HeT

KOHeI[

PesynbTtaT paboTbl anroputMa onpeaensieTcsi ¢ MOMOLLb0 TPaCcCUPOBOYHbLIX

Tadbnuy,

3adaHue7. Peann3oBaH HEKOTOPLIN anroputm B Buae Gnok- cxembl (puc. 22).

Yrto noJliy4ynTCd Ha Bbixoge Grok-cxembl, ecnu:

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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Ha'1ano

a) x=0, y=1; 0) x=2, y=4; B) x=6, y=07?

Pesynbtat paboTbl anropuMTma onpenensietcsi ¢ NOMOLbH TPacCUPOBOYHbIX

Tabnuy,

3adaHue8. Ha 6nok-cxeme (puc. 23) nNpeacTaBneH anropuTM BblYUCHEHMS

CTOUMOCTU MOKYMNKM C y4e€TOM CKUOKU, roe a — LueHa, b

— KOnnMyecTBO, s — cymma. Kakon Oyget pesynbTaT Ha Bbixoge 65I0K- CXembl,

ecnu:
(_mavamo

a) a=50, b=8;

6) a=200, b=5;

B) a=300, b=1;

r) a=800, b=47? greos

PesynbTtat paboTbl anropMTtMa onpenensieTcss ¢ NOMOLb TPaCCUPOBOYHbIX
Tadbnuy,

Bb1800bI U ripedrnoxeHusi o rnpodesnaHHou pabome
CodepxxaHue omyema:

1. HaumeHoBaHMe NpakTU4eCcKoro 3aHATUS

Llenb 3aHATMSA

CnnCoK nCcnonb3yemblX UCTOYHUKOB

BbiBoAbl M NpeanoxeHus

o > N

[ata n nognucb KypcaHTa u npenogasaTens

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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Bonpocski 0nsi camornposepKu:

1. YUto Takoe anroputm?

2. HaszoBuTe cBOKMCTBa anroputma 1 cnocodbl 3anncu anropuTtMoB.

4. N306pasunte anemMeHTbl 6NOK-CXeMbI.

5. Kakue cyLiecTtByoT BUAbl aniroOpuTMOB.

6.Kak npegcraensetcsa 6r0K-CXeMOW LUKITUYECKUIA anropuTM ¢ NOCT yCrnoBnem?

7.Kak npeacrtasnseTca 6510K-CXeMOM LIMKNTMYECKUI anropuTM € npep ycrnosmem?

Mpaktnyeckoe 3aHATME Ne 10 LiMknuyeckue anroputmbl (cocTtaBreHue
TpaccupoBOYHbIX Tabnuu). OnucaHne anropuTMa ¢ NOMOLLbLIO GIOK-CXeMm

Llenu 3aHsmus:

1. CdopmupoBaTb npeacTaBrneHne O  LUKITUYECKUX anropuTMMUYECKNX
KOHCTPYKUMUSX;
2.Hayuutb co3gaBaTb TPacCUPOBOYHbIE Tabnuubl LIMKITUYECKUX

anropUTMUYECKNX KOHCTPYKLIWIA.

3. dopmumposaTtb OK5, OK6, J1P26, JIP30
Ucxo0Hble OaHHbIe: TeOpeTUYECKNn MaTepuan

CodeprxaHue u nopsiOoK 8bIrNofIHEHUS 3ad0aHusi

N3yunTe TeopeTnyeckyto YacTb, JaHHYIO B NPAKTUYECKOM 3aHATUN.

N3yunte npumepbl K BbiNONHWUTE 3adaHus. Pesynbtat paboTtbl anropuytma
onpegenseTcs ¢ NOMOLLbIO TPAaCCUPOBOYHbIX Tabnuy,.

TeopeTuyeckasi 4acTb

Luknuyeckasa cTpyktypa (UnM noBTOpeHue) npeaycMaTtpuBaeT MOBTOPHOE
BbINOSIHEHME HEKOTOPOro Habopa 4eNCTBUN.

Lnknbel nosgonsawT 3anucatb [AMVHHbIE NOCNefoBaTeNbHOCTU — onepauui

006paboTKn faHHbIX C NOMOLLIbIO HEBOMLLLOrO YMcra NOBTOPSOLLMXCS KOMaHA,

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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OdpadoTate (aiml
TEKYLLEro Karanora

UTepaumMOHHbIM Ha3bIE O MOBTOPEHUI KOTOPOTO He 3aaaeTcs, a
onpegenseTca B xoAe BbIMNoJ] Hae OOHO MOBTOpPEeHWe LuKna

Ha3blBaeTCA VITepaLl,VIeVI.

oGpaboTath QaivibI
nnnm 4epes apyrue ariropuTtmbl Bpl3blBagiral 9 B KayedgrBe BcrnomoraTtenbHoro. Cam

anropuTMm npm 3TOM Ha3bIBaeTCTpE'KYp'CVI'B'F|'LIM.

B kauecTBe npumepa MCMONb30BaHWs PEKYPCUU pacCMOTPUM 3agady Moucka

Pekypcusa — 310 Takas cmtqi,m,, KQLARHRKPTAPbI anropuTM HENOCPEACTBEHHO

gannoB. lycTb HYXXHO NOMYYUTbH CNK an-noB, Hanpumep, C pacluMpeHnem
bmp, KoTOpble HaxoOATCs B YyKa3aHHOM Mofib3oBaTeneM kKartanore M BO BCeX

nogKkatarnorax 3Toro Katanora.

CnoBecHo anroputMm o06paboTkn kaTtanora MoXeT ObITb NPeaCTaBreH Tak:

1. BbIBECTU CNMCOK BCEX (hansos, yA0OBNETBOPSAIOLNX KPUTEPUIO 3anpoca.

2. Ecnn B kaTtanore ecTb nogkatanorn, To obpaboTtaTb Kaxabll U3 3TUX
KaTanoros.

MpuBegeHHbIN anropuTM, 61lIOK-CXxemMa KOTOPOro npeacTtaBfieHa Ha puc.
ABNSETCA peKkypcuBHbIM. [na Toro 4TtobObl oO6paboTaTb nogkatanor, npoueaypa

006paboTkM TekyLlero KaTanora JoMmkHa Bbl3BaTb cama cebsi.

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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PasnuyatoT yukn c npeaycnosuemM 1 LKKIT C NOCTyCJ/1OBUEM.

LIMkn HaunHaeTcsa ¢ NPOBEPKN FIOMMUYECKOro BblpaxeHUst «P». ECrin OHO UCTUHHO,
TO BbiNonHsieTcs «F», 3aTem Bce MoBTOpsSieTCs CHOBA, 4O TE€X MOP, Noka rlormyeckoe
Bblpa)X€HNE COXPaHSIET 3HayYeHMe «UCTUHa». Kak TONMbKO OHO CTaHOBUTCSI JIOXHbIM,
BbINOMHEHMe onepauunin «F» npekpallaeTcs u ynpasneHne nepegaeTcs No nporpamme
Aanblue.

Tak kak Bblpa)keHue, ynpaensiolee LUKIOM, NPoBepsieTcs B cCaMOM Havarne, To
B CrlyyYae, eCnv yCrnoBue cpasy OKaXKeTCsl NTOXKHbIM, onepaTopbl LUKIMYeckon Yactn «F»
MOryT BooOLWEe He BbINONHATLCA. OnepaTopbl LUMKNUYeckor 4Yactu «F»  gomkHbl
N3MEHSTb.

MepeMeHHyo (MM NEepeMEHHble), BRVSIOLWYH Ha 3HaA4YeHue TorM4yeckoro
BblpaXXEHUsl, MHa4ye nporpaMma «3auuknuTcsy — OyaeT BbINONHATLCA GECKOHEYHO.

PaCCMOTpeHHaFI UUKInvyeckada KOHCTPYKUNA Ha3blBaE€TCA

LIMKIT «MOKa», Uin LMK C npeaycnoBuem (CM. puc.)

Het
Ha
F
| IS s |
‘—

CylliecTBYeT M MHas KOHCTPYKLMSI LMKNa, KoTopas npegycMaTpuBaeT NMpoBeEpKY
YCINOBUSI MOCre BbINOMHEHNUST KOMaHA, BCTPOEHHbIX BHYTPb LUMKMA. OTO UMKN C

nocTycroBmem (CM. puc.)

Ha

LokymeHm yripaensiemcs npoepaMmHbiMu cpedcmeamu 1C: Konneox
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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Linknuyeckne CTpyKTypbl MOXHO KOMOWHMpOBaTb OAHY C APYroM — Kak nyTtem
opraHuMsaummn nx crnegoBaHum, Tak U NyTemM Co3gaHnsa cyneprnosvunin (BIIOXKEHUN OQHON
CTPYKTYpPbl B APYryt0).

CxemaTunyeckne n3odpaxeHuns HECKOIbKNX cynepnosunummn ©a30BbIX

almropnTMMNYECKNX CTPYKTYP npencrtaBlieHbl Ha puUcC..

An rOpUT™M TUNAa «LUNKn,

- AJ'IFOpI/ITM TMNna «unKn
BITOXXEHHbIN B HEMNOJTHYIO Pa3BUITKY»

B LMKNe»

Hert

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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NMPUMEPbBI PELLEHWA 3AOAY HA AIITOPUTMbI

Liukn c npeaycnoeuem

Mpumep 1. JaHa 6nok-cxema (puc. 14). Kakoe 3HadeHne byaet nveTb N Ha BbIxoae,
ecnu:

a) S=1,1; 6) S=2,09?

[na onpegeneHus pesynbTaTta BOCMNOMb3yeMCs TPaCCUPOBOYHbIMI Tabnmuamu (a):

Ha1ano

a) S=1,1:
LWar 1 2 3
3HaveHune S1 0 1 1,5
3HaveHne N 0 1 2
Teno unkna 0<11a) | 1<1,1(8a) |1,5<1,1(HeT)
PesynbTaTt N=0+1=1 N=1+1=2
BbinonHeHuna | S1=0+1/1=1 |S1=1+1/2=1,5 N=2
BbiBog
3Ha4veHma N 2

3apaHue Ne1

Kakoe 3HaueHune OygeT umeTb N Ha Bbixode, ecrnu:

S$=2,09. [ins onpegeneHus pe3ynbTata COCTaBbTe TPACCUPOBOYHYHO Tabnumuy

Ha1amno

ﬂOKyMeHm ynpaernsdaemecs ripoepamMmHbIMU cpedcmeai
I'Ipoeepb aKkmyalibHOCmMb 8epcuu o opucuHarly, XpaHsauwe
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LI,MKH C nocTtycnoBuem
Mpumep 2. [laHa 6nok-cxema (puc.) Kakoe 3HaveHne 6ygeTt umeTb Z Ha BbIXoae, ecnn: a) Xx=2

HaaIo
Beroa x

[ns onpeneneHns pesynbtata BOCMNOMb3yEMCSl TPACCUPOBOYHOM Tabnuuen

a) x=2:
UWar 1 2 3 4
HavanbHoe
3Ha4YeHue z 1 1 1 1
3HayeHue i 0 1 2 3
Pesynbtat
zZ= z= z= z=
BbinonHeHus | (1+2/2)/2=1 | (1+2/2)/2=1 | (1+2/2)/2=1 | (1+2/2)/2=1
Z
Pesynbtat

BblMnoniHeHus | i = 0+1=1 i=1+1=2 i=2+1=3 i=3+1=4
i
Teno uukna 1<4(0a) 2<4(0a) 3<4(0a) |4 <4 (HeT)

BbiBog z 1

3apaHue Ne2

Onpepenute pesynbTar npu x=4, x=6 , ICNONb3ysa npeablayLyo 6rnok-cxemy [Ans
onpeaeneHuns pesynbTaTa BOCMNOSb3yNTECh TPACCMPOBOYHOM Tabnuuen.

3apaHue Ne3

Ha 6nok-cxeme (puc. )npeacrtaeneH anroputm EBknnga, onpegensaowmin HanbonbLwmnn
obwmn penuntens (HOL) ons aByx HaTtypanbHbiX yncen A n B. Hantu A Ha Bbixoge
OGnok-cxemsbl, ecnn: a) A=5, B=10; 6) A=8, B=8

Ha1amno

LokymeHm yripaernsiemcsi npoapamMmHi
lMposepb akmyanbHOCMb 8epcuu Mo opuau

NHOPOPMATUKA | C.137/232
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3apaHue Ne4

[aHa 6nok-cxema (puc. 26). Torga nocrne UCNosIHEHWA anropuTMa nepemMeHHas i npumeT
3Ha4yeHwue ...

Ha1Iamno

( kKoner ]

3aagaHue Ne5

PeannsoBaH HEKOTOpPLIV anropuTm B Buae 6rok-cxemMbl (pyc.) YTo nonyymTtca Ha
BbIxoge 6nok-cxembl, ecnu: Q=2;

Ha'1amno

KOHeEL[

PesynbTtaT paboTbl anroputMa onpeaensieTcsi ¢ MOMOLLb0 TPaCcCUPOBOYHbIX

Tadbnuy,

Bb1800bI U ripednoxeHusi o rnpodesnaHHouU pabome
CodepxaHue omyema:

1. HavmeHoBaHWe npakTU4Yeckoro 3aHATUS

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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Llenb 3aHATMSA
BapuwaHT 3agaHusa
CnnCcoK ncnonb3yemblX NCTOYHNKOB

BbiBOAbI U npennoxeHms

2 T

JJ,aTa M noanncb KypcaHTa 1 rnpenogasaTtend

Bonpocbl 0rsi caMornpo8epKu:

1. YUTto HasbIBaeTcsa anroputMom?

2. [1nga yero Heob6Xxo0ANMbI TPACCUPOBOYHbIE TabnMLbI?

3. Kak npeacrtaBnsietTcsa 6510K-CXeMOW LIMKNINYECKUI anrOpUTM C NOCT YCroBnem?
4. Kak npeacraBngeTcs 6r10K-CXEMOW LUKITMYECKUIA anropuTM C npeg ycrosnem?

MpakTuyeckoe 3aHAaTMEe Ne 11 BBepeHue B A3bIK NporpamMmmMmpoBaHUA
Python. BBoa u BbiBoA AaHHbIX. TUNbI AaHHbIX

Llenb 3aHsSmMus:

1. TMo3HakomMuTbCS CO cpeaown pa3paboTku Python;

2. YmeTb 3anyckaTtb cpeay nporpammumpoBaHus Python, coxpaHsaTb 1 OTKpbIBaTb
nporpaMmmbl B cpeae nporpaMMmpoBaHus;

3. 3HaTb OCHOBHbIE TUMbI AaHHbIX, KOMaHAbl BBOAA W BbiBOAA AAHHbIX;
4. dopmuposatb OK5, OKB6, JIP26, J1P30 .

UcxoOHble Mamepuarbl: TeOpeTUYecKun Martepuan, KoMmnbloTep, cpeaa
nporpammupoBaHusa Python

CodeprxaHue u rnopsiOoK 8bINOIHEHUS:

1. I3y4nTb TEOpEeTUYECKYHO YacTb;

2. BbinonHutb 3agaHus.

TeopeTnyeckasl 4acTb

Python — akTMBHO pasBuBalOLLMNCSA A3bIK NPOrpaMMUPOBaHUS, HOBbIE BEPCUN C
pobaBneHnemMm n n3MeHeHMeM NA3bIKOBbIX CBOWCTB BbIXOASAT NPUMEPHO pa3 B ABa C
nonosmHon roga. OH HaxoguT NPUMMEHEHMEe BO MHOXECTBE cdep 4enoBeuvecKom
AEATENbHOCTMW.

B komnnekte BmecTe ¢ nHtepnpetatopom Python nget IDLE (MHTerpmpoBaHHas

cpepa paspabotku). Mo cBoen cytM oHa nogobHa MHTepnpeTaTopy, 3anyLeHHOMY B
LokymeHm ynpaensiemcs nipogpammHbimMu cpedcmeamu 1C: Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHsawemycs 8 1C: Konnedx
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WHTEPaKTUBHOM peXuMe C paclMpeHHbIM HabopoM BO3MOXHOCTEN (rMoacBeTka
CUHTaKcuca, NpocMoTp 06BLEKTOB, OTNagka v T.n.).
CkayaTb 1 yctaHoBUTb MHTepnpeTaTtop Python moxHo coBeplueHHO B6ecnnaTHo ¢

odmuymanbHoro cauta: http://python.org. [Ona pabotel Ham noHagobuTcs

nHTepnpetatop Python Bepcuu 3 nnu Boliwe.

Onsa 3anycka IDLE B Windows Heobxoaumo nepentu B nanky Python B meHio
“TNMyck” n HanTh Tam sapnblk ¢ umeHeMm “IDLE (Python 3.X XX-bit)”.

[Mocne ycTaHOBKM MporpamMmbl 3anycTuTe MHTEPaKTUBHYHO rpadomyeckyto cpeny
IDLE v poxguTtecb nosiBfeHust npurnalleHns ang BBoga KomaHza:

Type "copyright”, "credits” or "license ()" for more information.

>>>

Tpu 3Haka «bonblie» (>>>) HasblBalOTCA rpuanaweHuem. Nocne npurnaweHns
MOXHO BBOOUTb pasfinyHble KOMaHabl.

B wuHTepaktuBHom pexume IDLE MOXHO € KnaBmaTypbl BBOOUTb
MaTtemaTuyeckme BblpaxeHus. [locne 3aBeplueHUss Habopa BbIpaXEHUs HaXumaeTcs
knasuvwa Enter ona saBeplueHnsa BBoAa M BbIBOAA pe3yfibTaTa Ha 3KpaH. Takon pexum

paboTbl Python HasbiBalOT MHTEPAKTMBHBLIM KarbKyiTOPOM.

Mpumep:

>>>1-5

-4

>>> +6 HwxHUM noguyepkMBaHneM o603Ha4aETCs NOCNEAHMIA NOSYYEeHHbIN pe3ynbTar.

2

Jobasa Python-nporpamma coctout M3 nocnegoBaTenbHOCTU  LOMYCTUMbIX
CVYMBOJI0B, 3anncaHHbIX B onpeaeneHHOM Nnopsiake 1 no onpeaesieHHbIM npasunam.
AndaBut asbika Python (Habop AonycTuMbIX CMMBOSIOB) COCTOMT K3 OykB

naTuHckoro andaeuTta (NPUYEM 3a2/1agHble U CMpPOoYHble ByKebl pasnudarmces), umdp

N cneumanbHbiX 3HAKOB (3HAKOB MNpenuvHaHus, apumMmeTnyeckux u apyrux). Pycckue
OYKBbI MOTYT MCMOMb30BaTbLCHA TOMBKO MNPY BbIBOAE TEKCTA Ha 3KPaH U B KOMMEHTapPUSIX
K nporpamme.

Mporpamma Ha A3bike Python BkntovaeT B cebs:

1)kOMMeHTapum

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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obo3HavYaromces npedsapsrowuM ux cumeosiom # u ripodormkaromcs 00 KOHua
CMpPOKU

2)KoMaHAabl

Kax0asi KomaHOa nuwemcs ¢ HO80U CmpOoKU unu pasdenssemcss 8 OOHoU
CMpoKe ;

3)3HaK1 NYHKTyauuu

8 asipasum Python exoOum Oocmamo4yHoe Kosiudecmeo 3HaKo8 rMyHKmyauuu,

"nin

Komopsble ucriofib3yromces 0515 pasnuyHbix yened. Hanpumep, 3Haku "+" unu moaym

ucriofib3o8amacsi 05151 CIIOXKEHUSI U YMHOXEHUS, a 3HaK 3arnsmou "," - 0ns pasdesieHus
napamempoes byHKUuL

4)naeHTUMUKaTOpPDbI

udeHmucgbukamopsi 8 Python - amo umeHa ucrnosnb3yembie 0151 0603Ha4YeHUs
rnepemeHHouU, hyHKyuUU, Kracca, MoOyss unu dpy2o2o obbekma.

5)kntoyeBble cnoBa

Hekomopble crioea umerom 8 Python cneyuanbHoe HasHayeHue U
npedcmassnisgiom cobol yrnpasnsanuue KOHCMPYKUUU s3blKa, K/Il4Yeeble Cr10ea,
komopsle 0nis Python umerom orpedesnieHHbIU CMbICHT.

BenunuunHbl B nporpamme npeactaBrieHbl B BUAE KOHCTAHT U NepeMEHHbIX.

KoHcTaHTbl — BENWYUHbBI, HE U3MEHSIOLWME CBOEro 3HAYeHUS Npu BbINOSIHEHUN
nporpamMmsl.

NepemeHHble — BenMYWHbLI, KOTOPble MOrYT WU3MEHSATb CBOE 3HadeHwe npu
BbINOSTHEHUU Nporpammbl. Kaxxaasi nepeMeHHasa nmeeT uMms, TN 1 3HaYeHune.

Uma nepemeHHon (uaeHTudmkarTop) — nobas oTnuyHaa oT Crny>kebHbiX CrnoB
nocrnegoBaTenibHOCTb  NaTMHCKMX OykB, uMdp W cumBona nogyepkusaHus " "
He MOXEeT HauMHaTbCs C LUmMdpbI.

N, N1, massa, massa_tela — npagsusbHo;

1N, macca, massa tela — HerpasursibHo.

MmeHa nepemMeHHbIM npuayMbiBaeT MpPOrpaMMmMCT, HO €eCTb HECKOJSIbKO
OrpaHU4YeHun, CBA3aHHbIX C HaMMeHOBaHWeM. B kayecTBe MMEH NepeMeHHbIX Herb3s
Ncnosib3oBaThb Kr4YeBble crnoBa, KoTopble ana Python umetoT onpegeneHHbIn CMbICh

(31 cnoea nogceeunBatotcs B IDLE opaHxeBbIM LBETOM):

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 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
3HaveHud nepemMeHHbIX XpaHATCA B ayenkax OI'IepaTVIBHOIZ naMAaTn.
Tun nepemeHHoﬁ onpependaeTt cnocod XpaHeHna AdaHHbIX naMdaTun

KOMMblOTEPA N AonyCTuMble onepaunn Haga HUMN.

Tunbl AaHHbIX

HaszsaHwe 003HaueHAe JONYCTHMbIE 3HIYEHHA
. int CRONBYrOAHO BOBLUKHE LEABIE 4HENE,
LT LT , .
{«integere] pa3Mepn OrpaHd4ed ONepaTHEHOH N3 MATbIO
} float NMioBbie 4ucna ¢ apobHod 4acTbi
BeWwecTEEHHbIA ) ) . . P
{efloating points) (CNAZBAMKILLEN TOHKIH)
. Str MpoK3E0ABHAR NOCTE LOBATENBHO T
CTpOKOALIH s .
{estrings) CHMBOAOE M3 Takanup Unicode
} hool . .
Norddeckwn | TR Falselcfombe)wan True (cMcTuhar)
_ {«boglsany)

KomaHpa npucBanBaHusA

3Hak = conocTaBvMM B MPOrpamMmMMpOBaHUKN C KOMAHAOW NPUCBaMBaHUS.

B MOMEHT BbINONHEHUS NpUCBaNBaHUS
>>> cel =26

cel

idl:int

idl

> 26

>>>cel =26 + 46

>>> cel
lepxar pppeca OOBEKTOB MMM MOXHO CKasaTb, YTO

nepemMeHHbIEe CCblJ1aloTCA Ha 06bekTbl. [1OSKOsIHHO COoXpaHAd B ronoBe 3Tty Mmoaesib, And

ynpoLieHns 6yaem roBopuTb, YTO NEPEMEHHAs COAEPXKUT 3HaYEHNe.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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& aawie Python JomycHaeiicd My RS niTEeHH 08 TDUCRELE SHUE

JENNCE anepaimopa; FPaeHocuReHad 32NUCE,
a, b =10, 1 a = 1[0

b =1
a=5h =10 a =10

b =10

B matematuyeckmnx Bblpa>XeHNAX B Ka4vectBe onepaHgoB MOXHO MCMOJ1b30BATb

uenole yucna (1, 4, -5) nnu BewecTBeHHbIE (B NPOrpaMMUPOBaHUM UX eLle Ha3blBakT

yucnamu c nnasawowen Todkon): 4.111, -9.3. Ecnn oamH n3 onepaHgoB sBNsieTcs

BeleCTBEHHbIM YACIIOM, TO B pe3ylibTaTte noJjiydnTcd sewecCrBeHHoe YMNCrio.

npOCTble apmpmemqecxue onepauun Hag ymcnamm

onepaTop onucaHue
Xty CnoxeHune
X-y BbluntaHue
X*y YMHOXeHue
x/y Henexne
I [leneHwne c okpyrneHmem BHU3
* BoaBegeHue B cTeneHb
% OcTaToK OT geneHuns
abs(x) Mogynb yucna
Mpumep:
= >>>5/3

= 1.6666666666666667
= >>>5//3

. 1

= >>>5%3

. 2

" >>> 5467

" 67762635780344027125465800054371356964111328125

n >>>

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx




KMPK BIrAP® ®Ir'bOY BO «KI'TY»
MO-35 02 11-00[.08.M3

NHOPOPMATUKA | C. 144/232

MpuopuTeTbl BbINONTHEHUA onepauun
1)onepaummn B ckobkax;
2) BO3BeJEHUE B CTEMNEHD;
3) yMHOXeHue u geneHve (B Tom yucne // n %);
4) cnoxeHue 1 Bbl4UTaHMe.
Onepauum oanHaKoBOro npuopmuTeTa BbINONHAOTCA B NMOPSAKE 3anMcu creBa Hanpaeo.
o >>> Q%Y
= -16
B >>>(2%%4)
= -16
B >>> (-2)"4
= 16
Ecnn BblpaxeHne CruvwKoM ANMHHOE U HE NMOMELLLaeTCcsl B O4HON CTPOKE,
HeobXo4MMO 3aKNYUTL BCE BblpaXkeHne B CKOBKM (NepeHOC BHYTpU CKOBOK

paspeLléH).

BBopa v BbIBOA AaHHbIX
[na BBOOa 3HayYeHW NepeMEHHbIX C KnaBuaTypbl B MpoLecce BbINOMHEHUS
nporpamMmmbl UCnonb3yeTca PyHKUUA BBOAA
input («BBOOY):
®Popmam 3anucu hyHKyuu
<Mma_nepemeHHon> = input()
B ckobkax yHKUMM MOXHO ykasaTb COOOLIEHME - KOMMEHTapUin K BBOOUMbIM
AaHHbIM:
a = input ("BeeaunTte konu4yecTtso: ")
Mpu BbINONHEHWW OnepaTopa:
*  KOMMbIOTEP NEPEXOANT B PEXUM OXUAAHUSA AAHHbIX;
* NoNb3oBaTeNb BBOAUT C KNaBmaTypbl JaHHble B BUAE CTPOKU CUMBOJIOB;
* [ONs 3aBepLUeHMs BBOAA NOMb3oBaTerb HaXUMaeT knasuwy Enter;

BBeOEHHaA CTPOKa 3arnncbiBaeTCA B YKAa3aHHYIO NEPEMEHHYIO.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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Ecnu BBOOUTCA HE CTpOKa, a 4uncno, HeoOX0ANMO BbINOMHUTL npeo6pasoaaHV|e

TMMOB C NnomMoLbio oyHKUMI int (4na uenbix) v float (ans BewecTBEHHbIX).

. ________ Hampumep: _ __________} Haokpare:
: print ("BBenouTe CJOBO M OBa dymcja:'") BBenuTe CJIOBO M IBa YMCIA:

| X = input () HOJIb

| v = int (input()) 1

| z = float (input ()) 2

:_print(x, y, Z) HoJib 1 2.0

MoXXHO B OOHOM CTPOKE BBECTM HECKONbKO 3Ha4yeHun Yepes npoben. [Ans atoro
ucnonb3dyetca yHkums  split  («pacwenuTtby»). 3aTteM gaHHble  HeobxoauMmo

npe06paaoBaTb K HY>XKHOMY TUNy No otaesibHOCTW.

Hanpumep:
r ______________________________________ |
| a, b, ¢ = ("BeenuTe a,b,c uepes npobes: ").split () |
la, b, c = (a), (b), (c) :
i N |
Ha akpaHe:

BbiBOA AaHHbBIX U3 onepaTMBHOW NaMATU Ha 9KpaH OCYLLECTBASETCH C NMOMOLLbIO
JoyHKUMM BbIBOOA
print («<nevataTtby):
¢gopmam 3anucu ¢pyHKyuu
print(<BblpaxkeHne1>, <BblpaxeHne2>, ..., <BblpaxxeHneN>)
* Ha o9KpaH BbLIBOOATCA 3HAYEHUS MNEePEeMEHHbIX W BbIPaXXeHUN, CTPOKOBble
3Ha4YeHWs BbIBOAUTCA Ha 3KpaH 6e3 KaBblYeK.
* BbiBOAMMbIE 3HAYEHUN pa3gensatoTca npobenom (Mo ymonyaHumio).
* [locne BbINONHEHMS (PYHKUMKM MPOUCXOANT aBTOMATUYECKUA NEepexos Ha HOBYHO
CTPOKY.
Hanpumep:
print ("Macca pasHa", m, "kr");
Lnsa m=15 Ha akpaHe nosseumcs:

MaccaopasHao15okr

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx



KMPK BIrAP® ®Ir'bOY BO «KI'TY»
MO-35 02 11-00[.08.M3

NHOPOPMATUKA | C. 146/232

30ecb u Oanee cumeosiom o 0603Ha4YeH ripobern.

Bmecto npobena MOXHO wucnonb3oBaTb ApyrMe CUMBOSbI B KadecTBe
pasgenuTens, ykasaB Ux nocne cnoesa sep («separatory).

Uto6bl ybpaTb nepexod Ha HOBYHO CTPOKY MOCMe BbIMNOMHEHMS onepaTopa,

NCNoJIb3yeTCd 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 3anatyio # print (1, 20, 300, sep=", ") 1,020,0300
npoben

Kaxgoe ¢ HoBoM print (1, 20, 300, sep="\n") 1
CTPOKM 20

300

bes nepexoga Ha print (1, end="") 120
HOBYIO CTPOKY print (20)

PparmMeHT nporpaMmmbl Ha akpaHe

print ("{:3}{:3}{:3}".format(13, 7, 22)) 013007022

a=7 ooo/oo49

print ("{:4d}{:4d}".format(a, a*a))

a=1/3;b=1/9 000.33300.1111

print ("{:7.3f}{:7.4f}".format(a, b))

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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a=1/3 03.333e-01
print ("{:10.3e}".format(a))

Mpumep

HanuwuTte nporpammy, koTopas 3anpalumsana 6bl y Nnonb3oBaTens:

BapuaHT 0 PeweHune

- ®NO ("Bawm bamunus, nms, ot4ectso?")
- BospacT ("Ckonbko Bam net?")
- MecTo xuTenbcTtBa ("I'ae Bbl Xunsete?")

Mocne aTtoro BbiBOAMMA Bbl TPU CTPOKMU:

n " -
BaLLle NMA BeegnTe Bamm QaMMIMo, MMA, OTUeCTEO MBaHOB MBaH MBaHOBMU

Cronpko EBam jeT? 15
"Bawu Bo3paCT" Tne Bl EMEETE? YCCypuitck
Bame uma MeaHoE MeBaH MEBaHOEMU
Bam eospacT 15
BH ®MEeTe B YCOCOYVPMICK

"Bbl xnBete B"

3apaHuAa ana caMoCToATeNIbHOW paboTbl (MO BapuaHTam)

BapuaHT 1

1) B pexmme MHTEPaAKTMBHOIO KarnbKynsiTopa HauTN 3HaYEHNE BbIpaXKeHUs

-
i

+ -,

!;. l ’ "l

51102 f -

2) HanuwwuTte nporpammy, koTopas 3anpaluveana 6bl y nonb3oBaTens:

Nmsa, damununga, Bospact, MecTo xutenbcrsa
- hamunusa, ums ("Bawmn dammnus, uma?")

- Bo3pacrt ("Ckonbko Bam net?")

- mecTo xuTtenbcTea ("l'ae Bbl xuBete?")
Mocne atoro BbiBOAMNA Bbl TPU CTPOKMU:
"Bawm pamunumg, nums"

"Bawu Bo3pacTt"

"Bbl xuBete B"

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx

lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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BapuaHT 2

1) B peXnmMe MHTEPAKTUBHOIO KallbKyJiATOpPA HaNTW 3Ha4YeHne Bblpa>KeHnA

395+ L) + 1
.20/ 900

2) Hanuwwute nporpammy, KoTopas 3anpalwunsana Obl y nonb3oBaTens:

Nwmsa, OaTta poxaenus, ObpasoBaHue

- ums ("Bawe, uma?")

- pata poxgeHus ("Bawa gata poxgeHmsa?")

- obpasoBaHue ("I'ae Bbl yuntecb?")

Mocne aTtoro BbiBOAWNa Obl B OOHY CTPOKY 4Hepel3 ABa npo6ena CTPOKWU:

"Bawe uma" "[Narta poxgeHus" "Bebl

BapuaHTt 3

yymtecb B "

1) B pexxume MHTEPaKTUBHOIO KanbKynsiTopa HanTu 3Ha4YeHue BblpakeHus

2.75.10°

J43+1

2) Hanuwwte nporpammy, koTopasi 3anpalumeana obl y nonb3oBartens:

damunusa, MecTto xutenbcTea

- Gamunua("Bawa dammnna?")

- mecTo xuTtenbcTea ("I'ae Bbl xusete?")

Mocne atoro BbiBOgMMNa 6bl ABe cTpoku: "Bawwa damunusa" u "Bbl xnsete B"

BapuaHT 4

1) B pexvmMme UHTePaKTUBHOIO KarnbKynsTopa HanTu 3HaYeHWe BblpaXeHu s

-

67 L
\ T+5.04

2)Hanuwwute nporpammy, koTopas 3anpalumana 6bl y nosb3oBaTtens:

+10%55°7 | _0.36.1072,

damunus, Mecto poxgeHus, nobumas mysbika

- Gamunus, ("Bawa dammnuna?")

- mecTo poxaeHus ("I'ae Bbl poannucb?")

- my3blka("Kakas My3bika HpaBuTCcs?

")

Mocne atoro BbiBOAMNA 6bl TPU CTPOKMU:

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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"Bawum uma, dpamunmna”
"Bbl pognnuck B"

"Bawa nobumaga mysbika "

BapuaHTt 5

1) B pexvme UHTEePaKTUBHOIO KamnbKynsaTopa HanTu 3HaYeHMe BbIpaXeHust

1 s
105 — 425 +é l+089.107% .12

6
2)Hanuwute nporpammy, koTopasi 3anpalumBana 6bl y nonb3oBaTens:

Nma, Pamunua, PO mambl, PUNO oTua

- ®NO (Hanpumep, "Bawmn pamunus, uma, ot4ecTso?")
- BospacT ("Ckonbko Bam net?")

- mecTo xuTtenbcTtBa ("I'ae Bbl xuBeTte?")

Mocne atoro BbiBoguMna 6bl B OOHY CTPOKY 4Yepe3 3anatyio : "Bawm ums,

damunuga, otyecteo","Baw Bo3pacT”,"Bbl xkusete B"

BapuaHT 6

1) B pexxume MHTEPaKTUBHOIO KanbKynsiTopa HanTu 3Ha4YeHue BblpakeHus
2.3-069

(3-(17.8° -0139-10* )+

2)Hanuwwnte nporpammy, KoTopas 3anpatuvsarna 6bl y nonb3oBaTens:
Nwms, Niobumbin npeameT B wkone, Homep knacca

- ums ("Bawe uma?")

- ntobumbin npeamet ("Kakon Baw nobumbii npegmeT B wkone?")

- HoMep knacca ("B kakom knacce Bbl yuntecb?")

Mocne atoro BbiBOAMNA Bbl TPU CTPOKMU:

"Bawe nma", "Baw nobumbin npegmeT B wkone","Bbl yuntech B knacce Homep"

BapuaHTt 7

1) B pexvmMme UHTEePaKTUBHOIO KarnbKynsaTopa HanTu 3HaYeHWe BblpaXkeHu s

g 18T
5 2ty e

2)Hanuwunte nporpammy, koTopas 3anpaluMsana 6bl y nonb3oBaTens:

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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Nmsa, damunusa, OTyecTtBo, Xob6m

- ®NO (Hanpumep, "Bawmn pamunus, umd, ot4ecTeso?")
- X066u ("Hem Bbl yBriekaetecb?")

Mocne atoro BbiBoAgMNa Bbl BE CTPOKU:

"Bawmu nm4a, pammnmnd, ot4ecTso"

"Bawue xob6o6u"

BapuaHT 9

1) B pexume MHTEepaKTUBHOIO KanbKynaTopa HanTu 3Ha4YeHne BblpaXkeHus

0,09 (041107 +./026-107)+/568—+3 )

2)Hanuwwnte nporpammy, KoTopasi 3anpatuvBarna 6bl y nonb3oBaTens:

Nmsa, damunua, nobumblin cnopt

- Gamunus, um4a ("Bawm doamunus, nma?")

- obpasoBaHue ("B kakon wkone Bbl yuntecb?")

- ®NO Bawero pykoBoautens no nHgpopmatmkm ("ONO Bawero pykoBoautens
no HdopmaTukn?")
Mocne aTtoro BbiBoAgMMNa 6bl B 0OHY CTPOKY Yeped npoben: "Bawwmn ums, pamunmng”

"Bbl yunTtecn B Lwkone Homep: " "®NO Bawero pykoBoamntens no nHgopmatmke "
Bb1800bI U ripedrnoxeHusi o rnpoodesaHHou pabome

CodepxaHue omyema:

1. HaMmeHoBaHMe NpakTUYeckoro 3aHATUS,;

2. Llenb 3aHaTus;

3. OTyeT O BbLINOMHEHMN Ha Kaxabl aTan pasgena «CogepxaHue v Nopsgok
BbIMOSTHEHUS 3aaHUAY;

4. CnNncok ncnosb3yeMblX UCTOYHUKOB;

5. BbiBOAbBI 1 NpeasioXKeHuns;

6. [lata n nognuck KypcaHTa 1 npenogasaTtensi.

Boripocbi 0515 caMorposepKu

1.Kak B s3blke Python HasbiBalOTCA yKasaHUs KOMMbIOTEPY, Onpegensioliune,

Kakune ornepaunn BbINMoOJNTHUT KOMMNbOTEP Ha, AaHHbIMK?

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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2.0npepenute nopsaoK BbINOSTHEHUS onepauun B yKasaHHoOm
a=3 =& % 4 ¥ [(~3 = 2)
WNHCTPYKLMN?
3. Cumson # B Python ob6osHauvaer ...
4.345, 6.8, KMPK - ... Tunbl gaHHbIX.

5.0yHKumMs input() — npegHasHadeHa ons ...

MNMpaktnyeckoe 3aHaTMe Ne 12 Onepatop npucBamBaHusa. MaTemaTuyeckue
onepauMmM Cc uUenbiMM U  BelwlecTBEeHHbIMM CTaHAapTHble  (pyHKUUW.
Matematnyecknn moaynb math. CoctaBneHune nporpamm npocgeccmoHanbHOU
HanpaBfieHHOCTMU.

Lenb 3aHamus:

1. N3yunTb OCHOBHblE MaTtemaTudeckue onepaumsmu B Python;
YMeTb nncaTb Kogbl nporpaMmm s peleHns matemaTuyeckmx 3agay;
N3yunTtb ctaHpapTHble yHKuum B Python;

[Mo3HakoOMUTLCA C (PYHKLMAMU MaTeMaTn4eckoro mogynsa math;

o >0

YMeTb nucaTb KoAbl NporpamMm And pacyeTa MateMaTUyecknx yHKLUNN;

Ucxo0Hble mamepuaribl: TEOPEeTUYECKUA MaTepurarn, nporpamma Python

CodeprxaHue u rnopsiOoK 8bINOTHEHUS:
1. I3yu4nTb TEOpeTnYECKyro YacTb;

2. BbinonHutb 3aganHus.

TeopeTuyeckasi 4acTb

Asbik Python, 6narogaps Hanuumio OrpoMHOro konmyectsa 6GuMbnuoTtek ans
peleHns pasHoro poda BbIYUCIAUTESNbHLIX 3a4ad, CErogHs SBMAETCS KOHKYPEHTOM
TakMMm naketam kak Matlab n Octave. 3anylieHHbIN B UHTEPAKTUBHOM pPEXUME, OH,
drakTnyecku, NnpeBpaLlaeTcs B MOLHbIA KanbKynsTop.

3agaHua ona caMmoCTOATENIbHOW paboThbl

3apaHue Ne1

Paccuntante Ha kanbkynatope Python

1y 1

3os - — 1 = .
L 20 ) 200

275 -10%
14,3 % 7T

PP =P G5 _ 8422
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OTtBeTbl AaHbl Ona TOro, 4tobbl BbI y6eLI,I/IJ'II/ICb B NpaBuUIbHOCTKN BalLUUX

AENCTBUIA B CUCTEME MPOrpaMMUPOBAHMS.

B aTOM npaktuyeckom 3aHATUKM pedb nonaget o6 apndpmeTudecknx onepauusix,
AOCTYMNHbIX B AAaHHOM 43blke. ApudmMmeTnyeckme onepaumm nsyuumMm NpUMEHUTENBHO K
yucnam.

Ecnn B kayecTtBe onepaHOoOB HEKOTOPOro apupPMEeTMYECKOro BblpaXXeHUs
NCMONb3YITCA TOMbKO LUenble 4ucna, To pesynbTaT Toxe Oyaer uenoe 4ucno.
NcknioyeHnem ¢BnsieTca  onepauusi AOeneHusi, pes3ynbTatoOM KOTOPOW  sIBRSiIETCA
BellecTBeHHOe 4ucno. [lpyu COBMECTHOM WUCMOMNb30BaHUM  LIENTOYUCIIEHHBIX W
BELLECTBEHHbIX MEPEMEHHbIX, pe3ynbTaT OyaeT BeLeCTBEHHbIM.

Llenble uncna (int)

Uucna B Python 3 nogpaepxumBatoT Habop cambiX OObIYHBIX MaTeMaTUYECKUX

onepaumn:
X+y Cnoxexue
X-y BbluntaHue
xX*y YMHOXEHNe
xly HeneHne
x/ly MonyyeHune Lenon Yactu oT geneHns
X%y OcTaToK OT fenexHus
-X CwmeHa 3Haka uncna
abs(x) Moaynb uncna
divmod(x, y) Mapa (x//'y,x % y)

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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x**y

BoaBegeHue B cTeneHb

pow(x, y[, z])

z He

Yy NOJTIOXUTEJIbHbI U UMEIOT TUN int.

X : Yucno, kotopoe TpebyeTca BO3BECTM B CTEMEHb.
y : Yucno, aensawoweecss CTeneHbo, B KOTOPYK HYXHO
BO3BECTW NepBbI aprymeHT. Ecnn yncno otpuuaTtensHoe
unu ogHo m3 yncen "x" unn "y" He uenble, TO aprymeHT
NpUHMMaeTCA.
z : Yucno, Ha koTopoe TpebyeTca Npom3BecTn geneHue
no moaynt. Ecnn unicno ykasaHo, oxugaeTtcs, 4to "x" n

I'Ipwmep npnMmeHeHuns Bbille ONUCaHHbLIX onepauuﬁ Haa uesnibiMuyn Yynmcnamm

®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)

BellecTBeHHblE YMCna NOAAEPKMBAIOT TE Xe onepauuu, 4To u uenble. OgHako

(M3-3a NpeacTaBneHMs Yncen B KOMMbOTEPE) BELLECTBEHHbIE YMCIA HETOYHbI, U 3TO

MOXET NpuUBECTU K owmbkam.

Mpumep NprMMeHeHMs BbIWEONUCAHHbIX ONepauui Hap BelwecTBEeHHbIMU

yucnamm

A 5.5

vy = 2.3

®ty = 7.8

®x-y = 3.2

x*y = 12.6459959939999599
w/y = 2.3913043478260874
x//y = 2.0

x5y = 0.52000000000000004
-x= —-5.5

abs(-x) = 5.5
divmod(x,v) = (2.0, 0.%000000000000004)
w¥%y = 50.44c86540422545

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx

lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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I'Ipwmep cocCTaBleHuda nporpamMmm ans peLueHuns MaTeMaTU4eCcKoMn 3agaumn

3agaeTcs CTOMMOCTb OOQHOW KHUTMM U KONMYECTBO NOKyNnaeMbIX KHUT. HanucaTtb

nporpamMmmy BblHUCIIEHUA CTOUMOCTHU MOKYIKNA C BbIBOAOM Ha 3KpPaH.

D,OI'II/ICGTI: B nporpamMmmy onepatopbl npucBamBaHuA, KOTOPbIe NO3BOSNIIUN Obl

npoCcyMMmnpoBaTb HECKOJIbKO 3Ha4YEeHUN CTOMMOCTH NOKYTMKAN

e

@ 333.py - C:/Users/user/AppData/Local/Pro... | = | E |[sZ3s]

File Edit Format Run Options Window Help
cena=int {(input ("CToMMOCTE OOHOM KHADHM ")) -
k= int (input (" BEemMTe EOJIMIeCTES "))
Fumma= cena*k

print{ " CyMMa OOEVIEM=", summa)
Summa=Ssunma +Sunma

SUMMa=SsSUurmna +5unma

print (sumnms)

m

-

Lm: & Cold

PelwieHne

| @ Python 3.7.0 Shell =] =2 =]
Eile Edit Shell Debug Options Window Help
Python 3.7.0 (v3.7.0:1bf%cc50983, Jun 27 2018, 04:06:47) [M5C «
.1914 32 bit (Intel)] on win32
Type "copyright"™, "credits" or "license ()" for more informatio
n.
i
== RESTRRT: C:/Users/user/hppData/Local/Programs/Python/Python
37-32/333.py ==
CToMMOCTE OOHOM KHMDM 5
EEeOMTe KOJMHECTEC 6
CymMa OoRyOEM= 30
120
7> | .
L9 Col:d

3agaHua ona caMmoCTOATEeNIbHOW paboThbl
3apaHue Neo2
1. CocTtaBuTb NporpaMmMmy, MEHSIIOLLYO MeCTaMu 3HA4YeHUs1 ABYX NepeMeHHbIX

2. CoctaButb nporpamMmmy and Bbl4UCIeHnd niowaan TpeyrofibHMKa rno n3BeCTtHbIM

OnnMHam ero CTopoH.
HokymeHnm yndaensemcs npoepammHbiMu cpedcmeamu 1C. Konnedx

do pMmy. Hao%dﬁ%v:anb/- ocngy ﬁpcqj i? qpﬁijf-/aﬂy, ﬁ@fiyyg %15 Kw% C)
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3. 3apaeTcs 3HayeHVe CKOPOCTU 1 BpeMeHW. Hanuwnte nporpammy, kotopas
3anpalumBana ckopocTb, BpEMS U paccuuTbiBana 6bl NPOMAEHHbIN NyTb C

BbIBOAOM Ha 3KpaH.

4. D,OI'II/ILLII/ITe B npeablAyLyto nporpamMmmy onepartopbl npuceanBaHUA, KOTopble

no3sonsanm 6ol NnpocyMMmnpoBaTb HECKOJIbKO 3Ha4YeHUn I'IpOI7I,D,€HHOFO nyTun.

5. 3apaeTtcsa 3HavyeHne CTOMMOCTU O4HOro buneta B KMHOTEeaTp N KOJIn4eCTBO

NOKynaeMbIX ounetoB. Hanucatb nporpamMmy BbIHUCIIEHNA CYMMBbI K oniaTe.

6. 3agaeTcs KONMYEeCTBO BBEAEHHbIX OLIEHOK MO pas3nuyHbIM NpeaMeTam OJHOro
obyvatolLero, HanucaTb NPOrpaMMy HaxoXaeHus cpeaHero 6anna aToro

oby4atoLlero.

7. * CocTaBUTb NporpaMMy, BbIYUCISIIOLLYO CYMMY Lindp BBEAEHHOIO C

KnaBmaTypbl LeSIoro TpEX3Ha4yHoro ymcna

| & 333.py - C:/Users/user/AppData/Local/Pro.. EI@

File Edit Format Run Options Window Help
n = input ("BeegMTe TpeX3IHauHOS UMcno: ")

n int{n)

dl =n % 10
n=mn// 10
d2 = n % 10
n=mn/f/ 10
d3=n%10
n=n//10

print ("Cyrma mMdp =mMcna:", n+dl + d2 + d3)

Ln:12 Col:0

BonbWNHCTBO cTaHAapTHbIX YHKUMA A3blka Python pasbutbl Ha rpynnbl no
Has3Ha4YeHWUIo, Kaxgas rpynna sanucaHa B OTAENbHOM (pawnne, KOTopbl Ha3blBaeTcA

Moaynem.

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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K npumMmepy, Bbl Hanucalin HECKOJIbKO TMOJIe3HbIX d)yHKLI,MVI, KOTOpblIE€ Y4acCTo

nucrnonb3yeTe B CBOUX NporpammMax. Ytobsl K HUM BbICTpO obpalaTbes, ygobHO BCe 3Tn

PYHKLUN NOMECTUTb B OTAENbHbIN dharn 1 3arpyaTb UX oTTyaa.

Mpumep
1. Cospainite coOCTBEHHble (DYHKUMM AN BbIYUCIIEHWUS CMEeAYLUMNX BbIpaXKeHU
X4 + 4X y4 + 4X
PeweHne
| & 333.py - C:/Users/user/AppDa...| = | B |[w3] L& 333.py - C:/Users/user/AppDa... | = || & |[nE3s]
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 cannsl ¢ Habopom

TOro 4Yto6bl BOCMOMb30BaTLCS (PYHKLUSMM,

YHKUMMA 1 HasblBalOTCAa Mogynamu. [Ons

KOTOpble HaxoasATcs B 3TOM Moayne, ero

HeobxoaNMMO MMNOPTUPOBATL C NOMOLLILI KOMaHAbl import:

BubnuoTteka (moaynb) math

B craHpaptHyto noctaBky Python

Bxoaut 6ubnuorteka math, B KOoTOpOW

coaepXuTcs 60onbLLOE KONMMYECTBO YaCcTO MCMNOMb3yeMbIX MaTEMaTUYECKUX DYHKLIMIA.

[nst paboTbl C AaHHLIM MOAYNEM ero npeaBapuTenbHO HY>KHO MMMOPTUPOBATD.

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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File Edit Feormat PRun Options Window Help
1mport math

| # momksouaeM Bce OOYHKUMM M3 MOIOyJd math |
| from math import *

from math import *

>>> math.sqgrt(9)

3.0

>>>

PaccmoTpum Hanbornee yacto ucnonb3syembie pyHKUMU Mmoayns math
math.ceil(x) Bosspaluaet 6nmxkaniee uenoe uicno bonbluee, 4em X
math.fabs(x) BosepaluaeTt abconoTHOE 3HaYeHne Yncna X
math.factorial(x) BoluncnsieT dpakrtopuman x
math.floor(x) BosBpaluaet 6nuxarniilee Lenoe YMcno MeHbLlee, Yem X
math.exp(x) BbluncnsieT e**x
math.log2(x) Jlorapmndm no ocHoBaHuio 2
math.log10(x) Jlorapmndpm no ocHoaHuio 10
math.log(x[, base]) Mo ymonyaHumio Bbl4MCNSET norapudm no OCHOBaHUIO €, OMOSIHUTENBHO
MOXHO yKa3aTb OCHOBaHWe norapudgma

math.pow(x, y) BbluncnsieT 3HavyeHme X B CTEMNEHN Y
math.sqrt(x) KopeHb KBagpaTHbIN OT X

Mpumep npMMeHeHUs BbIlWEONUCaHHbIX (PYHKUUA HAA Yncnamu

B nporpamme onpegeneHbl 4 nepemeHHble - a, b, ¢, d, Kaxxgaa n3 KOTopbIX
aBnseTcsa nMbo LenbiM YUCrnoMm, IMbo BelecTBEHHbIM, NMMBO oTpuUaTenbHbIM.

KomaHngon print() BbIBOOUTCA 3HAYEHWE KaXOoW MNEepPEMEHHON Ha 3JKpaH npu
BbIMOSTHEHUM NPOrPaMMbl.

B nepemeHHyto z nomellaeTca pesysibTaT BbINONHEHNA PYHKUMK Moayns math.

3atem komaHgowm print() BbIBOAUTCS coobLLeHe B BUAE UCMNONb3yeMon dyHKLNN

N e€ aprymeHTa u pesynbtaT €€ BbIMOSIHEHUS.

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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r Python 3.4.1: puthon.py - C:\Documents and Settings\Student\Paboumi ctoalputhon. py

L EX

File Edit Format Run Options ‘windows Help

import math =

a=10

h=-8

o=4,3

d=3

print('a =',a)

print{'b =',b)

print('c =', o)

print{'d =',d)

z=math.ceil (a)

print {'math.ceil(',c,'] =',2]

z=math. fabs ()

print {'mach.fabs (', kb,'] =',=2]

z=math.factorial (a)

print {'mwath.faccorial(',a,'] =',=2

z=math.floor (o)

print {'macth.flooc (', c,'] =',2l

z=math.exp i)

print {'math.exp(' b, '] =',2]

z=math. logz (a)

print {'math. logZ (', a,")] =',zﬂ

z=math. logll(a)

print {'mwath. logld(' , a,"'] =',=zl

z=math. logid, a) 1

print {'mwath.log(',d,',',a,'] =',=2

z=math.powia, d)

print{'macth.pow(',a,',',d,'] =',=2

z=math. sqrt (a)

print{'macth.sgrc(',a,'] =',z2] ﬂ
Ln: 21 |Cal: 29

Mpumep nporpammbl Ha Python

. Python 3.4.1 Shell

B8[(=1[E

[M3C <.1600 32 bit

Eile Edit shell Debug ©Opkions ‘Windows Help

Fython 3.4.1 (vw3.4.1:c0e311e010fe, May 15 2014, 10:35:22)
[Intel)] on win3a

Type "copyright™, foredits™ or "license ()™ for more information.
> S==========s=====s================ REJTART =======================
e

a2 = 10

b = -5

C 4.3

d 3

math.ceil{ 4.3 1 = 10

math.fabhs|( -5 ] = 5.0

math.factorial{ 10 ) = 3623800

math.floor( 4.3 ] = 4

math.exp({ -5 1 = 0.0067379469990535467

math. log2 [ 10 ) = 3.32192809458587362

math. lagldf 10 ) = 1.0

math.logl 3 , 10 ) = 0.47712125471966244

mwath.pow( 10 , 3 1 = 1000.0

math.sqgre| 10 ) = 3.1622776601653795

e

[

I

Lm: 19 Cal: 4

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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PesynbTaT BbINOMHEHMS MPOrpaMMbl C NPUMEHEHeM YHKLMIA Moayns math

TpuroHomeTpuyeckue hbyHkuumn moaynsa math

math.cos(x)

Bosspalaet cos uncna X

math.sin(x)

BosBpaluaeT sin uncna X

math.tan(x)

Bosspaluaert tan uncna X

math.acos(x)

BosBpaluaet acos uucna X

math.asin(x)

BosBpaluaert asin uncna X

math.atan(x)

BosepaluaeT atan uucna X

Mpumep NnpuMeHeHUs1 BbilleoNMCaHHbIX (hyHKLUI Hag Yncrnamm

B nporpamme onpegeneHa nepemeHHas x, coaepxatlas Lenoe Yncno.

3Ha4eHne nepeMeHHOM BbIBOANTCA KoMaHaowm print() Ha akpaH.

B nepemeHHyto z nomellaetcsi pesynbTaT BbIMNOMHEHUS TPUTOHOMETPUYECKON

dyHKUMM mogynsa math.

3atem komaHgown print() BbIBOOUTCSA cooOLieHne B BuOe UCMNONb3yeMOWn

YHKUMN N €€ aprymeHTa u pesynbTaT €€ BbIMOSNIHEHUA.

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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r Python 3.4_1: puthon.py - C:\Documents and Settings\Student\PaGoumii cton\puthon. py |Z||E|fz|

File Edit Format Run  Options Windows Help

import math =]
x=1
print({'= =',x]

z=math.cos (X))
print{'math.cos(',x,"'1 =',2]

z=math.=in(x)
print{'math.sin(',x,"'1 =',2]

z=math. tan (x)
print{'macth.tan(',x,"'1 =',2]

z=math.acos (X
print({'math.acos (', =z,"'1 =',=2]

z=math.asin(x)
priwnt{'math.asini',®x,'] =',2]

z=math.atan (=) —
print{'math.atan(',x,'p =",z ﬂ

Lm: 21 |Cal; 22

Mpumep nporpamMmbl C UCNOSIb30BAHUEM TPUTOHOMETPUYECKUX (PYHKLMA MOAyNA

math

E.Python 3.4.1 Shell M=E3
Eile Edit Shel Debug ©Options Windows Help

Python 3.4.1 (v3.4.1:c0e311e010fc, May 18 2014, 10:38:22) [M3C w.1600 32 bit (InJ
tel)] on winiz

Type "copyright®, "eocredits" or "license()"™ for more information.

>y S=============================== REJFTART ================================
s

x =1

math.cos( 1 ) = 0.54030230586581398

math.=in( 1 | = 0.5414702343073965

math.tani{ 1 ) 1.5574077246539023
math.acos( 1 ) = 0.0

math.asini( 1 ) 1.5707963267945966
math.atan( 1 ) 0.78539816339744583
S5

=

Lm: 12 | Col: 4

PesynbTar BbIMOMHEHMS nporpamMmbl c NPUMEHEHNEM
TPUTOHOMETPUYECKUX DYHKLUMI Moayna math

KoHcTaHTbI:

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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e math.pi - yncno Pi.

e math.e - yucno e (akcnoHeHTa).

Mpumep

Hannwwute nporpammy, kotopasa ©Obl BbluMCnsAna 3agaHHoe apudmeTnyeckoe
BblpaXkeHne npu 3afaHHblX MnepeMeHHbIX. BBOA4 nepeMeHHbIX OcCyLecTBnAeTcs C

KriaBunaTypbl. BbiBecTn pesynbTaTt C 2-M4 3HaKaMu nocrie 3ansiTon.

BapuaHT 0
9t + 10 cos(x)
= *
Vvt — [sin(t)]
x=10; t=1
PeweHue

CHavana wvmMmnopTtupyem mogynb math. [nsa 3Toro BOCNOSb3yemMcsi KOMaHLoW
importmath.

3aTtem criegyeT BBECTM 3HAYEHUS ABYX NepeMeEHHbIX Lienoro tuna x u t.

[na BBOOA AaHHbIX UCMOMb3yeTcs KoMaHda input, HO Tak Kak B YCIOBUW AaHbl
uernble YyMcna, TO HYXKHO CHavana onpeaenuTb TUN nepemMeHHbIix: x=int(), t=int().

Onpenenves TUN NepeMeHHbIX, crnegyet WX BBECTWU, ANA 3TOro B CKOBKax
KomaHabl int() Hy>kHO HanucaTb komangy input().

[Ons nepemeHHOM X 3aTO BbIMAAMT Tak: Xx=int(input("coobweHne npwn BBOAE
3HayeHus")).

[ns nepemeHHon t aHanornyHo: t=int(input("coobweHne npu BBOAE 3HA4YeHNS")).

Cnefyowmm war - 3To cocTtaBneHme apudmMeTU4eCcKoro BblpaxeHus, pesynbTaTt
KOTOPOro NOMeCTUM B MEPEMEHHYIO Z.

CHavana coCTaBMM YucnuTenb. Bbirnspetb OH bynet Tak:
9*math.pi*t+10*math.cos(x).

3aTeM HyXXHO COCTaBUTb 3HaMeHaTersb, NPy 3TOM 06paTMM BHUMAHWE Ha TO, YTO
yucnuTenb OeNUTCA Ha 3HaMeHaTtefnb, NO3TOMY UM YUCNUTENb, U 3HaMeHaTelnb HYXHO

NOMEeCTUTb B CKOBKM (), @ MeXay HAMW HanucaTtb 3HaK AeneHus /.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 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 aBnseTcst yMHOXeHne 4pobu Ha SKCMOHEHTY B CTEMEHN X.

Tak kKak yMHOXxaeTca Bcs [OpoOb, TO cregyeT COCTaBfleHHOE BblpaXeHue
NOMecTUTb B CKOBKM (), a y)Xe NoToM HanucaTtb pyHKkuuio math.pow(math.e,x).

B pesynbTaTte BblpaxeHue bygeTt meTb BUA;
z=((9*math.pi*t+10*math.cos(x))/(math.sqrt(t)-
math.fabs(math.sin(t))))*math.pow(math.e,x).

Mpn cocTtaBneHun [aHHOrO BbIpaXeHUs cnegyeT obpaTuTb BHUMaHWe Ha
KOSNIMYECTBO OTKPbIBAKOLLMXCSA U 3aKPbIBAOLLNXCA CKOOOK.

KomaHngon print() BbiBegem 3HadYeHwe nepemMeHHOW, oTcopmaTMpoBaB ero
komaHgown format.

Cam copmaT 3anucbiBaeTcs B anoctpodax B ourypHbix ckobkax {}.

B 3apaye TpebyeTcs BbIBECTU YUCIO C ABYMS 3HaKamu Mocre 3ansaton, 3HauuT
Bung popmarta byaet BbirnageTb cnegyowmm obpasom: {0:.2f}, roe 2 - aT0 KONMYECTBO
3HaKoB nocne 3andaton, a f ykasbiBaeT Ha TO, 4YTO popMaTMpyeTCa BeLleCTBEHHOe
yucrno. lNpu 3ToM nepea 2 HYXHO MOCTaBWUTb TOYKY, YKa3aB TeM CaMblM Ha TO, 4TO

dhopmaTpyeM MMEHHO APOOHYI 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 ("BrenuTe nepemeHHyn x:"))

t=int (input ("BeemuTe nepemeHHynw t:"))

z=((9*math.pi*t+10*math.cos (x) )/ (math.sqrt (t) -math.fabs (math.sin(t)))) *math.pow(math.e, %)
print("z = |{E:: 2f1".format(z))

Pe3ynbTart

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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B Python 3.7.1 Shell

File Edit Shell Debug Options Window Help
Python 3.7.1 (v3.7.1l:260ec2c36a,
1)1 on win32

Type "help™, "copyright™, "credit
>>>

RESTART: C:/Users/maxim/
BeemyTe nepeMeH”Hyn x:10

BeemTe nepemMeH”Hyo t:l1

z = 27862685.71

>>> |

BAPUAHTbI 3A0AHUNA

BapwuaHT 1.
x=1 =3
a= 7 JI_|
1+— 4= a3y
Bbluncnute. - n O=xlarcigz e
7.
BapwuaHT 2.
3+g-1'-_1 P4t 1'—__3
ﬁ:ﬁ= EJ=1—|—|I'|,'—_'l{|‘|‘-(l-II .-IJ +|I | ;
Bbluncnuts Ty-rgZ) 2 .
ecrm x=5y=1;z=4.
BapwuaHT 3.
1+cos(yv—2)
P b=—gg————:
v+ v+ 4] x T tsmTC
a=(1+1) — 2 :
BblYMCnnTb el
6.
BapwuaHrT 4.
X
a=yv-+ -
2, x” - 5z
z E b=(l+arcsin x~ + g~ =);
Bbluncnutb v i3 n -
ecrmx=11;y=5;z=10.
BapwuaHrT 5.
2cos(x —n/6) -1
=?= b =1+_—...§
BbluncnuTb oS " 3T

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx

, ecnmx=2,y=6z=

ecrmx =1; y=12;,z =

ecmx=15y=7,z=3.
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BapwuaHT 6.
i 14+sin? (x — ) {
o= F— -z 1 ) .
2+ |.1.'— 2x/(1+ .1".1"j| b=cos (arcrg—);
Bbluncnutb 7 Z  ecnu
x=3,y=4;,z=05.
BapuaHTt 7.
V 2 5
ﬂ=ln‘fiﬁ'—\/|?|)fr—#).. por—
BblumcnuTb T4y i3

ecnn x =5; y =3; z =17.

BapwuaHT 8.

‘ sin*[3x +3527 +152]

o= I
.3 R i _ SRR oy
Bbluncnutb LJU'm oy -2y +3.14 " b=1g(7x e ).

x=7,y=4,z=8.

BapuaHT 9.

H_\/ | sin 8y |+17x by 3

“{d-sin 4y oz H19)T 3+|re3x" —sin Sy

Bbluncnutb
x=17;y=16;z=15.
BapwuaHnT 10.

iy 3arccos v° pe— o] |
a=1" ry o, _ S f
BbluMCnUTb (=7 +xp)

b=tg —— |
| 3Z +cosx” |

n ’ eclin
X=6,y=7,z=8.

BapwuaHT 11.

|-I'. )
r—x"

a=10-ln |:.";'—»-.|ICDSI1')(:——FF:|;

Bbluncnntb n e ecn

Mx=3y=4z=5.
BapuaHT 12.

cos*x+35sin” v AT+ 57

a= s : b =arcsin
Vo oF 1
]n|-_ 4z | /T

Bbluncnutb

nmx=4;,y=5z=6.
HokymeHm yrnipaensemcs ripozpammHbimu cpedcmeamu 1C: Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHsawemycs 8 1C: Konnedx
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BapuaHT 13.
. =3y
, ., €
a=tg (x+1) — b=In(x" +——):
Bbluncnutb n s} ecnm
x=6y=6z=7.
BapuaHT 14.
| y I 5-¢"*
a=| — +———— e b= -
lsinx (sin” x —3cosz) ) ,1-+x*|:* —.fg:|
Bblumcnutb / U

echm x=8,y=9;,z=10.

BapuaHT 15.

=5 =~

ﬂ'=_‘—||1“ —x°

+ y(arcsin(z — e )
Bblumcnntb "

x—cos (v +72)

5+In(y —5x/| -11'—ﬂ) . ecrm x=9;y=10;z=11

b=

Bb1800bI U ripedrnoxeHusi o rnpoodesaHHou pabome

CodepxaHue omyema:

1 HanmeHoBaHMe NpakTUYeCcKOoro 3aHATUS;

2 LUenb 3aHaTus;

3 BapwaHT 3agaHus;

4 Ot4yeT O BbLINOMHEHUN Ha Kaxabl aTan pasgena «CogepxaHne n nNopsaok
BbINOMHEHUS1 3a0aHNAY;

5 Cnncok ncnonb3yemMblX UCTOYHUKOB;

6 BbIBOObI M NpeanoXeHus;

7 [ata n nognucb KypcaHTa u npenogasatens;

Boripocbki 0515 caMorposepKu
1 MNepeuncnute maTemaTmyeckne onepaumm Ansg uenbix Ynucen.

2 [NepeymncnuTe YacTto ucnosb3yemble PyHKLMM Moaynsa math.

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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3 MNepeuncnute TpuroHoMmeTpryeckue pyHKuMn mogyns math.

4 Kak co3gaTtb CBOK COBCTBEHHYHO (PYyHKUUIO?

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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MNMpaktnyeckoe 3aHsaTMe Ne 13 lpoBepka ycnosun B Python. CuHTakcuc
If If-else,if-elif-else. CocTaBneHne nporpaMMm C nNPOBEPKOM YCIOBUN

us
npoceccuoHan-HON OeATeNbLHOCTH.

Llenb 3aHamust:

1. NosHakoMmnTbCs co cTpykTypon BeTBneHue (if, if-else, if-elif-else);

2. HayuuTtbca paGoTtaTtb C 4McnaMuM U CTPOKAMU UCMONb3ys CTPYKTYpY
BETBIIEHME;

3. YMeTb nucaTtb Kogbl NporpaMm C MCMNofb30BaHUEM CTPYKTYpPbl BETBNEHUS;
4. dopmmposaTb OK5, OKG6, J1P26, JTIP30 .

UcxoOHbIe OaHHbIe: TeEOpETUYECKUIN MaTepman, nporpamma Python

CodeprkaHue u rnopsiOoK 8bINO/THEHUS:
1. N3yunTb TeOpeTUYECKYIo 4acTb;

2. BbinonHutb 3aganus.

TeopeTnyeckasl 4actb

HanGonee u4acto norvyeckMe BbIpaXeHUs WCMOMb3yHTCA BHYTPU YCNOBHOW
WMHCTpyKumMn  if:

if << ycnoesue >>:

<< BNOK Bblpa>keHunn >>
.

A N
\

~
~
~

~  Bnok BelpaxkeHuii
v > BbINOMNHAETCH
OTcTynsi! 4 npoGena no -
ymMonuaHuio unu oguvH Tab ecnu ycnoewe True

YcnoBHbIN onepaTtop BeTBneHus if, if-else, if-elif-else
Onepatop BeTBneHusa if NO3BONSET BbLINONHUTL  OMNpedeneHHbIn  Habop
WHCTPYKLUWIA B 3aBMCMMOCTM OT HEKOTOPOrO ycrnoBusi. Bo3aMoXHbI criegytolmne BapuaHThbl

NCNoONb30BaHMS.
1. KoHcTpykuus if

CuHTakcuc oneparopa if BbIrMsauT Tak:

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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if nornyeckoe BbipaxxeHue:
komaHaa_1

KomaHaa_2

KomMaHga n

Mocne onepaTtopa if 3anncbiBaeTcsl NorM4eckoe BbipaXkeHue.

HanomHum, Nornueckoe BblpaXeHue — KOHCTPYKLNSA A3blka
NporpaMmMupoBaHns, pe3yfnibTaTOM BbIYMCINEHUS KOTOPOW SBNSETCA «UCTUHA» UNU
«ITOXb».

Ecnun 370 BblpaXXeHne UCTUHHO, TO BbINOMHATCA MHCTPYKUUK, onpeaensieMble
AaHHbIM onepaTopoM. [locne yCrnoBHOMO BbipaXXeHUs1 HY>XHO NOCTaBUTbL ABoeToune “:”.

lMporpamma 3anpaluimBaeT y nonb3oBaTens ABa yucna, 3aTeM CpaBHUBAET UX U
€CNnn Yucna pasHbl, TO ecTb Jflorn4yeckoe BblpaxkeHne A==B WCTUHHO, TO BbIBOAUTCS

COOTBETCTBYHOLLIEE COObLLIEHME.

| o Python 3.4.0: example_if.py - F:/example_if.py
Eile Edit Formak Run  Options  ‘Windows Help

print {"Beenure A: ')
A=input ()
print {"Eeegure E: ')
B=input ()

A==H:

, print ("A paenc ET)

Mpumep nporpammbl Ha Python

¥ Python 3.4.0 Shell

Fle Edit Shel Debug Options Windows Help

Python 3.4.0 (v3.4.0:04f714765213, Mar 16 Z01
tel)] on win32

Type "copyright", "credits" or "license ()" fo
P REETART
i

ey

Emegure A

10

Beenure B:

il

A paepHo B

s |

PesynbTaT BbINOMHEHUS MPOrpaMmbl C UCMOMb30BAHNEM YCITOBHOro onepaTopa if

2. KoHcTpyKkuums if — else

BbiBatoT cnyyaun, korga HeobxoAMMo NpPefycMOTPeTh anbTePHATMBHbBIM BapuaHT
BbINOJSIHEHMS MPOrpaMmbl. T.e. NPU UCTUHHOM YCMOBUWN HYXXHO BbIMOSNTHUTL OAUH HAbop
WNHCTPYKUMIA, NPpY NOXHOM — Apyron. [1na aToro ncnonb3yetcsa KOHCTpykums if — else.

CuHTakcuc onepaTtopa if — else BbIrNaguT Tak:

if nornyeckoe BbipaxxeHue:

KomaHga_1

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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KomaHaa_2

KomMaHga_n
else:
komaHaa_1

KomaHga_2

KOMaHOa_n
I'Iporpamma 3anpawmBaeT y nosrnb3oBaTtesid gBa 4ucria, 3atem cpaBHMBaAET UX U
€CIin 4ncna paBHbl, TO €CTb JIOTM4ECKOE Bblpa*KeHune ==B WCTWMHHO, TO BLIBOOMUTCSH

COOTBETCTBYOLLEee cooblieHne. B npoTuBHOM cnyyae BbIBOAUTCS COOOLLEHME, YTO
Yyucna He paBHbI.

| o Python 3.4.0: example_if.py - F:fexample_if. py
File Edit Format Run  Options  Windows  Help

print {"Eeegure A7)
A=input ()
print {("BeemuTe E: ')
E=input ()
A==F:
print ("A paeHo EBET)

plrintl['A He paeHo BT)

Mpumep nporpammbl Ha Python

Frx S=E============================== ERESTART
=

Eeegrre A

10

BeengMTs H:

5

A He paeHo B
> |

PesynbTaT BbINOMHEHUSI NPOrpaMMbl C UCMOSIb30BaHMEM YCITOBHOrO oneparopa
if-else

3. KoHcTpykuus if — elif — else

Ansa peanusaumn Bblibopa M3 HECKONbKUX arlbTEPHATMB MOXHO WCMOSMb30BaTb
KOoHCcTpyKuumio if — elif — else.

CuHTakcuc onepatopa if — elif — else BbIrnaguT Tak:

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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if nornyeckoe BbipaxeHue_1:
komaHaa_1

KomaHaa_2

KomMaHga_n
elif nornyeckoe BbipaxeHue_2:
komaHga_1

KomaHga_2

KomMaHga_n
elif nornyeckoe BbipaxeHue_3:
komaHga_1

KomaHga_2

KoMaHga n
else:
komaHga 1

KoMaHga 2

komaHga_n

Mporpamma 3anpaluvMBaeT YMCIO Y MOMb30BaTeNs M CPaBHUBAET €ro C HYNém

a<0. Ecnn OHO MeHblle Hyns, TO BbiBOAUTCS coobuieHne o6 atom. Ecnv nepsoe

nornyeckoe BbIpaXXeHWe He WCTUHHO, TO NporpaMma nepexoguT ko BTopomy - a==0.

Ecnn oHO MCTMHHO, TO MporpamMmma BbiBEAET COOOLIEHWE, YTO YMCMO PaBHO HYMO, B

NPOTUBHOM Clly4ae, ecClu oba BbllLEeYyKa3aHHbIX J1IOr'M4eCKUX BblpaXeHNA OKa3aJlnCb

NOXHbIMW, TO NPOrpaMma BbiBeaeT coobLeHne, YTo BBeAEHHOE YMCNo Oonblue HyNS.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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| o Python 3.4.0: example_if.py - F:fexample_if. py
File Edit Format Run  Ophions windows Help

a = int {(input ("BeemuTe uMcmo: 1)
1f a < 0O:
print (a, " Medems HYaA")
=11f a == 0:
print {a, " paeHc "Hvmam")
el=se:

print (a, Bonple HYJIA™)

I
Mpumep nporpammel Ha Python

Beegure uMomo: 41

41 EBonrpwe HYIA

Frr S=============================== RESTART
E

EpeOuTe 4UHCIIO: -5

-5 mMeHBbBNe HYIIA

Fr» EEEEE======s===================== ERELSTART
i

Erenure umMcmao:

0 paeHS HYJIH
pR N

PesynbTat BbINOMHEHUSI NPOrpaMmbl C UCMNOSIb30BaHMEM YCITOBHOrO oneparopa
if-elif-else

Mpumep
BapuaHTt 0

[aHo 3 ynucna. Hantm MmHMMansHoe cpean HUX N BbIBECTU Ha 9KpaH.

PeweHue

[nst NpocTOThl NOCTPOMM GNOK-CXEMY 3a4auu.

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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CHAAND

min=c min=a

/ Breiaoa min
E =

!

(_KOHEL,

ra

Komangamum

a=input(")

b=input(")

c=input(")

BBEAEM TpU Ymcna, NpUCBOMB 3HAYEHWS NepeMeHHbIM a, b, c.

YCnoBHOM KOHCTpyKuuen if-else npoBepMM Ha UCTUHHOCTb JlOrMyeckoe
BblpaxeHue a<b. EcnuM OHO WCTMHHO, TO MNepexoguMM Ha MpPOBEPKY JOrMYeCcKoro

BblpaxeHuss a<c. EcnM OHO WCTMHHO, TO nepemeHHon "y" MpUCBOMM 3Ha4veHue
nepemeHHon "a", T.e. "a" OygeT MMHUMAanbHbLIM, @ WHa4ve "y" NPUCBOUTCS 3HAYEHME
nepemeHHon "c".

Ecnu B Havane normyeckoe BblpaxeHue a<b okasanocb NOXHbIM, TO Nepexoamm
Ha NpoBEepPKy APYroro formyeckoro BolpaxeHus b<c.

Ecnu oHO uctuHHO, 10 "y" NpucBomnTCA 3Ha4YeHne nepemeHHon "b", nHave "c".

Komangown print() BbIBOANM MUHUManNbHOE 3HAYEHME.

Mpumep nporpammsl:

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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FHAXORIEHUME MUHMMAIBHODO M= 3—X UMCEN

a=input ('BeeguTs Lenose uMciao ‘\n')
b=input (' oOMTe Leloe uwuciaco sn')
c=input ( 'BeeguTe Lenoe umcno \n')
a<b:

a<c:

y=a

y=c

b<c:

y=b

¥y=cC

print ('MuuMManeHo=: ", V)

Pe3yanaT BbIMOJIHEHUA NPOrpamMmbl.

BEeIMTS LaNos UMCITO
2
BEeIMTS Lelos UMCITO
5
BEeIMTe Leloe UMCITO
1

MHMHMMAaIEHO=: 1

3apaHuAa ana caMoCToATeNIbHOW paboThbl (MO BapuaHTam)

BapuaHTt 1

[aHbl Tpu Lenbix Ynucna. BelbpaTb M3 HUX Te, KOTopble NPUHaANeXaT UHTepBany

[1,3].

BapuaHT 2

[aH Homep roga (nonoxuTtenbHoe uenoe ymcno). Onpenenntb KONMYECTBO OHEN

B 9TOM rogy, yuuTbiBasi, YTO OObIYHbLIN rog HacuuTbiBaeT 365 AHEN, a BUCOKOCHbIN —

366 gHen. BucokocHbIM cuyutaeTca roa, gensawuncsa Ha 4, 3a UCKNYeHnemM Tex rogos,

kKoTopble aenatca Ha 100 n He genarca Ha 400 (Hanpumep, rogbl 300, 1300 1 1900 He

SABNSAOTCA BUCOKOCHbIMK, @ 1200 n 2000 — aBnsatoTcs).

BapwuaHT 3

Hanucatb nporpamMmy BbIMUCITIEHUNA CTOUMOCTU TMOKYMNMKM C Y4YeTOM CKUOKWU.

Ckuoka B 3% npepocTaBnsgeTcda B TOM criydae, ecnm cymma nokynku 6onbiie 500 py6.,

B 5% - ecnu cymma 6onblue 1000 py6.

BapwuaHT 4

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx



https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-4/ex_ifelse_prog_var0.png?attredirects=0
https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-4/ex_ifelse_prog_var0_res.png?attredirects=0

KMPK BIrAP® ®Ir'bOY BO «KI'TY»
MO-35 02 11-00[.08.M3

NHOPOPMATUKA | C.174/232

Hanncatb nporpammy, kotopas Obl No BBeLEHHOMY HOMepY eauHULbI
namepeHus (1 — kunorpamm, 2 — Munnurpamm, 3 — rpaMmm, 4 — TOHHa, 5 — LIEHTHep)
n macce M BblgaBana cooTBETCTBYHOLLEE 3HAYEHME MACChl B KAlorpaMmmax.

BapuaHTt 5

Hantn KocMHyC MUHUManNbHOro 13 4 3aaHHbIX YMCen.

BapuaHT 6

BbIBECTM Ha 3KpaH CMHYC MakcMMaribHOro U3 3 3afaHHbIX Yncen.

BapuaHTt 7

[aHbl Tpy CTOPOHbI OAHOMO TPEYrofibHUKA U TPU CTOPOHBLI APYroro TpeyronbHUKa.
Onpepgenutb, OyayT NU 3TN TPEYrONIbHUKN PAaBHOBESNTUKUMU, T. €. UMEIOT S OHW paBHbIe

nnowaaun. Ecnu ato He Tak, To BbiBecTn «Foull!!y

BapuaHT 8

CocTtaBbTe nporpammy nogcyéta nnowaan pasHob6eopeHHOro TpeyronbHMKa.
Ecnn nnowagb TpeyronbHMKa 4Y€THas, pasgenutb €€ Ha 2, B NPOTMBHOM criyvyae
BbIBECTU coobLleHne «He mory genutb Ha 2!»

BapuaHTt 9

CocTtaBuTb nporpammy, Kotopasi no gaHHomy uucny (1-12) BbIBOAUT Ha3BaHue
COOTBETCTBYHIOLLErO EMY MeCsiLIa Ha aHIMMNCKOM S3bIKe.

BapuaHnTt 10

CocTtaBuTb nNporpaMmmy, OCYLLECTBASIOLWYK MNEepeBos BENMYMH U3 paguaHHOMU
Mepbl B rpagycHyto unm HaobopoT. Nporpamma gormkHa 3anpalumBaTth, Kakon NepeBos
HY>XHO OCYLLIECTBUTb, U BbINOMNHATL yKa3aHHOEe OENCTBUE.

BapwuaHT 11

[laHo Tpu yncna. Hantu KonNnM4YecTBO NONMOXUTENbHbLIX YACEN CPpean HUX;

BapuaHTt 12

Ecnu penctButenbHble 4yucrna X My — OOHOrO 3Haka, HaWTU WX cpegHee
reoMeTpu4eckoe, B MPOTUBHOM CIly4ae HanuTh nx cpegHee apmdmeTnyeckoe.

BapuaHTt 13

OnpeagenunTb, CyLLECTBYET M NPAMOYrOSbHbIA TPEYroNIbHUK CO CTOPOHaAMM X,Y,Z.

Ecnn — ga, BbluMCnUTb ero nnowags.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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BapwuaHT 14

OI'Ipe,D,eJ'II/ITb, cywecTtByeT J1in TPEYrosfibH1UK ¢ alMiMHamMmn CTOpOH a, b, c. Ecnun -

Aa, BblYMCNUTb ero nnowaab no dopmyne NepoHa.

dopmyna NepoHa nveet Bua;

S=p(p-a)(p-b)(p-c), rae p=12(a+b+c)

BapuaHT 15

Bbluncnnte 3HaveHne yHkumm f(x), ecnu

J(x) =1

05-4x , x20

sin? x?
-, x<0

‘x+1
\

Bbi1800bI U ripedrioxeHus o npodesnaHHoU pabome

CodeprxaHue omyema:

1. HanmeHoBaHue NPaKTN4YEeCKOro 3aHATUA,

2. Uenb 3aHaTus;

3. OTyeT O BbINOMHEHMM Ha Kaxabli aTan pasgena «CoaepxaHue M Nopsiaok

BbIMOJIHEHUNA 3a4aHNAR;

4. Cnuncok ncnoJyib3yemMblX NCTOYHUKOB;

5. BbIBOObI U NpeanoXeHus;

6. [aTa n nognucb KypcaHta u

Boripocbi 015 caMornposepKu

1. Kakon Bbl4MCNUTENBHbINA NPOLIECC HA3bIBAETCA pa3BETBNAOLMNMCA?

npenogaBartend.

2. OnunwunTe cMHTakcuc onepartopa if.

3. [lanTe onpeaeneHne NOHATUIO «NTOrMYECKoe BblpaXeHue»

4. Onuwmnte KoHCTpykumio if-elif-

else.

5. Yto no3BonsieT BbINONHUTL onepaTop BETBMEHUS if.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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MpakTuyeckoe 3aHaATME Ne 14 Peanusauus UMKIIMYECKUX anroputMoB B
Python. CuHTakcuc umkna c npegycrnoBueM U noctycnosuem. CocrtaBrneHue
nporpamm npodeccuoHanbHOU HanpaBNeHHOCTMU.

Llernb 3aHamus:

1. TMO3HAKOMUTBLCS C LIUKITMYECKMMWN KOHCTPYKLNAMU;

2. YMeTb nucaTb KOObl NporpaMmm, cogepXalume LMKINYeckne KOHCTPYKUUKN C
while;

3. dopmuposatb OK5, OKBG, J1P26, JTP30 .

UcxoOHbIe OaHHbIe: TEOpETUYECKUI MaTepuan, nporpamma Python

CodeprxaHue u rnopsiOoK BbINOTHEHUS:
1. N3yunTb TeopeTU4ecKyto 4acTb;

2. BbinonHutb 3aganHus.

TeopeTuyeckasa 4yactb

B Python cywecTtByoT ABa TUNa LUMKITUYHbIX BblpaXXeHUM:

o Uukn while c npegycnosmem n MOXHO opraHusoBaTtb wWhile ¢ noctycnosuem

e Lumkn for — (M3y4yaem Ha cnegyroLemM NpakTUYECKOM 3aHATUN).

1. Uukn while B Python Lukn ¢ npedycrnosuem (¢ 3a0aHHbIM ycrioguem
rnpodosmkeHus pabomel, yukni «[MMOKA»)

MHcTpykumna while B Python noBTopsieT ykasaHHbI 610K Koga Ao Tex nop, noka
yKasaHHoe B LIMKIe Nnornyeckoe BbipaxeHue byaeT octaBaTbCsA UCTUHHBIM.

CuHTakcuc uukna while:

while nornyeckoe BbipaxeHue:

komaHga 1

KomMmaHga 2

KomaHga n
Mocne kntoyeBoro crioBa while ykasbiBaeTcs YCNOBHOE BblpaXXeHMe, U MoKa 3TO
BblpaxeHue BoO3BpawaeT 3HayeHwe True, OyaeT BbINOMHATLCA OMNOK WHCTPYKLMN,

KOTOpbIN naeT aarnee.

while <ycnosue>: 5 1 Konned
KymeHm ynpaegsnsiemcs rpoepammHbimu cpedcmeamu 1G¢: Konnedx
<6J10K_onepa}%%ggy yrp P P

€pb akmyarnbHoCmb eepcul o opueufiary, xpaHsiwemycsie 1C: Konnedx
HeT

aa
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3adayva

JTeDKHMK B nepsbIn AeHb TPEHUPOBOK npobexan 10 KM.
Kaxkabin cnegyowmnm JeHb OH yBenu4ymnean nponaeHHoe pacctosHue
Ha 10% oT npongeHHoro B npeablaywunn geHb. B kakon geHb oH npobexuTt 6onblie 20

KM?

BbIBOA, N,X

v

x<20

e S

-—

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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2. Unkn while B Python L{ukn ¢ nocmycnosuem (c 3a0aHHbIM ycrioguem

OKOH4YaHusi pabomel, yukn «JO»)

B qasbike Python HeT onepatopa uukna C MOCTYCMIOBMEM, HO €ro MOXHO

opraHusoBaTb C nomoLllblo onepatopa while («noka») ¢ ycnosvem True («UCTUHa»).

Takon umkn BygeT BbINOMHATLCSA 6eckoHevHo. Bbixog u3 uumkna npousongeTr npu

MUCTUHHOCTHU YCIioBUA B onepaTtope BETBJIEHUA C NOMOLUbIO cCreuynarnibHOro onepartopa

break («npepBaTtb»).

A 4

n=n+l

KoHel,

Wcnonb3yetcs B Tex cnyyasix, korga Tpebyetcs, 4ToObl Teno uukna

BbINOMHUIOCH XOTS Obl 0AMH pas.

i " uar /#
“na :

=

»

>

v
while True:

v

SRLL>

TO0

IoeHbL HoMep 1

HOMED CIeIynmneIl'o IOHA
paccToOAHME B CJIe,JI}"IOLU,I/E[:"I IO2Hb

rmat (n), "{:6.1f}".format (x))

cnodme>: break

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx

E n@oeeﬁ%b aKkmyalibHOCMb 8epcuu 1o opucuHarly, XpaHawemycs 8 1C: Konnedx
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[aHo uenoe 4yucno, He MeHbllee 2. BbiBeauTe ero HauMeHbLINN HaTyparbHbIN
JenuTenb, OTNUYHbIN OT 1.

PeweHune:

[na Havyana BBeOEM Lenoe 4ymcno komaHgown int(input(tekct coobLueHuns)).

3ateM 3agaguMm nepemMeHHon i 3HadeHue 2. [lepeMeHHasi i BbINOMHAET pPosib
cyétyuka. Ecnn 3apaTtb en 3HadeHue 1, TO ycrnosue 3agaym He ByaeT BbINOSIHEHO, a
pesynbTatom Bcerga oyger 1.

B uukne while B kadectBe normyeckoro BblpaXeHus ncnonbdyetcs komaHaa n%i
cpaBHMBaemas ¢ Hyném. Takum obpas3om, ecriv ocTaTok OT AeneHns BBEAEHHOIo Ynucna
Ha TekyLlee 3Ha4YeHMe i He paBHO HYIHO, TO CHETUYMK YBENUYMBAETCA Ha 1, a ecnv paBHO
HYIIO LMK 3aKaH4YMBaeTCa M KoMaHgow print() BbIBOAUTCS COOBLLEHNE U 3HAYEHME i.

Mpumep nporpammbl ¢ Lmknom while
n = int(input('BeeoMTe LUencse UMCIO He MeHpmes 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

3adaHus1 Ons caMmocmosimesibHO20 8bINOJIHeHUS:

]

BapwuaHT 1

[aHa HenycTaa nocnefoBaTenbHOCTb LEnblX YUCerl, OKaHYMBaKOLWAACA HyIeM.
Hamtn: a) cymmy Bcex uucen nocrnegoBaTefnibHOCTU; ©) KONMMYEecTBO BCEX 4ucen
nocrnegoBaTeribHOCTH

PewnTb 3agayy ncnonb3ys LMKINYECKY0 KOHCTPYKLUNIO while.

BapuaHTt2

[aHa nocnegoBaTenbHOCTb OTpUUATENbHBLIX LeNbIX YMCen, OKaH4YMBaloLLasics
NnonoXuUTeNbHLIM  4Yucnom. Hantu  cpegHee  apudmeTnyeckoe BcCex  yucen
nocrnegoBaTenbHOCTH (6e3 yyeTa NoNoOXUTENbHBIM YMcna).

PewnTtb 3agayy ncnonbaysa UMKINMYECKY0 KOHCTPYKLUKIO while.

BapwuaHT 3

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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[aHa nocrneposaTenbHOCTb M3 N uenbix 4ucen. [lepsoe 4yucno B
nocrnegoBaTenibHOCTM 4Yé€THoe. Hantm cymmy Bcex wuaywux noapsg B Hadane
nocrieoBaTeribHOCTN YETHbIX YMCer. YCNOBHbLIN onepaTop He UCMonb3oBaTh

PelwwuTb 3agadvy ncnonb3ys LUMKNUYECKY0 KOHCTPYKUMo while.

BapuaHT 4

[daHa nocnepoBaTenbHOCTb M3 N BeLECTBEHHbIX YMUCErl, HadnHawLwasacs c
nonoxutensHoro u4ucna. OnpegenuTb, Kakoe KONMUYECTBO MOMOXUTENbHbLIX 4Yucern
3anucaHo B Ha4varne rnocnegoBatenbHOCTU. YCMNOBHbLIN onepaTtop He UCMonb30BaTh.

PewnTb 3agady MCnonb3ys UMKINYECKYH KOHCTPYKUMIO while.

BapuaHTt5

HaHo uenoe yucno N (> 0), asnsawoweecs HEKOTOPOW cTeneHbio vncna 2: N =
2"K. Hantn uenoe yncno K — nokasatenb 3TOW CTEMEHMU.

PewnTtb 3agayy ncnonb3ys UMKINNYECKY0 KOHCTPYKLUNIO while.

BapuaHT 6
HaHo uenoe yucno N (> 1). Hantn HanmeHblee uenoe 4ncno K, npym KOTopom
BbinonHsaeTcAa HepaBeHcTBO 5K > N.

PelwnTtb 3agayy ncnonb3ys LMKINYECKY0 KOHCTPYKLNIO while.

BapuaHTt 7
HaHo uenoe umcrno N (> 1). Hantn Hambonbluee uenoe vncno K, npu KOTopom
BbINONHseTcs HepaBeHCcTBO 2K > N.

PewnTb 3agayy ncnonb3ysa LMKINYECKY0 KOHCTPYKLNIO while.

BapuaHT 8

HaHo uenoe uncno N (> 0). Vicnonb3ysa onepaunn geneHns Haueno n B3ATUS
ocTaTka OT AeNeHNd, HANTN KONIMYECTBO U CyMMY ero undp.

PewnTtb 3agayy ncnonbaysa UMKINYECKY0 KOHCTPYKLKIO while.

BapuaHT 9

Cpeam uncen 1, 5 10, 16, 23, ... HanTK nepsoe 4ncro, bonbuee n. YCNoBHbIN
ornepaTop He UCNosib30BaTh.

PewnTb 3agady Mcnonb3ys LUMKIMNYECKY KOHCTPYKUMIO while.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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BapuaHTt 10
[aHo uncno A (> 1). BoiBecTn Hanbonbliee 13 Lenbix Yncen K, ans KoTopbix
cymma 1 +1/2 + ... + 1/K 6yget meHbLle A, n camy 3Ty CyMMmy.

PelwwuTb 3agadvy ncnonb3ys LUMKNUYECKY0 KOHCTPYKUMo while.

BapuaHT 11

HaHo uenoe umcrno N (> 0). Hantm Hambonbliee uenoe uyucno K, kBagpat
koToporo He npesocxoant N: KA2 < N. ®yHKUMIO U3BMEYEHUS KBAAPaTHOIO KOPHS He
Ncnonb3oBaTh.

PewnTtb 3agavy ncnonb3ys UMKINNYECKY0 KOHCTPYKLUNIO while.

BapuaHT 12
BbiBeanTe Ha akpaH gnga uncna 2 ero crenenun ot 0 go 20

PewnTtb 3agayy ncnonb3ys UMKINNMYECKYo KOHCTPYKLUNIO while.

BapuaHTt 13

Mown 6Goratbin Aggaglolwika nogapwusl MHE OAMH Aonnap B MOW NepBbin OEHb
poxaeHus. B kaxxabli AeHb POXAEHNSA OH yABamBar CBOW Nogapok U npmubaenan K Hemy
CTONbKO [ONNapoB, CKOMbKO neT MHe WUChonHunocb. Hanucatb nporpammy,
YKa3blBaKLLYIO, K KAKOMY [IHI0 poXaeHus nogapok npesbicut 1009.

PewnTtb 3agayy ncnonb3ys LMKINYECKY0 KOHCTPYKLNIO while.

BapwuaHT 14

BbiBecTn Tabnuuy 3HaveHun yHkummn y = -0.5x + x. 3HayeHus aprymeHTa (X)
3agalTCd MUHUMYMOM, MakCMMyMOM W LiaroM. Hanpumep, ecnm MUHUMYM 3afaH Kak
1, makcumym paBeH 3, a war 0.5. To Hago BbIBECTM Ha 9KpaH naMeHeHue X oT 1 go 3 ¢
warom 0.5 (1, 1.5, 2, 2.5, 3) 1 3Ha4eHnss byHKUMN (y) NPU KaXKOOM 3HAYEHUN X.

PewnTtb 3agayy ncnonbaysa UMKINYECKY0 KOHCTPYKLKIO while.

BapwuaHTt 15

Hantn cymmy u npomsseneHue umdp, BBEAEHHOro Lenoro vicna. Hanpumep,
ecnu BeBegeHo vmcro 325, To cymma ero umdp pasHa 10 (3+2+5), a npounssegeHue 30
(3*2*5).

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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PelwwuTb 3agadvy ncnonb3ys LUMKNUYECKY0 KOHCTPYKUMio while.

3apava***Hanuwute nporpammy-urpy. KomnbloTep 3aragbiBaeT crnyyYanHoe
4Yuncno, nosib3oBaTerb NbiTaeTcs ero yragatb. [lonb3oBaTenb BBOAUT YMCNO 4O TEX Nop,
noka He yragaet unu He BBeAeT crnoBo «Bbixog». KomnbioTep cpaBHMBAET 4MCAO C

BBEAEHHbLIM N coobLlaeT nonb3oBaTento 60nbLLe OHO UMK MeHbLUE 3aragaHHoro.

Bbi1800bI U ripedrioxeHus o npodesnaHHoU pabome

CodepxxaHue omyema:

1.HanmeHoBaHMe NpakTUYecKoro 3aHATUS;

2.Uenb 3aHaTus;

3.0T14eT 0O BLINOMHEHUN Ha Kaxabli aTan pasgena «CopepXaHue u Nopsaok
BbINONHEHUS 3a4aHUNAY;

4.Cnuncok ncnonb3yemMbiX UCTOUYHUKOB;

5.BbiBOabI 1 NpeanoxeHus;

6.[Jata n nognuce KypcaHTa 1 npenogasaTens.

Bonpochbi 0nisi camornpoeepku
1. Kakne Tunbl LUKITMYHBIX BblpaXXeHn cyLecTBytoT B Python?
2. Kak opraHmnsoBaTtb LMKN ¢ nocTtycnosuem B Python?

3. HannwwuTe cuHTakcuc umkna while ¢ npegycnosuem .

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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Mpaktnyeckoe 3aHATMEe N2 15 ®DyHkuua range. CuHTaKcuc uUuKna ¢
napameTtpom. CoctaBneHue nporpamMmm npoceccuoHanHON HanpaBNeHHOCTH.

Llenb 3aHamust:

1.
2.
3.

s

[MO3HaKOMUTBLCA C LMKITMYECKON KOHCTPYKUMEN- LIMKIT C MapaMeTpoMm;
lMo3HakoMUTbLCA C PYHKUMEN range;

YMeTb nucatb KoAbl NPOrpamMm, coaepxalime LUKINYeckne KOHCTPYKUUN C
for;

dopmuposaTtb OK5, OK6, J1IP26, J1P30 .

UcxoOHbIe OaHHbIe: TeEOpETUYECKUI MaTepman, nporpamma Python

CodeprkaHue u rnopsiOoK BbINOTHEHUS:

1. 3yunTb TEOpETUYECKYHO YacTb;

2. BbinonHutb 3aganus.

TeopeTnyeckasa 4yactb

Lukn for B Python:

LUukn for B Python obnagaet cnocobHOCTbO nepebupaTtb anemMeHTbl nboro

KOMMJIEKCHOTO TUNa AaHHbIX (HAaNpPUMepP, CTPOKM UMK CnCKa).

Llukn ¢ napamempom (¢ 3adaHHbIM YUCIOM ogmopeHul, yukn «JJ/151»)

—U

| }

i=i+l €

CuHTakcuc uukna for:

lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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Teno yukna NoBTOpPSETCA PUKCUPOBaAHHOE YUC/IO pa3 ANS KaXOoro 3HaveHus
napametpa. lNapameTp — nepemeHHas uernoro Tuna. OyHKUMS range («auanasoH»)
3a7aéT KOrM4yeCcTBO MOBTOPOB Temna UMKa U CoaepXuT oT OQHOro A0 TPEX vucen.

range(ctapT, CTOnM, wWar) - Tak BbIrMA4MT CTaHAAPTHbLIN BbI30B (PYHKUMKM range() B

Python. Mo ymonuyaHuio ctapT paBHSETCS HYMIO, LWar eaAVHULE.

OpHo vncno (k) — napameTp umkna nameHsietcs om 0 0o k-1 ¢ wazom 1.

[Ba uncna (n, k) — napameTp uukna nameHsaetca om n 0o k-1 ¢ wazom 1.

Tpu yucna (n, k, s) — napameTp umkna nameHsetca om n 9o k-1 ¢ wazom s.

Bo3amoXHO nameHeHne napameTpa OT GoMbLUEro 3Ha4YeHUs K MeHbLleMy. B aTom
crny4ae n gofmkHo 6biTb 6onblie k, a s — oTpuyaTensHoe.

®yHKyus range()

[ocTtaTtoyHo yacTo npu  paspaboTke nporpamm  HeobxoaMmOo NoMy4nTb
nocrnegoBaTenbHOCTb (AManasoH) LenbixX Yncen:

Onsa peweHns aton 3agaum B Python npepycmotpeHa dyHkuma range(),
cosgawllas nocnegoBaTenibHOCTb  (gmana3oH) uucen. B kayectBe aprymeHToB
PyHKUMS MPUHUMAET: HavyanbHoe 3HavyeHue Amanas3oHa (Mo ymonyaHuto 0), KoHeYHoe
3HayeHue (He BKMHYUTENbHO) M war (no ymonyauuo 1). Ecnn BbidBaTb pyHKUMIO, TO

pesynbTaTta Mbl HE YBUONM:

>>> range(0,10,1)

range(0, 10)

>>> range(10)

range(0, 10)

[eno B TOM, 4YTO ANS CO34aHUSA uana3oHa vMcen Heobxooumo MCNoNb30BaTb

umkn for:

>>> for i in range(0, 10, 1): print(i, end="")

0123456789

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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>>> for i in range(10):
print(i, end="")
0123456789

CwuHTakcuc umkna for:
for int in range():
komaHaa 1

KomaHaa 2

KomMaHaa

lMepemeHHOM int NnpucBanBaeTCa 3Ha4YeHne NepBoro anemMeHTa yHkumn range(),
nocrne KomMaHda 2 4ero BbINOSHAKTCA KOMaHAbl. 3ateM  nepemMeHHon int
npuceBamBaeTCs crieaytollee no nopsaky 3HadeHue M Tak garnee Ao Tex nop, rnoka He
OyayT nepebpaHbl BCce anieMeHTbl KomaHaa dyHKumm range().

dyHKuma range() siBnseTca yHuBepcanbHowm yHkumen Python ans cosgaHus
cnnckoB (list) copepxawmux apumeTmyeckyto nporpeccuto. Yaiwle Bcero oHa
ncnonb3yeTcs B umknax for.

BapuaHTt 0

1. Hantn cymmy n anemeHToB cnegywoulero paga ducen: 1 -0.5 0.25 -0.125 ...
n. Konn4yectBo anemeHToB (N) BBOAMTCHA C KnaBuaTypbl. BbIBECTM Ha 3KpaH Kaxabln
YneH psga n ero cymmy. PelunTb 3agadvy NCnonb3ys LMKINYECKY KOHCTpyKumto for.

PeweHue:

B gaHHOM cnyyae psag 4Ymcen COCTOUT U3 ANIEMEHTOB, MAe Kaxably criefyroLwmi
MeHbLUEe npeablayLiero B ABa pasa no MoAyro U uMeeT obpaTHbIN 3HaK. 3HAYUT, YTOObI
NnonyYnTb CNeayLwmnm aneMeHT, Haao npeabiayLlmnin pasgennTb Ha -2.

Kakon-nmbo nepeMeHHOn Hago NPUCBOUTL 3HAYEHME NEPBOro afieMeHTa psiga (B
AaHHOM cnyyae ato 1). [lanee B umkne gobaBnsaTb €€ 3Ha4yeHue K NepemMeHHoWn, B
KOTOpPOW HakannuMBaeTCcs CyMma, Nnocre 4ero npuceamBaTb €M 3Ha4YeHue crnenyoLulero
anemMeHTa psga, pasfenve Tekyllee 3HaveHue Ha -2. Linkn JormkeH BbINOMHATLCA N

pas.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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n=int (input ('BEegMTe XONMMUSCTECD SJISMSHTOE NOCJHeOOBASTIbHOCTM: "))
x=1
s=0
print (x)

i range (n)

s+=x

x/=-2

print (x)
print ('CymMa paAga: ', s)

Mpumep nporpammel ¢ ymknom for

BremMrTe HOIMUeCTED SJeMeHTOE NOCIedOoBaASTILHOCTH 5

=

PesynbTaT BbINOSTHEHUSA NPOrpaMmbl

BapuaHT 1

1. [laHo BellecTBEHHOE Yncno — ueHa 1 kr koHdeT. BeiBecTn ctoumocTb 1, 2, ...
10 kr KOHEeT. PelwunTb 3agavy Ucnonb3ys LUMKNUYECKY KOHCTpYKUumto for.

BapuaHT2

1. Oaubl gBa uncna A n B (A<B). Hantn cymmy Bcex uenbix yncen ot A oo B
BKMOYMTENBHO. PelwmnTb 3agady ncnosnb3ys LMKINYeCKyo KOHCTpykumio for.

BapwuaHT 3

1. OaHbl aBa yuncna A n B (A<B). Hantn cymmy KkBagpaToB BCEX LIESbIX Yncen oT

A po B BknountenbHo. PelwnTb 3agady Mcnonb3ys LMKINYECKY KOHCTpYyKumto for.

BapwuaHT 4

1. Hantn cpegHee apudpmeTndeckoe Bcex Lenbix uncen ot a go 200 (3HayeHus
a u b BeBogatca ¢ knasuatypbl; a< 200). PewnTb 3agady mcnonb3ys LMKINYECKYH
KOHCTpyKuuto for.

BapwuaHT 5

1. Hantn cymmy Bcex uenbix ymicen ot a Ao b (3HayeHus a n b BBOAATCA C
KnaBmaTtypsbl; b 2a). PewunTb 3agady ncnonb3ysa LMKNNYECKYo KOHCTpyKuumto for.

BapwuaHT 6

1. Hantn cymmy KBagpaToB BCex Lenbix Yncen ot a go 50 (3HavyeHme a BBOAUTCS

c knaeunatypbl; 0 <a<50). PewnTb 3agayvy UCnonb3ysi LUKIMYECKYH KOHCTPYKUMto for.

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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BapuaHTt 7

1. JaHa HenycTas nocnegoBaTenlbHOCTb UEenblX YUCEen, OKaHYMBaloLasics
Hynem.

Hantu:

a) cymMMy BCeX Yncen nocrnenoBaTenbHOCTY;

0) KONMYeCTBO BCEX YMCEN NocrneoBaTeNbHOCTU.

PelwmnTb 3agady ncnonbays LMKINYECKYO KOHCTPYKLuto for.

BapuaHT 8

1. [JaHa nocnegoBaTenbHOCTb M3 N BELUECTBEHHbIX 4ucen. [lepBoe 4ucno B
nocrnegoBaTenbHOCTU HedyeTHoe. HanTu cymmy Bcex uaywmx nogpsn B Havane
nocrneaoBaTeflbHOCTU HEYEeTHbIX 4ucen. YCNoBHbIA onepaTop He WCMNonb3oBaTb
PelwunTb 3agady ncnonb3ys LUKINYECKY0 KOHCTPYKLuto for.

BapuaHT 9

1. Cpeau uncen 1, 4, 9, 16, 25, ... HanTM nepsoe 4ncno, donbwee n. PewnTtb
3aadvy Ucnonb3ys LMKINYECKy KOHCTpyKumio for.

BapuaHTt 10

1. 3BeCTHbI oueHKN No dmamke kaxagoro u3 20 ydeHukoB knacca. Onpegenvtb
CPELHIO0 OLEHKY. PelunTb 3agady Ucnonb3ys LIMKIIMYECKY0 KOHCTpYKLUmto for.

BapwuaHT 11

1. I3BeCTHO conpoTMBNEHME KaXXOoro U3 af1leMeHTOB areKkTpuyeckon uenn. Bece
3aNeMeHTbl coeauHeHbl nocnegoBatenbHo. Onpeanenntb obwee ConpoTUBEHNE LENMN.
PewnTb 3agady MCnonb3ysi LMKNNYECKYH KOHCTpYKUMto for.

BapuaHT 12

1. VI3BECTHbI OLEHKN N0 n3nKe Kaxaoro yyeHuka AByx knaccoB. Onpenenutb
CPEOHIO OLEHKY B KaxgoM knacce. KonmyecTBO y4alumMxcss B KaXdoM Knacce
oavHakoBoe. PewnTb 3agady cnonb3ys LMKIMYECKY0 KOHCTpyKuuio for.

BapuaHTt 13

1. B obnactn 12 painoHoB. VI3BECTHbI KONMYECTBO XUTENEn (B TbiCAYaX YErOBEK)
n nnowagb (B KM2) kaxgoro panoHa. Onpenenntb CPEOHIOK NIIOTHOCTb HaceneHus no
obnacTtu B uenom. Pewntb 3agady MCNonb3ys LMKIMYECKYH KOHCTPYKUuio for.

BapwuaHT 14

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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1. OgHokneToyHasa ameba kaxagble 3 Yyaca genutca Ha 2 knetku. Onpeaenutb,
CKONbKO KneTok Oyaet yepes 3, 6, 9, ..., 24 yaca, ecnv nepBoHayarnbHO Oblfla ogHa
ameba. PelumnTb 3agayvy ncnonb3ysa LMKNNYECKY KOHCTpyKuumto for.

BapwuaHT 15

BaHk npuHumaeT Bknagbl nog 10% rogosbix. Ha cyet nonoxeHa cymma 10000
pybnen. Kakaa cymma 6yaet Ha cyeTy yepes 5 net?

PewwnTb 3agayvy ncnonb3ys LMKIMYECKY KOHCTPYKLUMLO for.
3adaya***

na

Bbi1800bI u rnipedrioxeHusi o npodenaHHoU pabome

CodepxaHue omyema:

7.HanmeHoBaHMe NpakTUYeCcKoro 3aHATUS;

8.Uenb 3aHaTus;

9.0T14eT O BLINOMHEHUN Ha Kaxabl aTtan pasgena «CogepxaHue u nNopsaok
BbIMNOSIHEHUS 3a4aHUAY;

10. CNNCoK MCNosib3yeMbIX MCTOUYHWUKOB;

11. BelBO4bI 1 NpeasioXeHus;

12.[dlaTa n nognuce KypcaHta v npenogasarternsi.

Boripocbi 0151 caMornposepKu
1. Kakne Tunbl LUKITMYHBIX BblPaXXeHU cyLecTBytoT B Python?
2. Kakown cnocobHocTbio obnagaet yukn for B Python?

3. Kak paboTaeT dyHKkuma range?

Mpaktnyeckoe 3aHATMEe Ne 16 lMoHsaTue cnucka B Python. CosgaHue u
CYnTbiBaHWe cnUCKoB. ®DYHKUMM U MeToAbl cnuckoB. PaboTa co cTpokamwm.
NMoHATMe KapTtexa u cnoBapsA. Co3paHue cnoBapen u KopTtexen. Metoabl
cnoBapen.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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Llernb 3aHamus:

1. U3yuntb meToabl paboTbl CO CTpOKaMMU;

2. OBnagetb YMEHUSMU NO CO34aHUI0 U CHUTBIBAHUIO CIUCKOB;
3. UN3yunTb noHsATME KopTexen u cnosapen B Python;
4

OBnageTb onepaunamm n mMetTogamMm Hapg KopTeXXamMun U CrnoBapAaMu,

UcxoOHble OaHHbIe: TeopeTU4eckun matepman, nporpamma Python

CodeprkaHue u rnopsiOoK BbINOTHEHUS:
1. N3yunTb TeopeTU4ecKkyto 4acTb;

2. BbInonHuTh 3agaHus.

TeopeTuyeckas 4yactb 1

Ctpoka — 6asoBbii TuUN, npeacTaBnsAwOWMUN M3 ceba  HensMeHaemyto
nocnegoBaTenbHOCTb CUMBOJIOB; Str OT «string» — «CTpokay.

CTpokoBass KOHCTaHTa (CTpoka) — npoM3BONbHAA MOCNeaoBaTENbHOCTb
cumBonoB m3 Tabnuubl Unicode, 3akntoyeHHass B OAWHAPHbIE UMW OBOWHbLIE KaBbIYKU
(Tvn str — «string»).

Hanpumep:

'OT0 cTpoka'

"OT0 TOXE CcTpoKa“

BbizoBem dyHKUMIO type() u nepegagnum en Ha BXOA LeNTOMUCTIEHHbIN apryMeHT:

>>> type(0)
<class 'int'>

>>>

dyHKUMa coobwmna Ham, 4To 06bekT 0 OTHOCKTCSA K Knaccy 'int', T.e. TN gaHHbIX
ABMSETCA Knaccom (TUn AaHHbIX U KITAaCcC — CUHOHUMBI).

Knacc ©ygem npencraBnATb, Kak HEKM aHanor moaynsd, T.e. Habop dyHKUMn m
nepeMeHHbIX, CoaepX)Xallumxcs BHyTpU knacca. PyHKLMK, KOTOPbIE HAXOAATCA BHYTPU
Kracca, Ha3biBaloTCA MeToJamMu.

PaccmoTpum Npumep Bbi30Ba CTPOKOBOIO MeToaa:

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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>>> str.capitalize('hello’)
'Hello'

>>>

Mo aHanormm c BbI3OBOM (DYHKUUN N3 MOAYNS ykasbiBaeM UMS knacca — str, 3aTem
yepes TOYKY NULLIEM UMSI CTPOKOBOro meToaa capitalize(), koTopbin NpUHMMaTL OAMH

CTpOKOBbIVI aprMeeHTZ o .
Nepewi aprymesT 4nR
~ CTPOKDBSIX METOR08 -

-
- CTpOKa
-
-

-~
>>> str.capitalize (‘hello’)
i x,
: N @
3
" h %) MeTOﬂ BO3BpalWaeT Konuw
i * CTPOKY, B KOTOPOI NEePBbIN
!
] CUMBOI — B BEPXHEM
Mus xnacca (runa Sarenx) perMCTpe, ocTanbHbie - B

HWKHEM

®

MeTon — 97O 0bObl4HAA PYyHKUMS, pacnonoXeHHas BHYTPW Knacca. BbizoBem eue
OAVH MeToA;

>>> str.center(‘'hello’,20)
' hello

>>>
TOT MeToA NPUHMMaET ABa apryMeHTa — CTPOKY U YACHO:

>>> str.center ( , 20)

A L
’ \
’ A

MeTop BOSBpE;LIJ,aeT CTPOKY,
LIEHTPUPOBAHHYIO MO 3aaHHoi  APTYMEHT 3aaaeT AnuHy
anvHe. Mo ymonyaxuio CTPOKU

3anonHsertca npobenamu

dopma BbI3oBa MeToAa Yepe3 obpalleHue K ero Knaccy yepes TOYKY HasblBaeTcs
NofHON oOpMOWN.

lMocTosiHHO NUcaTb MMSA Knacca nepeq BbI30BOM KaXaoro metoga 6biCTpo HafoecT,
No3TOMY YaLle BCero UCnosib3yrT COKpaLLEeHHY0 (hopMy Bbi30Ba MeToaa:

>>>"hello'.capitalize() 'Hello'
>>>
B npumepe Mbl BbIHECTM NEPBbIA apryMEHT MeToda U NOMECTUNN €ro BMECTO UMEHU

Knacca:
BblHeCeHHbIN n3 MeToada nepBbIn CTPOKOBbIA apryMeHT  MOXeT

ObiTb BbIpaXXeHNeM, BO3BpaLLatOLLMM CTPOKY:

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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>>> ('TTA"+'G"™3).count('T') 2

>>>

He cnoxHo goragatbces, 4YTo genaet metoq count().

Python copepxut nHtepecHoein metoz format()38:

>>> {0} n {1} .format('Tpya’, 'man’)

'Tpya n man'

>>>

BmecTo {0} n {1} nogcraessatca aprymeHTbl Metoabl format(). NMomeHsiem nx mectamu:

>>>"{1} n {0} .format('Tpya’, ‘man’) '‘man n Tpya'

>>>

dopmaT BbIBOAa MeToabl format() moxeT BapbMpoBaTbCA:
>>>n=10

>>>'{:b}".format(n) # BbIBOA B IBOMYHOW CUCTEME CHUCTIEHUS
1010’

>>> '{:c}'.format(n) # BbiBOA B (hopmaTe Unicode
l\nl

>>>'{:d}'.format(n) # no cHoBaHwuio 10

I10I

>>> '{:x}".format(n) # no ocHoBaHuio 16

lal

>>>

B Python ecTb nonesHbie CTpOKOBLIE METOAbl, KOTOpble Bo3BpawatoT (True) UCTUHY
unu (False) noxb:
>>>'spec'.startswith('a")

False

>>>

MeTopq startswith() npoBepsieT, HaunHaeTcss N CTpoka C CMMBOMA, NepeaaHHoro B
KayecTBe aprymeHTa mMetoay.

Metog swapcase() BoO3BpawaeT CTPOKY C MPOTUBOMOMOXHBIMA  perucTpamm
CYMBOJIOB:

>>>"Hello'.swapcase()

'hELLO'

>>>

CneumanbHble CTPOKOBLIE MeToAbl

OnuHa CTPOKU — KONMYECTBO CUMBOJIOB B CTPOKE .
MycTtan CTpoOKa - CTpoka C HyrneBown AnvHomn

(He CoepPXMT HU OAHOro cUMBONa, 06o3HauaeTcs ™).

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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1. MNpucBanBaHue 3Ha4YeHUA CTPOKOBOMN NepeMeHHOMN

s = "lNpuset"

2. BBop cTpOKM ¢ KnaBuaTtyphbl

n = input("Beegute nmsa: ")

Hpumeanue: rpu 8800€e 3Ha4yeHuUs CMPOKU Kaebl4KU He 880051mcH.

3. BbiBOA CTPOKM Ha 3KpaH

print (n)

lMpumeydaHue: Npu 8b1800€ CMPOKU KasbluKU HE 8bIBOOSIMCS.

4. O6beanHeHue CTPOK (KOHKaTeHauus)

CoeanHseT HECKONbKO CTPOK B OHY CTPOKY. O6o3Ha4aeTcs 3HaKoM +.

Hanpumep:

"KOM"+"T1bIO"+"TEP" # "KOMIBbIOTEP"

n 1 OII+II2II

#"102"

Onepaumm nnn MmeToabl pa6OTbI CO CTPOKOBbIMU BEJTMYNHAMU Bbl MOXETe

NMOCMOTPETL B Tabnuue Huxe.

®DYHKUMK U MeTOoAbl paboTbl CO CTPOKamMu

PYHKUUA Unum HasHa4yeHue
MeToA
S1 +S2 KoHkaTeHauus (CroxeHme CTpoK)
S1*3 [MoBTOpPEHME CTPOKM
S[i] O6paLleHne no nHaekcy
S[i:j:step] M3BneyeHune cpesa
len(S) [nvHa cTpokn

S.join(cnncok)

CoeaviHeHne CTPOK M3 nocnegoBaTernbHOCTY str yepes
pasgenutens, 3agaHHbI CTPOKOM

S1.count(S[, i, j])

KONMYECTBO BXOXAEHMUN NOLCTPOKN S B CTPOKY s1. PesynbTaTtom
aBnseTca uncrno. MoxHo ykasaTb NO3MLMIO Havana noucka i u
OKOHYaHus Noucka j

[start],[end])

S.find(str, Mownck nogctpoku B cTpoke. Bo3BpaliaeT Homep nepBoro
[start],[end]) BXOXAEeHns nnm -1
S.index(str, Mounck noacTpokm B cTpoke. Bo3BpallaeT HOMep nNepBoro

BXOXaeHunsa nnm Bbi3biBaeT ValueError

S.rindex(str,
[start],[end])

Mounck noacTpokm B cTpoke. BoaBpalwliaeT HOMep nocriegHero
BXOXaeHusa nnm Bbi3biBaeT ValueError

S.replace(wabnoH,
3ameHa)

3ameHa wabrnoHa

S.split(cumson)

Pa3GueHune CTPOKM Mo pasoenuTento

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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S.upper() [Mpeobpas3oBaHNe CTPOKM K BEPXHEMY PETUCTPY
S.lower() MpeobpasoBaHNE CTPOKM K HUXXHEMY PErUCTpY
s.title() BoaBpaljaeT CTpoOKy, NepBbIi CUMBOST KOTOPOW B BEPXHEM

perucTpe

s.count(‘e’, 1, 5)

BosBpalliaeT KonM4ecTBO NOACTPOK B MHTEepBane iMoo -1

s.isalpha() [MpoBepseT, COCTOUT NN CTPOKA TOSTbKO 13 BYKB

s.isdigit() [MpoBepseT, COCTOUT SIM CTPOKA TOSTbKO U3 Yncen

s.isupper() [MpoBepsieT, HanNMcaHbl 1 BCE CUMBOJSIbl B BEPXHEM PErUCTpe
s.islower() [MpoBepseT, HanMcaHbl NI BCE CUMBOJIbI B HWXKHEM PErmcTpe
s.istitle() [MpoBepseT, HAYMHAETCSa NN CTpoka ¢ 6onbLIon BYKBbI
s.isspace() lMpoBepsieT, COCTOUT NN CTPOKA TOSIbKO M3 Npobenos

Kaxgbin 13 nepevyncrieHHbIX HMXe MeTonoB 3anyCTUTb B UHTEPAKTUBHOM peXnme Ha

npuMepe pasnnyHbIX CTPOK.

I'Ipep,nono>|<MM, YTO NepemMeHHaa S COAepPXUT HEKOTOPYKD CTPOKY, Torga npuMeHuM K

HEen MmeToabl:

anI pa60Te CO CTPOKOBbIMU BeJIMYNHAMUN MOXKHO BbINOJTHATDL :

1.BbiOenieHue Yacmu cmpokKu (modcmpokKu)

s[n:K]

BblaensieT n3 cTpoku s 4acTb CTPOKM OT no3uumm n ao k-1.

S[:K]

Bblaenser mn3 cTpoku s YacTb CTPOKM OT Havana ao k-1.

s[n:]

BblaensieT M3 CTPOKM S YacTb CTPOKM OT MO3MLMK N A0 KOHLA.

lMpumeyaHue: cumeornsl Hymepyromcsi, Ha4duHasi ¢ 0.

Hanpumep:

s = "MIHOPOPMATUKA"

print(s[2:7])

# "©OOPMA"

2.[lpeobpa3oeaHue munos

Mpn Heob6Xxo0aMMOCTM MOXHO NpeobpasoBaThb YMCNO B CTPOKY UM HAaobopoT.

int(s) — npeobpasyeT CTPOKy B LieN0e YMCro.

float(s) — npeobpasyeT CTPOKY B BELLECTBEHHOE YNCIIO.

str(n) — npeobpa3syeT uenoe nnn BELLECTBEHHOE YNCIIO B CTPOKY.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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Hpumeanue: €ecCJ/iu 8 Cmpoke Coaep)Kamc,q CUMBOIJ1bI, HE OOI'InynUMbIe ons

yucers, 803HUKHEM OWUbKa.

Hanpumep:

s1="123" # cTpoka umdp
i =int(s1) #i=123

f = float(s1) #1=123.0

s2 = str(f) # s2="123.0"

print(i, f, len(s2)) # 123 123.0 5

3.0nepauuu ¢ KoOamu cumeoJsioe

ord(s) — BO3BpaLLaeT Kog cMMBosa S.

chr(k) — Bo3BpawyaeT cumBon ¢ kogom k.
lNpumeyaHue: kKodbl u3 kodosol mabnuubi Unicode.
Hanpumep:

print (ord("N")) #1048

print (chr(1048)+chr(1050)+chr(1058)) # VKT
4.CpaeHeHuUe cmpok

Onepauun oTHOWeEHUSA: ==, I=, <, > <=, >=,

CpaBHeHMe CTPOK NPOM3BOAMTCA CreBa HanpaBo [0 NepBOro HecoBMNaAaloLLEero

cumBona. CTpoka cuuTaeTcs Gonblue, ecrnv nepBbiii HECOBNAAaKLWMA CUMBON MMeeT

donbluMi Kog B Kogosoun Tabnuue (npoben, undpbl, NaTUHCKUE 3arnaBHble, NaTUHCKUE

CTPOYHblE, PYCCKME 3arnaBHble, pycckue CTpoyHble). CTPOKM paBHbl, €CNN  OHM

COBMagaloT No ANvHE 1 coaepkaT OAHU U Te XXe CUMBOJTbI.
ll1STRll < IISTRII < llstrll < llstrll < llmArll < Ilmarll < llmarll

5.Mepebop cumeosiI08 cMpPOKU

YacTo B nporpammax TpebyeTtcs nepebupaTtb Mo 0gHOMY BCE CUMBOSIbI CTPOKM

ANs NpOBEOEHUS C HUMWM Kakux-nubo pgencteui. [Ons atoro yaobHO mcnonb3oBaTb

CneayoLwmnm LINKIT:
forCinS: # nepebop cnmBONOB B CTPOKE S

<onepartopbl> # odepegHon cumeon B nepem. C

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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Hwxe npuBegeHa nporpamma, AeMOHCTpUpYoLWas Mcnosb3oBaHue yHKLUUA U

MeTOoA0B paboThbl CO CTPOKaAMMW.

B> example string py - K\NlaGoparaprsie Pythor\example string.py (3.7.1)

Ax
print('sl

#Ha 'Ax' c marvom 2

print ('s3.spli ') = ',s3.split ('*')) $pastucsne No pasEeIATENR *
print('sl. ', sl.uppez ()) #nepeROR CMMBEONOR B BepXHMA PeTMCTR
print('sl. ', 51.1lower ()) $IEpSEON CHMBOJOR B HIGRHMI PerMcTp

print('s2 = s2)
print('s3 = s3)
print('sd = ',sd
print('sl+s2 = ',sl+s2) fcnoxeEue IBYX CTDOK
print('s1*3 = ',51%3) #YyMHOXSHME CTPOKM Ha 3, T.&.CTPoKa BHBEINSTCA 3 pasa
print('s1[2] = ',s1[2]) #suEon smemeHTa cTpoxm Sl ¢ MHAeKcOM 2
print('s1[2,4] = ',s1[2:4]) #usEncucHMe cpesa CTPOKM Sl HaumHas C MHEEKCa 2
$u saxanuumas uumexcom 4
print('s3.count = ',s3.count(s2)) #xommuecrmo Exommemmii MoXCTPOKM S2 B S3,
#p pesyJiLTaTE BHBENTECHA UMCIIO
print('sl.find(''a'') = ',sl.find('a')) #nomck momcTporm 'a' B cTpoxe S1
#pesysbTaTOM BYIET HOMED NEPBEOTO BXOXNESHMA
print('sl.index(''n"') = ',sl.index('n'))#nomcx nomcrpoxm 'm' B crpoxe sl
#pesynLmaToM GYAST HOMESD NEPECTO BXOXHSHMA
print('sl.rindex(''s'') = ',sl.rindex('3'))#noucx nomcrpoxm 'a' = crpoxe sl
¥ amaer HoMED MOCHSIHErC BXOXASHAA
print('s4.replace(''Ox'',""Ax'',2) = ',s4.replace('Ox', 'Ax',2)) #samena wmaGioHa. CTpoxa 'OX' - BTO MAGJICH
#crpoxa 'AX' - 5TC SaMeHa
#8 crpoxe 4 mociemoBasmnrHOCTE 'Ox' Bymer saMeHeHa

v
Lm0 Col: 40

Mpumep nporpammel Ha Python

B Python 3.7.1 Shell

PesynbTaT BbINOMHEHUA MPOrpaMmbl C UCMNOMb30BaHMEM (QYHKLMIN

paboTbl CO CTPOKaMm

File Edit Shell Debug Options Window Help

Python 3.7.1 (v3.7.1:260ec2c36a, Oct 20 2018, 14:05:1e) [MSC v.19
1)] on win32

Type "help", "copyright", "credits" or "license ()" for more infomn
>>>

============= RESTART: K:\JlaBopaTopHee Python‘\example string.py =
sl = Iponara”Hoa

52 = (CeHcaluMA

53 = CeHcauMA*CeHcauMA*CeHcaluMA* CeHCalMA

s4 = OxOxOxAx

sl+s2 = IIponaraHmaCeHCAalUMA

s1*3 = Iponaraggallponarandpgallponaradis

sl1[2] = o

sl[2,4] = on

s3.count = 4

sl.find(a) = 4

sl.index () = 3

sl.rindex(o) = 9

s4.replace (Ox,Ax,2) = AxANOxAx

s3.split(*) = ['"Cencaumua', 'Cencauma', 'Ce”Hcauma', 'Cencaumua']
sl.upper = TIIPCIATAHIA

sl.lower = nponoaraHIa

N MeToOoB

Cnuncok (list) — aT10 cTpyKkTypa, cocTosiasi U3 3fEMEHTOB, PACMOSIOXKEHHbIX B

onpeneneHHom nopsiake. Kaxgomy arneMeHTy COOTBETCTBYET HOMepP (Mnv MHAEKC), MO

KOTOPOMY K HEMY MOXHO o6paTtuTbes. [Ana co3gaHns cnucka BkBagpaTHbIX ckobkax ([])

yepesl 3andaTyro nepevncrniarTcAa BCE €ero 3J1IeMEHThI. Hanpmmep, co3gagnmM  Crncok

YrieHOB CBOEW CEeMbM:

>>>myfamily=['father’,'mother','sister’,'brother']

HokymeHm yrnipaensemcs ripozpammHbimu cpedcmeamu 1C: Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHsawemycs 8 1C: Konnedx
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Mporpamma Ha Python PesynbTat BbIBOJA HA IKpaH
myfamily = ['father', 'mother', Hello father
'sister', 'brother'] Hello mother
item myfamily: Hello sister
print('Hello', item) Hello brother

B naHHOM cnyyae Haw cnncok ByaeT XxpaHnTbca B nepemeHHon myfamily.

Korga cnvcok cosgaH, MOXHO HanucaTb nporpammy Aans paboTtbl C 3TUM
cnuckoM. K npumepy, Hanuwem npvBETCTBME ANA KaXOONO W3 YNIEHOB CEeMbM,
NCMNOMNb3Ys LUKI:

Kaxablii anemMeHT crnucka MMeeT CBovi Homep (MHaekc). Hymepauusi anemeHToB
HauYMHaeTCcs C Hyns:

a=["Angpen", "Bepa",

0 1 2 3 4
AHapeinn | Bepa | Jawa | Kona | Kpa
a[0] a[1] a[2] a[3] | al4]

.U,aUJa", "Konﬂ", "I'Opa"]

C KaxxgblM 311IEMEHTOM CMNCKa MOXHO pa6OTaTb oTAesibHO:

a =["Angpen", "Bepa", "Oawa", "Kona", "lOpa"]
print(a[2])

BbiBoa: Jawa
Cnncok MoxeT cofepXaTb pasHble Tunbl 00bekToB. B oguMH M TOT Xe CNUCOK

OQHOBpPEMEHHO MOXXHO BKJ1HO4ATb CTPOKU, YNCna, 0ObeKThI OPYIrnxX TUNOB AaHHbIX:

objects=[1,2.6,'Hello’,True]
CnncKkM MOXHO CKnagblBaTb, TOrga HOBbIM CMMCOK ByaeT cofepxaTb drfieMeHTbl

13 060onxX CNNCKOB:
x=1[1, 2, 3, 4]
y=1[5,6,7,8]
z=x+yprint (z)
Pesynbtat: [1,2,3,4,5,6,7, 8]

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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Co cnuckamm MOXHO AernaTtb MHOro Pa3HbIX onepauwﬁ:

A’= [11' 2! 3! 41 5! 6f 7f 8]

MpoBepuUTb, COAEPKUTCA NN print (2 in A)

XinA 3NEeMeHT X B cricke A.

Bo3BpaluaeT True unu False Pesyserar:
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) Halt HanbonbLlmMi anemeHT print (max(Aa))
B cnucke A. PesynbTarT:

8

DyHKUMA HaXOXAeHUA ANKHbI cnucka len(a):
a = ["fA6énoko", "BaHaH", "Ipywia"]
x = len(a)
print(x)
PesynbTat:3
CopTtupoBka cnucka. dyHkumua sorted(a):
Mo Bo3pacTaHuio:

animals = ["koT", "ex", "cobaka", "6apcyk"]
animals = sorted(animals)
print(animals)

BbiBoa;:

['6apcyK’, 'ex’, 'koT', 'cobaka']
lMoyObiBaHMIO:

a =[5, 65, 14, 700, 8]

a = sorted(a, reverse = True)
print(a)

BbiBoa;:

[700, 65, 14, 8, 5]

CnocoObl BbIBOAA CNUCKOB
1)C nomowibto pyHkyuuprint():

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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b =[17, 409, 88]
s=[f,g’,r, al
print(b)

print(s)

BbiBoA;:

[17, 409, 88]

[f,g.r,a]

2) Bbig0o0 Kax0020 ariemeHma criucka rno omoesibHocmu:

a-= ["AH,EI,pGIZ", "Bepa , ﬂamau’ "KOJ‘IFI", ul_opau]

fori in range(5):
print(ali])
BbiBOA;:
AHppen

Bepa

Dawa

Kons

KOpa

3)Bbi800d Kax0020 anemeHma criucka noomaoesisHocmu 8 0OHOU CMPOKe:

a-= ["AHﬂpel‘/’Ill, llBepa , ,D,aLIJa", "KOJ'IFI", "I'Opa"]

fori in range(5):

print(alil, end =" ")

BbiBoa

AHppen Bepa Odawa Konsa HOpa

4) Bbigo0d annemeHmos criucka be3 obpaweHus K UHOeKcam 351IeMEHMO8:

fruits = ["A6noko", "banan", "Npywa"]
for x in fruits:

print(x,end ="")

BbiBOg

s6noko baHaH Npywa

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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CnocoObl BbiBOAa CNMCKOB

1)C nomoLbk dyHKUMKM print():

b=1[17, 409, 88]
s=['f,g’,’r,/ a’]
print(b)

print(s)

BbiBOA;:

[17, 409, 88]
[f.g.r.a]

2) BbiBOO KakOoro anemMeHTa cnucka no-oTaeibHOCTHU:

a = ["AHgpen", "Bepa", "dawa", "Konsg", "FOpa"]
foriin range(5):
print(a[i])
BbiBoa;:
AHppen
Bepa
Jawa
Kons
Opa
3)BbiBO KakO0ro aneMeHTa cnucka No-oTAenbHOCTU B OHOW CTPOKE:

a = ["Angpen", "Bepa", "Oawa", "Kons", "tOpa"]
foriin range(5):
print(afi], end =" ")
BbiBoA
Angpen Bepa [awa Konsa HOpa

4) BbiBo4 31€MEHTOB cnvcka 6e3 obpalleHns K MHOeKCam 31EMEHTOB:

fruits = ["A6noko", "banan", "Npywa"]
for x in fruits:
print(x,end =" ")
BbiBOg
Abnoko baHaH Npywa

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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Mpumep

BapuaHT 0

MpoBeputb, BydeT nNU CTpoKa 4YMTaTbCH OAMHAKOBO CrpaBa HaneBO U cresa
HanpaBgo (T. e. ABNAETCS N1 OHa NanvHAPOMOM).

PeweHue

CHauana BBeém CTPOKy koMmaHaou: s=input('Beegute cTpoky ‘).

3atem onpegenum rormdeckyro nepemeHHyto flag n npucsonm en 3HayveHue
1: flag=1.

[Ons Havyana B BBEOEHHOMW CTPOKE HYXHO yganuTb npobenbl. Ons aTtoro
BOCMOSb3YEMCH LIMKIIMYECKON KOHCTpyKuuen for, koTopasi BbINOSIHUTCA CTOSbKO pas,
Kakylo umeeT OfMHY CTpoka. [nuHy cTpokun onpegenum dyHkuuen len(s).

B Tene uumkna 6ymem npoBepATb cnegytowee ycnosue: s[il'='" . [OaHHoe
noruvyeckoe BblpaxeHune 6yaeT UCTUHHO B TOM Criyyae, €CNnu i-bli 3NeMEHT CTPOKU He
OyneT paBeH npobeny, Torda BbINOSIHUTCA KOMaHAa cnefylowlas nocre OBOEeTOYUS:
string+=s]i].

K cTtpoke string, kotopaa 6bina obbsBneHa B Hadane nporpammbl, Oyaet
no06aBnsaATbCA NOCUMBOSIBHO CTPOKa S, HO yxxe 6e3 npobernos.

[Ona npoBepkn CTpokM Ha "manuHapom" BOCMOMb3yeMCHA  LMKINYECKOMN
KOHCTpyKuwnen for.

[nnHa NonoBUHbLI CTPOKMHAXOAUTCHA AeneHnemMm Haueno Ha 2.Ecnu konudectso
CYMBOJSIOB HEYETHO,TO CTOSLUA B cepeanHe He yuYnTbiBaeTCs,T.K. ero cpaBHMBaemas
napa - OH cam.

KonuyectBo NOBTOPOB UMKNA pPaBHO AMNWHE MOMOBWHbLI CTPOKWU. [NUHY CTPOKM
onpeagenumM cyHkumen len(s), rae aprymeHT BBeAEHHAs HaMu CTpoka S. 3Hasa OnvHy
CTPOKW, MOXHO BbIYUCIIUTb KONMYECTBO MOBTOPOB UMKMa. [na 3TOro LenovmcreHHo
pasgenum AnvHy CTpokum Ha 2: len(s)//2.

[ns 3apaHns guanasoHa gns uvkna ucnonb3dyem yHkumio range(), B KOTOPOWU
aprymeHTom GyaeT aBnsaTbCs NOMoBMHA ANMHBLI CTPOKK: range(len(s//2)).

foriin range(len(s//2)).

Ecnu cumBon ¢ vHOeKkcom i He paBeH "CMMMETPUYHOMY" CMMBOSY C KOHUA

CTPOKM (KOTOPbIV HAaxoauTCsa NyTeEM MHAEKCaALUN C KoHLA)

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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if s[i] 1= s[-1-i],

TO nepemeHHon flag npuceameaetca 3HayeHne 0 1 NPOUCXOAUT BbIXOS U3 LMKNa
komaHaoun break.

[anee, npy1 NoOMOLLM YCIOBHOM KOHCTPYKUUK if-else B 3aBUCMMOCTM OT 3HaA4YeHUA

flag nn6o - 0, nMbo -1 BLIBOAUTCA COOOLLEHME, YTO CTPOKA NanMHAPOM, MO0 HeT.

g=input {"Epemure CcTpoRyY \n')
flag=1
string=""
i range (len (=) ) :
s[1]!l=" ":
string+==s[i]
print {string)

i range (len (=) //2):
string[i]l=string[-i-17:
flag=0

flag: print ("HandaopoM’)
print {("THe mamMHOpoM')

Mpumep nporpammbl Ha Python

EregMTe CTpROREY

a posa yala Ha Jany as=opa
aposavianaHananyvasopa
MNanuMuEgpoM

Pe3yr| bTaT BbINOJIHEHNA NMPOrpamMmmbl

3apaHuAa ana caMoCToATeNIbHOM paboTbl (MO BapuaHTam)

BapwuaHT 1

1.[JaHa cTpoka, cogepxallasd pyCCKOA3bIYHbIA TEKCT. HanTu KonmMyecTBo CIos,
HaunHatoLwmxcs ¢ byksbl "e".

2.HanvwuTe nporpamMmy, KoTopas 3anpaluMBaeT Y Nofib3oBaTens ABe CTPOKN U
dhopMUpyeT M3 ITUX CTPOK CMMCOK. ECnn cTpokn cocToAT TONBbKO M3 Yncen, To
nporpamma gobaBnsieT B cepeauHy cnmcka CyMMy BBEAEHHbIX YNCEN, MHaYe
AoGaensieTcs CTpoka, obpasoBaHHas U3 CIINSHUS ABYX BBEAEHHbIX paHee CTPOK.
NToroeas cTpoka BbIBOAUTCS Ha 3KpaH.

BapuaHT 2

1.B cTpoke 3amMeHuTb Bce ABoeToums (i) 3HakoM npoueHTa (%). MNMoacumtatb

KOJIn4eCTBO 3aMEH.

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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2.3apaH cnncok cnoB. Heobxoaumo BblIOpaTh U3 HEro criydamHoe crnoeo. M3
BbIOpAHHOro Criy4anHoro crioBa cny4yamHo BbliopaTb GYKBY M MONPOCUTL NOSb30BaTENS
ee yragaTb.

3agaH cnncok cnos: [‘camoBap', 'BecHa', 'neTo’]

Bbibupaem cnyyaniHoe cnoBso: 'BecHa’

Bbibupaem cny4vaiHyto 6ykBy: 'c'

BbiBOAMM Ha 3KkpaH: Be?Ha

lMNonb3oBaTensb NbiTaeTcs yragatb OyKkBy.
Mopackaska: ncnonbdynte metof choice() mogyns random.

BapuaHTt 3
1.B cTpoke yganuTb CMMBOSM TOYKY (.) U MOACYMTATb KONMYECTBO YyAaleHHbIX
CYMBOJIOB.

2.HanuwuTe nporpamMmy, KoTopas 3anpaluvBaeT Y Nonb3oBaTens ABe CTPOKA U
dopMUpyeT M3 3TUX CTPOK CMMCOK. ECnn CTPOKM COCTONAT TONBKO M3 Yncen, To
nporpamma gobaBnsieT B CEPeAnHY CnMcka CyMMY BBeOEHHbIX YNCEN, nHaye
AobaensieTcs cTpoka, obpa3oBaHHas U3 CrMSIHUS ABYX BBEAEHHbIX paHee CTPOK.
NToroBasi cTpoka BbIBOAUTCS Ha 3KpaH.

BapuaHT 4
1.B cTpoke 3ameHuTb OykBy(a) Oykson (0). [logcumtatb KONMYECTBO
3ameH.lMoacumTaTth, CKOMBKO CUMBOSIOB B CTPOKE.

2.3apaH cnncok cnos. Heobxoanumo BeiIOpaTh U3 HEro criydanHoe crnoso. M3
BblIOpaHHOro cry4YanHoOro crioBa crny4arnHo BblopaTb OYKBY M NONPOCUTL NONb3oBaTens
ee yragarb.

3apaH cnmcok cnos: ['‘camoBap', 'BecHa', 'neTo’]

Bbibupaem cnyyanHoe cnoso: 'BecHa’

Bbibupaem cnyyannyto 6yksy: 'c'

BbiBOOUM Ha 3kpaH: Be?Ha

lMonb3oBaTenb NbiTaeTcd yragatb OyKkBy.
Moackaska: ncnonbaynte meton choice() mogynsa random.

BapwuaHT 5
1.B cTpoke 3aMeHuUTb BCe 3arnaBHble 6YkBbl CTPOYHbIMM.

2.HanvwwuTe nporpammy, KoTopas 3anpaluvBaeT Y Nofib3oBaTens ABe CTPOKN U
dopMUpyeT M3 ITUX CTPOK CMMCOK. ECnn CTpokn COCTOAT TONBbKO M3 Yncen, To

nporpamma Jo6aBnseT B CEPEAMHY CrMcka CyMMY BBEOEHHbIX YNCEN, NHaye
LokymeHm ynpaensemcsi npozpammHbimMu cpedcmeamu 1C: Konnedx
lposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycsi 8 1C: Konnedx
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pobaensercs CTpPOKa, o6pasoBaHHa;| N3 CrnAHNA OByX BBEAEHHbIX paHee CTPOK.
NToroeas CTpOKa BbIBOOUTCA HA 3KpaH.

BapuaHT 6

1.B cTpoke yganutb Bce OykBbl "a" W noacudnTaTb KOMMYECTBO YAaNeHHbIX
CUMBOJSIOB.

2.3agaH cnncok crnoB. Heobxoanmo BbIbpaTth M3 HEro criydanHoe crnoso. M3

BblIOpaHHOro Cry4anHoro criosa criy4anHo BbiopaTb GyKBY 1 NONPOCUTL NONb30BaTENSs
ee yragartb.

3apgaH cnucok cnos: ['‘camoBap’, 'BecHa', 'neTo’]
Bbibupaem cnyvariHoe cnoBso: 'BecHa’
Bbibupaem cny4variHyto 6ykBy: 'c'

BbiBOOUM Ha 3kpaH: Be?Ha

Monb3oBaTtenb NbiTaeTcsa yragatb OykBY.

Moackaska: ncnonbaynte metoq choice() mogyna random.

BapuaHTt 7

1.[ana ctpoka. [lMpeobpasoBaTb ee, 3amMeHVB 3Be3foykamu Bce Oyksbl "n",
BCTpevaroLLmecs cpeau nepsbix N/2 cMMBOOB. 3AECb N - ANNHA CTPOKK.

2. HanuwwuTte nporpammy, koTopas 3anpalumBaeT y Nonb3oBaTensi 4BE CTPOKU U
dopMUpyeT M3 3TUX CTPOK CMMCOK. ECrin CTpoKn COCTONAT TONBKO M3 Yncen, To
nporpamma gobaBnsieT B cepeauHy cnmcka CyMMy BBEAEHHbIX YNCEN, MHaYe
AoGaBnsieTcs CTpoka, obpa3oBaHHas U3 CIINSHUS ABYX BBEAEHHbIX paHee CTPOK.
NToroeas cTpoka BbIBOAUTCS Ha 3KpaH.

BapwuaHT 8

1.[laHa cTpoka, 3akaH4YMBaroLLanca TOYKON. [oacunTaTth, CKOMBKO CrOB B CTPOKE.

2.3apaH cnncok cnoB. Heobxoaumo BeiOpaTh M3 HEro criydanHoe crnoso. M3
BbIOpaHHOro crny4amHoro cnoBa crny4anHo BbibpaTb 6yKBY U MONPOCUTL NONb30BaTENS
ee yragarb.

3apaH cnmcok cnoB: ['‘camoBap', 'BecHa', 'neTo’]
Bbibupaem cnyyariHoe cnoBo: 'BecHa’

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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Beibupaem cny4vaiHyto 6ykBy: 'c'

BbiBOAMM Ha 3kpaH: Be?Ha

lMNonb3oBaTensb NbiTaeTcs yragatb OyKBy.
MNMopckaska: ncnonedynte metof choice() mogyns random.

BapuaHT 9
1.0npegenntb, CKONbKO pa3 B TEKCTe BCTpeYaeTcs 3agaHHoe CroBo.

2. Hannwwnte nporpamMmmMmy, KOtTopad 3anpalinBaeT y noJib3oBaTesid ABe CTPOKU U
(bopMMpyeT N3 3TUX CTPOK CMNANCOK. Ecnu CTPOKWU COCTOAT TOJ1bKO U3 4Kncersn, 1o
nporpamMmma nobaenseT B cepenHy Cnmcka CyMmmy BBe€EHHbIX YMNCen, nHa4ve
pobaenseTcs CTpPOKa, o6pasoBaHHa9 N3 CnnAaHnA AByX BBeeHHbIX paHee CTPOK.
NTorosasi CTPOKa BbIBOOUTCA HA 3KPaH.

BapuaHTt 10
1.[daHa cTpoka-npeasiokeHne Ha aHrnuMnckom sasbike. lNMpeobpasoBaTb CTPOKY
TakK, YTOObI KaXX4oe CroBO HA4YMHaNoOCh C 3arnaBHON GYKBbI.

2.3apaH cnncok cnoB. Heobxoanumo BbibpaTh U3 HEro criydanHoe crnoso. M3
BblIOpaHHOro cry4YanHoOro crioBa crny4arnHo BbliopaTb OYKBY U NONPOCUTL NONb3oBaTens
ee yragarb.

3apaH cnmcok cnos: ['‘camoBap', 'BecHa', 'neTo’]

Bbibupaem cnyyanHoe cnoso: 'BecHa’

Bbibupaem cnyyanHyto 6yksy: 'c'

BbiBOOUM Ha 3KkpaH: Be?Ha

lMonb3oBaTenb NbiTaeTca yragatb OyKkBy.
Moackaska: ncnonbaynte metog choice() mogyna random.

BapwuaHT 11
1.laHa cTpoka. lMogcumtatb camylo AOSIMHHYKO MOCrefoBaTeNbHOCTb NOApPAS
noywmx 6yke «H». NpeobpasoBaTtb ee, 3aMEHNB TOUYKaMUN BCE BOCKNNLATENbHbLIE 3HAKM.

2.HanvwuTe nporpamMmy, KOTopas 3anpaluvBaeT Y Nofib3oBaTens ABe CTPOKN U
dopMUpyeT M3 ITUX CTPOK CMMCOK. ECnn cTpokn COCTOAT TONBbKO M3 Yncen, To
nporpamma gobaBnsieT B cepeauHy cnmcka CyMMy BBEAEHHbIX YNCEN, MHaYe
AoGasnsieTcs cTpoka, obpasoBaHHas U3 CIINSHUS ABYX BBEAEHHbIX paHee CTPOK.
NToroBasi cTpoka BbIBOAUTCS Ha 3KpaH.

BapuaHTt 12

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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1.[aHa cTpoka. BbiBeCcTn BCce crioBa, okaHumBaroLmecs Ha byksy "a".

2.3agaH cnncok cnoB. Heobxoanmo BbIbpaTth M3 HEro criydanHoe crnoso. M3
BbIGpaHHOro cny4yanHoOro crioBa crnyyanHo BblibpaTb OYKBY ¥ NONPOCUTL NOSfb30BaTeNs
ee yragaTb.

3agaH cnncok cnos.: ['‘camoBap', 'BecHa', 'neTo’]

Bbibupaem crnyvaniHoe cnoBso: 'BecHa’

Bbibupaem cny4vaiiHyto 6ykBy: 'c'

BbiBOAMM Ha 3kpaH: Be?Ha

Monb3oBaTenb NbiTaeTcs yragatb OykBy.
Mopackaska: ncnonbdynte metof choice() mogyns random.

BapuaHTt 13
1.[laHa cTpoka CMMBONOB, Cpean KOTOPbIX €CTb OAHAa OTKPbIBAKOLWAACA U OAHa
3aKpblBalOLLassca CKoOKU. BbIBECTU Ha 9KpaH BCE CUMBOJSIbI, PACMOSIOXKEHHbIE BHYTPU

3TUX CKOOOK.

2.HanuwwuTe nporpammy, KoTopas 3anpallnMBaeT Y Nonb3oBaTensi ABE CTPOKU U
dopMUpyeT M3 3TUX CTPOK CMUCOK. ECnn CTpokM cOCTOAT TOMbKO M3 YMCer, TO
nporpamma go6aBnsieT B CEPEAMHY CrMcka CyMMY BBeOEHHbIX YNCEN, nHaye
AobaensieTcs cTpoka, obpasoBaHHas U3 CrMSIHUS ABYX BBEAEHHbIX paHee CTPOK.
NToroBasi cTpoka BbIBOAUTCS Ha 3KPaH.

BapwuaHT 14
1.[daHa cTpoka. BbiBeCcTM BCe cnoBa, HaunHawwmeca Ha Oyksy "a" u cnosa
oKaHumBaroLnecs Ha bykay "a".

2.3apaH cnncok cnoB. Heobxoanmo BbIbpaTth M3 HEro criyydanHoe crnoso. M3
BbIOpaHHOro crny4amHoro cnoBa crny4YanHo BbibpaTb 6yKBY ¥ NMONPOCUTL NONb30BaTeNs
ee yragarb.

3apaH cnucok cnos: ['‘camoBap', 'BecHa', 'neTo’]

Bbibupaem cnyyanHoe cnoso: 'BecHa’

Bbibupaem cnyyannyto 6yksy: 'c'

BbiBOOUM Ha 3kpaH: Be?Ha

lMonb3oBaTenb NbiTaeTca yragatb OyKkBy.
Moackaska: ncnonbaynte metog choice() mogynsa random.

BapwuaHTt 15

1.[aHa cTpoka TekcTa. lNoacumtatb KONNMYeCcTBO BYKB «T» B CTPOKE

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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2.Hanunwwnte nporpamMmmMmy, KOtTopad 3anpalinBaeT Yy nosfib3oBaTtesna ABe CTPOKU U
cbopMMpyeT N3 3TUX CTPOK CMNANCOK. Ecnu CTPOKWU COCTOAT TOJ1bKO U3 YKncers, 1o
nporpamMmma nobaenseT B cepenHy Crnnmcka CyMmmy BBe€EHHbIX YMNcen, nHave
pobaensercs CTpPOKa, o6pasoBaHHa;| N3 CNnAaHnA AByX BBeEeHHbIX paHee CTPOK.
NToroeas CTpOKa BbIBOOUTCA HA 3KpaH.

TeopeTu4yeckas 4yacTtb 2
YacTto Ham HyXHO gepXaTb MHOro ogHoobpasHbiX AaHHbIX B oAHOM dhavine,
Hanpumep, CMMCOK YYEHUKOB KoMnempka Unnm Homepa TenedgoHOB B cnpaBo4HuKe. B

Python Takne Ha60pbl AOaHHbIX MOXHO OPraHM30BblBaTb B CIMUCKWU, KOPTEXN N CIiOBapWU.

KopTtex (tuple), kak u cnucok, npeactaeBnseT coGoii nocneaoBaTenbHOCTb
anemeHToB. OOHaKO XpaHALLUMECA B HEM 3MIEMEHTbI HeNb3sA U3MeHATb, A06aBNATL UNu
yoanate. Ons co3gaHus KopTeXka UCMonb3yloTca Kpyrnble CKOOKM, B KOTOpble

nomMeLwlarTcqa ero 3Ha4eHud, pa3gereHHble 3anAaTbiIMn:

user=("Timur',23,1.10.1998)
print(user)
B kopTexax ygoOHO XpaHWTb CBOMCTBaA OOBLEKTOB, HampuMmep, UMS, BO3pacT,

Aaty poxgeHusi. Ecnv BOPYr KOpPTEX COCTOMT W3 OOHOro 3nemMeHTa, TO nocne

€0UHCTBEHHOIO 3J1ieMeHTa KOopTeXa Heob6xo0auMo NOCTaBUTb 3anATyto:

user=("Tom",)

HekoTopkle onepauum Hag KopTexamu:

>>> () # cosgaHuve NycToro kopTexa

()

>>> (4) # 3TO He KOpPTEX, a LeNIoYNCNEHHbIN 06beKT! 4

>>> (4,) # a BOT 9TO — KOPTEX, COCTOALLMI N3 ogHoro anemeHTa! (4,)
>>> pb=("1',2,'4") # co3gaem KopTex

>>> Db

('1',2,'4"

>>> |en(b) # onpegensiem anuHy KopTexa

3

>>> t=tuple(range(10)) # cosnaHue kopTexa ¢ nomoLLbo dyHKLUMK range()
>>> t+b # crninaHune KopTexen

(0,1,2,3,4,5,6,7,8,9,'1', 2,'4"

>>> r=tuple([1,5,6,7,8,'11) # KOpPTEX 13 cnucka

>>>r

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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(1,5,6,7,8,'1)

>>>
C nomoubto KOpTe)KeVI MOXHO npuceBamBaTtb 3HaYeHUA OOHOBPEMEHHO [OBYM
nepemMeHHbIM:

>>> (x,y)=(10,9)

>>

>X

10

>>

>y

5

>>> X,y = 1,3 # ecnn y6patb Kpyrnble CKOGKM, TO pe3ynbTaT He U3MEHUTCH
>>

>X
1
>>

>y
3
>>>

NomMeHaTb mecTamu coaepXmmMmoe aByx nepemMeHHbIX:
>>> X, Yy =Y, X

>>
>X
3

>>

>y
1

>>>
KopTex Henb3si U3MEeHUTb, HO MOXHO U3MEHUTb, HanpPUMep, CNMCOK, BXOASALLMIA B

KOpTEeX:
>>>t=(1,[1,3],3)

>>>1{[1]
[1, 3]

>>> {1][0] = "1
>>> t

(1,11, 3,"3)
>>>

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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CnoBapu (dictionary) — 9TO CTpyKTypa AaHHbIX, B KOTOPOW KaxAblh 3rnemMeHT

BMECTO MHOEKCA NMeeT yHVIKaJ'IbeIIZ KNoY. ONeMeHTbl cnoBapda MOXHO USMEHATD. ﬂ,J'IFI

co3faHns cnoBapsi UCNonb3yTCa purypHble ckobku ({}):

1.

2
3.
4

CnoBapu co34atoTCs C NOMOLLIbIO (OUrypPHbIX CKOBOK.

Mapbl U3 KMOYa U 3HAYEHUS pa3genaTcs 3andaTbiMu.

Kntoun 1 3HaveHns pasgensatoTca mexay cobon gsoeToumem

Kntoun B cnoBape MoryT ObiTb TONBKO CTPOKaMu, LernbiMU Yucnamm Unmn Ymcrnamm
C NnasatoLLen TOYKOn. A BOT 3Ha4eHUs moryT 6biTb ntoboro tmna

BakHo He 3abbiBaTb MCMNOMbL30BaTb KaBbIYKX OIS CTPOKU-KITHOHa

Mpumep co3aaHus crioBapsl, KOTOPbIA KaXKOOMYy CIOBY Ha aHrMMINCKOM S3blka

6y,u,eT CTaBUTb B COOTBETCTBUE CINOBO HA NCMAHCKOM A3bIKe.

MuoxecTso

MHoxecTBO Knioyen 3HavyeHun

HeusmMeHsieMoro Tuna
N

.| eng2sp '
\

> e o e
& € ’ \\ /, 0 ’ \\
one’————"_s‘uno
0y 7

\ 1 b

. s N > tres’)
three - % '
'

- ~

—_ A

’ \

’
/
‘“wo’ ———+———c— ‘dos’ ,’
~ -7 NV S

~

dakTuyecku, cnoBapb — 3TO 0T06pa)KeHVIe OBYX MHOXECTB. MHOXEeCTBa

KIo4Yen 1 MHOXecTBa 3HaYEeHUN.

HekoTopble N3 MeTo40B U OYHKLMI CrioBapeun:

keys() — ncnonb3dyeTca AN BbIBO4A KNOYEN CrioBapsi.

items() — ncnonb3yeTcs Ans CoO34aHus KOpTEXen C Krnodamm U 3Ha4eHUAMU.

.get() — meToa ansa nosydeHnsa 3HadveHus rno Knrouy.

.clear() — o4nctnTb crioeapsb.

.copy() — ckonnpoBaTb BeCb CrioBapb.

len() — nony4nTb ONUHY CrnoBap4.

type() — y3HaTtb TUN.

K crnosapsam npuMeHuM oneparop in:

>>> eng2sp

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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{'three': 'tres', 'one': 'uno’, 'two": 'dos'}
>>>'one' in eng2sp # nomck no mHoxecTay KIKOUEN
True
>>>

YacTo crnoBapu Ucnonb3yoTcs, ecrn TpebyeTcst HalTh YacToTy

BCTpe4aeMOCT 3J1IeMeHTOB B nocrieaoBaTesibHOCTU (CI'II/ICKe, CTpOKe,

KopTexe).

(DyHKLI,I/IFI, KOTOpad BO3BpaLllaeT CcrnoBapb, CO,D,ep)KaLLI,I/II7I CTaTUCTUKY

BCTpe4aeMOCTN 3r1IeMeHTOB B nocrnenoBaTesibHOCTU:

def histogram(s):
d = dict()
forcins:
ifcnotind:
d[c]=1
else:
d[c]=d[c]+1 # unn d[c] +=1

return d

PeaynbTtat BbI3oBa oyHKUMKM histogram() ansa cnucka, CTpokK, KopTexa

COOTBETCTBEHHO:

>>> histogram([2,5,6,5,4,4,4,4,3,2,2,2,2])

{2:5,3:1,4:4,5:2,6: 1}

>>> histogram("ywte3475eryt3478e477477474")
{4".6,'8:1,'€:3,'3:2,'7:7,'51,'r: 1,'y: 2, 'W"

1,'t 2}

>>> histogram((5,5,5,6,5,r',5))
{5:5,6:1,'r: 1}

>>>

HaunHas ¢ Bepcum Python 3.9, B s13blke NOSABUIMCL HOBbIE OMNepaTopbl,

KOTOpble 06reryatoT NpoLEecc CrMsHUA CrioBapeil.

1. Merge (|): aToT onepaTtop no3sonseT 06beanHATL ABa CnoBaps C

NMOMOLLIbIO OAHOrO CMMBONA |.

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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2. Update (]=): c nomoLbto Takoro oneparopa MOXXHO 06GHOBUTL NEPBLIN

cnosapb 3HayeHnem BToporo (¢ Tunom dict)

BoT OCHOBHbIE OTNNYNSA 3TUX AByX onepaTtopos.

e «|» co3gaeT HOBbIV CnoBapb, 0GbeanHNAs ABa, a «|=» 0BHOBNSAET NepBbii

crnosapb.

e OnepaTop merge (|) ynpoLiaeT npoLecc oobegmHeHUs crioBapen u

p360TbI C X 3HAYEeHNAMMN.

¢ OnepaTtop update (|=) ucnonbsyetca ans oGHOBMEHUS CrioBapen.

dictionary={knto41:3Ha4yeHune1,kn042:3Ha4YeHune2,...}

Cosgagnm cnoBapb nog MmeHeM mycollege:

mycollege = {"4kurs':'AHHa, Kupunn, Pavel’,

"3kurs':'Uropb,Oner,Onbra’}

B oTOM cnoBape B kayecTBe KIo4en MCNOoJ1Ib3YKOTCA Ha3BaHWA KrlaccoB, a B

KayecTBe 3HAYEHUN — UMEHA TEX, KTO YUYUTCA B 3TUX KIlaccax.

B cnoBapb MOXHO AobaBnTb 3Ha4YeHne, NMOMETUB €ro HOBbIM KIHOYOM:

mycollege['2kurs']="Elena,Anuca,[inma’

print(mycollege)

PesynbTar:

{'"4kurs’: 'AHHa, Kupunn, Pavel’, '3kurs":
'Uropb,Oner,Onbra’,'2kurs':'Elena,Anuca,[iuma}

YT0o6bl NI3MEHUTL 3HAYEHME ANEMEHTA, HY>XHO npunaaTtb €ro Kro4vy HoBoe

3Ha4veHune:

mycollege = {"4kurs’:"AnHa, Kupunn, Pavel’,

"3kurs':'Uropb,Oner,Onbra’}

mycollege['3kurs']="Matvei,Tana,CeTa’

print(mycollege)
PesynbTar:

{'4kurs":AnHa,Kupunn,Pavel',' 3kurs":'Matvei,TaHsa,CBeTa’}

|/|CI'IOJ'Ib3yFI Uuknfor,MOXXHO BbIBECTU Ha 3KpaH TOJIbKO KIHO4YM CrioBaps:

foriinmycollege:

print(i)
PesynbTar:

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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4 kurs
3 kurs

Mnu BbIBECTM TOSNLKO 3HAYEHUS cnoBaps.

foriinmycollege:
print(mycollegeli])

PesynbTar: AHHa,Kupunn,Pavel

Matvei, TaHs, CBeTa

3apaHua ons CaMOCTOSITENIbHOIO BbIMOSTHEHUSA:
3adaHue Ne1
Co3pgaTb CnMCOK CBOMX nNOOMMBbIX dunbMoB. BbiBecTM cnncok Tpems
cnocobamu: a) B CTPOYKy; ©) B cTONBUK; B) B CTPOUKY Yepes 3ansTyto.
3adaHue Ne2
Beectn ¢ knasmatypbl cnucok hamunuin 10 -tn nucatenen. OTcopTUpoBaTb
CNncoK B andgaBUTHOM NopsaaKe N BbIBECTU €ro.
3adaHue Ne3
Cosgatb cnucok cBoumx nobumbix neceH. OTcopTupoBaTb COUCOK B
andaBUTHOM MOpPsiAKE U BbIBECTM e€ro. Hamtm gnnHy cnucka n BbIBECTU pe3ynbTaT Ha
3KpaH.
3adaHue Ne4
Cospante crnoBapb «PbiObl», a ero anemMeHTbl pasgenuTe Ha 3 Buaa:
«peYHbIE», «O3epHble» U «MOpPCKMe pbibbl». BbiBegute Ha 3kpaH cHayana
TONbKO KI04M, a MOTOM 3fIEMEHTbI CroBapsi.
3adaHue Ne5
[o6aBuTb B AaHHbIN crioBapb «Pblbbl» K04 «OKeaHU4YeCcKMe», 3anofHUTb ero u

BbIBECTU Ha 3KpaH OBHOBIEHHbIN CrioBapb.

Bb1800bI U ripednoxeHusi o rnpodesnaHHouU pabome
CodepxaHue omyema:
1. HanmeHoBaHMe NpakTUYeCKOro 3aHATUA

2. Uenb 3aHaTtus

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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3. OTyYyeT O BbLINOMHEHUM Ha Kaxabl aTan pasgena «CoaepxaHue U nopsiaok

BbIMOJIHEHUA 3aJaHUA»

4. Cnuncok MCcnoJib3yemMblX NCTOYHUKOB

5. BbiBOAbI 1 npennoxeHms

6. [Jarta n nognuck KypcaHTa v npenogasaTtens

Bonpochbi 0515 caMornpo8epKu

UTo Takoe cnucok, kopTex, cnosapb B [nuToHe?

Kak co3pgatotcsa cnmuckn?

Kakne onepaunn MOXHO Npon3BoanTb CO cnnckammn?

Kak 3anucbeiBaeTcs (byHKLl,MFI onpepneneHna aAnnHbl cnucka?

Kak oTcopTupoBaTb CNUCOK?

1
2
3
4. Kakue cywecTBytoT criocobbl BbiBoAa crnvcka?
5
6
7

. Uto HasbiBaeTcsa cTpokon B Python

8. MNepeumncnurte pyHKUUN N MeTOAbI PaboThbl CO CTPOKaMMW.

9. Ansa vero cnyxut doyHKkuma S.split?

10. [Ans yero ucnonb3yetca pyHKumnsa range()?

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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MNMpaktnyeckoe 3aHaTMe Ne 17 Cuctema koopauHaT B rpacdumke Python,
ynpaBsneHuve usetomMm. lpumutuesl B Python Wcnonb3oBaHue npoueayp B
rpadouke.

Llenb 3anaTus:

1. UN3yuntb noHaTue rpaduku Python;
2. OBnapgeTtb onepauuamMu 1 MeToAamu Hag npouedypamu B rpaduike ;

3. W3yuntb noHsaTMe npouenyp B rpaduke B Python;

UcxoOHbIe OaHHbIe: TeEOpeTUYECKUIN Matepman, nporpamma Python

CodeprkaHue u rnopsi0oK BbINO/THEHUS:
N3yunTb TEOPETUYECKYIO YaCTb

BbinonHuTb 3agaHusa

MoanporpamMmbl npexae Bcero HeobxoaMMbl B CUTyauuu, Korga B pasHbIX YacTax
nporpamMmmbl HEO6X0OMMO BbIMOMHATL OAHN U Te Xe OEeNCTBUS HECKONbKO pas. B Takom
crny4ae noBTopsieMble onepaTopbl OPopMAATCA B BUAe OYHKUUU UK npoueaypsbl, K
KOTOPOM MOXHO obpalaTtbCsd W Bbi3blBaTb €€ BbINOSIHEHME W3 pasHbIX YacTeu
nporpamMmsl.

B python cywectByeTr gBa Buoa peanusauum nognporpaMmm: QYHKUMM B POSiv
npouenypbl U YHKLUUKN B KNACCUYECKOM NMOHUMAHUN.

®dyHKUMS B ponn npouedypbl Npu3BaHa He BO3BPaTUTb 3HA4YeHWE B OCHOBHYHO
nporpamMmmy, a BbIBECTU €ro, NMMBOo BbINOMHUTL Kakne-nnbo aenctsusa ¢ rnobanbHbIMU
nepemMeHHbIMK, MPU 3TOM He BO3BpaLlast NoslyYeHHble 3Ha4YeHUs OCHOBHOW Nnporpamme

(He ncnonb3ys KnN4YeBOE CroBO return).

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx




KMPK BIrAP® ®Ir'bOY BO «KI'TY»
MO-35 02 11-00[.08.M3

NHOPOPMATUKA

| C.214/232

Ha4yarno BerHFIFI JieBad TOYKa SKpaHa

KoopauHaTt

0,0) X nmeet koopauHaty (0,0), o

v

3apaHue Ne1 OnpegenuTtb KoopauMHaThl TOYEK, N30OPaKEHHbIX HA PUCYHKE:

0 100 200 300 400 500
T 9T O >
T. 4 X
100 @ T.1 T.2
200 @ N e
P 1
300 @ N
—T.3 T.5
400 @
500 3
Yy

Mpw NOCTPOeHNn n3obpaxkeHMs 1 ero ohopMIIEHMM BO3MOXHO UCMONb30BaHNe

HECKOJIbKMX LiBETOB.

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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f
YinpagBJieHUe BeTOM e

LiseT B popmate RGB LiseT no Ha3BaHuIO
penColor( 255, 0, 255 ) penColor("red")
Red | white, black, gray, navy, blue,
_ 025 e Blue cyan, green, yellow, red, orange,

\_ z/j ) 0..255 | 92235 ) prown, maroon, violet, purple,

LiseT AMHMIA: penColor( "red")
To/wWwMHa ANHUIA: penSize(2)
LiseT 3a/MBKM: brushColor( "green" )

HokymeHm yrnipaensemcs ripozpammHbimu cpedcmeamu 1C: Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHsawemycs 8 1C: Konnedx



KMPK BIrAP® ®Ir'b0OY BO «KI'TY»
MO-35 02 11-00[.08.M3

NHOPOPMATUKA | C.216/232

paduryeckme npuMmUTUBDI T~

(npocTeiiune purypnoi)

‘ TouKRa ‘ J/INHUA HenpepbiBHbIN BBOY,

Xoy) (X5 ¥,)

XY,
(%) (x5 ¥s) (%3 ¥3)
)

moveTo(x1, y1)
lineTo(x2, y2)
lineTo(x3, y3)

. . lineTo(x4, y4)
point(x, y) line(x1, y1, x2, y2) IineTo(xs: v5)

Xp Y4 (X4 ¥s)

Mpadmyeckre NpMMHUTHUBDI T

(npocTeiiume ¢puryphi)

DRPYRHOCTE ‘ [IpAMoyro/ibHUK [NoavroH

X Yq X2 Y2
xﬂ y1
XnY
") X3 Y3 v
X)’ y2
. POIygon([(’“’ y1), (x2,y2),
circle(x, y, r rectangle(x1, y1, x2, y2
0% ¥, 1) gle(x1, y1, x2,y2) (x3, y3), (x4, y4)])

Mpumep nporpammbl 1 pesynbtat e€ paboTbl.

HokymeHm yrnipaensemcs ripozpammHbimu cpedcmeamu 1C: Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHsawemycs 8 1C: Konnedx
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from graph import *
penColor("magenta")
brushColor("blue")
rectangle(100,100,300,200)
brushColor("yellow")

polygon([(100,100), (200,50),(300,100),
(100,100)])

penColor("white")
brushColor("green")
circle(200, 150, 50)

run()

(200, 50)

(100, 100)

(200, 150) / (300, 200)

3apaHue Ne2 lcnonb3ysa NosiyvyeHHble 3HaHWS, HapucynTe nobyro CTaTUYECKyo

CLIEHY, KOTOpasi coaepXXnUT He MeHee 3 pa3nYHbIX 0O BLEKTOB, COCTOSLLNX U3 NATA U

6onee NPUMUTUBOB.. [PMMEPOM CLIEHBI MOXET ABMSATLCSA CrieaytoLlasn KapTUHKa:

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx

lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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BcnomoratenbHbIN anropuTMm — 3TO anropuUTM peLleHns Kakon-nmbo noasagayu,
KOTOPbIN MOXET BbI3blBaTbCS U3 OCHOBHOMO anroputMa.

B nporpammupoBaHun BcnomoraternbHble anroputMel HasbiBalOT nognporpaMmmamu. B
as3blke Python cyuwectsytoT aBa BMAa nognporpaMmm: npouenypbl U yHKUMN.
Mpoueaypa — 310 nognporpaMmma, KoTopasi BbiNONHAET HEKOTOPbIE AENCTBUA MNOCNe
Bbl30Ba €€ N3 OCHOBHOWM NporpamMmmbl Unun gpyron npoueanypbl. Kaxgas npouegypa
UMeEeT YHUKaIbHOE UMSI, MOXET UMETb MPOU3BOSIbHOE KONUYECTBO BXOOHbIX
napamempoas. [1pun BbI30Be NpoLeaypbl ykasblBaloTCs ghakmuyeckue 3Ha4YeHusi
napamempos.

JlokanbHble nepeMeHHbIe — 3TO NepeMeHHble, onpeaenéHHble B npoueaype, OHU
AOCTYMHbI TONBKO BHYTPWU NpoLeaypbl.

rnobanbHbie nepeMeHHbIe — 3TO NepeMeHHble, onpeaenéHHble B OCHOBHOWM
nporpamme. OHM AOCTYNHbI BHYTPU Npoueaypbl TONbKO ANS YTEHUS, a ANS U3MEHEHMS
TpebyeTca 06bABUTL MX B Npoueaype nocne cnyxebHoro cnosa global.

Mpoueaypa HaunHaeTcs cnyxebHbim cnosom def (define — «onpeaennTby).
dopmarnbHble NnapameTpbl NpoLeaypbl NEPeYnCnaTCa Yepes 3anaTyio.

OnepaTtopsbl, BXxoasLme B TeNo npouenypsbl, 3anncebiBatoTca ¢ otctynoM. MNpoueaypa
AOIMKHa BbITb onpegeneHa 4o NepBoro e€ BbI30Ba.

def <uma>(<napameTpbi>):

<oneparopbI>

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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BbizoB npoueaypbl OCyLEeCTBIIAETCA No €€ UMEeHN c YKa3aHnem (baKTI/I‘-IeCKMX

napameTpoB (aprymMeHTOB).

<UMA>(<aprymeHTbI>)

lMpumeyvaHue: Mexay ¢popmanbHbIMU 1 PAKTUYECKUMU NapameTpamm JOITHKHO BbiTb

COOTBETCTBUE MO KOJIMHECTBY, NOPAAKY CrieaoBaHNA U TUMy.

3apava: NoctpounTb Gurypy:

OcobeHHOCTL: Tpu

O6uwee: pas3mepsbl, yron nosopoTta

O1nnumns: KoopAauHaThl, LuBeT

noxoxwue urypsbl.

O1nnuma obo3HavyaemM Kak NepeMeHHbIe,

OHV ByayT napameTpamMu npoLeaypbi.

(x, y-60) [MapameTpsl:
60 X, Y — KoopauHaThl yrna
C — LBET 3anunBKK
(X, Y) 100 (X+100, y’)
onpenennTb
(define) Ha3BaHue napameTpsl
déf tréugfx, Y, é]:
brushColor (c)
OTCTYN

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx

(x+100,y),

POlygﬂ'n( [ (x rY) r (K:Y'GO) r

(x,¥)1 )

lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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NMporpamma c npouenypou

60

(100,100)
(200,100)
100
(200,160)

BbI30BbI
npouenypsl

from graph import *

def treug(x, y, c):
brushColor (c)
polygon([(x,y), (x,y-60),

(x+100,y), (x,¥)]1 )

penColor ( "black" )

treug ( 100, 100, "blue" )

treug ( 200, 100, "green" )
treug ( 200, 160, "red" )
\

J

run() X

aprymMeHThl (3Ha4YeHus
napamMeTpoB)

3apaHue Ne3 Vcnonb3ysa ogHy npouenypy, NOCTPOUTL NpeanoXeHHble Urypbi:

OueHka «3»

OueHka «4»

OueHka «5»

OueHka «5»

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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CodepxxaHue omyema:
1. HanmeHoBaHMe NpakTU4eckoro 3aHATUS
2. Llenb 3aHAaTnA
3. BapuaHT 3agaHus
4. OT4yeT O BbINOSIHEHUMM Ha Kaxablh 3Tan pasgena «CopepxaHue W NOPSLOK
BbINOSIHEHUS 3a4aHNAY
5. Cnucok ncnonb3yembiX MICTOYHUKOB
6. BoiBOObI 1 npeanoxeHus

7. lata n nognuck KypcaHTa u npenogasaresns

Boripocbi 05151 caMornposepKu:
1. YT0 Mcnonb3yT ANs HanNnMcaHUa NporpamMmm ¢ rpadoUyecKMMmn BO3MOXHOCTAMN?
2. Kakon onepaTop No3BOSiiET HapMcoBaTb TOYKY Ha 3KpaHe?
3. Kakown onepaTop nNo3BonisieT HapMcoBaTb JIMHUIO U NPSMOYTONbHUK?
4. Kakne onepaTopbl NO3BOMAIT HApMCOBaTb 3aKpaLLEHHbINA NPSIMOYTONbHUK?
5. Kakon onepaTop no3BoSisieT HapMcoBaTb OKPYXKHOCTbL?
6.4T10 HasbIBalOT Nnognporpammamm?
7. Kakne Bnapl nognporpamMmm U3BeCTHbI?

8. Korga uenecoobpasHo ncnonb3oBaTtb Noanporpammel B rpagouke?

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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MpakTuyeckoe 3aHATME Ne 18 Wcnonb3oBaHue uukna B rpaduke u
3aKpawmuBaHue obnacrteun

Lenb 3aHamus:
1. MN3yunTb noHATHe uukna B rpadouke B Python;

2. OBnageTb onepauussMm 1 metogamm paboTbl C LuKnamm B rpadomke;

UcxoOHbIe OaHHbIe: TeopeTU4eckun matepman, nporpamma Python

CodeprkaHue u rnopsi0oK BbINOTHEHUS:
N3yunTb TEOPETUYECKYIO YaCTb

BbinonHnTb 3agaHus

AnropmMTMbl ONMUCLIBAKOTCA C MOMOLLBIO TPEX OCHOBHbIX CTPYKTYP:

1) cnepoBaHus;

2) BETBMEHUS;

3) noBTOpPEHMS.

AnroputM nNOBTOPEHUA - OMNuMcaHuMe MOBTOPAIOLWNXCA OEUCTBUMA.  ANropuTM MNOBTOPEHUS
MOXeT OblTb 3auUMKNEeHHbIM W UMEeTb NPUHyaUTENbHOE npepbiBaHNe U MoXeT OblTb C

q:)VIKCVIpOBaHHbIM YUCIIOM I'IOBTOpGHVIVI C eCTeCTBE€HHbIM OKOHYaHMEM NOBTOPEHUA U LUKNa.

3alMKIEHHBINA LIAKJI
ANTOPUTM

5 NOBTOpEHUH U
OKOHYaHUE
anropuTMa

HeorpaHquHHoe
1591 (0) HOBTOpCHI/Iﬁ

B a3blke Python 06b14HO MCMONB3YIOT ABa BUAA LIMKIOB:

— «umkn WHILE» wnu «uukn c npegycrnosnem» u nonpobyem
HanucaTb NepBbIE UMPbI.

WHILE — «noka» B nepeBoe C aHrMMUMNCcKoro

Hanpumep:

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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[Moka <BbINONHAETCA ycnosue=>: genatb

n=0 Kakne-To AencTBUS.
while n<3: «Moka n wMeHbwe 3, npmbaBnATb K N
n=n+1 eanHuuy »

Likn noBTOpsieTCcsl, Noka YCroBUE MWCTUHHO,
ECIN XXe HeT, LMK 3aKaH4mBaeTcs

— umkn ¢ napameTpom FOR.

B pesynbtate paboTbl MNporpaMMbl CIOBO

foriinrange(5):  «Mpupetl» Gyger HaneuataHo 5 pas. Range —

AvanasoH B nepeBoge C aHrnumckoro. lNpun atom
print("Mpuset!") _
nepemMeHHasi i N0 Mepe BbINOSHEHUSA uukna 6yaeT

npuHUMaThb 3HadeHuns 0, 1, 2, 3, 4.

for i in range(3, Mpn aTOM nepemeHHas i bygeT NpuHUMaTh 3Ha4YEeHUS
20): or3 0019
print(i)

40 100 160
a0 -5 0 0 CAS A,
9 UTto meHaeTca?

circle (/_ 9 K 5
ak MeHﬂeTCFIX

circle (| 100, 40 20 )

circlef;’( 160, 40, 20 )

/ "
/ X I
i

7

x = "caenain 5 pas”

for 1 in range (D) :
circle(x, 40, 20)

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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40 100 160
1-1 psn; 9 YTto meHsieTca ans 2-ro paga?
x = 40
for i in range(5): MoxHo caenatb 310
circle(x, m‘, 20) npoueaypown c '
x += 60 1] napameTpom y!
from graph import *
def row (y ):
x = 40

for 1 in range(5):

circle(x, y, 20)

x += 60
y = 40
for k in range(3): Bbl30B
row (y ) npouenypebl
y += 60
e BHM3 Ha 60

3apaHme Ne1l Wcnonb3ys UMKMbI

M npoueaypsl,
noBTOpPeHUN pucyHka N BBeauTe C KnasmaTtypbl.

npoueaypa

HapucymnTte Yysop. Yucno

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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| BapmaHT Il BapunaHT
OLl,eH Ka «3»: BeecTyn ¢ knaBmatypbl uncno N 1 HapucosaTb «3»: BeecTu ¢ knasuatypbl uncno N 1 Hapucosatb
N psaos no 5 kpyros. N BepTuKanbHbIX psaos no 5 pom6ukos.
«3» Mpumep (N = 3): Mpumep (N = 2):
OU,eH Ka «4»: Becty c knaBuatypsl uucno N u HapucosaTs «4»: Micnonbays LMKINbI M NpoLeypkl, HapucyiiTe
13 KPYroB NpsiMOyrosibHeIi pasmvepom N Ha N. y3op. Yuncno nosTopeHun pucyHka N sBeaute ¢
KnaBuaTypebl.
«4» Mpumep (N = 3):
. Mpumep (N = 3):
OLl,eHKa «5»: BBectu ¢ knaBmaTtypsl uncno N 1 HapucoBaTb «5»: Mcnonbaya LUKKNbI M NpoLieaypbl, HApUCYiTe
U3 KpyroB paBHOGEAPEHHbIN TPEYTONBHUK C yaop.
«5» BblcoTol N. Kaxaplit psa aomxeH 6biTb
noKpalleH B CBOW LIBET. NXNvaNX
A PP
® APNaPNa

CodepxxaHue omyema:
1. HaumeHoBaHMe npakTnyeckoro 3aHATUSA
2. Uenb 3aHaTus
3. BapuaHTt 3agaHus
4. OTyeT O BbLINOMHEHUN Ha Kaxabl dTan pasgena «CoaepxaHne u nNopsgok
BbIMOMHEHUS 3aaHUA»
5. Cnncok ncnonb3yemMbiX MICTOYHUKOB
6. BbiBOAbBI 1 NpeanioxeHns

7. [lata n nognuck KypcaHTa u npenogasartens

Bonpocki 0nsi camonposepku:
1. Yto npeacraenaeTt cobon anroputm NOBTOPEHUA?
2. Kakmne Bunabl LLUKNOB U3BECTHbI?

3. Korga uenecoobpa3sHo ncnonb3oBaThb LUKIbI B rpadmke?

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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Mpaktnyeckoe 3aHaATMEe Ne 19. MocTpoeHue rpadmkoB MaTemMaTUyYeCKUX
dyHkuum B Python

Llenb 3aHamus:

1. OBnageTtb onepaunammn n MeTogaMu NOCTPOEHNA rpadwmos

mMaTemaTudecknx pyHkuun Python;

UcxoOHbIe OaHHbIe: TeEOpeTUYECKUI MaTepman, nporpamma Python

CodeprxaHue u rnopsiOoK BbINO/THEHUS:
N3yunTb TEOPETUYECKYIO YaCTb

BbinonHuTb 3agaHusa

3agadva: noctponTb rpacuk yHKUMK y = x2 Ha OTpesKe oOT
-2 0o 2. Y,
AHanus:
MaKcMManbHoe 3HavyeHue
Voax =4 Npy x =12
MWUHUMAaNbHOE 3HaYeHue
Yain=0 nNpn x=0 )z

Mpobnema: cdyHkuus sagaHa B MaTeMaTU{ecKoin cucteme

KoopauHaTt, CTPOWTE HAO0 Ha IKpaHe, YKa3blBas
KoopauHaTtel B NUMKCENAX.

Mpeobpa3oBaHue KoopguHat Ocu koopauHaTt
MaTemaTtudeckasn :')KpaHHaﬂ cuctema Xg 0
cucTema koopauHat KoopauHat (nuKkcenu) 00— (x0,0)
X
v 00—
, 3 * v Yo
) Yo \ Ya! / 150
x _/ \ X /
\ “X dix, S - -4
\ /.( y) N Tkaya)
N R
| L _
0.0 X (0.yq) , (xg+150,yp)
Xo,Yo+20
k — macwmab (gnuHa (Xo:o )
1306pakeHUs egUHNYHOTO X, = .
oTpesKa Ha aKpaHe) Vo= line (0, y0, x0+150, y0)

line(x0, 0, x0, y0+20)

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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Pucyem ocu koopauHar

CTpOHM no ToO4YKam

from graph import *

x0 150 # magailo koopOMHAT
y0 = 250
k 50

xmin

# MacmTab

-2 ;: xmax 2 # npepmexnm mno
yv0, x0+150, yO0)

0, y0+20)

line (0,

line (x0, x0,

CoeQuHAEM TOYKU JIMHUAMMU

xmin # HavaneHOe BHAYEHME X
0.02
penColor ("red")

X
h = # war msMeHeHHMH X
while x <=
Yy = x*x # dyuxuma
xe x0 + k*x

yve yv0 - k*y ‘
point (xe, ye) # mouxa Ha sxpaue
x += h
run ()

Xmax:

3KpaHHbIe KOOpAWHATHI
(B8 NUKcensix)

# x crnepgywomer Touke

Wpes: cHavyana co3gaém B MamaT MaccuB ToYeK, 3aTemM
coeguHsIEM TOYKW NMHNSAMU (polygon)

points [1 ‘# IycToM MaCCHUB

while x <= xmax:

Yy
xe = x0 + k*x

x*x
[oGaBnaemM To4Ky

B MaccuB
ye = y0 - k*y
points.append( (xe, ye) )
x += h

penColor ("red")
polyline (points) # pucyem mnmumo!

3apaHue Ne1 MNocTtpouTb rpamkn pyHKUWIA:

OueHka

~

y=-x

«3»

Ha oTpeske [-2,2].

' MocTpouTb rpacuk yHKL MK

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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OueHka ‘ A
\
«4» \ J
o \ /
[NocTponTs rpadmkn pyHKLMIA /
) 2 k /
y=x'mny=-x N R
Ha oTpeske [-2,2]. f,/ \
,-/.: \'\
."lf} \\'\,
OueHka

«5»: MocTpoutb rpadukm hyHKLMIA
«5» 2 2
X=y"n x=-y°

Ha oTpeske [-2,2].

L4

CodepxaHue omyema:
1. HaumeHoBaHMe npakTnyeckoro 3aHATUSA
2. Uenb 3aHaTus
3. BapuaHT 3agaHus
4. OTyeT O BbLINOMHEHUN Ha Kaxabl dTan pasgena «CoaepxaHne u nNopsgok
BbIMOMHEHUS 3aaHUA»
5. Cnncok ncnonb3yemMbiX MICTOYHUKOB
6. BbiBOAbBI 1 NpeanoxeHns

7. [lata n nognuck KypcaHTa u npenogasartens
Boripocbi 01151 caMOornposepKu:
1. Kak noCcTpounTb 3KpaHHYI CUCTEMY KOOpANHAT?

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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2. Kak nocTpouTb TOYKM rpadmka?

3. Kak coeanHntb NOCTPOEHHbIE TOYKN?

MNMpakTnyeckoe 3aHaTne N2 20 AHumauusa B Python

Llenb 3aHamus:

1. OBnageTb onepaumsMm n MetTogamu paboTbl C aHMMauMen B rpaduke
Python;

UcxoOHbIe OaHHbIe: TeEOpeTUYECKUI MaTepman, nporpamma Python

CodeprkaHue u rnopsiOoK 8bINMOMTHEHUS:
N3yunTb TEOPETUYECKYIO YaCTb

BbinonHuTb 3agaHusa

AHumauumsa (aHrn. animation) — oxxmBneHne n3obpaxeHns Ha aKpaHe.

3apayva: BHyTpu cuHero kBagpata 400 Ha 400 nukcenen cnesa HanpaBo ABUraeTca
xenTtbln kBagpaT 20 Ha 20 nukcenen. lNporpamma ocTaHaBNMBaETCS, €Crn HaxaTta
knasuwa Esc unu kBagpar gowen Ao rpaHuubl cMHen obnacTtu.

MpuBA3Ka: coctosHne o6bekTa 3agaeTcsa KoopanHatamu (X,y)

)

(x+20, y+20)

MpuHUMN aHMMaunn:
1. pucyem o6bekT B TOUKe (X,Y)
2. 3agepXXka Ha HECKOJTbKO MUNITMCEKYHA

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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3. cTupaeMm o0bekT

4. n3MeHsieM KoopauHarthbl (X,Y)

5. nepexoaum K wary 1

B Python Bce dourypbl, 3 KOTOPbIX COCTOUT PUCYHOK, — 06 bEKTbI (YMEIoT

nepepucoBbiBaTb cebsa camn)!

obLeKkT

cMeLleHWAa Nno ocAam

moveObjectBy (olsj , dx, dy)

HayanbHas KapTUHKa

from graph import *

CUHWUIA
brushColor ("blue") KBafpar
rectangle (0, 0, 400, 400)

x = 100 HauanbHble

y = 100 KoopAWHaThl - -
KENTLIN

penColor ("yellow") KBagpaT

brushColor ("yellow")
obj = rectangle(x, y, x+20, y+20)

run()

OBuxeHue
def update():

moveObjectBy (obj, 5, 0)
if xCoord(eobj) >= 380: # ecum Bsmmen
close()\ # sa rpaunumgy

|
x-KoopguHaTta ‘

onTimer (update, 50)

BbI3biBaTb update
kaxpable 50 mc

Buixog no Escape

CoGkiTHe (aHrn. event) — U3MEHEHWE COCTOSIHUS
Kakoro-To obbekTa B nporpaMme (HaxaTtve Ha
KMaBULLY, LLEMYOK MbILLbIO, NepeMeLLEeHUe UK
U3MEHeHUe pa3mMepoB OKHa U T.M.).

obpaboTtumk cobbiTrs Kog KrasuLIn
Esc =27

def keyPressed(event) :
if eved%\keycode == VK _ESCAPE:
close()w # sakpeTE OKHO

BbI3blBaTb Mpw
Haxatuu noboii
KnasuLmn

onKey (keyPressed)

yCTaHOBKa
obpaboTtumka cobbiTus

MonHaa nporpamma

from graph import *
def update():

def keyPressed (event) : npoueaypsl )
brushColor ("blue")

rectangle(0, 0, 400, 400)

x = 100

y = 100

penColor ("yellow")

brushColor ("yellow")

obj = rectangle(x, y, x+20, y+20)

onKey (keyPressed) 06p660TKa
onTimer (update, 50)} COBBITUI
run ()

3apaHue Ne1:

OueHka

Keagpar asuraetcsi cripasa
«3» Haneso:

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx




MO-35 02 11-00[.08.113

KMPK BIrAP® ®Ir'b0OY BO «KI'TY»

VHOOPMATHIKA [ C.231/232
OuﬂeHKa ,D.Ba KBagpata ABUratotcs B
«@» anpaenonx:
OLeHKa e i crtammataren or cronok
«5» CUHero KkBagpara:
ynpaBHEHME KinaBuwamMu
3apava: XenTblh KBagpaTt BHYTPW CUHEro KBagpara
ynpasideTCcAa KriaBmwaMn-CTpesikamMmn. K'Dﬂbl KIlaBWLL:
Bneso — 37 BBEpX — 38 Esc - 27
Bnpaso — 39  BHW3 — 40 VK ESCAPE
MNMpob6nema: kak N3aMeHATbL HanpaBneHue ABMKEHNA?
O6paboTUYMK COOBITUSA: =37
def keyPressed(event):
1f event.keycode == VK LEFT: =39
moveObjectBy(obj, -5, 0) P
elif event.keycode == VK;RIGHT:
moveObjectBy(obj, 5, 0) VK UP =138

... # panpme — camm. ..

3apaHune Ne2:

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx

VK_DOWN =40

onKey (keyPressed) # ycraHoBuTB ob6paboTumx
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OueHka

«3»

OueHka

«4»

OueHka

«5»

«3»: Keagpat B camoM Havane
CTOUT B NPABOM HUXHEM
yrny, U ABUraeTcsi Npu
HaXkaTWUK CTPENOK TONBKO
BBEPX UNW BINEBO:

«4»: Ksagpart aBuraertca npu
HaKaTWMK CTPENOK, OAHAKO He
MOXET BhIATW 3a rpaHnLbi
CUHero KBagpara:

«5»: [1a kBagparta, OauH
ynpaBnsieTcs cTpenkamu,
BTOPOW — NtoBbIMK ApYyrMMM
knasuwamnu. Oba He MoryT
BbIATK 3@ rpaHnLbl CUHETO
nons.

CodepxxaHue omyema:

1. HanmeHoBaHMe NpakTU4ecKoro 3aHATUS

2. Uenb 3aHATMA

3. BapuaHTt 3agaHus

4. OT4yeT O BLINOMHEHUM Ha Kaxabli dTan pasgena «CoaepkaHue M NOPSAOK

BbIMOJIHEHUA 3aJaHUA»

5. Cnuncok ncnoJyib3yemMblX NCTOYHUKOB

6. BbiBOAbBI 1 NpeanioxeHns

7. lata n nognuck KypcaHTa u npenogasaresns

Bonpocki 0nsi camonposepku:

1. YTto HasbIBaeTca aHumauuen?

2. Kak MOXXHO MMUTMPOBATb ABMXEHNE 0OBHEKTOB?

3. Kak MOXHO ynpaBnsiTb ABMXXEHUEM C NMOMOLLbIO KIaBuLL?

LokymeHm yripaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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