depepanbHoOe areHTCTBO No pbIbONOBCTBY
BrAP® ®I'bOY BO «KI'TY»
KanMHuHrpagackmm MopcKkon pbioonpoMbILLNeHHbIA Konnemk

YTBepxaato

3amecTuTenb HavyanbHUKa Konneaxa

no y4yebHo-meToamyeckon pabote
A.N.KonecHun4eHko

MognucaHo LWICPpOBOVI noAnuchbio:
KOﬂeCHVIHEHKO AHppeii I/IropeBVN
1 yTBepanN 3TOT AOKyMeH
,Cl.a a 3 VIK}k 2025 14 39: 10
| ——3

DN: E=| @ro: u, S=77 Mockea, VHH
ton= 7710558760 OI'PH 1047797019830
STREET="B0/bLu0M K, 4. 6,
e choeHwel L= r MocKaa C RU 0 Ka:maqemc'rso
BrAP® *lD

00A4.12 UHOOPMATUKA

MeToaunyeckne YKa3aHnAONA BbINOJIHEHUA NPAKTUYECKNX 3aHATUN
no cneynarnbHOCTAM

1yacTb

35.02.10 O6paboTka BoaHbIX 6MopecypcoB

MO-35 02 10-00A4.12.M3

PA3PABOTUMK A.W. Cykopckasi
SABEOYIOWNA OTOENEHMEM  H.A.Cyas6una

ro PASPABOTKN 2022
roa ObHOBJIEHUA 2025




KMPK BIrAP® ®I'6OY BO «KI'TY»
MO-35 02 10-00[.12.1M3

NHOPOPMATUKA | C.2/211

CopepxaHue

2T =TT a e ST [T PO

MpakTnyeckoe 3aHaATNE Ne1 Porb MHpopMaLMOHHON AeATENbHOCTN B COBPEMEHHOM
obLecTBe, ero 3KOHOMUYECKOW, CoLmnanbHOM, KynbTypHOM 1 obpasoBaTenbHou cdepax ..6

MpakTtnyeckoe 3aHATNE Ne2TexHuka 6e3onacHOCTM nNpu paboTe B KOMNbIOTEPHOM Kracce.

Be3onacHOCTb, rurmeHa, SproHOMMKa, PECYPCOCOEPEKEHUE ........ccceeeeeeeeeeeeeeeeeeeeeeeeeeeeeenn 15
MpakTuyeckoe 3aHaTHe Ne3 Ob6pasoBaTenbHble nHopMaumoHHble pecypcbl KMPK.
ONEKTPOHHAS OUBITMOTEKA . ... .cceeeieeeiiiiie e e e e e e ettt e e e e e e e e e e e e e e e e e e e e aa e e e e e e e e eesesannannes 27
LT Iyl oTeTe o)l p >0 lo) p1=%c o] =F= § =Y 1L 29
MpakTnyeckoe 3aHsaTne Ne 4[MpencrasneHne nHpopmaumm B pasnnyHbiX cuctemMax

(oL 1 o [T < PP 37
MpakTtnyeckoe 3aHaTne Ne5 ApndmeTndeckne onepaumm Hag Ymcnamu, sanmcaHHbIMN B
ABOWYHON, BOCbMEPUYHOMN U LIECTHAAUATEPUYHON CUCTEME CHUCTIEHUS .....vvvvveeeeeeinannnn, 54
Mpaktnyeckoe 3aHATNE Ne6 3mepeHune nHgpopmaumn. AndgasuTHbIN U BEPOSTHOCTHbIN
NOAXOL K UBMEPEHMIO MHMDOPMALMM ....eeeviieeeeetiiieeeeetie e e e eeaas e e e eesa e e e eeasa e eseessaeeeeesnnaeaeens 61
Mpaktnyeckoe 3aHaTne Ne7 KogmposaHue n gekogmpoBaHne nHgopmauun. Kogosble

=107 1T 65
MpakTtnyeckoe 3aHATnE Ne 8 ApudmeTnyeckmne n Norm4yeckne OCHOBbI PpaboThl

(0] 11 o 1 =T o = PP 74
MpakTuyeckoe 3aHaTHe Ne9 CoctaBneHue Tabnuy, UCTUHHOCTM MO FIOrMYECKUM

2T o= P T T 2 Y PP 79
MpakTnyeckoe 3aHATNE N2 10 NMOCTPOEHME NMOTUYECKUX CXEM....ccvvunieeiriinieeeeaiieeeeernnneeaeens 83
MpakTnyeckoe 3aHaTNE N2 11 padobl. BBEOEHME N MOHATUS ....ccevvvieiiiiiieeeeeiii e 90
MpakTnyeckoe 3aHaTne Ne12 Mpadobl. Cnocobbl 3a4aHNA TPAGIOB..........uveeeveviieeeeeiiieeees 95
MpakTnyeckoe 3aHaTMEe Ne 13 PelueHne nornyeckmx sagad ¢ nomMoLLblo rpados............ 101

MpakTnyeckoe 3aHaTME Ne 14 dann Kak egnHULA XpaHEHUS MHpopMaLn Ha
KomnbloTepe. ATpnbyThl dharna n ero oobem. Yuet 06beMoB hannoB Npu NX XpaHeHUH,
(=T 01 F= L T PP 107

Mpaktnyeckoe 3aHaTne Ne15 CxaTtne nHgopmauuun. Anroputm Xadpdpmara. CosgaHme
apxuBa AaHHbIX. M3BNIeYEHNE OAHHBIX N3 @PXUBA ....uuueeeeirieeeeeiiiieeeeesiseeeeessnneeseessnneeaeens 112

3apaHne No2. ApXUBALINA DANTIOB WINZID .....ooiiiiiiie ittt ettt sttt ettt e e ettt e e et e e e s bt e e e sbbeeeeabbeeeean

MpakTudeckoe 3aHaTHe Ne16 Anropmutmbl 1 cNOCobbI NX onncaHus. JINHENHbIE anropuTMbl

......................................................................................................................................... 122
Mpaktnyeckoe 3aHaTne Ne17 OnucaHune anroputma ¢ NOMOLbIO BrOK-CXem,

BbIMOSTHEHHBIX B MPOMPAMME DI@......cieiiiiiiiiieeeeieeieiis e et e e e e e e eee e e e e e e eeeennnes 129
Mpaktnyeckoe 3aHATne Ne18 Kymup. 3HakomcTBO ¢ ucnonHutenem Po6oT. MNMpocTenwme n
TINHEMHBIE @ITTOPUTIMBL ...eeitiieeeeeiieeeeeeii e e e e eett e e e e eeaa s e e e eesa s e e e eesan e e e eeasa e e eeessanaeeeesnnnaeeeesnnns 133
Mpaktnyeckoe 3aHaTne Ne19 Kymup PoboT. Linknnyeckme n ycnoBHble anropuTMmsl ...... 144
Mpaktnyeckoe 3aHATnE Ne20 Kymup PoboT CocTaBneHne anropuTMOB .........eeeeeeeeeennns 148
MpakTtnyeckoe 3aHATne Ne21 BeegeHune B s3bik nporpammupoBanms Python................. 150
MNMpakTnyeckoe 3aHaTNEe Ne22 MaTemaTtuyeckue onepaumm B Python ...........cccoooevvnnnn. 164

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



KMPK BIrAP® ®I'6OY BO «KI'TY»
MO-35 02 10-00[.12.1M3

NHOPOPMATUKA | C.3/211
Mpaktnyeckoe 3aHATNE Ne23 CTpykTypa BeTBreHne B Python ..., 174
MpakTnyeckoe 3aHsaTHe Ne24 PaboTa ¢ umknamm B Python ..., 182
MpakTnyeckoe 3aHsaTHe Ne25 PaboTta co cTpokamm B Python.............cccceeeiiiiiiiiiiiennnn. 189
MpakTtnyeckoe 3aHaTne Ne26 PaboTta co cnnckamu, kopTexamu, crioBapsmmn. Onepaunm
HaL CMIMCKAMM B PYNON L...eeiii e eeeeeeees 194
MpakTuyeckoe 3aHATUE Ne27 dyHKUMM 1 npoueaypbl B Python ..., 200

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




KMPK BIrAP® ®I'6OY BO «KI'TY»
MO-35 02 10-00[.12.1M3

NHOPOPMATUKA | C.4/211

BBenoeHue

Pabo4en nporpammon ANCUMNINHBI NPpeaycMoTpeHo 50 npakTU4eckux 3aHATUA B
nepBoMm cemectpe. Llenbto nx nposeaeHnsa ssnsetcs npuobpeTeHne nonb3oBaTeNbCKUX
HaBblkoB paboTbl ¢ K. Hapsigy € 3akpenneHunem WMMELMXCss YMEHUA B npouecce
NPaKTUYECKNX 3aHATUIA KypCaHTbl MOMy4alT HaBblikM MO npumeHeHuto K Ha cTapimx
Kypcax u B cBOeyn NpoeccnoHanbHON AesTensHOCTH.

BbinoniHeHMe nNpakTU4ecKMX 3aHATUA  HanpasreHo Ha dopMupoBaHue Yy
obyyvaroLmnxcs cnegyowmx KOMneTeHUmMI:

- 06LWwme KoMneTeHUNHN:

OK 01. BblbupaTtb cnocobbl pelleHus 3agad npogeccnoHanbHoOM OesTenbHOCTH
NPUMEHNTESNBHO K pasfUYHbIM KOHTEKCTaM.

OK 02. Ncnonb3oBaTb COBpEMEHHbIE CpeacTBa NOUCKA, aHanuMsa n uHTepnpeTaumm
WHpopmauun, 1M MHPOPMAUMOHHbIE  TEXHONOrMM  ONna  BbINOfIHEHWs  3ajad
npodgeccuoHanbHOM AeATENTbHOCTY.

CopepxaHue yyebHOM nporpammbl NpU OrpaHUYEHHOM BpPEMEHU, OTBEOEHHOM Ha
nayyeHme gucumnnuHbl «MHpopmaTtuka», TpebyeT oT obydarowmxca 3anoMUHaHWUSA
n3y4aemoro matepvana u pasBUTUA YMEHWA, HABLIKOB CaMOCTOATENbHOM paboTbl C
y4yebHOM nuTepaTypomr U nepcoHasibHbIM KOMMbITEPOM. BaxkHoe MeCcTo 340echb 3aHuMaroT
npakTU4ecKne 3aHATUS Mo anropuTMu3aumm U NporpaMmMmMpoOBaHNIO, KOTOPbIE pa3BUBalOT
nornyeckoe MbllneHne obyvaroLmMxcs, TBOPYECKMIN NOOXOA K peLUeHMIo 3aav.

MpodunbHasa cocTtaenawwas oblieobpasoBaTenbHOM ANCUNNNNHBLI MHdopMaTuka
ocyLlecTBnsgeTcs:

1. TllyTem guaakTU4YecKux eguHuL nporpamMmmbl Mo MHPOPMAaTUKE, 3HAHME KOTOPbIX
O6ynet Heobxogumo npu ocBoeHumn [IMCC3 CIMO un B 6yaywen npodeccrnoHanbHOM
AeATerlbHOCTN.

2. Yepes mexnpeaMeTHble CBA3WM OUCUUNIMHBI C  gucumnnuHammn  «dusmnkay,
«MaTtematuka» n ¢ npogunbHbiMu gucuunnmHamm MNNCC3 Cro

3. Yepes opraHmsaumio BHeayauUTOpPHOM CaMOCTOSATESTbHON paboThl,
HanpaBneHHOW Ha pacluMpeHne n yrnybneHne 3HaHun, Kotopble 6yayT HeobxoamMMmbl npu
OCYLLECTBMEHUM NPOGECCNOHANBHON AEATENBHOCTU

Mepen npoBeAeHNEM NpaKTUYECKNX 3aHATUIN oBy4atowmecs oba3aHbl npopaboTaTb

TEOPETUHECKYHD HYaCTb MPAKTUYECKOIo 3aHATUA, YACHUTb UeNlb 3adaHunA, O3HAaKOMUTbCA C

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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cofepXaHnem 1 nocriefoBaTeNbHOCTBIO ero BbIMOMHEHUS, a nNpenodaBaTerib NPoBepUTb
NX FOTOBHOCTb K BbIMOSTHEHUIO 3aaHus.

3agaHns NpakTUYecKnX 3aHATMi BbINONHATCS Ha (MK, kaxabiM obyyarowmmes v B
KOHUE 3aHATUSA NpoBepsieTcs npenogasaTesieM.

Mocne kaxgoro npPakTUYEecKoro 3aHATMS obyvarolmecs [OOMKHbl MOArOTOBUTH
OTBETbl Ha BOMPOCHI B NUCbMEHHON dopme (BO3MOXHA YCTHasd dopmMa) U caaTb OTHET O
npogenaHHon paboTe npenogaBaTento. TOMNbKO MoOCne 3TOro MnpakTUYeckoe 3aHsaTue

6yﬂ,eT OLEeHEHO npenogaBaTtesrnem.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Mpaktnyeckoe 3aHsATMEe Nel Ponb wWHhpOpMaUMOHHOW [eATeNbHOCTU B
COBpeMEHHOM obuecTBe, €ro 3KOHOMMYECKOW, CcoLUanbHOW, KYyNbTYpHOU ¢
obpa3oBaTenbHOM ccepax

Llenb 3aHsmus:

1. [llpoBepuTb ocCTaTO4Hble 3HAHMA No npeameTy NHdopmaTuka.

2. [MoBTOpUTb MOHATUA: MNO3HAKOMUTL OBYyYalrOLUXCHA C MOHATUEM WHOpPMATUKA,
MHpopmauus, nHpopmaumoHHoe obLLEeCTBO; MHOPMALMA KyNbTypa;

3. PaccmotpeTb porib MHOPMALMOHHON  OeATEeNIbHOCTU B COBPEMEHHOM

obuiecTBe, €ro 9KOHOMUYECKOW, CoUManbHOW, KynbTypHOW, obpasoBaTenbHOW U OpYyrnx

chepax
HcxodHble OaHHbIe: pasgaToyHbIi MaTtepuan

CodeprxaHue u nopsidoK 8bINoNHEHUS 3a0aHus:
BbINoNHUTE BXOOAHOE TECTUPOBAHNE
lMpumMep BXOOHOro TECTUPOBAHWS

1. Moa vHcdopmaunen NOHMMaAIOT:

CwurHanbl OT OpraHoB YyBCTB YenoBeKa

Xapaktepuctmky obbekTa, BblpaXKeHHYH B YMCNOBbLIX BENMYMHAX
PasHoobpasne okpyxatoLen 4eNCTBUTENTbHOCTM

2. B no3snMuuoHHOM cucTeMe CHUCIIEHUA 3HAYeHMEe KaXaon umdpbl 3aBUCUT:
OT 3Ha4YeHus ymncna

OT 3Ha4YeHun coceaHnx 3HaKoB

OT noauumm, KOTOpYto 3aHMMaeT 3HaK B 3anncu Yymcna

3a eAuHNLY U3MepeHust MHopmaLuMn B TEOPUM KOOUPOBaAHUA NPUHAT:
T

=

a
(o)

3.
1
1
106mn

(o) e o)
- o

4. neKkTpoHHasa Tabnuua npegHasHayeHa ons:

O6paboTkm NPEMMYLLECTBEHHO YMNCITOBLIX AAHHbIX, CTPYKTYPUPOBAHHbLIX C MOMOLLbIO
Tabnuu,

Busyanmnsaumm CTpyKTYpHbIX CBA3EN MeXAY AaHHbIMW, NpeacTaBfieHHbIMU B
Tabnuuax,

XpaHeHus n pegaktmpoBaHnsa 60nbLNX 06 bEMOB TEKCTOBOW MHGOpMaLMK,

5. NMpoussoauTeNnbHOCTL PaboThbl KOMNbIOTEpPa (ObICTPOTA BbINONIHEHUS
onepauuvi) 3aBUCUT OT...

pa3mepa akpaHa gucnnes

4acToTbl MpoLeccopa

ObICTPOTbI, HAXAaTUS Ha KNaBULLK

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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6. lpanBep — aTo:

1) yCTPONCTBO KOMMbIOTEPA;

2) nporpamma ans paboTbl C yCTPOMCTBAMM KOMMbIOTEPA,
3) A3bIKk NPOrpaMMMpoOBaHMSI.

7. B uensax coxpaHeHus nHogpopmaumm CD-ROM Heobxoaumo obeperaTtb OT...
1) xoropa

2) MarHuUTHbIX Nonen

3) 3arpsisHeHus

8. YKaxute yCcTpoMCTBO, He ABNsAOLWeecs YCTPOUCTBOM BbiBoAa MHdopmMaLmu:
1) MoHUTOP

2) NpuUHTEP

3) knaesmaTypa

Yactb B.
9. Hmxe B TabnuyHon dpopme npeacrasneH pparMeHT 6asbl JaHHbIX O pe3ynbTatax

TECTUPOBAHNA yHallnUXca (VICI'IOJ'IbSyeTCFI cTo bannbHas LIJKaJ'Ia).

damunus MNon MaTeMaTtuka | Xumus MHgopmaTurka | buonorus
AraHsH K 52 43 82 74
BopoHuH M 92 75 93 55
[puropyyk M 66 69 51 68
PogHuHa K 73 51 40 92
CepreeBko K 81 83 83 41
YUepenaHoBa | X 94 64 71 20

CKonbko 3anuncen B 4aHHOM doparMeHTe yaoBNeTBOPSET YCIOBUO
«Matematuka > 60 N IHpopmaTmka > 55»7?
B oTBeTe ykaxkute 0gHO YMCIIO — MCKOMOE KONMYECTBO 3anunucen.

OTBeT:

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

CHayana OH NoAHsANCcs Ha OAWH YPOBEHb BBEPX, 3aTEM €eLle pa3 NoAHSANCSA Ha OauH

YPOBEHb BBEPX M NOCHE 3TOro cnycTuncs B katanor ®otorpaduun. 3anuwinte nonHbIn
nyTb KaTanora, B KOTOPOM OKa3asicsi Nofib3oBaTerb.
1) C:\Apxu\PucyHkmn\®oTtorpadum
2) C:\Apxus\doTorpadcum
3) C:\doTorpacdmmn\Apxme

4) C:\dotorpacum
YacTb C.

11. Ckonbko KGaiT nHgopmaumm cogepxut cooblieHne oobemom 26mT? B oTBETE

YKaXXnte ogHO 4YnCrio.

OTBeT:

TeopeTuyecku maTtepuan

UHdopmaTuka — Hayka 06 uHOpmauMM M TEXHUYECKMX cpencTtBax ee cbopa,

XpaHeHus, 0bpaboTkn, nepegauun.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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OOHMM M3 OCHOBHbIX MOHATUI AucumninHbl MHdopMaTtuka, KOTopoe OYeHb 4acTo
npUMeHseTca NpeacTaBUTENAMU  PasnUYHbIX Hay4YHbIX OUCUMMNNWH W HanpasrieHuH,
ABnseTca noHaTne "uHdgopmauma®.

MoroBopka «KTo BnageeTr uHdopmauuen - TOT BrnageeT MUMPOM» MNoadYépKnBaeT
BaXXHYHO POJib MH(popMaLmn.

UHdopmauums - 310 cBegeHna o6 okpyxaroLwemM Hac Mupe U NpoTeKkalwLlmx B HEM
npoueccax.

CBouncTtBa nHopmaumm:

1) O6BbEKTUBHOCTb U CYOBEKTUBHOCTb — 3aBNCUT OT YeroBeyeckoro akropa.

2) MonHoTa, ecnu ee [J0OCTAaTOMHO ANA MNOHMMAHUA W MNPUHATUS  PeLUeHUN.
HenonHoTa vMHGOpMaLMM cOepXMBaeT MPUHATUE PpeLleHUA WNnM  MOXET MoBfeYvb
oLInBKHN.

3)AKTyanbHOCTb—aKTyaslbHyl0 MHGOPMaLMIO BaXXHO MMEeTb npu pabote B
N3MEHUBLLMXCSA YCMOBUSX.

4) locTOBEPHOCTb, €CMM OHa OTpaXaeT WCTMHHOE MOJSIOXKEeHWe  aen.
HepocTtoBepHasa WHMoOpmauus MOXeT MNPUMBECTM K HENpaBUIbHOMY MOHUMAHUIO WK
NPUHATUIO HENPAaBUSbHbIX PELUEHU.

5) MoHATHOCTbL. ECcnn UeHHaas w1 akTyanbHad  UWHOpMauus  BblpaXeHa
HEMOHATHbIMM CnoBamMu, OHa MOXeT cTaTb 6ecnonesHon. MHdopmauma cTaHoBUTCS
NOHATHOWN, €CfnN OHa BbIpaXXeHa S3bIKOM, HA KOTOPOM FOBOPAT Te, KOMY MpeAHa3HadeHa
3Ta MHgopmMaums.

6)oCTYNHOCTb—BO3MOXHOCTb NONy4YeHUs MHGPOpPMaLMm

7) AneKBaTHOCTb — CTeMNeHb COOTBETCTBUS pearibHOMy O6BHEKTUBHOMY COCTOSIHUIO
aena.

MHdopmaumoHHbIM npouecc — 3TO npouecc cbopa (Npuéma), nepegayv
(obmeHa), xpaHeHus, obpaboTkn (NnpeobpasoBaHms) MHOPMaLNN.

Ha 3ape uuBunusauum 4enoBeky OblSIO LOCTATOMHO 3MEMEHTApPHbIX 3HaHUK U
nepBOObLITHbIX HaBblkOB. 10 Mepe pa3BuTusa obliecTBa yvyactme B MHAOPMALMOHHbBIX
npoueccax TpeboBano yxe He TOMbKO WHAMBMAYANbHbIX, HO U KOSINEKTUBHbLIX 3HAHUA U
onbiTa, CNocobCTBYOWMX MpaBunbHOW nepepaboTke WHGoOpMauUn U NPUHATUIO
Heobxo4MMbIX peleHnn. [ins 3Toro YenoBeky NoHagobunmMce pasnuyHblie YCTPONCTBa.

OTanbl nNosiBNEHUs cpeactB M MeToaoB 00paboTkm mHGOpMaumu, BbI3BABLUMX
KapauHanbHble W3MeHeHWss B 0OLWecTBe, oOnpedensawnTcs Kak MHPOPMaUMOHHbIE

pesontouun. MNpn aTom ob6LWECTBO nepexoauT Ha Gonee BbICOKUA YPOBEHb pasBUTUS U

AHURYNVICHITT y11PdSIIACIHTIUA THPUCSPAVIVIHDIVIU CUgULTTIGdviu 1. NUJIJIGUR
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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obpeTaeT HoBOe KayecTBO. MHGOpMaLMOHHbIE PEBOMNIOLMM ONpenensaT neperioMHble
MOMEHTbI BO BCEMUPHON UCTOPUMK, NOCNE KOTOPbIX HAaYMHAKTCA HOBbLIE dTamnbl Pa3BUTUSA
LUMBUNM3aLNK, NOABIISAKOTCA N pa3BUBAKOTCH NPUHUMNMANBHO HOBbIE TEXHOMOMMN.

MepBas MHpOPMaLNOHHAs PeBONIOLMSA CBA3aHa C M306peTeHMeM MUCbMEHHOCTM,
00ycnoBMBLUEN TMIaHTCKNIN KA4ECTBEHHbIN CKAY0K B PasBUTUN LMBUNIM3ALINN.

BTopas wvHopmaumoHHasa pesonioums (cepegmHa XVI Beka) Hadanacb B 3Moxy
BospoxaeHusa n ceasaHa ¢ nsobpeteHmeM KHuronevyaTaHus.

TpeTba nHpopmaumoHHas pesontouns (koHew, XIX Beka) cBa3aHa ¢ nsobpeteHnem
anekTpuyecTBa, bnarogapsi KOTOpoMy nosiBUNUCL Tenerpady, TenedoH U pagno, no3eo-
naowme onepatmBHO nepegasatb WHGopMauuio B nobom obbeme. [losiBunacbh
BO3MOXHOCTb 0becneunTb bonee onepaTuMBHbLIN OOMEH MHGOPMaLMEN MeXAY NMabMMU.

UeTsepTass mMHpopmaumoHHaa pesosntounsa (70-e rogbl XX cToneTtus) cBsidaHa C
N300peTeHNEM  MUKPOMPOLIECCOPHON  TEXHOMOMMM U MNOSIBNIEHMEM NEPCOHarbHbIX
KOMMbIOTEPOB. OTO CTUMYNMPOBAro NeEpPexos 0T MEXaHMYECKUX U SNEKTPUYECKNX CPEACTB
npeobpasoBaHns MHPOPMALMK K INIEKTPOHHBLIM, YTO MPUBENO K MUHMAaTIOPU3auun ysnos,
YCTPOWCTB, NpuMbBOpoB, MalIMH M MNOSABIIEHMIO NPOrpamMMHO-yNpaBnaeMblX YCTPOWUCTB U
npoueccoB. Ha mwukponpoueccopax W MWHTerpanbHbIX CXemax cTanu co3gaBaTbCs
KOMMbIOTEPLI, KOMMbIOTEPHbIE CETU, CUCTEMbI Nepedadn AaHHbIX (MHPOPMALMOHHO-
KOMMYHUKaLMOHHbIE CUCTEMbI) U T. 4.

Ponb nHhopmaumMoHHON AeATENbHOCTU B COBPEMEHHOM oOLecTBe.

MHdopmauna Bcerga saBnsnacb HemanoBaXHbIM  ()akTOpoM  06LEeCTBEHHOIO
pa3sutus. C ee NOMOLLBbI YENOBEYECTBO KOHLEHTPMPOBANO MHOrOBEKOBOMW OMbIT XXU3HU
npexHux nokoneHun. MNorosopka «KTo BnageeT vHopmaumen - TOT Bnageet MUPOM»
nogyépkuBaeT couumanbHyl ponb uHpopmauun. BnageHve uvHdopmauuen oTKpbiBaeT
HOBble MOAENM ynpaBneHus, opMmnpyeT HOBbIE coLMarbHble CTPYKTYpbI obLecTsa.

Moa BnusiHmeM ObICTPO pa3BMBAKOLLENCA CUCTEMbI COUMAnbHbIX KOMMYHUKALUA 1
MHopMauumn gopmMmpyeTcs MHPOPMALMOHHBIN CEKTOP 3KOHOMMUKU. BO3HMKaeT HOoBbIV
Kanutan - 3HaHue. [log BO3AENCTBMEM 3TUX MNPOLLECCOB MEHSIETCA XapakTtep Tpyda:
BHegpswTca 6es3ntogHble TEeXHOMOrMu, T.e. ucdesaeT caMm Tpyd B HenocpeacTBEHHOM
NPOM3BOACTBE, pacluMpsieTcs yyactme paboTHUKOB B ynpaBneHnn NpoM3BoLCTBOM.

MHdopmaums kak opyave nNpoaBMKEHUSA MPOrpeccuMBHbIX Maen cnocobcTByeT BCE
Oonbluen NPO3pPayHOCTM rpaHuL Mexay cTpaHamn u Hapogamu. CknagbiBaeTcss HOBast
cuctema obLlecTBeHHOro boratctBa C UCMOMb30BaHMEM MH(OPMALMOHHbBIX TEXHONOINMN,

roe UeHATCAd, npexae Bcero, ymMCTBeHHbIe CcrnocoBHOCTM YenoBeka.
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Mo paHHbiM KOHECKO, 6onee nonoBWHbI BCEro 3aHATOro HaceneHust Hambonee
pasBUTbIX CTPaH NMPSMO UM KOCBEHHO MpUMHMMAaeT yvacTue B npouecce npov3BOACTBa,
XpaHEeHMs 1 pacnpocTpaHeHns nHpopmauum.

Ecnn ao cepeanHsbl XX Beka obLecTBo nmerno APKO
BblpaXXEeHHbIN UHOYCTPUANbHbIN  XapakTep, TO HblHELWHee €ero COCTOSHWE Yy4yeHble
XapaKkTepuayrlT KakK NOCTUHAYCTpUanbHOe, paccMmaTpmBasl ero B KayecTBe Mepexo4Horo
K MHbopMaUMOHHOMY 06LLEeCTBY.

MHopmaumoHHoe  obwecTBO — 00OWECTBO, B KOTOPOM  GOMbLUMHCTBO
paboTalwWmMx 3aHATO MPOM3BOACTBOM, XpaHeHuem, nepepaboTkon u peanusaunen
MHdopMauumn, 0cobeHHO BbicLLEN €€ (POPMbl — 3HAHUM.

Mpu3Hakn nHpopmMaumMoHHOro obecrea

Oco3HaHMe obLWecTBOM NPUOPUTETHOCTU MHOPMaLMK nepea ApYruM npoaykToM
AEeATeNbHOCTM YernoBeka.

MHdpopmauma B unctom Buae (cama no cebe) aABndetca npegmMeToM Kynnm —
npogaxw.

PaBHble BO3MOXHOCTM B JOCTYMNe K MHGOpMaLumm BCEX CNOeB HaceneHus.

BesonacHocTb MHpopMaLUMOHHOro obuiecTea, MHoOPMaLU.

3awmTa nHTenneKkTyanbHon CO6CTBEHHOCTH.

BaaumopgencTene Bcex CTPYKTYp rocygapcrBa W rocygapcts mexagy cobon Ha
ocHoBe VKT.

HeratuBHble TeHAeHUUK, HaGNOaaeMble B UHDOpPMaLMOHHOM obLecTBe:

WH(POPMALUMNOHHBIE TEXHOMOrMM MOTyT pPaspylnTb YacTHYH >XWU3Hb Nogen U
opraHusaumin,

cyliecTtByeT npobriema oTbopa ka4yeCTBEHHOM N JOCTOBEPHON MHGOPMaLMK;

MHOrMM nioasm  byget TpyoHO agjantMpoBaTtbCs K cpede  MHGOPMaLMOHHOMo
obLecTBa.

Bnnxe Bcex Ha nyTn K MHAPOPMaLMOHHOMY OOLIECTBY CTOAT CTpaHbl C pa3BUTOM
nHdopmauyunoHHon uHayctpuen: CLUA, AnoHus, AHrnus, FepmaHus, cTpaHbl 3anagHom
EBponbl.

B nepuon nepexoga Kk mMHGOpMauMOHHOMY 0OLecTBy Heo6GXoauMO MOAroTOBWUTH
yenoseka K ObICTpomy BocCnpuaTUiO M obpaboTke 6GonblMXx 0O6BLEMOB MHMOPMALMK,
OBIalEHUI0 M COBPEMEHHBIMU CpeacTBamMu, MeToAaMu U TexHornornen pabotbl. Kpome
TOro, HOBble YCNnoBmsA paboTbl NOPOXOAKT 3aBUCUMOCTb WH(POPMUPOBAHHOCTU OOHOrO

yeroBeka OT WHdopMauuu, npuobpeTeHHoOW Apyrumu nwoabmu.  [loaTomy  yxe
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HeJOoCTaTOYHO YMeTb CaMOCTOATElNbHO OCBaMBaThb W HakannueaTb MHOpMauUuio, a Hado
YYUTbCHA TakoM TexHONnormn paboTbl C WMHGOpMaumen, Koraa MOAroTaBNMBAKOTCA WU
NPUHUMAOTCH pELLUEHUSS Ha OCHOBE KOJINIEKTUBHONO 3HaHUS. OTO FOBOPUT O TOM, YTO
YenoBeK [OSMKEH WMeTb OnpeaenieHHbIn ypoBEHb KynbTypbl MO obpalweHuio c
UHdOpMaUmen, Tak HasblBaemyo, MH(POPMaLMOHHYIO KynbTypy.

UHdopmaumoHHaa KynbTypa- YyMeHuMe LUeneHanpasneHHo paboTtatb C
WHpopmaunen wn wucnonb3oBatb AN €€ nonydeHus, obpaboTkm un  nepegayum
KOMMbIOTEPHbIE MH(POPMALIMOHHBIE TEXHOSOMMU, COBPEMEHHbIE TEXHUYECKME cpeacTBa U
meToapbl. [Ana cBobGogHoW opueHTauum B MHGOPMALMOHHOM MOTOKE 4YEerioBEeK OOSKEH
obnagatb MHMOPMALMOHHON KyNbTYpOW Kak OAHOW M3 COCTaBNAOLWMX OBLEN KynbTypbl,
KOTOPYHO HY>KHO (bOpMUpPOBaThL C AeTCTBa.

KomnbloTepHas rpaMOTHOCTb nNpeanonaraet:

3HaHWe HasHa4yeHuUs U MOorb30BaTElNbCKNX XapaKTePUCTUK OCHOBHbLIX YCTPOWCTB
KOMMbIOTEPA;

3HaHWe OCHOBHbIX BUAOB NPOrpamMHoOro obecneyeHus;

yMeHue Mnpom3BOAUTb MOUCK, XpaHeHwe, oOpaboTKy TEeKCTOBOW, rpaduyeckon,
YNCIOBOW MH(pOpMAaLUKM C NOMOLLbIO COOTBETCTBYIOLLLErO NPOrpaMMHOro obecneyeHus.

UHdopmaumoHHaa peATenbHOCTb — [eATenbHOCTb, obecneymBarowias cbop,
00paboTKy, XpaHeHue, NOUCK U pacrnpoCTpaHeHne NHpopMaumn, a Takke dopMmnpoBaHmne
MHOPMALMOHHOIO pecypca u opraHM3aumio JOCTyna K Hemy.

Mbl xmBem B XX|I Beke M B Hawy XWU3Hb MNPOYHO BOLUAN KOMMbIOTEPbLI W
WH(POPMALNOHHbIE TEXHONOrMK, Hawa paboTta, OTAblX, pas3BfevYeHUs MPOYHO C HUMMU
cBs3aHbl. [laBanTe ¢ BaMyM pacCMOTPUM B Kakux chepax Hallen XU3HU N OesTenbHOCTU
Mbl UX Ucrnonb3yemM. Hanprumep, B 9KOHOMUYECKOUN cdhepe.

MmaBHas uenb WHMPOPMALMOHHBIX TEXHOSIOrMM 3KOHOMMUYEeCcKon cdcepe — B
pesynbTaTte LUeneHanpaBneHHbIX [OEeWCTBMM NOo nepepaboTke MNEepBUYHbIX  OaHHbIX
nony4nTe HeobxoammMyo ansa nonb3oBatens nHgopmaunio. K npumepy, METCs AaHHbIX
O Kakom - nmbo npou3BOACTBE: CTOMMOCTb MCXOAHO Cblpbsi, 3aTpaTbl Ha 3JHEPruio,
3apaboTHasa nnata paboumm n gp. HyXHO noacumtTaTb CTOMMOCTb MOSTyYEHHOrO TOBapa,
nNpubbinb. MOXHO cuMTaTbh B PYYHYIO NO M3BECTHbIM POPMyNnam, a MOXHO MUCMONb30BaThb
yXXe roTOBble MporpamMmbl, KOTOpble BCE NOACYMTAOT WM BbligagyT Heobxoaumyr And
nonb3oBarens MHopmaLumio.

JKoHOMMYeckas nHdopMaums UCNoNb3yeTcs B KayecTBe pecypca, ycnyr, ToBapa,

NCTOYHMKA O06aBNEHHOM CTOMMOCTU WU 3aHATOCTM, nony4yaet pas3Butue SﬂeKTpOHHbIVI
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Ou3Hec. He HyXHO KOmMaHOMpoBaTb NpeacTaBUTENS K OerloBOMY NapTHepy U3 Apyroro
pervMoHa, JOKYMEHTbI 3aBEPSAIOTCS 3MEKTPOHHON LIMAOPOBOM NOANUCHLI0. He HYXXHO TpaTuUTb
BpeMs Ha BbIGOp TOBapa, 4OCTAaTOMHO MPOCMOTPETL KaTanor afekTPOHHOro mara3uHa. He
HY>KHO NoceLaTb HaNoroBy MHCNEKLUMO, YTOObl caaTb HANOroBYD OTYETHOCTb. He HYyXXHO
TpaTUTb BpPeMs Ha [opory, 4ToObl BbINOMHUTL CBOK paboTy (4N HEKOTOpbIX BUAOB
npodeccrnoHanbHON AesaTenbHOCTU). He HyXXHO exaTb B Kaccy, YTobbl KynuTb Gunet Ha
noesp, ero 4OCTaTo4YHO 3aKka3aTb U ONnaTUTb ANCTAHUMOHHO.

Ecnn paccmatpuBaTb MHPOPMALNOHHYO AEATENBLHOCTL B couuanbHomn cdepe, TO
BMOHO, 4YTO MHopmauus ctana 6onee poctynHom anst denoseka. Cenvac 6onblioe
KONMMYEeCTBO MUCTOYHWKOB WHOpMaUUKU, 3TO U TPagULMOHHbIE raseTbl, XypHarnbl, paguo,
TeneBugeHue, a Tenepb U KOMNbIOTEP, UHTEPHET, COTOBLIN TenedoH n T.4. Ecnu paHbLue
MHopMauusa nevyaTtanacb Ha Gymare, 3aTeM TOMbKO AOXOoAuNna A0 YerioBeka, TO Tenepb
TenesuaeHue, paguo U UHTEPHET B pexunme peasnibHOro BpeMeHu nepefarT nobyto
MHopMauuo  «TyT Xey». [axe C nomowpbk cotoBoro TenedgoHa Bbl 6Oyagete
MHOPMUPOBAHBI O CTUXMIHBLIX BEACTBUSAX, O pacnpogaxax unu ckngkax. Bcé ato genaet
coumnanbHyo cdepy bonee MHPOpMaUNOHHOW. A pasfiMyHble coumasribHble CeTU B CeTu
WHTEPHET NO3BONSAT 0bLaTbCca NoagsaM Ha BOMbLUIOW pacCTOsiHUKM APYr OT Apyra, a Takke
nepenasartb Nobyro MHpopmaumo, 6yab To hoTorpadumn Nnmn BaxkHble LOKYMEHTbI.

C nomowbio WMHPOPMALMOHHBLIX TEexXHOMNormn obwecTBo cTaHoBuUTCca 6ornee
rPaMOTHbIM, TaK Kak MOXHO AOCTAaTOYHO ObICTPO HaWTKM OTBETbl Ha HYXHble BOMPOCHI, a
Takke nony4Yntb npaBunbHble coBeTbl. Camo HasBaHue "MH(opmauMoHHoe obLiecTBo"
BNepBble nosBMNoCcb B AnoHum B cepeguHe 60-x rogoB XX Beka. Cneunanucrbl,
npeanoXusLUne 3TOT TEPMUH, Pa3bACHUMN, YTO OH XapakTepusyeT obLecTBO, B KOTOPOM
B M306MIMM UMPKYNMpYyeT BbICOKasi MO KavecTBy MHGOpMauusi, a Takke eCTb BCe
HeoOXxoOuMble CpeAcTBa ANl €€ XpaHeHus, pacnpeferneHnss 1M UCMNoSfib30BaHUS.
NHdopmaums nerko n GbICTpO pacnpocTpaHseTcs no TpeboBaHMaM 3aMHTEepPEeCOBaHHbIX
nogen n opraHMsaumi 1 Bbl4aeTca UM B NPUBbLIMHOM ANS HUX bopme. OTnMYnTENbHbIMU
0COBEHHOCTAMU MHGOPMALMOHHOIO obLecTBa ABMAKTCA: OTKPbITOCTb, TEXHONOMMYHOCTb
(ocobeHHOCTb  MH(pbopMaTM3aumn),  MHTENNEeKTyanbHOCTb, AOCTYyn K  MWUPOBbIM
NMHOPMaLNOHHBIM pecypcaM, BbiCOKasi cteneHb obecneveHms 6e30nacHOCTH, TMOKOCTb U
camoopraHvMsauusi Bbllle YKa3aHHbIX cucteMm. B Takom obwectBe Habnwogaetcs
yCKOpeHHasi aBTomaTu3aumsa un poboTusaumss BCexX oTpacrnen npou3BOACTBA U

ynpasreHund, NnponcxoadaTt pagukarbHble USMEHEHNA COUUMAlIbHbIX CTPYKTYP.
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CounanbHas uvHOpPMaUnMsa BbICTYNaeT B KayeCTBe BaXHOro CTUMyndATopa
N3MEHEeHUs KavyecTBa XN3HN. YToObl NONyYnTb KOHCYNbTauuIo cneumnanucTa, naumeHTy He
HY)XKHO exaTb B MeOMLMHCKUIA LEeHTpP, a AOCTaTOMHO OyaeT OCTaBUTb CBOW LOKYMEHTbI Ha
noptane M B Ha3HA4YeHHOE BpPEMSA BbIATU Ha CBA3b C NPOMUMbHLIM  BpayoMm
(TenemeguumHa). YTtobbl NOMy4MTb MOMOLLBL B Ype3Bbl4AaWHOW CUTyauuu, AOCTaTOYHO
BOCMNOSb30BaTbLCS €ANHBbIM HOMEPOM 3KCTPEHHLIX CryK0 (Hanpumep, cuctema «3aboTtay,
0 KoTtopon OyaeT noapobHee pacckazaHO B OOHOM W3 creaylwmx nekuun). Ytobbl
cobpaTtb y4yeHuKa B LUKOMY, AOCTATOYHO CKayaTb KOMMSIEKT y4eOHMKOB C permoHanbHOro
obpasoBaTenbHOro noprasna u COXpaHuTb X B ANTEKTPOHHOW KHUTe.

Ecnn paccmaTtpuBaTbh MHPOPMALMOHHYO AEATENBHOCTL B KYyNbTYPHOWU cdepe, TO
TYT BWOHO, YTO C OOHOW CTOPOHbI C MOMOLLbID CTOMb MHOMX WHEAOOPMALMOHHBIX
WUCTOYHMKOB MOXHO MOAAEPXMBATb U pa3BMBaTb KyNbTYPHYIO AEATENbHOCTb, @ C APYron
CTOPOHbI MOXHO W paspyLwunTb BCIO KynbTypy Yenoseyectsa. C NMOMOLLbIO TeneBuaeHWs,
WHTEPHETa MOXHO C NErkocTbid TPaHCNMPOBaTb PasfyHble KOHLUEPTbl, NpeacTaBneHus,
YyuuTb KynbType, aTuke. C Opyron CTOPOHbI, 3a CYET CToMb O6LWMpHON MHGOPMaLMK,
BHEAPSETCA B Haly Xu3Hb U OeckynbTypbe, nayuwiee ns — 3a pybexa. C nossneHnem
KOMMblOTEPA, MHOMME Noan nepectany XoauTb B TeaTpbl, BCTpeYaTbCa ApYyr C APYrOM U
T.4. Bce aT0 3ameHseT obLeHne B MHTEpPHETE N TENEBUAEHME.

MHpopmMaunoHHaa OeaTenbHOCTb U KyrnbTypa HepaspbiBHO cBsizaHHO co CMW.
Cpeacrtea MaccoBow MHpopMauun KapauHanbHO MeHSIeT Halw ObIT, MEeHSIeT Hawy Moay,
roBOPUT HaM, KakK NpaBUibHO NUTATbCH, YeMy MOXHO BepuTb M T.4. C nomowpso CMU
MOXHO BHeOpPATb B OOLIECTBO Ty UINN UHYIO KYNbTYPHYIO cpeay.

KynbTypHas: npuaHaHue KynbTYpHOW LEHHOCTU MHdOopMauMu (Hanpumep, NpoekT
FOHECKO «Uudposoe Hacneguer). Utobbl nogobpatb nutepatypy MO MHTEPECYHoLWEeNn
TemaTuke, AOCTaTOYHO BOCMOSIb30BaTbCSA ANEKTPOHHBIM KaTanorom nbon 6mbnuoteku
Ha BCEN TeppuTopuMM CTpaHbl. YTobbl NoceTuTb 3apybexHbii My3en, OOCTaTOYHO
nobbiBaTb Ha COOTBETCTBYWOLWEM canTe. YToObl nonyyntb obpasoBaHue B nOOGOM
YHUBEPCUTETE MUPA, HY)KHO 06paTUTLCS K ero pecypcam AUCTaHUMOHHOIO 0By4YeHus.

CoBpeMeHHOe obpa3oBaHMe TOXE HEMbLICIMMO ©0e3 MPUMEHEHUs1 KOMMbIOTEPOB.
KomnbloTepbl nOMoOratoT MOAENMpoOBaTh SBNEHNSA U NPOLECChI, OCBanBaTb TEOPETUYECKNIA
Martepuar, OCyLecTBNATb 3(MPEEKTUBHLIN KOHTPOMb YPOBHS 3HAHUW  yYaLLUXCA.
Mcnonbays cant obpasoBaTesibHOro yupexXaeHns , MOXXHO 3anmcaTbCsl Ha nabopaTopHble
paboTbl, MOCMOTPETb pacnucaHve, pasMecTUTb OTBET Ha BOMPOC Ha cneumarbHOM

dopyMe, 3anucatbCs Ha Kypc AUCTAHLMOHHOIO 0By4eHuss 1 MHoroe apyroe. B yem xe
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COCTOMT MNPUYMHA TakoW MOMyNSAPHOCTU MH(POPMALMOHHBIX TEXHONOMMN B 06pasoBaHUnN?
Mpexge BcCero B TOM, YTO KOMMbKOTEP MO3BONAET B  3HAYUTENbHOW  Mepe
nHauBmayanmsmpoBaTb y4eOHbIM  npouecc, BbiGpaTb Temn o0b6yyeHus, CTeneHb
noapobHOCTK, JaeT BO3MOXHOCTb elle U elle pa3 BEepPHYTbCA K MaTepuany, NpoBepuTb
YPOBEHb MOHUMaHMA ero U T4. KomnbloTepHoe MoaenupoBaHue agaeT BO3MOXHOCTb
NPOBECTM pearibHO HEBLINOSIHMMbIE B OObIYHbLIX YCNOBUAX 3KCMEPUMEHTLI. Hanpumep,
Hay4YnTca KpoBooOpalleHne B OpraHuame 4erioBeka, YnpaBnsiTb rOCYyAapCTBOM,
pacwennaTte sAepHoe SApo unu nytewectsoBaTtb No Mupy. Ocobas ponb NpUHAaNeXuT
CUCTEME [OUCTAHUMOHHOro 0by4veHnsa. WIHPOpMaUMOHHbIE TEXHOMOIMU W  pPecypchl
ANCTAHUMOHHOIrO 00y4yeHnss B VIHTepHeTe 4BNAOTCA Ha CerogHa camMbiM  MOLLHbIM
CpeacTBOM caMmoobpa3oBaHUs U CamMopasBUTUA JOAEN, CO LLUKOSNTbHOM CKaMbW npuobLuas K
3ToMy npoueccy, ©0e3 KOTOpOro B COBPEMEHHOM WHJOPMaUUOHHOM obliecTse
HEBO3MOXEH MNyTb K ycnexy B npodgeccuoHansHon cdepe. WM cerogHa nony4vas
obpasoBaHne B CI1O Bbl Oygete aktMBHO ucnonb3oBate OBM n mHdpopmaumoHHoro
TEXHOSorMm Ans nonyvyeHnsa obpasoBaHus No CBOEN crneumanbHOCTU.

K obpasoBaTtenbHbIM TEXHOSIONMAAM OTHOCATCSH: BUOEO-NEeKUuMn; MynbTumeana-
nekumn un nabopaTopHble MNPaKTUKYMbl; SNEKTPOHHbIE MYMbTUMEOAUNHbIE YYEOHUKMY;
KOMMbIOTEPHbIE OOy4vallme u TEeCTUPYHLME CUCTEMbI, UMWUTALWOHHbLIE MOOENN W
KOMMbIOTEPHbIE  TPEHaXepbl;  KOHCyNbTauuM U TecTbl C  UCMONb30BaHWEM
TeNneKOMMYHUKaLMOHHbIX CPEeACTB; BUOEOKOH(EPEHLNN.

MeauumnHa- oyeHb cnoxHas Hayka. M 3gecb er Ha NoMoLLb NPUXOAUT KOMIMbIOTEP.
CywecTtByeT MHOXeCTBO OonesHen, kaxgas U3 KOTOPbIX MMEET TOSfbKOo €W npucylime
cumnTombl. Kpome Toro, ectb AecaTkn 6ones3Hen ¢ NoXoXuMmmn cumntomamu. B nogo6HbIx
cnyyasx Bpadvy GblBaeT TpygHO COCTaBUTb TOYHbLIM AnarHo3. B HacTosllee BpemMsi Bpayu
NCMONb3YT KOMMLIOTEPHYIO OMArHOCTUKY.

CoBpemMeHHast apMmnsa HEBO3MOXHa 6e3 KOMMNbIOTEPHON TEXHUKN U TA. MogymanTe u
npueBeanTe NpUMEpPHI, B Kaknx elle cdepax Hallen XXU3HU Mbl UCNOSTb3yeEM KOMMbIOTEP U

I/IHC*)OpMaLl,I/IOHHbIe TEXHOJIOIMto.

3apaHue: Vicrnonb3ys TeopeTUyeckuin MaTepuan NMCbMEeHHO OTBETUTb Ha BOMPOCHI
Ansi CaMOMpPOBEPKM.

Bb1600b1 u npednoxeHus o ripodesaHHOU pabome

CodepxxaHue omyema:
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1. HaumeHOBaHWe NpakTUYECKOro 3aHATUSNA

2. Uenb 3aHatna

3. OT4yeT O BbINOMHEHUM Ha Kaxabli 3Tan pasgena «CopepxaHne n nopsaok
BbINOJSTHEHUA 3aaHUA»

4. Cnu1CcoK UCNonb3yeMblX NCTOYHUKOB

5. BbIBOAbI U NpeanioxXeHns

6. [Hata n nognucob KypCaHTa 1 npernogaBarterna

Bonpocbl Ana camonpoBepKu:

YTo nsyvaet nHpopmatmka?

YTto Takoe nHpopmauma?

YTto Takoe nHhpopmaumoHHoe obLlecTso?

UTto BXOOUT B cOCTaB MHAPOPMALMOHHBIX PECYPCOB?

Mepeuncnnte NpusHakm NMHPOPMaLMOHHOIO obLecTBa.

UTto obecneunBaeT UCnonb3oBaHME COBPEMEHHbBIX MHAPOPMALNOHHBLIX TEXHOSTOrMn?
Kak Bbl cunTaeTe- Brnageete fnv Bbl KOMMNbIOTEPHOW IPAMOTHOCTBIO U NoYemy?

Mo>keTe nu Bbl Ha3BaTb ce65 MHPOPMALMOHHO KyNbTYPHbIM YEOBEKOM?

MpakTuyeckoe 3aHATME Ne2TexHuka ©OGesonacHocTM npu pabote B
KOMMNbIOTEPHOM Knacce. besonacHocTb, rurneHa, 3proHomMmKa, pecypcocoepexeHue

Llenb 3aHamus:. 1. O3HakoMUTb C TEXHUKOW Be3onacHoCTM Npun paboTte B KabuHeTe
MHGOPMaTUKN

2. TMo3HaKOMWUTb C NOHATMSAMU MMrMeHa, 3proHOMUKa 1 pecypcocbepexeHune

HcxoOHble OaHHbIE: paSD,aTOLIHbIIZ mMaTepuan, XypHalnli UHCTPYKTa)a MNno TeXHUKe

©e3onacHocTun

CodeprxaHue u rnopsidokK 8bIrosIHEHUS 3a0aHUus:;

1. TPABWUJIA TOBEOEHVA YYAWWMXCA B YYEBHOM KABUWHETE
NHOOPMATUKA

1.1. Haxogscbk B kabuHeTe MHopMaTukuy, yvalumecs obs13aHbi:

e cobnogaTe AMCUMNAWHY W MNOPSAOK, NpaBwuna TexHUKM 6e3onacHoCTU U
4YUCTOTY;

e 3aHMMaTb paboyvMe MecTa CorfnacHo ykasaHusiIM npenopaBaTensd U He MEeHATb
X CaMOBOJIbHO;
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e 3a@aHMMATbCA TOMbKO TEM BUAOM [AEATENbHOCTM, KOTOPYH onpeaenvn
npenogasatenb;

e HemedneHHO  coobuwaTtb npenogaBaTtenio O  JOObIX  3aMeYeHHbIX
HemncnpaBHOCTAX 060pyA0BaHNA NN HEBEPHOM paboTe NporpamMHOro obecneyeHns;

e HemefsfeHHO coobwaTtb npenogasaTtento O nwbom criyyae TpaBmMaTtuama B
KabuHeTe, 0COBEHHO OT ANEKTPMUYECKOrO TOKA.

1.2. Haxogscek B kabnHeTe nHopMaTuKn, ydalminca nmeeT npaso:

e Ha MOMOLLb N KOHCYNbTaUUIO NpenogasaTtens;

e OTKa3aTbCs OT MNPOAOIKEHUs paboTbl C KOMMbLTEPOM, €CNU ASNIMTENbHOCTb
WMEHHO ero nHaMBMAayanbHon paboTbl NpeBbIWAET AONYCTUMbIE CAHUTAPHbIE HOPMbI;

e  CaMOCTOATESIbHO 9KCTPEHHO OTKMIOYUTL 3NeKTpoobopyaoBaHMe, ecnu oT 3TOro
3aBMCUT BE30MacHOCTb ero UM OKpY>KatoLLnX.

2 MPABUJTA TEXHUKN BE3OINACHOCTW B KABMHETE MHOOPMATUKIA

1. NICTOYHUKWN OMNACHOCTMWU:

e 3nekTponpubopbl C HanpsbkeHnem nutaHma 220 B, MOHUTOPLI U TENEBU3OPHI,
KOTOpble MOTyT SIBUTbCA MCTOYHMKOM 3M1EKTPOTPaBMaTm3mMa;

e Hanuuyme 3neKkTponpmnbopoB yBENNYMBAET OMNACHOCTbL BO3ropaHus;

e  MOHUTOPbI KOMMbIOTEPOB, TENEBU3OPLI SABMAKTCA CnabbiMM UCTOYHMKAMM
WOHU3NPYIOLLErO  M3MYYEeHUs1  3NEKTPOMArHUTHbIX,  JANEKTPUYECKUX U MarHuMTHbIX
cTaTU4eCKnx nomnewn.

2. MPABUIA BE3OINACHOCTH

3AMNPELWLAETCA:

e pabotatb C anekTponpubopamn, UMEKLLMMU MNOBPEXOAEHNA Kopryca Wnu
N30nsaUMN COeANHUTENbHbIX NPOBOAOB;

e MPOM3BOAUTb CAMOBOJSILHOE MEPEKNYEHNE pa3bEMOB 060pyaOBaHNS;

e MPMHOCUTb N CaMOBOJIbHO NOAKIOYaTh Kakoe-nnbo obopyaoBaHue;

e BCTaBNATb B OTBEPCTUE NPUBOPOB NOCTOPOHHNE NPEaMETHI;

e  BbIKNIOYATb UNK BKOYaTb Npubopbl 6e3 paspelleHns npenogaBsaTtens.

Ecnn npomsBoanTCsl BbIKMIOYEHNE/BKIIOYEHNE, TO MHTEPBan BPEMEHU Mexay
BKIMIOYEHNEM/N BbIKITIOYEHNEM/BKINIOYEHNEM A0ITKEH ObITb HE MeHee 15 cekyHA.

B CNYYAE NMOPAXEHUA SNNIEKTPUHECKUM TOKOM, HEOBXOOAUMO:

e MpeKkpaTUTb [JOencTBume Toka (Nydlle BCEero 9SKCTPEHHbIM BbIKMHOYEHNEM
npubopos, T.K. NOMbITKA OTTALLUTL NOCTPaAaBLUErOo MOXET NPUBECTUN K MOPaXKEHNIO TOKOM

crnacatwouiero);
AHURYNVICHITT y11PdSIIACIHTIUA THPUCSPAVIVIHDIVIU CUgULTTIGdviu 1. NUJIJIGUR
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e HEeMe[sfleHHO coobWnTb O npouclleallem npenogaBaTento (gaxe ecnv Ha
nepBsbI B3rNsag BCE 060LWNOCh NErKMM UCMYroMm);

e OKasaTb NepBY MeOMLMHCKY MOMOLLb, ecrnn Heobxoanma.

3. MPABUJIA MOXXAPHOW BEE3OMACHOCTU

3AMNPELWWAETCA:

e  MCMNOJSIb30BaTb MCTOYHUKMN OTKPLITOrO OFHA (CMNYKK, 3aXkKuranku, netapabl 1 ap.);

e MPUHOCUTL Ha YPOKM NerkoBoCniamMeHsawLWmecs BewecTBa (flakm, Kpacku,
nopox u T.n.);

e MOMb30BaTbCs HeucnpaBHbIMW 3nekTponpubopamn (B cnyyae MOSABEHUSA
cneunduyeckoro 3anaxa ropsilen mM3onauuu, COOTBETCTBYHOLWMM npubop Heobxogmmo
HemMeaneHHO OTKITYNTb U COOBLMTL YYNTENIO);

e 3arpomMoOXpaTb WM 3akpbiBaTb MNpOXoAbl K MyTSM 39Bakyauum W A0CTyn K
cpencTBam NepPBUYHOINO NOXapPOTYLLEHWS;

e MPOM3BOAUTb TYLLUEHWE BO3rOpaHUs HE OTKITHOYEHHbIX ANeKTponpmbopoB BOAOWM
NN 06bIYHBIMY OTHETYLUNTENAMMU;

e MNpUBMEKaTb y4aLLMXCA K TYLUEHMIO NoXxapa.

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

e HEMeOfIeHHO OTKIIYUTbL BCE 3NeKTponpudopbl, onpeaennTb UCTOYHUKU
BO3ropaHusa  (3agblMfEHHOCTU) W NUKBMAMPOBATbL €ro  cpeactBaMyv  NEepBUYHOTO
NOXXapOTYLLUEHUS;

e  €CINY NepBUYHbIE AENCTBUSA NO NUKBUOALMWN BO3ropaHusl B TEYEHNE MEPBLIX Xe
MUHYT He Janu pesynbTaTta, yyalimecs 3BaKyMpYKTCS COrfacHO MnnaHy 3Bakyauuu, no
LLUKOMe ob6bABNAETCS TpeBora, coobLlaeTcs o noxap.

CAHUTAPHO-TMTMEHUYECKME HOPMbI NP PABOTE C KOMIMBKOTEPOM

TpeboBaHus K opraHM3auUumn 3aHAaTU B kKabuHete NHADOPMATUKK

e paccTOsiHME OT LEeHTpa 3KpaHa OO rnas yyawmxcs OOMKHO ObiTb He meHee 60
CwMm;

e BpPEMS WHTEHCMBHOW HenpepbiBHON paboTbl Ha KOMMNbHOTEPE He [OO0MMKHO
npesbIWaTtb 25 MUHYT, Nocrne Yero obsi3aTteneH nepepbIB C Pa3sMUHKON;

e B kabuHeTe gormkHa ObiTb obecrneyeHa BEHTUNAUMS U MPOBETPMBAHME MEXOY
YpOKaMMu.

KomMmnnekcbl ynpa)kHeHUn ang rnas

http://www.junior.ru/wwwexam/t gig.htm - TecT «'mrneHa n oxpaHa Tpyaa npu paborte
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32 KOMMbIOTEPOM»

Teopemu4eckuli Mamepuarn

Ap20HOMUKa — Hayka O TOM, Kak oM C UX pasfiMyHbIMU PU3NYECKUMWN OAHHBIMU
N  OCOBEHHOCTSIMU KU3HEAEATENIbHOCTM B3aMMOLEWCTBYIOT C obopygoBaHMEM W
MaLLMHaMK, KOTOPbIMU OHW NOSb3YHTCA.

Lenb 3p20HOMUKU COCTOUT B TOM, 4TOObI 06ecneuntb KoMGOopT, 3PPEKTUBHOCTL
n 6e30nacHOCTb Mpu NONb30BaHUM KOMMbIOTEPAMN YXKe Ha aTane pa3paboTku knasuaTtyp,
KOMMbIOTEPHbLIX nnat, paboven mebenn u Op. ANA  yCcTpaHeHus  (pusanyeckoro
anckomdopTa 1 npobnem co 3qopoBbeM Ha paboyem MecTe.

B cBasum c Tem, yto BCE Oonblie ngen npoBOAAT MHOrO BpPEMEHU nepepn
KOMMbIOTEPHLIMM  MOHUTOPAMK, Yy4eHble MHOrMxX obnacTen, BKOYas aHaTOMUIO,
NCUXOSIOMMI0 U OXpaHy OKpyXalLlen cpeabl, BOBMEKAKTCA B MU3yYeHUE MpaBuUilbHbIX, C
TOYKWN 3PEHUS IPrOHOMMKM, YCOBUIA paboThI.

Tak HasblBaemble 3p20HOMuYeckue 3aboriegaHusi — ObICTpopacTyWnn Bug,
npodyeccnoHanbHbIX 6onesHen.

Ecnn B opraHnsaumm pabodero mecta onepatopa K gonyckaeTcsi HECOOTBETCTBUE
napameTpoB mebenu aHTPOMOMETPUYECKMM XapaKTepucTMKaM 4enoBeka, TO 93TO

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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BbI3blBAET HeOoOXo4MMOCTb noAAepXaHus BbIHYKOEHHOW paboven no3bl U MOXET
NPUBECTU K HapyLlEHNAM B KOCTHO-MbILIEYHON U nepudpepnyeckon HepBHOM CUCTEME.
AnuTenbHbIn ANCKOMMPOPT B YCNOBUAX HEAOCTAaTOMHOM (PU3NYECKON aKTUBHOCTU MOXET
BbI3blBaTb pa3BUTME OOLLEro YTOMMNEHNS, CHUXKeHNA paboTocnocobHocTn, 6onm B obnactu
LLEN, CMUHbI, NOSICHMLbI. Y ONepaTopoB 4acTo AMarHOCTUpYKTCcs 3aboneBaHusi OnopHo-
ABUraTtenbHoOro annapara n nepugepnyeckon HEPBHON CUCTEMbI: HEBPUTLI, PaaUKYNUTHI,
OCTEeOXOHAPO3 1 Ap.

[MaBHOM 4YacTblo MNPOMUIAKTUYECKUX MEPONPUATUIA B IProHOMUKE HABNSIETCA
npasunbHasa nocaaka.

HezamueHble nocnedcmeusi pabombl 3a MOHUMOPOM 6O3HUKalom u3-3a
moeo, Ymo:

a) Haw rna3 npegHasHaydeH [ONd BOCNPUATUMS OTPaXXEHHOro cBeTa, a He
N3ry4aemoro, kak B criydae ¢ MOHUTOPOM (TENEBU30POM),

6) nonb3oBaTento NPUXOAUTCHA BrNsAbIBaTbCA B NMHUM M OyKBbl Ha 3KpaHe, 4To
NPUBOAMT K NOBbLILLEHHOMY HaNPSXXEHWUIO rMasHbIX MbILLLL.

[Ana HopmanbHOM paboTbl HY)XHO MNOMECTUTb MOHUTOP TakK, 4ToObl rnasa
nonb3oBaTens pacnosiarasiMcb Ha PacCTOAHUK, paBHOM MonyTopa AnaroHansamMm BUANMOWN
YacTn MOHUTOpA:

- He meHee 50-60 cm ans 15" moHuTOPA;

- He meHee 60-70 cm ansa 17" MoOHUTOPA;

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

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

Ecnn 3peHve He nos3BonsieT BblAepXuBaTb 3TO paccTosiHMe, Torga yMeHbLuuTe
paspeLlleHne n3obpaxeHus n ysenuybTte WpUQThHI.

OnTumanbHas gnaroHarnb akpaHa ans paboT ¢ TeKCTOBbIMU JOKYMeHTamu - 15"-17"
c paspewennem 1024x768. Ona rpaduyecknx pabot Heobxoamm MonHuTop 19"-21" npwm
paspelwweHun 1280x1024 un Bbiwe. [na urp pekomeHayetca 17"-19". MoHuTopbl 60nbLunx
AnaroHanen npuobpeTtaTb He pekomeHayeTcs, T.K. OT paboTbl 3a CAULIKOM KPYMHbIMU
MOHMTOpPaMK, MO CrnoBaM MNosib3oBaTeNnien, "rmasa cTaHOBATCA KBagpaTHbIMN".

Ot 6onbLloro MoHMTOpa HeobxoaMmo CuaeTb Aarnblle, YeM OT ManeHbkoro. U B
uTore yrnoeasi nrowagb MOHUTOpa OcTaeTcs Takou xe. Ho cdokycupoBaTb rnas Ha
MenKoMm nsobpaxeHun, Haxoaswemcs B 1-1.5 meTpax oT rnasa CTaHOBUTCA TpyaHee, YTo

BEOAET K MepeHanpsikeHUo 3puTenbHOro annaparta. Yem kpynHee OOBLEKT Ha 3KpaHe
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MOHUTOpPA, TEM MeHblle YTOMMSAeMOCTb. [103TOMy KOMMbIOTEPHbIE WUMPbl C WX
pUCOBaHHbIMU Urypamm yTOMASAIOT MeHbLLE, YeM LMdpbl U BYyKBbI.

OKpaH MoOHuTOpa AommkeH ObiTb abcontoTHO u4ucTbiM. [lepuoguudeckm n npwm
Heo6Xxo4MMOCTN NPOTUPanTe ero crneumanbHbIMK candeTkamu.

YcTanocTtb 0T paboTbl C MOHUTOPOM TEM MEHbLLE, YEM HMKE SAPKOCTb 3KpaHa M YeMm
KpyrnHee OOBbEKTbl Ha 3KpaHe. YCTAHOBUTE MUHUMAIbHYI SIPKOCTb, NPU KOTOPOW MOXHO
6e3 HanpshkeHust pasnuyatb CUMBOSbI HA 3KpaHe. YUYTUTe, YTo Nydlle yBenuyunTb WpnugT
unn mnsobpaxeHne, 4eM MNOOOABUHYTLCA NOOGMMXKE K SKpaHy WM YBENUYUTb SAPKOCTb.
CoBpeMeHHbIE OMepaLMOHHbIE CUCTEMbI MMEKT AONA 3TOro cneumnanbHble CpeacTsa.
WpndTel Ha 3KpaHe MOXHO MacwTabupoBaTb, 3ajaBaTb MWHMMAarbHblE pa3mepbl
3M1EMEHTOB PUCYHKOB 1 MpoYee.

Cucrema rurmeHM4Yeckmnx TpedboBaHmMmn

AnutenbHass paboTa C KOMMNbIOTEPOM MOXET MPUBOAUTbL K pPacCTPOMCTBAM
CcOoCTOsIHMS 300poBbsi. KpaTkoBpeMeHHas paboTa C KOMMbHOTEPOM, YCTAHOBIEHHBIM C
rpyobIMM  HapyLUEHUSM TUTMEHUYECKMX HOPM W MpaBuf, MNPUBOAUT K MOBbILLEHHOMY
yToMneHuo. BpegHoe BO34enCTBME KOMMNBIOTEPHOWM CUCTEMbI Ha OpraHuW3M 4YerioBeka
ABNSIETCA KOMMIIEKCHbIM. [MapamMeTpbl MOHUTOPA OKa3biBalOT BUSIHUE HA OpraHbl 3pEHUS.
O6opynoBaHne paboyero mMecTa BNUSIET Ha OpraHbl OMOPHO-ABUraTENIbHOM CUCTEMBI.
XapakTep pacrnonoxeHus o000opyaoBaHMsi B KOMMbIOTEPHOM Krnacce W pexum ero
NCNonb30BaHMA BRUSIET Kak Ha obuiee ncmMxodmsnonormyeckoe COCTOSIHME OpraHu3ma,
Tak 1 MM OpraHbl 3peHus.

TpeboeaHus k sudeocucmeme

B npownom MOHMTOp paccmatpvMBanmM M OCHOBHOM KaK WCTOYHMK BpPeaHbIX
N3NyyYeHnn, BO3OENCTBYOLWMNX Npexae Bcero Ha rnasa. CerogHs Takon Nogxon cumTtaeTcs
HegocTaTouHbIM.  KpomMe BpedHbIX SMNEeKTPOMarHUTHbIX — U3NyyYeHun (KoTopble Ha
COBPEMEHHbIX MOHUTOPAX MOHMXEHbl A0 CPaBHUTENbHO Ge30NacHOro YPOBHS) OOSTKHbI
yYMTbIBaTbCA MapamMeTpbl KavyecTBa M300paxeHusi, a OHW OnpeaensalTCA He TOSbKO
MOHMTOPOM, HO 1 BUAeoaganTepom, TO eCTb BCEN BUAEOCUCTEMbI B LIESTOM.

TpeboeaHus k pabo4yemy mecmy

B TpeboBaHus k pabouyemy MecTy BxoaaT TpeboBaHua Kk pabodemy crTony,
nocagoyHomy mecty (ctyny, Kpecny), lMoagctaBkam nns pyk m Hor. HecmoTpss Ha
KaXkyLLlytoCsl NPOCTOTY, obecneuntb NpaBuibHOE pas3MeLLEeHMEe 3fIEMEHTOB KOMMbIOTEPHON
CMCTEMbI 1 NPaBUIbHYIO MNOCaAKy NONb3oBaTeENs Ype3Bbl4aiHO TPyAHO. [onHoe pelueHne

I'IpO6J'IeMbI Tpe6yeT OONOJIHUTEJIbHbIX 3aTpaT, COMNMOCTaBMMbIX NO BENMYNHE CO
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CTOMMOCTbIO OTAENbHbIX Y3/10B KOMMbIOTEPHOW CUCTEMbI, MO3TOMY M B ObiITy M Ha
NPON3BOACTBE 3TMMKN TpeboBaHMAMN YacTo npeHedperatoT.
Mo+Humop pomkeH OblTb yCTaAHOBMEH NpPAMO nepea nofb3oBaTenemM U He

Tpe6OBaTb noBOpPOTa rosfioBbl UK KOpnyca Tera.

ficeuve

-~

[MpaBsunLHO HenpaeunbHo

Paboyulii cmon u nocadoyHoe Mecmo [OOSMKHblI UMETb TaKyl BbICOTY, 4TOObI
YpOBEHb rMa3 nonb3oBaTens Haxoauncs 4YyTb Bbille LUeHTpa MoHuWTopa. Ha akpaH
MOHUTOpa crnegyeT CMOTPeTb CBepxy BHM3, a He HaobopoT. [axe KkpaTkoBpeMeHHas
pabota C MOHUTOPOM, YCT@HOBMEHHbIM CIIMLLUKOM BbICOKO, MPUBOAUT K YTOMIEHUIO

LWEMHBbIX OTAENOB MNO3BOHOYHUKA.

[MpaennbHO HenpaBunsHO

Ecnn npu npaBunbHOW ycCTaHOBKE MOHWTOPA OTHOCUTENbHO YPOBHS rnas
BbISICHSIETCS, YTO HOrM Monb3oBaTesnsi He MoryT cBoGOAHO MOKOMTBLCS Ha nony, cregyet
YyCTaHOBWUTb NMOACTABKY ANS HOT, )XenaTenbHO HakNMoHHY. Ecnmn Horv He UMerT HaaeXXHOM
onopbl, 3TO HENpPeMeHHO BeAeT K HapyLeHW OCaHKM W YTOMIIEHMIO MO3BOHOYHMKA.
YpobHo, koraa komnbtoTepHas mebenb (cton n paboyee Kpecrno) UMerT cpeacTBa Ans
perynupoBku no BeicoTe. B aTom criyyae npoue AobuTbCA ONTUMANbHOIO NOMOXEHUS.

KnaBuaTtypa gomkHa ObiTb pacnofioXeHa Ha TakoW BbiCOTe, YTOObl Manbubl pyK
pacrnonaranucb Ha Hel cBoboaHo, 6e3 HanpshkeHus. [Ona paboTbl pekoMeHayeTcs
NCNonb30BaThb crneunarnbHble KOMMbIOTEPHbIE CTOMbI, UMEIOLLME BbIABUXKHbBIE MOMOYKM ANS

KnaBmaTypbl.
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PEryRHpYEMaR BHICOTA KRIBHATYPA KA NOBEDX
KKK HOCTH CTONa
L =

PACCTORHME OT a3
110 MOHHTOPA

s

\
\

12-15m

PErYNUPYEMAA BbICOTA CH- = N
NEHMA W NOIOKOTHHKOR CTYMHM CTORT Ka Nany YCTORUHBLIE HOXKH CTONA

Mpn pnutenbHon paboTe C KnaBMaTypon BO3MOXHO YTOMIIEHUE CYXOXWUNUN
KNCTEBOro cycTaBa. M3BeCTHO Tsbkenoe npodeccroHanbHoe 3aboneBaHne — KUCTEBOW
TYHHESNbHbIN CUHAPOM, CBA3AaHHOE C HEMPaBUIbHLIM MOMOXEHNEM PYK Ha KrnaBmaTtype.

Mpn paboTe C MbilWbIO pyka HE OOIMKHA HAaXOAUTLCA Ha Becy. JIOKOTb pyKU Uin XOTS
Obl 3ansacTbe [OOSMKHbI MMeTb TBepayk onopy. Ecnm npegycmoTtpeTtb Heobxoaumoe
pacnonoxeHve paboyero crona u kpecna 3aTpyAHUTENbHO, PEKOMEHAYETCS MPUMEHUTb
KOBPUK N9 MbIWKW, UMEIOLWMIA cneumanbHbIi ONopHbIN Banuk. Hepeakn criydam, korga B
nouckax onopbl Ana pykn (0BblMHO npaBon) pacnonaralT MOHUTOpP COOKy OT
nonb3oBaTens (COOTBETCTBEHHO, crieBa), 4Ttobbl OH pabotan BnonobopoTta, onupas
NOKOTb UNK 3ansiCTbe NPaBOW PYKU O CTOS. JTOT npuemM Hegonyctum. MoHUTOp OOMmKeH
06s13aTenNbHO HAXOANTLCA NPAMO Nepes Nonb3oBaTenem.

TpeboeaHus Kk op2aHu3ayuu 3aHsImMuu.

OKpaH MOHMTOpa — HE EeAMHCTBEHHbIN WMCTOYHUK BPEOHbIX 3MNEKTPOMAarHUTHbIX
N3ny4yeHun.

MoHuTOp KOMNbIOTEPA criedyeT pacnonaratb Tak, UToObl 3aAHEN CTEHKOW OH Obin
obpalleH He K nasM, a K CTeHe MOMeELLEHUs. B KOMNbIOTEPHbIX KIaccax, MMEKLMX
HECKOSIbKO KOMMbIOTEPOB, pabounme MecTa [OMMKHbI pacnonaratbCs Mo nNepumeTpy
NoMeLLEeHNs, OCTaBnsas CcBOOOAHbIM UeEHTp. [Mpu 3TOM OOMNOMNHUTENBHO HEeobxoaumo
NpoBEPUTb Kaxaoe n3 paboynmx MecT Ha OTCYTCTBME MPSMOro OTPaXKEHUs BHELLHMX

WCTOYHUKOB OCBeLLeHns. Kak npasuno, nobuTbcss 3TOro Ans BCeX pa6oqu MecCT
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OOHOBPEMEHHO [OCTAaTOMHO TpyAHO. BO3MOXHOe pelueHWe COCTOUT B MCMONb30BaHWUK
LUTOP Ha OKHaxX WM MPOAYMAHHOM pa3MEeLLEHUN WCKYCCTBEHHbIX WCTOYHMKOB OOLLEro u
MECTHOIO OCBELLEHNS.
CunbHbIMU UCMOYHUKaMU 3NEKTPOMArHUTHbIX U3Ny4YeHU ABNSIOTCSA YCTPONCTBA
6ecnepeboriHoro nuTaHus. PacnonaraTb UX crieyeTt Kak MOXHO farnblie OT N0CafoYHbIX

MECT nofb3oBaTernen.

L]

[ ] \ []

ool el;
sl el

] |
[] ]
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HenpaeunsHo MpaBumnbLHO

B opraHusauumn 3aHATU BaXKHYHO POSb UrpaeT MX NPOAOIHKUTENBHOCTb, OT KOTOPOM
3aBUCAT NCMXOEU3NONOrMYECKNE HArpy3Ku.

3awmTa nHpopmaumm.

UenoBeky CBOMCTBEHHO owunbatbca. Jlloboe TexHU4eckoe YCTPOMCTBO TaKke
noaBepXkeHo cbosiM, Mnonomkam, BRAMAHUIO nomex. Owunbka MOXEeT MNpPOM30WTM MpU
peanusauumn nboro nMHgpopmaunoHHoro npouecca. Benuka BepoATHOCTb oOWMBKM npwu
KoanpoBaHMM UHopmauun, eé obpaboTke n nepepave. PesynbTaTtoM OWMOKM MOXET
CTaTb NOTEPS HYXXHbIX AAHHbIX, MPUHATUE OLWMBOYHOIO peLLeHns, aBapuiHasi CUTyauus.

B obwectBe xpaHutcs, nepepaértca n obpabaTbiBaeTcsi OrpOMHOE KONMUYEeCTBO
WHpopMaLUM N OTYACTM NOSTOMY COBPEMEHHbIA MUP O4YEeHb XPYMOK, B3aMMOCBS3aH U
B3aMmo3aBucum. WHdopmaums, uupkynupylowas B CUCTEMaxX YMpaBlieHUs U CBA3M,
cnocobHa BbI3BaTh KpynHoMacLuTabHble aBapuu, BOEHHbIE KOHQIMKTbLI, Ae30praHmM3aLumto
AEATEeNbHOCTM Hay4YHbIX LIEHTPOB M nabopaTopuii, pasopeHne GaHKOB M KOMMEPYECKMX
opraHusauuin. Moatomy MHOOPMALMIO HY)KHO YMETb 3alumiaTb OT UCKaKEHWUs, NoTepw,

YTEYKHN, HenerasnbHOro Ncnosib3o0BaHUA.
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lMpumep. B 1983 200y npousowsio HagoOHeHUe 8 teo-3arnadHou Yacmu CLIA.
lMpuduHOU cman Komrbromep, 8 KOmopkll bbiriu 88edeHbl He8epHble OaHHble O r1o20de, 8
pesynbmame 4e2o OH 0an owubOoYHbIU Ccu2Hasl wWrn3aM, MepeKkpbiearuwUuM pPeKy
Kornopado.

lMpumep. B 1971 200y Ha Hbto-UOPKCKOU Xene3Hou dopoze ucyesrnu 352 eazoHa.
lMpecmynHuk 8ocrosib3oearcs UHgbopmauyuel 8bI4UCIUMEIBHO20 ueHmpa,
ynpaenswoweao pabomol xenesHol dopoau, U udmMeHus adpeca Ha3HayeHusi 8a20HO8.
HaHecéHHbIU yu,epb cocmasus bonee murnnuoHa 0osinapos.

Pa3BnTre NpOMBbILLNEHHbLIX NPOU3BOACTB, MPUHECNO OrPOMHOE KOMNMYECTBO HOBbIX
3HAHWA, W OOHOBPEMEHHO BO3HMKIIO >XenaHue 4YacTb 9TUX 3HaHUW XpaHUTb OT
KOHKYPEHTOB, 3awmwatb ux. MHdopmMaumss gaBHO yxe cTana NpOAyKTOM W TOBapoOM,
KOTOPbIN MOXHO KynuTb, NpogaTb, OOMEHSATb Ha YTO-TO Apyroe. Kak un BcAkun ToBap, OHa
TpebyeT NpMMeHeHus creLumanbHbIX MeTOA0B A5 0becneyeHns COXpaHHOCTMU.

B wHdopmaTuke B Haubornbllen CTENEHW paccMaTpuBalOTCA OCHOBHbIE BUAbI
3aWwmTbl MHopMaumn Npu paboTte Ha KOMNbIOTEPE U B TENEKOMMYHUKALMOHHbIX CETSIX.

Komrnbromepbl — 3TO TEXHMYECKME YCTpOWCTBa Ansi ObICTPOM U TOYHOW
(6e3owmnboyHON) 06paboTkn GonbLNMXx 0O BLEMOB MHpOPMaLMK camoro pasHoro snga. Ho,
HECMOTpPSI Ha MOCTOSIHHOW NOBbILIEHNE HAOEXHOCTM UX paboTbl, OHU MOTYT BbIXOOUTb U3
CTpos, nomaTbCs, Kak W nwobble [OpyrMe YCTPOWCTBA, CO34aHHbIE YENOBEKOM.
MporpammHoe obecneveHme Takke co3gaeTcs NoabMmn, CNoCobHbIMM ownbaTbCA.

KoHCTpykTOpbl M pa3paboTynkm annapaTtHOro u nporpammMHOro obecnedeHus
npunaratT Hemaro ycunun, 4tobbl obecneunTb 3amnTy MHOpMaLun:

- oT cboeB obopynoBaHuS;

- OT CNyYanHOW NOTEPU UK UCKaXXEHNST MHOPMaLMK, XpPaHSLWENcst B KOMNbOTEpE;

- OT NpeAHaMepPEeHHOro UCKaXKeHUs1, MPoM3BOANMOro, HanpuMep, KOMMbITEPHbLIMU
BMpYyCaMU;

- OT HEeCaHKUMOHMPOBAHHOrO (HemneranbHOro) Aoctyna K WHdopmauun (eé
NCNonb30BaHMs, UBMEHEHUS!, pacnpPOCTPaHEHNS ).

K MHorouncrneHHblM, ganeko He 6e300MaHbIM owmnbKam KOMMNbLITEPOB AoDaBuiach
N KOMMblOTEPHAA MNPEeCTYMHOCTb, rpo3silas nepepactu B npobnemy, 3KOHOMUYECKME,
NONUTUYECKMNE U BOEHHbIE NOCNEACTBUSA KOTOPOM MOTYT CTaTb KaTacTPOUYECKUMN.

Mpn 3awmTte nHdpopmaumm oT cboeB 06OpyoOBaHMS MCMONb3YKTCA credyruue

OCHOBHbIE MemooblI:
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- nepuoauyeckoe apxvBupoBaHWe nNporpamMm W AaHHbiX. [lpudem, nod CNoBoMm
«apXuBMpOBaHME» NOHUMAaETCS KaK co3aHne NPOCTON pe3epBHOM KOMUKU, Tak U co3gaHue
KOnuu ¢ npeaBapuTenbHbIM cXXaTnem (Komnpeccuen) nigopmaumm. B nocnegHem crnyyae
NCrnonb3ylTcs cneyunanbHble Nporpammbl-apxmsatopsl (Arj, Rar, Zip v gp.);

-aBTOMaTnyeckoe pesepBupoBaHue hannos. Ecnn o6 apxmBuMpoBaHUM OOSKEH
3aboTuTbCA caM nosb3oBaTernb, TO MPU UCMNOSIb30BaHMM NPoOrpamm aBTOMaTU4EeCKOro
pe3epBMpOBaHNA KOMaH4a Ha coxpaHeHue nboro danna aBTomaTu4eckn aybnmpyertcs
n avn coxpaHsieTca Ha [OBYX aBTOHOMHbIX HOCUTENAX (Hanpumep, Ha ABYX
BMHYecTepax). Bbixog u3 cTpoa OOHOroO U3 HUX He NPUBOAUT K MOTepe WHgopmauuu.
PesepBupoBaHue ¢ainoB LUMPOKO NCNOMb3YEeTCs, B YaCTHOCTU, B GAHKOBCKOM Aene.

3awuma om crny4yaliHoOU nomepu usu UCKa)keHUs1 UHghopmayuu, xpaHsauweucs
e KoMnbromepe, ceooumMcsi K criedyrouwum memoodam:

aBTOMaTU4YeCKOMY 3anpocy Ha MoATBEPXAEHWEe KOMaHAbl, MpuBOAsLWEN K
N3MEHEHNIO COOEPXKMMOro Kakoro-nnbo danna. Ecnm Bbl xoTUTe yaanuTb dann mnm
pa3mMecTUTb HOBbLIN painm NOA4 MMEHEM YXXe CyLIEeCTBYIOLIEro, Ha 3KpaHe aucnnes
NosIBUTCS AMarnoroBoe okHO ¢ TpeboBaHMEM NOATBEPXKAEHUS KOMaHAbl MO0 €€ OTMEHDI;

yCTaHOBKe crneuunarnbHbiX aTpubyToB LOKYMEHTOB. Hanpumep, MHOrMe nporpammbl-
pefakTopbl NO3BONAT caenaTb AOKYMEHT OOCTYMHbIM TOMbKO ANA YTEHUS WU CKPbITb
hann, caenas HeQOCTYNHbLIM €ro Ms B NporpaMmmax paboThbl ¢ hannamu;

BO3MOXHOCTWU OTMEHUTb MnocregHue aencTteusi. Ecnu Bbl pegaktupyete OOKYMEHT,
TO MOXeTe nonb30oBaTbhCs YHKUMEN OTMEHbl NocnegHero OencTBua Wnu  rpynnbl
AENCTBUIA, UMEIOLLIENCS] BO BCEX COBPEMEHHbIX pegakTopax. Ecnn Bbl owumboyHo yganunum
HY>XHbI pann, TO cneuuwanbHble NporpaMmbl MO3BOMSAOT €ro BOCCTaHOBUTb, MpaBAa,
TONbKO B TOM Crlydae, Korga Bbl HUYEro He yCcnenu 3anucatb NoBepX yAaneHHoro ganna;

pasrpaHMyeHno AOoCcTyna nonb3oBaTenen K pecypcam annoBon CUCTEMB,
CTPOroMy  pasgeneHuld CUCTEMHOrO WM MNONb30BATENbCKONO  pPeXuMMoB  paboThl
BblYUCIIUTENBHON CUCTEMBI.

3awuma uHpopmauuu om npedHaMepPeHHO20 UCKaXeHuUsi 4acTo elle
Ha3blBaeTCs 3alUUTON OT eaHOasIu3Ma.

[Mpobriema eaHdanu3ma 3akn4yaeTca B MNOsSIBNEHMM Takux ©OeacTBumr, Kak
KOMMbIOTEPHbIE BUPYCbI 1 KOMMbIOTEPHbIE YepBakM. Oba aTux TepMmmHa npugymaHsl 6onee
Ana NpuBneYeHns BHMMaHUS obLlecTBEHHOCTU K npobrneme, a He ana ob6o3HavyeHust
HEKOTOpPbIX NPUEMOB BaHAanNn3ama.

3awuma om supycoe:
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- obLwme MeToabl 3alMTbl UHPOPMAaLUK, KOTOPbIE NOJSIE3HbI TAKXKE Kak CTpaxoBka OT
dU3N4eCcKorn nopyMm AOUCKOB, HenpaBWUibHO paboTarwwmx nporpaMMm UM OWMUBOYHbIX
JENCTBMI NONb30BaTENS;

- NpodmnakTMyeckne mepbl, NO3BOMSKOLWME YMEHbLUNTL BEPOATHOCTb 3apaKeHWUs
BUPYCOM;

- cneunanuanpoBaHHble aHTUBMPYCHbIE NPOrpaMmsl.

MHo2cue  mMemodbl  3awumbsl  UHopMauuu Om  HeCaHKUUOHUPOBaHHO20
(HenezarnbHO20) Oocmyrna 803HUKIIU 3a00s120 0 r0sI8/1EHUS KOMIbHOMEPOS.

OaHuM 13 Taknx METOO0B ABNSETCS wughpoeaHue.

Mpobnema 3awmTbl MHOPMaLMM NyTEM e€ NpeobpasoBaHus, UCKMIOYAOLWEro eé
nNpoYTeHME MOCTOPOHHMM JNNLOM, BOSIHOBana 4eroBeYecKMin ym C AaBHUX BPEMEH.
Wctopus kpuntonorum (kryptos — TanHbI, logos — Hayka) — poBecHMUa MCTOPUM
Yyenoseyeckoro s3blka. bonee TOro, MMcbMeHHOCTb cama no cebe 6Obina BHavane
Kpuntorpadny4eckon CUCTEMOWN, TaK Kak B OPEeBHUX oObLiecTBax €l Bnagenn TOSbKO
n3bpaHHble. CBsweHHble kHurn [OpesHero Erunta, [dpeBHen WMHOMM TOMYy npumepsbl.
Kpuntonorns pasgensetrca Ha [Ba HanpaBfeHuss — KpunTorpaduio U KpunToaHanua.
Llenn atnx HanpaBneHun npamMo NpoTUBOMNONOXHbI. Kpuntorpadpmna saHMMaeTcs NoMCKoM
N unccnegoBaHMEM MeTodoB WwndpoBaHus UHgopmaummn. OHa [OaéT BO3MOXHOCTb
npeobpasoBbiBaTb MHOPMaLMIO TakMM 0BpasoM, 4YTO €€ npoyTeHue (BOCCTaHOBMEHME)
BO3MOXHO TOMbKO Mpwv 3HaHun knoda. Cdpepa WHTEpecoB KpunToaHanusa —
nccnegoBaHne BO3MOXHOCTEN paclumngpoBkm nHpopmaumm 6e3 3HaHUS KITYen.

ApyrmmM BO3MOXHbIM METOAOM 3alunTbl MHOPMALMM OT HECAHKLMOHUPOBAHHOMO
A0oCTyna ABnaeTcs npuMeHeHue napoJied.

lMaposiu no3BOMAKT KOHTPONMPOBATb [OOCTYN KaK K KOMMblTepaM, Tak U K
OTAEeNbHbIM NporpammamM unu dgannam. K coxxaneHuto, nHorga naposib yaaetcs yragaTtb,
Tem 6onee, YTO MHOrME MOMb30OBATENN B KayecTBe Napofier UCNOoSb3ylT CBOU MMEHA,
nMeHa 6nm3skux, AaTbl POXKAEHMS.

CywecTBylOT nporpamMmHble CpeactBa OT  «BCKpbITUSI»  naponen. Ytobbl
NPOTMBOCTOSATbL MNOMbITKAM yragaTb Naposflb, OMepauuoHHble CUCTEMbI MOryT ObiTb
CrpOEeKTUpOBaHbl Takmm obpasom, 4TOObl OTCnexuBaTb Crnyyan, Korga KTo-TO
MHOrOKpaTHO ynoTpebnsieT HenogxoadwmMe naponu (nepsbi Npu3Hak noabopa 4yxoro
naponsi). Kpome T0ro, onepaumoHHas cuctema MoxeT coobLaTb KaxgoMy nonb3oBaTento
B Hadane ero CeaHca, Korga B nocrieHvMnM pas Mcnonb3oBanacb ero y4étHas 3anuchb.

OTOT MeTo[ MO3BOSISIET MOSIb30BaTESO 06Hapy>KI/ITb cnydan, Korga KTto-TO pa60Tan B
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cucteme nof ero umeHem. bonee cnoxHasa 3awmrta (HasbiBaemasi JIOBYLUKOW) — 3TO
co3faHve y B3MOMLUMKA WANI03UN YCMELWHOro AoCTyna K UHgopMauun Ha Bpems, rnoka
naeTt aHanua, oTkyaa NnosiBUNCH 3TOT B3NTOMLLUMK.

OgHon wn3 pacnpocTpaHEéHHbIX (OPM HapyLeHus WHGOPMaUMOHHOro mnpaea
ABNAETCA HEe3aKOHHOEe KOMMpOBaHWE MporpaMM M OaHHbIX, B YACTHOCTM HaXOASLWMXCHA Ha
KOMMeEpPYECKN pacnpoCTpaHAEMbIX HOCUTENAX MHAOPMaLMK.

[Ana npepoTBpalleHna HerneranbHOro KonMpoBaHWA  anrioB  MUCMOSIb3YHTCA
crieumarnbHble MporpaMMHo-annapaTHble Cpe[cTBa, Hanpumep «3MeKTPOHHbIE 3aMKW»,
noseonswwue caenatb ¢ gUckeTbl He Bonee yCTaHOBIEHHOMO Y1cna Konum, nnn gatowime
BO3MOXHOCTb paboTaTb C MNpPOrpaMMon TOSbKO MNPW YCIOBUW, YTO K cheuuanbHoOMy
pasbeéMy CUCTEMHOro 6noka MOAKMIYEHO YCTPOMUCTBO (OBBLIMHO  MUKpoOcxema),
noctaensiemMoe BMecCTe C feranbHbiMM Konuamu nporpamm. CyllecTBylOT W gpyrue

MeToabl 3alnTbl, B YaCTHOCTU, aAMUHUCTPaTUBHbIE N NMPAaBOOXPaHUTESIbHbIE.

BbinonHeHne I'IpaKTI/I‘-IeCKOIZ pa6OTbI He npegycMaTpuBaeT BbiCTaBlieHNE OLEHOK

Bonipocsi 0nisi camonposepKu

1. MNepeyncnuTe OCHOBHbIE HEraTUBHbBIE NOCEeACTBUSA paboTbl 3@ MOHUTOPOM

2. OB6bACHMTE Lenb 3ProHOMUKN

3. YTo aBnsgeTca CUNbHbIMU UCTOYHUKAMMW ANIEKTPOMArHUTHbIX U3My4YeHUn?

4. MNepeuncnnte OCHOBHblE METOAbl, UCMOSIb3yeMble NpU 3alumnTe MHopmaunmn ot
cboeB obopyaoBaHus.

5. Kakve metoabl 3amThl MH(pOPpMaLUn CyLLLECTBYIOT B COBPEMEHHOM MUpe?

6. Kakne meTtoapbl NPUMEHSIIOT ANS 3alUMTbl OT BUPYCOB?

Mpaktnyeckoe 3aHATME Ne3 O6pasoBaTenbHble MH(POPMALUOHHBLIE pecypcChbl
KMPK. OnektpoHHasa bubnuoTteka

Llenb 3aHsmus: Hay4YnTbCA NOJ1b30BaTbCA O6pa3OBaTeﬂbelMM I/IH(bOpMaLWIOHHbIMI/I

pecypcamMun, NCKaTb HYXHYIO I/IHC*)OpMaLI,I/II-O C X NOMOLWbIO.
UcxodHbie aaHHble.'KOMI'Ib}OTep C BbIXOOOM B MHTEPHET

CodepxxaHue u rnopsi0ok 8bINo/IHEHUS 3a0aHUus;
M3yunte TeopeTmyeckyto 4acTb
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BbinonHuTe Bxoa Ha cant do.kmrk.ru

TeopeTnyeckasa 4yacTb

Moa obpasoBaTenbHbIMU MHAOPMaUMOHHLIMU pecypcamu NOHUMAKOT TEKCTOBYIO,
rpacpmyeckyto 1 MynbTUMEOMMHYK0 WHOPMaUUIo, a TakKe WCMNOSIHAEMble Nporpammbl
(anctpmbyTtmBbl), TO €CTb 3NEKTPOHHbIE PECYPCbl, CO34aHHble chneumnanbHO Ansd
MCcnonb30BaHMsA B npouecce obyyYyeHUa Ha ornpeaeneHHonm cTyneHn obpasoBaHua U Ons
onpeaenéxHHon npeameTHom obnacrtu.

K ob6pasoBaTenibHbIM 3MNEKTPOHHbIM pecypcaMm MOXHO OTHEeCTU: — Yy4yebHble
Matepuasbl (3NIEKTPOHHbIE YYeBHUKKM, y4ebHble nocobusi, pedepaTbl, AUNIOMbI), —
y4yebHOo-meToaMYECKME MaTepuanbl (3NEKTPOHHbIE METOAUKM, y4yebHble nporpammbl), —
Hay4YHO-MeToamyeckme (gucceptaumn, kaHguaatckme paboTbl), — OONOMHUTENbHbIE
TEKCTOBbIE N UNNOCTPATUBHBIE MaTepuansl (nabopaTopHble paboTbl, NEKLMn), — CUCTEMBI
TECTUPOBaHUA  (TeCTbl — 9NEKTPOHHAas NpoBepka 3HaHWW), —  ONEKTPOHHble
MONHOTEKCTOBblE OMBNMOTEKN; — ONEKTPOHHble nepuoanyeckme usgaHus  cdepbl
006pa3oBaHns; — ANEKTPOHHbIE OrflaBfIeHNsa U aHHOTaLMK cTaTen NepnoandecKknx n3gaHum
cdepbl 06pa3oBaHnst, — ANIEKTPOHHbIE apXMBbI BbIMYCKOB.

Mpn paboTte c obpasoBaTeribHbIMU pecypcamu MOSABASKOTCA Takue MOHATUA, Kak
cybbekT n o06bekT 3Tux pecypcoB. CyObekTbl WHPOPMALMOHHOW OEATENbHOCTU
KnaccmdumumpyoTcsa cregyowmm obpasom:

— cybbekT, cosgaromn obbekTbl (Bce nonb3oBaTeny obpasoBaTenibHOM CUCTEMBI -
npenogasaterb, CTYAEHT);

— CyObekT, wucnonb3ywwmnn obbekTbl (Bce nonb3oBatenn obpasoBaTesibHON
cUCcTEMbI);

— CcybbeKkT, agMuHUCTpUpyloWMn 0bbekTbl, TO ecTb obecneyuBaloWwmnn cpeay
paboTbl C 06beKTamMu Apyrnx cybbeKkToB (a4MUHUCTPATOPbLI CETK);

— CYyOBLEKT, KOHTPONUPYHOLLUIA UCNOSTb30BaHWE 0OBLEKTOB CyObeKTaMn (MHXEHEPDI).

O6pasoBaTtenbHble pecypcbl KMPK — cant do.kmrk.ru — cepBep ANCTaHUMOHHOIO
oby4eHuns.
Bxopn Ha cepBep anctaHuuoHHoro oby4vyeHus KMPK

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

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

DaKynsTeT NEPENOAroTOBKM (1)

Kypckl NoBbIWEHWA KBANUPUKALIMW (1)

O6bABNEeHUA canTa

Bxoo B
CUCTEM

= MuctaHymoHHoe obyyeHne KMPK

CepBep ANCTaAHLNOHHOTIO O

KaTeropuu KypcoB

MHopMmaLMOHHbIE CUCTEMBI
CynoBoanTenbckoe oTaeneHune
PagunoTtexHuyeckoe oTaenexHune
3nekTpoMexaHnJYecKoe oTaenexHne
MpomMbILLNeHHOe pLIDONoBCTBO
3KOHOMUYEeCKoe oTaAeneHne
OpraHusauus nepeBo3oK 1 ynpasnet
TexHonorns NpoayKLMu obLLecTBEHK

B npaBoOM BeEpPXHEM YrJly pacrnosioXXeHa MH(bOpMaLI,VIFI Bbl He Bownun B CUcCTemy.

Haxmunte Bxoa.

B nosBuBLUMECA NONS BBECTUM CBOU JIOTUH U naposjib 1 nocne ayTeHTI/ICbVIKaLI,VIVI

(NnpoBepkn, MmeeT N nosib3oBaTesieM C 3asBfEeHHbIM FIOTMHOM MpPaBO Ha JOCTyn B
cuctemy) BoMTU B cuctemy. ocne Toro, kak Bel 3angete B Cuctemy, B BEpXHEM NPaBOM
yrny nosiBATCA CTpoka C Bawum mmeHem «Bbl 3awnn nog umeHem: Bawm uma u
dhamunua».B LeHTpe cTpaHuubl pacrnonaralTcs Kypcbl, K KOTOPbIM Bbl MMeeTe OOCTYyn.
UTo6bl 3aT B KypC, HEOBXOANMO KIMKHYTb MbILBIO MO €r0 HAa3BaHMIO.

JInyHbIN Npodunb Nnonb3oBaTens

Mocne aBTopuM3aumm oTkpbiBaeTca JIMyHbIN KabuHeT nonb3oBatens. B gomaiuHen
cTpaHuue JinyHoro kabuHeTa Nonb3oBaTENO AOCTYNEH TONbKO TOT KypC, Ha KOTOPbIN OH
3anucaH ¢ ponbio crnywaTens unu npenogasaTtend Kypca.

WHTepdenc JlmyHoro kabuHeTa nonb3oBaTens MHTYMTUBHO MNOHATEH. CTpaHuua
pasgeneHa Ha TpuU BepTMKamnbHble 06MacTu: NaHenb HaBurauum (Ha PUCYHKE HWXe -
uncppa 1),
oTobpaxalTca AOCTYMHble KypCbl U

naHenb, B KOTOPOW

pacnucaHue (umdpa 2) u obnactb Bxon

[IOMOSTHUTESbHBIX 3MEeMEeHTOB. oo e (ionenormna |
JononHuutenbHble  3MemeHTbl o napons Je—— nonenapons |
YMOMYaHUIO  COCTOAT M3  BIIOKOB: i e (nonva mxona |

LokymeHm ynipaernsemcs rpco

IMposepb akmyasnbHOCMbL 86pCuU | 8 Bawew Oy
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NMonb3oBatenn Ha caute (undpa 3), O6bmMeH coobweHuamu (uncpa 4), wn
MpepcTosiwme cobbiTUA (Unpa 5).

CtpaHnuy JlnyHoro kabuHeta nonb3oBatens COO MoxeT HacTpouTb MO
cobcTBEHHOMY yCMOTpeHuto. [na 3Toro npegHasHadeHa kHomnka HacTpoutb 23Ty

CTpaHuLy, pacnosioXXeHHas B BepxHeM npasom yrny (umdpa 6).

q

MUK E3HHET 6 {ALTROUTE 3TY CTRARMALY
JIHMHEIA RAGHHET MIDENEAHHE 5 MHHYT
ACREWHAA CTRAHMYE 1 linge 2 3 . "'l'l -
. £TR Hnaro
UMIARE CAHTOES
- e - Sort by dates  Sort by courses
4 ET HOBLK CODEALLEHHR
IIaneas
HABHT AITHH
” T CTORL i
o upcaming actiies cs 5
ATH K KANEHAEPI
B
,:[OCT‘\T[HBIE' KYPCEI J ,:[OHOJHIITP..—IBHBI?

I TeMeHTEI

B npaBom BepxHEM Yrry CTPOKM 3arofioBka CUCTEMbl AUCTAHLMOHHOIO OBy4YeHus
PacrnonoXeHbl 3MEMEHTbl, MO3BONSAOLWNE OCYLLECTBUTb ObICTPLIA Nepexod B JUYHbIN
KabuHeT, Ha cTpaHuUy MHGOPMaUUM O fonb3oBaTene, K OueHkaMm, K CcoobLeHusM, K
yBEOOMITEHMSIM W HacTporkam. 34ecb e Mofb3oBaTeNlb OCYLUECTBISIET BbIXod W3

CUCTEMDbI.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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CooblleHnA Hoeoe cooOWeHKE .

NdHBIA Ka0KWHeT

Crgnedt JowsonsHMK

3npaecTeyiTel PasbacHUTE, NOMANYIACTS, K3k GyneT

PGOAATE... O none3ogaTene
DI EHKK
CooBweHKA
HacTponki
Breixog

Bca nHgpopmauma o nonb3oBartenie xpaHutcs B ero npocdumne. lonb3oBaTtens C
PONnbIO «CryllaTenby MOXET NpocMaTpMBaTb TOMbKO AOCTYMHYH MHGOpMaumo o nobom
nosib3oBaTterne. [ns 3Toro 4OCTaTOMHO KMMKHYTb MbIWbK Ha ero oaMuimm M UMeHU Ha
nodown cTpaHuue canTta.

PepaktnpoBatb uHdopmMaunio o cebe mMoxeT nwbor nonb3oBatenb. KnvkHyB
MbILbIO Ha ccbinky «O nonb3oBaTene» MOXHO YBUAETb JIMYHYIO MHAOPMAUMIO Tak, Kak ee
BUOAT BCe nNoceTuTenu camnta.

M3aMeHeHMe nU4YHbIX AdaHHbIX N0 ccbinke «HacTtponkny - «PepaktnpoBaTb
MHdOpPMaUUIO» AOCTYMHO TONbKO CaMOMY MONb30BaTENIO M aAMUHUCTPATOPY canTa.

CtpaHuua npodmna ons peaakTmpoBaHua MHopMaunmn coaepxmTt obsasaTenbHble
nosis 1 nons, KOTopble NOMNb30BaTENb MOXET 3aMnOfIHATbL N0 COBCTBEHHOMY YCMOTPEHUIO.
Tpu OCHOBHbIX 06s3aTeNbHbLIX MOMSA 3anoSfHAKTCA aBTOMAaTUYECKUM MpU perncrpauun
nonb3oBaTens agMMHUCTPATOPOM canTa. JTO Nons:

- nms;

- hamunus;

— agpec 3ANIEKTPOHHOM NOYThI.

OcTtanbHble Monsi  MOXHO  pedakTupoBatTb. PaccmoTpym  nons, KoTopble

NnoJib30BaTESb 3anoJIHAET U peaaKTUpyeT CaMOCTOATES1bHO.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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~ OCHOBHbIE
WM * CTyaeHT
DamMunua = JADUEONBHAE
Anped aNeKTpOHHOA NOYTHI # tutor-dad@imail.ri
MokassIBaTE 2/PEc ANSKTPOHHOA HUkory HE NOKSALEETL WO ApEC ANEKTROHHDIA NOMTEL *
noYTLI
Fopea | CuMGEpONOnG
BulGepuTe CTRPAHY Foccua A
Yaceoeon noac Yacoeon nodc cepsepa (EsponalMockea)
onuecadne (7 fsal «\B 1li=]i= 0 B E o

MN3o6paxeHue nonb3oBaTens: 4o0aBnseTcsa nofb3oBaTenem rno XenaHuto.

[Ons no6aBneHus otorpadumn KNUKHUTE NO 3HAYKY L B pasgene «M3obpaxeHune
nonb3oBaTens» unu nepetawmTe dann ¢ Bawum nsobpaxeHmem B none Ans 3arpysku.
dopmaT rpaduyeckoro davna JPG unm PNG. WM3obpaxeHne 6ynet obpesaHo Ao

kBagpata pasmepom 100x100 nukcenen.

~ MzobpaweHie nonesosaTens

Texyuee vaoSpaxerne Mo

Homoe 1oBpLKEKIle =.| MmN DA OB LD GARnrE; SOOMBENT, MENTHMANGE DS KOMTET B0 MEVRPErIE i GaRns; 1

el = =

Bm | =

» e Fede

,“ ;

3 nepemEwgaang

L i
PP JLag sagayan nepet anpe Sain coga

OnHGaHNE 130 GRaKEHIA

Yl ononHUTENEHE A MHG OpMaLNA 0 UMEHK

iHTEpECHI

-IHeoﬁﬂsaTenbﬂoe

Mpn HeobxoaMMOCTM BHECEHUA AOMNONMHUTENbHOW WHdOPMauun B npoduns,

packponTe COOTBETCTBYIOLLNE MNOSIS.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuUU Mo opuauHaly, xpaHsuwemycs 8 1C: Konnedx
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HononHntensHaa uHdhopmayna ob nMeHn
HmA - q:ouemuecxaﬁ 3anUuck
QamMunKuA - q:oue'mqecxaﬁ 3anUuck
OT4ecTBO MK ETOpOE MMA

AnbTepHaTUBHOE UMA

OononHutenbHasas wuHdopmauma o6 wuMeHU: o0si3atenbHbiM Ans  nbdoro
nonb3oBaTtens aBnseTca 3anonHeHue nons OT4ecTBo.

BHelwHMX BUA KypcoB U HaBUrauus

lMepexoa no cCbiNKe C Ha3BaHMEM Kypca OTKPbIBAeT CTpaHuUy COOEPXUMOro
y4yebHon nporpaMmmbl.

B naHenu HaBuraumm otobpaxkaeTcst CTpykTypa Kypca. Nepexoq no nobon cebinke
B NIeBOW NaHenu OTKpbiBaeT CTpaHuLy C COOEPXMMbIM COOTBETCTBYIOLLErO MOAYNS.
(Monb3oBatenb MOXeET NepenTn K nbomMy 3NeMeHTy MOAynsi HENoCPeACTBEHHO CO

CTpaHMUbl Kypca U1 ¢ NaHenn Haeuraumm).

= [mcTaHuymonHoe obyuenne KMPK - a4 ®

NHYHBIE @AKNEI
CBO[KA MO KYPCAM

Her s caworo dhasina

NONbL30BATENM HA
CAWTE

MOCAEQHME SHAYKH

b - A ¥ Bac Her 3Hauko8 ANA

dyukimoHansHbe LIeHTpalbHbL GI10K HHpOPMaIIHOHHEIE
OMOKH OIIOKH

®yHKUMOHamNbHbIE GJIOKU:

SnemeHmsl Kypca - 6ok COAepPKUT KaTeropmm Tex a1eMeHTOB, KOTOpble AOCTYrMHbI
B HACTOSILLMIA MOMEHT B Kypce (popyMbl, pecypcbl, 3agaHus, TeCTbl U T.4.);

Mou Kypcbl — oTOGpaXkaeT CNMCOK AOCTYMNHbIX MNOSb30BaTENO KYpPCOB.

MHdopmaumoHHbIe 60KK:

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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HosocmmHol ¢popym — oTobpaxaeT nocnegHne coobLleHns, KOTopble NOSBUNNCH B
HoBocTHOM (hopyme.

KaneHO0apb — copepXut fOaTbl, CBA3aHHble C rpadukoM BbINOSTHEHUS YYEOHbIX
3afaHui, AHW OTMEYEHbl pasHbiMU LIBETAMMU.

lMonb3o0eamenu Ha catime -oTobpaxaeTcs CNUCOK YY4aCTHUKOB Kypca C yKaszaHueM
BpEMEHM NOCIeAHEro NoceLLeHus.

LleHTpanbHbIN GNOK:

OTobpaxaeTcsa cTpykTypa Kypca. lMepexog no nwobon ccbinke B NEBOW MaHenu
OTKPbIBAET CTpaHuLYy C COAEPXUMbIM COOTBETCTBYHOLWEro moayns. lNonb3oBaTtens MoXeT
nepentn K nbomMy anemeHTy Moayns HEenoCPeACTBEHHO CO CTpaHuuUbl Kypca WM C
naHenun HaBuraumu.

MpeameTHbIN MoAyIb pa3duT Ha TeMbl. Kaxkgasa Tema MOXeT BKIKOYaTh MaTtepuansl
NEeKUnn, npeseHTauuoHHble MaTepuanbl, 3agaHust  AOns  NpakTU4eckon  paboThl,
KOHTPOJSIbHbIE  BOMPOCbI  Afs  CaMOMNPOBEPKW, pPEKOMeHAyeMble WHPOPMALMNOHHbIE
WUCTOYHUKM WM WUTOTOBbIN KOHTPONb. OUEHKM 3a BbINOSMIHEHHbIE 3adaHWs 3aHOCATCA B
Tabnuuy OuEeHOK aBTOMaTMYECKN UK NpenofaBaTeneM, KypupyoLwmMm COOTBETCTBYOLLMIA
Moaynb.

MHdpopmaunio 06 oueHKax, MOMyYeHHbIX 3a OCBOEHWE Mporpammbl 00y4eHus,
Kakgblh nonb3oBaTeflb MOXET MpOoCMOTpeTb, BblOpaB nNyHKT «OueHkn» B nNaHenu
HaBuraumMm Kypca, WAM LEeNKHYB Ha TakoM >Xe MNyHKT BbiNajatollero MeEHK CBOEero

npocuns:

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

HomMawHAA cTpaHuya
O none3oearene

CTpaH4Ubl cadTa

Mow kypchl CueHKK
Kypcbl MKT 02 ~
g CoobweHna
Y'Y ACTHIAKIA
3HaYKM HacTporkm
KOMOETEHL MK
(U EHKM
- Bbixoq
OnMcaHKe Nporpamme
O6yueHune Ha Kypce
ONCTaHUMOHHBLIM KypCc — 3TO Habop TemaTuyeckux Moaynen, B KOTOPbIX

pasMeLLEeHbl PeCYpPChbl U UHTEPAKTUBHbIE 3N1eMEHThI Kypca.

Pecypcbl — 3TO npeactaBrieHne TEOpPETUYECKOro maTtepuana kypca. mmn moryt
OblTb: TEKCTbl JEKUMA; WNMKOCTPATUBHBLIN MaTtepuan (kapTbl, CXeMbl, Anarpammbl,
dopMynbl, BEG-CTpaHuLUbl); ayano- 1 Buaeodansbl; aHUMaUVUOHHbIE POSIMKK, CCbISTKKU Ha
pecypcbl MHTepHeTa u T.0.

YyebHble maTepuanbl He0bXo4MMO BbINOSHATL NOCNeaoBaTeNbHO, OCBaMBasi X B
CPOKM, YyKasaHHble npenogasatenemMm. WHdopmaumio MOXHO npovntatb C 3KpaHa,
pacnedaTtaTtb UK COXPAHUTbL €€ Ha CBOW KOMMbIOTEP.

MHTepaKkTMBHbIE 3N1eMEeHTbI NO3BOSISAT akKUEeHTMPOBaTb BHUMaHNE Ha OTAENbHbIX
dparMeHTax wu3y4yaemoro wmaTtepuana, MNpoBepPUTb YPOBEHb 3HAHUW, OpPraHW3oBaTb
B3aMMOOEeNCTBMe CTYAEHTOB ApYyr C APYroM v C npenopasaTeneM. K anemeHtam Kypca
OTHOCATCA: nekuun, paboune TeTpaaun, 3afgaHus pasnUYHbIX TUMOB, rnoccapumn (cnosapu
no Kypcy), opyMsbl, 4aTbl, ONPOCHI, TECTHI.

Pa6oTa Ha cauTe:

1. [lMponante TecT no Teme. [1nga aToro:

o [lepengute no ccoiike TeCT Mo TEME:

e Haxmute kHOMNKy: HayaTb TecTupoBaHue.

e OTBETbTE Ha BOMPOCHLI TECTa

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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e B KOHUE TecTMpoBaHUs HAXXMUTE KHOMKY 3aKOHYUTb NOMNbITKY
e Haxmute kHonky OTnpaBUTbL BCe M 3aBepLUUTb TECT

BEpHYTECA K RCNETES

CTNpaeuTh BCE W 32ESPLUMTE TECT

e [loatBepanTe OTNpaBKy TecTa.

MoaTeepxaeHve
Crnereosen e oo et
e BepHutecb Ha KypcC
2. [lpaktuyeckue paboThbl npegnonaratT oTrnpaBky npenogasaTernto

BbIMNONHEHHON paboTbl. [nsa aToro:
o [lepengute Ha lNpakTuyeckasn padbota Ne ...

e Haxmute kHonky [lobaBnTb OTBET Ha 3aJaHue.

CocTosHuve oTBeTa

COCTORHNE OTSETa Ha 3aaHHE Hut oo nonbiTim
COCTORHIE OUEHUBHIA He cugtero
Macnegree wamenenie

KOUMERTapuN ¥ OTBETY
KonmerTapin (0)

LoGaBHTE OTBET K3 3aHNE

o [lepeTtawmTe cBon dann B 0b6nactb CO CTPENKOWn

Oteer b Bae Gaiina MaxcuMansHesl pasuep HOBBIX haiinos: Heorp: KOnH4ECTED dannoe: 1

e HaxmuTe kHonky CoxpaHUTb

Bb1600b1 u npednoxeHus o ripodesiaHHoOU pabome

CodepxxaHue omyema:

BbinonHeHue npakmuyeckol pabomsl He npedycmampusaem oueHusaHue.

Bonipochki 05151 caMornpoeepKu:
1 YTto Takoe nHdopmaumnoHHbIe pecypcbl?
2 YTto Takoe obpasoBaTenbHble MHGHOPMALMOHHbLIE PECYPCbI?

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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3 YTto oTHOCUTCA K 06pasoBaTefibHbIM MHGOPMALMOHHBIM pecypcam?

4 KakoBbl cyObekTbl 1 06beKTbl 06pasoBaTenbHbIX MHPOPMAaLMOHHBIX peCcypcoB?

MNMpaktnyeckoe 3aHATME Ne¢ 4llpeactaBneHue UHcpopmauum B pasfINYHbIX
cucTemMax cYucneHus

Lenb 3aHsmus:
M3ydeHne CUCTEM CUMCIIEHMSI U MNOSyYEHUE NPaKTUYECKMX HaBbIKOB MepeBoaa

Yyncen U3 OHOM CUCTEMbI CHUCTIEHMS B APYTYIO.

NcxoOHbIe OaHHbIe:

Tabnwuua, npaBuna nepeeoga CUCTEM CUYUCIEHNS.

CodepxxaHue u nopsi0okK 8bINoOIHEHUS 3a0aHUus:
M3yunTte TeopeTU4ecKyto YacTb

BbinonHuTe 3agaHus.

TeopeTnyeckasa 4yacTb

MNMpeactaBneHne YncnoBoun MHopmaLuum ¢ NOMOLLLIO CUCTEM CYUCTIEHUS

Ana 3anucn mHdopmauum 0 Konuyectse OOBLEKTOB MCMNOMb3YKTCA Yncna. Yucna
3anncbIBalOTCA C UCMNOSMb30BaHMEM OCODObIX 3HAKOBbIX CUCTEM, KOTOpble Ha3biBaOTCA
cuctemamu cumcneHns. AndgasBuT CUCTEM CYUCIIEHMS COCTOUT M3 CMMBOJSIOB, KOTOpbIE
HasblBalTCA uUucpamu. Hanpumep, B OECATUYHOW CUCTEME CHUUCIIEHUS 4Yucna
3anncbiBaOTCA C NOMOLLIbIO AECATM BCEM XOPOLLO n3BecTHbIX umdp: 0, 1, 2, 3, 4, 5, 6, 7,
8, 9.

Cucmema c4ucrieHusi - 3TO 3HaKoBasi CUCTEMaA, B KOTOPOM 4Yucria 3anncbiBaroTCs
no onpedenieHHbIM npaBuniam C  MOMOLLBD CUMBOJSIOB  HEKOTOPOro  andasuta,
Ha3blBaeMbIX Ludpamu.

Bce cuctembl cuucneHua pensatca Ha aBe 6onblinve rpynnbl: MO3UYUOHHbIE W
Herno3UYUOHHbIE CUCTEMbI CYMCNEHUS. B NO3ULMOHHBIX CUCTEMAX CHUCIIEHUS 3HAYEHWe
UMdpbl 3aBUCUT OT €€ NOSTIOXKEHUSA B YMCIIE, @ B HEMO3ULNOHHBIX - HE 3aBUCWUT.

Pumckasa Heno3nuuoHHasa cuctema cuucrieHms. Camon pacrnpoCTpaHeHHOW u3
HEeno3uLMOHHbBIX CUCTEM CUYMCIEHUS 4BndeTcs pumckas. B kadectBe uudp B Hen
ncnonbaytotca X={l (1), V (5), X (10), L (50), C (100), D (500), M (1000)}, rae B ckobkax
yKa3aHbl Beca CMMBOJIOB (He 3aBucsLue oT No3vumm cumMBona)

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Mpumepbl puMcknx yncen (B ckobkax — 0OblYHbIE OECATUYHbIE SKBUBASEHTHI):

I (3), IV (4), V (5), VI (6), IX (9), XI (11), DCL (650).

3HayeHne uMdpbl He 3aBUCUT OT ee NnornoxeHus B yucre. Hanpumep, B Yncne XXX
(30) undbpa X BCTpevaeTcsa TpwXKObl M B KaXaoM criydae obo3HavaeT OfHy U Ty Xe
BenunuunHy - yucrno 10, Tpm yncna no 10 B cymme aatot 30.

Mo3numnoHHbIEe CUCTEMbI cYUCEHUA. [lepBas NO3NUNOHHAA CUCTEMa CYUCIIEHNS
O6bina npugymaHa ewe B [peBHem BaBunoHe, npuyem BaBWUIIOHCKast Hymepauus Obina
LeCTUaecATEPUYHON, TO €CTb B HEW UCMNOJSIb30BasioCh WeCTbAeCAaT ungp! MHTepecHo, 4To
A0 CUX Nop Npu U3MEPEHUN BPEMEHN Mbl UCMOSNb3yEM OCHOBaHME, paBHoe 60 (B 1 MUHYTE
cogepxutcsa 60 cekyHa, a B 1 yace - 60 MUHYT).

B XIX Beke OOBOSIbHO LWIMPOKOE pacnpoCTpaHeHwe noflyyuna ABeHaguatepudHas
cuctema cumcneHus. [1o cux nop Mbl YacTo yrnoTpebnsaemMm OroxuHy (4mcro 12): B cyTkax
ABEe [AI0XNHbBI YacoB, KPYr COAEPXUT TpUALATb OIOXMH rpalycoB 1 Tak Aanee.

B no3uyuoHHbIX cucmemMax CYUCJIeHUSI KOJIUYeCm8eHHoe 3HaydeHue yugpbl
3asucum om ee no3uyuu 8 qucrie.

Hanbornee pacnpocTpaHeHHbIMU B HacTosiLLee BpeMs MO3UUNOHHBIMK CUCTEMaMU
CUMCNEHNS SABMSAIOTCHA OeCATUYHas, OBOMYHAs, BOCbMEPUMYHAs W LlecTHaguaTepuyHas.
Kaxxgasa nosnumoHHasi cuctema uMeeT onpeaeneHHbl asighasum yughp n ocHosaHue.

B no3uyuoHHbIX cucmemMax CYUCJIeHUsI OCHO8aHUe CcuCmeMbl pPasHo
Konuyecmey uyughp (3Hakoe e ee angasume) u ornpedenisem, 80 CKOMbKO pa3l
pasrnuyaromcsi 3Ha4yeHUs1 00UHaKo8bIX Uughp, CMosawWUux 8 CoceOHUX Mo3uyusix Jucna.

[ecatTnyHas cuctema cuUcneHuss umeet andasBuT undp, KOTOPbIA COCTOUT U3
AEeCATU BCEM M3BECTHbIX, TaK HasblBaeMbix apabckux, undgp, n ocHoBaHue, pasHoe 10,
ABOMYHasa - ABe uMdpbl 1 OCHOBaHWE 2, BOCbMEPUYHasa - BOCEMb LUAP U OCHOBaHue 8,
lecTHaguaTepudHasa - wectHaguaTtb undp (B KadectBe UMdpp MCNONb3yHTCA U ByKBbI
naTuHckoro andasuTa) u ocHoBaHue 16 (Tabn.).

Tabnunua — No3nUMOHHBIE CUCTEMbI CYMCIIEHUSA

OcHoBaHue | Cuctema cuucneHmst | 3HakKm

2 [leouyHasi Hag andasutom X = {0,1};

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

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

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

16 LLlecmHaduyamepuyHas | Hag X ={0,1, 2, 3,4,5,6,7,8,9, A, B, C, D, E, F}, roe
cumBonsl A, B, C, D, E, F umelT, COOTBETCTBEHHO,
JeCATUYHbIe
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B no3MUMOHHBIX cucTtemax 4Yem 6Oornblie OCHOBAHWE CUCTEMbI, TEM MeHbluee
KONMYeCcTBO pa3psiaoB (TO eCTb 3anmcbiBaeMbIX LMgp) TpebyeTca npu 3anucu ymcna.

Apabckasa cuctema CYMCneHust, KOTOPbIM Mbl NOSIb3yeMCS B NMOBCEAHEBHOM >XU3HM,
ABNAETCA MNO3MUMOHHOW. B NO3UMUMOHHBIX CUCTEMAX CUYMCREHMS NO3UUMA  Yucna
OAHO3HA4YHO ornpegendeT BeNnuYuHy yucrna. PaccMoTpum 3To Ha npumepe yucna 6372 B
AECATUYHON cuctemMe cumucrieHuns. NpoHymepyem 3TO YMCNOo, CnpaBa, HaneBoO HavMHas C

Hyns:

Yucno 63|72
Moamuma | 312110

Torga yncno 6372 MOXHO NpeacTaBUTb B pa3BepHYTOM BUae:

6372=6000+300+70+2 =6-10"+3-10°+7-10+2-10".

Uucno 10 onpegendeT cuctemy cuancneHnsa. B kadectBe cteneHen B3ATbl 3HAYEHUS
no3nLUnn AaHHOro Yncna.

PaccmoTpum BellecTBeHHOe pecaTudHoe uducno 1287,923. lNpoHymepyem ero,
Ha4yMHasa C HyNsa NO3uLMM YnMcna OT AECATUYHON TOYKM BNEBO M BNPaBo:
Yucno 1 2 8 7 : 9 2 3
Moanumsa | 3 2 1 0 . -1 -2 -3

Toraga yncno 1287.923 MOXHO npeacraBuTb 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 BbluMCNIUTENbHBIX MalLUMHaX MCMONb3yeTca ABOMYHAs CUCTEMA CUUCINEHUs, eé
OCHOBaHMe - Yncrno 2. [1ns 3anvMcu Yncern B 3TON cucteme UCNonb3yoT TONbKO ABe Lndpbl
-0n1.

Bbibop [OBOMYHOM cCUCTEMbI ANSA MPUMEHEHUSI B  BbIYUCIIUTENBHOW TEXHUKE
00BbSACHAETCA TeM, YTO ONEKTPOHHble 3MNEMEHTbl - TPUITEPbl, M3 KOTOPbIX COCTOSAT
MUKpocxembl ABM, MoryT HaxoguTbCs TONbKO B ABYX Paboymnx COCTOSAHMSX.

[BonyHas cuctema ygobHa ans kKoMnbloTepa, HO HeyaobHa ons YernoBeka: yucna
nonyyarTcs ANMWHHBIMA U UX TPYAHO 3anucbiBaTb U 3anomMuHaTb. KOHEYHO, MOXHO
nepeBecTy YNCIO B AECATUYHYIO CUCTEMY U 3anucbiBaTb B TaKOM BuAe, a MoToM, Korga
noHagobutca nepesectn obpaTHO, HO BCe 3TU MepeBoAbl TPYAOEMKMU. [loaTomy

NMPUMEHAKTCA CUCTEeMbl CHYUCIIEeHNA, pPOACTBEHHbLIE OBONYHON - BOCbMepuU4iHaa Wu
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LecTHaguaTepudHada. [Ans 3anucu Ymcen B aTUX cuctemax Tpebyertcss COOTBETCTBEHHO 8
n 16 undp. B wecTtHaguaTepmMyHOM CUCTEME CUHUCHEHNA NepBble AecAaTb ungp obuiue, a
Aanblue WUCnonb3ylT 3arnaBHble natuHckMe OykBbl. LlecTHaguatepuuHas uudpa A
COOTBETCTBYET AecatepuyHoMy ducny 10, wecTHaguatepuyHas B — gecatuyHomy yucny
11 n 1. . icnonb3oBaHMe 3TUX CUCTEM OOBACHSETCA TEM, YTO NEepexo K 3anmcu yucna B
nobor 13 aTUX CUCTEM OT €ro ABOUYHOW 3anucym odeHb npoct. B Tabnuue 1 npueeneHa

Tabnuua cooTBETCTBUSA YNCES, 3anNnUCaHHbIX B pa3HbIX CUCTEMAX.

Tabnumua 1
[BonyHble | BocbmepunyHble | [lecatnyHble | LecTHaguaTepuyHble

yucna yucna yucna yucna

0 0 0 0

1 1 1 1

10 2 2 2

11 3 3 3

100 4 4 4

101 5 5 5

110 6 6 6

111 7 7 7

1000 10 8 8

1001 11 9 9

1010 12 10 A

1011 13 11 B

1100 14 12 C

1101 15 13 D

1110 16 14 E

1111 17 15 F

MepeBoa uucen M3 NPOU3BOSNIbBHOM CUCTEMbl CUYMCNEHUS B AECATUYHYIO
CUCTEMY CUUCIIeHUA U o6paTHO

MepeBoa uyMcen M3 OOHOM CUCTEMbI CUYUCINEHUSI B OPYryld COCTaBMSET BaXHYHO
4YacTb MalIMHHOW apudMETUKU. B BbIYNCIUTENBHOW TEXHUKE MPUMEHSIIOT MO3ULIMOHHbIE
CUCTEMblI CYUCIIEHUSI C HEAEeCATUYHbIM OCHOBaHMEM: [OBOWYHYI, BOCbMEPUYHY!IO,
lwecTHaguaTepuyHyo. [na o6o3Ha4YeHUss WUCMoNb3yeMON CUCTEMbl CYUCIIEHMST 4YUCIIO
CHabXXalT BEPXHUM UM HKHUM UHOEKCOM, B KOTOPOM 3amnucbiBalOT OCHOBaHWE CUCTEMbI
CYMCIEHUS.

16-pnyHas M 8-puvyHasi cUCTEMA CYMCIEHWUS WUCMONb3YHTCA MPU COCTaBNEHUU
nporpaMmM Ha si3blke MalUMHHbIX KO4oB Anst 6onee KOpoTkow 1 yaobHON 3anmcu ABOUYHBIX
KOLOB — KOMaHf, OaHHbIX, aApecoB M onepaHaoB. 3ajaya nepeBofa M3 O4HOW CUCTEMbI

CUYUCIEHNsI B APYryH 4YacTo BCTpeYyaeTcs Npu nporpaMmmMmMpoBaHui.
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Ecnn ocHoBaHWe MCNoONb3yeMOW CUCTEMbI CYUCHEHUS OBornblle Aecsatu, To Ans
undp BBOAAT OyKBEHHOE 0603HAYEHME.

B wecTHaguaTepruyHomM cMcTemMe CcYMCieHnsa ocHoBa - aTo umdpnl 0, 1, 2, 3, 4, 5, 6,
7,8,9, 10, 11,12, 13, 14, 15 c cooTBeTCTBYIOWMMN 0B0O3Ha4YeHnsmn 0, 1, 2, 3, 4, 5, 6, 7,
8,9, A, B, C,D,E, F.MNMpumepsbl uncen: 17D, CA, F12A.

[lBonyHas cuctema CYMCreHusi- 3TO CUCTeMa, B KOTOPOW ANs 3anucu 4ucen
ncrnions3ytotcs ase umdpbl 0 1 1. OcHoBaHWMEM ABONYHOM CUCTEMBbI CHUCHEHNA SBMSIETCA
yucno 2. [IBonYHbIN nnu GuHapHbIN Ko4 YMcna - 3anncb 3TOro Yncna B ABOMYHOM CUCTEME
cuncnenus. Hanpumep,

0=0,

1=1,

2=10,

3=11,

7=111,
120=1111000.,,

[na nepesoga uUenoro yucna u3 OecsATUMHOM CUCTEMbl CUUCIIEHUSI B S-UYHYHO
HeobxoaMMO nocrnegoBaTenbHO AENUTb 3TO YMCIIO M MOfydYaemMble YacTHble Ha s (No
npaBuiiaMm CUCTEMbI CHUCIIEHUA C OCHOBAHMEM S) A0 TEX MOpP, MOKa YacTHOE He CTaHeT
paBHbIM Hynto. CTaplien LUMgpon B 3anmMcu Ymcria ¢ OCHOBAHWEM S CIYXUT NOCrneaHun
OCTaToK, a cregylwme 3a Her undpbl 06pasyroT oCcTaTkM OT NpeaLwecTBYOWNX eneHnN,
BbINMCbIBaeMblE B NOCe0oBaTENbHOCTN, 0BpaTHOM NX NOSTYYEHUIO.

PaccmoTpum OCHOBHbIE NpaBuna nepesoaa:

vna nepeBoga AECATUYHOINO YUcria B [OBOMYHYO CUCTEMY €ro Heobxooumo
nocnegoBaTenbHO AenUTb Ha 2 OO TeX Nop, Noka He OCTaHEeTCs OCTaToK, MEeHbLUMA Unn
paBHbihn 1. Yncno B ABOMYHOM CUCTEME 3anUCbIBAETCs Kak MocnegoBaTeflbHOCTb

nocnegHero pesynbtarta geneHnd n OCTaTkoB OT AeJlIeHNA B O6paTHOM nopsaake.

lMpumep 1. HYucno 22, nepeBecTv B ABOUYHYIO CUCTEMY CUUCTIEHWS.

PeweHue:

| cnocob:
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2 2
2 1

1
0__ 10
1

£ ka

/

[ S | ]
b2

22,,=10110,

Il cnocob:
22, =11-2(0)

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

22 ,=10110,

v Ina nepeBoga ABOMYHOIO 4YMcrna B OeCATMYHOE Heobxoaumo ero 3anucaTb B
BMOe MHorouneHa (To eCTb B pa3BEPHYTOM BUAE), COCTOALLErN0 M3 NPouU3BeAEHUN undp
yucrna U COOTBETCTBYHOLLEN CTENeHu 4yucrna 2, U BbIYUCIIUTL MO npaBuiamM OecsATUYHON
apudMeTUKN:

Xo=an 2"+ an12"? + an22"3 + an'2™+ ... + a2t + +a120

lMpumep2. Yncno 111010002nepeBeCcTn B 4ECATUYHYIO CUCTEMY CHUCITIEHWS.

PeweHue:

111010002=1-27+1-2641-25+0-24+1-23+0°22+0-21+0-2°=23210

v Insa nepeBoga OECATUMYHONO YnMcra B BOCbMEPUYHYHO CMCTEMY ero HeobGxoammo
nocnegoBaTenbHO AenUTb Ha 8 OO Tex Nop, NoKa He OCTaHeTCA OCTaToK, MeHbLiun 8.
Uncno B BOCbMEPUYHOM CUCTEME 3anUCbIBAeTCA KakK MoCreaoBaTenbHOCTb Lndp
nocrnegHero pesynbTaTa AeNeHns U OCTaTKoB OT AerieHnst B 06paTHOM nopsiake.

lMpumep3. Yncno 57110 nepeBeCcTU B BOCbMEPUYHYIO CUCTEMY CHUCTIEHUS.

PeweHue:

}_ .
|_
V\\_/

57110=1073s

w|mA
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Il cnocob:
57110 = 71-8(3)
71 =8-8(7)

8 =1-8(0)
571,,= 1073,

v na nepeBoja BOCbMEPWYHOrO 4YMcna B OECATUYHOE YMCIO HeobXoaMMo ero
3anncatb B BWAE MHOroudrieHa, COCTOSILLEro M3 nNpou3BedeHuid umdp uucna wu
COOTBETCTBYIOLLEN CTeneHn yucna 8, W BbIYUCAUTL MO NpaBwunaMm OecSTUYHON

apudMeTUKN:

n-1 n-2 n-3 n-1 1 0
XS:a 8 +a .8 +a.8 +a8 +..+a8+a8

n n-1 n-2 n 2 1
[Mpumep 4. Hucno 5013, nepeBecTv B AECATUYHYIO CUCTEMY CHUCTIEHNSI.
3 2 1 0

PeweHue.'50138= 58 +0'8 +1:8 +3'8 = 257110

[na nepeeBoga [eCATUYHOrO 4YMcCna B LWECTHagUaTEPUYHYD CUCTEMY ero
HeobxoaMMO nocregoBaTenbHO AeNUTbL Ha 16 A0 Tex nop, noka He OCTaHeTCs OCTaToK,
MeHbWwnn  16. Ymcno B WeCTHaguaTepuUyYHOM CUCTEME  3anuUCbiBaeTcs  Kak

nocriegoBaTesibHOCTb Ll,VIq:)p nocnegHero pesyrnbtarta gelfieHna 1 OCTaTkoB OT AeJleHNA B

obpaTHOM nopsiake.

lMpumep 5. Yncno 7467, nepesecTy B LUECTHAALATEPUYHYIO CUCTEMY CHUCTIEHUS.

PeweHue: | cnoco0:

467 168
7456) 4bE| 1B
11 4B 24 16
418 1

™~/

7467 ,=1D2B,

Il cnocob:
7467lO =466'16(11)
466 = 29 -16(1)
29=13:16(0)
7467,,=1D2B
[na nepeBoga wWecTHagUATEPUYHOrO 4ucra B [OECATUYHOE Heobxoaumo ero
3anucaTb B BMAE MHOMOYNeHa, COCTOsILLero u3 npousBeaeHun uudp yicna wu
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COOTBETCTBYIOLLEN CTeneHn uyucrna 16, W BbIMUCAUTL NO MpaBufiaMm OeCATUYHOW

apupmMeTuKu:
n-1 n-2 n-3 n-1 1 0
Xe~a'16 +a ‘16 +a ,16 +a 16 +..+a,16 ++a 16
lMpumep 6. Yncno FDA116 nepeBecTn B 4ECATUYHYIO CUCTEMY CHUCTIEHUS.

PeweHue:

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

v'4T100bl NEepeBecTn YUCNO M3 ABOUYHOW CUCTEMbI B BOCbMEPWUYHYIO, €0 HYXXHO
pa3dbute Ha Tpuagbl (TPOMKM UWUPP), HauMHas C Mragwero paspsga, B cnydae
HeobXxo4MMOCTU [OOMOMHWB CTapLlyld Tpuagy HYNAMW, W Kaxayi Tpuagy 3aMeHuTb

COOTBETCTBYHLLEN BOCbMEPUYHOM Uncpon (Tabnuua 1).

lMpumep 7. Yncno1001011, nepeBecTV B BOCbMEPUYHYIO CUCTEMY CUUCTIEHNS.

PeweHue: p[enuMm 4uUcro, HauMHasi C KoHUA Ha Tpuadbl U 3aMeHsieM  UX
BOCbMEPWYHbIMY YMcCriamu ucronb3ys Tabnmuy 1
001 001 011,= 113,

v'YT0oObl NepeBecT 4MCrNo M3 ABOWYHOW CUCTEMbl B LUECTHAOUATEPUYHYO, €ero
HY)XHO pa3buTb Ha TeTpagbl (Y4eTBepku umdp), HaumHas ¢ mnaguero paspsiga, B crydae
HeobXo4MMOCTU OOMOSHMB CTapLlyld TeTpagy HynsMu, U Kaxayl TeTpagy 3aMeHUTb

COOTBETCTBYHLLEN LLIECTHagUATepU4Hon undpon (Tabnuua 1).

lMpumep8. Yncno1011100011, nepeBecTn B LWecTHagLaTEPUYHYl0 CcUCTEMY

cymcneHus.
PeweHue: 0010 1110 00112:2E316

[na nepeBoga BOCbMEPUYHOrO 4YMcrna B OBOMYHOE HEOOXOOUMO Kaxaywt umdpy
3aMeHUTb 3KBMBANEHTHON en ABONYHOM Tpuagon (tabnuua 1).

lMpumep9. HYncnod31, nepeBecTn B ABONYHYIO CUCTEMY CHUCTIEHUS.
Pewetue: 527,=101 010 111,

[ina nepeBoga wecTHagUATEPUYHOrO 4YMcria B OBOUYHOE HEOOXOAMMO Kaxkayro
UMdpy 3aMeHUTb IKBMBANEHTHOW en ABOMYHOM TeTpagon (Tabnvua 1).

lMpumep10. Yncno EF8,  nepeBecTn B ABONYHYIO CUCTEMY CHUCTIEHUS

Pewenue: EE8,;=111011101000,
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Mpu nepexofge u3 BOCbMEPWYHOW CUCTEMbI CUHUCIIEHUS B LUECTHAOUATEPUYHYIO U
obpaTHO, HEOOXOAMM MNPOMEXYTOYHbIA MEepeBos YMCEN B AECSTUYHYIO UMW OBOWYHYHO
cucTemy.

lMpumep11. Yncno FEA  nepeBecTn B BOCbMEPUYHYIO CUCTEMY CHUCTIEHWS,

PeweHue:

| cnocob:
FEA,=15"16 +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:
FEA, ,=11111110 1010, (no Tabnuuel)

111111 101 010,=7752,
[Mpumep12. Yncno 635, nepeBecTu B WECTHAALATEPUYHYIO CUCTEMY CHUCTIEHNS.

PeweHue:

| 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 Tabnuuel)

0001 1001 1101,=19D

3adaHus:

BapuaHTbl 3agaHun.

BapuaHm 1.

1) Npeobpas3ynTe cnegyowmne ABOMYHbIE YNCHA B ECATUYHbIE:
1101, 110110, 10111, 10010, 1001.

2) NpeobpasyiTe crnegyowmne BOCbMEPUYHbIE YNCTa B AECATUYHbIE:
1, 510, 57, 15, 653.
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3) MNMpeobpasynte cnenyoime ECATUYHbIE YNCNA B BOUYHbIE:
256, 13, 72, 11, 101.

4) Mpeobpasynte cneayolme AecATUYHbIE YNCIa B BOCbMEPUYHbIE:
39,7,162, 41, 418.

5) MNMpeobpasynte cnegyoime eCATUYHbIE YNCNA B LLECTHAALATEPUYHbIE:
764, 66, 10, 763, 14.

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

BapuaHm 2

1) Npeobpa3ynTe cnegyowmne ABONYHbIE YNCHA B AECATUYHbIE:
11100, 1110, 100111, 11110, 100101.

2) MNMpeobpasynTte cnegyoLime BOCbMEPUYHbIE YNCIa B EeCATUYHbIE:
576, 5, 42, 3, 71.

3) MNMpeobpasynte cnegyowime ECATUYHbIE YNCNA B ABOUYHbIE:
296, 13, 44, 62, 2.

4) Npeobpasynte cneayowme AeCATUYHbIE YCIa B BOCbMEPUYHbIE:
2, 34, 305, 22, 7.

5) MNMpeobpasynte cnegyowme ECATUYHbIE YMCNA B LLECTHAAUATEPUYHbIE:
912, 11, 75, 15, 64.

6) MNpeobpasynTe cnegyolme WecTHagUuaTePUYHbIe YNCHa B AECATUYHbIE:!
61, 268, D, 23B, 67.

BapuaHm 3.

1) Npeobpas3ynTe cnegyowme 4BOMYHbIE YACHA B AECATUYHbIE:
1000, 111001, 10011, 1101, 101110.

2) MNMpeobpasyinTe cnegyoLime BOCbMEPUYHbIE YNCHa B ECATUYHbIE:
2,20, 244,17, 24.

3) NMpeobpasyiTe cnegyowme 4ECATUYHbIE YMUCHA B ABOWYHbIE:
52,21, 342, 6, 112.

4) Npeobpasynte cnegyowmne 4eCATUYHbIE YACIa B BOCbMEPUYHbIE:
6, 43, 389, 7, 140.

5) MNpeobpasyiTe cnegyowme 4ECATUYHbIE YUCNA B LIECTHAALUATEPUYHbIE:
8,112,798, 643, 11.

6) MNpeobpasynte cnegyowme WecTHagUaTePUYHbIE YUCa B AECATUYHbIE:
248, 41, E, 45, 23C.

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

1) Npeobpas3ynTe cnegyowme 4BOMYHbIE YNCHA B AECATUYHbIE:
1111, 110001, 11000, 1000, 11011.

2) NpeobpasyiTe crnegyowme BOCbMEPUYHbIE YNCTa B AECATUYHbIE:

54,714,7,6,777.

3) MNMpeobpasynte cnegyowme 4ECATUYHBIE YMCNa B LBONYHbIE:

40, 12, 199, 91, 29.

4) Mpeobpasynte crnegyolime AeCATUYHbIE YACNa B BOCbMEPUYHbIE:

288, 3, 19, 336, 2.

5) MNMpeobpasynte cnegyowme ECATUYHbIE YNCNA B LLECTHAALATEPUYHbIE:

117, 11, 972, 15, 541.

6) MNpeobpasynte cnegyowme WecTHaguaTepPUYHbIe Ynucna B JeCATUYHbIE:

75, 360, 8, 7A, C.

BapuaHm 5.

1) NpeobpasynTe cnegyowmne 4BOMYHbIE YACHA B AECATUYHbIE:
1111, 10110, 100000, 111001, 10000.

2) MNpeobpasynte cnegyolme BOCbMEPUYHbIE YMCNa B 4ECATUYHbIE:

322, 1, 43, 402, 37.

3) MNMpeobpasynte cnegyoime eCATUYHbIE YUCNA B BOUYHbIE:

16, 73, 255, 19, 90.

4) Npeobpasynte cnegyowme AeCATUYHbIE YACIa B BOCbMEPUYHBIE:

2, 30, 241, 62, 3.

5) MNMpeobpasynte cnegyowime eCATUYHbIE YUCNA B LWEeCTHaALAaTEPUYHbIE:

949, 89, 9, 120, 12.

6) MNMpeobpasynte cnegyolime WecTHaaLaTeEPUYHbIE YMCra B AECATUYHbIE:

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

1) Npeobpas3ynTe cnegyowmne 4BOMYHbIE YACHA B AECATUYHbIE:!
1111, 100111, 10100, 1110, 11111.

2) MNMpeobpasyiTe cnegyoLime BOCbMEPUYHbIE YNCA B ECATUYHbIE:

4,676, 11, 70, 7.

3) MNMpeobpasynte cnegyowime ECATUYHbIE YNCNA B BOUYHbIE:

97,7,479, 155, 41.

4) Mpeobpasynte crnegyolime AecATUYHbIE YACNa B BOCbMEPUYHbIE:

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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294, 1, 20,197, 7.

5) MNMpeobpasynte cnegyoime eCATUYHbIE YNCNA B LLECTHaALATEPUYHbIE:

815, 14, 108, 895, 13.

6) MNMpeobpasyinTe cnegyowme WwecTHagLaTepuUYHble Yncna B 4ECATUYHbIE:

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

BapuaHm 7.

1) Mpeobpasynte crnegyoime ABOMYHbIE YMCa B AECATUYHbIE:
1011, 10000, 101101, 1100, 100101.

2) MNpeobpasynTe cnegyolme BOCbMEPUYHbBIE YMCIa B AECATUYHbIE:

3, 16, 215, 177, 6.

3) MNMpeobpasynte cnegyowme eCATUYHbIE YUCNA B BOUYHbIE:

172, 94, 26, 80, 339.

4) Npeobpasynte cneayowme AeCATUYHbIE YACIa B BOCbMEPUYHbIE:

484, 9, 3, 2, 110.

5) MNMpeobpasynte cnegyowme eCATUYHbIE YMCNa B LWWeCTHaAUATEPUYHbIE:

639, 66, 10, 11, 77.

6) MNpeobpasynTe cnegyowme WecTHaguaTeEPUUHbIE YNCHa B AECATUYHbIE:

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

BapuaHm 8.

1) Npeobpas3ynTe cnegyowme 4BOMYHbIE YACHA B AECATUYHbIE:
110000, 1000, 10110, 11000, 111110.

2) MNpeobpasynTe cnefyolme BOCbMEPUYHbIE YMCNa B 4ECATUYHbBIE:

40, 536, 2, 57, 114.

3) MNMpeobpasynte cnegyome eCATUYHbIE YUCNA B BOUYHbIE:

121, 63, 22, 78, 154.

4) Mpeobpasynte crnegyoLime AecATUYHbIE YACNA B BOCbMEPUYHbIE:

7, 10, 75, 6, 336.

5) MNMpeobpasyinte cnegyowme OeECATUYHBIE YMCNa B LWWECTHAALATEPUYHbIE:

76, 14, 898, 646, 70.

6) MNMpeobpasyinTe cnegyoume WwecTHagLaTepuUYHble Yncna B 4ECATUYHbIE:

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

BapuaHm 9.

1) Npeobpas3ynTe cnefyowme 4BOMYHbIE YACHA B AECATUYHbIE:
111010, 1000, 11011, 10100, 101010.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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2) MNpeobpasynTe cnegyolme BOCbMEPUYHbIE YMCNa B 4ECATUYHbIE:

7,552, 45, 314, 6.

3) NMpeobpasyiTe cnegyowme 4ECATUYHbIE YMUCA B ABONYHbBIE:

97, 149, 19, 5, 90.

4) Npeobpasynte cnegyowmne AeCATUYHbIE YMCIa B BOCbMEPUYHbIE:

4,437, 13,7, 47.

5) MNpeobpasyiTe cnegyowme 4ECATUYHbIE YUCNA B LIECTHAALATEPUYHbIE:

114,575, 12, 8, 922.

6) MNpeobpasynTe cnegyowme WecTHaguaTeEPUYHbIE YNCHa B AECATUYHbIE:

B, 67, 222, 234, C.
Bapuanm 10

1) NpeobpasynTe cnegyowmne 4BOMYHbIE YACHA B AECATUYHbIE:
10011, 1001, 100010, 10110, 110000.

2) MNpeobpasynte cnegyoLme BOCbMEPUYHbIE YMCNa B 4ECATUYHbIE:

732, 3,17, 7, 641.

3) MNMpeobpasynte cnegyowime eCATUYHbIE YUCNA B BOUYHbIE:

27, 341, 93, 40, 5.

4) NpeobpasynTe cnegyowmne 4eCATUYHbIE YMCIa B BOCbMEPUYHbIE:

31, 1, 403, 117, 29.

5) MNMpeobpasynte cnegyowime eCATUYHbIE YUCNA B LWEeCTHaALAaTEPUYHbIE:

620, 10, 100, 66, 760.

6) MNpeobpasynTe cnegyowme WecTHaguaTeEPUYHbIE YNCHa B AECATUYHbIE!

73,233,C, F, 78.

Bapuanm 11.

1) Npeobpas3ynTe cnefyowmne ABOMYHbIE YNCHA B AECATUYHbIE:
111100, 1110, 11001, 101100, 1111.

2) MNMpeobpasyinTe cnegyoLime BOCbMEPUYHbIE YNCHA B ECATUYHbIE:

7,21,521, 730, 67.

3) MNMpeobpasynte cnegyowme ECATUYHbIE YNCNA B BOUYHbIE:

8, 55, 215, 88, 7.

4) Mpeobpasynte crnegyolme AecATUYHbIE YACIA B BOCbMEPUYHbIE:

211, 5, 24, 6, 16.

5) MNMpeobpasynte cnegyowime eCATUYHbIE YNCNA B LLECTHaALATEPUYHbIE:

874, 13, 68, 9, 725.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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6) MNpeobpasynTe cnegyowme WecTHagUuaTeEPUYHbIE YNCHa B AECATUYHbIE:
5A, 8, 244, A, 34F.

Bapuanm 12.

1) NpeobpasynTe cneayroLmne oBONYHbIE YMCNA B AECATUYHBIE:
111000, 1000, 10111, 101101, 10101.

2) MNpeobpasynTe cnegyolme BOCbMEPUYHbIE YMCNa B 4ECATUYHbIE:
7, 175,51, 3, 767.

3) NMpeobpasyiTe cnegyowme 4ECATUYHbIE YMUCA B ABONYHbBIE:
5, 463, 99, 76, 110.

4) Npeobpasynte cnegyowme AeCATUYHbIE YACIa B BOCbMEPUYHbIE:
18, 306, 6, 43, 3.

5) MNMpeobpasynte cnegyowime eCATUYHbIE YUCNA B LWEeCTHaAUAaTEPUYHbIE:
111,584, 9, 671, 117.

6) MNpeobpasynTe cnegyowme WecTHaguaTeEPUYHbIE YNCHa B AECATUYHbIE:
257, 7A, 9, 2FB, 73.

Bapuarnm 13.

1) Npeobpa3ynTe cnegyowme ABOMYHbIE YACHA B AECATUYHbIE:
11100, 101100, 1101, 100100, 10011.

2) MNpeobpasynte cnegyolme BOCbMeEpPUYHbIE YMCNa B 4ECATUYHbIE:
230, 16, 5, 607, 27.

3) MNMpeobpasyinte cnegyowme ECATUYHBIE YMCNa B 4BONYHbIE:
7,71,278,172, 32.

4) Npeobpasynte cnegyowmne AeCATUYHbIE YACIa B BOCbMEPUYHbIE:
57,1, 216, 226, 34.

5) MNMpeobpasynte cnegyowime eCATUYHbIE YUCNA B LWECTHaALATEPUYHbIE:
794,126, 11, 591, 15.

6) MNMpeobpasyinTe cnegyoLlme WwecTHagUaTepUyHble Yncna B AeCATUYHbIE:
D, 350, 4C, F, 389.

Bapuanm 14.

1) MpeobpasynTte crnegyolime ABOMYHbIE YMCHA B AECATUYHbIE:
101101, 10010, 1000, 110001, 11001.

2) MNMpeobpasyinTe cnegyoLime BOCbMEPUYHbIE YNCHa B ECATUYHbIE:
660, 4, 40, 552, 2.

3) NMpeobpasynTe cnegyowme 4ECATUYHbIE YMCa B ABOMYHbIE:

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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128, 4, 45, 5, 297.

4) Npeobpasynte cnegyowmne AeCATUYHbIE YMCIa B BOCbMEPUYHbIE:

104, 7, 61, 2, 223.

5) MNpeobpasyiTe cnegyowme 4ECATUYHbIE YUCA B LWECTHAALATEPUYHbIE:

117, 14, 728, 10, 563.

6) Mpeobpa3synTe cnepylolme WecTHaaUaTePUYHbIe YiCna B AECATUYHbIE!

77,227, C, F, 204.

Bapuanm 15.

1) Npeobpa3ynTe cnegyowmne ABOMYHbIE YNCHA B AECATUYHbIE:
110110, 10010, 1101, 1000, 11010.

2) MNMpeobpasyinTte cnegyoLime BOCbMEPUYHbIE YNCHa B ECATUYHbIE:

4,17, 637, 1, 663.

3) MNMpeobpasynte cnegyowime ECATUYHbIE YNCNA B ABOUYHbIE:

32,373, 64, 67, 154.

4) Npeobpasynte cnegywowmne AeCATUYHbIE YMCIia B BOCbMEPUYHbIE:

40, 80, 1, 61, 3.

5) MNMpeobpasynte cnegyowme ECATUYHBbIE YMCNA B LLECTHAALATEPUYHbIE:

12, 733, 81, 603, 10.

6) MNpeobpasynTe cnegyolme WecTHagUuaTePUYHbIe YNCHa B AECATUYHbIE:!

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

1) Npeobpa3ynTe cnegyowme ABOMYHbIE YACHA B AECATUYHbIE:
1111, 10110, 101100, 1101, 101111.

2) MNpeobpasynTe cnegyolme BOCbMEPUYHbIE YMCTa B AECATUYHbIE:

577,14, 2, 631, 11.

3) NMpeobpasyiTe cnegyowme 4ECATUYHbIE YMUCHA B ABOWYHbIE:

301, 18, 97, 63, 16.

4) Npeobpasynte cnegyowme 4eCATUYHbIE YACIa B BOCbMEPUYHbIE:

4,444, 22,294, 7.

5) MNpeobpasyinTe cnegyrowme 4ECATUYHbIE YUCNA B LUECTHAALATEPUYHbIE:

98, 14, 972, 12, 83.

6) MNpeobpasynTe cnegyowme WectTHaguaTeEPUYHbIE YNCna B AECATUYHbIE:

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

Bapuanm 17.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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1) Npeobpas3ynTe cnefyowme 4BOMYHbIE YNCHA B AECATUYHbIE:
1001, 10001, 100110, 10110, 1011.

2) NpeobpasyiTe cnegyolme BOCbMEPUYHbIE YUCTa B AECATUYHbIE:
20, 445, 6, 5, 607.

3) MNMpeobpasynte cnegyowime ECATUYHbIE YNCNA B BOUYHbIE:
468, 25, 53, 167, 18.

4) Mpeobpasynte crnegyolime AecATUYHbIE YACNa B BOCbMEPUYHbIE:
196, 1, 40, 486, 5.

5) MNMpeobpasynte cnegyolwme 4ECATUYHBIE YMCNa B LUECTHAAUATEPUYHbIE:
13, 642, 86, 902, 8.

6) MNpeobpasynTe cnegyowme WectHaguaTepUyHble Yncna B AeCATUYHbIE:!
72, 8, 35B, B, 355.

Bapuanm 18.

1) Npeobpa3ynTe cnegyowmne ABOMYHbIE YACHA B AECATUYHbIE:
1110, 111011, 11101, 1100, 100000.

2) MNMpeobpasynTte cnegyoLime BOCbMEPUYHbIE YNCIa B OECATUYHbIE:
6, 71, 216, 53, 463.

3) MNMpeobpasynte cnegyowme ECATUYHBbIE YNCNA B BOUYHbIE:
8, 392, 76, 25, 41.

4) Npeobpasynte cnegyowmne AeCATUYHbIE YACIa B BOCbMEPUYHbIE:
37,7, 433, 301, 4.

5) MNMpeobpasynte cnegyowme oECATUYHBbIE YNCNA B LLECTHAALATEPUYHbIE:
12,991, 124, 11, 67.

6) MNpeobpasynte cnegyowme WecTHaguaTePUYHbIe YNCa B AECATUYHbIE:!
265, 6B, E, 71, C.

Bapuanm 19.

1) Mpeobpasynte crnegyolime ABOMYHbIE YMCHA B AECATUYHbIE:
10111, 1010, 111010, 1110, 110111.

2) MNMpeobpasyinTe cnegyoLlime BOCbMEPUYHbIE YACHa B ECATUYHbIE:
1, 151, 43, 355, 16.

3) NMpeobpasyiTe cnegyowme 4ECATUYHbIE YMUCHA B ABOWYHbIE:
13, 91, 466, 75, 4.

4) Npeobpasynte cnegyowmne 4ecATUYHbIE YMCIa B BOCbMEPUYHbIE:
5,497, 14, 45, 128.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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5) MNMpeobpasyinte cnegyoime eCATUYHbIE YUCNA B LLECTHaALATEPUYHbIE:

925, 8, 68, 109, 854.

6) MNMpeobpasyinTe cnegyowme WecTHagLaTepuUyHble Yncna B 4ECATUYHbIE:

313, 7A, F, 337, A.

Bapuanm 20.

1) Npeobpas3ynTe cnegyowmne ABOMYHbIE YNCNA B ECATUYHbIE:
100010, 11110, 1011, 1101, 10110.

2) MNMpeobpasyinTe cnegyolme BOCbMEPUYHbIE YNCHA B ECATUYHbIE:
4,204, 20, 1, 17.

3) MNMpeobpasynte cnegyome ECATUYHbIE YNCNA B ABOUYHbIE:
66, 207, 3, 90, 279.

4) NpeobpasynTe cnegywowmne 4ecCATUYHbIE YMCria B BOCbMEPUYHbIE:
50, 1, 114, 277, 13.

5) MNMpeobpasynte cnegyowime ECATUYHbIE YNCNA B LLECTHAALATEPUYHbIE:

11, 528, 126, 89, 9.

6) MNpeobpasynTe cnegyowme WectTHaguaTepUyHble Yncna B AeCATUYHbIE:!

A, 29F, 59, 268, 8.

Bb1800b1 U ripednoxeHus o npodenaHHoU pabome

CodepxaHue omyema:

HanmeHoBaHMe NpakTUYecKoro 3aHATUS
Llenb 3aHATUSA

BapwvaHT 3agaHus

Cnncok ncnonb3yemMblX UCTOYHMKOB

BbiBoabl 1 npegnoxeHunAa

o gk wDn e

[ata n nognuco KypCaHTa 1 npenogaBartens

Bonipocbi 0r1si caMorposepKu:
1. Yto HasbIBaAOT CUCTEMON CYUCNIEHNA?

2. Kakas cuctema cuMcrneHusi MCnosb3yeTcsi B KOMMbIOTEPHOM TEXHUKE?

3. [Mouyemy yenoseky yaobHO NONb30BaTbCA AECATUHHON CUCTEMON CYNCIEHNAT

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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MpakTuyeckoe 3aHATUEe No5 ApudmeTnyeckme onepauuum Haa u4ucramum,
3anucaHHbIMM B [AOBOWYHOW, BOCbMEPUYHOU U LWIECTHaALATEPUYHON CUCTEMe
cuymucneHus

Lenb 3aHsmus:
1. O3HaKOMUTLCA C apudmeTnyeckme onepaumm Hag 4Yucramu, 3anmcaHHbIMU B

ABOWYHON, BOCbMEPUYHON U LLEeCTHaAUaTEPUYHON CUCTEME CUYUCIIEHNA

cxoOHbIe OaHHbIe:

Manka Ha PC «[lMpaktnyeckoe 3anaTne Ne 6»

CodepxxaHue u rnopsidokK 8bIroIHEHUS 3a0aHUusi;
M3yunTe TeopeTU4ecKkyto 4acTb

BbinonHuTe 3agaHus.

TeopeTnyeckas 4yacTb:

Hag yvcnamu, 3anucaHHbiMK B f0BOM CUCTEME CUYUCIIEHUSA, MOXHO MPOM3BOAUTL
pasnuyHble apudmeTndeckue onepaumm. MHoropaspsagHble 4ucna  CcknagbiBaloTcs,
BbIYMUTAIOTCH, YMHOXAIOTCA U OENATCA N0 TEM Xe npasuram, 4To U B ECATUYHOW cucTeme
CUYUCTIEHNS.

Tak, OnNa CnoXeHus ABOUYHbLIX 4YMcen HeobGXO0AMMO MCMonb3oBaThb Ccreayolune
npasuna:

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

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

B nocnegHem cnydae, npu CrnoXeHwn OBYyX €AMHUL, MPOUCXOAMT nepenosfiHeHue
Mnagwero paspsga, U eguHuua nepeHocuTcs B cTapwui  pa3psg. [NepenonHeHue
BO3HMKaET B Cry4yae, ecnm CymMMa paBHa OCHOBaHWIO CUCTEMbI CYUCIEHUs (B OAHHOM
crnyyae 9TO 4yucno 2) unu Bonbwe ero (4NA OBOMYHOW CUCTEMbl CHUCIIEHUSA 3TO He
aKTyarnbHO).

Hpumep CIOXXeHnda ABONYHbIX YNCer:

10110 1001 1111
+ 101 + 1010 + 1
11911 10011 10000

BbluntaHne ogHopa3pdaaHbIX AOBOUYHBLIX YKUCeN BbINOJTHAETCA no chneaylwmnm

npaBunam:

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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0-0=0;0-1=1(3aem 13 ctapLuero paspsga);
1-0=1;1-1=0.

npUMepBbNI/ITaHVIﬂ OBOWUYHbIX YNCET:

1011 10110
- 111 01100
100 101010

YMHOXeHune oA4HOpa3pAAHbIX OBOUYHBIX 4YKUCEeNT BbINOJIHAETCA Mo cleaylwmnm

npaBunam:
0:0=0;1-0=0;
0-1=0;1-1=1.
lpumep yMHOXEHNS OBOUNYHbIX YNCEN:

o 10101
Jot x 111
x 101 . 10101
. 1011
10101
1011
110111 10191
1001001 1

[eneHne B nobon MNO3MLMOHHOM CUCTEME CYMCIIEHUSI MPOU3BOLAMUTCA MO TEM Xe
npasunam, Kak n geneHue yrriom B AeCATUYHOM cucteme. B gBonyHOM cucteme geneHuve
BbINOSTHAETCS OCOOEHHO MPOCTO, Bedb ovepefHas umcpa 4acTHOr0O MOXET ObiTb TOMbKO
Hynem unun eauHULEN.

BbINonHAa yMHOXEHME MHOrO3Ha4yHbIX YNCEN B PasfiMYHbIX MO3NLMOHHBLIX CUCTEMAX
CUYMCIEHMS, MOXHO MCMNONb30BaTh OObLIYHLIA AaNrOPUTM NEPEMHOXEHUSA YMCEN B CTONOUK,
HO Mpu 3TOM pe3ynbTaTbl NEPEMHOXEHUS U CIOXEHUS OAHO3HAYHbIX Yncen HeobxoomMmo

3anMMCTBOBaTb N3 COOTBETCTBYHOLLMUX Tabnuy, YMHOXEHUA N CITOXKEeHUA.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Tabnuua cnoxeHusi B BOCbMEPUYHOWN CUCTEME CHUCTIEHUS:

+ |01 234567
D01 2343567
111 23 4546710
2123456 71011
3|3 45 6 7 101112
4 456 710111213
5156 71011121314
6 |6 710111213141)
7 1710111213141516

Tabnuvua yMHOXeHWUsi B BOCbMEPUYHOIM CUCTEME CHUCTIEHMS:

*101 2 3 4 5 6 7
0100 0 0 00 0D
1101 2 3 45 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 cnoxeHusi B 16-puYHON CUCTEME CUHUCTIEHNS:
+|0123 4 56789 LBCDEF
o|jo0o1234 5678 9% LBCDETF
1 112345 67 89 8BCDEFI0
2123456 7289 4B CDE F DI
3134567 89 B CDEF 101112
414567 8% 945 B CDEFIDI 1213
51567 89 AB CDEFIOLN 121314
6 | 6789 4 BCDEFI0I11213 1415
T1789% B CDEFIOILIZI13 14 1516
g1 389 A4 B C DEFIDI1121314 15 16 17
919 AB CD EF 101112131415 16 1718
A|lABC DE FIDII1213141516 1718 19
E|BCD EF 1011121314151617 1819 1&
CI{CDE FI101112131415161718 1914 1B
DIDEF 0111213141516 171819 14 1B IC
E|E FI01112131415161718319181B1C 1D
FIF1011121314151617 18 1914 |B IC 1D {E

Tabnuua yMHOXeHUs B 16-pU4HON CUCTEME CHUCTIEHMS:

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuUU Mo opuauHaly, xpaHsuwemycs 8 1C: Konnedx
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3f{of3fa |8 | C|F 12115 18[1B(1E| 21|24 |27 |2A|ZD

41014 8 | C|10] 1418 |1C )20 24| 28 |2C | 30 | 34 | 38 | 3C

SO0 5|Aa ] F 419 1E|23 (28|20 32| 37 |3C |41 | 44 | 4E

g 0faf |12 18| 1E |24 [2A (30| 36 |3C | 42 |48 |4E | 54 | 5A

0T E [ 1H|1C] 23 | ZA |31 |38 | 3F 46 (4D | M [5B | 62 | 69

(0 (& [10] 18| 20| 28 | 30|38 (40| 48 [ 0| 58 | a0 | 638 | 70 | 78

{09 (12]|1B | 24| 2D | 36 | 3F (48 | 51 | 3A | 63 |6C | 75 | TE | 87

Al O A1 IE| 2832 |3C[46 |50 |54 ) 64 | 6E | 78 | 82 | BC | 96

BElO|B 16|21 |2C[37 |42 (4D |58 | 63 | 6E | 73 | 84 | 8F | 94 | AS

ClOo|C| 15|24 | 30(3C| 48|54 |60|6C| 78| 84 |50 |9C | A8 | B4

D)0 |D|1A| 27| 34|41 |4E|5B |68 | 75| 82 | 8F |9C | A% | B6 | C3

E|O0|E|I1C|2a |38 |46 | 54 |62 |70 | 7E|8C | 9A | A8 [Ba | C4 | D2

FIO|F|IE|ZD|3C|4B | 5A | 69 |78 | 87| %6 | AS | B4 (C3 | D2 | EL

Mpwn BbINONHEHUN OENCTBUN CIIOXKEHUSA U BblMUTAHUA B 8-HOW CUCTEME CUUCIIEHUS
HeobxoaMMO NOMHUTL (ECnN HE NONb30BaTbLCA Tabnuuen):

- B 3anucu pe3yrbTaTOB CIOXEHWUS U BblMUTaAHMS MOryT ObiTb MCNOSb30BaHbI
TONBLKO LMPbI BOCbMEPUYHOIO andasunTa;

- OCHOBaHMEe BOCbMEPWUYHOW CUCTEMbI CUUCHEHUs paBeH 8, T.e. nepenosiHeHue
HacTynaeT, Kkoraa pesynbTtaTt croxeHust 6onblie unm paeeH 8. B aTom cnyyae ans 3anucu
pesynbTarta Hago BblMEeCTb 8, 3anmMcaTb OCTATOK, a K cTapwemy paspsgy npubaBuTb
eanHNLY nepenonHeHuns;

- €CNU NpU BbIYUTAHUN NPUXOAUTCS 3aHUMaTb €AWHULY B CTapllemM paspsge, ata
eanH1LAa NePEHOCUTCS B Mragwunm paspsg B Buae 8 eanHuu.

ﬂpmmep CINnoXXeHun4d 1N BblYNTaHNA BOCbMEPUYHbIX YNCe:

l) 175+65=255

+
[
[« I

W]
o

T+6=13=8+5
1+1=2 KyMeHm yrnpaernsemcs rpoepaMmHbiMu cpedcmeamu 1C: Konnedx
1 ipuoopb @KMyalsibHOCMb 86pPCUU 10 opuauHary, xpaHauwemycs 8 1C: Konnedx
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6354
705
5447

L— 4 2)63545-7055=5447s
6-1=5

I'Ipl/lmep YMHOXEeHUA BOCbMEPUYHbIX Y1Ces:

Xl?
14
264
7-4=28=83+4
41+3 =7
175 148 = 264s

vIpn BbINOMHEHUM AEUCTBUA CHOXEHUS W Bbl4MTaHMA B 16-HOM cucteme
cuncrneHusi HeobxoaMmMo NOMHUTB:

- B 3anucu pes3yribTaTOB CIOXEHWUS WU BblMUTaAHMS MOryT ObiTb MCMNOSIb30BaHbI
TONbKO UNpbl WecTHaguatepudHoro andasuta (0-9, A-F)

- OCHOBaHuWe LWecTHaguaTepuyHoMm CUCTEMbl CYUCHEHUsT paBHO 16, T.e.
nepenosiHEHNE HacTynaeT, Koraa pesyrnbTaT CroXeHusa 6onbwe unu paseH 16. B atom
cnyyae gnga 3anucu pesynbtata Hago BblMecTb 16, 3anucatb OCTaToOK, a K cTaplemy
paspsagy npubaBuTb eguHULY NepenonHEHNS;

- €CNu Npu BbIYUTAHUN NPUXOAUTCSA 3aHUMATb €AUHULY B CTapLleM paspsae, ata
eanHMLA NepeHoCcnTCs B Miaawnm paspsas B suae 16 egmHul,.

Mpumep crnoxeHns n BblunTaHUs 16-HbIX Ynucen:

1)

o v
= =

A+7 =10+7=17=17-16 =1—-1
9+B +1=10+11=21=21- 16=5—1
9A16 +B716 = 15116

2)

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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BC4y;

AF 5

Bl5y
N3 4 Henb3sa BblbdecTb F, 3HauMT, U3 nesoro paspsga Mol 3anmem 16. Tenepb F

Hago BblunTaTth N3 20. B pesynbTaTe - 5, 3anucbiBaemM ero nog paspsaom eanHud. Lmudpa
C ymeHbLlumnack Ha 1,Tenepb 310 B. 3Haunt Hapo A BbluecTb 13 B, 310 6yaer 1.
3anuceiBaeM 3TOT pe3ynbTaT B paspsie A4eCATKOB. VI3 coTeH B 9TOT pas Mbl HUYEro
He 3aHMManuM U B BblMMUTAEMOM TOSbKO 2 UUPbl — COTEH HET, TO eCTb CHOcMM B un3
yMEHbLIAeMOoro B pesynbTarT.
Ntak: BC416 - AF16 = B151s.

Mpumep yMHOXeHUS 16-HbIX Yncen:

7
5 P 7D=713=91=16'5+11=16'5+B
. 5 B 7-5=35=162+3
2 3
2 8 B

~Onepaumsi geneHus BbINOMHAETCA Mo  anroputMmy, nogobHoMy anroputmy
BbIMOSTHEHUST Onepauun OerneHust B OeCATUYHOW cucTeme cumcneHunsa. CnenyeTt TONbKO
rPamMOTHO MONb30BaTbCA TEMU Uudpamu, KOTOpble BXOAAT B andaBuUT WUCMNONb3yeMOWn
CUCTEMbI CHUCIIEHUS.

Hanbonee npocto pfeneHne cTonbukoM OCyLLecTBUTb B [ABOUYHOW CUCTEME
CUYMCIEHMS], TaK Kak B ABONYHOW CUCTEME CHMCIIEHUSI MPUAETCA NULLIL CPABHUTL ABa Yncna

N BblYMTaTb U3 BONbLLErO MEHbLLEE.

10000112 [ 101,
1012 1112
_M1:

101,
7
1012

]

Mpv geneHnn mbl He Bceraa nony4Yum Lenoe uyucno. Pasgenvum uncno 5 Ha ymcno

2, npegBapuUTenbHO NepeBeast X B ABOMYHYH CUCTEMY CHUCTIEHUS:
101, 10,
10, ‘W

07102
= 0,
0z

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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[eneHune B BOCbMGpI/I‘-IHOVI CnctemMe CHmnCneHns:

Mpouecc aeneHus B LWeCTHagLUaTEPUYHON CUCTEME CHUCIIEHUS aHaNOMMYeH.

vIpn BbINONMHEHMM NOObIX apMPMETMYECKMX onepaumi Hag —4ucnamu,
npeacTaBfeHHbIMU B pa3HbIX CUCTEMAX CHMUCNEHUS, cneayeT npeasapuTenbHO NepeBecTu
NX B OOHY U TY XXE CUCTEMY.

Mpumep 1. BbINONHUTE apudmeTMyeckue onepaumm C Yucramm B pasfinyHbIX
CMCTEMAXxX CYMUCNEHUS:
1011102 + 12638 — X10
1011102 =125+024+ 123+ 122+ 121 +02°=32+ 0+8+4+2+0=4610
12633 = 1-8%3 + 282+ 6-81 +3-8° =512 +128+ 48 + 3 = 69110
4610+ 69110 = 73710

3adaHue

BbinonHuTte apudmeTndeckue onepaumm B 2- CC:
1) 11102 + 10012 = 101112

2) 11102 - 10012 = 1012

3) 11102 *10012=11111102

4) 11102/ 112 = 1002

BbinonHuTe apudmeTudeckue onepaumm B 8- CC:
5) 67s + 233 = 1128

6) 678 — 233 = 44s

7) 678 * 233 = 20253

8) 745/ 245 = 33

BbinonHute apudpmeTudeckune onepaumm B 16-1n CC:
9) AF16 + 9716 = 14616

10) AF16— 9716 = 1816

11) AF16 * 9716 = 673916

12) 5A16 / 1E16 = 316

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Cnoxutbe uucna 5Eis u 12s. Cymmy npenctaBuTb B [OECATUYHOW cUCTeEMe
CUYUCTIEHNS.
13) (9410 + 1010 = 10410)

Bbi8o0b! u npedrioxeHus o npodesraHHoU pabome
CodepxxaHue omyema:

HanmeHoBaHMe NpakTUYecKoro 3aHATUS

Llenb 3aHaTUSA

BapwuaHT 3agaHus

Cnncok ncnonb3yeMblX NUCTOYHMKOB

BbiBOAbI 1 npegnoXxeHund

S e o

D,aTa M noanncb KypcaHTa u npenogaBsaTtesid

Bonpocbi 0r1si caMorposepKu:

1. Kakne npasuna npuMeHATCS NS BbINOMIHEHUS apudMeTUYecKux onepauun B
NO3UNLMOHHBIX CUCTEMAX CHUCNEHNA?

2. Yto HeobGXoOuMMO TMOMHUTL MNPW  BbLINOMIHEHUM OMNepauuMi B  pPasfnUYHbIX
NO3ULMOHHBIX CUCTEMAX CYUCIIEHUA?

3. Kak HyXHO nocTynuTb, €ecnu onepauuu MpoOuU3BOAATCA HaL u4ucnamu,

npeacrtaBfi€HHbIMU B PA3JINYHbIX NMO3NLUMOHHBIX CUCTEMAX cuncnenus?

Mpaktnyeckoe 3aHATME Ne6 W3mepeHue wuHcbpopmaumun. AncgaBuTHLIA U
BEPOATHOCTHbLIN NOAXO0A K U3MEepPEeHU0 nHcpopmMaLmm
Llenb 3aHamMus: n3yu4uTb andaBUTHbIM U BEPOSITHOCTHLIN NOAXO04 K U3MEPEHWUI0

nHdopmMauum
Ucxo0Hble OaHHbIe: TeOpeTUYeCKNin matepuman

CodeprxaHue u nopsidok 8bINONHEHUST 3a0aHus:
M3yunTb TEOpPETMYECKYIO YacTb

BbinonHnTb 3agaHus

Teopemu4yeckasi 4acmb
PasnnyHble noaxoabl K W3MEPEHWUIO KONMYecTBa WHdopMauum B COOOLEHMM

onpenensTcs pasnMynemM NoaxoaoB K OnpeaeneHno caMmoro NoHATUSA «MHopmaLuns».

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Utobbl un3MepuTb 4TO-NMMBGO, HEobXoOuMMO BBECTU eduHWULY  U3MEPEHMUs.
MuHuManbHaa eguHuua MaMepeHns WHgopmaumm — 6uT. CMbICn AaHHOW eanHULbI
TaKKe pasfiMyeH B paMKax pasHbIX NOAXOA0B K MU3MEPEHUIO MHOpMaLMN.

BbligenatoT Tpu noaxoaa.

1. HenamepumocTtb Hdopmarmm B ObITy

Ecnn B coobuieHnn cogepxanocb Asns BaC YTO-TO HOBOE, TO OHO MH(POPMATUBHO.
Ho ansa gpyroro yenoBeka B 3TOM e COOOLLUEHUN HET HUYEro HOBOrO, Afsl HEro OHO He
MHpopMaTUBHO. ITO NPOUCXOLAUT OTTOrO, YTO A0 NOSTYYEHUSA LAHHOIO COOBLLEHNST 3HAHWS
KaXkgoro u3 Hac 6binm pasnuyHbl. PakTop cyObEeKTMBHOIO BOCNPUATUSA COOBLLIEHNA genaeT
HEBO3MOXHbIM KONMMYECTBEHHYID OLEHKY WH(popmMaumm B cooblieHnn, T. €. ecnu
paccmaTpmBaTb KONMUYECTBO MOMYYEHHON MHAOPMALMM C TOYKM 3PEHUA HOBU3HbI 411
nonyyarens, TO USMepUTb €€ HEBO3MOXHO.

2. BepodaTHOCTHbIN, Unn cogepxaTenbHbIn NOAX0A

MonbiTaTbCA OOBACHUTL AaHHbLIM MOAXOL MOXHO, AOMYCTMB,MTO ANSA KaXgoro
4yenoBeka MOXHO YCMOBHO BblAENUTb (Hanpumep, B BUOE OKPYXHOCTM) obnacTb ero
3HaHuA. Bcé, 4to OypeT HaxoguTbCa 3a npedenamm OKPY>KHOCTM, MOXHO HasBaTb
MHOPMAaLMOHHOM HeonpeaeneHHoCcTbo. ocTteneHHo, B npouecce obyyYeHus unm MHowm
AEATENbHOCTU MPOUCXOANT MEPEXOL OT HE3HaHUS K 3HaHWK, T. €. HEeonpeaeneHHOCTb
yMeHblaeTcs. VIMEHHO TakoM noaxo4 K WHopMauun Kak Mepe YMEHbLUEHUs
HeonpeaeneHHOCTN 3HaHMSI NO3BONSET €€ KOSIMYECTBEHHO OLIEHUTL (M3MEPUTD).

CoobuieHne, yMeHbLUaoLLEeEe HeONpeaeneHHOCTb 3HaHNA B 2 pa3a, HeceT oauH out
nHdopmMaLuun.

Hanpumep: npu nopbpacbiBaHMM MOHETbl MOXET BbiNacTb NMbo «open», nubo
«pewka». OTo ABa BO3MOXHbIX cobbITus. OHM paBHOBEPOSATHbI. CoobLleHne o ToM, 4TO
NpoOM30LLNO OAHO U3 [BYX PaBHOBEPOSATHbIX COOLITUIA (Hanpumep, Bbinana «peLukar),
yMeHbLUaeT HeonpeaeneHHOCTb Hawero 3HaHus (nepea 6pockom MOHETHI) B ABa pasa.

MaTtematvkn paccmaTpuBalOT MAeanbHbI BapuaHT, YTO BO3MOXHble COObITUS
paBHOBEPOATHbI. Ecnn paxe cobbiTUSS HepaBHOBEPOSATHbI, TO BO3MOXEH MoAcyeT
BEPOSATHOCTM BbINaAEHUS KaXkaoro cobbITus.

Moo HeonpeoeneHHOCTbK 3HaHMS 34eCb MOHUMAKT  KOMMYECTBO BO3MOXHbIX
coObITUI, UX MOXET ObITb DosblLUEe, YeM ABa.

Hanpumep, KONMYecTBO OLEHOK, KOTOPblE MOXET MOMy4YMTb CTYAEHT Ha 3K3ameHe,
paBHO 4eTbipeM. CKonMbko WMHGOpPMauUUK coaepXuTca B coobweHun O TOM, YTO OH

nonyumn «4»? Paccyxgad, ¢ Oonopon Ha npuBedeHHOe Bbille ornpeferieHne, MOXem
AHURYNVICHITT y11PdSIIACIHTIUA THPUCSPAVIVIHDIVIU CUgULTTIGdviu 1. NUJIJIGUR
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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ckasaTtb, YTO ecnm cooblieHne o6 ogHOM M3 ABYX BO3MOXHbIX COObITUA HeceT 1 6uT
WHopMaUuK, TO BbLIOOP OOHOMO M3 YeTblpex BO3MOXHbIX COObITUM HeceT 2 6uTa
nHpopmauun. MOXHO NPUIUTU K TakoMy BbIBOAY, MOMb3ysiCb METOAOM MOSIOBMHHOMO
aenennsa. CKONbKO BOMPOCOB HeobxoouMMo 3apaTtb, YTOObl BbIACHUTH Heobxogmmoe,
CTOMbKO BUTOB U coaepxuT cooblueHne. Bonpockl JOMKHbI OblTb CHOPMYNMPOBaHbI Tak,
4YTOObl HA HMX MOXHO ObINO OTBETUTb «A4a» WM «HEeT», Torga Kaxablii M3 Hux byget
YMeHbLUATb KONMMYECTBO BO3MOXHbIX CODObITUIN B 2 pasa.

nnu:

i =log2N.

9710 hopmyna P. Xaptnn. Ecnn p = 1/N — BEpOATHOCTb HaACTYNNEHUS KaXXaoro mn3
N paBHOBepPOATHbIX COBbITUI, TOrga oopmMyna XapTnv 3anncbiBaeTcs Tak:

I =log2(1/p) = log2p

UTOoObl NOMb30BaTbCA PACCMOTPEHHbIM MNOAXOAOM, HeobxoAuMO BHUKaTb B
cogepxaHue coobuieHns. JTO He Mo3BOoSieT WCMNONb30BaTb AaHHbIM noaxond Ans
KoanpoBaHMsa 1 nepegavm nHpopMaumm ¢ NOMOLLbI TEXHUYECKUX YCTPONCTB.

3. AndaBnTHbIN NOAXOA K U3MEPEHN0 MHopMaLun

lMoaxon OoCHOBaH Ha MoAcyeTe yucna CMMBOJSIOB B COOGLEHMW. DTOT noaxond He
CBA3bIBAET KOMMYECTBO WHGOpMaLMM C CcoAepXaHMem CcoobLleHns, no3BonseT
peanun3oBaTtb nepegadvy, xpaHeHve n obpaboTky MHOPMaLUN C MOMOLLLIO TEXHUYECKUX
YCTPOWCTB, HE TEPsisi NP 3TOM COAEpPXKaHUS (CMbICra) CooOLEeHUs.

Andasut noboro a3bika BKOYaeT B cebsi KOHeYHbI Habop cumBonoB. Mcxoasa us
BEPOSAITHOCTHOINO Noaxoda K onpedeneHunto  Konuvectsa MHGOpMaumn, MosiBlieHne
CMMBOSIOB andasuTta B TEKCTE MOXHO paccMaTpuBaTb Kak pasfnnyHble BO3MOXHbIE
cobbiTna. Konmyectso Takmx cobbitvin (cumBonoB) N HasbiBalOT MOLLHOCTLIO andasuTa.
Torga KonmMyecTBO MHAGOpMauuK, KOTopoe HeceT Kaxabih n3 N CMMBOSIOB, COrfacHo
BEPOSATHOCTHOMY Moaxody onpeaenseTcsa U3 opmMynbl: 2' = N.

KonnyecTtBo CMMBOSIOB B TEKCTE M3 K CUMBOJSIOB:

I=k *i

AndaBunTHbIN Noaxoa ABNAETCA 06GBHEKTMBHBIM CNOCOOBOM NM3MepPEeHNa MHopMmaLmm
N UCNOSb3yeTCsa B TEXHNYECKMUX YCTPONCTBAX.

Mepexon k 6onee KpynHbIM eANHULLAM U3MEPEHUS

OrpaHuyeHnss Ha MakcuMaribHyl0 MOLLHOCTb andaBuTa He CyLlecTBYeT, HO eCTb
andasuT, KOTOPbIN MOXHO CYMTaTb JOCTATOYHbIM (Ha COBPEMEHHOM aTarne) Ans paboTsbl C

MHOpMauuen, Kak Ons YernoBeka, Tak U ANns TeXHUYecknx yctporctB. OH BKIOYaeT B
AHURYNVICHITT y11PdSIIACIHTIUA THPUCSPAVIVIHDIVIU CUgULTTIGdviu 1. NUJIJIGUR
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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cebsa: natuHckMM andasuT, andaBuT 43blka CTpaHbl, Yucna, CNeLcUMMBOSIbl — BCEro
okono 200 3HakoB. o npuBeaeHHON Bbiwe Tabnuue MOXHO caenaTtb BbiBoA, YTO 7 6uTOB
MHpopmauun HegoctaTodHo, Tpebyetca 8 6utoB, 4TObLI 3akogmpoBaTb NGO CUMBON
Takoro andgasuta, 256 = 28. 8 6ut obpasytot 1 6anT. To ecTb ANa KOAMPOBAHNA CMMBONA
KOMMblOTEPHOro andasuta ucnonbdyetca 1 6ant. YKpynHeHue enuHuL, U3MepeHUus
WMHoOpMaUUKN aHanorMyHo NpUMeHseMoMy B (U3NKe — UCMNONb3YIT NPUCTaBKU «KUMOY,
«meray», «rura». [pn aTom cnegyet NOMHUTbL, YTO OocHOBaHue He 10, a 2.

1 K6 (kmnobanTt) = 210 6ant = 1024 6awrT,

1 M6(merabanT) = 210 K6 = 220 6anTt n 7. 4.

YMeHue oueHuBaTb KONMYecTBo MHopMaumm B COObLLEHMM NOMOXET onpeaennTb
CKOPOCTb MHAOPMALMOHHOrO MNOTOKa MO KaHanam cBA3n. MakcumanbHYt CKOpOCTb
nepegaym MHMopMaumm No KaHany CBA3WM Ha3blBalOT MPOMYCKHOM CNOCOBHOCTLIO KaHana
cBA3n. CambiM COBEpLUEHHbIM CPEeACTBOM CBSA3W Ha CerofgHs SBNAKTCA ONTUYECKue
cseToBOAbl. MHopmauus nepegaetcda B BuAE CBETOBbIX WMMMYMbCOB, MOCbINAeMbIX
nasepHbIiM uanyyatenem. Y 3TUX CPeAcTB CBA3W BbICOKasi MOMEXOYCTOMYMBOCTb U

nponyckHasi cnocobHocTb 6onee 100M6uT/C.

3adaHus.

1. Tepesegu 40 6uT B GanThI.

2. Pewwute 3apgadvy: Cuurtas, 4TO OOMH CUMBOJST KOOMpYyeTCcsi ogHMM GaunTom,
nogcumMtatb B GanTax KonmyectBo MHopmauumu, cogepxkalleecss B dpase: «Bek xuBn,
BEK YYUCb.»

3. Ha ok3ameHe Bbl GepeTe 9K3amMeHaUMOHHbIN OuneT, u npenogasaTenb
coobuaeT, 4To coobuleHne O ero Homepe HeceT 4 6uta uHdopmauuun. Onpepenute
KONM4YeCTBO 3K3aMeHaUMOHHbIX OMNEeTOB (3anuwnTe NOHOE peLLeHne)

4. T[lecHa cogepxuTt 32 HOTbl. Kakoe KoOnuyecTBo MHopmMaumm HeceT ogHa HoTa
3TOW NEeCHN? (3anuLmnTe NOSIHOE peLleHune)

5. Cuutas, 4TO OOMH CMMBOS KOAUpYyeTCca oaHUM GanToMm, noacuyuTtaTb B HGanTax
KOnuyecTBo MH(opmaLmu, cogepxalleecs B opase: «He genam n3 myxu crnoHa.»

6. CoobuieHre o0 TOM, YTO Ball APYr XMBET Ha LOEeCATOM aTaxe HeceT B cebe 4
outa nHpopmauumn. CKonbKo ataxen B gome?

7. Kakoe KonmyecTtBO MHopMauumn O LBeTe BbIHYTOroO Wapuka dygeTt nonyyeHo,
ecnun B Henpo3payHoM nakete xpaHatca: 10 6enbix, 20 kpacHblx, 30 cuHUX n 40 3eneHbIxX
LLIAPUKOB?

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

Hantn obbem wuHdpopmauumn, copepxawencs B tekcte m3 3000 cvmBonos,

HannucaHHOM pycckuMu GykBamu.

9.

[na 3anucu nucbma ObIN Mcnonb3oBaH aﬂ(baBI/IT MOLLIHOCTbIO B 16 CMMBOSOB.

Mucbmo coctosno u3 25 cTpok. B kaxpgom cTtpoke BmecTe ¢ npobenamm Obino 64

cumBona. Ckonbko 6anT nHpopmaumm cogepkano NnMcbMo?

10. YepHo-b6enoe nsobpaxeHne nveet 8 rpagaumm apkoctn. Pasmep nsobpaxxeHus

10*15 cm. Paspewenne 300 Toyek Ha atonm (1 gronm = 2,5 cm). Ckonbko Kbant namatu

Tpe6yeTc9| O5nAa XpaHeHnA |/|306pa>KeH|/|;| B HEC)KaToM Buae?

Bbi8o0b! u npedrnoxeHus o npodesnaHHoU pabome

CodepxaHue omyema:

1.

ok~ 0N

HanmeHoBaHMe NpakTUYeckoro 3aHATUs
Llenb 3aHATUSA

CnnCoK Mcnonb3yemMblX NCTOYHUKOB
BbiBOObI U NpeanoxeHus

D,aTa M noanncb KypcaHTa u npenogaBsaTtesid

Bonipocbi 0r1si caMorposepKu:

1.

EcTb nn cBA3b mMexay aﬂ(baBI/ITHbIM noaxoaom K n3amMepeHuiro I/IH(bOpMaLI,I/II/I n

cogepxxaHnem nHdbopmaummn?

2.
3.
4.
5.

B yem MOXHO n3amepuTb 06bEM MMCbMEHHOIO UM NeYaTHOro TekcTa?
OueHuTe 06bem ogHOM CTpaHULbl AAHHOTO y4yebHuKa B banTax.
YTto Takoe 6uUT ¢ no3mumn andaBUTHOrO NOAXo4a K U3MepeHuto MHpopmMaunn?

Kakve eguHUuUbl MCNOMb3ylOTCA AN U3MepeHust obbema uHdopmauun Ha

KOMMbIOTEPHbIX HoCUTEnaAX?

MpakTnueckoe 3aHsitTue Ne7 KogmpoBaHue M aekogmpoBaHue MHcopmauuum.
KonoBble Tabnuubl

Llernb 3aHaImMus: |/|3y‘-II/ITb KogunpoBaHune n gaekoanposaHune I/IHCbOpMaLI,VIVI

Mo3HakoOMUTLCA C KOAOBbLIMKU Tabnmuamm

UcxoOHble OaHHbIe: TeopeTUYecKuin matepuan

CodeprxaHue u rnopsidok 8bINo/IHEHUS 3a0aHUs:;

N3yunTb TEOpEeTUYECKYHO YacTb

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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BbinonHnTb 3agaHus

Teopemuyeckasi Hacmb

KoaupoBaHue 310 nepeBo MHpopmMaLmm ¢ 0OHOro A3blka Ha ApYrown.

HekognpoBaHue obpatHbi nepexod. OanH CUMMBO UCXOOHOIO COOBLLEHUS MOXET
3aMEHATbCA OAHUM WKW HECKOSIbKUMM CMMBOMaMM HOBOrO Kopa, a MoXeT ObiTb U
Hao60pPOT HECKONbKO CMMBOJSIOB UCXOAHOrO COOBLLEHMST 3aMEHAKTCA O4HMM CUMBOJSIOM B
HOBOM KOZe€.

KoanpoBaHne moxeT ObiTb: PaBHOMEpHOE npu paBHOMEPHOM KOOMPOBaHUM BCE
CUMBOJSIbl KOOMPYIOTCS KOAaMW paBHOW OnWHbI; HepaBHOMepHoe: npu HepaBHOMEPHOM
KOOMpPOBaHMM pasHble CUMBOSbI MOMYT KOAMPOBATLCA KOAAMW pPasHOW AfMHbI, U 3TO
3aTpyaHsieT OAHO3HA4YHOE [OEeKOAMPOBaHWE WM AeNnaeT ero HEeBO3MOXHbIM. Ycrosue
daHO o03HayaeT, YTO HMKaKoe KOOOBOE CIIOBO HEe SABMNSETCS Hayanom LpYyroro KogoBOro
cnosa. 9710 obecneymBaeT BO3MOXHOCTb OAHO3HAYHOW paclUMPPOBKM 3aKOANPOBAHHbLIX
coobuweHun. Ob6paTHoe ycnosue ®PaHO Takke SBMSETCA [A0OCTAaTOYMHbIM YCIOBUMEM
OAHO3HAYHOro AEKOANPOBaHUSA HepaBHOMEpPHOro koga. B HEM TpebyeTtcs, YTobbl HUKaKON
Kog He Obln OkOH4YaHuMeM ppyroro (bonee pOnWHHOMO) Koga. [ns  BO3MOXHOCTU
OAHO3HAYHOr0 [OEeKOAMPOBAHUA [OOCTATOYHO BbLINOSIHEHUST OOHOMO W3  YCMOBUW UMK
npamoro, wunu obpaTtHoro. OpgHako  CywecTBYKOT BapuaHTbl HepaBHOMEPHOro
KOOMPOBaHMs, Onst KOTopbiXx 06a ycrnoBusi HApyLleHbl, U TEM HE MEHEE OHU OOHO3HAYHO
aekogupytotcs. KopoBoe paepeBo (aepeBo kogupoBaHust XaddmaHa) 3T0 ABOUYHOE
AepeBo, Yy KOTOPOro: JIMCTbS NMOMEYEeHbl CUMBOMaMMW, ON9 KOTOpbIX paspabaTtbiBaeTcs
KoOupoBKa; y3fbl (B TOM 4uCfie KOPEHb) MOMEYEHbl CyMMOW BEPOATHOCTEMN MOSABMEHUS
BCEX CWMMBOSIOB, COOTBETCTBYHLLMX NUCTbSAM MNOAAEpPEBa, KOPHEM KOTOPOro siBMsieTCA
cooTtBeTcTBYylOWMA Yy3en. Metogq XaddmaHa Ha Bxoge nonyyaeTr Tabnvuy 4acTtoT
BCTPEYAEMOCTU CUMBOSIOB B WMCXOAHOM TekcTe. [lanee Ha OCHOBaHUM 3TON Tabnuvubl
CTpouTCAa AepeBo koanposaHua XaddpmaHa. Anroputm nocTpoeHus gepesa XadpdpmaHa:

War 1. Cumeonbl BxogHoro andasuta o06pasyoT CNMCOK CBOBOAHBLIX Y3rOB.
Kaxgbih nUCT MMeeT BeC, KOTOPbIA MOXEeT OblTb paBeH NMbo BEepOSATHOCTWU, NMbOo
KONMMYeCTBY BXOXAEHUN CUMBOSIA B CKUMAEMbIN TEKCT.

LWar 2. BeibnpatoTtcs aBa cBoboaHbIX y3na gepeBa C HaMMeHbLUNMU BECAMM.

War 3. CosgaeTtca ux poauterib ¢ BECOM, paBHbIM MX CyMMapHOMY Becy.

War 4. Pogutene pobaBnsieTcsa B CNUCOK CBODOAHBLIX Y3rOB, a OABOE €ro getemu
yOansioTcsa U3 3Toro crvcka.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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War 5. OgHon fayre, BbIXOASLEN U3 poaUTENs, CTaBUTCA B COOTBETCTBUE OWUT,
apyron 6ut.

LWar 6. lNoBTopsieM wWwarn, HadnMHas cCO BTOPOro, OO TeX MOp, Noka B CNuUCKe
CBOOOAHLIX Y3IOB HE OCTAHEeTCs TONbKO OAMH cBobogHbIn y3en. OH n ByaeT cumtaThbes
KOpHeM gepeBsa.

CyuwectByeT ABa nogxoaa K NOCTPOEHUIO KOOOBOIoO AepeBa: OT KOPHSA K NIUCTbAM U
OT JNIUCTLEB K KOPHIO.

Mpumep Ne1 ¢ pelseHnem

[na nepegaym no KaHany cBs3mM coobLieHuns, cocTosawero Tonbko ns éyks A, b, B,
I, pewmnnn ncrnonb3oBaTb HepaBHOMepPHbIN No gnuHe kod: A=1, 6=01, B=001. Kak HyXHO
3akogupoBatb OykBy [, 4TOObLI AnvHa kogda Oblna MUHMMArNbLHOW, W OOMNyCKanoch
OAHO3Ha4yHOe pas3bueHne KoanpoBaHHOro coodbuieHns Ha BykBbl?

1) 001

2) 000

3) 11

4) 101

PeleHue:

OT0 3agaHune yaobHee pelsatb C NoMollbko aepeBa XaddpmaHa; ycnosne daHo
BbINOSTHAETCH TOoraa, Korga Bce BblOpaHHble KO4OBbIE CroBa 3akaHYMBAKTCH B JIMCTbSX
aepea. o nucTbsaMm gepeBa MOXHO OOHO3HAYHO ONpPeaenuTb, rae MOXEeT HaxoAUTbCs
Oykea [, 4yToObl AnuHa koga Obina MWHUMAanNbHOW, W [OMyCcKanoCb OAHO3HAYHOE

pa3bneHne KoanpPoBaHHOIO COObLLEHNS Ha OYKBbI.

LLTpnxoBon NUHMEN OTMeYeHa «nycTas» BeTKa, Ha KOTOPOU MOXHO «MPUKPENUTbY
nnUCT ansa kogosoro cnosa 6ykebl [ 2). 000
Mpumep Ne2 ¢ peleHnem

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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Mo kaHany cBA3n nepefarnTca coobLleHus, cogepxawme Tonbko 4 6yksbl 1, O, C,
T, [Ona nepegadn  UCNONb3yeTcs AOBOWYHBLIMG - KO, AONycKawwmn OA4HO3Ha4yHoe
aekogmpoBaHue. [ing 6yks T, O, I ncnonb3ytotcsa Takme kogosble cnosa: T - 111, 0 -0, I
-100.

Ykaxute kpaTyanwee kogoBoe crioBo anst 6ykebl C, npu KoTopoMm kop OyaeTt
Aonyckatb o4HO3HA4YyHOe AekoampoBaHue. Ecrnn Takmx KOQOB HECKOSbKO, YKaXUTE Kop C
HaMMEHbLUMM YUCINOBbLIM 3HAYEHMEM.

PelieHne:

B noepeBe koga Bce KogoOBble CrOBa AOMKHbI pacnonaratbCs B NUCTbAX AepeBa, TO
€CTb B y3nax, KOTopble He UMEKT NOTOMKOB. [loCcTponm AepeBo ANs 3agaHHbIX KOAOBbIX
cnoB O-0, T-111mn - 100:

LLTpnMxoBbIMX NIMHUAMU OTMEYEHbl ABE «MNyCTble» BETBM, Ha KOTOpble MOXHO
«NPUKPENUTLY NUCT Ans kogosoro croBa 6ykebl C: 101 unu 110; U3 HUX MUHUMArbHOE

3Ha4vyeHne nmeet ko 101

Mpumep 3 ¢ peweHnem

[na koanpoBaHWa HEKOTOPOM MocrefoBaTenibHOCTU, cocTosiwen n3 6yks K, J1, M,
H, pewwnnu ncnonb3oBaTb HEPaABHOMEPHbIA ABOUYHbINA KOA, YAOBNETBOPSIOWMNN YCIOBUIO
daHo. [1nga 6ykebl J1 ncnonb3oBanu kogosoe cnoso 1, ans 6ykebl M - kogoBoe cnoeo 011.
KakoBa HanmMmeHbLIas BO3MOXXHasA CyMMapHas AfvHa BCeX YeTbIPEX KOAOBbIX CrOB?

1) 10

2)9

3)8

4)7

PewweHne:

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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MocTtpoum gepesBo ansa 3agaHHbIX kKogosblx crioB J1—1mn M -011

LLlTpVIXOBbIMVI JIMHNAMN OTMEeYeHbl OBE «NyCTble» BeTBU, Ha KOTOPble MOXHO

«MPUKPENUTb» NUCTbS Ana Kogosbix cnos 6yks K (00) n H (010)

Takum obpasom, BbibpaB kogosble crosa J1 -1, M -011, K - 00, H -010, nony4aem
CYMMapHY0 OJIMHY KOOOBbIX CoB 9 CUMBOJIOB

OrtBeT:2.

Mpumep 4 ¢ pelueHnem

Aana kogmposanna 6yks L, X, P, O, B pewwunn wucnonb3oBaTb ABOUYHOE
npegcrasneHne umcen 0, 1, 2, 3 M 4 COOTBETCTBEHHO (C COXpPaHEHMEM OAHOro
He3Havallero Hynss B Crfydae OOHOpa3psiaHOro npeactaBneHuns).  3akogupynte
nocnegoBaTtenbHoctb 6ykB XOPOBO[ Takum cnocobom w pesynbtart 3anuwmte
BOCbMEPUYHbIM KOAOM.

PeweHune:

Cravana cnenyet npencraBuTb AaHHbIE B YCI1OBUKX YCI1a B ABOUYHOM KOJ€E:

il X P o) B
0 1 2 3 4
00 01 10 11 100

3aTtem 3akoguposaTtb nocregosaTenbHocTb 6yks: XOPOBO[ - 011110111001100.
Tenepb pa3obbEM 3TO MNpeacTaBneHWe Ha TPOWKM ChpaBa HaneBo M NepeBeaéM
nony4eHHbIn HAabop YMcen B AECATUYHbLIA Kof, 3aTeM B BOCbMEPUYHbIA (BOCbMEpPUYHOE
npeacraBneHne coBnagaeT ¢ 4eCATUYHBIM Npy pa3breHnm Tponkamm)

011110111 001 100 — 36714

MNpumep 5 ¢ peweHnem

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Ona kogmpoBaHua Oyks A, b, B, [ pewwvnun wucnonb3oBaTtb ABYyXpas3psgHble
nocrniegoBaTenbHble ABOMYHblIE 4Yncna (oT 00 go 11, coOTBETCTBEHHO). 3akogupynte
Takum obpa3om nocnegoBaTenbHOCTb cumBonoB BBIMA n  3anvwuTte nonyyeHHoe
ABOVYHOE YMCIO B LWECTHAALATEPUYHON CUCTEME CUHUCTIEHMS.

PeweHue:

3akogupyem nocnegosatenbHocTb 6ykB: BBIA - 01011100. Tenepb pa3obbéM 3TO
npeacTaBfieHne Ha YeTBEPKU CripaBa HaneBO U nepeBedéM MosyyYyeHHbI Habop udncen
cHavarna B JeCATUYHbIN KO, 3aTeM B LWECTHaauaTePUYHbIN:

0101 1100 -512 - 5C.

Mpumep 6 ¢ pelueHnem

YepHo-6enoe pactpoBoe nsobpaxeHne KogmpyeTcst NOCTPOYHO, HauyMHas ¢ NeBoro
BEPXHErO yrna u 3akaH4MBas B NpaBoOM HWKHeMm yrny. Npu kogmpoBaHun 1 ob6o3HavaeT
yepHbIn uBeT, a 0 - Genbii. 3akoanpynTte, Takmm obpasom, nsobpaxeHne n sanuuuTe

pes3ynbTaT B BOCbMEPUYHON CUCTEME CHUCIIEHUS.

Koa nepson ctpoku: 10101

Kopa sTopown ctpoku: 11000

Kopa Tpetben ctpokn: 01010.

3anuwem Kogbl No Nopsaky B ogHy cTpoky: 1010111000001010. Tenepb pa3obbeém
3TO NpeAcTaBreHne Ha TPOWMKM cripaBa Haneso U nepeBenéEM nosyvyeHHbI Habop vmcen B
AEeCATUYHBIN KOA4 (BOCbMepuUYHOEe MpeacTaBrieHne coBnagaeT C AeCATUYHbIM - MNpuU
pa3bueHun Tporkamm)

101 011 100 001 010 — 53412

3adaHus

1) Anga koanpoBaHUs HEKOTOPOKM NocrneaoBaTenbHOCTU, cocTosLwen n3 6yks A, b,
B, ' v [, pewunn wucnonb3oBaTb HEPaABHOMEPHbLIA [OBOUYHBIA KO, MO3BONSKOLLMIA
OAHO3HA4YHO [AeKoaupoBaTb [OBOWYHYK MOCMEeAO0BaTENbHOCTb, MOSABMASAIOLWYOCA Ha
NPUEMHON CTOPOHEe KaHana cBsasun. [ns 6yks A, b, B n I' ncnonb3oBanu takme KogoBble
cnoesa: A-111,6-110,B - 100, I - 101.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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YKaxute, KakMMm KOAOBbIM CrOBOM MOXeT ObITb 3akoaupoBaHa OykBa [1. Kopg
AOSDKEH yOOBMETBOPSATb CBOMCTBY OOHO3HA4YHOro [gekoampoBaHusa. Ecnn  MOXHO
ncnonb3oBaTtb 6onee ogHOro KOAOBOIO CNOBA, YKaXNTe KpaTyanllee u3 HUX.

1)0

2) 01

3) 00

4) 000

2) [Ina kognpoBaHWsi HEKOTOPOW NOCNeaoBaTeNbHOCTU, cocToswen ns 6yks A, b, B,
I v [, ncnonb3yetca HepaBHOMEPHbLIA [OBOWUYHbLIA KO, MO3BONAKOLWMA OAHO3HAYHO
AeKoanpoBaThb NOSyYeHHY OBOUYHYKO nocriegoBaTtesibHOCTb. BoT atoT koa: A - 00, b -
01, B -100,T - 101, A - 110. MoxHO nn cokpaTuUTb ANd ogHOM U3 ByKB ANMHY KO4OBOro
cnoBa Tak, 4TOObl KOA4 MO-NPEeXHeMy MOXHO Obino gekoampoBaTb OAHO3HAYHO? Koabl
ocCTasnbHbIX OYKB MEHATLCSA HE OOMMKHbI. Bbibepnte npaBunbHbIM BapnaHT oTBETA.

1) ana 6ykebl [ — 11

2) 3TO HEBO3MOXHO

3) ansa 6ykebl [ — 10

4) onsa 6ykebl [] — 10

3) Mo kaHany cBaA3u nepegarTcs cooblueHuns, cogepxawme Tonbko 4 6yksbl K, O,
P, A; aona nepegayn wucnomnb3yeTcs [OBOUYHBIA KOA, AOMycKalowuMi OAHO3HAYHOEe
aekoguposaHue. [na 6yks P, A, K ncnonesytoTcs Takne kogosble crosa: P: 000, A: 10, K:
01.

Ykaxute Takoe kogoBoe crnoBo and 6ykebl O, npu KOTOpoMm koa GyaeT aonyckaTtb
OAHO3HA4YHOEe AekoampoBaHue. Ecnn Takux KOOOBbIX CrOB HECKOSbKO, YKaXuTe To, Yy
KOTOPOro MeHbLlas anuvHa.

1)1

2)0

3) 11

4) 001

4) [Ins kogMpoBaHWsl HEKOTOPOW NocreaoBaTelbHOCTU, cocTosdLlen ns byks Y, Y, E,
H, N n K, ncnonesyetca HepaBHOMEPHbIN ABOUYHbIA NPedUKCHbIN Kog. BoT aToT Koa: Y -
000, 4 - 001, E - 010, H - 100, X - 011, K - 11. MoXHO nn cokpaTuTb AnNs ogHon u3 6yks
ANIMHY KOOOBOro croBa Tak, 4YTOObl Ko MNo-npexHemy octanca npedukcHbiM? Koapl
oCTasnbHbIX OYKB MEHATLCA HE OOSMKHbI.

Bbibepute npaBunbHbIA BapuaHT OTBeTa.
LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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MpumeyvaHue. MNMpeduKCHbIN KO 9TO KO, B KOTOPOM HW OLHO KOOOBOE CIIOBO He
ABMNAETCA Havanom [Apyroro; TakMe KoAbl MO3BOMAKT OAHO3HAYHO [JekoaupoBaTbh
Nony4YeHHy0 OBOUYHYO NOCnefoBaTENbHOCTb.

1) kogoBoe cnoBo Anst 6ykBbl E MoxxHO cokpaTutb go 01;

2) kogoBoe cnoso Anga 6ykebl K MOXHO cokpatuTb 4o 1;

3) kogoBoe cnoBo anst 6ykebl H MoXxHO cokpaTtutb o 10;

)

4) 3TO HEBO3MOXXHO.

5) [Ins kognpoBaHna HEKOTOPOWM NocnenoBaTENbHOCTH, cocTosiwen u3 6yks A, b, B,
I n [, pewunun wucnonb3oBaTtb HEPABHOMEPHbLIA [OBOWUYHLIN KO, MNO3BONAKOLLMNA
O[HO3HA4YHO AeKoauMpoBaTb [BOWYHYIO MOCNEenoBaTENbHOCTb, MNOSABASKOLWYCA Ha
NPUEMHON CTOPOHe KaHana ceasu. [ns 6yks A, b, B n I ncnonb3oBanu takMe Kogosble
cnosa: A - 111, b - 110, B - 101, I - 100. YkaxuTe, KakumM KOOOBbIM CIMOBOM W3
nepeymncneHHblX Hxe MoxeT BbiTb 3akoampoBaHa byksa [. Kog AormkeH yooBneTBOpATb
CBOWCTBY OAHO3HAYHOro AekoampoBaHus. Ecnn mMoxHO wucnonb3oBatTb Gonee oaHOro
KOOOBOrO CNoBa, yKaXknte kpatyaniiee n3 HuX.

1)1

2)0

3) 01

4) 10

6) Mo kaHany cBs3u nepegaroTcst coobLLEHNs, cogepxalume Tonbko 4 6ykebl: E, H,
O, T. B no6om coobweHun 6onblie sBcero 6yke O, cnepgywuwasa no yactote 6ykea E,
3atem H. bykBa T BcTpevaeTcsa pexe, yeMm nobaa gpyrada. [ns nepegayun cooblieHun
HY)>XHO WCMONb30BaTb HEPaBHOMEPHLIM [OBOWYHBIA KOA, AOMyCKalowWMA O[HO3HAYHOEe
AeKoanpoBaHMe; npu  3TOM  COOOWEHUA  OOIMKHbl  OblTb  Kak  MOXHO  KOpoue.
LndppoBanbLUmnk MOXeT UCMonb30BaTbh OANH U3 NepeyncneHHbIX HxXe KogoB. Kakon koa
eMy cnegyert BblbpaTb?

1)E-O0,H-1,0-00,T-11

2)O0-1,H-0,E-01,T-10

3)E-1,H-01, O -001, T -000

4)0-0,H-11,E-101, T -100

7) Mo kaHany cBA3n nepefaroTca coobueHuns, cogepxawme Tonbko 4 6yksbl I1, O,
C, T, pons nepegayn wCNoOnb3yeTcs [OBOMYHLIA  KOA, AOMNyCKalLWMA OAHO3HAYHOE

aekogmpoBaHue. Ons 6yks T, O, 1 ucnonb3ytoTca Takme kogosble cnosa: T: 111, O: 10, IM:
LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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01. YkaxuTe Takoe kogoBoe croBo ans 6ykebl C, npu KoTopom Kog 6yaeTt ponyckaTb
OOHO3HayHOoe fekoaumpoBaHue. Ecnm Takmx KOAOBbIX CNOB HECKOMbKO, YKaXute TOT, Y
KOTOpPOro MeHbLUast AnuHa.

1)1

2)0

3) 00

4) 110

8) [na kogmpoBaHus coobLieHnsa, coctoswero Tonbko n3 6yks A, B, C, D u E,

ncnonb3yeTcsl HepaBHOMEPHbIN N0 ANMHE OBOUYHbIN KOA:

A B C D E

000 11 01 001 10

Kakoe (Tonbko ogHo!) 13 yeTblipex MOonyyYeHHbIX coobuieHnn Obino nepegaHo 6e3
OLIMBOK 1 MOXeET BbITb packogMpoBaHO:

1) 110000010011110

2) 110000011011110

3)110001001001110

4) 110000001011110

[lononHuTenbHblEe 3agayn

9) Ona kogupoBanus 6yke O, K, I, O, P pewvnn wncnonb3oBaTb ABOUYHOE
npencraeneHne umcen 0, 1, 2, 3 M 4 COOTBETCTBEHHO (C COXpPaHEHMEM OAHOrO
Hes3Havalwero Hynsas B Cfy4yae OAHOPAas3ps4HOro npedcTaBneHus).  3akoaupynte
nocnegosatenbHocTb 6ykB [OPOOOK Takmm cnocobom wu pesynbTaT 3anuwimte
BOCbMEPUYHBLIM KOOOM.

10) Ansa nepenaym no KaHany CBs3M COOBLLEHUS, COCTOSALLENO TONbKO N3 CUMBOSOB
A, b, B n I, ncnonbsyetca HepaBHoOMepHbIn (N0 anuHe) koa: A- 10, b-11, B-001, M-011.
Uepes kaHan cBsasn nepegaetca coobuwenne: ABIMBI'B. 3akoaupyite cooblieHne gaHHbIM

KOOOM. I'IonyquHoe OBONYHOE 4YNCI10 NnepeseanTe B LlJeCTHaLlU,aTepI/I‘-IHbII‘/'I BUA

Bb1800b1 U ripednoxeHus o npodenaHHoU pabome
CodepxaHue omyema:

1. HaumeHoBaHMe NpaKTUYECKOro 3aHATUSA

2. Uenb 3aHaTnsa

3. Cnucok ncnoJyib3yemMblX NCTOYHUNKOB

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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4. BblBOObl M NPEONOXeEHMS

5. [aTa v noanuck KypcaHTa v npenogaearterns

Bonpocbl 0risi caMornposepKu:

1. KogupoBaHue kak nsmeHeHne oopmMbl npeacraBreHna ntHopmMauuu.
2. Kak komnbloTep pacrnosHaeT MHpopmMaLunio?

3. Kak nsmeputb MHopmMmauuo?

4. EQnHULBI namepeHnsa MHopmaLnu.

MpakTu4yeckoe 3aHATUE Ne 8 ApudmeTnyeckne u norm4eckne OCHOBbI paboTbl
KOMNblOTEpa

Lenb 3aHsmus:

n3yvyeHune rnorm4eCKkmnx afieMeHToOB KOMMNbOTEPA N UX Tabnuy UICTUHHOCTW.

HcxoOHble OaHHbIe: TeopeTuyecknin matepuan, Tabnmuybl UICTUHHOCTU

CodeprxaHue u nopsidoK 8bIrNoNHEHUS 3a0aHus:
N3yunTb TEOpPETUYECKYIO YacCcTb

BbinonHnTb 3agaHusa

TeopeTnyeckasa 4yacTb

Anrebpa norvkn nosiBunacbh B cepeguHe XIX B. B Tpyaax aHIMUNCKOro MatemaTumka
Ibxopoka byns.

Jloeudeckoe ebicka3bleaHUe — 3TO nboe noBecTBOBaTENbHOE MPEeAnoXeHue, B
OTHOLLEHMM KOTOPOro MOXXHO OOHO3HAYHO CKa3aTb, UCTUHHOIO OHO UMW NIOXHO. [pn aToM
He BCsSKOe npeanoXxeHue ABnAeTCs Nornm4yeckMMm BbiCcKadbiBaHueM. Hanpumep, «Xopowuni
CTYOEHT» He ABMSETCS JIOTMYECKMM BbiCKa3blBaHWEM, TaK Kak HEBO3MOXHO CyauTb 06 ero
WUCTUHHOCTM WK JIOXKHOCTU, a BbiCKasbiBaHMe «/IBaHOB — XOPOLUMW CTYLEHT» SABMNAETCSA
NOrMYECKNUM BbICKa3blBaHNEM.

YnoTtpebnsemble CrioBa U CITIOBOCOYETAHUS KHEY, KUY, KUSU», K€C/U, moy», «moada
U mosibko moada» MO3BOMAT U3 YXKe 3aaHHbIX BbliCKa3blBaHUA CTPOUTb HOBblE. Takue
cnoBa W CNOBOCOYMETaHUS HasblBalOMCs  Jjioeudyeckumu  cesidkamu. [lpy  aTOM
BbICKa3blBaHWNA, 06pa3oBaHHbIE U3 OPYIMX BbICKa3blBAHUW C NOMOLLBIO NTOMMYECKUX CBA3OK,
Ha3blBalOTCA cocmasHbIMU. BbickasbiBaHMe, He SBMSIOLWEECs COCTaBHbIM, Ha3bigaemcs

3rieMeHMmMapHbIM.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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[na Toro 4tobbl obpawatbCsa K JIOTMYECKMM BbICKa3blBAHUMSIM UM Ha3Ha4valoTCs
nmeHa. Hanpumep, 4epe3d A ob6o3Hauum BbickasbiBaHue «[llets Obin Bo PpaHumm», a
yepes B BbickasbiBaHue «[leTs 6bin1 B UTanum». Torga coctaBHOE BbiCKa3blBaHUE MPUMET
Bug - «leta 6bin n Bo ®paHummn, 1 B UTanuny, ganee MoXxHo 3anncatb kpatko: «A U By.
3p0ecb U — noruyeckasa cBsAska, A,B — normyeckme nepemMeHHble, KOTopble MOryT
NPUHUMAaTL TONbKO ABa 3HAYEHUS: UICTUHHA U fI0Xb, 0603HavYaemble 1 1 0.

B anrebpe norvku BbiCka3biBaHWsi MOTYT NPUHMMAaTb NULWb ABa 3HAYEHUSA: UCTUHHA
— 1 nnoxb —0.

Pa60Ty NOTrNYECKNX 311IEMEHTOB OMUCLIBAOT C MOMOLLIbIO Tabnuu NCTUHHOCTW.

Tabnuya ucmuHHocmu — 370 TabnU4yHoe NpeacTaBieHNe fIorMYeckolr CXeMbl
(onepauun), B KOTOPOM NepeYdncrieHbl BCE BO3MOXHbIE COYeTaHUS 3HAYEHUIN UCTUHHOCTY
BXOAHbIX CUrHanoB (onepaHaoB) BMECTE CO 3HAYEHMEM UCTUHHOCTM BbIXOAHOIO CUrHana
(pe3ynbTaTa onepaumm) Ans Kaxgoro U3 3TUX CoMETaHU.

1. Onepauum ¢ NOrMYeCKMMM BbICKa3biBaHUAMMU

C nornyeckMmm BbiCKa3blBaHMSIMM MOXHO NMPOM3BOAMTbL CrieaytoLimne onepaumm:

1. Onepauyusi ompuuyaHusi.

Onepauus, Bbipaxxaemas crnosoM HE, Ha3biBaeTcsa oTpuUuaHnem, Unum MHBEpPCUEn, n
0603HaYaeTCs YepTOil Haf BbICKa3biBAHUEM UMW 3HAKOM |.

Tabnuua 1. Tabnuua NCTUHHOCTKU NIOMMYECKOro oTpULaHMs

>

RO
Ol x|

2. Onepayusi KOHbIOHKUUU.

Onepauusi, Bblpaxaemass cBs3koM W, HasbiBaeTca COEOMHEHWEM, WMN
KOHBIOHKUMEN, WKW FIOTMYECKUM YMHOXEHueM, n obo3HayaeTca 3HakoMm «&» (MOXeT
0603Ha4aTbCA 3HAKOM «A» UNK «-». BbickasbiBaHne F=A&B ncTMHHO TONbLKO TOrAa, Korga
oba Bbicka3biBaHUsA A 1 B NCTUHHBI.

Tabnuua 2. - Tabnmua MCTUHHOCTU JIOMMYECKOrO YMHOXEHUS

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

3. Onepauus Ou3bIOHKUUU.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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Onepauus, Bblpaxxaemas cBsskon WJIA, HasbiBaeTca pasgeneHvem, unm
AN3BIOHKUMEN, WU JIOTMYECKMM CrIOXEHMEM, U 0B03Ha4yaeTCa 3HAKOM «V» (Mn «+»).
Bbicka3biBaHne F=AVB noxHo Toraa v TonbKo Toraa, koraa oba BbickasbiBaHust A u B
NOXHBbI.

Tabnuya3. -Tabnuuya NCTUHHOCTU NMOMMYECKOro CNOXKeHUs

A | B | F=AvB
0|0 0
01 1
10 1
11 1

4. Onepauus umnaukayuu.

Onepauus cregoBaHus, Bblpaxaemasi CBA3KaMU «ECIU..., TO», «U3 ... cneayeTt»,
«... BMneYeT ... », HasblBaeTcd wuMNnIMKauuern u o6o3Ha4YaeTcss 3HaKOM «—».
BbickasbiBaHne A—>B no)HO Toraa v TonbKo Toraa, koraa A UCTUHHO, a B noxHo.

Tabnuua 4 - Tabnuua NCTUHHOCTM NIOrMYeckon (OYHKLMN UMMIAnKaunm

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

5. Onepauus akguganieHyuu.

Onepauus paBeHCTBa, Bbipaxaemasi CBsA3KaMW «Torga W TOMbKO Torgay,
«HEeobxoanuMOo N AOCTAaTOYHOY», «... PABHOCUIbHO ...», HA3blBAaeTCA 3KBUBANEHUMEN, Unun
OBOMHON UMnnunkaumnen, n obos3HavyaeTcsa 3HaKamMm «<>» Unn «~». BbickasbiBaHne A«>B
WCTUHHO TOrAaa un ToNbKo Toraa, koraa 3HadeHns A n B coBnagator.

Tabnuya 5 - Tabnuua NCTUHHOCTU SKBUBANEHLUUn

A | B | F=FA©B
00 1
0|1 0
10 0
1|1 1

rlOpFIﬂ,OK BbIMOJTHEHUA JTOTM4YeCKUX onepau,w7| 3afaeTca KpyrnbiMu ckobkamu, Ho

ana ymMeHblleHUA 4Yucna ckobok OoroBopunncb cymMTaTb, YTO CHa4alla BbIMNOJTHAETCA

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




KMPK BIrAP® ®I'6OY BO «KI'TY»
MO-35 02 10-00[.12.1M3

NHOPOPMATUKA | C.77/211

onepauma otpuuaHue (HE), 3atem koHbloHkumm (M), 3atem gusbioHkumm (UIN) n B
NnocregHIo ovepepb - MMNMKaumMm. 3TO Ha3bIBaeTCA NPUOPUTETOM OnepaLmin.

MopsaaoK BbINONMHEHUS NTOTMYECKMX onepaumi B CITOXXHOM FTOrMYECKOM BbIPaXXEHUN:

1. HBepcus;

2. KoHbOHKUUS;

3. An3boHKUMS;

4. mnnukayms;

5. OKBMBaANEHTHOCTb.

[Ona n3MeHeHust yKasaHHOro nopsiAka BbIMOSHEHNSA JOrMYECKNX onepauun
NCNONb3YyHTCHA CKOOKMN.

2. OCHOBHbI€ 3aKOHbI anredbpbl NOrnMKu

B anrebpe norvku BbIMOMHAKTCA CrieaylouMe OCHOBHbIE 3aKOHbI, NO3BOsiSOLMeE
NpPoOBOAMTbL TOXOECTBEHHbIE NpPeobpa3oBaHMs (YNPOLLEHUS) JOrMYECKUX BbIPaXXEHWUNA,

nokasaHHble B Tabnuue 2.1. 3akoHbl anrebpbl NTOrMKu

JakoH o« 1Ty ‘ o s
1. IsoitHOTO OTpHIIAHHA A=A
2. ITepemecTHTENBHELH AwvB=Bwv A A&B=B&A
3. CodeTaTeIpHBIH (AvByvC=Av(Bv(O) (A&B)&C=AKB&C)
4. PacnipenenuTeIpHEIT (AvB)&CHA&C)v(B&C) | (A&B)vC=Av(C)&(BvO)
5. 3axomnpl 1e Moprana A v B=A&B A&B=A v B
6. MmeMIIoTeHTHOCTH Awv A=A ARA=A
7. MckmoueHHA KOHCTAHT Avi=L Avi=A A&l=A: A&O=0
8. [TpoTHBOpeUHA — A&A=0
0. HexmoueHne TPEThEro Av A=1 —
10. TTornomenna Av(A&B)A A&(A v B)FA
11. Hexmrouenns (A&B)v (A&B)-B (AvB)&(A v By-B
12. KorTpanosuimnn (A>BHDB« A)
3adaHus

Ne 1. Kakume wu3 npennoxeHunm aBnATCA BbickasbiBaHuaMu? Onpegenure ux

MCTUHHOCTb. Onpe,u,envlTe TUN BbICKa3biBaHWSA: oOLLee, YaCTHOE UNu eauHUYHOE.

1. Bce conpartbl xpabpble 5. Bce nekapcTBa HENPUATHBLI HA BKYC
2. HekoTopble Y4EeHUKN OBOEYHUKN 6. A — nepBas bykBa B andasute

3. Bce aHaHacbl NpUATHBI Ha BKYC 7. HekoTtopble measean — Gypble

4. HekoTopble Mou p[py3bs cobupatoT 8. Turp — XuLLHOE XMBOTHOE

MapKu

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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9. Y HeKkoTOpbIX 3Men HeT S40BUTbIX

3yboB

10. Bce meTannsl NnpoBOAAT TENNO

AlB —A AVB A&B A—B A—B
HHBEPCHA | JIMSBLIOHKIIHA | KOHBIOHKLIHA | HMILUIHKALHA | 9KBHBaICHLHA
00 1 0 0 l 1
0|1 1 l 0 l 0
110 0 l 0 0 0
1]1 0 l l l 1

I'Ipl/lmep. Kakoe n3 npmBeeHHbIX UMEeH ya4oBr1eTBopAeT JIorn4eCKoMy yCrioBUKO:

7 (nocnegHsis 6ykBa rnacHas — nepBas OykBa cornacHasd) & BTopasi Gyksa

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

Hua Xl1: X2: X3: X1-X2 | AX1-X2) [ (X]1-X2)&X3
nmocne HEs OyKea nepeas Oykea ETOpas OyKBa
rnacHas COrnacHaf COTNacHan
Hpuna 1 0 1 0 l l
Aprém 0 0 1 l 0 0
Crenan 0 1 1 1 0 0
Mapus 1 1 0 1 0 0

Ne 2. a) Kakoe 13 npuBegeHHbIX HAa3BaHUN XMBOTHbLIX YOOBMETBOPSET JIOrMYECKOMY

YCrOoBUIO

—(ecTb MArkmn 3Hak & (BTopast bykBa rnacHasa — nsatas 6ykea cornacHas))

1) MEABE[b 2) BbIXYXOJ1b 3) MYPABbBE[ 4) OBE3bAHA

6) Kakoe n3 npueeaeHHbIX MMEH yOOBIIETBOPAET JIOTM4YECKOMY yCnoBuio

—(nepBas 6ykBa rmacHas — nocnegHss Oykea rnacHasi) & BTopasi bykBa cornacHas
1) UPUHA 2) OJNEl 3) CTEMNAH 4) UJTIOHA

B) Kakoe n3 npueeeHHbIX UMEH yOOBIETBOPAET JTIOTMYECKOMY YCIOBUIO:

- (nepsas bykBa cornacHas — BTopas 6ykBa cornacHasi) & (npegnocnegHsas 6ykea

rnacHas — nocnegHasa 6ykea rnacHas)

1) KPUCTUHA 2) MAKCWUM 3) CTETIAH 4) MAPUA

Bb1800b1 U ripednoxeHusi o npodesniaHHoU pabome:

CodepxxaHue omyema:

1.

2
3.
4

HanmeHoBaHwne MPaKTN4eCKoro 3aHATUA

Llenb 3aHATUSA

Cnucok ncnoJyib3yemMblX NCTOYHUNKOB

BbiBoAbl M NPeAnoXeHus

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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5. [aTa v noanuck KypcaHTa v npenogaearterns

Bonipocbi 0r1si caMornposepKu:

1. YTo Takoe nornyeckoe BbiCKa3biBaHNE?

2. Nepeyncnure oCHOBHblE BUHAPHbIE NTOrMYEeCKMe onepauum U CBA3KMN.
3. OnnwwuTe onepauuio nHeepcun — HE.

4. OnnwmnTe onepaumo KOHbHOHKUNK — .

5. OnunwunTte onepauuto AnsbroHKUnn-UIN.

Mpaktnyeckoe 3aHATMe N9 CocTaBneHue Tabnuuy WUCTUHHOCTU MO
NOrM4eCcKUM BbIpaXXeHUsaM

Lenb 3aHsmus:
NnocTpoeHne Tabnumu NCTUHHOCTU NTOTMYECKNX BbICKa3bIBaAHWU.

NMPUMEHSITb OCHOBHbIE DOPMYIbl U NpaBuna anredpbl NOrKu

UcxoOHbIe OaHHbIe: Tabnuubl NCTUHHOCTU

CodepxxaHue u rnopsidokK 8bINosIHEHUS 3a0aHUs:
M3yunTb TEOPETMYECKYHO YaCTb

BbInONHUTL 3agaHus

TeopeTnyeckasa 4yacTb

PeweHne normyeckux BbIpaXXeHUW MPUHATO 3anucbiBaTb B Buae Tabnuy
UCTUHHOCTU— Tabnuy, B KOTOPbIX MO OEACTBUAM MOKa3aHO, KakMe 3Ha4YeHUsa npuHuMaeT
norMyeckoe BblipaXeHue Npu BCceX BO3MOXHbIX Habopax ero nepeMeHHbIX.

Mpwn coctaBneHun Tabnuubl UICTUHHOCTU ANANOrMYECKOro BblpaXkeHns Heobxoanmo

yunTbiBaTbNnopAAOK BbiNOJNTHEHUA TOrnM4YeCcKunx onepauun,a UMEHHO:

1. penctBus B ckobkax,

NHBEpcus (oTpuuaHue),
& (KOHBLIOHKLUUSA),

V (AN3BIOHKUUSA),

=> (UMNNuKaums),

S o\

<=> (3KBUBaANEHTHOCTb ).

AnroputMm coctaBneHus Tabnaumubl UICTUHHOCTM:

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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1. BbIAICHUTb KONMMYECTBO CTPOK B Tabnuue

KONMYECTBO NEPEMEHHbIX + CTPOKa 3arosioBKOB CTONOLOB).

(BbluMCnIsieTca kak 2", roe n —

2. BbISICHUTb KONUYECTBO CTONOLIOB (Bbl‘-lI/ICJ'IFIeTCFI KaK KONnM4ecTBO nNepemMeHHbIX +

KOJIN4eCTBO JIOTMYECKNX OI'IGpGLl,I/IVI).

3. YcTaHOBUTL NocrneaoBaTeibHOCTb BbINOSHEHNS NIOMMYECKNX OI'IGpELl,VIVI.

4. MocTtpouTtb Tabnuuy, ykasbiBas Has3BaHWS CTONOLOB M BO3MOXHble Habopbl

3HAYEHUN NCXOLHbIX JTOMMYECKNX nepemMeHHbIX.

5. 3anonHuTtb T861'II/ILI,y MCTMHHOCTK MO cTonbuam.

6. 3anucaTb OTBeT.

Mpumepbl.

1. CoctaBuM Tabnuuy UCTUHHOCTU N4 hopmyrbl «A nnu B unn He B», koTopas

coaepxut aese nepemMmeHHole A 1 B. B nepBbix AByx ctonbuax tTabnuubl 3anuwem YyeTbipe

BO3MOXXHbIX MNapbl 3HA4YEeHUN ITUX nepemMeHHbIX, B nocnenyrLlimnx cronbuax — 3Ha4yeHus

NPOMEXYTOUHbLIX hOpPMYS 1 B NocneaHem ctonbue — 3HavyeHne hopMyrbl.

dopmyny nepenuLLem B TepMuHax anrebpbl norvku: AVBVB

B pesynbTtate nonyyum Tabnuuy:

[MpomexXyTouYHble
MepemeHHble nornyeckue dopmyna
dopMyrbl
A B B BVA AVBVB
0 0 1 0 1
1 0 1 1 1
0 1 0 1 1
1 1 0 1 1

T.e. bopmyna AVBVBSABNAETCS TOXAECTBEHHO NCTUHHOMN.

Mpumep 2

MocTtponm Tabnuuy NCTUHHOCTU Ans BblpaxeHus F=(AvB)&(7Av-B).

1. KonunuyecTBo cTpok=2? (2 NnepeMeHHbIX+CTpoKa 3arofloBKOB CTON6LOB)=5.

2. KonuyectBo cTonbuoB=2 norunyeckne nepemeHHble (A, B)+ 5 norunyeckmx

onepaumn (v,&,7,v,7) = 7.

3. PacctaBmmMm nopsgok BbINOSHEHUST onepaLuni:

1
(AvB)&(~A v B)

4-5. MNocTponm Tabnuuy 1 3anofHUM ee no ctonbuam:

5243
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6. OtBeT: F=0, npn A=B=0 n A=B=1

Mpumep 3

NHOPOPMATUKA | C.81/211
A|B|AWB | A | B | -AvB (AvB)&(~AvB)
0| O 0 1 1 1 0
0 1 1 1 0 1 1
1 0 1 0 1 1 1
111 1 0 0 0 0

MocTponm Tabnmuy MCTUHHOCTW Arsi TOTMYECKOro BblpaxeHust F=XvY&-Z.

1. KonnyecTtBo cTpok=23+1=(3 nepeMeHHbIX+CTpoKa 3arofioBKoB cTon6LoB)=9.

2. KonnyecTtBo cTonbuoB=3 normyeckme nepemMeHHble+3 normdecknx onepauun = 6.

3. YkaxeM nopsiaok 4EeENCTBUN:

3

XvY &Z

21

4-5. MNocTponm Tabnuuy 1 3anonHUM ee no ctonbuam:

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

3aldaHue:

Z

XvY&Z

RlR|R|~|lolo|o|X

Rl |Oo|o|r|o|o|<

R|lO|R|O|O|R|OIN

o|lr|o|r|r|o|+

Rlr|R|~|—|o|o

MocTponTtb TabnMuy NCTUHHOCTU PyHKUMN F

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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VIHOOPMATUKA
I | F=avBv(avc) 16 | F=4<CVvB—4
2 | F=4BvC 17 | F=4eCvB—>4
3 | F=Bv ,AHC) 18 | F=(4<>C)v(B—>4)
4 | F=Bv(40) 19 | FraocviB—3)
5 | FEAANB—BAC 20 | F=4<(CvB—4)
6 | F=ANB<BVC 21 | F=(deoc)vB>a
7 | F=(avB)v[a—>0) 2 | F=FolovEo4)
8 | F=l4sB)ve 23 | F=4nlB=C)acC
9 | F=BvCeAVCT 24 | F=un(Bod)ve
10 | F=Bv(4AC—B) 25 | F=(cvB)v(@vc)
11 | F=4vB—>BvC 26 | F=4—>Bv(C—B)
12 | F=AAB<BVC 27 | F=(4nB>B)rlcvE)
13 | F=4—>Bv(avc) 28 | F=Bv(4o0)nC
4 | F=4AB—>BVC 29 | F=4AB—>BAC
15 | F=Bv([dec)ra 30 | F=4rAB&BVC

Bb1800b1 U ripednoxeHusi o npodenaHHoU pabome:

CodepxaHue omyema:

Llenb 3aHATUSA

BapuvaHT 3agaHus

BbiBoAbl M NPeanoXeHus

o gk wbdE

Bonpochbi 01151 caMonpo8epKU:

HanmeHoBaHune MPaKTN4eCKoro 3aHATuA

Cnucok ncnoJyib3yemMblX NCTOYHUKOB

[aTta n nognucb KypcaHTa 1 npenogasaTens

1 Kakme GbIBaloT nornyeckme BblpaxeHus?

2 YTo Takoe anrebpa normkm?

3 MNoHATHe n o603HavYeHne NHBEPCUMN.

4 Tabnuubl NICTUHHOCTM MHBEPCUU

5 MNoHATMe n 0b6o3Ha4YeHne KOHBIOHKLUN.

6 Tabnuubl ICTUHHOCTUN KOHBIOHKLINN.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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7 MNoHATMe n obo3HavyeHne AU3bIOHKLINN.
8 Tabnuubl UICTUHHOCTU AN3BIOHKLUMN.

9 Cnocob nameHeHns nopsiaka 4ENCTBMI B TIOMMYECKUX BblPaXKEHUSAX.
MpakTuyeckoe 3aHaTUe Ne 10 MNocTpoeHMe forMyecKMx cxem
Lenb 3aHamus: HayunTbCa CTPOUTb NIOrMYeckne CXembl

UcxoO0Hble OaHHbIe: TeOPEeTUYECKNN MaTepuan

CodeprxaHue u nopsidoK 8bINoNHEHUS 3a0aHus:
M3yunTb TEOPETMYECKYHO YacTb

BbinonHnTb 3agaHud

TeopeTnyeckasa 4acTb

Jlornyeckue oCHOBbI YCTPOMUCTBA KOMMNbIOTEpA

Jlozuyeckuti anneMeHmM KoMrbtomepa — 3TO YacTb 3MEKTPOHHOM JTOrMYECKON CXeMbl,
KOoTopasi peanusyeT aNeMEHTaPHYH NIOMMYECKY0 (OYHKLNIO.

Jlornyecknmun anemeHTaMm KOMNbIOTEPOB ABMSAIOTCSA NEKTPOHHbIE cxembl U, U,
HE, N-HE, JTWU-HE n gp. (Ha3biBaeMble Takke BEHTUINSAMN), @ TaKKe TpUrrep.

C nomoLWbl 3TUX CXEM MOXHO peanu3oBaTtb OOy NOrMYeckyo (OyHKLMIO,
onucbiBaloLLyto paboTy ycTponcTB komnbioTepa. OBbI4HO ¥ anemeHToB ObiBaeT oT 2 o 8
BXOAOB M OAWMH Unu ABa Bbixoda. YTobbl NpeacTtaBuTb ABa SIOrMYeckux coctosHusa 1 un 0,
COOTBETCTBYHOLUME WM BXOOHblE W BbIXOAHbIE CUrHaNbl WMET OAWH W3  ABYX
YCTaHOBMEHHbIX YPOBHEN HanpsbkeHuda, Hanpumep 5 n 0 B. Bbicoknii ypoBeHb 0ObIYHO
COOTBETCTBYET 3HAYEHUIO «UCTUHHA» (1), @ HU3KUIN — 3HaYeHUI0 «Noxb» (0).

Kaxabln NIOrMyeckuin anemMeHT MMeeT CBOe YCroBHOe o0o3HayeHue, KoTopoe
BblpaXkaeT ero form4eckyto yHKUMI0, HO HEe YKa3sbliBaeT Ha TO, Kakasi afIeKTPOHHaa cxema
B HEM peanu3oBaHa. 3TO ynpoLlaeT 3anncb U NOHUMaHUE CHOXHbIX CXEM.

PaboTy nornyeckux anemMeHTOB ONWUCHLIBAOT C MOMOLLbIO Tabnuy WCTUHHOCTMW.
OCHOBHblE CTPYKTYpPHblE CXEMbl JIOTMYECKUX IfIEMEHTOB KOMMbIOTEPA U MX Tabnuupbl

WCTUHHOCTW, NpeacTaBneHbl B Tabnuue 3.1.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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Tabnuua 3.1. - CTPYKTYPHbIE CXEMbI JTOTMYECKMX AIEMEHTOB KOMMbOTEPA

Ycnoemoe Crpykrypraz cxema | CrpykrypHas cxema | TabnHua HcTHHHOCTH
oDo3HaATEHHE (oTedecTReHHOE obo- | (zapybemmnoe 0bo-
3HAYEHHE) 3HAYCHHE)
H A | B |Y(A&B)
A— & — D_ 0 0 0
—Y — 0|1 0
B— 1|0 0
1 1 1
HITH A | B |Y(AYB)
A— 1 D 0 0 Q
— Y 0 1 1
B— 1[0 1
1 1 1
HE A YA
A—{  o-Y _D’— 0] 1
1 0
H-HE A|B|Y
A— & — 0 0 1
oY _} 01 [1
B— 101
1 1 0
A|B|Y
A— 1 0 0 1
WUIIHA-HE o= 0 1 0
B— 1/0]0
1 1 0
Hexmogaromee A|B | Y
HITH 0 0 0
0 1 1
— = 1 0 1
A ! —Y 1 1]0
B—
Hexmogaomes Al B | Y
HIIH-HE A— =1 0 0 1
o—Y E:’_ 0 1 0
B— 100
1 1 1

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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MNoyemy He06X0AMMO YMETb CTPOUTbL JIOTMYECKME CXEMBI?

[eno B TOM, 4YTO M3 BEHTWUMEWN COCTaBnAT 6onee CroXHble CXeMbl, KOTOpble
NMO3BONSAOT BbINOMHUTL apumeTndeckme onepaumm n xpaHuTb MHdopmaumto. lMpruyem
CXeMy, BbIMOMHAKOLWY onpefeneHHble (OyHKUMWU, MOXHO MOCTPOUTb M3 PasfiMyHbIX Mo
coYeTaHuI0 U KonmyecTBy BeHTUNen. NoaTomy 3HadyeHue popmarbHOro npeacraBneHust
NIOrMYEeCcKOn cxembl 4pesBbldManHO Benuko. OHO Heobxoaumo ans Toro, 4ToOb
pa3paboTyMk MMen BO3MOXHOCTb BblOpaTb Haubonee noOAXOO4ALMMN €My BapuaHT
NMOCTPOEHNA cxembl M3 BeHTUnen. [pouecc paspaboTku obLier NorMyeckom cxembl
ycTponcTBa (B TOM 4uCNe W KOMMbKTEpA B LENOM) TakuM o0OpasoM CTaHOBUTCS
nepapxudecknm, MpuyeM Ha KakAoOM crnefylouweM YpOBHE B KayecTBe «KUPMUYUKOBY
NCNOb3yHTCSA NOrMYeckne CXembl, CO34aHHbIE Ha nNpeablayLemM aTane.

Anrebpa norvMkM gana B PyKM KOHCTPYKTOpaM MOLLHOE CpPeAcTBO pa3paboTku,
aHanusa M COBepLUIeHCTBOBaHMA norndyeckux cxem. B camom pene, ropasgo npolle,
ObiCTpee u JelwesBrne u3yyaTb CBOMCTBA U AoOKasblBaTb NPaBWUIIbHOCTb paboTbl CXeMbl C
MOMOLLIbIO  Bblpaxatowen ee ¢opMynbl, YeM co3gaBaTb pearibHOe TexHUYeckoe
yCTPONCTBO. IMEHHO B 3TOM COCTOMT CMbICI Nt06Oro MmatemaTU4eCcKoro MoaenmpoBaHus.

Jlornyeckue cxembl HEOH6XOAMMO CTPOUTL U3 MUHMMAsIbHO BO3MOXHOIO KONMyecTBa
3MIEMEHTOB, 4YTO B CBOK oOuyepedb, obecneumBaeT OOMNbLUYD CKOPOCTb paboTbl U
yBENMYMBaEeT HaAEXHOCTb YCTPONCTBA.

ANropuTM NOCTPOEHMUSA NTOTMYECKUX CXEM:

1) OnpegennTb YMCO NOMMYECKUX NEPEMEHHDIX.

2) OnpegenuTb KONMYecTBO 6a30BbIX NIOMMYECKUX ONepauuin 1 Ux Nopsaok.

3) N306pa3unTb AN Kaxxgon norm4yeckon onepawmm COOTBETCTBYIOLNN el BEHTUIb.

4) CoeanHNTbL BEHTWUNM B NOPSAKE BbINONIHEHNSA NOMMYECKMX onepawmm

Mpumep 1

CocTaBuTb NOrNMYECKYH CXEMY ANSA JTOrMYECKOro BblipaXeHus: F=XvY&X.

1) [Be nepemeHHble — X 1 Y.

2) [lBe nornyeckne onepauumu: 132

AXVY&X.
3) Crtpoum cxemy, coefuHAs BEHTUNW B MNOPSAKE BbINOSIHEHUSA NOrMYeCcKnX

onepauum:

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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Y ————p
& >
X >
1 ’

Mpumep 2

MoctpowTte Nornyeckyto CXemy, COOTBETCTBYHIOLLYIO nornyeckomy
BblpaxeHuto F=X&Yv(YvX).

Bbluncnntb 3HayeHus BolpaxeHnsa ana X=1, Y=0.

1) MNMepemeHHbIX aBe: X n'Y.

2) Jlornyeckux  onepauun  4YeTbipe:  KOHBIOHKUMSA, OBe  OU3BIOHKUMKM  U”
oTpuuaHue. OnpegensieM NOPSAOK BbIMOMTHEHUS ONepaunii;

143 2
X&Yv 7(YvX).
3)Cxemy cTpoMm cneBa HanpaBO B  COOTBETCTBMM C  MOPSAKOM

BbINMOJTHEHUNA NNOTMYECKUX onepau,vu7|:

1—.'1_1.. 0
0 — ™

4) Bblumcnum 3HaveHune BblpaxeHns: F=1&0v-(0v1)=0.

BoinonHum obpatHoe 3agaHue. [NaHa normveckass cxema. Heobxogumo
NOCTPOMUTBLIMO HEN NTOMMYECKOE BbIPaXXeHUe.

Mpumep - 3agaHue 1.

A
s, 0o [

Jlornyeckux nepemeHHbIX Ha cxeme ase (A vB), BeHTMNen ABa: OAWH MHBEPTOP,

OOVH OM3blOHKTOP. CTpOMM NOrMyeckyrocxemy B Mnopsake BbINOSTHEHUSA JTIOrMYECKUX
onepauun.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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F=-BVA
Mpumep - 3agaHue 2.
MMocTponTe nOrMyeckyrd Cxemy, COOTBETCTBYHOLLYIO NOrMYECKOMY BbIPAXEHUIO U

HanguTe 3Ha4YeHne NormM4Yeckoro Bblpa>KeHu4d.

E|_Ii

B -

=
AR

D
C

F=(AVB)&(D&C)

3aodaHue 1

I'IOCTp0|7|Te JIONTM4YECKYyr0 CXemy, COOTBETCTBYHLUYH JIOTMYECKOMY BbIPpa>XeHUH, U

HallAUTe 3HaYeHIe NOMNYECKOrO BblpaKeHNS:

) F=(A&B)V(B&C)V(AKC) 2) F=(A&B)V(BVC)&(A&C)
) F=(A&B)V(B&C)V(A&C) 4) F = (A&B)V(B&C()V(A&C)
) F=(A&B)V(B&C)V(A&C)  6) F = (A&B)V(BVC)&(A&C)
) F = (A&B)V(B&C()V(A&KC) 8) F = (A&B)V(B&()V(A&C)
9) F=(A&B)V(B&C)V(A&C)  10) F = (A&B)V(BVO)&(A&C)
11) F=(A&B)V(B&C)V(A&C)  12) F = (A&B)V(B&C)V(A&C)

=

W

o

~J

3adaHue 2

Mo nornyeckom cxeme coOCTaBUTb JTOrMYECKY0 PYHKLNIO

.

_E_j_l—} 3_,—& B

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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Bbi

800b! U rpeOdrioxeHus o npodenaHHoU pabome

CodepxxaHue omyema:

1.

o bk~ 0N

HanmeHoBaHMe NpakTU4eCcKoro 3aHATUS
Llenb 3aHATUSA

BapwaHT 3agaHus

Cnuncok ncnosnb3yembiX MICTOYHUKOB

BbiBoAbI M NpeanoXxeHus

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuUU Mo opuauHaly, xpaHsuwemycs 8 1C: Konnedx




KMPK BIrAP® ®I'6OY BO «KI'TY»
MO-35 02 10-00[.12.1M3

NHOPOPMATUKA | C.90/211

6. [aTa u nognucb KypcaHTa v npenogasaTens
Bonpocbl 0risi caMornposepKu:

[MepeuncnmTe OCHOBHbIE NOrMYECKMe onepaunn.
UTto Takoe nornyeckoe yMHoXeHune?

UTo Takoe nornyeckoe crnoxeHume?

UTto Takoe nHeepcuna?

YTto Takoe Tabnuua NCTUHHOCTN?

YTto Takoe cymmartop?

N o g bk DR

Yrto Takoe nonycymmatop?

MpakTnyeckoe 3aHaTne Ne 11 MNpadbl. BBeaeHne n noHaTus

Llenb 3aHsmus: NO3HAKOMWUTb 06yqarou.w|x0ﬂ C OCHOBHbIMWU MOHATUAMU TEOPUN

rpadpos.
Ucxo0Hble OaHHbIe: TEOPETUYECKNA MaTepuan

CodeprxaHue u rnopsi0oK 8bINOSTHEHUS:
N3yunTb TEOPETMYECKYHO YacTb

BbInONHUTL 3agaHus

Teopemuyeckasi Hacmb

MoHaTue rpadca

[pach — 3TO MHOXECTBO TOYEK WM BEPLUMH U MHOXECTBO NMHMKA uUnn pebep,
coeAnHSoWMX Mexay cobon Bce Unm 4acTb 3TUX TOYEK.

BepLuHbl, npuneratoime K 0ogHOMY 1 TOMY Xe pebpy, HasbiBalOTCA CMEXHbBIMU.

[1Ba pebpa, y KOTOpbIX eCTb ObLlasa BepLIMHA, TakKe Ha3bIBaOTCS CMEXHbIMU (UNn

cocegHNMM).

Puc. 1. 'pad ¢ wecTblo BepwmMHaMn n cemMbio pebpamm
AneMeHTbI rpada

[MeTna — ato ayra, HadalnibHad n KOHe4YHad BepLUnHa KOTOpOVI coBnagatoT.

HUOKYMEHIII yl1pdSIIACITICAH 1IPUcCPAMMHDbIMU cpeoclriisamvu 1. NOJIJIEUX
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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MMycTbiM (HyneBbIM) Ha3biBaeTcs rpad 6e3 pebep.
[MonHbIM Ha3biBaeTcs rpad, B KOTOPOM KaxKAble ABE BEPLUNHBI CMEXHbIE.

Hynesou rpacd — rpad, COCTOAWNN N3 KU30NUPOBAHHBLIXY» BEPLUNH.

o o ©

Puc. 2. Hynesown rpac
HenonHbin rpad — rpadobl, B KOTOPLIX HE MOCTPOEHbI BCE BO3MOXHbIE pebpa.

A A
N\
[T\
/ [
. / I
E ‘I
B

Puc. 3 HenonHein rpad
CrteneHb rpada

KonnyectBo pébep, BbIXOOAAWMX W3 BeEPLUMHbI rpada, HasbiBaeTCs CTeneHbto
BepwuHbl. BepwuHa rpadha, Mmerowas HeYeTHYK CTerneHb, HasblBaeTcsd He4yeTHOW, a
YETHYIO CTEeNneHb — YETHOWN.

Ecnn cteneHn Bcex BeplvH rpada paBHbl, TO rpad HasbiBaeTcs O4HOPOAHbLIM.

Takum obpasom, nNOOM NOMHbIN rpady — OAHOPOOHbLIN.

Kpy»xxku Ha3bIBalOTCH
BeplwmMHamu rpada, NMHUM COo -~ - ‘\1'
1 T J
cTpenkamu - pgyramu, 6e3 \ ;b__,/

cTpenok - pebpamu. lpad, B .></ "

Koso pe6p p Cb /f;"" ®*—o X.—'.
POM HanpaBeneHue NMHWIA He ix/,» A #ﬁ/ (

BblaensieTcs (Bce nMHUK k M&

ABNSAOTCA pebpamn), puc.1

Ha3blBaeTCs HEOpUEHTUPOBaHHbIM (puc. 1, A); rpad, B KOTOPOM HanpasfeHue IMHWUNIA

NPUHLMNMANBHO (NMMHUN ABRSIOTCA Ayramun) HasblBaeTCs OPUEHTUPOBaHHbIM (puc. 1, B).

OpueHTMpOBaHHbIN rpad

Npad Ha3biBaeTCA OPUEHTMPOBAHHBLIM (MM oprpadom), ecrnm HekoTopble pebpa

UMeT HanpaereHne. JTO 03HaAYaeT, YTo B oprpade HekoTopas BeplnHa MoXxeT ObiTb
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coeAnHeHa C [OpyroM BepLMHOW, a obpaTHoro coeamHeHuss HeT. Ecnn  pebpa

OpUEHTUNPOBAHDbI, 4YTO 0ObI4YHO NoKasbIBaOT CTpelyikaMmu, TO OHM Ha3bliBalOTCA AyraMmu.

® 00— g
\ j___—@/

Puc. 4. OpueHTnpoBaHHbIn rpad
OpreHTUpOBaHHbLIN N HEOPUEHTUPOBAHHbIN rpadbl

.%_H_x 7 .EH +{ H“'.l
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. # ' #
# "
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Puc. 5. NMpumepbl HEOPUEHTUPOBAHHOIO U opmgﬂmposa;%ro rpachoB (A n b)

3agaHue 1. lNocTpounTb rpad No 3agaHHOMY YCIOBWUIO:

B copeBHOBaHusX no yTtbony yyacTtByloT 6 komaHg. Kaxayw wu3 komaHg
obo3Haumnm 6ykesamu A, B, C, D, E n F. Yepes Heckonbko Hegenb HEKOTOPbIE N3 KOMaH
yXKe Cbirpanu gpyr ¢ apyrom:

AcC,D,F
c C E,F
c A B;
c A E F;
c B,D, F;
c A, B,D.

m m O O W

3agaHue 2.
Onpenenutb n3obpaatoT N PUrypbl Ha PUCYHKE OOUH U TOT Xe rpad unm Her.

)

A B A

MyTb B rpade
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MyTém B rpacde HasbiBaeTCA Takasi nocrnegoBaTenbHOCTb pebep, B KOTOpOW
Kaxkable ABa cocefHux pebpa nmerot obLLyto BEPLUMHY N HUKakoe pebpo He BCcTpevaeTcs

bonee ogHoro pas3a.

3agaHue 3. OnpenenuTtb Kakasi U3 nepeyncrieHHbIX nocrneaoBaTesibHOCTEN NYTEM

He aBndeTcs.
1. (A1 A4), (A4 A5

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

nyTb Ha3blBaeTCA MNpPOCTbIM, €CliM OH HEe npoxoauT HU 4Yepe3 OoAHy U3 BepLUnH

rpaca 6onee ogHoro pasa.

3agaHue 4. OnpegenuTte, kakue nocrnegoBatesibHOCTU pebep ABMSTCA NyTaIMU, n
Kakue 13 Hux npoctble. Ecrnv nocnegoBaTenbHOCTb HE ABNSETCS NYTEM YKaXXUTE NoYemy.

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

2. (A1 A2); (A2 A4); (A4 A5).

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

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

MoHaTMe unkna B rpace
Linknom HasbiBaeTcs MyTb, B KOTOPOM COBMagaldT €ro HavanbHash M KOHe4vHas
BEPLUMHBI.
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[MpOoCTbIM _LIMKNOM B rpadpe HasblBaeTCs LMK, HEe NPOXOOALMA HU Yyepes OOHYy U3

BepLuVH rpadha 6ornee oaHoOro pasa.

3apgaHue 5. HasoBuTte B rpade Uuknbl, cogepxaiime
a) 4 pebpa;

b) 6 pebep;

c) 5 pebep;

d) 10 pebep.

Kakne 13 aTux LMKIoB ABMSAOTCS I'IpOCTbIMVI?

Bbi8o0bi u npedrnoxeHus o npodesnaHHoU pabome
CodepxxaHue omyema:

1. HaumeHoBaHWe NpaKTU4YECKOro 3aHATUSA
Llenb 3aHaTUSA

CnnCcoK ncnonb3yeMblX NCTOYHUKOB

BbiBoAbl M NPeanoXxeHus

o bk~ 0N

}J,aTa M noanncb KypcaHTa n npenogaBsaTtesnia

Bonpochbi 0risi caMornposepKu:

N3o0pasute rpadunyeckm:

1. HeopuneHTMpoBaHHOE 1 OpMEeHTUPOBaHHOE pebpo;

2. HeopueHTtupoBaHHbiv rpad G(V,E), 3agaHHbIN MHOXXECTBOM

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

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

4. ToNHbIN HEOPUEHTMPOBAHHbIN rpad Ha TPeX, YEeTbIPEX U NATU BEPLUNHAX;

5. HenornHbI OpneHTUpoBaHHbIN rpad Ha NATU BepLUNHAX;

6. lMeTnto rpada.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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7. LUnkn rpadpa.

MpakTnyeckoe 3anAaTne Ne12 Mpacbl. Cnocobbl 3apaaHms rpacos

Llenb pabomei: 3agaHune rpada, BblYUCEHNE CTEMNEHEN BEPLLMH.
UcxoO0Hble OaHHbIe: TeOPETUYECKNA MaTepuman

CodepxxaHue u rnopsidokK 8bIrnosIHEHUS 3a0aHUsT.
N3yunTe TeopeTudeckmin matepuman

BbinonHuTe 3agaHunsa

Teopemuyeckasi Hacmb

1 Npad G - COBOKYNHOCTb ABYX MHOXeCTB: BeplwuH V n pebep E, mexay koTopbiMu
onpeaeneHo oTHoweHne nHumaeHtHoctu. Ecnn |V(G)|=n, |E(G)|=m, To rpad G ecTb (n,m)
rpad, rge n - NopsaLokK rpadpa, m - pasamep rpada.

2 Kaxpoe pebpo e u3 E MHUMageHTHO poBHO ABYM BepLuMHaM V', V", KOTOpble OHO
coeauHsieT. MNpn aToM BeplumHa V' 1 pebpo e Ha3bIBalTCsA MHUMAEHTHLIMW APYr ApYry, a
BepLUMHbI V' 1 V" Ha3bIBalOTCA CMEXHbIMU.

3 Pebpo (V',v") MoxeT ObiTb OPMEHTUPOBAHHBIM M MMETL Havano (V') n koHel (V")
(ayra B oprpadpe).

4 Pebpo (v,v) HasbiBaeTca neTnien (KoHUEeBble BEPLUMHBI COBNALatoT).

5 Npadp, cogepxalumn opueHTUpOBaHHbIE pebpa (ayrun), HasbiBaeTcs oprpadom.

6 [pad, He copepxawum OpUEHTUPOBAHHblE pebpa (gyrv), HasbiBaeTcs
Heorpadom.

7 Pebpa, nHUMOEHTHbIe OQHON Nape BEpLUMH, Ha3blBaKTCA NapannefnbHbIMU Un
KpaTHbIMMW.

8 KoHeuHbIn rpad - Yncno sepLunH n pebep KOHEYHO.

9 Tllyctom rpad - MHOXecCcTBO pebep nycto (YACNO BepLMH MOXET ObiTb
NPOUN3BOSbHLIM).

10 lMonHbin rpad - rpad 6e3 netenb M KpaTHbIX pebep, Kaxaas napa BepLUMH
coeanHeHa pebpom.

11 JlokanbHas cTeneHb BEPLUUHBI - YACIO pebep en MHUNAEHTHbIX.

12BHeorpadhe cymma cTeneHen BCeX BepLUMH paBHa YABOEHHOMY uyucny pebep

(nemma o pykonoxaTusx). lNeTna gaet Bknag, paBHbIN 2 B CTENEHb BEPLUNHBI.
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13B oprpade cymma Bxogsiumx pebep BCex BepLUMH paBHA CyMME MCXOASLLMX
pebep BCex BEPLUNH M paBHa Yucny pebep rpada.

14 [padbl paBHbl, €CNM MHOXEeCTBa BEPLIMH W WHUMOEHTHbIX UM pebep
coBrnagator.

15 padobl, oTnNUYaloWmecss ToNbKO Hymepaunen BepluvH u pebep, HasbiBaloTCS
N30MOPMHbLIMMU.

16 Cnocobbl 3agjaHusa rpadoB: — ABHOe 3agaHue rpadha kak anrebpaudeckon
CUCTEMbI; — TEOMETPUYECKUIN; — MaTpuULIa CMEXHOCTU; — MaTpuua UHLMOEHTHOCTHU

17 Matpuuya wvHUnaeHTHocTu: [lo BepTUKann ykasblBalOTCA BeEPLUUHbI, MO
ropusoHTanm - pebpa. aij=1 ecnu BepwmnHa i HUMAEHTHa pebpy j, B NPOTUBHOM criyvyae
aij=0. Ecnn pebpo - netnda, TO aij=2. MaTpuvuen WHUMAEHTHOCTU (MHUMOEHLN)
OpPMEHTUPOBAHHOrO rpacda HasblBaeTca MaTpuua, And KoTtopow aij=1, ecnv BepLunHa
ABNAETCA Hayanom ayrm ,aij= — 1, ecnn SBNAETCA KOHLUOM Ayrk, B OCTaslbHbIX Cry4vasx
aij=0.

18 MaTpuua cMeXxHOCTH - KBagpaTHasi CUMMeTpUYHasa maTtpuua. o ropusoHTanm u
BepTUKanu - Bce BepluMHbl.aij= yucno pebep, coeauHsilowlee BepluHbl i,j. MaTpuuen
CMEXHOCTU OPUEHTUPOBAHHOIO rpadpa HasblBaeTcs matpuua, ans Kotopown aij=1, ecnu
BepLUMHA ABNAETCA Hayanom yrn, B octanbHbIX cnyyvasx aij=0.

19 MapwpyT - nocrnegoBaTesibHOCTb pebep, B KOTOPbIX Kaxable ABa COCEeAHUX
pebpa nmetoT obLLYI0 BEPLUVHY.

20 MapLupyT, B KOTOPOM Ha4asrio 1 KOHeL, CoBMnaaatoT - LUUKINYECKUN.

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

22 MapuwpyT B oprpade, B KOTOPOM BCe Oyru pasHble - NyTb.

23 BepwwuHbl cBsi3aHHbIE, ecnu CywecTByeT MapLlipyT M3 OAHOW BepLUUHbl B
Apyryto.

24 CBs3aHHbIN rpad - ecnm Bce €ro BEPLUNHbI CBA3aAHbI.

25 Tlnockun rpad - rpad c BeplMHamMu, pPacrnofiOXEHHbIMW Ha MIOCKOCTU W
HenepecekarLwmmmca pebpamu.

26 BepwuHbl rpada, KoTopble He npuHagnexart Hu ogHoMmy pebpy, HasbiBaloTCS
N30NMPOBAHHBLIMMU.

27 [epeBo - cBA3HbIN rpac 6e3 umKnos..

[Npumep 8bINoNHeHUS:

McxoaHble AaHHble:
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1 3apgaTtb Heorpad, npeacTaBneHHbI MHOXECTBOM BepLUMH U pebep, rpadunyecku
n maTpuuamu, npeobpasoBatb rpad B NIOCKUA, BbIMUCTIUTL CTEMEHN €ro BEPLUMH.

V={1;2;3;4;5 6LE={a; b; c; d; e}

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

PeweHue:

1N306pasnm rpady, coeanHus BepLumHbl: Pebpo a coeamHsaeT BepwmHbl 1 1 4, b

COeaVHSIET BEPLUMHbLI 2 N 5 1 T. A. 3aTeM npeobpadyem 3TOT rpad B NAIOCKUN:
2

2 CoctaBnM MaTpuLy cMexHocTu. B nepsBom ctonbue v nepBor CTPOKE BbIMULLEM
BepLUMHbI. Pebpy a nHunaeHTHbl BepwnHbl 1 1 4, cnegoBaTenbHO B KOMOHKE 1 1 cTpoke 4
ctaBumM 1, a Takke KosioHke 4 n ctpoke 1 ctasum 1. Pebpy b nHUMaeHTHbI BepLnHbI 2 1 5,
cnegoBaTenbHO B KOMOHKE 2 B CTPOKE 5 1 KONoHKe 5 cTpoke 2 ctasuMm 1 1 T.4. OcTanbHble
A4enkn Tabnuubl cogepxkaT Hynu.

3 CoctaBum maTpuuy WMHUMOEHTHOCTU. B nepBom ctonbue BbiNMWEM BepLUUHBI,
nepsBon cTpoke — pebpa. Pebpy a mHUMOeHTHbl BepwwuHbl 1 n 4, cnegoBaTesnibHO B
KonoHke a B cTpoke 1 u ctpoke 4 ctaBum 1. Pebpy b WMHUMAEHTHbI BEpLUHbI 2 1 5,
cnefoBaTenbHO B KOSTOHKE b B cTpoke 2 n cTpoke 5 ctaBum 1u 1.4. OcTanbHble A4Yenku

Tabnuubl 3anonHAem HYyNnAMHU

MaTpuia cMeRHOCTH MarpHia HHIHIEHTHOCTH
1123|456 a|b|c|d]|e
1000100 1|1 |0f{f0O]0O]0O
21010101011 2001 (1 {0O|D0
J(ojojofr|1rjo J{ojojofp1]1
4101 [(0]0]0 4 (1 (010 1]0
ST L O I R VY S0 [0]0]1
6|01 |]0O[0D]O]O 6,001 ]0]0
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4 Bbluncnmm cteneHu BepLUnH:

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

P(M+p2)+p@B)+p(d)+p(3)+p(6)=10=2"q

q =5 (pebep 5)

MNcxoaHble AaHHble:

23apatb rpady, npeactaBfieHHbI MaTpuUuen WHUMOEHTHOCTW, anrebpanyeckn,
rpacpmyeckn n martpuuen CMEeXHOCTWU, npeobpasoBaTb rpad B MMOCKWAWA, BbIYUCAUTb

cTterneHun ero sepLinH

alb|c|d|e]| T

I[-1{-1|]0|0|[0]0

1L {of(-1] 1 |0f0

ofof0)]-1]0/[0

00 L[ 1[0

10 fo]o]-11]-

o | | |

01 0o o]l

PeweHue:

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

2 Pebpo a BbIXOOMT M3 BEPLUMHbI 2, T.K. B a4enke (2; 1) ctouT 1, a npuxoauT B
BepLlmHy 1 (B a4yenke (1; 1) Haxogutea -1) n 1.4.

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

3MN306pa3mm rpady, COeauHMB BEPLUMHBLI, 3TOT rpad yxe Nnockun, T.K. pebpa He

nepecekarTca:

4 CoctaBum mMaTpuly CMEeXHOCTN.
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123456

1{ofofofo]oT]o

2t (o1 Jooo

3j(ojofoo]o]o

4(o {1 ]ofo]1]o

sfofo]ofolo]o

6|1 [o]o o1 o

5 Bbluncnum ctenerHu BEpPLUNH:
p1(1)=0 p2 (1) =2
p1(2)=2 p2 (2) =1
p1 (3)=0 p2 (3) =1
p1(4)=2 p2 (4)=0
p1(5)=0 p2 (5) =2
p1(6)=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. Oprpach 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)}

1 2

2.

5 4

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

E={(@1;2

lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx

); (1;5); (2; 3); (3; 1); (35 4); (4; 2); (4, 5); (4, 6); (5;3)}
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2 3
1 4
6 5
4,
alb|c|d|e| T |g i
1|11 (0|00 ]0]|0 0
290110111 ({0|0]0 0
J(ojojo(o{1|1]0 0
4101|010 ]0[0 |0 1
S{oj0ojof1{1{0]1 0
6l(Ooj01{0O(0O[T1]1 |
5.

Bb1800b1 U ripednoxeHus o npodenaHHoU pabome

CodepxxaHue omyema:

1. HaumeHoBaHMe NpaKTU4eCKOro 3aHATUS

Llenb 3aHaTus

BbiBoAbl M NpeanoXxeHus

o bk~ 0N

Bonpochbi 01151 caMornpo8epKu:

1. Yto Takoe rpac?

Cnuncok ncnoJyib3yemMblX NCTOYHUKOB

[aTta n nognucb KypcaHTa 1 npenogasaTens

2. YTo Takoe MHUuaEHTHoe pebpo U1 MHUNAEHTHasA BepLumMHa?

3 Yto Takoe netna?

4 Kakoe pebpo Ha3bIBaeTCst OPUEHTUPOBAHHBLIM?

5 YT0 Takoe kpaTHble pebpa?
6 YTo Takoe Heorpad?

7 Y10 Takoe oprpad?

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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MpakTuyeckoe 3aHATME Ne 13 PelweHue nornyeckux 3agay C MNOMOLLbLHO
rpacoB

Lenb 3aHsmus:

- 0606WNTb N cUCTEMaTU3NPOBATL 3HAHNA O rpadax, X BUAAxX U CBONCTBAX;

- paccmoTpeTb Tunbl 3aday, KOTOpble MOXHO peLluTb C WUCNONb30BaHUEM
rpacos;

- oTpaboTaTb HaBblkM NpeobpazoBaHMs OPUEHTUPOBAHHOIO rpada B 4epeBo;

- CCbOpMI/IpOBaTb HaBbIKM MOCTPOEHNE nyTe|7| B rpacbe, NMOonUCKa KpaTqa|7|Luero nyTn

CodeprxaHue u nopsidoK 8bINoNHEHUS 3a0aHus:
M3yunTb TEOPETMYECKYHO YacTb

BbinonHnTb 3agaHud

Teopemuyeckasi Hacmb

Mpy pelweHMn nornyeckmx 3agad no UHGopmaTUKe YacTto NpUXoauTCS
cTankmBaTbCA C 3aJaHUAMM, KOTOpble Bbi3blBaeT 3aTpygHEeHue npu pelleHun. Ecnun xe
noctpountb rpad, TO 3agadva CyWeCTBEHHO ynpouwiaeTtcd. Teopuda rpacos nossondet
pewaTb Haubonee nerkum cnocobom, HarnsgHO MHOrMe normyeckme 3agayuv, KoTopble
CcnocobCTBYIOT Pa3BUTUIO MblLNEHNA U nHTennekta. Cnoeo «rpad» O3HavYaeT KapTUHKY,
roe HapuCcoOBaHO HECKOSIbKO TOYeK, HEKOTOpble W3 KOTOPbIX COEAWHEHbl JIMHUAMMU.
pahamm gaBngawTca 6nok — cxembl nporpamm  ansa 3BM, ceTteBble rpadukm
CTPOUTENBLCTBA, M4e BepLUNHblI — COObITUS, O3HaYalLWwme OKOHYaHUA paboT Ha HEKOTOPOM
yyacTke, a pebpa, cBA3biBalOLLNE 3TN BEPLUUHBI, - paboTbl, KOTOPblIE BO3MOXHO HayaTb Mo
coBepLUeHNN OAHOro cobbITUS U1 HEOOXOANMO BbINOSTHUTL OS5 COBEPLUEHMUS CrneayoLero.

3apava 1. Mexay HacenéHHbiMu nyHkTamn A, B, C, D, E, F nocTtpoeHbl goporu,
NPOTSKEHHOCTb KOTOPbLIX NpuBeaeHa B Tabnuue. OTcyTcTBME Yncna B Tabnuue o3HadvaeT,

4yTO I'IpFIMOI?I aoporun mexay nyHKtamMmm HeT.

A B D E F
A 3 4 7 14
B 5

C 4 2

D 5 2 5 8
E 5 1
F 14 8 1
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lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx




KMPK BIrAP® ®I'6OY BO «KI'TY»
MO-35 02 10-00[.12.1M3

NHOPOPMATUKA | C.102/211

Onpepenute ANVHY KpaTyalLliero Nyt mexay nyHktamum A n F npu ycnosuu, 4to

nepegBuratbCA MOXXHO TOJIbKO MO YKa3aHHbIM B Tabnuue goporam.

PelwleHue:

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

Ckonbkumm crnocobamm MOXHO paccaguTb B psi4 Ha TpWU CTyna TPEX CTYyAEHTOB?
Bbinucatb Bce BO3MOXHbIE Criy4yau.

PeweHne aston 3apgaunm ynobHee Bcero npeacrtaBvTb B Buae aepeBa. 3a ero
KOPHEBYH BEPLUMHY BO3bMEM MPOM3BOSIbHYI0 TOYKY nniockocTtu O.

Ha nepBbI CTyn MOXHO nocaguTb NoO0ro n3 TpéxX CTyAeHTOB — 0603Ha4YMM nx A,

B n C. Ha cxeme 370 cOOTBETCTBYET TPEM BETBAM, Ucxoasawmm ns todkm O (puc. 1).

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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O

A B C
Puc. 1

Mocague Ha nepBbIn CTyN CTyAeHTa A, Ha BTOPOW CTyn MOXHO NocaguTb CTyAeHTa
B nnu C. Ecnu e Ha nepsbin cTyn cageT B, To Ha BTopon MoxHO nocaauntb A nnu C.
Ecnn Ha nepBbii cTyn cageTt C, To Ha BTopon MoxHO 6yaeT nocagutb A vnmn B. 310

COOTBETCTBYET Ha CXemMe OBYM BETBAM, MCXxogdawnm mn3 Kaxxgom BEPLUNHbI NepBOro ypoBHA

7 AT

Puc. 2

OueBuaHO, YTO TPETUIN CTYN B KaXX4OM Crnyyae 3aviMET OCTaBLUMACA CTYAEHT. JTO

(puc. 2).

C A C A

COOTBETCTBYET OAHOW BETBU [iepeBa, KOTopas «BblpacTaeT» Ha Kaxaow M3 npeablayLimnx

BeTBen (puc. 3).

e
a e ——
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g__— —
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ce | .
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o ce A ae
Puc. 3

Bbinuwem Bce NyTu OT BEPLUNH MNEPBOro YPOBHS K BEPLUMHAM TPETbEro ypoBHSA: A-
B-Cy A-C-B, B-A-C, B-C-A, C-A-b, C-B-A. Kaxgbi 13 BbINUCaHHbIX NyTen onpenensaet
OOMH U3 BapMaHTOB pacCaXmBaHUs YYEHWKOB Ha CTyfbs. Tak Kak Apyrux nytem HeT, To
NcKkomoe 4ncro crnocobos — 6.

[lepeBO MOXHO He CTpouTb, ecnu He TpebyeTcHa BbINUCbLIBAaTb BCE BO3MOXHbIE

BapuaHTbl, a HY>XHO MPOCTO yKa3aTb UX YUCIIO. B atom cnyyae paccyxXgaTb HY>KHO TaK: Ha

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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nepBbli CTYST MOXHO yCaauTb OAHOIO M3 TPEX YerioBEK, HA BTOPOW — OLHOr0 U3 OBYX

OCTaBLUMXCS, Ha TPETUN — OAHOro ocrtasLuerocs: 3-2-1 = 6.

3aoaHuel

[Ans naHHoro rpada HanuTy HaukpaTyaullee paccToAHne

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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3adaHue 2
Mexay HacenéuHbiMn nyHktamn A, B, C, D, E, F noctpoeHbl [oporu,

NPOTSHKEHHOCTb KOTOPbLIX NpMBEAEHa B Tabnuue:

| A (‘:DEF

A 6 [ 2 1
B | 6 1

¢ 4|1 3 2
D| 2 3 2
E | 1 . 2 6
F 2| |6

Onpepenute AanuHy KpaTyauwero nytn mexay nyHktamum A mn F. MNepepsuratbcs
MOXHO TOSIbKO MO A0poram, NPOTSKEHHOCTb KOTOPbLIX YKka3aHa B Tabnuue.

3adaHue 3

B Ttabnuue npuBegeHa CTOMMOCTb NEPEBO30OK MeEXAY NATHIO Kere3HO4OPOXHbIMU
cTaHuuamu, obosHavyeHHbiMn OGykBamm A, B, C, D wn E. Tlloctpoutb cxemy,
COOTBETCTBYIOLLYO Tabnuue.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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3adaHue 4
Ha pucyHke — cxema gopor, ceasbiBatowmx ropoga A, b, B, I, [, E, K. o kaxaon
Aopore MOXHO [BUraTbCsl TOSIbKO B O4HOM HanpaBneHuu, ykazaHHOM cTpenkon. CKonbko

CyLLeCTBYeT pasruyHbIX nyTen us ropoga A B ropog K?

Bb1800b1 U ripednoxeHus o npodenaHHoU pabome
CodepxxaHue omyema:

HanmeHoBaHMe NpaKkTU4ecKoro 3aHATUS

Llenb 3aHaTus

BapuaHT 3agaHus

CnnCcoK Mcnonb3yemMblX NCTOYHUKOB

BbiBoAbl M NPeanoXxeHus

o gk wbdPE

[lata n nognucb KypcaHTa 1 npenogasaTens

Bonpocsi 015 caMornposepKu:

1. Ckaxwute, YTO Takoe rpad?

2. Yto aBndeTtcsa BepwmnHamu n pebpamm rpacga?
3. Kakon rpad MOXXHO Ha3BaTb B3BELLUEHHbIM?
4

Kakow rpac MOXXHO Ha3BaTb ceMaTUYECKON CETbIO?

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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MpakTnyeckoe 3aHATHe Ne 14 daun Kak eAMHMLA XpaHeHUSA MHOpMaLMKM Ha
KoMnbioTepe. ATpubyTtbl danna m ero obbvem. Yuetr ob6bLemoB dannoB npu uUx
XpaHeHuun, nepepaye

Llenb 3aHAmMus: Hay4nTbCA co3daBaTthb (hawn, apxmBuMpoBaTb, onpenenaTb 00bEM

dranna, 3anucbiBaTb Ha pasfnnyHbIE HOCUTENMN.
Ucxo0Hble OaHHbIe: TeopeTU4eCcKnin matepuman

CodeprxaHue u nopsidoK 8bINOSIHEHUS:
N3yunTb TEOpPETUYECKYIO YacTb

BbinonHnTb 3agaHud

Teopemu4yeckasi Yacmb:

MH(pOPMaLUNOHHBIN  O0OBbEKT — 3TO COBOKYMHOCTb  JIOTMYECKM  CBSA3AHHOWM
MHdopMaUuK.

dann — 970 onpefeneHHoe KonMyecTBO MHpopMaumn (NporpammMma unu AaHHble),
nmetoLee UMs 1 XpaHsieecs B AONTOBPEMEHHOM (BHELLHEN) NaMATMW.

Mmsa canna coctouT mM3 OBYX YacTen, pasfderieHHbIX TOYKOW: COOCTBEHHO MMS

danna n pacmpeHue

PacwwupeHune anna - KoOHKpeTHasi MocrenoBaTenbHOCTb CUMBONOB (OyKB U

umdp), cnegywwas 3a MMeHemM danna yYepe3 CUMBOJST TOYKM N npumeHsiemasi ans
nogeHtTudpmkaumm Tvna danna nporpamMHbIMU NpoaykTaMmn w/vnn nonb3oBaTenem. To
€CTb C MOMOLbIO paclumMpeHnsa anna nporpaMmmbl U YeNOBEK MOHUMAIOT (€Cnn 3HatoT)
Kakom TWN [JaHHbIX 3aKNo4YeH B KOHKPETHOM dhanne, KakuMm OCOBEHHOCTSAMWU OH
obnagaeT, YTO HEOOX0aMMO ANA €ro NCNONHEHUS.

Tun channa - 310 onpefeneHHas cneundurkaumsa (ogHa U3 MHOMMX), ONMCbIBatoLLas
OEeNCTBUTENbHYIO CTPYKTYpy dpanna. B cooTBeTCTBUM C [JaHHOW CTPYKTypown dpann
obpabaTbiBaeTCa NporpaMmmamMu U XpaHUTCA Ha HocuTene. Bugmmas ans nonb3oBaTtens
YacTb Tuna panna - 3To pacmpeHme ganna.

Ponb pacwupeHuns nmeHn dganna YncTo MHopmaumoHHas, a He kKomaHaHasa. Ecnu
dranny ¢ pUCYHKOM MPUCBOUTL pacluMpeHne MMeHu txt, To cogepXxumoe pansna ot 3TOro
He npeBpaTUTCH B TeKCT. Ero MOXXHO NpocMoTpeTb B nporpamme, npegHasHadyeHHoOn angd
paboTbl C TEKCTAMN, HO HUYETO BPa3yMUTESIbHOIO Takon NPOCMOTP He AacT.

Cnuncok paclumpeHnn, Hanbonee 4acTo BCTPEYAKLINMXCA HA KOMMbHTEPE, BMECTE

CO CMUCKOM MporpamMm, KOTopble JaHHbIN TN danfia OTKPbIBAKT YKa3aH B 1abn. 1.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Tabn. 1
Bua pacwupeHus Tun (dbopmar) channa Mporpamma\lytunura

.exe McnonHsiembin dhann (nporpamMmmHbIi Jlobas paboyasi nporpamma Windows,
OGuHapHbIN dawn) DOS, Symbian, OS/2
.msi WHcTannatop nporpamMm (yCTaHOBLLMK) MakeT nporpamm, TpebytoLLMX YCTAaHOBKM
(MS Office, Hanpumep)
.doc(docx) OokymeHnT Word (Word 2007 v Bbiwwe) MS Word, ogHo 13 npunoxexun Office
XIs(xlIsx) dann Tabnuy Excel (Excel 2007 n Bbiwe) | MS Excel, ogHo u3 npunoxenun Office
Ixt TekcToBbIN (hann npocToro popmata BriokHoT
(BokymeHT)
.ppt (pptx) ®ann npeseHtauni PowerPoint MS PowerPoint, ogHO 13 npunoxeHuin
Office
.accdb basza paHHbIX Access MS Access, ogHo n3 npunoxenun Office

.mp3, .flac, .ape, .0gg,
.wav, .ac3, .wma, .m4a,
.aac, .midi, .karngp.

3ByKoBON (UndpoBon) dann

JTobon aygno-nneep (He TONbLKO
Windows) ¢ HeobxoanMMbIMK Kogekamm

.bmp, .jpg(jpeg), .png,
.gif, .tiff, .pds, .ico, .raw

dain nsobpaxeHus

CTaHOapTHble MeHeKepbl N306paKEHWI,
MHoraa cneuunanbHble NporpaMMbl A4St
KOHKpeTHoro popmara
(MOPM,ACDC,Stone)

.avi, .wmw, .mkv, .3gp,
flv, .mpeg, .mp4, .mov,
.vob

Buaeo dannol

PaanuyHble nneepsbl, rmaBHOe ycrioBue -
yCTaHOBIEH HEOBXOANMBIN KoAEK Ans
BbIBOAA U300paKeHWIn COOTBETCTBYIOLLIETO
dopmaTa

.swi, flv

dnew nnu Bugeo daninbl B UHTEPHETE

Bocnpoussogdartcs nobeim 6pay3epom ¢
ycTaHoBreHHbIM flash-npourpeiBatenem

.rar, .zip, .7z, .tar, .gzip,
.gz, .jar

APXMBHbIN KOHTENHEP

B 6onblimnHcTBe criyyqaeT xBataeT WinRar
n 7-Zip ans paboTkl Co BCeMM
NonNynspHbIMU apxvMBamm

.html, .htm, .php

Beb-cTpaHuua

Bpaysepbl

dlil

lMporpaMmmHbIN MOAYNb

He pomkeH OTKpbIBaTbCA, NOAKITHOYAETCS
B BuAe 6MGnMoTekn pasnnyHbiMm
koMmnoHeHTamu MS Windows npwu
BO3HMKHOBEHNN HEOHX0aMMOCTH

.ini

KoHpurypaumoHHblin chann

Ucnoneayetca Windows ang sarpysku
HaCTpPOEK pasnMyHbIX KOMMOHEHTOB, K
KOTOPbIM OTHOCUTCS KOHKPETHbIN ini-dhain

.bat

MakeTHbIN dhann. MimeeT cBOM CUHTaAKCUC,
MOXeT ObITb CO3aH U3 0ObIYHOMO
TECTOBOro (haina 3aMeHon pacLumpeHmns

WMcnonb3yeTca koMaHOHbIM
VHTEPNPETATOPOM
(CMD.exe/Command.com) ans
BbINOSIHEHNSA 3anoXeHHbIX B bat-cbain
nocnegoBaTesibHbIX KOMaHg.

.iso, .mds/.mdf, .vdf,
.img, .daa, .vcd, .nrg

daiin obpasa gucka

PasnuyHble hopmathbl OTKpbIBAOTCS
pasnuYHbIMK NporpammamMu. Hanpumep,
Alcohol, UltralSo, VirtualCD, Nero,
Daemon Tools, Powerlsongpyrumm.

.djvu darn cxaTtbiX N300paxKeHUN. Jlobasi nporpamma gns yureHus djvu-
Wcnonk3yeTcs Aons To4YHOW nepeaayv dannos. WinDJView, DJVUReaderuT.A.
HopmMaLnM (CKaHUPOBAHHLIE KHUTW,
ncTopuyeckme JokymeHTbl) 6e3 notepu
OaHHbIX.

.pdf darn aNeKTPOHHOro JOKYMEHTa, Adobe Reader, Foxit PDF Reader

nogxoauT Ans nepegaydn nodom

nonurpadomyeckoi NPOAYKLUMA 1 NpoYero

unpoumne

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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MonHoe uma danna cocTomT U3 NyTU K KaTanory, B KOTOPOM HaxoguTtca dann, u
nMeHun danna, pasgeneHHolx \, nepe KOTOpbIM MOXeT CTOATb 0603HavYeHme OMcKoBoAa.
Ecnun guckoBog He ykasaH, nogpasymeBaeTcs TeKylmn auckosod. Ecnun nyTb He ykasaH,
nogpasymMmeBaeTCs TEKYLLUMIN KaTaror.

auckoBoa:\nyTb\umsa canna

Tekywmn auckoBoa — ANCKOBOA, C KOTOPbIM paboTaeT nonb3oBaTesib.

MyTb K havny — nocnegoBaTenbHOCTb M3 MMEH KaTarioroB WM CUMBOJSIOB ..,
pasgeneHHbIX \.

OTOT NyTb 3a4aeT MapLlpyT OT TeKyLlero karanora unm OT KOPHeBOro kartarora
ANCKa K TOMY KaTtarory, B KOTOPOM HaxOAUTCA HYXXHbIW doais.

ATpubyTbl  (pannoB — COBOKyNnHocTb 6anToB, Bblgenswowmx dann  u3
MHOXecTBaapyrux annos. ATpnubytammn canna sBnsaoTCs:

- M4 hanna u TUNCoOAEePXNMOro;

-fgarta n Bpems cosgaHunsa dpanna;

- M4 Bnagenbua ganna,;

- pasmep hanna;

- NpaBa goctyna K hanny;

- MeTof AgocTynak channy.

Mpn nepegaum n xpaHeHUN pasnUyHbIX PannoB HeEOBXOAUMO Y4YuTbiBaTb 0ObLEM
3TuX pannos. Ecnn o6beM CNULLKOM BESMK, MOXHO c034aTb apxmB ansioB C NOMOLLbIO
nporpamm apxmsatopoB (7-zip, WIinRAR, WinZip).

Qaunosass cucmema - 3TO QYHKUMOHANbHAA 4acTb OMepaumoHHON CUCTEMBI,
obecneynBatoLLlasa BbINOSIHEHME onepaunn Hag dannamn. dannosas cMctema nNno3BosiseT
paboTatb ¢ pannamMum U OUPEKTOpPUsSIMKU (KaTarnoramu) He3aBUCUMO OT UX COAEPKUMOTO,
pasmepa, TMna u T. 4.

dannoBaa cuctema onpegenseTr o0yl CTPYKTYpPY WMMEHOBaHUS, XPaHEHUs U
opraHusauunmn ¢annos B onepaumoHHON CUCTEME.

Uepapxuyeckas ¢hatiniogasi cucmema:

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Myre x dainy
Monxoe nma danna
= N
C_ ¢ D
GAMES e—ue
R i (e (-
GAMES ___DbOs WINDOWS ) (_ WORK )
scandisk exe [
defrag.exe ‘ —
|
25 | P o 1 & i -
worF ) ( PRHIST ) ( systeM ) ( PICTURE ) (_ TeXT
wolf exe pre2 exe mylib1.dil al.pic pismo.txt
mylib1.dll a2.pic
fox.pcx
— — — DO (17
\ ( BMP )
C:\WORK\TEXT \pismo.txt ey
. - " home.bmp

Had gatnamu mo2ym ripou3sodumbcsi pasfuyHble onepayuu:

o KonunposaHue (konus dpanna noMmeLlaeTcs u3 ogHOro Kkatasnora B Apyrom)
o [lepemelleHune (cam hann nepemeltaeTcs B Apyron Kkatanor)

e YpaaneHue (3anucb o danne ygansieTcs u3 karanora)

o [lepenmeHoBaHue (M3MeHSAETCA uMa hanna) n T.4.

lNMpaBuna co3gaHus umeHu canna:

B OANWHHBIX MMeHaxX Henb3s NCNOoMb30BaTb Creaywme CUMBONLL:? @ * /\ “ ><|

BbINnonHMB 3agaHns AaHHOWM TEMbI, Bbl HAYYUTECD:

e paboTaTb B HaMbornee pacnpocTpaHeHHbIX NporpamMax-apxmBaTopax;

e CcO34aBaTb apxuBHble haunnbl;
e M3BriekaTb (pannbl N3 apxXnBOB.

3adaHus:

3apaHue Ne1. MpennoxuTte BapuaHTbl UMEH U TUMOB ANS NEPEUYUCIIEHHbIX HUXe

dannos. MNepeHecute B TeTpaab Tabnvuy v 3anonHuTe ee.

MonHoe nmsa

CopepxaHue Umsa Tun daina
doTO MOer ceMbm

PeuenT a6noyHoro nupora

Byknet «Mou konnemx»

OTkpbITOE NuceMo bunny Mentcy BillG doc BillG.doc

CewmeliHbi anbbom «Mosi pogocnoBHasi»

Penpogykuuna kaptnHel Manesuya «YepHbln kBagpaT»

MeTyuma pgupekTopy kKomnemka o6  yBenuMyeHuu
MHdOPMaTUKN

4ynucna

YPOKOB

PedepaTt no ucrtopumn

Peknama koHLepTa poK-rpynmbi

Cratbs B xypHan «MHdopmaTtmka n obpasoBaHue»

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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3apaHue Ne 2. [MpennoxuTte BapuaHTbl NporpamMmm, OTKpbIBaKOLWMX dpansbl C TEM

UM MHBIM paclumpeHnem. NepeyepTute Tabnuuy B TeTpaab U 3anofHUTE ee.

PacwupeHne umenn channa |lMporpamma

TXT

DOC

RTF

BMP

ARJ

HTML

3adaHue Ne 3. BoinonHute 3agaHuns B TeTpaau.

a) [Npugyman wnmsa TekcTtoBoro dpawna, B KoTopoM 6yaetr cogepXaTbes
MHdopMauusa o TeoemM gome. NoavepkHn cobCcTBEHHOE UMs dharnna.

b) TNMpuayman umsa rpadudeckoro canna, B KOTOpoM ByaeT coaepaTbCsi PUCYHOK
TBOEro goma. lNogyepkHu paclumpenue ganna.

C) BbinMwu B oauvH cTONGUK MpaBuibHble WMeHa dawnnoB, a BO BTOPOW
npasunbHble MMeHa kaTtanoroB: [Mucbmo.18, letter.txt, WinWord, nucbmo.doc,

Konneax?12, Mon ookymeHTbI, po3a.bmp, crop12.exe, 1C, red.com

WmeHa dhannos MmeHa kaTtanoros

3adaHue Neo4
Onpegenute Tun danna no 3agaHHOMY paclMpeHuto. YKaxute npumep
NPOrpPaMMHOIo MPUIOXEHUsI, KOTOpOoe MOXeT ObITb MCnonb3oBaHO AnNA paboTbl C

OOKYMEHTaMM yKa3aHHOro tuna. OtBeTbl 3anuwunTe B BUAE Tabn.

Mpumep Tun cdanna Mpumep nporpaMMHOro NPUNOXeHUs
ACDSee9.exe
Command.com
Pestome.doc
Katanor.xls
PeueHsuns.txt
BbicTynnexue.ppt
KHura.htm

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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KHura.html
Windows.hlp
KapTtuHa.bmp
O6noxka.jpg
Ceetocpop.tif
TexHukym.gif
CrygeHt.mp3
[NpasgHunK.mpeg
Ypok.avi
PedeparT.zip
Pedepar.rar

3adaHue 5.Paccuutante Bpems nepegaym danna no UHTEPHETY, eCnn CKOPOCTb
coeguHeHnss 128 kbut/cek, a 06bém davna 3 Mbant. Wcnonbayetca dopmyna

06vém _pavina(bum)

epemsi _nepeoauu(c) =
ckopocmv(bum | c)

3adaHue 6.Ecnn ckopocTb cetn UHTepHeT 512 kbut/cek, To Kakon obbem danna

MO>XHO cKayaTb 3a 1,5 MUH.

CodepxaHue omyema:

1. HanmeHoBaHMe NpakTUYecKoro 3aHATUS

2. Uenb 3aHatus

3. BapuaHT 3agaHus

4. OT4yeT O BbINOSIHEHUM Ha Kaxabl aTan pasgena «CoaepxaHne u NopsiAoK
BbINOSTHEHUS 3aaHUSA»

5. Cnncok ncnosnb3yembliX UICTOYHUKOB

6. BoiBOAbI 1 NpeanoxeHus

7. [aTta n nognucb KypcaHTa u npenogasaTens

Bonpochki 0151 caMornposepKu:

UTo Ha3bIBaOT BHELLHEN NAMATbLIO KOMMbloTepa?

KakoBa CTpykTypa aucka Komnbtotepa?

Kakon doopmynon onpegensercs nosHbii 06bem namsatT gucka?
UTo Ha3bIBalOT hansiomM, Katanorom n ansioBon CTPYKTYpon?

M3 yero coctouT nonHoe nms cdanna?

Mpaktnyeckoe 3aHATME Nel5 CxkaTtme uHcpopmauuun. Anroputm XaddpmaHa.
Co3aaHue apxmBa AaHHbIX. U3Bne4vyeHne AaHHbIX U3 apxuBa
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Llenb 3aHamusi:

- W3y4YeHue npUMHUMMNOB apxumeBaumm @annoB, QYHKUMA W pexnmMoB paboTbl
Hanbonee pacnpocTpaHeHHbIX apX1MBaTOPOB,

- NpnobpeTeHne NpakTUYeCKUX HaBbIKOB paboTbl MO CO34aHMI0 apXUBHbIX hannoB 1

N3BreYeHnto hannos N3 apxnseos.

UcxoOHble mamepuarnes: K, OC Windows, nporpamma Ansi apxvBaumm OaHHbIX
WinZip, WinRar.

TeopeTuyeckne ceeageHus

Ana Toro 4tobbl COKOHOMUTbL MECTO Ha BHELIHUX HOCcUTEenax (BUHYecTepax,
dnaw-guckax) n yckoputb nepegady MHopMaumm no KOMMbIOTEPHBIM CETSIM, HYXXHO ee
cKaTb — YMEHbWUTb MHGPOPMAUMOHHBLIN OObeM, COKpaTUTb ASIMHY OBOWYHOIO KoAa.
Bo3amoXxHbI ABE CUTYyaL MK NpU CXKaTUK:

1) [lMoTeps uHpOpMauumn B pesynbTate cXaTusa HeaonycTUMa;

2) [onyctnma YactnyHasa noteps MHopMaLmm B pesyrnbTaTe cxaTus.

CxaTne [paHHbIX — COKpaweHue obbema [aHHbIX NpU  COXpaHeHUu
3aKOOUPOBAHHOIO B HUX COAEPXaHMS.

Mpwn ynakoBke AaHHbIX B (hannoBblie apXxnBbl NMPOU3BOAUTCA UX CxXaTue 6e3 notepu
MHdopMaLmK.

CxaTtme c 4actuyHoM noTepen uHopmauMm NpomM3BOAUTCS MpUM CXaTuM Koga
n3obpaxenHus (rpacukn, BUAEO) 1 3BYKA.

Cxatune 6e3 notepun MHGoOpMaLunK:

e  UCNONb30BaHME HEPABHOMEPHOIO KOAA;

e BbISIBNIEHNE NMOBTOPSAIOLNXCA hparMeHTOB KOAa.

ANropuTMbI CXXaTus, NUCMONb30BaHWE HEPAaBHOMEPHOIO Koaa

B ocHoBe nepBoro noaxoaa nexuT Ncnosib3oBaHMe HepaBHOMEPHOro KoAa.

B BocbmupaspsigHon Tabnuue cumsosnibHon koamposkn (ASCII), kaxgbii CMMBON
Kogupyetcs BOCeMbio ©OuTamum K, crnegosaTernibHO, 3aHMMaeT B nNamatn 1 6anT.
MHopmaumoHHbIN BEC cuMBOa TeM BonblLUE, YEM MEHbLUE €ro YacToTa BCTPEYAEMOCTW.
C 3TuM OBCTOATENLCTBOM M CBSAI3aHa MAEs CXKaTuUsl TEKCTA B KOMMbHOTEPHOW MaMATU:
OTKasaTbCsl OT O4MHAKOBOW ANWHbI KOOOB CUMBOJSIOB.

Cxatune ¢ ncnosb3oBaHNMEM KO4OB NEPEMEHHON OAMNUHBI
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OagHuM M3 nNpocTenMX, HO BecbMa 3(PPEKTMBHLIX CNOCOBOB MNOCTPOEHUSA
ABOWYHOIO HEpaBHOMEPHOrO KoAda, He Tpedyowero crneunanbHOro pasgenurens
asnsetca anroputm[.XaddpmaHa.

MeTtoa XaddmaHa Ha Bxoge nonyyaeT Tabnuuy 4acTtoT BCTPEYaEeMOCTU CUMBOSIOB
B UCXOAHOM TekcTe. [lanee Ha OCHOBaHUM 3TOM Tabnuubl CTPOUTCA AEPEBO KOANPOBAHNSA
XaddpmaHa. AnropuTm noctpoeHus aepesa XadpdpmaHa:

War 1. CumBonbl BxogHOro andasuta ob6pasyoT CAMCOK CBOGOAHbLIX Y3rOB.
Kaxabih nNUCT MMeeT BeC, KOTOPbIA MOXEeT ObiTb paBeH MO0 BepoATHOCTM, nMbo
KONMYECTBY BXOXAEHUN CMMBOSIA B CXMMAEMBbIN TEKCT.

LWar 2. BeibnpatoTtcs aBa cBob6oaHbIX y3na gepeBa C HaMMEHbLUMMY BECAMM.

War 3. CosgaeTtca ux poautesrib ¢ BECOM, paBHbIM NX CyMMapHOMY Becy.

War 4. Pogntens gobaBnseTcs B CMCOK CBOOOAHLIX Yy3r0B, a OBOe ero geTtemn
yaansioTcsa U3 3Toro crmcka.

War 5. OgHon Aayre, BbIXOASLEN U3 pOAUTENS, CTaBUTCA B COOTBETCTBUE OWUT,
apyron 6uT.

LWar 6. lNoBTopsieM wWwarn, HadnMHas cCO BTOPOro, OO TeEX MOp, MoKa B CNuUCKe
cBOOOOHbLIX Y3510B HE OCTAHETCS TONbKO OoAMH cBOBGOAHbLIN y3en. OH n BygeT cunTaTbhes
KOpHeM aepeBsa.

CyuwectByeT ABa noaxoaa K NOCTPOEHUID KOOOBOIo AepeBa: OT KOPHSA K NIUCTbAM U
OT NIUCTBEB K KOPHIO.

Mpumep Ne1 ¢ pelueHnem

[na nepegaym no kaHany cBs3nM CoobLeHMs, cocToswero Tonbko n3 éyks A, b, B,
I, pewmnun ncnonb3oBaTb HepaBHOMepPHbIM No anvHe kod: A=1, =01, B=001. Kak Hy>HO
3akogupoBatb OykBy [, 4TOObLI AnvHa koda Oblna MUHMMANbLHOW, W OOMNYyCKanoch
OAHO3Ha4yHOEe pa3bueHne KoanpoBaHHOro coodLieHns Ha BykBbl?

1) 001

2) 000

3) 11

4) 101

PewweHne:

OT0 3agaHune ygobHee pewwaTb C nomMowpblo AepeBa Xaddpmana; ycnosme daHo
BbINOSTHAETCH TOoraa, Koraa Bce BblOpaHHble KOOOBbIE CrOoBa 3akaHYMBAKOTCS B NIUCTbSX

nepeBa. o NUCTbAM OepeBa MOXHO OJHO3HAYHO OMNpedenuTb, FAe MOXeT HaxoauTbCs
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Oykea [, 4yTOoObl AnNuHa koga Oblna MWHUManNbLHOW, W [OMycKanoCb OOHO3Ha4YHoe

pa3bneHne KoanpPoBaHHOIO COOBLLEHNS Ha BYKBbI.

LITpuxoBon nNuHMEN oTMeveHa «nyctas» BeTKa, Ha KOTOPOW MOXHO «MNPUKPENUTb»
nUCT ansa kogooro cnosa 6ykebl I 2). 000

Mpumep Ne2 ¢ pelueHnem

Mo kaHany cBA3n nepefatoTca coobueHus, cogepxawme Tonbko 4 dykebl 1, O, C,
T, Aana nepegayn WCMNONb3yeTCA [OBOUYHBLIN  KOZ, AOMyCKaloWWMA  OO4HO3HAYHOE
aekogupoBaHue. [1ns 6yke T, O, I ncnonb3ytTcs Takme kogosble cnosa: T - 111, O - 0, I
-100.

Ykaxute kpaTyanwee kogoBoe crioBo Anst 6ykebl C, npu KoTopoMm kopg OyaeTt
ponyckaTb OQHO3Ha4yHoe AekoaupoBaHue. Ecnv Takmx KO4OB HECKOMbKO, YKaXWUTe KOA C
HaMMEeHbLUMM YUCINOBbLIM 3HAYEHMEM.

PelweHue:

B nepeBe koga Bce KOOOBble CrOBa AOMKHbI pacnonaratbCcsl B NIMCTbAX AepeBa, TO
€CTb B y3rax, KOTopble He MMEIT NOTOMKOB. [locTpoumM aepeBo Ans 3agaHHbIX KOAOBbIX
cno O-0, T-111un - 100:

LWTpMXoBbIMA TMHUAMM OTMEYEHbl OBE «MNyCTble» BETBU, HA KOTOPblE MOXHO
«NpUKpennuTb» NUCT ana kogosoro cnoea 6yksbl C: 101 nnun 110; 13 HUX MUHUMaNbHOE

3HaveHune nmeet ko 101
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Mpumep 3 ¢ pelueHnem

[na kogupoBaHWsi HEKOTOPOW NocrneaoBaTenbHOCTH, cocTosiwen us 6yks K, J1, M,
H, pewwnnu ncnosnb3oBaTb HEpaBHOMEPHbLIM ABOUYHbLIWM KOA, YAOBNETBOPSAIOLNA YCITOBUIO
daHo. [1nga 6ykebl J1 ncnonb3oBanu kogosoe cnoso 1, ans 6ykebl M - kogoBoe cnoso 011.
KakoBa HanMeHbLLas BO3MOXXHas CyMMapHas AfvHa BCeX YETbIPEX KOOOBbLIX CNOB?

1) 10

2)9

3)8

4)7

PelueHne:

MocTpoum gepeBo ans 3agaHHbIX kogosbix crioB J1—1mn M -011

LUTpI/IXOBbIMVI JINHNAMN OTMEeYeHbl OBE «MNyCTbie» BeTBU, HA KOTOPble MOXHO

«NPUKPENUTLY NUCTbS ANna kogosbix cnos 6yks K (00) n H (010)

=1

é &

Takum obpasom, BbibpaB kogosble criosa J1 -1, M -011, K - 00, H -010, nony4aem
CYMMapHYy0 AJIMHY KOA4OBbIX CroB 9 CMMBOSIOB

OTBeT:2.
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ApxuBaumsa (ynakoBka) — NoMeLLeHne (3arpyska) MCXOAHbIX (hansioB B apXMBHbIN
dhann B CXXaToOM UM HECXKaTOM BUAeE.

ApxuBauus npefHasHadyeHa [ONA CO30aHUS pPe3epBHbIX KOMUA  UCMNOSNb3yeMbIX
annos, Ha cnyyam nOTEPUM UMM MNOPYM MO KaKUM-IMOO npuYMHam OCHOBHOM KOMUK
(HeBHMMATENbHOCTL MOMb30BaTEnNs, MNOBPEXOEHNEe MarHUTHOrO [AWCKa, 3apaxeHue
BUPYCOM 1 T.4.).

Ana apxmBauun UCMONbL3YKTCA  CchneuuanbHble NporpaMMmbl, apXxvMBaTopbl,
OCYLLEeCTBNALNE YNAaKOBKY M NO3BONSAIOLWMNE YMEHbLLATbL pa3Mep apxmea, N0 CPaBHEHUIO
C opurMHanom, npMMmepHo B AiBa u bornee pas.

ApxunBaTopbl NO3BOMSAIOT 3allMLLaTb CO30aHHbIE UMW apXMBbl NApOfieM, COXPaHSATb
N BOCCTaHaBNMBaTb CTPYKTYpPY MoAKaTasnoros, 3anucbiBaTb OOMbLION apXMBHbIA hann Ha
HECKOJbKO ANCKOB (MHOTOTOMHbIN apXuB).

CxumaTtbCa MOryT Kak OOWH, Tak U HEeCKOMbKo (pannos, KOTOpble B CKaToMm Buae
NnoMeLLaTCs B Tak HasblBaeMbli apxXuBHbIN hann unu apxme. Nporpammbl 605bLIOMO
obbema, pacnpocTpaHsieMble Ha OUCKeTax, Takke Haxo4AaTCHa Ha HUX B BUOE apXUBOB.

ApxuBHbIN pan — 3TO cneumanbHblM 06pa3oM OpraHM30OBaHHLIN  hann,
cogepxawmn B cebe OOAMH UNM HECKOSNbKO (hansyioB B CXATOM WU HecXKaTtoM BMOE W
cnyxebHyto nHdpopmauuio 06 mmMeHax dannoB, gaTe U BPEMEHM UX CO3OaHUA WK
Moaudukaumm.

Bbnrpbiw B pasmepe apxvBa SOCTUraeTcsl 3a CHET 3aMeHbl YacTO BCTpeYatoLmxCs
B (pbanne nocnenoBaTenlbHOCTEM KOOOB HA CCbIIKM K NepBoM  OBHapy>XeHHOW
nocrnefoBaTenibHOCTU U UCNOSIb30BaHMS anropuTMOB CXXaTusi MHOpMaL K.

CTeneHb cxaTusi 3aBUCUMT OT MUCMNOMb3yeMOW MporpamMmbl, MeToda cxXaTus U Tuna
ncxogHoro darnna. Haubonee xopowo cxumaroTtcs dannbl rpadpudecknx obpasos,
TEeKCTOBble hansibl N dpannbl aHHbIX, ANA KOTOPbIX CTEMNEHb CXaTusl MOXeT gocTuraTb 5 -
40%, MeHbLLe CKMMATCA hannbl UCNOSMTHAEMbIX MPOrpaMm M 3arpy304HbIX Moaynen —
60 - 90%. Moyt He CxXMMmalOTCs apxmBHble dannbl. [lporpammbl ANs apxvBauuu
OTNNYAKTCA UCMNONb3yeMbIMMU MeETOOAaMWU CXaTud, YTO COOTBETCTBEHHO BNUSAET Ha
cTeneHb cxaTus.

[na Toro 4tobbl BOCMOMBL30BaTbLCA WHGOPMaUMEN, 3anakoOBaHHOM B apXuB,
HeobXoOMMO apxMB PacKkpbiTb WNKU pacnakoBaTb. JTO Aenaetca nmMbo Tom ke

nporpamMMoii-apxmBaTopoM, NMMbo NapHoOW K Hel NporpaMMoi-pasapXmBaToOPOM.
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PasapxuBauus (pacnakoBka) — MNpoLiecC BOCCTaHOBEHUSA ¢hannoB M3 apxuea B
nepsoHa4anbHoOM Buae. [Npun pacnakoBke dpannbl U3BMNEKAKTCH U3 apxmMBa U NOMeELLAOTCA
Ha OWCK UM B onepaTuBHY NamMsThb.

CamopacnakoBbIBalOWMUNACA apXuBHbIK ¢Ganun — 3TO  3arpy30u4HbIN,
WUCMONHSAEMbIM  MOAYMb, KOTOPbIA CNOCOBEH K CaMOCTOATENbHOM pasapxvmBaumm
Haxo4ALWMXCH B HeM dpanrnoB 6e3 Ucnornb3oBaHWs NporpamMMbl-apxmeaTopa.

CamopacnakoBblBaLWMACA apxvB  nonydun HasBaHne SFX-apxuB (SelF-
eXtracting). ApxmBbl Takoro Tuna B 06bl4HO cosgatoTcsa B hopme .EXE-canna.

ApxuBaTtopbl, criyxalime Ans CKaTus U XpaHeHus uHgopmauuun, obecneumsaloT
npeacraBneHne B eANHOM apXMBHOM hanne o4HOro UM HECKONbKNX (hannoBs, Kaxablh 13
KOTOpPbIX MOXeT OblTb npu HeobxoaAMMOCTU u3BNEeYeH B nepBoHayanbHOM Buae. B
o2/lasrieHuUU apxusHo20 ¢halna ONA Kaxaoro cogepxallerocs B HeM (panna XpaHuTcA
cnegyowasa nHopmauus:

- uMsA danna;

- CBefeHusd O KaTanore, B KOTOPOM coaepxutcs dann;

- [aTta v Bpems nocnegHen mogmdukaumm panna;

- pasmep anna Ha OUCKE N B apXUBE;

— KOO UMKIIMYECKOro KOHTPONs [ONA KaXgoro davna, ucnosib3yembln  ans
NPOBEPKN LEeNOCTHOCTUN apXmBa.

Apxueamopbi umerom criedyroujue pyHKYUOHaIbHbIe 803MOXXHOCMU:

1) YmeHblleHne Tpebyemoro obbema namsaTu gns xpaHeHusa dannos ot 20% go
90% nepBoHa4vanbHOro obvema.

2) O6HoBrEHME B apxuBe TONbKO TeX hanrioB, KOTOPbIE U3MEHANUCH CO BPEMEHU
X nocrnegHero 3aHeceHUst B apxvB, T.e. MporpamMmMa-ynakoBLUMK cama cnegvTt 3a
N3MEHEHNAMMW, BHECEHHBLIMU MOSIb30BaTENEM B apXxvuBupyemble hannbl, 1 NnoMellaeT B
apXmB TONbKO HOBbIE U N3MEHEHHbIe (panrbl.

3) O6beauHeHue rpynnbl hannoB C COXPaHEHNEM B apXUBE UMEH AMPEKTOPUN C
nMeHamu annoB, YTO MO3BOMSET MNpU pasapxvBaunm BOCCTaHaBAMBaATb MOJSIHYHO
CTPYKTYPY OMPEKTOPUM N hannos.

4) HanucaHua KOMMeHTapueB K apxvBy 1 dpannam B apxumBe.

5) CosgaHne camopasapxvMBUPYEMbIX apXMBOB, KOTOpble AfS  W3BMEYEeHUs

hannoB He TPeBYIOT HaNUYMA camoro apxmeartopa.
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6) Co3gaHne MHOTOTOMHBIX apXMBOB — MOCIEA0BaTENIbHOCTU apXUBHbIX (daiisoB.
MHOroTOMHbIE apXxMBbl NpeaHa3Ha4YeHbl AN apxuBauum 60nbLINX KOMMNEKCOB (aiiyioB Ha

JNCKETbI.

3apaHue Ne1.

1. B onepauuoHHon cucteme Windows cosgante nanky Archives no agpecy
C:\TEMP. CosganTte nanku Pictures n Documents no agpecy C:\TEMP\Archives.

2. Hangmte u ckonupymte B nanky Picturesno gBa puUCyHKa C paclinmpeHuem
*jpgun *.omp.

3. CpaBHute pasmepsbl hannos *.bmp un *.jpg. n sanuwmnte gaHHble B Tabnuuy 1.

4. B nanky Documents nomectute ¢annsl *.doc(He MeHee 3) U 3anuuunTe Mx
ncxogHble pasmepsl B Tabnvuy 1.

3apaHue Ne2. Apxuesayusi patinos WinZip

1. 3anyctute WinZip 7. (Myck —Bce nporpammbl — 7-Zip—7 ZipFileManager).

2. B nosiBuBWIEMCSA OManoroBoM OkHe BbibepuTe nanky, B KOTopon 6yaeTt cosaaH
apxmB: C:\TEMP\Archives\Pictures. YctaHoBuTe Kypcop Ha ums rpaduyeckoro anna
3uma.jpg. BoinonHute komaHgy Jo6aBuTb (+).

3. Beegute uvmsa apxmBa B none ApxuB — 3uma.zip u ybeaumtecb, 4TO B none
dopmaT apxuBa yCTaHOBMEH TuN Zip.

4. YctaHoBuTe B norne Pexum nameHeHua: dobasums U 3aMeHUMBb.

5. B packpbiBatowemca crnvcke YpoBeHb cxXaTuAa: Bblbepute MyHKT
HopmanbHbIn. 3anycTtute npouecc apxusauum kHonkon OK.

6. CpaBHUTE pas3mep MCXOOHOro hanna c pasmepom apxmsHoro canna. [JaHHble
3anuwuTe B Tabnuuy_1.

7. Cospgante apxvue 3umal.zip, 3awuuweHHbIM naponem. [ns BBoAa naponis B
Ananorosom okHe [1o6aBuUT K apxuBy B none BeeauTte naponb: Beaute naporb, B Nosne
MoBTopuTe nNaponb: noarsepaute naposnb. O6paTuTe BHMMaHue Ha dnaxoklNokasaTb
naponb. Ecnv oH He ycTaHoBMEH, Naponb Npu BBoAe He ByaeT oTobpaxaTbCa Ha AKpaHe,

n"xn

a ero cumBOnbl OyaoyT 3aMeHeHbl MOACTAHOBOYHLIM CMMBOMIOM "". OTo Mepa 3aluTbl
naponsi OT MNOCTOPOHHMX. OpgHako B OaHHOM crny4vae nonb3oBaTeNnlb He MOXEeT OblTb
yBEPEH B TOM, YTO OH Habpan naponb npaBurbHO. [M03TOMY NpM He yCTaHOBIEHHOM
dnaxke cucTema sanpalumBaeT NOBTOPHbIN (KOHTPONbHbLINA) BBOA Napons. LlenkHute Ha

kHonke OK - HauyHeTcAa Npouecc co3aaHnd 3aluLLEHHOro apxmBea.
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8. Bblgenute apxus 3umal.zip, BoinonHuTe KomaHay M3Bnedb. B nosismeLiemcs
ananoroeom okHe WU3Bneub B none PacnakoBaTtb B: BblbepuTe Nanky-npueMHuK -
C:\TEMP\Archives\Pictures\3nma1\.

9. UWenkHnte Ha kHonke OK. [lpouecc un3BRNEYEHUS AOaHHbIX M3 apxmBa He
3anycTuTCs, a BMECTO HEro OTKPOETCs AnanoroBoe OKHO AN BBOAA Naponsi.

10. Y6eantecb B TOM, YTO BBOJ HENPaBUbHOrO Maposns He MO3BOMSET U3BMEYb
hannbl U3 apxumea.

11. Y6egutecb B TOM, YTO BBOZ NPaBWIbHOMO Napons OEWCTBUTENbHO 3anyckaeT
npouecc.

12. Ypanute co3faHHbIM BaMU 3aLUULLEHHBIN apXMB U U3BMEeYeHHble hannbl.

13. Cosgante camopacnakoBbiBawowmncsa ZIP-apxvs. [Ona aToro ycraHoBuTe
Kypcop Ha ums apxvmsa 3uma.zip, BbinosHute komaHay flo6aButhb (+).

14. Beegnte nmsa apxuBa B none ApxuB — 3uma.7z n ybegutecb, 4TO B none
dopmaTt apxmBa yCTaHOBMNEH TUN 7Z.

15. YcraHoBute B none Pexunm nameHenus: dobasums U 3aMeHUMb.

16. YctaHoBuTe hnaxok Co3paaTbSFX-apxuB.

17. B packpbiBalowemMca cnucke YpoBeHb cCXaTusa: BblbepuTe  MyHKT
HopmanbHbIn. 3anyctute npouecc apxusauum kHonkon OK.

18. AHanorn4yHeim obpa3om co3ganTte apxmBbl Ansa  gawnnos PabuHa.bmp,
HokymeHT1.doc, [okymeHT2.doc, [okymeHT3.doc. CpaBHUTENbHbIE XapaKTepPUCTUKU
NCXOoOHbIX (hbannoB 1 UX apxmMBOB 3aHECTK B Tabnuuy 1.

3aodaHue Ne3. Apxusauus ¢atnos WinRar

1. 3anyctute WinRar(Myck —Bce nporpammbl — WinRar).

2. B nosBuBLIEMCS OManoroBoM OKHe BbibepuTe narky, B KOTopon byaeT cosgaH
apxm: C:\TEMP\Archives\Pictures.

3. YcraHoBuTE Kypcop Ha um4 rpaduyeckoro cdarnna 3mma.jpg.

4. BbinonHute komaHgy Aob6aBuTb. B nosiBuBLLEMCHA OManOroBOoM OKHE BBeauTe
ums apxmea 3uma.rar. Bolbepute dopmat HoBoro apxumBa - RAR, metog cxatma -
O6bI4HbIN. YOeanTech, 4to B rpynne NMapameTpbl apxuBauum HU B OOHOM U3 OKOLLEYEK
HeT dnaxkoB. LenkHute Ha kHonke OK gns cospgaHusa apxuBa. Bo Bpemsi apxvBauumm
OTOOpaXkaeTcsi OKHO CO CTaTUCTUKOW. [10 OKOHYaHMM apxMBaUMM OKHO CTaTUCTUKM

MCYE3HET, a Co3daHHbIN apxuB CTaHET TEKYLNM BblOENTEHHbIM (b&VIJ'IOM.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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5. AHanormyHbiMm ob6pa3om cos3gante apxuBbl ana dgawnnos PabuHa.bmp,
HokymeHT1.doc, [okymeHT2.doc, [okymeHT3.doc. CpaBHUTENbHbIE XapaKTEPUCTUKU
NCXOAHbIX (bannoB 1 UX apXMBOB 3aHeCTM B Tabnuuyy 1.

6. Cospante camopacnakoBbiBalowmnca RAR — apxu, BkMAvawwun B cebs
TEKCTOBbIE U rpadomuyeckne ansol.

7. Onpepenute NpoUEHT cxaTua dannos u 3anonHute Tabnuuy 1. poueHT
ckaTtua onpegenserca no gopmyne P :83*100%, roe S — pasmep apxuBHbIX dhannos,

0
So0— pa3mep ncxogHblx gansnos.

Tabnunua 1

ApxuBaTtopbl

— . Pa3mep ncxogHbix channos
WinZip WinRar

Tekcmoenble ¢halinbi:
1. JokymeHT1.doc

2. okymeHT2.doC

3. JokymeHT3.doC

Ipaghuyeckue ¢patinsbi:
1. 3uma.jpg

2.PsbvHa.bmp

MpoueHT cxxaTtns mekcmoeou
WHpopmauum (ans Bcex gannos)

MpoueHT cxatns epaghuveckol
UHpopmauum (ons Bcex annos)

3adaHue Ne4. OTBETUTbL Ha BONPOCHI:

1 YT0 Ha3bIBaeTca apxmBaunen?

2.[ns yero npeaHasHadyeHa apxuBauumsa?

3.Kakown dann HasbiBaeTCcs apXnBHbIM?

4.Y10 Ha3biBaeTCs pasapxuBaumen?

5. Kakasi nHcbopmaumm XxpaHNTCA B OrfiaBfeHnmn apxXmMBHOro
danna?

6.Kakune pyHKUMOHanNbHbIE BOSMOXHOCTU UMEKOT
apxuBaTopbl?

Bb1800b1 U ripednoxeHusi o npodesnaHHoU pabome
CodepxaHue omyema:

1. HanmeHoOBaHMe NPaKTU4ECKOro 3aHATUS

2. Uenb 3aHaTus

3. BapwaHT 3agaHus

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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4. OTyeT O BbINOMHEHMM Ha Kaxablh aTan pasgena «CogepxaHuve U MOpsiAoK
BbIMONTHEHUS 3aJaHUSA»

5. Cnuncok Mcnorsb3yembiX MCTOYHUKOB

6. BbiBOAbI U NpeanoXeHus

7. [ata n nognuck KypcaHTa v npenogaearens

Bonipocbi 0nisi camonposepKu

1. Kak onpegensatoTcs pasmepbl HOCUTENen nHopmauumn?

2. Kak cgenatb ¢ann MmeHbLlle NHPOPMaLUNOHHBIM 06 beMOM?
3. Kakne nporpammbl apxmBaTopbl BamM U3BECTHbI?

4. Kak onpegensietca KoaduuUMeHT cxaTtna anna?

5

. Kakne dpannbl ny4we cxmmarTtca?

Mpaktnyeckoe 3aHATME Ne16 AnropuTMbl M CNOcoObl MX OMNUCaHUSA.
JInHeNHbIEe anropUTMbI

Uenu 3aHsmusi:

- chopmumpoBaTb NpeacTaBreHne ob anropuTMe 1 ero CBOUCTBaXx;

- chopmMumpoBaTb NpeacTaBrieHne o crnocobax nx onucaHus anropuTMos;

- chopmupoBaTb NpeacTaBneHne o TMnax anropuTMoB;

- cchopmMumpoBaThb NpeacTaBfieHne O IMHEMHOW anropUTMUYECKON KOHCTPYKLINN;

—Hay4YuTb co3daBaTb TPACCUPOBOYHbIE TabnMubl FIMHENHOW anropUTMUYECKOM

KOHCTPYKLINN.
Ucxo0HbIe OaHHbIe: TEOPETUYECKNN MaTepuman

CodeprkaHue u rnopsidoK 8bINMO/IHEHUS 3a0aHusi
N3yunTte TeopeTnyeckyto 4acTb

BbinonHute 3agaHna

TeopeTnyeckasa 4acTb

CnoBo asrecopumm NponcxoauT OT NaTUHCKOM dOPMbl HAaNnMCaHUA UMEHUN BENUKOro
mMatemaTtuka IX Beka Anb-Xope3mu, KOTOpbIi copMynvpoBan npasusia BbINOSTHEHMUS
apnpmMeTU4ecKnx 4ENCTBUN.

[MepBoHayanbHO noa anropyuTMamMuv MOHUMAnNM TONbKO npaBunia BbINOSTHEHUSA

YeTbIpEX apndMeTUYEeCKNX AENCTBUIN Ha4 MHOTO3HAYHbIMK YMCaMK.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Anroputm — onucaHve nocnegoBaTeNibHOCTM  OEeUCTBUMWA  (MnaH), CcTporoe
NCMONHEHNE KOTOPbIX NPUBOAMT K PELUEeHUI0 NOCTaBfIEHHOW 3aJadn 3a KOHEYHOE YUCHO
LIaros.

Aneopummu3sayusi — npouecc paspaboTkm anroputma (nnaHa AencTBuin) Ons
peLleHns 3agayun.

a2 anzopumma — 370 KaXkgoe oTaenbHoe AencTBue anroputma.

UcnonHumenb — 3T0 OOBEKT, yMEWLWMWUN BbINOMAHATL OnpefeneHHbIn Habop
aencteuin. icnonHutenem MoxeT ObiTb Yenosek, poboT, XMBOTHOE, KOMMNbIOTEP.

Cucmema komaHO ucnosiHumensi (CKM) — 310 Bce KOMaHAbl, KOTOpble
NCMONHUTENb YMEET BbINOSTHATD.

Cpeda ucnonHumerssi — o6CTaHOBKA, B KOTOPOW (PYHKLMOHMPYET UCNONHUTENb.

Ceolicmea aneopumma:

[McKpeTHOCTb - (MPEPbLIBHOCTb, pa3nenbHOCTb) — pa3bueHue anropyTma Ha

aru

Pe3yJ'IbTaTVIBHOCTb - nony4vyeHne pesyribtata 3a KOHE4YHOE KOJIN4eCTBO LLlaroBs
e MaccoBOoCTb - UCMOSIb30BaHME anroptMma aon4a peweHmna ogHOTUMNHbIX 3adaud

e KOHEYHOCTb - KaXaoe OelCTBME B OTAENBbHOCTU M anropuTtM B LIENIOM OOSKHbI
MMeTb BO3MOXXHOCTb 3aBepLUEHUS]
e [leTEpPMMHUPOBAHHOCTL - (ONpPeAeneHHOCTb, TOYHOCTb) — Kaxaoe [AencTBue

AOIMKHO ObITb CTPOro U HeABYCMbICIIEHHO onpeaeneHo

Cnoco6bl 3anucu anroputMoB (6nok-cxema)

YcnoBHoe 0003HauYeHue Ha3sHauyeHue Onoka

Hauano nnun koHey anropmntma

Beoa vnu BbIBOA OaHHbIX.
E BHyTpu Bnoka nepeuncnaTcsa aHHble Yepes 3ansaTyio.

Mpouecc.
BHyTpn 6noka 3anvceiBatoTca matemaTnyeckne opmynbl
n onepauuun gns o6paboTkm AaHHbIX.

MpoBepka ycnosus.
BHyTpu 6noka 3anuceiBaroTcs nornyeckue ycnosus. Mmeet
Asa Bbixoda Aa(+)vHeT(-).

Brnok BbiBOoga uHopmaumm Ha nevyartawollee
YyCTPOMUCTBO

O CoeaunHuTenbHbIN ONOK

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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C Bnok BbiBO4a I/IH(bOpMaLIMVI Ha 3KpaH aucnnes
e HanpaBneHue.

Anzopummbi Mo2ym 6bimb 3a0aHbl:

e  C/I08€CHO

e  mabriu4yHo

o 2pacbuyecku

CnoeecHoe 3afaHve OMNUCbIBAeT anropuTM C MOMOLLBI CMOB U MPeasioXeHUN
€CTECTBEHHOrO A3blKa.

Tabnu4Hoe 3apaHne CNyXuT AN NpeacTaBneHns anroputma B popme Tabnuy u
pacYE€THbIX hopmyr.

IpagpuyeckoesanaHne unn 610k-cxema — cnocob npeacTaBneHns anroputma c

NMOMOLLbIO reoMeTpU4eCKmnxX cbl/lryp, Ha3blBaeMbIX 6J10KaMu.

Tunbi anroputmoB

AnroputmMbl ObIBaIOT:

e  JIUHEUHbIe
e passemernisouiuecs
e YUKIuYyecKkue

AnropuTM, B KOTOPOM KOMaHZbl BbIMOMHATCA NocneaoBaTenbHO oAHa 3a Opyrown,

Ha3bIiBaeTCS JIUHEUHbIM azicopummom.

B paseemensirowjuecss aneopummbl BXOAWUT YCMNOBWE, B 3aBUCUMOCTM OT
BbINOMIHEHMS ~ UMM HEBbINOSMIHEHUS  KOTOPOro  BbLIMOMHSAETCA Ta  WUNU  MHasd
nocnegoBaTenbHOCTb KOMaHA (cepun).

B anroputmuyeckon CTpykType «eemesieHue» Ta WNN WHas cepus KOMaHz
BbINOSHSETCSA B 3aBUCUMOCTUN OT UCTUHHOCTU YCJ108USI.

Ycnoesue moxeT ObITb NMOO NCTUHHBIM, TMOO NOXHBLIM.

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

al

‘ Cepua 1 | | Cepua 2 |

B  uuknuyeckue anzopummbl  BXOOUT  MNOCNEAOBATENIbHOCTb  KOMaHA,
BbINOMTHSEMas MHOrokpaTHo. Takasi nmocrnefoBaTeNbHOCTb KOMaHA HasblBaeTcs mesioM
yukna.

B anroputmMuyeckol CTpyKType «YUKJI» cepusi KoMaHn (Teno LuMKna) BbiNONHSeTCs
MHOrOKpaTHO.

Livknunyeckme anroputMmyeckme CTpykTypbl ObIBalOT ABYX TUMOB:

- UUK/bl CO CYEMYUKOM, B KOTOPbIX TENO LMKNa BbINOMHAETCS onpeaenéHHoe

KOJIM4eCTBO pas,

Teno uwkna

- UUKTJIbI C ycrioeueM, 8 KOMOPbIX mesio UUKria 8bINOJIHAeMmCA, oKa ycrioeue

UCMUHHO.

Yenosue

‘ Teno umkna ‘
i}

Mpumepbl BbINOMHEHUS 3aaaHuN paboTbl

Mpumep 1. Onpegenntb Nnowiaab Tpaneuun No BBEAEHHbIM 3HaYEHUSIMOCHOBAHMWM
(a v b) n BeicoTbl (h).

3anuce anroputma B Buge 6rnok-cxemsl (puc. 1):

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

{ Hauano )

v

Beog a,b.h
S:=((a+b)/2)*h

'

BrieOon S
v

C KoHeyy )

PucyHok 1. bnok-cxema SIMHENMHOro anroputMa
3anncb pelleHns 3agayun Ha anropuTMUYECKOM A3bIKE:

anrrpaneums
Beuwla,b,h,s
Hay
_BBOAa,b,h
s:=((a+b)/2)*h
BbIBOAS

KOH

3adaHue1

CocTaBuTb anropuTM peLUeHUst HaxoXOeHWUs Nrolladb MOBEPXHOCTU U 0ObeM
YCEYEHHOro KOHyca C MNOMOLLbI OBIOK-CXEeMbl ManropUTMUYECKOro si3blka MNCeBAoKOon,
NCNOnb3ysi KOHCTPYKLNIO NMHEHOroanropuTma.

S=r((R+r)l+raR+mr;
V=(/3)n(RE+r +Rrh.

Mpumep 2.[JaH anroput™ B BMAe 6r10k-cxembl (puc. 11).

Hantu A, B, C, D, ecnun nsHa4yanbHo:

Haaarno

a)A=0,B=0,C=5,D=10
6) A=0,B=5,C=0, D=10

B) A=10,B=20, C=6, D=4

)A=10,8=10,C=4, D=0

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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PesynbTaT paboTbl anropytMa onpeaensieTcsi C MOMOLLbIOTPACCMPOBOYHbLIXTAbNNL

(a, 6,8,1):
a) A=0, B=0, C=5, D=10.
LWar 1
A
B
NcxogHble3HavyeHus C 5
D 10
A 0
Pe3ynbTaTBbINOAHEHUSA B 0
C 0
D 5
BbiBOA3HauYeHMM 0,0,0,5
0) A=0, B=5,C=0, D=10.
LWar 1
A 0
B 5
McxoaHble3HayeHna C 0
D 10
A 0
B 0
Pe3ynbTaTBbINOAHEHUSA C 5
D 0
BbiBOA3HaYEHMUI 0,0,5,0
B)A=10, B=20, C=6,D=4.
LWar 1
A 10
B 20
n
CXO/Hble3Ha4YeHun C .
D 4
A 10
p B 10
€3y/1bTaTBbINONHEHUA C >0
D 6
BbiBOA3HaUYEHUN 10,10,20,6
r)A=10,B=10, C=4, D=0.
LWar 1
A 10
B 10
McxoaHblesHavyeHusn C 2
D 0
A 10
B 10

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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C 10
Pe3yﬂbTaTBbII‘IOIIHEHMﬂ D 4
BbiBOA3HaUYEHUMN 10,10,10,4

3adaHue 2 Peanu3oBaH HEKOTOpPLIN anroputm B Buae 6nok- cxembl. Hantum
A, BHa Bbixoge Onok-cxembl C 3anoflHEHME TPaCCUPOBOYHbLIX Tabnuy, ecnu

M3HA4albHO, :

1 BapuaHT A=0,=0; 10 BapuaHT A=2, B=4;

Hauarno

11 BapuaHT A=12, B=24;
2BapnaHTA=0,B=5;

_ _ Beog
3 BapuaHT A=10,B=20: 12 BapmaHTt A=11, B=19
4 BapnaHTA=10,B=10. 13 BapuaHT A=3, B=8; C=A
A=B
5 sapuaHT A=3, B=0; 14 BapuaHTt A=2, B=7,; B=C
6 BapuaHT A=0, B=2; 15 BapuaHT A=19, B=20; 13;1%0;(
7BapnaHTA=1,B=2; 16 BapmaHT A=15, B=10
8 BapuaHT A=12, B=15 17 BapuaHT A=60, B=20;
9 BapuaHT A=0, B=0; 18 BapunaHT A=20, B=65;

3adaHue 3. [aHbl AnvHbI ABYX KaTteToB (a, b) npaAMOyronbHOro TpeyronbHUKa.
Onpepenntb nepumeTp 3aToro TpeyronbHuka (P)c  3anofiHEHMEM TPacCUPOBOYHbIX

Hauano

Tabnuy (cMm. 6r1oK-cxeMy Ha puc.), ecnu:

a) a=3,b=4;
6) a=0,b=3;
B)a=6,b=8;r)a=9,b=12.

KOHeEL[

3adaHued. Peann3oBaH HEKOTOPbIA anroput™m B Buae Onok- cxembl (puc.). Mo

AaHHOW BNoK-CxemMe BblYUCNTbL S, 3anofHNTb TpaCcCNpoBOYHbIE Tabnuupl, ecnu:

a)a=1, b=2, c=3;

LlokymeHm ynpaensie S=5+¢ | ydcmeamu 1C: Konnedx
lMpoeepb akmyarnbHOCMb naHsawemycs 8 1C: Konnedx

Brmon
S
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6)a=9, b=0, c=1;
B) a=5, b=6, c=9.

Puc. 18
3adaHue5. [JaHa 6nok-cxema (puc.19). HauyanbHble ycnosusi: a=8, b=2. Toraa

nocrie NcnoJiHeHnA aaropntmMa3Had4yeHme nepemeHHon g 6y,u,eT paBHO ...

Ha4damno

/ BBOg A, b/
|
g=va*b

Puc. 19

Bbi8o0b! u npedrnoxeHus o npodesnaHHoU pabome
CodepxxaHue omyema:

1. HaumeHoBaHWe NPaKTU4YECKOro 3aHATUSA
Llenb 3aHaTUSA

CnnCcoK ncnonb3yeMblX NCTOYHUKOB

BbiBoAbl M NPeanoXxeHus

o bk~ 0N

Ll,aTa M noanncb KypcaHTa U npenogaBsaTtesid

Bonipochbi 0risi caMorposepKu:

1. YTo Takoe anroputm?

2. CouncTtBa anroputMa.

3. Cnocobebl 3anucu anroputMa.

4. OCHOBHbIE 31IEMEHTbI BITOK-CXEMBbI.

5. Bugbl anroputmoB.

MpakTuyeckoe 3aHATMe Nel7 OnucaHue anropMTmMa C NOMOLLbLIO GrOK-CXeM,
BbINOJIHEHHbLIX B Nporpamme Dia

Uenb 3aHamus: OcBouTb cnocobbl co3gaHna 6oK-CXeM  pasfnyHbIX TUMOB

anroputma B nporpamme Dia.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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UcxoO0HbIe OaHHbIe. TeOPETUYECKN MaTepman

CodepxxaHue u rnopsidok 8bINMOIHEeHUsT 3a0aHusi
M3yunTb TEOPETMYECKYIO YacTb

BbINONHUTL 3agaHus

TeopeTnyeckasa 4acTb

NMpaBuna nsobpaxeHus 6NokK-cxem

1.1Ipu cocraBienun BOK-CXEM MCNOMNb3YIOTCA TONbKO CTPOro onpefeneHHble TUMbl
OnoKoB:

a)Hauano N KOHeY, anropuTMma;

b)o6pabomku (BHyTpKU Onoka 3anucbiBaloTCs OPMYIbl, 0603HaAYEHUs onepauun 1
YHKLMA);

c)ycnoeus (BHYTpM Oroka 3anucbiBaloTca ycroBusi Bblbopa HanpasneHus
AEeNcTBMs anroputma);

d)eeso0da/ebie0d0a nHHopMauuu;

€)ebr600a MHOOPMaLUMM Ha 3KpaH gucnnes;

f)ebieoda nHopmaLmm Ha nevaTtatoiee YyCTPOUCTBO;

g)eblvucsieHusi rno noonpozpaMmmMe UNn cTaHAapTHOUNOANPOrpamMmMe;

h)Hayano yukna;

i)coeQuHumMenbHbIl 610K,

j)TUHUU nomoka (ecnu NOTOK HanpasfeH BHWU3 NN BNPaBo CTPESKy He CTaBsT).

2.Bce 6Gnokn HymepywTcsa. Homepa crtaBaTcsi BBepXxy cneBa OT ©Onoka (6nokm
"Havano", "ocTaHoB" 1 coeanHUTENbHbIE BIIOKM HE HYMEPYIOTCS).

3.CTpenku He CcTaBAT, ecnv NOTOK HanpaBrieH CBepXy BHM3 UMK CneBa Hanpaso.

4. Kaxgbih 6nok mmeeT eOMHCTBEHHYK TOYKY Bxoda, Kpome 6noka "Hadano",
KOTOpPbI/ HE UMEeET BXoaa.

5.Kaxgbin 6e3ycnoBHbIN B6NOK MMeeT eOuUHCTBEHHYIO TOYKY Bbixoda, KpoMme Groka
"ocTaHoB", KOTOPbLIN HE MMEET BbIXOAa.

6.YcnoBHbI 6NOK MMeeT ABa, B OTAENbHbIX Cry4asix TPy BbIXOAa.

7.Bbixog ycrnioBHoro 6noka MoXHo nometuTtb "ga”, "Het", "+", "-", 0, 1.

8.JlIuHuKn, wnaywme Ha BXoL HeKoToporo 65ioka, MOryT COEOUHATBCS, YTO
COOTBETCTBYET MEpPEXOAY Ha KOHKPETHbIN 3Tan BbIYUCAEHWUA MOCNE HECKOSbKUX OPYrux

3TanoB.
LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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9.JluHnsa, ncxopdwasa M3 BXOOHOM TOYKM Ofioka, He MOXET pasBeTBMASATbCA Ha
HECKOJIbKO HanpasSieHUN.

lMpaBuna nocTpoeHns anropuTMoB Ha A3biKe BGNOK-CXemM

1.brok-cxema CTpOUTCH CBEPXY BHUS.

2.B ntobon 6rnok-cxeme MMeeTcs TONbKO OOUH 3NIEMEHT, COOTBETCTBYIOLLMIA Havany
anropuTMa, 1 OOuH 3NIEMEHT, COOTBETCTBYIOLLUI KOHLYY anroputma.

3.JomkeH 6bITb XOTA 6bl OANH NYTb M3 Ha4ana 6noK-CcXxeMbl K IIOOGOMY fEMEHTY.

4.[JormkeH 6bITb XOTs Obl OAMH MyTb OT KaXOoro anemeHTa Gnok-CXxeMbl B KOHeL,

OIoK-CXeMbl.

3apanue 1. Co3gaHue NMHENHOro anropuTma.
3anyctutb DIA. Co3gatb anroputm nporpammbl, ¢ noMoLbio duryp. [ns atoro B

nyHKTe MeHto BcTaBka BbiGupaeM Purypbl 1 COOTBETCTBYHOLLMIA INIEMEHT BUBNMOTEKM -

Havano

OIoK-CXeMbil.

3apanue 2. Co3gaHue anropMtmMa BETBNEHUs

| Havano

3apanue 3. CosgaHue anropytMa uukna

HUOKYMEHIII yl1pdSIIACITICAH 1IPUcCPAMMHDbIMU cpeoclriisamvu 1. NOJIJIEUX
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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Bbi8o0bi u npedrnoxeHus o npodesnaHHoU pabome
CodepxxaHue omyema:

1. HanmeHoBaHMe NpakTUYeCcKoro 3aHATUSA

2. Lenb 3aHaTna

3. BapuaHT 3agaHus

4. Cnncok ncnosb3yembiX MICTOYHNKOB

5. BbiBOAbl M NpeasioxXeHns

6. [laTta u noanuck KypcaHTa 1 npenogasatens

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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Bonipocbi 0r1si caMornposepKu:

1. YT0 Ha3bIBaeTCsa anropuTMom?

2. [1nga yero npegHasHayeHa nporpamma Dia?

3. Kakne wuHCTpymMeHTbl ecTb B nporpamme Dia pgns cosgaHus Griok-cxem
pasnnyHbIX anropuTMNUYECKNX KOHCTPYKLUMIA?

4. Kakue elle cyLlecTByOT 6MOGNMOTEKN 3nemMeHToB B nporpamme Dia?

Mpaktnyeckoe 3aHaTMe Nel8 Kymup. 3HakomcTBO € ucnonHutenem Pob6or.
MpocTenune n NUHEeNHbIE anNropuUTMbI

Llenu 3aHsmus.
- NO3HAKOMUTbLCA CO cpeaomn nporpammMmmpoBaHma Kymup;

- HAY4YUTbCA COCTaBIIATb NNHENHbIE anropuTmMbl ana UCnonHnTensa PoborT.

HcxoOHble OaHHble: TeOpeTUYECKUI MaTepuarn

CodeprxaHue u nopsidok 8bIrnoIHeHUsT 3adaHusi
N3yunTb TEOpPETUYECKYIO YacTb

BbinonHute 3agaHua o e e — 17 1

| R I |= e [a el aThF O BN/
Teopemuyeckasi Hacmb =
KyMup (Komnnekt  Y4yeGHeIX - ;-
MWNPoB) - cuctema B

nporpaMMmMpoBaHus,

npegHa3HadyeHHaa Ond  noanepxXku O T

HayarbHbIX KYpPCOB WH(OPMAaTUKM WU

nporpaMMmMpoBaHusl. :
OcobGeHHOCTH cucTeMbl ' ; '
KyMwup
B & | resecgcares
e B cucreme KyMwup

NUCronb3yeTcs  anropuTMUYECKUM A3blK  C  PYCCKOWM  NEKCUKOW W BCTPOEHHbIMU
ncnonHutensamm PoboTt n YepTeExHUK.
e [lpun BBOOE nporpammbl KyMup ocyuiectBnsieT noCTOSIHHbIA MOMHbIN KOHTPOIb

ee NpaBubHOCTU, coobLuas Ha Nonsax Nnporpammbl 06 Bcex 0OHapyXeHHbIX oLnbKax.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuUU Mo opuauHaly, xpaHsuwemycs 8 1C: Konnedx
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e [lpwn BbINONHEHWM NporpamMMbl B nowarosoM pexume KyMup BbIBOAUT Ha nons
pesynbTaTtbl oOnepauuMn npucBamMBaHWS W 3HAYEHUS JIOTMYECKUX BbIpaXeHUn. ITO
NO3BOJISIET YCKOPUTbL NPOLECC OCBOEHNS a30B NMPOorpaMmMmnpoBaHnS.

o Kymunp pabotaet B onepaumnoHHbix cuctemax Windows, MacOS n GNU/Linux.

Cuctema Kymunp paspabotaHa B PIY ®HLL HUMCU PAH no 3akasy Poccuickon

Akagemnn Hayk n pacnpoctpaHsieTca cBoboaHo Ha ycnosusx nuueHsmm GNU 2.0.

WcnonHutens PobGoT

KTo Takon ncnonHmtens Po6oT?

MpencraBbTe cebe knetyaToe none (Kak NIMCT U3 TeTpaanm B KNETOYKY) Ha KOTOPOM
HaxoaAMTCsl Hekmn OOBbEeKT, KOTopbiM Mbl HaszoBem PoboTt. KMcnonb3ys chneumnanbHble
KOMaHabl, Mbl MOXeMm 3TuM PoboTom ynpasBnaTb — nepemMewatb ero no KreTkam,
3akpawmBaTb KrneTku. N B BGonbLIMHCTBE CriydaeB Halwa 3agjadva bygeTt 3akniyaTbes B
TOM, YTOOblI HanmMcaTb Takyl nporpammy ans Po6oTa, BbINOMHSAS KOTOPYH OH OyaeTt
3aKkpalmnBaTb onpeaeneHHbIe KNeTKu.

HacTpouka cpegbl Kymup ansa ucnonHutenst Pobor.

MepBbiM AOenomM Mbl AOMKHbI  PACKOMMEHTMPOBATb MEPBYHD CTPOKY Hallen

nporpaMmmsl, yopas cumBon |

r ~
[@ Hosas nporpamma - Kymup ﬂ]-ﬁ_ﬁj
Mporpamma  Pegaktuposanue Bcraska Boinonnenne  WHcrpymentsr  PoBotr  YeprexHuk »
o — == = = = ) ! d ]
BAX FeeEEvRed o BNl

1 L‘ICI‘IOAbBOBETb PoSoT
2 anr

3 Hau

il .

5 KoH

6

H X PeaakTHpoBaHHe Z OWwmBOoK HeT Crp:1,Mo3x:l  BCT

€ V]

Takum o6pa3om, nporpaMmma CTaHeT BbIrMsAaeTb Tak:

ncnonb3oBatb Po6oT
anr
Hay
KOH

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Ypanue cumBon |, Mbl TeM cambiM ykasanu Kymupy Ha To, 4yto Byaem pabortatb C
ucnonHutenem Pobot. Ecnu aToro He caenatb, TO MpU HanMCaHWW MporpaMmbl Mbl
CTOMKHEMCSA C owmnbkon «HeT Takoro anroputMma». Mo3ToMy O4YeHb BaXKHO NpW CO3L4aHUK
HOBOW NporpamMMbl PackOMMEHTMPOBATb NEPBYID CTPOKy. Tenepb BCe rOTOBO [N
AanbHenwen paboThbl.

Ho nepen Hayanom, Ham Heobxogumo 3agaTtb cTapToByko obctaHoBky PoboTta n
NO3HAKOMUTbLCS C MPOCTbIMM KOMaHAamu ncnonHutens Pobor.

CrapTtoBas ob6ctaHoBKka PoboTa

lMepen Havyanom BbIMOSHEHUSA MpPOrpaMMmbl HEOOXOAMMO 3adaTb MCMOMHUTENIO
PobGoT cTtapToByto 06CTaHOBKY. OTO 3HAYUT YCTaHOBUTb PoboTa B HyXHyH MNO3ULMIO,
paccTaBUTb CTEHbl, 3aKPACUTb HYXHblE KIEeTKM U T. N. OTOT Lar odeHb BaxkeH. Ecnn ero
npourHopvpoBaTb, TO MporpamMma MOXeT paboTaTb HenpaBuiibHO wunM  BoobGLle
3aBepLunTCcHa aBapumHo.

UTo Takoe ctapToBas obcTaHoOBKa?

Haw Po6oT HaxoguTcs B HEKOW cpefe — 3TO KneTtvyaTtoe none, pasmep KOToporo
n3BecTeH. Tak )Xe Ha 3TOM Mosfie MOryT HaxXO4UTCS CTEHbl U 3aKpalleHHbIe KNeTKn, a cam
PoboT moxeT HaxoguTcs B nobon knetke. Tak BOT — cTapToBas ob6cTaHOBKa 3agaeT
nonoxeHne PoboTa Ha none u pacnonioXeHue BCeX OCTallbHbIX 3NIEMEHTOB — CTEH,
3aKpalleHHbIX KneTtok. W nepen tem, kak nucaTb anroputMm ana Pob6ota Heobxoaumo
3agaTtb CTapToOBYH 0OCTAaHOBKY. Hackonbko 3TO BaXXHO AaBanTe pacCMOTPUM Ha npumMepe.

MycTb ecTb ABE CTapToBble 06CTAHOBKM:

,m O6CTaHo...|. = ‘ |—§3—r fm O6CTaHO...l\ =1 I—&P

O6ctanoeka [Momolup O6cranoeka [Nomolys

A
Cmapmoesasi obcmaHoeka 2

A
Cmapmosasi o6cmaHoeka 1
OTnunyatoTcst OHM TONMbKO TEM, YTO B CTapTOoBOM OOCTaHOBKe 2 cnpaBa oT Pobora

HaxoguTcAa CTeHa.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Ecnu Hawa nporpamma HayHeTCs C KOMaHAbl, KoTopasa nepemectut PoboTta Ha
OfHYy KIeTKy BrnpaBo (0 npocTbix koMaHgax Poborta), To B nepBom cny4vae (ctaptoBas
o6cTtaHoBka 1) PoGoOT BbINOMHUT 3Ty KOMaHAy, a BO BTOPOM MnporpamMma 3aBepLunTCs
aBapuinHO, Tak kak PoBOT He MOXeT XoauTb CKBO3b CTEHbI. [lonyyaeTcs, YTO ogHa u Ta xe
nporpammMa B MEepBOM crnydyae paboTaeT, a BO BTOPOM MpMBOAUT K OLIMOKe. NMEHHO
NMoO3TOMy TaK BaXkHO 3aaBaTb CTapToByk 06cTaHoBKYy Anst PoboTa.

Kak 3agatb cTapToByt0 0GCTaHOBKY?

3anycTtus cpeny Kymup B
MeHlMHCcmpyMeHmMbIBbIONpaeMnyHKTPedakmupoeame CTapToOBYO 06cTaHoBKY PoboTta
[3 Hosas nporpamma - Kymup li‘glﬂ_hj
MNporpamma  Pegaktuposanne  Beraska  Boinonwnenwe ) Muctpymentol | PoBor  Yeprewnuk  VMudo  Mupwl |
. = E = ME

Texcroewiil pegakTop Ctrl+Shift+F

| wenonezoeaTte PoBoT Penaktuposate crapTosyto obcraHosky PofoTta

anr MnepTexcToBbIi yuebHNK
Had

" BBepx

CoxpasnTs 06nacTs BeIBOAE
OuncTiTe oBnacTs BeiBoAa

Hacrpoiikun
KOoH

S - R e R N
.

MpakTykym

< (1[} 2

>> 15:18:10 - Hoeasa n - BunonHenue Ha4aTo 1
“h M 1813 - M, A% AIMAEY A BLIONNHEHIAG . HaTx Trhwnra ancosaTas
4 nr 3

=] E PegaktuposaHue : Cuwnbok: 1 Ctp: 4, Moz 6 BCT

OTKpoeTcsa OKHO C CMHMM )OHOM. OTO M €CTb cTapToBasi ooctaHoBka PoboTta.
Mbl €€ MOXEM U3MEHUTb.

Mo-ymonuanuto, pasamep okHa 10 Ha 15 kneTtok. Ecnu Ham HeoBXxoaMMO U3MEHUTb
KONM4ecTBO CTPOK M cTonbuos, TO wenkaem O6cmaHoeka -> Hoeass ob6cmaHo8Ka 1

3agaem HeobxoaMmble 3HAYEHUS

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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m Hosasa nporpamma - Kymup = | = =
| [@ Obcranosxa - Het daiina = Y

B
o "M I e e I e e [ e e e e i e | i

e e | ([T

o o

4 = peg fo anropwTr

5 .

6 KoH

7

2 X

Konuuectso:

Cronbuos

[anee,

O

KHOMKOW MbILIN WU He OTnyckasa ee Tawum PoboTa B Hy)KHOe MecCTo.

o

KIETKN.
o
o

knasuwy Ctrl

4yTOOblI NepemMecTUTb PoboTa B HOBYK MO3ULMIO, LUENKAeM MO Hemy JeBoW

4TOObLlI f06aBUTL/YOaNUTb CTEHY, LLefnkaem fieBOM KHOMKOW MbIlLK MO rpaHuue

YTOObI 3aKPACUTL/OYNCTUTD KIETKY, LLIENKAEM MO HEWN NEBON KHOMKOW MbILLN

4TOObI 06aBUTL MNK y6paTb TO4YKY B KIeTKy werikaemM no KreTke, yaep>xmBas

Mocne Toro, Kak Mbl 3aJany HyXHyH CTapToBYylO OGCTaHOBKY, ee Heobxoanmo

coxpaHnte  (O6cmaHoeka -> CoxpaHumb nnn O6cmaHoeka -> CoxpaHumb  Kak).

Mocne aToro 3akpbiBaem OKHO O6CTaHOBKauM B OCHOBHOM OKHE MporpamMmbl

BblbMpaem Pob6om -> CMeHumb cmapmoegyro o6cmaHo8Ky

[@ Hosan nporpamma - Kymup

=

Mporpamma

8 X

il

Pegaktuposanme  Beraska

B

Buinonnenne  MHcTpymenT

Yeprewnne  Wudo  Mupel

B8 Moxasatb okHo PoBoTa

1
2 anr
3 Hau
4 .

5 KoH
&

| ucnonezoeaTte PoBot

Haneuarate Tekywyto obcTaHoBKy
Coxpannte oBcTanosky B daiin
CMEHWTE CTAPTOBYH 0BCTAHOBKY...

BepHyTeca B cTapTOBYyHO 0BCTaHOBKY

[l mMoxasate myner

Ha4aTo -

m M

COwmbok HeT

m }

BuINo/MHEHWEe 33BepLUEHO Crpi 1, Moz: 1 BCT

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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Haxooum coxpaHeHHyio paHee o6cTaHOBKY W 3arpyxxaem ee. [locne aToro

y6e,D,VIMCF|, YTO 3arpys3uwiim  npasujibHyt0  CTapTOBYIO OGCTaHOBKy, LEesikKHyB Mo
kHorke lTokazamb okHO Po6oma
rﬂ Hogsan nporpamma - Kymup [ = | E —55-]1
Mporpamma  Pegaktupoeanne  Beoraska  Buinondenwe  Mucorpymentsl  PoBor  Ueptewuuk  Vago  Mupel
83X F SE eIESD 6O KR
1 | ucnonezoeaTte PoboT | Mokasate okHo PoBoTa l
2 anr
3 Had
4 -
> KoOH
B
8 - Hoeaa nporpamma®™ - BeinmonHeHwe HadaTo
& - Hoeasa nporpamma* BuinonHeHwe =zaepepuieHc -
4 mnm [3
= E AHanuz OWNBoK HeT BbINOHEHWE 3AEEPLUEHO Crp: 1, Moz 1 BCT

06CTaHOBKy, TO MOXHO nMNepexoanTtb K HannmcaHuko ariroputmMa,

Ecnun B okHe ¢ 3eneHbIM hoHOM (Tekywiaa obctaHoBka PoboTta) Bbl yBUaMTE Bally

Mcnonb3ys NpocTble

KomaHabl PoboTa.

UcnonHutenb Pob6orT. MpocTbie komaHAbI.

Y Hawero PoboTa Toxe ecTb cuctema komana. CerogHs Mbl paccCMOTPUM MPOCTbIe

komaHabl PoboTa. Becero umx 5:

esepx
8HU3

esieeo

enpaeo

3aKpacumsb

Pe3ynbTaT BbINOMHEHMS 3TUX KOMAHA NOHATEH U3 UX HAa3BaHUS:
eeepx — nepemecmumb Po6oma Ha 0OHYy KJlemKy esepx
8HU3 — nepemecmumb Pob6oma Ha 0OHY K/iemKy 6HuU3
esieeo — nepemecmumbs Po6oma Ha 0GHy KiiemKy efieeo
enpaeo — nepemecmums Po6oma Ha 0OHy KilemKy enpaeo

3aKpacume — 3aKpacumbs MeKyuyro Kremky (Knemxky e komopol Haxodumcsi

Po6om).

9T KOMaHObl MOXHO nucaTb C KnaBuaTtypbl, a MOXHO WMCMNOJIb30BATb ropda4vne

KnaBuLWn (HaxxaB MX KOMaHabl Oy4yT BCTaBNSATLCA aBTOMATUYECKN):

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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esepx — Escape, Up (cmpenka eesepx)

eHu3 — Escape, Down (cmperska eaHu3)

enneeo — Escape, Left (cmpenka eneeo)

enpaso — Escape, Right (cmpenka enpaeo)

3akpacumb — Escape, Space (npoben)

O6paTtuTte BHMUMaHWe, YTO HabMpaTb HYXXHYKO KOMOMHALMIO rOpAYMX KIaBULL HYXXHO
He MpuMBbIYHLIM Ham criocobom! Mbl NPUBBLIKIM HaXUMaTb KNaBULWIW OAHOBPEMEHHO, a
3[€eCb MX HY>XHO HaXXUmMaTb NocnefoBaTeNbHO.

Tenepb Mbl FOTOBbI HaNMcaTb NepBbIn anropntMm ans PoboTa. MNpeanarato HavaTtb C
NPOCTOro — Hapucyem KBagpar co cTopoHoun 3 kneTku. MNoexanu!

3anyckaem Kymup, HacTpanmBaem ero. MOXHO HauMHaTb nmMcaTb nporpammy?
KoHeuyHo HeT! Mbl xe He 3aganu ctaptoByto obcTtaHoBky! [denaem ato. [lMpegnarato

MCMNoJ1Ib30BaTb BOT TaKYHO:

r 7 =
Pobor - HeT daiina Elm
Y I || I I

Bot Tenepb BCe roToBo. HauynHaem nucatb nporpamMmmy. [Moka oHa BbIrMsanT Tak

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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r B
[3 Hosaa nporpamma - Kymup ﬂ]ﬁ
Mporpamma  Pepaktuposanme Bcraska Beinonwenne  Wncrpymentor  Pobot »
1] = - =| [=] 2 = TN ¢ ass
X I @ EHE BB SO BN -
1 | ucnonszoeate Pobort
2 anr
3 Had
4 -
5 KOH
6
H X PeaKTMpOBaHMe :) Ownbok Het Crp: 1, Mo3: 1

Ypansem cuMBoOn «|» 1 Ha3biBaeM Haw anroputm «Kesagpat»

Mpegnarato pucoBaTb KBagpaTt, ABUradcb MO 4YacoBou cTpernike. [Ona Hayana
3aKpacuM TEKYLLYHO KNeTKy, aB KoMaHgy3aKpacuTb. [1ToTom genaem Lwar BnpaBo U onaTb
3akpalmBaeM KneTky. U ewle pa3s war BnpaBo 1 3aKpacuThb.

Monpobyem 3anycTuTb NporpamMmy 1 NOCMOTPETb YTO Xe Nony4mnock. [ns sanycka

Hakumaem F9 mnnu xe KHOMKY Ha naHesrin MIHCTPYMEHTOB

Mporpamma  Pegaktwposanue Betaska  Brinonwenwe PoGot

X, FTeo@E=ssredso =N -~

ucnonezoeaTe PoboTt
anr KeagpaT

HaY

= zaKpacuTe
Enpacso

= zakpacuTe

= enpaeo

= zakpacuTe

MHCTpYMEHTBI

(T=D = T B RV B O NV K
[

=
(o]

KOoH

=
(=

BLINONHUTL MPOrPaMMy

M X
B pesynbTaTte Mbl AOMKHbI YBUOETb BOT TaKYyO KAPTUHY

o
PejaktupoBaHie OWKWGOK HeT Crp: 2, Mo3: 12 f
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Ecnn Takoe okHo PoboTta y Bac He MNOSBUNOCL, TO Ha MaHENM WHCTPYMEHTOB
wenkHute «lMokasaTb okHO Pobota» mnu B mMeHio PoboT BbibepuTe nyHKT "lMokasaTb
okHo Pob6ota". [lpogomkaem ganbLue.

Tenepb Mbl 6yaem ABUratbCA BHU3 U 3aKpalLMBaTh NpaByto CTOPOHY KBagpaTa:
8HU3

3aKpacumeb

8HU3

3aKpacumeb

lMoTom noraem BNEBO, 3aKpalLMBas HUXKHIOW rpaHnLy KBagpaTta

8/1e80

3aKpacumb

8/1e80

3aKpacumeb

Y Hac ocTtanacb ogHa He3akpalleHHasi KreTka. 3akpacum ee

seepx

3aKpacume

Bce rotoBo! B ntore Hawa nporpamma BbIrnsaguT Tak:

ucnonb3oBaTtb Po6oT

anr Ksagpar

Hay4

3aKpacuTb

BMpaBo

3aKpacuTb

BNpaBso

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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3aKpacuTb
BHU3
3aKpacuTb
BHU3
3aKpacuTb
BNeBo
3aKpacuTb
BIeBO
3aKpacuTb
BBepX
3aKpacuTb
KOH

A pesynbTat ee paboTbl BOT Tak

' = == ~
Pobor - Her ¢aiina ESREERS

3adaHue 1

1. |/|CI'IOJ'Ib3yF| KOMaHAbl WUCNOJIHUTENA, HanuwnTe arroputMm anda nepesoga

PoboTa B TOUKY OTMEYEHHYIO *.
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3adaHue 2. Heobxogmmo npoBecTn Poborta no nabuvpuHTy n3

Ha4anbHOronosioXxeHnsa (¢) B TouKy A.

A)

3adaHue 3. CocTaBbTe nporpamMmy 3akpawmBaHWA KNeToK Mosis, OTMEYEeHHbIX

c)

3Be3fo4kon. HavanbHoe nonoxeHne PoboTta rge-1o B LeHTpe nong.

3apgaHue 4. CocTtaBbTe nporpammMmy 3akpalluvMBaHUSA NPAMOYrofibHUKa 3x4, cymTas,
4yTO POGOT HaxoanTcs roe-To B LEHTPE Nons.
3apaHue 5. Heobxoanmo nepesectu PoboTa n3 Ha4danbHOro NonoXeHus (.) B TOYKY

A 33 MMHMManNbHOE YMCIIO LWAaroB ftobbIM N3 BO3MOXHbIX CNOCODOB.

3apaHue 6. Heobxogmmo nepeBectn Pobota no nabupuHTy M3 HavanbHOro

nonoxeHus (.) B TOUKy A.

3apaHue 7. Heobxogumo nepesectn PoboTta n3 HayanbHOro nonoxeHus (¢) B

TOYKY A 3a MMHMManbHOE YUCIO LWAaroB NtobbiM N3 BO3MOXHbIX CNOCOO0B.
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3apaHue 8.Heobxogumo nepeBectn Pob6oTa no nabupuHTy M3 HavanbHOro

nosnioxxeHms (¢) B ToUky A.

Bbi8o0bi u npedroxeHus o npodesiaHHoU pabome

CodepxxaHue omyema:

1. HanmeHoBaHMe NpakTU4YecKoro 3aHATUS

2. Uenb 3aHaTuUSA

3. OT4yeT O BbINOMHEHMM Ha Kaxabli 3Tan pasgena «CopepxaHne v nNopsaaok
BbIMNONHEHUS 3a4aHNSA»

4. CnuncoK Mcnonb3yemblX NCTOYHUNKOB

5. BbiBOObI M NPEANOXeHUs

6. [ata u nognuck KypcaHTa v npenogaeartens

Bonipocbi 0r1si caMorposepKu:
1 Cpepna ncnonH1MTens 4to ato?
2 Yto Takoe cuctema KkomaHg ucnonHuTens?

3 YTo Takoe ymkn?

Mpaktnyeckoe 3aHATMEe Nel9 Kymup Po6ot. LiMknuyeckme w yCrnoBHble
anropuTMbl

Llenb 3aHamus:. N3YyHUTb LMKNUYECKUA N yCJ'IOBHbIIZ arnropuTtMm Ha npumepe KyMI/Ip

Pobot

McxoOHble OaHHbIe: TeopeTUYecKuin matepuan

CodeprxaHue u nopsidok 8bIrnoHeHUsT 3adaHusi
M3yunTb TeopeTn4eckyto YacTb

BbinonHnTb 3agaHus
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Teopemuyeckas 4acmb

Y wucnonuutensa Pob6oT TOXe ecTb BO3MOXHOCTb 3anucCbiBaTb  LMKIIbI.
[Mpuyem, uMKnbl 6bIBalOT pasHble: LUK CO CYHETYMKOM 1 LIMKI C NnapaMeTpoMm.

[laBanTe paccMOTpMM 3TO Ha NpUMepe.

3akpacum 7 KIeTOK, Kak Ha pUCYHKe. PekomeHayto noyuTatb MNpo CTapTOBYHO

o6cTtaHoBKy PoboTa 1 Nnpo ero NpocTble KOMaHAb!.

r B
Po6oT - HeT ¢aiina E=EEl =5

M3HavanbHO PoboT Haxoauncs B nesomn BerHeVIJKJ'IeTKe.

[aBante ana Havana pewuMm 3agadvyy nuHenHo. B atom cnydae mbl Byget
3aKpaluMBaTb TEKYLLYIO KNeTKy K nepemMewiaTbca Ha 1 KNeTky BNpaBo 1 nporpamma byget
BbIMA4eTb TakK:

ucriosib3o8amb Po6om

ane
Ha4d

3akpacumsb

ernpaeo

3aKpacumsb

enpaso

3akpacumsb

ernpaeo

3aKpacumsb

ernpaso

3aKkpacums
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enpaso

3aKpacumb

enpaeo

3aKkpacumb

enpaso

KOH

Kak BmavMm, komaHabl 3aKpacuTb U BNpaBo noBTopAlTca 7 pas. [aBanTte Tenepb
nepenvwemM nporpaMmmy ¢ ncnosnib3oBaHmeM uukna. Kctatn, 4tobbl BCTaBUTb LMK B CBOKO
nporpaMmMy MOXHO B MeH BcTaBka BbI6paTbh NYHKT HU-pa3-Ku MW HaxaTb OOHY M3
kombuHauun knasuw Esc, P (pycckaa OykBa P) wnu Esc, H (natuHckas 6yksa H).
Mpryem knaBuWIM HaOO HaXMMaTb nocriegoBaTenlbHO — cHavana Esc, otnyctutb ee u
TONbKO notom P unun H.

Tak BOT, Halla nporpaMmma ¢ LKnom OyaeT BbIrMsaeTb Tak:

ucnonb3oeamb Po6om

ana

Ha4

HY 7 pa3

3aKpacumb

enpaeo

Ky

KOH

Ecnu Mbl ee 3anyctum, TO yBUAUM, 4YTO B pe3ynbTarte nonyynTcs Toxe camoe — 7

3aKpalleHHbIX KI1eTOK

3apaHue Ne1: Heobxogmmo npoBectu PoboTta no nabupuHTy n3 HavanbHOro

nonoxeHus (0) B Touky A.

»

A) B)

3apaHue Ne2: CocTtaBbTe nporpaMMmy pucoBaHust y3opa. HayanbHoe nonoxeHue

PoboTta oTmeuyeHo cumBOnom ¢.
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B)

3apaHue Ne3: CoctaBbTe nporpamMmmMmy 3akpalunmBaHUA KIEeToK Nnojid, OTMEeYEHHbIX

3BE3J04KOMN.

Bb1800bI U ripednoxeHusi o rnpodesnaHHoU pabome

CodepxaHue omyema:

1. HaumeHOBaHWe NpakTUYECKOro 3aHATUSNA

2. Llenb 3aHatna

3. OTyeT O BLINOMAHEHUU Ha Kaxabln 3Tan pasgena «CopepxaHue M NoOpAOoOK
BbINOSIHEHNS 3a4aHNA»

4. Cnu1CoK UCNonb3yeMblX NCTOYHUNKOB

5. BbIBOAbI U NpeanioxeHns

6. [ata u nognuck KypcaHTa v npenogasartens

Bonpochbi 0risi camornposepku

1. Kakue yuknbl ObiBatoT B ucnonHutene Pobot?

2. Anroputmunyeckas KOHCTPYKLUSA, oTobpaxatoLias €CTEeCTBEHHbIN,
nocnenoBaTesibHbIN NOPALOK AENCTBUIN, HA3blBaAETCH. ..

3. B pesynbTaTte BbINOMHEHWS POrpaMMbl

MCHONB30BaTE Pob6oT
anr
Ha4d

BaKpacuTs

BBEpPX

BaKpacuThb

BJIEBO
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3aKpacuTe
BHUS
3aKpacuTe
. BOpaBo
KOH
PoboT 3akpacut

MpakTnyeckoe 3aHaTne Ne20 Kymup Po6oT CocTaBrneHue anropuTMoB

Lenb 3aHsmus. No3HaKOMUTbLCS C BO3MOXXHOCTbIO MCnonb3oBaHNA
BCrnomMorartesibHoroamnroputMma nan4a PoborTa, onTMMn3npoBaTb pelieHne C nomMoLLbo

BCnomMoraTtesibHoOro asiropuTtma.

CodeprxaHue u nopsidok 8bINOSIHEHUS pabombi:
N3yunte TeopeTmyecKyto YacTb

BbinonHuTe 3agaHusa

Teopemuyeckasi Yacmb
3apaHue 1. 3akpacbTe MOMEYEHHble KNeTkn. Kcnonb3ynte BCnoMoraTenbHbIn

anropuTtM ansa 3akpacku ogHoOro KkeBagparta.

3apaHue 2. 3aKpaCI/ITb YKa3aHHbl€ KIeTKM C UCMOoJib30OBaAHMEM BCMoMoOratesibHoro
anropmntma anda 3akpawmBaHUA KOJIOHKH, cocTosien n3 5 knetok. HayaneHoe nonoxeHune

PoboTta oTmeuyeHo cumBOnom ¢.

3agaHue 3.

38KpaCI/ITb YKa3aHHbl€ KINEeTKN C Ucnosib3oBaHMeM BCrNomMoraTesibHOro anroputmMma.

HavanbHoe nonoxeHne PoboTta oTMeyeHO cuMBOIioMm 9.
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3agaHue 4.
3akpacuTb yKasaHHble KNeTKM C MCMOfb30BaHMEM BCMOMOraTefNlbHOro anroputma.

HayanbHoe nonoxeHue PoboTa oTMe4yeHo cUMBOJSIOM ¢

Bb1800bI U ripednoxeHusi o rnpodesnaHHoU pabome

CodepxaHue omyema:

1. HaumeHOBaHWe NpakTUYEeCKOro 3aHATUSNA

2. Llenb 3aHatna

3. OTyeT O BLINOMAHEHUU Ha Kaxabln 3Tan pasgena «CopepxaHue M NoOpAOOK
BbINOSIHEHNS 3a4aHNA»

4. Cnu1COK UCNONb3yeMbIX NCTOYHUKOB

5. BbIBOAbI U NpeanioxeHns

6. [ata u nognuck KypcaHTa v npenogasartens

Bonipocsi 0nsi camonposepku
1. Kak HasblBaeTCcsl anroputMmyeckasi KOHCTPYKLNUSA, B KOTOPOM B 3aBUCMMOCTU OT
YCIOBUI MOXET BbINOMHATLCA NMB0 0aHo, NMbo apyroe aencrene?

2. [ante onpeneneHne NOHATUIO «BCNOMOraTesnbHbI anroputMm»
3. [lets coctasun anroputm, a Konga ctep B HeM OOHY KOMaHAy:
anr nporyrska

JaHo iHa none PoboTa cTeH HeT

Hago i Po6oT norynsan n BepHyncs B UCXOAHOE MOMOXeHne
Hay
| BBEPX
| BnpaBo
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| 2?72

| BHM3

| Bneso
| Bneso
KOH

Kakyto komaHay ctep Kons?

MpakTnyeckoe 3aHATME Ne21 BBeaeHue B s3bIK nporpammupoBaHusi Python

Llenb 3aHsmus:

1. NosHakomMuTbCS co cpenon paspaboTtkm Python.

2. I3yunTb OCHOBHbIE TUMbl AaHHbIX, KOMaHAbl BBOAA M BblIBOAA AAHHbIX.

UcxodHble Mmamepuarbl: TeOpeTUYeckun martepuan, KoMMbiTep, nporpamma
Python

CodeprxaHue u nopsidoK 8bINOIHEHUS:

1. I3yunTb TEOPETMYECKYIO HYaCTb;

2. BbinonHutb 3apgaHua.

TeopeTnyeckasa 4yacTb

Python— 370 O6GBLEKTHO-OPUEHTUPOBAHHBLIA, WHTEPNPETUPYyEMbIA, NEepPeHOCUMbIN
A3blK CBEPXBbICOKOrO YpoBHSA. [lporpammupoBaHne Ha Python nossonseT nonyyatb
ObICTPO M Ka4eCTBEHHO HEOBXOAMMbIE MPOrPaMMHbIE MOOYIN.

Python (B pycCkoM 5i3blke pacnpoCTpaHeHO Ha3BaHWe NMUTOH) — BbICOKOYPOBHEBbLIN
A3bIK NporpamMmMuMpoBaHust obuwlero HasHayeHusi, OPUEHTUPOBAHHbLIN Ha MOBbILEHNEe
Npoun3BOAMUTENBHOCTM paspabotumka u uutaemoctn koga. CuHTakcuc sagpa  Python
MUHUManNUCcTU4eH. B To e Bpema ctaHgapTHas 6ubnuoteka BknoYaeT 60NbLLON O0BHEM
nonesHblx YHKUMN. HA3blk obnagaetr YETKUM M nocnegoBaTesnibHbIM  CUMHTAKCUCOM,
nNpoAyMaHHOMW MOAYIIbHOCTBbID M MacwTabupyemMocTbio, bnarogapsi Y4eMy MCXOAHbIA KO4
HanucaHHbIX Ha Python nporpamm nerko yntaem.

Python — akTMBHO pa3BuMBalOLWMIACA A3bIK NPOrpaMMMpPOBaHUS, HOBble BEpcUn C
aobaBneHnemM N U3MEHEHMEM SA3bIKOBbIX CBOWCTB BbIXOAAT MPMMEPHO pa3 B ABa C
nonosnHon roga. OH HaxoAUT nNPUMEHEHME BO MHOXECTBe cdep 4YernoBeyeckom
AeATerlbHOCTN.

Python — He cambll «MONOAON» A3bIK NPOrPaMMMPOBaHUS, HO U HE CIULLKOM

cTapbii. K MOMEHTY ero co3faHusi yxe CyliecTBOBanu Takue sA3blki Kak «llackanby mnm
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«Cn». A notomy npu co3gaHUM «NUTOHa» aBTOpbl CTapanucb B3ATb fydllee U3
pas3nuyHbIX nnatgopm ans paspabotumkoB. daktnyeckn Python npepgcraBnsieTr cobown
cBoeobpasHbIv «KeM» yAauHblX pelleHun 6onee yem u3 8 pasnuyHbIX A3bIKOB.

B komnnekTte BmMecTe ¢ uHTepnpetatopom Python uget IDLE (uHTerpupoBaHHas
cpepa paspabotku). Mo cBoen cyTm oHa nogobHa WHTepnpeTaTopy, 3anyLeHHOMY B
WHTEPAKTMBHOM pexuMe C paclmpeHHbiM Habopom BO3MOXHOCTeM (noacBeTka
CUHTaKcuca, NpoCcMoTp 0O6bEKTOB, OTNaaka u T.n.).

[ns 3anycka IDLE B Windows Heobxogumo nepentu B nanky Python B meHio “[Nyck”
N HanTK Tam apnbik ¢ umeHeMm “IDLE (Python 3.X XX-bit)”.

lMocne ycTaHOBKM nNporpamMmmbl 3anycTUTe MHTEPaKTUBHYK rpaduyeckylo cpeny
IDLE »n poxauTtecb nosBfieHna npurnawleHns ona BBoaa KoMaHg:

Type "copyright”, "credits" or "license ()" for more information.

>>>

Tpu 3Haka «bonbwex» (>>>) HasblBalOTCA rpuanaweHuem. locne npurnaweHus
MOXXHO BBOAUTb pasfinyHble KOMaHabl.

B camom Havane ob6yyeHus Python MOXHO npeacTtaBUTb Kak OObIYHbLIN
WHTEPaKTUBHLIN KanbKynsatop. B wuHTepakTuBHoM pexume IDLE Hanmgem 3HaveHus
crnegylowmnx mMaTtemaTudeckux BblpaxeHun. [locne 3aBeplueHuss Habopa BblpaXeHus
HaXXmMuTe KnasuwyENter ansa 3aBepLleHNs BBOAA U BbIBOAA pe3ynbTaTa Ha dKpaH.

>>>3.0+6

9.0

>>>4+9

13

>>>1-5

-4

>>> +6

2

>>>

MpurnaweHne BO3HUKHET CHOBA. JTO 3HA4MT, YTO obonoyvka Python rotoBa K
BbIMOSMTHEHUIO AanbHENLNX KOMaHA,.

HwkHMM nogyepkvBaHuem B npegbigywieM npumepe obosHavaeTcs nocnegHun
Nosly4YeHHbIN pesynbTarT.

Jlobasa Python-nporpamma coctout 13 NOCnNeAoBaTeNlbHOCTM  OOMYCTUMbIX

CMMBOIOB, 3alMnnCcaHHbIX B onpegeneHHoOM nopdake 1 rno onpeaeneHHbiM npasunam.
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Mporpamma BkntoyaeT B cebs:

KOMMeHTapuu;

KOMaHapbl;

3HaKM NyHKTyauuu;

NOEeHTUUKaTopPHI;

KrntoYeBble CrioBa.

KommeHTapum B Python obosHavatoTca npeaBapsilolwmm  UX  cuMmBoniom # u
npodosmKalTCcs OO0 KOHua CTpoku (T.e. B PythonBce KOMMeHTapum SBRAKOTCS
OLHOCTPOYHbIMK), MNPW ITOM He [AOMycKaeTCa WCMNonb3oBaHWe nepen cumBosioMm #

KaBbl4eK:

T P ———

3HaKn NyHKTyauum
B andasut Python BxoauT fOCTaTOYHOE KONMMYECTBO 3HAKOB MyHKTyauuu, KOTOpble

nkn

MCNOMb3YTCA AN pasnuyHbliX uenen. Hanpumep, 3Hakm "+"  wnu MOryT

NCMoNb30BaTbCA A5 CIOXEHUS U YMHOXEHUdA, a 3HaK 3anaton "' - onga pasgeneHus
napameTpoB (PYHKLNA.

NoeHTucpukaTopbl

MpeHTudukatopel B Python - 3TO umeHa wucnonb3yemble ans 0603Ha4YeHus
nepemMeHHon, PyHKLMK, Knacca, MOAynst Unn gpyroro oobekTa.

KniouyeBble crnoBa

HekoTopble cnosa umeroT B Python cneuwanbHoe HasHayeHwe M npencrasnsaloT
cobon ynpaBnstoLwme KOHCTPYKUUN A3blka.

Kntouesble cnosa B Python:

[False', 'None', 'True', 'and’, 'as’, 'assert’, 'break’, ‘class’, ‘continue’, 'def’, ‘del’, "elif',
‘else’, 'except’, ‘finally', for', ‘from’, ‘global’, 'if', ‘import’, 'in’, 'is', lambda’, 'nonlocal’, 'not', ‘or’,
'pass’, 'raise’, 'return’, 'try', 'while', 'with', 'yield']
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Tunbl AaHHbIX

None (HeonpegeneHHoe 3Ha4YeHNe NepPEMEHHON)

Jlornyeckune nepemeHHble (Boolean Type)

Yucna (Numeric Type)

int — uenoe 4yncno

float — yncno c nnaBatoLLEen TOUKOM

complex — KOMNEeKCHOe YMCcno

Cnucku (Sequence Type)

list — cnucok

tuple — kopTex

range — AvanasoH

Ctpoku (TextSequence Type )

str

BBopa v BbIBOA AaHHbIX

BBoA AaHHbIX OCYLLECTBASETCS NPU NOMOLLM KOMaHAbl input(cnncok BBoAa):

a = input()

print(a)

B ckobkax QyHKUMM MOXHO YyKasaTb COOOLlEHME - KOMMEHTapui K BBOAUMbIM
AaHHbIM:

a = input ("Beegute konnyecTso: ")

KomaHga input() no ymonyaHuio BOCMPUMHMMAET BXOAHbIE€ AaHHble KaK CTPOKY
cumBoOnoB. [loaTomy, 4TOGbl BBECTM LIENOYMCIIEHHOE 3HayeHue, criegyeT ykasaTb Tun
AaHHbIX int():

a = int (input())

[nsa BBOAA BELLECTBEHHbLIX YNCEN NPUMEHSIETCS KOMaHaa

a=float(input())

BbIBOA AaHHbIX OCYLLECTBSAETCA NpyY NOMOLLM KOMaHAbl print(cnmucok BeiBoAa):

a=1

b=2

print(a)

print(a + b)

print("cymma =", a + b)

CyulectByeT BO3MOXHOCTb 3anucu KOMaH4 B OAHY CTPOKY, pasfgends ux yepes ;.

O,D,HaKO He crnenyet 4acTo UCnoJib30BaTb Takon CI'IOCO6, 9TO CHWXKaeT y,EI,O60‘-II/ITaeMOCTb:
LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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a=1;b=2; print(a)
print (a + b)
print ("cymma =", a + b)
Ana komaHabl print MOXeT 3agaBaTbCA TaK HasblBaeMbll  cenapatop —

pasgenutenb Mexay afieMeHTaMn BbiBoaa:

X=2
y=5

print ( x, "+",y, "=", Xty, sep =

")

Pesynbtat oTo6pasutca ¢ npobenamm mexay anemeHtamm: 2 +5 =7

npOCTble apmbmeTquCKMe onepaunn Hag Yyncnamum

X+y CnoxeHne
X-y BbluntaHue
X*y YMHOXeHune
xly Henexve
1 [leneHune ¢ oKpyrneHmem BHU3
*k BosBegeHune B cTeneHb
% OcTaTtok oT aeneHus
abs(x) Moaynb yucna

>>>5/3

1.66666666666666667

>>> 5//3

1

>>>5053

2

>>>5%%)

25

>>>

O6paTtute BHMMaHue, 4TO Npu 3anmcu yucna 1.66666666666666667 ncnonb3yeTcs

He 3andTas, a ToO4Ka.

Ecnu oamH un3 onepaTtopoB 4dBldeTcA BeweCTBeHHbIM 4YMUCITIOM, TO B pe3ynbTaTte

nosiyunTCa BeleCTtBeHHoOe 4YnCrio

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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| o Python 3.4.1: example_prost_math. py - F:/fla6opatopHsie Pythonfexample_prost_math. py |Z||E|rg|
File Edit Format Run  Oplions  Windows Help

# IIpo CTEMIME MaTEMATHHECKME OIS PAIOIHH

®=5

¥=6

print('=x = ', %]
print{'y = ',7¥)
Z=x+7

print{'=z = ',&g)
Z=X-F

print('z = ',=z)
Z=RNEY

print{'=z = ',&g)
z=xSy

print('z = ',z)

Mpumep nporpammel Ha Python

¥ Python 3.4.1 Shell M=
File Edit Shel Debug ©Oplions ‘Windows Help

Python 3.4.1 (w3i.4.1:c0e311le010fc, May 18 2014, 10:38:22) [M3C w.1600 32 bit (In__J
tel)] on windz

Type "ocopyright™, "oredits™ or "license ()™ for more information.

»»> S=E============================== RESTART ================================

e

x = A

T &

z = 11

z = -1

z = 30

z = 0,8333333333333334

sz |

PesynbTat BbINONMHEHMS NpOrpamMMbl C NMPUMEHEHUEM MNPOCTbIX apuPMETUYECKNX
onepauumn

Mopsiaok BbINOSTHEHUS onepauuni

Onepauyuu — 9310 ntobble [ENCTBUS, KOTOPble COBEPLUAOTCS C  MOMOLLBIO
onepartopoB. MatemaTuyeckne onepaumm BbINOMHAKTCA NO o4Yepenn B 3aBUCMMOCTM OT
nx npuoputeTa (ecnv He 3agaTb APYryH0 04epeaHOCTb C MOMOLLBIO CKOBOK).

YMHOXeHne n pgeneHve umeroT 6onee BbICOKMA MNPUOPUTET, YEM CROXEHME W
BblYMTaAHME, N 3TO 3HAYUT, YTO OHM ByayT BLINOMHATLCA nNepBbiMU. VIHa4ye roBops, npwu
BblYNCNEHMM MaTeEMaTUYECKOro BblpaeHna Python cHavdana yMHOXUT 1 pasgenut 4icna,
a 3aTeM nepemnaeT K CIIOXKEHMUIO U BblYUTaHUIO.

Hanpumep, 5 + 30 * 20

B 9TOM BblpaxeHun cnepBa byayT nepemHoxeHbl ynucna 30 n 20, a 3atemMm K ux
npousseaeHuto byaeT npnbaBneHo ymcno 5.

>>>5+ 30 * 20

605

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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Mo cytn, 31O BblpaxeHne o3HavaeT «ymMHOXUTb 30 Ha 20 u npubaBuTb K
pesynbtaty 5». lNonyyaetca 605. OgHako Mbl MOXEM W3MEHUTb MOPSAOK onepauun,
3aKSYMB NepBble ABa Yncna B ckobku. BoT Tak:

>>> (5 + 30) * 20

700

B pesynbTaTte nony4dunock 700, a He 605, nockonbky Python BbinonHAeT onepaunn
B Ckobkax npexge, 4yeM onepauum BHe cKoboOK. [OpyrMmu cnosamu, 3TO BblpaKeHUe
o3HavaeT «npnbasBuTb 5 kK 30 U YMHOXUTb pe3ynbTaT Ha 20».

CkoBKM MOryT ObITb 8/10)KEHHbIMU, TO €CTb BHYTPM CKODOK MOryT CTOATb €Lle OOHM
CKOOKMU:

>>> ((5+30) *20)/ 10

70.0

B atom npumepe Python cnepBa BblMMCAUT BblpaXeHME BO BHYTPEHHMX CKobKax,
3aTeM BO BHELWHMX M B CaMOM KOHLE BbINOSIHUT CTOSLLYI0 3a CkOBkamu onepauuio
AeneHuns.

MHadve roBops, 3TO BblpakeHue O3Ha4vaeT «npubasutb 5 k 30, 3aTeM YMHOXUTb
pesynbtat Ha 20, noToM pasgenutb pesynbtaT Ha 10». BOT 4TO npu aTOM NponcxoauT:

cnoxenue 5 n 30 paet 35;

yMHoxeHue 35 Ha 20 gaet 700;

aenexve 700 Ha 10 gaeT okoHYaTenbHbIM pesynbtat — 70.

Ecnn 6b1 Mbl HE ncnonb3oBanu cKobkn, pedynbTat Boiwen 6bl ApyruMm:

>>>5+30*20/10

65.0

B atom cnyyae cnepsa 30 ymHoxaetca Ha 20 (nonydaetca 600), 3atem 600
aenutca Ha 10 (BbixoguT 60) 1, HakoHel, k 60 npnbasnseTcs 5, YTo gaeT B utore 65.

I BannomHume, 4mo yMHOXeHue u OesrieHue ecezada 6bINOHAMCS npexoe, Yyem
C/I0XKeHUe U 8bldUumaHue, ecsiu He MeHsImb ropsi00K 8bI4UCEHUU C MOMOWbH CKOBOK.

[Ana doopmaTnpoBaHHOro BbiBoAa ucnonb3yetcs format:

CtpokoBbln MeTog format() Bo3BpawaeTr oTopMaTUPOBaHHYHO BEPCUIO CTPOKM,
3amMeHss mnaeHTudurkaTopbl B urypHbix ckobkax {}. MoeHTudmkatopbl MoryT ObiTb
NO3NLMNOHHBIMW, YNCIIOBLIMU MHAEKCAMMW, KINOYaMU CrioBapen, MMEeHaMN NEPEMEHHbIX.

CuHTtakeuc komaHabl format:

nosie 3aMeHbl = "{" [mmsa nons] ["!" npeobpasosanue] [":" cneundoukayms] "}

nMms nons := arg_name ("." nma atpubyTa | "[" nHgekc "1")*
LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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npeobpasoBaHnMe := "r" (BHyTpeHHee npeacrtaBneHue) | "s" (4enoBeyeckoe
npegcrasneHune)
cneumdumkaumss = CM. HUXe

AprymeHnToB B format() moxeT 6biTb GonbLUe, YeM MAEHTUGUKATOPOB B CTpoke. B

TakoM CIy4yae OCTaBLUNECS UTHOPUPYHOTCS.
NoeHTudurkaTopbl MOryT 6bITb NMMBO MHOEKCAMU apryMeHTOB, NMBO KroYamMu:

li-_-. example_format.py - Ki\laBopartopueie Python\example_format.py (3.7.1)

File Edit Format Run  Options Window Help

k=11

print (x) femeon Be= bopMaATHMPDOBAHMA

print ("{:4}".format(x)) foepel =HaueHMeM NEepeMHHON X% DyIeT NHPMCYTCTEOEATE 2 npofena,
frax Kax uMciao 1l =adMMaeT 2 =HaAKOMESCTAa

B python 2.7.1 Shell

Eile Edit Shell Debug Options Window Help
Python 3.7.1 (v3.7.1:260ec2c36a, Oct 20 2018, 14:05:16) [MSC v.1915 32 bit (Inte

1)] on win3:Z2
Type "help™, "copyright™, "credits"™ or "license ()" for more information.

2>

RESTART: K:\JlaSoparopHue Python‘\example format.py

11
11
>33 |

B pesynbTaTe BbiBegeTcs umcno 11, a nepen HUM gBa npobena, Tak Kak ykaszaHo
ncnonb3oBaTh ANS BbiIBOAA YeTbIpe 3HAKOMeCTa.

Nnun ¢ HeckonbKnmm aprymeHTamu:

!';. example_format1.py - K\J/laGopatopueie Python'\example_format1.py (3.7.1)

File Edit Fermat BRun Options Window Help

x=2
print ("{:4d}{:4d}{:4d}".format (x,x,x))

B Python 2.7.1 Shell

File Edit Shell Debug Options Window Help
Python 3.7.1 (v3.7.1:260ec2c36a, Oct 20 2018, 14:05:16) [MSC v.19%15 32 bit (Inte

1)] on win32
Type "help”™, "copyright™, "credits" or "license ()" for more information.

>z

RESTART: EK:\JaBoparopuue Python\example formatl.py

>>>

B utore kaxgoe ns sHayeHin BbIBOOUTCS U3 pacyeTa 4 3HakomMecTa.

Cneundumkauma popmaTa:

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuUU Mo opuauHaly, xpaHsuwemycs 8 1C: Konnedx
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cneundukauns = [[filllalign][sign][#][0][width][,][.precision][type]
3anonHuTens := cumson kpome {' unn '}’
BblpaBHVBaHWe ==
3HaK =
LIMpUHa ‘= integer
TOYHOCTb = integer
T™n = "p"|"c"|"d" | "e" | "E" | "f" | "F" | "g" | "G" | "n" | "0" | "s" | "X"
"X | %"
Tun 3HauyeHue
'd, "I, 'y |JecaTtnyHoe ymcno.
‘o' Yncno B BOCbMEPUYHON CUCTEME CHUCTIEHNA.
X' Yucno B WecTHaguaTepuyHoOn cucteme cumcrenns (BykBbl B HUXKHEM perncTpe).
X' Yucno B WecTHagUaTepUYHON cucteme cuncrieHnst (GykBbl B BEPXHEM perncTpe).
‘e’ Yuncno ¢ nnasatoLLent TOYKON C SKCMOHEHTOM (3KCMIOHEHTA B HMXKHEM perncrpe).
'E' Yuncno ¢ nnasatoLLert TOYKON C SKCMOHEHTOM (3KCMIOHEHTA B BEPXHEM PErnCTpe).
T, 'F Yucno ¢ nnasatoLLen To4Kon (0BbIYHbIN hopmar).
s Yuncno ¢ nnasatoLen TOYKON. C SKCMOHEHTOM (IKCMOHEHTA B HWWKHEM PErucTpe), ecrnn oHa
MeHbLUE, YeM -4 NN TOYHOCTU, MHaYe OObIYHLIN hopMar.
'G' Yuncno ¢ nnasaroLwen TOHYKON. C AKCMOHEHTOW (3KCMOHEHTa B BEPXHEM PErucTpe), ecrim oHa
MeHbLUE, YEM -4 NN TOYHOCTU, NHaYe OBbIYHbIN hopMar.
'c' CumBon (CTpoka 13 04HOro CUMBOSA UMW YUCHO - KOA4 CUMBONA).
's' Crpoka.

Yucno ymHoxaeTcs Ha 100, oTobGpaxaeTcsa YMCno C nnaBaroLern TOYKOM, a 3a HUM 3HaK %.

[na dopmaTnpoBaHna BeLLEeCTBEHHbIX YNCEN C NnaBaloLwen TOYKON UCMonb3yeTcs

cneagywwada KomaHaa:

print('{0:.2f}.format(BeLwLecTBeHHOE YNCNO))

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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E-:. format_chisla.py - K:/NaGopatopheie Python/format_chisla.py (3.7.1)

File Edit Format Run Options Window Help
x=10

y=17
print ("{0:.2f1" . format (%/v) )

B pes3ynbTaTe BbiBEAETCA YNCIIO C ABYMA 3HAKaMU Mnocrie 3ansaTon.

E: Python 3.7.1 Shell

Eile Edit Shell Debug Optiens Window Help
Python 3.7.1 (v3.7.1l:2¢60ec2c36a, Oct
1)] on win3Z2

Type "help", "copyright™, "credits"
S

RESTART: K:/JIaBopaTor
1.43
23>

Mpumep

HanuwwuTe nporpammy, koTopas 3anpalumsana 6bl y nonb3oBaTtens:
BapuaHT 0

- ®/0 ("Bawwm hamunus, nms, otyectso?")

- Bo3pacrt ("Ckornbko Bam net?")

- MecTo xuTernbcTBa ("I'ge Bbl xnBete?")

Mocne atoro BbiBOAMMNA 6bl TPU CTPOKMU:

"Bawe nmsg"

"Baw Bo3pact"

"Bbl xuBeTe B"

PeweHue

a=input ('BeemuTe Bamm baMMIMD, WMA, OTYSCTEC ')
b=input ('Cxonpxo BaM meT? ')

c=input {'To=s =m =mMsiT=? ')

print ('Bame mMma ',a)

print ('Bam so=pact ',b)

print ('Bu ®mmMeEeTe B ',CH

BEeguTe BaAmM QAMMIMD, MWMMA, oTUsCcTEC WMEaHoE MEaH MBaHOBMU
CrRONMbKES BaMm neT? 15

'l BEl EMEET=7 chypuﬁcm

Bame mma MeadHoe MeadH MEaHoEMU

Bam BozpacT 15

BLl ®MESTE B YCOCYVPMHCK

3apaHusa ans camocToATenbHOW paboThkl (N0 BapuaHTam)

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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Hanuwwnte nporpammy, KoTopas 3anpatuvsarna 6bl y nonb3oBatens:
BapwuaHnT 1

Nmsa, damunusg, Bospact, MecTo xutenscrea

- hamunuga, nms ("Bawm dpammnus, uma?")

- Bo3pacrt ("Ckonbko Bam net?")

- MecTo xuTtenbcTia ("I'ge Bbl xmnBete?")

Mocne atoro BbiBoAMMNA Gbl TPM CTPOKMU:

"Bawwm damunug, nma"

"Baw Bospact”

"Bbl xusete B"

BapwuaHT 2

Wwmsa, Oata poxgeHus, ObpasoBaHue

- nmsa ("Bawe, uma?")

- pata poxgeHus ("Bawa gata poxageHmsa?")
- obpaszoBaHue ("I'ae Bbl yuntecb?")

Mocne atoro BbiBoAMNA Bbl TPY CTPOKM:
"Bawe nmsg"

"[ata poxaeHunsa"

"Bbl yuntecb B "

BapuaHT 3

damunua, MecTo xXutenbcTea

- Gamnnua("Bawa pamunmna?")

- MecTo xuTenbcTBa ("I'ge Bbl xuBete?")
Mocne aToro BbiBOAUNA Obl ABE CTPOKM:
"Bawa dpamunnga"

"Bbl xusete B"

BapwuaHT 4

damunusa, Mecto poxaeHus, nobumasa mysblika
- ®amunus, ("Bawa damunuma?")

- MecTo poxaeHus ("I'ae Bl pognnuce?")

- my3blka("Kakas Mmy3bika HpaButca? ")

Mocne aToro BbiBOAMNA Obl TP CTPOKMU:

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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"Bawwm uma, pamunng”
"Bbl pogunuce B"

"Bawa nobumasa mysbika "

BapuaHTt 5

Nwvsa, Pamunua, PUNO mambl, PO oTua

- ®UO (Hanpumep, "Bawmn pamunus, ums, otyectso?")

- Bo3pacr ("Ckornbko Bam net?")

- MecTo xuTenbcTtBa ("I'ae Bbl xuBeTe?")

Mocne aToro BeiBOAMNA Bbl TPY CTPOKMU:

"Bawwm umsa, pamunumga, otyectso"”
"Baw Bo3pact"

"Bbl xusete B"

BapuaHT 6

Nms, MTobumbin npeameT B wkone, Homep knacca

- m4 ("Bawe nma?")

- nbumbin npeamet ("Kakon Baww nobumbii npeameTt B wkone?")

- Homep knacca ("B kakom knacce Bbl yuntecb?")

Mocne aToro BeiBOAMNA Bbl TPY CTPOKMU:

"Bawe nma"
n ~ n
Baw nobumbin npeameT B LLKOME

"Bbl yunTech B knacce Homep"

BapwuaHT 8

Nmsa, Pamunua, OtyecTtBo, Xo06m

- ®UO (Hanpumep, "Bawmn amunus, ums, otyectso?")

- x066wm ("Hem Bbl yBriekaetecb?")

Mocne atoro BbiBoAMMNa 6bl ABE CTPOKMU:

"Bawwu umga, pamunng, otyectso"

"Balue xooou"

BapuaHTt 9

Nms, damunmsa, niobmumblin cnopt

- ®amnnus, um4a ("Bawm doamunus, nma?")

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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- obpasoBaHue ("B kakown wkone Bbl yuntecb?")

- ®VO Bawero pykoBogutens no nHgpopmatmkn ("®NO Bawero pykoBogutens no
MHopMaTnkn?")

Mocne atoro BbiBoAMMNA Gbl TPM CTPOKMU:

"Bawwm uma, pamunng”

"Bbl yunTecs B LWKosie Homep: "

"®UNO Bawero pykoBogutens no nHgopmatumke "

BapuaHT 10

Umsa, damunusa, Jlobumbin npegmeT B wkone (B uHctutyTte), ®UNO KknaccHoro
pykoBoauTens (KypaTtopa)

- ®amnnus, um4a ("Bawm doamunus, nma?")

- nbumbin npeameT B wkore ("Kakon Baw nobumbin npeameT B wkone?")

- ®NO knaccHoro pykosogutens ("®O Bawero knaccHoro pykosoautens?")

Mocne atoro BbiBOAMMNA Bbl TPU CTPOKMU:

"Bawwm uma, dpamunng”

"Baw nobumbii npegmeT B LwKone "

"®UNO Baluero knaccHoro pykosogutens"

BapwuaHT 11

Nmsa, ®amununsa, Bospact, [lata poxaeHusa

- ®amnnus, um4a ("Bawm doamunus, nma?")

- Bo3pacrt ("Ckonbko Bam net?")

- pata poxgeHus ("Korga Bel pogunmcs?")

lMocne aToro BbiBOAUMIA 6bl TPU CTPOKMU:

"Bawwm uma, damunnga”

"Baw Bo3pacTt”

"[laTta Bawero poxgeHna"

BapuaHT 12

Nmsa, Pamunna, Mecto xutenoctea, MectopoxaeHus

- ®amnnus, um4a ("Bawm doamunus, nma?")

- MecTo poxaeHus ("I'ae Bl poannuce?")

- MecTo xutenbcTea ("'ge Bol xuBete?")

lMocne aToro BbiBOAMMA Bbl TPU CTPOKU:

"Bawwu nmsa, gpamunma”

"Bbl pogunuce B"

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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"Bbl xuBete B"

BapwuaHTt 13

Nmsa, Pamunna, Bospact, Homep TenedoHa

- ®amnnus, um4 ("Bawm doamunus, nma?")

- Bo3pacrt ("Ckonbko Tebe net?")

- Homep TenedoHa ("Homep Bawero tenedgoHa?")

Mocne atoro BbiBoAMMNA Gbl TPM CTPOKMU:

"Bawwm uma, pamunng”

"Baw Bospact”

"Baw Homep TenedoHa"

BapuaHT 14

Nmsa, ®amunna, CtpaHa, Kpan, Mopog

- ®amunus, uma ("Bawm damunus, nma?")

- cTpaHa ("B kakon cTtpaHe Bbl xunBeTte?")

- ropog ("B kakom ropoge Bbl xxusete?")

Mocne atoro BbiBoAMMA Gbl TPM CTPOKMU:

"Bawwm uma, pamunng”

"Bbl xxuBeTe B cTpaHe"

"Bbl xxuBeTe B kpae"

"Bbl xuBeTe B ropoae”

BapuaHTt 15

Nms, damunma, ®O Bawwero knaccHoro pykosogurtens

- ®amnnus, um4a ("Bawm doamunus, nma?")

- O®UVO Bawero knaccHoro pykoBogutensa ("®MO Bawero knaccHoro
pykoBoantena?")

Mocne atoro BbiBOAMMNA Gbl TPU CTPOKMU:

"Bawum uma, pamunng”

"®UNO Bawero pykoBogutend no nHgopmatmke"

"®UNO Baluiero knaccHoro pykosogutens"
Bbi8o0bi u npedrioxeHusi o npodesiaHHoU pabome

CodepxxaHue omyema:

1. HaumeHoBaHWe NpaKkTUYECKOro 3aHATUS;

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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2. Llenb 3aHatus;

3. OT4yeT O BLINOMHEHMM Ha Kaxabli aTan pasgena «CopepxkaHue U MNopsiAoK

BbIMOJIHEHUA 3aaHUAR;

4. CNNCoK NCNosnb3yeMbIX MCTOYHUKOB;

5. BbiBogpbl M NpeanoxexHus;

6. lata 1 nognuck KypcaHTa 1 npenogasarens.
Bonipocbi 0nisi camonposepKu

1.Kak B a3blke Python HasbiBalOTCA ykasaHUA KOMNbIOTEPY, onpedenstowme, Kakme

onepauun BbINOJTHUT KOMMNbOTEP HaA OaHHbIMK?

a

2.0npegennte nopsgoK BbINOSIHEHWUS OMnepauui B yKa3aHHOWM  MHCTPYKUMN?
= 3 - 5 * 4 **x (=3 + 2)

3. Cumeon # B Python obo3Havaer ...
4.0nepaumns 3**4 - aTo

5.345 - ... TN QaHHbIX.

6.0nepauus 46%10 — 370 ...

7.®yHKums input() — npegHa3HadeHa ang ...

MpakTuyeckoe 3aHaTHe Ne22 MaTtemaTtuyeckue onepauum B Python
Llenb 3aHamus:
1. NMo3HakOMUTLCA C OCHOBHbIMU MaTeMaTM4eCcKumMm onepauusmmn B Python

UcxoOHbIe mamepuaribl: TeoOpeTU4ecknn matepuan, nporpamma Python

CodepxaHue u nopsidoK 8bINOIHEHUS:
1. I3yunTb TEOPETMYECKYHO HYaCTb;

2. BbinonHuTb 3agaHus.

TeopeTnyeckasa 4acTb

Asblik Python, 6Gnarogaps Hanuumio OrpoOMHOrO Konmuyectsa Oubnuotek Ang

peweHna pasHoro poga BblHUCIIUTENbHbLIX 3ada4d, cerogHA ABNAeTCA KOHKYPEHTOM TakKum

naketam kak Matlab n Octave. 3anyLweHHbI B MHTEPAKTUBHOM peXnme, OH, pakTU4eCKH,

npesBpallaeTcs B MOLUHbIA KanbKynstop. B 3ToM npakTnyeckom 3aHSTUKM peyb noaeT ob

apmqamequeCKmx onepauunax, OOCTYMNHbIX B OAaHHOM A3blKe Apl/l(*)MeTI/I‘-IeCKI/Ie onepaunn

N3YHUM NMPUMEHUTESTIBHO K YCIaM.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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Ecnn B KkayecTBe onepaHOoOB HEKOTOPOro apudPMETUYECKOro  BblpaXKeHWUs
NCNONb3yKTCA TOMbKO UeNnble 4ucna, To pe3ynbTaT Toxe OygeT uenoe 4ucho.
WckntouyeHnem saBnAeTcA onepauus OeneHusi, pes3ynbTatoM KOTOpon  sBnsieTcs
BewlecTBeHHoe u4ucno. [lpy  COBMECTHOM  MCMONb30BaHUM  LIEMOYUCIIEHHBIX U
BELLECTBEHHbIX MEPEMEHHbIX, pe3ynbTaTt OyaeT BeLLeCTBEHHbIM.

Lenble yucna (int)

Unucna B Python 3 nopaepxuBaloT Habop camblx OObIYHLIX MaTemMaTUYeCKUX

onepauum:

X+y CnoxeHwne

X-y BbluntaHue

X*y YMHOXEHWe

xly Henexne

x Iy MonyyeHune uenon YyactTn OT AeneHuns

X%y OcTaToK OT AeneHus

-X CwmeHa 3Haka yucna

abs(x) Mogynb uncna

divmod(x, y) Mapa (x /Iy, x % y)

X **y BoaBegeHue B cTeneHb

pow(X, y[, z]) X : Yucno, koTopoe TpebyeTcs BO3BECTM B CTEMEHb.
y : Yucno, sBngoweeca CTeneHbi, B KOTOPYK HYXHO
BO3BECTW NEPBLIN apryMeHT. Ecrnn yncno otpuuatensHoe
nnn opgHo 13 yucen "x" unn "y" He uenble, TO aprymeHT
"z" He npuUHMMaeTcs.
z : Yuncno, Ha koTopoe TpebyeTcsa NpousBecTn geneHve
no moaynt. Ecnn yncno ykasaHo, oxugaertcs, 4to "x" u
"y" NONOXUTENbHbLI U UMEIOT TUM int.

Mpumep NpMMeHeHUs1 Bbille ONUCaHHbIX onepauui Haa uenbiMu Yucnamm

X 5

vy = 2

z = 3

®ty = 7

®—y = 3

x*y = 10

x/yv = 2.5
x//y = 2

x5y = 1

-x= -5

abs({-x) = &
divmod(x,v) = (2, 1)
x**y = 25
pow(x,v,z) = 1

BewecTtBeHHble Yncna (float)

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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BelecTBeHHblE YMCcna NOAAEPKMBAIOT TE XKe onepauun, 4Yto u uenble. OgHako (U3-

3a npeacraBneHns Y
NpuBECTU K oumnbKkam
Mpumep npwu

yuncnamum

BubnuoTeka (

mncen B KOMI'IbI-OTepe) BelleCTBeHHble Yncna HETO4YHbl, N 3TO MOXEeT

MeHeHUA BblIlWeONMNCaHHbLIX onepau,vm Ha4 BelweCTBeHHbIMU
= = 5.5

¥ 2.3

xty = 7.8

-y 3.2

x*y = 12.6499959959959999

x/v = 2.3913043478260874

x//y = 2.0

x5y = 0.9%000000000000004

-x= -5.5

abs(-x) = 5.5

divmod(x,v) = (2.0, 0.2000000000000004)

x¥*y = 50.44¢8654042254%

Mmoaynb) math

B ctangapTHyto noctaeky Python BxoguT 6ubnuoteka math, B KOTOpon cogepXxuTcs

60nbLLOEe KONMYEeCTBO 4YacTo NCMOMb3yeMbIX MaTeMaTUYeCKUX PYHKLNIA.

[ns paboTbl ¢ 4aHHLIM MOAYNEM ero npeaBapuTenbHO HY>KHO MMMNOPTUPOBAT.

Eile Edit Format Run  Options Window Help
1mport math

PaccmoTpum Hanbonee 4acTo ncnonb3syembie PyHKUMKM moayna math

math.ceil(x)

BosspallaeT 6Gnwkanwee uenoe 4mcrno bonbliee, Yem X

math.fabs(x)

BosBpaluaeT abcontoTHoe 3Ha4YeHme vmcna X

math.factorial(x)

Bbiuncniset dakropman x

math.floor(x)

BosBpallaeTt 6nivkanee Lenoe Y4Ccno MeHblLUee, YeM X

math.exp(x)

Bbluncnsaert e**x

math.log2(x)

Jlorapndm no ocHoBaHuto 2

math.log10(x)

Jlorapndm no ocHoaHuo 10

math.log(x[, base])

Mo ymonyaHuto BblYMUCHSIET Torapnudm Nno OCHOBaHWUIO €, AOMNONHUTENBHO
MOXXHO yKa3aTb OCHOBaHue norapudgma

math.pow(X, y)

Bbluncnsiet 3HayeHne x B CTEMNEHN Yy

math.sqrt(x)

KopeHb kBagpaTHbIN OT X

Mpumep NpMMeHeHUs BbilleoNUCaHHbIX (PYHKUUWA Hag Yncrnamm

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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B nporpamme onpeneneHol 4 nepemMeHHble - a, b, ¢, d, Kaxgaa U3 KOTOpPbIX
aBnseTcsa NUMbo LenbiM Yucrnom, nmbo BelecTBeHHbIM, NMMBO oTpuLaTenbHbIM.

Komangon print() BbIBOAUTCA 3HA4YeHWE KaKOOW MepeMeHHOM Ha 3KpaH npu
BbIMOSTHEHUN NPOrPaMMBbI.

B nepemMeHHyto z nomellaeTca pesynbTaT BbIMOMIHEHUSA PYHKUMK Moayns math.

3atem komaHgon print() BeIBOANTCA coOobLLEHNE B BUAE UCMONb3yeMOn OYHKLNN n

€€ aprymeHTa v pesynbTtaT €€ BbINOSHEHMS.

o Python 3.4.1: puthon. py - C:\Documents and Settings\Student\Pabouni cronlputhon. py

File Edit Format Run  Options \Windows Help

import mwath -
a=10

h=-5

c=4.3

d=3

print{'as =',al

print ('h <3}

print{'c =',c)

print('d =',d)

z=math.ceil (a)

print ('math.ceil (', o,'] =',2)

z=math.fabs (b)

print ('math.fakbs(', b,'] =',2)

z=math.factorial (a)

print ('math. factorial (', a,'] =',2]

z=math.floor (c)

print ('math.floor (', ¢, '] =',2]

z=math.exp (k]

print ('math.expi(',b,'] =',2]

z=math. logs [a)

print ('math. logZ (', a,"] =',zﬂ

z=math. logld(a)

print ('math. loglo(',a,"'] =',2]

z=math. log(d,a) 1
print ('math. log(',d,',',a,'] =',=2

z=math.powia,d)

print ('math.pow(',a,"',',d,'] =',=2

z=math.sqrt (a)

print ('math.sqgroc (', a,'] =',2) |

Ln: 21 Cal: 29

Mpumep nporpammel Ha Python

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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¥.Python 3.4.1 Shell

File Edit shell Debug Options Windows Help

Python 3.4.1 (w3.4.1:c0e3lle0l10fc, May 185 2014, 10:35:2Z2) [M3C w.1600 32 bit _J

[Intel)] on win3iz

Type "copyright™, foredits"™ or "license ()™ for more information.

Fry SE============================== [JERTANT ===============================

i

a = 10

b = -5

c = 4.3

d =3

math.ceili{ 4.3 1 = 10

math.fabs({ -5 ) = 5.0

math.factorial( 10 1 = 36238500

math.floor| 4.3 ) = 4

math.exp({ -5 ) = 0.0067379465999055467

math.log2 | 10 ) = 3.321928094587562

mwath. logldl 10 ) = 1.0

math.log({ 3 , 10 ) = 0.47712125471966244

mwath.pow( 10 , 3 ) = 1000.0

math.sgre| 10 ) = 3.1622776601653795

F J
Ln: 19 Col: 4

PesynbTaT BbINOMHEHMS IPOrpaMMbl C MPUMEHEHNEM (PYHKLMIA Moayns math

TpuroHomeTpuyeckue cpyHkuum moayna math

math.cos(x) Bosepaliaet cos umicna X
math.sin(x) Bosspaluaet sin ynucna X
math.tan(x) BosepaliaeTt tan uicna X
math.acos(x) BosBpaluaet acos umcna X
math.asin(x) BosBepaliaet asin yncna X
math.atan(x) BosBspaluaet atan ymicna X

Mpumep NpMMeHeHNsA BbilleONUCaHHbIX (PYHKLUUIW HAg YMcriaMmm
B nporpamme onpegeneHa nepeMeHHas X, coaepallas Lernoe Y1cro.

3HaveHne nepeMeHHO BbIBOAUTCA KOMaHaon print() Ha akpaH.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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B nepemeHHyl0 z nomelwlaetca pesynbTaT BbINOSIHEHUA TPUTOHOMETPUYECKON
dyHKUMM moayna math.
3atem komaHgom print() BbIBOAUTCSA coobLlieHMe B BUAE UCMONb3yeMON (PyHKUMM 1

€€ aprymeHTa u pesynbTtaT €€ BbINOSHEHMS.

r Python 3.4_1: puthon.py - C:\Documents and Settings\Student\Pabouni ctomiputhon. py |Z||E|E|

File Edit Format Run  Options  ‘Windows Help

import math el
®x=1
print('= =',x]

z=math.cos (xX)
print({'math.cos(',x,"'1 =',=2]

z=math.sin(x)
priwnt{'math.sin(',x,"') =',2)

z=math.tan(x)
print{'macth.cani',x,'] =',2]

z=math.acos (x]
print{'math.acos(',x,'] =',2]

z=math.asin(x)
print{'math.asini',x,') =',z]

z=math.atan (x) 1
printl:'math.atan(',x,'lj =', ] j

Lm: 21 Cal: 22

Mpumep nporpammbl C MCMNOMb30BaHMEM TPUIOHOMETPUYECKUX (PYHKLMA MOoAyns

math

E.Python 3.4.1 Shell =13
File Edit Shell Debug Options ‘Windows Help

Python 3.4.1 (v3.4.1:c0e3lle0l0fc, May 185 2014, 10:35:22) [M3C w.1600 32 hit (InJ
tel)] on winiz

Type "copyright™, "eredics™ or "license (] ™ for more informatioh.
>y SE===ssss=sss=ssssssssss==s======== REFTLART =============s===================
i
®x =1
math.cos|{ 1 ) = 0.5403023055681398
math.zin{ 1 ) = 0.54147059545073965
math.tan{ 1 | = 1.55740772446549023
math.acos( 1 ) = 0.0
math.asin( 1 ) = 1.57075963267945966
math.atan( 1 | = 0.75535951635353974453
LSS |
hd
Lm: 12 |Col: 4
PesyanaT BbINOJIHEHNHA nporpamMmmbl C

NPUMEHEHNEMTPUTOHOMETPUYECKUX PYHKLMIA Moayrs math

KoHcTaHThI:
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e math.pi - yscno Pi.

e math.e - yncno e (aKcrnoHeHTa).

Mpumep

Hanuwwute nporpammy, koTopas Obl BbluMCnsna 3agaHHoe apudMeTnyeckoe
BblpaXeHue npu 3adaHHblX MepeMeHHblX. BBOA4 nepeMeHHbIX OcCyLllecTBnAeTca C

KnaeuaTtypbl. BolBeCTn pesynbTaTt ¢ 2-Ma 3Hakamu rnocrie 3ansTon.

BapuaHTt 0
9t + 10 cos(x)
= *
Vvt — [sin(?)]
x=10; t=1
PeweHue

CHavana wumnopTtupyem mogynb math. [Ana atoro Bocnonb3yemca KomaHaowm
importmath.

3aTem crnegyeT BBECTU 3HAYEHUSA ABYX NepPeMEHHbIX LLerioro tuna X u t.

[na BBOAa AaHHbIX MCMNOMNb3yeTCa KoMaHaa input, HO Tak Kak B YCroBuMM [aHbl
uenble Yy1ucna, To HYXKHO CHavana onpeaenuTb Tun nepemMeHHbix: x=int(), t=int().

Onpegenve TUN NepeMeHHbIX, crneayeT UX BBECTW, AN 3TOro B ckobkax KomaHabl
int() Hy>HO HanucaTtb KomaHgy input().

[na nepemeHHoOM X 3TO BbIMAAMT Tak: x=int(input("coobweHne npu BBOAE
3HaueHusa")).

Ana nepemeHHon t aHanormyHo: t=int(input("coobLueHne npu BBoAE 3Ha4YeHus")).

Cnepytowmmn war - 370 COCTaBfeHWe apudPMETUYECKOro BblpaXKeHus, pesynbTat
KOTOPOro NOMEeCTUM B MEPEMEHHYIO Z.

CHavana coCTaBuM yucnutenso. BoirmageTb OH Oynet Tak:
9*math.pi*t+10*math.cos(x).

3aTemM HyXHO COCTaBWUTb 3HaMeHaTernb, Npyu 3ToM obpaTMM BHMMaHWE Ha TO, YTO
yucnutenb OenuTca Ha 3HameHaTelNb, NO3TOMY M YUCNUTENb, U 3HAMEeHaTerb HYXHO
NMOMECTUTb B CKOOKM (), @ Mexay HUMK HanucaTtb 3HaK Aenenns /.

Boirnagetb 370 bygetr  Tak: (9*math.pi*t+10*math.cos(x))/(math.sqrt(t)-
math.fabs(math.sin(t))).

MocnegHum warom siBnsieTcs YMHOXeHune ,El,p06l/l Ha 3KCMNOHEHTY B CTENEHU X.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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Tak kak yMHOXaeTcsa BcA Apobb, TO credyeT COCTaBNeHHOE BblpaXeHne NoMecTuTb
B CKOOKM (), a y»ke noToOM HanucaTtb yHKkumMo math.pow(math.e,x).

B pesynbTaTte BhlpaxkeHne 6yget umeTb BUA;
z=((9*math.pi*t+10*math.cos(x))/(math.sqrt(t)-
math.fabs(math.sin(t))))*math.pow(math.e,x).

Mpn cocTaBneHMnM [JaHHOrO BbIpaXeHuss criegyet obpaTuTb BHUMaHWE Ha
KONMYEeCTBO OTKPbIBALLMXCS M 3aKpbIBAKOLLMXCS CKODOK.

Komangon print() BbiBegeMm 3HavyeHMe MepemMeHHOW, oTdopmMaTMpoBaBs ero
komaHgom format.

Cam chopmaT 3anucbiBaeTcs B anoctpodax B ourypHbix ckobkax {}.

B 3agaye TpebyeTca BbIBECTM YMCIO C ABYMSA 3HAKamMu Nocne 3ansdTton, 3Ha4uT BUA
dopmaTta byget BoirnageTb cneayowmm obpasom: {0:.2f}, roe 2 - 3TO KONNMYECTBO 3HAKOB
nocne 3anaton, a f ykasbiBaeT Ha TO, YTO dhopMaTUpyeTCcs BeLLeCTBEHHOe 4Yucno. [Mpu
3TOM nepen 2 HYXXHO MOCTaBUTb TOYKY, YKa3aB TeM CaMblM Ha TO, 4YTO dhopmaTupyem

MMEHHO ,D,pO6Hle 4acCTb 4uUcra.

t:?-. example_math_varl.py - C:/Users/maxim/Desktop/Python/example_math_varl.py (3.7.1)

File Edit Format Run Options Window Help

import math
x=1int (input ("BeemuTe nepeMeHHyDO x:"))
t=int (input ("Beemnre nepemennyo t:"))

z=((9*math.pi*t+10*math.cos (x))/ (math.sgrt (t)-math.fabs (math.sin(t)))) *math.pow(math.e, x)

print("z = |{O: 2f1 " format(z))

Pe3ynbTart

B Python 3.7.1 Shell
File Edit Shell Debug Options Window Help

Python 3.7.1 (v3.7.1l:2¢60ec2c3ea,
1)] on win32

Type "help"™, "copyright"™, "credit
33>

======== RESTART: C:/Users/maxim/
BEeMTe NepeMeHHyD X:10

BEelMTe NepeMeHHyD t:il

z = 27e2685.71

>>> |

BAPUAHTbI 3A0AHUNA

BapwuaHT 1.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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v— 1| -3 1|
a =
1+ a +2
BblumMcnuTb. 2 4 n b=xlaretgZ+e) . aoqyy = 0 y=6;z=1.
BapwuaHT 2.
3 + E'T_l i (1' —_ .Tj: |I'I.' — :|3
ﬂ-m: b=1+y—af+-——+ :
Bblyncnutb . = " 2 3
ecrim x=5y=1z2=4.
BapwuaHT 3.
. l+cos(y—-2)
Bbluncnutb € +1=7 +4) " ecnu x =1, y=12;,z = 6.
BapwuaHrT 4.
X
a=yv+ -
-2 x” b=(1 . 5 5 :)
- ] E o=(l+arcsm x~ +rg” —);
Bbluncnutb yea 3y 2
ecrmx =11,y =5z=10.
BapwuaHT 5.
2cos(x—1/6) _2
S b=1+——;
Bbluncnutb 4+smm ) " 3+z°/5  ecrmx=15y=7:2=3.
BapwuaHrT 6.
o l4sint(x—) {
242/l 427y T b=costlarcig )
Bbluncnutb ' n = ecnu
Xx=3y=4z2=5.
BapuaHT 7.
Vv 5
f’zln‘fﬁ'_x/l?l:”:-\'__'j:': b=x—— 1—_
BbluncnnTb ST " 35

ecnun x =5; y =3; z =17.

BapwuaHrT 8.

‘ sin*[3x° + 3517 +152]

ﬂ - -
Y od R . - _ - 2 N R
BblumcnuTb H(l'l oy -y +3Ia]  b=1g(Tx” +e ;

Xx=7,y=4,2=8.
BapwuaHT 9.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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\H [ sin 8y [+17x o 3
- —ein 4. 1. -1 1e ' 3+ |tedx? —sin 5v|
Bblumcnutb (1—sin 4-y-cos(=" +18)) n | - ' | ecnm
x=17;y=16;z=15.
BapwuaHnT 10.
iy 3arccos v’ _ o
= |II B o ,—I, - - 'rg 2
(22 +1)° | 3Z + cosx” |
Bbluncnntb - - n : ecnm
X=6,y=7;,2=8.
BapwuaHT 11.
) . ‘j‘: - 3:'|
hY S S .
a=10-In (.T—q|ICDSI'l':](:—m); b=2x"+ g_;l._._.. s

Bbluncnntb
ecrim X =3,y =4,z=05.
BapwuaHT 12.

cos"x+5sin” v
In|2-+

o=

Bbluvcnntb
ecnmx =4;y=5z=6.

BapwuaHT 13.

a=tg (x+1)°" —

Bbluucnntb

x=5y=6z=T1.

BapwuaHT 14.

.-II I .-ll I \ 5x

o=

sinx  (sin” v —3cosz) )
Bblumncnntb '

ecm x=8;y=9;z=10.
BapwuaHT 15.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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a=:I+ |1‘: —x’ |— v(aresin(z —e“7));
Bbluncnutb ' '

x—cos (¥ +72)

b=
’ S+n(v—35x | -"l.-l'_\]-"_D ; ecnm x=9;,y=10;z=11

Bb1800b1 U ripedrnoxeHusi o rnpodesaHHolU pabome

CodepxaHue omyema:

1. HanmeHoBaHMe NpakTUYeCcKoro 3aHATUS;

2. Lenb 3aHaTus;

3. BapwaHT 3apgaHus;

4. OT4yeT O BbLINOSIHEHMM Ha Kaxabl 3Tan pasgena «CogepxaHue u Nopsaok
BbINOMHEHUS 3a4aHNAY

5. Cnucok ncnonb3yeMbiX UICTOYHUKOB;

6. BbiBOObI M NPEANOXeHUs;

7. [ata n nognuck KypcaHTa v npenogaearens;

Bornipocsi 0n1si camorposepku
1 MNMepeuncnute maTtemMaTMyeckne onepauum ang uernbix Ymcen.
2 [NepeymncnuTe YacTo ucnosbayemble PyHKLMM Moayns math.

3 MNepeuncnute TpuroHoMeTpudeckne yHkUMn moaynst math.

MpakTnyeckoe 3aHaATHe Ne23 CtpykTypa BeTBneHue B Python

Llernb 3aHamMus:
1. MNMo3HakomuTbCA co cTpykTypon BeTBneHue (if, if-else, if-elif-else);

2. Hayuntbcs paboTaTb C YMcnamm n CTpokamMu UCMNonb3ysi CTPYKTYpY BETBINEHME.
UcxodHbie OaHHbIe: TeopeTMyecknin matepuan, nporpamma Python

CodepxxaHue u rnopsiOoK 8bINMOSTHEHUS:
1. N3yunTb TEOPETUYECKYIO YaCTb;

2. BbinonHuTb 3agaHus.
TeopeTnyeckasn 4yacTtb

YcnoBHbIN onepatop BeTBneHus if, if-else, if-elif-else

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Onepatop BeTBNeHus if No3BonseT BbINOMHUTL ONpPeaeneHHbIn Habop NHCTPYKLNIA
B 3aBMCUMOCTM OT HEKOTOporo ycrioBus. Bo3MOXHbl criegywowime  BapuaHThbI
NCNosib30BaHus.
1. KoHcTpykuus if
CuHTakcuc onepatopa if BeIrngaguT Tak:
if nornyeckoe BblpaxeHue:
komaHga 1

KomaHga 2

KomMaHga_n

Mocne onepaTtopa if 3anncbiBaeTcst NorMyeckoe BbipaXkeHue.

Nornyeckoe BblpaXxeHune — KOHCTPYKUMSA s3blKa nporpaMmMmMpoBaHus,
pes3ynbTaToM BbIYUCIIEHNS] KOTOPOW ABMNSAETCA KUCTUHAY» UIK «NOXbY.

Ecnn 3TO BblpaXeHMe WUCTUHHO, TO BbINOSHAKTCA MHCTPYKUMW, OnpeaensieMble
AaHHbIM onepaTtopoM. BbipaxeHue siBSeTca UCTUHHBIM, ECNN ero pe3ynbTaToM siBNsSieTCA
YUCMO He paBHOE HyII, HenycTton obbekT, NMbo norumdeckoe True. Nocne BblpaxeHUs
HY>XHO NOCTaBuTb ABoeToumne “:”.

BAXHO: 6nok koga, KOTOpbIi HEOOXOAMMO BbINOSMHUTL, B CIly4ae MCTUHHOCTM
BblpaXKeHus1, OTAeNsieTcs YeTblpbMs Npobenamu cnesa!l

Mporpamma 3anpawmvBaeT y nonb3oBaTens ABa 4vcna, 3aTeM CpPaBHMBAET MX U
€CNnn 4ucrna paeHbl, TO €CTb Normyeckoe BblpaxeHune A==B nctuHHO, TO BbIBOAMTCSH

COOTBETCTBYIOLLEe cOoOobLeHMe.

| o Python 3.4.0: example_if. py - F:/lexample_if. py

File Edit Format Run  Options Windows Help
print ("EeemuTe A7)
A=input ()
print ("BEeeguTe B:T)
E=input {)

A==EH:

. print ("A paBHo ET)

Mpumep nporpammel Ha Python

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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¥ Python 3.4.0 Shell
File Edit Shel Debug Options Windows  Help

Pytheon 3.4.0 (v3.4.0:04£714765<213, Mar 16 201
tel)] on win3Z2

Tvpe "copyright”, "credits" or "license ()" fo
T S=============================== RESTART

i
EeenquMTe A:
10
ErenurTe B!
10

A paeHC B
o3|

PesynbTaT BbINONIHEHUA NPOrpaMmbl C UCMOSb30BaHMEM YCIOBHOMO oneparopa if

2. KoHcTpykuus if — else

BeiBaloT cnyyaun, korga HeobxoAMMO MpeaycMoTpeTb anbTepHaTUBHLIA BapuaHT
BbINOMHEHNSA nporpamMMbl. T.e. MPU UCTUHHOM YCMOBUW HYXXHO BbINOSHUTL OAUH Habop
WHCTPYKLUI, NPU NOXHOM — Apyron. [1na aToro ncnonb3yeTtcst KOHCTpyKuus if — else.

CwuHTakcuc onepartopa if — else BbIrNaanT Tak:

if morm4yeckoe BblpaxxeHue:

komanga_1

komaHga_ 2

KomaHga_n
else:
komanga_1

komaHga_ 2

koMaHga_n
Mporpamma 3anpalwmBaeT y Mnonb3oBaTens ABa 4Yucna, 3aTemM CpaBHMBaET UX U
€CNM 4Yucna paBHbl, TO €CTb NorMyeckoe BblpaxeHne A==B WUCTMHHO, TO BbIBOAUTCSA

COOTBETCTBYKOLLEE cooOuleHune. B NnPpoOTUBHOM CJly4ae BbIBOOAUTCA cooOLLeHune, YTo Yucna

He paBHbI.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx


https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-4/if_res.png?attredirects=0

MO-35 02 10-00[.12.1M3

KMPK BIrAP® ®I'6OY BO «KI'TY»

NHPOPMATUKA

| C.177/211

| o Python 3.4.0: example_if. py - F:/fexample_if. py
File Edit Format Run Options  Windows  Help

A=input ()

BE=input {)
1if A==BE:

alzea:

Mpumep nporpammel Ha Python

e oo —————=—

i

EpenomTmse A
10

BEeenomMTe H:

5

A He paeHC B
53 |

print ("BEeemuTe A:T)

print ("BEeemguTe E:T)

print ("A paepHo BT)

ﬂrint('A He paBHo BT

REETART

PesynbTaT BbINOMHEHNUS NporpamMmmbl C UCMOMb30BaHMEM YCMOBHOIO oneparopa if-

else

3. KoHcTtpykuums if — elif — else

ﬂﬂﬂ peann3aunn Bu6opa M3 HECKOJIbKUX alibTepHaATUB MOXHO WNCNOJIb30BaATb

KoHcTpykuumio if — elif — else.

CuHTakcuc onepatopa if — elif — else BbIrnaguT Tak:

if mornyeckoe BblpaxeHue_1:
komaHga_1

KomaHga_ 2

KomMaHga_n
elif nornyeckoe BbipaxeHue_2:
kKomanga_1

KomaHga_ 2

KomaHga n
elif nornyeckoe BbipaxeHue_3:
komanga_1

komaHga_ 2

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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KomaHaa n

else:

komaHga 1

KomaHga 2

KomaHaa n

I'Iporpamma 3anpawmsaeT YMUCI10 y nosb3oBaTesid U CpaBHMBaAET €ro C HyﬂéM a<0.

Ecnu oHO mMeHbLue HYInA, TO BbIBOOAUTCA coobuieHne o6 atom. Ecnn nepBoe Jriorn4eckoe

BblpaXXeHWe He WCTMHHO, TO Mporpamma nepexoauT ko BTopomy - a==0. Ecnu oHo

WCTMHHO, TO MporpaMma BbiBefeT COOOLIEeHWe, YTO YUCIO PaBHO HyIMO, B MPOTMBHOM

cnyyae, ecin oba BblLLEeYKa3aHHbIX JIOMTM4YE€CKUX Bblpa>KeHUA OKa3allCb J10KHbIMU, TO

nporpamMmma BbiBedeT coobuieHne, YTo BBEAEHHOE YnCho bonbLue HYn4.

| o Python 3.4.0: example_if.py - F:/fexample_if.py

it a < 0:
print (a,

print (a,
elze:
print (a,

Mpumep nporpammel Ha Python

EereguTe uMcomo: 41
41 Bonpme HYJIA

e
BeeOume UMHCOIOS: -5
-5 Meygrme gvIIA

o
Eregure uMcoIo: O
0 paeHO HYJIH

T

File Edit Farmat Bun

=2lif a == 0:

Options  Windows  Help

MeHBIIS HYJIIA™)
PAEHO HYVJH")

Bomemes HyYA™)

Ty S ——————————————————————=

a = int (input ("BeegMme umMcao: "))

EEETART

EEETART

PesyanaT BbIMOJIHEHNA NporpamMmMbl C UCMNOJIb3OBaHNEM YCJIOBHOIo onepartopa if-

elif-else

Mpumep

BapuaHTt 0

[aHo 3 yncna. Hantn mmHmmanesHoe cpeau HMX U BbIBECTU HA 3KPaH.

PeweHue

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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[ns NpocTOThlI NOCTPOMM GIOK-CXeMy 3aJauqu.

CHAYANO D

hd

A L N/ |

‘ min=c ‘ min=t mn=c mirn=a

/ Beisog min
. /

o

rd

Komangamum

a=input(")

b=input(")

c=input(")

BBEOEM TpU Yncna, NPMCBOMB 3HAYEHUS NEpeMEHHbIM a, b, C.

YcnoBHoM KOHCTpyKuunen if-else npoBepmMM Ha UCTUHHOCTb NIOMMYECKoe BblpaXKeHue
a<b. Ecnu OHO NCTMHHO, TO Nepexoanm Ha NPOBEPKY JIOMMYECKOro BblipaXkeHna a<c. Ecnu

OHO MCTUHHO, TO NepemMeHHon "y" npucBOMM 3HayeHue nepemeHHom "a", T.e. "a" Gyget
MUWHUMarnbHbIM, a MHa4ve "y" NPUCBOUTCS 3HAYEHNE NnepeMeHHon "c".

Ecnu B Hauyane nornyeckoe BblpaxeHne a<b okasanocb NOXHbIM, TO NEPeXoanM Ha
NPOBEPKY APYroro Norm4yeckoro BbipaxeHus b<c.

Ecnu oHo UCcTUHHO, TO "y" NpucBOUTCSA 3HaYeHne nepeMeHHon "b", nHadve "c".

Komangow print() BbIBOAMM MUHMMarnbHOE 3HayYeHue.

Mpumep nporpammsi:

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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FHAXORISHME MMHMMAIBHODO M2 3—X UMCET
a=input ('BeeguTs Ledose uMciac \n')
b=input('E Legoe o \n')
c=input (' . [leJlose uMcJo \n')
a<b:
a<c
y=a
y=c
b<o:
v=b
¥y=cC
print ('MuuMManeHo=: ', V)

PesynbTaT BbINOMHEHWS MPOrpaMMbl;

EreoMTe Lelos WMo
2

ExeoMTe lLIellos WHOIIo
5

EReoMTe lIellos WHCIIo
1

MuHMMaIEHO=: 1

3apaHua onAa camocToATenbHOW paboThbl (N0 BapuaHTam)

BapwuaHT 1

HaHbl Tpn uenbix ynucna. BeibpaTb M3 HUX Te, KOTOpble NPUHaAnexaT UHTepBany
[1,3].

BapwuaHT 2

[aH Homep roga (nonoxuTtenbHoe uenoe ymcno). OnpeaenuTb KONMYECTBO AHEN B
3TOM rofy, y4uTbiBasi, YTO OObIYHbIA rog HacuyuTbiBaeT 365 gHEN, a BUCOKOCHbIN — 366
AHen. BUCOKOCHbIM cumMTaeTcsa rod, Aenswmncsa Ha 4, 3a WUCKNIYeHMEeM Tex rodos,
kKoTopble genatcs Ha 100 n He genatca Ha 400 (Hanpumep, rogbl 300, 1300 1 1900 He
ABNAOTCA BUCOKOCHbIMK, @ 1200 n 2000 — asnsatoTcs).

BapwuaHT 3

HanucaTtb nporpammy BblMMCIEHWUST CTOUMOCTM MOKYMKN C y4eToM ckuaku. Ckuaka B
3% npepocTaBnsieTca B TOM cnyyae, ecnvm cymma nokynku 6onswe 500 py6., B 5% - ecnu
cymma 6onblie 1000 py6.

BapwuaHT 4

Hanucatb nporpammy, koTopas Gbl N0 BBEAEHHOMY HOMEPY eOUHULbI M3MEPEHMS
(1 — kmnorpamm, 2 — munnurpamm, 3 — rpamm, 4 — TOHHa, 5 — UEeHTHep) n macce M
BbldaBarna CoOTBETCTBYIOLEE 3HA4YEHME MACChl B KUIIOrpaMmax.

BapuaHTt 5

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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HanTn KoCMHYC MUHMManNbHOro U3 4 3agaHHbIX Yncen.

BapwuaHT 6

BbiBECTM Ha 3KpaH CMHYC MaKkcMMaribHOro U3 3 3aaHHbIX Yncen.

BapuaHTt 7

[laHbl TpU CTOPOHbI OAHOrO TPEYrofibHMKa U TPU CTOPOHbLI APYroro TpeyrosibHuKa.
Onpepenutb, 6yayT nNn 3TN TPEYrONbHUKA PaBHOBESTMKUMW, T. €. UMEIKOT I OHWN pPaBHble

nnowaaun. Ecnu ato He Tak, To BbiBecTU «Foul!!ly

BapwuaHT 8

CocTtaBbTe nporpammMy noacyéTa nnowaam pasHobeapeHHOro TpeyrosibHuka. Ecnm
nnowaab TpeyroribHUKa YE€THas, pasfgenuTb €€ Ha 2, B MPOTUBHOM Cllydae BbIBECTU
coobuleHne «He mory genutb Ha 2!»

BapuaHTt 9

CocTaButb nporpammy, KoTopas no gaHHomy 4ucny (1-12) BbiBOOUT Ha3BaHue
COOTBETCTBYHIOLLErO €My MecsLia Ha aHrMMNCKOM Si3blKe.

BapuaHnTt 10

CocTaBuTb NporpaMmmy, OCyLLEeCTBASOLWYO NepeBo BEMMYNH U3 paguaHHOW Mepbl
B rpagyCHylo unu HaobopoT. lNporpamma gosmkHa 3anpalumBaTh, Kakom NepeBod HY>XHO
OCYLLECTBUTb, M BbINOSTHATb YKa3daHHOe AeNCTBMeE.

BapwuaHT 11

[aHo Tpu yncna. Hantn KonmyecTBO NOMNOXUTENBHbLIX YUCESN Cpeaun HUX;

BapuaHT 12

Ecnn penctBuTenbHble 4Mcna X Uy — OAHOrO 3Haka, HanWTuM UX cpegHee
reoMeTpu4eckoe, B NPOTUBHOM Cllydae HanuTh Ux cpegHee apumeTrnyeckoe.

BapumaHTt 13

OnpepennTtb, CywecTByeT N NPSIMOYrOfibHbIA TPEYrOflbHUK CO CTOPOHaMMU X,Y,Z.
Ecnn — ga, BblunMcnnTb €ro nnowagb.

BapuaHT 14

OnpenennTb, CyeCcTBYET N TPEYronbHUK C AfIMHaMu CTOPOH a, b, c. Ecnu — aa,
BbIYMCNUTb ero nrowaab rno opmyne 'epoHa.

dopmyna NepoHa nmeeT BUA;

S=p(p-a)(p-b)(p-c), rae p=12(at+b+c)

BapuaHTt 15

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Bbluncnntb 3HayveHue gyHkumn f(x), ecnm
' i

0,5—4‘.76‘ ) x>0
J(X) =7 sin?x?

, x<0
\ \x-l—l

Bbi8o0b1 u npedrnoxeHus o npodesiaHHoU pabome

CodepxaHue omyema:

1. HanmeHoBaHMe NpakTUYEeCcKoro 3aHATUS;

2. Lenb 3aHaTus;

3. OTyeT O BbINOMHEHMM Ha Kaxabl aTan pasgena «CogepxaHue u Nopsaok
BbINOMHEHUS 3a4aHNAY

4. CnncoK MCnonb3yemblX NCTOYHUKOB;

5. BblBOObI M NPEANOXEHWS;

6. [ata n nognuck KypcaHTa v npenogaearensi.

Bonipocsi 0nsi camonposepku

1. Kakon Bbl4MCNUTENBHBIN NPOLIECC Ha3bIBaeTCHA pa3BeTBNAIOLWNMCA?
2. OnuwmnTe cMHTakcuc onepatopa if.

3. Jante onpefeneHne NoHATUIO «IOrMYeCKoe BblpaXKeHne»

4. Onuwunte KoHCcTpyKuwmto if-elif-else.

5. Yto no3BondaeT BbINOMHUTL onepaTop BeTBNeHus if.

MNMpakTnyeckoe 3aHaTne Ne24 Pabota ¢ umknamum B Python

Llenb 3aHsmus:

1. MO3HaKOMUTBLCS C LIMKIMYECKUMUN KOHCTPYKLNSIMM
UcxodHble OaHHble: TeopeTUYeckuin matepuarn, nporpamma Python

CodepxxaHue u rnopsiOoK 8bINMOSTHEHUS:
1. I3yunTb TEOPETMYECKYHO HYaCTb;

2. BbinonHuTb 3agaHus.

TeopeTnyeckasa 4acTb
B Python cywecTtByoT ABa TUNa LUMKINYHBIX BblpaXXeHUN:

e LUukn while

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




KMPK BIrAP® ®I'6OY BO «KI'TY»
MO-35 02 10-00[.12.1M3

NHOPOPMATUKA | C.183/211

e LUukn for

1. Uukn while B Python

WHctpykumna while B Python noBTopseT ykasaHHbIn 610K koga OO Tex nop, noka
yKa3aHHOe B LMKIIe Nornyeckoe BbipaxeHue byaet octaBaTbCs UCTUHHBIM.

CuHTakcuc uukna while:

while nornyeckoe BbipaxeHue:

komanpa 1

Komanpa 2

KoMaHga n

Mocne knoyeBoro crnoBa while ykasbiBaeTCca YCrOBHOE Bblpa)XkeHue, U Moka 3To
BblpaXkeHne BO3BpaLlaeT 3HavyeHne True, ByaeT BbINOSHATLCA 610K MHCTPYKLMIA, KOTOPbIN
naet ganee.

Bce WHCTpyKumMn, KoTopble oOTHOCATCA K Uuukny while, pacnonaraiotca Ha

nocnegyruwmnx CTpokax n OJKHbl UMeTb OTCTYN OT Ha4dalla CTPOKU (4 npo6ena).

#! IpoDpaMMa OO0 BHUMCISHMED DaETODMaIR
number = int(input ("ERegHTe wHomno: ) )
i=1
factaorial = 1
1 <= nuber:

factorial *= i

i+=1
print ("farTopHan uxoaa™, nuwmber, "paeeH", facturialﬂ

Mpumep nporpammbl Ha Python

Python 3.4.1 (v3.4.1:c0e311e010fc, Mavy 15 2014, 10:38:22) [M3IC w.1600 32 bit (In
tel]] on win3z

Type "ocopyright™, "credits™ or "license() ™ for more information.

rrr SEESs=ssssssssssssssssss=ss=s==s===== REITLART ========s=s=s==s====s============
FrE

EpegmTe umcmao: 5

FarTopMan uMoaa 5 paeen 120

=z |

PesynbTaT BbINONIHEHUSA NPOrpaMmbl C UCNOSMb30BaHMEM LIMKIMYECKOro onepartopa
while

2.lukn for B Python:

LUnkn for B Python obnagaet cnocobHocTblo nepebupaTb anemeHTbl noboro
KOMMMEKCHOro TMna AaHHbIX (HAanpuMmep, CTPOKMU UK CNncKa).

CuHTakcuc uukna for:

for intin range():

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

KomaHaa 2

KoMaHga

lMepemeHHOM int NpucBamBaeTCca 3Ha4YeHWEe NepBoro anemeHTa yHkumn range(),
nocrie 4Yero BbIMOMHATCA KOMaHAbl. 3aTeM nepeMeHHon int npuceamBaeTcs cnegyrolliee
no NopsaaKy 3HavYeHne 1 Tak ganee oo Tex nop, noka He ByayT nepebpaHbl BCe arieMeHTbl
dyHKuum range().

dyHkuma range() sBnAeTca yHuBepcanbHon dyHkumen Python ans cosgaHusa
cnnckoB (list) copgepxawmx apudmMeTUyecKkyro nporpeccuto. Yaule Bcero oOHa
ncnonb3yeTcs B Lmknax for.

range(cTapT, CTOM, War) - Tak BbIrMAAUT CTaHOAPTHbIA BbI3OB (PyHKUMK range() B
Python. Mo ymonyaHuio ctapT paBHAETCA HYMHO, LWar eguHuLe.

BapuaHT 0

1. Hantm cymmy n anemeHTOB cregywouwero psaga uduicen: 1 -0.5 0.25 -0.125 ...
n. KonnyecTteo anemMeHToB (N) BBOAMTCA C KnaBmaTypbl. BbIBECTU Ha 3KpaH Kaxabln YneH
psga n ero cymmy. PelunTb 3agady MCNonb3ys LUMKIMYECKY KOHCTpyKumto for.

PeweHue:

B paHHOM cnydae psg yucen COCTOUT M3 3NEMEHTOB, FAe Kaxabl crnegylowmn
MeHbLUEe npeablayLlero B ABa pasa no Mogymno 1 nmeet obpaTHbI 3HaK. 3HAYUT, YTOObI
NonyyYnTb CRnegyowmnn aNemMeHT, Hago npeabiayLWwun pasgenvTb Ha -2.

Kakon-nmbo nepemMeHHOM Hago NPUCBOUTbL 3HAYEHME NEepBOro anemMeHta psga (B
AaHHoM crniydae ato 1). danee B umkne fobaensaTb ee 3Ha4YeHMe K NepeMeHHOMN, B KOTOPOM
HakannMeBaeTcs CymMMa, Mocne 4ero rnpucBamBatb €W 3Ha4YeHue crnegylowero anemeHTa

psda, pasgenus Tekyllee 3HayeHue Ha -2. Linkn gormkeH BbINOMHATLCS N pas.

n=int (input ('BEeguTe XKoIMUSCTED SJSMEHTOE NOCJISL0OBaSTIbHOCTH: '))
x=1
s=0
print (x)
i range (n)
s+=x
x/=-2
print (x)
print ('Cyrma paoa: ', s)

Mpumep nporpammebl ¢ Luknom for

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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BreoMrTe HOIMUSCTED SJeMeHTOE NOCIedOoBaASTIILHOCTH 5

|

Pe3yanaT BbINMOJTHEHUA MPOrpamMmbl

2. [laHo uenoe 4ncno, He MeHbllee 2. BoiBegnte ero HamMeHbLUMA HaTyparibHbIn

JenuTternb, OTINYHbIN OT 1.
PeweHue:

[na Hayana BBegéM Lernoe Ynucno koMmaHaow int(input(tekct coobLueHus)).

3arem 3agaguMm nepemMeHHon i 3HadeHue 2. lNepemeHHast i BbINOMHAET pPoSb

cyétumka. Ecnun 3apaTtb en 3HayeHue 1, TO ycnoBume 3agadn He OyaeT BbINOSMIHEHO, a

pesynbTaTtom Bcerga oyaget 1.

B uukne while B kayecTBe NOrM4eckoro BblpaXXeHUs Ucnonb3yetcs kKomaHaa n%i

cpaBHMBaemasi ¢ Hyném. Takum obpasom, ecnn oCTaTok OT AeNieHUs BBEAEHHOIo Yucna

Ha TeKyllee 3Ha4YeHue i He paBHO HYSO, TO CYETUMK yBenundmBaeTca Ha 1, a ecnu paBHO

HYII0 UMKIT 3aKaH4YMBaeTCs U KomaHgou print() BbIBOAUTCS cOOBLEHME U 3HAYEHME i.

n = int{input ('BeeguTe Lelos UMCIICO He MeHpmes 2%\n'))
i=2
n%i !'= 0:
i+=1
print (' °HaMMSHBIMI HATYPalbLHEI OSIMTEND :

ri)
Mpumep nporpammel ¢ yukrnom while

BEeouTe Lelos YMCIC He MeHbIes 2
45
HAMMEHLIIMA HATYPANLHEI IJeIMTENb

-

PesyanaT BbINMOJTHEHNA NMPOorpamMmbl

BapwuaHT 1

1. [laHo BeLlecTBEHHOE YMCIO — LeHa 1 Kr koHeT. BbiBecTn ctoumocTb 1, 2,

Kr KOHC*)eT. Pewntb 3agavy ncnosib3yd UMKIM4YeCKyto KOHCTPYKLU U0 for.

.10

2. [ana Henyctaa nocrneaoBaTesibHOCTb UesnbIX YMCesl, OKaH4YMBaloWaAaACA Hynem.

Hantn: a) cymmy Bcex uucen nocrnegoBaTenbHOCTU; 6) KONMYECTBO BCEX Yucen

nocnefoBaTenbHOCTH
PelwmnTb 3agayvy ncnonb3aysi LMKINYECKYH KOHCTPYKLMO while.

BapuaHTt2

1. OaHbl gBa 4yncna A n B (A<B). Hantn cymmy Bcex uensix yncen ot A o B

BKNOYMTENBHO. PelwnTb 3afavy ncnonb3ysa UUKINMYeCKyto KOHCTPYKUMIO for.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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2. [laHa nocrnegoBaTernibHOCTb OTpuUATENbHbIX LerbiX Yucerl, OKaH4MBarLascs
NonoOXUTESIbHLIM ~ YyucroM. Hautm  cpegHee  apudmeTmdeckoe  BCEX  YuUcen
nocrnegoBaTenbHOCTU (6e3 yyeTa NoNoXUTENbHBbIM Yncna).

PewnTb 3agaydy Mcnosnb3ys LMKINYECKYH KOHCTPYKLUMIO While.

BapwuaHT 3

1. DaHbl gBa yncna A n B (A<B). Hantn cymmy kBagpaToB BCex LenbIX yncen oT A
Ao B BkrtounTensHo. Pelwntb 3agady Mcnonb3ys LMKINYECKY KOHCTpyKumto for.

2. [dana nocrnepoBatenbHOCTb M3 N uenbix 4ucen. [lepBoe 4yucno B
nocnegoBaTenbHOCTU YE€THOe. Hantm cymmy Bcex uaywmx nogpsa B Havane
nocrnegoBaTenibHOCTU YETHbIX YMCer. YCIrOBHbIWM OrnepaTop He UCNorb30BaTb

PewunTb 3agady Mcnosnb3ys LUMKINYECKY KOHCTPYKLMIO wWhile.

BapwuaHT 4

1. Hantn cpegHee apmndmeTtmyeckoe Bcex Lenbix yncen ot a ao 200 (3HayeHus a n
b BBogaTca ¢ knasmaTypbl; a< 200). PewwuTb 3agady WCMOnb3ysa LMKIIMYECKYHO
KOHCTpyKuuto for.

2. [JaHa nocnegoBaTeflbHOCTb M3 N BELLECTBEHHbIX YUCESN, HadMHawwasacs c
nonoxuTtenbHoro u4ucna. Onpefenutb, Kakoe KONMMYECTBO MOSIOXUTENbHbIX YuCen
3anncaHo B Hayarne nocrneaoBaTenbHOCTU. YCMNOBHbIN OnepaTtop He UCMOoNb30BaTh.

PewunTb 3agady Mcnonb3ys LMKINYECKYH KOHCTPYKLUMIO while.

BapuaHTt 5

1. Hantm cymmy Bcex uenbix umicen oT a o b (3HayeHus a n b BBOAATCH C
Knaeuatypbl; b 2a). PelunTb 3agadvy ncnonb3ys LMKIUYECKYo KOHCTpyKumto for.

2.[aHo uenoe 4ncno N (> 0), asnstoLieecs HeKOTOpoun cTeneHbto yncna 2: N = 27K,
Hantn yenoe uncno K — nokasaTtenb 3TOM CTENEHM.

PewwmnTtb 3agavy ncnonbays LUKINYECKYO KOHCTPYKUUIO while.

BapuaHT 6

1. Hantu cymmy kBagpaToB BCceX Lienbix Yncen ot a Ao 50 (3HayeHne a BBOAUTCA C
knasuatypbl; 0 <a<50). PelwunTb 3agady Mcnonb3ys LUMKIMYECKyo KOHCTpyKumio for.

2.[aHo uenoe uucrio N (> 1). Hantn HanmeHblwee uenoe yncrno K, npu KOTOpom
BbINoOsiHseTCA HepaBeHCTBO 5K > N.

PewunTb 3agady Mcnosnb3ysa LMKINYECKY KOHCTPYKLUMIO wWhile.

BapuaHT 7

1. llaHa HenycTas nocneaoBaTenbHOCTb LerbIX YACeS, OKaHYMBaOLWAACHA HYNeM.

Havntu:

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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a) CyMMmy BCex YMcen nocrefoBaTeribHOCTY;

6) KONMYecTBO BCEX Yncen nocnenoBaTefnlbHOCTU.

PewnTb 3agayvy Mcnonb3ys LMKINYECKYH KOHCTpyKuuto for.

2.[0aHo uernoe yncno N (> 1). Hantn Haubonbwee uenoe 4ncno K, npu KkoTopom
BbINONHsAeTCs HepaBeHCTBO 2K > N.

Pelwmtb 3agavy ncnonb3ys LUKINYECKY0 KOHCTPYKUnio while.

BapuaHT 8

1. NaHa nocnepfosaTenbHOCTb M3 N BewecTBeHHbIX 4ucen. [lepBoe 4yucno B
nocrefoBaTeNibHOCTU HeyeTHoe. HanTu cymmy Bcex uwaywmx nogpsg B Havane
nocrefoBaTeNlbHOCTU HeYeTHbIX YMcen. YCMNOBHbIN onepaTtop He Mcnonb3osaTb. Pewntb
3aja4vy Ucrnonb3ysa LUKIIMYECKYo KOHCTpyKuuio for.

2.[aHo uenoe yucno N (> 0). Vcnonb3ayss onepauuu geneHns Hauerno u B3ATUS
ocTaTtka OT AefleHUs, HaUTK KONMYeCTBO N CyMMY ero Lmdp.

PelwmTb 3aga4y ncnonb3ys LUKINYECKY0 KOHCTPYKUnIo while.

BapuaHTt 9

1. Cpegmn uncen 1, 4, 9, 16, 25, ... HanTn nepeoe 4ucrno, 6onbwee n. PewunTb
3aa4vy Ucnonb3ys LUKIIMYECKY0 KOHCTpyKuuio for.

2.Cpean uncen 1, 5 10, 16, 23, ... HaNTKM nepBoe 4ncno, bonbluee n. YCNoBHbIN
onepartop He UCNonb3oBaTb.

PewwmnTb 3agady ncnonb3ys LUKINYECKY0 KOHCTPYKUMio while.

BapuaHT 10

1. VI3BeCTHbI OUeHKM no cusmke kaxgoro u3 20 yvyeHukoB knacca. Onpefenuntb
CPEOHIO0 OLEHKY. PelunTb 3agady Ncnonb3ysi LMKNNYECKY KOHCTPYKUMIO for.

2.0aHo yucno A (> 1). BoiBecTn Hanbonbliee n3 uenbix Yncen K, ons KoTopbix
cymma 1 +1/2 + ... + 1/K 6yget meHbLue A, n camy 3Ty CyMMmy.

PewnTb 3agayy Mcnonb3ysa LMKINYECKY0 KOHCTPYKLMIO wWhile.

BapuaHT 11

1. N3BeCTHO COMNpPOTUBMEHUE KaXXOOro U3 3NeMeHTOB arekTpuyeckon uenu. Bce
aneMeHTbl CoeanHeHbl nocnegosaTenbHo. Onpefenutb obwee CONpPOTUMBIIEHME LIENW.

Pewntb 3agady nUcnosib3yd UMKIMMYEeCKY0 KOHCTPYKLUUIO for.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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2.[daHo uenoe uucno N (> 0). Hantm Hambonbuwee uenoe uucno K, ksagpaTt
kKoToporo He npeBocxoauT N: K2 < N. OyHKUMIO M3BMEYEHUS KBAOPATHOrO KOPHS He
NCcrnonb30BaTh.

PewnTb 3agaydy Mcnosnb3ys LMKINYECKYH KOHCTPYKLUMIO While.

BapuaHT 12

1. /3BECTHbI OUEHKM NO U3MKe KaKOoro ydeHwmka OByx knaccoB. Onpenenuntb
CPEOHIO OLEHKY B KaXaoMm knacce. KonmuyecTBO yyaluxcsl B KaXOOM Knacce
oanHakoBoe. PelwnTb 3agady Ucnonb3ysa LMKIMYECKYH KOHCTpyKuuto for.

2. BoiBegnTe Ha akpaH gns yicna 2 ero ctenenun ot 0 go 20

PelwmnTb 3aga4y ncnonbays LUKINYECKYO KOHCTPYKLUKUIO while.

BapuaHTt 13

1. B obnactn 12 panoHoB. N3BECTHbI KONMMYECTBO XUTenen (B Thica4ax YerioBek) un
nnowaab (B KM2) Kaxgoro pamnoHa. Onpegenntb CpeaHio MNMIOTHOCTb HaceneHus no
obnactn B Lenom. PelwumnTb 3agady UCnonb3ys LUKINYECKY0 KOHCTPYKUuto for.

2.Mown OoraTbin gaawowWwKa nogapun MHe oauMH Jonnap B MOW MepBbI OeHb
poxaeHus. B kaxabln eHb poXOeHUs OH yaBauvBarn CBOW NoAapok M nNpubasnsan K Hemy
CTOMbKO  AONNapoB, CKOMbKO JieT MHe MCMonHWNocb. Hanucate  nporpammy,
yKa3blBaloLLYyIO, K KaKOMY AHI0 poxaeHust nogapok npesbicut 100$.

PewunTb 3agavy ncnonbays LUMKINYECKY KOHCTPYKLMIO while.

BapuaHTt 14

1. OpgHokneToyHaa ameba kaxgble 3 yaca genutca Ha 2 knetku. Onpegenuts,
CKONbKO KrneTok Oypet uyepes 3, 6, 9, ..., 24 vaca, ecnum nepBoHavanbHO Obina ogHa
ameba. PelunTb 3agadvy NCnonb3ys LIMKINYECKY0 KOHCTPYKLUMto for.

2. BoiBecTn Tabnuuy 3HavyeHun coyHkumm y = -0.5x + x. 3Ha4YeHua aprymeHTta (X)
3a4alnTcsd MMHMMYMOM, MakCMMyMOM U waroM. Hanpumep, ecnn MMHUMYM 3aaH Kak 1,
Makcumym paseH 3, a war 0.5. To Hago BbIBECTM Ha 3KpaH M3ameHeHue x oT 1 go 3 ¢
warom 0.5 (1, 1.5, 2, 2.5, 3) n 3Ha4YeHNA PyHKLMA (Y) NP K2XKOOM 3HAYEHUM X.

Pewwmntb 3agavy ncnonb3ys LUKINYECKY0 KOHCTPYKUNIO while.

BapuaHTt 15

1. HayaB TpeHWpoOBKW, NbDKHUK B nepBbin AeHb npobexan 10 km. Kaxagbin
cnegylowun geHb OH yBenuumBan npober Ha 10% oT npobera npegblioywero OHS.
Onpepenutsb:

a) npober nbhkHUKa 3a BTOPON, TPETUH, ..., AECATLIN AEHb TPEHUPOBOK;

6) kKakon cymMapHbIin NyTb OH Npobexxan 3a nepsble 7 AHEW TPEHMPOBOK.
LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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PelwmnTb 3agayvy ncnonb3ys LMKINYECKY KOHCTPYKLMIO for.

2. Hantu cymmy n npousBegeHve ump, BBeAEHHOro uenoro yuicna. Hanpumep,
ecnu BBefeHo yucro 325, To cymma ero umdp pasHa 10 (3+2+5), a npomnssegeHue 30
(3*2*5).

Pelwwmtb 3agavy ncnonbays LUKINYECKY0 KOHCTPYKUnio while.

Bbi80o0b! u npedrnoxeHus o npodesiaHHoU pabome

CodepxxaHue omyema:

1.HanmeHoBaHme NpakTM4EeCKOro 3aHATUS;

2.Uenb 3aHATUS;

3.0TyeT O BbINOMHEHWM Ha Kaxabld 3Tan pasgena «CogepxaHue u nNopsaok
BbINOSTHEHUS 3aaHUAY;

4.Cnuncok ncnonb3yeMbiX UICTOYHMKOB;

5.BbiBOAbBI 1 NpeanoXeHus;

6.[ata n nognuck KypcaHTa 1 npenogaBaTtens.

Bonipocbi 0rnisi camornposepKu
1. Kakne Tunbl UMKNUYHBLIX BbIpaXeHun cywectsytoT B Python?
2. Kakown cnocobHocTblo obnagaet yukn for B Python?

3. Hanuwwnte cnHtakemc umkna while

MpakTnyeckoe 3aHATHe Ne25 PaboTta co ctpokamu B Python

Llenb 3aHsmus:

1. MNMo3HakoMuTbCA ¢ MeTogamm paboTbl CO CTPOKaMU
UcxoOHble OaHHbIe: TeOpeTUYeCKnin matepuan, nporpamma Python

CodeprxaHue u nopsidoK 8bINOIHEHUS:
1. N3yunTb TEOPETUYECKYIO YaCTb;

2. BbinonHuTb 3agaHus.

TeopeTnyeckasa 4acTb
Ctpoka — ©asoBbli TuUN, npeacrtaBnswowWmn wmn3 cebsa HensmeHsiemyto
nocrnegoBaTenbHOCTb CUMBOSOB; Str oT «string» — «CTpokay.

®yHKLUMN U MeToAbl paboTbl CO CTpoKaMm

PYHKUUA Unm HasHayeHue
mMeTon

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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S1+S2 KoHkaTeHauus (CnoxeHue CTPoK)
S1*3 [loBTOpPEHME CTPOKM
SJi] O6palleHne nNo NHaekcy
SJi:j:step] M3BneyeHue cpesa
len(S) [nvHa cTpoku

S.join(cnucok)

CoefgunHeHne CTpoK M3 nocriegoBaTenbHOCTU Str Yepes
pasgenurens, 3a4aHHbl CTPOKOM

S1.count(S[, i, j])

KONMMYECTBO BXOXAEHUIN NOACTPOKM S B CTPOKY s1. Pe3ynbtaTom
aBnseTcsa Yncno. MoXHO ykasaTb No3Muuio Havarna noucka i n
OKOHYaHMA MoncKa |

[start],[end])

S.find(str, lNounck noacTpokn B cTpoke. BoaBpalyaeT HoMep NepBoro
[start],[end]) BXOXOAEHNS nnn -1
S.index(str, Mownck nogcTpoku B cTpoke. Bo3Bpaliaet HoMep nepBoro

BXOXxOeHunsa unu BbisbiBaeT ValueError

S.rindex(str,
[start],[end])

lNounck noacTpokn B cTpoke. Bo3BpalyaeT Homep nocrnegHero
BXOXOeHunsa unu Bbi3biBaeT ValueError

S.replace(wabnoH,

3ameHa wabnoHa

3amMeHa)

S.split(cumBon) Pa3bneHune cTpoku no pasgenutento

S.upper() [MpeobpaszoBaHne CTPOKM K BEPXHEMY PETUCTPY
S.lower() MpeobpaszoBaHne CTPOKM K HDKHEMY PETUCTPY

Hwxe npuBegeHa nporpamMma, AeMOHCTpUpYOLWAs MCnonb3oBaHue YHKUUA |

MeToa0B paboThbl CO CTPOKaMMW.

’}. example_string.py - K\/laGoparopHeie Python\example_string.py (3.7.1)

Lallislls]

RO R

BB
js)

o oot

52 = ',s5l1+s2)
2
2 f

+ FCNOXEHME OEYVX CTPOR
print('s1l*3 = ",s51%3) FYMHOEEHME CTDOKM Ha 3, T.e.CTpOKa EBHEEIeTCA 3 pasa
print('sl[2] = ',s1[2]) #BHBOL SNEeMeHTa CTPOKM Sl ¢ MHOexcoM 2
print('s ;41 = ',s1[2:4]) fmusBnedUeHMe Cpesa CTIPOEM Sl HauMHas © MHOeKCa 2
#M SaxaHUMEAA MHIOSKcoM 4
print('s3.count = ",s3.count({s2)) #KONMMUECTED EXOEOSHMI NOoOCTpokM s2 B S3,
#E DESYNbBTATEe BHEEATECA UMCIO

print('sl.fin a''y = '",sl.find("a")) fnomMcr nogcTporM 'a' B cTpore sl

fpesynsTaroM OyIeT HOMEep NepEOIC BXOEISHMA
print('sl.index(''n'') = ',sl.index('n'))#0oMcK NogcTpokM 'n' B cTpoke sl

fpesynerTaroM SYIST HOMEpD NEPECDC BXOEISHMA
print({'sl.rindex("'n"") = ',Sl.rindex('ﬂ'))#noncx nogcrTpoxn 'a' B cTpoxe sl

fECSEpamasT HOMEp NOCIeIHEeTs BXORISHMA

print('s4.replace('"'Ox""',""2x""',2) = '",sd4.replace('0Ox', 'Ax',2)) #3ameHa wafncHa. Crpoxa 'Ox' - =zro mabiod

File Edit Format Run Options Window Help

fcTpoka 'Ax' - 3TO SaMeHa
#E cTpoke 4 NOCTIeNOBASTNLHOCTE 'Ox' OyOeT =aMeHeHa
#Ha 'Ax' c marom 2

""" ) = ',s83.5plit('*')) #pa=bueHne NO pa=ASIMTENDn *
'ysl.upper())#nepesol CHMMEONOE E EBEDXHWHA peIlMcTR
'ys5l.lower()) fnepeEol CHMMEOIOE B HMEHMHA DEIMCTD

v
Ln: 20 Col: 40

Mpumep nporpammel Ha Python
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File Edit Shell Debug Options Window Help

Python 3.7.1 (v3.7.1:2&60ec2c36a, Oct 20 2018, 14:05:1¢) [MSC w.19
1})] on win3Z2

Type "help™, "copyright", "credits™ or "license ()
=l

============= RESTART: K:\JlaGopaTopHue Python‘example string.py =
sl = IponaraHnoa

52 = CeHcallMAa

CepcanmMA*CeHcanMA* CeHocalMA* CeHoalma

s4 = OxOxO0OxAx

sl+sZ2 = IIponaragmaCeHCalUMA

s1*%3 = Iponaradnallponarannallponaradia

s1[2] = o

s1[2,4] = oaon

s3.count = 4

sl.find(a) = 4

sl.index(o) = 3

sl.rindex (o) = 9

sd . replace (Ox,Ax,2) = AXAXNONAX

s3.split(*) = ['CeHcammAa', 'CexcamMa', 'Cedcauma', 'Cedcanma']
sl.upper = I[IPOIATAHIA

sl.lower = nOpolaraHIa

L

for more infon

1]
(o)
|

Pesynbtat BbINOMHEHUS NpOrpaMmbl C MUCMNOMNb30BaHNEM (PYHKUMW M MEeTOAOB
paboTbl CO CTpOKaMm

Mpumep

BapuaHT 0

MposepuTb, BydeT nNu CTpoka 4uTaTbCA OAMHAKOBO CnpaBa HanesBo W cneea
Hanpaso (T. e. ABMSETCA N1 OHa NanuHAPOMOM).

PeweHue

CHavana BBegéM CTpOKy komaHgow: s=input('Beegurte cTpoky ').

3atem onpegenum rorumdeckyto nepemeHHyro flag v npucsoum en 3HadeHne
1: flag=1.

[Ona Havyana B BBEOEHHOM CTPOKE HYXXHO yaanutb npobenbl. [Ona artoro
BOCMOJIb3yeMCS LIMKIMYECKOM KOHCTPYKLMen for, KoTopas BbIMNOMHUTCSA CTOMNBbKO pas, Kakyto
nMeeT OnuHY CcTpoka. [AnuHy cTpoku onpegenum dyHkuuen len(s).

B Tene umkna dygem npoBepsTb crnegyroulee ycrosue: s[i]'="". [laHHoe nornyeckoe
BblpaxeHne BygeT UCTUHHO B TOM Criyyae, ecnv i-bli dNeMeHT CTPOoku He ByaeT paBeH
npobeny, Toraa BbINOMHUTCA KOMaH4a cnegytowasa nocne agsoetouns: string+=sfi].

K ctpoke string, koTtopas Obina obbsiBNeHa B Hadvane nporpammbl, Oyget

A06aBnATLCS NOCUMBOSIBHO CTPOKa S, HO yxxe 6e3 npobenos.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuUU Mo opuauHaly, xpaHsuwemycs 8 1C: Konnedx
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Ons npoBepkn CTPOKM Ha "nanuHOpomM"  BOCMONb3yeMCA  LMKINYECKON
KOHCTpyKuwuen for.

[nvHa nonoBWHbI CTPOKM HaxoauTCcs OeneHnem Haueno Ha 2.Ecnu konuyecTtso
CUMBOJIOB HEYETHO, TO CTOSLLMA B CepednHe He Y4uUTbiBaeTCH, T.K. ero cpaBHMBaeMas
napa - OH cam.

KonnyectBo MNOBTOPOB UMKNA paBHO ASIMHE MOMOBWUHBI CTPOKW. [NUHY CTPOKM
onpegenumMm dyHkumen len(s), rae aprymeHT BBeOEHHAsi Hamu CTpoka S. 3Has AOJIMHY
CTPOKWN, MOXHO BbIMUCIIUTL KOMMMYECTBO MOBTOPOB UMKNa. [Ans 3TOro LesIoMUCIEHHO
pasgenum AnvHy cTpoku Ha 2: len(s)//2.

[na 3agaHna guanasoHa Ongd uukna ucnonb3dyem yHkuuio range(), B KOTOpon
aprymMeHToM byaeT ABNATLCH NoroBUHA AnvHbLI CTpoku: range(len(s//2)).

for i in range(len(s//2)).

Ecnu cumBon ¢ nHOeKkcoMm i He paBeH "CUMMETPUYHOMY" CUMBOJSTY C KOHLIA CTPOKU
(kOoTOpbIA HaXO4MUTCA NYTEM UHAEKCALMM C KOHLA)

if s[i] != s[-1-i],

TOo nepemeHHon flag npuceameaetca 3HavyeHne 0 M NPOUCXOOUT BbIXOA U3 LMKNa
komaHaomn break.

[lanee, npy NOMOLM YCIOBHOM KOHCTPYKUMM if-else B 3aBUCMMOCTM OT 3HA4YeHUs

flag nn6o - 0, NnnBo -1 BEIBOAUTCH COOOLLEHME, YTO CTPOKa NasiMHAPOM, NMMbo HeT.

g=input ("ERegMTs cropoky \n')
flag=1
string="T"
i range (len(s)):
s[i]l=" ':
string+==s[1]
print (string)

i range (lenis)//2);
stringl[i]ll=string[-i-17:
flag=0

flag: print ("HandaopowM’)
print {"THe manMHOpoM')

Mpumep nporpammbl Ha Python

BeeguMTe CTpRoRY

a posa ylala Ha Jany asopa
aposayilanaHananya=opa
MNanmyunpoM

PesynbTaTt BbINONHEHNSA NPOrpaMmbl
3agaHua ansa caMocToATeNbHOW paboTbl (MO BapuaHTam)

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

[laHa cTpoka, codepallaa PYCCKOA3bIYHbIM TeKCT. HanTu KonmyectBo CroB,

HauMHatowmxecs ¢ 6yksbl "e

BapwuaHT 2

B ctpoke 3ameHuTb Bce pfBoeTouus (i) 3Hakom npoueHTta (%). lNogcuutatb
KONM4YeCTBO 3aMeH.

BapuaHT 3

B cTtpoke ypmanutb cumBOn TOYKy (.) M nogcuyuTaTb KOMMYECTBO YyAANEHHbIX
CVYMBOJIOB.

BapwuaHT 4

B cTpoke 3ameHuTb OykBy(a) 6ykBon (0). [logcymTtaTb KONMMYECTBO 3aMEH.
MoacunTaTh, CKOMBbKO CUMBOSIOB B CTPOKE.

BapwuaHT 5

B cTpoke 3amMeHUTb BCe 3arnaBHble OyKBbl CTPOYHbBIMN.

BapuaHT 6

B cTtpoke yganutb Bce BykBbl "a" 1 nogcyntTaTb KONMYECTBO yAaneHHbIX CUMBOJSIOB.

BapuaHT 7

[ana cTtpoka. [lpeobpasoBaTb €€, 3amMeHMB 3Be3godkamum Bce OykBbl "n",
BCTpeyvarLmecsa cpeam nepsblx N/2 cumMBonoB. 34eCkb N - AfiMHa CTPOKM.

BapuaHT 8

[laHa cTpoka, 3akaH4YMBatoLLascsa TOYKON. [logcumTaTth, CKOMNbKO CrOB B CTPOKE.

BapuaHTt 9

OnpepgenuTb, CKONbKO pa3 B TEKCTE BCTpeYaeTcs 3aaHHoe CrnoBo.

BapuaHT 10

[laHa cTpoka-npeanoxeHue Ha aHrnuMnUCKoMm A3blke. NMpeobpasoBaTb CTPOKY Tak,
4YTOBbI KAXXA0€E CNOBO HAYMHANOCh C 3arnaBHON OyKBbI.

BapuaHT 11

[aHa cTtpoka. Nogcumtatb camyo ASIMHHYIO NocrnegoBaTenbHOCTb NOAPSA NOYLWMX
OykB «H». [MpeobpasoBaTb ee, 3aMeHNB TOYKaMN BCE BOCKNMLATENbHbIE 3HAKM.

BapuaHT 12

[aHa cTpoka. BeiBeCcTu BCe crnoBa, okaH4ymBatoLimecs Ha BykBy "s".

BapuaHT 13

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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[aHa cTpoka CMMBOSMOB, Cpeau KOTOpbIX €CTb OfHa OTKpbIBawLWAAcAa W ogHa
3aKkpblBatoLanca ckobkn. BelBeCTu Ha aKpaH BCe CMMBOIbI, PACMOSIOXXEHHbIE BHYTPU 3TUX
CKOOOK.

BapuaHT 14

[aHa cTpoka. BbiBecTn Bce cnoBa, HauuHawwmeca Ha 6yksy "a" u cnoBsa
oKaH4mBatoLmecs Ha bykay "a".

BapuaHTt 15

HaHa cTpoka TekcTa. MNogcuntatb KOoNM4ecTBO BYKB «T» B CTPOKE
Bbi8o0bi u npedrnoxeHus o npodesiaHHoU pabome

CodepxaHue omyema:

1. HanmeHoBaHMe NpakTUYecKoro 3aHATUS;

2. Llenb 3aHaTug;

3. OTyeT O BbLINOMHEHMM Ha Kaxabln 3Tan pasgena «CogepxaHue u NopsaaokK
BbINOMHEHUS 3a4aHNAY

4. CnncoK Mcnonb3yemblX NCTOYHUKOB;

5. BblBOObI M NPEANOXEHUS;

6. [ata u nognuck KypcaHTa v npenogaearensi.

Bornipocsi 0n1si camorposepku

1. UT0 HasbiBaeTcsa cTpokon B Python

2. Mepeuncnute yHKUMM 1 MeToabl paboThbl CO CTPOKaMM.
3. [insa vero cnyuT yHkuma S.split?

4. [Ins yero ncnonb3yetcs yHKkuna range()?

MpakTnyeckoe 3aHaTMe Ne26 Pabota co cnuckamu, KopTexamu, croBapsimMu.
Onepauum Hag cnuckamm B Python
LUenb 3aHATUA: 3ydeHMe TEKCTOBbLIX CMIMCKOB, KOPTEXeW 1 crioBapen B Python.

UcxodHble OaHHble: TeopeTUYecKMin matepuarn, nporpamma Python

CodepxxaHue u rnopsiOoK 8bINMOSTHEHUS:
M3yunTb TEOpPETMYECKYIO YacTb

BbinonHnTb 3agaHus

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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TeopeTnyeckasa 4yacTb

YacTto Ham HYXHO JepXaTb MHOro ofHoobpasHbIX OaHHbIX B OAHOM dpamnne,
Hanpumep, CrUCOK YYEHWKOB Komsemka unm Homepa TenedoHOB B CrpaBoYHuKe. B
Python Takne Habopbl 4aHHBIX MOXXHO OPraHM30BbIBaTb B CMIMCKM, KOPTEXN U CrIOBapw.

Cnucok (list) — 31O cTpykTypa, cocTosiasi U3 3fIeMEHTOB, PacCroOSIOXKEHHbIX B
onpegerneHHoM nopsgke. Kaxgomy anemMeHTy cOOTBETCTBYeT HOMep (MnvM WHAEKC), Mo
KOTOPOMY K HEMY MOXHO 0BpaTtuTbcs. [na co3gaHust cnucka B KBagpaTHbIX ckobkax ([])
Yyepes 3anaTyo NepedncnaTcsa Bce ero afieMeHTbl. Hanpumep, cosgagum Cnvcok YreHoB

CBOEW CEeMbM:

>>>myfamily=['father',6 'mother', 'sister', 'brother']

Mporpamma Ha Python Pesynbrat BbIBOJA HA IKpaH
myfamily = ['father', 'mother', Hello father
'sister', 'brother'] Hello mother

item myfamily: Hello sister
print('Hello', item) Hello brother

B naHHOM cny4yae Haw cnvcok ByaeT XxpaHuTbcd B nepemeHHon myfamily.

Korga cnncok cos3gaH, MOXHO HanucaTb nporpammy Ans paboTbl ¢ 3TUM cnvckom. K
npumepy, Hanuwem NpUBETCTBUE AN1S KaXKO0ro U3 YNeHOB CEMbU, UCMONb3YS LIMKIT:
Kaxabln anemMeHT cnvcka MMmeeT CBOM Homep (MHAekc). Hymepauus anemeHToB

Ha4ynHaeTCcda C Hyns:
a=["Angpeii”, "Bepa", " Tama", "Koasa", "IOpa"]
0 1 2 3 4

AHOpen | Bepa | Hawa | Kona | KOpa
a[0] a[1] a[2] a[3] | al4]

C KaxgblM 3N1IEMEHTOM CMNCKa MOXHO pa6OTaTb oTAesIbHO:

a = [“AHﬂpeﬁ”, "Bepa", Ilﬂamall, IIKO‘}]HII, "IOpa"]
print(a[2])

BbiBoa: Odawa
Cnucok MoXeT cogepxaTb pasHble Tunbl 0O0bekToB. B oauMH M TOT Xe CnMcok

OOHOBPEMEHHO MOXXHO BKITHO4aTb CTPOKKU, YMCna, 00BbeKThI APYyrnx TunoB AaHHbIX:

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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objects=[1,2.6, 'Hello' 6 True]
Cnuckn MoXxHo CKnagbiBaTtb, TOrga HOBbIV CMUCOK 6y,qu cogepXxXaTtb afieMeHTbl N3

060MX CMNCKOB:
x =11, 2, 3, 4]
y=15,6,7, 8]
z=x+yprint (z)
Pesynbtat: [1,2,3,4,5,6,7, 8]

Co cnuckamu MOXHO AenaTb MHOIO pa3HbiX onepauun:

A’= [11' 2! 3/ 4’ 5! 6( 7f 8]

MNpoBepnTb, COQEPHUTCA NN . ;
. ' t (2 in A
XinA 3NEMEHT X B crincke A. g int { T )
BosepataeT True unu False i
True
A=1[1, 2, 3, 4, 5, 6, 7, 8]
min(A) HainT HaumeHbLWI 3NemMeHT print (min(a))
B cnucke A. PesynrmamT:
1
A=11, 2, 3, 4, 5, 6, 7, 8]
max(A) Halit HaubonbLwnm anemeHT print (max(A))
B cnucke A. PesynwsrTamT:

8

DYHKUMA HAXOXKAEHUA ANUHBbI cnucka len(a):
a =["'fénoko", "baHaH", "pywa"]
x = len(a)
print(x)
PesynbTaTt:3
CopTupoBka cnucka. ®yHkums sorted(a):
Mo Bo3pacTaHuto:

animals = ["koT", "ex", "cobaka", "6apcyk"]
animals = sorted(animals)

print(animals)

BbiBoA;:

['6apcyk’, 'ex', 'koT', ‘cobaka']
MoyGbIBaHMIO:

a =[5, 65, 14, 700, 8]

a = sorted(a, reverse = True)

print(a)

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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BbiBona;:
[700, 65, 14, 8, 5]

CnocoObl BbIBOAA CNUCKOB
1)C nomouwbro pyHkyuuprint():
b =[17, 409, 88]

s=[f,g’,r, a]
print(b)
print(s)
BbiBoAa:
[17, 409, 88]

[f.g.r.a]

2) Bbi800 Kkaxdoe20 arieMeHma criucka rno omaoesibHocmu:
a = ["Anpgpen", "Bepa", "fawa", "Konga", "FOpa"]

fori in range(5):

print(afi])

BbiBoa;:

AHppen

Bepa

Oawa

Kons

Opa

3)Bbi800 Kax0o20 areMeHma criucka noomaoesibHocmu 8 O0OHOU CMPOKe:

a = ["AHgpen", "Bepa", "[dawa", "Kona", "Opa"]
fori in range(5):

print(afi], end =" ")

BbiBOog

AHppen Bepa Oawa Kons HOpa

4) Bbi800 anemeHmMos criucka 6e3 obpaweHusi K UHOeKcaM 351eMeHMmMos:

fruits = ["A6noko", "banan", "lpywa"]

for x in fruits:

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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print(x, end =" ")
BbiBoa
fA6noko baHaH Npywa
KopTtex (tuple), kak wn cnucok, npegcrtaBnseT cobon nocrnefoBaTeNibHOCTb
anemeHToB. O4HAKO XpaHALWMEcs B HEM 3NEMEHTbl Hemnb3a U3MeHATb, A06aBnaATb Mnu
yoanate. [na co3gaHus  KkopTexa WUCMonb3YKTCHA  Kpyrible CKOBKM, B KOTOpble

nomMeLwarTCd ero 3Ha4eHund, pasgerieHHble 3anAaTbiMn.

user=('Timur',23,1.10.1998)
print (user)
B kopTexax ygobHO XpaHuTb CBOMCTBaA OOBLEKTOB, HanNnpumMep, UMsi, Bo3pacT, AaTy

poxaeHus. Ecnu BOPYl KOPTEX COCTOUT M3 OAHOIo 3rnemMeHTa, To nocne eaumHCTBEHHOro

AJIEMEHTA KOpTEXa HeobXoaAMMO NOCTaBUTb 3anATyto:

user=('Tom',)
Crnoapu (dictionary) — 9TO CTPyKTypa [AaHHbIX, B KOTOPOW KaXKAblA 3NIEMEHT

BMECTO MHAOEKCa UMeeT yHI/IKaJ'IbeII7I KoY. SnemMeHTbl cnopapa MOXHO U3MEHATDb. ﬂ,J'IFI

co3aaHus crnoBaps UCronb3yTcs urypHble ckobku ({}):

dictionary={xksnwul : sHaueHunel , kiawu2 : 3HaUeHNeE?, ...}
Cosgagnm cnosapb nog umeHemmycollege:
mycollege = {'4kurs':'Awnna, Kupwman, Pavel',

'3kurs': 'HUrops, Oaer,Oabra' }
B atom crnoBape B Ka4dectBe Knoyen MCNOJIb3YKOTCA Ha3BaHUA KraccoB, a B

KayecTBe 3Ha4YeHUN — UMeHa TeX, KTO YYUTCA B 3TUX KIaccax.

B cnoBapb MOXXHO Ao0aBuTb 3Ha4YeHne, NOMETUB €ro HOBbIM KIHOYOM:

mycollege['2kurs']='Elena, Ajuca, /luma’

print (mycollege)
PesynbTar:
{'4kurs': 'Aunna, Kupuiaa, Pavel',6 '3kurs':

'Uropsb , Ouier, Oasbra' , '2kurs' : 'Elena, Auuca, /Iuma}
YT00ObI U3MEHUTb 3HAYEHNE AnemMeHTa, HY>KHO npunaaTtb ero Krio4yy HoBoe

3Ha4YeHune:

mycollege = {'4kurs':'Auuna, Kupwui, Pavel',
'3kurs' : 'HUrops, Oaer, Oabra' }
mycollege| '3kurs']="'Matvei, Taus, Csera'

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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print (mycollege)
PesynbTar:

{'4kurs' : Auna,Kupwui,Pavel', '3kurs': 'Matvei,Taus,Csera'}
|/|CI'IOJ'Ib3yFI UMKNfor,MOXXHO BbIBECTU HA 3KPaH TOJIbKO KMO4YKU ClioBaps.

foriinmycollege:
print (i)
PesynbTar:

4 kurs
3 kurs

Mnn BbIBECTM TONBLKO 3HAYEHMUA crnoBaps:

foriinmycollege:
print (mycollege[i])
PesynbTar: Anna , Kupwunn, Pavel

Matvei, Tansi, CBeTa

3agaHuAa Ansa caMoCTOATENbHOrO BbINOSIHEHUA:
3adaHue Ne1
Cospatb cnmMcok cBouX NOBMMbIX GunbMoB. BeiBECTM cnncok Tpemsi cnocobamu:
a) B CTPOYKY; ©) B cTONGUK; B) B CTPOUKY Yepes 3andaTyio.
3adaHue No2
Beectn c knaBmatypbl cnmcok gamunui 10 -t nucatenen. OTcopTMpoBaTb
CMUCOK B andaBUTHOM NOPSIAKE U BbIBECTU €r0.
3adaHue Ne3
Cos3gatb cnncok cBoux nobumbix neceH. OTCoOpTUPOBATL CMMCOK B andaBUTHOM
nopsiake 1 BbIBECTU ero. HanTtu onvHy cnmcka v BbIBECTU pe3ynbTaTt Ha 3KpaH.
3adaHue Ne4
Cospgante crnoapb «Pbibbly», a ero anemeHTbl pasgenute Ha 3 Buaa:
«peYHble», «03epHbIE» N «MOPCKME pPbiObl». BbiBeauTe Ha 3KkpaH cHavana TOmnbKo
Krnto4yun, a NoTOM 3fIeMEHTbI CrioBaps.
3adaHue Neo5
[o6aBnTb B OaHHbIA croBapb «PbiObl» KIOY «OKeaHu4Yeckuey, 3anofiHUTb ero u

BbIBECTWU HA 3KpaH OBHOBIEHHbIN cnoBapsb.

Bbi8o0bi u npedrnoxeHusi o npodesiaHHoU pabome

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

1. HanmeHoBaHMe NpakTUYECKOro 3aHATUSA

2. Uenb 3aHaTus

3. OTyeT O BbINOMHEHMM Ha Kaxabln 3Tan pasgena «CogepxaHue u NOPAOOK
BbIMOSIHEHUS 3a4aHNSA»

4. Cnucok ncnosib3yemMblX MCTOYHUKOB

5. BbIBOAbI U NpeanoxeHus

6. [HaTa n nognucob KypCaHTa 1 rnpernogaBarterns

Bonipocbi 0nisi camonposepKu

UTto Takoe cnucok, kopTex, cnosapb B [MuToHe?

Kak cospatotca cnuckm?

Kakune onepaumm MOXHO Npon3BoAUTb CO cnnckamm?
Kakue cywiecTtBytoT cnocobbl BbiBOAA crivcka?

Kak 3anucbiBaeTtcs (byHKLl,I/IFl onpepneneHna arnHbl cnncka?

o g bk~ wbd e

Kak oTcopTnpoBaTtb CNm1COK?

MpakTuyeckoe 3aHaTUe Ne27 dyHKUMK U npoueaypbl B Python

Lenb 3aHamus:

1. N3yyeHne npoueayp n pyHkumin B Python.

2. 3HaTb - CMHTaKcuC npouenyp 1 dyHKUMIA, Nnpoueaypa ¢ napaMeTpoM, NokasbHble
1 rnobarnbHble NepeMeHHbIE;

3. YMeTb - NPUMEHATb CUHTaKCMC npoueayp W (OYHKUUMW nNpu  COCTaBreHUn
nporpaMmmbl;

4. BnageTb - OCHOBHbIMW HaBblkamu paboTbl C PYHKLUMAMKU U Npoueaypamu.
UcxoOHble OaHHbIe: TeOpeTUYeCKNin Mmatepuan, nporpamma Python

CodepxxaHue u rnopsiOoK 8bINMOSTHEHUS:
1. N3yunTb TEOPETUYECKYIO YacCTb;

2. BbinonHuTb 3agaHus.

TeopeTnyeckasn 4yacTtb

NMopanporpamMma - 3TO MMEHOBaHHbLIM (PparMeHT NporpamMmbl, K KOTOPOMY MOXHO
obpaTuTbCA 13 Apyroro Mecta nporpamMmmbi.

MoanporpaMmmbl AeNATCA Ha ABe KaTeropun: npouenypbl U yHKUUN.

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

PaccmoTpum crHTakcuc npoueaypsi:

def umsa npouenypbl(Cnvcok napameTpos):

Cuctema Komanpg

Ana onpegeneHvs npoueaypbl MCNonb3yeTcsa knovesoe crioBo def, 3atem
yKasblBaeTca MMS npouenypbl M B cKobkax €€ dopmarbHble napameTpbl, €Cnn OHU
npucyTcTBytoT. [locne ctaBuTCA ABOETOYME M CO crefylouen CTPpOoKM C OTCTynom B 4
npobena ykasblBalOTCS KOMaHAbI.

Mpouenypa — BcnomMmoraTersnbHbIN anropuTM, BbINOMHAKOLLMA HEKOTOPbIE ENCTBUA.

Mpouenypa pormkHa ObITb onpefeneHa K MOMeHTy €€ Bbi3oBa. OnpepgeneHuve
npoueaypbl Ha4MHaeTcst co cnyxebHoro cnosa def.

Bbi30oB npoueaypbl OCyLLeCTBNAETCS N0 ee UMEHN, 3a KOTOPbIM CreayloT Kpyrible
ckobkun, Hanpumep, Err().

B ogHon nporpamme MOXeT ObiTb CKOMbKO Yro4HO MHOMO BbI3OBOB OAHOW N TOW Xe
npoueaypsbl.

Mcnonb3oBaHue npouenyp cokpaliaeT KOA U MnoBbIwaeT yaobo4ymTtaeMocTb.

Mpouenypa c napameTpamu.

Kak ncnonb3sytorcsa B Python napameTpbl npoueaypbl, paCCMOTPUM Ha nNpumMepe.

Mpumep.

HanucaTtb npoueaypy, KoTopasi neyaTaeT pa3 yka3aHHbI CMMBOM (BBEAEHHbIN C
KnaBuaTypbl), KaXXabli C HOBOW CTPOKN.

def printChar(s):

print (s)
sim = input('BBeanTe cumeon')
printChar(sim) # nepBbIv BbI30B, BbIBOA BBE4EHHOIO CUMBOIIa

printChar('*') # BTOpoW BbI30B, BbIBOA *

printChar (3] :
print (3]
Zim = input (' BEEOHTE CHMBOI: r]
printChar (sim) # HOEepBEMH BHS0E, BHEOL BESISHHODD CHMEBOJIS
printChar('*') # BTOpOM BH=0E, BHEBEOL ¥
g
BEEOMTE CHMBONI: 41
41
*
MmoGanbHas nepemMeHHast — €CnNM €N MNpPUCBOEHO 3HayYeHWe B OCHOBHOW

nporpamme (BHe npoueaypsbl).

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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JNlokanbHaa nepemeHHas (BHYTPEHHSS1) M3BECTHA TOMbKO Ha YpPOBHE npouenypbl,
06paTUTLCA K HEW M3 OCHOBHOW NporpaMmmbl 1 U3 Apyrnx npoueayp Henb3s.

MapameTpbl npoueaypbl — fOKarnbHbIE NEPEMEHHbIE.

2. NMpumepbl UCNONb30BaHUA NOKaNbHbIX U FMo6anbHbIX NepPeMeHHbIX.

Mpumep 1.

X = 3 # rnobanbHas nepemeHHas

defpr(): # npouenypa 6e3 napameTpoB

print (x) # BbIBOA 3Ha4YeHMs rnobanbHOW nepemMeHHon

pr()
¥ = 3 # rpnmofankHAaA OepeMeHHAA
def pri{): # ODpousngyvpa A= mapaMeThoOE
print () # BHBEOI SHAaUeHMA DNIORSIEHON IIepeMeHHOHR
pril
. Python 3.4.1 Shell
File Edit Shel Debug Options Windows Help
Python 3.4.1 (v3.4.1l:c0e31le0l10fc, May 18 2014, 10
tel)] on wini3z
Type Tcopyright™, "oreditcs"™ or "license ()™ for mor
e SEEES=S=S========================== RESTJ"LRT =====
]
3
]
Mpumep 2.

x = 3 # rnobanbHas nepemMeHHas
defpr(a): # npouenypa c napameTpom
print (a) # 4

pr(x) # nepegada napametpa rnobanbHOM nepemeHHou (3)

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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T Python 3.4.1: ex_procedure 3. py - C:/fDocuments and Settings/5t
File Edit Format Run  Options  Windows Help

x = 10 # pnobankpHad OepeMeHHAA
def prila): § mOpousngypa © DapaMeTpoM
print f(a) # 4
pPri(x) # nepemsus mapaMeTpa DNICDANEHOH NepeMeHHON

E python 3.4.1 Shell
File Edit Shel Debug Opktions wWindows Help

(3]

Python 3.4.1 (v3.4.1:c0e3l1le0l0fc, May 15 2014, 10:3
tell] on winiz

Type "copyright™, "credits"™ or "license() ™ for more
Frr SESSS=sssssssssssssssssssss=s=s===== RBEITART =======

CyuuxﬁsyeT BO3MOXHOCTb WM3MEHUTb 3HadeHue rrnobdanbHomn nepemeHHoM (He

cosfaBas fiokanbHyo). B npoueaype ¢ nomoulsto crnosa global:

x = 3 # rnobanbHasa nepeMeHHas

defpr(): # npouenypa 6e3 napameTpoB

globalx

X = pow(x,10)

print (X) # BbIBO4 M3MEHEHHOro 3Ha4YeHus rnobanbLHON NnepemMeHHoNn

pr()

T Python 3.4.1: ex_procedured. py - C:\Docume
File Edit Format Run  Options  Windows  Help

¥=3 # pnoRalrHad NepeHMeHHSA

print (' HaganerHos ZHauUeHHE: ' X]

def pri): # npousnyps Bes napaHMeTpoE
global x

X=pow(x, 10)
print [('HM3MeHEHHOE SHaueHHe: ', X)
pr(]

¥ Python 3.4.1 Shell
File Edit Shel Debug Options ‘Windows Help

Python 3.4.1 [(v3.4.1:c0e31le0l10fc, HMat
tel)] on win3Z

Type Toopyright™, Toredits™ or "licen:
»r» SS============================== ]
i

HausanmrHOS SHAaUSHME:! 3

HMzmMenéuHoe SHaUeHMe: 59049

Frr

3. DyHKUUN.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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®dyHKUMA - nognporpamMma, K KOTOPOMY MOXHO 0OpaTuUTbCA M3 OpYyroro mecrta
nporpaMmmsi.

Ana cosgaHua yHKUMKM ncnonb3yetca krwodveBoe crioBo def, mocne kotoporo
YKa3blBaeTCA UMSA N CMNCOK apryMeHTOB B KpyrfbiX ckobkax. Teno yHkumMm BbigenseTcs
TaKKe KakK Teno ycnosus (Mnu Lmkna): YeTblpbms npobenamu.

PaccmoTpum cuHTakcuc oyHKLUK:

def umsa dyHkuun(Cnucok napameTpos):

Cuctema KomaHpg
return BbipaxeHue

Yactb yHKumMn a3bika Python aBnaiTcsa BCTPOEHHbIMU OYHKLUMSMKM, KOTOPble
obecneyveHbl CMHTaKCMCOM caMoro a3blka. Hanpumep, int, input, randint.

PaccmoTpum npumep co3gaHns nonb3oBaTeNbCKUX OyHKLNIA.

Mpumep 1.
Bblumcnuts cymmy undpp vmcna.
defsumD(n): # onpegeneHne pyHKUUKN C NapamMeTpom
sumD =0
while n!=0:
sumD +=n % 10
n=n//10
returnsumD # Bo3BpaT 3Ha4YEHNA PYHKLUK

# OCHOBHas nporpamma

print (sumD(int(input())) # BbI30B PyHKLMN C NapamMeTpoMm

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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def sumD(n) : # onopegeleHMe GTWHRIMM © ISpSeTHOM
suntna = 0O
while n'= 0O:
Sunma += n % 10
n=n//10
return summa # BOSEPAT SHAUSHMA PVHRIIMH
# OCHOBHA&A OpODpans
print (sumD (int (input{)1)1)) # BHZ0E (VHREIMH ¢ OapSHeTpOM

. Python 3.4.1 Shell

File Edit Shel Debug Options Windows Help

Python 3.4.1 (v3.4.1:c0e3lle0l0fc, May 18 2014, 10:35:22
tel)] on win3:Z

Type Mocopyright®™, "ecredits"™ or "license ()" for more infc
Fry SE==s=s=s=s=s=====sss================= REZTART ===========
i

123456789

45

i

BapwuaHrT 0.

1. OI'Ipe,D,eJ'II/ITb, ABIAKOTCA MU TPpU TPEYrofibHMKa paBHOBEJTMKUMN. D,J'II/IHbI CTOpPOH

BBOOWUTb C KraBuaTypbl. ﬂ,ﬂﬂ noacyéTta nnowagu TpeyroryibHUKa UCnosib3oBaTb (*)OpMyJ'Iy

epoHa. B

blYMCreHne nnowaan oPopMnTb B BUAE DYHKLMKU C TpeMs napamMeTpamu.

dopmyna NepoHa:

S=Jp(p-a)p-b)p-c).

ede p =

a+b+c

PelwweHune:

Hh

ort math

s{®,v,2):

p=(x+y+tz) /2
s=math.sgrt (p* (p—x) * (p-v¥) * (p—2) )
return s

A=[]

or 1 in range (3):
print ('Beegure CoTO
a=int (input('za:"))
b=int (input({'b:"'})

1)
1)

poHEl ',i,'-D0 TpeyTDoNbHMEA: ')

c=int (input('c:'
A.append(s{a,b,c
or 1 in range(3):
print {'Inomank

£ A[O]==A[1]:
1 A[O]=—=R[Z]:
print (' TpeyTolbHMEM paBHOBEIMEME ')
se: print('TpeyrolbHMEM He pPAaBHOBSIMEHME')

fl, "—To TpeyronwHEMea {:.2f}'.format (A[i]})

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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BEEenMTe CTOpOHE [ -0 TpeyIDolbHMED:
a:3
b:4
c:5
BEEeoMTe CTOPROHE 1 -0 TpeyIDolIbHMED:
a:6
b:7
c:f
BEeIuTe CTOpOHE 2 —-D0 TReyIDoJbLHMKA:
a:59
b:10
c:1ll
[Inomalk 0 —-ro TpeyrolnbHMxa ©.00
[nomane 1 -ro TpeyronbHMxa 20.33
[lnomals 2 —-I'o TpeyloldbHMEa 42.43
TpeyTOIEHMKEM He DABHOBSIIMEME

2. Beectn ogHOMepHbIM MaccuB A anivHon m. [NoMeHATb B HEM MecTaMu nepBbin U
nocrnegHun anemeHTbl. [JnnHy maccuBa M ero 9anemMeHTbl BBECTU C  KnaBuaTypbl. B
nporpamme onucaTtb nNpouenypy AN 3aMeHbl 3fIEMEHTOB MaccuBa. BbiIBeCTUM UcxoaHble U

noJiydyeHHbl€ MaCCUBbI.

PelueHne:
ef zam(X):
tmp=X[0]
X[01=X[len(¥X)-11]
X[len(X)-1]=tmp
A=[]
m=int (input ('BeeguTe OnMMHY MaccHMEa: ') )
for i in range (m):
print {'Beegure ',i, 'smeMedT MaccHEeEa')
A.append(int (input () ))
print (&)
zam (&)
print (&)
BEeOoMTe ONMMHY MaccHMBa:h
E'lE-e,H,I-'I'I‘e 0 sremedT MaccHueBa
1]
BeemuTe 1 SIeMeHT MacCHMBA
1
E-E-E.',I[,I-'I'I'e 2 saemMeHT MaCcCHMEAR
2
BeeouTe 3 SISMeHT MacCoHMEBA
3
BeemuTe 4 SJIeMeHT MaCcCHMEA
4
[0, 1, 2, 3, 4]
(4, 1, 2z, 3, 0]

BapVIaHTbI 3a4aHUN ANA CaMOCTOSATENIbHOrO BbIMOJIHEHUS

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
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BapwuaHrT 1.

1. CocTtaBuTb nporpamMmy AN BblMUCMEHUS NNOWaAn pasHbIX reoMeTpU4ecKmx
curyp.

2. [laHbl 3 pas3nuyHbIX MaccmBa LerblX Yucen (pasmep Kaxaoro He npesbiwaeT 15).
B kaxxgom maccuse HanTu CymMMy 95IEMEHTOB U CpefiHeapumMeTnyeckoe 3HadeHmne.

BapwuaHrT 2.

1. BblumcnuTb nnowagb NpaBUbHONO LWECTUYrofibHUKa CO CTOPOHOM a, UCMOoSb3ys
nognporpamMmy Bbl4MCNEHUS NIoWaan TpeyronbHuUKa.

2. [Monb3oBaTenb BBOOAMT [BE CTOPOHblI TpeX MNPAMOYroSfibHUKOB. BbiBECTU UX
nnowagu.

BapwuaHT 3.

1. OaHbl KaTeTbl OBYX MNPAMOYrOfbHbIX TPEeyrofibHUKOB. Hanucatb yHKLUM0
BblYMCNEHUS ANWHBI TUMNOTEHY3bl 3TUX TpeyrofibHMKoB. CpaBHUTL U BbIBECTU Kakas M3
rmnoTeHys 6onblue, a Kakas MeHbLLUE.

2. [MpeobpasoBaTb CTPOKY Tak, 4YTOObI OyKBbl Kagoro crnosa B Hen Obinu
OTCOPTUPOBAHbLI MO andaBuTy.

BapwuaHrT 4.

1. Janbl age gpodu A/B n C/D (A, B, C, D — HaTtypanbHbie uncna). CoctaButb
nporpammy geneHna gpobu Ha gpobb. OTBEeT A0MMKeH ObiTb HecokpaTuMon Apobblo.
Wcnonb3oBaTb nognporpammy anroputma Esknuaa ansa onpegenexus HOL.

2. 3apaHa oKpyxHOCTb (x-a)2 + (y-b)2 = R2 n Toukn P(p1, p2), F(f1, f1), L(11,12).
BbISICHATE M BbIBECTU Ha 3KpaH, CKOJIbKO TOYEK JIEXUT BHYTPU OKPY>XHOCTU. [MpoBepkKy,
NEXUT NN TOYKa BHYTPU OKPY>XHOCTU, 0OOPMUTL B BUAE Npoueaypsbl.

BapwuaHT 5.

1. Oanbl age gpodu A/B n C/D (A, B, C, D — HaTypanbHble yucna). CoctaButb
nporpamMmy Bbl4MTaHWUS M3 nepBon Apobu BTopon. OTBET AomkeH ObiTb HECOKpaTUMOWN
Apobblo. Ncnonb3oBaTtb nognporpammy anroputma Esknnaa ansa onpegenenuna HOL,.

2. Hanuwwute nporpammy, KoTopasi BbIBOAUT B OAHY CTPOYKY BCe Aenurtenmu
nepegaHHOro en Yyncna, pasgenss ux npobenamu.

BapwuaHrT 6.

1. CocTtaBuTb Nporpammy HaxoxaeHus Hambonbwero obwero aenutena (HOLO) n
HanmeHblero obuwero kpaTtHoro (HOK) pgByx HatypaneHbix uucen HOK(A, B) =
(A*B)/HO[L(A,B). Ucnonb3oBaTb nognporpammy anroputma EBknupga gns onpeneneHus
HOL.
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lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx




KMPK BIrAP® ®I'6OY BO «KI'TY»
MO-35 02 10-00[.12.1M3

NHPOPMATUKA | C.208/211

2. CoctaBuTb NporpaMmmy BbIYMCIIEHMS NMOWAAN BbINYKIOrO YeTblpeXxyrofibHuKa,
3a4aHHOro ANMHaAMM YeTbIpeX CTOPOH 1 AnaroHanu.

BapuaHT 7.

1. Oanbl yucna X, Y, Z, T — AnvHblI CTOPOH YeTbipexyrofibHuka. Beluamcnute ero
nrowanb, ecnvm yron mMexay crtopoHamu gnvHon X n Y — npsmoun. Mcnonb3oBaTb ABe
nognporpamMmbl  ANs  BbIMUCIEHUSA  NNowagen: MNpAMOYrofibHOro  TpeyrofibHuka W
NPAMOYrofibHUKA.

2. Hanuwwnte nporpammy, KoTopas nepeBoguT nepefaHHoOe en HeoTpuuaTenbHoe
uenoe ymcro B 10-3Ha4YHbIN BOCbMEPUYHBIN KO, COXPaHUB NUANPYOLME HYMN.

BapwuaHrT 8.

1. Hantn Bce HaTyparnbHble 4ucra, He MNpeBOCXOAsdline 3afaHHOro n, KoTopble
AEeNATCA Ha Kaxayt nu3 cBoux umdp.

2. BBecTtn ogHoMepHbIn MaccmB A gnnHon m. NoMeHATbL B HEM MecTamMu NePBbIn U
nocrnegHun anemeHTbl. OnNuHy mMaccuMBa M €ro 3anemMeHTbl BBECTM C KnaBuaTypbl. B
nporpaMmme onucaTtb nNpoueaypy AN 3aMeHbl 3fIeMeHTOB MaccuBa. BbiBeCTU UCXogHbIe n
Nnosly4eHHble MacCcuBbl.

BapuaHT 9.

1. I3 3agaHHOro ymicna Bbl4AM CymMMy ero undp. M3 pesynbTata BHOBb BblYSv
CyMMY ero undp u T. 4. Yepes CKonbKo Takux 4eNCTBUA NONYYUTCH HYIb?

2. [aHbl 3 pas3nunyHbiX MaccmBa Uenbix yucen. B kaxgom maccvBe HanTu
Npou3BeneHNE 3NIEMEHTOB U cpegHeapnmeTUyeckoe 3HauYeHme.

BapwuaHT 10.

1. Ha oTtpeske [100, N] (210 < N< 231) HaWTK KONN4YECTBO YnUCEN, COCTaBIEHHbIX U3
umdp a, b, c.

2. CoctaBuTb nNporpammy, KoTopasi UsMeHsAeT NocreaoBaTeflbHOCTb CrOB B CTPOKE
Ha obGpaTHyto.

BapwuaHT 11.

1. [1Ba npocCTbIX YMCNa Ha3bIiBaKOTCA «BM3HELAMN», €CNNU OHW OTNIMYAKTCA ApYr OT
apyra Ha 2 (Hanpumep, 41 n 43). Haneyatatb Bce napbl «6rnmM3HeyoB» M3 oTpeska [n, 2n],
roe n — 3agaHHoe HaTyparnbHoe Yucro, 6onbluee 2.

2. NaHbl gBe maTtpuubl A 1 B. Hanucatb nporpammy, MEHSOLWYK MecTamu
MakCUMarbHble 3fIEMEHTbl 3TUX MaTpuy. HaxoxgeHne MakCcMManbHOro 3rfieMeHTa
MaTpuubl 0PopMUTL B BUAE NpoLeaypbl.

BapuaHT 12.
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1. [1Ba HaTypanbHbIX YMCa Ha3bIBAKOTCA «APYKECTBEHHLIMUY, €CNN KaXA0€e N3 HUX
paBHO CyMMe Bcex aenutenen (Kpome ero camoro) apyroro (Hanpumep, Yncna 220 n 284).
HaiTu Bce napbl «ApYy>KECTBEHHbIX» YMCEN, KOTOpble He BGornblue gaHHoro Yncna N.

2. [aHbl OnvHbl CTOPOH TpeyronbHuka a, b, ¢. Hanutu meguaHbl TpeyronbHuka,
CTOPOHaMM KOTOPOro SBMSAIOTCA MeaAuMaHbl UCXOOHOro TpeyronbHuka. [Ons BblMUCNEHUS
MeauaHbl NpoBedEeHHOM K CTOPOHe a, ucnosnb3oBaTtb hopmyny BbluucneHve meamaHsbl
odopMuUTb B BUAE Npouenypsbl.

BapwuaHT 13.

1. HatypanbHOe u4wucno, B 3anucu KOTOPOro n uudp, HasbliBaeTCA YYUCIIOM
ApMCTpOHra, ecnv cymma ero ungp, Bo3BeAeHHas B CTEMeHb N, paBHa CamMoOMy YUCHy.
Hantn Bce yncna ApmcTtpoHra ot 1 o k.

2. Tpn TO4YKM 3agaHbl cBoMMW koopauHaTamu X(x1, x2), Y(y1, y2) n Z(z1, z2).
Hantm n HaneyataTb KOOpAMHATbI TOYKW, AN KOTOPOM Yron MeXay ocbiko abcumcc um
y4OM, COEOUHSIOWNM Ha4vano KoopAuMHaT C TOYKOWM, MUHUManbHbIN. BblumMcneHuns
odopMuUTb B BUAE Npouenypsbl.

BapwuaHT 14.

1. CoctaBuTb NporpaMmmy Ans HaxoxaeHus ymucen uad unntepsana [M, N], nmetowmx
HanbonbLLee KONM4YeCcTBO AenuTenen.

2.YeTbipe TOYKM 3afaHbl cBOMMWM KoopauHatamun X(x1, x2), Y(y1, y2), Z(z1, z2),
P(p1, p2). BbIICHUTb, KakMe M3 HUX HaxXOASATCA Ha MakKCUMMarlbHOM PacCTOSHUW Opyr OT
Apyra v BbIBECTU Ha 9KpaH 3Ha4YeHWe 3TOro PacCTosiHMA. BbluncrneHne paccTtoaHmus mexay
ABYMS TO4YKaMu 0pOpMUTbL B BUAE npoLeaypbl.

BapwuaHT 15.

1. Hantn Bce npocTble HaTypasnbHble 4Yucra, He npeBocxogsume n, ABOUYHas
3anMcb KOTOpbIX NpeactaBnsgeTr cobon nanuHOpoMm, T. €. YMTaeTcss OOMHAKOBO CrieBa
Hanpaso 1 cripaBa Haneso.

2. YeTblpe TOYKM 3adaHbl cBOUMM koopanHatamm X(x1, x2, x3), Y(y1, y2, y3), Z(z1,
z2, z3), T(11,12, t3). BbISICHUTb, KakMe M3 HUX HaxogAaTCad Ha MWUHUMANbHOM PaCCTOSHUU
Apyr OT Jpyra M BbIBECTM Ha 9KpaH 3HA4yeHMe 3TOro pacctosiHus. Bbelumcnenue

pacCcTosAHUA Mexay ABYMSA TOYKaMn ooopMnTb B BUAE Npoueaypsbl.
Bbi8o0bi u npedroxeHusi o npodesiaHHoU pabome

CodepxxaHue omyema:
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1. HaumeHOBaHWe NpakTUYECKOro 3aHATUS;

2. Uenb 3aHaTug;

3. OT4yeT O BbINOMHEHUM Ha Kaxabli 3Tan pasgena «CopepxaHne n nopsaok
BbINOJSTHEHUSA 3aJaHUAY;

4. Cr1COK UCNonb3yeMbIX NCTOYHUKOB;

5. BbIBOAbI U NpeanioxXeHns;

6. [Hata n nognucob KypCaHTa U1 rnpenogaBartens.

Bonipocbi 0nsi camonposepKu

1. [awnTte onpeneneHne NOHATUIO «NoanporpammMa.
Ha kakue kaTeropuun genartca nognporpammbl?
[anTe onpeageneHne NOHATUIO «npoueaypa.

UTto Takoe rnobanbHas v nokanbHas nepemMeHHble?

o~ 0N

Uto Takoe hyHKUunK. CUHTaKCUC YHKLNN.

Mcnonb3yemMble UICTOYHUKMU NuTepaTypbl

1.3umuH B.T1. MHdopmaTuka. JlabopaTopHbI NPpakTUKYM [ONEKTPOHHbIN
pecypc]: B 2-x 4.: yuebHoe nocobue 4.1/ B. 1. 3umuH. - 2-e n3g. - Mockea: HOpant, 2020

2. Tpodumos B.B. MHdopmaTnka [OneKTpoHHbIN pecypc]: B 2-X T. T.1 y4ebHUK
Ans cpegHero npogeccmnoHanbHoro obpasosanusa / B. B. Tpodummos. - 3-e naa., ucnp. u
pon. - Mocksa: KOpant, 2020

3.¥rpuHoBud H. [1. MHdopmaTuka [OnekTpoHHbIn pecypc]: y4ebHuk / H. [.
YrpuvHOBMY. - ONeKTPoH. AaH. - Mocksa: KHoPyc, 2021. - on-line. - (CpegHee npod.
obpasoBaHue). YrpuHosud, H. [1. UHdopmaTuka: yuebHuk / H. . YrpuHosud. - Mocksa:
KHOPyc, 2022. - on-line. - (CpegHee npod. obpasoBaHue).

OCHOBHbIe ANNEeKTPOHHbIEe n3gaHnsa

1. OBC «Book.ruy, https://www.book.ru

2. 3BC «lOPANT», https://www.biblio-online.ru

3. OBC «Akagemusy, https://www.academia-moscow.ru

4, N3paTtenbcTBO «JlaHby», https://e.lanbook.com

5. OneKTPOHHO-OMbnNuoTeyHasn cuctema «YHuBepcuteTckas bnbnmorteka

oHnawnHy, https://www.biblioclub.ru

dononHutenbHble NCTOYHUKN
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1. www.fcior.edu.ru(®egepanbHbin  LEHTP UHGOPMaLNOHHO-00pa3oBaTesbHbIX
pecypcoB — OLIMOP).

2. www.school-collection.edu.ru (EouHas Konnekuus LMpoBbIX
obpasoBaTernbHbIX PECYPCOB).

3.  www.intuit.ru/studies/courses (OTKpbITble MHTEPHET-KYpPCbl «HTYUT» No Kypcy
«MHdopmaTmkay).

4. www.Ims.iite.unesco.org(OTkpbITble 3nekTpoHHble Kypcbl «MUATO FKOHECKO»
Nno MHPOPMALMOHHBIM TEXHONOTNAM).

5. http://ru.iite.unesco.org/publications (OTkpbITag 9neKkTpoHHas 6GubnmnoTteka
«MMTO KOHECKO» no KT B obpasoBaHun).

6. www.megabook.ru (MerasHumknonegus Kupunna wu Medoausa, pasgens
«Hayka / MatemaTtuka. KubepHetunka» n «TexHuka / Komnbtotepsl n IHTEPHET»).

7. www.ict.edu.ru (noptan «MHMpopMaLNOHHO-KOMMYHUKALVMOHHbLIE TEXHOMNOMNN B
obpaszoBaHuny).

8. www.digital-edu.ru(CnpaBoyHuk  obpasoBaTenbHblX  pecypcoB  «[lopTan
undgposoro o6pasoBaHnNsa» ).

9. www.window.edu.ru (EgmHoe okHO pgoctyna Kk obpasoBaTenbHbIM pecypcam
Poccunckon ®epepaunn).

10. www.freeschool.altlinux.ru(noptan CesobogHoro nporpammHoro obecneyeHus).

11. www.heap.altlinux.org/issues/textbooks (y4ebHukn n nocobus no Linux).

12. www.books.altlinux.ru/altlibrary/openoffice(anekTpoHHas KHUra

«OpenOffice.org: Teopus n npakTnkar.
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