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Tema 2.7 MogenupoBaHue B cpeae rpacpuyeckux peaakropoB

Mpaktnyeckoe 3aHaTMe Nel lpeacraBneHuMe o moaenupoBaHUMM B cpefe
rpacmyecknx pepakropoB. MoaenmpoBaHue reomeTpuyeckux ¢uryp pactpoBomn
rpachmkm

Llenb 3aHsmus.

1.[laTb npakTnyeckme HaBblkn paboTbl ¢ rpacdmyeckum pegaktopom (GIMP).
CospgaHue reometpuyeckmx puryp. OcBoeHMe NHCTPYMEHTOB PUCOBAHUS;

2 dopmumposaTts OK 01, OK 02..

ObopydosaHue: TK, rpaduyeckun pegakrop Gimp.

UNcxoOHble OaHHbIe:

Manka Ha PC «[llpaktnyeckoe 3aHaTMe Nel 2 cemecTp» C TeOpeTUYECKUM
mMatepuanoMm no TemMe W 3afaHus MU Onsi CaMOCTOSTESNIbHOrMO BbIMNOMIHEHUS MO
BapuaHTam.

CodeprxkaHue u rnopsidoK 8bINOHEHUS 3adaHus:

1.00yuvatome gOMmKHbI N3Yy4nUTb TEOPETUYECKYO YaCTb NPAaKTUYECKOrO 3aHATUSA

2. O6yyalowme OOMKHbI BbIMONMHUTL 3a4aHns NO BapuaHTaMm.

TeopeTnyeckum matepman

PacTpoBas rpacduka

PactpoBoe usobpaxeHne — usobpaxeHune, npeacTtasnsowiee cobon ceTky
nMKCenem unum Toyek UBeToB (0ObIYHO MPAMOYrOfbHYK) Ha KOMMbIOTEPHOM MOHUTOPE,
Gymare wn pgpyrux oTobpaxawwmx yCTpOWCTBax W MaTepuanax. BaxHbiMu
XapakTepUCTMKaMn U300paxeHns ABNATCA:

KONM4eCcTBO MuUKCenoB — paspeweHne. MoxXeT ykasbiBaTbCA OTAENbHO
KONMYEeCTBO NUKCENoB no wupuHe u BbicoTe (1024*768, 640%480,...) nnu xe, peako,
obLee KONUMYEeCTBO NuKcenen (4acTo n3MepsaeTcsa B Meranukcenax);

KONMMYECTBO MCMONb3yeMbIX LIBETOB UNKN «rMybuHa LBeTa» (3T XapakTePUCTUKU
nmetoT cneayowyo 3asucumoctb: N = 2!, roe N - konmyecTBo UBeTOB, a | - rmy6uHa
useTta);

LBETOBOE NPOCTpaHCTBO (UBeToBasa moaernb) RGB, CMYK, XYZ, YCbCr u ap.
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Cospaetcs pacTpoBas rpacuka doToannapatamu, CKaHepamu,
HenocpeAcTBEHHO B pPacTPOBOM pefakTope, Takke MNyTeM 3KCnopTa M3 BEKTOPHOro
pefakTopa Ui B BUAE CKPUHLLOTOB.

JlocTonHcTBa

PactpoBas rpaduka nossonsieT co3gatb (BOCNPOU3BECTU) NpaKTUYECKN nodon
PUCYHOK, BHE 3aBMCUMOCTM OT CFIOXXHOCTW, B OTNNYME, HANpuUMmep, OT BEKTOPHOW, rae
HEBO3MOXHO TOYHO nepenaTb 3deKT nepexoga OT OAHOro UBeTa K gpyromy 6e3
noTepb B pasmepe gpanna.

PacnpocTpaHéHHOCTb —  pacTpoBasi rpagouka ncnonb3yetTcsa  cenyac
NpaKkTUYeCcKn Be3ae: OT ManeHbKUX 3Ha4YKOB A0 NakaTos.

Bbicokass ckopocTb 06paboTKkM  CHOXHbBIX W300paXeHUW, €eCcnu He HYXXHO
MacliTabuposaHue.

PactpoBoe npeacrtaBneHve usobpaxeHuss ecTtecTBeHHO Ans 6onblUMHCTBA
YCTPOMUCTB BBOA-BblBOAA rpadmuyeckon WHOpMauuKn, TakMX Kak MOHUTOpbI (3a
WUCKNIOYEHNEM  BEKTOPHbIX), MaTpuUyHble W CTPYWHblEe MPUHTEPbI, LMdPOBbIE
doToannaparbl, CKaHepbI.

HepoctaTkn

BonbLion pasmep annoB ¢ NPOCTbIMU N30BPaKEHUSIMMN.

HeBO3MOXHOCTb MaeanbHOro MacluTabrupoBaHumsS.

HeBO3MOXHOCTb BbIBOAA Ha NevaTtb Ha NoTTep.

N3-3a 9TMX HepocTaTkoB NS XPaHEHWs MpPOCTbIX PUCYHKOB pPEKOMEHAYT
BMECTO [aXe CXXaToW pacTpoBOM rpadnkm NCNonb3oBaTb BEKTOPHYO rpadmky.

dopmartbl

PacTtpoBble nsobpaxeHnsa obbIYHO XpaHATCA B cxaTtoMm Buae. B 3aBucumocTtu ot
TMnNa ckatns MoXeT OblTb BO3MOXHO UM HEBO3MOXHO BOCCTAHOBUTb M300pakeHue B
TOYHOCTU TaKUM, KakuM OHO Obino A0 coxaTtusa (cxaTue 6e3 notepb uUnu cxatme c
noTepsiMn COOTBETCTBEHHO). Tak e B rpaduyeckoMm danne MOXeT XPaHUTbCS
AononHutenbHas uHgopmaumsa: o6 aBTope danna, oTokamepe M e€ HacTpomKax,
KONM4ecTBe TOYEK Ha AWM Npy neyaTtn n ap.

BMP wunn WindowsBitmap — o06blMHO wucnonb3dyetcs 6e3 cxatus, XxoTa
BO3MO>XHO Ucrnonb3oBaHue anroputma RLE.

GIF (GraphicsinterchangeFormat) — ycTapeBatoLmm dopmar,

nogaepxusatowmn He 6onee 256 uBeToB ogHOBpeMeHHO. Bcé elwé nonynspeH m3 3a
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noaaepXkn aHumMauumn, kotopasi otcytctByeT B uuctoM PNG, xota MO HaudnHaeT
nogaepxusatb APNG.

PCX ycrtapeBwuin dopmart, MNO3BOMSBLUMA XOPOLWO CKMMaTb NpPOCTble
puycoBaHble U3obpaxeHus (Npy cxaTum rpynnbl NOAPSA NOYLUX MUKCENOB OAMHAKOBOIro
LBeTa 3aMeHS0TCH Ha 3anucb O KONMMYECTBE TaknX NUKCENOB N NX LUBETE).

PNG (PortableNetworkGraphics) .

JPEG o4eHb Wwnpoko ucnonbdyembit goopmat nsobpaxkeHun. Cxartmne oCHOBaHO
Ha ycpedHeHUW uBeTa cocefHuX nukcenen(MHpopmaumna O APKOCTU MpU 3TOM He
ycpenHsaeTcs) n oTOGpackiBaHUK BbICOKOYaCTOTHbIX COCTaBIAOLWMX B
NPOCTPaHCTBEHHOM CnekTpe dparmeHTa nsobpaxeHus. lNpn getanbHOM pacCMOTPEHNN
CUMNBHO CXaToro unsobpaxkeHuss 3aMeTHO pa3MbITUE PEe3KUX rPaHUL, U XapaKTepHbIN
Myap B6SIM3M HUX.

TIFF nopaoepxuBaeT 60nblUOA OMana3oH U3MEHEHUSA rMybuHbl LBeTa, pasHble
LBETOBbIE NMPOCTPaAHCTBA, pa3Hble HAaCTPOMKM CxXaTus (Kak ¢ noTepsmMu, Tak n 6e3) n gp.

RAW xpaHuT wuHGOpMaumio, HeNnocpeacTBEHHO MOfyvYaemMyd C  MaTpuubl
undpoBoro potoannaparta WUAM aHanornM4yHoro yctpomctea 6e3 NpPUMEHEHUs K Hewn
Kaknx-nnbo npeobpasoBaHW, a TaKKe XPaHUT HacTpounku coTtokamepsbl. NMo3Bonser
nsbexatb notepu UWHGOpPMaUUM nNpu MNPUMEHEHUN K MU306paKeHUo pasnuyHbIX
npeobpasoBaHui (NoTeps MHMOPMaUMN MPOUCXOAUT B pesynbTaTe OKPYrNeHus wu
BbIxO4a UBeTa nukcena 3a npegenbl A0MyCTUMbIX 3HadyeHwun). Vcnonb3yetca npu
CbEMKE B CMOXHbIX YCNOBUSAX (HeOOCTAaTOYHAsh OCBELLEHHOCTb, HEBO3MOXHOCTb
BbICTaBUTb OanaHc Genoro v T1.n.) gnsa nocnefywowen obpaboTkM Ha KOMMbIOTEPE
(0bblMHO B pydyHOM pexume). [lpakTnyeckn Bce nosnynpodeccnoHasnbHble W
npodeccunoHanbHble  UndpoBble  doToannapaTbl MNO3BOMAT coxpaHaATb RAW
n3obpaxeHuns. dopmart cpanna saBsmcuT ot mogenu portoannapara, eguMHOro ctaHgapTta
He cyllecTByeT

K nporpammHbiM cpeactBaMm 06paboTku pacTpoBOM rpadoukm  OTHOCATCSA
pacTtpoBble rpaduyeckne pegaktopbl: GIMP, Paint.NET, TuxPaint, AdobePhotoshop,
AdobeFireworks, CorelPhoto-Paint, CorelPaintShopPro, CorelPainter, MicrosoftPaint.

GIMP — mHoronnaTtopmMeHHoOe nporpaMmHoe obecneyeHne gnst paboTbl Hag
N3006pakeHnaMM. GIMP ABNAeTcA aKPOHMMOM, O3HavalLWwmum GNU
ImageManipulationProgram. Pepaktop GIMP npurogeH Ana peleHus MHOXeCTBa
3a4ay no M3MEHEHM0 n3obpaxkeHUn, BKNYas peTywb doTorpacunn, odbbegmHeHne n

cosgaHmn  unsobpaxeHun. [lporpamma GIMP mMmHorodyHkumoHaneHa. E& MOXHO
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MCNoSib30BaTb KaK MPOCTOM rpadouyecknn penaktop, Kak npodpeccmoHarnbHoe
NpunNoXeHne no petywu cotorpaduin, Kak CEeTEBYD CUCTEMY MNakeTHOM 06paboTku
n3obpaxxeHnn, Kak nporpammy Ans peHaepuHra nsobpaxeHuin, kak npeobpasoBaTterb
dopmaToB m3obpaxeHna n 1.4. GIMP cnpoektupoBaH pacwmpsemMbiM NpY MOMOLLM
AOMNOJSTHEHWIA, peanuayoLmnx nbble BO3MOXHble yHKUMK. NepenoBon nHtepdenc ons
pa3paboTkM cueHapueB MNO3BOMSET ferko aBTOMaTM3MPOBaTb BbIMNOSIHEHME JHOObIX
3agay noboro ypoBHsS.

OpgHon un3 cunbHbiX cTopoH GIMP gaBnsietca ero AOCTYMHOCTb W3 MHOIMX
MCTOYHMKOB AN MHOrMX onepaumnoHHbix cuctem. GIMP BxoauTt B coctaB 6onblUMHCTBA
anctpmnbytmeos GNU/Linux. GIMP Takke AocTyneH v ana Lpyrnx onepauuoHHbIX
cuctem Bpoge MicrosoftWindows™ unn Mac OS X™ ot Apple (Darwin ). GIMP —
ceBobogHoe nporpammHoe obecneyeHune, Bbinyckaemoe noa

nnuensnen GPL(GeneralPublicLicense). GPL npegocTtaBnsieT nonb3oBaTensam
npaBo AOCTyna K MCXOAHOMY KoA4y nporpaMm u npaBo M3MeHsTb ero. KpaTkun ob63op
BO3MoOXHocTen u byHkumn GIMP

MonHbIN HABop MHCTPYMEHTOB ANA 06paboTkM pacTpoBON rpadonku

BoamoxxHOCTb paboTbl C BEKTOPHON rpadomKkomn

Cos3paHne aHmmaunmn

PaboTa ¢ npuHTEPOM 1 CKaHEPOM

3axsaT n3obpaxeHun

MHo>eCTBO noaknyaemMbix moaynen (plug-in)

BbicTpoe co3gaHne pasnuyHbIX NOroTMnos Ans web-amnsanHa

M MHOroe gpyroe...

OcHoBHoe ananorosoe okHo GIMP
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MaHens HHCTPYMEHTOBE %]

OCHOBHOE OKHO COCTOUT M3 HECKOJIbKMX OCHOBHbIX 3M1IEMEHTOB: MHCTPYMEHTOB

u gunanora useTta. VIHCTpyMeHTbl NO3BOMSAOT NPOM3BOANUTL ONpPeAerieHHble OeNCTBUS

Ha[ yXe OTKPbITbIM |/|3o6pa>|<eH|/|eM. CsowncTtea noboro MHCTPYMEHTa MOXHO BbI3BaTb

ABOWHbIM LLENMYKOM Ha ero MKOHKe.

Onanor uBeTta nossonsieT BblbpaTb TUMbl BO3OEWCTBUSA MHCTPYMEHTOB. Tak,

Avanor useTa Mo3BonsieT BbliOpaTb LBET nepa U ¢oHa, a Tak e nepeknoyatb MX,

HaXXaB Ha CTPEeJio4KN.

[nsa pucoBaHus B Halwem pacnopsbkeHun ectb KapaHdaw, Kucmb, Jlacmuk,

Aaspoepap, Limamn, Pasmbieamerns, YepHuna, OceemneHue v lNaney. HCTpYMEHTbI

Kapangaw, Kuctb, Jlactuk, Aaporpad 4yBCTBUTENbHbI K pasMepy U BUAY KACTWU.

BbibpaTb UX MOXXHO B Ananore

Kuctun

Hieme

Presnm:  [Hopranemsen "

Henpozp,: J o0

KHCTh: E Circle [11)

MacwTal: J L[5
+| JAMHAMKKA EHCTH

[] ®rkcvpoeanman aamHa wTpkxa

[] apoarme

I:‘ JLono AHARILKA

[] Bzate ueet 2 rpamnenTa

Knctb Takke MoxeT paboTaTb U B Apyrux pexxumax: [lo6aBneHune (06paTHbIN

pexumy BblunTaHus), OcBeTneHue (onepauns geneHvs) unm 3ateMHeHue (onepaums

yMHO)KeHI/IFI). C ee NOMOLLbIO Bbl TAKKE CMOXETE U3MEHSATb TOH U APKOCTb
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n306paxeHnsi. ECTb BO3MOXHOCTb M3MEHSITb pa3Mep KUCTU, €€ KECTKOCTb,
HEenpo3pa4yHoOCTb U LIBET B 3aBUCMMOCTU OT CKOPOCTU ABUXKEHMS MO XONCTY, B
3aBMCUMOCTM OT CUIbl HAXXMMa, Aa M NPOCTO KUCTb MOXET M3MEHSITb CBOM NapameTpbl

cnyyanHo. B atux xe pexunmax pabotatot KapaHgaw, Asporpad, YepHuna.

lMpumep sapuaHma 3adaHusi

3apaHue 1. UameHeHne pa3mepoB N3obpaxeHus. Y nsobpaxeHus
Hwxeropoackum kpemnb.jpg M3MeHUTb pa3mepsbl, yctaHosuB pasmep 400x300 n
CoXpaHuB pesynbTaT nog nmeHeM Hmxeropoackun kpemnb _1.jpg.

Anzopumm

3anyctutb nporpammy Gimp.

[na nameHeHnsa pasmepoB M300paKeHMS BbIMOSTHUTE KOMaHAy
UNz3obpaxeHue/Paamep usobpaxeHusi, tHteprnonauna — Kybudyeckas, HaxXmuTte

N3meHums.

| @ | 52 | |4 Cmena pasmepa usobpaxenna

=3
C 6)
K‘ MeHa pasmepa u306paxeHus

Hinkeropoackwit xpewsjpg-17

2% Huxeropoackwii kpewnb,jpg-17.0 (RGB, 1 cnoi) 650x488 ~ GIMP

=
®aiin [Mpaska Bpiaenerme Bua VizoBpaxenue User Wncrpymentsl  OuT kHa  Cripa

Pasmep usobpaxetna
Wwpwria: 400

g
P
Beicora: 300 2 8 | rouxn pacrpa [ ]
400 x 300 Touex pacTpa

Paspewsenvie no X: | 72,000 g
Paspewenmeno¥: 72000 5 9 | nukcenos/in E|

Kauecteo
Vinreprionsums: | Ky6ueckas [~

[ copeexa | [ copocms | [ vimesnms | [ Omviens |

306padicenue/Pazvep

my @ain/Coxpanums
P jpg H mMA Qaiina H

7 3 S SRR N 0 KaII0Ba.jpg BEIPEKBTE
] ﬁ :
Kanosa_1.jpg.
1005 || ®on 3.1 MB) =IRe

CoxpaHuTe pucyHok kak [opoa_1.jpg. [Ons 3Toro BbINOMHUTE KOMaHAy

Qatn/CoxpaHumb Kak .... B nosiBuBemMcsa ouanoroBom OkHe BblbepuTe paclumpeHue
jPg 1 uMs anna n HaxxmuTe KHonky CoxpaHu, kayecTBo - 85.

3aKkponTe PUCYHOK.

3apaHue 2, KappupoBaHue n3oopaxeHus. A3 n3obpaxxeHns
MamaTtHmMk _YkanoBa.jpg BblpeXbTe NaMATHUK U COXpaHUTE pesynbTaT No4 WUMEHEM
MamatHuk_Ykanosa_1.jpg.

Anzopumm

3arpy3utb dann NamatHuk _Ykanosa.jpg.jpg.
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[insi BbINOMHEHNS KaapupoBaHUs BblibepuTe MHCTPYMeHT KadpuposaHue v [

BblAennTe NpAMOYroJibHyto obnacTtb NnaMATHKKA.

CoxpaHuTe puCyHOK.

3apaHue 3. lMoBopoT usobpaxeHus. dotorpacdumio [MnsaHckas HalwHA.jpg
npuBeauMTe B MOpsOOK — BbINpsiMUTE OallHIO M coXpaHuTe nog umeHem [lusaHckas
GawHsa_1.jpg.

Anzopumm

3arpy3utb davin NusaHckasn balHs.jpg.

[nsa BbINONHEHNA NOBOPOTA BbINOMHUTE KOMaHZy MHecmpymeHm/MIHCmpyMeHmabl
npeobpa3sosaHusi/BpauweHue, yron BpalleHust -7 rpagycos.

KagpupyiTte nonyyeHHoe nsobpaxeHue.

CoxpaHuTe pucyHok kak NunsaHckas 6awna_1.jpg.

CodepxxaHue omyema:
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1. HaumeHoBaHMe NpaKTUYECKOro 3aHATUSA

2. Llenb 3aHATMSA

3. BapuaHT 3agaHus

4. OT4YeT 0 BbINOSIHEHUN HA Kaxabl aTan pasgena «CoaepxaHue 1 Nopsiaok
BbIMOSIHEHUSA 3a4aHUS»

5. Cnucok ncnosb3yembiX MICTOYHUKOB

6. BbiBOAbI 1 NpeanoXeHus

7. lata n nognunck KypcaHTa u npenogasartesnis

Bonpocbki 0nsi camonposepKu:

1.Pacwmndpynte abbpesnatypy GIMP.

2.MNepeuncnute BoO3MOXHOCTM peaakTopa GIMP.

3.lMepeuncnute 0CHOBHbIE KOMMOHEHTLI Ananorosoro okHa GIMP.
4.4710 13 ceba npeacTtaBnseT OKHO N30bpakeHna?

5.Mepeuncnnte 0CHOBHbIE KOMMOHEHTbI MAHENW UHCTPYMEHTOB.

MpakTuyeckoe 3aHATME Ne2 MopenupoBaHue B BEKTOPHOM peaakTope.
PaboTa ¢ 06 beKkTamMmm BEeKTOPHOro peaakropa

Lenb 3aHsmus:

1. lMosHakomuTb ¢ obbekTamu B nporpamme INKSCAPE;

2. N3yuntb rpadmnydeckmin nHTepgenc n naHenb NHCTPYMEHTOB NporpamMmmel
3. INKSCAPE;

4. HayunTb CTpouTb rpacdmyeckme npumMmTmBSI;

5. ®opmmposaTtb OK 01, OK 02.

UNcxoOHbIe 0aHHbIe:

Manka Ha PC «[lMpaktudeckoe 3aHATME Ne2 2 cemecTp» C TEOPETMYECKUM
MaTepuanomMm rno Teme n 3agaHusiMn Ans CaMOCTOSITENTbHOMO BbIMOSIHEHWS
no BapuaHTam.

CodepxxaHue u nopsiOoK 8bINMOMHEHUS 3a0aHuUs:

1.06yvatowime [OMKHbI U3YYUTb TEOPETUYECKYD 4YacTb MNPaKTUYECKOro

3aHATUA (OnekTpoHHbIN y4ebHuK INKSCAPE B nanke )
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2. O6yyatowme OOMKHbI BbINONHUTL 3a4aHns Mo BapuaHTam.

Mpumep BapnaHTa 3agaHusA
3apgaHue Ne1

OTkpbITe nporpammy Mon komnbioTep-Obwmne [oKyMeHTbl-Mon  pucyHKu-
INKSCAPE

Ncnonb3dys WHCTpymeHTbl [psmoyronbHuk, 3nnunc, Cnupans, [NonuvroH wu
MunnumeTpoBka, NOCTPOUTb creayroLmne n3obpaxxeHus:

-
2

0
G
¥ ([

O

3apgaHue Ne2

C nomolLLbio NPOCTbIX hUryp cosaanTte creayollee nsobpaxeHue:

Bbi80o0bI u npednoxeHus ripodesiaHHoU pabomai:
CodepxaHue omyema:

1. HanmeHoBaHMe NpakTU4ECKOro 3aHATUSA

Llenb 3aHATUSA

BapuaHT 3aHaTus

Pesynbtat paboTbl coxpaHUTb hanniom B CBOEK narnke

Cnucok ncnoJjib3yemMbiX NCTOYHUKOB

o oA w N

BbiBOAbI M NpeanoxeHus
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7. [OaTbl M nognucy KkypcaHTa u npenogasaTens

Bonipocbl 0risi caMornpogepKu:

YTo aBnaeTca obvektom B nporpamme INKSCAPE
Ctpyktypa ob6bekta INKSCAPE

Kak BblinonHsaeTcsa konmpoBaHne 06beKToB

Kak BbInonHseTcs OKpalinBaHune obbekToB

o bk 0 DN PR

Kak BbinonHsieTcss o6begnHeHne 06 bEKTOB B rpynny

MNMpakTuyeckoe 3aHATMEe N°3 MopenupoBaHue B BEKTOPHOM peaakTope.
3aKpacka pUCyHKOB U KOHTYpOB

Llenb 3aHsmus:

1.MpoJomknTb 3HAKOMCTBO C BEKTOPHLIM peaakTopom Inkscape;

2. Hayuntb paboTaTb C OCHOBHbIMU MHCTPYMEHTaMM 3aKpacku u onepaumsmm
Hag KOHTypamu;

2. ®opmuposatb OK 01, OK 02.

ObopydosaHue: INK, BekTOpHbIN pegakTop Inkscape

NcxoOHble OaHHbIe:

Manka Ha PC «[lpaktudeckoe 3aHaTMe Ne3 2 cemecTp» C TEOpPEeTUYECKUM
MaTepuanomMm rno Teme n 3agaHusMn AN CaMOCTOSTENbHOMO BbIMOSHEHWS
no BapuvaHTam.

CodeprxaHue u rnopsiOoK 8bIrnosIHeHUsI 3ad0aHusi:

1.06yvaiowme [OOMKHbI U3YYUTb TEOPETMYECKYKD YacTb MpakTU4ecKoro
3aHATUA (ONeKkTpoHHbIN y4ebHuk INKSCAPE B nanke )

2. 06yqarom,|/|e OOJDKHbI BbINOJIHATL 3a4aHUA MO BapuaHTaM.

TeopeTnyeckmn matepuan
BekTopHas rpacuka
BekTtopHOoe u3obpaxeHue - 3T0 rpaduyeckmin 0OBLEKT, MNOCTPOEHHbLIA U3

reoMmeTpnyeCcknx npuMmnMTUBOB, TAKUX KaK TOYKA, JTIMHUN, cnnavHbl n MHOIOyroJibHUKN.
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PaccmoTtpum, K npumepy, Takon rpaduyeckmn MNpuUMUTUB, KakK OKPYXHOCTb
paguyca r. [Ina eé nocTpoeHuss HeoBXOAMMO W OOCTATOYHO CRNeayrLmnX MCXOOHbIX
AAHHbIX:

KOOpAMHATBI LIEHTPA OKPY>KHOCTMU;

3HaveHve paguycar;

UBeT 3anofiHEeHNA (eCNu OKPYXXHOCTb He npo3payHas);

UBeT U TomMLWMHA KOHTYpa (B Criydae Hanuumnsa KOHTypa).

MpeumyLlecTBa

Pasmep, 3aHMMaemMon onucaTenbHOW 4acTblo, He 3aBUCUT OT pearibHOM
BENUYUHbI 0ObekTa, 4YTO MO3BONSET, MWCMNOMb3ys MUHMMAribHOE KONUYEeCTBO
MHOpMaUUK, onucaTb CKOMbKO YrogHO pa3 6onblion 06bekT hannoM MUHUMASbLHOTO
pasmepa.

B cBs3u ¢ Tem, 4TO MHpopMaumsa 06 06bekTe XxpaHUTCA B onncaTtenbHon hopme,
MOXHO BECKOHEYHO YBENUYUTbL rpadnyeckuit NPUMMUTUB, HanNnpuUmep, Oyry OKPY>XHOCTW,
M OHa ocTaHeTcsa rnagkon. C Opyron CTOPOHbLI, €Cnu KpuBas npeacrasfieHa B Buae
NIOMaHOW NUHUK, YBESNTMYEHME MOKaXeT, YTO OHa Ha CaMOM [erie He KpuBasi.

MapameTpbl OGBHEKTOB XPaHATCA U MOryT OblTb NErko M3MeHeHbl. Takke 3TO
O3HayaeT 4YTO nepemelleHne, MaclwTabupoBaHue, BpaleHue, 3anosiHeHne U T. 4. He
yxyawart KkadecTBa pucyHka. bonee Toro, o6bl4MHO yKasbiBalOT pasmepbl B annapaTHo-
He3aBUCMMbIX eanHuuax (adrn. device-independentunit), koTopble BeayT K Hauny4dLllen
BO3MOXHOW pacTepusaunm Ha pacTpoBbIX YCTPOMUCTBAX.

Mpn yBenuyeHUn mnNn ymMeHbLleHUM OOBLEKTOB TOMLWMHA FIMHUN MOXET OblTb
3aaHa NoCTOSIHHOW BENNYNHOWN, HE3aBUCMMO OT pearibHOro KOHTypa.

HepoctaTkn

He kaxgbin 06BbEeKkT MOXeT ObiTb Nerko n3obpaxeH B BEKTOPHOM Buae — Ans
nogobHOro opurMHanbHOMYy u30bpaxeHnto MoXeT noTpeboBaTbCss O4veHb 6osbLioe
KONNYECTBO OOBEKTOB N UX CNOXHOCTU, YTO HEFATUBHO BIIMSIET HA KOMMYECTBO NaMATH,
3aHUMaeMom n3obpaxeHuem, n Ha BpeMs AN ero otobpaxeHus (OTPUCOBKK).

lMepeBoa BEKTOPHOM rpadmkm B pacTp AOCTAaTOYHO NpocT. Ho oBGpaTtHoro nytw,
Kak npaBuno, HeT — TpacCcupoBKa pacTpa, Npy TOM 4TO TpebyeT 3HauuTesnbHbIX
BblYMCNUTENBHbLIX MOLLHOCTEN U BPEMEHU, HE BCerda obecnevmBaeT BbICOKOE KadecTBa
BEKTOPHOrO PUCYHKa.

dopmaTbl BEKTOpHON rpaduku: .cdr, .ai, .cmx, .eps, .fla, .svg, .swf, .wmf.
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K nporpammHbIM cpefctBam co3gaHuMst U ob6paboTkm BEKTOpPHOW rpadumkm
otHocatca cnepgywowme [P: CorelDraw, Adobelllustrator, a Takke BekTOpmMsaTopsbl
(TpaccupoBLUMKKM) - cCheumMannanpoBaHHble nakeTbl npeobpas3oBaHUs pPacTPOBbIX
N306paeHnn B BEKTOPHbIE.

Kak B pacTpoBoOW, Tak 1 B BEKTOPHOW rpadumke Heobxoaum cnocod KoampoBaHus
uBeTa.

pacdmueckun pepaktop Inkscape obnagaet AgoctaTouyHbiM  Habopom
WHCTPYMEHTOB ANSA CO3[aHUsA UNMCTpaunin u A4oBOSbHO YAOOHbIM nHTepdencom. OH
npeacTtasnset cobon nporpammMmy OpPUEHTMPOBAHYIO Ha peLleHne KOHKPETHOW 3aJauv —
cosfaHue UNNCTpaTUBHON rpadounku.

UnniocTtpatuBHaa rpacguka — 3TO npuknagHas BeTBb MaLUMHHOM rpaduk,
CpaBHUTENbHO HeOaBHO BblOENMBLUAACHA B OTAENbHOE HarnpasneHne Hapsgy C
rpadoukon OenoBOr, UHXEHEPHOW M HayydHou. K obnactu mnnocTpaTtMBHOM rpadunku
OTHOCATCS B NEPBYIO o4epellb PUCYHKU, KOSNaxu, pekramHble 06baBNeHns, 3acTaBku,
noctepbl — BCE, YTO MPUHATO HasblBaTb Xy4oOXecTBeHHOW npoaykunen. O6bekThbl
WNIIOCTPATUBHON rpadukm OoTnmyaoTca OT OOBbEKTOB APYrMX NpuknagHbix obnacrten
CBOEN NEePBUYHOCTbIO — OHU HE MOryT BbITb MOCTPOEHbI aBTOMATUYECKN MO HEKOTOPbLIM
MCXOOHbIM AaHHbIM, 6€3 y4acTust Xy4OoXKHUKa unv ansanHepa.

OCHOBHbIe NPUHUUNbI PaboThbI

Mepen Havanom paboTbl c Inkscape HyXHbl o00wme npeacTaBneHMst o
BO3MOXHOCTSAX 3TOM nporpaMmmMbl. OCHOBHbIM MOHATUEM B NIIOOOM peaakTope BEKTOPHOM
rpadovkn, aBnNseTcAa  nNoHATUE obbekTa. Pabota Hag nwbon  unnwctpaumen
3aKnyaeTcsa B Cco3gaHuM O0ObEeKTOB, UX PeaakTUPOBAHUN U PACMONIOXEHUN B HY>XKHbIX
mecTtax. [lpn aTOoM cHavana cosgaeTca npubnusutenbHas ¢dopma 0ObLEKTOB, nocre
yero copma yTouyHsieTca nyTem pobaeneHus, yganeHuss U nepemMeLleHns ys3nos
KOHTypa. [locne co3gaHus Heobxoaumon OpMbl 3aJaeTcss LUBEeT KOHTypa W
BblbupaeTcs 3anveka. B aToM pegaktope MOXHO co3faBaTbh Kak cTaHAapTHble urypebl
(MPSIMOYTrONbHUKK,  3ANAWUMNCHI, MHOFOYrOfIbHUKW, W T.4.), TaKk W NPOU3BOSIbHbLIE,
COCTOSILLME U3 NPAMbIX U KPUBBIX IUHUMA.

CpeactBa paboTbl C TEKCTOM MO3BOMAT co3faBaTb HebOonblUMEe TEKCTOBblE
AOKYMEHTbI, OpOPMMEHHbIE PUCYHKAMMU.

MpumeHeHne pasnuyHbIX acEeKTOB NOMOraeT co3gatb Kpacusoe nsobpaxeHue
N3 NPOCTbIX 06bEKTOB. Kaxablii PUCYHOK COCTOUT M3 OOHOW UMW HECKOSbKMX duryp,

KOTOpPbIE MOryT HaKknagblBaTbCA U NONTHOCTBIO UMM YaCTUYHO 3aKpbiBaTb OPYr Apyra.
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UTak, ocHOBHbIe npuemMbl pabdboTbl ¢ Inkscape:

Cos3gaHne npoCTbIX FeOMEeTPUYECKUX uryp wnu npousBOSibHbIX KPUBBIX U
NIOMaHBbIX, 3aMKHYTbIX UM PA30OMKHYTbIX;

PepaktnposaHue nioboro obbekTa: M3MEHeHWe LUBeTa KOHTypa M 3alnuBKu,
n3mMeHeHne popmMbl 0O6HLEKTA;

PasmelleHne Bcex OOBLEKTOB B HYXHbIX MecTax, onpeaeneHve nopsiaka
B3aMMHOI0 NepekpbITUS OOBHEKTOB,

BctaBka u oopmaTupoBaHne TEKCTa,

BcTaBka rotoBbIX KAPTMHOK UNW paHee CO30aHHbIX UNMCTPaUNii B AOKYMEHT.

NMoHaTMe ob6bekTa B Inkscape

Jlloboe wn3obpaxeHne B BEKTOPHOM opmaTe COCTOMT U3 MHOXECTBa
COCTaBNAKLWMX YacTen, KOoTopble pedakTUPYTCH He3aBUCMMO [pyr OT Apyra.
MmaBHbIMUK KKMpMMYnKaMmny, n3 KOTOpPbIX cocraBnseTcs nsobpaxeHwue,
ABNAOTCA 00beKTbl. O6BHLEKTOM Ha3bIBAeTCA 3NeMEHT M300paxeHus:: npsmas, Kpyr,
NPSIMOYrONbHUK, KPUBasi, 3aMKHyTas KpuBasi, MHOrOYronbHUK 1 apyrue.

JTtobon BeKTOpHbIN 06BEKT Inkscape nmeeT psag obLmx XxapakTepuctmk. Kaxabin
0OBHEKT COCTOUT U3 HEKOTOPOro KONMMYECTBa TOYEK UMK Y3I0B, COEQUHEHHbIX MPSAMbIMU
NN KPUBLIMU NNHUSIMN — cerMmeHTamun. KoopamHaTbl y3noB 1 napameTpbl CETrMEHTOB
onpeaensaT BHewWHNn BUA obbekTa. CermeHTbl 06bekTa 06pasyoT KOHTYpP, KOTOPbIN
nmeeT CBOW LBeT M TonwmHy. O6nacte BHYTpM 00BbEKTa MOXHO 3aKpacuTb UNKU 3anntb
OOHMM UBETOM, CMECbl LBETOB MM y30poM. OTy obnacTb MNPUHATO HasbiBaTb
3anuMBkon. Y ogHoro obbekta He MOXeT ObiTb pasnuyHbiX 3anuBOK UK
COEAMHUTENbHbIX JIMHWUA pa3HOM TONWMHBI W uBeTa. [nsa co3gaHust  CrOXKHbIX
n3obpaxeHnn TpebyeTcsa NCNoNb30BaTh MHOXECTBO OOBHEKTOB.

BaxHbiMn  obbekTamum Inkscape ABNATCA MMAaBHO  WU30THYTble KPUBbIE, C
MOMOLLBID  KOTOPbIX MOXHO MOCTPOUTb J0OOM  MNPOM3BOMbHBLIA  KOHTYP. OHK
HasblBaloTCs KpuBbiMU Be3be. MatemaTuk Nbep Besbe (Pierre Bezier) oTkpbin, 4To
NMPOM3BOJSIbHYHO KPMBYKD MOXHO 3adaTb C MOMOLLbIO ABYX BEKTOPOB, HaxoAsLMXCS B
Hayane M KOHUEe KPMBOW. OTO MOSIOXEHWE NEerno B OCHOBY OnNucaHus Kpusbix besbe
B Inkscape. Kpome nonoxeHns HayanbHOM M KOHEYHOW TOYKM (TO €CTb Y310B KPUBOW),
BHELUHUA BMA KPMBOW OnNpenensieTcs KpMBM3HOW, TO €CTb €€ M30TrHYTOCTbI Mexay
AByms yanamu. KpuBnsHa onpeagensieTcsa AByMsi napameTpamMu KpMBOW B KaXKAOM Y3ne,
KOTOpble rpadnveckm npeacTaBneHbl C NOMOLLBIO OTPE3KOB, BbIXOAALWMX U3 Y3M0B. ATK

OTPE3KM Ha3blBaloTCA MaHUNynaTopaMn KPpUBU3HbI.
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Mpumep BapmnaHTa 3agaHus
3BE3O4YKA C INMA3AMUA

1 Bo3bMWUTE MHCTPYMEHT Ans PUCOBaHMSA 3Be34 M MPOCTO CO3daauM C ero

MOMOLLIbIO BOT Takyto MATUYroSbHYO 3BE3[y.

Hwxe npmBegeH CKpUHLLOT KOHTEKCTHOW NaHenu MHCTPYMEHTa 3Be3bl.

I'Iapameprl, YKa3aHHbl€ Ha 3TOM CKPUHLLOTE, KaK pa3 OTBEYaKT 3a CKpyrieHune yrrnos,

KOJim4ecTBO nyqe|7| nT.Ao. I'IonpoGHee MOXXHO Npo4nTaTb B pa3aene MHCTPyKUuA C

onncaHmnem 3Toro UHCTpyMeHTa.



http://inkscape.paint-net.ru/?id=27
http://inkscape.paint-net.ru/?id=2
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MeHAaTb: ‘ O ‘ }'}“ Yriel: E: OTHOWeHWE paauycos: 0,490 &
3akpyrnenme: 0,180 3 MWckawenme: 0,010 3 ‘ a

Ha aByx crneayrowmnx pucyHkax npMBefeHbl napamMmeTpbl AN uBeTa 3anmBku
3Be34bl 1 NapaMeTpbl Ans uBeTa 06BOAKN. ITO OKOLLKO OTKpbIBAeTCA N0 KOMBUHaLMN
knasuw Ctrl+Shift+F n 6ygeT akTMBHbIM 4Ns1 peAakTMpoBaHWs, eCnN HapMcoBaHHas
BaMu 3Be3704Ka BblAeneHa, T.e. cama akTMBHa. TonwmHy 06BOAKN MOXHO MOMEHSATb

Ha TpeTbeIZ 3aKknagke.

" 3anvexa lr‘06§oana | Z2Crune ofsoarw |

xOUDO@EO? o

~CNNoWHOM UBeT 2
RGE | HsL| cmvk | Kpyr | cms|

[ T I
[ 157 &
22 B

i 255 =

A

R

[}

|

1=

RGBA; | Ffbb16ff

s

3anueka [—"06§0AKa IEQTMnb oGBonKM]

xXEoo@o?

~CnnowHoi useT
raB | HL | cmvi | Kkpyr | cms|

R I
BT e o
[ b *©
R (s

[}

1> @™

RGBA; | eca700ff
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2 Tenepb HapucyeMm rnasuk. [Jna aToro Ham NoHagobuTcs MHCTPYMEHT J3nnunc.
Ha ckpuHLIOTE HWXe Kak pa3 nokasaH HapWCOBaHHbIM Hamu annunc ans Gyayuiero
rnasa 3Be3fpbl. OTOT 3M/MNC Noka 6e3 3anMBKK1, HO YXKE C HY>KHOW TOSLLMHOW 06BOAKM B
1 nuKkcenb YepHoro uBeTa. lMoBopaymBaTh, NepemeLlaTb U U3MEHATL pasMep annunca
MOXHO C MOMOLLbIO WHCTPYMEHTa MHCTPYMEHTa BbiAENeHUss U TpaHcdopmaumu.
MogpobHee MOXHO npounMTaTb B pasfdene WHCTPYKUMSi C  OnMcaHMem  3Toro

MHCTPYMEHTA.

Cpoenaem 3anvBKy [Ans annunca rnasa B BuAe JIMHEWHOro rpagueHTa.
PacnonoxeHne HanpaBnsawLwen rpaguneHta nokasaHO Ha  pucyHke. Ecnum
Hanpaenswwasa y Bac cpa3y He BMAHA, NOCMe TOr0 Kak Ha 3aknagke 3anvBku Bbl
BblOpanu TMN NUHEWNHbIW FPaanEHT, TO aKTUBUPYNTE UHCTPYMEHT rpagneHtT B GoOKOBOM
OKHE WHCTPYMEHTOB W BCe NOSABUTCSA. ECnv LWEenkHyTb WHCTPYMEHTOM rpagueHT Ha
KpanHWe TOYKM HanpaBnswowen, TO MOXHO 3agatb WX uBeTa. LlBeta Touvek

HanpaensLLen rpaaMeHTa nokasaHbl Ha PUCYHKE HUXKeE.

yser ffffffff

e5dcddff

Tenepb, koraa 6enok rnasa rotoe, Hapucyem elle OAVH oBarl, KoTopbi byaeT

abcontoTHO YepHbIM. CaenaTtb YepHYH 3anuBKy 1 06BOAKY HE OOIMKHO COCTaBUTL Y Bac



http://inkscape.paint-net.ru/?id=26
http://inkscape.paint-net.ru/?id=26
http://inkscape.paint-net.ru/?id=2
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Tpyna. Pacnonoxute BTOpoOW OBas-3payok Tak, Kak BaM HPaBUTCS, U CMOTPS Kakyto
3MOLMI0 3BE3[04YKE Bbl XOTUTE Npuaatb. Kak coenanu Mbl, BUOHO Ha PUCYHKE HUXKE.
Tenepb crpynnupyinte oba oBana, 4Yto Obl OHM cTanu ogHWM UuenbiM. [Ons aToro

Bblaenute nx oba n Haxmmte kombuHauuo knasuw Ctrl+G.

C

crpynnupoBarb
CTRL+G

3 Tenepb MOXHO Nerko caenaTtb BTOPOW rnasuk. [ins aToro Hago caenatb KOnuio
nepsoro. T.e. npogybnuposaTtb ero. [NpoaybnupoBaTtbe 06BHEKT MOXHO MO KOMOMHaUMM
knasuw Ctrl+D. Npn aTOM Bbl HE 3aMeTUTE BU3yanbHOW pasHULbI, T.K. KONna obbekTa
pacrnonaraeTcss NpAMO MOBEPX Konvpyemoro. Ho Tenepb Bbl MOXeTe COBUHYTb ee
MbILIBIO MAW CTpeSfiodKamMu KnasuaTypbl M yBUAUTE, Kak Nog Hen OyaeT nosBnATbCA
TOYHO Takom xe 0bbekT. Pacnonoxute npaBunbHO BTOPOMW rMNasuk 3sesgbl. PUCYHOK

roTOB.

&

ay6nuposatb
CTRL+D

MoxxHo nobaBuTh 3Be3ae TeHb. CaenaTtb 3TO MOXHO B MeHKo "®dunbTpbl” - "CBeT

n TeHp" - "OTbpacbiBaTb TEHL".
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CodepxxaHue omyema:

1. HaMmeHoBaHMe NpakTUYeCKoro 3aHATUS
2. Lllenb 3aHaTns

3. BapuaHT 3agaHus

4. OTYeT 0 BbINOMHEHUN Ha Kaxabl 3Tan pasgena «CoaepxaHve 1 nopsaok

BbINOJIHEHUA 3adaHNA»

5. Cnucok ncnosb3yembiX MICTOYHUKOB
6. BbiBOAbI 1 NpeanoXeHus

7. lata n nognnck KypcaHTa u npenogasartesis

Bonpocbki 0nsi camonposepKu:
1. [ina 4yero npegHa3HavyeHbl BEKTOPHbIE rpadmyeckne peaakropbl?

2.B yeMm 3akn4yarTCsa OCHOBHbIE OTNINYMS BEKTOPHbIX M300paKeHun ot

pacTpoBbIX?

3.B kakux cdepax aesaTenbHOCTU BEKTOPHbIE N300paXkeHns Hawnm Hambonee

LLUIMPOKOE NPUMEHeHMEe?

4 Y10 9BnsAeTCs anieMeHTapHbIM OO bEKTOM BEKTOPHOWN rpadonkmn?

MNMpakTu4yeckoe 3aHaTne Ne4 MogenupoBaHue B nporpamme Dia

Llenb 3aHsmus :

1. TllosHakoMuTb C WHTepdencom nporpammbl DIA nNpoekTMpoBaHue W

MoZenMpoBaHNe KOMMbIOTEPHON CETU

Dia.

2. [latb HaBbIK rpaq)mquKoro BBO4aA N peaakTnpoBaHUA obbekToB BUONMOTEKN

3. HayuntbMogenupoBaTtb KOMMbIOTEPHbIE CETU B Nporpamme Dia.
4. dopmumposatb OK 01, OK 02.

UcxodHble Mamepuaribl U OaHHbIE:
MK, nnu DIA

Ucnonb3o8aHHbIe UCMOYHUKU: [QNEKTPOHHbIN y4ebHuK, Dia]

cxo0HbIe OaHHbIe:
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Manka Ha PC «[paktndeckoe 3aHaTUE Ned 2 cemecTp» C TEOPETUYECKUM
MaTepuanomMm no Teme n 3agaHusiMn AN CaMOCTOSTENbHOMO BbIMOSIHEHWS
no BapuaHTam.

CodepxxaHue U nopsi0oK 8bINMOSIHEHUST 3a0aHUs:

1.06yvatoime [OMKHbI U3YyYUTb TEOPETUYECKYID 4YacTb MNPaKTUYECKOro
3aHATUS (ONEKTPOHHLIN y4ebHuK Dia B nanke )

2. Obyyatouime OOMKHbI BbINOMHUTE 3aaHus No BapyaHTaMm.
TeopeTnyeckasa 4yacTb

Dia — GecnnaTHbIl pedakTop Ans co3gaHus anarpamm u cxem. Kommepudeckum
aHanorom aTon nporpaMmmbl ABnsieTcsa NpoaykT komnaHmm Microsoft — Visio.

nomoLubto Dia BO3MOXHO CO3aaHne MHOMMX BUOOB CTPYKTYPUPOBAHHBIX Anarpamm u
CXeM, B TOM 4ucne:

- Brnok-cxembl;

- anarpammbl UML,;

- ceTeBble AvarpaMmmel;

- ER-anarpammbl (NpoektnpoBaHne 6a3 gaHHbIX);

- YNPOLLEHHbIE CXEMbI INIEKTPUYECKMX LIeNen 1 apyrue.

B nporpamme nogaepXmnBaeTCa MHOXECTBO A3blKOB U permoHasnbHbiX CTaHOApPTOB,
cpenm NpoYnx ectb PyCCKUM N YKPAUHCKNIA.

Dia no3sonsieT akcnoptTMpoBaTb AaHHble B 6onee yem 25 bopMaToB BEKTOPHOM U
pacTpoBou rpaduku, B ToM Yucne sektopHole SVG, DXF, FIG, VDX (MS Visio), PDF un
pacTtpoBbie pucyHkn BMP, GIF, JPG, PNG, TIF. «PogHon» dopmaTt nporpammsbl - Dia
Native Diagram (DIA).

MuTtepcenc y Dia npocton, cosgaTe guarpamMmy [[OCTAaTOYHO MPOCTO Jaxe
nonb3oBaTento, BrnepBble paboTawwemy c nporpammon. [o Bepcum 0.97 naHenb
WHCTPYMEHTOB WM paboyas obnactb pacnonaratTcs B OTAENbHbIX OKHax. JTO Tak
Ha3blBaeMblll O4HOAOKYMEHTHbIM uHTepdenc (CSDI). MNpu paboTe ¢ HeCcKONbKUMU
hannamu onsa Kagoro OTKpbiBaeTCs OTAEeNbHOE OKHO, a NaHenb MHCTPYMEHTOB B 3TOM
crlydyae NOCTOSIHHO HaxoauTCs MOBEpX OCTalnbHbIX OKOH. MoHavany 3TO HenpuBbIYHO,
HO B NpoLecce NCNosb30BaHUSA OKa3biBaeTCs BrosHe yao6bHo.

Dia npepocrtaBnsetr Ha Bbibop nonb3oBaTens 6onbWoK Habop reoMeTpuyeckux

duryp, OUONNOTEKY KNMNApTOB, 3NEKTPUYECKME  CXEMbl, MUKTOrpaMMbl MO
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KoMnbloTepHbIM ceTsiMm Cisco, a Takke kKnbepHeTmyeckue, rmapasnuyeckme, normyeckme
N MHOIMe Oapyrue CUMBOSIbI.

Cpeou OOCTYMNHbIX BO3MOXHOCTEM MOXHO BblAENUTb pucoBaHue KpuBbiX besbe,
noadepXKy Crnoes, MNOUCK 3fIEMEHTOB CXEMbl, BBEeJEHWEe HOBbIX CUMBOJIOB,
onpegensemblx B XML-cbanax ¢ nomowpbio nogmMHoxectBa TeroB SVG gnsa
n3obpaxeHnsa uryp, 3arpyska n coxpaHeHve guarpaMmmol B ceoem XML-copmare.

MaHenb nHcTpymeHTOB Dia

MaHenb cogoepXuT BCe HeobXoauMMble WUHCTPYMEHTbl AN CO34aHusa guarpamm u
cxeM. Humxe ykasaHO HasHayYeHue KaXKaon KHOMKY naHenu nHctpymeHToB Dia.

1 — BblaeneHne obbekTa

2 — yBenuyeHne macwTaba

3 — nepemeLLeHne No JOKYMeHTy/guarpamme

4 — BCcTaBKa/pedakTupoBaHue TekcTa

5 — co3gaHue npsiMoyronbHoro obbekTa, pamka

6 — co3gaHune annunca

7 — MHOIOYroJSibHUK

8 — be3be-yronbHuk (urypa cosgaetcs n3 KpuBbIX)

9 — NUHKA
10 — pyra
11 — 3ur3ar

12 — nomaHHas

13 — kpuBas besbe

14 — BcTaBka oOHOBOro M306paxkeHus Puc. 1. MaHenb UHCTPYMEHTOB
Dia

15 — BbIGOp LBETa NUHUIA N hoHa obbekTa

16 — TonwmHa NMHUN

17 — cTunb Hayana oTpeska

18 — cTUnNb OCHOBHOW NNHUMU

19 — cTunb KoHUa oTpeska

20 — cn1coK bUbnUoTeKU aNIeMeHTOB

HacTtpouku Dia

lpuesizka k cemke




MO-26 02 06-00[.08.M3 KMPK BIrAP® ®I'BOY BO «KI'TY»

NHPOPMATUKA

| C.25/295

B pabouen obnactn otobpaxaetca cetka. [Ansa Toro, 4tobbl Npyn co3gaHum obbekTa

(Hanpl/lmep, puncoBaHue paMKI/I) BbIMNOJIHAJ1IACb aBTOMaTU4YeCKada MNoAroHKa K Yy3liam

ceTkn, Heobxoaumo B MeHto Bug Bbl6paTb NYHKT BblpaBHI/IBaTb Nno CeTKe.

m OfbekTel  BblaenuTe  MHCTpyMeHTBl BBt

@, YeenMuMTL Ctrl++
| & ¥MeHbWMTE Chrl+-
Macwrab 4
Bo Beck 3kpaH F11

CrnaxeHHbIR

v JI0KasbIBaTh CETKY
aBHMBaTb no ceTke
WlbIpaBHMBaTE NO 06BEKTY

v MNNKAZRIRATR MMHAAKKA

Puc. 2. BelpaBHMBaHMe No ceTke

Tenepb, korga Mbl puUcyem UnM nepemellaeM pamky, ee Yribl aBTOMaTU4ecKku

«npusnuriarom» K y3nam CeTKN. N B aTOM cny4dae pacnosioXnTb 00beKkT mMexay JIMHNAMU

CeTKn byaeT HEBO3MOXHO.
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Puc. 3. Mpununanue yrnos o6bekToB k yanam cetkn BHeWHUU eud

cemkKu

meHo [uazpamma Bbibupaem nyHKT Ceolicmea. B OkHe ecTb ABe 3aknagku:

Cemka: HaCTpOIZKa paccTtoaHnAa Mexay NMMHUAMN. CHaTb raqiouky

«[JuHamuyeckasi cemka» U BBECTHU MHTEpBasn no X ny. YTtobbl yBUOoeTb USMEHEHNE

ceTkn 6e3 3aKPbITUA OKHa, OCTAaTOYHO HaXaTb KHOIKY rlpI/IMeHI/ITb.

|iGeTkay Ligeta |

| & Croicrea Auarpammbl: [luarpammal . dia

|WHTepsan

BranMbli HTEpBan

- o0
"

[7] Wecrmyros

PasMep WeCTHYroNbHOM CeTkn

NbHaA CeTKa

3aKpbITE: [OpHMEHHTE

Puc. 4. HacTpoika ceTku guarpammbl

L{sem: BTOpad BKIagka rno3BosideTt HaCTpoOUTb UBET CbOHa B Anarpamme Dia, uset

NNHWA CETKN N UBET rpaHnL CTpaHuubl.

A

{ 2 CeoMcTBa axarpammbl: [luarpammal . dia

doH

TMHKK CeTKH

TPaHMUB! CTPAHML |

#FFFFFF
#DBESES

3aKpbITe

[pHMEHHTD

Puc. 5. HacTpoiika useToB B Anarpamme

Hacmpouka cmpaHuybi
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B meHo @alin (okHo Juaspamma) BblbepuTe NyHKT Hacmpolika cTpaHuupl... B okHe

MO>XXHO Bbl6paTb OpueHTaunto CTpaHuubl U pa3Mep 6ymar|/|, YKa3aTb OTCTyMnbl U

| 2 Hactpoiiia cTpanuL:

Pasmep Bymarn ’ ‘ Tauna
- B
® B
21cm x 29,7cm

OoTeTynsl ‘
Ceepxy: (2,82 cm o

Chysy: (2,82 cm

MacluTabupoBaHue.

Cnesa: 2,82 cm
Cnpasa: (2,82 cm|

Macuratipoarite
© Woares: 1000 AP

© 3anonwats no: =

3aKpBITe MpHrieHnTs oK

Puc. 6. HacTpoika cTpaHuubl

N3meHeHue o6 Bekmoe 8 bubniuomekax

Mbl yxe roBopunm o0 ToM, 4To B nporpamme Dia 4OCTynHO HECKOMbKO GubnmoTek

C CaMblMM Pas3nMyHbIMK TUNamn ob6bekToB. ECTb BO3MOXHOCTb M NEPEeHOCUTb
3NEeMeHTbl M3 ogHoM Ombnuotekn B Apyryto. ITO OYeHb yaobHo, ecnm TpebyeTtcs
co3gaTb CBOK OMONMOTEKy, B KkOoTOpon OyayTt cobpaHbl camble Heobxoanmble
anemMmeHTbl. B meHo @alin Bbibepute nyHKT Kamezaopuu n 00BbEKTbI... (MMM HaXMUTE

knasuwy F9).

- - | T—

gooooaoE
U0dDos0d
OVAD®X$®
anQvic

oo |eloolDlclo ‘
< Kovposars.
00|00 |0 x | @ | &

Puc. 7. Karteropun n

00BEKTHI

3pecb Mbl Bblbupaem 6ubnunoteku, mexay KoTopbiMM HeobxoguMo nepemecTuTb
aneMeHTbl. YKasblBaeM 9nemMeHT U XmeMm kHonky KonuposaTb. B pesynbtate OH

nepeHocnTcsa B Apyryto 6nbnmoreky.
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Mpw XenaHuM MOXHO co3faTb U HOBYO OMGNMOTEKy, ANs 3TOro npeaycMoTpeHa

kHornka Co3aaTh.

KHonkun BBer, BHus npegHa3Ha4yeHbl And M3MeHeHund no3nunm 3JieMeHTa B

cnucke. Tak, HaxaTne KHOMKU BBer nepemMeuwlaeT afieMeHT Ha ogHy no3nuunto BJ1EBO

(6nwxe k Havany).

Mocne HaCTpOIZKVI onbnuotekn Heobxoommo noaoTeepanTb NSMEHEHUA KITMKOM Ha

KHonke NpuMeHnTb.

Hanocnenok, HasBaHue nboro anemeHTa MOXHO W3MEHUTb HaXkaTUeM KHOMKW

PepaktupoBatsb.

i [1paska aTpHbyTOB

ObbekTDia

|

[oy == HD o cument!
Tun: P ———

KaTeropua

HaseaHwe:

Onucanme: | Specification and Description Language.

Pwuc. 8. MNMpaBka aTpnbyToB

Cmpykmypa anemeHmoe e duazpamme Dia

YToO6bI yBUOETb CIMUCOK BCEX J3JIEeMEeHTOB, CO34aHHbIX B Auarpamme, 3axoaunm B

meHo ®ann n Boibnpaem nyHKT [lepeBo gMarpammel... (Unm xmem knasuwy F8).

1] !Q [le peBo aMarpammbl

"\ Standard - Line
U Standard - Line

——

Puc. 9. lepeso anarpammel
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B cnucke otobpakeHbl 3HAYKNU INIEMEHTOB U TEKCTOBbIE NOAMUCKU K HUM. [1BOMHOM

KIMUK Ha J3remMeHTe B CINUCKe Mo3BONIdET BblOEIIUTb COOTBeTCTBleLIJ,I/II7I 00beKT Ha

anarpamme. \Ll”—)

x=10

/ N >57
L Standard - Line
U Standard - Line

x=57

Puc. 10. BblaeneHne o6beKTOB Yepes AepeBo AnarpaMmbl

Kpome TOro, I'IpaBbII7I KIMMMK B CINCKe OTKpbIBa€T KOHTEKCTHOEe MEHI C

AOnNoJIHUTEJSIbHbIMU BO3MOXHOCTAMMW, NMPUMEHAEMbBIMU K dNeMeHTaM AnarpamMmmbl Dia.

’iﬂ Aepeno Anarpam.. '""

Anarpammal dia
() Hauano

(> x| Racnonoxenne
L 5l CeoiicTea
"\ 5l Crpbisats aaHHbI THN

Show object type »

YMopAAOHHEATE OB BEKTHI ld O kMeHn
¥NOPAACHHEATE AHArpate! » | no Tmny
K&K BCTaBNEHHbIE

Bice no ureHn

Bce no Tvny

BCe KaK BCTaBneHb!
Mo yMon4aH1o >

Puc. 11. KoHTeKcTHOE MeHI0 06bEKTOB Auarpammbl

30ecb MOXHO OTKPbITb OKHO CBOWCTB Ans BblOpaHHOro aremeHTa, CKpbiBaTb BCE
3MNeMeHTbl aHHOro Tuna 1 elwe ofgHa yaobHas yHKUMS - yNopsaounTb BCE NIEMEHTDI
MO pas3NUYHbIM KPUTEPUSM.
Mpumep BapuaHTa 3agaHuA

Co3paHue cxemM KOMNbIOTEPHbIX CeTel
Co3sfanTe HOBbIN JOKYMEHT M MOMECTUTE TaM CreaytoLLyto CXeMy CeTu

(ncnonbayinte 6ubnunotekn «Cisco - CeTby, «Cisco — KomnbloTepbl»):

HoMawHmi
HoyThyK

CeTeBoit PRI CeTesoit /
Lt = ADSL-Mogem
3KpaH £ ~,  9KpaW el

Mapwpymsatop S MHTepHeT:" -
% KommyTaTop

| MK 8 odmce

|
=
= |
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1. CoxpaHunTe co3gaHHyHo CXeMmy.

Bbi800b! u npedrnoxeHus rnpodesaHHoU pabomel

CopepxaHue otyeTa:

HanmeHoBaHMe NpakTUYeckoro 3aHATUS

Llenb 3aHATMSA

BapwuaHT 3agaHus

OT4eT 0 BbINOMHEHMM Ha Kaxabl 3Tan pasgena «CoaepxaHne n NopsaoK BbINONHEHNS
3agaHusa»

Cniucok ucnonb3yemMbiX UCMOYHUKO8

Bbi800bI U npednoxeHusi

Lama u nodnuck KypcaHma u rperiodagamerisi
Bonpocbi 0risi caMornpoeepKu:

1. [Onga 4ero ncnonedyetcsa nporpamma Dia ?

2. C Kakum pacLuMpeHneM CoxpaHsatoTcs dannbl , BbINONIHEHHbIE B 3TOM
nporpamme?
HasoBute ynpaBnstoLmMe KHOMKM B OKHe npunoxexust Dia?
OCHOBHble BO3MOXHOCTU nporpammbl Dia. CoBpeMeHHbIe BEpPCUMM NPOrpamMMHOro
npoaykra?

5. CocrtaB nporpammHoro naketa Dia. OcHOBHble B1bnmMoTekn?
WHTepdenc nporpammHoro komnsiekca Dia. Pabovee OKHO 1 OCHOBHbIE MEHIO
nporpamMmmbI?

7. Kak npoun3BOASTCS OCHOBHbIE onepaumm no NPOEKTUPOBAHNIO CXEMBbI

KOMMbIOTEPHON CeTn?

Paspen 3 Paspabotka web-canta. A3bik pa3ameTku runeptekcta HTML
Tema 3.1 MogenupoBaHue web-cTpaHuubl

MpakTnuyeckoe 3aHaTne Ne5. Ctpykrtypa HTML-gokymeHTa. NoHATHME U BUAbI
TeroB. PopmaTupoBaHme TEKCTOBOU UHoOpMmaLUK.

Llenb 3aHsmus :

1. MNo3HakoMUTb C A3bIKOM pasmMeTku cTpaHuy, HTML,;
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2. [1o3HaKOMUTb C OCHOBHbIMU Teramu, ucnosibayemol B HTML,;

3. HayuuTtbesa cosgasatb HTML kog;
4. dopmmposaTtb OK 01, OK 02..

UcxoOHble Mmamepuaribl U 0aHHbIe:

MK, Bpaysep, BrniokHOT.

Ucnonb3oeaHHble  ucmoyHuku:  [https://htmlbook.ru/samhtml-  3neKTPOHHbIN

pecypc]

cx0o0HbIe OaHHbIe:

Manka Ha PC «[lpaktnyeckoe 3aHaTME Ne5 2 cemecTp» C TeopeTUyecKnum
mMatepmarniom no TeMe U 3agaHuMsMN A5 CAMOCTOATENBHOMO BbIMOSHEHUS
no BapuaHTam.
CodeprxaHue u rnopsiOoK 8bIrnosIHeHUs1 3adaHusi:

1.00yvaowme A0MKHbI U3Y4UTb TEOPETUYECKYHD YacTb MPAKTUYECKOro 3aHATUS

([https://htmlbook.ru/samhtml- anekTpoHHLIN pecypc] B nanke )

2. Obyyvatouime O0SMKHbI BbINOMHUTE 3a4aHUs N0 BapuaHTaMm.

TeopeTnyeckumn matepuman

HTML no npaBy cumTaeTca cambiM 6a30BbiM A3blkOM BeO-pa3paboTku, Tak Kak ero
MCNONb3YIT ANs CTPYKTYPUPOBaHMA U OTOOpaxeHus CTpaHul CalToB M BCEro
pasMeLLeHHOro Ha HWX KOHTeHTa. Takum obpasom, HTML-kog BbICTynaet B ponu
WHCTPYKUMn gnsa  Opaysepa, nomoras emy [MOHATb, Kak MpaBuibHO MoKa3aTb
cogepxmmoe Beb-cTpaHuubl. HTML, XOTb OH cuYMTaeTcsa He MONHOLEHHbIM S3bIKOM
NporpaMmMupoBaHns, a Nulb A3bIKOM MMNEPTEKCTOBOM pasMeTKM, HO OH MNo3BongaeT
Gpaysepam npeobpa3oBbiBaTb MMNEPTEKCT B Pa3fiMYHble 3NIEMEHTbl KOHTEHTa, Aenas
canTbl yOOHbBIMKU, NOHATHLIMU N NpUBMEKaTENbHbIMU ANA UX NoceTUTENENn.
TexHOoNnornsa rmnepTekcToBbIX JOKYMEHTOB, CBA3AHHbIX Mexay cobour rmnepccbisikamu,
6bina npeactaeneHa um B 1989 rogy GpuTaHckuM yveHbiM — Tumom BepHepcom-Jn
.NepBasa Bepcus s3bika runeptekctoBon pasmetkm HTML 6bina onybnukosaHa B 1991
rogy v cogepxarna 18 CTpyKTypHbIX 3fIEMEHTOB-4ECKPUNTOPOB, MOMYYUBLLUMX Ha3BaHUE
«Tern» (tags). OHM obecneumnn MakcumManbHO MNPOCTOM M NAaKOHUYHbBIA AU3anH A3blka,
KOTOpbIN CO BpeMeHeM JOMOMHANCa u ycnoxHancsa. Nomumo Teros, pasametka HTML

COAEPXKUT uX mMoaudukaTopbl, HasbiBaeMble atpubytamu. Ha cerogHAWwHWMNA OeHb



https://htmlbook.ru/samhtml
https://htmlbook.ru/samhtml

MO-26 02 06-00[.08.M3 KMPK BrAP® ®I'60Y BO «KI'MY»

NHPOPMATUKA | C.32/295

cywecteyeT 140 pasnuyHbix TeroB uM aTpubytoB HTML, HekoTOpble M3 HUX Yyxe
yCTapenu n He NoAAepPKNUBaOTCA COBPEMEHHbIMIN Bpay3epamu.

B ocHoBe f3blka runeptekctoBon pasmeTkn HTML HaxoguTcss KOMOMHauums Teros,
KOTOopble YyKasblBalOT Opaysepy, Kkak npaBunbHO npeobpasoBatb HTML-kog B
BM3yarnbHble 00beKTbl Ha CTpaHuuax canta. OHM NpeactaBnalT cobon napHyo (Kak
NpaBuIo) KOHCTPYKUMIO, MPWU MOMOLLM KOTOPOM MOXHO 3ajaTb 3HAYEHUA TEKCTY WNn
APYTMM LaHHbIM, HAXOASLWMMCS BHYTPU Hee.

Mniockl a3bika HTML
HTML wnmeeT Hemano npeumyulectB, KOTopble obecrneyunn emy MONynsapHOCTb W

LUMPOKYIO Cchepy NPUMEHEHUS HA NPOTSPKEHUU HECKOSTbKUX AecCATUNeTnn. daktndecku,
Ha 3TOM £3blKe cO3aBasiCa BECb COBPEMEHHbIN MHTepHET. K oCHOBHbIM nntocam HTML

MO>XHO OTHECTU TakKne Te3nNChbl:

o [Ero kop BbINOMHAETCA BO BCEX PACNpOCTPaHEHHbIX MHTEPHET-Opay3epax, BKN4yas
Google Chrome, Mozilla Firefox, Internet Explorer, Opera, Safari n 1.4. lNucatb xe
HTML-kog MOXHO, NO CyTW, B NOOOM TEKCTOBOM peaakTope, XOTb B OObI4HOM

ONnoKHOTe.

o KombuHauua ns HTML, CSS n JavaScript no3sonser co3gaBaTb MOSTHOLEHHbIE
CanTbl HE TONbKO C rofibiM TEKCTOBLIM KOHTEHTOM, HO ewe ¢ gum3anHom (B CSS
NPOMMCLIBAIOTCS OTCTYMbl, BblpaBHMBaHWSA, MNO3ULMOHUPOBaAHME, MNPO3PaAYHOCTD,
rpaHuLbl, TEHM U MHOroe pfpyroe), ckpuntamu (Hanpumep, Anss obpaboTku
AENCTBMIA nonb3oBaTenen U MynbTUMEANNHBIM KOHTEHTOM (ECTb BCTPOEHHBbIN
ayguo-sngeonneep). MNpu nomowm HTML moxHO obmMeHMBaTbCs AaHHbIMU C
ApYyrumn cantamu, Ho ans nx obpaboTtkm noHagobutcs PHP.

e H3blk MMeEeT O04YeHb MNPOCTOM CUHTAKCMUC, XOPOLIO  YMNOPSIAOYEHHYH U
nocrnegoBaTenbHy0 pasmeTky. bnarogapss 9ToMy, OH OY€Hb NErko ydYuTcs —
0CBOUTb ero 6asoByl0 YacTb C HyNSA U HAYyYUTbCA CO34aBaThb MPOCThLIE CalThl Ha
HTML moxHo BykBanbHO B Te4eHue yaca.

o A3blk NONHOCTLIO GecnnaTeH U HaXOAMUTCA B OTKPbITOM AOCTyne.

« MaccoBo wucnonb3yetcs kak npodeccnoHanbHeiMu Beb-paspaboTynkamum, Tak u
pPAOOBbIMM  MONb30BATENAMW, OMNTUMAanbHO MNOAXOAUT ANSA CO34AaHUSA MNPOCTbIX
noBUTENBCKNX CaNTOB.

e OdwmuymanbHble cTangaptbl ga3bika HTML paspabatbiBatotcss uU OOHOBRAOTCS
koHcopunymom World Wide Web (W3C).
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Jlerko vHTerpupyeTcs ¢ Apyrmmun nonynsipHbIMU A3blkaMmu Be6-nporpammMmpoBaHns,
Bkrntovasa Node.js, PHP v T.4.

Bonbwon Bbibop wabnoHoB ANa agMuH-NaHenem wn Apyrmx MHCTPYMEHTOB ANs
pa3paboTkM 1 ynpaeBneHus cantamm Ha HTML. MHornme mM3 HUX nNpegocTtaBnsatoT
LUMPOKOe pasHoobpasne maketoB, 6onee 1000 HTML-cTpaHuL, M KOMMNOHEHTOB, a

TakKXe COTHU nnarmHoB 1 paCLIJI/IpeHI/IIZ.

BmecTe ¢ Tem, y HTML ectb m onpeagerieHHbleé MUHYCbIl, KOTOPbI€ TaKXe Hellb3s

o60o1Tn cTopoHON. K HUM OTHOCAT Takme pakTbl:

HTML He saBnsieTca NOMHOLEHHBbIM A3bIKOM NPOrpaMMUPOBAHNSA, TaK Kak B HEM HET
ycnosun,  OYHKUMIA, MNEPEMEHHbIX, OMNepaTtopoB W  APYrMX  SfEMEHTOB,
HeoOxoaMMbIX Ans pa3paboTkM nporpamMm U MpUIoXeHun. Bmecto aToro, A3bik
COOEPXMUT TONbKO Habop Teros, NMomorawwmx bpaysepy npaBunbHO oTobpaxaTb

cogepxumoe Beb-cTpaHuy,

B ocHOBHOM, MoAxoAuT TONbKO ANS pa3paboTku cTaTudeckux Beb-cTpaHuu. [Ons
nobaBneHnss AUHaAMUYECKUX 3NeMeHTOB TpebyeTcsl MOAKIIYEHNE APYIUX SA3bIKOB

Beb-paspaboTku: JavaScript nunu PHP.

He noseonseTt paspaboTynkam peann3oBaTb FOMMKy, NMO3TOMY KaXAyr CTpaHULy
canta Ha HTML HyXHO co3gaBaTb C Hynd OTAENbHO, AdaXxe ecrnn BCe OHU

MCNOJIb3YKOT OOHU U TE Xe 3NIEMEHTbI. 3aroJiIoBKM, KOJNTOHTUTYIbI U T.A.

CoBpeMeHHbIe canTbl AaBHO YXXe He paspabatbiBatoTcsa Ha yuctom HTML, ogHako aToT

A3bIK NO-MPEeXHeMy He3ameHuMM B npouecce ux BepcTku. Ceaska HTML+CSS He

yctapena un B 2023 rogy, 3TO OYEHb MOLUHbIA U (PYHKUMOHANbHBLIN WMHCTPYMEHT,

NO3BONSAIOLMNI CO3haBaTb KpacuBble U yAobHbIe BED-UHTEpPdENCHI.

Takum obpasom, xota 66l 6a3oBoe 3HaHne HTML sBnseTca odeHb None3HbIM HaBbIKOM

ana Beb-paspaboTuvMka U Beb-OM3aiiHepa. Bnpoyem, BrageHue SI3bIKOM pasMeTKu

rmnepTeKkcTa 6y,u,eT HENMULWHM U Ond MHTepHeT-npe,u,npMHmmaTeneﬁ.

Mpumep BapuaHTa 3agaHus

MpuseneH HecnoxHbin Nnpumep HTML kopa.

«lMepBas Be6-cTpaHuUa»

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01//EN"
"http://www.w3.0rg/TR/html4/strict.dtd">
<html>
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<head>
<meta http-equiv="Content-Type" content="text/html; charset=utf-8">
<title>Mosa mepeasa Beb-crTpaumuna</title>

</head>

<body>

<h1l>3arosnoBok crTpaHuie</hl>
<p>0OCHOBHOM TekcT.</p>

</body>
</html>

Ytobbl NOCMOTPETb pe3ynbTaT NpuMepa B OencTemn, npop,enal?ﬁe cnepywouime warwu.

1. B Windows oTkponTe nporpammy BnokHoT ([yck > BeinonHuTb > HabpaTtb

«notepad» unu lNyck > MNMporpammel > CTaHgapTHbIe > BNOKHOT).

2. Habepute nnu ckonupynte koa B bnokHote (puc. 1.1).

j examplell — baoknoT ‘ L =1 QJ

@®ain [lpaeka Popmar Bug Cnpasxa

<! DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01//EN" -
"http:/ wew.w3.org/TR/html4 /strict. dod"'>

<html=

<head>

«meta http-equiv="Content-Type" content="text/html; charset=utf-8">
<title>MoAa nepeana eeb-cTpaHwua</title>

=/head>

<body>

<hl>3aronoeok cTpaHwubl</hl=
<p>0CHOBHOW TeKCT.</p>

</ body>
</ htm]=|

4 LI F ﬂ
. e — —

Pue. 1.1. Bud HTML-xoda e npoepavve Baoxxom

Puc. 1.1. Buo HTML-xo0a 8 npoepamme baoxrom

3. CoxpaHuTe roToBbIi AOKYMeHT (Pann > CoxpaHuTb Kak...) Noa
nmeHem c:\www\examplell.html, npun aToM 06a3aTenbHO NOCTaBbTE B ANANOrOBOM OKHE
coxpaHeHusa Tun danna: Bee cannbl n koguposky UTF-8 (puc. 1.2). Obpatute BHUMaHue, 4To

paclmnpeHue y darna gomkHO ObiTb MMeHHO html.
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Wwma daina:  examplell.html
Tun daiina: [Ece dalinel
Kogupoeka: ’UTF-E -

Pue. 1.2. [lapavempst coxpanerus gaitia e Baoxnome

4. 3anyctute 6paysep Internet Explorer unn Google Chrome
5. B ©pay3sepe BbibepuTe NyHKT MeHo ®ann > OTKPbITb U YKaXKWUTE NyTb K BawlemMy cawnny.

6. Ecnn Bce caenaHo npaBunbHO, TO B 6pay3epe Bbl yBUAMTE pe3ynbTaT, Kak NokasaHo Ha
puc. 1.3.

& Mon nepeas seb-cTpanuua - Windows Internet Explorer l"“:' | (5] |ﬁj

G-

#? WsBpantoe & Mos nepean eeB-cTpaHuLa

£ Chwvwwhexamplel] - | ¢f| » | |b Bing Fo

3aroJIoBok CTpaHHI bI

O cHOBHOIT TEECT.

Pue. 1.3. Bud seb-cmpanuust 6 oxHe Dpaysepa

B cnyyae BO3HUKHOBEHWS KakMx-NMbo owmbok NpoBepbTe NpaBuIibHOCTL Habopa koaa
cornacHo npumepy 1.1, pacwupenune danna (BomkHo BbiTb html) n NyTb K AOKYMEHTY.

Bb1800b1 U ripednoxeHus rnpodenaHHoU pabomsi

CopepxaHue otyeTa:

HanmeHoBaHMe NpakTUYecKoro 3aHATUS

Llenb 3aHATMSA

BapwuvaHT 3agaHus

OTyeT 0 BbINONHEHUN Ha Kaxabin aTan pasgena «CoaepkaHue 1 NopsaokK BbINONHEHUS
3agaHnda»

Criucok ucnosib3yeMbix UCMOYHUKO8

Bbi80o0bI u npedrnoxeHus

LHama u nodnuck KypcaHma u riperio0agamerisi
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Bonipocbi 0r1si caMornposepKu:
1. Aensetcs nu a3bik HTML NOAHOLEHHBIM A3bIKOM MPOrpaMmMmupoBaHns?
2. CkonbKo cyulecTByeT TeroB 1 atpnbyTtoB B si3blke HTML?
3. Hasosute nnocsl HTML?
4

HazoBute MuHycbl HTML?

MpakTuyeckoe 3aHATUEe Ne 6. lNpumeHeHue cdopmMaTUpOBaAHUA TEKCTOBOM
nHdopmaumu.

Llenb 3aHsmus :
1. NpoaomknTe 3HAKOMUTBLCA C A3bIKOM pa3MeTKu cTpaHuy, HTML;
2. [lo3HaKoMUTb C HOBbIMW Teramm, ucrnons3dyemol B HTML,;

3. Hayuntbes coopmaTtupoBath TekcT B HTML koge;
4. dopmmpoBatb OK 01, OK 02..

UcxoOHble Mmamepuaribl U OaHHbIE:!

MK, Bpaysep, BnokHOT.

cx00HbIe OaHHbIe:

Manka Ha PC «[paktndeckoe 3aHATnE Ne6 2 cemMecTp» C TEOPETUYECKUM
MaTepuanomMm rno Teme u 3agaHusiMM Ans CaMOCTOSTENbHOMO BbIMOSIHEHWS
no BapuaHTam.
CodepxxaHue u nopsi0oK 8bINOSIHEHUS 3a0aHuUs:

1.06y4vatoime OOMKHbI U3yUNTb TEOPETMYECKYH YacCTb MPAKTUYECKOro 3aHATUS

([https://htmlbook.ru/samhtml- anekTpOHHbIN pecypc] B nanke )

2. OByyarowme JOMKHbI BbINONHUTL 3a4aHns MO BapuaHTaMm.
XpaHeHus coaepxaHus Be6-cTpaHuULbl (KOHTEHTA)

onemeHT <body> npegHa3HayeH AOns  XpaHeHus  codepxaHust  Beb-cTpaHuubl
(koHTeHTa), oTobOpaxaemoro B OkHe Opaysepa. WHdopmauumio, KoTopyto cnegyet
BbIBOAUTb B JOKYMEHTE, crieayeT pacrnonaratb UMEHHO BHYTpU KOHTenHepa <body>. K

Takon MHopMaLnn OTHOCUTCS TEKCT, n3obpaxeHuna, Term, ckpuntel JavaScript n 1.4.

Ter <body> Takke npumeHsieTcs Ons onpeneneHns LBETOB CCbINOK U TekcTa Ha Beb-

cTpaHuue. lNopobHas npaktuka B HTML 4 ocyxgaetca u B3aMeH Ons yKasaHus
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LBETOBOM CXeMbl pekomeHayeTcA ncrnomnb3oBaTb  CTUIIN, npuMmeHaAa

nXx K

cenektopy BODY. Tem He MeHee, OGonbwuHCTBO aTtpubyToB OO0 CUX nop

nogaep>xXmBaetcd pa3HbIMU 6pay3epaMV| .

Yacto Ter <body> mncnonbdyetca pgnsa pasmeweHus obpabotyuvka

coObITUN,

Hanpumep, onload, KOTOpPOe BLINOSMHSAETCA MOCMe TOro, Kak [AOKYMEHT 3aBepLunn

3arpysKky B TeKyLlee OKHO Unun penm.

OTkpbiBaloWwmMn 1 3akpbiBawowmn  Tern <body>Ha Beb-CTpaHUUe He ABMSTCA

obsa3aTenbHbIMKU, OAQHAKO xopowum CTuUnemMm cuHmTaeTcd Ux ucnosrib3oBaHwme, YTOObI

onpenenutb Ha4vano u koHey, HTML-gokymeHTa.

CuHTakcuc

<body>

</body>
ATpnoyThI
alink YctaHaBnuBaeT UBET akTUBHOW CCbINKN.
background 3agaeT OOHOBbLIN PUCYHOK Ha BEB-CTpaHuLe.
bgcolor LiBeT dooHa BeO-CcTpaHuubI.

bgproperties OnpeaenseT, NpokpyyYnBaTb OH COBMECTHO C TEKCTOM WK HET.

bottommargin OTCTyn OT HWXHEro Kpasi OkHa Bpay3sepa A0 KOHTEHTa.

leftmargin OTCTyn No ropM3oHTanu oT SIEBOro Kpasi OkHa bpay3epa 40 KOHTEHTA.

link LiBeT ccbinok Ha Beb-cTpaHuue.

rightmargin OTCTyn OT NpaBoro Kpas okHa bpay3epa 4O KOHTEHTa.
scroll YcraHaBnuBaeT, otobpaxaTb Nonockl NPOKPYTKA UMW HET.
text LIBeT TekcTa B AOKYMEHTE.

topmargin OTCTyn OT BEpPXHEro Kpas OkHa bpay3epa 4O KOHTEHTa.

vlink LiBeT noceLleHHbIX CCbISTOK.

3aKpbliBaloOLWMKN Ter- OTKPbIBAKOLWMUA U 3aKpbIBAlOLWMUW Tern He obs3aTenbHbl.

OTpaboTaiiTe nepBbii  NpuUMep, 3arpy3nTe AaHHbIN Koa, co3aanTe web-cTpaHuuy ¢

AAHHbIM TEKCTOM.

Mpumep
<!DOCTYPE HTML>
<html>



https://htmlbook.ru/html/attr/onload
https://htmlbook.ru/html/body/alink
https://htmlbook.ru/html/body/background
https://htmlbook.ru/html/body/bgcolor
https://htmlbook.ru/html/body/bgproperties
https://htmlbook.ru/html/body/bottommargin
https://htmlbook.ru/html/body/leftmargin
https://htmlbook.ru/html/body/link
https://htmlbook.ru/html/body/rightmargin
https://htmlbook.ru/html/body/scroll
https://htmlbook.ru/html/body/text
https://htmlbook.ru/html/body/topmargin
https://htmlbook.ru/html/body/vlink

MO-26 02 06-00[.08.M3 KMPK BrAP® ®I'60Y BO «KI'MY»

NHPOPMATUKA | C.38/295

<head>

<title>Ter BODY</title>

<meta charset="utf-8">

</head>

<body onload="alert ('IoxymMeHT 3arpyxexH')">

<p> [Onsa addekTtmBHON paboTbl He obonTncb 6e3 HeobxoauMbIX WM MPUBbLIYHBIX
WHCTPYMEHTOB, B TOM 4yucre 1 npu HanucaHuu koga HTML. NMoatomy ana HavanbHoOu
pa3paboTku BeO-CTpaHuy unm gaxe HebonblOoro canWta — Tak HasbiBaeTca Habop
CTpaHuL, CBSA3aHHbIX Mexay cobon ccbikamum M eanHbIM  OhopMIIEHMEM, HaMm
noHagobsTca cnegyowme nporpaMmmbl:TEKCTOBbBIN peaakTop.e Bpaysep ans
npocmMoTpa pesynbTatoB..Banungatop — nporpamma gnsa nposepkn cuHtakcnca HTML
N BblSIBNEHNSA OLLMBOK B KOAE.
*['pacbnyeckuin pegaktop.CnpaBoyHuk no teram HTML.</p>
<p>[pu ucnonsb3zoBaHun cobblitus ONLOAD Tera <body> BbINOSHAETCA CKpUNT,
HanucaHHbIM Ha A3blke JavaScript, B 4aHHOM crydae OH BbIBOAUT cOOOLLEeHNe, YTO

[IOKYMEHT 3arpy><eH.

.</p>

</body>

</html>

Pesynbtar Tekywero npumepa nokasaH Ha puc. 1. [lpn  umcnonb3oBaHUK
cobbiTna onload Tera <body> BbINOMHAETCA CKPUNT, HaNMCaHHbIN Ha A3blke JavaScript,

B IaHHOM Cly4Yae OH BbIBOAUT COOOLLIEHNE, YTO JOKYMEHT 3arpy>KeH.

Mpumep BapuaHTa 3agaHus

Co3aaHue chboHoBoro pucyHka Ha Web-ctpaHuue

Ons  3agaHuss  (POHOBOrO pUCyHKa Ha Web -cTpaHuue wucnonb3yetca B

Tere <body> aTpmubyT background

Background-onpenensieT usobpaxeHue, KoTopoe OydeT MCrnonb3oBaThCA B KayecTBe

¢doHOBOro pucyHka. B oTnmume oT 06bluHbIX Kn300paxkeHun, aOna ¢oHa He
yCTaHaBMMBalOTCA LUIMPMHA W BbICOTA, U OH Bcerga oTobpakaeTca B HaTyparnbHyH
BenuunHy ¢ macwrabom 100%. Ecnn pucyHOK no pasmepy MeHbLle OkHa Gpaysepa, TO

KapTWUHKa NOBTOPAETCA NO rOpnU3oHTam BﬂpaBOI4BHM3,BHCTpaMBaﬂCb,KaKIMO3aMKa.B
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kayecTBe (hoHa JOMYyCKaeTCsi UCMONMb30BaTb aHUMMPOBAHHbIE N300paxeHust B oopmate

GIF, HoO oHM oTBNEeKaT BHUMaHNE YyuTaTenen.

CuHTakcuc

<body background="URL">

</body>
3HayeHun

JTrobon gonyctumbIn agpec n3obpaxeHnss — MOXXHO MCMNOSb30BaTb OTHOCUTENBHbIN
nnu abcontoTHbIn NyTb. Mpumep : file:///C:/Users/user/Desktop/doTo.jpg

OTtpaboTante BTOpon npumMmep, 3arpysnte JaHHbIN KoL, USMEHUB agpec
n3obpaxeHus.

Mpumep
<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN"
"http://www.w3.0rg/TR/html4/loose.dtd">
<html>
<head>
<title>Ter BODY, arTpubyTt background</title>
<meta http-equiv="Content-Type" content="text/html; charset=utf-8">
</head>
<body background="images/snow.gif">

</body>
</html>

N3meHeHMe LBET TeKCTa B AOKYMEHTE.

[na nameHeHus Tekcta B Web-cTpaHuue ncnonb3yetca B Tere <body> aTpubyT text

Text-ycTaHaBnMBaeT LBET TeKCTa, UCMOb3yeMOoro Ha Be6-CTpaHuLe No yMOYaHuio.
LiBeTa oTAENbHbLIX 3NIEMEHTOB MOXHO FErKO U3MEHSATb C NMOMOLLbIO CTUMEN.

CuHTaKcuc

<body text="upetr">

</body>

3HavyeHun



https://htmlbook.ru/html/body/text
https://htmlbook.ru/html/body/text
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Beb-11BeT

YT06bl HE 3aNOMUHaTL COBOKYMHOCTb LMAP, BMECTO HUX MOXHO MCNONb30BaTh UMEHA
LUMPOKO MCnonb3yemblx LBETOB. B Tabnuue npvBeaeHbl MMEHa NonynsipHbIX Ha3BaHWiA

LiBETOB.
Taba. 3. HazeaHus HEKOMoOpPbLX UBemoa
HNms uBera IBer Onucanue HlecTHaguaTepuyHoe 3HAYEHHE
aqua [omy6oii #OOFFff
black YepHblii #000000
blue Cunuit #0000ff
fuchsia Oyxkcust #FTOOFf
gray Cepprit #808080
green 3eseHsblit #008000
lime CBeTI0-3eNeHbIi #00ff00
maroon TeMHO-KpacHBIH #800000
navy TemHO-cuHUI #000080
olive OJIMBKOBBIi #808000
purple ®uoneToBbIit #800080
red KpacHsrii #ff0000
silver CaeTo-cepblit #c0c0cO
teal CuHe-3eneHbli #008080
white benprit HIFFFFf
yellow Kenreiid #ffFf00

3Ha4yeHue No yMOs4aHuio

#000000

OTtpaboTtavte TpeTui

Mpumep

npumep, 3arpyanTe AaHHbIN KOA, UBMEHMB LIBET TEKCTA.

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN"
"http://www.w3.0rg/TR/html4d/loose.dtd">

<html>
<head>

<title>Ter BODY,

</head>

aTpubyT text</title>
<meta http-equiv="Content-Type" content="text/html; charset=utf-8">

<body text="maroon">
<p>llpuMep TekcTa</p>

</body>

</html>
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Cos3panTte Web-cTpaHuuy, HasBaHme koTopon «[lMpaktuyeckoe 3aHaTue Ne6», cogepxmmoe
KOHTeHTa «Ljeem ¢ghoHa eeb6-cmpaHuubl 3a0aH Kak #fa8e47. Cumeon pewemku # neped yucnom
O3Hayaem, Ymo OHO wecmHadyamepu4Hoe. [lepebie dse yugpsbli (fa) onpedensirom KpacHyro
cocmaenswyro yeema, yugpbi c mpemsel no 4yemeepmyto (8e) — 3esieHyro, a nocsedHue dee
uugpsl (47) — cuHroro. B umoee nonyyumces makoi yeem. fa8e4d7», LBET TEKCTa onpeagensderte
camocTosiTenibHo. Web-cTpaHuua gomkHa MMeTb (OOHOBbIN PUCYHOK.

Bbi800b! u npedrioxeHus rnpodesaHHoU pabomel

CopepxaHue otyeTa:

HanmeHoBaHMe NpakTUYeckoro 3aHATUS

Llenb 3aHATUSA

BapwuaHT 3agaHus

OT4eT 0 BbINOMHEHMM Ha Kaxabl aTan pasgena «Coaep)xaHne n NopsaoK BbINONHEHNS
3agaHunsa»

Crucok ucnonb3yembiX UCMOYHUKO8

Bbi80o0bI U npedroxeHus

Lama u nodnuck KypcaHma u riperiodagamerisi

Bonipocbi 0risi caMornposepKu:
1. Hasosute Ter B A3blke HTML , no3songatwowmm co3gasaTtb OOH CTpaHuLe ¢
PUCYHKOM?
2. Hasosute aTpubyThl ons Tera body B A3blike HTML?
3. Kakown aTpubyT nomoraeTt U3MeHUTb LBET KOHTEHTa?

4. B HTML uBeT 3agaeTtcsa ogHUM U3 ABYX NyTen, Ha3oBUTE UX?

NMpaktnyeckoe 3aHATME Ne7. Co3gaHue cnUCKOB (HyMepoOBaHHbIe,
MapKMpoBaHHbIe, CNUCKK nepe4vunucrneHnn) B Web-ctpaHuue.

Lenb 3aHsmus :

1. MpooomKknUTb 3HAKOMUTBLCS C A3bIKOM pa3MeTku cTpaHuy, HTML;

2. [lo3HaKoMUTb C HOBbIMW Teramu, ucrnons3dyemol B HTML,;

3. HayuuTtbes pbopmaTtmpoBaTth TEKCT co cnvckom B HTML koge;
4. dopmuposaTtb OK 01, OK 02..

UcxodHblie Mmamepuaribl U OaHHbIE:

MK, Bpaysep, BrnokHOT.




MO-26 02 06-00[.08.M3 KMPK BrAP® ®I'60Y BO «KI'MY»

NHOPOPMATUKA | C.42/295

cxo0HbIe OaHHbIe:

Manka Ha PC «[lNpaktnyeckoe 3aHATME Ne7 2 cemecTp» C TeopeTUYeCcKnum
mMatepmarnioMm no TemMe U 3agaHuUsMN A5 CAMOCTOATENBHOMO BbIMOSHEHUS
no BapuaHTam.
CodeprxkaHue u rnopsiOoK 8bIrnosiHeHUs1 3adaHusi:

1.06y4vatowime JOMKHbI U3yUnTb TEOPETUYECKYHD YacCTb MPAKTUYECKOrO 3aHATUS

([https://htmlbook.ru/samhtml- anekTpoHHLIN pecypc] B nanke )

2. 06yqarou.|,|/|e OOJDKHbI BbINOJIHATL 3adaHUA MO BapuyaHTaM.

OnpepeneHune oTaenbHOro anemMeHTa cnucka. Ter <li>
Ter <li> onpegensiet OoTAenNbHbIN 3NeMeHT cnucka. BHelwHun

Ter <ul> nnu <ol> yCTaHaBIMBaeT TUN Crnncka — MapKI/IpOBaHHbII7I nnn HyMepOBaHHbIIZ.

CuHTakcuc

<ul>
<li>sjneMeHT MapKMpoOBaHHOTO cnmcka</li>
</ul>

<ol>
<li>sjmeMeHT HyMepoBaHHOTO cmmucka</li>
</ol>

ATpUOYTHI

type -ycTHaBnvMBaeT BMA, Mapkepa HyMepoBaHHOMO UM MapKUPOBAHHOIO CucKa.

value -uucno, ¢ KOTOpOro 6y,D,eT Ha4ynHaTbCA HyMepOBaHHbIIZ CMANCOK.

3aKkpbiBalOLWMIM Ter -He obGA3aTerneH.
OtpaboTanTe nepBbIn  NpUMeEp, 3arpy3mTe AaHHbIN Kopg

Mpumep

<!DOCTYPE HTML>

<html>

<head>
<meta charset="utf-8">
<title>Ter LI<L/title>
</head>

<body>

<ul>
<1li>Yebypamxa</li>
<li>Kpoxommn T'ena</li>
<li>llanoxnax</1li>
</ul>

</body>



https://htmlbook.ru/samhtml
https://htmlbook.ru/html/li/type
https://htmlbook.ru/html/li/value
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</html>

PesynbTaT 4aHHOroO NpuMMepa nokasaH Ha puc. 1.

& Ter U

| S

+ O

® Uebypamea
* Kporomun [ ena
o [Mlamorma

& | | Qr Google G~ £~

Co3pnaHue pa3HoOro MapkupoBaHHOro cnucka. Ter <ul>
Ter <ul> ycTaHaBnMBaeT MapKMPOBAHHbLIA CNNCOK. Kaxabl 3MeMeHT crnucka AOSHKEH

HauynmHateca c Tera<li>. Ecnu Kk Tery <ul> npumeHsetca Tabnuua cTtunen, TO

anemMeHTbl <li> HacneayT 3TN CBOMCTBA.

CuHTakcuc

<ul>

<li>syeMeHT MapKMpoOBaHHOTO cnmcka</li>

</ul>

3akpbiBatowmi Ter -obss3aTeneH.

ATpUOYTHI

type -ycTaHaBnmMBaeT BUO MapKepa Cru1cka.

CuHTakcuc

<ul type="disc | circle | square">...</ul>

3HauyeHus

[lns MapknpoBaHHOro cnucka Mapkepbl MOTryT NPUHUMATb OAMH U3 TPEX BUOOB: KPY>KOK
(disc), okpyxHOCTb (circle) n kBagpart (square). 3HayeHnsa atpmbyTa type u nonyy4aembiin

BWA nokasaH B Tabn. 1.

Taba 1. BHaveHus ampubyma type



https://htmlbook.ru/html/ul/type
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Kon Mpumep

e Yebypaluka
e  Kpokogun lNeHa

<ul type="disc"> ... </ul> e Llanoknsik

o Yebypaluka

=f @© o Kpokogun NeHa
<ul type="circle"> ... </ul> o Llanoknsik

=  Yebypaluka

; ., = Kpokogun 'eHa
<ul type="square"> ... </ul> = Lanoknsik

OTpaboTaiiTe NepBbIi  NpUMeEpP, C pa3HbIMW BapMaHTaMu MapKUPOBKM.

OnpepeneHne HymepoBaHHOro cnucka. Ter <ol>

Ter <ol> yCTaHaBIMBaeT HyMepOBaHHbIVI cnncok. Kaxkabln afeMeHT crnmcka OOSHKeH
HayMHaTbCA C Tera <1i>. Ecnn k Tery <ol> npuUMeHseTcA Tabnuua ctunen, To
SHGMeHTbI<li>HaCﬂeﬂw0T3TMCBOMCTBa.

CuHTakcuc
<ol>
<li>sjmeMeHT HyMepoBaHHOTO cmmcka</li>
<li>sjmeMeHT HyMepoBaHHOTO cmmucka</li>
</ol>
ATpUOYTHI

type -ycTaHaBnuBaeT BUA Mapkepa Crmcka.
reversed- HyMepaunsa B CMCKe CTaHOBUTCS NO yobiBaHuiO (3,2,1).
start- 3a4aéT Yncno, ¢ KOTOporo ByaeT HaYMHATLCS HYMEPOBAaHHbIV CMIUCOK.

3akpbiBaroWwmmn Ter-obsizaTteneH.

OtpaboTanTte BTOpO  nNpuMep ¢ HyMepoBaHHbLIM CMMCKOM.

Mpumep

<!DOCTYPE HTML>

<html>

<head>
<meta charset="utf-8">
<title>Ter OL</title>
</head>

<body>

<ol>

NHOPOPMATUKA | C.44/295


https://htmlbook.ru/html/ol/type
https://htmlbook.ru/html/ol/reversed
https://htmlbook.ru/html/ol/start

MO-26 02 06-00[.08.M3 KMPK BrAP® ®I'60Y BO «KI'MY»

NHOPOPMATUKA | C.45/295

<li>YeBypamxa</li>

<li>Kpoxommun I'ena</li>

<li>llanoknax</1li>
</ol>

</body>
</html>

Mpumep BapuaHTa 3agaHus

C nomoLLbto TeroB <ol> 1 <1i> NOCTPONTE CMUCKKU, NOKa3aHHble HKe. CNMCKM AOMKHbI
KOPPEKTHO oTobpaxaTtbecs B Opaysepax .

[leperIit croMcok, HAMMHASTCA C 1

01. baan
02, Arapec
03. Mapbac
04. Ipydnac
05. Aamon

Bropoit crimcor, HaunHaeTca ¢ 6

(6. bapbatoc
07. Bvep

08. Tacmon
09, Bomc

Bbi80o0bI u npedrioxeHus npodesiaHHoU pabomel

CopepxaHue oTtyeTa:

HanmeHoBaHMe NpakTUYeckoro 3aHATUS

Llenb 3aHATMSA

BapwnaHT 3agaHus

OTyeT 0 BbINOMHEHUMN HA KaXabin aTan pasgena «CoaepxaHue 1 NopsaokK BbINOSTHEHUS
3agaHusa»

Cnucok ucnornb3yemMbiX UCMOYHUKO8

Bbi80o0bI u npedroxeHusi

Hama u nodnucek KypcaHma u npernodasamerisi

Bonpochbi 0risi caMornpoeepKu:
1. Hasosute Ter B A3blke HTML , no3sonsowmnm co3gaBaTb MapKMpoOBaHHbIN

CMNCOK N KaKoBbl €ro atpnbyTbl?
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2. Hasosute aTpubyThl Ans Tera <li> B 43blke HTML?

3. Kakoi aTpubyT nomoraeTt U3aMeHuTb Hymepauuto B obpaTHoM nopsigke. ?

4. Kak Ha4aTb Hymepauuio ¢ onpeneneHHoro 3HayeHud, Hanpuvep ¢ 10 ?

MpakTnyeckoe 3aHATMEN28. BcTtaBka rpachuyecknx o6beKToB

Llenb 3aHsmus :

1. NpoaomknTb 3HAKOMUTBLCA C A3bIKOM pa3MeTKu cTpaHuy, HTML;

2. [lo3HaKoMUTb C HOBbIMW Teramm, ucrnons3dyemol B HTML;

3. Hayuutbcs BcTaBnaTh rpaduydeckne obbvektsl B HTML koae;
4. dopmmpoBatb OK 01, OK 02..

UcxoOHble Mmamepuaribl U OaHHbIE:!

MK, bpaysep, BrnokHOT.

NcxoOHble daHHbIe:

Manka Ha PC «[lNpaktnyeckoe 3aHaTME Ne8 2 cemecTp» C TeopeTUyecKnum
mMatepmarnomMm no TeMe U 3agaHUsIMU AN CAMOCTOATENBHOMO BbIMOSTHEHNS

Nno BapumaHTam.

CodeprxaHue u rnopsiOoK 8bIrnosiHeHUsI 3adaHusi:

1.06y4atome OOMKHbI U3Y4NTb TEOPETUYECKYID YacTb NPaKTUYECKOro 3aHATUS

([https://htmlbook.ru/samhtml- anekTpoHHLIN pecypc] B nanke )

2. 06yqarom,v|e OOJDKHbI BbINOJIHATL 3adaHUA MO BapuaHTaM.

Ter <img> npeaHasHayeH ansa otobpaxkeHna Ha Beb-cTpaHuue nsobpaxeHnn B
rpadpudeckom popmate GIF, JPEG unmn PNG. Agpec hanna ¢ kapTUHKOM 3agaéTcs
yepes aTpumbyT src. Mpn 3TOM BOKpYr n3obpaxeHus oTobpaxaeTcsi pamka, KOTOpyH

MOXHO ybpaTtb, fobasus aTpubyT border="0" B Ter <img>.

PucyHkn Tarke MOryT NPUMEHSITbCA B Ka4yecTBe KapT-u3obpakeHui, korga KapTuHKa

COOEPXUT aKTUBHbIE obnacTtw, BbICTynawuwpne B KayeCTBE CCbIJIOK. Takag KapTta no

BHELLHEMY BMAOY HMUYEM HE OTIIMHAETCA OT o0bl4yHOro M3o6pa>|<eH|/|;|, HO Mpn 3TOM OHO

MOXeT ObITb pa3dbuTo Ha HEBMAMMbIE 30HbI pa3HOW POPMbI, rae Kaxgas u3 obnacren

CNYXXUT CCbINKOMN.

CuHTaKkcuc



https://htmlbook.ru/samhtml
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HTML <img src="URL" alt="ajeTepHaTUBHEM TEeKCT">

ATpunoyThbI

align-OnpegensieT kak pucyHok 6yaeT BblpaBHMBATLCS MO Kpato U cnocob ob6TekaHus
TEKCTOM.

alt-AnbTepHaTUBHbIN TEKCT AN1S N300pakeHus.

border-TonwuHa pamkmn BOKpPYr n3obpaxxeHus.

height-BbicoTa nsobpaxeHus.

hspace-'OpnM30OHTanbHbIA OTCTYN OT N306paXXeHUs1 0 OKPYXKatoLLEero KOHTEHTa.
ismap-FoBopuT BGpaysepy, YTO KapTUHKa SIBNSIETCA CEPBEPHON KapTON-n3obpakeHneMm.
longdesc-YkasblBaeT agpec JOKYMEHTa, rae coaepXnTcs aHHOTauUnA K KapTUHKE.

lowsrc-Afpec n3obpaxeHust HU3KOro KayecTsa.

src-lyTb K rpadpmnyeckomy cpanny.

vspace-BepTukanbHbIN OTCTYN OT n306paXkeHnsa 40 OKpYXKaloLEero KOHTeHTa.
width-lLlnpnHa nsobpaxeHus.

usemap-Cchblfika Ha Ter <map>, COAepXXaLLMii KOOpPAMHATbI 4118 KNMEHTCKOW KapThbl-
n3obpaxeHus.

3akpbliBaroLWwmnM Ter-He TpebyeTtcs.

NHOPOPMATUKA | C.47/295

OtpaboTanTe nepBbii  NpUMEP, 3arpy3nTe AaHHbIA KO4, UBMEHUB TEKCT, LBET TEKCTA.

KapTI/IHKy 3arpys3mte co cBoero KomnbroTepa. MomeHsanTe Ha3BaHue CTpaHunubl.

Mpumep
<!DOCTYPE HTML>
<html>
<head>
<meta charset="utf-8">
<title>Ter IMG</title>
</head>
<body>

<p><a href="lorem.html"><img src="images/girl.png"
width="189" height="255" alt="lorem"></a>
Lorem ipsum dolor sit amet...</p>

</body>
</html>

N3o6paxeHne, nomellaemoe Ha BeG-CTpaHMLY, MOXHO NMOMECTUTb B pamMKy pasrvyHOM

WMPUHBI. [na aToro cnyxuT aTtpubyT border Tera <img>. o ymonyaHuio pamka BOKpYr

n3o6paxkeHusi He oTobpaxxaeTcs 3a UCKIYEHUEM Cryyasi, KOorda PUCYHOK SIBMSIETCS CChIIKON.

Mpn 3aTOM UBET pamkM coBnagaeT C LBETOM CCbIfIOK, 3adaHHbIX C MOMOLLbI CTURS UMK

atpubyTa link Tera <body>.


https://htmlbook.ru/html/img/align
https://htmlbook.ru/html/img/alt
https://htmlbook.ru/html/img/border
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https://htmlbook.ru/html/img/lowsrc
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UTtoObl yOpaTb pamKy, cnegyeT 3agatb aTpubyT border="0".
CuHTakcuc

<img border="TosnumHa pamMxu">
3HayeHus

JTloboe uenoe nonoXxmntenbHOe YNCNOo B NMKCenax.

MpuMmepHbIN BapuaHT 3agaHus

OTpaboTanTe nepBbIi  NpUMeEp, 3arpy3nTe AaHHbIn Kog 1 Ao6aBbTe pamMKy K PUCYHKY.
M3meHuTe WupuHy M BbICOTY u3obpaxeHus. [JobaBbTe anbTepHaTMBHbLIM TEKCT ANs

n3obpaxeHns .

Bb1800b1 U ripednoxeHus rnpodesniaHHoU pabomsi

CopepxaHue otyeTa:

HanmeHoBaHMe NpakTUyYecKoro 3aHATUS

Llenb 3aHATMSA

BapwnaHT 3agaHus

OT4eT 0 BbINOMHEHMM Ha Kaxabl 3Tan pasgena «CoaepxaHne n NopsaoK BbINONHEHNS
3agaHusa»

Criucok ucnosib3yeMbiX UCMOYHUKO8

Bb1800b1 U ripednoxeHusi

Lama u nodnuck KypcaHma u rperodasamerisi

Bonpochbi 0risi caMornposepKu:
1. Hasosute Ter B s3blke HTML , no3sonsowmmn co3gasaTb rpadunyeckme
06beKTbI?
2. HasoBute aTpubyThl Ans aTOoro Tera B A3bike HTML?
Kakon atpnbyT nomoraeTt U3aMeHUTb pamMKy pUCyHKa ?

4. Kakon atpubyT nomoraeT [o6aBnaTb TEKCT K PUCYHKY?

MpakTnyeckoe 3aHaTne Ne9. CospaaHme runepccbinok. fAkops

Llenb 3aHsmus :

1. MpogomknTb 3HAKOMUTBLCS C A3bIKOM pa3MeTku cTpaHuy HTML;
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2. [lo3HaKoOMUTb C HOBbIMU Teramu, ucnosnb3dyemsl B HTML;

3. HayuuTtbcs BcTaBnATb rmnepccbinkm n skopm B HTML kopae;
4. dopmmposaTtb OK 01, OK 02..

UcxoOHble Mmamepuaribl U 0aHHbIe:

MK, bpaysep, BnokHOT.

cxo0HbIe OaHHbIe:

Manka Ha PC «[lNpaktnyeckoe 3aHaTME Ne9 2 cemecTp» C TeopeTUyYeCcKnum
mMatepmarnioMm no TeMe U 3agaHUsIMN A5 CAMOCTOATENBHOMO BbIMOSHEHUS
no BapuaHTam.
CodeprxaHue u rnopsiOoK 8bIrnosIHeHUs1 3adaHusi:

1.00yvaowme OOMKHbI U3YYUTb TEOPETUYECKYHD YacTb NPaKTUYECKOro 3aHATUSA

([https://htmlbook.ru/samhtml- anekTpoHHLIN pecypc] B nanke )

2. O6yqarom,|/|e OOJDKHbI BbINOJIHATL 3aaHUA MO BapuyaHTaM.

[lnsa co3gaHus r’MNepccbinok U sikopen B BebG-CTpaHuue WCMonb3ylTcs cneaylowme

Terun:

Ter <a> ABngeTca o4HUM 13 BaxkHbIX aniemeHToB HTML n npegHasHaveH gna cosgaHmna
CCbINIOK. B 3aBMCUMOCTH OT NpPUCYTCTBUS

aTpmbyTtoB name unu href Ter <a> yctaHaBnNMBaeT CCbINIKY UMK SIKOPb. AKopem
Ha3bIBaeTCs 3akragka BHYTPW CTpaHWLbl, KOTOPYH MOXHO YKasaTb B Ka4ecTBe Lenm
ccbinku. MNpu ncnonb3oBaHMK CCbINKKU, KOTOPas yKkasbliBaeT Ha SIKOPb, MPOUCXOaNT
nepexoa K 3aknagke BHyTpu Beb-CTpaHuLbl.

[na co3gaHusa cebiniku HeobxoamMmo coobLnTb Bpaysepy, YTO ABNAETCS CChbINTKOM, a
Takke ykasaTb agpec JOKYMEHTa, Ha KOTOpLIN cneayeT caenaTb Cebinky. B kavecTtse
3HaveHus aTpubyTa href ucnonbayetcsa agpec gokymeHTa (URL, Universal Resource
Locator, yHnBepcanbHbIN ykasaTeslb pecypcoB), Ha KOTOPbIN NPOUCXOAUT NEPEXOA.
Appec cCbinkn MOXeT bbITb abCOMOTHBIM M OTHOCUTENbHBLIM. ABCONIOTHBLIE agpeca
paboTatoT Be3ae 1 BCloay HE3aBMCUMO OT UMEHM canTa unm Beb-CcTpaHuLbl, rae
nponucaHa ccbifika. OTHOCUTENbHbIE CCbINKN, KaK CrieayeT U3 X Ha3BaHUs!, MOCTPOEHbI
OTHOCMUTENbHO TEKYLLIEro AOKYMEHTa UM KOPHS canTa.

CuHTakcuc

<a href="URL">...</a>

<a name="upneHTruxaTop">...</a>
ATpnoyTbI

accesskey AKTMBaUUS CCbISKM C NOMOLLIbIO KOMOMHAaLMKN KNaBuLL.



https://htmlbook.ru/samhtml
https://htmlbook.ru/html/a/accesskey
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coords YcTtaHaBnMBaeT KOOpAUHATLI akTUBHOW 06nacTu.
download lMNMpegnaraeTt ckadaTb yKasaHHbIN NO CCbIfKe dhans.
href 3agaeTt agpec AOKyMeHTa, Ha KOTOPbIN crieayeT NepenTu.
hreflang NoeHTnnumnpyeT a3bik TEKCTa MO CCbISIKe.
name YcraHaBnvMBaeT UMS SKOPS BHYTPU JOKYMEHTA.
rel OTHoWeHNA Mexay cCbifaeMbiM U TEKYLLIMM JOKYMEHTaMu.
rev OTHOLWEHNA MeXay TEKYLLMM U CCblfTaeMbIM JOKYMEHTaMMU.
shape 3agaeT hopmy akTUBHOM 06NACTN CChINKM AN N300paxeHu.
tabindex OnpegensieT nocnegoBaTeNbHOCTb NEPEXona Mexay CCbifikaMy Npu HaXxXaTum
Ha KHONKy Tab
target Ima okHa unu copenma, kyga dpaysep byget 3arpykaTb JOKYMEHT.
title [lobaBnsieT BCNMbIBaOLLYO MOACKA3KY K TEKCTY CCbINKN.
type YkasbiBaeT MIME-T1n gokymeHTa, Ha KOTOpbIN BEAET CChifiKa.

3aKpblBalOLWMKN Ter -06s13aTeneH.

Mpumep

<!DOCTYPE HTML>

<html>

<head>
<meta charset="utf-8">
<title>Ter A</title>

</head>

<body>
<p><a href="images/xxx.Jjpg">llocMoTpure Ha MO0 doTorpadmo!</a></p>
<p><a href="tip.html">Kak cmenaTs Taxkoe xe QpoTo?</a></p>

</body>

</html>

OtpaboTtante nepBbi npumep, 3arpysuTe [AaHHbI KOA, WCNonb3ynte mnobyto

KapTUHKY , Haxogsduwykcs B nanke «W3obpaxeHusa» u nobyo web-ctpanuuy ans
nepexoaa Ha HWUX MO runepccbiike. TekCT ANS TMNepCChifiki MOXETe W3MEHUTb,
npugymaB cBoOW. HasBaHWe nNpakTU4ecKOro 3aHsTUs BO3bMUTE 3a OCHOBY TUTyna

CTpaHuLbI.

OTtpaboTka aTpubyTOB Tera <a>

ATpnbyt download- Npu Hannyum atpmnbyTa download Gpaysep He nepexoguT no
CCbIfIKe, a NPeAnoXuT cKkavyaTb AOKYMEHT, yKa3aHHbIN B agpece CCbIfKN.

CuHTakecuc
<a download>Ccruka</a>
ObsasaTenbHbI aTpUbyT-HET.
Mpumep

<!DOCTYPE html>
<html>
<head>



https://htmlbook.ru/html/a/coords
https://htmlbook.ru/html/a/download
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https://htmlbook.ru/html/a/hreflang
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<meta charset="utf-8">
<title>download</title>
</head>
<body>
<p><a href="images/xxx. pg">0TKpPHTL dain B Opayzepe</a>
<p><a href="images/xxx.jpg" download>Ckauarbp dain</a>
</body>
</html>

OTpaboTaiiTe BTOPON NpuUMep, 3arpy3nTe AaHHbIN KOA4, WCMONb3yiTe aapec KapTUHKK
C BalLIero KoMnbtoTepa.

ATpuGYT name - Mcrnonb3yeTcs ANs onpeaeneHns Skops BHYTpW CTpaHuubl. BHayane
cneayeT 3agaTh B COOTBETCTBYIOLEM MECTE 3aKnaaKy U YCTaHOBUTb €€ UM Npu
nomMoLum aTpmbyTa name Tera <a>. VIMsi CCbINKM Ha 3aKknaaKy HaYMHaAETCs CUMBOJIOM #,
nocne 4yero UaeT HasBaHWe 3aknaaku. HassaHve BbibupaeTcs noboe,
cooTBeTCTBYHLLEee TeMaTuke. MOXHO Takke AenaTb CCbifKy Ha 3aknagky,
HaxoasLLyocs B apyrovi Be6-cTpaHuue v gaxe Apyrom cavte. [Ins atoro B agpece
CCbINIKM HAaONEXMWT yKasaTb ee agpec 1 B KOHLE A06aBUTb CUMBOI PELLETKN # U UMS
3aKnagKu.

Me>|<,u,y Teramm <a name=. ..> U </a> TEKCT NncaTb He 0bsa3aTenbHO, TakK Kak
Tpe6yeTc;| JIMWb YKa3aTb MECTOMNOJIOXKEHME nepexona rno Ccblyike.

CuHTakcuc

<a name="szakjanka">...</a>
O6sa3aTenbHbLIN aTPUOYT

Ob6s3aTeneH gns AKopen.

3HaueHums -ntobON TEKCT C y4eTOM perncTpa.

3HayeHne no ymon4yaHuto- Her.

Mpumep

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01//EN"
"http://www.w3.0rg/TR/htmld/strict.dtd">

<html>

<head>
<meta http-equiv="Content-Type" content="text/html; charset=utf-8">
<title>Ter A, aTpubyT name</title>

</head>

<body>

<p><a name="top"></a></p>
<p style="height:3000px;">30eck MHOTO-MHOI'O TEKCTAa.
llpokpyumBam ero BHU3. </p>

<p><a href="#top">HaBepx</a></p>

</body>
</html>
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MpumepHLIN BapuaHT 3agaHus
OTpaboTaite TpeTMn  NpUMep, 3arpy3nte AaHHbIA kog. ocmMoTpuTe, nosiBunach nu
NPOKpPyTKa W ccbifika HaBepx. [Job6aBbTe BO BHYTPEHHEE coaep)aHue CTpaHuLbl

PUCYHOK N HEBOMbLLOWN TEKCT.

CopepxaHue otyeTa:

HanmeHoBaHMe NpakTUYeckoro 3aHATUS

Llenb 3aHATMSA

BapwuaHT 3agaHus

OTyeT 0 BbINOMHEHUN HA Kaxabin 3Tan pasgena «CoaepkaHme 1 NopsaokK BbINONHEHUS
3agaHusa»

Criucok ucnosib3yeMbiX UCMOYHUKO8

Bbi800bI U npedroxeHusi

Lama u nodnuck KypcaHma u rperiodasamerisi

Bonpocbi 0risi caMornpoeepKu:
1. Hasosute Ter B s3blke HTML , no3Bonsowmmn co3gaBaTb rMnepcebinkn Ha
apyrne ob6beKTbI?
2. Hasosute atpmbyThl Anga aToro tera B sA3blike HTML?
Kakon aTtpmbyT nomoraet yctaHaBnuBaTb UMS SKOPS BHYTPU AOKyMeEHTa ?

4. Kakon aTpubyT nomoraet ckadumBatb OObeKT?

MpakTu4yeckoe 3aHaTne Ne10. NMocTpoeHne n pegakTupoBaHue Tabnuy

Lenb 3aHsmus :
1. MpooomKknUTb 3HAKOMUTBLCS C A3bIKOM pa3MeTku cTpaHuy, HTML;
2. [lo3HaKoMUTb C HOBbIMW Teramu, ucrnons3dyemol B HTML,;

3. Hayuntbcs cTpouTb 1 pegaktupoBath Tabnuusl B HTML koge;
4. dopmuposaTtb OK 01, OK 02..

UcxodHblie Mmamepuaribl U OaHHbIE:

MK, Bpaysep, BriokHOT.

UNcxoOHbIe daHHbIe:
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Manka Ha PC «[lNpaktudeckoe 3aHaTHe Nel0 2 cemecTp» C TEOpPETUYECKUM
MaTepuanomMm no Teme n 3agaHusiMn AN CaMOCTOSTENbHOMO BbIMOSIHEHWS
no BapuaHTam.
CodepxxaHue U nopsi0oK 8bINMOSIHEHUST 3a0aHUs:

1.06y4vatowime OOMKHbI U3yUYnTb TEOPETUYECKYHD YacTb MPAKTUYECKOrO 3aHATUS

([https://htmlbook.ru/samhtml- anekTpoHHbIN pecypc] B nanke )

2. O6yyatowme OOMKHbI BbIMONTHUTL 3a4aHns Mo BapuaHTam.

[nsa noctpoenus Tabnuy B HTML koge cywecTtBytoT Ter <table>

OnucaHwue
ONeMEHT <table> CMYXUT KOHTEMHEPOM [Ans 3rEMEHTOB, OnpedensioWwmux coaepXumoe
Tabnuubl. Jliobas Tabnuua cOCTOUT U3 CTPOK U SYEeK, KOTOpble 3a4aloTcsl C NMOMOLLbIO
TeroB <tr> U <td>. BHyTpu <table> gonyctumo ncnonb3oBaTtb cnepywowme
anemMeHTbl: <caption>, <col>, <colgroup>, <tbody>, <td>, <tfoot>, <th>, <thead> u

<tr>.

Tabnuubl ¢ HeBMAUMOW rpaHuLE OONroe BPEMs MUCNoNb30Banuch Ans BEPCTKU BeO-CTpaHul,
NO3BONASA pasfensTb AOKYMEHT Ha MoaynbHble 6noku. NogobHein cnocob npumeHeHusa Tabnuy
Hallen BOMIIOLLEHNE HA MHOTUX canTax, Moka eMy Ha CMeHy He npuven 6onee COBPEMEHHbIN
cnocob BepCTKM C MOMOLLbIO CIOEB.
CuHTakcuc
<table>

<tr>
<td>...</td>
</tr>

</table>

ATpubyTHI

align -OnpeaenseT BolpaBHUBaHWE Tabnuubl.

background 3apgaeT pOHOBbLIV PUCYHOK B Tabnuue.

bacolor LiBeT cboHa Tabnuupbl.

border TonwwmHa pamku B nMkcenax.

bordercolor LiBeT pamku.

cellpadding OTCTyn OT paMKku 4O COAEPXKUMOIO AYENKM.

cellspacing PaccTosiHne mexay ss4enkamu.

cols Yncno konoHok B Tabnuue.

frame CoobwaeT 6paysepy, Kak oTobpaxaTb rpaHuLbl BOKPYr Tabnuupl.
height BeicoTta Tabnuupbl.

rules CoobuiaeTt 6paysepy, rae otobpaxkaTb rpaHnLbl MeXay a4ernkamu.
summary KpaTtkoe onncaHue Tabnuubl.



https://htmlbook.ru/samhtml
https://htmlbook.ru/html/table/align
https://htmlbook.ru/html/table/background
https://htmlbook.ru/html/table/bgcolor
https://htmlbook.ru/html/table/border
https://htmlbook.ru/html/table/bordercolor
https://htmlbook.ru/html/table/cellpadding
https://htmlbook.ru/html/table/cellspacing
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https://htmlbook.ru/html/table/frame
https://htmlbook.ru/html/table/height
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width WnpuHa Tabnuubl.
3akpbliBaroLWwmm Ter -obsa3aTeneH.

Mpumep

<!DOCTYPE HTML>

<html>
<head>

<meta charset="utf-8">

<title>Tabnuua pasMmepor obyeu</title>

</head>
<body>

<table border="1">
<caption>Tatimuua pasMepos obysu</caption>

<tr>

<th>Poccua</th>
<th>Bemukobpurauna</th>
<th>Espona</th>

<th>Inuua crymnHu,

</tr>

cv</th>

<tr><td>34, 5</td><td>3, 5</td><td>36</td><td>23</td></tr>

<tr><td>35, 5</td><td>4</td><td>36%</td><td>23-23,5</td></tr>

<tr><td>36</td><td>4, 5</td><td>37%</td><td>23, 5</td></tr>
<tr><td>36, 5</td><td>5</td><td>38</td><td>24</td></tr>
<tr><td>37</td><td>5, 5</td><td>38%</td><td>24, 5</td></tr>
<tr><td>38</td><td>6</td><td>394</td><td>25</td></tr>

<tr><td>38, 5</td><td>6, 5</td><td>40</td><td>25, 5</td></tr>
<tr><td>39</td><td>7</td><td>40%</td><td>25, 5-26</td></tr>

<tr><td>40</td><td>7, 5</td><td>41%</td><td>26</td></tr>
<tr><td>40, 5</td><td>8</td><td>42</td><td>26, 5</td></tr>
<tr><td>41</td><td>8, 5</td><td>42%</td><td>27</td></tr>
<tr><td>42</td><td>9</td><td>43%</td><td>27, 5</td></tr>
<tr><td>43</td><td>9, 5</td><td>44</td><td>28</td></tr>

<tr><td>43, 5</td><td>10</td><td>44%</td><td>28-28, 5</td></tr>
<tr><td>44</td><td>10, 5</td><td>45%</td><td>28,5-29</td></tr>
<tr><td>44,5</td><td>11</td><td>46</td><td>29</td></tr>

<tr><td>45</td><td>11, 5</td><td>46%</td><td>29, 5</td></tr>

<tr><td>46</td><td>12</td><td>47%</td><td>30</td></tr>

<tr><td>46,5</td><td>12, 5</td><td>48</td><td>30, 5</td></tr>

<tr><td>47</td><td>13</td><td>48%</td><td>31</td></tr>

<tr><td>48</td><td>13, 5</td><td>49%</td><td>31, 5</td></tr>
</table>

</body>
</html>

OtpaboTanTe nepesbii

Mpumep BapuaHTa 3agaHuA

Cospavite cBoto Tabnuuy no obpasuy

npumep, 3arpy3vTe AaHHbIA KOA.

AlB —A AVB A&B A—B A«—B
HHBEPCHA | IMBBIOHKLHA | KOHBIOHKLHA | HMIUIHKALIHA | JKBHBaCHIIHA

010 I 0 0 1 |

01 I 1 0 1 0

110 0 1 0 0 0

111 0 1 I 1 1
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3aganTte poHOBLIM PUCYHOK MNW LBET hoHa Tabnuubl, USMEHUTE TOSMWMHY W LBET paMKu

Tabnuubl.

CopepxaHue oTtyeTa:

HanmeHoBaHMe NpakTUYecKoro 3aHsaTus

Llenb 3aHATMSA

BapwnaHT 3agaHus

OT4eT 0 BbINOMHEHMM Ha Kaxabl aTan pasgena «CogepxaHne n NopsaoK BbINONMHEHNS
3agaHusa»

Criucok ucrnosb3yembix UCMOYHUKO8

Bb1800bI U ripedrnoxeHusi

Lama u nodnuck KypcaHma u riperiodagamerisi

Bonipocbi 0r1si caMornposepKu:
1. HasoBute Ter B a3bike HTML , no3sonstoowun co3gasaTb Tabnmuy B web-
cTpaHuue?
2. HasoBute aTpubyThbl Ans aToro Tera B A3blke HTML?
Kakon aTpmbyT nomoraeT UamMeHsiTb LiBeT Tabnuubl U LBET pamMok Tabnuubl ?

Kakon atpmbyT nomoraeTt co3gatb (OOHOBLIA PUCYHOK Tabnuubl?

MpakTnyeckoe 3aHaTMe Ne11. Co3gaHmMe MHTePaAKTUBHOW CTPaHULbI

Llenb 3aHamMus:

1. Hayuutbcs cosgaBatb rpynnel Web-cTpaHuy metogom npeobpasoBaHus
nokymeHtoB MS Office.

UcxodHble mamepuarbi U OaHHbIE:!

MK, Bpaysep Internet Explorer, MS Word, MS Excel.

Ucnonb3oeaHHbIe UCMOYHUKU:[6, cmp. 467], [].

cxo0HbIe OaHHbIe:

Manka Ha PC «[lNpaktudeckoe 3aHaTHe Nell 2 cemecTp» C TeOpEeTUYECKUM
MarepuanomMm no Teme u 3agaHusaMu ONns CaMOCTOATENbHOrO BbIMOMHEHUS
no BapuaHTam.

CodepxxaHue U nopsi0oK 8bINOSIHEHUST 3a0aHUs:
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1.06y4atolme OOMKHbI U3Yy4nTb TEOPETUYECKYHD YacTb MPaKTUYECKOro 3aHATUS

([https://htmlbook.ru/samhtml- anekTpoHHbIN pecypc] B nanke )

2. O6yyatowme OOMKHbI BbINONTHUTL 3a4aHns Mo BapuaHTam.

Mpumep BapuaHTa 3agaHus

CospaHue rpynnbl Web-cTpaHuy metoaom npeobpasoBaHusa AokymeHToB MS
Office

1. MoaroToBuUTb Nanky Ans pasmelleHns Bawwmx JOKyMEHTOB.
2. CospgaTtb gokymeHT Word cnegytowiero cogepxaHusi.

[MaBHbIN 3aronoBok, Hanpumep, O6bekT WordArt:

0 cebe

Hanee 3-4 ab3aua o cBoeM npoucxoxaeHuun (kpaTtkast asTobunorpagus).
3aTeM pasMecTUTb TEKCT:
"[anee Bbl MOXxeTe y3HaTb nogpobHocTn:"
W cospaTb ornaeneHue, cocTosulee, Hanpumep, U3 AByX MNYHKTOB:
Mowu yBrneyeHunsa
Mowu gpy3bs
3. OhopMUTL OOKYMEHT M COXpaHUTb B CBOEW narnke nog nmeHem main.doc

4. Cospgatb aokyMmeHT Word, nocesileHHbIn Bawnm yBnedeHnsam. CoxpaHuUTb JOKYMEHT
nog umeHem hobby.doc B ceoen nanke. [JOkyMeHT AomkeH 6biTb 0OOPMNEH, UMETL

HVDKHWUIA KONOHTUTYI M KpOMe TeKcTa CoaepKaTb PUCYHKN.

5. Cospatb kHUry Excel ¢ Tabnuuen no npuBeaeHHOMY HUXe 0GpasLy, COXpaHUTb Noj

umeHem friends.xls
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Mow gapy3esa

JEIYE BospacT PocT Bec

Bacna 18 184 a0

3rHa 22 170 67

F.onA 445 165 G0

IeHa 25 180 70

CpenHee 3HaYeHHE 27,5 176 71,75

[ns BbluMCreHNN cpegHunx 3Ha4YeHU OOMKHbI ObITb MCMNONb30BaHbI d)OpMy./'lbI.

5.1. NoctponTb rpadukm, UNNCTpupyoLwme ceegeHms o Bawmnx apysbax.

Pacnonoxutb rpaduku, nog tabnuuen nogorHaTb pasmepbl Tabnuubl 1 rpagukos.

5.2. NoaroToBuTb NNCT K NeYaTn: HaCTpPoUTb NapameTpbl Bknagku "CtpaHuua..." B

pexnve npe,D,BapMTeﬂbeIVI NpoCMOTpP, CO34aTb KONMOHTUTYIbI.
6. YCTaHOBUTbL CBA3U mMexay AOKYMeHTaMn C MoOMOLLBbIO TMNEepPCCbIJIOK.

6.1. OTKpbITb rNaBHbIM AOKYMEHT main.doc 1 nocnegoBaTenbHO BblAENAS 3arofioBKU
pasnenos, 3aKpenuTb 3a HUMK runepccebinkn ("Menio — BectaBuTb") Ha

COoOTBETCTBYHOLLMNE NJOKYMEHTbI.

6.2. CoXpaHUTb JOKYMEHT U NpoBepUTb paboTOCNOCOBHOCTL rMnepccehInku. Bosspart B

[MaBHbIN OOKYMEHT BbINOJIHATb C NOMOLLBbIK KHOMMKA | o5 Ha naHesnmn MHCTPYMEHTOB

7. B rmaBHOM JOKYMeHTe YyCTaHOBUTbL 3aknagky Ha 3aronoBok Mou ysneyeHus. Natb en

Ha3BaHue "Xobon". CoxpaH1UTb LOKYMEHT.

8. Co3aaTb B KOHLIE KaXXAoro BCroMoraTeribHOro A0KyMeHTa rmnepcchinki,

obecneunBaloLLe Bo3BpaT B OCHOBHOW JOKYMEHT.

8.1. MoagroTtoBnTb PUCYHOK aAnA obecneyveHus BO3BpaTa U3 BCnomMmoratesribHbIX

AOKYMEHTOB B rnasHbIi. Hanpumep, pucyHok @l mosxHO NOSTy4MTb C MOMOLLIO
co3aHus rpadomyeckomn Konmm akTMBHOIo okHa B Bydepe (Alt+PrintScreen) n

AarnbHenwero pefakTMpoBaHUsa pucyHka B pegaktope Paint.
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8.2. BctaBuTb B KOHEL, KaXKA0ro U3 JOKYMEHTOB PUCYHOK U 3aKpPenuTb 3a HUM
rMNepccbINKy Ha AOKyMeHT main.doc. B danne hobby.doc runepccbinka gomkHa

obecneuymBaTtb nepexon Ha 3akrnagky "Xobou".
9. CoxpaHUTb OOKYMEHTbI U MPOBEPUTb PaboTy rMnepcChbInok.

CospaTtb rpynny cBsidaHHbix Web-cTpaHul meToaoM npeo6pa3oBaHus
NOAroTOBNEHHbIX JOKYMEHTOB.

10.1. NoparoTosuTe nanky gna Web-gokymeHToB ¢ umeHem My _Web.

10.2. NocnepoBaTensLHO packpbiBad noArotToBliEeHHblE paHee OOKYMEHTbI, COXPaHUTb

nx B nanke My_Web, yka3as:
Tun cdanna: Web-cmparuua (*.htm; *.html)

10.3. 3aKkpbITb BCE AOKYMEHTbI, NPOaHann3npoBaTb N3MEHEHUS, NPOM30LLIEALLNE B

CTPYKTYyp€e nanok.

11. MNMpocmoTpeTb Web-aokyMeHTbI, Ha4YMHasa ¢ main.htm. NpoaHanusnpoBaTtb, kakue
3NeMeHTbl JOKYMEHTOB M3MEHUITUCh UM BOBCE ncyesnu. MNMonbiTateca caenatb
nepexoA no runepccoinke. Yoeantsca B TOM, 4TO cBA3n mexay Web-cTpaHuuamm

HYXOalTCA B pedakTupoBaHUN.

12. OTpepaktupoBatb Web-A0KYMEHTbI, UBMEHUTb MNEePCCLISIKU, BbINONHUTL

AO0NOSTHUTENBHOE OhOPMIIEHNE.
BHumanue! [1na nepexona n3 bpaysepa B pexum pefakTupoBaHUs HYXXHO
BOCnonb3oBaTbCcs MeHto "®ann" — "lMpasutb B Microsoft Word for Windows" nnm
KHOMKOM |'|Ha naHesnu NHCTPYMEHTOB.
13. CoxpaHuTb 1 3aKpbITb BCe AOKYMEHThI. [peabaButb paboty Web-ctpaHuy,
npenogasaTernto.

Bb1800b1 U ripednoxeHus npodenaHHoU pabomsbi:

ColdepxaHue omyema:

1. HanmeHoBaHMe NpakTU4eckoro 3aHATUS
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2. Lenb 3aHaTMA

3. BapuaHT 3aHaTus

4. PesynbTaT paboTbl COXpaHUTb hanniom B CBOEK nanke
5. Cnncok ncnonb3yemMblX UICTOYHUKOB

6. BboiBOAbI U NpeanoxeHus

7. daTbl 1 nognucu KypCaHTa 1 npenogaBarterns

Bonpochbl 0risi caMornposepKu
1. Kakumn cnocobamm moxxHo cosgatb Web-cTtpanuubl B MS Word ?

2. Kak MS Word naMeHseT CTPYKTypy ManoK Ha AUCKE NMpu COXPaHEHUN HOBOW
Web-cTpaHuupbl

3. Kakve HoBble npuemMbl 0popMIieHUsT JOKYMEHTa NosABnATCs npu paboTe C
Web-cTpaHuuamu, a kakne CTaHOBATCA HEQOCTYNHBIMU?

4. Kak BCTaBnsieTcs rmnepccbifnika Ha gpyron JOKYMEHT?

Paspen 4 CeteBble TeEXHOMOMMM
Tema 4.1 KomnbroTepHble ceTu, nokanbHble ceTu. CeTb UHTepHeT

Mpaktnyeckoe 3aHATME Ne12 O6beguHEHMEe KOMMbIOTEPOB B JIOKaNbHYHO
ceTb. MogenupoBaHMe KOMMbLIOTEPHOM CEeTU C NOMOLLbIO NporpamMmbl Dia.

Llenb 3aHsmus :

1. N3yunTb CTPYKTYpY KOMMbIOTEPHON CETU, TEXHOMOMMEN nepeaaym n o6paboTkm
AaHHbIX.

2. 3HaTb ycTponcTBa, HeobxoauMble ANS OpraHM3aunm KOMNbIOTEPHON CeTH

3. Hayuntbcs mogenMpoBaTb KOMMbOTEPHbIE CETU C MOMOLLIO NporpaMmmbl DIA

4. dopmuposanue OKS5, OK6, 11P26, JTIP30

UcxodHblie Mmamepuaribl U OaHHbIE:
MK, nnu DIA

Ucrnonb308aHHbIe UCMOYHUKU:

cxo0HbIe OaHHbIe:

Manka Ha PC «lMpakTnyeckoe 3aHsaTME Nel2 2 ceMecTp» C TEOpPETUYECKUM
mMatepmanom no Teme U 3agaHusiMU O CaMOCTOATENIbHOMO BbIMOSIHEHUS
no BapmnaHTam.
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CodeprxkaHue u rnopsiOoK 8bIrnosiHeHUsI 3adaHusi:
1.06y4varoLume OOMKHbI U3y4YNTb TEOPETUYECKYIO YacTb NPaKTUYECKOro 3aHATUS —
([OnekTpoHHbIN y4ebHuK, Dials nanke )
2. Obyvatoume OOMmKHbI BbIMOMHUTL 3a4aHns No BapuaHTaMm.

TeopeTnyeckasa 4yacTb
Moa KoMmrbomepHOU cembto MOHMMAKT KOMMMEKC annapaTHbIX U NPorpamMMHbIX

CpPeAcCTB, NpeAHasHayYeHHbIX Ansa obmeHa nHdopmMmaumen n goctyna nosnb3oBaTtenen K
e[VHbIM pecypcam ceTu.

OcHoBHOE Ha3HayeHWe KOMMbIOTEPHbIX ceTern - obecnevynTb COBMECTHbIN JOCTYn
nono3oBaTenen Kk uHgopmauumn (6asam AaHHbIX, OOKYMEeHTam U T.4.) U pecypcam
(kecTkne gucku, npuHTepbl, Hakonutenn CD-ROM, mogemsbl, BbiIxod B rnobanbHyto
ceTb U T.4.).

AboHeHmbl cemu—  OObLEKTbl, TreHepupylwme wunuM  notpebnswowme
NHopMaLnIo.

AbBoHeHTamMn ceTn MoryT ObITb oTgenbHble 3BM, npombilwneHHble poboThl,
ctaHkm ¢ YlY (ctaHkM C 4mcnoBbiM MporpamMHbiM ynpaeBnenHnem) v T1.4. Jlobon
abOHEHT ceTu NOOKITHYEH K CTaHLUN.

CmaHyus — annapaTypa, KoTopas BbINOMHSET  YHKUMKW, CBA3a@HHble C
nepegayen n npMEMomM NHpopmaumn.

Ana opraHu3auun B3aumopencTBusi aboOHEHTOB W  CTaHuuMM Heobxopuma
dusnyeckas nepegaroLiasa cpeaa.

@usudeckas nepedarowjas cpeda — IMHUN CBA3WN MU NPOCTPAHCTBO, B KOTOPOM
pacrnpoCTPaHAITCA 3NEeKTpPUYEeCKne curHanel, U annapaTtypa nepegadv gaHHbIX.

OpoHOM M3  OCHOBHbIX
JloxankHad ceTk

T'nobansHana ceTs XapakTepucTuk FHnUHUN  Unu
Local Area Network E_E Wide PsreaNetwurk p p

KaHalrioB CBA3N  ABJIAETCA

&__"‘ % CKOPOCTb Mepeaayn AaHHbIX
HOCKBA =) (NnponyckHasi cnocoB6HOCTb).

JIOHJIOH

Ha 6a3e dmsnveckon nepenarollen cpenbl CTpouTcd
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KOMMYHUKaLMOHHAA ceTb. Taknm obpas3om, KOMMbOTEPHAs CeTb — 3TO COBOKYMHOCTb
abOHEHTCKUX CUCTEM U KOMMYHWUKALIMOHHOW CETMW.

Mo Tuny ncnonbdyembix OBM BbiaensatoT 00HOPOOHbIE U HEOOHOPOOHbLIE cemu. B
HEeOHOPOHbIX CETAX coaepaTcs NPOrpaMMHO HECOBMECTUMbIE KOMMbIOTEPDI.

Mo TeppuTopuanbHOMY NPU3HAKY CETU OENAT Ha JSlI0KasibHbIe U 2106asbHbIe.

JlokarnbHble cemu (LAN, LocalAreaNetwork) o6beanHsoT aboHeHTOB,
PacnosOXXeHHbIX B Npeaenax HebornbLwon TeppuTopumn, 06bIYHO He Bonee 2—-2.5 km.

JlokanbHble KOMMNbIOTEPHbIE CETU MO3BOSIAT OpraHM3oBaTb pPaboTy OTAENbHbIX
npeanpusaTUi U ydYpexaeHun, B TOM 4ucrie 1M obpasoBaTenbHblX, pewnTb 3agady
opraHusauumn gocTtyna K o6LUM TEXHUYECKUM U MHPOPMALMOHHBIM pecypcam.

lnobanbHbie  cemu (WAN,  WideAreaNetwork) o6beguHaioT  aboHeHTOB,
PacnoSIOXXEHHbIX APYr OT Apyra Ha 3Ha4YuTesSlbHbIX PACCTOSHUAX: B PasHbIX panoHax
ropoda, B pasHblX ropojax, CTpaHax, Ha pasHbIX KOHTUHEHTax (Hanpumep, ceTb
NHTepHer).

B3sanmopencrteme mexay aboHeHTaMu TakoM CETU MOXET OCYLLECTBNATbCA Ha
6ase TenegoHHbIX JNHUMA CBA3W, PaOMOCBA3N WU CUCTEM CMNYTHUKOBOW CBSA3WN.
MoGanbHble KOMMbLIOTEPHbLIE CETM NO3BONAT pPewnTb npobnemy ob6beanHeHus
MHPOPMALMOHHBIX PEeCYpCOB BCEro 4enoBeyecTBa M OpraHvM3auuMuM OocTyna K 3TuUMm
pecypcam.

OCHOBHbIE KOMMOHEHMbI KOMMYHUKaUUOHHOU cemu:

nepegaTyuk;

NPUEMHMK,;

coobueHuns (undpoBsble faHHble onpeaenéHHoro oopmata: hann 6asbl AaHHbIX,
Tabnuua, oTBET Ha 3anpoc, TEKCT NN n3obpaxeHune);

cpeactBa nepepjayn (uamdeckaa nepefawowias cpeja Moo cneuvanbHas
annapartypa, obecneunBatowasn nepegadvy nHpopmauun).

Tononozus nokanbHbIX cemel

Mog Tononormen KOMMbIOTEPHOM CeTU O0OblMHO MOHUMAaKT  dU3nyeckoe
pacnosioXeHne KOMMNbIOTEPOB CETU OTHOCUTENBHO APYr Apyra 1 cnocob coeguHeHns nx
NNHUSAMNA.

Tononorns onpegensier TpeboBaHWss K 0OOPYAOBaHWIO, TUM WCMNONb3YEMOro
kabensa, wmeToObl ynpaBneHWs OOMEHOM, HaOeXHOCTb paboTbl, BO3MOXHOCTb
pacwmpeHns cetn. CywectByeT TpyM OCHOBHbIX BMAa TOMOMOMMK CETU: WKHA, 3Be3aa U

KOIbLO.
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llluna(bus), nNpn KOTOpPOM BCe KOMNbLIOTEPLI MapasnsienbHO MNOAKIYAKTCA K

oaHOM

JINHUN CBA3N, " I/IHCbOpMaLl,I/IFI oT
Kaxgoro KOMIMblOTEpPA OQHOBPEMEHHO

nepepgaeTtcA KO BCEM OCTallbHbIM

KomnbtoTepam. CornacHo 3ToWM TOMOMornn
co3gaeTcs ogHopaHroBasi ceTb. [lpy Takom
CoeMHEHMN KOMMNbIOTEPbLI MOryT nepefaBaTb MHOPMaUMIO TOMbKO MO odyepeau, Tak
Kak NMHNSA CBA3UN edNHCTBEHHAas.

JlocmouHcmea:

npoctota Ao6aBneHnss HOBbIX Yy3I0OB B CETb (3TO BO3MOXHO AaXe BO BpeMS
paboTbl ceTn);

ceTb npoaosmkaeT (YHKUMOHMPOBATb, OaXe €Cnv OTAESbHble KOMMNbIOTEPDI
BbILLMN N3 CTPOS;

Hegoporoe ceteBoe 060pyAOBaHNE 3a CYET LUMPOKOro PacrnpoCTpaHeHUs Takown
TOMnosnornun.

Hedocmamku:

CINOXHOCTb CeTEBOro 060pyaoBaHus;

CMNOXHOCTb AMAarHOCTMKM HEWCNpaBHOCTU ceTeBoro obopynoBaHWA M3-3a TOro,
4YTO BCE aganTepbl BKMOYEHbI NapannenbHo;

00pbiB Kabensa Bne4veT 3a cobomn BbiXoa U3 CTPOS BCEN CETY;

OrpaHNUYeHME Ha MaKCUMarnbHYK OMAVHY NUHWA CBSA3M M3-3a TOro, YTO CUrHanbl
npu nepegaye ocnabnawTcs U HAKAK He BOCCTaHaBIMBAKOTCA.
5\ 3ee30a (star), npu KoTOoponm K OOHOMY

g UeHTpalsibHOMY KOMMNbHTEPY NPUCOEOUNHAIOTCA

— ocTasnbHble nepudepunHbie KOMMNbIOTEPHI,
5 npuyemM Kaxgablh M3  HUX WUCNOMb3yeT CBOM
OTOENbHYK  nuMHUKO  cBA3W. Becb  obmeH
WHoOpMauuen ungeT UCKMIYUTESNTbHO  4Yepes
LEeHTparbHbI KOMMbIOTEP, HA KOTOPLIN NOXUTCS O4eHb DoMbLUas Harpyska, No3ToOMy OH
npegHasHayeH TonbKo AN o6cnyxnBaHnsa ceTu.

JlocmouHecmea:
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_ g ) BbIXO4 W3 CTPOA nepudepunHoro KomnbroTepa
_% _g HUKaK He  oTpaxaeTca Ha  PYHKLUMOHMPOBAHUU
# - -

\OCTaBLLUENCs 4YaCTu ceTu;

S _.E ig % npocToTa MCMOMNb3yeMoro CeTeBoro
o g 1 obopynoBaHus;

BCE TOYKM MNOOKMHOYEHUST coOpaHbl B OAHOM MecTe, 4TO
NO3BOMSET Nerko KOHTponuMpoBaTb paboTy ceTu, nokanu3oBaTb HEUCNPABHOCTU CETU
nyTem OTKNIYEHUA OT LleHTpa Tex U UHbIX NEPUPEPUNHBIX YCTPONCTB;

He NPOUCXOAMUT 3aTyXaHUs CUTHasOoB.

HepocTtaTku:

BbIXOL W3 CTPOS LEHTparbHOro KOMMblOTEpPA [Aeraet CceTb MNOJSIHOCTbIO
HepaboTocnocobHom;

XKeCTKOe OrpaHuyeHne KonmyecTasa nepngeprinHbIX KOMNbIOTEPOB;

3HauyuTenbHbIM pacxoq kabens.

KonbLo (ring), Npy KOTOPOM Kaxkabl KOMMbOTEP NepefaeT MHpopmaumio Bcerga
TOMBbKO OOHOMY KOMMbIOTEPY, CriedyowemMy B LENoYke, a nonyyaet WHgopmauuio
TOMBbKO OT npedblaywero B LENoYke KOMMblTepa, W 3Ta LUenovka 3aMmKHyTa.
OcoBeHHOCTBI0 KOoSbLua SABMSETCA TO, YTO KaXAbld KOMMbIOTEP BOCCTaHaBNUBaeT
NPUXOAALLUMA K HEMY CUrHaM, NO3TOMY 3aTyxaHue curHana BO BCEM KOfbLie He umeeT
HUKaKOro 3Ha4YeHUs1, BaXXHO TOMbKO 3aTyXaHne Mexay COCEQHUMU KOMMNboTEPaMu.

LHocmouHcmea:

Nerko NOAKIYUTL HOBbIE Y3ribl, XOTS ANSA 3TOr0 HYXXHO NMPUOCTaHOBUTL paboTty
cetu;

OonbLUOE KONMNYECTBO Y3I10B, KOTOPOE MOXHO NOAKNIYNTL K ceTu (6onee 1000);

BbICOKas YCTOMYMBOCTb K Meperpyskam.

Hedocmamku:

BbIX0[, U3 CTPOS XOTs 6bl OQHOro KOMMbOTEPA HapyLwaeT paboTy ceTu;

006pbIB kKabenst xoTs Obl B 0O4HOM MecTe HapyLluaeT paboTy ceTu.

B  oTmenbHbIXx cnyyasx — npy KOHCTPYMPOBAHUM  Ce€TU  UCMOSb3YHT
KOMOUHMPOBaHHYO Tononorui. Hanpumep, gepeBo (tree)— KOMOMHALMA HECKOMNbKMX
3Be3a.

Kaxgblh KoMMbloTep, KOTOpbIM (PYHKUMOHUPYET B JOKanbHOW CeTU, LOJDKEH

nMeTb ceTeBou aganTtep (ceTeByl KapTy). PyHKUMEW ceTeBOro agantepa siBrsieTcs
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nepeaaya v MpUeM CUrHarmoB, pacrnpoCTpaHsieMbiX Mo kabensiM cBsiau. Kpome Toro,
KOMMbIOTEP AOMKEH GbITb OCHALLEH CETEBOI OMNepaLOHHON CUCTEMON.

Mpy KOHCTPYMpOBaHWW ceTell WCMOMb3YlOT CreAyloLlmne BUAbI
2 axabenei:
_ HeaKkpaHMpoBaHHas BUTasi napa. MakcumarbHoe paccTosiHue, Ha

-

kabenem, gocturaet 90 M. CkopocTb nepegayn nHdopmaumm - ot 10 go 155 Moéut/c;

KOTOPOM Monﬂ'6bﬁb pacnonoXxeHbl KOMMbOTEPbI, COeANHEHHbIE 3TUM

9KpaHupoBaHHasa BuTaa napa. CkopocTb nepegayn uHdopmaumm - 16 M6ut/c Ha
pacctosaHune go 300 m.

KoakcuarnbHbIN Kkabernb. OT1nuyaeTcs bonee BbICOKOW

nHdpopmauumto Ha pacctosiHme ao 2000 m co ckopocTbio 2-44 MouT/c;
- 3 BonokoHHo-onTuYecknn kabenb. MaeanbHasn nepegatowas cpeaa, oH
' HEe NnoABEepXeH OEUCTBUI  SNEeKTPOMarHUTHbIX  MNonen, no3BonsieT
nepegasaTb MHoOpMauuto Ha pacctoaHne o 10 000 m co ckopocThio Ao 10 MéuTt/c.

lMoHsimue o 2n06anbHbIX cemsix

[nobarnbHasi cemb — 3TO OObEOMHEHUSI KOMMbLIOTEPOB, PACMONIOXEHHbIX Ha
yAaneHHOM pacCTOosHUKW, Ana obLWero MCnonb30BaHUA MUPOBbLIX MH(OPMALMOHHBLIX
pecypcoB. Ha cerogHsiluHMMA OeHb KX HacuyuTbiBaeTcsd B mupe 6onee 200. N3 Hux
Hanbonee M3BEeCTHOM N ceTen B rnobarnbHbIX CETAX HET KaKoro-nmbo eguHoro LeHTpa
ynpaBneHusi. OCHOBY CETWU COCTaBNAT AECATKM W COTHM ThbiCAY KOMMbIOTEPOB,
COEOWHEHHbIX TeMM WM WHbIMKM KaHanamu cBA3W. Kaxabih KoMnbloTep umeeT
YHUKanbHbI nOeHTUUKaTop, YTO NO3BONSET "MPONOXWTbL K HeMy MapupyTt" ans
poctaBku mHpopmaumm. OBblMHO B rnobanbHOM ceTn 0ObeAMHATCA KOMMbIOTEPHI,
paboTatowme no pasHbiM npasuniaMm (MMeKLne pasnnuHy0 apxXUTekTypy, CUCTEMHOE
nporpammHoe obecneyenune u 1.4.). lNoaTomy Ana nepegayn nHopmMaumm U3 O4HOro
BMAa ceTel B APYron NCNosb3yTCs LWO3bI.

o3kl (gateway) —93TO  yCcTpoucTBa  (KOMMbIOTEPbI),  CRyxawue  ans
00beanHeHUs CeTEN C COBEPLLEHHO pasfiMyYHbIMM NMPOTOKONamMmM obmeHa.

llpomokon  obmeHa —3TO  Habop npaBun  (cornawleHwe,  cTaHgapT),
onpenensiowmnin NPUHUUNGLI obMeHa gaHHbIMKU MeXAy pPasnUYHbIMKM KOMMblOTEPaMKU B

ceTun.
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lMpoToKoNbl YCNOBHO AenaTcs Ha 6asoBble (6oree  HU3KOrO  YPOBHS),
oTBevawuwme 3a nepegadvyy uHpopmaumm nwboro Tuna, u npuknagHble (6onee
BbICOKOIO YPOBHS), OTBeYaroLwme 3a PyHKLUMOHMPOBAHUE crieumanm3mpoBaHHbIX Cryx0.

MaBHbIN KOMMNbIOTEP CETU, KOTOPbIN MNpefocTtaBndeT AocTyn Kk obuen Oase
AaHHbIX, obecneymMBaeT COBMECTHOE WCMOMb30BaHWE YCTPOWCTB BBOAA-BbiBOAA U
B3aMMOLENCTBUA NOSib30BaTerien Ha3blBaeTCA Cep8epoM.

KomnbroTep cetn, KOTOpPbIA TONbKO UCMONb3yeT CEeTEBbLIE PECYPChI, HO CaM CBOU
pecypcbl B CeTb He OTAaeT, HasblBaeTcsa KIueHmom (4acTo ero euwe HasblBatoT
paboyel cmaHyueu).

Ona pabotel B rnobanbHOW ceTu nonb3oBaTento HeobxogMmo UMeETb
COOTBETCTBYIOLLIEE annapaTHOe U NporpaMmHoe obecneveHue.

lMporpammHoe obecnevyeHmne MOXHO pasgennTb Ha [Ba Knacca:

nporpaMmmbl-CepBeEpPbI, KOTOPblE pa3MeLLalnTca Ha yane ceTu, obcnyxmeatowem
KOMMbIOTEP NOSib3oBaTens;

NpOrpaMmbI-KNUEHTbI, pa3MeLLEeHHble Ha KOMMbKOTepe nonb3oBaTens u
Nonb3yoLLMecs ycryramu cepeepa.

mobanbHble ceTn NpefocTaBnAT NoNb3oBaTensM pasHoobpasHble YCryru:
9NEKTPOHHAsA noyTa, yaaneHHbI OCTYN K NtoboMy KOMMNbIOTEPY CETU, MOUCK AaHHbIX U
nporpamMm u Tak ganee.

[na noBblleHUs CKOPOCTM nepefavv [OaHHbIX MO  TenegOHHbIM  JIMHUAM
paspabotaHa Texonorns ADSL (AsymmetricDigitalSubscriberLine - acummeTtpuyHas
undgpoBas aboHeHTCKas SIMHUS).

Kak npaBuno, nonb3oBaTtenb 3arpyxaet u3 VHTepHeTa Ha CBOW KOMMbOTEP
6onbwon 06bEM MHGOpMauuK, a B 0OpaTHOM HanpaBfeHUM NepedaéT 3HaAYUTENbHO
MEHbLUMIN 06BEM MHOPMALMK.

Mpumep BapraHTa 3agaHus

3anonHuTb Tabnuuy

TOononorund

J[locTonHcTBa
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HepocTtaTku

OKOHOMMYEeCKMe 3aTpaTtbl Ha
kabenb

B0O3MOXHOCTb HeneranbHOro
NOAKIK4YeHnA

Bo3MOXXHOCTb NOAKIHOYEHUSA
aboHeHTa 0e3 ocTaHOBKU
paboThl ceTn

BoamoxxHOCTb 06MeHa
nHpopmMaunen 6e3 cepsepa

BrnvseT nu nonomka
KoMmnbtoTepa Ha paboTty cetu

BbinonHute B nporpammve Dia NMOCTpOEeHne rnpeancTtaByiEHHbIX TOMNosIornin

KOMMbIOTEPHbIX CETEN.

Bbi80o0bI u npedrioxeHus rnpodesaHHoU pabomel

CopepxaHue otyeTa:

HanmeHoBaHue NPaKTN4YeCKOoro 3aHATUNA

Llenb 3aHATUSA

BapwuaHT 3agaHus

OTu4eT 0 BbINOMHEHUN Ha Kaxablil aTan pasgena «CoaepxaHue 1 NopsaaoK BbiNONHEHNS

3agaHusa»

Cnucok UcCriosib3yemMbiX UCIMO4YHUKO8

Bbi80o0bI u npedroxeHus

Lama u nodnuck KypcaHma u riperiodagamerisi

Bonpochbi 0risi caMorpoeepKu:

8. UYTO0 Ha3bIiBalOT KOMMBLIOTEPHON CETbIO?

9. YT0 03HayaeT TONOMNOrMA nokanbHom cetn?

10. Kakue Buabl Tononoruu J1IC BaM n3BECTHbI?

11.Kakne yctponcTea HeobxoamMmbl AN opraHM3aumm KOMMNbITEPHOW ceTn?

lNMpakTnyeckoe 3aHATHME

XapakrepucTuka KaHanos

CBA3MU.

OnpepeneHne CKOpPOCTUM U BpeMeHU nepenavu AaHHbiX. |IP agpecaums B cetm

UHTepHerT.

Llenb 3aHsmus:
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3HaTb XapakTepUCTUKN KaHanoB CBA3N

YMeTb onpenensitb CKOpPOCTb Y BpeMS nepefayvv AaHHbIX
NmeTb npeacrasneHme o6 agpecaumn B cetn NHTepHeT
dopmuposanmne OK5, OK6, J1P26, TIP30

P w0 P

ObopydosaHue: MK, TeopeTnyecknii matepuman

cxo0HbIe OaHHbIe:

Manka Ha PC «lMpakTnyeckoe 3aHsaTME Nel3 2 ceMecTp» C TEOpPEeTUYECKUM
mMatepmarnomMm no TeMe U 3agaHUsMN OS11 CAMOCTOATENBHOMO BbIMOSHEHUS
no BapuaHTam.
CodeprxkaHue u rnopsiOoK 8bIrnosIHeHUs1 3adaHusi:

1.00yyvatoLme JOMKHbI N3Yy4nTb TEOPETUYECKYIO YaCTb MPAKTUYECKOro 3aHATUS

2. O6yyatowme OOMKHbI BbIMONHUTL 3a4aHns Mo BapuaHTaMm.

TeopeTuyeckum matepuman

Ana opraHu3auun B3aumMopencTBus aboHEeHTOB W CTaHuuu Heobxoguma
dusnyeckas nepegarowiasa cpeaa.

@usuyeckas nepedarowjas cpeda — IMHUN CBA3WN UM NPOCTPAHCTBO, B KOTOPOM
pacnpoCTPaHATCA AMEKTPUYECKNe CUrHanbl, 1 annapaTypa nepegadn gaHHbIX.

OAHOM M3 OCHOBHbIX XapakTepUCTUK FMWHWUA UMW KaHanoB CBSA3W SBNSeTCA
CKOPOCTb Nepenayn gaHHbIX (MponyckHas crnocoBHOCTD).

Ckopocmb rnepedayu OaHHbIX — KONMNYECTBO OMT MHOpMauUuK, nepegaBaemMon
3a eMHULY BPEMEHM.

O6bI4YHO CKOPOCTb Mepefayn AaHHbIX M3MepsieTca B butax B cekyHay (6ut/c) m
KpaTHbIX eamnHuuax Kéut/c n Méur/c.

CooTHoweHus mexay egmHmuamm namepenus: 1 Kout/c =1024 6ut/c; 1 MbuT/c
=1024 KowuT/c; 1 I'éut/c =1024 MbuT/c.

Ha 6ase dumsndeckon nepearowien cpegbl CTPOUTCA KOMMYHUKALMOHHAsA CETb.
Takum ob6pa3oM, KOMMbIOTEPHAs CeTb — 3TO COBOKYMHOCTb abOHEHTCKMX CUCTEM WU
KOMMYHMWKALMOHHON CETH.

CneumanbHoe ob6opygoBaHve, NoAKMo4aeMoe K  TenegoHHOW  NUHWUW,
obecneunBaeT JOCTAaTOYHO BbICOKYH BXOAALLYIO U Bonee HU3KYH UCXOASLLYI0 CKOPOCTb
nepegayvv AaHHbIX

O6béM nepegaHHOM MHAOpMaLmm | BblumcnaeTca no oopmyne:
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=gt

Y Kkaxgoro koMmnbloTepa B ceTu MIHTEpPHET eCTb CBOW YHMKanbHbIM agpec — Uniform

Resource Locator (URL).

LindpoBble agpeca COCTOST U3 YeTbIpeX LenblX AECATUYHbIX YMCen, pa3aenéHHbIX

TOYKaMu, Kaxkgoe U3 aTux ymucen Haxoautcs B nHtepsane 0...255.
Mpumep: 225.224.196.10.

MakcumanbHoe konmyecTBo IP-agpecoB, KOTOpoe MOXeT ObiTb UCMOfb30BaHO B

noaceTn onpenenéHHoro pasmepa, HasbiBaetcs subnet mask (mackon nogceTn).

B TepmuHonornn ceten TCP/IP mackon noaceTu univ Mackom ceTU HasblBaeTCH
buToBas Macka, onpegenspowas, Kakas 4actb |P-agpeca y3na cetn oTHoOCUTCA K

afpecy ceTu, a Kakasi — K agpecy camoro yana B 3ToW CeTW.

Hanpumep, y3en ¢ IP-agpecom 12.34.56.78 u mackon noacetm 255.255.255.0
HaxoauTcsa B cetn 12.34.56.0/24

B cneactBumM TOro, 4to B [OBOMYHOM BWAE Macka npeactaBnsetT u3 cebs
HenpepbIBHYO MOCMeAoBaTENbHOCTb HyNMern Wunu eavHul, To B OeCATUYHOM
NPpeAcTaBneHnn, Kaxabli OKTET CEeTeBOM MackuM MOXET MpPUHMMATb TONbKO

OrpaHNYeHHOe YUCIO 3HAYEHUI, a8 UMEHHO:
0, 128, 192, 224, 240, 248, 252, 254, 255.

Utobbl nonyuntb agpec ceTtun, 3Hasa IP-agpec m macky nogcetn, Heobxoanmo

NMPUMEHWTb K HAM OMnepauuio Nopas3psgHON KOHBIOHKUMK (nornyeckoe U).
Hanpumep,

IP-appec: (192.168.1.2)

11000000 10101000 00000001 00000010

Macka noaceTtu: (255.255.255.0)

111712111 12111722 11122111 00000000

lMpoBeas NOpA3PAHYH KOHBIOHKLMIO NOy4YMM

Appec cetn: 11000000 10101000 00000001 00000000 192. 168. 1.
0
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Apnpec cetu: 192.168.1.0

Mpumep, agpec cetn 192.168.0.0/16 (255.255.0.0) o3HavaeT, 4yTO NoA agpec cetn

3aHaTo 16 6muT. ECnn agpec nepeBecTy B ABOMYHOE UCYMCIEHME, TO NepBblie16 6uT

3710 — 192.168. 310 M ecTb agpec cetn: 192.168.0.0
111111211.11111111.00000000.00000000.

Ecnu mbl BugmMm ob6o3HadeHne "/24", aTo 3HAYMT YTO ucnonbdyetca 24 6uta, B

BUAe eanHuL, (1), cnesa Hanpasgo.
Hanpumep:
/14 = 255.255.0.0 =11111111.11111100.00000000.00000000

/20 = 255.255.240.0=11111111.11111111.11110000.00000000

Kak nocuuTaTb, CKONbLKO Xe agpecoB MOXeT ObITb B CeTM.

BaxHoe 3amedaHue: agpecoB B nbOou ceTu Bcerpga 4YetHoe! bonee TOro, OHO
Bcerga KpaTHO CTeneHu ABOMKMU.

To ecTb uuMcno agpecoB — 3TO YMCIO, paBHOe ABa B CTeNeHU: YUCNO OwuT,
OoCTaBlLUeecsl OT BbIYUTAHUA KonnyecTBa OUT noa agpec ceTu U3 NMOoyIHOro Ymcna
o6uTt. Becero B agpece 32 6uta, B HaweM cryvae nog agpec cetn 192.168.0.0 BblgeneHo
16 OuT, nog agpeca octaetcsa Toxe 16. OTO 3HA4UMT, 4TOObI Y3HATb KONMYECTBO

apecoB B JaHHOW CeTU Haao ABa Bo3BeCTM B 16 cTeneHb. JT1o 6yaet 65536 agpecos.

KonuyecTtBO Hynew B NpaBOM OKTeTe (MpaBblX OKTETax) CBA3aHO C KONWYeCTBOM
xoctoB (hosts) — komnblOTEpPOB B OAHOM MNOACETU, @ KOMIMYEeCTBO e€AVUHMUL — C
KONMM4YeCTBOM CaMuX MOACETEN.
Hanpumep, macka noaceT ¢ BOCEMbIO HYNISIMU B YHETBEPTOM OKTeTe:

111212221 .11111111.1111121112 . 00000000,
03HayaeT, YTo B 3TOW CEeTU MOXeT ObiTb Bcero 256 (28=256) xocToB (KOMMNbIOTEPOB) C

agpecamu ot 0 go 255.

Mpumep BapuaHTa 3agaHuA
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PewwnTe 3agaym Ha onpegeneHne CKOpocTu , BpeMeHM M obbema hanna npu
nepegayv nHgopmMaumm rno ceTu.

1) MakcumanbHas CKOpOCTb nepefayn faHHbIX B fiokanbHon cetn 100 Moéwur/c.
CkonbKo CTpaHuL TekcTa MOXHO nepefaTtb 3a 1 cek, ecnu 1 cTpaHuua Tekcta
coaepxut 50 cTpOK 1 Ha Kaxaow cTpoke - 70 CMMBOSIOB.

2) CkopocTb nepefayv gaHHbix yepe3 ADSL-coeamHeHne paBHa 128000 6uT/c.
Uepe3 paHHoOe coeavHeHne nepeparoT dann pasmepom 625 kbant. Onpepenute
BpeMs nepefayun danna B cekyHaax

3) Yepes ADSL-coeagmHeHne dann pasmepom 2500 Kb6anT nepenasancsa 40 cexk.
Ckonbko cekyHa noTpebyeTtcsa onga nepefayun danna pasmepom 2750 Kb6anT.

4)Mopem nepefaé€T AaHHble CO CKOpOCTbio 56 Kbut/cek. Nepenada TEKCTOBOroO
danna 3aHsna 4,5 muH. OnpegenuTe, CKOMbKO CTPaHWUL, coaepkan nepenaHHbIA TEKCT,
€CInn U3BECTHO, YTO OH BObiN NpeactaeneH B kognposke ASCII, a Ha ogHOW cTpaHuue -
3072 cumBona.

lNpumepsbi peweHusi 3a0a4y Ha onpedesieHUe adpeca KOMNbromepa

1) [Ana Hekomopou nodcemu ucrosnib3yemcs macka 255.255.252.0.

CKonbko Pa3TU4YHbIX adpecoe KoMnbromepoe donyCKaem ama macka?

[NpumeyaHue. Ha ripaKkmuke 08a U3 803MOXHbIX aOpecoe He UcCrnosib3yromcs

0r1is1 aOpecauuu y35108 cemu: a0pec cemu, 8 KOmopoMm e6ce 6umbl, OomceKaembie
mackod, pasHbl 0, u wupokosewamersibHbIlU adpec, 8 KOMOPOM 8ce amu  bumel

pasHbI 1.

PewweHne

Kaxpas 4yactb IP-agpeca (Bcero 4 4yactu) 3aHumaeT 8 6ut

Mockonbky Mnagwas Yyactb mackn 255.255.252.0 Hynesas, 8 6yt yxxe cBob6o4HbI
TpeTbsa YacTb Mmackm 252 = 255 — 3 = 111111002 cooepxuT 2 HyneBbIX buTa

obliee yncno Hynesbix 6uToB N = 10 (8 + 2), uicno cBoboaHbix agpecos 2N = 210
=1024

lMockonbKy M3 HUX 2 agpeca He UCNONb3yTCA (agpec CceTu N LUIMPOKOBeLAaTeNbHbIN
agpec) Ang y3nos ceTn octaeTcs

1024 - 2 = 1022 agpeca
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CodepxaHue omyema:

1. HammeHoBaHWe NPakTUYECKOro 3aHATUS

2. Uenb 3aHaTtus

3. BapuaHT 3agaHus

4. OTYeT 0 BbINOSTHEHUM Ha Kaxabln aTan pasgena «CoaepxaHue 1 nopsgok
BbIMNOSTHEHUS 3a4aHUsS»

5. Cnucok ncnonb3yembiX MICTOYHNKOB

6. BbiBOAbI 1 NpeanoXeHus

7. ,D,aTa M noanncb KypcaHTa u npenogaBsaTtesia

Bonpocbi 0nsi camornposepku:
1. YT0 Takoe CKOPOCTb nepenayn AaHHbIX N B 4EM U3MepHeTCa ?
OT yero 3aBUCUT CKOPOCTb Nepenayn uHopmaumm?
Kak paccumTtaTb CKOpPOCTb Nepedayn nHcopmauum ?
Brninaet nun Tononornsa cetn Ha CKOPOCTb nepenayu I/IHCbOpMaLl,I/IVI?

Kak pbopmupyetca agpec komnbioTepa B ceTu?

© g > w DN

YTto Takoe macka nogceTtun?

Tema 4.2 CeTeBOe XpaHeHMe AaHHbIX LU(PPOBOro KOHTEHTa
MpakTnyeckoe 3aHsATMe Ne14 PasrpaHnyeHue npaB goctyna B ceTu. OOwee
ANCKOBOE NPOCTPAHCTBO B NokanbHon ceTn. O6nayHblie XpaHMnuiia gaHHbIX.

Llenb 3aHamus:

1.M3yuntb MeTOabl pasrpaHMyeHus npas AOCTyna B CeTW, MOHATME obLero
ANCKOBOro NPOCTpPaHCTBa U 0651a4HOro XpaHunumila AaHHbIX.

2. DopmuposaHnue OK5, OKG, J1P26, JIP30

UcxoOHbie daHHble: TIK, Microsoft Word
CodepixaHue u rnopsiOoK 8bIrnosIHeHUsI 3ad0aHusi:

cxo0HbIe OaHHbIe:
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Manka Ha PC «[lNpaktudeckoe 3aHaTe Neld 2 cemecTp» C TEOPETUYECKUM
MaTepuanomMm no Teme n 3agaHusiMn AN CaMOCTOSTENbHOMO BbIMOSIHEHWS
no BapuaHTam.
CodepxxaHue U nopsi0oK 8bINMOSIHEHUST 3a0aHUs:

1.06y4vatoLime AOMKHbI N3y4nUTb TEOPETUYECKYIO YaCTb NPAKTUYECKOrO 3aHATUSA

2. O6yqarou.|,|/|e OOJDKHbI BbINOJIHATL 3adaHUA MO BapuyaHTaM.

TeopeTnyeckasa 4yacTb

Pa3srpaHuyeHue npaB goctyna B ceTu
OCHOBHbIe NOHATUA
Mpn paccmMoTpeHun BONPOCOB MHPOPMaLMOHHON 6e30NacHOCTN NCMNOSb3YHTCSA
NOHATUA cybObekta M obbekta pgoctyna. CybbekT pocTyna MoOXeT Npou3BOAUTb
HEeKOTOpbIN HaAbop onepauun Hag KaxabiM 06BbEeKTOM AocTyna. OTu onepaumm MoryT
OblTb AOCTYMHbI UK 3anpeLleHbl onpeaenieHHoMy CyObekTy mnu rpynne cyObekTos.
Hoctyn k o6bekTtaM 0OblMHO OnpenensdeTcss Ha ypOBHE OnepauyoHHOW CUCTEMbI ee
apXUTEKTYPOM M TEKYLLLEN NONUTUKOM 6e3onacHOCTH.
PaccmoTpum HekoTopble onpedenieHns, Kacarowuecss MeTo4oB W CpeacTB

pasrpaHMyYeHns ocTyna cybbeKkToB K 06bekTam:

MeToa AocTyna kK 06beKkTy — onepauusi, kKoTopasi onpeaeneHa ans gaHHoro obbekTa.
OrpaHnunTb O0CTYyn K OOBLEeKTY BO3MOXHO WMMEHHO C MOMOLLLI0 OrpaHUYeHus

BO3MOXHbIX METOOOB OO0CTYNa.

Bnapeney o6bekTa — CyObeKT, KOTOpLIM co3aan oOBLEKT HeceT OTBETCTBEHHOCTb 3a

KOH(pmnaeHUmManbHOCTb MHGOPMaLUK, cogepallenca B 00bekTe, 1 3a AOCTYN K HEMY.

MNMpaBo goctyna K 06bEKTy — NpaBo Ha JOCTYN K 06beKTy N0 OAHOMY UIN HECKOSbKUM

mMeTodam OocTyna.
PasrpaHunyeHne pgoctyna — HaGop npaBum, KOTOpbI onpedenser Ans Kaxaoro
cyObekTa, 06bekTa U MeToda HanmMyne Unu OTCYTCTBME NpaBa Ha OOCTYN C NOMOLLbO

YKa3aHHOro metoaa.

Mopenu pa3rpaHn4yeHus aocrtyna
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Hanbonee pacnpocTpaHeHHble MoAENW pasrpaHUyYeHns 4ocTyna:

e ANCKpPEUMOHHas (n3bupaTenbHas) MOAENb pasrpaHNYEHnsa JOCTyna;
e MOSIHOMOYHasA (MaHAaTHasi) MO4erb pa3rpaHNYeHns JOocTyna.

LuckpeyuoHHas

nobon o0bEKT UMeeT Bnagenbua;

e Briageney wuMeeT TnMpaBO MpPOU3BOJIbHO OrpaHn4nBaTtb AOOCTYMN Cy6'beKTOB K

AaHHOMY OOBLEKTY;

e AN Kaxgoro Habopa cybbekT — 0OBLEeKT — MeTon NnpaBo Ha AOCTyn onpeneneH

O[HO3HA4YHO;

e Hannune xoTa Obl OQHOrO MPUBWUIErMPOBAHHOIO MoOMb3oBaTeNsa (Hanpumep,
afMUHUCTpaTopa), KOTOPbLIM UMEET BO3MOXHOCTb 06paLaTbes K nobomMy o6bekTy

C nomolLbto Noboro Metoga AocTyna.

B anckpeumnoHHon moaenu onpeneneHve npas AOCTyNa XpaHUTCA B MaTpuue gocTyna:
B CTpOKax nepeyncrneHbl cybbekTbl, a B cTonbuax — ob6bekTbl. B kaxgonm auerike
MaTpULbl XpaHATCS NpaBa OOCTyna OaHHOro cybbekTa K gaHHoMy ob6bekTy. MaTtpuua

A0CTyna COBPEMEHHOWN onepaLmoOHHON CUCTEMbI 3aHMMaeT AeCATKN merabanT.

lNonHomo4yHass mogenb XapakTepunsyeTcd cregyrwnmMmin npasunamMmm:

e Kaxabln 0ObekT obnagaeT rpucomM cekpeTHoCTU. [pud CEKpeTHOCTU uMmeeT

YMCMOBOE 3HaYeHMe: YeM OHO Bornblie, TeM BbllLe CEKPETHOCTb 0ObEKTa;
e Yy Kaxpgoro cyobekTa A40oCTyna ecTb YPOBEHb J0MycKa.

[donyck k obbekTy B 3TOW MoAenu cyObekT nony4YaeT TONbKO B cryvae, kKorga y
cybbekTa 3HayeHMe YPOBHSA [onycka He MeHblle 3HaveHusi rpuda CeKpeTHOCTU
oObeKTa.

MpenmyLecTBO MNOMIHOMOYHOW MOZENM COCTOUT B OTCYTCTBUM HeobXoaMMocTu
XpaHeHus1 GonblnMx 06bLEMOB MHoOpMauMM O pasrpaHMydeHun poctyna. KaxabiM
CyOBbEKTOM BbINOSHAETCS XpPaHEHWe nuWb 3HAYeHWs CBOEro YpPOBHSA AocTyna, a

KaXkablM 0OBbEKTOM — 3Ha4YEeHMs1 CBOEro rpndda CeKpPeTHOCTH.
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Buabl meToooB pa3rpaHnyvyeHuns gocrtyna:

PasrpaHuyeHue goctyna no crnuckam

CyTb MeTOoa COCTOMT B 3alaHUM COOTBETCTBUI: ANsi KaXA0ro nonb3oBaTens 3agaeTcs
CMMCOK PecypcoB W MpaBa [OCTyna K HUM MK ANs KaXZoro pecypca onpeaensieTcs
CNUCOK nornb3oBaTenen U npaea goctyna k aTum pecypcaM. C MOMOLLbH CMUCKOB
BO3MOXHO YCTaAHOBMIEHME MpaB C TOYHOCTbIO A0 Kaxaoro norb3oBaTtens. BoamoxeH
BapuaHT fobaBrneHus npae unv s\BHOro 3anpeta gocTyna. Metog goctyna no cnvckam
ncnonb3yeTcs B MoAcMcTeMax 0e30MacHOCTM OnepauMoHHbIX CUCTEM U CUCTEM

ynpaeneHus 6azamu gaHHbIX.

Ucnonb3oBaHue MaTpuubl YCTaHOBJI€HUA NOJIHOMOYUN

Mpn uncnonb3oBaHUM MaTpuULbl YCTAHOBNEHUS MOSIHOMOYMI MPUMEHSETCS MmaTpuua
poctyna (tabnuua nonHomouun). B maTtpuue QocTyna B CTPOKax 3anucbiBatoTcs
noeHTndmkaTopbl CyObEKTOB, KOTOPbIE MMEKT AOCTYN B KOMMLIOTEPHYIO CUCTEMY, a B

ctonbuax — 06bEeKTbI (PeCcypCbl) KOMMNbIOTEPHON CUCTEMBI.

B kaxpgon dauyerike maTtpuubl MOXET codepXaTbCa MMS U pa3Mep pecypca, npaBo
aocTtyna (4TeHue, 3annucb M Op.), CCbifika Ha ApYryrd UH(OPMALMOHHYK CTPYKTYpY,
KOoTopasi YTOMHAEeT npaBa [OCTyna, CCbllka Ha nporpammy, KoTopas ynpasnseT

npaeBamu gocTtyna u gp.
[aHHbIN MeToa sABMsieTCA [0CTaTOYHO YAOOHbLIM, Tak Kak BcsA uMHdoOpmauuss o
NOSTHOMOYMAX COXpaHseTca B eauvHon Tabnuue. HepoctaTtok Matpuubl — ee
BO3MOXHasA rPOMO34KOCTb.

PasrpaHnyeHue goctyna no ypoBHSAM CEKPETHOCTU U KaTeropusim

PasrpaHnyeHne NO CTeneHu CEeKPEeTHOCTU pas3fdeniieTca Ha HECKOSNIbKO YPOBHEMN.
[MonHOMOUMs Kakgoro nonb3oBaTend MoryT OblTb 3adaHbl B COOTBETCTBUM C

MaKCMalibHbIM YPOBHEM CEKPETHOCTU, K KOTOPOMY OH AOO0NYLUEH.

MaponbHoe pasrpaHuyeHne gocTtyna
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MaponbHOoe pasrpaHMyeHne UCrnonb3yeT MeToAbl JOCTyna CyObekToB k oObekTaM C
nomMoLbio naponsi. MNMocTosiHHoe ucnonb3oBaHMEe Maponen NPUBOAUT K HeyaoOGcTBaM
Ans nonb3oBaTterniein U BpeMeHHbIM 3aaepkkam. 1o aToi NpuynmHe MeTodbl NApOSibHOMO

pasrpaHnyeHna ncnosib3yrTCA B UCKIMHOYNTETIbHBLIX CUTYaUUAX.

Ha npakTuke npuHATO coveTaTb pasHble METOAbl pasrpaHuyeHun goctyna. Hanpumep,
nepBble TpM MeToda YCUNUMBAKTCA MaponbHOW  3awmton.  Kcnonb3oBaHue
pasrpaHMyYeHnsa npaB [ocTyna 4aBnsieTcss obsAsaTenbHbIM  YCNOBMEM  3aALUMULLIEHHOM

KOMI'IblOTGpHOVI CUCTEMBbI.

PasrpaHu4yeHue npaB gocTtyna nonb3oBaTenemn

PasrpaHnyeHne npas gocTtyna nonb3oBaTenen ceTn - 3TO HaCTPOWKW, CBA3aHHbIE C
CErMEHTMPOBAHMEM Ha OTAENbHblIE YacTu M onpefeneHne npasBui B3aMOLENCTBUS
3TUX YacTen Jpyr ¢ gpyroMm. Ecnu roBopuTb TeXHUYECKMM $3bIKOM, 3TO Mpolecc
cosgaHusa VLAN ans kaxxgoro KOHKpeTHOro nogpasgeneHus, U HacTpOMKN SOCTYMHOCTH

a1nx VLAN mexay cobon.

VLAN (Virtual Local Area Network) - aT0 BUpTyanbHOe pasgeneHve CeTM Ha 4YacTu
(nokanbHble ceTtun). Mo ymonyaHuio, KOMMYTATOp, CYMTaAeT BCE CBOU MHTepdeuncsl
(mopTbl) B OoOgHOM WM TOW e nokanbHon ceTu. C NOMOLLbK  OOMNOSTHUTENBHOWN
KOH(purypaumm, MOXHO co3gaBaTb OTAENbHbIE MOACETU WU BbIAENATb ONpeaeneHHble
nopTbl KOMMYyTaTOpa Ans paboTbl B 3TUX ceTax. Jlyqywmnm onpegeneHmem VLAN MOXHO

cuntaTb TO, YTO VLAN - 3TO 0AUH LUMPOKOBELWaTEbHbIM AOMEH.

PasrpaHnyeHne npaB pgoctyna nonb3oBatenen Tpebyetca, korga B Bawen
opraHusauumn ectb pecypchbl, KOTOpble npefHasHavYeHbl A9 KOHKPETHbIX CreuuannucTos
(ByxranTepckue OTYeTbl, Hanpumep). Tem cambiM, MOXHO co3gaTtb oTaenbHbii VLAN
ANng  cneynanuctoB u3 OByxrantepun, 3anpeTuB [OCTYN K OTYETHOCTM M3 APYruX
nogpasgeneHui.

Orpal-wlqel-me AoCTyna B couuanbHble CeTn

Ecnn Bbl He xoTuTe, 4TObGbI Bawwn poAcTBEHHMKM (COTPYAHMKM) WMENnU AO0CTyn K
KOHKPETHbIM pecypcaMm (coumaribHbIM CeTSM, 3arpelleHHbIM canTaMm), MOXHO
npeanoXxuTb 4 AOCTYNHbIX cnocoba aTo caenathb:
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— 3anpeTuTb JOCTYN NokanbHO Ha KOoHKpeTHoM [1K. CaenaTtb 9TO MOXHO Yepes dann
/etc/hosts.

— Hactpounka ACL (Access Control List) Ha rpaHMyHOM MaplpyTusaTtope. Cmbicn

3aKIMio4YaeTCd B 3aripeTe goctyna mn3 KOHerTHOIz noaceTun, K KOHKpEeTHbIM agpecaM.

— Hactporika DNS (Domain Name System) cepBepa. CyTb meToda, B 3anpeTte
paspeLLeHNs KOHKPETHbIX JOMEHHbIX UMEH. OTO O3HA4YaeT, YTO Npy BBOAE B aApPECHYHO
CTpoky Opaysepa canta vk.com, Hanpumep, AaHHOe [OOMeHHoe uMs He Oyaer

npeobpasoBaHo B IPv4 agpec, n nonb3oBaTeb HE CMOXET 3alTN Ha 3TOT CauT.

— CneuumanbHoe [NM0O.

O6wee AUCKOBOE NPOCTPAHCTBO B JIOKaNbHOMW CeTn

Kaxgblh nonb3oBaTenb MoflydaeT B pacropsKeHne He TOofbKO CBOW
COBCTBEHHbIN ANCK, HO N OUCKOBOE NMPOCTPAHCTBO MO0 MalLMHbI, BKIHOYEHHOW B CETb
(ecTecTBEHHO, CO BCEM ero coaepxummbiM). YTobbl ntobon nonb3oBaTtenb CeTU Mor
pacrnonaraTb BalMM AUCKOBbIM MPOCTPAHCTBOM, HaAO YCTAaHOBUTb Ha KOMMbKOTEPE
COOTBETCTBYHOLLMIA PEXMM paspelleHna nogobHbix onepauur ¢ NOMOLLLI AparBepa
ceTn. B cBA3M C 3TMM BecbMa akTyasnbHbIM ABMASETCHA BOMNPOC 3aLUMTbl AAaHHbIX BaLlero
ANCKOBOro MPOCTPaHCTBa OT MX BO3MOXXHOW MOPYM (BO3MOXHO, HENpeaHaMEPEHHON) CO
CTOPOHbI Apyrnx nosib3oBaTenen cetu. [pu XenaHum MOXHO YCTaHOBUTb PEXUM
«TONbKO ANSA YTEeHUNA», He MO3BOMAKLWNA OPYrMM MONb30BaTENSM HUYEro yaansatb C
Ballero AuCKa, WNN «OTKPbITb» ANs MPOCMOTpa He BeCb OMCK, @ NULb OAHY WIK

HECKOJTbKO ANPEKTOPUN.

B kaxgom nokanbHOW CceTM Bcerga €ecCcTb BO3MOXHOCTb OOMeHa Mexay
nonb3oBaTensaMm TEKCTOBbIMA  cOoObLWeHnaMm un  dannamu, 4to gnsa nobon
opraHuMsauun sBASeTCs HeMarnoBaXXHbIM MPenMyLLECTBOM, NO3BOMSIOLWNM M30aBUTbCS
OT YTOMUTESIbHON B6ErOTHN COTPYAHMKOB MO PasfiMyHbIM OTAeNamM AaHHOMo y4pexaeHus

N NCNOJIb30BaHUA cny>|<e6Horo Teﬂe(bOHa 04 3BOHKOB B COCEHKOKO KOMHATY.

dunsnyeckn obMeH AaHHLIMU B CETU OoCyulleCTBNAEeTCA TaK: KaXXgad U3 MalluH,

BKIMIOYEHHbIX B CETb, WMEEeT CBOM COOCTBEHHbIN HOMEp — WAEeHTUdUKaTop;
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MHOPMaUUA OT KOHKPETHOrO KOMMbiOTepa MNocTynaeT B CeTb B BuAe OTAENbHbIX
nopumn, X HasblBaloT NakeTamu. [MakeTbl CHabXalTCca MHGOpPMaUMENn O TOM, KaKoW
MalLMHe B CETU OHU NpeaHa3HadeHbl. [lanee naket cBOOOAHO nNepemeLlaeTcs no ceTu,
CpaBHUBasi CBOM HOMEpP C UAEHTUUKATOPOM KaXOoW KOHKpPEeTHOW MaluHbl. B crniydae
NX coBnageHus cooblleHne nepegaeTcs gaHHon MawwuHe. CnenyeTt 3amMeTuTb, YTO
paccbifika AaHHbIX M COOOLLEHMA MO CeTU BO3MOXHA OLHOBPEMEHHO [ONA BCEX
nonb3oBaTtesien 3TOM CEeTU: MOXHO, Hanpumep, nocrnatb coobuleHne He OoaHOMY
KOHKPETHOMY MOJSIb30BaTENO, a rpynne nonb3oBaTesien Unn BCem Mnosfb3oBaTensam ceTu

OOHOBPEMEHHO, B TOM Yucrne n cebe camomy.

OGnayHble XxpaHunuwa AaHHbIX

O6nayHoe xpaHunuuwie — 3TO0 MoAefb 00nayHbIX BbIMUCIEHWUA, KOTOpasi gaeT
BO3MOXHOCTb XpPaHUTb AdaHHble W ¢annbl B VHTepHeTe, NoOnb3yAcb ycryramu
nocTaBLiMKka OONayvHbIX BbIYUCAEHMI, K KOTOPOMY Bbl MNogkniovaetecb nmbo 4epes
obwenoctynHoln MHTepHeT, nNMbo yepel3 4acTHoe ceTeBoe coeauHeHue. [locTaBLUmK
obecneunBaetr 0Ge3onacHoe XxpaHeHne u 06CnyXMBaHME CEPBEPOB XpPaHUMNMLLA,
NHPPaCTPYKTYpbl N CETU, a Takke ynpasneHne nvmu. bnarogaps aTomy Bbl nony4vaete
AOCTYN K OaHHbIM Torga, Korga OH BaM Hy)XeH, MPakTU4Yecku B HeorpaHMyYeHHOM
mMacwTtabe n ¢ anactuyHbiM 06beMoM. Ecnu Bbl Nonb3yeTecb 06navyHbIM XpaHUIULLEM,
TO OoTnagaeT HeobXxoAMMOCTb NOKynaTb U 0bcnyxuneaTb COBCTBEHHYIO MHPPACTPYKTYPY
XpaHUNuLLa OaHHbIX, YTO AaeT rmMbKOoCTb, MaclTabnpyemMocTb N HaOEXHOCTb 4OCTyNna K
AaHHbIM B Ntoboe BpemMs 1 B NtoBom mecTe.

O6nayHoe XxpaHunuuie npenocTaBnsAeTCsl MOCTaBLUMKOM O6NayHbIX CEepBUCOB,
KOTOpbIV BriageeT obopygoBaHMEM ANSA XpaHEHUs AaHHbIX U obecneymBaeT ero paborty
3a CYeT KpPYMnHbIX LeHTPOB 00paboTkM AaHHbLIX, PacnofiOXEHHbIX B Pa3fiMyHbIX TOYKaXx
mMupa. [locTaBWmkM 0OONayvHbIX XpaHWNULL, OTBEYalT 3a COCTOSHME pPECYpPCOB,
6e30nacHOCTb N HAaAEXHOCTb, obecnevnBasl 4OCTYNHOCTb AAHHbLIX AN MPUNOXEHUN MO
MHTepHeTy no Mogenu C onnaton no Mepe ucnonb3oBaHusi. OObIMHO Bbl
nogkrnoyaeTecb k obnadHomy xpaHunuwly nmbo 4depe3 WHTepHeT, nnbo 4epes
BblAeneHHOoe YacTHoe NOAKMNIYEHNEe C UCMNONb30BaHNEM UHTEPHET-NopTana, Beb-canTa
nnu mobunbHoro npunoxeHus. Korga knueHTbl NpuobpeTaroT obnayvyHoe XpaHunuue y
nocTaBLMKa CEPBUCOB, OHW Aenervpyot emy OONnbLUMHCTBO acnekToB XpaHeHus

JaHHbIX, B TOM Y4YuUcne npocTpaHCTBO, ©e30nacHoOCTb, OOCTYNMHOCTb AdaHHbIX, CepBepbl
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XPaHUMWLL, BbIYUCIUTENbHbIE pPecypcbl M AOCTaBKy MdaHHbIX Mo ceTu. Bawwm
NPUNOXEHNA nonyyalT AO0CTyn K 06fadHOMy XpaHunuwly 4epes TpaauuMOHHbIE
NPOTOKOSblI XPaHEHUS AaHHbIX UITM HanpsMyro Yyepes3 uHTepdenc nporpaMmMmmpoBaHns
npunoxeHunn (API). MNMocTaBlwmKkn obnayvHbiX XpaHUNUL, npeanaratoT LOMOSHUTENbHbIE
CepBUCbI, NpeaHasHavyeHHble Ans 3awmTbl, cbopa M aHanu3a OaHHbIX B OFPOMHbIX
mMaclwTabax, a TaKkke ynpaBneHusa nmu.

CyuwectByeT Tpu TMNa 06/1aYyHbIX XPaHUIULL AaHHbIX: OObEKTHbIE XpaHUNMLLA,
dannoBble xpaHunuia M 6royHble XpaHunuuwia. Kaxabii M3 HUMX npegnaraet CBOu
npenmMyLLecTBa, noaxoasme ans onpeaesnieHHbIX NpUMepPoB UCMNOSNb30BaHNA.

O61beKkTHOe XpaHunuue

OpraHmzauuam  TpebyeTca  XpaHUTb  KpynHble UM pacTywme obbembl
HECTPYKTYPUPOBAHHLIX OaHHbIX, TaKMX Kak cpoTorpaduun, BMAEO, OAHHbIE MALUNHHOMO
0by4yeHuna (ML), nokasaHnsa gaTynkoB, ayanodansibl U UHTEPHET-KOHTEHT APYrnX TUMOB.
Mounck macwrtabupyemoro, apeKTMBHOrO U OOCTYNHOMO XpaHunuwia Ona HUX MOXeT
okaszaTbcs npobriematuyHbiM. OBbEeKTHOE XpaHunuwie — 3TO apxXuTekTypa XpaHeHus
AAHHbIX ANS KPYMHbIX XPaHUMULL, HEeCTPYKTYPMPOBaHHbIX AaHHbIX. OOBLEKTbl XpaHAT
AaHHble B TOM cpopmaTte, B KOTOPOM OHM MOCTynawT, M [OalT BO3MOXHOCTb
HacTpamBaTb MeTafaHHble TakuM obpasom, YToObl yNpOCTUTL AOCTYN K AAHHBbIM N UX
aHanun3. O6beKTbl He ynopsiAoYeHbl B BUAe nepapxmm gamnnoB 1 nanok. OHM xpaHAaTcs
B 0Ge3onacHbIX KOp3uMHax, KoTopble obecneymBarOT MNPAKTUYECKM HEOrpaHUYEHHYHO
MaclwTabupyemocTtb. Takke OHM 06X0aATCA AeLLeBne NP XpPaHEHUN KPYNHbIX 00 beMOB
AAHHbIX.

Ana npunoxeHun, paspaboTaHHbIX B obrake, Kak npaBuno, TpebykTcs Takue
npenmMyLlecTsa 006beKkTHOro XpaHunumLia, Kak LUMPOKME BO3MOXXHOCTM
MacLTabupoBaHNs U XapakTEPUCTUKN MeTafaHHbIX. PelweHns o6BbeKTHbIX XpaHWUmuLLY
naeanbHO NOAXoaAT ANns pa3paboTKu C HYNS COBPEMEHHBIX NPUMOXEHUN, 1151 KOTOPbIX
TpebyeTca rmMbKOCTb U BO3MOXHOCTb MacliTabupoBaHusi. Kpome TOro, aTu xpaHunuuia
MOXHO MCMONb30BaTh A4S MMMNOPTa AAHHbIX M3 CYLLECTBYHOLLMX XPaHUMULY C Lefbio
aHanuTUK1, pe3epBHOro KONMUPOBaHUSA UMK apXuBaLmu.

dannoBoe xpaHunuiie

XpaHunuuie Ha ocHoBe (pannoB WM (annoBoe XpaHWnuwe LWNMPOKO
NCNONb3yeTCs PasfiMyHbIMU NPUMAOXKEHUAMN U XPaHUT AaHHbIE B BUAE MepapXmu nanok
n hannoB. ITOT TMN XpaHUMMLLLA 4YacTO Ha3blBAeTCH CEPBEPOM CETEBOro XpaHwunuLia

AaHHbIX (NAS) C WKMPOKO Ucnonb3yeMbiMK MPOTOKONaMu annoBoro ypoBHs 6rnoka
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coobuweHun cepsepa (SMB), koTopbin ucnonb3yeTcs Ha WHcTaHcax Windows, wu

ceteBon pannosou cuctemsl (NFS), ncnonssyemon B Linux.

BnoyHoe xpaHunuuie

KopnopatvBHble npunoxeHusi, Hanpumep 6a3bl [aHHbIX WM CUCTEMBI
nnaHuposaHus pecypcoB npeanpuatna (ERP), yacto HyxpgaloTcs B BblOeNeHHOM
XpaHUNuLie C HU3KUMU 3aJepxkamu O Kaxgoro M3 y3noB. Takoe XpaHunuile
paboTaeT aHanorM4yHo XpaHunuwly c npsmbiM  nogknoveHnem (DAS) wnm cetn
xpaHeHus aaHHbIX (SAN). B aTom cny4ae Bbl MOXeTe UCnonb3oBaTh CepBUC 00MavyHoro
XpaHunuLia, KOTOpbIM XpaHWUT [daHHble B Buae 6nokoB. Kaxabim 650k umeer
cOBCTBEHHbIN naeHTUMUKaTop Ans 6bICTPOro COXpaHeHNs 1 NONy4YeHUs OaHHbIX.

Bonpocbl obecneyeHns HageXHOro XxpaHeHus, 6e30onacHOCTM U AOCTYMHOCTU
KPUTMYECKN BaXKHbIX KOPNOPaTUBHBLIX AaHHbLIX MMEKT NEPBOCTENEHHYIO BaXXHOCTb. [pu
pacCMOTPEHUN BapuaHTa XpaHeHUs [aHHblX B obnake CcywecTByeT HeCKOSbKO
dyHOaMeHTanbHbIX TpeboBaHWN:

HapexXHOCTb M AOCTYNHOCTb

O6nayHoe xpaHunuuie ynpowaeT W ynydwaeT TpaguuMOHHbIE MpOLEecChl,
npuMeHsieMble B LeHTpax o06paboTku AaHHbIX Ana obecnevYeHns HagexXHoCTU W
AOCTYNHOCTU AaHHbIX. [1pn ncnone3oBaHnmn 06na4yHOro XpaHunuila AaHHbIe XpaHSATCS C
N36bITOYHOCTLIO Ha HECKONbKMX YCTPOMCTBAX B OOHOM WM HECKOMbKUX LEeHTpax
06paboTKnM OaHHbIX.

Be3sonacHocTb

O6nayHoe xpaHunuuie NO3BOMSAET BaM KOHTPONMPOBATb, FAE XPaHATCS Baluu
AaHHble, KTO MOXeT nosiydaTb K HUM [JOCTYNn U Kakme pecypcbl MUCMonb3yeT Balla
opraHumsauus B nobonM MOMeHT BpeMeHn. B wupgeane Bce pfaHHble  OOSKHbI
WwnppoBaTbCA — Kak NpU XpaHeHuu, Tak U Npu nepefade. PaspelueHnss N KOHTPOSb
AO0CTyna OOMMKHbI paboTtaTh B ob6rake TOYHO Tak Xe, Kak U B JIOKaNbHbIX XpaHunuLiax
AaHHbIX.

O6nayHoe xpaHunuLie MMeeT HECKONbKO NPUMEPOB MCMNONb30BaHUA B obnactu
ynpaBneHus NnpunoXeHnamMu, aHHbIMKU 1 obecneyeHunst HenpepbiBHOCTU BuaHeca.

PaCCMOTpI/IM HECKOJ1bKO npuBeaeHHbIX HXKe NMpumMepos.

AHanuTuka mn o3epa AaHHbIX
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TpaovUMOHHbIE fOKamnbHblE PeLleHns Onsi XpaHEeHUs OaHHbIX MOryT OKa3aTbCs
HenpeackasyemMbiMu B BOMpocax CTOUMOCTWN, NpPoOn3BOANTENBHOCTU n
mMacwTabupyemoct, OCobeHHO C TevyeHueM BpemeHu. [1poekTbl, CBA3aHHble C
aHanUTUKon, TpebylT Hanuumnsa KpyrnHoMacLlTaOHbIX, OOCTYMHbIX U HAAEXHbIX MyroB
XPaHUMULL, AaHHbIX C BbICOKOM AOCTYMHOCTbIO. YacTto nogobHble nynbl HasbiBalOT
«03epaMm OaHHbIX».

Os3epa [aHHbIX, MNOCTPOEHHble Ha 6a3e OOBLEKTHbIX XPaHWMULL, XPaHAT
WHOPMaUUID B UCXOOHOM dopMe U cofepxaT paclUMpeHHble MeTafaHHble,
nosponsiowmne BbIGOPOYHO M3BNEKATb M UCMONb30BaTb [aHHblE B LENAX aHanusa.
O6nayHble 03epa AaHHbIX MOryT ObiTb PacnosfioXeHbl B LIEHTPE MHOXECTBa CUCTEM
XpaHeHust 1 0bpaboTkm GONbLUMX AAHHLIX U aHANUTUYECKUX OBWXKKOB, YTO MO3BOSMUT
BaM BbINOSIHUTL CNeayoLWNN NPOEKT ObICTpee 1 ¢ BoNbLUEN CTENEHBIO PENEBAHTHOCTH.

Pe3epBHOe KOonNnMpoBaHWe N aBapumnHoe BOCCTaHOBIEHUe

PesepBHOE KOMMpPOBaHME M aBapUNHOE BOCCTAHOBIIEHME KpaWHe BaKHbl AN
3aLWNTbl JaHHbIX 1 0ob6ecneyeHnsa nx JOCTYMHOCTU, HO pacTywme TpeboBaHus K 06bemMy
XpaHunua MOoryT okasaTbCs MOCTOsiIHHOM npobnemon. O6navyHoe XpaHunuiie
obecneunmBaeT HM3KYHD CTOMMOCTb, BbICOKYKD HAOEeXHOCTb W MpPaKTUYeCcKu
GesrpaHnyHble  BO3MOXHOCTM  MacliTabupoBaHUs ONs  pPeLleHurn  pe3epBHOro
KOMMPOBAHWSA W BOCCTAHOBIEHUSI AaHHbIX. BCTpPOEHHble NONUTUKM  ynpaBneHus
AAHHbIMW, MOFYT BbIMOMHATL aBTOMATMYECKYHD MUrpauuio  AdaHHbIX B 6onee
9KOHOMMYHbIE XpaHUNULA HA OCHOBAHWW YaCTOTHLIX UMM BPEMEHHbLIX NapamMeTpoB, 3a
CYET Yero MOXHO co3daBaTb apXMBHblIE XpaHUNuLiA, MOo3BonswWmMe 06nerynTb
cobnogeHne puandecknx WM HOpMaTMBHbIX TpeboBaHui. OTW npeumyllecTBa
NpenoCTaBnNSAT LUMPOKME BO3MOXHOCTM MaclTabupoBaHMsl B OTpacnsax UHaAHCOBbIX
ycrnyr, 34paBOOXpaHeHusi, Hayk o xu3Hn, CMW wn pasBnedeHnn, rge NOCTOSAHHO
co3gatTca Gonblwne 0O6bEMbl HECTPYKTYPUPOBAHHLIX AaHHbIX C HEeobXOo4MMOCTbIO

ONMNTENbHOIO XpaHeHunA.

TecTnpoBaHue n paspaboTka nporpaMmMHOro o6ecne4yeHus

Cpeqabl TecTMpoBaHNS U pa3paboTkn nporpamMHOro obecneveHust Yacto TpebyroT
CO30aHusi, UCMOMb30BaHNS U MOCMeAyLWero yaaneHus oTaenbHbIX, HE3aBUCUMbIX U
aybnupyowmx cped xpaHeHus. NoMuMMO BpeMEHHbIX 3aTpaT, C 3TUMM npoLeccamu

MoryT ObITb CBA3aHbI cepbe3Hble Ha4vallbHbl€ KannTarioB1OXXKeHUA.
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MHorne u3 kpynHenwunx m Hambonee npubbINbHbIX KOMMNaHMKA MuUpa co3gatoT
NPUNOXEHNA B peKopAHO ObicTpble Cpokm Bnarogaps rmbkoCcTn, NPOM3BOAUTENBHOCTU U
HW3KOM CTOMMOCTM 06riayHoro xpanunuuwa. axe paboty npocTenwmnx ctTaTuiHbIX Beb-
CalTOB MOXHO YNyudlWNUTb C HU3KMMKU 3aTpaTamun. UT-cneumanuctel U paspaboTymkm
obpalaloTcs K pelleHraM Ansa XpaHeHUsa AaHHbIX C ONfiaTon No ghakTy NCNonNb30BaHUS,
KoTOopble n3baBnAlT NX OT Npobnem ¢ ynpasneHMemMm n macwtabupoBaHmem.

MepeHoc AaHHbLIX B 06nako

[OCTYyNHOCTb, YCTONYMBOCTb M HU3KME 3aTpaTbl Ha 0BfayHoe XpaHunuiie MoryT
OblTb O4YEeHb BecoMbiMM aprymeHTamun. C gpyronm ctopoHbl, AT-nepcoHan, KoTopbin
paboTaeT C agMUHUCTPATOpaMu MO XPaHEHUK AaHHbIX, Pe3epBHOMY KOMUPOBAHUIO,
ceTsaMm, GesonacHOCTM M obecnevYeHuto COOTBETCTBUA HOPMATMBHbLIM TpeboBaHWAM,
MOXET MCMbITbIBaTb COMHEHWUSI OTHOCUTENbHO akTuyeckon nepegavm 6onbLunx
obbemoB AaHHbIX B obnako. [ns HekoTopbiX NoAen nepedada gaHHbiXx B obnako
MOXeT aBnATbca npobrnemon. [MbpugHble, NepudepunHbie cepBUCbl N CEPBUCHI
nepefayun gaHHbIX NMOMOralT BaM B (oM3MYECKOM MUpe M ynpoLlaroT nepegady gaHHbIX
B obnako.

CooTBeTcTBME TPEOOBAHUAM

XpaHeHue KoHuaeHuManbHbIX OaHHbIX B obrake MOXeT MocTaBuUTb BOMPOC O
perynmpoBaHnun 1 cOOTBETCTBUM TpeboBaHUSAM, 0COBEHHO ecnn AaHHble HaxoaaTcs B
CUCTEMAX XpaHWNWLL, OrpaHuWYEeHHbIX onpeaeneHHeiMn TpeboBaHuamMm. Cpeacrsa
KOHTPONS COOTBETCTBMS 0OOMayHbiX AaHHbIX MNPU3BaHbl MOMOYb B pasBepTbiBAHWM
AAHHBbIX U NPUMEHEHUN K HUM KOMMSEKCHbIX CpeacTtB obecneyeHusi COOTBETCTBUSA
HopMaTMBHbIM TpeboBaHnaM, Brarogapsa KOTopbiM Bbl Byaete oTBedaTb TpeboBaHMSM,
BblABUraeMblM MPaKTUYECKN NoObIM perynaTuBHbIM OpraHoM B mMupe. [locTaBLUMKM
0obnayHbIX CepBUCOB, YacTO C WUCMONb30BaHMEM MoAenu obuier OTBETCTBEHHOCTW,
AAl0T KIMEHTaM BO3MOXHOCTb 3dEKTUBHO M 3KOHOMWUYHO YyNpaBnsaTb puckamu B UT-
cpefe v rapaHTupyoT 3adekTMBHOE ynpaBreHue puckamm nytem obecnedeHus

COOTBETCTBUA C NMOMOLLLIO NMPOBEPEHHbLIX, LUANPOKO NMPU3HAHHbIX I'IJ'IaT(bOpM n nporpamMmm.

XpaHunuiie NnpunoXxeHUn ¢ onTuMmMsauuen ansa odnaka

MpunoxeHna ¢ ontuMmmsaumen ans obnaka UCNONb3yHT KOHTEWHepHble n 6e3
CepBepHble TEXHOMOrMK, YToObl OTBEYaTb OXUAAHUAM KIMEHTOB M obecnevnBaTtb 3TO
cooTBeTCTBNE ObICTPO U MMOBKO. OBLIYHO 3TN NPUSTOXKEHUA COCTOAT M3 HebonbLINX U

HEe3aBUCMMbIX KOMIMOHEHTOB CO crabon B3aMMO3aBUCMMOCTbIO, Ha3biBaeMbIX
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MUKpOCepBmucamMu, KOTopble B3aUMOLENCTBYIOT HA BHYTPEHHEM YPOBHeE, AeNsCb ApYyr C
APYrOM [aHHbIMK unu cocTtosiHnem. CepBucbl 06nayHOro xpaHunuwia obecneumsaroT
yrnpaBrieHne OaHHbIMU A5 Taknx NPUNOXKEHUN N NPeaoCTaBNAT PELUEeHUs TeKyLmX
npobnem xpaHeHnsa gaHHbIX B obnavHon cpeae.

ApxuBupoBaHue

B Hawu pgHM npegnpuatvs  CTankuMBalTCA C  Cepbe3HbiMM  npobnemamu,
BbI3BaHHbIMW 3KCMOHEHLMaNbHbIM POCTOM 00bEMOB AaHHbIX. KonnyecTBo npMMeHeHuin
AaHHbIX BO3pacTtaeT 6narogaps MawwnHHoMy obydeHuto (ML) u aHanutuke. YTo6bI
obecneunTb BbINOMHEHNE HOPMATUBHbLIX TpeboBaHuN, uHGOpMauui Heobxoanmo
XpaHutb gonro. KnveHTam HeobxoouMoO 3aMeHUTb NoKarnbHYy WHGPacTpyKTypy C
apxvBaMM Ha JNEHTOYHbIX HaKOMUTENAX W AUWCKaX TaKMMWU peLueHUsIMU, KOTopble
obecneuynBaloT  ynyylleHWe HaAeXHOCTU XpaHEeHWUs [OaHHbIX, WX MrHOBEHHOe
n3BrneyeHne, noBbilleHWe YpPOBHA 6GesonacHocTW, cobngeHne HOpMaTUBHbIX
TpeboBaHUN, a Takke AOCTYMHOCTb [OaHHbIX ANS MCMNOMb30BaHWSA pPaCLUMPEHHON U
Ou3HeCc-aHanUTUKM.

F'MbpuagHoe obnayHoe xpaHunuLye

MHorve opraHusauum 3HalT O npeuMmyLlecTBax OOMayHOro XpaHunuua, Ho
MCNONb3YIOT MPUNOXEHWS, pa3BepPHYTble NOKanbHO, KOTOpPbIM HeobxoauMm AOCTyn K
AaHHBIM C MWHMManbHOW 3adepXkkorm unm ObicTpasi nepefaya AaHHbIX B obnako.
MMbpnaHble obnayHble apXUTEKTYpbl XpPaHEHUS [OaHHbIX MO3BOMAKT MNOOKNHYNTD
NoKanbHbIE NPUITOXEHUS U CUCTEMbI K 0BnavyHoMy xpaHunuuly. bnarogapsi aTomy Bbl
MOXEeTe CHMU3UTb pacxodbl, ONTUMM3MPOBATbL MPOLECC YyNpaBneHWs M MCNONb3oBaTb
WHHOBALMOHHbIE NHCTPYMEHTLI ANsi paboTbl C AaHHbIMM.

XpaHunuwie 6a3sbl AaHHbIX

lMockonbKy GrOYHOE XpaHWUNULLE OTNMYAETCA BbICOKON MPOM3BOOUTESNbHOCTBIO U
FOTOBHOCTbIO K OOHOBIEHUIO AaHHbIX, MHOMME OpraHu3auun MWCNosb3yT ero Ans
TpaH3akuMoOHHbIX 6a3 faHHbIX. bnarogapsi orpaHMYeHHbIM MeTagaHHbIM  BGroyHoe
XpaHunuie cnocobHo obecneunBaTb O4EHb HU3KYIO 3a4EePXKY, KOTopas TpebyeTca ans
BbICOKONPOU3BOANUTENBHbLIX pPaboynmx Harpysok W 4YyBCTBUTENbHbIX K 3adepXke
NPUNOXEHNN, TaknX Kak 6a3bl AaHHbIX.

BnoyHoe xpaHunuwe nosBondeTr  paspaboTynmkam  co3gaTb  HaAeXHyto,
MacLTabupyemyto 1 BbICOKOI(EKTUBHYIO TpaH3aKLMOHHY0 6a3y AaHHbIX. [OCKOMNbKy
Kaxkablh 6nok siBnsieTca aBTOHOMHbIM 6Grokom, 6a3a gaHHbIX paboTaeT onTMManbHO

Aaxke npu yesernim4eHmmn obbema XpaHUMbIX OaHHbIX.
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MawunHHoe obyyeHue u loT

Monb3ysicb obnadHbiM XpaHunueM, Bbl MOXeTe obpabaTbiBaTb, XpaHUTb U
aHanu3anpoBaTb [AaHHble Hedaneko OT MECTOHAXOXAEHUS1 MPUMNOXEHUA, a 3aTeMm
KonnpoBaTb AaHHble B obrako ans ganbHenwero aHanu3a. ObnayHoe xpaHunuiie
AaeT BO3MOXHOCTb 3(PMEKTUBHO WM OSKOHOMUYHO XpPaHUTb [daHHble, a Takxke
MCNonb3oBaTb MalUMHHOE Oby4eHne, UCKYCCTBEHHbIM MHTennekT (M) n paclumpeHHyro
aHanuTKKy, 4YTobbl MOMy4YaTb UEHHYH aHanuMTUYEcKyld MHGOPMauuilo U BHEAPSTb
WHHOBaUWK B cBOeN paboTe.

MHTepHeT Bewen (Internet of Things, 10T) — 3TO MHOXeCTBO hu3an4ecKkmnx
00BbEeKTOB, NOAKIOYEHHbIX K MHTEPHETY N 0bMeHuBatowmxcs agaHHbIMU. KoHuenuus [oT
MOXET CYLECTBEHHO YNy4ylWWTb MHOrMe cdepbl HaweWl XU3HW M NOMOYb Ham B
co3gaHum 6onee yagobHoro, ymHoro n 6esonacHoro mupa. lNpumepbl HTepHeTa BeLlen
BapbMpPYHTCA OT HOCUMbIX BELEW, TaknX Kak yMHbI€ Yacbl, 4O YMHOro AoMa, KOTOPbIn
yMeeT, Hanpumep, KOHTPONMpoBaTb U aBTOMaTMYECKN MEHSTb CTEMEHb OCBELLEHMS U

oTonneHnA.

Bbi16800b1 u npednoxeHus rnpodenaHHoU pabomsi:
CodepxaHue omyema:

HanmeHoBaHMe NpakTUYecKoro 3aHATUS

Llenb 3aHATUSA

BapuaHT 3aHATUSA

CnnCcoK ncnonb3yemblX UCTOYHNKOB

BbiBOALI M NpeanoxeHus

[daTtbl 1 nognucuK KypcaHTa 1 npenogasartens

Bonpocbki 0nsi camornposepKu:

HasoBuTe B1Abl METOA0B pasrpaHNYeHnst 4OCTyna K CEeTWU.
[ns yero TpebyeTca pasrpaHuMyeHne npae JoCTyna nonb3oBaTenen?
Kak dpunaunueckm ocywecTBnsaetTcs obmMeH gaHHbIMU B CETU.
YUTto Takoe obnavyHoe xpaHunuie?

Kak paboTtaet obnayHoe xpaHmnuwe?

Kakne cywecTByOT TUnbl 06navyHoro xpaHmnmwa?

Kakne TpeboBaHusi kK 061a4HOMy XpaHWUMULLY crieayeT NPUHATL BO BHUMaHWE?

© N o g A WD PE

HasoBute npumMepbl NCNOJIb30BaAHUA obnayHbIx XpaHUNNLL,.
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Mpaktnyeckoe 3aHATMEe Ne15 LiucdpoBon cnen. Cnyxbbl M cepBUCHI
UHTepHeTa(noyta, ¢¢opymsbl, BUAEOKOH-hepeHUMHn, couumanbHble  CeTH)
OpraHusaums fIM4YHOro MH(popMaLMOHHOrO NPOCTPaHCTBA

Llenb 3aHsmus:

1.Mo3HakomuTbCs ¢ noHsaTMem «Llndpposon cnen», yrposamm 6esonacHoCTU u
pekoMeHaauum no 3awuTe §MU4YHbIX OaHHbIX WM ynpaBfieHuo penyTauven B CeTu
WHTepHeT.

2.PaccmoTpeTb 4OCTOMHCTBA M HeAoCTaTku cnyxb n cepsncos VIHTepHeTa.

Monyuntb pekomMeHgaumm no OPMUPOBAHUID FINYHOMO WMHAOPMALMOHHOIO
npocTpaHcTBa.

3. ®opmupoBatb OK1, OK2,0K7,J1P 4,10,26,30

O6opydosaHue: K
UcxodHble OaHHbIE:
Manka Ha PC «[lNpaktudeckoe 3aHaTue Nel5 2 cemecTp» C TeopeTU4eckum
MaTtepuarnom no TemMe 1 BONpocChl Anst 0bcyxaeHus.
CodepxxaHue u nopsiOoK 8bINOSIHEHUS 3a0aHUs:
1.006yuvatoLwme OOMmKHbI N3y4nTb TEOPETUYECKYHO YaCcTb NPAKTUYECKOrO 3aHATUSA

2. Obyyvatouime OomKHbI OTBETUTL HA BOMPOCHI.

TeopeTnyeckasa 4yacTb
Uudposon cnen. OnpegeneHne n onucaHue

LinhpoBon crnen, vHoraa HasbiBaeMbli LMPPOBON TEHLIHD WUIIM SNEKTPOHHbBIM
cnegoMm — 3TO faHHble, KOTOpble Bbl OCTaBMAgeTe Npu UCMONb30BaHUN UHTEPHETA. OTU
AaHHbIE BKIKOYalOT noceliaemMble Beb-canThbl, OTNpaBsieMble 3NIEKTPOHHbIE MUCbMa U
WHopMauuilo, ykasbiBaemyrw B OHNauH-popmax. LindpoBon crneg  MOXHO
MCnonb3oBaTh ANSA OTCMEXMBaHUS OAENCTBUIN YeroBeKa N ero YCTPONUCTB B MHTEPHETE.
Monb3oBaTenu MHTEpPHETa aKTUMBHO WM MACCUMBHO CO34al0T COOBCTBEHHbLIN LUGPOBON

cneg.
YT1o Takoe uucpposon cnen?

Kaxgbih pa3 npu UCNONMb30BaHUM WHTEPHETa Bbl OCTaBnsieTe 3a cobon

MH(OPMALMNOHHLIN cnef, HasbiBaeMbl LnpoBbiM cnegomM. Pacwmpenuno undpoBoro
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cnega  crnocoOCTBYWT  nybnukauMm B coumanbHbIX — CeTsX, MOAMUCKM  Ha

I/IH(bOpMaLI,VIOHHbIe paccCblJsiK1, OCTaBJIEHHbI€ OT3bIBbl U NMOKYMNKNA B UHTEPHETE.

[Mpouecc pacwuvpeHus UMAPOBOro criefa He Bcerga O4YeBUEeH, Hanpumep,
BebG-canTbl MOryT OTCMEXMBaATb aKTMBHOCTb, yCTaHaBnmBas aunnbl cookie Ha Balle
YCTPOWCTBO, a NPUNOXEHUA MOryT CYUTbIBaTh AaHHble 6e3 Balwero Begoma. Kak Tonbko
Bbl NpefocTaBrnsieTe opraHMs3auMm JOCTyn K Bawen WHopmMauum, OHa CMOXeT
npogasaTb WM nepegaBaTb ee TpeTbUM nuuam. B xyawem cnyyae Bawn fUYHbIE

[aHHble MOryT OblTb CKOMNPOMETUPOBAaHbI B pe3yrbTaTe YTeYKM.

MNpUMeHMTENbHO K LMPOBLIM CredaM  4acTo  UCMONb3YHTCA  TEePMUHbI

«aKTUBHbIN» N «NACCUBHbINY.
AKTUBHbIN UM poBOMN cnen

Monb3oBaTtenb OCTaBnsEeT akTUBHbIM LMAPOBOMN cren, Korga HamMepeHHOo
aenutca nHdopmaumen o cebe: genaet nybnukaumm B coumanbHbIX CETAX WK
ocTaBnsieT coobLeHns Ha canTax unm oHnamH-cpopymax. Ecnv nonb3oBaTenb Bowen
Ha Beb-calT C MCNoONb30BaHWEM 3aperncTpUpPOBaAHHONO UMEHW WUNU Npoduns, Bce
onybnukoBaHHble MM cooblieHns ByayT COCTaBNATb €ro akTUBHbIM LUMEPOBON cnea.
Takke aKkTUBHbIM ULMGPOBOMN cred OcTaeTcs Npu  3anofiIHEHMM  OHMaWH-GOPM,
HanpumMep, NoAMUCKe Ha MHMOPMALMOHHbBIE PACCLIIKW, UK NPU cornacum NpuHUMaThb

dannbl cookie B bpaysepe.
MaccuBHbIM uMcpoBOM cnen

[MaccmBHBIM UMdPOBON crieq co3gaeTcd, Korga MHopmMauusa o nonb3oBartene
cobupaetcsa 6e3 ero Begoma. JTO MNpPoOMCXOOMUT, Hanpumep, Korga Ha Beb-canTe
cobupaetcs nHdopMaums 0 TOM, CKOMIbKO pa3 nofnb3oBaTenu nocewjanu canT, OTKyaa
3TV nonb3oBaTenu n ux IP-agpeca. 3TO CKPbITbIN NPOLECC, O KOTOPOM MOfb30BaTeENN
MOryT He pforagbiBatbcd. [pyruMm npuvmepoM UCMNOSb30BaHUA MacCUBHOrO creja
ABMSETCA aHanuM3 peknamogaTensMy BaluMX FlavkoB, PENOCTOB WU KOMMEHTapueB B
coumarnbHbIX CETAX C Uenbi nocreaylowero npodunmpoBaHnsa n otobpakeHusi Bam

onpeneneHHoro KOHTeHTa.

NMoyemy BaxkHbI LU poOBLIE creabl?
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LindpoBbie crnebl BaxHbl NO CNeayoLWwnm NpuimHam:

OHM OTHOCUTENBHO NOCTOAHHBI. Kak ToNbko MHopmaunsa ctaHOBATCA 00Lwef0oCTynHOM
(MONMHOCTBID MMM YaCTUYHO), Kak, Hanpumep, nybnukaumsa B Facebook, aBTop
NPaKTUYECKN HEe MOXET KOHTPONMPOBaTb, Kak OHa OyaeT MCnonb3oBaTbCHA ApYrumu

nogbmMu.

LindpoBoit cnen mMoxeT oTpaxaTb LUMGPOBYIO penyTauuio YenoBeka, KoTopasi Tenepb

cUMTaeTCHa TakoW Xe BaXXHOW, KakK 1 penyTauuna 3a npegenamm CeTu.

Mpexage 4YeM MpUHUMATL pPeLleHUss O Hanme, paboTodaTtenyM MOryT NpoBepsiTh
undpoBble crnedbl CBOMX MNOTEHUManbHbIX COTPYAHMKOB, OCOOEHHO WX couuMarnbHble
ceTn. Konnemkun 1 yHMBepcUTeTbl MOryT NPOBEPSiTb LMEPOBbLIE Cneabl CBOUX OyayLnX

CTyAeHTOB nepen 3a4yncrieHneM Ha yqe6y.

My6nukyemble B uWHTEpHETE coobuweHns un dotorpacdmm MOrytT ObiTb HEBEPHO
WCTOMNKOBaHbl MMM  WU3MEHEHbl, 4YTO MOXET nNpPUBECTM K HenpeaHaMepeHHOMY

ockopbneHuto.

KOHTEHT, NpeaHasHa4YeHHbI AN Y3KOW Fpynrbl, MOXeT pacnpocTpaHuTbes Ha Bonee

LUMPOKUIA KPYT M UCMIOPTUTb OTHOLLEHMS U APYKOY.

KnbepnpecTynHukM MOryT ncnonb3oBaTh Balwl LMGPOBOK cneq B Lenax duvwmvHra, ans
AO0CTyNa K y4eTHOW 3anmcu unu gns co3gaHus NOXHbIX Npodunen Ha OCHOBE BalUMX

OaHHbIX.

MoaTomy cTtomT 3agymMaTtbCs O TOM, YTO Baw UMEPOBOW crnen roBoput O Bac.
MHorve nblTaloTCs YyNpaBnsTb CBOUM LIUPPOBLIM CNegoM, C OCTOPOXHOCTBIO BbINOHASA
AENCTBMS B CETM U B MNEPBYH O4vepedb, KOHTPONMpys noTeHuuanbHo cobupaembie

AaHHblE.
Mpumepsbl uncdpoBoro cnepa

LindpoBonn crnen nonb3oBaTenda UWHTEPHETA MOXeET BKMAYaTb COTHMU
cocTaBnawwmx. Huxe onucaHbl Wb HEKOTOpble OEUCTBUSA, yBenuumsarolimne

umdposon crneq.

OHNnanH NOKynkKun

CoBepLueHne NoKynok Ha canTax 3NeKTPOHHOW KOMMEPLINN.
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lMoanncka Ha KynoHbl UM co3gaHne y4eTHOW 3arnucu.
3arpyska 1 ncnonb3oBaHne NPUIIOXEHUN ONA MOKYMOK.
Moanncka Ha paccbinky HoBocTen BpeHaa.

MHTepHeT-GaHKUHr

Mcnonb3oBaHne MoOBUbHOro 6aHKOBCKOIrO MPUMNOXEHMWS.
Mokyrika n npogaxa axkuni.

Mognucka Ha pnHaHcoBble Nnybnukauum n 6noru.
OTKpbITUE CHEeTa KPeOUTHOWN KapThbl.

CoumanbHble Megna

VMcnonb3oBaHne coumnarnbHbIX CeTEN Ha KOMMNbOTEPE N yCTpOIZCTBaX.

Bxoa Ha gpyrue Beb-canThl C UCMONb30BaHMEM YYETHOM 3anncu coumnarnbHOM CeTu.

O6LweHne c apy3bsaMu 1 3HAKOMbIMU.
O6meH nHopmaumen, gaHHbIMU 1 hoTorpadPuaMmM Co 3HAKOMbIMMN.
Pernctpauus Ha cante 3HaKOMCTB U B NPUITOXEHNN.

YTeHune HoBOCTEMN

Mognucka Ha HOBOCTHbIE U34aHUs B MHTEPHETE.
MpocmMoTp cTaten B HOBOCTHOM MPUSTOXKEHUN.
Moanncka Ha HOPMAaLMOHHbIE PACCHISIKN.
PenocTbl npovnTaHHbIX cTaten n MHopmaumn.

3popoBbe n putHecc

Mcnonb3oBaHne hUTHEC-TPEKEPOB.

VMcnonb3oBaHWe NpunoXeHun ans nonyvyeHnsa MeanunHCKOM NOMOLLN.
Pernctpauus agpeca anekTpoHHOM NOYTbl B TPEHaXXepHOM 3ane.
Mognucka Ha 6norm 0 3mopoBbe U hUTHecCe.

3awmTa umdposoro cneaga

MockonbKy paboToaartenu, YHMBEpPCUTETbl M ApyrMe nuua MoryT MNpoBEPUTb

Balwn AOaHHble B WHTEPHETEe, peKkoMeHOyeTCA C BHUMATEJsIbHOCTbHO OTHOCUTbCA K
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undpoBomy crneay. Hmke npvBeaeHbl pekoMeHaauuMu no 3awuTe NUYHbIX daHHbIX U

ynpasneHunto penyTaLu/le|7| B CETU.

Mcnonb3ynte nouckoBble CUCTEMbI O51s1 MPOBEPKM CBOEro UMcpoBOro crega.
BeeanTe cBoe MMs B NOMCKOBYO CUCTEMY. YKaXnTe NMs N oamMunmio, NCrnonb3ymnte Bce
BapuaHTbl HanucaHus. Ecnv Bbl MEHANW MM, BbINOSTHUTE MOUCK KaK TeKyLllero, Tak u
npexHero umeHw. [pocMoTp pes3ynbTaToB MOMCKa AacT BaM npegcraBneHve 06
obwepnoctynHon uHdopmaumm o Bac. Ecnu kakon-nmbo M3 pesynbTatoB Moucka
NoKa3sblBaeT Bac He B NydLIeM CBETE, MOXHO CBA3aTbCA C aAMUHUCTpaTopamMu canTa u
y3HaTb, MOFyT N1 OHW yaanuTb 3Ty MHdopmaumo. Hactporika onoBeweHnn Google —
OAMH un3 cnocoboB oTcrexmBaTtb WHMOpMaUMio No BawemMy WMEHW. YMeHbLuuTe
KONMNYECTBO MCTOYHMKOB MHGPOPMaLMK, B KOTOPbIX YNIOMUHAETCS Balle UMSI.

Hanpumep, Be6-canTbl, NOCBSALWEHHbLIE HEABMXMMOCTU, U canT whitepages.com
MOryT cogepXxaTb O Bac 6onblue MHdopmauum, 4em xoTenocb Obl. OTKU canTbl MOryT
cogepxaTtb NMYHY0 MHOopMauuio: HoMmep TernedoHa, agpec n BospacT. Ecnu Bac ato
He ycTpamBaeT, MOXHO CBS3aTbCA C agMWHUCTpaTopamu Beb-calToB M 3anpocuUTb
yoaneHue nHgopmaumnu.

OrpaHnybTe 06beM npeaocTaBnAeMbIX AaHHbIX

Kaxablh pa3 npu npegoctaBneHnn NM4HoM MHopmaumm Bbl paclumpsieTe CBON
UMdpoBOKN cnef, a Takke yBenuineaetTe BEPOATHOCTb TOr0, YTO KOMMAHUA, XpaHsiLas
Balln AaHHble, BOCMNOMb3YEeTCH UMM HEe MO Ha3HaYeHU0 UM NOABEPrHeTCs B3fOMy, B
pesynbTaTte Yyero BalluM AaHHble MOryT MONacTb 3M0yMbILNIEeHHMKaM. oaTomy npexae
4yeM 3anonHATb hopMy, nogymamTe, CTOUMT NnM 3TO AenaTtb. ECTb nn apyrue cnocoobbl

NONYyYUTb UHGOPMAUUIO UK ycnyry 6e3 npeaocTaBneHns NNYHbIX AaHHbIX?
MpoBepbTe NapameTpbl KOHPUAEHUMANBLHOCTHU

MapameTpbl KOHUOEHUMANbHOCTM B cOUMalibHbIX CETAX  MO3BOMAKOT
KOHTpONMpoBaTb, KTO BUAMT Bawu nybnuvkaumn. [NpoBepbTe, HACTPOEHbI NU 3TU
napameTpbl Ha KOM(OpTHOM nOnA Bac ypoBHe. Hanpumep, Facebook nossonser
orpaHnyMBaTb BUOUMOCTb Nybnvkaumn ans gpysen n cos3gasaTtbh crieumarbHble CrUCKU
TeX, KTO MOXeT BuAeTb onpeaeneHHole nybnukaumm. OgHako He 3abbiBanTe, 4TO
napameTpbl KOHPUAEHUMANBbHOCTU 3aWmLLaloT Bac TOSIbKO B KOHKPETHOW coumaribHOM

ceTun.
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M36eranTte packpbITUsa U3nuwHen nHopmMmaLuum B coumanbHbIX CeTAX

CoumanbHble ceTM NO3BOMAT nerko obwartbcs ¢ noabMW,  OAHAKO
NPOBOUMUPYIOT Ha packpbiTue wu3nuwHen uHdopmaumn. [logymanTte, cCTOUT 1K
yKasblBaTb CBOE MECTOMOSMOXEHNe, pacKpbliBaTb MfaHbl NOE3A0K UMM OPYry NNYHYIO
nHgopmauuto. He ykasbiBanTte Homep TenedoHa W agpec 3SIeKTPOHHOM MOoYTbl B
pasgene «WHMopmaums» B coumanbHblX ceTax. Takke He peKkoMeHOyeTCA CTaBUTb
naviku Bawemy 6GaHKy, KOMMNaHuu, NPeaoCcTaBnAsOWEen MeguLUMHCKME YCryrn, anTeke u
NPOYMM OpraHu3auusam, NOCKOSIbKY 9TO MOXET ykadaTb KnbepnpecTynHukam Ha Baluu

Ba)kHbl€ Y4eTHble 3amnucu.
N3b6erante He3alMLLEHHbIX BeO-canToB

Y6eautecb, 4YTO Bbl COBEpPLUAETE TPpaH3aKUMM Ha 3alimueHHom Beb-caunte. Ero
BebG-agpec [omkeH HauuHatbess C¢ https://, a He c http://; 6ykBa s o03HavaeT
«BesonacHbIny N yKasblBaeT Ha Hanuume y canTta ceptudukata 6esonacHoctn. Cnesa
OT agpecHON CTPOKM Takke AOMKeH oTobpaxaTbCs 3Ha4oK 3amka. He pasrnawwante
KOH(pmnaeHumanbHyo MHdOpMaLNIO, 0COO€EHHO nnaTtexHole  OaHHble, Ha

He3alWNLLEHHbIX canTax.

He yKa3bIBaﬁTe JINYHbIe AaHHbIe NP UCcnoJsib3oBaHUn

nyonuyHbix ceten Wi-Fi

My6nnyHas cetb Wi-Fi MeHee Be3onacHa, 4Yem Balla finyHasi CeTb: HEU3BECTHO,
KTO ee HacTpauBan W KTO MOXEeT MMeTb K Hen gocTtyn. M3berante npepocrtaBneHus

NNYHOM MHOPMaLUK NpU ncnonb3oBaHnn NyonunyHbix ceten Wi-Fi.
YaanauTte ctapble y4eTHbIe 3anucu

OauH 13 crnocoboB YMEHbLUNTb CBOW LMGPOBOM cnea — yaanuTb cTapble
yyeTHble 3anucu, Hanpumep, Heucnonb3yemble NpodUNM B couMarnbHbIX CETAX U
MOAMUCKM Ha He WHTepecyllmne Bac MHGOPMALMOHHbIE paccbiki. YaaneHue

HENCNONb3yeMbIX YY4ETHbIX 3aNnCen CHMKAET BEPOSATHOCTb YTEYKM AaHHbIX.
Co3paBanTe HageXHble Naposiv U UCNONb3YyUTe MeHeaXXep naponen

HapexHbin naponb nomoraet obecneyntb 6e30MacHOCTb B  UHTEPHeTe.

HapexHbln naponb sBnaeTca ASIMHHbIM — COCTOUT HE MeHee YeM 13 12 CMMBOJSIOB, a B
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noeane Gonblle, N COAEPXKUT COYETAHWE 3arnaBHbIX MU CTPOYHbIX OYKB, CUMBOSIOB U
umcdp. Yem crnokHee Baw  Naponb, TEM  CrOXHee ero  B3fnioMaTb.
VMicnonb3oBaHue MeHegkepa naporier No3BondeT co3gaBaTb, XpPaHUTb W yNpaBnsTb
BCEMM MaApoOnsiMM C MOMOLLbKD €OMHOW 3alUMLEeHHOM YyyeTHoW 3anucu. [laponu
HeoBXO0OUMO XpaHUTb B CEKpeTe, HUKOMY He coobuiaTb WU HUrge He 3anucbiBaThb.
PekomeHayeTca He ncnosib3oBaTb OAMH Naposib ANA BCEX YYETHbIX 3anucen, a Takke

PErynsipHO MeHsITb Naposnu.
CoxpaHanTe KOHUAEHUMAaNBLHOCTb MeAULIMHCKUMX AOKYMEHTOB

CobGniogante npaBuna 3awWwuTbl AaHHbIX M PErynsipHO NpPOBepsitTe CBOM
MeONLMHCKME A0KYMEHTbI. MOXUTUTENN NNYHBIX AaHHbIX HaLeneHbl Ha MeaULMHCKYH U
dvHaHcoBYO MHopMaumo. Ecnu  npecTynHWKM  MCMONb3yrT  Balwy  FIMYHYO
MHOPMaLMIO AN NONyYeHUs MeQULMHCKUX YCIYr OT Balero UMeHMU, X MeanLMHCKMe

AOKYMEHTbI MOTyT 06beANHNTLCS C BallUMM.
He BbinonHanTe aBTOpU3aumio yepe3 Facebook

Bxognte Ha canTbl U B npunoxeHuss yepe3 Facebook OoBOnbHO yOoGHO.
OpgHako Npu KaxkgoMm BXOA4E Ha CTOPOHHMK Beb-calT C MCMONb30BaHMEM YYETHbIX
AaHHbIXx Facebook, Bbl paspellaeTe KOMMNaHUM-BRagenbLy cawTa nonyyaTb Balluu
AaHHble Facebook, 4TO noaBepraeT Bawy JSIMYHYKO WMHGOPMaUMIO NOTEeHUMansHOMY

PUCKY.
MoppepxuBanTe akTyanbHOCTb NMPOrpaMMHOro obecne4vyeHus

YcrapeBliee nporpaMMHOe obecrnedeHne MOXET COAepPXaTb MHOXECTBO
LUMdpoBbIX cneaos. Ecnn He ycTaHOBUTL NocreaHne OGHOBMEHWS!, KWOEPNPECTYNHNKM
MOFYT MOMYYUTb AOCTYN K 3TOW UHGOPMaLUK. Micnonb3ys ys3BUMOCTU B MPOrpaMMHOM
obecneyeHnn, OHM MOryT C NErkoCTbl MONyYMTb AOCTYN K YCTPOWCTBAM WU OaHHbIM.
PerynspHoe o6HOBNEHWEe nporpammHoro obecne4yeHnsi NO3BoNsieT NPeaoTBpaTUTb 3TO,
MOCKOSbKY yCTapeBllee nporpaMMHoe obecneveHve siBnsieTcs Goree ysa3BUMbIM Ans

aTak 3/10yMbILLUJ1eHHNKOB.

HaCTpOﬁTe MUcnosib3oBaHMe MOOUNbLHOIo yCTPOﬁCTBa
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YcTaHoBMTE MNaponb Ansi MOOMMbHOrO YCTPOWCTBa, 4TODObI B criyyae ytepu
HUKTO, KpOMEe Bac, He MOr MOoNy4uMTb K Hemy gocTyn. [Npu ycTaHOBKE MNPUIOXEHUN
03HaKOMbTECb C MONb30BATENbCKMM cornaiueHnemM. Ons MHOrMX MPUMOXEHUIA B HEM
oMnMcaHo, Kakyr MHOpMaLUuo OHO cobupaeT 1 Anst Yero oHa MOXET UCMONb30BaTbCS.
MpunoxeHns MoryT cobupaTb NU4YHblE AaHHble, TakMe Kak 3NeKTPOoHHas nouTa,
MECTOMNONOXEHNEe U AeNCTBUS B UHTepHeTe. pexae Yem ncnonb3oBaTb NPUMoXeHue,

ybeantecnh, 4TO Bac yCTpamBaeT, Kakyto MHopmaunio oHO cobupaeT.
OueHuBanTe matepuansl nepea nybnukaumen

Ha ocHoBe Balwmx nybnukauum n KOMMEHTapUeB B MHTEPHETE, a Takke Mo
OT3blBaM Apyrux niogen opmmupyetca MHeHue O Bac. HekoTopble acnekTbl Ballero
UMgpOoBOro crnefa, Hanpumep, 3arpyxeHHole ¢oTtorpadumn, kKommeHTapum B 6norax,
Bnaeo Ha YouTube n nybnukaumm B Facebook, MoryT nokasaTb Bac COBCEM He C TOWM
CTOPOHbI, C KOTOpOoW Bbl Obl xoTenun. Co3gaBanTe NOMOXUTENbHLIN LMEPOBOW cres,

ny6nvKys TONbKO TO, YTO CO34aeT BaM XXenaemblin obpas.
B cnyvae B3nnoma npuMmuTe HeMeAaseHHbIe Mepbl

Ecnv Bbl Npegnonaraete, YTo BallM AaHHbIE MOMMM ObiTb CKOMNPOMETUPOBAaHbI
B pe3ynbTaTe B3fioMa, HEMEeANEeHHO npumute mepbl. Ecnv peyb naet o MHaHCOBbIX
noTepsix, coobLWMTEe O HapyleHUn B BGaHK UNN KOMMaHWIO, BbIMYCTMBLLYIO KPEAUTHYHO
kKapTy. M3meHuTe Bce naponu, KoTopble MoOrMM OblTb  packpbiThl. Ecnu
CKOMMPOMETMPOBAHHBIA Maponb WCMoMb3oBanca Ana APYrMX YYeTHbIX 3anuce,

N3MeHuTe ero Besge.
Ucnonb3ynte VPN

Wcnonb3oBaHne BupTyanbHon 4vactHon cetn (VPN) nomoraeT 3awmtntb
umdcposon cneq. VPN mackupyet IP-agpec, 4To npakTM4eckn He no3BonsieT oTcneanTb
BalWn OenUCTBMA B CeTW. OTO MOBbIWaeT KOoHduAeHUnanbHocTb npu pabote B
WHTEpHETE W He no3BonseT Beb-camtam ycTaHaBnuBaTb awnnbl  cookie,
oTcnexusawwme Bawy ucTopuo npocmoTpoB. Hanpumep, Kaspersky Secure
Connection nos3BonsieT ycTtaHoBUTL 6Ge3onacHoe coedvHeHve Mexay BaluMm
YCTPOMNCTBOM U UHTEPHET-CEPBEPOM, YTOObI HUKTO HE CMOT OTCREXUBaTb UNK Nony4vaTb

AOO0CTYyn K nepenaBaemMbiM JaHHbIM.
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AneKTpoHHas noyTta (aHrn.email, e-mail,oT aHrn.electronic mail) — TexHonorus
N NpefocTaBNAeMble et YyCryr no nepechbisike 1 NOMyYeHo ANEeKTPOHHbLIX COOBLLEeHNIA
(HasblBaeMbIX «MMCbMa» WM «3NEKTPOHHbIE MUCbMay) MO pacnpefenéHHon (B TOM
yucne rnobanbHOM) KOMNBIOTEPHON CETN.

ONeKTpOHHasi nNoYyTta Nno COCTaBy 3MEMEHTOB U MPUHLMNY paboTbl NpaKTUYecKu
noBTOpsieT cuctemy obbl4HOWM (ByMakHOW) NOYTbI, 3aMMCTBYSI Kak TepMUHbI (NoyTa,
MMUCbMO, KOHBEPT, BrOXEHWe, AWK, AOCTaBka W Opyrve), TaKk M XapakTepHble
OCOBEHHOCTU - MNPOCTOTY WCNOSMb30BaHUS, 3afdepXku nepegaynm  coobLleHun,
AOCTaTOYHYI HAaAEXHOCTb U B TO € BPEMS OTCYTCTBME rapaHTUmn JOCTaBKMW.

[OCTOMHCTBaMM SMEKTPOHHOW MOYTbI SABNAOTCA: JfIerko BOCMPUHMMAeEMblE U
3anoMuMHaeMble YernoBeKOM agpeca Buaa  UMS_NOnb3oBaTensd@uMs_OOMEHa;
BO3MOXHOCTb Mepefayn, Kak npocToro TekcTa, Tak M (popmMaTMpOBaHHOrO, a Takke
NPON3BOSIbHBIX aNOB; HE3aBUCMMOCTbL CEPBEPOB (B 00LLEM cnyyae oHM obpallatoTca
APYr K Apyry HenocpeacTBeHHO); AOCTAaTOYHO BbICOKasi HaAEXHOCTb [OOCTaBKu
CoO06LLIeHMS; MPOCTOTa UCMOMb30BaHNSA YENOBEKOM M MporpaMmamu.

HegocTtaTkm 9NEKTPOHHOW MOYTbI: HanuuMe Takoro SABMEHWs, Kak crnam
(MaccoBble pekramMHble W BUPYCHblIE pPaCCbIfiKK); TeopeTudeckass HEBO3MOXHOCTb
rapaHTUPOBAHHOW [OOCTaBKM KOHKPETHOro MNUCbMa; BO3MOXHbIE 3a[4epXXKW [OCTaBKU
coobLLeHns (4O HECKOMbKMX CYTOK); OrpaHNYeHnst Ha pasMep OOHOro coobLieHns 1 Ha
obLwmin pasamep coobLLeHMI B MOYTOBOM sLLmMKe (NepcoHanbHbIe A4S Nonb3oBaTenen).

OCHOBHbIM OTNMYMEM (M OOCTOMHCTBOM €-MEW) OT MPOYMX CUCTEM nepenayu
coobweHun (Hanpumep, Ccnyx0 MrHOBEHHbIX CoOOUleHM) paHee 4dBnAnach
BO3MOXHOCTb OMJ/I0)KE€HHOU docmasKku coobLIEeHNs1, a Takke passuTas (M 3anyTaHHas,
n3-3a ONUTENbHOMO BPEMEHW pasBUTUHA) CUCTEMa B3aMMOAEWNCTBUA  Mexay
He3aBMCUMbIMW MOYTOBBLIMW CepBepamMu (OTKa3 OAHOro cepBepa He nNpuBoAMIT K
HepaboToCNOCOBHOCTM BCEN CUCTEMBI).

B HacTosiwee Bpems noboM HauyMHaKOWMIA NONb3oBaTeNb MOXET 3aBeCTU CBOW
GecnnaTtHbI 3MNEKTPOHHbIN MOYTOBbLIA SALWMK, OOCTATOYHO 3aperncTpupoBaTbCs Ha
OLHOM U3 MHTEPHET NopTaros.

OnNeKTpoHHasi NoyTa AOCTYNHA He TOMbKO B MATUHCKUX AOMEHHbIX 30HaX, HO 1 B
Knpunnmnyeckom 3oHe .PO

Yar (aHrn. chat— ©Gontatb) — cpeactBo obmeHa coobuweHuamu no
KOMMbIOTEPHON CETU B pexume peanbHOro BpeEMeHU, a Takke nporpaMMHoe

obecrneyeHne, MO3BONSIOLEE OpPraHM30OBbIBATb Takoe OOLieHMe. XapaKTepHou
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0COBEHHOCTbBIO ABMSAETCA KOMMYHUKALUNA MMEHHO B peasibHOM BpeMeHu unn 6nmskas K
9TOMY, YTO OTNNYAET YaT OT POPYMOB M APYrNX «KMEeANEHHbIX» CPeacTB.

Moa crnoBom YaT 06bIMHO NOHMMAaETCA rpynnoBoe obuieHne, XOTS K HUM MOXHO
OTHECTU M OBMEH TEKCTOM «OAWH Ha OAWH» MOCPEenCTBOM MporpamMmm MrHOBEHHOIO
obmeHa coobLieHnsamun, Hanpumep, ICQ nnn gaxxe SMS.

BupeokoHdepeHuus (aHrn.videoconference) — obnacte MHGpOPMaLMOHHON
TexHonorum, obecne4vnBatolas og4HOBPEMEHHO OBYCTOPOHHIOW nepeaavy, obpaboTky,
npeobpasoBaHMe M NpeAacTaBfeHne WHTEPaKTUBHOW WHGOPMaUUKM Ha paccTosiHME B
pexume peanbHOro BpPEMEHM C MOMOLbID annapaTHO-NPOrpaMMHbIX CpPeacTB
BbIYMCINIUTENBHOM TEXHUKMN.

Bsanmogenctene B pexumme BUOEOKOHMEPEeHUMn Takke HasblBatOT CeaHCOoM
BNOEOKOH(EPEHLCBA3N.

BuaeokoHdepeHLcBA3b (COKpaLLEHHOE Ha3BaHue BKC) — 370
TeNEeKOMMYHUKALNOHHAA TEXHONOMSA MHTEPAKTMBHOIO B3aMmoaenctena AByx n bonee
yAaneHHblx aboOHEHTOB, MNPV KOTOPOM Mexay HMMWU BO3MOXEH OOMeH ayguo- U
BugeovHdgopmaumen B peanbHOM Macwrtabe BpeMeHW C y4eToM Nepenaudn
ynpaBnsAoLWNX AaHHbIX.

Llenv BHeapeHUsa BuaeokoHdepeHLCBA3U

BuoeokoHdepeHuma npuMMeHsieTcs Kak CpefCcTBO OMepaTMBHOIO MNPUHATUS
peLeHnsa B TOM UM MHOW CUTYyaLUuKn; Npu YpesBblYalrHbIX CUTyaumax; Ans CoKpalleHus
KOMaHAMPOBOYHbLIX pPACXO40B B TEPpUTOPUANbHO pacnpeneneHHbIX OpraHu3auumsix;
noBbIlWEeHNsT 3PPEKTUBHOCTH; NpoBeAEHNs cyaebHbIX MPOLECCOB C AUCTAHUMOHHBLIM
y4acTMEM OCYXOEHHbIX, @ TakkKe Kak OOANH U3 3fIEMEHTOB TEXHONOMMIN TeneMeanunHbl
ANCTaHUMOHHOIo 00y4eHus.

Bo MHOMNX rocyaapCTBEHHbIX n KOMMeEPYECKNX opraHusaumnsax
BMOEOKOH(EPEHUMNA  NPUHOCUMT  BonblumMe  pe3ynbTatbl WU MaKCUManbHYH
3 PEKTUBHOCTb, @ UMEHHO:

— CHWXaeT BpeMs Ha nepeesfbl U CBA3aHHbIE C HAMW pacxoabl;

— yCKOpSieT NPOLIECCHI NMPUHATUSA PELUEHWI B YPE3BblYaMHbIX CUTYaLUSIX;
— COKpalllaeT BpeMsi pacCCMOTPEHNSA aen B cydax obLien topucamkumm;
— yBENUYMBaET NPOU3BOANTENBHOCTL TPYAA;

— pellaeT KagpoBble BONPOCHI N COLManbHO-3KOHOMUYECKNE CUTyauuu;

— npeaoTBpallaeT ycTanocTb U CTPEcE;
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—NO3BOMSIET CneauTb 3a COCTOSHMEM pblHKA WM ObICTPO pearvpoBaTb Ha €ero
N3MEHEeHMUs; AaeT BO3MOXHOCTb MPUHMMAaTb Gonee 06OCHOBaHHbIE PELUEHMST 3@ CYET

npuenevYeHnd rnpu HeobXoaAMMOCTM AOMONHUTENbHbIX 9KCNepTOB,

— ObICTPO 1 3ahheKTUBHO pacnpedenseT pecypchl, U Tak aanee.

Ana obweHna B pexume BUOEOKOHMEpeHUMM aboHeHT [JOoSMKeH WMeTb
TepMuHanbHOe YCTPOMUCTBO (KOAEeK) BUOAEOKOH(epeHLCBA3M, BUaeoTeneoH nnm nHoe
CpeacTBO BblMUCNUTENbHOM TexHUKU. Kak npasuno, B KOMMMEKC YCTPOUCTB Ans
BMAEOKOH(EPEHLCBA3N BXOANT:

— LUeHTpanbHoe YCTPOMCTBO — KOOEeK C Buaeokamepon W  MUKPOKOHOM,
obecneunBarollero KogupoBaHue/AekogupoBaHue ayauo- wu  BuaeouHdopmaumu,

3axBaT " OT06pa)KeHVIe KOHTEHTAQa,

— YCTPOMWCTBO OTOBpaxeHust MHpbopmMaLumn n BOCNpon3BeaeHNs 3ByKa.

B kayecTtBe Kogeka MOXeT WCMNONb30BaTbCHA MNEPCOHasNbHbIA KOMMbKOTEP C
nporpaMmmHbIM obecnedeHnem a5s BUAEOKOHMPEePEHLUNNA.

Bonblwylo ponb B BUOEOKOH(bEpPEeHLMM WUrpatoT KaHamnbl CBA3W, TO €eCTb
TpaHCNOpTHasa ceTb nepedayn [faHHbiX. [Ons nNogknioyeHWs K KaHanam CBS3u
Mcnonb3yTcs ceTesble NPoTokosbl IP nnn ISDN.

CywectByeT [fnBa pexuma paboTtbl BKC, koTopble no3BoOnsAT MNPOBOAUTH
ABYCTOPOHHME (PEXMM «TOYKa TOYKa») M MHOFOCTOPOHHME (PEXUM «MHOrOTOYKa»)
BNOEOKOHepeHUunH.

Kak npaBuno, BUOeOKOH(EPEHLCBA3b B PEXUME «TOYKA-TOYKa» yooOBMeTBOpsaeT
NOTPEBHOCTN TONBbKO Ha HavanbHOM 3Tane BHEAPEHUS TEXHOSOMMU, U AOBOSIBHO CKOPO
BO3HMKaeT HeobXxo4MMOCTb OOHOBPEMEHHOrO B3aUMOAEWCTBUS MeXOy HECKONbKUMU
aboHeHTamun. Takon pexum paboTbl Ha3bIBAETCA  «MHOTOTOYEYHbIA»  UNN
MHOrOTOYEYHON BUOEOKOHEpPEHUCBA3bD. [Nna  peanu3aumm [aHHOMO  pexuma
TpebyeTca HanMyme akTMBaumMm MHOrOTOYEYHOW NNLEH3UM B KOAEKE MPU YCIIOBUKU, €CIU
YCTPOWCTBO MOAAEpXMBaeT AaHHy dyHKuMo, nMbo chneumanbHOro Buaeocepsepa
MCU (aHrn. Multipoint Control Unit), wnu nporpammMHo-annapaTtHOM CUCTEMBbI
ynpaBneHus.

UHTepHeT-TenedoHus

VolIP (aHrn.Voice over IP; IP-tenedoHus, npounsHocutca "eolrn") — cuctema
cBA3n, obecneymBarollas nepegadvy peyvyeBoro curHana no cetu WMHTepHeT unu no

nobbim apyrum IP-cetam. CurHan no kaHany cBs3u nepegaércs B ungpoBom Buae u,
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Kak npaBuno, nepea nepepadven npeobpasoBbiBaeTcs (CKUMaeTcd) C TeM, 4YTOObI
yAanuTb n30bbITOYHOCTb.

[onocoBass M BUOEOCBA3b MOCPEOCTBOM  KOMMbLIOTEPHbLIX CeTen cTana
nonynsapHoOM BO BCEM MuUpe C Hadana XX|I Beka M B HacTosllee Bpems LUMPOKO
MCNONb3yeTCs KakK YacTHbIMM MNOMb30BaTensMu, Tak U B KOPMOPaTUBHOM CeKTOpe.
MpumeHeHne cuctem IP-TeneoHnMn NO3BONAET  KOMMaHUSM-onepaTtopam  CBS3U
3HAYUTENbHO CHU3UTb CTOMMOCTb 3BOHKOB (OCODEHHO  MeXayHapoOHbIX) W
WHTEerpyposaTb  TenegoHWw € cepBUcamu NHTepHeTa, npenocTaBnATb
NHTEeNNeKTyarnbHble YCIyru.

OpraHusauus IM4HOro MH(OPMaLIMOHHOIO NPOCTPaHCTBA

OOHa M3 OCHOBHbIX KOMMETEHLMA COBpPEeMEHHOro obuectBa — YyMeHue
paboTaTtb ¢ MHhopmaumen.

MHpopMaLUMOHHbIE — pecypCbl  SABMNAKTCA  BaXHEWLEW  COCTaBIISOLLEN
WHPOPMALMOHHOIO  MPOCTPaHCTBA  KaXAOW  JNUYHOCTM, a Takke ¢akTtopom,
onpegensawwmm passutne obuwectsa B uenom. CoBpeMeHHas AOeNCTBUTENbHOCTb
npeabsBnseT MoBbllWEHHble TpeboBaHMA K CBOEBPEMEHHOCTU, [LOCTOBEPHOCTU U
nonHote nHdopmaumm, 6e3 KOTopon HeMbicriMma 3pdekTnBHASA AEATENBHOCTb.

MHpopmMaLMOHHbIE pecypcbl, KOTOpble OOCTYMNHbI NOfb3oBaTento npu paboTe
Ha  KOMMbIOTEPHbIX  YCTPOWUCTBAX, Ha3blBalOT  fIMYHBIM  MHGOPMALMOHHBLIM
NPOCTPAHCTBOM MNOSb30BaTENS.

JInyHOEe MHMOPMAaLMOHHOE NPOCTPaHCTBO sABMsieTcs 06s3aTenbHbIM aTpMbyTOM
COBPEMEHHOrO YeroBeKka, a HaBblkM MO ero (POPMUPOBAHUID MOXHO paccMaTpuBaTh Kak
BaXXHble UHAPOPMALNOHHbIE KOMMETEHLNN.

B cnyyae ecnu koMmnblOTEPHOE YCTPOMCTBO He NOAKNYeHO K KMHTepHeTy,
nn4yHoe MHMOPMALMOHHOE MPOCTPAHCTBO OrPaHUYEHO NUWb TeMu nporpaMmmamu u
AAHHbIMUW, KOTOPbIE pasMeLleHbl Ha 3TOM KoMMbloTepe. Ecnu e nveeTcss BO3MOXHOCTb
noakmnoyeHnss K  WVIHTepHeTy, UWHGOPMauMOHHOE MPOCTPAHCTBO MNONb3oBaTeNs
CTaHOBUTCS NPaKTU4ECKN Be3rpaHnyHbIM.

Ona acddeKTMBHOro NpMMeHeHUsi KOMNbLITEPHbLIX YCTPOUCTB BaXXHO NpaBUISIbHO
cchopmupoBaTb MHAMBUAYaNbLHOE MHOPMaLMOHHOE NPOCTPaHCTBO:

e YCTaHOBMTb NpoOrpamMmmMHoe obecneyeHue;

e obecneunTb NogknoYeHne K IHTepHeTy;

e HaCTpPOUTb MHAMBUAYANbHbLIN MHTEPMENC;

e obGecneuntb 4OCTYN K 06nayYyHbIM XpaHunuwam n seb-cepsucam;
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e CO034aTb U COXPaHUTb HEOBXOOUMbIE LOKYMEHTHI;

e npoaymMatb CTPYKTYpy KatanoroB [Ond  XpaHeHuss aunoB C
AOKYMEHTaMMU.

Mpwu opraHusauun HAMBUAYanbLHOro nHTepdenca BaXXHO HaCTPOUTb:

e CKOpPOCTb JOCTyna K UH(POPMaUNOHHBLIM pecypcam;

e [0ONIb30BATENIbCKUN  UHTEepdenc  nepudepuinHbiX  YCTPOUCTB U
nporpaMmmHoro obecneveHus;

e CKOPOCTb paboTbl KOMNBIOTEPHOIO YCTPOMUCTBA.

Hapsay ¢ vHdopMauMOHHbIMM pecypcaMuM KOMMOHeHTaMu WMH(OPMaLUMOHHOro
NnpocTpaHCcTBa ABNAIOTCA:

e cpeactBa MHGOPMAUMOHHOIO  B3aMMOAEWCTBUA  —  CpeacTBa
TeNnekoOMMYHUKauUnin Ha ypoBHe OObedMHEHUSI KOMMbIOTEPHBIX CeTen u
CpeacTB pasnuMyHoro Buaa CBA3N (TeneOHHOW, TeneBU3MOHHOM,
CMYTHUKOBOW);

e KOMMMEKChbl, MUCnonb3ywwme 9TU cpeacTBa, MOryT o0beanHATBCA B
cucTeMbl nepefadun/npueMa agnd UWHGOPMaunoHHoro obecneyeHus
obuiecTBa;

e VH(OPMAUMOHHAA WHAPACTPYKTypa — cCUCTEMA OpraHU3auMOHHbIX
CTPYKTYp, NOACUCTEM, KOTOpble obecneunBaloT PYHKLMOHUPOBAHNE U
pasBuTMEe MHAOPMALMOHHOINO MPOCTPAHCTBA CTpaHbl U CPeacTs

MHGOPMAaLNOHHOIO B3aMMOAENCTBUS.

OcHoBHbIe (hyHKUMUN NMHDOPMaALIMOHHOIO NPOCTPaHCTBA:

1. WHTerpupytowada. lMpocTpaHCTBO UHGoOpMauun obbeauHsieT B eAuHYH
COLIMOKYIbTYPHYHO n NPOCTPaHCTBEHHO-KOMMYHUKATUBHYHO cpeny
pa3HoobpasHble BUAbl AEATENbHOCTM YENOoBEKa.

2. KommyHukatmeHas. WMHpopmaumoHHoe npocTpaHcTBO obpasyeT cpeay
WHTEPaAKTUBHOW,  MOOWMNBHOM  KOMMYHWKAUUW  PasfnyHbiX  CyOBHLEKTOB
AeATenbHOCTM ANg MHPOPMaLMOHHOro o6MeHa.

3. Neononutuyeckas. [pocTpaHCTBO uWHGOPMaumm co3gaeT CobCTBEHHbIE
pecypchbl, CyLWECTBEHHO MEHSIET 3HAaYMMOCTb TPAAULMOHHLIX PECYpCcoB, YTO
crnocobCcTByeT CO34aHM0 HOBOW Cpefbl KOHKYPEHLMUM W reonosiMTUYeCcKnx

OTHOLUEHUN.
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4. Axtyanusupywowasa. B unHpopmMaunMoOHHOM MpOCTpaHCTBE MPOU3BOANTCS
aKTyanusaums MHTEPecoB pasfiNYHbiX CyObEKTOB AEATENbHOCTM C MOMOLLBIO
peanusaunn UMM NMHPOPMaLIMOHHON NOSTUTUKMN.

CodepxxaHue omyema:

1. HaumeHoBaHWe npakTnyeckoro 3aHATUSA

2. lenb 3aHaTns

3. BapuaHT 3agaHus

4. CnNncok Ncnonb3yembiX UCTOYHUKOB

5. BbiBOAbI 1 NpeasnioXeHus

Bonpochbl ana obcyxaeHus:

YTto Takoe undposomn cnen?

Kakune ObiBatoT BapmaHThbl LMpoBoro crneaa.
Moyemy BaXXHO MOMHUTL NPO LMPOBLIE cneabl?
Kak 3awuntntb cBOW Uungposon cnen?

Kak yoanuTb cBou ungpoBown cnen?

UTo BKNtOYaeTcA B NoHATME «JTn4HOE MHPOPMAaLMOHHOE NPOCTPAHCTBOY ?

N o ok~ wDbdE

Kakne npobriembl MOryT BO3HUKHYTb MNpPU  OpraHu3auuMm  fMYHOro

MHPOPMALMOHHOIO NPOCTPaHCcTBa?

8. Kakue cywiecTBylOT cpeacTBa Ans aBToMartusaumm obpaboTkm nHdopmaumm
B MHOPMAaLMOHHbIX NPOCTPaHCTBaX?

9. lNepeumncnute TpeboBaHMs K NMMYHOMY MH(POPMALIMOHHOMY NPOCTPAHCTBY.

10.4YT10 oTHOCUTCA K cepBucam cetn NHTepHeT?

11.Kakne cepBuchbl cniyxaT 4nsa oHnanH obieHna?

MpakTnyeckoe 3aHATUe N216 lNpaBoBble OCHOBLI paboTbl B ceTu UHTepHeT.
Cob6noaeHne mep 6e3onacHocTu npu pabote B cetn UHTepHeT

Lenb 3aHsmus:.

1. TlosHakoMuTb C 3akoHamuM 006 WHMopmauunm u  UHGOPMALMOHHOM
6e3onacHocTK, yrpo3amu kubepbe3onacHOCTU M pekoMeHZauusMu no obecneyeHuto
6esonacHon paboTbl B ceTn VIHTEpHeT.

2. dopmuposatb OK1, OK2,0K7,J1P 4,10,26,30
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UcxodHble OaHHble:
Manka Ha PC «[lMpakTnyeckoe 3aHsaTME Ne1l6 2 ceMecTp» C TEOpeTUYECKUM
MaTtepuarnom no TemMe 1 BONpoChl Anst 0bcyxaeHus.
CodepxxaHue U nopsi0oK 8bINOMIHEHUST 3a0aHUs:

1.00yuvatoLme gOMmKHbI N3YyYNTb TEOPETMYECKYIO YaCTb NPaKTUYECKOro 3aHATUSA
2. Obyvatowme fOMmKHbI OTBETUTBL HA BOMPOCHI.

TeopeTuyeckas 4acTb

WHTepHeT npefncrtaBnseTr cobon O4HOPOAHYK WMHMOPMAaUMOHHYK ceTb, 6e3
KOTOPOW XXN3Hb COBPEMEHHOIO YenoBeka noyTn HeBo3moxHa. OgHaKo pasBuMTME ITOWM
chepbl TpebyeT AeTanbHOro M3yvyeHusl, Tak Kak HW B OOHOW U3 CTpaH mMupa, He
NPUCYTCTBYET  HUKakoro 060cobneHHOro  3akoHodaTenbCTBa,  perynupyrowero
npaBooTHoLWeHUs B IHTepHeTe. NpakTuka 3awmnTbl 3aKOHHOCTU 1 NpaBonopsaaka B 3Toun
obnactn HegoOCTaTOYHO pa3BUTa U OCITOXHAETCA OTCYTCTBMEM ddeeparibHOro 3akoHa O
POCCUNCKOM CErMeHTe, a TaKke aKcTepputTopuasnbHon npupogon NHTepHeTa u gpyrumm
drakTopamu.

B Hanbonee ob6wen ¢opme rnaBHble YCMOBUS pPerynnupoBaHnsa cdepbl
MHTepHeT coxpaHeHbl B KOHCTUTYyumMn Poccuinckon degepauum: OCHOBHOM 3aKOH
yCTaHaBnMBaeT, 4TO K cOOpy, XpaHEHWH, WCMNOSIb30BAHUID W pacrnpoOCTPaHEeHUo
MHOPMaLUUK O YaCTHOW XM3HWU YenoBeka 6e3 ero cornacusi He nosponsietcs (CtaTba
24). Kaxgbin rpaxgaHmH PO nmeet npaBo cBoOOAHO MckaTb, NonyyaTb, NnepegasaTb U
pacnpegenute MHdopmaumio nobbiMM 3akoHHbIMKM cnocobamu. CBoboga maccoBown
nHopMmauumn rapaHtupyetca. LleHsypa 3anpeweHa (Ctates 29). Peanusauyus
YyKa3aHHbIX nNpaB MOXET COMNPOBOXAATbCHA OrpaHUYEHUSMU, YCTAHOBNEHHbIMU 3aKOHOM
n HeobxoaMMbIMM B OOLECTBE ANSA YBaXEHUs MpaB M penytauun Opyrux niogen,
3aWnTbl rocyaapcTBeHHOM 6e30MacHOCTM N OBLWECTBEHHOrO MOPSiAKA, KOTOPbIA Takke
COXpaHeH B KOHCTUTyumn Poccuinckon ®epgepauum n takke B 10-1n ctaTbe cornallieHus

no 3aLnTe npaB N OCHOBHbIX cBoboa venoseka.

FnaBHble 3aKOHbI 06 MHopmMauum nu HPOpPMaLMOHHON 6e30MNacHOCTU:

1. 149-®3 06 wHpopmaumoHHon 6e30nacHOCTM — YyCTaHaBNMBAET OCHOBHbIE
npaea u 0683aHHOCTW, Kacawwmecs WHpopmMauMm u  NHGOPMALMOHHOM

6e3onacHocTu.

2. 152-®3 — onvcbiBaeT npaBuna paboTbl C NepcoHanbHbIMU AaHHBIMM.
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3. 98-®3 — onpepenseT, YTO OTHOCUTCA K KOMMEPYECKON TalHE KOMMNaHWUNA.

4. 68-®3 — paeT onpeneneHve 3NeKTPOHHOW NOAMMUCK U ONUCLIBAET, Kak U Koraa

€€ MOXHO NPUMEHSATb, KaKon topnanyeckon cunomn oHa obnagaer.

5. 187-®3 — onucbiBaeT npasusia 3awmnTsbl I T-MHPpaCTPyKTypbl Ha NPeanpuUsaTUsX,
paboTalLwmx B chepax, KpUTUYeCKn BaxHbIX Ana rocyaapctsea. K Takum ccepam
OTHOCUTCS 3OpaBOOXpaHeHne, Hayka, 06opoHa, CBA3b, TPAHCMNOPT, aHepreTuka,

6aHKN 1 HekoTopasi MPOMBbILLIIIEHHOCTb.

149-®3 «O6 uHcpopmaumm, NHPOPMaALIMOHHLIX TEXHOSOMMAX U O 3aluTe

nHhopmaummn»

149-®3 — mmaBHbIN 3akoH 06 WHGopmauun B Poccun. OH onpefendeTt KroyeBble
TEPMWHbI, HanpuMmep, roBopuT, YTO MHopMaUna — 3TO NoOble AaHHble, CBEAEHUS U
coobuieHuns, npeacrasnaembie B nodon gopme. Takke Tam ONMcaHo, YTO Takoe CanT,
3NeKTpoHHoe coobuwleHne u nouckoBas cuctema. VIMEHHO Ha 3TOT 3aKOH U 3TU
onpeaesieHnst HYXXHO CCbINaTbCs MPU COCTaBMEHUN OOKYMEHTOB MO MHGOPMaLMOHHOM

©e3onacHocTu.

B 149-03 ckasaHo, kakasi MHpopMauma cumTaeTcsa KOHdUOAEeHUManbHON, a Kakad —
o0LeoCTyNHON, KOrda M Kak MOXHO OrpaHuMymBaTb AOCTYN K WHopmMaumn, Kak
npomcxoguTt obMeH gaHHbIMK. Takke MMEHHO 34eCb NPOMNMcaHbl OCHOBHLIE TpeboBaHMSA

K 3aluTte MH(*)OpMaLI,I/II/I N OTBETCTBEHHOCTb 3a HapyLlleHUA npu pa60Te C Hew.

KniouyeBble MOMEHTbI 3aKkOHa 06 MH(hopmMaLMOHHOM 6e30NacHOCTH:

1. Henb3s cobupaTtb M pacnpocTpaHATb MHPOPMaLMIO O XU3HM YenoBeka 6e3 ero

cornacud.

2. Bce MHdopMaUMOHHbIE TEXHONOMMN paBHO3HAYHbI — Herb3s 06513aTb KOMNAHMIO
MCMONb30BaTb  KakMe-TO  KOHKPETHble  TEeXHOMNorMuM  Ons  co3gaHus

NHJOPMaLNOHHOW CUCTEMDI.

3. Ectb uHGoOpmauus, K KOTOPOW Hemnb3s OrpaHu4MBaTtb [OOCTYM, Hanpumep

CBEeJEHNSI O COCTOSIHUM OKpYXKatoLen cpeapl.
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4. HekoTopylo MHOPMaLMIO pacnpoCTpaHaTb 3anpeLleHo, Hanpumep Ty, KoTopas

nponaraHaupyeT Hacunne nnm HeETepnMMocCTb.

5. ToT, KTO XpaHUT WHpopmMaumo, ob6a3aH ee 3awmwatb, Hanpumep,

npegoTBpalwaTb OCTYN K HEN TPETbUX N,

6. Y rocygapctBa eCTb peecTp 3anpelleHHbIX canToB. POCKOMHaa3op MOXeT
BHOCUTb Tyda CaWTbl, HA KOTOPbIX XPaHUTCS MHOpPMauMs, 3anpelieHHas K

pacnpocTpaHeHunto Ha Tepputopumn PO.

7. Bnapeneyu 3a6J'IOKI/IpOBaHHOFO canta MoxeT yaoannTb HE3aKOHHYHO VIHCbOpMaLI,VIlO

n coobwmntb 06 aTom B POockoMHaa30p — Torga ero cant pa3troKmMpyoT.

152-®3 «O nepcoHanbHbIX JaHHbIX»

OTOT 3aKoH perynupyeT paboTy ¢ NepcoHanbHbIMUM AAHHBIMWA — FNYHLIMW OAHHBIMW
KOHKPETHbIX ntogen. Ero ob6s3aHbl cobntogath Te, KTo cOOMpaeT U XpaHUT 3TN AaHHbIE.

Hanpumep, komnaHuu, kKoTopble BeayT 6a3y KnMeHTOB Ui COTPYOHMKOB.

Knro4yeBble MOMEHTbI 3aKOHa:

1. MNepen cbopom u 06paboTKOM NEPCOHanNbHbLIX AAHHLIX HYXHO CrhpaluBaTb

cornacvie nx BrnagenbLa.

2. [Onsa 3awmTbl I/IH(bOpMaLlI/II/I 3aKoH 00s3bIBaeT COGI/IpaTb nepcoHaribHble OaHHble

TOSMBKO C KOHKPETHOW Lernblo.

3. Ecnu BbI Co6mpaeTe nepcoHarnbHble AaHHble, TO 0643aHbl JepXaTb UX B ceKkpeTe

n 3aliatb OT MOCTOPOHHUX.

4. Ecnu Brnageney nepcoHanbHbIX AaHHbIX NOTpebyeT ux yganuTb, Bbl 00S3aHbl

Cpasy e 3TO caenaTtb.

5. Ecnn Bbl paboTtaete C nepcoHanbHbIMW AaHHbIMW, TO 06si3aHbl XpaHUTb W

obpabatbiBaTth Mx B 6asax Ha Tepputopun Poccuinckon deapepaumun. MNMpn atom
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[aHHble MOXHO nepefaBaTb 3a rpaHuLy MNpyu COOMAEHUN onpeaeneHHbIX
YCMOBWIA, NPOMUCAHHbIX B 3aKOHE — XXECTKOro 3anpeTta Ha TpaHCrpaHWYHyo

nepefavy gaHHbIX HeT.

KpaTkass MHCTPYKUMS nNO BbINONIHEHUIO eaepanbHOro 3akoHa o

nepcoHasnbHbIX AaHHbIX 152-®3

1. OGecneunTb 3aLUUTY OAHHbIX: YCTAHOBUTbL aHTUBUPYC, NPeAoTBPaTUTbL AOCTYN K

AJaHHbIM NMOCTOPOHHUX.

2. PaspaboTtaTb nakeT [OOKYMEHTOB: cornaweHne o6 obpaboTke, MNONUTUKY

KOHPUAEHUMANbHOCTU, MOAENb Yrpo3.

3. HasHauuTb OTBETCTBEHHOrO 3a o6pa60TKy nepcoHaribHbIX AaHHbIX U COCTaBUTb

CMUCOK TEX, KTO MeeT A0CTYN K AaHHbIM.

4. YBeoomuTb POCKOMHa}J,30p O TOM, YTO BbI 06pa6aTb|BaeTe nepcoHarlribHble

AaHHbIE.

5. MNoagrotoBuTb opMy corfacuss Ha o06paboTKy nepcoHanbHbIX AaHHbIX WU

nony4yaTtb corflache OT KaXaoro 4yernoBeka, 4Ybn aHHble Bbl co6mpaeTe.

98-d3 «O KOMMepUyecKon TanHe»

OTOT 3aKOH onpefensieT, YTo Takoe KOMMep4yeckasd TavHa, Kak ee OXPaHATb U 4YTO
ByneT, ecnn nepefaTb €e NOCTOPOHHUM. B HEM ckasaHO, YTO KOMMEPYECKOW TamHOW
cumTaeTca nHdopmauus, Kotopas NnoMoraeT KOMNaHuM yBenMUYnTbL Soxonabl, n3bexartb

Pacxo4oB MK NONyYnUTb NoBY0 KOMMEPYECKYIO BbIroay.

KnroyeBble MOMEHTbI 3aKOHa O 3aLuuTe MHd)opmame KOMMNaHUn:

1. Obnapgatenb uWHGOpPMaLMM CcaM pellaeT, SABMASETCS OHa KOMMEpPYEeCKOoW
TaHOW wunu HeT. [na 9TOr0 OH COCTaBnseT [OOKYMEHT — rMepeyveHb

MHOpPMaUUK, COCTaBMAOLLEN KOMMEPYECKYIO TalHy.
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2. HekoTopble cBeaeHMss Hemnb3s MNPUYUCTIATE K KOMMEPYECKOW TauHe,
Hanpumep, WHpopmauno 06 yypeguTene UPMbl WU YUCNEHHOCTM

pabOTHUKOB.

3. TocygapcTBo MOXeT 3aTpeboBaTb Y KOMM@HUM KOMMEPYECKYK TawHy no
BECKOW MNpuYMHe, Hanpumep, ecnv ecTb MNOAO3PeHMEe, YTO KOMMaHUS

HapyLwaeT 3aKOH. KomnaHus obsa3ana npeaocrtaBnUTb 3TY Vchbopmau,vno.

4. KomnaHusi 06si3aHa 3almLLaTb CBOO KOMMEPYECKYIO TallHy U BECTU YYeT nul,

KOTOPbIM OOCTYIMHa 3Ta VIHd)OpMaLI,I/IFI.

5. Ecnn kT0-TO pasrnawaeT KOMMEPYECKYD TalHy, €ero MOXHO YBONUTb,

Ha3Hau4nTb WTpad 1Nn NPMBMeYb K yrofloBHOM OTBETCTBEHHOCTW.
63-®3 «O6 3neKTPOHHOM NoANMUCU»

OTOT 3aKOH KacaeTCs 3MeKTPOHHOW noanucn — uMcpoBOro aHarnora guanyeckon
nognucK, KOTopbl NOMoraeT NOATBEPANTb NOANMMHHOCTL MHGOpPMaLMK 1 nsbexaTb ee
NCKaXKeHUsa 1 nogaenky. 3akoH onpegensieT, YTO Takoe 3NEeKTPOHHast MOAMUCH, KaKyto

tOpPMANYECKY0 CUITy OHa MMeeT U B Kakmnx cdepax ee MOXXHO UCMONb30BaTh.

Knro4yeBble MOMEHTbI 3aKOHa:

1. Ans cos3gaHus SnekTPOHHOW MnoAnMCUM  MOXKHO  MUCMonb3oBaTb  MoOble
nporpammMbl U TEXHUYECKME CPEACTBa, KoTopble obecneynBaloT HaOEeXHOCTb
noanucu. Bbl He o6s3aHbl UCNONb3oBaTh AN 3TOrO KaKoe-TO KOHKpeTHoe

rocyaapcteeHHoe [M0O.

2. MNoanucu GbiBalOT  NPOCTble, YCUMEHHble  HekBanMUUMPOBaHHbIE W
YCUNEHHble KBanuuunpoBaHHble. Y HMX pasHble TEXHUYECKME 0COBEHHOCTH,
pasHble cdepbl NPUMEHEHMS U pa3HbIi lopuandecknii Bec. CaMmble HafeXHble
— YCUneHHble KBanuduunpoBaHHble NOAMNUCK, OHU MOSNTHOCTbIO aHaNoOrMYHbI

don3nyeckon Noanncu Ha AOKyMeHTe.

3. Te, kKTO paboTaeT ¢ kKBanMMUUPOBAHHOW NOAMNUCHLID, 00s3aHbl AepxaTb B

TanHe KoY Nnoanucu.




MO-26 02 06-00[.08.M3 KMPK BrAP® ®I'60Y BO «KI'MY»

NHOPOPMATUKA | C.104/295

4. BbloaBaTb 9NEKTPOHHbIE MOANMUCKM U cepTUdUKaTbl, NoATBEPXAAlLINE KX

AEeNCTBUTENBHOCTb, MOXET TONbKO cheumanbHbIn yﬂ,OCTOBepﬂlOLLl,I/IIZ LUEeHTP.

187-d3 «0 6e3onacHoCTU KPUTUYECKOWN MHcpopmMaLMOHHOMN

MHppacTpykTypbl Poccunckon ®eagepauymumn»

OTOT 3aKOH KacaeTcs KOMMNaHWuiA, KoTopble paboTalT B cdepax, KpUTUHECKN BaXKHbIX
ANA KU3HW rocydapcTBa — Takux, YTo cbon B ux paboTe oTpasnTcsi Ha 300pOBbe,

B6e3onacHocTn n KomdpopTe rpaxgaH Poccun.

K Takum cdepam OTHOCUTCS 34paBOOXpaHeHue, Hayka, TPaHCNopT, CBSA3b, SHEPreTuka,
GaHkM, TOMMMBHAsh  MPOMbILWINEHHOCTb, aTOMHAs  aHepreTuka, OOOpOHHas
NPOMBILLSIEHHOCTb, PaKeTHO-KOCMMYEecKasi MPOMbILUNEHHOCTb, FoOpHOAOObLIBaKOLLAS
NPOMbILLUNEHHOCTb, mMeTannypruyeckast NPOMBILLSIEHHOCTb 7 XMnyeckas
NPOMbILLNEHHOCTb. Takke ctoaa OTHOCHAT KOMMNaHuK, KoTopble obecneuynBaloT paboTy
npeanpusaTuin U3 aTux cdpep, Hanpumep, NPeaocTaBnsAlT obopyaoBaHNe B apeHady unm

paspabartbiBatoT ans Hux 0.

Ecnn Ha npeanpusatim M3 aton cepbl OyaeT NnpocTon, 3TO HEraTMBHO OTPa3nUTCS Ha
Xn3Hn Bcero rocygapctea. [loatomy Kk IT-uHdpacTtpyktype u ©6e3onacHocTm

I/IHCbOpMaLI,I/IOHHbIX CUCTEM Ha 3TUX NpeanpuaTnax npeabAaBnAatoT ocoOble TDGGOBaHI/IFI.

Kno4yeBble MOMEHTbl 3aKkOoHa 00 MH(t)OpMaLl,MOHHOﬁ 6e3onacHocTH KPUTU4YeCKHN

BaXHbIX CTPYKTYP:

1. [Ons 3awuTbl KPUTUYECKOW WHpPacTpyKTypbl cyliecTByeT [ocyaapcTBeHHas
cucteMa  obHapyxeHusi,  npegynpexgeHuss W NUKBMZauuM  NocneacTBuii

koMmnbtoTepHbIx atak (FTocCOIlMKA).

2. OObBbEKTbl KPUTUYECKM BaXKHOM MHAPACTPYKTYpbl 00si3aHbl MOAKMIOYMUTLCA K
FocCOIMKA. Insa 3TOro Hy»HO KynuTb U YCTaHOBUTb crieumansHoe 10, koTtopoe byaeT

cneguTb 3a 6€30MacHOCTbI0 MHAPPACTPYKTYPbl KOMMAHWN.
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3.  OpHa u3 mep npepynpexaeHnss — npoeepka u cepTudukauns obopyaoBaHus,
MO un Bcell WHMDPACTPYKTYpbl, KOTOpasi WCMONb3yeTCs Ha KPUTMYECKN BaXKHbIX

npeanpusaTusX.

4. CyObekTbl  KPUTUYECKON  MH(POPMALUMOHHON  MHAPACTPYKTYpbl  00si3aHbl
coobwatb 06 wWHUMOEHTax B CBOMX WH(OPMAUMOHHBIX CUCTEMax W BbINOMHATb
TpeboBaHUA rOCyQapCTBEHHbIX cryXawmx. Hanpumep, wncnonb3oBaTb TOMbKO

ceptuduumposaHHoe 0.

5. Bce IT-cnctembl KpUTUHECKM BaXKHbIX NPEANPUSATUN OOMKHbI ObITb 3aLUMLLEHbI OT

HenpaBOMEpPHOro JocTyna u HenpepbiBHO B3anmoaencteosaTb ¢ [0CCOIKA.

6. [llpu paspaboTtke |T-MHPPACTPYKTYPbl KPUTMYECKM BaXKHble NpeanpusaTmus
AOIMKHbI pykoBoacTeoBaTbes 239 npukasom ®PCTIK. B Hem nponucaHbl OCHOBHbIE

Tpe6OBaHI/IF| K 3aluTe VIHd)OpMaU,I/II/I Ha Takux npeanpuaTtnax.

7. TlocymapctBO WMMeeT npaBO NpPOBeEPsATb OOBLEKTbl  KPUTUYECKM  BaXKHOM
NH(PACTPYKTYpPbl, B TOM YMCMe BHEMMaHOBO, HamnpuMmep, Mocrne KOMMbTEPHbIX

MHUMOEHTOB BpOoAde B3JilOMa 1IN notepu I/IHCbOpMaLI,MM.

Yrpo3bl kKn6ep6e3onacHOCTU - 3TO pa3finyiHble AeNCTBUA, KOTOPble MOryT

npuBecTu K HapyweHnsaAmM COCTOAHUA 3alUUTbI VIHd)OpMaLl,MVI

AdpyrMMn cnoBamu, 3TO MOTEHUMANbHO BO3MOXHble COObITUS, MPOLIECChHl UMK

AENCTBUS, KOTOPbIE MOryT HaHeCTn yuepb nHpopmMaumnmoHHon nnmn knbepcpeae.

KnbepOynnuHr — npecnegoBaHMe COOOLWEHMSMKU, COAEPXaLMMU OCKOpOneHus,
arpeccuio, 3anyrmBaHue; XyruraHcTBO; coumanbHoe OOMKOTMPOBAHME C MOMOLLLHO

pa3nnyHblX MHTEPHET-CepBUCOB.

OOGbI4HON KpaXkel AeHer U [OKYMEHTOB CErofHsl Y€ HWKOro He yaMBULLb, HO C
pasBUTUEM WHTEPHET-TEXHONOMMIA 3MOYMbILUSIEHHUKN NEePEMECTUIIUCL B UHTEPHET, U

npoaokKarT 3aHNMMaTbCA «NOOUMBbIMY» AEeNOoM.

Tak nosiBUNacb HoBas yrposa: MHTepHEeT-MOLUEeHHNYEeCTBa U d)VII.IJVIHr, rmaBHaA Uesb

KOTOPOro COCTOUT B MNONy4YeHUu KOH(bVI,D,eHLI,VIaJ'IbeIX OaHHbIX nonb3oBaTenen —
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NOrMHoB M1 naponen. Ha aHrnuinckom ssbike phishing uMtaetca kak cdovwmHr (oT fishing

— pbibHaga nosns, password — nNaponb).

Llenb knubepbeszonacHOCTM - 3alUTUTbL [aHHble, a Takke CrNpOorHo3npoBaThb,
npeaoTBpaTUTb M CMSArYUTbL NOCNeacTBMS NOObIX BPEAOHOCHbLIX BO3AENCTBUI, KOTOPbIE
MOryT HaHecTu ywepb uHdbopmaummn (yoaneHue, UcKaxeHue, KonvpoBaHue,nepegaya

TPETbUM NMLam u T.4.).

K meTogam 3awimTbl OTHOCAT cpeacrtea, Mepbl U NMPaKTUKU, KOTOpble OO0JTXHbI 3alULLaTb
KVI6ep|'|pOCTpaHCTBO OoT Yyrpos - CﬂyanIHbIX nin 3roHaMepeHHbIX, BHELWHUX ¢

BHYTPEHHMX.

B 3aBucumoctn ot pa3nMn4vHbIX cnocobos KJ'IaCCVI(bMKaU,I/II/I BCE€ BO3MOXHbl€ Yrpo3bl

knbepbesonacHOCTM MOXHO pasfenuTb Ha criegyowme Noarpynnbl:
= MOLUEHHUY€ECTBO;
— YTeuYKU MHpopmaumn;
— HECaHKUWOHMPOBaHHbIN AOCTYM;
- HeXenaTesnbHbI KOHTEHT;
- NnoTepsi AaHHbIX;

— KNOEPBOWHDI.

Knbeprurnena

- 3TO NMpaBuna cobnoaeHnsa NPOCThIX NpaBun LUMdPoBoKN BGesonacHoCTU npu paboTe ¢

MHTEPHETOM, CTaBLUNM MNOSTHOLEHHOW YacTbto HaLLEn XU3HW.

- 3TO H360p eXeOJHeBHbIX MNpPUuBbIYEK, 3HaHMN W HaBbIKOB, KOTOpblE MNO3BONAKOT

CYLLECTBEHHO CHU3UTb pUCKM paboTbl B IHTEpHeTE.
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PekomeHpgauum no obecneyeHunto 6esonacHom paboTtbl B ceTu MHTepHeT:

- HUKOMY He nepefaBaTb KOHUAEHUMANbHbIE AaHHbIE (OMMH, Naposb), B TOM 4Mcne

poacTBEHHUKAM, KoJlieram,;

- UCNOSb30BaThb CIIOXHble Naponu, cocTosiwme wu3 OykB, uucdp WM cneumanbHbIX
CMMBOJIOB, UCKIOYUTb UCMOMb30BaHMWe Naponein o ymosnyaHuio, (CambiM NonynsipHbIM

naposiem B mupe siBnsietcs «123456»);
- perynsipHoO OCyLLEeCTBIIATb CMEHY naponen, obecnevntb Ux KOHPUOEHUMANbHOCTD;

-ucnonb3oBatb B paboTe  NUUEH3NOHHOE MporpaMMHoe  obGecrneyeHve C

YCTaHOBJIEHHbLIMU obHoBneHnAMN 6e3onacHoCTy;

- Ha BCeX yCTpOIZCTBaX, AOMMKHO ObITb yCTaHOBJ1IEHO JTMUEH3NOHHOE aHTUBUPYCHOE

nporpamMmmMmHoe obecneyeHune ¢ aKTyalibHbIMU OBHOBNEHUAMN;

- He UCNoSb30BaTb OOLLECTBEHHbIE 6ecr|pOBo,qu|e cetn un yCTpOIZCTBa and paGOTbI C

NUYHON MHOopMaUuen;

- HE MCMonb30oBaTb MPOrpaMMHblE MPOAYKTbI, MOSlyYEHHblE U3 COMHUTENbHbIX
MCTOYHMKOB  (MUpUHroBble K1  dannoobmeHHble  ceTn), MoanUUMPOBaHHbIE

nporpamMmmMHblie NPoAYyKTbl, HE Nnocellatb pecypcChbl C COMHUTENBHOMN penyTau,Vle|7|;

- NINYHYO MHGOPMaLMIO BBOAUTL TOSbKO Npu 6e3onacHom coegmHeHnn (URL Be6-cant
AOIMKeH HavmHatbea ¢ «https://», B nHTepdence bpaysepa AomkHa NOABUTLCSA UKOHKA

3amMka);

- BbINOJIHATL Pe3epPBHOE KOMMPOBaHWE BaXXHOW MHOpMaLIMK.

- HE BXOOUTE Ha HE3HAKOMbIE CaWTbl.

- ecnu kK Bam no noyte npuwen dann Word nnn Excel, gaxe ot 3Hakomoro nuua,

npexane 4yem OTKpbITb, obsa3aTenbHo npoBepbTE €ro Ha BUPYChl.

- €CInn npurio He3HakomMmoe BJ1OXKeHne, HU B KOEM Clly4ae He 3anyC|<a|71Te ero, a nydue

cpasy yaanuTe U OYUCTUTE KOP3UHY.
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- npu obuweHnn B MHTepHeT HE YyKa3blBaTb CBOU JIMYHbIE [OaHHble, a NCMNOoJib30BaTb

NceBAOHUM (HUK).

- 6es KOHTPOJA B3POCHbIX HN B KOEM Cllydae He BCTpedaTbCA C NoAbMU, C KOTOPbIMA

NO3HAKOMUNNCL B ceTu NHTepHeT.

- He BCeWn TOM MHGopMaLnK, KoTopasa pasmelleHa B IHTepHeTe, MOXHO BEPUTb.
- He ocTaBnsnTe 6e3 NPUCMOoTPa KOMMbIOTEP C BaXXHbIMWU CBEAEHNAM Ha 3KpaHe.
- ornacanTecb NOArNsAbIBaHUSA Yepes nreYyo.

- HEe COXpaHAanTe BaxkHble cBeAeHUs Ha 0bLLea0CTyNMHOM KOMMboTepe.

- €Clnn y BaC BHELWHAA Kamepa, OTKMNOYanTe ee, Korga He ncnonb3yeTe. Ecnun xe
KaMepa BCTpO€eHa, Jydwe [OOonoJIHuTesibHO 3allluTUuTb e€ee (3aKprTb KprLUKOVI) -

npenyragatb ataky, HeElb3A.

CodepxxaHue omyema:

1. HaumeHoBaHMe NpakTU4YEeCKOro 3aHATUSNA

2. Llenb 3aHaTns

3. BapuaHT 3agaHus

4. OT4YeT 0 BbINOMIHEHUWN HA Kaxabl aTan pasgena «CoaepxaHue 1 NopsiaokK
BbIMNOSTHEHUS 3a4aHUS»

5. Cnncok ncnonb3yembiX NCTOYHUKOB

6. BbiBOAbI 1 NpeanoXeHus

7. data n nognucb KypcaHTa u npenogasaTens

Bonpochbi 015 caMornposepKu:

1. Ansa yero HyxeH NHTepHeT?

2. Kakue cyLecTBYIHOT PUCKM NPU NMOSb30BaHUM NMHTEPHETOM, N KakK UX MOXXHO
CHU3NUTL?

3. Kakne Bnabl MOLLEHHMYECTBa CyLLeCTBYOT B ceTn IHTepHeT?

4. Kak 3almnTnuThCa OT MOLLEHHMYeCcTBa B ceTU NHTepHeT?

5. YTo Takoe be3onacHbIv 4yaT?
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6. Tbl 4onro obuwaelwbes ¢ 0 AHUM U3 PopyMyaH, 1 OH (OHa) npeanaraet Tebe
BCTpeTuTbCcs. Kakoe MecTo Ans NMMYHOro 3HaKOMCTBA Thl MpeanoYTeLlb: Napk, KMHO Nu
kadpe?

7. INMncbMo, KOTOPOE NPULLIFIO HAa TBOW NOYTOBLIN ALLMK, COOAEPXUT CChISKY Unn
dann. Kak Tbl ¢ HAM NOCTYNULLb?

8. Mpwn obLieHN B MHTEPHETE KTO-TO NPOCUT TBOW HOMep TenedoHa. Thl gallb
ero? U ecnu ga, 1o Komy?

9. OOuH UNN HECKOMNbKO OHManH-cobeceqHMKOB KPUTUKYIOT Teb4, YacTo
nepexoaaT Ha OCKOpOneHus, BCAYECKN NeperHayunBaloT U BbICMEMBAIOT TBOM CroBa.
Mocne obuweHns ¢ HUMK HaZoIro OCTaeTCsl HEMPUATHBIA 0cafoK. YTo Tbl
npegnpumeLlb?

10. K Tebe B kOHTaKT-nNUCT (B SKype, coumanbHOM CeTU, MECCEHIKEPE U T. N.)
MOMPOCUNCS KTO-TO, KOrO Thbl HE 3HaeLb. YTo Tbl caenaewbs?

11. Kak Tbl Ha3oBeLbCA Npy pernctTpaunn Ha gopyme?

Mpaktnyeckoe 3aHATMEe Ne17 3awwmrta wHdoOpmaumn. BpeaoHOCHble

nporpaMmmbl U aHTUBUPYCbI

Llenb 3aHsmus:
1. MNo3HakomMuTb C MeToaamMun 3aLinThbl MH(bOpMaLLMM, BMpycamMmm n aHTUBUPYCHbIMU

cpencTBamu.
2. dopmmpoeatb OK1, OK2,0K7,J1P 4,10,26,30

UNcxoOHbIe OaHHbIe:

Manka Ha PC «[lMpakTuyeckoe 3aHsaTME Nel7 2 ceMecTp» C TEOpPEeTUYECKUM
MaTtepuanom no TemMe 1 BONpOoChI Anst 06cyxaeHus.

CodepxxaHue u nopsiOoK 8bINMOMHEHUS 3a0aHuUs:
1.06y4vatoLme AOMKHbI N3y4YnUTb TEOPETUYECKYHO YacTb NPAKTUYECKOro 3aHATUS

2. Obyyvatouime OomKHbl OTBETUTL HA BOMPOCHI.

3awumot uHhopMayuu Ha3bl8ardM MEexXHUYEeCKUe U op2aHuU3ayUoOHHbIe

MepbI o npedomepauleHuUr0 HernpasoMepHo20 docmyna K Hell unu ee

UCKa)KeHUsl.
3awmta wmHpopmaumm 6bina BakHa Bcerga. OgHO M3 CpeacTB 3alUTUTL

MHopMauuio — 3amdpoBaTh ee. Hayka o lindpoBaHUM HasbiBaeTCs KpunTorpaduen.
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[aHHble B KOMMNbIOTEPHbIX CUCTEMAX MOABEPXKEHbI PUCKY YyTpaTbl WK3-3a
HEMCNPaBHOCTU UNN YHUYTOXEHNS 06opyaoBaHus, a Takke pUCKY xuwieHust. Cnocobbl
3aLWnTbl HCPOPMAaLMKM BKIKOYAKOT UCMONMb30BaHME annapaTHbIX CPeACTB U YCTPOWCTB, a
TaKkke BHeApPEHWEe CcrneunannuanpoBaHHbIX TEXHUYECKMX CPeacTB M MpPOrpamMHOro
obecneyeHus.

Cnocobbl HenpaBoMepHOro gocTtyna K MHcpopmaumm:

3anorom ycnewHon 60pbObl C HECaHKUMOHWPOBaHHbLIM  AOCTYNOM K
NHOPMaLUN N NepexBaToM AaHHbIX CIYXUT YETKOe NpeACcTaBeHne O KaHanax yTeuku
NHdOpMaLUN.

NHTerpanbHble cxeMbl, Ha KOTOPbIX OCHOBaHa paboTa KOMMbIOTEPOB, CO34at0T
BbICOKOYACTOTHbIE  U3MEHEHWUSI  YPOBHS  HanpskeHna wn  TokoB. KonebaHus
pacnpoCTPaHATCA MO NPOBOAaM M MOryT He TONMbKO TpaHCOPMUMPOBATLCA B
OOCTYMHYK Ons  NOHMMaHusa ¢opMy, HO UM nepexBaTbiBaTbCA CneumanbHbIMU
ycTponcTBamu. B kOMNbOTEP MM MOHUTOP MOrYT yCTaHaBnMBaTbCA YCTPOWCTBA AN
nepexsata WHdopmaumn, KoTopasi BbIBOAUTCA Ha MOHUTOP WM BBOAMTCS C
knaBuaTtypbl. [lepexBaT BO3MOXEH W MNpu nepefave MHPOPMaUMM MO BHELUHUM
KaHanam CBS3u, Hanpumep, rno TefiePOHHON NINHUN.

MeToAab! 3alWuUThbI

Ha NpPaKkTnKe UCMNoJib3yrT HECKOJIbKO rpynn MeTtogoB 3alluTbl, B TOM YUCIIE!

npensaTcTBME Ha NyTM npeanosiaraemMoro MOXUTUTENs, KOToOpoe co3aatoT
PU3MYECKMMU U NPOrPaMMHbLIMN CPEACTBaAMMU;

ynpaBrieHue, Unn okasaHue BO3OeNCTBUS Ha 3NIEMEHTbI 3aLLMLLIaeMOWN CUCTEMDbI;
MacKMpoBKa, WunuM npeobpasoBaHMe AdaHHblX, O0ObIMHO — KpunTorpaduyeckumm
cnocobamu;

pernameHTauusa, unu paspaboTka HOPMaTMBHO-NMPAaBOBLIX aKTOB M Habopa wMmep,
HanpaBfeHHbIX Ha TO, 4TOObI NOOyAUTbL nonb3oBaTenen, B3aUMOLEWCTBYIOLLIMX C
6asamMu gaHHbIX, K JOMKHOMY NOBEAEHWUIO;

NPUHYXAEeHUe, UNU CcOo3OaHue TakuxX YCMNOBUIA, NMPU KOTOPbIX Mofb3oBaTenb Oyadet
BbIHY)XAEH cobntogaTtb npaBuna obpalleHnsi ¢ AaHHbIMU;

no6yxaeHune, wnM co3daHWe YCIOBWUIW, KOTOPble MOTMBMPYKOT MNoNb3oBaTenen K
OOIMKHOMY MOBEAEHUIO.

Kaxgbih 13 mMeTogoB 3alimTbl MHpOpMauMm peannsyeTca npu NMoMOLLUM pPasfinyHbIX

KaTeropun cpeacTs.
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OcHOBHbIe cpeacTBa — OpraHM3aunoHHbIe N TeXHU4YeCcKue:

OpraHMSGLIMOHHbIe cpeacTBa 3alliMUTbI VIHdI)OpMaLIVII/I
Paspa60TKa KOMMJieKkCa opraHn3aunoHHbIX CpeacTtB 3alUUTbI MHd)OpMaLlMI/I OOJPKHa

BXOOMTb B KOMMETEHUMIO cnyxbbl 6e3onacHoCTu.

Yauwye Bcero cneumanucTbl No 6e3onacHoCTu:

pa3pabaTbiBaloT BHYTPEHHIO AOKYMEHTauuko, KOoTopasi yCTaHaBnvBaeT npasuna
paboTbl C KOMMNBIOTEPHON TEXHUKOM N KOHPMAEHUMansHOM MHopMaumen;

NPOBOAAT WMHCTPYKTaX M Nepuogumyeckne MpoBEepKM nepcoHana; WHULMUPYOT
noanucaHne OOMNOSIHUTESNbHBIX COrfaleHnn K TpyaooBbIM [OroBopam, rae ykasaHa
OTBETCTBEHHOCTb 3a pasrnalleHve WM HernpaBOMepHoe MWCMNoSib30BaHWe CBeAEHUN,
CTaBLUMX N3BECTHbLIX MO paboTe;

pa3rpaHM4ynMBalOT 30Hbl OTBETCTBEHHOCTU, 4TOObI WCKNIOYUTL CUTyauuwn, Korga
MaccuBbl Hambonee BaXHbIX [aHHbIX HaXoOATCA B PacCrOpPsSKEHUUM OOHOro U3
COTPYLHMWKOB; OpraHu3yoT paboTty B obLuX nporpaMmmax JOKyMeHToobopoTa U cnegar,
YTOObI KPUTUYECKM BaxKHble ddalsbl HE XPaHUINCb BHE CETEBbIX AUCKOB;

BHEAPSAIOT NporpamMmMHbIe NPOAYKTbl, KOTOPbIe 3alMLAl0T AaHHblE OT KOMMPOBaHWUA
WA YHUYTOXEHWA nobbiM  nonb3oBateneM, B TOM 4ucfne TOM-MeHeoKMEHTOM
opraHusauuu;

COCTaBNAKT NJflaHbl BOCCTAaHOBJIEHUSA CUCTEMbI Ha Crydan BbIxoda M3 CTpPOs MO
noBbIM NpUYMHaM.

TexHnyeckune cpeacTBa 3awmTbl MHOpMaL K

(pynna TexHWYeckux cpeacTB 3awuTbl WMHGOPMaUMM CcOBMeLlaeT annapaTHble W

nporpaMMHble cpeacTaa.

OCHOBHbIE:

pe3epBHOE KONMMpPOoBaHWe U yaaneHHoe XxpaHeHne Hanbornee BaXXHbIX MacCUBOB AaHHbIX
B KOMMbIOTEPHOW CUCTEME — Ha PErynspHON OCHOBE;

OyGnupoBaHne n pe3epBUPOBaHNE BCEX MOACUCTEM CETEM, KOTOpPblE MMEIOT 3HAYeHue
AN COXPaHHOCTU AaHHbIX;

co3daHue BO3MOXHOCTM nepepacnpeaensTb Pecypcbl CETM B CrydasiX HapyLLUeHUs

paboToCnOCOOHOCTN OTAENbHbLIX 3NIEMEHTOB;
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obecneyeHne BO3MOXHOCTN UCNOSb30BaTb pe3epBHbIE CUCTEMbI SNIEKTPONUTAHUS;
obecneyeHne 6e30nNacHOCTK OT NoXxapa Unu noepexaeHns obopyaoBaHns BOAOMW,;
yCTaHOBKa NporpaMMHoro obecneveHus, kotopoe obecneunBaeT 3awmnTy 6a3 gaHHbIX U
Apyron nHopmMaumm OT HECaHKLMOHMPOBAHHOMO A40CTYyNa.

B komnnekc TexHn4ecknx mep BXoOAT U Mepbl N0 obecneyeHntio punsndeckon
HeOOCTYNMHOCTM OOBLEKTOB KOMMbIOTEPHBLIX CETEW, Hanpumep, Takue npakTudeckme

cnocobbl, kak 060pyA0BaHME NOMELLEHNSI KaMepaMu U CUrHanmsaumen.

AyTteHTUUKauMa n naeHTUpuKaumus

Utobbl MCKNIOUYUTL HEMNpPaBOMEPHLIM LOCTYyN K WHMoOpMaumm MNpUMEHSIOT Takue

Crnocobbl, Kak naeHTuduKkaums n ayteHTudmkaums.

NpeHTudmrkauma — 370 MeXaHN3M NPUCBOEHNS COOCTBEHHOIO YHUKANbHOrO MMEHN UMK
obpasa nosib3oBaTesto, KOTOpbIN B3anmMmoaencreyet c MHopMaumen.
AyTeHTUdMKaLmMA — 3TO cucTema crnocoboB NPOBEPKM COBMAAEHMS NONb3oBaTensi C

Tem 06pasomM, KOTOPOMY paspeLleH AoMyCK.

OTn cpencTBa HanpasfieHbl Ha TO, YTOOblI NpeaocTaBuUTb UK, HAobopOT, 3anpeTuTb
AOoMycK K AaHHbIM. [loAnMHHOCTL, Kak npasBuna, onpefensietcs Tpemsa crnocobamu:
nporpaMmmon, annapaTtom, 4YenoBekoM. [1pn 3TOM 06BLEKTOM ayTeHTMdMKaAUMN MOXET
OblTb HE TONMbKO 4YenoBek, HO W TexHW4eckoe CcpencTBO (KOMMNbOTEP, MOHUTOP,

HOCUTENN) nnu gaHHole. MNMpocTtenwmnim cnocob 3awmTbl — NAposib.
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MeTopabl 3aLWmTbl MHPOPMaLLUU
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Ecnu coBcem npocTo, BpedoHOCHas MnporpaMMa - 3TO NporpaMMHoe obecnedyeHue,

crieunarnbHO paspaGOTaHHoe and rnipudnHeHnd speaa sam Uinn sallemy yCTpOIZCTBy.

3apaxeHHbIn BPEOOHOCHOW MporpamMmMon HOyTOyK, HACTOMbHbIA KOMMLKOTEP WK
MOOMNbHOE YCTPOMCTBO MOXeT pabotaTtb MegneHHee wnu nepectatb pabotatb
BooOwe. BpeooHoCHble nNporpamMmbl Takke MOFYT yAansaTb MAM KpacTb OaHHble, YTO

CTaBMWT Nop, Yrpo3y Bally KOHOUAEHLMANBHOCTb.

Kak BpeaAOHOCHbIe nporpaMmmMbi NPOHUKAKOT Ha Balle yCTpOﬁCTBO

Bpe}J,OHOCHbIe nporpaMmmMmbl MOTYyT MPOHUKHYTb B Balle yCTpOIZCTBO pasHbIMKU NYTAMMW.
Hanpl/lmep, €CJin Bbl np0|7|/:|,eTe no 3apa>KeHH017| CCblJIKE B pPEKINMaMHOM obbaBneHnn nnu

OTKpPOETE BI1OXXEHUE B CliaM-paccChlJiKe.

Ecnn BoBpems He NpuHATL Mepbl, BpeaoHocHoe 1O mMoxeT Hapywutb paboTy Balwlero
yCTpOWCTBA M cOenatb BalWW [aHHble Ya3BUMbIMM Ons  Kpaxu. K cyacTblo,
BGOMbLIMHCTBO BPEAOHOCHbLIX MporpaMm ferko yganutb ¢ nomolubto Kaspersky Anti-

Virus.

Tunbl BpegoHocHoro MO

BpenoHocHble nporpammbl BegyT cebsi no-pasHomy. OOHW MOFyT CKpbIBaTbCS BO
BINOXEHMSAX 3NEKTPOHHOM MOMThI MMM UCMONb3oBaTh Beb-kamepy Ballero yCTpOWCTBa,
YTOObI LUNMOHUTL 3a Bamu. [lpyrue (NporpaMmbi-BbIMOraTenv) MOryT yaepK1BatoT BaLuu

C*)aIZJ'IbI B Ka4eCTBe 3aJ1I0OXXHMKOB, MNMOKa Bbl HE 3anj1laTuTe BbIKYI.

CylwiecTByeT HECKOMbKO TWUMOB BPEeOOHOCHbIX nporpamMMm. [aBainTe paccMOTpuM
NOBEeAEHNEe KaXOoro U3 HWUX, 4YTOObl Bbl CMOIMW MOHSATb Npupody  Yrpos,

npeacrtaBnArLWMX ONacHOCTb AJ14 BaLlero yCTpOVICTBaZ

YepBu

YepBb — 3T0 BpeAoHOCHasi Nporpamma, KoTopasi MHOFrOKpaTHO KonupyeT cama cebsl, HO
He HaHOCUT NpsiIMoro Bpeda GesonacHoCTW. YepBu MOryT pacnpocTpaHATbLCS Mo CETAM,

MCnonb3ysi yA3BMMOCTU KaXX4oro YCTPOMCTBa.
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Kak u pgpyrve Buabl BpegoHocHoro [10, yepBb MOXET HaHeCTU Bpeq Ballemy

YCTPOWCTBY, 3arpy>kasi Ha Hero Bpe4OHOCHbIE NPOrpamMMbl U 3aMyCcopmBasi KaHan CBA3WN.
Adware

Adware — 3T0 nporpaMMbl, KOTOpble NpeaHa3Ha4YeHbl AN Nokasa pekrnaMbl Ha BalleM
KOMMNbIOTEPE, YacTo B BUAE BCNIbIBAKOLLMX OKOH. Bbl MOXeTe crnyyanHo cornacutbcs Ha
NMPOCMOTP KaKOro-TO pPeKrnamMHOro OoObsBMeHUs U Takum obpasom  3arpy3uTb

HexenaTtenbHoe 0.

MHorga xakepbl BcTpauBatT wnunoHckoe MO B Adware, n Torga OHO CTaHOBMUTCS
0CoBeHHO onacHbIM, MO3TOMY OyAbTe BHMMATElbHbI, HE HaXUMaeTe Ha pekrnamHoe

obbsaBneHue, KOTOpOE BbIMMAONUT NOAO3PUTETIbHO.

LLinnoHckoe MO

LWnnoHckoe MO oTnuyaeTca oT Apyrnx TUNOB BPELOHOCHLIX MpOorpaMm TeM, YTO 3TO He
TexHun4yeckoe onpegeneHne, a odwmn TepmumH ans Adware, Riskware u TpPOSIHCKMX

nporpamm.

WnunoHckoe O oTcnexuBaeT Bally akTUBHOCTb B MHTEpHeTe, HabnwgaeT 3a Tewm,

Kakmne KnasuLin Bbl Ha>XKnmaeTe, U co6l/|paeT BaLlln NMMYHble OaHHbIe.

Bupyc

Bupyc - ato Tun BpegoHocHoro [10, crnocoBHbLIM K CaMOBOCMPOU3BEAEHUIO W

pacnpocTpaHeHUIo No BCel CUCTEeMEe Ha BalleM YCTPOMUCTBe.

BoTbl

BoTbl cosgatoTca aBToMaTUYECKN ONA BbINOSTHEHUS cneumarnbHbIX onepau,mﬁ.

HeKOTOpre 60Tbl co3gaoTcsa Ans BbINOSIHEHUS BMOSIHE NErMTUMHbIX 3a4au. Hanpvlmep,
OHM MOTYT UCMOJNIb30BaTbCA OJ1A CKaHMPOBaHUA Beb6-canToB n c6opa X KOHTEHTa C

Lenbi 3aHECEHUSI 3TON I/IH(bOpMaLI,I/II/I B NMONCKOBbIE CUCTEMDbI.
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Mpw 3noHaMepeHHOM UCMONb30BaHMM BOTbI MOTYT UCKaTb U COBUpPaTb NNYHbIE AaHHbIE

n nepegasatb UX |<|/|6epr|peCTynH|/|KaM.

Mporpammbi-BbIMOraTenu

MporpamMmbl-BbIMOraTenn GMOKMPYIOT OOCTYN K BalleMy YCTPOWCTBY MU LWUMAPYHOT

MHOPMaLMIO, KOTOpasi XpaHUTCA Ha HeEM, a 3aTeM TpeObyloT nnaTty 3a paclmndpoBKy

dannoB 1 BOCCTaHOBMNEHNE paboTbl CUCTEMBI.

PyTKuTbI

PyTkutel — 3TO nporpammbl, WCMONb3yemMble Xakepamu Ans npeaoTBpalleHus

OBHapyxeHVsi Mpu NonbITKe MONYyYUTb HECAHKLMOHUPOBAHHbLIA AOCTYM K KOMMbIOTEPY.

XaKepr MCNOJIb3YKOT PYTKUTLI OJ1A yOareHHOro AoCTtyna 1 KpaXxwu BaLUen VIHCbOpMaU,I/II/I.

TposiHCKue nporpamMmmbl

TposiHckasi mporpamma Unu TPosiH - 3TO BpPeAoHOCHas Nnporpamma, MacKupyloLasics

noa oOblYHLIN halin 1 BLINOMHAKLLAS HA KOMMbIOTEPE MONb30BaTenNs BPEOOHOCHbIE

AEenCTBUS. I'IpM 3arpy3ke TpodHa caM Mnosib3oBaTeslb MOXET AaXe He Nogo3peBaTb, YTO

Ha CaMOM [erne yCTaHaBlimBaeTe BpeadOHOCHOE Mo.

TpOFIHCKI/Ie nporpaMmbl MOTYT BbIMNMOJNTHATL pPasfindHble AENCTBUs, BKItoYas Kpaxy

nepcoHaribHbIX AaHHbIX. I'IpmmepaMM TPOAHCKUX NMPOorpamMm ABJIAKOTCA:

Opoénnepbl: OTM nporpamMmMbl  UCMOMb3YOTCA  Xakepamu, YTobbl CKPbITHO

yCTaHaBliMBaTb Bpe€OOHOCHbIE NporpaMmmMbl Ha KOMIMbIOTEPDI nonb3oBaTesen.

Tpo;mcxvle nporpamMmmbl CKprTOﬁ 3arpys3kKu: oK nporpamMmmvbl CMNOCOGHbI
3arpyxatb M  yCTaHaBJIMBaTb Ha KOMMbOTEP-KEPTBY HOBbIE Bepcunmn

BPEAOHOCHbIX NMPOrpamm.

LUinnoHckue nporpamMmbl: 3T NporpamMmmbl CMOCOOHbLI CKPLITHO HabnaaTh 3a
Balle aKTUBHOCTbLIO B WHTEpHETe W OTNpaBfsaTb WHAPOPMAUUID O Hen

KnbepnpecTynHuKaMm.
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o bBaHKoBCKMe TpOsiHUbI: OTM MNporpaMmbl MacCKUPYKTCS Mo fEerMTUMHbIE

NPpUNoXXeHnd n KpagyT 6aHKOBCKyPO Vchbopmau,mo, KOraa Bbl UX 3arpyxaerte.

o bBakpopbl: 3T BpeAoHOCHblE MNPOrpaMMbl CKPbITHO MPOHMKAKT B Ball
KOMMNbIOTEP, MCMONb3ys YSA3BUMOCTM B YCTAaHOBMEHHOM Ha HeM MporpamMMHOM

obecnevyeHun.

noqemy BaXHO Ucnonb3oBaTb aHTUBUPYCHYHO 3alLUTY

AHTUBMPYCHAaA 3alumTa - nyywmnn cnocob obesonacutb ceba OT UHTEPHET-YrPo3.
Ecnn Bbl He npegnpuvHMMaeTe OOSMKHbIX Mep AN 3aluTbl OT BPEAOHOCHbIX
nporpamm, Balle YCTPOMCTBO M BaluW JNIMYHble AaHHble (Hanpumep, GaHKoBCKas
WHpopmaumnsa) HaxogaTca nog  Yrpo3or  Kpaxuv wu/wunu  HeHagnexaiiero
ncnonb3oBaHus. PelleHne ansa 3awuTbl OT BPEOOHOCHbLIX MPOrpaMm — BaXKHbIV
war ans obecneveHns 6e30nacHOCTM BalMX YCTPOMUCTB U JaHHbIX.
Bawe ycTpoucTBO 3apaxeHo?
Baw HoyTOyK, HacTONbHbIA KOMMNbIOTEP UNKU CcMapTgoH BeayT cebs CTpaHHO?
BONbWKWHCTBO  BPEAOHOCHBIX  MpPOrpaMM  HEHaBsA34MBbl W HE  BUOHbI
HEBOOPYXEHHbIM rnasom. OgHako eCcTb HeKoTopble npeaynpexjarowme 3Haku,
yKkasblBaloLwMe Ha TO, 4YTO Balle YCTPOUCTBO MOXET OblTb 3apaxeHo
BpeaoHoCHbIM [10.
[Ona gnarHocTUKM 3apaxeHus BpeAoHOCHbIM MO obpaTtute BHMMaHue Ha
cnepyowme npeaynpexaarowme 3Haku:

e Bawe yctponcteo ctano pabotatb MeafieHHee, M Bce onepauuuM 3aHUMaroT
BonbLle BpeMeHu

o [logBMNMCb NPUNOXEHMS UM NPOrpamMMbl, O KOTOPbIX Bbl HUYETO HE 3HaeTe

o [lpunoxeHus nnu nporpammbl NOCTOSHHO «cneTalT» 6€3 BUANMON NPUYMHDI

o CeTeBor Tpaduk Ha BalemM cMapTdoHe HEOObACHMMO BO3POC

e Baw TenedoHHbIN cyeT TanHCTBEHHBIM 06pa3oM yBENUYMICA

« Bbl BuanTe BCnnbiBatoLwme okHa, korga Balw dpaysep 3akpbIT

« baTapes Bawero TenedoHa BbICTPO paspsxkaeTcs

o Bal HoyTByK, HacTOMNbHbIV KOMMbLIOTEP UM CMaPTEOH NeperpeBaroTcs

YaaneHne BpeAoOHOCHOM NPOrpamMmbl
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Ecnn Bbl cunTaeTte, 4TO Baw HOYTOYK, HACTONbHLIA KOMMNbIOTEP WAM CMapTOH

3adpaxeH, Heob6xoauMoO HeMEeANEeHHO NPUHATbL Mepbl Mo yaaneHNo BpeaoHOCHOro Mo.

Bot 10 NPOCTbIX Waros And yganeHuna BpeaOoHOCHbLIX nporpaMmm Ha BalleM H0yT6yKe

NI KOMNblOTEpPE:

CkavanTte n yctaHosute Kaspersky Anti-Virus
Otkntountecb ot MHTepHeTa, 4TOObLI M3bexaTb AanbHEWWnX AeUCTBUA BPEeAOHOCHOM

nporpaMmmbl
3arpyaute koMnbtoTep B pexunme «Safe Mode»
Ypanute Bce BpeMeHHble dhannbl ¢ noMoLubio dyHkumn «Disk Clean Up»

3anyctnte nposepky no TpebosaHuio B Kaspersky Anti-Virus wn cnegywnte

npuBegeHHbIM NHCTPYKLNAM.
Ecnn BpegoHocHoe MO obHapyxeHo, yaanuTe ero unn nomectute dann B KapaHTUH
MMepesarpysnte KoMnbloTEP

MomeHsnTe naponu, ecnu Bbl cHUTaeTe, YTO OHU MOTN ObiTb B3STOMaHbI

O6HoBUTE NporpammHoe obecrnedyeHne, bpaysep 1 onepaunoHHY CUCTeEMy

MoBTOPHO NpOBEpPbTE KOMMNbIOTEP, YTOOLI YOeanTbCcs B OTCYTCTBUM APYTNX Yrpo3.

YcTaHOBUTe 3alUUTHOE peLleHue Ha Ball CMapT(OH

CmapTOHbI - 3TO MO CyTU HEDOMbLUME KOMMBIOTEPDI, KOTOPbIE NOMELLAOTCS B BalLleM
kapmaHe. NocKkornbKy MHOrMe U3 Hac Nonb3yrTCA CMapTOHaMu e[iBa i1 He Yalle 4YeMm
HOyTOYKaMuM WNM HACTOMbHbIMW KOMMbKOTEPAMX, TO crnegyeT MNOMHWUTb, YTO 3TU
YyCTPOWCTBA Takke MNoABepXeHbl 3apaxeHuto BpedoHocHbiM [10. CrepoBaTerbHO,
CMapTAOHbI, Kak U KOMMbIOTEPbLI, HEOOXOAMMO 3aLUNTUTL OT BO3MOXHbIX BPEOOHOCHbIX
atak. [ing makcMmarnbHOW 3awwmTbl cMapTdoHa Mbl pekoMeHayem Kaspersky Antivirus

ana Android nnun Kaspersky Security Cloud anga iOS, ecnu Bbl nonb3oBaterns iPhone.

CodepxaHue omyema:
1. HanmeHoBaHMe NpaKkTUYECKOro 3aHATUSA
2. Uenb 3aHaTUSA

3. BapuaHT 3agaHus



https://www.kaspersky.ru/antivirus
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4. OTYeT 0 BbINOMHEHUWN HA Kaxabl aTan pasgena «CogepxaHue U nopsaok

BbINOMNHEHUS 3aaHUSA»
5. Cnucok ncnosb3yembiX MICTOYHUKOB
6. BbiBOAbI 1 NpeanoXeHus

7. lata n nognunck KypcaHTa v npenogasartesis

Bonpochbl 0risi caMornposepKu:

1. B 4eMm pasnuune mexay aHTUBMPYCHbIMU CKAaHEpPaMWN 1 MOHUTOPaMN?

2. Kakune CyLWLEeCTBYHOT NMPU3HaAKN 3apaxXeHnda KOMnbrTepa BVIpyCOM?

3. UTt0 Heobxogumo caoenaTb B nepByko o4vepeb B Cllydae 3apaKeHUd KOMIMboTepa

BUpyCcoOM?

4. Kak Ha3blBalOTCS BPeAOHOCHbIE NPOrpamMmmbl, KOTOPbIE MPOHMKAKOT Ha KOMMbIOTEP

BMecCTe C ApYrMMu nporpaMmmamMmm?
Kak HasblBaeTCsi yMbILLNIEHHO UCKaXXeHHas MHpopmaums?

Kak HasbliBaeTcst MHOpMaLmsl, K KOTOPOW OrpaHnYeH AocTtyn?

Kakue cyLecTBYyOT OCHOBHbIE YPOBHM 06ecnedeHuns 3almTbl HopMaummn?

5
6
7. YTO HasbIBAKOT 3aLMTON MHPOPMaLNN?
8
9

UTO Takoe HeCaHKUMOHMPOBaHHbIM A0CTyn ?
10. YTO0 Takoe LenocTHOCTb MHopMaunn?

11. YT0 Takoe ayTeHTUdUKaUnA?

12. Kakue cpepnctsa 3almTbl MHOPMaLUK NpeaHasHayeHbl AN BbINONMHEHUS

YHKUNIA 3aWmUTbl UHPOPMALVMOHHOW CUCTEMBI C MOMOLLIBIO MPOrpaMMHbIX CPeacTB?

13. K kakum cpencrtBam 3awmTbl MHOPMALMU OTHOCATCH MeponpuaTus,
pernameHTupylowme noBeaeHne coTpygHuka opraHmsaumm?
A. OpraH1M3aumoHHble cpeacTBea
B. AnnapaTtHo-nporpaMmmMHsble

C. Kpuntorpadwmueckne cpeacrtea

14. Kakue cpeacTtBa 3awmTbl MHOPMaUUM CBSI3aHbl NMPUMEHEHUEM WMHCTPYMEHTOB

WwndpoBaHns?

A. OpraHn3aumoHHble cpeacTBea
B. AnnapaTtHo-nporpaMmmMHble

C. Kpuntorpaduyeckne cpencrsa
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NMPO®ECCUOHAIIbHO-OPUEHTUPOBAHHOE COOEPXAHUE

TeXHOsIorn4yecknm npocunb

Pazgen 5 AnroputMusauuma u nporpaMmmMmupoBaHue. AHanuUTMKa M
BU3yanusauus AaHHbIX Ha Python

Tema 5.1 NoHATHE anroputMa n oOCHOBHbIe afiropuTMmny4eCKnue KOHCTpykKumnmn

MpakTnyeckoe 3aHATME Ne 18 AnropuTMbl U CNOCOGLI MX OMUCAaHMUSA.
JInHeNHbIe 1 yCNOBHbLIE anropuTMbl. (COCTaBNeHUe TPaACcCUPOBOYHbLIX Tabnuu)
OnucaHue anropMTMoB C NOMOLLLIO BNIOK-CXeM

Llenu 3aHamus:

1.CchopmupoBaTh npeacrasneHne o6 anroputMe n ero CBOMCTBaAX;

2. CchopmumpoBaTb NpeacTaBneHne o cnocobax Ux onvcaHns anropuTMoB;

3.CchopmumnpoBaThb npeacrtaBneHme o Tunax anropmMTMoB;

4. CcdhopmumpoBaTtb NpeacTaBneHme O IMHEWHOM W YCMOBHbIX anropuTMUYECKMX
KOHCTPYKUMSX;

5.Hayuntb cos3gaBaTb TpacCUpPOBOYHbIE Tabnuubl JIMHEWHOW W YCNOBHbIX
anropuTMUYECKNX KOHCTPYKLIMIA.

6. PopmupoBatb OKS5, OKG6, J1P26, J1IP30

Ucxo0HbIe OaHHbIe: TEOPETUYECKNI MaTepuan

CodepxkaHue U nopsiOoK 8bINMONIHEHUS 3a0aHusi
N3yunTe TeopeTnyeckyto YacTb, JaHHYH B MPAKTUYECKOM 3aHATUN.
N3yunte npumepbl 1 BbINONHWUTE 3agaHus. Pesynbtat paboTbl anroputma

onpeaensieTcsi C NOMOLLbI0 TPaCCUPOBOYHbIX Tabnuu.

TeopeTuyeckas 4yacTb

CnoBo anezopumm nNpPOUCXOAUT OT NATUHCKOW OPMbl HanuUcaHus WMEHMU
Benukoro matematumka IX Beka Anb-Xope3mu, KOTOpbIM cdopmynmpoBan npasuna
BbINOSTHEHNA apUPMETUYECKNX OEUCTBUN.

lMepBOHaYanbHO nog anropyuTMamMym MOHMMAanuM TOMbKO MpaBuna BbINOSHEHUS

YeTbIpEX apnudPMeTUYECKNX AENCTBUN HAL MHOTO3HAYHbIMU YNCIaMN.
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Anroputm — onucaHue nocrnegoBaTenbHOCTM AenctBuir (Nnad), cTporoe
MCNOSTHEHNE KOTOPbIX NPUBOAUT K PELLUEHMIO NOCTaBMNEHHOM 3a4a4vM 3a KOHEYHOE YMCHo
Liaros.

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

lllaz an2zopumma — 3TO Kaxgoe oTaenbHoe AeCcTBME anroputMa.

UcnonHumenb — 370 0OBLEKT, YyMEWLWWUN BbLINONHATE OMNpeAeneHHblin Habop
aencteui. MicnonHutenem MoxeT ObiTb YenoBek, poboT, XXMBOTHOE, KOMNbIOTEP.

Cucmema komaHO ucnonHumesnsi (CKUA) — 3710 Bce KOMaHObl, KOTOpble
NCNOSNHUTESNb YMEET BbIMOMHATD.

Cpeda ucnonHumens — o6CcTaHOBKa, B KOTOPOW OYHKLMOHUPYET UCMONHUTENb.

Ceolicmea anzopumma:

e [lMCKpeTHOCTb - (NPepbIBHOCTb, pa3fernibHOCTb) — pasbueHne anroputma Ha
warm

° Pe3yJ'IbTaTI/IBHOCTb - NoJNtydeHune pegyribtaTta 3a KOHe4YHO€Ee KOJin4eCTBO Laros
e MaccoBoCTb - UCNOSb30BaHNE anroputmMma gn4a peweHna ogHOTUMNHbIX 3agad

e KOHEeYHOCTb - Kaxgoe [OencTBMe B OTAENbHOCTU U anropuytMm B LUeEJIOM
OOJTKHbl MMETb BO3MOXXHOCTb 3aBepLUEeHUA
. ,D,eTepMI/IHI/IpOBaHHOCTb - (Oﬂpeﬂ,eﬂeHHOCTb, TO‘-IHOCTb) — Kakgoe gencreme

AOIKHO ObITb CTpOro n HegByCMbICITIEHHO onpenerneHo

Cnoco6bl 3anucu anropuTtmoB (61nok-cxema)

YcnoBHoe 0003HauYeHue Ha3sHauyeHue Onoka

Hauano vnun koHey anroputma

Beoa vnu BbIBOA AaHHbIX.
BHyTpu Bnoka nepeuncnaTcsa aHHble Yepes 3ansaTyio.

Mpouecc.
BHyTpn 6noka 3anucbiBaloTCA MaTemMaTunyeckmne
dopmynbl 1 onepaumm gnga o6paboTkn AaHHbIX.

MpoBepka ycnoswus.
BHyTpu 6noka 3anucbiBaloTCs Nornyeckne ycroBus.
Mwmeet aBa Bbixoga Aa(+)vHeT(-).

CoeanHuTEenbHbIN ONOK

Brnok BbiBoga uHopmauum Ha nevyartawollee
YCTPOUCTBO
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Bnok BbiBoAa MHhopMaLum Ha aKpaH aucnres

HanpaBneHue.

Anzopummbi mo2ym 6bimb 3a0aHbl:

CrnosecHo- CriogecHoe 3ajaHue OnucbiBaeT anroputM C MNOMOLLbIO CrOoB U
NpeanoXXeHNN eCTeCTBEHHOTO A3blKa.

Tabnu4yHo- Tabnu4Hoe 3ajaHve CNyXUT Ans NpeacTaBneHus anroputma B
dopme Tabnuy,

@opmyribHO — PopMysibHoe 3a0aHue PacHETHbIMU (POpMYyamMMm.

lMpoepammodl- 3adaHue Ha S3bIKe rpoepamMmMuUpo8aHusi

Ipagpudeckoe- 3agaHne unm 6s10k-cxema — cnocob npeacTaBneHUs anroputMma
C NOMOLLIbIO FeOMeTpUYeckux uryp, HasbiBaemblx 6s10kamu.

Tunbl anropuTtmoB

ANropntMbl ObIBaIOT:

e  JIUHeUHble
e passemessouuecs
e YUKIu4Yyeckue

AJ'IFOpI/ITM, B KOTOPOM KOMaHAbl BbINOJIHAKOTCA MocriegoBatesyibHO OAOHa 3a

/:l,pyr0|71, Ha3blBaeTCs JIUHEUHbIM asicopummom.

B paseemensiowuecss anzopummsel BXOOUT YCroBue, B 3aBUCUMOCTU OT
BbINOSIHEHUA UMW  HEBLINOSIHEHUA  KOTOPOro  BbINOSIHAETCA Ta WU UHasg
nocnegoBaTenbHOCTb KOMaHA (cepun).

B anroputmmuyeckon CTpykType «eemesieHue» Ta WM UHAs cepust KomaHz
BbINOJSIHAETCA B 3aBMCUMOCTU OT UCTUHHOCTU yCJ/T108USI.

Ycnoeue moxeT ObITb NMMOO NCTUHHBIM, NMUOO NOXHbLIM.
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Yenoewe

ol

| Cepuna 1 | ‘ Cepun 2 ‘

B uyuknuyeckue anzopummbl BXOOUT NOCNEAOBaTENbHOCTbL  KOMaHA,
BbINOSIHAEMas MHOrOKpaTHO. Takasi nocnegoBaTenbHOCTb KOMaHA Ha3blBaeTCs meJsiomM
yukna.

B anropytmuyeckon CTPyKType «UYuKm» cepua  KomaHg (Teno uukna)
BbINOJSTHAETCA MHOTOKPaTHO.

Linknnyeckne anroputMmyeckue CTpykTypbl ObIBaloT ABYX TUMOB:

- UUKIbl CO CHEMYUKOM, B KOTOPbIX TEMNO LMKIa BbIMNOMHAETCS onpeaenéHHoe

KOJIN4eCTBO pas,

Teno uwkna

- UUKTIbl C ycrioguemM, 8 KOmopbIXx mersrio UuKria 8bIrNOJIHAEeMmCH, IoKa ycriogue

UCMUHHO.

Ycnosve

| Teno uukna ‘
iﬁ

Mpumepbl BLINONHEHUS 3aa4aHM paboThbl

Mpumep 1. Onpegenutb nnowagb Tpaneumm nNO BBEAEHHbIM 3HAYEHUSM
ocHoBaHuK (a u b) u BeicoThl (h).

3anucb anroputma B Buae 6nok-cxemsl (puc. 1):
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Hauano )
v
Beoa a,b,h
|
S:=((a+b)/2)*h
v
BriBog S
'
( Koney )
PucyHok 1. Briok-cxema nnuHenHoro anropytma
Mpumep 2. aH anroput™m B BUAE 6r10k-cxembl (puc. 11).

Hantu A, B, C, D, ecnn nsHayanbHo:

a)A=0,B=0,C=5,D=10
PesynbTaT paboTbl anroputma onpeaensieTcs C NOMOLLbo

TPacCMPOBOYHbIX TabnuL:
a) A=0, B=0, C=5, D=10.

lar 1
A
- B
CXOJIHBIE 3HAYCHUS C c
D 10
A 0
Pe3yabTar BBITOTHEHHUS B 0
C 0
D 5
BrIBOI 3HaYEHUI 0,0,0,5

KOHeILl

Mpumep 2. Onpegenuntb cpedHee apudmeTnyeckoe ABYX 4ucCen, ecnm a

NoNoXuTenbHoe n YacTHoe (a/b) B NPOTUBHOM criyyae.

3anucbk anroputMma B Buae 6rok-cxembl (puc. 2):
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PucyHok 2. bnok-cxema anroputma c BETBIIEHUEM

3adaHue 1

PeannsoBaH HEKOTOPbLIN anroputMm B Buae 6nok- cxembl. Hantu A, B Ha
BbIxoge Orok-CXeMbl C  3anoSfIHEHME  TPaCCUPOBOYHLIX Tabnuu, ecnu

M3Ha4allbHO, :

1 BapuaHT A=0,B=0; 10 BapuanT A=2, B=4; ol
11 BapuaHT A=12, B=24;
2BapuaHT A=0,B=5;

12 BapuaHt A=11, B=19

3 BapmaHT A=10,B=20; C=A
A=B

4 sapuanT A=10,B=10. 13 BapuaHT A=3, B=8; B—C

5 BapuaHT A=3, B=0; 14 BapuaHT A=2, B=7; Bomox
AB

6 BapuaHTt A=0, B=2; 15 BapuaHT A=19, B=20;

7BapuaHT A=1,B=2; 16 BapuaHT A=15, B=10

8 BapuaHT A=12, B=15 17 BapuaHT A=60, B=20;

9 BapuaHT A=0, B=0; 18 BapuaHT A=20, B=65;

3adaHue 2.

[aHbl AnvHbl ABYX KaTeToB (a, b) npsiMoyronbHoro TpeyronbHuka. Onpegenutb
nepumeTp 3Toro TpeyronbHuka (P)c 3anonHeHMem TpacCUPOBOYHBLIX TabnUL (CMm.

Brok-cxemy Ha puc.), ecnu:

Havamno

a) a=3,b=4;

0) a=0,b=3;

B)a=6,b=8;
P
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na=9,b=12.

3adaHues.

PeanusoBaH HekoTopbIi anroput™ B Buae 6nok- cxembl (puc.). Mo aaHHOWM

BGroK-cxemMe BblMUCNUTDL S, 3anofHUTb TPACCUPOBOYHbIE TAabNMLbI, ECNK:

Hauamno

a)a=1, b=2, c=3; S=ath
6)a=9, b=0, c=1;
B) a=5, b=6, c=9.

KOHE
3adaHue4. DHE

Hana 6nok-cxema (puc.19). HavanbHble ycnoBus: a=8, b=2. Torga nocne
MCNOSNTHEHUS anropuTmasHavyeHme nepemeHHon g 6yget paBHo ...

Ha4damno

/ BROZ A, b/
|
g=va*b

Puc. 19
3adaHue5. Bbluncnutb 3HadveHue dyHkumMmn y. PesynbtaT paboTbl anroputma

onpependeTcd C NOMOLLbIO TPAaCCNPOBOYHbIX Tabnuu;

(cm. Bnok-cxemMy Ha puc.), ecnu: a) x=0; 6) x=1; B) x= — 5.

{ =masano )

BB eaIitTe X /
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3adaHueb. Vicnonbays 6rnok-cxemy (puc.), HANTK KOPHU ypaBHEHUst ax? + bx + ¢
=0(@#0), ecnu:

a)a=1, b=2,
6)a=1, b=4,
B) a=3, b=-8,c=3.

%, :=(-b~ D) 1(2a)
%, = (~b+ D) 1(2a)

XI‘XZ

KOHeI[

Pernenia
HeT

PesyanaT pa60Tu anroputMma ornpepgendetcda C MNOMOLWbIO TPaCCUPOBOYHbIX

Tabnuy,

3adaHue7. Peanu3oBaH HEKOTOPLIN anroputm B Buae Grok- cxembl (puc. 22).

Hav1ano

KOHeL

YTto nonyuntcsa Ha Bbixoae 6M0K-CXeMbl, eCrnu:

a)x=0,y=1; ©0)x=2,y=4; B)x=6, y=07?

Pesynbtat paboTtbl anropuTtMa onpegensieTcss C MOMOLLbI TPACCUPOBOYHbIX
Tabnuy,

3adaHue8. Ha 6nok-cxeme (puc. 23) npeacraBneH anropuTM BblYUCIIEHUS
CTOMMOCTW MOKYMKN C Y4€TOM CKUAKM, rAe a — ueHa, b

— Konun4yectBo, s — cymma. Kakon GyameTt pesynbtar Ha Bbixoge 6G5OK- Cxembl,

ecnu:

Ha1ano

a) a=50, b=8;
6) a=200, b=5;
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B) a=300, b=1;
r) a=800, b=4?

PesynbtaT paboTbl anropytMa oOnpeaensieTcsi ¢ MOMOLLbI0 TPaCCUPOBOYHbIX

Tabnuy,

Bbi8o0bi u npednoxeHus o rnpodesiaHHoU pabome
CodepxxaHue omyema:

1. HaumeHoBaHMe NpakTU4ECKOro 3aHATUSA

Llenb 3aHATMSA

Cnmncok ncnonb3yembiX MCTOMHUKOB

BbiBOAbl M NpeanoXxeHus

a k~ 0N

,El,aTa M noanuncb KypcaHTa u npenogasartend

Bonpocbi 0nsi camornposepku:

1. YTto Takoe anropnutm?

2. HasoBute cBONCTBa anroputma m crnocodbl 3anncm anropuTtmos.

4. N3obpasunte anemMeHTbl 610K-CXEMBbI.

5. Kakue cyLiecTByOT BMAbI anropMTMOoB.

6.Kak npeacrtasnsetca 6510K-CXeMON LINKNNYECKUIA anropuTM C NOCT YCroBUEM?

7.Kak npeacraensieTcsa 6y10K-CXeMOM LIMKNMYECKUIA anropuTMm ¢ npeg ycrosmem?

Mpaktnyeckoe 3aHaTMe Ne 19 Lluknuyeckue anroputmbl (cocTtaBneHue
TpaccupoBOYHbIX Tabnuy). OnucaHue anropuTmMa ¢ NOMOLLLIO 6NOK-CxemM

Llenu 3aHsmus:

1. CdopmupoBaTb npeacTaBrieHne O  LUKIMYECKUX anropuTMUYECKNX
KOHCTPYKLUSIX;
2.HayuunTb cosgasaTb TPaCcCUPOBOYHbIE Tabnuubl LIMKITUYECKNX

anropuTMUYECKNX KOHCTPYKLMNA.
3. ®opmuposaTb OK5, OKG6, JIP26, JIP30

HcxoOHbIe OaHHbIe: TeopeTU4eCcKnn matepman
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CodeprxaHue u nopsidoK 8bINOHEHUS 3adaHusi

N3yunTe TeopeTnYecKyto YacTb, JAaHHYIO B MPAKTUYECKOM 3aHATUN.

N3yunte npumepbl K BbINONHWUTE 3afdaHus. Pesynbtat paboTbl anroputma
onpenensieTcsi C NOMOLLbIO TPACCUPOBOYHbIX Tabnuy,

TeopeTnyeckas 4acTb

LUuknuyeckasa cTpyktypa (unuM noBTOpeHMe) npenycMaTpuBaeT MOBTOPHOE
BbIMOSIHEHNE HEKOTOPOro Habopa AeNCTBUN.

Lnknbl nossonaiT 3anucaTb  AfMHHbIE  NOcrefoBaTeribHOCTU — onepalummn
06paboTkmM faHHbIX C NOMOLLIbK HEBOSLLLIOrO YMcria NMOBTOPSOLLMXCS KOMaHA,

UTepauMoOHHbIM Ha3biBaeTCA LMKI1, YNCIO NOBTOPEHUN KOTOPOro He 3ajaeTcs, a
onpegenseTca B xo4e BbINOMHEHMS UMKNa. B aTomM cnyyae ogHO MOBTOpPEHWE uuKra
Ha3blBaeTCsa UTepaumen.

Pekypcusa — 3T0 Takad cuTyaums, Korga HeKoTopbl anropuTtM HENOCPEACTBEHHO
Unu vepes gpyrne anropuTMbl Bbl3biBaeT cebs B kavecTBe BcriomoraTernibHoro. Cam
anropuTM Mpu 3TOM HasbIBaeTCA PEKYPCUBHBIM.

B kauyecTtBe npumepa MCNONb30BaHUA PEKYPCUM PacCMOTPUM 3agdady nouvcka
dannos. [ycTb HYXXHO NOMNy4YnUTb CMMCOK BCex dhan-rnoB, Hanpumep, C paclumpeHnem
bmp, KOTOpble HaxOAATCA B yKa3aHHOM Mofb3oBaTenem kKartanore M BO BCex

nogKkatarnorax 3Toro Kartasnora.

CnoBecHo anroputm o6paboTkm kaTanora MOXeT ObITb NPeacTaBreH Tak:

1. BeiBeCTU cnncok Bcex hannos, yAOBNETBOPSAOLMX KPUTEPUIO 3anpoca.

2. Ecnn B KkaTanore ecTb nogkatanor, To obpaboTtaTb Kaxgblh U3 ITUX
KaTanoros.

MpuBeneHHbIN anroputMm, 610K-CxeMa KOTOPOro npeAacTaBfeHa Ha  puc.
ABNseTCa pekypcuBHbIM. [Ana Toro 4tobbl obpaboTaTb noakartanor, npoueaypa

O6p860TKI/1 TeKyLlero Katanora goJjiKHa Bbl3BaTb CaMa cebs.
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PasnuyaroTt UUKIT C npeaycrnoBuemM 1 LMK C NOCTyClioOBUEM.

LIMkn HaunHaeTcs ¢ NpoBEPKWIOHnMedkane: BoipaxkeHust «P». ECnv oHO UCTMHHO,

TO BbInonHgetca «F», 3atem BC loBa, 4O Tex Mop, noka nornyeckoe

BblpaXX€HNE COXPaHSET 3Hg ey, Kak TONMbKO OHO CTaHOBUTCS FTOXHbIM,
BbINOSIHEHME onepaumnin «Fx e nepenaeTcs No nporpamme

aanblue.

Tak KaK BblpaxeHue, YNPRBIFREGES WKW NPgBepsieTcs B caMoM Havarne, To
oOpadotars (aivel .
B Clniy4vae, ecli1 ycrioBue cpasy OKa TGH: HbIM, onepaTtopbl LNUKIMN4YECKON HYacTu «F»

MoryT BooOlle He Bbll‘lOJ‘IHﬂ’Fb'eﬂ.—eﬁef!)aTOpbl LUMKIM4eckon 4Yactm «F»  [JOMKHbI

N3MEHSITb.
MNMepemMeHHyto (MM nepeme NSIOLLYID Ha 3Ha4yeHWe JornyYeckoro

BblpaXXeHnda, MHa4dye nporpamMma «3auUuKkrnTca» -— 6y,D,eT BbIMNOSTHATLCA OECKOHEYHO.

PaCCMOTpeHHaﬂ UUKIn4yecKkada KOHCTPYKUMNA Ha3blBaeTCA

LUMKIT «MOKa», UK LMKI C npeaycnoBuem (CM. puc.)

Het
Ha
F
| S e |
‘_

CyuwiecTByeT U MHaAsi KOHCTPYKUMS LKA, koTopasi npegycMaTpuBaeT NpoBepKy
YCNOBWUSI MOCMNE BbINOMHEHUST KOMaH, BCTPOEHHbIX BHYTPb LUMKMNa. OTO UMKN C

NOCTyCIoBueM (CM. puc.)

Het
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Linknnyeckne CTPyKTypbl MOXHO KOMOMHMpOBATb OOHY C APYron — Kak nytem
opraHmMsauumn nx crieqoBaHumr, Tak U NyTEM CO34aHUSA Cyneprno3vunin (BIOXXEHUN OQHON
CTPYKTYpPbI B APYryt0).

CxemaTunyeckmne n3obpaxxeHns HECKOJTbKNX cynepnosuumm ©a30BbIX

arropnTtMmnMYeCKnX CTPykTyp npencrtasrieHbl Ha puUcC..

Anroput™m TMNa UMK,

- ANropuTM TMMNa «UUKN
BNOXEHHbIN B HEMOSHYHO Pa3BUIIKY»

B LIKIE»

Hert

a

Het

Ha

|
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NPUMEPbBI PELLEHWA SAOAY HA AJTTOPUTMbI

Liukn c npeaycnoBuem

Mpumep 1. daHa 6nok-cxema (puc. 14). Kakoe 3HadeHne 6yoet nmetb N Ha Bbixoge,

ecnu:

,D,J'IFI onpeaeneHna pedynbtaTta BOCNOJ1b3yeMCA TPaCCUPOBOYHbIMU TaGJ'II/ILl,aMVI (a):

Ha1amno

a) S=1,1:

a) S=1,1;

6) S=2,09?

War 1 2 3
3Ha4veHue S1 0 1 1,5
3HadeHne N 0 1 2
Teno unkna 0<11(da) [ 1<1,1(da) |1,5<1,1(HeT)
PesynbTaT N=0+1=1 N=1+1=2
BbiMmonHeHus | S1=0+1/1=1 |[S1=1+1/2=1,5 N=2
BbiBog
3HavyeHna N ?

3aaaHue Ne1

Kakoe 3HauyeHue 6yget umetb N Ha Bbixoge, ecrnu:

S$=2,09. [1ns onpefeneHns pesynbrtarta COCTaBbTe TPACCUPOBOYHYH Tabnuuy

Ha1amno

N:=N+1
S1:=S1+1/N

KOH€EL

| C.132/295
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Limkn ¢ noctycnoBuem
Mpumep 2. [laHa 6nok-cxema (puc.) Kakoe 3HayeHne 6yaet MmeTb z Ha Bbixode, ecnu: a) X=2

HA'AIo
Broa x

z=1
1=0

Z=

KOHeL

[na onpeneneHnst pesynbtata BOCMNOSb3yeEMCsl TPAaCCUPOBOYHOM Tabnuuen

(z+x/2)/2

a) x=2:
War 1 2 3 4
HauanbHoe
1 1
3HayYeHune z
3HayeHue i 0 1 2 3
PesynbTat

BbIMNONTHEHUA
Z

Z=
(1+2/2)/2=1

Z=
(1+2/2)/2=1

Z=
(1+2/2)/2=1

Z=
(1+2/2)/2=1

PesynbTaT
BbINOSHEHNS | 1= 0+1=1 i=1+1=2 i =2+1=3 i =3+1=4
i
Teno yukna 1<4(0a) 2<4(0a) 3<4(fa) |4 <4 (Her)
BbiBog z 1

3apaHue Ne2

Onpepnenute pesynbTaT Npu x=4, x=6 , nCNoNb3ysa npeablayLyto 6rnok-cxemy JAns
onpeaeneHns pesyrnbTara BOCNOMb3yNTECh TPACCUPOBOYHON Tabnumuen.

3apaHue Ne3

Ha 6nok-cxeme (puc. )npencrasneH anroputm EBknvaa, onpegensowmnn HanbonbLwmm
obwun genntens (HOL) ansa oByx HaTypanbHbix Yicen A n B. Hantu A Ha BbIxoge
BGnok-cxembl, ecnu: a) A=5, B=10; 6) A=8, B=8

HaIamno

B=B-A




MO-26 02 06-00[.08.M3 KMPK BIrAP® ®I'BOY BO «KI'TY»

3agaHue Ne4

NHOPOPMATUKA | C.134/295

[aHa 6nok-cxema (puc. 26). Torga nocrne UCNOIHEHWA anropuTMa nepemMeHHas i npumeT

3Ha4veHune ...

HaIamno

3apaHue Ne5

Peann3oBaH HEKOTOPbIA anropuTm B Buae 6rok-cxemsbl (puc.) Yto nonyyuntcs Ha
BbIxoge 6nok-cxembl, ecnu: Q=2;

Ha'1amno

PesynbTat paboTbl anropuTma onpenenseTcs C MOMOLLbI TPACCUPOBOYHbIX

Tabnuy,

Bbi1600b1 u npednoxeHus o npodesnaHHoU pabome
CodepxaHue omyema:

1. HaumeHoBaHMe NpaKTUYECKOro 3aHATUA

2. Uenb 3aHaTtus

3. BapwuaHT 3agaHu4
4

Cnucok ncnoJyib3yemMbiX NCTOYHUKOB
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5. BbiBoabl M NpeanoxexHus

6. [aTta n nognucb KypCaHTa 1 npenogaBartend

Bonpocbi 0nsi camornposepku:

1. YT0 Ha3bIBaeTCs anropuTMom?

2. [insa yero HeobxoanMbl TPACCUPOBOYHbIE TabNMLbI?

3. Kak npeacrtaBnsietTcsa 6r10K-CXeMOW LIMKITMYECKMIA anropuTM C NOCT YCroBUEM?

4. Kak npeacraBngaeTcs 6roK-CXeMOW LUKITMYECKUIA anropuTM ¢ npeg ycroBnem?

Tema 5.2 Cnucku, rpacpbl, aepeBbs

MpakTnyeckoe 3aHaTMe Ne 20 Ctpyktypa uHcgpopmauuu. Npadbl. BBeaeHune
M NOHATUA

Llenb 3aHsmus:

1.MNMo3HakoMnTb 0By4alLMXCA C OCHOBHbIMMW MOHATUSIMU Teopumn rpadoB;

2. ®opmmposaTtb OK5, OK6, J1P26, NIP30
UcxodHble Teopemu4deckuli Mamepuari, cxembl, 3a0aHusi 0 eapuaHmam

UcxodHble OaHHble:
Manka Ha PC «[lNpaktudeckoe 3aHaTue Ne20 2 cemecTp» C TEOPETUYECKUM
MaTepuanom rno TeMe 1 Bonpochl A5 06CyKaeHus.
CodeprxaHue u rnopsiOoK 8bIrnosiHeHUs1 3adaHusi:

1.06y4vatoLme A0MKHbI N3y4YNTb TEOPETUYECKYIO YacTb NPaKTUYECKOro 3aHATUS
2. OByvawowme O0MKHbI OTBETUTb Ha BOMPOCHl W BbINOMHUTDE 3agaHUsA no

BapuaHTam.

Teopemu4eckas 4acmb

MoHsTHe rpada

pach — 3T0 MHOXECTBO TOYEK UMW BEPLUMH U MHOXECTBO NUHUK unu pebep,
COEaUHSAILWMX Mexay cobon BCe UMM YacTb 3TUX TOYEK.

BepLwuHbl, npuneratome K 0ogHOMY U TOMy e pebpy, HasbiBalOTCA CMEXHbLIMU.

[Ba pebpa, y KOTOpPbIX eCTb obwas BEPLUMHA, Takke

Ha3bIBAOTCACMEXHbLIMU (MM COCEAHUMN).
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Puc. 1. 'pad ¢ wecTbio BEpLUMHAMKN N CEMbIO pebpamu

AneMeHTbI rpada

[MeTna — a1o ayra, HadalibHad 1 KOHeYHad BepLlinHa KOTOpOI?I coBnagatoT.

[MycTbiM (HyneBbIM) Ha3biBaeTcs rpad 6e3 pebep.

MonHbIM Ha3biBaeTcsi rpady, B KOTOPOM KaXkable ABE BEPLUMHBLI CMEXHbIE.

Hynesowu rpad — rpady, COCTOAWNN U3 KU30NMPOBAHHBIX» BEPLUNH.

O

O

o ©O

Puc. 2. Hynesown rpacd

o

HenonHein rpad — rpadobl, B KOTOPLIX HE MOCTPOEHbI BCE BO3MOXHbIE pebpa.

I

—_—

q..f__“\

I

Puc. 3 HenonHein rpadg

CrteneHb rpada

KonunyectBo pe6ep, BbIXOOALWNX U3 BEPLUNHDbI rpaq)a, Ha3blBa€TCA CTENEeHbIo

BepLlwuHbl. BepwunHa rpada, nmetrowiass HEYETHYO CTeneHb, Ha3blBaeTCA HeYeTHOW, a

YETHYIO CTeneHb — YETHOMN.

Ecnn cteneHn Bcex BeplMH rpada paBHbl, TO rpad HasbiBaeTcs OAHOPOAHbLIM.

Takum obpasom, nobor NonHbIN rpad — OAHOPOAHbLIN.



http://upload.wikimedia.org/wikipedia/commons/5/5b/6n-graf.svg
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Kpy>xku Ha3blBaKOTCH
BepwmHamu rpacdpa, nuHUMM Cco — f"“\l
T /!
cTpenkamm - ayramu, oes ;‘g/

cTpenok - pebpamn. lpad, B

KOTOPOM HanpaefeHue NUHUIA He

BblaensieTcs (Bce NNHUK

SBNAOTCS pebpamu), puc.1

Ha3bIBaeTCs HEOPUEHTMPOBaHHbLIM (puc. 1, A); rpacd, B KOTOPOM HanpaBrieHWEe NNHUN

NPUHUMNMANbLHO (MYHUN ABNAOTCS AyraMn) HasbiBaeTCA OPUEHTUPOBaHHbIM (puc. 1, bB).
OpueHTUpoOBaHHbIN rpadc

'pad HasbiBaeTCs OPUEHTUPOBAHHBLIM (MK oprpadoMm), ecriv HekoTopble pebpa

MMeIT HanpaBneHne. ATO 03Ha4aeT, YTo B oprpade HekoTopasi BepLUMHA MOXET ObITb
coevHeHa C [fpyroM BeplmHoW, a obpaTHoro coeguHeHna HeT. Ecnm  pebpa

OPUEeHTUNpPOBaHbI, 4TO 00bl4YHO NoKa3bIBaloT CTpelikaMu, TO OHM Ha3blBakOTCA AyramMmu.

o ( )
- L) -
{. ;fl_./l t",'/v, \|'/ c"f)

,
- /
A

i ‘\‘
S .

)

(=

Puc. 4. OpueHTupoBaHHbIN rpad
OpMeHTUPOBAHHbLIN N HEOPUEHTMPOBAHHbIV rpadbl

Iﬂ_djx? _#.x" .ﬁ‘. ‘._..x"

Puc. 5. Npumepbl HEOPMEHTUPOBAHHOIO 1 OpUeHTUPoBaHHOrO rpadoB (A 1 b)
3aganue 1. lNMocTtponTtb rpad No 3agaHHOMY YCIOBUIO:

B copeBHOBaHMsiX no dyTtbony yyactByloT 6 komaHg. Kaxayw u3 komaHg
obosHaumnun bykBamn A, B, C, D, E n F. Yepe3 HecKonbko Hedenb HeKoTopble U3
KOMaH[ y>Xe cbirpanv apyr ¢ opyrom:

Ac C/D,F

BcC,EF;
C c A B;
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DcAE,F;
E c¢c B,D,F;
F c A B,D.

OTBeT:

3agaHue 2.
Onpegenntb n3obpaxatroT Nn QUrypbl Ha PUCYHKE OUH U TOT e rpad nnm Her.

1. 2) 3)

OtBeT: PucyHok 1 mn puUCyHOK 2 sBRSOTCA M3obpaxeHnamu ogHoro rpada.

PucyHok 3 nsobpaxeHuem gpyroro rpada.

MyTb B rpade

[MyTém B rpache HasbiBaeTCA Takad MocrefoBaTeNlbHOCTL pebep, B KOTOpPOM

Kaxgble [ABa coceaHnx pe6pa nMmerT O6U.l,yI0 BEPLWNHY WU HUKaKoe peﬁpo He

BCTpeyaeTcs 6onee ogHoro pasa.

3agaHMe 3. OI'Ipe,D,eJ'II/ITb Kakad Wn3 nepevyncrieHHbIX nocnegoBaTenibHOCTEN

NyTEM He ABNSAETCS.

1.

2
3.
4

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

(
(
(
(A1 A4); (A4 A2); (A2 A1); (A1 A3); (A3 A4); (A4, A5).
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Omeem: Tpembs rocriedosamesnibHocmb (A1 _A4); (A4 A2); (A2 A1); (A1_A4);
(A4, A5)

nyTb Ha3blBae€TCA MPOCTbIM, €CIlMiM OH HE NpOoXoOauT HU 4Yepe3 OAHY U3 BEPLUUH

rpada 6onee ogHoro pasa.

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

N Kakne n3 HUX MNnpocTble. Ecnu nocnepoBaTenbHOCTb He sABNsSieTcA nyTemM YKaxXute

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

OtseT: NepBas, BTOpasa n YyeTBepTas NOCNegoBaTeNbHOCTU ABASKOTCS NYTAMU, a
TpeTba HeT, T.K. pebpo (A1, A4) noBTopseTcs.

MepBas wn BTOpas nNOCnNedoBaTENbHOCTbL SABMASKTCA MNPOCTbIMW  MNYTAMKU, a
yeTBepTas HeT, T.K. BepwmHbl A1 n A4 noBTOPSAIOTCA.

NMoHsaTMe umkna B rpacpe

Linknom HasblBaeTCca nyTb, B KOTOPOM COBMagatT ero HadvarnbHasi U KOHe4vHas

BEepPLUNHbI.

[MpocCTbiM LUMKNOM B rpacbe Ha3blBae€TCA UUKI1, HE I'IpOXO,D,FILLIMI?I HW Yepes3 OOHY U3

BEPLUMH rpadpa 6onee ogHoro pasa.

3agaHue 5. HaszoBute B rpade uuknbl, cogepxaiume
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a) 4 pebpa;
b) 6 pebep;
c) 5 pebep;
d) 10 pebep.

Kakne n3 aTmux UMKIoB SABNASAKOTCS ﬂpOCTbIMI/I?

</

OTBeT:

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

a.

LUKITbI.

b.
C.

(DB, BE, EA, AB, BC, CD), (EC, CA, AB, BC, CD, DE) ut.4. — umknsol.
(AB, BC, CD, DE, EA), (AC, CE, EB, BD, DA) uT.4. — NpoCTblELUKbI.

(AC, CE, EB, BD, DA, AB, BC, CD, DE, EA), (EB, BD, DA, AC, CE, EA, AB, BC,
CD, DE) n 1.4. — umknbil.

3adaHus no eapuaHmam

Bbi1600b!1 u npednoxeHus o npodesniaHHoU pabome

CodepxaHue omyema:

1.

a k~ 0N

HanmeHoBaHMe NpakTUYecKoro 3aHsaTus
Llenb 3aHATMSA

Cnncok ncnonb3yembiX NCTOYHUKOB
BbiBOObI M NpeanoXxeHus

[aTta n nognuce KypcCaHTa 1 npenogaBatens

Bonpocbki 0nsi camornposepKu:

N3o06pasuTe rpacdmyecku:

1. HeopueHTUpoBaHHOE U OPUEHTMPOBAHHOE Pebpo;

2. HeopueHTtnpoBaHHbin rpacd G(V,E), 3agaHHbIN MHOXECTBOM
Vv={vO0, v1, v2, v3, v4, v5}
E ={e1=(v0, v1), e2=(v0, v2}, e3=(v1, v2), e4=(v1,v4), e5=(v2, v5), e6=(v3, v4)}
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3. Mnocknn rpad;

4. MonHbIN HEOPUEHTUPOBAHHbIN rpad Ha Tpex, YeTblpex U NATU BEPLUNHAX;

5. HenonHbI OpyeHTUpOBaHHbLIN rpadd Ha NATU BePLUNHAX;

6. NeTtnto rpada.

7. Unkn rpada.
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NMpaktnyeckoe 3aHATMEe Ne 21 CnocoObl 3apaHuAa rpacgoB. AnNroputm
NOCTPOEHUS AepeBa peLueHUun

Llenb 3aHsmus:

1. HayuuTb 3agaBaTb rpadobl, BbINOSHATE BbIYUCIIEHUS CTENEHEN BEPLUMH rpada;
2. ®opmuposatb OK 01, OK 02.

UcxoOHble OaHHble: TeopeTUYecKnin matepuan, Tabnuupbl, CXemMbl, 3agaHnsa no

BapunaHTaMm.

UcxoO0HbIe OaHHbIE:
Manka Ha PC «[lNpaktudeckoe 3aHaTue Ne21 2 cemecTp» C TeopeTU4eCKUM
MaTtepuarnom no TemMe 1 BONpoChl Anst 06cyxaeHus.
CodepxxaHue U nopsi0oK 8bINMOMHEHUST 3a0aHUs:

1.06y4vatoLme AOMKHbI N3y4YNTb TEOPETUYECKYIO YAacTb NPaKTUYECKOro 3aHATUS
2. OByvaowme O0MKHbI OTBETUTb Ha BOMPOCHI W BbINONHUTL 3agaHnsA no

BapuaHTam.

Teopemu4eckasi Yacmb

1 'padp G - COBOKYMHOCTb ABYX MHOXeCTB: BepwuH V un pebep E, mexay
KOTOPbIMW OnpeaeneHo OTHOWeHne nHumaeHTHocTu. Ecnn |V(G)|=n, |E(G)|=m, To rpad
G ectb (n,m) rpad, rae n - nopaaokK rpada, m - pasmep rpada.

2 Kaxxgoe pebpo e 13 E nHUMaeHTHO pOBHO ABYM BepLUMHAM V', V", KOTOPbIE OHO
coeavHsieT. Npu aTom BeplmHa V' 1 pebpo e HasbIBalTCA MHUMOEHTHBIMWU APy APYrY,
a BEPLUNHbLI V' U V" Ha3bIBAOTCH CMEXHbBIMMU.

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

4 Pebpo (v,v) Ha3biBaeTcs netnen (KoHUeBble BEPLUNHBI COBMAAatoT).

5 Npadh, cogepxalmnn opueHTUpoBaHHble pebpa (gyru), HasbiBaeTcst oprpadom.

6 [lpad, He cogepxawumih oOpuUeHTUPOBaHHble pebpa (gyrv), HasbiBaeTcs
Heorpacdom.

7 Pebpa, HUMAEHTHbIE O4HOM Nape BepLUMH, Ha3biBaOTCA NapannenbHbiIMy Unn
KpaTHbIMMW.

8 KoHeuHbIn rpad - yncno BepLnH n pebep KOHeYHO.

9 lyctonm rpag - MHOXecTBO pebep NycTto (4YACNO BEpPLUMH MOXeT ObITb

NPON3BOSIbHBIM).
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10 lMonHbin rpad - rpad 6e3 netenb M KpaTHbIX pedep, Kaxaas napa BepLUMH
coeavHeHa pebpom.

11 JlokanbHasa cTeneHb BEPLUUHBI - YNCNO pebep en MHUMAEHTHbIX.

12 BHeorpadge cymma CTeneHen BCexX BEPLUMH paBHa yABOEHHOMY vncny pebep
(nemma o pykonoxaTusax). lNeTnsa gaet Bknag, paBHbIN 2 B CTENEHb BEPLUNHBI.

13B oprpace cymma Bxogsawmx pebep BCex BEPLUMH paBHA CyMME MCXOOALNX
pebep Bcex BEpLUMH U paBHa Yncny pebep rpada.

14 Tpadbl paBHbl, €CfM MHOXeCTBa BEPLUMH W WHUMAEHTHbIX UM pebep
coBnagator.

15 Mpadpbl, oTNUYatowmecss TONbKO Hymepaumen BeplmH n pebep, HasbiBalOTCS
N30MOpPHBIMU.

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

17 MaTtpuua uHumgeHTHocTn: [lo BepTUKanu YykasblBalOTCA BepPLUMHBI, MO
ropu3oHTanu - pebpa. aij=1 ecnuv BepLuMHa i MHUMOEHTHa pebpy j, B NPOTUBHOM criy4ae
aij=0. Ecnn pebpo - netnsa, TO aij=2. MaTpuuen WHUMAEHTHOCTM (MHUMOEHLMIA)
OPUEHTMPOBAHHOIO rpadpa HasblBaeTCa MaTpuvua, AN KOTopou aij=1, ecnu BepLUMHa
ABMSETCA Hayanom gyrm ,aij= — 1, ecnu siIBNSI€TCA KOHLOM AYr1, B OCTalbHbIX Cryyasax
aij=0.

18 MaTtpuua CMexXHOCTM - KBagpaTHasi cuMmMmeTpuyHaa MmaTtpuua. [lo
rOpU3OHTanM U BepTUKanu - BCe BEPLUMNHbI.Aij= Yncro pebep, coeamHsaoLee BEPLUNHbI
i,j. MaTpuyuen CMeXHOCTM OpPMEHTUPOBaAHHOrO rpada HasbliBaeTcsa mMaTtpuua, Ans
KOTOpOM aij=1, ecnn BepLunHa SBMSETCH Havyanom Ayru, B ocTanbHbIX cny4dasx aij=0.

19 MapwpyT - nocnegoBaTenbHOCTL pebep, B KOTOPbIX Kaxable ABa COCEAHUX
pebpa nmeroT o6LLYIO BEPLLMHY.

20 MapLupyT, B KOTOPOM Hayarno M KOHeL, COBNagatoT - LUKITMYECKUIA.

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

22 MapLpyT B oprpadye, B KOTOPOM BCe OYyru pasHble - NyTb.

23 BepwwuHbl CBSi3aHHble, €Crnv CyLecTByeT MapLlipyT U3 OL4HOW BepLUMHbl B
Apyryto.

24 CBs3aHHbIN rpad - ecnu BCe ero BEPLUNHbI CBA3AHbI.

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

Henepecekatowmmmncsa pebpamu.
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26 BepwuHbl rpadpa, KOTOpble HE NpUHaAnexaTt HU ogHOMY pebpy, HasbliBalTCA
N30NMPOBAHHBIMMU.

27 [lepeBo - cBA3HbIN rpad 6€3 LUMKNOoB.

lMpumep 8bINOAHEHUS:

NcxogHble aaHHbIe:

1 Bapatb Heorpad, nNpeacTaBfiEeHHbI MHOXECTBOM BepwuH U pebep,
rpacmyeckn n matpuuamm, npeobpasoBatb rpad B NAOCKUIA, BbIMUCIIUTL CTEMEHU €ro
BEPLUNH.

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

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

PeweHue:

11306pasum rpady, coeanHus BepLunHbl: Pebpo a coeanHsieT BepwmnHbl 1 n 4, b

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

2 CocTtaBuM wmMaTpuuy cmexHoctu. B nepsom ctonbue wu nepeBon CTpoke
BbINMLLEM BEPLUNHbI. Pebpy a MHUMAEHTHbI BepwuHbl 1 1 4, cnegoBaTenbHO B KONTIOHKE
1 n cTpoke 4 ctaBum 1, a Takke konoHke 4 n ctpoke 1 ctasum 1. Pebpy b nHungeHTHbI
BepLWUHbl 2 n 5, cnegoBaTenbHO B KOSTIOHKE 2 B CTPOKE 5 1 KOMOHKE 5 CTpoke 2 cTaBum
1 n 1.4. OcTanbHble A4enkn Tabnuubl cogepXxaT Hymn.

3 CoctaBMm mMaTtpuuy MHUMAEHTHOCTU. B nepBom cTonbue BbiNULIEM BEPLUMHLI,
nepBon CTpoke — pebpa. Pebpy a uHUMAEHTHbl BepwwuHbl 1 1 4, cnegoBaTenbHO B
KONoHKe a B cTpoke 1 u ctpoke 4 ctasum 1. Pebpy b MHUMOEHTHbI BEPLUMHBI 2 1 5,
cnepoBaTenbHO B KONOHKE b B cTpoke 2 1 cTpoke 5 ctaBum 11 17.4. OcTanbHble S4YEnku

Tabnuubl 3anonHAem HYynaAMun




MO-26 02 06-O0[.08.M3

KMPK BrAP® ®I'60Y BO «KI'MY»

NHOOPMATUKA | C. 145/295

Ma'rpuua CMEXKHOCTH MH'IT)HLIE HHUIHASHTHOCTH

112 (3|4 |5]|6 a|lb|lc|d]|e
1|0jO0O(O0O| 1|00 1L [{O0jO0O|0]O
2101010011 2(0(1(1L]0O|D
J|o|jojo| 110 Jjojojop1|1
411|011 {000 411 (0|0 1|0
5011|1000 S0 1 (0101
6|0 |1 |0D|0O[0 |0 60|01 ]|]0|D

4 Bbl4MCNUM CTENEHU BEPLUNH:

pP(M=1p(2)=2 pRB)=2 p(4)=2 p(d)=2 p(6)=1
pP(M+p(2)+pB)+p(4)+p(d)+p(6)=10=2%q
g =5 (pebep 5)

McxogHble aaHHbIe:

23apatb rpad, npeacrtaBneHHbIi MaTpuuen WMHUMOEHTHOCTW, anrebpandecku,

rpadpuyeckn n mMaTpuuen CMexHoOCTH, npeobpasoBatb rpad B MSIOCKAN, BbIMUCIUTL

cTteneHun ero BepLunH

b

-1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

o | | |

0

1

0

PelwweHne:

1 Konunyectso BepwuH — 6.V = {1, 2; 3; 4; 5; 6}.

2 Pebpo a BbIXOAUT U3 BEpPLUUHbI 2, T.K. B a4yerke (2; 1) ctout 1, a npuxogut B

BepwuHy 1 (B a4enke (1; 1) Haxogutea -1) u T.4.

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

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

nepecekarTCA.
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4 CocTtaBuM MaTpULLy CMEXHOCTN.

5 BblYNCNNUM CTENEHN BEPLUMH:

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

1123|456
1{0 |0 [0 [0 ]|O|O
211 (0 (1 O (0[O
JJ0 (0|0 |0 [0 ]0
4|0 |1 |00 |1 |0
S5(0 (0 (0 (0|0 |0
6 (1 |0 (0|01 |0

Pp1 (1) +p1(2)+p1(3)+p1(4)+p1(5)+p1(6)=6
P2 (1) +p2(2) + p2 (3) + p2 (4) + p2 (5) + p2 (6) =6

q = 6(pebep 6)
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NMpumep BapnaHTa 3agaHns
1. Oprpacb V ={1; 2; 3; 4; 5; 6}
E={(1; 3); (1;6); (2, 5); (3; 2); (3; 4); (4; 1); (4 5); (5; 3); (6; 2)}

1 2

Bbi1600b!1 u npednoxeHus o npodesniaHHoU pabome

CodepxaHue omyema:

1.

a kw0

HanmeHoBaHWe NpakTUyYecKoro 3aHATUSA
Llenb 3aHATMSA

Cnncok ncnonb3ayemMblX UCTOYHUKOB
BbiBOObI U NpeanoxeHus

[aTa 1 noanuck KypcaHTa v npenogasaTtens

Bonpocbki 0nsi camonposepKu:

1. YTo Takoe rpad?

2. YTo Takoe UHUMAEHTHoe pebpo Unu NHUMOEHTHas BepLUMHaA?

3 Y10 Takoe netna?

4 Kakoe pebpo HasblBaeTCH OPUEHTUPOBAHHbLIM?

5 Yto Takoe kpaTHble pebpa?

6 YTto Takoe Heorpad?

7 Yt0 Takoe oprpad?
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MNMpakTuyeckoe 3aHATHME Ne 22 PeweHue nornyeckux sagady € NOMOLLHO
rpachoB. AHanu3 anropuTMoB B npod)eccnuoHanbHon obnacTtu.

Llenb 3aHsmus:

1.0606WnTb N cuCTEMaTU3NPOBATL 3HAHWS O rpadpax, X BUaax u CBOMCTBAX;
2.paccMoTpeTb TUMbl 3afay, KOTOpble MOXHO peLluTb C WUCNOSIb30BaHMEM
rpacos;

3.oTpaboTaTb HaBblkM NpeobpazoBaHMA OPUEHTUPOBAHHOIO rpada B epeBo;
4.cchopmMmpoBaTb HaBblKM MOCTPOEHME MnyTen B rpadgpe, nomcka KpaTyauiiero
nyTu;

5.®opmuposatb OK 01, OK 02.

UcxodHble OaHHbIE:
Manka Ha PC «[lNpakTudeckoe 3aHaTHUe Ne22 2 cemecTp» C TeopeTU4eCKUM
MaTtepuarnom no TemMe 1 BONpocChl Anst 0bcyxaeHus.
CodepxxaHue U nopsi0oK 8bINMOMIHEHUST 3a0aHUs:

1.00yuvatome gOMmKHbI N3Yy4nTb TEOPETMUYECKYIO YaCTb NPAKTUYECKOro 3aHATUSA
2. OByvarowme O0MKHbI OTBETUTb Ha BOMPOCHI U BbLINONHUTL 3agaHue no

BapunaHTaMm.

Teopemu4eckasi Yacmb

Mpn peweHnn norn4yecknx 3agady no WHGOpMaTUKE YacTo NpUXoauTca
CTankmBaTbCA C 3afaHUsIMMK, KOTOPble BbI3bIBAET 3aTpygHEHUe npu peweHnn. Ecnu xe
nocTpouTb rpady, TO 3ajaya CyLWEeCTBEHHO ynpoliaeTtca. Teopusa rpadoB no3BosiseT
pewaTtb Hanbonee nerkum cnocodbom, HarnssaHO MHOMME florMyeckme 3agadn, Kotopble
CMOCOBCTBYIOT Pa3BUTUIO MbIWMEHNA W uHTennekta. Cnoso «rpad» 0O3HavaeT
KapTWHKY, rde HapucOBaHO HECKOSNbKO TOYEeK, HEeKOTopble M3 KOTOPbIX COeAWHEHBbI
nnHnsamn. pacdbamn aenstoTcs 6nok — cxembl nporpamm gns 3BM, ceTtesble rpadmkm
CTPOUTENbLCTBA, [Ae BeplUHbl — CcOObITUS, O3Havalwlmne OKOHYaHus paboT Ha
HEKOTOpOM y4yacTke, a pebpa, cBaA3biBalOWME 3TU BEPLUUHbI, - paboTbl, KOTOpble
BO3MOXHO HayaTb MO COBEPLUEHUM OAHOro COObLITUA M HEOOXOAMMO BbIMOMHUTL A5

coBepLlieHunsa cnenytoLlero.
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3apava 1. Mexay HacenéHHbiMu nyHkTamu A, B, C, D, E, F nocTpoeHbl goporu,
NPOTSHKEHHOCTb KOTOpbIX MpvBedeHa B Tabnuue. OTcytcTBMe uucna B Tabnuue

O3Ha4daeT, 4YTOo I'IpFIMOIZ aoporn mexay nyHKtamMmm HeT.

A B C D E F
A 3 4 7 14
B 5
C 2
D 5 2 5 8
E 5
F 14 8 1

Onpep,enMTe ONNHY KpaT‘-IaI7ILUeF0 nyTh mexay nyHKTraMmum AnF npu yCcrnosuu, 41O

nepensnratbCA MOXXHO TOJIbKO MO YKa3aHHbIM B Tabnumue agoporam.

PelweHue:

AF=14

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

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

3apava 2
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Ckonbknmu cnocobamm MOXHO paccaguTb B psf Ha TPy CTyna TPEX CTYAEHTOB?
Bbinucatb BCe BO3MOXHbIE Criy4Yau.

PeweHne aton 3agaum ygobHee Bcero npeacrtaBuTb B Buae AgepeBa. 3a ero
KOPHEBYIO BEPLUMHY BO3bMEM MPOU3BOSIbHYI TOYKY nsiockoctn O.

Ha nepBbIi CTyNn MOXHO nocaguTb NOOro n3 Tpéx cTyaeHToB — 0603HaAUYUM KX
A, B n C. Ha cxeme aTO COOTBETCTBYET TPEM BETBAM, Ucxogawmum m3 Todkm O (puc.
1).

O

A B C
Puc. 1

MocagmB Ha nepBbIA CTyNn CcTygeHTa A, Ha BTOPOM CTy/N MOXHO MNOCaguTb
ctygeHta B unn C. Ecnu ke Ha nepBbI CTyN csaaeT B, To Ha BTOPOM MOXHO nocaguTb
A vnun C. Ecnu Ha nepBbii cTyn csaaeT C, To Ha BTOPOW MOXHO GyaeT nocagntb A unu

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

TS

Puc. 2

OueBnOHO, YTO TPETUM CTYN B KaXAOM Crnyyae 3alMET OCTaBLUMACA CTYOEHT.

C A C A

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

npegbioywmnx setsen (puc. 3).
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Beinuwem Bce nyTn OT BePLUMH NEPBOro YPOBHS K BEPLUMHAM TPETHErO YPOBHSA:
A-B-Cy A-C-B, B-A-C, B-C-A, C-A-b, C-B-A. Kaxgbi1 wn3 BbINMUCaHHbIX MNyTen
onpefensieT OAVH U3 BapMaHTOB pacCaXmBaHUS YYEHUKOB Ha CTynbsA. Tak Kak Opyrux
nyTen HeT, TO MICKOMOE YMcro cnocobos — 6.

[lepeBO MOXHO He CTpOUTb, ecnn He TpebyeTcsa BbINUCbIBaTb BCE BO3MOXHbIE
BapumaHTbl, @ HYXXHO NPOCTO yKa3aTb UX YUCrO. B 3TOM cnyyae paccyxgaTb HYXXHO Tak:
Ha NepBbIA CTYST MOXHO ycaauUTb OOHOro M3 TPEX YerioBEeK, Ha BTOPOW — OOHOro u3

ABYX OCTaBLUNXCS, HA TPETUN — OAHOro octasllerocs: 3-2-1 = 6.

lMpumep eapuaHma 3adaHus

[nsa paHHOro rpada HanTN HaukpaTyanllee paccTosiHMe

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

I'IpOTFI)KéHHOCTb KOTOpPbIX nNpmnBegeHa B Tabnuue:

| A E‘:DEF
A 6 [ 2 |1
B | 6 1
¢ 4|1 3 2
D | 2 3 | 2
E | 1 . 2 6
F 21 iﬁ-

Onpepenute anvHy kpatyanwero nytn mexay nyHktamum A u F. MNMepeasuratbes
MO>XHO TOJTbKO MO A0pOoram, NPOTSKEHHOCTb KOTOPbIX YKa3aHa B Tabnuue.
Bbi8o0bi u npedrnoxeHusi o npodesiaHHoOU pabome

CodepxxaHue omyema:
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o a0k~ w NP

HanmeHoBaHMe NpakTUYecKoro 3aHsaTus
Llenb 3aHATMSA

BapwnaHT 3agaHus

Cnmncok ncnonb3yembiX UCTOYHUKOB
BbiBOAbI M NpeanoXeHus

[aTta n nognuce KypCaHTa 1 npenogaBartend

Bonpocbi 0nsi camornposepku:

1.

2
3.
4

CkaxunTte, 4To Takoe rpac?
UTto siBnsieTca BepumHamu n pebpamu rpaga?
Kakon rpac MOXHO Ha3BaTb B3BELLEHHbLIM?

Kakon rpacd MOXHO Ha3BaTb cEMaTUYECKON CETbIO?
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Tema 5.3 JTanbl pelweHMA 3aga4 € NOMOLLLIO KOMMNbIOTEpaA
MpakTu4yeckoe 3aHATUE Ne23 TexHonorusi NOAroTOBKU U pelleHnsa 3apad c
NOMOLLLIO KOMMbIOTEPA

Llenb 3aHsmus:
1. lNo3HakoMUTb C 3Tanamm pelleHns 3agay ¢ NOMOLLbI0 KOMMbITEPA;

2. N3y4nTb TEXHONOrMIO NOAroTOBKM 3a4a4u K peLUEeHNo Ha KOMMbIOTEPE;
3. ®opmumposatb OK 01, OK 02.

UcxodHble Mamepuaribl: TEOPETUYECKUIA MaTepmarn, KOMMboTep.
UcxodHble OaHHbIE:
Manka Ha PC «[lNpaktudeckoe 3aHaTUe Ne23 2 cemecTp» C TeopeTU4eCKuM
mMartepuarnom no TemMe 1 BONpOChl Anst 06cyxaeHus.
CodepxxaHue U nopsi0oK 8bINMOSIHEHUS 3a0aHUs:
1.006yuvatoLme OOMmKHbI N3Yy4NTb TEOPETUYECKYHO YaCTb NPaKTUYECKOrO 3aHATUSA

2. Obyyvatouime OomKHbl OTBETUTL Ha BOMPOCHI.

TeopeTnyeckas 4yacTb
PelleHne 3agad Cc nMOMOLLbIO KOMMbKOTEpa BKNOYaeT B cebs cnepywoume

OCHOBHbI€ 3Tarnbl,4aCTb U3 KOTOPbIX OCYLLECTBIIAETCA bes3 y4qyacTuna KOMMNbrOTEpPa.

1. MNocTaHoBKa 3agayu:

» cbop nHpopmaumm o 3agave;

* hbopmynmpoBKa ycrnoBus 3agayu;

* onpeneneHne KOHe4YHbIX Lenen peLleHns 3agauu;

* onpeaenexHne opMbl Bbigadn pesynbTaTos;

* onucaHne AaHHbIX (UX TMNOB, ANana3oHOB BENNYMH, CTPYKTYPbI U T.1. ).
2. AHanu3 1 uccnegoBaHue 3agadun, Moaenu:

* aHanNu3 CyLecTBYOLMX aHaroros;

* aHanM3 TEXHUYECKUX N NPOrPaMMHbIX CPEACTB;

* pa3paboTka MmaTteMaTM4eCcKon MOAENY;

* paspaboTka CTPYKTYp AAHHbIX.
3. PaspaboTka anroputma:

* BbIOOp MeToAa NPoeKTUPOBaHUSA anropuTma;

* BbI6Op hopMbl 3anmcu anropmutma (6rok-cxembl, NCEBAOKOA U Ap.);

* BbIOOp TECTOB M MeToAa TECTUPOBAHUS;
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* MPOEKTUPOBaHME anropuTMa.
4. MNporpammmnpoBaHue:
* BbIOOP A3blka NPOrpaMMUPOBaHUS;
* yTOYHEHME cnocoboB opraHM3aumnmn SaHHbIX;
* 3aM1Cb anropMTMa Ha BblIBpaHHOM A3blke NPOrpaMMUpPOBaHUS.
5. TectpoBaHue 1 oTnagka:
* CMHTaKcu4yeckasa oTnazaka;
* OTNagKka ceMaHTUKN N NOTMYEeCKON CTPYKTYpbI;
* TECTOBbIE pacyeTbl U aHanu3 pesynbTaToB TECTUPOBAHMS;
* COBEpLUEHCTBOBaHWE NporpaMmmbl.
6. AHanua pesynbTaTtoB pelleHuMs 3agadM U YyTOYHEeHWe B criydae
HeobxoaMMocCTH
MaTeMaTUyeCcKon Mogernm C NOBTOPHbLIM BbINOSIHEHNEM 3TanoB 2 — 5.
7. ConpoBoOXaeHne nporpaMmmb:
» nopaboTka nporpamMmmbl 4518 peLleHnst KOHKPEeTHbIX 3agay;
* COCTaBlieHMe [OKYMeHTauuMuM K peLlleHHOW 3ajadve, K MaTeMaTuyecKown
MoZenu, K - anropuTMy, K nporpaMmme, K Habopy TECTOB, K UCMOSb30BaHMIO.
MaTemaTtnyeckasi MOgeNlb — 3TO cMCTeMa MaTeMaTUYEeCKUX COOTHOLLUEHNN —
dopmyn,  ypaBHEHWUW, HEPaBEHCTB M T.A., OTpaXalwLlnxX CyllecTBEeHHble CBOWCTBa
obbekTa nn gaeneHusi.  Bcesikoe aBneHne npupoabl 6ECKOHEYHO B CBOEWN CIOXHOCTH.
UToObl onucatb fABMNeHuWe, HeobBXOAMMO BbISBUTb CaMble CYLLECTBEHHbIE €ro
CBOMCTBA,3aKOHOMEPHOCTN, BHYTPEHHME CBS3W, pPOSfib OTAESIbHbIX XapaKTepUCTUK
aBneHvsi. BblgenuB Havbonee BaxHble (PakToOpbl, MOXHO npeHebpeyb MeHee
cywiecTBeHHbIMU. Hanbonee addeKTMBHO MaTeMaTUYEeCKyld MOAEeNb  MOXHO
peanu3oBaTb Ha KOMMbOTEPE B BUAE anroOpUTMUYECKOM MOAENU — TakK Ha3biBaemMoro
"BbI4MCINTENBHOIO AKCnepmmeHTa"
NTak, cosgaBas matemMaTMyecKyto MoAesb AN PeLEHNS 3a0a4u, HYXXHO:
1. BblgeNUTb  NPeanofioXeHUsl, Ha  KOTopblX OyaeT  OCHOBbIBATbLCS
MaTemaTuyeckas Mogersib;
2. onpepenuTb, YTO cYUTaTb UCXOOHLIMU OAHHLIMU N pe3yrnbTaTtamu,
3. 3anucatb MatemaTuyeckMe COOTHOLLUEHUS, CBsA3blBalOWMe pesynbTaTbl C
NCXOOHbIMM AaHHbIMW.
Mpyn nocTtpoeHun maTemaTudeckux MoperierM faneko He Bcerga yaaeTcs

HanTn (bopmynbl, ABHO Bblpaxaklne NCKoOMble BeEIMMYUHbI 4Yepe3 OaHHble. B Takux
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crny4dasix MUCMnonb3ylTcsa mMaTteMatuyeckue meTofbl, No3Bonslowune aTb OTBETbl TOW
NI MHOW CTENneHu TOYHOCTN.

CywiecTByeT He TONMbKO MaremaTtumyeckoe MOLENMPOBaHUE Kakoro-nnbo
ABNEHNdA, HO M BU3yarbHO-HaTypHOEe MoJenupoBaHue, KoTopoe obecnednBaeTcs 3a
cYeT oOTobpaxeHust 3TUX SBMEHUMWA CpeacTBaMyM MaLUMHHOWM rpadumkn, T.e. nepen
nccnegoBatenemM LEMOHCTPUPYETCA CBOEOOpPasHbI "KOMMbIOTEPHbIA MyIbTunemM",

CHMMaeMbl B pealribHOM macLutabe BpEMEHWN. HarnsgHocTb 30eCb OYEeHb BbICOKA.

OCHOBHbI€e 3Tanbl COAEPXKUT nNpouecc pa3paboTku
nporpamm.
Mpouecc paspaboTkm nporpamMMbl  MOXHO  BblpasvuTb  CrnegyloLwen

dopmyron:

PA3SPAEOTRA TORAZATENGCTED
NPOTPAMMbI MSTOTOBNERVE | + | "npaguneHOCTH

Ha HavanbHOM 3Tane paboTbl aHanuaupylTcs U QOopMynupytoTcs
TpeboBaHUA K nporpamme, paspabaTbiBaeTcsi TOYHOE OnucaHuMe TOro, YTO AOJPKHA
Aenatb NporpaMmMa 1 Kakmx pesynbTaToB He0OX0aUMO AOCTUYL C €€ NOMOLLBIO.

3atem nporpamma paspabaTbiBaeTcsi C WCMNONb30BaHMEM TOW WA MHOW
TEXHOMNornM NporpaMMmnpoBaHmnsi (HaNpMMep, CTPYKTYPHOro NporpaMMmnpoBaHus).

[Mony4eHHbI BapuaHT nporpaMMbl  NoOABEpPraeTcs  CUCTEMaTUYeCcKoMYy
TECTUPOBaHUI — BeAb HanmM4yme owmnbok B TONbKO YTO paspaboTaHHOW nporpammMme 370
BMONIHE HOpMarbHOE 3aKOHOMepHoe siBrneHue. [MpakTuyeckm HeBO3MOXHO COCTaBUTb
pearnbHYH0 (4OCTAaTO4YHO CIOXHYH) nporpammy 6e3 ownbok. Henb3s genartb BbIBO4, YTO
nporpaMmma npasuiibHa, NMWb HA TOM OCHOBAHWUKM, YTO OHA HE OTBEPrHyTa MaLLUMHOWN M
Bblgana pesynbtaTtbl. Bce, 4TO OCTUrHYTO B 3TOM Crlyvae, 3TO MOSlyYeHUE KaKux-TO
pe3ynbTatoB, He o0bs3aTenbHO npaBunbHbIX. B nporpamme npu 3TOM  MOXeET
ocTaBaTbCA OOnNbLUOE KONMMYECTBO fOrMYecknx ownbok. OTBETCTBEHHbLIE Y4aCTKM
nporpaMmmbl NPOBEPSAIOTCS C UCMONb30BaHMEM METOLOB AoKa3aTenbCTBa NPaBUibHOCTH
nporpamMmm.

[ns kaxagon nporpammbl 06a3aTensHO NpoBoaATcst paboTbl N0 obecnevYeHnto
kKayectBa M 3(GPEKTUBHOCTM NPOrpamMMHOro obecneyeHusi, aHanuManpylTcs U

ynyylarnTCA BPpEMEHHbIE XapaKTEPUCTUKN.
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KoHTponb TekcTa nporpaMmmbl A0 BbiXxoAa Ha KoMnblOTEP
TekcT nporpamMmbl MOXHO MNPOKOHTPONMPOBaTb 3a CTONIOM C MOMOLLbLO

npocMoTpa, NPOBEPKN N MPOKPYTKWN.

* [lpocmMomp. TeKCT Nporpammbl NpocMaTpuBaeTcs Ha NnpegMeT obHapyXeHus
OMNMUCOK U pacXoXOEeHUN c anroputMoM. HyXHO MpOCMOTPEeTb OpraHM3auui BcCex
UMKNoB, 4Tobbl yb6eauTbCs B NPaBUNBHOCTM OMEpaTopoB, 3adaloliMxX KpaTHOCTU
umknoB. [Mone3Ho NoCMOTPETb elle pa3 YCNoBUS B YCMOBHbIX orepaTopax, apryMeHTbl

B oOpalleHmsax Kk nognporpaMmaMm U - T.M.

» [Iposepka. [Npn npoBepke nporpammMbl NPOrPaMMUCT MO TEKCTY NporpamMmbl
MbICIIEHHO CTapaeTcs BOCCTAHOBWUTb TOT BbIMUCAUTESNbHbBIA MNPOLECC, KOTOpbI
onpefensieT nporpaMmma, nocrne 4yero ceepsieT ero ¢ TpebyembiM npoueccom. Ha
BpeMS MPOBEPKU HYXXHO "3abbITb", 4TO JOMMKHA AenaTb nporpamma , u "y3HaBaTb" 06
9TOM MO Xo4y €€ npoBepKku. TOMbKO NOCne OKOHYaHUs NMPOBEPKM NPOrpaMmbl MOXHO
"BCMOMHUTL" O TOM, 4YTO OHa [OSMKHA AenaTb M CPaBHUTb pearibHble OeUCTBUS
nporpamMmmbl ¢ TpebyembiMu.

» [pokpymka. OCHOBOW MPOKPYTKN SIBMSIETCA MMUTaLMS NpOrpaMMUCTOM 3a
CTOMIOM  BbLINOSIHEHMUS MNpOrpaMMbl  Ha MawwuHe. [Ons  BbINOMHEHUST MPOKPYTKU
NpUXoOuTCA 3a4aBaTbCHA KaKMMU-TO UCXOOHBIMU AAHHBIMU U NPOU3BOAMTbL Had4 HUMU
HeobxoauMmble BbluUCeHUs. MpoKpyTka — TPYAOEMKUA Npouecc, No3ToMy ee cnenyet
NPUMEHSATb  NULWLb OS5 KOHTPOSIS JIOrMYECKM CrOXHbIX Y4acTKOB nporpaMmm. VicxogHble
AaHHble OOIMKHbI BbIOMpaTbCs TakuMu, YTOOblI B MPOKPYTKY BOBMEKanocb BOMbLIMHCTBO
BeTBeW nporpaMmmbi.

OTnagka n TecTupoBaHue

Omnadka nporpaMmbl — 3TO MPOLIECC MOMCKa W YCTpaHeHWs owwnbok B
nporpamMmme, NPOM3BOAMMbIN MO pe3dynbTaTam eé NpPoroHa Ha KOMMNbITEpE.
TecmupoeaHue (aHrn. test — ucnoiTaHne) — 3TO UCNbITaHNE, MPOBEPKA
NpaBubHOCTM PaboTbl NPOrpaMmbl B LIENIOM, MO0 €€ COCTaBHbIX YacTen.
OTtnagka n TecTMpoBaHMe — 3TO ABa YETKO PasfMUYMMbIX M HEMOXOXUX OpYyr
Ha gpyra atana:
* NpU OTNagke nNPOUCXOAWUT roKanuM3aumsi U yCTPaHEeHUEe CUHTAKCUYECKMX

OWKNOOK N SIBHbIX OLLMOOK KOANPOBAHUS;
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* B T[poLecce e TecTupoBaHusa npoBepsieTcs paboTocnocoOHOCTb
nporpamMmsbl, He coaepkallen ABHbIX OLLINOOK.

TecTupoBaHue yctaHaBnuBaeT (hakT Hanu4umMs ownBOK, a oTragka BbISICHSAET
ee NPUYMHY. AHrnunckmn TepmnH debugging ("otnagka") GykBanbHO O3Ha4daeT
"BblaBnuBaHne ydkoB". TepmuH nosisunca B 1945 r., korga oAuMH U3 MepBbIX
komnbtoTepoB — "Mapk-1" npekpatun paboTy u3-3a TOro, YTO B €ro anekTpuyeckme
uenu nonan MOTbIIEK U 3abrnokupoBanm CBOMMM OCTaHKaMM OAOHO M3 ThiCAY pene

MaLlUNHbI.

OTtnapka
B coBpeMeHHbIX MporpaMMHbIX CUCTEMaxX OTNnadka OCYLLECTBMASIETCS 4acTo C
MCNONb30BaHMEM cneumnanbHbiX MPOrpaMMHbIX CPeACTB,Ha3biBaeMbIX OTragvYMKamMu.

3T cpeacTBa NO3BONSAT UCcneaoBaTh BHYTPEHHEE NOBEAEHME NPOrpaMMbl.

I'Iporpamma-OTnaul-le 0obbI4yHO obecneumBaeT cneagywuime BOSMOXKHOCTU:

* MoLIaroBoe UCMNOSIHEHNE NPOrpaMmMbl C OCTAHOBKOM MOCHE KaXaow KoMaHabl
(onepatopa);

* MNPOCMOTP TeKywero 3HadyeHust fnobon NepeMeHHOM WNU HaxoXaeHue
3HayeHuss nbOOro BblpaXxeHusi, B TOM 4ucCne, C MCMNOMb30BaHWEM CTaHOAPTHbIX
QYHKUMA; Npyu  HEOBXOAMMOCTU MOXHO YCTAHOBUTbL HOBOE 3HAYEHME NEPEMEHHOM;

* YCT@HOBKY B nporpaMmme "KOHTPOSIbHbIX TO4YeK", T.e. TOYeK, B KOTOPbIX
nporpaMma BpPEMEHHO MpeKpallaeT CBOE BbIMNOfMIHEHME, TaK YTO MOXHO OLUEHUTb

NMPOMEXYTOYHbIE  pe3ynbTaTbl, U Ap.

|_|pl/l OoTnagkKe nporpaMm BaXHO NOMHUTb crneayloulee:

* B Ha4ane npouecca oTnagkm Haao WCNofib3oBaTb TMPOCTble TeCTOBbIE
JaHHble;
* BO3HMKaWOLWKMe 3aTpyaHEHUA crneyeT YeTKO pa3aeniaTtb U YCTPaHATb CTPOro
noo4vyepenHo;
* HEe HYXHO CYUTaTb I'Ipl/l‘-WIHOI‘/II owmnbok MallnHy, TaK KaK COBpEMEHHbIe

MalUUHBI U1 TpaHCRATOPbl 06ragaoT Ype3BblHaiHO BbICOKOW HAQEXHOCTbHO.
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TecT n TecTpoBaHue.
Kak 6bl HM Oblna TwaTenbHO OTnaXeHa nporpaMma, peluarmMm 3Tarnom,
yCTaHaBNMBaKLWMUM ee NpUrogHoCTb Ans paboTbl, ABNAETCA KOHTPOMb NporpamMmmbl No

pe3ynbTataM ee BbIlNOJIHEHNA Ha CUCTEME TECTOB.

[MporpammMmy yCrOBHO MOXHO cCYMTaTb MNpPaBWUSIbHOW, ecnu eé 3anyck Ans
BbIOpaHHON CUCTEMbI TECTOBbLIX MCXOAHbLIX AaHHbLIX BO BCEX Cryvasax AaeT npaBUiibHble
peaynbTaThbl.

Ho, kak cnpaBensiMBo ykasbiBan U3BECTHbLIN TEOPETUK NporpaMmMmpoBaHng 3.
[lenkcTpa, TecTupoBaHME MOXET MnoKa3aTb JiMWb HanMyme owunboK, HO He Wux
oTcytcTBMe. Hepeaku cnyyau, Korga HOBble BXOOHbIE [aHHble BbI3biBAlOT "OTKas" mnu
NnoslyYeHMe HeBepHbIX pe3ynbTaToB paboTbl MNporpaMmmbl, KOTOpas cuyMTanacb
NOMNHOCTbLI OTNAXEeHHOWN.

[na peanusaunn metoda TECTOB OOMMKHbl OblTb M3rOTOBIEHbI UMM 3apaHee
M3BECTHbl 3TamnoOHHble pe3ynbTaThl. BblUMCNATL STanoHHblE pe3ynbTaTbl  HYXHO
obs3aTenbHO 40, a He nocre MofyYeHUs MalUHHbIX pedynbTaTtoB. B npoTMBHOM
crnyyae WMeeTCs OMacHOCTb HEBOSIbHOM MOArOHKM BbIMUCASIEMbIX 3HAYEeHUW noj,

Xenaemble, nojty4eHHble paHee Ha MallnHe.

TecTOBbI€ AaHHbIe

TecToBble OaHHble JOMKHbI  0BecneynTb MPOBEPKY BCEX  BO3MOXHbIX
YCIOBUI BO3HUKHOBEHMWS OLLUMOOK:

*  [OrKHa ObITb UCMbITaHA KaXxaas BETBb anroputma;

* OYepeaHoW TeCTOBbIM MPOroH OOMMKEH KOHTPONMPOBATb HEYTO TaKoe, YTO
ewle He 6bINO NPOBEPEHO Ha NpeablayLMX NPOroHax;

* nepBbIt TECT AOMKeH ObITb MakcUMmanbHO MPOCT, 4YTOObl MPOBEPUTD,
paboTaeT N nporpamma BoobLe;

* apudMeTU4ecKkne onepauum B TeCTax LOSMKHblI NPeaenbHO ynpowaTtbes
ANs YMeHblUeHNa obbemMa BblYNCIIEHUN;

* KONMMYecTBa 9NIEMEHTOB  MocnedoBaTeflbHOCTENW, TOYHOCTb  Ans
NTEePaLMOHHbIX BbIYUCIIEHUA, KONMMYECTBO MNPOXOAOB LMKNa B TECTOBbIX MNpuMepax
OOJDKHbI 3a4aBaTbCa U3 COOBpaXXeHUn cokpaLleHns 06 bema BbIMUCTIEHUN;

* MUHUMU3ALNA BbIYUCIIEHUI HE OOSMKHA CHMXKATb Ha4EeXXHOCTH KOHTPOIA,
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*TECTUPOBAHUE AOMKHO ObITb LienieHanpaBneHHbIM U CUCTEMAaTU3MPOBAHHbIM,
TaK Kak cCryyavHbli BbIOOp WCXOAHbLIX [AaHHbIX npuBen 6bl K TPYAHOCTSM B
onpeaeneHnn pyvyHbIM CMOCOGOM OXMAAEMbIX pe3ynbTaToB; KPOMe TOoro, npwu
Cry4ariHoM BblIOOpe TeCTOBbIX AaHHbIX MOFyT OKa3aTbCs HENpPOBEPEHHbIMWM MHOTME
cuTyaumu;

YCIOXHEeHUe TECTOBbIX AAaHHbLIX AOJTKHO NMPOUCXOONTb MOCTENEHHO.

JTanoB npouecc TeCTUPOBaHUA

[Mpouecc TeCTMPOBaHNSA MOXHO pasfenuTb Ha Tpu aTana.

1. NpoBepka B HOpMarnbHbIX ycrnoBusax. [NpegnonaraeTt TecTupoBaHne Ha OCHOBE

AaHHbIX, KOTOpble XapakTepHbl AN pearnbHbIX YCNOBUN (YHKLMOHMPOBAHUS
nporpaMmmbl.

2. [MpoBepka B aKCTpeMasnbHbIX YCNOBUSX. TeCToBble AaHHbIEe BKAOYAOT

rpaHNYHble 3Ha4yeHUst obnactu W3MEHEHUS BXOAHbIX MEepPeMEHHbIX, KOTopble
AOMMKHbI  BOCMPUHUMATLCA NPOrpaMMOM  Kak MpaBuiibHble  [aHHble.  TUMUYHBbIMK
npyMepamMmn Takmx 3Ha4YeHU SBMAITCS OYEHb ManeHbKMe UM oYeHb Bonblune Yncna u
OTCYTCTBME [AaHHbIX. Ele oauH Tun 3KCTpemMarbHbIX YCNOBUA — 3TO IPaHUYHbIE
obbeMbl [OaHHbIX, KOrga MacCuMBbl COCTOAT M3 CAWULWIKOM Manoro WM CriMWKOM
B0nbLIOro Yncna anemMeHTOoB.

3. [MpoBepka B UCKIOUNTESNBbHbLIX CUTyaumnsax. NpoBoanTca ¢ MCNOMNb30BaHMEM

AaHHbIX, 3Ha4YeHWa KOTOPbIX nexaT 3a npegenamm [onyctuMmon obnactu
nameHeHnn. WM3BecTHO, 4YTO BCe Mporpammbl paspabaTbiBaldTCA B pacyeTe Ha
06paboTKy Kakoro-To orpaHM4eHHoOro Habopa AaHHbIX. [103TOMY BaXXHO NOSTyYUTb OTBET
Ha criegytoLume BONpocChl:

— YTO npou3onaeT, ecnu nporpaMmme, He paccyYMTaHHOM Ha ob6paboTky
oTpULaTEeNbHbBIX U HYNEBbIX 3HAYEHUN NepeMEHHbIX, B pe3yrbTaTte Kakon-nmbo oLmobku
npuaeTcs UMeTb AeNo Kak pa3 ¢ TakuMui AaHHbIMU?

— Kkak bymet Bectu cebda nporpamma, paboTatowass ¢ mMaccuBamu, €cCrnv
KONMMYECTBO MX 3NIEMEHTOB NEBBLICUT BESIMYMNHY, YKa3aHHyI0 B 06bsiBNeHMn  mMaccusa?

— YTO npousonaeT, ecnum uucna O6yayT CAMWKOM ManbiMU UM CAIULLIKOM
6onbwmmMn?

Haunxyglwas cutyaums cknagbiBaeTcs Torga, koraa nporpaMmma BoCnpvHMMaeT
HeBepHbIe JaHHble KaK NpaBuiibHbIE N Bbl4aeT HEBEPHbIN, HO NPaBAONOAOOHbIN

pesynbTar.
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Mporpamma [ormkHa cama oTBepratb Ntobble OaHHble, KOTOpble OHa He B

COCTOsiHMM obpabaTbiBaTb NpaBUbHO.

XapaktepHble OoLWMOKK NporpaMMmupoBaHusA
Owmnbkn moryT 6bITb AONyLUEHbl HA BCeX aTanax peLlleHunsa 3ajadm — OT ee
NOCTaHOBKN A0 ocopMnennsa. PasHOBMAHOCTM OWMBOK M COOTBETCTBYHOLLME NMPUMEPDI

npmBeaeHbl B Tabnuue:

Buja omndkn Mpumep
Henpaepunsnas IlpaBunsHoe pemenne HeBepHO CHOPMYITHPOBAHHOH
MOCTAHOBKA 3aa9H 3a,1a4H

Bribop anropuT™a. NPHEOAANIErD K HETOYHOMY HIIH

Herepawiii anropurm
ppeKTHBHOMY PELICHHID 3a1a4H

Henonuenii yuer cHTyaHi, KOTopEIE MOTYT

Ommbka aHamHza
BO3HHKHYTE JIOTHYECKHE OIIHOKH

CeMaHTHYECKHE
Henouumanue nopaaka BRITOMHEHHS ONEPaTOpa
OIIHOKH
CHHTaKCHYECKHE Hapyinenue npasuin, onpeaenieMbiX S3bIKOM
OIIHOKH NpOrpaMMHPOBAHHA

CrnHimkoM DoNBLIOE YHCIO, JSIEHHE HA HOME,
HIBIEYEHHE KBAJPATHOTO KOPHSA H3 OTPHIATENRHOTD
4HCTA M T. IL

Ommbrn npu
BEITOTHEHHH ONEpaii

HE}".E[E[‘-IHEIE OMNpPCOcIcHHS BOZMOWHOID JHAMAZ0HA

OmHOKH B TaHHEIX
HIMEHEHHA JAHHEIX

“EPEI'I}'TEHI:I DIH3KHE 10 HATTHCAHHED CHMBOIIEL,

Oneuarky Hanpumep, undpa 1 u Oykew I, |

HEBEPI—IDE CHHTBIBAHHE EXOJIHLIX JAHHEIX, HEBEPHOC

Oumdkn BBOIA-BBIBOIA
3agaHie OPMATOB TaHHBIX

Mpumepbl CUHTAKCUYECKMX OLUMOOK:

OB6bIYHO CUHTaKCU4YeCKME OLLIMBKK BbISABISKOTCS Ha aTane TpaHcnauuu. MHorne
Xe gpyrne owunbkyM TpaHCNATOPY BbISIBUTb HEBO3MOXHO, TaK KakK TpaHCnaTopy
HEen3BeCTHbl 3aMbICITbl MporpaMmMmucTa.

OtcytcTBME COOOLWEHMM MalWWHBI O CUHTAKCUMYECKMX ownbkax sBnsieTcs
HeobXoOUMbIM, HO He [OCTaTOYHbIM YycroBueM, 4TObbl cyuTaThb nporpammy
npaBuUITbHOWN.

* NPOMYCK 3HaKa NyHKTyauuu;

* HeCcornacoBaHHOCTb CKODOK;
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* HenpasunbHoe hopMMpPOBaHME OMNepaTopa;
* HeBepHoe obpa3oBaHMe MMEH NEPEMEHHDIX;
* HEBEpHOe HanucaHue crnyxebHbIX CroB;
* OTCYTCTBME YCMOBUA OKOHYAHWNSA LIMKNA;
* OTCYTCTBME OMMCaHUsA Maccmsa 1 T.N.
OwmnbKM He OOHapyXuBaemMble TPaHCNATOPOM
CyliecTByeT MHOXECTBO OLWMOOK, KOTOpble TPaHCASATOP BbIABUTbL HE B
COCTOSIHAM, €CNN UCMOoNb3yeMble B MporpaMmMe ornepaTtopbl CHOPMUPOBaHbI BEPHO.
MprBegem NpMMepbl Taknux OLMOOK.
Jloeuyeckue owubku:
* HEBEPHOE yKa3aHune BETBU anroputma nocrie NpoBepkM HEKOTOPOro YCIoBUS;
* HEMoSHbIN Yy4eT BO3MOXHbIX YCIOBUN;
* MPONyCK B Nporpamme ogHoro unu 6onee 6nokos anroputMa.
OwubkKu e yuknax
* HEMpaBUNbHOE yKasaHne Havana uukna;
* HENPaBUIbHOE YKa3aHWe YCrOBUA OKOHYAHWS LIMKNa;
* HENPaBUITbHOE YKa3aHue YMcna NoBTOPEHUI LMKNa;
* DECKOHEYHbIN LK.
Owubku sso0a-ebieo0a; owubku npu pabome ¢ OaHHbLIMU:
* HENpaBUIbHOE 3aJaHne TUMN AaHHbIX;
* OpraHM3aums CUYATbIBAHMS MeHbLUero unu Gonblwero obbéma AaHblX, Yem
TpebyeTcs;
* HEMpaBUIIbHOE pPeaaKTUPOBaHNE OAHHBbIX.
OwubkKu e ucnonb308aHuUU NepPeMeHHbIX:
* NCNONb30BaHNE NepemMeHHbIX 6e3 ykazaHusa UX HavarnbHbIX 3HAaYEHWI;
* OLWMBOYHOE yKa3aHMe OAHON NepeMeHHON BMECTO OPYron.
Owubku npu pabome ¢ maccueamu:
* MacCuBbl NpeaBapuUTENIbHO HEe OOHYNEHbI;
* MacCVBbl HEMPABMUIbHO ONNCaHBbI;
* MHAOEKCbI CNeayloT B HENPaBUIbHOM NMOpsaaKe.
OwubKu e apughmemudecKux onepayusix:
* HeBepHOe YyKasaHuMe Tuna nepemMeHHon (Hanpumep, LenoYnCIIEHHOro
BMECTO BeLLECTBEHHOrO0);

* HEBEPHOE onpeaeneHne nopsagka A4encTeumg;
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* efleHne Ha Hynb;
* N3BMEYEHNe KBa4paTHOroO KOPHS M3 OoTpULaTeNbHOro Yncna;
* NOTEPS 3HaYaLMX pa3psagoB vmcna.

Bce 311 owmnbkm obHapyxmMBatoTCsa C MOMOLLLI0 TECTUPOBAHUA.

ConpoBoxaeHue nporpamMmmbl

ConpoBoxgeHne nporpaMm — 3TO paboTbl, CBA3aHHble C 06CnyXnBaHWEM
nporpamMm B NpoLiecce MX aKcnnyaTaumm.

MHorokpaTHoe WCnonb3oBaHMe pa3paboTaHHOW MporpaMmbl ONsi peLleHns
pasnuuyHbIX  3ajady  3aJaHHOro  knacca TpebyeT npoBedeHust  criedyroLmnx
AONOMHUTENBbHbIX PpaboT:

* ucrnpaBneHne obHapyXEeHHbIX OLWNOOK;

MoOMUKALUMSA  NporpaMmbl AN yOOBNETBOPEHUSI  U3MEHSOLLMXCS
aKcnnyaTaunoHHbIX TpeboBaHW;

» fopaboTka nporpammMbl AN peLEeHNA KOHKPETHbIX 3aday;

* NpoBefeHue OOMOSTHUTENbHbBIX TECTOBbLIX MPOCYETOB;

* BHECEHME MCNpaBneHuin B paboyyo JOKyMeHTauuio;

* YCOBEPLLEHCTBOBaHNE NPOrpaMmbl 1 T.4.

MpMMEHNTENBHO KO MHOMMM nporpammamMm paboTbl NO  COMPOBOXAEHMUIO
nornowatoT Gonee nNONOBWHbLI 3aTpaTt, NPUXOASLIUXCA Ha BeCb Nepuog BpPeEMEHU
CYLLLEeCTBOBaHUSA NporpaMmbl (Ha4nMHas OT BbipabOTKM MepBOHAYanbHOW KOHUENUMuM u
KOHYas MoparbHbIM ee yCTapeBaHWEM) B CTOMMOCTHOM BbIpaXKEeHUN.

Mporpamma, NnpegHasHayveHHas ansa AnMTenbHOM aKCnnyaTtaumm, AomMkKHa UMETb

COOTBETCTBYHLLYK AOKYMEHTALMIO U UHCTPYKLMIO NO €€ UCMONb30BaHMIO.
Bbi80o0b1 u npednoxeHusi o npodesiaHHoU pabome

CodepxaHue omyema:

1. HanmeHoBaHMe NpakTU4YEeCcKOro 3aHATUS;

2. Uenb 3aHaTUS;

3. OT4yeT O BLINOMHEHMMN HaA Kaxabl aTan pasgena «CoaepxaHue M nNopsaok
BbINOSTHEHUS 3aaHuUsY;

4. CnnMcok ncnonb3yembiX MICTOYHWUKOB;

5. BbiBOAbI 1 NpeanoXeHus;

6. [laTa 1 noanucb KypcaHTa u npenogasaTens.
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Bonpocbi 0nsi camornposepku:.
1. Kakne oOCHOBHble 3aTanbl BkNOYaeT B ceba peleHve 3agady Ha
KomnbtoTepe?
2. Kakve aTanbl KOMMNbIOTEPHOIO peLLeHWs 3afdad ocyliecTBnsiTca 0e3
yyacTtus
KomnbtoTepa?

3.. YUTo Ha3bIBalOT MateMaTnyeckon Moaenbto 06bekTa nnn aBneHna?

4. Kakme crnocobbl MOAENUPOBAHWS OCYLLIECTBNAOTCA C NOMOLLBIO KOMMbloTepa?

5. N3 kakmx nocnegoBaTenbHbIX AEWCTBUMMA COCTOMT nMpouecc pas3paboTku
nporpamMmmbI?

6. Yem TecTnpoBaHue NporpamMmmbl OTNIMYAETCs OT €€ OTNnaaku?

7. Ha kakon ctagum paboTbl Hag NPOrpaMmMon BbIMMCAAKOTCS 3TarlOHHbIE
peaynbTaTtbl TECTOB?

8. Ha3oBuTe OCHOBHbIE 3Tanbl NpoLecca TeCTUPOBaHUS.

9. B 4ém 3akntyaeTcs OTNNYNE CUHTAKCUYECKNX OLLUMOOK OT CEMaHTUYECKNX?

10. Kakne pa3HOBMAHOCTM OLLMOOK TPAHCNATOP HE B COCTOSIHUN OBHapyXntb?
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MpakTuyeckoe 3aHATMEe N2 24 BBepeHue B A3bIK NporpamMmmMumpoBaHuA
Python. Beoa 1 BbiBOA AaHHbIX. TUNbI AaHHbIX

Llenb 3aHsmus:

4. TlosHakoMUTbCA CO cpenomn paspaboTkm Python;

5. YMmeTb 3anyckaTb cpely nporpammmpoBaHus Python, coxpaHsaTb 1 OTKpbIBaTb
nporpaMmmbl B cpeae nporpaMMmupoBaHus;

3HaTb OCHOBHbIE TUMNbI AaHHbIX, KOMaHAbl BBOAA U BbiBOAA AaHHbIX;
dopmmposatb OK 01, OK 02.

UcxoOHble Mamepuarnbl: TEOPEeTUYECKUA MaTepuan, KoMMblTep, cpeaa
nporpammmupoBaHus Python

UcxodHble OaHHbIE:
Manka Ha PC «[lNpaktudeckoe 3aHaTHe Ne24 2 cemecTp» C TeopeTU4eCKUM
mMartepuarnom no TemMe 1 BONpOChl Anst 06cyxaeHus.
CodepxxaHue U nopsi0oK 8bINMOMIHEHUST 3a0aHUs:

1.006yuvatome gOMmKHbI N3Yy4nTb TEOPETUYECKYHO YaCTb NPAKTUYECKOrO 3aHATUSA
2. OByvatowme O0MKHblI OTBETUTb Ha BOMPOCHI W BbINOMHUTL 3agaHusA no

BapuaHTaMm..

TeopeTuyeckas 4yacTb

Python — akTMBHO pa3BMBaKOLLMACA SA3bIK NPOrpamMmMMpoOBaHNs, HOBbIE BEPCUN C
Ao6aBneHNEM U U3MEHEHMEM NA3bIKOBbIX CBOWCTB BLIXOAAT MPUMEPHO pa3 B ABa C
nonosuHon roga. OH HaxoOuUT NPUMEHEHMEe BO MHOXecTBe cdep YernoBeyecKom
AEeATENbHOCTMW.

B komnnekte BmecTte ¢ uHtepnpetatopom Python nget IDLE (MHTerpmpoBaHHas
cpega paspabotku). Mo cBoen cyTm oHa nogobHa MHTepnpeTaTopy, 3anyLeHHOMY B
WHTEPaAKTUBHOM peXUMe C paclMpPEHHbIM HabopoM BO3MOXHOCTEN (MoacsBeTka
CUHTaKcuca, NpocMoTp 06bEKTOB, OoTnagka 1 T.n.).

CkavaTtb 1 ycTaHOBUTb MHTepnpeTaTtop Python MoxHO coBepLueHHO 6ecnnaTHo ¢

ouuymanbHoro cawrta: http://python.org. [Ona paboTtel Ham  noHagobutcs

nHtepnpetaTop Python Bepcuu 3 nnu Bhliwwe.
Ana 3anycka IDLE B Windows Heobxogumo nepentn B nanky Python B MeHio

“TNMyck” n HanTh Tam apnblk ¢ meHeM “IDLE (Python 3.X XX-bit)".



http://python.org/
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[Mocne yctaHOBKM nporpamMmmbl 3anycTUTe UHTEPAKTUBHYIO rpadouyeckyo cpeny
IDLE n goxgutecb nosBneHna npurnaweHna ons BBoga KoMaHa:

Type "copyright", "credits" or "license ()" for more information.

>>>

Tpu 3Haka «bonblie» (>>>) HasblBalOTCA npuaiaweHueM. ocne npurnaweHus
MO>XHO BBOAUTb pa3snuyHble KOMaHAabI.

B wuHTepaktuBHoM pexume IDLE MOXHO € KknaBuaTypbl  BBOAUTH
MaTemMaTuyeckne BblpaxeHus. Nocne 3aBeplueHUs Habopa BbIpaXXeHUS HaKMMaeTCH
knasuwa Enter ana saBepLleHns BBOAA M BbIBOAA pe3ynbTata Ha 3KpaH. Takon pexum

pa6OTbI Python Ha3blBalOT UHTEPAKTUBHbIM KallbKyNMATOPOM.

Mpumep:

>>>1-5

-4

>>> +6 HwxHUM nogyepKuBaHMeM 0603HaYaeTCA NOCNEAHNIN NONYyYeHHbIN pe3ynbTarT.

2

IMobas Python-nporpamma cocTOMT U3 NOCNeoBaTeNbHOCTU  AOMYCTUMbIX
CMMBOJIOB, 3aNnUCaHHbIX B OnpeaeneHHOM nopsiake 1 no onpeaeneHHbIM npasunam.
AndaBut asbika Python (Habop AoNycTUMbIX CMMBOJSIOB) COCTOMT K3 OykB

naTuHckoro andasuta (NPUYEM 3a2/1aBHbIe U CMPOYHbIe ByKebl paznu4yaromces), umgp

N cneumanbHbiX 3HAKOB (3HAKOB MNPEnUHaHUs, apudmMeTnyecknx n apyrux). Pycckue
OYKBbI MOTYT MCMONb30BATLCA TONBKO MPU BbIBOAE TEKCTA HA 3KPaH U B KOMMEHTapPUSX
K nporpamme.

Mporpamma Ha A3bike Python BkntovaeT B cebs:

1)koMmMeHTapumn

obo3HavYaromces rnpedsapsrouwuM Ux cumeosiom # u rnpodormkaromcs 00 KOHua
CMpPOKU

2)KoMaHAbl

KaxdOasi KomaHOa nuwemcsi ¢ HOo8oU CMPOKU unu pa3densgsemcss 8 00HOU
CmpokKe ;

3)3HaKM NyHKTyauum

8 angasum Python exodum OocmamoyHoe KOu4ecmeo 3Hakoe ryHKmyayuu,
Komopable ucrionb3ytomcsi 0511 pa3nuyHbix yeneu. Hanpumep, 3Haku "+" unu ™" moaym

ucrnonb308ambCs Oris CIIOXKEHUS U YMHOXEHUS, a 3HaK 3arnsmou "" - 0ns pa3deneHus

napamempos yHKyul
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4)npeHTuduKaTopbl

udeHmucgukamopsbi 8 Python - amo umeHa ucrnonb3yemsbie 05151 0603HavYeHuUs
rnepemeHHou, hyHKUUU, Knacca, Mooyris unu 0pya2o20 obbekma.

5)kntoyeBble cnoBa

Hekomopble croea umerom 8 Python cneyuanbHoe HasHa4deHue U
npedcmasnsiom cobol yrnpasnsowue KOHCMPYKUUU S3blKa, K/4Yesble C€J108a,
komopsle 0ris Python umetom onpedeneHHbIlU CMbIC/I.

BenunuunHbl B Nnporpamme npeactaBrieHbl B BUAE KOHCTAHT U NepeMEHHbIX.

KoHCcTaHTbl — BENUYMHbBI, HE U3MEHSIOLWNE CBOEro 3HaYeHUsA Npu BbINOSIHEHUN
nporpammbl.

NepeMeHHble — BeNUYMHbLI, KOTOPblE MOrYT M3MEHATb CBOE 3HaYeHuWe npu
BbINOSIHEHUK Nporpammbl. Kaxkaas nepeMeHHas umeeT UMs, TUN 1 3HaYeHune.

Uma nepemeHHoOM (mpaeHTUduMKaTop) — nobasa otnnyHast oT CnyXebHbIX CroB
nocrnefoBaTenibHOCTb  NAaTUHCKMX OykB, uUudp M cuMmBofia nogdepkmBaHna " ",
HEe MOXEeT HauMHaTbCA C LMdpbI.

N, N1, massa, massa tela — npasunbHo;

1N, macca, massa tela — HerpasusbHo.

MmeHa nepemMeHHbIM npuayMbiBaeT MPOrpaMMUCT, HO €CTb HECKOJSIbKO
OrpaHU4YeHWI, CBA3AHHbIX C HauMeHOBaHMeM. B kayecTBe MMEH NepeMeHHbIX HeNb3si
NCNoSb30BaTh KIOYEBbIE CroBa, KoTopble ans Python umeloT onpeaeneHHbI CMbICH

(31 cnoea nogceeumBatotca B IDLE opaHxeBbiM LBETOM):

and as assert break class continue
def del elif else except  exec
finally for from global if import
in is lambda  nonlocal not or

pass raise return try while with
yield True False None

3HayeHNs NepeMeHHbIX XPaHATCA B i4elikax onepaTnBHON NamMsTy.
Tun nepemeHHOW ornpedensieT cnocod XpaHeHus [OaHHbIX B NaMATU
KOMMNblOTEPA M AOMNYCTUMbIE Onepaunn Hag HAMMN.

Tunbl AaHHbIX
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Hassamee DO0THIICHIIC JFLOBYCTMMEIE SHFICHIN
m . int CRON b YTOAHO BONBLIKE LA b BYHOAE,
FAGHHCAZHAEM {€integars) DE3MER OTIEHHYEH ONEDETHBHON NGMATEIC
3 [EY——" float Mt 2 YHLAE C ApOOHONH YELThID
i (¢floating points) (€ NAEBE KL EH TOMKH)
F—_ str MpH3B0ABHER NOCASA0BETEALHOLT
&SLT IR CHMBOAOE M3 TEdAMULI Unicode
ra L Tref o) Unicod
TOTHY ECHM EE*QW]W False [wNowbs) uau True [(«MCTHHE )
(®hooloans)

KomaHpa npuceBanBaHuA
3HaKk = conoctaBuM B nporpaMmmMmmpoBaHunin C KoMaHaom npuceBanBaHUA.

B MOMEHT BbINOSTHEHUSA npmnceamBaHnA

>>> cel =26
cel idl:int >>>ce| - 26 + 46
id1 > 26 >>> cel

depxat ?f,peca 0OBbEKTOB MMM MOXHO CKasaTb, 4YTO
nepemMeHHble CCbIN1aloTCA Ha 006bekTbl. [NoSKOsIHHO COXpaHsAd B ronoBe 3ty moaesib, A4

ynpouieHus 6yaem roBoputb, YTO NEPEMEHHas COAEPXKUT 3HaYeHue.

| B Rae Python QoMyCKaemoh MHORECBaHHOe npucaauaaﬂuer"

danich omeparope PaeHCUTAHER 33MUCh:
a, b =0, 1 =] 0

b 1
a=Db=20 a 0

b 0

B MatemaTnyeckmx BblpaXkeHUsIX B KayecTBe onepaHgoB MOXHO MCMOofb30BaTb
uensle Yyucna (1, 4, -5) unu BewecTBeHHbIE (B NPOrpaMMUPOBaHNN UX eLle Ha3biBaloT
yucnamu ¢ nnasawowen Toukon): 4.111, -9.3. Ecnn oanH 13 onepaHOoB SABMseTCA
BELLLECTBEHHbLIM YMCIIOM, TO B pe3ynbTaTe Nony4YnTcs BeLwecTBEHHOE YUCIIO.

MpocTtble apudMeTyeckmne onepauum Hag Ymcnamm

onepaTop onucaHue
X+y CnoxeHune
X-Yy BbluntaHue
X*y YMHOXeHue
xly Henexve
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I [eneHve c okpyrneHnem BH13
*k Bo3BeneHune B cTeneHb
% OcTaTtok oT geneHuns
abs(x) Moaynbe yucna
Mpumep:

= >>>5/3

® 1.6666666666666667

" >>>5//3

= ]

= >>> 5043

= 2

B >>> 5¥G7

67762635780344027125465800054371356964111328125

>>>

anOpMTeTbI BbIMNOJTHEHUA onepauuﬁ

1)onepaumn B ckobkax;

2) BO3BEOEHME B CTEMNEHD;

3) yMHOXeHue u genexuve (B Tom vucne // n %);

4) cnoxeHue 1 Bbl4UTaHMe.

Onepaunn oguHaKoBOro NpuvopuTeTa BbINOMHAOTCS B NOPSAKE 3anMcK crieBa Hanpaeo.

Heo6X04MMO 3aKMUYUTb BCE BbipaXXeHne B CKOOKN (MepeHoC BHYTPU CKOBOK

>>> -2%%
-16

>>> -(2**4)
-16

>>> (-2)**4
16

Ecnn BblpaxeHne CrKomMm arimHHoe U He NoMeLllaeTcAa B ogHom CTpOKe,

paspeLLén).

BBoa v BbIBOA AaHHbLIX
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[na BBOAa 3HaAYeHWN NEepeMEeHHbIX C KraBuaTypbl B Mpouecce BbINOSIHEHUS
nporpamMmmbl NCNosb3yeTca PyHKUNA BBOAA
input («BBOAY):
®dopmam 3anucu pyHKyuu
<umsa_nepemeHHon> = input()
B ckobkax dyHKUMM MOXHO yKasaTb COOOLLEHWE - KOMMEHTapui K BBOAUMbIM
AaHHbIM:
a = input ("Beegute konn4yecTtso: ")
Mpun BbINONHEHMM OnepaTopa:
*  KOMMbIOTEP NEPEXOANT B PEXMUM OXNOAHUA OAHHbIX;
* nonb3oBaTenb BBOAUT C KnaBMaTypbl AaHHblE B BUAE CTPOKM CUMBOJIOB;
* N5 3aBeplLUeHMs BBOAA NOMb3oBaTeNb HaXnmaeT knasuwy Enter;
BBe[leHHas CTpoKa 3anvCbiBaeTCs B yKa3aHHY0 NepeMeEHHYH0.
Ecnu BBOOMTCA He CTpoka, a yMcno, HeobxoauMo BbINONHUTL Npeobpa3oBaHne

TMMNOB C NOMOLLbIO YHKUMI int (ons uenbix) u float (Ana BelweCcTBEHHbIX).

-~ _____ hampuwep: _ Haakpawe: _ _ _ _ _ _ _ ________
: print ("BBemuTe CJjOBO M IBa umcia:'") BeenmuTe CJIOBO M IBa uMcia:

| X = input () HOJIb

| v = int (input()) 1

|z float (input()) 2

:_print(x, y, Z) vHosi 1 2.0

MO>XHO B OQHOW CTPOKE BBECTU HECKOSIbKO 3HaYeHuin Yepea npoben. [ns atoro
nucnonesyetca  QyHkuma  split  («pacwenuTb»). 3atem  daHHble  Heobxoaumo

npe06pasoBaTb K HY>XHOMY TUMy No OTAENTbHOCTN.

Hanpumep:
r ______________________________________ |
| a, b, c = ("BBenute a,b,c uepes npobes: ").split() I
la, b, ¢ = (a), (b), (c) :
I
(print &, by ) |
Ha akpaHe:

BbiBOA AaHHbBIX U3 onepaTMBHOM NaMSATU Ha 3KpaH OCYLLEeCTBNAETCS C NOMOLLbHO
dyHKUMK BbIBOAA

print («nevatatb»):
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¢ghopmam 3anucu ¢pyHKyuU

print(<sblpaxeHune1>, <BblpaxeHne2>, ...

, <BblpakeHneN>)

* Ha 9KpaH BbIBOOATCA 3Ha4YeHUA nNepemMeHHbIX W« Bblpa)KeHVIVl, CTpPOKOBbIE

3Ha4YeHn4d BbIBOOUTCA Ha 3KpaH 0e3 KaBblYeK.

* BbiBOAMMbIE 3HAYEHUS pa3gensatoTcs Npobenom (Mo yMmonyaHuio).

* [locne BbINONHEHUS (byHKLl,I/II/I npouncxoanT aBTOMaTUYECKMI nepexoa Ha HOBYHO

CTPOKY.

Hanpumep:

print ("Macca paBHa", m, "kr");

Lnsa m=15 Ha akpaHe nosseumcs:

MaccaopaBHao15okr

30eck u Oanee cumeosiom o 0603Ha4yeH rpober.

Bmecto npobena MOXHO ucnonb3oBaTb Apyrue

pasgenuTens, ykasaBs KX Nocne croBa sep («separator»).

CMMBOJ1bI B KayecTBe

YT0o0bI y6paTb nepexog Ha HOBYHK CTPOKY MOCfie BbINOJIHEHUA oOnepaTtopa,

ncnonb3yetcsa napameTp end

HyXHbIN BapuaHT Onepatop Ha akpaHe
BblBOAa

Mo ymonyaHuio print (1, 20, 300) 10200300

bes pasgenutens print (1, 20, 300, sep="" 120300

Uepes 3anatyio w print (1, 20, 300, sep=", ") 1,020,0300
npoben

Kaxgpoe ¢ HoBoOM print (1, 20, 300, sep="\n") 1
CTPOKM 20

300

bes nepexoga Ha print (1, end="" 120
HOBYIO CTPOKY print (20)

PparmMeHT nporpammbl Ha akpaHe
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print ("{:3}{:3}{:3}".format(13, 7, 22)) 013007022
a=7 ooo/oo49
print ("{:4d}{:4d}".format(a, a*a))
a=1/3;b=1/9 000.33300.1111
print ("{:7.3f{:7.4f}".format(a, b))
a=1/3 03.333e-01
print ("{:10.3e}".format(a))

Mpumep
Hanuwwute nporpammy, KoTopas 3anpaiwumsana 6bl y nonb3oBatens:

BapuaHTt 0 PeweHue

- OO0 ("Bawwm bamunus, nms, ot4ecTso?")
a=input

- Bo3pacT ("Ckonbko Bam net?") b=input
c=input

- MecTo xuTenbcTBa ("l'ae Bbl XnBete?") |print ('Bar

print ('

'BESOMTE EallM (PaMMIIME, MMA, OTUSCTEC ')

1M M- - -

Mocne aToro BbiBOAUNA Obl TPU CTPOKN: | print (B

"BaLIJe MM;I" BeeguTe Bam daMMIM, MMA, OTUeCTECO MBaHOE MEBaH ME;HOEMq“
Cronpko EBam jeT? 15

"Baw Bo3paCT" Tme Bu xM2ETe? YCOypMICK

Bame uma MeaHoE MeBaH MEBaHOEMU
Bam eospacT 15
BH ®MEeTe B YCOCOYVPMICK

"Bbl xuBete B"

NMpumep BapunaHTa 3agaHuns

1) B pexume MHTEPAKTUBHOIO KarnbKynaTopa HanuTu 3Ha4yeHue BblpaXXeHns

51107F - 2] +.

!.-" 1 ~1| 2
2) Hannwmte nporpammy, KoTopas 3anpawwusana 6bl y nonb3oBaTens:
Nms, damunng, Bospact, MecTto xutenbcrea

- hamunuga, ums ("Bawm damunus, uma?")

- BospacT ("Ckonbko Bam net?")

- MecTo xuTenbcTBa ("I'ge Bbl Xnsete?")

Mocne atoro BbiBOAMMNA Obl TPU CTPOKMU:


https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-1/string_prog_var0.png?attredirects=0
https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-1/string_res_var0.png?attredirects=0
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"Bawwm pamunug, nma"
"Bawu Bo3pact"

"Bbl xuBeTe B"
Bbi8o0b1 u npedrioxeHusi o npodesriaHHoU pabome

CodepxxaHue omyema:

1. HanmeHoBaHWe NpakTUYECKOro 3aHATHUS;

2. Llenb 3aHatus;

3. OT4yeT O BLINOMHEHMM Ha KaxAbl aTtan pasgena «CoaepkaHue M Nopsaok
BbIMNOSTHEHUS 3a4aHNA»;

4. CrnnMcok ncnonb3yembiX MICTOYHUKOB;

5. BbiBOAbI 1 NpeanoXeHus;

6. [lata n nognuck KypcaHTa 1 npenogasartens.

Bonpocbi 0nsi camonposepku

1.Kak B 4a3bike Python HasbiBalOTCA ykasaHWs KOMMbHOTEpPY, onpeaenstouime,
Kakue onepaumn BbINOSTHAT KOMMbOTEP Hag AaHHbIMN?

2.0npegennte nopsigoK BbINOMHEHMS OMepaunin B YKas3aHHOW WHCTPYKUNN?
a=3-5%*4 * (-3 + 2)

3. CumBon # B Python ob6o3Havaer ...
4.345, 6.8, KMPK - ... TMnNbl AaHHbIX.

5.DyHKums input() — npegHasHaveHa ons ...
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MNMpakTnyeckoe 3aHaTMe N2 25 OnepaTtop npucBauBaHusa. MaTemaTun4yeckue
onepauuu ¢ LenbIMU U BeleCTBEHHbIMU YUCiaMu.

Llenb 3aHsmus:
1. M3yunTb OCHOBHble MaTeMaTunyeckne onepauumsamm B Python;

2. YMeTb nucatb KoAbl NporpamMm Ans pelleHns MmateMaTuyecknx 3agau;
3. ®opmumposatb OK 01, OK 02.

UcxoOHble Mamepuarbl: TEOPETUYECKNA MaTepuan, nporpamma Python
UcxoOHble OaHHble:
Manka Ha PC «[lNpaktudeckoe 3aHaTHe Ne25 2 cemecTp» C TEOPETUYECKUM
MaTepuanom rno TeMe 1 BONpochl Ans 06CyKaeHus.
CodeprxkaHue u rnopsiOoK 8bIrnosIHeHUs1 3adaHusi:

1.06y4vatoLime AOMKHbI N3y4nUTb TEOPETUYECKYHO YaCTb NPAKTUYECKOrO 3aHATUS
2. OByvarolme OOMKHbI OTBETUTb Ha BOMPOCHI W BbINOMHUTE 3aJaHUsA Mo

BapuaHTam..

TeopeTuyeckas 4yacTb

Asbik Python, Gnaropgaps Hanuuuioo OrpomMHoro konudectsa 6ubnuortek Ons
pelWeHna pasHOro poAa BbIMUCAUTENbHLIX 3aday, CErogHs SABNAETCA KOHKYPEHTOM
TakMMm naketam kak Matlab n Octave. 3anylieHHbI B MHTEPAKTMBHOM PEXUME, OH,
drakTnyecku, NpespaLlaeTCca B MOLLHbIN KarnbKynsaTop.

3apaHua AnA caMoCToATEeNIbHOU paboThbl

3apaHue Ne1

Paccuntante Ha kanbkynstope Python

T 1 ] -
.95 =] —— | = - L P = I 5 ______
L 20 00
2.75 107 . COhmmreen: G5 _842
143 5 T
M1 0,198 53 3 _3 -
6,7 ———+10 - =036-107", Omeem: 1596
L T+5,04 J
. AT )
[ (0,079 _3 | | —0s 1
i 13 —61-107 <04 :i e? =15 L Omeem: 0,49
_ 3
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OTtBeTbl gaHbl Ans TOro, 4tobbl Bbl y6ep,|/|n|/|0b B MpaBWUIIbHOCTKN BalUUNX

[AEeNCTBMI B CUCTEME MPOrpaMMUPOBAHMSI.

B aTOM npakTnyeckom 3aHATUM pedb nonaet o6 apudmeTmyeckmx onepauusix,
AOCTYMHbIX B AaHHOM s3blke. ApumeTmyeckme onepauumn U3yydmm MpUMEHUTESNBHO K
yucnam.

Ecnv B kayecTBe onepaHOoOB HEKOTOPOro apudMETUMYECKOrO BblpaXeHus
MCNONb3YITCA TOMbKO Lenble 4ucna, To pes3ynbTaT Toxe OygeT uenoe 4ucno.
WMcknoyeHnem saBnsieTca  onepauust  gerieHusi, pesynbTatoM  KOTOpOW sBRsieTcs
BellecTBeHHoe u4ucro. [lpu COBMECTHOM  MCMNOSIb30BAHUM  LIESTOYUCIIEHHBIX W
BELLECTBEHHbIX NEPEMEHHbIX, pe3ynbTaT byaeT BelleCTBEHHbIM.

Lenble uncna (int)

Uucna B Python 3 nopgepxuBatoT Habop cambiX OObIYHBIX MaTeMaTU4eCKnx

onepaumn:

X+y CnoxeHne

X-y BbluntaHue

X*y YMHOXEHWe

xly HeneHne

x Iy lMonyyeHune uenon YyactTu OT AeneHuns

X%y OcTaTtok oT AeneHus

-X CwmeHa 3Haka yucna

abs(x) Moaynb yucna

divmod(x, y) Mapa (x//'y, x % y)

X **y BoaBegeHue B cTeneHb

pow(X, Y[, z]) X : Yucno, koTopoe TpebyeTcs BO3BECTU B CTEMEHb.
y : Yucno, sBngoweeca CTeneHbi, B KOTOPYK HYXXHO
BO3BECTW NepBblv apryMeHT. Ecnv uncno otpuuarensHoe
nnn ogHo 13 yucen "x" unn "y" He uenble, TO aprymMeHT
"z" He NPUHUMaeTCH.
z : Yucno, Ha koTopoe TpebyeTcsa Npom3BeCTU AeneHve
no moaynt. Ecnn yncno ykasaHo, oxugaertcs, 4to "x" u
"y" NONOXWTESTbHLI 1 UMEKT T int.

I'Ipumep npuMeHeHuA Bbille ONMUCaHHbIX onepauwﬁ Hag uernbiMy Yncnamum
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x:
y:
z:
Xty

xhy

x5V
—y=

Il b2 (R

X-y =

'y =
x//y = 2

-5
abs (—-x)
divmod (x,Vv
xhEky = 25

rowl(x,v,z) = 1

=5
)

2.5

= (2, 1)

BewecTtBeHHble yucna (float)

BellecTBeHHblE YMCna NOAAEPKMBAIOT TE XXe onepauun, 4To u uenble. OgHako

(M3-3a nNpeacTaBneHUs Yncen B KOMMbOTEPE) BELLECTBEHHbIE YMCra HETOYHbI, U 3TO

MOXeT NPpUBECTU K owmbkam.

I'Ipumep npnMeHeHnsa BblleONMUCaHHbLIX onepauuﬁ Haa BelWweCTBEeHHbIMU

yucnamm

po 5.5

y 2.3

®t+y = 7.8

-V 3.2

x*y = 12.645999999599939599
x/y = 2.3913043478260874
x//y = 2.0

x5y = 0.59000000000000004
-x= -5.5

abs(—-x) = 5.5
divmod(x,v) = (2.0, 0.%000000000000004)

X¥*y = 50.44686540422545%

I'Ipumep cocCTaBlieHunA nporpamMm ansa peweHusn MaTeMaTU4eCKon 3agavu

3agaeTcss CTOMMOCTb OOQHOW KHUTMM M KONUYECTBO NOKynaembIX KHWUT. Hanucatb

nporpamMmmy BblMUCIIEHUNA CTOMMOCTU NOKYMNKN C BbIBOOOM Ha 3KpPaH.

[onucatb B nporpammy onepaTopbl MpUCBavMBaHUSl, KOTOpble MO3BONUAM Obl

NPoOCyMMMNpoOBaTb HECKOJIbKO 3HAa4YEHUN CTOMMOCTHU MOKYMKN



https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-2/ex_math1.png?attredirects=0
https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-2/ex_math2.png?attredirects=0
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P

L& 333.py - CfUsers/user/AppData/Local/Pro... E@

File Edit Format PRun Options Window Help

cena=int (input ("CToMMOCTE OOHOHM HHEMIDM ")) -
k= int {input (" BEeoMTe KOMMUESCTES "))

summa= cena*k

print{ " Cyrddqa DoRVOEKM=", Summs) c

SUMMa=Srnma + S unma
SUMMa=Srnma + S unma
print ([(summs)

-

Lm:& Cok0

PelwweHne

Eile Edit Shell Debug Options Window Help

L1514 32 bit (Intel)] on win32

.
oo g

37-32/333.py =
CTOMMOCTE OOHOM KHWMIM 5
BEEOMTE KOJIMIECTEC 6
Cyrma norynem= 30

1z0

3> |

Python 3.7.0 (v3.7.0:1bf9cc5093, Jun 27 2018, 04:06:47) [MSC v

Type "copyright™, "credits™ or "license ()" for more informatio

== RESTLRT: C:/Users/user/LppData/Local/Programs,/Python/Python

| & Python 3.7.0 Shell [roe][-El| (S

-~

Ln:9 Col: 4

MpuMepHLIN BapuaHT 3agaHus.

1. CoctaButb nporpamMmmMmy, MeHAKLYH MeCTaMn 3Ha4YeHNA OBYX NEepeMeHHbIX

2. CocTtaButb nporpamMmmMmy Ana BblHnUCneHud nnowaan TpeyrorfibHMKa rno n3BeCTHbIiM

OJMMHaM ero CTopoH.

®opmyna lepoHa: S = \/p (p—a) - (p—>b) - (p—rc)

Bbi80o0bi u npedrnioxeHusi o rnpodesiaHHoU pabome

CodepxaHue omyema:
1. HaumeHoBaHMe NpakTU4ECKOro 3aHATUS;
2. Uenb 3aHaTus;

3. BapwuaHT 3agaHus;

4. OT4YeT O BbLINOMNHEHUN Ha Kaxabl aTan pasgena «CoaepxaHue n NOpsiAoK

BbINOJIHEHUA 3adaHNA,
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5.
6.
7.

Cnncok ncnonb3yemMbiX UCTOYHUKOB;
BbiBOObI M NpeanoXxeHus;

[aTta n nognucb KypCaHTa U npenogaBaTtesid,

Bonipochbi 05151 caMornpo8epKu

1

a b~ W N

Mepeuncnute matemaTnyeckme onepauumn ons uenbix Ynucen.
Onepauunsa 46%10 — aTo

Onepauunsa 3**4 - 310

UTto nonyyaeTtcs B pesynbTaTe BbiNONHeHUs onepaunn divmod(X, y)

[aH ko nporpaMmmbl:
x=1
x=4

print x,x

Uto B pesynbTaTte paboThbl NporpaMmbl NOSBUTCS Ha 3KpaHe?

6 Kak Hago nameHuTb nporpamMmmy Bbllle, 4YTOObI nepBoe 4Yncrio He TepFIJ'IOCb?

7

Bo3MOXHO N B MateMaTuke Takoe paBeHCTBO?
x=x+1

Kakoii cmbicn onepaTopa x=x+1 B nporpamMmnpoBaHun?
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MpakTuyeckoe 3aHATUE Ne
moaynb math.

Llenb 3aHsmus:

26 CranpapTtHble dyHKUMM. MaTemaTuyeckum

1. V3yunTb ctaHaapTHble pyHKumm B Python;

Mo3HaKoMUTbLCS ¢ PYHKUMSIMM MaTeMaTuyeckoro mogaynsi math;

2
3. YMeTb nucaTtb Kogbl NporpaMmm Afis pacyeta MmateMaTndeckux yHKLUNK;
4

dopmmposatb OK 01, OK 02.

UcxoOHble Mamepuarbl: TEOPETUYECKNA MaTepuan, nporpamma Python

cx0o0HbIe OaHHbIe:

Manka Ha PC «[lNpaktudeckoe 3aHaTHe Ne26 2 cemecTp» C TEOPETUYECKUM
MaTtepuanom no Teme 1 BONpocChkl st 06CyxaeHus.

CodepixaHue u rnopsiOoK 8bIrnosIHeHUsI 3adaHusi:

1.06y4atoLme OOMKHbI N3YYNTb TEOPETUYECKYO YaCTb NPaKTUYECKOro 3aHATHSA

2. Obyyatlolme OOMKHbI OTBETUTL Ha BOMPOCHI U BbINOMHUTL 3adaHus No

BapuaHTaMm..

TeopeTuyeckas 4yacTb

BonbWNHCTBO CcTaHOapTHbIX YHKUMA fA3blka Python pas3butbl Ha rpynnbl no

Ha3Ha4YeHWo, Kaxgasi rpynna sanucaHa B OTAeSNlbHOM dhainne, KOTOopbl HasbliBaeTcA

MoAynem.

K npuMmepy, Bbl Hanucanm HECKOJIbKO TMOJ1IE3HbIX (byHKLI,VIVI, KOTOpble 4acCTo

ncnonb3yete B CBOMX nporpammax. Ytobbl kK HUM BbICTpO obpallaTbes, ygobHO BCe 3Tn

dOYHKLMM NOMECTUTb B OTAENbHbIN ddans 1 3arpyxaTb UX OTTyAa.

Mpumep

1. Cospgante coGCTBEHHbIE OYHKLUWM ANs BbIYUCINEHUS CNEAYLWUX BblpaXkeHWit

X4 + 4x

PelwweHne

y4+4X

L 333.py - Ci/Users/user/AppDa... E@
File Edit Options  Window
Help

Format Run

funk (argum) : o
(argum**4+4**argum)

m

Ln:4 Col:0

L& 333.py - G/Users/user/AppDa... EI@
File Edit Window
Help

Format Run Options

funk (arguml, argum?) : &
{argum?**44+4**arguml ) P

—

Lm: 2 Col31
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L# Python 370 Shell =l ]
File Edit Shell Debug Options Window Help
Python 3.7.0 (v3.7.0:1bf%cc5093, Jun 27 2018, 04:06:47) [M5C v.1914 32 bit (Inte +
1)] on win32
Type "copyright™, "credits"™ or "license()" for more information.
>
== RESTART: C:/Users/user/AppData/Local/Programs/Python/Python37-32/333.py =
»»> funk(5)
1649 =
o d
== RESTART: C:/Users/user/AppData/Local/Programs/Python/Python3T-32/333.py =
»»> funk (2) o
- HKUMIA U Ha oynamu. Ans
bS5
== RESTART: C:/Users/user/AppData/Local/Programs/Python/Python37-32/333.py = -
555 fank(3) Oopble HaXo[ moayne, ero
145
>>> - )bl import:

Ln:19 Col4

bubnuoTteka (Mmoaynb) math

B crangapTtHyto noctaBky Python Bxogut 6ubnuoteka math, B koTOpoOMn

coaepXXNTcq OonbLIoe KONMM4YecTBO 4acTo MCnoJib3yeMblX MaTeMaTU4eCKmnx (byHKLlVIVI.

[ns paboTbl C 4aHHLIM MOAYNEM ero NnpeaBapuTenbHO HY>KHO MMMOPTUPOBATD.

| # nmomkJsouaeM Bce QYHKUMM M3 MOIOyJid math

File Edit Fermat BRun Opticns Window Help

1mport math

from math import *

T from math import + T TTTTTTTT
>>> math.sqrt(9)
3.0
>>>
PaccmoTpum Hanbornee 4yacto ncnonb3lyemble hyHKLMu moayna math
math.ceil(x) Bosspaluaet 6nwkanwee Lenoe yicno bonbluee, 4em X

math.fabs(x)

BosBpallaeT abCcontoTHOe 3HaYeHne Yncna X

math.factorial(x)

Beluncnsaet cakropuman x

math.floor(x)

BosBpaluaet 6nwkaniiee Lenoe YNCrno MeHbLUEE, YeM X

math.exp(x)

Bbluncnger e**x

math.log2(x)

Jlorapnudm no ocHoBaHwuio 2

math.log10(x)

Jlorapndm no ocHosaHmo 10

math.log(x[, base])

Mo ymonuaHuo BblMMCASAET florapudmM MO OCHOBAHMIO €, AOMONMHUTENBHO
MOXHO yKa3aTb OCHOBaHue rnorapudpma

math.pow(X, y)

BbluncnsaeT s3HayeHue X B CTENEHN Yy

math.sqrt(x)

KopeHb kBagpaTHbIN OT X

Mpumep npuMeHeHUs BbilleonNUCaHHbIX (PYHKUUNA Hap Yncrnamm
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B nporpamme onpeneneHbl 4 nepeMeHHble - a, b, ¢, d, Kaxgaa M3 KOTOpbIX
aBnsaeTca NMBo uenbiM YNCrnom, NMbo BeLeCTBEHHbIM, MMBO OoTpuUaTenbHbIM.

KomaHngon print() BbIBOOUTCA 3HA4YeHWE Kaxaou NepeMeHHOW Ha 9dKpaH npu
BbINOSIHEHUWN NPOrPaMMBbI.

B nepemeHHyto z nomelLaeTcs pesynbTaT BbiNONHEHUS pyHKUMK Mogyns math.

3atem komaHgowm print() BbIBOAUTCS COObLLEHNE B BUAE MCMOMb3YEMOWN (OYHKLNN

N eé aprymeHTa u pesynbtaT €€ BbINOMHEHUS.

o Python 3.4.1: puthon.py - C:\Documents and Settings\Student\Paboumi ctoalputhon. py

File Edit Format Run  Options  Windows Help

import math -~
=10

kh=-5

c=4.3

d=3

princ('a =',a)

print ('k LB

print{'c =',c)

print('d =',d)

z=math.ceil (a)

print ('math.ceil (', c,'] =',2)

z=math.fahs (h)

print ('math.fak=("',b,'] =',2)

z=math.factorial (a)

print ('math.factorial (', a,'] =',=

z=math.floor [c)

print ('math.floor(',c,') =',2

z=math.exp (k)

print ('math.expi'b,'1l =',2]

z=math.logs (a)

print ('math.logz (', a,"'] =',zﬂ

z=math.logll(a)

print ('math.loglO(',a,') =',2

z=math.log(d, a) |
print ('math.logl',d,',';a,'] =',z=

z=math.powia,d)

print ('math.pow(' &, ',"',;d4,'] =',2

z=math.sgrt (a)

print ('math.sgroc (', a,')] =',2) |

Ln: 21 |Cal: 29

Mpumep nporpammbl Ha Python
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¥ Python 3.4.1 Shell

File Edit sShell Cebug Options  Windows Help

Python 3.4.1 (v3.4.1:c0e3lle0l0fc, May 15 2014, 10:38:22) [M3C w.1e00 32 hitc _J
[Intel)] on win3a

Type "copyright™, "credits"™ or "license ()" for more information.
4 E=============================== RESTART ================================

math.ceil| 4.3 ] = 10

wath.fabs({ -5 ) = 5.0

math.factorial( 10 ) = 3623800
wath.floor( 4.3 1 = 4

wath.exp( -5 | = 0.006737946999035467
wath.logz [ 10 ) = 3.32192809458573 02
wath.loglOf 10 ) = 1.0
wath.log( 3 , 10 ) = 0.477121=25471966244
wath.pow({ 10 , 3 ] i0oo.o

wath.sgrt| 10 ) = 3.1622776601633795

[/

Lr: 19 Cal: 4

PesynbTaT BbINONHEHMS NPOrpaMMbl C IPUMEHEHEM YHKUMIA Moaynst math

TpuroHomeTpuyeckue chyHkuum moayna math

math.cos(x) BosepawiaeT cos umcna X
math.sin(x) Bosspaluaet sin ynucna X
math.tan(x) Bosspaluaert tan umncna X
math.acos(x) BosBspaluaet acos umcna X
math.asin(x) BosBepaliaet asin yncna X
math.atan(x) BosBepalyaet atan ymicna X

Mpumep NnpumeHeHUsA BbileoNUCcaHHbIX (PYHKLUI HA[ YuMcnamm

B nporpamme onpepeneHa nepemMeHHas x, cogepxallas Leroe Yncro.
3HayeHne nepemMeHHoON BbIBOAMTCS KoMaHZow print() Ha akpaH.

B nepemeHHyl0 z nomelaeTcs pesynbTaT BbINOMHEHUS TPUTOHOMETPUYECKOM

dyHKUMn moaynsa math.
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3atrem komaHgown print() BbiBOOUTCSA cooOLleHWMe B BMOE MCMNOSb3YyEMOWN

(*)yHKLl,I/II/I neé aprymMeHTa u pesynbTtaTt €€ BbIMNOSTHEHUS.

E Python 3.4.1: puthon. py - C:\Documents and Settings\Student\Paboumi croakputhon. py |Z||E|E|
File Edit Format Run Options  Windows Help

import math =i
x=1
print ('x =',x)

z=math.cos (x)
print ('math.cos(',=x,"'] =',2]

z=math.sin(x)
print ('wmath.sin(',=x,"'] =',=2]

z=math.tan(x)
print {'mwath.tan(',x,'] =',2]

z=math.acos (X))
print ('wath.acos(',x,'] =',2]

z=math.asin(x)
print ('math.asin(',x,'] =',2)

z=math.atan(x) —
print ('math.atan(',x, || =',z) ﬂ

Lm: 21 |Col: 22

Mpumep nporpamMmbl C UCNOSIb30BAHNEM TPUTOHOMETPUYECKUX (PYHKLMA MOOyNA

math

¥ Python 3.4.1 Shell =13
File Edit Shell Debug Options Windows Help

Python 3.4.1 (v3i.4.1:c0e311e010fc, May 185 2014, 10:35:22) [M3C w.1600 32 bit (InJ
tel]] on winiz

Type "copyright™, "oeredits™ or "license ()™ for more informatioh.
»r> S=====s=s==sss=ss================== HREJTART =============s=====s=s============
03
®x =1
math.cos{ 1 ) = 0.5403023058651395
math.sin({ 1 1} = 0.8414709848078965
math.can({ 1 1 = 1.5574077246549023
math.acos( 1 ) = 0.0
math.asin( 1 ) = 1.5707963267348966
math.atan( 1 ) = 0.7853951633974453
s |
hd
Lm: 12 Col: 4
PesyanaT BbINMOJTHEHUNA nporpamMmmbl C npuMeHeHnem

TPUroOHOMETPUYECKUX PYHKUUM Moayna math
KoHcTaHTbI:
e« math.pi - yncno Pi.

e math.e - ynucno e (kcrnoHeHTa).


https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-2/sincos.png?attredirects=0
https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-2/sincos_result.png?attredirects=0
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Mpumep

Hanuwwnte nporpammy, koTopasa Obl BbluMcnana 3agaHHOe apudmeTudeckoe
BblpaXXeHue npu 3afaHHbiX MnepeMeHHbIX. BBoa nepemMeHHbIX OCyLecTBAseTcs C
KnaesuaTtypbl. BolBeCTu pesynbTaTt ¢ 2-Ma 3Hakamu nocre 3ansitoun.

NMpumep BapmnaHTa 3agaHus

9t 4+ 10 cos(x)
= *
vVt — |sin(?)]

x=10; t=1

PeweHue

CHavana vmnopTtupyem mogynb math. [Ons aTtoro BOCNonb3yemcsi KOMaHOowu
importmath.

3artem cneayeT BBECTM 3HAYEHUSI ABYX NEPEMEHHbIX LIenoro tmna x u t.

[na BBOAA AaHHbLIX UCMOMb3yeTcs koMaHda input, HO Tak Kak B YCIOBUW AaHbl
Lenble Yynucna, To HY)KHO CHavana onpegennTb TN nepemeHHbIx: x=int(), t=int().

OnpegpenvB TN NEpPEMEHHbIX, cregyeT WX BBECTWU, AN 3TOro B CKOBKax
KOMaHapl int() Hy>XHO HanucaTb komaHay input().

[Onsa nepemeHHOM X 3aTO BbIMMAAMT Tak: Xx=int(input("coobweHne npwu BBOAE
3HayeHus")).

[ns nepemeHHon t aHanornyHo: t=int(input("coobweHne npn BBOAE 3Ha4YeHNS")).

Cnegylowun war - 3To cocTaBfieHMe apupMeTUHeCKoro BblpaXKeHusl, pesynbstar
KOTOPOro NOMECTMM B NEPEMEHHYIO Z.

CHavana COCTaBMM yncnuTens. Beirnagetb OH Oynet Tak:
9*math.pi*t+10*math.cos(x).

3aTeM Hy)XHO COCTaBUTb 3HaMeHaTenb, Npyu 3TOM 06paTM BHUMAHWE Ha TO, YTO
YUCNUTENb OENUTCS Ha 3HaMeHaTenNb, MNO3TOMY W YMCNUTENb, U 3HAMEeHaTeNb HYXXHO
NOMECTUTb B CKOOKM (), @ MeXay HUMM HanucaTb 3HaK AeneHns /.

Boirmagete 310 6yger Tak:  (9*math.pi*t+10*math.cos(x))/(math.sqrt(t)-
math.fabs(math.sin(t))).

MocnegHum warom SBNAETCS yMHOXeHWE ApoOu Ha 3KCMOHEHTY B CTEMEHM X.

Tak kKak ymMHOXaeTca BcA [poOb, TO crneagyeTr COCTaBfEHHOE BblpaXkeHue

NMOMeCTUTb B CKOBKM (), @ y»ke NoToM HanucaTtb pyHkumio math.pow(math.e,x).



https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-2/lab2_example.png?attredirects=0

MO-26 02 06-O0[1.08.M3 KMPK BIrAP® ®I'BOY BO «KI'TY»

NHOPOPMATUKA | C.184/295

B pesynbTaTte BbipaxeHue 6yaeT 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 cocTaBneHUn [aHHOINO BbIpaXeHust cnefgyet obpaTuTb BHMMaHME Ha
KONMMYECTBO OTKPbIBAIOLLMXCA N 3aKPbIBAKOLLMXCS CKOOOK.

KomaHgon print() BbiBegeM 3HadeHue nepemMeHHon, oTdopmaTnpoBaB €ero
komaHgoun format.

Cam hopmart 3anucbiBaeTcs B anoctpodax B purypHbix ckobkax {}.

B 3apave TpebyeTcsa BbIBECTM YMCNO C ABYMSI 3HaKaMu nocne 3ansToun, 3Ha4uT
BMA popmata GyaeT BbIrnsaeTb crieayowmnm obpasom: {0:.2f}, rae 2 - 370 KONMYECTBO
3HaKoB nocne 3ansaton, a f ykasbiBaeT Ha TO, 4YTO hoOpMaTMpyeTCs BELEeCTBEHHOE
yucno. MNpn aTOM nepen 2 HyXXHO NOCTaBUTb TOYKY, YKa3aB TEM CaMbiM Ha TO, 4TO

dhopMaTupyeM MMeHHO ApobHYyto YacTb Yncna.

E:. example_math_var0.py - C:/Users/maxim/Desktop/Python/example_math_var0.py (3.7.1)

File Edit Format Run Options Window Help

import math
¥x=int (input ("Beemnre nepemeHHyn x:"))
t=int (input ("Bremnre nepemenHywo t:"))

z=((9*math.pi*t+10*math.cos (%)) / (math.sqgrt (t) -math.fabs (math.sin(t)))) *math.pow (math.e, x)

print("z = |{O: 2fl".format(z))

PesynbTar

B Python 3.7.1 Shel
File Edit Shell Debug Opticns Window Help

Python 3.7.1 (v3.7.1:260ecZ2c36a,
1)] on win32

Type "help™, "copyright", "credit
>>>

======== RESTART: C:/Users/maxim/
BEennMTe NepeMeHHyD X:10

BEemnTe HepeMeHHYD Lil

z = 2762e35.71

>>> |

Bbi16800nbI u npednoxeHus o npodenaHHouU pabome

CodepxaHue omyema:

8 HawnmeHoBaHue NPakKTN4YeCKOro 3aHATUA,


https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-2/lab2_example_prog.png?attredirects=0
https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-2/lab2_example_res.png?attredirects=0
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9 LUenb 3aHaTus;

10 BapwuaHT 3agaHus;

11 OT4yeT O BbINOMHEHUM Ha Kaxabl aTan pasgena «CopepxaHue M NOpsaoK
BbIMOMNMHEHUS 3a4aHNSAY;

12 Cnncok Ucnonb3yeMbiX MCTOYHUKOB;

13 BbIBOAbBI 1 NpeanoxeHus;

14 [ata n nognucb KypcaHTa u npenogasaTens;

Bonpocbi 0nsi camonposepku
1 MNMepeuncnute maTeMmaTnyeckne onepaumm ans uenbix Yncen.
2 lNepeumncnute YyacTo mucnonb3yemble PyHKLMM Moayns math.
3 MNepeyncnute TpuroHoMeTpudeckue yHKUMM moayns math.
4 Kak cosgaTtb CBOKO COBCTBEHHYHO (DYHKLNIO?
Mpaktnyeckoe 3aHATME Ne 27 TlOHATME NOrMYeCKUX BbIPAXEHUN U
onepauuin. Tabnmua MICTUHHOCTMW.
Lenb 3aHsmus:
1. lNMo3HAaKOMUTBLCA C NOTMYECKUMUN BbIPpaXXEHNAMM U ONepaLnsaMu;
2. OcBOUTbL KOMBMHALMIO NTIOrMYECKUX BbICKa3biBaHWN,
3. YMmeTb npeacraensaTtb B BUuAe Tabnmubl UICTUHHOCTU KOMOMHALMW NOrMYeCcKuX
BbICKa3bIBaHWUN.
4. ®opmmposaTtb OK 01, OK 02.

UcxoOHble OaHHbIe: TeopeTndecknin matepuan, nporpamma Python

UcxoOHble OaHHbIE:
Manka Ha PC «[lNpaktudeckoe 3aHaTUe Ne27 2 cemecTp» C TeOpeTUYECKUM
MaTepuanom rno TeMe 1 BONpoChl A5 06CyKaeHs.
CodepxxaHue u nopsiOoK 8bINMOMHEHUS 3a0aHus:

1.06y4vatoLime AOMKHbI N3y4nUTb TEOPETUYECKYIO YacTb NPAKTUYECKOrO 3aHATUSA
2. OByvaroLwmne O0MKHbI OTBETUTb Ha BOMPOCHI U BbINONHUTDE 3agaHUsA no

BapuaHTaMm..

TeopeTnyeckasn 4yacTb
Jlornyeckoe BblpaXeHne — KOHCTPYKUUSA A3blka NporpaMMupoBaHuns, pesynbtatomM

BbI4YUNCIIEHNA KOTOpOVI ABNAEeTCA «KUCTUHa» UINN «KIOXb».



https://ru.wikipedia.org/wiki/%D0%AF%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
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Ecnu 370 Bblpa)keHne NCTUHHO, TO BbINOSTHAOTCA UHCTPYKLUMK, onpeaensemMble JaHHbIM
ornepatopom. BeipaxeHune aBNseTcss UCTUHHBLIM, €CIN €ro pe3ynbTaToM SBNseTcs
4YUCIO HE paBHOE HyI, HenycTon 06bekT, NMbo normdeckoe True.

Yncnosble U CTPOKOBbIE BENUYMHBI MOXHO cpaBHuBaTb. B Python ons atoro ectb

cneaywoume onepauumn cpaBHEeHNS:

Bonbwe

AV

MeHbLwe

Vv

Bonsuwe nnun pasHo

MeHbLwe nnm pasHo

A
non

Pas+Ho

He pasHo

B MHTEPaKTUBHOM peXnmMe MOXXHO CpaBHMUBATb Yncna:

>>>6>5 Python Bo3BpalaeT
True True (McTuHa == 1), Koraa cpaBHeHMe BepHoe
>>>7<1 ——
I False (/loxkb == 0) , KOraa cpaBHeHWe HeBepHoe
False . True u False oTHOCATCA K Nornyeckomy (bynesomy) Tmuny
>>>7==7 #He nytanute ==u= naHHbIX bool.
True
>>>71=7
False

Jlormyecknm BbiCKa3biBaHMEM (I'Ipe}J,I/lKaTOM- 3TO NOHATUE MOXHO NOCMOTPETb 34eCb

http://book.kbsu.ru/theory/chapter5/1 5 1.html ) 6ygem HasbiBaTh ntoboe

NnoBeCTBOBATENIbHOE NPEANoXeHMNE, B OTHOLLEHMM KOTOPOro MOXHO OAHO3HAYHO
CKasaTb, UICTUHHO OHO UIN FNTOXHO.

Hanpumep, Bbicka3biBaHUE: «6 — 4yeTHOe Yncnoy». ICTUHHO unu noxHo? O4yeBnaHo,
YTO UCTMHHO. A BbiCKa3blBaHMe: «6 6onblie 19» BbickadbiBaHME NTOXHO.
BbickasbiBaHUSA MOXXHO KOMOMHMpoBaTh. BbickasbiBaHua «[leTpoB — Bpay», «lleTpoB —
LIaxmMaTuUCT» MOXHO 0O6beanHATb ¢ nomMoLLbio cBasok U, UJTA.

«MeTpoB — Bpay M waxmaTtnucT». AT0 BbiCKasbiBaHWE UCTUHHO, ecnin OBA
BbiCKa3sbiBaHUA «[leTpoB — Bpau» U «[MeTpoB — lwaxmaTucT» SBASTCA UCTUHHBIMW.
«MeTpoB — Bpay UJTN waxmaTtmucty. OT0 BbiCKasbiBaHNE UCTUHHO, €CITM UCTUHHBLIM
asnaetca OOQHO N3 Bbicka3biBaHum «[leTpoB — Bpayd» UJTN «lMeTpoB — waxmaTucT».
Kak aTo ucnonbayetcsa B Python? PaccmoTtpum npumep kombrHaumi 13
BbICKa3blBaAHWUN:

>>> 254
False
>>>45>3
True
>>> 2>4 and 45>3 # kombuHauus False and (M1) True BepHer False False
False
>>> 2>4 or 45>3# kombuHauua False or (U/1U) True BepHeT True
True


http://book.kbsu.ru/theory/chapter5/1_5_1.html
http://book.kbsu.ru/theory/chapter5/1_5_1.html
http://book.kbsu.ru/theory/chapter5/1_5_1.html
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Bce, 410 MbI CKasanmu npo KOMOMHAUUIO JIOTMYECKUX BbICKa3blBaHUA, MOXHO

obbeanHUTL 1 NpeacTaBnUTb B BUAe Tabnuubl MICTUHHOCTKY, rae 0 — False, a 1 — True.

> v

o o o L ]
O 1 O -1
1 O o 1
1 1 | |

Ana  Python WUCTUHHBIM  MNX  NOXHBLIM  MOXET OblTb He TONbKO Jlornyeckoe
BbICKa3blBaHWe, HO N 06BbeKT. Tak, 4To e Takoe nctuHa B Python?

B Python nto6oe uncno, He paBHOE HyIIO, UM HENYCTON OOBLEKT MHTEpNpeTupyeTcs
KaK UCTUHA.

Uucna, paBHble Hymw, NOycTble O0O0bekTbl W cneumanbHbln  06bekT  None

MHTEPNPETUPYIOTCA KaK JTOXKb.

PaccmoTtpum npumep:
>>>“'and 2
« « # False and True

>>>“'or2
2 # False or True
>>>

Mbl BbInONHUNKM nornveckyto onepauuto and (M) ana asyx o6bEKTOB: NyCTOro
CTPOKOBOro o6bekTa (OH ByaeT NOXKHbIM) U HEHYNEBOro YncroBoro obbvekta (oH byget
NCTUHHBbIM). B ntore Python BepHyn Ham nyctomn cTpokoBbi 06bekT. B yem TyT aeno?
3aTtem Mbl BbINOAHUNKW aHanorndHo onepauuto or (U1N). B pesynbTate nonyyunnm
yncrnoson o6bEKT. byaem pasbupaTbes.

Y Python ecTb Tpu nornyeckunx oneparopa and, or, not. not U3 HUX cambln NPOCTOM:

>>>y = 6>8 Pe3ynbTaTom NpUMMeHeHUsi NIorMyeckoro oneparopa not (HE)
>>I> y npousonaeT OTpuULIaHWE onepaHaa, T.e. eCrn onepaHz, UCTUHHBIN, To not
False

>>> not y BEPHET — MOXb, €CN NOXHbIA, TO — UCTUHY.

True Nornyeckuin onepatop and (M) sepHeT True (McTuHy) unm False
>>> not None

True (NoXb), ecnu ero onepaxaamu SBMNATCA NOrMYEcKNe BbiCKasblBaHUS.

>>>I not 2 Ecrm onepangamu onepatopa and sBRASOTCS O6bLEKTbl, TO B
False

pesynbtate Python BepHeT 06beKT:
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MocmoTpum Ha cTtonbey and Tabnuubl MICTUHHOCTK. Kakasa 3akoHoMepHOCTb? Ecnn
cpeau onepaHaos (X,Y) eCTb NOXHbIN, TO NONYYNUM FIOKHOE 3HAaYEeHME, HO BMECTO
NOXHOro 3Ha4YeHus ansa onepaHaoB-o06bekToB Python Bo3BpalLaeT NepBbi NOXHbIN
ornepaHa, BCTPETUBLLMINCA B BblpaXXeHuu, 1 ganblue Bbluncnenust HE npomnssogut. 310
Ha3blBaeTCs BblYMCIIEHMEM NO KopoTKon cxeme. Ecnn Python He yaaetca HanTtu

NOXHbIN 00bEKT-ONepaHa, TO OH BO3BpaLLaeT KpanHUin NpaBbl onepaHs.

>>> 0 and 3 # BepHeT NnepBbIi N0XKHbIN 06bEKT-onepaHA, XY

0 O o o o
>>> 5 and 4 # BepHeT KpaiiHuiA NnpaBblii 06bEKT- onepaHa, o1 o T
4 1 O (0] 1
>55> 1 1 1 1

Nornyeckme BblpaxxeHUst MOXHO KOMOMHNPOBATb:

>>>1+3>7  # npuopuTert + BbiLle, Yem >
False
>>> (1+3) > 7 # cKobKM cnocob6CTBYIOT HArNAAHOCTU U U36aBAAIOT OT OLUMOOK
False
>>> 1+(3>7) # noaymaiite, UTO BEPHET BblpaXKeHue U noyemy
1
>>>
B Python MOXXHO NpoBepsTb NPUHALNEXHOCTb MHTEpBany:

>>> x=0
>>> -5< X <10 # aKBMBaneHTHO: X > -5 and x<10
True

CTp>OT<>I/I B Python Toxxe MOXHO cpaBHMBaTL MO aHanormm ¢ Yyucnamu. HayHem nsganeka.
CumBonbl, Kak 1 BCe ocTarnbHOe, NpeAcTaBreHo B KOMNboTeEpPe B BUAe uncen. Ectb
cneumanbHasa Tabnuua, KotTopasi CTaBuUT B COOTBETCTBME KaXXJOMY CUMBOITY HEKOTOpPOE
yncno. OnpeaennTb, KaKOe YMCIO COOTBETCTBYET CUMBOJTY MOXHO C MOMOLLbIO

dyHKumm ord():

>>>ord ('L")

76

>>> ord ('P')

1060

>>>ord ('A')

65

>>>

[Ans cpaBHeHUs cTpok Python nx cpaBHMBaeT NOCUMBOJSILHO:
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Tenepb cpaBHEHME CUMBOJSIOB CBOAMTCS K CPABHEHUIO YMCEN, KOTOPbIE UM
COOTBETCTBYIOT:

>>>"'Aa"' > 'LI'

False

>>>

Cnepgyrowmm nonesHoblin onepaTop, C KOTOPbIM Mbl MOo3HakoMnmcA — in. OH npoBepsieT
HanuMyne NoACTPOKU B CTPOKE:

>>>'a' in 'abc’

True

>>>"'A'in 'abc’ # 6onblion OyKkBbI A HeT

False

>>>"" in 'abc’ # nycTas cTpokKa eCTb B NOOOMN CTpoOKe
True

>>>"in"

True

>>>

OcBouB normyeckme onepauun, nepenaem K ux UCrnonb3oBaHNIO B Creayowem
NpakTU4EeCKOM 3aHATUN.

Mpumep BapuaHTa 3agaHuA

1)PeleHne B MIHTEPAKTMBHOM PEXUM

1. B yemM pasHuLa MeXay BbipaXeHuamMmu: True ==1 U True is 17

Kakue pesynbTaTbhl NONYYUM NPU UX BbIYUCAEHWUA?

PewweHne

>>> True ==

True

>>> True is 1 # CpaBHMBaKOTCA A4YEUKN NAMATHU

False

>>>id(True), id(1)

(2078150976, 2078275504) # Kak BuauM — pasHble agpeca B namsaTu

2)
Ecnu cpaBHMBaTbL 2 NOrMYecKUX 06beKTa ornepaTopom of, To
KaKue 3Ha4YeHUsa MoryT 6bITb Nony4YeHbl B uTore?
[MpounnCTpUpYyUTE OTBET.
PewweHue:

>>> True or True
True
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>>> False or True

True

>>> False or False

False

>>> True or False

True

3) MNocne nsyyeHuns Tembl cTana 3agada Hanncatb dyHkumto divider(a, b),

NPYHMMaIOLLLYIO NtoBble 2 YNCNOBbLIX NapameTpa.

3agada pyHKUMK: pasgennTb a Ha b.

Ecnn B 3HameHaTene BBeAyT HOMb, TO pe3ynbTaT byaet cneaywowmm: «Hynm B
3HamMeHaTene He NPUBETCTBYOTCAY.

B npoTnBHOM crnyyae BbIBOOUTCS UTOT AeNEeHUs Yncen, BO3BEAEHHbIN B Ky6.
PewunTe 3agaHne NnpumMeHsisi CBOMCTBA JIOrMYeCKMX onepaTopos.

[nsa peweHunsa 3agaym Heob6xoaAMmMo BCMNOMHUTL O CBOMCTBAX onepaTropos and, or.
Ecnn pewatb 3agaHue «B nob», TO OHO OYEHb NPOCTOE.

PeweHnve
def divider(a, b):
return b and (a/ b) ** 3 or '"Hynu B 3HameHaTene He npuBeTCcTBYOTCA'

# TecTbl

print(divider(10, 4))

print(divider(10, 0))

print(divider(-12.2, 2))
print(divider(-6.4, 0))

Pe3ynbTart

15.625

Hynu B 3HameHaTene He NpMBETCTBYHOTCA
-226.98099999999997

Hynu B 3HameHaTene He NpMBETCTBYHOTCA
4) Tenepb Bbl 6€3 Tpyaa cMmoxeTe pasobpaTtbcd B paboTe cnefyroLlero koga:

>>>x=5<10 # True

>>>y=2>3 #False

>>>xXory

True

>>>(xory)+6 Mouemy Tak?

7
>>>

Bbi1600kbI u npednoxeHusi o npodenaHHoU pabome

CodepxxaHue omyema:

1. HaumeHoBaHune NPaKTN4YeCKOro 3aHATUA,



https://smartiqa.ru/courses/python/lesson-3#bool
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2. Uenb 3aHaTus;

3. OT4eT O BbLINOMHEHUM Ha Kaxabln aTan pasgena «CogepxxaHue n NOpsaoK
BbINOSIHEHUSA 3aaHNSAY;

4. CnnCcoK UCNosnb3yeMblX NCTOYHUKOB;

5. BbIBOAbI M NpeanioxeHus;

6. [aTa n nognuco KypCaHTa 1 npenogaBartend.

Bonipocsi 0nisi camonposepKu

1. Kakne 3Haku ncrnonbsytorcs B [MUTOHe ans cpaBHEHNA?

2. Kakvne BenMYnHbI MOXHO CpaBHUBATBL?.

3. JanTe onpeneneHne NOHATUIO «NOMMYECKoe BbipaXKeHne»

4. YTto n3 cebsa npeacraBnsieT Tabnmua MCTUHHOCTU NIOMMYECKUX BbICKbIBAHWIA?

5. C NOMOLLbIO KaKMX CBA30K MOXHO KOMOMHMPOBATL BbICKa3blBAHUA?.

MpakTnyeckoe 3aHaTHUe Ne 28 lpoBepka ycnoBun B Python. CuHTakcuc
If If-else,if-elif-else. CoctaBneHne nporpamm ¢ NpoBepPKOMN yCIIOBUN.

Llenb 3aHsmus:

1. NosHakomunTbCH co CTpyKTypon BeTBneHue (if, if-else, if-elif-else);

2. Hayuntbca pabotaTb € uucriamm U CTPOKaMM UCMONb3Ys CTPYKTYpPY
BETBNEHNE;

3. YMeTb nucaTtb Kogbl MporpaMmm ¢ UCMOfNb30BaHNEM CTPYKTYPbl BETBINEHUS;

4. dopmumposaTtb OK 01, OK 02.

UcxodHble OaHHbIe: TeOpeTMYECKUin maTepuan, nporpamma Python
UcxodHble OaHHble:
Manka Ha PC «[lNpaktudeckoe 3aHaTHe Ne28 2 cemecTp» C TeOpeTUYECKUM
MaTepuanom rno TeMe 1 BONpoChl A5 06CyKaeHs.
CodepxxaHue u nopsiOoK 8bINMOMHEHUST 3a0aHUs:

1.06y4vatoLime AOMKHbI N3y4nUTb TEOPETUYECKYIO YacTb NPAKTUYECKOrO 3aHATUSA
2. OByvarowme O0MKHbI OTBETUTb Ha BOMPOCHI U BbINOMNHUTL 3agaHUsA no

BapuaHTam..
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TeopeTuyeckas 4yacTb

Hanbonee 4acto normyeckme BbIPaXEHUS MCNOMNb3YOTCA BHYTPU YCOBHOM
WMHCTPYKUun  if:

if << ycnosune >>:

<< BNOK Bblpa>KeHun >>
A
v

~
~
~
~

~ _ Bnok BeipaxkeHuin

v BbliNonHAeTCcA
OTerynel! 4 npoGena no ecnm cnoané T
YMOMYaHWio nrnn oamH Tab v rue

YcnoBHbIN onepaTtop BeTBneHus if, if-else, if-elif-else

Onepatop BeTBneHus if no3BongeT BbINOMHUTL ONpeAdeneHHbIn  Habop
WHCTPYKLUUIN B 3aBUCUMOCTU OT HEKOTOPOTro yCroBusi. BO3MOXHbI crnegylolime BapuaHThl
NCNOSb30BaHUA.

1. KoHcTpykuums if

CwuHTakcuc onepaTtopa if BbIrngaguT Tak:

if nornyeckoe BbipaxeHue:

kKomanga_1

Komanpa_ 2

KomMaHga_n
Mocne onepaTtopa if 3anucbiBaeTCs NOrmM4eckoe BbipaXkeHue.
HanomHum, Jlornyeckoe BblpaXeHne — KOHCTPYKLUMSA s3blKa

nporpamMmMmmpoBaHund, pe3ysibTaToOM BbIHYUCIIEHUA KOTOpOIZ ABNAETCA «UCTUHa» WU
«J10XKb».

Ecnn aTo BblpaxeHne UCTUHHO, TO BbINMOJTHAKTCA UHCTPYKUUK, orpeneridemMmblie

AaHHbIM orepaTtopomM. [locne ycrioBHOIO BblpaXXeHUs HY>XHO MoCTaBUTb ABoeToune “:”

I'Iporpamma 3anpawmBaeT Yy nosrb3oBatesid ABa 4Yucra, 3atemMm CpaBHMBAET UX U
€CIin 4uncna paBHbl, TO €CTb JIOTM4EeCKOEe BblpaKeHne ==B WUCTMHHO, TO BbLIBOAWUTCS

cooTBeTCTBYHOLLEE coolLLeHume.

& Python 3.4.0: example_if.py - F:/fexample_if. py
File Edt Format Run  Options Windows Help
print ("Eeemure A:T)
A=input ()
print {("Beegure EB: ')
B=input ()

A==B:

. print {"A pasHo BT)

Mpumep nporpammbl Ha Python



https://ru.wikipedia.org/wiki/%D0%AF%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%AF%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
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¥ Python 3.4.0 Shell

Fle Edit Shel Debug Options Windows Help

Python 3.4.0 (v3.4.0:04f714765c13, Mar 16 201
tel)] on win32

Type "copyright”, "credits" or "license()" fo
-y RESTART
e

e

EmcomuTe A

10

Brenoure B:

10

A paeHo B

x|

PesynbTaTt BbINONHEHNA NPOrpaMmbl C UCNOSIb30BaHMEM YCNOBHOMo oneparopa if

2. KoHcTpykuums if — else

BbiBatoT cnyyaum, Korga Heob6xo4MMo NpeayCcMOTPETb anbTepHATUBHBLIA BapuaHT
BbINOSIHEHUSA NporpaMmmbl. T.e. NPY UCTUHHOM YCNOBUWN HYXXHO BbINOSTHUTL OAWH Habop
WHCTPYKLMIA, NPU NTIOXXHOM — Apyroi. [1na aToro ucnonb3yeTtcs KOHCTpyKuus if — else.

CwuHTakcuc onepatopa if — else BbIrngaguT Tak:

if morMmyeckoe BblpaxeHue:

komaHga_1

KoMmaHnpa_ 2

KoMaHga n
else:
komanga_1

KomaHnpa_ 2

KoMaH4a_n
Mporpamma 3anpaluvMBaeT y Nonb3oBaTens ABa Yucna, 3aTeM CpaBHUBAET MX U
€CInn YMcna paBHbl, TO €CTb Jlormyeckoe BblpaxkeHne A==B WCTMHHO, TO BbIBOAUTCS

COOTBETCTBYHLLEE COO0bLieHNe. B npoTMBHOM crnyyae BbIBOAWUTCHA COOGLLEHME, YTO

4Yyncna He paBHbI.

lf; Python 3.4.0: example_if. py - F:/fexample_if.py
File Edit Format Run Qptions  windows  Help

print ("EBeguTe AT
A=input ()
print ("EBeguTe B: ')
E=input ()
if A==B:

print ("A paeHo ET)
alse:

drint('h He paeHo BT)

Mpumep nporpammbl Ha Python
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TPy S=E===—=————————————————————=—=—=—=—== ERRESTALET

BeeguTme A
10

BeegMTme B:

5

& He paeHC B
53 |

PesynbTat BbINOMHEHMS MpOrpaMMbl C UCMOSIb30BaHMEM YCITOBHOMO onepartopa
if-else

3. KoHcTpykuums if — elif — else

Ona peanusaumn BbiIGOpa M3 HECKONbKUX anbTepHAaTUB MOXHO MCMNONb30BaTb
KoHcTpykuumto if — elif — else.

CuHTakcuc onepatopa if — elif — else BbIrnaguT Tak:

if nornyeckoe BbipaxeHue_1:

komaHga_1

KomaHnpa_ 2

KomMaHga_n
elif nornyeckoe BbipaxeHue_2:
komanga_1

KomaHnpa_ 2

KOomMaHga_n
elif nornyeckoe BbipaxeHue_3:
komanga_1

KomaHga_2

KomMaHga_n
else:
komaHga_1

KomaHga_2

KoMaHga_n
Mporpamma 3anpaluvMBaeT YUCMNO Yy Mofb3oBaTeNs U CpaBHUBAET €ro C Hyném

a<0. Ecnm OHO MeHblUe Hyns, TO BbiBOAMTCA coobuieHne o6 atom. Ecnmn nepsoe



https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-4/if-else_res.png?attredirects=0

MO-26 02 06-00[.08.M3 KMPK BIrAP® ®I'BOY BO «KI'TY»

NHOPOPMATUKA | C.195/295

NOrnYecKkoe BbIPaXXeHWEe He WUCTMHHO, TO Mporpamma nepexoauT Ko BTopomy - a==0.
Ecnn oHO UCTMHHO, TO MporpamMma BbiBeOET COOOLUEHME, YTO YMCMO PaBHO HYMH, B
NPOTUBHOM crny4yae, ecnv ob6a BbllleyKasaHHbIX FIOrMYEeCKUX BbIPaXXeHUs1 OKasarnucb

NOXHbIMK, TO NporpaMma BbiBeAeT coobLeHne, YTo BBeAEHHOE Yncno Bonblie Hyns.

| o Python 3.4.0: example_if. py - F:fexample_if. py

File Edit Format Run  Options Windows Help
a = int {(input ("Epegurme umcao: "))
it a < 0O:
print {a, " MeHBm:e HYJIA")
2lif a == 0:
print {a, " paeHo "Hyam™)
aelze:
I print {a, " Bonpme HyIA")

Mpumep nporpammel Ha Python

Epenmrme uMcIo: 4l

41 Bonrme HYJIA

Frr SE=E====s=s===s=s==s=s================= REESTART
e

EpeguTe uMcao:-—h

-5  MeHBIS HYIA

Py EEm===m========================= RESTART
e

Epenmmme umMcIio: O

0 paeBHo HYJIW
ey

PesynbTaT BbINOMHEHMSI NPOrpaMMbl C UCMONb30BaHMEM YCITOBHOMO oneparopa
if-elif-else

Mpumep BapuaHTa 3agaHua

[aHo 3 uncna. Hantm MmHMmanbHOe cpeamn HUX 1 BbIBECTU Ha SKpaH.
PelwweHue

[lnsi NpocToThl NOCTPOMM BNOK-CXeMy 3agayun.
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CHAUAND

hd hd

<o) [

min=c | rmin=h mn=c miri=a

| rd

/ Beisog min

-

wiuﬁ

Komangamum

a=input(")

b=input(")

c=input(")

BBEAEM TpW ymcrna, NPMCBOMUB 3HAYEHNSA NEepPeEMEHHBIM a, b, C.

YCnoBHOW KOHCTpyKuunen if-else npoBepMM Ha WUCTUHHOCTb fornyeckoe
BblpaxxeHne a<b. EcnuM OHO WMCTMHHO, TO MNepexoaumM Ha MNPOBEPKY JOrMYeCcKoro

BblpaXeHnsi a<c. EcnmM OHO WCTMHHO, TO nepemMeHHon "y" NpUCBOUM 3HaYeHue

nepemeHHon "a", T.e. "a" OygeT MUHMMarnbHbLIM, @ UHa4ve "y" NPUCBOUTCSA 3HA4YeHue
nepemeHHom "c".

Ecnv B Havane nornveckoe BbipaxeHne a<b okasanocb NOXHbIM, TO Nepexoaum
Ha NPOBEepKy OPYroro fiormMyecKoro BblpaxkeHus b<c.

Ecnun oHo ncTtnHHO, TO "y" NpucBonTCA 3Ha4YeHne nepeMmeHHon "b", nHadve "c".

KomaHngowu print() BbIBOAMM MUHUMarnbHOE 3Ha4YeHue.

Mpumep nporpammei:
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a<b:
a<c:

y=a
y=c

b<c:
¥=b

¥y=c
print ('MMHMMANEHOS:

Pe3ynbTaT BbINONHEHMS NPOrpamMMbl:

BeeorTe L=JI0S
2
BeeorMTe L=I0S
5
BeegMTe LelIos
1

MMUMMAaTIEHOe: 1

$fHaXORISHME MMHMMATLHOTO M= 3—-X UMCeN
a=input {'BeeguTe usnoe umciao ‘\n')

b=input ('BEReguTe LeI0S UMC
c=input {'BEeguTs usaos umMcao h\n')

o \n')

" ¥)

HMCIIO

UMCIIO

UMCIIO

Bbi8o0b1 u npedrnioxeHusi o npodesiaHHoU pabome

CodepxaHue omyema:

7. HammeHoBaHue MPaKTUNYECKOIro 3aHATUA,

8. Llenb 3aHatus;

9. OTyeT O BbINOMHEHUM HA Kaxabl aTan pasgena «CopepkaHue U NopsiaoK

BbINOMHEHUS 3a4aHUSA»;
10. Cnncok Ucnonb3yeMblX UCTOYHMKOB;

11. BeiBOAbI U NpeanioXeHns;

12. [laTta n nognuck KypcaHTa 1 npenogasaTens.

Bonipochbi 07151 caMornpo8epKu

1. Kakon BbluMcnnTenbHbIn npouecc Ha3blBaeTCA paSBeTBJ'IFI}OLLMMCFI?

2. OnunwmnTe cuHTakcuc onepaTtopa if.

3. Jante onpeneneHne NOHATUIO «IIOTMYECKOE BblpaXXeHue»

4. OnnwunTte KoHcTpykumto if-elif-else.

5.qTOHO3BOﬂﬂeTBbMOﬂHMTbOHGDGTOpBeTBﬂeHMﬂif

Mpaktnyeckoe 3aHATMe Ne 29 Peanusaums UMKIIMYECKUX anroputMoB B
Python. CuHTakcuc umkna c npeaycrioBUeM M NOCTYCrIOBUEM

Llenb 3aHsmus:
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1. Tlo3HaKOMUTLCS C LMKITUYECKUMU KOHCTPYKUUAMMU;

2. YMeTb nucaTtb KOAbl NporpamMm, cogepxalime UUKIIMYeckme KOHCTPYKUMN C
while;

3. ®opmumposatb OK 01, OK 02.

UcxoOHble OaHHbIe: TeopeTudecknn matepman, nporpamma Python
Ucx0oO0HbIe OaHHbIE:
Manka Ha PC «lMpakTnyeckoe 3aHsaTME Ne29 2 ceMecTp» C TeOpEeTUYECKUM
MaTtepuarnom no TemMe 1 BONpocChl Anst 0bcyxaeHus.
CodepxxaHue U nopsi0oK 8bINMOSHEHUST 3a0aHUs:

1.06y4vatoLme AOMKHbI N3y4YNTb TEOPETUYECKYIO YacTb NPaKTUYECKOro 3aHATUSA
2. OByvarowme O0MKHbI OTBETUTb Ha BOMPOCHI U BbINONHUTL 3agaHnsA no

BapuaHTam..

TeopeTuyeckas 4yacTb

B Python cywecTBytoT ABa TMNa LNKINYHBIX BblpaXeHWUN:

e Lmkn while ¢ npegycnosnem 1 MOXHO opraHnsoBaTtb While ¢ noctycrnosmem

e Lumkn for — (n3yvyaem Ha cneayoweM NPakTUYECKOM 3aHATUM).

1. Uukn while B Python Ljukn ¢ npedycnosuem (¢ 3adaHHbIM ycrioguem
npodomxkeHus pabomel, yukn «[MTOKA»)

NHcTpykums while B Python noBTopsieT ykasaHHbIM 610K Koga 0o Tex nop, noka
yKa3aHHOe B LIMKIe fnornyeckoe BblpaxeHne byaeT octaBaTbCHA UCTUHHBIM.

CuHTakcuc umkna while:

while nornyeckoe BbipaxeHue:

komaHaa 1

KomaHaa 2

KomMaHga n
Mocne kntodeBoro crioBa while ykasbiBaeTcs yCrOBHOE BblpaXKeHue, U Mnoka aTo
BblpaXXeHne BO3BpallaeT 3HadyeHwe True, OyaeT BbINONHATECSA OMOK MHCTPYKUMN,

KOTOpbIN nOeT ganee.

" while <ycioBue>: |
| <Onok_omepaTopos> |
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3adayva

JTeKHMK B nepBbIv AeHb TPEHUPOBOK npobexan 10 KM.
Kaxxabin cnegyoLwmn JeHb OH yBenuumBan npongeHHoe paccTtosiHne

Ha 10% OT NponaeHHOro B NpeablayLmnin AeHb. B kakon aeHb oH npobexuT 6onbwe 20

x =x+0,1-x

|
Ha4al # JlepkHasa TpeHMpPOBKAa

HET n=1 # meHb HOoMep 1
BbIBOZ, N,X x = 10 # paccroaHMe B 1 IeHb
¢ while x<=20: # noka x<=20 HOBTOPATL:
<20 n n+l # HOMep cremyomero IHSA
¥ = x+0.1*%x # paccTogHMEe B CIeOyOIlni IeHb

<—

("{:3}".format (n), "{:6.1f}".format (x))

2. Uukn while B Python L{ukn ¢ nocmycnosuem (¢ 3ad0aHHbIM ycrioguem

OKOHYaHus pabomel, yukn «JO»)

B sasbike Python HeT onepatopa uukna ¢ NOCTYCroOBMEM, HO €ro MOXHO
opraHu3oBaTtb C NomoLlblo onepatopa while («noka») ¢ ycnosuem True («UCTUHA»).
Takon umkn O6ygeT BbINONHATLCA OeCKOHe4YHO. Bbixog u3 uMkna npousongeT npu
MCTUHHOCTU YCNOBUA B onepaTope BETBMEHUS C NMOMOLLbIO crieumansHOro orneparopa

break («npepBaTtb»).

A 4
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Mcnonbdyetca B Tex cnyyasix, korga Tpebyetcs, 4tobbl Teno uukna
BbINOSTHUIOCHL XOTH 6bl 0OAUH pas.

NMpumep BapmnaHTa 3agaHns

[laHo uenoe 4ncno, He MeHbluee 2. BbiBeguTe ero HaMMmeHbLIU HaTyparnbHbIn
AenuTenb, OTNUYHbIN OT 1.

PeweHune:

[ns Hayana BBedéM Lenoe 4Yncno komangou int(input(tekct coobueHuns)).

3atemM 3agaguM nepemeHHoun i 3HadeHue 2. [lepeMeHHas i BbIMOMHAET pPofb
cyéTtymnka. Ecnn 3apaTb en 3HadeHne 1, TO ycnosue 3agaym He OyaeT BbINOMHEHO, a
pesynbTaTtom Bcerga byaet 1.

B uukne while B kauecTBe norm4eckoro BblpaeHusi ncnonb3yetcs komaHaa n%i
cpaBHMBaemasi ¢ Hyném. Takum obpa3om, ecnm ocTaTok OT AeNeHns BBEAEHHOIO Yncna
Ha Tekyliee 3Ha4yeHue i He paBHO HYIIO, TO CYETUMK yBENnMYMBaeTCHa Ha 1, a ecnu paBHoO
HYMI0 LUK 3aKaHYnBaeTcsl U KomaHgou print() BIBOANTCA COOBLLEHNE U 3HaYeHue i.

Mpumep nporpammel ¢ umknom while
n = int (input ('BeeguTe 1encse uMcio He Medbmes 2%n') )
= 2
n%i != 0:
i+=1
print ('HaMMeHEIMI HATYPAJILHEI OeJIMTelb: ", 1)
BeeuTe LeIoS WMCIC He MoHbIes 2

45
HaMMeHLIIMI HATYDANbBHEI OelMTelbL: 7

-
|

Bbi80o0b1 u npednoxeHusi o npodesiaHHoU pabome
CodepxxaHue omyema:
1.HanmeHoBaHMe NPakTU4ECKOro 3aHATUS;

2.llenb 3aHaTUS;
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3.0T4eT O BbLINOMHEHUN Ha Kaxabl aTan pasgena «CopepkaHue U MNopsiAoK

BbINOMHEHUS 3a4aHUSA»;

4.Cnucok ncnoJib3yeMbiX NICTOYHNKOB;

5.BbIBOAbI U NPeanoXeHNs;

6.[laTta n nognuck KypcaHTa u npenogasaTens.

Bonipocsi 0nisi camonposepKu

1. Kakve Tunbl UMKNNUYHBLIX BbIpaXeHui cywecTtsytoT B Python?

2. Kak opraHmnsoBatb UMKN ¢ noctycrnosnem B Python?

3. HannwwuTe cuHTakcuc umkna while ¢ npegycnosuem .
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NMpaktnyeckoe 3aHATME Ne 30 ®DyHKuuAa range. CuUHTaAKCUC ULUKNa C
napameTpom.

Llenb 3aHsmus:

1. To3HaKOMUTLCSH C LMKITMYECKOW KOHCTPYKUMEN- LMK C NapamMeTpoMm;

2. [Mo3HakoMUTbCA C PYHKLUMEN range;

3. YMeTb nucaTtb Kofbl NporpamMm, cofepalime UMKInMYeckne KOHCTPYKUMN C
for;

4. dopmumposaTtb OK 01, OK 02.

UcxoOHble OaHHbIe: TeopeTudecknin matepman, nporpamma Python
UcxoOHbIe OaHHbIe:
Manka Ha PC «[lNpaktudeckoe 3aHsaTMe Ne30 2 cemecTp» C TeopeTU4eCcKum
MaTepuarioMm rno TeMe 1 BONpocChl 4515 06CyKAeHS.
CodepxxaHue U nopsi0oK 8bINOSIHEHUST 3a0aHUs:

1.06y4vatoLme OOMKHbI N3y4nUTb TEOPETUYECKYIO YacTb NPAaKTUYECKOro 3aHATUSA
2. Obyvatowme OOMKHbI OTBETUTL HA BOMNPOCHI M BLIMNOMHUTL 3a4aHus no

BapuaHTaMm..

TeopeTuyeckas 4yacTb
Lukn for B Python:
LUnkn for B Python obrnagaeTr crnocoBHOCTbO nepebupaTb anemMeHTbl noboro

KOMMNMNEeKCHOro tuna gaHHbIX (Hanpl/lmep, CTPOKUN Uin CI'II/ICKa).

)

Lukn ¢ napamempom (¢ 3a0aHHbIM YUCIOM rnoemopeHuU, Yukn «4/151»)

| l

i=i+l

«—
| Fan) - o = |

Ha4dano

CuHTakcuc uukna for:
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Terno yukna NOBTOPSIETCA QUKCUPOBAHHOE YUC/IO pa3 ANA Kaxaoro 3HavyeHus
napameTpa. [apametTp — nepemeHHas uernoro tuna. ®OyHKUMA range («auanasoH»)
3a4aéT KonM4ecTBO MOBTOPOB Tena LuMKNa 1 CoaepXuT OT OAHOro 4o TPEX Yncern.

range(cTapT, CTOM, wWar) - TaK BbIrMAAnT CTaHAAPTHbLIN BbI3OB PyHKUMK range() B

Python. Mo ymonuyaHuio cTapT paBHSAETCS HYMO, War eAvHULE.

OpaHo uncno (k) — napameTp umkna nameHsietca om 0 0o k-1 ¢ wazom 1.

OBa uncna (n, k) — napameTp unkna namensetca omn 0o k-1 ¢ wazom 1.

Tpu uucna (n, k, s) — napameTp umkna nameHsietca om n 9o k-1 ¢ wazom s.

Bo3MOXXHO n3meHeHne napameTpa OT O60MbLIEro 3Ha4eHUs K MeHbLlemy. B atom
cny4ae n JomkHo 6biTb 6onble Kk, a s — oTpuyaTensHoe.

®dyHKkyusi range()

[JocTtatoyHO 4acTto nNpu  paspaboTke nporpaMmm Heob6xoanumo

NoNy4nTb NOCNef0BaTENbHOCTL (AManas3oH) Lenbix Yncern:

Onsa peweHusa aton 3agadunm B Python npegoycmoTtpeHa dyHkums range(),
cosgawlwas nocnenoBaTtenbHOCTb  (AvManal3oH) uucen. B kavectBe aprymeHToB
YHKUMSA NPUHMMAET: HayanbHOe 3HadeHue guanasoHa (no ymondauuio 0), KOHeYHoe
3HayeHue (He BKNHuUUTENbHO) M war (no ymonyauuio 1). Ecnn BbI3BaTh PyHKUMIO, TO

pesynbTaTa Mbl HE YBUOUM:

>>>range(0,10,1)

range(0, 10)

>>> range(10)

range(0, 10)

[eno B Tom, YTO ANS CO34aHWs guanasoHa yncen HeobxooMMO MCMOoMb30BaTb

umkn for:
>>> for i in range(0, 10, 1): print(i, end="")
0123456789

>>> for i in range(10):

print(i, end="")
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0123456789

CuHTtakcuc uukna for:
for intin range():
KomaHga 1

KomaHga 2

KomaHaa

lMepemeHHOM int NnpucBanBaeTCcAa 3Ha4YeHne NepBoro anemMeHTa yHkumMn range(),
nocre KomaHga 2 4Yero BbINOMHAKTCA KOMaHgbl. 3ateM  nepemeHHon  int
npucBavBaeTCcs criefytollee no nopsaaky 3HadeHve n Tak ganee Ao Tex nop, noka He
O6yayT nepebpaHbl BCe aneMeHTbl KomaHaa yHkuum range().

®yHKUMA range() sBnseTca yHuBepcarnbHoW dyHkumen Python ana cosgaHus
cnuckoB (list) cogepxawmx apudmeTnyeckyro nporpeccuto. Yaule Bcero oHa
ncnonb3yeTcs B Lmknax for.

Mpumep BapmnaHTa 3agaHns

1. Hantu cymmy n anemeHTOB cnegywouwero psga yucen: 1 -0.5 0.25 -0.125 ...
n. Konnyectso anemeHToB (N) BBOAUTCA C KnaBumaTypbl. BbIBECTM Ha 3KpaH Kaxabln
4nieH psga u ero cymmy. PelunTb 3agadvy MCNoNb3ys LMKIMYECKY KOHCTpyKumio for.

PeweHue:

B maHHOM crniyvae psig yMcen COCTOUT U3 ANIEMEHTOB, MAe Kaxabln crieayrowmm
MeHbLUe npeablaylwero B ABa pasa no Moayso U nmeet obpaTHbIN 3HaK. 3HAYUT, YTOOLI
NONyYnTb CReayrLwuin dNemMeHT, Hago NpeablayLWnin pasgenuTb Ha -2.

Kakon-nmbo nepemeHHOM Hago NPUCBOUTL 3HAYEHME NEPBOro arnemeHTa psga (B
AaHHOM cnyyae ato 1). [anee B umkne AobaBnsaTb ee 3HayeHue K NnepemMeHHou, B
KOTOPOW HakannmBaeTcsl CymMma, Nnocne 4Yero npucBavBaTb €M 3Ha4YeHue crenyoLllero

aneMeHTa psida, pasgenuB Tekyllee 3HadeHue Ha -2. LIMkn gomkeH BbINOMHATLCA N

pas.
n=int {input ( 'BEeOMTe XOMMUSCTEO SJSMeHTOE NOCHedoBaASTIRHOCTH 1)
%=1
s=0
print (=)
i range (n)
st=x
x/=-2
print (=)
print {'Cyma pAmDa:',s)
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Mpumep nporpammsbl ¢ Luknom for

BEeOIMTe XOMMUSCTEC ZJISMEHTOE NOCHSI0OBASTIEHOCTHM: 5

Cymma pAana: 0.€875

Pe3ynbTaT BbINOMHEHMS NPOrpamMMbl

Bbi1600b!1 u npednoxeHus o npodenaHHoU pabome

CodepxxaHue omyema:

7.HanmeHoBaHMe NpakTUYeCcKoro 3aHATUS;

8.Uenb 3aHaTUS;

9.0T4eT O BBIMOMHEHUN Ha Kaxabln aTtan pasgena «CopepxaHue u nopsnok
BbINOSTHEHUA 3a4aHUSAY;

10. Cnncok ncnonb3yemMbiX NCTOYHUKOB;

11. BbiBOAbI U NpeanioXeHns;

12.[lata n nognncb KypcaHTa u npenogasaTens.

Bonpocsi 0nisi camonposepKu
1. Kakme Tvnbl UMKNNYHbIX BbipaXXeHun cywectsytoT B Python?
2. Kakomn cnocobHocTbio obnagaet uukn for B Python?

3. Kak paboTaeT (pyHKuMs range?

MNMpaktnyeckoe 3aHaTMe Ne 31 PabGorta co crtpokamu. lNoHATHMe cnucka B
Python. Co3zgaHue n cuntbiBaHMe CNUCKOB. PYHKLMM U MeTOAbl CTUCKOB.

Llenb 3aHsmus:
1. M3yuntb mMeToabl paboTbl CO CTpOKaMU;

2. OBnageTtb YMEHUAMU MO CO34AHUI0 U CHUTLIBAHUIO CMUCKOB;
3. ®opmumposatb OK 01, OK 02.

UcxodHble OaHHbIe: TeopeTuyeckuin matepuan, nporpamma Python
UcxodHble OaHHbIe:

Manka Ha PC «[lMpakTnyeckoe 3aHsaTME Ne31 2 ceMecTp» C TEOPETUYECKUM
MaTtepuarnom no Teme 1 BONpocChl Anst 06cyxaeHus.
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CodeprxkaHue u rnopsiOoK 8bIrnosiHeHUsI 3adaHusi:
1.006yyaloLme SOMKHbI N3y4nTb TEOPETMYECKYHO YaCTb NPAKTUYECKOro 3aHATUS

2. Obyyatlolme OOMKHbI OTBETUTL Ha BOMPOCHI U BbINOMHUTL 3adaHust no

BapuaHTaMm..

TeopeTnyeckas 4acTb

Ctpoka — 6asoBblii Tun, nNpeacTaBNAlWMUN M3 Ccebsa  HEeM3MeHsieMyto

nocriegoBaTeribHOCTb CUMBOIOB; Str OoT «string» — «CTpoka».

CTpOKOBaﬂ KOHCTaHTa (CTpOKa) — Tpon3BOJIbHAA nocsieaoBaTesibHOCTb

cuMBOnoB M3 Tabnuubl Unicode, 3akntoyeHHasa B OANHapHblE UK OBOWVHbIE KaBblYKM

(TKn str — «string»).
Hanpumep:
'OT10 cTpoka'

"9OT0 TOXE CTpoKa“
BbizoBem dyHKumMto type() n nepegagnm en Ha BXon LLENOYNCTIEHHbBIN apryMeHT:

>>> type (0)
<class 'int'>

>>>

dyHKUMA coobmna Ham, 4To 06bekT 0 OTHOCUTCSA K Knaccy 'int', T.e. TN gaHHbIX

ABNAETCA KIacCoMm (TI/II'I OaHHbIX N KNnacc — CI/IHOHVIMbI).

Knacc 6ygem npencraBnaTb, Kak HEKUMW aHanor mogyns, T.e. Habop yHKUMA ©
nepeMeHHbIX, coaepXxalumxcs BHyTpU knacca. PyHKUMN, KOTOpble HaxXoaAaTCs BHYTPU

Knacca, Ha3blBaroTCA MeTogaMun.
PaCCMOTpI/IM npuMep BbI3OBA CTPOKOBOIro Metoaa:

>>> str.capitalize('hello")
'Hello'

>>>

Mo aHanormm ¢ BbI3OBOM YHKUMWM M3 MOAYNA yKa3blBaeM MMs Kracca — str, 3atem
yepes TOYKY NULIEM UMSI CTPOKOBOro MeToaa capitalize(), koTopbin NPUHUMATL OA4MH

CTpOKOBbIIZ aprMe®HTI o o
Mepest aprymenT AnR
, # CTPOKOBEIX METOR08 -
o CcTpoxa

>>> str.capitalize (‘hello’)

4 x,
) @

S

!
1
! . Mertoa Bo3spaluaer Konuio

N
' * CTPOKM, B KOTOPOW NEPBbIi
!

1 CMMBOI — B BEPXHEM

Wua xnacca (rena Sarenx) perMCTpe, ocTanbHbie - B

HWKHEM
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MeTon — 970 06Gbl4HAsA (PyHKUMS, pacnonoXeHHas BHYTPM knacca. BbizoBem eule
OQMH MeToA;:

>>>
str.center ('hello',20)
! hello !
>>>

TOT MeToA NPUHMMaeT ABa apryMeHTa — CTPOKY U YUCHO:

>>> str.center ( , 20)
A %
i LY
) b
' A
MeTopg Bo3BpalLaeT CTPOKY, \
LLeHTPUPOBaHHYIO No 3apaHHoit  APryMEHT 3ajaeT AnuHy
anuHe. Mo ymonyaHuio CTPOKW
3anonHaeTca npobenamu

dopma BbI30Ba MeToAa Yepe3 obpalleHne K ero Knaccy 4yepes TOYKY Ha3blBaeTcd
nosiHon oOpMON.

MocTosIHHO NUcaTb UMS Kracca Nepes BblI30BOM KaXaoro Metoda ObICTpO HagoecT,
NO3TOMY Yallle BCEro UCMomb3yloT COKpaLLEHHY hopMy Bbi3oBa MeToaa:

>>>
'hello'.capitalize()
'"Hello'

>>>
B npumepe Mbl BbIHECM NEPBLIN apryMeHT Metoda 1 NoOMeCTUSIM ero BMeCTo UMeHU
Knacca:
BblHeCEHHbINN3 MeToaa nepBbIn CTPOKOBbIN aprymeHTt
MOXeT OblTb  BbIpa)X€HMEM, BO3BPALLAIOLLINM CTPOKY:
>>> ("TTA' +
'G'*3).count ('T") 2
>>>
He cnoxHo goragatbcs, 4To genaeTt metog count().

Python copgepxut nHtepecHoin metog format()38:
>>> "{0} m {1}'.format ('Tpyn', 'mam')

'Tpyn u mamn'

>>>
Bwmecto {0} n {1} noactasstcs aprymeHTbl metoabl format(). MomeHaem nx mectamu:

>>> "{1} mu {0}'.format ('Tpyn',
'Man') 'mam mu Tpyn'
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>>>
dopmar BbiBoAa Metoabl format() MoxeT BapbMpoBaTbLCA:
>>> n = 10

>>> "{:b}'.format (n) # BHIBOIO B IBOUUHOM CUCTEME
cumcienus '1010'

>>> "{:c}'.format (n) # BHIBOO B OQopmare
Unicode '\n'

>>> '"{:d}'.format (n) # IO CHOBAHUIO
10 '10"

>>> '"{:x}'.format (n) # 1[I0 OCHOBAHMI

16 'a'

>>>

B Python ecTb nonesHble CTpOKOBbLIE METOAbl, KOTOpble Bo3BpawatoT (True) UCTURHY

unu (False) noxae:
>>> 'spec'.startswith('a"')

False

>>>

MeTop startswith() npoBepsieT, HaunMHaeTca N1 CTpoka C CMMBOSNA, NepenaHHoro B
KayecTBe aprymMeHTa metojay.

Metog swapcase() Bo3BpawaeT CTPOKY C MPOTMBOMOSIOXHBIMU  perncTtpamm

CMMBOIJIOB!
>>>

'"Hello'.swapcase ()
'"hELLO'

>>>

CneuunanbHble CTPOKOBbIEe MeTOAbI

[nunHa cTPOKK — KONNYECTBO CUMBOJIOB B CTPOKE .
MycTtan CTpoOKa — CTpOKa C HyneBou ASIMHOM
(He cogepXuT HM ogHoro cumeona, obosHavaetca "").
1. MpucBanBaHue 3Ha4YeHUSA CTPOKOBOMN NepeMeHHOMN
s = "MpueeT"
2. BBOA CTPOKM C KNnaBuaTypbl
n = input("Beegute nmsa: ")
lNMpumeyvaHue: npu 8800e 3Ha4eHUS CMPOKU KaBbIYKU HEe 8800SIMCHI.
3. BbiBOA CTPOKM Ha 3KpaH
print (n)
lMpumeyaHue: npu 8b1800€ CMPOKU KasbI4KU HE 8bIBOOSIMCH.
4. O6beanHeHne CTPOK (KOHKaTeHauus)

CoeaVHSIeT HECKOMNbBKO CTPOK B 0AHY CTpoky. O603Ha4YaeTcsi 3HaKoM +.
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Hanpumep:

"KOM"+"TMbIO"+"TEP" # "KOMIBbIOTEP"
"10"+"2" #"102"

Onepau,mm nnn MmeToabl pa6OTbI CO CTPOKOBbIMW BENMTMYNHAMU Bbl MOXETE

NOCMOTPETH B Tabnuue Huxe.

d)yHKLIMVI n metToabl paGOTbI CO CTPpOKaMum

PyHKUMA Unm HasHa4veHue
meToA
S1+ S2 KoHkaTeHauusa (CnoxxeHme CTpoK)
S1*3 [MoBTOpEHME CTPOKMK
S[i] OG6paLleHne no nHaekcy
SJi:j:step] M3BneveHune cpesa
len(S) [nuHa cTpoku

S.join(cnmncok)

CoeaunHeHne CTpOK U3 NOcneaoBaTenbHOCTU Str yepes
pasgenurtenb, 3a4aHHbIN CTPOKOW

S1.count(S[, i, j])

KONIMYECTBO BXOXAEHMN NOACTPOKN S B CTPOKY s1. PeadynbTatom
aBnaeTcsa Yncno. MoxHo ykasaTb No3uUMI0 Havana noucka i u
OKOHYaHWS NoucKa |

[start],[end])

S.find(str, Monck noacTpoku B CTpoke. Bo3BpaliaeT HoMep NepBoro
[start],[end]) BXOXAEHNSA nnu -1
S.index(str, Mounck noacTpokm B cTpoke. Bo3BpallyaeT Homep nepBoro

BXoXxaeHusa unm ebi3biBaeT ValueError

S.rindex(str,
[start],[end])

Mounck noacTpokn B cTpoke. Bo3BpallaeT HoMep nocrneaHero
BXOXXOeHusa unm Bbi3biBaeT ValueError

S.replace(wabnoH,
3ameHa)

3ameHa wabnoHa

S.split(cumson)

Pa3bueHune cTpoku no pasgenntento

S.upper() lMpeobpasoBaHme CTPOKM K BEPXHEMY PETUCTPY
S.lower() MpeobpasoBaHMe CTPOKUN K HXKHEMY PErucTpy
s.title() BosBpaljaeT CTpOKy, NepBbIi CUMBOST KOTOPOW B BEPXHEM

pervucTpe

s.count(‘e’, 1, 5)

BosBpaluaeT konim4yecTBO NOACTPOK B MHTEpBane nnoo -1

s.isalpha() [MpoBepseT, COCTOUT NI CTPOKA TONBbKO 13 ByKB

s.isdigit() [MpoBepsieT, COCTOUT NI CTPOKA TOJIbKO U3 Yncen

s.isupper() [MpoBepsieT, HaNNcaHbl N BCE CUMBOJSIbI B BEPXHEM perncrpe
s.islower() [MpoBepsieT, HaNMCcaHbl N BCE CUMBOJSIbl B HUXKHEM perncrpe
s.istitle() [MpoBepsieT, HAYMHAETCA NM CTpokKa ¢ 6onbLLION BYKBbI
s.isspace() [MpoBepseT, COCTOMT N CTPOKA TONbKO M3 Npo6enos

Kaxxabiv n3 nepeyvyncrieHHbIX HXXxe MeTogoB 3anyCTuTb B MHTEPAKTUBHOM pexXnme Ha

npumMepe pasnmyHbIX CTPOK.

npeD,I'IOJ'IO>KI/1M, YTO NnepemMeHHaa S CoOAepPXUT HEKOTOPYHKO CTPOKY, Toraa npuMMeHuM K

Hen MeToabl:

Mpu paboTe co CTPOKOBLIMU BENIMMMHAMU MOXHO BbINONHATDL :

NHPOPMATUKA | C. 209/295
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1.BbiOeneHue 4Yacmu cmpoku (MoocmpokKu)
s[n:k]

BblgensieT M3 CTPOKM S YacTb CTPOKM OT No3mummn n o k-1.
s[:K]

BbigenseTr m3 cTpoku S YacTb CTPOKM OT Havyana go k-1.
s[n:]

BblaenseT m3 CTPOKM S YacTb CTPOKM OT MO3UUUK N 4O KOHLA.

lMpumeyaHue: cumeosibl Hymepyromcsi, Ha4yuHasi ¢ 0.

Hanpumep:

s = "MIHOPOPMATUKA"

print(s[2:7]) #"®OPMA"

2.Mpeo6pasoeaHue munoe

I'Ip|/| HeobXxoANMOCTN MOXKHO npeo6pasoBaTb YNCIO B CTPOKY UINn HaO60pOT.

int(s) — npeobpasyeT CTPOKY B Lerioe YUCIIo.
float(s) — npeobpasyeT CTPOKy B BELLECTBEHHOE YMCIIO.

str(n) — npeobpasyeT uenoe nunn BELLLECTBEHHOE YNCIO B CTPOKY.

lMpumeyaHue: ecriu 8 cmpoke codepxamcsi CUM80JIbl, He donycmumblie Onsi

yuceJsi, B03HUKHemM owubka.

Hanpumep:

sl ="123" # cTpoka undp
i =1int(sl) #1i=123

f = float(s1) #f=123.0

s2 = str(f) #s2="123.0"

print(i, f, len(s2)) # 123 123.05

3.0nepayuu c koGamMu cumMeos108

ord(s) — Bo3BpaLlaeT ko4 CMMBOSa S.

chr(k) — BosBpaLyaeT cMmBos € Kogom K.
lNpumeyaHue: KoObl u3 kodosgoul mabruuysl Unicode.
Hanpumep:

print (ord("N")) #1048
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print (chr(1048)+chr(1050)+chr(1058)) # VKT

4.CpasHeHUe cmpokK

Onepaunun oTHOWeEHUS: ==, I=, <, >, <=, >=,

CpaBHeHMe CTPOK NPOM3BOANTCS CrieBa HanpaBo 4O MNEPBOro HecoBnagatoLLero
cumBona. Ctpoka cuntaeTcs Oonbllue, ecnu nepBbii HECOBMNaZatoLWmMn CMMBON NMeeT
Gonbwuni Ko B kogoson Tabnuue (Npoben, umdpbl, NaTUHCKME 3arnaBHble, NaTUHCKNE
CTPOYHble, PYCCKMEe 3arnaBHble, pycCKue CTpoyHble). CTPOKM paBHbl, €CNU OHU
COoBMajaloT Mo ANUHEe 1 cogepXaTt OgHU U Te XXe CUMBOJSIbI.

"1STR" <"STR" <"Str" <"str" <"WAI <"War" < "war"

5.MMepebop cumeos108 CMpPOKU

YacTto B nporpammax TpebyeTcs nepebupatb N0 OAHOMY BCE CUMBOJSIbI CTPOKU
ANS NpOBEAEHUS C HUMWU Kakux-nmbo gencteuin. [Ons aTtoro yaobHo mMcnonb3oBaTb
CcrneayoLwmnm LnKIT:

forCin S: # nepebop CMMBOSOB B CTPOKE S

<onepatopbl> # oyepenHon cumBor B nepem. C

Hwxe npueBegeHa nporpamma, AeMOHCTpUpYoLWasi NCrnofnb3oBaHne OYHKUUK ©

MeTOoA0B paboThbl CO CTPOKaMMU.

', s1+s2) #cnoxeHMe mEYX o
#YMHOXSHME CTp

PBOTO BXOXISHHMA
xe 51
To =xommeHA
poxe s1
er'c BXOXISHMNA
2))#zamena maGruona. Crpoxa 'Ox' - 5T WaGNoH
'Ax' - 3TO saMeHa
¥ poxe 4 mocnemosaerneHOoCTh 'Ox' BymeT samexena

#Ha 'Ax' c marom 2
') = ',s3.split('*')) $pasCuenne no pasze
', sl.upper())#nepemon CHMEONOE E BepXHMA DETHCTR
', 81.1ower ()) #1epeRON CHMBONOE B HUNHWA DEIUCTD

v
Ln:20 Cok 40

Mpumep nporpammbl Ha Python
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cnuckom. K npumepy,

B Python 3.7.1 Shell
File Edit Shell Debug Options Window Help

Python 3.7.1 (v3.7.1l:2€0ec2c36a, Oct 20 2018, 14:05:16) [MSC w.19
1)] on win32
Type "help", "copyright", "credits" or "license ()" for more infomn

============= RESTART: K:\JlaGopaTopHre Python\example string.py =
Iponarannoa

CeHcaluMAa

CeHcauMA*CedHcauMA*CeHcauMA*CeHCcauma

s4 Ox0OxOxAx

sl+s2 = IIponarangaCeHCcalMA

s1*3 = Iponara”HgallponaradpgallponaraHis

sl1[2] = o

sl[2,4] = on

s3.count = 4

sl.find(a) = 4

sl.index(no) = 3

sl.rindex(o) = 9

s4 .replace (Ox,Ax,2) = AxAxOxAx

s3.split(*) = ['Cencaumua', 'Ce”wcauma', 'CedcaumAa', 'Ce”cauma']
sl.upper = [PCOIATAHIA

sl.lower = nponaraHIa

PesyanaT BbINOJIHEHNA TMpOorpamMmmMbl C MUCMOJ1b30BaHNEM (*)yHKLI,I/II7I n MeToaoB

paboThbl CO CTpOKamMu

Cnucok (list) — aTto cTpykTypa, cocTosiasi U3 3feMeHTOB, PacrnoOfiOXKEHHbIX B

YJieHOB CBOEWN CEMbBMU:

>>>myfamily=['father',6 'mother',6 'sister',6 'brother']

Mporpamma Ha Python Pe3synbrat BbIBOJA Ha IKpaH
myfamily = ['father', 'mother', Hello father
'sister', 'brother'] Hello mother

item myfamily: Hello sister
print('Hello', item) Hello brother

onpeaeneHHoM nopsgke. Kaxxgomy anemeHTy cCOOTBETCTBYeT HOMep (UM MHAOeKc), no
KOTOPOMY K HEMY MOXHO obpaTtutbca. [1ns co3gaHusa cnucka BkBagpaTHbIX ckobkax ([])

yepes 3anATYy0 MEpPeyYncnsaTCca BCce ero anemMeHTbl. Hanpumep, cosgaavMm CnMcok

B naHHOM cnyyae Haw cnucok ByaeT XpaHUTbes B nepeMeHHon myfamily.

Korga cnucok cosgaH, MOXHO HanucatTb nporpammy ans pabotel C 3TUM

ncnosib3ysa LUKIT:

Hanmwem TMnpuBeETCTBME AO5A KaXOaoro un3 4YreHOB CeEMbMU,

Kaxablin anemeHT cnucka umeeT cBov Homep (MHaekc). Hymepauusi anemeHToB

Ha4YnHaeTCAa C HynA:

a = ["AH)lpel\/‘l", "Bepa", "Hama”’ "Koﬂﬂnl "IOpa"]
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0 1 2 3 4
AHopen | Bepa | Hawa | Kona | KOpa
a[0] a[1] a[2] a3] | al4]

C kaxgblM 3N1EMEHTOM CNMCKa MOXHO pa6OTaTb oTAesIbHO:

a : ['IAHﬂpeﬁll7 IIBepa", "Hallla", IIKOJ_IHII, ll}Opall]
print(a[2])

BbiBoa: dawa
Cnucok MoxeT cogepXaTb pasHble TUnbl OObEKTOB. B oAMH M TOT Xe ChMCOK

OQHOBPEMEHHO MOXXHO BKJ1HOHaTb CTPOKU, YMUCIa, 0ObeKThI OPYrnx TunoB AaHHbIX:

objects=[1,2.6, 'Hello',6 True]
CnncKM MOXHO CKnaabiBaTb, TOrga HOBbIA CMUCOK OyaeT cofepXaTb 3f1eMEeHTbI
13 06ounxX CrMcKoB:
x=1[1, 2, 3,4]
y=1[5,6,7,8]
z=x+yprint (z)
PesynbTar: [1,2,3,4,5,6, 7, 8]

Co cnuckamm MOXHO AenaTb MHOIO pa3HbiX onepauun:

A’= [1l' 2! 3! 4! 5( 6( 7? 8]

MpoBepWTb, COREPHKUTCA NI

XinA 3NeMeHT X B cnucke A.
Bosepawaet True unu False
; HainT HauMeHbLW W SNeMeHT
min(A) B CnurcKe A.
max(A) Halit HaubonbLni anemeHT

B cnucke A.

¢yHKL|,VI$| HaxoxaeHus AJNMHbI CUCKa

a =["'flénoko”, "baHaH", "lpywa"]

x =len(a)

print(x)

print (2 in A)
PesynwsTar:
True

A=1]1, 2, 3, 4, 5, 6, 7, 8]
print (min(a))

PesynbTarT:

1

A=1[1, 2, 3, 4, 5, 6, 7, 8]
print (max(a))

PesynwsrTamT:

8

len(a):
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PesynbTart:3
CoptupoBka cnucka. DyHKkuusa sorted(a):
Mo Bo3pacTaHuio:

animals = ["koT", "ex", "cobaka", "6apcyk"]
animals = sorted(animals)
print(animals)

BbiBOA;:

[(6apcyk’, 'ex', 'koT', 'cobaka']
MoyObiBaHMIO:

a =[5, 65, 14, 700, 8]

a = sorted(a, reverse = True)
print(a)

BbiBoA;

[700, 65, 14, 8, 5]

CnocoObl BbIBOAA CNUCKOB
1)C nomouwibro pyHkyuuprint():
b =[17, 409, 88]
s=['f,g’,r, al
print(b)
print(s)
BbiBoA;
[17, 409, 88]
[f.9.r.a]

2) Bbi800 Kaxdoeo ariemMeHma criucka rno omaoesibHocmu:
a = ["AHgpen”, "Bepa", "Oawa", "Konga", "HOpa"]

fori in range(5):

print(a[i])

BbiBOA;:

AHppen

Bepa

Nawa

Konsa
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KOpa

3)Bbi800 Kax0020 anemeHma criucka noomoesisHocmu 8 00HOU CMPOKE:

a= ["AHﬂ,peﬁ", "Bepa", ",D,aLLIa", "KOJ‘IH", "I'Opa"]

fori in range(5):
print(afi], end =" ")

BbiBOg

Anpgpen Bepa [awa Konsa KOpa

4) Bbigod annemeHmoes criucka b6e3 obpawieHusi K uUHOeKcam 3r1ieMeHmMos:

fruits = ["A6noko", "baHaH
for x in fruits:

print(x, end =" ")

BoiBog

fA6noko baHaH Mpywa

CnocoObl BbiBOAA CNUCKOB

1)C nomoubio dyHKUMK print():

b =[17, 409, 88]
s=['f,’g’,’r, al
print(b)

print(s)

BbiBOA;:

[17, 409, 88]

[f.9.r.al

2) BbiBOO KaXkQoro anemMeHTa cnucka no-oTaenbHOCTH:

a = ["AHD,pGIZ", llBepa , ﬂ,aLLIa", "KOJ‘IFI", uI_Opau]

for i in range(5):
print(a[i])

BbiBOA;:

AHOpen

Bepa

[awa
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Kons
Opa
3)BbIBOA KaXXO0ro afeMeHTa cnncka no-otaenbHOCTU B OHOW CTPOKE:

a = ["Angpen", "Bepa", "Jawa", "Konga", "KOpa"]
for i in range(5):
print(afi], end =" ")
BbiBoa
Angpen Bepa [awa Konsa HOpa

4) BblBog a5ieMeHToB cnucka 6e3 obpalleHns K MHaeKkcam 31eMeHTOB:

fruits = ["A6noko", "banan", "Ipywa"]
for x in fruits:
print(x, end =" ")
BbiBoA
Abnoko baHaH MNpywa

Mpumep BapuaHTa 3apgaHunA

MNpoBepuTb, ByaeT nuM CTpoka 4MTaTbCHd OOWHAKOBO CMpaBa HaneBoO M criesa
Hanpago (T. €. ABNAETCSA N OHa NanUHAPOMOM).

PewweHue

CHavana BBeém CTPOKy KomaHaou: s=input('‘Beegute cTpoky ).

3atem onpegenuMm rorumdeckyto nepemMmeHHyo flag n npucsonm en 3HayveHue
1: flag=1.

[Onsa Havyana B BBEOEHHOM CTPOKE HYXHO yganutb npobenbl. [Ana 3Ttoro
BOCMONb3yeMCs LIMKIIMYECKON KOHCTpyKumen for, koTopas BbINOMHUTCS CTONbKO pas,
KaKylo UMeeT OSNIMHY CTpoka. [nuHy cTpoku onpegenum dyHKumuen len(s).

B Tene uukna Oyaem npoBepATb cnegytowee ycnosue: sfi]'='" '. [daHHoe
nornyeckoe BblpaxeHne bygeT UCTUHHO B TOM Cryvyae, €CNnu i-bll 3N1eMEHT CTPOKU He
Oyoet paBeH npobeny, Toraa BbINOMHUTCHA KOMaHAda criegylowasa nocne ABOETOUUS:
string+=sfi].

K cTtpoke string, kotopas Obina obbsaABneHa B Hayane nporpammbl, Oyget
£06aBnsATLCA NOCMMBOSBHO CTPOKA S, HO e 6e3 npo6enos.

[Onsa npoBepkn CTpPOKM Ha "nannHgpomMm” BOCMOMNb3yeMCs  LUKITMYECKOMn

KOHCTpYKLMel for.
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[nnHa nNonoBWHbLI CTPOKMHaAxXoOAUTCA AeneHnemM Haueno Ha 2.Ecnu konudectso
CMMBOJSIOB HEYETHO,TO CTOSILLMA B CEpeaVHE He yYnUTbiBaeTCs,T.K. ero cpaBHMBaemas
napa - oH cam.

KonuyectBOo NOBTOPOB LMKMNA pPaBHO AMNWHE MNOSIOBUHLI CTPOKU. [NMHY CTPOKM
onpeaenum yHkumnen len(s), raoe aprymeHT BBeOEHHAsi HaMW CTpoka S. 3Has ANUHY
CTPOKW, MOXHO BbIYUCNNTb KONMYECTBO MOBTOPOB UMKNa. [Ana 3Toro Lemno4vmcrneHHo
pasgenum AanuHy cTpoku Ha 2: len(s)//2.

[na 3agaHua guanasoHa gns uukna ucnonb3yem yHKumio range(), B KOTOPOK
aprymeHToMm ByaeT ABnATbLCA NONOBMHA ANMHBLI CTPOKK: range(len(s//2)).

for i in range(len(s//2)).

Ecnn cumBOon ¢ MHOEKCOM i He paBeH "CUMMETPUYHOMY" CMMBOSY C KOHUA
CTPOKU (KOTOPbIN HAXoaUTCA NyTeM MHAEKCALUN C KOHLA)

if s[i] = s[-1-i],

TO nepemeHHon flag npucesanBaetcst 3HavyeHme 0 1 NPOUCXOANT BbIXOA M3 LKA
kKomaHaon break.

[anee, npy NOMOLLM YCITOBHOW KOHCTPYKUMMK if-else B 3aBUCMMOCTM OT 3HA4YEHUS

flag nn6o - 0, nubo -1 BbIBOAUTCA COOOLLEHME, YTO CTPOKA NanMHAPOM, NMMBO HeT.

g=input {"BEeeguTe CTpoEY LWnT)
flag=1
string="T"
i rangs (len(=g) ) :
s[i]l=" T:
string+==[i]
print (string)

i range (len(g)//2):
string[i] l=string[-1-1]:
flag=0

flag: print ("Hanuenpou’)
print ("He nanMEIgpoMT)

Mpumep nporpammbl Ha Python

BreguTe CTLRORY

a posa ¥Iala Ha Jalny asopa
aposayrnanaHananyasopa
MamMHOEDOM

Pe3ynbTaT BbINOMHEHUS NPOrpaMmbl
Bbi1600kbI u npednoxeHusi o npodenaHHoU pabome

CodepxaHue omyema:

1. HaumeHoBaHune NPaKTN4YeCKOro 3aHATUA,
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2. Uenb 3aHaTus;

3. OT4yeT O BbINOSIHEHUN HA KaXKAbl aTan pa3aena «Co,u,ep>KaH|/|e N nop4aanokK

BbINOJSTHEHUSA 3a0aHUAY;
4. Cnucok Ucnornb3yeMblX UCTOYHUKOB;
5. BblBOAbI U NPEANOXEHUS;

6. [aTa n nognuco KypCaHTa 1 npenogaBartend.

Bonipocsi 0nisi camonposepKu

1. YT0 Ha3bIBaeTCs cTpokon B Python

2. MNepeuncnute QyHKUMN N MeTOAbI paboTbl CO CTPOKaMMU.
3. Ans yero cnyxut pyHkums S.split?

4. [Ina yero ucnonb3yeTca dyHKuunaA range()?

Mpaktnyeckoe 3aHATMEe Ne 32 lNMoHATMe KapTexa u cnoBaps. Co3paHue
crnoBapeun u KkopTtexxen. Metoabl cnoBapemn.

Llenb 3aHsmus:
1. WN3yunTb noHATHE KopTexewn un crioBapen B Python;

2. OBnagetb onepauMsamMm 1 MeTo4amMu Hag KopTeXaMu W CrioBapsiMu;
3. ®opmumposatb OK 01, OK 02.

UcxoOHbIe OaHHbIe: TeopeTudecknin matepman, nporpamma Python

UcxoO0HbIe OaHHbIE:
Manka Ha PC «[lNpaktudeckoe 3aHaTue Ne32 2 cemectp» C TEOPETUYECKUM
MaTepuanom rno TeMe 1 Bonpochl A5 06cyKaeHus.
CodeprxaHue u rnopsiOoK 8bIrnosIHeHUsI 3ad0aHusi:
1.06y4vatoLme A0MKHbI N3y4YNTb TEOPETUYECKYIO YacCTb NPaKTUYECKOro 3aHATUS

2. O6yqa+ou.u/|e OOJKHbI OTBETUTb Ha BOMNPOCHLI U BbIMONMHUTL 3adaHua no

BapuaHTaM..

TeopeTuyeckas 4yacTb
YacTto HaMm HyXHO gepxaTb MHOro ogHoobpasHbiXx AaHHbIX B OAHOM dhavne,
HanpumMmep, CMUCOK YYEHWKOB Konnemgka unu Homepa TenedoHOB B cCrnpaBo4yHuKe. B

Python Takne Habopbl AaHHbIX MOXHO OpPraHM3oBbIBaTbL B CMMUCKU, KOPTEXWN 1 CroBapu.
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Koptex (tuple), kak n cnucok, npegcraeBnsieT cobon nocneaoBaTenbHOCTb

anemeHToB. OgHako XpaHAWmnecAa B HeM arnemMeHTbl HeJb3A U3MEHATD, Aob6aenaTb Mnm

yoanatb. [Ons co3gaHus kopTexa MCNomnb3ylTcsl  Kpyrible CKOOKW,

NOMeELLATCA ero 3Ha4eHud, pasaerieHHble 3anATbiMn:

user=('Timur',23,1.10.1998)
print (user)

B KOTOpble

B kopTexax yaoOHO XpaHUTb CBOWCTBA OOBLEKTOB, Hanpumep, MMsi, BO3pacT,

aaty poxaeHusi. Ecnu BOpyr KOpTeX COCTOMT M3 OAHOro 3rieMeHTa, To rocne

€ANHCTBEHHOIO 3rfieMeHTa KopTeXa HeobxoAnMMO NOCTaBUTb 3andaTyHo:

user=('Tom',)

HekoTopble onepauun Hag KopTexxamu:

>>> () # cos3maHmMe IyCTOTO

xkoprexa ()

>>> (4) # »T0O He KOpPTexX, a LeJIOUMCIIeHHEIN

obwexkT! 4

>>> (4,) # a BOT 2TO — KOPTEX, COCTOAUUM M3 OOHOTO
syaemeHTa! (4,)

>>> b=('1"',2,"'4") # coszmaeM KOpTEX

>>> Db

('l', 2’ 141)

>>> len(b) # onpenmengem IJIUHY
KopTexa 3

>>> t=tuple (range (10)) # cosmaumue xopTexa C momoubil OYHKUUM range ()

>>> t+b # comaHMe kopTexen
(O’ l’ 2/ 3’ 4/ 5’ 6’ 7’ 8’ 9’ ‘l'/ 2’ '4')

>>> r=tuple([1,5,6,7,8,"'1"']) # xopTex M3 cnmucka
>>> r

(L, 5, 6, 7, 8, '1")

>>>

C nomoulbto KopTe>|<e|7| MOXHO npucBamBatb 3Ha4YeHUA OOHOBPEMEHHO OBYM

nepemMeHHbIM:

>>> (x,y)=(10,5)
>>
>
X
10
>>
>

Yy
5

>>> x,y = 1,3 # eciu yBpaTh KpyTJkle CKOBKM, TO Pe3yJbTaT HE M3MEHUTCH
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>>>

[MoMeHATbL MecTamn coaepXXMMoe ABYX NepeMEeHHbIX:
>>> X, Yy =Y, X

>>
>

X
3
>>
>

Yy
1

>>>
KopTe>|< Helb3Ad UBMEeHUTb, HO MOXXHO U3MEHUTb, Harpuumep, Crncok, BXOAALLNN B

KOpTeX:
>>>t = (1,[1,3],'3")

>>>
t[l]
[1, 3]

CnoBapu (dictionary) — 37O CTPYyKTypa AaHHbIX, B KOTOPOW KaXObl 3NIEMEHT
BMECTO MHAEKCA MMEET YHUKAmbHbIN KoY. QNeMeHTbl CrioBaps MOXHO M3MeHSTb. [ns

cO34aHus croBaps UCMorb3yTcsa UrypHbole ckobku ({}):
1. CnoBapu c030at0TCA C NOMOLLBIO OUrypHbIX CKOOOK.
2 I'Iapbl M3 KNnK4a " 3Ha4YeHuaA pas3genaroTcd 3andaTbiMN.
3. Knoum 1 3HadeHna pasgensatTca mexgy cobon gsoeToumem
4, Knwoyu B cnoBape MoryT ObITb TONBKO CTpOKaMu, uenbiMn Yncnamm nnun Yncnamm
C NnasatoLLen TOYKON. A BOT 3Ha4YeHUS MOryT BbITb No6oro Tnna

5. BaxHo He 3abbiBaTb MCMNONb30BaTh KaBbIYKM ANs CTPOKU-KITHo4a




MO-26 02 06-00[.08.M3 KMPK BrAP® ®I'60Y BO «KI'MY»

NHPOPMATUKA | C.221/295

I'Ipl/lmep co3gaHunAa crioBaps, KOTOprVl Ka>KaoMy CJioBy Ha aHIMUMNCKOM A3blKa

6y/:|,eT CTaBUTb B COOTBETCTBUE CJTOBO Ha NCMNAHCKOM A3blKe.

MuoxecTeo

MHoOXecTBO Knouen 3HaveHun

HeusmMeHsiemMoro Tuna
\

eng2sp ’
\

\ e i A
\ = ~o - -
- S . ~

7 ‘one’———" & - Z »‘uno’ &

—o A

\ 1 >
il
‘three’ —————+——" ‘tres’ ,
’ ‘\ ’
\ . J ’ \ ¢ s i
two’ ——+—x—‘dos’ ,
~ - o ==

~

dakTnyecku, crnoeapb — 3To 0ToOpakeHne ABYX MHOXECTB: MHOXeCTBa

KMoYenm 1 MHOXecTBa 3Ha4YeHUN.

HekoTopble n3 MeTooB 1 OYHKLUUW CrioBapemn:

e .keys () — Mcnonb3yeTcs Ans BblBOAA KOYen crioBaps.

e .items () — MUCNOMb3yeTCHA NS CO34aHUS KOPTEXEN C KoYaMun 1
3HaYEeHNAMMN.

e .get () — MeTod ANnd nosiydeHus 3Ha4YeHUs No KIioyy.

e .clear () — OYUCTUTbL CriOBapb.

e .copy () — cKonupoBaTb BECb ClioBapb.

e len () — MOMyYUTb ASINHY CnoBaps.

e type () — y3HaTb TuMN.

K crnoBapsm npuMeHuM onepartop in:

>>> eng2sp
{'"three': '"tres', 'one': 'uno', 'two': 'dos'}

>>> 'one' in eng2sp # NOMCK MO MHOXECTBY
KJIIOUEN True

>>>

YacTo cnoBapu ncnonb3yroTcs, ecnv TpebyeTcsa HanTu 4acToTy
BCTPEYaeMOCTU 3NEMEHTOB B NOCNef0BaTeNbHOCTH (CN1CKe, CTPOKe,
KopTexe).

®yHKUMSA, KOTOpas BO3BpaLLaeT CroBapb, CoAepKallmi CTaTUCTUKY

BCTpe4YaeMOCTHn 3anneMeHTOB B NocrienoBaTesibHOCTU:
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def histogram(s) :
d = dict ()
for ¢ in s:
if ¢ not in
d:
dlc]=1
else:
dlcl=d[cl+1 # mmm d[c] +=
1
return d
PesynbTat Bbl3oBa (pyHKUMM histogram() Ansa cnucka, CTpoku, KopTexa
COOTBETCTBEHHO:
>>> histogram([2,5,6,5,4,4,4,4,3,2,2,2,2])
{2: 5, 3:1, 4: 4, 5: 2, 6: 1}
>>> histogram ("ywte3475eryt3478e477477474™)
{*a': 6, '8': 1, 'e': 3, '3': 2, '7': 7, '5': 1, 'r': 1, 'y

2, 'w':

1, '"t': 2}

>>> histogram((5,5,5,6,5,'r',5)
{5: 5, 6: 1, 'r': 1}

>>>

Haunnas ¢ Bepcumn Python 3.9, B 13blke NOSABUIINCL HOBbIE OnepaTopbl,

)

KOTOpbIle obnervatot npouecc CrinaHnA cnosapeﬁ.

1. Merge (|): aToT onepaTop no3sonseT obbeaAnHATL [ABa CrioBaps C

MOMOLLLbIO OAHOr0 CMMBONA |.

2. Update (|=): c nomowpto Takoro oneparopa MOXXHO 06HOBUTbL NEPBbIN

cnoBapb 3HadeHmeM BToporo (¢ Tunom dict)

BOT OCHOBHbIE OTNMYMS 3TUX ABYX ONepaTopOB:

e «|» co3gaeT HOBbIV CrioBapb, 00beanHAsS ABa, a «|=» 06HOBNSET NepBbIf

CroBapb.

o OnepaTop merge (|) ynpowiaeT npouecc ob6begmnHeHns1 cnosapemn m

paboTbl C X 3HAYEHUAMM.

¢ OnepaTtop update (|=) ncnonb3yetcsa onst OGHOBNEHMSA CnoBapen.

dictionary={xkmmwoul : sBHauennel , kuwou2 : BHaUYEHNE?Z, . .

-}

Cospgagnm cnoBapb nog umeHem myecollege:
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mycollege = {'4kurs':'Aunna, Kupwin, Pavel',
'3kurs': 'Urops, Ouer,Ousbra'}

B atom crnoBape B Ka4ecTtBe Knoyen MCMNOJIb3YKTCA Ha3BaHWA KiaccoB, a B

KayecTBe 3HaYEHUN — UMEHAa TeX, KTO YYUTCA B 3TUX KIlacCax.

B cnoBapb MO>HO no06aBUTb 3HA4YEHNEe, NOMETMB €ro HOBbLIM KIMHOYOM:

mycollege['2kurs']='Elena, Aauca, /Iluma’

print (mycollege)
PesynbTar:
{'4kurs': 'Auna, Kupuman, Pavel',6 '3Bkurs':

'Uropsb , Oger, Oabra' , ' 2kurs' : 'Elena, Auuca, Iuma}
UTOObl NI3MEHUTL 3HAYEHNE SNEMEHTA, HY>XHO NpuaaTb €ro Kn4vy HoBoe

3Ha4eHune:

mycollege = {'4kurs':'AnHa, Kupuui, Pavel',
'3kurs': 'Urops, Ouer,Ouabra'}
mycollege|['3kurs']="'Matvei, Taus, CBera'
print (mycollege)

PesynbTar:

{'4kurs' : Anna,Kupwui,Pavel', '3kurs': 'Matvei,Taus,Csera'}
MCI'IOJ'Ib3yFI LUMKNnfor,MOXHO BbIBECTU Ha 3KpaH TOJTbKO KMo4Kn croBaps.

foriinmycollege:
print (i)
PesynbTar:

4 kurs
3 kurs

Mnu BbIBECTU TOJIbKO 3HAYEHUSA crnoBaps:
foriinmycollege:
print (mycollege[i])
PesynbTar: AnHa , Kupunn, Pavel

Matvei, Tausi, CeeTa

NMpumep BapmnaHTa 3agaHuns
CospgaTtb cnvMcok cBoux nbumbix unbmoB. BbiBecTn cnucok
cnocobamu: a) B CTPOYKY; 6) B CTONBUK; B) B CTPOUKY Yepes 3ansTyto.

Bbi800b1 u npednoxeHusi o npodesiaHHoU pabome

Tpewms
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CodepxxaHue omyema:

1. HaumeHoBaHune NPaKTN4YeCKOoro 3aHATNA

2. Uenb 3aHaTuUA

3. OTyeT 0 BbINOMHEHMM Ha Kaxabl aTan pasgena «CogepkaHue M NopsiaoK

BbINOJTHEHUA 3a4aHNA»

4. Cnuncok ncnoJyib3yemMblX NCTOYHUKOB

5. BbiBOAbI U npeanoxeHund

6. [ata u nognuck KypcaHTa v npenoaaBartens

Bonpocski 0nsi camornposepku

Kak co3gatotca cnmuckn?

o o bk wDnh ke

Kak oTcopTupoBatb CNCOK?

MpakTuyeckoe 3aHATHE Ne
pa3nunyHbIX 3agavax

Llenb 3aHsmusi:

UTto Takoe cnucok, kopTex, crnosapb B [MMToHe?

Kakve onepaumm MOXHO NMPOU3BOAUTL CO CNMCKaMmn?
Kakne cywecTtByloT cnocobbl BbiBOAaA cnucka?

Kak 3anuncbiBaeTcs oyHKUNUS onpeaeneHns AnnHbl cnmcka?

33 lpumeHeHMe cnUCKOB M cnoBapen B

1. Hay‘-II/ITbCFI COCTaBIIATb rnporpamMmmbl C NpuuMeHEHUEM CITNCKOB U CJ'IOBapem;

2. 38erI'II/1Tb YMeHUe NpuMeHATb MeTOoObl CITUCKOB U cnosapeVl B 3agadax.

3. ®opmumposatb OK 01, OK 02.

UcxodHble OaHHbIe: TeopeTuyeckuin matepuan, nporpamma Python

UcxoOHbIe 0aHHbIe:

Manka Ha PC «[lNpaktudeckoe 3aHaTMe Ne33 2 cemecTp» C TeOpeTU4ECKUM
MaTepuarnom rno TeMe 1 BONpoChl A5 06CyKaeHns.

CodepxxaHue u nopsiOoK 8bINMOMHEHUST 3a0aHus:

1.06yqarom,|/|e OOJDKHbI N3Yy4UTb TEOPETUHECKYHO HYaCTb NMPAaKTU4YECKOro 3aHATUA

2. 06yqarou4|/|e OOJDKHbl OTBETUTb Ha BOMPOCbLI U BbINOJIHUTL 3adaHUA Mo

BapuaHTam..

TeopeTnyeckas 4acTb
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Mpegnonoxum, 4to Ham Heobxoammo obpaboTaTb MHGOpPMaUM O

KypCax BaJloT

Aara onnap CLuuAa EBPFPO

uUsD EUR
16. 05 2015 S0.011S sSe.9881
1S5S . 0S 2015 S0.0774 S7.1383
14 05 2015 49.5366 SsS. 7138
13.05 . 201S S0o.92140 S7.17102
09 0SS 201S SO0. 7511 sSe.8971
08 . 0S 2015 S0.361S S7.2207
O7 05 2015 a4 .9816 S6e.1843
06 0S5 . 201S S1.7574 S7.4093
O1.05 2015 S1.1588 S7.1578
30.04 2015 S171.7029 S6.80860
29 04 2015 sS2.3041 S6.9016
28 04 2015 S1.4690 S5.8747
25 04 2015 S50.2473 S4.6590
24 04 2015 S1.€011 SS5.12S5S
23.04 2015 53.655S5 S7.7226
22 04 2015 sS3.9728 S7.5998

Mbl MOXeM Kypc BanioTbl Ha Kaxabll [AeHb NMOMECTUTb B OTAENbHYIO
nepeMeHHy!o:

>>> dayl = 56.8060

>>> day2 = 57.1578

>>>

CXEMATHUYHO 3TO BBII'JIAJAUT TAK

dayl = 56.8060 id1:float
day1l E A’I 56.8060 |
day2 =57.1578 id2:float
day2 @ ‘I 57.1578 |
day3 = 57.4093 id3:float
day3 | id3 I :I 57.4093 I
day4 = 56.1843 id4:float
daya [ida } >[ se.18a3 |
day5 = 57.2207 id5:float

day5| id5 lr :I 57.2207 I

TyT HaM Ha NMomMoLwlb MNpuUxXoadaT CMNCKWU. Nx MOXHO paccmaTpuBaTb Kak

aHanor maccuBa, 0 KOTOpbIX Mbl By4eM roBopuTb Ha cnefyowmx 3aHATUsAX, 3a
NCKINOYEHNEM BaXHOW OCOOEHHOCTM — CMUCKN B Ka4yecTBe CBOMX 3NIEMEHTOB
MOryT coaepxaTb nobble 06bekTbl. Ho 060 BCeM no nopsaaky.

Cnucok (list) B Python saBnsetca oGbekTOM, MNO3TOMy MOXeT ObiTb
NMPUCBOEH MEPEMEHHOW (NepemeHHasl, Kak U B Mpeablaylimx criyyas, XpaHut

agpec obbekTa Knacca Crnmcok).
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[MpeacraBMm CNMCOK A5 HaLeW 3aaym ¢ Kypcom BantoT:
>>> e =[56.8060, 57.1578, 57.4093, 56.1843, 57.2207]

>>> e

[56.806, 57.1578, 57.4093, 56.1843, 57.2207]

>>>

Cnucok nossonsier XpaHUTb pa3HOopOdHble AOaHHble, o6pa|.|.|,aTbc;| K

KOTOPbIM MOXHO 4Yepe3 NMA Crncka (B OaHHOM CIy4ae nepemMeHHyr e).

O6anJ,aTbCFI K OTAOElIbHbIM 3JIeMeHTaM CIMUCKa MOXXHO Mo UX UHAOEKCY

(mo3uummn), HaYMHas C Hyn4:
>>> e=[56.8060, 57.1578, 57.4093, 56.1843, 57.2207]
>>> e[0]
56.806
>>> e[1]
57.1578
>>> e[-1] # nocnegHnn anemMeHT
57.2207
>>>
Ob6paLllyeHure no HecyLecTBYOLWEMY UHOEKCY BbI30BET OLUMNOKY:
>>> e[100]
Traceback (most recent call last):
File "<pyshell#10>", line 1, in <module> e[100]
IndexError: list index out of range
>>>
Cnunckn MoxXHO n3aMeHuTb. [NpoBeaem akcnepuMeHT:
>>> h=['Hi', 27 , -8.1, [1,2]]
>>> h[1]="hello’
>>> h
['HI', 'hello’, -8.1, [1, 2]]
>>> h[1]
'hello’

>>>

B npumMmepe Mbl co3gasjim CrMCoK N USMEHUITN 3NEMEHT, HaxogsLwmncs B

nosuuum 1. Buamm, 4TO CNUCOK N3MEHUCS.
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PaccmoTpum eLle oanH NpuMep 1 NOKaXeM, YTO NPOUCXOANT B NaMSATH:
>>> h=['bonjour','npueeT','hola','aloha’,'npuBit’]
>>>
B namartu:
>>> h=['bonjour','npuBeT','hola’,'aloha’,'npuBiT']

'd2 str id4:str

| mpuser’ | | ‘aloha |

/dl str
id3:str /d5 str
T anBIT’
h | id6 0 . 3 |
id1 id id id4 id
id6 : list
[Mpon3BoaMM M3MEHEHUS CrMCKa:
>>> h[1]="hello’
>>> h
['bonjour’, 'hello’, 'hola’, 'aloha’, 'npuBiT']
>>> h[1]
'hello’
>>>
>>> h[l]="hello’
@dZ:Str id4a-str
[ npuser | | __caloha |
idl:str id7Z:str id3:str -
Eesnsel] ESeisa '
T T =
N N\ \ \
h [ _igs C iz |t iar| Z idaz | ® iga ids

id6 : list
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B MOMEHT nameHeHus cnucka B namATM co3gaeTcs HOBbIA CTPOKOBbIV
obbekT 'hello’. 3atem agpec Ha 3TOT 06bekT (id7) nNomewiaeTca B NeEpPBYHO
A4enky cnucka (Bmecto id2). Python yBuauT, 4to Ha 06bekT no agpecy id2 HeT
CCbIfIOK, MO3TOMY YAQnuT ero n3 namsTu.

Cnuncok (list), HaBepHoOe, Hanbonee 4acTo BCTpeYaOLWNNCS TUMN OaHHbIX,
C KOTOPbIM NPUXOOUTCSA CTaNKnMBaTbCs NPU HanMcaHuM nporpamm. ATO CBA3aHO
CO BCTPOEHHbIMM B Python chyHKUMAMK, KOTOpblE NO3BOMSOT Nerko un GbiCTpo
obpabaTbiBaTh CNUCKMK:

PaccmoTpum NHTEPECHbIN npumep, Hanuem dyHKUMIO,
obbeanHsaLWYyO ABa crivcka.

MonyuunTcs cnepytowlee:

>>> def f(x,y):

return x+y

>>> {([1,2,3],[4,5,6])

[1,2,3,4,5, 6]

>>>

Tenepb nepegagmMm B Ka4eCTBE apryMeHTOB [ABE CTPOKMU:

>>> f("123", "456")

'123456'

>>>

Mepepaovm gBa 4Yncna:

>>> {(1,2)

3

BepHemcs K MHCTpyKuumu del n yganmum ¢ noMoLLbio cpesa nogcnmcok:

>>>a = [-1, 1, 66.25, 333, 333, 1234.5]

>>> del a[0]

>>> a

[1, 66.25, 333, 333, 1234.5]

>>> del a[2:4] # ypaneHue nogcnucka HadmHasi co 2 no 4
>>> a

[1, 66.25, 1234.5]

>>> del a[’]

>>>a ]
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>>>

PaccmoTpym BaxkHyt0 OCOGEHHOCTb CMMCKOB. BbinonHuMM cnegyowmm
KoAa:

>>> h

['bonjour’, 7, 'hola’, -1.0, 'npuBeT’]

>>> p=h # copepxaT ykasaTtesnb Ha OOQWH U TOT Xe CMUCOK

>>>p

['bonjour’, 7, 'hola’, -1.0, 'npuBeT’]

>>> p[0]=1 # moanunumpyem oaHy M3 NEPEMEHHbIX

>>>h  # uameHunaco gpyrasi nepemeHHas!

[1, 7, 'hola’, -1.0, 'npuBeT']

>>>p

[1, 7, 'hola’, -1.0, 'npuBeT']

>>>
id2:float id4:float
id3:float id5:float
' : { {
S \ \ | \
0 1 2 3 4
h |ids 1 id1 | " id2 | % a3 | igal|® ids
id6 : list

B Python gBe nepemeHHble HasbiBalOTCA rcegdoHUMaMU, KOrga OHM
cofepXart oAnHaKoBble agpeca namsaTu.

Ha cxeme BMOHO, YTO nepemMeHHble p 1 h ykasbiBalOT Ha OOUH N TOT Xe
CIMUCOK:

NMpumep BapnaHTa 3apgaHus

Mpnmep

3apgaya «Ckpabn»

B HactonbHOM wurpe Ckpabn (Scrabble) kaxpgas 6ykBa wumeer
onpefeneHHyl LUeHHOCTb. B cnyyae C aHrmunckum  andaBuTOM  OYKM
pacnpenensiTcs Tak:

e AEILOUL N,S, T, R—-1o0uKo;
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e D,G-2o0ukKa;

e« B,C, M, P-3ouka;

e F,H,V,W,Y -4 ouka;
e K -5 0uKkosB;

e J, X— 8 0uKos;

e Q,Z-10 oukos.

A pycckue OyKBbI OLIEHMBAKOTCS TaKk:
e« ABEWHO,P,C T-1ouxko;
o O, K IJI, MY —2o0uka;

e B,TE, b, A-3o0uka;

I )
o

e W, bl —4 ouka;
« X 3, X, U,4Y -5 oukos;
, 9, KO — 8 oykoB;
O, W, b — 10 oukos.
Hannwute nporpammy, KoTopasi BblYMCNSAET CTOMMOCTb BBELAEHHOIO

nonb3oBaTtesieMm crosa. bygem cumtatb, 4TO Ha BXOA NogaeTcsa TONbKO OOHO
CNOBO, KOTOPOE COAEpPXWUT NUOO TOMbKO aHrnumnckue, nnbo TOMbKO pycckue
OyKBbI.

Mpumep BBOAA:

HOYTOYK

Mpumep BbiBOAA:
12

PeweHue:

CHavana Hanuwem dyHkumio isCyrillic(), koTopasi Bo3Bpallaet True,
ecnn BBeLEHHOE CMOBO COOEPXUT Kupunnudeckne cumsosbl, u False, ecnu
OYKBbI — MATUHCKME.

3aTtemM co3gagum crioBapu, rge kKnyamu 0yayT oYKW, a 3HaYeHusMU —
CcTpokn n3 byks. Metog items() no3BonsieT obpalwaTbCs K KnoyYam 1 3HaYeHUSIM
OLHOBPEMEHHO — ecnu ovepenHas byksa B CrioBe BXOAMT B OOQHO M3 3HAYEHUN,
reHepatop pgob6aBUT KMKOY B CMNMCOK, a MeTod cnucka sum() nogcumTtaet

CTOMMOCTb BCero cJjioBa.

' /T ] 1c(text) :
return bool (re.search('[a-gA-4d]"', text))

2 .
3g
4:

'FHVW&'
IRI

U‘\

CU

28 'ﬂKHMHV'

3 'BPEBH'
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1

text = input () .upper ()
if ] illic(

if isCyrillic(text) :

print (sum([k for i1 in text for k, v in points ru.items ()

print (sum([k for 1 in text for k, v in points en.items ()

Bbi8o0b1 u nipedrnoxeHusi o npodesiaHHoU pabome

CodepxaHue omyema:

7. HanmeHoBaHue NPaKTN4YeCKOro 3aHATUNA

8. Llenb 3aHaTna

if i in v]))

if T in v]))

9. OTyYeT O BbINOMHEHUM Ha Kaxabl aTan pasgena «CoaepkaHve U Nopsaok

BbINOJIHEHUA 3aaHNA»

lo.CHMCOKMCHOﬂbSyeMbD(MCTOHHMKOB

11. BeiBOAbl U NpeanoxeHus

12.[laTta n nognuck KypcaHTa 1 npenogasaTens

Bonipocsi 0nisi camonposepKu

7. UYto Takoe cnucok, kopTex, cnosapb B [MMToHE?

8. Kak cospatotca cnucku?

9. Kakue onepaumm MOXHO NPOU3BOAUTL CO CUCKaMU?

10. Kakue cywecTtBytoT criocobbl BbiBOAA cnucka?

11. Kak 3anucbiBaeTcst pyHKUMSA onpeaeneHns aAnvHbl cnmcka?

12. Kak oTcopTupoBaTb CMUCOK?
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MpakTuyeckoe 3aHaTHe Ne34 NMoanporpammel :npoueaypbl U PYHKLUN

Llenb 3aHsmus:

1. N3yuntb npouenypbl U dyHKumm B Python;

2. 3HaTb - CMHTaKCUC npoueayp W @YHKUMKW, npouedyp C MapamMeTpom,
nokarnbHble 1 rnobanbHble NepeMeHHbIE;

3. YMeTb - NPUMEHATbL CUHTaAKCUC npouenyp UM YHKUUMM NpU  COCTaBreHuu
nporpammbi;

4. BnageTb - OCHOBHbIMW HaBblkamn paboTbl C PYHKUUSMIU 1 NpoLeaypamu;

8. dopmumposatb OK 01, OK 02.

UcxoOHbIe OaHHbIe: TEOPETUYECKNI MaTepman, nporpamma Python
UcxoOHbIe OaHHbIe:

Manka Ha PC «[lNpaktudeckoe 3aHaTHMe Ne34 2 cemecTp» C TEOPETUYECKUM
MaTtepuarnomM no TemMme 1 BONpocChkl Anst 06CyXaeHus.

CodeprxkaHue u rnopsiOoK 8bIrnosIHeHUs1 3ad0aHusi:
1.00yyaroLme OMKHbI N3y4nTb TEOPETUYECKYIO YaCTb NPAKTUYECKOrO 3aHATUS
2. Obyyalolme OOMMKHbI OTBETUTL Ha BOMPOCHI U BbINOMHUTE 3a4aHus no

BapuaHTaMm..

TeopeTnyeckas 4yacTtb

PaHee Bbl y>Xe ncnonb3oBanu BCTPOEHHbLIE B UHTEpPNpeTaTop PyHKUUK:
print() — BbIBOAWUT Ha NeYvaTb AaHHbIE, 3aKNKYEHHbIE B KPYrIible CKOOKY;
str() — npeobpasyeT AaHHbIE K CTPOKOBOMY TUMY;

int() — npeobpasyeT faHHbIe K LerloMy YKCHy;

float() — npeobpa3syeT uenbie Yncna B APOOHbIN TUM;

round() — OKpyrnsieT Ynucno B 6GOnMbLUY MO MOAYO CTOPOHY.

Kpome HuMX Mbl MOXeM co3faBaTb CBOM COBCTBEHHblE PYHKUMW OS5 BbINOSIHE-
HUA TexX unm mHblx 3agad. Onga atoro B Python npegycmoTpeHa BO3MOXHOCTb, Koraga
HEKOTOPbIN MOBTOPSAIOWMINCSA BCNOMOraTeNnbHbl  anroputM (MnNn  ero  pparmMeHT)

ochopmnsieTcs B OTAENbHYO YHKLUMIO.
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BcnomoratenbHbIn anroputMm — 3TO alrroput™Mm peLleHunA Kakon-nnbo

noasagavun, KOTOprIZ MOXET Bbl3blBATbCA N3 OCHOBHOIO aJIropuTtMa.

B nporpaMMmMpoBaHmm BCromoraTesibHble anropuTMbl HasblBatoT

nognporpammamu. B sisbike Python cywecTBytoT ABa B1aa nognporpamm: npoueaypbl 1

dyHKUMN.

Mpoueanypa — 970 nognporpamMmma, KOTOpas BbINOMHAET HEKOTOopble OencTBus
nocne Bbi30Ba €€ M3 OCHOBHOM MporpamMmmbl wunuv gpyron npouenypbl. Kaxaas
npoueaypa MMeeT YHUKanNbHOE UMS, MOXET MMETb NPOU3BOJSIbHOE KONMYECTBO BXOAHbIX
napameTpoB. [lpyM BbI30Be nNpouenypbl YyKasbiBalTCA QakTu4yeckne 3HadeHus

napameTpoB.

[Ons 3Toro HoBOM QYYHKUMM HEOOXOOMMO NPUCBOUTbL MMSA W OnNucaTb ero arn-
roput™. B ganbHenwem, npy ynoMmmHaHum B nporpammMme MMeHu (pyHKUUK, 3anyckaeTcs
COOTBETCTBYHOLMIA BCNOMOraTenbHbI anroputM CO CMUCKOM BXOAHbIX U BbIXOAHbIX
AaHHbIX. [Nocne BbiNoSHEHUA yHKUMKM paboTa NpoaosmKkaeTcs C TOW KOMaH4bl, KoTopas

HenocpeACTBEHHO CneayeT 3a BbI30BOM NoAnporpammbl (pyHKUMK).

MpeanonoXmnm, 4TOo B HECKONbKMX MecTax nporpaMmmbl TpebyeTcsi BbIBOAUTL Ha
9KpaH coobuweHne o6 owwunbke: «Owmbka B nporpamme». IATO MOXHO caenathb,
HanpumMep, Tak:

print ('Oumbkxa B nporpammMe’)

BcTaBka aTtoro onepatopa BbiBOAa Be3fe, raAe HYXXHO BbIBECTU coobLieHne o6
owmnbKe, NpuBeOeT K 3arpy>KeHHOCTM NaMsTU U yBENUYEHUIO koda nporpammbl. Ecnn
notpebyeTcs MOMEHSITb TEKCT COOOLWEeHUs, TO Hy)XHO OyaeT uckaTb 3TM onepaTopbl
BblBOAA NO Bcel nporpamme. IMEHHO Ons Takmx CnyyYaeB MCMOnb3YHTCs PYHKUUN —
BCMOMoraTesfibHble anroputMbl ( nognporpammbl), K KOTOPbIM MOXHO 0OpaTtuTbCsa C

Lpyroro Mecta nporpamMmbi.

3anuwem yHKUNIo error :

error () :
print ('Ommbkxa B nporpamme’)
n = int (input())

n < 0:
error ()

Mol BBENW HOBYIO PYHKLUIO error.

Kak BnauTe npouenypa (nognporpamma) HaymHaeTcs Cny>keBHbIM CrIOBOM -
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def (define — «onpegennTb»).

CDopmaanble napamMmeTpbl npoueaypbl nNepedncrndarTcd 4Yepe3 3andTylo.
OI'IepaTOpr, BXo4dume B TeJo npouenypbl, 3anmcbiBakdTCA C OTCTYNOM. I'Ipou,e,qypa

[oMmkHa ObITb OnpeaeneHa Ao NepBoOro eé Bbi30Ba.

def <uma>(<napameTpbI>):
<oneparopbi>
Mocne wumMeHM QYHKUMKM CTaBATCA CKOOKW, B KOTOPbIX MOXHO nepenaBaTb

napameTpbl PyHKUMN 1 ABoeToYME. Teno PyHKUMN 3annCbiBaeTCs C OTCTYMNOM.

Bbi3oB npouenypbl OCyLLECTBMAAETCA MO €€ UMEHU C yKasaHueM (PaKTU4eCKUX

napameTpoB (apryMeHTOoB).

<UMs>(<apryMeHTbI>)

[na Toro 4Tob6bLlI PyHKUMS 3apaboTana B ApyroM MecTe nporpammel, Heobxoam-

MO €€ BbI3BaTb N0 UMeHU (He 3abbiB CKOOKN).

Hanpumep:
error().

MpumeyaHue: Mexay doopmManbHbIMU U PaKTUHECKMMU NapamMeTpamMmn SOSMKHO

ObITb COOTBETCTBME MO KOnn4yecTBy, NOpPAAKY ClieqoBaHUA 1N TUNY.

Mcnonb3oBaHue gyHKLMIA COKpallaeT KOA, €Criv Kakue-To onepauuu BbINOSHS-
IOTCA HECKOSIbKO pa3 B pasHblX MecTax nporpammbl. MHoraa 6onbluyo nporpam- my
pa3buBalOT Ha HECKONbKO (pyHKUMM ana yaobcTBa M ynpolleHusi, odopMmnsasa B BuAe
dYHKUMA OoTOenbHble 3Tanbl CROXHOIO anroputMma. TakonM nogxon nenaeT BCHO

nporpammy 6osiee NOHATHOMN.
PYHKLUUU U UX apryMeHTbl

CDyHKLI,I/IFIM MOXHO nepeagaBaTb apryMmeHTbl — AOOMOJNMHUTENbHbIE OaHHble O114

N3MEHEHMNS BbINONHSAEMbIX AEUCTBUN.

Mpeanonoxum, 4Yto TpebyeTcss MHOrOKpaTHO BbIBECTU Ha 3KpaH CUMMBOI, Ha-
npumMep, YTobbl HapucoBaTb Tabnuuy unu pasgenutens. [porpammy, pellarLLyo aTy
3agady Ans nepemMeHHoln N, MOXHO 3anucaTb Tak:

s = '_' #cumBon

Nmena hyHKIHMIA TOMKHBT
COCTOSAITh M3 CTPOYHBIX OYKB, a
CTI0BA PA3IENATHCS CHMBOJIAMU
NOMYEePKUBAHUS — 3TO JIETAeT

™
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n>o0:
print (s, end = ''")
n-=1;

O6paTuMm BHUMaHWE Ha BbI30B OYHKLUMW Print C MMEHOBaHHbLIM aprymeHTomMm end

3aBepLuaoLwuii CMMBON (MO YMOMYaHUI0 CUMBOS «HOBasi CTPOKa»).

BcrnomoraTenbHbIN anroput™ LMKNa BbIBOAA MNOBTOPSOLLErOCA CUMBOSIA MOXHO
odopMuTb B BUAE (PYHKUUKN. DTOM (PYHKUUM HY>KHO nepenaTb aprymMeHTbl — CUMBOS U
4YMCNo, CKOSbKO pa3 ero NoBTopuTb. [1porpamma nonyvaercsa Takas:

pr_char(s, n): #rMs QyHKUMM C apT'yMeHTaMu
k =n
k > 0:
print (s, end = '"')
k =1
pr_char ('-', 10) #aprymMenTH

OcHoBHas nporpamma COOEpPXUT BCEero OOHY KOMaHay — BbI30B (QYHKLMM
pr_char. B ckobkax ykasaHbl aprymMeHTbl QYHKLMW, yKa3blBaloLWMe, YTO CUMBOM TUpE

(«-») Hy>HO BbIBecTn 10 pas.
FmoGanbHbIe N NoKanbHble NepeMeHHble

Bo MHorux cnyyasix doyHKUMK MCnonb3ytoT ans obpaboTku gaHHble. AT AaHHble

MOTyT HaxoguUTbCA B rnobanbHbIX MO0 NoKanbHbIX nepeMeHHbIX.

JlokanbHble nepemMeHHble — 3TO NnepemMeHHbIE, OI'Ipe,D,eJ'IéHHbIe B npouegype, oHn

OOCTYMHbI TOJIbKO BHYTPU npoueaypbl.

mobGanbHble NEepeMeHHble — 3TO MNEPEMEHHLIE, OnpeaeniéHHbIe B OCHOBHOM
nporpamme. OHM OOCTYMHbI BHYTPM NpoLeaypbl TOMbKO ANS YTEeHUs1, a ANsl UBMEHEHUS

TpebyeTca 06bABUTL UX B Npoueaype nocne cnyxebHoro cnosa global.

Hanpumep:

def summa(a, b):
global ¢
c=ath

summa(2)




MO-26 02 06-O0[.08.M3

KMPK BIrAP® ®I'BOY BO «KI'TY»

NHPOPMATUKA

| C.236/295

print(c)

NokanbHbIe nepemMeHHbIe T[epenarTca B (*)yHKLl,VI}O 4Yyepes aprymeHThl,

YKa3aHHbleé B KpYIIibIX ckobkax nocne WMMeHu beHKLI,VIVI. JlokanbeHble nepemMeHHble

HaxoOAaTCA B «30HE BUOMMOCTU» TOMbKO 3TON (PYHKUMM M HEOOCTYMHbl Ond BCeu

ocTanbHON nporpammebl. MMobGanbHble NnepeMeHHble A0CTYMNHbI BO BCen nporpamme. K

HUM MOXXHO O6paTI/ITbCFI no UMeHn " NoJIy4nTb CBA3aHHOE C HUMU 3HAYEeHUE.

Mpumep BapuaHTa 3agaHus

1.PaccMoTpyM TUMbl NEPEMEHHbIX Ha NpUMepe AaHHON NporpamMmbl:

rectangle () :

a = float(input('llmpuua: '))
b = float(input('BricoTa: "))
s = a*b

print ('Inowan »: ', s)

triangle():

a = float(input('OcrHoBaume: '))
h float (input('BricoTa: '))

s = 0.5%a*h

print ('Onowans: ', s)

figure = input('l-npsaAMOyTroNBEHUK, 2-TPEeYyT'OJNBHUK: ')

figure == '1':
rectangle ()
figure == '2"':

triangle()

B aton 3apgaye 5 nepeMeHHbIX, rae rnodanbHas Tonbko figure. NepemeHHble a u

b n3 dyHkumm rectangle(), n a n h n3 dyHkuumn triangle() — nokanbHble. Mpn 3TOM

JIOKaJibHbl€ NepeMeHHble B Ppa3HbIX (byHKLI,VIFIX ABIIAIOTCA pa3HbIMU NepeMeHHbIMN.

Bo3BpaTt 3Ha4yeHun U3 PyHKLUN

CDyHKLI,I/IFI — 3TO BcrnoMoraTtesbHbIN arropunTm, KOTOprIZ BCerga BO3BpaLlaeT B

OCHOBHOM anropmTMm 3HavYeHune-peaynbTarT.

Kaxxpgaa pyHKuusa BblgaeT onpeaenieHHbln pesynstat. Ecnu gaxe Bbl He ykasbl-

BaeTe Ha BO3BpaT 3HA4YeHUdA B KaydecTBe pel3yrbTata, OHa, TeEM HE MeHee, BblacT

pesynbTtat None (Hn4ero).

[ns Toro 4ToGbl yKa3aTb, YeMy paBHO 3HaYeHMe PYHKLUKU, UCMONb3YHT onepa-

TOp return (aHrn. BepHyTb), MOCIe KOTOPOro 3anucbiBalOT 3HaYeHMe-pe3ynbTar.
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4

PesynbTaTom MOXeT ObITb YMCNO, CUMBOJ1, CUMBOSbHAs CTpoKa Unu ntobown apy-

rov o0ObEKT.

OnuncaHune yHKUUK

def <umsa>(<mapameTpbr>):

<omepaTopbr>

return <pesyiabTar>

2. CocTaBMM (QYHKUMIO, KOTOPAasi BbIMUCIISIET CyMMY BCeX Ludp ymcna (H-p, ans

yucna 147 HyXXHO CrnoXxuTb uudpbl: 1+4+7=12). CnoxeHuve undp Ha- YMHaAEeM C

nocnegHen, B Hawem npumepe 3To undpa 7.

YT06bI NONYy4YMTb NOCHEOHIO LUMdpY Yncna, Hy)KHO B3siTb OCTaTOK OT Aere- Hus

yncna Ha 10 (147%10=7).

(sum=0). Tenepb cymma paBHa 7.

uenoydncrieHHoro genenus (147//10=14).

nOﬂyHeHHbIVI ocTaToKk gobaBnsiem K «CyMMe», KOTOopad U3Ha4dallbHO paBHa HYIHO

3ateM Mbl «OTCekaem» nocnegHiol umdpy umicna 147, ucnonb3ysa onepatop

Mockonbky umcppa 14 > 0, TO Mbl BO3Bpawaemcss B Hayano uukna. Lukn

npoaosnkaeTcd A0 TexX nop, Nnoka 3Hav4yeHne N He CTaHOBUTCA PaBHO HYJIHO.

B Hawwem npvmepe Mbl cHoBa oTcekaem umdpy 4 (14%10= 4) n pobasnsiem ee K

cymme (4+7=11).

Otpensem ee o1 Bcero yncna (14//10=1).

lMocnegHee ogHo3Ha4YyHOE ymcrno npubasnsaem k cymme (11+1).

PesynbTart: 12

Takum obpasom, Halla nporpaMmma 6yaeT BbirMsaeTb Tak:

n =

int (input ('BBegure umcuo:

"))

digits_sum (n):

total = 0

n > 0:

total +=
n // 10
total

n =

n%lo0

#ocHoBHass mporpamMa

print (digits sum(n))
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3. Hanuwem nporpammy, koTopasi onpegensieT: Oenutcs nNu cymma umdp
3agaHHoro Yncna Ha 3. lNMpuyem, ecnm B Nony4YeHHON cymme Gornblue 0gHON Lmdpbl, TO

Heob6xo4MMO MOBTOPUTL OMNepaumto, Noka cymma He ByaeT COCTosATb U3 €ANHCTBEHHOM
umdpbl.

Hanpumep, cymma umdp umcna 123456789 pasHaeTca 45. HYnucno asysHavyHoe —
OonNATb HAaxXoAMM cyMmy umdp: 4 + 5 = 9. MNonyynnu geBATKy, KOTopas AeNUTCS Ha Tpu
(9%3==0). 3HaunT, ncxogHoe uucno 123456789 penuntca Ha Tpu. Mcxoga ms aToro

anropuTma, Noly4ymm criegyroLLyo nporpammy:

sum(n) :
sum = 0
n>0:
sum += n % 10
n=n// 10
sum #ocHOBHasl nporpamMMa
k = int(input('Beegure umcno: '))
while k > 9: #noka cymma umupp He BymeT omHOM uMbpOI
k = sum(k) #BrBEIBaEeM QYHKLMIO
k%$3==0:
print ('Umcno menmurcs Ha 3')

print ('Umcno He gmenmTcst Ha 3')

@OYHKUNIO MOXHO BbI3blBaTb HE TOMbKO U3 OCHOBHOW MpOrpamMmsbl, HO U U3 Apy-
ron oyHKunun. Hanpumep, pyHKUMA, KOTOpasi HaxoauT cpedHee U3 Tpex pasnuny- HblX
yncen (TO €CTb YMCNO, 3aK/KYEHHOE MexXay ABYMs OCTalbHbIMW), MOXET ObliTb
onpegerneHa Tak:

middle ( a, b, c ):
mi =min ( a, b, c )
ma =max ( a, b, ¢ )
a+b+c-mi-ma

Ona Ncnosib3yet BCTPOEHHbIE q)yHKLl,I/II/I min 1 max. Noeq peweHna CoCcTtonT B
TOM, 4YTO €eC/in U3 CyMMbl Tpex 4ucesn BblMECTb MUHMMaAlribHOE U MaKCMMalibHOE, TO

NOoNy4YNTCA KaK pa3 TpeTbe YNCIO.

PyHKUMA MOXET BO3BpaLLaTh HECKOMbKO 3Ha4yeHu. Hanpumep, Bo3BpaTt cpasy u

YaCTHOro, 1 oCTtaTKa OT AeJlieHUnd ABYX YMcesqn MOXHO HanmcaTb Tak:

divmod ( x, y ):
=x //y
m=x 3%y

d m

Q.

PesynbTaT oyHKUMM MOXHO 3anucaTb B ABE Pa3fnNyHble NepeMEHHbIE:
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a, b =divmod ( 7, 3 )
print (a, b ) # 2 1
Ecnu ykasaTb TOMbKO OZIHY NEpPEeMEHHYI0, Mbl MOMYy4YUM KOPTEX — HAabop anemeH-

TOB, KOTOprﬁ 3aKIMlo4aeTCA B Kpyrible CKOOKMU:
q = divmod ( 7, 3 )

print (q ) # (2, 1)

B cnyyasx, korga Heob6xogmMmo co3gaTtb (PyHKUMIO, KOTOpasi Hy»KHa B nporpamme
TONBbKO OAMH pa3 W BbIMOMHAET HECOXHYIO onepauuto C HECKONBbKMMU apryMeHTamu,
ncnonbayoT lambda-pyHkunn. Lambda-pyHKuna — 910 aHOHMMHasa (PyHKUNA, TO eCTb
He UMeEeT CBOEero Ha3BaHus, Kak B criydas ¢ def. 3anmcb yHKUMM HAaYMHaETCA Co crnoBa
lambda, 3atem 4epe3 npoben ykasblBalOTCA aprymMeHTbl (QPYHKUMM W cpasy nocne
ABOETOYNSA yKa3blBaeTCs onepauus, pesynbTaT KoTopon 6yaeT Bo3BpalleH (PyHKUMeN.
Cos3gagum Takyto yHKLMIO Ha NpUMepe YMHOXEHNS ABYX Yncen:

multiple = X, y: x * y #lambda-pyuxkumst ¢ 2-mMs

apryMeHTaMmu
print (multiple (2, 5)) #pesynsrar 10

B npumepe Bbiwe Mbl npucBounn lambda-dyHkumio Kk nepemeHHon multiple. XoTs
Takylo QYHKUMIO MOXHO Takke 3anucatb OOHOM CTPOKOW, He npucBavBas K

nepemMeHHoOWn:
print ((lambda x, y: x * y)(2, 6))

OpHo M3 rnaBHbIX YMEHWUIA B NPOrpaMmMUPOBaHUN — 3TO HE NMcaTb OAUH U TOT e
KOO, HecKonbko pa3. Kak TOmbkO 3TO NPOMCXOAUT, HYXKHO MNOHMMaTb, 4YTO 3TOT

I'IOBTOpFIPOU_lI/IIZCFl KyCOK KO4a AOJTKEeH NaTn B C*)yHKLlI/II-O.

NMpaktnueckoe 3aHATMEe Ne35 T[loHATME AaHHbIX, OONbLKMX AAHHbIX.
MaccuBbl ogHOMeEpHbIe U ABYMEPHbIE.

Llenb 3aHsmus:

1. M3yuntb  MNOHATMSA GOMbLUMX AAHHbIX, OAHOMEPHbIX W ABYMEPHbIX

mMaccusoB B Python.
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2. 3HaTb onepauuu Hag MaccMBaMm 1 cnocobbl COPTUPOBKM MACCUBOB;
3. Popmmposatb OK 01, OK 02.

UcxoOHbIe OaHHbIe: TeEOPETUYECKNIN MaTepuan, nporpamma Python

UcxoOHble OaHHbIe:
Manka Ha PC «[lNpaktudeckoe 3aHaTHMe Ne35 2 cemecTp» C TEOPETUYECKUM
MaTepuanom rno TeMe 1 BONpochl A5 06CyKaeHus.
CodeprxkaHue u rnopsiOoK 8bIrnosIHeHUs1 3adaHusi:
1.06y4vatoLime AOMKHbI N3y4UTb TEOPETUYECKYIO YacCTb NPAaKTUYECKOro 3aHATUS

2. Obyyvatouime gomKkHbl OTBETUTL Ha BOMPOCHI.

Teopemuyeckasi Yacmb:

OcHoBHOE npeaHasHavyeHWe COBPEMEHHbIX KOMMbTEPOB — 0b6paboTka
BonbLoro konnyecTBa gaHHbIX. [py 9TOM HaZo Kak-TO obpalaTbCs K KaXXaon U3 Thicay
(VN gaxke MUNNMOHOB) AYeeK C AaHHbIMU. B aTOM cuTyauumn nmsa galT He Aderke, a
rpynne siieek, B KOTOPON Kaxkaasa A4venka nmeet cobCTBEHHbIM HOoMep. Takas obnacTb

NnamMsTV Ha3biBaeTCHA MaccuBoM (Mnu Tabnmuen).

MaccuB — ynopsifoyveHHbIM HAabop AaHHbIX, NpeHa3HaYeHHbIn NS XpaHeHUs
AAHHbIX OOHOro Tuna, WAEHTUMPUUUPYEMBLIX C MOMOLLBKD OAHOIO WM  HECKOMbKUX
WHOEKCOB.

MaccuBbl ucnonb3ytoTcss Anst ob6paboTkm 60MbWOro KonmyecTsa OLHOTUMHbIX
AaHHbIX, HanpumMmep, nocrnenoBaTefibHOCTEN (oaHOMeEpHbIE MaccuBbl) 1 Tabnuy
(ABYXMepHble MaccuBbl).

MaccuB xapaktepusyeTcs:
e pPa3MEepHOCTLIO;
e 0a30BbIM TUNOM 3JIEMEHTOB;
e TUMNOM MHAEKCA (MOXET ObITb TONMLKO NOPALAKOBLIM TUMOM

e MHOXECTBOM 3Ha4YeHUn Ona NHOEKCa.

AnemMeHT MaccmBa — OTAefbHaA nepemMmeHHad,Bxogdllasd B MaCCUB.
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UHaekc anemeHTa MaccumBa — HOMeEp 3JieMeHTa B 3TOM MaccuBe.

Pa3MepHOCTb MaccuBa — KOJIM4ECTBO 3JIEMEHTOB, KOTOPOE COAEPXKNT
MacCCuB.

MaccuB, cocToAwmmn 13 HEKOTOpOro pdaaa afnemMeHToB, Ha3blBaeTCA BEKTOPHbLIM
mnn OAHOMEPHbLIM. Ecnn maccuB BKNOYaeT HECKOSbKO pAaooB, OH Ha3biBaeTCA
MaTpPUYHbIM UJTN MHOTOMEPHbLIM.

[1, 2,5, 7, 8] — BEKTOPHLIN MaccuB, COCTOALLMNA N3 NATN SNIEMEHTOB.

3 5 3
-1 20 - MaccuB aBnsietca MHOFOMeprIM( B JAaHHOM Clly4ae-

2 -2 1| QAOBYMepHbIM)pasMepHOCTM 3x4 1 BKNOYaeT 12 3N1EMEHTOB.

10 2 4

MaccuBbl MOTyT COCTOSITb HE TOMbKO M3 YMCern, HO U U3 CTPOK. ArnemMeHTamu
MaTpuLbl MOTYT ABNATLCH anrebpanyeckme CUMBOIbI UMM MaTeMaTU4eCcKne OYHKLMN.

Yacto B 3agavax nNpuxoguTcs XpaHUTb MPSIMOYrofibHble Tabnuvubl C AaHHBIMW.
Takve Tabnuubl Ha3bIBaOTCA MaTpULamMm UM ABYMePHLIMU MaccuBamu.

[BymepHble MaccuBbl MW MaTpuuamMm HasblBAKOTCH MacCUBbl 3f1EMEHTOB,
npeAcTaBneHHble B BUAe NpsiMOYroribHbIX Tabnuu, Ana KOTopbIX onpeaeneHs npasuna
mMaTemMaTtunyecknx gevcteumn. Matpuua B Python — 310 NpsiMOYronbHbIM ABYMEPHbIV
MaccuB, B KOTOPOM JaHHble XpaHATCA B CTpoOKax U ctonbuax. MaTpuua MoXeT XpaHuTb

[aHHble NbOoro TMNa, Takme Kak Yicna, CTPOKW, BbIpaXXeHUs U T. 4.

Maccus [“‘npumep”, “ncnonb3oBaHna”, “CTpoK’] COCTOUT U3 TPEX CTPOK, ANs
KaXK[oM N3 KOTOPbIX BblAerNeHo onpeaenéHHoe KoNnnM4ecTso nHopmauuu.

Cnocobbl 3anofiHeHUs MaccuBa [aHHbIMU

- a
HeHOCpeI[CTBCHHOG npucBanMBaHUC 3HAYCHUI
OJICMCHTaM.

r 5

3arnojHeHne MaccuBa MPOU3BOJIbHBIMU
9JICMCHTaMU, CJ'Iy‘laﬁHLIMPI qyucCJIaMu.

r 5

BBoj 3HaueHU 371€MEHTOB C KIIABUATYPhI WX
yreHue u3 (daiina.

- _
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KonuyecTBo areMeHTOB B MaccuBe 3aaéTcs u3HavanbHo n obosHavaeTcs
naTuHckon Byksown, Hanpumep n. [JOCTyn K aneMeHTam NpouM3BoANTCS NO YNCIIOBOMY
nHaekcy, 3anucbiBaetcsa kak mydogsli], rae mydogs — ums maccu- Ba, [i] — 4ncnosom
nHOeKc anemeHTa. Tak, Ana obpalleHnsa K CMMBOSY Nog HOMepPoM 5 3anuwiem:
mydogs[5]. B MHOroMepHOM MaccuBe TakKe UCMONb3YHTCHA NaTUHCKME ByKBbI,
Hanpumep j 1 k. B aTom criydae JOCTyn K MacCuBy OCYLLECTBIISETCA Mo 3annucy snaa
inf[5,6], rae inf — wnms maccmBa, 4ucna o603Ha4aloT, YTO 3aMNpPOLUEHHbIN 3NIEMEHT
HaxXoAWUTCS Ha nepecedeHnn cTpokn 5 n ctonbua 6. [locTyn K MaccuBy NPOU3BOJSIbHbIN,
NO3TOMY MOXHO ObpaluaTbcs K anemeHTam nog nHaekcamm 0, 33, 2020, n He3aBUCUMO

OT TOro, Kakom u3 afie- MEHTOB Mbl 3arnpocum, OH cpasy NnoABUTCA.

LOENCTBUA HAL MACCYBAMU N NX ANEMEHTAMM

[nsa Toro 4ToObl BbiGpaTb KOHKPETHbIN 3fIEMEHT MaccuBa, Hago nocne
ngeHTumkaTtopa MaccmBa YykasaTb €ro WHAOEKC WM MHAOEKCbl, MO3TOMY
3MIEMEHTbl MacCMBa 4acTO Ha3blBalOT WHOEKCUPOBAHHBbIMU MNEPEMEHHBIMM.
OnemMeHT OAHOMEPHOIro MaccmBa MMEET OOWH MHAOEKC, ABYXMEPHOro — ABa U T.
A. Hag oanemeHTamuM wmMaccvMBa MOryT NPOM3BOAUTLCS TE Xe OEUCTBUS, YTO

1M Hag NnpoCcTbiMU NepemMeHHbIMU TOIro XXe Tuna.

Ecnn pBa maccuBa u 6ornee onucaHbl OOMHAKOBO, TO C HUMW MOXHO

NpoBOAUTL CriedytoLue onepaLum:

NMpoBepka Ha paBeHCTBO. A=B. Pe3ynbtaTtom sBNsgeTCH 3Ha4YeHUe «UCTUHa», ecnu

KaXabl 3rieMeHT MaccmBa A paBeH COOTBETCTBYHOLLEMY 3rieMeHTy maccusa B.

NpoBepka Ha HepaBeHCTBO. A<>B. PesynbtatoM £BMSeTCA 3HaYeHue
«UCTMHA», €CcnM 3HadeHne XoTs Obl O4HOro anemMeHTa maccuBa A He paBHO

3HAa4YeHNI0 COOTBETCTBYHOLLIEIO 3fiIeMeHTa MaccuBa B.

NMpucBauBaHue. A:=B. Bce 3HayeHUs anieMeHTOB MaccmBa B npucBamBarTcs
anemeHTaMm MaccuBa A. 3HayeHns anemMeHToB MaccuBa B octatotcs 6e3

N3MEHEHNA.
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MHuuymanunsauma maccuBa. /Huumanusauyms — 3TO npuceaMBaHnMe Kaxgomy

ANeMeHTy MaccuBa Kakoro-nmbo 3HayeHus.

BeBoa u BbiBOA 3neMeHTOB MaccuBa. MaccuB BbIBOOUTCA Ha 9KpaH

KOMMbtoTEpa.
KonupoBaHue 3nemMeHTOB n3 OfIHOro maccuBa B apyron. [ns
BbIMOMHEHUA 3TOro [OencTBua Heobxoammo, YTOObI MacCuBbl,

yyacTByloLLMe B AaHHOW onepaumu, Obinm onucaHbl 0AMHaKoOBO.

NMouck B maccuBe 3N1€MEHTOB, yAoBNeTBOPAKLWNX HEKOTOPbIM YCITOBUAM.
nyCTb HaM 3afa- HO HEKOTOpOeE ycrioBne, no aToMmy ycrioButo HaMHY>XHO HaWUTn

3J1IeEMEHTbI B MaccuBe.

NMonck MuHMManbHOro (MakcumanbHoro) ane- MeHTa. OcyuwecTBnsaeTcs
0T60pP MUHUMANBLHOIO UM MakCUMarbHOMO AflieMeHTa cpeaun BCeX are- MEHTOB
mMaccuBa.

BbluncneHne cymmbl (nNpousBeneHus) 3ne- MEHTOB MaccuBa. B
pesynbTaTe Morfiy4aem O4HO YUCIIO.

MNepectaHoBka anemeHTOB MaccuBa. OcCyLlecTBNASETCA C MCMONb30BaHWEM
BCMOMOraTeNnbHON nepeMeHHOM TOoro Xe Tuna, 4To 1 6a30Bbln TUM MacCUBOB.
CymMmMupoBaHMe 3NeMEeHTOB MaTpuu, (OBYX- MEpHOro Maccumea) Mo CTpoKam
unun ctonbuam. B pesynbTate nonyyaem ogHOMEPHbIA MacCuB.

NMonck MMHMManbHOro (MakcuManbHOro) ane- MeHTa CTpoku (cton6ua). B
pes3ynbTaTe BbIBOOAUM MWHMMAanbHbLIA UMM MakCUMAaIbHBIN 3NIEMEHT MO CTPOKE

unu ctonouy.

CopTtupoBKa MacCUBOB. N3ameHeHne mMaccuBa B COOTBETCTBUM C

3afaHHbIM YCINOBUEM.
COPTUPOBKA MACCUBA

COpTVIpOBKOI;I Ha3blBaeTC4d npouecc ynopagovmBaHunA Ha6opa OJaHHbIX OOHOro Tuna

no BO3pacTaHUIo Uin y6bIBaHI/IPO 3Ha4YeHus Kakoro-nmobo npu3Haka.

AﬂrOpVITM COPTUPOBKN — CuUCTEMa nocrieaoBaTesibHbIX onepauw?l anA

ynopaaodmnBaHua 3rieMeHTOB B CrACKe.

NMAPAMETPbI OLLEHKWU AITTOPUTMOB
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Bpemsa copTupoBKu |

OcHoBHOH napamerp, XapaKTepU3yIOIUH
ﬁLT(‘,’T‘ﬁﬂ nelicTRUEe ATrONUTMA

MamAaTb |

Psg  anropuTMoB TpeOyeT BBIIENEHHSA JI0-
MOJHUTENBHOM  mamMsATH  MOJ  BPEMEHHOE
XpaHeHue naHHbIX. IIpu oreHke ucnonbzyemoit
MIaMATH He OyAET YYMTHIBATHCA MECTO, KOTOpPOE
3aHMMAET WCXOJIHBI MAaCCHB,U HE 3aBUCSIIHE
OT BXOJHOH IOCIEJOBATENbHOCTH  3aTparThl,
HalmpuMep Ha XpaHEHHE KOAA IMPOTPAMMBI.

YcTonumBocCTb

VYcroiunBasi cOpTUPOBKA HE MEHSIET B3aUMHOTO
pacroyIOKeHHsT  PaBHBIX  3JEMEHTOB. Taxkoe
CBOMCTBO MOJKET OBITh OYCHB TIOJE3HBIM, CCIU
3JEMEHTBl COCTOSIT U3 HECKOJBbKUX TOJeH, a
COPTUPOBKA MPOUCXOJUT MO OAHOMY U3 HHX.

EcTtecTBEeHHOCTb NoBeAeHUsA

Omnpenensiercst 3G (HEKTHBHOCTHIO MeTofa
mpu o0paboTKe yXKe OTCOPTUPOBAHHBIX HIU
YaCTUYHO OTCOPTHPOBAHHBIX JAHHBIX. AJITOPUTM
Be€T cebs eCTeCTBEHHO, €CIM YYHUTBIBACT OTY
XapaKTePUCTUKY BXOJHOM IIOCIEAOBATEIBHOCTH
1 paboTaeT Jyyie. )

CopTvpoBka MaccvBa MOXET MPOXOAWTb MO  BO3pacTaHulo unu  ybbiBaHUIO.
CopTvpoBKka CTPOK 4acTo paHxupyeTcs no andaeuty. PasnuyalT oOMeHHyto
COPTMPOBKY  (My3bIpbKOM), COPTUPOB- Ky BbIOOPOM, COPTMPOBKY BCTaBKaMW,

COPTUPOBKY CIUSHUEM.

CopTupoBka obmeHa (NMy3bIPpbLKOM)

Mpesa metopa: copTupoBka MaccuBa OT anemeHTa a[0] k anemeHTy ali ]c
nonapHbIM  M3MEHEHMEM  MecTamuM  [OBYX 3fIEMEHTOB MaccmBa  npu

onpeaenéxHbIX YyCroBusXx.
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IlepBbIii Ipoxoa

1) NpoxoaMm CcHU3Y BBEpPX (Cnesa Harnpaso) Mo MaccuBy.

2) I'IpocmanMBaeM napbl COCeHNX 3N1IEMEHTOB.

3) MeHseM MecTamMu 3feMeHTbl, €Cflih OHWU He YOOBJIETBOPAKOT YCITOBUKO

COPTUPOBKW.

[Mocne nepBoro npoxogda MO MaccuUBY BBepXy OKasblBAETCA CaMblil JIEMKUN
3NeMeHT — OTClo[a aHarorns ¢ ny3bIPbKOM.

Bropoii 1 nmocieaywmue mpoxoabl

1) Cneayolmii Npoxoa AenaemM A0 BTOPOro CBEpXy afieMeHTa, TakuMm o6pasom,

BTOpOVI no BeJIN4YNHE 3NNeEMEHT NOAHNMAETCA Ha NpaBuJibHYO NO3NLINIO.

2) }J,enaeM npoxoabl no Bce yMeHbLLIalOUJ,eIZCFI HWXHEN 4YacTn maccuBa 4o Tex

nop, rnoka B Hen He OCTaHeTCHa TONbKO OAWH 3MIEMEHT.

Ha aTom copTupoBka 3akaH4YMBaeTCsl, T. K. MOCneAoBaTeNbHOCTb YNOpsiAoYeHa

Nno BO3pacCTaHuio.

CopTtupoBka BbIOOpOM

Mpesa wmetopa: co3gaBaTb OTCOPTUPOBAHHYK MOCMEAOBaTENbHOCTb MYTEM

npucoegnHeHnA K HEN OHOro arieMeHTa 3a apyrim B rnpaBuiibHOM NoO- pAAdKe.

CTpOI/IM roToBYyH nocriegoBaTtesibHOCTb, HaA4MHadA C 1EBOro KOHUa MaccuBa.

AJ'IFOpVITM COCTOUT M3 N nocnengoBaTesibHbIX LIAaroB, Ha4nMHasd OT HYJNEBOIo U

3akaHumBas (n — 1)-m.

1) Ha nepBoM Lware npocMoTpuM BeCb AaHHbIA MacCuB N HANOEM HaUMEHbLUUN

anemeHT — k.
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2) MeHsiem nepBbIn 3neMeHT U K- (HaumeHbLwKni). Takum obpasom, Ha NepBoM

ware no- Jfiy4dmm, 4TO Ha MecTe HyreBoro aJfieMeHTa a[O] CTOUT HAUMEHbLLNIA.

3) Ha BTOPOM LWare Haxogunwm HaMMEHbLUUA 3fie- MEHT cpean OcCTaBLUMXCA

a[1]...a[n — 1] n meHs- em ero c a[1].

4) Ha i-m ware BbibMpaem HaMmeHbLwnin 13 anemeHToB afil...a[n — 1] u meHsiem

ero mecta- mu c alil.

5) Mpogomkaem Lwarn oo Tex nop, rnoka He rno- MeHsieM NnocreaHne 3NemMeHTbl.

MocnepoBaTenbHOCTDL LLAroB npnn = 5 |/|306pa>|<eHa Ha PUCYHKE HNXeE.

HCXoaHas MmocCjICa0BaTCIbHOCTb

419|762
2197|614
PR
mar 1: 2
2| 3| 717|614
<>
mar 2. 3
2|134|6 7
maft—3> 4 7
213|467
mag 4., 6 6
213|146 |7
niag 5 7 7

BHe 3aBucMmMOCTM OT HOMepa Tekyulero Lara i, nocriegoBaTefibHOCTb
a[0]...a[i] (BblogeneHa Ha pUCYHKE KypCMBOM) SIBRISIETCS YNOPSAOYEHHON. Takum
obpasom, Ha (n — 1)-mM ware BCA NOCNeAOBaTENbHOCTb OKa3blBaeTCHA

OTCOPTUPOBAHHOMN.
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BbicTpas copTupoBKa (BCcTaBKaMu)
OTOT BUL, COPTUPOBKN ABNAETCA Hambonee npu- MeEHEMbIM 1 3AEKTUBHBIM.

Npoesa metopa: pa3geneHne MaccmBa Ha noa- MacCuMBbl U COPTUPOBKA 3TUX
noamMmaccumBoB.

1) Bbibupaem 13 maccmBa HEKOTOPbLIN ONOPHLIN anemeHT ali].

2) 3anyckaem npouenypy pasgeneHuss  MaccmBa, KoTopasi nepemeldaet
BCE KIo4n, MeHbLUMe nnbo paBHble ali]l, BNeBO OT Hero, a BCe KIuu,
bonbwure nmbo pasHble alil, — BnpaBo. Tenepb MaccuB COCTOUT U3 ABYX
NOOMHOXECTB, MPUYEM NeBoe MeHbLLEe NpaBoro iMbo paBHO emy.

d a[i] a[i] a[i]

3)Ecnu B nogmaccuee 6ornee AByX 3/1EMEHTOB, PEKYPCUMBHO 3arnyckaem Ans
Hero Ty e npouegypy. [lpousBogMm 3Ty onepaumio ans  oboux
noaMacCrBOB.

4)MpogomkaemM 0o  Tex Mop, fMoka He  MOfAyYMM  MOJIHOCTbHO
OTCOPTUPOBAHHbI MaCCUB.

CopTupoBKa criussHmem

Npes meTopa: BMecTo pasgernieHns no orop- HoOMy 3rieMeHTY, Kak B NpUHLUMNne
COPTUPOBKM BCTaBKaMKn, MaccuB NPOCTO AeNMTCS nornonam.

8

MaccuB pasaenén 1o

/

3
MOCJIEOBATEIHLHOCTEH UTMHBI OJWH \‘
3

8

CnusiHue 10 YNOpsAIOYEHHBIX Map

\
/

wx”/"“‘m-q
_ht'f&‘-—a__ﬂﬁ

7 8

—

CinusiHMe map B yHOpSAJOYEHHBIE YETBEPKH \

12 345678

Crnusane 4eTBEPOK B OOMIMI MacCHUB
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YacTto anga paboTbl C 0OAHOMEPHBIMX MaCcCUBaMW UCMOJb3YHTCA CMUCKM.

Cnucok (list) — aTO CTpykTypa AaHHbIX ONA XpaHeHusi OOBbEKTOB pasfnNYHbIX
TUMOB.

Cnvcku aBNSTCA YNnopsagoYeHHbIMU NocneaoBaTenbHOCTAMU, KOTOpble COCTOAT
M3 PpasfMyHbIX TUMNOB [aHHbIX, 3aKrYalLWnXca B KBagdpaTHble CKOOkM [ ] w
oTAensawmeca gpyr ot gpyra ¢ NOMOLLbIO 3ansiTON.

Ana pabotbl ¢ maTpuuyamm B Python Takke ucnonbayrotcs cnucku. Kaxabiv
3NEeMEHT CrucKka-mMaTpuLbl COOEPXKUT BIIOXXEHHbIN CMINCOK.

Taknm obpasom, nonyyvyaeTcss CTPYKTypa U3 BrOXEHHbIX CMUCKOB, KONMMYECTBO
KOTOpbIX onpefenseT KONMMYeCTBO CTONBUOB MaTpuubl, a YMCIIO 3NIEMEHTOB BHYTPU
KaXK[,0ro BrIOXXeHHOro Cnmcka ykasblBaeT Ha KONIMY4eCTBO CTPOK B MCXOOQHOW MaTpuLie.

Mpumepbl NpeacTaBneHns O4HOMEPHOrO U ABYMepHoro Maccmea B Python :

OpHomepHble MaccuBbl
i— 0 1 2 3 4 5 6 7 8
Ali]|-5|-2|-6|-1| 0|4 2|3 |-1]-3

A — HMA MaccHea
j; — HHAEKC 3AeMEHTa

A[O0] = -5, A[l]] = -2, . . . A[9] = -3

MHOekcoMm MoXeT ObITb He TOMbKO Lieyioe YMCIO, HO U Liefnioe 3HaYeHue
nepeMeHHou UnM apumMeTUIYECKoro BelpaxeHus.

Hanpumep: A[2*i-1] = -2 (npwn i=1).

Mepen ncrnonb3oBaHneM B NporpaMmMe MaccuB HeobxoamMmo co3aaTtb. O6palleHue K
HECYLLECTBYIOLLIEMY 3NIEMEHTY BbI30OBET OLLIMOKY.

KonunyecTtBo arnemMeHTOB B MaccuBe onpeaensieTcs ¢ NoMoLLbio dyHkuum len (length —
«anuHar) . Hanpumep: N = len(A)

[1ByMepHble MaccuBbl

b

[
el L

({1, 2, 31, [4, 5, 6]]

=
I

~1
Ly
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['oe n*m — pasmep MaTpuLbl, B KOTOPOW KaXXObIN 3NIEMEHT XapakTepusyeTcss HOMEPOM
CTPOKM-i 1 HOMepOM cTonbua-|.

a[0,0] a[0,1] a[0,2] a[0,3] a[0,4] Homep crpoku
Mpw a[1,0] a[1,1] a[1,2] a[1,3] a[1.,4]
N=5u M=5
a[2,0] a[2,1] a[2,2] a[2,3] a[2,4]
a[3,0] a[3,1] a[3,2] a[3,3] a[3,4] Homep cronbua
a[4,0] a[4,1] a[4,2] a[4,3] a[4,4]

3apaHusa Ona caMoOCTOATENbHOIO BbINOJSTHEHUS

3adaHue Ne1

Co3panTe KOHCMNEKT TeopeTUYeCcKoro Matepmana no nnaHy

1)4Ymo Hasbiearom maccugom u Orisl 4He20 OHU UCIOMb3YOMCH.

2) Kak xapakmepu3yemcsi Maccushbl.

3) Ymo noHumarom rnod umeHem, UHOEKCOM U pasMepPHOCMbK Maccuea.
4) BuObI maccusa

5) Kakue senu4uHbl Mo2ym bbimb 3eMeHmamu maccusa

6) Criocobsi 3aronHeHuUss Maccusa

7)delicmeus Ha0 maccusamu U UX arreMeHmamu.

8) BudbI copmuposku maccusa.

9)lpusedume npumep 3arnucu 0OHOMePHO20 U 08yMepHO20 Maccusa 8 Python

10) Kakasa cpyHkums onpefensieT 4nvHy maccuBea.

Bbi80o0b1 u npednoxeHusi o npodesiaHHoU pabome

CodepxxaHue omyema:

1. HanmeHoBaHMe NpakTUYeckoro 3aHATUS

2. Uenb 3aHaTtus

3. OtyeT 0 BLINOMHEHUM Ha KaxAabl 3Tan pasgena «CogepxaHue n nopsaok
BbINOSIHEHUSA 3a4aHNA»

4. Cnuncok ncnoJjib3yemMbiX NCTOYHUKOB
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5. BblBOAbI U NpeanoXxeHns

6. [aTa n nognucob KypCaHTa 1 npenogaBartens

Bonpocbi 0nsi camonposepku
1. YT0 Takoe maccuBbl?
2. Kak cospgatoTcsa cnucku?

3. HasoBuTe naeu MeTogoB COPTUPOBOK MaccuBa

Mpaktnyeckoe 3aHATMEe Ne36 PaGotra ¢ oAHOMEpHbIMMU MaccuBamu.
Co3paHuve 1 BbIBOA OAHOMEPHOro MaccuBa

Llenb 3aHsmus:

1. M3yunTb cnocobbl co3gaHus u BbiBOAa OAHOMEPHbLIX MaccuBoB B Python;

2. Bnapetb cnocobammn no co3gaHMlo OQHOMEPHbBIX MAacCUMBOB M BbiBOAA MX Ha
3KpaH;

3. ®opmmposatb OK 01, OK 02.

UcxoOHbIe OaHHbIe: TeopeTudecknin matepman, nporpamma Python

Ucxo0HbIe OaHHbIE:
Manka Ha PC «[lNpaktudeckoe 3aHaTHUe Ne36 2 cemecTp» C TeopeTU4eCKUM
MaTtepuanom no TemMe 1 BONpOChl Anst 06cyxaeHus.
CodepxxaHue U nopsiOoK 8bINOSIHEHUS 3a0aHus:

1.06yvatoLime OOMKHbI N3y4YnTb TEOPETUYECKYHO YacTb NPAKTUYECKOro 3aHATUS
2. OByvarowme O0MKHbI OTBETUTb Ha BOMPOCHI U BbINONHUTL 3ag4aHUsA no

BapuaHTaM..

Teopemu4eckas 4acmb

Cnocobbl co3gaHnss OQHOMEpPHOro MaccmMBoB
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1 cnoco6. Co3gaHnMe MaccUBa YKa3aHWEM 3HaYeHUW 3TeMEeHTOB

MaccuB co3gaeTcsa NEPEYUCTIEHNEM SNEMEHTOB YEPES 3anATYO B
KBagpaTHbIX CKOBKax.

=
|
|
|

# MacCMUMB M= D DJIEMEeHTOB

[0] * 5

|
i
| # DaloJIHeHHED HYJISMA |
|
|
|

NMonyyeHne cnucka Yyepes NpMcBanBaHue KOHKPETHbLIX 3HAYEHUN.
Tak BbirnaguT B koge Python nycton crnvcok:
s =[] # NycTton cnmncok

I'Ipmmepbl C0O34aHuA CNMUCKOB CO 3HAYEHUAMMN.

1=[5,75,-4,7,-511# crnMCOK LeNHEH UMCeN
1=[1.13,5.34,12.63,4.6,34.0,12.8]# coMcor M3 BelleCTBeHHBEH UMCET

l=["0Ona", "Brnagmuup"”, "Muxamn"”, "Japea”]# COMCOE HE CTROE
1=["Mocrea”, "HMeauore", 12, 124] # CcMemaHHLIE COMCOR

l=[[(0, 0O, O], [1, o, 11, [1, 1, 011 # COMCoE, COCTOAMH M2 CHMCEOEB
1=['=", 'p', ["i=ok'], 2] # chOMcoE M3 SHAausHHMI M COMCEA

Cnunckn MOXHO cknagbiBaTb (KOHKATEHMPOBATL) C MOMOLLIbIO 3HAKa «+»:

1=[1, 3]+[4,23]1+[5]

print ("1=[1, 31+4+[4,23]+[5] =",1)
1

PesynbTar:

>3
1=[1, 31+[4,231+[5] = [1, 3, 4, 23, 5]
23 |

2 cnoco®. BBoa ¢ knaBuatypbl (Npy HeGONbLLIOM KONWMYECTBE ANEMEHTOB)

N =5 # pasMep Maccupa B IEPEMEeHHON |

|

'B = [0] * N # =BanoJHeHMe MacCHMBAa HYJIAMA :
| .

| print ("Beegure", N, "snemMeHTOB MaccuBa:") |

“ . |

| for i in range(N): # nepebop MHIEKCOB !

| B[i] = int(input()) # BBOI uUMCJla C KJIaBMaTyPH :

ifor i in range(N): # nepebop MHIEKCOB |
|
: print ("B[", i, "] =", end="") # BHBOI NOINCKAa3KU |
| B[i] = int(input()) # BBOI UYMCIa l
Haakpare: B[ 0 1 =1 |
| |
B[ 1] =2 !
B[ 2] =3 !
B[ 3] =4 I
/B[ 41 =5 I

NHOPOPMATUKA | C.251/295


https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-6/ex_list_prog.png?attredirects=0
https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-6/ex_list_prog1_res.png?attredirects=0
https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-6/ex_list_prog1.png?attredirects=0
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leHepaTOpbI CNUCKOB.

B Python co3gaTtb CNMCOK MOXHO Takxke npyv NOMOLLIX reHepaTopoB.
MepBbIN cnocob.

CnoxeHne ogMHaKOBbLIX CMUCKOB 3aMEHSIETCA YMHOXEHUEM:
Cnuncok n3 10 anemMeHToB, 3anofIHEHHbI eAuHULLaAMU

[ =[1]*10

Mpumep 1.

| = [i foriin range(10)]

PEH!’:"P:‘I.'Z'UE.‘:E CIIACHORE -
MepBeid conocof.
1 = [1]*10:
(1, 1, 1, 1, 1, 1, 1, 1, 1, 1]
Bropol cnocoS. [Ipmuaep 1.
1 = [1 for 1 in range(l0)]:
L i; :; 3; 4: Er 'E‘r f':i ;'v..r _E-_,]
anMepbl ucnosfib3oBaHUA redHepaTtopoB CrUUCKA.
Mpumep 1.
3anonHnUTb CNUCOK KBagpatamMmu 4ncen ot 0 po 9, ncnonb3yd reHepaTop cnmncka.
PeweHne:
| = [i*i for i in range(10)]
Mpumep 2.
3anonHnUTb CNMCOK Yncnamm, rae Kaxaoe nocnepyoilee 4mcno oonbLle Ha 2.

| = [(i+1)+i for i in range(10)]

print(l)
SanoHMTE CHOMCOE EBaOpaTaMM udmMcels oT 0 go 9, MCOoNb=yYA DMedHepaTop COMCEA.
1l = [i*1 fer i in range{10)]:

[o, 1, 4, 9, l&, 25, 36, 49, &4, 81]

SAMNolHMTE CHOMCOK UMCIaMK, Oe HakOoe OocledvHIes UMNCIo DolbIe Ha 2.
1l = [(i+1)41 for 1 in range (10)7]:
(L, 3, 5 7, 9%, 11, 13, 15, 17, 19]

3 cnocob. BulyuncneHne anemMeHToB Nno cdopmyne (OyHKUUA OT UHOEKCA)

# pasMep MaccHubBa B [epeMeHHONU

# BaloJiHeHMe MaCCHMBa HyJIAMU
for i in (N): # nepefop MHIOEKCOB

# MHIerC B KBaIparTe

# BEHIBOI MacCHBa


https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-6/ex_list4.png?attredirects=0
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4 cnoco6. 3anonHeHue crnyYanHbIMUM YMCIIaMU

dyHkuna randint (a, b) co3gaétcnydainlHoe LUEenoe Yncno
M3 oTpeska [a, b].

N =5 # pasMep MaccHuMBa B IIepeMeHHON’
|

/D = [0] * N # BanoJIHeHMe MacCCHUBa HYJAMIM

| from random import randint # nomkmawouyeHMe dyHEUMM randint.
for 1 in range(N): nepefop MHIOEKCOB

=
D[i] = randint (-5, 5) # cnydalHele 4dMcia oT -5 mo 5
# BHIBOI MACCUBa

Moaynbe random npegocrtaBngeT (PyHKUMW ONs reHepaumm criydanHbIX Yucen,
6ykB, criy4anHoro Bbibopa anemMeHToB NocrneaoBaTerlbHOCTH.

random.randint(A, B) - cnyyanHoe uenoe yncrio N, A< N < B.

random.random() - cny4yanHoe 4uncno ot 0 go 1.

Cny4aliHble yncrna B Crnuvcke:

10 yncen, creHepupoOBaHHbLIX ClyYyarHbiM obpasom B gmanasoHe (10,80)

from random import randint

| = [randint(10,80) for x in range(10)]

10 yncen, creHepMpoOBaHHbIX CriyvanHbivM obpa3om B gnanasoHe (0,1)

| = [random() for i in range(10)]

from random import *

1 = [randint {10, 80} for i in rangs(10)]
print ("10 uMcen, CreHepHpPOBAHHEEK odyualHemM ofpasoM B OgManascHe (10,8001.7)
print ('l = [randint (10,80} for = in rangs (101]:")
print {l)
print i)
1 = [random{) for i in rangs (10)]
print {("10 umMcen CreHepHPOBAHHEE B OManascHe oT 0 mo 1.7)
print ('l = [random{} for i in rangs(10):")
for 1 in rangei(len(l)):
print (T{:.Z2ft" . format (1[1]), end = " " )

10 yuMcen, CredHepMpoBaAHHEE CAVUAMHEM oO0pasoM B OManasode (10, 807 .
1l = [randint (10,80) for = in range (10)]:
(7o, 33, 79, 81, 34, 27, 11, 55, 52, 31]

10 umcen creHepHpoBAHHHEHE B OManmasoHe o7 0 go 1.
1l = [random () for 1 in range (10):
0.66 0.9%7 0.87 0.57 0.54 0.83 0.57 0.65 0.04 0,07



https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-6/ex_list5_res.png?attredirects=0
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BBopa cnucka (MaccuBa) B a3bike Python.

[ns BBOOA 3neMeHTOB cnucka ncnonbdyetcsa umkn for n komanga range ():
fori in range(N):
X[i] = int( input() )
Bonee npocTon BapuaHT BBoAa cnucka:
x = [ int(input()) for i in range(N) ]

print ("BEeon cnucka. OpuMmep 1:7)

®=[1

for i in range(4):
#.append (int (input () )]

print ()

#=[]
print ("BEeon cnmcka. puumep 2:7)

¥ = [ intf{input{)) for 1 in ranges{4) ]
print ()

Beon cnMcra. [IpHMMep 1:
45

4

85

2

[45, 4, B85, Z]

Beon cnucka. lpHMep 2:
4

5

7

&

(4, 5, 7, #&]

dyHkums int 3gecb ucnonb3yeTcs AN Toro, 4Tobbl CTpoka, BBeAeHHas

norib3oBaTerieMm, npeo6pa303b|BanaCb B Lienble Yncna.

Cnocob6bl BbiBOAA OAHOMEPHbLIX MAaCCUBOB Ha JKpaH

1 cnocob. Beck maccue BbIBOAWTCA KaKk OguH OBBEKT B KEa4pPaTHbBIX ckoBkax, anemeHThI
PasfenAlTCcA 3anATbIMN.

‘print (A) I
L

———

| print (A[i], end=" ")

|

'print () # mepexon Ha HOBYK CTPOKY
L
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Ha skpanHe:
1 |
3 cnocob. Beieog 2neMeHTOR ¢ NOMOLLBI0 LUMKIA B CTONGUK. i 5 |
I
| |
| |
e | |
' for i in range (len (A)): i ! i
| I
| print (A[i]) I |
-
Ha skpaHe:

4 cnocob. Boieog anemeHTOB € NnOMouWwet0 Unkna B ctonbuk

€ YKazaHWeM WHOEKCOR. :A[ 0 = 1 i
A[ 1 ]= 2
o TR 'A[ 2 1= 3
for 1 1n range (len(A)): i ! [ ] i
. t ("A[" - !'l:| L1} A[']) : IA[ 3 = 4:
rin 1 = 1 I
________ print L AL, 2, - s 21110 | Al 4]=5
BbiBOA uenoro cnucka (MaccuBa):
print (L)
NoanemMeHTHLIN BbIBOA CnUCKa (MaccuBa):
for i inrange(N):
print( L[i], end="")
EHEBOD IeJono COMCORS [(MacoHBa)
[1, 56, 6, 3, 6, 7, 3, 37, 7, 37, 37]
MomMeEMeHTHHN BHEOI COMCES |[MAaCCcHBE)
156 63 6873 37 7 37 37
2. MeToabl CNUCKOB.
MeTtop Yro penaert

list.append(x)

[oGaBnsieT anemMeHT B KOHEL, crnvcka

list.extend(L)

Pacwunpsiet cnucok list, no6aensas B KoHew, Bce
3neMeHTbl cnucka L

list.insert(i, x)

BcraBnser nepea i-bIM 9JIEMEHTOM 3HaYeHNe X

list.remove(x)

YpnanseTt nepBbln afIEMEHT B CMUCKE, UMEIOLUIN
3Ha4eHune X. ValueError, ecnu Takoro anemMeHTa He
cyLwecTByeTt

list.pop([i])

YpangeT i-blh 3aNeMeHT 1 Bo3BpallaeT ero. Ecnu
WMHOEKC He yKasaH, yaanseTcsa NnocnegHum afieMeHT

list.index(x, [start [, end]])

BosBpalyaeT nonoxeHne nepBoro afieMeHTa co
3HayYeHneMm X (Npu 3ToM NOUCK BegeTcs ot start o
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end)
list.count(x) BosBpaljaeT Konm4eCcTBO 3NIEMEHTOB CO 3HAYEHMEM X
list.reverse() PasBopaynBaeT crnvcok
list.copy() [ToBepXHOCTHAs KOMusi cnncka
list.clear() Oumuaet cnncok

Hwuxe npuneeneHa nporpamMmma, 4eEMOHCTPUpYyKOLWad MeTobl paGOTbI CINCKOB.

a=[0,2,2,2,4] #coucowr a
b=[5,6,7,2,9] #coucor b

print ("MCcHOOHEN COMCOE a:',a)
print ("McxoOHEN coMcok b: ', b)
=99
v=5

a.append ()
print (Ta.append(z): T, a)

a.extend (k)
print (Ta.extendib): ', a)

a.lnsert (3, ®)
print (Ta.insert (3,x): ", a)

a.remove (X)
print (Ta.remove (x): 7, a)

print (Ta.pop(5): ", a.pop (S]]

print (a)
print (Ta.index (v, 0,lenia)): ",a.index({y, 0, lenial )]
print (Ta.count (2):",a.count (2))

a.reverse ()
print (Ta.reverse (1:7,a)

z=a.copy ()

print ("z=a.copy (i:',Z)
z.clear ()

print ("z.clear(i: ")
print (Tz =7,z

Mpumep nporpammbl Ha Python

HMocxoOHEM conucok a: [0, 2, 2, 2, 4]
HMexoOHEM cnucok b: [5, &, 7, 2, 9]

a.append{=z): [0, 2, 2, 2, 4, 29]

a.extend (k) [0, 2, 2, 2, 4, 99, 5, a, 7, Z, 9]
a.insert{3,=): [0, 2, 2, 99, 2, 4, 99, 5, a, 7, 2, 9]
a.remove (x): [0, 2, 2, 2, 4, 99, &, &, 7, 2, 9]
a.pop(h): 99

(o, 2, 2, 2, 4, 5, a, 7, 2, 7]

a.indexiv,0,len(a)i: &

a.count (2): 4

a.reverse () [, 2, 7, 6, 5, 4, 2, 2, 2, 0]

z=a.copy i) [9, 2, 7, &, 5 4, 2, Z, Z, 0]
z.olear():

z = []
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NMpuMepHbIN BapuaHT 3agaHns

Pe3ynbTaT BbINONHEHMS NPOrpamMmbl

1. 3 maccmBa X OnvHON n, cpeam aNeMeHTOB KOTOPOro ecTb MOJSIOXKUTENbHbIE,

PelwweHue:

®#=[]
v=[]
i

1

BEeegMTe
5
BeeguTe
20
EeegnTe
21
BEeegHTe
22
EeegnTe
5
BEeegHTe
]
BeeguTe
a

Te anemMeHTbl u3 X,

range (nj :

print ("BEeseguTe
®.append (int (input ()1

ranges (n):

OJIHHY MaccHES

ab=z (z[1]) >m:
v.append (x[i])

print ("EeenéuHos uMoao M: T, m)
print ("Maccue X: ", x)
print {"Maccue Y: ' ,v)

yMoso M

o

1

z

3

4

(21,
(=1,

SIeMaHT
SIIeMeHT
SIIeMaeHT !
SJeMaHT
SIIeMaeHT
BEeegéHuHoe umMCIIO DM:

MaccHe :
MaccHE 7

22,
227

Ha 3KpaH 4n1Ciio M, oaHHbIN K noNnyvyeHHble MaCCUBbI.

n=int (input ("BEeOuTe OIMHY MacCHBaL1n'™))
m=int (input ("BregMTe uMcno MynT))

'.1, "snaeMeHT: ")

=0
3y

=F

8]

2. B maccuBe uenbix yucen Bce oTpuuaTesibHble 3N1IeMEeHTbI

PelweHue:

NonoXuTesnbHble. BbIBECTU NCXOAOHLIM MAacCcuB n HOﬂyHeHHbIIZ.

oTpuuaTenbHble N paBHble HYMO, COOPMMPOBaTh HOBbIV MaccuB Y, B3SIB B HETO TOJbKO

KOTOpblE Gonbwe no MoAyIKo 3aaHHOro 4ucna M. BbiBectun

3aMeHUTb Ha
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n=int (input ("BEEeOouTe ONIMHY MacCHBa: )]
a=[]
i randges (n):
print ("BeeguTre ', i, TemeMeHT: ")
a.append (int (input (1))
print ("TMCoxoOHEN MaccHe: T, a)

1 ranges (n):
ali]<0:
al[i]=-al1i]
print {("MonyuUeHHEN MacCHE: ', 4)

EBpeOMTe OIMHY MacCHBA: S

Eeenure 0 sJIeMeHT:

-5

BEeegure 1 sJaeMeHT:

-4

EeenuTe 2 SJIeMeHT:

-6

EeeguTe 3 SJeMeHT:

5

Eeenure 4 SJIeMeHT:

-7

MexonHel maccoume: [-5, -4, -6, 5, -7]
DonvueHHENE MaccHe: [5, 4, A, 5, 7]

Bbi16800bI u npednoxeHus o npodenaHHoU pabome
CodepxxaHue omyema:
7. HanmeHoOBaHMe NpakTU4eCcKoro 3aHATUS

8. Llenb 3aHaTtu4a

9. OTyYeT O BLINOMHEHWM Ha Kaxdbl aTan pasgena «CopepkaHue WM NOPsSAOK

BbIMOJSTHEHUSA 3aJaHUAY
10. Cnncok ncnosnb3yemMblX MICTOYHUKOB
11. BeiBOAbI M NpeasioKeHns

12. [lata n nognucbk KypcaHTa 1 npenogasaTens

Bonpocbki 0nsi camornposepKu

4. Yto Takoe maccuBbl?

5. Kak cosgatoTtcs crnmcku?

6. Kak npoucxogut BBOA cnucka (maccmea)?
7

Kak npoucxoguT BbIBOA cnvcka (Maccuea)?
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NMpaktnyeckoe 3aHATME Ne37 PabGota ¢ ABYyMepHbIMM MaccuBaMM.
Co3aaHue 1 BbIBOA ABYMEpPHOro maccuBa.

Llenb 3aHsmus:

1. N3yunTb AByMepHble maccuebl B Python.

2. 3HaTb - cnocob onucaHus OBYyMEpPHOro Maccmea, cnocobbl BBOAA 3N1EMEHTOB
[IBYMEPHOro MaccuBa;

3. YmeTb- BBOOUTb MaccCVBbl, MNOMNy4yaTb CMUCKM Yepe3 npuceaviBaHune
KOHKPETHbIX 3Ha4YeHUN, NPUMEHATb PYHKUUUK;

4. BnageTtb- OCHOBHbIMM HaBblkaMu CO34aHUA U BbiBOAA [OBYMEPHbIX
MacCVBOB;

5.0opmuposats OK 01, OK 02.

UcxoOHbIe OaHHbIe: TEOPETUYECKNI MaTepman, nporpamma Python
UcxoOHbIe OaHHbIe:
Manka Ha PC «[lNpaktudeckoe 3aHaTHMe Ne37 2 cemecTp» C TEOPETUYECKUM
MaTepuanom rno TeMe 1 Bonpochl A5 06CyKaeHus.
CodeprxaHue u rnopsiOoK 8bIrnosIHeHUsI 3adaHusi:

1.06y4vatoLme OOMKHbI N3y4nUTb TEOPETUYECKYIO YacTb NPAKTUYECKOrO 3aHATUSA
2. OByvawowme OOMKHbI OTBETUTb Ha BOMPOCHI U BbINOMHUTE 3agaHUsA Mo

BapunaHTaMm..

TeopeTuyeckas 4yacTb

MaTpuuamn HasbiBalOTCA MacCUBbl 3fEMEHTOB, MNpeAcCTaBfeHHble B BuAe
NPAMOYronbHbIX Tabnuy, ONA KOTOpbIX OnNpedeneHbl npaBuna MaTeMaTUYecKUxX
AENCTBUA. DneMeHTaMun MaTtpuubl MOTYT SBNSATbLCS YMcna, anrebpanyeckme CMMBONbI
NN MaTtemaTmyeckme pyHKUnNn.

Ona paboTtbl ¢ matpuuyammn B Python Takke ucnonb3yroTca cnucku. Kaxabin
3NEMEHT CnuMcKa-MaTpuLbl COOAEPXKUT BIIOXKEHHbIN CMMCOK.

Taknm obpasom, nony4vyaeTcsi CTPYKTypa M3 BrIOXKEHHbIX CMUCKOB, KONUYECTBO
KOTOpPbIX onpegensieT KOnM4ecTBO CTONOLIOB MaTpuubl, @ YUCIO 3NIEMEHTOB BHYTPU
KaXK[oro BrIOXXEHHOro CNMcKa yKa3blBaeT Ha KONIMYECTBO CTPOK B MCXOOQHOW MaTpuLe.

Cnocobbl co3gaHMa ABYyMEpPHOro MaccuBOB
1) Yepes dyHKUMIO range(n): a = range (5)

BeiBoa: [0, 1, 2, 3, 4] print_(3a)
2) Co3gaHve maccuBa 3anoHEHHOrO HYMSAMM ¢ MOMOLLIbH LIMKNA:

BBecTu ¢ Kh\aBUaTypbl KOAMMECTBO CTPOK N U KOAMUYECTEO ctonbuoBs m. HeobxoaumMo
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3MNEeMEHT, KOTOPbI ABNAETCA CMNUCKOM-CTPOKOWN):
3
4
[1

n
m
a

i range (n) :
a.append([0]*m)
print (a)

Buizoa: [[0, 0, 0, 0], [0, 0, 0, 0], [0, 0, 0, O]]

4) [lyTéM cO034aHME BNOMXEHHOMO Cnucka (OBYMEPHOro Maccuea)
Nno 3HaYEeHUSAM:

a=[I[1,2,3,4],[5,6,7,8]]
row a:
elem row:

R R R EEEEEEEE———

BeiBoa:

Cnoco6bl BbIBOAAa ABYMEpPHbIX MacCUBOB Ha 3KpaH

1) C nomollibio dyHKUMK print():

a= [[-1, 0, 11,

[-1, o, 1], b= [[-1, 0, 1], [-1, 0, 1],
(o, 1, -11, (o, 1, -11, 1, 1, -111
[1, 1, -111 print(b)

print(a)

BeiBoa: [[-1, O, 1], [-1, O, 1], [O, 1, -1], [1, 1, -1]]
2) C NnoOMOLLIbK reHepaTopa “u1cen:

random
n, m=3, 3
a = [[random.randint (1, 10) 3 range (m) ] i

range (n) ]
print(a)

1. Co3paHue cnucka

nyCTb OaHbl OBa 4uUCna:. KONnM4yectBO CTPOK N U KOJIMYECTBO ctonbuos m.

Heobxoanmo co3gaTth CIMCOK pa3MepoM Nxm, 3anOfIHEHHbIN HYNAMM.
OueBnaHoOE pelleHne okasbiBaeTCs HEBEPHbIM:
A=[[0] *m ]*n

B atom nerko ybeamtbcs, ecnu npucBoutb anemeHTy A[0][0] 3HayeHue 1, a

NOTOM BbIBECTW 3HaYeHne apyroro anemeHTta A[1][0] — oHo Toxe ByaeT pasHo 1! [eno

B ToMm, 4yTO [0] * m BO3BpaLwlaeT CCbIfIKy Ha CAMCOK M3 m Hynen. Ho nocnepywouiee

NOBTOPEHNE J3TOIO 3JieMeHTa COo3da€eT CMUCOK U3 N 3INeMEHTOB, KOTOpble ABIAKOTCA

CCbINIKON Ha OOMH N TOT Xe CNUCOK (TOYHO Tak e, Kak BbIMNOfHeHne onepaummn B = A
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ANs1 CNUCKOB He cOo34aeT HOBLbIM CMMCOK), NMO3TOMY BCE CTPOKM pPe3ynbTUPYHOLLEro
cnncka Ha camMoMm Jere ABNAKTCA OAHOW U TOW XXe CTPOKOWN.

Takum o6pasoM, ﬂ,ByMeprIVI CIMNCOK HeJlb3A co3gaBaTb Mnpu nomMoLin onepaunmn

NOBTOPEHNSA OAHOW CTPOKM.
MepBbIN cnoco6.
CHavana cosgagum CnucoK M3 n 3reMeHTOB (4119 Hayana npocTo U3 N Hyrewn).

3aTem caenaem Kaxapblil 3rIEMEHT CrMcKa CCbINKON Ha APYron OOHOMEPHbIA CMUCOK 13

m 9NeMEeHTOB:
A=[0]*n
for i in range(n):

Alil = [0] *m

n=3

m=3

A=[0]*n
i range (n) :
A[1]1=[0]*m

print('A:"',A)

A: [[0, O, O], [O, O, O], [0, O, O]]
> |

Btopou cnocob.
Co3pgaTb NycToM CNUCOK, NOTOM N pa3 [obaBuTb B HEr0 HOBbLIA 3NIEMEHT,
SABMASAOLWMIACSA CINCKOM-CTPOKOMW:
A=1]
for i in range(n):
A.append([0] * m)

n=3
m=4
A =[]
1 range (n) :
2.append([0] *m)
print (&)
a: [[o, O, O, O], [O, O, O, O], [0, O, O, O11]
>>> |

2. BBoa BNOXEHHOro cnucka (AByMmepHoro maccuBa)
Mpumep:

n=5
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A=)
for i in range(n):
b = input()
. r
for i in range(len(row)): I
row(i] = int(row(i]) a o

A.append(row)

ftor 1 in range (n):
B =[]
for 1 in range (n):
B.append{int (input () ))
A appendi(B)

¥ Python 3.4.3 Shell
File Edit 3Shell Debug Options ‘Window Help
Python 3.4.3 (v3.4.3:%9b73f1lc3en0l,

tel)l] on win3Z

Type "copyright", "credits" or "1:
NS i e e e e e el et S
=

1

2

3

4

5

&

-

8

9

S

3. BbiBOA BNOXEHHOro cnucka (4BymMepHoOro MaccuBa)

,D,J'IFI 06p360TKM M BbiBOAaA CIUCKa KakK rnpaBuiio UCNOJNb3yeTCA OABa BJIOXXEHHbIX

UnkKna. I'IepBb||7| LUUKIT MO HOMEPY CTPOKHU, BTOpOI7I UMK NO anemMeHTamMm BHYTPU CTPOKU.

Hanpumep, BblBECTU OBYMEPHbLIA YNCNOBOM CMMCOK HA 3KpaH MOCTPOYHO, pas3genss

yucna npobenammn BHyTpY OOHOW CTPOKU, MOXHO Tak:

for i in range(n):

for j in range(n]):

print(A[i][j], end =" ")

print()

n=3
A =11
#EBOO MacCCHEA
for 1 in rangein):
E = []
for 1 in range(n):
E.append (int (input ()]
A append (B)
#BEHEOL MacCHEA
for 1 in rangein):
for J in rangein):
print (4[11[3]1, end=" T}
print ()
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s T SV T e T O T Y N S T L ]

oooLnod
OOy Ll

To e camoe, HO LMKIIbl HE MO MHOEKCY, a No 3Ha4YeHUAM Crnncka:

for row in A:

for elem in row:

print(elem, end ="")

print()

A=[[1,2,3,4],[3,6,7,8]1]

for row in A:
for elem in row:
print (elem, end = ' ")
print ()

B Python 3.7.1 Shell

File Edit Shell Debug Opticns Window Help

Python 3.7.1 (v3.7.1:260ecic3ta,
1)] on win32

Type "help™, "copyright™, "cred:
P

==================== RESTART: K

[na BbiBOOa OAOHOW CTPOKM MOXHO BOCMONb30BaTbCA METOOOM  join.

Mcnonb3oBaB 3TOT MeTof B Uukne for MoXHO

for row in A:

print(" ".join(list(map(str, row))))

4. O6paboTKa u BbiBOA BITIOXXEHHbIX CNUCKOB

Yacto B 3agadax npuxoanTcAa XpaHUTb NPAMOYroJibHble Tabnuubl C OaHHbIMW.

Takme Tabnuubl HasbiBaOTCS maTpudamMmmn unn AOBymMmepHbiMU MacCuUBaMu. B s3blke

nporpaMmmpoBaHust MUTOH Tabnuuy MOXHO NpeacTaBUTb B BUOE CMMCKA CTPOK,




MO-26 02 06-00[.08.M3 KMPK BIrAP® ®I'BOY BO «KI'TY»

NHPOPMATUKA

| C.264/295

Kaxkgbl 3nemMeHT KOTOPOro 4ABJiA€TCA B CBOKO Oo4Yepenb CIMUCKOM, Harnpumep, 4ducer.

Hanpumep, co3gaTtb 4icnoByto Tabnuuy n3 AByX CTPOK U TpeX CTON6LO0B MOXH
A=[[1,2,3],[4,5,6]]
3aecb nepsas ctpoka cnucka A[0] aensaeTcs cnmckom ms ymcen [1, 2, 3].
ToecTtb
A[0][0]= 1,
A[O][1]= 2,
A[0][2]= 3,
A[1][0]=4,
A[L][1]=5,
A[1][2]=6.

O Tak:

|/|CI'IOJ'Ib3yeM ABa BJTIOXXEHHbIX UUKITa ond nogcyeta CyMMbl BCEX YNCEST B CIMUCKE!

S=0
for i in range(len(A)):
for j in range(len(A[i])):
S += Alil[]
Nnu To xe camoe C LMKNOM He MO MHAEKCY, a N0 3HaYeHNsIM CTPOK:
S=0
for row in A:

for elem in row:

S +=elem
A=[[1, 2, 3,4],[ 5, &,7,8]]
#ELIECT OpM ODoMomlM nMeEna for M meToma join
print {("Maccue A: ')
i A
print (" ".jein{list (mapiztr, 1113)
ﬁnpmmep 1. Tomcuér oVMME BoeX 2JIeMeHTOR
2 =10
i range (len {A) ) :
J range (len{A[1]3):
8 += A[1]1[]]
print ("OpuMep 1. CvMMa sJdeMeHToR: T, 8)
ﬁnpmmep 2. Moooué&r CVMME BCOSXH SeMeHTOR
2 =10
row A
elem i eh T
8 4= eleﬂ
print ("OpMMep 2. CyMMa SJIeMSHTOE: T, 3)
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MacoHe A
12 3 4
E a7 8

Mpumep 1. CvMMa =JeMeHTOE: 36
MpuMep 2. CyMMa SJIeMeHTOE: 36

5. NMpumep cnoxHon obpaboTkn maccuBa

MycTb AaHa KBagpaTHas MaTtpuua M3 n CTpPoK M n ctonbuoB. Heobxoammo

3MNeMeHTaM, HaxoAsLMMCS Ha FMaBHOW AvaroHanu, NpoXoAsillen U3 NeBOro BepXHEro

yrna B npaBbll HWXHUI (TO ecTb TeM anemMeHTam A[i][j], 48 KOTOpPbIX i==j) NPUCBOUTb

3HayeHne 0, anemeHTaMm, HaxoOsWMMCA Bbllle [MaBHOWM AuaroHanun — 3HadeHue 1,

aneMeHTaM, HaxoasLWNMCH HXKE rMaBHOW AnaroHanu — 3HadeHme 2. To ecTb noslyvynTb

Takon maccus (npumep ansa n==3):
011
201
220

PaccmoTprm HeCKonNbko cNocob0B peLLEHNS 3TOW 3adaun.

MepBbIN cnoco6.

OreMeHTbl, KOTopble nexaT Bbilwe rnaBHOW AnaroHanun — aT1o anemeHTbl Ali][j],

AN KOTOPbIX i<j, @ ONA 3NIEMEHTOB HWXE rMaBHOW anaroHanu i>j. Takum obpasom, Mbl

MOXEM CpaBHMBaATb 3Ha4YeHUa i u |
Mony4yaemcneayroLWUNanropuTMm:
for i in range(n):

for j in range(n):

ifi<j:

Allllil =0
elifi> |:

Alili] =2
else:

Al =1

MW no HuUM onpefenatb 3HadeHue AJi][j].

Hwke npuBegéH npvmMep nporpamMmbl, B KOTOPOM KBagpaTHas MaTpuua 3x3

3anosiHAeTCs aneMeHTaMu co 3HadyeHneM 9, a 3aTeM arnemMeHTaMm, HaxoAAWMMCH Ha

rmaBHOW AnaroHann, NpoxoasLuen N3 neBoro BEPXHEro yrra B nNpaBbli HYKHWUIA (TO €CTb

Tem anemeHTam A[i][jl, AnNS KoTopbIX i==j) npucBamBaeTca 3HayeHue 0, anemeHTam,

HaxXoOALMMCSA Bbille FMaBHOW AuMaroHanu — 3HadeHue 1, anemMeHTam, HaxogsLumcs

HWXe rMaBHOW gMaroHanm — aHaveHue 2.
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n=3
2=[1]
#=anolHAeM MacCHME 9-MM
for i in range(n):
A.append{[ﬂ]*n]
#BEEOI MCXOIOHOD'O MacCHMEA
for i in range(n):
for § in range (n):
print (A[i]1[]J], end = " ")
print ()
#=amMeHAeM SJeMeHTH DJIABHOM OMalroHalM, BHIlIe M HMEe Hed
for i in range(n):
for § in range (n):
S N
Alil[3]1 =1
elif 1 > j:
Alil[3]1 = 2
Alil[J1 =0
#BEEOI MEMeHEHHODO MACCHEA
print ()
for i in range(n):
for § in range (n):
print (A[i][J], end = ' ')
print ()
9 9 9
9 9 9
S 9 9
011
2 01
2 2 0
>>> |

Btopou cnocob.

[aHHbIN anropMTM Nox, NOCKOSIbKY BbIMOSTHAET O4HY UNW ABe UHCTPYKUuK if ons
0bpaboTkn Kaxgoro anemeHta. Ecnn Mbl YCAOXHUM  anroputMm, TO Mbl CMOXEM
obounTrck BoobLLEe 63 YCNOBHBLIX UHCTPYKLMN.

CHavana 3anonHuMM [MaBHYK AuaroHanb, Afs Yero HaMm noHagobuTcs oawH
LMKR:

for i in range(n):

Alilli] =1

3atem 3anonHuMm 3HayveHnem 0 BCe 3MEMEHTHI Bbille FfTaBHOW guaroHanu, ans
4yero HamMm nOHaJoOOUTCA B KaXOoW W3 CTPOK C HOMEPOM i MPUCBOUTbL 3HAYeHue
anemenTam A[i][j] ons j=i+1, ..., n-1. 3gecb HaMm NOHaALOBATCA BNOXEHHbIE LINKIbI:

foriinrange(n):

forjinrange(i + 1, n):
AlilliI=0
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AHarnormyHo npuceamBaem 3HadeHue 2 anementam A[i][j] ans j=0, ...,

for i in range(n):

for jin range(0, i):

AlI0T =

i-1:

MOXHO Takke BHELUHVWE UMKNbl 00beauHWTb B OOWH M MONYyYUTb €lle OAHO,

BGonee KOMNaKTHOE peLleHune:

for i in range(n):

for jin range(0, i):

Alilli] =
AJilli] = 1

for jin range(i + 1, n):

AlI0T =

[ =

3

[1

AMOMHASM MacCCcHME 9—wm

r i in range (n):
Z.append([%]*n)

fBEIBCL MCHOIOHOD'C MacCHMBAa

for 1 in range (n):

for j in range(n):

print (A[i][j], end
print()

=

=
for 1 1in range(n)
fc in range(D, i):

wBHEOﬂ MEMeHEHHOTO MaCcCHMEBEA
print ()
for 1 in range (n):

shs in range (n) :

'.'1

Loowp uo
Loowp up
Loowp uo

[ I O I '
| I I
[

>>> |

TpeTtun cnocob.

3
print (A[i]l[j], end =
int {

")

HASM ZJEMEeHTE TJaBHON OMaroHaNM, BRIIE M HMES Hed

")

A BOT Takoe peweHne wucnonb3dyet onepaunto nOoBTOPEHUA CIMUCKOB A5

NOCTPOEHMA OHeEPEHON CTPOKKU CrNCKa. i-A CTPOKa Cnmncka COCTOUT U3 i Ynucen 2, 3aTem

naeT ogHo yucno 1, 3atem uget n-i-1 yncno 0:

for i in range(n):
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Alil=[2]*i+[1] +[0] *(n-i-1)
n=3
A=[]
f2ancfHAeM MaCCHME 9—nm
for 1 in range (n):
Z.append([%]*n)
FBLIBOL MCEOOHOTC MacCHBEA
for 1 in range (n):
for J in range (n):
print (A[i] [j], end = ' ')
print ()
$mamMeHAeM SJSMEeHTH TIABHOM OMarcoHANM, BEIE M HUES Hed&
for i in range (n}:
A[i] = [2] * 1 + [0] + [1] * (n — 1 - 1)
#BLIBO] MSMeHEHHOTO MacCCHUBAa
print ()
for 1 in range (n):
for J in range (n):
print (A[i] [j], end = ' ')
print ()
9 9 9
& 9 S
9 9 9
011
2 01
2 2 0
>>> |

MpuMepHbIV BapyaHT 3aaaHus

1. HaH paBymepHbin MaccmB pasmepom 3x3. OnpegenuTb MakcumarsnbHOe

3Ha4veHne cpegn J3remMeHTOB TpeTbeK)CﬂOﬂ6ua MaccmBa, MakKCuMalribHoOe 3Ha4YeHune

cpeam 3anNemMeHTOB BTOPOW CTPOKM MaccuBa. BbiBECTM NonyyYeHHble 3Ha4YeHUs.

PelweHue:
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n=3
a=[]
for 1 in range (n):
b =[]
for j in range{n):
print ("BeemgmTe [T,1i,7,7,]3,"] =snemenr’)
b.append (int (input () })
a.append (k)
#BLIBOI MaCCHEA
for 1 in range (n):
for j in range{n):
print {(al[i]l[j], end=" ")

print ()

#MaKcHMalbHOe SHaueHMe CpelM SJeMeHTOB TpeTkelo CToNBLa
maximum=al[0] [2]
for 1 in range (n):
for j in range{n):
1f maximum<al[i] [2]:
maximum=ali] [2]
print ("MapcuManeHeR B 3 cronfne: T, maximum)

#MaKcHManbHOe SHaueHMe CpelM 2JeMeHTOB BTODONR CTRORM
maximum=al[l] [0]
for 1 in range (n):
for j in range (n):
1f maximum<all]l [J]:
maximum=a[1l] []]

print ("MapcHMManbHEN BO BTOpoHR cTpowre:’,maximum)
EBeegMTe [ 0 , 0 ] sJeMeHT
1
BeegMrTe [ 0 , 1 ] sJdeMeHT
2
EBeegure [ O , 2 ] sJsMedT
3
Eeegure [ 1 , 0 ] sJasMedT
4
Eeegure [ 1 , 1 ] sJasMeHT
5
Beegure [ 1 , 2 ] sJasMeHT
a
Beegure [ 2 ., 0 ] =JaeMeHT
7
Beegure [ 2 , 1 ] =sJdsMeHT
g
BeegMre [ 2 , 2 ] SJdeMeHT
a
12 3
4 5 6/
78 9
MapcHMManeEHENR B 3 cronboe: 9
MarCMMAJLHEN BC BTOpOH CTpoRS: 6

2. an pBymepHbIn mMaccuB pas3mepoM mxn. CdopmupoBaTb HOBbIA MaccuB

3aMeHUMB NOJNTOXKNTESIbHbIE 3NIEMEHTLI eJHMLUAaMKN, a oTpuuaTteribHble HYNAMW. BoiBecTn

oba maccuBa.

PelwleHue:




MO-26 02 06-00[.08.M3 KMPK BIrAP® ®I'BOY BO «KI'TY»

NHPOPMATUKA | C. 270/295

w=int (input (' BEeoKMT:e ROMMHMeCTEO CTpoR'))
n=int (input {' BEEOQMTE ROIMUCTED cTOIALIOB') )
a=[]
for i in randge (o] :
b =1
for j in rangeinl:
print ('EeeguTe [',1i,',',3,'] =nement')
b.append(int {input ()]}
a.append (b)
#EHEOL MacCHBR
print (' MoXoDHEHE HMaccHB: ')
for i in range (m) :
for j in rangein):
print (afi] (3], end=' ']
print ()

for i in range (m)] :
for j in rangen):
if ali1[31<0: alfil[3]=0
elif a[i] [3]1=0: a[i]l[]]=1

#EHEOL MacCHER
print ('MIMeHEHENNT MaccHB: ']
for i1 in randge (m) :
for j in range(n):
print (a[i] [3], end=' ')

print ()
BEeOMTe KONMUECTED CTpPOoOR:D3
EEedgMTe HOMMUSCTED CTONOHOE: 4
Eeenmurme [ O , 0O ] =JasemMeHT
-1
Beegurme [ O , 1 ] =sJasMseHT
5
Beegurme [ O , 2 ] =sJasMeHT
4
Beegurme [ O , 3 ] =sJasMeHT
-5
Beegurme [ 1 , 0 ] =sJasMeHT
-2
Beegurme [ 1 , 1 ] =sJasMseHT
-1
Beegurme [ 1 , 2 ] =sJasMeHT
0
Beegurme [ 1 , 3 ] =sJasMeHT
4
Eeegure [ 2 , 0 ] =JdeMeHT
-5
Eeegure [ 2 , 1 ] =JaeMeHT
4
Eeegure [ 2 , 2 ] =JeMeHT
5
Eeegure [ 2 , 3 ] =JeMeHT
-5
HMoxoOHE MacCHEB:
-1 5 4 =%
-2 -1 0 4
-5 4 5 =%
NonyUeHHEH MacCHE:
o110
ooao1l
o110

Bbi80o0bi u npedrnoxeHusi o rnpodesiaHHoU pabome

CodepxxaHue omyema:
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1. HanmeHoBaHMe NpakTUYECKOro 3aHATUS;

2. Lenb 3aHaTus;

3. OT4yeT O BbINOMIHEHUN Ha Kaxabl aTan pasgena «CoaepxaHue M nopsagok
BbIMNOSTHEHUS 3a4aHNAY;

4. Cnucok Ncnosb3yembiX MCTOYHUKOB;

5. BbiBOAbl 1 NpeanoXeHus;

6. [aTa n nognucob KypCaHTa U npenogaBaTtesid.

Bonpocbi 0nsi camonposepku

1. [lanTe onpegeneHne NOHATUIO «MaTpULbi».

2. Kak co3patoTcsa cnmuckun?

3. Kak ocywiecTBnsaeTcs BbIBOA, BIIOXEHHOMO crnvcka?

4. Kak co3gaTtb BIIOXKEHHbIN CMUCOK (CUHTAKCUC)?

MpakTnyeckoe 3aHaTMe Ne38 O6paboTka maccMBOB

Lenb 3aHsmus.
1. U3yuntb cnocobos obpaboTkm maccusoB B Python;

2. OBnageTb OCHOBHbIMW HaBblkaMu CO34aHUs nporpaMmm ob6paboTkn MacCcuBOB;
3.®opmuposatb OK 01, OK 02.

UcxoOHbIe OaHHbIe: TeopeTudecknin matepman, nporpamma Python
UcxodHble OaHHble:
Manka Ha PC «[lNpaktudeckoe 3aHaTHMe Ne38 2 cemecTp» C TeopeTU4eCKUM
MaTepuarnom rno TeMe 1 BONpoChl A5 06CyKaeHus.
CodepxxaHue u nopsiOoK 8bINMOMIHEHUST 3a0aHus:

1.06y4vatoLme AOMKHbI N3y4YnTb TEOPETUYECKYHO YacTb NPAKTUYECKOro 3aHATUS
2. OByvarowme O0MKHblI OTBETUTb Ha BOMPOCHI U BbINOMNHUTL 3agaHUsA no

BapuaHTaMm..
Teopemuy4eckuii Mamepuarnl.

O6paboTka maccmBoB

1) CnoxeHWe 3NemMeHTOB MaccuBa: 2) MponseedeHne 3MeMeHTOB Maccnsa:

matrix = [[1, 2, 3],

matrix = [[1, 2, 3], [4, 5, 611

(4, 5, 611 | __,

m=3
p=1

s =0
row matrix:

o Lo 17m d s Th
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3) CmeHa mecT cTonbuos matpuubl (2 n 4 ctondua):

a=1[[1, 2, 3, 4, b1, [e6, 7, 8, 9, 1011
n=2

i range (n) :

c = a[il[2]

a[il[2] = a[i][4]

a[il[4] = c

4) Cmena I\:"I_e’CT‘CTDOK MaTpulbl (2 1 3 CTPOKK):

a=I[[1, 2, 3, 4, 5], [e, 7, 8, 8, 10],

(11, 12, 13, 14, 15],[16, 17, 18, 19, 20]]
m = 5

3 range (m) :

e = al[2]1[3]

al2]1[3]1 = al3]1I[31]

al[3]1[3]1 = <

print(a)
BuiBOA:
[[1, 2, 3,4,5],[6, 7, 8,9, 10], [16, 12, 13, 14, 15], [11, 17, 18, 19, 20]]
[[1, 2, 3, 4,5],[6, 7,8,9, 10], [16, 17, 13, 14, 15], [11, 12, 18, 19, 20]]

5) YoaneHune k cTpokn matpuupbl:

a=[[1l, 2, 3, 4, 51, [6, 7, 8, 9, 1071,
(11, 12, 13, 14, 151,116, 17, 18, 19, 2011

n=2
k=0
m=5
i range (k,n-1):
3 range (m):
alil[jl=ali+l] [3]
print(a)

Buizoa: [[6, 7, 8, 9, 10], [6, 7, 8, 9, 10], [11, 12, 13, 14, 15],
[16, 17, 18, 19, 20]]

Pa3Mep UCXOOHOrO MaccuBa YMEHbLUAETCA

6) YoaneHune k ctonbua marpuubi:

a=[[1, 2, 3, 4, 51, [e, 7, &, 9, 101,
[11, 12, 13, 14, 15],[16, 17, 18, 192, 20]]
n=2
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7) CopTnpoBka maccusa

COpTHMPOERKAa BJIEMEHTOR MACCHMBa (MeTOI MOy=SEpPLKa 0 HeyOLBAHMD)
10 A = [0]*N # cosIgaHMe MacCHUBa

m random import randint # OOIKJ. TeHepaTopa CIYYaWHEK UYMCe

i in ranges (N): # =arnoJHeHMe MaCCHMBa

= randint (0, 99) # cayuatizenm ymciamm oT 0 mo 99

# BHIBOO MacCHUEa

# HoMep npoxonma

#

#

Hh Hh 2 s

(S ]

Hoo
Fhow of e

(]
Hot

Sl fas

[
Ot
B -

-_:a:;e(N—k):

i in NpOCMOTP =a OOWH IIPOXOon
if A[i] > A[i+1l]: eCJIM COCeIHME HEeVIODRAIOUSHEL
A[i]l, A[i41] = A[i+1], A[i] # MeHAESM MX MeCcTaMHM
print (A) # BHIBOI TeKyIMX SHAUSHMI MaCCHUBa

MpumepHbIN BapuaHT 3agaHus

1. B ogHOMepHOM 4yncrioBoM Mmaccuee D ANWMHOM N BbIYUCUTL CYMMY 3f1IEMEHTOB
C HeYeTHbIMU MHAEeKCamMu. BbiBECTU Ha aKpaH maccuB D, nony4yeHHyo cymmy.

2. [laH ogHOMEpPHbIN MaccmB M3 8 3MEMEHTOB. 3aMEHUTb BCE 3JIIEMEHTHI
MaccmBa MeHbLiMe 15 MX yaBOEHHbIMU 3HA4YeHUSMU. BbiBECTM Ha 3KpaH MOHMTOpA
npeobpasoBaHHbIN MaccuB.

3. [aHa uenas kBagpaTtHas maTtpuua n-ro nopsaka. OnpegenuTb, SBNsSieTCs Nu
OHa MarvyeckMMm KBagpaTtom, T. €. TaKon maTpuuen, B KOTOPOU CYMMbl 31IEMEHTOB BO

BCEX CTPOKax n ctonbuax ogMHaKOBbI.

Bbi8o0bi u npedroxeHusi o npodesiaHHoU pabome
CodepxxaHue omyema:
1. HanmeHoBaHMe NpakTUYEeCKOro 3aHATUS;

2. Llenb 3aHaTus;
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3. OTyeT O BbLINOMHEHWM Ha Kaxadbld aTan pasgena «CogepxaHue W NOpsOOK
BbINOMHEHUS 3a4aHUSA»;

4. Cnncok UCnonb3yemMblX UCTOYHUKOB;

5. BblBOAbI U NPEeAnoXeHUs:;

6. [lJaTa u nognuck KypcaHTa v npenogaearerns.

Bonipocsi 0nisi camonposepKu
Kakon meToq ucnonb3dyeTcst Ansg COPTMPOBKM Maccuea?
Kak cospatoTcs maccmBbl?

Kakune Buabl 06paboTkn MaccmBOB CyLLECTBYOT?

0N

Kak co3gaTb BMOXEHHbIN CMUCOK (CMHTaKcuc)?

Pazspen 5 AnroputmMmsaumsa U nporpaMmmupoBaHue. AHanUTUKa W

Bu3yanusauua aaHHbIX Ha Python
Tema 5.6 Npadhmka B Python. Busyanusauuma paHHbIX

MpakTnyeckoe 3aHaTne Ne 39 Ucnonb3oBaHue npoueayp B rpaduke.

Llenb 3aHATUS:
1. M3yunTb noHatne rpadomkun Python;

2. OBnageTb onepaunamu 1 MeTogamu Hag npoueaypamu B rpadouke ;
3. Popmmposatb OK 01, OK 02.

UcxodHble OaHHbIe: TeopeTuyeckuin matepuan, nporpamma Python

UcxoOHble OaHHbIE:
Manka Ha PC «[lNpaktudeckoe 3aHaTe Ne39 2 cemecTp» C TeOpeTU4ECKUM
MaTepuanom rno TeMe 1 BONpoChl A5 06CyKaeHs.
CodepxxaHue u nopsiOoK 8bINMOMIHEHUST 3a0aHus:

1.06y4vatoLime AOMKHbI N3y4UTb TEOPETUYECKYIO YacTb NPaKTUYECKOro 3aHATUS
2. OByvarowme O0MKHblI OTBETUTb Ha BOMPOCHI U BbINOMHUTL 3agaHus no

BapuaHTam..
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TeopeTuyeckas 4yacTb

Moanporpammbl npexae Bcero HeobxoaMmbl B CUTyauun, KOrga B pasHbiX YacTax
nporpaMmmbl HEO6XOOUMO BbIMOMHATL OAHM U TE XXe AEWUCTBUS HECKONbKO pa3. B Takom
crniydyae nosTopsieMble onepaTtopbl 0POPMAAITCA B BUAE PYHKUUW UK npoueaypsbl, K
KOTOPOM MOXHO obpallatbCd W Bbi3blBaTb €€ BbINOSIHEHWE W3 pasHbIX YacTeu
nporpaMmmel.

B python cyuwectByeT fOBa Buaa peanusauuun nognporpamm: YHKUMM B pPOnu
npoueaypbl 1 (PyHKUMN B KITaCCUYECKOM NMOHUMaHUN.

®dyHKUMA B ponu npoueadypbl Npu3BaHa He BO3BPaTUTb 3HAyYeHWe B OCHOBHYHO
nporpaMmmy, a BbIBECTU €ro, NnMbo BbINONHUTL Kakue-nmbo OenCTBUA C rnodanbHbIMK
nepemMeHHbIMK, NpY 3TOM He BO3BpaLlas MnofyyYyeHHble 3Ha4YeHNs OCHOBHOW MporpamMme

(He ncnonb3ays KNK4YEBOE CIOBO return).

Hayano BepxHas neBas Touka aKkpaHa
KoopauHat
(0,0) X nmeet koopauHaTy (0,0), ocb OX
L) [] o
! HanpasneHa Bnpaeo, ocb OY —
1
Y BHU3, T.€. YEM HIXKE Ha SKpaHe
1
R e -~ pacrnonoxeHa To4ka, Tem 6onblue
X ()C,y)
ee koopauHaTta no ocu OY.

3agaHue Ne1 OnpenenuTtb KOOpAMHATBI TOYEK, M30OPAKEHHBIX HAa PUCYHKE:
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Mpw nocTpoeHun nsobpaxkeHus n ero ohopMIEHNN BO3MOXKHO MCMOSb30BaHME

HECKOJ1IbKUX LIBETOB.

YnpasJ/ieHHE IJBETOM e
Liset B dopmate RGB LieeT no Ha3BaHuIO
penColor( 255, 0, 255 ) penColor("red")
4 |
Red | white, black, gray, navy, blue,

0...2 Blue
- _Sas o e cyan, green, yellow, rled, orangie,
\ .\I ,l ~ 0..255 | — - brown, maroon, violet, purple,
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LiBeT AnHuMit: penColor( "red")
ToAWwMHA ANHUIA: penSize(2)
LiBeT 3a/1BKM: brushColor( "green" )

Mpaduryeckme npumMmnTUBHI =

(npOCTeﬁu.me durypbi)

(Xp ¥,) (% y2)

X»Y,
(X, Y) (xsv Y5) (x3’ y3)

(x moveTo(x1, y1)
4 Y4/
lineTo(x2, y2)
lineTo(x3, y3)
lineTo(x4, y4)
lineTo(xs5, y5)

Xy Y,

point(x, y) line(x1, y1, x2, y2)
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Mpadmueckmne NnpUMHUTUBDI T

(npocTeiiumne ¢puryphi)

DRPYRHOCTE ‘ [IpAamMoyro/ibHUK MNosauroH

xv Y1 x2) y2
XU Y1

Xgp ¥4

=) X3 Ys3
X Y,

polygon([(x1, y1), (x2, y2),

circle(x, y, ) rectangle(xi, y1, x2, y2) (x3,y3), (x4, y4)])

Mpumep nporpammbl U pesynbTaT eé€ paboTbl.

from graph import * (200, 50)

penColor("magenta™) (100, 100)
brushColor("blue")

rectangle(100,100,300,200)
(200, 150) / (300, 200)

brushColor("yellow")

polygon([(100,100), (200,50),(300,100),
(100,100)])

penColor("white")
brushColor("green”)

circle(200, 150, 50)
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run()

MpuMepHbLIN BapuaHT 3agaHus

Mcnonb3ys nony4veHHble 3HaHWS, HapucynTe nobyto CTaTUYecKyto CLEeHy, KoTopast
COLEPXNT HEe MeHee 3 pasnuyYHbIX 0OGBEKTOB, COCTOSALLMX U3 NATU U Bonee

NPUMUTUBOB.. an/IMepOM CLUEHbl MOXeT ABNATbCA ClieflyloLlan KapTUHKa:

CodepxaHue omyema:

1. HaumeHoBaHme npakTnyeckoro 3aHATUS

2. Llenb 3anaTtus

3. BapuaHT 3agaHus

4. OT4yeT O BbIMNOMIHEHUM Ha Kaxabl 3Tan pasgena «CopepxaHue M MNOPSAOK
BbIMOMHEHUS 3aaHNSA»

5. Cnncok ncnonb3yembiX NCTOYHUKOB

6. BbiBOAbI 1 NpeanioxXeHust

7. lata n nognuck KypcaHTa v npenogasartens

Boripocsi 0r1si caMornposepKu:
1. YT0 ncnonb3yloT ANA HanucaHWs NporpamMmm ¢ rpadoUyeckMMmn BO3MOXHOCTAMN?

2. Kakon onepatop no3BonsieT HapMcoBaTb TOYKY Ha 3KpaHe?




MO-26 02 06-00[.08.M3 KMPK BrAP® ®I'60Y BO «KI'MY»

NHPOPMATUKA | C. 280/295

3. Kakon onepaTop no3BofisieT HapMcoBaTb NIMHUIO U MPSIMOYTOSbHUK?
4. Kakne onepaTopbl NO3BOSIAKT HApMCOBaTb 3aKpalleHHbIA NMPSMOYTrOfbHUK?

5. Kakoi onepaTop no3BonsieT HapucoBaTb OKPYKHOCTb?

MNMpakTuyeckoe 3aHaTne Ne 40 Ucnonb3oBaHue npoueayp B rpaduke.

Llenb 3aHsmus:

1. N3yunTb NnoHATME npouenyp B rpacuke B Python;

2. OBnageTb onepaumsaMmn n mMeTogamu Hag npoueaypamu rpaduku;
3. Popmmposatb OK 01, OK 02.

UcxoOHbIe OaHHbIe: TeopeTudecknin matepman, nporpamma Python

UcxodHble OaHHbIE:
Manka Ha PC «[lNpaktudeckoe 3aHaTue Ne40 2 cemecTp» C TEOPETUYECKUM
MaTtepmanom no Teme 1 BONpocChkl Anst 06CyxaeHus.
CodeprxaHue u rnopsiOoK 8bIrnosIHeHUsI 3adaHusi:
1.006yuvatoLwme oOMmKHbI N3y4nTb TEOPETUYECKYHO YaCcTb NPAKTUYECKOrO 3aHATUSA
2. Obyvatowme OOMKHbI OTBETUTbL HA BOMPOCHI M BbIMNOMHUTL 3adaHus Mo
BapuaHTam..
TeopeTnyeckasa 4yacTb
BcnomoraTtenbHbIN anropuTMm — 3TO anropuTM peLleHnst Kakon-nnbo noasagayu,
KOTOPbI MOXET BbI3biBaTbCA M3 OCHOBHOrO anropmMtma.
B nporpammupoBaHum BCrnomMoraTtesnbHble anropuTMbl HasbiBaloT nognporpammamu. B
Aa3blke Python cywecTByoT ABa B1uga nognporpamMmm: npoueaypbl U dyHKUMN.
Mpoueaypa — 310 NoagnporpamMma, Kotopas BbIMOMHAET HEKOTOPbIE AeNCTBUS Mocre
Bbl30Ba €€ 13 OCHOBHOM Nporpammbl unu gpyron npoueaypbl. Kaxgas npouenypa
MMEET YHUKaNbHOE UMSI, MOXET MMETb NPOU3BOSIbHOE KOSIMYECTBO BXOAHbIX
napamempoes. [1pun BbI30BE NpoLeaypbl YKa3biBalOTCS ¢ghakmu4vyeckue 3Ha4eHUs!
napaMmempos.
JlokanbHbIe nepeMeHHbIe — 3TO NepeMeHHble, onpeaeriéHHble B npoueaype, OHU

OOCTYMHbI TOJIbKO BHYTPU npoueaypbl.
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no6anbHbie nepeMeHHbIe — 3TO NepeMeHHble, onpeaenéHHble B OCHOBHOM
nporpamme. OHM JOCTYMNHbI BHYTPU Npoueaypbl TONbKO AN YTeHUs, a ANs U3MEHEeHUs
TpebyeTtca 06bsBUTL KX B Npoueaype nocne cnyxebHoro cnoea global.
Mpoueaypa HaunHaeTcs cnyxebHbiMm crioBom def (define — «onpegennTby).
dopmarnbHble NapameTpbl Npoueaypbl NepedncnaiTca Yepes 3anaTyo.
OnepaTopsbl, BXOAsLWME B TENO NpoLeaypbl, 3anMcbiBatoTcs ¢ oTcTynom. MNpouenypa
AOMMKHa BbITb onpegeneHa 4O NepBoro e€ BbI30Ba.
def <uma>(<napameTpbI>):

<onepartopbI>
BbI30B npouenypbl OCYLLECTBNAETCA N0 €€ MMEHU C yKazaHneM (hakTu4eckmnx
napameTpoB (apryMeHTOoB).
<nmsa>(<aprymeHTbI>)
lMpumeyvaHue: Mexay cpopmanbHbIMU 1 haKTUHECKUMU NapaMmeTpamMm JOKHO ObITb

COOTBETCTBME MO KOJTNMYECTBY, NOPAOKY crieaoBaHuA n tuny.

3apava: NMocTpouTb urypy:

OcobeHHOCTb: Tpu NoXoxmne purypbl.

O6buee: pasamepsbl, yrosi noBopoTa

OTnnuus: kKoopanHaThl, UBeT
OTtnnumna obosHavaeM Kak NepeMeHHbIEe,

OHV ByayT napameTpamMu npoueaypsbi.

(x. y-60) [TapameTpsl:

60 X, Y — KOOpAuHaThl yrna
C — uBeT 3alinBKK1

(X, y) 100 (x+100, y)
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onpenennTb
(define) Ha3BaHwWe napameTpel

déf tféugfx, Y, ;i:

brushColor (c)
polygon( [{fo)r (K:Y'GO):
(x+100,y), (x,y)1 )

oTCTYN

NMporpamma c npouenypou

50 from graph import *

def treug(x, y, c):
brushColor (c)

100 polygon ([ (x,y), (x,y-60),

(x+100,y), (x,¥)]1 )
penColor ( "black" )

treug ( 100, 100, "blue" )

(100,100)
(200,100)

(200,160)

BbI30Bbl treug ( 200, 100, "green" )
npoueaypsl treug ( 200, 160, "red" )
run () g

aprymMeHThl (3Ha4eHus
napameTpoB)

lMpumepHbIl eapuaHm 3adaHusi

3apaHne Ne1 Mcnonb3ys ogHy npouenypy, NOCTPOUTb NPeasioXKeHHbIE pUrypbi:

OueHka «3» OueHka «5»
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F 4

OueHka «4»

v

CodepxaHue omyema:

1. HanmeHoBaHMe npakTMyYeckoro 3aHATUS
2. Uenb 3aHaTus

3. BapuaHT 3agaHus

BbIMNOJTHEHNA 3adaHUA»
5. Cnucok ncnoJjibdyemMbiX NICTOYHUKOB

6. BbiBOAbI 1 NpeanoxeHust

OueHka «5»

\V%

4. OT4yeT O BbINOMHEHWM Ha Kaxablh aTan pasgena «CoaepkaHve M MOPSAOK

7. data n nognuck KypCaHTa U npenogaBartens

Bonipocbi 015 caMornposepKu:
1. UT0 HasbIBalOT nognporpamMmmamn?

2. Kakve Bnabl nognporpaMmm U3BeCTHbI?

3. Korga uenecoobpasHo ncnonb3oBaTb NOANPOrpaMmbl B rpaduke?

MpakTnyeckoe 3aHaTe Ne 41 Ucnonb3oBaHue LMKNOB B rpaduke.
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Llenb 3aHsmus:
1. M3yuynTb NnoHATME uMKna B rpaduke B Python;

2. OBnageTb onepaumsamMu 1 mMeTogamm paboTbl C UMKIIaMun B rpadouke;
3. ®opmumposatb OK 01, OK 02.

UcxoOHbIe OaHHbIe: TEOPETUYECKNI MaTepman, nporpamma Python

UcxoO0HbIe OaHHbIE:
Manka Ha PC «lMpakTnyeckoe 3aHsaTME Ne4l 2 ceMecTp» C TEOPETUYECKUM
mMaTtepuanom no TemMe 1 BONpocChl Anst 0bcyxaeHus.
CodepxxaHue U nopsi0oK 8bINMOSIHEHUST 3a0aHUs:
1.00yyvatoLme JOMmKHbI N3Yy4UTb TEOPETUYECKYIO YaCcTb NPaKTUYECKOro 3aHATUSA
2. Obyvatowme OOMKHbI OTBETUTL HA BOMNPOCHI M BbIMNOMHUTL 3a4aHus Mo
BapuaHTaMm..
TeopeTnyeckasa 4yacTb
AJ'IFOpI/ITMbI ONMnCbIBAKTCA C NOMOLLBbHO TpéX OCHOBHBbIX CTPYKTYp:
1) cnepoBaHus;
2) BeTBNeHus;
3) noBTOpPEHMS.
AnroputMm MNOBTOPEHUA - OMNUCaHWE MOBTOPAILINXCA OENCTBUMA.  AMTOPUTM MNOBTOPEHMUS
MOXeT ObITb 3auMKneHHbiIMm " UuMeTb nNpuHyanTernibHoe TnpepbiBaHNE U MOXET OblTb C
CbVIKCI/IpOBaHHbIM 4yucriom I'IOBTOpeHI/II7I C eCTeCTBEHHbIM OKOHYaHWeM NMoOBTOPEHNA U1 LnKna.

3alMKIeHHBIH J10509)
QITOPUTM

5 MOBTOpEHUH U
OKOHUYaHHUE
aIropuTMa

Heorpannuennoe
YHUCJIO TOBTOPEHUI

B a3bike Python 06bl4HO UCnoOnb3yOT ABa BUAA LIMKIOB:

— «umkn WHILE» wunuM «uukn c npegycrnosmem» u nonpobyem
HanucaTb NepBble UrPbI.

WHILE — «noka» B nepeBoe C aHrIMNUCKOro

Hanpumep:
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n=0
while n<3:

n=n+1

Moka <BbIMNOMNHAETCA ycrnoBue>. [nOenatb
Kakue-To JencTBUS.

«Moka n wM™eHbwe 3, npubaBnATb K N
eauHULLY»

Linkn noBTOpsieTcsl, noka ycrioBMe WMCTUHHO,

€CIln Xe HeT, UUKIT 3aKaH4YnBaeTCA

— UuKn c napameTtpom FOR.

foriin range(5):

print("MpunBeTt!")

for i in range(3,
20):
print(i)

40 100

B pesynbtate paboTbl nporpammbl CrOBO
«MpuBeT!» Oyget HaneyaTaHo 5 pa3. Range —
AnanasoH B nepeBofe C aHrnumnckoro. Mpun atom
nepemMeHHas i N0 Mepe BbINOMIHEHMS uuKknia byaeT

npuHuMaTb 3HadeHna 0, 1, 2, 3, 4.

Mpn aTOoM NepemeHHas | ByaeT npMHUMaTb 3HaYeHUs

or3p019

160

circle (/_40, 40, 20 )

circle ﬁ

) /
c1rc:le;,f (
!
/

7

x =[40.

for i in range(5):
40,

circle (x,

TO MEHAETCH ¢

e Kak meHsieTcsa x?

40, 20 )

160, 40, 20 )

-l

"coenan 5 pas"

20)
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40 100 160

1-1 psaA; 9 YTto meHsieTca gnga 2-ro psga?
x = 40
for i in range(5): OMO}I{HO caenartb 31O
circle(x,|40| 20) npouenypou ¢ '
x += 60 - 1] e

from graph import *

def row (y ):

x =40 npoLeaypa
for 1 in range(5): [

circle(x, y, 20)

x += 60
y = 40
for k in range(3): BbI30OB
row (y ) npouenypebl
y += 60

run () BHM3 Ha 60
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lNMpumepHbIl eapuaHm 3ad0aHusi

Wcnonb3ysa umknbl U npoueaypbl, HapucynTe y3op. YnMcno NOBTOPEHUI puUcyHKa

N BBeauTe c KIilaBuaTypbl.

| BapmnaHT Il BapnaHT
OLl,eH Ka «3»: BeecTn ¢ knasmatypbl 4ncno N n HapucosaTb «3»: Beectu ¢ knasuatype! 4ncno N v HapucosaTte
N pagos no 5 kpyros. N BepTukanbHbIx psaos no 5 pombukos.
«3» Mpumep (N = 3): Mpumep (N = 2):
OLl,eH Ka «4»: Beectu ¢ knaBnatypsl Yncno N 1 HapucoBaTb «4»: Vcnonb3aysi LMKIbI U NpoLieaypsl, HapucyliTe
13 KpyroB npsiMoyronbHbiid pazmepom N Ha N. y3op. Yucno nosTopeHuit pucyHka N seeauTe ¢
«4» Mpumep (N = 3): KnasuaTypel.
. Mpumep (N = 3):
OLl,eHKa «5»: Beectn ¢ knasmnatypsl umncno N v HapucosaTb «5»: Vicnonbays LMKIbl ¥ NPOLEAypbl, HAapUcyiiTe
13 Kpyros paBHobeapeHHbI TPEYronbHUK G yaop.
«5» BblcoToli N. Kaxablii pag agomkeH 6biTb

NokpalleH B CBOW UBET.

Mpumep (N = 3):

I
TH P

CodepxaHue omyema:

1. HaumeHoBaHmne npakTnyeckoro 3aHATUS

2. Uenb 3aHaTns

3. BapuaHT 3apaHus

4. OTyeT O BLINOMHEHWM Ha Kaxablh aTan pasgena «CoaepxaHue M Mnopaaok

BbIMNOJTHEHNA 3adaHUA»

5. Cnucok ncnoJyibdyemMbiX NICTOYHUKOB

6. BbiBOObI M NpeanoxeHus

7. ata n nognuck KypcaHta v npenogasarens

Bonpochbi 0risi caMornpoeepKu:

1. YTto npeacrasndeT cobon anroputMm NOBTOPEHNA?
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2. Kakmne Bunabl LLUKNOB U3BECTHbI?

3. Korga uenecoobpasHo ncnonb3oBaThb LKKIbl B rpaduke?

MNMpakTuyeckoe 3aHaATMEe Ne 42 LlUtpuxoBka B rpadmke M 3akpawumBaHue
obnacremn.

Llenb 3aHsmus:

1. OBnagetb onepaumsmMm M MeTodamMu 3akpaluvMBaHus obnacten B rpaduke
Python;
2. ®opmuposatb OK 01, OK 02.

UcxoOHbIe OaHHbIe: TeopeTudecknin matepman, nporpamma Python

cx0o0HbIe OaHHbIe:

Manka Ha PC «[lNpaktudeckoe 3aHaTue Ne42 2 cemectp» C TEOPETUYECKUM
MaTtepmanom no Teme 1 BONpocChkl Anst 06CyxaeHus.

CodeprxaHue u rnopsiOoK 8bIrnosIHeHUsI 3adaHusi:
1.00yyvaroLme SOMKHbI N3y4nTb TEOPETMYECKYHO YAaCTb NPAKTUYECKOrO 3aHATUS

2. Obyyatlolme OOMKHbI OTBETUTL Ha BOMPOCHI U BbINOMHUTL 3adaHus No
BapuaHTam..

TeopeTuyeckas 4acTb MOBTOPSIETCS M3 Mpeablaylero npakTU4ecKkoro
3aHATUS

MpumepHbLIN BapuaHT 3agaHusA
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LWtpuxoska LUTpuxoBKa )
N nuHuit (N=5) N nuHnin (N=5)
(x4, y1)f__/¥_\ (X, y1)r——/¥—\ meHseTcs!
- - X, — X,
X, +h e Kak Haiitu h? f?fﬁ line ( B vi, EL v2)
B umMkne MeHATb X: 9 Kak menseTca?
., (X2, ¥2) e e x‘, ¥2) RS = (2. ¥2)
.‘ ans 1-a nuHuK
rectangle (x1, yl, x2, y2) / Xx =x1 +h T
line(| x1+h, vl, xl+h, v2) / for i in range (N): "coenan N pas3"
line (| x1+2*h| yl1, x1+2*h, y2) //// line(x, yl, x, y2) I
line (| x1+3*h| y1, x1+3*h| y2) _
. " X += h ans cneaytoweit eLJTo nnoxo?
NMHAU |
N nvHuI from graph import *
(X4, V1) x1 = 100; y1 = 100
TN k2 = 3005 y2 = 200
N = 10
rectangle(xl,yl,x2,y2)
h = (x2-x1)/ (N+1)
h) (x,y) ®x =x1 +h

for i in range (N):
line(x, y1, x, y2)
x += h

run ()

CnoxHasn LWTPUXOBKa

O4eHb cnoxHas LWTPUXOBKa

(xa*a, yq) 9 Kak HaiiT a u h?

X%
. a=x—x =
0%, 2 f (X35 ¥2) [
' h
line(|x1+h, | y1,|xl+h-a, | y2):
line(|x1+2*h, yl, |x1+2*h-a| y2);
line(|x1+3*h, yl, |x1+3*h-a| y2):;
X | x-a | e Kak meHsieTcs x?
CHavana: B uukne:
x=x1+h x += h

CodepxxaHue omyema:

1. HaumeHoBaHune NPaKTU4YECKOro 3aHATUA

2. Llenb 3aHaTns

3. BapuaHT 3agaHus

(X1, Y1)
. Kak Haitn h, u h,?
_ 5= _ 2N

TN+ YN+

N
CHadvana: B uukne:

x = x1+hx x += hx
|‘ (%21 ¥2) y = ylt+hy y += hy
|

line( x1, |yl+hy, x1l+hx, yl+hy) | ;

line( x1, |yl1+2*hy| | x1+2*hx| yl+2*hy) ;

line( x1, |yl+3*hy| | x1+3*hx| |yl+3*hy) ;
= x) Y]

4. OT4yeT O BbIMOMHEHUN Ha Kaxablh 3Tan pasgena «CopepxaHue U MOPSAOK

BbINMOJIHEHNA 3aaHNA»
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5. Cnucok ncnonb3yembiX MICTOYHNKOB
6. BbiBOAbI 1 NpeanoXeHus

7. lata n nognucb KypCaHTa 1 npenogaBarterns

Bonpocbl 0risi caMornposepKu:
1. Kak onpegennTtb war Mexagy NMUHUSAMN LWTPUXOBKN?
2. Kak HanTu war nameHeHus LuBeTa 3anmBKn?

3. Kak ncnonb3oBaTtb LUMKIbl AN LWTPUXOBKM obnactun?

Mpaktnyeckoe 3aHATHMEe Ne 43 [locTpoeHue rpacdukoB MaTemMaTU4eCKux

doyHkuun B Python.

Lernb 3aHamus:

3. OBnagetb onepauMsmMn U MeTogaMn  NOCTPOeHus  rpadounkoB
MaTemMaTtuyecknx dpyHkuun Python;

4. dopmumposaTts OK 01, OK 02.

UcxoOHble OaHHbIE: TEOPETUYECKNI MaTepuan, nporpamma Python

UcxoO0HbIe OaHHbIE:
Manka Ha PC «[lNpaktudeckoe 3aHaTue Ne43 2 cemecTp» C TeOpeTU4ECKUM
MaTtepuanom no TemMe 1 BONpOChI Anst 06cyxaeHus.
CodepxxaHue u nopsiOoK 8bINOSIHEHUS 3a0aHuUs:

1.06yvatolime [OO0MKHbI MOBTOPUTb  TEOPETMYECKYK 4YacTb MPaKTUYECKoro

3aHATUA Ne4 1

2. OByvaroLwmne OOMKHbI OTBETUTb HA BOMPOCHI U BbINONHUTL 3agaHusA no
BapuaHTaMm..

MpumepHbLIN BapuaHT 3agaHuA
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3apgava: noctpouts rpaduk (yHKUMKM y = X2 Ha OTpesKe oT
-2 0o 2.
'El Y.A
AHanus:
MaKkcumarbHoe 3Ha4eHue
Voax =4 Npu x=%2
MUHMManbHOE 3Ha4eHne
Ymin=0|-|pl"II x=0 )Z
npoﬁnema: thyHKUMSA 3adaHa B MareMaTtu4eckon GUcTeEME
KoopguHarT, CTPOUTb Haao0 Ha 3KpaHe, yKasbiBas
KoopAuHaThl B MUKGEnNsX.
Mpeo6pa3zoBaHue KoopauHaT Ocu KoopauHaTt
Matematuyeckasn JKpaHHas cucTema Xg 0
cucTema KoopauHat KoopauHaT (NuKcenu) 00— (x0,0)
Xo
(0,0)
Y , Yo
\ // Yo 150
\ - X (xy)
\ /\
L / Ly
(I
©.0)] X (0.¥0) , (%g*+150,y0)
Xo,Yo+20
k — macwmab (gnuHa (X0Yo )
n30bpaxeHus: eqUHUYHOMO x= .
oTpeska Ha 3kpaHe) Y. = line (0, y0, x0+150, yO0)

Pucyem ocu koopauHat

line(x0, O,

CTpOVIM no ToO4YKam

x0, y0+20)

from graph import *

xmin # HaYaJIbHOE 3BHa4YeHMe X

— X =
x0 = 150 # mHawano xoopguHAT S ——————
y0 = 250 penColor ("red")
k =50 # macurrab while x <= xmax:
xmin = -2; xmax = 2 # nDpegeins no x Yy = x*x # oyHKIMS
line (0, y0, x0+150, y0) xe = x0 + k¥*x ‘ 3KpaHHLIE KoopanHaTE
line(x0, 0, x0, y0+20) ye = y0 - k*y | (8 nukcensx)

point (xe, ye) # Touka Ha PKpaHe
x += h # KX clnepgymoumei TodYKe

run()

CoeguHAEM TOUKMU NIUHUAMU

Waen: cHavyana co3gaémM B NaMATU MaccUB TOYEK, 3aTeM
coeguHseM TOHMKU NMHUAMK (polygon)

points = [] | # noycroi maccuB
while x <= xmax:
y = xkx

u,06a BNAEM TOYKY

xe = X0 + k*x B EEETE
ye = y0 - k*y
points.append( (xe, ye) )

x += h

penColor ("red")

polyline (points) # pmcyem nmmmo!
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CodepxaHue omyema:
1. HaumeHoBaHMe npakTU4ecKoro 3aHATUSA
2. Uenb 3aHaTus
3. BapuaHT 3agaHus
4. OT4yeT O BbLINOMHEHMM Ha Kaxabl 3Tan pasgena «CogepxaHne W NOPSAOOK
BbINOSTHEHUS 3a4aHNSA»
5. Cnucok ncnonb3yembiX MICTOYHUKOB
6. BbiBOAbI 1 NpeanoXeHus

7. ,D,aTa n noanncb KypcaHTa U npenogaBsartend

Bonipochbi 0risi caMornpoeepKu:
1. Kak nOCTpOUTb 3KpaHHY cucTeMy KoopamHat?
2. Kak nocTpouTb TOYKM rpacumka?

3. Kak coeanHnTb NOCTPOEHHbIE TOYKN?

MpakTnuyeckoe 3aHaTne Ne 44 AHumauusa B Python.

Lernb 3aHamus:

1. OBnagetb onepauusiMm n MeTogamm paboTbl C aHMMauuen B rpaduke
Python;

2. ®opmumposatb OK 01, OK 02.

UcxodHble OaHHbIe: TeopeTuyeckuin matepuan, nporpamma Python

UNcxoOHbIe 0aHHbIe:

Manka Ha PC «lMpaktuyeckoe 3aHsaTne Ned44 2 cemecTp» C TEOPETUYECKUM
Martepuanom no TemMe 1 BONpOChl Anst 06cyxaeHus.

CodepxxaHue u nopsiOoK 8bINMOMHEHUS 3a0aHus:

1.00yuvatoLme OOMKHbI U3Yy4UTb TEOPETUYECKYIO YaCTb NPAKTUYECKOro 3aHATUSA
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2. Obyyatlolme OOMKHbI OTBETUTL Ha BOMPOCHI U BbINOMHUTL 3adaHust no

BapuaHTaMm..

AHumaumsa (aHrn. animation) — oxxuBneHne n3obpaxxeHusi Ha aKpaHe.

3apava: BHyTpu cuHero kBagparta 400 Ha 400 nukcenen cneea HanpaBo ABUraeTcs

xenTtbin kBagpat 20 Ha 20 nukcenen. lNporpamma ocTaHaBNMBaETCA, €CIM HaXaTta

knaBuwa Esc nnu kBagpat gollen Ao rpaHulbl cuHen obnacTu.

MpuBA3Ka: cocTosHNe obbekTa 3agaeTcsa koopamHatamm (X,y)

(x,y)

(x+20, y+20)

MpuHUMN aHUMaLUK:

1. pucyem ob6bekT B TOUKe (X,Y)

2. 3afep)XKka Ha HeCKONbKO MUNNUCEKYH/

3. cTupaem ob6bekT

4. n3MeHsieM KkoopauHaThl (X,Y)

5. nepexogum K wary 1

B Python Bce curypsbl, U3 KOTOPbIX COCTOUT PUCYHOK, — OO BEKTbI (YMET

nepepucoBbiBaTb cebst camn)!

obLeKkT

cMelweHA Nno ocAam

moveObjectBy (olé:j , dx, /dy)

HaqaanaﬂKapTMHKa

from graph import * CUHMIA

brushColor ("blue") KBaapar

rectangle (0, 0, 400, 400)

x = 100 HauansHble

y = 100 KOOpAMHaTbI . .
KeNTeIN

penColor ("yellow") KBagpar

brushColor ("yellow")
obj = rectangle(x, y, x+20, y+20)

run ()

OBuxeHune

def update():

\

|
x-KoopguHata ‘

onTimer (update, 50)

kaxkable 50 mc

Bbl3biBaTbk update

moveObjectBy (obj, 5, 0)
if xCoord(cbj) >= 380: # ecnm mBmmen

close() | # sa rpammgy
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Beixop no Escape

CobbiThe (aHrn. event) — UIBMEHEHME COCTOSIHNSA
KaKoro-To o6bekTa B nporpaMme (HaxaTve Ha
KMNaBWLLY, LWeNYoK MblLLbIO, NepeMeLLeHne Nn
N3MeHeHue pa3MepoB OKHa 1 T.M.).

06paboTumnk codbITUS Ko Knasuiv
Esc =27
def keyPressed(event) :
if evenh\keycode == VK _ESCAPE:
close()\ # BaKpHTE OKHO
BbI3bIBaTh MpK
HaxxaTuu nrobow
KnaBuULLIK

onKey (keyPressed)

yCTaHoBKa
obpaboTumka cobbITUA

MonHasA nporpaMma

from graph import *
def update():

brushColor ("blue")

rectangle(0, 0, 400, 400)

x = 100

y = 100

penColor ("yellow")

brushColor ("yellow")

obj = rectangle(x, y, x+20, y+20)
onKey (keyPressed) 06p660TKa
onTimer (update, 50)} CcOBbLITUN
run ()

def keyPressed(event)i[ npoHeﬂypuy

Mpumep BapuaHTa 3agaHuA

OueHka
Keagpar gsuraetca cnpaea
«3» HaneBso:
OU-eHKa [Ba kBagpaTa AsuraroTcs B
NPOTWBOMOMNOXHBIX
«4» HanpasneHnsaXx:
OLI,eH Ka «5»: [1Ba kBagpaTa ABUratoTcsl B MPOTUBOMONOXKHBIX
HanpaBIieHUsX W OTTarKWBAalOTCH OT CTEHOK
«5» CUHero Ksagpara:

CodepxxaHue omyema:

1. HanmeHoBaHMe npakTUyeckoro 3aHATUS

2. Llenb 3aHaTns

3. BapuaHT 3apaHus

4. OT4yeT O BbINOMHEHWM Ha Kaxablh dTan pasgena «CopepkaHue W MOPSIAOK

BbIMNOJTHEHNA 3adaHUA»

5. Cnncok ncnoJyib3yemMbiX NCTOYHUKOB

6. BoiBOObI 1 NnpegnoxeHnsa
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7. lata n nognnck KypcaHTa 1 npenogasaresns

Bonipocbi 0r1si caMornposepKu:
1. Y1o Ha3biBaeTca aHMmaumen?
2. Kak MOXXHO MMUTUpOBaTb ABMXKEHNE OOBEKTOB?

3. Kak MOXHO ynpasnAaTb ABUKeHnem ¢ NnoOMoLLbo Knaeuw?




