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1. I'Iepeqel-lb nnaHnpyembiX pe3ynbrtaToB 06yqe|-|m| no aucuuniuHe (MOAy.ﬂI'O), COOTHECEeHHbIX C
nnaHnpyemMbiMU pe3ynbTataMmn oCBOEHUA 06pasoBaTeanoF1 nporpamMmm

VHMBepcaanble KomMneTeHunn

Tabnuua 1
HanmeHoBaHue
KaTeropum Kopn HaumeHoBaHue Koa v HanmeHoBaHue nHgukaTopa PesynbTathbl
(rpynnbi) KOMneTeHUuun KOMMNeTeHUun LOCTUMXKEHUA KOMMNeTeHLUU obyuyeHus
KOMNneTeHLun
He NpefyCcMOTPEHbI y4eOHbIM NN1aHOM
O6wenpodeccnoHanbHblie KOMNeTeHUUn
Tabnuua 2
Ko v HaumeHoBaHue
Kopn HanmeHoBaHue
MHAMKaTopa [OCTUXEHUSA Pe3ynbTathbl 06y4YeHusi
KOMMeTeHuun KOMMNeTeHUun
KOMMNeTeHuuun
OriK-2 CnocobeH noHMmaTb OonkK-2.1 32 OMnK-2.1

NPUHUMNbLI paboThbl
COBPEMEHHbIX
MHOPMaLIMOHHBIX
TEXHOMOrnM n
NporpaMMHbIX CPeacTs,
B TOM uyucne
OTEYECTBEHHOrO
NpPOu3BOACTBA, U
NCnonb3oBaTb UX Npu
pelleHunn 3agad

WMcnonb3yeT n noHumaet
NpuHLUMNbI paboThbl
MHOPMALMOHHBIX TEXHOSOMNI 1
nporpamMMHbIX CPEACTB Npu
peLleHun 3agad B cchepe
VMH(OPMaLMOHHBIX CUCTEM U
TEXHOIOrnmn

3HaTb: TEOPMIO NpOorpamMmmMHo-annapaTHOro
obecneyveHns MHPOPMAaLMOHHBIX CUCTEM,
aBTOMAaTM3NPYHOLLMX 3a4a4m
OpraHn3aumnoHHOro yrnpaBneHns n GusHec-
npoLecchl B OpraHn3aunsix pasnmnyHbix opm
COBCTBEHHOCTU C LIENblO MOBbILLEHUSA
3(pPEKTMBHOCTM OEATENBHOCTM OpraH13aumni.

OrnkK-2.2
MpumeHseT coBpeMeHHbIe
VMH(OPMaLMOHHBIE TEXHONOMN 1

Y1 ONK-2.2
YMeTb: aHanuanpoBaTb npegmeTHyo obnactb
VMH(OPMAaLMOHHON CUCTEMBI M yuuTbIBaTb €€

npodgeccuoHanbHom nporpamMmMHble CpeacTBa cneunduky AN NPUHATUS NPOEKTHBLIX
heaTenbHOCTH O0TEeYeCTBEHHOIO NMPOM3BOACTBA peLleHuii B MpoLiecce Co3faHns n
npv pelueHnn 3agad B ccpepe MCMonb30BaHus; pa3pabaTtbiBaTb MOgenu
WH(OPMAaLMOHHBIX CUCTEM U VMH(OPMaLMOHHON CUCTEMBI; BbIMOMHATD
TEXHONOMNMN OEKOMMNO3NLIMIO CITOXHOW MHAOPMALIMOHHOM
cucTeMbl
B2 OMNK-2.2
BrageTb: MeTogamu 1 cpegctsamm
obecneyveHns paboTbl NporpaMmMHo-
annapaTtHoro obecneyeHus
MH(OPMaLMOHHBIX CUCTEM, B TOM YKche
0TEYEeCTBEHHOIO NMPOM3BOACTBA, MPU peLLeHn
3a4a4 npocheccnoHanbHoON AeATENbHOCTU
OlK-6 CnocobeH OrnK-6.1 31 OMNK-6.1
pa3pabaTtbiBaTb PaspabaTbiBaeT anroputmbl u 3HaTb: OCHOBbI ANrOPUTMM3aLNN, A3bIKU
anropuTMbl 1 nporpamMmbl, MpUrogHble Ans nporpaMMMpoBaHus, MeToabl peanusaumm
nporpammsi, NpaKTU4eCcKoro NpUMeHeHUst anropuMTMOoB, ONepauVoHHbIE CUCTEMbI U
npurogHble Ans 060Mn0YKM, COBPEMEHHbBIE NPOrPaMMHbIE
NpPaKkTU4eCcKoro cpenpbl pazpaboTku NHPOPMALIMOHHBLIX CUCTEM
npumeHeHns B obnactu N TEXHOMOrunin
NHMOPMAaLMOHHBIX OrK-6.2 B1 OMK-6.2
CUCTEM M TEXHOMOTNN OcyLuecTBnseT oTnagky u BrnapeTb: HaBblkaMu pa3paboTkM anropuTMoB,
TECTMPOBaHUE NPOrpaMmMHOro nNporpaMMMpoBaHus, OTNIagKN 1
obecneveHuns TECTUPOBaHWSI NPOTOTUMOB NPOrPaMMHO-
TEXHUYECKUX KOMMIEKCOB 3a4au
OrK-6.3 Y1 ONK-6.3
Benet n ncnonbayet 6a3bl YMeTb: NPUMEHSTb A3bIKM
OaHHbIX Y MHOPMALIMOHHbIE nporpaMmmMupoBaHus, pabotatb ¢ 6azamu
XpaHunua OaHHbIX, paspabaTtbiBaTb MHOPMALIMOHHLIE
CUCTEMbBI U TEXHONOMMW Ansl aBTOMaTu3aumm
Ou13Hec-npoueccoB, pelaTb NpUKagHbie
3a4a4v pasnun4yHbIX KNaccoB
OrK-8 CnocobeH npumMeHsiTb OlnK-8.1 31 OlNK-8.1

maTtemaTuyeckune
Mofenu, meToabl n
cpefctea
NPOeKTUPOBaHUSA
MHMOPMAaLMOHHBIX U
aBTOMaTU3NPOBAHHbIX
cuctem

PaspabaTbiBaeT MaTeMaTnyeckune
N UMUTALUUMNOHHbIE MO ENN
npoueccoB B cdepe
WHPOPMALIMOHHBIX CUCTEM U
TEXHONOrmmM

3HaTb: NPUHLMNbLI MOAENMPOBaHUS,
Knaccudukaumo cnocoboB npeacTaBneHnst
MOZENEeN CUCTEM; NpUeMbI, METOAbI, CNOCOObI
dopmanusaumm o6beKTOB, MPOLECCOB,
SIBNEHWI U peanu3aunto X Ha KOMMbIOTEPE;
AOCTOVMHCTBA U HegoCTaTKN PasfnyHbIX
crnoco6oB NpeACcTaBneHns Moaenen CUCTEM;
pa3paboTKy anroputMoB uKcaLmm un
06paboTku pe3ynbTaToB MOAENUPOBaHUS
CUCTEM; CMOCOObI MNaHNPOBaHNS MaLUMHHbBIX
3KCMEPUMEHTOB C MOAENSMUN




MpocpeccnoHanbHbIe KOMMNETeHUUN

Tabnuua 3
Kop HaumeHoBaHue Ko v HaumeHoBaHuMe nHANKaTopa JOCTUKEHUSA Pe3ynbTatbl
KOMMNeTeHUun KOMMNeTeHLuun KOMMNeTeHUumn oby4eHus
He NpefyCcMOTPEHbI y4eOHbIM NN1aHOM
2. MecTo gucumnnuHbl (Moayns) B CTPYKType o6pa3oBaTesibHOM NporpaMmbl
MecTo gucumnnuHel B CTpYKTYpe obGpasoBaTenbHOM nporpamMmmbl: oba3aTtensHasa 4acTb.
Tabnuuya 4
Kon MpeawecTBylowme MapannenbHo ocBauBaemble
Mocneaytowme AUCUUNIUHBI
KOMMeTeHLUM AVCLUMNITUHBI AUCLUNIINHBI
OrK-2 MHdopMaumnOHHbIE TEXHONOMMK 1 Y4yebHas npakTvka: 03HaKoOMUTEsbHast
NporpaMMMpoOBaHUE; NpakTuKa;
Y4yebHas npakTuka: NpakTuKym rno YnpaeneHve gaHHbIMu;
NporpaMMm1pPOBaHUIO 1 TexHonorum nporpaMMmnpoBaHus;
agMVHUCTPUPOBAHMIO MeToabl 1 cpeAcTBa NPOEKTUPOBAHUA
MHPOPMAaLIMOHHBIX CUCTEM U
TEXHONOornm
Or1K-6 YnpaBneHne gaHHbIMY;
TexHonorum nporpaMMmnpoBaHus;
CuncTembl UCKYCCTBEHHOTO
WHTENNEKTa;
MeToabl 1 cpecTBa NPOEKTMPOBAHUSA
MHPOPMALIMOHHBIX CUCTEM U
TEXHONornm
Or1K-8 Teopwus MHOPMaLIMOHHBIX NPOLECCOB
W MOAEeNupoBaHWE CUCTEM

3. O6bem AuCLUMNIINHBI B 3a4€THbIX €AMHULAX C YKa3aHMeM Konn4yecTBa akafeMM4eckmx 4acos,
BblAeNeHHbIX Ha KOHTaKTHYI paboTy obGyyarowmxca ¢ npenogaBsartenem (Mo Bugam y4eOHbIX 3aHATUN) U Ha
caMocToATeNbHYI0 paboTy obyyarowmxcs

Tabnuua 5
Bup yuebHOM paboThbl Bcero yacoB Kypc 1
AyautopHas KoOHTakTHasa paboTa (Bcero), o o
B TOM yucne:
NeKunoHHble 3aHaTus (J13) 12 12
nabopatopHble pabotsl (JIP) 12 12
npaktudeckune 3anatus (M3) 0 0
BHeayauTopHasi KOHTakTHas pa6oTa, KCP 7 7
CamocTtosiTenbHas pa6oTa (Bcero),
B TOM YuUcre: 203 203
CaMOCTOATENbHOE U3yYyeHne marepmana 101 101
noaroToBka K nabopaTtopHbiM paboTam, BbINOMTHEHNE COOTBETCTBYHOLUX 3adaHUN 102 102
PopMbI TeKyLLLero KOHTPOss ycneBaeMocTn TectupoBaHue TecTupoBaHue
PopMbl NPOMEXYTOYHOM aTTeCTaUMN | 3K3aMeH, 3K3aMeH | 3K3aMeH, 3K3aMeH
KoHTtponb 18 18
UTOrO: yac. 252 252
UTOrO: 3.e. 7 7

4. CopepxaHue AUCLUNIUHLI, CTPYKTYpUpPOBaHHOE No TemaMm (pasaenam), ¢ yKasaHMeM oTBeAEeHHOro Ha
HUX KONMUYeCcTBa aKaAeMU4eCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

Tabnuya 6
Ne HaumeHoBaHue pazaena BuAabl y4e6HOM Harpysku u ux pr.qoeMKoc'lr(lefcm o
pasgena OUCLUUNNNHbI n3 nP n3 CPC KCP
ponb YyacoB
1 BBogHbIn 2 - - 49 1 3 55
5 OcHoBbl anroputMusauum. Metoabl 5 5 i 52 5 3 61
peanvsauuv anroputMoB.
3 OcHoBbI NPOrpaMMMPOBaHUS Ha 8 10 i 102 4 12 136
A3bIKE BbICOKOr0 YPOBHS
WToro: 12 12 0 203 18 252
4.1. CopgepxaHue NEeKUNOHHbIX 3aHATUMN
Tabnuua 7
[ Ne | HaumeHoBaHue Tema nekuumn | CogaepxaHue nekumu | Kon- |




n3 pasgena (nepeyeHb OUOAKTUYECKNX eOUHWLL BO
paccmaTpuBaeMbIX NoATEM, BONPOCOB) yacoB
Kypc 1
1 | BeogHbii BsogHas nekums KpaTkuin 0630p A3bIkOB NporpaMmMmupoBaHus. MoHsaTne 2

anroputMma, ucnonHuTens n nporpammel. Kpatkuin 063op
COBpEMEHHbIX CpeacTB pa3paboTku. [MoHaTue
anropuTMMYecKoro, NpoLeaypHOro n o6 bEKTHO-
OPUEHTVPOBAHHOIO NPOrPaMMUPOBAHUSI.

2 | OcHoBbl CTpyKTypHOE MoHATHe cTpykTypHOro nporpammupoBaHusi. O63op 2
anropuTMusaumm. nporpaMmMmpoBaHue. OCHOBHbIX TUMOBbLIX anropUTMOB (NMMHENHbIX, LIUKNNYECKUX,
MeToabl Mopenwu TpaHcnaummn pasBeTBreHHbIX). [Npouecc co3aaHns BbIMONHAEMOro
peanunsaumu nporpammHoro moayns. MNMoHaTue n ocobeHHocTn paboThl
anropuTMoB TpaHcIAaTopa, KOMNUNATOpa, MHTepnpeTaTopa.

3 | OcHoBbI OCHOBHbIE 3neMeHTbl A3blka | TuMbl MEPEMEHHbIX U KOHCTaHT 1 CNoCcoObI X 4
nporpaMMmMpoBaHus o6bsBneHus. MNpocTblie onepauun ¢ gaHHbIMK. Onepauuu
Ha A3blKe BbICOKOTO BBOJa U BbIBOAa AaHHbIX. MaTemaTtnyeckasa 6ubnuoTeka
YPOBHS s3blka. OCOBEHHOCTU TECTUPOBAHUSA BbIYUCTIUTENBHbBIX

nporpamm.

4 | OcHoBbI O6paboTka gaHHbIX [NoHsATHe ctaTnyeckoro maccusa. Ob6bABNEHWe 4
nporpammupoBaHus | MaccuBbl CTaTM4ecKoro Maccuea, opraHv3aums BBoga C KnaBuatypbl
Ha A3blKe BbICOKOTO 1 BbIBOAA Ha 3KpaH. 3anofHeHne cnyvyamHbIMy Yicrnamu.

YPOBHS
Wtoro 3akypc: | 12
WUToro: 12
4.2. CopepxXaHue nabopaTopHbIX 3aHATUIA
Tabnuua 8
Ne HanmeHoBaHe HaumeHoBaHMe CopaepxaHue nabopatopHou paboTbl Kon-
- (nepeyeHb AMOAKTUYECKMX €OUHNLL: BO
npP pasgena na6opaTopHowu pa6oTbl
paccmaTpuBaeMbIX NoATeM, BONPOCOB) yacoB
Kypc 1

1 | OcHoBbl BasoBble anroputMbI PaspaboTka TMNOBbIX (TMHENHOrO, LIMKIIMYECKOTO 1 2
anropuTMmusaumm. pa3BEeTBMNEHHOIO) anropuTMOB.
MeToabl
peanu3auun
anropuTMoB

2 | OcHoBbI Linknnyeckue nporpaMmbl. PaspaboTka umknunyeckow nporpammbl. Onepatop FOR ¢ 4
nporpammmpoBaHus | Pabota ¢ npumutmeamm pasHbIMU BapvaHTamu onpeaeneHnst KonmyecTsa
Ha A3blke BbICOKOTO NOBTOPEHUI B (DUKCMPOBAHHOM W NMPON3BOSbHOM
YPOBHS AvanasoHe aprymeHTa. Pa3paboTtka nporpaMmbl Ans

co3gaHus NpocToro rpacpmyeckoro o6bekTa no BbIGopy
nonb3oBaTens.

3 | OcHoebl MaTpuupl (3ByXMepHbIe CosgaHue n Huynanusaumsa MmaTpuupbl. 3anosiHeHVE B 4
NporpaMMmMpOBaHUS | MaccumBbl) pexvMme BBOAA C KraBMaTypbl U 3anofHeHne cryyYyanHbIMy
Ha A3blke BbICOKOro yncrnamu. MNMepebop anemeHTOB MaTpuubl, paboTta ¢
YPOBHS OTAENbHLIMW 3IEMEHTaMU, NEPECTaHOBKa CTPOK U

cton6uoB, npeobpasoBaHne B OAHOMEPHbIA MaCCUB.
3anucb MaTpuubl B han 1 YTeHne 13 garnna.

4 | OcHoBbl CBos 6ubnuoteka yHkumi. | PopmmposaHme Habopa paHee pa3paboTaHHbIX (YHKLNIA 2
nporpaMMupoBaHus | PeKkypcrBHbIE anroputMbl n npoueayp obpaboTkm aaHHbIX. Pa3paboTka nporpammel
Ha A3blKe BbICOKOTO PEKYPCUBHOIO BbluncneHnst dpaktopmana yncna N. AHanma
YPOBHS adpdekTmBHOCTU. CpaBHEHUE C anropuTMOM BbIYUCIIEHUS

B LIMKIeE.
Wtoro 3a kypc: | 12
UTtoro: 12
4.3. CopepxxaHue NpPakTUYeCKUX 3aHATUI
Tabnuua 9
CopepxaHue NPaKTU4eCKOro 3aHATUSA Kon-
Ne | HanmeHoBaHue Tema npakTnyeckoro .
n3 paagena 3aHSTS (nepeyeHb AuAaKTUYECKNX eaUHNL: BO
paccmaTtpvBaeMbIX NOATEM, BOMPOCOB) YyacoB
He NpeAyCMOTPEHbI Y4eOHbIM NS1aHOM
4.4. Cogep)xaHMe cCaMOCTOATENbHOM paGoThI
Tabnuua 10
- CopaepxaHue caMoCToATeNbHOM pPaboTbl Kon-

Ne HaunmeHoBaHue Bug camocTosiTenbHoOMn .

(nepeyveHb AuOaKTUYECKNX eauHIL; BO

n/n pasgena paboThbl

paccmaTpuBaeMbix NOATEM, BONPOCOB) YacoB
Kypc 1
1 | BeogHbilit | camocTosTensHoe naydenne | Victopusi passuTvS BIMUCTIMTENBHOM TEXHUKM SI3bIKOB | 49




MaTepunana nporpaMmmMmnpoBaHnA, NCTOpUA pas3BnTnAa U
Kraccudukaums s3bIKoB NPorpaMmMmpoBaHng.

2 | OcHoBbl MN3yyeHre nekuuii B KauecTBe NOArOTOBKU K
anropuTMu3aunm. nogrotoska kK nabopatopHbiM | nabopartopHbiM paboTam.
MeTogabl paboTtam, BbINOMHeHne 52
peanusauum COOTBETCTBYIOLLUMX 3a4aHN
anropMTMoB
3 | OcHosbl MN3yyeHre nekuuii B KayecTBe NOAFOTOBKM K

nogrotoBka K nniabopatopHbiM

nporpamMmmMmMpoBaHns nabopaTopHbIM paboTtam.
porp P paboTtam, BbINONHEHWE patop P 102
Ha s13blKe BbICOKOIo .
COOTBETCTBYHOLLMX 3a4aHNI
YPOBHS

UTtoro 3a kypc:| 203

Wtoro: | 203

5. MeTtoauueckue ykasaHua Ansa obyyaromxcsi Mo 0CBOEHUIO ANCLMNIINHBLI (MOAYns)

1. MeToauyeckue ykaszaHus npu paboTte Ha nekuum

[o nekumu cTygeHT AOMKEH NPOCMOTPETb Yy4EOHO-METOOMYECKYIO N HAYYHYIO NMTepaTypy No Teme fnekuum
ans Toro, 4Tobbl MMETb NpeAcTaBneHme o Nnpobnemax, KoTopble 6yayT NOAHATLI B NEKUUN.

Mepen Havanom nekuumn obydawwmumces coobllaeTcda Tema nekumu, nnaH, BOMpPOChl, noanexaiume
pPacCMOTPEHUIO, OOBOASATCS OCHOBHbIE IMTepaTypHble WUCTOYHMKM. Becb y4ebHbI maTepuan, coobliaembin
npenogaBaTenem, AOJPKEH He NpocTo npocnywmBatbcs. OH JomkeH ObiTb akTUBHO BOCMPUHAT, T. €. YCIbILWaH,
OCMBICIEH, MOHAT, 3adMKCMpOBaH Ha Oymare 1 3akpenneH B namsTtu. NMpucTtynas Kk cnywaHuio HOBOro y4ebHoro
mMatepuana, nofne3Ho MbICIIEHHO YCTaHOBUTb €ro CBSI3b C paHee u3dyveHHbiM. Creast 3a TEXHUKOW YTEHMS NeKkunm
(aKueHT Ha CyleCcTBEHHOM, MOBbILIEHME TOHA, U3MEHEHME puTMa, naysa u T. M.), Heobxoaumo Bcrep 3a
npenogaBaTenemM ymMeTb BbiOensiTb OCHOBHblE KaTeropuu, 3akoHbl U ONpefdensitb UX coaepxaHue, npobnemel,
npegnonaraTe UX BO3MOXHbIE peLleHusl, JokasaTenbctBa M BbiBodbl. OcyllecTBnss Takylo paboTy, MOXHO
3HauuTenbHo obneryntb cebe noHMMaHMe y4ebHOro Mmartepuana, €ero KOHCMEKTMpPOBaHWE W JanbHenwee
n3y4eHue.

2. MeTogmnyeckne ykasaHusi npu paboTte Ha nabopaTopHOM 3aHATUM

lMpoBeaeHne nabopatopHon paboTbl AenUTCA Ha ABE YCNOBHbIE YaCTW: TEOPETUYECKYIO N NPaKTUYECKYHO.

HeobxooumbIMy  CTPYKTYPHBIMW 3fieMEHTaMM 3aHATUS SABMSIOTCS nposegeHve nabopaTopHon paboThbl,
npoBepKa YCBOEHHOro Matepuana, BkrovatoLas obcyxaeHne TeopeTUYecknx OCHOB BbIMOSTHAEMON paboThl.

Mepen nabopatopHon paboToOW, Kak NpaBwuMo, MPOBOAUTCA TEXHUKO-TEOPETUYECKUA WHCTPYKTaX Mo
ncrnonb3oBaHMio Heobxoanmoro obopyaoBaHua. NpenogasaTtens KOppeKkTUpyeT AedTenbHOCTb obyyatollerocs B
npouecce BbINonHeHns paboTbl (Npu HeobxogmmocTu). Mocne 3aBeplueHns nabopaTtopHon paboTbl NOABOAATCA
utoru, obcyxagarTca pe3ynbTaTbl 4eATENbHOCTU.

BosmoxHbl cneaywowme Qopmbl  opraHusaumM nabopaTopHbiX paboT: poHTanbHasA, rpynnosas wu
nHamBmayanbHas. [pu dpoHTanbHOM ¢opme ogHOTUNHAas paboTa BbINONHAETCA BcemMu oby4varommmucs
opHoBpemeHHo. [pu rpynnosow hopme paboTa BbinonHAeTcs rpynnomn (komaHgow). Mpu nHgnsmayansHon cdopme
oByyalLWnMNCH BbINOMNHATCA NHAMBUAYarbHbIe paboThbl.

Mo kaxpgon nabopaTtopHol paboTe MMEKTCA METOAMYECKME yKasdaHMs MO MX BbIMNOMHEHMWIO, BKMKOYaoLlme
HeoOXOAMMbIVI TEOPEeTMYECKUA W MpaKTUYEeCKU mMaTepuan, codepxalime 3SfneMeHTbl M nocregoBaTernbHYo
WHCTPYKUMIO MO MpOBeAeHuo BbibpaHHOW paboTbl, uHAMBUAYanbHble BapuaHTbl 3agaHui, TpeboBaHns n opmy
OTYETHOCTM NO AaHHOW paboTe.

3. MeToaunuyeckue ykasaHUsl o camocTosiTeNlbHOW paboTe

OpraHu3zaumsi caMocTosiTeNbHON paboTbl 0ByYalOLLMXCS OPUEHTUPYETCA Ha aKkTUBHbIE METOAbl OBMajeHus
3HaHWSIMM, pa3BUTUE TBOPHECKUX CNOCOBHOCTEN, Nepexos OT NOTOYHOro K UHAUBUAYANU3NPOBAaHHOMY OBYYEHMIO C
y4eToM noTpebHOCTEN 1 BO3MOXHOCTEN 0byyatoLLerocs.

CamocTonaTensHasi pabota ¢ yyebHUkamu, y4eBHbIMU MOCOBMSIMU, HAy4YHOW, CMPaBOYHOW NUTEpaTypown,
mMaTepuanamu nepuoamyeckux magaHun u MHTepHeTa siBnsietcs Hanbonee adppeKTUBHBIM METOAOM MONyYeHUs
AONOJTHUTENbHbIX 3HaHVIVI, no3BoNdAeT 3HauYuTesribHO aKTUBU3UpOBaTb Mpouecc oBnageHusa VIHC*)OpMaLLI/IeVI,
cnocobcTtByeT Gornee rnybokoMy YCBOEHMIO M3y4aemoro martepuana. Bce HOBble MOHATUSI MO M3ydyaemMow Teme
HeobX0AMMO Bbly4YnTb HAU3YCTb.

CamocTosATenbHas paboTta peanusyeTcs:

e HEMOCPEACTBEHHO B NpoLecce ayauTOPHbIX 3aHATUIA;

® Ha JNleKumnax, npakTu4eCKnx 3aHATUAX;

e B KOHTAKTe C npenogasaTesieM BHEe paMOK pacnmcaHua,

e Ha KOHCynbTauuax no y'-le6HbIM BonpocamMm, B XoAde TBOPYECKUX KOHTaKToB, nNpu nuUKBngaumu
3a[J0IKEHHOCTEW, MPY BbINONHEHUW UHAVBUAYATBHbLIX 3a4aHUA U T. 4.;

® B METOAMYECKOM KabuHeTe, Aoma, Ha kadeape Npu BbINOMHEHUN 00yYatoLWMMCs Y4eBHbIX U MPaKTUYeCKUX
3agad.

OdheKTMBHBIM  CPeACTBOM  OCYLLECTBIIEHMS  OOy4YaloMMCA  CaMOCTOSITENbHOW  paboTbl  SBNseTCH
SMEeKTpoHHas MHdOopMaLnoHHO-obpasoBaTenbHas cpega YHuMBepcuTeTa, koTopas obecneumBaeT [OCTyN K




y4yebHbIM nnaHam, pabounmm nporpaMmamMm AUCUMNNUH (Moaynewn), NpakTuK, K WU3gaHUsM  OneKTPOHHbIX
ONONMOTEYHbIX CUCTEM.

4. MeTogunyeckue YKa3aHuna no noaroTtoBkKe K TeCTupoBaHUio

TecToBble 3agaHUs — CUCTEMA CTaHOAPTM3MPOBAaHHLIX 3adaHui, MOo3BONAWaAd aBTOMaTU3MPOBATb
npoueaypy M3mMepeHusa ypoBHS 3HaHWIA U YMeHUIA obydatoLerocs.

YcnewHoe BbINofNHeHEe TECTOBbIX 3adaHnii iBnsieTcs Heo6XoaMMbIM YCITOBUMEM UTOFOBOW NMONOXUTENBHOM
OoLeHKkn. BbinonHeHne TecToBbIX 3ajaHUN npegocTaBnseT oby4valwUMCss BO3MOXHOCTb CaMOCTOSTENbHO
KOHTPONMPOBaTb YPOBEHb CBOUX 3HaHWMN, OBOHapyxuBaTb nNpobenbl B 3HAHUAX WM MNpUHMMaTb Mepbl MO KX
nukeugaummn. Popma M3NoXeHUs TECTOBbIX 3aaHUIN NO3BONSIET 3aKPENUTb U BOCCTAHOBUTL B MaMSITU NPONOEHHbIN
MaTepuan. TecToBble 3agaHUSA OXBaTbIBAlOT OCHOBHbLIE BOMPOCHLI MO M3ydaemon Teme. OAna dopmMupoBaHUS
3afaHuUi MCMonb3oBaHa Kak 3aKkpbiTas, Tak U OTKpbiTass dopma. Y oby4darolerocs ectb BO3MOXHOCTb Bblbopa
NpaBUITbHOrO OTBETA WIIM HECKOSIbKMX MpPaBUITbHbIX OTBETOB W3 4uCMa NPeasioKeHHbIX BapuaHToB. [ns
BbIMOSIHEHNS] TECTOBLIX 3aJaHui obyvalluMecs [OOIDKHbl  M3Y4uTb  JIEKUMOHHBLIM  MaTtepuan no Tewme,
COOTBETCTBYIOLLME pa3genbl nutepaTtypbl No AvcuunnuHe. KOHTPOMbHbIM TECT BbINOMHAETCA obyyatolmmces
CaMOCTOSITENbHO BO BPEMS MPAKTUYECKMX 3aHATUN.

6. MepeyeHb y4eGHOI NuTepaTypbl M Yy4eO6HO-MeToAN4YEeCKOro obecneveHuns ONsA CaMOCTOATENbHOM

paboTbl
Tabnuua 11
KHWXHbIN Jlntepartypa
Ne ABTOp(bI), HANMEHOBaHME, MECTO, rof U3gaHus cbo:;:éleD) ans
n/n (ecnu ecTb, ykasaTb «rpud») 3NEKTPOH. yuye6Has cznﬁng::;
pecypc (3P) P
1. Anroputmmnsaumst u nporpaMmMmmpoBaHme: y4ebHoe nocobue / TionbnmMHoBa oP + +

H. B., By3sosckoe obpasoBaHue: 2019. - Pexxum goctyna:
https://www.iprbookshop.ru/80539.html

2. 3onuH, A.l'. MporpaMmmMupoBaHne Ha A3blKax BbICOKOTO YPOBHS : oP + +
na6.npaktukym / A. I'. 3onuH; Camap.roc.TexH.yH-T, HdopmMaLoHHble
TexHomnoruu.- Camapa, 2007.- 86 c..- Pexwvm goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||785

3. LLunpokos, A. V. MHdopmaTuka: paspaboTka nporpamMm Ha si3bike oP +
nporpammMmunpoBaHus MNMUToH: 6a30Bble A3bIKOBbIE KOHCTPYKUMK: y4ebHuK / A.
W. Wunpokos, M. O. MNbiwHsk. — Mocksa: M3gaTtensckun Jom MUCKC,
2020. — 142 c. — ISBN 978-5-907226-76-0. — TeKCT: aNeKTPOHHbI //
OnekTpoHHo-6nbnunotedHas cuctema IPR BOOKS: [cainT]. — URL:
https://www.iprbookshop.ru/106713.html

4. MporpammupoBaHmne Ha A3blke BbICOKOrO yPOBHS: y4ebHO-MeToam4eckoe oP +
nocobue / ®apacoros A.C., Jluneuknii rocyaapcTBEHHbIA TEXHUYECKIN
yHuepcuteT, 36C ACB: 2013.- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||22912

5. Mansipos, A.H. O6beKTHO-OpMEHTUPOBAHHOE MpOorpamMmMmnpoBaHue : y4eb. oP +
Anst TexH. By3oB / A. H. MansapoB; Camap.roc.TexH.yH-T, Beicluas
MaTemaTuka 1 npuknagHasi nigpopmatuka.- Camapa, 2017.- 332 c..- Pexxum
goctyna: https://elib.samgtu.ru/getinfo?uid=els_samagtu||elib||2665

6. MporpammupoBaHne Ha a3bike Cu: yyebHoe nocobue / WnwkuH A L., oP +
Poccuiickuin rocyaapCTBeHHbIN rMApOMEeTEOPOIONMYECcKNiA YHUBEPCUTET:
2013.- Pexwum pgoctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||17959

7. MporpammupoBaHue Ha s3blke BbICOKOro ypoBHs C/C++: yuebHoe nocobue oP +
/', MocKOBCKUI rocyaapCTBEHHbIV CTpoUTenbHbIM YHuBepcuTeT, A M Op
Meawna, OBC ACB, cocrt. 3oTtkuH C.I1.: 2016.- Pexwum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||48037

Hocmyn obyyarowuxcs k OP HTE CamlTY (elib.samgtu.ru) ocywecmernsemcsi nocpedcmeom 3/1eKMpPOoHHOU
UHGhopmayuoHHOU obpa3zosameribHOU cpedbl yHugsepcumema u catima HTB Caml TY o n1o2uHy u naporsio.

7. I'Iepequb MH(*)OpMaLIMOHHbIX TEeXHONorun, ncnonb3yeMbIX NpU ocyllecTBIlieHUN o6pasoBaTeanoro
npouecca no gucuunrimHe (MO,D,an'O), BKIKO4Yas nepe4vyeHb NporpaMmmMHoOro oGecneyeHus

Mpn NPoBeAEeHUN  NEKUMOHHbIX  3aHATUN ncrnonb3yertcs MynbTUMeauiHoe  obopyaoBaHue.
OpraHusoBaHo B3aumogencTBne obyvarowlerocs U npenogasBaTens C  WUCMNOMb30BaHUMEM  3MEKTPOHHOM
nHdopMaLmMoHHOW 06pa3oBaTenbHON Cpeabl yHMBepcuTeTa.

MporpammHoe obecnevyeHue
Tabnuua 12

Ne Hazganme Cnoco6 pacnpocTtpaHeHus MpaBoo6napaTtens CtpaHa
n/n (TMuUeH3noHHoe nnn ceobogHo (npoussoguTens) NPOUCXOXAEHUsA




pacnpocTpaHsiemoe) (MHOoCTpaHHoe nnu
OTEYECTBEHHOE)
1. |LibreOffice Writer cBOOOJHO pacnpocTpaHsieMoe The Document Foundation WHOCTPaHHOe
2. |LibreOffice Impress cBoboHO pacnpocTpaHsemoe The Document Foundation WMHOCTpaHHoe
3. |LibreOffice Calc cBob0oHO pacnpocTpaHsemoe The Document Foundation WMHOCTpaHHoe
4. |Adobe Reader cBOOOJHO pacnpocTpaHsieMoe Adobe Systems Incorporated WMHOCTPaHHoe
5. |CnpaBo4Ho-npaBoBas NULEH3NOHHOEe HIMO «BM» OoTeyeCTBEeHHoe
cuctema «KoHcynbTaHT
Mnocy
6. |AHTMBMpYC Kacnepckoro NULEH3NOHHOE JlTabopaTopus Kacnepckoro OTeYeCcTBEHHOe
7. |Anpekc.Bpaysep cBob0oHO pacnpocTpaHsemoe Anpekc OTeYeCTBEHHOe
8. |Apxusatop 7-Zip cBobOHO pacnpocTpaHsemoe 7-zip.org MHOCTpaHHOE

8. lMepeyeHb pecypcoB NHGpOPMaALUOHHO-TENIEKOMMYHUKaLMOHHOM ceTu «MHTepHeT», npodeccnoHanbHbIX

6a3 gaHHbIX, MHPOPMALMOHHO-CNPABOYHbIX CUCTEM

Tabnuua 13
I:‘;:"_I HanmeHoBaHue KpaTkoe onucaHue Pexum poctyna
1 | OnekTpoHHO-6MbnnoTevHasa cuctema OneKTpoHHO-6nbnmnoTeyHas http://www.iprbookshop.ru/
IPRbooks cucrema
2 | OnekTpoHHO-6mnbnmoTeyvHasi cuctema OnekTpoHHasa bubnunoTeka https://elib.samgtu.ru/
CamlTY CamlTY
3 |eLIBRARY.RU Hay4Has anekTpoHHas http://www.elibrary.ru/
bubnmnoteka

9. OnucaHue maTtepuanbHO-TEXHMYECKOM Ba3bl, HeOOXxoaQMMON AN ocyLlecTBlIeHMA o6pa3oBaTeNiIbHOro
npouecca no gUcuuninHe

JleKUMOHHbIe 3aHATUA

AyamTopum Anst NEKUMOHHbLIX 3aHSATUA YKOMMIIEKTOBaHbI MEBGENbIO M TEXHUYECKUMW CPEACTBaAMMU OBYyYeHHs,
crnyxawummn ans npeacrtaeneHns ydebHon mHdopmauun Gonblioi ayautopum (Habopbl AeMOHCTPaLMOHHOMO
obopynoBaHus (NPOEKTOP, aKpaH, KOMNbIOTEP/HOYTOYK).

NabopaTopHble 3aHATUA
Ayautopun gna  nabopaTtopHbiX paboT  (KOMMbHOTEPHbIE  KacChl) YKOMMMEKTOBaHbl Mebenbio 1
nepcoHanbHbIMU KOMMbOTEPAMK C YCTAHOBNEHHBIM Ha HUX HEOBXOAUMBIM NMPOrpaMMHbLIM obecneveHnem.

CamocTosATenbHas paboTa

MomeleHns Onsg camMoCTosATENbHOW paboTbl OCHALLEHbl KOMMbIOTEPHOW TEXHWKOMW C BO3MOXHOCTbIO
MOOKIIOYEHNST K CeTU «WHTEpHET» W [AOCTYNOM K 3MEeKTPOHHOW WHGOpMaLMOHHO-06pa3oBaTenbHOM cpeae
Caml'TY:

e MeToAMYecKun kKabuHeT (aya. 9).

10. ®DoHA OUEHOYHbLIX CPeacTB Mo AUCUUNIIMHE

doHA OLEHOYHbIX cpencts And npoBedeHunsa TeKywero KOHTpOosid ycneBaemMoCTn WU npomex(yTquon
aTtTectaunn npencrtaBrieH B anIJ'IO)KeHI/II/I 1.

lMoNHbIN  KOMMMEKT KOHTPOJIbHbIX 3aJaHUN WU MHbIX mMmaTtepunanos, HeobXxooMMbIX AN OUeHUBaHUS
pe3ynbTaTtoB O6y‘-IeHVIFI no agucuuninunHe, npakTuke XpaHUTCA Ha Kacbe/:l,pe-paapa60TL|MKe B 6YMa)KHOM n
ANIEKTPOHHOM BUae.




MpunoxeHwue 1

®doHA OLEHOYHbIX CPeACTB ANs NPoBeAeHUs TeKYLLEero KOHTPons ycneBaemMocTy U
NPOMEXYTOYHOW aTTecTauum

no gucumnnunHe

B1.0.02.05 «A3bIku n meToabl NpOorpaMMmMpoBaHUA»

Koa n HanpaBneHne noaroToBKu
(cneunanbHOCTL)

HanpaBneHHoCTb (Nnpocdmnb)
Keanudumkauyusn

Popma o6yveHusn

Nog Hayana NnoaroToBKU
Bbinyckarowasn kadegpa
Kadeapa-paspaboTumk
O6bemM AUCUUNNUHGI, Y. / 3.e.

dPopma KOHTpOnA (NMpoMeXxyTo4yHas
aTTectauus)

09.03.02 UHdhbopMmaLMOHHbIE CUCTEMbI U TEXHOJIOTUU

UHdopMaLMOHHbIE CUCTEMbI U TEXHONOINMU

6akanaBp

3ao4yHas

2022

MH)KeHeprIe TexXHoJNormmn

MH)KeHeprle TeXHOJNTOrmun

25217

9K3aMeH, 9K3aMeH




1. NepeyeHb KOMNETeHUMA, UHOUKATOPOB AOCTUXKEHUSI KOMMETEHUUIN U NPU3HAKOB NPOSIBIIEHUS
KOMMeTeHUUN (OecKpUNTopoB), KOTOPLIMU OOJKEH OBrageTb o6yvalolmiics B Xxoae 0CBOeHUsA
o6GpasoBaTenbHON NporpamMmmsbil

VHMBepcaanble KomMneTeHUunn

Tabnuua 1
HaumeHoBaHue
KaTeropum Kopn HaumeHoBaHue Koa n HanmeHoBaHWe nHgukaTopa PesynbTathbl
(rpynnbi) KOMMeTeHUUn KOMMNeTeHuun AOCTMKEHUA KOMMNETEeHLUN obyuyeHus
KOMNneTeHUnn
He NpeAyCcMOTpPeHbI Y4€OHbIM NiaHoOM
O6wenpodeccnoHanbHblie KOMNeTeHUUn
Tabnuua 2
Kon Koa n HaumeHoBaHue
HanmeHoBaHue komneTeHUUMN MHAUKaTOpa AOCTUXEHMUA Pe3ynbTatbl 06y4eHus
KOMMNeTeHuMn
KOMMeTEHLUN
OlK-2 CnocobeH NoHMMaTb NPUHLMMbI OrnkK-2.1 32 OMnkK-2.1

paboTbl COBPEMEHHbIX
MHEOPMALMNOHHBIX TEXHONOTUIA U
nporpamMmmHbIX CPEACTB, B TOM
yncrne oTeYeCTBEHHOMO
NpPou3BOACTBA, U UCNOSb30BaTh
WX NpW peLleHnn 3agad
npocdeccrmoHanbHom
OeATenbHOCTM

WMcnonb3yeT n noHumaet
nNpuHUMNbI paboTbl
VMHEOPMaLMOHHBIX
TEXHOMOMI 1 NPOrPaMMHbIX
CPeacTB Npu peLleHnm
3agad B chepe
VHOPMaLMOHHbBIX CUCTEM

N TEeXHOMOrnn

3HaTb: Teoputo NPorpaMmMHo-
annapaTHoro obecneyeHus
MH(OPMAaLMOHHBIX CUCTEM,
aBTOMaTM3MPYIOLLMX 3a4a4m
OpraH13auroHHOrO YNpaBnieHns n
6usHec-npoLecckl B opraH3aumnax
pasnuyHbiX opM COBCTBEHHOCTYU C
Lenbio NoBbIWEeHNs 3 (PEeKTUBHOCTM
AeATenbHOCTN OpraHn3aumn.

OnkK-2.2

MpumeHseT coBpeMeHHbIe
WH(OPMaLMOHHbIE
TEXHOMOornn 1
nporpamMMHble CcpeacTea
OTEYECTBEHHOIO
npoussoacTea npu
pelueHnn 3agay B cepe
VMH(OPMAaLMOHHBIX CUCTEM
N TEXHOIOTUI

Y1 ONK-2.2

YMeTb: aHanuanpoBaTb NpeameTHYo
obnacTb MHOPMALIMOHHOWN CUCTEMBI U
yunTbiBaTh ee cneunduky Ansa NpUHATUS
NPOEKTHbIX PeLLeHnit B npoLiecce
CO3[aHu1s 1 NCNOMNb30BaHMS;
paspabaTbiBaTh MOgeNm
VMH(OPMAaLMOHHON CUCTEMBI; BbIMONHATD
[EKOMMO3ULIMIO CIOXHOM
VMH(OPMAaLMOHHON CUCTEMBI

B2 OlK-2.2

Bnapetb: MmeTogamu u cpeactesamu
obecneyeHus paboTbl NporpaMMHo-
annapartHoro obecneyeHus
MH(OPMAaLMOHHBIX CUCTEM, B TOM Yncne
OTeYeCTBEHHOro NPoM3BOACTBA, MpH
peLueHnn 3agay npodeccroHanbHom
AeATenbLHOCTH

OriK-6 CnocobeH paspabaTbiBaTb OnK-6.1 31 OMNK-6.1
anropuTMbl U NporpaMmel, PaspabaTbiBaeT anroputmbl | 3HaTb: OCHOBbLI anropyTMU3aLun, A3bIKK
NPUroAHbIe ANs NPaKTU4ecKoro 1 Nporpammel, NpurogHele nporpaMM1MpoBaHus, MeTofbI
npumMeHeHns B obnactu ANsi NPaKTU4eCcKoro peanu3auuun anropMTMoB, onepaunoHHbIe
NH(OPMAaLMOHHBIX CUCTEM 1 npuMeHeHns cucTembl U 060M0YKM, COBPEMEHHBIE
TEXHONOrnmn nporpamMMHble cpebl pa3paboTku
MH(POPMALIMOHHLIX CUCTEM N TEXHONOTUM
OrMK-6.2 B1 OMNK-6.2
OcyLiecTBnseT oTnaaky u Bnapetb: HaBblkaMu pa3paboTku
TecTupoBaHue anropuMTMOB, NPOrPaMMMpoOBaHUs,
nporpaMMHoro OTNajku 1 TeECTUPOBaHNSI NPOTOTUMOB
obecneveHus NPOrpamMMHO-TEXHUYECKUX KOMIMIIEKCOB
3agad
OrK-6.3 Y1 OMNK-6.3
Bepnet v ucnonb3yet 6a3bl YMeTb: NPUMEHSATb A3bIKU
OaHHbIX 1 nporpaMmmMupoBaHusi, paboTats ¢ 6azamu
WH(OPMaLMOHHbIE OaHHbIX, pa3pabaTtbiBaTb
XpaHunuwia VMH(OPMAaLMOHHBLIE CUCTEMBI U
TEeXHONornu Ansi aBTomatusauum 6usHec-
NpOoLIEeCCOB, peLuaTh NpuKagHble 3agayu
pas3nnyHbIX KNaccoB
OriK-8 CnocobeH NpuMeHATb OnkK-8.1 31 OMNK-8.1
MaTtemMaTuyYeckne Moaenu, PaspabaTbiBaeT 3HaTb: NPUHLMMbLI MOAENUPOBaHNS,

MeTobl U cpeacTea
NPOEKTUPOBaHMS
MHCOPMAaLMOHHBIX 1
aBTOMAaTU3VMPOBaHHBIX CUCTEM

mMaTemMaTuyeckue u
UMUTaLMOHHbIE MOAENU
npoLeccos B ccepe

MHOPMALIMOHHBIX CUCTEM

Knaccudukaumio cnocotos
npeacTaBeHnst MOAenemn CUcTeM;
npuemsl, MeTogbl, Cnocobbl
dhopmanusaumm 06bEKTOB, NPOLIECCOB,




W TEXHOMOruM ABMEHWNIA U peannsauuio nx Ha
KOMMNblOTEpE; AOCTOMHCTBA U HEAOCTaTKN
pasnu4HbIX CNocoboB NpeacTaBneHns
Monenen cuctem; paspaboTtky
anroputmoB dmkcaummn n obpaboTku
pe3ynbTaToB MOAENUPOBAHNS CUCTEM;
€cnocobbl NNaHNPOBaHNS MaLLUMHHbLIX
3KCMEPUMEHTOB C MOAENSAMUN

MpocpeccunoHanbHbIe KOMMNETeHUUN

Tabnuua 3
Kopn HaumeHoBaHue Koa n HaumeHoBaHMe nHANKaTopa AOCTUKEHUA PesynbTaTthbl
KOMMNeTeHLMn KOMMeTEeHLUK KOMMeTEHLUN obyyeHus

He NpeAyCcMOTpeHbl y4eGHbIM NnaHoM

Manwua COOTBEeTCTBUA OLIeHOYHbIX CpeaACcTB 3anjlaHNPOBaHHbIM pe3ynbTaTamMm 06yqe|-m;|

Tabnuua 4
OueHo4Hble cpeacTBa
Koa u nuamkatop MpomexyTo4yHan

OOCTUXeHusA Paspgen 1 Paspenbi 2-4 Paspgenbi 5-8 P yr

aTtrecTaums
KoMneTeHUuun
TectupoBaHue Bonpochbl k ak3ameHy

OrlK-2.1 32 OlK-2.1 32 OlK-2.1 32 OlK-2.1 32 OlK-2.1
OrlK-2.2 Y1 OlMnK-2.2 Y1 OlnK-2.2 Y1 OlnK-2.2 Y1 OlK-2.2
B2 OlNK-2.2 B2 OlNK-2.2 B2 OlNK-2.2 B2 OlK-2.2
OrlK-6.1 31 OlK-6.1 31 OlNK-6.1 31 OlK-6.1 31 OlNK-6.1
OrlK-6.2 B1 OlK-6.2 B1 OlK-6.2 B1 OlK-6.2 B1 OlK-6.2
OrlK-6.3 Y1 OlK-6.3 Y1 OlK-6.3 Y1 OlK-6.3 Y1 OlK-6.3
OrlK-8.1 31 OlK-8.1 31 OlK-8.1 31 OlK-8.1 31 OlK-8.1

2. TunoBble KOHTPOJibHbI€ 3aAaHUA UK NHble MmaTepuanbl, HeoGxoAuMbIe ANA OLUEeHKU 3HaHUN, yMeHVIﬁ,
HaBbIKOB U (MHVI) onbiTa AeATeNIbHOCTU, XapaKTepusyroLuiue npouecc qI)OpMMpOBaHMFI KOMNeTeHUun B xoge

OCBOeHUA obpa3oBaTeribHOWU NPorpamMmmbl

2.1. PopmMbI TEKYLLErOo KOHTPONS ycneBaeMocTH

FlpomemyTquaﬂ artrTecrtayna npoBoaAnNTCA B cbopme TeCTnpoBaHUA 1 npeacrtaBndaeT cobowi oTBeThl Ha 2 Bornpoca n
BbIMOSIHEHNE TECTOBbLIX 3a4aHNN.

I'Ipumeprle nepevyeHb BONpocoB AnA TeCTUpoBaHunsa

= X
= | 3 :
I 5 £ o3
© = =
g 'S o S &
& T CopepskaHue Bonpoca £ =
o} 2 Q 2z
s 2 3 x 9
o o 2 S @
T 3 g ©
c m
Kak o6o3HauyaeTcs kommeHTapui B Python?
a)ll
1 b 0)# OlK-6 2
B) /!
r)/*
Kak 06baBUTH LienouncneHHyo nepemexHyio B Python?
a)intx=5
2 B 0) x = int(5) OriK-6 2
B)X=5
ryvarx=5
Kakas dpyHKUMSA ncnonb3yeTtcs Ana HaxoxaeHus AnuHel cnncka B Python?
a) length(x)
3 B 0) size(x) OriK-6 2
B) len(x)
r) count(x)
Kakorn onepatop ncnone3yetcs anst obbeanHeHns aAByx cnvckos B Python?
a) +
4 A 0)* OrlIK-6 2
B) -
r)/
Kakol onepaTtop ncnonb3yeTcs Ansi NpoOBEPKU paBeHcTBa B Python?
5 A a) == OlK-6 2
0) =




B —_——
r!=

a) display()
6) print()
B) write()
r) echo()

Kakas komaHZa vncnonb3yeTcs AN BbiBoAa AaHHbIX Ha akpaH B Python?

OrK-6

Kak 06bABUTbL CTPOKOBYHO NepemMeHHyto B Python?
a) string x = "hello"

6) x = str("hello")

B) X = "hello"

r) var x = "hello"

OriK-6

Kak 06baBUTL cnncok (array) B Python?
a) listx =11, 2, 3]

0) x = array(1, 2, 3)

B)x=[1, 2, 3]

rvarx={1,2,3}

OriK-6

YTo ByneT BbIBeAeHO Ha akpaH? print(1°4)
a) 5
6) 3
B) 7
rN o

OrK-6

Kakon pesynbTaTt BbipaxeHus 'Python'[:3] * 2?
a) 'thonthon'

10. b 0) 'PytPyt'

B) 'Python'

r) ‘onon'

OrK-6

2.2. ®opMbl NPOMEXYTOYHOM aTTecTauumn

MpomexyTouyHasa aTTecTaums NpoBOAUTCA B BUAE NUCbMEHHOrO/YCTHOrO OMnpoca, TECTUPOBaHUSA U NpeacTaBnsieT

coboli 0TBEThI Ha 2 BONPOCA U BbINONIHEHNE TECTOBbLIX 3a4aHNN.

1 cemecTp
MpumepHbIN NepevyeHb BONPOCOB K 3K3aMEHY
g
g = I T
T 5 2 s
3 5 | 52
® MpaBUMbHbIN OTBET CopepskaHue Bonpoca 5 E g
aQ o2 T
[0 = 0 5
s 2 ® o0
£ 2 | 38
Q.
m
AnropuTM — 370 NocregoBaTeNbHOCTL LWAroB UM MHCTPYKUMIA, KOTOpble
peLuaT KOHKPETHYIO 3aaady unu npobnemy. AnroputM JormkeH ObiTb YeTko | [laTb onpegenexHus
onpepgeneH, TOYeH, NOSOH U NOHATEH YENOoBeKy. cneayoLwmx NOHATUIA:
1. | AnropuTMmnYecKknin A3blk — 3TO A3bIK MPOrPaMMUPOBaHMS, crieLmanbHO anroputm, OlK-2 2
paspaboTaHHbI Ans 3anucy anropntMoB. OH OObIMHO COAEPXKUT KOMaHAbl, | anropuTMUYecKnin
oneparopsbl U PYHKUUK, KOTOPbIE MO3BOMSOT NPOrpaMMUCTy co3aaBaThb 1 A3bIK
VCNOJHSTb anropuTMbl.
A3bIk NporpaMmmmnpoBaHns — 310 PopMarnbHbIN A3bIK, KOTOPbLIN
npeaHasHayeH aAng 3anvcu KOMMbITEPHbIX MPOrpaMm. A3sbIku
HaTb onpegeneHne
nporpaMMMpoBaHust MoryT ObiTb 06LLEr0 HAa3HayYeHUs (kak, Hanpumep,
2. MOHATMSA A3bIK OrK-2 2
Java, Python, C++), cneunanuavpoBaHHble (Hanpumep, SQL ans paboTsl ¢ HDOrDAMMUDOBAHMS!
6a3amMu gaHHbIX) Unu gaxe pa3paboTaHHble A4S KOHKPETHBLIX 3aaa4 porp P
(Hanpumep, a3biK R ona aHanusa gaHHbIX).
MalunHHBIV Kog — 3TO Habop MHCTPYKLMI, KOTOPbIE KOMMBIOTEP MOXET
NOHUMAaTb N UCNONHATL. MalUMHHBIN KOA 3anucbiBaeTCs B 4BONYHOMN
CHCTEME M COCTOUT M3 Habopa MHCTPYKLUWIA, coaepXalunx onpeaeneHHsle fate onpenenenne
3. P Py ' P P NOHATUSA MaLLMHHOIO OrK-2 2
OuTOBbIE 3HAYEHMS], KOTOPbLIE NPEACTABMSAT ONepaLun npoueccopa, kona
namsaTb 1 BBOA-BbIBOA YCTPOMCTB. MalUMHHBIN KOA4 HENOCPeaACTBEHHO '
MCNOSHSIETCA NPOLEeCCOPOM.
CTpYyKTYpHOE MporpaMMmnpoBaHme — 3T0 METOA0S0MSA MeToapl
nporpamMMMpoBaHus, KoTopasa nogpasymeBaeT pa3paboTky nporpammbl nNporpaMM1MpoBaHus.
4. | 4yepes nocneaoBaTenbHOCTb Normdeckmx waros. OHa OCHOBLIBAETCH Ha CTpykTypHOE OriK-2 2
noaxofe CBepxy BHW3, KOrga nporpamma opraHu3yeTcs B BUAe Moaynen, nporpaMmmMvpoBaHue
KaXkabl U3 KOTOPbIX COOTBETCTBYET OonpefeneHHon YacTu anroputMa. 3T0...
OBGBbEKTHO-OPUEHTMPOBAHHOE NPOrPaMMUPOBaHNE — 3TO NOAXOS K MeTogap!
5 nporpaMmMMpoBaHunio, KOTOPbIN OCHOBbLIBAETCS HA UCMOMNb30BaHUK nporpaMmmMmMpoBaHus. OnK-2 >
" | o6beKTOB, KOTOPbIE YNPaBMATCA C NOMOLLbHO kraccoB. Knaccel cogepxat | O6bekTHo-
onncaHne NepeMeHHbIX N MeToA0B 06bekTa, a 06bEKTbI CO3AaTCSH Ha OPUEHTMPOBaHHOE




ocHoBe 3Tux knacco. OOl no3sonsieT pa3pabaTbiBaTth bonee rmbkme u
pacLuMpsieMble NPUOXKEHMSI.

nporpaMMupoBaHue
aTo...

®PyHKLUMOHaNbHOE NPorpaMMMpoOBaHne — 3TO NOAX0A4 K
nNporpamMMMpoBaHNi0, OCHOBAHHbIM Ha MCMOMb30BaHUM OYHKLMI KakK
OCHOBHOrO cTpouTensHoro 6rnoka nporpammel. PyHkLUN obpabaTbiBaioT
AaHHble 1 BO3BpaLLaloT pesynbTaTtbl, NPY 3TOM OHU HE U3MEHSIOT
COCTOsIHME NporpamMmbl U HE B3aMOAENCTBYIOT C APYTMMU (DYHKLMSAMMU.

MeToabl
nNporpaMMmMpoBaHUS.
PDyHKLMOHanNLHoe
nporpaMmmMmpoBaHue
370 ...

OrnK-2

[eknapaTvBHOe NporpaMmmnpoBaHne — 3T0 MeTOAUKa onucaHna 3afaqv Ha
€CTecTBEHHOM f3blKe, rAe anropuMTMbl BbipaXaroTcs B BUAE NpaBun 1
orpaHu4YeHuit, a He NocnegoBaTenbLHOCTM onepauuii. ATOT Noaxoa
ynpoliaeT pa3paboTKy 1 No3BonseT NporpaMM1cTaM pellaTth 3agaqn ¢
MOMOLLIbIO OMUCAHUA KX CYLLIHOCTEN, He 3a4yMbIBasiCb O TOM, Kak
[AOCTUrHYTb pesynbTara.

MeTogabl
nporpaMmM1MpoBaHus.
HeknapatueHoe
nporpaMmMmMpoBaHue
370 ...

OrnK-2

OcobeHHocTn OOIT:

MoaynbHocTb - B OOl nporpamma pasbusaeTcs Ha He3aBUCKMMbIE MOZYIN,
KaXKabI M3 KOTOPbIX MOXeT BbITb pasdpaboTaH 1 TeCTUPOBaH OTAENBHO.
['MBKOCTb - 06BbEKTLI MOTYT BbITh NIErKo MOANMULIMPOBaHbLI 1 OOHOBMEHBI C
MWHUMarnbHbIMW 3aTpaTamMn Ha U3MEHEHNe APYrnx YacTen nporpammel.
[MoBTOpPHOE MCnonb3oBaHWe Kofa - 06bEKTbl MOryT BbITb NOBTOPHO
UCMONb30BaHbl B Pa3HbIX MPOEKTax N NPUNOXEHNSIX.

Mopaepxka napannensHoro nporpamMmmupoBaxmns - OOl nossonser
cosfgasarTb ferko macwtabupyemblie 1 napannenbHble CUCTEMBI.

B uenom, ncnonesosaHne OOl no3sonseT nporpammmncTam co3gasaTb
6onee adhdeKTMBHbBIE M NErko NOHATHbIe nporpammel. OOT Takxke
cnocobCTBYET NOBBILLEHNIO MPON3BOANTENBHOCTU U CHKEHUIO CTOMMOCTHU
pa3paboTKu.

Mepeuuncnute
0ocobeHHoCTU
00BbEeKTHO-
OpPUEHTMPOBAHHOIO
nporpaMMmMpoBaHUS.

OrnK-2

MHkancynaumss — 370 cnOCOGHOCTb 06beKTa CKPbITb CBOM AaHHbIE OT
apyrnx o6bekToB. OB6BLEKT MOXET NPeAoCTaBNATb AOCTYN K CBOMM AaHHbIM
TONbKO Yepes onpeaeneHHble MeTOAbI.

HacnepgosaHne — 310 cnocobHOCTL HOBOro ob6bekTa Unu knacca
HacnegoBaTb CBOMCTBA M METOAbI OT YXKE CYLLECTBYIOLLEro oobekta unm
knacca.

Monumopdnam — 3To cnocobHOCTbL NPOrpaMMHOro Kofa pearmpoBaThb Mo-
pa3HOMY Ha BbI30Bbl OJHOTO U TOr0 Xe MeToAa B 3aBUCMMOCTY OT 06beKTa,
Ha KOTOPOM OH BbI3bIBAETCS.

Tpwn OCHOBHbIX
npuHUMNa 06 beKTHO-
OPWEHTUPOBAHHOTO
nporpaMMmpoBaHus

OrliK-2

10.

MporpammupoBaHne Ha a3blke BbICOKOro ypoBHs (Higher-level
programming) — 3TO NoAXo4 K HanncaHuio NporpamMMHOro Koaa, KOTopbIi
no3BonsieT paspaboTynkam Ucnosnb3oBaTb abCTPaKTHbIE KOHLENLMU 1
WHCTPYMEHTbI A8 HAanMcaHnsa nporpamm, He yrnybnsasce B
HU3KOYPOBHEBbIE AeTanu. OTO 03HAYaET, YTO NPOrPaMMUCTaM HE HY>XHO
6ecnokonTbesa 0 paboTe ¢ NaMATbI0 HAMPSAMYO MU ApyruMm
HM3KOYPOBHEBLIMMW acneKkTamm annapaTHoOro obecneyeHns, TakuMm Kak
BBOZ-BbIBOJ,.

OcobeHHOCTM NPOrpaMMUPOBaHNS Ha A3bIKE BLICOKOTO YPOBHSA BKIHOYAOT B
cebs:

1. AGCTpakumm: S3blkv BbICOKOTO YPOBHSI NpeoCTaBnsoT
BbICOKOYPOBHEBbIE KOHCTPYKLUW, KOTOPbIE NO3BOMSIOT NPOLLE U BbiCcTpee
onucbiBaTb U peann3oBblBaTb CMOXHbIE anropuUTMbl U CTPYKTYPbl OaHHbIX.

2. [MepeHocnMOCTb: MpoOrpamMmmbl, HaNMCaHHbIE Ha A3bIKE BbICOKOro
YPOBHS, MOTyT ObITb 3anyLlEeHbl HAa Pa3nMYHbIX NnaThopMax u
onepaunoHHbIX cucTemax, He Tpebys nepenucbiBaHUS KOAa ANs Kaxaown
nnaTtopmsl.

3. Ypo6cCTBO: A3bIKM BLICOKOrO YPOBHSA NpeAocTaBnsAoT boratbie
6ubnnoTekn, KOTOpblE COAEPXKAT YXKe roTOBble peanusauny MHOXeCTBa
pasnuuHbIX PYHKLMIA, YTO COKpaLLaeT Bpems pa3paboTku u ynpoliaet
npouecc HanncaHusa Koaa.

4. YpoBeHb abCTpakLUMm: S3bIKN BbICOKOrO YPOBHS CKPbIBAKOT OT
nporpammucTa getanu B3aMMoAencTBms ¢ annapaTtHelM obecneyeHnem,
Takme Kak ynpaeneHne pecypcamu 1 Bbli30Bbl CUCTEMHbIX (PYHKLMIA.

5. OnTMMM3aumsa: KOMMUNSTOPbI A3bIKOB BbICOKOTO YPOBHS NMO3BOMSOT
aBTOMaTMYECKN ONTUMU3MPOBATL KOA ANS yNy4lleHNs
NPOU3BOANTENBHOCTU U COKpaLLEHNSA UCNONb30BaHNS PECypPCoB.

[MporpammupoBaHmne Ha A3blke BbICOKOrO YPOBHS UMEET U HEKOTOpble
HepocTaTku. Hanprmep, BbICOKOYpPOBHEBbIE 513biKM 06bIYHO Bonee
Me[MEHHbIEe, YeM HU3KOYPOBHEBbIE A3bIKN.

OcobeHHoCcTU

nporpaMMMpoOBaH1s Ha

A3bIKE BbICOKOIO
YPOBHS

OrliK-2

11.

CuHTaKcHMyeckoe Npaeunsio - 3TO NPaBMIIo UM Habop Npaswus, KOTopble
onpenensitoT, kKakum 06pa3om AOMKEH GbiTb 0CDOPMITEH TEKCT NPOrpaMmbi
Ha JaHHOM fA3blke NporpaMmmnpoBaHusi. CUHTakcuyeckme npasuna
onpenensitoT NPaBUMbHYO CTPYKTYPY NporpaMmbl, yCTaHaBny1BatloT NOpsiAoK
orepauui, onpeaensioT npaBuia KOMMEHTVPOBaHUS U (DOpMaTUPOBaHNS,
M T.A

YTto Takoe:
CUHTaKCcU4yeckoe
npaBuIio B
nporpaMmmMmpoBaHumn?

OrnK-2

12.

CemMaHTuKa - B nporpaMmmMmnpoBaHnU ceMaHTUKa OTHOCUTCA K 3Ha4YEeHU IO,

Y10 Takoe ceMaHTumka

OrK-2




KOTOpO€e AO0J1KHa OCYLLeCTBNATb NporpamMmma. CemaHTuKa onpepnenaert, YTo
OOJKHa Aenatb nporpaMmma U Kakme pesdyrnbTtatbl OHa AOJIKHA nojiyyaThb.

B NPOrpaMMUpOBaHNN?

13.

MaeHTndmkaTop - 370 NMSA, KOTOPOE NCNoMb3yeTcs AN naeHTudnKauum
nepemeHHbIX, PYHKLUIA 1 OPYrUX SNIEMEHTOB NPOrpammsi.
MpaeHTudmkaTopbl AOMKHbI BbITb YHUKaNbHLIMW U COOTBETCTBOBaTL
npasunam s3bika NporpaMMmMpoBaHus. iaeHTudmkaTopbl MOryT COCTOATb
13 BykB, LMdP, HUKHETO NOAYEPKMBAHNS U APYrMX CUMBOSIOB (B
3aBVMCMMOCTU OT A3blka NPOrPaMMUPOBAHUS).

NaeHTudpmkatop ato

OriK-2

14.

AndasuT A3blka — 370 Habop CMMBOSIOB, KOTOPbIE MOTYT NCMNOMb30BATHCA
AN HaNUcaHWs TeKcTa Ha AaHHOM A3blke. AnNdaBuT A3blka
nporpaMmMmMpoBaHus 06bIYHO COCTOUT U3 CUMBOJIOB NTATUHCKOroO andasuTa
(A-Z, a-z), undp (0-9) n cneumanbHbBIX CUMBOSOB (HanNpUMep, 3HaKoB
npenvHaHns, MaTeMaTUyYeckux onepaumi, ckobok u T.4.). AndasuT a3bika
onpefensieT B KAKOM BUAE U Kakue CMMBOSIbI MOTYT MCMONb30BaTLCH B
naeHTuduUKaTopax, CTpokax, KOMMEHTapusX n Apyrmx anemeHTax
nporpaMmsil.

AndasuT s3blka 37O ...

OriK-2

15.

KomnunaTop u nHTepnpeTaTop - 370 ABa pa3nnyHbiX cnocoba
npeobpa3oBaHWsa MCXOAHOIO KoAa NPOorpamMmmbl B MaLLUHHBIA KOA, KOTOPbIN
MOXeT BbITb MCNONHEH npoueccopoM. OQHaKo y HUX eCTb PSA OTANYUIA:
MpuHUKMN paboTbl: KomnunaTop npeobpasyeT BeCb MCXOAHBIN KO,
nNporpaMMbl B MaLUMHHBIN KOA4 OOHWM NPOXOA0M U COXpaHSAET NONy4YeHHbIN
koA B dhavine nnu namatn. iHtepnpetaTop e aHanuanpyeT U UCNONHSAeT
KOA MOCTPOYHO, KaxKAbI pa3 nepeBoas CTPOKY KOAA B MALUMHHBINA KO4 BO
BPEMS BbINOMHEHWS NporpaMMbil.

Bpems komnunaumm n ucnonHenns: Komnunatop TpebyeT BpemeHun ans
Toro, 4tobbl NpeobpasoBaTk BCIO MPOrpamMmmy B MalLMHHBIV KO4, a 3aTeM
MOXeT MIHOBEHHO BbIMOMHATL CKOMNUAMPOBaHHbLIN kKog. MHTepnpeTaTop He
TpebyeT BpeMeHU Ha KOMMNUIALMIO, HO Kaxabl pa3, kKoraa nporpamma
3anyckaeTcs, OH aHanu3upyeT U UCTIONHSAET KaxXayo CTPOKY Koda 3aHOBO,
YTO MOXET MPUBECTU K 3HAYUTENBHOMY 3amMeaneHnto paboTbl MporpamMmmsl.
lMnatdopmeHHas 3aBMCMMOCTb: KoMNnnaTop nopoxaaeT MalUMHHBIA Kog,
onpegeneHHon NnNaTdopMbl, KOTOPbIA MOXET ObITb 3anyLLeH TONbKO Ha
aTon nnaTtdopme. MIHTepnpeTaTop Kpocc-nnaTopMeEHHbLIN U MOXET
paboTaTb Ha pa3nuyHbIX Nnatgopmax, Tak Kak OH aHanmanpyeT K
UCMOMHSET Ko NOCTPOYHO.

AHanua koga: Komnunatop 6onee TwartenbHO aHanM3npyeT Kog Ha aTane
KOMNUNSLUM 1 MOXeT 06HapyxuBaTb 60MbLIOE KONMYECTBO OLLMGOK U
npepocTeperaTe OT HAX UCTIONHEHWe nporpaMmebl. MHTepnpeTaTop 06bIMHO
aHanuanpyeT Ko Ha 3Tane UCMOMHEHUS, TaK YTO OLMOBKN MoryT
NposiBUTLCS B NpoLecce paboTbl MporpaMMbl, YTO AenaeT nHTepnpeTaumto
meHee Ge3onacHom.

Ontummsauum: Komnunsatop MoxeT NpUMeHsTb 6onee CroXHble
ONTUMM3aLMM Koda, Tak Kak OH aHanmaupyeT Bce NporpaMMy LIefMKoOM, B TO
BPEMS Kak MHTepNpeTaTop MOXET BbINOMHATL TOMNbKO NPOCTbie
onTMMu3auun Koaa.

B uenom, KoMNMnIATOPbI YaCTO UCMONb3YHTCH ANA CO34aHNSA CKOPOCTHBIX
NPUIOXEHUW, TaK KaK CKOMMUIMPOBaHHbIN KOA, 06blbHO paboTaeT bbicTpee
YeM MHTepnpeTUPOBaHHbIN. NHTepnpeTaTopsbl e NCnonb3ylTcs Ans
WHTEPaKTUBHbIX MPUMOXEHWI, TaKNX KaK MHTepPaKTBHbIE 0byyaloLume
nporpaMMbl 1 OTNAAYUKN, rAe BaXHO MMeTb BbICTpyto 0bpaTHyIo CBA3b Ha
Kaxkgoe JelicTeme nonb3oBaTens.

B yem otnnune
KomMnunaTopa oT
MHTEpnpeTaTopa?

OrliK-2

16.

A3bik nporpammupoBanus (AlM) Beicokoro ypoeHA — 3710 All, KOTOPbIN
BOCMPVHUMAETCH YeroBEeKOM U NpeaHa3HaveH Ans HanvcaHns 6onee
abCTpaKTHBIX U BbICOKOYPOBHEBbLIX NPOrpaMm, YTobbl yNpoCTUTb HanucaHue
kopa. OHM No3BONAOT pa3paboTynkam onucbiBaTb CMOXHBIE CTPYKTYPbI
AaHHbIX 1 anropMTMbl 6onee ecTeCTBEHHbIM 5I3bIKOM M C Bonee BbICOKUM
ypoBHeM abcTpakumu. Mpumepbl AN BbICOKOrO ypOBHS:

e  Python

e Ruby

e Java

o C#

e PHP.

HaTb onpegeneHve
A3blka

nporpaMmMmnpoBaHus
BbICOKOIO YPOBHS U
NpPUBECTUN NpUMEPBI

OrnK-2

17.

A3bik nporpammupoBanus (AlM) Hu3koro ypoBHs - ato All, KoTopkI 6onee
NpsiIMO CBA3aH C annapaTHbIM obecnedyeHnemM u nveet 6onee HN3KMUN
ypoBeHb abcTpakummn. OHM NpeaHasHayveHbl Ans co3gaHus Gonee
3P eKTMBHBIX NPOrpaMm, MaHUNYNUPYHOLLMX HENOCPEACTBEHHO C
onepaTMBHOW NaMsATLIO, NPOLECCOPOM U YyCTPONCTBaMU BBOAa/BbIBOAA.
Mpumepsbl Al HU3KOro ypOBHS:

e AcceMbrnep

e C

o C++.

OaTb onpegeneHve
A3blka
nporpaMmMmMpoBaHus
HU3KOrO YPOBHSA 1
npuBECTUN NpUMepsbI
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18.

A3bikn nporpammunpoBaHns (AN) BEICOKOrO U HU3KOTO YPOBHS OTIMYAKOTCS
He TONbKO CUHTaKCMCOM, HO U TEM, HACKOJbKO OIM3KO OHM CBSA3aHbI C
annapaTHblM obecneyeHnemM KoMmnbloTepa.

Al BbICOKOrO YpoBHS 06bIYHO NPEAOCTaBMAT NHTEPdENCHI, KOTOpbIE
ynpoLyatoT paboTy ¢ onepaTMBHOW NAMSATLIO, yNpaBneHne NoTokamum,
06paboTky owmboK 1 B3aMMoaencTemne ¢ yCTpomcTBaMmmn BBOAA/BbIBOAA, YTO
ynpoLiaeT pa3paboTKy, HO MOXeT NPUBECTU K 6onee H13Kowm
npoussBoanTeNnbHOCTU NporpaMmmel. Al HU3KOro YyPOBHS, C APYron CTOPOHbI,
06bI4HO MO3BONSAT pa3paboTymMkaM HEMOCPEACTBEHHO YNPaBMATb
nporpammon, focTturast 6onee BbICOKOW NPOU3BOAUTENBHOCTH, HO TPebys
Takke 6onee cnoxHoun paboTbl N0 yNpaBneHNo NaMATbI0 U HU3KO
YPOBHEBbLIM KOAOM.

OTnuunst S3bIKoB
BbICOKOTO U HW3KOTO
YPOBHSI
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19.

DyHKUMN 1 NpoLeaypbl — 3TO KINKOYEBbIE 3NEMEHTbI CTPYKTYPHOIO
nporpaMMMpoBaHus, NO3BONSALLNE NEPENCNONb30BaTh KOA U NOBbIWAaTh
YNTaeMOCTb NPOrpamMmbi.

Mpoueaypa - aTo nornyecku cea3aHHasa nocneaoBaTenbHOCTb OEVCTBUMN,
BbINOMHSOLWAsA onpeaeneHHyto 3agady. OHa MOXeT MCNonb3oBaTbCs B
pasnu4HbIX YacTsX NPOrpaMmbl, YTO Aenaet ko bonee MoaynbHbIM.
Mpoueaypbl NnpegHasHayYeHb! 4518 BbINOMHEHWSA ONpeaeneHHbIX eACTBUN,
MOXET MMETb NapameTpbl AN MpUemMa BXOL4HbIX 3HAYEHUA N MOXeT
BO3BpaLLaTh pe3ynbTaThbl.

DyHKUMS - 3TO cneumanbHbIA TUN NpoLeaypbl, KOTOPbIN BO3BpaLLaeT
3Ha4yeHue 1 06bIYHO UCMONb3YeTCs A1 BbINOMHEHUST MaTeMaTUYECKNX
BbIYUCNEHMI UNN NPOBEPKN YCNOBUIA. PYHKLMA NPMHUMAET napameTpbl Ansi
npvema BXO[HbIX 3Ha4YeHUI, a 3aTeM BO3BpaLLaeT pesynbTaT B
BbI3bIBAKOLLYIO MPOrpamMmmy unv npoueaypy.

®yHKUMM 1 Npoueaypbl
B CTPYKTYPHOM
nporpamMMmpoBaHnm
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20.

MpenmyLecTBa ncnonb3oBaHUs PyHKUMIA 1 NpoLleayp:

e [ToBTOpPHOE MCMONb30BaHWe Koaa: PYHKLUM 1 NpoLeAypbl MO3BONSIOT
nsbexaTtb 4y6nMpoBaHnsa kogda, ynpoLuas nporpaMMmupoBaHue n obneryas
noaaepXky koga.

® MoaynbHOCTb: PYHKLMM 1 NpoLieAypbl MOTYT BbITb MCMOMNb30BaHbI Kak
camocToaTenbHble MOAYMK, YTO YNpoLLaeT co3gaHne bonee CnoxHowm
FIOTUKN C NCMONb30BaHMEM MEHbLUMX KOMOUHaLUu Koaa.

e JlerkocTb YTeHns n noaaepxkn: PyHKLMKN 1 Nnpoueaypbl NO3BONSIOT
cosgasaTtb 6onee NpocTbie Y NOHATHBIE MPOrPamMMbl C FIENKO YNTAEMbIM U
NMOHATHBIM KOAOM.

e HagexHOCTb: hyHKUMM 1 npoueaypbl AenatoT nporpammel bonee
HaZEXHbIMW, NOCKONbKY Kaxaas yHKUUS 1 npoueaypa MoxeT ObiTb
NpoTeCcTMpOBaHa 1 NpoBepeHa 0TAemNbLHO.

MpeumywecTtea
MCNorb30BaHus

(YHKUMIA 1 Npouenyp
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21.

WHTerpmpoBaHHasi cpega paspabotku (Integrated Development
Environment unu IDE) - aTo nporpammHoe o6ecnevyeHne, kKoTopoe
npenocTaBnsieT MHCTPYMEHTbI NS pa3BUTUSA, TECTUPOBAHWSA U OTNaLKN
nporpaMmMHoro obecneyeHusi B eaquHon cpege. OHu 06bIMHO pacnonaratoT B
cebe MHOXEeCTBO MHCTPYMEHTOB, TaKuX Kak peakTop KoAa, OTnaguuk,
KOMNUNSTOP, CPEACTBa aBTOAOMNOMHEHWS, CUCTEMA KOHTPONSA BEPCUN U
apyrue.

CtpykTypa IDE BkMoyaeT cnegyolmne OCHOBHbIE KOMMOHEHTbI:

1. PepakTop koga - 9T0 OCHOBHOWM KOMMOHeHT IDE, koTopbii
ncnonb3yeTcst AN Co3aHns U pefakTUPOBaHWNsSi UCXOLAHOIo KoAa, a Takke
cBsi3aHHbIX doannos, Takmx kak HTML, CSS, XML, PHP u T.4.

2. KoMnunaTop - MHCTPYMEHT, KOTOpPbI NpeobpasyeT NporpamMmmHbIi Koz
U3 UCXOHOrO KoAa B OMHAPHBIN KO, NOHATHLIA KOMMbOTEPY. B HEKOTOPBIX
IDE komMnunaTop MoxeT paboTaTb aBTOMaTUYECKN, MPU COXPaHEHNN
U3MEHEHWUI B NCXOLHOM Kofe.

3. Otnapguuk - no3BonseT NporpaMmmMucTamM oTcrnexmusaTb paboTy
nporpamMMbl Ha 3Tane BbINOSTHEHUS], YTO MOMOraeT YCTPaHATb OLLUMOKM 1
AedekTbl B KoAe, cokpallaTh Bpemsi pa3paboTku.

4. CucTtema KOHTponsi Bepcuid - obecrneymBaeT BO3MOXHOCTb
pernctpawmm Konuin Bepcui annos, OTCAEXNBaHNE UX UBMEHEHUIN N UX
BOCCTaHOBIEHWSI.
CpepcTBa aBTO-A0MOMNHEHNS - MO3BOMSAT NporpammmucTam 6eicTpo
3aBepLuaTb Ko, Noabupas KnioyeBble CrioBa 1 MeToAbl U3
npegocTaBnsemMon CMCTEMON BUBNNOTEKM U DYHKLUNNA.

MoHsTMe n cTpyKTypa
WMHTErpupoBaHHOM
cpeabl paspaboTku.
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22.

[na kaxxgoro a3bika nporpaMMmMpoBaHmns cyllecTsyeT ceos IDE, Ho ceroaHs
mMHorve IDE npenocTtaBnsoT BO3MOXHOCTb pa3paboTka Ha HECKOMbKMX
A3bIKax.
Mpumepsbl HekoTopbIx IDE:
e Microsoft Visual Studio - wmpoko ncnonssyemas IDE ans Windows,
noaaepXuBeatoLLLas MHOXECTBO A3bIKOB NPOrpaMMUpPOBaHUS.
e Eclipse - pacnpoctpaHeHHas IDE, nogaepxuBatowas sa3bikv Java,
C/C++, Python u gpyrue.

MpusenmTe Npumepbl
IDE

OriK-2




e NetBeans - nonynsipHas IDE ons aselka Java, npegocrasnsioLwas
PYHKLMOHANBLHOCTL ANA Co3aaHns NpUnoXeHuin Ha nnatgopme Java SE,
Java EE n HTMLS.

e PyCharm - IDE gns si3bika Python, nogaoepxmBatoas pasnuyHble
dpenmBopku, Takme kak Django n Flask.

e Xcode - IDE gns pa3paboTku NpunoxeHui ons onepaumoHHbIX CUCTEM
iOS n macOS, nogaepxmBaet a3blkn Objective-C, Swift, C++, C n gpyrue

23.

OTanbl peLleHns 3agayu:
1. TMoHumaHue 3agauyn: B 3TOM 3Tarne Hy>XHO ybeamTbes, YTo Bbl
NpaBWIbHO MOHSNN NOCTaBNEHHYO 3agady. Heobxoanmo
npoaHanuamMposaTtb NPobnemy 1 yToYHUTbL AOMNOMHUTENbHbIE AeTann, ecnu
3T0 Heobxoaumo.
2. TnaHupoBaHue: Ha 3TOM aTane Bbl JOMXKHbI paspaboTaTteb nnaH
pelLeHus 3agayn. Bam HyxHO npeacTtaBuTb 06LLMI Noaxoa, co3aaTh
CMUCOK METOO0B Y MHCTPYMEHTOB, KOTOPbIE Bbl MOXETE UCMONb30BaTh ANs
BbINOMHEHUS 3a4auu.
3. PagpaborTka: aTOT aTan BKMoYaeT Co3faHne Koaa, NULLyLLIerocs ons
peLleHusi NOCTaBMEHHOW 3aAauyn. OTO MOXET BKIoYaTb pa3paboTky
anropuTMOB, HanucaHue Koaa, UHTerpaumio pasnnyHbIX KOMNOHEHTOB Y
T.0.
4. TecTupoBaHuWe: Nocne HanMcaHus Koaa HyXHO NpoTecTpoBaThb ero,
4yTOObBI YOEeanTLCS, YTO OH paboTaeT NpaBMIbHO U COOTBETCTBYET
TpeboBaHusiM. Ecnu olwmbkm nnm HegopaboTku Bbinm 06HapyXeHbIl, TO UX
HY>XKHO UCMpaBuUThb.
5. TNoppepxka: nocne Toro, Kak 3ajaya peLleHa v NpoBepeHa, HY>HO
3a60TUTLCS 0 MOAAEPKKE NPUIOXKEHNS U AOMNONMHUTENBHOW OTNaaKe B
crnyyae Hanmymsa owmbok unmn npobnem.

OTanbl peleHus
3agjauu.
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24.

Buapbl owimnbok:

1. CwvHTakcmnyeckmne oLmobKK: 3TO OLUMOKKU, KOTOpbIE BO3HMKAIOT, KOraa
KOA HapyLlaeT npaBuna sidblka nporpammupoBaHusi. OHM YacTo BO3HMKAOT
n3-3a HENPaBWUIbHOW CUHTaKCUca KOHCTPYKLUIA A3blKa, MPOMYLLEHHbIX
ckobOK, 3abbITbIX TOYEK C 3aNSATOM U APYrMX NoA0OHbIX OLLNBOK.

2. Jlornyeckune ownbKK: 3TO OLWINOKKM, KOTOPbIE BO3HUKAIOT, kKoraa
NporpaMMmUCT He y4Yen Bce BO3MOXHbIE NMYTW, MO KOTOPbIM MOXET
npoTekaTb ynpaBrneHve npunoxeHnem. Jlormyeckmne owmbku moryTt
NPOW30NTK, €CNY NPOrPaMMUCT NPONYCTUT BAXKHYIO AeTarnb.

3. Pacxogsimecs owmbku: 370 OLIMOKKN, KOTOPbIE BO3HMKAIOT B
pes3ynbTate Cny4anHOro M3MeHeHUs! 3Ha4YeHUs NepeMEHHON NN AaHHBbIX.
OHM MOryT BO3HMKaTb BCEX TWUMOB, BKIOYAs YCTAaHOBKY HEMPaBUIbHbIX
napameTpoB, paboTy co cTapbiMu Uy HepaboyrMm JaHHBIMU, UCNONb3Yst
HenpaBWsbHbIE anroOpUTMbI, PeLleHns 1 T.4.

4. JlokanbHble OWNOKKN: 3TO OLUMOKKN, KOTOPbIE BO3HUKAIOT TONbKO B
onpeaeneHHbIX YCIOBUSAX U HE BIUSAKOT Ha ApYyrne 4acty NnporpamMmbi.
Hanpumep, nokansHom ownbKkon MoXeT BblTb HenpaBuITbHOE
¢dopmMUupoBaHus 3anpoca k 6a3e AaHHbIX Ha cepBepe.

5. Owwubkn Npu BLINOMHEHNM: 3TO OLINOKKN, KOTOPbIE BO3HUKAIOT BO
BpEeMS BbINOMHEHUSA NPUNOXeHUst. OHWM MOTYT BO3HUKHYTb 13-3a
HenpaBubHON KOHUIypaLmn OKPYXXEHUS!, HEU3BECTHOIO NOMb30BaTENIO
BBO/JA [aHHbIX, HEXBATKN NAMSITU U OPYIUX NPUYMH.

Buabl owmnbok B
nporpamme
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25.

TecTMpoBaHMe — 3TO NPOLLECC NPOBEPKM NPOrpaMMHOro obecrneyeHus,
BbIMOJSTHSAEMbIN C LIeNblo BbIABIEHNST OLUMOOK, Ae(EKTOB M HEAOCTATKOB B
npunoxeHun. Npouecc TeCTMpOBaHUA BKIOYaeT B cebs waru:

1. lMnaHupoBaHWe TeCTUPOBaHNS: 3TO NaHNPOBaHWe, BKOYalLLee uenm
TECTMPOBaHUSA, BpEMEHHON rpadhmk, OrooKeT, npeanonaraembie
pesynbTaThl TECTUPOBaAHUA U ApYyrMe NNaHMpoBOYHbIE MOMEHTHI.

2. OB630p NpUNOXeHUsi: 3TO 3Tarn, Ha KOTOPOM TECTUPYIOLLEE NULIO
n3yyaeT NpUnoxeHne n MUKCMpyeT BO3MOXHbIE oLINOKN, AedeKTbl 1
HeJocTaTKu.

3. Hanucanwue TecToB: 3TO 3Tan, Ha KOTOPOM Ha OCcHoBe 0630pa
NPUNOXeHUs 1 NNIaHMPOBaHUSA TECTUPOBAHNS pa3pabaTbiBaOTCS TECTOBbIE
KeWcbl, 451 BbIABNEHNs1 Hanbonee o4eBUAHbIX U BaXKHbIX OLUMOOK.

4. BbINOMHeHWe TeCTOB: 3TO 3Tar, Ha KOTOPOM TECTUPOBLLMK BbINOSTHAET
BCE HanucaHHble TeCTbl 1 3anncbiBaeT pe3ynbTaTbl TECTUPOBAHUS.

5. 3anwucbk oTyeTa: Ha 9TOM 3Tane, TECTUPOBLLMK 3anuUcbiBaeT OTYET O
pesynbTaTax TECTUPOBaHUS BMECTE C BbISIBMEHHbLIMU OLLIMOKaMu,
aedekraMmm 1 OTKIOHEHUSMM.

6. WcnpaBneHne owmnbok: nocne TeCTUpOBaHNst HEOBXOAMMO NCMPaBNTb
BCE BbISIBIIEHHbIE OLINOKM 1 AedEKTbI B MPUIOXKEHUN.

7. TIOBTOPHBIN TECT: NOCNE UcnpaBneHns owmnbok HeobxoanMOo NPOBECTH
NMOBTOPHOE TECTUPOBaHME, YTOObI yoeauTbCs B yCMELHOCTM UCTpaBeHuni
N OTCYTCTBUM HOBbIX OLWMBOK. OcyLLecTBRseTCs NpoBepka, YTobbl
y6eaunTbcsi B KOPPEKTHOCTU (DYHKLUMOHUPOBaHNSI NporpamMmbl 1

TectnpoBaHue. Kakne
Liarun BbINOSHAKTCA B
npovecce
TeCcTMpoBaHuA
nporpammbl?
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paboTOCNOCOGHOCTMH.

26.

YKN3HEHHbIN UKMKN nporpaMmMmHoOro obecneveHus BktoyaeT B cebs Bce
3Tanbl ero pa3BnTmnA: OT BOSHUMKHOBEHUA I'IOTpe6HOCTVI B HEM 0 MNOJIHOro
npexkpawleHna ero Ncnosib3oBaHnA BCrnencTtemMe MopalibHOro ctapeHusa nnun
notepu HeobxoaAMMocTur pelweHna cooTBeTCTBYOWKMX 3ada4

JKN3HEHHbIN UnKn
nNporpamMmMHoro
obecneyeHus
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Homep 3apaHus

MMpaBunbHbIN OTBET

CopepxaHue Bonpoca

KomneTteHuus

Bpems BbINonHeHns

3afaHuns, MUH

[nsi Hayana paboTkl ¢ Python noTpebyeTca yctaHOBUTL cpeay
pas3paboTkn 1 HacTpouTb HeobxoanMble napameTpbl. 3arpysuTb U
yctaHoBuTb Python MoxHO ¢ odmumansHoro cavta Python, cnegys
WHCTPYKLMAM NO YCTAHOBKE AN onepaumoHHon cuctemMbl. MoxHO
BbIOpaTh cpeny pa3paboTkm no cBoemy ycmoTpeHuto. Cpeabl pa3paboTku
ansi Python: IDLE: UHTerpupoBaHHas cpefa pa3paboTku, noctaBnsemasi
BmecTe ¢ Python, PyCharm: nHterpmpoBaHHasi cpea paspaboTku oT
JetBrains, Visual Studio Code: cpena pa3pabotku ot Microsoft, Jupyter
Notebook: nitepaktnBHas cpega ans pabotbl ¢ 6nokHoTamm Python.
HacTpoinka nonb3oBaTenbCKUX NnapaMeTpoB 3aBUCUT OT BbIGPaHHON
cpeabl paspaboTtku. Bot obwme waru:

YcTaHoBKa BUpTyanbHow cpeabl (pekomeHayeTcs): CosganTe
BUPTYarnbHyO cpeay Ang nsonaumm npoektoB Python ¢ nomolubio venv
unu virtualenv. 310 nomoxeT n3dexaTb KOHPNNKTOB 3aBUCMMOCTEN
Mexay NpoekTamu.

HacTpoiika napameTpoB MHTeprpeTaTopa: HeobXoAUMO yKasaTb MyTb K
uHTepnpetatopy Python, KoTopbli Obin yCcTaHOBNEH B NEPBOM LUAre.
YcTaHoBUTE HEOOX0OMMbIE NAKETbI U NNarvHbl Ang paboTebl B cpeae
pa3paboTku.

CospaHue nexogHoro canna Python. B IDLE, BeiGpaTth "New File" n3
meHto "File", 3aTem BBECTM CBOM KOA U COXPaHUTL (harin ¢ paclumpeHem
.py. B PyCharm unu Visual Studio Code, co3aaTb HOBbIN dhaiin, BBECTU
CBOW KOZ, U COXpaHWTb €ro ¢ paclumpeHvem .py. MoXxHO ucnonb3oBatb
KOMaHZHY CTpoKy. MOXHO Mcnonb30BaTh TEKCTOBbLIN pefakTop,
Hanpumep, notepad, nano, vim unu code (ans VS Code), 4tobbl co3gaTb
W pegakTupoBaTh hann ¢ pacumpennem .py. Npu ucnonssosaHumn Jupyter
Notebook: 3anyctute Jupyter Notebook n cosgante HoBbIl 6nOKHOT. B
HEM MOXHO NucaTh U BbINONHATL koA Python no sayeinkam.

WHcTannsuus cpeabl
paspaboTku Python.
MHTepdenc n HacTpomka
Nnonb30BaTeNbCKMX
napameTpoB. Cnoco6bl
€034aHUsA UCXOOHOro
cdarina B Python.
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B ckobkax B dyHKumm print() B Python moxHoO ykasbiBaTth:
1. OAHO MNN HECKOMbKO 3HAYEHUN, KOTOPbIE HY)XXHO BbIBECTU Ha
3KpaH, pasgeneHHbIX 3ansTou:

print("Hello, world!")
BbiBegeT Ha akpaH ctpoky "Hello, world!"

2. 3HayeHus nepeMeHHbIX, pa3geneHHble 3ansaTon:
X=5
y = "five"
print(x, y)
BbiBegeT Ha akpaH 3HavyeHne nepemeHHomn x (5) n ctpoky "five",
pasgerneHHble npobenom.

3. Crtpoky ¢ ucnonb3oBaHvemM cumsona dopmMmaTupoBaHust
(dourypHble ckobku {}) n nepegaTtb 3Ha4eHUs1, KoTopble OyayT
NOACTaBIEHbl BHYTPb 3TUX CKOBOK:

name = "Alice"

age =25

print("My name is {} and I'm {} years old.".format(name, age))
BbiBegeT Ha akpaH cTpoky "My name is Alice and I'm 25 years old."

4. CwumBon nepeHoca cTpoku '\n' Ans nepeHoca TekcTa Ha HOBYHO

CTPOKY:
print("Hello,\nworld!")
BrbiBegeT Ha akpaH e ctpoku: "Hello," n "world!", kaxxgas Ha oTaensHom
CTpOKe.

5. 3HayeHve napameTpa end, KOTOpoe 3a4aeT CUMBOST, KOTOPbIN
6yaeT gobasneH B KOHeL, CTPOKK (MO YyMONYaHUo 3TO CUMBOST
nepeHoca cTpoku \n'):

print("Hello,", end="")
print("world!")
BbiBegeT Ha akpaH e cTpoku: "Hello," n "world!", Ho oHu ByayT

YTO MOXHO yKasblBaTb B
ckobKkax B MHCTPYKLUN
print() B Python? Yto0
6yaeT BbIBe4EHO Ha
3KpaH B TOM Ui NHOM
cny4yae?
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BblBeeHbl HA OOHOWN CTPOKe bes r|po6ena mMexay HUMN.

6. 3HayeHve nNapameTpa sep, KOTOpoe 3afaeT pasfenuTenb Mexay

3HaYeHUsIMU, NnepedaHHbIMU B print():
print("apple", "banana", "cherry", sep=", ")
BbiBegeT Ha akpaH cTpoky "apple, banana, cherry".

a) 31 1577

6)51 36
77 45

B)F(3)=5

Onpegenute, 4to 6yget
BblBEEHO Ha 3KpaH B
pesynbTaTte BbIMONTHEHNUS
CnefyroLmnMX UHCTPYKUNIA:
a) print(31, 15,end ="")
print(77)

6) print(51, 36)

print(77, 45, end =" ")
B)a=5b=3

print(F(', b,") =",a, sep =
)

OrlK-6

a) -1/x *2
6) (-b + (b**2 — 4*a*c)**(1/2))/(2*a)
B) a/(b*c)

r) (-b+1/a)*c/2 unm (-b+1/a)/(2/c)
n) 1/(1+(a+b)/2)

3anuwunTe B 0gHY CTPOKY
no npasunam s3blka
Python cnepyrowme
apudmeTuyeckme
BblpaXKeHuWs:

-1 —b+Vb?%—-4ac,
a)—;6)———— 8
a X 2a

Ev

r)

)

. p') 1

_p+t
a

2z

C
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B cnyyasx, korga B nporpamme BO3MOXHbI ABa BapuaHTa AeNCTBUiA
Heo6XxoaMMO 1cnonb3oBaTb MHCTPYKUMIO if B cnepytowen dopme:

if <ycnosue>:

<[ewnctensa 1-ro BapnaHTa (1-9 cepms MHCTPYKLUIA)>

else:

<[encTBns 2-ro BapuaHTa (2-9 cepusi UHCTPYKLWIA)

[MprBeAeHHbI BapnaHT MHCTPYKUMY if Ha3biBalOT «NOMHbIA BapuaHT».

B kakux cnyyasx B
nporpamme
NCMonb3yeTcs NOSHbIN
BapuaHT

NHCTPYKUMUW if? Kak oH
odhopmnisetca?
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True False

Ycnoeue

Henctena DNeicreun
1-ro BapwaHTa 2-ro BApUaHTa

Cnepyowan HCTPYKLMA

Hapucyiite
rpadmyeckyto cxemy
BbINOSTHEHUS NOJTHOMN
WHCTPYKLMY if.
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a=3, b=5

if a<0:
a=-a
if b<0:
b=-b
while a > b:

a=a-b
B pesynbTaTte
BbINOMHEHWE AaHHOro
anroputma c
HavanbHbIMU
3HaYyeHnamMu a=-13; b=5
nepeMeHHbIe NPUMyT
cnegywuime 3HayeHus:

Orl1K-6

n=4, s=10

B pesynbTaTte
BbINOMHEHNs dparmeHTa
nporpamMmmsil:

s=1

n=1

foriin range(2, 5):
n=n+1

S=S+i
nepemMeHHbIe N, S NPUMYT
3Ha4eHus
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n=6, s=5

B pesynbTaTte
BbINOMHEHNs dparmeHTa
nporpamMmmsi:

s=0

n=1
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foriin range(2, 4):

n=n*i

S=S+i

nepemMeHHbIE N, S NPUMYT
3Ha4YeHund

10.

n=2, s=2

B pesynbTarte
BbINONHEHUS hparmMeHTa
nporpammbi:

s=1

n=0

foriin range(l, 3):
n=n+l1

S=s%i

nepeMeHHble N, S NPUMyT
3Ha4YeHust
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11.

n=2, s=4

B pesynbTate
BbINOMHEHUS PparmMeHTa
nporpammbl:

s=0

n=0

foriin range(d, 4, 2):
n=n+1

S=S+i
nepeMeHHble n, S NPUMyT
3Ha4yeHus
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12.

n=3, s=7

B pesynbTate
BbINOMHEHNs parmMeHTa
nporpamMmmsil:

s=1

n=1

foriin range(2, 6, 2):
n=n+1

S=s+i
nepemMeHHble N, S NPUMyYT
3Ha4YeHus

OrlK-6

13.

n=2, s=6

B pesynbTarte
BbINONHEHUS oparMeHTa
nporpammbi:

s=0

n=0

foriin range(2, 6, 2):
n=n+1

S=S+i
nepeMeHHble N, S NPUMYT
3Ha4YeHus

OriK-6

14.

c=1,d=2

if a<b:

c=b-a

else:

c=2*(b-a)

d=0

while c>d:

d=d +1

c=c-1

B pesynbTaTe
BbINOJTHEHME [aHHOoro
anroputMma (o]
HavanbHbIMN
3HavYeHnaMn a=3; b=6
nepemeHHble ¢, d npumyT
cnegywuime 3HadyeHus

OriK-6

15.

3HayeHne NepeMeHHbIX Z U S. 3HaYeHne NepemMeHHon zZ paBHO
Npou3BeAEeHNIO 3HaYEHNI NEPEMEHHON X U CUHYCA OT X, HAWAEHHOrO B
pagvaHax. 3HayeHue nepemMeHHON S paBHO CyMMe ABYX 3HaYeHun Z

MpuBenéHHbIn bparmeHT
nporpammbl:

import math

s=0

foriin range(2, 6, 2):
z=x*math.sin(x)

S=s+z

HaxoguT Ans X,
BBEJEHHOIO paHee...

Orl1K-6

16.

3HayeHne NepemMeHHbIX Z U S. 3HadeHne NepemMeHHoN Z paBHO
Npou3BeaeHUI0 3Ha4YEHWUI NePEMEHHON X U CUMHYCca OT X, HAUAEHHOro B
paguvaHax. 3HayeHve nepemMeHHoi S paBHO Npou3BedeHUIo ABYX

MpuBeaéHHbIN parMeHT
nporpamMmmsi:
import math

Orl1K-6




3HavyeHun Z

s=1
X=5
foriin range(2, 6, 2):
z=x*math.sin(x)
if z1=0:
S=z*s
HaxoamT:

B uHCTpyKLMK if BO3MOXHO Takke NCNOMb30BaHWe Tak Ha3blBaeMblX
KCMOXHbIX YCNOBUIN» — COCTOSAILLMX U3 OBYX U HECKOMbKUX NPOCTbIX

YTto Takoe cnoxHoe
ycnosue? Kakue

17. o norn4yeckme onepauuu OrliK-6
YCNOBUWA, COEAMHEHHbIX CY>XeBHbIMY CnoBamMm (NOrMYecknuMmm MOMVT MCHONb30BATLCS B
onepartopamu) and (M), or (NI unm not (HE) A
[Mpun npoBepke CNOXHOro yCNoBWUsi CHaYana BbIMOMHSATCS onepauun KakoB nopsiaok
CpaBHeHus (<, <=, >, >=, ==, =), a 3aTeM — normyeckune onepaumu B (I'IpVIOpVITzT)

TakoM rnopsiake: cHavana Bce onepauuu ¢ onepaTopom not, 3atem — ¢

18. BbIMOMHEHUS NOrMYecKnx Or1K-6
onepaTopoM and, 1 B CaMOM KOHL|e — C OnepaTopoMm Or (BO BCeX Cryyasx onepawmii? Kak
— cnesa Hanpaso). [Ina n3amMeHeHWs nopsigka 4enCcTBUN NCNOMb3YT P )

N3MEHWTb 3TOT NOPAJOK?
KpYyrrble CKOBKM.
B kavecTBe ycnosusi B MHCTPYKUMK if MOXHO MCnonb3oBaTh Takxke:
1) nornyeckne yHKLUUK, TO eCTb PyHKLUMK, BO3BpaLLaoLme pesynbTaT
flormyeckoro Tuna:
n = int(input('Beeamnte uenoe yncno ')
if Chet(n):
print('9To Yncno yeTHoe')
else:
print("ATo Yncno HeueTHoE')
roe Chet() — dyHKkuMs, BO3BpaLlatoLasn pesynbtar True, ecnv ee YTto moxeT ObITb
napameTp SBNsSeTCs YeTHbIM Yncrnom, u False — B npoTnuBHOM cnyyae; NCMNONb30BaHO B

19. | 2) onepaTop in (onepaTop NPOBEPKW NPUHAANEXHOCTN), KOTOPbIN WHCTPYKLMH if, kpome Ol1K-6
npoBepseT, NPUHAANEXNT NN HEKOTOPBIN 0OBEKT (41Cro, CUMBON, NPOCTbIX U CMOXHbIX
nepemeHHas 1 T. n.) Habopy 3HayYeHWn (CMCKY, CTPOKe, AnanasoHy Yucen | ycrnosun?
nT. n.):
a=3
if a in range(10): #Ecnu 3Ha4yeHne nepemMeHHoW a BXoauT
#B QMana3oH 3Ha4YeHU, BO3BpaLLaeMbIii
#dyHkumen range()

3) onepartopel is/is not (onepaTopbl NPOBEPKM NOEHTUYHOCTH), KOTOPbIE

onpefensioT, CCbINATCA NN (U He CCbINakTCs) ABE NEepeMEHHbIE Ha

O[JVUH U TOT e OOBbEKT.

Korpa kakve-To gercTBust B nporpamme BbIMOSHATCS He Bceraa, a B KaKiX CHvUasiX B
TObBKO NPY onpedeneHHOM YCNOoBWM) UCNOMb3YyeTCA MHCTPYKUKS if B nporpaMMg

cnegywollen popme: o

20. | . AyloLLEn Pop MCMONb3YyeTCA HEMOJHbLIN Or1K-6

if <ycnosue>: Y
yel ) . BapuaHT MHCTPyKUuM if?
<[eiicTBus (cepus I/IHCprKL.J,I/IVI)> Kak oH 0chopMnsieTcsi?
Takow BapuaHT MHCTPYKUMK if Ha3bIBaKOT «HEMOIHbIN BapUaHT». ’
False
Ycnosue
True Hapwucyite
rpaduyeckyto cxem
21. pacusecky y OnK-6
TeficTauA BbIMOSTHEHUS HEMOJHOIO
BapuaHTa UHCTPyKumu if.
Cnepytowan
MHCTPYKLKWA
B obuiem cnyvae BNoXXeHHast UHCTPYKUMS if BBIrMSAUT cnegyowmm
obpasom:
oop . B kakux cnyyasix B
if <ycnosue 1>:
N nporpamme
<peictauA 1> ncnonb3yeTcs
22. | elif <ycnosue 2>: Or1K-6

<peuncTeua 2>
elif ...

elif <ycnosue N>:

BMOXEHHasi UHCTPYKLUSI
if? Kak oHa
odopmnseTcs?




<pewnctBua N>
else:
<gencteua (N+1)>

= DedcTadA |1 [ »

False

Yonogue 2

I'rue
DeRcTEnn 2 -

Hapucyiite cxemy

23. . BMOXEHHOW KOHCTPYKLMKN OrliK-6
! if
| escwan [——
) 4
Dewcraun [+ 1)
¥
Cneayaiean ¥
WMHETRYRLA
lMepeMeHHbIM BeEnNnunHam B NporpaMmme AaavMMm UMeHa a, b (3agaHHble
yncna) n Max (MakcumarnbHoe 13 HUX).
Tak kak BO3MOXHbI jBa BapuaHTa oTBeTa, TO B MporpaMmme crneayet
MCMNonb3oBaTh MOMHbIN BapuaHT UHCTPYKLUuK if:
i.f.a >b: Onpegenntb
Max = a MaKkcMmMmarnbHoe
24. clse: 3Ha4YeHue U3 OByx Or1K-6
Max = b 3a[jaHHbIX Pa3nnyHbIX
BELLIECTBEHHbIX Yncen
Mnu: B Python ecTb ctaHgapTHas dyHKuma max(), kotopas Bo3sBpaliaeT
MaKkcumarnbHOe 3Ha4YeHue cpean ykasaHHbIX Ans Hee aprymeHToB. OHa
BbI3blBAETCH TakK:
Max = max(a, b, ...)
dyHkUMA range() Bo3BpaLLaeT Habop Lienblx Ymcer, obpa3syoLmx
apudmeTrYeckyto nporpeccuio. Hanpumep, BbI30B OyHKLMK:
range(7)
25 nonyumt umcna 0, 1, 2, ..., 6. B obwem cnyvae - A8 nonyyeHns n OnnwmTe dyHKUMIO
. | nocnepoBaTenbHbIX LENbIX Yncen, HaunHas ¢ 0: Or1K-6
range(n) range()
Takke MOXHO 3afaTb NepBOE YMCIO B NOCMNEA0BATENbHOCTM U LLar.
Hanpumep:
range(a, b, -1)
Ckonbko pa3 byget
BbIMOMHATLCA TENO
. MHCTPYyKumu for co
26. a) AeBATL Pas; cneayowmm OrliK-6
0) necatb pa3 .
«3arofIoBKOM»
a) for a in range(1, 10):
6) for b in range(10, 20):
MHcTpykumsa (uukn) for ucnonesyetcs B nporpamme, korga n3BecTtHo
KONMYeCTBO NOBTOPEHUIN KaKNX-TO AENCTBUIN NN U3BECTEH HAabop
3HAYeHW, ANt KOTOPbIX AOMKHbI
BbINOSTHATLCS NOBTOPAOLINECS AENACTBUS.
OOWwun BMUA 3TON UHCTPYKLMK: B kaknx cnyvasx
27 for <napameTp> in <Habop 3HayeHuI NnapameTpa>: NCMNOMb3YHT MHCTPYKLUIO onK-6

<Teno UHCTPYKUMN> #3anncbiBaeTcs ¢ OTCTYNoM
raoe <Teno UHCTPYKUMU> — AeNCTBUS, NOBTOpSOLLMECs Npu paboTte
WHCTPYKUMK (3TO MOryT ObITb Mtobble MHCTPyKumu Python); <napameTtp> —
UMSI BEMUYMHBI, MEHSIIOLLECS NpK
NOBTOPEHMUN AENCTBUIN; <HAOOP 3HAYEeHMI NnapameTpa> — HAabop 3HaYeHuI
napameTpa MHCTPYKUMU, ANsi KOTOPbIX NPOBOAWTCH NOBTOPEHUE.

for? KakoB ee obwui
Bua?




False
True Hapucyiite
28. Teno UHCTPYKUMI rpacmyeckyto cxemy OnK-6
| BbIMONTHEHUS UHCTPYKLIMK
v for
a=a+ 1
Cnegyowan |
WHCTPYKLYWUA
a — napameTp, H.3. — HayarnbHoe 3Ha4YeHune, K.3. — KOHEYHOE 3HayYeHne
napametpa
B cnyyasx, korga 3apaHee He U3BECTHO KONMYECTBO MOBTOPEHMWN
g%mmeyﬂen?ﬂ MHCTpyKums while. B Kakinx criyuasix
LM BUA:
29. | while <ycnoswne>: vicnorb3yercs Or1K-6
KOHCTPYKLMS LMKIOB
<Teno UHCTPYKUMn> while?
rae <ycrosue> — ycrioBue, npn KOTOPOM BbINOMHAETCA <Teno
WHCTPYKLIMU>.
False
Yenoeue '
Hapucyite
30. rpaduyeckyto cxemy onK-6
— Teno nHCTpyKUuK BbIMOMTHEHNS MHCTPYKLMM
while
Crnepyiowan <
WHCTPYKLWA
MHcTpykumio while HasbiBalOT «MHCTPYKUMEN LMKNa C NPefyCcrnoBremy, [Mo4emy MHCTPYKLMIO
31 | W MPOCTO «LMKIOM C MPEeAYCroB1em», NoToMy YTo MPOBEpKa ycrosms while Ha3biBalOT OMK-6
" | npoBoauMTCA cHavana, A0 BbINOMHEHWS Tena uvkna. MiHeimu cnosamu, «LMKIOM C
AENCTBMSA NOBTOPSAKOTCH, Noka cobrntogaeTcs 3agaHHoe ycroBue npegycrnosmem»?
MHcTpykums break nossonsieT ocyLLEeCTBUTL JOCPOYHbIN BbIXOA U3 LMKNa
W opraHusauun Lukna c noctycnosuemM. Hanpumep:
while True:
print('38aganTe 3HaveHve kO3pduULMEHTa a ypaBHEHUS:")
a = float(input())
ifal=0:
break i
32. | MHcTpykuus break moxeT ObITb NpYMeEHeHa Anst JOCPOYHOr0 BbiIXOA4a U3 f151 Hero MCI;OJ’IbI::};eTCﬂ Orl1K-6
umkna for. 310 yaobHo AenaTb, Hanpumep, B 3agavax Nnovcka HEKOTOPOro VIHCTPYKLI: break
3afaHHOro 3HavyeHus B Habope 3Ha4yeHun. B Takux cnyyasax MHCTPYKUMS
for ocdbopmnsieTcsa cneaytowmm obpasom:
for <Bcex 3HaueHui B Habope>:
if <ycrnoBme nouncka sHa4yeHUs> NCTUHHO:
break
Hanpumep, npu 3ameHe B nporpaMmme HCTPYKUuK for Ha MHCTpYKLMIO
while (unu Tonbko ocpopmnsa Teno MHCTpyKUmm while), yacto 3abbiBatoT Yto Takoe
MEHSTb 3HaYeHne BEeNNYMHbI, OT KOTOPOW 3aBUCUT 3aaHHOE B «3aumKnuBaHue
33. | MHCTpyKUMK ycnoBue. B TakoM criydae MHCTPYKUUS 6yaeT BbINOMHATLCS nporpammbi»? B kakom Or1K-6
6ecKoHeyHo Jonro (ycrnoBue, 3anncaHHoe B HEW, HUKOr4a He cTaHeT crnyyae OHO MOXeT
NOXHbIM). B aTOM cnyyae roBopsT, 4To npou3onTn?
«Mporpamma 3aumKNunachy.
Linknom MOXHO HasBaTb MHCTPYKLMKW, obecneyrBaloLwme B nporpamme Kakyto nporpammHyto
NOBTOPEHNE OAHUX N TEX XKE UIN aHaNoOrM4YHbIX 4ENCTBUN. B Tene kaxagon | KOHCTPYKUMIO Ha3blBaloT
34. | 13 HUX MOTYT BbINOMHATLCA NtoOble AENCTBYSA, B TOM Yucne LMK B UMKNE», OrK-6

NOBTOPSIOLLMECS, TO ECTb TaKKe MOXET UCMOIb30BaTLCS MHCTPYKLUS
umkna. B aTom crnyyae nonyyaeTcs NporpaMmMHasi KOHCTPYKLMS!, KOTOPYHO

VNN «BIOXEHHbIN
umkn»? Kak Ha3blBaoT




Ha3bIBAIOT «LMKIT B LIMKIIE», UMM «BIIOXKEHHbIN LMKI». COOTBETCTBEHHO,
ANS BTOXXEHHOIO LyKra onpeaernsitoT HapyXKHYH0 Y BHYTPEHHIOW
WHCTPYKLMW.

ee yactu?

[ns nonyyeHns cnyvanHbIx Yncen B nporpammax Ha Python ucnonssyiot
yHKUMM:

* random() — BO3BpaLlaeT cry4yalHoe BeLLEeCTBEHHOE YMCIIO X — TaKoe,
yto0<x<1;

Cny4aliHble yncna B

351, randint(a, b) — Bo3BpaLyaeT cny4yanHoe Liernoe 4vicno u3 uHtepsana [a, b] | Python OfK-6
(a v b —uenbie yncna, a > b).
YT00bI MX UCNONb30BaTk, HAAO 3anvcaTb B NporpaMMme:
from random import random, randint
int() — nepeBOANT CTPOKY, YKa3aHHYIO B cKOBKax, B Lienoe Y1cro; OnvwuTe cTaHgapTHble
36. | float() — nepeBoanT CTPOKY B BELLECTBEHHOE YUCIIO, dyHkumm int(), float(), Or1K-6
str() — nepeBoAMT LEenoe Unm BeLecTBEHHOE YNCIO B CTPOKY. str()
Cnncok — CTpyKTypa AaHHbIX, NpefHa3HaYeHHasi AN XpaHeHus
yNopsifio4eHHbIX HABOPOB 3NEMEHTOB. 3reMeHThI Cnncka
WHAEKCUPOBaHbI, TO eCTb MMEIOT NOPSAAKOBLIM HOMep. Hymepauus Bcerga UTO TAKoE CRIMCOK B
37. | HaunHaeTcs ¢ Hyns. 3HayeHusa MoryT GbITb pasHbIX TUMOB, HAaNpUMep B Python? Ol1K-6
OLHOM cnucke MoXeT BbITb Kak 1 int(uenoe 4ncno) Tak u float(umcno ¢ )
nnasatoLLen To4kown) u string(ctpoka, byksbl). Bce aaHHble B cnvcke
ynopsifiodeHHble uHaekcaumen. Hymepauums HayMHaeTcs ¢ Hyns.
CospaTtb CMMCOK MOXHO HECKoNbKMMU cnocobamu. Hanpumep, MOXHO
o6paboTatb ntobor nTepmpyembiint 0OGBHEKT (HanNpUMep, CTPOKY)
BCTPOEHHOW hyHKUmen list:
list('cnncok')
['c¢','m','W', 'c', '0', 'K]
JInbo Tak:
38. | my_list=[1, 12.5, ‘Hello’] Kak cosgaTb cnmcok? Ol1K-6
Yuncna B CNMCOK BHOCATCS Yepes 3ansTyto, 6e3 kaBbluek, a CTPOKU C
OAMHapHbIMU NMMBO ABONHBIMM KaBblYKaMMU.
U ele oamH cnocob co3gaTtb CNMCOK — 3TO reHepaTopbl CIMCKOB.
["eHepaToOp cnNMckoB - cnocob NOCTPOUTL HOBBIN CMIUCOK, MPUMEHSISI
BbIPAXXEHME K KaXXOOMY 3N1EMEHTY NOCNeaoBaTeNbHOCTU
a = [i foriin range(n)]
Ecnu B xoae BbINONHEHMS nNporpaMmmbl Heobxoanmo nob6aenaATb B
UMEIOLLMIACS CMMCOK HOBbIE 3NIEMEHTBI, 3TO MOXHO cAenaTb C MOMOLLbIO B kakmx criyyasx
39. | meTopa append() NPUMEHSeTCs MeToq, OrIK-6
my_list.append(5) append()?
#[o6aBneH HOBbIN 3anNeMeHT cnucka my_list co 3Ha4eHuem 5
MpencTaBneHne cnUCKoB — NyYLMn cnocob ynyylwnTb YNTaeMOCTb Koaa.
[MoaTomy ero cTouT UCNonb3oBaTk BCAKWI pas, Koraa y Bac ectb
MHOXECTBO AaHHbIX, KOTOPbIE HY>XHO MPOBEPUTL C NMOMOLLbIO OOHON 1 TOW
Xe PyHKUMKM nnu norvkn. Cnncku nyyiie noaxoasT ANs XpaHeHUs AaHHbIX
pasHoro Tuna Hexenu, maccuebl. C MmaccnBamu HMYero nogobHoro He Kakne npevmyluectsa
40. | nonyuutca. OgHako MaccvBbl ObICTpee 1 nydlle NOAXOAAT AN 60nbLmx [aeT ncnonb3oBaHne Or1K-6
nocnepoBaTenbHOCTEN AaHHbIX. Bonbluas rmbkocTb CNUCKOB NO3BONSET cnucka B Python?
mMoanduumpoBaTtb AaHHble. MaccyBbl 6onee KOMNakTHbI B NnaHe
MCMOMNb30BaHWSA MAaMSATU MO CPaBHEHMIO CO CUCKaMMU.
Ho cnuckn nerko BbiBeCcTM 6€3 NCnonb3oBaHUs SABHOMO Lykna. A 4Tobbl
BbIBECTW 3MIEMEHTbI MacCrBa, Hy>KHO MPOVTUCH MO HEMY LIMKIOM.
Hapwucyite
a1, rpaduyeckyto 6rok- onK-6
CXeMy LuKna c
npegycrnosmem
extend() no6aBnseT HOBbIE 3NEMEHTLI B KOHEL, CNUCKA U NMPUHUMaET B
KayecTBe NapameTpOB UTEPMPYEMbIE OOBEKTLI: CMINUCKM, KOPTEXN U B kakmx criyyasx
42. | ctpoku. Npu aTOM 06BbEANHSEMBIE CTUCKM MOTYT COAepPXaTb ANIEMEHTbI npuMeHsaeTca MeTonq, Ol1K-6
noBbIX TUMOB: HANPUMEP, MOXHO 06 bEANHUTL CTPOKM C YMCNaMu Unm extend()?
yncna c KopTexamu.
BosBpaluaeT abconoTHoe 3HavyeHne yncna. ApryMmeHToM MOXeT ObITb
43, | Uenoe 4ncrio, umcro ¢ nnasatoLLen 3ansTon Unu peanuayoLmii o6LekT Onuumte dyHkumio abs() | OMK-6
__abs__ (). Ecnu aprymeHTOM AIBMSIeTCA KOMMNIEKCHOE YUCIIO,
BO3BpaLLaEeTCs ero BennynHa.
Kakoe uncno HyHo
HanucaTtb BMECTO
44,1 5 MHOFOTOYUS, YTOObI LMK OrlK-6

BbINonHuncs 3 pasa?




while i<=7:
print ( "MpueeT!" )
i+=1

Onpegenute 3HayeHve
nepeMeHHon a nocne
BbIMNOJTHEHUA
cnepayouero oparmeHTa

45. | 24 P aNMEL OnK-6 | 2
a=12
while i < 6:
a+=i
i+=1
Onpegenute 3HayeHve
nepeMeHHon a nocne
BbINOTHEHUS
26 | 7 cnep,yrou.terF) dparmeHTa OnNK-6 2
nporpammbi:
a=10
for i in range(3):
a-=i
Ckonbko pa3s
BbIMONHUTCS LMKN?
i=7
ar.| 4 while i < 11: OfK-6 2
print ( "MpwuBeT!" )
i+=1
Kakas dyHKkums
. npegHasHayeHa ans
48. | dyHkums print() BLIBOJA MHGPOPMALIAN Ha Ol1K-6 2
3KpaH?
Kakas dpyHkuua
. ucnonb3yeTcst AN BBoaa
49. | dyHkuums input () MHGOPMALIM C Ol1K-6 2
KnasuaTypbI?
Kak 06bsButh
50. | x = int(5) LEeJNTOYMCINEHHYIO OrK-6 2
nepemMeHHyt B Python?
MpumepHbIN NepevyeHb TEeCTOBbIX 3a4aHUM K MPOMEXYTOYHOM aTTecTauum
i g
g /p = 3=
I o s T S
% = % ==
8 2 CopepxxaHue Bonpoca £ E §
Q a (0] o2
) g < 0 m
5| & S | 2%
T g x o ©
i ia)
Yto Takoe Python?
a) £A3blk NporpaMMMpoBaHust Ans co3gaHus Beb-cantos
1. b 0) A3blk NporpaMMMpoBaHUs AN HayYHbIX BbIYUCIIEHUN Orl1K-2 2
B) A3bIK NpOrpaMMmnpoBaHns ANs CO34aHNSA AECKTOMHbLIX MPUMNOXEHWI
r) A3blk nporpammnpoBaHns Anst paboTel ¢ 6asamu aHHbIX
KTto saBnsietcs aBTopom Python?
a) Guido van Rossum
2. A 0) Bill Gates OrK-2 2
B) Larry Page
r) Mark Zuckerberg
Kakow Tun si3blka nporpamMmmmnpoBaHms otHocuTcs Python?
a) CkpunToBbI
3. A 6) Komnunupyembii OrK-2 2
B) AccembnepHbIi
r) O6bEKTHO-OPUEHTUPOBAHHbIN
Kak Ha3biBaeTcs rnaBHbIn nHTepnpeTatop ansa Python?
a) CPython
4. A 6) Jython OflK-2 2
B) IronPython
r) PyPy
5 A Kakon 13 BapvaHTOB NOAKMIOYEHUS MOOYNSA NPaBUMbHBIA? OMK-2 5

a) import random




6) from random import as rand
B) import random from random
r) random import

Kak npoucxoaut npouecc npucsameanus B Python?

a) [aHHble nepemeLlaloTcs, He COXpaHAs NpeabliayLLyto CBA3KY

6. B 6) [aHHble konupytoTcs OfllK-2 2
B) [laHHble cBA3LIBAIOTCA CCbINKaMM Ha 06bEeKTbI
r) [aHHble nepeMeLLalTCs, COXpaHsas NpeablayLLyto CBA3KY
Kakon 13 onepaTopoB Npon3BOAMT HEMEATEHHbIV BbIXo U3 uukna?
a) break
7. A 6) continue OrlIK-2 2
B) pass
r) theend
2 cemecTp
MpumMepHbIN NepevyeHb BOMPOCOB K 3K3aMeHY
g
g =® ol
I s I =S
© = c s
3 s S &
m MpaBunbHbIN OTBET CopepxaHne Bonpoca E E =
Q © 13
() E 0 5
= = o0
o
Qo 2 39
T 2
m
MaTemaTtuyeckasa mogens — 310 abCcTpakTHOE onncaHne peansHou YT0 Takoe maTemaTuyeckas
CMCTEMbI UNW ABMEHUS B TepMrnHax matematukm. OHa MoXeT ObITb mMoZenb, U Kak oHa
UCrnonb3oBaHa AnA aHanvaa, NPorHO3npoBaHNa NNy oNTUMMU3aLMm NCnonb3yeTcs B
AeATenbHOCTN cMcTeMbl. B npoekTnpoBaHnm MHMOPMaLMOHHBIX U NPOEKTUPOBaHUN OrIK-8 2
aBTOMAaTM3NPOBAHHbIX CUCTEM MaTemMaTU4ecKkme MoLenu MoryT WMHMOPMALMOHHbBIX U
NoMOoYb OLEHUTE 3EKTUBHOCTL NpeaiaraembiX PpeLUEHNI 1 aBTOMAaTU3MPOBaHHbIX
NPUHSTD NyYLllne peLleHnst cuctem?
MaTtemaTtuyeckaa mogenb JOSMKHA YAOBNETBOPATL MO KpaHen mepe
ABYM TpeboBaHVAM: peanMcTUYHOCTU 1 peanuadyemocTu. [log
peannCcTUYHOCTBIO MOHMMAaETCS MPaBUIbHOE OTPaXeHNe Modenbio
Havbornee cyweCcTBEHHbIX YepPT UCCNEeAyeMOro ABNEHUS.
4 M Kakum TpeboBaHmsam
PeanunsyemocTb gocTuraetcs pasymHon abcTpakumnen, oTBnevYeHnem
4 [OJIMKHa YAOBNETBOPATH Or1K-8 2
OT BTOpPOCTENEHHbIX AeTaneu, Ytobbl cBeCTu 3aaady k npobneme c
MatemaTnyeckas Moaens?
W3BECTHbIM peLleHMEM. YCNOBUEM peEaAnM3yeMoCcTU sSIBMNSETCS
BO3MOXHOCTb MPaKTUYECKOTO BbIMONHEHUST HEOOXOANMbIX
BbIYMCIIEHWI 38 OTBEAEHHOE BPEMS MpU AOCTYMHbIX 3aTpaTax
TpebyeMbix pecypcoB
Anroputm — 3TO onpegeneHHsIM 06pa3om opraHM3oBaHHas
. o YT0 Takoe «anroputm
nocnegoBaTenbHOCTbL AENCTBUIA, KOTOPas 3a KOHEYHOE YMCIOo LWaroB OrlK-8 2
pelueHuns 3agadun»?
NPVBOAUT K PELLUEHNIO 3aa4Mm.
4 CnoBecHO - hOpMYIbHbIN; CTPYKTYPHBIN UK B610K - CXEMHBIN; C Kakne cnocobbl 3anucu onk-8 5
" | nomoLubio rpadoB - CXeM; Ha crneLmnanbHOM anropuTMUYECKOM A3bIKE. | anropuTma Bbl 3HaeTe?
Python — 3T0 BbICOKOYPOBHEBbIN, MHTEPMPETUPYEMBINA A3bIK
NporpaMMmMpoOBaHUs, KOTOPbIV NCNONb3yeTcs Ana pa3paboTky
nporpamMHoro obecneyenusi. Python nmeeT NnpocTon n NOHATHbLIN Yto Takoe Python? OrK-8 2
CMHTaKCUC, KOTOPbIN AenaeT ero npuerekaTenbHbIM Ans HOBUYKOB B
nporpaMMmMpoBaHUN.
Onsi yctaHoBKku Python MOXHO 3arpy3uTb MHCTaNMASITop ¢
oduumaneHoro canta Python (python.org) n cnegoBatb MHCTPYKUMSIM.
uu Y (py 9) & PyKU Kak yctaHoBuTb Python? Ol1K-8 2
Takrke MOXHO UCMONb30BaTh MEHeKep NakeToB A1 YyCTaHOBKM
Python (Hanpumep, B Linux - apt-get nnu yum).
[Insi HOBbIX MPOEKTOB BaM PEKOMEHAYETCH MCNONb30BaTh BEPCUIO
Python 3, nockonbKy oHa umeeT 6ornee MoLLHbIE PYHKLMKN 1 Kakas Bepcus Python onk-s 5
ynyJdieHHyto 6e3onacHocTb. OgHaKko, HEKOTOpPbLIE CTapble Nporpammbl | Ny4lle UCnonb3oBaTh?
W MHCTPYMEHTLI MoryT TpeboBaTtb Python 2.
YT06bI cAenaTk npouecc pa3paboTku nporpaMm yaobHbIM ans
nporpaMMmncToB, pa3paboTaHbl CUCTEMbI NMPOrPaMMUPOBaHNS,
BKITHOYAOLME TPAHCINATOP, TEKCTOBLIN peaakTop (MO3BOMSOWNA
KonupoBsaTb, yaansTe U nepemeLyatb oparMeHTbl Nporpamm), YT0 BKIIOYaeT B cebs
CMpaBOYHYIO CMCTEMY, CpecTBa OTnaaku (moncka owmnobok B cuctema Or1K-8 2
nporpamme) u ap. Hanpumep ansa Al Python nveetcs Heckonbko nporpammMmpoBaHusa?
cuctem nporpammupoBaHus. Hanpumep CPython, koTopbin
pacnpocTpaHsieTcs no cBobogHou nuueH3nmn Python Software
Foundation License
YTto6bl 00BSABUTE NEpPEMEHHY0 B Python, Bbl MOXeTe NpUCBOUTL e Kak 00bsiBUTb NEpeEMEHHYH0 OrK-8 2




3HayeHue ¢ UCnonb3oBaHNeM 3Haka «=». Hanpumep, x=5. T.e. B
OTNMYMe OT APYrunX A3bIKOB NporpammupoBaHus, Python He nveet
KomaHApl Ana o6baBneHns nepemeHHow. NepemeHHas cosgaeTcs
TOrAa, Korga Bbl HA3Ha4YMNM el 3HadeHne. He HyxHO ykasbiBaTb
KOHKpETHbIN TUN NepeMeHHon npu obbsasneHnn. MoxHo gaxe
M3MEHATb MX TWUN NOCIe Co3aaHus.

B Python?

[MepemeHHaa MoxXeT uMeTb KpaTkoe ums (Hanpumep, X 1 'y) unm bonee
cogepxaTenbHoe nms (age, carname, total_volume). MNMpasuna gns
nepemMeHHbIX B Python:

MiMa nepemMeHHOn JOMKHO HauYMHaTbLCS C 6yKBbI mnm

VIMeHa nepemeHHbIX B

10. | cumBona noayepkmBaHus. OHO He MOXKET HauYnHaTbeA ¢ ymucna. Nms Python Or1K-8
nepemMeHHON MOXeT coaepXaTb TONbKo ByKBeHHO-LMdpoBbIe
CMMBOIbI Y CUMBOIbI NoaYepkmBanus (Az, 0-9 n _). Vimena
nepemeHHbIX YyBCTBUTENbHLI K pernctpy (age, Age u AGE — Tpu
pasHbIX NepeMeHHbIe)
OnepaTtopbl — 3TO CUMBOSbI, KOTOPbIE NMO3BONSAT NPOBOANUTL
onepauumn B Python. HekoTopble npumepsl onepatopos B Python:
. L YTo Takoe onepartopbl B
11. | apudmeTnyeckme onepartopel (+, -, *, /), onepaTopbl cpaBHeEHUS (==, Python? OrK-8
I=, >, <), onepaTtopbl NpucBanBaHus (=), normyeckme onepaTopsl (and, ’
or, not) n ap.
Mpwn onpeaeneHun nopsgka OEeNCTBMI UCMONb3yeTCs NpuopuTeT
P pea pAka [k y puop YT0 Takoe npuoputeT
(ctapwuHcTBO) onepaumin. OHU BLIMONHAIOTCSA B criegyowwem =
. onepaumin? 3ayem oH
ropsiAKe. HyeH? Nepeuncnute
12. | - pencreua B ckobkax; y clep OriK-8
- . apudmeTuyeckme
* BO3BEe/leHNe B cTeneHb (**), cnpaBa Haneso (!);
* : onepauum B nopsake
* yMHOXeHue (*) u genexwe (/), cneea Hanpago;
YMeHbLLEHUS npuopuTteTa
* CINIOXXEHME W BblYMTaHue, crieBa Hanpageo.
Hap BenuunHamu Lenoro Tuna, Kpome onepauuii CIoXeHusl,
BbIYNTAHUSA, YMHOXEHUS, OEeNEHNs1 U BO3BEAEHMWS B CTEMNEHb, MOXHO
BbIMOMHATL
Takxe elle ABe onepaumu: Hewm otnmyaioTcs
13. U onepauum, 3HakM KOTOpbIX OrliK-8
1) onpegenexHne Lenowm YacTn YacTHOro OT AeNeHUs OAHOrO Lienoro Iy <y W <Pon?
, (D
yncna Ha Apyroe — 3Hak onepauun «//»;
2) onpefeneHune octaTtka oT AeNeHUs OOHOrO LIeNoro Ymcrna Ha
Apyroe — 3Hak onepaumu «%».
YcnosHbIn onepaTop B Python — 310 onepaTtop, koTopbIn no3BonseT
NPOBEPSTb YCITOBME U BbINOMHATL ONpeaeneHHble AeACTBUSA B
14 | 3@BMCMMOCTM OT pesynbTaTa npoBepkM. Hanpwuwmep, if-else onepatop YTO Takoe yCroBHbIN OrK-8
" | npoBepsieT ycroBMe 1 BbIMOMNHSET onpeaeneHHbii 6rok koga, ecnu onepatop B Python?
ycrosue Bo3Bpalyaet True, n apyron 6nok koga, ecnv ycnoesme
Bo3BpawaeT False.
Livknel B Python — 3T0 KOHCTPYKLMK, KOTOPbLIE NO3BOMNAIOT NOBTOPSATH
15. | BbINONHEHNE OOHOrO 1 TOro e bnoka koga. B Python ecTb aBa Tvna YT0 Takoe umknbl B Python? OrlK-8
UMKoB: uukn for n umkn while
®yHkuun B Python — 3710 6noku koga, KoTopble MOryT ObITh BbI3BaHbI
YTo Takoe pyHKUNN B
16. | u3 gpyrmux mecT B nporpamme. OHM cnocob6CTBYIOT YNPOLLEHNIO Python? OrIK-8
nporpamMmbl M yMEHbLIAKT KONMYECTBO AyOnMpoBaHHbIX CTPOK Koaa. )
®yHkUMK ObiBatoT: 1) cTaHO4APTHbIE («BCTPOEHHBIE» B CUCTEMY
nporpaMMMpoBaHus 1 AOCTynNHble 6e3 BCAkux ycrnoswuii). Hanpuwvep,
CTaHAapTHbIMK ABNSATCA yHKUMKM print() (pewwaeT 3agady BbiBoga
uHdopMaLuum Ha akpaH), input() (Bo3BpallaeT B nporpaMmmy CTPOKY
CMMBOJTOB, BBEAEHHbIX C KraBuaTypsbl), int() (npeobpasyeT cTpok o
A yp )_ 0 (np pasy POKY Kakve Bngbl coyHKUMI
cvMBonoB-undp B uncno), float() n agp.; 2) HectaHaapTHbIE —
Co3[aHHble nornb3oBaTenem; 3) nonycTtaHaapTHblE — BOSMOXHbI B NIpOrpammax
17. ’ Ha Python? B uem
npenycMOTPEHHbIE B CUCTEME NPOrpaMMUMPOBaHUS, HO A1 BbI3oBa
0COOEHHOCTb KaXKaoro
(Mcnonb3oBaHUs) KOTOPbLIX HEOOXOAMMO MOAKMYNTL K BYaa?
paspabaTbiBaeMoii NporpaMmMme Moayrsib, B KOTOPbIA BXOOAT Takue ’
dyHKUMK. Hanpumep, dyHkuma sqrt() oTHOCUTCS K MOCNeaHen rpynne.
[nsa ee npyMeHeHWst B MporpaMmMe crieayeT NoaKnioyYnTs Moayrb
math. [1ns aToro B Hayane nporpaMmmsl Hy>XHO 3anucaTb:
import math
Ona paboTel ¢ hainamu B Python Bbl MOXeTe ncnonb3oBaTte Mogynm
os, shutil n pathlib. Mogynb os cogepXuT dyHKUMn onsa paboTbl ¢
N o P o Ay AEp cyHKUUM Ans p Kakne mogynu Python
dannoson cuctemomn, Moayne shutil npegocraesnsaeT yHkUMKM Ans
18. . HY>KHO MCMONb30BaTh ANd OrliK-8
KONMPOBaHWs, NepeMeLLeHNs 1 yaaneHus ainnos 1 nanok, a Moaysb o
- - o paboTbl ¢ hannamm?
pathlib no3BonseT B3aumogencTeoBatb ¢ NyTamMu aninos u
KaTarnoros.
Kak moxHo
YT06bI Mcnonb3oBaTtb Python B KoHCONKU, MOXHO 3anycTuUTb
uHTepnpetaTop Python B TepmuHane nnu komaHgHow ctpoke. [Nocne ucronk3oBare Python B
19. ' KoHconu? OriK-8

3anycka vHTepnpeTaTopa Bbl MOXeTe BBoAWUTb Python-kog n
HaxkumaTb Enter onsi ero BbINonHeHNs




20.

MmMnopT HeobxoammbIx Mogynen n 6ubnmortek
OnpepenexHne KOHCTaHT U NEPEMEHHbIX
Onpepenexne yHKUUNA

OCHOBHas foruka nporpammbl

3aBepLueHve nporpammel

CtpykTypa
nporpamMmmbl Ha A3blKe
nporpammupoBaHunsa Python

OrK-8

21.

OTanbl co3gaHnsa NCNONHAEMON NPorpammei:

[MocTaHoBKka 3agaum u BbIGOP SA3blka NPOrpaMMmMpoBaHnS

PaspaboTka anroputma nporpaMmmbl

HanucaHnwve koga nporpammel

TecTupoBaHne nporpaMmmel

OnTuMm3aums v ynydlieHme nporpaMmmbl

Komnmnaumsa unu nHtepnpeTaumns koga nporpammel, YTobbl
NoMyYnTb UCNOMHAEMbIN dann
3anyck 1 npoBepka ncnonHsemoro davina Mogynu n 6ubnuotekn
(MHOXeCTBO roToBbIX (DYHKLNA N MHCTPYMEHTOB)

VckntoyeHns n obpaboTka owmnbok

OTanbl co3gaHuA
NCMOMHAEMOW nporpamMmmbl

OriK-8

22.

KoHCTaHTbI - 3TO 3Ha4YeHus, KOTopbIe He MOTyT BbITb
N3MEHeHbI B XOAe BbINONHEHNa nporpammel. B Python koHcTaHThI
06bIYHO 3anNnCbIBaIOTCA B BEPXHEM PErMCTPE U ONPeaenstoTCs ¢
MOMOLLIbIO KIOYEBOro CroBa Const.

Hanpumep:
const Pl = 3.14159

[lepemMeHHbIe - 3TO UMeHOBaHHble 061acT NaMATH, KOTopble
MOryT coaepXaTb pas3nuyHble 3Ha4YeHNs B XOA4E BbINONHEHWS
nporpammbl. B Python nepemeHHble onpegenstoTca nytem
npucsavBaHns 3Ha4YeHW C UCNonb3oBaHMeM onepartopa =.
Hanpumep:

Xx=5

KoHcTaHTbl 1 nepemMeHHble
Python

OriK-8

23.

Onepatopbl (apudmeTnyeckne, CpaBHEHUS, normdeckme n T.4.)
KoHCTpyKLumM (YCroBHble, LMKMbI, PYHKLUUM 1 T.4.)

Knaccbl n 06bekTbl (06 bEKTHO-OPUEHTUPOBAHHOE
nporpaMMmpoBaHue)

Mopynu n 6ubnmnoTtekn (MHOXECTBO FOTOBbIX (PYHKLIMIA 1
WHCTPYMEHTOB)

WckntoueHus n o6paboTtka owmbok

BcTpoeHHble Tnbl AaHHbIX (Yncna, CTPOKU, CUCKX, CroBapu U T.4.)

CocrtasB fA3blka
nporpammmpoBanus Python

OrlK-8

24.

Python siBnsieTcsa A3bIkoM ¢ AMHaMUYeCKon TUNU3aunen, 4to
03HayaeT, YTO TUMN AaHHbIX onNpeaenseTcs aBToMaTUYeckn no
3Ha4yeHwuto, KOTopoe NpuceanBaeTcs nepemeHHon. B Python ecTb
HECKOJ1bKO BCTPOEHHbIX TUMOB AaHHbIX:

Yucna (uenbie Ynicna, BeLWEeCTBEHHbIE YNCA, KOMMIIEKCHbIE YMCTa)
CT1pokm

Cnuckmn

KopTexu

MHoxecTBa

Cnosapu

bynes T1n

Tvnbl AaHHBIX B A3bIKe
nporpaMmMmMpoBaHus
Python.

OriK-8

25.

BeipaxeHnus B Python aenstoTca komGuHaLmer onepaTopos U
onepaHAoB, KOTOpble MOTYT ObITb BbIYMCIIEHBI A0 ONpeaeneHHoro
3HayeHus. Onepatopekl B Python moryT 6biTb apudmMeTnyecknmu,
CpaBHEHWS, NTOTMYECKUMN N CrieumnanbHbIMU.
CkobKM MCnonb3yTCa ANs ynpaBneHnst NOPSAKOM BbINOMHEHWS
onepauui 1 SBHO yKa3sblBaHue, Kakne BblpaXXeHUsi AOMMKHbI ObiTb
BbIYUCMEHbI U CrPYNNMPOBaHbl BMecTe. [pu BblUMCIIEHUM BblpaXKeHns
Python cnepyet cneaytowemy nopsigky:

CkobkM, B TOM Yncne ckoOKM hyHKLMIA

YHapHbI onepaTop "-" (MUHYC) ANS Yyvcen

OnepaTopbl BO3BEAEHMS B CTeneHb "**"

YMHOXeHue "*", nenexue "/, ueno4dmncneHHoe genexnune "//" n
ocTaTok oT AenexHua "%"

CnoxeHue "+" 1 BblunTaHue "-"

BblipaxkeHus. 3Haku
onepauun. Ceoaka
onepaumin: ckobku, NopsaoK
BbIYMCIEHUN

OriK-8

26.

ApundmeTnyeckne onepatopsl: + (Crnoxexue), -

(BbluMTaHME), * (YMHOXEHWE), / (eneHune), // (uenoyncneHHoe
aenexne), % (ocTaTok OT Aenexus), ** (Bo3BegeHWe B CTEMNEHD).
OnepaTopbl cpaBHeHUs: == (paBHO), != (He
paBHoO), > (bonblue), < (MeHbLe), >= (6onbLue unm
paBHO), <= (MeHbLLE WU PaBHO).

ApudmeTnyeckme
onepartopbl 1 onepaTopsbl
CpaBHeHUSA

Orl1K-8

27.

Jlornueckune onepatopsl: and (norudeckoe W), or (normyeckoe
WInn), not (nornyeckoe HE).

CneumnanbHble onepaTopbl: = (MpUcBauBaHue), += (onepartop
npucesavBaHus ¢ gobasneHnem), -= (onepaTop NpMcBanBaHns C

Jlornyeckue n
cneupmanbHble onepaTopbl

OrK-8




BblYMTaHUEM), *= (onepaTop NPUCBauBaHWs C YMHOXEHUEM) U T.4.

28.

Twnbl gaHHbIX B Python moryT 6b1Tb NpeobpasoBaHbl N3 04HOTO TUna B
Opyron, HasblBaeMble "npuseaeHue Tunos". Hanpumep, cTtpoka MOXHO
npeobpasoBaTb B YNCMO C NOMOLLbIO PYHKLUMM int(), @ YMCno B CTPOKY
€ nomoLubto pyHkuuu str(). MpruBeaeHne TMNOB MOXET ObITb HEABHLIM,
korga Python aBTomaTtuyecku npeobpasyeT 0AMH TN B APYron BHYTPH
BblpaXKeHus.

lMpeobpaszoBaHue Tnna
OaHHbIX

OrlK-8

20.

B s3bike nporpammupoBaHus Python ecTb OCHOBHbIE THMbI
onepaTopoB, KOTOPbIE NCNOMb3YTCA ANS YyNPaBeHWs BbINOMHEHNEM
nporpammbl. OHM BKItoYatoT B cebs onepatopbl NpucBanBaHus,
COCTaBHble onepaTopsbl, ornepaTopskl BbIbopa, onepaTops! Luknia v
onepartopbl nepexoaa.

OnepaTtopbl NpucBavBaHus
OnepaTopbl NpUCBanBaHNS UCMONb3YIOTCS ANA NPUCBOEHNS 3HAYEHUI
nepemeHHbIM. OBLWMIA CMHTaKCKC onepaTopa npuceanBaHus
BbIMMSANT Kak "nepemeHHast = 3aHayeHne". MNpumep:
Xx=5
y = "Hello, world!"

OcHoBHble onepaTopbl B
A3bIKe NPOrpamMmmMmpoBaHns
Python (npuceavsaHue,
cocTaBHbIe, Bbibopa,
LUKIOB, nepexoaa).
CuHTakcuc, ceMaHTuka,
npumepbl

Orl1K-8

30.

CocTaBHble onepaTopbl — 3TO onepaTopbl, KOTOpble NO3BOMSAOT
BbINOMHATL HECKONbBKO onepauuii ogHoBpeMeHHo. [Nprumepsl
COCTaBHbIX OMepaTopoB:

+=: pobaBnseT 3Ha4YeHVe K NnepemMeHHON 1 npuceansaeT
pesynbTaT 06paTHO NepemMeHHOMN.

Hanpumep: X += 2 9KBMBanNeHTHO X = X + 2.

-=! BblYMTaeT 3HaYeHne N3 NepemMeHHON 1 npuceavBaeT
pesynbTaT 06paTHO NepemMeHHOMN.

Hanpumep: X -= 2 9KBUBaNeHTHO X = X - 2.

*=: yMHOXaeT NepeMeHHYI0 Ha 3Ha4YeHue 1 npuceanBaeT
pesynbTaT 06paTHO NeEpPeMEHHOMN.

Hanpumep: X *= 2 3KBMBaNEHTHO X = X * 2.

/=: penuT NepeMeHHyIo Ha 3Ha4YeHne 1 npuceanBaeT
pesynbTaT 06paTHO NeEpPeMEHHOMN.

Hanpumep: X /= 2 akBUBaNeHTHO X = X / 2.

//=: Nnpon3BOAUT LIENOYNCIIEHHOE AeNeHNe NEPEMEHHON Ha
3Ha4YeHve 1 NpucBauBaeT pesynbTaT 06paTHO NEPEMEHHON.
Hanpumep: X //= 2 akBuBaneHTHO X = X // 2.

%=: HaxoaQWUT OCTaTOK OT AENIEHUsI NEPEMEHHON Ha 3Ha4YeHne
1 NpucBamBaeT pe3ynbTat 0bpaTHO NnepemeHHon. Hanpumep: X %=
2 3KBMBaJIEHTHO X = X % 2.

CocTaBHble
onepaTtopbl

OrlK-8

31.

OnepaTopbl BeiGopa NCMONb3yTCa AN BbINOMHEHUS] pa3HbIX
OENCTBUIA, B 3aBUCMMOCTM OT ycroBusi. Camblil pacnpoCTpaHEHHbI
onepartop Bbibopa B Python - 310 onepartop if-else. CuHtakcuc
oneparopa if-else BbIrMAAMT cneayowmmM obpasom:
if ycnosue:
©nok kofa, ecnu ycrnoBme UCTUHHO
else:
6ok Kofa, ecnv ycrnoBme foXHO
Mpumep:
x=5
if x> 10:
print("x 6onbwe 10")
else:
print("X meHbLWwe nnu paseH 10")

Onepatopsbl Beibopa Python

OriK-8

32.

OnepaTopbl LKA UCMONb3YTCA ANt MHOTOKPATHOMO BbIMONTHEHUS]
6noka kopa. B Python cywecTtBytoT ABa Tuna umknos: umkn for n umkn
while.
Linkn for ncnonesyetcs ans nepebopa anemMeHTOB B MTEPUPYEMOM
obbekTe. CuHTakcuc umkna for BeIrmsanT Tak:
for anemeHT in uTepnpyembii_ob6BbEKT:
Onok koga
Mpumep:
for i in range(5):
print(i)
Linkn while ncnone3yetcs ans BeinonHeHus 6noka koaa, noka
ycnosue UCTUHHO. CUHTaKCKC umkna while BbIrnsauT Tak:
while ycnosue:
6ok koaa
Mpumep:
x=0
while x < 5:
print(x)

Onepatopbl uMkna

OriK-8




X+=1

OnepaTtopbl Nepexoaa UCMonb3yTcs ANs PEryNMpoBaHMs NOTOKa
BbINOSIHEHUS MporpaMmbl. OHKM NO3BOMSIIOT BLINOMHEHNE NEPENTU C
O[lHOro MecTa B kofe Ha apyroe mecto. OnepaTtopbl nepexoaa B
Python BkntoyatoT:

break: ucnonbsyetcsa anga Bbixoga M3 Uukna.

continue: ncnonb3yeTcsa ANs Nnepexofa K cnenyoLlen
nTepaummn Lukna.

return: ncnonb3yeTcs Ana Bo3BpaTa 3HaYeHUs 13 OYHKUNUN.

33. OnepaTtopbl Nepexoga OriK-8
pass: ucnonb3yeTcs Ans o0bsBNeHUst nycToro broka koga.
Mpumep:
for i in range(10):
ifi==5:
break
print(i)
B atom npumepe uukn for 3aBepLumnTcs, korga i CTaHeT paBHbIM 5,
NnoTOMY YTO onepartop break BbIMAET M3 LMKNa.
DonuwwuTe dyHkumio func,
yToObI hyHKUMSA print morna
BbIBECTW pe3ynbTaT:
34. | returnn def func(n): OrK-8
n=n+1
print(func(0))
Kakon na onepatopos
35. | return BO3BpaLlaeT JaHHble nocne OrliK-8
BbINONHEHUS PYHKLMN?
YUTo BbIBEAET CrieayoLwui
Koa?
36. | owmbky var = 10 Or1IK-8
print(Var)
YTo HanevaTaeT
cnepyoLwmn koa?
37.1 1, 2, 2] a=[1,2,3] Or1K-8
a2]=2
print(a)
Yto BGyneT BbiBe4EHO Ha
3KpaH?
x=25
38.| 25 def func(x): OrlK-8
X +=50
func(x)
print(x)
Yto BGyneT BbiBe4EHO Ha
39.17 akpaH? Or1K-8
print(1|3|4)
Honuwnte nporpammy,
4yTOObI OHA BbIBOAWMA
pesynbTat: 01234
3anuwuTe cTpouKy 6e3
40. | a+=str(i) npobenos mexay OmK-8
CYMBOamMu.
a="
for i in range(0,5):
print(a)
MaTtemaTtuyeckas Moaens - 3T0 abCTpakTHOE NpeAcTaBneHne YT0 HasbIBaOT
41. | peanbHOW CUCTEMbI UNW NpoLecca C UCMNOoNb30BaHNEM MaTemaTuyecKkomn Ol1K-8
MaTeMaTUYECKMX CUMBOJIOB, (DOPMYIT U YPaBHEHUI Mogenb?
[nsa cosgaHua mateMaTU4eckon MOAENU MOXHO UCMONb30BaTh Kakvne meToabl MOXHO
4o | @nanntnueckme (Hanpumep, meToapbl AnddepeHLmansbHbIX ucnonb3oBaTb AN OnK-8
| YypaBHEHMI) U YNCNEHHbIE METOAb! (HanpUMep, MeTo KOHEYHbIX co3aaHuss MaTeMaTUYeCcKom
anemMeHToB unu metog MoHTe-Kapno) u ctatuctmyeckue metogpl Mozenu
CyLLeCcTBYEeT MHOXECTBO CPeACTB NPOEKTUPOBaHMA MHOpMaUMOHHbIX | Kakue cpeacTtea
1 aBTOMATU3MPOBAHHbLIX CUCTEM, BKIOYasi NPOrpaMMHbIe NakeTbl ANst | NPOEKTUPOBAHMS
43. | mogenuvpoBanusi, CAD-cuctembl, CASE-cpenctea n gpyrue WHOPMALMOHHBIX U OrliK-8
WHCTPYMEHTBI aBTOMAaTU3MPOBaHHbIX
CUCTEM CYLLECTBYHOT
MaTemaTtuyeckme Mogenu no3BonsioT NPOBOAMTL aHaNM3 un Kakune npevmylectsa
44. | onTMMU3aLuio CUCTEMBI 0 ee (PU3NYECKOI peanunsaumm, 4To UMET MaTemaTuieckme OrK-8

No3BOJIAE€T CHU3UTb 3aTpaTbl HA UCnpaBlieHne owmnbok n ynyyqywnTb

Moaenun npu




Ka4yeCTBO NpoeKTa

NPOEKTUPOBAHUM
MHDOPMaLMOHHbIX U
aBTOMaTM3MPOBAHHbIX
cucTem

Mcnonb3oBaHne matemaTnyecknx Mogenen MoxeT 6biTb orpaHM4YeHo
CINOXHOCTbIO CUCTEMbI, HEONPEeAENeHHOCTbI BXOAHbIX AAaHHbIX UK

Kakue orpaHnyeHus moryT
ObITb CBA3aHbI C

45. | HepgocTaTOMHLIMY 3HaHUSMK O NpoLecce, KOTOpbI MogenpyeTcs. ncnonb3oBaHNeEM Ol1K-8 2
MaTeMaTU4YeCKNX
moaenen?
Mpu BbIOGOpPE cpeacTBa NPOEKTUPOBAHUS UHOPMALIMOHHBIX U Kakune dakTopbl Hy>HO
aBTOMAaTM3NPOBAHHbIX CUCTEM HYXXHO YYNTbIBaTb TpeboBaHUA yunTbIiBaTh Npu Bbibope
46. | MPOEKTA, AOCTYMHbIE PECYPChI M HABbIKM KOMaHAb! IPOEKTUPOBLUMKOB. | CPEACTBA NPOEKTUPOBaHNS onKk-s >
NHMOPMaLMOHHbBIX U
aBTOMAaTU3NPOBaAHHbIX
cucrem?
MaTemaTtuyeckme Mogenu MoryT UCnonb3oBaThCa Anst Kakne nprmMmeHeHust umeroT
NPOrHO3NPOBaHWs, ONTUMU3aLUN 1 yNpaBneHns NHOPMaLMOHHBIMU mMaTtemMaTuyeckne Moaenv B
47. | n aBTOMaTU3MPOBaHHBIMWN CUCTEMaMW, a TaKKe ANd aHanmsa ux NHOPMALMOHHBIX U OriK-8 2
NpOV3BOANTENBHOCTU N HAAEXHOCTU. aBTOMAaTU3NPOBaAHHbIX
cucTemax
MprHUUNBI MOgEenMpoBaHNs BKIOYaT abcTparpoBaHue, MpyHUUNBI MOgENMPOBaHNS
ynpoLiueHve, dopManusauuio u aHanu3 Mogaernen cUcTeMm.
48. MopenupoBaHue SABNAETCA NPOLECCOM CO3[aHMs YNPOLLEHHOTo OrK-8 2
npeacTaBneHNs pearnbHON CUCTEMbI UK NpoLecca
CyLuecTByeT HECKOIbKO CMNOCODOOB NPeACTaBNEHNS MOAENEN CUCTEM, Knaccudukaums cnoco6os
BKIIOYasi CTPYKTYpHbIE MoAenu (Hanpumep, 6rok-cxembl 1 npencTaBneHns Moaenen
AvarpaMmbl KnaccoB), (pyHKLMOHanbHble Moaenu (Hanpuvep, cucTem
49. | gnarpaMmmMbl NOTOKOB AAHHbLIX U AnarpaMMbl NOCneaoBaTensHOCTH), Orl1K-8 2
BEPOSATHOCTHbIE MoAenu (Hanpumep, ceTu MNeTpu n uenn Mapkosa) n
mMaTemaTunyeckue mogenu (Hanpumep, guddepeHumnansHble
YPaBHEHMS U CTAaTUCTMYECKME Mogenn).
PaspaboTka anroputmoB cpmkcaummn n obpaboTkm pesynbLTaToB PaspaboTka anroputmoB
MOZENMPOBaHUSA CUCTEM BKMOYAET onpeaeneHne uenen dumkcaumm n o6paboTku
50. | MmogenupoBaHus, BbIGOp METPUK 1 nokasaTtenen adheKTUBHOCTH, pe3ynbTaToB OrK-8 2
aHanu3 pe3ynbTaToB U MPUHATME PELUEHNIA Ha OCHOBE MOMYYEHHbIX MOZENMPOBaHUSA CUCTEM
OaHHbIX.
MpuMepHbIN NepevYeHb TECTOBLIX 3afaHMN K MPOMEXYTOYHOM aTTecTauum
= X
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Yem otnuvatotca set u frozenset?
a) set HemaMeHsieMble MHOXeCTBa, frozenset — nsmeHsiemble
1. 5) 0) set uameHsiemble MHOXecCTBa, frozenset — HemameHsiemMble OnK-8 2
B) HWYEM He OTnnYaloTCs
r) set ABNseTCs NOAMHOXECTBOM MHOXecTBa frozenset
B 4yem otnuume cnuncka ot kopTexa?
a) Cnucok - U3SMEHsIEM, KOPTEX - HET
2. A 0) KopTex nameHsiem, CrncoK - HeT Orl1K-8 2
B) HeT oTnunumit, kpome 0Go3HaAYEHNS
r) B Python HeT NoHATUA KOpTEX
UTto HanevaTaeT cneayioLwmn koa?
for i in range(3):
ifi <1:
print(i)
else:
3. B print(i) OnK-8 2
break
a) 0
6) 01
B) 012
r) Hwudero He HanevaTaeT
Kakasi u3 nepeMeHHbIX B KOA€E NnokarnbHas, a kakas rnobanbHas?
4. r ) Or1K-8 2
def square(a, b):




s=a*b
return s
m = int(input('Beegute uncro: '))
n = int(input('Beegute uncrno: )
print(square(m,n))
a) s -rnobGanbHas, m - nokanbHas
0) s -rnobGanbHas, n - nokansHas
B) S, M - fnokarbHble, N - rmobarnsHas
r) s -nokanbHasi, m, n - rnoGanbHble

YTo BepHeT cpes ‘Python’[-2:]?

a) ‘'on'

5. A 6) Py OrK-8 2
B) 'th'
r) owwubka

Kakue 13 nepeuncrneHHbIX BbIpaXeHn co3aaayT CMCoK POBHO U3 TPeX aieMeHTOB?
a) list(range(3))

6. A 0) ‘asd'.split() OnkK-8 2

B) a=1,2,3

r) ‘'abc.split('"

YT10 Heobxoanmo f06aBUTbL Ha MeCcTe MPOMYLLEHHON CTPOKK, Yy4MTbIBas, YTO (PyHKUMSA mLleT
HaubornbLuee Ycno?
def find_max(nums):
max_num = float("-inf")
for num in nums:
if num > max_num:
# nponyLieHHas cTpoka Orl1K-8 2
return max_num
a) max_num = num
©) num =max_num
B) max_num+=1
r) _max_num +=num

Kakon 6ypneT pedynbTaT BbIMONHEHNS KOAa?
a=[1,2,3]
if a[2] < 3:

print(afa[1]])
else:
8. B print(a[1]) Or1K-8 2
a) 1
0) 2
B) 3
N 4

Yto BepHeT cpe3 'Python'[:]?
a) "

9. r 0) 'Pyth’ OriK-8 2

B) 'Pytho’

r) 'Python'

UT0 13 HUKENnepeUncreHHoro OTHOCUTCSA K KopTexam?
a) (1,2,3)

10. | A 6) {a:1,'b:2} OrK-8 2

B) [1,2,'s]

r) ‘st

MpumepHas cTpykTypa bunera

MuHucTepcTBO Hayku U Bbicluero obpasoBaHusa Poccuitickoin ®Pepepauun
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HanpasneHwne 09.03.02 «MHdopMaLMOHHbIE CUCTEMBI Y TEXHOMOMUM»

1. Onepatopsbl UMkna
2. Onepatopbl nepexoaa
CocraBun:
cTapLuMii npenogaBartenbs

YTBepxaato:
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(modnuce)
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3. MeToaunuyeckue maTepuansbl, onpeaensolimne npoueaypbl OLleHMBaHUSA 3HAaHUA, YMEHUN, HaBbIKOB U
(vnu) onbiTa BEeATENbLHOCTU, XapaKkTepu3yloLwue npouecc hgopMUpPoOBaHUS KOMNETeHL U

3.1. XapaktepucTtuyka npouenypbl TEKYLEN M NPOMEXYTOYHOMN aTTecTaumMm No AMCUUNnmnHe

Tabnuuya 5
MepuoanyHocTb M Buab! Cnocob y4yeTta
Ne HanmeHoBaHue cnoco6 npoBeaeHUs MeToabl MHANBMAYaNbHbIX
n/n | oueHo4YHOro cpeacTBa npoueaypsbl oLeHUBaHUA BbICTaBNACMBIX DOCTMKEHUN,
oLeHUBaHUA olieHok ob6yuyarowmxcs
1. |TectupoBaHue CMCTEMATUYECKM Ha BCEX |IKCMEPTHBbIN Mo naTubannbHon  |paboyasi KHUKKa
BMAaX 3aHSATUI Lwkane npenogasatens
/MUCBMEHHO U YCTHO
2. |MpomexyToyHas MO OKOHYaHWUM U3YYeHUs] |IKCMEePTHbIN Mo naTMbannbHOM  |3Kk3aMeHaLMoHHas
aTTecTauus — BOMpochl  |AUCUMMNAUHBI/ YCTHO U Lwkane BEOMOCTb, 3a4eTHast
3K3aMeHaUNOHHbIX NMNCbMEHHO KHUXKa
bunetos

3.2. Kputepuu u WKana oueHUBaHUA pe3ynbTaToB U3yYeHUs AUCLUUNIMHBI BO BPeMsl 3aHATUMN (TEeKyLuMin
KOHTPOJIb yCNeBaemMocTH)

KpuTepuu oueHKM 1 WKana oueHUBaHUA TecTa

Tabnuuya 6
Llikana oueHUBaHusA Kputepuu oueHku Kon-so
6annos
«OTNNYHO» 86-100% npaBuIbHbIX OTBETOB 71-100 6annos
«XopoLuo» 71-85% npaBubHbIX OTBETOB 41-70 6annos

«YpoeneTBoputenbHo» | 65-70% npaBuribHbIX OTBETOB 21-40 6annos

MeHee 65% npaBunbHbIX OTBETOB 0-20 6annos

«HeynosneTBoputensHO»

O6wwme KpuTepuun u WKana oueHUMBaHuA pe3ynbTaToB ANA AOoNyCKa K npome)KyTquoﬁ aTTecTauuu

Tabnuua 7

HanmeHoBaHuMe oLEeHOYHOro cpeacTBa BannbHasa wkana

1 | TecTtnpoBaHue 0-100 6annoBs

WUTtoro: 100 6annos

MakcumaneHoe konmyecTtBo OannoB 3a cemectp — 100. ObGy4vatowmiics OONyCKaeTcsl K 9K3aMeHy npu
ycnosun 51 n 6onee HabpaHHbIX 32 cemecTp Ganmnos.

3.3. KpMTepMM U WWKana oueHnBaHuA pe3ynbTaToB U3yHYeHUA AoUCUNNINHDbI Ha HpOME)KyTO‘-IHOﬁ aTTecTauuvu

OcHoBaHMeM [ANns onpefeneHnsl OLEHKM Ha 3K3aMeHax CMYyXWUT YpOBEHb OCBOEHMs oby4varwmmmncs
mMatepuana u hopMMpoBaHUS KOMMNETEHLMIA, NPEeAYCMOTPEHHbIX NMPOrpaMmmor y4ebHON OUCUUMIVHBI.

YcneBaemMocTb onpefensieTcs oueHkamu: 5 «OTNUYHO»; 4 «XOpoLo»; 3 «YyO4OBNEeTBOPUTENbHOY»; 2
«HeyOoBneTBOPUTENBLHOY.

OUEeHKY «OTIIMYHO» MoslydaeT obyyatoLwmninecs, OCBOMBLLWIA KOMMAETEHLMN ANCLUMNIINHBI HA BCEX dTanax ux
¢dopmmpoBaHms Ha 85-100 %, nokasaBLUMA BCECTOPOHHEE, CUCTEMAaTU4Yeckoe U rnybokoe 3HaHue y4ebHoro
matepuana, ymeHve cBo6OAHO BbINMOMHATH 3afaHus, NPeayCcMOTPEHHble paboyen MporpaMmon, YCBOUBLUWA
OCHOBHYIO M O3HAKOMIEHHbIW C [AOMOSHUTENBHOW NUTepaTypon, pekoMeHAoBaHHOW nporpammoin. Kak npaswuno,
OLEHKa «OTNIMYHO» BbICTaBMNseTCd 0b6y4aloWmMMCs, YCBOMBLLUMM B3aUMOCBS3b OCHOBHbIX MOMOXEHWUWA ydyebHown
ONCUMNIUHBI, HeoOxoauMMmbiX Ans npuobpeTtaemor npodeccun, NpPoOsIBUBLLUMM TBOPYECKME CMOCOBHOCTM B
NMOHUMaHWM, U3NOXEHUN U UCTNONBL30BaHNM y4ebHOro matepuana.

OLEHKY «XOpOoLUOo» 3acryxuBaeT obyyatoLMncs, OCBOMBLLNIA KOMMAETEHLUMN ANCLUMNIUHBI Ha BCEX dTanax
nx opmupoBaHusa Ha 71-84 %, obHapyXmBLUMA NOMHOE 3HaHWe y4ebHOro matepuana, yCrneLwlHo BbiNOMHSAOLWNA
npegycMoTpeHHble pabodert nporpaMMOn 3afaHusi, YCBOMBLUMI OCHOBHYK NUTepaTypy, PEKOMEHOOBAHHYIO B
nporpamme. Kak mnpaBumo, oOUEHKa «XOPOLUO» BbICTaBNAeTCcsa OOy4yallMMCs, MNPOAEMOHCTPMPOBABLUUM
cucTemMaTuyeckoe BrafgeHue maTtepuanoM AUCLMMNMWHBI, CMOCOGHBIM K MX CaMOCTOATENbHOMY MOMOMHEHUO U




obHOBNeHnto B xofe AanbHewnen ydyebHon paboTbl M MNpodeccUoHanbHOW AeATenbHOCTU, HO AONYCTUBLUUM
HecyLleCTBEHHble HETOYHOCTU B OTBETE.

OLeHKY «yooBneTBOPUTENbLHO» MonyvyaeT oby4varloLmMncs, OCBOMBLUUA KOMMNETEHLMU OUCLMNIIUHBI Ha
BCex aTanax mx opmmupoBaHus Ha 51-70 %, obHapyXMBLUMI 3HAHWE OCHOBHOro y4ebHoro matepuana B o6béme,
HeobxoouMOoM Ang AanbHenwen y4edbl n npeacTodien pabotel No Nnpodeccun, CNpasnstoLLNNCs C BbINONTHEHNEM
3afjaHun, npegycMOTPeHHbIX paboyvelrt nNporpaMmMmon, 3HAKOMbI C OCHOBHOW nUTepaTypon, peKoMeHOOBaHHON
nporpammoni. Kak npaBuno, oueHKa «yOOBMEeTBOPUTENbHO» BbICTaBNsAeTCA obydarowmmcs, AonyCTMBLUUM
MOrPELLIHOCTM B OTBETE Ha 9K3aMeHe WU MpU BbIMOMIHEHWMM 3K3aMEHaUMOHHbIX 3adaHui, Ho obnagawwum
HeoOXOAMMbIMU 3HAHWAMM A1 yCTpaHeHWsi o4 PYKOBOACTBOM NMpenofaBaTtens AonyLeHHbIX He4OYETOB.

OueHKka «HeyAoOBNEeTBOPUTENbHO» BbICTABMNseTCA OOy4alolemMycsi, OCBOMBLUEMY KOMMETEHLUU
OVCUMNIUHBI Ha BCeX 3dTanax ux PopMMpoBaHua mMeHee yem Ha 51%, obHapyxuslemy npobenbl B 3HaAHUAX
OCHOBHOro y4yebHoro matepuana, AonyCTUBLUEMY MpUHLUMNMAnNbHbIE OWNOKA B BbINOMHEHUW MPenyCMOTPEHHbIX
pabouyen nporpaMmmon 3agaHun.

LLikana oueHnBaHNA pe3ynbTaToB

Tabnuuya 8
MpoueHTHas wkana OueHka B cMcTeMe «HeyaAoBNeTBOPUTENLHO — YAOBNETBOPUTENbLHO —
(Npu ee ncnonb3oBaHWK) XOPOLUO — OTSINYHO»
0-50% HeypoBneTBopuTEnsHO
51-70% Y[0BNeTBOpPUTESIbHO
71-84% XopoLio
85-100% OTnnyHo




MpunoxeHune 2

YTBEPXXOAKO
Oupektop domnunana ProQyY BO «CamlMY»
B . benebee Pecnybnuku bawkoptocTaH

J1.M. NhaxopgoBa
« » 20 .

[ ononHeHnA N N3MeHeHus K pa60'~|e17| nporpammMme AuCcumMniinHbI (Mo.qynﬂ)

B1.0.02.05 «A3bIku n meToAbI NporpaMMmpoBaHUS»

no HanpaeneHuto noarotoBku (cneumanbHoctn) 09.03.02 «WHdOpmMauMOHHbIE CUCTEMBI U TEXHOMOTMM» MO
HanpasneHHoCcTW (Mpodunio) NoAroToBKN «MHMOPMaLMOHHbIE CUCTEMbI U TEXHONOMUN»
Ha 20__/20__ y4eOHbIN rog

B paGouyto NnporpaMmMy BHOCATCA criefyloLume 3MeHeHus:

Pa3paboTynk JONOMHEHUN U NU3MEHEHWIA:

(BOMKHOCTb, CTENEHb, YYEHOe 3BaHNE) (nognuce) (PN0)

JlononHeHns n nsMeHeHns paccMoTpeHbl 1 ofobpeHbl Ha 3aceaaHun kadeaps! « » 20 r.,
npotokon Ne

3asefyoLmi kadpenpon

(cTeneHb, 3BaHNe, NOANUCH) (®N0)



MpunoxeHwne 3
AHHOTauusa pabo4en nporpaMmMbl AUCLUNIUHBI

B1.0.02.05 «A3bIku n meToabl NpOrpaMMmpoOBaHUSA»

Kop v HanpaBneHue NoAroToBKu

(cneumnanbHOCTDL)
HanpaBneHHoCTb (Nnpocdmnb)
Keanudukaumua

®dopma oby4yeHus

Noa Hayana noaroToBKU
Bbinyckarowasn kaceapa
Kadeapa-paspaboTumk

O61bem AgMcunnnuHbI, 4. / 3.e.

09.03.02 UHdbopMaLMOHHbIE CUCTEMbI U TEXHOJIOTUU

UHdopMaLMOHHbIE CUCTEMbI U TEXHONOINMU

6akanaBp

3a04Hasn

2022

MH)KeHeprIe TeXHOJ1ormu

MH)KeHeprIe TexXHOoJNiormmn

25217

dPopma KOHTpOnA (NpoMexyTo4vHas

aTTeCTaLIMH) JK3aMeH, 3K3aMeH
Yac. | Nek. Na6. MpakTnu.
Kypc 3.e: 3aH., 3aH., 3aH., KCP CPC KoHTponb | ®opma KOHTpons
yac. yac. yac.
1 1441 4 6 6 - 4 119 9 aK3aMeH
2 108 /3 6 6 - 3 84 9 3K3aMeH
NToro 25217 12 12 - 7 203 18 9K3aMeH, 9K3aMeH

YHuBepcanbHble KOMMNEeTEHUUN:

He NpeaAyCMOTpPEHbI y‘-leﬁHbIM naaHoOM

O6wenpodeccnoHanbHbie KOMNETEHLUN:

OllK-2 CnocobeH NoHMMaThb NPUHLMIBI paboTbl COBPEMEHHBIX MHOPMALIMOHHBIX TEXHOMOTNI U NPOrPaMMHbIX CPEACTB,
B TOM YMCrne OTe4eCTBEHHOro NPOM3BOACTBA, M UCMONb30BaTh MX NPU peLUeHnW 3aday NpodeccrmoHanbHom
AEeATEenbLHOCTU

OrnkK-2.1 Mcnonb3yeT 1 noHMMaeT NpyHUMMbLl paboTbl MHPOPMALMOHHBIX TEXHONOMMIA U NPOrpamMMHbIX CPeAcTB Npu
pelleHnn 3agad B cpepe MHPOPMAaLMOHHBLIX CUCTEM U TEXHOSTOTUI

OrK-2.2 [MpumeHseT coBpeMeHHble MHPOPMAaLMOHHbIE TEXHOMOMMM U NPOrpaMMHbIE CPEACTBA OTEYECTBEHHOMO
npou3BoACTBa Npu pelleHnn 3agad B cpepe MHPOPMAaLMOHHbBIX CUCTEM M TEXHOMOTUM

OlK-6 CnocobeH pa3spabaTtbiBaTb anropMTMbl U MPOrpaMmbl, MPUrogHbIE ANs MPaKTUYECKOro NpUMEHeHNs B obnactu
VMH(OPMALMOHHBIX CUCTEM U TEXHOIOTUN

OlK-6.1 PaspabatbiBaeT anroputmMbl U NporpaMMbl, NPUrogHble Ans NPakTUYecKoro NpUMeHeHnst

OlK-6.2 OcyLyecTBNsieT 0TNagKy U TeCTMpoBaH/e NporpamMmHoro obecneyeHus

Or1K-6.3 Bepget n ncnonb3yet 6a3bl 4aHHLIX U MHOPMALMOHHbBIE XpaHUnLa

OrlK-8 CnocobeH NpuMeHATbL MaTeMaTnyeckme MOAENn, METOAbI M CPEACTBA NPOEKTUPOBaHNS MHAOPMALIMOHHBIX 1
aBTOMaTM3NPOBAHHbIX CUCTEM

OrK-8.1 PaspabatbiBaeT maTtemaTMyeckne U UMMTaLMOHHbIE MOAENW NpoLeccoB B cdepe MHAOPMaLMOHHbBIX CUCTEM 1

TEXHOMNOTNN

MpodeccrmoHanbHbie KOMMNETEHUUN:

He NpeAyCMOTPeHbl y4eOHbIM Ny1IaHOM

CopepxaHve OWUCUMNIMHBI OXBaTbIBAa€T KPYr BOMPOCOB, CBS3aHHbIX C (DOPMUPOBAHUEM Y CTYAEHTOB
HaBbIKOB MPOrpaMMMPOBaHMsS Ha A3blkax BbICOKOTO YPOBHS AJsl pelleHus 3agad no paspaboTke anroputmos, 6a3
JAaHHbIX U NporpaMM C NocrieayloLen nx oTrnaakon.

I'Ipenop,aBaHme oncumninuHbl npegycmMmatpuBaeT crniegyruine ¢)0pr| opraHmnsauumn yqe6Horo npouecca:
nekuuu, na6opaToprle 3aHATUA, CaMOCTOATENIbHAaA pa60Ta CTyAeHTa.

Mporpammon AMCuUMNAnHBI NPeAYCMOTPEHbI Creayowme BUabl KOHTPOMS: TEKYLLUA KOHTPOSb YCNeBaemMoCTh
B (hopme TeCTnpoBaHNSA N NPOMEXYTOUHbIA KOHTPOSb B dOpMe 3K3aMeHa.




