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1. KpaTkasi XxapakTepuCcTHKA JUCHUTIMHBI (MOYJ151)

Pa6ouas nporpamMma nuciuruiiabl (Moayns) «OcHoBbI Python» coctaBneHa B COOTBETCTBUU
¢ (emepabHBIM TOCYIAapCTBEHHBIM O0Opa30BaTEIbHBIM CTAHIAPTOM BBICHIET0 00pa3oBaHUS —
maructpatypa no cnenuaibHocT 02.04.01 MatemaTHka M KOMIBIOTEPHBIE HAayKd, MPOQHIb
[IponykToBas aHaIUTHKA, YTBEP)KIEHHBIM MpUKa3oM MUHUCTEpCTBA HAyKH M BBICIIETO
obpa3zoBanus Poccuiickoit @enepanuu Ne 810 ot 23.08.2017 roxa.

Uzyuenue nucuurnaunbl (Moayns) «OcHoBbl Python» momoraer cTyJaeHTaM OCBOUTH OJIUH
U3 CaMbIX MOMYJSPHBIX U YHUBEPCATBHBIX SI3bIKOB IIPOTPAMMUPOBAHUS, ITUPOKO UCTIOIB3YEMbBIX
B Hayke, OuszHece u IT-unmyctpum. OcBoenue ocHoB Python mno3Bonser »ddexTuBHO
AaBTOMATH3UPOBATh 33Jauy, aHAJIM3UPOBATh JTAHHBIE U CO37aBaTh IPOTPAMMHBIE POIYKTHI, YTO
3HAYUTENIbHO pacIIUpsieT MpodecCHOHaTbHbIE BO3ZMOKHOCTH.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosimas nucnumimHa (MOyJb) BKIIOYCHA B YICOHBIH IIJ1aH 1O MPOTrPaMMe TIOITOTOBKU
maructpatypsl mo HampaBieHutro 02.04.01 MaremaTuka M KOMIBIOTEpPHBIE HAyKH, Mpoduin
[TpoxykTOBast aHATMTHKA U BXOAMUT B 00s13aTeNbHYIO YacTh biioka 1.

Jucnunnuna (Monyne) usydaercs Ha 1 kypce B 1 cemectpe, mpoBoauTcs B popmare OHIaiH-

Kypca.

Hesab u3yyeHus TUCHMILIMHBI (Moay.Js): GopMupoBanue (QyHIaMEHTAIbHBIX 3HAHUN H
HaBBIKOB IporpaMMupoBaHus Ha Python, mo3Bosnsiomux cryieHTaMm pemaTbh 0a30Bble 337a4M C
UCTIOJIB30BaHUEM KOJUICKINH, (DYHKIMIA U 00bEKTHO-OPUEHTHPOBAHHOTO TTOAX0/1a, O0eCTIeYrBast
KAuECTBEHHBIN U MOJAECPKUBACMBIN KOJI.

3agauu u3yyeHus: AMCUUIIHHBI (MOAYJIfA):

— OCBOUTb TeOpeTHUecKue 0cHOBHI Python;
— TNPUOOPECTH MPAKTUYECKUE HABBIKU PaOOThI C JAHHBIMU U (DYHKIUSAMU;
— OCBOUTH 00pabOTKy OIINOOK U 0OBEKTHO-OPUEHTUPOBAHHOE IPOTPAMMUPOBAHUE;
— Ppa3BUTh HABBIKU peaJIM3allii MPOrpaMM U OpraHU3alluH KOJa;
— MPUMEHATH PUHLUIIBI ATTOPUTMH3ALIMU U KaUe€CTBEHHOH pa3paboTKH.
B pe3yabTare 0cBOCHUS IUCHUILIMHBI (MOYJIfA) 00YYAKOIUMIACS T0JIKEH:
3Hamy:
— OCHOBHBIE ITPUHIIUIIBI Pa0OTHI C IEPEMEHHBIMH U UX THIIaMHU B Python;
— apudmeTndeckue 1 JOrMyeckre ornepamnnuu, iX CHHTaKCUC U IPUMEHEHHE;
— MNOHATHE (YHKIUI, UX HA3HAUYEHUE U CUHTAKCUC OOBSBIICHHUS;
— OCHOBHBIE KOJUIeKIIMU B Python: cTpoku, ciucku, cioBapu, MHOKECTBA U KOPTEXH;
— MPUHLUIBI pabOTHI ¢ (paiiaaMu: YTeHHUe, 3aMuch, paboTa ¢ TEKCTOBBIMU (halinamu;
— 00acTu BUAMMOCTH MEPEMEHHBIX B KOHTEKCTE (DYHKIMNA U MOAYJIEH;
— pasnu4Ms MEeXKIYy IPOLEAYPHBIM U 00BEKTHO-OPUEHTUPOBAHHBIM MOAXO0/IaMHU.
ymemo:
— HCHOJb30BaTh BCTPOECHHBIE METOJBI M ONepanuud Ais paboTbl CO CTPOKAaMH,
CIIUCKaMHU, CIIOBapsIMU, MHOKECTBAMU M KOPTEKaMH;
— MHcaTh W BbI3bIBaTh (PYHKUIMHU, BKIOYass (YHKIMH C MapamMeTpamMu M BO3BPAaTOM
3HAYECHUH,
— oOpaOaTbiBaTh (hailibl: OTKpHIBaTh, YWTaTh, 3aMMCHIBATh JAaHHBIE M YIPaBISATH
daitnamu yepe3 MeHeKephl KoHTekceTa (with);
— BBINOJHATE 0Aa30BYI0 OTJIAAKY KOJa U MCII0JIb30BaTh PEKOMEHJAIIMY 110 HAIIMCAHUIO
YUTAEMOT'0 U MOAIEP)KUBAEMOT0 KOJa;
— CO3J1aBaTh Cpe3bl A CTPOK M CIMCKOB, MCIOJIb30BaThb UTEPALMU U LUKIBI IS
paboTHI C KOJIIEKIIUSIMU;
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UCIIOJIb30BATh OCHOBHBIC KOHCTPYKIIMH Python ams 06pabotku ommbok (try-except);
OIIpeeTsATh COOCTBEHHBIE KIIACChl, CO3/[aBaTh JK3EMIUIIPhl OOBEKTOB, MUCAThH
METO/bI KJIacCa U UCIIONIb30BaTh __ init  JIJIsl MHUIMATIH3AMHA O0BEKTOB.

eénaoemsp:

HaBBIKAMH{ peaTH3aluK IPOTPaMM JUIS peIIeHNs 3a1a4 0a30BOT0 YPOBHS CIIOKHOCTH
C MCIIOJIb30BAaHUEM KOJUIEKIIMN U (PYHKITHA;

HABBIKAMU OpraHU3allMd KOJla B HEOOJBIINE MOJIYJH, WUCIONB3Yysd (PYHKIUH JUIS
CTPYKTYPHPOBAHHS IPOTPAMMBI,

HaBBIKAM{ aBTOMAaTH3alUU 00pabOTKU TaHHBIX U3 (HailsIoB;

HaBbIKaMH 3()(EKTUBHOTO MCIOIB30BaHMS KOJUICKIIMHU JUISl XpaHEHUs] 1 00paboTKu
JAHHBIX

HaBbIKaMU MIPUMCHCHUA 0a30BBIX MMPUHIUIIOB AJITOPUTMHU3AIMU ITPHU PCUHICHUH 3a/1a4
(Harmpumep, paboTa ¢ OCIEN0BATENBHOCTIMY, IOUCK, COPTUPOBKA);

HaBbIKaMU pa3pabOTKU peLIeHUH, COOTBETCTBYIOIUX TPEOOBaHUAM K KaUe€CTBY Kojia
(PEP 8);

HaBBIKAM{ peasIM3alMy IPOrpaMM B 0O BEKTHO-OPUEHTUPOBAHHOM MapanurMe.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUsA

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOCHHS IUCIHHILIMHBI (MOIYJsS) IpH
MIPOBEJCHUH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YJarOIIUXCS ¢ IEAArOTHYeCKUMU

paboTHHKaMu YHUBEPCUTETA U B (POPME CAMOCTOSATEIILHOM PabOThl 00YJAIOIIUXCSL:

Komnerenuus

Conep:xanue
KOMIIETCHIINHU

HNuauxkarop
KOMIIeTeHIUH

IlepeyeHpb MIAHNPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
JucHMIJInHE (MOIYJIIO)

OIIK-3.

Cnoco0OeH caMOCTOSITENBHO
C03/1aBaTh IIPHUKIIAIHBIC
MpOrpaMMHBIE CPEACTBA Ha
OCHOBE COBPEMCHHBIX
WH()OPMAITHOHHBIX
TEXHOJIOTHI U CETEBBIX
PECYPCOB, B TOM YHUCIIC
OTEYECTBEHHOT'O
MIPOU3BO/ICTBA

OIIK-3.1.

3HaeT OCHOBHBIE PUHIUIIBI
MIPOTPaMMHUPOBAHUS, APXUTEKTYPHI
MPOTPaMMHOI0 00eCTICUeHUS U
COBpPEMEHHBIE SI3BIKU
MIPOTPaMMHUPOBAHUS, a TAKKE
0COOCHHOCTH OTE€UECTBEHHBIX
UHQOPMAIIMOHHBIX TEXHOJIOTHH 1
CETEeBBIX PECYPCOB

OIIK-3.2.

YMeer pazpabaTbIBaTh NPUKIATHbIE
IIpOrpaMMHBIE CPECTBA, UCTIOIB3YS
COBpEMEHHBIE HHCTPYMEHTHI U
TEXHOJIOTHH, a TAK)KE
HHTETPUPOBATh UX C CETEBBIMU
pecypcamu Juid pereHus
KOHKPETHBIX 33734

OIIK-3.3.

Nmeet npakTUYECKUNA OTIBIT
pa3pabOTKH MPOrpaMMHBIX CPEJICTB,
HCIIOJIBb3YCMBIX IIPU ITOCTPOCHUU
MaTeMaTHYECKUX MOAEJIEH B
€CTECTBEHHBIX HAyKax

[K-6.

CrniocoOeH pa3pabaThiBaTh
MporpaMMHoOe o0ecreueHne
JUTSL PETIICHUS] TPUKIIAHBIX
3aja4 B chepe
MPOAYKTOBOMN aHAJIUTUKHU

I1K-6.1.

3HaeT OCHOBHBIE SI3BIKU
IIPOTPaMMUPOBAHUS, METOBI
pa3pabOTKH MPOrpaMMHOTO
o0ecrieyeHus, a Tak)Ke MPHHIHIIBL
IIPOCKTUPOBAHUSA U APXUTEKTYPBI
MPOTPAaMMHBIX CHCTEM,
MPUMEHSEMBIX B TIPOIYKTOBOM
AHAJIUTUKEC

[1K-6.2.

YMeeT aHanu3upoBaTh NPUKJIAHbIE
3aJa4uu, pa3pabaThIBaTh AITOPUTMBI
U peajn30BhIBAaTh UX B BUJIE
MIPOTPAMMHOTO O0CCTICYCHHSI,
HCIIOJIB3Ys] COBPEMEHHBIE
WHCTPYMEHTHI U TEXHOJIOTHH,
TaK)Ke MPOBOJUTH TECTHPOBAHNE U
OTJI/IKy CO3/IaHHBIX PEIICHUI

I1K-6.3.

HNmeet npakTUYECKU OMBIT
pa3paboTKu MPOTrpaMMHOTO
oOecrnedeHus B paMKax peabHbIX
MIPOEKTOB, BKJIFOYAsl y4acTHE B
KOMaH/1ax, Ijie ObLIM YCIEITHO
peanu30BaHbl PEIICHUS JIJIs
KOHKPETHBIX MTPHUKJIATHBIX 3314
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3. Temaruueckuii njiax

Ne TpynoeMKoCTh, aKagTeMU4ecKHe Yachl
HanmenoBanue TKY
n/n Ounas ¢popma .
PAIETA IMCIHILTHHLL AynutopHasi paboTa CamocTrost (rexyumi
(Monys) Jexkmun | Konc K ROHTPOITH
yabTAIl OHTPOJIb TeABHAS | v opepaemoct)
101 padora
1 | Cunrakcuc u 6a30BbIC 1 4 Jlomarinee
KOHCTPYKITHH 3a/IaHAe
2 | Llukiiel 1 ypaBiieHHE 1 4 Jomarraee
ITOTOKOM HMCIIOJTHCHHS 3a/1aHKe
KonTponbhas
pabora
3 | CTpyKTYypHI TaHHBIX 2 4 Jomarraee
3aJ1aHue
4 | Oynkuu 1 obnactu 2 4 Jomarrnee
BHJIUMOCTH 3a/1aHAE
Kontponpnas
pabora
5 | Pabora ¢ daiimamu u 2 4 Jomarraee
00paboTKa OMUO0K 3aJaHNE
Kontponpnas
pabora
6 | OcHOBBI OOBEKTHO- 2 4 JloMaraee
OPHEHTHPOBAHHOTO 3a/1aHAe
NIPOrPaMMUPOBAHUS ITpoekT
3auem 4
Hmozo: 10 4 24
O6vem oucuyuniunbl 38
(mooynsa) (6 ax. u.)
Oovem oucyunaunvl (Mo0ys) 1
(6 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOTYJI5)
Nen/mm HaunMeHoBaHue pa3jeJia IUCHUILIHHBI Coaep:xanue TUCHUILTHHBI (MOYJsl) O TeMaM

(MoayJis)

1 Cunrakcuc u 6a30Bble KOHCTPYKITHH OCHOBBI CHHTAKCHCA M THITbI TAHHBIX
Y c10BHBIE KOHCTPYKLIUU
2 [{uKJIBI U yIIpaBJIeHHE OTOKOM MCIIOJTHEHUS Hukner: for u while
3 CTpyKTYpbI JaHHBIX CrucKH, KOPTEKU U CTPOKU
CroBapy 1 MHOXECTBA
4 OyHKIMH ¥ 007aCTH BHJIUMOCTH OyHKIMH U 00JaCTH BUJIMMOCTH
5 Pabota c daiinamu 1 00paboTKa OMKO0K Pabora ¢ daiinamu 1 00paboTKa OmKO0K
6 OCHOBBI 00BEKTHO-OPHEHTHPOBAHHOTO OOBEKTHO-OPUEHTUPOBAHHOE IPOTPAMMHUPOBAHHUE

HPOrpaMMUPOBAHMS
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcuTter  pacrnonaraeT  MOJHBIM ~ HAOOpOM  JIMIIEH3MOHHOIO U CBOOOJHO
pacIpoCTpaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IIPOU3BOJICTBA.

Kaxnplii cTyneHT B TedeHHe BCEero IMepuoAa OOydeHHUs IOoJIydaeT HHIMBUAYaJlbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIISAIOT
BO3MOXHOCTH JIOCTYIIa K pecypcaM 3 J000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 3a €r0 MpeIeIaMHu.

CrynentaMm o0ecriedeH yJaJIeHHBIH JIOCTYIl K COBPEMEHHBIM MPO(pecCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Ocnognasa numepamypa:

1. busnu, /1. Python. McuepnbiBaroiiee pyKOBOJACTBO : MpPaKTUYECKOe PyKoBOACTBO / Jl.
buzmu. - Cankr-IletepOypr : [Tutep, 2023. - 368 c. - ([l mpodeccronanon). - ISBN 978-5-4461-
1956-1. - Tekcrt : anexkrpounsiid. - URL: https://znanium.com/catalog/product/2123386.

2. SBopcku, M. Python. Jlydime npakTUKU 1 HHCTPYMEHTHI : MPAKTUYECKOE PYKOBOJICTBO
/ M. SIBopcku, T. 3uane. - Cankr-IletepOypr : IMutep, 2021. - 560 c. - (Cepust «bubamoreka
nporpammuctay). - ISBN 978-5-4461-1589-1. - Tekcr : osaekrponHwid. - URL:
https://znanium.com/catalog/product/1739603.

Jlonoanumenshasn numepamypa:

1. Yepusimes, C. A. OcHoBbl nporpammupoBanus Ha Python : yueOuuk mist By3os / C. A.
Yepusblmes. — 2-e u31., nepepad. u gomn. — Mocksa : M3natensctBo KOpaiit, 2025. — 349 ¢. —
(Boiciiee  o6pazoBanme). — ISBN 978-5-534-17139-6. — TekcT : dJ€KTPOHHBIA //
O6pasoBarenbHas wiatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/567821.

2. Hucuan, H. Python — 310 ipocTo. [TomaroBoe pykoBoCTBO IO MPOTrPAMMHPOBAHHIO H
aHau3y JaHHBIX @ MpakTudeckoe pykoBojactBo / H. Hucuan. - Canxrt-IletepOypr : BXB-
[TerepOypr, 2022. - 416 c. - ISBN 978-5-9775-6849-4. - Tekct : smextpoHHbIii. - URL:
https://znanium.ru/catalog/product/2139457.

6. MaTepuajabHO-TEXHHYECKOe ofecreyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JIEMCTBYIOIINM MTPOTHBOIIOKAPHBIM TPaBUJIaM U HOPMaM M 00ECTIeYHBAIOIIEH IPOBEIEHUE BCEX
BUJOB JUCUUIUIMHAPHOW W MEXAUCHUIUIMHAPHONW TOATOTOBKM, IMPAKTHYECKOW U Hay4yHO-
HCCJIEIOBATENBCKOM paboT 00ydaromuxcsl, MPe1yCMOTPEHHBIX YU€OHBIM MJIAHOM.

[TomerieHus1, KOTOpbIE MPEACTABIAIOT COO0M yueOHbIE ayIUTOPUH ISl TPOBEICHUS 3aHATHH
JEKIIMOHHOTO  THUIMA, 3aHATHH CEMHHAapCKOro (MPaKTUYEeCKOTO) THIIA, TPYIIOBBIX H
WH/IMBUYAJIbHBIX KOHCYJIBTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MIOMEIICHUS IS CAMOCTOSATENBHON paObOTHl M TOMEIICHUS ISl XpaHEHHS U MPO(UITAKTHIECKOTO
oOciy>kuBaHus yueOHOro ob6opynoBanus. [loMemmeHuss yKoMIIJIeKTOBaHbI ClIEHUAIN3UPOBAHHOM
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOYy4YEHUs, CIYyXKallUMU JJIsl MpeACTaBleHUsl y4eOHOI
uHpopManuu OOJIBIION ayTUTOPUH.

N3yuenne aucumInHbl (MOIyIs) 00eCieYMBaeTCs B YICOHBIX ayTUTOPUSIX, OCHAIIICHHBIX

— CTOJIAMU | CTYJIbSIMH;

— KOMIIBFOTEPHOM TEXHUKOW;

— MEXaHMYECKUMH KaIIbKYIISITOPaAMH;

— CIeLMANM3UPOBAHHBIM 000PYAOBaHHEM, BKIIIOYasl JEMOHCTPALIMOHHOE 000pyI0BaHHUE.

[TomereHust 151 CAaMOCTOSITEIIBHON pabOThl 00YJaIONMIUXCsl, B TOM YKCIIE TPUCTIOCOOICHHBIC
JUI WCHOJb30BAHUS WHBAJTUAAMHU M JUIAMHU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 30POBBS,
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https://znanium.com/catalog/product/2123386
https://znanium.com/catalog/product/1739603
https://urait.ru/bcode/567821
https://znanium.ru/catalog/product/2139457

OCHAIIIEHbl KOMIBIOTEPHON TEXHHMKON C BO3MOYKHOCTBIO HOJKIIOUEHHsS K ceTn «/HTepHeT» u
o0ecrieyeHHeM  JIOCTyNa B OJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyyaromuMcesl IPENOCTaBIAETCA JOCTYIl (B TOM 4YHCIE YJAIEHHBIN) K pecypcam
MH(POPMALIMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTH «VHTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCJI€ AIEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JAHHBIX 1 UH(OPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HanmeHoBanue nopraJa (u31aHus, Kypca, 10KyMeHTAa) Cceblika
1 | Karacrpodsl, cTuxuiinbie O€ICTBUS, aBapUH, STTHICMUH. http://www.disasters.chat.ru
CosHeYHast 1 TeOMarHUTHAS aKTHBHOCTb. /€3KeTHEBHBIN 0030p
2 | Karamnor no 6e30macHOCTH KU3HEACITEIbHOCTH http://www.eun.chat.ru
3 | Hayunast anexkrponnas ubnuoreka elibrary.ru 6ubimorexa https://elibrary.ru/defaultx.asp
4 | baza manubix g | T-crienuanuctos https://habr.com
5 | ba3a maunbix ScienceDirect https://www.sciencedirect.com
6 | OdunuansHelii caliT MUHHCTEPCTBA HAYKH M BBICIIIETO https://minobrnauki.gov.ru/
obpazoBanus Poccuiickoit @enepanyn
7 | ®enepanbubiii mopTan «Poccuiickoe odopa3oBanue” https://www.edu.ru/
8 | Mudopmanmonnas cucrema "EnnHoe 0KHO A0CTyma K http://window.edu.ru/
00pazoBaTeabHBIM pecypcam”
9 | Exunas KoluteKnus MU(POBEIX 00pa3oBaTeNbHEIX PECYPCOB http://school-collection.edu.ru/
10 | depepanbHbIi HEHTP HHPOPMAIIMOHHO - 00Pa30BaTEIbHBIX http://fcior.edu.ru/
pecypcoB

[lepeueHr WH(DOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa3zoBaTeNbHOrO MpoIiecca 1Mo AUCIUTUIINHE (MOIYJI0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccHoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaLMOHHbBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe
OnepanuoHHbIE CHCTEMbI:
Microsoft Imagine (Windows Client, | 3apybexHoe JIMICH3UOHHOE
Server)
Bpay3zepbi:
Slunexc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apy0exHOoe cBOOOJIHO pacrpocTpaHsieMoe
OducHble NPUITOKEHUSI:
Microsoft Imagine (Visio, OneNote) | 3apyOexxHOe JIMLIEH3UOHHOE
TeXstudio 3apyOekHOe cBOOOJIHO pacnpocTpaHsieMoe
Adobe Acrobat Reader 3apy0exHOe cBOOOJIHO pacrpocTpaHsIeMoe
IMporpammHoe obecneveHue sl IVIAHNPOBAHHUS M YUeTa BpeMeHH:
Toggle app | sapy6exHoe | cBOGOIHO pacmpocTpaHsiemMoe
CucTeMBbl YIPaBJIeHHs] TPOEKTAMM:
Microsoft Imagine (Project) | sapy6exHoe | muuensuonnoe
CucreMbl ynpapJjeHusi 6a3aMu JaHHbIX:
Microsoft Imagine (SQL Server) | 3apy6exnoe | nuuensuonHOE
Cucremsbl pe3epsHoro konuposanmns (backup):
Acronis Backup Advanced for 3apyOexHoe JMLIEH3UOHHOE
HyperV
CrnipaBoYHO-NIPaBOBbIE CHCTEMBI:
Koncynprantllintoc: cipaBouHO- OTEUECTBEHHOE JMIEH3UOHHOE
paBOBasi CUCTEMa
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http://www.disasters.chat.ru/
http://www.eun.chat.ru/
https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

CpencrBa aHTMBMPYCHOM 3aILMTHI:

Kaspersky Endpoint Security ms OTEYECTBEHHOE JMILEH3UOHHOE

ousneca CrammapTHeIid RuUssian

Edition

IlakeThl NPOrpaMMHBIX CPeICTB M OHOJTHOTEK:

AutoPsy 3apyOekHOe CBOOOJTHO pacIpoCTpaHsIEMOe
Interactive Disassembler (IDA) 3apy0exHOoe CcBOOOHO pacIpOCTPAHIEMOE
Cucremsbl ynpapieHusi onéanorpaguyeckoil HHpopManmeii:

Zotero | 3apy6exHoe | cBoBOIHO pacmpocTpansiemMoe
CepBHCBI B CJTYXKOBI:

Bind 3apy0exHOoe CcBOOOHO pacIpOCTPAHIEMOE
Docker 3apyOeKHOe CBOOOJTHO pacIpoCTpaHsIeMOe

7. MeToauyeckue U OLIEHOYHbIE MATEePUAJIbI
MeToanyeckue yKazaHHus I 00y4aOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B mpouecce m3yuenust aucuuiuimHbl (Moxyinsi) «OcHoBel Python» B pamkax Tekymiero
KOHTPOJISl YCIEBAEMOCTH HCIOJb3YIOTCS TAaKHE BMJbl yuyeOHOH paboThl, KaKk KOHCYJIbTallUH,
KOHTPOJIbHBIE pAaOOTHI, JOMAIIHKUE 3aJaHUs, IPOEKT, a TAK)KE Pa3INUHbIC BUAbI CAMOCTOATEIbHON
paboThl OOydarolmuxcs IO 33JaHUIO IPENojaBaTelis, HalpaBiICHHbIE HAa Pa3BUTHE HABBIKOB
npoeCCHOHATBHON JIEKCHKH, 3aKpEIUICHHE MPAaKTUYECKUX MPO(ECCHOHATBHBIX KOMIIETEHIIHIH,
HOOILPEHNE UHUIATHB.

Koucynomayuu — CTpyKTYpUpOBaHHBIE BCTpEYM, Ha KOTOPBIX IpernojaBaTesin
MPEIOCTABISAIOT WHANBUAYAIbHYIO WA TPYNIOBYIO MOMOIIb B OCBOEHUHU Y4eOHOIO Marepuaia,
00CyXJIEHUHU BOIIPOCOB U PELIEHUH MTPOOIJIEM, BO3HUKAIOIIUX B Mpoliecce 00ydeHus.

KoHcynbTanmm MOryT BKIIIOUATh Pa3bsICHEHUE CIIOKHBIX TEM, OJITOTOBKY K K3aMeHaM 1
MTOMOIIIb B BBITMIOJTHEHUHU TTPOCKTHBIX PabOT, 4TO CLIOCOOCTBYET OoJiee ri1y00KOMY MOHUMAaHHUIO
MpeaAMeTa U YIYUYIIeHUIO aKaIeMUUECKOW YCIIEBAEMOCTH.

Jlomawnee 3a0anue — HabOPp 3a/1a4 MO TEMaM HEJICIIH.

[Ipu pabGore Hax JOMAIIHUMHM 33/aHUSIMM  BaXHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSIMU U CPOKaMH BBINOJIHEHUs. PekoMeHyeTcss pa3douBaTh 3aJaHUs Ha 3Tarmbl, YTOObI
n30exaTh MEperpy3ku W Jydlle yCBOMTh MaTepHuai. Mcmonb3oBaTh pa3nuyHble HUCTOYHUKU
uH(popMalny, BKIOYas yaeOHUKU U OHJIaH-peCcypcChl, AJis 0ojee rIyOOKOro MOHMMaHUSI TEMBI.

Konmponvnasa paboma — nucbMenHas padota ¢ HaOOpOM 3a/1a4, KOTOPbIE HY>)KHO PELIUTh 3a
OTpaHUYEHHOE BpeMSI.

Llenb KOHTPOJIBHON PaOOTHI — MOTYYUThH CIIEUAIBHBIE 3HAHUS MO OJHOM MM HECKOJIBKHM
TeMaM JHUCUUILUIMHBI U MPOIEMOHCTPUPOBATH HABBIKU X MPAKTUYECKOT0 IPUMEHEHUS.

Ilpoexm — wuccnenoBatenbckas paboTa MO JUCHMILIMHE (MOIYJII0) M TpPE3CHTAIUs
pe3yIbTaTOB.

J1s1 yCTIIENIHOM MOATOTOBKHU K MPOEKTY PEKOMEHIYETCS: YSTKO ONPEIEIIUTD SN U 3a1a4K
NPOEKTA; COCTABUTH IJIaH Pa0bOTHI, pa30MB MPOEKT Ha ATAIbI C YKa3aHUEM CPOKOB BBITIOJHEHHUS
KaXJIOTO U3 HUX; UCIOJIb30BaTh Pa3HOOOpa3HbIe CTOUHUKU MH(DOPMAIIMH U HMHCTPYMEHTBI IS
HCCICI0OBaHUs TEMBI, perynﬂpHo HpOBepHTB nporpecc U BHOCHUTDH KOppeKTI/IBI)I B IIJIaH, €CJIU 3TO
HEOOXOIUMO.

Camocmosmenvruass paboma — paboTa CTYJEHTOB, HANpaBlieHHass Ha YIIIyOJIEHHOE
U3y4eHHE OTJCIBHBIX TEM M BOIPOCOB YUeOHOW JUCIUIUIMHBI (MOIYIIS).

B nporniecce camocToATenbHON pabOThI CTYJACHTHI B3aUMOICUCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHajaMH P MUHUMAJIbHOM YYaCTHUHU MPeroiaBaTess. 3a1aun CTyIeHTa BKIIOYAOT paboTy
C KOHCITEKTaMu JIKITuH (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHajIOB TIAHOB
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U TE3UCOB OTBETOB, U3YUEHUE JOMOJHUTENBHBIX TEM, BHIMOJIHEHHE YUeOHO-NCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHUs M0 JUCHHMILUIHHE (MOIYJII0)

Kputepun nmosryyeHusi ypoBHA M OLEHHBAHUS C(POPMUPOBAHHOCTH KOMIIETEeHUHIi 1O
aucuumnae (Moay.o) «OcuoBbl Python».

OrneHuBaHuE YpOBHSI Y4YEOHBIX JOCTHMIKEHHH OOYYaIOMUXCs MO MUCHUIUIHHE (MOIYIIIO)
OCYIIECTBIISICTCS B BUJIE TEKYIIETO0 KOHTPOJISI YCIIEBAEMOCTH.

[IpomexyTouHasi aTTecTalusi 1O JAUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B (opme
3ayema, IPU TOM TIPOBOJUTCS OIICHKA KOMITETCHIIHH, CPOPMUPOBAHHBIX MO AUCITUILIMHE.

Jnst olleHMBaHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEKYTOYHOM aTTecTaluu
HCIIONIB3YETCS JICCATHOAIIbHAS IIKaJIa OIEHWBAHMS, KOTOpas COOTHOCHUTCS C TPAJAUIIMOHHON
MATUOATIPHON MIKAIOHN CIEAYIOIUM 00pa3oM:

JecaTubannbuas IlaTtudannbHas Ounenka 3a OO0mas xapakTepucTHKa pe3yJibTaTa
OIIeHKA OIIeHKAa 3aver 00y4eHus1 Mo JUCHUILTHHE (MOYJII0)

10 OTan4Ho 3auteHo CTygeHT NOJHOCTBIO BJIAAEET 3HAHUSIMU,

9 OTIIUYHO 3ayTeHo HU3JI0KCHHBIMH B pa60qeﬁ nmporpaMmme, ©u

8 OTIHMYHO 3aYTeHo rIyOOKO OCMBICHISCT JAMCUUIUIMHY (MOJIYJIb).

On CaMOCTOSTETHHO u JIOTHYECKH
MOCJIC/IOBATENIbHO OTBEYACT HA BCE BOIPOCHI,
aKLUEHTUPYS BHUMaHUE Ha HanOosee BayKHOM.
Ymeer AHAIN3UPOBATh, CpaBHHUBATH,
KJIACCU(PHUIMPOBATD, 000011aTh,
KOHKPETHU3HPOBaTh M  CHCTEMAaTH3HPOBAThH
I/I3y‘IeHHI)II\/'I Marcpuall, BBIACIIAA KIIOYCBbBIC
MOMCECHTHBI u yCTaHaBJIMBas MIPUIUHHO-
ClIe/ICTBEHHbIE CBs3d. YeTko (opMmyaupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yJIbTaThl aHaJIN30B u JAPYTHX
UCCIIE/IOBAHUM, a TaK)Ke pEIIaeT CIIOKHbBIC
3agaun. CTYJCHT XOPOIIO 3HAKOM C METOAaMH
UCCIIeIOBAHUS, HEOOXOIUMBIMU TSt
HpaKTH‘IeCKOfI JCATCIBbHOCTH, u YMECT
CBSI3BIBATH TEOPETHYECKHUE aCTIEKThI
JUCHUTUTAHBL  (MOAYJ) € MPAKTUYCCKUMH

3a/la4aMH.
7 Xoporo 3auTeHo CrygeHnT o0OmamaeT 3HAHUSIMH TpEaMETa
6 Xopomo 3a4yTeHo MOYTH B  TIOJHOM o0OBeMe  paboueit

nmporpaMmMmbel 1 CaMOCTOATCIIbHO, JIOTUYCCKH
MOCJIeIOBATEILHO M BCECTOPOHHE OTBEYACT
Ha BCE BOMPOCHI, aKIEHTUPYS] BHUMAHUE Ha
Hambosee 3HAYMMBIX MOMeHTax. OH ymeeT
aHATU3UPOBATH, CPaBHUBATH,
KJIACCU(PHUIIMPOBATD, 0000111aTh,
KOHKPETH3HUPOBATH W CHUCTEMAaTH3HPOBAThH
W3yUYCHHBIH  MaTepual,  BBIACHAS  €ro
KJIFOYCBbIC  aCMeKThl M yCTaHaBJIMBas
MPUIUHHO-CIICICTBCHHBIC CBSI3H.
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

Onenka 3a
3a4yer

OO0mast xapakTepucTHKA pe3yJibTaTa
00y4YeHusi Mo JUCHUILTUHE (MOIYJIIO)

@opMyIHpYyeT CBOM OTBETHl, YBEPEHHO
UHTEPIPETUPYET PpE3yJbTaThl AHAINU30B U
JIpYTUX HCCIEOBaHUM, a TakXKe pelaeT
CJIOXHBIE CUTyallMOHHBIE 3amayu. CTyaeHT
XOpOIIO 3HAKOM C METOAAMH HCCIIEOBaHMUS,
HEOOXOIUMBIMH JULSE MIPaKTHYECKOM
HIeSTEeIbHOCTH, M yMEET  CBS3bIBATh
TEOPETUYECKHE  aCMeKTbl IpeaMeTa ¢
MPaKTUYECKUMHU 3a7a4aMH.

Y 10BIIETBOPUTENIHHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

CryneHT oOmagaer 6a30BBIMU 3HAHHSIMH 110
MUCTUIUTHHE (MOIYI0), HO WCIBITHIBAET
TPYJIHOCTH TIPU CAaMOCTOSITCIIBLHBIX OTBETaX U
UCTIONB3YeT HETOYHBbIC (OPMYITUPOBKU. B
XO0JI¢ OTBETOB OH JIOIyCKaeT OIIUOKH,
Kacaromuecss Ccytd  BompocoB. CTynaeHT
Croco0eH pemarh TOJBKO CaMble MPOCTHIC
3aJayd W BIaAeeT JHUIIb MHHUMAJIbHBIM
Ha0OpPOM METOJIOB HUCCIICTOBAHUSI.

He cnan

He 3auteno

He cnan

He 3auteno

He cnan

He 3auteno

CrymeHT He oOBIaAen  00sA3aTeIbHBIM
MUHUMYMOM 3HaHUH MO0 TpEeIMeTy H He
MOXET OTBETUTh HAa BONPOCHI, AAXKE ECIH
MpPENoaBaTeNb 33Ja€T  JIOMOJIHUTEIbHBIC
HAaBOJISITITNE BOTIPOCHI.

3ader nmo aucuumiauHe (Moayaw) «OcHoBbl Python» Mo0XHO MOJYyYMTH OAHMM H3

CII0co00B:

— Pemuth 3 KOHTpOJIBHBIE PAaOOTHI Ha 7 1 OoJiee OAIIOB.

— Pemuts 3 KOHTpOJIBHBIE pa0OTHI Ha 6 1 OoJlee 6AIIOB U 2 JOMAITHUX 33aJlaHus Ha 7 U
Oosee OaoB.

— Pemuts 3 KOHTpOJIBHBIE paOOTHI HAa 5 1 OoJee O6aIOB U BCE TOMAIIHUE 3aaHus Ha 7 U
Oosee OaoB.

— Pemuts poekT Ha 7 u Gonee 6anIoB.

Texkymmii KOHTPOJIb yCIIeBAEMOCTH 00y4aKOIIUXCS M0 JUCHUILIHHE (MOAYJII0)

IIpumepHbIe JOMaNIHUE 3aIaHUS

Jlomamnee 3a1anune

1. Hanumure xkpatkuii 0630p (150-200 cnoB) o Tom, koraa u nmoueMy Obl1 co3aan Python,
a TaK’Ke O ero OCHOBHBIX OCOOCHHOCTSIX.

2. Ycranosute Python u HacTpoiite cpeny paspabotku (Hanpumep, PyCharm nmm VS
Code). CnenaiiTe CKpHHILIOTHI TPOIiecca YCTAHOBKU M HACTPOMKH, a 3aTeM HAIHUILIUTE KPaTKoe

onucanue (50-100 coB) 0 TOM, KaK BbI 3TO CIEJaH.

3. Hamummmre nporpamMMy, KOTOpast 3alpaiinBaeT y moab30BaTells ero UMs 1 BO3pacT, a
3aTeM BBIBOJUT coolmieHue B opmare: "[Ipuser, [ums]! Tebe [Bo3pact] sner."

4. Co3zpaiiTe mporpammy, KOTopas 3ampainiiBaeT y MoJIb30BaTes IBa Yucia (1enoe u
JIpoOHOE), BHITIOTHAET HA/l HUMH apu(PMETHIECKHE Oonepalny (CI0KeHHUE, BEIYUTaHUE,
YMHOKCHHUC, ,Z[GJICHI/IC) " BBIBOJUT PC3YJIbTATHI.
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5. Hanummwre nporpaMmy, KOTOpas 3alipalliiBaeT y NOJIb30BaTeNs 1Ba OyJIeBbIX 3HAUCHUS
(manpumep, True nnu False), u BeIBoauT pe3ynbrat jgoruueckux onepauuii (AND, OR, NOT)
HaJl HUMH.

JlomalHee 3a1anue

1. Hanumure nmporpammy, KOTopasi 3arpaiiiBaeT y mojb30BaTels OleHKY (4ucio ot 1 1o
100) 1 BBIBOJUT COOTBETCTBYIOIIMI TEKCT B 3aBUCUMOCTH OT OIleHKH (Harpumep, "OTiudHo",
"Xopomo", "Y nosnersoputensHo", "HeynosnersopurensHo").

2. Coznaiite mporpamMmy, KOTOpasi 3alpaliiBaeT y Mojab30BaTels JBa YKcia U BHIBOJIUT,
SIBIISICTCS JIU TIEPBOE YHCIIO OOJIBIIIE BTOPOTO, MEHBIIIE UM PABHO, UCIIOJB3YS JIOTHUECKHE
OTepaTopBhl.

3. Hamummmre nmporpaMMy, KOTOpasi BRIBOJUT BCE YETHBIE yucia oT 1 10 50, ucrnonb3ys
kI for.

4. CosznaiiTe mporpaMmmy, KOTOpasi 3alpaiiuBaeT y MoIb30BaTesl BBOJ YHCEI U
CYMMHUpYET UX, IT0Ka M0JIb30BaTeNb He BBeAeT (). B KOHIIe BHIBEUTE CyMMY.

5. Hanmumure nporpammy, KOTOpas 3alpalinBaeT y MoJIb30BaTelIs BBO YUCEN JI0 TEX MOp,
MIOKa OH HE BBEET OTpuUllaTesbHOE uncio. Mcnomnb3yiite onepatop break miist BpIxoa U3 IUKIIA.

JlomamnHee 3agaHmne

1. Hamummre QyHKIUIO, KOTOpasi IPUHUMAET JIBA YUCIIa ¥ BO3BPAIACT UX MTPOU3BEICHNUE.
Be13oBute 3Ty QyHKIMIO U BBIBEIUTE PE3YiIbTaT.

2. Co3paiite QyHKIMIO, KOTOpast IPUHUMAET CTPOKY U YHCIIO, & 3aTEM BBIBOJUT CTPOKY
3aJJaHHOE KOJIM4YecTBO pa3. [IporecTupyiite pyHKIUIO C pa3IuYHBIMU apryMEHTaMH.

3. Hammmmre nmporpamMMy, KOTOpast 3allpaiIiBaeT y MoJIb30BaTelsl CTPOKY U BBIBOJUT €€ B
BEPXHEM PETUCTPE, a TAKIKE KOJIMUECTBO CUMBOJIOB B CTPOKE.

4. Co3zpaiiTe CIMCOK U3 5 Balux JOOUMBIX GpYyKTOB. BriBenuTe ero Ha skpaH 1 100aBbTe
ele oJ1H (PPYKT B KOHEIl CIIHCKA.

5. Hanummwre nporpaMmy, KOTopas CO3/1a€T CUCOK YHCEII, 3aTEM yAaJIIeT U3 HEro OJIHO
YHCJIO 110 UHJIEKCY, COPTUPYET OCTABILIMECS YNCIIA U BBIBOAUT PE3YJIbTAT.

IIpumepHbIe 321aHUA 10 KOHTPOJIbHBIM padoTam
KonTtpoabHnas pabdora 1.

1. Hanumnre nporpammy Ha Python, koTopast BeiBoauT Ha 3kpaH ctpoky "Hello, World!"
Y 3aTEM 3aIPALIUBAET Y II0JIb30BATENsl BBOJ €T0 UMEHH, TIOCJIE YETO IIPUBETCTBYET MOJIB30BATENSA
1o uMeHu. OObACHUTE, KaKHe TUIIbI JAHHBIX UCIOJIB3YIOTCS B ATOM IIpOrpaMMe.

2. Co3paiiTe mepeMeHHbIE pa3HBIX THUIIOB JAHHBIX (ILIEJ0€ YHMCIIO, BEIIECTBEHHOE YHCIIO,
CTpOKa 1 OyJIeBO 3HAUEHHE) U BBIBEIUTE UX Ha 3KPaH ¢ MOMOIIbI0 GyHKIUY print(). YKaxure, Kak
MPOBEPHUTH TUI KAXKIOM NIEPEeMEHHO#I ¢ rcmob3oBanueM (yHkimu type().

3. Hanmmmmre kox, KOTOphIi mpeodpasyet cTpoky "123" B 1eoe uucio, a 3aTeM yMHOXKaeT
ero Ha 2. OOBsICHUTE, YEM OTIIMYAETCS SIBHOE TPE0Opa30BaHNE TUIIOB OT HESIBHOTO.

4. Co3pmaiiTe CHUCOK M3 IMSATH 3JIEMEHTOB pa3HBIX THIOB (YMCIO, CTpOKa, OYyleBo).
[TonpoOyiiTe M3MEHUTh OAMH M3 D3JEMEHTOB U BBIBEIUTE CIUCOK O M IOCIE H3MEHEHUS.
OOBsicHUTE, TOYEMY CITUCOK SIBIISIETCS N3MEHSIEMbIM TUIIOM JIaHHBIX.

5. Hanummure nporpamMmy, KOTopas 3arpaliivBaeTr y MoJjib30BaTes ABa Yncia, CKIIabIBaeT
UX U BBIBOJUT pe3ynbTaT. JJo0aBpTe 00pabOTKy cilyyasi, €Clid MOJb30BaTelb BBEAET HE YHCIIO, C
BBIBOJIOM cooOmieHuss 00 ommubke. Kakue omeparopsl M KOHCTPYKLIIMHM CHHTAaKCHCa BbI
HCIIOJIb30BaIN?

KourpoJsbHas padora 2.

1. Hanumnre mporpaMMy, KOTOpasl 3alpalllMBacT y IOJIb30BATENS YHMCIO M IPOBEPSET,
SIBIIICTCSL JIA OHO TIOJIOKUTEBHBIM, OTPUIIATEIBHBIM MM HYJIEM, BBIBOJIS COOTBETCTBYIOIIECE
coobenue. Mcnonb3yiite ycnoBnsie koncTpykuui if, elif u else.

2. Cospaitte nukia while, koTopsrit BeIBoauT uncia oT 1 1o 10. Mogudunupyiite ero Tax,
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4TOOBI OH OCTAHABJIMBAJICS, €CIIM YHCIIO PABHO 5, UCTOJNB3Ys ornepaTop break.

3. Hamummre mporpaMMmy C HCIOJIB30BaHHEM IUKIA for, KOTOpas MPOXOIUT MO CIUCKY
aricen [1, 2, 3, 4, 5] u BBIBOAMT TOJNBKO 4eTHbIe yncia. OObsAcHHUTE, Kak paboraet muki for ¢
UTEPUPYEMBIMH OOBEKTaAMH.

4. Co3paiiTe BIIOKEHHBIE YCJIOBHBIE KOHCTPYKLMHU: IporpamMma JOJDKHA IPOBEPUTH,
SBIIIeTCSL M uncio Oonbmie 10, u ecnu 1a, TO MPOBEPUTH, IEIUTCS U OHO Ha 2 6e3 ocraTka.
BriBeuTe COOTBETCTBYIOIINE COOOIICHUS ISl KXKIOTO Cydasi.

5. Hanummre mmki for, KOTOPBI BRIBOAUT TaOIUIly yMHOKEHHS [yt ynciaa S (ot 1 go 10).
JloGaBbTe yclioBUE, YTOOBI MPOMYCTUTh YMHOKEHHME Ha 3, ucmoib3ys continue. OObsCHUTE
paszHuiy Mmexuy break u continue.

KonTposabHas pabora 3.

1. Co3paiiTe ciucok U3 5 CTPOK, 100aBbTE K HEMY HOBBIM 3JIEMEHT U YAAJIUTE NEPBBIN.
3areM npeoOpa3yiiTe CIIHCOK B KOPTEX M MOMPOOYHTe N3MEHUTH dJeMeHT KopTexa. OObsicHUTE
Pa3HUILY MEX/I1y CIIUCKaMHU B KOPTEKaMHU.

2. Hanumure mporpammy, KoTtopas paboTaeT co CTPOKaMH: 3alMpOCUTE Y MOJIb30BATEINS
CTPOKY, BBIBEMTE €€ JJIMHY, IIEPEBEPHUTE CTPOKY U 3aMeHuTe Bce OykBbl "a" Ha "o". Kakue
METO/IbI CTPOK BBl UCTIOIb30BATH?

3. Co3pmaiite crmoBapp ¢ kmodamu "ums", "Bo3pact”, "ropoa" M COOTBETCTBYIOUTUMH
3HaueHUsIMU. J0OaBbTe HOBBIM KIOY '"mpodeccus', M3MEHHTE 3HAYCHHE OJHOr0 KIoYa W
BBIBEIUTE BCE KJIOYM M 3HAYECHUs. 3aTeM IpeoOpasylTe ClIoBapb B MHOXECTBO KIIIOUEH U
00BSCHUTE, YTO TAKOE MHOXKECTBO.

4. Hanumure ¢Qynkimo SUM_list, kotopas mpUHUMAeT CHUCOK YKMCENT U BO3BpPAIIaeT UX
cymmy. BbI30BUTE 3Ty (YHKIMIO C pa3HbIMH CHHCKAaMH U OOBACHUTE KOHIEHIMIO 00JacTeit
BUJIUMOCTH (JIOKQJIbHBIE U TJI00AJIbHBIC IEPEMEHHBIE).

5. Hanummre nporpammy, KOTopasi OTKphIBa€T TEKCTOBBIH (aitn "example.txt" ams 3anucw,
3anucbiBaeT B Hero cTpoky "Hello, file!", 3aTem uuTaer conmepkumoe ¢aitia U BBIBOAUT €rO.
JloGaBbTe 00paboTKy omuOOK Ha ciydaid, ecnu (aitn He HaiieH, HcHoOnb3ys try u except.
OO0BsicHUTe, TOUEMY BaXXHO 00padaThIBaTh OMIMOKHU TP padoTe ¢ (aitiiamu.

IIpuMepHbIe 3aJaHUS M0 POEKTY

1. Oran

BAXHO: He crout Tpatuth Ha 5T0 3amanee Oombiie 30-40 muuyt. IlocTtapaiitech
NpUIYMaTh MPOCTOE U YCTOMYUBOE MPABHIIO M OBICTPO €ro peaan30BaTh.

Bama IepBad 3aJiaqya 1o IMpoeKTy — C(I)OpMPIpOBaTB THUIIOTE3Yy MJIA IpaBUJIda, KOTOPOC MOTIJIO
OBl OTIIMYUTH (PPOJIOBBIE COOOIIEHUS OT «UUCTBIX».

BXO}I Z[eCHTB pPCaJIbHBIX AHOHUMHU3UPOBAHHBIX JUAJIOTOB MCXKAY IIOKYNATCICM U
IPOJABIOM. 5 U3 HUX — (PPOJIOBBIE, APYTUE 5 — «UUCTHIEN.

BLIXOI[ Brr JOJI2KHBbI HalnucaTb q)YHKL[I/IIO, KOTOpas NpUHUMACT HAa BXOI CTPOKY — HINCPBOC
CoOoOIIIeHrE TIPO/IaBIia B YaTe — U MPUCBAMBAET €i 0JnMH U3 ABYX Jiekosos: "fraud"” wim "clean™.

TexHuuyeckue AeTajau

o Ctpoka, KOTOpas MOCTYMUT Ha BXO/Jl Balle GyHKINH, OyJIeT COCTOSTh U3 OYKB PYCCKOIO
aJ'I(I)aBI/ITa 1 BCCBO3MOKHBIX MYHKTYAaIlUOHHBIX 3HAKOB.

e Ctpoka, KOTOpasi MOCTYIUT BaM Ha BXOJ, OyAeT CreHepHUpOoBaHAa M3 BEPOSTHOCTHOTO
pacnpe€acicHd Ha CJI0BaxX U HE 6yI[CT HUMCTB (((1)1/131/111601(01"0» CMBICJIA. Kamﬂoe CJIOBO B CTPOKC
OyzIeT CreHepupOBaHO HE3aBUCUMO.

[ 1 # npumep cTpoku, KOTOopas MOXeT MOCTYMNWTb Ha BXoA BaweW GyHKUWU
fraud_example = ("kapTbl HO BoAWTeNA 3aABKY WM HE 3aKoHYunacb coobweHuit xgaTb
" npowy oTnpasuTens lopofe nbiTaeTcA Tenerpam ee Mony4deHue"
OTBeTbTe HanucaTb NepefaguM AOSBOHWUANCH. 3abepéT He"
TPaHCMOPTHLIA AaeT nonyYuna~")

"

print(fraud_example)
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OuennBaHue NpUMeHseTCs (PYHKIHIO K TECTOBBIM JaHHBIM U MOJACYUTHIBAETCS SKOHOMHUS
MapKeTIielica OT MPUMEHEHHUS CTYACHTOM mpaBmwia. OmeHka OyJneT 3aBHCETh OT (PMHAHCOBBIX
MoKa3aTesel peleHusl.

Yacrs 2.

CogeTbl 110 BBINOJHEHHIO 3a1aHUS

e TpadMKH TOJDKHBI OBITh MOHATHBIME M MPUSTHBIMA HA B, O0sS3aTEIbHO MOANUCHIBANTE
rpauKy U MoAO0EpUTE ONTUMATBHBIA pa3zMep, YTOOBI BCE ObLIO BUTHO

e 4aCTO HUCIOJIb3YeMbI KOa oOopaunBaiiTe B (YHKIUU, TaK YMEHBIIUTCS BEPOSTHOCTH
OIIMOKHU M KOJI CTAaHEeT KpacuBee

e BECh KOJI, KOTOPBIN BBI HAITUCAIIH, TOJDKEH paboTath ObicTpo. MIHaYe ToBOpS, BECh HOYTOYK
JOJI’KEH UCIIOJIHATHCA He Ooliee ueM 2-3 MUHYTHI.

e CTapaiiTeCh HE HCMOJB30BaTh Marudyeckue KOHCTaHThl. Hampumep, eciu arr - mMaccuB
yucen pazmepa 1000, To 15 moacyéra cpeHero BMeCTO

avg = sum(arr) / 1000 # muioxo

MUIINTE

avg = sum(arr) / len(arr) # xopoiio

e 00s13aTEJIbHO! TIOCITIC BHIMIOJIHEHUS 3aJlaHUsl HAXKMHUTE KHOMKY [lepezanycmums ceauc u
8LINOIHUMD 8€Ch KOO, YTOOBI YIOCTOBEPHUTHCS, UTO BAIlle PeIIeHre padoTaeT

IMToackaska

B onHoM 13 3aanuii ecTh MUHOpPHASI OIIMOKA M 32 €€ HAXO0XKICHHE M UCIIPABICHUE MOXKHO
nory4duTs +10 6amios

IHoaroroska

Yactp 1. JlaHHbIE

[TepBeIM 1€7IOM HaM HY)KHO HAy4WUThCS CUUTHIBATH TEKCTHI W3 (QailioB. MbI eme He
pa3bupanuch, Kak 3To caenarh B Python, HO He mepexuBaiiTe — ceyac MoKaKeM.

Ilar 1 3arpy3uTe 1aHHbIE
Lar 1 3arpysuTe gaHHble

[ 1 !'gdown 1UAsOdwBZ3gp9FnxrSu-kcUBBf-YtMvgr
lgdown 1B_eeBIavx911l8fF2DegzKemEVu_9SM8i

)

Downloading. ..
From: https://drive.google.com/uc?id=1UAsQOdwBZ3gp9FnxrSu-kcUBBf-YtMVgr

To: /content/data_clean.json
100% 994k/994k [©©:00<00:00, 12.3MB/s]

Downloading. ..
From: https://drive.google.com/uc?id=1B eeBIavx9118fF2DOgzKeOmEVU 9SM8i

To: /content/data_fraud.json
188% 993k/993k [e©:00<e8:008, 9.33MB/s]

Ilar 2 /lansbie I 3TOrO MpoekTa XpaHsaTcs B ¢opmare json. C dopMaToM MOKHO
MO3HAKOMUTHCS B IOKYMEHTAIIUHU, a TIOKA MOXKETE IPOCTO CUUTAThH JAaHHBIE, UCIIOJIHUB KOJ| HIKE
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https://www.google.com/url?q=https%3A%2F%2Fdocs.python.org%2F3%2Flibrary%2Fjson.html

[ 1 import json

path_to_fraud = "/content/data_fraud.json"

path_to_clean = "/content/data_clean.json"

# cYuTbiBaem 1000 ¢pogoBbiX coobueHui
with open(path_to_fraud, "r") as handler:
fraud_messages = json.load(handler)

# cuyuTbiBaeMm 1000 4ucThiX coobueHuWi
with open(path_to_clean, "r") as handler:
clean_messages = json.load(handler)

# cnepywuue ABe CTPOKU NPOBEPAKT, YTO CHUTaHHbIE CMUCKW coobleHwuilt umewT
# Npasu/ibHYR OJWHY

assert len(fraud_messages) == 1000

assert len(clean_messages) == 108@

print("Mpumep dpogosoro coobueHus:", fraud_messages[@])
print("Mpumep 4ucToro coobuwenna:", clean_messages[©])

Ecnu BBl Bce caenany npaBuIbHO, TO siu€iiKa BhIIIE J0JKHA 0TpadoTaTh 0e3 OImMOOK U Ha
9KpaHe JOJKHBI TOSIBUTHCS IPUMEPHI IBYX co00meHHiH. He Mo)KeTe MOHATh CMBICIIa COOOIIECHHI?
Huuero crpamHoro, Mbl FeHEpUpOBAJIM MX M3 CTATHCTUYECKOIO paclpeieieHus, MO3TOMY
«(uzmueckoro» cmpicia y coodmennit Het. Ho marTepHbl, KOTOpBIE BCTPEYAtOTCSt BO (POTOBBIX
COOOLIEHUSAX, MBI COXPAHUIIU, I03TOMY HCCIIEIOBAHUE J0JIKHO MOITYYUTHCS MHTEPECHBIM!

BaxxHo: Bce cooOmierns cocTosAT u3 OYyKB pPycCcKOro angaBUTa M BCEBO3MOXHBIX
INYHKTYalMOHHBIX 3HAKOB.

KoHcTanThl

KOHCTAHTA OMNMNCAHWE 3HAYEHUE

CpepnHee KONM4eCcTBO MOKYMOK,
COBEpLUAEMbIX HA MapPKeTNence Kaxabli
neHb. No Kaxpnon nokynke cosgaeTtcs yat
MokynaTtenb-lNpopasey,

DAILY_PURCHASES 200000

Hons MOKYMOK, KOTOPbIE NPUXOOATCA Ha

FRAUD_SHARE
- npoaaBLOB-MOLLEHHWUKOB

5%

Llena ogHon owwmbkm FALSE POSITIVE
FALSE_POSITIVE_COST (3abnokupoBanu 4ecTHoe cooblleHune), 10 000
B pybnax

LieHa onHoi owmbkmn FALSE NEGATIVE
FALSE_NEGATIVE_COST (nponycTtunu ¢ppoaepckoe cooblieHue), 75000
B pybnsax
beii3aiid 1 OLleHKA Ka4yecTBa
[Ipexxne yeM HayaTh aHAIM3 BaXXHO 3a(UKCHPOBATH OCW3IaiiH — MPOCTOE pEIICHHE,
OTHOCHUTEIIEHO KOTOPOT'O MOKHO U3MePATH 3(h(HEKTUBHOCTH CBOCH PabOTHI.
3anaua 1. Beiiznaiin B xauecTBe OeiiznaiiHa peanu3yiiTe Tpyu OM3HEC-TIpaBHIIA;
e constant_fraud --- npaBu0, KoTOpoOe KIaccCUPUIHPYET KaK10€ COOOIIeHNE Kak Gpoj
e constant_clean --- mpaBu10, KOTOpOE KIaCCHPHUITUPYET KaKI0€ COOOIIEHNE KaK YHCTOE
o first_hypothesis --- mpaBuno, KoTopoe BBl NpHIyYMald B IEPBOM IIare padOTHI HaJ
MIPOEKTOM
Kaxxmoe 6uzHec-mpaBuiIo MPUHUMAET Ha BXOJI COOOIIICHHE B BUJIE CTPOKH U BO3BPAIIIACT €T0
kinacc: «fraud» mnm «cleany.
3agauya 2. Onenka kavecrsa [10 0annoB| beliznalinbl rOTOBBI --- TENIEPh NPUMEHUM UX K
JAHHBIM ITPOEKTA U OLIEHUM MX KayeCTBO B JICHbIaX.
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2.1. IMapamerpsbl UTOOBI MOJCYHMTATh HAIly IEJIEBYI0O METPHUKY (AHEBHBIE TOTEpHU
MapKeTIielca), HaM HY)KHO Hay4UThCs BEIUMCIIATH JIBa MTapaMeTpa:

« false_positive_rate: moss omu6ok trma FALSE POSITIVE (ot 0 1o 1)

« false_negative_rate: nomns ommbok Tuna FALSE NEGATIVE (ot 0 10 1)

Bamma 3agaua:

1. TIpumeHuTE KaxIblii U3 TpeX Ocii3naiiHoB K ganHbM (fraud_messages u clean_messages)

2. Tlo pe3yibTaram NpeJcKa3aHui
onpenenute false_positive_rate u false_negative_rate xaxmoro Oeiiznaiina

3. BoiBenuTe pe3ynpTaThl Ha DKpPaH ¢ TOYHOCTHIO J10 3 3HAKOB IMOCIIE 3aMsATON (MCIOIb3YHTE
¢dyukuuio round())

2.2. Jlennru Tenepp HyxHO miepeBecTd 3HaueHuss FPR m FNR B nensru. Hanmummure
(GYHKIHMIO, KOTOpasi MPUHUMAET Ha BXOJl 3HAYCHUS 3TUX MApaMETPOB M BBIUUCIISACT €KETHEBHBIC
MOTepH MapKeTIUielica TNpHU BHEIPEHUH Kaxaoro OeiznaiiHa. I[Ipumenute ¢GyHKIHIO K
pe3ynbTaram 3agauu 2.1, yToObl CpaBHUTH TpU Oeli3naiiHa.

YacToTHBII aHAIU3

WTak, MBI TOATOTOBWIIM OCU3JIaliHBI --- PUIILIO BPEMS TIPOBECTH aHAIUTUKY U MIOCTPOUTH
M0-HACTOSIIEMY Xopoliee Ou3Hec-mpaBuio. [IepBsiil mar --- TOAroTOBKa JaHHBIX U BU3YyalbHBIN
aHaJIN3.

3apaua 3. O6aako cjoB JlaBaliTe HayHEM C TOrO, YTO IOCMOTPUM Ha oOOJlaka CIIOB
(GpOMOBBIX M UHCTBHIX COOOLICHWH, YTOOBI COCTAaBUTH IIEPBOE BIEUATICHHE O JIaHHBIX.
HeoOxoauMelii /Ui 3TOW 3aJaul MHCTPYMEHTApUN MOKHO IMOCMOTPETH B pasjiene yueOHUKa 1o
BU3YaIM3al1U.

3.1 IToaroroBka Hamm coobmieHus coctosST u3 OyKB pycckoro andaButa ¥ 3HAKOB
IpenuHaHus. DByKBbI COCTaBISIIOT CJIOBa, a BOT 3HAaKU NPENHUHAHUS OCOOEHHO IIEHHOMN
uH(pOpMaIIMKU AJIs aHAJIM3a He HECYT (a ele MOT'YT UCTIIOJIb30BaThCs hpoaepaMu AJisi MAaCKUPOBKHU
cioB, a-na T-e-JI-e-r-p-@m). Ilpexne ueM cTpouTh oOJaKa CIJIOB, MPOBEIUTE IMEPBUUHYIO
00paboTKy cOOOIIeHMIA:

e YIQINUTE 3HAKH MPETTHHAHHSI

e IPUBEJIUTE BCE CIIOBA K HIDKHEMY PETUCTPY

2.3. Anamm3 [Ipoanamusupyiite pe3ynbtarbl 2.1 u 2.2 U OOBSICHUTE UX C TOYKU 3PEHUS
OusHeca.

e [Touemy momeyaTs Bce COOOIIEHUS KaK YHCThIE OOJiee BBITOAHO, YeM Bce Kak (hpoa?

« Kak Bama coOcTBeHHas: THTIOTE3a COOTHOCUTCS C MPOCTHIMU KOHCTAHTHBIMH TpaBUIaMU?
Kak Bam yznanoch Ux npeB30iTH / moYemMy He yIalioch?

YacroTHoe Om3Hec-npaBujo [20 6ansos] JlaBaiiTe yrmyOuMcst B HJIEI0 C KIHOYEBBIMU
CIIOBaMU U TIOCTPOUM OH3HEC-TPAaBUJIO, KOTOPOE OJIOKHPYET COOOIIEHUs C OINpeAeIeHHBIMU
KITFOYEBBIMH CJIOBAMHU.

Anaan3 YtoObl peann3oBaTh Takoe OU3HEC-TIPaBUIIO, MPOAETIAiTe Cle1yIOIHe Iaru:

e CocTaBbTE CIIUCOK CJIOB, KOTOPHIE BCTPEUAIOTCS B HOPMATU30BAHHBIX COOOIICHUSIX XOTS
Obl onuH pa3 (oOmwmii crnucok g (PONOBBIX M YHUCTHIX COOOIIEHHUM). 37ech XOpOIIo
UCIIONIb30BATh CTPYKTYPY JIAHHBIX MHOXKECTBO: Set (mpoliaem Ha 4 Henene Kypca).

o JInsl KaX/10r0 ClIOBa MPEACTaBbTE MPABHIIO, KOTOPOE OJIOKUPYET BCE COOOUIEHHS C ITUM
cioBoM. Omnpenenurte false_positive_rate u false_negative_rate Takoro npasuia

o JIni  KaXIOro cjoBa  ONpeAeNnuTe METPUKy dSPPEeKTUBHOCTH (B  JEHBIAX)
COOTBETCTBYIOIIIETO MpaBuia (C mara 2)

e OTcoptupyiiTe Bce ciioBa M0 3(PGEKTHBHOCTH COOTBETCTBYIOMIETO IMpaBuia (OT CaMbIX
3P PEKTUBHBIX K caMbIM He3(p(PEeKTUBHBIM) U ocTpoiiTe bar chart GuHAHCOBBIX pe3yabTaTOB AT
nepBbIx 20 ciioB

e U3 Tpaduka omnpenenuTe COUCOK KIFOUEBHIX CIIOB, 0 KOTOPOMY Ballle MPaBUIIO OyAeT
0yIoKMpoBaTh cooOmIeHUe. Baire mpaBmio T0KHO OJOKHPOBATH COOOIEHHE €CIM B HEM €CTh
XOTs1 ObI O/THO KITFOYEBOE CIIOBO.

Paspa6oTka Temneps peanusyiite Bamie nmpasmuio end-to-end:
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https://colab.research.google.com/drive/1ZYGgTXej2OnB_NolrlSFGxbRl3ZT9CTZ?usp=sharing
https://colab.research.google.com/drive/1ZYGgTXej2OnB_NolrlSFGxbRl3ZT9CTZ?usp=sharing

e Bxo0: HeoOpaboTaHHOE COOOIIEHHE (U3 CHIPHIX JAHHBIX)

e Buympennocmu: IloaroroBka u HopMayin3anus Tekcra (3agaun 3.1 u 4), MoMcK KIF0YEBbIX
cioB (3amava 5.1)

e Buixoo: BepaukT («fraud» wmm «cleany)

e Ouenka 3¢ppexTuBHocTH OnieHNTE YOPEKTUBHOCTD BAIIET0 UTOTOBOr0 OM3HEC-TIPaBUIIA
(ananoruyHo 3agadam 2.1 u 2.2)

 Ecnu Bc€ peann3zoBaHO KOPPEKTHO, Y BaC TOJIKHO MOTYYUThCs He 60s1ee 420 MITH THEBHBIX
noTephb

e [Ipuaymaiite end-t0-end Ou3Hec-paBWJIO HAa OCHOBE HaWMBHOTO Oalieca. Bamie mpaBuio
JOJKHO TIPUHUMATh Ha BXOJ COOOIIECHNE U3 CHIPHIX JAaHHBIX M BbIIaBaTh BEepIUKT («fraud» umum
«clean»). HeJib3sl KCII0IH30BaTh FOTOBYIO PEAIU3AIIHIO, HY)KHO HAIKCATh CBOM KJIacCH(PHUKATOP.

e Ouenute ero 3pPeKTHBHOCTD

e [IpokommenTupyiite pesynbratel (Kak pe3ynpTaThl COOTHOCSTCSI C YacTOTHBIM
npaBusiom?, Kak MOXHO Jasnbliie pa3BUBaTh Ballle perieHue?)

3aganus AJ151 MPOMEKYTOYHOM ATTECTAIMH N0 JUCHUILIHHE (MOAYJII0)

Ne i/t 3aganue OTBeT Komnerenuus
Kakoii pe3ysibTaT BBITIONHEHHS CIIEAYIOIIEro Koaa? 3 OIIK-3
1.
Xx =8
¥ += 1
X += 2
print(x)
Kaxkoii pe3ynpTaT BRIIOIHEHUSI CAEAYIOMIETO Koia? HELLO OI1K-3
2.

print("Hello".upper()}

Kaxkoii pe3ynpTaT BRIIOIHEHMSI CAEAYIOIIETO Kojia? 2 OIIK-3
3.
a=[1, 2, 3, 2, 4]
print{a.count(2))
Kakoii pe3ysibTaT BBITIOHEHHS CIICAYIOIIEro kojaa? [20, 30]/ [20,30] OIIK-3
4,
a = [18, 28, 30, 48]
print{al1:3])
5. Kakoii oeparop ncnons3yercs s nepeaadn A OIIK-3
MIEPEMEHHOT0 YHMCJIa TIO3UIMOHHBIX aPTyMEHTOB B
¢dbyHKUIMIO?
A. *args
B.%args
C. $args
D. <args
6. Kaxoit MeTo1 MCTIONB3yeTCs A YTEHUS BCETO C OIIK-3
COJIep>KUMOTO (haiina B BUJIE CIIHCKA CTPOK?
A. detect()

B. writelines()
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C. readlines()
D. wrote()

BbI30Ba (QYHKIIMH greet(name), BBIBOISIIICH
npuserctBue "[Ipuser, Mup!".

BapuaHnTsr:

A. def greet(name):

B. print(f"ITpuser, {name}!")

C. return “Mup”

D. greet("Mup")

E. print("IIpuser, Ctynent!")

CKOJIBKO pa3 BBITIOJIHUTCS CIEIYIONIHN TTHKI? 2 IK-6
7.
for i in range(5, 15, 5):
print(i)
Kakoii pe3ysibTaT BBITIONHEHHS CIIEAYIOIIETro Koaa? 3 IK-6
8.
print{1@ s/ 3}
Kakoii pe3ysibTaT BBITIONHEHHS CIIEAYIOIIETro Koa? 4.0/4,0 IK-6
9.
X =28
y =2
printix / y)
Kakoii pe3yabpTat BBITIOTHEHHUS CIISAYIONMIETO Koa? 8 I1K-6
10.
print{2 #*x 3)
11. Kakas ¢yHKuus Bo3Bpaimaer AJIuHy crucka? B [1K-6
A. sum()
B. len()
C. list()
D. count()
12. Hwke npuBenén Habop CTpok kojaa. Beibepu Te ABD/ADB/BAD/B I1K-6
CTPOKH, KOTOPbIe HEOOXOAMMEI JIJISl CO3TIAHHS U DA/DBA/DAB
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