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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouass mporpamma aucummmuHbl (Moxynsi) «[IpomBunyteiii Python» cocraBiena B
COOTBETCTBUHM C (ellepalbHbIM TI'OCYyJapCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICIIErO
oOpazoBanus — OakanaBpuar no HanpasiaeHuto 02.03.01 «MaremaTnka 1 KOMIIBIOTEPHBIC HAYKH,
npopmwis «MaTeMaTHKa U KOMIIbIOTEPHBIE HAyKH», YTBEPXKACHHBIA IpHKa30M MuHuUCTEpCTBa
HayKH ¥ BbIciiero oopaszoBanus Poccuiickoit @enepanuu Ne 807 ot 23.08.2017 roxa.

Nzyuenne pucumniauael (Monyns) «IIpoaBunytsiii  Python» mno3Bonser mnucaTh
Ka4eCTBEHHBIH,  MaclTaOUpyeMblii W  TOAJMEPKUBACMbIi  KOJA,  COOTBETCTBYIOIIWI
IPOMBIIUICHHBIM CTaHJapTaM pa3pa0oTku. Python sBisercss KiO4eBbIM HHCTPYMEHTOM B
pa3paboTKe NPUIIOKEHUI, aHAIN3€E TaHHbIX, aBTOMAaTU3aLUN U UHTETPALIUN CUCTEM.

MecTto 1ucUIIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosimas nucuunianHa (MOayJib) BKJIOUEHA B y4€OHBIH IIJ1aH 10 MPOrpaMMme MoJArOTOBKH
OakanaBpuata no HampasieHuo 02.03.01 «MaremaTHka U KOMIBIOTEPHBIE HAYKH», TPOQPHIH
«MaTemMaTuka M KOMIIBIOTEPHbIE HAyKHW» M BXOIUT B o0s3aTelbHYyl0 4YacTh bioka 1, kak
JTUCLHUILIIMHA TIO BBIOODY.

Hucuunnuna (Moaynb) u3ydaercs Ha 2 win 3 Kypce B 3,4 wim 5 cemectpe Ha BHIOOD,
JOCTYIIHA Ui M3Yy4YeHUs T[IOCJ€ YCIEHIHOTO OCBOEHMS JUCLUIUIMHBI (MOIyis) «SI3bIk
nporpammupoBanus Python. ba3oBeiii» nimm «SI3s1k nporpammupoBanus Python. OcroBHOI» 160
JUCLUITIMHBL (MOIYJsl) «SI3bIK mporpamMmupoBaHus Java, «SI3bik nporpamMmupoBanus C++» wim
«SI3pIK IporpamMmupoBanus GO».

Heab wu3yyeHHsi JUCHUIUIMHBI  (MOAYJfA). 3akimodaercs B (POPMHUPOBAHUM
CHUCTEMaTHUYECKUX HAaBBIKOB Pa3padOTKU CTPYKTYPUPOBAHHOTO, HAAEKHOTO U MOJIEPKUBAEMOT0
Python-koxa ¢ uWCMOJIb30BaHUEM MPOJIBUHYTHIX S3BIKOBBIX BO3MOXKHOCTCH M COBPEMEHHBIX
IIPAKTUK IPOrPaMMUPOBaHUS.

3agauu n3yyeHus JMCHUIIHHBI (MOAYJIfA):

— OCBOEHHME OCHOBHBIX U IMPOABUHYTHIX KOHCTPYKIUH si3bika Python s s dexTuBHOIM
00pabOTKM JAHHBIX U MIPOSKTUPOBAHUS IPOTPaAMM;

— pa3BUTHE OHMMAaHUS NPUHIMIIOB (GYHKINOHATIBHOTO U 00BEKTHO-OPUEHTHPOBAHHOTO
IIPOrPaMMUPOBAHNS B KOHTEKCTE pealbHbIX 3a/1a4;

— QopMupoBaHme W pa3BUTHE  CHOCOOHOCTEH  MPOEKTHPOBATH  MOMIYJbHBIMH,
TUMIU3UPOBAHHBIN M YCTOWYMBBINA K OIIMOKAaM KOJ;

— npuoOpeTeHre HaBbIKOB pabOTHI C BHEIIHUMU AaHHbIMU, APl u ¢oopmaramu oOMeHa, a
TaK)K€ OPraHMU3alMK KOJa B IIOJTHOLIEHHBIE TPOEKTHI;

— pa3BUTHE KOMIIETEHIIMA B HANMCAaHMM YUTAEMOT0, JOKYMEHTHPOBAHHOIO W
MEPEUCIIOIb3yEMOT0 K0J1a C MPUMEHEHUEM COBPEMEHHBIX MHCTPYMEHTOB pa3pabOTKH.

B pe3yabTare 0CBOCHUSI AUCHMILIMHBI (MOAYJIs1), 00y4AIOIINICH 10JI2KEeH:

3Hamy:

— OCHOBHBIE KOHCTpYKIMU Python u nmpuHIMNBI pabOThI ¢ KOJJIEKIUSAMH, BIOKEHHBIMU
CTPYKTYPaMH JIaHHBIX U (ailiamu;

— TPUHLUIBI TPOEKTUPOBAHUS (DYHKIIMIA: TapaMeTphl, BO3BpalllaeMble 3HAYCHHsI, *args,
**kwargs, 3aMbIKaHUS U YUCTbIe (PYHKIINH;

— MeXaHu3Mbl 00pabOTKM OIMOOK M HMCKIIOUCHHU: try, except, else, finally, raise,
M0JIb30BATEIbCKUE UCKITIOUEHUS;

— TMPUHUUIBI pa0OTHI FTEHEPATOPOB, TEHEPATOPHBIX BHIPAKEHUHN U JICHUBBIX BBIUMCIICHHUI;

— Ha3HaYeHHUe JEKOpPaTOPOB, UX CUHTAKCHC U 00J1aCTH MPUMEHEHUS;

— TMPUHUUIBI OpraHU3alUH KOJla B MOJIYJIU, TAKEThl U TPOEKTHI;

— OCHOBBI pabOThl ¢ OUOIMOTEKaMH, 3aBUCUMOCTSIMHU, BUPTYAIbHBIMU OKPYXEHHUSIMHU U
requirements.txt;
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— Ha3HauYeHUE aHHOTaUWMW THUMOB, docstring, JTUHTEPOB, (HOPMATTEPOB U MPHUHIUIIOB
YUTAEMOT'0 KOJ1a;

— OCHOBHBIE MPUHIUIBI OOBEKTHO-OPUEHTHUPOBAHHOI'O IPOTrPAMMUPOBAHMS: KJIACCHI,
00BEKTHI, UHKAIICYJISIINSA, KOMIIO3ULMS, HACJIE0BAaHUE;

— Ha3HayeHue Mojesel qaHHbIX, dataclass, Pydantic u Bamuaanuy BXOIHBIX JaHHbIX;

— OCHOBBI B3aMMOJICHCTBUS ¢ BHEITHUMH UCTOYHUKamMu JaHHbiX, API, HTTP-3anpocamu
u ¢popmaramu JSON/CSV.

ymembp:

— HCHOJb30BaTh 0a30BbIE U NIPOABUHYThIE KOHCTpYKLMU Python nis 06pa®oTky 1aHHBIX;

— BbIOMpPATh NOAXOAALIME CTPYKTYPbI JaHHBIX IS PELICHUS MPUKIaIHbIX 3a/a4;

— IPOEKTUPOBaTh (PYHKIMHU C MOHATHON CUTHATYpPOH U MPeICKa3yeMbIM I10BEICHUEM;

— 00pabaTbIBaTh OMIMOKY BBITOTHEHUS U KOPPEKTHO UCTIOI30BATh UCKIIIOUCHHUS;

— €03/1aBaTh T€HEPATOPHI M MIPUMEHATH UX JUIS TIOTOKOBON 00pabOTKHU TaHHBIX;

— pa3pabarbiBaTh M [PUMEHATH JEKOPATOpbl JJIsi BBIHECEHUS IOBTOPSIOLIEHCS
TE€XHUYECKOH JIOTHKHY;

— OpraHM30BbIBaTh KOJ B MOAYJIM W HaKeThl, BBICTpPAUBAaTh CTPYKTYpPY HEOOJIBLIOrO
IIPOEKTA;

— TMOJKIIOYATh CTaHJApPTHbIE W BHEIIHHE OWOJMOTEKH, YNPABISATH 3aBUCHMOCTSIMH
IPOEKTa;

— J00aBJIATh AHHOTALMM THIIOB, MHUCATh JOKYMEHTALMIO K (DYHKIUSAM U yIydllaTh
YUTAEMOCTh KO/,

— IPOEKTUPOBaTh  KJIACChl, OINpENeNiATh HX OTBETCTBEHHOCTh, pEAINU30BbIBATH
B3aUMOJIEHCTBHE 00BEKTOB;

— HCNOJb30BaTh HACJIEIOBaHHE, KOMIIO3UIMIO U MHKAMCYISILUIO NIPU MPOEKTUPOBAHUU
IpOrpaMM;

— OIIKMCHIBaTh MOJEIH JAaHHBIX ¢ oMolbio dataclass u Pydantic;

— BbmonHATe HTTP-3ampocsl, o6pabateiBate oTBeThl APl M nannHele B (opmarax
JSON/CSV.

enaoemp:

— HaBbIKAaMH pa3pabOTKMU CTPYKTypHpoBaHHbIX Python-mporpamm cpenHero ypoBHs
CJI0HOCTH;

— HaBBIKaMM MIPOEKTUPOBAHUS PYHKINNA, MOIYJIEH U KJIACCOB JUIsl PEIIEHUs IPUKIIATHBIX
3a/1ay;

— HaBBIKaMM 00pa0OTKHU KOJUIEKIIMH, BIIO)KEHHBIX CTPYKTYD, (ailiioB ¥ BHEIIHUX JaHHbIX;

— HaBBIKAMM TIOCTPOEHUS] YCTOMUMBOTIO KoAa ¢ 0OpabOTKON OIIMOOK M BaluJaluei
JTAHHBIX;

— HaBbIKAMU IPUMEHEHUS TeHEPATOPOB U JIEKOPATOPOB JUIsl HOBBIMLIEHHS 3P PEKTUBHOCTH
U TIEPEUCIIONb3YEMOCTH KOa;

— HaBBIKAMM  OpraHU3allUd TPOEKTa C  HCIOJNb30BAaHUEM MOJYJel, IaKeToB,
BUPTYaJIbHOT'O OKPYXEHMSI U 3aBUCUMOCTEN;

— HaBBIKAMM HAIlMCAHUS YATAEMOT0, TUITM3UPOBAHHOTO U MOAEPKUBAEMOI0 KOJa;

— HaBbIKAMHU OOBEKTHO-OPUEHTHPOBAHHOTO TMPOEKTUPOBAHUS C  HCIIOJIb30BAaHHEM
MHKATCYJISLUU, KOMIO3UILIUU U HACIIEOBaHMUS;

— HaBBIKAMU MOJICJIMPOBAHUS JAHHBIX U MIPOBEPKU X KOPPEKTHOCTH;

— HaBblkamu uHTerpanuu Python-nporpamm c BHenrHuMu cepucamu u API;

— HaBBIKaAMM aHaJIN3a, OTJIAJIKH U YJTyYLIEHHs CYIIECTBYIOLIETO MPOrPaMMHOTO KOJa.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
paboTHUKaMU YHUBEpCUTETA U B POpPME CAaMOCTOSATENILHONU PabOThI 00yUYarOIIUXCS:

Komnerenuus

Conep:xkanue KOMIEeTEHIIUH

Nuauxkarop
KOMIIETeHIIN U

IlepeyeHpb MIAHMPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
JucHMIIMHE (MOTYJIIO)

YK-1.

Crioco0eH oCyIIeCTBIIATh
MIOUCK, KPUTHYECKHI aHATH3 U
cHHTe3 HH(pOopMaITuHy,
MPUMEHSITh CHCTEMHBIH
TIOJTXOJT JIJISl pEeIICHHUS
MIOCTaBJICHHBIX 33124

YK-1.1.

3HaEeT METO/IbI MOMCKA U aHAJIN3a
nH(popMaIuu B 001aCTH pa3padOTKH,
OCHOBHBI€ TTPUHIIUIIEI KPUTHYECKOH
OIICHKH MCTOYHUKOB MH()OPMAIIUU U
WX PEJIEBAaHTHOCTH.

YK-1.2.

YMeeT KpUTHYECKN OLICHUBATH
WUCTOYHUKHU HH(OpMALINHU U
CHUHTE3UpPOBATh JIaHHBIE U3
Pa3IYHBIX HICTOYHUKOB IS
pelIeHns 3aad, IpUMEHSTh
CHUCTEMHBIH MOAX0] K aHATIN3y U
PELICHHUIO KOMIIIEKCHBIX PO0JIeM

YK-1.3.

NmeeT npakTudeckuii ombIT paboThI
C COBPEMEHHBIMU MHCTPYMEHTaMH H
TEXHOJIOTHSIMU /17151 00pabOTKH
nH(popMaIuu, (GOpMyIUPOBAHUH H
CTPYKTYPUPOBAHHH 3a/1a4 Ha OCHOBE
noJy4eHHoH nH(opMamu

YK-2.

CriocobeH onpeaensiTe Kpyr
3a/1a4 B paMKax MNOCTaBJIECHHOU
LENI 1 BEIOUPATh
ONITUMAJIbHBIE CIOCOOBI MX
peLIeHUs, HCXOAS U3
JEHCTBYIONINX MPaBOBBIX
HOPM, UMEIOLIUXCSI PECYPCOB
Y OrpaHUYECHHI

YK-2.1.

3HaeT NeUCTBYIONINE TPABOBHIC
HOPMBI, PETYTHPYIOIINE
JIEATSIILHOCTD B 00J1aCTU PELICHHUS
3a7a4, OCHOBHBIE METO/LI M TIOIXOIbI
K OMPEJICIICHHIO KpyTa 33134

YK-2.2.

YMeeT onpenensaTs Kpyr 3a1a4 B
pamMKax IMoCTaBJIEHHOM 1INy,
BBIOMPATH ONTUMAITBHBIE CIIOCOOBI
pelIeHns 3a1a4, yIuThIBast
MMEIOIINECS PECYPCHI U
OTpaHHYEHU

YK-2.3.

Nwmeer mpakTuyecKuid OnbIT
MIPUMEHEHUS 3HAHWUI O TPaBOBBIX
HOpMax U pecypcax B pealbHbIX
CUTYyalusxX, pa3paboTKu U
peanu3anuu perieHnii B
COOTBETCTBHUH C YCTAHOBJICHHBIMU
OTpaHUYCHUSIMU

OIIK-1.

Cnoco0eH HaXOIUTh,
(GopMyIHMpoBaTh U permarb
aKTyaJibHbIC ¥ 3HAYUMBbIC
MPOOIJIEMBI TPUKIATHON U
KOMITBIOTEPHON MaTeMaTUKH

OIIK-1.1.

3HaeT OCHOBHBIE METOIbI U IOAXOABI
K PEIICHUIO 3a/1a4 MPUKIATHON U
KOMHLIOTepHOfI MaTC€MaTHKH,
BKJTFOYast alTOPUTMEI,
MaTeMaTHYECKOe MOJICTTUPOBAHKE U
TeOpI/IIO OIITUMU3AIINH, a TAKXKEC
COBpeMeHHLIe I/IHCprMeHTBI nu
TEXHOJIOTHH, UCIIOJIb3yEeMbIE B 3TOM
obiact

OIIK-1.2.

YMeer aHanu3upoBaTh U
(dhopMyIUpOBaTh MaTEMaTHUECKUE
3aJ1a4M, IPUMEHSATh
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COOTBETCTBYIOIIUE METOJIBI U
ANTOPUTMBI JIJISI UX PEUICHUS, a
TaK)Ke UHTePIPETUPOBATH U
MPENICTABIATh PE3YJIbTATHI B
MTOHSITHOM M AOCTYIHOH hopme

OIIK-1.3. Nmeet mpakTHYECKUH OTBIT PabOTHI
HaJl IPOEKTaMH WIH
UCCIIEIOBAaHUSAME B 001aCTH
MPUKJIAHON U KOMIIBIOTEPHOU
MaTEMAaTHKH, BKJIIOYas ydacTHe B
KOHKYpCax, OMMMITHAAaX WIN
HAyYHBIX MMyOJTUKAIUIX, T1e ObUH
peLIeHBI aKTyalbHbIC U 3HAYNMBIC
3a1auu
[K-1. Criocoben popmynrpoBath IK-1.1. 3HaeT METOBI ¥ MOAXOIBI K
3a7a4M C MaTeMaTHYECKOM (bopMyIHpOBaHUIO 3a7a, a TAKKE
TOYHOCTBIO, 00OCHOBEHIBATH OCHOBHBIE MTPUHIIUTIBI
YTBEPKICHUS CTPOTO H MaTeMaTHYECKOTO JI0Ka3aTenbCTBa H
aHAIN3UPOBATH MOJTYYCHHBIE aHaJIM3a Pe3yIbTaToB.
pe3ynbTaThl B 001aCTH [K-1.2. ‘YMeeT KOppPEeKTHO CTaBUTh U
MaTeMaTHKH U (opMynupoBaTh MaTeMaTHYECKHE
KOMITBIOTEPHBIX HaYK 3aJauu, IPUMEHSTh CTPOTHE METOJIBI
JIOKa3aTeIbCTBA ¥ AaHATM3UPOBATH
HOJTyYSHHBIC PE3YJIBTATHI.
IK-1.3. Hmeer ombIT paboThI ¢ 331a4aMU B
001acTH MaTeMaTHKH U
KOMITBIOTEPHBIX HayK, BKIIIOYAst
MPUMEHEHUE MaTeMaTHUECKIX
METOOB JIJIsl PELICHUS
PaKTHYECKUX 3a/1a4
[K-2. CriocoOeH pemath THIIOBbIE I1K-2.1. 3HaeT OCHOBBI HH)OPMALIMOHHON U
3a71a4¥ MpoeCcCUOHATBHON OoubnmorpaduuecKon KyabTypsl, a
JeSITeIbHOCTH B 00JIaCTH TaKXe MPUHIUITB HHPOPMAITHOHHOH
pa3pabOTKH, ONHpPasch HA 0€30MacHOCTH U TPUMEHEHUS
WHQOPMAITMOHHYIO 1 UHPOPMAIHIOHHO-
oubrorpaduIecKyro KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B
KyJIbTYpPY, UCTIONIB3Ys npodeccHOHAIBHOM AeSTEIbHOCTH
MH()OPMAIIIOHHO- [K-2.2. Ymeer 3¢ (heKTUBHO HCIIONB30BAThH
KOMMYHHKAIIHOHHBIE UHPOPMAIMOHHO-
TEXHOJIOTHH U YUUTHIBAS KOMMYHHKAIIMOHHBIE TEXHOJIOTUH
OCHOBHBIE TPEOOBAHUS JUISL pEILICHUsI CTaHAaPTHBIX 3a1a4
UHPOPMAITUOHHON npodecCHOHAILHON IeATEHHOCTH,
Oe3omacHocTH YUUTBIBas TPeOOBaHUSI
nHGOPMAITMOHHON 0€301MacCHOCTH
[K-2.3. NmeeT onbIT paboThI €

WHPOPMAITMOHHBIMH PECypcaMu 1
TEXHOJIOTHSIMH B 001acTH
pa3paboTKH, BKIIOYask COOI0AEHUE
HOPM MH(POPMAITMOHHON
0€301acHOCTH
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n Ounas ghopma
KonTakTHas
HaumenoBanue padora
pa3iena TUCHHUIIHHBI T}( M
- (Tekymuii KOHTPOJIb
(Moxys) = 2 K CamocrosiTelb
= = OHTPOJIb ycneBaeMocCTH)
= = Has pa0orta
= S
1 bazoBbie KOHCTpYKIIHU U 4 8 JomarmHee 3amanme
00paboTKa TaHHBIX
2 OyHKINU U 20 42 Jlomanrnee 3aganue
(hyHKIIMOHATHHBIE KonTponbnas pabora
HHCTPYMEHTBI
3 Opranusaiysi MpoeKkTa u 12 26 JlomamHee 3aianue
KaueCcTBO KOja
4 OOBeKTHO- 24 50 JloMarHee 3aganue
OPHECHTUPOBAHHOE KontponbHas padota
MPOrpaMMHUPOBAHUE
3auém c oyeHkoil 4
Hmoczo: 60 4 126
O6vem oucyunaunvl (Mooyns) (6 190
ak. 4.)
0Ob6vem oucyunaunvl (Mooyns) (6 5
3au. eo.)

4. CopepxxaHue TUCHUILIMHBI (MOTYJIs)

Neni/m HaumenoBanue paziesa Coaep:xanue TUCHUILIHHBI (MOAYJIsI) IO TeMaM
AUCHUIJIMHBI (MOLYJIs1)
1 Bba3oBbie KOHCTPYKIMU U bazoBeie nporpammer Ha Python, kommeknnu, BIIOKEHHBIE CTPYKTYPHI U
00paboTKa JJaHHBIX daitnsl
2 OyHKIMH U QYHKIIMOHATHEIE [MpoextupoBanue ¢yHknud. OmmMOKM W HCKIoueHus. [ eHepaTopsl.
UHCTPYMEHTHI yield u neHwBble BhIUMCIEHUS. J[eKOPAaTOpHl W IEPEHCIIONB30BaHUE
JIOTUKH
3 Opranuzanus IpoeKTa u Moynu 1 opranu3aiiust koaa. bubnuoTeku u 3aBUCUMOCTH. TUIU3aIus
KauecTBO KoJAa Y YUTAEMOCTh
4 OOBEKTHO-OPUEHTUPOBAHHOE OcCHOBBI 00BEKTHO-OPUEHTHPOBAHHOT O POrpaMMUPOBAHMUSL.
MIpOrpaMMHUpPOBaHHE IIpoexTpoBaHue  KJIAacCOB:  HMHKANCYJSIHS,  OTBETCTBEHHOCTH,
komrno3unusa. HacnemoBanue, paciipeHne MOBEICHUS W MarndecKue
MeToApl. Monenu [AaHHBIX, BaJdWJalUs W KOHTPAaKT JIaHHBIX.
[Tpuknannoi Python
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnas numepamypa:

1. Yepusbimues, C. A. OcHoBBI TporpammupoBanus Ha Python : yueOnuk mis By30B / C. A.
UYepHnsbliieB. — 2-e u3l., nepepad. u nom. — Mocksa : M3narensctBo HOpaiit, 2026. — 349 ¢. —
(Beiciiee o6pazoBanme). — ISBN 978-5-534-17139-6. — Tekct : dIeKTpOHHBIA //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/588667.

2. Buadope, I1. Hapgexnsiii Python : mpaktuueckoe pykoBonactso / II. Buadope, M.
Paiitman. - Cankt-IletepOypr : BXB-IlerepOypr, 2023. - 352 c. - ISBN 978-5-9775-1174-2. -
Texkcr : anextponnsbii. - URL: https://znanium.com/catalog/product/2123392.

Jlonoanumensnasn numepamypa:

1. beiinep, . Yuctsiit Python. TokocTu nporpaMMupoBanust st Ipou : MPaKTUYECKOE
pykoBozactso / JI. beiinep. - Cankrt-IletepOypr : Ilurep, 2021. - 288 c. - (Cepust «bubnnoreka
nporpammuctay). - ISBN 978-5-4461-0803-9. - Tekcr : onexrponnsri. - URL:
https://znanium.ru/catalog/product/1766370.

2. Xumnapn, [. Cexpersl Python Pro / JI. Xumnapa. - Caukt-IlerepOypr : ITutep, 2021. -
320 ¢. - ISBN 978-5-4461-1684-3. - Tekcr : omekrponHsii. - URL:
https://znanium.ru/catalog/product/2142837.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

YHuBepcUTET pacmojaraeT MaTepualbHO-TEXHUYECKON 0a30i, COOTBETCTBYIOIIEH
JIEHCTBYIOIIMM TTPOTHUBOIIOXKAPHBIM MIPaBUIaM U HOpMaM M O00ECIeYMBAIONICH MTPOBEICHUE BCEX
BUJIOB JIUCHUIUIMHAPDHOW W MEXAUCHUTUIMHAPHOW TOATOTOBKH, MPAKTHYECKOW W Hay4dHO-
HCCJIEI0BATENECKOM paboT 00yUaIOMUXCsl, TPETYCMOTPEHHBIX YIECOHBIM IIJIAHOM.

[TomerieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH JIsl TPOBEACHUS 3aHATHI
JEKIIMOHHOTO THUMA, 3aHATUA CEMHUHApPCKOro (MPAKTUYECKOTro) THIMA, TPYIINOBBIX U
WHAUBUAYAIbHBIX KOHCYIbTAIMMA, TEKYIIIETO KOHTPOJSI U MMPOMEKYTOYHON aTTECTAIlNH, a TaKkKe
MTOMEIICHUS IS CAMOCTOSITEIHHOM paOOThI M TIOMEIICHHS JUTsl XPaHEHUS U TPOPUIAKTUYECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenieHrs yKOMITJIEKTOBaHbI CIEIIMATU3UPOBAHHOMN
MeOeNIbI0 U TEXHUYECKUMH CPEJCTBAMU OOYYEHUs, CIYKAIIUMH JIJIsl TIPEICTABICHUs y9eOHOH
uHpopManuu OOJIBIION ayTUTOPUH.

N3yuenne qucumInHbl (MOIYIIs1) 00ECIIeYnBaeTCS B YUEOHBIX ayIUTOPHSIX, OCHAIIICHHBIX

— CTOJIaMH U CTYJIBSIMU;

— KOMIIBIOTEPHOW TEXHUKOM;

— MEXaHWYECKUMH KaIbKYyISITOpaMHU;

— CHeNHaTu3uPOBAHHBIM 000PYIO0BaHHEM, BKIIIOUAsl JEMOHCTPAIIMOHHOE 000pyI0BaHuE.

[TomereHust 151 CaMOCTOSITEIBHON pa0OThI 00yUYaIOIINUXCsI, B TOM YHCIIE TPUCTTOCOOTICHHBIE
JUTSL WCTIONH30BaHMsI MHBAIUIAMH M JIMIAMH C OTPAHMYEHHBIMA BO3MOXXHOCTSMH 3J0POBBSI,
OCHAIIIEHBl KOMITBIOTEPHOM TEXHUKOW C BO3MOXKHOCTBHIO MOJKIIOUCHUsI K ceTh «MHTepHeT» u
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obecrieueHreM  JOCTyNa B JJICKTPOHHYIO  HH(GOPMAIIMOHHO-00pa30BaTEebHYI0  Cpeay
YHusepcurera.

OOyyaromMmMcst MPeNOCTaBIAETCS JOCTYN (B TOM 4YHCIE YJAlICHHBIN) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHET», JIeKTPOHHBIM pecypcaMm (B TOM
YyHClie AJNEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM MpodecCHOHaIbHBIM 0a3zam
JTAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHnoBaHue mopraJjia CcbLika
(u3naHus, Kypca, 10KyMEHTAa)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OonbnmoTeka
2. Basa nanaeix mg 1 T-cnenuanuctos https://habr.com
3. | ba3a nanneix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbii cailT MUHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oOpazoBanus Poccutickoit @eaeparuu

5. | ®enepanbhsiii moprai «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. | Muadopmanmonnas cucrema "Exaunoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”

7. | Enunas xomekims nudpoBsix obpasoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuens WHGOPMAIMOHHBIX TEXHOJIOTUH, WCIOJIB3YEMbIX IPH  OCYHIECTBICHUU
00pa30oBaTeNILHOrO IMpoliecca 10 JUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UNOHHOTO
IPOTPAMMHOTO  OOECIIEYeHHs, COBPEMEHHbIE TpPOQecCHOHaNbHBIE 0a3bl  JaHHBIX W
MH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmue 110 IIpoussoacreo JInuen3nonHoe / cB00OIHO

pacnpocTpaHsieMoe

OnepanoHHbIE CHCTEMBI:

Microsoft Imagine (Windows Client, Server) | sapy6exmnoe | muuensnonHOE

bpaysepsbl:

Slupnexc.bpaysep OTEUYECTBEHHOE | CBOOOJHO PaclpoCTpaHsIeMoe

Google Chrome 3apyOexHoe cBOOOIHO pacnpocTpaHsieMoe

Od¢ucHble NpUIOKEHHUS:

Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIMIEH3HOHHOE

TeXstudio 3apy0exHoe CcBOOOJIHO pacpoOCTPaHIEMOe

Adobe Acrobat Reader 3apy0OexHOe CBOOOJIHO pacrpoCcTpaHsIeMoe

IIporpammHoe o0ecneueHne Uisl IVIAHUPOBAHHUSI M YYeTa BPeMEHH:

Toggle app | 3apyOexHoe | cBOOOIHO pacmpocTpaHsieMoe

CucreMbl ynpaBJjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapy6GexHoe | nmieH3nOHHOE

Cucrtembl ynpapjeHHus1 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapy6exnoe | nmriensnonsoe

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | 3apy6exHoe | nuuensuonHOE

CnpaBoYHO-IIPAaBOBBIE CHCTEMBI:

KoncynbrantlLiiroc: cripaBOYHO-TIPaBOBast OTEUECTBEHHOE | JIMIICH3MOHHOE

cucTeMa

Cpe/cTBa AHTHBMPYCHO#i 3aIUTHI:

Kaspersky Endpoint Security asst 6usneca OTEUECTBEHHOE | JIMIICH3MOHHOE

Cranpmapraeiid Russian Edition

Cpeabl pa3padoTkm:
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Visual Studio Code 3apyOekHOE cBOOOJ/IHO pacnpocTpaHsIeMOe
Bash (Unix shell) 3apy0exKHOe CcBOOOIHO pacIpoCTpaHIEMOE
Anaconda 3apy0OeKHOE CBOOOJTHO pacIpoCTpaHsIEeMOe
Robotic Operating System 3apy0exHOe CBOOOJTHO pacpOCTPaHIEMOe
CopelliaSim 3apyOeKHOe CBOOOJIHO pacrpocTpaHsieMoe
Google Colaboratory 3apy0exHoe CBOOOIHO pacpOCTPaHIEMOe
IlakeThl NPOrpaMMHBIX CPEICTB M OMOJIHOTEK:

AutoPsy 3apy0OeKHOE CBOOOJTHO pacIpoCTpaHsIeMOe
Interactive Disassembler (IDA) 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Cucrtembl ynpapieHusi 0néanorpaguyeckoii HHpopManueii:

Zotero | 3apyOexxHOe | CBOOOJTHO pacIpoCTpaHsIEeMOe
CepBuCHI H CJTYKOBI:

Bind 3apy0exKHOE cBOOOHO pacIpOCTPAHIEMOE
Docker 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe

7. MeroanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToanyeckne yKazaHHus I 00y4AIOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B npouecce n3yuenns aucuumuabl (Moayist) «IIpoaBunyteiii Python» B pamMkax Texymero
KOHTPOJISl YCIIEBAEMOCTH MCHOJIb3YIOTCS TaKue BUIbI YUeOHOH paboThl, KaK JIGKLIMU, CEMUHAPBI,
JIOMAIITHUE 33JJaHusl, KOHTPOJIbHAs padoTa, a TakKe pa3jIMyuHbIe BUABI CAMOCTOSTEIbHON paboThI
oOyyaroIuxcst 10 3aJaHUI0 [pernojaBarels, HalpaBlE€HHblE Ha pa3BUTHE HaBBIKOB
npoeCCHOHATBHON JIEKCHKH, 3aKpEeIUIeHHE MPAaKTUYECKUX MPO(ECCHOHATBHBIX KOMIIETEHIIHIH,
MIOOUIPEHNE UHULIUATHB.

Jlexyus — cHUCTEMAaTHYEeCKOe, IOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
npernoiaBaTesieM yueOHOT0 MaTepuaia, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpomecce neknmii peKOMEHIYETCS BECTH KOHCHEKT JICKIUH: KPaTKO M CXEMaTHYHO
(GUKCUpOBaTh OCHOBHBIE WIEW, BBIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI WJIM MaTepUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HANTH OTBETHl B PEKOMEHJ0BaHHOW nuTeparype. Eciu
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT c(hopMyIHpoBaTh BOIPOC W 3a1aTh €ro
IPEMNo/IaBaTeso Ha KOHCYJIbTAI[MH UM BO BpEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Cemunap — 310 (hopma yueOHOM IesATeTbHOCTH, TPOBOAMMAs B Y4eOHOM 3aBEIEHUM TI0]T
PYKOBOACTBOM MpemNojaBaTeNs, TI/A€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSIX,
MPAKTUYECKUX 3aJJaHUsIX U APYrux (popmax B3aMMOACHCTBHUS.

Jlns ycrenrHoi moAroTOBKA K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHATHA WU OCHOBHBIMHU MaTCpUaJIaMHU, YTOOBI MMETH BO3MOYKHOCTH AKTHBHO y4aCTBOBAaTh B
06CY)K)ICHI/II/I. Taxke moJIe3HO IMOATOTOBUTE BOIIPOCHI U UJACH JJIA O6CY)KI[€HI/I$[, qTO IIOMOXKET
r1y0Ke OHATH MaTepual U MPOIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Jomawnee 3a0anue — HabOP 3a7a4 1O TEMaM HEJICIIH.

[Ipu pabore Haj MAOMAIIHMMH 33JaHUSMHU BAKHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKAMHU BBITIOTHEHUs. PekoMeHnmyeTcst pa30uBaTh 3aaHusl Ha ATaIlbl, YTOOBI
u30exarh TMEperpy3kd W Iydlle yCBOUTh Marepuall. lcrmonp3oBaTh pa3iuyHble HUCTOYHHKHU
nH(popMaIuu, BKIIIOYas Y4eOHUKH U OHJIAWH-PECYPCHI, IJis1 00Jiee TIIyOOKOTO TTOHUMaHUS TEMBI.

Konumponvnaa paboma — nucbMenHas pabota ¢ HaOOpOM 3a/1a4, KOTOPbIE HY>)KHO PELIUTh 32
OTpaHUUYEHHOE BpeMSI.

Llenb KOHTPOJIBHOM pabOTHI - MOMYYUTh CIIEUAIBHBIE 3HAHUS 110 OJJHON WM HECKOJIBKHM
TeMaM JUCUHUIUINHBI (MOYJIS) U POJEMOHCTPUPOBATh HABBIKH UX MPAKTUYECKOTO IPUMEHEHHUSI.
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Camocmosmenvras paboma — paboTa CTYIEHTOB, HaNpaBJICHHAas Ha YIIyOJICHHOE
W3YYEHUE OT/IEIBHBIX TEM U BOIPOCOB YUYECOHON AUCIMILTUHBI (MOTYIs).

B nporiecce camocToATenbHON pabOThI CTYJASHTHI B3aUMOACHCTBYIOT C PEKOMEHI0BAaHHBIMH
MaTepuajiaMi Py MUHUMAJIbLHOM yYaCTUU MPENoaaBaTesis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCITeKTaMHu JICKITuH (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHasIOB MIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JOTOJHUTEILHBIX TEM, BHIMIOTHCHHE YI€OHO-UCCIIEIOBATEILCKIX
3aJlaHUl U JIpyroe.

Cucrema OLCHUBAHUSA PE3YyJbTATOB Oﬁy'leHl/lﬂ o JMCIMIIJInHe (MO}IyJ’[lO)

Kpurepun noJiyyenusi ypoBHSI ¥ OlleHUBAHUS C(POPMUPOBAHHOCTH KOMIIETEHIUI 110
aucuuminnae (moayJo) «[poasunyrsiii Python»

OneHuBaHue ypoBHSA Y4€OHBIX JOCTHXKEHUH, OOYYarOMIMXCS MO JUCHUIUIMHE (MOIYIIIO),
OCYIIECTBIISICTCS B BUJIE TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

IIpome:xyTouHasi arTrecTalusi MO AUCLHUIUIMHE (MOIYJIO) OCYIIECTBIsIETcS B (Qopme
3auéma ¢ OUeHKoW, TIPU ITOM TPOBOJUTCS OIEHKAa KOMIICTCHIIMM, C(POPMHUPOBAHHBIX IIO
JUCLHUILIINHE.

I[JISI OLCHUBAHWA TCKYHICIO KOHTPOJIA YCIICBACMOCTU U HpOMG)I(}ITO‘IHOﬁ arTeCTaluu
HCIIOJIB3YCTCA )IGCSITI/I68.JIJ'IBH8.H [KaJIa OHCHHMBAHHA, KOTOpas COOTHOCHUTCA C TpaﬂHHHOHHOﬁ
nATHOAJIBHOM KoM CJICAYIOIUM o6pa30M, €CJIM UHOC HC YKa3aHO B cnnna6yce JUCLUIIINHBI.

JecaTubannbuas IlaTubannbHas Oo0mas xapakTepHCTHKA pe3yJabTaTa 00y4eHus 1o
OILICHKA OLICHKA AUCHHILIAHE (MOLYJIIO)
10 OtnnuHO CTyIOeHT TNOJIHOCTBIO BIAJEeT 3HAHWSAMH, H3JIO0XKEHHBIMH B
9 OTIMYHO paboueil mporpaMme, U riyOOKO OCMBICIAET JUCHUIUIMHY. OH
) OTIHYHO CaMOCTOSITENIbHO U JIOTUYECKU IOCIEJ0BaTENbHO OTBEYAET Ha

BCE BOINPOCHI, aKICHTHPYS BHUMAaHHE Ha HanOOJee BaKHOM.
VMmeer aHanu3upoBaTh, CPaBHHMBATh, KJIACCH(DHUITUPOBATS,
0000maTh,  KOHKPETU3UPOBAaTH M  CHUCTEMAaTHU3UPOBATH
W3YYEHHBbI MaTepHuai, BbIICHAS KJIIOYEBbIE MOMEHTHI H
yCTaHaBJIMBast MNPUYINHHO-CJICACTBCHHBIC CBA3U. Yetro
(bOopMyJIHpyeT OTBEThI, YBEPESHHO HHTEPIPETUPYET PE3YIIbTATHI
AHAJTM30B M JAPYTHX HCCIIEIAOBAHUH, a TAK)Ke PEIaeT CIOKHBIE
3amaun. CTYJCHT XOPOIIO 3HAKOM C METOJ[aMHU HCCJICI0BAHUS,
HEOOXOJMMBIMU JUIS TIPAKTUYECKON ESTENbHOCTH, U yMEeT
CBSI3BIBATh TEOPETHUECKHUE ACIEKTHI JUCIUTUIUHBI (MOIYJIIS) C
NpPaKTHYECKUMH 3a/[a9aMH.

7 XOpOH_IO CTYZ[QHT O6J'Ia,[[aeT S3HAaHUAMH NPEAMCTa MOYTHU B IMOJIHOM

Xopomio o0beMe paboueii MporpaMMbl B CAMOCTOSITENBHO, JTOTHICCKH
MOCJICI0BATEIIbHO M BCECTOPOHHE OTBEYAET HA BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHKE Ha HanOoliee 3HaYMMbIX MOMeHTaX. OH
yMEeT aHaJIM3MpOBaTh, CPaBHUBAThH, KJIACCU(HUIIMPOBATH,
0000maTh, KOHKPETH3UPOBaTh M  CHUCTEMAaTHU3HPOBATH
I/IS}”—ICHHBIﬁ Marepuall, BBIACIAA €TI0 KIIIOYEBBIC ACIICKTBHI U
yCTaHaBJIMBast NPUYINHHO-CJIICACTBCHHBIC CBsI3U.
®DopMynUpyeT CBOM OTBETHI, YBEPEHHO WHTEPIPETHPYET
pe3yibTaThl aHAJM30B W JAPYTUX HCCIICIOBaHHUH, a TaKKe
pellaeT CIOKHBIE CUTYAIlMOHHBIe 33a1aun. CTyJIEeHT XOpOIIo

3HaAaKOM C MCTOJaMH HCCICIAOBaHMA, HCO6XO,Z[I/IMI>IMI/I JUISL
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JdecaTudannbuas IlaTudannbHas Oo0mas xapakTepuCTHKA pPe3yJabTaTa 00y4eHus 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)
MPaKTUYECKONM  NEATENbHOCTH, W  yMEEeT  CBS3bIBaTh
TEOPEeTHYECKHE acCMeKThl TpeAMeTa C TMPAKTUICCKIMHU
3a/1auyaMH.
5 YnoenetBoputenbHo| CtyaeHT oOmamaeT Oa30BBIMUM 3HAHUSIMH IO JIUCITUTUINHE
4 yI[OBJ'ICTBOpI/ITeJ'H)HO (MO,Z[y.TIIO), HO UCTIBITBIBACT TPYAHOCTH IIPHU CAMOCTOATCIIbHBIX
OTBETax M HWCIIONB3YeT HeTOdHble (GopMmynmupoBku. B xome
OTBETOB OH JIOMYCKAET OIMUOKH, KaCAIOIIUECS] CYyTH BOIIPOCOB.
CTyneHT crmocoOeH penraTtb TONBKO caMble POCTHIe 3a7aud U
BJIQJICCT  JIMIIb  MUHUMAJIBHBIM  HaOOpOM  METOJOB
WCCIIETOBAHNSI.
3 He cnan CryneHT He oBIajien 00s13aTeTbHBIM MUHUMYMOM 3HaHUH TI0
He cman NPEAMETY U HE MOXKET OTBETUTH Ha BOIIPOCHI, NAXKE €CIIHU
He cran MpernoiaBaTes  3a[aeT  JOMOJHUTEIBHBIC  HABOJISIIUC
BOTIPOCHI.

Jucuummna (Mmoxyns) «IIponBunyteiii Pythony onenuBaercs cnemqyronmm odpa3om:

AKTHBHOCTb Bec |KoauuecTBO Onucanue
Homamnee 3amanue | 30% 13 HaGop 3azma4 mo TeMam Heenu
Kontponbhas pabora | 35% 2 [MuceMenHas paboTta ¢ HaOOPOM 3a/1a4, KOTOpPbIE HYKHO
PEUINTH 32 OrPAHUYCHHOE BpEMsI
3a4€T Cc OlCHKOM 35% 1 [TuceMeHHast WK ycTHast paboTa Hall 3aJaHUCM,
HaMpaBJICHHBIM Ha MPOBEPKY MOMYYCHHBIX 3HAHUH U
HAaBBIKOB I10 JTUCIHILIHHE (MOIYITIO)

@opmyJia pacdyéra UTOrOoBOH OLEHKHM MO AucHumanHe (Moayaw) «IIpogBHHYTBHIH
Python»: «0,3 x cpennee 3a momanraue 3aganus + 0,35 X cpennee 3a KOHTPOabHBIE paboTsl + 0,35
X 3a4€T C OLICHKOW.

Texkymmii KOHTPOJIb yCIIEBAEMOCTH 00y4AKOMIUXCH MO0 JUCHUILIHHE (MOAYJII0)
IIpumepHbIe TOMaLIHUE 32IaHUS

JlomamHee 3aganue 1.

3ananme 1. Hanumure nporpammy Ha Python, koTopas 3arpyxaet nanusie u3 JSON-¢aiina
(Hampumep, CIIMCOK MOJIb30BaTeNel ¢ moysimu: id, name, email, orders). O6paboTaiiTe BIOKEHHYIO
CTPYKTYpPY: KaXIblii TOJb30BaTENIb MOXET HMMETh CIMCOK 3aka3oB ¢ product, price, date.
Peanusyiite ¢yHKuuu ams: mojcué€ra oOIIEro YUCiIa 3aKa3oB; HAXOXKJIEHHUS IOJb30BaTeNs C
HauOoMbIIed CyMMOW MOKYNOK; (UIBTpallMM 3aKa3oB IO JaTe (HalpuMmep, 3a MOCIEIHION
HEJIEIIO).

3ananme 2. Paboraiite ¢ CSV-daiinom, comepkammM JaHHBIE O Tpojaxax (CTOIOIIBI:
product, category, price, quantity, date). C momoIpto ctanapTHeIx cpeactB Python (6e3 pandas)
peanu3yiTe: yreHue (aiia U MapcHHr CTPOK; TPYHIMPOBKY MO KATErOpUH M MOACUYET oOIei
BBIPYUKH; 3aIMCh pe3yibTara B HOBbIN JSON-daii.

3ananme 3. Co3gaiiTe CKpUNT, KOTOPbI 00pabaTbiBaeT Heckobko ¢aitno (JSON, CSV)
W3 OJHOM JupeKkTopuH. PeanmmsyiiTe: aBTOMarmueckoe ompeneneHue Gopmarta daitna mo
paclIMpeHHo; YHU(PUIMPOBAHHYIO CTPYKTYPY HaHHBIX JJIsi XpaHEHUs 3amuceil; oObeAnHEeHue
BCEX JaHHBIX B €IMHBIN CIIHCOK M coxpaHeHue B ¢aiin all data.json.
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JlomamHee 3aganue 2.

3ananme 1. Peanmmsyiite dynkmuio process orders(data, **filters), koropas nmpuHUMaeT
CITMCOK 3aKa30B M MPOU3BOJIbHBIE GUILTPHI (Hanmpumep, min_price=100, category="electronics").
Ucnonw3yiite *args m **kwargs mnsa ruOkoit curHatypbl. DyHKIMS IODKHA BO3BpAIATh
OoTGUIBTPOBaHHBIN reHepaTop (¢ yield), yToObI He 3arpykaTh BCe JaHHBIC B TTIAMSITh.

3ananme 2. Co3naiite rereparop log parser(filename), KOTOpPBI TOCTPOYHO YHUTAET JIOT-
daiin u BO3BpamaeT ciIoBapH C MmoysAMu: timestamp, level, message. Peanusyiite o6paboTky
OmMOOK: €ClIi CTpOKa HE COOTBETCTBYeT (opmaTty — mpomyckaidTe e€ U BBIBOJHUTE
npenynpexaenue. JJod6aBpTe mosib3oBarenbckoe uckimouenue InvalidLogFormatError.

3ananue 3. Hammmure aexoparop @retry(max_attempts=3, delay=1), KOTOpbIii TOBTOpSIET
BBINOJIHEHHE (DYHKIIMM TPU BO3HHUKHOBEHHHM HCKIIOYEHUs. Mcnonb3ylTe ero st (QyHKIHH,
umutupytomeir HTTP-3ampoc (¢ random.choice — ycnex unu ommbka). Jlekopatop HoKeH
BBIBOJMTH COOOIICHHUE O KaXK]IOH MOTBITKE U 33/ICP)KUBATHCS HAa YKa3aHHOE BPEMS.

Jomaminee 3a1anue 3.

3apanme 1. Opranmsyiite xon u3 /I3 1 u 2 B Bune moayneii: data loader.py — 3arpyska u
napcuHr Qaitnos; filters.py — ¢unsTpanus u 06padoTka; utils.py — BcroMoraTtesnbHbie pyHKIIUN
u uckimoueHns. Co3maiiTe main.py, KOTOPBIA HUMIIOPTUPYET MOXIYJIM M BBIIOJHIET IMOJHBIN
naimaiH o0paboTku. YOemuTech, UTO CTPYKTYpa MPOEKTa MO3BOJISIET JIETKO J00aBJIAThH HOBBIC
dbopmarsl.

3aganme 2. HacTpoiite BUpTyasibHOE OKpY)XEeHHUE U (aiin requirements.txt, BKIFOUAIOLIHIA:
requests — nns Oynymux HTTP-3ampocoB; pydantic — nj1s Banuaanuu AaHHBIX; mypy, flakeS,
black — nns xoHTpoOsst KadecTBa Koza. JloOaBbTe aHHOTAIIMKM THIIOB KO BCeM (YHKIHSIM U3
data_loader.py u filters.py. [IpoBepbTe K011 ¢ MoMoIbI0 mypy U flake8.

3aganue 3. Hanummumre docstring B ¢opmare Google Style mns xaxmodt ¢(yHKIuu.
ITpumep:

def load_json_data(path: str) -> List[Dict]:

"""Jarpyxaet nansble u3 JSON-gaiina.

Args:

path: myTs K daiimy.

Returns:

Cnucok cioBapei ¢ JaHHBIMH.

Raises:

FileNotFoundError: eciu (aiin He HaliaeH.

JSONDecodeError: ecnu daiin noBpexacH.

Yo6enutech, uto ko coorBercTByeT PEP 8 1 mpoxoauT npoBepky JUHTEPOM.

IIpumepHbIe 3a1aHUs 1JIs1 KOHTPOJIbHON PadoThl
1. Hanumure ¢yaxkouio multiply(a, b=1, *args, **kwargs), koTopas Bo3Bpamaer
IPOM3BEACHUE BCEX MEPEAAHHBIX YHUCIOBBIX apryMeHToB (U3 a, b, *args). [lapamerp **kwargs
noJikeH urHopupoBathes. [pumep: multiply(2, 3, 4) — 24.
2. OObscHMTE, B UéM pa3HHLIa MeXay *args u **kwargs B curnatype ¢pynkuuu. [Ipusenure
pUMEp UCTIOIH30BAHUS KAXKIOTO.
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3. Hanummre rereparop fibonacci(n), KoTopslii Bo3Bpaiiaet nepebie n uncen Gubonayun
1o oxHOMY ¢ omMotsio yield. Mcnonb3yiiTe ero ans BeiBoja nepsbix 10 yucen.

4. Yto Takoe JeHMUBbIE BblYMCICHUA? B 4éM mpenMylecTBo reHeparopa mnepesi CIucKoM
npu 00paboTke 60bIIOro 00bEMa TaHHBIX?

5. Hanumwure aexopatop (@timing, KOTOPBIM BHIBOAWT BpPEMs BBINOJHEHUS (YHKIIUH.
[Tpumenwure ero k Gpynkuu slow_function(), koropast nenaet time.sleep(1) u BozBpamaer True.

6. OOBsicHUTe, 3aueM HYKHBI I0Jb30BaTelIbCKHE HCKIOueHus. Co3faiiTe MCKIIOYEHHE
DataProcessingError u ucnons3yiite ero B 0ioke try-except, 4ro0bl 00paboTaTh OMIMOKY MpH
00paboTke HekoppekTHOro JSON.

7. Cospaiite xnacc Product ¢ arpubGyramu name, price. Peanusyiite meron str , 4ToObI Ipu
BBIBOZIC 00BEKTA MevaTanock: "ToBap: <name>, nmeHa: <price>".

8. Peanuzyiite kiacc Cart, KOTOpBII XpaHUT CIUCOK TOBAapOB (00BeKkThI Product). /lo6aBbTe
meroabl: add item(product), total() — Bo3Bpamiaer ob6myro cymmy, u len () — Bo3Bpamaer
KOJINYECTBO TOBAPOB.

9. Yto takoe mHkancymauusa? Kak B Python o0o3HauaroTcst 3ammiéHHble U PUBaTHBIC
atpuOytel? [IpuBenure npumep.

10. Hcnonb3ys 6ubamorexy pydantic, onumute monens User, B KOTOpOii: name —
cTpoka, age — nenoe yuciio ot 0 mo 120, email — xoppekTHbIid email. [TonpoOyiiTe co3mars
00BEKT ¢ HEKOPPEKTHBIM BO3PACTOM M OOBSCHUTE, YTO IPOU3OUIET.

3aHaHHﬂlUHIHpOMemWTOqHOﬁ2HﬁECTaHHHIH)HHCHHHHHHQ(MOHyHK»

Ne 3aganue OtBer Komneren
n/n U
1 | B koHTekcTe 00paOOTKH IaHHBIX YKAXKHUTE CTPYKTYPY cnucoxk / list YK-1

Python, mpenHasHaueHHYIO T XpaHESHHUSI
YHOPSAIOUEHHON U3MEHSIEMOU MOCIEI0BATENbHOCTH

JJIEMEHTOB.

2 | B paznene 0a30BbIX KOHCTPYKIMHA YKAXKUTE THIT TaHHBIX, cinoBaps / dict YK-1
WCTIONIBb3YEeMBIH 711 XpaHeHus map "Kitoy-3HaueHue" B
Python.

3 | TIpu pabote ¢ BIOKEHHBIMH CTPYKTYpaMH YKKUTE KBaJ[paTHbIC CKOOKH / YK-1
croco0 JA0CTyIa K 3HaYeHHIO BO BIO)KEHHOM CJIOBape I10 KBAJ[PaTHBIC CKOOKH
KITIOUAM. 10CTIeI0BATEIBHO /

dict[key1][key2]

4 | B cUCTEMHOM IOAXO/IE K YTEHUIO JIAHHBIX YKKUTE json YK-1
BCTPOCHHBINA MOy b Python asist pabotsl ¢ JSON-
(haiimamu.

5 | Tlpu onpenenenuu 3a7a4 00pabOTKN TAOIUYHBIX JAHHBIX | MOJYJb csv / csv.reader YK-2

YKaKUTE BCTPOCHHBIH crtocod ureHus CSV-daiina 6e3
MCIIOJIb30BAHMUS CTOPOHHUX OMOIHOTEK.

6 | B BeIOOpe onTUMANTBHBIX CIIOCOO0B 00PaOOTKH JaHHBIX * / 3BE3m0UKa YK-2
YKaXKUTE OTIepaTop, UCIOIb3YEMBIH JUIsl pacTiaKOBKH
apryMeHTOB (DYHKIIMM U3 CITUCKA WM KOpTEXka.

7 | IIpu dpopmynupoBke 1een Ajsl epencroib30BaHus def YK-2
JIOTUKH YKaKUTE KJIFOUYEBOE CIIOBO /IS ONIPEIEIICHUS
¢ysakun B Python.

8 | B peanbHBIX yCIOBHAX Pa3pabOTKH YKAKHUTE try-except / try-except- YK-2
KOHCTPYKLHIO, O3BOJISIONIYI0 00pabaThiBaTh finally

WCKITIOYEeHHA TIpH padoTe ¢ daitnamu.

9 | B npukiagHO# MaTeMaTHKe IPOrPAMMHUPOBAHUS YKAKUTE yield OIIK-1
KJII0YEBOE CJIOBO, UCIOJIb3YyEMOE B TEHEPATOPE BMECTO
return.
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10 | IIpu popmynHupoOBKe 3a1a4u MOBTOPHOI'O UCIIOIb30BAHMUS nekoparop / decorator OIlK-1
KOJIa YKaXUTE MEXaHN3M, ITO3BOJISIOINI 000paurBaTh
GyHKIMY [T 100aBICHUS JOIOIHUTEIFHOTO MTOBEICHHUS.

11 | B ananm3e pe3y/nbTaToB BHIIOJIHEHHUS IPOTPAMMBI time.time() / OIIK-1
YK@XHUTE BCTPOSHHBIA HHCTpyMeHT Python s time.perf_counter()
M3MEPEHUs] BpEMEHH BBITOTHEHUS OJI0Ka KOAa.

12 | Ipu pemieHnu 3a1a4 OpraHU3aluy KOJIa YKaKUTE CIIOCO0 Monyib / module OIIK-1
IPYNIUPOBKH (PYHKIMH U KJIACCOB B OTICIBHBIN (hailn
JUISL TIOBTOPHOTO MICTIOJIb30BAHUSL.

13 | B maremaruueckoii (GopMyIHpOBKE 3a]a4 TUITH3AIMN :Tun / :str, :int ¥ T.O. IK-1
YKaKUTE CHHTAKCHC T00ABICHNUS aHHOTAIIMH THIIA K
napaMmeTpy QyHKIIHH.

14 | Ilpu obocHOBaHHMU CTPYKTYPBI MPOEKTA YKAKUTE CIIOCOO Hannuue daiina [IK-1
cosnanus nakera B Python. __init__.py/ Hanuune

py-daiisio u init-aiina

15 | B ananm3e kauecTBa KoJa YKOKUTE HHCTPYMEHT JJIsI black / autopep8 IK-1
aBToMatu4eckoro ¢popmartupoBanus Python-kona B
cootBetcTBuU ¢ PEP 8.

16 | IIpu popmynupoBKe 3a1a4n BaaUIALNH JAHHBIX YKOKUTE Pydantic [K-1
OMOIMOTEKY IS OTIFICAHUS MOJIENIeH TaHHBIX C
BaJMJalNed 1 aHHOTAIIUSIMH THIIOB.

17 | B penrenun tunoBsix 3a37a4 OOI ykakuTe MpHHIHIL, TIPU KOMITO3UIIHS / [K-2
KOTOPOM OOBEKT COJIEPIKUT CCHUTKU Ha PYTHe OOBEKTHI composition
KaK 4acTh CBOEH pealln3aluu.

18 | Ipu ucnons3oBanuu UKT B pa3zpaboTke yKaxkuTe _init__ [K-2
MAaru4ecKuil METOJI, BbI3bIBAEMBIH IIPU CO31AHUU
9K3EMIUIApA Kiacca.

19 | B npodeccroHanbHOM AeSITENBHOCTH C KJIacCaMu HacJie0BaHue / TIK-2
YKaKATE MEXAHWM3M, TIO3BOJISIOIIMIA OJHOMY KJTacCy inheritance
HAcJe0BaTh aTpUOyThl M METOJIBI IPYTOTO.

20 | Ipu wHTErpanuu MOJICNICH TAHHBIX B MPOCKT YKAKUTE [K-2

croco0 yKa3aHus, 4T MOJIe B KIIACCe JOJDKHO ObITh
HEO0O0sI3aTeIIbHBIM.

Optionalrur / = None /
Unionfrun,None
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