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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

Pabouass mporpamma amcuurinHbl (Moxynsi) «Paspaborka Ha Python» cocraBnena B
COOTBETCTBUHU C (ellepaibHBIM T'OCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM BBICIIETO
oOpazoBanus — Oakanaspuar o HampasiaeHuto 02.03.01 «MaremaTuka U KOMIBIOTEPHbBIC HAYKHY,
npodpmwis «MaTteMaTHKa U KOMITBIOTEPHBIC HayKH», YTBEPKICHHBIN NMprKa3oM MUHHCTEpCTBA
HaYKH ¥ BbIciero oopaszosanus Poccuiickoit @enepannu Ne 807 ot 23.08.2017 rona..

Nzyuenne nucuurummabl (Moayis) «Pa3zpabotka Ha Python» dopmupyer y oOyuaromerocs
NPaKTUYECKHE HABBIKM DPa3pabOTKH MacIITaOMpyeMbIX M TPOM3BOIMTEIBHBIX BEO-CEPBUCOB,
BOCTpeOOBaHHBIX B coBpeMeHHOH IT-unmycrpun. OcBoenue mHcTpymeHTtoB FastAPIl, GitLab,
Redis u loguru obecrieunBaeT roTOBHOCTh K YYaCTHIO B PEAJbHBIX MMPOEKTaX B COCTaBE KOMAH/IbI
I0] PyKOBOJICTBOM OIIBITHOTO CIICITUAITUCTA.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nucnumiHa (MOyJb) BKIIOYCHA B YISOHBIH IJ1aH MO MPOrpaMMe TOITOTOBKU
OakanaBpuata no HampasieHuto 02.03.01 «MaremaTuka U KOMIBIOTEPHBIE HAyKH», MPOodUib
«MaremaTika ¥ KOMIIBIOTEPHBIC HAYKW) U BXOJUT B BApUATHUBHYIO YacTh bioka 1 popmupyemytro
Y4aCTHHUKaMU 00pa30BaTEeIbHBIX OTHOIIECHUH.

JucnunimHa (MOAynb) u3yvaercs Ha 3 uiH 4 xypce B 5,6,7 wiu 8 cemecTpe mo BBIOOPY.
JlocTymHa K M3YYCHHIO TOCJIE YCIEIIHOTO OCBOCHHUS OJHOW W3 JMUCIUIUIAH (MOIYJeH): «SI3bIk
nporpammupoBanus Python. bazoBerit», «S3pik mporpammmupoBanus Python. OcHoBHOW», «S3bIK
nporpammupoBanus Goy, «S3bIK nporpaMMupoBaHus Javay unu «3beIk nporpaMMmupoBaHust C++».

Hesab u3y4yeHUss TUCHMIIMHBI (MOAYJIS): OJrOTOBUTh O0yYaroIerocst K pa3paboTke U
COIIPOBOKIICHUIO COBPEMEHHBIX BeO-TpuiioxkeHnid Ha Python ¢ mcmonp3oBanreM aCHHXPOHHBIX
TEXHOJIOTUI, UHCTPYMEHTOB BEPCUOHUPOBAHUS M MHTETPALIUU C BHEIIHUMH CEPBUCAMHU.

3agayu u3yyeHus: JMCHUILIHHBI (MOAYJIfA):

— OCBOUTb  IPUHLMIIBI  KJIMEHT-CEPBEPHOM  apXUTEKTypbl M  OpPIraHU3aLUI0
B3aMMOJEHCTBUS MEXKIY (PPOHTEHIOM U OIKEH]IOM;

— Hay4yuThcsi ucnonb3oBath Git m GitLab juist koMaHAHOM pa3paboTkM, BKIIOYAs
BETBJICHHE, KOMMUTBI, merge request U pa3perieHne KOHPINKTOB;

— ocBoutb ocHOBbl HTTP u pazpaborky API c¢ momompto FastAPI, Bxiouas
MapuIpyTH3alni, 00paboTKy 3alpoOCOB M BO3BPAT OTBETOB;

— HAY4YMUTHCS IPUMEHATh ACHHXPOHHOE TPOrpaMMUpOBaHue, kemupoBaHue ¢ Redis u
CTPYKTYpUPOBAHHOE JIOTHPOBaHUE C loguru /1715 MOBBILLIEHUS TPOU3BOUTENBHOCTH U HAJIEKHOCTU
MIPUIIOKEHUH;

— Pa3BUTh HABBIKM aBTOMAaTH3allMU IPOIIECCOB YEPE3 pealn3alyio NEePUOANUECKUX
3ajad ¢ ucnoaszoBanueM apscheduler u BackgroundTasks FastAPI.

B pe3ysibTare ocBOeHUSI TUCHUILIUHBI (MOIYJIs1), 00y4AKOIIMIACS TOJIZKEeH:

3Hamb:

— TMIPUHLMIBI PAaOOTHI KIIMEHT-CEPBEPHOM apXUTEKTYpPhI: POJIb GPOHTEH 1A U OIKEH 1A,

— OCHOBBI OpraHU3aIMU MPOEKTA: CTPYKTYpa KaTaJoroB, padoTa c;

— OCHOBHbIe KOMaH/bl Git: co3laHNe PENo3UTOPHEB, BETBIECHHE, KOMMUTHI, CIMSHUE U
pasperieHrne KOH()INKTOB;

— ocHOBHI paboTsl ¢ GitLab: co3anue npoekToB, ynpasieHue BeTkamu, MR;

— npunuunsl padotsl HTTP: meronst 3anpocos (GET, POST, PUT, DELETE), ctpykrypa
3arpoca 1 OTBETa;

— ocHOBHbIe BO3MOkHOCTU FastAPI: acunxpoHHble MapuipyThl, paboTa C 3ampocamu,
BO3BPALLEHUE OTBETOB;

— OCHOBBI AaCHHXPOHHOI'O TPOrPaMMHUpPOBAHUS: 4YTO Takoe async/await, 3amgauu
ACHHXPOHHOCTH;

— u4ro Takoe middleware, ux Ha3HaUE€HUE U OCHOBHBIE TPUMEPHI HCIIOIb30BaHus B FastAPI;
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— OCHOBBI KCIIMPOBAHUS: 3au€M OHO HYXHO, THUIMBI KEIIUPOBAaHUS (B MaMATH,
pacIpesielIeHHOE), KaK KEIMPOBaHHUE BIHUSAET Ha IPOU3BOIUTENBHOCTD;

— OCHOBHBIE IPUHIIMIIBI JIOTUPOBAHUSI: YPOBHU JIOIOB, CTPYKTYPHUPOBAHHOE JIOTHPOBAHUE,
Ha3HaueHHe JOroB B pa3palboTke;

— UTO TakKoe NEepUOJUYECKHE 3a/layd M KaK HX HCIOJIb30BaTh MJIsi aBTOMATU3alluU
IIPOLIECCOB;

— OCHOBBI pabotel ¢ mianupoBmkoM U FastAPI BackgroundTasks mis peanuzarmm
MEPUOINYECKUX 3a/1a4.

ymemp:

— pabortare ¢ Git g ynpaBieHHs BEPCHOHHOCTBIO IPOEKTA: BBIIOIHATH KOMMHUTEI,
MEPEKIII0YATHCS MEXKAY BETKaMU, paboTaTh C YAaJICHHBIMU PETIO3UTOPHSIMU;

— HacTpauBath NpoekT Ha FastAPI: co3maBaTh OCHOBHBIC MapIIPYThI, pa3AesaTh (Paiiibl 1o
Ha3HAuEHMUIO;

— B3aumogeiictBoBarh ¢ BHemHMUMU APl uepes HTTP-3ampocsl ¢ ucnonb3oBaHuem
6ubmmoTexu httpx;

— o0pabarsiBaTh JaHHbIE U3 cCTOpoHHUX AP, mepenaBaTh MX PpOHTEHY Yepe3 MapIIPYThI
FastAPI;

— HCIIOJIb30BaTh ACHHXPOHHBIC PYHKIUU A7 pabOThI ¢ AITUTENLHBIMU OIIEPALIUSMU;

— peanuzoBbiBaTh middleware B FastAPI,

— HacTpauWBaThb  KEIIMpPOBaHME C  HCIoNb30BaHMeM Redis Ui HOBBIIEHUS
IIPOU3BOIUTENLHOCTH MPUIIOKEHHI;

— HWCHOJB30Bath loguru 1uist 100aBIeHNs JIOTUPOBAHUS B IPUIIOKEHHE;

— HacTpauBaTh ()OpMaT BHIBOJIA JIOTOB,

— YOpPaBIATHh YPOBHSIMHU JIOTHPOBAHUS;

— JIOTUPOBATh UCKIFOUEHUS U KPUTHUECKUE COOBITHUS;

— co3JaBaTh MepUOJUUEcKue 3a/1aun ¢ ucrnonb3oBanueM apscheduler u BackgroundTasks
FastAPI;

— aBTOMAaTHU3MPOBATH BBINOJIHEHHE (DOHOBBIX ONEpaIil.

enadems:

— HaBBIKaMM CO3J1aHMA U BeieHus rpoekta B GitLab;

— HaBBIKaMH Pa3pabOTKU MPOEKTOB B KOMaHJE ¢ Mcrnojib3oBaHueM Git: co3naBath MR,
HPOBOJIUTH KOA-PEBBIO, pa3pemaTb KOH(IUKTHI IPU CIUSIHUY;

— HaBBIKAMHM HamucaHusi OdKeHAa JUId TOTOBOrO (hpOHTEHAa, OOecreunB KOPPEKTHOE
B3aUMO/ICMICTBUE KIIMEHTCKOW U CEPBEPHOM YacTel;

— HaBbIKAMU OpraHM3allid TPOEKTHOM CTPYKTyphl s KoMiulekcHoro FastAPI-
NPUIIOKEHUS, pa3zienss JJoruky API, GusHec-oruky 1 00paboTKy JaHHbIX;

— HaBBIKaMU pealn3alliy B3aUMOICHCTBHSI C HECKOJIILKUMHU cTOpoHHUME API, koMOuHUpYys
UX JJaHHbIE B OJTHOM CEpBUCE;

— HaBbIKAMHU HHTETpallid ACUHXPOHHOM OOpabOTKM JaHHBIX B MPOEKT, olecreuynBas
CTaOMIIBHOCTB M IPOU3BOAUTENLHOCTD TIPUIIOKEHNUS;

— HaBbIkamH pazpabotku middleware;

— HaBBIKAMHU HACTPOWKH KEIIUPOBAHHS C MPOJBUHYTHIMU (DYHKIMSIMU: HHBAIHIAIMS
kema, Hactporika TTL;

— HaBBIKAMHM OpraHM3allid LEHTPAIU30BAaHHOTO CTPYKTYPUPOBAHHOI'O JIOTUPOBAHUS C
MCIOJIb30BaHuEM loguru;

— HaBBIKaMU peaM3alii KOMIUIEKCHBIX MEPHOAMYECKUX 3a/1a4, UCIIOb3YsI KOMOMHAIINIO
rtanupoBirka 1 FastAPI BackgroundTasks, o6ecrnieunBast CTaOMIIBHYIO U MIPEICKa3yeMylo paboTy
CEepBHUCa;

— HaBBIKaMU CBS3U PE3YJIbTATOB JIOTUPOBAHMSI, KEIIMPOBAHUS U IEPUOANYECKHX 3a/1a4 JITIsT
MOHUTOPHUHTA U YITYUIIEHUS TPOU3BOIUTEIBHOCTH MPUITIOKEHHS.
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHMsI

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETA U B (POpME CaMOCTOSTENIbHOW PabOThI 00YUYaIOIIUXCSL:

Komnerenuusi | CoaeprkaHue KOMIeTeHIIHH Nuauxarop IlepeyeHb MJIAHUPYEMBIX
KOMIIETeHIN U pe3yJbTaTOB 00y4eHus Mo
AUCHMIINHE (MOTYJIIO)
VK-1. Crioco0eH OCyIIeCTBIISATh VK-1.1. 3HaeT MeTOAbI HOUCKA U
MTOWCK, KpUTHYECKUH aHaTN3 U aHann3a nHGOpPMAaIH B
cUHTe3 HH(popManuy, o0nactu pa3paboTKH, OCHOBHBIC
NPUMEHATh CHCTEMHBIH MOAXO] MPUHIMITB KPUTUYECKOH
JUTSL PETIICHUST TTOCTABICHHBIX OIIEHKH HCTOYHUKOB
3a1a4 nH()OpPMAITIH B HX
peNieBaHTHOCTH
YK-1.2. YMeeT KpUTH4ECKH OLIEHUBATh
WMCTOYHUKY HH(POPMALIUN U
CHUHTE3UPOBATh JaHHBIC U3
Pa3INYHBIX HCTOYHUKOB JUIS
pelIeHus 3aaa4, IpUMEHSTh
CHUCTEMHBIH IMOXO/T K aHATU3Y
1 PEIICHUIO KOMIUIEKCHBIX
mpo0iieM
YK-1.3. NmeeT npakTHIeCKHAN OTIBIT
paboThI C COBpPEMEHHBIMU
WHCTPYMEHTaMH U
TEXHOJIOTHSIMH 1 00pabOTKH
nH(pOpMAaITIH,
(dbopMynUpoBaHHUHU
CTPYKTYpUPOBAaHHUHM 3a/1a4 Ha
OCHOBE TIOJTyYeHHOH
HHpOpMaIIH
OIIK-1. Crioco0eH KOHCYJIbTUPOBATh U OIIK-1.1. 3HaeT OCHOBHBIC KOHIICTIIIHH U
HCIIONb30BaTh TEOpUH B 00JIaCTH
(dbyHIaMEeHTaTbHBIC 3HAHUS B MaTEeMaTHYECKOTO aHAIH3a U
001acTH MaTeMaTHYECKOTO CMEXHBIX JTUCIUTUTIH, METO/IbI
aHaJM3a, KOMIUIEKCHOTO H Y TIOJIXO/IbI, HCTIOJIb3yEMBIE B
(YHKIIMOHAIEHOTO aHaJH3a Pa3IUYHBIX 00JIACTSIX
anreOpbl, aHATTUTUYECKOM MaTeMaTHKH
re€OMETPHUH, OIIK-1.2. YMeeT IpUMEHSTh
nmud hepeHnnanbHOR MaTEMaTHYECKUE METOJIbI JIS
TeOMETPHH U TOIIOJIOTHH, pelIeHus MpoQecCHOHATEHBIX
T epeHInaATEHBIX 3aga4
YPaBHEHHUIA, TUCKPETHOM OIIK-1.3. VMeeT NpakTHYECKHUii OTBIT
MaTEeMaTHKH H pa3paboOTKH U pean3aus
MaTeMaTHYeCKOH JIOTHKH, MaTeMaTHYEeCKHX MOJIeNeH B
TEOPHH BEPOSITHOCTEH, npodeccCHOoHANTEHON
MaTeMaTHYEeCKOH CTaTUCTHKH U NEeSITebHOCTH
CIy4allHbIX IIPOLIECCOB,
YHCIICHHBIX METOJIOB,
TEOPETUYECKON MEXaHUKH B
npohecCHOHANBHON
JIeSITeITbHOCTH
OIIK-4. Crioco0eH HaxOauTh, OIIK-4.1. 3HaeTr 0a30BbIE OCHOBBI
aHaAJTM3UPOBATH, COBPEMEHHOTO

peann30BbIBaTh NPOIPAMMHO U

MAaTeMAaTUYCCKOT' O allapara,
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HCIIOJIb30BAaTh HA MPAKTHUKC
MAaTEMATUYCCKUE aJITOPUTMEL, B
TOM 4YHCJIC C IPUMCHCHUEM
COBPCMCHHBIX
BBIYHUCIUTCIBHBIX CHCTEM

CBS3aHHOTO C
MIPOCKTUPOBAHUEM,
pa3paboTKoi, peanu3anuei u
OIICHKOM KauecTBa
MPOTPaMMHBIX TIPOTYKTOB U
MIPOTPaAaMMHBIX KOMITICKCOB B
Pa3IMYHBIX 00JIACTX
YeJIOBEUECKOM JIeITENLHOCTH

OIIK-4.2.

YMeeT ucrnonb30BaTh 3TOT
MaTeMaTUYeCKHUH armapar B
npohecCUOHATBHOMN
JIeSITEIIbHOCTH

OIIK-4.3.

NmeeT mpakTHUECKUNA OMBIT
MPUMEHEHUS] COBPEMEHHOTO
MaTeMaTUYECKOTo anmnapara,
CBS3aHHOTO C
MIPOEKTHPOBAHUEM,
pa3paboTKol, peanu3anuei u
OLICHKOH KayecTBa
MPOTPaMMHBIX TPOTYKTOB U
IMPpOrpaMMHBIX KOMITJICKCOB B
Pa3IMYHBIX 00JIACTSIX
YEIOBEYECKON JIEATEThHOCTH

OIIK-6.

Crioco6eH pa3pabaTsiBaTh
AJITOPUTMBI U KOMITBIOTCPHBIC
HPOTPaMMBI, IPUTOIHBIE TS
NPaKTHIECKOTO IPUMEHEHHUS

OIIK-6.1.

3HaeT anropuTMHI pa3paboTKH,
KOMIIBIOTCPHBIC IIPOTpaMMBI, a
TaKKe aJrOPUTMBI

BBIYHCIIUTEIbHON MaTEMaTUKH

OIIK-6.2.

YmMeeT pa3zpabaThiBaTh
MaTeMaTU4YeCKUe MPOrpaMMHbBIe
MPOAYKTHI K KOMIUIEKCHI C
WCTIOJIb30BaHNEM COBPEMEHHBIX
TEXHOJOTUI
MIPOrPaMMHUPOBAHUS

OIIK-6.3.

Nwmeer mpakTuyecKuid OnbIT
pa3pabOTKH MHTEIICKTYaIbHBIX
MHGOPMAITUOHHBIX CHCTEM JIJIS
BU3YaJIN3alliN PE3YIbTaTOB
HUCCIIEIOBAHUMI

IK-3.

Crroco0€eH UCIIOIb30BaTh
METOAbI MATEMATHUUYECCKOI'O U
AJITOPUTMHYECKOTO
MOJICITUPOBAHUS TIPH PEMICHUN
TeOpeTI/I‘IeCKI/IX n HpI/IKJIaI[HBIX
3a1a4

MK-3.1.

3HaeT OCHOBHBIE METOBI
MaTEMaTHYECKOI0 U
NTOPUTMUYECKOTO
MOJICJIMPOBAHMS, a TAKIKE UX
HpI/IMeHeHI/Ie JJIA peIHeHI/ISI
TEOPETUYCCKUX U MPUKIIATHBIX
3a7a4

[K-3.2.

Ywmeer pazpabareiBath U
IIPUMECHATb MaTEMATUICCKUE
MOJEIIU U aITOPUTMBI AJIs
peUICHUA pa3]IMYHBIX 3a1a4,
AHAJIIN3UPYA [10JIyYEHHBIE
pe3ynbTaThl

[K-3.3.

Nwmeet mpakTUyecKuid OMbIT
HCIIOJIE30BaHUS METOIOB
MaTEMaTHIECKOTO U
aJrOPUTMHUYECKOTO
MOJICIIMPOBAHUS B PEATbHBIX
MIPOEKTAaX MJTU MCCIICTOBAHUIX
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3.

TemaTnyeckui miaan

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
m/ Ounas ¢popma
n AyautopHas padora
HanmenoBanue
= TKY
pasjesia AUCHUTLTMHBI = = o
= 2 = (Tekymuii KOHTPOJIb
(MoayJin) = = = CamocrosiTe b
= = 5 Kountpoan ycreBaeMoCTH)
g = = Has padorta
é = >
5 =
© =}
=
1 | ba3oBbie HHCTPYMEHTHI 4 4 2 20 JomariHee 3ajanue
U B3aUMOJICHCTBHE C
cepBHCaMU
2 | IIpoextupoBanue BeO- 10 10 6 2 50 HomamrHee 3aganue
NPUIOKEHUN Ha KonTponbnas pabora
FastAPI
3 | MmxeHepHbIe MPAKTUKU 10 10 6 4 50 HomairHee 3aganue
Y TIPOMBILIUICHHAS KonTponbHas pabora
pa3paboTka IIpoekT
3auem c ouenkoi 2
Hmoczo: 24 24 14 8 120
Oo0vem oucyuniunst 190
(moodyns) (8 ak. u.)
Oovem OuCUUNIUHBL 5
(modyns) (6 3au. eo.)

4. CopepxaHue TMCUUILTHHBI (MO1YJIs)

Neni/m HaumenoBaHue pazaesia Conep:xaHue TUCHUILIMHBI (MOYJIs1) 10 TEMaM
JMCHMIJIMHBI (MO1YJIs1)
1 ba3oBble HHCTPYMEHTHI 1 Git u GitLab
B3aMMOJCHCTBHE C CEpBUCAMHU Ocuossl HTTP u pabora ¢ API
2 [IpoextupoBanue BeO- FastAPI
npwioxkeHuit Ha FastAPI ACHHXpPOHHBIE MapIIPYThl U 00Pa0OTKA 3aMPOCOB
Dependency Injection
BzaumopaeiictBue ¢ BHemiHuMu API uepe3 acuHXpOHHbIE
oubnuoTexn
MongoDB
3 WnxeHepHbIE MPaKTUKU U OCHOBBI JIOTUPOBAHUS U UCIIOJIb30BaHKE loging
MPOMBIIIJICHHAs pa3paboTKa OCHOBBI KeIIMpOBaHUA U Hcnoib3oBaHue Redis
[IpoaBuHyTOE KEMIMPOBAaHUE U MHBAIMAIMS Kellla
[Tepuonuueckue 3anayu B FastAPI
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5. YueOHO-MeTOaHYECKOE O0ecIeYyeHue

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-OMOIMOTEYHOH  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 MPEIeIIaMH.

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

Ocnosnas numepamypa:

1. Yepubimes, C. A. OcHoBBI porpammupoBanus Ha Python : yue6Huk s By3oB / C. A.
UYepHnsliieB. — 2-e U3, nepepad. u norn. — Mocksa : M3narensctBo HOpaiit, 2026. — 349 ¢. —
(Beiciiee oOpazoBanue). — ISBN 978-5-534-17139-6. — Tekct : dIeKTpOHHBIA //
O6pasoBarenbHas wiatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/588667.

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

/Jlonoanumensvhasn numepamypa:

1. beiinep, . Yuctslit Python. TonkocTu nporpaMMupoBanust Ajst Ipou : MPaKTUYECKOE
pykoBozctBo / JI. beiinep. - Cankr-IletepOypr : Ilutep, 2021. - 288 c. - (Cepust «bubnnoreka
nporpammuctay). - ISBN 978-5-4461-0803-9. - Tekcr : onexrponnsri. - URL:
https://znanium.ru/catalog/product/1766370.

2. Xumnapn, [1. Cexperst Python Pro / 1. Xunnapa. - Canxt-IletepOypr : Ilurep, 2021. -
320 ¢. - ISBN 978-5-4461-1684-3. - Tekcr : omekrponHsii. - URL:
https://znanium.ru/catalog/product/2142837.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLICH
JIEMCTBYIOIIMUM MTPOTHBOIIOKAPHBIM TPAaBUIIaM U HOPMaM M 00ECTIeYHBAIOIIEH IPOBEIEHUE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TMOATOTOBKH, IPAKTHMYECKOW M Hay4yHO-
HCCJIEIOBATENIBCKON padoT 00ydaromuxcsl, IPe1yCMOTPEHHBIX YU€OHBIM MJIAHOM.

[TomerieHus1, KOTOpPBIE MPECTABIISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEIECHUS 3aHATHH
JEKIIMOHHOTO  THUMA, 3aHATHH CEMHHApPCKOTO (NMPAaKTUYECKOrO) THIA, TPYNIOBBIX |
WH/IMBUYaJIbHBIX KOHCYJbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MOMEILEHUS JUIsl CAMOCTOSITEIbHOM pabOoThl M TOMEUICHUS JAJI XpaHEHUS U MPOPUIaKTHYECKOTO
oOcity>kuBaHus yueOHOro ob6opynoBanus. IloMemeHnuss yKoMIIJIeKTOBaHbI CIIELUaTU3UPOBAHHOM
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOYy4YEHUs, CIYyXallMMU JJIs MpeACTaBlIeHusl y4eOHOoM
uHpopManuu OOJIBIION ayTUTOPUH.

N3yuenne AucumInHbl (MOIYIs) 00eCTieYMBaeTCs B YICOHBIX ayTUTOPUSIX, OCHAIIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHWYECKHMHU KaIbKYJISITOPaMHU;

— CIEeUMaTU3UPOBAHHBIM 000PYI0BaHHEM, BKIIIOUYasi AEMOHCTPALlMOHHOE 000pYyI0BaHUE.

[TomereHust 151 CaMOCTOSITEIBHON pabOThl 00YJaIOMIUXCsl, B TOM YHCIIE TPUCTIOCOOICHHBIE
JUI WCIOJb30BAHUS MHBAJIUAAMHU M JUIAMU C OIPAaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBbS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKOM C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» H
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obecrieueHreM  JOCTyNa B JJICKTPOHHYIO  HH(POPMAIIMOHHO-00pa30BaTEeIbHYI0  Cpeay
YHusepcurera.

OOyyaromMmMcst MPeNOCTaBIAETCS JOCTYN (B TOM 4YHCIE YJAlICHHBIN) K pecypcam
WH(OPMAIIMOHHO-TEIICKOMMYHUKAITHOHHON ceTH «MHTepHET», MEeKTPOHHBIM pecypcam (B TOM
YyHClie AJNEKTPOHHBIM OHOTMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Mpo(eCcCHOHAIbHBIM 0a3zaM
JTAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHnoBaHue mopraJjia CcbLika
(u3naHus, Kypca, 10KyMEHTAa)
1. | Hayunas snextponHas 6ubnuoreka 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

[lepeuenr WHGOPMAIMOHHBIX TEXHOJIOTUH, WCIOJIB3YeMbIX TIPU  OCYIIECTBICHUH
00pa30oBaTeNILHOrO IMpoliecca 10 JUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UNOHHOTO
IPOTPAMMHOTO  OOECIIEYeHHs, COBPEMEHHbIE TpPOQecCHOHaNbHBIE 0a3bl  JaHHBIX W
MH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpousBoacreo JInnensuonHoe / CBOGOIHO

pacnpocTpaHsieMoe

OnepanoHHbIE CHCTEMBI:

Microsoft Imagine (Windows Client, 3apyOeKHOe JIMICH3UOHHOE

Server)

Bpay3zepsbI:

SAunekc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe

Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe

OducHble NPUIIOKEHNS:

Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIMIIEH3UOHHOE

TeXstudio 3apyOexHoe cBOOOIHO pacnpocTpaHsieMoe

Adobe Acrobat Reader 3apy0OexHOe cBOOOJIHO pacrpocTpaHsIeMoe

IIporpaMmHoe oGecniedyeHne 15l IVIAHMPOBAHNUS M Y4eTa BPEMEHM:

Toggle app | 3apyOexKHOE | CBOOOJTHO pacIpoCTpaHsIeMOe

CucteMsbl ynpapjeHHs] TPOeKTAMM:

Microsoft Imagine (Project) | sapy6exnoe | muuensuonHoe

Cucrtembl ynpapjeHus1 0a3aMHi JaAHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensnonHOE

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapyGexmoe | muuensuonHoe

CnpaBo4YHO-TPABOBBIE CHCTEMBI:

Koncynsrantllintoc: cipaBo4HO-IpaBOBasi | OTEYECTBEHHOE JIMLIEH3UOHHOE

cucTeMa

CpencrBa aHTMBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security aist 6u3Heca | oTedyecTBEHHOE JMLIEH3UOHHOE

Cranpaprasii Russian Edition
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Cpensl pa3padoTKu:

Visual Studio Code 3apy0exKHOe cBOOOHO pacIpOCTpaHIEMOE
Bash (Unix shell) 3apy0exKHOE cBOOOHO pacIpOCTPAHIEMOE
Anaconda 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMoe
Robotic Operating System 3apy0exHoe CBOOOIHO pacpoCTPaHIeMOe
CopelliaSim 3apyOeiKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apyOeIKHOE CBOOOJHO pacIpOCTpaHIEMOE
IlakeThbl NPOrpaMMHBIX CPEICTB H OMOJIHOTEK:

AutoPsy 3apyOexKHOE CBOOOJIHO pacnpoCTpaHsIeMOe
Interactive Disassembler (IDA) 3apyOexkHOE CBOOOJIHO pacnpocTpaHsIeMOe
Cucrtembl ynpaJjeHusi oudanorpaduyeckoii uHdopmanueii:

Zotero | 3apy0OeKHOE | CBOOOJTHO pacIpoCTpaHsIeMOe
CepBuCHI H CJTYKOBI:

Bind 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Docker 3apyOexkHOE CBOOOJIHO pacnpocTpaHsIeMOe

7. MeToanuyecKkue U OIleHOYHbIE MATEPHAJIBI

MeToauuyecKkue YKa3aHus QJId oﬁyqamumxca 10 OCBOCHHIO TUCHUIIJIMHBI (MOIlyJ'[ﬂ)

B nporecce uzyuenus nucruruinael (Moayns) «Pa3zpadoTka Ha Python» B pamkax texymiero
KOHTPOJISI YCIIEBAEMOCTH HCIIOJIb3YIOTCS TaKUE BUJIbI y4eOHON pabOThI, KaK JEKIUH, CEMUHAPHI,
KOHCYJIbTAIIMH, JIOMAIIHUE 3aJaHus, KOHTPOJIbHBIC PabOTHI, TPOEKT, & TAKXKE PA3TUIHBIC BUIBI
CaMOCTOSITENIbHOM pPadOThl 00YyYarOIIMXCS IO 3aJaHUI0 IPErNojaBaTelisd, HAlpaBICHHbIE Ha
pa3BUTHE  HABBIKOB  MPO(ECCHOHAIBLHOW  JICKCHUKH,  3aKPEIUVICHHE  TPAKTHYECKUX
npoecCHOHANBHBIX KOMIETEHIINN, TOOIIPEHNE MHULIUATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, IOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
npernoiaBaTesieM yueOHOTo MaTepuaa, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mporecce neknmii peKOMEHIYETCsl BECTH KOHCHEKT JIEKIUH: KPaTKO M CXEMaTHYHO
(GUKCUpOBaTh OCHOBHBIE WIEH, BBIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHTH BONPOCHI WJIM MaTepUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHMSI, U MONBITATbCS HAMTH OTBETHl B PEKOMEHJOBaHHOW nuTeparype. Ecnu
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT c(hopMyIHpoBaTh BOIMPOC W 3a1aTh €ro
NPENo/IaBaTes0 Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Cemunap — 310 (hopma yueOHOUM NesATeTbHOCTH, IPOBOAUMAs B Y4€OHOM 3aBEJEHUU IO
PYKOBOJCTBOM TMpEMoJaBaTeNs, TA€ CTYACHTHl AaKTUBHO Yy4YacTBYIOT B OOCYKIEHUSX,
MPAKTUYECKUX 3aJJaHUsIX U APYrux (popmax B3aMMOAECHCTBHUS.

Jlns ycrenrHoi moAroTOBKUA K CEMUHAPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHATHA WU OCHOBHBIMHU MaTCpUalaMH, 4TO0Bl MMETHh BO3MOKHOCTH AKTUBHO y4aCTBOBAaTh B
oOcyxaeHuu. Takxke MOJNE3HO MOATOTOBUTH BOIPOCHI U WU ISl OOCYKIEHUS, YTO MOMOKET
rI1y0’Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTD.

Koncynomayuu — CTpyKTypUpOBaHHBIE BCTPE€YM, HAa KOTOPBIX IPENOJABATENN
MPEIOCTABIISAIOT HHANBUAYAIbHYIO WM TPYNIIOBYIO MIOMOIIb B OCBOEHUH Y4eOHOr0o Marepuara,
00CYX/IeHUH BOIIPOCOB U PEIIEHUH MTPOOJIeM, BOZHUKAIOLIUX B MPoLecce 00yUSHHUS.

KoHcynbTanmm MOryT BKJIKOYAaTh Pa3bsICHEHUE CIIOKHBIX TEM, IOATOTOBKY K 9K3aME€HAM U
MIOMOIIb B BBIITOJIHEHUH NMPOEKTHBIX PaboT, YTO CHOCOOCTBYeT Oosiee riryOOKOMY MOHMMAHHUIO
IIpeIMeTa U YIIY4IIECHUIO aKaJEMUYECKON yCIIEBAEMOCTH.

Homawmnee 3a0anue — HaboOp 3a/1a4 IO TEMaM HEJIEH.

[Ipu pabore Ham MOMaNTHUMHU 3aJaHUSMU Ba)XKHO BHHUMATEIBHO O3HAKOMHUTBHCA C
TpeOOBaHUSIMU U CPOKaMH BBIMOJTHEHHs. PekoMeHyeTcss pa30ouBaTh 3aaHUs HA dTarbl, 9YTOObI
n30exaTh Teperpy3kd M JIydile YCBOUTh MaTepHall, WCIOJB30BaTh PA3IUYHBIC HCTOYHHKHU
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nH(popMaIuu, BKIIOYas Y4eOHUKH U OHJIAMH-PECYPCHI, I 00Jiee TIIyOOKOTO TOHUMAHUS TEMBI.

Koumponvhas paboma — nuceMeHHasi pabota ¢ HabopoMm 3a/1a4, KOTOPbIC HYKHO PEIITUTh 3a
OrPaHUYCHHOE BPEMSI.

HCHB KOHTpOHbHOﬁ paGOTbI — [NOJIYYUTb CICHUAJIBHBIC 3HAHUA I10 O,HHOI\/JI HNIJIN HECKOJIBKUM
TeMaM TUCHHUIUIMHBI U TIPOJICMOHCTPUPOBATh HABBIKHM UX MPAKTHYECKOTO TPUMEHEHHUS.

Ilpoexm — wuccnenoBarenbckas padoTa MO IUCHUIUIMHE (MOAYNIO) M TPE3CHTAIHS
PE3yJIbTATOB.

JIyist ycienHo#i moATOTOBKY K MPOEKTY PEKOMEHIYETCS: YeTKO ONMPEACIUTh eI U 3a1a91
IIPOEKTAa; COCTABUTH IUTaH PabOTHI, pa30MB MPOCKT Ha JTAIbl C YKa3aHHEM CPOKOB BBITOJHEHUS
KaXJI0OTO M3 HUX; UCIIOJIb30BaTh pa3HO0Opa3Hble HCTOUYHUKH MH(OPMAIIMA U UHCTPYMEHTHI JIJIs
WCCJICIOBAHMSI TEMBI; PETYJISIPHO MPOBEPATH MPOrPECC M BHOCHTHh KOPPEKTUBHI B IUIAH, €CIIH 3TO
HEOOXO0INMO.

Camocmosmenvnas paboma — paboTa CTYJEHTOB, HaIpaBICHHAs Ha YIIIyOJEHHOE
U3y4eHHE OTICIBHBIX TEM M BOIPOCOB YIeOHOW JUCIUTUTMHBI (MOIYIIS).

B nporuecce camoctosTensHON paboThl CTYJEHThI B3aUMOJICHCTBYIOT C PEKOMEH/10BaHHBIMU
MaTepHajaMH P MUHUMAIFHOM YYaCTHHU MPEToiaBaTels. 3a1a4un CTyIeHTa BKIIOYAIOT paboTy
C KOHCIEKTaMH JIeKuii (06paboTka TeKCTa), MIOBTOPHOE U3yYeHUE YUeOHBIX MAaTEepUaIOB IJIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JOMOJHUTEIBHBIX TEM, BBIIOJHEHHE y4eOHO-NCCIIECAOBATEIBCKUX
3alaHUM U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ o JTUCHUIIJINHE (MOI[y.TIlO)

Kpurepun nostyyeHusi ypoBHSI ¥ OLleHHBAHUS c()OPMUPOBAHHOCTH KOMIETEHUMI M0
aucnuiuinae «Paspadorka na Python»

OueHuBaHuEe ypOBHSI Y4E€OHBIX JOCTHIKEHUN, OOYYAIOMIMXCS MO JUCHUIUIMHE (MOJIYIIIO),
OCYIIIECTBIISIETCS B BUJE TEKYIIET0 KOHTPOJISL yCIIEBAEMOCTH U IMTPOMEXYTOUYHOM aTTeCTallUH.

IIpome:xyTouHasi arrecTalusi 1O AWCUUIUIMHE (MOAYJIO) OCYUIECTBIsSEeTCS B (opme
3auema ¢ OWEHKOW, TPU STOM TPOBOJUTCS OIEHKA KOMIETEHIMH, CPOPMHUPOBAHHBIX IIO
TUCITUTLINHE.

I[J'IH OLCHUBAHUWA TCKYHICI'O KOHTPOJISI YCIICBACMOCTU U HpOMCH(YTOqHOﬁ aTrTeCTalunu
HCIIOJIB3YCTCA )IeCHTI/I6aJIJ'IBHaH KajJla OLCHHUBAHUA, KOTOpad COOTHOCUTCA C TpaHHHHOHHOﬁ
MATHOAIIBHOM IIKAJI0M CJICAYIOIUM 06pa30M, €CJIM UHOC HC YKa3aHO B cmma6yce JUCLUIIIIMHBI.

arudannbHas | O0masi XapaKTepUCTHKA Pe3yJIbTaTa 00y4YeHHs 110
JecaTndaLIbHAS OLCHKA

OlleHKA AUCUHUIJIMHE (MOTYJIIO)
10 OTinyHO Crynent HOJHOCTBIO BJIAEET 3HAHUSIMH,
9 OTIHYHO W3JIOKEHHBIMA B paboueil mporpamMme, W TIIyOOKO
8 OTIHYHO OCMBICJIIET JUCHMILIMHY. OH CaMOCTOSTEIBHO H

JIOTMUECKH IIOC/IEJOBAaTEIbHO OTBEUaeT Ha BCE
BONPOCHL, AaKUEHTUPYsl BHUMaHHe Ha Hanbosee
BOXHOM. YMeeT  aHaJIMW3WpOoBaTh, CpPaBHUBATH,
Kjaccu(puIUpoBaTh, 00001IIaTh, KOHKPETHU3UPOBATh U
CHCTEMaTHU3UPOBaTh HM3YUYEHHBIH MaTepHuall, BBIICISSA
KJIFOYEBBIE MOMEHTBHI W YCTaHaBIMBas MNPUIMHHO-
clleICTBEHHbIE CBs3U. YeTko (opMynHMpyeT OTBETHI,

YBEPEHHO HUHTEPIPETUPYET PEe3YyJIbTaThl AHAIU30B U
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JecaTHOAIbHAS OLIEHKA

IIaTnoaaILHas
OLICHKA

Oo0mas XapaKkTepHCTHKA Pe3yJIbTAaTa 00yUeHHUsI 10
AUCUHUIINHE (MOIYJIIO)

JIPYTUX UCCIENOBAHUN, a TaKXKe peIIacT CJIOXKHBIC
3amaun. CTymeHT XOpomio 3HaKOM C MeToJaMH
WCCIICIOBAHUS, HEOOXOIUMBIMU JUIS MPAKTHYECKOM
JESATEIbHOCTH, U YMEET CBS3BIBATH TEOPETHUUCCKHUE
ACTMEKTHl NUCIUIUINHBI (MOAYINISA) C MPaKTHIECKUMH

3aJavdaMu.

Xoporo

Xoporo

CTYIIGHT O6J'I3I[36T SHaHUAMHU HOpeaMETa IOYTHU B

MoJTHOM  oO0beMe  pabodeidl  mporpamMMmel |
CaMOCTOSITEIIBHO,

BCECTOPOHHE OTBEYACT HA BCC BOIIPOCHI, aKIIECHTHUPYA

JJOTUYCCKH IIOCICAOBATCIBHO U

BHUMaHHE Ha Hambojee 3HAYUMBIX MoMeHTax. OH
yMeeT aHAJIM3UPOBATH,
KJIacCU(HUIIPOBATh, 0000MIaTh, KOHKPETU3UPOBATh H

CpaBHUBATD,

CHUCTEMAaTHU3UPOBATh U3yUEHHBI MaTepuall, BBIIENAS
€ro KJIIOYeBbIE€ aCMeKThl M yCTaHaBIMBas MPUYMHHO-
CIIEICTBEHHBIE CBA3H. DopMynupyeT CBOM OTBETHI,
YBEPEHHO HHTEPHPETHUPYET pe3ysIbTaThl aHAJIU30B U
JOPYTHX HCCIENOBAHMN, a TAKKE PEIIAET CIIO0KHBIE
CUTyal[MOHHBIe 3ama4yd. CTyAEHT XOpOIIO 3HaKOM C
METOAaMH  HCCIENOBaHUs, HEOOXOMUMBIMH IS
MIPAKTHYECKON IESATENTbHOCTH, M YMEET CBS3bIBATh
TEOpPETHUUECKHE aCIeKThl peMeTa C IPAKTUIECKUMHU

3aJadyaMu.

Y 10BIETBOPUTENBHO

y,Z[OBJ'IeTBOpI/ITeJ'H)HO

CrymeHT oOmamaer 0a30BBIMH  3HAHUSAMH  II0

TUCIUIIIMHE, HO MWCIBITBIBACT TPYAHOCTH TPHU
CaMOCTOSITETIFHBIX OTBETaX M HCIIOJIb3YeT HETOYHBIE
¢opmynupoBkd. B xome oOTBETOB OH [JoITycKaer
ommOKH, Kacaromuecss cyTd BompocoB. CryneHt
CHOCOOEH pemaTh TOJIBKO caMble IPOCTHIE 3afadd U
BJIaJieeT JUIIb MUHHMAJILHBIM HAaOOpOM METOJIOB

HUCCIICIJOBaHUA.

He cnaun

He cnaun

He cnaun

CTy,Z[eHT HC OBJIaacI 00s13aTeTLHBIM MHUHHUMYMOM
3HAaHUU II0 npeaMeTy M HCE MOKET OTBCTUTb Ha

BOIIPOCHI, Jaxe €CJIn mpernogaBaTeiib 3a1acT

AONOJHUTCIIbHBIC HABOAAIINE BOIIPOCHI.

Juctunnuaa (Moxynb) «Pa3zpaboTtka Ha Python» orneHuBaeTcCs crneayonmm o0pa3om:

AKTHBHOCTD Bec |KoaunuecTBO Onucanue

Homamnnee 3amanue | 15% 11 Hab6op 3amau o Temam Hezenu

IIpoekr 25% 1 HccnenoBarenbckas padoTa O AUCHUILIMHE (MOLYJIIIO) U
MPe3eHTALIUS PE3Y/IbTaTOB

KonTponbhas pabdora | 30% 3 [Mucemennast paboTa ¢ HAOOPOM 3aj1a4, KOTOPbIE HYKHO
PEIIUTh 332 OTPAHUYCHHOE BPEMS

3ayeT ¢ OLEHKOU 30% 1 [TucemeHHast niu yCTHast paboTa HaJl 3aJJaHHEM,
HaMPaBJICHHBIM Ha MPOBEPKY MOJYUYCHHBIX 3HAHUH U
HAaBBIKOB I10 UCIHILTHHE (MOTYJIIIO)
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®opmyJa pacuyéra MTOrOBOl OLEHKH MO AUCHMILIMHE (Moay/w) «Paspadorka Ha
Python»: «0,25 xmpoekt + 0,15 % cpeanee 3a momamnue 3azanus + 0,3 X cpennee 3a
KOHTPOJIbHBIE Pa0OThI + 0,3 X 3a4eT C OIEHKOM».

Texkyluuii KOHTPOJIb YCIIEBAeMOCTH 00y4al0IIMXCS 10 JUCHUIJIMHE (MOILYJII0)
IIpumepHbIe foOMaLLIHUE 3aJaHUS
Jlomamnee 3aganue 1: Pa6ora ¢ Git u ocHoBbI B3aumoeiicreus ¢ API

1. Ycranosure Git u HacTpoiiTe yuéTHyto 3anuch Ha GitLab;

2. Co3znaiite HOBBIHM nipoekT B GitLab, HHUIIMATU3UPYHTE JTOKATBHBIN PEITO3UTOPHUI U
CBSDKUTE €T0 C YAAIEHHBIM;

3. Co3znaiite BeTKy feature/api-request, mepeiiaure B He€;

4. Hanumure Python-ckpunt, kotopsiii otpasiser GET-3ampoc k myonuunomy API
C UCIOJIb30BaHUEM OMOIMoTekH httpx;

S. BoiBenuTe craTyc OTBETa U TENO 3allpoca B KOHCOJb;

6. Jo6aBpTe KOMMeHTapuii B Ko1I: # 3arnpoc K BHentHeMYy API;

7. 3akOMMHTBTE H3MEHEHUS, OTIIpaBbTe BEeTKY B GitLab u co3naiite Merge Request B

main ¢ onMcaHueM npoAeNaHHONW paboTHI.

Jomamnee 3axanne 2: Pazpadorka acunxponHoro API na FastAPI

1. Coznaiite  FastAPl-npunoskeHne ¢  aCHMHXPOHHBIM  Mapuipyrom /ping,
BO3BparmamuM {"status": "ok"};

2. JloGaBbTe MapmipyT /posts, KOTOPBI AaCHHXPOHHO TIONy4YaeT JaHHbIE C
https://jsonplaceholder.typicode.com/posts 1 Bo3Bpammaet nepsbie 10 mocTos;

3. Peanusyiite = mapameTpu30BaHHBI ~ MapuipyT /posts/{post id}, KOTOpHIii
BO3BPAILAET JaHHbIE KOHKPETHOTO nocra 1o ID;

4. Hcnonwsyiite Dependency Injection miis BbLAEIECHUS JIOTUKH 3apoca K BHEIIHEMY
API B oTnenbHYI0 (QYHKITHIO,

5. JloGaBbTe 00pabOTKy OMMOOK: eCiiy MOCT He HaiineH, Bo3Bpamaite HTTP 404;

6. CoxpanuTte nonyueHHsle 1anHble B MongoDB (unu B JSON-daiin, ecniu MongoDB
HEJIOCTYITHA);

7 Odopmure xomx ¢ kommeHTapusiMu u BbuloxkuTe B GitLab B HOBOW BeTke

feature/fastapi-app.

JdomamHee 3aganue 3: JlornpoBanue, KenimpoBaHue U (POHOBBIE 321U

1. HactpoiiTe cTpyKTyprpOBaHHOE JOIrMPOBAaHUE B IPUIIOKEHUHU C TOMOIIbIO loguru:
JIOTHPYHTE BXOJISIINE 3aIIPOCHI, OIIUOKHU U KITFOUEBBIE COOBITHUS;
2. [Monxmrounte Redis u peanusyiite kemupoBanue uisg MapuipyTa /posts/{post id}:

Ipy NepBOM 3arpoce AaHHble Oepyrcss u3 BHemHero APl u coxpansitorcsa B Redis ¢ TTL 60
CEKYyHJI, IPU TIOBTOPHOM — U3 KEIlIA;

3. Jlob6aBbTe MexaHM3M WHBAIWJAIMK Kella: MpH pydHOM 3ampoce Ha /cache/clear
KEIll OYMILAETCS;

4, PeanusyiiTe mepuoanyueckyro 3amady ¢ moMmoiipio apscheduler, kotopas kaxasie 2
MUHYTBI aCHHXPOHHO ITOJIy4aeT OJUH CIIy4alHBbIH I10CT U coxpaHseT ero B MongoDB;

5. Jo6aBbTe IOrMpOBaHKE 3aMycKa U pe3ybTaTta (POHOBOM 3a1a4H;

6. Breutoxkute peanusanuto B Berky feature/caching-logging-scheduler u cosnaiite

Merge Request.

IIpumepHoe onMcaHue 32 IaHUS U KPUTEPHUU OLIEHUBAHHS K MPOEKTY
Hea»  npoektra:  pazpabotate  momHoyHKIMOHANbHOEe  FastAPI-mpunoxenwue,
JEMOHCTPHPYIOIIEe HaBBIKU paOdOThI C ACHHXPOHHOCTHIO, BHeIIHUMU API, cucremamu xpaHenus
JaHHBIX, KCIIUPOBAHUEM, JIOTHUPOBAHUEM W IMECPUOAUUYCCKUMU 3aJadaMU, a TAKXKE NPUMCHCHUC
COBPEMEHHBIX MPAKTHK KOMAaHIHOHN pa3paboTKH.
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3agauu, KoTOpble He00X0AMMO BHINOJIHUTDH CTYAEHTY:

— co3nath peno3utopuii B GitLab, HaCTpouTh CTPYKTYpy MpOEKTa M OPraHU30BaThH
paboTy C BETKaMH,

— peanu3oBaTh acMHXpOHHBIE MapmpyThl FastAPI mns momydenws m oOpaboOTKH
naHHbIx u3 myonmaHoro REST API (manpumep, https://jsonplaceholder.typicode.com );

— ucnonb3oBath Dependency Injection s pasgeneHus JOTHMKH MapIIpyTOB U
OM3HEC-JIOTHKH;

— uHTerpupoBatb MongoDB (wnm npyroii MCTOYHMK JaHHBIX) ISl XpaHEHUS
pE3yJIbTaTOB;

— noakIrounTh Redis M peann3oBaTh KEMIMPOBAaHUE OTBETOB C BO3MOXHOCTBHIO
MHBaJIHUIALUU 110 3a1pocCy;

— HACTPOUTHh CTPYKTYPUPOBAHHOE JIOTUPOBAHUE C MOMOINBIO loguru: JOrupoBarthb
3arpockl, OUIMOKK U (JOHOBBIE OTIEPAIIHH;

— pean30oBaTh MEPUOIUYECKYI0 3a/ady ¢ Hcroib3oBanueMm apscheduler, kotopas
AaBTOMATUYECKHU IOJy4yaeT JaHHble ¢ BHelHero APl u coxpanser ux B 6a3y KaxJple 2—5 MUHYT;

— obecrieunth 00paboTKy ommoOoK 1 Bo3Bpat KoppekTHbix HTTP-crarycos;

— odopmuth KoJ B cooTBeTcTBUM C PEP 8, 106aBUTH KOMMEHTapHUH U JOKYMEHTAITHIO
(onucanue endpoints B Swagger);

— BBUIOXKUTH MIpoeKT B GitLab, cozgate Merge Request u npeicTaButTh pe3yabTaThl.

Kpurtepuu oneHuBaHusI MPOEKTA:

— KOPPCKTHAA pain3alisa aCUHXPOHHBIX MapIIpyTOB U B3aHMOIICI7[CTBPIC C BHCIIIHUM
API ¢ ucnonp3oBaHneM aCHHXPOHHBIX OMOJIHOTEK;

— NPUMEHCHHE TPUHIMIIOB HWHKWHUPUHTA: JIOTUPOBAaHHE, KEIIMPOBAHUE C
uHBaMAanuei, GoHoBbIe 3a1auu u padora ¢ Redis;

— UCIIOJIb30BAaHUE COBPEMEHHBIX TMPAKTHUK pa3pabOTKU: CTPYKTypa HIPOEKTa,
Dependency Injection, o6paboTtka ommbok, padora ¢ MongoDB;

— coOJI0/IeHNe CTaHJapTOB KOMaHIHOW paspaboTku: pabora ¢ Git m GitLab,
BETBJICHUE, KOMMHTHI, MR, UnTaeMocTh K0/1a;

— (YHKIIMOHAJIBHOCTh M CTAaOWJIBHOCTh TPHUJIOXKCHHUS: KOppeKTHas paboTa Bcex
KOMITOHCHTOB, OTCYTCTBHUC KPUTUUCCKHUX [0)1187(0]0)% ITpH 3aITyCKE W BBIITIOJHCHHHU 3a71a4.

IIpumepHbIe 3a1aHNS 1JIs1 KOHTPOJIbHOW padoThl

1. Hamummre acunxponsslii mapuipyt FastAPI @app.get("/health"), xoropsrit
Bo3Bpamaer JSON-otBet {"status": "ok"} mpu ycrenrHom 3arycke mpuiIoKeHUs.

2. OO0mscHuTE, 3aueM Hcronb3yercs async u await B FastAPI. IlpuBeaure mpumep
acMHXpOHHOH QyHKkuMH, BeimoaHstoneit HTTP-3anpoc k BHeminemy API ¢ momomibio httpx.

3. Peanuzyiite 3aBucumocts (dependency), KoTopast IpoBepseT HAJUYUE 3arojioBKa

X-API-Key B 3ampoce. Eciu k1104 OTCYTCTBYET WM HE paBeH secret]23, Bo3BpalaeTcsi ommoka
401.

4. Hanummure xon, xoropsiii ¢ nmomompio httpx.AsyncClient monydaer gaHHble C
https://jsonplaceholder.typicode.com/posts/1 u Bo3Bpaiaer TosabpKo mode title.
S. Omnmmre, xak noaxmrouute MongoDB B FastAPI-mpunoxenun. Ilpusenute

IpUMep aCMHXPOHHOT'O COXpaHEHMs NOKyMeHTa (Hampumep, {"post id": 1, "title": "Test"}) B
KOJUIEKIIUIO POStS.

6. Kak nactpouts norupoBanue B FastAPI ¢ momouisio loguru? Hamummure ko,
KOTOPBIN JIOTUPYET KasKbli BXOAAIIUH 3anpoc (MeTo U yTh) ¢ ypoBHeM INFO.
7. OOmbscHuTe, 3aueM wucnoib3dyercs Redis B BeO-mpunoxenusx. Hamummre

byHk1uo, kotopas coxpansiet nanubie B Redis ¢ TTL 30 cexyHna u npoBepsieT Ux HaJlu4ue.
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8. PeanusyiiTe kemmpoBanue ajist Mapupyta /posts/{post id}: mpu mepBom 3ampoce
naHHble Oepyrcst u3 BHemHero API u kemmpyrores, Ipu NOBTOPHOM — Bo3Bparatores u3 Redis.
YkaxxuTte, Kak MOKHO HHBJIUIMPOBATh KEII 110 3ampocy /cache/clear.

9. Hanumure npuMep nepruoanyeckoi 3agauu ¢ ucnonszoBanuem BackgroundTasks
u apscheduler, kotopas kaxuaple 5 MUHYT Jjorupyer coodmenue "BwimoaHenue (oHOBOMH

3a1a4u...".
10. Onumute, kak peanusoBarh graceful shutdown FastAPI-npunosxkenusi, 4To0bI

3aBepIIUTH Bce (DOHOBBIC 337a4l U KOPPEKTHO OTKIIOUNTHCS oT Redis 1 MongoDB.

33)131-[1/15[ JJISA HpOMe)KyTO‘{HOﬁ aTTeCTAlluM 110 TUCHUIIJINHE (MO[[y.]IlO)

Ne o/t 3ananue OTBeT Komnerenuus

1 O0psacHuTe, Kak acHHXPOHHOCTH B FastAPI mo3BomsieT Ucnons3zoBanu YK-1
3¢ (heKTUBHO 00padaThIBaTh 3aPOCH! K MEIJICHHBIM e

uemnuM APL TIpusenute mpumep ¢ async /await u ACHHXPOHHBIX
hitpx BBI30BOB

IIpeIOTBpalae
T OJIOKUPOBKY
cepBepa;
IIPUMED:
async with
httpx.Async
Client() as

client .

2 Omnumure npunimn Dependency Injection B FastAPI. DI no3Bonsier OIIK-6
[IpuBenuTe npuMep 3aBUCUMOCTH, KOTOPasi BO3BPALaCT BHEPATH

coelMHeHHe ¢ 6a30ii TaHHBIX. 3aBUCHUMOCTH
(mampumep,

BJl) B

MapIpyThI;
npumep: def
get_db():
yield db.

3 Kak cuctemMHBIl TOJXO0/ TOMOTAaeT IIPHA NPOEKTUPOBAHUH Anamus AP, YK-1
cepBuCa, 00bEAMHSIOIETO JaHHbBIE U3 HECKOIBKHX MIPOEKTHUPOBAH
BHemHUX API? [lepeuncnure stansl aHaau3a u ue o0padoTKn
WHTETpalyH. ommnooK,
HOpMaJU3alus
JIAaHHBIX,
00beIMHEHHE,
K3IINPOBAHHE.

4 Hanummre acuaxponnsiit MapiipyTt FastAPI, kotopsrit @app.get(*'/t IK-3
HOJIy4aeT JIaHHbIE C

itle'") async
https://jsonplaceholder.typicode.com/posts/1 u ) asy

def
get_title():
async with

BO3BpaIaet ToisKo title|.

httpx.Async
Client() as
client: r =
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await
7client.get(...);7

return
r.json()[""title

“.

OOBsCHUTE, 3aUeM HCIIOJIB3YETCS KEIIUPOBaHUE B BEO-
npwioKeHUsX. OMUIIUTE arOPUTM COXPAHCHHS U YTCHUS
nmanueix u3 Redis ¢ TTL.

YMeHbIaeT
Harpy3Ky Ha
APl u B/;
JaHHbBIE
COXPaHSIOTCS
0 KITI0Uy C
BpEMEHEM
JKU3HH,
TTL=60.

OIIK-4

Kak noruposanue ¢ loguru momoraer B omiiajgke u
MOHMTOpUHTEe MpuiokeHus1? Hanmummmre npumep
norupoBanus 3anpoca k /user/{id} .

[To3zBonsieT
OTCJIC)KHBATh
IIOBEJICHUE;
IpuMep:
logger.info(f
"GET

luser/{user_i

di).

OIIK-6

OHI/IH_II/ITC, KaK MepuoaAN4YECKUEC 3a1a41 MOT'yT

HCIIOJIB30BATHCA AJIsI aBTOMATUYCCKOI'O 0OHOBJIEHHUS Kellla.

[IpuBenuTe npumep 3aJauu, 3alyCKaeMoM Kaxkple 3
MHUHYTEI.

@scheduler.s
cheduled_jo
b("interval™,
minutes=3) ;
3a1a4a
OOHOBJIAET
KCII U3
BHCIITHECI O

API.

IK-3

Kaxune matemaTrueckue METOIBI MOYKHO TIPUMEHUTD IS
aHanm3a 9actoTel oOpamiennii Kk APl n onrumuszarun TTL
kema? [IpuBenure npumep pacuéra.

CraTucTiueck
Wi aHaJIN3:
cpemHee BpeMs
MEXTY
3anpocamu,
MIPOTHO3UPOBA
HHU€ TTMKOBOM
Harpy3KHu.

OIIK-1

O0mbsacHuTe, kak Git u GitLab noguep:xuBaroT CHCTEMHBIIH
nmoaxof B pazpabotke. Kakue npaktuku (BerBienue, MR,
CI) noMoraroT KOHTPOJIMPOBATH KaYeCTBO KOJa?

ITo3BounsroT
TECTHPOBAThH
U3MEHEHUS,
MIPOBOJUTH
PEBBIO,
aBTOMATH3UPO
BaTh COOPKY H
JIEIUION.

YK-1
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10 | Paspabortaiite crpykrypy FastAPI-npunoxenus ¢ MonynbsHOCTB OIIK-6
paszaencHueM Ha routers, dependencies, services, YHOpOLAeT
N COTIPOBOX/ICH
models . O6ocHyi#iTe BEIOOP apXUTEKTYPHI. P e A
TECTUPOBaHHE
u
MacIITaOUpOB
aHue.
11 | Kak acuaxXpoHHBIE (YHKIINH BIHSIOT Ha [To3BosttoT YK-1
MIPOM3BOANTEILHOCTE IIPH OTHOBPEMEHHON 00paboTKe 00pabaTrIBaTh
MHOXecTBa 3anpocos? [IpuBeanTe mpumMep crieHapus, rae COTHH
9TO KPUTHYHO. 3ampocoB 0e3
OJIOKHPOBOK;
Hanpumep,
MHUKPOCEPBUC
IUTst cOopa
JIAHHBIX.
12 | Hanumwure 3aBUCUMOCTb, KOTOPAsi MPOBEPSICT HATUYHUEC async def OIIK-6
sarojioBka Authorization: Bearer <token>. Ilpu verify_token
oTCyTCcTBUM — Bo3Bpariaercs 401. S
Y patll (authorizatio
n: str =
Header(...)):
if not valid:
raise
HTTPEXxcept
ion(...) .
13 | Onumwmre, Kak MOYKHO PeaIM30BaTh MHBATHIAIMIO Kellla @app.post(" [K-3
pu OOHOBJIEHUH JaHHBIX. [[puBeanTe IprMeEp MapiIpyTa -
P A pHBel puMcp MapiipyT [cache/clear
[cache/clear .
) async def
clear_cache()
> await
redis.flushdb
0
14 | Kak morupoBaHre IOMOTAET B BBISIBJICHHH y3KUX MECT B JlorupoBatb YK-1
MPOU3BOJUTENBHOCTH? ONUIINTE, KAKUE COOBITHS CTOUT BpeMsi
JIOTHPOBATE. BBITTOJTHEHHS
3aI1pocoB,
OIINOKH,
obparieHus K
APl u Bl
15 | OObscuurte, 3a4em ucnonssyercss MongoDB B FastAPI- g xpaneHust OIIK-4
npmwioxkeHusx. [IpuBenure mpuMep aCHHXPOHHOTO ruOkux JSON-
COXpaHEHUS IOKYMEHTA. JIOKYMEHTOB;
await
db.posts.inse
rt_one({"titl
e': "Test"}).
16 | Kak cuctemHbIi 0JX0]1 TOMOTaeT MPH MPOEKTUPOBAHUN TaiimayTsl, YK-1
otkazoyctoitunBoro API? [lepeuncnure Mepsl 1Mo IIOBTOPHBIE
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00paboTKe OMMOOK 1 PE3EPBUPOBAHUIO.

3a1pocCkl,
fallback-
OTBETHI,
MOHUTOPHUHT,
pe3epBHBIE
NCTOYHUKHN
JaHHBIX.

17

Hanumure mapmipyt, kotopsiii BozBparmaer HTTP 404,
ecny noct ¢ 3agaHHeIM ID He Haiinen Bo BHemHeMm APL.

IIposepka
cTaTtyca
orsera; if

r.status_code

==404: raise

HTTPEXxcept
ion(...)|.

[K-3

18

Oo6mwsacuuTe, Kak ucronb3oBanne BackgroundTasks B

FastAPI momoraeT oTaenuTh JOJITHE ONepaIiii OT
OCHOBHOIO 3anpoca. [Ipusenure nmpumep.

Hanpuwmep,
OTIpaBKa
YBEIOMJICHMUS
mocie
perucTpauuu:

background_
tasks.add_ta
sk(send_ema

il ...).

OIIK-6

19

Kax M0OXHO MCTI0Ib30BaTh CTATUCTUYECKHE JaHHBIE O
3arpocax Ui ONTUMH3ALUH CTPYKTYpHI Ketra? Onumure
MOJIEJIb PACIPEeICICHUs HaTPY3KH.

Ananuz
ITUKOBBIX
4acoB,
MOMYJISIPHBIX
SH/ATIOUHTOB;
HacTpoika
TTL u
pasMepa Kemia.

OIIK-1

20

Pa3paboraiiTe koHIIENIIIMIO BeO-CepBUCA, KOTOPBIN
arperupyer naHHble u3 AByX API, kemupyer pe3ynbTar,
JIOTHPYET ONepaluy 1 OOHOBISIET KEIll KK/ 5 MUHYT.
OnumuTe apXuTeKTypy.

FastAPI +
httpx + Redis
+ MongoDB +
apscheduler +
loguru;
MOAYJIbHAs
CTpYKTypa.

OIIK-6
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