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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

Pabouas mporpamma auctuminHel (Moayiisi) «Pa3pabotka Ha Python. [IpodeccrnonanpHbii
Kypc» COCTaBJICHa B COOTBETCTBUU C (hefiepalibHbIM TOCYIApCTBEHHBIM 00pa30BaTeIbHBIM
CTaH/IapTOM BBICIIETO 0Opa3zoBaHus — OakanaBpuar no cnenuansHoctu 02.03.01 MaTtemaruka u
KOMITBIOTEPHBIE HayKH, Npoduiab MaTemMaThka M KOMITBIOTEPHBIC HAYKH, YTBEPIKICHHBIN
nprka3oM MHHHCTEpCTBA HayKH M BbIciIero oOpasoBanusi Poccuiickoii @enepanuu Ne 807 ot
23.08.2017 rona.

N3yuenne AUCHUIUIMHBI (MOIYJs) JaeT YMEHHE MPOrpaMMHPOBAHUS, UCIOIb3yeMBbIM B
pa3IMYHBIX OOJIACTSAX, TaKUX Kak BeO-pa3paboTKa, aHAIW3 JAHHBIX W MAIIUHHOE OOydYeHHeE.
OcBoenne Python mo3Bomser >p¢EeKTUBHO pemaTh CIOXKHBIE 3a7adyd B MPOo(hecCHOHAIbHOM
NEeSITETTHHOCTH.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosmas nuciumiuHa (MOAYIb) BKIIIOUEHA B Y4€OHBIH IJIaH 1O IMPOTrpaMMe MO OTOBKH
OakanaBpuata no HampasieHuto 02.03.01 MartemaTtuka U KOMIIBIOTEpHBIE HAYKU, MPOQPHIIH
MaremMaTHKa U KOMIIBIOTEPHBIE HAYKH U BXOJIUT B 00s3aTeNbHYI0 YacTh bioka 1, kak aucuuruimHa
10 BEIOODY.

Jucnunnuza (Moaynb) usydaercsa Ha 1 kypce B 1 cemectpe.

Hucunmumna (monyns) «Pa3zpaborka Ha Python» BkimoWaeT Tpu YpOBHS: OCHOBHOM,
yrayOneHHbll W MpodecCHOHANbHBIN, KOTOpPHIE COOTBETCTBYIOT HAaBBIKAM W IOJTOTOBKE
00y4aroluXCcsl; YPOBHU ONPEIENIAIOTCS C IMOMOLIbI0 BXOAHOI'O TECTHPOBAHUS, MO HUTOTaM
KOTOpOTro 00ydYaroluecs pacnpeaessioTcs Ha COOTBETCTBYIOIINE YPOBHH.

«[IpodeccronanbHBI» YPOBEHb MOIXOAMT JUIS OOYYAIONINXCS, 3HAKOMBIX C 0a30BBIMHU
KOHIIeNTaM# BeO-pa3paboTku Ha Python u mimanupyromux crate pa3padoTYNKaMHu.

Heab wn3ydeHusi JMCHUIUIMHBI (MOAYJsA). (QOPMHUPOBAHUE Yy CTYJCHTOB HAaBBIKOB
nporpaMMHUpOBaHus Ha s3bike Python, Bxmrouas pa3paboTKy, OTIAAKYy W ONTHUMHU3AIUIO
MIPUJIOKEHUN.

3agauu u3yyeHus: AMCUUIIHHBI (MOAYJIfA):

— OCBOEHHE OCHOB s13blka Python ¥ mpuHIMIIBI CTPYKTYpUPOBaHUS KOJIa;

— TOHHMaHue 0a30BbIX MPUHIMIIOB aHAIN3a U BU3YyaIU3alluH TaHHBIX;

—  CTPYKTYpPHMpOBAHHUE PEIICHUH C UCTOIb30BaHUEM (DYHKIMI U KIacCOB;

— BBINOJIHEHHE 0a30BBIX 00pAaOOTOK U aHATIU3 JaHHbIX;

B pe3ysbTare 0cBOCHUSI JUCHUILIAHBI (MOIYJIs1), 00y4AKOIIMIICS TOJIZKEeH:

3HaAmMb:

— TPUHIUIBI paOOThI KIIMEHT-CEPBEPHOIN apXUTEKTYpHhI: poJib GPOHTEHA U OIKEHa;

— OCHOBHbIE KOMaHbl Git: co3/1aHuE PENO3UTOPUEB, BETBIECHUE, KOMMUTBI, CIUSHUE U
paspenieHne KoH(INKTOB,;

— ocHOBHI pabotsl ¢ GitLab: coznanue npoekTos, ynpasienue Betkamu, MR;

— npunHnunsl padotel HTTP: meronst 3anpocos (GET, POST, PUT, DELETE), crpykrypa
3arpoca 1 OTBETa,

— OCHOBHbIE BO3MOXHOCTH FastAPI: acuHxpoHHBIE MapuipyThl, padoTa c 3ampocami,
BO3BPAILEHUE OTBETOB;

— OCHOBBI ACHHXPOHHOTO MPOrpaMMHPOBAHUS: UYTO Takoe async/await, 3amgadu
ACUHXPOHHOCTH;

— yro Takoe middleware, ux Ha3HaueHNE U OCHOBHBIE IPUMEPHI UCTIONB30BaHUs B FastAPI;

— OCHOBBI KCIIMPOBAHUS: 3au€M OHO HYXHO, THUIMbBl KEIIMPOBAaHUS (B MaMATH,
pacnpezienieHHOe), KaK KeIIMPOBaHHUE BIMSAET Ha IPOU3BOAUTEIILHOCTD;

— OCHOBHBIE IPUHIIMIIBI JIOTUPOBAHMSI: YPOBHU JIOTOB, CTPYKTYPHUPOBAHHOE JIOTHPOBAHNE,
Ha3HAa4YCHHE JIOTOB B pa3pabOTKe;

— YTO TaKoe NEepUOJMYECKHE 3aJaud M KaK WX HCIOJIb30BaTh MJIsi aBTOMATU3aLlUU
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HPOILIECCOB,;

— ocHOBHI paboThl ¢ mianupoBmmkoM U FastAPI BackgroundTasks mns peanmuzamnmm
NEepUOANYECKUX 3a/1aY;

ymemp:

— paborate ¢ Git JuId ynpaBieHHs BEPCHOHHOCTBIO IPOEKTA: BBIIOIHATH KOMMHUTEI,
HEePEKIII0YATHCS. MEX/Y BETKaMH, pab0TaTh ¢ yAAJCHHBIMU PETIO3UTOPUSIMHY;

— HacTpauBath NpoekT Ha FastAPI: co3maBaTh OCHOBHBIC MapIIPYThI, pa3AesaTh (Paiiibl 1o
Ha3HAYEHUIO,

— B3aumogeiictBoBarh ¢ BHemHuMU APl uepes HTTP-3ampocsl ¢ ucnonb3oBaHuEM
oubmmorexu httpx;

— 00pabatbiBaTh JaHHbIE U3 CTOPOHHUX API, nepenaBath UX PPOHTEHY Uepe3 MapLIPyTh
FastAPI;

— HCHOJIb30BaTh ACHHXPOHHBIE (DYHKIUH 1151 pabOTHI C JUTUTEIBHBIMU ONIepaIUsiIMHU;

— peamm3oBbiBaTh middleware B FastAPI;

— YyacTpauBaTh  KEIIMpOBaHME C  HCIOJb30oBaHMEM Redis i1 MOBbILIEHUS
IIPOU3BOIUTENILHOCTH MPUIIOKEHUH;

— HCHOJIB30BaTh loguru /uist 100aBIeHUS JIOTHPOBAHUS B TIPUIIOKEHHE,

— HacTpauBaTh ()OpMaT BBIBOJIA JIOTOB;

— YOPAaBJIATh YPOBHSIMM JOIMPOBAHUS,

— JIOTHPOBATh MUCKIIOUYEHHSI U KPUTHYECKHE COOBITHS,

— cO3J1aBaTh MEPUOIUYUECKHE 3a1aun ¢ ucnoib3oBanueM apscheduler n BackgroundTasks
FastAPI;

— aBTOMAaTHU3MPOBATH BBINOJIHEHHE (DOHOBBIX OIEpaLUi;

enademu:

— CO3J1aHMEeM U BesieHHeM npoekT B GitLab;

— pa3paboTKOI MPOEKTOB B KOMaH/e ¢ ucnoiab3oBanueM Git: cozgaBate MR, npoBoauTh
KO/I-PEBbIO, pa3peliaTh KOH(IUKTHI IPU CIUSHUH;

— HamucaHueM O03KeH]I 171l TOTOBOTo (PpOHTEH/1a, 00ECTICUB KOPPEKTHOE B3AUMOJICHCTBHE
KJIMEHTCKOW U CEPBEPHON YaCTEH;

— OpraHusalyell MPOeKTHOW CTPYKTypbl Uil KoMIulekcHoro FastAPI-mpunoxenus,
paznenss noruky API, 6usnec-noruky u 00paboTKy 1aHHBIX;

— peanuzanueil B3aMMOJEHCTBHUS C HECKOJIbKUMH CTOpoHHMMU API, koMOMHHpYS HX
JTaHHbIE B OJTHOM CEpBUCE;

— MHTEerpanuel aCHHXpOHHYI0 00pabOTKY JaHHBIX B IIPOEKT, oOecrieunBas CTabUIbHOCTh
Y MIPOU3BOJUTEIBHOCTD ITPUIIOKEHMS;

— paspabotkoii middleware;

— HAaCTpOHKOW KEeIIMpOBaHUS C MPOABUHYTHIMH (DYHKIMSAMHU: HHBaIAIALUS Kella,
Hactpoiika TTL;

— OpraHusanuen LEHTPAIN30BaHHOE CTPYKTYPUPOBAHHOE JIOTUpOBaHUE c
UCTOIb30BaHuEM loguru,

— peanu3oBaTh KOMIUIEKCHBIE MEPHOAMYECKHE 3aJaud, HCIOIb3ysd KOMOWHAIIMIO
miaaupoBimka u FastAPI BackgroundTasks, o6ecnieunBast ctabuimbsHYyO U TIpeIcKa3yeMyro paboTy
CEepBUCa,

— CBsI3aTb pE3Y/NbTaThl JIOTMPOBAaHMS, KEHUIMPOBAHMSA M MEPUOAWYECKHUX 3a1ad st
MOHHUTOPHHIA U YIyUIIEHUS IPOU3BOAUTEIBHOCTH IPUIIOKEHHUS.
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHMsI

Komnerennuu, ¢opmupyemble B pe3ylbTaTe OCBOCHHS IUCHUILIMHBI (MOIYJsS) IpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOpME CaMOCTOSATETHHON PabOThl 00YUAOIIUXCS:

Komnerenuus

Conep:xaHue KOMIeTeHITHH

Nuauxkarop
KOMIIETeHIN U

IlepeyeHb MJIAHUPYEMBIX
pe3yJbTaTOB 00y4eHHs M0
AUCHUILINHE (MOYJIIO)

OIIK-6.

CrniocoOeH pa3pabaThiBaTh
QJIITOPUTMBI i KOMITBIOTEPHBIC
POrPaMMBI, IPUTOIHBIC IS
MPaKTHYECKOTO TPUMEHEHHS

OIIK-6.1.

3HaeT aJropuTMBI pa3paboTKHy,
KOMITBIOTEPHBIE ITPOTPAMMBI, a
TaK)Ke aJrOPUTMBI
BBIYUCITUTEIBHON MaTeMaTHKH B
obmactu mpodeccHOHATBHON
JIeITeIILHOCTH

OIIK-6.2.

Ymeet pa3zpabaThiBaTh
MAaTeMaTU4YCCKHUEC NPOrpaMMHBIC
HPOIYKTHI H KOMIUIEKCHI C
HCIIOJIb30BAaHUEM COBPEMEHHBIX
TEXHOJIOTUI IPOrpaMMHUPOBAHHUS
B 001acTy IpodeCCHOHATEHOM
JIeSITeIILHOCTH

OIIK-6.3.

NMeer nmpakTUYECKUN OIBIT
pa3pabOTKH MHTEIUICKTYaIbHBIX
WH(POPMAITUOHHBIX CHCTEM JUIS
BU3yaM3alliy Pe3yIbTaTOB
UCCIIeIOBaHUH B 001aCTH
npoecCHoHaTbHON
JISSITETIbHOCTH

[K-3.

CriocobeH MpUMEHSITh METO/IbI
MaTeMaTHYECKOTO 1
AIITOPUTMUYECKOTO
MOJICITUPOBAHHUS ISl PELICHHUS
KaK TEOPETUYECKUX, TaK
HPAKTHYECKUX 33/1a4 B PaMKax
poecCHOHATBHON
JIeSITeIbHOCTH

IK-3.1.

3HaeT OCHOBHBIE METOBI
MaTEMaTHYECKOI0 U
NTOPUTMUYECKOTO
MOJICIIUPOBAHUS, & TAKIKE HX
HpI/IMeHeHI/Ie JJIA peIHeHI/ISI
TEOPETUYCCKUX U MPUKIIATHBIX
3ama4

[K-3.2.

YmMmeer MMPUMCHATH MCTObI
MaAaTEMAaTHYCCKOT'O U
AJITOPUTMHUYICCKOTO
MOZACIIMPOBAHUS IJIs1 aHAJIU3a U
peUICHUA pa3/IMYHBIX 3a1a4 B
00J1aCTH MAaTEMATHKH H
KOMIIbIOTCPHBIX HAYK

IK-3.3.

HMMeeT onbIT UCIIOIb30BaHMS
METOA0B MAaTEMATHYCCKOI'O U
AJITOPUTMHUYICCKOT'O
MOACIIUPOBAHUS IPHU PCIHICHUN
TEOPECTUUYCCKUX U MPUKITATHBIX
3aJa4 B HpO(bCCCHOHaHBHOﬁ
JCATCIIBHOCTHU

[K-4.

Cnocoben pa3pabaTpiBaTh
porpaMMHOe oOecTieueHHe JIIs
pelIeHus IPUKIIAIHbBIX 3371249 B
001aCcTH UCKYCCTBEHHOTO
HMHTCIIJICKTA 110 pPYKOBOACTBOM

[1IK-4.1.

3HaeT OCHOBHEBIE TIPUHIIUTIIBLI
pa3paboTKH MPOTPaMMHOTO
o0ecreyeHns! 1 METO/bI PeLeHHUs
NPUKJIaIHBIX 3a7a4 B chepe
WCKYCCTBEHHOTO MHTEJIJICKTA
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0oJiee OMBITHOTO CIIeuaanucTa

[1K-4.2.

VYmeet pazpabatbiBaTh
porpaMMHOe 00ecTieueHHE Mo
PYKOBOJCTBOM CIEIIHATHICTOB
OoJiee BEICOKOM KaTeropuH,
HCTIOJIb3YS COBPEMEHHBIE
TEXHOJIOTHH ¥ HHCTPYMEHTHI

[1K-4.3.

HmeeT ombIT yuacTusi B
pa3paboTKe MPOrpaMMHOTO
obecrieueHus TS PEIICHIS
MPUKIATHBIX 33714 B KOMaHJIe
0] pyKOBOJCTBOM OoJiee
OMBITHBIX CIEIHATHCTOB
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3.

TemaTnyeckui miaan

Nen/ TpynoeMKocTh, akageMHYecKHe Yachl
n Ounas gpopma
KonTakTHas padora
HauMmeHnoBaHue o - TKY
pa3aena IMCOUIITHHBI - a % = E[ c (Texyunmii
MOAYJIH ] aMoCTOosITe b KOHTPOJIb
(Moxyas) : : : 2| E Kourpo, | = 0 ora JenepaeworTH)
=~ | 5£5| %
oa®| E
£ 2
1 bazoBbie HHCTPYMEHTHI 8 8 4 40 IIpoext
U B3aUMOJICHCTBHE C
cepBUCAMU
2 [IpoexTupoBanue BeO- 8 8 6 4 40 Konnoxsuym
NPUIOKEHUHU Ha [Ipoext
FastAPI
3 WnxeHepHble IPaKTUKKA | 8 8 4 4 40 Komnoksuym
U NIPOMBIIUICHHAS IIpoext
pa3paboTka
3auem c oueHkoi
Hmozo: | 24 24 14 8 120
Ob6vem oucyununsvt (Mo0ysn) 190
(6 ax. u.)
Ob6vem Oucyuniunvl (MoOyaa) 5
(6 3au. eo.)
4. Copepxkanue TMCUUILIHHBI (MOTYJIA)
Neni/m HaumenoBaHue pazaesia Conep:xaHue TUCHUIIMHBI (MOYJIs1) 10 TEMaM
JMCHMNJIMHBI (MO1YJIs1)
1 ba3oBble HHCTPYMEHTHI 1 Git u GitLab. OcuoBet HTTP u pa6ora ¢ API

BSaHMOHeﬁCTBﬂe C cepBUCaAMU

2 [IpoexTupoBanue BeO- FastAPI - opraauzanus npoexra u pabora ¢ HTML-mabnonamu.
npuinoxxkeHuit Ha FastAPI ACHWHXPOHHBIE MapHIpyThl 1 00paboTKa 3arnpocoB. MongoDB.
BzaumopaeiictBue ¢ BHemHuMu API uepe3 acuHXpOHHbIE
Ooubnuoreku
3 NnxenepHble TPaKTUKU U Middleware. OcHOBBI KeIIMPOBaHUS U UcTIONb30Banue Redis.

MIPOMBIIIUICHHAS pa3padoTKa

[IponBuHYTOE KEIMIMpOBaHUE U MHBATUAANMS Kerra. OCHOBBI
JIOTUPOBAHUA U UCIIOJIB30BAHUC logmg Hepnozmqecmxle 3aJ1a4M B
FastAPI. Dependency Injection
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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. Yepubimes, C. A. OcHoBBI porpammupoBanus Ha Python : yue6Huk s By3oB / C. A.
UYepHnsbliieB. — 2-e U3 ., nepepad. u norn. — Mocksa : M3narensctBo HOpaiit, 2025. — 349 ¢. —
(Beiciiee oOpazoBanue). — ISBN 978-5-534-17139-6. — Tekct : dIeKTpOHHBIA //
O6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/567821.

2. T'acko, P. [Ipocroii Python mpocto ¢ nyns / P. I'acko ; mozg pen. H. FO. Komnesa. - MockBa
: COJIOH-TTPECC, 2023. - 256 c. - (Cepus «IIporpammupoBanuey). - ISBN 978-5-91359-334-4.
- Texcr : anexrponnbii. - URL: https://znanium.ru/catalog/product/2185854.

3. Ban Xops II, b. M. PyCharm: npodeccuonansnas padora Ha Python : mpakTtuueckoe
pykoBozcto / b. M. Ban Xopu 11, K. Hryen ; nep. ¢ aari. W. JI. Jlrocko. — Mocksa : JIMK Ilpecc,
2024, - 620 c. — ISBN 978-5-93700-274-7. - Tekcr : osnekrponHwid. - URL:
https://znanium.ru/catalog/product/2205063.

Jlonoanumensnasn numepamypa:

1. T'aunenko, U. I'. TexHOMOruu 1 METOIbI POrpaMMUPOBAHUS : YUeOHUK /17151 By30B / U.
I'. Taunenko, ®@. @. Ilasnos, . 0. denopoB. — 2-¢ usn., nepepad. u mon. — Mocksa :
WznatenbctBo FOpaiit, 2025. — 241 ¢. — (Boicmiee oOpazoBanue). — ISBN 978-5-534-18130-2.
— Tekcr : onexktponHwlii // OOpa3zoBatenbHas mnatdopma HOpait [caiit]. — URL:
https://urait.ru/bcode/581329.

2. Puyapnc, T. Streamlit nns Data Science. Co3maeM HMHTEpaKTHBHBIC MPHIOKEHHS B
Python : npakTuyeckoe pykoBonctBo / T. Puuapnac, A. I'pysnes ; nep. ¢ anri. A. B. I'py3nesa. —
Mocksa : JIMK Ilpecc, 2024. - 356 c. — ISBN 978-5-93700-275-4. - Tekcr : anekTpoHHbIH. - URL:
https://znanium.ru/catalog/product/2205064.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIEMCTBYIOIMM MPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBaroIIeii MpoBeIeHUE BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXIWCUUIUIMHAPHOW MOATOTOBKU, MNPAKTHUYECKOH M HAay4HO-
UCCIIEIOBATEIbCKON PaboT 00ydaromuxcs, MPeyCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHMM CEMHHApCKOro (MpakTUYECKOro) THMA, TPYIIOBBIX U
WHAUBUAYAJIbHBIX KOHCYJIbTAIMNA, TEKYIIIETO KOHTPOJISI U MMPOMEKYTOUHON aTTECTalllH, a TaKkKe
MIOMEIIEHUS Il CAMOCTOSATENIBHOM paboThl M MOMEIIEHUS Il XpaHEHUS U NMPO(UITAKTUIECKOTO
obcmyxuBaHusl yueOHOTO 000pynoBaHus. [loMemeHns: yKOMIUIEKTOBAHBI CIICIIHATM3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHsI, CIyXKAIlUMH Ui MPEICTaBICHUS y4eOHOH
uH(popMalu 60JbIION ayIUTOPUH.

N3yueHne qUCUUIUIMHBI (MOAYIsA) 00eCcTIieynBaeTCsl B y4eOHBIX ayIUTOPHIX, OCHAIIEHHBIX:

— CTOJIaMH U CTYJIbSIMU;
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— KOMIIbIOTEPHOU TEXHUKOW;

— MEXaHWYECKUMHU KaJbKYyJIATOPAMH;

— CIeUUaTU3UPOBAHHBIM 000PYI0BAaHUEM, BKIIFOYAs IEMOHCTPAIMOHHOE 000PYI0BaHUE.

[TomemeHust U1k CAMOCTOATEIBHOM paOOThHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUIS. UCHOJIb30BaHUSl WHBAJIUJAMH W JIMIIAMU C OTPAaHUYECHHBIMH BO3MOXKHOCTSMHU 370pPOBbS,
OCHAILEHbl KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obecrieueHHEeM  JOCTyNa B JJICKTPOHHYIO  HH(GOPMAIIMOHHO-00pa30BaTEIbHYIO  Cpeay
YHuBepcurera.

OO0yyarmumMcs MPeaoCTaBIsgeTCs JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIECKOMMYHUKAITMOHHON ceTH «HTepHET», JIeKTPOHHBIM pecypcaMm (B TOM
YUCJIE JJIGKTPOHHBIM OMOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOdecCHOHATBHBIM 0Oa3aM
JTAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaunmMeHoBaHue noprasa Ccbuika
(M3naHus, Kypca, 10KyMeHTa)
1. | Hayunas snextponHas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubImoTeKa
2. Basa gaussix mus | T-cnenuanucTos https://habr.com
3. | ba3a mannbIx ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli calT MUHHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit @eneparuu

5. | ®enepanbheiii moprai «Poccuiickoe oopazosanue" | https://www.edu.ru/

6. | Mudopmanuonnas cucrema "Eannoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTelbHBIM pecypcam"

7. | Enunas xomnekuums nudposix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

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

[lepeuenr WH(OPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa3zoBaTeNbHOIO MpoIiecca 1Mo AUCIUTUINHE (MOIYJII0), B TOM YHCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaLMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpousBoacTeo JInnensuonnoe / cBOGOIHO

pacnpocTpaHsieMoe

OnepaioHHbIe CHCTEMbI:

Microsoft Imagine (Windows Client, 3apyOeKHOe JIMICH3UOHHOE

Server)

Bpay3sepbI:

Sunexc.Bpaysep OTEUECTBEHHOE cBOOOJIHO pacnpoCTpaHsieMoe

Google Chrome 3apyOeKHOe cBOOOJIHO pacrpocTpaHsieMoe

OducHble NPUTOKEHHUS:

Microsoft Imagine (Visio, OneNote) 3apy0ekHOoe JIMLIEH3UOHHOE

TeXstudio 3apyOexHoe cBOOOJIHO pacnpocTpaHsIeMoe

Adobe Acrobat Reader 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe

IporpammHoe o0ecneveHne 1Jisl IJIAHHPOBAHUS H Y4eTa BPeMEHH:

Toggle app | sapy6exmnoe | cBOGOIHO pacmpocTpaHsiemMoe

CucTeMbl YHpaBJieHHs] MPOEKTAMM:

Microsoft Imagine (Project) | sapy6exnoe | muuensuonHoe

Cucrembl ynpasJieHHs1 6a3aMH TaHHBIX:

Microsoft Imagine (SQL Server) | 3apy6exHoe | nuuensuonHOe

Cucrtemsbl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapyGexmoe | muuensuonHoe
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CHpaBO‘IHO-HpaBOBBIe CHUCTEMBI:

Koncynprantllmoc: cipaBoyHO-IIpaBOBasi | OTEYECTBEHHOE JMIIEH3UOHHOE
cucTeMa

CpencrBa aHTUBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security asst 6u3Heca | oTedyecTBEHHOE JULIEH3UOHHOE

Crampmaprasii Russian Edition

Cpenbl pa3padoTKm:

Visual Studio Code 3apy0exHoe CBOOOJTHO pacpOCTPaHIEMOe
Bash (Unix shell) 3apyOexkHOE CcBOOOJIHO pacnpocTpaHsIeMoe
Anaconda 3apyOexkHOE CcBOOOJIHO pacnpocTpaHsIeMOe
Robotic Operating System 3apy0exKHOe CcBOOOHO pacIpOCTPAHIEMOE
CopelliaSim 3apy0exKHOE CcBOOOHO pacIpOCTPaHIEMOE
Google Colaboratory 3apy0exHoe CBOOOJTHO pacpOCTPaHIeMOe
IlakeThl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexxHOe CBOOOJTHO pacIpoCTpaHsIEeMOe
Interactive Disassembler (IDA) 3apy0eKHOE CcBOOOJHO pacIpOCTPAHIEMOE
Cucrtembl ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOeKHOE | CBOOOJIHO pacnpocCTpaHsIeMOe
CepBHCHI B CITYKOBI:

Bind 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Docker 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOe

7. MeToauuyecKHe 1 OlleHOYHbIE MaTepHuaJibl

MeToanyeckue yKazaHUsA I 00y4AIOMIMXCS 110 OCBOCHUIO JUCHUIIIMHBI (MOLYJIs1)

B mpomecce wm3ydenws — guctuiumbabl  (Momynisi)  «Paspaborka  Ha  Python.
[TpodeccnonanpHbIi Kypc» B paMKax TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH HCIOJB3YIOTCS TaKue
BUJBI y4eOHON pabOThI, KaK JIEKIUU, CEMUHAPHI, KOHCYJIbTAIlUU, KOJUIOKBUYMBI M TPOCKTHI, &
TaK)Ke pa3jINyYHbIe BUbI CAMOCTOATEIHHON pabOoThl 00YUYaIOIIMXCs IO 3aJJaHUIO MPETNoJaBaTes,
HaIpaBJI€HHbIC HA PA3BUTHE HABBIKOB MPOPECCUOHAIBHON JIEKCUKH, 3aKPETUICHUE MPAKTUUECKUX
npoecCHOHANBFHBIX KOMIETEHIINN, TOOIIPEHNUE HHUIIUATHB.

Jlekyuss — CHCTEMaTHYECKOE€, IIOCJIEIOBATEIbHOE, MOHOJOTMYECKOE  U3JI0KECHHUE
npernojiaBaTenaeM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOI0 XapaKkTepa.

B mpouecce nmeknuil peKOMEHIyeTCs BECTH KOHCHEKT JIEKIMM: KpaTKO M CXEMaTHYHO
(GUKCUpOBaTh OCHOBHBIE WIEH, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIIH,
KJIIFOYEBBIE CJIOBa M TepMHUHBI. HeoOXOAMMO OTMETHTH BONPOCHI WM MaTepHalbl, KOTOpbIE
BBI3BIBAIOT 3aTPYAHEHHUS, U TONBITATHCS HAlTU OTBETHI B PEKOMEHI0BAaHHON nuTeparype. Eciaun
pa3oOpaTbCsi B MaTepuane He YAaercsi, ClieAyeT c(OpMYIMpPOBaTh BONPOC M 3aJaTb €ro
IpernoaaBaTesio Ha KOHCYJIbTAllUK UM BO BPEMsI CEMUHAPCKOTO (ITPaKTUYECKOI0) 3aHATHS.

Yuacmue 6 cemunape — akTuBHas paboTa CTy/IeHTa Ha CEMHUHApPE, €ro OTBEThI Ha BOIPOCHI
IpernojaBaTess U y4acTHe B JUCKYCCHH.

Jl1g ycnemHoro yyacTusi B CEMHUHape CTyJ€HTaM PEKOMEHIYETCs 3apaHee 03HAKOMUTHCS C
TeMOU OOCYXXIEeHHs, IPOYUTAaTh HEOOXOAMMbIE MaTepualbl U MOATOTOBUTH BOIPOCHL. BaxHO
AaKTHUBHO CJIyIIaTh M BOBJIEKAThCS B IUCKYCCHIO, BBICKA3bIBasl CBOM MHEHHUS U apryMEHTUDPYS HX.
[Ipu oTBerax Ha BONPOCHI MPENOJABATENsl CTOUT OBITh YBEPEHHBIM, YETKUM U JIOTUYHBIM,
ONMPAsCh HA U3YYEHHBIN MaTepuall. Takxke MOJIE3HO MOAAEPKUBATh IUAJIOT C OJHOKYPCHUKAMU,
YTOOBI 000TaTUTH OOCYXKJEHUE U PACIIUPUTH CBOU 3HAHMUSI.

Koncynomayuu — CTpyKTypUpOBaHHBIE BCTPE€YM, HAa KOTOPBIX IPENOJABATENN
MPEIOCTABIISAIOT WHANBUAYAIbHYIO WA TPYNIIOBYIO MOMOIIb B OCBOEHUHU y4eOHOIo mMarepuana,
00CYX/IEHUH BOIIPOCOB U PEIIEHUH MTPO0OJIeM, BOZHUKAIOUIMX B Ipoliecce 00yueHHs..

KoHcynbpTanuu MoryT BKIIIOUaTh pa3bsICHEHUE CIOKHBIX T€M, MOJATOTOBKY K 3K3aMeHaM U
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MOMOIIb B BBHITIOJHEHUH MPOCKTHBIX pabOT, YTO CHOCOOCTBYET OoJiee TIyOOKOMY IMMOHUMAaHHIO
npeaMeTa U YIYYIIEHUIO aKaJeMIIeCKON yCIIeBaeMOCTH.

Konnoxeuym — ycTHbIE OTBETHI Ha BOIPOCHI, CIIUCOK KOTOPBIX N3BECTEH CTYACHTY 3apaHee.

B mpouecce moArotoBkM K KOJUIOKBUYMY HEOOXOAMMO TMPOAHAIU3UPOBATH Y4ueOHBIE
MaTepualibl, 0O3HAKOMHBIINCH C JICKIHSIMH, YI€OHUKaMH M JIONOJHUTEIbHBIMUA HCTOYHHKAMH,
AKICHTHUPYSA BHHMAHUC Ha KIKOYCBBIX TCEMax. PGKOMGHI[YGTCSI CO34aThb CTPYKTYPUPOBAHHLIC
KOHCIIEKTHI, BBIJIEIISIS] OCHOBHBIE UJI€H, TEPMHUHBI U (POPMYITBIL.

Ilpoexm — 370 LieNEHANPaBICHHAS JESITEIbHOCTD, UMEIOLIasi ONIPEIEICHHbIE LEH, 3aJa4l U
BPEMEHHBIE PAMKH, B PE3YJIBTATE KOTOPOU CO3/1a€TC YHUKAJIBbHBINA IPOAYKT UM YCIIyTa.
Jnst ycnenrHoM MOATOTOBKUA MPOEKTa PEKOMEHJIYETCsl CIEAYET BBINOJHSITH CIEAYIOIINe
PEKOMEHJAlUN:
— YETKO OMpeeNIuTe 1eNib U 33J]a4i NMPOeKTa, YTOObI TOHUMATh, KAKOHM pe3yibTaT Bbl
XOTHUTE JIOCTHYb;
— COCTaBbTE IUIaH pabOThI, pa30UB MPOEKT Ha STAIBI C YKa3aHUEM CPOKOB BBITTOJIHEHUS
KaXJIOTO U3 HHX;
— HWCMONB3yWTE pPa3HOOOpa3HbIE WCTOYHUKA HH(DOPMAIMM M HMHCTPYMEHTBI IS
UCCJIEIOBAHMSI TEeMbI, YTOOBI 00ECIEYHTh KAYECTBEHHYIO OCHOBY Ui BAlllero
IIPOEKTA;
— PETyJISIpHO MPOBEPSUTE MPOTPEecC W BHOCHUTE KOPPEKTHBHI B IUIAH, €CIU 3TO
HE00X0UMO, YTOOBI OCTABATHCS HA MPABUILHOM ITYTH K 3aBEPIICHUIO TPOEKTA.

Camocmosmenvruas paboma — padoTa CTYJEHTOB, HAIpaBlIE€HHAs Ha YINIYOJIEHHOE
W3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YUYECOHON AUCIMILTUHBI (MOTYIs).

B miporiecce caMocTosITeNIbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHOBAaHHBIMHU
MaTepuaiaMH MPyu MUHUMAJIBHOM y4YacTHH MpernoiaBares. 3aaun CTyeHTa BKII0YaloT paboTy
C KOHCIIEKTaMu JIeKIui (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTEpPUAJIOB IAHOB
U TE3UCOB OTBETOB, U3yUEHHUE JOMOTHUTEIBHBIX TEM, BHIMOTHEHHE yU4eOHO-HUCCIIEeI0BATENbCKUX
3aJJaHUuI U IPYTOE.

bonycnvie b6annbt — 3TO OLIEHKH, KOTOpPBIE CTYAEHTHI MOTYT IOJYYHUTh 32 BBIOJHEHHE
JIOTIOTHUTEIIbHBIX 3a/1aHUH.

®opmar OOHYCHBIX OAJUIOB MO3BOJIAET CTYJAEHTAM YJIYYIIUTh OOLIYIO OLEHKY MO Kypcy U
CTUMYJIUPYET yIIIyOJIeHHOE U3y4eHHUE MaTepuaa.

Cucrema oneHUBaHHA Pe3yJIbTATOB 00y4YeHHS IO JUCHHUIIHHE (MOAYJIIO)

Kpurepun nosyvyeHusi ypoBHA ¥ OLleHUBAHUS c(DOPMUPOBAHHOCTH KOMIIETEHUMI 10
aucuunianHe «Pazpadorka Ha Python. IIpodeccnonanbublii Kype»

OueHuBaHue ypoBHS Y4€OHBIX JOCTH)KEHUH, OOy4arolmMXcs MO JUCHUIUIMHE (MOIYIIO),
OCYILIECTBIISIETCS B BUJE TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U TPOMEXYTOYHOMN aTTECTaIUH.

IIpome:xyTouHasi aTTecTalusi MO AUCUUIUIMHE (MOIYJIO) OCYIIECTBIseTCS B (opme
3auema ¢ OWEHKOU, TPU STOM TPOBOJIUTCS OIICHKA KOMIETCHIMHA, CHOPMHUPOBAHHBIX TIO
JUCLHUILIINHE.

21.]'[5[ OLCHUBAHWA TCKYHUICTO KOHTPOJIA YCIIEBACMOCTU H HpOMe)KyTO‘-IHOI\/'I arTecralnuu
UCTIONIB3YETCS JIeCATHOAIIbHAS IIIKaJla OICHWBAHUS, KOTOpash COOTHOCHUTCS C TPaJAUIIMOHHOU
NATUOATUTPHON MITKAJION CIIETYIOIIMM 00pa3oM:
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yuyeHus 1o JUCHUILIAHE (MOYJII0)

10

OTiInyHO

3auTeHo

9

OTiInyHO

3auTeHo

8

OT1anaHO

3aureHo

CTyZIeHT MOJIHOCTBIO BJaaeeT 3HAHUSAMH,
W3J0KEHHBIMH B paloueil mporpamme, u
rTyOOKO — OCMBICTISIET On
JIOTUYECKH

JUCIIUTUTHAHY.
CaMOCTOSITEIIBHO "
MOCJIEIOBATEIHHO OTBEYAET HAa BCE BOIPOCHI,
aKIEHTUPYs BHMMaHWe Ha  HauOolee
Ba)KHOM. Ymeer aHaJIN3UPOBATh,
CpaBHHBATH, KJIacCU(pUIUPOBATH, 000011aTh,
KOHKPETHU3UPOBATh W CHCTEMATH3HPOBAThH
W3YYEHHbIH MaTepual, BBIICISS KIFOUCBBIC
MOMEHTBI W  YCTAQHABIWBAas MPUYNHHO-
ClleICTBEHHbIC CBsi3H. YeTko (opmymupyer
OTBETHI,

YBEPEHHO HWHTEPIPETUPYET

IpYyrux
HCCJIEJOBAHNMN, a TaKXE pEIIaeT CIOKHBIE
c

pe3ynbTaThl aHaJIN30B u

3agaud. CTyIEHT XOpOIIO 3HAKOM
METOJaMH HCCIIEIOBAHUSA, HEOOXOIMMBIMU
JUTS. TIPAKTUYCCKOU JCATSIBHOCTH, U yMEEeT
CBSI3BIBATH TEOPETUUCCKUC ACIIEKTHI
JTUCIUTUTAHBL  (MOIyJIsl) C TPAaKTHYECKUMHU

3aJadyaMu.

Xopomo

3auTeHo

Xopomo

3auTeHo

CryneHT oOnamaeT 3HAHUSAMHU MpeaMeTa

MOYTH B TIOJHOM o0beMe pabodeid

MPOrPaMMBbI U CAMOCTOSTEIILHO, JIOTHYSCKH
MOCJIEI0BATEIILHO U BCECTOPOHHE OTBEYACT
Ha BCE BOMPOCHI, aKI[CHTUPYST BHUMaHUE Ha
HauOoJiee 3HaYMMbIX MOMeHTaX. OH ymeer
aHAITU3UPOBATH, CPaBHUBATH,
KJIACCU(UIIMPOBATD, 0000111aTh,
KOHKPETH3UPOBaTh M CHUCTEMAaTHU3MPOBATH
BBIIEIAI  €r0

W3y4YeHHBIH  MaTepuad,

KIIIOYCBBIC ACIICKTHI n yCTaHaBJIMBast

MPUYUHHO-CIIEJICTBEHHBIE CBSA3H.
@opMyIHpyeT CBOM OTBETHI, YBEPEHHO
MHTEPIPETUPYET pe3yibTaThl aHAIU30B H
JIIPYTHX MCCIENOBAaHUI, a TaKXKe pelacT
CJIOXKHBIE CUTyallMOHHBIE 3a7adu. CTyIeHT
3HAKOM c

XOpOIIOo METOAaMH

HUCCICA0BaHMs, H€O6XOI[I/IMI>IMI/I JUISL

HpaKTI/I‘ICCKOfI ACATCIIBHOCTH, W YMECT

CBA3bIBATb TCOPECTUICCKUC ACIICKThI

nmpeamMeTa C MPaKTUHICCKUMU 3aJiadyaMu.

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

Crynent obOmamaer 0a30BBIMU 3HAHUSIMH

0  JWCUMUIUIMHE, HO  HCIBITHIBAET
TPYAHOCTH MPHU CaMOCTOATENBHBIX OTBETAX
1 UCIIOJIb3yeT HeTOUHbIe (hOpMyIUpoBKH. B

X0AC OTBETOB OH JOIIYCKAcCT OI]_II/I6KI/I,
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JecarudannpHas IlsaTuéannbHas OO0mast XapaKTepuCTHKA pe3yabTaTa
Ouenka 3a 3a4er
OLICHKA OLICHKA o0y4eHUs MO TMCHUTUINHE (MOIYJIIO0)

Kacaloumecs CyTd BompocoB. CTyaeHT
CIIOCOOCH pelaTh TOJBKO CaMble MPOCTHIC
33744l W BIAAEeT JIHIIbL MHHUMAIbHBIM
HabOpPOM METOJIOB MCCIIC/IOBAHMSI.

3 He cnan He 3aureno CrymeHT He OBIafen o00sf3aTeTbHBIM
He cnaun He 3auTenO MHUHHAMYMOM 3HAHWUM 110 npeaMeTy M HE
1 He can He 3aureno | MOXET OTBETUTH Ha BONPOCHI, JAXE €CJIH

mnmpernogaBareiib 3adacT JOIMOJTHHUTCEIIBHBIC

HaBOJISIIIINE BOTIPOCHI.

Hucnurnmuna (Moaynb) «Pa3pabotka Ha Python. IIpodeccrnonanbHbIi Kype» OIEeHUBAETCS
CJICAYIOIIUM 00pa3oM:

AKTHBHOCTH Bec |KoanuectBo Onucanue

Kommoxsruym 30% 2 YcTHBIE OTBETHI Ha BOIIPOCHI, CITUCOK KOTOPBIX M3BECTECH
CTYJICHTY 3apaHee

IIpoexTsr 70% 6 Kaxxapit mpoekT pazouBaeTcs Ha 3Tamnbl U OLEHUBAETCS IO
3aIaHHBIM KPUTEPHSIM

®opmysa pacuéra HTOrOBOI OIEHKH MO JUcHHIUIMHe (Moay.nawo) «Pa3paborka Ha
Python. IIpodeccuonanbubiii kype»: «0,3 x cpennee 3a koutokBuyM + 0,6 X cpeanee 3a
TIPOSKTHI.

[Tpu u3yueHnn AUCUUIUIMHBI (MOJIYJIS) TaK e BO3MOKHO MOJydeHHE OOHYCHBIX OaJlIOB.

Texyumii KOHTPOJIb YCIIEBA€MOCTH 00YYAIOIIMXCSI 0 TUCHUTIINHE (MOILYJIIO0)

le/lMeprIe 3alaHUdA 1JId KOJJOKBUYMA

KonnokBruyM cocTOUT U3 TPEX II1aroB, CBSI3aHHBIX MEX]Ty COOOM:
1. Anamm3 xoga
Tl paccka3biBaelllb, YTO JIENAET IPOrpamMma, OOBACHSEIb JIOTHKY €€ padOoThl, HAXOAUIIb
NOTeHIMa bHbIe ommOKU. [IpoBepsieTcst yMeHue “uutaTh KoJ Iila3aMu’”’, 0OObACHSTh, KaK OH
BBINOJIHSETCS, U 3aMe4aTh MPOOJIEMBI.
2. Jledar (mouck u ucnpasJ/ieHHe OIINOO0K)
[IpenonaBarenb mpeyiaraeT UCIPaBUTh HalIEHHbIE OIIMOKY — HAIpUMEp, 3aMEHUTh
HesepHblii HTTP-meton, 106aBUTh 00pabOTKY UCKITFOUEHHUI MM KOPPEKTHO NepesiaTh
JaHHbIE B 3anpoc. [IpoBepsieTcss BHUMaHKE K A€TalIIM, 3HaHHE CUHTAKCUCA U IPUHLIUIIOB
HTTP/REST, noHrMaHNe TUIIMYHBIX OIIHOOK.
3. Jlommcarhb yacTh Koaa (MHHH-32124a)
HyxHo peann3oBath He1OCTaIOMMM (PparMeHT — HarpuMep, J00aBUTh HOBYIO KOMaHTy
60Ta, 00paboTUMK, PYHKIMIO UK YacTh JIOTHKH. [IpoBepsieTcs ymeHre npuMeHsITh
0a30Bble IPUHIIMIIBI HATTMCAHUS KOJa: PYHKIMHU, CTPYKTYpbI JaHHBIX, padoTta ¢ APl u
JSON.
B xoHI11e MOT'YT OBITH 1I0MOJIHUTE/ILHbIE TeOPpeTHYECKHe BONPOCHI [10 TEME — HarpuMep, Ipo
paboty callback-3ampocoB, 00paboTKy OIMOOK, CTPYKTypHUPOBAaHUE KO/IA U T. .
Kaxk onenuBaem
KommokBruyMm orieHuBaeTcs 1o npoueccy padorsl ¢ KOA0OM, a HE TI0 TOTOBOMY pellIeHuIo. [ 1aBHOe
— II0Ka3aTh IOHUMAHUE, JIOTUKY U TPAMOTHBINA X0/ MBICIIEH.

Kpurepuii ‘I‘ITO NPoBepsAeTCs IIpuMep xopouiero oreera
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ITonnmanne HackosbKo TOUHO CTYyIEHT «Dynkuus add_task nemaer POST-

JIOTUKH 0O0BSCHSIET, UTO JienaeT Ko, kakue [3ampoc B API GitLab mist co3ganus
MPOrpaMMmblI MOJTYJTH ¥ TIPUHITUITBI 3a1a4u, HO B KOJIe ceifuac
HCMOJIb3YIOTCS ucnoaszyercs GET, mostomy cepsep
BEPHET OIINOKY»
YMeHune 3aMevaeT i CTyIeHT npoOsieMbl |« TOKEH HE CTOUT XPaHUTh B KOJIE —
HCNIPABJIATH (Merton, TokeH, 00paboTka JTy4llle BBIHECTH €T0 B .env U
OIMOKH VCKJTIOUEHHH, CTPYKTYpa JaHHBIX) |[OATPYKATh Yepe3 MepeMeHHbIe
Y MOXKET JIM IPEIJIOKUTH PEILICHHUE |OKPY>KEHHS
IIpakTnyeckoe |CriocoOHOCTB MPEATIOKHUTD «Juist /list MOXKHO cenath requests.get,
MBbILLICHHE yIy4IIeHUE WU JTOTIOJIHEHHUE pacriapcuth response.json() ¥ MPOUTUCH
10 33]a49aM IIUKIJIOM»
ApryMeHTaumMs [YMeHUE OOBSCHUTD, I0YEMY «Kon 201 o3Hagaer, 4TO OOBEKT
MMEHHO TaK HY>KHO UCIPaBUTh UJIM [yCIIEIIHO CO3/1aH, I03TOMY €ro HYKHO
peain3oBaTh nposepaTh nocie POST-3anpoca»

Kaxk noaroroBurhcs
o IloBTOpu Temsl: pabora ¢ HT TP-3anpocamu, Moay/1iMu requests U json, OCHOBBI
Telegram Bot API, o6paboTky ommbok (try/except), 1 npusnunsl REST.
o TlompoOyii caMOCTOSATENBEHO OOBACHUTD, KaK padOTaeT FOTOBBIN KO — IIAr 3a IIarOM.
e (OOpaTu BHUMaHKE, KaK NPABUJIbHO 00padaThIBaTh OIIMOKH M MIPOBEPSATH OTBETHI OT
APL.
o Tlomymaii, KaK MOXKHO YIYYIIUTh YUTAEMOCTh U CTPYKTYPY KOJIa.
KomnnokBruym — 3T0 He npoBepka Ha "3HaHUE CUHTaKCcHca'", a BO3MOKHOCTh IT0Ka3aTh, YTO ThI
yMeellb AyMaTh KaK pa3padoTyUK: BUIUIIb JIOTHKY, TIOHUMAEIIIb, I/1€ OLIMOKa, U MOXKEIIh
IIPEUIOKUTDH aJIEKBATHOE PEIICHUE.

Kak npoxoaut Ko/LUI0KBUYM
KouokBryM — 3TO UTOTOBast OIIeHKa TBOMX HAaBBIKOB pa3paboTku Ha Python, Bkirodaromias kak
MIPOBEPKY TEOPETUUECKOM 0a3bl, TaK U pellIeHUe MPAKTUUECKON 3a/1auil B YCIOBHUSAX,
MaKCHUMaJIbHO NPUOIMKEHHBIX K peaibHON padoTe.
B aToT pa3 Mbl yxoauM OT yCTHOTO (hopMarta U CyObEKTUBHON OILIEHKH — BECh KOJIJIOKBUYM
MOCTPOEH TaK, YTOOBI PE3yJIbTAThl KQKI0TO CTYACHTA ObUTH H3MEPUMBIMH, TPO3PAUHBIMU U
00BEKTUBHBIMH.
KomnokBuym ymres 3 4yaca ¥ MPOXOAUT B JBa 3Tala: TEOPETUUECKUN TECT U TPAKTHYECKAS
4acTh C 3aJa4€el B MPOEKTE.
CroTs! 17151 KOJIJIOKBUYMa €CTh Y Bac B KajeHaapsax. C1aTe KOJUIOKBUYM B IPYrod CJIOT HEb3s!
dDopmMaT ¥ TAUMHMHT
O0mas JMTEeJBbHOCTD: 3 yaca.
1. Oprann3zaunoHHbIi 6,10k — 20 MUHYT

o bpudunr u o06bpsicHeHHE MpaBuUIL.

o Pa3zgaua BapuaHTOB TEOPETUUECKOTO TECTA.

e OTBeTHI Ha BOIIPOCHI 10 MPOBEICHUIO.
2. Teopernueckas yactb — 30 MUHYT

e [IMcbMEHHBIH TECT C BOIPOCAMU Pa3HBIX THUIIOB.
3. IllepepbiB — 10 MuUHyT
4. IloaroroBka k npakruke — 10 MmuHyT

e [lonydyenue BapuaHTa 3a/1aHUSI.

e 3amyck NPOKTOpHUHTA.

o IloaroroBka okpy>KeHHs.
5. lIpakTnyeckas yactb — 100 MunyT

o Pabota ¢ mpoekTom: Hy)HO peanu3oBaTh ykazaHHbld B TODO ¢yHKIImoHaI.

o IlIpoBepka ocymiecTBiIs€TCd aBTOMaTUUECKUMHU TECTAMH.
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o Ha npaktruueckoit yactu MoxHO uctoiab3oBaTh IDE, 0e3 ycranoBiaennbix UM arenTon
u Konuy10ToB (Cursor UCIONb30BaATh HENB3s1!)
e IIpakTHyeckyro 4yacTh MOKHO HAIMCATh TOJIBKO IIPHU HAMMCAHUH TEOEPETUUECKOMN YacTH
6. 3aBepmienne — 10 MuUHYT
o @opMHpOBaHUE apXUBa C PELICHUEM.
e 3arpyska B LMS.
Kak ounenuBaem
I'naBHBIN NPpUHIUI — 00bEeKTHBHOCTH H MPO3PAYHOCTb.
Teopusi: oLleHUBAETCS 11O YETKUM KPUTEPHUSIM.
IIpakTHKa: OlleHUBAETCS UCKIIOUUTEIIBHO aBTOTECTAMH — HUKAKOW CyOBbEKTHBHOMN
WHTEpIpETALIH.
HToroBas olLleHKa CKJIaJbIBAETCS U3:
e 40% — teopus
e 60% — mpakTuka

IIpumepHbIe 3aJaHUA N0 IPOEKTY
Llenb npoekra
PaspaboTtaTtb nonHodyHkumoHanbHbii REST API cepBuc ons ynpaeneHnsa 3agadvamu c:

e MHorononb3oBaTensckon cuctemon astopusaumm (JWT)
e XpaHeHueM faHHbIX B MongoDB
e WHTerpaumen c BHewHnm API (Nager.Date) ans umnopTa npasgHnKoB
OcHOBHbIe 3aga4m NpoeKkTa
1. Hactpoutb FastAPI-npunoxeHue c KOHpUrypaumen n nogxknoveHmem K
MongoDB.
2. PeanusoBaTb aBTOpU3aLMIO:
o Pernctpaums nonb3oBaTenemn ¢ XxeluMpoBaHMEM Naposien
o AyTeHTMduKaums ¢ Bblgaden JWT-TokeHOB
o 3awmta sHanouHToB (Bearer authentication)
3. Cospatb CRUD-onepauuu ons 3agad/cobbiTui, NpuBs3aHHbIX K KOHKPETHOMY
nonb3oBaTento.
4. OrpaHununtb goctyn K CRUD n nmnopT-mapLupyTam TONbKO aBTOPMU30BaHHbLIM
nonb3oBaTensim.
5. PaspaboTtatb Mmoaynb umnopTa npa3aHukoB U3 Nager.Date ¢ Hopmanusaumen n
Aepynnukaumen AaHHbIX.
6. ObecneunTb AOKYyMeHTauuo (Swagger).
UcxoaHble AaHHbIe U UCTOYHUKMN
o [ybnuyHbie API
o https://date.nager.at — JSON.
o [lepemMeHHble OKpyXeHuA (.env)
o MONGODB DSN — cTpoka nogkntoveHuns k MongoDB.
o JWT SECRET — CEKPeTHbIV KoY AN NoANUCaHNsA TOKEHOB.
o JWT EXPIRE MINUTES — BPeMS XW3HN TOKEHa.
o JoKkymeHTauus
o FastAPI.
o Motor (async MongoDB driver).
o Python-jose.
BxopaHble AaHHble
o HTTP-3anpocsi:
o Pernctpauus: email, password.
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https://date.nager.at/
https://fastapi.tiangolo.com/
https://motor.readthedocs.io/
https://python-jose.readthedocs.io/

o JlormH: email, password.
o CRUD: JSON-Tena 3agay/cobbitun + query-ounbTpbil.
o Wmnopt Nager: country (ISO-2), year.
[NepemeHHbIe OKpYXXEeHNS:
o MONGO DSN (Hanpumep, mongodb://localhost:27017).
o MONGO DB (Hanpumep, planner).
o JWT SECRET (2 32 CMMBOIIOB).
o JWT EXPIRE MINUTES (Hanpumep, 60).

TpeboBaHus (T3)

PyHKUMOHaNbHbIE

ACUHXPOHHbIe MapLupyTbl FastAPI.

ABTOpMU3aLuUA:
o POST /auth/register — co3gaTtb nonb3osaTtens (email + naponsb),
otBeT 201.
o POST /auth/jwt/login —BblgaTb access token (JWT, Bearer),
form-data.

o [Hoctyn Kk CRUD/MMNOPTY — TOMbKO C BannaHbIM TOKEHOM
(Authorization: Bearer <token>).
o MHorononb3oBaTeNbCKUN PEXUM — KaXabl NONb30BaTeNb BUANT TOSNTIbKO
CBOM 33aJa4u.
CRUD no 3agayam/cobbiTuam (B npegenax Tekywero nonb3oBartens):
o POST /tasks;
o GET /tasks (unbTpbl: date, type, q);
o GET /tasks/{id};
o PATCH /tasks/{id};
o DELETE /tasks/{id}.
MmnopTt 13 Nager.Date:
o POST /import/nager?country=XX&year=YYYY — COXPaHUTb
type="holiday" C gegynnvkaumen.
Xpanunuwe: MongoDB (Motor).
HokymeHTauma: Swagger /docs, OpenAPI /openapi . json.
(OnumoHaneHo) HTML-npocMoTp /ui/tasks (Jinja2).

HedyHKuMoHanbHbIE

Python 3.12+, async-Bbi3oBbl B/1.

Ctunb kopa (ruff / PEP 8).

Maponn — xew (passlib [becrypt]); JWT — cekpet n3 ENV, TTL (Hanpumep,
60 MUH.).

Banugauus Bxoga (Pydantic), koppektHble HT TP-ctatycbl, JSON-coobLeHusi 06
ombkax.

SHANOUHTLI U npumMepbI

Perncrpauusn

POST /auth/register:

"email": "alice@example.com’

"password"”: "Qwertyl23!"
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201 Created:

{
"id": "66cfldb2e9...",

"email"”: "alice@example.com"

}

Ownbkn: 409 {"detail":"Email already registered"}.
NoruH
POST /auth/jwt/login:
BaxHo: cnonb3yeTcs application/x-www-form-urlencoded, a He JSON!
dopwmart 3anpoca (form-data):
username=alice@example.com&password=Qwertyl123!
Mpumep curl:
curl POST http://localhost:8000/auth/jwt/login \
"Content-Type: application/x-www-form-urlencoded" \
"username=alice@example.com&password=Qwertyl23!"

200 OK:

{
"access_token": "eyJhbGciOiJIUzIINiIsInR5cCI6IkpXvCl9...",

"token_type": "bearer"

}

Owmnbkn: 401 {"detail":"Invalid credentials"} unm
{"detail": "LOGIN_BAD_CREDENTIALS" .

Cos3patb 3apavy

POST /tasks (Bearer):

{
"title": "Cpmatb 3 no FastAPI",
"date": "2025-10-02",
lltypell: lltaskll

}

201 Created — 00BbeKT TaskOut.
Cnucok 3apay

GET /tasks?date=2025-10-02&type=task&g=FastAPI (Bearer) — 200 OK —
[TaskOut].
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Monyyntb/o6HOBUTL/YyAANUTL

e GET /tasks/{id} — 200/404.

e PATCH /tasks/{id} — 200.

e DELETE /tasks/{id} — 204/404.
MUmnopT Nager.Date

POST /import/nager?country=RO&year=2025 (Bearer).

200 OK:

"imported": 12
"skipped": 3
"details":

"id": "LV

"title": "National Day"
"date": "2025-12-01"
"type": "holiday"

Owmbkn: 400 (Banugaums), 502 (BHELLUHUA CEPBUC HEOOCTYMNEH).
MnaH paboT (4eK-nucT)

9T1an 1: HacTpowka npoekTta u KoHdurypaumsa
e []1.1. N3yunTb CTPYKTYPY NpoekTa (cM. pa3gen "CTpykTypa npoekTa")
e []11.2. Hactpoutb koH(pUrypauuo (config.py) C NEPEMEHHBIMU OKPYXEHUS
e []11.3. MHuumanmsmposatb FastAPI npunoxeHue (main.py)
e []1.4.Moagkntounts MongoDB (Motor)
Jtan 2: Moaenu AaHHbIX
e []2.1. N3yuntb mogenb User ansa MongoDB (email, hashed_password)
e []2.2. U3yuntb mogenb Task ana MongoDB (user_id, title, date, type, status,
source, meta)
e []2.3. N3yuntb Pydantic cxembl anga Banuaaumm (UserCreate, TaskCreate,
TaskUpdate, TaskOut)
e []2.4.(OnumoHanbHO) Hactpontb nHaekcosl B MongoDB (unique Ha email,
KOMMO3UTHbIE Ha tasks)
drtan 3: ABTOpU3aLus

O6s3aTenbHO U3y4u cneymdurkaumo aBTopmsaymm, YTo6bl TOYHO NOHATb, KaK OHa
porxkHa pabortaTtb B npoekte B AUTH_SPECIFICATION.md

e [13.1. BoibpaTb nogxoa: pyyHas JWT vnu FastAPI Users

e []3.2. HactpouTb xewmpoBaHune naponen (passlib [becrypt])

e []3.3. PeanusoBaTb reHepauuio 1 Banugauuio JWT TokeHoB

e []13.4. Co3pgatb aHANOWHT POST /auth/register (201, JSON)

e []13.5. Co3pgatb aHANOWHT POST /auth/jwt/login (200, form-data — JWT)
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e []3.6. CospaTb 3aBMCUMOCTb get current user AJIA U3BEYEHNS
nonb3oBaTens U3 TokeHa
e []3.7.TpoTectmpoBaTtb PErMCTPALMIO 1 NIOMMH BPYYHYIO NN Yepesd Swagger
dtan 4: CRUD onepauuu ana 3apgay
e []4.1. POST /tasks — co3gaHue 3agaum (TpebyeTt aBTopm3aLmm)
e []4.2.GET /tasks — CMNMCOK 3agad c punbTpamm (TONbKO cBOM 3agaun!)
e []4.3.GET /tasks/{id} — nony4yeHue 3agauym (NpoBepkKa BragenbLa)
e []4.4. PATCH /tasks/{id} — oBHOBNeHue 3agayn (NpoBepka BnagensLa)
e []4.5.DELETE /tasks/{id} — yaaneHve 3agauv (NpoBepka Bragernsua)
o []4.6. Y6eantbcs, YTO BCE SHAMOUHTLI BO3BPALLAKOT TOMbKO 3a4a4M TEKYLLEro
nonb3oBaTens
Jtan 5: Umnopt u3 Nager.Date
e []5.1. Cosgatb HTTP-knueHTt ansa Nager.Date API
e []5.2. PeanusoBatb (pyHKUMIO fetch nager public holidays (country,
year) B B B
e []5.2. Co3gatb 3HAMNOUHT POST /import/nager?country=xXXs&year=YYYY
o []5.3. Peanusosatb gegynnukaumio no (user id, meta.source id)
e []5.4. O6paboTaTb OLIMOKM BHELLHEIO CepBumca
Atan 6: lJokymeHTauusa
e []6.1. O6HOBMTE README.md C MHCTPYKUMSIMA MO 3anycKy
e []6.2. poBepnTb Swagger JOKyMeHTauuio Ha /docs
e []6.3. (OnumoHanbHo) fobaBute HTML nHTepdenc /ui/tasks
e README.md: NOArOTOBb KpaTKOE OnMcaHne, CUCTEMHbIE TpeboBaHUA, KOMaHAbI
nioKanbHOro 3anycka 1 CCbifiky Ha Swagger-0oKymeHTaumio (/docs).

[lormKHO BbITb AOCTAaTOYHO TPEX KOMaHA, YTOObI NMOAHSTL NPOEKT NoKanbHO: Co3aHue
BMPTYaribHOrO OKPYXKEHWs1, yCTAHOBKA 3aBUCMMOCTEN, 3arnycK NMPUIoXeHMsI.

PekomeHpgauum no Git
e Betka: part-2-fastapi-mongo-auth.
e MRBmain:
o  CO CMUCKOM 3HOMNOWUHTOB,
o MHCTPYKUMEN 3anycka;
o  CCbINKOM Ha Swagger.

3apanus AJ1s1 MPOMEKYTOYHOM ATTEeCTAIMM MO IMCUMILINHE (MOLYJIIO0)

Ne i/ 3aganue OtBer Kommnerennus
1 Hazosure ocHoBHBIE MeTOARI HTTP. GET, POST, OIIK-6
PUT, DELETE
2 | Kakoii komanzo# B Git CO371af0T HOBYIO BETKY? KoMmaH/a branch OIIK-6
3 [Tepeuncnure craryc-koasl HTTP B nuanazone 200. 200, 201, 202, OIIK-6
203, 204
4 | Kakoit uncrpyment B GitLab ucnonssyercs mist merge request OIIK-6
COBMECTHOT'O PEBbIO Kozia?
5 | Ha3osure 6a3oBbie onepaunu CRUD B MongoDB. Create, Read, OIIK-6
Update, Delete
6 | Kakoit oubnmorekoii B Python B3anMoeiicTByIOT € httpx OIIK-6
BaemHuMH APl acuaxporHo?
7 | Ha3oBuTe ypoBHH JlorupoBaHus B crangaptHom moayine | DEBUG, INFO, [K-3
logging. WARNING,
ERROR,
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CRITICAL

8 | Kakoii Tum 3aBucumocTty ucnonb3yercs B FastAPI mis Depends IK-3
UHBEKINA?
9 | [lepeuncnute OCHOBHBIE CTpATETHH MHBAJMIAIMN Kellia TTL, manual [K-3
B Redis. deletion, LRU
10 | Kakoii uactpymenT B FastAPI 3amyckaet 3a1a4u 1o APScheduler IK-3
pacrucanuio?
11 | HazoBure 0a3zoBblie kommoHeHTsl middleware B FastAPI. Request, TIK-3
Response,
Exception
handlers
12 | Kakoii komanoi B Git OTIIPaBJISIOT U3MECHEHUS HA KoMaHa push TIK-3
ceprep?
13 | [lepeyncinuTe THIIBI 3aIPOCOB B ACHHXPOHHBIX GET, POST IIK-4
Mapupyrax FastAPIL
14 | Kaxoii ¢popmar gaHHBIX Ucnionbs3yercs B MongoDB ainst JSON [1K-4
XpaHEeHHUs?
15 | HazoBute ocHOBHEIE (hyHKITMH KemmpoBaHus B Redis. set, get, expire, T1IK-4
delete
16 | Kakoii moaynb B Python oTBeuaert 3a sorupoBanue? logging [1K-4
17 | Ilepeuncnure maru opraau3anuy npoexra Ha FastAPIL HAaCTpoIiKa, IIK-4
MapIipyThl,
MO/JIEIH,
3aBUCUMOCTH,
3aIycK
18 | Kakoii uHCTpYMEHT 11s pabothl ¢ HTML-mra6nonamu B Jinja2 I1K-4
FastAPI?
19 | Ha3oBuTe TuIbI epuoanyeckux 3aaad B FastAPI. cron, interval, OIIK-6

date
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