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1. Heawn, 3an0a4um ¥ IJIaHUPYeMble Pe3yJbTAThl 00y4eHHs M0 AUCHUILIHHE

Heano ocBoenus nucuumumabl «BackEnd-paspaboTkay siBisiercst hopmMupoBaHue MOHUMAHUS
UJICOJIOTUHU U KITFOUEBBIX aCIEKTOB Pa3paO0TKU BHYTPEHHEH M BBIYMCIUTEIBHOHN JIOTUKN BeO-CaliTaTOB
WM BeO-IIPUIIOKEHUS, a TAK)KE€ MHOTO MPOTrPAMMHOT0 o0ecreueHus: 1 HHPOPMAIIHOHHBIX CUCTEM.

K ocHOBHBIM 3a/1a4aM OCBOCHHS JUCLIUIUINHBI CIEAYET OTHECTH:

® U3y4YeHHE MOCTPOCHUS BHYTPEHHEW CTPYKTYpPbI BEO-TIPHIIOKEHUIA

® U3y4YEHHUS OCHOBHBIX METOJUK, MOAXOAOB U OWOIMOTEK ISl MOCTPOCHHSI BHYTpPEHHEH

CTPYKTYpbI BeO-IIPUIIOKEHUS Ha sI3bIKa C# U pyton

OOyuenne mo pucuuiuinHe «BackEnd-pa3paboTrka» HampaBieHO Ha (OpMHpOBaHHE Y
oOyyaromuxcst CIeayoIMX KOMIETEHITHI:

Koa nu HanmeHoBaHMe KOMIeTeH Uit NuankaTopsl 10CTHKEHUS] KOMITETEeHIIUH

[1K-2. Crioco6eH BBIMOTHATH pabOThI U NIIK-2.1. 3HaeT ciocoObl ynpaBieHus
YIpPaBJIATb pa6OTaMI/I 10 CO31aHHIO pa6OTaMI/I 110 CO3JaHUI0O U
(Momudukanumn) u conpoBoxaeHuio NC,
ABTOMATU3HUPYIOLIUX 33a4H
OpPTraHU3aIMOHHOTO YIIPABIICHUS U OU3HEC-
MPOILECCHI.

obciyxxuBanuto IC ¢ mpumeHeHnEM
TEXHOJIOTHIl TOTIOJTHEHHOH U
BUPTYaIbHOU PEATbHOCTU MTPUHIIUIIBI
IIPOEKTUPOBAHUS JIOTUUECKON
CTPYKTYpPBI BeO—CTpaHHUIL; THIIOBBIC
pelieHus, OuOIMOTEKH IPOrPaMMHBIX
MOJYJIeH, 11a0JI0HbI, KJIACChl 0OBEKTOB,
UCIIOJIb3YeMbIe TIPH pa3paboTke BeO—
MPOEKTa; METOJIbI U CPENICTBA
MIPOEKTUPOBaHUS BeO—peCypCcoB.
UIIK-2.2. YMeet ynpaBisTh paboTaMu
1o pazpabotke u obcayxuBanuio NC ¢
MIPUMEHEHUEM TEXHOJIOTHH
JIOTIOJIHEHHOM M BUPTYaJIbHON
peaIbHOCTH MPOJyMbIBaTh Haubosee
yI00HBIE pelieHus Moaaun
UH(OpMaINH; UCTIO0JIb30BaTh
CYILLECTBYIOIINE TUIIOBBIE PELICHUS U
11120JI0HBI BeO—peCypCcoB; MPUMEHSTh
METO/Ibl U CPEJCTBA IPOEKTUPOBAHUS
BeO—CalTOB.

NIIK-2.3. VimeeT HaBbIKM IPUMEHEHUS
MPOrpaMMHOTO 00eCTIeUeHUs TSt
yhpaBieHus: paboTaMu 1o pa3zpaboTke
NC c npumeHeHneM TEXHOIOTUI
JIOTIOJIHEHHOM U BUPTYaJIbHON
pEAIbHOCTH, METOIaMU IIPOEKTUPOBAHHUS
MeIUHHBIX BEO—PecypcoB; HaBbIKAMH
pa3paboTKU U U3MEHEHHSI apXUTEKTYPbI
BeO—caiiTa.

[1K-4. CnnocobeH mpoBOAUTH UHTETPALIUIO NIIK-4.1. 3naeT MeToAbl U CIOCOObI
IIpOrpaMMHBIX MOI[y.]'IeI\/'I U KOMIIOHCHT U WHTETPALKU TPOrPaMMHBIX Moﬂyneﬁ ncC
BepU(UKALIMIO BHIITYCKOB MPOrPAMMHOTO
MPOAYKTa MPUMEHUTENIFHO K 00BEKTaM
MeNauHIyCTPUH.

B [IPOEKTAaX C MPUMEHEHUEM TEXHOJIOTUI




JIOTTOJTHEHHOW Y BUPTYaJIbHOM
peanbHOCTH B MEANAUHAYCTPHH.
NIIK-4.2. YMmeeT npoBOAUTH
Bepudukanuio BeimyckoB C B
MPOEKTAX C MPUMEHEHUEM TEXHOJIOTHI
JIOTIOJIHEHHOM U BUPTYaJIbHON
peaNbHOCTH B MEAMAUHAYCTPHH.
NTIK-4.3. ImeeT HaBbIKU PUMEHCHHUS
MPOrPaMMHOT0 OOecTeueHus s
Bepudukanuu Bepcuii U'T mpoykToB B
MIPOEKTaX C MPUMEHEHUEM TEXHOJIOTHI
JIOTIOJIHEHHOM ¥ BUPTYaJIbHON
peabHOCTH B MEIMAUHIYCTPHH;
HABBIKAMU TTAKETHOW 00pabOTKH.

2. MecTo AUCHMILUIMHBI B CTPYKTYpe 00pa30BaTeibHOM NPOrpaMMbl

JluciymimHa OTHOCHTCS K MOy Tt0 «CrHelualibHOE MPOTrPaMMHUPOBAHKEY 9acTH, (POPMUPYEMO
y4yacTHUKaMU 0Opa3oBaTeNbHBIX OTHoueHUM brnoka 1. Jducuuminuuel (MOZyiaH) ydeOHOro IUIaHa
IIporpaMMsbl OakajgaBpHara.

JlucuuninHa B3aMMOCBSI3aHA JIOTUYECKU U COJIEP>KATEIbHO-METOJUYECKH CO CIEAYIOIIUMHU
mucturmuHaMu 1 npaktukamu OIOIT:

[TpoexTrpoBanue uHTepdercoB HHHOPMAILIIOHHBIX CUCTEM;
Pa3paboTka UTPOBBIX IPHIIOKEHUH;

Beb6 XR-npunosxenuit;

[I1ab710HBI TPOEKTUPOBAHHUS;

@OyHKIMOHATBHOE TPOrPaMMHUPOBAHUE;

AHaiu3 mporpaMMHOTO KOJIa;

[Tpou3BoiCTBEeHHAs MPAKTUKA (MIPOEKTHO-TEXHOJIOTHUECKas );
[TpousBoacTBEHHAs MpaKTHKa (IIpeIUIIOMHas);

BrinonHenue u 3anuTa BhIMTYCKHOW KBATU(DUKAITMOHHOW paboTHI.

3. CTpyKTypa H coJep:KaHNe TUCHUTLTHHBI

OO61ast TpyA0€MKOCTh AUCHHUILINHBI COCTaBISIET 8 3a4eTHBIX euHUIL (288 yacos).

3.1 Buasbl yueOHOii paboThI M TPYA0EMKOCTH (110 (hopMaM 00ydeHusI)

3.1.1 Ounas ¢opma oOyueHHs
Ne Bux yuebHoii paGoTh: KoanuectBo CemecTpbl
/i 4acoB 4 5
1 | AyauTopHblie 3aHATHA 144 72 72
B ToMm uncrne:
1.1 | Jlexkuuu 12 36 36
1.2 | CemuHapcKkue/mpaKTHUECKUE 3aHATUS
1.3 | JlJaboparopHbIe 3aHATHS 72 36 36
2 | CamocrosiTesibHasi padoTa 144 72 72
B Tom uncre:
2.1 | IloaroToBKa ¥ BHIMOJIHEHUE JTA0OPATOPHBIX 144 72 72
pabot




3 | KypcoBoe npoekTupoBaHue KII
3 | Ilpome:kyTouHas aTTecTalus
3adet/nud.3a4eT/7K3aMeH 3a4er 3K3aM€EH
Hroro: 288 144 144
3.2 TemaTH4yecKUi NJIaH U3yYeHHUS TUCHUIIMHBI (10 (hopMaM 00yUeHUsI)
3.2.1 Ounas ¢popma oOyueHus
TpyroeMkocThb, yac
AynutopHasi padoTa
Camoc
Ne Pa3zgesbl/TeMbl Cemmnap Jla6opa IIpakT TOSITE
n/n AMCHUILTHHDE Beero | Jlex | " | ropmpic| "1°? | npman
MpaKTHie o
107051 3aHSITU padoT
CKHue N moaror |
3aHSATHUS OBKa
1.1 Tema 1. Beegenne B ASP.NET Core 4 2 2
2.1 | Tema 2. OcuoBsl B ASP.NET Core 4 2 2
JlabopaTtopnast pabota Ne 1
«Co3zanue MpUI0oKEeHNsI Ha OCHOBE
2.2 KJjlacca 8 4 4
WebApplication ma ocaoBe ASP.NET
Core»
31 Tema 3. BHenpeHHBIE 3aBUCHMOCTH B 4 9
' ASP.NET Core 2
JlabopaTtopHas padota Ne 2 «Co3nanue
39 | KOHCOIBHOTO MPUIIOKEHUS c 4 9 9
BHEJPCHHBIMU  3aBHCHMOCTSIMU  Ha
ocHoBe ASP.NET Core»
41 Tema 4. Mapupyruzanus B ASP.NET 4 5
' Core 2
Jlabopatopnass ~ pabota  Ne 3
4.9 «/lobaBnenne B BeO-TpHIIOKEHUE HA 4 5 2
' OCHOBE ASP.NET Core
MapIIpyTHA3ALNAN
51 Tema 5. Craruueckue Qaiinasl B 4 5
' ASP.NET Core 2
Jlabopatopnass ~ pabota  Ne 5
52 «/lobaBnenne B BeO-TpHIIOKEHUE HA 4 5 2
' ocHoBe ASP.NET Core cratnuecknx
(haiimoBy»
6.1 Tema 6. Kondurypauus B ASP.NET 4 2
' Core 2
Jlabopatopnass ~ pabora  Ne 6
6.2 | «KoHdurypaius BeO-NpHIOKESHUE HA 4 2 2
ocHoBe ASP.NET Core»
71 Tema 7. JlorrupoBanue B ASP.NET 4 2
' Core 2
Jlabopatopnass ~ pabota  Ne 7
7.2 | «JlorupoBaHue BeO-NPUIOKEHHE HA 4 2 2
ocHoBe ASP.NET Core»
81 Tema 8. CocTosiHME NPHIOKEHUS B 4 2
' ASP.NET Core 2




8.2

JlabopaTtopHas padota Ne 8 «3yuenue
COCTOSIHUH B BeO-TIPUIOKEHHE Ha
ocHoBe ASP.NET Core»

9.1

Tema 9. OO6pabotka ommbOK B
ASP.NET Core

9.2

JlaboparopHnass ~ pabora  Ne 9
«O6paborka  ommbOOK B  BeO-
npwiokeHnun Ha ocHoBe ASP.NET
Core»

10.1

Tema 10. Results APl 8 ASP.NET Core

10.2

Jlaboparopnass  pabora Ne 10
«3yueHnne BbIJAYU OTBETOB B BeEO-
npwiokeHnn Ha ocHoBe ASP.NET
Core»

111

Tema 11. Web APl 8 ASP.NET Core

11.2

JlaGopaTopnas  pabora  Ne 11
«Co3nanue BeO-APIl npunoxenus Ha
ocHoBe ASP.NET Core»

121

Tema 12. Paborta ¢ 6a30il JaHHBIX U
Entity Framework B ASP.NET Core

12.2

JlaboparopHast pabora Ne 12 «Pabota ¢
0a3aMu JaHHBIX B TPHIOKEHUH Ha
ocHoBe ASP.NET Core»

131

Tema 13. AyreHtuduxamus u
aBropuzauusg B ASP.NET Core

13.2

Jlaboparopnass  pabora Ne 13

«JlobGaBeHue ABTOPHU3ALIUU u
ayTeHTU(UKAMU B BeO-TPUIIOKCHUE
Ha ocHoBe ASP.NET Core»

141

Tema 14. CORS u xpocc-noMeHHbIE
3arpocsl B ASP.NET Core

14.2

JlabopaTtopHas padota Ne 14 «Pabota ¢
KpOCC-IOMEHHBIMU ~ 3alpOcaMu  BeO-
npwioxkenne Ha ocHoBe ASP.NET
Core»

15.1

Tema 15. URL Rewriting B8 ASP.NET
Core

15.2

Jlabopatopnas  pabora  Ne 15
«KoHTponp noctymna k aapecam B BeO-
npwioxkenne Ha ocHoBe ASP.NET
Core»

16.1

Tema 16. Knuenrtckas pazpaboTka B
ASP.NET Core

16.2

Jlabopatopnas  pabora Ne 16
«JlobaBnenue ckpunToB JS u cTuieit
CSS B BeO-mpwiokeHWe, IS
HCIIOJIb30BaHNE Ha CTOpOHE
¢bpontenna, Ha ocHoBe ASP.NET
Core»

17.1

Tema 17. KommpoBanue B ASP.NET
Core

17.2

Jlabopatopnas  pabora  Ne 17
«3yueHne KemupoBaHHs B BeO-




npusioxkeHnun Ha ocHoBe ASP.NET
Core»

Tema 18. MoHUTOpPUHT

18.1 | paboOTOCTIOCOOHOCTH MPUIIOKCHUSI B 4 2
ASP.NET Core 2
Jlaboparopnass  pabora Ne 18

18.2 | «MOHUTOPHUHT BEO-IPUIIOKEHUS HA 4 2
ocHoBe ASP.NET Core»

19.1 | Tema 19. Benenune B Python 4 2 2

192 JlaGopaTtopnas  pabora Ne 19 4 5
«Brenenne B s1361k Pythony

20.1 | Tema 20. OcuoBsl Python 4 2 2

20.2 JlaboparopHas pabota Ne 20 «OCHOBBI 4 5
si3bIka Python»
Tema 21. OOBeKTHO-

21.1 | opreHTHPOBAHHOE 4 2 2
nporpammupoBanue B Python
Jlaboparopnass  pabora Ne 21

21.2 | «O0BEKTHO-OPUCHTUPOBAHHOE 4 2
porpaMMHUpOBaHue Ha si3bike Pythony

221 Tema 22. } OO0Opabotka ommbOOK U 4 5 9
uckiroueHuii B Python

231 Tema 23. Cnivicku, KOPTEXHU U CIOBApU 4 2 2
B Python

24.1 | Tema 24. Moaynu B Python 4 2 2

25.1 | Tema 25. Crpoku B Python 4 2 2

26.1 | Tema 26. Pattern matching 8 Python 4 2 2

27.1 | Tema 27. Pabora ¢ (aiinamu B Python 4 2 2

281 Tewma 28. PaGoTa ¢ naramu 1 BpeMeHEM 4 5 2
B Python

29.1 | Tema 29. OcuoBsl FastAPI 4 2 2

29.2 | Jlabopatopnas  pabora  Ne 22 4 5
«BBenenne B 6ubnuorexy FastAPD»
JlabopaTopnas  pabora  Ne 23

29.3 «Co3nmanue BEO-TIPUIIOKEHUS c 4 2
ucnosb3oBanueM FastAPD»

30.1 | Tema 30. PaGora c¢ 0a30il JaHHBIX 4 5 2
yepe3 SQLAlchemy
JIaGoparophas pabota Ne 24 «PaboTa c

30.2 0a3aMH JAaHHBIX C HCIIOJIB30BAaHUEM 4 2
o6ubnuoreku SQLAIchemy»

31.1 | Tema 31. Beenenue B Django 8 4 4

31.2 | JlaGoparopnass ~ pabora Ne 25 4 9
«BBenenue B oubnmorexky Django»
Jlabopatopnass ~ pabora Ne 26

313 «Co3nanue  BeO-TIpUIIOKEHHS]  Ha 4 2
ocHoBe OnOnnoTexu Django»
JlabopaTopnas  pabora  Ne 27

31.4 | «[lobaBnenus mpencraBiIeHUil B BeO- 4 2

MPUJIOKEHNE Ha OCHOBE OMOIMOTEKU
Django»




32.1 | Tema 32. [IpencraBnenus Hu 8 4 4
Mapuipytuzanus B Django
JlaGopaTopnas  pabora  Ne 28

32.2 | «[lobaBneHuss MapmipyTH3alyd Ha B 8 4 4
BEO-TIPHIIOKEHNE OCHOBE OMOJIMOTEKH
Django»
JlaGopaTopnas  pabora  Ne 29

32.3 «ABTOopH3ansi B BEO-TPUIOKECHUU 8 4 4
ocHoBe Oubamorexu Django»
aboparopHast pabota Ne 30

32.4 | «Mcnonp3oBanue Ia0JIOHOB B BeO- 8 4 4
MPUJIOKCHUHM HA OCHOBE OMOIMOTEKH
Django»

34.1 | Tema 34. Monenu B Django 6 4 2
JlaGopaTtopHnas padorta Ne 31 «Pabota ¢

34.2 0a3amMu TaHHBIX B BEO-TPUIIOKCHUH Ha 8 4 4
ocHoBe bubnunorexku Django»
Jlaboparopunass  pabora Ne 32

34.3 | «Cozmanue CRUD API B BeO- 6 5 4
MIPWIOKCHUH HA OCHOBE OHMOIHMOTEKH
Django»

Hroro 288 72 72 144

3.3 Coaep:xkaHue TUCHUTLIAHBI

Tema 1. BBegenne B ASP.NET Core

e Bsenenue B ASP.NET Core

e CnocoObl co3aHus TPUITOKEHU

e (Cpeny pa3pabOTKHu U UX HaCTPOMKa
Tema 2. OcnoBbl B ASP.NET Core

e (Co3manue H 3aITyCcK IPUIIOKEHUS.
WebApplication u WebApplicationBuilder
Kongeiiep 06pabotku 3anpoca u middleware
Merton Run u onpenenenue repmuHanbHoro middleware
HttpResponse. OtnpaBka oTBeTa
HttpRequest. [Tonyuenne nanHbIX 3ampoca
OtnpaBka ¢aitos
Otnpaska ¢popm
ITepeanpecanms
OtmpaBka ¥ MoJy4yeHue json
Cospnanune npocreiimero API
3arpyska ¢aiiioB Ha cepBep
Merog Use
Co3nanue Betku koHBeilepa. UseWhen u MapWhen
Meron Map
Knaccer middleware
[TocTpoenue koHBeliepa 00pabOTKH 3ampoca

e [WebHostEnvironment u okpyxeHue
Tema 3. Buenpennsbie 3apucumoctu B ASP.NET Core

e Buenpenue 3aBucumocrteit u [ServiceCollection

e (CoznaHue cepBUCOB

e [losydenue 3aBUCUMOCTEN



e JKW3HeHHBI MUK 3aBUCUMOCTEN
e [Ipumenenue cepBucoB B kitaccax middleware
e Scoped-cepBucsl B singleton-o0bekTax
e MHOXECTBEHHAs PEruCTpalns CEPBUCOB
Tema 4. Mapmpyruszanust B ASP.NET Core
e Koneunsie Touku. Meron Map
e [lapamerps! mapupyTa
e OrpaHuyeHus: MapuUIPyTOB
e (Co3aHue OrpaHUYCHUN MapIIpyTOB
e [lepenaua 3aBUCUMOCTEN B KOHEUHbBIE TOUKU
e (ConocTaBieHHE 3alpoca ¢ KOHEYHON TOYKOU
e (CouyeraHue KOHEYHBIX ToUuek ¢ apyrumu middleware
e [lonydyenue mapameTpoB CTPOKH 3ampoca
Tema 5. Cratnueckue ¢paiiinsl B ASP.NET Core
e VYcraHoBKa KaTayora crarudeckux Qaitnos. UseStaticFiles
e Pabora co ctatuueckuMu (haitiamMmu
Tema 6. Kondgurypanusi B ASP.NET Core
e  OcCHOBBI KOH(UTYpAIIH
Hedaiinossie mpoBaiiiepsl KOHGUTYpaAITHH
Kongurypanwus B daitnax JSON, XML u Ini
Kondwurypamust mo yMordaHuio ¥ 00beTMHEHNE KOHpHUTYparuit
AHanu3 KoHpUrypauuu
Coznanue npoaiiepa KOHPTypaluu
[Tpoekuus kKoH(UTYpaIK HA KIIACCHI
o Ilepenaua xoudurypauuu yepe3 [Options
Tema 7. JlorrupoBanue B ASP.NET Core
e Benenue nora u [ILogger
e ®dalbpuka Jorrepa u NpoBaiiiepsl JOTTUPOBAHUS
o Kouduryparus u GuibTparus JOTTHPOBAHUS
e (Co3zmaHue npoBaiepa JOITHPOBAHUS
Tema 8. Cocrosinue npuiioxkenns B ASP.NET Core
e HttpContext.ltems
e Kyku
e Ceccun
Tema 9. O6padorka ommooxk B ASP.NET Core
e (OOpaboTKa UCKIIOYEHUN
e (OOpadotka ommboxk HTTP
Tema 10. Results APl B ASP.NET Core
Beenenue B Results API
Otnpaska Tekcta u json B Results API
[Tepeanpecanus B Results API
OtnpaBka craTycHbIX kK0J10B B Results API
Otnpaska ¢aitnos B Results API
e Omnpenenenue cBoero tumna IResult
Tema 11. Web API B ASP.NET Core
e IIpumep npunoxenus Web API
Tema 12. Pa6ora ¢ 6a30ii nannbix u Entity Framework B ASP.NET Core
e [loaxmrouenue Entity Framework
e OcHoBHbIe onepaiuu ¢ nanHbMH B Entity Framework Core
Tema 13. Ayrentupuxanus u apropuzanus B ASP.NET Core
e Bgenenue B ayTeHTU()UKALIMIO U aBTOPU3ALUIO
e Ayrentudukanus ¢ nomouibio JWT-TokeHOB



Astopu3zarnus ¢ nomoiisio JWT-TokeHoB B kineHTte JavaScript
AyTeHTU (UK C TOMOIIBI0 KYKH
HttpContext.User, ClaimPrincipal u Claimsldentity
ClaimPrincipal u 06bexThs Claim
e ABTOpH3aIUs MO POISIM
e Asropwu3anus Ha ocHoBe Claims
e (Co3znaHue OrpaHMYEHUN IS AaBTOPU3ALUU
Tema 14. CORS u kpocc-nomennsble 3anpocsbl B ASP.NET Core
e [logxmouenue CORS B nmpuinoxxeHuu
e Koudurypamus CORS
e [lomutuku CORS
e [nobGanbHas u nokaidbHas HacTpoiika CORS
Tema 15. URL Rewriting B ASP.NET Core
e Bgexaenne B URL Rewriting
e [lIpaBuna IIS myst URL Rewriting
e [Ipumenenue npaBui Apache qis URL Rewriting
e Cospnanue npasui URL Rewriting
Tema 16. Knuentckasi pazpadorka B ASP.NET Core
e bBananuHr u MUHUPUKAIHS
o [lakernsiii MeHeKep Libman
e [lakernslii MeHeKED NPM
Tema 17. KamupoBanue B ASP.NET Core
e Koammposanue ¢ momomnisro MemoryCache
e Pacnpenenennoe kammpoBanue. Redis
e (xarue oTBETa
e KhsmumpoBanue ctaTuueckux ¢aiios
e Kbommposanue otsera u OutputCache
Tema 18. MonuTopunr padorocnocoonoctu npuioxkennuss B ASP.NET Core
e Health Check Middleware
Tema 19. Beenenne B Python
e 3Bk mporpammupoBanus Python
e VYcranoBka Python u nepBas nporpamma Ha Windows
e VYcranoBka Python u mepBas mporpamma Ha MacOS VYcranoBka Python u mepBas
nporpamma Ha Linux
e Vupasnenue Bepcusimu Python nHa Windows, MacOS u Linux
e [IlepBas nporpamma B PyCharm
e Python B Visual Studio
Tema 20. OcHossl Python
e BaezneHue B HanucaHue MPOrpaMM
[IepemMeHHbIE U TUIIBI JAaHHBIX
KoHconsHEBIN BBOJT 1 BEIBOJI
ApudmeTnueckue onepanuyu ¢ YuciIaMu
[TopaspsiiHbie onepamnuu ¢ YuciaMmu
VY cnoBHBIE BBIpAXKEHUS
VYcnoBHast KOHCTpYKIu if
Luxmel
DyHKIMHU
[TapameTpsl GyHKITUU
Omnepatop return ¥ Bo3BpallleHUE pe3yabTaTa U3 GyHKLIUU
OyHKIMS KaK THII, TApaMeTp U pe3ysIbTaT Apyroi GpyHkIuu
JIssmMOna-BeIpaXkeHUS
[IpeoOpa3zoBanme TUIIOB



e (OO0nacTb BUIUMOCTH ITEPEMEHHBIX
e 3aMbIKaHUsA
e Jlekopartopsl
Tema 21. O0beKTHO-OPHEHTHPOBAHHOE IPorpaMmupoBanue B Python
e Kiaccel 1 00BEKTHI
e Mukancymsuus, aTpuOyThl U CBOWCTBA
e Hacnenosanue
e [lepeomnpenenenue GpyHkuroHama 6a3oBoro kiacca
e ATpuOyTHI KJIACCOB U CTATHUYECKHUE METO/IbI
e Kiacc object. CTpokoBoe IpeicTaBIeHHEe 00hEKTA
Tema 22. O0padoTka ommO0K U McKI04YeHnii B Python
o Koncrpykuus try...except...finally
e except 1 00pabOTKa Pa3HBIX THIIOB UCKIIIOYCHUN
e ['eHepauys UCKIIFOYEHUN U CO3JaHUE CBOUX THUIIOB UCKIIFOUEHUN
Tema 23. Cnncku, koprexku u ciiopapu B Python
e Crnucku
Koprexu
Jnana3oHbl
CrnoBapu
MHoxecTBa
List comprehension
VYnakoBka u pacnakoBKa
¢ VYakoBKa M pacrnakoBKa B mapaMeTpax (yHKIHI
Tema 24. Monysim B Python
e OrmnpezaeneHue U MOAKIIOUEHUE MOTYJIEH
['eneparus OalTKOga MOTYIICH
Monyibe random
Mogynes math
Monyns locale
Monyis decimal
Monyns dataclasses. Data-kmacchbr
Tema 25. Ctpoxu B Python
e PaGota co crpokamu
e  (OCHOBHBIE METO/JIbI CTPOK
e @dopmMmarupoBaHue
Tema 26. Pattern matching B Python
KoncTpyxkuus match
Koptexmu B pattern matching
Maccussl B pattern matching
Cnosapu B pattern matching
Kiaccrr B pattern matching
guards UM OrpaHUYeHUs a0I0OHOB
VYcTaHOBKa MCEBIOHUMOB U NATTEPH AS
Tema 27. PaGora ¢ ¢aiisiamu B Python
e OTKpbITHE U 3aKpbITHE (aliIoB
TekcToBble ¢ailibl
®@aiiner CSV
bunapnsie ¢aiiist
Monynsb shelve
Monayns OS u pabota ¢ ¢aitnoBoit cuctemMoi
ITporpaMma nojicuera cioB
3anuch U YTeHHE apXUBHBIX Zip-(Daiinos



Tema 28. Padora ¢ 1atamu u BpemeneMm B Python

Monynb datetime
Onepanuu ¢ faTamu

Tema 29. OcnoBbl FastAPI

Yro Takoe FastAPI

Kiacc FastAPI u o6pabotka 3ampoca
OrtnpaBka oTBeTa

OtmpaBka ¢aiiioB ¢ cepBepa
ITapameTpsl IyTH

ITapameTpsl CTPOKH 3arpoca
OTtnpaBka CTaTyCHBIX KOJIOB
ITepeanpecanus

Cratuueckue (aiinbt

[Tonmy4yenue naHHbIX 3ampoca
[Toryuenue naHHBIX 3ampoca B BUue 00beKTa Kiiacca
Cosnanue npocreitmero API
OTtnpaBka ¥ MOTY4EHHUE 3ar0JIOBKOB
Kykn

Otnpaska ¢popm

Tema 30. Pabora c 0a30i nannbIx yepe3 SQLAlchemy

IMonkmroyenne K 0a3e MaHHBIX U CO3QaHNE TAOIHUII
BsaumoneiictBue ¢ 0a301 JaHHBIX
bazoBeie oneparuu ¢ 62301 TaHHBIX B BEO-TIPHIIOKCHUH

Tema 31. Beegenne B Django

Uro Takoe Django

YcranoBka u HacTpoiika Django
Coznianue nepBoro NpoexTa
Coznianue nepBoro NpuIoKeHUs

Tema 32. Ilpeacrasienns u mapmpytusanus B Django

O6paboTka 3ampoca

Omnpenenenne MapupyToB U pyHkuuu path u re_path
[Tonyuenune nanubix 3anpoca. HttpRequest
HttpResponse u oTnpaBka oTBeTa

[TapameTpsl peacTaBieHU

Bnoxxennble MapuipyThl ¥ pyHKuug include
[TapameTpsl cTpoKH 3ampoca

[Tepeanpecarus 1 OTIpaBKa CTaTyCHBIX KOJIOB
OTtnpaska json

OTtnpaBka 1 MoJiy4eHHe KyK

Tema 3. [11a0Gn0HBI

Co3naHue 1 UCIOJIb30BaHKE IAOJIOHOB
[lepenada naHHBIX B MIA0JIOHBI

Berpoennbie Teru mabio0HOB

OubTpHI 11a0JOHOB

Craruyeckue Qailsib

TemplateView

Kongurypauus mabioHos

Pacmmpenue mab6moHoB 1 GunbTp extends
Brnoxennsle mabnons! 1 uiabTp include

Tema 33. Pa6ora ¢ popmamu B Django

OtnpaBska ¢popm



Onpenenenne popm Django
Tunel moneit hopmbl
Hacrpoiika hopmbl u ee moneit
Banupanuus naHHbix

e JlerambHas HacTpoOiiKa mosieit GopMbl

e Crunmuzanus noser Gopm
Tema 34. Moaenu B Django

e [TloakmnroueHue k 6a3e JaHHBIX

e (Co3snmanue monenen

e Tumnrsl nojiel Mouesei

e  QuerySet API

e (Co3pgaHue u nojy4yeHHue 0ObEKTOB MOJIETU
PenaktupoBanue u yaaneHue 00beKTOB MOAETH
QunpTpanus
values u values_list u copTupoBka
Ornepanuu ¢ MHOXXECTBAaMU
[TosryueHue oTaeIbHBIX OOBEKTOB U MPOBEPKA UX HAINYMS
ArperaTHble olepanuu
Boinonnenue SQL-BbIpaskeHuit
CRUD. Bce 6a3oBbIe onepamuu ¢ MOJEIAMHU B BEO-TTPUIIOKEHUN
OtHouenue oauH ko MHOruM (One to Many)
[TpakTryeckuii mpuMep CBSA3HU OAUH KO MHOTUM
OtHowenue Muorue ko MHOoruM (Many to Many)
OtHowenue Muorue ko MHoruM (Many to Many)
OtHotenue oauH k ogqHoMy (One to one)

3.4 TemaTuka ceMHHAPCKUX/MPAKTHYECKHUX U J1A0OPATOPHBIX 3aHATHIA

3.4.1 CemuHapcKue/IpaKTUUECKUE 3aHATUS
CeMuHapCcKue ¥ MPAKTUYECKHUE 3aHATHS HE TIPETYCMOTPEHBI.

3.4.2. JlabopaTopHbI€ 3aHATHS

JlabopaTopnasi pabora Ne 1 «Co3nanne npujiokeHusi Ha 0cHOBe KJacca WebApplication
Ha ocHoBe ASP.NET Core»

B nanHOl paboTe paccMOTpeHO, CO3/laHuE BeO-NPHWIOKEHHE Ha OCHOBE KJIACCOB
WebApplication 1 WebApplicationBuilder, kouseliep 00paboTku 3anipOcoB, IPUHATHE U TIOTyYEHUE
3ampoca, oTrpaska ¢aiinos, Gpopm, coznanue npocreiiiero API, coznanue middleware.

Jladboparopuasi padora Ne 2 «Co31aHHe KOHCOJIBbHOIO NMPHWJIOKEHUSI C BHeIAPEHHbIMH
3aBucumocTamMu Ha ocHoBe ASP.NET Core»

B nannHoli pabore paccmoTpeHa paboTa ¢ BHEAPEHHBIMH 3aBHCHUMOCTH W MEXaHU3M
B3aMMOJICHCTBUS B MIPUIIOKEHUHN CIA00CBSI3aHHBIX OOHEKTOB.

Jladoparopnasi pa6ora Ne 3 «/lo6aBjieHue B BeO-npusioxkenne Ha ocnose ASP.NET Core
MapIIPyTU3alUuN»

B pabore paccMoTpeHa MapuipyTusaius BHYTpHU BEO-TIPUIIOKEHUS U CIIOCOOBI JO0OABIECHUS U
YIPABJICHUS MaplIpyTaMHu.

Jla6opaTopnasi pa6ora Ne 5 «/[o6aBienue B Bed-npusioxenue Ha ocnoe ASP.NET Core
craTu4eckux Gpaiyion»
B paGote paccmoTpeHa OTIpaBKa U3 BEO-IIPUIIOKEHUS CTATUYECKUX (PaiIoB.



JlaGoparopuasi padora Ne 6 «Kondurypauus Bed-npusioxenue Ha ocHoBe ASP.NET
Core»
B pabote paccMoTpeHbl criocoObl KOH(GUTYPHUPOBAHUS BEO-TTPUITOKEHHUS.

JlaGoparopnas pa6ora Ne 7 «JlorupoBanue Bed-npusioxkenue Ha ocHoBe ASP.NET Core»
B pabote paccMoTpeHBI CIIOCOOBI JIOTHPOBAHUS BEO-TIPHIIOKCHHUS.

JlabopaTtopnass paGora Ne 8 «M3yuyeHue cocTosiHMii B BeO-NPHJIOKEHHEe HA OCHOBe
ASP.NET Core»
B pabote paccMoTpeHbl criocoObl KOHGUTYPUPOBAHUS BEO-TTPUITOKEHHUS.

JlaGoparopnasi padora Ne 9 «O0pabdorka omm0OK B BeO-NPHUJIOKEHHMH Ha OCHOBE
ASP.NET Core»
B pabote paccMOTpeHbI COCTOSIHUS BEO-TIPHIIOKEHUS, pad0Ta C CECCUSIMHU U XyKaMH.

JlaGoparopHas padora Ne 10 «M3yueHue BbI1a4u OTBETOB B BeO-NIPUJIOKEHHMH HA OCHOBE
ASP.NET Core»
B pabote paccmoTpena padora ¢ Result Api.

JlabopaTopnas pa6ora Ne 11 «Co3znanue Be0-API nmpuiioxkenus Ha ocHoBe ASP.NET
Core»
B pabote paccmoTpeno co3nanus Rest API Ha ocHOBE BeO-pUITOKECHHS.

JlaGopatopuasi pabora Ne 12 «Pabdora ¢ 0a3aMu JaHHBIX B NPWJIOKEHMH HA OCHOBeE
ASP.NET Core»
B pabote paccmotrpena pabota ¢ 6a3amu gJaHHbIMU U 0cHOBBI Entity Framework.

Jladboparopnasi paGora Ne 13 «J/lo0aBjieHHe aBTOPpHM3aUMH W AyTeHTH(PUKAUMH B
BeOnpuiio:kenue Ha ocHoBe ASP.NET Core»

B pabGote paccmoTpeHa aBTOpH3allMKd U ayTeHTH(UKAIMU B BEO-MPUIOKEHHH Ha OCHOBE
ASP.NET Identity.

Jladoparopnasi padora Ne 14 «PadoTa ¢ Kpocc-10MeHHBIMH 3aNPOCaMH BeO-NIPHJIOKEeHH e
Ha ocHOBe ASP.NET Core»
B pabote paccmotpena padora ¢ CORS u npuHIMIIBI €r0 KOH(PUTypUPOBaHUS.

Jladoparopnasi pa6ora Ne 15 «KoHTpoab goctyna Kk aapecaMm B BeO-NPUIOKeHHE HA
ocHoBe ASP.NET Core»

JlabopaTopnass padora Ne 16 «/loGaBinenmne ckpunrtoB JS m cruiaeit CSS B Beo-
NMPUWIOKEeHHUeE, 1JIs1 UCTI0JIbL30BaHUE HA CTOPOHe (ppoHTeHAa, HA ocHOBe ASP.NET Core»

JlaGoparopunasi padora Ne 17 «M3yueHue KelIMPOBAHUS B BeO-NPUJI0KEHUH HA OCHOBE
ASP.NET Core»
B pabote paccMOTpeHO KeInpOBaHNE BEO-TIPHIIOKEHUSI.

JlaGoparopuas padora Ne 18 «MouuTopuHr Bed-npuioxenus Ha ocHoBe ASP.NET Core»
B pabote paccMOTpeH MOHUTOPUHT BEO-TIPUITIOKEHUSI.

Jlaboparopnasi padora Ne 19 «BBeenne B a3bik Python»
B pabote paccMOTpeHO co3iaHue MPHUIOKEHUs Ha s3bike Python, HacTpoka cpembl Ui ero

paboThl, MOAKIIOYEHUE OUOIHOTEK.

JlaboparopHas padora Ne 20 «OcHoBblI si3bika Python»



B pabote paccMOTpeHbl OCHOBHBIC TIPUHIIMIIA HAMMMCAHUsS IPOrpaMM Ha si3bike Python, a Tak
K€ UX 3aIyCK U OTJIaJKa.

JlabopaTopnass padora Ne 21 «O0beKTHO-OPMEHTHPOBAHHOE INPOrpaMMHpPOBaHHe Ha
si3bike Python»
B paboTte paccMOTpeHO HamnMcaHue IPUIIOKeHuUs Ha si3bike Python Ha ocHoBe OOIT npUHIKIIOB.

JlabopaTopHas padora Ne 22 «BBenenue B 6udauorexy FastAPI»
B pabote paccMoTpeHbl OCHOBHBIE OcoOeHHOCTH ¢peiimBopka FastAPI, ero ycraHoBka,
HACTPOIiKa U BO3MOXKHBIE CIIECHAPUU TPUMEHEHUSI.

JlaGoparopuas padora Ne 23 «Co3nanue BeO-npuJI0KeHUs ¢ ucnojb3oBanuem FastAPI»
B pabore paccmoTpeHO co3maHHME BeO-TIPUIIOKECHHSI Ha s3bIke Pyton ¢ TpUMeHEeHHeM
dpeitmBopka FastAPI.

JlaGoparopHasi padora Ne 24 «Pabdora ¢ 6a3amMu JaHHBIX ¢ HCIOJIb30BAHNEM OUOJIHOTEKHU
SQLAIlchemy»

B pabore paccMmoTpena paborta ¢ 0a3amu JaHHBIX W3 BeO-mpuioxkeHus Ha Python ¢
npuMeHerneM ¢perimBopka SQLAlchemy.

JlabopaTopnasi paGora Ne 25 «BBennenue B 0udmorexy Django»
B pabGore paccMOTpeHBI OCHOBHBIE BO3MOKHOCTH (peliMBopka Django m ocobeHHOCTH
IIOCTPOEHHSI BeO-TIPIIIOKEHNS Ha €TO OCHOBE.

Jladoparopuasi padora Ne 26 «Co3naHue BeO-NPUJIOKEHUSI HA OCHOBe OUOJMOTEKHU
Django»

B pabore paccmoTpeHo cozmanme BeO-mpuiioxkeHus Ha ¢periMBopke Django, ero 3amyck u
OTINAJKA.

Jladboparopnasi pabdora Ne 27 «J/lo0aBjeHusi NpeacTaBjIeHU B Be0-NPHJIOKEHHE HA
ocHoBe Onbmorexn Django»

B paborte paccMoTpeHo a006aBieHHE NpeACTaBICHUH B BeO-pUIIOKEHHs Ha (hpeliMBOpKe
Django.

JlabopaTopnass paGora Ne 28 «/loGaBjieHnss MaplIpyTHM3auMy HAa B Bed-NpPHJIOKEeHHe
ocHoBe OmOmorexn Django»

B pabore paccMoTpeHO n00aBiIeHUE MapIIPYTU3AIMU B BEO-TIPHIIOKEHUST HA (peiMBOpKE
Django.

JladboparopHasi padora Ne 29 «ABropu3auusi B BeO-NPUJIOKEHUN OCHOBe OHOJMOTEKH
Django»
B paGote paccMoTpeHo qo0aBieHne aBTOPU3alliU B BeO-TipuiiokeHus Ha ¢ppeiimBopke Django.

JlabopaTopnasi padora Ne 30 «cnonb3oBanne madJI0HOB B BeO-NIPUJIOKEHUH HA OCHOBE
O0nbmorexu Django»

B paGore paccMOTpeHO HCNOJIBL30BaHHME MIA0JI0HOB B BeO-NPUIIOKeHNs HA GpeliMBoOpKe
Django.

Jladoparopnasi padora Ne 31 «PaGora ¢ 6a3aMu JaHHBIX B BeO-NPUJI0KEHUH HA OCHOBE
ondanorexn Django»
B pabote paccmoTrpena paboTa ¢ 6a3aMu JaHHBIX B BeO-TIpuiIokeHus: Ha GppeiiMBopke Django.

Jladoparopnasi padora Ne 32 «Co3nanue CRUD API B BeG-npu/io’keHUM Ha OCHOBe
ondamnorexn Django»


https://metanit.com/python/fastapi/2.1.php

B pabote paccmoTpeno coznanue RestAPI B BeO-npumnoxkenus Ha gppeiimBopke Django.

3.5 TemaTuka KypcOBBIX NPOEKTOB (KYPCOBBIX PadoT)

KypcoBoit mpoekr mis aucuuruinasl «BackEnd-pa3paboTka» mnpeaycMaTpuBaeT HalMCaHUE
CJIEYIOIINX 3aJaHUI M0 TeMaTHKaM:

1. Pazpaborka RESTful API nns onnaiin-marasuna. APl gomkHO 00pabaTbiBaTh 3asiBKH OT
KJIMEHTOB, BKJIIOYAsl OMEPAlMU MO CO3JAHUIO0, YTEHHIO, OOHOBJICHUIO U YAAJICHUIO JAHHBIX U3 0a3bl
TaHHBIX. B3aumogeiictBue ¢ 0a30il JaHHBIX AOJDKHO ocymiecTBisThes uepe3 ORM (ObjectRelational
Mapping) wiu SQL-3anpock!.

2. Coznanue BeO-mpuiIOXKEeHHS JUid  couuaibHOW cetu. [IpuioxkeHue  IOIKHO
MOJICP>KUBATh (DYHKIIMOHAJI PErHCTPallii U aBTOPU3AIMH TOJIb30BaTENeH, BOZMOKHOCTh CO3IAaHUS,
MPOCMOTPa M KOMMEHTHPOBAHHS IMOCTOB, a TakKXe MOJIUCKM Ha JAPYrux IMosb3oBaresneil. BeO-
MPUIIOKEHUE JIOJDKHO 3aITyCKaThCs Ha cepBepe M 00ecreynBaTh OOMEH JaHHBIX MEXKIY KIMEHTOM U
CEpBEPOM.

3. Pa3zpaborka cucrembl ympaBneHus 3amadamu (Task Management System). Cuctema
JOJDKHA BKJIIOYATh (DYHKUIMOHAN CO3/[aHWsA, Ha3HAYCHMsI, OTCICKHBAHUS M 3aBEpLICHUS 3ajady.
[Tonmp30BaTenu MOKHBI HMMETh BO3MOXXHOCTh CO3[aBaTh 3a/a4yd, [PHCBAWBATh UX JIPYTUM
I0JIb30BATENISIM, OTCIICKUBATH MPOTPECC BBHIMIOJIHEHUS U OTMEYATh UX KaK BHIMOJIHEHHBIE.

4. Co3znanune BeO-TIpHIIOKEHUS 1JIs1 OHJIAaH-OpOHUPOBaHUsI HOMEPOB B oTede. [Ipunoxenue
JOJDKHO TPEAOCTABISATh BO3MOXKHOCTH IPOCMOTpa CBOOOJHBIX HOMEPOB, OpPOHHUPOBAHMS, OTMEHBI
OpOHHPOBaHUS, a TAKXKE OTOOpaKeHHU HHPOPMAIIUU O 3aHATOCTH HOMEpOB. Peanu3amus 10kHa OBITH
MaciTabupyemoii u 6e30macHoi, obecreunBas 3allUTy JaHHBIX MT0JIb30BaTENCH.

S. Pa3pabotka cepBuca s 3arpy3Kd, XpaHeHUus u o0paboTku daitioB. CepBUC TOJDKEH
MOJIEP>KUBATh BO3MOXKHOCTh 3arpy3Ku (ailioB Ha cepBep, X XpaHEHUE, a TaKkxke mpeaoctaBisiTte API
st 00paboOTKU W TIpescTaBieHusl (paiiIoB MOIB30BATENO (HApUMep, KOHBepTauus (PaijoB MExKIy
pa3IMYHBIME (OopMaTaMU UJIM TeHEpalrs MPEBbIO-U300paKEeHHUIA).

6. Co3naHue cucTeMbl yuera WHBEHTaps Juisi komnanuu. CucTema JIOJKHA MOAIePKUBATh
dbyHKIMOHAn [00aBleHUs, YAaleHUS U PEAaKTHPOBAHUS 3amuceii 00 WHBEHTape, a TaKke
OTCJIOKMBAHHUE €r0 HAJMYUS M HCIONb30BaHMA. CHCTeMa Takke JOJDKHA MPEAOCTABISTH OTYETHI O
COCTOSIHUM MHBEHTapsl M BO3MOKHOCTh aBTOMaTUYECKOTI'O YBEJIOMJICHHUSI O HEXBATKE MaTepHasIoB.

7. Pazpaborka mmardopmel anst onmaiH-kypcoB. I[lmardopma momxkHa TPEeIOCTaBIATH
(GYHKIMOHAT CO3JaHMsl, yIpaBJIEHUs M MPOXOXKIACHUS KypCOB, a TaKXKe BKIIOYATb MOAYNb OLIEHKH
YCIIEBAaEMOCTH CTYAEHTOB. B3aummonelictBue ¢ 0a30il JaHHBIX JOJKHO OBITH pEAIN30BAHO C
ucnons3zoBanneM ORM unu SQL-3anpocos.

8. Co3zmannie APl st MOOWIIBHOTO TpUIIOKEHUsS JaocTaBku muibel. APl momkHO
NOJICP>)KUBATh (DYHKIIMOHAJ CO3JIaHUsI M OOHOBJIEHUS 3aKa30B, OTCIEXKHMBATh MX CTaTyC, a TaKke
MPEOCTABIATE WHPOPMALIMIO O MEHIO M JIOCTYIHBIE crocoObl oruraThl. Peanmuzamus momkHA OBITH
6e3omacHoil 1 MaciTabupyemMoi, YToObI 0OeceunBaTh OBICTPYIO M HAJISKHYIO paboTy MPUIIOKEHUS.

9. Pazpabotka cucrembl oOmeHa cooOmieHusiMu. Cuctema JOKHA  TO3BOJSTH
M0JIb30BaTEIsIM OOMEHHMBATHCS COOOLIEHUSMU B PEXKMME PEabHOIO BpEMEHH, MOIJIEPKHUBATH CO3AaHUE
4aToB, OTIPABKY U MpUEM COOOLIEHHH, a Takke BO3MOKHOCTb MOMCKA U (UIbTPALMU COOOLIECHUI.
Cuctema nomkHa ObITh Oe30macHON M MacITabupyemoii, uro0sl obecrieunTsb 3¢ dekTrBHOE 00IIEeHNE
MEXTy TTOJTb30BATEIISIMH.

10.  Co3panue BeO-pUIIOKEHUS Ui YIPaBICHUS 337adyaMH U MPOEKTaMH B OpPTraHU3aIUH.
[Tpunoxenne TOMHKHO MOIECPKUBATH (DYHKITMOHA CO3JaHUs U YIPABIICHHS 3a]]adaMHt, pacTIpe/ieJICHIe
poJieii ¥ mpaB JOCTyMa JJIs MOJIb30BaTelNel, a TakKe OTCISKMBAHUE NTPOrPecca BHIIOIHEHUS TPOSKTOB
W 3a/1a4.

4. Y4yeOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecriedeHue

4.1 HopmatusHble 1okyMeHTbI 1 OCTbI
1. ®epepanpHbiii 3ak0H OT 29 nexadps 2012 roga No 273-®3 «O6 obpazoanuu B Poccuiickoit
denepanum» (C UI3MEHEHUSMH U JIOTIOTHEHUSIMH);



2. @enepanabHBI TOCYIApPCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT BBICIIETO OOpa3OBaHUS -
OakanmaBpuaT 1o HampasieHuio noarotoBku 09.03.02 MuadopmanmoHHbIE CHCTEMBI U TEXHOJOTHH,
yTBepxkaeHHbIN [Ipukazom MunucrepcTBa obpazoBanus u Hayku PD ot 19 centsops 2017 r. N 929
"O06 yTBepxkaeHuu ¢peaepanbHoro... Penaknus ¢ mamenenusimu N 1456 ot 26.11.2020;

3. Ilpuka3z MunucTepcTBa 0oOpazoBanust u Hayku P® or 05 ampens 2017 r. No 301 «O6
yrBepkaeHun llopsaka opraHuM3alMid M OCYLIECTBICHHS OOpa3oBaTENbHON JAEATENBHOCTH IO
o0Opa3oBaTeNnbHbIM IIPOrpaMMaM BBICIIEr0 00pa3oBaHUsl — MporpamMmaM OakanaBpuaTa, mIporpaMMam
CTELUAINTETA, IPOTPaMMaM MarucTpaTypsbl.

4.2 OcHoOBHAas JIUTEpPaTypa
1. JloxymenTanus no C#

2. C# Sharp 10 u .NET 6. CoBpemenHasi kpocc-muargopmeHHas paspadorka : 16+ /
Mapxk Ilpaiic ; [mepeBen ¢ anrnmiickoro C. Yepuukos]. - 6-¢ uzn. - Cankr-Ilerepoypr [u np.] :
IMurep, 2023. - 844, [1] c. : un., mopTp., Tadi.; 23 cm. - (Cepus "dns npodeccuonanos").; ISBN
9785-4461-2249-3 : 500 k3.

3. Azpik mporpammupoBanus C# 9 u miarpopma .NET 5: oCHOBHBIC NPHHIMIBI U
MPAaKTUKU IporpammupoBanus / Duapio Tpoencen, @ununm J[Kenukc; mepeBo/i ¢ aHTJIMHCKOTo U
penakuus FO. H. Apremenko. - 10-e m3g. - MockBa : [uanextuka ; Cankr-IlerepOypr :
Huanekruka, 2022. - 1391 c. : un., Tabmn.; 24 cm. - (Ilpodeccronanam ot npodeccronaon).; ISBN
978-5-907458-67-3 : 500 3k3.

4. C# 9.0. CrpaBoyHHK : MOJIHOE omucaHue si3bika / Anmbaxapu JIxozed; mepeBon ¢
anrnuiickoro u pemakius 0. H. Apremenko. - Mocksa : Jluanektuka ; Cankt-IlerepOypr :
Huanekrtuka, 2021. - 1056 c. : mi., Tadm.; 25 cm.; ISBN 978-5-907365-81-0 : 500 sk3.

S. Pazpabotka BeO-nipriokennii ¢ ucrons3oBanneM Flask Ha si3pike Python [Teker] :
Murensl punbepr ; nep. ¢ anr. A. H. Kucenesa. - Mocksa : IMK Ilpecc, 2014. - 272 c. : un.; ISBN
978-5-97060-138-9

6. Django 4. Ilpaktuka cozganus Be6-caiitoB Ha Python / Bnagumup JIpoHos. - CaHKkT-
[lerepOypr : BbXB-IlerepOypr, 2023. - 798 c. : wun; 24 cm. - (IIpodeccuonanpHoe
nporpammupoBanue (PRO)).; ISBN 978-5-9775-1774-4 : 1000 »xk3.

4.3 JlonoJHUTEIbHAs JIUTEpaTypa
1. [TporpammupoBanue Ha C#. OcHoBHbIe cBeienus [Tekct] : [12+] / Bacunbses A. H. -

Mockaa : Dkxcemo, 2018. - 582, [1] c. : Tabmn.; 24 cMm. - (Poccuiickuii KOMITBIOTEPHBIN OecTcemiep).;
ISBN 978-5-04-092519-3 : 2000 »k3.

2. C#. [IporpammupoBanue [Tekct] : yaueOHoe mocodue : [B 3 u.] / H. A. Trokaues, B. T'.
XneboctpoeB ; M-Bo oOpazoBanust u Hayku Poccuiickoit ®enepauuu, DenepanbHoe Toc.
010/ KETHOE 00pa30BaTEIIbHOE YUPEKICHHUE BHICII. TTpod. oOpa3oBanus "Boponexckuii roc. yH-T".
- Boponex : U3n.-nonurpaduaeckuit nentp Boponexckoro roc. ya-ta, 2013. - 21 cm. - (YaeOHuk
Boponekxckoro rocy1apcTBEHHOIO YHUBEPCUTETA).

4.4 DnexkTpoHHBbIE 00pa3oBaTe/ibHbIE pecypchl
1. BackEnd-paspabotka. LMS MockoBckoro nonurexa. DOP pa3zpabarsiBaercsi.

4.5 JluneH3uOHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe MporpaMMHoe odecriedeHmne
1. Visual Studio
2. Visual Studio Code

4.6 CoBpemeHnHbIe MpodeccHoHaTbHbIEe 0a3bl JTAHHBIX H HHPOPMALHOHHbIE CIIPABOYHbIE
CUCTEMBbI
1. Oo6pasoBarenbHas wiathopma KOpaitr https://urait.ru/

2. DnekTpoHHO-OMOMMoTeuHas cucrema Jlans https://e.lanbook.com/



3. Ludposoii oopazosarensHbiii pecypc IPR SMART https://www.iprbookshop.ru/

5. MartepuajabHO-TeXHHUYECKOE o0ecrevyeHne

KommbroTepHbIe KI1acChl CO CIICAYIONICH OCHAIIEHHOCTBIO: CTOJIBI, CTYJIbs, ayJJUTOPHAs JIOCKa,
WCIOJIb30BaHUE TIEPEHOCHOTO MYJIbTUMEIUMHOTO KOMILIEKCa (TIEPEHOCHON MPOESKTOP, MEePCOHATBHBIN
HOYTOYK). [lepcoHanbHBIE KOMIBIOTEPHI, MOHHUTOPBI, MBIIIKH, KIaBHAaTypel. Pabodyee MecTo
MPEeroIaBaTess: CTO, CTYJI.

[Tporpammuoe obecneuenue: Microsoft Windows ninn Linux Ha ocHoBe deb-maketos (Debian,
Ubuntu, Astra u T.11.), cepBep ¢ cuctemoit kotpois Bepcuit GIT (GitLab).

6. Metoauyeckne peKOMeH AU

6.1 MeTroanyeckne peKOMeHIAINH JIsl MPeNoAaBaTe/Isl 10 OPraHU3alHN 00yYeHHs
Metoauka  mpenofgaBanus — auctuiimHbl - «BackEnd-paspaboTka» — mpemycmarpuBaeT
UCIIOJIb30BaHUE OHJIAMH-Kypca B CHCTEME JIMCTAaHIMOHHOTO OOy4YeHUsS YHHBEPCHTETa, IPYIINOBBIX U
WH/IMBUYAIbHBIX KOHCYJbTAUN 00YJaOUINXCs, Ay JTUTOPHBIX 3aHITUH B COYETAaHUU C BHEAYIUTOPHON
paboToii ¢ 1enbo GOPMUPOBAHUS U Pa3BUTHS TPO(HECCHOHANBHBIX HABBIKOB 00YYarOIIIXCSI.
JlaGopatopubie pabotel mo nucnuminae «BackEnd-pa3paborka» ocymecTBisitoTes B hopme
CaMOCTOSITENILHON ~ MPOPA0OTKM  TEOPETHYECKOrO0  MaTepHaia  OOYYarOIIUMHCS;  BBITOJTHEHUS
MPAKTUYECKOT0 3aJaHus; 3alIUTHI MPErnogaBaTeao JadopaTopHO padoThl (3HAHHE TEOPETUUYECKOTO
MaTepraia M BHIIIOJHEHUE MPAKTHUECKOTo 3aJaHus 110 TeMe J1ad0paTOPHOM pabOThI).

6.2 MeTtoanyeckue yKa3aHus A5 00yYAIOLIUXCS 110 OCBOEHHIO THCIUTLIHHBI

N3yueHne JUCHUIUIMHBI OCYILECTBIISAETCS B COOTBETCTBUU C YUE€OHBIM IIJIAHOM.

Ha 3ansaTusX ocylecTBIsSETCS 3aKpeIICHHE IIOJIyY€HHBIX, B TOM YHCJIE€ U B IpoIecce
caMoCTOsITeNIbHOW pa0oThl, 3HaHMH. Ocoboe BHUMaHME oOOpamaercs Ha YMEHHE IPUMEHSTbH
MOJTyYCHHBIC 3HAHUS HA MPAKTUKE, B TOM YHCJIE MPU PEUICHUH PEalTbHbIX 337ad, OTIIMYAIOIIUXCS OT
IpOpabOTaHHBIX.

B mpomecce camocTosiTebHOM paOOThl CTYACHTHI 3aKpPEIUISIOT WM YIUIYOJISIFOT 3HaAHWUS,
MOJlydeHHbIE BO BpeMsl ayIUTOPHBIX 3aHATHH, CaMOCTOSTENBHO 3HAKOMSATCA C TEOPETHUECKUM
MaTepuajoM, BBIIIOJHAIOT JaboparopHble pabOThl, TOTOBATCA K TEKYLIEMY KOHTPOJIIO U
MIPOMEKYTOUHON aTTEeCTAIHUH.

Boinonnenue u cnada 1abopaTopHbIX pabOT MPOBOJUTCS C IPUMEHEHUEM CHUCTEMBbI KOHTPOJIS
Bepcuii GIT.

Texymmii KOHTPOJIb OCYIIECTBIISIETCS Ha Ay JUTOPHBIX 3aHATHAX B BHJIE 3aIUTHI JJAOOPATOPHBIX
pabot. Kpurepusmu olieHKH pe3yabTaToB SIBJISIOTCS:

® YpOBEHb OCBOEHHUS TEOPETHUECKOI0 MaTepuaa;

® YpPOBEHb BJAJCHHUS MPAKTHUYECCKUMH HaBbIKAMH (B BHJE BOIIPOCOB IO IMPOIECCY
BBITIOJIHEHHS JTA0OPATOPHBIX PaboT);

e yMeHHus OOyyaroIlerocs HCHOJIb30BaTh TEOPETUUYECKHE 3HAHMUSA TPH BBHITOJHEHUU
NPaKTUYECKUX 3a/1a4 (B BUJIE JOMOJIHUTENbHBIX 3a/1aHUI);

e copMHPOBAaHHOCTH KOMIETEHIIHIA;

e odopmieHHE MaTepHralia B COOTBETCTBUU C TPEOOBAHUSAMHU.

[TpomexyTOUHBIH KOHTPOJb OCYILIECTBISIETCS Ha 3adeTe B (hopMe TECTUPOBAHHS B CHCTEME
JUCTAaHIIMOHHOTO 00yuYeHHUsl YHUBEPCUTETA, BKIIOYAIOIIET0 BONPOCHl Ha 3HAHNE MPAKTUYECKON YacTu
MOCTPOCHMSI BHYTPEHHEH CTPYKTYphI BeO-TIPHIIOKEHHH Ha ocHOBE s13bIkoB C# 1 Pyton.

/. DoH/ OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI U OLIeHUBAHUS Pe3yJIbTATOB 00y4eHuUs!
B mnpomecce oOyueHUs HCHOIB3YIOTCS CIEAYIOIIME OIICHOYHBIE (OPMBI CaMOCTOATENBHOM
paboThl CTYJEHTOB, OIIEHOYHBIE CPEICTBA TEKYILIEro KOHTPOJIS YCIIEBAEMOCTH U IMPOMEXYTOUHBIX
aTTecTaluii: JabopaTopHble padoThl, 3a4€T, IK3aMEH H KyPCOBOii IPOEKT.



7.2 lkana u KpUTEpUN OLlEHNBAHHS Pe3yabTATOB 00yUYeHU
K HpOMC)KyTO‘IHOﬁ aTTeCTallu OOMYCKAIOTCA TOJBKO CTYACHTBI, BBLIITOJHHUBIIMC BCC BHIbI
y4aeOHOU paboThI, MpeyCMOTPEHHBIE paboueii mporpammoit o nucnuminae «BackEnd-pa3zpaboTkay.

7.2.1. Kputepun OLICHKH OTBETA Ha 3a4€Te

«3auTeHo»:

BoeimonHnensl Bce BUABI y4eOHOW pabOTBI, NPEAYCMOTPEHHBIC YUYCOHBIM TIUIAHOM.
OOyuaromuiics 1eMOHCTPUPYET MPOUYHbIE TEOPETUYECKUE 3HAHUS, IPAKTUYECKUE HABBIKH, BIaJIeeT
TePMHUHAMH, JIeTaeT apryMEHTHPOBAHHBIC BBIBOABI U 00OOIICHNS, TPUBOIUT IPUMEPHI, ONIEPUPYET
MPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSMHU, HaBBIKAMH, MIPUMEHSIET UX B CUTYAIUSAX IMOBBIIICHHON
cioxHOCTH. [lpum 3TOM MOTyT OBITH JOMYIICHBI HE3HAYUTEILHBIC OIIUOKH, HETOYHOCTH,
3aTpyJHEHHUS TpH AHAIUTUYECKUX OIepalusx, IepeHoce 3HAaHMM M yMEHUH Ha HOBBIE,
HECTaH/IAPTHBIC CHUTYaIlMHM, KOTOpPbIe OOYYAIOUIMICS MOXET WCHPAaBUTh TPH KOPPEKIHU
MpernojaBaTesieM.

«He 3auTeHo»:

He BpimonHeH onuH wiu Oosiee BUAOB yueOHOW pabOThI, MPEIyCMOTPEHHBIX Y4eOHBIM
wtanoM. OOydJaronuiics JEeMOHCTPUPYET HE3HAHHE TEOPETUYECKHX OCHOB MPEIMETa, OTCYTCTBUE
MIPAKTUYECKUX HABBIKOB, HE YMEET JeNlaTh apryMEHTHPOBAHHbBIE BBIBOJIbI M IPUBOUTH IPUMEPHI, HE
BJIaJIe€T TEPMUHAMH, TPOSBISET OTCYTCTBUE JIOTUYHOCTH W TOCJIEIOBATEIBHOCTH H3JIOKCHHS,
JieNaeT OIIMOKU, KOTOphle HE MOXET HCIPAaBUTh JaXKe MpPH KOPPEKIUHU IMpernojaBaTelieM,
OTKa3bIBaCTCS OTBEUATh Ha JOMOJHHUTEIbHBIC BOMPOCHI, JIOMYCKACT 3HAYUTEIIBHBIC OIIMOKH,
WCIBITHIBACT 3HAUUTENBHBIE 3aTPyIHEHUS MPU ONEPUPOBAHUHM 3HAHUSAMU U YMEHHUSMHU TPU UX
MEPEeHOCEe HAa HOBBIE CUTYAIUH.

7.2.2. Kputepuu olieHKH paboThl 00ydaromierocs: Ha 1abopaTOpPHBIX 3aHATHIX:

(bopmupoBanue kommerenimii — [1K-2, T1K-4)

«5» (OTIMYHO): BBINOJHEHBI BCE MPAKTUYECKUE 33JaHUSA, MPETyCMOTPEHHBIE
1a00paTOPHBIMU paboTamMH, OOYYAIOIIUICS YETKO M 0€3 OIMIMOOK OTBETHJI Ha BCE KOHTPOJBHBIE
BONPOCHI, TMPOSBUJI TBOPUYECKHM IMOAXOJI TIPU BHINOJHEHUH 3a/JlaHUH, CMOT BBIMIOJIHUTH
JIOTIOJTHUTEIIHBIC 3a/IaHHs.

«4» (Xopollo): BBIMOJHEHb BCE TMPAKTUYECKHWE 3aJaHusl, NPETyCMOTPEHHBIE
1abopaTOPHBIMU pabOTaMK, OOYUYAIOIIMICS ¢ KOPPEKTUPYIOIIMMHU 3aMEUYaHHUSIMHU NP0 aBaTels
OTBETUJI Ha BCE KOHTPOJIbHBIE BOMPOCHI, MPOSIBUJI TBOPUYECKUH MOIXO/ MPH BBHITOIHEHUH 3aJaHUIH,
CMOT YaCTUYIHO BBITIOJTHUTH JIOTIOJTHUTEIBHBIC 33 JaHUS.

«3» (yIOBJIETBOPUTENHHO): BBIMIOJHEHBI BCE MPAKTHYECKHE 3a/laHusl, MPEIyCMOTPEHHBIE
1a00paTOPHBIMU pabOTaMH, C 3aMEUaHUSIMHU TIPEToiaBaTelis; OOYyJarONIUHCS OTBETUJI Ha BCE
KOHTPOJIbHBIE BOMIPOCHI C 3aMEUaHUSIMU, TONOTHUTENbHBIE 3a/1aHHUs BBITIOJHEHBI C 3aMEUaHUsIMHU.

«2» (HeYIOBJIETBOPUTEIHBHO): OOYJAIOIINIICS HE BBITOJHUI WM BBIMOJIHUI HEMPABHIBHO
MPAaKTHYECKHUE 3a/JaHUs, IPEIYCMOTPEHHBIE T1a00paTOPHBIMHU paboTaMu, 00yJarOMIUHCS OTBETHI
Ha KOHTPOJIBHBIE BOMPOCHI C OIMMOKAMH WJIM HE OTBETHWJI Ha KOHTPOJBHBIC BOIPOCHI,
JOTIOTHUTEIIbHBIC 3a]JaHUSI BHITIOJIHEHBI HEBEPHO WUJIU HE BBHITIOIHEHBI.

7.2.3 KpuTepuu O1leHKH OTBETa Ha YK3aMEHE:

(bopmupoBanue kommerenimii — I1K-2, [TK-4)

«5» (OTIMYHO): BBITIOTHEHBI BCE MPAKTUYCCKHE 3a/JaHHs, OOYUAIOIIMICS YEeTKO W 0e3
OIIMOOK OTBETUJI Ha BCE KOHTPOJBbHBIE BOMPOCHI, TPOSBHUI TBOPUECKUH MOAXO]I TPH BHIMOJTHEHUN
3aJIaHui, CMOT BBITIOJTHUTE JIOTIOJTHUTEIILHBIC 3a/IaHus.

«4» (Xopomo): BBIMOJHEHB BCE MPAKTUYECKUE 3aJaHusi, OOy4aroluiics ¢
KOPPEKTUPYIOMIUMH 3aMEUaHUSAMHU TIPEIoaBaTeisi OTBETHJI HAa BCE KOHTPOJBHBIC BOIPOCHI,
MPOSBUII TBOPYECKHI TMMOAXOA TIPU BBIOJHEHUH 3a/JlaHUi, CMOT YacCTHYHO BBIMIOJHUTH
JIOTIOJTHUTEIIHLHBIC 3a/IaHMs.

«3» (yIOBIETBOPHUTENHHO): BBITIOJHEHBI BCE NpPAaKTHUECKUE 3aJaHUs, C 3aMEUaHUSIMU
npernoaBarens; OOyJaroIIMCS OTBETHJI HAa BCE KOHTPOJIBHBIE BONPOCHI C 3aMEUYaHHSIMH,
JOTIOTHUTEIIFHBIE 3a]JaHUsI BHIITOJIHEHBI C 3aMEYaHUSIMHU.

«2» (HEYIOBJIETBOPUTEIHHO): OOYYAIOIIMICS HE BBHITIOJHUI WM BBIOJTHII HETPABHIEHO
MPAKTHYECKHUE 3aJaHusl, 00yJaromuUics OTBETHUI Ha KOHTPOJIBHBIE BOIIPOCKHI C OIIMOKAMH WJIH He



OTBCTUJI Ha KOHTPOJIBHBIC BOIIPOCHI, AOMOJHUTCIBHBIC 3aJaHHs BBLIIIOJHCHBI HEBECPHO HJIUM HE

BBITIOJTHCHHI.

7.3 OueHoYHbIE CPeACTBA
7.3.1. Texymuii KOHTPOJIb

TGKYH_II/Iﬁ KOHTpPOJIb OCYHICCTBIIACTCA Ha aAYAUTOPHBIX 3aHATUAX B BHUAC 3alUTHI

naboparopHeix pabot. Jlaboparopnas paboTa — CpeICcTBO KOHTPOJISI YCBOCHHUS Y4eOHOTO
Marepuala TeMbI, pa3jelia WK pa3/ieioB TUCIUIUIMHBI, OPTaHU30BaHHOE KaK y4eOHOe 3aHsTHE
B BUAC ACMOHCTpPALMU IMOJIYYCHHBIX HABBIKOB MNpPU PCHICHUH IMOCTABJICHHLIX HNPAKTHYCCKHUX

3a1ad4.

HpI/IMepBI BOIIPOCOB K 3allIUTC J'Ia60paTOpHBIX pa60T, caadye 3adera, cJadu 3K3aMcEHa

(orienuBaembie komrereHun — [1K-2, [TK-4).

1.
2.

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Uro Takoe BHeapeHHbIe 3aBucuMocTu? Kak onu npumensitorcs? [lokaxkute Ha mpumepe.
Kak ocymectBisercs koHpurypupoBanue npuioxenus ASP.NET Core? IlpuBenute
HECKOJIbKO BAPUAHTOB

Kaxkue peanuzanuu DI xonTeiinepoB Bbl 3Haete Ha C#. Kakoit DI konTelinep siisieTcs
Ty4mum?

LINQ lazy loading, eager loading B uem pa3uuma?

C noMoIIbI0 KaKOTO KIFOYEBOTO CJIOBA OCYIIECTBISIETCS OIOKUPOBKA OJTHOBPEMEHHOTO
BBITNIOJTHEHUSI OIIPEJIETIEHHBIX YUYaCTKOB KO/1a HECKOJIbKUMHU IIOTOKaMu?

Kak ocymecrBisercs norupoanue B ASP.NET Core? Yrto Takoe ¢pabpuxa
JIOTUPOBAHUS?

s gero npumensiercs Results API? Kakue ero Boamosknoctu? IIpuBeaure npuMepsl.
Uro Takoe ayreHTudukamms ¢ mnomomibio JWT-TokeHOB? Pacckakute METOAMKY
npumenenus u peanuzauuio B ASP.NET Core?

Pacckaxure qmst  gero mpumensitotres  HttpContext.User, ClaimPrincipal u
Claimsldentity? Kak ux ucnonb3oBats? [IpuBeaure npumepsl.

Yro Takoe CORS u kpocc-nomennsie 3anpocbl? Kak nx oOpaboTka HacTpauBaThCs B
ASP.NET Core?

Uto takoe FASTAPI u uem oH oTiinuaercst oT npyrux Be6-ppeitmBopkoB Python?

Onumute pouecce coznanus RESTful API ¢ ucnonszoBanuem FASTAPIL

Yro Takoe BHenpeHue 3apucumocteit B FASTAPI u kak 310 peanu3zoBaHo?

Kak FASTAPI oGpaGaTbIBaeT MpoBEpKY 3ampoca U CepUan3aliio JaHHBIX?
KakoBbl paznuunbie criocoOb! nHTerpanuu 6a3el qJaHHbix ¢ FASTAPI?

Onummmre apxutekTypy Django.

Yro takoe mozenu B Django?

Uewm noBTOpHOE MCIIOJIb30BaHUE KoAa Django nmydiie, 4em y apyrux GpeimMBOpKoB?
Uto npoucxoaut, koraa Bed-cailt Django nmomydaet 3anpoc?

O6mwscuute cTpykrypy Django REST



