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HAIPABJICHUS TIOITOTOBKU
09.03.04 TIporpamMmmHast HHKEHEPHS
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YTBEPXIEHO

Ha 3acepanuu nHcTUTYyTa HUGPOBHIX TEXHOIOT UM

(mpotokou 3acenanus Ne 1 ot «05» centsiops 2025 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenp OCBOEHUS MUCHMIUIMHBI — ()OPMUpPOBaHHE Yy OOYYAIOUIMXCS 3HAHUH W YMEHHUU 110
IPOEKTUPOBAHUIO, pa3padOTKe, UHTETPALMH U COTIPOBOXKICHUIO MHTEIIEKTYaIbHBIX KOMIIOHEHTOB B
COCTaBE pa3IUYHbIX MPOTrPaMMHBIX CHCTEM (BKJIIOYas BCTpauBacMble, MOOUIIbHBIE, HACTOJbHBIE,

pacnpez[eneHHHe), C AKIICHTOM Ha apXHUTCKTYPHBIC ACIICKTbI 1 MCTOAbI HMHTCIPAlluN.

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

JIMCIMITIMHBI ¥ TPAKTUKK, HA OCBOCHUH KOTOPBIX Oa3upyeTcs AaHHas AUCHUILIHHA!
«MamunHHOe 00y4YeHHe U TITyOUHHBIA aHAJIN3 TaHHBIX».

I[I/ICI_[I/IHJII/IHBI W MIPAKTUKH, IJI1 KOTOPBIX OCBOCHUC I[aHHOﬁ JUCIUITIIMHBI HGO6XOI[I/IMO KakKk
MMpEaAICCTBYIOIICEC: «CucreMbl HCKYCCTBCHHOI'O HHTCJUICKTA», ((ApXI/ITeKTypa HH(bOpMaHHOHHBIX
CHUCTECM U MCTOJIbI UHTCIPpALlUN .

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs1

dDopmupyeMbie U
KOHTPOJINpYyeMble
KOMIeTeHIHH
(K01 1 HAUMEHOBAHUE)

HNuauxkaropsl
JOCTHKEHUS
KOMIIeTeHIUii
(Ko ¥ HAMMEHOBAHUE)

Inanupyemble pe3yJibTaThI
o0yueHust

[1K-5. Crnocoben
MIPOCKTHPOBATH
aApXUTEKTYpy
IPOrPaMMHOTO
obecreyeHus u
B3aNMOJICHCTBHE €TO
KOMIIOHEHTOB

[1K-5.1. 3HaeT OCHOBHEIE

3HaTh: apXUTEKTYPHBIE CTUIIN
(MOHOJIUT, MUKPOCEPBHCHI, CEPBUC-
OpPUEHTHPOBAHHAS APXUTEKTYPA).
YMeTh: aHAIU3UPOBATh

APXUTEKTYPHI

MPEUMYIIIECTBA U HEAOCTATKU
MIPOrPaMMHOTO

pPa3HBIX apXUTEKTYP.
obecrnieueHus

BrnaneTs: HaBbIKaMH aHAIIN3a

CYIIECTBYIOIINUX apXUTCKTYPHBIX

peLIeHu.

3HaTh: MaOIOHBI APXUTCKTYPHBIX
[TIK-5.2. Ymeer pelieHui.
MIPOEKTUPOBATH YMeTh: BEIOUpaTh B MPOSKTHPOBATH
ApPXUTEKTYPY apXHUTEKTYpPY, aJICKBATHYIO
MIPOrPaMMHOTO TpeOOBaHUSAM TIPOCKTA.

obecreyeHns U ONMUCHIBATh
B3aNMOJICHCTBHE €TO
KOMITOHEHTOB

BrnaneTs: HaBBIKAMU CO3IaHMS
apXI/ITeKTypHBIX ZII/IanaMM
(KOMIIOHEHTOB, pa3BEPTHIBAHMS,
MTOCJICIOBATEIILHOCTH ).

[1K-5.3. Brageer HaBBIKAMH
MIPOEKTUPOBAHUS
APXUTEKTYPBI
MIPOrPaMMHOTO
obecrieueHus

3HaTh: MPUHIIMIIBI
MacIITabupPyeMOCTH,
OTKa30yCTOMYMBOCTH U
0€30MacCHOCTH Ha apXUTEKTYPHOM
YpPOBHE.

VYmerts: npoextupoBath APl u
MIPOTOKOJIbI B3aUMOACHCTBHS MEXKILY
KOMITOHEHTaMH.

BrnaneTs: npakTHuecKuMu
HaBBbIKAMU IIPOEKTUPOBAHUS
CHCTEMBI C HCIIOJIb30BaHUEM




dopmupyeMbie U
KOHTPOJINpyeMble
KOMIIeTeHIIUH
(Kol 1 HAMEHOBAHUE)

HNuaukaTopsl
AOCTHKEHUSI
KOMIIeTeHIN i
(Koa 1 HAMMEHOBaHUE)

I[lnannpyemMble pe3y/ibTaThl
o0y4eHust

BBIOPAHHOTO apXUTEKTYPHOTO
CTHUJIS.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMbI TEKYLIET0

Bun HanMeHoBaHue TeM 3aHATHI HNurepakTus, KOHTPOJIsA
Moayab (pa3nen) " . Cemectp | O0beMm, u.| Bamabl
yueOHOoii padoThI (yueOHoii padoThI) q, (HauMeHOBaHHE
OLIEHOYHOT'0 CPeCTBA)
Mopyns 1. Tema 1. Knaccudukarus 6 2
DyH1aMeHTaTbHBIC ek 1 WHTEJUICKTYATBHBIX KOMIIOHCHTOB: B
[IPUHLOUAIIBI 1 CTaTUCTUYCCKUC, MaHII/IHHO'O6y‘IaeMBIC,
ApXUTEKTYpa cuMBoJIbHBIE TN -cCTEMBI
6 4 -
CP Tema 2. JKusHEeHHBIA TUKIT
WHTEJUIEKTYATBHOTO KOMITOHEHTA.
Tema 3. A m-| 8 4 -
CP ema 3. ApXHUTeKTypHbIe TaTTepHbI st M-
CUCTEM
Cp Tewma 4. Ipoektuposanue untepdericos MU- 6 4 -
KOMITIOHCHTOB.
P11 6 40 10 - OTueT 1o NpaKkTUIECKOn
POCKTHPOBAHHUE APXUTECKTYPbI Sore 1
CP WHTEJUIEKTYaIbHOTO0 KOMITOHEHTA C pabote
HCHoJib30BaHueM feature store
Moy 2. o 6 2 -
VIHKeHepHs TAHHbIX ek 2 Tema 5. [IpoextupoBanue data pipeline ms
s o0yueHust 1 HHpepeHca
MHTEIUICKTYaIbHBIX - - -
Y Tewma 6. Feature engineering & production: 6 4 -
KOMIIOHEHTOB Cp - .
online vs offline features
CP Tewma 7. PaboTta ¢ MOTOKOBBIMH JJAHHBIMU: 6 4 -
OKOHHBIE arperanuu, state management
Tewma 8. Data quality u MmoruTopuar npetica 6 4 -
CP

JaHHBIX. OnTuMu3anyst popMaToB TaHHBIX U

conuanunanuu nuna A vravimanianrran




DopMbI TEKYLIEr0

YCTpOMCTBa

Bun HaumeHoBaHue TeM 3aHATHI HNnuTepakTus, KOHTPOJIsI
Moayab (pa3nen) " . Cemectp | O0beMm, u.| Bamibl
yueOHOoii padoThI (yueOHoii padoThI) q, (HauMeHOBaHHE
OLICHOYHOT'0 CPeCTBA)
6 40 10 - OTueT o NpaKkTUIECKOn
CP [1P2. Pa3paboTka 1 onTUMH3AIHS MOICTH padore 2
mutst production-cpeapl
Momyns 3. Tema 9. OnTuMu3anus MoaeseH uIst 6 2 -
Ontumuzanus u Jlex 3 production: KBaHTOBaHHE, IPYHHHT,
[Pa3BCPTHIBAHUC TUCTUILISILIASA
6 6 -
CP Tema 10. Bm‘6op ¢peiimBOpKOB MH(pEpeHca:
ONNX Runtime, TensorRT, OpenVINO
Tewma 11. Edge Al: pasBepThiBaHue Ha 6 6 -
CP OrpaHUYEHHBIX ycTpoiicTBax. [ uOpuaHbIe
CXEMBI Pa3BepPTHIBAHMUS: YaCTh B O0JIake,
JacTh on-premise.
6 4 -
CP Tema 12. A /B-tecTupoBanue u
KaHapeeuHsble pa3BepThiBanus M-moneneit
6 24 10 OT4eT 1o NPaKTHYECKON
CP I1P3. Pa3paboTtka data pipeline ans pabote 3
o0y4eHus U uHpepeHca
6 22 10 - OT4er 1o MPaKTHYECKOH
[1P4. Peanu3zanus u TECTUPOBAHUE paGore 4
CP MHTEJUIEKTYaIbHOTO KOMIIOHEHTa 17151 edge-




DopMbI TEKYLIEr0

Bun HaumeHoBaHue TeM 3aHATHI HNnuTepakTus, KOHTPOJIsI
Moayab (pa3nen) " . Cemectp | O0beMm, u.| Bamibl
yueOHOoii padoThI (yueOHoii padoThI) q, (HauMeHOBaHHE
OLICHOYHOT'0 CPeCTBA)
Monyms 4. 6 4 —
Kauectso n CP Tema 13. TecTupoBaHUE UHTEIIEKTYATbHBIX
COTIPOBOKICHAC KOMITOHEHTOB: UNit, integration, stress-TecThI
6 4 -
CP Tewma 14. Monutopunr B production:
METpPUKH KadecTBa, latency, throughput
6 4 -
Tema 15. Ornanka M-KOMIIOHEHTOB:
CP HWHTEPHPETUPYEMOCTD, JIOTHPOBAHUE,
TPacCHUPOBKA
6 4 -
Tema 16. ABTOMaTH4ecKkoe nepeoOydeHue u
CP amarrranus Mozaesneit. Poiosku u disaster
recovery st U-cuctem.
6 30 10 - OTueT 1o NpaKkTUIECKOn
abote 5
CP [TP 5. MOHUTOPUHT U CONPOBOK/ICHHE P
WHTEJUICKTYaTbHOTO KOMITOHEHTA
6 30 10 OTueT 1o NpakTUIECKon
abote 6
CP I1P. 6 Pa3zpaboTka ruOpuaHOTO P
WHTEIUICKTYaIbHOrO0 KOMITOHEHTA
IMA [IpomexyTouHas aTTecTamnus 6 0,25 - -
KonTtpomns 3ager 6 3,75 40 WtoroBelii TeCT




DopMbI TEKYLIEr0

Bun HaumeHoBaHue TeM 3aHATHI HNnuTepakTus, KOHTPOJIsI
Moayab (pa3nen) " . Cemectp | O0beMm, u.| Bamibl
yueOHOoii padoThI (yueOHoii padoThI) q, (HauMeHOBaHHE
OLICHOYHOT'0 CPeCTBA)
Hroro: 252 100

Cxema pacyera HTOroBOro 0a/1J1a: 10 HAKONUTEJILHOMY PEHTHHIY
Texkyumuii pedTuHr + Pe3yapTaT UTOrOBOro TECTa U BCE JENUTCA Ha 2




5. O6pa3oBaTesibHbIE TEXHOJIOTHH
B pamkax y4eOHOro Kypca mpeayCMOTPEHBI CIeIyIOIIne 00pa30BaTeIbHbIC TEXHOJIOTHU:

TCXHOJIOT'MHU JUCTAaHIITMOHHOTI'O O6y‘leHI/I5[.

Jis ctyneHToB Bcex (GopM 0O0ydeHHs] MPEAYCMOTPEHO MOJMyYeHUE KOHCYJIbTAallMOHHON
nomoru. Ocoboe BHUMaHHE HEOOXOIUMO YAETUTh CaMOCTOSTEIILHOMY M3YUYE€HHI0 HOPMATHBHBIX
MCTOYHUKOB M PEKOMEH/I0BAaHHOM JIUTEPATYPHI.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIJIMHBI

6.1. PekoMeHIa1[UM 110 MOATOTOBKE K NPAKTHYECKUM 3aHATHAM
OO6yyaromumcst cieayer:

® [IpH MOATOTOBKE K MPAKTHYECKUM 3aHATHUSAM CIIEyeT 0053aTeNIbHO UCIIOIh30BATh HE
TOJIBKO JIKIUH, YUEOHYIO TUTEPATyPy, HO U JPYTHe UCTOUYHUKY;

e B HayaJle 3aHATUH 3a1aTh IIPENIOAABATENIO BOIIPOCHI 10 MATEpUaly, BEI3BaBLIEMY
3aTPYAHEHUS B €r0o IOHUMAaHUH U OCBOCHUU IIPU PELICHUU 33/1a4, 3aJaHHBIX JJIs
CaMOCTOSITEJIBHOTO PELICHUS;

® HAa 3aHATUM JOBOJUTH KAXKIYIO 3a7a4y JO OKOHYATEIbHOTO PELICHNUs,
JEMOHCTPUPOBATh IOHUMAHUE MPOBEICHHBIX PAaCUueTOB (AaHAINU30B, CUTYallUi), B
Cllydae 3aTpyJIHEHUI 00palaThCs K MpenoiaBareio.

[Ipy caMOCTOSATENBHOM pELIEHUHU 337au HYKHO OOOCHOBBIBATH KAXKIBIM ATall PEIICHMS,
HCXO0i U3 TEOPETUYECKUX MOJIOKEHUHM Kypca. Eciu CTyJeHT BUIUT HECKOJIbKO NMyTEW peuieHus
npo0IeMbl (3a7a4m), TO HY’)KHO CPaBHHUTB UX M BEIOpPATh caMblil pannoHanbHbIH. [Tone3no no Havana
BBIUMCJICHUIM COCTaBUTh KPATKHM IJIaH perieHus npooiemsl (3aaaun). Pemenne npodaeMHbIX 3a1a4
WIM IPUMEPOB CIIEYET U3J1araTh oApoOHO, BEIUMCIIEHUS PacoiaraTb B CTPOroM HOPSAKE, OTIEISSA
BCIIOMOTaTebHbIE BEIUMCIIEHUS OT OCHOBHBIX. PereHus mpu Heo0X0AUMOCTH HY>KHO COIPOBOX/1aTh
KOMMEHTapUsAMHU, CXEMaMH, YEPTEKaMU U PUCYHKAMHU.

Crnenyer NMOMHHUTH, YTO pELICHHE KaXJI0W y4eOHOW 3aha4yM JOJDKHO JIOBOJUTHCSA [0
OKOHYATEJIbHOTO JIOTHYECKOI'0 OTBETA, KOTOPOIro TpeOyeT YCIOBUE, U IO BO3MOKHOCTH C BBIBOJOM.
[Tonmy4eHHBIH OTBET cieqyeT MPOBEPUThH CIIOCOOAMH, BBITEKAIOLUIMMH U3 CYILIECTBA JaHHOMN 3aJlauu.
[Tone3Ho Taxke (€ciu BO3MOXKHO) pellaTh HECKOJBKMMH CIHOCOOAMM W CPAaBHUTH MOJIYUYEHHbBIE
pe3yibTarhl. PemieHue 3agay JaHHOTO TUNA HYXHO MPOJOJDKATH 10 MPHUOOPETEHUs TBEPIBIX
HAaBBIKOB B X PELLICHUHU.

6.2. PexomMeHnanmu 1o noAroToBKe K TECTHPOBAHHUIO 10 TeMaM Kypca

TecTel — 3TO BONPOCH! MM 3aJaHus, NPEIyCMaTPUBAIOIIAE KOHKPETHBIN, KPaTKUN, YETKUI
OTBET Ha UMEIOLINECS dTaJIOHbI OTBETOB.

[Tpu camocTOsATENBHON MOATOTOBKE K TECTUPOBAHUIO 00yUYarOIIUMCsi HEOOXOIUMO:

a) TOTOBSICh K TECTHUPOBAHUIO, MpopaboTaiiTe MHOOPMAIIMOHHBIA MaTepual Mo JUCIHILIIHHE.
[TpokoHCcynpTUPYITECH € MTpenoaBaTesieM 0 BOIPOCY BEIOOpa yueOHOM TUTepaTyphl;

0) 4eTKO BBISICHUTE BCE YCIOBHS TECTUPOBaHMA 3apaHee. Bbl JOKHBI 3HaTh, CKOJIBKO TECTOB
Bam Oyzaer npenioxkeHo, CKOJIbKO BPEMEHU OTBOAMTCS HA TECTUPOBAHUE, KAKOBA CUCTEMA OIICHKU
pe3ynbTaToOB U T.11.;

B) mpucTtymas K pa0oTe ¢ TecTaMH, BHUMATEJIbHO M [0 KOHIA IMPOUYTUTE BOIPOC U
npejularaeéMble BapHaHThl OTBETOB. BpiOepure mpaBuibHBIE (MX MOXET OBITh HeECKoJbKo). Ha
OTJIEIbHOM JIMCTKE OTBETOB BBHIMUIIKTE HU(PY Bompoca U OYKBBI, COOTBETCTBYIOLIUE MTPABHIIBHBIM
OTBETaM;

) B [IPOLIECCE PELICHMS JKeNaTeIbHO MPUMEHSITh HECKOJIBKO MOAXO0/I0B B PELICHUH 3a/laHusl.
OTO TO3BOJISIET MaKCUMAJIbHO THOKO ONEpUpOBaTh METOJAMU PEIICHUs, HaxXoHAs KaXIbld pa3
ONTHUMAJIbHBIN BapUaHT.

1) eciy Bel BcTpeTuinu upe3BpluaiiHO TpyAHBIN uid Bac Bonpoc, He TpaThTe MHOTO BPEMEHU
Ha Hero. [lepexonure k qpyrum tectam. BepHuTech kK TpyITHOMY BOIIPOCY B KOHIIE.



€) 00s3aTeNTIbHO OCTAaBbTE BPEMs Ul NMPOBEPKH OTBETOB, YTOOBI M30EKaTh MEXaHHMUECKUX
OLIMOOK.
TectupoBanue - MO3BONISET OLICHUTH 3HAHUE (DAKTUUECKOTO MaTepHalia, yMEHUE JTOTMYECKH
MBICIIUTB, CIIOCOOHOCTb K Pe(PIECKCUN U TBOPUECKHU MOAXOAUTh K PEIIEHHUIO IOCTABICHHOM 3a/1auH.
6.3. PexoMeHnianmuu 1o noAroToBKe K 3a4ery
[ToaroroBka K 3adery cHOCOOCTBYET 3aKpEIUICHHIO, YIIyOJEHHI0O UM OOOOILIEHMIO 3HaHU,
NOJIy4aeMbIX, B Mpolecce 00yueHus, a TaKkkKe MIPUMEHEHUIO UX K PEIICHHUIO MPAKTHYECKUX 3ajad.
['oTOBACH K 3aueTy, CTYINEHT JIMKBUIUPYET HMEIOIIMEcs NpoOeibl B 3HAHUAX, YIIyOJIser,
CHCTEMaTH3UPYET U YIOPSA0UMBACT CBOM 3HaHM. Ha 3auere oOydaronuiics AeMOHCTPUPYET TO, UTO
OH IIpuoOpen B npouecce 00yueHust 10 KOHKPETHOW yueOHOM JUCLUIUIMHE.
Heo0xoanMo opreHTHpOBaTh 00YYArOIIUXCS HA CHCTEMATUYECKYIO TIOJTOTOBKY K 3aHATHSIM B
TEYEHUE CEMEeCTpa, 4YTO IIO3BOJMT MCIOJIb30BaTh BpeMs HK3aMEHAllMOHHOM ceccuu s
CUCTEMAaTU3alUU 3HAHUM.

7. OnleHOYHBbIE CpeACTBa

7.1. IlacopT OLIEHOYHBIX CPEACTB

Cemect Kox koHTpOIMpYyeMoii KOMIIeTeHIM T HaumeHoBaHue
P (1M ee 4acTH) OILIEHOYHOI0 CPeICTBA
5 [1IK-5 Tecrossie 3aganus 1-300

Bompocsr k 3auery 1-60
OtyeTsl IO MpaKTHYECKUM pabotam 1-6

7.2. TunoBbIe 3aaHus WM HHBIC MaTepHaJbI, HEOﬁXOI[I/IMLIe AJIA TEKyHIEero KOHTPOJIst

7.2.1. TunoBble TECTOBbI€ MATEPHAJIBI
(naumenosanue oyeHouHo20 cpeocmsa)

Tunossle npuMepsl 3a1aHUi

Bompoc 1.

Kaxoii Tun uHTEIeKTyalbHbIX CUCTEM MCIOJIb3YET JOTHUECKHE MpaBuiIa U 0a3bl 3HAHUN
JUISl IPUHATHUS pELICHUN?

A) Cratucrtuueckue

B) MamunHo0-00y4aemblie

C) CumBOIBHBIC

D) HeiipocereBbie

Bomnpoc 2.

Kaxoit aTan >kxu3HEHHOTO ITUKJIa HHTEUIEKTYaThbHOTO KOMIIOHEHTAa BKIIFOYAeT cOOp
TpeOOBaHUH U OlpeielleHne METPUK KauecTBa?

A) OOyuenue moaenu

B) Unes u mpoekTupoBaHue

C) MonuTtopuHr

D) Ponn6ak

Bompoc 3.

Kakoii apXuTekTypHbIil maTTepH 00ecreyrBaeT MociIeJoBaTeNbHYI0 00pabOTKy JaHHBIX
yepes 3Tanbl: U3BJIeueHne — TpaHchopmars — oOyueHue?

A) Event-driven

B) Pipeline-apxutekrypa



C) Mononut
D) Serverless

Bomnpoc 4.

Kakoii KOMITIOHEHT CITYKHUT HEHTPATU30BaHHBIM XPAaHUIUIIEM IPU3HAKOB JUII OOyUeHUs U
nHpepenca?

A) Model registry

B) Feature store

C) Data lake

D) API gateway

Bomnpoc 5.

Kakoii crienmanu3npoBaHHBIN cepBep HCIONIb3yeTcs A pa3BEpThiBaHms Monenel PyTorch
B production?

A) TensorFlow Serving

B) TorchServe

C) ONNX Runtime

D) Flask

Bomnpoc 6.

Yro obecnieunBaeT K3MIMpoBaHue NpeankToB B M -cucreme?
A) YBenuyeHue TOYHOCTH MOJENN

B) Cumxenue latency npu noBTOPHBIX 3a1Ipocax

C) ABTomaruueckoe rnepeodyueHue

D) Bepcuonupoanue API

Bomnpoc 7.

Kakoii npuHIMI SBIsSETCS KIOYEBBIM MPU MPOSKTHPOBAHUU KOHTpAKTa AaHHbIX g UU-
KOMITOHEHTOB?

A) V3menenne gpopmara oTBETa MPHU Kaxa0M OOHOBICHUU

B) IMonnepxka oOpaTHON COBMECTUMOCTH

C) Otka3 oT TUMH3aIuN JaHHBIX

D) Ucnonb3oBanue Tonbko XML

Bormpoc 8.

Kaxkoit koMmoHeHT pipeline oTBeyaeT 3a MOArOTOBKY aHHBIX st HH(pepeHca B real-time?
A) Batch processor

B) Online feature pipeline

C) Model trainer

D) Dashboard

Bompoc 9.

UYem otnnyatotcs offline-mpusnaku ot online-npu3HakoB?

A) Offline-mpu3Haku pacCUUTHIBAIOTCS B pealbHOM BPEMEHU

B) Online-npu3naku TpeOyOT HCTOPUYECKUX JAHHBIX 3a TOJ

C) Offline-nmpu3Haku pacCUMTHIBAIOTCS 3apaHee HAa NCTOPUYECKUX JaHHBIX
D) Online-npu3naku He UCHoONb3yrOTCs B production

Bormpoc 10.

Kaxkoii moAXoa UCIOJIB3YCTCA AJId arperaiiiu MMOTOKOBLIX JAHHBIX 3a MOCJICIHUC 5 MI/IHyT()
A) Full-history aggregation

B) Sliding window aggregation



C) Static snapshot
D) Batch processing

Kpurepun oueHKH 3a IPONCHHBIN TECT!
e 100 GaynnoB BbICTaBISETCS OOyYaIOLIEMYCS, €CIM OH OTBETHJI MPaBUJIBHO Ha BCE BOMPOCHI
panIoMHOI BEIOOPKH 30 TECTOBBIX 3aaHMIA,
e 0-99 6amioB BeIcTaBisieTCss 00yUYarOIEMyCsl B 3aBUCUMOCTH OT KOJIMYECTBA BEPHBIX OTBETOB
Ha BOIIPOCHI paH1I0MHOM BBIOOPKH 30 TECTOBBIX 3aaHUA.

7.2.2. IlIpuMep NpaKTHYECKO# Pad0ThI

IIpakTuyeckass padora Nel: IIpoekTHpoBaHHEe APXUTEKTYPbl HHTEIEKTYaJbHOIO
KOMIIOHEHTA ¢ HcnoJh30BanueM feature store

Heab: OCBOWTH MPOCKTHPOBAHUE APXHMTEKTYphl WHTEIUICEKTYaJbHOTO  KOMIIOHEHTa C
ucrnoiib30BanueM feature store v CrieMATU3UPOBAHHBIX CEPBEPOB MOJICIICH.

3ananne:

CrpoeKTHpoBaTh apXUTEKTypy CHUCTEMbl PEKOMEHIALMNH KOHTEHTA, IJe MHTEJIEKTYyaJlbHbINA
KOMITOHEHT JIOJKEH:

1. OOGHOBIIATH pEKOMEHJAIIUY B PEAIbHOM BPEMEHHU

2. O6pabatsiBath 1000+ 3anpoCcOB B CEKYHAY

3. Ucnonb3o0BaTh HH(OpMAIIHIO O IOBEACHUH M0JIb30BaTENs 3a MocieaHue 24 yaca

4. PaboTtath Kak B 00JIaYHOM, TaK U B JIOKaJIbHONU UHPPACTPYKTYpE

XoJ BbINOJTHEHHUA

1. Ananus TpeOOBaHUA:
- Onpenienute BXOJHbBIE JaHHBIE: HCTOPHSI IPOCMOTPOB, IeMorpadus MoIb30BaTENs, METalaHHbIE
KOHTEHTa
- OnpenienuTe BBIXOJHBIE JaHHBIE: TON-10 peKkoMeHaanuii ¢ BEpOATHOCTSIMU
- YcranoBure TpeboBaHus K 3anepxkke: < 100 mc Ha 3anpoc

2. [IpoexkTupoBaHNe apXUTEKTYPHI:
- BeiOepute naTTepH: oHIaH-00y4YeHHUE VS OHJIAH-UH(DEepeHe
- Cnpoextupyiite feature store: kakvue mpu3HaKu OyAYT BRIYUCIATHCS OHJIAWH, Kakue odiaiiH
- OnpeaenuTe KOMIOHEHTHI:
* Feature pipeline (odmaifH u oHnaiiH)
* Feature store (Feast nuimu coOCTBEeHHBIN)
* Mopaenbubiit cepBep (TorchServe, TensorFlow Serving unm co6cTBeHHBIH)
* Kommpyromwuii cioit (Redis)
* MOHUTOpPUHTOBAsI CUCTEMA

3. Pa3pabotka auarpamm:
- JlnarpaMma mocie0BaTeIbHOCTH IS IIpoLiecca PeKOMEH IAINN
- lnarpamma pa3BepThIBaHUS C YKa3aHHUEM PECYpPCOB



- CxeMa IOTOKOB AAaHHBIX MCXKAY KOMIIOHCHTAMU

4. OueHKa TeXHOJIOTHi:
- CpaBHUTE 2 OAX0/1a: MOHOJHUTHBIN CEPBUC VS MUKPOCEPBHUCHI
- BeiGepure GppeiiMBOpKY 17151 MOAETHHOTO CEpBEpa
- Onenute HEOOXOANMBIE BEIYMCIUTEIBHBIC PECYPCHI

5. 3anoiaHUTe OTYET, BKIIOYAIOIINHI CIEAYIONIYIO CTPYKTYPY:

- HazBanue paboTbl

- llens paboThI

- lmarpaMmbl apXUTEKTYPBI
- TaGnuma cpaBHEHUS TEXHOJIOTUIA
- BeiBobI 1 060CHOBaHME BEIOOpA apXUTEKTYPHI

TpeGoBanus k opopMiIeHUIO
OTueT 10JKEH cofiep KaTh NOApoOHOE onucaHue (BKIoyYas wunoctpauun). OTuér no
IPAKTUYECKOMY 3aHITHIO BBIIIOJIHSETCA HA cTpaHuIax Gopmara A4 B 3J1€KTPOHHOM BU/IE.
ITpu opopmieHnn oTyéra UCIONIB3YyeTCs CKBO3HAS HyMepalysl CTPaHUL], CYMTasi TUTYJIbHBIN JIUCT
nepBoi crpanuneii. Homep crpaHuibl Ha TUTYJIBHOM JIMCTE HE cTaBuTCs. Homepa cTpaHuisl
CTaBSATCS 110 LEHTPY BBEPXY.
[Tpu opopmnennn otuéra coOIIOAATH CIEAYIOMINE TPEOOBAHUS:

e Jlns 3ar0JIOBKOB: MOJIYKUPHBIM IpudT, 14 0T, IEeHTPUPOBAHHBIM.

e ]Iy OCHOBHOT'O TE€KCTA: HEXKUPHBINA MIPUPT, 14 1T, BBIpaBHUBAHUE 110 LIUPUHE.

e Bo Bcex ciyuasx tum mpudra — Times New Roman, orctyn a63ana 1.25 cM, noiayTopHBIi

MEX1yCTPOUHBIN HHTEPBAJL.
e Ilons: neBoe — 2 cM, IpaBo€, BEpXHEE U HUXKHEE — 1 cM.

IIpouenypa oueHuBaHUs
OreHka BHIMOTHEHHON MPAKTUYECKON paOOThI MPOBOAUTCS MO CIEAYIOIUM KPUTEPHUSIM:
1. Hamwuuue Bceit cymiecTBeHHON HHGOpMaIu 1o padbore

Nogakown

TO4YHOCTP M MOJIHOTA MPEIOCTABISEMBIX CBEICHUI

HenporusopeunBocTs npuBoAMMOil HHpOpMau

[TpaBUIBLHOCTH MHTEPIPETAINI 1 BHIBOIOB, KOTOPBIE C/IeJaHbl IO pe3yIbTaTaM paOdoThI
CreneHb JOCTHKEHUS 00Y4aIOIMMCSI TTOCTABIICHHOMN 1ETH

O060CHOBaHHOCTH TPUMEHSEMOTO PEIICHHUS

['pamMoTHOCTH (COnEpKaTENbHAS ) UCTIONB3YEMBIX (DOPMYITUPOBOK

Kpurepun oneHk# 3a 0TYETHI O MPAKTUUYECKUM paboTaMm:

DopMBbI TEKYLLET0

Kpurtepuu u HOpMbI OLlEHKH

KOHTPOJIst

Ortuer 1o 10 Oam10B — 3amaHMe€e BBIITOJIHEHO B IIOJTHOM 00BEME 03 3aMedaHuil
MPaKTUYECKOMN 8 6ayToB — 3a7]aHUE BBITIOJHEHO B TTOJIHOM 00BEME, TPUCYTCTBYIOT
pabore 1 3aMeYaHUs

6 0aIoB — 3a7aHKe BEITTOJHEHO B 006éMe 70%, 3aMedyaHmii HET.

5 6annoB — 3a7aHKe BBHIIOTHEHO B 00bEMe 70%, MPUCYTCTBYIOT
3aMEYaHusl.

4 Gamta — 3ajaHue BBIIOJHEHO B 00béMe 50%, 3aMeuaHuii HeT.

3 6auta — 3a7jaHKe BBITOJIHEHO B 00bEéMe 50%, IpUCYTCTBYIOT 3aMEUaHusl.
2 Oaiuta - 3aJaHue BBIIOIHEHO B 00bEMe MeHee 50%, 3aMeyaHuii HeT.




1 6ann — 3aaHKe BHIOIHEHO B 00bEMe MeHee 50%, MpUCYTCTBYIOT
3aMevaHusl.
0 6as10B — 3a71aHUE HE BBINOJIHEHO.

OTueTsl 1o 15 Gaiu10B — 3a1aHMeE BBIIIOJIHEHO B IIOJIHOM 00BEME 0€3 3aMeuaHuit
MPAKTUYCCKHM 11 GaytoB — 3a/JaHUE BBITOJIHEHO B MOJHOM 00BEME, TPUCYTCTBYIOT
pabortam 2-6 3aMEeYaHMs

8 0aoB — 3a7aHKe BBINOJHEHO B 00bEMe 70%, 3amMeuaHuii HET.

6 6ayu10B — 3a1aHKE BHIOJIHEHO B 00bEMe 70%, MPUCYTCTBYIOT
3aMeuaHusl.

5 Oaina — 3aJaHKe BRIIOJIHEHO B 00bEMe 50%, 3aMeuyaHuii HET.

4 Ganta — 3aJaHKe BBINOJIHEHO B 00bEMe 50%, MPUCYTCTBYIOT 3aMEYaHusl.
3 Oaia - 3aJaHKe BRIIOJHEHO B 00bEMe MeHee 50%, 3aMeuaHuii HeT.

1 Gasut — 3a1aHKe BHIMOJIHEHO B 00bEMe MeHee 50%, MPUCYTCTBYIOT
3aMeYaHMs.

0 OamIoB — 3a/1aHK€ HE BBIIIOJIHEHO.

Otyer o 20 6a/m10oB — 3a/1aHUE BBIIOJIHEHO B TIOJTHOM 00BEME 0e3 3amMeuaHuit
MPaKTUYECKOM 16 GanToB — 3a/JaHUE BBITOJIHEHO B TIOJTHOM 00BEME, TPUCYTCTBYIOT
pabote 6 3aMeYaHUs

13 Gau1oB — 3a7aHK€ BBINOJHEHO B 006éMe 70%, 3aMeuaHuii HET.

10 6annoB — 3agaHue BbINOJIHEHO B 00bEéMe 70%, IPUCYTCTBYIOT
3aMeyaHusl.

7 Gaita — 3ajaHue BBITOIHEHO B 00bEéMe 50%, 3aMeuaHui HeT.

5 6asuta — 3a7jaHKe BBINOJIHEHO B 00bEéMe 50%, MpUCYTCTBYIOT 3aMEYaHusl.
3 Gasuta - 3aJ1laHKE BBINOJIHEHO B 00bEMe MeHee 50%, 3aMedaHuil HeT.

1 Gann — 3ajaHue BBIIIOJIHEHO B 00bEMe MeHee 50%, MpUCyTCTBYIOT
3aMevaHusl.

0 0asI0B — 3a7aHe HE BBIIIOIHEHO.

7.3. OnleHOYHbBIE CPeACTBA A NPOMEKYTOYHOI aTTeCTALIMU 110 UTOIaM OCBOEHHS

AUCIHUITINHbI

7.3.1. Bonnpochbl K IPOMeKYTOYHOI aTTeCTANNH

Cemectp 5
Ne Bonpocsl k 3auery

1. JlaiiTe onpesieNeHle «MHTEIIEKTYaIbHOTO KOMIIOHEHTa» MIPOrpaMMHON cucTeMbl. YeM
OH OTJIMYAETCSI OT OOBIYHOTO MPOTPAMMHOTO MOJTYJIs?

2. Ha3zoBute u oxapakTepu3yiTe TpH OCHOBHBIX KJIACCa HHTEIUIEKTYaJbHBIX KOMIIOHEHTOB
10 TUITY UCIIOJIB3YEMBbIX MOJIEIICH.

3. Onuumre KI04eBbIe ITalbl )KU3HEHHOTO IIMKJIA MHTEJIEKTYaIbHOTO KOMIIOHEHTa
(MLOps-mmkin).

4. B yem pazHuIla MeXAYy apXUTEKTYpHBIMH MaTTepHaMH «00ydeHue-cepBucy (Training-
Serving) u «cepBuc-ooyuenue» (Serving-Training)?

S. Uro takoe Feature Store? Kakue mpobiemsl OH perraer 1 Kak MHTETpUPYeTCs B
APXUTEKTYPY?

6. Onumute nattepH «Model Servery (manpumep, TorchServe). Kakosl ero
IPEUMYIIECTBA U HEJJOCTATKH?




Bonpocsl k 3a4ety

Jlnst gero B apxutexrype MM -cuctemel HCOIb3yeTes: K3MNUPOBAaHUE IIPEACKa3aHUM
(prediction caching)? [IpuBenure npumMep crieHapws.

8. UYro Takoe «KOHTPAKT JaHHBIX» (data contract) At HHTEIUIEKTYyaTbHOTO KOMIIOHEHTA U
MOYeMy OH BayKE€H?

9. OOmbsicHuTe pUHIHI «0OpaTHOM coBMecTuMocTi» (backward compatibility) API
MoJiesibHOro cepauca. Kak ero obecieunts?

10. CpaBHHTE MUKPOCEPBUCHYIO 1 MOHOJIUTHYIO apXUTEKTYPbI JUIS pPa3BEPThIBAHUS
MHTEJUIEKTYaJIbHbIX KOMIOHEHTOB. [IIIFOCHl 1 MUHYCBI Ka)KA0T'0 MOAX0/1A.

11. UYro Takoe «oHimaiH-pu3Hakm» (online features) u «odumaiin-npuznakn» (offline
features)? [IpuBenure mpuMepsl.

12. Kak apxuTeKkTypa cHCTeMBbI BiHsIET Ha BEIOOp MKy batch-undepencom u real-time-
uHpepeHcom?

13. Onummure ponb API-mo3a (API Gateway) B cucteme ¢ HECKOJIBKUMU
MHTEIJUICKTYaJIbHBIMI KOMIIOHEHTAMH.

14, Uro Takoe «cucTteMa yrpaBieHHs dKkcriepuMeHTHpoBaHuem» (Experimentation
Platform) u 3auem ona HyxHa?

15. KakoBbl OCHOBHBIE PUCKH MPHU POEKTUPOBAHUU apXUTEKTYphI cucteMsl ¢ M-
KoMmnoHeHTamMu? (TeXHUYEeCKUi JOJT, CBI3HOCTD, CIIOKHOCTh OTJIAJIKH).

16. Onumure THIOBOM MaimiaitH moAroToBku AaHHbIX (data pipeline) mis o0ydueHus
Mozesn. KirroueBsle sTansl.

17. B uem paznuna mexay maimnaiiHom s o0ydenus (training pipeline) u nainnaitnom
s uHdepenca (inference pipeline)?

18. Uro Takoe «apeiid nanubix» (data drift) u «xoHuenTtyansHbIi qperidy» (concept drift)?
Kak ux MOXHO I€TEeKTHPOBATH?

19. Ji1g 4ero Hy)XHa «BEPCUOHHOCTH JaHHBIX» (data versioning)? Kakue HHCTpyMEHTHI 1715
9TOTO UCHOJIB3YIOTCA?

20. OO0bscHUTE OHATHE «OKOHHBIE arperauumn» (windowed aggregations) B KOHTEKCTE
paloThl ¢ TOTOKOBBIMM JaHHbIMU uist M.

21. Urto Takoe «state management» B TOTOKOBOW 00pabOTKe U TTOYEMY 3TO BaXKHO IS
pacueTa NpU3HAKOB B PEaTbHOM BpEeMEHU?

22. Onumure cTpaternu 00padbOTKU MPOIMYIIEHHBIX 3HaUeHUH (missing values) B
production-maiinaiiHe, a He TOJIBKO Ha JTalle TPEHUPOBKH.

23. Kaxue metpuku «kaudectBa 1aHHbIX» (data quality) Hy’)kHO MOHUTOPUTH B production?
(3anonHEeHHOCTh, pacnpeieleHne, aHOMAJINN).

24, CpaBHuTte QopmaThl XpaHEHUS TaHHBIX A1 3¢ dekTuBHON padoThl M -nalinnaiiHoB:
Parquet vs Avro vs TFRecord. Kpurepuu BeiGopa.

25. Jliig yero ucnonb3yercs nHCTpymMeHT Tumna Apache Airflow B kontekcre MLOps?
ITpusenure npumep DAG s nepeoOyyeHHst MOJIEIH.

26. Kak oprannzoBath 3()(hekTHBHYIO paboTy ¢ KaTeropualbHbBIMU MPU3HAKAMU C OOJIBIIUM
YHUCJIOM YHUKAJIBHBIX 3HAYEHUN B PEATBHOM BpEMEHHU?

27. Kakue orpanndeHus CymecTByIOT pU pa3BEPTHIBAHUM HelpoceTeil B serverless-
OKpYKE€HUH?

28. Uro Takoe «IpeKOMITbIOTUHT MPU3HAKOB» (feature precomputation) u Korjaa oH
npuMeHsiercs?

29. Onuiure npodiaeMbl U pelieHus pu padoTe ¢ «HeypaBHOBELIeHHbIMIY (imbalanced)
JTAHHBIMH B YCJIOBUSIX HEMPEPHIBHOTO TIOTOKA.

30. Kak obecrieunTh KOHCUCTEHTHOCTh BHIYMCIICHUS OHUX U TeX jK€ MPU3HAKOB Ha ATarax
oOy4eHust u uapepenca?

31. [lepeuncnnre 1 KpaTKO 0XapaKTePU3yHTe OCHOBHBIE METO/IbI ONTHMU3ALIUN

HEHPOHHBIX CeTel /Ui MpoJakiieHa (KBAaHTOBaHUE, IPYHUHT, TUCTHILISINUSA).




Bonpocsl k 3a4ety

32. UYro maet konBepramus Mosenu B popmar ONNX? Kakue npenmyiiectsa u
OorpaHuy4eHus1?

33. Cpasuute ¢perimBopku as uadepenca: TensorFlow Serving vs TorchServe vs Triton
Inference Server.

34. UYro takoe «Edge Al»? Kakue cnenmduueckue TpeOOBaHUS M OTpaHUYCHUS
HaKJaJbIBaeT edge-cpeia Ha UHTEIJICKTyalIbHbI KOMIOHEHT?

35. Onwummre NoaX0Abl K pa3BEepTHIBAHUIO MOJIENICH Ha PeCypCcO-0rpaHuIeHHBIX
ycTporicTBax (MoOunbHbIe Tenedonsl, [0T-gaTaukn).

36. UYro takoe «rubpuanoe passepreiBanue» (hybrid deployment)? IlpuBeaure npumep
apXUTEKTYpPHI (4acTh B 00OJIake, yacTh Ha edge).

37. Jy1s1 4ero HyKHBI «KaHapeeuHbIe pa3BepThIBaHU» (canary deployments) u A/B-
TecTUpoBaHue Mozesei? Kak ux oprannzoBarb?

38. Kakoii ctparerun «cuHero-3enenoro» (blue-green) pasBepTbiBaHus CleqyeT
PUICPKUBATHCS JIJIs1 MOJICTIBHOTO cepBrca’

39. Urto Takoe «xoi0HbIN cTapT» (cold start) Mogenu u kKak MUHUMHU3UPOBATh €0 BIUSHUC
Ha T0JIb30BaTEJIbCKUI ONBIT?

40. Kak nuHamMuyecku 3arpykath HOBbIE BepcuH Mojeneil 6e3 octaHoBkH cepBuca (hot-
swapping)?

41. Onummure Iporecc U MHCTPYMEHTHI JIsl IPOBEJCHUS HArPY304HOTO (stress)
TeCTUpOBaHus MojiebHOro API.

42. Kak BriOpath ontumaneHsiii pazmep uncranca (CPU/GPU, namsats) nist
pa3BepTHIBAHUS MOJICIIFHOTO CEPBHCA HA OCHOBE METPUK HATPYy3KH?

43. B yem ocoGennoctu pa3sepTbiBanus pekyppeHTHbIX (RNN) u TpanchopMepHbIX
MoJIesIel ¢ OOJIBITUM KOHTEKCTOM C TOYKHU 3PEHHUs TOTPEOJICHUS aMsITH?

44, Urto Takoe «rHpepeHc-cepBep ¢ MOAAEPKKOH anmnapaTHoro yckopenus» (GPU, TPU,
NPU)? Kak ero HacTpouTh?

45. Kaxk opranuzoBats 3¢ dextrBHOE OaTunpoBanue (batching) BXoAsImuUX 3ampocoB st
yBenuueHus throughput MmonensHoro cepsuca?

46. Kakwue BuapI TeCTHpOBaHUS HEOOXOIUMO IPOBOIUTH IS MHTEIUIEKTYaTbHOTO
komnoHeHTa? (Unit, integration, Harpy304Hoe, TECThl Ha KOPPEKTHOCTh MPEICKAa3aHU ).

47. Urto Takoe «monens-0eitznaiiny» (baseline model) u 3auem oHa HY>XKHa B MpoIecce
MOHMTOpPHHTra?

48. Kak pa3zpaborats meaningful unit-tectsl ans GyHKIUH, coAepxKalieid MallIMHHOE
oOyueHue?

49, Kaxue metpuku, noMmumo accuracy/precision/recall, Hy>xHo oTcnexuBats B production
JUIs OIIeHKHU Ou3Hec-3(ekTuBHOCTH Moenn?

50. Onumure TpUHLIKI pabOThl M HACTPOMKHU ajlepTUHTa AJis OOHapyX eHHs Ipeiida
JAHHBIX WU MaJIeHUs Ka4eCTBa MOJEIIH.

51. Kak oprannsoBaTh LIeHTpalIn30BaHHOE JIorupoBaHue (structured logging) nist oTiaaKu
nH(pepeHca B pacnpesiesieHHo cucreme?

52. UYro Takoe «TpaccupoBKa 3arpoca» (request tracing) B kouTekcte M-mukpocepBrcoB
Y KaKhe MHCTPYMEHTHI JJIsl 3TOT0 MCmnosb3oBaTh (Jaeger, OpenTelemetry)?

53. Kak mpoBoauts otiaaxy (debugging) npeackazanuii Mojienu B npojaakiiene? MeTo bl
«o00psacHuMocTH» (XAl) B peasbHOM BpeMEHH.

54, Onuumre cTpaTeruy aBTOMAaTHYECKOTO IepeodydeHus (retraining) MoJenu: o
pacnucaHuio, 1o TPUITEpy, continuous learning.

55. UYro takoe «shadow deployment» (TeHeBOI peXxUM) MOJIEIH U IS KaKUX Iesieil OH
HCTOJIb3yeTCs?

56. Kak peanmzoBarh MmexaHu3M ObIcTporo otkara (rollback) k mpensinymeit Bepcun

MOJICJIH B ciiydae rnpooiem?
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o7. Uro momkHO BXOIUTh B «uek-nmuct» (checklist) mepen BeikaTkoi HOBOI Bepcun
MHTEJUICKTYaJIbHOTO KOMIIOHEHTA B IPOJAKIICH?

58. Kak onieHnBaTh 1 MUHIMU3HPOBATH «YTJIEPOAHBIN cieny (carbon footprint) ot paboTs
BBIYHCIIMTENLHO TsDKeabIX M -KkoMITOHEHTOB?

59. Kakue 3Tn4yeckue pucky U acmeKThl OTBETCTBEHHOCTH (accountability) BO3HHKAIOT IpH
conpoBoxxaeHun MM-cucrtemsl, BIUSIOMIEH HA pEeIICHUS ?

60. Pazpaboraiite mpumep SLA (Service Level Agreement) 11t MOJeTBHOTO CepBuUCa,
BKJIFOYAsl METPHKH JIOCTYITHOCTH, 3aJICP’KKU M Ka4eCTBa MPECKa3aHuu.

IIpouenypa oneHuBaHUs

Bormpock! peocTaBisioTes 00yJaronMes 10 9K3aMEHAMOHHONW CeCCUH.

7.3.2. Kputepuu u HOpMbI OLIEHKH

dopma
NPOBECHUSA
NPOMEKYTOYHOM
aTTecTanuu

Cemectp

Kpurtepuu u HOPpMbI OLIEHKH

5) 3auer (10
HaKOIUTEIILHOMY
pEUTHHTY)

«3a4YTCHO»

peiituHTOBBIN 621t 55-100

«HEC 3a4YTCHO»

peiituHroBBIN Oamt 0-54




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuk, yueoHoe

KoauuecTBo B
HAY4YHOI

Ne nocooue, y4eoHO-
w/n ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) MeToHuecKoe mocobHe, T'ox m3panus ouoaunortexe /
OpPAKTHEYM, Ap.) HaumeHoBanue
IbC
1. Anmuna M. JI. ApXUTeKTypa NpUIOKEHUN 1
JTaHHBIX [DIIEKTPOHHBIN pecypc] : yueOHoe SEC
Anmmaa M. J1L noco6ue / M. JI. Aammmna. — M. : MUPDA — yaeOHoe Tmocooue 2025 Jlatby
Poccuiickuii TeXHONOTHYECKUI YHUBEPCUTET,
2024.
2. TectupoBaHue 1 KOHTPOJIb KauecTBa
IPOrPaMMHOTO OOeCIIeueHUs : yaeOHOe
noco6ue / E. JI. Typueukas, A. B.
Arpanosckuii, A. A. CennoB. — CaHKT- SEC
Typuenxas, E. JI. [TerepOypr : 'YAII, 2023. — 118 ¢. — ISBN yuebHoe rnocobue 2023
078-5-8088-1891-0. — Texcr : anexTpoHHE // «lanp»
Jlanb : 57eKTPOHHO-OMOIMOTEYHAs cUcTeMa. —
URL.: https://e.lanbook.com/book/461498 (nara
oOpamenus: 28.11.2025)
3. HckyccrBennslil nHTeIeKT. IHHOBAaTHKA :
yaeOHoe mocobue / FO. A. Antoxuna, M. JI.
FO. A. Anroxuma, M. JL. Kpnuesckui, 0. A. MapteiHoBa, A. A.
[ —— oW} OBopenko. — Cankr-IlerepOypr : ['VAII, SEC
’ 2023. — 320 c. — ISBN 978-5-8088-1830- yaeOHoe Tmocooue 2023
MaptsiHOBa, A. A. «Jlanp»

OBOJIEHKO

9. — TekcT : a1eKTpoHHbI // JIaHb :
AJIEKTPOHHO-0MOmMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/341003 (nara
obpamenus: 28.11.2025).

8.2. lonoiHMTE/ILHAS JIUTEPATYPaA




Tun (yuyeOHHUK, yueOHOe

KoaunuecTBo B
HAY4YHOMH

Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEIH 3aryiiaBue (3aroJI0BoK) T'on u3nanus oubamnorexe /
n/n MeToauYecKoe mocoomue,
HanmenoBanme
NMPAKTHUKYM, JIP.) 3EC
1. Mapan, M. M. IIporpamMmMmHasi UHXEHEPHUS :

YuebHoe mocobue it By30B / M. M.

Mapan. — 3-e u3f., ctep. — CaHKT-

[TeTepOypr : Jlans, 2022. — 196 ¢. — ISBN SEC

Mapan, M. M. 978-5-8114-9323-4. — Tekcr : Y4eOHoe nmocodue 2022
o «JIaHb»

AIIEKTPOHHBIH // JIaHb : 3IeKTPOHHO-

6ubnnoreunas cucrema. — URL:

https://e.lanbook.com/book/189470 (nata

obpamenus: 28.11.2025).

2. Pomanos, E. JI. [IporpammHasl nHxeHepus :

yuebHoe nocobue / E. JI. PomanoB. —

Hosocubupck : HI'TY, 2017. — 395 ¢. —

ISBN 978-5-7782-3455-0. — TexkcT : 3BC

Powaios, E. JI. AJIEKTPOHHBIHN // JIaHb : 3IEKTPOHHO- yuebnoe nocobue 2017 «IPRbooks»

oubanoreunas cucrema. — URL:
https://e.lanbook.com/book/118221 (nara
oOpamenus: 28.11.2025).




8.3. Ilepeuens npogeccCHOHAIBHBIX 023 JaHHBIX M HMH(POPMALMOHHBIX CHIPABOYHBIX
cucTeM

Ne
nn

HaunmenoBanue

Cceblika

1

Springer Nature
KOJIJICKIIHSI )KYPHAJIOB)

(ITomHOTEKCTOBAS

https://www.springernature.com/qgp/products

Springer eBooks

Springer Nature)

(ITornoTexcroBas
KOJUICKIUS JIEKTPOHHBIX KHUT U3/1aT€bCTBA

https://link.springer.com/

3 | «Komeke» https://kodeks.ru/
4 ELIBRARY.RU (anekrponnas Oubmuoteka | http://elibrary.ru
HAYYHBIX MyOJIMKAIIHI)
5 |"T'apant” https://www.garant.ru/
6 | "Koncymnprantllatoc" https://www.consultant.ru/
7 | Texakcmept https://cntd.ru/
8.4. IlepeueHb NpOrpaMMHOro obecnevyeHus
Ne Haumenosanne IO PexBU3HUTHI )loron?pa
n/n (nata, HOMep, CPOK JeHCTBHUA)
1 [ WinPro 10 RUS Upgrd OLP NL | JToroBop Ne 757 or 04.07.2018, cpok neiicTBus -
Acdmc OeccpouHo;
Kontpakr Ne 1653 ot 14.12.2018, cpok aeiictBus —
06ecCpoYHO
2 | Office Stdandard 2013 Russian OLP | Koutpakt Ne 690 ot 19.05.2015, cpok neiicTBus -
NL AcademicEdition 0eccpouHO
3 | Python 3.9 Python Software Foundation License (cBo6omHoe u
oecrataoe 110)
4 | Git2.40 GNU GPL v2 (cBo6oanoe u 6ecrutataoe [10)
5 | Docker Desktop 4.24 Docker Subscription (oO6pa3oBaTenbHas)
6 | FastAP10.104 MIT License (cBoboanoe u 6ecrutataoe I10)
7 | TorchServe 0.8 Apache 2.0 (cBoboaro0e u 6ecratHoe 10)
8 | Prometheus 2.47 Apache 2.0 (cBoboan0e u OecratHoe [10)
9 | Grafana 10.2 AGPL v3 (ceoboanoe u 6ecriatHoe [10)
10 | Redis 7.2 BSD 3-Clause (cBoboanoe u 6ecrutataoe [10)

8.5. Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM Il OCYLIECTBJICHUSA
00pa3oBaTeIbHOIO NMpouecca Mo JUCIUIIHHE

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, J1a00paTOPHii, MACTEPCKHUX H

JUTSI IPOBEJICHUS 3aHATUHN JIEKIIMOHHOTO THIIA.
VYueOHast ayTUTOpHsL VI IPOBEICHUS
3aHATUN CEMUHAPCKOTO TUTIA. Y4yeOHas

Ne Ap. 00bEKTOB /151 IPOBEICHUsI
. Ilepeyenb 0CHOBHOTO 000pYyAOBaHMS
1/ | NpakTHYeCKHUX U J1a00paTOPHBIX 3aHATHIA,
NMOMELUEeHHUH I CAMOCTOATEIbHOMI
padoThl o0yyarommxcst (Homep ayAMTOPUM)
1 Komnbrotepnslii kiacc. Yuebnas ayautopus | Komnerorep (Monutop DEXP DF27NI,

cucremuslii 010k Intel Core 17-12700,
2100MI'm, 16 T6 RAM, UHD Graphics
770), CTOJIBI  y4YCHUYECKHE, CTOJI



https://www.springernature.com/gp/products
https://link.springer.com/
https://kodeks.ru/
http://elibrary.ru/
https://www.garant.ru/
https://www.consultant.ru/
https://cntd.ru/

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0UHETOB, J1a00paToOpuii, MACTEPCKUX U

Ne Ap. 00bEKTOB /ISl NIPOBEAeHUsS
. Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS
/0 | NPaKTHYECKHUX U J1a00paTOPHBIX 3aHATHIA,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)
ayIUTOpUs AJIs IPOBEICHUS J1aOOpaTOPHBIX IpernoaaBaTeNbCKUA, CTYJIbs,
pabot. YueOHast ayquTopus JIJIsi KypcOBOIO aKyCTHUYECKas MMaHeb.
MPOEKTUPOBAHUS (BBIMOJIHEHHS KyPCOBBIX
paboT). YueOHast ayTuTOpus ISl IPOBEICHIS
TPYIIOBBIX U UHIAUBUAYAIbHBIX
KOHCYJIbTAIMK. Y4yeOHas ayTuTOpus st
MIPOBEJICHUS 3aHATUI TEKYIIEro KOHTPOJIS U
npomexxyrouHoi arrecrarmu. (MTI1-211)
2 [TomerieHue 17151 CAaMOCTOSITENEHOM pabOThI Croubl, CTyNbA, CTEIUIAXKU (B T.4Y.
obyuaronmxcs (YJIK-105). BBICTAaBOYHbIE) C KHUTaMU, KOMIIBIOTEPHI,
MOOUJIbHBIE paboure MecTa.
3 [Tomenienue 17151 CaMOCTOSITENILHOM pabOThI CtoJbl KOMIBIOTEPHBIE, CTYJIbS,

obyuaronmxcs (YJIK-406).

MHKPOKOMITIBIOTEPHI raspberry pi 32 bit.
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