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HAIpaBJICHUS TIOATOTOBKH
09.03.04 IIporpammHast HH)KEHEPHUS
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Ha 3aceganuu HHCTUTYTa HUPPOBBIX TEXHOJIOTUN

(mporokou 3aceqanust Ne 1 ot «05» centsaops 2025 r.).



1. esab ocBOeHMS JUCUMILIIHHBI

Lenb ocBOEGHUS TUCHMIUIMHBI — (OPMHpPOBAHKE Yy OOYYaIOIIMXCSl 3HAaHUM M yMEHUH 0
MIPOEKTUPOBAHUIO, Pa3pabOTKe, MHTETPALIUU U COTIPOBOXKACHHUIO HHTEIIEKTYaIbHBIX KOMIIOHEHTOB B
COCTaBe PA3IMYHBIX MPOTPAMMHBIX CHCTEM (BKJIIOYas BCTpauBaeMble, MOOWJIbHBIC, HACTOJILHBIE,

pacnpeneneHHHe), C aKIICHTOM Ha apXUTCKTYPHBIC ACTICKThI U METOIbl HHTCIPAILlH.

2. Mecto aucuuniaunbl B crpykrype OIIOII BO

,ZII/ICHI/IHJ'II/IHBI " IPaKTUKH, HA OCBOCHUHU KOTOPBIX 633preTC$I JaHHasg AUCHUIIIINHA:
«ManimHHoe 06yquI/Ie u FHY6HHHLIﬁ aHaJIn3 JaHHBIX).

JIMCUMIUIMHBI ¥ IPAKTHKH, 111 KOTOPBIX OCBOCHUE TaHHON JIUCIUILTMHBI HEOOXO0JMMO KaK
npenuiecTpytomee: «CUCTEeMbI HCKYCCTBEHHOTO MHTEJUIEKTa», « ApXUTEKTypa HH(GOPMAIMOHHBIX
CUCTEM U METOJIbl UHTErPALIUN».

3. IlnanupyemMble pe3yJbTaTbl 00y4eHHs

dopmupyemMble U
KOHTPOJINpyeMble
KOMIIeTeHI[UH
(Ko ¥ HAMMEHOBAHUE)

HNuauxkaropsl
JOCTHKEHUS
KOMIIeTeHIIU
(Ko 1 HANMEHOBAHUE)

I[lnanupyembie pe3yJibTaThI
o0yueHust

TIK-5. Criocoben
IPOEKTHPOBATH
ApXUTEKTYpy
IPOrPaMMHOTO
obecrieyeHus u
B3aMMO/ICHCTBUE €0
KOMIIOHCHTOB

[1IK-5.1. 3HaeT OCHOBHEIE

3HaTh: apXUTEKTYPHbIE CTUIIU
(MOHOJIMT, MUKPOCEPBHCHI, CEPBHC-
OpUEHTUPOBAHHAS apXUTEKTYpa).
YMeTh: aHaIM3UpOBAaTh

APXUTEKTYPBI

MIPEUMYIIECTBA U HEIOCTATKU
MIPOrpaMMHOTI0

Pa3HBIX APXUTEKTYP.
oOecrieyeHus

Bnaners: HaBBIKAaMHU aHAJIA3a

CYIIECTBYIOIIUX apXUTEKTYPHBIX

pELICHHUIA.

3HaTh: Ma0JOHBI APXUTEKTYPHBIX
[TK-5.2. Ymeer perieHui.
MPOEKTUPOBATH YMeTb: BBIOUpaTh U MPOESKTHPOBATH
apXUTEKTYPY apXUTEKTYPY, aJICKBATHYIO
MPOTPAMMHOI0 TpeOOBaHUAM TIPOCKTA.

o0OecrieueHns U OUCHIBATH
B3aMMOJEHUCTBUE €T0
KOMIIOHCHTOB

Brnanets: HaBbIKaMU CO3/1aHUSA
APXUTEKTYPHBIX JUArpPaMM
(KOMITOHEHTOB, pa3BEPTHIBAHUS,
MOCIIEOBATEIHHOCTH).

I1K-5.3. Bnageet HaBRIKAMU
MIPOEKTUPOBAHUS
APXUTEKTYPBI
MIPOTrPaMMHOTO
obecrneyeHus

3HaTh: NPUHLIMIIBI
MaciTabupyemMocTH,
OTKA30yCTOMYUBOCTHU U
0€30IaCHOCTH Ha apXUTEKTYPHOM
YPOBHE.

VYmerts: npoektupoBats APl u
IIPOTOKOJIbI B3aUMOJICHCTBUS MEXTY
KOMIIOHEHTaMH.

Biagets: mpakTnueckumu
HaBBbIKaMU MPOEKTUPOBAHUS
CHUCTEMBI C HUCTIOJIb30BAHUEM
BBIOPAHHOT'O APXUTEKTYPHOTO




dopmupyemble U
KOHTPOJINpyeMble
KOMIEeTeHIUH
(Ko ¥ HANMEHOBAHUE)

HNuauxkaropsl
JOCTHKEHUS
KOMIIeTeHIIU
(Ko 1 HAMMEHOBAHUE)

I[lnanupyembie pe3yJbTaThl
00yueHust

CTHUJIA.




4. CTpyKTYypa ¥ coJep:KaHue TUCHUIIMHBI

DopMbI TEKYIIET0

Bun HaumenoBanue TeM 3aHATHH HUnTepakTus, KOHTPOJIs
Moayab (pa3naen) . . Cemectp | O0beMm, u.| bamabl
yueOHoli paGoThl (yueOHoii padoThI) q, (HauMeHOBaHUeE
OIIEHOYHOT'0 CPe/CcTBA)
Monyns 1. Tema 1. Knaccudumkanus 5 2
DyHIaMeHTaIbHBIE ek 1 WMHTEIUIEKTYaIbHBIX KOMIIOHEHTOB: _
MPUHLIATIBL 1 CTaTHCTHUYECKHE, MAITMHHO-00y4YaeMble,
ApXUTEKTypa cuMBoJibHbIe M -cUCTEMBI
5 2 -
ek 2 Tema 2. X KuzHeHHBIN IIUKIT
HMHTEIUIEKTYaIbHOTO KOMITOHEHTA.
T 5 2 -
ek 3 eMa 3. ApxurektypHsle naTTepusl aus UU-
cUCTEM
Tex 4 Tema 4. TIpoektupoBanue unrepdeiicos M- 5 2 -
KOMIIOHEHTOB.
CaMocCTOSTENFHOE N3YUYEHNE METOINIECKIX > 40 B
CP pEKOMEHAIMH MPH MOATOTOBKE K
MPAKTHYECKUM paboTaMm.
[TP1 IIpoekTupoBaHUE apXUTEKTYPbI 5 2 10 - OT4eT no NpPaKTUIECKOU
IIp 1 MHTEJUIEKTYaTbHOTO KOMIIOHEHTA C pa6ore 1
ucronkroraHueM featnre store
Monyns 2. o 5 2 -
VHskeHepHs JaHHBIX Tlex 5 Tema 5. IIpoextupoBanue data pipeline mis
s oOyueHus u nHpEpeHca
VIHTCILTCKTY AL HBIX Tema 6. Feature engineering B production: 5 2 -
KOMIIOHEHTOB Jlex 6 . .
online vs offline features
Tlex 7 Tema 7. PaboTa ¢ HOTOKOBBIMY JaHHBIMM: 5 2 -

OKOHHBIC arperamnuy, state management




DopMbI TEKYIIET0

Bun HaumeHoBanue TeM 3aHATHIA HNHurepakTus, KOHTPOJISA
Moayab (pa3aen) . . Cemectp | O0beMm, u.| bamabl
yueOHoli paGoThl (yueOHoii padoThI) q, (HauMeHOBaHUeE
OIIEHOYHOT'0 CPe/CcTBA)
Tema 8. Data quality u MoHMTOpHUHT Apeiida 5 2 -
Jlex 8 naHebIX. OnTuMu3anus GopMaToB JaHHBIX U
roanuanunarrarr noa A vrassmarrarrman
CaMocTOosTeNIbHOE N3YUEHHE METOANYECKUX 3 40 B
CP pEeKOMEHJAIMI MTPU TTOATOTOBKE K
MPaKTUIECKUM paboTam.
5 4 15 - OT4er no npakTu4ecKon
Tp 2 I1P2. Pa3pa§0TKa U OONTUMHU3ALMSA MOACIIN pabore 2
s production-cpembl
Mopys 3. Tema 9. OrrTUMU3aIHs MOJEIEH TS 5 2 -
Onrumusanus u Jlex 9 production: KBaHTOBaHHE, IPYHHHT,
[Pa3BCPTHIBAHNC JOUCTUILIISALUS
5 2 -
Tlex 10 Tewma 10. Bm‘6op (hpeiiMBOpKOB HH(EpeHca:
ONNX Runtime, TensorRT, OpenVINO
Tema 11. Edge Al: pazBepTriBanue Ha 5 2 -
Tex 11 OTpaHWYECHHBIX YCTpOoHCTBax. [ MOpuIHBIE
CXEMBI pa3BePTHIBAHUS: YaCTh B O0JIaKe,
4acTh On-premise.
5 2 -
ek 12 Tema 12. A /B-tecTupoBanue u
KaHapeeuyHble pa3BepThiBaHus M-mozaeneit
5 40 -
CaMocTosTeNbHOE U3YUYEHNE METOINIECKIX
CP pEeKOMEHALMI ITPU TOATOTOBKE K

MPaKTUYECKUM padoTaMm.




DopMbI TEKYIIET0

Bun HaumeHoBanue TeM 3aHATHIA HNHurepakTus, KOHTPOJISA
Moayab (pa3aen) . . Cemectp | O0beMm, u.| bamabl
yueOHoli paGoThl (yueOHoii padoThI) q, (HauMeHOBaHUeE
OIIEHOYHOT'0 CPE/ICTBA)
5 6 15 OT4er no npakTu4ecKon
o 3 ITP3. Pa3paboTka data pipeline st pabote 3
p oOyueHus 1 nHpEpeHca
5 6 15 - OT4eT no NpakTUIECKOU
[1P4. Peanusanus u TeCTUpOBaHNE paGote 4
Ip 4 MHTEIUICKTYaJIbHOTO KOMITOHEHTA /s edge-
yCTpOKCTBA
Monyns 4. 5 2 15 —
Kayectso u ek 13 Tema 13. TectupoBaHue UHTENIEKTYaTbHBIX
COTPOBOXKACHNC KOMIIOHEHTOB: Unit, integration, stress-TecThl
5 2 -
Tlex 14 Tema 14. MonuTopuHr B production:
METpPUKH KauecTBa, latency, throughput
5 2 -
Tema 15. Otinagka M-KOMIOHEHTOB:
Jlex 15 HMHTEPIPETUPYEMOCTD, JIOTHPOBAHUE,
TpaccupoBKa
5 2 -
Tema 16. ABTOMaTH4eckoe nepeodydeHne u
JIex 16 aganranus mogenei. Poi0osku u disaster

recovery st U-cuctem.




DopMbI TEKYIIET0
Bu HaumeHoBanue TeM 3aHATHIA HNurepakTus KOHTPOJISA
Moayab (pa3aen) A . Cemectp | O0beMm, u.| bamabl P ’ P
yueOHoli paGoThl (yueOHoii padoThI) q, (HauMeHOBaHUeE
OIIEHOYHOT'0 CPe/CcTBA)
5 67,75 -
CaMOCTOSTENTbHOE U3YUYEHHE METOINIECKUX
CP PEKOMEHJalui Ipy MOATOTOBKE K
MPAKTHYECKUM paboTaMm.
5 4 15 - OT4eT no npakTUIecKon
abote 5
Mo 5 [1P 5. MOHUTOPHHT U CONPOBOKACHNE P
p WMHTEIUIEKTYaIbHOTO KOMITOHEHTa
5 8 20 OT4er no npakTUYecKon
adote 6
Ip 6 [1P. 6 PazpaboTka rubpuaHOTO P
p WMHTEIICKTYaIbHOTO KOMITOHEHTa
A IIpomexxyTouHast arTecTanus 5 0,25 1 -
[em. 5 10
IIP 7 3ader 5 2 100 HtoroBerii Tect
Hroro: 252

Cxema pacuyeTa UTOr0OBOIo 0aJ1J1a: M0 HAKONUTEJIbHOMY PEHTHHTY
Texkyuuit pedtunr + Pe3ynbrat UTOroBoro Tecta u Bce JSIUTCS Ha 2




5. O06pa3oBaTe/ibHbIE TEXHOJIOTHH
[Tpu M3y4yeHUH TUCIUIUIMHBI HCIIONIB3YIOTCA CleIyIoIIe 00pa30BaTe/IbHbIE TEXHOJIOTHH:
- TEXHOJOIMH TPaJUIMOHHOrO O0y4yeHHs B (opme JeKuui, MpakTU4ecKux padoT u
CaMOCTOSITENIbHOM paboThl 00yYarOIIUXCS;
- TEXHOJOIHs MPOEKTHOrO OOYYEeHMS: peaju3alys U 3alluTa OTYETOB 10 MPAKTHUYECKUM
paboTtam.
TexHoIOruu TPAIUIIMOHHOTO O0YUEHUS - OpraHu3aIus yueOHOro npoiecca B By3e, OCHOBaHHas Ha
JIEKIIMOHHBIX U MPAKTHUECKUX popMax 00ydeHHs: 0ObICHUTEIHHO-MIITIOCTPATUBHOE O0yUYEHHE.
JlaHHas TEXHOJIOIUs MPUMEHSETCS BO BCEX MOJYJISIX Kypca.
TexHonorust UHTEPAKTUBHOTO 00YUYEHHS - OPTaHU3alUs y4eOHOTO Mpoliecca, KoTopast
IpeoiaraeT MakKCUMadbHYI0 aKTUBHOCTH 00y4aroluxcs B rpoiecce GoOpMUPOBAHUS KITFOUEBBIX
KomreTeHIMi. Ha mpakTudeckoM 3aHATHH 00yYaroIuecs MpeICTaBIIAIOT Pe3yJIbTaT BBIITOJTHEHUS
3aJJaHHOM palboOTHI.

6. MeToauueckne YKazaHusd M0 OCBOCHUI0 THCHUIIJIMHDBI

6.1. PexoMeH1anMu 1o NOArOTOBKe K NPAKTHYECKUM 3aHATHIM
OOyuaromumcst CleayeT:

® [IpH NOATOTOBKE K MPAKTUYECKUM 3aHATHUAM cJielyeT 0053aTelIbHO UCTIONb30BaTh HE
TOJIBKO JIEKI[UH, YYEOHYIO TUTEPATypy, HO U IPYrHe UCTOUHUKH;

e B HauaJje 3aHATHH 3a/1aTh NPENOAABATENI0 BOIPOCH IO MaTepHally, BbI3BABILIEMY
3aTpyIHEHUS B €r0 IOHUMAaHUK U OCBOCHUU IIPU PEILIEHUU 3aa4, 3aJaHHbIX IS
CaMOCTOSITENILHOTO PELICHUS;

® Ha 3aHATHM JOBOJAUTH KaXKIYIO 3aJjauy O OKOHYATEIbHOIO PELICHMS,
J€MOHCTPHUPOBATh IOHUMaHHE NTPOBEIEHHBIX PacYETOB (aHAJIM30B, CUTyaluil), B
cllyyae 3aTpyJHEHUI 00paIiaThes K MPenoaaBaTenio.

Jiist TOro 9To0BI MPAKTUYECKHUE 3aHATHSI MPHUHOCHIN MaKCUMAIIBHYIO MOJIB3Y, HE00XO0AUMO
IIOMHUTb, YTO pEIIeHUE 3a]1a4 IPOBOIATCS [0 PACCMOTPEHHOMY Ha JIEKLMSIX MaTepHualy U CBS3aHbI,
KaK MpaBuJIo, C IETAIbHBIM pa300poM OTAENIbHBIX BOIPOCOB JEKIIMOHHOTO Kypca. Cienyet
MOJYEPKHYTh, YTO TOJIBKO MOCJIE YCBOSHMS JIEKIIMOHHOIO MaTepHaa ¢ ONpeaesIeHHON TOUKH
3peHus (a UMEHHO € TOW, C KOTOPOM OH M3JIaraeTcs Ha JIEKLHAX) OH OyAeT 3aKperIsiThCs
00yyaromuMcs Ha IPaKTUYECKUX 3aHATUAX KaK B pe3yJIbTaTe 00CYKJICHHs U aHaJI13a JIEKIIUOHHOTO
MaTepuaia, Tak U C IOMOILBIO PEeIIeHUs MPOOJIIEMHBIX CUTYyaluH, 3aaa4. [Ipu 3TuX ycaoBusIxX
00yyaromuiicst He TOJIBKO XOPOIIO YCBOUT MaTepHai, HO U HAy4YUTCs IPUMEHATh €ro Ha MPaKTHKeE,
a TaKKe MOJIyYUT JAOMOJHUTENIbHBIN CTUMYII (M 3TO OYEHb Ba)KHO) /Ul aKTUBHON IIPOPaOOTKHU
JIEKIHH.
ITpu caMOCTOSATENHHOM PELICHUH 3a/1a4 HYKHO 000CHOBBIBATh KaX /bl 3Tall PEIIEHUS, UCXOS U3
TEOPETUYECKHX MOJ0KEeHUH Kypca. Eciu oOydaronuiics BUAUT HECKOIBKO MyTel pereHus
po0JieMsl (3a/1a4M), TO HY’)KHO CPaBHUTh X U BBIOpaTh caMblil paruoHaibHbIi. [lone3no 1o
Hayaja BEIYUCIEHUH COCTaBUTh KPAaTKUil IJ1aH penieHus npobiaemsl (3a1aun). Pemenue
pOOJIEMHBIX 33Ja4 WM IPUMEPOB CIETYET U3Jarath NoApoOHO, BEIUKUCIEHMSI paciojararhb B
CTPOrOM HOPSIZIKE, OTAEISAS BCIIOMOraTeIbHbIe BEIUMCIEHUS OT OCHOBHBIX. Perenus npu
HEO0OXOJUMOCTH HY’KHO COIPOBOXKJIaTh KOMMEHTAPUSIMH, CXEMaMU, YepTeXaMi U PUCYHKAMH.
Crnenyer HOMHUTD, UTO pellIeHHe KaXx /101 yueOHOH 3a/1aun JOIKHO JOBOIUTHCS 10
OKOHYATEeJIBHOTO JIOTHYECKOTO OTBETA, KOTOPOTO TPEOYET yCIOBHE, M IO BO3MOYKHOCTH C BBIBOZIOM.
[Tomy4yeHHBIH OTBET ClieAyeT MPOBEPUTH CIIOCOOAMHU, BBITEKAIOIIMMU U3 CYIIECTBA JaHHOM 3a/1auH.
[Tone3Ho Taxxe (€ciyu BO3MOKHO) pellaTh HECKOJIBKUMU CII0CO0aMU M CPAaBHUTH MOJIyUYEHHbIE
pe3yabTatThl. Pemenue 3a1a4 JaHHOTO TUMA HY>KHO MPOA0JIKATh A0 MPUOOPETECHUS TBEPIBIX
HAaBBIKOB B X PELLIECHUHU.



7. OueHo4YHbIE CPeACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Cemecr Kon koHTpO/IMpYeMOii KOMIIeTeHIHT HanmenoBanue
p (MM ee YaCTH) OLIEHOYHOI'0 CPeJACTBA
5 IIK-5 TecroBble 3amanus 1-300

Bomnpocs! k 3auety 1-60
OTyeTsl 10 MpaKTUYECKUM padboram 1-6

7.2. TunoBblie 3alaHusl WJINK UHBIC MaTEepUaJibl, H606X0)]I/[Mble AJIA TEKYIIEro KOHTPOJIsA

7.2.1. TunoBble TECTOBLIE MaTepuaJbl

(HaumeHoBaHue OYeHOUHO20 cpedcmea)

Tunosple npuMepsbI 3aaHUIH

Bompoc 1.

Kakoif TUIT MHTENIEKTYyalbHBIX CUCTEM HCIIONB3YET JIOTUYeCKUEe paBuiia U 0a3bl 3HAHUI
JUTSI IPUHATHS peleHni?

A) Craructuyeckue

B) MammnHo-00y4aemblie

C) CumBOIIBHBIC

D) HeiipocereBsie

Bompoc 2.

Kakoii 3Tan )Ku3HEHHOT0 IMKJIa UHTEJUIEKTYyaJIbHOIO KOMIIOHEHTA BKIIIOYaeT cOop
TpeOOBaHUI U ONPE/IEIIEHNE METPUK KadecTBa?

A) OGyueHue Momenn

B) Unes u npoexktupoBanue

C) MoHuTOpUHT

D) Ponn6ax

Bompoc 3.

Kaxkoii apXuTeKTypHBIi aTTepH 00eCTIeYrBaET MOCICI0BATEIbHYI0 00pa0OTKy JTaHHBIX
gepes dTanbl: U3BIeUeHne — TpaHchopmanus — oOyueHue?

A) Event-driven

B) Pipeline-apxutexrypa

C) MonoauT

D) Serverless

Bompoc 4.

Kakoif KOMIIOHEHT CITY)KUT LIEHTPATM30BaHHBIM XPAHUIIUIIEM MTPU3HAKOB JUIsl 00yUeHUs U
uHdpepeHca?

A) Model registry

B) Feature store

C) Data lake

D) API gateway

Bomnpoc 3.

Kaxkoii crienmann3upoBaHHBIN cepBep UCIIONb3yeTcs s pa3BEpThiBanus moaeiei PyTorch
B production?

A) TensorFlow Serving



B) TorchServe
C) ONNX Runtime
D) Flask

Bompoc 6.

Yro obecnieunBaeT k3mupoBanue npeauktos B UM-cucreme?
A) YBenuueHune TOUHOCTU MOJIETH

B) Cumxenue latency mpu moBTOpHBIX 3ampocax

C) ABromarudeckoe rnepeodyueHue

D) Bepcuonuponanue API

Bomnpoc 7.

Kakoit mpuHIUN sIBIIsIeTCS KIFOYEBBIM TIPU MTPOSKTUPOBAHUU KOHTpaKTa AaHHbIX 1t UU-
KOMITOHEHTOB?

A) U3menenne gopmara oTBeTa Ipu KaXKaoM OOHOBICHUHU

B) Iognep:xka 0OpaTHON COBMECTUMOCTHU

C) OTKa3 OT TUIH3AIUU JaHHBIX

D) Ucnonb3oBanue Tonbko XML

Bomnpoc 8.

Kakoii koMIOHEHT pipeline oTBeuaeT 3a MOATrOTOBKY JaHHBIX /Ul HH(pepeHca B real-time?
A) Batch processor

B) Online feature pipeline

C) Model trainer

D) Dashboard

Bompoc 9.

Yem ornuatored offline-nmpusnaku ot online-npu3HakoB?

A) Oftline-nipu3HaKH pacCUUTHIBAIOTCS B p€aIbHOM BPEMEHHU

B) Online-npu3Haku TpeOyOT HCTOPUYECKUX JTaHHBIX 32 TOJl

C) Offline-npu3HaKy pacCUMTHIBAIOTCA 3apaHee Ha UCTOPUYECKUX JAHHBIX
D) Online-npu3Haku He UCHIOAB3YIOTCS B production

Bormpoc 10.

Kakoii moaxon ucmonb3yercs A arperalyuy MOTOKOBBIX JIaHHBIX 3a MOCIEIHUE 5 MUHYT?
A) Full-history aggregation

B) Sliding window aggregation

C) Static snapshot

D) Batch processing

Kpurtepun oueHKH 3a IpONJICHHBIN TECT:
e 100 GannoB BhIcTaBIsAETCS O0yUaIOLIEMYCs, €CIM OH OTBETHUJI IIPABWJILHO HAa BCE BOIPOCHI
paH0MHOM BBIOOpKH 30 TECTOBBIX 3a/IaHUN;
e 0-99 6a/mI0oB BEICTABIIICTCS 00YYAIOMIEMYCSI B 3aBUCUMOCTH OT KOJIMYECTBA BEPHBIX OTBETOB
Ha BOTMPOCHI paHIOMHOI BBIOOpKH 30 TECTOBBIX 3aJaHUM.



7.2.2. IlpuMep NpaKTHYECKOH PadOThI

IIpakTnyeckas padora Nel: IIpoekTHpoBaHHMe AapPXMTEKTYpPbl MHTEJIEKTYaJIbHOIO
KOMIIOHEHTA ¢ HCNoJb30BaHueM feature store

I.[e.m;: OCBOHUTH IIPOCKTUPOBAHUE APXUTCKTYPEBI HUHTCJUICKTYaJIbHOT'O KOMIIOHCHTA C
HCIIoJb30BaHueM feature store u CIICIUAJIM3UPOBAHHBIX CCPBCPOB Moz[eneﬁ.

3amanmue:

CrpoeKkTHpoBaTh AapXUTEKTYpY CHUCTEMbl PEKOMEHJAIUi KOHTEHTAa, TJe HWHTEJUIEKTyalbHbIN
KOMITOHEHT JIOJDKEH:

1. OGHOBIATH peKOMEHAINH B PEaIbHOM BPEMEHU

2. O6pabatsiBaTh 1000+ 3a11poCcoB B CEKYyHIY

3. Ucnonws3oBaTh HHGOPMAIIHMIO O TTIOBEICHUH TTOJIH30BATENS 3a Tocyienue 24 yaca

4. PaboTath Kak B 00J1aYHOM, TaK U B JIOKAJIbHON MH(pacTpyKType

X0/ BBINOJITHEHHUA

1. Ananu3 TpeOoBaHMIA:
- Onpenenurte BXOAHbBIE JaHHBIE: UICTOPHSI TPOCMOTPOB, AeMorpadus Noab30BaTeNsl, METaJaHHbIE

KOHTEHTa
- Onpenenute BEIXOAHBIE JaHHBIE: TOI-10 pexoMeHaanuii ¢ BEpOSITHOCTAMU
- YcranoBute TpeboBaHus K 3aj1epxkke: < 100 Mc Ha 3amnpoc

2. IlpoekTUpOBaHUE APXUTEKTYPHI:
- BeibepuTe naTTepH: oHNIaltH-00y4YeHHE VS OHIaH-UHGEpPEHC
- Cnipoektupyiite feature store: kakue Npu3HaKu OyayT BBIUMCIATHCS OHJIANH, Kakue oQIaiiH
- OnpenenuTe KOMIOHEHTHI:
* Feature pipeline (odmaifH 1 oHaiiH)
* Feature store (Feast ninm coOcTBeHHBIN)
* Monenbublit cepBep (TorchServe, TensorFlow Serving unm coOCTBEeHHBIH)
* Kommmpytrommii cioit (Redis)
* MOHUTOPUHIOBas cUCTEMa

3. Pa3zpaboTka auarpamm:
- JlnarpaMma 1mociae10BaTeIbHOCTH IS IIPoIiecca PeKOMEH AN
- lnarpamma pa3BepThIBaHUs C YKa3aHUEM PECYPCOB
- Cxema MOTOKOB JTAaHHBIX MEXIY KOMIIOHCHTAMH

4. OneHka TeXHOJIOTUH:
- CpaBHHUTE 2 1T01X0/1a: MOHOJIUTHBII CEPBUC VS MUKPOCEPBHCHI
- BriGepure ¢ppeiiMBOpKHU I MOJIETLHOTO CEpBEpPa
- OneHuTe HEOOXOUMBIE BBIYUCIUTEIBHBIE PECYPCHI

5. 3aMoHATE OTYET, BKIIIOYAOLIUH CIEAYIOIYIO CTPYKTYpY:
- Ha3Banue paboTsl
- Hens paboTs
- lnarpamMmbl apXUTEKTYpBI
- Tabnuna cpaBHEHUS TEXHOIOTHMA
- BriBoibI 1 000CHOBaHME BBIOOPA APXUTEKTYPHI



TpebdoBanus k opopmiIeHHIO
OT4eT TOJDKEH coAepIKaTh MOAPOOHOE onucanue (BKItoUas WutrocTparuu). OTdér mo
MPAaKTUYECKOMY 3aHSATHIO BBIIOJIHIETCS Ha CTpaHUIax Gpopmarta A4 B 3JIEKTPOHHOM BUJIE.
[Tpu opopmieHnn OTUETA HCIIONB3YETCSI CKBO3HASI HyMEpAIHs CTPAHUII, CYATAs TUTYIIHHBIN JTUCT
nepBoii crpanuieil. Homep cTpaHuiibl Ha TUTYJIBHOM JIMCTE He cTaBuTcs. Homepa cTpaHuIis!
CTaBSITCA IO IIEHTPY BBEPXY.
[Tpu opopmiennn otuéra cobIOAATH CEAYIOIINE TPEOOBAHMS:

e Jlnis1 3ar0JIOBKOB: MOJIY>KUPHBIH Wpu@T, 14 0T, HEHTPUPOBAHHBIMA.

e ]Iy OCHOBHOTO TEKCTA: HEXHUPHBINA WPHUPT, 14 1T, BEIpaBHUBAHUE I10 IIHPUHE.

e Bo Bcex ciyvasx tun mpudta — Times New Roman, otctym a63ama 1.25 cM, momyTopHbIi

MEXXyCTPOYHBIA UHTEPBAJL.
e Ilonsa: neBoe — 2 cM, IpaBoe, BEpXHEe U HUXKHEE — 1 cM.

IIpoueaypa oueHuBaHUS
O11eHKa BBIMOJIHEHHON MPaKTHUECKOH paboThl TPOBOAUTCS IO CIECTYIOIIUM KPUTEPHUSIM:
1. Hanuune Bceii cymecTBeHHOM H(pOpManuu o padbote
TOYHOCTP M NIOJTHOTA IPEIOCTABIISAEMBIX CBEACHUN
HenpoTtuBopeunBocTh NpUBOIUMON HH(OpMaLIUN
[TpaBUABHOCTH MHTEPIPETALMN U BHIBOJIOB, KOTOPBIE C/IeNIaHbI M0 pe3yJibTaTaM padoTh
CreneHb TOCTHKEHHUS 00yUJaIOMUMCS TOCTABICHHOM 1Ie/TH
O60CHOBaHHOCTH MMPUMEHSEMOTO PELICHUS
['pamoTHOCTH (conmepkaTeabHasi) UCIOJIb3YEeMbIX (POPMYIUPOBOK

Nowvkwd

Kpurepun oneHk# 3a 0OTYETHI IO IPAKTUUECKUM paboTam:

@DopMbI TEKYLIET0 Kpurepuu u HOpMbI OLIEHKHU

KOHTPOJIfA
OtyeT no 10 6amnoB — 3a1aHKE BHITIOJTHEHO B TIOJTHOM 00BEME Oe3 3aMedaHuii
MPaKTUYECKOU 8 0aI0B — 3a7]aHUE BBHITIOJHEHO B MTOJIHOM 00bEME, IPUCYTCTBYIOT
pabore 1 3aMEYaHUs

6 0amIoB — 3a7aHKE BBIIIOJHEHO B 006éMe 70%, 3aMeuaHuii HET.

5 6annoB — 3a1aHKE BHINOIHEHO B 00bEMeE 70%, MPUCYTCTBYIOT
3aMeUYaHus.

4 Ganna — 3aJaHKe BBIIOJHEHO B 00béMe 50%, 3ameuaHuii HeT.

3 Ganna — 3agaHue BBITOJIHEHO B 00bEMe 50%, pUCyTCTBYIOT 3aMeUYaHUsl.
2 Oajia - 3a7aHKe BBIIOJHEHO B 006EéMe MeHee 50%, 3aMedaHuii HeT.

1 Gann — 3ajaHue BBINOJIHEHO B 00bEMe MeHee 50%, MPUCyTCTBYIOT
3aMevaHusl.

0 GayuToB — 3a7]aHNE HE BBITIOJIHEHO.

OTtyeTsl 110 15 GanioB — 3a7jaHUE BBITIOJHEHO B TTOJIHOM 00bEME 0e3 3amedaHuit
MPAKTUYECKUM 11 GanyoB — 3a7jaHUE BHITIOJHEHO B MTOJIHOM 00bEME, IPUCYTCTBYIOT
paboram 2-6 3aMeYaHUs

8 0aIoB — 3aaHNe BEITIOJIHEHO B 00hEéMe 70%, 3aMedaHMii HET.

6 6aiIoB — 3a7]aHKE BBINIOJHEHO B 00bEMe 70%, NpUCyTCTBYIOT
3aMCYaHMS.

5 Oamta — 3aJ1aHue BBLIOIHEHO B 00bEMe 50%, 3aMedaHuii HET.

4 Gana — 3a/1laHue BBINOJIHEHO B 00bEMe 50%, MPUCYTCTBYIOT 3aMeyUaHusl.
3 Gana - 3aJaHue BBITIOJHEHO B 00hEMe MeHee 50%, 3aMeuaHuii HeT.




1 Gann — 3aaHKe BHIOJIHEHO B 00bEMe MeHee 50%, mpUCyTCTBYIOT
3aMevaHuMs.
0 6ayT0B — 33/1aHKE HE BBHIIOJIHEHO.

Otyer 1O 20 0aJuIoB — 3aJJaHKE BBIIIOJIHEHO B IOJHOM 00BEME 0€3 3aMeyaHuil
MIPaKTUYECKOU 16 6amioB — 3a/1aHueE BBIMOJIHEHO B TIOJTHOM 00BEME, IPUCYTCTBYIOT
pabote 6 3aMeUuaHust

13 OamnoB — 3aJjaHKE BHITOIHEHO B 00bEMe 70%, 3aMeUYaHUll HET.
10 6annoB — 3a1aHKE BHIMOIHEHO B 00BEMe 70%, MPUCYTCTBYIOT
3aMeYaHusl.

7 Oaia — 3aJ1aHue BEITIOIHEHO B 00bEMe 50%, 3aMeuaHuii HET.

3 Oaiia - 3aJaHUE BBIIIOIHEHO B 00bEMe MeHee 50%, 3aMeuaHuii HeT.
1 Gamn — 3a1aHKe BHIMOJIHEHO B 00béMe MeHee 50%, mpUcyTCTBYIOT
3aMeyYaHusl.

0 GayoB — 3a7]aHNE HE BBIMOJIHEHO.

7.3. OueHo4YHbIe CPEACTBA JJIsl IPOMEKYTOUHOM ATTECTAIIUM MO UTOTaM OCBOEHUS

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTEeCTALUHA

Cemectp 5

Ne

Bompocsl k 3a4ety

Jaiite onpesenenne «MHTEIEKTyaIbHOTO KOMIIOHEHTa» MPOrpaMMHOI cucteMbl. Yem
OH OTJIMYAeTCs OT OOBIYHOTO MPOTrPAMMHOT0 MOIYJISI?

2. HazoBute u oxapakTepu3yiTe TP OCHOBHBIX KJIACCA HHTEJUIEKTyaJIbHbIX KOMIIOHEHTOB
10 TUITY MCIIOJIb3YEMBIX MOJICIICH.

3. OnuiumTe KIr04eBble ITalbl )KU3HEHHOTO [IMKJIA MHTEJJIEKTYalbHOTO KOMIIOHEHTA
(MLOps-1ukn).

4. B 4yeMm pa3HuLla MEXAY apXUTEKTYPHBIMH NAaTTepHAMU «00ydeHue-cepsucy (Training-
Serving) u «cepBuc-odyuenue» (Serving-Training)?

5. Uro takoe Feature Store? Kakue nmpobiaembl OH peliaeT U Kak HHTErpupyeTcs B
aApXUTEKTYpy?

6. Onumure natrepH «Model Server» (nanpumep, TorchServe). KakoBsr ero
MIPEeUMYLIeCTBa U HEAOCTATKU?

7. Jlns gero B apxutexrype MH-cuctemsl HCIIONb3yeTCs KOIUPOBAHUE IIPEICKa3aHUN
(prediction caching)? [IpuBeaute npumep cueHapus.

8. Uro Takoe «KOHTPAKT JaHHBIX» (data contract) /Ui MHTEUIEKTYaJIbHOTO KOMIIOHEHTA U
MOYEMY OH BayKE€H?

9. OOmBsicHUTe MPUHIMI «00paTHOI coBMecTumMocTi» (backward compatibility) API
MoIeJIbHOTO cepBHca. Kak ero obecneunts?

10. CpaBHUTE MUKPOCEPBHUCHYIO U MOHOJIUTHYIO apXUTEKTYPBI JJI pa3BEPThIBAHUS
MHTEJUIEKTYaJIbHBIX KOMIOHEHTOB. [17H0CHl M1 MUHYCBI KaXKA0T0 MOAX0/1a.

11. UYro Ttakoe «ommaiH-ipu3Hakm» (online features) u «odumaiin-npusnaku» (offline
features)? [IpuBenuTe MpUMEpHI.

12. Kak apxurexTypa cucrteMsl BIuseT Ha BbIOOp Mexay batch-undepencom u real-time-
uHpepercom?

13. Onwumure ponb API-numo3a (API Gateway) B cucteMe ¢ HECKOJIbKUMHU

5 6anna — 3a7aHue BHIOTHEHO B 00bEMe 50%, IpUCYTCTBYIOT 3aMeYaHusl.




Bomnpocsl K 3a4ety

HMHTCJICKTYAJIbHBIMHA KOMIIOHCHTAMMU.

14. UYro Takoe «cucTeMa yrpaBiIeHus dKcrepuMeHTHpoBanrem» (Experimentation
Platform) u 3auem oHa HykHa?

15. KakoBbI OCHOBHBIE PUCKHU IIPU POEKTUPOBAHUN apXUTEKTYpbl cuctemsl ¢ M-
komrnoHeHTaMu? (TexXHUuecKuil 10T, CBI3HOCTh, CJI0XKHOCTh OTJIA/IKH).

16. Onumure TUIOBOM NaimiaitH NOAroTOBKY NaHHBIX (data pipeline) i 00ydyeHus
Mojienu. KittoueBbie 3Tamnbl.

17. B uewm pa3znuna mexny nainnaitHoM i o0ydenus (training pipeline) u naimnaiinom
s uadepenca (inference pipeline)?

18. Uro Takoe «apetid nannupix» (data drift) m «koHnenryansHbIN napetid» (concept drift)?
Kak uX MOYKHO J€TeKTHPOBATH?

19. Jlist uero Hy»Ha «BEPCHOHHOCTH JaHHBIX» (data versioning)? Kakue HHCTpyMEHTHI 17151
9TOT0 UCHOJIB3YIOTCS?

20. OObscHUTE IOHATHE «OKOHHBIE arperanun» (windowed aggregations) B KOHTEKCTE
paboThHl C NTOTOKOBBIMU JaHHBIMU i1t U

21. UYro Takoe «state management» B MOTOKOBOM 00pabOTKe U OYEMY 3TO BaXKHO JJIs
pacueTa MPU3HAKOB B PEATLHOM BPEMEHHU ?

22. Onuinre cTpateruy 00paboOTKH MPOMYIIEHHbIX 3HaUeHuH (missing values) B
production-naiinuiaiine, a He TOJbKO Ha 3Tane TPEHUPOBKH.

23. Kakue meTpuku «kadectBa naHHbIX» (data quality) Hy»HO MOHUTOPUTH B production?
(3armoTHEHHOCTh, paclpeaesIiCHHe, AaHOMAJIHH ).

24. CpaBHute opMaThl XpaHEHUsI JAHHBIX I 3G dekTuBHON padoTsl MM -naiinnaitHos:
Parquet vs Avro vs TFRecord. Kputepuu Beibopa.

25. Jnst uero ucnonbiyercs HHCTpyMeHT tuna Apache Airflow B kontexkcte MLOps?
[TpuBenute npumep DAG aiis nepeoOydeHus MOJCIIH.

26. Kak oprannzoBats 3¢ (hekTHBHYIO paboTy ¢ KaTeropualbHBIMUA MPU3HAKAMU C OOJIBIITUM
YKCIIOM YHUKAJIbHBIX 3HAUE€HUH B pealbHOM BpeMEHH?

217. Kakwne orpanndeHus CymecTBYIOT IpH pa3BEPTHIBAHUM HelpoceTeil B serverless-
OKpYKE€HUHU?

28. UTto Takoe «IIpEeKOMIBIOTHHT MTpU3HaKOBY (feature precomputation) u Koraa o
puMeHsieTcs?

29. Onumure npo6sieMbl U peleHus pu padoTe ¢ «HeypaBHOBEIIEHHBIMIUY (imbalanced)
JAHHBIMHU B YCJIOBUSIX HEMPEPHIBHOTO MOTOKA.

30. Kak o0ecnieunTh KOHCUCTEHTHOCTh BBIUMCIIEHUS OAHUX U TEX )K€ IMPU3HAKOB Ha HTarax
oOyueHnus u naHdepeHca?

31. [Tepeunciute U KpaTKO OXapaKTEPU3yHTE OCHOBHBIE METO/Ibl ONITUMHU3AIIMU HEUPOHHBIX
ceTel i npojakiieHa (KBaHTOBaHUE, TPYHUHT, JUCTHILISLINSA).

32. Uro naet konBeprauusa mojaenu B popmatr ONNX? Kakue npeumyniectsa u
OTrpaHUYEHUS?

33. Cpasuure ¢peitmBopku 11 uHpepenca: TensorFlow Serving vs TorchServe vs Triton
Inference Server.

34. UYro takoe «Edge Al»? Kakue cnenuduyeckue TpeGOBaHUS U OTpaHUYECHUS
HaKJIapIBaeT edge-cpea Ha MHTEIUICKTYJIbHBIA KOMITOHEHT?

35. OnuimTe NoaX0/bl K pa3BepThIBAHUIO MOJIENIEH Ha PECypCO-OrPaHUYEHHBIX
ycTpoiicTBax (MoOwmiIbHBIE Tenedonsl, [oT-gaTankn).

36. Uro Ttakoe «rubpuanoe passepreianue» (hybrid deployment)? [IpuBeaute npumep
ApXUTEKTYpPHI (4acTh B 00JIake, yacTh Ha edge).

37. Jlist 4ero Hy KHbI «KaHapeedHble pa3BepThiBaHuM» (canary deployments) u A/B-
TecTupoBaHue Mojenei? Kak ux opranuzoBats?

38. Kakoii crparernn «cunero-3enexoro» (blue-green) pasBepTrIBaHMs CIETyET




Ne

Bomnpocsl K 3a4ety

IPUACPKUBATHCA OJII MOACIBHOI'O cepBHca?

39. Uro Takoe «XosoaHbIH cTapT» (cold start) Mogenu 1 Kak MUHUMHU3UPOBATH €0 BIIHSIHHC
Ha I0JIb30BATEIbCKUMA ONBIT?

40. Kak nuHaMudecku 3arpykath HOBBIC BepcHH Mojielieii 0e3 octaHoBkH cepruca (hot-
swapping)?

41. Onuimure Ipouecc U MHCTPYMEHTBI AJIsl IPOBEACHUS HArPY304HOTO (stress)
TeCTUpOBaHUs MojiesibHOro API.

42. Kak BriOpath ontumanbsHeli pazmep nncranca (CPU/GPU, namsarts) ans
pa3BepThIBaHHUS MOJICTHLHOTO CEPBUCA HA OCHOBE METPUK HATPY3KH?

43. B uem ocobennocTu pa3septThiBanus peKyppeHTHbIX (RNN) u TpanchopmepHbIx
MoJiesiell ¢ OOJIBIIUM KOHTEKCTOM C TOYKHU 3PEHUS MOTpedIeHHs mamMsITi?

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

45. Kak opranuzoBats 3¢ dextuBHOE OaTurpoBanue (batching) BXOASIMIMX 3aIIPOCOB IS
yBenuueHus throughput MmonensHoro cepsuca?

46. Kakue Buabl TecTupoBaHus HEOOXOIUMO MPOBOJUTH JIJIsl HHTEJUIEKTYaTIbHOTO
komnoHenTa? (Unit, integration, Harpy304Hoe, TECThI HA KOPPEKTHOCTh MPEACKA3aHUN ).

47. Uro Takoe «moenb-0eit3naitn» (baseline model) u 3auem oHa Hy>kHa B IIpoliecce
MOHHUTOpPUHIa?

48. Kak pazpaborats meaningful unit-rectsl [u1st QyHKIMH, CoAepKalei MalllnHHOE
o0ydeHue?

49. Kakue metpuku, moMuMo accuracy/precision/recall, Hy>xHO oTciexxuBath B production
JUTs OLIEHKHU Om3Hec-2(()EKTUBHOCTH MO ?

50. Omnumre npuHIKUNI paboThl U HACTPONKHU aJlepTUHTA JJIsl OOHApYXKEeHHUs Apeiida
JTAHHBIX MJTU MaJICHUs] Ka4YeCcTBa MOJIEIIH.

51. Kak oprannzoBaTh ieHTpann30BaHHOE JIorupoBaHue (structured logging) muist oTIaaKu
uH(pepeHca B pacnpeieeHHOH cucteme?

52. Uro Takoe «TpaccupoBKa 3ampocay (request tracing) B koHTekcTe M-MUKpOCepBUCOB 1
KaKHe MHCTPYMEHTBI JUIsl 3TOro ucmonb3oBath (Jaeger, OpenTelemetry)?

53. Kax mpoBonuth oTinanky (debugging) npeackasanuii Mojaenu B mpoaakiiere? MeTos
«o0bsicauMocTi» (XAI) B pearbHOM BpeMEHH.

54. Onumure cTpaTernu aBTOMaTHYECKOro nepeodydenus (retraining) MOJeNu: 1o
pacmucaHuio, o TPUITEpy, continuous learning.

55. Uro takoe «shadow deployment» (TeHEBOH pekUM) MOJICIH U JUTsI KAKHUX 11eJIeH OH
HCTIOJIb3yeTCs?

56. Kaxk peanmmzoBaTh MexaHu3M ObIcTporo oTkara (rollback) k nmpenpiaymeii Bepcuun
MOJICJIH B clTydae rmpooiiem?

57. Uto momKHO BXOIUTh B «4eK-ucT» (checklist) mepen BeIkaTkOM HOBOM BEpCUU
MHTEJUIEKTYaJIbHOTO KOMIIOHEHTA B MPOJAKIIIEH?

58. Kak onilenuBaTh 1 MUHUMHU3UPOBATH «yTIEPOAHBIN ciem» (carbon footprint) oT paboTsl
BBIYUCIIUTENBHO TskeNnbx M-koMnoHeHTOB?

59. Kakue sTndeckue pucku U aceKkThl OTBETCTBEHHOCTH (accountability) BOSHUKAIOT mpu
conposoxaeHuu UN-cucremsl, Biusmomnel Ha perenus?

60. Paspaboraiite mpumep SLA (Service Level Agreement) st MOJIETBHOTO CEpBHCA,

BKITIIFOYasA MCTPUKU JOCTYITHOCTH, 3aICPKKH U KAYCCTBa Hpe)ICKa3aHI/II>'I.

IIpouenypa oueHuBaHUs
Bomnpocs! npenoctaBisitorcs 00y4yaromuMcs 10 9K3aMEHAIIMOHHON CeCCUH.

7.3.2. Kputepuu ¥ HOPMbI OLIEHKH




dopma

NPOBeICHUs
Cemectp . Kpurepun 1 HOpMBI OLCHKH

NPOMEKYTOUHOI

arrecTaluuu
3ader (110 «3a4TECHO» perTuHTroBBINA 6amt 55-100
HaKOIUTEIbHOMY . .

. «HE 3aUTEHO» peiiTuHroBsIN O6ann 0-54
pPEUTHHTY)




8. YueOHO-MeTOoAMYeCcKOEe M HH(POPMALIMOHHOE 00eceuyeHUe TUCIUIIMHBI

8.1. O6s13aTesbHAsA JIUTEpPATypa

Tun (yueOHHMK, ydeOHOE

KoanuecTBO B
HAYYHOI

Ne nocoodoue, yueoHo-
ABTOpPBI, COCTABUTEH 3ariaBue (3aroJioBoOK) Tox u3nanus oudbauoTexe /
n/n MeTOoANYecKoe mocoome,
HpAKTHEYM, 1p.) HaumenoBanue
IbC
1. AnmmnHa M. JI. Apxutektypa npuioKeHu! u
JTAHHBIX [DIIEKTPOHHKIN pecypc] : yaeOHoe 3BC
Anmuna M. JL. nocobue / M. JI. Aummna. — M. : MUPDA — yuebHoe rnocobue 2025 Jatby
Pocculickuil TEXHOJIOTUYECKUHA YHUBEPCUTET,
2024.
2. TecTtupoBaHue U KOHTPOJIb Ka4eCTBa
IPOTrPaMMHOTr0 obecrieueHus : yueOHoe
nocobue / E. JI. Typuenkas, A. B.
ArpanoBckuii, A. A. CennoB. — CaHKT- e
Typnenxas, E. JI. [TerepOypr : 'VAIIL 2023. — 118 ¢. — ISBN yueOHoe rmocobue 2023
978-5-8088-1891-0. — TekcT : 2MEeKTPOHHBIH // «Jlanby
Jlanb : 371€KTpOHHO-O0MOIMOTEYHAs cUcTeMa. —
URL: https://e.lanbook.com/book/461498 (narta
oOpaiuenusi: 28.11.2025)
3. HckyccrBenHslil uHTeeKkT. IHHOBaTHKa :
yueOHoe nmocobue / FO0. A. Antoxuna, M. JI.
D), /A, Aveirarzitin, IV JIL Kpunuesckuii, 0. A. MapteiHOBa, A. A.
Kprraercxii, 0. A. OBogaenko. — Cankrt-IletepOypr : ['YAII, e
’ 2023. — 320 c. — ISBN 978-5-8088-1830- yaeOHOoe mocodue 2023
MapTtbiHoBa, A. A. «JIlanb»

OBOIIEHKO

9. — TekcT : aneKkTpoHHBIH // JIaHb :
AIIEKTPOHHO-OnbMmoTeunas cucrema. — URL:
https://e.lanbook.com/book/341003 (nata
obpamenusi: 28.11.2025).

8.2. lonosiHHUTEIbLHAS JTUTEPaTypa




Tun (yueOHMK, yueOHOE

KoanuecTBo B
HAYy4YHOM

Ne nocooue, yaeoHo-
ABTOpPBI, COCTABUTEJIHU 3aryiaBue (3aroJioBoK) I'ox n3panus ouoaunorexe /
n/n MeToAnYecKoe mocooue,
HaumenoBanmue
NPaKTHUKYM, JP.) 3EC
1. Mapan, M. M. IIporpammHasi HHXXEHEPHUS :
YueOHoe nmocobue s By30B / M. M.
Mapan. — 3-e uzn., crep. — CaHKT-
[TetepOypr : Jlanp, 2022. — 196 c. — ISBN e
Mapan, M. M. 978-5-8114-9323-4. — Tekcr : Y4ebOHoe mocodue 2022
. «JIaHb»
ANEeKTPOHHBIH // JIaHb : 2IEKTPOHHO-
oubmoreunas cucrtema. — URL:
https://e.lanbook.com/book/189470 (nata
obpamenus: 28.11.2025).
2. Pomanos, E. JI. IIporpamMHas HH>KeHEpU :
yueOHoe nocobue / E. JI. PomanoB. —
Hosocubupck : HI'TY, 2017. — 395 ¢. —
Pomanos, E. JI. ISBN 978_5_] 782_345_5_0' — Texer: yaeOHOoe mocodue 2017 IbC
ANEeKTPOHHBIH // JIaHb : 2IeKTPOHHO- «IPRbooks»

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




8.3. Ilepeuenn npogeccnoHATBHBIX 023 JAHHBIX H HHPOPMALMOHHBIX CIIPABOYHBIX

cucTeM
Ne
HaumenoBanmue Ccebliaka
nn
1 Springer Nature (HomorexcTosas https://www.springernature.com/gp/products
KOJUIEKILIUS KYpPHAJIOB)
Springer eBooks (ITomHOoTEkcTOBAs
2 KOJUIEKITHS DJICKTPOHHBIX KHUT M3/1aTenbcTBa | https://link.springer.com/
Springer Nature)
3 | «Konekc» https://kodeks.ru/
4 ELIBRARY.RU (anexktponnass 6ubmuoreka | http://elibrary.ru
HAyYHBIX ITyOIMKaIHil)
5 |"Tapant" https://www.garant.ru/
6 | "Koncynsrantllmoc" https://www.consultant.ru/
7 | Texakcnept https://cntd.ru/
8.4. IlepeyeHb NPOrpaMMHOro odecrevdeHust
Ne Haumenosanue MO PexBHU3UTHI norOB?pa
n/n (n1ata, HoMep, CPOK JelCTBHS)
1 | WinPro 10 RUS Upgrd OLP NL | HoroBop Ne 757 ot 04.07.2018, cpok aeicTBus -
Acdmc OecCcpovHO;
Kontpaxt Ne 1653 ot 14.12.2018, cpok nelicTBus —
0eCCpOYHO
2 | Office Stdandard 2013 Russian OLP | Kortpakt Ne 690 or 19.05.2015, cpok neiictBus -
NL AcademicEdition 0EeCCPOYHO
3 | Python 3.9 Python Software Foundation License (cBoOomHOE U
oecmnataoe 110)
4 | Git2.40 GNU GPL v2 (cBob6oanoe u 6ecrutataoe [10)
5 | Docker Desktop 4.24 Docker Subscription (o6pa3zoBaTenbHas)
6 | FastAPI 0.104 MIT License (cBoboanoe u 6ecrutatoe [10)
7 | TorchServe 0.8 Apache 2.0 (cBoboanHoe u 6ecruiatoe I10)
8 | Prometheus 2.47 Apache 2.0 (cBoboanoe u 6ecrutataoe 110)
9 | Grafana 10.2 AGPL v3 (cBoOonHoe u 6ecruiatHoe [10)
10 | Redis 7.2 BSD 3-Clause (cBo6oaH0e 1 6ecriaTtHoe [10)

8.5. Onucanne MmaTepuaJbHO-TeXHHYECKOH 0a3bl, HEOOXOAUMOI IS OCYIIeCTBJICHHUS
00pa30BaTe/IbLHOIO NMpoLecca Mo JHCUHUIIIMHE

Ne
n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHEeTOB, Ja0opaTopuii, MACTEPCKUX U
Ap. 00bEKTOB /1151 IPOBe/IeHUs!

IlepeyeHb OCHOBHOTO 000PY10BAHHSA

NMPAKTHYECKUX U JIa00PATOPHBIX 3aHATHH,
IOMeEIeHUH JJIS CAMOCTOATEILHOMI

paboThl 00ydyaomuxcs (HoMep ayAuTOPHH)

KommbrorepHslii kiacc. YueOHas ay TuTOPHS
JUTsl IPOBEJICHUS 3aHATUH JICKIIMOHHOTO THIIA.
VYyeOHast ayTuTOpHs 715 IPOBEACHUS

3aHATUN CEMUHAPCKOTO TUMA. YueOHas

Kommprotep (Monmtop DEXP DF27NI1,
cucteMmublii 0moxk Intel Core 17-12700,
2100MI'u, 16 T'6 RAM, UHD Graphics
770), CTOJIBI YYEHUYECKHUE, CTOJ



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

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
KaOMHETOB, JJa00paTOpuUil, MACTEPCKUX U

Ne Ap. 00BEKTOB 1151 NPOBECHUSs
. IlepeyeHb 0OCHOBHOTO 00OPYI0OBAHUSA
n/n | NpakTU4YecKUX U Ja0OpaTOPHbIX 3aHATHH,
MOMeIIEeHUH AJI51 CAMOCTOATEIbHOM
padoThl 00yYarIuUXcsi (HoMep ayAMTOPUM)
ayJIUTOPUS JIJIsl IPOBEACHHSI TaOOPATOPHBIX MPEToAaBaTeIbCKHIA, CTYJIbS,
pabot. YueOHast ay JUTOpus ISl KyPCOBOTO aKyCTUYeCKas MaHelb.
MIPOSKTUPOBAHHUS (BBITIOJTHEHHS KYPCOBBIX
pabor). YueOHas ayauTopus JIsl IPOBEICHUS
TPYNIOBBIX U UHAUBHUIYTBHBIX
KOHCYJIbTAIMi. YueOHast ay JUTOpUs IS
MIPOBEJICHUS 3aHSATUI TEKYIIETO KOHTPOJIS U
npomexxyrounou arrectanuu. (MUTII-211)
2 [Tomemenue st CAaMOCTOSITETLHOM PabOTHI CToJbl, CTYJbs, CTEIIAXH (B T.4.
obyyvaroruxcs (YJIK-105). BBICTABOYHBIC) C KHUTAMH, KOMITBIOTEPHI,
MOOMJIbHBIE pPa00YHE MECTA.
3 [TomernieHue 15l cCaMOCTOSITEBHOM paboThI CTOJIBI KOMITBIOTEPHBIE, CTYJIbS,

obygaromuxcst (YJIK-406).

MHUKPOKOMITBIOTEPHI raspberry pi 32 bit.
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