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1 Henu u 3a1a49M U3y4YeHUs] AU CHUATIIAHBI (MOILYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

dopMupoBaHHWE KOMIIETCHIIMA B 00JIACTH IPOCKTHUPOBAHMS, Pa3padOTKU M OIECHKH
9G(HEeKTUBHOCTH  COBPEMEHHBIX  PEKOMEHIATENbHBIX CHCTEeM Ha  OCHOBE  METOJIOB
HCKYCCTBCHHOI'O MHTCIJICKTA U aHAJIM3a JaHHBIX.

1.2 3agaun AMCHUILIMHEI
— H3ydeHue apxXUTEKTyp M THUIIOB PEKOMEHJATENIbHBIX CHCTEM (KOHTEHTHBIE,
KoJ1abopaTHUBHBIE, THOPUTHBIE).
— OcBoeHne MeTO/10B 00paObOTKU JaHHBIX JUI PEKOMEH/IAIIH.
— Pa3paboTka HaBBIKOB peanu3aliiy aIrOPUTMOB.
— AHanu3 METPUK Ka4yecTBa.

1.3 MecTto aucuMiuIinHbI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl

JucuuiuinHa Gasupyercs Ha 3HaHUSAX KypcoB: «MamuHHoe oOyuyeHue», «O0paboTka
Oonpmmx naHHBIX», «IIporpammupoBanue Ha Python». U3yuaercs B 6 cemectpe. @opmupyer
HaBBIKU 1151 pa3paboTku Al-perieHuii B oHIaiH-TOProBile, MEMa U COLUAIIBHBIX CETSX.

1.4 Ilepevyenb MIaHMPYyeMbIX Pe3yJIbTATOB O0OY4YeHHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOM NPOrPaMMbl

Poasb 1: Data Analyst (AHAJIUTHK JaHHBIX)

3anaumu:

1. CraTucTryeckuii aHanus, BU3yalu3alus JaHHbBIX, IpelBapuTelibHas 00padoTKa.

2. Co3ziaHue NpOrHO3HbIX MOJIeen

3. [locTpoeHre aHATUTUYECKUX MOJIETICH JIJIs O IEPIKKU OU3HEC-PEIICHUN.

Poab 2: MLOps (Cnenunanuct no 3xcniyataunuu UN)

3agaun:

1. DevOps mis ML.

2. ABromaTu3zanusi, MOHUTOpUHT ML-cucrem.

3. OnepainioHHOE yIpaBieHNe KU3HEHHBIM ITUKJIOM ML-monenei.

Pouas 3: AI PM (Menen:xep npoexroB UN)

3anaumn:

1. Ynpaenenune UM-ipoextaMu OT €U 10 BHEAPEHUS

2. AHanu3 6usHec-TpeOOBaHUM U MOCTaHOBKA 3a/1a4

3. Ouenka s¢pdextuBHocty 1 ROI MU -pemenuit

W3ydenne naHHOM yuyeOHOM AMCUMIUIMHBI HampaBleHO Ha (OpMHpPOBaHHE Y
00y4aromuXCsl CASAYIOUUX KOMITETEHIINI:

Koa u HaumeHoBaHue HHAUKATOpa Pe3y.l'll)TaTl>I oﬁyqemm o AMCUMIIJINHE

ML-3 CnocoG6eH NpUMEHATh KJIACCHYECKHE ANTOPUTMbI MAIIMHHOIO O0y4eHHs ¢ NOHMMAHHEM HX
MaTeMaTH4YeCKHX OCHOB M 00J1acTeii MpUMeHeHUs

ML-3.2 DddexTrBHO MPUMEHAET KIaccudeckne | Brameer MHCTpyMEHTaMH OIICHKH KadecTBa MOJeIeH

METOJIbl ¥ MOJIEIM MAIMHHOTO O0YYeHUs 1JIs PaHXUPOBAHUS U CPABHEHHSI PAH)KHPYIOIINX MOZEIeH
obecrieueHuns TOCTHKUMOCTH (DyHKIIHOHATBHBIX Mexay coboi. Biiager MeTonamu o0ydeHus THIa pairwise u
xapaktepuctuk cuctem NN listwise. 3HaeT U MpUMEHSET Ha MPAKTUKE PA3IUIHBIC

APXUTEKTYPHI PAHXHPOBAHHOTO TIOMCKA (OIHO-ABYX-
TpexcTaJuifHOe paHXKUPOBaHHUE)

Bld-1 Cnoco0eH ocymecTBISThL TPY/AOBbIe (GYyHKIUH, 00yCI0BJICHHBIE NPO(pecCHOHATBHOI poasblo, B OILJ]
«CTpOUTEIBCTBO H FOPOACKOE X03SHCTBOY

Bld-1.1 [Ipumensier metonbl u Texuonoruun M1 | [Ipou3BoIUT pa3Be1OUHbIN aHATU3 JaHHBIX IS 3a/1a4




Koa u HammeHOBaHue HHAUKATOpa Pe3y.11|>TaT1>1 oﬁyqemm o JUCIHMIIJIMHE

JUI pEeLIeHUs aKTyaJIbHBIX 3a/1a4 B TPafJOCTPOUTENBCTBA, OLICHUBAET CTPYKTYPY W MOIHOTY

IrpaloCTPOUTEILCTBE JIAHHBIX, TIPOU3BOMT JIOMIOJIHEHHE BEIOOPOK ISl MOJIeTIer
nn

Bld-1.2 ITpumensier Metoas! u TexHonoruu M1 [TpousBomut cOOp, CHCTEMAaTH3ALMIO JAHHBIX YIPABICHUS

JUI pEeLIeHUs aKTyaJbHBIX 3a/1a4 B CTPOUTENBHBIMH PabOTaMu, BKIIOUYAs JAHHBIE MOHUTOPHHTA

CTPOUTENBCTBE COCTOSIHUS IPOLIECCA CTPOUTENBCTBA, JOKYMEHTALHIO,

MIPOU3BOIUT MHKUHUPHUHT TIOTOKOB AHHBIX JJIST UX
MOATOTOBKU K UCIIOJIb30BAHUIO COOTBETCTBYIOIIUMH
MeTonamMu u moxensmu U

Bld-1.3 IIprmensier metoas! u TexHonoruu U B | IIpomsBomut 0630p 1 BEIOOP MeTOA0B 1 Moaeneit U s
YIPABJIEHUU TOPOACKUM XO03HCTBOM pelIeHus 3a/1a4 YIPaBJIEHUS TOPOJCKUM X03HCTBOM,
OIICHMBAET MOTECHIIMAJI METOI0B U Mojeieit U1

Bld-1.5 IIpumensier metoas! u TexHosorun M1 IIpou3BoauT pa3BeIOYHBIN aHAIU3 JAHHBIX UL 3a1a4
JUIsl pELICHUs aKTyaJIbHBIX 3a/1a4 B yIpaBJieHuUs 0JIaroycTpoiiCTBOM TEPPUTOPHHA, OLICHUBAET
OnaroycrpoiicTse CTPYKTYpPY ¥ NOIHOTY JaHHBIX, IPOU3BOIUT JOMOIHEHNE

BEIOOpOK 1Tt Moaeneit MU

E1 Cnoco0en ocymecTBISTh TPYAOBbIe (PYHKIHMH, 00yCJI0BIeHHbIE NPodeccHoHANbHOI pobio, B O]
«JKOHOMHKA, ((PMHAHCHI U YIPABJICHUE»

E1.1 IlpumeHsaeT METObI U TEXHOJIOTUU ba3oBble METOABI ONTUMU3ALMH IPOLIECCOB B YCIOBHAX
OpraHu3alyuy U yIpaBIeHUs JaHHbIMU U HEOIPEACIIEHHOCTU U NOAXO0Ab! K npuMeHeHuro U1 niis ux
3HaHWAMH B (PMHAHCOBOII cdepe peleHus

E1.2 IIpumeHseT coBpeMeHHbIE METOIBI U OCHOBBI TOCTPOCHUS U IPUMEHEHHSI MyJIbTHA€HTHBIX
texHosorun UM nnst pemenus 3anaq MoJieNIel, BOCIIPOU3BOASIINX AUHAMUKY CJIOKHBIX CUCTEM

MPOTHO3UPOBaHUS (UHAHCOBOI chepe

E1.3 IlpumensieT coBpeMEHHBIE METOBI 1 ba3oBble METOABI ONTUMU3ALMH IPOLIECCOB B YCIOBUAX
texHonoruu M quis peuienns 3a1a4 OLEHKU HEOIPEAEIIEHHOCTU U NOAXO0AbI K npuMeHeHuto MUY niist ux
PHCKOB U YIPABJICHUS pUCKaMH B (PHHAHCOBOH peneHus

chepe

E1.4 TIpumeHseT coBpeMEHHBIE METOBI 1 OO1mye NpUHIMIB ABTOMATHU3AMH ¥ T€HEPaTHBHOTO
texHojoruu MU nns peuieHns onepaTuBHOTO npoektupoBanust ML moneneit

YIIPABJIEHUS U CTPATETNYECKOro IJIAHUPOBAHUS B
(hMHAHCOBOH NEATEIFHOCTH

H-1 CriocoGeH ocymiecTBISATh TPY/AOBBIe GYHKIMH, 00yCJI0BIEHHBIE PO ecCHOHATLHOI POILIO B
MeIHIHHe

H-1.1 IIpumensier UM i ananuza [NoHnMaeT npUHIHITEI cOOPa U XPAHEHHUS MEIUITUTHCKIX
MEIUIMHCKUX JaHHBIX B LIEJSIX MOAJEPKKH JIAHHBIX; MOKET UCTIOJIb30BATh MIPOCThIE MOAETH
KITMHUYECKUX PEIIeHUH, B TUATHOCTHKE U KJIaCCU(UKALINU U PETPECCUH

MHTEPIIPETALNH, B 3a7a49aX
HNEePCOHATU3UPOBAHHON MEIUIVHEI

PesynbraTel 00yueHHUs] MO TUCHMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIIECTBJICHHS BCEX
BUJIOB KOHTaKTHOM U CaMOCTOSITENbHOM paboThl OOyyarommxcs B COOTBETCTBUU C
YTBEPKJICHHBIM YU€OHBIM IIJIAHOM.

WuaukaTtopel  TOCTHXKEHUS KOMIETEHIMH CUMTAlOTCS  CHOPMUPOBAHHBIMH  MpU
JOCTH>KEHUH COOTBETCTBYIOIINX UM PE3yJIbTATOB O0YUYECHHUS.

2. CTpyKTYypa M cofepKaHue U CHUILTHHBI



2.1 Pacnipenesiennie TPYA0EMKOCTH TUCHUIJIMHBI 110 BUIaM padoT

O6mass TpyAOoEMKOCTh MUCHUIUIMHBI cocTaBisieT 2 3a4. en. (72 wyacoB), WuX
pacnpeaciCcHuc 110 BuaamMm pa60T IpEaACTaBICHO B Ta6J'II/H_[e
Bi s pabot Bcero ®opma
4acoB | OOydYeHUs OvHas
6 cemecTp
("ackn)

KoHTakTHasi paboTa, B TOM 4HcJe: 50,2 50,2
AyauTopHble 3aHATHSI (BCEro): 48 48
3aHATHS JIEKIIMOHHOTO THIIA 16 16
1a00paTOpHBIE 3aHATHUS 32 32
MPaKTHYSCKUE 3aHITUS - -
CEeMUHAPCKHE 3aHSTHSI - -
HWnas koHTaKkTHas pa6oTa: 2,2 2,2
KoHTpoas camocTosrensHoM padoTsl (KCP) 2 2
IIpomexxyTounas arrectanus (MKP) 0,2 0,2
CamocTosiTeibHAsi padoTa, B TOM YHCJIE: 21,8 21,8
Kypcosas pa6ota/mpoekt (KP/KII) (moaroroska) - -
KonrposbHasi pabota - -
PacuérHo-rpadmieckas padora (PI'P) (moaroropka) - -
BBIHOJIHGHI/IE? WMHIUBHUIYAIbHBIX 33/IaHUH 110 MOATOTOBKE pedheparoB, COOOUICHUIA, 10 10
Mpe3CHTAIMH
CamocrosiTenbHas MpopadboTKa U MOBTOPESHHUE JICKITMOHHOTO MaTepHaia U MaTtepuaa 53 53
yueOHHKOB M Y4EOHBIX MOCOOUIA, MOTOTOBKA K JIA00PATOPHBIM 3aHSTUSM ’ ’
IToaroToBKa K TEKYIIEMY KOHTPOJIIO 6 6
KoHTpoJsb:
[ToaroroBka K 3K3aMeHy - -
Oouas yac. 72 72
TPYA0EMKOCTH B TOM 4HcJie KOHTAKTHasi padoTa 50,2 50,2

3a4. e/ 2 2

2.2 Conepxxanme Q¥ CHUNLTHHBI

Pacrnipenenenuie Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILIIUHBL.
Paznenbl/TeMbl AUCHUILUIMHBL, H3y4yaeMble B 6 cemecTpe 3 Kypca ouHOU (opMbl 00yUEeHHUs

KonngectBo yacos
No HanmenoBanue pa3zienoB (Tem) e Aynutopuas | Breayauropras
g pabota pabota
m | T |03 | JP CPC
Pazgen 1. BBegeHue B peKOMeHAaTeJIbHbIE CHCCTEMbI 6 2 2 2
Tema 1.1: Ocnosusbie koHuenuuu. Tumsl PC: content-based,
1. collaborative filtering, ru6puansie. User-Item marpuna. 6 2 2 2
[IpobiemMa X0JIO0AHOTO CTapTa.
Pasnea 2. KosutadoparnBHas GuiibTpanus 16 4 8 4
) Tema 2.1: User-Based u Item-Based moaxosl. Mepbt 6u30¢TH 3 ) 4 )
) (xocuHycHas, Jaccard).
3 Tema 2.2: Matpuunsie pasnoxenus (SVD, ALS). Peanusanus B 3 ) 4 )
) Apache Spark MLIib.
Pasnea 3. KonTeHTHBIE M THOPUAHBIE METOAbI 20 4 10 6
4 Tema 3.1: Bekropuzanus konrenta (TF-IDF, Word2Vec). 6 ) 5 5
) [ocTpoeHue puyeii.
5 Tema 3.2: I'uGpuanbie apxuTeKTyphl. B3BemmuBanue Moeeii. |2 3 4
) PaHXUpYIOIINE CHCTEMBI.
Pazgen 4. I'ny6oxoe 00y4eHne B peKOMEHAATEIbHBIX 18 4 8 6
cuccreMax
6. Tema 4.1: Heiipoceresnie apxurektypsl: Two-Tower, NeuMF. 8 2 4 2
7. Tema 4.2: Tpaucdopmepsr mis pekomenganuii. BERT4Rec. 10 | 2 4 4




Pasnea 5. IlpoMblnieHHBbIE KEHCHI 9.8 2 4 3.8

] Tema 5.1: OnruMusanys MPOAAKIIEH-CUCTEM: OHJIaiH- 9.8 ) 4 33
) obyuenue, A/B-TecThl, dTHKA. ’ ’

HUTOI'O no pasdenam oucyuniurl 69,8 | 16 32 21,8

Konrpois camocrositensHoi pabotsl (KCP) 2

IIpomexyTounas arrecranus (MKP) 0,2

IToAroTOBKA K TEKYIIEMY KOHTPOJIIO -

OO01ast TPYA0EMKOCTb MO TUCIUTUIMHE 72

Mpumeuanue: J1 — nexkumu, M3 — npakTnudeckne 3aHATMA / cemuHapsbl, JIP — nabopaTopHble
3aHaTUA, CPC — camocToATenbHan paboTa cTyaeHTa



2.3 Coaep:xanue pa3aesioB (TeM) QU CIUAIIAHbBI
2.3.1. 3aHATHSA JEeKIMOHHOTO THIA

Ne HaumenoBanue Conepianye pasiena (TeMsi) ®opMa TeKy1Lero

paszzaena (TeMbl) KOHTPOJIS

1. |BBenenue B Tema 1.1: Ocrosuble konuennun. Tunsl PC: content-based, KoHnTponsHbie
pexoMeHAaTeNbHbIe  (collaborative filtering, rubpunnsie. User-Item matpuma. [IpoGmema  |[BOIIPOCHI
CHCCTEMBI XOJIOJIHOTO CTapTa.

2. |Komnabopatusnas  |Tema 2.1: User-Based u Item-Based nogxozsl. Mepsl 6au3octu KonTtponsHsie
bunnsTpanys (xocuHycHas, Jaccard). BOIPOCHI

Tema 2.2: Matpuunsie pasnoxenus (SVD, ALS). Peanusanus B
Apache Spark MLIib.

3. |KoHTeHTHBIE U Tema 3.1: Bekropusanus kourenra (TF-IDF, Word2Vec). KoHnTponsHbie

ruOpuaHbIe METONB!  |[TocTpoeHnue (uyei. BOTIPOCHI
Tema 3.2: T'ubpuHble apxuTeKTyphl. B3BemuBanue Mo eneii.
PaHXUPYIOIINE CUCTEMBI.

4. \I'my6oxoe obyuenue |Tema 4.1: Heiipoceresbie apxurektypsl: Two-Tower, NeuMF. Konrposbusie
B pCKOMCHIATCIIbHBIX | Tema 4.2: Tpancdopmeps st pekomeraarmii. BERT4Rec. BOIIPOCHI
cruccTeMax

5. |lIpomblluIeHHbBIE Tema 5.1: OnTumuzanus IpoAAKIIEH-CUCTEM: OHNaliH-00yYerne, |KoOHTponbHbIE
KEeNChI A/B-TecThl, 3THKA. BOIIPOCBHI

2.3.2. 3aHATHA CEMHUHAPCKOIO TUIIA
3aHgaTus CCMHUHApPCKOI'0 TUIIa HE NPCAYCMOTPCHLL y‘le6HI>IM IIJIAHOM.
2.3.3. JlaGopaTopHbIe padoThI

No HaHMeH(zTB:;EIe) paziera TemaTuka 1ab0paTOPHBIX padOT dopMa TeKyIIEero KOHTPOJIs

1. |Tema 1.1: OcnoBHEIE JIP 1.1: Ananmm3 maracera Omnpoc 1Mo TEOPETHIECKOMY MaTepUaty.
koHueniwu. Tumnsl PC: MovieLens (EDA). ®opmuposanue |OTIET 110 1abopaTopHOH paboTe.
content-based, user-item matpuibl. Pacuer
collaborative filtering, 6a3oBbIx MeTpuK (Precision@)5).
rubpuaaeie. User-Item
Mmarpuua. [Ipodiema
XOJIOJIHOTO CTapTa.

2. |Tema 2.1: User-Based u  |JIP 2.1: Peanusanus k-NN st Ormpoc 110 TEOPETUUECKOMY MaTepuaiy.
Item-Based moaxomsr. Item-Based pekomennamuit Ortyer no nabopatopHoit padore.
Mepsi 65n30cTH (6ubnmoreka Surprise). Kontponpnas padora Nel. TP 2
(xocunycHas, Jaccard).

3. |Tema 2.2: Marpuunsie  |JIP 2.2: [Toctpoenne SVD-monenu |[Onpoc 1o TeOpeTHIECKOMY MaTepUaiy.
pasnoxenns (SVD, ALS). |na PySpark. Otuer no nabopaTopHoii padore.
Peanuzanus B Apache JIP 2.3: Onrrumu3anus
Spark MLIib. runepnapameTpoB ALS.

JIP 2.4: CpaBHEHUE METPUK JUIsS
implicit/explicit feedback.

4. |Tema 3.1: Bexropusamms |JIP 3.1: [Toctpoenue koHTeHTHBIX |KoHTponbHas pabora Ne2 IIposepka
konrenra (TF-IDF, pPEKOMEHIAITUH IS TEKCTOB BBITIOJTHEHHS AoMamHuX padot. TP 3
WOI’dZVCC). HOCTpOCHI/Ie (Amazon Reviews).

(huuei.

5. |Tema 3.2: ['ubpumgusie  |[JIP 3.2: ['uGpugHas Moaens Ompoc 1o TEOPETUIECKOMY MaTEPUAILY.
apXUTEKTYPHI. LightFM. Otuer no nabopaTopHoi padore.
BaBemuBanne moxeneid. |JIP 3.3: I'paguentHeiii OycTuHT
Pamxupyromniie nu1s pamkuposadus (XGBoost).

CUCTEMBI. JIP 3.4: Ananus Biausnus puyeii Ha
Ka4eCTBO.
JIP 3.5: Pemenune mpobiemsl cold
start.




Ne HaHMeH(Z::SEIe) pasiera Temartuka 1a60paTopHBIX PadoOT dopMa TeKyIEro KOHTPOJIs

6. |Tema 4.1: Helipoceressie |JIP 4.1: [Toctpoerne Two-Tower |Ompoc 1o TeopeTHIECKOMY MaTepuaiy.
apxurekTypbl: Two-Tower, |momenu (TensorFlow Otuer no naboparopHO# padore.
NeuMF. Recommenders).

7. |Tema 4.2: Tpauchopmepsi|JIP 4.2: O0yuerne smOenauaroB  |Onpoc mo TeOPETUIECKOMY MaTEpUAIy.
JUI PEKOMEH IaIui. TOBapoB ¢ ucnoap3oBanneM CNN. |OTder o naboparopHoii pabore.
BERT4Rec. JIP 4.3: PekomeHganuu Ha

MOCJIEIOBATENBHOCTAX
(GRU/LSTM).

JIP 4.4: Knacrepusanus
M0JIb30BATENEN C aBTOIHKOJEPAMHU.

8. |Tema 5.1: Ontummzamms  |JIP 5.1: [eroit mogenu B Docker- |Onpoc no TreopeTnueckoMy MaTepuay.
MPOJAKIIEH-CUCTEM: KOHTEHHepe. Otuet o nabopaTopHoii padore.
oHmaiti-o0yuenue, A/B-  \JIP 5.2: [Ipoextuposanue A/B-

TECTEL, STHKA. TeCTa JUIsl PEKOMEHIAITHIH.

2.3.4. IlpumepHasi TeMATHKA KyPCOBBIX padoT (MPOEeKTOB)
KypcoBble paboTh! (IIPOEKThI) HE IPELYCMOTPEHBI YUEOHBIM IIJIAHOM.

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 00eceYeHUs AJIs1 CAMOCTOATEIbHONH padoThl
00y4yarouuXxcs Mo JUCHUIINHE (MOIYJII0)

Lenbro caMoCTOATENBHOM PabOThI CTYICHTA SIBIISACTCS:

- yriyOseHue 3HaHUM, OJyYEHHBIX B pe3yJIbTaTe ayIUTOPHbIX 3aHITU;

- pPa3BUTHEC HABBIKOB

CaMOCTOSITEIIbHOM pa6OTI>I;

- 3aKpEeIICHUE OIbITA U 3HAHUH, OTYYEHHBIX BO BPEMsI JaOOPATOPHBIX 3aHITHMA.

Buxg CPC

HepequL y‘IC6HO-M€TO,I[I/I‘IGCKOFO obecrneueHus JUCHUIIIINHBI
10 BBIIOJIHEHUIO CaMOCTOSTEILHOMI pa6OTBI

2

3

[TpopaboTka u moBTOpEeHKE
JIEKITHOHHOTO MaTepuana,
MaTepHuaa y4eOHoH u
HAay4HOMU JIUTepaTyphl,
MOJrOTOBKA K CEMHHAPCKUM
3aHATHIM

Meroauyeckue yka3aHusi JUisl TIOATOTOBKH K JIEKIIMOHHBIM U CEMHHAPCKUM
3aHATHSM, YTBEP)KICHHbIE Ha 3ace/laHnu KaeAphl aHaTU3a JaHHbIX U
HCKYCCTBEHHOTO MHTEJUIEKTa (DaKyIbTeTa KOMIBIOTEPHBIX TEXHOJIOIHI 1
npuxiagHoi MatemMaTuku ®T'BOY BO «Ky6I'Y», nmpotokon Ne7 ot 22.03.2023 r.
Metoandeckue yKa3aHUs 10 BRIITOJHEHHUIO CAMOCTOSTEIFHON paboTHI,
YTBEPXK/ICHHBIC Ha 3aceaHNH Kadeaphl aHaIn3a JaHHBIX U HCKYCCTBEHHOTO
HHTENJIEeKTa (aKyIbTeTa KOMITBIOTEPHBIX TEXHOIOTHH U MIPUKIATHON MaTeMaTHKH
OI'BOY BO «Ky6I'V», mporokon Ne7 ot 22.03.2023 r.

TToaroroska x

MeTOI[I/I‘IeCKI/IC YKa3aHud 10 BbIITOJIHCHUTIO J'Ia60paTOpHBIX pa60T, YTBCPIKACHHBIC
Ha 3aCCJaHun Ka(l)el[pbl aHaJIn3a JaHHbIX U UCKYCCTBCHHOI'O MHTCJIJICKTA

2 71a00paTOPHBIM 3aHATHIM (axynbTeTa KOMIBIOTEPHBIX TEXHOJIOTHH M pUKIIaHON MaTeMaTuku ®IBOY
BO «Ky6I'¥Y», mpotokon Ne7 ot 22.03.2023 r.
MeTtoanyeckue yKka3aHHs MO BBIIOJIHEHHIO CAMOCTOATENBHON PabOTHI,
3 IToAroToBKa K pemIeHNIO YTBEp)KICHHBIEC Ha 3aceJaHnU KadeIpsl aHaIn3a JaHHBIX U UCKYCCTBEHHOTO
3a7a49 ¥ TECTOB HMHTEIUIeKTa (aKyIbTeTa KOMIBIOTEPHBIX TEXHOJOTHHA U MPUKIATHON MaTeMaTHKN
OI'BOY BO «Ky6I'V», mporokox Ne7 ot 22.03.2023 1.
MeTtoanyeckue yKka3aHHs MO BBIIOJIHEHHIO CAMOCTOATENBHOW PaOOTHI,
4 IToaroToBka K TeKyuiemy YTBEp)KICHHBIEC Ha 3aceJaHnU KadeIpsl aHaIn3a JAaHHBIX U UCKYCCTBEHHOTO
KOHTPOJII0 HMHTEIUIeKTa (aKyIbTeTa KOMIBIOTEPHBIX TEXHOJOTHHA U MPUKIATHON MaTeMaTHKN
PI'BOY BO «Ky6I'Y», mpotokon Ne7 ot 22.03.2023 r.
5 | lloaroToBka KOKIa 0B Meroauyeckne yka3aHus Juis TIOATOTOBKH dcce, pedepaToB, KypCcoBBIX padoT,

YTBEpIK/ICHHBIE Ha 3aceaHuy Kadeaphl aHaIN3a JaHHBIX U HCKYCCTBEHHOTO
MHTEJUIeKTa (PaKyJIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHI 1 NPUKIIATHON
marematuk PI'BOY BO «Ky6I'Y», mpotokon Ne7 ot 22.03.2023 r.




Y4eOHO-METOAMYECKHUE MaTepuajbl I CAaMOCTOATEIBHONW pabOThl OOYYaIOIIUXCS W3
qKcila MHBAINWJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOYKHOCTAMH 310poBbs (OB3) npenocrasustorcs
B (hopMax, aTanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBS U BOCIIPUATHS UH(DOpMALIUU:

JUist 1 ¢ HApyIIEHUSIMH 3PEHHS:

— B MieyaTHOM popme yBeIHMUEHHBIM HIpUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauo-daiina,

— B re4atHoi (opme Ha s3bike bpaits.

Jjig U1 ¢ HapyLIeHUSIMU CTyXa:

— B mieyaTHoi opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIeYaTHOM ¢opme,

— B (popMe 3JIEKTPOHHOTI'O IOKYMEHTA,

— B ¢popme ayauo-daiina.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
00y4aromuxcs.

3. OOpas3oBaTeJbHbIE TEXHOJIOIMH, NPHMEHsSieMbI¢ NPH OCBOCHHH JHCHHUILIHHBI
(Mmonmy.Jist)

B nponecce u3ydeHus AUCHUILIMHBI JICKIUH, JIAOOPATOPHBIE 3aHSATHS, KOHCYJIbTALUU
SBISIOTCSL  BemymuMH  ¢GopmamMu  oOydeHHss B paMKax  JIEKIMOHHO-CEMHUHApPCKOU
00pa30BaTeIbHOM TEXHOJIOTHH.

Jlexuuu W37ararOTCs B BHUAE MNPE3CHTAUUMU C HUCIOJIB30BAHUEM MYJIbTUMEIUNHON
annaparypsl. JlaHHbIe MaTepHalIbl B 3JIEKTPOHHOH (hopMe mepearoTcs CTyIeHTaM.

OCHOBHOH 11e/1bI0 JTA0OPATOPHBIX 3aHATUHN SBISETCS pa300p MPAKTUYECKUX CUTYalHH.
JlonomHUTENbHON 1eNbI0 Ta00paTOPHBIX 3aHATUN SBISETCS KOHTPOJIb YCBOEHHUS MPOHAEHHOTO
Mmatepuana. Ha naGopaTOpHBIX 3aHATHSX TaKKe OCYLIECTBIISETCS IPOBEPKA BBIOJHEHUS
3aJlaHuH.

[Ipu mnpoBeneHun 51aOOPATOPHBIX 3aHATHM YYAaCTHUKU 3aKpEIUISIIOT IPOMIEHHBIN
MaTtepuaig myTeM OOCYXAEHHUS BOIPOCOB, TPeOYIOIIMX 0cOO0ro BHUMAHUS W IOHHUMAaHMS,
OTBEYAIOT Ha BOIIPOCHI IIPEINOIABATENSA U APYTUX CIAyNIaTeNen, OCYIECTBIIAIOT PEIIEHHs TECTOB,
HaIPaBJIECHHBIX HAa IOBTOPEHME JIEKIUOHHOTO MaTepHala M HOPMATHUBHBIX JOKYMEHTOB IIO
M3y4aeMoOll TeMaTHKe, BBINOJHSIOT pELIEeHHE 3a7ad, KOTOpbIE CIIOCOOCTBYIOT Pa3BUTHIO
NPAaKTUYECKUX HABBIKOB B 00JIACTH U3y4aeMOM JUCLUIUINHBL.

B uucno BuoB paboThl, BBITOIHIEMOH CIYIIATEISIMU CaMOCTOSTENBHO, BXOAT:

1) mouck 1 U3ydeHue TUTepaTypsl o paccMaTpUBaeMon TeEME;

2) MOMCK M aHaJU3 HAay4YHBIX cTaTel, MOHOTpaduil Mo paccMaTpuBaeMoi TEMe.

WHuTepakTiBHBIE 00pa3oBaTeNbHbIE TEXHOJOTMM, MCIOJIb3YEMbIE B  ayJUTOPHBIX
3aHATUAX: MPH peau3alliy pa3IMYHbIX BUAOB y4eOHON padoThl (JIEKIMI U MpaKkTHYECKHX
3aHATHUI) UCTIONB3YIOTCA CIeyrolre 00pa3oBaTesIbHbIe TEXHOJIOTUH: AUCKYCCHH, MTPE3EHTALIH,
koH(pepeHmmu. B coueTtaHWn ¢ BHEAyAUTOPHOW pabOTOW OHH CO3MAIOT JOMOJTHUTEIbHBIC
ycnoBus (OPMHUPOBaHMUSA M Pa3BUTHUA TPeOyeMbIX KOMIIETEHIMHA OOYYaroluXcs, MOCKOJIBbKY
MO3BOJIAIOT 00ECHe4YnTh AaKTUBHOE B3aMMOJECMCTBHE BCEX YYAaCTHHUKOB. OTH METOAbI
CIOCOOCTBYIOT JINYHOCTHO-OPUEHTHPOBAHHOMY TOIXO/TY.

Bce mnepeuncnennbie Buibl U (GOpMbl y4eOHOH pabOThl M TEKYLIEro KOHTPOJIS
HampaBieHbl Ha (QopMHpOBaHHME Yy oOOydaromuxcs Npo(ecCHOHANIBHBIX KOMIETEHIHH,
MNPEeIyCMOTPEHHBIX MpHU IUIAHWPOBAaHMM  PE3yJbTaTOB OOydYeHUs MO JAUCHUIUIMHE U
COOTHECEHHBIX C INITAHUPYEMBIMHU Pe3yJIbTaTaMU OCBOCHUS 00pa30BaTEIbHON MPOTrPaMMBI.

JUid M ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 30POBbsS IIPEIyCMOTPEHA OPraHU3aLNs
KOHCYJIbTAIIMH C HMCIIOJIb30BAaHUEM DJICKTPOHHOH IMMOYTHl U YCTaHABIUBAETCS OCOOBIA MOPSIOK
OCBOCHMS YKa3aHHOW TUCLHMIUIMHBL. B 0Opa3zoBaTenbHOM Ipolecce UCIONIb3YIOTCS COLUAIBHO-



aKTUBHBbIE U pEQUIEKCUBHBIE METOJbl OOY4YEHMs, TEXHOJIIOTUH COLUAIBHO-KYJIbTYPHOM
peadMIMTalMy C 1EIbI0 OKAa3aHMs MOMOIIM B YCTAaHOBJIGHHWHU IOJHOIICHHBIX MEXJIMYHOCTHBIX
OTHOILEHUH € JPYTUMH CTYAEHTaMM, CO3/aHUU KOM(OPTHOro NCUXOJIOTMYECKOro KiuMara B
CTYJIEHYECKOU IpyIIIIe.

Belieo3HaueHHble  00pa3oBaTeNbHbIE TEXHOJOTMM JAlOT Haubosaee 3PQPEeKTUBHBIC
pe3yiabTaThl OCBOCHMS AUCLUIUIMHBI C IO3ULUN AKTyaJIM3alUU COACP)KAHUS TEMbl 3aHATHS,
BbIPAOOTKH MPOAYKTUBHOI'O MBIIIJICHUS, TEPMUHOJIOTHYECKON IPaMOTHOCTH U KOMIIETEHTHOCTH
o0y4aeMOro B acCHEKTe€ COLMAJIbHO HANpaBICHHONW mo3unuu Oynaymiero OakaiaBpa, U
MOTHUBAIMH K HHUIIMATUBHOMY U TBOPUYECKOMY OCBOCHHUIO yU4eOHOro MaTepuaia

4. OueHo4YHbIE CPeACTBA JJIS TEKYHIEro KOHTPOJISl YCIIeBAeMOCTH U MPOMEKYTOYHOM
aTrecTanuu

OneHouHble cpelcTBa HpPEJHA3HAYeHbl U1 KOHTPOJIA M OLEHKHM 0Opa30BaTeNbHBIX
JOCTIDKEHUH 00yYaroImuxcsi, OCBOMBIIMX NporpaMMy y4yeOHoW nuctuiuimabl «HelpocereBbie
MOJIEIIH.

OcBoeHme MUCHUIUIMHBI MPEIIOJaraeT JBe OCHOBHBIC ()OPMBI KOHTPOJIS — TEKyIIas U
IIPOMEXKYTOYHAs aTTeCTaLUs.

Tekymuii KOHTPOJIb YCIEBAEMOCTH OCYLIECTBISECTCS B TEYEHHE CEMECTpPa, B XOIE
IIOBCEHEBHON yuyeOHON paboThl W HOpeArnonaraeT OBJIAJACHUE MaTepuajaMu  JIeKIHH,
JUTEpPaTyphl, NMporpamMmbl, pabOTy CTYAEHTOB B XOJ€ MPOBEACHMS NPAKTHUUECKUX 3aHATUH, a
TaKXe CUCTEMAaTHYECKOE BBIIOJIHEHHE TECTOBBIX padoT, pelIeHue MPaKTUYECKUX 3a7a4 U UHBIX
3alaHuil ISl CaMOCTOSITENIbHOM pabOThl CTYJAEHTOB. JlaHHBIM BUJ KOHTPOJS CTUMYJIUPYET Y
CTYACHTOB CTpEMJICHHE K CHCTEMaTH4YeCKOH CaMOCTOATENbHON paldoTe MO H3Yy4YEHUIO
nucuuiinabl. OH TpeAHa3HayeH [Jis OICHKHM CaMOCTOATENbHOM paldOThl CiyliaTeieil Imo
PELIECHUIO 3a/ay, BBIIOJHEHUIO MPAKTUYECKHUX 3aJaHMi, MOABEIEHUS UTOIOB TECTUPOBAHUS.
OneHuBaeTcsl Takke aKTUBHOCTh U KaYECTBO PE3YJIbTATOB MPAKTUYECKOW pabOTHI HA 3aHATHUSX,
ydacTHe B JUCKYCCHSIX, OOCYKJIEHUX U T.I. IHIUBUIyalbHbIE U TPYIIIOBbIE CAMOCTOSATENbHBIE,
ayJIUTOpHbIE, KOHTPOJbHBIE pPAabOTBl MO BCEM TeMaM JAMCLUUIUIMHBI  OpraHU30BaHbI
€IMHO00pa3HbIM 00pa3oM. /111 KOHTpPOJIE OCBOEHUS COJEPKaHMs JAUCLUILIMHBI UCIOIb3YIOTCS
olleHOYHble cpeacTBa. OHM HalpaBlIEHbl Ha ONpEJENIEHHE CTeNeHH CHOPMHUPOBAHHOCTU
KOMIIETECHIIUH.

IIpoMe:xxyTOYHast aTTeCcTALMsl CTYJCHTOB OCYIIECTBIIAETCS B paMKaxX 3aBEPIICHHS
M3YYEHHs] TUCLUUIUIMHBI U MO3BOJIIET ONPENEIUTh KaueCTBO YCBOEHUS M3YUEHHOIO MarTepHaa,
IpeJoiaraeT KOHTPOJIb U YIIPaBJI€HUE MPOLIECCOM MPHOOPETEHUsI CTyIEHTaMU HEOOXOIUMBIX
3HaHMM, YMEHUs M HaBblKOB, omnpenensaeMbix no PI'OC BO mno cooTBETCTBYROLIEMY
HAIpPAaBJIEHUIO MTOJIFOTOBKY B KAYECTBE PE3yJIbTATOB OCBOEHUS YUEOHOH TUCIUTUIMHBI.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3JI0pPOBBSI BEIOUPAIOTCS C YUETOM MX MHAUBUAYAIbHBIX ICUXO()U3NUYECKHX OCOOCHHOCTEH:

— IpH HEOOXOAMMOCTH HHBAJIMAAM M JIHMIAM C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
310POBbS IPENOCTABISAETCS JOMOJHUTEIBHOE BPEMS LIS IIOATOTOBKH OTBETA HA DK3aMEHE;

— IIpU MPOBEJICHUH TPOLEAYPHI OIIEHUBAHUS PE3YyIbTaTOB 00yUEHHs] MHBAIUIOB U JIUIL C
OTpaHUYEHHBIMHU BO3MOXXHOCTSIMHU 3/10POBbsI MPEAYCMaTPUBAETCS HCIIOJIb30BAHHE TEXHUYECKHX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YyHAIOIIMXCsl C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpOLEAypa OLCHUBAHUS pE3yJbTaTOB OOyYEHHUS IO JAUCHUIUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

[Iponienypa oneHMBaHUS Pe3yJIbTATOB OOY4YEHHsS WMHBAIUIOB U JIUI] C OrpPaHUYEHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbSl 1O JUCHMILIMHE (MOAYNIO) MpEeAycMaTpUBAaeT MPeOCTaBlIEHUE
uHpopManuu B (opMax, AJANTUPOBAHHBIX K OTrPAaHMYEHHUSIM HX 370POBbS U BOCIPHUATHUS
nHpopmanuu:

JUid nu1 ¢ HapyLIEHUSIMH 3pEHUS:

— B ITIeYaTHOUW (popMe yBEITUUCHHBIM MIPUPTOM,



— B popMe PIIEKTPOHHOTO IOKYMEHTA.
Jis 11 ¢ HapyIICHUSIMH CITyXa!
— B [Ie4aTHOM (opme,
— B (hopMe IIEKTPOHHOTO JIOKYMEHTA.
J1J1st JIT ¢ HApyIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:
— B miedaTHo opme,
— B popMe PIIEKTPOHHOTO JIOKYMEHTA.
JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

4.1 OueHo4HbIe CPEACTBA JJIsl TEKYIIEro KOHTPOJIS yCIIeBAeMOCTH
4.1.1. Bomnpocbl KOHTPOJBLHOIO ONPOCA B PpPaMKaxX 3aHATHH JIEKIUOHHOIO M
CEMHMHAPCKOIo THIIA
KoHTpobHbIE BOIPOCH IO TEMaM:
Bseoenue 6 oucyunauny, Ocnosnvie ceedenusi o HeliponHvix cemsx, Hetiponnvie cemu 6
naxeme ST: Neural Networks, Hetiponnvie cemu ¢ Matlab
. [Ipenmy1iiecTBa HEMPOHHBIX CETEM.
. BBezieHne B HEMPOHHBIE CETH.
. DTanbl pa3BUTHUSI HEMPOHHBIX CETEH.
. [Mapamnenu u3 6monoruu. I3BECTHBIE THITHI CETEH.
. ba3oBas nckyccTBeHHas MOJENb.
. OnpeneneHye NCKyCCTBEHHOTO HEHPOHa.
. OYHKIIMM aKTUBALUH.
. [lpumeHeHne HEMPOHHBIX CETEH: paclo3HaBaHue 00Pa3oOB, MPOTHO3UPOBAHUE.
. IlpumeHeHne HEWPOHHBIX CeTel: KiacTepu3anus, KI1acCupuKarus.
. [IpuMeHeHne HEUPOHHBIX CETEN: allIPOKCUMALIHsI, YIIPABJICHHE.
. Teopema Konmoroposa-ApHoiba.
. Pabora Xext-HunbceHa.
. MaremaTtnueckoe onucaHue paboTel HEHPOHHOM CeTH.
. COop naHHBIX JIsl HEUPOHHOM CETH.
. OT0Op MepeMeHHBIX U MOHWKEHHUE Pa3MEPHOCTH.
. DTamnbl peleHus 3aaad.
. Knaccuguxkanus 3anad.
. AnmapatHas peanu3anys HEMPOHHBIX CETEH.
. IIporpaMMbl MOAETMPOBAHNS NCKYCCTBEHHBIX HEUPOHHBIX CETEM.
. OOGyuyeHrie MHOTOCJIONHOTO NEPCENTPOHA.
. AropuT™ 00PaTHOTO PACHPOCTPAHEHUSI.
. [lepeoOyvenue u o600menne. OTOOp AJaHHBIX.
. Kak o0yuaercst MHOTOCIIOMHBIN TepCenTpOH.
. PagnanpHas 6a3ucHas pyHkius. OCHOBHBIE TPUHIIMIIHI.
. BepositHOCTHAs HelipoHHas ceTb. PNN-ceTn.
. O606menHo-perpeccuonnas Heiiponnas cetb (GRNN).
. JInnennas certs.
. Helipo-renernueckuii anroputm oT00pa BXOTHBIX TaHHBIX.
. YripaBiseMoe U HeynpasisieMoe o0ydyeHue - 00yueHHe ¢ yUuTeseM 1 0e3.
. 3aaun KiaccuUKaImm.
. Cetp Koxonena. Tononornyeckas xapra.
. Pemmenue 3anay kiaccuukanyuy pa3IMuyHbIMU TUTIAMU HEMPOHHBIX CETEH.
. Tabnuua craTuCTUK Kiaccudukanuu.
. [Toporu npuHATHS U OTBEP>KEHUS PELICHUIA.
. Pemmenue 3anau perpeccun B makete ST: Neural Networks.
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36. 3amaum aHanm3a BpeMEHHBIX psoB. [IporHozupoBanue OyAymIux 3HAYCHHI
BPEMEHHBIX PsJIOB.

37. Ilporno3upoBanue BpeMeHHbIX psaaoB B makete ST: Neural Networks.

38. I'padmueckuii uaTepdeiic momp3oBarens mist Neural Networks Toolbox B cucreme
Matlab.

39. Ilpocroit HelipoH. DyHKINS AKTUBALIUH.

40. HelipoH ¢ BEKTOPHBIM BXOJIOM.

41. ApxuTekTypa HEMPOHHBIX CETEH.

42. Co3nanue, THULHAIM3ALKS M MOACIMPOBAHUE CETH.

43. Tlponienypsl anantanuu 1 o0y4deHusi. MeToibl 00y4eHHsI. AJTOPUTMBI O0YUICHHSI.

44. IlepcenTpoHBbl, JIMHEHHBIC, PaIUaTIbHBIC OA3UCHBIC CETH.

45. Cetu KJacTepu3anuu 1 Kiaccuuranuu

46. Camoopranusyrouiygecs HeiponHsle cetu. LVQ-cetn.

47. Cetn Onmana. Cetu Xondwumnma.

48. Anmpokcumanus ¥ GuiIbTpanusi CHrHajaoB. CUCTEMBI YIIPaBICHUS.

49. BeruucaurenpHas MoJiellb HEHPOHHOM CETH.

50. ®opmupoBanue Moaeneil HelipoHHbIX ceTeil. [Ipumenenne cuctemsl Simulink.

Kputepuu onenkmu:

«HEYIIOBIICTBOPUTEIBHO» — €CIHM CTYJICHT HE 3HACT 3HAYMTEIbHON YacTH MaTepualia
I/I3y‘~Ia€MOI\/JI TEMBI, JOITYCKAaCT CYHICCTBCHHLIC OHII/I6KI/I, ¢ OOJIBIIMMU 3aTPYAHCHUSAMUA OTBCUACT
10 33JJAHHOMY BOIIPOCY TEMBI;

«Y/IOBJIETBOPUTEIFHO» — CTYACHT JIEMOHCTPUPYET (hparMeHTapHbBIC MPEICTABICHUS O
COJICpKaHUU HM3Y4aeMOW TEMBbI, YCBOWJI TOJIbKO OCHOBHOW MaTepual, HO HE 3HAeT OTHAEIbHBIX
JeTaliel, JOIMyCKaeT HETOYHOCTH, HEJOCTATOYHO WPABWIbHBIC (OPMYIUPOBKH, HapyIIaeT
MOCIIE0BATEIHHOCT B U3JI0KEHUH MPOTPAMMHOT0 MaTepuaa,

«XOPOIIO» — CTYIEHT JIEMOHCTPUPYET OOIIMe 3HAHUS 110 TeME CEMHHApa, TBEPJO 3HAET
MaTepuan Mo TeMe, TPaMOTHO U TO CYIIECTBY H3JIaraeT ero, He JOMYCKaeT CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC, MOXKET NMPaBUIIBHO MMPUMEHATh TCOPCTUUCCKHUEC IMOJIOKCHUSA

«OTJIMYHO» — CTYJIEHT JIEMOHCTPUPYET TIyOOKHE M MPOYHbIE CHUCTEMHBIE 3HAHUS I10
U3y4aeMoi TeMe, NCUEPITBIBAIOIIE, ITOCIIEI0BATEIHHO, TPAMOTHO M JIOTHYECKH CTPOWHO HM3JIaraeT
OTBET, HE 3aTPYAHSETCA C OTBETOM NpPU BHIOU3MEHEHUHU BOMNPOCA, YMEET CaMOCTOSITEIBHO
000011aTh ¥ U3J1araTb MaTepuai, He TOMycKas OIMOOK.

4.1.2. KonTpoJbHbIe padoThl M0 Y4eOHOH AMCHMILIMHE

Tema I: Ilpe/nocm npoyeccuposanue. Muozocnounwiit nepcenmpon (MLP)

3amanue 1. Co3nath HEHpOHHYIO ceTh Juid pemieHus 3amaun XOR B makere ST: Neural
Networks.

3amanue 2. Co3maTe HEWPOHHYIO CeTh Ui amnmpokcuManuu (yHkiuu B makere ST:
Neural Networks.

3amanue 3. Co3mare HEWPOHHYIO CeTh Ui amnmpokcuManuu (yHkiuu B makere ST:
Neural Networks.

3amanue 4. Co3narh HEWPOHHYIO CETh JUISl PELICHHs 3a/aud KIacCU(pHUKAIMM IIBETOB
Upuca B makere ST: Neural Networks.

3amanue 5. Co3maTe HEWPOHHYIO CeTh Ui amnmpokcuManuu (yHkiuu B makere ST:
Neural Networks.

3amanue 6. Co3mare HEWPOHHYIO CETh Ui amnmpokcuManuu (yHkiuu B makere ST:
Neural Networks.



3aganue 7. Co3aaTh HEUPOHHYIO CETh JJISI PEIICHMS 3aJlaun perpeccuu 1BeToB Mpuca B
nakere ST: Neural Networks.

3amanne 8. Co3marh HEHMPOHHYIO CeTh I anmpokcumanuu (yHkiuu B makere ST:
Neural Networks.

Tema 2: PaouanvHas 6azucnas Qynkyus. Beposmuocmuas HeUpoHHAs cemb.

Obobwenno peepeccuonnas HetporHas cemo. Jlunetinas cemo.

3amanne 1. Co3gaTh HEHPOHHYIO CETh paaualIbHOW 0a3MCHON (QYHKIUH JUIS pPeIICHHS
3amaun perpeccuu 118etoB Mpuca B makere ST: Neural Networks.

3ananue 2. Co3gaTb BEpOATHOCTHYIO HEHWPOHHYK C€Th Ul pEeLIeHMs 3ajaudu
kinaccudukanuu npetoB Mpuca B makete ST: Neural Networks.

3ananue 3. Co3mark 0000IIEHHO-PETPECCHOHHYI0 HEHPOHHYIO CETh JIJISl PEIICHUS 3aa9u
perpeccun nBetoB Mpuca B makete ST: Neural Networks.

3ananue 4. Co3parh JIMHEHHYI0 HEHPOHHYIO CETh I pEUIeHMs] 3aJaud perpeccuu
useroB Mpuca B makere ST: Neural Networks.

3amanne S. Co3maTh HEHPOHHYIO CETh paJMalbHON OasucHON (yHKIMH AJs
annpokcumanmn  pynkuuu B makere ST: Neural Networks. CpaBHuTh pesynapTaT
MHOTOCJIOMHBIM NIEPCENTPOHOM.

3amanne 6. Co3maTh HEUPOHHYIO CeTh paAvaibHOW OasWcHOW (DYHKIUU IS
anmpokcumanun  ¢yHkuun B makere ST: Neural Networks. CpaBHuTh pesynpTar c
MHOTOCIIOMHBIM EPCENTPOHOM.

3amanne 7. Co3maTh HEHPOHHYIO CETh paJHalbHON 0asucHON (yHKIMH AJs
annpokcumanun  pynkuuu B makere ST: Neural Networks. CpaBHuTh pesynpTaT
MHOTOCJIOMHBIM EPCENTPOHOM.

Tema 3: Cemwv Koxonena

3ananue 1. Co3nate HelipoHHYIO ceTh KoxoHeHa [ peleHus 3a7aydl KiacTepu3aluu
useroB Mpuca B makere ST: Neural Networks. [Toctpouts Tonosoru4ueckyro kapry.

3ananue 2. Co3nate HelpoHHYIO ceTh KoXoHeHa s peleHus 3aayd KiacTepu3aluu
cTpoutenbHbIX peanpusatuii Kpacnomapckoro kpast B makere ST: Neural Networks. [Toctpouts
TOTIOJIOTUYECKYIO KapTy.

3amanue 3. Co3narh HEHpOHHYIO ceTh KOXOHEHa Jisi peleHus 3aJadu KiiacTepu3aliuu
CeNbCKOXO03sMCTBeHHBIX npennpuatuii KpacHogapckoro kpast B makere ST: Neural Networks.
[TocTpOUTH TOMIOIOTUYECKYIO KapTy.

3ananue 4. Co3nate HelpoHHYIO ceTh KoXoHeHa i peleHus 3aayu KilacTepu3aluu
TOProBO 3aKynouHbIX npeanpustuii Kpacnomapckoro kpas B makere ST: Neural Networks.
[TocTpouTh TOMOIIOTHYECKYIO KapTy.

3amanue 5. Co3narh HEHpPOHHYIO ceThb KOXOHEHa i pelieHus 3aJadi KiiacTepu3ariuu
peruonoB Kpacnonapckoro kpast B makere ST: Neural Networks. [ToctpouTs Tomonoruyeckyio
Kapry.

3amanue 6. Co3nare HelpoHHYIO ceTh KoXoHeHa i peleHus 3a7ayu KilacTepu3aluu
¢bunancoBoro coctostHus peruoHoB P® B makere ST: Neural Networks. Iloctpouts
TOTIOJIOTUYECKYIO KapTy.

3ananue 7. Co3naTh HelpoHHYIO ceTh KoxoHeHa Juisi pemeHus 3a/adu KiacTepu3aluu
couuanpbHOro cocrosHuss pernoHoB P® B makere ST: Neural Networks. Iloctpouts
TOMOJIOTHYECKYIO KapTy.

3amanue 8. Co3narh HelpoHHYIO ceTh KoXoHeHa i peleHus 3aayd KilacTepu3aluu
sKOHOMHUYECKOTO pa3Butusi pernoHoB PD B makere ST: Neural Networks. IToctpouts
TOTIOJIOTUYECKYIO KapTy.



Tema: 4 Pewenue 3a0au kraccugpuxayuu 6 nakeme ST: Neural Networks

3amanue 1. Pemmth 3amauy kmaccudukanmu nsetoB Hpuca B makere ST: Neural
Networks. C NOMOIIBIO HHTEUIEKTyaJbHOTO IIOMOIIHHMKA JaHHBIX M CaMOCTOSATENBHO,
UCTIONB3Ysl pa3iMyHble TUIBI HEHPOHHBIX ceTeil. CpaBHUTH pe3yibTar. PaboTy mpencraBuTh B
TpeX BHUAaxX: nedaTHoM (pedepar), MYyJIbTHMEAMHHOM (Mpe3eHTAIMs) W MPOTPaMMHOM
(cozmannbie HeliponHbie cetu B makere ST: Neural Networks). [Tociennue aBa 3amucarh Ha
3JIEKTPOHHBIN HOCUTEIb.

3amanne 2. PemuTh 3amauy  KJIacCH(HUKAIMM  CTPOUTENBHBIX  MPEANPHIATUI
Kpacnogapckoro kpas B makere ST: Neural Networks. C moMoOIIpl0 HHTEUICKTYaJIbHOTO
IIOMOIIHUKA JAaHHBIX U CaMOCTOSITENIBHO, MCIIONb3Ysl pa3IM4HbIE THUIBI HEMPOHHBIX CETEH.
CpaBuuth pesynbTar. PaboTy mnpexnctaBuTh B TpeX BHJAxX: ImedaTHOM (pedepar),
MYJIbTUMEAUMHOM (TIpe3€HTalusl) U IPOrpaMMHOM (CO3JaHHbIE HEHpOHHBIE ceTH B makere ST:
Neural Networks). [Tocneanue aBa 3anucarh Ha SJIEKTPOHHBIA HOCUTEb.

3amanne 3. Pemmth 3amauy kiaccu(UKAUU CENbCKOXO3AWCTBEHHBIX MPEANPHUITHN B
nakere ST: Neural Networks. C HOMOLIBIO HMHTEIEKTYaJdbHOIO IOMOIIHUKA JaHHBIX U
CaMOCTOSITENILHO, UCTIOJB3YsI pa3IMYHbIC THITHI HEMPOHHBIX ceTeld. CpaBHUTH pe3yibTar. PaboTy
MPEACTaBUT, B TpeX BHJax: IedaTHOM (pedepar), MyJIbTUMEAWMHHOM (Mpe3eHTaus) |
nporpaMMHOM (co3ianHble HeliponHble cetu B makere ST: Neural Networks). Ilocnennne nsa
3amucarh Ha 3JEKTPOHHBIA HOCUTEIb.

3amanne 4. PemuTh 3amady KIACCH(HKAIMH TOPTOBO-3aKYMOYHBIX MPEIIPUSTHIA
Kpacnonapckoro kpas B makere ST: Neural Networks. C momouipi0 MHTEUIEKTYaIbHOIO
MOMOIIHUKA JAaHHBIX U CaMOCTOSITEJIbHO, MCIIONb3Yysl pa3Iu4Hble THUIBI HEHMPOHHBIX CETEH.
CpaBuuth pesynbTar. PaboTy mpenctaBuTh B TpeX BHJAxX: ImedaTHoM (pedepar),
MyJIbTUMEAUMHOM (TIpe3eHTalusl) U IpOrpaMMHOM (CO3JaHHbIE HEHpOHHBIE ceTH B makere ST:
Neural Networks). [Tocneqaue aBa 3anucarh Ha 3JEKTPOHHBIA HOCUTEb.

3ananue 5. Pemmrth 3amauy kiaccupukanuyd (UHAHCOBOIO COCTOSIHUSI PETMOHOB
Kpacnonapckoro kpas B makere ST: Neural Networks. C momomipio MHTEIEKTYaIbHOTO
MOMOIIHUKA JAaHHBIX U CaMOCTOSITENIbHO, MCIOJb3Yysl paziuyHble THUIBI HEHMPOHHBIX CETEH.
CpaBuuTh pe3ynbTar. PaboTy mpenctaBuTh B TpeX BHJAX: Me4yaTHOM (pedepar),
MYJbTUMEAUMHOM (TIpe3eHTalnsl) U IpOorpaMMHOM (CO37aHHbIE HEHpoHHBIE ceTH B makere ST:
Neural Networks). [Tocnennue nBa 3anucars Ha 3JI€KTPOHHBIA HOCUTENb.

3amanue 6. PemmTh 3amauy KiaccH(PHUKalMM COLMAIBHOTO COCTOSIHUS PETHOHOB
Kpacnonapckoro kpas B makere ST: Neural Networks. C momompio MHTEUIEKTYadIbHOTO
MOMOIIHUKA JAaHHBIX U CaMOCTOSITENIbHO, MCIONb3Yysl pazIu4Hble THUIBI HEHMPOHHBIX CETEH.
CpaBuuTh pe3ynbTar. PaboTy mpenctaBuTh B TpeX BHJAX: Me4yaTHOM (pedepar),
MYJIbTUMEAUMHOM (TIpe3eHTalnsl) U IpOorpaMMHOM (CO37aHHbIE HEHpoHHBIE ceTH B makere ST:
Neural Networks). [Tocnennue nBa 3anucars Ha 3JI€KTPOHHBIA HOCUTENb.

Tema 5: GUI unmepdghetic ona I1I111 NNT

3amanne 1. Co3marh HeWpoHHyIO ceTh i pemeHus 3agadn XOR B makere Neural
Network Toolbox cucremsr Matlab. CpaBuuTth pesynbtar ¢ makerom ST: Neural Networks.

3ananue 2. Co3naTh HEMpPOHHYIO CeTh JJISl amnmpokcuManuu QyHkiuu B makere ST:
Neural Networks.

3ananue 3. Co3naTh HEMpPOHHYIO CeTh JJISl amnmpoKcuManuu QyHKuu B makere ST:
Neural Networks.

3amanune 4. Co3gaTh HEHMPOHHYIO CETh MJIS PEIICHUS 3a/ladyd KiacCHU(UKAIUU IIBETOB
Hpuca B nakere ST: Neural Networks.

3ananue 5. Co3naTh HEMPOHHYIO CeTh JJISl amnmpoKcuManuu QyHkuu B makere ST:
Neural Networks.

3amaane 6. Co3marh HEHMPOHHYIO CeTh I anmpokcumarnuu (yHkiuu B makere ST:
Neural Networks.



3amanne 7. Co3marh HEHMPOHHYIO CeTh Ui anmpokcumarnuu (yHkiuu B makere ST:
Neural Networks.

3aganue 8. Co3gaTh HEHPOHHYIO CETh JJIsSl PEIICHMS 3aJlauyd perpeccuu 1BeToB Mpuca B
nakete ST: Neural Networks.

Tema 6: [Ipoyecc neuemrkozo modenuposanusi 8 cpede Matlab

[Ipoekt Ne 1. Co3iaTh HEUETKYIO MOJEIb YIIPABIICHUSI CMECUTENIEM BOJBI IIPU MPUHATUN
nyma B Fuzzy Logic Toolbox cucrembr Matlab ¢ ucnonbs3oBanueM cpeacTB rpaduueckoro
uHTepderica.

ITpoext Ne 2. CozpgaTh HEUYETKYIO MOZETb YNpaBJICHUS KOHAWIMOHEPOM BO3/AyXa B
nomernieHnu B Fuzzy Logic Toolbox cuctembr Matlab ¢ ucrons3oBaHueM CpecTB rpaduuecKoro
uHTepdeiica.

[Tpoekt Ne 3. Co3nath HEYETKYIO MOJEIb YIPaBICHHUS KOHTEHHEPHBIM KpaHoM B Fuzzy
Logic Toolbox cuctemsl Matlab ¢ ucrions3oBanuem cpeacTs rpaduaeckoro naTepdeiica.

ITpoekt Ne 4. Co3nmaTh HEUETKYIO MOJIEb YIPAaBJICHUS KOHTEHHEPHBIM KpaHoM B Fuzzy
Logic Toolbox cucremsr Matlab B koMaHIHOM peKuMe.

IIpoekt Ne 5. Co3garh HEYETKYIO MOJIENb YNpaBiICHHs KOHIUIIMOHEPOM BO3IyXa B
nomerniennu B Fuzzy Logic Toolbox cucremsr Matlab B koMaHIHOM peKUMe.

[Tpoekt Ne 6. Co3aTh HEUETKYIO MOJEIb YIIPABICHUSI CMECUTENIEM BOJBI IIPH MPUHITUN
nyma B Fuzzy Logic Toolbox cucrempr Matlab ¢ mcnonbs3oBanneM cpeacTB rpaduueckoro
uHTep(deiica B KOMaHAHOM pexKUME.

[Ipoext Ne 7. Co3maTh HEYETKYIO MOJEIb OICHKH (PMHAHCOBOM COCTOSTEIBLHOCTH
KJIMCHTOB TP MPEIOCTABICHUH OaHKOBCKUX KpeauToB B Fuzzy Logic Toolbox cuctembr Matlab
C MCIIOJIb30BAaHUEM CPEJICTB TpaduuecKoro naTepdeiica.

IIpoektr Ne 8. CozmaTh HEYETKYH0 MOJENb OLEHKH (PUHAHCOBOW COCTOSTEIHLHOCTU
KJIMEHTOB IpU IpeiocTaBieHnu OaHkoBckux KpenutoB B Fuzzy Logic Toolbox cuctemsl Matlab
B KOMaH/THOM peXHMe.

Kpurtepun oneHuBaHns KOHTPOJIBLHBIX PadoT:

«HeyoosnemeopumenbHoy — 1-5 0amna — UCHOBITHIBAET TPYAHOCTH NPHUMEHEHUs
TEOPETUYECKUX 3HAHUN K pEIIeHUI0 MPAKTUYECKUX 3ajad; JOMyCKaeT NPUHIMIINAIbHBIE
OIIMOKY B BHITIOJIHEHUH 33 JaHHIA;

«yoosnemseopumenvHoy» — 6—10 6aI0B — IPUMEHSET TEOPETUUECKHUE 3HAHUS K PEIICHUIO
3a/laHuil B KOHTPOJIbHOM 3ajjaue; CIpaBIsIETCs C BBIMOJIHEHUEM THUIIOBBIX MPAKTUYECKUX 3adad
110 U3BECTHBIM AJITOPUTMaM, MpaBUIIaM, METOJIaM;

«xopowo» — 1025 GanyioB — MpaBWIBLHO MPUMEHSIET TEOPETUUECKUE 3HAHUSI K PEIICHUIO
3aJaHUii B KOHTPOJIBHOM 3ajjaue; BBINOJHIET THUIOBBIE NPAKTUUYECKUE 3a/laHUsl HAa OCHOBE
aJIeKBaTHBIX METOJIOB, CIOCOOOB, MPHEMOB, pEIIAET 33JaHUs TOBBIIIEHHOW CIOXKHOCTH,
JIOITyCKaeT He3HAUUTENbHbIE OTKJIOHEHHMS;

«omauuynoy — 16-20 0GamIoB — TBOPYECKH MNPUMEHSET 3HAHUSA TEOPHUH K PELICHHUIO
3aJaHUii B KOHTPOJBHOM 3ajade, HAXOAUT ONTHUMAJIbHBIE PELICHUS s BBIIOJIHEHUS
MPAKTUYECKOTO 3aJjaHusl; CBOOOJHO BBIMOJHSET TUIOBBIE MPAKTHUYECKHE 3aJaHMsI HAa OCHOBE
a/IeKBaTHBIX METOJIOB, CITOCOOOB, MPUEMOB; PEIIAET 3aaHUs MOBBIIIEHHON CII0KHOCTH, HAXOAUT
HECTaHJAAPTHBIC PEIICHHSI B TPOOJIEMHBIX CUTYAIHSIX.



4.1.3. BoinoJiHeHHe J1A00PATOPHBIX PA0OT MO BCeM TeMaM
VYkazaHus K BBIIIOJHEHHUIO JTA00OPATOPHBIX pabOT MPeICTaBICHO B PUIIOKEHUH.

No OrneHka
I /;1 Kpurepuu onenuBanus 1adbopatopHoii paboTbl 3aqer /
He3ayer

I[aHO KpaTKOC OMMUCAHNC 00BEKTa HNCCICIOBAaHUA

HpOBe,I[eH AHaJIN3 CTPATCrH4CCKuX IoKa3aTeJiel 00beKTa HCCIICIOBAHUA

[Toctpoena u o0yueHa HEMpPOHHAS CETh

[TocTpoensl rpaduku, NpuBEACHA CTPYKTYpa

1
2
3
4. | IIpoBeneHo TeCTUPOBAHWE HEMPOHHOM CETH HAa HOBBIX JAHHBIX
5
6

Co3zfaH OTYeT 0 MpoJIeNIaHHOHN paboTe

Kaxnas nabopatopHas paboTa CUMTaeTCs BBHIMOTHEHHOM — «3a4T€HA), €CJIA BBITIOJIHEHBI

3/4 peAyIoKEHHBIX ITyHKTOB.
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4.2 DoHJ 01LIEHOYHBIX CpEeaACTB 1Jisl IPOBEACHUS l'[pOMe?KyTO‘lHOﬁ aTTeCTallumn

BOl'[pOCLI AJISI MOATOTOBKH K 3a4€Ty
HpI/IMepHHﬁ IEPpCUCHb BOIIPOCOB HA 3a4YCT IO JUCHUILIIMHC

. BBenenue B HelipoHHbie ceTH. [IpeuMyiiecTBa HEHPOCETEBBIX TEXHOJIOTHM.

. DTaIibl pa3BUTHS HEHPOHHBIX CETEH.

. [Tapamtenu u3 6uonoruu. M3BecTHbIe TUTIBI ceTel. Tomoorus.

. bazoBas MaremaTrnyeckas HCKyCCTBEHHAsI MOJICIIb.

. Onpenenenyie HICKyCCTBEHHOTO HEHPOHA.

. OyHKIIUH aKTUBAIWH.

. [IpumeHeHne HeHPOHHBIX CeTel: paclo3HaBaHue 00pa3oB, MPOTHO3UPOBAHUE.
. [IpumeHeHne HEHPOHHBIX CeTel: KilacTepu3alus, KiacCupuKaus.

. [lpumeHeHre HEUPOHHBIX CETEM: alllPOKCUMALINS, YIIPABJICHHUE.

. Teopema KonmoropoBa-ApHomba.

. Pabota Xext-Hunscena.

. MaTemaTtuueckoe onucaHue padoThl HEHPOHHOU CETH.

. COo0op MaHHBIX AJI1 HEUPOHHOM CETH.

. OT00p nepeMeHHbIX U TOHWKEHHE Pa3MEPHOCTH.

. DTanbl penieHus 3aaad.

. Knaccugukanus 3amay.

. AnmapartHas peanu3anus HeHPOHHBIX CETEH.

. IIporpaMMbI MOZEIMPOBAaHMSI UCKYCCTBEHHBIX HEMPOHHBIX CETE.
. OGyueHre MHOTOCJIOHHOTO MEePCENTPOHA.

. Anroput™ 0OpaTHOTO PACIPOCTPAHEHHUSI.

. [Tepeobyuenue u o6o6menune. OTOOp JaHHBIX.

. Kak o0yuaeTcss MHOTOCIONHHBIN MepCenTpOH.

. PannanbHas 6a3ucHas pyHkius. OCHOBHBIE TPUHIIUIIBI.

. BepostHOCTHas HelipoHHas ceTb. PNN-cetu.

. O606menHo-perpeccuonnast HeliponHas cetb (GRNN).

. JIunelinas cets.

. Heltpo-renerndeckuii anroputm oT00pa BXOIHBIX JaHHBIX.
. YrpasisieMoe U HeympasisieMoe 00ydeHue - 00y4eHHe ¢ yuuTeseM u 0es3.
. 3agaun KIaccupuKammm.

. Cetp Koxonena. Tononoruueckas xapra.



31. Pemenue 3a1a4 kiacCU(UKAIUN PA3IMIHBIMA TUTIAMA HEUPOHHBIX CETEH.

32. Tabnuiia CTaTHCTUK KJTacCU(DUKAITHH.

33. [loporu NpuHATHS U OTBEPKEHUS PEIICHUM.

34. Pemenue 3amau perpeccuu B makere ST: Neural Networks.

35. 3amaum a”Hanm3a BpeMEHHBIX pAAoB. [IporHo3upoBanue Oyaylnux 3HAYCHHH BPEMEHHBIX
PSIOB.

36. IIporno3upoBanue BpeMeHHBIX psaaoB B makere ST: Neural Networks.

37. I'paduueckuii uaTepdetic moms3oBarens s Neural Networks Toolbox B cucreme Matlab.
38. [IpocToii HelipoH. DYHKIUS aKTUBALUH.

39. HelipoH ¢ BEKTOPHBIM BXOJIOM.

40. ApxUTeKTypa HEUPOHHBIX CETEH.

41. Coznanue, MHULMANA3ALMS U MOJIETTUPOBAHUE CETH.

42. IIponieaypsl agantanuu u 00ydeHus. MeTonbl 00ydeHus. AITOPUTMBI O0yYCHHS.

43. [lepcenTpoHbl, JIMHEHHBIC, paHaIbHbIE Oa3UCHBIE CETH.

44. Cetu KJacTepu3aluu U Kiaccuukaimu

45. Camoopranusyromuecs HeipoHHsie cetu. LVQ-cern.

46. Cetn Dnamana. Cetu Xondunaa.

47. AnmpokcuMmanus U GuIIbTpanus curaanoB. CUCTEMBI yIIpaBICHUSI.

48. BpruuciaurenbHas MO/IC)Ib HEHPOHHOM CETH.

49. dopmupoBanue Mojieiel HelpoHHBIX cetel. [Ipumenenue cuctemsl Simulink.

MeTtoauyeckue peKOMeHAAlMHU K cAaYe 3a4eTa M KPUTEPHUH OLIEHKH O0TBeTa

IIpomerxyTouHas arTecTalus TPAJIULMOHHO CIy’aT OCHOBHBIM CPEJICTBOM 0OecredeHus
B yueOHOM Tmporecce «OOpaTHOW CBS3M» MEXKAY NpernojaBaTeeM H  O00yYarolruMcs,
HEOOXOIUMOMN JUIsl CTUMYJIMPOBaHMs pabOThl OOYyYaIOLIMXCS U COBEPLICHCTBOBAHUS METOJIUKU
npenojaBaHusl y4deOHbIX AMCUMIIIMH. MToroBoit Qopmol KOHTpods cHOpPMHUPOBAHHOCTU
KOMIIETEeHIIMH, oOydaromuxcss mo aucuuruinHe «HelipocereBble Moaenu» sBISETCS 3adyer.
CryzneHTbl 00s3aHbl CJaTh 3a4€T B COOTBETCTBUU C PACIIHCAHUEM U YUEOHBIM IUTAHOM. 3ayeT M0
JUCLUIUIMHE MpecienyeT Lellb OLIEHUTh pabdoTy CTYJEHTa 3a KypC, MOJyYeHHE TEOPEeTHUECKUX
3HaHUM, UX MPOYHOCTh, pPa3BUTHE TBOPUECKOTO MBILIUICHUS, NPUOOPETEHHNE HABBIKOB
CaMOCTOSITENIbHOW ~ pabOThl, yMEHHE TMPHUMEHATh I[OJyY€HHbIE 3HAHWUA I8 pELICHUs
MPAKTUYECKHX 3a/1a4 U sIBJIIETCS POPMON KOHTPOJISI YCBOCHHSI CTYI€HTOM Y4eOHOM MpOorpaMMbl
[0 JUCLHMIUIMHE, BBINOJHEHUS NPAaKTUYECKUX, KOHTPOJBHBIX, pedepaTuBHbIX pador. dopma
IpPOBEJEHUS 3adera: ycTHO. Pe3ynbTar cipaun 3aveta MO MPOCIYIIAHHOMY Kypey JAOJDKEH
OLICHMBAThCSl KaK MTOT JEATEIbHOCTU CTYIEHTAa B CEMECTPE, a MMEHHO — II0 IMOCEIAEMOCTU
JeKUUH, pe3yjpTaTaM paboThl Ha JIEKIMOHHBIX U MNPAKTHUECKUX 3aHATHUAX, MPOXOXKICHUS
TECTOBBIX 3aJlaHUM, PEIIEHUs pacyeTHO-rpauyeckux 3aJaHUi W 3ajad, BBITOJHEHUS
KOHTPOJINPYEMOM CaMOCTOSTENbHON pa0boThl. CTyNEHTHI, MPOIIEININE BCE BHJIBI HUCIBITAHUH,
IPEIYCMOTPEHHBIX OLEHOYHBIMH CPEICTBAMM IIOJIOKUTENIBHO (T.€. MO KaXAOMY BHUIY
OILICHOYHBIX CPE/ICTB OBLIN MOJTYUYEHBI OLIEHKH «YyJIOBIETBOPUTEIBHOY, U(HUIIH) «XOPOIIO», U(HIIN)
«OTJINYHO») BBICTABISETCS «3auTeHO». Ilpu 3TOM nomyckaercs Ha OouHOM (hopme 0oOydeHus
nponyck He Oonee 20% 3aHATUN, ¢ 00sA3aTeIbHOM OTPaOOTKOW MPOIYIIEHHBIX CEMUHApPOB.
CryzneHTbl, y KOTOpBIX KOJIMYECTBO IIPOITYCKOB, IIPEBBIMIAET YCTAHOBIECHHYID HOpPMY, HE
BBITMIOJTHUBIIIME BCE BHJIbI pabOT M HEYAOBIETBOPUTENIBHO pabOTaBIIME B TEUEHHE CEMECTpa,
IPOXOJAT coOece0BaHUE ¢ MPEMoJiaBaTesieM, B BUJE YCTHOTO OTBETAa Ha OJMH TEOPETUUYECKUN
BOIPOC M pEUIeHHs OJHOrOo  pacueTHo-rpadguueckoro  3ananus. IIpemopasaremnto
IPEJOCTaBIISETCS MPaBO 3aJaBaTh CTYJEHTAaM JONOJHHUTENbHbIE BONPOCHI MO BCe ydeOHOM
porpaMMe JAUCHUITINHBL. Pe3ynbTar ciauu 3aueTa 3aHOCUTCS MPENoJiaBaTeleM B BEIOMOCTh U
3aueTHYI0 KHWXKKY. Kputepun oneHku 3auera. OnieHKa «3a4TE€HO» BBICTABIISETCS CTYIAEHTY, €CIIN
JIaH TOJIHBIN pa3BEPHYTHIN OTBET HA TEOPETUYECKUN BOINPOC, JOTMUECKU MPABUIBHO M3JI0KEHBI
OTBEThl HA JOMOJHUTENIBHBIE BOMIPOCHI; CTYAEHT IIOKa3ajdl yYMEHHE CBOOOJHO BBIIOJIHSITD
pacueTHO-rpau4eckoe 3aJaHue, NPEAYCMOTPEHHOE IUCLHMIUIMHOM, CaMOCTOATENbHOCTb



pelIeHHs 3aJaHusl U MPUBOAMMBIX CY’KICHUH; BCE pacueTbl CAeJIaHbl IPAaBUIBHO; BBIBOJbI
BBITEKAIOT M3 COJCpPXKAHUS 3a/aHUsl, NPEIJIOKEHHsI 0OOCHOBAHBI, B M3JIOKEHUU OTBETOB HET
CYLIECTBEHHBIX HEJJOCTATKOB. B TO e BpeMs B OTBETE MOT'YT IPUCYTCTBOBATh HE3HAUNUTEIIbHBIE
(dakTHueckue OmMOKKM B HM3JIOKEHUM Marepuana. OIEeHKa «HE 3a4T€HO» BBICTABIIACTCS INPH
HECOOTBETCTBMM OTBETA 3aJaHHOMY BOIIPOCY, HAJIMYMU IpyObIX OLIMOOK, MCIIOJIB30BAaHUM IPU
OTBETE HEHAUIekKAIIUX HMCTOUYHUKOB; CTYJCHT IIOKazajd NpoOensl B 3HAHUAX OCHOBHOTO
y4eOHOro Marepuaja, 3HauuTelbHble MPOOETIbl B 3HAHUAX TEOPETHUECKUX KOMIIOHEHTOB
IPOrpaMMbl; HEYMEHUE OpPUEHTHPOBATHCS B OCHOBHBIX HAyYHbIX TEOPUAX M KOHILEMIMSX,
CBSI3aHHBIX C OCBAMBAEMOM MUCLMIUIMHOM, HETOYHOE MX OIMCAHME; ci1aboe BiaJieHHe Hay4dHOH
TEPMUHOJIOTHEH W TPO(PECCHOHATBHBIM HHCTPYMEHTapUeM; JOMYCTHJ MPUHIUIHAATIbHbIC
OLIMOKH B BBIIIOJHEHUHU MPELyCMOTPEHHON TUCHMIUIMHON MPAKTUYECKOTO 3a/laHusl, U3JI0KEHUE
OTBETA Ha BOINPOCHI C CYIIECTBEHHBIMH JIMHIBUCTUUECKUMU U JIOTHYECKUMU OLIUOKaMHU.

OneHouHble cpencTBa Ul HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSMH
3I0pOBBsI BHIOMPAIOTCS C YYETOM UX WHAMBUIYATBHBIX ICUXO()HU3UYECKIX OCOOCHHOCTEM.

— IpU HEoOXOAMMOCTH HMHBAJIMAAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3/10pOBbS [IPEIOCTABIISAETCS JOMOJIHUTEIBHOE BPEMsI ISl IOJATOTOBKM OTBETA HAa dK3aMEHE;

— [IPU NPOBEJICHUH IPOLEAYPbl OLICHUBAHUS PE3YJIbTATOB 00yUEHHs] HHBAINIOB U JIULL C
OTpaHMYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbsl IMPEAYCMATPUBAETCS UCIIOJIb30BAHUE TEXHUYECKUX
CPEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMU OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JIJIsl 00YHAIOIIUXCSl ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB TpOLEIypa OLEHUBAHUS PE3yJbTaTOB OOYYEHHUs MO JAUCLHUIUIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

IIponenypa oneHMBaHUs PE3yJIbTATOB OOY4YEHMsS MHBAIUIOB U JIUI] C OrPaHUYECHHBIMU
BO3MOXXHOCTSIMU 3/I0POBbSl 10 JUCLMILIMHE (MOAYJIO) IPEAyCMaTpUBAET IIPEIOCTABICHUE
uHpopmauuu B (opMmax, AJANTUPOBAHHBIX K OIPAaHMYCHHUSIM HX 370POBbS U BOCIPHUATUSA
uH(popMauu:

JList AL ¢ HapyIIEHUSIMU 3PEHUS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,
— B (hopMe PIIEKTPOHHOTO JIOKYMEHTA.

Jlnist a1 ¢ HapyIIEeHUsIMU CiTyXa:

— B ieyaTHoOU opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

J1J1s1 JIUT C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B TIle4aTHOU opme,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

HaHHBIfI MNEPCUCHb MOXKCET OBITH KOHKPETU3UPOBAaH B 3aBHCHMOCTU OT KOHTHHICHTA
00ydaronuxcs.

4.3. Meroanueckue yKasaHHus M0 OPraHU3alMU BbIYMCIUTEIbHOH HHPPACTPYKTYPHI
YciaoBust npUMeHeHHs

— Kypc paccuntan Ha CTy1eHTOB 3-TO TOJ1a OOy4YECHHUS.

— Hanmume nocryna x BeraucauTeabHbIM pecypcam(GitLab).

— PazpaboTanbl HHAUBHIyabHBIC 32/1aHUs, B HUX BBIICTICHBI YaCTH JJIs TPOBEPKHU
aBTOTeCcTaMu; HH(PpacTpykTypa 11 npuéma 3amad(gitlab, CI/CD, autotests)
COIJIACOBaHA C MHAMBUIYaTbHBIMH 33JaHUSIMH, T1OCJIE 3aBEPIICHUs Pa3paboTKH
ABTOTECTOB MHIMBUAyAJIbHBIC 33aHUS TICPE/ICTaHbl U B HUX YKa3aHbI TPEOOBaHUS K
cneun(rKauy METOI0B 1 KOMMUTOB.



Hesnn, 3a1aum 1 o:kuIaeMble Pe3yabTAThl
[{enu opraHu3anuu BEIYUCIUTEILHOU HHGPACTPYKTYPHI:

— JaTh Ha4yaJbHOE IpeacTaBieHue o padore B IT nndpactpykrype (IpuyqnTh
M0JIb30BATHCS TUTOM, IPUYUYHUThH K TpeOOBaHUAM K KauecTBY paszpabatsiBaemoro 110 Ha
YPOBHE MPOXOKICHUS TECTOB).

3ajauun npenoiaBaress:

— CO3JaHME YUYETHBIX 3alHcell CTyIeHTOB B gitlab By3a;

— GitLab Runner

— Pabota Haa maGIOHHBIM PEMO3UTOPHEM JabOpaTOPHBIX PadoT;

— Astotectr U31;

— Busyanuzanus pe3yiabTaToB TECTUPOBAHMUS;

— Hanucanue HHCTPYKLNU AJIS CTYJECHTOB;

— mnepepaboTtka MuauBuayanbsHOro 3aanus 1 mo utoram HanucaHus aBTOTECTOB;

— HamMCaHWe aBTOTeCTOB MHAMBUAyaIbHOTO 3a0aHus N U BCTpauBaHUE UX B OOIIYIO

MHPACTPYKTYPY;

— mnepepaboTtka MuauBuayanbsHOro 3aanus 1 mo utoram HanucaHus aBTOTECTOB;

OxwutaeMbie pe3yJIbTaThl CTYICHTOB:

- HaydajbHoe npencrasieHue o padore B IT undpactpykrype (rut, HSUMUHT, aBTOTECTBHI).

IMopsinok peannzanuu
3amava Nel: cozmaHue yUeTHBIX 3amuceld CTyIeHTOB B gitlab By3a
3amaua Ne 2: GitLab Runner.

Jns Bemonuenust CI/CD naiinnaiina u 3amycka aBrotectoB 0bl1 HacTpoeH GitLab Runner Ha
yaanéunou BupryanbHoi Mamuae ¢ OC Ubuntu 24.04.

[TocnenoBaTenbHOCTh HACTPOMKH BKIIFOYAJA CIEAYIOIIME Iaru:

e Hacrpoiika cucTeMsl — yCTaHOBKA HEOOXOJMMBIX KOMIIOHEHTOB, TakuX, kak Docker.
e VYcranoBka GitLab Runner no opuunanbHOI HHCTPYKIMH.
e Perucrpanus Runner m1s yactHoro cepsepa GitLab.
e CozaHue cron-CKpUIiTa JUist IepUoANYeCKOl OUUCTKU apTeakTOB TECTUPOBAHMS.
3anava Ne3: PaGota Haj 11a0JIOHHBIM PETIO3UTOPUEM JTA0OPATOPHBIX paboT

OTOT peno3UTOPHI CITY>KUT OCHOBOM ISl BCEX HOBBIX J1a00paTOPHBIX 3aJaHUMN U COAEPIKUT
NPEIHACTPOCHHYIO CTPYKTYPY NPOEKTa, TeCTOBYI0 HH(ppacTpykTypy U CI-koHpuryparum.

KiroueBsie (haiiabl U MX Ha3HAYEHUE:

.gitlab-ci.yml — ocHoBHO# KOH(purypammonnsiit ¢aiin CI/CD. Bximtouaer craguu test,
push_report. Onpenenser cpeny BoinonHeHus (00pa3 Docker), koMaH/bI /U1 3aITycKa TECTOB U
CcOOpKH.

get_path.py — CKpHUNT 7151 OMPEIETCHUS TOTO, KAKUE TECThI UCTIOJIb30BaTh, MO0 Ha3BAHUIO
KOMMHUTA.

Dockerfile — ¢aiin ams 3amycka gokep-oopasa ¢ TeCTamH.

README.md — HHCTpYKIMH K UCTIOJIB30BAHUIO MA0JIOHHOTO PEMO3UTOPHUS U TECTOB.



Taxoke Obu1a peann3oBaHa reHepanus oT4ETOB O pe3ysibTaTax TECTUPOBaHUA Kojaa. Bes
CTPYKTypa MaKCHMaJbHO aJalTUPOBaHA JUIsl KOIMPOBAHUS CTYIEHTaMU U MUHUMHU3ALUK [TOpOTa
BXOJIa IIPU BBINOJIHEHUH J1a00paTOPHBIX

3agava Ned: Buzyanuzaius pe3yjabTaToB TECTUPOBAHUS

[Ipuseden npumep susyarusavuuu 0 oucyuniunsbl PexomenoamenvHobie cucmemsl U uabaombl
NPOEKMUPOBAHUS, MAKUM dice 00PA30M He0OX00UMO Peanru308amsb 0modpadcenus 0as1 Memooos
uz U31.

Pe3ynbraTsl TECTUPOBAHUS MPEACTABISAIOTCS B BUAe html cTpaHuUIbl, HA KOTOPOH MOKHO

MMOCMOTPETH YCICIIHBIC TECTHI, OIIMOKH U MpeaynpeIKACHUA.

Generated on Jul 22, 2025 at 21:31 Russian Standard Time

Test Results

Finished in 0.00s, 26613.23 tests/s, 70133.69 assertions/s

85 tests, 224 assertions, 0 failures, 0 errors, 0 skips

100% passed

¥ METOAOE ENacca W ofwerta Student 2 tests, 2 assartions, 0 failures, 0 errors, 0 skips, finished in 0.0001s
+" KonnuecTeo METOACE En3cca Assertions 1, time 0.000080s
+" KonnuecTeo meToace ofnerTa Assertions 1, time 0.000028s

y WMETOACE Knacca M obwerta Student Short 2 tests, 2 assertions, 0 failures, 0 errors, 0 skips, finished in 0.0000s
+ KenwuecTeo metoaoe enacea Assertions 1, time 0.000028s
+ KonwuecTao meToacs ofieiTa Assertions 1, time 0.000021s

TecT aneTepHaTHEHOMD KoHeTpykTopa StudentShort from_student 1 tests, 4 assertions, 0 failures, D errors, 0 skips, finished in 0.0000s
+ Cozgaswe oftenra StudentShort uepes SNETECHETHEHEI KOHCTDYKTOD Assertions 4, time 0.000027s

TecT wHMUnanuzaunn 06LerTa knacea Student, reTTepoe u ceTTepOE 21 tests, 56 assertions, D failures, 0 errors, 0 skips, finished in 0.0003s
" tz=t_telegram_setter Aszsertions 2, time 0.000015s
W TetTep ans email Assertions 2, time 0.000003s
«" [eTTep ans git Assertions 2, time 0.000007s
+ Mertep ans id Assertions 2, time 0.0000085
«" MeTTep ans telegram Assertions 2, time 0.000010s
" [eTTEp ANA MMEHR Assertions 2, time 0.000009s
« [eTTep anm oTuscmea Aszsertions 2, time 0.000018s
+ [zrTep anr Tenedona Aszzertions 2, time 0.000007s

Ecnu meton Hanmucan HCKOPPCKTHO, TO 6y;:[eT BBIBCICHA OIIMOKA.

IMopsaok NpoBepKH KOPPEKTHOCTH

Yek-1ucT 17151 TPOBEPKH 1a00paTOPHBIX PadoT:



e THUT UH(PACTPYKTYpa C YICTHBIMH 3aIUCSIMH CTYICHTOB;

e [a0JIOH TUT PEMO3UTOPUS JIJIsl KJIOHUPOBAHUS M PaOOTHI CTY/ICHTA C
MOJIKJIFOUYEHHBIMU aBTOTECTAMU;

® UHCTPYKIHS IO paboTe ¢ TUTOM C TIOJPOOHBIM ONMKUCAHUEM UMEHOBAHUS METOJIOB
1 KoMMHuTOB B ReadMe daiine.

4.4. MeTonnueckne yKa3aHusl 110 OPraHU3alUM J1a00paTOPHBIX padoT
YciaoBusi npuMeHeHMs

— Kypc paccuntan Ha cTy1eHTOB 3-T0 rojia 00y4eHHUs.

— Hanmuue nocryna k BeruucnutensHbiM pecypcam(GitLab) u kamepam (GPU/CPU).

— Paspaborana uadpactpykrypa mis npuéma 3anad(gitlab, CI/CD, autotests) u
corjlacoBaHa ¢ JJabOpaTOPHBIMU padoTaMK U HACTPOEHA Ha BCEX CTYJICHTOB
00pa30BaTesIbHOI MPOrpamMMBl.

Lenu, 3a1a4n ¥ 0:kH1aeMble Pe3yabTAThI
L{enu opranu3anuu J1abopaTOpHBIX padoT:

- HayuuTtsh cTyaeHTOB pemaTh 0a30BbIE 331a4H.

33.,[[21‘11/[ npernoaaBaTeClIs:

— TOJroTOBKa IUIaHA Jab0paTOPHBIX padoT;

— pa3pabotka npumepHoro MuauBuyanbHoro 3aaanus 1;

— opraHm3anus git UHQPaACTPYKTYpPHI ISl BCEX CTYJEHTOB Ha BBIYUCIUTEIbHBIX
MoIHocTaX BY3a u Hanmcanue aBToTeCTOB )11 IpUMEpHOro MHImMBHyanbsHOTO
3agaHus 1;

— mnepepaboTtka MuauBuayanbHOro 3aanus 1 mo utoram HanMucaHus aBTOTECTOB;

— pa3pabotka npumepHoro MuauBuyansHoro 3aganus N;

— HaIllMCaHMe aBTOTECTOB M BCTpPAaMBaHHUE UX B OOIIYI0 HHPPACTPYKTYPY;

— nepepaboTka MHIMBUyadIbHOTO 33aHus | IO UTOraM HanmucaHHs aBTOTECTOB;

O)KI/I)I&GMBIC PE3YJIbTAThI CTYACHTOB!

- yMeHHe pemath 6a30Bble 3a1aun K3.

Hopsinok peanuzanuu
3amgaua Nel: [ToxroroBka miaHa abopaTopHbIX padboT (B coorBercTBuM ¢ 11.2.3.3 PIT/I)

1) Onpenenenue tem.
2) Pa3paboTka miiaHa HHAWBHUAYATBHBIX 33/IaHUMN.

3amaua Ne 2: Pa3zpaborka nmpumeprnoro UHauBuayanpHOTO 3a0aHus 1 ».
[lenmb: ocBOUTH Oa30BEIE OTEPAIIHH.
Pesynbrat: Kog na GitHub + oTBeThI Ha BOIIPOCH

1. IIposepka 1a0oparopHOil padOTHI ABTOTECTAMHU




2. KoHTpOoILHBEIE BOIIPOCHI
1. Teoperuueckue
2. IlpakTuueckue
3. AHaJuTHYECKHE
3. Kpurepum olneHKH
Omauuno: TTonHOE BBIMOJIHEHNE BCEX MIAroB, OOBSICHEHHE BCEX 3TAIOB, OTBETHI HA BOIIPOCHI,
KOJI Ha TUT PENO3UTOPHH (€CITH MPETyCMOTPEHO 3aJJaHueM, TO MPOIIEN BCE TECTHI).

Xopowo: TloHOE BBIIOJIHEHHE BCEX IIar0B, 0OBSICHEHUE BCEX ATAIOB, YACTHYHBIC OTBETHI
Ha BOIPOCHI, KOJ HAa TUT PENO3UTOPHUH (€CIIU IPEAyCMOTPEHO 3aJaHUEM, TO MPOLIEN BCE
TECTHI).

Yooeremeopumenvro: I1onHoe BbINOIHEHNE BCEX 1IAroB, 0OBICHEHNE BCEX 3TAIOB, KO/ Ha
TUT PENO3UTOPUH (€CIIH IPELYCMOTPEHO 3alaHUEM, TO IPOLIEN BCE TECTHI).

Heyooesnemsopumenvro: HeBbinonnenue 3aganuii no T3, oTCyTcTBHE TMYHOTO TUT-
PENO3UTOPHS C 3a/IaHUSIMHU, HECTIOCOOHOCTh OOBSICHUTH HAITMCAHHBIC PEIICHMS, KOJ| HE
MIPOXOAUT TECTHI.

38.,[[3‘121 Ne3: nepepa60TKa I/IHI[I/IBI/II[yaJ'ILHOl"O 3aJaHus 1 10 UTOraM HamIMCaHHs aBTOTSCTOB

Jy1s HarTMCaHHBIX aBTOTECTOB BEPHYTCS K 33/IaHUSM U YKa3aTh TOUYHbBIE crienudukanmu (aitios,
METOJIOB MPOBEPKH, 100aBUTH B JIP MHCTpYKIMIO 110 paboTe B git YHUBEPCUTETA U OPSATIOK
COXpaHEHUs U 0TOOpaKEHUS PE3yJIbTATOB.

ITopsinok npoBepKkH KOPPEKTHOCTH
Yek-1McT 17151 TPOBEPKU J1a0OPaTOPHBIX PadOT:

o MU31;

e TUT UHQPACTPYKTYypa C YUETHBIMU 3aMHUCSIMU CTYJICHTOB;

e a0JIOH TUT PETO3UTOPHS I KIOHUPOBAHUS U PabOTHI CTYIEHTA C
MOJIKII0YCHHBIMH aBTOTECTAMU,

® UHCTPYKLHA IO paboTe ¢ TUTOM C MOJPOOHBIM ONMKUCAHNEM UMEHOBAHUS METOJIOB

1 KOMMHTOB;

aBToTtecThl mist U31;

nepenenansoe 131,

aBToTecThl 11 132;

nepenenansoe M32.

4.5. Meroanueckue yKa3aHusi 10 OPraHu3al UM MPOCKTHOM 1eATeJIbHOCTH CTY/ICHTOB
YciaoBust npUMeHeHHs

— Kypc paccunrtan Ha cTyieHTOB 3-TO TO/1a 00yUYeHUS,

— OOmiee Bpemst Ha TPOEKT — He Oosiee 16 4acoB KaXK0TO CTY/ICHTA.

— Hwmeetcs noctyn K KelicaM MHAYCTPUATBHBIX MTAPTHEPOB; €CTh BO3MOXKHOCTh
aJanTanuy KelcoB JIJIs CTYACHTOB MIEPBOTO Kypca.

Hemnn, 3a1aum 1 o:kuIaeMble Pe3yabTAThI

[{enu opraHn3anuyu BEIYUCIUTEIBLHON HHPPACTPYKTYPHI.



33}18“1]& npernoaaBaTeCJIs:

— cOop KelicoB MHAYCTPUAIbHBIX IAPTHEPOB;

— cOop KelicoB mpenoaaBartesieil MPakTUKOB U 1a00opaTopuil B By3e;

— ¢opmupoBanue T3 Ha 3K3aMEHAIIMOHHBIN MPOCSKT Ha OCHOBE KEHCOB;

pa3palboTKa CUCTeMbI YUETa pe3yJIbTaTOB MPOEKTa B UTOTOBOM OILIEHKE 32 AK3aMEH

OsxumaeMbie PE3YyJbTaThbl CTYJACHTOB.

Iopsiiok pean3anuu
3anaua Nel: cOop kelicoB MHIYCTpUAIbHBIX TAPTHEPOB
. MynbTHMOIANIBHBII areHT Ul aHAJIN3a CTPOUTENBHBIX TUIOMIAI0K
3amaga Ne 2: keiicoB mpernoaBareneii MpakTUKOB U JJabopaTopuii B By3e.
3amaga Ne3: popmupoBanue T3 Ha 3K3aMEHAIIMOHHBIN IPOSKT HA OCHOBE KEHCOB

- OIMCATDH TEOPETUYECKHUE ACIIEKTBI IIOCTPOEHUS anbrepHatuBHOIO METOA.

B 3aBrcHMOCTH OT KauecTBa TEOPETUUECKOTO OTBETA U KOJUYECTBA PEATM30BAHHOTO
camocrosTensHo kona (merox find_contours(yciaoBHO), UITU alTOPUTM U3 6-7 TOTOBBIX METOJOB,
WJIM COOpaHHOE CAMOCTOSITEIHHO MOYTH MOMMUKCETHHO PEIICHUE) MPETNoaBaTelb BHICTABIISIET
OIIEHKY OT 3 710 5.

O1neHKy MOYXHO MOBBICUTD, PeaTN30BaB TPeOyeMblil (YHKIIMOHAI UM OTBETUB JAOMOJHUTEIBHO
WJIM 3aHOBO HAa HEOOXO/IMMBbIE BOIIPOCHI.

TpeboBaHMs 1 MOBBIIEHUS OLEHKU U UTOroByto onieHKy ¢opmupyet IIPEIIOJIABATEJIb.

3.4. 3amaya Ne4: pazpaboTka CUCTEMBI yuéTa pe3yabTaToB MIPOEKTa B UTOTOBOM OIIEHKE 3a
9K3aMeH

Bemoaneno B PII/, m 4.2

ITopsinok NpoBepKH KOPPEKTHOCTH
Yek-1uCT 7151 TPOBEPKH JIA0OPATOPHBIX PabOT:

e Halop keicoB MHyCTpUAIbHBIX TAPTHEPOB — 4 IIIT;
e Halop keiicoB npenojaBareseil NpakTUKOB U JabopaTtopuii BY3a — 4 w;
e HabGop T3 B konnuecTBe Kak MUHUMYM 40 MITYK.



10.

11.

12.

13.

14.

5. IlepeyeHb OCHOBHOM U JONMOJHUTEJILHOM Y4eOHOM JIUTEPATYPHI,
HH(OPMANMOHHBIX PECYPCOB U TEXHOJIOTHil HEOOXOAUMBIX JIJIS OCBOCHUS
AUCHUILIUHBI

5.1 OcHoBHas 1UTEpaTypa:

. Tamymkun, Anexcannap MBanosuy. Heiiponnbie ceTu: ocHoBbI Teopuu / A. U. [NarymikuH.

- Mockga : I'opsauas nunug-TenekoM, 2024. - 496 c. - URL:
https://e.lanbook.com/book/448412 (nara oopamenus: 14.01.2025). - Pexxum noctyna: s
aBTOpu3. nosib3oBarenen. - ISBN 978-5-9912-0082-0. - TekcT : 31eKTpOHHBIH.

Paccen, Ctroapt. McKyccTBeHHBII MHTEJLIEKT : COBpeMeHHbIN noaxoa. T. 1. Pemenue
npobnem: 3Hanus u paccyxaenus / C. Paccen, I1. Hopsur ; nepeBoj ¢ aHTIHIICKOTO U
penakuus A. B. Cnenmona. - 4-e uza. - Mocksa ; Cankrt-IlerepOypr : Jlnanekruka, 2021. -
704 c. : ui. - ISBN 978-5-907365-24-7. - ISBN 978-5-907365-24-7. - ISBN 978-0-13-
461099-3 : 3600 p. - TekcT : HEMOCPEACTBEHHBIH.

Paccen, Ctioapt. UcKkyccTBeHHBIN MHTEIEKT : COBpeMEHHbIN noaxoA. T. 2. 3Hanus u
paccyxaeHus B ycnoBusix nHeonpenenennoctu / C. Paccen, I1. Hopsur ; nepeBon ¢
anrnuiickoro u pepakius A. B. CreniiioBa. - 4-e u3n. - Mocksa ; Cankr-IlerepOypr :
Huanextuka, 2021. - 475 c. : wi. - ISBN 978-5-907365-26-1. - ISBN 978-5-907365-24-7. -
ISBN 978-0-13-461099-3 : 3600 p. - Tekct : HENOCPEACTBEHHBIH.

Bapckuii, Apkanuii benimonoBuy. HelipoHHbIe ceTH: pacnio3HaBaHuUe, YIPaBJieHHe,
npuHATHE pewieHuii : [mocodue] / A. b. bapckwii. - M. : ®unancel u cratuctuka, 2007. -
175 c. : un. - (IIpuknagaeie HHGOPMAIIMOHHBIE TEXHOJIOTHUH). - bubimorp.: ¢. 170-173. -
ISBN 9785279027576 : 86 p. - Tekct : HenocpeACTBEHHBIH.

KoBanenko, Auna Bnagumuposna (Ky6I'Y). HelipoceTeBble TeXHOJIOTHH B IKOHOMHUKE :
yuebnoe nocooue / A. B. Kosanenxo, E. B. Kazakosnesa ; Kybanckuii rocygapcTBeHHBIN
YHHMBEPCHTET. - 2-¢ u3ll. - Mocksa : Aii [Tu Ap Meaua, 2023. - 192 c. : un. - bubauorp.: c.
174-179. - ISBN 978-5-4497-2224-9 : 1215 p. - TekcT : HEMOCPEACTBEHHBIH.

5.2. JlonmosiHuTEIbHAS JIUTEpaTypa:

Xaiikun, C. HeipoHnHsle cetu: nonHbli kypce / Xaiikun, Caiimon; C. XalikuH; [niep. ¢ aHri.
H. H. Kyccynsp, A. 1O. lllenecrosa ; nox pen. H. H. Kyccyns]. - U3a. 2-e, ucrp. - M. :
Bunesamc , 2008. - 1103 c.

Apymxuna, H. I'. OCHOBBI TEOpHHM HEUETKUX U THOPUAHBIX CUCTEM : ydeOHOe rnmocodue ass
CTyAeHTOB By30B / Spymkuna, Hagexxna ['nebosna ; H. I'. Spymxkuna. - M. : ®uHaHCH 1
cratuctuk, 2004. - 320 c. - bubmuorp. : ¢. 307-312. - ISBN 5279027766 : 80 p. 50 k.
bapanosckas T.I1., CoBpeMeHHbIE MATEMaTUYECKUE METOABI aHAIIN3A

(UHAHCOBO 3KOHOMHYECKOI'O COCTOSIHUS Mpeanpustus: MoHorpadus/ bapanosckas T.I1.,
Kapmaszun B.H., KoBanenko A.B., YprenoB M. X— Kpacnonap: Ky6I'AY, 2009. — 224 c.
bopucog, B.B. Heu¢tkue monenu u cetn / B.B. bopucos, B.B. Kpyrnos, A.C. ®enynos. —
M.: I'opsuas nunusa — Tenexom, 2007. - 284 c.
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5.3. UuTepHeT-pecypchl, B TOM YHCJe COBpeMeHHbIe MpodeccuoHaIbHbIe 0a3bl

JAHHBIX, HH(pOPMAaLHOHHBIE CIPABOYHbIC CHCTEMbI M KOH(epeHunu

Konghepenyuu A*:

i R e e

https://openreview.net/forum?id=FMMF1a9ifLL
https://openreview.net/forum?id=EIUrNM9US8&c#discussion
https://openreview.net/forum?id=JoO6mtCLHD
https://aclanthology.org/2024.findings-emnlp.760/
https://aclanthology.org/2020.coling-main.588/
https://link.springer.com/chapter/10.1007/978-3-030-72113-8 30
https://link.springer.com/chapter/10.1007/978-3-031-42448-9 10
https://aclanthology.org/2024.findings-naacl.288/

Inekmponno-ouonuomeunste cucmemut (I6C):

Nk v

DBC «IOPAWTY https://urait.ru/

ABC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
OBC «BOOK.ru» https://www.book.ru

9BC «ZNANIUM.COM» www.znanium.com

9BC «JIAHb» https://e.Janbook.com

Ilpogheccuonanvhuie 6azvl 0anHvIxX

Nk W=

@

10.

11

13.
14.
15.
16.
17.

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

XKypnans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/

Hayunas snexrponnas oubnunorexa (HOb) http:// www.elibrary.ru/
[TomHOTEKCTOBBIE apXUBBI BEAYIUX 3aMaHbIX HAYyYHBIX )KypHaIoB Ha Poccuiickoii
miatdopme HayuHbix xKypHasioB HOUMKOH http://archive.neicon.ru

HanuonaneHas anexTpoHHas 6ubinoreka (10cTyn K DIeKTPOHHOH OnbInoTeke
nuccepTaruii Poccutickoit rocynapcrsennon oudnuorexu (PI'B) https://rusneb.ru/
[Tpesunentckas 6ubnmoreka um. b.H. Enprinna https://www.prlib.ru/

baza marabsix CSD KemOpumkckoro nienTpa kpuctamorpapuuecknx qanusix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

Springer Journals: https://link.springer.com/

Springer Journals Archive: https://link.springer.com/

. Nature Journals: https://www.nature.com/
12.

Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

Springer Materials: http://materials.springer.com/

Nano Database: https://nano.nature.com/

Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
"Jlexktropuym TB" http://www.lektorium.tv/

VYuusepcurerckas nHpopmarmonnas cucrema POCCUS http://uisrussia.msu.ru

Hn¢opmauuonnbte CRpAa6ovUHblIE cCUcCnembsl

a.

KoncyabTanT Il110C - cCripaBovHast MpaBoBasi cHcTeMa (JIOCTYII 110 JIOKAJTLHOM CeTH C
KOMIIBIOTEPOB OMOITMOTEKH )


https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://link.springer.com/
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/

Pecypcwt c600600n020 0ocmyna

i.  KubGepJlenunka http://cyberleninka.ru/;
il.  AMepuKaHCKas IMaTeHTHas 0a3za MaHHbBIX http://www.uspto.gov/patft/
iii. ~ MuHHCTEpCTBO HAyKH U BhICIIEro oOpasoBanus Poccuiickoit denepannu
https://www.minobrnauki.gov.ru/;
iv.  ®expepanpHbiii TopTan "Poccuiickoe obpazoBanue” http:/www.edu.ru/;
v.  Huadopmamnmonnas cucrema "EquHoe OkHO TOCTyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;
vi.  Enunas xomrekmus mudpoBeix 00pazoBaTenbHbIX pecypcoB http://school-collection.edu.ru/;
vii.  IIpoekrt ['ocynapcTBEHHOTO HHCTHTYTA pycckoro sizbika uMeHu A.C. Ilymkuna
"O6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;
viii.  CmpaBouno-uH(popmManoHHbIH nopran "Pycckuii s3p1k" http://gramota.ru/;
ix.  Ciyx0a TeMaTHYECKUX TOJKOBBIX clIoBapel http://www.glossary.ru/;
X.  CnoBapu u 3HuMKIoneauu http://dic.academic.ru/;
xi.  OOpa3oBarenbHbIi mopran "Yueba" http://www.ucheba.com/;
xii.  3akonompoekT "O6 obpasoBanuu B Poccuiickoit @enepanun'. Bonpock n oTBeTH http://xn--
273--84d1f.xn--plai/voprosy i_otvety.

Coocmeennuvie 31eKmpoHHble 00pazoseamesibhble U unpopmayuonnsie pecypcolt Kyol'y

1. OnextponHsIii katanor Hayunoit 6ubanorexu Ky6I'VY http:/megapro.kubsu.ru/MegaPro/Web

2. DnextpoHHas Oubnmoreka Tpy 0B yueHbIx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOAyJIbHOTO qUHAMUYECKOro o0yuenus http://moodle.kubsu.ru

4. ba3a yyeOHBIX IJIaHOB, y4eOHO-METOAMUYECKUX KOMIUIEKCOB, MyOINKaLui U KOH(pepeHIHH
http://infoneeds.kubsu.ru/

5. bubanoreka MHGOPMAITMOHHBIX pecypcoB KadeIpbl HHPOPMAIIMOHHBIX 00pa30BaTeIbHbIX
texHosorui http://mschool.kubsu.ru;

6. DnekTpoHHBIN apxuB JokyMeHToB KyOI'Y http://docspace.kubsu.ru/

7. DNeKTpOHHBIE 00pa30BaTeNbHBIC PeCYPChl Kadenpsl HHPOPMAITMOHHBIX CHUCTEM M TEXHOJIOTHUH
B oOpazoBanuu Ky6I'Y u Hayuno-meronuueckoro xxypHana "[IIKOJIBHBIE 'OZIbI"
http://icdau.kubsu.ru/

6. Meroguyeckue yKkasaHHus 1Jisl 00y4al0IHMXCS 110 OCBOCHUIO JMCIUILIHHBI (MOLYJ151)
OO0mue pexkoMeHIaAMHT

Kypc coueraeT TeopeTnyeckue OCHOBBI M IPAKTHUECKHE HABBIKU MPOEKTUPOBAHUS, pa3paboTKH
Y OLIEHKHM PEKOMEHIaTENbHbBIX CUCTEM. /{111 yCIIEIHOro OCBOEHUS IUCHUIUIMHBIL:

AKTHBHO padoTaiiTe HA JIEKUMAX: KOHCIIEKTUPYUTE KIIOUEBbIE KOHIETIIUU (APXUTEKTYPHI
CHUCTEM, METPHUKHU Ka4ueCTBa, METObI 00pa0OTKU JAHHBIX ), 3a]JaBATE BOIIPOCHI.

I'oToBbTECH K 1a00paTOPHBIM pPaboTaM: MPEABAPUTENILHO U3yUalTe MaTepHalIbl 110 TEME
(anropuTMBI KOJUTAOOPATUBHON (DMIIBTpALINHU, HEHPOCETEBBIE APXUTEKTYPbI), aHATU3UPYHTE
IpUMEpHI KOJa.

Pabota Ha 1a60paTOPHBIX 3aHATHAX
JlaboparopHbie pabOTHI HAMIPaBJICHBI HA (POPMHUPOBAHKE MPAKTUIECKUX HABBIKOB!
1. DTanbl BLINOJTHEHU:
— W3yunre 3aqaHne U TEOPETUUECKYIO OCHOBY (Harpumep, Mepbl Oiau3octu yist [tem-
Based moaxona).
— IIpopaboraiiTe mpUMepHI C UCTIOIH30BAHUEM HHCTPYMEHTOB:


http://cyberleninka.ru/
http://www.uspto.gov/patft/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

* Python (6ubmmorexu Surprise, Scikit-learn).
= PySpark MLIib (a1 MaTpuuHbIX pa3iioKeHui).
* TensorFlow Recommenders (st Two-Tower moaeneit).
— IlpoBeauTe SKCIIEPUMEHTHI (HAPUMED, CPABHEHHUE METPUK IPU PA3HBIX
runeprnapamerpax ALS).
— Odopmute OTUET: OMUIIUTE X0 pabOTHI, pe3yIbTaThl, BU3yaIN3aluH (TpapuKu
Precision(@k, cxembl apXUTEKTYD).
2. TunoBble 3a1aHuSA:
— Peamuzanms k-NN s pekomenpanuii Ha naracere MovielLens.
— Jlernoii SVD-monenu B Docker-konTeitHepe.
— Ananu3s BnusHUsA Apeida JaHHBIX Ha Ka4eCTBO PEKOMEHIAIUH.

CamocrosiTesibHasi padoTa
1. Teoperuueckasi MOJATOTOBKA:
— IloBTOpSiiTEe TEKIMOHHBIN MaTepHall, UCIOIb3Ys YYCOHUKH:
* Ricci, F. et al. "Recommender Systems Handbook" (0CHOBBI apXUTEKTYP).
= Aggarwal, C. C. "Recommender Systems: The Textbook" (meToabl
MaITUHHOTO O0Yy4YEeHUS).
— W3zyuaiite Hayunble cTaThu (Hanpumep, o BERT4Rec) B 6azax: IEEE
Xplore, arXiv.
2. llpakTuyeckue 3a1aHUSA:
— Pemaiite 3agaun Ha miatgopmax: Kaggle (copeBHOBaHMS 1O
pexkomennanusm), LeetCode (airoputMudeckas IoArOTOBKA).
— BrinosiHsiiTe MHIUBUY AJIbHBIE TTPOCKTHI:
IIpumep: PazpaboTka TMOpPUIHOIN CUCTEMBI JIsl HHTEPHET-Mara3nHa (KOHTEHTHBIE
¢uum + komabopaTuBHas QUIBTpaIKs).

IIpoekTHAasi 1eSITEILHOCTD
KnroueBoil aeMeHT Kypca — HTOroBbIii MPOEKT, 00bEANHSAIONINI MOTyYeHHbIE 3HAHUSA:
JTansl:
1. Boi6op kelica (Hanpumep, peKOMEHANU JJIsi CTPUMUHTOBOTO CEPBHCA).
[TpoextupoBanue apxurektypsl (Content-Based + Collaborative Filtering).
3. Peanuzanus naiiniaiiHa: o6paboTka TaHHBIX — 00y4YeHHE MOJETN — OLIEHKa
(NDCQG, Precision@10).
4. Tlpesentauus peuieHus (aHaiu3 3¢p(HEeKTUBHOCTH, STUYECKHE aCTIEKTHI).

IIpumeps! NPOEKTOB:
— Cucrema peKOMEHIalMi HOBOCTEN € y4€TOM CECCUOHHOM HCTOPHUH MOJIb30BATEII.
— Cold-start perenne 1751 HOBBIX TOBapOB € UCIOJIb30BaHUEM TPAHC(HOPMEPOB.

Pexomenganum nuis cryaenTos ¢ OB3
AnanTuBHbIE MATEPUAJIbI:
— Jlexuum: KOHCIEKTHI B 3J1€KTpOHHOM (hopMmate (mpudt 14+ pt), aynuoszanucu.
— JIaGopaTopHbie pabOThI: HHAUBHIyaJIbHbIE KOHCYJIbTAIlUH, PACIIMPEHHBIE CPOKU
cauu.
HNHCcTpyMeHTHI:
— Ins cnabosupsamux: IDE ¢ moanepsxkoit skpanroro goctymna (VS Code +
paciupeHus).
— Jlnst nucnexcun: TekeTsl B popmare .pdf ¢ BOSMOXKHOCTBIO M3MEHEHUS
mpudTa/poHa.


https://ieeexplore.ieee.org/
https://ieeexplore.ieee.org/
https://arxiv.org/
https://www.kaggle.com/
https://leetcode.com/

CogeTbl 110 NOATOTOBKE K KOHTPOJIIO
Texyuuii KOHTPOJIb:
—T'oToBBTECH K TECTAM M0 JIEKIUAM (IIpUMepbI BOIIpocoB: « Cpasuume User-Based u
Item-Based nooxoouw»).
— Ananu3upyiite MeTpuku kKaduectsa (npaktukyire pacuer NDCG Ha peanbHbIX
JTAHHBIX ).
IIpomMe:xxyTouHasi aTTecTAIUA:
— IoBTopsiite knroueBbie anroput™bl (SVD, ALS, Two-Tower).
— Pa30upaiite Kelchl U3 HHIYCTPUU (HAIIPUMEDP, PEKOMEHAATEITbHBIC CUCTEMBI
Amazon, Netflix).

Bazkno! {151 yrimyGieHHOTO H3y4YEeHHS HCTIONB3YUTE PECYPCHI:
— Google Research: Recommender Systems
— MLflow Documentation (a1 Tp€KHHTa SKCIIEPUMEHTOB).
— TensorFlow Recommenders Tutorials.

JlanHble yKa3zaHus obecreyar CHCTEMHOE OCBOCHHUE AMCIUILIMHBI U ITOJTOTOBKY K PEIICHHIO
peabHBIX 3a/1a4 B oOsiactu Data Science.

[lonxon, ompexpenstommii ycraHosieHue coorBeTcTBus keiicoB UII u YIT (5-7),
IO3BOJISIET YETKO COOTHOCUTH ATallbl PAa3BUTHUS TEXHOJOI'MH C BOBJICYEHHOCTBIO MapTHEpa U
CHI)KATh PUCKU MPU NEPEX0JIE OT JIaOOPAaTOPHBIX MCIBITAHUH K MPOMBIIIIEHHOMY BHEJPEHHUIO.

KEHNCBHI 151 ABA JIAB
1. LLM un RAG aas Bl-cucremsl Fastboard

Omnucanue:

Jns pa3zpabateiBaemoii komnanueit BI-cuctemsl Fastboard tpeGyercs paspaborars untepderic
Ha €CTECTBEHHOM SI3bIKE JUISl TOCTPOEHHsI OTUETOB Ha 0oJbIux MaccuBax JaHHbIX B ClickHouse.
C nmomorisio LLM HEo0x0auMo Ki1acCuPUIIMPOBATh 3aMIPOCHI MTOJIb30BATENEH Ha €CTECTBEHHOM
A3bIKE M U3BJIEKATh (PaKTHUECKUE MapaMeTpsl Ui JajJbHEHIIEero BbI30Ba Be0-cepBrCca OTYETOB.

Henn:

PaspaboTars npoMnThl 15 KiIaccupUKAIMKU U 00pabOTKH 3anpocoB nosib3oBateneit LLM u
npeoOpa3oBaHus UX K BbI30BAM THUIIOBBIX OTYETOB C (PaKTUUECKUMHU IMapaMeTpaMu,
U3BJICKAEMBIMU U3 3aIpOca.

OsxupaeMblii pe3yabTar:
NHucTtpymeHnT Ha ocHoBe LLM, nmo3Bossironuil 3arpammBaTh JaHHbIE O IPOJaxKax.

2. Ananu3 oOpamenunii kiaueHToB 1 CRM-nepenucku

Onucanue:

B cimy»x0e KIMeHTCKOTO CepBHCa 3aCTPOUIIMKA €KETHEBHO 00padaThIBAIOTCS ECATKH
oOpamienuii (e-mail, 3B0HKH, MecceHKephl). TpebyeTcs peann30BaTh CUCTEMY CEMaHTHYECKOTO
aHanm3a u kinaccudukanuu NLU: BBISIBASTE CyTh 0OpaIlleHU, YPOBEHD YIOBICTBOPEHHOCTH,
OTCJIKUBATh TOBTOPSIOLINECS 3aIIPOCHI.


https://research.google/pubs/?area=recommender-systems
https://mlflow.org/docs/latest/index.html
https://www.tensorflow.org/recommenders

Henn:
ABTOMaTH3UPOBATH MEPBUYHBIN pa300p ¥ MAPIIPYTH3AIMIO 3aIIPOCOB 11O TEMATHKE (cAada
00BbeKTa, OTIENKA, JOKYMEHTHI, )Kajloda u T.1.).

Oxuaemblii pe3yJbTar:
[TpoTOTHI, KOTOPBIH BBLIEISET CYTh OOpaIieHuil 1 GopMHUpyeT AamOOp 10 TEKYIIUM «OOISIM»
KJIMEHTOB.

3. I'enepatuBnblii UU 11s1 co3naHust NPOeKTHOM JoKyMeHTAuM o T3

Onucanne:

B pamkax npoektupoBaHusi 0ObEKTOB JEBEIONEPCKON KOMIIAHUM aPXUTEKTOPbI U HH)KEHEPBI
TPaTAT 3HAYUTEIILHOE BPEMsI HA IIOJArOTOBKY TEKCTOBOW IMPOEKTHOM JOKYMEHTALIUH
(o6ocHOBaHME PELICHUM, TOSCHUTEIbHbIE 3aIIMCKU, OUCAHUS MHKEHEPHBIX CUCTEM). 3a/iaya —
HCCIIEN0BATh BO3MOKHOCTh HCIIOIb30BaHus LLM 11 reHepanuy 4epHOBUKOB IIPOEKTHOM
JOKYMEHTAallM1 Ha OCHOBE UCXOJHBIX JIaHHBIX: ATAKHOCTh, MAaTEpUabl, KIMMAT, HA3HAYCHHE,
HOPMBI.

Henn:
Pa3zpaboTaTh mpOTOTUI TEKCTOBOTO T€HEPATOPA, KOTOPBINA IMOMOTAET CIICIHATIMCTaM ObICTpee
(GhopMHUpPOBATH TOKYMEHTAIIMIO B COOTBETCTBHH C IIA0JIOHAMU U HOPMATHUBAMU.

O:xunaemblii pe3yJbTar:
HNuctpymenT Ha ocHoBe LLM, co3iaroniuii JIOrHaecku CTPOHHBINA 1 HOPMAaTUBHO I'PaMOTHBII
TEKCT, TIOIAOIIHNACS OBICTPOH peIaKType HHKCHEPOM.

4. MyHLTHMOHaHBHLIﬁ AreHT 1Jig aHa/JIu3a CTPOUTECJIbHBIX IJIOIIAT0K

Onucanue:

00O «ABA JIAB» pa3pabaTbIiBaeT CUCTEMY /JI1 MOHUTOPUHTA CTPOUTEIbHBIX OOBEKTOB.
Tpebyetcs co3naTh NpOTOTUI MyJIbTUMOANbHOT0 MM-arenTa, cnocoOHOro aHaau3upoBaTh
M300pakKeHHs CO CTPOUTIIONIAAKH (BUAEO/POTO), a TAKKE MPUHUMATH TOJIOCOBBIE  TEKCTOBBIC
3arpockl (HarpuMep, «IpoBepb MOHTAX MEPEKPHITUS Ha 5 3TaXe»).

Hean:
OO0BeAMHUTH BO3MOXXHOCTH KOMITBIOTEPHOTO 3peHus (pacrlo3HaBaHUE CTAIUN CTPOUTEILCTBA,
TexXHUKH, HapyueHuit) u HJIIT (moruManue 3anpocoB, OTYETOB).

O:xupaemblii pe3yJbTar:
WMHTepakTUBHBIN areHT, KOTOPBIM Ha 3aIlIpOC CIIELMAINCTAa MOXKET I10Ka3aTh HYKHBIA Y4acTOK,
IIPOKOMMEHTHPOBATh Mporpecc, 3apUKCUpoOBaTh HAPYIIECHNUS.

4. I'eHepanusi peKJIAMHOI0 KOHTEHTA ISl JKMJIBIX KOMILJIEKCOB

Onucanue:

«ABA T'PVIIII» perynspHo 3amyckaeT MapKETUHTOBbIE KaMIIaHUH TSI )KUJIBIX KOMITJIEKCOB.
Heo6xoauMo nccrieoBaTh UCIoNb30BaHue AU(PPY3MOHHBIX MOJIENEH I TeHepaluu
n300paxeHui (BU3yainu3alui UHTEPhEPOB, OKPECTHOCTEHN, BUAOB U3 OKOH) 1 LLM — s
OTMCaHUN KBAPTHUP, IPEUMYIIECTB paiiOHa, HMHPPACTPYKTYPHI.



Henn:
Co31aTh HHCTPYMEHTSHI JUT OBICTPOI TeHEpaLy MPOJAIOIINX MAaTEpHAIIOB 0€3 PUBJICUCHHS
JIM3aHEPOB 1 KOMMUPANUTEPOB HA MEPBHIX TAIaX.

Oxuaemblii pe3yJbTar:
Habop crenepupoBaHHBIX KaPTOYEK OOBEKTOB C TEKCTOM, U300PaKEHUEM U JIOTUKOH «KHBOTO)
PEKIaMHOTO COOOIIIECHUS.

6. 'eHepanusi JOKyMEHTAIUU U IIA0JIOHOB IOTOBOPOB

Onucanne:

IOpunnyeckuii renapraMeHT peryssipHo paboTaeT ¢ J0rOBOpaMHM JJOJIEBOI0 yUacTusl, aKTaMu
npuéma-nepenayu u ApyrumMu f1okyMentamu. MenonszoBanre LLM MOXeT 3HaUYUTEIBHO
COKPATUTb BPEMSI HA ITOATNOTOBKY YEPHOBUKOB — JIOCTATOYHO BBECTH I1APAMETPHI CHEIIKH.

Henan:
Co3znath cucTeMy, KOTOpasi TCHEpUPYET aIallTAPOBAHHBIC TEKCTHI JIOKYMEHTOB 10 BBOJTHBIM
JTaHHBIM (THII 00BEKTa, 3Tax, miomanas, DO, cpoku u mp.).

O:xupaemblii pe3yJbTar:
['eneparop moxkymentoB B hopmare Word wimm PDF ¢ aBToMaTndeckoii moacTaHoBKOM
apaMeTpoB U COONIOACHUEM IOPUANYECKOTO CTHIIS.

7. Moaesab NPOrHO3UPOBAHUS CPOKOB C1a4H 00bEKTOB HA OCHOBE TEKCTOBBIX U
BU3YaJIbHBIX JaAHHBIX

Onucanne:

JeBenonepckast KOMIaHUs BEAET AaHATUTUUECKHUM apXUB M0 CpOKaM CTpouTesbeTBa. C
MOMOIIBIO0 MYJTETUMOJIATBHBIX MOZEINeH (TEeKCTOBbIE OTUYETHI + (POTO CTPOUKH ) MOKHO
MPOrHO3UPOBATh BEPOSTHOCTh OTKJIIOHEHMSI OT rpaduKa caauu.

Henn:
Pa3paboTtaTs MOz€Eb, KOTOPas MO TEKyLIEMy cTaTtycy oobekTa (poto, oTuér CMP) onenuBaer
PUCKH 3a/IepKeK.

OsxkupaeMblil pe3yabTar:

[TpoToTum, KOTOPBIN MOKA3bIBAET BEPOSITHOCTh OTKJIIOHEHUH U AA€T TEKCTOBBIE OSICHEHUS
(ocHOBaHHBIE Ha PACIIO3HAHHBIX MPU3HAKAX — «HE 3aBepLICHbI (pacagHbie paboThD), «KMOHTAX
WHKEHEpUU He HayaT»).

8. O0paTHas renepauuss — UHU-nnoMomHMK /151 MOKYyNaTeJ el KBapTHP

Onucanue:

Bynymue nokynarenu 4acTo 3aar0T TUIIOBBIE BOIIPOCHI O KBAPTUPAX, IIJITAHUPOBKAX, UIIOTEKE,
akmusx, cpokax. Bmecro call-tieaTpa npemaraercs peamm3oBats LLM-60Ta, KOTOpBIit
00pabaThIBacT TEKCTOBBIE U TOJIOCOBBIC 3aIIPOCHI, MOKA3bIBACT MJIAaHUPOBKH, cchiaeTcst Ha PDF-
JIOKYMEHTBI U MOKET «OOBSICHATH» HHPOPMAIUIO TPOCTHIM S3BIKOM.

Hean:
YIpocTUTh KOMMYHHUKAIIMIO C KJIMEHTAMHU Ha dTarne BhIOOpa KBApTUPHI U TTOBBICUTH Ka4€CTBO
MEePBUYHOTO KOHTAKTA.



Oxumaemblil pe3yJibTar:
Jlemo-60T, cIIOCOOHBIM OTBEYATh HA BOMPOCHI O KHJIOM KOMILIEKCE, OPUEHTHPYSICh B €T0
XapaKTePUCTHKAX U MAPKETHUHTOBBIX JOKYMEHTAaX.

KEVICHI 1JI51 CBEPA

1. FeHepaTHBHbIﬁ HUMN njas aBTOMAaTHYE€CKOT0 COCTABJIEHHSI HHBECTHIIMOHHBIX OﬁSOpOB

Onucanmne:

AHaJII/ITI/IKI/I C6epa CXKCIHCBHO COCTABJIAKOT ACCATKU aHAJIUTUYCCKUX U NHBCCTUIIMOHHBIX
0030pOB 110 phIHKaM, KOMIIAaHUSM, MAaKpPOIKOHOMHUKE. 3a/1aua — ucciaeaoBaTh npumeHenne LLM
JJIA reHepaupH/I KpaTKI/IX CBOJOK U AaHAJIUTUYCCKUX OTUCTOB HAa OCHOBC BXOJIHBIX TAHHBIX:
OUpKeBbIC KOTUPOBKH, MAKPOIKOHOMUYECKHE ITOKA3ATEIH, PHIHOYHBIE COOBITHS.

Henan:
Pa3paborare MHCTpYMEHT, CHOCOOHBIN MO CTPYKTYPHUPOBAHHBIM JIaHHBIM U KPATKOMY OIHMCAHUIO
($hopMHPOBAaTh HHBECTUITMOHHBINA 0030p B JICJIOBOM CTHJIC.

O:xupaemblii pe3yJbTar:
Mopnens, renepupyolas aHanuTuyeckue TekcTsl AnuHoi 500—1000 cioB ¢ pazaenaMu «0030p
COOBITHIN, «PEKOMEHIALIMIY, «IIPOTHO3bI», O(popMIIeHHBIE B hopmaTe OaHKa.

2. HJIIT-ananan3 kaji00 KJINEHTOB B cB00OXHOM Gopme

Onucanue:

B pamkax ximenTckoro cepBuca Coepbank oOpadaTeiBaeT 0OpalleHus U3 4aToB, MOOUIBHOTO
MPUIOKEHUS U kano0HoM popmbl. TpedyeTcss mocTpOuTh MOJIENb CEMaHTUYECKOTO aHaAIN3a,
BBIJICJIAIONLYIO CYyTh OOpAIeHUs], ONPEAEIISIONIYI0 TOHAIBHOCTD U MOTEHLIUAIBHYIO CEPbE3HOCTD
WHIHJICHTA.

Hean:
ABTOMaTH3UPOBAThH KJIACCU(PHUKALIMIO 00palleHni A1 yCKOPEHHUSI MapIIpyTH3aUHU U BBISIBICHUS
MOBTOPSIOUINXCS OONEBBIX TOYEK B MPOAYKTAX U MPOIIeccax.

OsxkupaeMblii pe3yabTar:
[IporoTum Mozenn, aBBTOMaTHYECKH BBIJEISIONIEH TEMBI 3kajio0 (Harmpumep, «ommoKa B
MPUIOKEHUNY, «IBOMHOE CIIMCAHUEY ), UX SIMOLUOHAIBHYIO OKPACKY U KPUTHYHOCTb.

3. I'enepanusi cueHapueB QUIINHIOBBIX MK CEM /151 00y4eHHsI COTPYAHUKOB

Onucanue:

bank npoBoauT kuOepyUeHHsl, BKIIOYas PaCChIIKY TECTOBBIX (PMIIMHIOBBIX MTUCEM COTPYAHUKAM
JUISl TIOBBIILIEHUS UX YCTOMYMBOCTH K COLMAIBHBIM artakaM. [Ipoekt npeanonaraer
UCIIOJIb30BaHUE TeHEPATUBHOM MOJIENH VIS CO3/IaHMsI PEATUCTUYHBIX (PUIIMHTOBBIX IMHCEM
pa3anyuHbIX TUIOB (moanenbHble cueta, HR-3anpocsl, UT-noanepxka).

Henn:
CosznaTth TeHeparop, CioCOOHBIN Ha OCHOBE 3a/IaHHBIX TAPaMETPOB (TeMa, CTUIIb, YPOBEHB
YIpO3bl) CO3/aBaTh TEKCTHI (PUIITUHTA JIJIT TPEHUPOBOK.



Oxumaemblil pe3yJibTar:
Ha6op pa3HooOpa3HbIX IpUMEpOB (GHUIIUHTA U OIICHKA UX 3((HEKTUBHOCTH O PEAKIINU
COTPYIHHKOB, a TAKKe KJIacCU(PHUKALNS MOJIEIEH yTrpo3.

4. MyJIbTUMOJQJIbHBIN ACCUCTEHT VISl 0AHKOBCKHUX OT/IeJIeHUil

Onucanue:

Ousnueckue otaenenus Coepbanka BHEAPSIIOT HHTEPAKTUBHBIX KOHCYJIBTAHTOB.
[Tpeanonaraercs cozganue MyabTUMoAanbHOro MM-accucrenTa, KOTOphlii BOCIPUHUMAET PEUb
Y BU3YaJIbHO OPUEHTUPYETCS B IPOCTPAHCTBE (PACIO3HAET KIMEHTA, JOKYMEHTBI, 0aHKOMAThI), a
TaKXe OTBEYAET I'OJIOCOM.

Henan:
Pa3paboraTts 6a30BbIil MPOTOTUI, UMUTUPYIOIIUH (PYHKIIMOHATHHOCTH TTOMOIIHUKA: OTBETHI Ha
TUIIOBBIC 3aITIPOChI, BU3YAJIbHLIC TOJACKA3KW, HABUTallUs 11O OTACIICHHUIO.

O:xunaemblii pe3yJbTar:
HuTepakTuBHas MOEIb, 00bEINHAIOIIAs TOJI0COBOW BBOJI, 3pUTEIBHOE BOCTIPUSTUE (HAIIPHMED,
QR-xox macmnopTa), TEKCTOBBIN BBIBOJ] M 3KECTOBYIO PEAKIIHIO.

5. O0bACHUMOCTb U KOHTPOJIb TeHepPaTHBHBIX MoJeJieil B 0ankoBckom U

Onucanue:

bank aktuBHO ucnonszyer LLM u NLP-cepBucs! (B uaT-00Tax, reHepanuu madjioHOB OTBETOB,
aBTOOTBETaxX Ha e-mail), 0JHaKO BCTaeT BOIPOC: KaK OOBSICHATh U KOHTPOJIUPOBATh [TOBEJICHHE
TaKUX MOJIENIEeH, 0COOEHHO B IOPUINYECKU 3HAUMMbIX KOMMYHUKALIUAX ?

Henn:
HccnenoBaTh Moaxos! K TpaccupoBke pemiennit LLM (Hanpumep, uepes JorupoBaHue
reasoning chain, mocT-QuUIbTPALIUIO OTBETOB, BCTPOCHHBIE IIPABUJIIA).

O:xupaemblii pe3yJbTar:
Konuenmus cucrems! explainability + compliance-motysi, o6ecrieunBaroniero COOTBETCTBUE
TeHepaluy CTaHAapTaM OaHKa U PeryysaTopa.

6. I'enepanus mo1b30BaTeIbCKHUX CLICHAPHEB PAa00THI B MOOM/IBHOM NPHJIOKEHHHU

Onucanne:

bank xouet ucnonb3o0BaTh reHepatuBHbIN MU 117151 ObICTpOii CUMYIIALINY MOJIB30BATEIbCKUX
CIIEHapHeB — HalpHUMep, KaK KIUEHT 0pOpMIISeT BKJIaJ, IEPEBOIUT CPENICTBA, TOTyUYaeT
YBEJIOMIICHHE O PUCKE MOIIIEHHUYECTBA.

Henn:
Pa3paboTarhk reHepaTop MoIaroBbIX ClieHapUeB MOJIb30BATEIBCKOTO MTOBEACHUS C
BapHaTUBHOCTHIO (MOJIOJION KIIMEHT, neHcuonep, UII).

OsxupaeMblii pe3yabTar:
Habop aBromaTnuecku creHepupoBanHbiX UX-crieHapueB, 0(pOpMIIEHHBIX B BUJE CLIEHAPHUEB
s QA wm UX-ucciieoBaHui, ¢ JIOTUKON ACHCTBUN U THTUYHBIMH OITMOKAMU TTOJIH30BATEN.



7. I'enepaums synthetic data njs1 0aHKOBCKHX MojeJiei

Onucanue:

Mopnenu B Coepe TpeOyroT 00bIIoro 00bEMa TPaH3aKIIMOHHBIX U KIIMEHTCKHUX JTaHHBIX,
KOTOPBIE HENb3s UCIIOIB30BaTh HAMPSAMYIO u3-3a TpeboBanwmii [1b n ®3-152. 3amaua —
pa3paboTaTh METOJ TeHEPAIlUU CHHTETUYCCKUX OaHKOBCKUX JTAaHHBIX, MAKCUMAIBHO OJU3KUX K
pealIbHBIM I10 pacIpeie]ICHUSIM U OBEACHHUIO.

Henan:
Co3natp 6e3omacHblil pipeline renepanuu 1aHHBIX (HapuMep, TpaH3aKIui, npodumei
KJIMEHTOB, IIa0JIOHOB PACX0JI0B) IS O0YYEHUS MOJIEIIEH.

O:xunaemblii pe3yJbTar:

CHHTeTHYECKHil 1aTaceT U OTYeT O MeTpukax npudmmkénHoctu k peasibHomy (TSNE, K-L
divergence u 1p.), ¢ OIICHKOW MPUTOTHOCTH ISl O0OYUYCHUSI CKOPUHTOBBIX WJIH aHTU(POI-
MOJIEJIEN.

8. Moaesp aHa/iM3a MHBECTUIMOHHOM MPUBJIEKATEIBLHOCTH MAJIOr0 OM3Heca

Onucanmne:

EaHK AKTUBHO pa3BI/IBaeT erIII/ITOBaHI/Ie U MHBCCTUIINOHHBIC I/IHCTPYMGHTI)I IJIA MaJIOTO U
cpenuero npeanpunumarenbetBa (MCII). Tpebyercs co3nate Mojienb, KOTOpasi Ha OCHOBE
OTKpI)ITBIX n 6aHKOBCKI/IX JTAaHHBIX (BmpyqKa, pacxozu,l, THUII JC€ATCIIbHOCTH, OT3bIBHI, OHJIaf/'IH-
AKTUBHOCTH) OIICHHBAET NMHBECTULIMOHHYIO MpHBiekareabHocTh MCII.

Henn:
Pa3pabotaTh cucTeMy peHTHHIOBOM OIIEHKH KOMIIaHUN Majioro OM3Heca ¢ BO3MOKHOCTBIO
BU3YyalIM3aluu (aKTOpOB U JUHAMHUKHU MTOKa3aTeNeH.

O:xupaemblii pe3yJbTar:
Mogens, npucBanBaroliasi KOMIaHUHM MHBECTULIMOHHBIN pelTHHT (Hanpumep, A—E),
06135[CH5[IOHIa$I KIJIFOYECBBIC ITApaMETPhI U Aarouias pEKOMCHAAIUU JIs1 HHBECTOPA.

9. UnauBUayaIbHAS OLEHKA KPeIUTOCIMOCOOHOCTH KJIMEHTA HA OCHOBE MOBeIeHYeCKUX
JAHHBIX

Onucanmue:

CoBpeMeHHBIN KPeIUTHBIM CKOPUHT BBIXOAUT 332 PaMKU (PMHAHCOBBIX JaHHBIX. HeoOxoaumo
HCCJIeI0BATh, KaK MOBEICHYECKHUE U U(PPOBHIE CIIENBI (YacTOTa BX0/1a B MOOMIHHBIN OaHK,
Croco0bI oraThl, reorpadusi, BpeMs OTKJINKA) BIUSIOT HA TIEPCOHATBLHYIO OLIEHKY pPHUCKA.

Hean:
Pa3paborate ML-Moz€1b, OLIEHUBAIOLTYIO BEPOSITHOCTH /1€(DOITa 110 HECTaHAAPTHBIM
MOBEICHYECKUM TpHU3HaKaM (BO3MOXKHO — ¢ explainable Al).

O:xupaemblii pe3yJbTar:
[TpoToTHn CKOPUHTOBOW MOJIEH, KOTOpasi, TOMUMO CTaHJAPTHBIX JAHHBIX, yUUTHIBACT
nudposoit npoduis kmenta u 0obsicHseT pemenus (SHAP, LIME u ap.).



10. IlpeauKkTUBHAS AaHAJMTUKA BO3BPATA HHBECTULUI 110 HHPPACTPYKTYPHBIM MPOEKTAM

Onucanue:

B psine cmyuaeB CoepOaHK BBICTYNAET Y4aCTHUKOM/UHBECTOPOM B PETHOHAIBHBIX
UH(PACTPYKTYPHBIX MTPOEKTAX (KUJIBIE MACCHBBI, JOPOTH, TEXHOMAPKH). 3a/1a4a — OLICHUTH
IPOTHO3UPYEMYIO 3(p(PEeKTUBHOCTD BIOKEHHUH C yu€TOM aeMorpaduu, MUrpaIu,
SKOHOMUYECKOW aKTHBHOCTH.

Henan:
Pazpaborats Mozenb, nporuo3upytoiryto ROI Ha ropuzonte 3—5 €T, UCTIOIb3Ysl BHEIIHUE
ncrouHuku nanubix: Poccrar, EI'PIOJI, kamactp, conmenua.

O:xunaeMblii pe3yabTar:
AHanuTHYecKas MOZIeJb C BO3MOYKHOCTBIO T'€OBU3YaIM3allii M CLIEHApHOTO aHaiau3a (poct/cna,
rOCHpPOTpaMMBbl, CMeHa TpaduKa U T.I1.).

11. Ananu3 noBeeHus MOJIb30BaTe/eil B IKocucTeMe IU(PPOBOro pyodJist

Onucanmue:

COepOaHk y4acTBYeT B MUIOTHBIX MIPOEKTAX MO BHeApPeHuto 1udposoro pyoss. Uutepec
MPEJCTABIISIET UCCIEAOBAHHUE MOJIB30BATEIILCKUX MATTEPHOB: KAaK U3MEHSIOTCS MOJICIIH
noTpebieHus, CKOPOCTHU OIepalii, ypoBeHb JOBEPHS, CPAaBHEHHUE C KIIACCUYECKUM O€3HATIOM.

Henan:
[TocTpouth MO/IETH aHANTU3A TOBEACHUS KIIMEHTOB, YUYACTBYIOIIMX B TPAH3AKIUAX C UG POBHIM
pyOJsieM: yacToTa, CpeJHUN Y€K, KOHTEKCTHI.

O:xupaemblii pe3yJbTar:
Otuét u ML-Mmopenb, KnaccupUIMpYOLas TUIIbI OIb30BaTeNe! U BBISBIISIONIAs KIIIOUEBbIE
pa3nuyuus B IPEANOYTEHUAX U Oapbepax HHU(POBON BaTIOTHI.

12. Anaau3 noBeeHusi MOJIb30BaTe/eil B IkocucTeMe U(PPOBOro pyo.as

Onucanue:

COepOaHk 3anHTEpECOBaH B cpaBHeHHH text2video / text2img Mozeneil (OTKpbIThIE MOJIENH,
0co0eHHO KuTaiickue). 3anadya TpedyeT NpUMEHEHUs 00JIaUHbIX PECYpPCOB apTHepa JUIs
MalMHHOro o0yudeHus. OT CTyI€HTOB TpeOyeTCsl HaBbIK 3aIlyCcKa OTKPBITBIX MOJIENIEH,
IUTAHUPOBAHMSI, CTPYKTYPUPOBAHUS U JJOTMPOBAHUS SKCIIEPUMEHTOB, COBMECTHOM pabOTHI.
3amaua MOXKeET OBITh pacrapajuieiieHa JIjIsl CPAaBHEHUsSI MHOXKECTBA MOJIETIeH HE3aBUCHMO B
rpymIe CTyACHTOB.

Hean:
[TpoBecTu cpaBHEHHE pabOTHI aKTyalIbHBIX OTKPBITBIX Mojeneil text2video / text2img.

O:xupaemblii pe3yJbTar:

Tabnuna c pe3ynbraTaMi 3KCIEPUMEHTOB MOJEIb / perno3uTopuil / pyHKroHan / TpeboBaHus /
OLIEHKAa IPOU3BOIUTEIBHOCTH / X IpUMepoB reHepauuit (Opiio/crano), human_eval nmo
NIPUHITAITY apeHbl (KaKasi Jydiie)



7 MaTtepuajibHO-TEXHUYECKOe o0ecnevyeHne mo Jucuunjianae (MoayJi)

7.1 llepeyeHb HHPOPMALMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTH A
1. O6naunble MIATGOPMBI H CEPBUCHI
cloud.ru,YandexCloud,AWS/GCP/Azure— o01a4Hble BEIYUCICHUS

2. CucteMsl yIpaBJIeHUs BEPCUSIMH U KOJUTabopaun
Git/GitHub/GitLab — koHTpoJIb BepcHii KOJIa U COBMECTHAsI pa3paboTKa
4. CucreMa ynpaBiieHHs 00y4YCHHEM

Moodle — cnaga pabot

7.2 IlepeyeHb JHUIIEH3MOHHOTO U CBOOOJAHO PACIPOCTPAHSIEMOr0 NMPOrPaAMMHOIO
o0ecneuyeHUs

1. CBoboxuoe ITO (Open Source)
GitLab, GIT, MLFlow, Docker, Kubernetes, Terraform.

7.3 AnnapaTHoO-TeXHHYeCKoe odecrnevyeHue

Bupryansusie Mammsbl, kiactep Managed Kubernetes u pecypcst GPU B obnake
MpeloCcTaBIsIeTCs MHAYCTpUaabHbiM apTHepoM [TAO «Coepbank»:

Koi-Bo En.

Ne [Iponykt [TapameTpsl poaykra Kon-Bo KondUTypatii 1M,

Bupryanenas Bupryanpnas mamuHa 10%

! MallrHa vCPU 2 vCPU 4 RAM ! 60 T
OC Ubuntu 22.04 1 T
Cucremnslii nuck SSD 1 T
10 I'o
Apenna mybmuganoro [P 1 T
BupryanbHas Bupryanpnas mammza ¢ GPU
2 vammiia ¢ GPU NVIDIA® Tesla® V100 2 GPU 1 1 T
8 vCPU 128 I'b RAM
OC Ubuntu_24.04 1 T
Cucremusiii nuck SSD 1 T
2000 I'o

Juck SSD 1 T
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4096 I'e

Juck SSD 1 LT
4096 I'o
Apenna nyonuynoro [P 1 T
K8S Master node 8 vCPU 16 RAM 1 1 T
Worker node 10% gonsa 4 vCPU 5 e
32 RAM
Worker node SSD-NVME 64 o
Apenna nyoaugnoro IP 1 T
ML Inference
Instance Type Bpewmst paboTsl B MecsIl 40 1 |
GPU
Nucranc 8 x NVIDIA® H100
NVLink PCIe 160 vCPU 1520 1 T
GB RAM
KomungectBo 3anpocoB k ML- 1 Min.
MOJICTISIM T
Kom ML-moneneit 160 I'o
. Muh.
LLM Tokensl GigaChat 2 Max 50 wr
Tokensr Embeddings 400 hﬁf

JlononHuTenbHbIE 00TaUHBIE PECYPCHI IPEJOCTABIAIOTCA TEXHOJIOIMUYECKUM apTHEpOM Y andex

Cloud.
N B 6 HaumeHnoBaHue yueOHOM ay JUTOPHH, €€ OCHAILIEHHOCTb
° uz padbor
P 000py/1I0BaHUEM M TEXHUYECKUMHU CPEICTBAMHU O0YUCHHUS
1 JlexuroHHBIE 3aHATHS Aynuropus, YKOMIUIEKTOBAHHAs CIIEHUATIM3UPOBAHHON
Me0eIbI0 U TEXHUYECKUMU CPEJICTBAMH 00yUEHUS
2 JlaGopaTopHble 3aHATUS | AyIUTOPHS, YKOMIIJICKTOBAHHAs CIIEHUATIU3UPOBAHHON
MeOenpl0 M TEeXHHYECKMMH  CpeACTBaMH  OOydeHwus,
KOMIIBIOTEpaMHU, IPOEKTOPOM, IPOTPaMMHBIM 00ecTieueHHEM
3 IIpakTnueckue 3aHaTus | Ayauropus, YKOMIUIEKTOBAHHAs CIIENUATIM3UPOBAHHON
Me0eIbI0 U TEXHUYECKUMU CPEJCTBAMH 00YUEHUS
4 I'pynmnoseie Aynuropus, YKOMIUIEKTOBAHHAas CIIELUAIIM3UPOBAHHON
(MHIMBUYyaJIbHBIE) MeOenpl0 M TEXHHYECKMMH  CpeACTBaMH  OOydeHwus,
KOHCYJIbTallU1 KOMIIbIOTEpaMHU, IPOTPAMMHBIM 00€CTIEYeHUEM




HaumenoBanue yueOHOM ay JUTOPHH, €€ OCHAIIICHHOCTD

No Bux pa6or
000py/1I0BaHUEM M TEXHHUUECKUMHU CPEICTBAMH O0YUCHHUS
b Tekymuii  KOHTpPOJIb, | AyauTOpHUS, YKOMILUIEKTOBaHHAs CIIeLIMaIN3UPOBAHHOMN
IPOMEXKYTOUHAs MeOenpl0 M TeXHWYECKUMH  CpeAcTBaMU  OOydeHHs,
aTTecTanus KOMITBIOTEPaMH, IPOrPAMMHBIM 0OecTieYeHUEM
6 CamocTosTenbHas Kabuner s caMmocTtosTenbHOW pabOTHI, OCHAIECHHBIN
pabora KOMIIBIOTEPHOM TEXHHKOM C BO3MOKHOCTBIO MOJKIIOYECHUS K

cetu «lHTEpHET», NPOrpaMMON 3KPaHHOIO YBEIWYEHUS U
00ECIIEYCHHBIH JAOCTYNIOM B 3JEKTPOHHYIO HH()OPMAIIMOHHO-
00pa30BaTENbHYIO CPENly YHUBEPCHUTETA.

[Tpumeuanue: Konkperusanus ayautopuii u ux ocHamenue onpeaensercs OIIOIL.




