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1 Heau u 3a1a4M U3yYeHUs] AU CHUATIIAHBI (MOILYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDBI

dopMHUpOBaHUE Yy CTYACHTOB 0a30BbIX 3HAHWUW, HABHIKOB M KOMIIETEHUIUH B 00JIacTH
MPOMIIT-MH)KUHUPUHTA — KIFOUEBOTO HAIPABJICHHUS B3aMMOJCHCTBUS C COBPEMEHHBIMU
renepatuBHbiMu  MUW-monensmu (LLM — Large Language Models), HeoOxomumoro ajis
npoeCCHOHATLHON JEesTeIbHOCTH aHAIUTHKA JaHHBIX, Al-mmxenepa, MLOps-crienuanucra u
MeHemkepa MU-nipoekTos.

1.2 3agaun AMCHUILIMHEI

1. O3HAaKOMHUTH CTYJICHTOB C apXUTEKTYpOH M MPUHIUIIAMH pa0OThl T€HEPATUBHBIX
moaenel (ChatGPT, DeepSeek, Perplexity, Grok, Llama, GigaChat, YandexGPT, Qwen, Claude,
Gemini, Manus u nip.).

2. Hayuutpr 0a30BbIM TEXHHMKAM NPOMOT-UHKUHUPHUHTA: MIA0JIOHBI, LIEMOYKH
paccykaeHui, system prompts.

3. Pa3BuTh HaBbIKM MHTErpaluy MPOMIITOB B MaWIJIalHbl PELICHUN MPUKIAAHBIX
3a1a4.

4. [ToAroTOBUTH K CO3/1aHUIO0 COOCTBEHHBIX MPOMITOB U aHATTU3Y UX YPPEKTUBHOCTH.

5. [Tokazatsk mpodeccruoHaNbHBIE KSHCHI U CIICHAPUH IPUMEHEHUS IIPOMITTOB B POJISX

Data Analyst, MLOps, Al Project Manager.
1.3 MecTto aucuMiuinHbI (MOYJis1) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl
JucuumuinHa «IIpoMOT MHXXUHUPUHT B TPO(PECCHOHATBHOM AEATEIbHOCTHY OTHOCUTCS K
«Yacru, ¢popmupyeMasi yq4acTHUKaMH 00pa3oBaTeNbHBIX OTHOWmEHH» bioka 1 «lucourimasl
(MomymH )» yuyeOHOro IUIaHa.

1.4 IIpogeccuonanbHBIE POJIM B CTPYKTYpe 00pa3oBaTe/bHONH NPOrpaMMbl

Ponsv 1: Data Analyst (Ananumuk 0anHblx)
U3eneuenue 3nanuil u3 0AHHbIX, NOCMPOeHUe aHalumuyeckux mooeneu, ucnoavzyiowux MO u UU.
3aoayu:
1. Cmamucmuueckuti ananu3s, 6U3yaiu3ayus OAHHbIX, npedsapumenvhas 0opabomxa.
2. Coz0anue npocHo3nblx Mooenell
3. Illocmpoenue ananumuueckux mooenetl 0 N0OOOePAHCKU OU3HeC-peuleHUll.
Ponv 2: MLOps (Cneyuanucm no skcnayamayuu UH)
Aemomamuzayus u onepayuonHoe ynpasieHue sHcusHeHHoimyukiom MO-mooeneii
3aoauu:
1. DevOps ons ML.
2. Asmomamusayus, monumoputre ML-cucmenm.
3. Onepayuonrnoe ynpasierue iHuzHeHHvim yukiom ML-mooenetl.
Ponv 3: AI PM (Meneoaicep npoexkmos UH)
Ynpaenenue npoyeccamu cozoanua UH-pewenuii, 6xniouas KoopouHayuro KOManobl paspabomxu
3aoauu:
1. Ynpaenenue UH-npoexmamu om udeu 0o 6nedperus
2. Ananusz 6usHec-mpebo8anull U NOCMAHOBKA 3a0ay
3. Oyenxa s¢ppexmusnocmu u ROI UH-pewenuii

1.5 IlepeyeHb MJIAHMPYEMbIX Pe3yJbTAaTOB 00y4YeHHs] MO JUCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTEJbHOM IPOrPaMMBbI

WN3yyenne naHHOW y4yeOHOM JAMCHUMIUIMHBI HampaBieHO Ha (GOpMUPOBaHUE Y
00yYaromuxcs CIeaYIONX KOMITETeHIIUMA:



Koa, ypoBenb u
(¢opmyaupoBka KoMNIeTEeHIUU

Nuauxkaropsl

YPOBHI/I 0CBOCHUHA
HHAUKATOPOB KOMIIETCHIIMHA

ML-11I

CriocoOcH MPUMEHSTh 3HAHUS
00 uCTOpHUH Pa3BUTHS U TPEHAAX
coBpemenHoro N mst
(hopMyJIMpPOBaHUST KOPPEKTHBIX
MOCTAaHOBOK 3324 M ITOHUCKa
MIePCIEKTUBHBIX CIIOCO00B
pEUICHUs TIPOOIIEM C TTOMOIIIBIO
un.

ML-1.1 IHo3unmonupyet
COOCTBEHHYIO 33134y B
3aJaHHOU 00JIACTH 3HAHMS C
TOYKH 3PEHHsI TPEHAOB
COBPEMEHHOT0 HCKYCCTBEHHOTO
WHTEJUIEKTa

AHamU3UpyeT U COMOCTABIISACT
3a7]a4y C COBPEMEHHBIMU
TpEHJIaMH, BBIJICTIAET
CHEenU(UKy 3a1a4i B KOHTEKCTE
nociaegHux goctwkenuii 1A

ML-2 11

Criocoben MIPUMCHSTH
(dbyHIaMeHTaIbHbIe TPUHIUIEL 1
METOJAblI MAIIMHHOI'O O6y‘-ICHI/I$I
BKJIFOYasl TIOATOTOBKY JAaHHBIX
OLICHKY KayecTBa MoJeNed u
paboty ¢ mpu3HaKaMu

ML-2.1 PasnnyaeT OCHOBHBIE
THIIBI 3a1a4 MAIIUHHOTO
oOydeHUsT M TPUMEHSCT Ha
MIPaKTUKE TIPUHITUTIBI X
penieHus

Breibupaer u  00OCHOBBIBaeT
METOJIBI pemIeHus 3amaqy
MAIIMHHOTO O0Y4eHUs C y4ETOM
XapaKTepUCTUK  JAHHBIX U
OM3HEeC-KOHTEKCTa, HACTPauBaeT
0a30BbIe MOJICITH M TTPOBOJUT UX

OLICHKY
ML-2.2 [Ilpumenser wmertonsl | Bnaneer wmeromamu — feature
MpeBapuUTEeNbHON  00paboTKH | engineering: oTOOp coO3mMaHWE U

JaHHBbIX U pa6OTbI C IpU3HaKaMHn

npeoOpa3oBaHUEe MTPUIHAKOB.

DL-2b
CriocobeH mpuMeHATh U (WIIH)

DL-2.1 [IpumeHsieT n3BeCTHBIE
ApXUTEKTYPbl TCHEPATUBHBIX

YMeer ucnoibp30BaTh
TIOMYJISIPHBIE TeHEPATHBHEIE

pa3pabaThiBaTh  COBPEMEHHBIC | MIYOOKHUX HEHPOHHBIX CeTEH monenu (GPT, Stable Diffusion,
APXUTEKTYPbI TEHEPATUBHBIX | JUIS PELLICHUS IPUKIIAIHON VQ-VAE) uepe3 API unu
ri1yOOKHX ceTer 3a1a4u (reHepays TeKCTa, TOTOBBIC PEeATU3ALIUH.
reHepanus u300paskeHui 1o 3amyckaeT uH(pEpeHC Ha
TEKCTY, CHHTE3 PEeUH U T.J.), IPU | CTAHAAPTHBIX 3a/1a4ax
HEOOXOIMMOCTH TIPOBOJIS (TeHeparys TEKCTa 1O MPOMITY,
noo0ydYeHrne Ha Habopax CO3/1aHNE N300pAKEHU).
JIAHHBIX Paboraer ¢ 6a30BbIMU
napamMeTpaMu reHepamun
(temperature, top-k sampling).
[loxnrorasnuBaer NaHHbBIE A5
J1000y4eHHs (TOKCHU3AIIUS
TEKCTa, HOPMaIU3aLus
n3zobpaxenuit). Gopmarupyer
JIAaHHBIE O] TPEOOBAHMS
MoJieH (HanpuMep, IPOMITHI
IUIsl TEKCTO-N300paKeHne
MOJCIIeH).
LLM-5.1 HUcnonw3yer Oa3oBbie | BeiOupaer u aJIalITUPYET
11a0JIOHBI TPOMIITOB 11a0JIOHBI MO 33129y
LLM-5 11 .
N LLM-5.2 BerpauBaer npomntsl | [Ipumenser nemnouku (Chain of
Opranmnsyer B3auMOJIEHCTBHE C N .
B NaMIJIaiiH B3aUMOACHCTBHS Thought) u ycoBHYIO JIOTHKY
TeHEPAaTUBHBIMU MOJICTISIMH

4epe3 MPOCKTUPOBAHUC, aHAJIU3
" IPUMCHCHHE ITPOMIITOB

LLM-5.4 PazpabatbiBaer
JIN3aiH U CTPYKTYPY IIPOMIITOB

OnTUMU3HPYET TPOMIITHI IO
TOYHOCTh, JJIMHY, YMCHBIIICHHUE
TaLTIOLUHALIA

2. CTpyKTYypa M coepKaHue TUCUMIITHHbI
2.1 PacnipenesieHne TPYA0EMKOCTH AUCUMILIMHBI IO BUAaM padoT




OO6mast TpyA0€MKOCTh TUCIMIUIMHBI COCTaBIIAET 2 3a4. . (72 4acoB), UX pacrpeaciicHue

10 BUJaM paboT MPEACTaBICHO B TaOIHIIe

CemecTpnl
Bun yueoHoii padoTnl Beero ("9achl)
YyacoB 1
KonTtakTHasi paboTa, B TOM 4HcJe€: 57,2 | 57,2
AyAUTOpHBIE 3aHITHSI (BCET0): 50 50
3aHATHSA JIEKIIMOHHOT'O THIIA 16 16
JlabopatopHble 3aHATHUS 34 34
3aHATHS CEMUHAPCKOTO THITA (CEMUHAPHI,
MIPAKTUICCKUEC 3aHSITHSI)
WNnasi koHTaKTHAs padoTa: 7,2 7,2
Kontpons camocrositensHoit padotsl (KCP) 2 2
ITpomexyTtounas arrectauus (MIKP) 5,2 5,2
CamocTrosiTeibHasi padoTa, B TOM YHCJIE: 14,8 | 14,8
IToaroToBKa KypcoBOH pabOTHI 5 5
ITpopaboTka yueOHOro (TEOPETUIECKOr0) MaTepuaia 5 5
BrlnonHeHre HHAWBUTyalIbHBIX 3a1aHHi (ITOATOTOBKA 4.8 48
co00IIeHUH, pe3eHTanun) ’ ’
Pedepar
[ToaroTroBka K TEKyIeMy KOHTPOIIO
Konrtpoasb:
[ToaroroBka K 3K3aMeHy
qac. 72 72
O61as Tpy10eMKOCTh B TOM JHEIe 57,2 | 57,2
KOHTAaKTHas padora
3a4. e 2 2

2.2 CTpyKTYypa JUCHUNINHBI

Pacnpenenenue Bu1oB yueOHON pabOThl M UX TPYAOEMKOCTH MO pa3jiesiaM JAUCIUITUHBI.
Paznensl (TeMbl) TMCHUIUIMHBI, U3y4yaeMmble B 1 ceMecTpe

KonnyecTBo yacos
Buea
JAUTO
Ne HaumenoBanue pa3aesioB (Tem) Bce AyauropHas };)Haﬁ
ro padora padot
a
JI 3 | JP | CPC
1 2 3 4 5 6 7
1. | Beenenue B reneparusHbiii M u LLM 4 2 1 1
2. | ApXuTeKTypbl FT€HEPATUBHBIX MOJIETIEH 5 2 2 1
3. | [IpuHOuMIBI DpOMIT-HHKUHUPUHTA 7 2 4 1
4. | ll1aGnoHBI U CTpaTeruy MPOMIITOB 7 2 4 1
5. | Co3nanue naimiaiiHoB B3aumoxenicreus ¢ UM 8 2 4 2
6. | MnaTterpauusi npoMnToB B OM3HEC-KEIHChI 6 4 2
7. | Otnaaka, TECTUPOBAHUE U METPUKH KauecTBa 8 2 4 2
8. | MynbTUMOAanbHbIe MPOMIITHI U HHTEpPerchl 8 2 4 2
9 OTUYECKHUE aCMIEKTHI U 3aIUTa OT TEHEPATUBHBIX 6.8 ) ) 2.8
PHUCKOB
HUTOI'O no pa3aesam AMCUHMIIMHBI 64,8 16 34 14,8
KonTpons camocrositenpaoi pabotsl (KCP) 2
[Tpomexyrounas arrectauus (MKP) 5,2




KoanuyecTBO 4acoB

Buea
YIUTO
Ne HanmeHnoBaHue pa3aesioB (TeM) Bce AyauTopHas pHas
padora
ro padoTt
a
JI 3 | JP | CPC
1 2 3 4 5 7

[ToaroToBKa K TEKyIIEMY KOHTPOJIIO

O01masi TPy10€MKOCTD 1O JUCHHUIIIIMHE 72

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapsi, JIP — nabopamopuvie 3anamus, CPC —
camocmoamenvhas paboma cmyoeHma

2.3 Coaep:xanue pa3iesioB (TeM) IUCHUAININHbBI
2.3.1 3ausaTHd JeKINOHHOI0 THIIA

HaumeHoBaHue pasaeiia
(Tembl)

Conep:xanue pasaesia (TeMbl)

dopma

TeKyle
ro

KOHTPO
Js

3

4

Beenenue B renepatuBHbliil 1A u
LLM

Hcrtopust pa3BUTHS U OCHOBHBIE TPEHIBI
coBpemeHHoro M. IlonsaTue reHepaTuBHOIO
NN. Paznuuue Mexay JUCKPUMUHATUBHBIMU U
TEHEPATUBHBIMH MOJICIISIMH.

Uctopus u pazsutue LLM: ot GPT-2 no GPT-
5, DeepSeek, Perplexity, Grok, Llama,
GigaChat, YandexGPT, Qwen, Claude, Gemini,
Manus.

Poub reHepaTHBHBIX MOJIEIICH B aHATTUTHKE,
pa3paboTKe U yIpaBICHUH IPOSKTaMHU.
O030p KJIFOUEBBIX TPUMEHEHUI (aCCHCTEHTHI,
reHepalus TeKCTa, aHATN3 TAaHHBIX,
ABTOMATHU3AIIHNS).

JIP

ApPXUTEKTYpHI TeHEPATHBHBIX
MoJienen

Transformer, Attention, Positional Encoding —
0a30BbIC MEXaHU3MBI.

Cpasuenne ChatGPT, DeepSeek, Perplexity,
Grok, Llama, GigaChat, YandexGPT, Qwen,
Claude, Gemini, Manus, Diffusion-mozemneii.
ApxutektypHble ocodenHoctn LLM mmst
TEKCTOB M MOJICJICH I N300pakeHu/3ByKa.
0630p unctpymentos: Hugging Face, OpenAl
API, Diffusers.

JIP

IIpuHIMIIEI IPOMIT-
VHXUHUPUHTA

Urto Takoe IpOMIIT U 3a4€M OH HY>KEH.
[IpomnT kak mporpaMMHBIil HHTEpdEIc K
MOJIEIH.

KontekcT, TokeHU3a1us, TeMrepaTypHbIe
rmapamMeTpsl U TapaMeTphl BHIBOIA.

OCHOBHBIC OIITUOKH B IPOMITTAX M UX BIUSHUE
Ha reHEepalto.

JIP

[1abm0HBI ¥ CTpaTEeruu
MIPOMIITOB

Zero-shot, One-shot, Few-shot, Chain-of-
thought prompting.

IIabnonsr: Q&A, Tabauisl, coucku, role-based
prompting.

Hcnonp3oBanue system prompts 1 MHCTPYKITHI.

JIP




®opma
TeKylie
Conep:xanue pasaesia (TeMbl) TO
KOHTPO
Jas
1 2 3 4
WHTepakTHBHBIE LIETIOYKH POMITOB.
CueHapuu aBTOMAaTH3aUH: OT IPOCTHIX JIP
CKPHUNTOB 0 Web-TpritoKeHnH.
HHTerpanus mpoMITOB B 4aT-00TOB, TaIOOPIBI
Coznanue naiIuiaiiHOB n REST APL
B3aumonericteus ¢ U Ucnonszosanue Python (FastAPI), Node.js,
Postman, cURL nsisa TecTupoBaHus.
ITpumep maiiruiaiiHa: BBOJ — IIPOMIIT — BBI30B
LLM — pe3ynbTaT — JIOTHKAa 00pabOTKH.
Otagka, TeCTUPOBAHHUE U MeTo/Ip1 OIIEHKH Pe3yITATOB TeHEPAINH: JIP
METPUKH KadecTBa BLEU, ROUGE, METEOR, Self-BLEU.
A/B TecTupoBaHrEe IPOMITOB.
7. AHanmu3 ommO0K MOJETH, AUarHOCTHKA
HEOKHAJAHHBIX OTBETOB.
BepcuonnpoBanue IpoMIITOB M KOHTPOJIb
M3MEHEHHUI.
MynbTuMonanbHbeIe poMnTel 1 | Pabota ¢ n300paskeHUsAMH, ayTio0, BUIEO: OT JIP
uHTEP(DENCH CLIP u DALL-E no Gemini.
KomOuHnpoBaHHbIE MPOMNTHL: "HApHCYH +
", "pacckaxu o GoTo".

HaumenoBanue pasaesia
(Tembl)

OITUILHN ",
IIpuMeps! ncnoNb30BaHUS: TeHEpALUA
nHporpaduku, mu3aiiH, synthetic data.
Wuctpymentsi: Stable Diffusion, Midjourney,
Whisper, Gemini.

DTrYecKue aclieKThl U 3amuTa oT | [IpobieMsl reHepanuy TOKCHIHOTO, (eHKOBOTO JIP
T€HEPATUBHBIX PUCKOB WJIU JUCKPUMHUHUPYIOLIETO KOHTEHTA.
Mertoab! punbTpanun u 6€30MacHoro
B3aUMOJICUCTBUSL.

Ornueckue raiast ot OpenAl, DeepMind,
UNESCO.

[Tonstue "responsible Al"
npoeccuoHaIbHAas STHKA MPOMIIT-HHKEHEPA.
Ipumeuanue: JIP — omuem/3auwguma nadbopamopuou pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogot
pabomul, PI['3 - pacuemno-epaghuueckozo 3adanus, P - manucauue pegpepama, O - scce, K - xomnoxeuym, T —
mecmupogarue, P3 — pewenue 3a0au.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
He npenycmoTrpensl

Ipumeyanue: JIP — omuem/3awuma rabopamopnou pabomsi, KII - svinoanenue kypcosozo npoexma, KP - kypcogoti
pabomul, PI'3 - pacuemno-epagpuueckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.3 JIaGopaTopHbIe 3aHATHS



HaumenoBanue pasaesia
(Tembl)

HaumeHnoBanne 1a00paTopHbIX padoT

®opma

TeKylue
ro

KOHTPO
Js

3

4

Brenenue B renepatuBHbii U u
LLM

Perucrpanus u 3anmyck ChatGPT, DeepSeek,
Perplexity, Grok, Llama, GigaChat,
YandexGPT, Qwen, Claude, Gemini, Manus,
BBOJI Pa3IIUYHBIX BOMPOCOB: (DAKThI, MHCHHSI,
KpeaTUBHbIC 3a1auu. CpaBHEHUE OTBETOB MIPH
OJIMHAKOBOM 3aIpoce, MOBTOPSEMOCTh. AHAIH3
CTPYKTYphI oTBeTa. [IpuMmep: 3a1aTh OUH U
TOT K€ BOIIPOC B cTUJje "cTynenra",
"npodeccopa’, "mMeHemKepa'.

JIP

ApPXUTEKTYpbI TeHEepaTHUBHBIX
MoJIenen

Cpasuenne apxutextyp ChatGPT, DeepSeek,
Perplexity, Grok, Llama, GigaChat,
YandexGPT, Qwen, Claude, Gemini, Manus.
[onxnrouenne k Hugging Face u 3amyck
MoJieny yepe3 Spaces. AHAIU3 yucia
napamMeTpoB, CKOPOCTH, Ka4eCcTBa FeHepallny.
HccnenoBanne KOHPUTYpaIlUU MOACIH.
HcnonszoBanue uaTepdeiica Inference API.

JIP

IIpuHIMIEl TPOMIIT-
VHXUHUPUHTA

Iems: OcBouTh paboTy ¢ mapamMeTpaMu
reHepalyy U CTPYKTYPOU IIPOMIITOB.
Conepxxanue: Temmneparypa, Top-p, Max
tokens, Presence/penalty. I[IpoBeneHnne cepuu
3aIlpoCOB C U3MEHEHHUEM MapaMeTPOB U
aHaJM30M pe3ynbTaToB. PopMyTHUpoBKa
IIPOMIITOB B B/ HHCTPYKIIHH, BOITPOCOB,
POJIEBBIX MOJIEIIEH.

JIP

[[TaGoHBI U cTpaTeruu
MIPOMIITOB

Cpasuenue s>¢dextuBHOCTH Zero-shot vs Few-
shot. [TocTpoeHue 1IEMOYKU pa3MBIIIIICHUH B
3a]ja4ax JIOTUKH (HATp. 3a]JauKd Ha MOHETEI,
nyremectBus). Co3qaHne MPOMITOB €
pUMEpaMH.

JIP

Co3nganue nanmniaanHoB
B3anmoaencTeusa ¢ U1

VcranoBka FastAPI, co3manue sHAIOMHTA
POST /generate. O6paboTka BXOAHOTO TEKCTA,
BbI130B Mojenu (depe3 OpenAl API unn
Hugging Face). ®opmaTrpoBaHie BHIBO/IA.
Tectuposanue ¢ Postman wiu curl.

TJIP

WHTerpalyst IpOMIITOB B
OM3HEC-KENCHI

Lens: JIleMOHCTpUPOBATE MPUKIIATHYIO
3HAYUMOCTb IPOMNT-UH)XKMHUPHHTA. ClIeHapuu:
reHepanus email-oTBeToB, KpaTKUX HOBOCTEH,
0Tu€TOB N0 JaHHbIM. PopManu3anys 3agaduu —
IOCTPOEHUE POMIITa — OLEHKA Pe3ysbTaTa.

JIP

Otnagka, TeCTUPOBAHUE U
MECTPUKHN Ka4CCTBa

IIpoBenenue cepuu revepaiuii, HoACUET
BLEU/ROUGE (c ncnonb30BaHHEM TOTOBBIX
OuOIMOTEK). AHAINU3 TOYHOCTH U
BapuaTuBHOCTHU. [IpoBenenue A/B
TECTUPOBAHHS: JBa IPOMIITAa — OJUH HAOOp
BXOIHBIX AaHHBIX. Co3aHKe TaOIuIbI ¢
METPUKaMH U CYOBEKTHBHOM OLIEHKOM.

JIP

MynbTUMOTATBHBIE TPOMIITHL U
nHTEep(hEnCH

Pa6ora c Stable Diffusion (uepe3 web-
untepdetic mim Colab). Coznanue onucanus —
reHeparus m3oopaxenus. Pabora ¢ oOparHoit

JIP




®opma
HaumenoBanue pasaesia rexyie
Ne (Tembi) HaumeHnoBanne 1a00paTopHbIX padoT ro
KOHTPO
Jas
1 2 3 4
3agaueii: CLIP/BLIP — renepanust moanucu K
H300paKEHHUIO.
DTHYeCcKHe acIeKTHI U 3ammTa oT | ['eHepamusi CIIOpHBIX TEKCTOB ((pakTIEKHHT, JIP
Te€HepaTUBHBIX PHCKOB TOKCUYHOCTb, AUCKpuMuHanus). [I[pumepst
9 ncnonp3oBaHus GuibTpoB (moderation API).
' Cosznanue mpoMnTa JJist 3STHYHOTO
B3aUMOJCUCTBUS. AHAIN3 TOTEHIIUAIBHBIX
HapyILICHUN.
Kypcosas pabora u 3amura Llens: [IponeMoHCTpHpPOBATH MIOHUMAHNE JIP
10 MIPOEKTUPOBAHMUS IPOMITOB M X MPUMEHEHHS
B Mpo(heCcCHOHATHHOMN IEATEIbHOCTH

Ipumeuanue: JIP — omuem/3auwguma nadbopamopuoil pabomut, KII - gvinonnenue xypcosoco npoexma, KP - kypcogoti
pabomul, PI['3 - pacuemno-epaghuueckozo 3aoanus, P - manucauue pegpepama, 3 - scce, K - komnoxeuym, T —
mecmupogarue, P3 — peutenue 3a0au.

2.3.4 IIpumepHasi TeMaTHKA KypPCOBBIX pa0doT (IIPOEKTOB)

1. Pa3paboTka npomnToB i1 renepaunu Python/C-koja Ha OCHOBE TEKCTOBOTO OMMCAHUS
3a/1auu

2. CpaBHeHHE KayecTBa reHepaluy NporpaMM ¢ MOMOLIbIO Pa3InYHbIX IPOMIITOB (Zero-
shot vs few-shot)

3. I'eHepanusi Koja LMKJIOB M YCIOBMH: HNPOMITHI Ul THIOBBIX 3a1ad ((axTopual,
duboHAYYH U T.1T.)

4. Co3faHue MpOMIITOB JUIsl aBTOKOMMEHTUPOBaHMs koa Ha Python/C

5. Pa3paborka accucreHta Ha ©0a3ze LLM i pemenus 3agad [0  OCHOBaM
IIPOrPaMMHUPOBAHHUS

6. AHanu3 NpoMINTOB Ui FeHepaluu PYHKIUI COPTUPOBKU U 00pabOTKH MacCUBOB

7. IlocTpoeHue 1enodex NpoMITOB JAJs OTJIAAKH KOJia U TIOUCKa OIMOO0K

8. ABTomMaTHueckas reHepaius rectoB kK npoctbiM Python/C -dpynkuunsm ¢ nomouisio LLM

9. ITpoMIITEI U1 reHEPALMU KOJIA C Pa3JIMYHOM CTENEHBIO I€TAIN3alMK U OSICHEHUI

10. CpaBuenue Boixos10B oT ChatGPT u GitHub Copilot Ha onuHakoBblE TPOMOTHI MO
Python/C

11. Pa3zpaboTka mpoMNOTOB AJisi BBIUMCIIEHUS MPENEIOB U MPOU3BOAHBIX C MOSICHEHUEM
111aroB

12. IlpoMnTel Ansi reHepaluy pelIeHud 3ajad 1o HHTerpajam (HeorpenenéHHble U
OIpECIEHHBIC)

13. IlpomnTtsl, oOyuatomme LLM pemarh ypaBHeHHsT M HepaBeHCTBa (BKJtOuas
MIOILIArOBBIE PACCYKICHMS)

14. CpaBHEeHHME TOYHOCTH W KOPPEKTHOCTH BBIBOJA PEHICHHN MO MaTeMaTHYECKOMY
aHAIN3Y

15. PazpaboTka mpoMOTOB JUIsl BU3yalu3aluuu rpadukoB GyHKINH

16. Ananu3 omuOOK MMpH reHepaliy peleHuil 1o MaTeMaTHYeCKOMY aHAJIU3Y: TPUMEpPhI
U CIOCOOBI MOBBIIIEHNS TOYHOCTH

17. Ucnionib30BaHKE NPOMIITOB JIJIsl FEHEPALIMU KPATKHUX CIIPABOK U TEOPETUYECKUX CBOJIOK
o TeMaM

18. IloctpoeHne NPOMIITOB, OOBACHSIOUIMX CYTh MPEAETOB, MPOU3BOJHBIX U HX
IIPUMEHEHUN



19. Co3ganue TPOMNTOB-PENETUTOPOB: MOJCTUPOBAHUE Y4eOHOTO Juajora IIo
MaTE€MaTUYeCKOMY aHAIU3y

20. Hnrerpanus LLM B Jupyter-HoyTOykd njisi TOMOIIM B PEIICHHH 3a1ad 10
MaTeMaTUYECKOMY aHaIU3y

21. I'enepanust MpOMIITOB JJIsl HAXOXKJIEHUS CKAISIPHOTO M BEKTOPHOTO MPOU3BEACHHUS

22. TlocTpoeHue MpOMIITOB JUIsl pacyeTa JJIMHbI, HOpMAIU3al1H U YIJla MEKIy BEKTOpaMu

23. Pa3paboTka mpoMOTOB JUIsl pEIIEHUMN 3ajjady C MaTpUIlaMH: TPAHCIOHHPOBAHHUE,
YMHOXEHUE

24. ITpomnTsl 1151 OOBSICHEHHSI IMHEWHON 3aBUCUMOCTH M 0a3uca

25. MoaenupoBanue quaiora Mexay cryaenrom 1 LLM no pemenuto CJIAY

26. Hcnosp3oBaHue MNpPOMOTOB Uil BU3yalIM3alUd BEKTOPOB UM JIMHEWHBIX
npeoOpa3oBaHUit

27. Co3nanue o0y4JarmmXx KapToOvYeK M0 TeMaM BEKTOPHOU anreOpsl ¢ nmomoibio LLM

28. Pa3paboTka TecTOB M0 TeMaM JIMHEHHOHN anreOpsl uepes renepanuio LLM

29. IIpoMOTHI 1J1 COCTABJIEHUS MOIIArOBBIX PEIICHUM 1o MeToay ['aycca

30. CpaBHEHHE MPOMIITOB JJII CHMBOJIBHOT'O U YUCJIICHHOTO PEIICHUS 3a]1a4

31. Co3nanue yueGHoOro 6ora ans 1 xypca: Bompocsl o Python /C, maremaruyeckomy
aHaJIM3y U BEKTOPHOU anredpe

32. Uccnenoanue >PGEKTUBHOCTH T€HEpALMK 33/1a4 C PEIICHUSMHU JJIS MTOATOTOBKU K
3a4yeTy

33. CueHapuu NpUMEHEHHUS TPOMIITOB B 3JIEKTPOHHBIX YUEOHHKAX U Kypcax

34. I'enepanus 3a7a4 OJIMMITHAIHOTO YPOBHS U MOIIATOBBIX PEIICHUM K HUM

35. ABTOMaTu4eckoe COCTaBlIEHHUE MIMAPTaiKy 0 TEMaM Kypca

36. IlpomMnTel s TeHEpalMd BUKTOPUH W MHHHU-UTP 1O MaTeMaTHuke |
IPOrPaMMHUPOBAHUIO

37. Co3pganue LLM-accucrenTa, KOTOpbI «OOBACHSAET, Kak IpEenojaBaTeliby —
CTHJIM3AIIMSI OTBETA

38. Pa3zpaboTka mpoMNTOB JJis T€HEPAIlMU MPOCTHIX BU3YATbHBIX 331a4 TT0 aHATUTHYECKOMN
T€OMETPUH

39. UccnenoBanue BO3MOKHOCTH T'€HEpAIMM KOHTPIPHUMEPOB U JIOTUUECKUX JIOBYLIEK B
3a/1auax

40. Pa3paboTka reHeparopa MpakTUKyMOB JIJIsl TOJITOTOBKH K 9K3aMEHY Ha 0a3e MpoMITOB

41. PazpaboTka mpOMIITOB JIJIsl aBTOMAaTHYECKOTO aHAIK3a MOJIh30BATEIbCKUX OT3HIBOB

42. IlocTpoeHue nNpoMOTOB JUIsl FeHEpalliy 3alIPOCOB Ha €CTECTBEHHOM SI3bIKE

43. CpaBHUTENBHBIN aHAJIW3 Ka4eCTBA AHAIMTUYECKUX OTYETOB, CO3/IaHHBIX C MOMOUIBIO
LLM

44. Hcnonb3oBaHWe TPOMOTOB i OOOOIIEHHS OONBIIMX TEKCTOBBIX MAacCHBOB B
aHAJTUTUKE

45. ABromaTuyeckas BU3yalu3alMs JAHHBIX IO TEKCTOBOMY OIMCAaHUIO C
ucnoiap3oBannem LLM

46. IIpomnT-unTepdeiics At oobacHeHust MeTpuk u KPI

47. Co3naHue acCUCTEeHTA JJIsl aHAIU3a OTYETHOCTH M TIOJICBETKHU KIIFOUEBBIX TPEHI0B

48. PazpaboTka 11ab10HOB MPOMITOB ISl HHTEPIPETAIINH pe3ynbTaToB A/B-TecToB

49. I'enepanust peKOMEHAAUWN MO YIYYIICHUIO METPUK MPOAYKTAa HA OCHOBE TEKCTOBOIO
oTuera

50. CpaBuenue nonxoqoB chain-of-thought u few-shot prompting B ananuTHKe TaHHBIX

51. BerpauBanue LLM B naiiruiailH MOHUTOPUHTA MOJEJIEN MAllIMHHOTO 00y4YeHUS
52. IlpomnTsl Ass TeHEpalMK JoOKyMeHTauuu ML-mpoekTta 1o Koy U joram

53. IIpoMnTsl U1 reHEpay TECTOB M MPOBEPOK KAYECTBA MOJENIEH

54. ABromaruueckas renepanusi DAG-naitmiaiina qyist ML-3a1a4m no onucaHuto
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55. Pa3paboTka cucTeMbl BEPCHOHHPOBAHUSI W KOHTPOJS TMPOMIITOB B TPOIYKTHBHOMN
cpene

56. Ucnonp3oBanue LLM 1 aHanu3a J0roB ¥ JUArHOCTUKU UHIMICHTOB

57. Co3gaHue UWHCTPYMEHTOB OTJIAAKH U HAOJIIOAaeMOCTH 4Yepe3 TeHepaTHBHBIC
uHTepherchl

58. I'enepanusa REST API nokymeHTanuy 1o onucaHuio MOJENIN

59. [locTpoeHure acCUCTEHTA JIJIsl HACTPOMKHU TUIIEpIIapaMeTpOB MOJIETIeH

60. UnTerpauus LLM B CI/CD naiinnaiin npoekra MalmMHHOTO 00y4eHHs

61. IIpomnt-urTepdeiic 11 cocTaBiIeHus] TeXHUYECKOoro 3aaanus Ha M -cucremy

62. ABToMaTu3amus cocraBieHus project charter ¢ momompro LLM

63. IIpomnt-untepdeiice A ananusa puckos M-npoekta

64. Pa3pabotka mabnonoB reHepainu ROI-onieHok u OU3HEC-KeicoB

65. Buenpenue LLM-accuctenTa B TPEKMHT 3a/]1a4 U 3a/1a4 [JIAHUPOBAHUS CIIPUHTOB

66. Mcnonb3oBanne LLM n1s ananuza oOpaTHO# cBsi3M 110 pe3ynbrataM UM -BHeapenus

67. Iloctpoenue system prompt'oB 1Jisl CIIEHAPHUEB B3aUMOJECHCTBUS C 3aKa3YUKOM

68. I'eHepaniys TEKCTOB MPE3EHTALUI U OTYETOB 1O Ipoekty 1M1

69. UccnenoBanue 3 dpexkruBHocTr LLM B posn hacumuraropa MpoOeKTHBIX COBEIaHUN

70. CozmaHue METa-pOMIITOB JIUIsl OBICTPO afanTauy Mo 3a1a4M KIMEHTa

71. Ilpomntsl ans renepanun UX-uHTepdeiicoB Mo TeKCTOBOMY OMHCAHUIO

72. Pa3paboTka mpoMITOB AJIsl TEHEPAIIUH U300paKeHUI B KOPIIOPATUBHON CTUIIMCTUKE

73. MynbTUMOAANbHBIE TPOMNTHL: TeHepalus uHdorpaduku MO aHAIUTUYECKOMY
OIMCAHUIO

74. IlpomaT-unTepdeiicsl s co3nanus cleHaprueB o0ydeHus nepcoHaa

75. I'enepanust FOPUAMYECKUX JOKYMEHTOB HA OCHOBE TEKCTOBBIX ONMHMCAHUHN TpeOOBaHUI

76. Pa3zpaboTka mpoMOTOB Uit co3aaHus auaioroB u FAQ-cuctem

77. llpomnT-uHTEpdEic IIsi aBTOMATHIESCKON TeHEepaIK BaKaHCHI U Pe3IoMe

78. IIpoMIIThI JUisl TEHEPALIMU CTPATErHil MMPOJIBUKEHHSI TPOIYKTOB HA OCHOBE OIKUCAHUS
1307000071

79. VccnenoBanue HaiEKHOCTU M TOBTOPSEMOCTH BBIBOJIA IIPU T€HEPALIMH TEXHUYECKUX
TEKCTOB

80. DTuyeckue GUIBTPHI U UX BIUSHUE Ha TOYHOCTh T€HEPAIIUU: OTOOP U TECTHPOBAHUE
MIPOMIITOB

2.4 TlepedyeHb y4eOHO-METOAMYECKOro odecneyeHus I CAMOCTOATEIbHON PadoThl
o0yyaromuxcs Mo JMCHUILIHHE (MOYJII0)

[Tepeuenb yueOHO-METOAMUECKOTO 00ECIeYeHHS JUCIUTLIUHBI
Ne Bun CPC IO BBIIIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI
1 2 3
1 N3yuenne Meroanueckue yka3aHUs 110 OpPraHU3ALMH CaMOCTOSATEIbHON
TEOPETUYECKOTO paboThI cTyieHTOB, yTBepkaeHHble Y MK OKTullM, nporokon
Marepuajia Nel ot 29.08.2025
2 |Pewenue 3amau Meroanueckue yka3aHUs II0 OpPraHU3ALMM CaMOCTOSTEIbHON
paboTel cTyneHToB, yrBepxkaeHHble Y MK OKTullM, mporokon
Nel or 29.08.2025

Y4eOHO-MeToIMYeCKHe MaTepHalibl Ul CaMOCTOSITEIbHOM pPabOThl OOydaroIIMXCS M3
YHClla MHBAJIKJIOB U JIUI C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 370poBbst (OB3) npenocrasistorcs
B (hopMax, amanTHPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS M BOCIIPHUSTHS HH(DOpMAIIIHN:

JLnst AL ¢ HapyIIEHUSIMU 3PEHUS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,
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— B popMe JIEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina,

— B IIeyaTHOM opMe Ha si3bike bpaitns.

JUnist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jljig au11 ¢ HapyIeHUsIMA OIIOPHO-BUTATEILHOTO amnapara:

— B mieyaTHoM hopme,

— B popMe JIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TepedyeHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
o0yyarouuxcsi.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBercTBuu ¢ TpeboBanusmMu @I'OC B mporpaMMa AMCHUILTUHBI MPETyCMAaTPUBACT
UCTIOJIb30BaHUE B Y4YeOHOM IIpoIecce CIEAYIOmMX 00pa30BaTeNIbHbIE TEXHOJOTHH: UYTCHHE
JEKIWA C WCIOJb30BAHUEM MYJIBTUMEIUWHBIX TEXHOJOTUH; METOA MajbIX TpymI, pa3dop
MPAKTUYECKHX 3a1a4 U KEHCOB.
[Tpu 0OyueHnH UCTIONB3YIOTCS CIIeNYIOIINe 00pa30BaTeIbHBIE TEXHOJIOTHH:

— TexHomorusi KOMMYHHKAaTHBHOTO OOYYeHHsI — HampaBieHa Ha (OPMHpPOBAHUE
KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTHU CTY/EHTOB, KOTOpas sBJsieTCsl 6a30BOM, HEOOXOAMMOM AJist
aJlanTalyy K COBPEMEHHBIM YCIIOBUSAM MEXKYIbTYPHON KOMMYHHUKAIUH.

— Texuomorus paszHoypoBHeBoro (muddepeHIHpOBaHHOT0) OOy4YeHHS — MpEAroIaraeT
OCYILIECTBIICHHE TIO3HABATEIILHOW JEATENILHOCTH CTYACHTOB C YYETOM HMX WHAWBHIYaJTbHBIX
CIIOCOOHOCTEH, BO3MOXKHOCTEM M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBATH CBOIMl TBOPUYECKUI
noreHnman. Co3gaHue W MCHOJIb30BAHWE TUATHOCTUYECKUX TECTOB SBIISETCS HEOTHEMIIEMOMN
YaCThIO JAHHOM TEXHOJIOTHH.

— TexHomoruss MOIYJIBHOTO OOY4YEeHHUsT — TpelycMaTpUBaeT JeJeHHE COAEp)KaHUs
JUCIIUIUIMHBI HA JIOCTAaTOYHO aBTOHOMHBIE pa3/iesbl (MOIYJIN ), UHTETPUPOBAaHHBIE B OOIIMI KypC.
— Undopmanmonno-kommyHukanonusle  texHosorun (MKT) - pacmmpsor pamxu

00pa30BaTEeNLHOTO MpOIlecca, MOBBIMAS €ro MPAaKTUYECKYI0 HANpaBlIEHHOCTb, CHOCOOCTBYIOT
MHTECHCU(PHUKAIMK CaMOCTOSITEIbHOM pabOThl ydalMXcs U TOBBIIIEHUIO [TO3HABATEIbHON
aktuBHOCTH. B pamkax KT BeigensaroTcs 2 Buaa TEXHOJIOTUM:

— TexHoyorust HCIOJIB30BaHUA KOMIBIOTEPHBIX MPOTPaMM — MO3BOJSAET SPPEKTUBHO
JIOTIOJTHUTD MPOLIECC O0YUYEHUS SI3bIKY Ha BCEX YPOBHSX.
— VHTepHeT-TeXHONOTMM — TMPEAOCTaBISIIOT IIMPOKUE BO3MOMKHOCTH JUIsl TIOMCKA

uHpopMalny, pa3paboTKU HayYHbBIX IPOEKTOB, BEJICHHs HayYHBIX UCCIIEIOBAHUI.

— TexHonoruss MHAMBHUIyalIU3allMd OOYyYEHHUS — IIOMOTaeT peain30BbIBATH JMYHOCTHO-
OPUEHTHUPOBAHHBI TOAXOJ, YYMTBHIBas MHIUBHIyaJbHble OCOOEHHOCTM M MOTPeOHOCTH
y4aIuxcs.

— IlpoekTHass TEXHOJIOTHS — OpPHUEHTUPOBAHA HA MOJEIMPOBAHHUE COLHUAIBLHOTO
B3aMMOJEMCTBYS YYalllUXCsl C LEJIbI0 pEIIeHUs 3aladd, KOTOpas ONpPENeNseTcs B paMKax
npodecCuoHaNBHOM MOATOTOBKH, BBIIETSS TY WM UHYIO IPEIMETHYIO 00J1acCTh.

— Texunomorus o0y4eHHS B COTPYAHMYECTBE — pealiu3yeT HACI0 B3aUMHOTO OOyYeHWS,
OCYLIECTBIISAII KaK MHAVBUAYAIbHYIO, TaK M KOJUIEKTMBHYIO OTBETCTBEHHOCTb 3a pEILECHUE
y4eOHBIX 3a1a4.

- Hl’”pOBaSI TEXHOJIOTHA — IMO3BOJIACT pa3BUBATh HABBIKU PACCMOTPCHUA PsAZia BO3MOXXHBIX
CHoco0OB pelIeHus MpoOsieM, aKTUBU3UPYS MBIIUICHHE CTYJICHTOB U PAacKpbIBask JTMYHOCTHBIN
HNOTEHIMAJ Ka)KJJ0r0 y4alerocs.
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— TexHomorusi pa3BUTHS KPUTHUYECKOTO MBIIICHUS — CHOCOOCTBYET (POpPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIIOCOOHOW KPUTHYECKHM OTHOCHUTHCA K HH(POPMALUHU, YMEHHUIO
0TOMpaTh UH(OPMALMIO [T PELICHHS TOCTAaBIEHHON 3ajauu.

— KommuiekcHoe ncnosabp3oBaHue B y4eOHOM MPOLIECCE BCEX BbIIIEHA3BAHHBIX TEXHOJIOTUH
CTUMYJIMPYIOT JIMYHOCTHYIO, HHTEJUIEKTYyaJIbHYIO AKTUBHOCTb, DPA3BUBAIOT I103HABATEIIbHbIC
IPOILECChl, CHOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETEHIMH, KOTOPBIMH JOJDKEH 00J1aaaTh
OyIylIMil CIEIIMAINCT.

OcCHOBHbIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOIOTUI BKIIFOYAIOT B CEO0SI:

— paboTa B MaJIbIX Ipymnmnax (KOMaH/e) - COBMECTHAsI A€ATEIbHOCTh CTYI€HTOB B IPYIIIIE O]
PYKOBOJICTBOM JIH/IEpa, HAIIPaBJICHHAs HA pEeIlIeHHEe 00IIeH 3a1auu My TEM TBOPUYECKOTO CIIOKCHUS
pe3yJabTaTOB HMHIMBUAYAJIbHOW pabOThl 4YICHOB KOMAaHJIbl C JIEJIEHUEM IOJHOMOYMHA U
OTBETCTBEHHOCTH;

— TPOEKTHAs TEXHOJOTHS - MHIUBUAYaJbHAs MM KOJUIEKTHBHAS ESTEIBHOCTD 0 0TOOPY,
pacnpeesIeHUI0 U CUCTEMaTU3allii MaTepuaa o ONPEIEIICHHON TeMe, B pe3ysbTaTre KOTOpOu
COCTAaBJISIETCS IIPOEKT;

— aHaJu3 KOHKPETHBIX CUTYyallMil - aHaJu3 pealibHbIX IMPOOJIEMHBIX CUTyalui, UMEBILIUX
MECTO B COOTBETCTBYIOIIEH 00sacTH Mpo(ecCHOHANbHOM NeSTeNbHOCTH, U MOMCK BapUaHTOB
Jy4YIIUX PEIIEHUN;

— pa3BUTHE KPUTUYECKOIO MBILUIEHUS — 00pa3oBaTeIbHast 1A TEIbHOCTh, HAIIpaBJIEHHAs Ha
pasBUTHE Y CTYJIEHTOB pa3yMHOTr0, pe(IeKCUBHOTO MBILIEHHS], CIIOCOOHOTO BbIIBUHYTH HOBBIE
UJIEU U YBUJIETh HOBBIE BO3MOXKHOCTH.

[Tonxon pa3bopa KOHKPETHBIX 3afady M CHUTyalMi MIMPOKO MCIOJB3yeTCs Kak
npenojaBaresieM, Tak U CTYJAEHTaMHM BO BpeMs JIEKIUI, Ja00paTOpHBIX 3aHATUN M aHalIu3a
pe3yJIbTaTOB CaMOCTOSITENbHOW padoThl. OTO OOYCIOBJICHO TEM, YTO IMPHU HCCIEIOBaHUU U
pELIeHNH KaX/10i KOHKPETHOM 3a1a4u UMEETCs, KaK [IPaBUII0, HECKOJIBKO METO/IOB, a 3TO TpeOyeT
pa30opa 1 OLIEHKH (€101 COBOKYITHOCTH KOHKPETHBIX CUTYallUH.

KOJIH4eCTBO
Hcnoab3yemble HHTEPAKTUBHBbIE 00pa30BaTe/ibHbIE
Cemectp | Bug 3anarus HHTEPAKTHUBHBIX
TEeXHOJI0THHU
4acoB
IIpaxTrueckue 3aHATUSA B pexumMax
1 JIP B3aUMOJCHCTBUS «IIPENOJABATENb — CTYIAEHT» H 12
«CTYJIEHT — CTYJICHT»
Hroro 12

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapvi, JIP — nabopamopuvie 3anamus, CPC —
camocmosmenvHas paboma cmyoenma

Tewmbl, 3a1aHusg ¥ BOIPOCHl JJI CaAaMOCTOSITENIbHOM paboThl Mpu3BaHbl CHOPMHUPOBATH
HaBBIKM TOWCKAa HMH(OPMAIMM, YMEHHUS CaMOCTOSTEIbHO PpaCIIUpSATh W YIIyOJIATh 3HAHMS,
MOJTy4YE€HHBIE B XO/I€ JIGKIIMOHHBIX U MPAKTUYECKUX 3aHITHH.

IToxxoxn pazbopa KOHKPETHBIX CUTYallui IMPOKO UCTIOIB3YETCs KaK MPEnoaaBaTesieM, TaK
U CTYJCHTaMH IIPH NMPOBEICHUH aHaJIN3a Pe3yJIbTaTOB CaMOCTOSATEIbHON PabOTHI.

JUis a1l ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEIYCMOTpPEHA OpraHHU3alus
KOHCYJIbTAIMi C NCIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

Jist T ¢ HapyIIEHUSIMH 3pEHHSL:

— B rieyaTHOM popme yBeIHMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JIjig U1 ¢ HapyIIeHUSIMU CyXa:

— B I1e4aTHoi (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA.

JUist Tu1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arnapaTa:

— B TIe4aTHOU opme,
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— B (hopMe 3JIEKTPOHHOTO JIOKYMEHTA.

Jljis i1l ¢ OrpaHWYCHHBIMU BO3MOXKHOCTSMHU 30POBbSI TIPEIyCMOTPEHA OpTraHU3alus
KOHCYJIbTAIIMH C MCIOJIb30BAHUEM 3JICKTPOHHOM MOYTHI.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

4. OueHoOYHbIE U METOAUYECKHE MATEPHAJIbI
41 OIIeHO‘lHLIe CpeL[CTBa AJIA TeKymero KOHTpOJIﬂ yCI'[eBaeMOCTI/I ) |
MPOMEKYTOYHOM aTTeCTAMHU

OrneHouHbIE CpelCcTBa IpPEJHA3HAYCHbl U1 KOHTPOJIE M OLEHKH 0Opa30BaTeNbHBIX
JOCTIDKEHUH  00ydaromuxcs, OCBOMBIIMX IpOrpamMMmy Yy4eOHOW IucHuIuiuHbl  «lIpoMmT
WH)XUHUPUHT B IPOPECCUOHATBHON eATETbHOCTI.

OneHouHbIE CpPeCTBA BKJIIOYAET KOHTPOJIbHBIE MaTEpUaibl JUIsl IPOBEACHUS TeKyllero
KOHTPOJIAl B (hopMe TECTOBBIX 3a/laHUI, KEHCOB M NMPOMEKYTOYHON aTrTecTanmuu B (dopme
BOIIPOCOB U 33JIaHUH K 3a4eTy.

OneHouHble CpeACTBa JUIsl WHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU

3J1I0pOBbsI BEIOUPAIOTCS C YUETOM MX UHAUBUAYAIBHBIX MICUXO(U3NYECKUX OCOOCHHOCTEH.

— Ipy He0OXOAMMOCTH HHBAIHM/IAM H JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IIPEIOCTABIIAETCS JONOJHUTENBHOE BPEMs Ul TOATOTOBKY OTBETA HA 3a4€Te;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3YyJIbTATOB 00yUEHHSI MHBAIUIOB H JIUIL C
OTPaHMYEHHBIMH BO3MOXHOCTSIMHU 310POBbsI IPEAYCMATPUBACTCA UCIIOJIb30BAHUE TEXHUYECKHX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C X WHAWBUIYAIBHBIMA OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIs1 00YHaroIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U UHBAJWAOB IIpOLEypa OLIEHUBAHUSA pe3ylbTaTOB OOYyYEeHHS MO JUCHUILUIMHE MOMKET
IIPOBOAMTHCS B HECKOJIBKO JTAIIOB.

[Iponienypa oneHMBaHUsI Pe3yJIbTATOB OOYYCHHS WHBAIWIOB M JIUI] C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJYJIIO) TMpelycMaTpuBaeT IpeloCTaBIeHNe
uHpopManuu B QopMmax, aJaNTUPOBAHHBIX K OrPAaHUYEHMSIM HMX 3J0pPOBbs M BOCIPUSATHUS
uHpOpMaLUu:

JUig au1 ¢ HapyLIeHUSIMU 3PEHUS:

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

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUid 111 ¢ HapyLIEHUSIMU CIIyXa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

Jljig au1 ¢ HapyLIeHUsIMA OIIOPHO-BUTaTEILHOTO amapara:

— B I1e4aTHoM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TepeyeHb MOXeET OBbIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOyyJaronuxcs.

CTpyKTypa OLlEeHOYHBIX CPEICTB AJI TeKyLIel U MPOMeKYTOYHOM aTTecTaluu

Ne Kon HanmeHnoBanue

r[; Konrponupyemslie paszess (TeMbl) KOHTPOJIUPYEMO OLICHOYHOI'O CPE/CTBA

I JUCLUILIAHBI 1 KOMIIETEeHIIUU Texymmii IIpomexyTounas

(nm ee yacTH) KOHTPOJIb aTTecTanys

. Beenenue B reneparuaeii U | ML-1.1, ML- | Jlabopamopnas | Boppoce x
n LLM 2.1 padoma Nel sauemy 1-4
ApPXHUTEKTYpbI TeHEPaTHBHBIX ML-1.1, DL- | Jlabopamopnas | Bonpocet

2 M0)1ene171 21 pa60ma Noe2 3auemy 5-8
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3 [IpUHLIKIIBL TIPOMIIT- ML-2.1, JlabopamopHnas Bonpocei k
WHKUHAPUHTA LLM-5.1 padoma Ne3 sauemy 9-12
4 [[1aGI0HBI U CTpaTEruu LLM-5.1, Jlabopamophas Bonpocer k
IPOMITOB LLM-5.4 | pabomaNed sauemy 13-16
5 Co3anue nanmnjaanHoB LLM-5.2, Jlabopamophas Bonpocwl k
B3aumozeiicreus ¢ U paboma Ne5 sauemy 17-20
LLM-54 Jlabopamopnas Bonpocwi k
paboma Neb sauemy 21-24
6 WHTerpanys npoMIITOB B IIpoexm c keticom
Ou3HEC-KeHChI om
UHOYCMPUATBHOZ
0 napmmuepa
7 Otnanka, TECTUPOBAHKUE U ML-2.2 Jlabopamopnas Bonpocer k
METPHUKHU Ka4yecTBa LLM-3.6 padoma Ne7 sauemy 25-28
MynbTUMOIAJIBHBIE IPOMIITHI U DL-2.1, Jlabopamopnas Bonpocer k
uHTEp(ECh LLM-5.4 |paboma\e§ sauemy 29-32
g Ilpoexm c keticom
om
UHOYCMPUATBLHOR
0 napmuepa
9 ODTHYECKHE aCIEKTHI U 3alllhTa ML-1.1 Jlabopamophnas Bonpocwi k
OT FCHEPATUBHBIX PHCKOB paboma Ne9 savemy 33-36
KypcoBast pabora u 3anura LLM-5.1, Kypcosan Bonpocu k
LLM-5.2, |pabomau sauemy 37-40
10 LLM-5.4, npesenmayus Ilpoexm c xeticom
ML-2.1-2.2, ZT@ycmpuaﬂbnoz
DL-2.1 0 napmuepa

COOTBETCTBHE

IHoka3aTesu, KPpUTEPHHU H LIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIIUI

IIoporoBoMy  YpOBHIO OCBOCHHS  KOMIIETCHIIHM IJIaHUPYEMbIM

pe3ynbTrataM oOy4eHHUsl U KPUTEPUSAM UX OLICHUBAHUSI (OLICHKA: 3a4TEHO):

ML-11T

ML-2 1T

Cnocooden npumenamos 3HAHUA 00 UCMOPUU PA3BUMUA U MPEHOAX
coepemenno2o HH ona popmynuposanua KoppeKmupix nocmano8ox 3a0ay u
HOUCKA NEPCREKMUBHBIX CROCO008 peutenus npoodaem c nomouibro HH.

3HaeT UCTOPHUIO PA3BUTHS M OCHOBHBIE TPEHIBI coBpeMeHHoro NN,
[To3urmonupyet cOOCTBEHHYIO 33/1a4y B 3a/IaHHOM 00JIaCTH 3HAHUS C TOUKHU
3pEHUs TPSHIIOB COBPEMEHHOTO UCKYCCTBCHHOT'O UHTEIIICKTA.

AHanM3upyeT U COMOCTABISAET 33/1a4y C COBPEMEHHBIMH TPEH/IaMHU, BbIIEISIECT
crienuKy 3a7a4 B KOHTEKCTE MOCIeIHUX gocTkennid M.

OreHUBaeT KOHKYPUPYIOIINE PEIICHUS U Pa3pabOTKH ¢ TOUKH 3pEHUS TPEHIOB
COBPEMEHHOTO HCKYCCTBEHHOTO HHTEJUICKTA

OrieHUBaeT KOHKYPEHTHBIE PEIICHHsI ¢ YUETOM COBPEMEHHBIX TPEHIOB (HAIIpUMeEp,
UCIIOJIb30BaHNE COBPEMEHHBIX apXUTEKTYP, ITOJIX0JIOB K HHTCPIIPETHPYEMOCTH,
YCTOWYMBOCTH, YJHEProd(h(HEKTUBHOCTH ), aHATU3UPYET MPEUMYIIECTBA U
OTpaHHYCHUS.

Cnocooen npumenamo pynoamenmanbHnovle RPUHUUNDBL U MEMOObl MAUIUHHOZ0

00yueHus 6KI104aa NOO20MOBKY OAHHBIX OUEHKY Kauecmea mooeneil u papomy ¢
npusnakamu

Paznnyaetr OCHOBHBIE THUIIBI 3aga4 MalllIMHHOI'O 06y‘{eHI/I}I U NPpUMCHACT Ha
MPAKTHUKE ITPUHIUIIBI UX PCIICHU.
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DL-2 b

LIM-5

BriOupaeT u 000CHOBBIBAET METOBI PEIICHUS 33/1a4 MAIIMHHOTO O0YYEHHUSI C
y4ETOM XapaKTePUCTUK JAHHBIX U OM3HEC-KOHTEKCTa, HACTpanBaeT 0a30BbIe
MO/JIEIH U MIPOBOJUT UX OLEHKY.

[TpuMeHsieT MeTOIbI IPEABAPUTEIBHON 00PaOOTKH TaHHBIX U paOOTHI C
npusHakamu Brageet metomamu feature engineering: oToop co3gaHue u
peoOpa3oBaHNEe IPU3HAKOB.

Pemmaer nmpo6GiieMbl HecOanaHCUPOBAHHBIX JAHHBIX U OL[CHUBAET KaueCTBO
MOJEIICH.

[TpumensieT pa3nuuHble TUIIBI Kpocc-Banuaanuu OLeHnBaeT KauyecTBO MOJIeNei ¢
yueToM bias-variance trade-off.

Cnocoben npumenams u (unu) papadameleams coepemeHHvle APXUMEKMYPbl

2eHepamueHblx 2.71_)/'501(' ux cemeil

[TpuMeHsieT U3BECTHBIC APXUTEKTYPBI T€HEPATUBHBIX ITyOOKMX HEMPOHHBIX CETEH
JUI peLIeHUs IPUKIIaJHON 3ajauu (reHepauus TeKCTa, TeHepalus H300paxeHui
10 TEKCTY, CHHTE3 PEUH U T.J.), IPM HEOOXOAMMOCTH MIPOBOA 1000yUeHue Ha
Habopax JaHHBIX.

VYmeer 3amyckath HHPEPEHC HAa TOTOBBIX TeHEPaTUBHBIX Mojelsix (Stable
Diffusion, GPT). [IpoBoauT 6a30BbIii fine-tuning npeao0yueHHBIX MOJENIEH 1O
TOTOBBIM PEIIETITaM.

Hcnonbe3yeT crangapTHbIe naimiaiasl o0yuenus u3 oudnunorek (Hugging Face,
Diffusers). IlogroraBiauBaeT naHHBIC IS JOOOYUYCHUS (HOpMATU3aIUs
N300pakeHMH, TOKEHU3aIUs TEKCTA).

[Tpumensier 6a30BbIe TEXHUKHA ayTMEHTAIMH JAHHBIX. Y TAKOBBIBAET MOJICIIH B
Docker-konretinepsl. Co3aaet nmpocteie REST API ns undepenca
(Flask/FastAPTI).

HmniieMeHTUpyeT U3BECTHbIE apXUTEKTYphl TeHEPATUBHBIX CETeH, peanusyeT
naiIuiaiiHbl X 00yueHUs Ha JaTaceTax U BbIBOJ F€HEPAaTUBHBIX MOJIEIEH B
NPOAYKTUBHYIO CPELy.

AnanTupyer cyuiecTBytoiiye renepatuBHbie apxutektypsl (GAN, VAE,
Diffusion) nox cnenududeckue 3aaaun. Iposoaut ablation studies KOMIOHEHTOB
Mojienel. Peanusyer naen u3 COBpeMeHHbIX cTaTell (Ha ypoBHE
BocripousBeeHus). [Ipennaraer ymyumeHus: 0a30BbIX OJX0A0B (HOBbIE (QYHKIMU
NOTEPb, PETYISIPU3AINK). Y MEET SKCIIEPUMEHTHPOBATH C TEXHUKAMHU
cTa0mIn3anuu 00y4eHusl.

Opzanusyem é3aumooeiicmeue ¢ 2eHePamMuEHbIMU MOOEIAMU Uepes
npoekmupoeanue, AHAIU3 U NPUMEHEHUE NPOMNMOE
Hcnonb3yer 0a30BbIe MIAOJOHBI TPOMITOB.

[Mpumenser nenouku (Chain of Thought) u ycnoBHyto noruky.
BcerpanBaet IpoMIThl B MaIUIaiiH B3aUMOIEHCTBHS.
VYrpasiser napameTpaMu reHepalnuy JUisi KOHTPOJIS pe3yJibTara
Pa3pabatsiBaeT 1u3aifH ¥ CTPYKTYPY HPOMIITOB.

HactpauBaer system prompts ¥ BBOIUT OTpaHUYEHUS.
AHanu3upyeT U OTJIAKUBAET IPOMIITHI.

WHTerpupyeT NpOMIITHI 11 MyJIbTUMOIAJIBHON TeHEpaLUN.
[TpuMmeHsieT MyJIbTUMOIATIbHBIE TPOMIITHL.

Opraau3yeT XpaHEeHUE U BEPCUOHUPOBAHNE
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TunoBbie KOHTPOJIbHBbIE 3aJaHUSI WJIN HHbIE MATEPHAJIbl, He00X0AUMbIe 1JIsl OLleHKH
3HAHM, YMEHHUil, HABBIKOB M (MJIH) ONbITA [AEATEJbHOCTH, XapPaKTEPHU3YIIUX ITANbI
(popMupoBaHus KOMIIETEHIIUI B IIpoIecce OCBOCHUS 00pa30BaTeIbHOI MPOrpaMMbl

Ilpakmuueckue Keiicbl N0 memamuke 1a60pamopHvIX padom
JlabopaTtopHas padora Nel: BBenenue B renepatuBnbiii U u LLM

Keilic: « ACCUCTEHT-CIIPaBOYHUK ISl CTYJEHTa 1 Kypca»

3anaga: Chopmynupyiite 5 pa3IMUHBIX TPOMITOB, KOTOPHIE MOTJIM OBl HCIIOJIb30BATh
MEPBOKYPCHUKHU JIJI1 TEHEpAllMH CIPAaBOK [0 OCHOBaM IPOTrPaMMHPOBAHUS, MaTeMaTHUKE U
BEKTOpPHOU anredpe.

UTO HY)KHO C/eIIaTh:

ITpoBectu renepanuto yepe3 ChatGPT, DeepSeek, Perplexity, Grok, Llama, GigaChat,
YandexGPT, Qwen, Claude, Gemini, Manus;

O1eHUTh PEIeBAaHTHOCTH | MTOJIHOTY OTBETOB;

CnenaTh BBIBOJIBI O BIUSIHUH (POPMYITHUPOBKH IPOMIITA.

Nuctpyments: ChatGPT, DeepSeek, Perplexity, Grok, Llama, GigaChat, YandexGPT,
Qwen, Claude, Gemini, Manus (markdown-otuét), MS Word unu Jupyter

JIaGoparopHas pabota Ne2: ApXUTEKTypbl FeHEPaTUBHBIX MOJEIEH

Ketic: «Bp16op Monenu mi1st co3ganust 00pa3oBaTeIbHOTO aCCUCTEHTA)

3amaua: CpaBauth apxutektypsl GPT-2, GPT-3.5, GPT-4, DeepSeek, Perplexity, Grok u
BERT c Touku 3peHuss IpUMEHUMOCTH JUIsl TEHEPaLii yYeOHbIX MaTEpHaIIOB.

YTO0 HYKHO CIeNaTh:

Wzyunts noxymentanuto Hugging Face;

[ToaxmrounTs Moaenu uepe3 uarepderic i API;

[IpoBecTu reHepaliyio o 0OJHOMY U TOMY K€ CLIEHapHIO;

CpaBHUTB pe3yibTaThl 10 KAYECTBY U CKOPOCTH.

Wucrpymentsl: Hugging Face, OpenAl Playground, Jupyter

JlaGoparopHas padota Ne3: [IpuHIMIBI IPOMOT-UHKUHUPUHTA

Keiic: «OTBeT B cTHIIE IPENOAaBaTENs»

3amaua: Pa3zpaboraTh cepuio MpOMIITOB, HAIEIEHHBIX HA TEHEPAILMI0 OTBETOB B Pa3HBIX
cTUIIsIX (OUIIMANBHBIN, TPY>KETFOOHBIH, KPaTKUM).

UYT0 HYXHO clenarTs:

CpaBHUTB pe3ysIbTaT FeHepalyy Ipyu HCII0JIb30BaHUH PA3HbIX system prompt’oB;

Briienuts kiroueBbie (hpasbl, BIUSIONINE HA CTUIID;

[ToaroTOBUTH CpaBHUTEIBHBIN aHAIN3.

Wuctpyments: OpenAl Playground, DeepSeek, ChatGPT, Perplexity, Grok rtabiuua
Excel unmu Jupyter

JlaboparopHast pabota Ned: [11aGnoHBI U CTpaTEruu MPOMIITOB

Keiic: «I'enepanust 0OTBETa Ha BOMPOC 110 MATEMATUYECKOMY aHAIIU3Y»

3amaua: PemuTh 3amady Ha onpenenéHHbIA HHTErpai yepe3 zero-shot, few-shot u chain-
of-thought prompting.

UYTo HYXHO clienaTh:

Hanucats mo 3 mpomrita amst OHOM 3a1a4H;

[IpoBecTn renepanuio;

CpaBHUTB X0/ pacCy JACHUI MOJIETH.
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HNuctpymentsr: ChatGPT, DeepSeek, Perplexity, Grok, Llama, GigaChat, YandexGPT,
Qwen, Claude, Gemini, Manus, Google Docs (otuér), Jupyter

JlaboparopHast pabota Ne5: Co3nanue naitriaiiHoB B3aumoaerictus ¢ A

Keiic: «MuHHU-CEpBUC 110 T€HEPALIMY TEKCTOB

3amaua: PeanmuzoBath BeO-uHTEPPEIC, KOTOPBIM OTIPABISAET TEKCTOBBIHN 3aIIpoC K MOJICTH
Y BBIBOJUT pe3yJIbTarT.

UTo HY>KHO CJIeNaTh:

Hacrpouts FastAPI sunnounr;

OpranuzoBath oTIIpaBKy 3amnpoca k OpenAl API;

[IpoTectupoBaTh OTBETHI MOAENH Yepe3 curl/Postman.

HNuctpymentsr: Python, FastAPI, OpenAl API, curl/Postman

JlaGopaTtopHas padota Ne6: MHTErpanius mpoMnToB B OM3HEC-KEHCHI

Keiic: «I"eneparop email ajs1 oTaena mpoaaxo

3anaya: PaspabortaTh cepui0 NPOMIOTOB, AaBTOMATH3UPYIOIIUX MOJATOTOBKY IHCEM
KJIMEHTAaM.

UYT0 HYXHO clenarTs:

BoiaeauTh THIOBBIE MIAOIOHBI IIHCEM;

CocTaBuTh TPOMNOTHl MO  pa3Hbie cuUTyanuu (NIPUBETCTBHE, HAIOMHHAHHE,
MIPEIJIOKCHUE);

[IpoBecTu TecTUpOBaHKE HA PEICBAHTHOCTS.

Nuctpymentsi: ChatGPT, DeepSeek, Perplexity, Grok, Llama, GigaChat, YandexGPT,
Qwen, Claude, Gemini, Manus, Tabmuma Excel, Markdown-noxymeHT

JlabopaTtopHas pabota Ne7: OTiianka, TECTUpOBAHUE U METPUKU KaueCcTBa

Keiic: «IIpoMnThI 15151 TOATOTOBKH K 3a4ETY»

3anaga: OueHuTh 3¢G(GEKTUBHOCTh JABYX Pa3HbIX MPOMITOB, CO3AAIOIINX OOBSICHEHHE
TEMBI TI0 BEKTOPHOU ajireope.

UTo HY>KHO CJeNaTh:

CdopmupoBaTh /1Ba MPOMIITA;

OneHuTh pe3ynbTar ¢ TOYKU 3PSHUSI TOJTHOTHI, TOYHOCTH, SICHOCTH;

Paccuntate BLEU miiu ROUGE (¢ momoriisto 0u6anoTexn).

Nuctpyments: ChatGPT, DeepSeek, Perplexity, Grok, Llama, GigaChat, YandexGPT,
Qwen, Claude, Gemini, Manus, nltk/rouge-score, Jupyter

JlabopaTtopHas pabota Ne8: MynsTUMOaIBHBIE TPOMIITHI U HHTEP(EHCHI

Keiic: «O06moxxka 11 OHIalH-Kypcay

3anaga: CreHepupoBaTh H300pakeHHE U COMPOBOIUTEIBHBINA TEKCT sl OHJIAWH-Kypca Mo
IPOTPaMMHUPOBAHUIO.

UTo HY>KHO CJIeNaTh:

Hammcars mpomnt ais Stable Diffusion (uepe3 web-unTepdeiic);

Cdopmynuposars title u onucanue st CTpaHUIIBI Kypca;

[TpoBepUTH COOTBETCTBHE N300PAYKESHUS U TEKCTA.

WNuctpymentst: Stable Diffusion WebUI / Leonardo.ai / DALL-E, DeepSeek, ChatGPT,
Perplexity, Grok

JlabopaTtopHas padota Ne9: DTHyeckue acreKThl U 3alUTa OT TeHEPATUBHBIX PUCKOB
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Ketic: «be3onacHblif yueOHbII yaT-00T»

3amava: [IpoaHanu3upoBaTh IOBEICHHUE MOJCIM IPH IMPOBOKAIIMOHHBIX 3aIpocax.
Pa3paborars KoppekTHBIE (HOPMYITHUPOBKH, MUHUMHU3UPYIOIINE PUCKH.

UTO HY)KHO C/IeJIaTh:

ChopmynupoBaTh 5 CIOPHBIX/TIOTPAHHUYHBIX 3aIIPOCOB;

OLIEHUTD MTOBECHNUE MOJIEIIH;

[TpennoXuTh TPOMITHI AJIsi OE30MACHON reHepaIny.

HNuctpymentsr: ChatGPT, DeepSeek, Perplexity, Grok, Llama, GigaChat, YandexGPT,
Qwen, Claude, Gemini, Manus, OpenAl Moderation API (o >xenanuro), Markdown-otaér

JIaGoparopnas padora Nel0: KypcoBas pabota

Keiic: «IIpoekt npomnT-uHTEpdEiica moa 3a1auy CTyACHTa

3amaga: CamocrosTenbHO BBIOpaTh 3amauy (mo Python/C, martemarwmke, OusHecy) u
co31aTh accucredTa Ha 6ase LLM.

UYT0 HYXHO clenarTs:

CdopmupoBaTh IPOMNTHI U TECT-KEHCHI;

PeanuzoBats uaTepdeiic (CLI/Web/Telegram-60T);

[ToAroTOBUTH JOKYMEHTAIIMIO U IPOBECTU 3AIUTY.

WuctpymenTtsi: OpenAl APL, Python, FastAPI/Gradio/Streamlit, Markdown/Word

Ilpumep nabopamopnoit padomaul
Jlabopamopnas paboma Ne3: [Ipunyunst npomMnm-uHiCUHUpUHea
Hazpanue: BrniusHue napaMeTpoB reHepaii U CTPYKTYpPhI IPOMIITa Ha pe3yIbTaT
[ens:
Hayuuthcs npoexktupoBath 3¢ (eKTUBHbIE MPOMITHI M IOHUMATh BIUSHUE TApaMETPOB
resepanuu Ha Boixoa LLM.
3agaun:
1. CpaBHUTb reHEpaIMIo TEKCTA MPHU UCIIOJIb30BAHUHU PA3HBIX CTPYKTYP MpomIiTa (BOIpocC,
WHCTPYKIIUSA, POJIeBasi MOAEIH).
2. 3menuTts napamerpsl reHepanuu (temperature, top_p, max_tokens) u
MIPOaHATU3UPOBATH PE3yNbTar.
3. CpnenaTh BBIBOJBI O MPUHIIAIIAX TOYHOTO yIPABIICHUS T€HEpaIeH.
OxmunaeMble pe3ynbTaThl:
- YMmenue popMUpOBaTH MPOMIITHI Pa3HBIX THUIIOB.
- TloHnMaHue KIIOYEBBIX MAPAMETPOB T€HEPALIHH.
- HaBbIk aHanm3a BIUSHUS TapaMETPOB HA PE3yibTaT.
HNHucTpyMeHTHI 1 OMOIHOTEKU:
- ChatGPT, DeepSeek, Perplexity, Grok, Llama, GigaChat, YandexGPT, Qwen, Claude,
Gemini, Manus / OpenAl Playground
- Python (onumonansHo, yepe3 OpenAl API)
- Jupyter Notebook / Google Colab
Ucxonurie nannasie: [Ipumepsr Tem: «O0BICHH, YTO TaKO€ MPOU3BOIHAS», « Hammmm nmucbmo
npenoanareinto», «CocTaBb CIUCOK PEKOMEH 1Al
Xox paboTshl:
1. Bribepure 3 TeMbI (CM. BBIIIIE).
2. Jlns xaxnoit TeMbl chopmyaupyiiTe o 3 mpommTa:
- B Buze Bonpoca
- B Buzae uHCTpyKIMH
- B Buzge nuanora (pojb: mpenoiaBaTeib)
3. CrenepupyiTe TEKCT MPHU CICIYIOMUX MapaMeTpax:
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- Temmnepatypa: 0.2, 0.7, 1.0
- Top p:1.0,0.9
- Max tokens: 50, 100
4. Odopmute TaONHILy C pe3yIbTaTaMHu.
5. Ilpoananusupyiire:
- Kakue Tunsl npoMnToB Aar0T HauOoJiee TOUHbIN pe3ybTaT?
- Kak Biauser temnepatypa Ha BApUATUBHOCTD?
- Kak usmensiercst cTuib U IJTMHA TTPH M3MEHEHUH max_tokens?
[Ipumep npommnra:
Tl — npenomaBaTesib 0 MarTeMaTuke. OOBIACHM CTYIEeHTY, UYTO Takoe IPOM3BONHAs,
[IPOCTEIM SIBEIKOM .
[Tpumep koma (ONITMOHAIBHO):
import openai
openai.api key = 'your-key'
response = openai.ChatCompletion.create (
model="gpt-3.5-turbo",
messages=[{"role": "user", "content": "OOBACHM, UTO TakKoe npomsBomHasa"}],
temperature=0.7,
top p=1.0,
max_ tokens=100

)

print (response['choices'] [0] [ 'message'] ['content'])
AHanu3 pe3yabTaToB:
- Temmneparypa 0.2 naét maGioHHbIH, HOpMaIbHBINA OTBET.
- Temneparypa 1.0 — Gonee KpeaTUBHBINA 1 MHOTAa HEKOPPEKTHBIN pe3ysbTar.
- Ponesas monens naét GoJyee MOHATHBINA U IPYKEITFOOHBII OTBET.
TpeGoBanus K OTYETY:
Tabnuna ¢ mapameTpamu U pe3ysibTaTaMu TeHepaluu
[Tpumepsl MpoMOTOB (MUHUMYM 3 TEMBI X 3 CTPYKTYpHbI)
- AmnanuTudeckas 4acTh C BBIBOJAAMHU
- CKpUHIIOTHI WM BBIBOJ KOJA
Kputepun onieHKH (3a4T€HO/HE3aUTEHO):
3a4yTeHo: Bce THUIBI IPOMIITOB PEaTM30BaHbl, MUHUMYM 6 reHepanuii, Tabiuna opopmiieHa,
BBIBOJIbI OCMBICJICHHBI.
HezauTteHo: OTCYTCTBYIOT 2+ BapHaHTa IPOMIITa, HET aHAJIN3a, HEMOJIHBIM OTUET.

Jlabopamopnas paboma Ne5: Cozoanue navinnatinog ezaumooeticmeusi ¢ UM

HasBanue: Pa3zpaborka API-untepdeiica renepanuu TekcTa Mo NpoMITy
Llens:
PeanuzoBaTh npoctoii cepBuc, otnpasistomuii 3anpoc k LLM uepe3 OpenAl API u
BO3BpAIAIOIIUN PE3yIbTarT.
3amgaun:

1. Hactpouts FastAPI-npunosxenue c POST-3anpocom.

2. OtmpaBuTh NPOMIT Ha reHepaiuio B Mmoaenb OpenAl.

3. OOpaboTaTh ¥ BEpHYTh OTBET I10JIb30BATEIIIO.
Oxunaemple pe3yabTaThl:

- Ywmenue ucnons3zoBatb API 11 renepannn texkcra

- Hasik pabotsl ¢ FastAPI u REST-untepdeiicamu

- OmnsIT TOrUpoBaHus U (OpMaTUPOBAHUS BHIBOJIA
HUucTpyMeHTH! 1 OMOIHOTEKU:

- Python 3.10+

- FastAPI
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- OpenAl API
- Uvicorn, requests, dotenv
Xon paboThI:

1. Co3spaiite daiin .env ¢ Bamum API-ximrouom:
OPENAI API KEY=sk-...

2. Cospnaiite aitst main.py:
from fastapi import FastAPI, Request
import openai, os
from dotenv import load dotenv
load dotenv ()

openai.api key = os.getenv ("OPENAI API KEY")
app = FastAPI ()

@app.post ("/generate")
async def generate(request: Request):
data = await request.json{()
prompt = data.get ("prompt")
response = openai.Completion.create (
engine="text-davinci-003",
prompt=prompt,
temperature=0.7,
max_ tokens=150
)

return {"result": response.choices[0].text.strip()}
3. 3amycrtute cepsep:
uvicorn main:app --reload

4. Tlpotectupyiite yepe3 Postman wmnu curl:
curl -X POST http://127.0.0.1:8000/generate -H "Content-Type:
application/json" -d '{"prompt": "Hamuum noszmpasiieHme c IHeMm nporpammmucTa"}’
TpeboBanus k oTuéry: CKpUHIIOTH KoJa, Jloruka padoTsl 3ampoca, [Ipumepsl mpoMOToB U
otBeToB, Onncanue cTpykrypsl APl u napamerpos

Kpurepun ouenku: 3auteno: API 3amymien, mpoTecTUpOBaH, BBIBOJ, IMOIYYEH, CTPYKTYpa KoJa U

oTueTa KoppekTHa. He3auTeHo: omumbKky B KOfie, HET 3aycKa, IPOMIIT HE paboTaeT.

Ilposepsemvble Komnemenyuu Komniaexcom npakmuueckux zadanuii: ML-2.1, LLM-5.1, LLM-5.2,

ML-5.3

3a4eTHO-IK3aMeHAlMOHHbIC MATEPHAJIbI AJI51 IPOMEKYTOYHOM aTTeCTANMH (324€T)
Bonpocwt ona noozomoexku k 3auemy

Urto Takoe reHepaTUBHBIN UCKYCCTBEHHBIN HHTEIIEKT? [IpuMeps! ero npruMeHeHusl.
Kak cootHOCsTCS 3anaun Data Science u 3agaun renepatusHoro M?
OO0bsicHUTE apXUTEKTYpy TpaHcpopmepoB. [louemy onu appextuBubl 1is LLM?
Yem ornmyarorcss GPT u BERT no apxutekrype 1 Ha3HaueHUIO?
Uro Takoe Diffusion-mMozienu u rjae oHU TPUMEHSIOTCS ?
Kak paGoTtaeT TemnepaTypHblil mapaMeTp B TeHepaluyu TeKcTa?
Yro Takoe top-p sampling u 3a4eM OH HCTOIb3yeTCs?
Kakue nmapameTpsl BIUSAIOT HAa CTHJIb U TOYHOCTB oTBeTa LLM?
[ToueMy Ba’KHO YUUTHIBaTh KOHTEKCT B MPOMNT-UHKUHUPUHTE?

. Uro Takoe zero-shot u xorja oH npuMeHseTcs?

. [lpuBenure npumep few-shot mpommnra u onumMTe €ro NPEUMYIIECTBA.

. B uém 3akmouaercs meron Chain-of-Thought?

. O6BsAcHUTE pa3HULLY MEX]Y System prompt 1 user prompt.

WX kWD =

—
W= O
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14. Yto Takoe naimiaitH B3aumozaencteus ¢ LLM? IlpuBenure npumep.

15. Kakue sA3bIkH IPOrpaMMUPOBAHUS UCIIOJIB3YIOTCS A1 mHTerpanuu LLM?

16. Kak moxxHO peanuzoBaTh renepanuto Tekcra yepe3 REST API?

17. Kakue ci0KHOCTH BO3HUKAIOT IIPU BCTpauBaHUM IIPOMIITOB B NaiIUIaiiH?

18. Kakue 6u3Hec-3a/1a4u MOKHO aBTOMaTH3UPOBAThH ¢ oMoIbio LLM?

19. [IpuBenuTe mpuMepsl MAOIOHOB MIPOMITOB JIS I€IOBOW MEPEIUCKH.

20. Kak onienuts ROI oT BHeIpeHUsI TeHEPATUBHBIX MOJEIICH?

21. Yro BrIrOUaeT B ce0s hopmanm3zanus ousHec-3aaauu st MN?

22. Kak MO>XHO U3MEpUTh KauecTBO oTBeTa LLM?

23. B uém cmbica metpuk BLEU, ROUGE u METEOR?

24. Yto Takoe A/B TectupoBanue mpoMnToB?

25. Kak moBbICUTH HAZEKHOCTh T€HEpaIK B HECTaOMIbHOU cpene?

26. UTto Takoe MyJIbTUMOIAJIbHBIA MPOMIIT?

27. Kak paboTaeT reHepaiusi 1300pakxeHui o ONMUCcaHuio?

28. Kakue MHCTpYyMEHTBI UCHOJIb3YIOTCS JJIsl MYJIbTUMOAAIBLHON TeHEepalun?

29. Kakue mpo6semMbl BOSHUKAIOT TP 00padoTKe N300paKeHU U TeKCTa BMecTe?

30. Kakue pucku cBsS3aHbI ¢ reHeparueil GelKoB ¥ TOKCHYHBIX OTBETOB?

31. Kakue cyniecTByrOT METOIbI (PMIIBTPALIMU HEJOITyCTUMOTO KOHTEHTA?

32. Kak yuuThIBaTh IOPUINYECKHUE U ITHUECKHUE HOPMBI ITpH padote ¢ LLM?

33. Uro Takoe orBeTrcTBeHHOE MU 1 Kak OHO CBSA3aHO C IPOMIIT-UHXUHUPUHIOM?

34. Kakue 3Tansl BKIHOYaeT pa3padoTka 3(hPpeKTBHOrO nmpomnTa?

35. Kak popmannzoBats TpeOOBaHMS K POSKTY T€HEPATUBHOTO ACCUCTEHTA?

36. B uém otninune JTUHEHHON U UTEpATUBHOM JIOTUKHU TTpoMnTa’?

37. Kak JOKYMEHTUPOBATh U BEPCUOHUPOBATH IMPOMIITHI?

38. Kakue HaBBIKM HEOOXOAUMBI IPOMIT-UHKEHEPY?

39. Kakue uHCTpyMeHTHI 00JierdaroT paboTy ¢ mpoMuTamu?

40. Kakue KpUTepHH UCIIONIB3YIOTCS JUIS 3aIIUThI KYPCOBOM paOOThI 110 MPOMIT-
WHXUHUPUHTY?

Hepeltenb Komnemeuum? (lmcmu Komnemeuuuu), npoeepsiaemoblx OUeHOUYHbIM cpedcmsom
LLM-5.1; LLM-5.2; LLM-5.4; ML-1.1; ML-2.1; ML-2.2; DL-2.1;

Ipakmuueckue 3a0anus K 3auemy

1. ITpoMIITEI /U1 aBBTOKOMMEHTHPOBAHUS KOJ1a

3ananue: Hamummre npomnr, KOTopbii nmosydaeT GpyHkuuio Ha Python u Bo3Bpaiaer eé
HOApOOHBIM MOCTpOuUHBIE KOoMMeHTapuil. Ilporectupyiite MuHUMYM 3 (QyHKUIUM pa3HOH
CJI0KHOCTH.

2. CpaBHeHue 3(ppeKToB mabI0HOB reHepaliu

3ananue: CpaBHuTe KauecTBO oTBeTOB LLM Ha oiuH 1 TOT *e Bompoc B zero-shot, few-
shot u chain-of-thought BapuanTax. OnieHrTe TOUHOCTD, TOTHOTY U UHTEPIPETUPYEMOCTb.

3. KoHCcTpyKTOp pe3rome

3ananue: Peanusyiite mpoMmnT-uHTEpdeNc, KOTOPBIM IMOIydaeT KIIOUEBBIE JTaHHbBIE O
CTyJeHTe (MMs, OTIbIT, 00pa30BaHKE) U T€HEPUPYET FOTOBOE pe3toMe. BapuaTuBHOCTE: 2 s13bIKa U
3 CTUIIUCTUKH (J1€70BOM, TBOPUECKUH, KPATKUi1).

4. buznec-keiic: renepanus email

3ananue: Chopmupyiite 1abI0OH IPOMIITA, KOTOPBIH MOTy4aeT HHPOPMALUIO O KIHEHTE
U 1IeJIU MHChMa, ¥ BO3BpalllaeT BEXKIIMBOE JIeJI0BOE MUChbMO. [IpeaycMoTpuTe ynpasieHue IIMHON
Y TOHOM.

5. LLM nnsa o6yuenus Python

3ananue: PazpabotaiiTe ceprio MpOMITOB-00BACHEHUN (HE MeHee 5) Ui HauMHAIOLINX
MPOrpaMMUCTOB. TeMbI: LIUKIIbI, YCIOBUS, QYHKIMH, CIIUCKU, PEKYPCHSL.

6. TectupoBaHue apaMeTpoOB reHEpaLun
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3ananue: OOuH W TOT K€ MPOMIT BBHINOJHUTE C Pa3HBIMHU MapaMeTpamu temperature u
top\ p. CpaBHUTE pe3ybTAThI IO PAa3HOOOPA3HIO U a/IEKBATHOCTH BBHIBOJIA.

7. MynbTUMOTAJIbHBIN TeHEepaTOp OaHHEPOB

3anmanue: Mcnonssys Stable Diffusion mnmu DALL-E, co3aaiiTe mpoMNTH AJIsl TeHEpaLun
pEeKJIaMHBIX OAaHHEPOB 0 TEKCTOBOMY OIUCaHUIO MpoaykTa. [Iporectupyiite MuHUMYM 3 ciryyasi.

8. CueHapuu roiocoBOTO aCCUCTEHTA

3ananue: Hanumure mpoMOTHl, MOJCIUPYIOIIME AHAIOTH TOJOCOBOTO IMOMOIIHUKA B
pa3HBIX POJISIX: PENETUTOP, MENIUK, ONIEpaTOp AOCTaBKU. CTPYKTYpHUPYITE IPOMIITHI U OTBETHI.

9. I[IpomnT-unTepdeiic asa reaepanuu SQL

3amanue: CocTaBbTe€ NPOMIT, KOTOPBIM IMpeoOpa3yeT TEKCTOBOE OINMCAHHE 3arpoca
(Hanmpumep, «BBIOEpH Bce HMMeEHa, Tne Bo3pacT Oombme 30») B KoppekTHbi SQL-kom.
IIporecTupyiite 5 KEHUCOB.

10. ABTOMaTH4YECKHiA TeHEPaTOP BUKTOPUH

3ananue: CoszpaiiTe MPOMIIT, KOTOPBIM MOJIY4YaeT TEMY M KOJIMYECTBO BOIIPOCOB, U
reHEepUpPYET BUKTOPUHY C 4 BapuaHTaMu OTBETOB U Kitouamu. Odopmute B hopmate JSON.

11. API-unTtepdeiic reHepai TEXHUUECKUX ONMTUCAaHUMN

3ananue: Hanummure REST API na FastAPI, koropsiii nonyuaer HazBanue UT-npoaykra
Y TeHEpUPYyET MapKETUHTOBOE MJIM TeXHUUecKoe onucanue yepe3 OpenAl APL

12. PeopmaynupoBka 1 ynpoIieHue TeKCTa

3ananue: Pazpaboraiite mpoMIIT, KOTOPBIN OMyyaeT HayyHbIN a03a1l 1 nepeopMyIupyer
€ro «Ha manbliax» JUisl KonbHUKA. [Ipumepsl: mpou3BoaHas, Jorapudm, SAPO MATPHUIIHL.

13. MerarnpoMmnt: reHepaTop NpOMITOB

3amanue: HamummTe mpoMIT, KOTOPBIM MO KPAaTKOMY OMHMCAHMIO 3a/adyd (Hampumep:
«HYXHO crernepupoBath SEO-3aronoBok») co3aaét agdextuBHbIi npoMnT st LLM.

14. Otnanka u cpaBHEHUE ITPOMIITOB

3ananue: CpaBHMTE JBa IPOMIITA, PELIAIOLIMX OJHY 3aJauy (Hampumep, reHepanus
0006mmenus crateu). [IpoBenute ananus metpuk kauectsa (BLEU, ROUGE) u cy0bnexkTuBHOMN
OLICHKH.

15. ®opmanuzanus ITUKKA B3aUMOJACHCTBUS

3ananue: CocTaBbTe CNMCOK T€M, MOTEHIMAIBHO HapyIIAIONUX MpaBuia 0€30MacHOCTH
(hate speech, BpenHbie coBeThI U T.11.). Pazpaboraiite 6e30macHble albTepHATUBHBIC IIPOMIITHI.

16. KoHTEKCTHBIN 4aT-00T MO AUCIAILUINHE

3ananue: Copmupyiite 10 mpoMnTOB, MOKPHIBAIOIINX KIIOYEBBIE TEMbl JUCIUILTAHBI
(BOTIpOCHI, OIIpeieNIeH s, CPaBHEHHUS ), U OOBETUHUTE UX B JIOTHUHBIN Auanor ¢ LLM.

17. Monenb ouieHKH 3QPEeKTUBHOCTH IPOMIITOB

3ananue: PaspaOotaiiTe YeK-TMCT OLEHKM NPOMNTOB (M0 KPUTEPUSM: KpaTKOCTb,
TOYHOCTb, aJJAalITUBHOCTH, YIIPABIIEMOCTh). [[puMeHnTe K 5 BalmumM mpoMIiTam.

18. AHanu3 mabJI0HOB TeHEpaINH 3a71a4

3ananue: CocTtaBbTe NPOMIIT, KOTOPBIM IMOJIydaeT TeMy (Hampumep, HMPOM3BOJHAs) U
reHepupyeT yueOHy!o 3ajauy ¢ penieHueM. [IpoBeauTe oneHKy BaJIMTHOCTH U CJIOKHOCTH.

19. BepcuonupoBaHre NpOMITOB

3ananue: Peanusyiite B Git uiu Apyroil cucreme xpaneHus ¢aiii ¢ ucropueit 3MeHeHus
MIPOMITOB, KOMMEHTApUsIMH U pe3yJibTaTaMu reHepanuu. OTpa3uTe BIUSHUE U3MEHEHU.

20. KypcoBoit acCUCTEHT: 4aT 10 TEME JUCHHUIUTUHBI

3ananue: Co3naiiTe MHTEpaKTUBHYIO cucTeMy (Ha ocHoBe Gradio, Streamlit nnu Telegram-
06oTa), B KOTOpPOH NIPOMNOTHI MOJIy4alOT KOHTEKCT W3 BBEAEHHBIX I0JIb30BATEJIEM JIaHHBIX.
[Tonnepsxute Temsl Python, muHelinoii anreOpsl 1 aHAIN3A.

Hepeueub Komnemenuuﬁ (uacmu Komnemenuuu), npoeepaemuvlx OUeHOUHbIM cpedcmeoM
LLM-5.1; LLM-5.2; LLM-5.4; ML-1.1; ML-2.1; ML-2.2; DL-2.1;

23



4.2 MeToanuyeckue MaTepuaJbl, onpeaeasiomye nNpoueaypbl OUeHUBAHUS 3HAHMI,
YMeHHIi, HaBBIKOB W (MJIH) ONBITAa [IeATEJbHOCTH, XAPAKTEPU3YKOIIMX ITANbI
(popMupoBaHus KOMIEeTEHIIM A

MeTtoauyeckue peKOMeHIalMH, ONpee/isiiolue NPoueayphl OllecHUBAHNS Ha 3a4eTe:
[Ipouenypa nmpoMeKyTOUHON aTTecTaly MPOXOJUT B cooTBeTCTBUU ¢ llomoxkeHuem o
TEKYIIeM KOHTPOJIE U MMPOMEXYTOUHOH arrectanuu ooyuatonuxcs @PI'BOY BO «Kyol'Y».
HtoroBoii ¢opmoit KOHTpOdS cHOPMHUPOBAHHOCTU KOMIIETEHIUN Yy OOyYarommxcs Mo
JTUCHUTUTHHE siBisgeTcs 3aueT. CTyAeHThI 00s13aHbI CIaTh 3a4eT B COOTBETCTBUHU C PACIIHMCAHUEM U
y4eOHBIM TIJTAHOM.
OOC npomMeXyTOUYHOM aTTeCTallud COCTOMT U3 BOIPOCOB K 3a4€Ty M pE3yJIbTaTOB
TEKYIIETr0 KOHTPOJIS.
3ayer mo AMCUUILIMHE MPECIeayeT 1eidb OLCHUTh paboTy CTyleHTa 3a KypcC, HOJTydeHUe
TEOPETUYECKUX 3HAHUHM, UX IMPOYHOCTb, PAa3BUTHE TBOPUYECKOTO MBIIUICHUS, NMPUOOpETeHHE
HABBIKOB CaMOCTOSITENIbHON padOThl, YMEHHUE NPUMEHATH MOJIYUYCHHbIC 3HAHMS ISl pPELeHUs
MPAKTUYECKHX 3a7au.
dopma npoBeIeHNs 3a4eTa; YCTHO.
PesynbTat cnaum 3aueTa 3aHOCUTHCS IPETIOAABATENIEM B 3aUETHYIO BEIOMOCTh U 3a4ETHYIO
KHIDKKY.
OueHuBaHUE YPOBHSI OCBOCHMS JMCLMIUIMHBI OCHOBBIBAETCS HA KAau€CTBE BBINOJHEHUS
CTYJEHTOM 3aJIaHU} TEKYLIEro KOHTPOJIS U OTBETOB Ha BOIIPOCHI 3ayUeTa.
Kpurepun oneHku:
1. Ouenka oTBeTOB Ha BONPOCHI K 3aueTy (50% nTOroBoi oueHKn)
3auer
[TonHbIe, pa3BepHYThIE OTBETHI C IEMOHCTpPALUEH IITyOOKOr0o IOHUMaHUS TEMBI.
OTBeTHI coziep:KaT OCHOBHBIE UJIEH, HO 0e3 yriyOJeHHOTro aHalIn3a.
Hcnonp3oBanne npuMepoB, GopMyI1, KOPPEKTHBIX TEPMHUHOB.
Bo3moxHBI HEOOIbIIINE OMTUOKHU B A€TASIX WIH (OPMYITHPOBKAX.
YMeHue aHanu3upoBaTh U CPaBHUBATH METO/BI.
% BoimonHenus: 60—100% (momyckaroTcsl He3HAUUTEIbHBIE HETOYHOCTH).
He3zauer
OTtcyTcTBHE TOHUMAaHUS KITFOYEBBIX KOHIISTIIIHA.
['pyOble ommOKH UM HECTTIOCOOHOCTh OTBETUTDH Ha OOJIBIIYIO YaCTh BOIPOCOB.
% BoinonHeHus: <60%.
2. OueHKa BbINOJHEHUS NPAKTHYECKUX KelcoB 1 J1abopaTopHbIX padoT (50% urtorosoii

OLIEHKH)

3auer
[TonHOE BBINIOJIHEHUE BCEX ATAIOB Keiica ¢ MHHOBAIIMOHHBIMU PELICHUSIMHU.
Joctuxenue neneBslx MeTpuk (Hanpumep, F1 > 0.9).
Yerkasi JOKyMEHTaIMsl KOJa U aHAJIU3 Pe3yJIbTaTOB.
% BeImosHeHUs: 60—100%.

W
BrinonHeHbl OCHOBHBIE 3a/1a4H, HO 0€3 TOTMOIHUTEIbHOW ONTUMU3AINH.
He3nauurtenbHble OTKIOHEHHUS OT LENEeBbIX MeTpuK (Harpumep, F1 = 0.85).

WJIn

Periens! 6a30Bble 3a1a4u, HO C KPUTHUECKUMH OIIMOKaMH.

Hu3koe kauecTBO KOJ1a FITH OTCYTCTBHE aHAITN3A.
He3zauer

HeBrbInoTHEHNE KITFOUEBBIX 3TaIOB.

Kon Hepabounii uim oTCyTCTBYET.

% BbImoaHeHus: <60%.
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Memoouueckue  pexomeHoauuu,  onpeoenawuiue - NpoyeodypbLl  OUEHUGAHUA
aadbopamopuvix padom:

[Tponenypa onieHUBaHHS TaOOPATOPHBIX paOOT MPOXOIUT B COOTBETCTBUU ¢ [Tonmoxennem
0 TEKYIIIeM KOHTPOJIE U MPOMEXYTOUHOM arTtectanuu ooydatromuxcsi @I'bOY BO «Kyol'Vy.

[To xaxxmoit nmabopatopHoii pabote odopmisiercs ordeT. OTYETHI CAAFOTCS HA MPOBEPKY
PYKOBOJUTENI0 B TEYEHHE Kypca IO Mepe HMX BBINOJHEHHS, U 3alUIIAIOTCS CTyJIEHTaMHU B
YCTaHOBJICHHOM TTOPSIKE.

[Ipu 3amuTe oTYeTa CTYIHTY MOTYT OBITh 33J]aHbl BOIPOCHI U IOTIOJHUTENIbHBIC 3a/1aHuUs
0 CyTH J1abopaTopHOil pabOTHI, B TOM YHUCIIE M3 CHHCKa KOHTPOJIHBIX BOIIPOCOB K JTAHHOMH
naboparopHoit pabote. [Ipu HeyAOBIETBOPUTENBHOM OLIEHKE 3HAHHM CTy/I€HTa M0 TeMe JaHHOTO
0TYeTa, CTYJCHT BO3BPALIACTCS K TOBTOPHOMY M3YUYSHHIO COOTBETCTBYIOIIUX MaTEPHAJIOB, IOCIIE
Yero J0omyckaercs K MOBTOPHOH 3ammurte. HeyqoBIeTBOPUTEIHHO BBIMOIHEHHBIH OTYET TaKkKe
BO3BpAIIAETCs Ha JOPAOOTKY.

OTder MOMKEH COJEp’KaTh 3arojioBOK, TeMmy JabopaTopHOi paboThl, Ledb, 3aJaHHe,
WHAUBUIYAIBHYIO TEMYy, ONHCAHHE XOJa BBIMOJIHCHHUS PAOOTHI, HEOOXOIMMBIC MPUKIIAIHBIE
MaTepuaibl (CXeMbl, MaKeThl JIOKYMEHTOB M T.Nl.), B COOTBETCTBHH C TpPEOOBAHUSIMH K
COJIepKaHUIO0, M BEIBOJIBI IO padoTe.

OneHouyHble CpeACTBa [UIsi WHBAJIMAOB M JIMII C OrPAaHUYCHHBIMH BO3MOXHOCTSMU
3JI0POBbSI BRIOMPAIOTCS C YIETOM X WHIUBUAYATBHBIX ICUXO(PHU3NISCKIX OCOOCHHOCTCH.

— IIpY HEOOXOMMOCTH UHBATUAAM U JIUIIAaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
MPEOCTABIISCTCS JOMOJTHUTEIHLHOE BPEMS ISl TIOATOTOBKH OTBETA HA 3a4eTe;

— MIPU MPOBEICHUU MPOLIETYPHI OLICHUBAHUS PE3YIbTATOB 00yUEHUS MHBAIUOB U JIUIL C
OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3I0POBbSI IMPEAYCMATPUBACTCS HCIIOJIB30BAHNE TEXHUYCCKHIX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX MHIUBUAYaIbHBIMUA OCOOCHHOCTSIMU;

— TIPH HEOOXOAMMOCTH JIJIsl OOYYAFOIINUXCS C OTPAHMYECHHBIMUA BO3MOXHOCTSIMHU 3JI0POBBS
U UHBAJUAOB IIpOLleypa OILICHUBAHUS pE3ylbTaTOB OOYYEHHUS MO JUCIHHUILUIUHE MOKET
MIPOBOJIMTHCS B HECKOJIBKO JTATIOB.

[Ipouenypa oleHUBaHUsl pe3yJabTAaTOB OOYUYEHUS WHBAJIUAOB U JIUIl C OTPAaHUYECHHBIMU
BO3MOXKHOCTSIMU 37I0POBbBSI TI0 JUCIHILIUHE MPEAyCMaTPUBACT MPEIOCTaBICHNE UHPOPMAITUU B
dbopMax, afanTUPOBAHHBIX K OTPAHUYCHHSIM HX 37J0POBBS M BOCIIPHUATHS HH(POpMAIIHH:

JITst I ¢ HapYIICHHUSIME 3PCHUS:

— B IieyaTHOU (popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J5ia U1 ¢ HapyIIeHUSIMH CTyXa:

— B TIle4aTHOU opme,

— B hopMe PIEKTPOHHOTO TIOKYMEHTA.

Jliist U1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

4.3. MeroanuyecKkue yKa3aHUs M0 OPraHU3alUu1 BbIYMCIUTEIbHONH HHPPACTPYKTYPBI
TpeOoBaHusl K anapaTHOMY M POTrPaAMMHOMY o0eclie4eHHI0 padoYuxX MecT

AnnapatHble TpeOoBanus. /(1 paboTbl C WMHCTPYMEHTAMM MPOMNT-UHKHUHUPUHTA
CTYZCHTaM U MpenojaBaTeiao He0oOX0AMM CTallMOHAPHBIN KOMIBIOTEP WM HOYTOYK (MOOHIIbHBIE
yCTPOMCTBA  HE  MOAXOIAT) C  COBpPEeMEHHOW  KoHdurypammeid.  Pekomenayercs
mHuoronporneccopasiii CPU (nampumep, Intel Core 13/i5/i7 He Huxke 4-ro TOKOIEHUS WU
ananornunelii AMD Ryzen) u oneparuBHas nmamsath He MeHee 4 I'b (pexomennyercst 8 I'b u
Bhile). Kommnerorep gomkeH ObITh 000py10BaH CTaOMIBHBIM MOJKIIOYEHHEM K ceTu MHTepHer

25



(IIMPOKOTOJIOCHBIA JTOCTYN CO CKOPOCThIO He HMke 5—10 MOut/c), uro obecrneuuT OBICTPYIO
paboty c BeO-cepBucamu u API. [t mpenogaBarenst JOMOIHUTENBHO JKeaTeNleH 0CTyN K BeO-
KaMepe W MHUKpPO(OHY (711 BO3MOXKHBIX OHJIAHH-KOHCYJBTallMA WM MPOKTOPUHTA, €CIIU
TpeOyeTcs), OJAHAKO Ui OCHOBHOM pPa0OThI MO MPOMOT-WHXHUHUPHHTY 3TH YCTPOHCTBa He
00s3aTeNbHBI.

IIporpammubie TpeGoBanusi. Ha palouux cTaHUMAX [AODKHA OBITH YCTAaHOBJIEHA
COBpPEMEHHasl ONepalroHHas cuctema: noanaepkuBatorcs Windows 10 mmm 11, akryanbHbIC
Bepcun macOS, a Ttawke auctpuOytuBbl GNU/Linux. Bce cucTteMbl TODKHBI PETYIISIPHO
OOHOBIIATHCS 7151 ToAIep kaHus 6e3onmacHocTH. HeoOxoaum coBpeMeHHbI BeO-0pay3ep (Google
Chrome, Mozilla Firefox, SAnnexc.bpay3sep, Safari, Opera — mocnenuss craObuiibHass BEpcHsi).
bpaysep nomkeH ObITh OOHOBIIEH J0 aKTyaJbHOM BEpCHH Ha MOMEHT 3aHSTHUH Ui KOPPEKTHOM
paboThl BeO-npuniockeHnii LLM-matdopm.

JonosHuTeIbHOE TIpOorpaMmHoe o0ecneyenue. CTyneHTaM CleIyeT YCTaHOBMTH
pOTpaMMHBIE MHCTPYMEHTBI, HEOOXOMMBIE JUISl BBIMOJIHEHUS JIaOOpaTOpHBIX paboT W 3amay
Kypca:

Git — cucTema KOHTPOJISL BEPCHii Jist pabOThI ¢ PEMO3UTOPHEM (YCTAHOBUTH MOCIICTHIOO
Bepcuio kiarenTa Git).

WHCTpyMEHTHI UTst pa3paboTKu — yao0HbIH TekcToBbIi penaktop wiu IDE (Visual Studio
Code, PyCharm u ap.) Ui HanucaHus ¥ peJaKTUPOBAHUS IIPOMIITOB U KOJa.

Python u OGubnuoreku — umHTeprnperarop Python (pexomenmyercs Bepcus 3.10+) u
MEHeJKep MaKeToB pip/conda, MOCKOJIbKY MHOTHE aBTOTECThI U CKPHUIITHI MOTYT OBITh HallMCaHbI
Ha Python. Ilpu HeoGxommmoctu — ycraHoBuTh Jupyter Notebook/Lab nist BblosHEHHs
HOYTOYKOB HJIM HCII0JIb30BaTh oHiaiH-cpenbl (Google Colab u ap.), kak yka3aHo B MaTepuanax
Kypca.

Docker — muiatdopMy KOHTEHHEpU3alMM HEOOXOIMMO YCTAaHOBUTh Ha pabodyeM MecTe
npemnojiaBaTess (M Mpy BO3MOXKHOCTHU Y CTYAEHTOB) JJIs IOKAJILHOTO 3allyCKa KOHTEHHEPOB, €ClIn
IUIAHUPYETCS  TECTUpPOBAaHME WM  pa3BEPThIBAaHWE B  KOHTEHHEPU3WPOBAHHOM  cpeje.
[Tpenonasarento Docker motpebyetcs i HacTpoiiku codcTBeHHoro Runner’a CI win npoBepku
peleHni B MIEHTHYHOM KOHTelHepe JokanbHO. Ipumeuanue: Ha Windows Docker Desktop
tpedbyer Windows 10/11 Pro wim aktuBarmun WSL2. Ha Linux 1 macOS Docker nogaepsxuBaercst
HATPSMYIO.

Bbpay3sepubie pacmupenus/unrerpaiiuu LLM — 1o ’xemaHWio, MOXXHO YCTaHOBHUTh
pacmupenus ans B3aumojeiictsus ¢ LLM, nanpumep, mnarunsl st VS Code (CodeGPT u
aHAJIOTUYHBIC) WU Jupyter, 0THAaKO TO He SBISETCS CTPOTUM TpeOOBaHHUEM.

Bce mporpamMMHoe obecrieueHue AO0KHO OBbITh HACTPOEHO TAaKUM OOpa3oM, 4TOOBI
CTYACHTBI WMEIH JOCTYIl KO BCEM HEOOXOJWMBIM HMHCTPYMEHTaM BO BpeMs 3aHITHH, a
npernojiaBaTesb o0agal CpeaCcTBaMH aIMHHHCTPUPOBAHUS HWHQPPACTPYKTYpHl (IOCTym K
penosutopusiM, ynpasienuto CI/CD, pesynbratam TecToB U 1mp.). YOeautech, 4To Ha BCeX
MaluHaX OTKJIIOYEHBI JIMITHHE OTPaHWYEHUsS JIOCTyma (Hampumep, OpaHaMaysp MpOIycKaeT
coenunenust no HTTPS na Buemnue cepsuckl LLM, noptsl 80 u 443 OTKPBITHI AJ1s1 UCXOASAIINX
noakiaroueHuit). Takke HeoOxoauMo Hanuuue mpaB ycTaHoBku [IO Ha MammHax wWin
B3aMMO/ICICTBHE C CUCTEMHBIM aIMUHUCTPATOPOM JJIs1 YCTAHOBKU TPEOYEMBIX ITPOTPaMM.

ApXHUTEKTYpa BBIYMCINTEIbHOI HHPpacTpyKTypbl. O01Mii moaxos. B pamkax kypca
OpraHu30BaHa COBPEMEHHAsl BBIUMCIIUTENbHAS HHPPACTPYKTYpa, 00ecTIedrBaoiasi COBMECTHYIO
paboTy Haj 3aJaHUsIMH, ABTOMATU3MPOBAHHOE TECTUPOBAHME PEHICHUH M MOJKIIOUEHHE K
cepBucam M. OcHOBY HH(PACTPYKTYpPbI COCTABISAIOT: CHCTEMa KOHTPOJIS BEPCHil ¢ yAaIEHHBIM
penozutopueMm (GitLab), koHBeilep HenpepwslBHON wuHTerpamuu/pa3septeiBanus (CI/CD) c
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ucnonp3zoBanueM GitLab CI (Runner u Docker-xkonTeitnepsr), HaOOp aBTOTECTOB AJISI MPOBEPKHU
peLIeHMI CTYACHTOB U IAa0JOHHBIE peno3uTopuu (template repositories) s ynpoIeHus Hayaia
paboThI HAJ 3aJaHUSIMU.

Cucrema koutponst Bepcuii (GitLab). [lns XpaHeHWS W BEpPCHOHHUPOBAHUS KOJa U
MPOMIITOB KAXJOTO CTyAeHTa wucnoibdyercs Git-penozutopuii Ha miatdopme GitLab.
[IpenoaBaTens co3naeT MIA0IOHHBIN PETO3UTOPUN — STATIOHHYIO CTPYKTYPY NMPOEKTa, B KOTOPOM
coaepxkarcst 6a30BbIe AUPEKTOPHH, (haiiinbl 3aganuii, npumepsl 1 KoHpurypanus CL. Dtot mabion
BKJTIOYAeT HEOOXOAUMYIO CTPYKTYPY MAIOK JJIsl BBITOJHEHHS TOMAITHUX 3aJaHHi 1 MEXaHU3M HX
c/layM Ha MPOBEpKY (rpeiaep). s KaKaoro mpakTUYECKOro 3aJaHHs CTyIeHT Jnbo (opkaer
Ia0JIOHHBIN PEeno3uTOpuil, MO0 MONydYaeT WHAMBHIYaJbHBIN pPENO3UTOPUI, CO3JAaHHBIN Ha
ocnoBe mabmnona (GitLab mognepxkuBaer co3ganue npoekra u3 Custom Project Template, uto
YCKOpSET pa3BEPTHIBAHUE OJIMHAKOBBIX CTPYKTYP Ul BCEX CTYIEHTOB). B peno3uropuu cryaeHra
XpaHUTCS €ro KOJ pEIIeHUH: MPOMNOTHI, CKPUITHI aBTOMAaTHU3alMH, OTYETHI B (opmare
Markdown/Notebook u npoune apTedakTsl, HEOOXO0AUMBIC IO 33JaHUIO.

[IpenogaBaTens M aCCUCTEHTHI MOJKIIOYAIOTCS K COOTBETCTBYIONICH IpyIIe MPOEKTOB B
GitLab, umes npaBa maintainer/owner J1jisi MOHUTOPHHIa aKTUBHOCTH, PEBBIO KOJa U YIIPaBIICHUS
HacTpoiikamu. VcTopusi KOMMUTOB MO3BOJISIET OTCIEKHUBATh MIPOTPECC CTYIACHTA U COONIOICHNE
CpOKOB cauu. AmnmnaparHbie TpeboBanus ans GitLab-cepBepa: nomyckaercs UCIONb30BaTh MO0
BHEIIHU cepBuc (Hanpumep, GitLab.com ¢ npuBaTHEIMH PETIO3UTOPUSIMHU UITH YHUBEPCUTETCKUN
cepsep GitLab) — BeIOOp 3aBHCUT OT TpeboBanwmii 6ezonacHocTu. Eciu ncnonb3yercs 006mauHbIi
GitLab, ybenutech, 4TO y CTYJIEHTOB €CTh JOCTYNI K HMHTEPHETY U CEpBUC HE 3a0IOKMPOBAH.
Peno3utopuu A0MKHBI OBITH IPUBATHBIMU (YTOOBI pabOTHI CTYA€HTOB HE OBLIN OOIIEIOCTYITHBI)
¥ HACTPOEHBI TAKUM 00pa30M, 4TOOBI CTYI€HTHI HE MOTJIA IIPOCMATPUBATh PEIICHUS APYT Apyra
(B GitLab MOXHO OrpaHHYUTH IOCTYII K TPOEKTaM BHYTPH TPYIIIIHI).

CI/CD xomngeitep (GitLab Runner m Docker). s aBTOMaTu3anuyd TECTHPOBAHUS W
pa3BEPTHIBaHMS HCIONB3yeTcs BCcTpoeHHas cuctema GitLab CI/CD. B kaxmom peno3utopuu
IpUCYTCTBYET (aiin KoHdUrypanum konseiiepa ".gitlab-ci.yml’, onuceiBaromuii stans! (stages) u
3ajanus (jobs) aisa mpoBepku pemieHnid. Hampumep, KoHBeep MOXKET COCTOSITh M3 ITAroB: test
(3amyck aBTOTECTOB), report (cOop u mybOnukarus otuetoB) U deploy (HeoOsi3aTenbHBIN 3Tarl,
HarpuMep, JUTs JeTUIONMEHTa pe3yIbTaToB WiH (aitioB oTdera Ha Pages).

GitLab Runner — ucnonnutens 3anau CI — HacTpoeH i JaHHOTO Kypca. MoeT ObITh
ucrnonb3oBan shared runner (oOmaunblii, mpemocraBisiembii GitLab SaaS) wnm  ycnoBHO
BBIJICJIEHHBI paHHEp, pa3BEepHYTHIM IMpernojaBaTesieM Ha OTIENbHOW MallMHE WM CcepBepe
kaeapsl. PanHep nomkeH ObITh CKOH(GUTYpUPOBaH ¢ Hcmoab3oBaHueM Docker-sk3ekyTopa, uyTo
MIO3BOJISIET 3aITyCKaTh TECThI B U30JIMPOBAHHBIX KOHTEIHEpaxX C 3apaHee 3a/JaHHbIM OKPYKEHHUEM.
Hanpumep, s tectupoBanus Python-ckpuntoB MoxkHO ucnonb3oBaTh Docker-oOpa3 Ha 0aze
Python 3.10 ¢ mpenycTaHOBIEHHBIMM 3aBUCHUMOCTSAMH (numpy, pytest, etc.). Konrelinep
o0ecrieynBaeT eAMHO00pa3ne Cpeabl: TAKMM 00pa3oM, B JTF0OOM MECTe BCE TECThI 3aIlyCKalOTCs B
UICHTUYHOW KOH(PUTypalMy, UCKItoYast mpobiemy "pabotaeT Ha Moelt ManHe".

Ilpumeuanue: Ecau ucnonb3yercst coOctBeHHbl GitLab Runner, Ha mammny panHepa
HEeo0X01MMo ycTaHOBUTH Docker 1 3apeructprpoBats Runner TokeHoM npoekTa/rpymnsl. Pannep
JIOJDKEH MMETh JOCTYI K MHTEPHETY, 4TOOBl IMpU HEOOXOJUMOCTH CKAYMBaTh 3aBUCUMOCTH U
oOpamtatbest K API LLM (oaKoHTpONbHO, ¢M. pa3zaen OezonacHocT). B koHpuryparuu Runner
PEKOMEH/IyeTCsST OTPaHWUYUTh MaKCHMAJIbHOE BpEMs BBIOJHEHHS job ¥  KOJWYECTBO
napauieIbHBIX JOb COTIIaCHO BO3MOXKHOCTSM 000pymoBaHMs (Harpumep, He O6osee 2 concurrent
jobs Ha 4-anepaom CPU ¢ 8§ I'b RAM).

ABTOMaTH4ecKoe TecTHpoBaHue (aBTOTecThl). B 111a010HHBIE PEIO3UTOPUN BKIIFOUEHBI
HaOOpBl aBTOTECTOB, pealM30BaHHbIE Ha CKpunrTax (Hampumep, Ha Python ¢ ucnonp3oBanuem

27



PyTest unm Unittest) mubo npyrux si3bIkax, B 3aBUCUMOCTH OT crienu(uky 3a1aHus. ABTOTECTHI
MPOBEPSIIOT KOPPEKTHOCTH BBIMOJHEHHUS 3aJaHUi: Hampumep, Uil 3a7ad 10 MPOCKTUPOBAHUIO
IPOMIITOB  aBTOTECT MOJKET BBI3BIBATh (PYHKIHIO, TeHepupyromyr otBer LLM Ha
(UKCUPOBAHHBIA 3allpoC, W CPaBHUBATH C HTAJOHHBIM KIIOYEBBHIM CJIOBOM; Ui 33434
IIPOrPaMMHUPOBAHHUS — 3aIlyCKaTh FOHUT-TECThI K CTEHEPUPOBAHHOMY KOJY.

[Ipn kaxxqoM KOMMHTE WIM merge request peno3uTopuil 3amyckaercs koHseiiep CI: B
Docker-koHTeliHEepe BBITOJHSIOTCS aBTOTECTH. ECITM BCe TECTHI MPOXOAAT YCIENIHO, KOHBEHEp
nomeyaeTcsl Kak “3enéHpiid”’ (mpomién), nHade — “KpacHbIi’ (HalaeHbl OmMOKM). Pe3ymbTaTh
TEeCTUpOBaHUsl coxpaHstoTcss B Buue otuéroB. GitLab CI ymeer mapcuth oT4éThl B (hopmare
JUnit/XML u otobpaxare cBOAKY mpsiMo B uHTepdeiice (Bxiaaka Test Reports B pipeline), rae
BUIHO YHCJIO MPOWICHHBIX/YTIaBIINX TECTOB. DTO MO3BOJISIET CTYICHTY U MPETOAaBATENI0 OBICTPO
OLICHUTh PE3YyJIbTAThl aBTOMAaTUYECKON IIPOBEPKH.

a610HHbIe peno3uTOpUU W NpuMepbl. [11a0GIOHHBIN PEMO3UTOPHI COACPKUT HE
TOJIBKO CTPYKTYpPY IPOEKTa, HO W MpuMep KoHdurypanuu .gitlab-ci.yml’ u mpumep 06a30BbIX
TECTOB. OJTO METOAUYECKHM BAXKHO: CTYAEHTbl C T[EpBOrO0 3aJaHUsl MPUBBIKAIOT K
CTPYKTYpUPOBAHHUIO CBOETO pELIEHU U K INPOXOXKIEHUIO aBTompoBepku. Hampumep, B
naboparopHoit pabote Nel ctynenty npeiaraercs copMyaupoBaTh 5 MPOMIITOB U MPOBECTU MX
reHepamnuio depe3 pasnHeie LLM-mnardopmbel. B mabmoHe mns 3Toi pabOTBHI MOXKET OBITH
3aroToBJIeH HOYTOYK Jupyter ¢ kKapkacom AJisi SKCIIepUMeHTa (siueiiku A 3anpocoB k DeepSeek,
ChatGPT u nap.) u aBTOTEeCT, KOTOPBI MPOBEPSET HAIWYME 3ANOJHEHHBIX MOJel (Hampumep,
JNEHCTBUTENBHO JIM CTYJIEHT BHEC 5 MPOMIITOB U MOIYUYMI OTBETHI OT BCEX TPEOYEMBIX MoJIeei ).
[[TabioHHBIE PENO3UTOPUHM OOJETryaroT 3alyCK MPOEKTa, CHIXKAIOT KOJIMYECTBO HACTPOCUYHBIX
omMrOOK U 00eCTIeYNBAIOT eIMHO00pa3ue Mpu NpoBepKe (CTPYKTYpa PEelIeHHH Y BCEX CTYJCHTOB
CXOJIHa, YTO YNPOIAET aBTOMAaTU3UPOBAHHbBIN aHAIU3).

Pexomenaauuu no Bpidopy u noak/iardeduro k LLM-miiargpopmam

0030p ucnouanssyembix LLM-niargopm

GigaChat (C6epOank)

HoctynHocts B Poccum: GigaChat — oteuectBenHass LLM-matdopma ot Coepa —
MOJTHOCTBIO JIOCTYIHA POCCUHCKUM Tojb3oBaressiM. CepBuc Obu1 3amyiieH BecHon 2023 r. kak
pycckosizpiunblil ananor ChatGPT. K oktadpio 2023 r. GigaChat ctan moctymneH depe3 BeO-
untepdeiic, Telegram-6oT u concers VK. Jlnga ucnonszoBanus He HyxeH VPN; aBropuzanus
npoucxoauT yepe3 Sber ID unu cormanbabie cetr. Takum o0pa3om, cTyaeHTs u3 PO moryT jerko
Bocnosib3oBaThes GigaChat. Kpome Toro, OusHec-Bepcus uepes oomaunoe API Obuta 3amymiena
Coepom B pexxume 6eta B 2024 1. u k 2025 1. cTayna mmpoko noctynHa. Hanpumep, Ha mopraie
SberCloud ectp GigaChat API ¢ qoxymeHTarueir 1 BO3MOKHOCTBIO TTOJTyYeHUs Kitoua. BaxkHo:
TaKk Kak IuiaTgopma OTE€YeCTBEHHAs, MPOOIeM C CAaHKIMSMH WIH IUIaTeKaMH HET — OIUlaTa B
pyomsix, moaaepkka poccuiickux kapT. GigaChat sBisieTcss OIHUM W3 PEKOMEHIYEeMBIX
MHCTPYMEHTOB JIJISl Kypca BBHLY JIETKOW JJOCTYITHOCTH H Al TaIlH TIOJ PyCCKUHN SI3bIK.

API u wnrerpamms: GigaChat mpenocraBnsier APl mist paszpabotumkoB (depes3 Sber
Developer Portal). Murepdeiic API — RESTful, ¢ ayrentuduxanueit mo API-kimtody, nmo3Boisier
unterpupoBath GigaChat Bo BHemHue npuioxeHus. dopmar B3auMOJEHCTBUS ONHUCAaH B
JOKYMEHTAIIMH: 3alpOC COAEPIKUT I0JI€ C TEKCTOM I0JIb30BaTelNs, a OTBET — CTEHEPUPOBAHHBIH
MoJenblo TeKcT. [loaaepKuBaroTcs TakKe OTAETbHBbIE METOABI U CO3JIaHHs JHaJOTOBBIX
areHToB (B JOKYMEHTALMU yIIOMHHaeTcs ucnoyib3oBanue LangChain A mocTpoeHHs areHToB ¢
GigaChat). Takum oOpa3om, uepe3 APl MoxHO BecTH ceccuM Juanora, OTIPABISATh HOBBIE
COOOIIEHUS C YKa3aHUEM HJCHTU(UKATOpPa CEeCCHHU, MOTydas KOHTEKCTHO CBS3aHHBIE OTBETHI.
GigaChat API wunTerpupoBan B skocucteMy COepa, HO €ro MOXET HCHOJIb30BaTh JIIOOOMH
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CTOPOHHUH pa3pabOTUYHK (IOCTATOYHO 3aperucTpupoBatbes Ha developers.sber.ru). J{mst yueOHBIX
IPOEKTOB 3TO 3HAYUT, YTO MOXKHO, HAllpHUMEp, HAKUCaTh TECTOBBINA 4aTOOT, MOAKIIOYHB K HEMY
GigaChat xak mosr. Baxno ormeruts: Ul GigaChat (Be® u OOTBI) — TOXE IOCTYIHBI, U JUIS
IPOCTHIX 33JaHUIN TOCTaTOYHO MPOCTO MOJIb30BATHCA UMH, HE KOJTUPYSI.

Hactpoiika mapamerpoB reHepanuu: Yeped mnyOmmunbiii API GigaChat moctymHb
HEKOTOpPBIC CITy)KeOHBIC TTapaMeTphl (B JOKYMEHTAIMU yroMuHaeTcs pasnen B2.4 «CiyxeOHbie
napametps» Ha SberUniversity). BeposTHO, MOXHO peryInpoBaTh MaKCUMyM CUMBOJIOB OTBETA,
CTWIb (HAlpUMED, PEXKUM «CTPOTUI WIH «KPEaTUBHBIN» ). OIHAKO OAPOOHOCTEH B OTKPHITOM
noctyne Mano. Cyas mo peanu3oBanHoMy (yHKInoHamy, GigaChat umeer pexxumsr: «Litey» —
6osee ObicTpast Mozienb, «Proy/«Max» — Oosiee mpoABUHYTHIE, TsKeNble Moaemn. [lonbp3oBaTens
MOKET BBIOMpaTh Mozenb (B wHTepdelice Oora, Hampumep, Oblla KOMaHIa MEPEKIIOYEHUs
Bepcun). Ho siBHOro m3aMeHeHus temperature win top p HET B I10JIb30BATEILCKOM MHTEpdeiice.
MoxHo mnpeanonoxurs, 4ro BHyTpeHHe (GigaChat Pro paGortaer ¢ oNTMMHU3MPOBAHHBIMU
napameTpam JUisi MHPOPMAaTUBHBIX OTBETOB (MEHEe «TaJUIIOLMHUPYET»). B nienom, miardopmel
COepa opueHTHpPOBaHBI Ha MPOCTOTY: HACTPOEK TI€Hepaluu HeMHoro. Tem He MeHee, AN
UcclieoBaTeNbCKUX Lenel corpyqHuku Coepa camu ucnonb3yror LangChain ¢ GigaChat, a Tam
0OBIYHO 10/Ipa3yMeBaeTCsi BO3MOXKHOCTD YKa3aHuUs stop sequences, memory window u zip. Mroro:
OrpaHUYEHHas KOH(PUIYpUPYEeMOCTb — OOBIYHOMY I10JIb30BATENI0 JOCTAaTOYHO IOJIyYaThb
Ka4eCTBEHHBIN TEKCT, @ TOHKME HACTPOMKHU JOCTYIIHBI pa3pabOoTUMKaM MPH HHTETPALIUH.

OtcnexuBanue 3anpocoB U tuMuThl: GigaChat umeer tapudnsie rians: Ha 2023-2024
ObU1 OecrUIaTHBIN JOCTYI ¢ OTPaHUYEHHUEM 110 CUMBOJIAM U BO3MOXKHOMY YHCIIy 3alpOCOB B 4ac
(xoHKpeTHbIe IUGPHI HEe pacKpbiBaiIuch MyoanuHo). B 2024 r. Coep mpeactaBui 0OHOBJICHHE
GigaChat 2.0 ¢ Bepcusimu Pro u Max. GigaChat Max ctan JoCTyIeH BCeM JKeJIaroIiM OeCIIaTHO
(uepe3 BeO, Tenerpam), HO B pexkume panHero noctyna API, BeposiTHO, ObUIM OrpaHUYEHUs 10
KosmgecTBy 3anpocoB. K Hagamy 2025 r. myonuunsiii APl GigaChat 3apaboran st 6u3Heca ¢
tapudukanueii (Ha SberCloud), oqnako ans 00pa3oBaHUS €CTh BO3MOKHOCTh COTPYJHUYECTBA
yepe3 CoepYueby. B HOBOCTSIX HE pa3 oTMeuanoch, 4to KoHTeKCT y GigaChat Obu1 yBeTUYeH 10
32 ThIC. TOKEHOB — 3TO monarBepxkaaercss u Habr-ctateelrt COepa. To ecth ceituac GigaChat
Pro/Lite noanepxxuBatoT 10 ~60 CTpaHUI TEKCTa B OJTHOM 3ampoce. ITO OTJIIMYHBINA MOKa3aTellb
(ma ypoBae GPT-4 32k u Claude 100k). JlumMuT AvHBI OTBETA, BEPOSTHO, TAKXKE OOJBIION —
MOJIeJIb MOKET TeHEPUPOBATh MPOCTPAHHBIE TEKCTHI. Sber 3asBiseT 00 YCTPAHEHUH «OUYepeIein
JUIsl IpeMuyM-Tiosib3oBareneil: Beo-sepcust GigaChat Max BbIIaéT OTBETHI IPAKTHUUECKU Cpasy,
6e3 oxxupanus. s orcnexxnBanus ucnoib3oanus APl CoepCloud npenocraisier METpUKH U
OWJUIMHT B IMYHOM KaOuHeTre. B yueOHOM jxe ¢opmare MOXKHO 0CO00 He OECIIOKOUTHCS — €CIU
Jla)ke BCE CTYAEHTHl OJHOBpeMeHHO HauHyT nuanor, GigaChat swigepxut (COep oOnamaer
MOIIHBIMH BBIUMCIIUTENBHBIMU pecypcamu). B ciydae mosiBieHuss KOMMEpUYeCKHX JTUMHUTOB, BY3
MOXeT 3anpocuTh y Coepa JIbroTHbIM KBOTUPOBAHHBIN JOCTYI.

Wuterpanus u CI/CD: GigaChat nerko uHTerpupyeTcs B IpuI0kKeH!s, 0COOEHHO HalleIeH
OH Ha OwusHec-mpouecchl. Hampumep, cymectByoT rotoBeie moaynu it 1C u CPM c
noakiarouenueM GigaChat. B pamkxax CI/CD kypca npomnt-unxunupunra GigaChat API moxHO
UCIIOJIb30BaTh JUIsl aBTOMAaTU3MPOBAHHOTO TECTUPOBAHUS HA PYCCKOM si3blIke. Ero mpenmyiecTso
— CTaOWJIBHOCTh OTBETOB Ha PYCCKOM: MOJIENb OOy4YeHa Ha PYCCKOS3bIUHBIX JAaHHBIX, U, KaK
ormeuaror, GigaChat Pro mo psay 3amad ycTymaeT JMIIb TOMOBBIM 3apyOekKHBIM MOJIEISM.
[IpenomaBaTens MOXKET HANMMCATh CKPHUIIT, KOTOPBINA MPOTOHSIET HAOOP PYCCKUX MPOMITOB Yepe3
GigaChat u npoBepsieT HalMuKe KIIOYEBBIX CJIOB B OTBETE (HANpUMEp, B 33jJaye Ha KOJ — YTO
mozenb crenepupoBaa def function():). ITockompky GigaChat HaxomuTcs MO yIpaBiIeHUEM
COepa, u3MeHeHUs1 MOJIENIM POUCXOAT MiaHoBo (0T Bepcuu 1.0 x 2.0 u T.71.), HO HE BHE3AIHO
KaXabld eHb. [loaToMy TecThl Ha OAHON BepcHUU OYyAYT NEUCTBUTENBHBI XOTS Obl HECKOJBKO
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MmecsteB. B CI moxHo Taxke HacTpouTh Ba Bapuanta GigaChat (Lite m Max) mjist cpaBHEHUSI.
COepyHuBepcuTeT MyOJIMKOBANI y4eOHBIE MaTepHaIbl, T/I€ OMMCHIBAETCS, KaK CO3/1aBaTh arcHTOB
u HaBelku ¢ GigaChat API — 3TUM MOXHO BOCHOJIB30BATHCS MPH COCTABICHUH MPOJBUHYTHIX
1a00paTOPHBIX.

MynstumonansHocTh: GigaChat 3BOMIOIMOHMPOBAT B  MYJBTUMOJAIBHYIO MOJIEIb.
M3HayaibHO OH OTBEYANl TOJBKO Ha TEKCTOBBIE 3ampockl. B 2024 r. 6puia oOyuyena GigaChat
Vision — Mojienib noHUMaHus n3o00paxenuid. B oktsope 2024 r. Coep o6wsBun, uto GigaChat Pro
MOYET MPUHAMATh KApTHHKH B KaYeCTBE YaCTH 3alpoca M UCIOJIb30BaTh UX KaK KOHTEKCT. To
€CThb CTYJIEHT MOXET 3arpy3utb (otorpaduto, n GigaChat ommmer, 4ro Ha Hed (Hampumep,
NOCYHTACT JIOACH, OLEHHUT MX OJEXKIY, JAaCT COBET MO CTWII0). Mojaenb Haydymsiach TaKkKe
pacrio3HaBaTh MeYaTHBIA M PYKOIMCHBIN TEKCT Ha U300pakeHUX, (POPMYJIbI, TAOJIUIIBI, TPAPHUKH
— paktruecku BcrpoeHa OCR u 6a30BbIi aHau3 naHHBIX. Hanmpumep, MoskHO coTorpadgupoBarh
cTpanuy yueoHuka, u GigaChat BelgacT KpaTtkoe coiepkaHue U KJIF0UEeBbIe Te3UChl. DTO KpaiHe
MOJIE3HO /I 00pa3oBaHus (KOHCIEKTHI, ypaBHeHus ). Kpome Toro, GigaChat momyunn GyHKIHIO
reHepaluu U PeJaKTUPOBAHUS M300pakeHU: BCTpoeHa Mozenb «ManbBUHaY JUIsSl JIOKAJIbHOTO
penaktupoBaHus ¢oro no cermeHTtam. Ilonb3oBaresnb MOXET 3arpy3uTh KapTUHKY U TEKCTOBO
omucarth, 4YTo Ha Heil m3mMeHuTh — GigaChat BHecE€T mpaBku (mpuMep: MOMEHATh GoH Ha (oTo,
nepepucoBaTbh 0OBEKT U T.I.). Takas TodeuyHas reHepanusi yHukaibHa cpeau LLM-miatdopm.
Taxke, mo HekoTopbsIM naHHBIM, GigaChat ymeer reHepupoBaTh HOBbIE H300pakK€HUS I10
OMKCaHUIO0 (BO3MOXKHO, yepe3 cBsa3ky ¢ Malvina win Kandinsky 2.1). U nakonen, Coep Hayumi
GigaChat «cnpbruate»: B 2025 BbIIIIa cTaThst O TOM, Kak J00aBwiIM 00pabOTKy ayauo (pedb u
3BYKH) JJIs HATUBHOT'O IOHUMaHUsl ayauouH(popmarun. BeposTHo, 310 o3Havaer, yro GigaChat
MOYKET TPAaHCKPUOMPOBATh ayANO(aiibl UM OTBEYATh roJ0coM. B mpecc-pennsax oTaensHo He
AQHOHCHPOBAHO, HO TEXHWYECKH MOJAIBLHOCTh ayauo ynomuHaercs. [lomprroxxum: GigaChat —
OJTHA M3 CaMBIX MYJIbTUMOJAIBHBIX TaTGopm HapaBHe ¢ Gemini U Grok. OH MOHUMAET U TEKCT,
U u300pakeHWs, W (B TEPCHEKTUBE) ayauo, a OTBEYAeT TEKCTOM WJIM HW3MEHEHHBIMU
n3o0pakeHusiMu. [lJisi Kypca 9TO OTKPBIBAET OOJIBIINE BO3MOXXKHOCTH: MOXKHO JaTh CTyJIEHTaM
3a/laHusl C aHaJIM30M KapTUHOK (uMH(porpaduka, quarpammbl), ¥ OHM CMOTYT HCIOJIB30BaTh
GigaChat 15t mosTy4eHHsI OTBETOB.

VYcnousi noctyma u Ttapudbl: Ha manasiii momeHT wucnosnb3oBanue GigaChat st
buzndeckux Il OecrulaTHO — HU BeO, HU 00T He TpeOyroT omuiarel. COep IUTaHHpyeT
MOHETHU3UPOBATH MOJIesh uepe3 OuzHec-API: yxe ceituac Ha SberCloud ykazan Tapud (Hanpumep,
GigaChat Lite 6ecrutatHo, GigaChat Max 3a oThenbHy0 IIaty, AeTaind Ha nopTtaine). Takxke
YIOMHUHAJIOCh O TOAINUCKE A PACHIMPEHHBIX (YHKLUMH, HO B OTKPBITOM [JOCTYIl€ MOJEIb
pabotaet 6e3 orpannuenuii. Hanpumep, oonoBnenHsiit GigaChat Max OTKPBIT BCEM JKEJIAIOLIIM.
Jlnis Kypca 3T0 3HaYuT, YTO CTYAE€HTHI MOTYT CBOOOTHO TPEHUPOBATHCS C MOJIENIBIO U BBIIIOJIHSATD
3aJaHusl, He ymMas 00 UCTOIIeHnH JJuMUTa. [Ipy MaccoBOM HMCIOIB30BAaHUU B Ay JUTOPUU MOXKET
NPOSIBUTBCS OUYepe/ib Ha OTBET (€CiM cepBep meperpyxen), Ho Coep MacmTabupyeT MOLTHOCTH.
Ecnu By3 3axouet unrerpupoBatb GigaChat B LMS win cepBuc, MoxxHO o0patuthes k Coepy 3a
NapTHEPCKUM JIOCTYNOM (YTO OHH, BO3MOXKHO, TOJJIEPKUBAIOT JUIsI 00pa3oBaTENbHBIX
yUpexkaeHui). AKaIeMUYeCKUX JUIEH3UH KaK TaKOBBIX HET — OHM HE HYXXHBI, IOCTYN U TaK
OTKPBIT.

Otnueckue U npasoBble Bompockl: GigaChat, sBisisCE pOCCHHCKOM MOJENbIO, CIEayeT
3aKOHOATeNbCTBY P®. DTO 3HAYWT, YTO MOJUTUYECKHM YYBCTBUTENBHBIA WM 3alpPEIICHHBIN
3aKOHOM KOHTEHT punbTpyetcs. Hanmpumep, Coep He AOMYCTUT SKCTPEMUCTCKUX BBICKAa3bIBAHUH,
IIpoIaral/ipl HApKOTUKOB U 1p. B Bukuneaun ynomunanocs, uro y AxaexcGPT nensypupyercs
tema Crenana banaepsl — MoxkHO oxwuaTh moxoxero u ot GigaChat (ckjioHeH n30eratb OCTphIX
yriaoB 1o Ykpause u T.1.). Ctunps orBetoB GigaChat 10BOJIBHO HEHTPaIbHBINA, BO3MOXKHO JaKe
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CyXOBaTbIl (OPHEHTUPOBAH Ha JIEJIOBOM PyCCKui s3bIK). B mocnenqnem oonoBnenun GigaChat Pro
Hay4yHJICcs JIydiie (opMaTHpOBaTh TEKCT (3aroJIOBKH, CHHCKH), YTO IOJIE3HO, HO MOXET U
OPUYKPACUTH OTBET JIMITHUMU AeTansMu. Jtudecku GigaChat crapaercst ObITh KOPPEKTHBIM, XOTS
COOOIIeCTBO OTMEYaANo, YTO pPAaHHHE BEPCHHM HMHOTJA TE€HEPUPOBAIM HEIOCTOBEPHBIC (PAKTHI
HAYKOOOpPa3HBIM s3bIKOM. COep MBITaeTCs 3TOro M30eKaTh: MOAEh YIydIIalach Ha OTKPBITHIX
6enumapkax (aunepoopa MERA no mornManuio pycckoro si3bika, rae GigaChat Max 3aHsut ojHO
U3 TIEPBBIX MeCT). DT0 roBoput o penyrammu: GigaChat ctpemMuTcs 1aBaTh IPOBEPEHHBIE 3HAHUSL.
Jlis cTyIeHTOB CTOUT moa4epkHyTh, uTo GigaChat — poccuiickas pa3paboTKa, IOATOMY MOXKET
UMETh BCTPOCHHBIE NATPUOTUYECKUE WM JIOSUIbHBIE HappaTuBbl (HE3HAUMTENIbHBIE, HO B
cpaBHennn ¢ ChatGPT orTinuuus B OLIEHOUHBIX BOIPOCax BO3MOXKHBI). C TOYKM 3peHHUs IpaBa,
ucnonb3oBanue GigaChat na teppuropuu PO Ge3omacHo — naHHBIE 00padaThIBaIOTCS, CKOpee
BCEr0, B POCCHICKOM JaTa-LEHTpEe, a He yXOoIAT 3a pybOex. D10 mmoc i paboTsl ¢
NIEPCOHAIBHBIMU WM YyBCTBUTEJIBHBIMU [JaHHBIMU: OHU OCTAlOTCS IoxA ropucaukuuen PO.
OpHako Bce HOpPMBI aKaJeMHUYECKOH YECTHOCTU TaKKe ACHCTBYIOT — HeNb3sl 0€3 CChUIKH
BCTaBIIATh creHepupoBanHblii GigaChat Tekct B paboty crynenToB. [loabiroxusas, GigaChat —
peKOMeH10BaHHas MaTdopma Ui pyCCKOSI3bIYHBIX 3a/1aHUH, IPU YCIOBUU TIOHUMAHMUS €€ CIIeTKa
0o(pULIMANBHOrO TOHA U LIEH3YPHBIX OIPaHUMUYEHUN POCCUHCKOT0 3aKOHOIaTEeNbCTBA.

YandexGPT (YaGPT, fAunzgexc)

Hoctynaocts B Poccun: Mogens YandexGPT m3HayanbHO co3iaHa Ui pPOCCUHCKOTO
PBIHKA U UHTEIPUPOBaHA B MHOKeCTBO cepBUCOB fHnekca. C mas 2023 r. SIH1eKc OTKpbUI 1OCTYII
Kk YandexGPT B cBoem accuctente Anuca, 3ateM Bctpoun B Ilouck, Mapker, bpaysep u ap.
IPOAYKTHI. {7151 1onb30BaTeneil 3To MposABIIAETCS, HAIPUMED, B TOM, YTO Ha IJIaBHOW CTPAaHULE
Sunexca ecte yar ans BormpocoB ¢ MU. Jloctym cBOOONHBIN M OeCIUIaTHBIN, HYXKEH JIHIIb
Sunexkc.ID. VPN ne tpebyercs, cepBuchl SHAeKkca BHYTpU CTpaHbl IpekpacHo padotaror. K
koHily 2024 r. Sunekc coobmmi, yto 800 KOMITaHHMI y4acTBOBajId B TECTUPOBAHUU OH3HEC-
Bepcun YandexGPT. B nosOpe 2024 r. 3anmymien uHcTpymeHT Al Assistant APl na 0Gase
YandexGPT, To ectb API noctynen uepe3 Yandex Cloud ans opranuzanmii. CrieqoBaTenbHO, 115
Hy)J Kypca YandexGPT Toxe BriosiHe TOCTYIIEH: CTYI€HThI MOTYT UCIOJIb30BaTh €r0 Ha IIopTalie
Anpexca (B Anuce wiu B [loucke), a npenojaBareny — npu >kenaHuu noaxiaounts APl gyepes
obnako (motpebyertcs akkayHT Ha Yandex Cloud).

API u ¢dopmar B3aumoneiictBusi: SAnnexkc npenocrasiser YandexGPT API B cocrase
Yandex Cloud (paznen Machine Learning). Jloctyn Bo3MoOXeH B JBYX pekumax: uepe3 API
(REST, cunxpoHHBINH UM acCUHXpOHHBIN) 1 yepe3 Playground (BeO-KOHCOMb A1 TECTHPOBAHUS
mopeneit). ns API tpeGyercs moimy4uTh TOKEH, MOciIe 4ero MokHo oTmpaiisaiTe POST-3anpock
¢ TekctoM. [IpumeuarenbHoO, 4To SIHIEKC MpejyIaraeT 1Be BEpCHUH MOJENH JUlsl OM3Heca: OfHa —
AaCUHXpOHHAas U Ooyiee «yMHas» (A7 CIOXKHBIX 3a/lady, HO OTBEYAeT C 3aJEP)KKOM), BTOpas —
ObicTpast 11 real-time yatoB. Takol MOJIXOA MO3BOJSET B KOJE BBIOMpaTh: JHO0 KAaTh Oosee
Ka4eCTBEHHOI'O pa3BEPHYTOr0 OTBETA, JIMOO0 MOTYUUTh KpaTKuil cpazy. @opMat BBOAA — OOBIYHBIH
TEKCT (BOIPOC MJIM PEIUIMKA JUaora), ONIMOHAJIBHO C MapameTpaMu (Kakyl BEpCHUIO0 MOJIENH
UCTOJIb30BaTh). BBIBOJ — creHepupoBaHHbId TekcT oTBeTa. BHyTpenHe YandexGPT pabGotaer
noxoxe Ha ChatGPT: 3anomuHaer koHTekcT Oecenbl (Anmca, Hampumep, MOIJIEPKHUBAET
yrounstone Bonpockl). Onnako yepe3d Cloud API, ckopee Bcero, pa3pabOTUMK caM JIOJIKEH
nepeJaBaTh HCTOPHUIO, €COM HyKeH auanor. Ha mpaktuke i Kypca, BEpOSTHO, XBAaTUT
MOJIh30BaTEILCKOTO HHTEp(deiica (Anrca win yat Ha ya.ru). Ho ecim motpeOyeTcst aBToMaTr3arus
— YandexGPT API ectp, x0Th 1 TpeOyeT peructpanuu B Augexc O6naxe.

Hactpoiika renepanuun: B myOGmuunbix cepBucax SAngexca (ITouck ¢ MU, Anuca) y
M0JIb30BATENs] HET HACTPOEK — OTBEThl M€HEPUPYIOTCA MO BHYTPEHHUM IMapaMeTpaM, KOTOpbIe
Sunexc moadupaet Ajig ONTUMAIBHOTO KadecTBa. SHaekc sBHO nmo3unuonupyeT YandexGPT kak
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YacTh TOTOBBIX PELICHUH (TEXMOANEPAKKA, KOHTEHT-TeHEepaLysl ), IOITOMY MIPEIOCTaBIIET CKOpee
KOH(HTypaIHio Ha YPOBHE «PEKMUMOB UCIIOIb30BaHUM», UeM Ha ypoBHE temperature. Hampumep,
B Yandex Cloud ecTh HHCTpYMEHT CO3JIaHHsI 4aTOOTa, 1€ MOKHO HATPEHUPOBATH €TI0 HA CBOMX
Q/A. TemmepaTypy, BO3MOXKHO, MOXHO yKa3zaTh mpu BbI3oBe API (moxymeHTanus moka He B
OTKpPBITOM JIOCTYII€, HO JIOTUYHO IIPENIOJIOKUTD, YTO KaKasi-TO KPEaTUBHOCTh HACTPAUBAETCS).
UzBectHO, uto YandexGPT Bepcuu 5 (dpepans 2025) ucmnonb3yercs B Annce U TOIICPKUBACT
rOJIOCOBOM Aol U reHepaluio n300paxeHuil. 3HauuT, y AJMCHl €CTh NEPEKIIOYEHUE MEXKIY
TOJOCOBBIM M TEKCTOBBIM pexkuMoM. Ho rimyboko Ha ypoBHe APl — kondurypupoBanue
orpaanueHo. [l Hamux neneit: YandexGPT kondurypupyercs depes “clieHapun’” — MOXKHO
00y4YUTh HAa CBOEM JlaTaceTe, 33/1aTh TOH (BEXKJIMBBIN/HEPOPMATIBHBIN). A TaKue mapaMmeTphl, KaK
JUIMHA OTBETA, HaBEPHSIKAa MOXKHO 3a7aTh (AJuca, HaIpUMeEp, 0 YMOJIYAaHUIO HE JIEJIaeT OYEHb
JUTMHHBIX MOHOJ0roB). B wmtore, YandexGPT Oonee ‘“crabuiabHO HacTpoeHa” MOJEIb, 4YeM
“Urpyuka ajs 9KCIEpUMEHTOB” — 4TO XOPOLIO JIJIsl HAJEKHOCTH, HO OCTaBJIIET MEHBIIIE IIPOCTOPA
Ju1st TBOpuecTBa, yeMm Llama wimu ChatGPT API.

OTcnexuBaHue 3apocoB U JIUMUTHL: [l koHeuHbIX nonb3oBareneil YandexGPT noutu
IIpO3payHa — Halpumep, AJlnca MOXKET OTBETUTb Ha COTHHU BOIPOCOB, JIMIIb MHOIZA CKaXET:
“naBail mo ovyepenu” (3TO CKOpee ycTajocTh rojocoBoro accuctenra). B Iloucke Snnekca npu
Cepuu CI0XKHbIX 3arpocoB MHM-uaT MOKeT BpeMEHHO OTKJIFOUUTHCS, YTOOBI HE Meperpykarb — HO
yeTkux orpanuuureneii He adummpyercs. [Qmns APl uyepes Yandex Cloud paeiictByror
CTaHJapTHBIE KBOTHI: Ha 3Tame Oeta 2023 r. koMmaHusi Bpy4HyIo pacnpeaensuia goctyn (800
KOMITaHUH-y4acTHUKOB), B 2024 r. oTKpbLIM IKpe. busHecy npeanararoTcs 2 BepCUM MOJIENH, KaK
CKa3aHO, — BHJIUMO, UX capacity ToXe pa3jiuyHa (async MoJieslb MOXeT HOoTpeOoBaTh OoJiblie
BpPEMEHH, HO CIIPABUTHCSA ¢ OonbmmM oO0beMoM). KOHKpeTHBI JTMMHUT KOHTEKcTa SIHaekc He
pacKpbIBaj, HO KOCBEHHO: B OKTs0pe 2023 SHaekc 3asBisijl, YTO MOJAENb YMEET MepecKa3blBaTh
BUJICOPOJUKH 110 4 4acoB, a TeKCThl — A0 30 ThIC. 3HAKOB (~=5000 cioB), yto ~5000 TOKEHOB.
Bepcus 5, BeposTHO, yBenuumia KOHTEKCT. [loka MOKHO opueHTHpoBaThbcs Ha ~8k TOKEHOB.
OrpanuyeHust 1o TOKEHaM Ha OTBET — €CTh JIn? Anca 0ObIYHO OTBEYAET HE CIMILKOM JJIUHHO,
BO3MOXXHO, cTOUT mpenen. B API xe pa3paOoTuumk MOXKET 3ampoCUTh NpojaosbKeHue a0 N
cuMBOJIOB. Monutopur ucnonb3oBanuss APl nocrynmen depe3 wmerpuku Yandex Cloud
(cuuTarTCs 3ampochkl M, BEpOSTHO, 00beM daHHbIX). Omata y SHAEKC HAET 3a KOJIMYECTBO
CHUMBOJIOB WJIH 32 BpEMsI F'eHepaluy (Hy>KHO YTOUHSITH TapuU(bl, HO OOBIYHO — TOMETabalTHO Win
no 1000 Tokenos, ananornuHo AWS/GCP). B pamkax y4eOHOro TecTUpOBaHMsl, IPU HAITUYUU
6ecrutatHoro kpenuua Ha SIuaekc O61ake, MOXKHO BBITIOJIHUTH I0CTATOYHOE YHCIIO 3aPOCOB.

Wnterpanus B CI/CD: YandexGPT API MOXHO BCTpPOMTH B pELICHUS MOAJEPKKU
KJIMEHTOB, KOHTEHT-CEPBHUCHI U T.I. — 3TUM 3aHMMaroTcsi B OusHece. B Hamem ciaywae CI/CD
MoHO 3aneiictBoBath YandexGPT 11st TeCTOB Ha pyCCKOM SI3bIKE C KOPIIOPATHUBHBIM CTUJIEM.
Hanpumep, ecnu Mbl yuyuM cTyJIeHTOB HacTpauBaTh Al ans texmoanepxku, YandexGPT —
noaxoadmias Mojenb (yuuTbiBaeT (GopMmy OOIIEHHS, yMEeT LUTHPOBAaTh JOKYMEHTHI).
Pa3pabotuuku moryT ucnonb3oBath Playground B Yandex Cloud mis mpoBepku MpoOMIOTOB — 3TO
ananor Postman’a must UW. B CI, uro0pl mrcath aBTOTECTHI, HY’)KHO UMETh IUIATHYIO MOJAIMUCKY
(unm GecrimaTHBIN TPOOHBIH OanaHc).

MynstumonanbHocTh: YandexGPT 5 — mynbrumopanbHast cucrema. OHa paboTaer B
Anuce, oTBevasi roJ0COM (TO €CTh CHHTE3 PEYH — 3TO HE CBOMCTBO SI3BIKOBOM MOJIEIH, a CBSA3KA CO
SpeechKit, HO 1151 HOMB30BaTENS BBHITTIAIUT LENbHO). Takke, HaUMHAs ¢ Bepcuu 2, SIHAeKC HayuuI
MOJIeNIb TeHepupoBaTh n3o0paxenus (B cepsuce llleneBpym, nrons 2023). Ilonb3oBaTenu MOTyT
MOTIPOCUTDH CIreHEPUPOBaTh KapTUHKY, U YandexGPT npemioxkut mitocTpanuio K Tekcty. bonee
toro, YandexGPT npumenu cedst B mepeBojie: yIy4IlIni MalllMHHBIN IEpEeBO]] BUIE0, CYMMUPYS
peub. To ecth cBsa3ka YandexGPT + speech-to-text mo3Bossiet Ha 1eTy 000011aTh ayAOMaTepral.
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UYro kacaeTcs BBOAA N300paKEHHUM WIIH ayTMO0: TAaKUX MOJIb30BATEIbCKUX (DYHKUIUHN MOKA Y
Sunexca Het (B AJce Helb3s OTIIPaBUTh (HDOTO IS aHATIM3a, BO BCSIKOM ciydae rnoka). Ho SInaexc
AaKTUBHO paboTaeT HaJ MyJIbTUMOAATLHOCTBIO — BEPOSTHO, BHYTPEHHHE BEPCUU MOJICIIH YMEIOT U
310. B YandexGPT 5 Pro (Ha koTopo#i pabotaer Anuca) 3asBI€HO, YTO OHA TEHEPUPYET TEKCTHI
U M300paXeHUsT — BO3MOXKHO, MO CIIOKHOMY 3ampocy AJjmca caMa NpUAyMaeT KapTUHKY WU
nokaxxeT. OHAKO Ha MPAKTHUKE 3TO HE TakK nomyyiapHo, kak y ChatGPT umn GigaChat, moatomy
YIOMSHEM Kak (hakT: MyJIbTHMOAAIBHBIN BBIBOJI (TEKCT+HKAPTUHKA) — 114, MYJIbTUMOJAJIbHBINA BBOJI
(KapTUHKa—TEKCT) — HET, ayJH0 — TOJIBKO Yepe3 00BA3KY (pacrmo3HaBaHue v 03By4Kka BHE LLM).

Hns kypca mone3no To, uyto YandexGPT moker B3anMMOAEHCTBOBATH C JPYTHMMHU
TEXHOJIOTUSAMU SIHAeKca — HanpuMep, MOKHO 3azaelicTBoBaTh API 3puTenbHOro pacro3zHaBaHus
(Vision) u 3ateM otnpaBuTh onucanue B YandexGPT. Slunekc anoncupoan taxke Gemini Apps
(e myrtatb ¢ Google Gemini) — perieHue i1 aBTOMaTU3aIuy pyTruH ¢ momombio LLM B Google
Workspace ananorax. [Toka 0cHOBHOE — TEKCT.

Ycnouss nocryma: st wactHeix gunl YandexGPT mpencraBinen uepe3 OecruiaTHbBIE
MPOAYKTHI (HUKAKOM MpsMOil OIIaThl 3a OTBETHI AJMChI He Oepercs). busHec-noctyn uuer yepes
Yandex Cloud — Tam, KOHEUHO, yCIyTH MIAaTHBIE (HO €CTh OeCIUIaTHBIN MpoOHBIN nepuon). s
BY30B SIH/IEKC HEpenKo MpeajaraeT rpaHThl WM OecIIaTHbIE KBOTHI HA OOJAYHBIE CEPBHUCHI —
MOKHO YTOUHHUTBH y PErHOHAIBHOTO mpencTtaButens. Ho nmaxe 6e3 3TOro MOKHO MHOTO Y€ro
cAenaTh Ha OECIJIaTHBIX WHCTPYMEHTaX: Hampumep, BeO-Bepcus ANHCHI CIOCOOHA peliaTrh
3aJa4uM, U CTYJEHTBl MOTYT €10 MOoJIb30BaThes Kak anbrepHatuBoid ChatGPT. Anuca noctynHa u
KaK MOOWIJIbHOE MPUJIOKEHHE, U Yepe3 Opaysep.

OtnenpHO cTOMT ynoMsaHyTh: SHnmekc B okTa0Ope 2023 otkpsut API YandexGPT B
Kazaxcrane (a5 IoKaabHBIX pa3pabOTUMKOB), YTO HAMEKAET Ha CTPEMIIEHHUE NIPOJIBUTaTh MOJIEIb
B CHI'. Moxer ObiTh, B P® API TOXe craHeT cBoOOgHEe U C trial-kBOTOH. AKageMUUYeCKOi
JIMLEH3UU HET — €CJIM HY>KHO MHOT0 3alIpOCOB, BO3MOYKHO 3aKJIFOUEHHUE COTIallleHUs] Ha 00JIauHble
KpPEAUTBHI.

Ortuyeckue u ropuanyeckue orpannyeHus: YandexGPT HaxonuTcs mojJ KOHTPOJEM
Mojiepaliu SIHaeKca U coOIto1aeT poccuiickue 3akoHbl 0 MH(popmanuu. M3BecTHO, uyTo SHIEKC
HE M03BOJIUT F'€HEPUPOBATh HE3aKOHHBIN KOHTEHT U KO€-4TO LIEH3ypUpPYET — HalpuMep, BOIPOCHI
PO YKPAUHCKOI'O HAIMOHAJIMCTA MOTYT OBbITh NPOIYIIEHBI WK JaH YKJIOHYUBBIM 0TBET. Mojienb
oOydanachb Ha PYCCKOS3BIYHBIX AaHHbIX (KHUTH, CMU, uHTEpHET), mo3TOMYy HecéT B cebe
olnpezieNieHHbIe KYyJIbTypHble MpenB3sTocTH. KpuTuku ormedanu, 4to OOJIbIIME HHTEPHET-
KOMITaHUH, BKJIIOYas SIHIEKC, OCTOPOXKHBI B ocTpbIX TeMax — YandexGPT, BeposTHO, HE CKaXeT
HUYETO0 PE3KO MPOTUBOIPABHOTO, HO MOYET M HE YJOBJIETBOPUTH IOJB30BATEINA, €CIM TEMa
HOJUTUYECKH 3apskeHa. B 00pa3oBaTeIbHOM IIJIaHE 3TO HE KPUTHYHO, HO YIIOMSIHYTh HYKHO: JJIs
3aJJaHUi, CBSA3aHHBIX C TMOJMTUKOM WJIM UCTOpUEH, OTBeThl SIHIEeKca MOryT oka3aTbcs Ooee
CKyIHbIMU WM mabiaoHHeIMU. C apyroit cropossl, YandexGPT mposiBun cebst xopomo B
NPUKJIAJHBIX 00J1aCTIX — IepeBO/I, CIIPaBKa, KOJI.

Uro kacaeTcsi TOYHOCTH: SIHAEKC CTPEMHUTCS MUHUMHU3HPOBATh ‘TaJTFOLMHALUM .
Hanpuwmep, YandexGPT unterpuposan B Ilouck, rie oTBeyaer ¢ ykazaHHeM HCTOYHHKOB (aHAJIOT
Perplexity) nmpu BKIIOUEHHON OMIKHU OBICTPOTO OTBETA. DTO MOBBIIAET PEIEBAHTHOCTD. SIHAEKC
TaK)K€ AHOHCUPOBaJ OTKPBITUE UCXOIHBIX Bepcuii mogenn Gemma (2B u 7B nmapamerpos) B 2024
I. Kak OTBET Ha Meta — TO ecTb, MPU3HAET BAXXHOCTh OTKPHITOCTU. Brpouem, moka Gosbiias
YandexGPT 3akpeira. FOpuamdecku, wucnons3ys YandexGPT, wbl momuuHseMcs
M0JIb30BaTENbCKOMY cornamieHuto Snaexca. OHo TpedyeT He BBOJUTH HeJlerajJbHbI KOHTEHT, HE
3II0yNOTPEONIATh CEpBUCOM. SIHIEKC SBHO THIIET, YTO MOJCIb MOXET OIu0aThCsd U
(dhaHTa3upOBaATh — MPETIOABATEIIO0 CTOUT MPEAYIPEAUTH 00 3TOM CTYICHTOB.
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[lepconasibHBIE TaHHBIE: €CIU CTYAEHTHI BBOJIAT KAKHUE-TO CBOU JaHHBIE, OHU YXOIAT Ha
cepsepa Snzaekca (pacnonoxens! B PD), rae MoryT jJ0rupoBaThes U1 yiIydlleHus: Mojenei. B
2023 1. SIuaexc 3asBisi1, 4To OyneT o0y4yaTh MOJETh Ha 00E3IMYEHHBIX JaHHBIX TOJIb30BaTENIEH
— TO ecTh chat-nuanoru, ckopee BCero, UCMoab3yroTcs. [103ToMy He CTOMT BBOIUTH B SIHIEKC
CeKkpeTHy0 mHpopmanuio 0e3 Heobxomumoctu. B ocrambHOM, YandexGPT — Ge3omacHblii u
HAJEKHBIM MHCTPYMEHT B paMKaX POCCHUHCKOIO IPABOBOIO IOJIS, M €r0 CTOMT MCIOJIb30BaTh B
Kypce Hapsay ¢ GigaChat, yToObI CTyI€HTHI YBUETH BO3MOXKHOCTH oTedecTBeHHOTO M.

ChatGPT (OpenAl)

Hocrymaocts B Poccum: ChatGPT odunmansHOo HEITOCTyIEH Ui IMOJb30BaTeleil u3
Poccun — OpenAl Giokupyer poccuiickue IP u orary uepes3 poccuiickue kapthl. s gocTymna
HeoOxonum VPN; momnucky ChatGPT Plus (moctym k GPT-4) MOXHO OMJIATHTH TOJBKO
3apyOeKHON KapToil WK albTePHATUBHBIMU CIIOCO0aMU. DTO CO3AAET OIpeIeICHHbIE CI0KHOCTU
npu ucnosb3oBanuu ChatGPT B Poccun.

APl u d¢opmar B3aumopeinictBus: IMmeercs API (OpenAl Chat Completions),
MO3BOJIAIOIIMI OTIIPABIISITH AUAOTH B opMaTe polieit (system, user, assistant) ¥ mosydaTs OTBET
Monenu. PopmaT aHAIOTHYEH CTPYKType Oecelbl — CHUCOK COOOIICHUN C yKa3aHHEeM PO U
koHTeHTa. Yepes API noctynusl mogenu GPT-3.5 u GPT-4; BBox u BeiBog — Tekct (UTF-8). B
BeO-untepdeiice ChatGPT auanor Beaercs aHANIOrHYHO, HO 0€3 BO3MOXKHOCTH SIBHOTO 3aJaHUS
napamMeTpoOB reHepauu.

Hacrpoiika mapamerpoB renepauuu: B OpenAl API moxxHO HacTpauBath temperature
(cremens TBOpuecTBa), max_tokens (MakcumanbHasl JJIMHA OTBETA), tOp p U Apyrue mapameTpsl
JUIsL YOPaBIIEHUSI CTUJIEM M JIeTalbHOCThIO oTBeTa. B BeO-Bepcuu ChatGPT takue HacTpoiiku
HAIpsSIMYO0 HEIOCTYIIHBI, HO YaCTUYHO IOBEJIEHUE MOJIEIN PETYJIUPYETCS CKPHITOM CUCTEMHOMN
IIOICKa3KOM.

OtcnexxuBanue 3ampocoB W orpanmdeHus: OpenAl mpenocraBisier pa3zpaboTUHKam
Jnamoop/ Ui MOHUTOPUHTA KOJIMYECTBA TOKEHOB M 3ampocoB. MIMeroTcss TMMUTBI KOHTEKCTA!
GPT-3.5 noanepxxusaet 4 Toic. TokeHOB, GPT-4 — 8 ThIC. (B Bepcuu Plus) miun 32 Thic. TOKEHOB B
pacmupeHHoi Bepcuu. B BeG-Bepcuu panee 1eCTBOBAIM OTPAHUYCHHS HA YHCIIO COOOIICHUH B
yac, Torna kak y Claude quaamuyeckue TUMUTHI (3aBUCIT OT Harpy3ku). [lomszoBarenu ChatGPT
Plus MoryT npocmatpuBaTh UCTOPHIO 3aIIPOCOB U Pacxo]l TOKEHOB uepe3 BeO-uHTepdeiic.

Nurerpamus 8 CI/CD: Bo3moxno noakmtouenne ChatGPT API B aBTomaTuznpoBaHHbIE
cueHapuu (Hampumep, Uil TecTupoBaHus mHpomnToB). Ilpum MHTerpanuu cieayeT y4uTbIBaTh
HEJCTEPMUHUPOBAHHOCTh T€HEpaluud — Uil BOCIHPOU3BOJUMOCTH PE3YJbTATOB MOXHO
¢ukcupoBars temperature=0. Taxke BaXHO 3aJ0XKHUTb O0pabOTKY CETEBBIX 3alEpKEeK U
OrpaHMuYEHUN CKOpocTH. Hekoropble opraHM3anMy HCHONb3YKOT HOHUT-TECTHI IPOMIITOB,
poBepsis, 4TO OOHOBIIEHHS MOJIEN HE HApYIIAOT 1eJIEBOTO MOBEICHHUS OTBETA.

MynsTuMonanbHocTh: B mocnennue o6HoBnenuss ChatGPT momyumn orpaHudeHHyro
MyJIbTUMOAAIBHOCTE. Moaens GPT-4 ymeer aHanmu3upoBaTh H300pa)XKeHUS — IOJIb30BATEINb
MOYKET MPUKPENUTh KAPTUHKY U 3a/aTh BOMPOC MO Hei. DTo JocTymHO moanucuyukam Plus: B
teuenue 2023 r. OpenAl BHeapuiIa MOJIAECPKKY pacro3HaBaHUs M300pa’K€HHH U TOJOCOBOTO
obmenusi. Yepes mobmnpHoe npuiiokenrne ChatGPT mokHo oOmaTthest ronocoM (HeipoceTh
pacmo3HaéT peyb M OTBEUaeT CHHTE3MpPOBaHHBIM Tosnocom). Takum obOpazom, ChatGPT Plus
«BHUJIUT, CIBIIIUT U TOBOPUTY», oJHAako B API 3T QyHKIUM Mmoka orpaHudeHsl (M300paxeHus
npuHuMaroTcs Toiabko B uHTepdeiice ChatGPT, a ne uepe3 REST API). B nenom ChatGPT —
TEKCTOBO-OPHUEHTUPOBAHHAs IUIaT(opMa ¢ pacTyIIUMU MYJIbTUMO/IaJIbHBIMUA BO3MOKHOCTSIMH.

VYcnosus nocrymna: bazosas Bepcust (GPT-3.5) nocrynna 6ecruiatao (uepe3 VPN), HO ¢
OTpaHUYEHUSIMU MO CKOpOCTM M KoHTekcTy. llomHouenuwii poctyn k GPT-4 wu
MYJbTUMOJIAJIBHBIM (QYHKIMSAM Tpenoctapisercs nmo ruiatHoil nmoxamucke ChatGPT Plus (=20
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USD/mec, HenoctymHa ajist oriaTel u3 PO 6e3 06xomHbIx MeTo10B). [t akaieMUuecKux mesein
OpenAl otaenbHble OecrjaTHbIE JIMLEH3UM HE TMPENOCTaBISIET, OJHAKO CYIIECTBYIOT
oOpa3oBaTenbHbIC IpOrpaMMbl U TpaHThl 0T Microsoft/OpenAl (Azure OpenAl) mist By30B — BX
MOKHO PaccMOTpeTh mpu Heobxomumoctu. B menom, mis cryaertoB B PO ChatGPT — menee
JOCTyIHAs mIaT(gopma o CPaBHEHHIO € JIOKATBHBIMU HIIM OTKPBITBIMHU PEIICHUSMH.

DeepSeek (Kurait)

HoctynHocts B Poccun: Kuraiickas mmatgopma DeepSeek ne 6mokupyercs st Poccun —
noctyn Bo3MoxkeH 06e3 VPN, cepBuc crabunbHO pabortaer Ha Tepputopuu PO. B 2025 roxy
DeepSeek oOpena OGonplIyi0 MOMyJISIPHOCTh: €€ MOOHIBHOE MPUIIOKEHUE CTAIO JIHISPOM
3arpy3ok, oooias ChatGPT. [lns peructpanuu U OmuiaThl MOTYT IMTOTPEOOBATHCS HECTAHIAPTHBIC
MeTonbl (Hampumep, akkayHT AliPay), HO cam cepBHC HE OTpaHUYHMBACT POCCUUCKHX
nosb3oBareseil. [To or3siBam, DeepSeek — onHa n3 HemHorux nepenaoBbix LLM, mocTynHbIX U3
P® 6Ge3 cinoxHBIX 00XO0I0B.

API u dopmar B3aumoneiictBus: DeepSeek mpemocTaBisieT MOIHONCHHYIO MmaTGopmy
st pazpaborunkoB (DeepSeek API Platform). API coBmectum ¢ Oubnumorekamu OpenAl —
3arpockl POPMUPYIOTCS CX0XKHUM 00pazom. Hanpumep, ans Python MoxkHO HCTIOnb30BaTh KIIMEHT
OpenAl ¢ usmenenunem base url na https://api.deepseek.com u otmpaBnsaTe chat.completions
3alpochl ¢ PoJbIo system u coobmeHusmMu. Takoil nu3aifH ympouraer uHterpanuto DeepSeek:
pa3pabotuuku, 3Hakomble ¢ OpenAl API, moryr nerko mnepekmtouuthcsi Ha DeepSeek.
BB0/1/BBIBOJI — MHOTOCTPOUHBIN TEKCT (YaT-pexUM), TAKKE €CTh CHEIHATU3UPOBAHHBIE MOCIU
(xon, MmaTemaTuyeckas, Bu3yaibHas u jap.). DeepSeek nmognepxuBaetr pocCUUCKUNA U aHTTIHUHCKUI
A3BIKH, & TAKXKE KUTACKUIl (HO OCHOBHOM yIOp — HA KUTANCKUI U aHTJIMACKUNA PHIHKH).

Hacrtpoiika renepammm: Yepes API DeepSeek MoxHO ympaBisaTe mnapaMeTpaMu
redepanuu, aHamorndHo OpenAl. TlomnepxuBatorcs temperature, max tokens u mOTOKOBas
BbIJlaua OTBETOB (streaming). B OecrutaTHOM BeO-mHTEpdeiice Takux HACTPOEK HET — OH
paccunTaH Ha MakCUMajibHOe y/100cTBO. OHAKO MPOJABUHYTHIE Mosb3oBaTenu yepe3 APl moryt
TOHKO HacTpauBaTh CTUJIb BBIBOJIA. B 11e10M noruka pabotsl DeepSeek «MakcuMambHO TTOX0Kay
Ha JIpyrue HeMpoceTH, TO €CTh MPUBBIYHBIE TApaMETPhl HATHIIO.

OtcnexuBanue 3anpocoB U JUMUTHL: DeepSeek BBena cucreMy KpeauTOB U Tapu(oOB K
2025 roxy. becnumatHblil Tapug npeaocTaBiIseT OrpaHUYEHHOE YMCIIO 3allpOCOB M ype3aHHbIE
GbyHKIMM (HampuMep, OrpaHUYEHHas reHepanus u3o0pakeHud W aHanu3 ¢ainos). [lnaTtHbie
noamucku (Pro 3a $8/mec) maroT mpuopuTeT K pecypcaM M CHSATHE OTPaHHMYCHHH Ha YHCIIO
obpamenuid. s API cymecTtByer monens ormathl per token: crannmaprtaas nena $0.27 3a 1M
BXOJIHBIX TOKEHOB (ka1 nporymieH) u $1.10 3a 1M BBIXOJIHBIX TOKEHOB, IPUYEM B HEITUKOBBIC
yackel aeiictByer ckuaka 50%. Takum oOpas3oM, crouMmocTs reHepanuu y DeepSeek 3HaunTenbHoO
Hiwke, 9eM y GPT-4 (mnsa cpaBaenus, y OpenAl GPT-4 mopsiaka $30 3a 1M TOKeHOB BBIBOAA).
['my6una xonrekcta B Mozenu DeepSeek-Chat — 10 8 ThIC. TOKEHOB BBIBO/IA (ITOJHBINA KOHTEKCT
~16k). Ha xonerr 2024 r. cooOuieHuss 0 MaKCUMaldbHO MOAAEPKUBAEMOM KOHTEKcTe 10 32k
TOKEHOB OTCYTCTBYIOT, HO HOBBIE Bepcuu (Hampumep, DeepSeek-R1) moryT yBennyurth 37O
3HayeHue. OTciexnBath ucnoib3oBanue APl MoxHO uepes TMUHBIN KaOUHET pa3paboTuuka; TaM
e IOTIOJIHAETCS 0aJlaHC TOKEHOB.

WuctpymenTts! unterpauuu u CI/CD: DeepSeek API yxe noanep:xuBaeTcs NOMyJIsspHIMA
dpeiimBopkamu st LLM (nanpumep, LangChain). SberDevices B 01HOM U3 TpUMEPOB OTMEYAET,
yto LangChain HatuBHO ymeet pabotats ¢ GigaChat API, ananoruuno cooOriecTBoM 106aBiieHa
nonnepxkka DeepSeek API. Orto ynpomaer co3ganue pipeline Ay TeCTUPOBAaHUS MPOMIITOB —
MO3KHO ObICTpo mnepekitodarh BbI3oBel Mexay OpenAl u DeepSeek. IIpu unterpauuu B CI/CD
DeepSeek BwirogeH orcyrcrBueM Heobxoaumoctd VPN u craOuibHOW pabotoit uz PO.
Heobxogumo mmmb mpemycmorpers xpaHeHue API-kmroda w momosHeHune KpeauToB. Jlis
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obOpasoBarenbHbIX 3a1a4 DeepSeek MokeT OBITH BCTPOEH, K TIPUMEPY, B BEO-TIPUIIOKECHHUE IJIS
CTYZCHTOB 0€3 prucKa OJIOKMPOBKH COCTUHEHHUS.

MynstumonansHoCTh: [Tnatdopma DeepSeek n3nauaabHO TEKCTOBas, HO CTPEMHUTEIHHO
pasBUBaeTCcs K MyJIbTuMoanbHOCTH. [1o cocTosnuio Ha 2025 1. 1OCTYIHBI CHEIHATN3UPOBAHHbIC
monenu: DeepSeek-VL — skcnepuMmeHTanmbHas MOJENb A pabOThl C HM300paKCHUSMHU, U
DeepSeek-Chat — ocHOBHast yHUBepcajbHas MOJENIb C TMOAJEPKKOH MPOCTHIX BHU3YyaJbHBIX
¢ynkuuii. becraTHbIl Tapud AOMYCKaeT JMIIb OTPAaHUYEHHYIO T€HEpalHui0 M300paKeHUH U
aHaM3 BJIOXEHHBIX (hayIOB, TOTJa Kak B IUIATHOM JOCTYNEH MOJHBINH (YHKIHMOHAT: MOXKHO
NPUKPEIUIATH n300paxenus, Tabnuubl, PDF-¢aiiner nus ananusza. DeepSeek-VL npeanasnayena
Ui Ipo(hecCHOHANIBHOM paboTHl ¢ U300paKEHUSIMHI U 00J1aJJaeT «KapAWHAIBHO PAaCIIMPEHHBIMU
BU3YaJIbHBIMU BO3MOXKHOCTSIMIY — HAIlpUMep, OHa MOXET OMHUCATh COJEPKUMOE KapTHHKH WU
CreHepupoBaTh HOBOE N300paXkeHue 1o 3arpocy. Hbopmarus o moaaepx ke ayJuo OTCyTCTBYET,
OCHOBHOHM ynop — TekcT + n3obpaxenus. Takum oOpa3oMm, DeepSeek yxe mynbTMMOAanbHa
(TeKCT ¥ M300pakeHUs ) B paMKax nmoanucku Pro, uro nenaet ee koukypentom GPT-4 Vision.

Ycenosus goctyna: DeepSeek npezaraer 6ecriiaTHblii 6a30BblIii IU1aH (C CYLIECTBEHHBIMU
orpannveHusiMu 1o pyHkmonany). [lonmHonenHas padora Tpedyer noamucku Pro ($8/mecs),
KOTOpas AaeT HEOTPaHUUYEHHOE YKCIIO 3alpocoB K (1arMaHcKod Mozaenu V3 U NpUOpUTET NpU
Harpy3kax. [lis akTuBHBIX mNoJab3oBareneil/APl mpemycmorpen Tapud mno TokeHam, a aus
opranmzaiuii — Enterprise-pemenns. Omnara u3 Poccun 3atpynnena: kaptel UnionPay u
oObIyHBIE HE Bceraa npuBs3biBatoTcs. [Ipunuiocs ucnonszoBats AliPay ¢ 10oaHeBbIM KOILIEIBKOM
— 3TO yKasbiBaeT, 4ro oduuuanbHo DeepSeek He paboTaer ¢ poCCHMCKMMHU IIaTEXHBIMU
cUCTeMaMHM, HO 4epe3 KMTalHCKUEe MOXKHO 3aIlIaTUTh. AKaJeMUYeCKUX OeCIUIaTHBIX JIMLEH3UH y
DeepSeek Her, oqHako cam (akT Hamu4uus 0€CIIaTHOTO BeO-A0CTyMna (ITyCTh M yPe3aHHOT0) TaeT
BO3MOKHOCTh CTYJICHTaM IMO3HAKOMUTHCA € TIaTdhopMoi 6e3 orIaThl.

Perplexity Al

HoctynmHocts B Poccum: Perplexity (amepuxanckas mouckoBo-aHamuthyeckas LLM-
cucrema) aoctynHa 6e3 VPN na tepputopun P®. Cepsuc paboraer uepe3 BeO-uHTepdeiic u
MOOUWJIbHBIE MPUIOKEHUS; PETUCTpalusi He o0si3aTesibHa s OeCIUIaTHOTO HCIOJIb30BAHUA.
Poccuiickue nonb3oBarenu MOTyT CBOOOJIHO 33/1aBaTh BOIPOCH — OFPAaHUYEHUN IO KOJIUYECTBY
3ampocoB B OecriiaTHOM Bepcun HeT. Takum oOpaszoM, Perplexity MOHO MpUMEHSThH B Kypce 0e3
TEXHUUYECKHUX 0aphepoB, aHAIOTUYHO OOBIYHOMY BEO-CalTy.

API u dopmar B3aumozeiictBus: M3navaneHo Perplexity opueHTHpoBaH Ha KOHEUHBIX
nonib30Barese (BOompoc-oTBeT ¢ MOMCKOM), HO B 2023-2024 rr. KoOMOaHHs 3amycTHIIa
opunmansueiii APl ms paspaboruukoB. APl mossomser nenats HTTP-3ampocsl k Monensam
Perplexity, popmar cxox ¢ yat-API (mpuHUMAIOTCS COOOIIEHUS WU BOTIPOCHI, MOKHO TIONTy4aTh
OTBETHI 110 Mepe roToBHOCTH ). Kpome Toro, Perplexity unrerpupoBa c miatgopmoit OpenRouter,
IpeoCTaBIIsAs YHU(DUIIMPOBAHHBINA foCTyn Hapaay ¢ moaeinsimu OpenAl. Ha npakrtuke Perplexity
API paboraer uyepe3 REST wu coBmectum c kiueHTckumu Oubmmorekamu OpenAl.
B3anmopelicTBie BKIIIOYAaeT, MOMUMO TEKCTa I10JIb30BATeNsl, JOMOJHHUTEIbHBIE HapaMeTphl
(HampuMep, BKIIOYeHHE BeO-nmoucka). OTianuuTenbHas ocoOeHHOCTh Perplexity — oTBeT Bcerna
COIIPOBO’KIAETCS CChUIKAMU Ha MCTOYHMKH MH(OpPMAIMH, TaK Kak IUIaTdopma OCYIIECTBIISIET
NOUCK 10 MHTepHeTY U IUTUPYET HalJieHHbIe JaHHble. DopMaT BbIBOAA — Pa3BEPHYTHIN OTBET +
cnrcok URL-ucrounnkoB. B koHTeKCTe 00y4eHUs 3TO LIEHHO: CTYAEHTHI BUIAT, OTKYA B35J1aCh
WH(POPMAIIKs, YTO TIOBHIIIAET JOBEPHE U MPOBEPSIEMOCTH PE3YIHTATOB.

Hactpoiika reneparuu: I[loms3oBarenbckuii untepdeiic Perplexity He mpemocTaBisieT
SBHBIX PEryJsITOPOB Bpoj€ temperature — aklEHT Ha JOcToBepHOCTH oTBeTa. OnHako B Pro-
BEPCHM MOXHO BBIOMpATh MojeNb (Hanpumep, Oosiee MomHyo GPT-4 nis c10KHBIX BOIPOCOB).
API Perplexity, mo AOCTyImHBIM CBEACHHUSM, TOXKE HE DKCIIOHUPYET MapaMeTpbl TBOPYECTBA:
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3alpochbl HACTPOEHbl HA ONTUMAIbHBIA pPEXUM TOdy4dyeHHs (akToB. OTO CBSI3aHO C
MO3UIIMOHUPOBAHUEM CEpPBHUCA KaK «answer engine» ¢ MpaBIUBBIMU OTBETaMHU. TeM He MeHee,
pa3pabOTUHK MOKET YACTUUHO YIPABIATh IOBEACHUEM 3aIIPOCOB: HAIIPUMEP, 33/1aBaTh KOHTEKCT,
yTOYHSIONIME Bompochkl. B memom Perplexity meHee koH(UTypupyeM MO CTHIIIO OTBETa, 3aTO
HaJIe)KEH B TU1aHe (pakTudeckoi nH(pOpMaIum.

OtcnexuBaHue 3allpocoB, OrpaHUyeHUs: becratHas Bepcus HE OrpaHUYMBAET YHUCIIO
3arpocoB (HO MOXET OBITh CyTOYHBIH JIUMHUT Ha OY€Hb HHTCHCUBHOE HUCIOJIB30BAHUE, IO OMBITY
— COTHHU BOIIPOCOB B JICHb MOXHO 3ajJlaBaTh 0e3 mpobiem). B matHoit nonnucke Perplexity Pro
npenocrasisercs A0 300 3ampocoB Pro-BompocoB B CYTKHM, NPUOPUTETHBIA JOCTYN U
pacupeHHbI aHanu3 (aiinoB. Pro-monp3oBarenn TakkKe MOTYT 3arpykaTb HEOTPaHUYECHHO
coocrBennsie (ainbl (PDF, DOCX) nmist aHanuza — MOJENb MX PE3IOMUPYET M OTBEYAeT Ha
BOIIPOCHI 10 COAEPKUMOMY. TOKEHOBBIE OIpaHUYEHUSI 3aBUCIT OT Ucnoiabzyemoirl LLM: mpu
OCCIUTaTHOM HCIIOJIb30BaHMM dYarle pabotaer mojens tuna Claude Instant wiam anamor (c
koHTekcToM ~100k TokeHoB), a mpu Pro-3anpocax — GPT-4 wnu Claude 2 (konTekct 8k—100k).
[lepenonHeHne KOHTEKCTa MallOBEPOSITHO MPU THUIOBBIX Bompocax. OTClIeKUBAHUE 3alpOCOB
JOCTYIHO uepe3 JUYHbIM kKaOuHeT (ans Pro-moammcuukoB ecTh cratuctuka). B GecrmatHoM
pEeXHUME SIBHOTO CUETYMKA HET, HO €CIU CEPBHUC 3aMETUT CIIMIIKOM 4YacThle 0OpallleHus, MOKET
BPEMEHHO 3aMeJIATh OTBETHI.

Wurerpamus u CI/CD: Perplexity opueHTHpOBaH Ha HHTEPAKTUBHOE MCIIOJIb30BAHUE,
onHako API mo3BosiseT BKIIOYUTH €r0 B MPOrpaMMHbIe KOHBeHephl. HanpruMep, MOKHO HamucaTh
autotest, KOTOPBIH OTMpaBISET MOJENIb BOMPOC M MPOBEPSET, UYTO CPeau HCTOYHUKOB €CTh
oxugaembli URL. B koHTekcte Kypca mnpomnT-uHxkuHUpuHTa Perplexity ueHeH ans
JeMoHcTpauuu cBsizbiBaHusl LLM ¢ mouckoM: CTyA€HTbI MOTYT YBHUJIETh, KaK MOJIEb U3BJIEKAET
uHpopmanuio B peasisHoM BpeMenu. B Cl-naiimaitae Perplexity MokeT BBICTYIIATh JJIs1 IPOBEPKU
(bakToB, XOTSI HY’)KHO YUYUTHIBAaTh pacxo] 3anpocoB (Pro API miartuelit). OCOOEHHOCTH — BBICOKAs
croumocth API: Ha Reddit coobmranu, uto Perplexity API cuntana TOkeHbI pe3yJIbTaTOB MOUCKA
KaK BXOJIHbIE, M3-3a yero 3arpaThl Obuin ~20X vs OpenAl no HexkoTopsIM 3anpocam. [loatomy B
aBTOMAaTH3alMK CTOUT OTPaHNYMUBATh 00bEM BEO-TIOMCKA WIIM UCIIOJIb30BATh €€ BHIOOPOYHO.

MynbsTumMonansHOCTh: Perplexity Al moanepuBaeT TEKCTOBYIO U TpaduecKyro BbIIavy.
B Pro-pexxume uHTErpupoBaH resepatop uzobpaxenuit Ha 0aze DALL-E 3 — nmonb3oBatens
MOJKET 3alPOCUTh MJUTFOCTPALUIO, U CEPBUC CO3/1aCT KapTHUHKY. OJIHAKO BBOJ M300pakKeHUN UITH
aynuo He nojajepxkuBaercs: Perplexity He «mOHMMaeT» KapTUHKH, a JHUIIb FEHEPUPYET UX MPHU
3arpoce. Taxke cepBHC YMeeT aHaJM3UpOBaTh 3arpy’KeHHbIE TEKCTOBble (aiiabl (Kak
YIOMHUHAJIOCh, B Pro — 6e3mumMuTHO, B OecIiaTHOW Bepcun — orpaHuyeHHo). MHbIME cioBamy,
Perplexity — MyJbTUMOJAIBHBIM B YacTH BBIBOJA (TEKCT + CreHEepUpPOBaHHbBIE M300paKEHMS,
LIUTAThl, TUarpaMMbl), HO HE B YaCTH BBOJIa. Y POBEHb ayJHO- WIH BUAE0-aHAIN3a OTCYTCTBYET.
Tem He MeHee, reHepalus N300paKeHUH MOKET OBbITh MoJIe3Ha B 00YUEHNUHU — HAIIPpUMeEp, CEPBHC
MOYKET HarJIsIHO MOKa3aTh rpadK WM CXeMy IO 3alpoCy CTYACHTA.

VYcnoBus noctyna (free/pay): Perplexity mpemocTaBisieT MOTHOLIEHHBIM OECTUIATHBIN
JOCTYNl K 0a30BOMYy (YHKIMOHANY: 3aJaBaii BOMPOCHI, IMOJyyail OTBETHl C HCTOYHUKAMHU.
[Moamucka Pro ($20/mec) nobasnser ynydmeHabie moaenu (GPT-4, Claude 2), Gonbliie THEBHBIX
3arpocoB, aHaIn3 (aiaoB U n3odpaxenuil. /g cTyqeHTOB 3TOro Kypca 0a30Boi BepcHuH, Kak
IPaBUJIO, JOCTATOYHO — OHA YK€ MOKPhIBAET OOJBIIMHCTBO 3anpocoB. Eciu TpeOyroTcs cliokHbIe
Bonpockl kK GPT-4, MoHO paccMOTpeTh prodpereHue Pro ojHOM yueTHOM 3anuchio JIs Kiiacca
U JEMOHCTpUpOBaTh uepe3 mpoektop. OaHako omnata u3 PO 3arpynHeHa (HykHa 3apyOexHas
KapTa). AKaJeMHUYecKuX JuleH3ud cnenuanbHo ans Perplexity moka Her. OTMeruMm, 4TO
HEKOTOphIe SHTYy3UacThl U3 PO mpesuiaratoT nmocpeaHUYECKrue cepBUCH Il omaTsl Perplexity
Pro, HO B ouIManbHBIX paMKax Kypca 3TO BpsJl I HEOOXO0IMMO.
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Grok (xAl)

Hocrymaocts B Poccun: Grok — war6or, pazpaborannsiii kommanueir XAl (CIIA) mox
pykoBojcTBoM Mitona Macka — opuIuaabHO HE 3aIylieH Ha POCCUHCKOM pbIHKE. VM3HadambHO
noctyn k Grok naBancs tonpko moanucyrkam X Premium (Twitter) B CLLA ¢ HosiOps 2023. K
Hauvairy 2024 r. Grok ObUT OTKPBIT I BCEX MPEMUYM-TI0JIb30BaTeNei X, a mo3anee (aBryct 2025)
OTpaHMYEHHO cTan JaocTyneH M OecriatHo Ha twiatpopme X. Onnako cam X (Twitter)
3abnokupoBaH B PO, u naxe npu 006xoje notpedyercs yuerHas 3anuch X Premium+ ($40 B mec)
JUIS TIOJTHOLIEHHOTO jAocTyna K mocienHeit Bepcun Grok. Takxke ecth oTaenbsHOE MOOMIIBHOE
npuinoxkenue Grok (3amymeHo B CIIHA B 2025), HO pOCCHIICKUM ITOJIH30BATEISIM OHO HEJJOCTYITHO
yepe3 opumanbHeie CTOpbl. Takum o0pazom, npsimoit noctyn Kk Grok B PO cuinbHO 3aTpyiHEH —
HeoOxoaumbl VPN, MHOCTpaHHBIM aKKayHT M OIUIaTa MOJNUCKM (YTO BBIXOAMT 3a paMKu
TUMMMYHOTO Kypca). Tem He MeHee, nepBas Bepcust Grok-1 Owuta open-source (Apache 2.0), u e
Beca noctynHbl Ha GitHub. DHTy3macTel MoryT 3amyctuth Grok-1 JiokaibHO, HO 3Ta MOJEIb
cinabee COBpEMEHHBIX.

API u ¢opmar B3aumoneiictBusi: XAl He npenoctaBisier mybmuunoro API Grok Bcem
pa3paboTtunkam (Ha 2025 r. API Bo3moxHO poctymneH maptHepam). Grok uHTErpupoBaH
npeumyiiectBeHHO B 3kocucteMy X (Twitter) u Tesla. On pabGoraer kak 4aT-00T: BBOJ —
TEKCTOBBIEC COOOIIEHNs (B IMajIore), BEIBOJ — OTBET OT JiuIa accucteHTa. B unrepdeiice X, Grok
yMEET BBIMIOJIHATH BEO-MTOUCK U TeHepaIiio n300paxeHui mo komanae. opmar B3auMo1eHCTBUS:
kak B ChatGPT, no ¢ ornumunmem — Grok MMeeT «IOMOPUCTHYECKHM, AEP3KUH TOH», YTO
3ageknapupoBano  MackoM. Eciam  ucnonb3oBath  open-source  Grok-1, To  uepe3
COOTBETCTBYMIOIIYI0 OnOnMoTeky (mogo6Ho LLaMA) ero MoXKHO BCTpaumBaTh U OTHPABISATH
coobmienns. OHaKO OCHOBHAS «O(pUIaTbHAsH IaT(hopMa — BHYTPH COLCETH X M IPUIIOKEHUH.
B nenom, 6e3 Premium-noctymna Mbl He MOXeM IporpaMMHO yrpasiath Grok, 4To orpaHHYUBaeT
ero yueObHOe NpUMEHEHHUE.

Hacrpoiika reneparnuu: Ilonp3oBatento B mHTepdeiice X MOUTH HE MPEIOCTABISIOTCS
HAcCTpOiKK (HEeT moyi3yHKoB temperature u T.m.). Grok mo ymomuaHuio crapaercs AaBaThb
MaKCHMaJbHO pPa3BEPHYThIE M aKTyalbHble OTBETHl. M3BecTHO, uTo (Grok-2 mojayumn pexum
«Think» st COXKHBIX 3a7]a4 — OH aKTUBUPYET yriayOJeHHOe paccykieHue. Bo3moxHo, B uare
ATO MEPEKITIoYaeTCs Kak ocobast komanaa. B Bepcuu Grok-3 Ob111 100aBIIEHBI paCIIMPEHHBIN BEO-
MOUCK M BO3MOKHOCTH pEIaKTUpPOBaHUs H300pakeHuil. Ho pydHOM KOHTPOJb MapaMeTpoB
(KpeaTuBHOCTH, JJIMHBI) KOHEYHOMY I10JIb30BaTENO HE IpenycMoTpeH. Ecnu e 3anmyckars Grok-
1 J0KaIBHO, TO UEpEe3 UCHOIB3YyEMYI0 OMOIMOTEKY MOXKHO 3a/laBaTh temperature, top_p, etc., Kak
y m000# MOoAemH.

OtcnexxuBanue 3anpocoB U JuUMUTHL [lockonmbky Grok mpenocraBisercss Kak 4acTb
IUTaTHOU MOAMUCKH, XAl BBOAMIIA OTpaHUYEHUS 110 YHCITY 3allpOCOB B 3aBUCHUMOCTH OT Tapuda.
Hanpumep, B paHHeM JocTyne Oera-BepcHH JIUMUTHUpPOBanoch ~100 cooOuieHuit B CyTKH.
[To3nnee, B urone 2025 rona, Grok 4 oTKpbIBaIM Ha KOPOTKOE BpeMs Uil OECIUIaTHBIX F03€pOB,
4yroObl TpuBiIeYb ayautoputo. B wunTepdeiice X ectb uHmukatop “GPT-4 equivalent” c
ONKCAHHEM, HO JeTajel JUMUTOB MyOJUYHO Majno. MOXXHO MPEANoNOXKUTh, YTO MPU MUKOBOM
Harpyske oTBeT oT Grok Mmoxer 3anepxkuBaThes. B data center XAl 3aneiicrBoBano ~200 000 GPU
s o0yuenust Grok 3, Tak YTO BBIYMCIMTENBHBIX pecypcoB MHoOro. OJHaKO OTCYTCTBHE
cBoOoHOTO API 1 3aKpBITOCTB TIaT(GOPMBI HE MO3BOJISAIOT UHTErpUpoBaTh Grok B coOCTBEHHBIE
NPWIOKEHUsT U OTciexuBaTh TokeHbl. Cam X mpu oOIIeHHH ¢ OOTOM MOXKET IOKa3bIBaTh
COO0O0I1IeHNUs O MPEBBIILIEHUH JIUMUTA (Kak 3To Ob1BaeT y ChatGPT).

Wnterpamus B CI/CD: Ha tekymmii momeHT uHTerpanuss Grok B aBTOMaruuyeckue
npoiiecchl HempeaycmoTpena (Het oomeaoctynHoro API, SDK Tonbko a1 CBOETo MpUIoKeHHs ).
TeopeTnueckn MOKHO HCIOJIb30BaTh AMyJsATOpel X API mnu mapcuth BeG-Bepcuio X, 4TOOBI
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nosrydats oTBeThl Grok, HO 3TO HEHa/AEeKHO W HapymaeT npasuia. [loatomy B Kypce mpommT-
ukuHupuHra Grok Oomnble BBICTYNMAeT Kak OOBEKT Uil aHajdu3a, a HE WHCTPYMEHT
nabopaTopHOil paboThl. MOKHO Ha ciaiiiax cpaBHUTH OTBETHI Grok (B3sTh MpUMEpPHI U3 0030pOB)
C JpYyTUMH MOJEISMH, HO Y4Yalluecs HalpsMyl0 ¢ HUM paboTaTh CKOpee BCEro HE CMOTYT.
HckmroueHne — UCIoNb30BaHUe OTKPBITOM Mojenu Grok-1 B yiokanmbHOM (opmare: ee MOXKHO
nomnpoboBaTh 3amycTuTh, Hanpumep, B Google Colab (ecou ectb 2XRTX A100, T.K. KOHTEKCT
128k TpeOyer MHOTO MamsTH). B y4eOHBIX 1ensx 310 cioxHoBato, modtromy B CI/CD pipeline
Grok, xak nmpaBuio, He GUTYpUPYET.

MynsTuMonanbHOCTh: Grok — MyJIbTUMOANBLHBIN acCUCTEHT. Yike Bepcusi Grok-2 (aBrycr
2024) ymena reHepupoBath u3o0paxenus (depe3 narerpauuio ¢ moaenbio Flux ot Black Forest
Labs). Grok-3 (mapt 2025) no6asumi pyHKIMH pepakTupoBanus nzoopaxenuit (Al-image editing).
To ecTb Monb30BaTENh MOXKET OTHPABUTH KAPTHUHKY U 33JaTh KOMaHIy OTPEAAKTHUPOBATh — OOT
BO3BpallaeT u3MeHeHHoe uzoOpaxkeHue. Takke Grok MOOKIIOYEH K peajbHOMY BPEMEHU: OH
MOXXET JenaTh BEO-TOMCKHU, YUTAaThb HOBOCTH, aHAIM3UpPOBaTh TpeHanl. Ha oktsadpep 2024
o0wsBnsics Grok-1.5 Vision ¢ BO3MOXXHOCTBIO MOHMMATh (POTO, CKPUHIIOTHI U T.M., HO B
nyOJIMYHBIN JOCTYN Ta BepCHUs HE BhILIA. BeposiTHO, 3Tu HapaboTku Bouwin B Grok-2 u BhIIIIeE.
Kpowme toro, Grok unrerpupoan B Tesla — Bo3amoxkHO, 0OpabaThiBaeT TaHHBIE ¢ Kamep (HO ATOU
uH(pOopMaluu Majo). AyIn0-BX0/1a/BbIX0/Ia TOKA HE 3asiBIIEHO, XOTS JJOTHYHO OKUIATh TOJIOCOBOM
untepdeiic (B camom X-app ecTh, BO3MOXHO, OMIMs 03By4ku). Takum oOpazom, Grok
MPEJICTaBISIET CaMyl0 MEpeloBYI0 MYJIbTUMOJAIBHOCTh CPEIUd KOHKYPEHTOB: TEKCT, IOUCK,
reHepanus KapTUHOK U X peakTUpoBaHue — Bc€ B equHoM 6oTe. Ho 6e3 ounmansHoro qocrymna
HaM CII0’KHO HCIIOIb30BaTh 3TH BO3MOKHOCTH B YU€OHBIX MPOCKTAX.

Llama 2 (Meta Al)

HoctynHocts B Poccun: Llama 2 — cepust oTKpbITBIX MOzesel o Meta (panee Facebook)
— JIOCTYITHA BCEM JKeJaronuM 0e3 reorpaduueckux orpanndenuid. Becsl mogeneit Llama 2 (7B,
13B, 70B napameTpoB) BbUIOKEHBI 17151 CKaurBaHUs B utojie 2023 1. moa cBOOOIHON JTUIIEH3UEN.
Jlunensuss paspemaeT KOMMEpPYECKOE MCIOJIb30BaHUE, 3a HCKIIOYEHHEM TIPOAYKTOB C
aynurtopuelt 6onee 700 MiIH nonb3oBaresneil (orpaHMuYeHUE MIPOTUB TUTAHTOB-KOHKYPEHTOB). Jliist
oOpazoBatenbHbIX 1ienell Llama 2 aOcomtotHo OecrutatHa. Poccuiickue By3bl MOTYT
CaMOCTOSITENIbHO pa3BepHyTh Llama 2 Ha cBoMX cepBepax WM BOCIOJIb30BATHCS T'OTOBBIMU
onnaitH-penozuropusimu (Hugging Face, o6maunsie GPU). BaxkHoe mpenmyIecTBO — HUKAKOTo
VPN wunu onniatel He TpedyeTcsi, Bc€ oTKphITO. [lonb3oBarenu u3z PO akruBHo 3amyckanu Llama
2: W3BECTHBl Cllydyaud pa3BOpadMBaHHs MOJENM Jaxke Ha cMmapTdoHax. B Kypce MoOxHO
odununanbHo ucnoab3oBath Llama 2 6e3 prcka HapyIIUTh YbH-THO0 MpaBuUiIa.

API u ¢opmar B3aumopeiictBus: I[lockonabky Llama 2 — 3To Monenb C OTKPBITBIM
UCXOJIHBIM KOJIOM, euHoro obmauHoro API et (Meta mpenocTaBiisieT JHUIIb CChUIKUA Ha BECHI).
OpnHako skocucTeMa ObIcTpo moaxBaTwia Moxenu: nosBuiuch HuggingFace Inference API,
penosutopun ¢ Tpanchopmepamu (Transformers), moanepkka Llama 2 B LangChain u npyrux
dpeiimBopkax. B uTore MoxxHo B3amMmomelicTBoBaTh ¢ Llama 2 Tak ke, kak ¢ ChatGPT, —
nepeaaBas B MOJIEINb MOCJIE0BaTEIbHOCTh COOOIEHHH HITH MOJICKa3Ky ¢ mpoMiToM. CyIiecTByeT
Bepcust Llama 2-Chat — cnennanu3upoBaHHO J00OyUYEHHAs: Ha BeIEHUE Juajora, y He€ gopmar
BBoAa: <s>[INST] Bonpoc nons3oBarens [/INST] Otser... (BHyTpeHHUN MAaPKUPOBOYHBIN CTHIID).
OTH feTanu CKpHITHl MpU paboTe uyepe3 BHICOKOYPOBHEBble OHOIMOTekH. VHBIMU clloBamH,
uHTerpanus Llama B mpuiioskeHnu CBOAMTCA K YCTAaHOBKE MOJIENIU U BBI30BY MeTo/1a generate() ¢
3aJjaHHBIM TekcToM. Hekoropele cepBuchl (Hampumep, Azure Al B 2024 r. no6asun Llama 2)
MO3BOJISIIOT BBI3BIBATh MOjEnb 0 API, HO MOXHO W nokanbHO. I Kypca, BEpOSTHO, MPOIIE
ucnonp3oBath Llama 2 depes obmaunbie HOABI — HanpuMep, 3anyiieHHas Ha Google Colab nm
JOKaJIbHOM cepBepe Kadeapbl. dopmar BBIBOJA — OOBIYHBIN TEKCT. BBOJ MOXET BKIIIOYATH
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HECKOJILKO COOOIICHHH (CaMU MOYKHO OOBbEIMHUTH UX B OJIUH MPOMIIT). [ MOKOCTh MakCcUMasbHasl,
HUKAKUX IPONPUETAPHBIX OrPAHUYECHUH.

Hacrtpoiika renepauuu: Ilpum pabore ¢ Llama 2 noctymeH Bech CIEKTp MapaMeTpOB
reHepanuu. MoXHO 3a1aBath temperature, top p, top k, penerunmonssiii mrpad u T.1. bonee
TOT0, MOXHO J1000y4ath (fine-tune) Moaens moa cBou 3aaa4n. s nmpemnogaBaTens 3T0 03HAYACT,
yro Llama 2 MOXXHO «HaTackaTh» Ha KOHKPETHbIC yueOHbIe JaHHbIe (HalpuMep, 3arpy3uTh B Hee
KOHCIEKTBI JIEKLUI) U M0JIy4aTh OTBETHI, YUUTHIBAIOIINE UMEHHO 3TOT MaTepuai. Takoi moaxon
MPOJEMOHCTPHUPYET CTyJIeHTaM TeXHHKY nooOydenuss LLM. Taxxke Llama 2 momnepxuBaer
Oonbiye prompts: MOKHO TepelaBaTh B KOHTEKCT Cpa3y BCIO HEOOXOIUMYI0 HH(OPMAIUIO
(HampuMep, TEKCT 3a/1a4M, IPUMEPHI pemieHuii). Het BHEMHUX MOAepaTopoB — pa3paboTYHK caM
pelaeT, Kakyl TemIepaTypy WIM CTWIb 3aaarh. Hampumep, [uisi TBOpYECKMX 3a7ad MOXHO
yBenUuuTh randomness, JJIsi YETKUX OTBETOB — CHU3UTh. OTCYTCTBUE LEH3YpPHI IO3BOJISIET
TeHepUPOBAThH JHOOOW TEKCT, HO MpernojaBaTelto CcIeayeT cOOt01aTh ATUKY U CIEAUTh, YTOOBI
MO/I€JIb HE UCII0JIb30BANIACH JIsl IPOTUBOIPABHBIX 3a1pOCoB. [leqarornyeckuii mitoc — CTyJ€HTHI
MOTYT 3KCIIEpUMEHTUPOBATh C IapaMETPAMH U BUJAETh, KaK T€ BIUAIOT Ha OTBETHI.

OrtcnexuBanue 3anpocoB M orpaHudeHus: [lpu JoKkanbHOM pa3BepTHIBAHUM HET
BCTPOEHHBIX KBOT — BCE OIPaHUYCHO JIUIIb JOCTYIHBIMH BBIYUCIUTEIbHBIMU pecypcamu. Llama
2-7B moxHo 3anyckath HAa GPU ¢ 12 GB VRAM (naxe Ha urpoBoii Bungeokapre), 13B — Ha 24
GB, 70B tpebyet 2x48 GB unu §xA100 80GB B ontumansHOM citydae. Bripouewm, cymecTByroT
ckarble Bepcum (8-bit quantization) s 3amycka 70B Ha omnom 48 GB GPU. Mns
oOpa3oBaTenbHbIX 1enel Macmtad 7B/13B BronHe noctaroyeH — onu MoryT padotars u Ha CPU
(c 6ubnmoreku llama.cpp, mycts u MemiieHHo). Konrekctuoiii okna Llama 2 — 4096 TokeHoB
(mpumepHO 3 ThIC. ¢i10B). CyecTBYIOT MOAN(UKALIMYU C PACIIMPEHHBIM KOHTEKCTOM (HaIpuMmep,
1o 16k), Ho u3 kopoOku 4k. JINMUTOB Ha [UTMHY OTBETA KaK TAKOBBIX HET — MOJIEIh OTBEYAET, OKA
HE JIOCTUTHET max_tokens Wi He 3aBEpIIUT MBICTb. B otinmuune ot API-cepBHCcOB, 31€Ch HYKHO
caMOMy OTCJIeKMBATh BBIXOJI 3a TPaHUIIb! (HapUMep, 00pe3aTh CIUIIKOM JJUHHBIA OTBET, €CIIU
HY’KHO). J{711 MOHUTOPHHIa 3alIpOCOB MOKHO JIOTHPOBATh OOpalleHus y cedsl, TaKk KaKk HUKaKOI
BeO-uHTEepdeiic He NpenocTaBisieT CTaTUCTUKY. [IpemopaBarens MOXXKET OpraHM30BaTh MAJIs
cTtyneHtoB obmui goctyn k Llama vepe3 unrepdeiic Bpone Hugging Face Chat (rme moxHO
JIETUIOUTh MOJIEJNb U 1aBaTh CChUIKY) — TaM Oy/eT BUJHA HArpy3Ka 1 UCTOPUSL.

Nurerpanus B CI/CD: Llama 2 ouens xopomo noaxoaut 1uist CI/CD unterpanuu. byayun
JIOKaJIbHOM MOJIENIbIO, OHA MO3BOJISIET MUCATh FOHUT-TECTHI ISl IPOMIITOB, KOTOpPbIE BCeraa OyayT
HIOBTOPSIEMBI, €cli 3aUKCUPOBaH CUi reHepaTtopa (B contraste ¢ 00JIa4HBIMH, OOHOBIIIEMBIMU
mojensaMu). Harmpumep, MoxxHO cienath TecT: «Jlan mpoMnT X — IpoBepsieM, 4TO OTBET COJACPKHT
cioBo Y». C Llama 3To BBINOJIHMMO — MOJIeNIb HE NOMEHSETCSl BHE3allHO 3aBTpa (€ciu He
3aMeHuTh Beca). Takxke Llama 2-Chat oOyuena cienoBaTh MHCTPYKIMSAM, MOITOMY MOXKHO
IPOTECTUPOBaTh pasHble 1abnoHbl mpoMnToB. B MLOps cymiecTBylOT MHCTPYMEHTHI THIIA
DeepSpeed MII quis yckopenHoro ungepenca Llama, uro yckoput aBrotectsl. EnnHCTBEeHHOE, HA
4TO CTOMT 0OpaTUTh BHUMaHHUe — BpeMs reHepanuu: Ha CPU 13B mopnens renepupyeT MeyIeHHO
(~1-2 tokena/cek), myume umers GPU. Ecnu BO3MOKHOCTH OTrpaHUYEHBI, MOXKHO UCIOJIb30BATh
6onee menkue ananoru (Mistral 7B, RWKYV) ans ugen, a Llama — nns ¢punansHOTO Mokasa. B
nenomM, cBoboHast auneH3us Llama 2 nemaer e€ uaeanbHbIM KaHAWIATOM JUIS MECOYHHUIIBI B
CI/CD: moxHO co3/iaBaTh JI0ObIE CIIEHAPUU U JIaXKe JOMUCHIBATh BHYTPEHHOCTH MOJIEIH (HO 3TO
YK€ JUISl IPOJIBUHYTHIX).

MynsTumMonanbHocTh: bazoBeie Bepcun Llama 2 — tonbko TekcT. OgHAKO 3KOCHCTEMA
npejjiaraeT JONoJHeHUs: uMmeroTcss npoektel Llama 2 + Vision, nampumep LLaVA (Large
Language and Vision Assistant), rme Llama 2 oO0benuHeHa ¢ BU3yaJIbHBIM SHKOJIEPOM IS
NOHMMaHUA u3o0paxkeHuit. Meta otaenbHO Bbimyckana mozenb LLaMA Adapter miist o6paboTku
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nzoopaxenunit. Ho opunmansao Llama 2 3 kopoOku HE yMeeT BUACTh KAPTHHKU HIJIA CIIBIIIATh
aymmo. Yto Kacaercs reHepauuu u3oOpaxkenwid, Llama 2 Moxer BcTpauBarhCs B
MyJIbTUMOJAJIBHBIE TIAWIUIAiHBL: Hampumep, TekcroBas LLM renepupyer onucanue, a
muddy3noHHasE MOJeNb pucyer. Meta aHoHcupoBaia, uro Oyaymme Bepcun (Llama 3?) 6yayr
HAaTHBHO MYJBTUMOAAJIBHBIMHU, TIOKA K€ TpeOyeTcs JopaboTka CTOPOHHUMHU MHCTpyMEeHTaMu. B
2024 r. Beimen nporotun Llama 2 Text to Music, HO IUPOKOTO NPUMEHEHUSI OH HE MOJIyYHIL.
Takum oOpas3oM, i Hamero kypca Llama 2 BpicTymaeT Kak MOIIHAasi TEKCTOBas MOJIENb, HA
KOTOPOH MOXXHO JEMOHCTPHUPOBATh BCE MPHHLIMUIBI NPOMNT-WHXUHUpPUHTA. s paboTel ¢
M300paXEHUSIMU UJIU 3BYKOM B 33JJaHUSAX HAJ0 AONOJHUTENIBHO NPUBJIEKaTh Apyrue moaenu (CV
i speech-to-text) — 3To BeixoauT 3a pamku LLM. MoHo, 0/lHaKo, moka3aTh ctyaenTam Llama
2 B CBS3KE C ViSion-MOJENbI0 (MpUMep: OTIPaBUTh KapTHUHKY uepe3 BLIP-2 mus omucanwus, a
Llama Ha ocHOBe onMcaHus OTBETUT HAa BOIPOC — Takoil MHoromarosslii workflow).

VYcenoBust OecrutatHoro/matHoro jgocryna: Llama 2 — monHocThro OecruiatHa. Meta
npefocTaBuiia e€ JUIsl BCeX, KTO COIIACUTCs ¢ JULeH3uen. s 3arpy3ku BecoB ¢ OHUIMATIBLHOIO
caiita TpeOoBanach perucTpalms U coriacue, Ho B OTKPBITBIX PENO3UTOPUSAX MOJAEIb €cTh 0e3
dopmanbHOCcTe. HeT HUKaKuX JIMMHUTOB Ha UCIOJIb30BaHUE (KPOME YIOMSHYTOTO OIpaHUYEHUS
Ha FMraHTCKHUE NpUIoKeHus ¢ ayauropueit >700M, uto Kypcey He rpo3uT). Her miiaTHbIX IU1aHOB,
HET «aKaJIeMUUYEeCKO» BEepCUM — OHAa U Tak cBoOojHas. bonee Toro, umeercs MHoxectBo fork-
Bepcuit Llama 2 (Hampumep, OT CTOpPOHHUX OpraHu3aluii), uHOrjAa jpaxe Oonee
ONTUMHU3UPOBaHHbIX. [IpH jxenanuu yHUBEpcUTET MOXKET pa3BepHyTh Llama 2 Ha cBoeM kiactepe
U IPEJOCTaBUTh CTyJIeHTaM d4epe3 BeO. B JIOKanbHBIX 3aJaHMSIX CTYIEHThl MOTYT 3aIlyCKaTh
HeOOoJIbIIME BEPCUU Ha JINYHBIX HOYTOYKaX. DTO CyIECTBEHHBIH IUTt0C: He TpeOyeTcst OI0/DKET Ha
APL

Qwen (Alibaba Cloud)

Hocrymaocts B Poccmm: Qwen — cepust kpymHbIX Mojeneid ot Alibaba (Kurait) —
pacripocTpaHseTcst cBOOOHO Kak open-source. B aBrycre 2023 Alibaba otkpsuia Beca Qwen-7B
u Qwen-14B (a Taxke auanorossie Bepcuu Qwen-Chat) miist Bcex xenatomux. B nexabpe 2023
nobasnensl Qwen-1.8B u naxxe Qwen-72B, a taxke aynuno-moaenu. Ouu noctynasl Ha GitHub u
HuggingFace nox GmaronpustHoil nuuensueit (Apache 2.0). Takum o6pa3om, HM3HAYAIBHBIX
OapbepoB st PO HeT — MoJienTn MOXKHO CKadaTh WM 3aIyCTUTh B oOsiake. bonee toro, Alibaba
Cloud (AmulOnp) npennaraer cepsuc ModelScope, rie Qwen gocTyrHa sl UCHOJIb30BaHUS
yepe3 API. Poccuiickomy pa3paboTunKy HUYTO HE MelIaeT 3apeructpuponarbes Ha Alibaba Cloud
(cankuuu Kutas He BBOAWII) M MCHONb30BaTh Qwen uepe3 ux cepBUCH. OJHaKo MHTepdeiic
AmlOHp Ha aHIIMHCKOM/KUTAWCKOM, MpuleTcs pa3oOparbes. [l ynpouieHus MOKHO
ucnonb3oBath Qwen, pa3BepHyThIH JIokanbHO MM yepe3 huggingface.co (Inference API tam
JIOCTYIIEH BCEM, HO C OTpPaHHWYEHUSIMH CKOpocTH). B 1memom, moctymHocTs Qwen Juist Hac
cornocraBuMa ¢ Llama 2 — nonHslit open-source, mitoc onuus odinaynoro API ot Alibaba.

API u ¢opmar B3aumoneicTBUs: Qwen CHPOEKTHPOBAHBI ¢ COBMECTUMOCThI0 OpenAl
API. Hanpumep, B nokymentauuu Alibaba Cloud yka3ano, uro Qwen-Chat nmonnepxuBaer TOT
xke Qopmar poneit u coobmenuii. bonee Toro, Qwen unterpupoan B OpenAl-coBMecTuMbIe
mwiatopmbl (OpenRouter etc.). Ecnu 3amyckaTh Mojenb JOKaJdbHO, MOXKHO HCIOJIB30BATh
HuggingFace Transformers: tam ects mMonens Qwen-14B-Chat ¢ mpumepom, kak mnojaBaTh
npomnt. dopMmaT BBOAA: KUTaliCKO-aHTIMKICKUNA. MoJiesib TpeHUpOBaHa Ha ABYS3bIYHBIX TAaHHBIX,
TaK YTO PYCCKUU S3BIK TSI HEE UyKOM — OH MOHMMAETCs, HO Xyxke. ONTUMAIFHO HCITOIE30BaTh
Qwen 17151 3a1aHU Ha aHTIMICKOM WK kKuTaiickoM. Uto nnrepecto, Alibaba otkpeiia Qwen API
B CBOEH cpejie: pa3paboTunku MoryT Bei3biBaTh Qwen uepe3 REST API Alibaba (Buaumo, mrato
nocie free trial). Ho B pamkax xypca, BeposiTHO, ynoOHee tokaibHO (eciau ecth GPU) mm uepes
HF spaces. ®opMar B3auMOAEHCTBUSI — CTAaHAAPTHBIN: TEKCT Ha BXOJ, TEKCT HA BBIXOJ, MOXHO

41



BECTH IIOCJIEJIOBATEILHOCTh (HO HYXXHO CaMOMY CKJIEUBaTh, OPEN-source MOAEIb KOHTEKCT
JEPKUT BHYTPH TOJIBKO YTO MOJIAHO).

Hacrtpoiika renepammu: Kak open-model, Qwen pomyckaeT NOJHYIO HACTPOUKY
napametpoB. Temperature, top p, max length — Bce perynupyercss nmpu reHepanuu 4epe3 Koj.
[Tpumeuatensho, urto Alibaba akueHTHpyeT BO3MOXXKHOCTH fine-tuning: BBITycKajlach BepCHUs
Qwen-Chat ¢ 1M JONMOMHUTENBHBIX WHCTPYKIMH o0OydeHHi, ectb Bepcus Qwen 2.5 ¢
yIIydlieHusMu. J{J1st Hac 3TO O3HAaYaeT, YTO MOYKHO INPH JKEJTaHUU J000ydnTh Qwen Ha PyCCKOM
Kopiyce, eciu notpedyercs. Ho Bpsiag in B paMkax Kypca MBI TOWJIEM Ha TaKOW TPYTOCMKUI
npouecc. Ckopee, Mbl MOKEM NPOJIEMOHCTPUPOBATH HACTPOMKY IapaMeTpoB: 3allyCTUTh Qwen-
7B ¢ pa3HBIMM TeMIIEpATypaMH U IIOKa3aTh pa3HMUILY.

Taxxe Qwen U3BECTHBI JIMHHBIM KOHTEKCTOM: Qwen-14B nognepxusaet 8192 TokeHOB,
a Qwen-14B-Inf (¢ cypduxcom) — 1o 16 384 tokeHor. B suBape 2024 Alibaba Beimmyctuia Qwen-
2.5-Max (pa3mep He yka3aH, HO CyJs 10 Ha3BaHHIO — OoJbllasi MOJENb), KOTopas 3aHsia 7-e
Mmecto B peiitunre Chatbot Arena, cpaBHsBIIKCH ¢ TOT TpornipueTapasiMu LLM. HoBeiimas Qwen
2.5-Omni-7B (mapt 2025) umeeT yXe MyJbTUMOJAIBHYIO apXUTEKTypy, HO O HEH HUXKe.
Hactpoiika renepanuun Omni-Bepcud BKJIIOYAeT BBIOOP MOJAIBHOCTEH (HAampuUMep, MOXHO
OTKJIFOYMTh aHAJIU3 BU/I€0, YTOOBI OBICTPEE OTBETUTH).

OtcnexxuBanue 3anpocoB U TUMHUTHL: Eciin Qwen ncnosb3yercs J0KaabHO — IMMUTOB HET,
TOJIbKO orpanudenus xxene3a. Qwen-14B tpebyer 28 GB Buneonamsaru B fp16, Ho ecTb 4-bit quant
Bepcus (~8 GB). Qwen-7B u BoBce jerko 3amyckaerca Ha 8§ GB GPU. HuggingFace Inference
API nns Qwen-14B-Chat cymiecTByeT, HO OH MOXET OBITh MEIJICHHBIM M C OTpaHHYECHUEM
3arpocoB B MUHYTY (111 6ecrnaTHbIX). Alibaba Cloud ModelStudio npennaraer Qwen uepe3 API
¢ Tapudukaimue (Mo TOKEHAM WJIM 4YacaM HCIIOJIb30BAaHMsI, MOXXHO HAWTH IIEHBl Ha
alibabacloud.com). Beposrtao, Bxoa 1k Tokenor $0.001, Beixon 1k $0.005 (Alibaba crpemutcs
nemruHroBats OpenAl).

B o0mem, as y4eOHBIX 1eeil mpole cuuTath, 4To Qwen OecruiateH (eciu 3ammycKaTh
caMHM), HO TPUJETCS KOHTPOJIMPOBATH BBIYMCIUTENIbHYIO Harpy3ky (4ToObl HOYTOYKH He
3aBucCaH). Ecnu Bce CTyIeHThI OTHOBPEMEHHO HAYHYT CJiaTh OOJbIue TeKCThl Ha Qwen-14B Ha
o/lHOI MammHe — OynyT Topmo3a. Hamo wnm paznate KaxkaoMmy ManeHbkyro monens (7B) umu
BBIJIETIUTH KJIacTep.

B nutane oTciexuBaHusl — open-source MoOJIeNb HE BEJET JIOrOB, TaK 4TO MPErnoaBaTellto
CTOUT CaMOMY 3aJI0KHUTh JIOTUPOBAaHKE (KTO KaKOW 3a1poc OTIPaBUII, KAKOM OTBET MOTYUHII).

Wuterpanus B CI/CD: Qwen oueHb nepcnekTHBeH A uHTerpauuu. Kommanus Alibaba
BBUIOXKWJIa ONTHUMM3UPOBAHHBIA (pelMBOpK s MH(pepeHca (¢ MOJAEPKKOH YCKOPEHHOTo
BBIBOJIa, U Jaxke Mixture of Experts B Qwen-2). B 2025 srimymena Qwen2-Audio u Qwen2-Omni,
u Alibaba roBoput, 4to Ha ux 06asze y1o0HO cTpouTh “areHToB” JuIst OmzHeca. s Hamero CI
Qwen HMueMm He Xyke Llama: oH JOKambHBIN, pemIMIMpYyeMbld, ynpasisemblil. Ero miroc —
MHOTOSI3bIYHOCTD (KMTAHCKHUI/aHTIMHACKUIT), HO TO K€ U MUHYC — 75 pycckoro out-of-the-box
ciabee. 3ato Qwen-Chat ymeer BhlaBath (popMau30BaHHbIE OTBETHI (CKaXXeM, CIIMCKAMHU) U
HEMHOT0 JIy4Ille CTPYKTYPHUPOBaH (IIOJMEUYEHO B 0030pax).

CI/CD pipeline ¢ Qwen: ananornuyno Llama, moxHo ¢ukcuposats seed. C yueTom TOTO,
yro Alibaba cama tectupyer Qwen Ha Kyue 3ajay, OHa JOCTaTOYHO AETEPMUHUpPOBaHa (Tpu
temp=0) — OTIIMYHO AJIS FOHUT-TECTOB IIPOMIITOB.

MyneTumonaneHoCcT:  OAHO W3 TJABHBIX  JOCTOMHCTB  Qwen  —  MojHas
MyJIbTUMOJAJIbHOCTE B cepun 2.5. Alibaba B centsbpe 2024 3amyctuna Qwen-2.5
(YcoBepIICHCTBOBAHUE apXUTEKTYpHl), a K MapTy 2025 mpencraBuia Qwen-2.5-Omni-7B —
YHUQUIMPOBAHHYIO MOJ€b, MOHMMAIOIIYI0 TEKCT, HW300paKeHWs, ayJuo Hu BUIEO. ITO
dakTudecku ananor 3aaymanHoro Google Gemini: equHas HEHPOCETh JJI BCEX TUIIOB JaHHBIX.
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Qwen-Omni MOXeT MPUHUMATh Ha BXOJl TEKCT BMECTE C KapTUHKOM WM ayauo, U Ha BBIXOJIE
TeHEePHPOBATh TEKCTOBBIN OTBET WM JIaXKe ToJIoc (MpHUYeM, Kak yKa3aHo, HaTypaJbHbII ToJIoC B
peanbHOM Bpemenn). To ecte Omni BCTpomiia CHHTE3 peuu — YHUKaIbHO. B onmucanuu ropopurcs,
4TO MOJENb CriocoOHa “process diverse inputs, including text, images, audio, and videos, while
generating real-time text and natural speech responses”. DTo cTaBUT HOBBIA cTaHmapt: Qwen-
Omni-7B — cpaBHuTenpbHO HebOosbmas (7 Mapa), HO OO0y4eHa Ha MYyJIbTHMOJAIBHBIX Mapax
(u300pakeHue+onucanue, BUAeo+3ByK+omucanue u T.1.). OHa orkpeita Ha HuggingFace u
GitHub.

Koneuno, mis sokanpHOTO 3amycka Omni HyxHbI ogHOBpeMeHHo GPU u aynno/Buaeo
JTaHHbIe — He TpuBUaNbHO. Ho MOXKHO moka3ath cryeHTam jaemMo (Alibaba HaBepHsKa BBUIOKUIIA
IPUMEpBL: HABUTALMs Ul HE3pSYMX C ONMCAHMEM OKpY)KAIOIIEro, WM PELenT I0 BHUAEO
MIPOJTYKTOB).

[Tomumo Omni, ectb Qwen-Audio — moaens s aynuoBorpocos (Speech LLM), u Qwen-
VL — Bu3yanpHO-TUHTBUCTHYECKast Moielb (aHaior GPT-4V). Beé ato otkpeiTo. Qwen-VL-Chat
MOJKET, HallpUMep, OTBEUaTh Ha BOIIPOCHI 10 KaPTUHKE (C BBIIAOLIEICS TOYHOCTHIO).

Jlngs  Kypca OSTH BO3MOXKHOCTH 3Hayar: Mbl HMEeM JOCTyl K IepeqoBOn
MYJIbTUMOIaTIbHOCTH Oe3riatHo. Ecnu uHbpacTpyKkTypa N03BOJISET, MOXKHO JIaTh MPAKTHUECKOE
3aJjaHue — Hampumep, 3anmyctuTh Qwen-VL Ha cepBepe, U MyCTh CTYACHTHI OTIPABISAIOT e
KapTUHKU U MOTYYaroT OTBETHL. JTO MPOJAEMOHCTPUPYET MHTETPALIMIO 3PEHUS U S3bIKA.

Taxxe mMoxHO mokazaTh Qwen-Audio: naTe GparMeHT My3bIKHU — MOJENb OMpPEISITUT
WHCTPYMEHT WUJIH JKaHp (TaK 3asBIICHO).

Koneuno, Bcé »to cnoxnee, ueM ¢ ChatGPT, Ho ecmu ectb MoTuBamusa, Qwen
IPEJOCTABIISIET HEOOXOIMMBIE MOJICIIH.

Ycnosus nocryna: Bes cepust Qwen 1.x u 2.x — open-source (Apache 2.0). Alibaba naxe
XBacTaercs, 4ro OoTkpbula Oonee 200 wmopmeneir 3a mnocinegHue roxabl. Kommepueckoe
UCIIOJIb30BaHue pazpelieHo. EnuncTBeHHoe: Alibaba mpennaraer KoMMepuecKHe YydIlleHHbIE
BEpPCHUU Yepe3 CBOM 00J1aK0, KOTOPBIE OTJIMYAIOTCS OT OTKPBITHIX O0j1ee cBexxuMH pruaamu. Ho Mbl
MOKEM OIEpPUPOBATh OTKPBITHIMM 0e3 orpaHnyeHuil. HeT mnaTHbIX MiaHOB (ecau He OpaTh
Alibaba Cloud ycnyrn).

Jlia Kypca: MpoCTO CKayMBaeM HYXHYIO Bepcuio Qwen, HUKakux perucrpauuidi. Eciu
xouercsa Alibaba Cloud API — ny>xHO uMeTh akkayHT U KapTy (Kutait He 3anpemniaeT poccusiHaMm,
TaK YTO BO3MOKHO), HO TPOIIECC MOKET OBITh CIIOKHEE, UeM UTpaThes ¢ open model.

Claude (Anthropic)

Hoctynrocts B Poccuu: Claude 2 — ¢gnarmanckas mogens komnanuu Anthropic (CLIA) —
ouIManbHO AOCTYIHA TOJIBKO B HEKOTOphIX cTpaHax (CIIA, BenukoOpuranus, u ap.). Poccun
HET B CIIMCKE pa3pelIeHHbIX — MpH MHOMBITKE 3aiiTu Ha claude.ai mosiBisieTcst cooOlieHue o
HEIOCTYMHOCTH perroHa. Takum obpazom, 6e3 VPN He oboiitrce. Kpome Toro, s perucrpanuu
Ha caiite TpeOyeTcs HoMep TenedoHa U3 MoAJIepKUBaeMbIX cTpad u noura Gmail. Poccuiickue
HOMeEpa He NpUHUMaIoTCA. TeM He MeHee, CYIIeCTBYeT HECKOIbKO O0XOHBIX MyTeH, HalpuMep
UCTIOJIb30BaHUE OOTOB-IIOCPETHUKOB, KOTOPBIE OTHPABIISIOT 3ampockl B Claude ot Bariero uMeHu
(GPTunnel u ap.). Ho B pamkax kypca Ttakue meroabl Heopuimaabasl. API Anthropics takke
OTpaHUYEH: JOCTYIl TNpPeNOCTaBisIeTCs depe3 oxkugaHue B waitlist u TpeOyeT MHOCTpaHHOMN
omatbl. Ha xoner 2024 r. HeKOTOpbIe pocCUCKUE 3HTY3HAcThl monyymin goctyn k Claude API
WCIIONIb3Ys BUpTyabHble HOMepa U VPN, HO 3TO TOBOJIBHO CII0KHO. BBIBOI: IPSIMOTO JIETaIbHOTO
Joctyna y cTyaeHToB u3 P® Her. BO3MOXHO, CTOUT OrpaHUYUTHCS TEOPETHUECKUM
paccmotpenniem Claude mmm, ecimy oueHb HY)KHO MPAKTUYECKOE — BOCIIOIH30BATHCSI TOTOBBIMH
natacetamu ¢ orBetamu Claude.
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API u dopmar: Claude mpenocraBnser API, anamornunsiit OpenAl Chat API (Mmoxens
claude-2 unu claude-instant). @opmar — CIMCOK COOOLICHMI ¢ POISIMU System, user, assistant.
Wutepec Anthropic — mozaens oOyueHa cClieZoBaTh MMCBMEHHBIM MHCTpYKUUsAM (“‘constitution”
approach), moaromy oHa naxe 0Oe3 system prompt BemeT cebs »TuunHo. Uepes APl moxHO
OTIpaBiATh Takke (aiinel — ocobenHoctp Claude 2 B TOM, YTO OH NMPUHUMAET BIIOKEHUS
(mampumep, PDF) 1 MokeT Ha HEX OTBEYaTh. DTO peann3oBaHo kak yacTh API (BeG-unTEpdeiic
MO3BOJISIET IPUKPENHTh (aiin). B ucnonb3oBanum ¢popmar ynoOHbINA: pocTo TeKCT. Ecmu Ob1 y
Hac ObLT AOCTYH, Mbl Moriu Obl uHTerpupoBath Claude Tak xe, kak ChatGPT. Ho, yuutsiBas
CJIO)KHOCTH, CKOpEe BCEro, Mbl He OyJIeM HalpsSMyl0 ¢ HUM padoTaTh, a TOJIBKO pPACCKakeM
CTYACHTaM.

Hactpoiika  renepamum:  Anthropic APl mo3Bomsier 3ajgaBath  mapameTpehl:
max_tokens to sample, temperature, top p, stop sequences u ap. To ecTb THOKOCTb IPUMEPHO
kak y OpenAl. Otiauune — “constitution”: BMecto kinaccuueckoro RLHF y Claude na6op npasu,
KOTOpPBIE OH CTapaeTcs coOIIOCTU (He ObITh TOKCUYHBIM, HE BbIIABaTh JIMUHBIE JaHHBIE U TIP.). DTO
JienaeT ero 0olee mpeackazyeMbiM B Iutane 6e3omnacHoct. Hanpumep, Claude usBecten tem, 4yTo
OXOTHEE JaeT MOAPOOHBIC MOIIArOBhIE PEIIeHUs 3aad, MEHBIIE OTKA3bIBACTCSI TOBOPUTH Ha
cinoxHble Tembl (B cpaBHeHuu ¢ ChatGPT).

KonkpetHo, temperature moxxHo perynupoBath (0T 0 g0 1), HO Jaxe Ha BBICOKHX
3HaueHusx Claude 0OBIYHO COXpaHSIET CBA3HOCTb.

Gemini (Google DeepMind)

HoctynHocTs B Poccun: Gemini — ceMelcTBO MOAeNei HoBoro mokojenus ot Google — ve
JOCTYITHO POCCHICKHMM TOJb30BaTelsiM Hanpsimyto. [locie cnusiaus Google Brain u DeepMind
npoekT Gemini anoHcupoBaim kKak orBer GPT-4. 3amyck cocrosuics B nexabpe 2023:
npezncrasiaensl Monenmu Gemini Ultra, Pro, Nano. Ognako Bard (Google Al uat), B KOTOpBIi
unterpupoBad  Gemini Pro, odunmansno nHe paboraer B P®. [laxxe B EBpome 3amyck
3agepxuBancs u3-3a GDPR, a Poccuto Google, NoOKMHYB pBIHOK, HE BKIIOYaeT B
noJ/iep>kuBaemble Jokauu. Takum obpasom, o1 51 goctyna HyxkeH VPN, akkayHt Google
(KOTOpBIH, BIIPOYEM, Y BCEX €CTh), HO U 3TOT0 MOXKET ObITh Masio — Google MOXeT 1o reolaHHbBIM
akkayHTa OyokupoBath Bard. BripoueMm, HekoTophle mosib3oBaTenu cooduany, uto yepe3 VPN
ynaBanoch nonb3oBathest Bard. Ho ecin Google yxxec T 0 u u 1, To Hukak. Yepes Google
Cloud Vertex Al Taxxke: Poccust mon cankuusimMu, npeaoctaBienue cepsucos MU 3amperieHo.
[TosTomy mpsimoro foctymna k Gemini y Hac HeT. TeM He MeHee, HEKOTOpble KOMIOHEHTH! Gemini
IPOCOYMIIMCH B OTKPBITBIA JOCTYI: Hampumep, B gespase 2024 Google BbITyCTUT MajeHbKHUE
open-source mogenu Gemma (2B u 7B) — ux HazBanmu «obnerueHHoit Bepcueir Gemini». OHu
JIOCTYITHBI MUPY, HO OHM HaMHOTO ciabee TonoBblx Gemini Ultra. B kypce, ckopee Bcero, Gemini
Oyzaet GpurypupoBaTh TOJBKO OIMHMCATENBHO.

Manus

HoctynHocte B Poccum: Manus Al — CpaBHUTENBHO HOBBIM KHTAaWCKHM IPOEKT,
MPOCITABUBIINICS BUPYCHBIM pocToM B MapTe 2025. Oto Al-accucteHT (LENOCTHBIA areHT),
KOTOPBII MO3UIIMOHUPYETCS I MoJoJeku. OcoOeHHOCTh, Manus — MOJHOCTBIO OECIUIaTHBINA U
OecrpensaTCTBeHHbIN aoctyn: He TpeOdyercst HU VPN, Hu perucrpauus. [lons3oBaTens mpocTo
3aXOJUT Ha CalT WM B npuiokeHne Manus 1 HauMHaeT oomarbes. [lockonbKy pa3paboTunk —
KUTAMCKHI cTapTall, 1 OHM HalleJIeHbl HA MaCCOBOCTh, OHU HE CTaJIM BBOAUTH Oapbepos. B Poccun
Manus noka He O4YeHb M3BECTEH, HO, MO JIaHHBIM KMTAaHCKUX MCTOYHHMKOB, OH paboTaeT uepes
riio0anbHOE BEO-TIPHIIOKEHHE (€CTh aHTIIOSI3bIYHAS Bepcus). Tak yTo TeXHUYECKH CTyeHT u3 PD
MOXET OTKpbITh Manus.im u mnonpob6oBats. (Ecnmu Bapyr caidt 3abmokupoBan PKH —
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MaJIOBEPOSATHO, OH HE MOJUTHYECKUA - Toraa yepe3 VPN). B MoOuIbHBIX MarazuHax, BO3MOXKHO,
npuiokenue HepoctynHo B RU-peruonax, Ho BeO pemaer.

API u ¢popmar B3aumoneiicteus: Manus Al — npexe Bcero 4ar-00T ¢ BeO/MOOMIBHBIM
unrepdeiicom. Ha mapt 2025 y Hero Het myOmuynoro API, xoTs pa3pabOT4MKH MJIAHUPYIOT €ro
n00aBUTh JUIst MOHeTH3auuu (cM. Huxke). [loaTomy mHTerprpoBats Manus B CBOM MPOTPaMMBI
noka Henb3 1. @opmar obmeHuss — auanor, odeHb cxoxuit ¢ ChatGPT. IlomnepxwuBarorcs
AQHITIMHCKUNA M KUTAMCKUM, Ha 3TuUX s3bIkax Manus pabGoTaer “IUIaBHO, C €CTECTBEHHBIM
JIpYKeTtoOHBIM TOHOM™. Pycckuii s3pIk Manus BOCIPUHHMMAET XYK€ — OH HE 3asBJICH Kak
LIEJIEBOM, HO MOJKET 4TO-TO IepeBecTH. BakHas ocoOeHHOCTh: Manus MO3UIUMOHUpPYETCS HE
TOJIbKO KaKk Q&A 00T, HO M KaK “yHUBEPCAJIbHBIM MTOMOITHUK, BRIMOIHSAIOMNN 3a1aun’. To ecTh
y Hero ecTb (yHKUMHU-areHThl: HAIpuUMep, I[OMOYb HAIKMCcaTh 3CCE, pPELIMTh 3ajady,
CT€HEepUpPOBaTh UJICHO.

CpaBHeHMe 110 KayecTBY U 3(pPeKTUBHOCTH

Paccmorpum miiatopMbl B pa3pe3e UEThIPEX BAXKHBIX KPHUTEPUEB: PEICBAHTHOCTH
OTBETOB, BOCIIPOU3BOAUMOCTD PE3yJIbTaTOB, KOHPUTYPUPYEMOCTh U CKOPOCTh T€HEPALIHH.

PeneBaHTHOCTH (TOYHOCTH M COOTBETCTBHE OTBETOB 3aIPOCY): OONBIIMHCTBO BEAYIIMX
LLM (ChatGPT, DeepSeek, Claude, Gemini) o0ecrie4rBarOT BEICOKYIO peJIeBaHTHOCTh, 0COOCHHO
Ha aHrMicKoM si3bike. GPT-5 or ChatGPT wacto mpu3HaeTcs 3TalOHOM TOYHOCTH, OJTHAKO Ha
pycckom s3eike  Claude wHorma gaer Gojee  ecTecTBEHHBIE  (OPMYITHPOBKH, a
cnenuanusupoBanabsie Mojgenu (GigaChat, YandexGPT) myudie crnpaBisitoTcs ¢ JTOKaJIBHBIMU
peamusmu. Hanmpumep, GigaChat Max Ha He3aBUCUMOM pyccKos3pI9HOM Juaepoopae MERA — B
yucIe muaepoB, yerynas guinb GPT-4 ycnoBHo# oTkpeiToi Bepcun. YandexGPT ontuMuszupoBan
MOJI PYCCKHE 3ampOChl M, HTErpupysich ¢ [lonckom, cHabkaeT OTBETHI aKTyaJIbHBIMU JTAHHBIMU,
noBbIIas uX 00beKTUBHOCTE. DeepSeek, 1o oT3bIBaM, BbIIaeT coaepKaTeNIbHbIE U aKaJeMUUECKU
TouHble O0TBeTHI (ero cpaBHUBaOT ¢ ChatGPT Ha paBHbIx). Manus Al B cuily opueHTaIluu Ha
IIPOCTBIE 3aMpOChl CTYJEHTOB MOXET JlaBaTh MeHee IIyOoKue, XOTs U Oosee pa3BieKaTelbHbIE
OTBETHI — T.€. PEJIEBAHTHOCTb UyTh JKEPTBYETCS paau Apykemoous. B memom, 1ist CIOXHBIX
poQeCCHOHANIBHBIX BOMPOCOB (MMpOorpaMMUpOBaHue, Hayka) Hanbosee peneBanTHbl Claude 2 u
GPT-5, 3atem DeepSeek u GigaChat Max. [{i1s1 pakTHUeCKUX BOIIPOCOB € aKTyaJIbHBIMU JAHHBIMU
— Perplexity u YandexGPT (Tak kak oHu uityT B uHTepHeTe). CTOUT OTMETHUTH, 4To Gemini Ultra
B Tectax npes3oiien GPT-4 na MHOTHX GeHUMapKax, HO 3TO CKOpPEE MEPCIIEKTUBBI — MBI HE MOKEM
HaANPSIMYIO MMOATBEPANTDH pelieBaHTHOCTH Gemini B y4eOHBIX 3a7auax U3-3a HETOCTYITHOCTH.

BocnpousBogumocts  (MOBTOPSEMOCTh  pPE3yJbTAaTOB):  MOA  OTUM  KpUTEpPHEM
M0JIpa3yMeBaeTcs, HAaCKOJIbKO OJMHAKOBBIE OTBETHI IMOJIy4alOTCS IMpPHU MOBTOPHOM 3allyCKe U
HACKOJIBKO MOBE/IEHNE MO CTa0MIIbHO C TEYEHUEM BPEMEHHU. 371eCh MPEUMYIIECTBa y open-
source mozeneit: Llama 2, Qwen, open Grok — OHM HE MEHSIOTCS, €CIIM BBl HCIIOJIB3YyETE
dbukcupoBaHHBIE Beca, M MOXHO 3a1aTh (uKcupoBaHHbIM random seed, moONy4uB
JIE€TePMUHUPOBAHHBIN OTBET. DTO UAEAIBHO JIIsl BOCTIPOU3BOAUMBIX SKCIIEPUMEHTOB: HAIpUMeED,
YTOOBl CPaBHUTH BapHaHTHI MPOMIITA, UCKIIIOUUB ciiydaiiHOCTh. KomMepueckue API (OpenAl,
Anthropic) He MO3BOJIAIOT SIBHO 3a7aBaTh seed, U OTBETHI MOTYT MEHSITHCS OT 3ampoca K 3arpocy
(mpu HenyneBoi temperature). Kpome Toro, oHM neprogndecku OOHOBIISIOT MOJICTTH: TaK, OTBETHI
ChatGPT GPT-3.5 nerom 2023 u 3umoii 2024 Moriu pa3audarbcs U3-3a CKPbITOr0 OOHOBIIEHUS
monenu. Claude 2 u Perplexity MoryT MeHsSTh KOHTEHT-CTpaTeruto (Hampumep, Anthropic
HOBBICUT CTPOTOCTh (PMIIBTPOB — HEKOTOPBIE paHee JOCTYITHbIE OTBETHI CTaHYT HEeAOCTyIHbI). C
ATOM TOYKH 3peHHus, camast BocriponsBoanMas — Llama 2 (okanbHo, ¢ seed=0 Bcerjja OJuH OTBET),
3areM Qwen (To ke ycnoBue). GigaChat u YandexGPT meHstoTCst pexe — y HUX KPYITHbIE PeTU3bI

45



(GigaChat 1.0 — 2.0), HO BHYTpH BEpCHHU OTBETHI J0cTaTO4YHO cTabmibHBL. Y GigaChat API mpu
temperature=0 MO>XHO IOJIyYUTb IOYTH JETEPMUHUPOBAHHBIM CTWIb (HO BCE K€ MEJKHUE
BapbUpoBaHus MyHKTyauu Bo3MokHbI). ChatGPT GPT-4 API npu temperature=0 00bI9HO TOXE
naer mnoBropseMblii  otBer — OpenAl 3asgBaser, urto temperature=0 genaeT BBIBOJ
JETEPMUHUPOBAHHBIM, XOTSl HAa OYEHb JJIMHHBIX TEKCTaX BO3MOXHBI HE3HAUUTEIbHBIC OTIMYNS.
Manus Al, HanpoTuB, HE rapaHTUPYET MOBTOPSAEMOCTb: OH HACTPOEH HAa KPEATUBHOCTh, U JBA
3aIrycKa MOTYT 1aTh Pa3HbIE IIYTKHU MK (POPMYITUPOBKH. B uTore, Ui nccien0BaTeNIbcKux padboT,
TPeOYIOLINX CTPOTOi MOBTOPSIEMOCTH, JIyUIlle UCIIOIB30BaTh JIOKanbHbIe Mosenu (Llama, Qwen)
wi ChatGPT/Claude ¢ temp=0 u ¢uxcupoBanusiMu Bepcusimu APL. Jlns cTyaeHToB, Korna
Ba)XHO, YTOOBI MPUMEP U3 METOIUYKU T€HEPHPOBAT TOT KE PE3yJIbTaT y BCEX — OISATH e, JIU00
JIOKaJIbHAsE MOJIeNb, 100 npenoctaBuTh cHAammoT ChatGPT (OpenAl mo3BosisieT yka3aTh BEpCHIO
MOJICIIH TI0 JaTe).

Kondurypupyemocts (BO3MOXKHOCTb HACTPOMKM M KacTOMM3alMM): 10X 3TUM
HOJpa3yMeBaeTcsl KaK HU3KOYPOBHEBOE YIpPABICHHME IapaMeTpaMu TIeHepaluu, TaKk |
BBICOKOYPOBHEBOE — J1000yUYeHHE, MOAKIIOUCHHE HHCTPYMEHTOB. 3/€Ch JIUAEPhl — Open-source:
Llama 2 MOXHO T0OOYYHTh Ha CBOHMX JAaHHBIX, HU3MEHHUTH apXUTEKTYpy, JOOABUTH MOJIYIH IS
M300pakeHus — IoJiHast cB00oMa. Qwen TakyKe OTKPBITA JUIsl TOHKOHM HacTpolkw, u Alibaba maxe
cHaOauima e€ mpuMepaMu J000yUYeHHS O] AUAIOTH, TOJ ayAHOBXO/, MO/ JJTMHHBIA KOHTEKCT.
Grok-1 (omeH) TOXE€ MOXXHO TII€PETIOATOTOBUTH, XOTSI OH Yyke ycrapen. Cpemu 3aKpbITBIX
wiatdopm Hambonee rudkast — OpenAl: ux API maer MHOTO TapamMeTpoB, IUTIOC TOAJICPIKUBACT
¢ynkuum (function calling), a ¢ 2023 r. — u fine-tuning onpeaenennbix moaeneii (GPT-3.5 moxHO
N000yYNTh TOJ KOHKPETHBIH CTHIIB). Anthropic moka He mpeanaraet maOnuK-(hpanHTIOHA, HO
Claude MOXHO “KacTOMHU3UPOBATH OOJBINON cuCTeMHOM HHCTpyKIMer (Constitution BimTa, HO
BBl MOKETe JI00ABUTH CBOM ITpaBmiia B System, u oH ux y4ret). Google Vertex (Gemini) BeposiTHO
no3BoyiT fine-tune momenwm mox 3amadun — PalM 2 yxke takoe umenoch (Adapter tuning).
Poccuiickue — GigaChat u YandexGPT — yactuuno koHpurypupyemsl: y COepa HET OTKPBITHIX
BECOB, HO OHM JAlOT HMHCTPYMEHTHI i oOyueHHMs cBoux OoToB Ha Oa3e GigaChat (uepe3
SberCloud, ucnone3ys Texuuky RAG wunum mpussisku nanHHbIX). Sxgekc Cloud o6wsBun Al
Assistant API — 310, mo cytu, miatdopma, I7ie MOXHO HAaCTPOUTh CBOEro yaT-0oTa, 00y4HB
YandexGPT Ha 1OMEHHBIX JaHHBIX (HallpuMep, Ha 3HaHUAX KomnaHuu). To ecth fine-tune kak
ycayra. ITostoMy mpenonaBaTenb MOXKET OOpaTHUTbCS K OTEYECTBEHHBIM IaTdopmam Juis
KaCTOMHBIX Ke€HCOB — BO3MOXXHO, IOJl oOpa3oBaTenbHble HyX bl SHaexkc mnu COep BbIIEIAT
noctyn K Takoit HacTpoiike. ChatGPT wactuuno koHdurypupyercs “CucteMHbIM coOOIIeHHEM”
— 3TO MOBEPXHOCTHO, HO BCE€ ke BiauseT. Manus Al HanMeHee rMOOK: y HEro (pUKCUPOBAHHBIHI
“MOJHBIN” TOH, U BO3MOXKHOCTEH MOACTPOUTH IMOJ CEPhE3HBIM CTHIIb HET (3TO €ro QuIlka u
orpanuuenue). [lepplexity Toxe NpakTHUYECKH HE HACTPOUTD — OH CHEIMAIbHO “‘UeCTHBINA OTBET C
ccbulkamMu”, Oe3 BapuatuBHOCTH. BoeiBonm: open LLM >> API kpymusix LLM >> 3akpbiTble
ACCHCTEHTHI TI0 CTENCeHH BO3MOXKHOCTH KOHGUrypamnuu. /s Kypca, rie MOKeT MOHaI00uThCs
HACTPOUTH MOJIENb TOJT 33/1a4H CTYACHTOB (HampuMep, TOBOPUTH BCET/Ia MOMIArOBO WIIH OTBEYATh
TONBKO TUTaTamMu) — Jydme Bcero moaxoasT OpenAl/Anthropic APl (MmoxHO 3amaBath
napaMmeTpbl U IpuMepbl) uin coocTBeHHas Llama.

CkopocTb 0TBeTa: OBICTPOCHCTBUE 3aBUCUT OT MOIIIHOCTH HHPPACTPYKTYPHI U Pa3MEpPOB
Mojeneil. 31ech 00auHble CepBUCHI OOBIYHO BBIMTPBIBAIOT, HO €CTh HI0aHChl. Camble ObICTpbIe
OTKJIUKA — Y MoJieNiel, ONTUMHM3UPOBAHHBIX s peanbHoro BpemeHu: ChatGPT-3.5 Turbo
OTBEYAET MPAKTUYECKU MTHOBEHHO Ha KOpoTkHe 3anpockl, YandexGPT ObIcTpblil pexXxuM BhIIaeT
KOPOTKHE OTBETHI 3 JIOJIU CEKYH/IbI (BaXKHO JUIsi TOMCKOBBIX 0TBEeTOB). GigaChat Lite crienmanbHO
CIENIaH JUIsl CKOPOCTH — XKEPTBYsI TTyOnHOUN paccyxaeHus. Manus Al Toxke oTMeTHIIN 3a OYeHb
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mycTpelii uHTEpdEiic 6e3 3amepxkek (BO3MOXKHO, OH HCIOIB3YET OTHOCHUTEIHHO HEOOJBIIYIO
MOJIeJb, YTOOBI IepKaTh cKopocTh). Claude 2 Ha KOPOTKUX 3ampocax TakKe JOCTATOYHO OBICTD,
HO NpH JUTHHHOM oTBeTe (0cobeHHOo ¢ 100k KOHTEKCTOM) OH MOKET TeHEPUPOBATH CPABHUTEIHHO
menenHo (Ho Bcé emie Obictpee GPT-4). GPT-4 cnaBuTcs HEKOTOPOH MENIMTEIBHOCTHIO: OH
reHepupyer otBer 3ametHo MmemneHHee GPT-3.5, ocobenno B uar-unTepdeiice (OpenAl
HAaMEPEHHO CACPKUBAET CKOPOCTh MO cooOpaxeHusMm Harpysku). B DeepSeek cpaBHenue: on
“orBevaet uyTh goisbuie” ChatGPT, Ho npu 3ToM “4yTh yMHEe” — TO €cTh HeOOoJIbIIas 3a/1epiKKa
ectb. Beposatno, DeepSeek-Chat (V3) 6mmxe no ckopoctu k GPT-4 (Heckonbko CeKyHA Ha
CJIOKHBIN 0TBeT). Perplexity MoxkeT MMeTh 3a7epiKKy M3-3a BEO-1IOMCKA: OH cHavaia uiiet (~1-2
CEK), IOTOM I'eHepUpPYeT OTBET (elI€ napy CEKyH[), TaK YTO CYMMAapHO MHOTAa MEJJICHHEE MTPOCTO
LLM. Grok — mo ot3biBam, Bepcust Grok-4 orBeuana nmoBoisHO ObICTpo. Gemini Nano (Ha Pixel)
— YJIbTpa-OBICTPBIA, HO OH OTPAHMYCH IO pa3Mepy MOJeH (I MPOCTHIX 3ampocoB). Gemini
Ultra, Hao6opot, BepositHo MmemeHHee GPT-4, Benp on emé Oonbine — HO Google Moxker
napajuieuTh BblAady 3a c4ér MoE. Summing up: ayis KOPOTKMX BOIPOCOB CaMBbIM OBICTPHIM
oynet ChatGPT-3.5 unu nro6oi “Instant” (Claude Instant, GigaChat Lite) — oTBeTbl mpUx0IAT 32
<1 cexynnpl. [{ist Gonbuinx TekcToB ObicTpee crpanisercs Claude — oH MOXKET BbLAATH TTMHHOE
npojonkeHne oueHb d(dextuBHO, omnepexas GPT-4 (koropblii uacTo oOrpaHuueH IO
TOKeH/MUHYTY). Llama 2 nokanpHas CKOpocTh 3aBUCHT OT kene3a — Ha Xxopoiiem GPU 70B moxer
BbI1aBaTh ~10 TokeHOB/cek, uTo mpuemiieMo, Ho GPT-3.5 Ha cepBepe moxet ~30 tok/sec.

In the classroom context, CKOpPOCTh BIHAET HA MHTEPAKTUBHOCTh: HA MPE3CHTAINH Tyl
nokasate Mojaenu ¢ ObicTpeiM OoTKIUMKOM (ChatGPT-3.5, GigaChat), uroOsl He knmath. s
JUTMTENIbHBIX 3a7a4 (Ha ¢oHe, ¢ aHamu3oM Oosbimmx ganHbeix) — Claude ¢ ero 100k koHTEKCTOM:
XOTb U HE MOJTHUEHOCHO, HO OH OJIMH U3 HEMHOTUX, KTO BOOOI1IE ClipaBUTCA 0€3 pa30MBKH JAHHBIX.

Pexomengannu no Bei0opy miaatgopm 1Jis 3aaHUi

Hcxonsd wu3 NpPOBEAEHHOIO aHaIW3a, MOXHO JaTh CIEAYIONIME PEKOMEHJAlUu 110
ucnonpzoBanuio LLM-natdopm B yuebHOM mpouecce Kypca «[IpoMnT-uHXKUHUPUHT B TPOQd.
JESITETbHOCTI:

Jlns 6a30BbIX 3a7aHUi (OCBOGHUE MPOMIT-TEXHUK, WHIUBUAYaAJIbHbIE HKCIEPUMEHTHI):
PEKOMEH/IyeTCs MCHOJIb30BaTh JOCTYIHBIE M PYCCKOS3bIUHBIE MOJENU, YTOOBI CTYACHTHI He
TpaTUJIM BpeMs Ha 00xo.1 61okupoBok. OntuManbsHelid BeiOop — GigaChat (BeG-Bepcust uimu 001),
a Taoke YandexGPT (uepe3 Anucy uim ya.ru 4at). OTH MOJIEIH CBOOOAHO OHUMAIOT BOIIPOCHI
Ha PYCCKOM, Jal0T JIOCTaTOYHO KaueCTBEHHBIE OTBETHI U MPOCTHI B HMcmoib3oBaHuu. GigaChat
NOJOWUJET /ISl TBOPUECKUX 3a/ad (HamucaTh pacckas, COCTABUTh MHUCHBMO) U JUI TEXHUYECKHX
BONpocoB Ha pycckoM. YandexGPT xopoiio npuMeHsTs Ui 3alaHui, TpeOYIOIUX aKTyalbHOU
UHGOPMALIUK WM HMHTETpAallUU C MOUCKOM (Hampumep: «chopMyIHpyd OTBET Ha BONPOC IO
HEJaBHO BhIIIeAIIEH cTathe» — Snaekc HanaeT U orBeTuT). ChatGPT (GPT-3.5) Takxke mMoxer
ObITh Hcmosib30BaH (depe3 VPN) 11s 6a30BBIX yrnpakHEHU, 0COOEHHO eCIi Hy>KHa aHTJIUiCcKas
MPAKTHKA, HO €ro OJIOKUPOBKA YCIIOXKHSIET JOCTYI — MUMEET CMBICI JTMOO MOATOTOBUTH OOIIMI
aKKayHT JJid KJjlacca, JM00 OrpaHMYUThCS JAeMOHCTpalnuel npenoaasareneM. Manus Al MoxxHO
MPUBJIEKATh KaK JOMOJHUTEIbHBIA MHCTPYMEHT: HalpUMep, 1aTh CTYJE€HTaM CPaBHUTH OTBETHI
Manus u GigaChat Ha mpocTbie BOIIPOCHI, YTOOBI OHU TOTPEHUPOBAIIMCH AHAITU3UPOBATH PA3IUUUS
TOHAJIBHOCTH M NOJHOTHI. O1Hako Manus He JOKEeH 3aMEHUTh OCHOBHBIE TUIaT()OPMBI, TaK Kak
€ro KauecTBO Ha PYCCKOM HMKE€ U HET rapaHTUil yCTOWYUBOCTU PabOTHI (MEPUOANYECKH MOKET
TpebOBaTh KPEAUTHI).

I[J'ISI CpPaBHHUTCIIbHBIX 3aJJaHui (CpaBHCHI/Ie OTBCTOB PA3HBIX MOHCHCﬁ, OIICHKa KadycCTBa
HpOMHTOB)Z HCO6XOI[I/IMO 3aJIeliCTBOBATh HECKOJIBKO I'IJ'IaT(I)OpM Pa3HbIX THIIOB. PGKOMGHI[yCTCSI
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BKITIOYHTH XOTs OBl OJHY OTKPBITO-3aKpPBHITYI0 Tapy 3amaJHbIX MOJEJIed W OIHY Tapy
POCCUHCKHUX/KUTAUCKUX:

ChatGPT (GPT-4) vs Claude 2: eciu ectb BO3MOXKHOCTH (y TipenoaaBares uepe3 Poe wiu
VPN), cTOoUT moKa3arh pa3HUIly MEKIY STUMHU IBYMsI TIEPEAOBBIMU aHTIIOSI3bIYHBIMHA MOJICIISIMU.
Hanpumep, naTh UM CIOXKHBIM BONPOC MO aHalW3y TEKCTa — CTYyAEHThl yBUAAT, uto GPT-4
OTBETUT OoJiee CTPYKTypupoBaHHO, a Claude 106aBUT “4eIOBEYHOCTH M MOXKET Y4YeCTh OOJIbIIe
koHTekcTa (Claude nepxkut 100k xonTekcra, GPT-4 Tompko 8k). Takoe cpaBHEHHE MOXKHO
MPOBECTU JIEMOHCTPAIIMOHHO (IperojaBaTesb IOKa3blBae€T 3apaHee IOJyYeHHbIE OTBETHI,
MMOCKOJIBKY CTYJICHTHI camu He poctydarcs 1o Claude).

DeepSeek vs ChatGPT: o6a mo3WIHOHUPYIOTCS KaK YHHBEPCAIBHBIE TTOMOIIHHUKHU, HO
DeepSeek moxeT uyTh dydine 3HATh KUTANCKUI/a3MaTCKUNA KOHTEKCT W BBIJACT CCBUIKH Ha
KUTaliCKue UCTOYHWKHU. 3amanue: cpaBHuTh, Kak ChatGPT u DeepSeek orBeuarorT Ha Bompoc,
TpeOYIONMil 3HAHMS, CKaXXeM, KHUTAWCKOH HCTOpUHU (MM MPOCTO (PaKTOJIOTHUYECKHI BOIPOC).
Oxmunaemo, DeepSeek mact He Xyke OTBET, @ BOBMOXKHO W 0oJiee MOJPOOHBIA — 3TO TOKAXKET
CTyAEHTaM, 4TO He Bce orpanmunBaercs OpenAl, ectb cunmbHble KOHKYpeHTHI. DeepSeek Takke
MOkHO cpaBHUTH ¢ GigaChat: B Habr otmeuanock, uro ChatGPT u DeepSeek nyume GigaChat
110 Ka4ecTBY OTBETOB. [IycTh CTyIeHThI yOeasITCS: HanpruMep, BOIIPOC MO PU3UKE UM MaTEMATHKE
— cpaBHUTH 0TBeTHI GigaChat Pro m DeepSeek-R 1. BepositHo, DeepSeek BricTpouT 6osee uéTkyro
noruky pemenus, a GigaChat MOXeT 4yThb YOPOCTHTb. OJTO TOJABEAET K JAUCKYCCHUU O
HEO0OXOJUMOCTH JIOKAIBHBIX 10Pa0OTOK.

GigaChat vs YandexGPT: npeaioxxutb 4ucTo pyccKos3bIYHbIE MOAEIN Ha OJMH BOIIPOC.
Hanpumep, 3agate oboum: “OO0bsicnu mapagokc kota llpéauHrepa mpocTbiMU ciOBaMu’.
Oxmumaercsi, uto o0a crpaBsTcs, HO 1Mo cTio Oyaer pasnmune: GigaChat (oco6enHo Max) mact
0oJiee CTpOTuii, HAYYHO BBIICPXKAHHBIN OTBET, a SIHJEKC MOKET HaMKucaTh MPOIIE, C )KUTCUCKUM
npuMmepoMm (ucxons u3 mnpaktuku Alice). OOcyauTh, Kakol MOAXOA Jydlle JUIsl IeJIeBOM
ayJIuTOPUH.

Llama 2 vs ChatGPT-3.5: eciiu ecTh TeXHHYECKasi BO3MOXXHOCTb, MOJKHO CTYJICHTaM J1aTh
nopabortate ¢ jokaiabHOM Llama 2 (mampumep, uepes unrepdeiic HuggingFace mnmu Colab).
3agaHue: MpuIyMaTh IPOMIT U oay4duTh oTBeT oT Llama 2-13B u ot ChatGPT. CpaBHuts, rae
oTBeThl ToyHee. Ckopee Bcero, Ha CIOXHBIX Bompocax Llama 2 moxer ommOaTbCst WM 1aBaTh
0oJiee KpaTKUi OTBET — CTYZIEHThI YBUJAT Pa3HUILYy MEX Ay MoJienbto ¢ 13 muipa napametpoB u 175
mipa (GPT-3.5). Oto noguepkHet BaxkHocTh Macitaba 1 RLHF.

Manus vs Perplexity: mo0onbITHOE cpaBHEHHE — 00a OPHUEHTHPOBAHBI Ha MIMPOKYIO
ayuTopuio, HO Manus oTBeuaeT 6e3 MCTOYHMKOB, a Perplexity — crporo ¢ daxkramu. MoxHO
3a/1aTh OTKPBITHIA Boripoc (Hampumep, “Ilouemy Hebo romy6oe?”’). Manus, BEpOSTHO, BBIIACT
MOMYJISIPHO-HAy4YHOE OOBSCHEHUE C IIyTJIMBBIM TOHOM, a Perplexity — xopoTkuii akTuueckuit
OTBET C CChUIKaMu Ha y4eOHuK. OOCyauTh, Ie Jierye BOCIPUHUMATh — “CyXOW”~ MpaBUIIbHBIN
OTBET WM JpYyKelroOHOe TmosicHeHHe. Tak CTylneHThl NOWMYT, Kak pas3Hble 3aJayu
(pa3BiekarenabHBINA OOT VS CIIpaBOYHAsl CUCTEMA) JUKTYIOT CTUJIb.

OTH CpaBHUTEJIbHBIC YNPAXHEHHUsSI MOMOTYT BHIPa0OTaTh KPUTUYECKOE OTHOLICHHE K
orBetaM MM W HaBBIKM OLEHKH KadecTBa: PENCBAHTHOCTH, IIOJHOTHI, CTWIISA. [JaBHOE —
o0ecreunTh, YTOOBI CTY/ACHTBI UMEIH XOTs Obl OTpaHUYEHHBIH JOCTYI K YIOMSHYTBHIM Mapam
(xpome Claude/GPT-4, TyT MOXHO 00OUTUCH Pa30OPOM rOTOBBIX TPUMEPOB).

48



Jlnst MyJapTUMOJQIBHBIX 3afaHuil (paboTa ¢ HM300paKECHUSIMH, ayAHO, CIOXHBIMH
JaHHBIMHK): Jy4lle WCIONb30BaTh IUIAT(GOPMBI, CHEIHUAIBHO MOIICPKUBAIONINE TaKue
Bo3MOkHOCTH. OntuManbHbii BeIOOp: ChatGPT Plus (GPT-4 Vision) u GigaChat Vision.

3amanus ¢ M300paKEHUSMU: HAMPUMEP, NaTh CTYIACHTaM KapTHHKY C JUarpaMMou U
MONPOCUTH Mojienu ee nmpoaHanu3upoBaTh. ChatGPT Plus cocoGen “nocMoTpeTs” n300pakeHne
(B yaTe MOXHO 3arpy3uThb) M Hamucatb BbIBojbl. (GigaChat Pro mo3BoiisieT NpUKPENUTH
wuttoctpanuio yepe3 APl win Be6 — oH ompenenuT, yTo Ha Hel, U Jae pacro3HaeT TEeKCT Ha
kaptuake. CTyneHThl MoryT cpaBHUTH: GPT-4Vision omwmmier m300pakeHHe HA aHTIUHCKOM
JOBOJIBHO 1oipo0HO0; GigaChat — Ha pyccKOM U, BO3MOXKHO, yACJIUT BHUMaHUE criennduke (Kak
B IIPUMEPE CO CTHJIEM OJICK 1bl). ECii HY)KHO TOJIBKO ONUCaTh KapTHHKY, MOKHO B YandexGPT
MOJIKJIIOUUTH — MpaBja, IpIMOro yHKIMOHaIa HET, HO MOXKHO Bocnoib3oBaThes ux CV API (310
ycnoxHuT). bonee nerkmii myts — Perplexity ¢ DALL-E3: moxno mompocuts Perplexity
CreHepUpoBaTh U300pakeHUe MO 3aMpocy WM NMPOAHATU3UPOBATh (HET, aHau3 He yMmeeT). Bee
xe, ChatGPT u GigaChat — o0CHOBHbIE HHCTPYMEHTHI.

3amanus ¢ aynuo: 31ech Beioop Menbie. ChatGPT (B npuinokeHnn) ymeeT BOCIPUHUMATh
rOJIOC — MOKHO Ha 3aHATHM T'OJIOCOM 3aJaTh BOIIPOC M MOKAa3aTh CTyJAeHTaM oTBeT. Ho mywmre
CKOHIIEHTPUPOBAThCSI Ha TEKCTe. ECIM O4eHb HYXHO — MOXKHO IMOKa3ath jaeMo Qwen-Audio:
HaIpuMep, MPOUrpaTh KyCOueK MY3bIKH U paccKas3aTb, YTO MOJENb (110 JTOKYMEHTALUN) MOXKET
pacnio3HaTh. HOo BXXKHBYIO 3TO CIOKHO OopraHu3oBath. [Iporie — SIHAeKc: ero mepeBOAYMK WU
Opay3ep yke yMeeT CyMMHUPOBATh BU/I€0. MOXXHO B35Th HEOOJBIIIOE BUACO JIEKIUH (2-3 MUHYTHI)
U [10Ka3aTh, Kak SIHaekc Opay3ep (¢ BiaroueHHbIM M) BbIIaeT KpaTKoe pe3toMe Ha PyCCKOM. DTO
IPOIEMOHCTPUPYET MPAKTHUECKYIO MYJIbTUMOJAILHOCTS (a 3a Hel cTouT YandexGPT).

KomOunupoBannsle 3aianus: Hanpumep, “3arpyzute PDF-daiin crateu u moxydmre ot
MOJICII €€ KPaTKUi 0030p + CreHepUupyiTe WLTIOCTPALMIO K HEM . DTO MOXKHO CeiaTh CBA3KOU
Perplexity (ananusz PDF) u ChatGPT (renepauust pucynka) unu DeepSeek (ananus daitnos u
reHeparus u3oopaxenuii). OqHaKko, W3-3a OTPaHUYCHUH JOCTyINa, BO3MOXKHO Jydllle HE JaBaTh
CJIMIIKOM CJIOKHBIX 33/IaHUH CTy/IEHTaM, a MOKa3aTh B JEKIIMOHHOM (opmare.

Pexomenyercs xoTs ObI MoKazaTh Ha mpoektope paboty GPT-4 Vision — kak oH oTBe4aeT
Ha HAapHCOBaHHYIO 3aJjauyy M3 MaTeMaTUKU WiM oObsicHseT (otorpaduro. Taxxe n GigaChat
Vision: MO>XKHO OTKPBITh UX BeO-uHTEep(eiic, 3arpy3uTh KapTUHKY (HallpuMep, CTPAaHUILy TEKCTa,
KaK B IIpecc-peln3e) U MOIYyYUTh BBIBOJ. Takue JIeMOHCTPAllMd BJOXHOBJISIIOT M MOKa3bIBAIOT
akTyanbHbIl ypoBeHb Al Eciu uHppacTpykTypa B Kiacce IO3BOJISET, HEKOTOpbIE
MYJbTUMO/JAJbHBIE AKTUBHOCTH MOXHO CJeJlaTh WHTEPAKTUBHO (CTYIEHTHl Npeaararr
KapTUHKY — MOJIeNIb OTBe4aeT). TOJNbKO HYXHO 3apaHee 00ecleduTh HeoOXOJIUMbIE JOCTYIIbI
(ChatGPT Plus y npenonaBarens, GigaChat Vision noctyn uepes sber.ru).

[Ipu BEIMOMTHEHNH TAOOPATOPHBIX PadOT:

Jlnist SKCTIIEpUMEHTOB ¢ TlapaMeTpaMy TeHepauuu (temperature, AJIMHA U T.I.) HarjsiHee
UCIOJIb30BaTh OTKpbIThIe Mozenu (Llama 2, nu6o noctynusie yepe3 API). MoxXHO MpeaioXuTh
cryaeHtaM Hebonbmoi ckpunt B Google Colab, rae BbzoB Llama 2 nemaercst ¢ pa3HbIMU
HACTPOMKaMHU, U OHM HAONIONAIOT Pa3HUIy B CTWJE. DTO JIydlle, YeM NbITaTbcd “Ha ria3z” B
ChatGPT ynoButs usmenenus, seap ChatGPT Ul He naet npssMoro KOHTpOJIS.

Ecnm nmaGoparopHas moapazyMeBaeT CO3/IaHHE CBOETO 4aT-00Ta, TO B Ka4eCTBE OKEHIa
st Hero yao0HO B3sATh 00 OpenAl API (ecnmu By3 roToB OIIaTUTh HEMHOTO TOKEHOB U
HactpoeH VPN/proxy), mu6o Sber GigaChat API (st pycckosi3praHOr0 60Ta, M HET BOIPOCOB C
OTUTaTOM, HAJI0 TOJIBKO 3aperucTpupoBaTh pazpadborunka). YandexGPT API toxe Bo3MokeH, HO
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mporeaypa A0cTyna MoxeT ObITh cioxkHee. OpenAl API xoporio 10KyMEHTHPOBaH M CTYICHTHI
osicTpee paszbepyrcsa. GigaChat APl — mpeumymiecTBO B JIOKQTHHOM SI3BIKE W OTCYTCTBUU
caHkIL.mperpaa. B wutore, B KypCOBBIX MHUHH-TIPOEKTaX, TIJ€ BaKHA HHTETpalusi, MOXHO
OPUEHTHPOBATHCS HA 3TU BAPUAHTHI.

VY4eOHble TpUMEphl U KOpIyca: IpU IUIAHUPOBAHUM MPUMEPOB CTOUT BKIIOYATh JaHHBIC
pasHBIX SI3BIKOB W O0siacTeil, 4TOOBl MOAYEPKHYTh CHJIbHBIE U ClIa0bleé CTOPOHBI MO/IENEH.
Hampumep, HeOousbmiol kedic Ha KuTaiickoM s3bike: crnpocuTh DeepSeek mmm ChatGPT o
KuTaickoil moroBopke — DeepSeek moker orBeTuTh Jsyuine. Mim Kox-ipumep: MOMPOCHUTH
ChatGPT u GigaChat nanucatb ¢pyHkuuto Ha Python — cpaBauTh (0061aHO0 ChatGPT numer 6onee
ONTUMU3UPOBAHO). DTUYECKUIT KEeHC: MOMPOCUTH Pa3HbIE MOJIEIH CTEHEPUPOBATh MOTEHIIUAIBHO
HEXeNNaTeNbHBI OTBET (BEXKIMBO CHOPMYIMpPOBATH MPOBOKANNIO) — yBUAeTh, kKak ChatGPT
otkaxer, Claude oTkaxkeT Goyiee SMIMAaTUYHO, a, ckaxkeM, Manus uiau Llama MoryT nomnsiTaThest
OTBETUTb. JTO IEMOHCTPUPYET BCTPOCHHBIE MPaBUIIAa U OTBETCTBEHHOCTh Pa3padOTUMKOB.

Hacrpoiika aBTOTECTOB M BU3yaJIM3allUsl pe3y1bTaTOB

ABTOMATHYECKOE TECTUPOBAHHE CTYACHYECKUX paboOT — KIIIOYEBOW  AJIEMEHT
uHppacTpyKkTypsl Kypca. KoppekTHas HacTpolika aBTOTECTOB M yAOOHOE MPEACTaBICHUE HX
pe3yJIbTaTOB MO3BOJISIOT CTYJAEHTAM IMOIy4aTh OBICTPYIO OOPATHYIO CBA3b, a MPEMOJABATEII0 —
OTEepaTUBHO KOHTPOJMPOBATH yCIIEBAEMOCTh. Huxke mpHBeleHbl PEKOMEHJIAIMHU 110 HACTPOIKe
ABTOTECTUPOBAHUS U OPTaHU3AIMH BBIBOJIA PE3YIHTATOB:

Pazpabotka aBtoTecTtoB. IIpemomaBatens (Wim pa3pabOTUMKH Kypca) pa3padaThiBacT
Ha0Op TECTOBBIX CIICHAPUEB TSI KAXKIOH JJa00paTOPHOU pabOThI MU 3aJaHMsI. DTH TECThI MOTYT
NPOBEPATh pa3HbIe AaCHEKThI: MPABMIIBHOCTH OTBETOB HEWPOCETH Ha 3aJaHHBIC IPOMIITHI,
KOPPEKTHOCTh Pa0OTHI HAITMCAHHOTO CTYIEHTOM KOJIa, COOTBETCTBHE (hopMmary BbIiBoa U p. [Ipu
CO3JIaHUH aBTOTECTOB CIIEMYET CTPEMHUTHCS K MaKCHMAaJbHOW aBTOMATH3alM{ OLEHKUA — YTOOBI
MUHHMH3HPOBATH PYUYHYIO TPOBEpKy. Hanpumep, ecim 3a1anue — HarmucaTh HabOp MPOMITTOB IO/
OTpeNIeIeHHYI0 3ajady, aBTOTECT MOXKET aBTOMATHYECKHM OTIPaBUTh 3TU NpoMnTel B API
BbIOpaHHOW LLM M mpoaHalu3upoBaTh XapakTep OTBeTa (MOMCK KJIIOUEBBIX CIIOB, (POPMATOB).
Ecnu 3aganne — Hanmucath CKpUIT, TO aBTOTECTHI 3aIlyCKAIOT 3TOT CKPUIIT HA TECTOBBIX JaHHBIX.
BaxxHo: aBTOTECTHI JOKHBI OBITH YCTOWYMBBI K BAPMATUBHOCTH OTBETOB Helpocereld. To ecTs,
BMECTO TOYHOI'O CpaBHEHMs TEKCTa OTBETa Jyyllle MPOBEPSATh Ha COJIEpKaHUE HEKOTOPBIX
KJIIOYEBbIX (hpa3, JUIMHY OTBETa, OTCYTCTBHE HEIOIYCTHMBIX JIEMEHTOB U T.1I., TMOO 33/1aBaTh
bukcupoBanHbIii seed/TemnepaTypy=0 U1 JeTepMUHU3MA.

Nurerpamus ¢ Cl. B ¢aiine ".gitlab-ci.yml" nactpauBaercs job (Hampumep, ‘run_tests’),
KOTOpBIH 3amyckaeT aBToTecThl. [y Python-nipoekta 3To MOXET ObITh: YCTaHOBKA 3aBUCUMOCTEN
('pip install -r requirements.txt’), 3arem 3amyck pytest --maxfail=1 --disable-warnings -q" (B
TUXOM pEeXHUME) WIN JpYyroro Tect-paHHepa. [lo 3aBepiieHMM TECTOB HEOOXOIMMO COXPAaHUTH
pe3yibTaThl. Pekomenayercst BEIBOAUTH OT4eThl B ¢dopmare JUnit XML — MHOrme TeCTOBBIE
bpeliMBOpKH YMEIOT TreHepupoBaTh Takod ain (Hanpumep, pytest c¢ d¢umarom -
junitxml=report.xml’). GitLab CI HacTpoeH Tak, 4To0bl 3TOT (paiin cuutancs apredakrom job u
IoMevasicsd Kak TECTOBBIM OTUET. OTO MO3BOJUT IMPOCMATPUBATH CBOJKY TECTOB MpPSMO B
untepdeiice GitLab (urcno ynaBumx/mpoiieHHbIX TECT-KEHCOB).

HTML-otuersl. [lns Oosiee HarisAHON  BU3yalM3alludl  pe3yJibTaTOB  MOYKHO
nonoaHuTeasHo GpopmupoBath HTML-otuer. Hanmpumep, ucnonb3oBaTh 6M0m1oTeKy pytest-html
win Allure Report s reHepanuu KpacMBOTO OT4YeTa C JeTanu3aliedl Mo KaKIoMy TecTy
(BKJIrOYAst JIOTH, CKPUHILIOTHI U TIp., €ClIi HykHO). [Iporiecc MokeT ObITh TaKUM: MOCJIE MPOTroHa
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TecToB (stage test) 3amyckaTh OTHAENBHBIN stage (Hampumep, report), KOTOPBIM coOupaet
pe3ynbTaThl. ECITU TECTHI BHIMOIHSINCH MAPAIIIEIBHO B HECKOIBKUX jOb, MOXKHO CKJICHTh OTYETHI
U3 Kax10ro (00beAMHNUTH HeCKOJIbKO XML B ouH uinu Bocrionb3oBaThes GyHKusiMu Allure st
arperupoBanusi). [lomydennsriii HTML-daiin (umu manky co craTudeckumu (paitiamMu oTdera)
nobaBnsieTcs kak apredakt coopku. B Hactpoiikax GitLab CI MoxHO yka3aTs, 4TOOBI apTeaKThI
stage report He ynmamsuuch cpasy (wim myOnmkoBanmuck udepe3 GitLab Pages). Hampuwmep,
HEKOTOpbIC KOMIIAaHUH pa3MeEIIaroT UTOroBbie oTueThl Ha GitLab Pages mis ynoOGHOro mocryma,
OJTHAKO B Y4EOHBIX LIEIAX JAOCTaTOuHO XpaHeHHs apredakra BHyTpu GitLab. CTyaeHT cMoxer
ckauath HTML-otuer u3 crpanuns! pipeline (pasmen Job Artifacts), OTKpbITH JIOKaJbHO B
Opay3epe U IPOCMOTPETh MOAPOOHOCTH: KaKHUEe TECThI MPOUICHBI, KAKHE yIalld, KAaKUe OLITUOKU
BO3HUKIIH.

Jlnst mpocThIX ciydaeB MokHO obortuch m 6e3 HTML: GitLab otoOpaxkaer 6a30Byr0
CTAaTUCTUKY TECTOB M JIOT KOHCOJIM, B KOTOPOM BUAHBI cooOIIeHus assertion failed” u T.mm. Tem He
MEHEee, METOJUYECKH DPEKOMEHIYETCsS MPENOCTaBUTh XOTS Obl KPaTKUW CTPYKTYpUPOBAHHBIN
OTYET, YTOOBI CTYJICHT MOHUMAJ, B 4eM omnoKa. Hanmpumep, MOKHO B BBIBOJ TE€CTa SIBHO MUCATh:
"Ommbxka: pyHKuus X T0JHKHA BO3BPAIIATh YHCIIO, @ BEPHYJIA CTPOKY" M T.II. — TOTIAa 3TOT TEKCT
Oyzaer BujeH B Jiorax pipeline.

Hacrpoiika yBemomiienuii. [IpenogaBaTesib MOKET HACTPOUTH OTIOBEIICHUS O PE3yJIbTaTax
CI: nampumep, unrterpupoats GitLab ¢ mouroit ninm meccenmxepom (Rocket.Chat/Slack) ans
OTIPABKHU CBOJIKH O KaJIOM IMporoHe tectoB. OQHAKO B YCIOBUAX y4eOHOro Mpolecca 3TO
ONIIMOHATBHO. JloCTaTOYHO, YTO CTYAGHT CaM BHIHWT CTaTyC CBOEro KoHBelepa. [lpum
HEOOXOJIMMOCTH, Ha OYHBIX 3aHATHSX IPENOoJaBaTeib MOXKET MPOCMOTPETh CIHCOK MOCICTHUX
pipeline B mpoekTax CTyJEHTOB U BBISIBUTH, Y KOTO TECThl KpacHbIe (HE MPOILIN) — YTOOBI
OIIEPaTUBHO MTOMOYb.

[Ipumep peanuzanuu: B 1aOJIOHHOM PENO3UTOPUN HACTPOEH MapauIeNbHbIN 3ayCK JIBYX
rpynn TectoB (YTOOBI yCKOpUThH MpoBepky). Ilocie mpoxoxaeHus, B stage report coOupaercs
equabii HTML. Htorossiit ".gitlab-ci.yml’ Bxitouaer apredaxtel (JUnit, HTML). Cryzenr,
3aiias B cBoit mpoekT B GitLab mocie push, Buaut: pipeline BeimoHsETCS, 3aTEM MOTY4YaEeT CTATYC.
Ecnn ectp ommMOKM — 3aXOIUT BHYTPb, YMTAET JIOI WM CKaYMBAeT OTYET. JTO HpHUydaeT K
HaBbikaM CI/CD u otnazake mo joram, 4To camo 1o cede sBJISeTCs LIEHHBIM Npo¢eCcCHOHaIbHBIM
YMEHHUEM.

Bompocsl naopmannoHHoi 6€30macHOCTH U KOH(PUICHIIMATEHOCTH

[Ipn opranu3zanuy BBIYUCIUTENBHON HHQPACTPYKTYphl 0c000€ BHHMMAHUE YJIENSeTcCs
MH(}OPMallMOHHON 0€30MaCHOCTH, 3allUTE YUYETHBIX JaHHBIX U KOH(PHUACHUHATBHOCTH JTaHHBIX
cTyaeHToB. Huxe npuBeieHbl OCHOBHBIE MTOJIOKEHUS, KOTOPbIE HEOOXOJUMO COOII0aTh:

XpaHeHue TOKEHOB U Kmoueil nocryna. API-kmoun s goctyna k LLM-mnardopmam
(OpenAl API xirou, Token goctyna Sber GigaChat, Yandex Cloud API ko4 u mp.) AOIKHBI
XPaHUTbCA TOJBKO B 3AIIMIIEHHBIX XPAHWIMIIAX, HEJOCTYIHBIX B PEMNO3UTOPUU B OTKPHITOM
Buze. Kareropuuecku 3amperiaercss KOMMUTUTh Kiatoud B Git. [ JTOKanbHOTO TECTUPOBAHMS
CTYACHTHl MOTYT XpaHUTh KJIIOYM B MEPEMEHHBIX OKPYXEHHS WU B (Qaiiie KOHPUryparuu,
KoTOpbIii nobaBnen B .gitignore’. B CI/CD pexomeHIyeTcs HCIOIb30BaTh CEKPETHBIE
NepeMeHHbIe MPOeKTa: MmpernojaaBaTens uian aamuauctpatop GitLab no6asnsier API-TokeHbl B
HacTpoiikax npoekra (Settings -> CI/CD -> Variables) ¢ meTkamu protected ninu masked, 4ToOsI
OHM HE BBIBOJAMJIHUCH B Jor. B camom ".gitlab-ci.yml’ BMecTO SIBHBIX 3HAUEHUN MOJACTABISIOTCS
CCBUTKM Ha 3TH nepeMenHbie (Hampumep, $SOPENAI API KEY"). Takoii moxxoa rapaHTUpYET,
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9TO JaKe MMes TOCTYI K PEHO3UTOPHIO, CTYACHT HE BHIHUT UY)KUX KIFOYCH, M IPH IKCIIOPTE
NPOEKTa CEKPEThl HE YTEKYT. B oTdeTax u jorax Hemb3s JomyckaTth medatd cekperoB (GitLab
00BIYHO MAaCKHPYET UX aBTOMATHYECKH, €Clii OHU 100aBieHbl kak masked variables).

KoHpuaeHansHOCTh MONMB30BATENLCKUX JaHHBIX. CTylIeHTaM pa3bICHIETCS, 4YTO
Jt00bIe JIMYHbIE TaHHBIE UM YyBCTBUTEIbHAS MHQPOpPMAIU, KOTOPYIO OHU BBOAST B IPOMITHI
LLM, Moxer ObITb cOXpaHeHa Ha CTOpOHE BHEIIHEro cepBuca. [loaToMy 3ampemiaercs
HCIIOJIb30BaTh pealibHbIE IEPCOHATbHbBIE IaHHBIE (CBOU HIIM TeM Oosiee uyxkue) B popMyITupoBKax
npoMnToB. Bce Kelchl T0KHBI HOCUTh YUeOHBIN, 00e3MnYeHHbIA xapakTep. Eciau nmo 3aganuto
TpeOyeTcst 00padoTaTh JaTaceT, coAep Kalluii MepcoHaIbHbIe CBEJICHUS, TAaKUe JaHHbIC JOJIKHBI
ObITh 1100 CUHTETUYECKUMHU, 100 oOe3nmueHHbMU. Kpome Toro, OpenAl u apyrue cepBUCHI
HCIOJIB3YIOT BBEICHHBIE MOJIb30BATENIIMU JIaHHBIE JIJIs1 00y4eHus Moenel (eciii He OTKIIOYUTh
9Ty omiuio). B cBsA3u ¢ 3TuUM, m100bIe YYBCTBUTEIBbHBIC (parMeHThl (Harpumep, GparMeHThI
3aKpBITOrO KOJa KOMIIAHWU, KOMMepdYecKas TailHa M Mp.) HE JIOJDKHBI OBITh OTIPAaBJICHBI B
nyOonumunbie LLM. B pamkax yuebHOro Kypca Mbl paboTaem ¢ OTKpbITON HH(pOpMalen.

[IpaBusiia  WcIONIb30BaHMSI ~ CTOPOHHUX  cepBuUcOB. CrueayeT  IpuUIEp’KUBATHCA
MOJIb30BATEIBCKUX COTJIAICHUH cOoOTBeTCTBYIommX Iuiargopm. Hampumep, y OpenAl ectb
NOJIMTUKA cojepkaHusl, y SIHnekca — orpaHnyeHus Ha ucnois3oBaHue ux API (konnuectBo
3alpocoB B CEKYHAY M 1p.). CTyAE€HTbl AOJKHBI ObITh NPOMH(POPMHUPOBAHBI O TOM, YTO
HECaHKIIMOHMPOBaHHOE Hcnoib3oBaHue APl (BupycHas Harpy3ka, IONBITKM 00Xxoza
OTFpaHMYEHUH) HEAONMYCTHUMO. Takxe, €cClid HCIOJB3YIOTCS OeCIUIaTHbIE BEPCHUM €
OTPaHUYEHUSMH, HE CIEAYeT CO3[aBaThb H30BITOYHBIC HArpy3KH — 3TO MOXKET HPUBECTH K
BpeMeHHOH 0J0kupoBKe foctyna no IP nim akkayHTy.

3anpet Ha ucnois3oBanue VPN u mpokcu st 06xo/1a OJIOKUPOBOK. B coOTBETCTBHM €
MOJIMTUKON y4uyeOHOro 3aBelCHMs, a TaKKe BO M30€KaHWE HaAPYLIEHUs JIMLEH3UMOHHBIX
COTJIALICHUH, 3alpenieHo ucnoiap3oBanue VPN wim aHOHMMai3epoB I 10CTyna K CEpBHCAM,
KOTOpble O(ULHUAIBHO HEAOCTYNHBI. B KOHTEKCTE NaHHOTO Kypca ATO O3HAYaeT, YTO €CIU C
KaMITyCcHOW ceTu HanpsMyto He oTkpbiBaeTcsi ChatGPT (OpenAl) nnm mHON BHEWIHUI pecype,
ucnoinbp3oBath ero yepe3 VPN Henb3s. Bmecto atoro mpemnoxens! anbrepHaTuBbl (GigaChat,
YandexGPT, DeepSeek), cBobonno paboratomue u3 Poccun. 310 mpaBuiio MpoAUKTOBAHO KaK
IOPUTMYECKUMH COOOpakeHUsIMU (COOJTIO/IEHNE 3aKOHOB O CAHKIUSAX M OTPAHWYECHUSX), TaK U
BOIpOcaMM  O€30MaCHOCTH (HEXeJlaTenbHO, 4YTOOBl Y4eOHbIM Tpaduk NTPOXOaMI uepe3
HenpoBepeHHble VPN-cepBUCHI, KOTOPbIE MOTYT KOMIIPOMETHPOBATH JIaHHBIE).

bezonacHocte nunppactpykTypsl. GitLab-miardopma gomkHa ObITH HACTPOEHA C YUETOM
3alIUThl JaHHBIX: JOCTYN K TpyIIaM MPOEKTOB — MO MpUIJAIIEHUsM; IpaBa TOCTEH WM
penoprepoB Al MOCTOPOHHUX — OTKIIFOYEHBI; BCE TMPOEKTHI CTYAEHTOB MNpHUBaTHbL. Ecmu
UCTIONB3YeTCs coOCTBeHHBIH cepBep GitLab, oH qomkeH ObITh OOHOBIIECH IO aKTyalbHOW BEpCUU
u HaxomuThes mon 3ammuTor (SSL, daepBom). PesepBHOE KOmMUpOBaHUE PEMO3UTOPHEB —
pexkomeHnayercst (Ha ciaydaid cOoeB, 4TOOBI HE MOTEpPATh pe3yJbTaThl pabot). JlaHHBIE,
reHepupyembie Bo Bpemsi Cl (apredakTbl, OTYETHI), XpaHSATCS OrpaHWYeHHOE BpeMs (1o
yMmom4aHuio 7-30 nHel) — 3TOro J0CTaTOYHO ISl IPOBEPKH, CTapble apTeakThl aBTOMaTUYECKU
YIAISIFOTCS, COKpAIasi pUCK YTEYKH WH(OPMAIIHH.

OTHYHOE HCIOJb30BaHue Al Ilocnemnuii acmekT 0C30IMaCHOCTH — 3TO JTHUKA H
aKaJCMHUYCCKasa YCCTHOCTD. CTy,Z[CHTaM O6’b$ICH$ICTC$I, yro LLM — HHCTPYMCHT JIs1 ITIOMOIIHU, HO
HC CPCACTBO IJid IUIaruvara. Hcnonp30BaHue TOTOBBIX peIJ_IeHI/Iﬁ n3 Al AJId TIPOXOKACHU A
KOHTPOJIA 3HAHUH HEAOIIyCTUMO (CCJ'II/I TOJIBKO 3TO HE TMNPEAYCMOTPCHO SaI[aHI/ICM). B
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METOJMYECKUX YKa3aHHUSIX CTOUT MOMUYEPKHYTh, 4YTO Bce oOpameHuss K Al TODKHBI OBITH
OCMBICJICHHBIMH H CITYKUTh 00Pa30BaTEIbHBIM IIENISIM.

Cobnromenne BceX TMEPEYUCICHHBIX MEp TapaHTHPYeT, 4YTO BBIUYUCIUTENbHAsS
uH}pacTpykTypa OyneT He TOIbKO (YHKIMOHATIHHOM, HO M 0€30macHOM s BCEX yYaCTHUKOB
00pa3oBaTeNFHOTO MpoIecca.

Yek-JIUCT KOPPEKTHOCTH peau3anun HHPPaACTPYKTYPbI

Jns mpoBepKkHM TOro, 4YTO HHGPACTPYKTypa pa3BEPHYTa W HACTPOEHA IPAaBHIIBHO,
UCTIOJIB3YUTE Clenyromuil Yek-mucT. OH IOMOXKET YOeIUThCs, YTO BCE KOMIIOHEHTHI paboTaroT
COIJIACOBAHHO U OTBEYAIOT TPEOOBAHMSIM:

PaGoune mecta roToBhl: Ha KOMIBIOTEpaxX CTYyIEHTOB M MPENOJABATENs YCTaHOBIICHBI
tpedyempie OC u oOHOBieHHBIE Opay3epbl. Bce neobxommmoe I1O (Git, Docker, Python,
pPEaKTOPhl) HHCTAUTUPOBAHO U MPOTECTUPOBAHO B paboTe. HTepHET-coeNMHeHHE CTaOMIIBHOE,
caiitel LLM-mmaTdopm otkpeiBaroTcs (6e3 VPN).

GitLab u perozutopun: Co3ana rpymnmna npoekToB Kypca Ha GitLab (Hanpumep, "prompt-
engineering-2025"). [11aOGmoHHBIA PEMO3UTOPHIA (MM HECKOJIBKO, TI0 YHCIY JabOopaTOPHBIX)
MOJITOTOBJICH U COJIEPIKUT: CTPYKTYPY MAIOK, TpUMEpHI, .gitlab-ci.yml’, aBTOTECTHI, HHCTPYKITUH.
KaxxnoMy cTyseHTy BblaH JIMYHBIA perno3uTopuil (PopK MM MpOeKT u3 maldiaoHa) U JOCTyH K
Hemy. IlpaBa nocryma Hactpoenwl (ctyneHt — Developer cBoero mpoekra, mpenojaBaTeib —
Maintainer Bcex npoekToB). IIpoBepeHo, 4TO KOMMUTHI IyIIATCS ¥ BUAHBI B yIAJIEHHOM DETIO.

CI/CD xonsBeiiep: @aiin .gitlab-ci.yml® Bamunaseiii (GitLab nHe Bblmaer omubok
cuntakcuca). GitLab Runner 3apeructpupoBan u umeer Ter, ykazaHHblil B KoHurypauuu CI
(ecmu ucmonb3yeTcst cBod Runner). [lpu myme B peno3utopuil NadIuiailH aBTOMAaTHUYECKU
CTapTyeT: 3TO MOXXHO TPOBEPHTH, CICIIaB TECTOBBI KOMMHT. Runner ycCremrHo moATsITHBAET
HyXHbI Docker-oOpa3 u BeImonHseT 3amaun. B ciyuyae wcmonb30BaHHs OOIIETO paHHEpa —
yOEIUTHCS, UTO MPOCKT UMEET TOCTATOYHBIN JIMMUAT MUHYT WJIH BKJIFOUCH B YUCOHYIO ITOJIHCKY.

ABrotectsl: [IpenBapurenbHplii MPOroH aBTOTECTOB Mpoluen ycnemHo. Hampumep, B
120JIOHHOM PENO3UTOPUN MOKHO OCTaBUTh PEATM3AlMI0 MO0 YMOJIYAHHIO, KOTOpas 3aBelOMO
IPOXOJAUT TECThl (WJIM OTAEIbHBIN “HpOOHBIA” TECT, BCerAa MpOXOIAlIMii). YOeauTbes, 4To
3eJIeHbIH pipeline mosyyaercs B 3TAJIOHHOM pelleHnu. Eciii aBTOTeCThI 3aB€10MO TOJDKHBI Ta1aTh
Ha 3aroTOBKE (UTO TOXKE€ BO3MOXKHO, YTOOBI CTUMYJIMPOBATh PEILICHHE 337a4H), TO 3TO OTOBOPEHO,
U KpacHBIN cTaTyc B Hayajie — 3TO HopMa. B mo0oM citydae, BaXKHO IPOBEPUTh, YTO CaMH TECTbHI
KOPPEKTHO BBIMOJHSIIOTCS U MPH JIOMYIIEHUH OIMOOK BBIBOAST NOHATHBIE COOOIIEHUS.

Ortuetsl u apredaxTs: Hactpoeno coxpanenune apredakroB Cl: JUnit-otuer (‘report.xml’
win a”anornyubll) w/mnu HTML-otuer. B HacTpoiikax ‘.gitlab-ci.yml’ ykazansl mytu K
apredaxTtam u cpok ux xpanenus. [locie nporona recroBoro pipeline BUgHO, 4TO B pasneine Jobs
> Artifacts npucyTCTBYIOT (paiiyibl OTUETOB, UX MOXHO 3arpy3UTh U IPOCMOTPETH JIOKaIbHO. [Ipu
otkpeiTit HTML-oTueTa B 6pay3epe oToOpaskaeTcsi CTpyKTypa pe3yIbTaToB (€CIu IPUMEHSIETCS
HTML). B unrepdeiice GitLab na Brmanke Pipeline > Test Report oToOpaxkaroTcs Ha3BaHUS
TECTOB U UX CTATyC — 3HAUUT, MAPCUHT OTUYETOB YJaJICS.

LLM-nnatdopmsr: [IpoBepeHo, uto Bce 4 peKOMEHI0BaHHbIE MIaT(GOPMbI JOCTYIIHBI U
(YHKIIMOHUPYIOT:

— ChatGPT: yuernas 3anuck OpenAl coznana; npu obpamieHun yepes BeO-uHTepdeiic
3alpochl Ha AHIJIMIICKOM M PYyCCKOM BBIJAIOT OTBeTHl. (Eciam mocTynm orpaHudeH, MPHUHSITO
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penieHne, Kak ObITh: JIMOO MCIIOIB30BaTh BHE ayIUTOPHH, JTHOO MPOMYCTHTHh STOT HHCTPYMEHT. )
Ecnu nnanupyercs API — tectoBblii Be130B uepes curl unu Postman ¢ API-kmodom Bo3Bpaiaer
200 OK wu pe3yibrar.

— DeepSeek: BeO-uaT OTKpBIBaeTCs, MOJEIb OTBEYA€T HAa TECTOBBIA BOIPOC.
Peructpupyercs akkayHt mis API (mpu HeoOX01MMOCTH) U BBIMOIHsAETCs TpoOHbIH API-3ampoc.

— GigaChat: Bemmoniaen Bxoj yepe3 Coep ID Ha giga.chat, gat pabotaet (Hanpumep, 3a/1aH
BOIIPOC Ha PyCCKOM — IoJTy4ueH oTBeT). Uepes kaOuHeT pazpaboTunka Sber mpoBEepeHo MOJIyYeHre
API-xiroua, BeimoaHeH TecT cCURL 3anpoc k suanoitaTy GigaChat API ¢ mosy4eHHBIM TOKEHOM
(mammpumep, MeTo completions) — moiydeH OTBET OT MOJICTH.

— YandexGPT: mpoBepena pabota AJHCHI C CIOXHBIM BOIpocoM (yOexaaemcs, 4To
OTBEUaeT MMEHHO HOBas Mmojenb). Ecnu ucmonb3yercs Yandex Cloud API — momyuen wim
creHepupoBaH API-kito4, BBITTOJIHEH TECTOBBIM BBI30B K endpoint’y SHaekca (Hampumep, ¢
[IOMOIIIBIO “curl’ K
[https://api.cloud.yandex.net/ai/studio/v1/...](https://api.cloud.yandex.net/ai/studio/v1/...) c
3aJJaHHBIM ITPOMIITOM) — ITOJIY4YEeH OTBET.

be3onacHoCcTh: YOEOUTHCS, YTO HUKAKUE CEKPEThl HE 3aKOMMHYCHBI. [IpocMoTpeTh
peno3uTopuu (ocodeHHo ".gitlab-ci.yml’ u K0 TECTOB) HAa OTCYTCTBHE SIBHBIX KIIIOUCH, TapoOJIei.
[TpoBeputh, uyro B GitLab CI  Variables mo0aBieHbl  HEOOXOIWMBIC  TOKECHBI
(OPENAI API KEY', '"GIGACHAT CLIENT ID'/'SECRET", u T.1.) ¥ 94TO OHU NOMEYECHBI
kak protected/masked. [Tonpo6oBats 3amycTuTh pipeline ¢ UCTIONB30BaHNEM YTHX TIEPEMEHHBIX U
yOeIUTHCS, YTO B JIOTaX HE CBETSTCS X 3HAYCHUSL.

Ortxka3 ot VPN: Ha tectoBoM pabodyem MecTe, MOAKIIOYSHHOM K TOU K€ CEeTH, UTO U OyIyT
CTYJEHTHI, MONPOOOBaTh 00paTUTHC KO BceM cepBucam. [IpoBeputs, uto 6e3 VPN oTkpbiBatoTcs
DeepSeek, GigaChat, YandexGPT. B ciyuae ¢ ChatGPT — 1160 ToXe OTKpPBIT, INOO HEAOCTYIIEH.
Ecnu HenocTymnen — yoeaAuThCs, 4TO 3Ta MHPOpMAIIHs TOHECEHA JI0 CTYIEHTOB U B METOAMYECKHUX
YKa3aHUSAX YKa3aHO HCIOJIb30BaTh anbTepHaTuBbl. Hukakux HacTpoek VPN-kineHToB Ha
MaIlIuHaxX HE BBIMOJIHEHO (MM OHH OTKIIFOUCHBI).

PesepBHblil kanan: OnuKMOHANBHO, IPELYCMOTPETh PE3EPBHBIN BApUaHT Ha Ciy4ail cOoeB:
Harpumep, eciau GitLab SaaS nspket, umets nokansHbIN Git-cepBep i oduiaiiH ciauu, Uik eclid
Bapyr BHemHUe LLM API OynyT HeaoCTynHbI, UMETh JIOKaJIbHYIO KOKIo Mojenu (Tuna Llama 2
7B) misg neMoHCTpauMu. JTO HE CTPOro HEOOXOJIMMO, HO KakK IYHKT HPOBEPKHU — IOJIE3HO
POJYMAaTh.

IInan-npocneKT MeTOANYECKNX YKA3aHMI 110 OPraHU3aluM J1a00paTOPHBIX padoT 1o
aucuuminHe "IlpoMnT HHAKUHUPHHT B NPO(eCcCHOHAIBLHOM AeATeJbHOCTH "

1. O01mue cBeaeHus

Ob6pa3zoBarenbHas IporpamMMa: MIcKyCCTBEHHBIN HHTEIUIEKT U aHAJMTHUKA JaHHBIX
Juctunnuna: " IlpoMOT HHXUHUPUHT B TPOPECCUOHANBHOMN 1eATeIbHOCTH "
Bun obecnieuenusi: [lpoBenenue nabopaTopHbIX paboT

VYcnoBust MpUMEHEHHUS:

— Kypc paccunran Ha cTyeHTOB 1-T0 rojia o0y4eHusl.
— Hannuue nocryna k BeruucnutensHbM pecypcam (GPU/CPU).
— Hcnonp3oBaHue OTKPBITHIX IaTaCETOB U OMOIMOTEK, 10ocTyn K BSAM.
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2. llean, 3212494 1 0ku1aeMble pe3yJIbTaThl
Hemnu:

- 3akperuieHue TEOPETUYECKUX 3HAHUM Ha MPAKTHKE.
- Pa3Burtne HaBbIKOB paboTHI ¢ [IpomnT 3anpocamu k BAM B npodeccrnonanbHoO
JIeATEeTbHOCTH.
— TlonroroBka K pelIeHUIO peaqbHbIX 33a7a4 B HHAYCTPHH.
3anauu:

— O06ecneynTh CTYACHTOB CTPYKTYPHUPOBAHHBIMU JIJAOOPATOPHBIMU pabOTaMHU.

— IIpenoctaButh 1O0CTYN K HEOOXOAMMBIM BBIYUCIUTEIBHBIM PECYPCAM.

— OpranuzoBaTh NPOBEPKY U OOPATHYIO CBA3b 110 BBINOJIHEHHBIM paboTaMm.
OxunaeMble pe3yibTaThl:

- Ymenue npumenaTs [Ipomnt 3anpocel k bAM Ha npaktuke.

— HaBbixu paboTsl ¢ 6a30BBIM TEXHUKAM IPOMIT-UHXXKUHUPUHTIA: M1a0JIOHbI, LIETIOYKH
paccyaeHuit, system prompts.

—  OmnpbIT co3/1aHUs COOCTBEHHBIX ITPOMITOB U aHAIN3Y UX 3(PPEeKTUBHOCTH.

3. Ilopsignok peanu3zanuu
3.1. 3agauga Nel: [TonroroBka mabopaTOpHBIX padOT
1) Onpenenenue Tem:

— Bgsenenue B reneparuBHbeii U1 u LLM
—  ApXUTEKTYypbl FT€HEpaTUBHBIX MOJIEIeH
- IIpuHUIMIIBI NPOMIT-UHXUHUPUHTA
— IabnoHBI ¥ cTpaTeruy NPOMITOB
— Co3panune nmanmiaifHOB B3aumoelicteus ¢ TN
— MuTerpanus npoMnToB B OM3HEC-KEICHI
- Omnagka, TECTUPOBaHHE U METPUKH Ka4ueCTBa
- MynpTUMOIaTbHBIE TPOMITHI M UHTEP(EICHI
— DOTHYECKHE aCMEKTHI U 3aIUTa OT TEHEPAaTUBHBIX PUCKOB
- Kypcosas pabora u 3amura

2) Pa3zpaboTka 3aaHuii:

— TlomaroBeie HHCTPYKIIHH.
— IIpumepsl koa.
- KoHTponbHBIE BONIPOCHL.
Paspabomyxa 3a0anuii ona rabopamopnou pabomul «lIpunyunst NPOMRM-UHICUHUPUHSAY.

Ha3panue: BiusHue napaMeTpoB reHepalu U CTPYKTYPhI IPOMIITA HA PE3YJIbTAT
[ens: Hayunthbcst mpoekTHpoBaTh 3P GEKTUBHBIC MPOMITHI U TOHUMATh BIUSHUE MTapaMETPOB
resepauuu Ha Boixoa LLM.

3amaun:
1. CpaBHHTH TeHEpaIuio TeKCTa MPU UCIIOIH30BAHUN PA3HBIX CTPYKTYP MpoMITa (BOMpocC,
UHCTPYKILIHUS, pOJieBasi MOJIENb).
2. V3meHuTh mapameTphl reHepanuu (temperature, top_p, max_tokens) u
POaHAJIN3UPOBATh PE3yiIbTaT.
3. CpenaTh BBIBOJBI O IPUHIUIIAX TOYHOTO YIIPABIIEHUS T€HEpaIlei.
OsxugaemMble pe3yJibTaThl:

55



- Ymenue popMupoBaTh NPOMITHI PA3HBIX THIIOB.

- ITloHnmaHue KITIOUEBBIX TAPAMETPOB I€HEPAIIH.

- HaBbIix aHanu3a BIUSHUS IapaMeTPOB HA PE3ybTaT.
HNucTpymenThI M 0M0JIMOTEKH:

- DeepSeek, ChatGPT, Perplexity, Grok / OpenAl Playground

- Python (onuuonansho, yepe3z OpenAl API)

- Jupyter Notebook / Google Colab

Hcxonnbie nannbie: [Ipumeps! Tem: «O0bICHU, UTO TaKO€ IPOU3BOHANY, «Hanuim nucsmo

npenoaaBarenio», «CoCcTaBb CIIMCOK PEKOMEH AU
Xon paboTsi:
1. BpiOGepure 3 TeMBbI (CM. BBIIIIE).
2. s kaxaoi TeMbl CPOpMyIHUpyHTE 1O 3 MPOMITa:
- B Buze Bonpoca
- B Buae uHCcTpyKIHMHU
— B Bupe nuanora (poib: IpernoaaBareb)
3. CrenepupyiTe TEKCT IPHU CIEIYIOMUX MapaMeTpax:
- Temnepatypa: 0.2, 0.7, 1.0
- Top p:1.0,0.9
— Max tokens: 50, 100
4. Odopmure TabIUILY C pe3yIbTaTaAMH.
5. lIpoananusupyiire:
- Kaxkue Tumns! npoMnToB garoT Hau0oJiee TOYHBIA Pe3yIbTaT?
- Kak Bruser TemnepaTtypa Ha BApUaTUBHOCTD?
- Kaxk u3mensiercst cTuib 1 AJMHA TP U3MEHEHNH max_tokens?

IIpumep npommra:

Tel — npenomakaTesyib 10 MaTeMaTuke. OOBACHM CTYHEHTY, YTO Takoe INPpOM3BOINHAA,
IPOCTEIM S3BIKOM.

IIpumep koaa (ONUMOHAIBHO):

import openai
openai.api key = 'your-key'
response = openai.ChatCompletion.create (
model="gpt-3.5-turbo",
messages=[{"role": "user", "content": "OOBACHM, UTO Takoe npomsBomHasa"}],
temperature=0.7,
top p=1.0,
max_ tokens=100

)

print (response['choices'] [0] [ 'message'] ['content'])
AHaJu3 pe3yJIbTaTOB:
- Temnepatypa 0.2 naét mabioHHbIN, GOpMaTbHBIN OTBET.
— Temmnepatypa 1.0 — Gosee KpeaTUBHBIN U HHOTJa HEKOPPEKTHBII pe3ybTar.
— Ponesas Monenb naér O6osee MOHATHBIN U IPYKEIMIOOHBIN OTBET.
TpeGoBanus k oTuéTy:
- Tabnuna ¢ napaMeTpamMu U pe3yJibTaTaMu T'eHepaluu
- IIpumeps! npoMnToB (MUHUMYM 3 TEMBI X 3 CTPYKTYpPHI)
— AHanuTuyeckas 4acTh C BBIBOAAMHU
—  CKpHHLIOTHI MM BBIBOJ KOJIa
Kpurepun oneHkn (3a4TeHO/HE3a4TEHO):
3a4yTeHo: Bce THIIBI IPOMIITOB PEaTM30BaHbl, MUHUMYM 6 reHepanuii, Tabimna opopmiieHa,
BBIBOJIbI OCMBICTICHHBI.
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HeszauTeHo: 0TCyTCTBYIOT 2+ BapuaHTa MPOMITA, HET aHAJIU3a, HETIOJIHBIN OTUET.

®opmupyeMble KOMIIETCHIIUH:

ML-111 CriocobeH npuMeHSTh 3HaHHsI 00 UCTOPUU PA3BUTHUS U TPEHIAX
copemenHoro UM st popmysinpoBaHust KOPPEKTHBIX TOCTAHOBOK 3ajay M [TOUCKA
NEePCHEKTHUBHBIX CIIOCO0O0B pemieHust mpodieM ¢ nomornsio V.

ML-2 I1 CnocoOeH npuMeHATh (yHIaMEHTaIbHBIC IPUHITUAIIBI K METOTBI
MAaIIMHHOTO 00Y4YeHHS BKIIFOYAask MOJArOTOBKY JIaHHBIX OIICHKY KauecTBa MOJIEIEH 1
paboTy ¢ mpHU3HAKaMHU

DL-2 BCrniocoben npumMeHsTh U (WIn) pa3padaThiBaTh COBPEMEHHBIE apXUTEKTYPbI
IeHEPATUBHBIX MTyOOKUX CETEH.

LLM-511 OpranuzyeT B3auMO/IEHCTBUE C T€HEPATUBHBIMU MOJEIISIMU Yepe3
IIPOEKTUPOBAHKE, AaHAJIN3 U IPUMEHEHHE IIPOMIITOB.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4YeOHOH JHUTEPaTypbl,

He00X0AUMOi1 1JI1 OCBOCHUSA IUCHMILIMHBI (MOYJIA)
5.1 OcHoBHasi iuTEpaTypa:

1.

UYepnspies, C. A. OcHoBbl porpamMmmupoBanus Ha Python : yueGHOe mocobue s
By30B / C. A. YepnsimeB. — Mocksa : UznarensctBo Opaiit, 2022. — 286 c. —
(Bricmee obpazoBanue). — ISBN 978-5-534-14350-8. — TekcT : 3MeKTpOHHBIN //
O6pazoBarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/496893.
(mara obpamenus: 19.07.2025).

[InaronoB, A. B. MamunHoe oOydeHue : yueOHoe mocobue ans By3oB / A. B.
[InatonoB. — MockBa : UznarensctBo IOpaiit, 2022. — 85 c. — (Bricuee
obpazoBanue). — ISBN 978-5-534-15561-7. — Tekcr : O3JEKTPOHHBIA //
O6pazoBatenpHas wiargopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/508804
(mata obpamenus: 19.07.2025).

Pa6ueBckuii, A. H. CuHTeTnueckue qaHHbIE U pa3BUTHE HEHPOCETEBBIX TEXHOJIOTHH :
yaebHoe mocobue st By30B / A. H. PabueBckuii. — MockBsa : U3natensctBo FOpaiit,
2024. — 187 ¢. — (Bricmiee obpazoBanne). — ISBN 978-5-534-17716-9. — Tekcr :
eKTpoHHBI  //  OOpasoBarenbHas 1iargopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/545036 (nara obpamienus: 19.07.2025).

Emncee A. U., Munun 1O. B. Pa3zpabGortka mnporpammubix uHTEp(dEicoB BeO-
MPUIIOKEHUH ¢ ucriosib3oBaHueM ¢peiimBopka FastAPI : yueObnoe nocobue. Tam6o0B:
TI'TY, 2024. 81 c. https://e.lanbook.com/book/472310 (nara o6pamenus: 19.07.2025).
Jlumanoa H. U. Pa3paboTka MHTENIIEKTyalbHBIX 4yaT-00TOB : yueOHOe mocolue.
Camapa: TII'VTHU, 2024. https://e.lanbook.com/book/463568 (mata oOpaiieHus:
19.07.2025).

5.2 lonotHuTEIBHAS IUTEPATYypa:

1.

[98)

@. JIxeitmc, T. Maiik Ilpomt-umxunupuar mis GenAl. IlarrepHsl HaneKHBIX
3ampocoB JJII KAYeCTBEHHBIX pe3ynbTaToB, Sprint Book, 2025, 432 c.

A.A. Koctun ITpomnt-unxunupuHr. S3eik Oyaymero. 2025. Ridero, 594 c.

B.A. Ilerpos, A.H. Tuxonos. MckyccTBeHHBII HHTEIIEKT U 00pabOTKa €CTECTBEHHOTO
A3BIKA.

3narononsckuit [I. M. OcHoBbl mporpamMmMmupoBaHusi Ha s3bike Python. 2-e wu3n.
Mocksa: JIMK IlIpecc, 2018.

A.A. Ky3nenoB. MammnaHnoe 00y4ueHue 111 00pab0TKHA €CTECTBEHHOTO SI3bIKA.
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https://e.lanbook.com/book/472310
https://e.lanbook.com/book/463568
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11.

12.

13.

14.

15

16.

17.

18.
19.
20.
21.
22.
23.
24.
25.
26.

27.

28.

PykoBoactBo Google mo mpoMnT-uH>KUHUPUHTY. YacTh 1: OCHOBBI M 0a30BbIE TEXHUKH
https://habr.com/ru/articles/901426/

JlokymenTarus obmaunbix cepBucoB cloud.ru, yandex.cloud.
https://education.yandex.ru/handbook/prompting
https://yandex.cloud/ru/training/training-pro#Data

. Elshall AS and Badir A (2025) Balancing Al-assisted learning and traditional

assessment: the FACT assessment in environmental data science education. Front.
Educ. 10:1596462. doi: 10.3389/feduc.2025.1596462 (CtaTbst 0 puCKax CHHXKCHHS
0a30BbIX HaBBIKOB IPH Ype3MepHOi onope Ha UN).

Wharton Knowledge “Without Guardrails, Generative Al Can Harm Education”
(2024) https://knowledge.wharton.upenn.edu/article/without-guardrails-generative-ai-
can-harm-
education/#:~:text=practice%20session%2C%20yet%20scored%20about.exam%20as
%20the%20control%20group CraThsi— 3xcriepumenT o BiusiHuM GPT Ha oOydenwue:
3aBUCUMOCTh OT MU cHIDKaeT riry0oKoe yCBOCHHE MaTepHala.

Kadurin, Artur, et al. "The cornucopia of meaningful leads: Applying deep
adversarial autoencoders for new molecule development in oncology." Oncotarget 8.7
(2016): 10883.

Kadurin, Artur, et al. "druGAN: an advanced generative adversarial autoencoder
model for de novo generation of new molecules with desired molecular properties in
silico." Molecular pharmaceutics 14.9 (2017): 3098-3104.

Polykovskiy, Daniil, et al. "Molecular sets (MOSES): a benchmarking platform for
molecular generation models." Frontiers in pharmacology 11 (2020): 565644.

. Khrabrov, Kuzma, et al. "$\nabla” 2§ DFT: A Universal Quantum Chemistry Dataset

of Drug-Like Molecules and a Benchmark for Neural Network Potentials." Advances
in Neural Information Processing Systems 37 (2024): 36869-36889.

Polykovskiy, Daniil, et al. "Entangled conditional adversarial autoencoder for de
novo drug discovery." Molecular pharmaceutics 15.10 (2018): 4398-4405.
Hukonenxo, Cepreit, Kagypun, Aptyp u Apxanrenbckas Exkarepuna. ['my6okoe
oOyuenue. " U3narensckuii nom"" [Turep""", 2017.
https://openreview.net/forum?id=FMMF1a91fLL
https://openreview.net/forum?id=EIUrNM9US8c#discussion
https://openreview.net/forum?1d=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/

Sun, X., Li, J., Kovalenko, A.V., Feng, W., Ou, Y. Integrating Reinforcement
Learning and Learning From Demonstrations to Learn Nonprehensile Manipulation
/TEEE Transactions on Automation Science and Engineering, 2023, 20(3), 1735—
1744, DOI: 10.1109/TASE.2022.3185071, Q1

Petukhova, A.V.; Kovalenko, A.V.; Ovsyannikova, A.V. Algorithm for Optimization
of Inverse Problem Modeling in Fuzzy Cognitive Maps. Mathematics 2022, 10, 3452.
DOI: 10.3390/math10193452, Q1

Kirillova, E.; Kovalenko, A.; Urtenov, M. Study of the Current—Voltage
Characteristics of Membrane Systems Using Neural Networks. AppliedMath 2025, 5,
10. https://doi.org/10.3390/appliedmath5010010,
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https://habr.com/ru/articles/901426/
https://education.yandex.ru/handbook/prompting
https://yandex.cloud/ru/training/training-pro#Data
https://knowledge.wharton.upenn.edu/article/without-guardrails-generative-ai-can-harm-education/#:~:text=practice%20session%2C%20yet%20scored%20about,exam%20as%20the%20control%20group
https://knowledge.wharton.upenn.edu/article/without-guardrails-generative-ai-can-harm-education/#:~:text=practice%20session%2C%20yet%20scored%20about,exam%20as%20the%20control%20group
https://knowledge.wharton.upenn.edu/article/without-guardrails-generative-ai-can-harm-education/#:~:text=practice%20session%2C%20yet%20scored%20about,exam%20as%20the%20control%20group
https://knowledge.wharton.upenn.edu/article/without-guardrails-generative-ai-can-harm-education/#:~:text=practice%20session%2C%20yet%20scored%20about,exam%20as%20the%20control%20group
https://aclanthology.org/2024.findings-naacl.288/

5.3. [lepuoauyeckue U3IaHusA:
1. Bbassr manueix komnanuu «Mcet Beioy http://dlib.eastview.com
2. DnektponHnas 6uoimoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UuTepHeT-pecypchl, B TOM YK CJIe COBPeMEeHHbIe NMPo(ecCHOHAILHbIE 0a3bl
JAHHBIX M HH(POPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
Inexmponno-oubauomeynwvie cucmemot (IbC):

1. OBC «IOPAUT» https://urait.ru/ .
2. OBC « YHUBEPCUTETCKAJ BUBJIMOTEKA OHJIAWH» http://www.biblioclub.ru/

3. DBC «BOOK.ru» https://www.book.ru

4. 9bC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvrvie 6azvi OaHHbIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

XKypnansr uznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunas snexrponnas 6ubnuotexa (HOb) http://www.elibrary.ru/

[TonHOTEKCTOBBIE apXUBBI BEAYLIUX 3alIaHBIX HAyYHBIX )KypHAJIOB Ha Poccuiickon
wiatdopme HayuHbix xkypHaioB HOUMKOH http://archive.neicon.ru

kW=

6. HammonanmpHast dJekTpoHHass OuOnmmMoTeka (HOCTYHm K DJEKTPOHHOW  OMOIHOTEeKe

nuccepTaruii Poccutickoit rocyaapcerBenHon oubnuoreku (PI'B) https:/rusneb.ru/

7.  Ilpesunentckas 6mdmmoreka uM. b.H. Enpriuna https:/www.prlib.ru/

8.  baza mannbix CSD Kembpumxckoro nentpa kpuctammiorpadpuueckux nanusix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

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

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

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

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

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

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

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16.  "Jlekropuym TB" http://www.lektorium.tv/

17. Yuausepcurerckas nHpopmarmonHas cucrema POCCUS http://uisrussia.msu.ru

FBecnnamuvle obpazosamenvhbie pecypcol
1. Jupyter Notebook — uHTepakTHUBHBIEC BEIYUCICHUS
2. Visual Studio Code — pempakTop koja ¢ moaaepxkoit Python
3. Google Scholar/arXiv — 1ocTyn K Hay4HbIM ITyOIMKALUAM

Pecypcor c6o600n020 0ocmyna

1. Tlpomnt u [IpoMnT unxkuHUpHHT https://courses.sberuniversity.ru/generative art/img/13

2. Principled Instructions Are All You Need for Questioning LLaMA-1/2, GPT-3.5/4
(https://arxiv.org/abs/2312.16171).

Nathan Hunter. The Art of Prompt Engineering with ChatGPT

ChatGPT Prompt Engineering for Developers https://www.promptingguide.ai/
KubGepJlenunka http:/cyberleninka.ru/;

AMepHKaHCKas TaTeHTHast 0a3a JaHHBIX http://www.uspto.gov/patft/

MuHHCTEpCTBO HAYKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannu

https //[www.minobrnauki.gov.ru/;

Nk W
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8. ®depnepanbHbiii moptan "Poccuiickoe oopazoBanue” http:/www.edu.ru/;

9. Hudopmarmonnas cuctema "EquHoe okHO JocTyma K 00pazoBaTeabHBIM pecypcam”
http://window.edu.ru/;

10. Enunas xoyutekuus mu@poBbIX 00pa30BaTeNbHBIX pecypcoB http://school-collection.edu.ru/ .

11. IIpoekTt I'ocynapCTBEHHOTO HHCTUTYTa pycckoro sa3bika umeHu A.C. [lymkuna
"O6pa3zoBanue Ha pycckoM" https:/pushkininstitute.ru/;

12. CnpaBoyHO-UH(pOPMAIMOHHBIN TopTan "Pycckuit si3bIk" http://gramota.ru/;

13. Cnyx0a TeMaTHUECKUX TOJKOBBIX clloBapel http:/www.glossary.ru/;

14. CnoBapu u sHUMKIONEANH http://dic.academic.ru/;

15. OOpa3zoBarenbHblil mopran "Yueba" http://www.ucheba.com/;

16. 3akonompoekT "O6 ob6pazoBanuu B Poccutickoit deneparuu'. Bormpocsr 1 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i_otvety

Cobcmeennvie 31ekmponHble 00pasoeameinbHbvle U UHGopmayuortule pecypcol Kyol'V

—_—

OnexTpoHHbIH Karanor Hay4anoi 6unbmuoreku KyOI'Y http:/megapro.kubsu.ru/MegaPro/Web

2. DnexTpoHHas 6ubimoreka Tpya0B yueHbIx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
3. Cpena MOAyJNBHOTO JUHAMHYECKOTO 00yueHus http://moodle.kubsu.ru

4. ba3a y4eOHBIX IJIAHOB, Y4€OHO-METOINYECKUX KOMIUJIEKCOB, ITyOIUKAIMi 1 KOH(epeHIni
http://infoneeds.kubsu.ru/

5. bubnuotexa nHpOpMaALMOHHBIX PecypcoB Kadeapbl HH(POPMALIMOHHBIX 00pa30BaTEeNbHBIX
TEXHOJIOruH http://mschool.kubsu.ru;

6. DOnexTpoHHbIH apxuB goKymeHToB KyOI'Y http://docspace.kubsu.ru/

7. DneKkTpoHHBIE 00pa30BaTeNIbHBIEC pecypchl Kadeapbl HHPOPMAITMOHHBIX CUCTEM U TEXHOJIOTUH
B oOpazoBanun KyOI'Y wu HayuHo-meroamyeckoro sxkypHaia "HIKOJIBHBIE T'OJIbl"
http://icdau.kubsu.ru/

6. MeTtoanueckue YKaszaHusi JIA  OOYYAIOLUMXCH IO OCBOCHUIO
AUCHUILIUHBI (MOIYJIs1)

[lo mucuunmmHe «[IpoMNOT-UHKUHUPUHT B OPO(ECCHOHATBLHOW  JIEATEIbHOCTH
IIPEyCMOTPEHO MPOBEACHUE JIEKIIMOHHBIX 3aHATHH, HA KOTOPBIX JAETCA CUCTEMAaTU3UPOBAHHOE
IIpEJICTaBICHUE O TeHEPaTUBHBIX MOJENIX UCKyccTBeHHOro nnTemekra (M) n ux npumenenun
B NpodecCHOoHaNbHON JesaTenbHOCTH. B Xonme nexuuil cTyaeHThl 3HAKOMSTCS ¢ 0a30BBIMHU
koHuenmusamu renepatusHoro UMW (LLM, diffusion-mMonenu), mpuHOMOAMH HUX apXUTEKTYpPbI
(Transformer, GPT, BERT, T5), meromamu B3aMMOJEHCTBUS C TaKMMH MOJENSIMHU dYepes
TEKCTOBBIC 3ampochl (prompt engineering). Ocoboe BHUMaHUE YIEISIETCS aHAJIU3y CTpaTeruid
IpOMNT-UHXKUHUpUHTA: zero-shot, few-shot, chain-of-thought prompting, a Takxe coBpeMeHHBIM
npakTukam co3nanust d¢pQexTuBHBIX 3anmpocoB K LLM. JIeMOHCTpUPYIOTCS MPaKTHYECKUE
OpUMEpbl  WCHOJBb30BaHUS  TEHEpAaTHUBHBIX  Mojened B OusHece, 0Opa3oBaHUW,
IPOrpaMMUPOBAHNHN, KPEATUBHBIX MHAYCTpUAX. OOCYXIar0Tcsl KIIOYEBBIE PUCKH T'€HEpaluu:
TATIOUUHALMY, 3TUYECKHE OrPAaHWYEHHs, 3alUTa IEpPCOHANbHBIX NaHHBIX. [locie kakmou
JIEKIMU CTYACHTaM PEKOMEHYETCs BBIMOJIHUTH MPUKJIaJIHbIE 3a/1aHNs] — aHAJIU3UPOBATh OTBETHI
LLM, sKkcriepuMeHTHPOBATH C NapaMeTpaMy reHepaliy U mabjJoHaMu IPOMITOB.

JlaGopaTopHble 3aHITHS MOCBSIIEHB! (POPMUPOBAHUIO MPAKTUUECKUX HABBIKOB padOTHI C
reHepatuBHbIMM HMHW-monensimu. CTyAeHTBI IOCIIEOBATEIbHO OCBAMBAKOT METOJBI IPOMIIT-
uHxkuHupuHTra Ha 1uatpopme ChatGPT, a takxe uepe3 API-unrepoeiicel (OpenAl, Hugging
Face, YandexGPT u np.). Beimonsstorcss ynpakXHeHUs! 110 HACTPOWKE MapamMeTpoB IeHepaluu
(temperature, top-p, max tokens), cOCTaBJIE€HHIO MIA0JIOHOB MPOMIITOB JIJIsi THUIIOBBIX 3a/1ad
(HamucaHue TmHceM, OOBSICHEHHWE KOJAa, TeHepanus omnucaHui). PaccmartpuBaiorcsi BeO-
TEXHOJIOTMM WHTErpallMM T€HEPAaTHBHBIX MOJENEN: co3naHue cepBucoB Ha FastAPI, 3amyck
untepdeiicoB uepe3 Gradio mnu Streamlit. B xone mabopaTOpHBIX 3aHATHI CTYIEHTHI TaKkKe
M3Yy4aroT METO/Ibl TECTUPOBAHUSA U OTJIaIKH IPOMIITOB, IPOBOJAT A/B-TecTupoBaHue, OLEHUBAIOT
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kadectBo reneparnuu no merpukam (BLEU, ROUGE). BeImomHAIOTCS MPOEKTHI 1O TeHepaIuu
TEKCTa, M300paKEHUH W MYJIBTUMOJAIBHBIX OTBETOB. llocie KaXIoro 3aHATHS BBIJAIOTCS
3aJjaHus ISl CaMOCTOSITEIbHON 10pa0OTKM — HACTPOIKa COOCTBEHHBIX MPOMIITOB, peau3alus
nenodek B3anMoeiicTeus ¢ MMM, ananmm3 oTBETOB MOJICITH.

CamocrosiTenbHasi paboTa oOydarolIuXcsi HampaBieHa Ha yriayOnéHHOe H3ydeHue
METOJI0JIOTUYECKUX U NPUKJIAJHBIX aCIIEKTOB IPOMIT-UHXXKUHUPUHIa. PeKOMeHyeTcsl peryssipHO
oOpaiatecsi Kk yueOHukam, nokymeHTauuu APl u cratbsam mo teme (BkIroyas myOJiaMKanuu Ha
arXiv, OpenAl Research, Google DeepMind). CTyaeHTbI TOMKHBI HAYYUTHCS (HOPMYITHPOBATH
MPUKIIAIHBIC 3a/1a4M (aBTOMATH3AIUs ePENUCKU, OIJIepKKa MOJIb30BaTeNel, reHepaius Koaa),
pa3palaTeiBaTh MPOMNTHl W NaMIUIaliHBl TeHEpaluy, HacTpauBaThb IapaMeTpbl BBIBOJA U
OLICHMBATh PEJIEBAHTHOCTh pe3yibTaToB. (coboe BHUMaHUE YyJenserca pa3zpaboTke
KOMIUIEKCHBIX PELICHHH — OT NPOEKTHPOBAHUS IMPOMOTOB [0 BHEIPEHUS B BHUAE Wweb-
unrepderica wm CLI-unctpymenta. YMmenus B obnactu Python-mporpammupoBanus u 6a3
JAHHBIX AaKTUBHO TNPHUMEHSIOTCS IpU 00pabOTKE BXOIHBIX/BBIXOAHBIX JAHHBIX M IOCTPOCHUH
M0JIb30BATEIbCKUX UHTEP(EICOB.

Hrororoii hopMoit oCBOCHHS Kypca sSBISETCS TPOeKTHAs (KypcoBasi) pabora. B e€ pamkax
CTYJEHT pa3padaTbiBaeT NOJTHO(PYHKIMOHAIBHBIN Al-WHCTPYMEHT, UCIIONB3YIOMIUNA TPOMIITHL U
TeHEepPAaTUBHBIE MOJENU. OJTO MOXET OBITh Yar-00T, T'e€HepaTop MapKETHHTOBBIX TEKCTOB,
ACCUCTEHT IIpernojaBarelis, BU3yanu3aTtop 3HaHuM u Ap. KypcoBoil mpoekT oxBaThIBaeT BCE
KJIFOUEBBIE 3JIEMEHTBI: aHAIMU3 MPEAMETHON 00JaCTH, OCTPOECHUE MPOMITOB, TECTUPOBAHUE U
OTJIaJIKa, peaju3alus NalIaiiHa B3aWMOJCHCTBUSA, AHAJIW3 PUCKOB M orpaHudyeHuil. Takoi
MOJXO0Jl MO3BOJIAET CTYJIEHTY MPOSBUTH TBOPYECKYH0 WHUIMATHBY M IPOJIEMOHCTPUPOBATH
ypoBeHb CHOPMUPOBAHHBIX KOMIETEHIIHIA.

JUis  CTYIEHTOB C OIPAaHMYEHHBIMH BO3MOXHOCTSMHU 370POBbSl IPENLYCMOTPEHBI
WHJUBU]lyallbHbIE KOHCYJbTAllMM W aJanTUpoBaHHble Marepuainsl. [IpenopaBaTens momoraer
ocBamBaTh WHTepPeich B3auMoieicTBUs ¢ M, 00BsACHSAET KIIFOUEBBIC MOHATHS B JOCTYITHON
dopMe, mpenocTaBiseT HUHCTPYKUUHM C  aldbTepHAaTHUBHBIM  (opmarupoBanuem. [lpu
HEOOXOJUMOCTH HCHOJb3YIOTCSI TOJIOCOBBIE MHTEpP(EIChl, YyBEIMYEHHBIM MacimTad 3KpaHa,
COIIPOBO’KJICHHUE MPU BHINOJIHEHUH 337aHuil. MHIUBUAyanbHBIH OJX0 00ecrieunBaeT paBHbIE
YCIIOBUS y4acTusi B 00pa30BaTEIbHOM IPOLIECCE U JIOCTHIKEHUS 3aIUIAaHUPOBAHHBIX PE3yJIbTaTOB
o0ydeHusl.

PaccmoTpum npumeps! KencoB.

[Toaxon, onpeaenstonuii ycranoBineHue coorserctBus keiicoB I u YI'T (5), no3Bonsier
YETKO COOTHOCHUTH ATAlbl Pa3BUTHUS TEXHOJIOTMH C BOBJICYEHHOCTHIO MMAPTHEPA U CHUXKATh PUCKU
IpU TIepexo/ie OT JIAOOPATOPHBIX UCHIBITAHUN K POMBIIIJIEHHOMY BHEIPEHHUIO.

YI'TS - llpoBepka JaHHOTO YypOBHS IPOBOJUTCA B CpelaX HMMHUTALMOHHOTO
MOJICIUPOBAHMS AMYJIUPYIOUIMX YCIOBHS NPUOIMKEHHBbIE K peanbHOCTU. Takum oOpazom
peanusyercss OCHOBHasi II€Jlb, IPOJAEMOHCTPUPOBATH YPOBEHb T'OTOBHOCTH TEXHOJOTMU Ha
MOJICIBHOM Cpelleé MaKCHUMaJbHO MPHOIMKEHHOH K pealbHOCTH, a TakXke IPOBEPUTH
COOTBETCTBUE TEXHOJIOIMH TPEOOBAHUSAM K IPOU3BOIUTENBHOCTH (IIPOBECTH IPOUIPOBAHUE HA
peanbHbIX 00beMax U yoeauThes B 3(h(peKTHBHOCTH MpoLeaypbl MACIITAOMPOBAHMUSA).

Keiic 1. I'enepatuBHbiii UM a1 aBTOMAaTMYEeCKOTO COCTABICHHUS WHBECTUIIMOHHBIX
0030poB

Omnucanue: AHaIUTHKH OaHKa €XKEIHEBHO TOTOBAT [ECATKH aHAIUTHYECKUX U
WHBECTHIIMOHHBIX 0030pPOB IO pPBIHKAM, KOMITAHHSIM, MaKpPOIKOHOMHYECKHM ITOKA3aTeIIsM.
3amaya — uWcclieoBaTh MPUMEHEHHE OOoNbIIMX S3bIKOBBIX Mozenedt (LLM) nmns reHepaiuu
KpPaTKUX CBOJIOK ¥ aHATUTHYECKUX OTYETOB HA OCHOBE BXOJ/IHBIX IAHHBIX (OMPIKEBhIE KOTUPOBKH,
MaKpOOKOHOMHYECKHE  TOKa3aTenu, pbIHOYHBIE  coObiTusi). [lo  cytm, Tpebyercs
aBTOMAaTHU3UPOBATH MOATOTOBKY HHBECTHIIMOHHOTO 0030pa, YTOOBI SKOHOMUTH BPEMsI aHATTUTHKOB
U 00ecreunTh eAMHO00pa3ue CTUIIS.
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ens: Pa3paborats mHCTpyMeHT Ha 06a3ze LLM, cmocoOHBIN MO CTPYKTYpHPOBAHHBIM
JTAHHBIM M KPAaTKOMY OINMCaHHIO (POPMHUPOBATH WHBECTULIMOHHBIN 0030p B /1€710BOM 0AaHKOBCKOM
ctuiie. HbIMU C10BaMU, HACTPOUTH MPOMIIT U MOJIEJb TaK, YTOObI HA OCHOBE TAOIMYHBIX TaHHBIX
Y KPaTKOU CIIPaBKU T'€HEPUPOBAJICS CBSI3HBIN TEKCT OTYETA.

Oxupmaemspiii pe3ynbrar: [IpoToTHNI MOJENM, TEHEPUPYIONIEH AHAIMTUYECKHN TEKCT
o063opa o0véMom 500-1000 cmoB ¢ pasgenamu  «O030p coObITHIY, «PekoMeHmarum,
«IIporuo3er», ohopmieHHbIH 1O craHgapTtaM OaHka. CTyJIEHT JODKEH MPEACTaBUTh IPUMEP
CreHEpUpOBAaHHOTO 0030pa W TOKa3aTh, KaK MPOMIT-MHXKUHUPHUHT TO3BOJMI MOJYYHTH
OCMBICJICHHBII CTPYKTYPUPOBAHHBIN OTUET.

Keiic 2. NLP-ananu3 xano0 KJIMeHTOB B cBOOOAHOM hopme

Onwucanwe: B kmueHTCKy0 City)0y 0aHKa MOCTYMaT oOpalieHus OT KIMEHTOB Yepe3 Yar,
MOOWJIBHOE TIpHIIOKEHHE U (opMy Kajno0. DT COOOIIEHUS MUIIYTCs B CBOOOIHOW (dopme U
MOTYT COJIep>KaTh OMUCAHUS MPOOJIEM, IMOLIMK KIMEHTOB U T.1. Heobxoaumo nmoctpouts NLP-
MOJieJIb CEeMAaHTHYECKOro aHalu3a, KOTopas C IOMOIIbI0 METOJ0B HPOMIT-UHXKMHUPUHTA
BBIJICJIIET CYTh oOOpameHus (OCHOBHYIO MpoOJieMy KIMEHTa), OIpEeeNisieT TOHAIBHOCTh
(SMOIIMOHATILHYIO OKpPAacKy) M OLIEHHBaeT MOTECHLIUAJIbHYI0 CEphE3HOCTh HHIMACHTA. ITO
MOMOXeET 0aHKy ObICTpee pearupoBaTh Ha MIPOOJIEMBI M BBISBIISATH TUIIOBBIE 00JIEBBIC TOYKH.

enb: ABTOMATH3MPOBATh MEPBHUHYIO KJIACCU(UKAIMIO KIMEHTCKUX OOpaIleHuil Asis
YCKOPEHUST WX MApHIPyTH3AIlMM W BBISBICHUS TMOBTOPSIOMIUXCS TPOOJIEM B MPOAYKTAX WA
nporueccax. C momompto LLM muianupyercs pacro3HaBaTh KIHOUEBBIE TEMBI XKalo0bl (Halpumep,
cOOll mpwiIOKeHHs, OImMOKa TUIaTeXa) ¢ OSMOIMI0 KIWEHTa, YTOOBI pemaTh BOIMPOC
MPUOPUTETHOCTH OTBETA.

Oxwunaembiii  pesynbTar: [IpoTtorun pemenus (Hampumep, Ha ©6aze LLM  wnm
CHEIHAIM3UPOBAHHON MOJIENH ), KOTOPBI aBTOMAaTUYECKH M3BJICKACT U3 TEKCTa OOpAIlEHUS TEMY
KAIOOBI (HapuMeED, «IBOMHOE CIIUCAHUEY, «HE pabOTaET KapTay), OMPEeIIieT SMOIMOHATBHYIO
TOHAJILHOCTh (HEraTUBHAs, HEWUTpalbHas, MO3UTHUBHAS) U CTEMEHb KpUTUYHOCTU. CTyAeHT
MIPEIOCTABUT MPUMEPHI aHAIN3a HECKOIBKUX JKal00 M MOKAKET, KaK MPOMIITBI HACTPOCHBI JIJIS
W3BIICYCHHUSI TUX CBEJICHUI.

Keiic 3. My.]'IBTI/IMOI[aJ'IBHHﬁ ACCUCTCHT AJIA 0aHKOBCKOT'O OTACIICHUA

Omnucanue: B ¢pusnyeckux oTaeneHusx OaHKa IUIAHUPYETCs BHEIPEHHUE MHTEPAKTUBHBIX
NU-koHCynbTaHTOB s nomomu  kiaueHTtaM. lIpenmomaraercs  co3maTte  IMPOTOTHID
MyJIBTUMOJIAJIbHOTO ~ ACCHCTEHTAa, KOTOPBIM yMEeT BOCIHPHUHMMATh pE€Yb U  BU3YAJIBHO
OpUEHTUpPOBAThCA B OTAelIeHHHM. Hampumep, Takoll acCUCTEHT JOJKEH paclo3HaBaTh JIMLA
KJIMEHTOB WJIM MPeAbsBICHHbBIE MU JOKYMEHTBI, BUJIETh PACIIONOKEHHE OAHKOMATOB U IPU 3TOM
MOHMMATh T0JIOCOBbIE 3ampochl. OH KOMOWHHpPYET KOMIIBIOTEPHOE 3peHHue U 00paboTKy
€CTECTBEHHOT'O f3bIKa, OTBEYAs OJIOCOM Ha BONPOCH! KJIMEHTOB U JjaBasi BU3YaJIbHBIE ITOJCKA3KH.

Henb: PazpaGoTarh MmpOTOTHII CHUCTEMBI, UMHUTHPYIOIIEH (DYHKIMOHAIBHOCTh TaKOIO
MIOMOITHHMKA. JTO BKJIIOUAET: OTBET HA TUIIOBBIE BOIIPOCHI KJIMEHTOB TOJIOCOM, paclio3HaBaHUE U
OIMCAaHNE BU3YaJbHBIX OOBEKTOB (Hampumep, oTckaHupoBaTh QR-koJ macmopTa WM MokKasarh
IyTh 70 HY’KHOTO OKHA), HABUTALIMIO KJIIMEHTA BHYTPH OTAEIECHMS U T.1.. [IpoMOT-UHXUHUPUHT
3/1eCh HY’KEH JJI1 KOOPAMHAIIMU Pa3HbIX MOJAIbHOCTEHN (TEKCTOBOM M BH3yalbHOW) U dopmara
OTBETOB aCCUCTEHTA.

Osxunaemplil pe3ynbrar: MHTepakTUBHAS MYJIbTUMOAJIbHAs MOJIENb (MU IMYJISIUsS e€
paboThl), KOTOpasi Ha 3arpoc MOJIb30BATENSI TOJIOCOM MOXET BBINOJHUTH JIEHCTBHE: MOKA3aTh
HY’KHBIHM y4acTOK OTJeJIEHUS Ha SKpaHe, IPOKOMMEHTUPOBATh MPOTrpecc 00CIyKUBaHUs, YKa3aTh
Ha Omxkaiimmii 6aHkoMaT U T.1.. CTYAGHT IEMOHCTpUpPYET paboTy acCUCTEHTa Ha HECKOJIbKHX
ClEHapusaxX (HampuMmep, KIMEHT CIpaIIMBaeT TOJIOCOM, AaCCHCTEHT pearupyeTr cloBaMu U
otoOpakaeT HH(POPMALIHIO Ha SKpPaHe).
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Keiic 4. OnTummu3aiys MpoMITOB M OIEHKA X KauecTBa B 0aHKOBCKOM 4aT-00Te

Onucanue: bank Bueapser Al-uaT-00T Ui KOHCYIbTHPOBAHUS KIMEHTOB IO MPOIYKTaM
u yciayram. KauecTBo 0TBETOB Takoro 0oTa CHIBHO 3aBUCHUT OT TOTO, Kak C(HOPMYIHUpPOBAHbI
CHCTEMHBIE U TOJIH30BaTEIbCKUE MPOMITHI (MHCTpyKImK s LLM). B aTom keiice cTyaeHTaMm
npeiaraeTcsi IpoaHaIu3upPOBaTh, KaK pa3iIuyHble (JOPMYITUPOBKU MMPOMNTA BIUSIOT Ha OTBETHI
MOJIeJH, M BbIpabOTaTh METOJMKY OLIEHKM KadecTBa MpoMnToB. Hampumep, KOpoTKuit
HEOINpeAENEHHBI  3alpoC  MOXET NPUBOJUTH K pacIUIbIBYaTOMY OTBETy, TOrJa Kak
CTPYKTYpUPOBAHHBI MPOMNT C yKa3zaHueM poJieii u ¢opmara oTBeTa — K 0ojiee TOYHOMY U
NoJIe3HOMY pe3ynbraTy. Heo0XoauMo yMeTh M3MepsTh KaueCTBO OTBETOB MOENH (Hamuuue
OIIMOOK, MOJIHOTa OTBETA, COOTBETCTBHE WHCTPYKLHMHM W OXHAAHWAM) M Ha OCHOBE 3TOTO
yJIy4I1laTh IPOMITHI.

Henb: Pa3paboraTs 1 mpoTecTUPOBATH MOAXO K YIYUYIISHUIO TPOMITOB J11 0aHKOBCKOTO
yar-00Ta. CTyIEHT I0JDKEH 110100paTh METPUKH KauyeCTBA OTBETOB (HAIIPUMED, 10JISl TPABUIIHHBIX
pelIeHUi 3a/Jad MOJb30BATENsA, YIAOBJIETBOPEHHOCTh I0OJb30BATENIEd OTBETAMH, OTCYTCTBHE
«TaJUTIOLIMHALMN» B OTBETE) U HA X OCHOBE CPaBHUThH HECKOJIBKO BapMAHTOB MTPOMIITOB. Llens —
TOOUTHCS TOTO, YTOOBI JIOJISE BEPHBIX M MOJIE3HBIX OTBETOB BHIPOCIIA JI0 1IETIEBOTO YPOBHS 3 CUET
ontuMu3au HOpMyITUPOBOK 3aIPOCOB U UHCTPYKIMH st LLM.

Oxwupnaemsplil pe3ynbrar: OTYET WIM MUHU-UCCIEIOBAHUE, JIEMOHCTPUPYIOIIEE OLIEHKY
Ka4ecTBa Pa3HbIX BAPUAHTOB IPOMITOB M (PMHATBHYIO ONTHMHU3HPOBAaHHYIO Bepcuto. Hampuwmep,
CTYJEHT MOXET TNPUBECTH TaOMUIly C METpPUKaMH (pEeleBaHTHOCTh OTBETa, (aKTUdecKas
KOPPEKTHOCTb, COOJIIOJIEHUE CTHJIA U T.J.) JJi IPOMIITa Bepcuu A vs Bepcuu B, u nmokasats, 4o
MOCJIE YJIYYIIEHUS IPOMIITA KadyeCTBO OTBETOB MOBBICHIOCh. OXKHUAAETCS, YTO CTYIEHT
NPEUIOKUT PEKOMEHJANNUU 0 (OPMHUPOBAHUIO IPPEKTUBHBIX MPOMITOB (CTPYKTYPHPOBAHHE
MHCTPYKLMH, YKa3aHHe KOHTEKCTa, IPUMEPOB U IIP.) HAa OCHOBE MPOBEIEHHBIX IKCIIEPUMEHTOB.

Keiic 5. LLM + RAG xak unrepdeiic k Bl-cucteme (cTpoutenbHast KOMIIaHWs)

Onucanue: Jlns xopnopatuBHoi Bl-cucrembr (Business Intelligence) xommanum-
3acTpoiiiuka HeoOX0AMMO pa3paboTaTh UHTEP(PENC Ha ECTECTBEHHOM S3bIKE, YTOOBI COTPYAHUKU
MOTJIM 3alpamuBaTth OTYETH U JaHHble Oe3 3HaHuih SQL. IIpoekT mpenrnonaraer MHTETrpalio
LLM c xpanunuimeM naHHbix (Hanpumep, ClickHouse) mo npuninumy Retrieval-Augmented
Generation (RAG). LLM Oyaer ximaccuuimpoBath €CTECTBEHHO-S3BIKOBBIE —3aIllPOCHI
NOJIb30BaTeNe U U3BJIEKATh U3 HUX (haKTHUECKUe mapameTpbl ((pUIbTphl, METPUKH, IEPHOABI),
HEoOXOUMBbIE JUIsl OCTPOEHHUs OT4€Ta. 3aTeM ATH mapaMeTpbl nepenatorcs Bl-cepBucy mns
dopmupoBaHus oTBeTa. TakuM 00pa3oM, MOJIb30BaTeNb 3a/aéT BONPOC HA OOBIYHOM SI3BIKE, a
cuctema (popMHpyeT KOPPEKTHBIHN 3aIIPOC K JAHHBIM.

Lenb: PazpabotaTe MpOMIIT-CTpaTerMu U JIOTUKY OOpabOTKHU 3alpocoB, MO3BOJISAIOLINE
LLM npeoOpa3oBbIBaTh BONPOC MOJI30BATENS B IapaMeTpsl i TUIoBoro otuéra. Hampumep,
Ha 3anpoc «Ilokaxu npoaaku KBapTHUpP IO PErMOHAaM 3a MOCIEIHNUN F0/1» MOJEINb JT0JKHA U3BJIEYDb
CYIIIHOCTH: [TOKA3aTeNb — IIPOJIaXKH KBApTUP, U3MEPEHNE — PETHOHBI, IEPUOJT — MOCIEAHUN TOJ, U
BBIOpATh COOTBETCTBYIOIIMI m1a0i10H oTuéTa. L{enb — ynpocTuTh AOCTYN K JTaHHBIM C MTOMOIIBIO
MIPOMIITOB, YTOOBI JJa)Ke€ HECIIEIIMAINCTHI MOTJIU NOoTy4yaTh BI-oTuéThI.

Oxunaemslil pesynbrar: [Iporotun nHCTpyMeHTa Ha ocHOBe LLM, KOTOpBII IOHMMaeT
3arpochl 0 JaHHBIX U (GOPMUPYET HYKHBIA OTUET UM BU3yanu3anuio. CTyJAeHT AeMOHCTPUPYET
HECKOJIBKO NPUMEPOB 3alpocoB (0 IMpojaxax, 3arpaTax, IPOrpecce CTPOUTENIbCTBA U T.JA.) U
MOJIyYEHHBIX pe3yapTaToB. OLEHUBAEeTCs, HACKOJIBKO NMpaBwibHO LLM nHTEpIpeTupyer pasHsie
(opMyIMPOBKH BOTIPOCOB M U3BJIEKAET HYKHBIE TapaMeTPhl — T.€. (PaKTHUECKU KaYeCTBO IPOMIIT-
uHTerpanuu ¢ Bl.

Keiic 6. I'eneparusnbiii U1 114 co3nanns NpoeKTHONW TOKYMEHTALMHU 110 TEXHUUECKOMY
3aJaHUI0

Onucanue: B neBenonepckoil (CTpOUTENbHOM) KOMIAHMKM apXUTEKTOPHl M HH)KEHEPHI
TPATST 3HAYUTEIHLHOE BPEMs Ha OJITOTOBKY TEKCTOBOM MPOEKTHOM TOKYMEHTALIMU: 00OCHOBaHUS
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IIPUHATBIX PEIIECHUH, TOSICHUTEIbHBIEC 3alIUCKH, ONUCAHUS MH)KEHEPHBIX CUCTEM M JIp. 3ajada —
MCCJIEN0BATh BO3MOKHOCTb UCIIOIb30BaHus LLM 115 reHepanuy 4epHOBUKOB TaKUX JOKYMEHTOB
Ha OCHOBE MCXOJHBIX JaHHBIX IPOEKTa. BXOMHBIE TaHHBIE MOT'YT BKJIFOYATh: IAPAMETPhI 30aHUs
(3TaXHOCTh, MaTepHuallbl), KIMMATUYECKUE YCJIOBMs, Ha3HAUeHHE OOBEKTa, HOPMATHUBHBIE
TpeboBaHus M T.1.. TpeOyercs HAacTpOUTh MPOMITHI TaK, YTOOBI MOJENb HAa OCHOBE 3THUX
CTPYKTYpPUPOBAHHBIX BXOJHBIX CBEJIEHUI TI'€HEpUpOBaja CBA3HBIA TEKCT, COOTBETCTBYIOLLUMI
tpeboBanusM ['OCT u nmpuHATHIM 111a0JI0HaM B KOMIIAaHUH.

Lenp: Pa3zpabotaTh MpOTOTHUII TEKCTOBOTO T'€HEPATOpa, MOMOTAIOUIETO CHEIHAINCTaM
ObIcTpee (hOpMUPOBATH IIPOSKTHYIO JOKYMEHTALMIO COIIACHO 33JaHHBIM IIA0JOHAM U HOPMaM.
IIpoiwe rosops, 1eib — aBTOMaTU3UPOBAaTh PYTUHHYIO 4acTh HalMCaHus AoKymeHTauuu: LLM
npelaraeT Y4epHOBOM TEKCT, a HHXKEHEp yxKe ero JopadartsiBaeT. J{jist 3T0ro HykHO IpoayMartsb,
KaK IPeACTaBUTh UCXOHBIE JAHHbBIE B IPOMITE (HApUMEp, IEPEUUCIUTH OCHOBHBIE ITapaMeTpPhI
U TpeOOBaHUS) M KaK OrpaHUYUTh CTHIb U COJIEp)KAHME TCHEPUPYEMOIo TEKCTa paMKaMH
TEXHUUYECKOTO 3aJaHMs.

Oxunmaembiii pe3ynbTar: MHCTpYMEHT uianM Mojlenb Ha ocHoBe LLM, renepupyromas
JIOTUYECKU CTPOMHBIA M HOPMAaTUBHO KOPPEKTHBIH TEKCT IMPOEKTHOIOo JOoKyMeHTa. CTyaeHT
npeaocTaBisieT (parMeHThl CTeHEPUPOBAHHBIX JOKYMEHTOB (HAalpuMep, pa3ziesl NOsICHUTEIbHON
3aIMCKH), TTOKA3bIBasi, YTO TEKCT COACPKUT OOOCHOBAHWS PEUICHWH, OMMCAHUS CHCTEM H IIp.
Osxkujaercs, 4To TaKOM YepHOBUK OYET JIETKO MOAIaBaThCs MIPABKE MHKEHEPOM, a IPUMEHEHNE
IPOMIIT-UHKUHUPUHTA COKPATUT BpPEMs [TOATOTOBKU JOKYMEHTAIUH.

Keiic 7. MynbTUMOAAIBHBINA areHT JUIsi MOHUTOPUHIA CTPOUTENIBHOM IIJIOIAAKU

Onucanue: KomnaHus-3acTpoMIIMK XO4YeT cO34aThb CHCTEMY MAJii MOHUTOpPUHIA XOJa
cTtpoutenberBa ¢ nomombto MU, Ilpennaraercs mnpoToTMn MyJIBTHMOAAIBHOTO —areHTa,
CHOCOOHOTO aHAIM3UPOBaTh BU3yallbHBIE JaHHBIE ((HOTO W BUACO CO CTPOHIUIOMAAKH) W
IIOHMMATh TOJOCOBBIE WJIM TEKCTOBBIE 3allpOChl MHXEHEpoB. Hampumep, crnenuamuct MoOKeT
cupocuth: «lIpoBepb, BBINOIHEH JIM MOHTaX MEPEKPBITUS HAa 5 3Taxe?» — areHT JO0JKEH
poaHaJIM3UpPOBaTh nociennue ¢ororpadguu 5-ro 3Ta’ka U OTBETUTh HAa OCHOBE YBUIECHHOTO.
Takum o00pa3oMm, OOBEAMHSIOTCS BO3MOXXHOCTH KOMITHIOTEPHOTO 3peHus (pacro3HaBaHUE
00BEKTOB, CTaJUi CTPOMTENbCTBA, BBIABICHHE HapymieHuil) u NLP (monumanue 3ampoca,
reHepanus oT4éTa).

Lenb: O0beIUHUTD B OJJHOM PELICHUH aHAIN3 N300pakeHUI M TOHUMaHUE €CTECTBEHHOTO
A3bIKa NIl KOHTPOJIA 3a CTPOUTENHCTBOM. HeoOXoaumMo HACTpOUTh MOJEIb TakK, 4TOOBI IO
3aMpocy OHa HaXoJWjla HYXHbBIH BU3YyalbHbIH (hparMeHT (Hampumep, CHUMOK OIpe/elEHHOrO
JTa)ka), OLIEHWJA ero (BbISIBUJIA, YTO CHAENAaHO, a 4TO HET) U c(hopMyiaupoBana OTBET IS
nosib3oBarens. Llenb mpoekTa — goKa3aTh, YTO MYJIBTUMOAAJIBHBIA MOJAXOJA MOYKET YCKOPUTH
IPOBEPKY Mporpecca padboT 1 0OHapykeHue npodaemM Ha 0OBEKTE.

Oxunaemplil pe3ynbTar: IIpoTOTHII MHTEPAKTUBHOIO areHTa, KOTOPBIA IO 3ampocy
CHEIMaJINCTa IOKa3bIBA€T HYXKHBIM y4YacTOK CTPOMKH, KOMMEHTUpPYET cTaTyc (Hampumep:
«IlepexpriTe Ha 5 sTaxke ycraHoBieHO Ha 80%») U QUKCHpPYeT OOHAPYKEHHbIE HApYILICHHUS.
CryzaeHT neMOHCTpUpyeT paboTy areHTa Ha HEeCKOJIbKMX 3arpocax. OlleHHBaeTcsi, HACKOJIbKO
KOPPEKTHO areHT pacro3HaéT CUTyallio Ha U300paKeHUSX U TIOHATHO JIM OOBACHSET €€ B TEKCTe
— TO €CTh KaK MPOMIIT-MH)KUHUPOBAHUEM CBS3aHbl BU3YyaJIbHbIE TaHHbIE U T€HEpalsl OTBETA.

Keiic 8. I'eHepanuss MapKeTHMHNOBOrO KOHTEHTAa JUIsl JKUJIBIX KOMIUIEKCOB (TEKCT +
M300paxKeHusl)

Onucanue: [IeBenonepckas rpymnmna perysipHO 3alyCKaeT MapKETHHIOBbIE KaMITAHUU JIJIS
CBOMX JKWJIBIX KOMIUIeKcoB. HeobxonnMo uccienoBath npuMeHeHue AUQQy3HOHHBIX Mojenel
re’epanuu u3o0paxeHuit coeMecTHo ¢ LLM Ju1st MOATOTOBKH peKJIaMHBIX MaTepUalIoB. 3a/1aua —
ABTOMATUYECKU CO3/1aBaTh BU3YaJM3WPOBAHHBIE PEKIAMHbBIE KapTOUYKH OOBEKTOB: HaIpHUMeEp,
TreHepUpOBaTh M300pakKeHHWE WHTEphepa KBapTHphl WM BHUJ W3 OKHa ¢ momoulbio diffusion-
MOJIeJM, a TaKKe TIeHepUpOBaTh INPUBJEKATEIbHOE TEKCTOBOE OINUCAHUE KBapTUPHI,
UHPPACTPYKTYpHl paiioHa, MPEeUMYILECTB KHJIOro KoMiiekca ¢ nomoursio LLM. Unes B Tom,
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yTOOBI HA PAaHHUX dTanax, 0e3 MPUBJICUCHUS AU3AIHEPOB U KOMUPAUTEPOB, MOIy4aTh YEPHOBOU
BAPUAHT PEKJIAMHOTO KOHTEHTA JJI1 TECTUPOBAHUS UCH.

Henb: Co3nath UHCTPYMEHT(bI) A7l OBICTPOI TreHepaluy MPOJAIOUIMX MaTepuUajoB Ha
OCHOBE 3a/IaHHBIX XapaKTEpUCTHK 00beKTa HelBWKMMocTU. Hampumep, no BBoAy NnapameTpoB
KBapTUPBl (METpaK, 3TaX, PaclOJIOKEHHUE) U OKPY>KEHUs, CHCTeMa T'eHepupyeT h3o0pakeHue
ATOM KBapTUPBI B OIPEACIEHHOM CTUIIE U MTULIET PEKJIAMHBIN TEKCT O HeW. Llesib — CHU3UTh BpeMst
U CTOMMOCTb MOJATOTOBKM MapKETHHIOBBIX KaMIaHHWM, MCHONB3YysS MPOMMOT-UHKUHUPHHT IS
[I0JIy4€HUs1 BAPUATUBHOI'O KOHTEHTA.

Oxunaemplii  pesynpraT: Habop aBTOMaTHuecKd CreHEPUPOBAHHBIX  KapTOYEK
HEJIBKUMOCTH, TA€ Y KaXIOro oOBEKTa €CTh CreHEpUPOBAHHOE M300pa’keHHE M OINKCaHHE,
0JIM3K0€ MO CTUITIO K paboTe MapkeTosora. CTyIeHT MpeACTaBIIsieT HECKOIbKO MPUMEPOB TaKUX
KapTouek (HampuMmep, KapTHMHKa + a03al TeKCTa) M OLEHMBAeT uX KadecTBO. Okupaercs
o0cy>xJieHue, KaK MoJ0HpaIiCh MPOMIITHI JIJIsl MOZeiel (Harnmpumep, TeKCTOBbIE TOJICKA3KU s
IFEHepaluyd HY>XKHOT'O BH3YaJbHOTO CTWJIS U COAEpXNKAaHMS OINMCAaHUS) U Kakue IpaBKu
noTpeOOBAINCH, YTOOBI JOBECTH MAaTEPUAJIbl O MPUEMIIEMOTO YPOBHS.

Keiic 9. [IporHo3upoBaHue CpPOKOB CIa4d CTPOUTEIHLHOTO OOBEKTa MO TEKCTOBBIM W
BU3YaJIbHBIM JAHHBIM

Onucanue: CrpouTenpHas KOMIIAHHUSA BENET apXUB JAaHHBIX O XOJI€ CTPOUTEILCTBA!
peryyspHble OTYETHBIE 3aITUCH (TEKCTOBBIE OTYETHI O CTPOUTENBHBIX paboTax) u ororpaduu co
CTpOWKH 3a pasHbie nathl. [Ipenmonaraercs, 94To ¢ MOMOIIBIO MYJIBTUMOIENN, 00padaThIBaroIIei
TeKCT + H300paKeHHs, MOXXHO MPOTHO3HPOBATh BEPOSTHOCTH 3aJCPKKU CHauud OOBEKTa
OTHOCHUTEJIbHO IJ1aHa. To ecTh 00beAUHNUTH HHPOPMALUIO U3 IOCIEAHUX OTYETOB U BU3YAJIbHOTO
nporpecca, 4roObl MOHATH, YKJIQAbIBACTCS JIM MPOEKT B rpaduk. Mojenb J0IKHA BBISBISATH
NPU3HAKH OTCTaBaHMS, HAIIPUMEP, He3aBepUIEHHBIE (hacaHbIe pabOTHI MIIM OTCYTCTBHE MOHTaXa
WHXEHEPHBIX CHCTEM, KOTOPbIE YIIOMUHAIOTCS B TEKCTE U BUIHBI Ha (OTO.

Lens: Pa3paborats Momens (BO3MOXKHO, C Ucmoiab3oBaHueM LLM st ananmusa TekcTa
otuétoB u CV-Monenu st POTO) AJIs OLIEHKH PUCKOB 33JEPKKHU CIadyl 00BEKTa MO TEKYIIeMy
ctatycy. IIpoMOT-UHXXUHUPUHT MOXET HUCHOJIb30BaThCS Ul IPEBPAIIECHUS] BBIBOJIOB MOJAEIU
(HampuMep, OTMEUYEHHBIX BHU3yallbHBIX HECOOTBETCTBHI) B MOHITHOE OOBscHeHue. Llenp —
NpelynpeauTb MEHEIKEPOB IPOEKTa O IMOTEHIHAIbHBIX MpobiieMax 3apaHee, Ha OCHOBE
KOMILJIEKCHOTO aHAJIW3a IaHHbIX.

Osxunaemslil pe3yabTat: [IpoToTHI CUCTEMBI, TOKA3bIBAIOLIEH BEPOSITHOCTh OTKIOHEHUS
OT rpaduka ¥ COMPOBOXKIAIOILIEH 3TO OO0BsicHeHHeM Mpu4uH. CTYAEHT JOJKEH MpPeCTaBUTh,
HarpuMep, UHTEPAKTUBHBIN MamOopa Wik OTYET: B KOTOPOM yKazaHo, yTo 00BeKT NeX mmeer
puck 3anepxku 30%, v iepeyucieHbl KitoueBbie (PakTopsl (BRISBICHHBIE MOIEIIBIO) — HATIPUMED,
«He 3aBepiIeHsb! (pacagHbie padoThl Ha 80% CpoKa», KMOHTaXX OTOIJIEHUS HE HAYaT, XOTS 110 IUIaHy
JOJIKeH ObITh TOTOB Ha 50%» u T.4. Takum 00pa3zoM JeMOHCTpHUPYETCs, KaK KOMOMHAIINS TaHHBIX
Y TIPOMIT-UHXKUHUPUHTA TIO3BOJISIET MOTYUYUTh OOBSICHUMYIO TIPEIUKTUBHYIO aHATTUTHUKY.

7. IlepedyeHb WH(OPMAIMOHHBIX TEXHOJIOTHMH, HCHOJb3yeMbIX NpPH
OCYIIECTBJIEHMH 00Pa30BATEJIbHOI0 MPOLECCA M0 JUCHUIINHE (MOTYJIIO)

7.1 Ilepevyenb HMHGPOPMANMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHH

NucTpymenThl M O0MOJMOTEKM: HUCHONB3YIOTCS coBpeMeHHble LLM-mmardopmsl u
uHCTpyMeHTHI reHepanuu. B wactnoctu, ChatGPT, DeepSeek, Perplexity, Grok u anamornyasie
CEpBHCHI JJIsl B3aUMOJACHCTBUSI ¢ TOTOBBIMU MojeisiMu. [[ist paboTel ¢ MOJEISIMH OTKPBITOTO
noctyna npuMmenstoTces Hugging Face (Spaces u Inference API). Be6-pazpaboTka u uHTETrpanus
peanmu3ytorcs Ha Python (Bepcuu 3.7+) ¢ 6ubmmorekamu FastAPI, Uvicorn, requests u dotenv. Jlis
TECTUPOBAHUS W aHajM3a BBIXOJHBIX JAHHBIX MOTYT HCHOJb30BaThcs OuOaMorekun NLP
(manmpumep, nltk u rouge-score). Muctpymenrtapuii takke BkitouaeT Google Colab u Jupyter
Notebook, a s opopmnenust oruetoB — MS Word nimn Markdown-penakrop.
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HcxonHble faHHBIE: TS SKCTIEPUMEHTOB U 3a/IaHUI MCTIIOIB3YIOTCS YIeOHBIE TEKCTHI U
KEWChl. DTO MOTYT OBITh IPUMEPHI 33JaHHI 110 MATEMaTUKE WIIH TPOrPaMMHUPOBAHUIO, HA OCHOBE
KOTOPBIX (POPMYJIMPYIOTCS IPOMIITHI (Hanpumep, «OOBSICHU, YTO TaAKOE IPOU3BOIHASY, « Harmummm
MUCHMO TIPETOAaBaTemto»). Jias MyIbTUMOMANBHBIX 3alad TPEOYIOTCS KapTHHKU (HAOOPHI
N300paKeHMIA) HITH OTTMCAHMS K HUM. J[aHHbIC BBIOMPAIOTCS WIIM T€HEPUPYIOTCS MPETo1aBaTesieM
3apaHee.

IIporpammuoe o6ecneuenue u UKT: HeoOxoqum noctyn k mHTepHETY M APl Kimroum
(OpenAl, Hugging Face u nap.). PexomeHnmyercss MCHOIB30BaTh Cpelbl pa3paboTku Jupyter
Notebook mmm Google Colab, a Takxke ymnoOHbI koa-penaktop (Visual Studio Code). Ins
XpaHEHUsT U COBMECTHOW pabOThI €O CTYJIEHTAMH MOXHO 3aJeHCTBOBATh Y4YEOHYIO
uHpopmanuonny cuctemy (LMS). Kpome Toro, misi aHanmsa pe3ysibTaTOB U BH3YyalH3allud
moryT nonanooutscs Excel mnmu Google Sheets.

1. O6naunbie IaTHOPMBI U CEPBUCHI

cloud.ru,YandexCloud,AWS/GCP/Azure— o01a4Hble BEIYUCICHUS

2. CucreMbl yIpaBJIeHUs BEPCUSMU H KOJLIA0OpaIiu

Git/GitHub/GitLab — koHTpOIb BepcHii KOJa U COBMECTHAs pa3paboTKa

4. Cucrema ynpaBjeHHs 00y4eHHEM

Moodle — ciaga pabot

7.2 IlepeyeHb JUIEH3HOHHOTO W CBOGOIHO PACIPOCTPAHAEMOr0 INPOrPAMMHOIO
olecnieueHust

1. JInuensunonnoe 110

VSCode — IDE st Python (cBoGogHOpacpocTpanseMoe)

LibreOffice— odopmiienne oT4eToB (CBOOOIHOPACTIPOCTPAHAEMOE)

2. Coboanoe I1O (Open Source)

Hugging Face Transformers — npeno0yuennsie monenu (BERT, GPT)
Gensim — TeMaTuyeckoe MojienupoBanue u word2vec

GitLab, GIT, MLFlow, Docker, Kubernetes, Terraform.®petimBopku miist ML:
PyTorch/TensorFlow — pa3zpaboTtka Heifpocereit

scikit-learn — knaccuueckue anroputmel ML

HNHCTpyMEHTHI 151 BU3YATIU3alMH:

Streamlit/Gradio — cozmanue BeO-unTephEeicoB It MOEeH
Matplotlib/Seaborn — rpadguku 1 aHaIU3 JaHHBIX

CVYBA:

SQLite/PostgreSQL — xpaHeHHe CTPYKTYPHUPOBAHHBIX JTAHHBIX
FAISS/Annoy — BEKTOpHBII MOUCK

8. MaTepuajibHO-TeXHHYECKOe o0ecrevyeHne 1o JUCHUILIUHE (MOYJII0)
Buprtyanbuele mamunbl, kinactep Managed Kubernetes u pecypcst GPU B obnake
IpeloCcTaBisieTCss MHAYyCTpUaibHbIM apTHepoM [TAO «Coepbank»:

Koi-Bo En.

Ne ITpoxyxr [TapameTpsl mpoaykTa Kon-Bo KoHGUTypaIii 1M,

Bupryanenas BupryansHasg mammuza 10%
MalInHa vCPU 2 vCPU 4 RAM
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manmia ¢ GPU

4

Buptyanbnas

K8S

ML Inference
Instance Type
GPU

LLM

OC Ubuntu 22.04

Cucremusiii nuck SSD

Apenna nyonuynoro [P

Bupryanbnas mammna ¢ GPU
NVIDIA® Tesla® V100 2 GPU
8 vCPU 128 I'b RAM

OC Ubuntu 24.04

Cucremusiii nuck SSD

Huck SSD

Huck SSD

Apenpa nmybauunoro [P
Master node 8 vCPU 16 RAM

Worker node 10% noins 4 vCPU
32 RAM

Worker node SSD-NVME

Apenna nyonuynoro [P

Bpewms paboTel B Mecsin

HMucranc 8 x NVIDIA® H100
NVLink PCle 160 vCPU 1520
GB RAM

KonnuecTso 3anpocos k ML-
MOZEIISAM

Kosm ML-moneneit

Toxensr GigaChat 2 Max

Toxenst Embeddings

2000

4096

4096

64

40

160

50

400

I[OHOJ'IHI/ITCJ]LHBIC 00J1auHEBIe PECYPCHI MTPEAOCTABIAIOTCA TEXHOJOTHICCKUM TAPTHEPOM Yandex

Cloud.
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HanmenoBanue yueOHOM ayJuTOpUH, €€ OCHAIIIEHHOCTh

No Bun pa6or
000pYIOBaHUEM U TEXHUYECKUMH CPEJICTBAMH 00yUEHUS
1. JIeKIMOHHBIE 3aHATUS | AyAUTOpHS, YKOMILIEKTOBaHHAs CHelHaM3UPOBAaHHON
MeOeNIbI0 U TEXHUYECKUMH CPEJICTBAMH 00yUeHHs
2. JlaGopartopHble 3aHATHS | AyAUTOpPHS, YKOMILIEKTOBaHHAs CHelHaM3UpPOBAaHHON
MeOenpl0 M TEXHHYECKUMH  CPEICTBAMU  OOYy4YCeHHH,
KOMIIBIOTEPaMHU, TPOEKTOPOM, POTPAMMHBIM O00ecrieueHuEM
3. [IpakTuueckue 3aHsATHS | AyAUTOpPHUS, YKOMILIEKTOBaHHAs CHeHaIM3UpPOBaHHON
MeOeIbI0 U TEXHUYECKUMU CPEJICTBAMH 00yUYEHUS
4. I'pynmioBeie Aypauropus, YKOMIUIEKTOBAHHAas CIeLUAaIM3UPOBAHHON
(MHAMBUYATTbHBIC) MeOenpl0 M TEXHUYECKUMH  CpEIACTBaMU  OOy4YeHHS,
KOHCYJIbTallU1 KOMIIBIOTEPAMHU, IPOTPAMMHBIM 00eCTIeYeHUEM
5. Tekymuii  KOHTpOJIb, | AyauTOpHs, YKOMILUIEKTOBaHHas CIIeLIMATM3UPOBAHHOMN
IIPOMEXYTOYHAS MeOeNbl0 U TEXHUYECKHMMH  CpPEICTBaMU  OOydeHMs,
aTTecranus KOMITBIOTEPaMH, TPOTrPAMMHBIM 00ecTieYeHUEM
6. CamocTosTenbHas Kabuner 1ys camocTOSTeNbHOM pabOTHI, OCHALICHHBIN
pabora KOMIIBIOTEPHON TEXHHUKOW C BO3MOXKHOCTBHIO MOJKIIOUEHHUS K

cetu «lHTEpHET», NPOrpaMMON SKPAHHOTO YBEIMYECHHS H
00€CIEeYeHHbI JAOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAIMOHHO-
00pa30BaTENIbHYIO CPEely YHUBEPCUTETA.

[Ipumeuanue: Konkperusanus ayauropuii u ux ocHaienue onpeaensercs OIIOIL.
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