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1 leau u 3axa4M U3y4YeHUs] AU CHUIIHHBI (MOLYJI)

1.1 Ileab ocBOeHUS TUCUHUILIMHBI

®opMHUpOBaHUE Y CTYACHTOB LIEJIOCTHOTO IIPEICTABICHUS O CIIEHUAIbHOCTH, CBA3aHHOU C
npuMeHenneM renepatuBHbix U-moneneii (LLM), ocBoeHre 6a30BbIX KOMIIETEHIIHI B 0071acTH
IPOMIT-UHKUHUPUHTA, Pa3BUTHE HABBIKOB KOMaHIHOW paOOThl B TMOPUIHOM Cpefie «4eIoBeK +
NW» n noHMMaHus TPEHAOB COBPEMEHHOIO UCKYCCTBEHHOI'O MHTEJUIEKTA JUIsl IOCTAHOBKU U Pe-
IIeHUs NPO(ECCHOHANBHBIX 3a/1a4.

O3HakoMJICHHE C TPAKTUKOM UCTIOIb30BaHus reHepatuBHoro MU uist Op1cTporo npoToTu-
IUPOBAHUA B PEaIbHOM CEKTOPE SKOHOMMKHM (Ha MpUMEpe UIPOBOM MHYCTPUU) Yepe3 BHIIIOIHE-
HUE KelcoB uHaycTpuaiapHoro naptaépa (MUII), Bkiatouas co3nanne MVP urpoBsix npoaykToB
u o0yueHue RL-areHTOB B CUMYISLIMOHHOM cpefie.

N3meHeHus cBg3aHHbIE C BKIIOYEHHE B pabOuyr0 IpOrpaMMy IUCLUIUIMHBI MaTepHaoB
WHAYCTPUAJIBLHOTO MapTHEpa noMedeHsl abopesuarypoit MUIL

Ab0pesuarypa MUII — «MaTtepuajibl HHIYCTPHAJBHOIO NAPTHEPa»

1.2 3agaun TUCOUILTAHBI

1. O3HaKOMHUTH CTYJIEHTOB C UCTOpUEH Pa3BUTHUS, COBPEMEHHBIMU TPEHIAMU MU KIIOYE-
BbIMHU HaIIPABJICHUSMHU UCKYCCTBEHHOI'O MHTEIIIEKTa, BKItovyas reneparuBHble Mojenu (ChatGPT,
DeepSeck, GigaChat, YandexGPT, Qwen, Claude, Gemini u ap.).

2. CchopMupoBaTh yMeHHUE O3UIIMOHUPOBATH COOCTBEHHYIO 3a/1a4y B KOHTEKCTE TPEHI0B
WU u BBIOUpATh NEPCIIEKTUBHBIE METObI €€ PEIICHMUSL.

3. HayuuTts 6a30BbIM TEXHHKAM MPOMIT-UH)XUHUPUHIA (11a0JI0HBI, LIETIOUYKU pacCcyxie-
HUM, CHCTEMHBIE TPOMIITHI) U aHATIU3Y PEAaKIIUU MOJIETEH.

4. Pa3BuTh HaBBIKM 3()(PEKTUBHON KOMMYHHMKAIIMU B MPOEKTHOW KOMaHJE, BKJIOYas IO-
CTaHOBKY 3a11a4 Joasam u MU-areraram, Gpukcannio 70roBOpEHHOCTEN U KPUTEPHUEB KauecTBa.

5. IloaroToBuTh K y4acTHIO B KOJUIEKTUBHOU pa3paboTke WM-pemenuii ¢ ucnonb3oBa-
HUEM IIPOMITOB U T€HEPATUBHBIX MOJIEIEH.

6. CchopMupoBaTh NpakTUYECKHE KOMIIETEHIIMH 110 IPUMEHEHUI0 TeHepaTtuBHoro MM nms
co3nanust MVP urpoBoro npojykra (Ha OCHOBe KelCOB HHAyCTpuanbHoro napraépa MUII):

O pa3paboTKa MPOMIMTOB JJIsl T€HEpaIlM1 UTPOBBIX ACCETOB (TEKCTYpPHI, 3ByKOBOE CO-

MpOBOXK/IeHUE, aHUMalus, CH-CKpUIITHI);

O HacTpoiika nairuiaitHa HHTerpauuu ¢ urpoBbiMu JBMKkaMu (Unity);
O TPOEKTUPOBAHME CUCTEMHBIX POMIITOB JIJIsl 0TOOpa U OILIEHKU CT€HEPUPOBAHHOTO

KOHTEHTA;

O ocBoeHHE 0a30BbIX MPUHIUIIOB 00y4ueHUsI RL-areHToB B (hr3nueckoi CUMyISIUN

(cpena Unity ML-Agents, pyHKIIUS Harpabl, HAOIIOCHNS).

7. Ilo3HaKOMUTH CTYIEHTOB C poiisiMu Al-MH)XeHepa-NpOoTOTUNHPOBIINKAa U ML-uHxe-
Hepa B UTPOBOI MHIYCTPHUH, a Takxke ¢ MeTogamu orieHkH 3¢ dexktuBHoctu (ROI) BHEpeHus re-
HepatuBHoro MU npu pa3paboTke UrpOBHIX MPOTOTUIIOB.

1.3 MecTo AucuuminHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHO MPOrpaMMbl

JucuuruinHa «BBenenue B ciennanbHOCTh» OTHOCUTCS K «YHactu, hopmupyemoit yyact-
HUKaMu 00pa30oBaTeNbHbIX OTHOIICHMI» bioka 1 «luciunauael (MOIysH)» y9eOHOTO IJIaHa.

Peanu3zanus qucHUIUIMHBI IPEATNIONaraeT B3aUMOAEHCTBHE C MHTyCTPUAIbHBIM NapTHEPOM
— crynuer CarX TECHNOLOGIES. B paMkax IuCHHIIIIMHBI CTYACHTHI BBITOIHSIOT IIPAKTHYE-
ckue keiicel (MUII), opuenTHpOBaHHBIC HA PEAJIbHBIC 3aJa4d UTPOBOM MHIYCTPUH, UYTO CITOCOO-
CTBYeT (popMHUPOBaHUIO MPO(PECCHOHATBHBIX KOMIIETCHIIUH, BOCTPEOOBAaHHBIX HA PBIHKE TPY/IA.

Ilpepexeuzumui: JlucuuninHa peaausyercs Ha 1 Kypce B IepBOM ceMecTpe.



Cmedxncuvle oucyuniunol: Pazpabotka ruOpUIHBIX HHTEUIEKTYalbHbIX cucTeM (SS-2.1(C))

1.4 IIpodeccuonaibHbIE POJIH B CTPYKTYpPe 00pa30BaTeJIbHOM MPOrpaMMbl

Ponw 1: Data Engineer (Unoicenep no danuvim)

3agaun:

1. IIpoextuposanue u nocrpoenue ETL-npoueccos

SER

Kalun

Co31aHue ¥ ONTUMHU3AIUS XPAHWIIHI TAHHBIX

ObecrnieueHne KauecTBa U JOCTYITHOCTH JaHHBIX
Hacrpoiika uadpacTpykTypsI 1151 00pabOTKH OOIBIINX JTaHHBIX
WuTerparus pa3po3HEHHBIX HCTOYHUKOB JTAHHBIX
PaboTa ¢ qaHHBIMU B 00JIACTH TTPUPOJIOTIOIB30BAHUS, METUITHBI, CBSI3H U TEJICKOMMYyHH-

Ponv 2: ML Engineer (Hnoicenep MO)

3agaun:

1. Peanmzanus ML-Moneneit B mpoAyKTUBHBIX CUCTEMAX

2. OnTuMH3anMs NTPOU3BOJUTEIHLHOCTH U MacIITAOMPOBAHNE MOETICH

3. Pa3zpaborka ML-nainiaiiHOB 1 aBTOMaTU3AIIM MPOIECCOB

4. MOHUTOPHHT KayeCcTBa MOJCJICH B MPOTYKTUBE

5. Hurerpanus ML-pemenuii ¢ OM3HeC-IPUIIOKEHUIMA
Ponw 3: MLOps (Cneyuanucm no sxcniyamayuu MH)

3agauu:

1. ABromaru3zanus nporeccoB oOyueHus U pa3BepThIBAaHUS MOJEIIEH
2. MOHHMTOPHUHT MPOU3BOIUTEILHOCTH ML-crucTtem
3. VYmpapneHue BEpCUSMHU MOJICICH U TaHHBIX

4. O6ecneuyenue CI/CD mist ML-ipoekToB

5. OnTuMuzaus BHIYUCIUTEIBHBIX PECYPCOB

1.5 IlepeyeHsb MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHUSs] M0 JMCHHUILIUHE (MOAYJII0), CO-
OTHECEHHBIX € IVIAHNPYEMbIMH Pe3yJIbTATAMH 0CBOeHUsI 00Pa30BaTeIbHOI NPOrpaMMbl

N3yuenne naHHOW y4uyeOHOM IUCHUIUIMHBI HampaBieHO Ha (opMupoBaHUE Yy 00yuaro-
IIUXCS CAETYIOUINX KOMITETEHIIHNA:

Kon, ypoBens u popmyanpoBka
KOMIIeTeHIIUH

HNupnkatopbl

YPOBHI(I OCBOCHUS UHAUKATOPOB
KOMIIETCHIIMHU

LC-8 CriocoOeH nmpuMeHsTh 3Ha-
HUS 00 UCTOPHUU Pa3BUTHUS U TPCH-
nax coBpeMmennoro MU nns popmy-
JUPOBAHUS KOPPEKTHBIX ITOCTAHO-
BOK 3a/1a4 M TIOUCKA TIePCIICKTHUB-
HBIX CIIOCOOOB peIIeHUs MPOoOIIeM ¢
nomonisro U1

LC-8.1 ITo3unnoHupyet cOOCTBEH-
HYIO 33/1a4y B 33/IaHHOH 00J1acTh
3HAHMS C TOUYKH 3pPEHHS TPEH/I0B
coBpemenHoro M1

3HaeT:

— OCHOBHBIE 3Tallbl HCTOPUU Pa3BU-
tust UM 1 reHepaTuBHBIX MOIENEH;
— KJIIOUEBBIE TPEH/IbI COBPEMEH-
Horo MU (LLM, MynbTHMO1aITh-
HocTh, RAG, areHTHbIE CUCTEMBI);
— 6aszosele HanpasyieHus U (NLP,
KOMIBIOTEPHOE 3pEHHE, aHAIIN3
JIAHHBIX);

— (MUII) ocobeHHOCTH TPUMEHE-
Hus reiepatusHoro MM B urposoit
HHIYyCTpuM: coznanue MVP, rene-
parust accetoB, o0ydenue RL-aren-
TOB.

YMeer:
— (opMyNHpOBaTh 3a1a4y B CBOCH
MPEeIMETHO 001aCTH;




— COOTHOCHTH NOCTABJICHHYIO 3a-
Jlady ¢ aKTyaJbHBIMU TEXHOJIOTH-
svu MU,

— yKa3bIBaTh NEPCIEKTHBHBIE Me-
TOMBI penieHwust (zero-shot,
few-shot, moobydenue u ap.);

— (MUII) popmynmpoBaTh 32189y
10 IPOTOTHITUPOBAHUIO UTPOBOTO
MPOJyKTa U COOTHOCHUTH €€ C BO3-
MoxHocTsiMu LLM u nuddy3mnon-
HBIX MOJIETIEH.

Bunageer:

— HAaBBIKOM aHaJIu3a TPCHIOB IS
obocHoBaHus BeIOopa M -peme-
HUS;

— CIIOCOOHOCTBIO KPUTHYECKH OIIe-
HUBATh IPUMEHUMOCTH TCHEPATHUB-
HBIX MOJI€JIEH K KOHKPETHOM 3a-
nade;

— (MUII) HaBBIKOM aHAIW3a PU-
MEHHMOCTH TeHEpaTUBHBIX MOJIe-
JIeH 11 KOHKPETHBIX 3TAIloB pa3pa-
0OTKH UrpHI (TEKCTYPHI, 3BYK, KOJ,
noBeneHue Al).

LLM-5 Opranusyer B3auMoJe-
CTBUC C I'CHCPATUBHBIMU MOJCIAMU
4yepe3 NPOEKTUPOBAHUE, aHAIM3 U
NPUMEHEHHUE ITPOMIITOB

LLM-5.1 Hcnomns3yet
11a0I0HBI TIPOMIITOB

0a3oBbIe

3HaeT:

— KOHIICMIIHIO TIPOMIITA U €r0 POJIb
B auainore ¢ LLM;

— 6a3oBble Ma0IOHEL: zero-shot,
few-shot, chain-of-thought,
role-based prompting;

— CTPYKTYpy HpOMOTa (MHCTPYK-
1HsI, KOHTEKCT, BXO/IHBIE JITAHHBIE,
TIPUMEPHI)

VYmMmeer:

— COCTaBIISITh IPOMIITEHI IO 3a/1aH-
HOMY I1a0JIOHY /7Sl TUIIOBBIX 3a7a4
(TeHeparys TEKCTa, OTBET Ha BO-
HpocC, KIacCUpUKAIH);

— aJanTUpOBaTh 1A0JIOHbI O]
peMETHYIO 00J1aCTh;

— (MHII) cocTaBisTh IPOMITHI IS
rerepanuu C# ckpurntoB B Unity
(ynpaBnenue apromoomnem, NU-
TIpeciieIoBaHNe) ¢ HCIOIb30Ba-
HUeM ma0IoHOB zero-shot n
few-shot.

— (MUII) renepupoBaTh ONMUCAHUS
TEKCTYP, 3BYKOBBIX JOPOXKEK U
aHnManuu uyepe3 LLM ju1s nocie-
JyIOLIEN Tepeiaun B CrieluaIu3u-
poBannbie moaenu (YandexART,
T Py3nOHHBIE CETH).

Bunaneer:

— HAaBBIKOM IMPOEKTHUPOBAHUS
MIPOMITOB JJIsI PELICHUs MPUKIIa-
HBIX 3a/1a4;

— (MUII) HaBBIKOM NTPOEKTUPOBA-
HUS IPOMITOB AJISL CO3JAHUS UTPO-
BBIX MEXaHMK U JIOTUKU IPOTUBHU-
KOB B (PM3MUECKOHN CUMYIISIIMN

3Haer:




LLM-5.6 AnanusupyeTr U OTJIaXHU-
BaeT MPOMIMTHI

— OCHOBHBIE TIapaMeTPhI TeHepaLin
(temperature, top-p, max_tokens) u
UX BJIUSIHHE HA PE3YJIbTaT;

— TUIIMYHBIE OMIMOKH B MIPOMIITaxX
(IBYCMBICIICHHOCTD, HEAOCTATOK
KOHTEKCTA, IPOTHBOPEUHS);

— moaxonsl K A/B-tecTupoBaHmio
[POMIITOB

YmMmeer:

— M3MCHATH TapaMeTpPhl TeHepaun
Y aHAJIM3UPOBAThH PEAKITUIO MO-
JIeTu;

— IPOBOJIUTH CPABHCHUE HECKOJIb-
KHX BApUAHTOB MPOMIITA;

— BBIABJIAITH IPUYHMHBI HEXKEIATEIb-
HOTO MOBEJICHHS MOJICIN (TaJLIkO-
LIMHAIIMH, CMEIIEHNE, OTKAa3 OT OT-
BeTa);

— (MUII) npoBOOUTE OTIAIKY
MIPOMITOB IIPH T€HEPALINH UTPOBBIX
acceToB U C#-KoJa: BBISIBIIATD NIPH-
YHHEI HepabOTOCIIOCOOHOCTH
CKPHIITOB, HECOOTBETCTBHUS CTHJIS
TEKCTYP, HEKOPPEKTHOTO MOBE/IC-
Hus RL-arenra;

— (MUII) npumensts A/B-Tectupo-
BaHHE MIPOMIITOB IS BhIOOpa
HAWJTYYIIUX BAPUAHTOB I'CHEPALIUU
WUTPOBBIX YPOBHEH WM MTOBEICHUS
NPC.

Bnaneer:

— METOJIMKOIN UTEPaTUBHON OT-
JAJIKV TIPOMIITOB;

— CIIOCOOHOCTBIO IOKYMEHTHPOBATh
U3MEHEHHUS U Pe3yIbTaThl KCIIEPH-
MEHTOB,

— (MUIT) meToaukoit HTEpaTHBHOI
OTJA KU IPOMIITOB IIPH CO3JIaHUH
MVP urposoro npojyxra (0T mo-
CTAHOBKH 3a/1a4M J0 IOIy4eHHs pa-
6oueli nemo-Bepcuu B Unity).

SS-2  CmocobeH  ocCymIecTBIATH
CBOIO TPYAOBYIO [EATENHLHOCTH C
yaéroM HeoOxoaumocTh 3pdeKTus-
HOM KOMMYHHUKAlUUU U B3aUMOZEH-
CTBHS B paMKax KOJUICKTHBHOM ITPO-
eKTHOH pabotsl B chepe N

SS-2.1 3¢ hexTHBHO KOMMYHHITU-
PYeT ¢ yYaCTHUKAaMH MPOSKTHOU
KOMaH[IbI IPY TUIAHKPOBAHUH, pea-
JU3AIMH U aHAIH3€ PEe3yIbTaTOB
PpaboTHI B KOHTEKCTE THOPUITHOM
komaHapl «Yenmopex+WI», BKIIO-
Yasi TOCTAaHOBKY 3aJ1a4 JIFOJISIM 1
HNU-arenram, GUKCaIUIO JOTOBO-
pEHHOCTEN U KPUTEPUEB KaueCcTBa

3Haer:

— POJIU U 30HBI OTBETCTBEHHOCTH B
komanje MU-npoekra;

— IPUHLXIBI TOCTAHOBKU 3a/1a4
s moaei u as U-arenTos;

— TMOHATHE KPUTEPUEB TOTOBHOCTH
(Definition of Done) mis 3amad,
cBs3aHHbIX ¢ MU

— (MUII) ponu 1 30HBI OTBETCTBEH-
HOCTH B KOMaH/ie pa3paboTKH Urp ¢
ncnone3oBanuem UN: Al-iporotu-
nupoBInUK, ML-unxeHep, TeXHH-
YeCKHUH Au3aliHep, HHTErparop.

Vmeer:

— (opMyIHUpOBaTH 3a]1a91 JIJIS YIIe-
HOB KoMmaH bl u Juist UU-cepBucoB
C HUCIIOJIb30BAHUEM I1a0JIOHOB
MIPOMIITOB;

— (huKCUPOBATh TOTOBOPEHHOCTH U
KPUTEPHH Ka4eCTBA B IICBMEHHOM
BUJIE;




— y4acTBOBAaTh B OOCY)KICHUH ap-
XUTEKTYPHBIX U aHATUTUYECKUX pe-
IIEHNH,;

— (MUII) hopmynupoBaTh 3a1a4u
st U-areHToB npu reHepanumn
UTPOBOTO KOHTEHTA (TEKCTYPHI,
KO, aHUMAITHs) ¢ yIéToM TpeboBa-
HHUH K CTIJTIO ¥ IPOU3BOIUTEIHHO-
CTH.

— (MUII) ¢puxcupoBats KpuTEpUU
kauectBa (DoD) st crenepupo-
BaHHBIX aCCETOB (TOYHOCTH COOT-
BETCTBHS IPOMITY, YaCTOTA OLIM-
00K B KOJie, BU3yaJbHOE CXOZCTBO).
Bunageer:

— HaBbIKaMH pabOTHl B TMOPHIHOI
komanze (momau + UI);

— CIocOOHOCTBIO — aJlalTUPOBATH
CBOIO KOMMYHHUKAIIMIO MOJ TEXHH-
YeCKUi KOHTEKCT 3a/1a4H,;

— (MUII) naBBIKaMu paOOTHI B TH-
OpuIHOIl KOMaHJE C HCIOIb30Ba-
HHUeM wuHCTpyMeHToB Unity Al
Assistant ¥ reHepaTHUBHBIX MOJIeJIeH
JUIS YCKOPEHHS IPOTOTUITPOBAHUS.
— (MUII) criocoOHOCTBIO (hOpMyITH-
poBaTh TEXHHUYECKOE 3aJjaHue IS
HNH-renepanuy KOMIIOHEHTOB UTPO-
BOTO ITPOEKTA M TPOBEPSITH UX Ha CO-
OTBETCTBHE 3aMbICIIY.

2. CTpyKTYypa M coepkaHue TUCUUILTHHBI

2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

O6bmast TpyA0EMKOCTh IUCHUIUIMHBI COCTaBIIsIET 2 3a4. €. (72 yacoB), UX pacnpeeseHue
0 BUJIaM pabOoT MPEJCTaBIEHO B TaOIMLIE

CemecTpsl
Bun yuedHoii pa6oThI Beero (4acnl)
4acoB 1
KoHTakTHasi padoTa, B TOM 4HCiIe: 57,2 57,2
AyauTopHblie 3aHATHSA (BCEro): 50 50
3aHATHs JIEKIIMOHHOTO TUIIA 16 16
JlaGopaTopHbie 3aHATHUS 34 34
3aHATHS CEMHUHAPCKOTO TUIa (CEMUHAPBI, IPAKTHYE-
CKHE 3aHATHS])
HMuast kOHTaKTHas padoTa: 7,2 7,2
KonTpouns camocrositensHO# pabotsl (KCP) 2 2
[Tpomesxxyrounas arrectanus (MKP) 52 5,2
CamocrosiTeibHAs paboTa, B TOM 4YHCIe: 14,8 14,8
[ToaroroBka KypcoBoii paboThI 5 5
[TpopaboTka yueOHOro (TEOPETHYECKOr0) MaTepHaa 5 5
BrImonHeHe MHIUBUyaIbHBIX 3a/IaHUH (TIOATOTOBKA 48 48
COOOIIIEHU, TIPEe3CHTAITNH) ' '
IloaroToBka K TeKyleMy KOHTPOJIIO
yac. 72 72
B TOM 4YHcJIe KOH-
Oo0mas Tpy10eMKOCTh T T 57,2 57,2
3a4. ef 2 2




2.2 CTpyKTYypa QM CHUIINHBI
Pacripenenenuie BuoB yueOHOM pabOTHI M UX TPYIOEMKOCTH IO pa3/ieinaM JUCITUILTAHBL.
Pazniensl (TeMbl) TUCIUIUIMHBL, H3y4aeMble B 1 cemecTpe

KosaunyectBo yacos
Buea-
yan-
Ne HaumenoBanue pa3je/ios (Tem) Bee | /AYAMTOPHas pa- | T0p-
ro oora Hast
pa-
oora
J n3 | JP | CPC
1 2 3 4 5 6 7
1. | Beexnenue B renepatuHblii Ul u LLM 5 1 2 2
2. | ApXuTeKTypbl FeHepaTUBHBIX MOJIeei 7 2 4 1
3. | [IpyHIMIBI TPOMIT-UHKUHUPUHTA 7 2 4 1
4, | 1l1aGyioHBI M CTpATErUH IPOMIITOB 7 2 4 1
5. | Co3panue maitruiaitHoB B3aumogeiictus ¢ U1 7 2 4 1
6. | MHTerpamus npoMnToB B OU3HEC-KEHCHI 5 - 4 1
7. | Otnagka, TeCTUPOBAHHUE U METPUKH KauecTBa 6 1 4 1
8. | MynpTHMOaIbHbIE TPOMITHI U UHTEP(EHCHI 6 1 4 1
Q. DTtuueckue U npaosble acnekTsl M. 4,8 1 2 1,8
10, NrpoBoii NpoayKT Kak BUJI UHTEPAKTUBHOTO 4 9 ) 5
MIPUIIOKEHUS
[IpuknanHoe UCroNb30BaHUE TEHEPATUBHOTO
11. | UM nnist co3manms MpOTOTHIIA HTPOBOTO MPO- 6 2 2 2
JTyKTa
HUTOI'O no pa3xenam AUCHUNIMHBI 64,8 16 34 14,8
KonTpons camocrositensHoi pabotsl (KCP) 2
ITpomexyrounas arrectanus (MKP) 5,2
ITonroroBka K TeKyleMy KOHTPOJIIO
OO0u1asi TPY10€eMKOCTb MO IMCUMILIHHE 72

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ansmus/cemunapot, JIP — nabopamopuwie 3anamusi, CPC — camo-
cmosmenvhas paboma cmyoenma

Ne

1
1

HaumenoBanue paszjieJia

BBenienue B reHepaTUBHbBIN
1 u LLM

2.3 Conep:xxanue pa3jiesioB (TeM) IMCUUILIHHBI
2.3.1 3aHATHA JIEKIMOHHOTO THIIA

(TembI)

2 3

Conep:xanue pasaesia (TeMbl)

Wcropwust pa3BUTHS M OCHOBHBIC TPEHIBI
coBpemeHHOro MM oT noruueckux cucteM
JI0 OOJIBIINX S3BIKOBEIX Mojeiel. [Tons-
tue revepatuBHoro UN. Paznuuue mexny
JMMCKPUMHUHATHBHBIMU U T€HEPATUBHBIMHU

Mozenamu. Ycropust u pazsurue LLM.
0030p KITFOYEBBIX TPUMEHEHUH (acCcH-

CTCHTBI, 'CHEpalus TEKCTA, aHaJIUu3 1aH-

HBIX, aBTOMAaTH3aIINSA ).

Coort-
dopma BeT-
TeKy- CTBHE
mero = HWHIHKAa-
KOH- TOpam
TPOJIsI =~ KOMIle-
TeHI Ui
4 5
T LC-8.1
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10

ApXUTEKTYpbI T€HePaTUBHBIX
MoJenen

[IpuHIATIBEI TPOMIIT-WHKH-
HUPHHTA

[1abm0HBI ¥ CTpaTETHH
MPOMITOB

Co3manne nanIuiaifHOB B3au-
mopencTeus ¢ U

WHTterpanys npoMnToB B
OM3HeC-KeHChI

OTJ'Ia,I[Ka, TECTUPOBAHUC U
MCTPUKH KaUuCCTBa

MynbTUMOabHbIE
MPOMIITHI U MHTEPQEHChI

DTHUYECKHE U MIPaBOBBIE ac-
nexTsl MU

(MUIT) Urposoit mpoyKT
KaK BUJI MHTEPAKTUBHOTO
MIPUIOKEHUS

Transformer, Attention, Positional Encod-
ing — 6a3oBeIe MexaHu3Mbl. CpaBHEHIE
ChatGPT, DeepSeek, Perplexity, Grok,
Llama, GigaChat, YandexGPT, Qwen,
Claude, Gemini, Manus, Diffusion-
Mojiee. ApXUTEKTYPHBIE 0COOEHHOCTH
LLM nmis TEKCTOB ¥ MOJIETICH 7151 M300pa-
JKeHuit/3Byka. O030p HHCTPYMEHTOB:
Hugging Face, OpenAl API, Diffusers.
Uro Takoe mpoMINT U 3a4eM OH HYKEH.
[TpomnT Kak mporpaMMHBIH HHTEpdelic K
Mozenu. KonTeker, TokeHu3aIus, TemIe-
paTypHBIE TapaMeTpsl U ITapaMeTphI BbI-
Boza. OCHOBHBIE OIMNOKH B IMTPOMIITAX U
UX BIMSIHUE HAa TCHEPALIHIO.

Zero-shot, One-shot, Few-shot, Chain-of-
thought prompting. Illa6mousr: Q&A, Tab-
nuIel, crvckw, role-based prompting. Hc-
MOJIb30BaHUE System prompts U HHCTPYK-
uuid. THTepakTUBHBIE LIETIOYKU IIPOMIITOB.
CueHapun aBTOMaTH3alWU: OT POCTHIX
CKPHIITOB 710 Web-nipuiiokenuii. Marerpa-
1IUs TIPOMIITOB B 4aT-00TOB, 1aniOop/ sl U
REST API. Ucnons3oBanne Python
(FastAPI), Node.js, Postman, cURL mst
TecTupoBaHnus. [Ipumep nairuiaiia: BBOJ
— npomnT — BbI30B LLM — pe3ynbrar
— JIOTHKa 00paboTKH.

Lens: neMOHCTPUPOBATH MPUKIIATHYIO
3HAYMMOCTH IPOMIIT-HHXKUHUpUHTA. CIie-
HapWu: TeHepanus email-oTBeToB, Kpat-
KUX HOBOCTEM, OTUETOB 110 AaHHbIM. Dop-
Mau3anus 3a1a9d — MOCTPOCHHE
MIPOMIITa — OIIEHKA Pe3yJIbTara.

MeTo/1p1 OLIEHKH Pe3yJIbTaTOB IeHEePaIlu:
BLEU, ROUGE, METEOR, Self-BLEU.
A/B TectupoBaHue MPOMITOB. AHAITU3
OIMOOK MOJIEIH, JUATHOCTUKA HEOXKH IaH-
HBIX OTBETOB. BepcroHnupoBanue mpom-
TOB U KOHTPOJIb U3MEHEHUH.

Pabora ¢ n300paxeHusIMH, ayaro, BUICO:
ot CLIP u DALL-E no Gemini. KomOunu-
pPOBaHHBIC MPOMITHI: «HAPUCYH +
OTIUIIINY, «paccKaxu o poro». [Ipumepst
WCIIOJIb30BaHMs: TeHepalus naporpa-
¢uku, nu3aiin, synthetic data. Uuctpy-
mentsr: Stable Diffusion, Midjourney,
Whisper, Gemini.

[IpaBoBbIe U dTHUECKUE BbI30BBI .
[Ipens3stocTs (bias) B reHEpaTUBHBIX MO-
nensx. [I[puBaTHOCTH U 3amuTa JaHHBIX.
OtsercrBennsblit MU. 3amura ot renepa-
THBHBIX puCKOB. [Ipodeccronanpuas
aTHKa crienuanucta no UH.

ba3oBbie MpUHIUIIBI CO3JAHUS UTP: BUJT
U(GPOBOTO KYIbTYPHO-PA3BIECKATEIHHOTO

T

LC-8.1

LLM-5.1,

LLM-5.6

LLM-5.1

LLM-5.1,
SS-2.1

SS-2.1,
LC-8.1

LLM-5.6

LLM-5.1

LLM-5.6,
LC-8.1

LC-8.1
(MUID),
SS-2.1



11 (MMUII) IpuknamgHOE HC-
MOJIL30BaHUE TEHEPATUBHOIO
N nnda co3ganus npororuna
WTPOBOTO MPOAYKTA

npoaykTa. Buabel urp, MoHeTH3aIus, KO-
HOMUKa, 00y4eHHE, pa3BUTHE U (HOPMHPO-
BaHWE KAYECTB y MOJIB30BaATEINs (UTPOKA).
TexHonoruu co3ganus urp (mIaThopmbl
10S, Android, PC), urpoBsie peaakTopsl
(Unity, Unreal, Unigine u ap.). Ponmn n
HaTpaBJICHUS UTPOBOU WHIIYCTPUU Kak Oy-
nayuiert mpodeccruoHanbHOH chepsl.
IMousTrie MVP (minimal viable product) u T
KaK €ro MOJyYUTh C TOMOIIBIO TeHePaTHB-
Horo . OnpeneneHue neaoCTHOCTH
MPOTOTHIIA M COCTABIICHUE KOHIETIIINH C
nomorieio MW, Uactpymenrapwuii: Unity
Al Assistant, MS Copilot, ChatGPT,
Gemini u apyrue ajst co31aHus Kojaa, KOH-
TEHTa, TEKCTa U BUJICOPS/Ia UTPOBOTO TIPO-
nykTa. ['eHepanus nzobpakeHuil, aHnMma-
LM, UTPOBBIX MEXAHUK ¢ moMouipto M.

LC-8.1
(MHLI),
LLM-5.1,
S$s-2.1

Ipumeuanue: JIP — omyem/3awuma nabopamopnoti pabomsi, KII - svinonnenue kypcosozo npoexma, KP - kypcosotl
pabomul, PI'3 - pacuemmno-epaghuuecrkoeo 3adanus, P - nanucanue peghpepama, 3 - scce, K - konnoxeuym, T — mecmu-

posanue, P3 — pewenue 3a0au.

2.3.2 3aHATHSA CEMHUHAPCKOIr0 THIIA

He npenycmotpenst

2.3.3 JlabopaTopHbIe 3aHITHSA

Ne  HaummeHoBanme pa3zziesia

(TembI)
1 2
1 Bsenenue B reHepaTHBHBIN
NN u LLM

2 | ApXUTEKTYpbl T€HEPATUBHBIX
MoJenen

3 TlpuHOMTBI TPOMIIT-UHKH-
HUPUHTA

HaunMenoBanue jjabopatopubix pador  ®opma

3ananue TeKy-
1ero
KOH-
TpoJs
3 4
Perucrpanus n 3amyck ChatGPT, JIP

DeepSeek, Perplexity, Grok, Llama,
GigaChat, YandexGPT, Qwen, Claude,
Gemini, Manus, BBOJ pa3jIMYHBIX BOIIPO-
coB: (aKThl, MHEHHS, KPEaTHBHBIC 3a-
nauu. CpaBHEHUE OTBETOB MPU OJIMHAKO-
BOM 3ampoce, MOBTOPSIEMOCTh. AHAIIN3
CTPYKTYpHI oTBeTa. [Ipumep: 3a1ath 0JIUH
U TOT %€ BOTIPOC B CTUJIC «CTY/ICHTA,
«tpodeccopay, «KMEHEIDKEPay.
Cpasuenue apxurextyp ChatGPT, JIP
DeepSeek, Perplexity, Grok, Llama,
GigaChat, YandexGPT, Qwen, Claude,
Gemini, Manus. IToakirouenue
Hugging Face u 3ammyck monenu uepes
Spaces. AHanu3 4rcia mapamMmeTpoB, CKO-
pocTH, KauecTBa renepauun. Mccnenosa-
HUe KOHpHUrypauuu Mojenu. Menomib3o-
BaHue uHtepdeiica Inference APIL

Hens: OcBouTh paboTy ¢ mapameTpamMu JIP
reHepaluy U CTpyKTypoil mpomntoB. Co-
nepkanne: Temmepatypa, Top-p, Max
tokens, Presence/penalty. [IpoBenenue ce-
PHH 3aIIPOCOB C U3MEHEHUEM MTApaMETPOB

Coot-

BETCTBHE
MHIUKA-

TOpam

KOMIIe-

TeHLUH

5

LC-8.1,
LLM-5.1

LC-8.1

LLM-5.1,
LLM-5.6

10



10

[1abm0HBI ¥ CTpaTETHH
IIPOMIITOB

Co3nanue naiuiaifHoOB B3au-
Mmoxeiicteus ¢ MU

MHaTerpaius npomMnToB B
OM3HEC-KEUCHI

Otnazaka, TECTUPOBAHUE U
METPHKH KayecTBa

MynbTUMOIaTIbHBIE
MIPOMIITHI U HHTEP(EHChI

DTHYECKUE U MTPABOBBIE aC-
nextel U1

(MMUII) [Mpuknagaoe uc-
M0JIb30BAHUE T€HEPATUBHOIO
NN nns coznanust mpoToTUIIA
WIPOBOTO MPOIYKTa

U aHaJIM30M pe3yiabTaToB. DOpMyIHPOBKa
[IPOMIITOB B BU/I€ UHCTPYKLIHI, BOIIPOCOB,
POJIEBBIX MOJIEIICH.

Cpasuenue 3¢ dekTruBHOCTH Zero-Shot Vs
Few-shot. [TocTpoenune nenovku pas-
MBILUICHUH B 3a/1a4ax JOIMKHU (Hamp. 3a-
JTAYKW Ha MOHETHI, TmyTemecTBus). Cozna-
HUE [TPOMIITOB C TIPUMEPAMH.
Vcranoska FastAPI, co3nanue saamonnTa
POST /generate. O6paboTka BXOIHOTO
TEKCTa, BBI30B Mozenu (depe3 OpenAl API
nn Hugging Face). ®opmarupoBanue BbI-
Boma. TectupoBanue ¢ Postman wim curl.
Henp: JleMOHCTPUPOBATH MPUKIAAHYIO
3HaYMMOCTh IPOMNT-UHKuHUpHHTa. Cle-
HapUU: TeHepanus email-oTBeToB, Kpart-
KUX HOBOCTEH, OTYETOB MO JaHHBIM. Dop-
Mau3anus 3a/laql — MOCTPOeHHE
MIPOMIITa — OIIeHKa pe3yJbTaTa.
IIpoBenenue cepuu reuepanuii, HOACYET
BLEU/ROUGE (c ucnons30BaHAEM TOTO-
BBIX OMOJIMOTEK). AHAIN3 TOYHOCTH H Ba-
puaruBHocTH. [IpoBenenune A/B tectupo-
BaHUs: B IPOMIITA — OJUH HaOOp BXOMI-
HBIX JaHHBIX. Co3qaHue TabauLbl ¢ MeT-
pUKaM# U CyOBEKTHBHOM OLIEHKOM.
Pa6ora c Stable Diffusion (uepes web-un-
tepdeiic mmm Colab). Co3nanue onucanus
— re”epanus n3o0paxenus. Pabora c 00-
patHoii 3agaueii: CLIP/BLIP — renepanus
MOJIIHCH K M300paKEHHIO.

I'enepanust ciopHbIX TeKCTOB ((axTue-
KHHT, TOKCHYHOCTD, TUCKPUMUHAIIHS).
[Tpumepsb! ncnonb3oBaHus GUIBTPOB
(moderation API). Co3nanue npomrira
JUTSL STUYHOTO B3aUMOJIEHCTBYSA. AHANU3
MOTEHIHATBHBIX HAPYIICHHUH.

[Ipakruka renepatuBnoro MU B co3na-
HUM [IPOTOTHIIA UTPOBOTO npoekTa. Co-
crasieHue u onvucaiue MVP urposoro
MIPOEKTa, BHEIIHUI TECT UJIEU C IOMO-
uipio ChatGPT, DeepSeek, GigaChat,
YandexGPT. Coznanue TecToB, H300pa-
JKEHUH, BUJICOPsIa, aHUMAIIUH JUTS TIpe-
3€HTAllMU UJEH UTPBI C TOMOIIBIO HH-
CTpyMEHTOB reneparusHoro MU. « Bayr-
pennuii TecT uaen. Co3anne UTPoBOi
MeXaHHUKH MpoekTa B pefakrope Unity ¢
nomMo1sio nHcTpyMeHTa Unity Al
Assistant. TTomygenue 1eMO-BEpCHH HTPO-
BOM MEXaHUKHU.

JIP

JIP

JIP

JIP

JIP

JIP

LLM-5.1

LLM-5.1,
SS-2.1

LLM-5.1,
SS-2.1

LLM-5.6

LLM-5.1

LLM-5.6,
LC-8.1

LC-8.1
(MMIT),
LLM-5.1,
LLM-5.6,
S$s-2.1

Ipumeuanue: JIP — omuem/3auwuma nabopamopnoti pabomoi, KII - svinonnenue kypcosozo npoexma, KP - kypcosoti
pabomul, PI'3 - pacuemno-epaghuneckoeo 3adanus, P - nanucanue peghpepama, 3 - scce, K - konnoxeuym, T — mecmu-
posanue, P3 — pewenue 3adau.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX PaldoT (IIPOEKTOB)

11



1. Pa3paboTka nmpomnToB jyisi reneparuu Python/C-kona Ha OCHOBE TEKCTOBOTO OTMCAHUS
3a/1a4mn

2. CpaBHeHHE KayecTBa reHepaluy MporpaMM ¢ MOMOUIbIO PA3JIMYHBIX IPOMIITOB (Zero-
shot vs few-shot)

3. 'enepanus Koz1a LUKIIOB U YCIIOBHM: IPOMITSHI [yl TUNIOBBIX 3a1a4 ((akropuan, dubdo-
HaY44 U T.J.)

4. Co3naHue IpOMIITOB JIJIsl aBTOKOMMEHTHPOBaHUs kojia Ha Python/C

5. Co3nanue accuctenrta Ha 6aze LLM amst perienus 3aad mo 0CHOBaM IpOrpaMMUpPOBa-
HUS

6. AHanIM3 IPOMIITOB JUIS TeHEpaluu (PYHKIUI COPTUPOBKU 1 00pabOTKH MacCCUBOB

7. IlocTpoeHue 1enodex NpoMITOB s OTIIAAKU KOJia U IIOUCKa OIIMOO0K

8. ABTOMaTHuecKas renepanus TectoB K mpocTsiM Python/C -¢pynkumsam ¢ momompsio LLM

9. IlpoMnThl U1 T€HEpALK KOJA € Pa3IMUYHON CTETIEHBIO AE€TAIN3alUU U IOACHEHUH

10. CpaBuenne BbixonoB ot ChatGPT u GitHub Copilot Ha oguHaKoBbIE POMMOTHI IO
Python/C

11. Pa3zpaboTka mpoMIITOB sl BHIUUCIEHUS [IPEIETIOB U IPOU3BOIHBIX C TOSICHEHUEM Il1a-
roB

12. [IpomMnThI 7151 TEHEPAIIMU PEIICHUH 3aa4 110 UHTeTrpaiaM (HeonpeaeEéHHbIe U Olpe-
JeIEHHBIC)

13. IIpomntel, oOy4aromue LLM pemats ypaBHEHHsS U HEPaBEHCTBA (BKJIIOYAs ITOIIATrO-
BbIE PACCYXKACHUA)

14. CpaBHEHHE TOYHOCTH U KOPPEKTHOCTH BBIBOJA PEILIEHUIN 110 MATEMAaTHYECKOMY aHa-
a3y

15. Pa3paboTka mpoMITTOB JUIsi BU3yalTU3aliK rpad)ukoB GyHKINH

16. AHanu3 omMOOK MpU reHepaluy peleH| 10 MaTeMaTHYeCKOMY aHaJIN3Y: IPUMEPEI
¥ CTIOCOOBI TIOBBIIICHUS TOYHOCTH

17. Ucnionib30BaHKEe NPOMIITOB JJIsl FEHEPALMU KPATKHUX CIIPABOK U TEOPETUYECKUX CBOJIOK
o0 TeMaM

18. [TocTpoeHue MpoMNTOB, OOBACHSIOIINX CYyTh IPEETIOB, IPOU3BOIHBIX U UX IPUMEHE-
1305071

19. Co3anne npoMITOB-PENIETUTOPOB: MOIETMPOBAHUE YUEOHOr0 AMAajora o MareMaTu-
YECKOMY aHaJIU3y

20. Unrerpanus LLM B Jupyter-HoyTOyKu U1 MOMOIIM B PELLICHUM 3aJ]1ad 110 MaTeMaTH-
YECKOMY aHaJIU3y

21. I'eHepanys MpOMIITOB JJIs1 HAXO0XKIEHUS CKAJISIPHOTO U BEKTOPHOT'O MPOU3BEICHUS

22. TlocTpoeHue MpOMIITOB JUIsl pacyeTa JJIMHbI, HOpMaIU3aliu U YIiia MeKIy BEKTOpaMu

23. Pa3paboTka npOMIITOB JUIsl pellieHHH 3a/1ad ¢ MaTpUIIaMU: TPAHCIIOHUPOBAHKE, YMHO-
KEHHE

24. TIpoMnThl A5 0OBACHEHHSI TMHEHHON 3aBUCUMOCTH U 0aznca

25. MonenupoBanue auanora Mexxay cryaeHtoM u LLM no pemennto CJIAY

26. Mcnonb30BaHMe MPOMIITOB Ul BU3YalIM3al[MM BEKTOPOB U JIMHEHHBIX IpeoOpa3oBa-

27. Co3nanue o0y4JammX KapTOYeK M0 TeMaM BEKTOPHOU anreOpsl ¢ momotipio LLM

28. Pa3paboTka TecTOB M0 TeMaM JIMHEHHON anreOpbl uepes renepannio LLM

29. IIpomnTsI U151 COCTABIJICHMS MOIIArOBBIX PELICHUN 110 MeTony ['aycca

30. CpaBHEHHE TPOMIITOB 1711 CAMBOJIBHOTO U YMCIEHHOTO PEIICHNUS 33/1a4

31. Co3nanmue yueOHoro 6ota mist 1 kypca: Bompocskl o Python /C, maremarmaeckomy
aHaJM3y U BEKTOPHOH anredpe

32. UccnenoBanue 3¢(HEeKTUBHOCTH TeHEPAIMH 3314 C PEIISHUSIMHE JJTs IOJATOTOBKH K 3a-
qery

33. CueHapuu MPUMEHEHHUS MMPOMIITOB B AJIEKTPOHHBIX YYE€OHHKAX M Kypcax

34. I'enepanus 3a7a4 OJIMMIIUATHOTO YPOBHS U MOILIATOBBIX PEIICHUN K HUM

35. ABTOMaTHYECKOE COCTABJICHHE IIMapTraliky 10 TEMaM Kypca

12



36
HUIO

37

. [IpomMnTh! /U1 reHepanuy BUKTOPUH U MUHHU-UTP MO0 MaTeMaTHKe U MPOrpaMMHpOBa-

. Co3nanune LLM-accucTeHnTa, KOTOPBIH «00BSICHSCT, KaK IPETo/1aBaTelb) — CTHUIIN3a-

[USI OTBETA

38

. Pa3pa60TI<a ITPOMIITOB JJIs1 T€HEpALlUU ITPOCTHIX BU3YAJIbHBIX 3a/1a4 I10 aHAJIMTHYECKON

r€OMETPUH

39
3aga4dax
40
41
42
43
LLM
44
THKC
45

. UccnenoBanrie BO3MOXKHOCTH TeHEPALMK KOHTPIPUMEPOB U JIOTMYECKUX JIOBYIIEK B
. PazpaboTka reneparopa npakTUKyMOB JJisl IOJTOTOBKHU K 9K3aMeHy Ha 0aze mpOMIITOB
. PazpaboTka mpoMnTOB 17151 aBBTOMAaTHYECKOT0 aHAIN3a MOJIb30BATEIbCKUX OT3HIBOB

. [locTpoeHne mpoOMIITOB ISl TEHEPALIUU 3aIIPOCOB HA €CTECTBEHHOM S3BIKE

. CpaBHUTENbHBIN aHAIW3 KAYeCTBA AaHAJIMTUYECKUX OTYETOB, CO3/IAHHBIX C TTOMOIIBIO

. Mlcionp3oBanme mpoMnToB JijIsi 00001IeHUsT OOTIBIINX TEKCTOBBIX MACCUBOB B aHAJIH-

. ABTOMaTHUECKas BU3yaliM3allyud AJAaHHBIX MO TEKCTOBOMY OITMCAHHIO C HMCIIOJIb30Ba-

Huem LLM

46
47
48
49
oTyera

50.

51

52.
53.
54.
55.

cpene

56.
57.

deiichl

58.
59.
60.

61

62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

HHUIO

74.
75.
76.

. Ilpomnt-unTepdeiics st o0bsicHenust MmeTpuk u KPI

. Co3naHue accuCTeHTa [yl aHAJIM3a OTYETHOCTH U MOJICBETKHU KIIIOUEBBIX TPEH]I0B

. Pa3paboTka 111aba0HOB IIPOMITOB JUISl MHTEPIIPETaluu pe3yinbratoB A/B-Tecto

. 'enepanus pexoMeHAaUU 0 YITYUIICHUIO METPHUK MIPOAYKTa HA OCHOBE TEKCTOBOIO

CpaBuenue moaxo108B chain-of-thought u few-shot prompting B aHanuTHKE JaHHBIX

. BerpauBanue LLM B maiinnaitH MOHUTOPUHTA MOJI€JIe MalTMHHOTO 00y4eHUs
[IpomnTsl 11 reHepanuu qokymeHTanuu ML-nipoekra 1o xony u jgoram

IIpomnTe!l U151 TEHEpALUK TECTOB U IIPOBEPOK KadyecTBa MOJEIECH

ABromarnueckas reiepanust DAG-naiinnaiina s ML-3anaun mo onucanuo
Pa3zpaOoTka cucTeMbl BEpCHOHUPOBAHHUS M KOHTPOJS MPOMIOTOB B IPOAYKTHBHOM

HWcnons3oBanme LLM misg aHanm3a JI0roB M AMarHOCTUKY MHITMIEHTOB
Co3manre UHCTPYMEHTOB OTJIAJIKU U HAOIIOJAEMOCTH Yepe3 reHepaTUBHbIE HHTEP-

I'enepanmss REST API noxkymeHTaIuu mo onucaHuio MOAeIu

ITocTpoeHne accUCTEHTa [l HACTPOMKH TMIIEpIIapaMeTpoB MOAEIEN

Wuterpanus LLM B CI/CD naiiniaiiH npoeKkTa MaliMHHOTO 00y4eHus

. IlpomnT-unTEpdeiic ans cocrapaeHus TeXHUYeCKoro 3ananus Ha U -cucremy
ABTOMaTH3aIMs COCTaBIeHHS project charter ¢ momompio LLM
[Tpomnr-unTepdeiics! g ananuza puckoB MN-npoekTa

Pazpabotka ma6monoB reaepannn ROI-oneHok n Ou3Hec-KeHcoB

Buenpenne LLM-accucTenTa B TPEKUHT 3a/1a4 U 3a/1a4 [NIAHUPOBAHUS CIIPUHTOB
Hcnonb3oBanune LLM muig ananu3a oOpaTHOH cBsi3U 1o pedyabTatam UM -BHenpenus
[Toctpoenue system prompt'oB JAJIsl ClIEHApUEB B3aUMOJICHCTBUSA C 3aKa3YNKOM
I'enepanys TEKCTOB IPE3EHTALUN U OTYETOB 110 npoexty N

Uccnenosanue spdextuBHoctr LLM B ponu GacunuraTtopa NpoeKTHBIX COBEIIAHUM
Co3naHue MeTa-IpoOMIITOB Ul OBICTPO aanTallMy MO/ 3a/1a41 KJIMEeHTa

[IpomnTel 11t renepanuu UX-uHTEpdeicoB M0 TEKCTOBOMY ONUCAHUIO

PazpaboTka mpoMOTOB /AJIs reHepaly n300pakeHHi B KOPIOPATUBHOM CTHIIMCTHKE
MynbTUMOIaIbHBIE TPOMIITHL: TeHepalus HHPOrpapuKy Mo AHATUTHUECKOMY OIHUCa

ITpomnT-unTEpdEiCH U1 CO31aHus ClieHapueB 00yUYeHUs IepCcoHaa
I'eneparus I0pUIMUECKUX JOKYMEHTOB Ha OCHOBE TEKCTOBBIX OIMUCAHUN TpeOOBaHHMA
Pa3zpaboTka mpomMnToB a1 co3manus quaioroB 1 FAQ-cucrem
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77. IlpomnT-unTEepdEc 1151 aBTOMATHIECKON TeHepaIiii BaKaHCUH U Pe3IOMe

78. IIpoMIITHI AJI F€HEPALMU CTPATETUH MPOJBUKEHUS MPOJLYKTOB HA OCHOBE ONHUCAHUS
HUIIIN

79. UccnenoBanue HaAEKHOCTH U IOBTOPSIEMOCTH BBIBOJIA IPU M€HEPALIUU TEXHUUECKHUX
TEKCTOB

80. DTrueckue GUIBTPHI U UX BIMUSIHUE HA TOYHOCTH T€HEPAIMH: 0OTOOP M TECTUPOBAHHE
IIPOMIITOB

81. IIpororunuposanne MVP roHouHoil apkaabl ¢ UCOIb30BaHUEM reHepaTuBHOro MU
(mo keiicy 5 MUII).

82. OOyuenue RL arenTa miis 3a1auml «IOTOHHU JIMJEpay B PU3UUECKON CUMYISIUU (110
keiicy 6 MUIT).

83. PaspaboTka cucTeMbl TeHEepaluu UTPOBBIX ypoBHEH ¢ moMomsio LLM u nuddysuon-
HbIX Mozenei (MUIT).

84. Co3ganme UTPOBOTO accUcTeHTa Ha 0a3ze LLM juisi [MHaMUYeCcKOM aanTalliy CII0XK-
Hoctu (MUII)

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 O0ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4YarIUXCs M0 JUCHUILIMHE (MOYJIIO)

[Tepedenp yueOHO-METOAMUECKOTO 00SCTICYCHHS TUCIUTUTHHBI
No Bug CPC T10 BBIMOJHEHUIO CAMOCTOSTEILHON pabOThI
1 2 3
1 |Usyuenue  Tteoperuue- MeToanyecKue yKa3aHusl 10 OPraHU3aluK CaMOCTOSITENbHOM pa-
CKOr0 MaTepuana 00ThI cTy1eHTOB, yTBepxkaAeHHbIe Y MK OKTullM, nmporokon Nel
ot 29.08.2025
2  |Pemenwue 3amau Meroanueckue ykazaHusl 10 OpraHU3AlMKN CAMOCTOSTENbHOM pa-
00THI cTY1eHTOB, yTBepxkAeHHbIe Y MK OKTullM, nmporoxosn Nel
ot 29.08.2025

VY4ebHO-MeToIMYecKHe MaTepualibl Ui CaMOCTOSTEIbHOM pPabOThl OOydaroIIMXCS M3
YuCiIa MHBAJIUAOB M JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3710poBbsi (OB3) nmpenocTasisitorcst
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSM UX 37]0POBbs U BOCHPUATHS HH(DOPMAIIH:

JUig U1 ¢ HapyIIEHUSIMU 3pEHUS:

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

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (popme ayauodaiina,

— B ieyaTHOM popme Ha si3bike bpaiins.

JUid U1 ¢ HapyLIEHUAMH CiIyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jljig U1 ¢ HapyIIeHUSIMA OTIOPHO-JBUTATEIBLHOTO amnmnapara:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIH MepeueHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI€HTa 00Y-
YAIOIIUXCS.

3. O6pa3zoBaTe/ibHbIE€ TEXHOJIOTUH
B cootBercTBum ¢ TpedoBanusmMu @I'OC B mporpamMMa IUCIUILTNHBI IPEyCMaTPUBAET UC-
MOJIb30BaHNE B YYEOHOM TIpoliecce CIEMYIONUX 00pa3oBaTe/IbHbIC TEXHOJIOTHU: YTCHHUE JICKITUN
C UCTIOJIb30BAaHUEM MYJIbTUMEAUUHBIX TEXHOJOTHIA; METOJI MAJIBIX IPYIII, Pa300p MPakTUYECKUX
3a7a4 U KEHCoB.
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[Tpu 0OyveHNN UCTIONB3YIOTCS ClenyIonue 00pa3oBaTeIbHbIC TEXHOIOTUH:

— TexHomorus KOMMYHUKAaTHUBHOTO OOYYEeHHs — HANpaBlieHa Ha (OPMUPOBAHNE KOMMYHH-
KaTUBHON KOMIIETEHTHOCTU CTYJCHTOB, KOTOpas SABJsICTCS 0a30BOM, HEOOXOIUMOM IS ajanTa-
UM K COBPEMEHHBIM YCIIOBUSIM MEXKYJIbTYPHON KOMMYHHUKALIMH.

— Texuonorus pasHoypoBHEBOTO (MU HepeHIMPOBAHHOT0) O0YUEHUS — IPEIOIAraeT OCy-
[IECTBIICHUE TTO3HABATEIILHOMN ACSITEFHOCTU CTYICHTOB C YU4ETOM MX WHIUBUAYAIBHBIX CIIOCO0-
HOCTEH, BO3MOKHOCTEN U MHTEPECOB, MOOMIPSIS UX PEaTU30BbIBATh CBOM TBOPUECKUM MOTECHIUAI.
Co3manue U MCII0JIb30BaHUE JUATHOCTUYCCKUX TECTOB SBIISCTCS HCOTHEMIICMOM YaCThIO JaHHOM
TEXHOJIOTHH.

— TexHomorus MOIyJIbHOTO OOYYCHHS — MPEIyCMATPUBACT JICIICHUE COICPIKAHUS TUCIIU-
TUTHHBI Ha TOCTATOYHO aBTOHOMHBIE pa3/ieibl (MOYIIH ), MHTETPUPOBAHHBIC B OOLIUI KYypC.

— Hudopmanmonno-kommyHnukamnuonusie Texnojaoruu (MKT) - pacmupstor pamku o6paszo-
BaTEJILHOTO MPOIIECCa, MOBHIIIAS €ro0 MPAaKTUYECKYI0 HAINPaBICHHOCTh, CIOCOOCTBYIOT HHTEHCH-
duKaMy CaMOCTOATEIHLHOW PabOTHl YJHalIUXCsl U TIOBBIIICHHUIO MTO3HABATEIILHON aKTHBHOCTH. B
pamkax KT BbigenstoTcs 2 BUia TEXHOJIOTHM:

— TexHoIIOTHS HCIIOIB30BAHUS KOMITBIOTEPHBIX IMTPOTPAMM — ITO3BOJISIET () PEKTUBHO JTOTION-
HUTH Mpoliecc 00ydeHus S3bIKY Ha BCEX YPOBHSIX.

— HHTepHeT-TeXHOIOTUH — IPEIOCTABISIOT IUPOKKUE BO3MOXKHOCTH IS OMcKa HHpopMa-
Y, pa3pabOTKN HAYYHBIX MIPOCKTOB, BEJICHUS HAYYHBIX UCCIICIOBAHUI.

— TexHonorus WHAUBUAYATU3ANH O0YUISHHS — IOMOTAET PEeaTn30BbIBATH TUYHOCTHO-OPH-
€HTUPOBAHHBIN MOJIX0/I, YIUTHIBAS MHAUBHUIYaIbHbIE OCOOEHHOCTH U MOTPEOHOCTH YUaIIUXCsl.

— IIpoekTHast TEXHOJIOTHS — OPUEHTHPOBAHA HA MOJEIMPOBAHUE COLUATIBHOTO B3aUMOICH-
CTBUS YYAITUXCSI C IIEJIBIO PEIICHUS 3a/1a49H, KOTOPasi OMPEACIISIETCS B paMKaX MPOPeCCHOHATBHON
MOJATOTOBKHU, BBIJIEJISS TY WIM UHYIO PEAMETHYIO 00IacTh.

— Texnonorust 0Oy4eHHs B COTPYJHUUYECTBE — PEATH3YET HICI0 B3aUMHOTO 00y4YeHUs, OCY-
HIECTBIISAST KaK WHJMBUAYATbHYIO, TaK U KOJUIEKTUBHYIO OTBETCTBEHHOCTH 3a peIlIeHHEe YU4eOHBIX
3aaad.

— HrpoBas TeXHOJOTHS — MO3BOJISIET Pa3BUBATh HABBIKM PACCMOTPEHUS pPsifia BO3MOKHBIX
Croco00B pelieHus MpooJIeM, aKTUBU3UPYSI MBIIINIEHUE CTY/IEHTOB M PACKPBIBast TIMYHOCTHBIN TTO-
TEHIMAJ KKJI0r0 YJalerocs.

— TexHomorus pa3BUTHs KPUTUUECKOTO MBIIIJIEHUS — CTOCOOCTBYET (DOPMUPOBAHUIO PA3HO-
CTOPOHHEW JIMYHOCTH, CIIOCOOHOW KPUTHYECKH OTHOCUTHCS K MH(OpPMALNU, YMEHUIO OTOHPATh
uH(OpMaIUIO JIJIsl PEIIeHUs TOCTABIIEHHOM 3a1a4H.

— KowmmiekcHoe ucToIb30BaHNe B Y4€OHOM IMpoIlecce BCEX BBIIICHA3BAHHBIX TEXHOJIOTUN
CTUMYJIMPYIOT JINYHOCTHYIO, UHTEIJIEKTYAJIbHYI0 aKTUBHOCTD, Pa3BUBAIOT I103HABATENBHBIE IIPO-
1IECChI, CITOCOOCTBYIOT (hOPMHUPOBAHUIO KOMMIETEHIIUH, KOTOPBIMH JOJIKEH 00J1aiaTh Oymaynui
CHEILUAIINCT.

OcHOBHBIE BUIbI HHTEPAKTHBHBIX 00pa30BaTEIIbHBIX TEXHOJIOTHI BKIIIOYAIOT B CEOsI:

— pabota B MajbIX Tpymnmax (KOMaHe) - COBMECTHAs JIEATEIbHOCTh CTY/ICHTOB B TPYIITIE MO/
PYKOBOJICTBOM JIMJIEpa, HAIIPABJICHHAS HA pelIeHre 00IIel 3aqaun MyTéM TBOPUYECKOTO CIIOKEHUS
PE3yNbTAaTOB WHIUBHUIYATHHOU paOOTHI YJICHOB KOMAH/IbI C JISJICHHUEM TTOJTHOMOYHI U OTBETCTBEH-
HOCTHU;

— TIPOEKTHas TEXHOJIOTHUS - MHAUBUIYaTbHAs MW KOJJIEKTUBHAS JIEATEILHOCTH 10 OTOODY,
pacrpeeNIEHHI0 U CUCTeMaTU3allid MaTepraia 1o ONnpeaeIeHHON TeMe, B pe3yJibTaTe KOTOPOM
COCTaBJIIETCS MTPOEKT;

—  aHaJu3 KOHKPETHBIX CUTYyaIUH - aHAIN3 PeaTbHBIX MTPOOJIEMHBIX CUTYAIIHi, UMEBIIINX Me-
CTO B COOTBETCTBYIOIIEH 00J1acTH TTPO(PECCHOHATILHON JESITEIbHOCTH, ¥ TIOMCK BapHAHTOB JIy4-
LIUX PELICHUN;

—  pa3BUTHE KPUTHYECKOTO MBIIUICHUS — 00pa3oBaTelIbHAs IeITeIbHOCTh, HAIIPABJICHHAS HA
Pa3BUTHE Y CTYACHTOB Pa3yMHOTO, pe(pJIeKCHBHOTO MBIIIJICHUS, CIIOCOOHOTO BBIJBUHYTH HOBBIC
UJIEU U YBUJIETh HOBBIE BO3MOXHOCTH.
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[Tonxon pa3dopa KOHKPETHBIX 33/1a4 U CUTYallui HIMPOKO MCIIONIB3YETCs KaK Mperno/iaBare-
JIeM, TaK U CTYJACHTaMU BO BpeMs JICKIUH, TaOOPATOPHBIX 3aHITHI U aHAIIN3a PE3yTbTATOB CaMO-
CTOATEIbHOU pabOTHl. DTO 0OYCIIOBICHO TE€M, YTO MPU UCCIECJOBAHUM U PEIICHUU KaXKJ10M KOH-
KPETHOM 3aJjauu UMeeTcs, KaK MPaBHIo, HECKOJIBKO METOJIOB, a 3TO TpedyeT pa3dopa U OLEHKH
[EJI0M COBOKYMTHOCTH KOHKPETHBIX CUTYaLlUH.

Tembl, 3a1aHust U BOMPOCHI JJIsI CAaMOCTOSTENILHOM PabOThl MPU3BaHBI C(HOPMUPOBATH
HaBBIKU MOKMCKAa HHPOPMAIIUHU, YMEHUSI CAMOCTOSITEIbHO PACIIUPSTh U YIIIyOJIsATh 3HAHUSL, TTOTY-
YCHHBIE B XO/I€ JICKIIMOHHBIX U IPAKTHYECKUX 3aHSATHH.

[Tonxon pa3bopa KOHKPETHBIX CUTYaAIIM IIUPOKO UCIIONB3YETCs KaK IIperoaaBaTesieM, Tak
U CTyJIEHTaMU IpY MPOBEICHUH aHAIN3a PE3yJIbTATOB CAMOCTOSTEILHON PaOOTHI.

Jlig i ¢ OrpaHWYeHHBIMU BO3MOXHOCTSIMHU 370POBbsI IIPEyCMOTPEHA OpraHu3alus
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.

Jljig U1 ¢ HapyIICHUSIMU 3PEHUSL:

— B [1€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jjig U1 ¢ HapyIIEeHUSIMA OTIOPHO-JBUTATEIILHOTO anmnapara:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JUis auI ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMH 30POBBSI MPEIYCMOTPEHA OpTaHH3aIus
KOHCYJIbTAIMH ¢ UCIIOJB30BaHUEM 3JIEKTPOHHOM MOYTHI.

JlaHHBIIA TIEpeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00y-
YAIOIIUXCS.

4. OueHoOYHbIE U METOAUYECKHE MATEPHAJIbI
4.1 OueHo4HbIe CpPeCTBA /sl TEKYLEro KOHTPOJIS YCIeBAeMOCTH U NMPOMEKYTOY-
HOH aTTecTaluu

OrneHOYHBIC CPEICTBA MPEAHAZHAYCHBI JJIsI KOHTPOJIS M OIICHKU 00pa30BaTEIbHBIX IOCTH-
YKEHUI 00y4aronuxcs, OCBOUBIINX MpOrpaMMy y4eOHOM TUCIUIUIMHEI « BBeieHre B criennanb-
HOCTBY.

OrneHOYHBIEC Cpe/ICTBA BKJIIOYAET KOHTPOJIbHBIE MaTEpHUambl ISl IPOBEACHHS TEKYIIero
KOHTPOJIAA B JOpPME TECTOBBIX 3aJ]aHHi, KSHCOB U MPOMEKYTOYHOI aTTecTanuu B hopme Bo-
MIPOCOB U 33/IaHUH K 3a4eTy.

OHGHO‘-IHBIG CpeacTBa Ik MHBAJIWJ0B U JIUI] C OTPAaHUYCHHBIMU BO3MOKHOCTAMM 310PO-

BbSI BRIOMPAIOTCS C YIETOM UX UHIUBUAYATHHBIX MCUXOPHU3UIECKIX OCOOCHHOCTEH.

—pu HeO6XOJII/IMOCTI/I HWHBaJIWJaM U JIUIaM C OTpaHMYCHHBIMU BO3MOXKHOCTAMU 3J0POBbEA
MPEIOCTABIISCTCS OMOIHUTEIBHOE BPEeMsI JUIsl TOATOTOBKH OTBETA HA 3a4eTe;

— P MIPOBEJICHUU MPOLIETYPHl OLIEHUBAHUS PE3YJIbTATOB O0YyUEHUSI MHBAJIUJOB U JIMIL C
OTPaHHYEHHBIMH BO3MOXKHOCTSIMU 3I0POBbSI MPEAYCMATPUBAETCS HCIIOIH30BAHHE TEXHUYECKUX
CpEacTB, HeO6XOJII/IMBIX M B CBA3H C UX UHANBUAYAJIbHBIMU OCO6CHHOCT$[MI/I;

— TIpH HEOOXOAUMOCTH JJIsl 0OYYAIOIINXCS C OTPAHMYEHHBIMUA BO3MOXXHOCTSIMHU 3/I0POBBS
W WHBAJIMAOB IIpoucaypa OUCHUBAHUA PE3YJIbBTATOB O6yquH${ Mo JUCHHUITIIMHE MOXKCET ITPOBO-
JTUTHCS B HECKOJIBKO JTAIoB.

[Ipouenypa olieHUBaHUS Pe3yNbTATOB 00YUEHHSI MHBAJIUIOB U JIUI] C OTPAHUYEHHBIMU BO3-
MO>KHOCTSIMH 3JIOPOBBS 110 TUCITUTLIMHE (MOIYIIIO) IpeyCMaTpHUBAET MpeocTaBlieHne nHpopMa-
1y B popMax, aanTUPOBAHHBIX K OTPAaHUYEHUSIM UX 370POBbs U BOCHIPUATHS HH(OPMaLIUU:

JList 5L ¢ HapyIIeHUsIMU 3pEHUS:

— B IIeYaTHOUW popMe YBEITUICHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

JUJist T ¢ HApYIIEHHUSIMA CITyXa!
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— B IIeYaTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
Jlnist 11 ¢ HapyLeHUsIMUM OTIOPHO-/IBUT'ATEIBHOTO alapaTra:

— B mieyaTHo opme,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.
JlaHHBII TIEepeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00y-
YarOIIMXCA.

CTpyKTypa OleHOYHBIX CPEICTB JIA TEKYLIei U MPOMEKYTOYHOM aTTeCTAMU

KO)I 1 HAMMCHOBAHUC WH-

HauMenoBaHue O11eHOYHOTO CpCACTBa

MEHTHPOBAaHHEM HKCIECpPH-
MEHTOB.

Ne JUKaTopa Pesymbratsi 06yqemus [IpomexyrouHas atre
n/n P (B cootBeTcTBHH ¢ 1. 1.5) Texymuii KOHTPOJIb P Y
(B cootBercTBHH C 1I. 1.5) cTanus
3HaeT: OCHOBHBIE ATaIlbl
ucropuu passurus MU u
TeHEPAaTHBHBIX  MOJIETICH; Teethl Mo ucTOpHH W
kiroueBbie TpeHOs! (LLM, Tpenam UH; sckycoun
MYJIbTUMOJATIBHOCTb, «Kaxoil I/H/f HOXOHT Bomnpocs! k 3auéry Nel—
RAG, areHTHBIC CUCTEMBI); s sanan?y: Kefic-ata 10, 15-17; Ne41-45
LC-8.1 — ITosunmonupyer | 6a3oBbie HampaBieHus NU. 3: TecT 1/13. 22) BOIDOCOR (MUII); mpakTuaeckoe
coOCTBEHHYIO 3a71a4y B 3a- | YMeeT: OpMYJIUPOBATH ’ P 3amanue Ne2 (cpaBHe-
. (Bompocsl Nel,2.9,15 ot-
1 | naHHO¥ 00JacTH 3HAHUS C | 3a1a4y, COOTHOCHTH C HOCSITCS. K JAHHOMY WH HHe  9()(HEKTUBHOCTH
TOYKH 3pEHUS TPEHIOB cOo- | HampaBieHusmu WU, yka- y ma6yioHoB); Ne21 (re-
JIUKaToOpy);  JAUCKYyCCHUS
BpemenHoro UM 3bIBATh AKTYalIbHbIE TEXHO- |~ KeﬁEZM’ MU (1}\1/[VP Heparust C# ckpunra),
snoruu. Braneet: ananuzom RL-areHT); aHamus 5 (1)’ Ne23 (pyHuKIHS
TPEeHIOB  Juii  BBIOOpA (beKTHBHoc;TI/I VI B nrpo- Harpajsl)
NH-pemenus KpUTHYE-
P o KD BOM IPOTOTHITUPOBAHUA
CKOH OIIGHKOW TNpPHMEHH-
MOCTH TEHEPAaTHUBHBIX MO-
nenei.
Bompocst  k  3auéry
3Haer: KOHLEIIUIO Nell-13, 18; npaxru-
Hent JlabopaTopHble  pabOTHI > 19 1D
npoMnTa, 0a3oBble IIa0- No3. 4: orudTH 1o waG. | TECKHE  3a/anus Nel
JoHbI (zero-shot, few-shot, H(’)H’aMf VHHE-TeCT  Ha (aBTOKOMMEHTHPOBA-
chain-of-thought, ’ Hue), Ned (reHeparust
3HaHue madJIoHOB; J1abo- .
LLM-5.1 " role-based), CTPYKTYPY 6 Nol0 email), Ne5 (LLM pns
2 T MICHOMBSYET | oMmTa. VMeeT: cocTap- | DoroPHad pabora e Python), Ne8 (cmena-
2 | 6a3oBbIC mabnomnsr | P ’ ) (MMII) — reHeparus ur- vt > T H
HDOMIITOB JISTH TIPOMIIT 10 MIa0JIOHY, OBBIX ACCETOB 1 ckpui. | PYH TOTOCOBOrO accu-
P aJlanTUPOBaTh TMOJA TMpeJ- IT)OB_ 1?1“€CT crenra); Ne21 (C#
. )
MeTHYI0 00acTs. Bianeer: (Ne3,4,10,13,18);  npax- CKpE/IHT), Ne22 (cucrem
HaBBIKOM NPOEKTHPOBAHUS THKYM 10 COCTABICHHIO HBIH TPOMNT JUIS TEK-
MPOMIITOB JUISl TIPUKJIa- npomrros s Unity cTyp), Ne24 (reHeparus
HBIX 33/1a4. ONUCAaHUs W TIPOMIITa
JUTSL U300PAXKCHIS)
3HaeT: nmapameTpel reHepa-
uu (temperature, top- ..
iax t(oker?s) TI/I,HI/I‘IELE)E; Jlaboparoprass  pabora | Bompockr k  3auéry
OLHOKI B 11 ’OMHTaX o Ne7 (A/B-tectupoBanme, | Nel4, 19; mnpakrtuue-
XOTBI K A]?B TeCTI/; 0132211 aHanm3 omuooK); OTYETHI | ckue 3amaHus Ne6 (Te-
Hitro. VMeer: 1/13MeH;1TpL na- | O omIamke; TaONUIIBI | CTUPOBAaHUE IapaMeT-
aMéT o a.Ha.]'II/ISI/I opars | CPABHEHHT nmaboparop- | poB), Nel4 (cpaBHeHue
3 LLM-5.6 — Ananmsupyer peaKuE IO’ MoeNH 11')1 oBo- | HAT pabota Nel0 (ot- | mByx mpommnrtoB), Nel7
U OTJIAXKUBAET IIPOMIITBL EHTB c aBHeHI/Ie’ 113)1)15113 JajKa TPOMIITOB IS Te- | (YeK-JIHCT); Ne23
STE HpI/I‘II/IHLI ,Hexcena Hepaluu urpoBoro | (GyHKOMsS Harpaabl —
Teanorg Hoseermst. Biia KOJIa); TECT | OTJIaJKa  IapaMeTpoB
JIeeT:  METOMHKOI I/iTe . (Ne5,6,11,16); aHanmu3 | oOydeHus), Ne25 (maid-
THBH'Oﬁ i HOE raJUIIOLMHAIMIA TpU re- | MIaiH HHTErpaluu
’ Y Hepaluy CKPUIITOB LLM B Unity)
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SS-2.1 - DddexruBHO
KOMMYHHUIMPYET C y4acT-
HUKAaMHU TIPOEKTHOH KO-
MaHABl B KOHTEKCTE TH-
OpunHoOi koMmaHabl «Ye-
nosexk+UN»

3HaeT: poiaM B KOMaHAE
HNH-npoexTa, NPUHLMUIIBI
MOCTaHOBKH 337124 JUIs JII0-
neu u UMW -arenTos,
Definition of Done (DoD).
Ymeer:  ¢dopMynHpoBaTh
3aJadd U1 9IE€HOB KO-
Manasl u  HMH-cepBucos,
(huKCcHUpoBaTh JOTOBOPEH-
HOCTH M KpPHUTEpUHU Kaye-
CTBa, y4acTBOBaThb B 00-
CYXJICHUHU. Brnaneer:
HaBbIKAMU DPabOTHl B TH-
OpugHON KOMaHjae, CIO-
cOOHOCTRIO  (hopMynHpO-
BaTh 3ampocs! k U1 u puk-
cuposats DoD.

PoneBass urpa (nabopa-
TopHass pabora  Ne5);
TPYNIIOBOE OOCYKAEHHE
KpPHUTEPHEB Ka4ecTBa;
¢bukcanms DoD B
MUHH-TIPOEKTaX; abopa-
TopHas pabora NelO (pa-
0oTa B KOMaHJ€E HaJl WI-
POBBIM IPOTOTHUIIOM, pac-
npeieseHue 3amaq
Mexnay moaemu U UN);
JICKycCUsl TI0  Keiicam
MUMUII (pons Al-nporotu-
MUPOBIINKA, KPUTEPHH
IPUEMKH acCceTOB)

Bompocer  k  3auéry
Ne20-25;  mpakrtuue-
ckne 3aganus Ne3 (KoH-
CTPYKTODp pe3iome), Ne9
(mpoMniT mns TeHepa-
mun SQL), Nel8 (ana-
mu3 madyioHoB); Ne22
(cucTeMHBIH  TIpPOMIIT
UL 0TOOpa TEKCTYp),
No25 (omucanue maii-
IaiiHa ¢ yKa3aHHEeM
poxeit u DoD)

TunoBblie KOHTPOJIbHBIC 3aIaHUA WJIN UHBIC MaTEpPpHUAJIbI, He06XOI[I/IMl>Ie AJId OCHKH

3HAHM, YMEHHM i, HABBIKOB M (WJIH) ONBITA JeSAITEJIbHOCTH, XapaKTePU3yIIMX 3TAnbl (op-
MHUPOBAHMSI KOMIIETEHI[UI1 B Mpollecce 0CBOEHNSI 00Pa30BaTeJbHOI NPOrpaMMbl

HpnMep TECTAa AJIA MPOBEACHHUSA TEKYHIEI0 KOHTPOJIA 3HAHUHA

Bomnpoc 1

Kakoii 3tan ucropun U cBsizaH ¢ nosiBjieHHeM reHepaTuBHBIX Mojesieil Tuna GPT

U 1u(pPy3MOHHBIX ceTei?

e A) Jlornueckuit moxxox (1950-1970)
e B) Dkcneprasbie cuctemsl (1980)

e () DOnoxa 60npIIMX A3BIKOBBIX Mojenei (2020-¢)
e D) Ilepsas 3uma MU (1974-1980)
IpaBuiabublii oTBet: C

Bonpoc 2

Y10 13 nepevncIeHHOro ABJsieTcs NpUuMepoM Tpenaa cospemennoro MU, cornacuo

paboueii nporpamme?

e A) Mcnonb3oBaHue MarHUTHBIX JICHT JUI XpaHEHUs JaHHBIX
e B) MynpTumonanbHOCTh (OJHOBpEMEHHAs paboTa C TEKCTOM, H300paKEHUAMU,

ayJinio)

e C) INonHas 3amMeHa MPOrPaMMHCTOB HEUPOCETAMHU
e D) Otka3 oT HEHPOHHBIX CETEN B M0JIb3Y CUMBOJIBHBIX METOJI0B
IIpaBuabHbIii oTBeT: B

Bomnpoc 3

Kakoii m1a0dJi0H npomMnTa npeamnoJiaraeT npeaocTaBjJIeHue MOAeJIN 0JHOT0 IPpUMepa

e A) Zero-shot
e B) One-shot
e C) Few-shot

« D) Chain-of-thought

pelIeHHs 32/1a4H1 Nepe] OCHOBHBIM 3aNpocoM?

IIpaBuibHbIi oTBeT: B

Bonpoc 4

Kaxkas 3agaua HE oTHOCHTCH K THIMYHOMY MCIOJIb30BAHUIO reHepaTuBHOro UN

npu co3nanuu MVP urposoro npoaykra (no keiicy CarX)?

e A)I'enepanms C# ckpunta ynpaBieHUs] aBTOMOOUIIEM
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e B) Co3nanue TekcTyp H0poKHOTO MOKpBITHS Yepe3 YandexART
e () Kommumsanus 6unaproro koaa asrkka Unity

e D) I'enepanms onucanuii TpéEX GOHOBBIX TPEKOB

IIpaBuiabnbli oTBet: C

Bompoc 5

IMapameTp temperature B redepaTUBHBIX MO/IeJIsIX OTBeYaeT 3a:
e A) JlnuHY BBIXOJIHOTO TEKCTA

B) Crenens cirydaitHOCTH / KpeaTUBHOCTH OTBETA

e () KonnuecTBO MOBTOPSIOLIUXCS CIIOB

e D) S3bik oTBeTa

IIpaBuiabHbIi oTBeT: B

Bonpoc 6
B xone oriaaku mpomnra Ajs reHepanun C# ckpunra B Unity Bbl 3amMeTHJIN, YTO

CKPHUIIT HE KOMITUWJINPYETCHA U3-3a CHHTAKCHIECCKHUX ommmook. Kakoe JelcTBHE MOMOZKET HUC-

NPABUTh CATYAUHI0?

e A) YBennuuth max_tokens

e B) Jlo6aButs B npomnt (ppazy «Hanummm koppextasiit C# xon ans Unity» u npumep
IIPaBUJIILHOTO CUHTaKCHCa

e C) Ymensmuts top_p 1o 0.1

e D) Ilepexmtounts Mogens ¢ GPT-4 na GPT-3.5

IIpaBuabHBII oTBeT: B

Bompoc 7

Yro o3nauaer Definition of Done (DoD) npu nocranoske 3agauu UM-arenty B ru-
OpuaHoil KoMaHe?

e A) MakcumanbHO€ KOJUYECTBO TOKEHOB B OTBETE
B) Uétko cpopmynupoBaHHbIE KPUTEPUN KAUeCTBa U 3aBEPIIEHHOCTH pe3ysbTara
C) Cpok, kK KOTOpOMY 3aj/1aua J0JKHA ObITh BBHITIOJIHEHA
e D) Mwms arenTa B cucreme
IIpaBuabHbIi oTBeT: B

Bomnpoc 8
Kakas poJsib B koMaHae pa3pa0oTku urp ¢ ucnojab3osanuem UM orseyaer 3a
HACTPOIiKY NalJiaiiHA reHepanuy KOHTEeHTa 1 cOopKy nporoTtuna B Unity?
A) Game Designer
B) Al Prototyper (urxxenep-nporoTunupoBmuk 1)
C) 2D Artist
D) QA Engineer
IIpaBuibHbIi oTBeT: B

Bomnpoc 9

Yrto Takoe MVP (Minimum Viable Product) B koHTekcTe pa3padoTKu MIpHI € NO-
MOLIbI0 reHepaTuBHoro UN?

o A) ®uHanbpHas BEpcUs UTPBI CO BCEMH YPOBHSAMU

e B) MunumansHo paboTaronuii mpoayKT, KOTOPbI MOKHO MOKa3aTh (hoKyc-TpyIe
JUIsI IPOBEPKH KOHLIETILIUU

e () TexHuueckasi TOKYMEHTAIIHS 110 JBUKKY

o D) MapkeTuHroBbIil I1aH penusa

IIpaBuabHbIIi oTBeT: B

Bonpoc 10
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Chain-of-thought prompting — sro:
e A) OOydeHue MoJIeH Ha [ENOYKEe MOCIeA0BATEIHHBIX PUMEPOB
o B) [IpomnT, moOyxaaromuii Mo/iesb MOKa3aTh MOMIArOBbIE PACCYXICHUS Tepe]l OTBe-

e () 3amMeHa cJIOB B 3a1Ipoce CHHOHUMAaMHU
e D) Ucnons3zoBanue cucTeMHOT0 COOOIIEHUS JIJISl 3aJTaHUS POJIU
IIpaBuabHBII oTBeT: B

Bomnpoc 11

Kakoe siBiienne LLLM nHa3biBaetcs «rauiionuHanuein» (hallucination)?

e A) Otka3 Mozenu OTBEYaTh Ha BOIIPOC

B) ['eneparus MoielbI0 PaBIONIOOOHBIX, HO (PaKTHYECKH HEBEPHBIX YTBEPKIACHUI
C) IloBTOpEHME OAHOTO U TOTO K€ CJI0BA HECKOJIBKO pa3

e D) OtBer Ha s3bIKE, OTIIMYHOM OT SI3bIKA 3aI1poca

IIpaBuabHBII oTBeT: B

Bomnpoc 12
IIpu o0yuennu RL-arenta B Unity ML-Agents ¢pynkuus Harpaasl (reward) cJrysKut

e A)I'eHepanuu TEKCTYp 10pOru

e B) Ouenku kauecTBa CreHEpUPOBAaHHOTO KOJia

o () Vka3aHus areHTy, Kakue AeHCTBUS SBIISIOTCS I1OJIE3HBIMU WJIM BPEAHBIMU
e D) 3aganus MakCUManbHOU JAJIMHBI 311M30/1a

IIpaBuibHbli oTBet: C

Bonpoc 13
Kaxkoii nacTpymenT, ynomsanyrsii B keiicax MUII, nozsoasier renepupoBars C#

cKpuNTHI BHYTpHU peaakTopa Unity Ha ocHoBe mpoMnToB?

A) Copilot

B) Unity Al Assistant
C) Midjourney

D) Whisper
IIpaBuibHbIi oTBeT: B

Bonpoc 14
IIpu paspadorke MVP ronounoii apkaasl ¢ nomombio MU, kakoit KOMIIOHEHT, CKO-

pee Bcero, NpUAETCA MUCATH BPYYHYIO, 2 He TeHePHUPOBaTh?

A) bazoByto Gpu3HMKy CTOJTKHOBEHUH (CI0KHAas1, TpeOyrolas TOYHOW HACTPOIKH)
B) Tekcrypsl acdanbra

o () PexnmaMHBbI# TEKCT TSI PE3CHTAITIH

o D) Onucanue 3ByKOBOTO CONPOBOXKACHHUS

IIpaBuibHbIi oTBeT: A

Bonpoc 15
Yro u3 nepeuuncaenoro HE sipiisiercss 6a30BbIM HanpaBJIeHHEM HCKYCCTBEHHOI'0

HHTe/UIeKTa coryaacHo PITJ?

A) NLP (06paboTka eCTECTBEHHOI'O SI3bIKa)
B) KomnerotepHoe 3peHue

C) KBaHTOBBIE BBIUNCICHUS

D) Ananu3 naHHBIX

IIpaBuabHbIii oTBeT: C

Bomnpoc 16 — MHOkeCTBEHHbI BHIOOP

20



Kakue napamMeTpbl reHepanuu MOKHO HacTpauBaTth npu BbizoBe LLM yepe3 API
AJIs1 yIpaBJieHHs XapakTepom orBeTa? (Bpi0epuTe TpHU BepHBIX)

A) temperature

B) font_size

C) top_p

D) max_tokens

E) background_color

IIpaBuibublie oTBeThI: A, C, D

Bonpoc 17 — MHOKeCTBeHHBII BBIOOP
Kakue n3 nepeyncjieHHbIX 32124 MOT'YT ObITh pPellleHbl ¢ IOMOLIbI0 FTeHEPATHBHOIO
WM npu co3nannu urposoro npororumna (no keiicy CarX)? (Boioepure Bce BepHbIe)

A) I'eHepanus TpEXMEPHOI ceTKU citoskHOoro nepconaxa (high-poly)

B) I'enepariuist TEKCTOBBIX ONMCAHUN JJI1 BHYTPUUTPOBBIX COOBITUI

C) I'enepauust C# ckpuntoB 11t ynpasnenust U -npotuBHuka

D) Coznanne hoHOBOM My3bIKH B CTHIIE JpUDT Yepe3 OMHCaHUE IS ayU0-MOJICIN
E) Komnumsius coopku Unity moa Android

IIpaBuabuble oTBeTHI: B, C, D

Bonpoc 18 — MHOKecTBeHHBIIT BHIOOP
Kakue THIIBI IPOMITOB peKOMEHAYeTCsl HCI0/Ib30BaTh /1Jisl TeHepallMi HTPOBOIO
C# ckpunra B Unity? (BoiOepure 1Ba)

A) Ilpomnrt ¢ ponbio («Tel — apxutekTop kona B Unity»)

B) IIpomnT 6€3 yka3aHus si3bIKa IPOrpaMMHUPOBAHUS

C) IpomnT ¢ npumepom (few-shot) oxumnaemoro koaa

D) Ilpomnrt, coneprxaiuii ToabKo Borpoc «Kak ynpaBisiTh MallinHOM?» 0€3 10MOIHU-

TeNbHBIX YKa3aHUU
IMpaBuibHblie oTBeTHI: A, C

Bonpoc 19 (CoorBercTBHE)
YcraHoBUTE COOTBETCTBHE MEKAY HHCTPYMEHTOM / METOA0OM H €ro Ha3HAYeHUeM B
paMKax IMCUMILINHBI (B TOM 4yucie keiicoB MUII). Hanumure mapel 0ykBa-undpa.

WHCcTpyMeHT / MeTox Ha3nauenue
1. Unity Al Assistant A. Terepanus n300pakeHHH MO TEKCTOBOMY OMTUCAHUIO
2. Chain-of-thought B. IMoacka3ka MOJIeNH MOIIArOBO pacCyXaaTh Mepe]] OTBETOM
3. YandexART C. I'enepanust C# CKpUNTOB BHYTPU UTPOBOTO JIBHKKA
4. Hugging Face Spaces D. Inardopma a1 JeMOHCTpAIMK U 3allycka Mojenei 6e3 ycra-
HOBKH
IIpaBuIbHBIEC OTBETHI:
1-C
2-B
3-A
4-D

Bonpoc 20 (KpaTkuii oTBeT)

Onummre (2—3 npeaio:keHus), kKakue Kpurepuu kadecrsa (DoD) Bbl 0b1 ycTaHO-
BIJIM U141 32124 «CreHepupoBaTh NPOMIT JJIS MOJTYy4eHUSI TeKCTYPbl J0POKHOT0 MOKPbI-
THA B CTHJIE KHOYHOM I'OPOJA ¢ MOKPBIM ac(haabToM» Yepe3 AU (py3HOHHYIO MOJEIb.

IIpuMep npaBUIBLHOIO OTBETA (HO BO3MOKHBI BApHALINH):

DoD sxnouaem: 1) mexcmypa umeem paspeuterue He menee 1024 x1024; 2) suzyanivHo
coomeemcmayem CIuio «HOYHOU 20p00, MOKPbIUL acghanbmy (Hanuuue ompasiceHutl, ménio2o
oceewenus); 3) omcymcmeyrom suoumsle apmegakmel cenepayu (HapyuleHHas 2eomempus,
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namua); 4) npomnm 60CnPoU3800UM U 0AEM CXOOHBLI Pe3YIbmam npu NOBMOPHOM 3aNYCKe C
mem dice seed.

Taﬁ.lmua COOTBECTCTBUA BOIMPOCOB HHAUKATOpaM

Ne Bompoca WNunukartop
1 LC-8.1
2 LC-8.1
3 LLM-5.1
4 LLM-5.1 + MUII
5 LLM-5.6
6 LLM-5.6 + MUIIT
7 SS-2.1
8 SS-2.1 + MUII
9 LC-8.1 + MHUII
10 LLM-5.1
11 LLM-5.6
12 LC-8.1 + MUII
13 LLM-5.1 + MUIT
14 SS-2.1 + MUII
15 LC-8.1
16 LLM-5.6
17 SS-2.1 + MUII
18 LLM-5.1 + MUII
19 LC-8.1/LLM-5.1 / MUII
20 SS-2.1 + MUII

Ilpakmuueckue Keiicbl no memamuxe 1a60pamopHwvix padom

JlabGoparopHasi padora Nel: Beenenune B reseparuBabiii U u LLM

Keiic: «<AcCHCTEHT-CIIPAaBOYHHUK JIS cTyAeHTa 1 Kypcay»

3anava: Chopmynupyiite 5 pa3nuyHbIX IPOMITOB, KOTOPbIE MOTJIM ObI HCIIOJIB30BATh MEP-
BOKYPCHUKH JJIs1 TEHEPALIUHU CIIPABOK 110 OCHOBAM IIPOIPaMMUPOBaHNUs1, MATEMaTHUKE U BEKTOPHOI
anredpe.

YTo HYXHO CAENaTh:

ITposectu reneparmio yepes ChatGPT, DeepSeek, Perplexity, Grok, Llama, GigaChat,
YandexGPT, Qwen, Claude, Gemini, Manus;

OI_ICHI/ITB PEIEBAHTHOCTDG U IMOJIHOTY OTBETOB;

CraenaTb BBIBOJIBI O BIMSIHUM (POPMYITHPOBKH POMIITA.

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

JlabopaTopHasi pabora Ne2: ApXUTEeKTYypbI FTeHepaTHBHBIX MoOjeJIei
Keiic: «Bb100p Moaean 1jisi co31aHus 00Pa30BATEILHOI0 ACCUCTEHTA)
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3amaua: CpaBauth apxutekTypbl GPT-2, GPT-3.5, GPT-4, DeepSeek, Perplexity, Grok u
BERT c Touku 3peHHs MPUMEHUMOCTH ISl TeHEpaIllui y4eOHbIX MaTepHaloB.

UTo HYXHO CeNaTh:

Wzyunth noxymenramuio Hugging Face;

[ToaxmrounTs Moaenu yepe3 uatepdeiic i API,

[IpoBecTu renepanyio o 0OJHOMY U TOMY K€ CLIEHapHIo;

CpaBHUTH pe3yNbTaThl 10 KAYECTBY U CKOPOCTH.

WuctpymenTtsl: Hugging Face, OpenAl Playground, Jupyter

JlaGopaTopuas padora Ne3: [IpuHIUIBI MPOMNT-HHKHHHPHHTA

Keiic: «OTBeT B cTHJIE IIpenogaBaTes»

3amaua: PazpaboraTh Cepuio MPOMIITOB, HAIEIEHHBIX HA TEHEPALMI0 OTBETOB B Pa3HBIX
CcTUIsIX (O(UIIMATIBHBIN, IPY>KETI0OHBIN, KPATKUMN).

UYTo HYXHO caenars:

CpaBHHTH pe3yJibTaT I'eHEepaIuy TPU KCIIOJIb30BAaHUH PA3HBIX System prompt’oB;

Brinenuts kiroueBbie (hpasbl, BIUSIONINE HA CTUIID;

[ToaroTOBUTH CPAaBHUTEIHHBIN aHAIIH3.

Wuctpymentsl: OpenAl Playground, DeepSeek, ChatGPT, Perplexity, Grok Ttabnmma
Excel wim Jupyter

JlaGoparopHasi padora Ne4: LlIa0/ioHbI U cTpaTeruu NpOMINTOB

Keiic: «Feﬂepaunﬂ OTBE€TA HA BOIIPOC IO MATEMATHYECCKOMY aHAJTU3Y»

3anava: PemuTh 3a1a4y Ha ONpeAesIEHHbIA UHTErpal yepe3 zero-shot, few-shot u chain-
of-thought prompting.

Yro HYXHO CACJIaTh:

Hamucars no 3 npomrita fy1st 0HO#M 3a1a4u;

HpOBeCTI/I re’Hepanuro,

CpaBHHTH X0/ pacCyKJI€HUN MOJIEIH.

Nucrpymentsr: ChatGPT, DeepSeek, Perplexity, Grok, Llama, GigaChat, YandexGPT,
Qwen, Claude, Gemini, Manus, Google Docs (otuét), Jupyter

JlabopaTopnas padora Ne5: Coznanme naiiniiaiinoB B3aumoaeiicreus ¢ U

Keiic: «MuHHI-cepBHUC 110 TeHEPALHMH TEKCTOB)

3anava: PeanuzoBathk BeO-uHTEp(QEIC, KOTOPBII OTHPABIIsSET TEKCTOBBIN 3aIIPOC K MOJIENH
U BBIBOJIUT pe3yJIbTar.

UYTo HYXHO caenars:

Hacrtpouts FastAPI sunnounr;

OpranuzoBath oTpaBKy 3anpoca k OpenAl API;

IIpoTectupoBaTh OTBETHI MOjENH Yepe3 curl/Postman.

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

JlabopaTopHasi paGora Ne6: UHTerpanus npoMnroB B OM3Hec-KeiChbl
Keiic: «I'eneparop email qist oTaena npoaasx»
3anaua: Pa3paboTarh cepuio NpOMITOB, aBTOMATU3UPYIOLIUX MMOATOTOBKY IMHUCEM KIIHEH-

TaM.

YTo HYXKHO C/IeaTh:

Beiienuts THIIOBBIE IA0IOHBI ITHCEM;

CocTaBUTh MPOMIITHI MOJ pa3Hble CUTyallMH (IMPUBETCTBHUE, HAIOMHHAHUE, MPEIONKe-
HUE);

IIpoBecTu TECTUPOBAHME HA PEICBAHTHOCTD.
Hucrpymentsr: ChatGPT, DeepSeek, Perplexity, Grok, Llama, GigaChat, YandexGPT,
Qwen, Claude, Gemini, Manus, Tabnuma Excel, Markdown-mokymeHT
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JlaGoparopHas padora Ne7: OTiiaaka, TeCTHPOBAHUE M METPUKHM KadyecTBa

Keiic: «IIpoMnTsl 111 MOATOTOBKH K 3a4eTy»

3anaya: OueHuTh 3(G(GEKTHUBHOCTh JABYX Pa3HbIX MPOMIITOB, CO3JAIOIIUX OOBSICHEHHE
TEMBI 10 BEKTOPHOH anredpe.

UTo HYXHO CeNaTh:

CdopmupoBath JBa MPOMNTA;

OueHuTh pe3ynbTaT ¢ TOUKU 3PEHUSI TOJIHOTHI, TOYHOCTH, SICHOCTH;

Paccunrate BLEU mim ROUGE (¢ momortisto 6M0IM0TeK ).

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

JlabopaTopnasi padora Ne8: MyabTHMOAAJbHBIEC IPOMITHI U HHTEP(eichl

Keiic: «O010%KKa 111 OHJIAH-KYpPCay

3anaga: CreHepupoBaTh H300paKEHHUE U COMTPOBOAUTEIBHBINA TEKCT JIJIsl OHJIAMH-KYypca o
IIPOrPaMMUPOBAHUIO.

UYTo HYXHO caenarTs:

Hanucats npomnt muist Stable Diffusion (uepe3 web-unrtepdeiic);

Cdopmynuposarts title m onurcanue I CTpaHUIIBI KypCa;

IIpoBepuTh COOTBETCTBHE N300pPAKEHUS U TEKCTA.

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

JlaboparopHasi padora Ne9: ITHUecKHe aCNEKThI U 3a1IUTA OT TeHePAaTHBHbIX PUCKOB

Keiic: «be3onacHblii y4eOHbIH 4aT-00T»

3anaua: [Ipoananu3upoBarh NOBEIECHUE MOJICIH MPU MPOBOKALIMOHHBIX 3arpocax. Pa3pa-
00TaTh KOPPEKTHBIE (POPMYITUPOBKH, MUHUMHU3UPYIOIINE PUCKH.

UTO HYXHO caenaTh:

CdopMynupoBath 5 CHOPHBIX/TIOTPAaHUYHBIX 3aIIPOCOB;

OueHuTh NOBENEHUE MOAECIIH;

[TpeaioKuTh TPOMIITHI AJ11 0€30T11aCHOM TeHEepaIluH.

Nucrpymentsr: ChatGPT, DeepSeek, Perplexity, Grok, Llama, GigaChat, YandexGPT,
Qwen, Claude, Gemini, Manus, OpenAl Moderation API (mio sxenanuto), Markdown-otaér

Jla6opaTopnasi pa6ora NelO: (MHUII) IpukiagHoe uCNOJAb30BAHME TeHEPATUBHOIO
HNU nas co3naHusi NPOTOTHIIA HTPOBOIO MPOAYKTA

Keiic: (MHII). ITpororunupoBanre MVP rono4yHoii apkajabl ¢ HCNOJIb30BAHUEM Ie-
HepatusHoro M

Konrekcr. Ctygus CarX TECHNOLOGIES xouer ObIcTpO MPOBEPUTH HOBYIO KOHIIEI-
LIMI0 YJIMYHON FOHOYHOM apKaJbl ¢ 3JIEMEHTaMH TIOHMHIa. 3ajava: 3a 2 Helelu co3JaTb MUHHU-
MaJIbHO XH3HecnocoOHbI npoaykT (MVP), koTopsiit MOXHO Mmoka3zath (okyc-rpymnmne. B ko-
MaHJIe HeT XYJ0)KHUKOB U 3BYKOPEKUCCEPOB — TOJIBKO pa3pabOTUMKH, BIIAJCIOIIKE TPOMIT-HUH-
XUHUpUHTOoM U uHTerpanuei M. Pa3perieno ncnonab3oBarh 1r00ble TeHEpaTUBHbBIE MOJICNHN IS
CO3/IaHUSI acCeTOB U (PParMeHTOB KO/a.

Poab crygenTa. Al-MHXEHEpP-NPOTOTUIMUPOBIIMK, OTBEYAIOLINI 3a HACTPOWKY Maid-
MJIaifHa TeHepaliu KOHTEeHTa U cOopKy mporoTuna B Unity.

3ananue (keiic).

1. PazpabotaiiTe mpoMITHI 1715 reHepanuu: (a) TpE€x GOHOBBIX TPEKOB (ApUQT, CTPUT-pEi-
CHHT, HOUHOH ropox) yepe3 LLM (onucanue ajst ayiuo-mMozenu); (6) Habopa TEKCTyp 1OpOKHOTO
nokpbITUS U aBTO uepe3 YandexART; (B) 6a30BbIX CKpUIITOB yIpaBiieHus: aBromoomiem u MU
IPOTUBHUKA Ha poMITe «co3aail C# CKpUIT IS CIeI0BaHUS 110 TPACCE C IIOBOPOTaAMM.

2. Onummre apXuTekTypy coopku MVP: kakue kommoHeHTh reHepupytotres MU, kakue
MUIIYTCS BPYYHYIO.
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3. TlpeanoxxuTe KpUTEPUU OLIEHKN KauyeCcTBa CTeHEPHUPOBAHHOTO KOHTEHTA (Harpumep, co-
OTBETCTBHEC CTUJIIO, YAaCTOTA OIIMOOK B KOJIE).

4. HanummTe CUCTEMHBIN POMIIT JJISl areHTa, KOTOPBIA TOMOTaeT OTOUPATh JIydIlIne Ba-
pHaHTbI TEKCTYp U3 10 creHepupoBaHHBIX.

5. OreHuTe BpeMEHHBIE 3aTPaThl: CKOJIBKO YEIOBEKO-4aCOB COKOHOMMIIO UCTIOIh30BAHUE
WU 1o cpaBHEHUIO C TPaIUIIMOHHON pa3pabOTKOH.

Oxxuaemblil pe3yJibTaT:

e JOpokHas kapTa cozmanus MVP ¢ ykazanuem used Al tools;

e TpUMEpPHl MPOMNTOB M CrEHEPUPOBAHHBIX PE3YJBTATOB (CKPHUHIIOTHI, (pparMeHTHI
K0J1a);

o ornenka 3¢ dexkruBHocTH (ROI) nmpumenenust M1 B mpoTOTUIHUPOBAHKH.

Keiic: (MUII). O6yyenne RL-arenTa 1isi 3a1a4u «JI0TOHHU JHAePa» B (Ppu3HUeCKOM
CUMYJIS LM

Kontexer. B urpe CarX Street UrpoKH >KalyrOTCsl Ha CIIMIIKOM IPECKa3yeMbIX MPOTHUB-
HUKOB. HyxeH amantuBHbIN Al-CONEpHUK, KOTOPBIA YYUTCS IHPECIEN0BATh JIUAEPa TOHKH, HC-
HOJIb3Ys peabHyl0 (PU3UKY aBTOMOOMIIS (MHEepLus, cLerieHue ¢ goporoif). Komanaa yxe numeer
cumyrsnnonnyro cpeny Ha Unity ML-Agents. TpeOyercst 00yunTh arenrta, KOTOPbI MOXKET J10-
TOHATh U yAEPKHUBAThCS 32 1eJIEBBIM aBTOMOOMIIEM HA TPAcce ¢ IOBOPOTAMH, HE BBUIETAS.

Poub crynenTa. ML-unxenep, HacTpauBarouii cpey, GQyHKIUIO Harpaibl U apamMmeTpsl
o0yuenus PPO.

3ananmue (keiic).

1. Onumure npocTpaHCcTBO HaOmoAeHUN (observations) Ui areHTa: Kakhe mapaMeTpbl
(oTHOCHTENBHAS CKOPOCTD, YIOJ, PACCTOSIHHE, TEKYIIas CKOPOCTh, OKAa3aHUs JaTYMKOB KacaHUs
JIOPOT'H ) HEOOXOIUMO TIepe/IaBaTh.

2. Ilpennoxute ¢pyHkuuio Harpaasl (reward function) Ha KaXaoM mare, KOTopast IMOOII-
psieT: COKpallleHHe IUCTaHIIMU JI0 JIWJepa, HaXOKACHUE B 30HE «ciel B cieny (tailgating), mpo-
XO0XJ/IEHUE KOHTPOJBHBIX TOYEK; U MTpadyeT: BEUIET C TPACCHI, CTOJIKHOBEHHE, CIUIIKOM 0OJh-
I10€ OTCTaBaHUE.

3. Kakue neiictBus (discrete/continuous) IOKHBI OBITH Y areHTa: ras/TOpPMO3/pyiib?
Obocnyiite.

4. OnuuuTe KOHBeHep o0yueHHs: Kak coOUpaTh OMbIT, KaK 4acTO OOHOBIISITH MOJUTHKY,
Kak n30eraTth nepeodydeHus moJ KOHKPETHYIO TPAcCy.

5. TlpeanoxxuTe METO/] OLIEHKH KayecTBa O0OYYEHHOTO areHTa (HarpuMep, CpeHee BpeMs
ylepKaHus JTUepa, KOJINUYECTBO OOTOHOB 32 5 KPYIoB).

6. Hanmummre niceBaoko ] nukiia coopa JaHHBIX IS 00yYeHUs C MOAKperuieHueM (agent
step — environment step — reward — buffer).

O2xupaemblii pe3yJibTar:

o cneuudukanus cpensl u RL-nmapamerpos;

o Tpaduru o0yuenus (expected reward per episode);

e BUJICOJIEMOHCTpAIUS MOBEJCHHUS OOYYEHHOrO areHra (OMHCaHue TOro, YTO JIOJIKHO
OBITH BUIHO);

e PEKOMEHJAINH IO Pa3BEPTHIBAHUIO MOJICITH B paHTaMe UTPHI.

O06a keiica MOTYT OBbITH BBIOpaHBI CTYJIEHTOM JUIS BBIOJHEHUS J1TaOOpaTOpHON pabOThI
Nel0 (MUIT) um B KauecTBEe OCHOBBI KypCOBOTO TpoekTa (TeMbl 81, 82).

Ilpumep nabopamopnoit padomot

Jlabopamopnas paboma Ne3: [lpunyunst npomMnm-uHiICUHUpUHea
HasBanue: BnusiHue napamMeTpoB reHepaly U CTPYKTYPbI IPOMIITA HA PE3yJIbTaT
ens:
Hayuutbcs mpoektupoBath 3¢ (HeKTHBHBIC TIPOMITH M TOHUMATh BIUSHUE TApaMeTPOB T'eHepa-
uu Ha BeIxonq LLM.
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3agaun:

1. CpaBHUTB T€HEpAIUIO TEKCTa MPHU MCIIOIB30BaHUN PAa3HBIX CTPYKTYp MPOMIITa (BOIIPOC,

UHCTPYKIUS, POJIEBAst MO ).

2. V3menuTth mapameTpsl reHepalinu (temperature, top p, max_tokens) u mpoaHaJIU3HPO-

BaThb PE3yJbTar.
3. CpaenaTh BBIBOJBI O PUHIUIIAX TOYHOTO YIPABJICHUS T€HEpALUEH.

Oxunaemple pe3yabTaThl:
- Ymenue ¢popMHPOBATH IPOMIITHI Pa3HBIX THUIIOB.
- lloHnmaHue KIIFOYEBBIX IAPAMETPOB I'E€HEPALIMH.
- HaBblk aHanu3a BIMSHMS TapaMETPOB HA PE3YJIbTAT.

NHCcTpyMEeHTBI 1 OMOJIMOTEKHU

- ChatGPT, DeepSeek, Perplexity, Grok, Llama, GigaChat, YandexGPT, Qwen, Claude,

Gemini, Manus / OpenAl Playground
- Python (onumonansHo, uepe3 OpenAl API)
- Jupyter Notebook / Google Colab
Hcxonnsie nannsie: [Ipumepsr Tem: «OOBSCHH, UTO TaKOe MPOU3BOAHANY», «Hamumm nucbMo
npenoaaBarentoy», «CocTaBb CIIMCOK PEKOMEH AU
Xox palboTshl:
1. Beibepute 3 Tembl (CM. BBIIIE).
2. Jlns xaxmoii TeMbl copMynupyiite mo 3 mpomnTa:
- B Buge Bonpoca
- B Buze unctpykuuu
- B Buze quanora (poJib: mpernogaBaTeb)
3. CreHepupyiiTe TEKCT MPH CIASAYIONINX MapaMeTpax:
- Temmneparypa: 0.2, 0.7, 1.0
- Top_p:1.0,0.9
- Max tokens: 50, 100
4. OdopmuTte TabIUILY C pe3yIbTaTaMH.
5. Ilpoananusupyiite:
- Kakue Tuns! npoMnToB Jar0T Hanboiee TOUHBIA pe3ynbTaT?
- Kak Biauser TeMneparypa Ha BApUaTUBHOCTb?

- Kak usmeHnsercs cTuiib U AMHA PU U3MEHEHUH max_tokens?
IIpumep npomriTa:

Tel — nperonmaeaTesib 10 MaTeMaTHKeE. ObBsACHU CTYyOeHTy, 4YTO TakKoe INpoOmM3BOIOHAaA,
IIPOCTBEIM HA3BIKOM.

[Mpumep koxa (OMIIMOHANBHO):

import openai
openai.api key = 'your-key'
response = openai.ChatCompletion.create (
model="gpt-3.5-turbo",
messages=[{"role": "user", "content": "OOBACHM, UTO Takoe npomseomHasa"}],
temperature=0.7,
top p=1.0,
max_ tokens=100
)
print (response['choices'] [0] [ 'message'] ['content'])
AHanu3 pe3ynbTaToB:
- Temneparypa 0.2 gaér mabioHHbIH, (POpMaAILHBINA OTBET.
- Temmneparypa 1.0 — Gomnee kpeaTUBHBIA U HHOTIa HEKOPPEKTHBIN pe3ysIbTar.
- PoneBas monenb na€t Gosiee MOHATHBIN U JPYKETIOOHBINM OTBET.

TpeboBanus K OTUETY:
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- Tabnuua c mapameTpaMu U pe3ybTaTaMy FreHepaluu
- IIpumeps! npoMnToB (MUHUMYM 3 TEMBI X 3 CTPYKTYPBbI)
- AHanuTH4YecKas 4acTb C BHIBOJIaMU
- CKpUHIIOTHI MM BBIBOJI KOJIA
Kpurtepuu oreHku (3a4TeHO/HE3aUTEHO):

3a4yTeHO: BCE THIIBI IPOMIITOB PEATM30BaHbI, MUHUMYM 6 reHepaluii, Tadnuia oopmieHa, BbI-

BOJAbI OCMBICJICHHBI.

Hesaureno: oTcyTcTBYIOT 2+ BapraHTa MPOMIITA, HET aHAJIN3a, HEMOJHBIN OTYET.

Jlabopamopnas paboma Ne5: Cozoanue naiinnatinog ézaumooeticmsust ¢ MU

Hassanue: Pa3zpaborka API-unrepdeiica renepaiuu TeKCTa 1Mo IpoMIITY
[ens:

PeannzoBats mpocToii cepBuc, otnpasistonuii 3anpoc k LLM yepe3 OpenAl API u Bo3Bpamia-

0L PE3YNbTAT.
3anauu:
1. Hactpouts FastAPI-npunoxenue ¢ POST-3anpocom.
2. OrnpaBuTh IPOMIT HA reHepaluio B Moaeinb OpenAl
3. OOpaboTaTh U BEpHYTh OTBET IMTOJIb30BATEITIO.
OxunaeMble pe3ylbTaThl:
- Ywmenue ucnonb3oBats APl ayis reneparuu Tekcra
- Hassik pabotsl ¢ FastAPI u REST-unrepdeiicamu
- OmnpIT IoTUpOBaHUS U (OPMATHPOBAHUS BHIBOIA
HucTpyMeHTH U OUOIHOTEKU:
Python 3.10+
FastAPI
OpenAl API
Uvicorn, requests, dotenv
Xox paboTshl:

1. Coszpaiite daiin .env ¢ BamuM API-kmouom:
OPENAI_API_KEY:S}(— .

2. Co3zpaiite ¢paiii 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. 3amycTuTe cepBep:
uvicorn main:app --reload

4. Tlporectupyiite yepe3 Postman nnu curl:

curl -X POST http://127.0.0.1:8000/generate -H "Content-Type:
application/json" -d '{"prompt": "Hanuum nos3mpaBjeHue cC OHem nporpamvmcTa’}'’
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TpeboBanus k oTuéry: CKpHHIIOTH Koaa, Jloruka paboTsl 3anpoca, [I[puMepsl mpoMIITOB U OT-
BeToB, Onucanue ctpykTypsl API u mapamerpos

Kpurepun onenku: 3aureno: API 3amyieH, mporecTupoBaH, BBIBOJI MTOJIYYEH, CTPYKTYpa KoJia 1
oTueTa KoppekTHa. HezauTeHo: omuOKy B KOZe, HET 3aIycKa, IPOMIIT He paboTaeT.

3ayeTHO-IK3aMeHANMOHHbIE MATEPHAJIbI IVIsl IPOMEKYTOYHOM aTTecTauMu (3a4eT)

BoOoo~Nor~wWNE

41.

0.
. IlpuBenure npumep few-shot mpomrita 1 onuIIATE €TO MTPEUMYIIECTBA.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Bonpocwi 0na noozomosku k 3auemy

Urto Takoe reHepaTUBHBIN UCKYCCTBEHHBIN HHTEIEKT? [IpruMepsl ero npuMeHeHusl.
Kaxk cootHocsTes 3amaun Data Science u 3agaun reHeparusHoro M?

OO0mbsacHUTE apxXUTEKTYpy TpaHchopmepos. [louemy onn 3dpdextusns! st LLM?
Uem omnmmyarorest GPT u BERT no apxutekrype u Ha3HaYeHUIO?

Uro Takoe Diffusion-monenu u rie OHE TPUMEHSIFOTCS?

Kak paboraeT TeMrieparypHblii TapaMeTp B reHepaluy TeKcTa?

Uro Takoe top-p sampling 1 3aueM OH HCIIOIB3YeTCs?

Kakue mapameTpsl BIUSIOT HA CTHIIb U TOYHOCTH oTBeTa LLM?

[Touemy Ba’kHO YYUTHIBATh KOHTEKCT B MPOMIT-UH)XUHUPHUHTE?

Yro Takoe zero-shot u Korjaa oH mpuMeHsiercs?

B uém 3akmrouaercs meron Chain-of-Thought?

OO0BsicHUTE pa3HUIlY MEXIY system prompt u user prompt.

Urto Ttakoe naiimiaitn B3aumozencteus ¢ LLM? IlpuBenure npumep.

Kakwue s13pIku mporpaMMHpOBaHUS UCIOIb3YIOTCS JUIsl uHTerpaunn LLM?
Kak MoxHO peann3oBaTh renepanuio Tekcra yepe3 REST API?

Kakue cnoKHOCTH BO3HUKAIOT NPU BCTPAaMBAaHUU IPOMITOB B MaiIuiaiH?
Kakue 6u3Hec-3a1a41 MOKHO aBTOMATH3UPOBATh ¢ nmomouisio LLM?
[TpuBenute npuMeps! 1a0JIOHOB IPOMITOB IS JIEIOBOM MEPENUCKH.

Kak onenuts ROI oT BHEIpEHUS reHEPAaTUBHBIX MOJAETEH?

Uro BKiTIOUaeT B ceds hopmanuzanus ouznec-3aaaun st MN?

Kak MoxHO n3meputs kauectso orsera LLM?

B uém cmbicn metpuk BLEU, ROUGE u METEOR?

Yro takoe A/B TecTupoBanue mpoMnToB?

Kax moBeICUTE HaIEKHOCTH TEHEPALIMK B HECTAOMIIBHOM cpenie?

Yo Takoe MyJIbTUMOIATbHBIA IPOMIT?

Kak paboraeT renepanus n300pakeHuil Mo onucaHuio?

Kakue HHCTpYMEHTBI NCIIOJIB3YIOTCS I MYJIBTUMOIAJIbHON FeHepauu?
Kakue npoOiembl BO3HUKAIOT MPH 00paboTKe U300paKeHHil U TeKcTa BMecTe?
Kakue pucku cBsizanbl ¢ reHepanueil (eiikoB 1 TOKCHYHBIX OTBETOB?

Kakwue cymiecTBytoT MeTObl (PUIBTPALUU HETOMYCTUMOTO KOHTEHTA?

Kak yuuTsIBaTh IOpUANYECKHE U 3TUYECKHE HOPMBI ITpH padote ¢ LLM?

Yro Ttakoe otBeTcTBeHHOE MM M Kak OHO CBSI3aHO C MPOMIIT-UHKUHUPUHTOM?
Kakue stansl BkiTtoyaeT pazpabotka 3¢ (heKTHBHOTO mpomrTa?

Kak hopmanuzoBaTh TpeOOBaHUS K IPOEKTY Fr€eHEPATUBHOI'O aCCUCTEHTA?

B uéMm oTiinune NTMHENHOW U UTEPATUBHOM JIOTUKH ITpoMNTa?

Kak 1okymMeHTHpOBaTh U BEPCUOHUPOBATH TPOMIITHI?

Kaxwne HaBbIKM HEOOXOIMMBI TTPOMITT-UHKEHEPY?

Kakue nHCTpyMeHTHI 00J1er4aioT padoTy ¢ mpoMnTaMu?

Kakue kpurepuu UCIONb3YIOTCS AJIs 3a1UThI KYpCOBOI pabOThI 110 MPOMNT-UHKUHU-
pUHTY?

Onumute norstue MVP (minimum viable product) B koHTeKCTE UTpoBOTO MpoekTa. Kak
renepatuBHbiil U moxet yckoputs cozganue MVP? (MUIT)
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42. Kakve KOMIIOHEHTBhI HTPOBOTO MPOTOTHMA (KOJI, TEKCTYPHI, 3BYK, aHMAIT1s1) MOKHO Te-
HepupoBaTh ¢ noMomsio LLM u quddy3nonnsix moaeneii? [IpuBenute npuMepsl
npomnToB. (MUII)

43. Yro Takoe Unity Al Assistant? Kak on uHTerpupyercs ¢ reHepaTUBHBIMH MOJICIISIMU JIJISI
co3nanus C# ckpuntoB U UTpoBbIX Mexanuk? (MUII)

44, OnumuTe OCHOBHBIE 3JIEMEHTHI TPOCTPAaHCTBA HabOMroAeHui (observations) u pyHKIMK
Harpazbl (reward) ans RL-arenTa, oOy4aromierocst npeciieoBarh jJujaepa B TOHOYHOU
urpe. (MHUII)

45. Kak onieruth ROI (3x0HOMHYECKYTO 2 (HEKTUBHOCTD) TPUMEHEHUs reHepatuBHoro U
IpY IPOTOTHIIMPOBAHUH UTPOBOTO MpoaykTa? Kakne MeTpHuKH ciaeyeT YUIUThIBaTh?
(MMUIT)

Ilpakmuueckue 3a0anus K 3auemy

1. IIpoMIITHI 151 aBBTOKOMMEHTHPOBAHUS KO/1a

3aganue: HanumunTe npoMiT, KOTOpbIi nomrydaeT ¢pyHkuuto Ha Python u Bo3Bpaimaer eé
NOpOOHBIN MOCTPOUHBI KoMMeHTapuil. [Iporectupyiite MuHIMYM 3 QYHKINHU pa3HOU CIIOKHO-
CTH.

2. CpaBHeHue 2 GEKTOB 1MA0JIOHOB TeHEepaIluN

3amanue: CpaBHuTe KadecTBo oTBeToB LLM Ha o1uH U TOT e Bompoc B zero-shot, few-
shot u chain-of-thought BapuanTax. OLlEeHUTE TOYHOCTh, OJTHOTY U HHTEPIPETHPYEMOCTb.

3. Konctpykrop pestome

3amanue: Peanmnsyiite nmpoMnT-uHTEpdEc, KOTOPBINA MOTYYaeT KIFOYEBbIC TaHHBIE O CTY-
JieHTe (MM, OIbIT, 00pa30BaHKE) U FEHEPUPYET roTOBOE pe3toMe. BapuatuBHocTh: 2 sA3bIka U 3
CTHWJIUCTUKH (E€T0BOW, TBOPUECKHUI, KPATKHIA).

4. busHec-keic: reHepanus email

3ananue: ChopmupyiiTe mabIoH MPOMITA, KOTOPBI MOJydaeT WH()OPMAIIHIO O KIHCHTE
Y LIeJIM IUCHbMA, ¥ BO3BpallaeT BEXKIINBOE J1€J10BOE MUCbMO. [IpeaycMoTpuTe ynpasieHue JIMHON
Y TOHOM.

5. LLM nnist oOyuenus Python

3amanue: Pa3paboTtaiiTe ceputo MpoMNTOB-O0BICHEHUN (HE MEHEe S) JUIsi HaYMHAIOIINUX
IpOrpaMMHUCTOB. TeMBbl: LIUKJIIbI, YCIOBHSL, YHKIIUHU, CIIUCKU, PEKYPCHSL.

6. TecTupoBaHue apaMeTpoB reHepalun

3amanue: OOUH M TOT K€ NMPOMNT BBIOJHUTE C pa3HbIMU MapaMeTpamu temperature u
top\ p. CpaBHuTe pe3ysIbTaThl 110 Pa3HOOOPA3HIO U aIEKBATHOCTH BBIBOJIA.

7. MynbTUMOJANIbHBIN TeHepaTop OaHHEPOB

3ananue: Mcnonb3ysa Stable Diffusion mwnu DALL-E, co3naliTe mpoMIThl AJisi TeHEpaluu
peKJIaMHBIX OaHHEPOB 10 TEKCTOBOMY ONMMCAHUIO MTpoAyKTa. IIporecTupyiite MuHUMYM 3 citydas.

8. CueHapum rojJocoBOTO aCCUCTEHTA

3ananue: Hanumure npoMnTsl, MOJAEINPYIOLIME UATIOTH TOJIOCOBOIO TOMOIIHHKA B pa3-
HBIX POJISIX: PETIETUTOP, MEJIUK, OlepaTop A0CTaBKU. CTPYKTYpUpYyHTE IPOMITHI U OTBETHI.

9. Ilpomnt-unTepdeiic ans reneparuu SQL

3amanue: CocTaBbTe€ NPOMIT, KOTOPBIM IpeoOpa3dyeT TEKCTOBOE ONMCAaHHUE 3arpoca
(manmpumep, «BbIOEpU BCe MMEHA, T1ie Bo3pacT 6ombine 30») B koppekTHbid SQL-kox. [Tporectu-
pyHTe 5 KEeUcoB.

10. ABTOMaTH4YEeCKHi1 reHepaTOp BUKTOPHUH

3ananue: Co3gaiiTe NpOMIT, KOTOPBIN MOJIYyYaeT TEMY U KOJIMYECTBO BOIIPOCOB, U TEHEPHU-
pyeT BUKTOPUHY C 4 BapuaHTaMu O0TBETOB U KirouaMu. OpopmuTte B popmate JSON.

11. APl-unTepdoeiic renepanuy TeXHUUYECKUX OMUCAHHUMA

3ananue: Hammmre REST API Ha FastAPI, kotopsiii nonmydaer HazBanne UT-nipogykra
Y TeHEepUPYET MapKETUHIOBOE UJIU TeXHUYecKoe onucanue yepe3 OpenAl API.

12. PepopmaynupoBka 1 ynpoIieHue TeKcTa

3ananue: Pa3paboTaiite mpoMOT, KOTOPBIN MMOJTy4aeT HayYyHbIN ab3all 1 mepeopMyIupyeT
€ro «Ha najbLax» sl KoJbHUKa. [IpuMepsl: mpou3BoHasL, Torapudm, SApo MaTPHUILbL.
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13. MeTtanpomnT: reHepaTop NpOMITOB
3ananue: Hanumumre mpomnTt, KOTOPBIH MO KPaTKOMY ONMCAHHUIO 3aAaud (HalpuMep:
«HYXHO creHepupoBaTh SEO-3aronoBok») co3aaét 3¢ dexkTuBHbIN mpoMnT 11t LLM.
14. Otnagxa 1 cpaBHEHUE POMIITOB
3ananue: CpaBHMTE /1Ba IPOMIITA, PELIAIOIIUX OJHY 3a4a4y (HalpuMep, reHepanus 0600-
mieHus cratbu). [IpoBenure ananus Mmerpuk kauectsa (BLEU, ROUGE) u cyObeKTUBHOMN OLIEHKH.
15. ®opmanuzanus TUKA B3aUMOICHCTBUS
3amanne: CocTaBbTe CIHMCOK TEM, MOTEHIMAIBHO HAPYIIAIONIMX MpaBUia 0€301MacHOCTH
(hate speech, BpeHbIe coBeTHI 1 T.1.). PazpaboTaiiTe 6e30macHbIe albTepHATUBHBIC TPOMIITHI.
16. KoHTEeKCTHBIHN 4aT-00T MO AUCHUILINHE
3amanue: Chopmupyiite 10 MpoMOTOB, MOKPHIBAOIIMX KIFOYEBBIE TEMbI JTHCIUILTAHBI
(BoTIpOCHI, OIIpeieNieH s, CPaBHEHHUS ), U OOBEUHUTE UX B JIOTHUHbIN Auanor ¢ LLM.
17. Monenb oneHk# 3 PEKTUBHOCTH MPOMIITOB
3amanue: PazpaboraiiTe YeK-ITUCT OLEHKH MPOMITOB (IO KPUTEPHUSAM: KPAaTKOCTh, TOU-
HOCTb, aJJalITUBHOCTD, YIPABIsEMOCTb). [I[puMeHuTe K 5 BaliuM npomiram.
18. Ananu3 mabJ0HOB TeHEpaIiy 3a/1a4
3aganue: CocTaBbTe NPOMIIT, KOTOPBIH MOJIy4aeT TeMy (Harnpumep, IpOM3BOIHAs ) U I'eHe-
pupyeT y4eOHyto 3ajauy ¢ pemieHueM. [IpoBeauTe oneHKy BaIUHOCTH U CJIOKHOCTH.
19. BepcuonupoBaHnue npoMITOB
3anmanue: Peanmmsyiite B Git niam qpyroii cucreme XxpaHeHus (aisl ¢ uICToOpueil M3MEHEHUs
IPOMIITOB, KOMMEHTApHUSIMU U pe3ybTaTaMu reHepaiuu. OTpazute BIUSHUE U3MEHEHUH.
20. KypcoBoii acCHUCTEHT: Yat 1o TeMe JIUCIMUILIAHBI
3ananue: Co3faiite HHTEpakTUBHYIO cucteMy (Ha ocHoBe Gradio, Streamlit win Telegram-
00Ta), B KOTOPOI MIPOMIITHI IOJIY4YarOT KOHTEKCT U3 BBEIEHHBIX M0JIb30BaTeNeM JaHHbIX. [lonnep-
xute TeMbl Python, inHeiiHOM anreOpel 1 aHaIM3a.
21. (MUII) Pa3pabotka nmpommra ais reHeparyu C# ckpunTa yrpaBieHHsI aBTOMOOUIIEM
B Unity
3ananue: Hanumure npoMOT (Ha pyCCKOM MJIM aHTJIMIICKOM SI3BIKE), KOTOPBINA MIPH OT-
npaBke B ChatGPT (unmu DeepSeek, GigaChat) crenepupyer C# CKpUIT AJ1s yIpaBJiIeHUs aBTO-
MOOWJIEM B TOHOYHOM UTpe (ra3, TOpMO3, IOBOPOT). YKaXHUTE, KAKUE MapaMeTpbl FTeHepaluu
(temperature, max_tokens) Bel BeiOepete. [IpoBepbTe paboTOCIIOCOOHOCTH CreHEPUPOBAHHOTO
koza B Unity (WM onuIINTE OKUAEMbIN pe3ysbTar).
22. (MUII) CucteMHBIi IpOMIT AJis 0TOOPA JIYUILIHX TEKCTYP
3ananue: [Ipennoxute cuctemusid mpoMnt aist LLM, kotopast Oyner ananusuposaTs 10
BapHUaHTOB TEKCTYP JOPOKHOI0 MOKPBITH (creHepupoBaHHbIX YandexART / Stable Diffusion)
Y BBIOMpATh 3 JIyUIINX [0 KPUTEPHSIM: PEaTUCTUYHOCTh, COOTBETCTBHE CTUIIIO «HOYHOU ropoi»,
orcytcTBUe apTedakToB. [IpuBenuTe mpuMep 05KUAAEMOTO BBIBOJIA.
23. (MUII) ®yukums Harpaas! 1uis RL-arenrta «1oronu imaepa»
3ananue: Hanummre nceBnoko pyHkuuu Harpajs! (reward function) anst o0ydenus
arenta B cpene Unity ML-Agents. ATeHT JOJIKEH MOJIy4aTh MOOUIPEHNE 32 COKpaAIlleHHEe U~
CTaHLIUU JI0 JIUJIEPA U MPOXOXKACHUE KOHTPOJIBHBIX TOUEK, a ITpad — 3a BBIJIET C TPACcChl U
cTonkHOBeHHe. OOBACHUTE, T0YEMY BbI BHIOpAJIM IMEHHO TaKue KO (UIIMEHTHI.
24. (MUII) I'enepanust UTPOBOTO OMKCAHUS U BU3yaJIbHOTO MPOMIITA
3ananue: ChopMynupyiite TEKCTOBOE ONUCaHUE (KOHILIENT) YIAUYHON TOHOYHON apKajbl C
aIIeMEHTaMU TIOHUHTa. Ha ocHOBe 3TOro onucanus co3aifTe MpoMIT JIsl TeHepaluu:
- pexsiaMHoro Tekcta (uepe3 LLM);
- HM300pakeHHsT aBTOMOOUJIS B CTUJIE KnOepnaHk (depe3 nuddy3noHHy0 MOJIETh).
[IpencraBpTe MOTyYEHHBIE PE3YIIbTATHI (pEabHbIE HIIN 0KUIaEMBIE).
25. (MUII) Iaiinnaitn uarerpanuu LLM B Unity
3amganue: ONUIIUTE apXUTEKTYPY NalIIaiiHa, B KOTOPOM 3arpocC U3 UTPHI (Hampumep,
«CTeHEepHpYH YHUKAIbHOE ONMHUCAHUE [T TOOEAUTENs TOHKNY») oTnpasisiercs k LLM uepes
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REST API, a otBeT oToOpakaercst B mHTEpdeiice. YKaKuTe, KaKue Iaru HeoOXo UMbl TS pea-
mu3armu B Unity (kopytunsl, napcur JSON, o6pabotka omu6ok). [Ipunoxure pparment C#
koja s ornpaBku HTTP-3ampoca k API GigaChat wimn ChatGPT.

4.2 MeToanuyeckue MaTepuaJbl, onpeaeasiomye nNpoueaypbl OeHUBAHUS 3HAHM,
YMeHHUIi, HABBIKOB U (MJIH) ONBITA AeATeJIbHOCTH, XapaKTepPU3yIIMX 3Tanbl popmupoBa-
HHUSA KOMIIeTeHIINI

MeToan4yeckue peKOMeHAAlUH, ONPeie/sIoIue MPoueAypPbl OLlICHUBAHUS Ha 3a4eTe:

[Ipouenypa npoMekyTOYHOM aTTECTALIMU IPOXOAUT B COOTBETCTBHHU C [losokeHuem o te-
KYIIIEM KOHTpPOJIE U TPOMEKyTouHOH arTectanuu ooydarmuxcss @I'BOY BO «KyoI'Y».

HToroBoii popmoii KOHTPOIIst cHOPMUPOBAHHOCTH KOMITETCHIIUH Y 00yHaroImnXCs 10 JIC-
HUIUIMHE sBjsieTcs 3a4eT. CTyneHThl 00s3aHbl cIaTh 3a4€T B COOTBETCTBUU C PACIUMCAHUEM U
y4€OHBIM IIJIaHOM.

OOC npomMexyTOUHON aTTECTAllMU COCTOUT U3 BOIPOCOB K 3a4ETYy U PE3yIbTAaTOB TEKY-
IIETO0 KOHTPOJIS.

3ayeT Mo IUCHUIUIMHE TpecienyeT Leib OUEeHUTh paboTy CTYJAEHTA 3a KypcC, MOTyuYeHUE
TEOPETUUECKUX 3HAHUH, UX IPOYHOCTh, PA3BUTUE TBOPUYECKOTO MBIIIJICHUS, IPUOOPETEHNE HABbI-
KOB CAMOCTOSTEIIbHOM pabOThl, yMEHHE MPUMEHAThH MOJTYYCHHbIC 3HAHUS I PEUICHUS MPaKTHU-
YECKHUX 3a/1a4.

dopMa MpoBeACHUS 3a4eTa: YCTHO.

Pe3ynbrar ciaun 3aueTa 3aHOCUTHCS IPETIOAABATEIEM B 3aUETHYIO BEIOMOCTD U 3aYETHYIO
KHUXKKY.

OneHuBaHUE YPOBHS OCBOEHHUS JAMCLMILIMHBI OCHOBBIBAETCS HA KAUE€CTBE BBIIOJHEHUS
CTYJIEHTOM 33JIaHUM TEKYILEro KOHTPOJISI U OTBETOB HA BOIIPOCHI 3a4eTa.

Kputepun onenkmn:
1. Onenka oTBeTOB HA BONPOCHI K 3a4eTy (50% HMTOroBoi OLleHKH)
3aver

ITonHble, pa3BepHYyThIE OTBETHI C AEMOHCTpALUell TTyOOKOr0 MOHUMAHUS TEMBI.

OTBeTHI coziepKaT OCHOBHBIE UCH, HO 0€3 yriyOJeHHOTO aHaIn3a.

Hcnonb3oBanue npumMepoB, GopMyIl, KOPPEKTHBIX TEPMUHOB.

Bo3mosxHBI HEOOMBIITNE OMUOKH B ACTANSAX WIH (POPMYIUPOBKAX.

YMeHue aHanu3upoBaTh U CPaBHUBATh METO/IBI.

% BoimonHeHus: 60—100% (mormyckaroTcs He3HAUYNTENIbHBIE HETOYHOCTH).
Heszauer

OTcyTCcTBUE MOHUMAHUS KIIOYEBBIX KOHIIETILIHHI.

I'pyOble ommOKy WM HECTTOCOOHOCTh OTBETUTH HA OOJIBIIYIO YaCTh BOIIPOCOB.

% BoImoTHEeHHS: <60%.
2. OneHKa BBINOJHEHUS NPAKTHYECKUX KelcoB 1 J1adopaTopHbIX padoT (50% wnrorosoii
OLICHKH)

3aver

ITosHOE BBITIOJIHEHUE BCEX ITANOB Kelica C MTHHOBALIMOHHBIMU PELICHUSAMM.

JlocTuxenue 1eneBbix MeTpuk (Hanpumep, F1 > 0.9).

Yerkas 1oKyMeHTalUs KOJa U aHAJIU3 PE3yJIbTaToB.

% BemonHenus: 60—-100%.

W
BrinonHeHbl OCHOBHBIE 33/1a4H, HO 0€3 TOMOJHUTEIbHON ONTHMH3AIIH.
HesnauuTenbHble OTKIOHEHHUS OT LIeNeBBIX MeTpuK (Hampumep, F1 = 0.85).
WIH
Permiens! 6a30Bble 33124, HO C KpUTHYECKUMH OIIMOKaMHU.
Huskoe kauecTBO KOJa WIIM OTCYTCTBUE aHAJIA3A.
He3zauer
HeBblInonHeHnE KIIOYEBBIX 3TAIOB.
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Kon nepabounii uiam oTCyTCTBYET.
% BoITOTHEHUS: <60%.

Memoouueckue pekomenoayuu, onpeoensouue nPoyedypsl OUeHUGAHUA 1aD0pamop-
HbIX padom:

O1eHOYHBIE CpPeNCTBA AJIsl MHBAIHUOB M JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3710PO-
Bbsl BBIOMPAIOTCS C yUYETOM MX MHIMBUAYAIBHBIX ICUXO(U3NIECKUX OCOOCHHOCTEH.

— IpY He0OXOMMOCTH UHBAIMIAM H JIULIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEOCTABIIAETCS JOMOJIHUTEIBbHOE BPEMs JIJIsl IOATOTOBKM OTBETA HA 3a4eTe;

— IpU MPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yJIbTATOB 00YyUCHHSI MHBAIMIOB U JIUIL C
OrPaHUYEHHBIMU BO3MOXHOCTSIMH 310pOBbS IPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMUA OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIs1 00yYarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/J0POBbS
U WHBAIMJOB IPOIEIypa OLEHUBAHHS PE3YyIbTaTOB OOyUEHHs MO JAMCLUILUIMHE MOXET IpPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Tponetypa olieHUBaHHS pE3yabTaTOB 00yUEHSI MHBAJIMIOB U JIUII C OTPAHUICHHBIMHU BO3-
MOYKHOCTSIMH 3/I0POBbsI 110 TUCLMILIMHE MPeAyCMaTpUBAET MpeiocTaBiIeHne HH(opMaiu B Gop-
Max, aJJalTHPOBAHHBIX K OTPAHUYCHHUSM UX 3[I0POBbS U BOCHIPUATHUS HH()OPMAIIHH:

JUst I ¢ HapyILEHUSIMU 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOT'O JOKYMEHTA.

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATEIBHOTO amapaTra:

— B mieyaTHoOU hopme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JlaHHBI TIEpeYeHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00y-
YAOLIUXCS.

IInan-npocneKkT MeTOAMYECKUX YKA3aHHUI 10 OPraHU3aluM J1a00paTOPHBIX PadoT 10 auc-
uuiJiMHe ""BBeaenue B cienuaabHOCTD'

1. O01me cBeneHus

O6pazoBarenbHast nporpamma: MIcKycCTBEHHBIM HHTEIIEKT U aHAIMTUKA JaHHBIX
Jucnunuaa: " BBenenue B crienuaibHOCTD

Bun o6ecnieuenust: [IpoBenenne nabopaTopHBIX paboT

VYcnoBust MpUMEHEHHUS:

— Kypc paccunran Ha cTyneHToB 1-T0 roga o6ydeHusl.
— Hanuuue nocryna x BeraucnutensHsM pecypcam (GPU/CPU).
— MHcnons3oBaHme OTKPHITHIX AaTaceToOB U OMOIMoTek, 1octymn K bAM.

2. lean, 3a1a4M U 0KHIaeMble Pe3yJIbTaThl
Lenu:

- 3akperuieHue TEOPETUYECKUX 3HAHUM Ha MPaKTHKE.
- Pa3Burtue HaBbIKOB paboTHI ¢ [IpomnT 3anpocamu k BAM B npodeccrnonansHoit nes-
TEIbHOCTH.
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- IloaroroBka K pelieHuIo peaabHbIX 3a/1a4 B UHYCTPUH.
3agaun:

— OOGecneynTh CTYACHTOB CTPYKTYPHUPOBAHHBIMH J1a00PaTOPHBIMU PabOTaMH.

— IlpenoctaBuTh 10CTYN K HEOOXOAUMBIM BBIYUCIUTEIEHBIM PECYPCAM.

— Opranu3zoBathb MPOBEPKY U 0OPATHYIO CBSI3b 110 BHIIIOJHEHHBIM paboTam.
OxunaeMble pe3ysbTaThl:

- Ymenue npumMenaTs [Ipomnr 3anpocer k bM Ha npaktuke.

— Hasbiku paboTsl ¢ 6a30BBIM TEXHUKAM IIPOMIT-UHXKUHUPUHIA: I1A0I0HBI, LIEIOYKHU pac-
CYKJIEHHH, system prompts.

—  OmnsbIT co31aHUs COOCTBEHHBIX TPOMITOB U aHAINU3Y UX 3(PPEKTUBHOCTH.

3. lopsinok peanu3amuun
3.1. 3amaya Nel: ITogroroBka 1abopaTOPHBIX paboOT
1) Onpenenenue Tem:

- Bsenenue B reneparuBubiii U u LLM
—  ApXUTEKTYpbl T€HEPAaTUBHBIX MOJEIIEH
- IIpuHUOUIBI TPOMIT-UHXKUHUPUHTA
— IIIaGmoHBI U CTpATETHH MPOMIITOB
— Cosnmanue naimiaiHoB B3auMmoaeiicteusg ¢ MU
- HHrerparmus npoMnToB B OU3HEC-KEHChI
- Ortnaaka, TECTUPOBAHUE U METPUKHU KayecTBa
-  MynpTUMOIaNbHBIE TPOMITH U UHTEPQEICHI
— DTHYecKue aCneKThl U 3alUTa OT TeHEPATUBHBIX PUCKOB
- KypcoBas pabora u 3amuta
2) Pa3zpaboTka 3aaHuii:

- IlomaroBble HHCTPYKIUU.
— IIpumepsl koa.
— KoHTponbHbIE BONPOCHL.
Paspabomxa 3adanuii ons nabopamopnoti pabomel «[Ipunyunst npoMnm-undCUHUPUHSA.

Ha3panue: BousgHue napaMeTpoB reHepalru U CTPYKTYPbI POMIITA HA PE3YJIbTaT
[enb: Hayuntbes nmpoektupoBaTh 3 PeKTUBHBIE TPOMIITHI U TOHUMATh BIUSHUE TAPAMETPOB
resepanuu Ha Boixoa LLM.

3anauu:
1. CpaBHHUTH TeHEpAIMIO TEKCTA NP HCIIOIH30BAaHUH PA3HBIX CTPYKTYpP MpoMITa (BOIpOC,
WHCTPYKITUS, POJIEBAst MOJIEIb ).
2. V3meHUTH MapamMeTpsl reHepalnu (temperature, top p, max_tokens) u mpoaHaIu3HpO-
BaTh pPe3yJbTar.
3. Cnenath BBIBOJBI O MPUHIIUIIAX TOYHOTO YIPABICHUS TeHEPAIHCH.
O:xupaembie pe3yabTaThbl:
- Ywmenwue GpopMHpPOBATH MPOMIITHI Pa3HBIX THUIIOB.
— IloHuMaHuMe KIFOYEBBIX apaMETPOB F€HEPALIUH.
— HaBbik ananu3a BIUsIHUS TApaMETPOB Ha pe3yJbTar.
HNucTpymeHTHI M 0U0JIMOTEKHU:
-~ DeepSeek, ChatGPT, Perplexity, Grok / OpenAl Playground
- Python (onmmonansno, yepe3 OpenAl API)
- Jupyter Notebook / Google Colab
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Hcxoansbie nannpie: [Ipumeps TeM: «OO0BSICHU, UTO TaKOE IPOU3BOAHASY, «Hanmummm nucsmo
npenoaanareintoy, «CocTaBb CIIUCOK PEKOMEH 1ALl
Xoxa padoThI:
1. Beibepute 3 TeMbl (CM. BBIIIE).
2. Jlnsa kaxxoi TeMbl chopMyIHPYHTE IO 3 TIPOMIITA:
- B Buze Bomnpoca
- B Buzae uncTpykunu
— B Buge nuanora (posb: mpemnoiaBatesp)
3. CreHepupyiiTe TEKCT MpH CIAEAYIOUINX MTapaMeTpax:
- Temneparypa: 0.2, 0.7, 1.0
- Top_p:1.0,0.9
- Max tokens: 50, 100
4. Odopmute TabiuIly C pe3yJbTaTaMH.
5. IIpoananusupyiite:
- Kakue Tumnsl npoMnToB Aal0T Hauboliee TOYHBIN pe3ynbTaT?
- Kak Bnuser temnepatypa Ha BApUATUBHOCTh?
- Kak u3mensiercs ctuib v JUIMHA TPU U3MEHEHUH max_tokens?

IIpumep npommra:

Ter — InperonaraTeJib 10 MaTeMaTHKe. ObBsaCcHU CTyIOeHTy, dYTO TaKoe IIpoM3BOIHAaA,
IIPOCTBIM HA3BIKOM.

Ipumep Koaa (ONIMOHAIBHO):

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'])
AHaJu3 pe3yJIbTAaTOB:
- Temnepatypa 0.2 na€t mabaoHHBIA, HOPMATHHBIN OTBET.
— Temnepatypa 1.0 — Gosee kpeaTUBHBIN U HHOTJa HEKOPPEKTHBII pe3ysbTar.
— PoneBas Monenb naér Oosee MOHATHBIN U IPYKEITIOOHBIN OTBET.
TpeGoBanus k oTuéTy:
- Tabnuna ¢ napaMeTrpamMu U pe3yJbTaTaMHi FeHepaluu
- IIpumeps! npoMnTOB (MUHUMYM 3 TeMBI X 3 CTPYKTYpHI)
— AHanuTuyeckas 4acTh C BBIBOAAMHU
—  CKpHHILIOTHI MM BBIBOJ KOJIa
Kpurepun oneHku (3a4TeHO/He3a4TEHO):
3a4yTeHO: Bce THIBI IPOMIITOB PEATH30BaHbl, MUHUMYM 6 reHeparuii, Tadnuia opopmieHa, Bbl-
BOJIbI OCMBICJIEHHBI.
He3auteHo: oTCYTCTBYIOT 2+ BapraHTa IIPOMIITA, HET aHAJIN3a, HEMOJIHBIM OTUET.

®opmMHpyeMble KOMIIETEHIMH:

- LC 8 b CriocobeH npuMeHSTh 3HaHUS 00 UCTOPHH PA3BUTHSA U TPEHIaX COBpE-
menHoro MW nnst popmynupoBaHns KOPPEKTHBIX IIOCTAHOBOK 33]a4d M IOMCKA NEePCIIEKTUBHBIX
croco00B perieHus mpobdiieM ¢ momombso NN
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LLM-5 b Opranu3yeT B3auMOJIECTBUE C T€HEPATUBHBIMU MOJIEIIIMHU Yepe3 Mpo-

CKTUPOBAHUEC, aHAJIN3 U IPUMCHCHHUEC ITPOMIITOB

5. IlepedyeHb OCHOBHO¥ U I0NIOJHUTEJIbHON yueOHOM JTUTepaTypbl, HEOOXOAUMOM 1151
OCBOEHMS IMCHUIJIMHBI (MOXYJIs1)
5.1 OcHoBHas 1uTEpaTypa:

1.

Yepnbimes, C. A. OcHoBbl nporpamMmmupoBanus Ha Python : yueGHOe mocobue ams
By30B / C. A. UepnsimeB. — Mocksa : M3natenscTBo FOpatit, 2022. — 286 c. — (Bbic-
mee oopazoBanue). — ISBN 978-5-534-14350-8. — Tekcr : anexkTpoHHsI# // O6pa3o-
BarenbHas 1uiatrgopma FOpait [caiit]. — URL: https://urait.ru/bcode/496893. (nmata
obpamenus: 19.07.2025).

[TnaTonos, A. B. MammnaHOoe 00y4eHue : yueOHoe mocooue mist By3oB / A. B. ITnaro-
HOB. — Mocksa : M3narensctBo FOpaiit, 2022. — 85 ¢. — (Bricmiee o0pa3oBanue).
— ISBN 978-5-534-15561-7. — Texkct : snexkTpoHHbIN // OOpa3zoBaTenbHas IUIaT-
dopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/508804 (mata oOparieHus:
19.07.2025).

Pabuesckuii, A. H. CuHTeTHUECKHE JTaHHBIE U PAa3BUTHE HEHPOCETEBBIX TEXHOIOTHH :
yuebHoe nocobue 1yist By30B / A. H. PaGueBckuii. — MockBa : M3natensctBo FOpaiir,
2024. — 187 c. — (Bricuiee oopazoBanne). — ISBN 978-5-534-17716-9. — Tekcr :
anekTpoHHbIH //  OOpaszoBarenbHas mnatdpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/545036 (nara obpamenus: 19.07.2025).

Emucee A. U., Munun FO. B. Pa3paboTka nporpaMMmHbIX nHTEp(deiicoB BeO-npuio-
KEHUH ¢ ucronb3oBanueM ¢peiimBopka FastAPI : yuebnoe mocobue. Tambos: TI' TV,
2024. 81 c. https://e.lanbook.com/book/472310 (xara obparienus: 19.07.2025).
JlumanoBa H. W. Pa3zpaboTka WHTEUIEKTyalIbHBIX 4aT-00TOB : yueOHoe mocobue. Ca-
mapa: [II'YTU, 2024. https://e.lanbook.com/book/463568 (mata oOparieHwus:
19.07.2025).

5.2 JlonoinuTeIbHAS JIMTEPaTypa:

1.

N

S

© o~

11.

@. JIxeiime, T. Maiik [Tpomt-unxunupunr st GenAl. TlattepHbl HaeKHBIX 3ampo-
COB JIJIl KAUeCTBEHHBIX pe3ynbTaToB, Sprint Book, 2025, 432 c.

A.A. Koctun [TpoMnT-unkuaupuHr. S3sik 6yaymero. 2025. Ridero, 594 c.
B.A.Ilerpos, A.H. TuxoHoB. ckyccTBEHHBIN HHTEIUIEKT U 00pab0TKa €CTECTBEHHOTO
SI3BIKA.

3natononsckuit J[. M. OcHOBBI nporpammupoBaHus Ha s3bike Python. 2-e wu3n.
Mocksa: JIMK Ilpecc, 2018.

A.A. Ky3nenos. MammnaHoe obydenue st 00pab0oTKH €CTECTBEHHOTO S3bIKa.
PykoBonctBo Google mo npoMnT-uHXKUHUPHUHTY. YacThb 1: OCHOBBI U 0a30BbIE TEXHUKHU
https://habr.com/ru/articles/901426/

JlokymeHTanus obaaunsix cepBrcoB 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 assess-

ment: the FACT assessment in environmental data science education. Front. Educ.
10:1596462. doi: 10.3389/feduc.2025.1596462 (Ctathsi 0 prcKax CHIKSHHsI 0a30BBIX
HaBBIKOB MTPU Ype3MepHoii onope Ha NN).

Wharton Knowledge “Without Guardrails, Generative Al Can Harm Education”
(2024) https://knowledge.wharton.upenn.edu/article/without-guardrails-generative-ai-
can-harm-

35


https://e.lanbook.com/book/472310
https://e.lanbook.com/book/463568
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

12.

13.

14.

15.

16.

17.

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

217.

28.

education/#:~:text=practice%20session%2C%20yet%20scored%20about,exam%20as
%20the%20control%20group Cratbsi— sxcriepumMenT o BiusiHun GPT Ha oOy4deHwue:
3aBUCUMOCTh OT MW cHIDKaeT riry0bokoe yCBOeHHE MaTepHaa.

Kadurin, Artur, et al. "The cornucopia of meaningful leads: Applying deep adversar-
ial 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, Cepreii, Kanypun, Aptyp u Apxanrensckas Exatepuna. I'my6okoe 00y-
yenue. " U3narensckuit gom"" Iutep""", 2017.
https://openreview.net/forum?id=FMMF1a9ifL
https://openreview.net/forum?id=EIUrNM9U8c#discussion
https://openreview.net/forum?id=JoO6mtCLHD
https://aclanthology.org/2024.findings-emnlp.760/
https://aclanthology.org/2020.coling-main.588/
https://link.springer.com/chapter/10.1007/978-3-030-72113-8 30
https://link.springer.com/chapter/10.1007/978-3-031-42448-9 10
https://aclanthology.org/2024.findings-naacl.288/

Sun, X., Li, J., Kovalenko, A.V., Feng, W., Ou, Y. Integrating Reinforcement Learn-
ing and Learning From Demonstrations to Learn Nonprehensile Manipulation //IEEE
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 Characteris-
tics of Membrane Systems Using Neural Networks. AppliedMath 2025, 5, 10.
https://doi.org/10.3390/appliedmath5010010,

5.3. Illepuoauyeckne U3IaHNUS:
1. bassl ganubeix kommannn «Mct Beroy http://dlib.eastview.com
2. DnextponnHas 6ubmoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnuTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe MPo(ecCuoHaNbHbIEe 0a3bl 1aH-

HbIX U HH(OPMALIMOHHBIE CIIPABOYHBIE CHCTEMbI

Dnekmponrno-oudbruomeunvie cucmemst (IBC):

agrwbdE

DBC «HOPAWT» https://urait.ru/

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

3BC «ZNANIUM.COM» www.znanium.com

OBC «JIAHb» https://e.lanbook.com
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IIpogheccuonanvruvie 6azvi OanHbIxX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

XKypnanst uznarenscrsa Wiley https://onlinelibrary.wiley.com/

Hayunas snekrponnas 6uommoreka (HOB) http://www.elibrary.ru/

ITomHOTEKCTOBEIE APXUBbBI BEAYIIUX 3allaHbIX HAYYHBIX X XYpPHAJIOB HAa Poccuiickoi miat-
(bopMe HayuyHbIX )xypHaiioB HOMKOH http://archive.neicon.ru

6. HanwmonanbHas 3neKTpoHHas OMOIMOTEKA (JOCTYN K DIEKTPOHHON OMONIHMOTEKe auccepra-
nuii Poccutickoii rocynapcrennoit ounbdmuorexu (PI'B) https://rusneb.ru/

7. Ilpesunenrtckas 6ubmmoreka um. b.H. Enpumna https://www.prlib.ru/

8.  baza mannbsix CSD KeMmOpumkckoro nienTpa kpuctaimorpadpuueckux nanaeix (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:

13.  https://experiments.springernature.com/sources/springer-protocols

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

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

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

17.  "Jlextopuym TB" http://www.lektorium.tv/

18. YuuBepcuretckas nnpopmanronHas cucrema POCCHUS http://uisrussia.msu.ru

SARNEE A

becnnamuvie obpazoeamenvibvie pecypcol
1. Jupyter Notebook — nHTEpaKkTHBHbIC BEIUHUCIICHUS
2. Visual Studio Code — penakTop koza ¢ mozaepxkoii Python
3. Google Scholar/arXiv — goctyn k Hay4HBIM MyOIHKAITUSIM

Pecypcuvl c6ob600H020 docmyna

1. TIpomnt u I[Tpomnt umwkuaupuHT 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).

3. Nathan Hunter. The Art of Prompt Engineering with ChatGPT

4. ChatGPT Prompt Engineering for Developers https://www.promptingguide.ai/

5. KubepJlenunka http://cyberleninka.ru/;

6. AmepukaHckas nmateHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

7. MuHHCTEpCTBO HayKH U BhIcuiero oOpa3oBanus Poccuiickoit denepanyu
https://www.minobrnauki.gov.ru/;

8. ®denepanpHblil mopTan "Poccuiickoe oopazoBanue” http://www.edu.ru/;

9. HndopmarnmonHas cuctema "EnrHoe OKHO 10CTyINa K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

10. Epunas xomutexuus nuudpoBsix 0Opa3oBaTeabHbIX pecypcos http://school-collection.edu.ru/ .

11. TIpoekt ['ocynapcTBeHHOTO HHCTUTYTa pycckoro sizbika uMeHu A.C. ITymxkuna "OOGpa3oBa-
HUe Ha pycckoM" https://pushkininstitute.ru/;

12. CnpaBouHo-uH(popManMoHHbIH nmopran "Pycckuii s3b1k" http:/gramota.ru/;

13. Cnyx0a TeMaTH4YeCKUX TOJIKOBBIX cloBapel http://www.glossary.ru/;

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

15. O6pa3oBarenbHbIi mopTan "Yuebda" http://www.ucheba.com/;

16. 3akonompoekT "O6 oOpa3oBanuu B Poccuiickoit @eneparuu". Borpocs! U oTBeTHI http://xn--
273--84d1f.xn--plai/voprosy_i_otvety

Cobcmeennvie s1ekmponHble 06pazoeamenvhvle U UHGopmayuoHusie pecypcovl Kyol'yV
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Lo

DnekTpoHHBIN KaTaigor Hayunoit 6ubmuorexku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web

OnexTpoHHas 6ubimoreka Tpy10B yueHbx Kyol'y

http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. Cpena MonysbHOTrO AMHaAMHUUYECKOro o0yueHus http://moodle.kubsu.ru

baza yueOHBIX m1aHOB, y4eOHO-METOAMYECKUX KOMILIEKCOB, MyOIMKaluil 1 KOHpepeHIuH
http://infoneeds.kubsu.ru/

5. bubaunorexa nHGOPMAIIMOHHBIX pecypcoB Kadeapsl HHPOPMAITMOHHBIX 00pa30BaTEIbHbBIX
TEXHOJI0THui http://mschool.kubsu.ru;

6. OnexTpoHHBIN apxuB AokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DnekTpoHHbIE 00pa30BaTeNbHbIE PECYpChl Kaeapbl HH(POPMALIMOHHBIX CHCTEM U TEXHOJIOTHM
B oOpasoBanun KyOI'Y wu mnHayuHo-merommyeckoro kypHama "IHIKOJIBHBIE TOJbI"
http://icdau.kubsu.ru/

N

e

6. MeToauyecKkue yKa3aHusi AJisl 00y4alouuXcsl 0 OCBOEHUIO TUC-
UUILUIMHBI (MOZYJISA)

[To mucuunnuHe «BBeaeHHe B CHEIUAIBHOCTDY MPEAYCMOTPEHO MPOBEACHUE JEKIIUOH-
HBIX 3aHSATHI, HA KOTOPBIX AAE€TCSA CUCTEMAaTU3UPOBAHHOE MPECTABICHUE O TEHEPATUBHBIX MOJIE-
nsX uckyccrBeHHoro unremiekra (M) u ux npumenenuu B npodeccuoHanbHOM AesITeNbHOCTH.
B xone nexkuuii CTyIeHTHI 3HAKOMSTCS ¢ 0a30BbIMU KOHIENusamu reHeparusaoro M1 (LLM,
diffusion-monenu), npunnunamu ux apxutekrypsl (Transformer, GPT, BERT, T5), metonamu
B3aUMOJICHCTBUS C TAKUMH MOJCIISIMHU Yepe3 TEKCTOBBIE 3anpochkl (prompt engineering). Ocobdoe
BHHMaHHE YACISIETCS aHaIu3y CTpaTeruil MpoMIT-HHXUHUpUHTa: zero-shot, few-shot, chain-of-
thought prompting, a Tak>xe COBpeMEHHBIM IPAKTUKaM CO3/1aHus 3P PEKTHBHBIX 3armpocoB kK LLM.
JleMOHCTpHUPYIOTCS MPAKTUYECKUE MPUMEPhl UCTIOIb30BaHUS T€HEPATUBHBIX MOJieNiell B Ou3Hece,
o0pa3oBaHNH, IPOrPAMMHUPOBAHUH, KPEATUBHBIX MHIYCTpUsIX. OOCYK1at0TCs KIIIOUEBbIE PUCKU
TreHepalyuu: TaJUIIOLUHAIMY, dTUYECKUE OIPaHUYEHMs, 3aIMTa MEPCOHANBHBIX NaHHBIX. [Tocne
Ka)KJOM JIEKIIMU CTYAEHTaM PEKOMEHYETCs BBIITOJIHUTD MPUKIIAHbIE 3a/1aHNs — aHAJIM3UPOBATh
otBeThl LLM, 3KcIiepUMeHTHPOBATh C MapaMeTpaMu I'eHepaliy 1 11abI0HaMH IPOMIITOB.

JIaGopaTopHble 3aHITHS MOCBSIIEHB (POPMUPOBAHUIO MPAKTUYECKUX HABBIKOB padOTHI C
reHepaTuBHbIMH M-Moznensamu. CTyneHTHI NOCIEN0BATENBHO OCBaWBAOT METOABI IPOMIIT-HH-
>xkunupunra Ha miatdopme ChatGPT, a rakxe yepe3 API-unrepdeiicst (OpenAl, Hugging Face,
YandexGPT wu np.). BbIMomHAIOTCS yHpakHEHUS IO HAcTpOWKE MapaMeTpoB TIeHepaliu
(temperature, top-p, max tokens), cocTaBIeHHIO MA0IOHOB ITPOMIITOB JIJIsl TUTIOBBIX 3a/1a4 (Harm-
caHMe nmuceM, oObsICHEHUE K0Jla, TeHepalys onucanuii). PaccmarpuBaroTcs BeO-TEXHOIOTUN UH-
Terpamy reHePaTUBHBIX MOJIeNel: co3nanne cepBucoB Ha FastAPI, 3amyck untepdeiicoB uepes
Gradio unu Streamlit. B xozie 1a60paTopHBIX 3aHATUN CTYAEHTHI TAK)KE U3y4arOT METOJIbl TECTH-
POBaHMS U OTJIAJKH IPOMIOTOB, TPOBOAIT A/B-TecTupoBanue, OI[EeHUBAIOT Ka4eCTBO MeHEepaluu
no MetpukaMm (BLEU, ROUGE). BeinonHsat0TCs IpOeKTH M0 TeHepauy TeKCTa, W300pakeHui n
MYJIBTUMOJIATbHBIX 0TBETOB. [lociie KaXka0ro 3aHATHS BBIAAIOTCS 3a1aHUS U1 CAMOCTOSITEIbHON
opabOTKH — HACTpOiiKka COOCTBEHHBIX IPOMIITOB, pealn3anus Henovyek B3aumoaeicTaus ¢ MU,
aHaAJIU3 OTBETOB MOJIEJIH.

CamocrosrenbHas paboTa 00y4arouxcs HalpaBieHa Ha yTiay0JIEHHOE U3yUeHHEe METOI0-
JIOTUYECKHUX M MPUKIIATHBIX aCIIEKTOB MPOMIT-MHKUHUPHUHTA. PekoMenyercst perynsapHo oOpa-
maThes K yueOHuKam, nokymeHtauuu APl u cratesam mo teme (Bkitovas myOiaukanuu Ha arXiv,
OpenAl Research, Google DeepMind). CTyaeHTbI AOJKHBI HAYYUTHCS (HOPMYIIUPOBATH MTPUKIIA]I-
HbIE 3a/1a41 (aBTOMAaTH3aIMs IEPENUCKH, TIOJIepKKa MOJIb30BaTelNel, reHepalus Kojaa), pa3pada-
THIBaTh MPOMIITHI U NAHIUIaiHbBI FeHEepallii, HaCTpauBaTh MapaMeTphl BbIBO/IA U OLIEHUBATH peJie-
BAaHTHOCTb pe3yNbTaToB. Oco00e BHUMaHUE yAenseTcs pa3padoTKe KOMIUIEKCHBIX pEIIeHUH — OT
MIPOEKTUPOBAHMS MPOMITOB 710 BHEAPEHMS B Buae web-unrepderica i CLI-uacTpymMenTa. Y Me-
HUs B obnactu Python-nporpamMmmupoBanus u 6a3 JaHHBIX aKTUBHO MPUMEHSIOTCS TPH 00paboTKe
BXOJIHBIX/BBIXOJHBIX JTAHHBIX U MOCTPOCHHUH IOJIb30BATEIHCKUX UHTEP(EICOB.
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HroroBoii hopmoii 0CBOCHHS Kypca sSBIsIeTCS TPOeKTHAas (KypcoBasi) padoTa. B e€ pamkax
CTYIEHT pa3pabaTbIiBaeT MOTHO(PYHKIIMOHAIBHBIN Al-WHCTPYMEHT, HCIIONB3YIOMIUNA TPOMIITHI U
TeHepaTUBHBIE MOJEIU. DTO MOXKET ObITh 4aT-00T, reéHepaTop MAapKETUHIOBBIX TEKCTOB, ACCH-
CTEHT IPEeNoJaBaress, BU3yalu3aTop 3HaHuH U ap. KypcoBo ITPOEKT OXBATHIBAET BCE KIIIOUEBbIC
3JIEMEHTBI: aHaJU3 MIPEeIMETHOM 00JIaCTH, TOCTPOSHHE ITPOMIITOB, TECTUPOBAHUE U OTIAJIKa, pea-
Jv3auus ManruiaiiHa B3auMOJIEHCTBUS, aHAJIN3 PUCKOB M OTPaHUYECHUI. Takou Moaxo/ Mmo3BoIseT
CTYJEHTY IPOSIBUTH TBOPYECKYIO MHUILUATUBY U MPOAEMOHCTPUPOBATh YPOBEHb CPOPMUPOBAH-
HBIX KOMIIETEHIUHA.

JInst cTyA€HTOB ¢ OTpaHUYEHHBIMU BO3MOKHOCTSAMM 3J0POBbSl IPELYCMOTPEHBI UHIAUBU-
JlyaJIbHble KOHCYJbTAllMU U aJaniTUpoBaHHbIe MaTepualibl. [IpenomaBaTens moMoraer ocBauBaTh
uHTepdericel B3aumoaecTeus ¢ M, o0bsCHAET KITFOUEBBIC TIOHATHS B JOCTYITHOM (hopme, TTpeao-
CTaBJISICT UHCTPYKIIUHU C aTbTePHATUBHBIM (hopMaTupoBanueM. [Ipu HEOOXOAUMOCTH HCIIOJB3Y-
I0TCS TOJIOCOBBIE MHTEP(EHChI, yBeINYEHHBIH MacITad 3KpaHa, COMPOBOKICHUE MPHU BHITIOTHE-
HUU 3a7aHnid. THIMBUAYyaIbHBIN TIOX0/ 00CCIIEYNBACT paBHBIC YCIOBHUS Y4acTHs B 00pa3oBa-
TEJIHHOM MPOIECCE U JOCTUKEHHS 3aINIaHUPOBAHHBIX PE3yIbTATOB O0YUECHHUS.

PaccmoTpum npumepsl KeMCoB.

[Tonxon, onpexaenstonuii ycranosneHue coorserctus keiicoB UIT u YI'T (5), mo3Bonsier
YETKO COOTHOCHUTD 3TAIbl PA3BUTHS TEXHOJOTUM C BOBJICUEHHOCTHIO TAPTHEPA U CHIXKATh PUCKHU
IIPU [epexo/ie OT 1a0OPATOPHBIX UCIIBITAHUN K TPOMBIIIIICHHOMY BHEIPEHUIO.

YI'TS - IIpoBepka 7aHHOTO ypOBHS IPOBOJUTCS B CPEAAX UMUTALMOHHOTO MOJEINPOBA-
HUS SMYJIUPYIOLIUX YCIOBUS MPUOIMKEHHBIE K pealbHOCTH. Takum 00pa3oM peanusyeTcsi OCHOB-
Has 1eJIb, IPOAEMOHCTPUPOBATh YPOBEHb TOTOBHOCTH TEXHOJIOTMM HA MOJEIBHOM Cpelle MaKCH-
MaJIbHO MPUOIMKEHHON K pealbHOCTH, a TAaKXKE MPOBEPUTHh COOTBETCTBHE TEXHOJIOTUU TpeboBa-
HUSIM K IPOU3BOAUTEIBHOCTH (IIPOBECTU NPOPUIMPOBAHHUE HA pealIbHbIX 00beMaxX U YOeIUThCS B
3¢ pexTUBHOCTH POIEAYPHI MACIITAOUPOBAHHUS ).

Keiic 1. I'eneparuBnbiit UM A5 aBTOMaTHYECKOTO COCTAaBIIEHUSI MHBECTUITMOHHBIX 0030-
poB

Onucanne: AHAUIUTUKU OaHKa €KEIHEBHO TOTOBST JECATKH aHATUTHYCCKUX M MHBECTH-
IIMOHHBIX 0030POB MO PHIHKAM, KOMITAHUSIM, MaKPOIKOHOMHUYECKUM TTOKa3aTessiM. 3a/1ada — Uc-
CleI0BaTh MpUMEHEHUe OONbIINX SI3bIKOBBIX Mojenel (LLM) anisa reHepaniuu KpaTKUX CBOJIOK U
AHAJTUTUYECKUX OTYETOB HA OCHOBE BXOJHBIX JTAHHBIX (OUPIKEBbIE KOTUPOBKU, MAKPOIKOHOMHUYE-
CKHe TIoKa3aTeNu, pplHOYHBIe coObITHs). [To cyTH, TpeOyeTcs aBToOMaTH3UPOBATh OJITOTOBKY UH-
BECTUI[MOHHOTO 0030pa, 4TOObl AKOHOMUTH BPEMS AHAJIUTHKOB U 00ECleYuTh eAUHOoOOpasue
CTHUJIA.

Hensb: Pazpabotarh nHCTpyMeHT Ha 6a3e LLM, criocoOHBIN 10 CTPYKTYpPUPOBAHHBIM J1aH-
HBIM U KPaTKOMY OMUCaHUIO (hOPMUPOBATh MHBECTUIIMOHHBIA 0030p B JE€TOBOM OaHKOBCKOM
ctuie. MHbpIMU clioBaMU, HACTPOUTH MPOMIIT U MOJIEITb TaK, YTOOBI HA OCHOBE TAOJIMYHBIX JaHHBIX
Y KPaTKOW CIIPaBKU I'€HEPUPOBAICA CBSI3HBIN TEKCT OTUETA.

Osxunaemsplil pesynbratr: [IpoToTHn Mojenu, reHepupyromel aHaAIUTUYECKUN TEKCT 00-
3opa 06béMom 500—1000 cioB ¢ paznenamu «O630p coObITUINY, «Pekomenaanuny», « [ [porHo3b,
o opMIIeHHBIH 10 cTaHnapTam 6anka. CTyIeHT JOHKEeH MPeCTaBUTh IPUMEP CTeHEPUPOBAHHOTO
0030pa 1 TOKa3aTh, KaKk MPOMITT-UH)KUHUPUHT TIO3BOJIMII TIOJIYIUTh OCMBICIICHHBIA CTPYKTYPHPO-
BaHHBINA OTYET.

Keiic 2. NLP-ananu3 xano0 kKiIueHToB B cBOOOAHOH dopMme

Omnucanue: B kmeHTCKy0 cyk0y OaHKa MOCTYIAI0T 00palleHus OT KIIMEHTOB Yepes var,
MOOMIIBHOE MPUIIOKEHHE U (HopMY ka00. DTH coOOILIeHHS MUIIYTCA B CBOOOAHOM Gopme 1 Mo-
TyT COJIepKaTh OMUCAHUS MPOOJIeM, SMOIIUK KIUEHTOB U T.11. Heooxoaumo moctpouts NLP-mo-
JIeJTb CEMaHTUYECKOTO aHaN3a, KOTopasi C TOMOIIBIO METOJIOB MPOMIT-HHKUHUPUHTA BBIJIEISICT
CyTh oOpareHusi (OCHOBHYIO MPOOJIeMy KIMEHTA), OMpPENesieT TOHATBHOCTh (3MOIMOHATBHYIO
OKpAacKy) U OIICHHBAET MOTEHIMAIBHYIO CePbE3HOCTh MHLUACHTA. DTO MOMOXKET OaHKy ObIcTpee
pearupoBath Ha MPOOJIEMBI U BBISBIISTH TUIIOBbIE OOJIEBBIE TOUKH.
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ens: ABTOMAaTH3UPOBATHh MEPBHUHYIO KJIACCU(PHUKAINIO KIMEHTCKUX OOpAIICHWH s
YCKOPEHHUSI UX MapIIPYTU3AIUH U BBISBICHUS MOBTOPSIOIIUXCS MPOOJIEM B MPOIYKTAX WU MPO-
neccax. C nomompio LLM mianupyercs pacno3HaBaTh KIIIOYEBBIE TEMbI kajloObl (Hampumep,
c6oil npuokeHus, omMOKa IIIaTeka) U IMOIMIO KIIMEHTA, YTOOBI PelaTh BOIPOC MPUOPUTETHO-
CTH OTBETA.

Osxunaemslii pe3ynbrat: [IporoTun pemenus (Hanpumep, Ha 6aze LLM unu cienuanusu-
POBaHHOW MOJENM), KOTOPbI aBTOMaTUYECKH M3BJIEKAET U3 TEKCTa OOpallleHHs TeMY KaJo0bl
(HampuMep, «IBOMHOE CIIMCAHHE», «HEe paboTaeT KapTay), ONpeessieT IMOIUOHAIBHYIO TOHAIIb-
HOCTh (HeraTWBHas, HEUTpabHasl, TO3UTUBHASA) U CTENIEHb KPUTUYHOCTU. CTYIEHT NPEI0CTaBUT
IIPUMEpPBI AHATIN3a HECKOJIBKHUX )KaJI00 U IMOKAXKET, KaK IPOMIIThI HACTPOEHBI 1JIs1 U3BJICUEHUS ITUX
CBEIICHU.

Keiic 3. MynbTrMO1aIbHBIN aCCUCTEHT J1J11 0AHKOBCKOTO OTEICHUS

Onucanue: B ¢pusnyeckux oTneneHusx 6aHKa IUNIAHUPYETCS BHEIPEHUE WHTEPAKTUBHBIX
I/II/I-KOHCYJII)TEIHTOB JJIA ITIOMOIITH KIIMCHTaM. HpezmonaraeTcs{ CO3aaThb IMPOTOTUIT MYJIbTUMOJAJIb-
HOT'0 ACCUCTEHTa, KOTOPBIA yMeeT BOCIIPUHUMATh pedb U BU3yalbHO OPUEHTHPOBATHCS B OT/ENE-
HHH. HaanMep, TaKOM aCCHCTEHT AOJDKCH PACIIO3HABATh JIMIA KJIMCHTOB WJIM MPCABABIICHHBIC
UMH JOKYMEHTBI, BUJIETh PACIOI0KEHNE OaHKOMATOB U IIPU ATOM [TIOHUMATh T'OJIOCOBBIE 3aIIPOCHI.
OH KOMOMHHpYET KOMIBIOTEPHOE 3pEeHHE U 00pabOTKYy €CTECTBEHHOTO S3bIKa, OTBEYAs TOJIOCOM
Ha BOIIPOCHI KIIMEHTOB U J1aBasi BU3yaJIbHbIC MTOJICKA3KH.

Lenb: PazpaboTaTh MPOTOTUI CUCTEMBI, UMUTUPYIOIIEH (PYHKIIMOHATIBHOCTh TaKOTO I10-
MOIIHUKA. DTO BKJIFOYAET: OTBET HA TUIIOBBIE BOIPOCHI KIIMEHTOB I'OJIOCOM, PAaCIIO3HABAHUE U OIIH-
CaHMEe BHU3YaJIbHBIX 00BEKTOB (Hampumep, oTckanupoBath QR-Kox macnopTa uiin mokas3arh MyTh
JI0 HY’)KHOT'O OKHA), HABUTALIMIO KJIIMEHTA BHYTPU OTJENEHUs U T.[.. [[pOMIT-MHXXUHUPUHT 3/1€Ch
HYXXEH 11 KOOPIWHAIIMY PAa3HBIX MOJAIBHOCTEH (TEKCTOBOW M BU3YAJIbHO) M (popMaTa OTBETOB
ACCHCTEHTA.

Osxunaemplil pe3ynbrar: MHTepakTUBHAS MYyJbTUMOJAIbHAS MOJENb (MU AIMYJSILUS €€
paboThI), KOTOPas Ha 3aMPOC MOIB30BATENSI TOJIOCOM MOXKET BBINOJIHUTH AEUCTBUE: IOKA3aTh HYX-
HBI y4acTOK OTJEJIEHUSI Ha 3KpaHe, IPOKOMMEHTHPOBATh MPOorpecc 00CIyKUBaHUs, YKa3aTh Ha
Onmkaimii 6aHkomar U T.1.. CTYAEHT AEMOHCTPHUPYET pabOTy aCCUCTEHTa HAa HECKOJIBKHX CIIe-
HapusIX (Hampumep, KJIMEHT CIpaIliBaeT TOJI0COM, aCCUCTEHT pearupyeT ciioBaMu U 0ToOpakaeT
UH(POPMALIHIO Ha SKpaHe).

Keiic 4. OHTI/IMI/BaHI/IH IMMPOMIITOB 1 OLICHKA UX Ka4Y€CTBA B 0aHKOBCKOM 4aT-00Te

Onucanue: bank BHenpseT Al-4at-060T A KOHCYJIbTUPOBAHMS KJIMEHTOB 110 MPOAYKTaM
u ycinyraMm. KauecTtBo 0TBETOB Takoro 60Ta CHJIBHO 3aBUCHUT OT TOTO, Kak c(hOopMyIHpOBaHbI CH-
CTEMHBIE U M0JIb30BaTENIbCKUE MPOMITHI (MHCTpyKIMH 1151 LLM). B aTOM Kelice cTyneHTam npeju-
JlaraeTcsl MpoaHalu3upOBaTh, KaK pa3nyHble (OPMYIUPOBKH MPOMIITA BIUSIOT Ha OTBETHI MO-
JIeNd, ¥ BBIpaboTaTh METO/IMKY OLIEHKH KauecTBa MpoMNnToB. Hanpumep, KOpOTKUit HeonpenenéH-
HBI 3alpoCc MOXET NPUBOAUTH K PACIIBIBUATOMY OTBETY, TOIZla KaK CTPYKTYpPHUPOBAHHBIN
IPOMIIT C yKa3zaHUEM posieid U popmara oTBeTa — K 00jee TOYHOMY M IOJE3HOMY PE3yJbTaTy.
Heo6xoanMo ymMeTh U3MepATh KaueCTBO OTBETOB MOJIENH (HAIUYKe OUIMOOK, TIOJTHOTA OTBETA, CO-
OTBETCTBHE MHCTPYKLUHU U OKUJAAHUSIM) U HA OCHOBE 3TOTO YJIy4IIaTh IPOMIITHI.

Lenb: Pa3zpaboTaTh 1 IpOTECTUPOBATH MOAXO/ K YIYUIICHUIO IPOMIITOB JJ1s1 0aHKOBCKOTO
yaT-60Ta. CTyIeHT JIOJKEH 0100paTh METPUKU KaueCcTBa OTBETOB (HAaIIpUMep, A0S IPABHIbHBIX
peleHni 3a7a4 I0JIb30BaTeNsl, yI0BIETBOPEHHOCTD MOJIb30BATENIEH OTBETAMHU, OTCYTCTBUE «TaJl-
JIOLMHAIMI B OTBETE) U Ha UX OCHOBE CPABHUThH HECKOJIBKO BapuaHTOB mpomnTos. Llens — no-
OUTBCS TOTO, YTOOBI J10JI1 BEPHBIX M MOJIE3HBIX OTBETOB BBIPOCIIA JIO IIEJICBOIO YPOBHS 3a CUET
ONTUMHU3ANKNH (GOPMYITHPOBOK 3aIIPOCOB U MHCTPYKIUi st LLM.

O>xunaemslil pe3ynabTar: OT4ET WM MUHU-HUCCIIEI0BAaHUE, IEMOHCTPUPYIOILEE OLICHKY Ka-
YecTBA Pa3HbIX BAPUAHTOB IPOMITOB M (UHAIBHYIO ONTHMHU3UPOBaHHYIO Bepcuio. Hampumep,
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CTYZIEHT MOXKET IIPUBECTHU TAOJIHILy C METPUKAMH (PEJIEBAHTHOCTH OTBETA, (PAKTHIECKAsi KOPPEKT-
HOCTb, COOJIIOJIEHHE CTUJISL ¥ T.J1.) JJIsl IPOMITA Bepcuu A vs Bepcud B, u mokasare, 4To mocine
YIAYYIIEHUS TPOMIITA KAYEeCTBO OTBETOB MOBBICHIOCH. OXKHMIAETCs, YTO CTYACHT IPEIIOKHUT pe-
KOMEHJAIMKU 10 (HOPMUPOBAHUIO APPEKTUBHBIX MPOMITOB (CTPYKTYPHUPOBAHHE HMHCTPYKIIHH,
yKa3aHue KOHTEKCTa, IPUMEPOB U Tp.) HAa OCHOBE MPOBEAEHHBIX IKCIIEPUMEHTOB.

Keiic 5: (CarX TECHNOLOGIES). IIpororunupoBanue MVP ronouyHoii apkaasl ¢
HCI0JIb30BaHMeM reneparusHoro MU

Konrekcr. Ctygus CarX TECHNOLOGIES xouer ObICTpO MpOBEPUTH HOBYIO KOHIIEII-
LIMIO YJAMYHON FOHOYHOMW apKajbl ¢ 3JIEMEHTaMH TIOHMHIa. 3ajaya: 3a 2 Helelu co3JaTb MUHU-
MaJbHO JKM3HECIOCOOHBIN MpoaykT (MVP), KoTopelii MOXHO Moka3ath (okyc-rpymme. B ko-
MaHJIe HET XYJI0)KHUKOB U 3BYKOPEKUCCEPOB — TOIBKO pa3pabOTUMKH, BIAJCIOIINE TPOMIT-UH-
KUHUPUHTOM U uHTerpanueit M. PaspemieHo ncnonb30Bath a100bie reHEpaTUBHBIE MOACTH IS
CO3JIaHMs aCCETOB M (pparMeHTOB KOJa.

3ananme (keiic).

— Pazpaboraiite mpomnTsl aiisi TeHepanun: (a) TpEX (HOHOBBIX TPEKOB (APUQPT, CTPUT-PEii-
CHUHT, HOYHOM ropo) yepe3 LLM (onucanue st ayano-mMojent); (6) Habopa TEKCTyp J0-
POKHOTO MOKPHITUA U aBTO Yepe3 YandexART; (B) 0a30BbIX CKpUIITOB YIPaBIEHUS aBTO-
mMo6wmiteM 1 MM npoTuBHHUKA Ha TpoMITe «co3aaid C# CKpHIIT AJIs CIIeIOBaHMSI 110 Tpacce
C TIOBOPOTaMM.

— Onummure apxutekTypy coopkun MVP: kakne komMnoHeHTHI reaepupyorcs N, kakue nu-
LIYTCSl BPYUHYIO.

— IIpennoxute KpUTEPUN OLIEHKH Ka4yeCTBa CTeHEPUPOBAHHOTO KOHTEHTA (HapuMep, COOT-
BETCTBUE CTUIIIO, YACTOTA OIIUOOK B KOJIE).

— Hamummre crucTeMHBIN TPOMIIT AJIS areHTa, KOTOPBI IOMOoraeT OTOMpAaTh JIydIie BapH-
aHTBI TeKCTyp U3 10 creHepupoBaHHbBIX.

— Ouenute BpeMEHHBIE 3aTPAThl: CKOJIBKO YEIOBEKO-4aCOB COKOHOMMJIO HcTionb3oBanue M
10 CPaBHEHUIO C TPAAUIIMOHHON pa3pabOTKOM.

O:xupaemMbli pe3ysbTar:

- JmopoxHas kapta co3ganusi MVP ¢ ykazanuem used Al tools;

— TIpUMEpHI IPOMIITOB M CTEHEPUPOBAHHBIX PE3YJAbTATOB (CKPUHIIOTHI, (parMeHTh! KOAA);

- ouenka 3¢ dextuBHocTr (ROI) mpumenenuss UM B mpoTOTUIHPOBAHUH.

Keiic 6: (CarX TECHNOLOGIES). O6yuyenune RL-arenTa ajis 3a1a4u «I0rOHH JIH-
aepa» B GU3MYECKOH CUMYJIALNH

Konteker. B urpe CarX Street urpoku *ajyroTcsl Ha CIUIIKOM IIPEACKa3yeMbIX IIPOTHUB-
HUKOB. HyxeH amanTtuBHbIN Al-CONEpHUK, KOTOPBIA YYUTCS MPECIEN0BATh JIUAEPa TOHKH, HC-
HOJIb3Y4 peabHyl0 (PU3UKY aBTOMOOMIIS (MHEpLUs, CLeIieHe ¢ goporoif). Komanaa yxe nmeer
cumynsuonHyto cpeay Ha Unity ML-Agents. Tpebyercst 00yunTh arenta, KOTOPBI MOXKET J10-
TOHSATH U YAEPKHUBATHCSA 32 IIeJIEBBIM aBTOMOOMIIEM Ha Tpacce ¢ IOBOPOTAMH, HE BBIIETAS.

Poub crynenTa. ML-unxxenep, HacTpauBarouuii cpeny, GyHKIUIO HarpaJibl U apamMmeTpsl
o0yuenus PPO.

— 3ananue (keiic).

— OnumuTe NpoCTPaHCTBO HaOMIOAeHUN (observations) A areHTa: Kakue mapamMeTphbl
(oTHOCHTENBHAS CKOPOCTb, YIOJ, PACCTOSIHUE, TEKYILask CKOPOCTh, TOKAa3aHUS JATYMKOB KaCaHUS
JIOPOTH ) HEOOXOIUMO TIepeIaBaTh.

— IIpennoxure ¢pyHkuuro Harpazas! (reward function) Ha Kaxa0M 1Iare, KoTopasi MOOII-
psieT: COKpallleHHe IUCTaHIIMKU JI0 JIWJepa, HaXOKACHUE B 30HE «ciiel B cieny (tailgating), mpo-
XOXKJICHHE KOHTPOJIbHBIX TOYEK; M MTpadyeT: BHUIET C TPAcChl, CTOJKHOBEHHUE, CIUIIKOM OO0JIb-
110€ OTCTAaBaHUE.

— Kakue neiictBusa (discrete/continuous) MOJDKHBI OBITH y areHTa: Ta3/TOpMO3/pyiib?
OGocnyiire.
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— OnwumuTe KOHBEWep 00y4YeHHUs: KaK COOMPATh OIBIT, KAK 4aCTO OOHOBJIATH MOJIUTHKY,
Kak u30eraTh mepeoO0yueHusl MoJi KOHKPETHYIO Tpaccy.

— Ilpennoxxure METOJ OIICHKH KayecTBa OOYUCHHOTO arcHTa (HampuMep, CpeHee BpeMs
yIep KaHus TUAEpPa, KOIUIECTBO OOTOHOB 32 5 KPYTrOB).

— HanmmmuTe niceBnoko/ nukia cOopa JaHHBIX Ui OOy4YeHHs C MOJAKperuieHneM (agent
step — environment step — reward — buffer).

O:xuaemMblii pe3yJIbTaT:

- cnenudukanus cpeapl u RL-mapamerpos;

- rpaduku obyuenus (expected reward per episode);

— BHUJCOACMOHCTpPAIUsS MOBEIEHHSI O0OYYCHHOro areHTa (ONMMCaHHWe TOTO, YTO JOJDKHO
OBITH BUHO);

— PEKOMEHJIAIUH 110 Pa3BEPTHIBAHUIO MOJICIIN B paHTAliME UT'PHI.

7. MaTepHaJIbHO-TEXHUYECKOE o0ecneuyeHue Mo JUCHUIJInHe (MOAYJII0)
Bupryansabie Mmammabl, kiactep Managed Kubernetes u pecypcest GPU B o6nake mpejio-
cTaBisieTcss HAyCcTpuanbHbM napTHepoM [TAO «Coepbank»:

No IIponykt [TapameTpsl mpoaykTa Kon-Bo | Kon-Bo kon- En.
(urypanmit W3M.
1 | BupryansHast Ma- | Buptyansuas mammna 10% 1 60 T
LIMHA vCPU 2 vCPU 4 RAM
OC Ubuntu 22.04 1 T
CucremHubIi guck SSD 1 It
10 o
Apenna nyommunoro [P 1 I
2 | BupryanbHas ma- | BuptyansHast mammHa ¢ GPU 1 1 It
umHa ¢ GPU NVIDIA® Tesla® V100 2 GPU
8 vCPU 128 I'b RAM
OC Ubuntu_24.04 1 I
Cucremusiii guck SSD 1 It
2000 I'o
Huck SSD 1 It
4096 o
Huck SSD 1 It
4096 Io
Apenna my6mmaaoro 1P 1 LT
3 K8S Master node 8 vCPU 16 RAM 1 1 T
Worker node 10% nonst 4 vCPU 5 It
32 RAM
Worker node SSD-NVME 64 I'c
Apenpaa ny6mnmunoro IP 1 116,
4 | ML Inference In- | Bpemst paboThl B MeCsIII 40 1 4
stance Type GPU
Hucrance 8 x NVIDIA® H100 1 It
NVLink PCle 160 vCPU 1520
GB RAM
Komnuectso 3anpocos k ML-mo- 1 Man.
NEIIAM JRAGy
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Ko ML-moneneit 160 Io
5 LLM Toxkenst GigaChat 2 Max 50 MuH.
It
Toxenst Embeddings 400 Min.
It

JlononmHuTeNbHBIE 00JaUuHBIE PECYPCHI IPEIOCTABISAIOTCS TEXHOJIOTHYECKUM MapTHEpOoM Y andex

Cloud.

HaumMeHoBaHMe crienmManbHbBIX
IMOMEIICHUH

OCHAIIEHHOCTh CITELIHAIbHBIX ITOME-
MIEHU N

[lepedeHp MMLIEH3MOHHOTO MPO-
TpaMMHOTO 00ecIieqeHus

VYueOHblE ayANTOpUH UIA HpO-
BEACHUS 3aHATHH JICKIIHOHHOTO
THUIIA

Mebenn: yaeOHas MmeOemb
TexHM4YecKue cpencTBa 00ydeHHs:
9KpaH, MPOEKTOP, KOMIBIOTEP
ayz. 129, 131, A-305, A-307

MS Office Word 2016 u BbIIe
Ms Power Point 2016 u BbIme

VYueOHble ayAUTOpUH VI MPO-
BEACHUA TCKYLIETO KOHTPOJIA
(Ayn. 101, 102, 105/1, 106 u
106a)

MebGenb: yuyeOHast MmeOenb
TexHU4ecKue cpeacTBa 00YUCHUSL:
OKpaH, KOMIIBIOTEP

O6opynoBaHHe: KOMIIBIOTEpHAST TEX-
HHKa C IOJAKJIIOYeHnEeM K MHQpopManu-
OHHO-KOMMYHUKallMOHHOW ceTu «HH-
TEPHET» W OCTYIIOM B 3JEKTPOHHYIO
HHPOPMAIMOHHO-00Pa30BaTEIBHYIO
cpenxy o0pazoBaTeIbHON OpraHU3aluu

Bpaysep Google Chrome, Jupyter
Notebook 6.3.0 wu Beie (s1361k Py-
thon ¢ 6ubarorexamu Numpy, Pan-
das, gensim, NLTK, PyMorphy,
dpeiimBopkom PyTorch)

VYueOHble ayAUTOPUH VI MPO-
BEJICHHS MMPOMEKYTOUHON aTTe-
crammmu (Ayzn. 129, 131, A-305,
A-307)

Mebenb: yaeOHas MeOeb

Y4eOHbIe ayaUTOPHUH IS TPO-
BEJIeHUs] J1abOpaTOPHBIX padoT
(Aya. 101, 102, 105/1, 106 u
106a)

Meo0ens: yuebHas mebenb
TexHnueckue cpeacTBa 00yUeHHS:
9KpaH, KOMIIBIOTEP

O6opynoBaHHe: KOMIBIOTEpHAST TEX-
HUKa C MOJKIIIOUYEHUEM K WHGpOpMaIn-
OHHO-KOMMYHUKallMOHHOW cetu «HWH-
TEPHET» W JIOCTYIIOM B 3JEKTPOHHYIO
HHPOPMAIMOHHO-00Pa30BaATEIBHYIO
cpeny oOpazoBaTeIbHOI OpraHu3alul

Bbpaysep Google Chrome, Jupyter
Notebook 6.3.0 wu Beie (s1361k Py-
thon ¢ 6ubamorexamu Numpy, Pan-
das, gensim, NLTK, PyMorphy,
dpeiimBopkom PyTorch)

Jlssi caMOCTOSITEIbHON pabOThl 0OYYAIOIIMXCS MPEyCMOTPEHBI IIOMEIICHHSI, YKOMILICK-
TOBAHHBIC CHeHHaHHSHpOBaHHOﬁ Me6eJ’IBIO, OCHAIIICHHBIC KOMHI)IOTepHOI\/JI TEXHUKOU C BO3MOKHO-
CTBIO TMOAKIIIOUCHHS K ceTH «HTepHeT» U 00eCIIeYeHUEM JI0CTYIa B AJIEKTPOHHYIO0 HH(pOpMAIIH-
OHHO-00pa30BATEIBHYIO CPETy YHUBEPCHUTETA.

HaunmeHoBaHue TOMENIEHUH 11
CaMOCTOSITENILHOHM paboThI 00yJaro-
HIAXCS

OcHalIeHHOCTh TIOMEILEHUH JUIs CaMOCTOs-
TENBHOU PaboTHI 00yJaroInXCs

IlepeueHb TUIIEH3MOHHOTO
MIPOrpaMMHOTO obecreye-
HUS

TTomemnieHue it caMOCTOSATEIILHOMN
paboThl 00y4aroIUXCs (YUTATBHBIH
3a HayaHo#i 6ubnmorexu)

Meobeb: yuebHas mebenb

KoMmrutekT cneunuani3upoBaHHONW Mebenu:
KOMITBIOTEPHBIE CTOJIBI

OOopynoBaHue: KOMITBIOTEpPHAsI TEXHHKa C
TIOJIKJIIOYEHHEM K MH(OpMaMmOHHO-KOMMY-
HUKaMOHHOM ceTn «VIHTEpHEeT» U HOCTyIIOM
B JJIEKTPOHHYIO HH()OpPMaIMOHHO-00pa3oBa-
TENBHYIO Cpelly 00pa3oBaTeNbHON OpraHu3a-
M1, BeO-KaMepbl, KOMMYHHUKAIIMOHHOE 000-
pyZAoBaHue, 00ecreunBarolee J0CTYI K CETH
UHTEpHET (NMPOBOJHOE COeqUHEHHEe W Oec-
MPOBOJIHOE COeqMHEHHE 10 TexHoorun Wi-
Fi)

MS Office Word 2016 u
BBIIIIC
Ms Power Point 2016 u
BBIIIIC
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[Momemenune it camocTosiTenbHOM | Mebenb: yueOHas mebenb Bpayzep Google Chrome,
pabotel obyuaroruxcs (Aya. 101, | Kommiekt cnenuanusupoBannoin mebenu: | Matlab, Jupyter Notebook
102, 103, 105/1, 106 u 106a) KOMITBIOTEPHBIE CTOJIbI 6.3.0 wu BeIuE (sA3BIK Py-
O6GopynoBaHie: KOMIbIOTepHass TexHuka ¢ | thon ¢ Oubianotekamu
MoAKIIoYeHreM K uHopMarmonno-kommy- | Numpy, Pandas, gensim,
HUKaIMoHHoM cetn «MutepreT» u moctymom | NLTK, PyMorphy, ¢ppeiim-
B DIICKTPOHHYIO MH(POPMAITOHHO-00pa3oBa- | Bopkom PyTorch)
TENbHYIO Cpely 00pa3oBaTeIbHON OpraHu3a-
UM, BeO-KaMepsl, KOMMYHHKAIIHOHHOE 000-
pyZAoBaHue, 00ecIeunBaroIee JOCTYI K CETH
UHTEpHET (TPOBOJHOE cOeAMHEeHue u Oec-
MPOBOJHOE coeqrHeHue Mo TexHooruu Wi-
Fi)

B ocBoeHWW MUCHUTUIMHBI WHBATUAAMH U JTUIIAMH C OTPAaHUYCHHBIMU BO3MOXHOCTSIMU
3I0pOBBSl OOJIBIIIOE 3HAYCHUE HMMEET WHIAMBUIYyallbHas ydyeOHas paboTa (KOHCYJIbTAIlUU) —
JIOTIOJTHUTEIIFHOE Pa3bsICHEHNE YIeOHOTro MaTepuara.

WupuBuayanbHble KOHCYJIBTAIlMM IO TPEIMETY SBISIOTCS BaXKHBIM  (aKTOPOM,
CIOCOOCTBYIONUM HHIUBUyaTU3allMd O0yYSHHUS W YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXy MpernojaBaTelieM W OOyYaroIUMCs HWHBAIUAOM MU JIAIIOM C OTrPaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

[Tpumeuanue: Konkperusanus ayautropuii u ux ocHamenue omnpeneisercs OITOIL.
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