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1 Henu v 3axa4u U3yYeHUs TUCHUILTHHBI (MOLYJIs1)

1.1 llean ocBOeHUS TUCHHUILIHHDI

DopMHUpPOBaHUE Y CTYACHTOB LEJIOCTHOTO IIPEICTABICHUS O CIIEHUAIbHOCTH, CBA3aHHOU C
npuMeHeHneM renepatuBHbix U-moneneii (LLM), ocBoeHre 6a30BbIX KOMIIETEHIIHI B 0071acTH
IPOMIT-UHKUHUPUHTA, Pa3BUTHE HAaBBIKOB KOMaH/IHOW pabOThI B THOPUIHOMN Cpele «4esloBeK +
NW» 1 noOHUMaHUs TPEH/I0B COBPEMEHHOI'O NCKYCCTBEHHOTO MHTEJUIEKTA JIJIsl IOCTAHOBKU U pe-
IIeHUs NPO(ECCHOHANBHBIX 3a/1a4.

O3HakoMJIeHHE C TPAKTUKOM NCTIONBb30BaHus reHepatuBHoro MM mis 6p1cTporo nporoTu-
IUPOBAaHUA B PEAJIbHOM CEKTOPE SKOHOMMKH (Ha MPUMEpe UIPOBON MHAYCTPUH) YEPE3 BBIIOJIHE-
HUe KelcoB nHayctpuanbaoro naptuépa (MUIIL), Bxirovas cozpanue MVP UrpoBbIx MpoIyKTOB
1 00ydyeHne RL-areHToB B CUMYJISIIIMOHHOM Cpeie.

V3meHeHus CBsA3aHHBIE C BKIIIOYEHHE B pab0Ovyl0 MPOrpaMMy JUCHUIUIMHBI MaTEpPHAOB
UH/1yCTPUAJIBHOIO MapTHEpa noMedeHsl abopeBuarypoit MUIL

Ab0pesuatypa MUII — «MaTtepuajibl HHIYCTPHAJBHOIO NAPTHEPa»

1.2 3agaun TUCOUILTAHBI

1. O3HaKOMUTH CTYJIEHTOB C UCTOpPUEH pa3BUTHUS, COBPEMEHHBIMH TPEHIAMHU U KIIOue-
BBIMHU HAIIPABJICHUSIMU UCKYCCTBEHHOT'O MHTEIJIEKTa, BKIItovYas renepatuBHbie Monenu (ChatGPT,
DeepSeek, GigaChat, YandexGPT, Qwen, Claude, Gemini u ap.).

2. CchopmupoBaTh yMEeHHE MO3UIIMOHUPOBATH COOCTBEHHYIO 3a/1a4y B KOHTEKCTE TPEH/IOB
WU u BbIOMpaTh NEPCIEKTUBHBIE METOABI €€ PELICHHUS.

3. HayunTts 6a30BBIM TEXHHKAM MPOMIT-WHXUHUPUHTA (MIA0JIOHBI, IIETIOYKHA PaCCyXkie-
HUH, CUCTEMHbIE IIPOMIITBI) M aHAJIN3Y PEaKLMH MOJIENIEH.

4. Pa3Buth HaBBIKK 3()(PEKTUBHON KOMMYHHKAIIMK B MPOEKTHOW KOMAaH/E, BKIIIOYas T0-
CTaHOBKY 3aJau oM U MM-arentam, pukcanuo JoroBOpEHHOCTEH U KpUTEpPUEB KayecTBa.

5. IloaroToBuTh K yyacTHIO B KOJUIEKTHBHOM pa3paborke NU-pemenuit ¢ ucnonb3oBa-
HUEM NPOMITOB U T€HEPATUBHBIX MOJEIIEH.

6. CchopmupoBaTh NpakTHIECKHE KOMITETSHIINH 110 TPUMEHEHHIO TeHepaTuBHoro MU mmst
co3znanust MVP urpoBoro npozaykra (Ha OCHOBE KelcoB HHAycTpHaiabHoro naptaépa MUII):

O pa3paboTKa MPOMIITOB JJIsi TEHEpAIMN UTPOBBIX ACCETOB (TEKCTYPHI, 3ByKOBOE CO-
pOBOXKAEeHUE, aHuManus, C#-CKpHUIThI);

O HacTpoiika naimuaiiHa MHTErpaluuu ¢ UrpoBbIMU BMKKamu (Unity);

O TPOEKTUPOBAHHE CUCTEMHBIX POMITOB JIsi 0TOOpPA M OLIEHKH CT€HEePHUPOBAHHOIO

KOHTEHTA,

O OcBoOeHHe 0a30BBIX NPUHIMIIOB 00y4deHHus RL-areHToB B hruznueckoil cuMymsaiuu

(cpena Unity ML-Agents, dbyHKIMs Harpasl, HAOIIOACHUS ).

7. I103HaKOMUTB CTYIEHTOB ¢ poiisiMu Al-uHkeHepa-npoTtoTunupouirka 1 ML-uHxe-
HEepa B UTPOBOM MHAYCTPHUH, a Takxke ¢ MeToaaMmu oneHkU ¢ dexktuBHocTH (ROI) BHEnpEeHus re-
HepaTuBHOro MU npu pa3paboTke UrPOBBIX MPOTOTUIIOB.

1.3 MecTo aucuuiuinHbl (MO1yJ1s1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JucuunnuHa «BBeneHune B CrienuanbHOCTh» OTHOCHUTCA K «HacTu, popmupyemoil yuact-
HUKaMH 00pa30BaTeNbHbIX OTHOLIEHUI» bioka 1 «/{uctuniauas! (MoLysH)» yueOHOro miiaHa.

Peanu3zanus qucuMIUIMHBL IPEANOIaraeT B3auMOAEHCTBHE C MHAYCTPUAIbHBIM IAPTHEPOM
— cryaueit CarX TECHNOLOGIES. B paMkax AMCUMILIMHBI CTYJAEHTHI BBIIOIHSIOT IPAaKTUYeE-
ckue keiicel (MUII), opreHTHpOBaHHBIE HAa peasIbHbIE 314l UTPOBON MHAYCTPHUH, YTO CIIOCOO-
CTBYeT (popMHUPOBaHUIO NMPO(PECCHOHANBHBIX KOMIIETCHIIUN, BOCTPEOOBAaHHBIX HA PBIHKE TPY/Ia.

Ilpepexkeusumot: JlucuunivHa peanusyercs Ha 1 Kypce B IEpBOM CEMECTPE.
Iocmpexkeusumui: 51.B.22 U1 ®unaTex (LLM-5.6(C))

b1.0.33 OGnaunpie TexHOJMOTUH U O3KIHapa3padboTka (SS-2.1(11))

b1.0.37 DTuka u cormanbhas orBerctBeHHOCTH B MU (LC-8.1(IT))



1.4 IlpodeccuonabHbIE POJIH B CTPYKTYpPe 00pa30BaTeJIbHOM MPOrpaMMbl

Ponwv 1: Data Analyst (Anarumuk 0anHbix)
H3zeneuenue 3nanuil u3 O0AHHbIX, NOCMPOEHUe aHarumuyeckux mooenel, ucnoavsyiowux MO u UU.

3aoauu:

1. Cmamucmuueckuil ananus, 6U3yaIU3ayus OAHHLIX, NPedsapumenbHas 0opabomxka.
2. Coz0aHue npocHO3HbIX Modeell
3. llocmpoenue ananumuueckux mooenetl 01 N0OOOePIHCKU OU3HeC-peteHuUll.
Ponw 2: MLOps (Cneyuanucm no sxcniyamayuu MH)
Aemomamuzayus u onepayuoHHoe ynpasienue dHcusHeHHvimyukiom MO-mooenet

3aoauu:
1. DevOps ons ML.

2. Asmomamuzayus, monumopunz ML-cucmenm.
3. Onepayuonnoe ynpasienue dcusHeHHviM yukiom ML-moodeneii.
Ponw 3: AI PM (Meneoacep npoexmoe HH)
Ynpaenenue npoyeccamu cozoanus UH-pewenuii, sxnrouas koopouHayuro KOMaowl paspadomru

3aoauu:

1. Ynpasnenue UH-npoexmamu om udeu 00 enedperus
2. Ananuz 6usnec-mpebosanuil U NOCMAHOBKA 340ay
3. Oyenka s¢pgpexmusnocmu u ROI HU-pewenuti

1.5 Ilepeyenb MIaHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHS MO AUCHUILIMHE (MOAYJII0), CO-
OTHECEHHBIX € IJIAHMPYEMbIMHU pe3yJIbTaTaAMH 0CBOECHHSI 00pa30BaTeJbHONH NPOrPaMMbl

N3yuenune naHHOW yueOHOM IUCLMIUIMHBI HalpaBieHO Ha (opMHUpOBaHME Yy oOyuyaro-
MUXCA CICAYIOMHNX KOMHGTGHIII/IfII

Kon, ypoBenb u ¢popMyMpoBKa
KOMIeTeHInN

HNupuxatopsl

YpoBHHU 0CBOEHUSI HHIUKATOPOB
KOMIIeTeHIIN I

LC-8 Criocoben npuMeHsITh 3Ha-
HUsI 00 HCTOPUH PA3BUTHS U TPEH-
nax coBpemenroro MW mmst popmy-
JIMPOBAHMSI KOPPEKTHBIX OCTAHO-
BOK 3aJia4 1 TOKCKA IePCIEeKTHB-
HBIX CIIOCOOOB peIIeHus MpodiieM ¢
nomouero MU

LC-8.1 [To3unmoHupyet cOOCTBEH-
HYIO 33/1a4y B 33/IaHHOH 00J1acTi
3HAHUS C TOYKH 3PEHHs TPEHIO0B
coBpemeHnHoro U

3Haer:

— OCHOBHBIE 3Tallbl HCTOPHH Pa3BH-
tus Y ¥ reHepaTuBHBIX MOJENEI;
— KJTIOYEBBIE TPEH/IBI COBPEMEH-
Horo UM (LLM, MynsTHMOATb-
HOCTb, RAG, areHTHbIE CUCTEMBI);
— 6a3oBele HanpasneHust UM (NLP,
KOMITBIOTEPHOE 3pEHHE, AaHAIIN3
JTAHHBIX);

— (MUIT) ocobeHHOCTH TPUMEHE-
Hus reHepatusHoro M B urposoit
HHIYyCTpHUM: coznanue MVP, rene-
pauus acceroB, o0yuenue RL-aren-
TOB.

VYmeer:

— opMynHpoOBaTh 3a/1a4y B CBOCH
TPEeAMETHOH 00JIacTH;

— COOTHOCHTbH MOCTABJICHHYIO 3a-
Jlady ¢ aKTyaJIbHBIMU TEXHOJIOTU-
svu U

— YKa3bIBaTh NEPCIICKTHBHBIE Me-
TOJIBI penienust (zero-shot,
few-shot, mooOyuenue u ap.);

— (MUII) popmynupoBaTh 3agaqy
10 IPOTOTHIIMPOBAHUIO UTPOBOTO




MPOAYKTA U COOTHOCHTH €€ C BO3-
MoxHOCTIMU LLM 1 nuddy3non-
HBIX MOJIEIIEH.

Bnaneer:

— HaBBIKOM aHaJIM3a TPEHAOB IS
obocHoBaHus BeIOopa M -peme-
HUS;

— CIIOCOOHOCTBIO KPUTHUIECKH OIIe-
HUBATh IPUMEHUMOCTH TCHEPATHB-
HBIX MOJIeJIel K KOHKPETHOM 3a-
nade,

— (MUIT) HaBBIKOM aHAJIN3a TPHU-
MEHHUMOCTH T€HEPATUBHBIX MOJIe-
JIel 7151 KOHKPETHBIX 3TaIoB pa3pa-
OOTKH UIPHI (TEKCTYPBI, 3BYK, KOJI,
noBeneHue Al).

LLM-5 Opranusyer B3auMoJei-
CTBUC C 'CHCPATUBHBIMU MOJCIAMU
yepe3 NPOCKTHPOBAHUE, AHAIHM3 U
MIPUMEHEHNE TTPOMIITOB

LLM-5.1 Hcnoms3yer 06a30BbIe

11a0I0HBI TIPOMIITOB

3Haer:

— KOHIICTIIIHMIO TIPOMIITA U €r0 POJib
B quanore ¢ LLM;

— 0aszoBble mabIoHEL: zero-shot,
few-shot, chain-of-thought,
role-based prompting;

— CTPYKTypy IpoMITa (HHCTPYK-
LIMsI, KOHTEKCT, BXOIHEIC JaHHbBIE,
IpUMEPBI)

Ymeer:

— COCTaBIISITh POMIITHI M0 3a/1aH-
HOMY IIa0JIOHY JUIsl TUTIOBBIX 33134
(TeHeparys TEKCTa, OTBET Ha BO-
HpocC, KIacCUpUKAIH);

— aJanTHUpOBaTh 1A0JIOHbI O]
MIPEAMETHYIO 00JIacTh,

— (MHII) cocTaBIsATh MPOMIITHI IS
rerepanuu C# ckpurntoB B Unity
(ynpaBnenue apromoomnem, NU-
TIpeciieIoBaHNe) C HCIOIb30Ba-
HHMEM 11a0JIOHOB zero-shot u
few-shot.

— (MUII) renepupoBaTh ONHCAHUSI
TEKCTYP, 3BYKOBBIX JOPOXKEK U
aHumauuu uepe3 LLM nis nocae-
JyIOLIEeN Nepeiaun B Crielualn3u-
posannsbie Mogenu (YandexART,
T Py3NOHHBIE CETH).

Baneer:

— HAaBBIKOM IPOEKTHUPOBAHUS
MIPOMITOB JJIsI PELLICHUs IPUKIIa-
HBIX 3a/]1a4;

— (MUII) HaBBIKOM MTPOEKTUPOBA-
HUS IPOMIITOB /IS CO3TaHUS UTPO-
BBIX MEXaHHK U JIOTUKU IPOTHBHU-
KOB B (QM3UUECKON CUMYIISAIINU

LLM-5.6 AHanmu3upyeT ¥ OTJIaXH-
BaeT MPOMIITHI

3Haer:

— OCHOBHBLIC TTapaMETPBI I'CHEpAalIun
(temperature, top-p, max_tokens) u
WX BIUSIHHAC Ha PE3yNbTaT;

— THITUYHBIC OUTHOKY B IIPOMITTaxX
(IBYCMBICTICHHOCTB, HEJIOCTATOK
KOHTEKCTa, IPOTUBOPCUHSI);

— noaxo/sl K A/B-TecTHpOBaHUIO
MPOMIITOB




VYmeer:

— MU3MEHSTh TapaMeTphI TeHEPaIN
1 aHAJIM3UPOBATh PEAKIHIO MO-
JEeTIV;

— MIPOBOJNTH CPABHEHNE HECKOJIb-
KHX BapHaHTOB IPOMIITA;

— BBUIIBIISITH IPUYUHBI HEXKEITATENb-
HOTO MOBEJACHUS MOJeNH (TaJlIo-
LUHALIUHU, CMEIleHHe, OTKa3 OT OT-
BETA);

— (MHUII) npoBOIUTE OTIAAKY
MIPOMIITOB IIPH T€HEPALUK UTPOBBIX
accetoB U C#-kopa: BBIABIATH NPH-
YHHBI HePabOTOCIIOCOOHOCTH
CKPHUIITOB, HECOOTBETCTBUSI CTHIIS
TEKCTYp, HEKOPPEKTHOTO MTOBEIC-
Hua RL-arenra;

— (MUII) npumenste A/B-tecTupo-
BaHME IIPOMITOB IS BEIOOpa
HaWJTy4IINX BapUAHTOB T'€HEPALUU
UTPOBBIX YPOBHEH HMJIM TOBEIICHHUS

NPC.

Bunageer:

— METOJUKON UTEPaTUBHOM OT-
JIaJIKU TIPOMIITOB;

— CIIOCOOHOCTBIO JOKYMEHTHUPOBATh
M3MCHECHHS U PE3YIBTATHI AKCIICPH-
MEHTOB,

— (MUIT) meToaukoit HTepaTHBHOM
OTJaK{ TIPOMIITOB IIPH CO3IAHIH
MVP urposoro npoaykra (0T 1mo-
CTAHOBKH 3a/1a4M J0 TOIy4eHUs pa-
6oueii nemo-Bepcuu B Unity).

SS-2  CmocobeH  ocCyliecTBIATh
CBOIO TPYHOBYIO JESITEIBHOCTH C
yuétoM HeoOxoaumocTu 3 dexTus-
HOM KOMMYHUKAIIMU U B3aUMO/JEH-
CTBUSI B paMKaX KOJUIEKTUBHOM MPO-
eKTHO# paboTsl B chepe NN

SS-2.1 Db hexTHBHO KOMMYHHITH-
PYET C y4aCTHUKaMH IIPOEKTHOM
KOMaH Ibl IpY TUTAHUPOBAHUH, Pea-
JIM3alliy ¥ aHalu3e Pe3yIbTaToB
paboThl B KOHTEKCTE THOPUIHOM
koMaHabel «YemoBexk+ Ny, BKiTIo-
yasi IOCTAHOBKY 3a/1a4 JIIOJSIM U
NU-arenram, pukcaiuo 10roBo-
pEHHOCTEN U KPUTEPHUEB KauecTBa

3HaeT:

— POJIH U 30HBI OTBETCTBEHHOCTH B
komanzae UM-npoekra;

— MIPUHIMUITBI IOCTAHOBKH 3a]1a4
s moaei u qs U-arenTos;

— TOHATHE KPUTEPUEB TOTOBHOCTH
(Definition of Done) ms 3amad,
cBs13aHHbIX ¢ UU;

— (MUII) ponut 1 30HBI OTBETCTBEH-
HOCTH B KOMaHJIe pa3pabOTKH UTp C
ucnosszoBanueM UU: Al-nporotu-
nupoBLUK, ML-nHXeHep, TeXHU-
YeCKUI 1u3aiiHep, HHTETpaTop.

Ywmeer:

— (hopMynHpOBATh 3aa4H JIJIS UJIe-
HOB KoMaH bl U i1t U-cepBucon
C UCTIOIh30BaHUEM IIA0JIOHOB
MIPOMIITOB;

— (PMKCHPOBATH TIOTOBOPEHHOCTH H
KpUTEPHH Ka4eCTBa B IUCbMCHHOM
BUJIE;

— Yy4acTBOBATh B OOCYKIICHHUH ap-
XUTEKTYPHBIX U aHAJTATUICCKHUX pe-
IICHUH,

— (MUII) ¢popmynmpoBaTh 3a1a4H
st U -areHToB nipu reHepanuu
HUTPOBOTO KOHTEHTA (TEKCTYPHI,
KOJI, aHUMaIIUsI) C Y4€TOM TpeboBa-
HUH K CTHITIO ¥ TIPOU3BOIUTENIEHO-
CTH.




— (MUII) ¢puxcupoBars KpuTepun
kadectBa (DoD) mist crenepupo-
BaHHBIX aCCETOB (TOYHOCTB COOT-
BETCTBUSI IIPOMIITY, aCTOTA OLIN-
OOK B K0JIe, BU3YaJIbHOE CXOJICTBO).
Bnaneer:

— HaBBIKAMH pabOTHl B THOPHIHOMN
komanze (momau + MI);

— CHOCOOHOCTBIO  aJaNTHPOBATH
CBOI0 KOMMYHHUKAIUIO TOJ TEXHH-
YecKHi KOHTEKCT 3a/1a4H;

— (MUII) naBbIkamMu paboOTHI B T'H-
OpUIHOIl KOMaHJEe C HCIHOJIb30Ba-
HueM wuHCTpyMeHToB Unity Al
Assistant 1 TeHepaTHBHBIX MOJEIeH
JUISL yCKOPEHNUS IPOTOTUITHPOBAHNS.
— (MUII) criocoOHOCTBIO (POPMYITH-
poBaTh TEXHHYECKOE 3aJaHHE I
MU -renepanuu KOMIIOHEHTOB UTPO-
BOTO ITPOEKTA M TPOBEPSITH UX Ha CO-
OTBETCTBHE 3aMBICITY.

2. CTpyKTYypa M coaepaHue JTUCHMIIUHbBI

2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHMILIMHBI 10 BHAaM padoT

O6mas TpyA0EMKOCTh IUCHUIUIMHBI COCTaBIISIET 2 3a4. el. (72 yacoB), UX pacnpeaenecHue
10 BUZaM paboT MPEACTaBICHO B TaOIHIIE

CemecTpsl
Bun yue6Hoi1 paGoThI Beero (4acel)
4acoB 1
KonrakTHas pa6oTa, B TOM 4ncJje: 57,2 57,2
AyIuTOpHBIE 3aHATHSI (BCEro): 50 50
3aHATHUA IEKIIMOHHOTO THUIIA 16 16
JlaGopatopHble 3aHATHUS 34 34
3aHATHA CEMHUHAPCKOTO THIIA (CEMUHAPBI, TPaKTHYe-
CKHE 3aHSTHS)
HNuas koHTaKkTHas padora: 7,2 7,2
Kontpons camocrositensroii padotsl (KCP) 2 2
[Tpomesxxyrounas arrectauus (MKP) 52 5,2
CamocTosiTeibHAs padoTa, B TOM YHCJIe: 14,8 14,8
[MoaroroBka KypcoBoii paboThl 5 &)
[TpopaboTka yueOHOro (TeOpeTHYECKOr0) MaTepHuaia 5 5
Brimonnenre MHIUBUya bHBIX 3a1aHUH (TIOATOTOBKA 48 48
COOOTICHIH, TPE3CHTAITHINA) ' '
Pedepar
IloaroToBka K TeKyneMy KOHTPOIIIO
KonTpoJn:
[ToaroToBka K 9K3aMeHy
yac. 72 72
B TOM 4YHCJIe KOH-
O01as Tpy10eMKOCTh e i 57,2 57,2
3a4. ef 2 2

2.2 CTpyKTYypa QM CHUIINHbBI
Pacripenenenue BuioB yueOHOM pabOThHI H UX TPYAOEMKOCTH I10 pa3/ielaM TUCIUTUIAHEI.
Paznensl (TeMbl) TUCIUIUIMHBL, H3y4aeMble B 1 cemecTpe



KosmnuecTBo yacos
Bnea-
yan-
Ne HanmenoBanue pasieJios (Tem) Bee | AYATOPHas pa- | T0p-
ro 0orta Hasl
pa-
0orta
JI 3 | JP | CPC
1 2 3 4 5 6 7
1. | Beexnenue B renepatuBHblii Ul u LLM 5 1 2 2
2. | ApXuTeKTypbl FeHepaTUBHBIX MOJIeei 7 2 4 1
3. | IlpuHIMIBI TPOMNT-WHXKUHUPUHTA 7 2 4 1
4. | I1abyioHBI ¥ CTpATETUH IPOMITOB 7 2 4 1
5. Co3ganue nafmiaiiHoB B3auMoaeicTeusa ¢ A 7 2 4 1
6. | WUaTerpanus npomMnToB B OM3HEC-KEHCHI 5 - 4 1
7. Otnazika, TECTUPOBAHHE U METPUKH KaueCcTBa 6 1 4 1
8. | MynpTHMOaIbHBIE TPOMITHI U UHTEP(EHCHI 6 1 4 1
9. DTHUueckue u npaBoBbie acnekTs M. 4,8 1 2 1,8
10. WrpoBoii poayKT Kak BUJI MHTEPAKTUBHOTO 4 5 i 5
IIPUJIOKEHU
[IpukiagHoe UCHOIB30BaHNE T€HEPATUBHOTO
11. | UM nuia co3nanusi IpOTOTHIIA UTPOBOTO MPO- 6 2 2 2
JyKTa
HUTOI'O no pa3nenam JUCHUNIMHBI 64,8 16 34 14,8
KonTpons camocrositensaoi pabotsl (KCP) 2
ITpomexyrounas atrectanus (MKP) 5,2
ITonroroBka K TeKyleMy KOHTPOJIIO
O0mas Tpy10eMKOCTb 10 JUCHHUIINHE 72

IHpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapul, JIP — nabopamopuwie 3anamus, CPC — camo-
cmoamenvras paboma cmyoeHma

2.3 Conep:xanue pa3jiesioB (TeM) IMCUUILIHHBI

2.3.1 3aHaTHA JeKIIHOHHOI0 THIIA

®opma
TeKy-
HaumenoBaHue pasaesia
Ne Conep:xanue pasaesia (TeMbl) 1ero
(TemMbl)
KOH-
TpoJIs
1 2 3 4
Hcropwust pa3BUTHS M OCHOBHBIE TPEHIBI COBPE-
menHoro MM ot j1oruyeckmux cucTteM 0 00Jib-
LIUX SI3BIKOBBIX Mojenel. [lonarue reHepaTus-
o Horo M. Paznmumune mex HCKPUMHUHATUB-
Beenenue B renepatuHbiil U1 u Ay AMCKD
1. HBEIMH ¥ TeHEPATUBHBIMHU MOJICIISIMH. T
LLM
Ucropus u pazsutne LLM.
0O030p KIFOYEBBIX TPUMEHEHUI (aCCHCTEHTHI,
TeHEepaIys TeKCTa, aHATN3 JaHHBIX, aBTOMATH-
3aIus).
Transformer, Attention, Positional Encoding —
ApXUTEKTYpEI TeHEPATUBHBIX GasonLie MEXAHHIMEL
2. M(I)) eneit yp p Cpasuenne ChatGPT, DeepSeek, Perplexity, T
a Grok, Llama, GigaChat, YandexGPT, Qwen,
Claude, Gemini, Manus, Diffusion-mozneneii.




HaumenoBanue pasaesia
(TemMbl)

Conep:xanue pasaesia (TeMbl)

®opma
TeKy-
1ero
KOH-
TpoJist

3

ApxurektypHbie ocooenHoctr LLM st Tex-
CTOB M MOJIeJIeH 11 N300pakeHuil/3ByKa.
O630p unctpymenros: Hugging Face, OpenAl
API, Diffusers.

[TpUHIUTIBI TPOMIIT-UHKHUHH-
puHTa

YT0 Takoe IIPOMIIT U 3a4EM OH HYKEH.

[IpomnT kak mporpaMMHBII HHTEpPQEHC K MO-
JEJIH.

KonTekct, TokeHu3anus, TeMnepaTypHble napa-
METpBI U TapaMETPHI BBIBOJA.

OcHOBHBIE OIINOKH B IPOMIITaX ¥ UX BIUSHUE
Ha TEHEPALHIO.

[[1aGI0HBI ¥ CTPATETHH TIPOMII-
TOB

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

[a6nonsl: Q&A, Tabnuukl, cucky, role-based
prompting.

Hcnons3oBanue system prompts 1 HHCTPYKLUH.
I/IHTepaKTI/IBHLIC OCIIOYKHU HpOMHTOB.

Co3nmaHnne naiuiaiHOB B3aHMO-
nevicrteusa ¢ U

CueHapuy aBTOMaTH3alUH: OT HPOCTHIX CKPHII-
TOB JI0 Web-IIPHIIOKEHUH.

WuTerpanust npoMnToB B 4aT-00TOB, AAIOOP/ b
u REST APL

UcnonszoBanue Python (FastAPI), Node.js,
Postman, cURL miig TectupoBanus.

[Ipumep maitnnaiina: BBOJ — IPOMIIT — BBI30B
LLM — pe3ynbTaT — JIOTHKa 00pabOTKH.

Otnanka, TECTUPOBAHUE U MET-
PHKH KayecTBa

MeTo/1p1 OLIEHKH Pe3yIbTaTOB T'eHepalru:
BLEU, ROUGE, METEOR, Self-BLEU.

A/B TecTupoBaHUe IIPOMIITOB.

AHanu3 omMOOK MOJENH, MarHOCTHKA HEOXKH-
JTAHHBIX OTBETOB.

BepcuonnpoBanue npoMIITOB M KOHTPOJIb U3-
MEHEHUH.

MynbTUMOaNbHBIE TPOMIITHI U
uHTEepdErCcH

Pabora ¢ u300paxkeHUsIMH, ayuo0, BUACO: OT
CLIP u DALL-E no Gemini.
KomOunupoBaHnHbIe TPOMNTHL: "HapHUCyl +
ormmn", "pacckaxu o ¢poro".

[TpuMeph! MCTIONBE30BaHHS: TeHepaIysi HH)O-
rpaduku, au3aiiH, synthetic data.
Wucrpyments: Stable Diffusion, Midjourney,

Whisper, Gemini.

OTHYECKHE U IPABOBBIC ACTICKTHI
un.

IIpaBoBsie u 3Tueckue BbI3oBEI M. TIpean3s-
TocTh (bias) B reHepaTuBHBIX Mogensx. [Ipu-
BAaTHOCTH U 3aIIUTa JaHHBIX. OTBETCTBEHHBIN
NMU. 3amuTa OT reHepaTHBHBIX pUcKoB. [Ipo-
(eccronanbHas 3TUKa crienuaiucra no UM,

10.

(MMUII) Urposoit npogyKT Kak BT
MHTEPAaKTHBHOTO MPHUII0KEHHS

Ba3oBbIe PUHIMITEI CO3TaHUS UIP: BUA HUPPOBOTO
KYJIBTYypPHO-Pa3BICKaTeILHOTO POIYKTa. BUtk! urp,
MOHETHU3AIHS, IKOHOMHKA, O0yUYCHUE, PA3BUTHE U
(hopMHpOBaHHE KaYECTB Y TIOJb30BaTENS (UTPOKA).
Texnonorun co3ganus urp (mardopmsr i0S,
Android, PC), urpossie penakrops! (Unity, Unreal,




®opma
TeKy-
HaumenoBanue pasaesia
Ne Conep:xanue pasaesia (TeMbl) 11ero
(TemMbl)
KOH-
TPOJIA
1 2 3 4

Unigine u ap.). Posn 1 HanpaBneHust irpoBoi NHIY-

CTPHUH Kak Oyaymiei npodeccHoHaIbHOM chephl.

Ionsatue MVP (minimal value product) u kak ero

MOJIyYHTh C MOMOIbIo renepatuBHoro M. Onpene-

JICHUE IIeIOCTHOCTH NMPOTOTHUIIA U COCTABIEHUE KOH-

(MUII) IIpuxnagHoe UCTIONB30Ba- ! P o T1
1 e reseparusoro MU mus cosna- uenuuu ¢ noMouiso M. Muctpymentapuii: Unity T
' AT Assistant, MS Copilot, ChatGPT, Gemini u apy-
HUS IPOTOTHUIIA UTPOBOIO MPOIYKTA

THE IS CO3/IaHusl KOJ1a, KOHTEHTA, TEKCTa U BUJIEO-

psna urpoBoro npoxykra. ['eHepamnus n3o00paxeHuii,

aHUMaIH, UTPOBBIX MEXAaHUK ¢ nomouibto M.

Ipumeuanue: JIP — omuem/3auwguma nabopamopuoil pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogoti
pabomul, PI'3 - pacuemno-epaghuuecxozo 3adanus, P - nanucanue pepepama, 3 - scce, K - konnoksuym, T — mecmu-

posanue, P3 — pewenue 3a0au.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

He npenycmoTpenst

2.3.3 JIaGopaTopHble 3aHATHS

HaumenoBaHue pasaesia
(TemMbl)

HaumeHoBaHue J1a00paTOPHBIX PadoT

®opma
TeKy-
mero
KOH-
TPOJIst

3

Beenenue B renepatuHbiil 1 u
LLM

Peructparms u 3amyck ChatGPT, DeepSeek,
Perplexity, Grok, Llama, GigaChat,
YandexGPT, Qwen, Claude, Gemini, Manus,
BBOJI PA3JIUYHBIX BOMPOCOB: (HAKThI, MHCHHS,
eraTI/IBHBIe 3aJa4u. CpaBHeHI/Ie OTBETOB HpI/I
OJIMHAKOBOM 3aIpoce, MOBTOPSIEMOCTh. AHAIN3
CTPYKTYphI oTBeTa. [IpuMep: 3a1aTh OJUH U
TOT e BOIPOC B cTuie "cryaenra', "mpodec-

copa", "MeHemKepa'.

JIP

ApXUTEKTYpbI T€HEPaTUBHBIX
MoJenen

Cpasuenue apxutektyp ChatGPT, DeepSeek,
Perplexity, Grok, Llama, GigaChat,
YandexGPT, Qwen, Claude, Gemini, Manus.
[onxmrouenne k Hugging Face u 3amyck mo-
Jeny yepe3 Spaces. AHalIU3 yKcia napaMmeT-
POB, CKOPOCTH, KauecTBa reaeparuu. Mccneno-
BaHHWe KOHQUTrypanuu MoJienu. Mcnonp3oBa-
Hue untepdeiica Inference APL

JIP

IIpuHUUIIBI TPOMIT-UHXUHU-
pUHTa

Lens: OcBouth paboTy ¢ mapameTpamu rese-
panuu u cTpykTypoit npomntos. CoaepxaHue:
Temneparypa, Top-p, Max tokens,
Presence/penalty. [IpoBenenune cepun 3anpocos
C U3MEHEHHEM [IapaMeTPOB M aHAITH30M pe-
3ynbTaToB. @OPMYIIHPOBKA IPOMIITOB B BH/IC
MHCTPYKIIHUH{, BONPOCOB, POJIEBBIX MOJICIICH.

JIP

[ITab0HBI ¥ CTpaTETHH TIPOMII-
TOB

Cpasuenue ¢ dekTrBHOCTH Zero-shot vs Few-
shot. [TocTpoeHue 1enoYky pa3MbITILICHUHA B
3ajjauax JIOTUKH (HaTp. 33]JaYKd Ha MOHETEI,

JIP

10



HaumenoBanue pasaesia
(TemMbl)

HaumeHnoBanne n1adopaTopHbIX padoT

®opma
TeKy-
1ero
KOH-
TpoJist

3

nyteuiecTBusi). Co3aHne MPOMITOB C IPUMe-
paMHL.

Co3nanne naiuiaiiHoOB B3alMO-
nencreua ¢ U1

Vcranoska FastAPI, co3manue sHAIOUHTA
POST /generate. O6paboTka BXOZHOTO TEKCTA,
BbI130B Mojenu (uepe3 OpenAl API unu
Hugging Face). ®opmaTtupoBanue BbiBoaa. Te-
ctupoBanue ¢ Postman nnu curl.

JIP

WuTerpanus mpoMnToB B Ou3-
HeC-KEeHChI

Henp: leMOHCTpUPOBATH NPUKIATHYO 3HAUM-
MOCTb NPOMIIT-UHXXUHUPHUHTA. CHCHapI/H/I: I'€He-
pamus email-oTBETOB, KPAaTKUX HOBOCTEH, OTUE-
TOB 10 HaHHBIM. DopmManu3aIys 3a1a4u — 1o-
CTpOEHHE MTPOMITAa — OILIEHKA pe3yJbTara.

JIP

OTtnagka, TECTUPOBAHUE U MET-
PHKH KadecTBa

IIpoBenenue cepuu remepanuil, NOACYET
BLEU/ROUGE (c ucnons30BaHHEM T'OTOBBIX
O0ubIMoTeK). AHANHM3 TOYHOCTH U BApUATHBHO-
ctu. [IpoBenenue A/B TectupoBanus: 1Ba
[IPOMIITa — OJMH HAOOp BXOAHBIX JaHHBIX. Co-
3/IaHUE TaONIUIBI C METPUKAMHU M CYOBEKTHBHOM
OLICHKOM.

JIP

MYHI)TI/IMOI[EUH)HI)IC IMPOMITEI U
uHTEP(DENCH

Pat6ora c Stable Diffusion (uepe3 web-untep-
¢etic mmu Colab). Cozmanne onmcanus — reHe-
pamus m3obpaxenus. Pabora ¢ obpaTHOl 3a/1a-
yeit: CLIP/BLIP — renepanius momiucu K
M300paKESHHIO.

JIP

OTUYeCKUE U MPAaBOBBIE ACTIEKTEHI
un.

['eHepalusi CIOPHBIX TEKCTOB ((pakTUeKuHr,
TOKCHUYHOCTb, AUCKpUMUHanus). [Ipumepsr uc-
nonb3oBanus GunbTpoB (moderation API). Co-
3[[aHKe MTPOMIITA ISl STUYHOTO B3aUMOICH-
CTBHSL. AHAJIN3 MOTCHIMAIBHBIX HAPYLICHHH.

JIP

10.

(MMUII) IpuknagHOE UCTIOIB30BA-
Hue reneparuBHoro MU ans co3na-
HUS IPOTOTHUIIA UTPOBOTO MPOIYKTA

IIpakruka renepatusHoro MM B cozpanuu nporo-
THUIIAa UTPOBOTO MPOEKTa

* Cocrasnienue u onucanue MVP urposoro mpo-
€KTa, BHEIIHMH TecT uaeu ¢ momoinbio ChatGPT,
DeepSeek, GigaChat, YandexGPT.

» Co3aHue TeCcToB, n300pakeHUH, BUAEOPs I, aHH-
MalUy IS IPE3E€HTAlUU UIEHU UTPBI C ITIOMOIIBIO
HMHCTPYMEHTOB reHepaTusHoro 1MU.

* BuyTpennuii Tect uneu.

» Co3iaHue UrpoBOi MEXaHUKU MPOEKTa B pellak-
tope Unity ¢ nomomibto naCTpyMeHTa Unity Al
Assistant.

* [TosryueHne 1eMO-BepCHH UTPOBOIT MEXaHUKH.

JIP

Ipumeyanue: JIP — omuem/3auuma aabopamopnou pabomoi, KII - svinoanenue kypcosozo npoexma, KP - kypcogot
pabomwi, PI'3 - pacuemno-epagpuuecroeco 3aoanus, P - nanucanue pegpepama, 3 - acce, K - koanoxeuym, T — mecmu-
posanue, P3 — pewenue 3adau.

2.3.4 IlpuMepHasi TeMAaTHKa KypPCOBbIX padoT (IIPOEKTOB)

1. PazpaboTka npomntoB aiis reHepanuu Python/C-koa Ha OCHOBE TEKCTOBOTO OITUCAHMS
3aa4yu

2. CpaBHEHHE KayecTBa TeHEPAIMH MPOTPAMM C IIOMOIIBIO PA3JIMYHBIX MPOMIITOB (Zero-
shot vs few-shot)
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3. I'enepanust Koja MUKIIOB U YCIOBHIA: IPOMIITHI JJIsl TUTIOBBIX 3a1a4 ((akTopuan, Gudo-
HaY4H H T.J.)

4. Co3anue pOMIITOB JIsi aBTOKOMMEHTUPOBaHMs Koza Ha Python/C

5. Coznanue accucrenta Ha 6aze LLM muist perienus 3a1a4 o OCHOBaM ITPOrpaMMUpPOBa-
HUS

6. AHanu3 NpOMITOB Ui FeHepalui PYHKIHMM COPTUPOBKU U 00paOOTKHU MaCCHBOB

7. IlocTpoeHue 1enoyYeKx MpoOMITOB AJIsl OTJIAJIKH KOJIa U TTIOMCKA OIIMOO0K

8. ABTOMaTH4ecKas reHeparus TecToB K mpoctbiM Python/C -dynkiusm ¢ momornisio LLM

9. [IpomMnThI 7151 TEHEPALIUU KOJIA C PA3TMYHON CTENEHBIO IETATU3AIMH U MMOSCHEHUM

10. CpaBuenne Bbixoq0B oT ChatGPT u GitHub Copilot Ha ogMHaKOBBIE MPOMITHI MO
Python/C

11. Pa3zpabGoTka mpoOMIITOB sl BEIYKUCICHHUS [IPEIETIOB U MPOU3BOIHBIX C MMOSICHEHUEM Il1a-
roB

12. TIpomMnThl U1 TeHEpallMK PEelIeHUH 3aa4 1o HHTerpaiam (HeorpeaeaéHHbIe U ornpe-
JeEHHBIC)

13. IIpommtsel, oOyuatomue LLM pemate ypaBHEHUS U HEpaBEHCTBA (BKJIIOYAsl MOIIAr0-
BbIE PACCYXKICHMUSI)

14. CpaBHEHHE TOYHOCTH U KOPPEKTHOCTH BBIBOJA PELICHUN MO MAaTEMaTUYECKOMY aHa-
a3y

15. Pa3zpaboTka mpoMNOTOB Ui BU3yadu3anuu rpadukoB GyHKIUI

16. Ananu3 omnOOK IIPU reHepaluy PEeHIeHUH 0 MaTeMaTHYECKOMY aHaJIU3Yy: PUMEPDI
U CIIOCOOBI MOBBIIIEHUS TOYHOCTH

17. Ucnionb30BaHKEe NPOMIITOB JIJIsl FTEHEPALIMU KPATKUX CIIPABOK U TEOPETUYECKUX CBOJIOK
10 TeMam

18. IlocTpoenue npoMnToB, OOBICHSIOIIMX CYTh IPEIEIOB, IPOU3BOAHBIX U UX IPUMEHE-
HUMN

19. Coznanue mpoMIITOB-PENETUTOPOB: MOICIMPOBAHUE YIEOHOTO JUAIOTa 110 MaTeMaTH-
YECKOMY aHAIU3Y

20. Unterpamusa LLM B Jupyter-HoyTOyKu 7151 TIOMOIIM B PEIICHUH 3a]1a4 10 MaTeMaTH-
YECKOMY aHAIU3Y

21. I'enepanyst MpOMIITOB JJIsl HAXOXK/IEHUS CKASIPHOTO M BEKTOPHOTO MPOU3BEACHHUS

22. IlocTpoeHue NpoMIITOB JIJIsl pacyeTa JIJIMHbI, HOpMaJIM3alliy U yriia MEK/ly BEKTOpaMu

23. Pa3paboTka MpOMIITOB JJIsl pEeLLIeHUH 3a7a4 ¢ MaTpULlaMu: TPAHCIIOHUPOBAHUE, YMHO-
KEHUE

24. IlpomnTs! AJ1 00bACHEHUS JIMHEHHOUW 3aBUCUMOCTH U Oazuca

25. MogenupoBanue quainora Mmexay cryaearom u LLM no pemenuto CJIAY

26. Ucnonp3oBaHue MPOMITOB /I BU3yaJIU3alliid BEKTOPOB U JMHEHHBIX ITpeoOpa3oBa-

27. Co3nanue o0ydJammX KapTOYeK M0 TeMaM BEKTOPHOU anreOpsl ¢ momotipio LLM

28. Pa3paboTka TecTOB M0 TeMaM JIMHEHHOHU anreOpbl uepes renepanuio LLM

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

30. CpaBHEHME TPOMIITOB JJI1 CAMBOJIBHOTO M YMCIIEHHOT'O PEICHUS 3a/1a4

31. Coznanue yuebnoro 6ota mns 1 xypca: Bonpockl o Python /C, marematnyeckomy
aHaJM3y U BEKTOPHOH anredpe

32. UccnenoBanue 3¢(HEeKTUBHOCTH TEHEpAIUH 33]1a4 C PEIISHUSIMH IS IOJTOTOBKH K 3a-

qeTy

33. CueHapuu NpUMEHEHHUS ITPOMIITOB B 3JIEKTPOHHBIX YYEOHHMKAX U Kypcax

34. I'enepanus 3a1a4 OJIMMIIMAIHOTO YPOBHS U MOLIArOBBIX PEIIEHUIN K HUM

35. ABTOMaTH4YeCKOEe COCTABJIICHHUE IIMAPTAJIKU 110 TEMaM Kypca

36. IIpoMnTel 1715 TeHEpALMy BUKTOPUH M MUHU-UTP [0 MAaTEMATUKE U IPOrPaMMHUpPOBa-
HUIO
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37. Cozpanne LLM-accucteHnTa, KOTOPBIN «00BIICHSET, KaK MPEenoaBaTeiby — CTHIN3a-
[Us1 OTBETA

38. Pa3paboTka mpoMITOB JiIsl FEHEPALIMH IPOCTHIX BU3YyalbHBIX 33124 110 AHAJTIUTHYECKON
reoOMeTpUU

39. HUccnenoBanre BO3MOKHOCTH T'€HEPALUU KOHTPIIPUMEPOB U JIOTHUECKUX JIOBYIICK B
3azauax

40. Pa3paboTka reHeparopa MpakTHKyMOB JIJIsl IOATOTOBKH K SK3aMEHY Ha 0a3e MpOMIITOB

41. Pa3paboTKka NpOMIITOB Il aBTOMaTHYECKOI'O aHAJIN3a I0JIb30BaTENIbCKUX OT3bIBOB

42. TTocTpoeHue MpOMOTOB AJIsi TEHEPAIMH 3alIPOCOB HA €CTECTBEHHOM SI3BIKE

43. CpaBHMTENbHBIN aHAIN3 KAa4eCTBA aHAIUTUUYECKUX OTYETOB, CO3JAHHBIX C IIOMOILIbIO
LLM

44. Vcnionb30BaHuE MPOMIITOB /ISl 0000IIEH!US OOJIBIIMX TEKCTOBBIX MAaCCUBOB B aHAJIU-
THKE

45. ABTOMaTHuecKas BU3yaJlM3alUs JaHHBIX [0 TEKCTOBOMY OIMCAHMIO C UCIIOJIb30Ba-
Huem LLM

46. [TpomnT-uHTEpPEiice 11t 00bsicHeHus MeTpuk 1 KPI

47. Co3znaHue acCUCTEHTA JUIsl aHaIM3a OTYETHOCTH U MOACBETKHU KIIFOUEBBIX TPEH/I0B

48. Pa3paboTka mabJ0HOB IPOMITOB JJIsl HHTEPIIPETALUH pe3yabTaToB A/B-tecToB

49. I'eneparusi peKOMEHIAIMH 10 YIYUYIICHUIO METPUK MPOIYKTa HA OCHOBE TEKCTOBOTO
oTyera

50. CpaBuenue moaxon0B chain-0f-thought u few-shot prompting B aHanuTHKE JaHHBIX

51. BerpauBanue LLM B naiiniailH MOHUTOPUHTA MOJIEJIEl MAIlIMHHOTO O0y4YeHuUs

52. IlpoMnThl AJig reHepanuu J0KyMeHTauu ML-rpoekTa 1o koay u Jioram

53. IlpomnThl AJ1sl TEHEpALMK TECTOB U IIPOBEPOK KauecTBa MOAEel

54. ABromarnueckas renepanus DAG-naitmiaiina st ML-3aga4n no onucanuo

55. Pa3paboTka cucTemMbl BEpCHOHUPOBAHUS U KOHTPOJIS MPOMOTOB B MPOAYKTUBHOMN
cpene

56. Ucnone3oBanue LLM g a"Haian3a JIOTOB U JUATHOCTUKHA MHIMIECHTOB

57. Co3aaHue MHCTPYMEHTOB OTJIAJKU U HaOJII0JJaeMOCTH uYepe3 T'eHepaTUBHbIE WHTEp-
deticer

58. I'enepanusa REST API nokymeHTanny no onucaHuio MOJENIN

59. IlocTpoeHue accucTeHTa /ISl HACTPOWKH runeprapamMeTpoB Mozenei

60. UnTerpauus LLM B CI/CD naiinnaiiH npoekta MaliuHHOTO 00y4eHHs

61. IIpomnt-untepdeiic s cocTaBieHus TeXxHuueckoro 3aganus Ha MU -cucremy

62. ABToMaTu3aius coctaBieHus project charter ¢ momomipro LLM

63. IlpomnT-unTepdeiics s ananuza puckon MM -npoekTa

64. PazpaboTtka mabia0H0B reepannu ROI-oneHok 1 OM3HEC-KeHcoB

65. Buenpenune LLM-accucTeHTa B TPEKUHT 337a4 1 3a/1a4 IUIAHUPOBAHUSI CIIPUHTOB

66. Ucnonp3oBanne LLM g ananuza oOpaTHO# cBsi3u 1o pedynbTatam N -BHenpeHus

67. Iloctpoenue system prompt'oB JJIsl CIIEHapUEB B3aUMOJEHCTBUS C 3aKa3YUKOM

68. I'enepanus TEKCTOB MPE3EHTALMI U 0TYETOB 10 npoekty NN

69. UccrnenoBanue r¢pextuBHOoCcTH LLM B ponn dacumuTaropa MPOSKTHBIX COBEIIaHUH

70. CozaHue MeTa-IpOMIITOB JUIsl OBICTPOI afanTauy Mo 3a1a4u KJIMeHTa

71. Ilpomnrs! ans renepanuu UX-untepdeiicoB mo TEKCTOBOMY ONKUCAHUIO

72. Pa3paboTka NpoMITOB JJIsl TE€HEPAIUN U300paKeHUI B KOPIIOPATUBHON CTUIIMCTHKE

73. MynbTUMOJANIbHBIE POMITHI: TeHepalus HHPorpaUKu Mo aHATUTUYECKOMY OIHCca

HUIO
74. IlpomnT-unTEpQEichl s co3/1aHus clieHaprueB o0ydeHus epcoHaa
75. I'enepanus 10pUIMUECKUX JOKYMEHTOB Ha OCHOBE TEKCTOBBIX OIMCAHUN TPeOOBaHHIMA
76. Pa3paboTka mpoMnOTOB JIJIs1 cCo3aHus quaioroB 1 FAQ-cucrem
77. llpomaT-unTepdeiic st aBTOMaTHYECKON TeHepaliy BaKaHCHI U pe3toMe
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78. IIpoMIITHI AJI T€HEPALUK CTPATETU MPOJIBUKEHUS ITPOJYKTOB HA OCHOBE OIMCAHUS
HUILIN

79. UccnenoBanue HaAEKHOCTU U OBTOPSIEMOCTH BBIBOJIA IIPU T€HEPALIMU TEXHUYECKUX
TEKCTOB

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

81. IIpororunupoBanne MVP ronouHoil apkazabl ¢ UCIIOIb30BaHUEM I'eHepaTuBHOro M1
(mo keiicy 5 MUII).

82. OOyuenue RL arenTa 1 3a1aul «IOTOHU JHIEpa» B GU3NUECKON cUMyISIU (110
keiicy 6 MUIT).

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

84. Co3ganme UrpoBOTO accucTeHTa Ha 6a3ze LLM st [MHaMUYEeCKOU alanTalliy CII0K-
Hoctu (MUII)

2.4 llepeyeHb y4e0OHO-MeTOAMYECKOI0 OOecneYeHUs AJIs1 CAMOCTOATEIbHONH padoThl
00y4YarIUXCs M0 JUCHUILIMHE (MOYJIIO)

[Tepedenp yueOHO-METOAMUECKOTO 00SCTICYCHHS TUCIUTUTHHBI
No Bug CPC T10 BBIMOJHEHUIO CAMOCTOSTEILHON pabOThI
1 2 3
1 |M3yuenue Teoperuye-MeToauuecKue yKa3aHus IO OPraHU3aIMK CaMOCTOSATENIbHON pa-
CKOI'0 Marepuana 00ThI cTY1eHTOB, yTBepxkAcHHbIE Y MK OKTullM, nporoxosn Nel
ot 29.08.2025
2  |Pemenwue 3amau MeTtoaudeckue yKa3aHusl 10 OpraHu3alliy CaMOCTOSITENIbHOM pa-
60THI cTyeHTOB, yTBepxkaeHHble Y MK OKTulIM, npotokosn Nel
ot 29.08.2025

Y4yeOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATENBHONW pabOThl O0YyYalOIIUXCs W3
YHCiIa MHBAIK/IOB U JIMI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 310poBbst (OB3) npenocTasistoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM UX 37I0POBbS U BOCHIPUATHS HH()OPMAIIIH:

JUnist U1 ¢ HapyIIEHUsIMU 3pEHUS:

— B MieyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B ¢popMe ayauodaiina,

— B reyatHo (opme Ha si3bike bpaitns.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUnist T ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

— B ¢popMe ayauodaiina.

JlaHHBIN TTepeyeHb MOXKET ObITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Yy-
YarOMINXCA.

3. O6pa3zoBaresibHbIC TEXHOJIOTHH
B cootBercTBUU ¢ TpeboBanusmMu OI'OC B mporpamma TUCHHUIUIMHBI TIPETyCMaTPUBACT UC-
MOJIb30BaHKE B yUeOHOM IpoIiecce CIeAYIONUX 00pa3oBaTeNbHbIC TEXHOJIOTUN: YTEHUE JICKIIUI
C UCIOJIb30BAHUEM MYJIbTUMETUINHBIX TEXHOJIOTHIA; METO MaJIbIX TPYIII, pa30op MPaKTHUECKUX
3aJ1a4 U KeiCoB.
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[Tpu 00ydeHNH UCTIONB3YIOTCS CIIEYIONINE 00pa30BaTEIbHBIE TEXHOIOTHH:

— TexHomoruss KOMMYHUKaTHBHOTO OOyYeHHsI — HampaBlieHa Ha (popMUpOBaHUE KOMMYHH-
KaTUBHON KOMITIETEHTHOCTH CTYICHTOB, KOTOpas SIBJISIETCsS 0a30BOM, HEOOXOAMMOMN /ISl a/1arTa-
UM K COBPEMEHHBIM YCIIOBUSIM MEXKYJIbTYPHON KOMMYHHUKALIMH.

— Texuonorus pasHoypoBHEBOTO (MU hHepeHIIMPOBAHHOT0) O0YIEHUS — IPEIOIAraeT Ocy-
[IECTBIICHUE TTO3HABATEIILHOMN JACSITETLHOCTH CTYIEHTOB C Y4ETOM UX WHAMBHUIYAIBHBIX CIIOCO0-
HOCTEH, BO3MOKHOCTEH U MHTEPECOB, MOOMIPSIS UX PEaTU30BbIBATh CBOM TBOPUYECKUM MOTECHIUAI.
Co3manue U HCII0JIb30BaHUE JUATHOCTHYSCKUX TECTOB SAB/ISCTCSA HCOTHEMIIEMOM YacThiO JaHHOM
TEXHOJIOTHH.

— TexHomorus MOIyIbHOTO OOYYEHUS — MPEIyCMATPUBACT JIEICHUE COICPKAHUS TUCITH-
TUTHHBI Ha JOCTATOYHO aBTOHOMHBIE pa3ieibl (MOIYIIH ), MHTETPUPOBAHHBIC B OOLITUI KypC.

—  Hudopmannonno-kommyHnukanuonnsie Texnojaoruu (MKT) - pacmupstor pamku o6paso-
BaTEJIBLHOTO MPOIIECCa, MOBHIIIAS €ro MPaKTUYECKYI0 HAINPaBICHHOCTh, CIOCOOCTBYIOT HHTEHCH-
(dUKaMK CaMOCTOSTEITLHOW PAOOTHI YIAIUXCsl U TIOBBIIIICHUIO 1TO3HABATEIBHON aKTHBHOCTH. B
pamkax KT BoeigenstoTcs 2 BUia TEXHOJIOTHIM:

— TexHoIIOTHS HCIIOTB30BAHUS KOMITBIOTEPHBIX IMTPOTPaMM — ITO3BOJISIET () PEKTUBHO JTOTIO-
HUTB MPOIIECC 00yUEHHUS SA3bIKY Ha BCEX YPOBHSIX.

— HMHTepHeT-TEeXHOJOTrnH — IPEIOCTABIISAIOT IUPOKHUE BO3MOKHOCTH IS IOMCKa HHpOpMa-
11U, pa3pabOTKU HAYYHBIX MPOEKTOB, BEJCHUS HAYYHBIX HCCIICIOBAHUN.

— TexHosorust ”HAUBUAYATU3AINN O0YUYEHUS — IOMOTAET PEaTu30BbIBATH JIMYHOCTHO-OPH-
€HTUPOBAHHBII MOJIX0/l, YIUTHIBAS MHAUBHUIYaIbHbIE OCOOEHHOCTH U MOTPEOHOCTH YUAIIHXCS.

— IIpoekTHast TEXHOJOTHS — OPUEHTHUPOBAHA HA MOJEIMPOBAHUE COLUATIBHOTO B3aUMOICH-
CTBUSI yUaITUXCS C LIEJIbIO PEIICHUS 3aa4u, KOTOpas ONPeAeIaeTCs B paMKax MpoecCHOHAIbHON
MOJATOTOBKHU, BBIJIEJISS TY WIM UHYIO IPEAMETHYIO 00IaCTh.

— Texnonorust 0Oy4eHHs B COTPYJHUUYECTBE — PEATH3YET HICI0 B3aUMHOTO 00y4YeHUs, OCY-
HIECTBIISIST KaK MHIMBUAYAIbHYIO, TaK U KOJUIEKTUBHYIO OTBETCTBEHHOCTH 32 PEIICHHUE yU4eOHBIX
3a1ad4.

— HrpoBas TeXHOJOTHS — MO3BOJISIET Pa3BUBATh HABBIKM PACCMOTPEHUS pPsiia BO3MOKHBIX
Croco00B pelieHus MpooieM, aKTUBU3UPYS MBITIUICHHE CTYIEHTOB M PACKPBIBask TMYHOCTHBIN TO-
TEHIMAJ KKJI0r0 YJalerocs.

— TexHomorus pa3BUTHs KPUTUUECKOTO MBIIIJIEHUS — CTOCOOCTBYET (DOPMUPOBAHUIO PA3HO-
CTOPOHHEW JTUMYHOCTHU, CIIOCOOHOW KPUTUUYECKH OTHOCUTHCSA K MHGOpMAIMU, YMEHHIO OTOMpAaTh
WH(OPMAILINIO JUIS PEIICHUS TOCTaBIEHHOM 3a/1a4H.

— KowmmiiekcHoe ucmonap30BaHne B y4eOHOM MPOIECCe BCEX BBINICHA3BAHHBIX TEXHOJIOTUN
CTUMYJIMPYIOT JINYHOCTHYIO, MHTEIJIEKTYAJIbHYIO aKTUBHOCTh, PA3BUBAIOT IMO3HABATEIBHBIE MTPO-
IIECCHI, CITOCOOCTBYIOT ()OPMUPOBAHUIO KOMIETEHIIMIA, KOTOPBIMHU JOJKEH 00iagaTh Oyaymiuit
CHCITHAIIHCT.

OcHOBHBIE BUIbI HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA BKIIIOYAOT B Ce0sI:

— paboTa B MaJbIX Tpynmnax (KOMaH/Ie) - COBMECTHAsI JeATEIbHOCTh CTYICHTOB B TPYIIIE MO/
PYKOBOJICTBOM JIHI€pa, HalpaBJIeHHAs Ha pEIIeHUE 00IIeH 3a/1a4u MyTEM TBOPUYECKOTO CIIOKEHUS
pe3yNbTaTOB MHAUBHUAYAIbHON Pa0OTHI YWIEHOB KOMAaH/IbI C JIeIEHUEM MTOJTHOMOYHI U OTBETCTBEH-
HOCTH;

— TPOEKTHas TEXHOJOTHS - HHANBUAyalbHAS WM KOJUIEKTUBHAS ACSITELHOCTh 1O 0TOODY,
pacrpeeNIEHUI0 U CUCTeMaTU3allid MaTepraia 1o ONpeAeIeHHON TeMe, B pe3yJIbTaTe KOTOPOM
COCTaBIISIETCS MTPOEKT;

—  aHaJu3 KOHKPETHBIX CUTYyaIUH - aHAIN3 PEeaTbHBIX MTPOOJIEMHBIX CUTYAIIHi, UMEBIIIUX Me-
CTO B COOTBETCTBYIOIIEH 00J1aCTH MPOQPECCHOHATBHON ACSITEIHPHOCTH, U TIOUCK BapHAHTOB JIy4-
LIUX PELICHUN;

—  pa3BUTHE KPUTHYECKOTO MBIIICHUS — 00pa3oBaTe/IbHAs IeITCIbHOCTh, HAIIPABJICHHAS HA
Pa3BUTHE Y CTYACHTOB Pa3yMHOTO, pe(pJIEeKCUBHOTO MBIIIJICHUS, CIIOCOOHOTO BBIBUHYTH HOBBIC
WJIEU U YBUJIETh HOBBIE BO3MOXHOCTH.
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[Tonxom pa3dbopa KOHKPETHBIX 3a/1a4 M CUTYAlUi ITUPOKO MCIIOIB3yeTCs KaK Mperno/iaBaTe-
JIeM, TaK U CTY/ICHTaMH BO BpeMsI JICKIIHIA, JJAOOPATOPHBIX 3aHATUH U aHATN3a PE3yIbTaTOB CaMo-
CTOSATEIBHOU PabOTHL. DTO OOYCIIOBICHO TE€M, YTO MPH UCCIICOBAHUH U PEIICHUU KaXKJI0M KOH-
KPETHOM 3aJ]aui UMEeeTCs, KaK MPaBUIIO, HECKOJIBKO METOJIOB, a 3TO TpedyeT pa3dopa U OlEeHKU
I[EJI0M COBOKYITHOCTH KOHKPETHBIX CUTYyaIIUH.

Tembl, 3aaHusi U BOIPOCH JUISI CAMOCTOSITENILHOW pabOThl MPHU3BaHBl CHOPMUPOBATH
HABBIKU MTOWCKA WHPOPMAITUHU, YMEHHUSI CAMOCTOSITEIHHO PACIIUPATh U YIIIYOJISITh 3HAHUS, TIOITY-
YCHHBIC B XOJI€ JICKIIMOHHBIX U MPAKTHUYECKUX 3aHATHIM.

[Toxxox pa3bopa KOHKPETHBIX CUTYAIIUN TUPOKO UCIIONIB3YETCS KaK MPerogaBaTesieM, Tak
U CTYJICHTaMU TIPU TIPOBEIICHUH aHAIIN3a PE3yJIbTATOB CAMOCTOSTEIILHOW PaOOTHI.

Jljis M1l ¢ OTpaHUYCHHBIMU BO3MOXKHOCTSIMHU 3J0POBbSI MIPEIyCMOTPEHA OpraHU3aIHs
KOHCYJIbTAIIMiA C HCIIOJIb30BAaHHEM DJICKTPOHHOH ITOYTHI.

Jis 11 ¢ HapYIICHUSIMH 3PEHUS:

— B [1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIJist U1 ¢ HApYIIECHHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jlnst AuIl ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MIPEIYCMOTPEHA OpraHHU3alus
KOHCYJIbTAIIMH C UCTIOJIb30BAHUEM JICKTPOHHOH TTOYTEHI.

JlaHHBI TIEpeYeHbh MOXKET OBITh KOHKPETH3HUPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAFOIIUXCA.

4. OueHOYHbIE U METOAUYECKHE MATEPHAJIbI
41 OHeHO‘{HLIe Cpe)]CTBa OJIsA Telcymero KOHTpO.]'Iﬂ yCHeBaeMOCTI/I % l'lpOMe)KyTO‘l-
HOH aTTecTalHuHU

O1ieHOUHBIE CpeICTBA MPEAHA3HAYEHBI [l KOHTPOJISI U OLIEHKH 00pa30oBaTelbHbIX JOCTH-
KEHUI 00yJaronxcs, OCBOUBIINX MporpamMmy yueOHOM nucuuIuinHebl « BBeneHue B crennanb-
HOCTB>.

OneHouyHbIE CpPeCTBa BKIIOYAET KOHTPOJIbHBIE MaTepuaibl Ul MPOBEACHUS TeKylIero
KOHTPOJIsl B JOpME TECTOBBIX 3a/1aHUIl, KEHCOB U MPOMEKYTOYHOM aTTecTauum B popmMe BO-
IIPOCOB U 3a/IaHHUM K 3a4eTy.

OneHouHble cpeAcTBa AJIs MHBAJINJOB U JIMI] C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMHU 310PO-

Bbsl BBIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEH.

— IpY He0OXOMMOCTH UHBAIMIAM H JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
MPEIOCTABIISAETCS JOMOIHUTENBHOE BPEeMs JUIsl TOATOTOBKHM OTBETA Ha 3a4eTe;

— IIpU MPOBEJICHUH TPOLEIYPHI OLICHUBAHUS PE3yIbTATOB 00YyUEHHsI MHBAJIUIOB U JIUIL C
OTpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAUBUIYAIbHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YyYaIOIIUXCsl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIMJOB MIpOIlelypa OLIEHUBAHUS PE3yIbTaTOB OOYyUYEHHS MO JAUCLUILIMHE MOXET HpPOBO-
JTUTHCS] B HECKOJIBKO 3TaIlOB.

[Iponetypa olieHUBaHMS pe3yabTaTOB 00yUEHHS MHBAJIUIOB U JIUII C OTPAHUYEHHBIMU BO3-
MO>KHOCTSIMH 3JIOPOBBS 110 TUCIUILIMHE (MOYIIIO) MPeayCcCMaTpUBAET MpeocTaBieHne nHpopma-
uH B hopMax, alanTHPOBAHHBIX K OTPAaHUUYEHHSIM UX 3/I0POBbsI U BOCIIPUATHUS HH(POPMAIUH:

Jlist Iu1 ¢ HapyIIEHUSIMU 3pEHMSL:

— B [1€4aTHON (hopMe YBEIMYEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOT O JOKYMEHTA.
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JIyist i1 ¢ HapyIIEeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (pOpMe AIIEKTPOHHOTO JIOKYMEHTA.
JIst UL ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO amIapara:

— B mieyaTHoM hopme,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.
JlaHHBI TIepeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00y-
YarOIIMUXCA.

CTpyKTypa OlEeHOYHBIX CPEICTB AJIS TEKYIIeil U MPOMeKYTOYHOH aTTecTaluu

Kon n HanmeHoBaHuE HH- HanMmeHOBaHME OLIEHOYHOTO CPEICTBA
Ne HKATOpA PesynbraTer 00ydeHus T P —
n/m P (B cootBeTcTBHH ¢ 1. 1.5) Texymuii KOHTPOJIb p YT
(B cootBercTBHH C 1I. 1.5) cTanust
3HaeT: OCHOBHBIE  ATaIlbl
ucropuu paszsurus UM u
FEHEPaTUBHBIX MOJEIEH;
kimoueBble Tpenas! (LLM
MYJIBTUMO aJP;LHHOCTIE " | Tecter mo mctopun u Bomnpocs! k 3auéty Nel
R};AG Ei:ll“eHTHHe ’ cH- Tpennam MH; uckyccnn 10 P 15—17'N0}4/11;45
-~ «Kakoit MM momxomur ! ) T
LC-8.1 — IlozummoHnpyeT | CTeMbI); Oa30BBIC HAIPaB- 15 309K KeHC-ana- (MUII); mpakTHdeckoe
0 - NU. Ymeet: dop- A AT, 3amanne Ne2 (cpaBHe-
COOCTBEHHYIO 3a/1ady B 3a- | JICHHS . thop- | et 13 20 BOMDOCOR hit ° p
1 it 00 - ’ P b dexTHBHOCTH
JAHHOHM 00J1acTH 3HAHUS C | MYJHpPOBATh 3aJady, COOT (Nel,2,9,15); scKycens HHE 9
TOYKH 3pEHUS TPEH/IOB CO- | HOCHUTH C HAINPaBICHUSIMU B mabmoHoB); Ne21  (re-
mo keticam MUIT (MVP,
BpemenHoro N WUN, yka3biBaTh akTyalb- Hepamust C# ckpurira),
HbIE TexHojoruu. Bia RL-arent); anamis 5¢- Ne23 (pynkums
cor: anammsom  rpengos | PEKTABHOCTH U B Urpo- |0 bI) g
Aeet: TheHa BOM IIPOTOTUIIMPOBAHUU pan
Jutst BeIOopa MU -pemenus,
KPUTUYECKOU OLICHKOM
NPUMEHUMOCTH  TeHepa-
TUBHBIX MOJIEJIECH.
Bompocsr  k  3auéry
3HaeT: KOHLEMIUIO Nell-13, 18; npaxtu-
JlabopaTopHbIe  pabOTHI
npomITa, ©0a3oBble mIa0- N yeckue 3amaHua  Nel
nonsl (zero-shot, few-shot Ne3, 4; oraéret mo mab- (aBTOKOMMEHTHPOBA
chain-of though'E ' | momam;  MHM-TECT  Ha Hue), Ned (reHP; anys
role-based) c, KT SHAHHE WAGJIOHOB; J1aGo- emai,l) J_\IGS (LLl\ﬁ JUTSt
LLM-5.1 - MHcmoms3yer DOMIITA S;MCGT'ngCT;py paropHass pabora NelO P ythor;) _Nog (cuena
2| Oasosrie ma0noHE! HETL npoMnT 1o mabomy, | (VLALL) — reHEpamua ur- | L L eoro gccn
MPOMIITOB az[anTIf OBaTh MOA I eg’ POBBIX CCCTOB M Cipurl- [c)TeHTa)' Ne21 (C#
METH I(I)) obnacTb Bpna P TECT 1 ek I/IHT)’ N_022 (cuctem
}IeeT’yHaBbIKOM i} O.CKTI/I (Ne3.4,10,13,18);  mpax- lefﬁ i} ’OM;'IT JUIST TEK
OBa'HI/IS{ I OMHTEB g | THEYM T COCTABICHMIO | . ) ]I\)1'024 (renepanmys
p P A npomnToB 1t Unity yp), e pa
MPUKJIAIHBIX 337124, ONMCaHUs W TPOMIITa
JUTSL U300PAXKCHIS)
3HaeT: mapaMeTpsl reHepa-
uu (temperature, top- ..
Ir;ax t(oker?s) TH’HHngfe’ JlabopaTtopHass  pabora | Bompocer k  3auéry
OLHOKH B 11 ’OMHTaX . Ne7 (A/B-tectupoBanme, | Nel4, 19; mnpakrtuue-
XOTBl K AI/)B TeCTH’ oBa aHanmu3 omuOoK); OTYETHl | ckue 3amanus Ne6 (Te-
Hiro. Vaeer: mMeHﬂfb MO OTJajaKe; TaOJHIBI | CTHPOBaHHE MapaMeT-
’ ’ CpaBHEHWSI; TabopaTop- poB), Nel4 (cpaBHeHme
LLM5.6— A napaMeTpbl, aHaIU3UpPO- 1 1
3 5. HaJIM3UpPyeT Hast pabora NelO (or- | mByx mpommToB), Nel7
A OTIAKUBACT IT BaTh PEaKIHI0 MOJEIH, ) . No23
POMIITHI JanKa MpOMNOTOB IS Te- | (Uek-mucT); No
NPOBOIHTH CPaBHEHAC, Hepaluuu urpoBoro | (GyHKuMS Harpagbl —
BBISIBJISATH MPUYNHBI HEXe-
HATEIEHOLO HoBeIIe Ko/1a); TECT | OTNIaJIKa  TapamMeTpoB
) e (Ne5,6,11,16); aHanmu3 | oOydeHus), Ne25 (maid-
Hus. Brageer: Mmetonukoi . o
. raJullolMHAIMI TpU Te- | TUIaiH HHTErpanuu
UTEPaTUBHOM OTIAIKH, J10- .
HEPALKU CKPUIITOB LLM B Unity)
KyMEHTHPOBAHUEM 3KCIIe-
PHMEHTOB.
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SS-2.1- A dexTuBHO
KOMMYHHMIMPYET C y4acT-
HUKaMU TPOEKTHOH KO-
MaHJbl B KOHTEKCTE TI'H-
OpunHoOit koMmaHabl «Ye-
noBexk+UN»

3HaeT: poI B KOMaHJE
NU-npoexta, TPUHIUIIBI
TIOCTAaHOBKH 33124 JISI JTFO-
nen " HNH-arenTOB,
Definition  of  Done
(DoD). Ymeert: dpopmyu-
pOBATh 3a/1a4H IJIS YWICHOB
komannbsl U M -cepBucos,
(uKcHpoBaTh JOTOBOPEH-
HOCTH M KPUTCPUHM Kaue-
CTBa, y4acTBOBaTb B 00-
cyxnenuu. Bna-

JIeeT: HaBBIKAMHU PaOOTHI B
ruOpHUIHON KOMaHIIE, CIo-
coOHOCTRIO  (popMymHpO-
BaTh 3ampocsl k U1 u Gpuk-
cuposats DoD.

Ponesas wurpa (;mabopa-
TopHast pabora  Ne5);
TpymIoBoe 00CyXIeHHUE
KpPHUTEPHEB Ka4ecTBa;
¢dukcanms DoD B
MUHH-TIPOEKTaX; Tabopa-
TopHast pabora NelO (pa-
00Ta B KOMaHJe HaJ WI-
POBBIM IPOTOTHUIIOM, pac-
npeseeHne 3amaq
Mexay moaemu u UN);
JICKycCUsl TI0  Keiicam
MMUII (poms Al-portotu-
MUPOBIINKA, KPHUTEPHH
IPUEMKH acCceTOB)

Bompocer  k  3auéry
Ne20-25;  nmpakrtuue-
ckre 3aganus Ne3 (KoH-
CTPYKTODp pe3tome), Ne9
(mpoMniT mns TeHepa-
mun SQL), Nel8 (ana-
a3 mabiaoHoB); Ne22
(cucTeMHBIH  TIPOMIIT
UL 0TOOpa TEKCTYp),
No25 (omucanue maii-
miailHa ¢ yKa3aHueM
poneii u DoD)

TunoBblie KOHTPOJIbHBIE 3aIaHUA WJINX UHBIC MaTEPHUAJIbI, He06XOI[I/IMl>Ie AJId OHCHKH

3HAHM, YMEHHM i, HABBIKOB M (WJIH) ONBITA JeSAITEJIbHOCTH, XapaKTePU3yOIIMX 3TAnbl (op-
MHUPOBAaHMSI KOMIIETEHI[UI1 B Npollecce 0CBOEHHSI 00Pa30BaTeJbHOI NPOrpaMMbl

HpnMep TECTAa AJIA MPOBEACHHUSA TEKYIEIr0 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 6onpIIMX A3BIKOBBIX Mojenei (2020-¢)
e D) Ilepas 3uma MU (1974-1980)
IIpaBuabueblii oTBet: C

Bonpoc 2

Y10 13 nepevncIeHHOro ABJsieTcs NpUuMepoM Tpenaa cospemennoro MU, cornacuo

paboueii nporpamme?

e A) Mcnonb30oBaHue MarHUTHBIX JICHT JUI XpaHEHUs JaHHBIX
o B) MynpTumonanbHOCTh (OJHOBpEMEHHAs paboTa C TEKCTOM, H300paKeHUAMU,

ayJinio)

e C) INonHas 3aMeHa MPOrPaMMHCTOB HEUPOCETAMHU
e D) Ortka3 oT HEHPOHHBIX CETEN B MOJIb3Y 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 32/1a4HU Nepe] OCHOBHBIM 3aNpocoM?

IIpaBuibHbIi oTBeT: B

Bonpoc 4

Kaxkas 3agaua HE oTHOCHTCH K THIMYHOMY MCIOJIb30BAHMIO reHepaTuBHOro UN

npu co3xanuu MVP urposoro npoaykra (no keiicy CarX)?
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A) I'enepanus C# ckpunra yrpaBieHHs] aBTOMOOUIIEM

B) Co3nanue TekcTyp 1opoxHOTo MOoKphITHs uepe3 YandexART
C) Kommusinimst GunapHOTro Koaa Asrkka Unity

D) I'enepanus onucanuii TpEX POHOBBIX TPEKOB

IIpaBuiabnbli oTBet: C

Bompoc 5
ITapameTp temperature B redepaTUBHBIX MOJIeJIsIX OTBeYaeT 3a:

A) IinHy BBIXOJTHOTO TEKCTA

B) Crenens cirydaitHOCTH / KpeaTUBHOCTH OTBETA
C) KonnuecTBo OBTOPSIOLIMXCS CJIOB

D) SI3wik oTBeTa

IIpaBuiabHbIi oTBeT: B

Bonpoc 6

B xone oriaaku mpomnra Ajs reHepauun C# ckpunra B Unity Bbl 3amMeTHJIN, YTO
CKPHUINT He KOMITMJIUPYeETCS U3-3a CHHTAaKCH4YecKuX omuook. Kakoe neiictBue momoxker uc-
NPABUTh CATYaAUMI0?

A) YBennuuth max_tokens
B) lo6aBuTts B mpomnt pa3y «Hanuimm koppektnbiit C# ko ans Unity» u mpumep

IMPaBUJIbHOI'O CUHTAKCHCa

C) Ymensmuts top_p 1o 0.1
D) Iepexitounts monens ¢ GPT-4 na GPT-3.5

IIpaBuabHBII oTBeT: B

Bompoc 7
Yro o3nauaer Definition of Done (DoD) npu nocranosBke 3agauu UM-arenty B ru-
OpuaHoil KoMaHe?

A) MakcumasibHOE KOJIMYECTBO TOKEHOB B OTBETE

B) Uétko copmynupoBaHHbIE KPUTEPUN KAueCTBa U 3aBEPIIEHHOCTH pe3yibTara
C) Cpok, K KOTOpOMY 3aj/1aua J0JKHA ObITh BBHITIOJIHEHA

D) Nms arenTa B cucteme

IIpaBuiabHbIi oTBeT: B

Bomnpoc 8
Kakas posib B komaHae pa3padoTku urp ¢ ucnoJsb3oanuem UU orBeuyaer 3a
HACTPOIiKY MalJiaiiHA reHepanuy KOHTEeHTA 1 cO0pKy nporoTruna B Unity?

A) Game Designer

B) Al Prototyper (urxenep-nporoTunupoBmuk 1)
C) 2D Artist

D) QA Engineer

IIpaBuibHbIi oTBeT: B

Bonpoc 9
Yrto Takoe MVP (Minimum Viable Product) B koHTekcTe pa3padoTku UIphI € NO-
MOIIbI0 reHepatuBHoro UN?

A) ®OuHanpHas BEpCUS UTPHI CO BCEMHU YPOBHSIMHU
B) MunumanbHo paboTaronuii MpoayKT, KOTOPBIA MOXHO MOKa3aTh (OKyC-TpyIIe

JUJIS1 IPOBEPKU KOHIIETIUN

C) TexHnueckas JOKyMEHTALMS 110 ABHKKY
D) MapkeTHHTOBBIH IIJIaH pesin3a

IIpaBuiabHbIi oTBeT: B

19



TOM

AJIsA S

Bonpoc 10

Chain-of-thought prompting — 3to:

e A) OOydeHue MOJIeH Ha [ENOYKe MOCIe0BATEIbHBIX IPUMEPOB

o B) I[IpoMmnT, moOyxparomuii MOk OKA3aTh IMOIIATOBBIE PACCYKICHUS TIEPE]] OTBE-

e () 3amMeHa cJ0B B 3a1poCce CUHOHUMaMU
e D) lcnonb30BaHue CUCTEMHOTO COOOIEHUS I 3aJaHUs POJIU
IIpaBuiabHbIi oTBeT: B

Bonpoc 11

Kaxkoe saBienune LLM Ha3biBaerca «rajuironusHamnuein» (hallucination)?

A) Otka3 Mojienid OTBEYaTh Ha BOIIPOC

B) 'enepanust Mo/eibI0 MPABIONOA00HBIX, HO (PAKTHYECKU HEBEPHBIX YTBEPIKACHHIA
C) IloBTOpEHME OAHOTO U TOT'O K€ CJI0BA HECKOJIBKO pa3

D) OtBet Ha s13bIKe, OTJIMYHOM OT SI3bIKa 3arpoca

IIpaBuiabHbIi oTBeT: B

Bonpoc 12
IIpu 0o0yyennu RL-arenta B Unity ML-Agents ¢pynkuus Harpaasl (reward) CJIysKuT

e A)I'eHepanuu TEKCTYyp 10pOTH

e B) Ouenku kadecTBa CreHEpUPOBAHHOTO KOja

e () VYka3zaHus areHTy, Kakue ACHCTBUS SBIISIOTCS MMOJIE3HBIMU WM BPEAHBIMU
e D) 3aganus MakCUMaJIbHOW JUTMHBI STTHA30/1a

IIpaBuibHblii oTBet: C

Bomnpoc 13
Kaxkoii uncTpymenT, ynomsanytsiii B keiicax MUII, no3Boasier renepupoBath C#

CKpHUITHI BHYTPH peaakTopa Unity Ha ocHOBe mpoMnToB?

A) Copilot

B) Unity Al Assistant
C) Midjourney

D) Whisper
IIpaBuiabHbIi oTBeT: B

Bonpoc 14
IIpu paspadorke MVP ronounoii apkaabi ¢ nomomnbio MU, kakoit KOMIIOHEHT, CKO-

pee Bcero, NpuAETCA MUCATH BPYYHYI0, 4 HE TeHEPUPOBaTh?

A) ba3oByto pU3UKYy CTOJKHOBEHHUH (CII0KHasA, TpeOyOIas TOYHON HACTPOMKH)
B) Tekctypsl acdanbra

C) PexsiaMHBIi TEKCT AJ1s1 TPE3EHTALUU

e D) Onucanue 3ByKOBOTO COMPOBOXKACHUS

IIpaBuibHbIi oTBeT: A

Bonpoc 15
Yro u3 nepeuunciaenoro HE siBiisiercss 6a30BbIM HanpaBJIeHHEM HCKYCCTBEHHOI'0

HHTe/IeKTa corjaacHo PIT?

e A)NLP (0OpaboTka ecTeCTBEHHOTO SI3bIKa)
o B) KomnsrorepHoe 3peHue

e () KBaHTOBBIC BEIYHCIICHUS

e D) AHanu3 gaHHBIX
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IIpaBuiabHblii oTBet: C

Bonpoc 16 — MHOKeCTBEeHHBbI BBIOOP

Kaxkue napamMeTpbl reHepanuy MOKHO HACTPpauBaTh npu BbizoBe LLM uepe3 API
AJIs1 ynpaBjieHus XxapakTrepom orBeta? (BbiOepure Tpu BepHbIX)

e A) temperature

o B)font size

e C)top p

o D) max_tokens

e E) background_color

IIpaBuibuble oTBeTHI: A, C, D

Bonpoc 17 — MHOKeCTBeHHBII BBIOOP

Kakue 13 nepe4ncieHHbIX 32124 MOT'YT OBITH pPellieHbI C IOMOIIbIO TeHEPATUBHOI0
WM npu co3nannu urposoro npororumna (no keiicy CarX)? (Boibepure Bce BepHbIe)

e A) I'eneparust TpEXMEpHOU CeTKH ca0xHOro nepconaxa (high-poly)

e B) I'eHepanus TEKCTOBBIX ONMMCAHUMN JJISI BHYTPUUTPOBBIX COOBITHIA

o C)TI'enepauus C# ckpuntoB ans ynpasienus U -nporuBHuka

e D) Coznanne ¢hoHOBOW My3bIKH B CTHIIE APUQT Yepe3 OMHUCAHHUE IS ayAHO-MOJCITH

e E) Komnunsimus c6opku Unity mog Android

IIpaBuabuble oTBeTHI: B, C, D

Bonpoc 18 — MHOKecTBeHHBII BBHIOOP

Kakue THIIBI IPOMIITOB peKOMEHAYeTCSl HCI0/Ib30BaTh /1Jisl TeHepallMi UTPOBOIo
C# cxkpunra B Unity? (BoiOepure 1Ba)

e A) IIpomnr ¢ ponsto («Ts1 — apxurekrop kona B Unity»)

o B) IIpoMmnT 6e3 yka3aHus s3blKa IPOrpaMMHUPOBAHUS

e C) I[IpomnT ¢ nmpumepom (few-shot) oxxugaemoro koaa

o D) IIpomnr, conepsxamiuii ToibKko Borpoc «Kak ynpaBisTh MallinHOM?» 0€3 T0MOoIHU-
TEJIbHBIX YKa3aHUH

IIpaBuibnbie oTBeTHI: A, C

Bonpoc 19 (CooTBercTBHE)
YcraHoBUTE COOTBETCTBHE MEKAY HHCTPYMEHTOM / METOAOM H €ro Ha3HAYeHUeM B
paMKax IMCUMILINHBI (B ToM 4yucie keiicoB MUII). Hanumure napel 0ykBa-undpa.

WHCcTpyMeHT / MeTox Ha3nauenue
1. Unity Al Assistant A. T'erepanus n300pakeHHH 1O TEKCTOBOMY OMTUCAHUIO
2. Chain-of-thought B. [Toncka3ka MoieiH MOMIArOBO PacCykAaTh Mepel OTBETOM
3. YandexART C. I'enepanust C# CKpunTOB BHYTPU UTPOBOTO JIBHKKA
4. Hugging Face Spaces D. Inardopma a1 JEMOHCTpAIMK U 3aIlycka Mojenei 6e3 ycTa-
HOBKH
IIpaBuIbHBIEC OTBETHI:
1-C
2-B
3-A
4-D

Bonpoc 20 (Kpatkuii oTBer)

Onumure (2-3 npeaiokeHus), kKakue Kpurepuu kadecrsa (DoD) Bbl 0b1 ycTaHo-
BIWJIN 1A 3212494 «CreHepupoBaTh NPOMIT JIsI MOJYYEeHHS TEKCTYPBbI I0POKHOIO0 MOKPHI-
THS B CTIJIE KHOYHOM ropol ¢ MOKPBIM achajabTom» yepe3 1upPy3nOHHYI0 MOIEIb).

IIpumep NpaBUIBHOTO 0TBETA (HO BO3MOKHBI BADHALIMH):
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DoD esxnouaem: 1) mexcmypa umeem paspeuterue He menee 1024 x1024; 2) suzyanvHo
coomeemcmayem Cmulo «HOYHOU 20p00, MOKPbLL Achanbmy (Hanuyue ompaxicenuti, méniozo
oceeweHus); 3) omcymcmeyrom suoumsle apmegakmel cenepayu (HapyuleHHas 2eomMempusl,
namua); 4) npomnm 60CnPoU3800UM U 0AEM CXOOHBLU Pe3YIbmam npu NOSMOPHOM 3aNYCKe C
mem dice seed.

Taﬁ.lmua COOTBECTCTBUA BOIIPOCOB HHAUKATOpaM

No Bompoca Nuaukarop
1 LC-8.1
2 LC-8.1
3 LLM-5.1
4 LLM-5.1 + MUIT
5 LLM-5.6
6 LLM-5.6 + MUII
7 SS-2.1
8 SS-2.1 + MUII
9 LC-8.1 + MUII
10 LLM-5.1
11 LLM-5.6
12 LC-8.1 + MUII
13 LLM-5.1 + MUII
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 + MUIT

Ilpakmuueckue Keiicbl no memamuxe 1a60pamopHwvix padom

JlabGoparopHasi padora Nel: Beenenne B reseparuBabiii U u LLM

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

3anava: Chopmynupyiite 5 pa3nuyHbIX IPOMITOB, KOTOPbIE MOTJIM ObI HCIIOJIL30BATh MEP-
BOKYPCHHUKH JIJIsl TEHEPALIMHU CIIPABOK 110 OCHOBAM MPOTrPaAMMHUPOBAHMS, MATEMAaTUKE U BEKTOPHOM
anredpe.

YTo HY)KHO C/IeTaTh:

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

OueHUTh peeBaHTHOCTH U MOJIHOTY OTBETOB;

CraenaTb BBIBOJIBI O BIMSIHUU (POPMYITHPOBKH IIPOMIITA.

Hucrpymentsr: ChatGPT, DeepSeek, Perplexity, Grok, Llama, GigaChat, YandexGPT,
Qwen, Claude, Gemini, Manus (markdown-otuét), MS Word unu Jupyter
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JlaGoparopHasi padora Ne2: ApXuTeKTYpPbl FreHepaTUBHBIX MojeJiei
Keiic: «BpIOop Moaesin 1Jisl cO31aHUsI 00Pa30BaTeILHOI0 ACCHCTEHTA
3amaua: CpaBuutb apxutektypsl GPT-2, GPT-3.5, GPT-4, DeepSeek, Perplexity, Grok u

BERT c Touku 3peHHs IPUMEHUMOCTH IS TeHEPALUU YIeOHBIX MAaTEPHAIIOB.

UTo HYXHO CeNnaTh:

Wzyuuts noxymentanuto Hugging Face;

[ToaxmrounTts Moaenu uepe3 uatepdeiic i API,
[IpoBecTu reHepanuio o 0OHOMY U TOMY K€ CLIEHapHIo;
CpaBHUTH pe3y/ibTaThl 0 KAYECTBY U CKOPOCTH.
HuctpymenTtsi: Hugging Face, OpenAl Playground, Jupyter

JlaGopaTopHas padora Ne3: [IpyHIUIIBI IPOMIT-UHKUHUPUHTA
Keiic: «OTBeT B cTHJIE NIpenogaBaTeas»
3amaua: Pa3zpaborarh cepuio MPOMIITOB, HAIICJICHHBIX Ha TEHEPALUI0 OTBETOB B Pa3HbBIX

cTIX (oULMaTbHBIN, TPYKEINOOHBIHN, KpaTKUA).

UYTo HYXHO caenars:

CpaBHUTB pe3yabTaT reHEepaLuy MIPU HCIIOJIb30BAaHUU Pa3HBIX System prompt’oB;
BI)IIIGJII/ITI) KIIIOYEBBIC (1)p33I>I, BIUAOIMINEC Ha CTUJIb,

[ToAroToBUTH CPAaBHUTEIBHBIN aHAIN3.

Wuctpymentsl: OpenAl Playground, DeepSeek, ChatGPT, Perplexity, Grok tabmmua

Excel wim Jupyter

JlaGopaTopHas padora Ne4: II1a0Ji0HBI M CTpaTerum NpoMITOB
Keiic: «['enepauusi oTBeTa HA BONPOC M0 MATEMATHYECKOMY aHAJTU3Y)»
3amgaya: Pemuth 3amady Ha onpeAeaéHHbIN nHTErpan yepes zero-shot, few-shot u chain-

of-thought prompting.

UTO HYXHO caenaTh:

Hamucarts mo 3 mpomrnita asis ogHOM 3a1a4u;

[IpoBecTu renepanuio;

CpaBHHTH X0/ pacCyKJI€HUN MOJIEIH.

Nucrpymentsr: ChatGPT, DeepSeek, Perplexity, Grok, Llama, GigaChat, YandexGPT,

Qwen, Claude, Gemini, Manus, Google Docs (otuét), Jupyter

JlabopaTopHas padora Ne5: Coznanne naiiniiaiitnos B3anmopeiicteus ¢ U
Keiic: «MuHHI-cepBUC 10 TeHEPALHH TEKCTOB)
3anava: PeanuzoBathk BeO-uHTEp(QEIC, KOTOPHII OTHPABIIsSET TEKCTOBBIN 3aIIPOC K MOJIENH

" BBIBOJUT PC3YJIbTAT.

TaM.

HUE);

UYTo HYXHO caenaTh:

Hacrpouts FastAPI sunnounr;

OpranuzoBath oTIpaBKy 3anpoca k OpenAl API;
ITpoTectupoBaTh OTBETHI MOjENH Yepe3 curl/Postman.
HucrpymenTsr: Python, FastAPI, OpenAl API, curl/Postman

JlabGoparopHasi padora Ne6: UuTerpauusi npoMnToB B OU3HeC-KeHChI
Keiic: «I'eneparop email n1s1 oTesna npogasxk»
3anava: Pa3paboraTh cepuio MPOMIITOB, aBTOMATU3UPYIOIINX MOJITOTOBKY MUCEM KIIMEH-

UYTo HYXHO caenarTs:

BriaenuThs THIOBBIE MIA0IOHBI TUCEM;
CocTaBuUTh MPOMNTHI MOJ pa3Hble CUTyaluu (MPUBETCTBUE, HAIIOMUHAHUE, MPEAJIONKe-
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IIpoBecTu TECTUPOBAHME HA PEICBAHTHOCTD.
Hucrpymentsi: ChatGPT, DeepSeek, Perplexity, Grok, Llama, GigaChat, YandexGPT,
Qwen, Claude, Gemini, Manus, Tabiuna Excel, Markdown-mokymeHT

JlabGopaTopHas padora Ne7: OTi1aaka, TeCTUPOBAHHE M METPUKH KayecTBa

Keiic: «IIpoMnThl AJ151 HOATOTOBKH K 3a4€TY)

3anaga: OueHuTh 3PPEKTUBHOCTH JBYX Pa3HBIX MPOMITOB, CO3MAMOIIUX OOBSICHCHHE
TEMBI 110 BEKTOPHOI1 anredpe.

UYTo HYXHO caenars:

CdopmupoBaTh Ba MPOMIITA;

OLEeHUTD pe3yNbTaT C TOYKU 3PEHUSI IOTHOTHI, TOUHOCTH, SICHOCTH;

Paccuntate BLEU niin ROUGE (¢ moMorisro 6u6iroTexn).

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

JlabopaTopHas padora Ne§: MyabTHMOAa/IbHBIE IPOMIITHI M HHTEP(eichI

Keiic: «O0610kKa 1719 OHJIAHH-KYpCca»

3anaua: CreHepupoBaTh U300paKEHUE U COMPOBOIUTENbHBIN TEKCT JUIs OHJIAaH-Kypca 1o
POrPaMMHUPOBAHUIO.

UTo HYXHO CAeNaTh:

Hammucates mpomnt uist Stable Diffusion (uepe3 web-untepdeiic);

Cdopmynuposats title u onucanue st CTpaHUIIBI Kypca;

[IpoBepuTh COOTBETCTBHE N300pAKEHUS U TEKCTA.

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

Jladoparopnasi padora Ne9: ITyecKkue aCNEeKThI U 3alIUTA OT TeHEPATUBHBIX PUCKOB

Keiic: «be3onacHblii y4eOHbIH 4aT-00T»

3anayva: [Ipoananu3upoBaTh NOBEIEHNE MOJIEIH MPU MTPOBOKALIMOHHBIX 3ampocax. Paspa-
60TaTh KOPPEKTHBIE (POPMYITUPOBKH, MUHUMHU3UPYIOIINE PUCKH.

UYTo HYXHO caenars:

ChopmynupoBaTh 5 CHOPHBIX/TIOTPAHUYHBIX 3aIIPOCOB;

O1eHHTD TTOBEACHHIE MOJICIIH;

[IperoxuTh MPOMIITH 17151 0€30MaCHON reHepaLuy.

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

JlabopaTopnasi pa6ora NelO: (MHUII) IIpuxkiaagHoe MCHOJIb30BAaHHE T'CHEPATUBHOIO
WU nas co3ganusi NPOTOTUIIA UTPOBOIO NMPOAYKTA

Keiic: (MHII). ITpororunuposanne MVP ronoyHoi apkaabl ¢ HCIOJIb30BAHUEM Ie-
HepaTuBHoro U

Konreker. Ctynusa CarX TECHNOLOGIES xouer ObICTpO MpOBEPUTH HOBYIO KOHIIETI-
U0 YIIMYHOW TOHOYHOW apKajbl C AJIEMEHTAMU TIOHUHTA. 3a/iada: 3a 2 Heleld co3AaTh MUHHU-
MaJbHO XH3HECTIOCOOHBIN mpoaykT (MVP), xoTopslii MOXKHO MOKa3zath (oKyc-rpymme. B ko-
MaH/ie HET XYAO0XKHUKOB U 3BYKOPEKHUCCEPOB — TOIBKO pa3pabOTUMKHU, BJIAJCIONINE TPOMIT-HH-
XUHUpUHTOoM U uHTerpanuei M. Pa3perieno ncnomab3oBarth 1r00ble reHEpaTUBHBIE MOJICNHN IS
CO3/IaHUSI acCeTOB U (PparMeHTOB KO/a.

Poab cryaenTa. Al-uHXeHep-IPOTOTUNMPOBIIUK, OTBEUYAIOIIMKA 3a HACTPOWKY Maid-
MJIaifHa TeHepaliu KOHTEeHTa U cOopKy mporoTuna B Unity.

3ananue (keiic).

1. Pa3zpabotaiiTe mpoMmThl 11 TeHepanuH: (a) TpEX (OHOBBIX TPEKOB (ApUdT, CTpUT-pEii-
CHHT, HOUYHOH ropox) yepe3 LLM (omucanue amst ayuo-mMozenu); (0) Habopa TeKCTyp TOPOKHOTO
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nOKpbITUS. U aBTO depe3 YandexART; (B) 6a30BbIX CKpUIITOB yIpaBiieHUs aBTomMoOmieMm u NN
MPOTUBHUKA Ha MpoMITe «co3aail C# CKpUNT JUIs CIEA0BaHUS MO TPACCE C MOBOPOTAMM.

2. Onumure apxutekTypy coopku MVP: kakue KkoMroHeHTsl renepupytorcst U, kakue
MULIYTCS BPYYHYIO.

3. Ilpeanoxxute KpUTEPUH OLIEHKU KauyecTBa CTeHEPUPOBAHHOTO KOHTEHTA (Harpumep, co-
OTBETCTBHE CTHIIIO, YACTOTA OLIMOOK B KOJIE).

4. HanummTe CUCTEMHBINA IPOMIIT JJISl areHTa, KOTOPBI MOMOTaeT OTOUPATh JIydllIne Ba-
puaHThl TEKCTYp U3 10 creHepupoBaHHBIX.

5. OueHuTe BpEMEHHBIE 3aTPAThl: CKOJBKO YEJIOBEKO-4aCOB CIKOHOMUJIO HUCII0JIb30BAHUE
WU 1o cpaBHEHUIO ¢ TPAAUITMOHHON Pa3pabOTKOM.

O:xupaeMblii pe3ysbTar:

e JopoxkHas kaprta co3nanus MVP ¢ ykazanuem used Al tools;

e TpUMEpPHl MPOMNTOB M CrEHEPUPOBAHHBIX PE3YNbTATOB (CKPUHIIOTHI, (PparMeHTHI
KOJ1a);

o ouenka 3¢dexruBaoctr (ROI) npumenenus MM B mpoToTHIIMPOBAaHUH.

Keiic: (MHUII). O0yuyenne RL-arenTa njs 3a1aum «I10rOHM JHuAepa» B (GU3MYECKOI
CUMYJISINMHT

Konreker. B urpe CarX Street UTpoku >kaayroTcsl Ha CIMILKOM IPEICKa3yeMbIX TPOTUB-
HUKOB. HyxeH amanTuBHbIN Al-conepHHK, KOTOpPBIH YUUTCS MpeciefoBaTh JIUJepa TOHKHU, HC-
MOJIB3Ysl pealibHYI0 (PU3KUKY aBTOMOOWIISI (MHEpLIUs, CLeTieHne ¢ joporoit). Komanaa yxe umeer
cumysAnnoHHyto cpeny Ha Unity ML-Agents. TpeOyercss 00yunTh arenrta, KOTOpbIi MOXET J10-
TOHSTH U YAEPKUBATHCS 32 I[EJIEBBIM aBTOMOOMIIEM Ha TPACCE ¢ TOBOPOTAMH, HE BBUIETAS.

Poab crynenra. ML-unxeHep, HacTpauBaroIuii cpeny, QyHKIUIO Harpa/ibl U HapaMeTphbl
o6yuenust PPO.

3ananue (keiic).

1. Onumure npocTpaHCTBO HaOmoAeHUN (observations) /Ui areHTa: Kakue mapaMeTpbl
(oTHOCHTENBHAS CKOPOCTb, YIOJ, PACCTOSIHUE, TEKYILask CKOPOCTh, TOKAa3aHU JATYMKOB KaCaHUS
JIOPOT'H ) HEOOXOIUMO TIepeIaBaTh.

2. Ilpeanoxute ¢pynkuuto Harpaasl (reward function) Ha KaXJI0M 1Iare, KOTopas MOOII-
pSAeT: COKpallleHHe TUCTAHIIUU 0 JIAepa, HAX0XKICHUE B 30HE «ciel B cieay (tailgating), mpo-
XOX/IeHHUEe KOHTPOJBHBIX TOUEK; U MTpadyeT: BEUIET C TPAcChl, CTOJIKHOBEHHE, CIUIIKOM 00Jb-
10€ OTCTaBaHUE.

3. Kakue peiictBus (discrete/continuous) AOJKHBI OBITH Y areHTa: ras/TopMo3/pyib?
OOGocnyiire.

4. OnumuTe KOHBeWep 00ydeHus: Kak COOMPaTh OMBIT, KAK 4YaCTO OOHOBJIATH MOJIUTHUKY,
Kak u30eraTh nepeoOyueHus Mol KOHKPETHYIO TPaccy.

5. Ilpeanoxxute METO/] OLIEHKM KauecTBa O0OYUEHHOTr0 areHTa (Harpumep, cpeHee Bpems
yaep KaHUsl TUAepa, KOJTUYECTBO OOTOHOB 3a 5 KPYTroB).

6. Hanummre nceBaoko i LukiIa cOopa JaHHBIX Ui O0Y4YeHUs ¢ MoJKpersieHrueM (agent
step — environment step — reward — buffer).

O:xupaemMblii pe3ysbTar:

o crnenudukanus cpensl 1 RL-napamerpos;

e Tpaduku o0yueHus (expected reward per episode);

e BHJICOJIEMOHCTpAIMS MOBEIEHUsI OOYYEHHOIo areHTa (OMHCaHHE TOro, YTO JOJHKHO
OBITH BUIHO);

e PEKOMEHJAIUU MO0 Pa3BEPTHIBAHUIO MOJIETH B paHTaliMe UTPHI.

O06a keiica MOTYT OBbITH BBIOpaHBI CTYJIEHTOM JUIS BBIOJHEHMS J1aOOpaTOpHON pabOThI
Nel0 (MUII) nin B kauecTBE OCHOBBI KYpCOBOTO TIpoeKTa (TeMbl 81, 82).

Ilpumep nabopamopnoit padomuot
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Jlabopamopnas paboma Ne3: [Ipunyunst npomMnm-uHICUHUPUHSA
Ha3panue: BiiusiHue mapaMeTpoB TeHEpalluy U CTPYKTYPhI MPOMIITA Ha PE3yJbTaT
[ens:

Hayunthcst mpoekTupoBath 3 PEeKTUBHBIC TPOMITHI M TOHUMATh BIUSHHUE ITApaMETPOB reHepa-
nuu Ha BeIxog LLM.

3agaun:
1. CpaBHHUTb I'€HEpALMIO TEKCTA IIPU UCIOIb30BAaHUM Pa3HbIX CTPYKTYp IIPOMIITa (BOIIPOC,
UHCTPYKLUS, POJIEBasi MOJENb).
2. HM3menuTth mapameTpsl reHepanuu (temperature, top p, max_tokens) u mpoaHanau3upo-
BaThb pe3yibTart.
3. CpaenaTh BBIBOJBI O IPUHIUIIAX TOYHOTO YIPABJIEHUS T€HEpaLUe.

Oxunaemple pe3yabTaThl:
- Ymenue GopMHPOBATH IPOMIITHI Pa3HBIX THUIIOB.
- lloHnmaHue KIIIOUYEBBIX TAPAMETPOB F'E€HEPALIVH.
- HaBblk aHanu3a BIUSHMS TapaMETPOB HA PE3YJIbTAT.

HucTpyMeHTH U OUOIHOTEKU:
- ChatGPT, DeepSeek, Perplexity, Grok, Llama, GigaChat, YandexGPT, Qwen, Claude,
Gemini, Manus / OpenAl Playground
- Python (onuunonansHo, uepe3 OpenAl API)
- Jupyter Notebook / Google Colab
Hcxonnsie nannsie: [Ipumepsr Tem: «OOBSCHH, UTO TaKOe MPOU3BOAHAN», «Hanmumm nucbMo
npenoaaBarentoy, «CocTaBb CIIMCOK PEKOMEH AU
Xox paboTshl:
1. BeiGepute 3 TeMbI (CM. BBIILIE).
2. JIns xaxzoit TeMbl chopmynupyiite rmo 3 mpomnTa:
- B Buzme Bompoca
- B Buge uncTpykiuu
- B Buze nuanora (posib: mpemnoiaBaTeb)
3. CreHepupyiiTe TEKCT IpH CIAEAYIOUINX MTapaMeTpax:
- Temmneparypa: 0.2, 0.7, 1.0
- Top_p:1.0,0.9
- Max tokens: 50, 100
4. Odopmute TabnuIly C pe3yabTaTaMu.
5. IIpoanamusupyiure:
- Kakue Tunsl npoMnTOB AaIOT HauOoJee TOUHBIN pe3yabTar?
- Kak Bauser reMneparypa Ha BApUaTUBHOCTb?

- Kak n3mensiercst cTiiib M JUIMHA PU U3MEHEHUH max_tokens?
IIpumep npomriTa:

Ter — InperonaraTeib 10 MaTeMaTHKe. ObBsacHU CTyOeHTy, 4YTO TakKoe IIpOoM3BOIHaA,
IIPOCTBEIM HA3BIKOM.

[Tpumep koxa (OMIIMOHAIBHO):

import openai
openai.api key = 'your-key'
response = openai.ChatCompletion.create (
model="gpt-3.5-turbo",
messages=[{"role": "user", "content": "OOwbsacHM, UTO Takoe INpousBomHasa"}],
temperature=0.7,
top p=1.0,
max_ tokens=100
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print (response['choices'] [0] ['message'] ['content'])
AHanu3 pe3yJbTaToB:
- Tewmmneparypa 0.2 gaért mabi0HHbIH, (POpPMAILHBINA OTBET.
- Temmneparypa 1.0 — Gosee kpeaTUBHBIA U HHOTIa HEKOPPEKTHBIN pe3ysIbTar.
- Ponesas moznens naét 6osee MOHATHBIN U IPYKETIOOHBII OTBET.
TpeGoBanus kK OTYETY:
Tabnuua ¢ mapaMeTpamMu U pe3yiIbTaTaMy T'eHepalun
- IIpumeps! mpoMnTOB (MUHUMYM 3 TEMBI X 3 CTPYKTYPHI)
- AHanuTH4eckas 4acTh C BBIBOJIAMU
- CKpHHILOTHI WJIM BBIBOJ KOJA
Kpurepuu oneHk# (3a4T€HO/HE3aUTEHO):
3auTeHO: BCe TUIIBI IPOMIITOB peain30BaHbl, MUHUMYM 6 reHepanuii, Tadnuia opopmieHa, Bbl-
BOJIbl OCMBICJICHHBI.
He3aureHo: OTCYTCTBYIOT 2+ BapUaHTa IPOMITA, HET aHAJIN3a, HETIOJIHBIM OTYET.

Jlabopamopnas paboma Ne5: Cozoanue naiinnatinog é3aumooeticmsus ¢ MH

HasBanue: Pa3zpaborka API-untepdeiica renepanuu TeKcTa 1o NpoMITY
Llens:
PeanuzoBath pocToii cepBuc, oTnpasistomuii 3anpoc k LLM gepe3 OpenAl API u Bo3Bpara-
IOILUNA pe3ynbTart.
3anauu:

1. Hactpouts FastAPI-npunoxenue ¢ POST-3anpocom.

2. OtnpaBuTh NPOMIT Ha reHepanuio B Moaenb OpenAl.

3. OOpaboTaTh U BEpHYTh OTBET IOJI30BATEIIIO.
OxunaeMble pe3ysbTaThl:

- Ywmenue ucnonb3oBath APl ayig renepanuu Texcra

- Hagoik pa6otsl ¢ FastAPI u REST-untepdeiicamu

- OmnpIT norupoBanus U (opMaTUPOBAHUS BBIBOJIA
WucTpyMeHTH U OUOIHOTEKU:
Python 3.10+
FastAPI
OpenAl API
Uvicorn, requests, dotenv
XoJ paboTh:

1. Cospnaiite (aiin .env ¢ BamuM API-kirouom:
OPENAI API KEY=sk-...

2. Cospnaiite aitsi 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
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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": "Hanuumm nos3mpaBjeHue cC IHem mnporpamvmucTa"}'’

TpeboBanus k oTuéty: CKpUHIIOTH Kofa, Jlornka paboTs 3ampoca, [Ipumeps! mpoMnToB U OT-
BeToB, Onucanue cTpyktypsl APl u mapamerpon

Kputepuu ouenku: 3aureno: API 3anyiien, mporecTUpoBaH, BHIBOJ MOIY4EH, CTPYKTypa Koaa U
oT4yeTa KoppekTHa. He3auTeHo: ommoOKu B KOJIe, HET 3aIrycKa, IPOMIT He paboTaer.

3adyeTHO-IK3aMeHANIMOHHbIE MATEPHUAJIBI LISl IPOMEKYTOUYHOM aTTecTalluy (3a4eT)
Bonpocwul 012 noozomoexku k 3auemy

YTo Takoe reHepaTUBHBIN UCKYCCTBEHHBIN UHTEIUIEKT? [IpruMephl ero npuMeHeHusl.
Kak cootHOcsTCs 3amaun Data Science u 3amaun renepatusHoro MIA?
OObsicuuTe apxXuTeKTypy Tpanchopmepos. [louemy onu apdextuBust st LLM?
Yem orinyatorcss GPT u BERT no apxutekType v Ha3HauU€HUIO?
Yro Takoe Diffusion-mMoaenu u rae OHU PUMEHSIOTCS?
Kak paGoraeT TemnepaTypHbIii mapaMeTp B TeHEpaluu TeKcTa?
UYro Takoe top-p sampling u 3a4eM OH UCTONb3yeTCs?
Kakue nmapameTpsl BIUSAIOT Ha CTHJIb U TOYHOCTh oTBeTa LLM?
[louemMy Ba)KHO yYUTBHIBATh KOHTEKCT B IPOMIT-UHKUHUPUHTE?
. Uto Takoe zero-shot u xorja oH npumMeHsercs?
. [lpuBenurte npumep few-shot npommnra u ONUIIKTE €ro IPEUMYIIIECTBA.
. B uém 3axmrouaercs metoa Chain-of-Thought?
. OOBsicHUTE pa3HUIly MEXIY system prompt U user prompt.
. Urto Takoe naimnaitn B3aumosenctus ¢ LLM? [IpuBenute npumep.
. Kakue a3p1k1 porpaMMHpoBaHus UCIIONb3YIOTCA Ul nHTerpaunn LLM?
. Kak MmoxHO peanuzoBaTh renepanuio tekcra yepe3 REST API?
. Kakue c10kHOCTH BO3HUKAIOT NIPH BCTPAaUBAaHUU IIPOMITOB B MalIUIaiH?
. Kakue 6uzHec-3a1aun MOXKHO aBTOMAaTU3UPOBATh ¢ moMoIisio LLM?
. IlpuBeauTe npumepsl 11a0JI0HOB IPOMIITOB JUIsl IEIOBOM MEPETHUCKH.
. Kax ontenuts ROI 0T BHeApEeHMS TeHEpaTUBHBIX MOJIENICH?
. Uto BKItOUaeT B cedst hopmanuzanus 6usHec-3anaun st MN?
. Kak MoxHO n3meputs kauectBo otBeta LLM?
. B uém cmbicnt metpuk BLEU, ROUGE u METEOR?
. Urto takoe A/B TecTupoBaHue MpoMNnTOB?
. Kak noBbIcHTh Ha/I&XHOCTh T'€HEpALUU B HECTAOUIIBHOI cperie?
. UTo Takoe MyJIbTUMOJAIbHBIN IPOMIT?
. Kak paboraer renepanus n300pa>keHuii 0 ONMUCAHUIO?
. Kakuie nHCTpYMEHTBI UCTIONB3YIOTCS I MYJIbTUMO/IAIbHON TeHepalu?
. Kakune npo0GieMbl BO3HUKAIOT MpH 00paboTKe U300pakeHuil U TeKCTa BMecTe?
. Kakue pucku cBsizanbl ¢ reHepanueil (eikoB U TOKCUYHBIX OTBETOB?
. Kakue cymecTByoT MeToabl pUIBTpAIIMM HETOMYCTUMOTO KOHTEHTa?
. Kak yunThIBaTh 1opuInyecKue u STHYECKUe HOPMBI Ipu padbote ¢ LLM?
. Urto takoe orBercTBeHHOE M M Kak OHO CBSI3aHO C MPOMIT-UHKUHUPUHIOM?
. Kakue stansr BkitouaeT pa3zpadbotka 3 exkTuBHOro mpommra?
. Kak ¢popmanuzoBath TpeOOBaHUS K MPOEKTY F€HEPATUBHOTO aCCHUCTEHTA?
. B uém otninune TMHEHHON U UTEPATUBHOM JIOTUKHU TTpomIiTa?
. Kak noxymMeHTHpOBaTh U BEPCHOHUPOBATH IPOMITHI?
. Kakne HaBbIKM HEOOXOIMMBI TIPOMITT-UHKEHEPY?

CoNoOA~WNE

WWWWWWWWWPNDNPNPNDDNDNDNDPNDMNNDNNDNEPFPRPRPRPEPRPERPRPERRRE
CONO UL WNPOOO~NOUIAROWNPFPOOO~NOOIDRWDNEO
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39. Kakue nHCTpyMEHTHI 00JIeryaroT paboTy ¢ mpoMnTamu?

40. Kakue kpuTepuu UCHIOIB3YIOTCS IS 3alUThI KypCOBOM pabOThl O MPOMIIT-UHKUHH-
pUHTY?

41. Onumute norstue MVP (minimum viable product) B koHTeKCTE UTpoBOTO MpoekTa. Kak
reHepatuBHbIl MW MoxeT yckoputs coznanue MVP? (MUII)

42. Kakue KOMIIOHEHTbI UTPOBOTO MPOTOTHUIIA (KOJI, TEKCTYPbI, 3BYK, aHUMAIIHsI) MOKHO TI'e-
HepupoBaTh ¢ noMousio LLM u quddy3nonnsix moaeneii? [IpuBenute npuMepsl
npomnToB. (MUII)

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

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

45. Kak onieants ROI (3xoHOMUYecKyto 3(h(pekTUBHOCTD) MpUMeHeHus reneparusHoro N
IPY TPOTOTHIIMPOBAHUH UTPOBOTO TpoaykTa? Kakue MeTpuKu cienyer yYuThIBaTh?
(MMUIT)

Ilpakmuueckue 3a0anus K 3auemy

1. IIpoMIITHI 151 aBBTOKOMMEHTHPOBAHUS KO/1a

3aganue: HanumuTe npoMiT, KOTOpbIi nomtydaeTr ¢pyHkuuto Ha Python u Bo3Bpaimaer eé
OPOOHBIN MOCTPOUHBI KoMMeHTapuid. [IporecTupyiite MUHUMYM 3 (YHKIHUU pa3HOU CI0XKHO-
CTH.

2. CpaBHeHue 2P GEKTOB MA0JIOHOB TeHEepaIlun

3ananue: CpaBHuTe KadecTBo oTBeToB LLM Ha o1uH U TOT e Bompoc B zero-shot, few-
shot u chain-of-thought BapuanTax. OLlEHUTE TOYHOCTH, IOJIHOTY U HHTEPIPETUPYEMOCTb.

3. Konctpykrop pestome

3amanue: Peanusyiite mpoMnT-uHTEPPEIC, KOTOPHIN MOJIyYaeT KIIOUYEBBIE JaHHBIE O CTY-
JieHTe (MM, OIbIT, 00pa30BaHKE) U FEHEPUPYET rOTOBOE pe3toMe. BapuatuBHOCTh: 2 sA3bIKa U 3
CTWJINCTUKH (J€TOBOU, TBOPUECKHI, KPATKHIA).

4. busHec-keiic: reHepanus email

3amganue: ChopMupyiTe madiIoH MPOMIITA, KOTOPBINA MoJydaeT HHGOPMAITUIO O KIMEHTE
Y LIeJIM IUCHbMAa, ¥ BO3BpallaeT BEXIINBOE J1€J10BOE MUCbMO. [IpeaycMoTpuTe ynpasieHue JIMHON
Y TOHOM.

5. LLM nnist oOyuenus Python

3amanue: Pa3paboTtaiiTe cepuio MpoMNTOB-00BICHEHUM (HE MEHee S) JJIsl HaYMHAIOIINX
IpOTrpaMMHUCTOB. TeMBbl: LIUKJIIbI, YCIOBHSL, YHKIIMU, CIIUCKU, PEKYPCHSL.

6. TecTupoBaHue mapaMeTpoB reHepaluu

3ananue: OOUH U TOT K€ MPOMIT BBINOJIHUTE C Pa3HBIMHU NapaMeTpamu temperature u
top\ p. CpaBHUTE pe3yabTaThl M0 Pa3HOOOPA3HUIO U aJICKBATHOCTH BBIBOJIA.

7. MynbTUMOJANIbHBINA TeHepaTop OaHHEPOB

3ananue: Ucnonb3ysa Stable Diffusion mnu DALL-E, co3naiiTe mpoMIThl AJisi reHepaluu
peKJIaMHBIX OaHHEPOB 10 TEKCTOBOMY ONMMCAHUIO MTpoayKTa. [IporecTupyiite MUHUMYM 3 citydasi.

8. CueHapuu rojaocoBOr0 acCUCTEHTa

3ananue: Hanumure npoMnTsl, MOAEIUPYONINE AUATIOTH TOJIOCOBOTO TOMOLTHUKA B pa3-
HBIX POJISIX: PETIETUTOP, MEJIUK, OlepaTop A0CTaBKU. CTPYKTYpUpYyHTE IPOMITHI U OTBETHI.

9. Ilpomnt-unTepdeiic ans reneparu SQL

3ananue: CocTaBbTe NPOMNT, KOTOPBIA IpeoOpa3yeT TEKCTOBOE OINKCAaHHE 3arpoca
(HampuMep, «BBIOEPH BCe UMEHa, I7ie Bo3pacT Oonbiie 30») B koppekTHbld SQL-kox. [IporecTtu-
pyiTe 5 KeHcoB.

10. ABTOMaTn4ecKkuii reHepaTop BUKTOPUH

3aganue: Co3aiiTe MPOMIIT, KOTOPBIM MOJy4aeT TEMY U KOJIMYECTBO BOIPOCOB, U T€HEPH-
pYeT BUKTOPUHY ¢ 4 BapuaHTaMH OTBETOB U Kirouamu. Opopmute B hopmate JSON.
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11. APl-unTepdeiic renepanny TeXHUUYECKUX OTMHUCAHUMA

3aganue: Hanummure REST API Ha FastAPI, koTopsliii nony4yaet Hazsanue UT-nmpoaykra
Y TEHEpUPYET MapKETUHIOBOE UM TeXHUYecKoe onucanue yepe3 OpenAl APL

12. PepopmaynupoBka u ynpoIieHue TeKCTa

3ananue: Pa3paboTaiiTe mpoMOT, KOTOPBIN MMOJTy4aeT HayYHBIN a03a1l ¥ IepeopMyIupyeT
€ro «Ha nayblax» Juisd WKonbHUKa. [Ipumepsl: mpou3BoaHas, Jorapudm, SAPO MATPHUIBL.

13. MerarpoMnt: reHepaTop NpOMITOB

3ananue: HanuiuTe mpoMmnT, KOTOPBIA MO KPaTKOMY ONHCAHMIO 33/Ja4yd (Hampumep:
«HYXHO creHepupoBaTh SEO-3aronoBok») co3gaét a¢dexkruBHbI mpomnT s LLM.

14. Otnanka u cpaBHEHUE MTPOMIITOB

3ananue: CpaBHUTE JBa MPOMIITA, PEHIAIONINX OJIHY 33/aqy (Harpumep, renepamnus 0600-
mieHus cratbr). [IpoBenure ananms metpuk kauectsa (BLEU, ROUGE) u cyObeKTHBHOM OIEHKH.

15. ®opmanuzaius ITUKA B3aUMOJACUCTBUS

3amanue: CocTaBbTe CIHUCOK TEM, MOTEHIIMAIBHO HAPYIIAIOUIUX MpaBuiIa 0€30MacHOCTH
(hate speech, Bpenabie coBeThl U T.1.). Pa3paboTaiiTe 6e30nacHbIe aIbTEPHATUBHBIE IIPOMIITHI.

16. KoHTEKCTHBIN 4aT-00T 110 AUCLUILIMHE

3ananue: Chopmupyiite 10 mpoMNTOB, MOKPHIBAIOIINX KITFOYEBBIE TEMbl JUCIUILTAHBI
(BOIIPOCHI, ONpE/ICIICHNs], CPABHEHHUS ), 1 00bETUHUTE UX B JIOTUYHBIN Auanor ¢ LLM.

17. Monenb oueHkd 3PPEeKTUBHOCTH TPOMITTOB

3amanue: Pa3paboTaiiTe 4eK-JIHMCT OLIEHKH MPOMITOB (MO KPUTEPHUSM: KPATKOCTh, TOY-
HOCTb, JIalITUBHOCTb, YIPaBIsAeMOCTb). [[puMeHnTe K 5 BallluM IpoMITam.

18. Ananu3 mabJIoHOB TeHepalluy 3a/1a4

3ananue: CocTaBbTe NPOMIT, KOTOPBIN MOJTy4YaeT TeMy (Harpumep, MPOU3BOAHAS) U TeHE-
pupyeT yueOHyI0 3aauy ¢ pemeHueM. [IpoBeanTte olieHKY BaJTUAHOCTH U CIIOKHOCTH.

19. BepcuonupoBaHue IpoOMIITOB

3ananue: Peanusyiite B Git niam apyroii cucreme xpaHeHus (ailsl ¢ ucTopueil u3MeHeHus
IPOMIITOB, KOMMEHTapHUsIMU U pe3yiabTaTaMu reHepanuu. OTpazure BIUSHUE U3MEHEHUH.

20. KypcoBoii aCCHCTEHT: YaT 1o TeMe IUCIMILINHBI

3amanue: Co3naiiTe MHTEPAKTUBHYIO cucTeMy (Ha ocHoBe Gradio, Streamlit wiu Telegram-
60Ta), B KOTOPOI MPOMIITHI ITOJIy4atOT KOHTEKCT U3 BBEAEHHBIX M10JIb30BaTeNeM NaHHbIX. [Toaep-
xute TeMbl Python, nuHeitHON anreOpbl U aHanM3a.

21. (MUII) Pa3pabotka npommnra ais reHepaiuu C# cKkpunrta yrpaBiieHUs] aBTOMOOMIIEM
B Unity

3ananue: Hanummre npomnT (Ha pyCCKOM WIJIM aHIJIMHCKOM SI3bIKE), KOTOPBIN MPH OT-
npaBke B ChatGPT (unmu DeepSeek, GigaChat) crenepupyet C# CKpunT i YIIPaBJICHHS aBTO-
MOOMJIEM B TOHOUHOM Urpe (ras, TOpMO3, HOBOPOT). YKaKUTE, KaKue MapaMeTpbl TeHepaIiuu
(temperature, max_tokens) BeI BeIOepeTe. [IpoBeprTe pabOTOCTIOCOOHOCTH CTEHEPUPOBAHHOTO
koza B Unity (WK ONUIINATE 0KUIAEMBbII pe3ybTar).

22. (MUII) CucremMHBIH IPOMIIT AJis 0TOOpA JIUIIUX TEKCTYP

3ananue: [Ipemioxkure cuctemuslii mpomnt 1t LLM, koTopas 6yaet ananuzuposats 10
BapHaHTOB TEKCTYpP JOPOKHOTO MOKphITUs (creHepupoBaHHbIX YandexART / Stable Diffusion)
U BBIOMpAThH 3 MYUIIUX [0 KPUTEPHUSIM: PEATUCTUYHOCTh, COOTBETCTBUE CTHIIIO «HOUHOU TOPOI»,
oTcyTcTBHE apTedakToB. [IpuBeauTe npumep 0KUIaeMOro BbIBO/IA.

23. (MUI]) ®yukuusa Harpaas! ans RL-arenTa «1orouu nuaepa»

3ananue: Hanumure nceBaokoa Gpynkuuu Harpazsl (reward function) nist o6yueHus
arenta B cpene Unity ML-Agents. ATeHT JOJDKEH MOJIy4aTh MMOOMIPEHHUE 33 COKpaIlleHHE JH-
CTaHIIMH JI0 JTUAEpa U MPOXO0KIEHNE KOHTPOJIbHBIX TOUEK, a ITpad — 3a BBUIET C TPACCHI U
cTonkHOBeHHe. OOBACHHUTE, T0YEMY BbI BHIOpAJIM IMEHHO TaKue KO (UIIMEHTHI.

24. (MUII) I'enepanust UTPOBOTO OMKCAHUS M BU3yaJIbHOTO MPOMIITA

3ananue: ChopmynupyiiTe TEKCTOBOE ONMUCcaHue (KOHIENT) YIUIHONH TOHOYHOU apKajbl C
3JIeMEeHTaMu TIOHUHTA. Ha 0cHOBE 3TOro onucaHus co3iaiTe MpOMIT JJIsl TeHepaluu:

- pexsiaMmHoro Tekcra (uepe3 LLM);
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- n300pakeHHst aBTOMOOWJISI B CTHIIE KuOepraHk (duepe3 1udy3noHHYIO MOJEIB).
[IpencraBpTe MOTyYEHHBIE PE3YIIbTATHI (PEATbHBIC WU OKUIAEMBbIE).

25. (MUII) IMaiimnaita uaterpamuu LLM B Unity

3ananue: OnumuTe apXuTeKTypy NMaiIuiaifHa, B KOTOPOM 3apoc U3 UTPbl (HaIpuMmep,
«CTeHEepHpYH YHUKAIbHOE ONMHMCAHUE JIUIs TOOSAUTENs TOHKNY) oTipasisiercs kK LLM uepes
REST API, a otBeT oToOpakaercst B mHTEpdeiice. YKax)uTe, KaKue Iard HeoO0X0 UMbl JUTsl 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, onpeaesiiomye nNpoueaypbl OeHUBAHUS 3HAHMI,
YMeHHUIi, HABBIKOB U (MJIH) ONBITA AeATeJIbHOCTH, XapaKTepU3yoIuX 3Tansl GopMupoBa-
HHUA KOMIIeTeHIINI

MeTtoau4eckue peKOMEHIALMH, ONIpee/siioIue NPoueAyphl OllecHUBAHHUS HA 3a4eTe:

[Ipouenypa npoMeKyTOYHOM aTTECTALIMU MPOXOAUT B COOTBETCTBHHU € [losmokeHnem o te-
KYyILEM KOHTpPOJIE U MPOMEeXKYyTOUHOH arTectanuu odoydarouuxcsi @I'bOY BO «Kyo6I'Y».

HToroBoii hopmoii KOHTPOJISt cHOPMUPOBAHHOCTH KOMITETEHIIUH Y 00yHarOIINXCS 110 JIC-
UIUIMHE sBisiercst 3aueT. CTyAeHThl 00s3aHbl CAaTh 3a4eT B COOTBETCTBMM C PACHMCAHUEM U
y4€OHBIM IIJIaHOM.

OOC npomexyTOUHOW aTTECTAllMU COCTOUT U3 BOIIPOCOB K 3a4€Ty U PE3yJIbTATOB TEKY-
1eT0 KOHTPOJIS.

3aueT no AUCLUUIUIMHE MpeciaeayeT LeJdb OLUEHUTh paboTy CTYyJEHTa 3a KypcC, [IOJIy4eHUE
TEOPETUYECKUX 3HAHUH, X IPOYHOCTb, PA3BUTHE TBOPUECKOTO MBIIIICHUS, TPUOOPETECHUE HAaBbI-
KOB CAMOCTOSTEIbHOU pabOThl, yMEHUE NPUMEHAThH MOJIYYEHHbIE 3HAHUS I PELICHUS MTPaKTHU-
YECKHUX 3a/a4.

dopMa MpoBEACHMS 3a4eTa: YCTHO.

Pesynbrar ciaum 3aueTa 3aHOCUTHCSI IPETIOAABATEIIEM B 3a4ETHYIO BEIOMOCTD U 3a4ETHYIO
KHUXKKY.

OneHuBaHUE YpOBHSI OCBOEHUS AMCLMILIMHBI OCHOBBIBAETCS HA KA4E€CTBE BBIMIOJHEHUS
CTYJIEHTOM 33JIaHUM TEKYIEro KOHTPOJISI K OTBETOB HA BOIIPOCHI 3a4€Ta.

Kpurepun onenkmn:
1. Ouenka oTBeTOB Ha BONPOCHI K 3aueTy (50% uTOroBoii oueHKn)
3ayer

[TonHble, pa3BepHYThIE OTBETHI C IEMOHCTpALMEl IITyOOKOT0 TOHUMAaHUS TEMBI.

OTBeThI coziepKaT OCHOBHBIE HJIeU, HO 0€3 yriyOIeHHOro aHalu3a.

Hcnonp3oBanue npuMepos, popmyit, KOPPEKTHBIX TEPMHUHOB.

Bo3MosxHBI HEOOBIIIME OIIMOKH B ACTAISIX WIH (POPMYITUPOBKAX.

YMeHue aHanu3upoBaTh U CPABHUBATH METO/IBI.

% BoeimonHeHus: 60—100% (HomyckaroTcst He3HAUUTETbHBIE HETOYHOCTH).
He3zauer

OTCcyTCTBME MOHUMAHUS KIIOYEBBIX KOHIIETILINM.

I'pyOble ommOKH UM HECTIOCOOHOCTh OTBETUTH Ha OOJIBIIIYIO YaCTh BOIPOCOB.

% BoImonHeHUs: <60%.
2. OueHkKa BbINOJHEHUS NPAKTHYECKUX KelcoB 1 J1abopaTopHbIx padoT (50% urtorosoii
OLICHKH)

3auyer

ITosHOE BBITIOJIHEHUE BCEX ITANOB Kelica C MTHHOBALIMOHHBIMU PELICHUSIMM.

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

Yerkas 1oKyMeHTaLUs KOJa U aHAJIU3 PE3yJIbTaTOB.

% BeimonHenus: 60-100%.

WIH
BeInonHeHbl OCHOBHBIE 3a/1a41, HO 0€3 JOMOJIHUTEIbHON ONTUMH3ALINY.
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HesnauuTenbHbIe OTKIOHEHUS OT LIEeNeBBIX MeTpuK (Hampumep, F1 = 0.85).
WIH
Pemrensr 6a30BbIe 3aa4l, HO C KPUTHUECKUMH OIIMOKAMH.
Huskoe kauecTBO KoJia MJIM OTCYTCTBHE aHAIH3a.
He3auyer
HeBbinonHeHne KIII0UEBbIX 3TAOB.
Kon nepabouuit uinm oTCyTCTBYET.
% BbInoaHeHHs: <60%.

Memoouueckue pekomenoauuu, onpeoensaoujue npoyeodypsvl OUeHusanus i1adopamop-
HbIX padom:

OneHouyHbIe CpeACTBA AJIsi MHBAJIMOB U JIMI] C OTPAHUYEHHBIMUA BO3MOKHOCTSMU 370PO-
BbSI BRIOMPAIOTCS C YIETOM UX UHIUBUAYAITBHBIX MICUXO(PHU3NIECKIX OCOOCHHOCTEH.

— IIpY HEOOXOJMMOCTH UHBATIUAAM U JIUIIaM C OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 3/10POBbSI
IIPEIOCTABIISAETCS JONOJHUTEIBHOE BPEMs JUIsl TIOATOTOBKH OTBETA HA 3a4eTe;

— MIPU MPOBEICHUU MPOLIETYPHl OLICHUBAHUS PE3yIbTATOB 00YyUEHUS HHBAIUOB U JIUIL C
OTPAaHUYEHHBIMH BO3MOYKHOCTSIMHU 370POBBS MPETyCMATPUBACTCS MCIIOIb30BAHUE TEXHUUECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX MHIUBUIYaTbHBIMU OCOOCHHOCTSMU;

— MPU HEOOXOIMMOCTH JJIsi O0YUYaIOIIUXCS C OTPAHUYCHHBIMU BO3MOKHOCTSMH 3/I0POBbSI
¥ MHBAJIUJOB MpOLEaypa OICHUBAHHUS PE3yJbTaTOB OOYUYEHHS MO JUCIUIUIMHE MOXKET MPOBO-
JIUTHCS B HECKOJIBKO TAIOB.

[Ipouenypa olieHUBaHUS PE3YIHTATOB 00YUESHHSI MHBAIUIOB U JIUI] C OTPAHUYEHHBIMH BO3-
MO>KHOCTSIMH 3JI0POBbSI TI0 JUCIUTIIMHE MTPEyCMATPUBACT MPEAOCTaBICHHE HHPOpMAIUH B (Hop-
MaX, aJalnTUPOBAHHBIX K OTPAHUYCHUSIM UX 3J0POBbsI U BOCIPUSTHS HH(OPMALIUU:

Jlyist i1n ¢ HapyIeHUsIMH 3pEHUSL:

— B MieyaTHOU popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

J17i U1 ¢ HApYIICHUSMHU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIjig au1 ¢ HapyIIeHUsIMU OIIOPHO-JBUTaTEIbHOTO amnmnapara:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBI TTepeueHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCUMOCTU OT KOHTHHTEHTa 00Yy-
YaKOIIUXCA.

[na”H-nmpocneKT MeTOANYECKUX YKA3aHUII 0 OPraHU3aIuM J1a00PATOPHBIX PadoT MO JUC-
numianie "BBegenne B cienuaabHOCTE

1. O61ue cBeaeHUs

O6pazoBarenpHas mporpamma: MIcKycCTBEHHBIM MHTEIJIEKT U aHATUTHKA TAHHBIX
Jucnunnuna: " BBenenue B crienuaibHOCTD

Bun o6ecnieuenus: [IpoBenenue 1abopaTOpHBIX paboT

YcnoBus MPUMCHCHUS:

— Kypc paccunran Ha cTyneHToB 1-T0 roga ooydeHusl.
— Hanuuue nocryna x BeraucnutensHbM pecypeam (GPU/CPU).
— Hcnonp3oBaHMe OTKPBITBIX 1aTAaCETOB U OMONMOTEK, HocTyn K BSAM.
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2. lean, 3a1a4M U 0KHIaeMble Pe3yJIbTaThl
Henu:

— 3akperuieHue TEOPETUYECKUX 3HAHUM Ha MPaKTHKE.
- Pa3Burtue HaBbiKOB paboTHI ¢ [TpomnT 3anpocamu k BAM B npodeccnonanbHO nes-
TEJIBLHOCTH.
— TlonroroBka K pelIeHUIO peaqbHbIX 33Ja4 B UHIYCTPUH.
3anauu:

— OO0ecneynTh CTYyICHTOB CTPYKTYPHUPOBAHHBIMH J1a00PAaTOPHBIMU paboTaMHu.

— IlpenoctaBuTh 10CTYN K HEOOXOAUMBIM BBIYUCIUTEIEHBIM PECYPCaM.

— Opranu3zoBath MPOBEPKY U 0OPATHYIO CBSI3b 110 BHIIIOJHEHHBIM paboTam.
OxunaeMble pe3ysbTaThl:

- Ymenue npumensTs lIpomnr 3anpocer k bSM Ha npakTuke.

— Hagbiku paboTsl ¢ 6a30BBIM TEXHHKAM IPOMIT-UHXUHUPUHIA: 1a0I0HBI, LIEIOYKHU pac-
CYKJIEHHH, System prompts.

—  OmnpbIT co3/1aHUs COOCTBEHHBIX ITPOMITOB M aHAIN3Y UX 3(PPEKTUBHOCTH.

3. lopsinok peanu3amuu
3.1. 3amaya Nel: [TogroroBka 1abopaTOPHBIX paboOT
1) Onpenenenue Tem:

- Bsenenue B reneparuBubiii U u LLM
—  ApXUTEKTYpbl TeHEPATUBHBIX MOJIENIEN
- IIpuHUIUNIBI TPOMIT-UHXUHUPUHTA
— [IabnoHBI U CTpaTEruu MPOMITOB
— Cospanue naimiaiiHoB B3auMoaencTaus ¢ U
-~ HMuTerpanus npoMnToB B OM3HEC-KEIHCHI
- Ortnaaka, TECTUPOBAHUE U METPUKHU KayecTBa
- MynpTUMOIaNbHBIE TPOMITH M HHTEPGEHCHI
— DTHYecKue aCneKThl U 3alUTa OT TEHEPATUBHBIX PUCKOB
- Kypcoas pabora u 3amuta
2) Pa3zpaboTka 3aaHuii:

- IlomaroBble HHCTPYKIUU.
— IIpumepsl koa.
— KoHTponbHBIE BONIPOCHL.
Paspabomyxa 3a0anuii onsa nabopamopnoii pabomul «lIpunyunst NPOMNM-UHICUHUPUHSAY.

Haspanme: BiusiHue napamMeTpoB reHEpAaMi U CTPYKTYPBI IPOMIITA HA PE3YJIbTAT
Llens: HayunTtbcs mpoekTupoBaTh 3()(peKTHBHBIE TPOMITHI ¥ IOHUMATh BIMSHUE TApaMETPOB
reHepanuu Ha Beixoa LLM.

3apaum:
1. CpaBHHUTH TeHEpaIUIO TEKCTA MPHU UCTIOIH30BAHUH PA3HBIX CTPYKTYp IpoMITa (BOMpoc,
WHCTPYKITUS, POJIEBAs MOJIEIb ).
2. U3meHUTH MapameTpsl reHepalnu (temperature, top p, max_tokens) u mpoaHaIu3HpO-
BaTh pe3yibTarT.
3. Cnenath BBIBOJBI O MPUHITUIIAX TOYHOTO YIPABICHUS TCHEPAIHCH.
Oxunaembie pe3yJibTaThl:
- Ywmenwue GpopMHpOBATH MPOMIITHI Pa3HBIX THUIIOB.
— IloHumaHue KITFOYEBBIX TAPaMETPOB F'eHEPAIUH.
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- HaBeik aHanmu3a BIUSHUS MapaMETPOB Ha PE3ybTar.
NHcTpyMeHTHI 1 OMOJIHOTEKH:
— DeepSeek, ChatGPT, Perplexity, Grok / OpenAl Playground
- Python (onmmonaneno, yepe3 OpenAl API)
- Jupyter Notebook / Google Colab
Hcxoanbie nannbie: [Ipumepsl TeM: «O0bsCHH, UTO Takoe MPOU3BOAHAsY, «Hanmumu nucbMo
npenoanareioy, «CocTaBb CIIUCOK PEKOMEH 1AL
Xoxa padoTbI:
1. Beibepute 3 TeMbI (CM. BBIIIE).
2. Jlnsa kaxxoi TeMbl chopMyIIHPYITE IO 3 TIPOMIITA:
- B Buze Bonpoca
- B Buzae uncTpykunu
— B Buze nuanora (posb: mpemnoiaBatesp)
3. CrenepupyiiTe TeKCT MpH CIAEAYIOUINX MTapaMeTpax:
- Temmneparypa: 0.2, 0.7, 1.0
- Top_p:1.0,0.9
- Max tokens: 50, 100
4. Odopmute TabNUIly C pe3ylbTaTaMHu.
5. IIpoananusupyiite:
- Kakue Tumnsl npoMnToB Aal0T Hauboliee TOYHBIN pe3ynbTar?
- Kak Bnuser temnepaTypa Ha BApUAaTUBHOCTH?
- Kak u3mensiercs ctuip 1 JUIMHA IPU U3MEHeHUH max_tokens?

IIpumep nmpommra:

Tel — nperonmaeaTesib 10 MaTeMaTHKeE. Ob6BsaCcHU CTyOeHTy, 4YTO TakKoe INpomM3BOIOHAaHA,
IIPOCTEIM HA3BIKOM.

Ipumep Kona (ONIMOHAILHO):

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'])
AHau3 pe3yJbTaTOB:
— Temmnepatypa 0.2 naér mabnoHHBIN, pOpMaNTbHBIN OTBET.
- Temmnepatypa 1.0 — Gomnee kpeaTUBHBIN 1 UHOTIa HEKOPPEKTHBIN pe3yibTar.
- Poneas monenp gaér Oosiee MOHATHBIN U APYKETIOOHBIN OTBET.
TpeOoBaHnust K 0T4ETY:
— Tabnuna ¢ napameTpamMu U pe3yJbTaTaMu T'eHepaluu
- IIpumeps! mpoMIITOB (MUHUMYM 3 TEMBI X 3 CTPYKTYpBHI)
- AHanuTHYecKas 4acTh C BBIBOJAAMHU
—  CKpHHIIOTHI WX BBIBOJ KOJA
Kpurepun onenkn (3a4TeHO/HE3a4TEHO):
3auTeHO: BCE TUIIBI TPOMIITOB pealn30BaHbl, MUHUMYM 6 reHepaiuii, Tabnuua opopmiieHa, Bbl-
BOJIbl OCMBICJICHHBI.
HeszauTeHo: oTCyTCTBYIOT 2+ BapuaHTa MPOMITA, HET aHAJIN3a, HETIOJIHBINA OTYET.
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®opmupyeMble KOMIIETCHIINH:

- ML-11I CriocobeH puMeHSTh 3HaHHs 00 UCTOPUU PA3BUTHUS M TPEHIAX COBPE-
meHHoro MU ans popmMynupoBaHus KOPPEKTHBIX IOCTAHOBOK 3a/1a4 U MOMCKa MEePCIIeK-
TUBHBIX CIIOCOOOB perieHus npoodiieM ¢ nomoinsto NU.

- ML-211 CnocobeH npuMeHATh (yHIaMEHTAIbHBIC TPUHITUAIIBI M1 METO/IbI MAIIIWH-
HOTO OOYYCHHsI BKJIFOYAsl MOATOTOBKY JAHHBIX OIICHKY KauecTBa MoJIeNieil u paboTy ¢
NpU3HAKAMU

- DL-2 bCnoco6en nmpuMeHsTH U (UiIH) pa3pabaThiBaTh COBPEMEHHBIC APXUTEKTYPHI TeHE-
PATUBHBIX TITyOOKUX CETEH.

- LLM-51I OpranuzyeT B3auMoJIeCTBUE C T€HEPATUBHBIMU MOJEIISIMU Yepe3 MPOEK-
TUPOBaHME, AaHAJIU3 U IPUMEHEHHUE IIPOMIITOB.

5. IlepevyeHb OCHOBHO¥ U I0NIOJHUTEJIbHOH YU4eOHOIi TUTepaTypbl, HEOOXOAUMOI 1151
OCBOCHUS IMCUMILUINHBI (MOYJIs1)
5.1 OcHoBHasi iuTEpaTypa:

1.

Yepnusimes, C. A. OcHoBbl nporpamMmmupoBanus Ha Python : yueGHOe mocobue ams
By30B/ C. A. UepnsiieB. — Mocksa : U3narensctBo FOpaidt, 2022. — 286 ¢. — (Bbic-
mee oopazoBanue). — ISBN 978-5-534-14350-8. — Texkcer : anexkTpoHHEIH // O6pa3o-
BarenbHas 1ardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/496893. (nata
obpamenus: 19.07.2025).

[Tnaronos, A. B. Mamunnoe oby4enue : yuebHoe mocobue st By3oB / A. B. Ilnaro-
HOB. — Mocksa : M3narensctBo HOpaiit, 2022. — 85 ¢. — (Bricmiee o0pa3oBanue).
— ISBN 978-5-534-15561-7. — TexkcT : snexkTpoHHbIN // OOpa3zoBaTenbHas IUIAT-
dopma [Opaiir [caiit]. — URL: https://urait.ru/bcode/508804 (mata oOpamieHus:
19.07.2025).

Pa6ueBckuii, A. H. CuHTeTnueckue JaHHbIE U pa3BUTHE HEHPOCETEBBIX TEXHOJIOTUH :
yuebHoe mocobue st By30B / A. H. PaGueBckuii. — MockBa : M3natensctBo FOpaiir,
2024. — 187 c. — (Bricmee oopazoBanme). — ISBN 978-5-534-17716-9. — Tekcr :
eKTpoHHBI  //  OOpasoBarenbHas 1uargpopma IOpaiir [caiit]. — URL:
https://urait.ru/bcode/545036 (mara obparmenus: 19.07.2025).

Enucee A. U., Munus 1O. B. Pa3zpaboTka nporpaMmMHbIX HHTEep¢eiicoB BeO-puio-
XKEeHUH ¢ ncrosnb3oBanueM ¢peiimBopka FastAPI : yueOHoe nocobue. Tamb6os: TI'TY,
2024. 81 c. https://e.lanbook.com/book/472310 (narta obpatuenus: 19.07.2025).
JlumanoBa H. W. Pa3zpaboTka WHTEUIEKTyalIbHBIX 4aT-00TOB : yueOHoe mocobue. Ca-
mapa: III'YTU, 2024.  https://e.lanbook.com/book/463568 (mara oOpareHus:
19.07.2025).

5.2 lomotHuTEIBHAS IUTEPATYPA:

1.

N

@. [Ixeiime, T. Maiik [TpoMmt-unxuanpunr st GenAl. IlattepHsl HaaeKHBIX 3ampo-
COB JUIsl KAUECTBEHHBIX pe3yabTaToB, Sprint Book, 2025, 432 c.

A.A. Koctun ITpomnt-unxunupunr. S3eik Oynymero. 2025. Ridero, 594 c.

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

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

A.A. Ky3nenoB. MammnaHOe 00y4deHHe i1 00pabOTKH €CTECTBEHHOTO SI3bIKA.
PyxoBoactBo Google mo mpoMnT-MHXKUHUPUHTY. YacTh 1: OCHOBBI U 6a30BbIe TEXHUKH
https://habr.com/ru/articles/901426/

JloxymeHTarus obmagnbix cepBucoB cloud.ru, yandex.cloud.
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https://e.lanbook.com/book/472310
https://e.lanbook.com/book/463568
https://habr.com/ru/articles/901426/

10.

11.

12.

13.

14.

15.

16.

17.

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

27.

28.

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 IIPU Ype3MepHoii onope Ha NUN).

Wharton Knowledge “Without Guardrails, Generative Al Can Harm Education”
(2024) https://knowledge.wharton.upenn.edu/article/without-guardrails-generative-ai-
can-harm-
education/#:~:text=practice%20session%2C%20yet%20scored%20about,exam%20as
%20the%20control%20group Crartbsi— sxcriepumMenT o BiusiHud GPT Ha o0y4deHwue:
3aBUCcHMOCTh 0T M cHmKkaeT FJ'Iy60K0€ YCBOCHHUEC MaTCpHralia.

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 Apxanrenbckas Exatepuna. I'myOokoe 00y-
yenue. " Uzmarensckuit 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:
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https://aclanthology.org/2024.findings-naacl.288/

1. Bassl mannsix komnanud «Mct Brroy http://dlib.eastview.com
2. Dnexrponnas 6mobmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UuTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe NMPodeccuoHaIbHbIe 0a3bl J1aH-
HbIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBI

InexmpornHno-oubauomeunwvie cucmemsl (IbC):

agrwdE

DBC «FOPAWT» https://urait.ru/

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

9BC «ZNANIUM.COM» www.znanium.com

. OBC «JIAHb» https://e.lanbook.com

Hpoqbeccuonaﬂbﬂbze 0azvi OaHHbIX

ISANETE A

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

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

Hayunas snexktponnas 6ubnuorexka (HOb) http://www.elibrary.ru/

ITomHOTEKCTOBEIE APXUBLI BEAYIIUX 3allaAHbIX HAYYHBIX ) XYPHAJIOB HAa Poccuiickoi miat-

q)opMe HayuHbIX )xypHanoB HOMKOH http://archive.neicon.ru

6.

HanmonaneHast a7ekTpoHHas OMOIMOTEeKa (JIOCTYI K DJIEKTPOHHOW OMOIMOTEeKe auccepra-

it Poccuiickoit rocynapcrBennoit oubnuorexu (PI'b) https://rusneb.ru/

7.
8.

[Tpe3unentckas oudimoteka uM. b.H. Enbrinna https://www.prlib.ru/
baza nanupix CSD KemOpumkckoro nenarpa kpucramiorpapudeckux naaasix (CCDC)

https://www.ccdc.cam.ac.uk/structures/

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

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

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

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

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

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

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

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

YHusepcurerckas unpopmannonnas cucrema POCCHUS http://uisrussia.msu.ru

Becniamuvie 06pazosamenvhule pecypcoi
1. Jupyter Notebook — uHTepaKTHBHbIEC BBIYHUCIICHHSI
2. Visual Studio Code — pemakrop komaa ¢ moaaepxkoi Python
3. Google Scholar/arXiv — goctyn k Hay4HbBIM TYOIHKALMAM

Pecypcor c6o600n020 0ocmyna

1. Tlpomnt u ITpomnt urwkuaupuHT 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).

N o oA~ W

Nathan Hunter. The Art of Prompt Engineering with ChatGPT

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

AMepuKaHCKas aTeHTHast 0a3a JaHHbBIX http://www.uspto.gov/patft/
MunncTepcTBO HayKu U BhIclIero oopasosanus Poccuiickoit ®deaepanuu

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

8. ®enepanbublii mopTan "Poccuiickoe oOpa3zoBanue” http://www.edu.ru/;
9. Hudopmanuonnas cucrema "ExnHoe 0KHO AOCTyHa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;
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10. Enunas komnekius nudpoBbIx o0pazoBaTeabHBIX pecypcos http://school-collection.edu.ru/ .

11. TIpoekt 'ocymapcTBeHHOTO HHCTUTYTA pycckoro si3bika uMeHu A.C. [lymkuna "Ob6pa3zoBa-
Hue Ha pycckoM" https://pushkininstitute.ru/;

12. CrnpaBouHO-uH(pOpMaIMOHHBIN mopTan "Pycckuii s3eik" http://gramota.ru/;

13. Cmyx0a TeMaTH4eCKUX TOJKOBBIX cloBapel http://www.glossary.ru/;

14. Cnoapu u >HIMKIONEeANH http://dic.academic.ru/;

15. OOpa3oBarenbHblii mopTan "Yuebda" http://www.ucheba.com/;

16. 3akonompoekT "O06 obpazoBanuu B Poccuiickoit enepanun". Bompock! 1 oTBeTHI http://xn--
273--84d1f.xn--plai/voprosy_i_otvety

Cobcmeennvie 21ekmporHble 00pazosamenvhble U uHpopmayuonusie pecypcovt Kyol'V

1. DOnexrponHbIi KaTanor Hayunoii 6ubmmorexku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web

2.  DnextpoHHas 6mbmuoTeka TpyaoB yueHbix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MomynbHOTO AMHAMUYECKOTO 00y4yeHus http://moodle.kubsu.ru

4. ba3za y4eOHBIX IUTAHOB, YU€OHO-METOIUIECKAX KOMIUIEKCOB, MyOIMKaui 1 KOH(PEPEHIHA
http://infoneeds.kubsu.ru/

5. bubaunoreka nH(OpMaIMOHHBIX pecypcoB Kadeapbl HHGOPMAIIMOHHBIX 00pPa30BaTEIbHBIX
TEeXHOJ0TruH http://mschool.kubsu.ru;

6. OnexTpoHHbII apxuB nokymeHToB KyOI'Y http://docspace.kubsu.ru/

7. DnexTpoHHBIE 00pa30BaTeNbHBIE peCypChl Kadenapsl HHHOPMAIIMOHHBIX CHCTEM U TEXHOJIOTHMA
B oOpazoBanun KyOI'Y wu HayuyHo-meroaunyeckoro sxypHaia "IHKOJIBHBIE T'OJIbI"
http://icdau.kubsu.ru/

6. MeToanueckue yKa3aHus AJisl 00y4aKOIIMXCH 10 OCBOEHUIO M C-
HUIJIMHBI (MOIYJIs1)

[To nucuunnuue «IpoMOT-UHXUHUPHUHT B NPO(ECCHOHATIBHOW ESTENIbHOCTHY IpPEery-
CMOTPEHO NMPOBEACHUE JIEKIIMOHHBIX 3aHITHH, Ha KOTOPBIX JAETCSA CUCTEMAaTU3UPOBAHHOE MIPEl-
CTaBJICHHE O T€HEPATUBHBIX MOJENSIX HcKyccTBeHHoro mHtemekra (M) m ux mpumeHnenuu B
npodeccuoHaIbHOM AedTeNbHOCTU. B X0/e ekl CTy1eHThl 3HAKOMSATCS ¢ 0a30BBIMU KOHIIETI-
nusmMu  redepatuBHoro UM (LLM, diffusion-monenu), mnpuHOMIaMM HMX apXUTEKTYpPbl
(Transformer, GPT, BERT, T5), MmeToamu B3auMOJICHCTBHSI C TAKMMH MOJIEISIMHU Yepe3 TEKCTO-
BbI€ 3anpochl (prompt engineering). Oco6oe BHUMaHHUE yAEISETCsl aHaJIU3y CTPATErHil MPOMIIT-
urkuHIpHHTa: Zero-shot, few-shot, chain-of-thought prompting, a Takxke cOBpeMEHHBIM MPAKTH-
KaM co3fanus 3¢ ¢GekTuBHbIX 3anpocoB kK LLM. JleMOHCTpUpYIOTCS MPaKTUYECKUE TPUMEPHI UC-
MOJIb30BAaHUsI TEHEPATUBHBIX Mojielel B OusHece, 00pa3oBaHUM, IPOrpaMMHUPOBAHUH, KPEaTHB-
HBIX MHIyCcTpHsX. OOcyx1at0Tcs KI0UYeBble pUCKH TeHEpaliK: FaJUTIOUHAIINY, STHYECKHE Orpa-
HUYEHMS, 3allUTa MIEPCOHAIBHBIX NaHHBIX. [locne KakqoW JIEKIMH CTYAEHTaM PEKOMEHAYETCS
BBIMIOJHUTH MPUKIIAIHBIE 3aJaHus] — aHaJIM3UpOBaTh OTBeThl LLM, sKkcriepuMeHTUpOBaTh C na-
paMeTpaMu reHepaliy 1 abIOHaMHu IPOMIITOB.

JlaGopaTopHble 3aHITHS MOCBSIIEHB (POPMUPOBAHUIO MPAKTUUECKUX HABBIKOB pabOTHI C
reHepaTuBHbIMH M-Moznensamu. CTyneHTHI OCIEN0BATENBHO OCBaWBAOT METOABI IPOMIIT-MH-
xuHupuHra Ha wiargopme ChatGPT, a taxke uepe3 API-untepdeticer (OpenAl, Hugging Face,
YandexGPT wu np.). BbInonmHsAIOTCS ynpakHEHUS MO HACTPOWKE MapaMeTpoB TeHepaluu
(temperature, top-p, max tokens), cocTaBieHHIO MA0IOHOB ITPOMIITOB JIJIsl THTIOBBIX 3a/1a4 (Harm-
caHMe muceM, oObsICHEHUE KO0J1a, TeHepalus onrcanuii). PaccmarpuBaioTcs BeO-TeXHOIOTUN UH-
Terpamyy TeHEPAaTUBHBIX MOJIEeH: co3nanue ceppucoB Ha FastAPI, 3amyck unTepdeiicoB uepes
Gradio nnu Streamlit. B xoze 1a60paTopHBIX 3aHATUN CTYACHTHI TAK)XKe U3y4alOT METO/IbI TECTH-
pPOBaHUS U OTJIAJKU NIPOMITOB, NPOBOAAT A/B-TecTHpoBaHKe, OLICHUBAIOT Kau€CTBO MeHEpaIiU
no metpukaM (BLEU, ROUGE). BeinonHst0oTcst IPOEKTHI 110 IeHepaliiy TeKCTa, H300paskeHui 1
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MYJIbTUMOJIAJIbHBIX OTBETOB. I10ciie KaK10ro 3aHATHS BBIAAKOTCS 3aJaHUS U1l CAMOCTOSATEIIbHON
JIOpabOTKHU — HACTPOMKa COOCTBEHHBIX IIPOMIITOB, peasin3alius Ienodek Bzanmoencraus ¢ U,
aHaJIU3 OTBETOB MOJEIIN.

CamocrosiTenbHas paboTa o0yJarouxcs HanpapieHa Ha yriyOnEHHOE U3YyYeHHE METOI0-
JIOTHYECKUX U MPHUKIATHBIX aCIIEKTOB MPOMIT-UHKUHUPUHTA. PeKoMeHyeTcst perysapHo odpa-
niatbes K yueOHukaMm, qokymentauuu APl u cratbsm no teme (Bkitoudas myOiukanuu Ha arXiv,
OpenAl Research, Google DeepMind). CTyaeHTbI AOIDKHBI HAYYUTHCS (POPMYINPOBATH MPUKIIAI-
HBIE 3a]1au (aBTOMaTH3alUs IEPENICKH, MOIepKKa M0JIb30BaTesei, reHepanus Koja), pazpabda-
THIBATh IIPOMIITHI ¥ MANIUIAMHBI TEHEPALIMK, HACTPAUBATh I1IapaMETPhI BEIBOAA U OLIEHUBATH pelle-
BaHTHOCTH pe3ynbTaToB. Oco00oe BHUMaHUE yaemseTcs pa3padoTKe KOMIUIEKCHBIX PeIIEeHUH — OT
IPOEKTHPOBAHMUS TPOMITOB 10 BHEAPEHUS B BUIe web-untepdeiica uinu CLI-uncTpymenra. Yme-
Hus B obnactu Python-niporpamMmMupoBanust u 0a3 JaHHBIX aKTUBHO MTPUMEHSIIOTCS ITpH 00paboTKe
BXO/IHBIX/BBIXO/IHBIX JIAHHBIX U TIOCTPOCHUH I0JIb30BATEIBCKUX HHTEP(EICOB.

Hrorosoii hopMoil ocBoeHUs Kypca sIBIIsieTcs TpoeKTHas (Kypcoasi) paboTa. B e€ pamkax
CTYICHT pa3padaThIBacT MOJHO(DYHKIIMOHAIBHBIN Al-WHCTPYMEHT, HCIIOIB3YIOMUNA TTPOMIITEI U
TeHepaTUBHBIE MOJENHU. DTO MOXET ObITh 4aT-00T, T€HEepaTop MapKETHMHIOBBIX TEKCTOB, ACCH-
CTEHT MPEINoJaBaTess, BU3yalIn3aTop 3HaHUM U Ap. KypcoBol IPOEKT OXBATHIBAET BCE KIIFOUEBBIE
9JIEMEHTBI: aHaJU3 MIPEIMETHOM 00JIaCTH, TOCTPOSHHE TPOMIITOB, TECTUPOBAHUE U OTIAJIKa, pea-
Jv3auusd ManruiaiiHa B3auMOJEHCTBUS, aHAJIN3 PUCKOB U OrpaHnYeHUi. Takol moaxo/1 mo3BOJIIET
CTYJEHTY IPOSBUTH TBOPYECKYIO WHULIMATUBY U MPOIAEMOHCTPUPOBATh YPOBEHb C(HOPMHUPOBAH-
HBIX KOMIIETCHIUI.

JI1st cTyA€HTOB € OrpaHUYEHHBIMU BO3MOKHOCTSAMHM 3J0POBbSl IIPEAYCMOTPEHBI MHIAUBU-
JyaJIbHbIE KOHCYJIbTAllMH U aJallTUpOBaHHbIe MaTepuaisl. [IpenogaBaTens moMoraer ocBauBaTh
uHTepdeiicel B3aumoeiictBus ¢ M, 00bscHSAET KiltoueBble MOHATHSA B JOCTYMHOMN (hopme, peio-
CTaBIISICT MHCTPYKIIMU C AIbTEPHATUBHBIM (popmaTupoBanueM. [Ipr HEOOX0IMMOCTH UCIIOIIB3Y-
IOTCSI TOJIOCOBBbIE MHTEP(ENCHI, YBEIMUEHHBIH MacITad 3KpaHa, COPOBOXKACHUE MIPU BBIIOIHE-
HUU 3aJaHuil. IHAUBUAYaIbHBIN MOIX0/ 00ECTICUnBAECT paBHBIC YCJIOBHS ydacTus B oOpa3oBa-
TEJILHOM ITpOIecce M JOCTH)KEHUS 3alNIaHMPOBAHHBIX PE3yJIbTaTOB 00YUECHHUS.

PaccmoTpum npumeps! KeMcoB.

[Toaxon, onpenenstoniuii ycranoBiaenue coorserctBus keiicoB UIT u YI'T (5), mo3Bossier
YETKO COOTHOCHTB 3TaIlbl PA3BUTHS TEXHOJOTHH C BOBJICYEHHOCTBIO IAPTHEPA U CHUXKATh PUCKHU
IpU IIepexo/ie OT JIAOOPATOPHBIX UCHBITAHUN K IPOMBIIIJIEHHOMY BHEIPEHHUIO.

YI'TS - IIpoBepka JaHHOTO YpOBHS IPOBOJUTCS B CPEAAX UMUTALMOHHOTO MOJEINPOBA-
HUS SMYJIUPYIOLIMX YCIOBHS MPUOIIMKEHHBIE K peaibHOCTH. TakuM 00pazoM peannusyeTcs OCHOB-
Has 11eJ1b, IPOAEMOHCTPUPOBATh YPOBEHb TOTOBHOCTH TEXHOJIOTHUH HA MOJIEIBHON CpElEe MAKCH-
MaJIbHO MPHUOJIMKEHHON K pealbHOCTH, a TAK)Ke MIPOBEPUTh COOTBETCTBUE TEXHOJIOIMH TpeOoBa-
HUSIM K IPOU3BOAUTEIBHOCTH (IIPOBECTU MPOPUINPOBAHHUE HA pEalIbHBIX 00beMaxX U yOeIUThCS B
3P PEKTUBHOCTH MPOLETypPbl MacIITAOUPOBAHMS).

Keiic 1. I'enepatusnbiit MU 17151 aBTOMaTHYECKOr0 COCTaBJIEHUS! MHBECTUIIMOHHBIX 0030-
poB

Onucanue: AHATUTUKU OaHKA €KEJIHEBHO TOTOBAT JECATKU aHATMTUYECKUX U UHBECTHU-
IMOHHBIX 0030pPOB MO PbIHKaM, KOMITaHUSM, MAKPOIKOHOMUYECKUM TOKa3aTessiM. 3aiaya — uc-
CcJIeZIoBaTh MPUMEHEHHUE OONIBIIMX A3bIKOBBIX Mojeneit (LLM) ams renepanum KpaTKux CBOJOK U
AQHAIUTUYECKUX OTYETOB HA OCHOBE BXOJIHBIX JIAHHBIX (OMpPKeBbIE KOTHPOBKH, MAKPO3KOHOMUYE-
CKH€ MOoKa3aTeNu, pplHOYHbIe coObITHs). [1o cyTH, TpebyeTcs aBToMaTH3UpPOBATh MOJTOTOBKY MH-
BECTUI[MOHHOTO 0030pa, 4TOObI SKOHOMHUTH BPEMs AHAJIUTHUKOB U O0OECIeuuTh eAuHOooOpasue
CTHIIA.

Lens: PazpaboTars nHCTpyMeHT Ha 6a3e LLM, criocoOHBII 1O CTPYKTYpPUPOBAHHBIM J1aH-
HBIM U KPaTKOMY OIMCaHHIO (POPMHUPOBATH MHBECTHIIMOHHBIN 0030p B J1E€JIOBOM OaHKOBCKOM
ctuiie. IHbIMM cltioBaMH, HACTPOUTH MPOMIIT U MOJIENb TaK, YTOOBI HA OCHOBE TAOJUYHBIX JaHHBIX
U KPaTKOU CIIPaBKU T'€HEPUPOBAJICS CBS3HBIN TEKCT OTYETA.
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Osxumaemslii pe3yabTatr: [IpoToTHn MoJenu, reHepupyromeil aHaTUTUYECKH TeKCT 00-
3opa 00BEMoM 500—-1000 croB ¢ paznenamu «O630p coObITHIY, «Pexomenaarumy, «[IporHo3e»,
odopmieHHbIH 1o crannaptam 6anka. CTYACHT JOIDKEH MPEICTaBUTh PUMEP CTeHEPUPOBAHHOTO
0030pa U noka3aTh, Kak IPOMIT-UHKUHUPHUHT TTO3BOJIWII MOJYYUTh OCMBICIIEHHBIN CTPYKTYpPUPO-
BAHHBIN OTUET.

Keiic 2. NLP-ananmm3 xano0 kIueHTOB B CBOOOHOH dopMme

Onucanue: B kmueHTckyo cityk0y 6aHKa MOCTyalT oOpallieHus OT KIMEHTOB Yepes3 yar,
MOOUIIFHOE MPHIIOKEHHE U (HOpMY kaiio0. ITH COOOIICHUS MUITYTCSI B CBOOOTHOM opMe U MO-
TYT CO/IepKaTh OMUCAHUs MPOOIeM, SMOIMHU KIUEHTOB U T.11. HeoOxonumo nmoctpouts NLP-Mo-
JIelb CEMAaHTUYECKOTO aHAJIM3a, KOTOPast C MOMOIILI0 METOIOB MIPOMIT-UH)XKUHUPUHTA BBIJCISIET
CcyTh oOpareHusi (OCHOBHYIO MPOoOJIeMy KIMEHTA), ONpeeseT TOHATBHOCTh (3MOIMOHATBHYIO
OKpAacKy) U OIICHWBACT MOTEHIMAIBHYIO CEPbE3HOCTh MHIUACHTA. DTO MMOMOXKET OaHKY ObICTpee
pearupoBath Ha MPOOJIEMBI U BBISBIISITH TUIIOBbIE OOJIEBbIE TOUKH.

Ilenp: ABTOMATH3MPOBATH MEPBUYHYIO KJIACCH(IHMKAIMIO KIMEHTCKUX OOpAICHHUHA s
YCKOPEHUS UX MapIIPYTU3aLMU U BBIABICHUS MOBTOPSIOLIUXCS MPOOIEM B MPOIYKTaX HIIU MPO-
neccax. C nomounpto LLM nnaHupyeTcst pacro3HaBaTh KIHOYEBBIE TEMbI kajloObl (Hampumep,
cOolt mpuIokeHus, oIOKa MaaTexa) U SMOIMIO KIMEeHTa, YTOObI peraTh BONPOC MPUOPUTETHO-
CTH OTBETA.

Osxunaemslii pe3ynbraT: [IpoToTun pemenus (Hanpumep, Ha 6a3e LLM unu cneunanuzu-
pPOBaHHON MOJENN), KOTOPbIH aBTOMaTUYECKH U3BJIEKAET U3 TEKCTa OOpaIleHUs TEMY *KaloObl
(Hampumep, «IBOWHOE CIIHCaHUEey», «HE padoTaeT KapTay), ONpeaeseT IMOLUUOHAIBHYIO TOHAJb-
HOCTbH (HeraTHBHAsI, HCUTpaJIbHAS, TO3UTUBHAS) U CTCTICHh KPUTHYHOCTU. CTYICHT MPETOCTABUT
MIPUMEPHI aHATTN3a HECKOJIBKUX 5KaJI00 U MOKaXeT, KaK MPOMITThI HACTPOCHBI AJISl U3BJICUEHUS ATHX
CBEJICHUH.

Keiic 3. MynbTrMO1abHBIN aCCUCTEHT /1711 0AHKOBCKOTO OTEICHUS

Onucanue: B pusnueckux orneneHusx 0aHKa IUIAHUPYETCS BHEAPEHUE WHTEPAKTHUBHBIX
NH-koHCYynbTaHTOB Il TOMOLIM KiueHTaM. [ Ipeanonaraercs co3nars MpOTOTUIT MYJIbTUMOAAIIb-
HOI'0 aCCUCTCHTA, KOTOpI:IfI YMEET BOCIIPUHHUMATL P€Yb U BU3YaJIbHO OPUCHTUPOBATHCA B OTACJIC-
HuM. Hampumep, Takoil aCCUCTEHT JOJDKEH PaclO3HABATh JIMIA KIMEHTOB WIM NPEAbSABICHHbBIC
HMHU JOKYMCHTBI, BUACTH PACIIOJIOKCHUC 0aHKOMAaTOB U IIPpU 3TOM IMOHUMATH I'OJIOCOBBIC 3aIIPOCHI.
OH KOMOMHHMpYET KOMIBIOTEPHOE 3peHHE U 00pabOTKy €CTECTBEHHOTO SI3bIKa, OTBEYasi TOJIOCOM
Ha BOIIPOCHI KJIMCHTOB M JJaBas BU3YyaJIbHBIC ITOACKA3KH.

Iens: Pa3zpaboTarh mpOTOTUIT CUCTEMBI, UMUTUPYIOLIEH (PYHKIIMOHAIBHOCTH TAKOTO TI0-
MOITHHKA. OTO BKIIOYAET: OTBET HA THUITOBLIE BOIIPOCHI KIIMCHTOB I'OJIOCOM, PACIIO3HABAHUEC U OITHU-
CaHHe BU3YaJIbHBIX O0OBEKTOB (HampuMep, oTckaHupoBaTh QR-Kko/ macnopTa wiM mokasaTh MyTh
0 HYKHOT'O OKHa), HaBUTaIWIO KJIIMCHTA BHYTPU OTACJICHUA U T.I.. HpOMHT -UHXUHHUPUHT 31€Ch
HY>KEH /Il KOOPAMHAIIMY Pa3HBIX MOJAIBHOCTEH (TEKCTOBOW M BU3YalIbHOI) U (hopMaTa OTBETOB
ACCUCTEHTA.

Osxunaemsplii pe3ynbrar: NHTepakTUBHAS MYIbTUMOATbHAS MOJENb (MU IMYISIHS €€
paboThl), KOTOpas Ha 3aIpoc MOJIb30BATENS FOJI0OCOM MOKET BBIMIOJIHUTH A€WCTBHE: TOKA3aTh HYX-
HBI y9aCTOK OTJENICHUs Ha dKpaHe, IPOKOMMEHTHPOBATh MPOTpecc 00CIyKUBaHUsI, YKa3aTh Ha
Ommkaimmii 6ankoMar u T.1.. CTyIeHT T1eMOHCTpUPYET paboTy acCCUCTEHTa Ha HECKOJIBKHX CIIe-
HapusIX (HampuMmep, KITUEHT CIPaIIUBaeT TOJI0COM, aCCUCTEHT pearupyeT CIoBaMu M 0ToOpakaeT
MH(pOPMALIMIO HA IKPaHE).

Keiic 4. OntuMu3anus MpOMIITOB M OIIEHKA UX KayecTBa B 0aHKOBCKOM 4aT-00Te
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Onucanue: bank BHeapser Al-4ar-00T A KOHCYJIbTUPOBAHHS KJIMEHTOB 110 MPOAYKTaM
u ycayraMm. KauecTBo 0TBETOB Takoro 00Ta CUIBHO 3aBUCUT OT TOT0, Kak C()OPMYIMPOBAHBI CH-
CTEMHBIE U MOJIb30BaTENbCKUE MPOMNTHI (MHCTpYKLnK A1t LLM). B aToMm Kkeiice cTynenTam npe-
Jaraercs IpOaHaIM3UPOBATh, KAK pa3iIMuHble (JOPMYIUPOBKH MIPOMITA BIMUSIOT HA OTBETHI MO-
JIEJIN, U BbIpadOTaTh METOAMKY OLIEHKH KauecTBa IpoMIToB. Hanpumep, KOpOTKHiA HEONIpeneIE -
HBIM 3aIpOC MOXKET NPUBOIUTH K PACILIBIBYATOMY OTBETY, TOTAA KaK CTPYKTYPUPOBaHHBIN
OPOMIIT C yKa3aHHeM posiell U ¢opmara oTBeTa — K 0oJiee TOUHOMY M TOJIE3HOMY PE3YJbTaTy.
Heo6xonumo ymeTb n3MepsATh KauecTBO OTBETOB MO/ (HAJIM4KE OIMUOOK, IT0JIHOTA OTBETA, CO-
OTBETCTBUE MHCTPYKLUHU U OKUJAHUSIM) U HA OCHOBE 3TOr'0 YJIY4IlIaTh IPOMITHI.

Ienb: PazpaboTaTh 1 IpOTECTUPOBATH MOAXO/ K YIYUIICHUIO IPOMIITOB 1J1s1 0aHKOBCKOT'O
yar-00Ta. CTyIEHT TOJKEH 110100paTh METPUKH KauyeCcTBa OTBETOB (HAIIPUMED, 101 IPABUIIBHBIX
peILIeHnH 3a7a4 I10JIb30BaTeNs, yIOBIETBOPEHHOCTD T10Ib30BATENIEH OTBETAMU, OTCYTCTBHE «TaJl-
JIOLMHALMI» B OTBETE) U Ha UX OCHOBE CPAaBHUTH HECKOJIBKO BapHaHTOB poMnToB. Llens — no-
OUTBCS TOrO, YTOOBI J10JI1 BEPHBIX M IOJIE3HBIX OTBETOB BBIPOCIHA JO LIEJIEBOIO YPOBHA 3a CUET
ontuMHu3au HOPMYITHPOBOK 3aIIPOCOB U MHCTPYKUUH 1y1st LLM.

O>xunaemslii pe3ynabTar: OT4ET WIM MUHHU-HUCCIIEI0BAaHUE, JEMOHCTPUPYIOILEE OLICHKY Ka-
YecTBa Pa3HBIX BAPHAHTOB NMPOMITOB M (MHAIBHYIO ONTHMHU3MPOBAaHHYIO Bepcuio. Hampuwmep,
CTYAEHT MOXXET IPUBECTHU TAOJIUIy C METPUKaMHU (peIeBaHTHOCTh OTBETA, (PAKTUYECKAss KOPPEKT-
HOCTb, COOJIIOJIEHNE CTUJIS U T.J.) AJI1 IpoMITa Bepcuu A vs Bepcuu B, u mokasarte, yTo mocie
yJIy4IIEHUS [TPOMIITA Ka4€CTBO OTBETOB MOBBICMIIOCH. OXKHUAAETCS, YTO CTYACHT IPEUIOKUT pe-
KOMEHJAIMH 110 (HOPMUPOBAHHUIO IPPEKTHBHBIX MPOMIITOB (CTPYKTYPHPOBAHWE WHCTPYKIIHH,
yKa3aHHe KOHTEKCTa, IPUMEPOB U Ip.) HA OCHOBE POBEIEHHBIX IKCIEPUMEHTOB.

Keiic 5: (CarX TECHNOLOGIES). IIpororunupoBanue MVP ronounoii apkaasl ¢
HCIOJIb30BaHueM reneparusaoro U

Konreker. Ctynusa CarX TECHNOLOGIES xouer ObICTpO MpOBEpPUTH HOBYIO KOHIIETI-
LUI0 YJAMYHON FOHOYHOW apKajbl ¢ 3JIEMEHTaMH TIOHMHTA. 3ajaya: 3a 2 HeleIu CO3/1aTh MUHHU-
MaJbHO XH3HECTOCOOHBIN mpoaykT (MVP), kotopbiit MOXkHO ToKazath (Gokyc-rpymmne. B ko-
MaH/ie HeT XYAO0XHHUKOB U 3BYKOPEKUCCEPOB — TOIBKO pa3pabOTUMKHU, BJIAJCIONINE TPOMIT-HH-
XKUHUpUHToM U uHTerpanuei M. Pa3pemieno ncnoap3oBath 1r00ble TeHEpaTUBHbBIE MOJETH JUIS
CO3/1aHUSI acCeTOB U (PParMeHTOB KO/a.

3ananue (keiic).

— Pazpaboraiite npomnTsl u1si reHepauuu: (a) Tp€X POHOBBIX TPEKOB (ApUQT, CTPUT-pEi-
CHUHT, HOYHOM Tropo) uepe3 LLM (onucanue mist ayano-mMoent); (6) Habopa TEKCTyp J0-
POXKHOro MOKpHITHS U aBTO yepe3 YandexART; (B) 6a30BbIX CKPUNTOB YIpaBJiICHUS aBTO-
MoOusem u I npoTtuBHMKa Ha pomnTe «co3aai C# CKpUNT AJis ClIel0BaHUs 10 Tpacce
C TIOBOPOTaMM».

— Onumure apxutekTypy coopku MVP: kakue komnoneHnTtsl renepupyrorcs MU, kakue nu-
HIYTCSl BPYYHYIO.

— IIpennoxure KpUTEPUN OLIEHKH KaueCTBA CrEHEPUPOBAHHOTO KOHTEHTA (HalpUMep, COOT-
BETCTBHE CTHIIIO, YACTOTA OITMOOK B KOJIE).

— Hanumure cucTeMHBINH IPOMNT JAJISl ar€HTa, KOTOPBIN MOMOTAeT OTOMPATH JTYYIlINe BapH-
aHTBI TEKCTYp U3 10 creHeprupOBaHHBIX.

— OnenuTte BpeMeHHbBIE 3aTPaThl: CKOJIBKO Y€JIOBEKO-4aCOB CAKOHOMMJIO Hcnionb3oBanue NI
10 CPaBHEHUIO C TPAAUIIMOHHON pa3paboTKOM.

O:xupaemMblii pe3ysbTar:

- nmopoxHas kapta co3ganus MVP ¢ ykazanuem used Al tools;

— TpUMEpPHI TPOMIITOB M CTEHEPUPOBAHHBIX PE3yabTAaTOB (CKPUHILIOTHI, (parMeHTHI KOAA);

- onenka 3¢ dexruBHoctr (ROI) mpumenennst U1 B mpoToTHnupoBaHuu.

Keiic 6: (CarX TECHNOLOGIES). O6yuenue RL-arenTa ajs 3a1a4m «I0TOHHU JIH-
aepa» B GU3MYECKOH CUMYJIALNH
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Konteker. B urpe CarX Street UTpokH >kayroTcsl Ha CIMILIKOM IIPEICKa3yeMbIX TPOTUB-
HUKOB. HyxeH amantuBHbIA Al-cOmepHUK, KOTOPBIM YYUTCS MPECIeAOBaTh JUAEpa TOHKH, UC-
MOJIb3YS PeabHYI0 PU3UKY aBTOMOOWIIS (MHEPIHUS, ClIeTieHue ¢ qoporoi). Komanaa yxe nmeer
cuMyIsIiInoHHY0 cpeny Ha Unity ML-Agents. TpeOGyercst 00yuuTh areHta, KOTOPbI MOXKET J0-
TOHATDH U yJEP’KUBATHCS 32 LIEJIEBBIM aBTOMOOMIIEM Ha TPACCE C IOBOPOTaMU, HE BbLIETAsl.

Poas crynenta. ML-unxenep, HacTpauBarouii cpeny, GyHKIMIO Harpabl ¥ HapaMeTpbl
00yuenust PPO.

— 3anpanue (keiic).

— OnumuTe MpoCcTPaHCTBO HaOMIOJAeHUN (observations) IJsl areHTa: Kakue mapameTphbl
(oTHOCHTENBHAS] CKOPOCTb, YTOJI, PACCTOSIHUE, TEKYIIasi CKOPOCTh, IOKA3aHUs JaTYMKOB KacaHUs
JIOPOT'H ) HEOOXOIUMO TIepeIaBaTh.

— IIpemnoxure ¢pynkuuro Harpags! (reward function) Ha Kax10M mIare, KOTopasi MOOII-
psieT: COKpalleHHe IUCTaHIIUKU JI0 JInJepa, HaXOXKACHUE B 30HE «cliel B cieny (tailgating), mpo-
XOXKJICHHE KOHTPOJIbHBIX TOYEK; U ITpadyeT: BHUIET C TPAcChl, CTOIKHOBEHUE, CIUIIKOM OO0JIb-
10€ OTCTaBaHUE.

— Kaxkue peiictBus (discrete/continuous) IOMKHBI ObITH y areHTa: ras/TopMo3/pyib?
Obocnyiite.

— Onuure KoHBelep 00yueHus: Kak coOUpaTh OMbIT, KaK 4acTO OOHOBIISITH MOJUTHKY,
Kak u30eraTh nepeo0yueHust moj; KOHKPETHYIO Tpaccy.

— IIpeanoxxure METO/ OLIEHKH KayecTBa OOYUEHHOTO areHTa (Hampumep, CpeHee Bpems
yIaep KaHusl TUAepa, KOITUIECTBO OOTOHOB 32 5 KPYTOB).

— Hanummre nceBgokoa nukia coopa JaHHBIX sl 00y4eHHUs ¢ MOJKperieHueM (agent
step — environment step — reward — buffer).

O2xupaemblii pe3yJibTar:

— cnenudukanus cpensl u RL-napamerpos;

— rtpaduku ooyueHus (expected reward per episode);

— BHJICOJIEMOHCTpAIUsl MOBEACHUS OOYyYEHHOro areHTa (ONmUCcCaHUe TOro, YTO JIOJIKHO
OBITH BUHO);

— PEKOMEHJIAIUH 110 Pa3BEPTHIBAHUIO MOJIENIN B paHTaliMe UTPHI.

/. MaTepuaJIbHO-TEXHUYECKOE o0ecnevyeHue Mo JUCIHUIInHe (MOILYJII0)
Bupryansasie mammnsl, kiactep Managed Kubernetes u pecypebt GPU B o6nake mipeio-
cTaBisieTcss uHAycTpuanbHbIM napTHepoM ITAO «Coepbank»:

Ne IIponykt [TapameTrps! npoxykTa Kon-Bo | Kon-Bo kon- En.
¢burypanmii W3M.

1 | BupryansHast Ma- | Bupryansaas mammna 10% 1 60 116,

IIMHA vCPU 2 vCPU 4 RAM

OC Ubuntu 22.04 1 T

CucremHubi guck SSD 1 It

10 Io

Apenna my6mmaaoro [P 1 It

2 | BupryanbHas ma- | BuptyansHas mammaa ¢ GPU 1 1 116,

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

OC Ubuntu_24.04 1 116y
CucremHubi guck SSD 1 It

2000 re
Huck SSD 1 LT
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4096 o
Huck SSD 1 LT
4096 o
Apenpaa ny6mnuunoro IP 1 It
3 K8S Master node 8 vCPU 16 RAM 1 1 It
Worker node 10% nomnst 4 vCPU 5 106y
32 RAM
Worker node SSD-NVME 64 I'e
Apenna nyommaaoro [P 1 LI
4 | ML Inference In- | Bpems paGoThl B Mecsiil 40 1 |
stance Type GPU
Hncranc § x NVIDIA® H100 1 T
NVLink PCle 160 vCPU 1520
GB RAM
KommuecTBo 3ampocoB k ML-mo- 1 MoH.
JeIsIM It
Ksm ML-moneneit 160 Io
5 LLM Toxenst GigaChat 2 Max 50 MoH.
It
Tokensl Embeddings 400 MuH.
It

JlononHuTenbHbIE 00IaUHBIE PECYPCHI IPEJOCTABISAIOTCA TEXHOJIOIMUYECKUM apTHEpOM Y andex

Cloud.

HanmeHoBanue crieluaibHBIX OCHAaIIEHHOCTD CITeIMAJIbHBIX IIOMe-
MOMeENIeHU I IIEHU N

[MepeueHs JIMIIEH3UOHHOTO MPO-
rPaMMHOT0 00eCIIeYeHUs

Y4eOHble ayautopuu ajis mpo- | Mebenb: yaeOHas mebenb
BEJIEHUS 3aHATUH JEeKIUOHHOTO | TexHHuecKkue CpencTBa O0yueHus:
THMA JKpaH, MPOEKTOP, KOMITBLIOTEP
ayn. 129, 131, A-305, A-307

MS Office Word 2016 u BbIe
Ms Power Point 2016 u Bsime

Y4ebOuble ayautopuu Ajis mpo- | Mebenb: yaeOHas mebenb

BEJICHHUSA TEKyIIero KOHTpouyisi | TexHHuecKue cpeacTBa 00yUeHHS:
(Aya. 101, 102, 105/1, 106 u | DxpaH, KOMIIBIOTEP

106a) O6opynoBaHHe: KOMITBIOTEPHAS TeX-
HUKa C MMOJKIIOYeHHEeM K HH(opMaIm-
OHHO-KOMMYHHKaIlMOHHOW ceTn «MH-
TEpHET» M JOCTYIIOM B 3JIEKTPOHHYIO
nH(pOopMaMOHHO-00pa30BaTEIBHYIO
cpeny o0pa3oBaTeNbHON OPraHNU3aAINN

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

Y4eOHble aymuTopuu i mpo- | Mebenb: yaeOHas mebenb
BCICHUS HpOMe)KyTO‘IHOﬁ aTrTe-
crammu (Aya. 129, 131, A-305,
A-307)

VYuebHble ayauTopuu aus npo- | Mebenb: yueOHas mebensb

BeJICHNS JTabopaTopHBIX paboT | TexHHUecKue cpeacTBa 00yUeHHS:
(Ayn. 101, 102, 105/1, 106 u | skpaH, KOMIBIOTEP

106a) OO6opyznoBaHne: KOMITBIOTEpPHAs TeX-
HHKa C IOJKJIIOYeHneM K MHQpopManu-
OHHO-KOMMYHHKaIlMOHHOW cetn «MH-
TEpHET» M JOCTYIIOM B DJICKTPOHHYIO
nH(popMaMOHHO-00pa30BaTEIBHYIO
cpeny 00pa3oBaTeIbHOM OpraHu3aluu

Bpaysep Google Chrome, Jupyter
Notebook 6.3.0 wu Beie (s1361K Py-
thon ¢ 6ubmmorexkamu Numpy, Pan-
das, gensim, NLTK, PyMorphy,
obpeiimBopkom PyTorch)
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st caMocTOSITeNbHOM paboThl 00yYaOUIMXCS TPETyCMOTPEHBI TOMELICHHS, YKOMILIEK-
TOBAHHBIE CIIELIUATN3UPOBAHHON MEOENbI0, OCHAILIEHHBIE KOMITBIOTEPHON TEXHUKON C BO3MOXKHO-
CTBIO TMOAKIIIOYCHHS K ceTH «/HTepHEeT» U 00ecreyeHneM I0CTyIa B AJIEKTPOHHYI0 HH(pOpMaIH-
OHHO-00pa30BATENbHYIO CPEly YHUBEPCHUTETA.

HaumeHoBanue noMmemeHui s
CaMOCTOSTENIFHON paboTHI 00ydaro-
IIAXCS

OCHaIllEHHOCTh MTOMEILEHNH ISl CaMOCTOSI-
TENBHOU PabOTHI 00yUArOIINXCS

[epeuenp MUIIEH3MOHHOTO
MIpOrpaMMHOTO obecreye-
HUS

TTomemieHue a1 caMOCTOSATEIHLHOMN
paboThI o0yJaromuxcs (IUTaTBHBIN
3an HayuHoti OnOIHOTEKN)

Meobenb: yauebHas mebenb

KommiekT crenuann3upoBaHHON MeOenn:
KOMITBIOTEPHBIE CTOJIBI

ObopynoBaHre: KOMITBPIOTEpHAs TEXHHKA C
MOJKJIFOYEHHEM K HMH()OPMAIMOHHO-KOMMY-
HUKalMOHHOI ceTH «VIHTEepHEeT» U AOCTyIIOM
B 3JIEKTPOHHYIO HH(OpPMaIMOHHO-00pa3oBa-
TENBHYIO Cpelly 00pa30BaTelnbHON OpraHu3a-
1M, BeO-KaMepbl, KOMMYHUKAIIMOHHOE 000~
pyZAoBaHue, 00ecIeunBarolee J0CTYI K CETH
HHTEepHET (TPOBOAHOE COECIUHEHHE U Oec-
MPOBOJHOE COeqUHEHUE 10 TexHooruu Wi-
Fi)

MS Office Word 2016 u
BBIIIC
Ms Power Point 2016 u
BBIIIC

TTomemieHue a1t caMOCTOSATEIHLHOMN
paboter obOywaromuxcs (Ayn. 101,
102, 103, 105/1, 106 u 106a)

Meobenb: yauebHas mebenb

KoMmruiekt cnenuanu3upoBaHHONW Mebenu:
KOMITBIOTEPHBIE CTOJIBI

OO6opynoBaHHe: KOMITBIOTEPHAST TEXHHKA C
MOJIKITFOUCHUEM K HH()OPMAIHOHHO-KOMMY-
HUKAMOHHOU ceTu «IHTEepHET» U JOCTYIIOM
B 3JICKTPOHHYIO HH()OPMAIIHOHHO-00pa30Ba-
TEJILHYIO cpeny 00pa30oBaTeIbHON OpraHm3a-
1IUH, BeO-KaMephl, KOMMYHHKAIIHOHHOE 000-
py/0oBaHue, 00ECIICUNBAIOIICE JOCTYII K CETH
uHTEpHET (TMPOBOJHOE COeAMHEHHE U Oec-
MPOBOJIHOE COeinHeHue 1o TexHoioruu Wi-
Fi)

Bpaysep Google Chrome,
Matlab, Jupyter Notebook
6.3.0 wu BeIme (A3bIK Py-
thon ¢ OGubaroTekamm
Numpy, Pandas, gensim,
NLTK, PyMorphy, bpeiim-
Bopkom PyTorch)

B ocBoeHuM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
310pOBbs OOJBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHass paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHUE Y4eOHOro MaTtepuaa.

I/IH)II/IBI/IZ[yaHI)HI)IG KOHCYJIbTaOMHU 110 M[OpPCAMETY ABJIAIOTCA BaXHBIM q)aKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUYEHHS U YCTAHOBJIEHUIO BOCIIMTATEIHOTO KOHTAKTa
MCXKAY MNOpernoaaBaTcjicM U O6yanOHII/IMC$I HHBAJIMJIOM HWJIMA JIMOOM C OI'paHUYCHHBIMU

BO3MOJXKXHOCTAMHU 3J0POBbA.

[Tpumeuanue: Konkperusanus ayauropuii u ux ocHaienue onpeaensercss OIIOIL.
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