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1 Henu u 3axa4u M3y4YeHUus1 AUCHUIIMHBI (MOLYJIS1)

1.1 Ilean ocBoeHMsT AUCHHMIIJIUHDBI
DopMupOBaHHE y CTYICHTOB CUCTEMHBIX 3HaHUI, HABBIKOB U KOMIIETEHIIMI B 00JIACTH
pa3zpaboTku uHTeIUIeKTyanbHbIX (M) po60TOB, codeTaronux METOABI MAITUHHOTO O0YYEHUS,
KOMIIBIOTEPHOTO 3peHUs1, 00pabOTKH €CTECTBEHHOTO S3bIKa U POOOTOTEXHUYECKUX CHCTEM.
Kypc HampaBiieH Ha MOATOTOBKY CHEIHAINCTOB, CIIOCOOHBIX TPOEKTUPOBATH, IPOTPAMMUPOBATH
u uHTerpuponars M1 B poboTusnpoBanHbie MIaT()OpMBbI ¢ HCIIOIB30BaHUEM s3bIka Python u
COBpPEMEHHBIX (hPEHMBOPKOB.

1.2 3agaum JMCHMIITHHBI

1. O3HAaKOMHUTH CTYJIEHTOB C AapXUTEKTYpOH HHTEJUIEKTYaJIbHBIX pPOOOTOB U
KJIFOUEBBIMH KOMITOHEHTAaMH: CEHCOPHBIMH CHUCTEMaMH, CHCTEMaMH TPUHSATHS pEIIeHUN u
HCIIOTHUTENbHBIMA MEXaHU3MaMHU.

2. Hayuntp ucnonb3oBarh OuOmuMoTexku u ¢peiimBopku Python mnmst paszpaborkm NU-
koMIioHeHT po0oToB (OpenCV, TensorFlow/PyTorch, ROS, SpeechRecognition u ap.).

3. Pa3BuUTh HABBIKM MHTETPAIIMN CUCTEM KOMITBIOTEPHOTO 3pEHHSI, PACTIO3HABAHUS PEUH U
HABUTAIMH B pOOOTOTEXHUYECKHX IIaTdhopMax.

4. CdopmupoBaTh MOHMMAHHE METOJOB OOYYEHHS AarceHTOB W MPHUHATHUS PEIICHHN
(reinforcement learning, mnanupoBaHue, MOBEACHYECKHUE JIEPEBbS).

5. IloAroToBUTH CTYNEHTOB K MPOEKTUPOBAHMIO U pa3padoTke nporotunos U-podoTos,
BBITIOJTHSIONIMX aBTOHOMHBIE 33/1a41 B CUMYJISIIIUOHHBIX WM PEAIbHBIX Cpejlax.

1.3 MecTo AucuuninHbl (MOAYJs1) B CTPYKTYpe 00pa3oBaTeIbHOM POrpaMMbl

Jucuunnuna «AHKeHepHus HHTEJIEKTYaJIbHBIX aTeHTOB» OTHOCUTCA K yacTH bioka 1
«Juctumuunel  (Moaynu)», (GOpMHpPYeMON y4YaCTHHKAMU OO0pa30BaTeIbHBIX OTHOIICHUMN
y4eOHOro IJaHa.

JlaHHas AUCUWIUIMHA TECHO CBsi3aHAa C KypcamMu «l'eHepaTHBHBIH HCKYCCTBEHHBbIH
HHTEJIeKT», «MammnHuHoe 00yuyeHue», «O0padoTka eCTECTBEHHOI0 SA3bIKA», KAPXUTEKTYPbI
HelPOHHBIX ceTeil».

Marepuan Kypca CIYyKUT CBS3YIOIIMM 3BEHOM MEXIY TEOPETHUYECKHUMH OCHOBaMHU
HWCKYCCTBEHHOTO  MHTEJUVIEKTA, HWHKCHEPHBIMU  MPUHIUIIAMH  T[OCTPOEHUSI CHCTEM H
MPaKTUYECKUMH 3a7a4aMH TMPOEKTUPOBAHUSI HWHTEIUICKTYaJbHBIX areHTOB, CIIOCOOHBIX K
BOCIIPUSITUIO, PACCYKICHHIO U B3aUMOJICVCTBUIO C TTOJI30BATEIEM WJIM BHEIIHEN CPEIOM.

3HaHUS W HaBBIKH, TIOJYYCHHBIE TPU OCBOCHUHM JUCIUIUIMHBI, HCIOIB3YIOTCS B
MOCJENYIOIMX KypcaX, Takux Kak «MHoroareHtHole cucrembl», «I'nopuanbiii UH»,
«HHxeHepust npoMnToB U B3aumoaeiicreue ¢ LLM», a Takyke IIpy BBIIIOJHEHUU KYPCOBBIX U
BbINYCKHBIX KBAJIM(PHKAINOHHBIX padoT.

1.4 IIpogeccuonabHBIC POJIN B CTPYKTYpe 00pa30BaTe/IbHOH NPOrpaMMBbl

Ponw 1: Al Robotics Engineer (HUnoicenep no MU acenmam)
IIpoexmuposarnue u peanuzayus CUCmem UCKYCCMBEHHO20 UHMELLeKma 8 poOOmax.
3aoauu:
1. Uumeepayus ancopummos KOMNbIOMEPHO2O 3PEHUS, PEYe8020 63AUMOOCUCMEUs U
NPUHAMUS peulenuti 8 poOomax.
2. Paspabomka cucmem asmoHomHo20 nogedeHnust Ha Python.
3. Hacmpoiixa ROS (Robot Operating System) u cumynamopos (Gazebo, Webots).
Ponv 2: ML Engineer (HUnoicenep mawunno2o odyuenus 6 pobomomexHuxe)
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Paspabomka u enedpenue mooenet MAUUHHO20 0OYUeHUs 0N BOCNPUAMUS U NPUHAMUSL PeldeHUll

pobomonm.
3aoauu:

1. Obyuenue mooeneii 015 pacno3Hasanus 06bLEKMOB, peull U Hecnos.
2. Hcnonvzosanue reinforcement learning 0ns 00y4eHusi aBMOHOMHBIX A2EHMO8.
3. Onmmumuzayus u mecmupoganue mooeinell 8 peaibHOM PEMEHU.
Ponw 3: Al Project Manager (Meneodacep MH-npoexmos ¢ pobomomextuxe)
VYnpaenenue npoyeccamu cozoanus u enedperus MU azenmos.

3aoauu:

1. IlInanuposanue apxumexmypwl u smanog paspabomku MU azenma.

2. Koopounayus pabomul KoManObl paspadomyuKos, aHAIUMUKOS U UHIHCEHEPOB.

3. Ananuz npouszeooumenvrHocmu u d¢hghexmusrnocmu MU-cucmem 6 pobomax.

1.5 TlepeueHb NIAHHPYEMBIX Pe3yJbTATOB O0y4YeHHS MO JUCUHMILIMHE (MOIY.JIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATaMH 0CBOEHNsI 00pa30BaTe/ILHOMH MPOrpaMMbl

N3ydenne nanHoi y4eOHOM UCIMILTHHBI HATPABJICHO Ha ((OPMUPOBAHUE Y 00yUJaOIUXCS

CIIEIYIOIINUX KOMIETCHIIHIA:

Kona, ypoBens u
¢opmyupoBka KoMIEeTEHIMHU

Nuaukaropbl

YpoBHU 0cBOEeHUsI
HHIUKATOPOB KOMIeTeHIUH

0-2 CriocobeH MpuMEeHATh U
(unmm) pazpabaTbIBaTh
MYJIbTHAr €HTHBIE aJITOPHTMBI

0-2.4 OuecHmBaer
pe3y.]]bTaTI/IBHOCTI) HpI/IMCHeHI/Iﬂ
MYJIBTHAT€HTHBIX aJITOPUTMOB B
3amauax MMM na ocHOBE
COIIOCTABJICHUS C aHAJIOTaMU

Co3aer METpUKHU KayecTBa
pewenus 3anaq M, B KOTOpbIX
yauThIBaeTCs 3P PexT
CaMOOPTaHU3allU areHTOB

LLM-4 (b) Criocoben
MIPUMEHSATH U (WJIH)
pa3pabaTsiBaTh T€HEPATUBHBIC
mozaenu u bAM

LLM-4.1 Ymeer npuMeHSTh U
paspabaTeIBaTh
MHTEJUIEKTYaIbHBIX ar€HTOB

IIpumensier MmeTonbl
HCKYCCTBEHHOT'O MHTEIIEKTa
JUTS CO3JaHHS U HACTPOUKH
UHTEJUIEKTYaJIbHbIX areHTOB,
YIPABJIAIOMINX OBEJEHUEM
poboTta

LLM-5 (IT) Opraausyet
B3aHUMOJCHCTBHUE C
reHepaTUBHBIMU MOAEIISIMHU
4yepe3 MPOEeKTUPOBaHUE, AaHATH3
Y IPUMEHEHHUE TIPOMIITOB

LLM-5.2 BerpanBaeT mpoOMITEHI
B MMalInjaiH B3aUMOJIeHCTBUS

YMeeT HHTErpupoBaTh
B3aumoiercraue Ml-areuroB u
YeJIOBEKO-MalINHHBIX
nnTepdeticoB B crpykrypy UU-
poboTta

LLM-5.4 PazpabaTsiBaeT
JIU3alH U CTPYKTYpPY MPOMIITOB

IIpumensieT NpUHLUIIBI
MPOEKTUPOBAHUS POMIITOB IS
HACTPOMKHU AUAJIOTOBBIX U
YIPaBIAIOUIUX MOIYJIEN B
PpOOOTOTEXHUYECKHIX CHCTEMaX

Bld-1 Criocoben ocyiiecTBIsTh
TPYNOBBIE QYHKIIH,
00yCIIOBIICHHBIC
npoeccuoHaIbHON POJIBIO, B
OI1[ «CTtpouTensCcTBO U
FOPOACKOE XO3HUCTBO»

Bld-1.1 ITpumeHsieT MeTObI U
texHosiornu N uist penienust
aKTyaJlbHBIX 337249 B
rpajOCTPOUTEILCTBE

VYMenwne ucnoab3oBath M-
HOAXOABI AJI1 aBTOHOMHOM
HaBWTAaIlUW, PACTIO3HABAHUS
00BEKTOB M B3aUMOJIEICTBHA C
YeJI0BEKOM

Bld-1.2 IMpumensier MeToIbI U
texnonorun MU nns perenust
aKTyaJIbHBIX 337124 B
CTPOUTETLCTBE

Bmagenne metomamu
MOBBIIICHHS aBTOHOMHOCTH 1
HaJIEKHOCTU
POOOTOTEXHUYECKUX CUCTEM




Bld-1.4 [IpumeHsieT TEXHOIOTUU
B aPXUTEKTYPHOM
NPOCKTHPOBAHUI

[loHnmanve NPUHLINTIOB
HHTErpaliy anlapaTHbIX U
MIPOrPaMMHBIX KOMIIOHEHTOB
POOOTOTEXHUYECKUX TIATPOPM

E1l Cnocoben ocymiecTBIATh
TPYJOBbIE (DYHKIIMH,
00yCIIOBIICHHBIC

PO eCCHOHATTLHOM POJIBIO, B
OIl[ «2OxoHOMHKA, GUHAHCHI U
YIPABICHHUE)

E1l.1 IIpumeHsieT METOABI U
TEXHOJIOTHH OpTaHU3alUuH U
yIpaBJICHHS JaHHBIMU U
3HAHUSAMU B PUHAHCOBOM chepe

[Mpumensier MeTobI
yIpaBleHNs JAHHBIMU U
3HAHUSMH TIPH TUIAHUPOBAHUH U
oueHke 3¢ dexruBnoctn NN-
MIPOCKTOB B POOOTOTEXHHKE

El.4 TlpuMeHsieT COBpeMCHHBIC
MeToAbl U TexHosornu M st

Hcnons3yeT noaxoasl
CTpaTEernyecKoro ynpaBjieHUs U

aHaJIM3a JaHHBIX IS
onTuMu3aIuy padoter MU
arcHTOB

peLIeHus OIEpaTUBHOIO
YIIPABIICHHS U CTPATETUYECKOTO
TUTAHUPOBaHUS B QUHAHCOBOMN
JIEATEIbHOCTH

FC-2.1 Uccnenyer u
paspabaTsiBaeT OOIBIITHE
s3p1K0BBIE Monienn (LLM) n
JIpyTUe MOJIENH JUISI
CHMBOJIBHBIX JaHHBIX

Hcnons3yetr MeToabl
reHeparuBHoro M1 u moaenei
BOCITPHATHS IIpH pa3paboTke
NN -koMIIOHEHTOB POOOTOB

FC-2 (b) CnocobeH npoBOIUTh
(pOHTHPHBIE UCCIICTOBAHNUS B
o0acTu GyHIAMEHTAIbHBIX U
reHepaTUBHBIX MOJIEIICH

FC-3 Cnoco6eH nmpoBoauTh
(hPOHTHUPHBIC UCCIICIOBAHUS B
00J1aCTH yIIpaBJICHUS, PEIICHUS,
AreHTHBIX ¥ MYJIbTHAT€HTHBIX
CHCTEM

FC-3.2 Uccnenyer u co3maet
Ar€HTHBIC CUCTEMBI

[TprMeHsieT PUHLIUITBI
IMOCTPOCHHA arCHTHBIX U
MYJIbTUArcHTHBIX CUCTEM JJIA
peanu3alin KOJUIEKTHBHOTO
NIOBEJICHUS] pOOOTOB

2. CTpyKTypa M cofep:KaHHue TUCHUIINHBI

2.1 Pacnipenesienne TPyA0€MKOCTH JUCHHMILIMHBI IO BUAAM padoT

OO6mast TpyI0€MKOCTh AUCLIUILIIMHBI COCTABISAET 2 3a4. €. (72 yacoB), X pacrnpeaeeHue
0 BUJaM paboT MpeCTaBIeHO B TabIMLe

CeMmecTpbl
Bun y4yeOHoii paGoThI Beero (4acwpl)
4acoB 1
KonrakTHas padora, B TOM 4HcJIe:
AynuTopHble 3aHATHS (BCEro): 34 34
3aHATHSA JIEKIIMOHHOIO THIIA 16 16
JlaGoparopHble 3aHATHS 18 18

3aHATHS] CEMHUHAPCKOTO THIIA (CEMHHAPEI,
MPAKTHYECKUE 3aHATHUS)

HWnasi kOHTaKTHas padoTa:

KonTpons camocrositensHoi padboTsl (KCP) 2 2

[Ipomexyrounas arrecranus (MKP) 0.2 0.2

CamocrosiTeJbHAasA padoTa, B TOM YHCJIe: 35.8 35.8

Kypcosas pabora

IIpopaboTka y4eOHOTO (TEOPETHIECKOT0) MaTepraia

BerImonHeHe HHIUBHTYaTbHBIX 3aJaHuH (TOJrOTOBKA
COOOIIEHUH, TPe3CHTAIIHIA)

Pedepar




HOZ{FOTOBK& K TCKYIICMY KOHTPOJIIO

KoHTpoJib:

IloaroTroBka K 3K3aMeHy

O0mas Tpy10eMKOCTh

gac. 72 72
B TOM 4HCJIe
KOHTaKTHas pabora
3a4. e 2

2.2 CTpyKTYpa AMCUUIIMHBI

Pacripenenenne Bu10B ya4eOHOM paOOThI U UX TPYIOEMKOCTH IO pa3zeiiaM JUCIUILIHHBL.
Pazpnenbl (TeMbl) TUCHUIUIMHBI, U3y4aeMble B 7 CEMECTpe

KosmnyecTBo yacos
Buea
AUTO
Ne HaumenoBanue pasnenos (Tem) Bce AyuropHas )l;naﬂ
pabora
ro padort
a
JI 3 | JP | CPC
1 2 3 4 5 6 7
Beenenue B 1M-poGotoTexnuxky. [lonstue
1. | MHTEIIEKTYaIbHOTO poO0Ta U apXUTEKTypa 8 2 2 4
CUCTEM
5 AnmnaparHble KOMIOHEHTBI U CEHCOPHBIE 2 ) ) 4
CUCTEMBI pOOOTOB
3. OCHOBBI KOMIIBIOTEPHOT'O 3PEHUSI U BOCIIPUATHS 9 ) ) 5
cpensl
O6paboTka peun U B3aUMOJIEHCTBHE POOOTa C
4. » 9 2 2 5
4esoBeKoM (speech recognition, NLP)
5 [IpuHsATHE pemennii u yrpaBieHUE OBEICHUEM 1 ) 3 6
" | poGora (state machines, planning, RL)
HNurerpauus UM-monynen B
6. | pobororexuudeckue cucremsl (ROS, Python 10 2 3 5
API, cumynsTopsl)
HaBuranus, opueHTanus 1 aBTOHOMHOE
7. 8 2 2 4
JBIKEHHE POOOTOB
TectupoBanue, OTJIaKa U OLEHKA
8. s¢dexruBHoctu MU arenra 6.8 2 2 2.8
9. | KypcoBas pabora u 3ammura
HUTOI'O no pa3pesiaM IHCHUILIHHBI 69.8 16 18 35.8
Kontpons camocrositensHoi pabotsl (KCP) 2
ITpomexyrounas arrectanus (MKP) 0.2
IToaroroBka K TEKyeMy KOHTPOJIIO
OO0uiasi TPy10€eMKOCTb IO M CUMILINHE 72

Ipumeuanue: JI — nexyuu, I13 — npaxmuueckue 3anamus/cemunapei, JIP — nabopamopnvie sanamus, CPC —
camocmosmenvras paboma cmyoenma

2.3 Conep:xanue pa3aesioB (TeM) M CHUILTAHbBI
2.3.1 3ansaTHS JIEKIITMOHHOT0 TUIIA




®opma

TeKylle
HaumenoBanue pasaesa
Ne Conep:xanue pasgesa (TeMbl) ro
(TemMbl)
KOHTPO
Js
1 2 3 4
OmnpeneneHue MOHATHH «HHTEIUIEKTYaIbHBIN
POOOT» 1 «pOOOTOTEXHHUYECKAS CUCTEMAY.
Hcropust pazputus M-poOOTOTEXHHUKH.
Beenenue B UN- CoBpeMeHHBIE HAIPaBICHUS: CEPBUCHAS, B
1 poGororexHuky. [lonsarue HCCIIeIOBaTeNbCKass POOOTOTEXHUKA. KO;ZZI:I Z;bl
" | mHTEIUIeKTYaIbHOTO poboTa n | Apxurekrypa MH-pobora: cencopsl, cucremMa 1.4 Y
APXUTEKTYpa CUCTEM BOCIIpHUATHA, IIPUHATUC pemeHI/Iﬁ,
HCTIOJIHUTEILHbIE MOYJIH.
B3anMocBs3p MEX Yy anmnapaTHON 4acThIO U
HCKYCCTBEHHBIM MHTEJIJICKTOM.
Turiel ceHCOpOB: AMOAPHI, KAMEPBI,
MUKPOQOHBI, YIBTpa3ByKoBbIe AaTduKH, IMU.
Wnrepdeiicer cesazu (12C, SPI, UART, USB).
AnmaparHble KOMIIOHEHTBI 1 po (I2C, SPL, ’ ) Bonpocer
2. [IpuaNIHITE pabOTH 1 KATUOPOBKU CEHCOPHBIX K 3aueny
CEHCOpHBIE CUCTEMBI POOOTOB . 5.0
MOJyIeH. -
APXUTEKTYpa B3aUMOJICHCTBHSI CEHCOPHBIX
JAHHBIX ¢ ynpaisitomumu UU-mogymsimu.
[lonsTHE M 321241 KOMIIBIOTEPHOTO 3pEHHUS B Bonpocui
poboTax. K 3avemy
O6paboTka u300pakeHui: (GUIBTPAL, 10-15
3 OCHOBBI KOMITBIOTEPHOTO BbIJICJICHUE KOHTYPOB, OMHApU3aLHsL.
" | 3peHus U BocTIpusITUS cpefbl | Pacnosnasanue 00bekToB ¢ momoupio OpenCV
u Herponnsix cereir (YOLO, SSD).
[IpuMeHeHre CBEPTOUHBIX HEUPOHHBIX CETEH
(CNN) B 3a/1auax HaBUTAIMW ¥ PAaCTIO3HABAHUSI.
Pacno3naBaHue peun ¢ UCIOJIb30BAHUEM Bonpocwi
O6paboTka pedn u oubmmorek SpeechRecognition u Vosk. K 3aueny
N Cunres peun: pyttsx3, gTTS. 15-20
B3aMMOjIelicTBHE poOoTa C
4. OcnoBbl NLP s ynipanenust pobotom
4yeJloBeKoM (speech
ion. NLP TOJIOCOM.
recognition, ) [IpoektupoBanue nmuanoroBsix cucrem (LLM B
KOHTEKCTE pOOOTOTEXHUKH).
[InanupoBanue NEHCTBUI U IOCTPOEHUE Bonpocwi
CTpaTerui. K 3auemy
TTpuHsTHE pelieHyii u KoHeuHble aBTOMATBI, MTOBEJICHYCCKUE JCPEBbS, 20-26
rpadbl COCTOSTHHH.
YIIPABJIEHUE NTOBENECHUEM
5. . OcCHOBBI 00YyYEHUS C TTOIKPETIIEHUEM
poborta (state machines, f .
lannine. RL (Reinforcement Learning) 115t aBTOHOMHBIX
planning, RL) areHTOB.
[Ipumepsr anroputmoB: Q-Learning, DQN,
PPO.
Nurerpauns UU-monynei B Apxurektypa ROS 1 npuHOumnsl Bonpocui
POOOTOTEXHUYECKUE CUCTEMBI | B3AMMOZICHCTBHSA MEXLY Y3/IaMH. Kk sauemy
(ROS, Python API Opranuzanys oOMeHa COOOIIECHUSIMH, 26-32
b > . .
7 CHMYJIATOpBI) yONMKanus U TIOATMCKA (topics, services).

CBsI3b MEXKIY MOAYIISIMU KOMIIBIOTEPHOTO
3peHus], HABUTAINH U YIIPaBICHUSI.

Wnterpanus Python-ckpuntos u MM-moneneii B
ROS.




®opma
HaumenoBanue pasaesa rexyue
Ne (Tembi) Conep:xkanue pasuena (TeMbl) o
KOHTPO
as
1 2 3 4
Hauranusi, opueHranus u Jlokanu3arysi, MOCTPOCHUE U OOHOBJICHUC Bonpocw
ABTOHOMHOE JIBUDKEHUE kaptel (SLAM, AMCL). K 3auemy
poGoTOB Mappyrusamnus u 00xo npensTcTBui (A¥*, 32-34
] Dijkstra, DWA).
) Hcnonbp30BaHMe JaTYMKOB JIJIs1 OPUCHTAILIUU B
MIPOCTPAHCTBE.
Hapuranus B cUMyJIILIMOHHOM cpefie U Ha
pEeaIbHOM YCTPONCTBE.
TectupoBanue, oTiIaaKa u IToaxone! k TectupoBanuto M-monymnen. Bonpocw
OLICHKA 3@@6KTHBHOCTH - MeTonbt cOopa JIOTOB, METPUKH TOYHOCTH U K 3auemy
poGora HPOU3BOJUTEIBHOCTH. 34-39
9. Ontumusanus padoThl aITOPUTMOB B peaTbHOM
BpPEMEHU.
Omnanka B ROS, cumynsinus clieHapues,
CTPECC-TECTUPOBAHUE.

Ipumeuanue: JIP — omuem/3awuma nabopamopnoii pabomei, KII1 - evinoanenue kypcosozo npoexma, KP - kypcosoti
pabomul, PI'3 - pacuemmno-epagpuuecrkozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xonnoxeuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.2 3aHATHS CEMHHAPCKOI0 TUIIA
He npenycmotpenst

IHpumeuanue: JIP — omuem/3auwpuma nabopamopnoii pabomwi, KI1 - évinonnenue kypcoeozo npoexma, KP - kypcosot
pabomel, PI'3 - pacuemno-epaguuecxoeo 3adanus, P - nanucanue pegpepama, 3 - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.3 JIaGopaTropHble 3aHATHSA

dopma
TeKylle
HaunMmeHoBanue pasnena yut
Ne (Tembi) HaumenoBaHue 1a60paTOpHBIX padoT ro
KOHTPO
as
1 2 3 4
Bsenenue B UU- .
poGoToTexHuKy. TloHsTHE O3HakoMJIeHHE CO cpeaoi paspadbotku (Python,
1. ) ROS, Webots/Gazebo). Coznanue JIP
HHTEJJIEKTYaTbHOTO pOOOTa o
MPOCTEUIIIET0 CKPUIITA YIIPABIEHUS POOOTOM.
APXUTEKTYpa CUCTEM
Co6op u Bu3yanu3anus JaHHBIX C CEHCOPOB
AnmapatHbie KOMITOHEHTHI U
2. (mupap, xkamepa, IMU). Ananu3 mymoB u JIP
CEHCOPHBIE CUCTEMBI POOOTOB
KaJIMOpOBKA JaHHBIX.
PacrioznaBanre 00HEKTOB C HCITOTBE30BAaHIEM JIP
3 OCHOBBI KOMITBIOTEPHOTO OpenCV u neiipocereii. DopMUpPOBAHKE KaPThI
3pEHUS U BOCIIPUATHSI CPEJIbI OKPYXXaloIeH Cpesibl.
O6paboTka peun u . JIP
N Co3naHue TroJ0coBOro nHTEpdeiica
B3aMMOJIelicTBHE PoOOTa C
4. ynpasnerus podorom Ha Python.
4yenoBeKoM (speech P
. acTI03HaBaHNE KOMAH/I ¥ CHHTE3 PEUH.
recognition, NLP)
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®opma
TeKyIle
HaumenoBanue pasaesa yi
Ne (Tembi) HaumenoBanue 1a60paTopHbIX padoT ro
KOHTPO
ast
1 2 3 4
[IpunsiTue pemeHui u TJIP
MpARIICHNE TIOBETCHHEM Peanuzanus moBegeHYeCcKOro AepeBa MK
5. | . KOHEeYHOro aBToMmara. [IpumeHeHue anropuTMoB
pobota (state machines, . .,
lanning, RL) Q-Learning/DQN 1 pUHATHS PEIICHAN.
planning,
Wurerpauus UHU-monynei B . . JIP
POGOTOTEXHHUECKHE CHCTEMBI Hactpoiika B3anMoneiicTBUsI MKy MOAYISIMH
6. pacmo3HaBaHusl, yIPaBJIeHUS 1 HAaBUTAIHH.
(ROS, Python API, Pa6ora c ROS Topics u Services.
) p
CHUMYJISITOPBI
HaBuranus, oprueHTaiys u Peasm3anusi HABUTAINH C UCIIOB30BAHHEM JIP
7. | aBTOHOMHOE JBUKECHHUEC SLAM u A*. O0xoj npensITCTBHI B
poboToB CHMYJISATOPE.
TectupoBanue, oTnaaka u . JIP
] oterka sddexruBrocTH NN Ouenka npousBonurensHoctu M-Monynen,
' 1 aHaJu3 JIOTOB, CTPECC-TECTUPOBAHUE MOIECTIH.
pobota P P

Ipumeuanue: JIP — omuem/3auwguma nabopamopnoii pabomowl, KII - geinonnenue kypcogozo npoexma, KP - kypcosoti
pabomul, PI'3 - pacuemno-epaguuecxoeo 3adanus, P - nanucaumue pegpepama, 3 - scce, K - xomnoxeuym, T —
mecmupogarue, P3 — pewenue 3adau.

2.3.4 IlpumepHast TeMaTHKa KypCOBBIX padoT (IpPOeKTOB)
He npenycmorpensl

2.4 IlepeyeHb y4eOHO-METOAUYECKOIO O0ecneYeHHus1 JIsi CAMOCTOATEIbHOM padoThl
0o0y4aromuxcs Mo JUCHHILINHE (MOAYJII0)

[epedens y4eOHO-METOIMUYECKOTO 00ECIICUCHHS AUCITUTUTNHEI 10
Ne Bun CPC BEITIOJTHEHHUIO CAMOCTOSITEIIEHOW PaOOTHI

1 Hpopa60TKa 1 IOBTOPCHUC MGTO,I[I/I‘IGCKI/IG YKazaHus AJi1 HOATOTOBKH K JICKIHMOHHBIM U CEMHUHAPCKUM

JICKITUOHHOI'O MaTepuralia, 3aHATUAM, YTBEPXKICHHBIC Ha 3aCCHaHUUn Ka(be,[[pbl aHaJIn3a OaHHbIX H
Marepuasna yueOHoi u MCKYCCTBEHHOTO MHTEJUIEKTa (haKyJIbTeTa KOMIBbIOTEPHBIX TEXHOJOTHH H
HAy4HOMW JINTEpaTypHl, npukinagHoi marematuku PI'BOY BO «KyOI'Y», mporoxonm Ne7 ot
MOJITOTOBKA K ceMuHapckum | 22.03.2023 r
3aHATUAM

2 HO}]FOTOBKa K TCKYIIEMY MCTOHI/I‘ICCKI/IC YKazaHuA IJIA MOATOTOBKU K JICKIIMOHHBIM U CEMUHAPCKUM
KOHTPOJTIO 3aHATHSIM, YTBEP)KACHHBIE Ha 3acelaHuM Kadeapbl aHamu3a AaHHBIX U

HCKYCCTBEHHOTO MHTEJUIEKTa (haKyJabTeTa KOMIBIOTEPHBIX TEXHOJOTHH H
npuknagHod Marematnkn PI'BOY BO «Kyol'Y», mporokon Ne7 ot
22.03.2023 r

VY4eOHO-MeTOUECKue Marepuajbl Uil CaMOCTOSTENbHOW paboThl 00ydaromuxcs u3
YKClia MHBAJIKU/IOB U JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3710poBbs (OB3) npenocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAaHUYEHHSM UX 3J0POBbS U BOCIPUATHS HHPOPMAIIH:

Jljig U1 ¢ HapyIIEHUSIMU 3pEHUs:

— B [1€4aTHOM (popMe yBEITMUYEHHBIM HIPUPTOM,

— B (popMe IIEKTPOHHOTO JOKYMEHTA,

— B (popme aynuodaiina,

— B IIe4aTHO# (opMe Ha si3bIke bpaits.



JIist JiL ¢ HapyLIEHUsIMU CITyXa:

— B IIe4aTHOM dopme,

— B (hopMe 3IEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUI ¢ HApYIISHUSIMHA OTIOPHO-/IBUTATEIILHOTO arllapara:

— B TICYaTHOH (opme,

— B (hpopMe IMEKTPOHHOTO JIOKYMEHTA,

— B popme aynmodaiina.

JlaHHBII TIEpeYeHh MOXET OBITh KOHKPETU3WPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
00y4aroIIMXCsl.

3. O0pa3oBare/ibHbIE TEXHOJIOTHH
B cootBercTBUM ¢ TpeboBanusiMu PI'OC B mporpamMmma JUCIHUILIMHBI MPEIyCMaTpUBAET
UCTIOJIb30BaHKE B Y4eOHOM IpoIiecce CIeAYIONMX 00pa3oBaTeIbHbIC TEXHOJIOTHU: YTCHUE JIEKIIUN
C HCIIOJIb30BaHUEM MYJIBTHMEIUNHHBIX TEXHOJOTHIA; METO/ MaJIbIX TPYII, pa300p MPaKTUUYECKUX
3a/1a4 U KEHCOB.
[Ipu 0OydeHnr UCHONB3YIOTCS CAEAYIOIINEe 00pa3oBaTeIbHbIe TEXHOIOTUU:

— TexHomorusi KOMMYHHKAaTUBHOTO OOy4deHHMs — HampaBieHa Ha (opMupoBaHHE
KOMMYHUKaTHBHOW KOMIIETEHTHOCTH CTYACHTOB, KOTOpasl SBIsETCS 0a30BOi, HEOOXOAUMOW ISt
aJanTalyy K COBPEMEHHBIM YCIOBUSAM MEXKYIBTYPHOU KOMMYHHUKAIUH.

— Texnomorust pa3HOYpOBHEBOTO (IU(PepeHIIMPOBaHHOTO) OOY4YEeHUsT — MpPEAIoiaraet
OCYUIECTBIICHUE T03HABATEIbHON JEATEIbHOCTH CTYIEHTOB C YYETOM HX HHJIMBHUIYaJIbHBIX
CIIOCOOHOCTEH, BO3MOXKHOCTEH M MHTEPECOB, MOOIIPSsS MX PEaTH30BBIBATH CBOM TBOPUECKHUI
notreHuuan. Co3aHue U UCHOJIb30BAHUE UArHOCTUYECKUX TECTOB SIBISETCS HEOTHEMIIEMOM
YaCThIO IAHHOM TEXHOJIOTHH.

— TexHonmoruss MOIYIbHOIO OOyY€HUsI — MpelycMaTpUBaeT JEJICHUE COAECpPHKaHUS
JUCIUIUIMHBI Ha JJOCTaTOYHO aBTOHOMHBIE pa3/ielibl (MOYJIH ), UHTETPUPOBaHHBIE B OOLIHII KypC.
— HudopmanmonHo-koMMyHuKaimonHsle  TexHosnorun (MKT) - pacmupsioor paMku

00pa30BaTeIbHOrO MPOIECCa, MOBHIMIAS €r0 MPAKTHYECKYI HaNpaBIE€HHOCTb, CIOCOOCTBYIOT
WHTEHCU(DHUKAIIMKA CaMOCTOSATEILHON pabOThl y4yalIuxcsi W TOBBIIICHUIO TO3HABaTEIIbHON
akTuBHOCTH. B pamkax VKT BeaensroTcs 2 BUAa TEXHOJIOTHIA:

— TexHonorusi HCHOJIL30BaHUSI KOMIIBIOTEPHBIX MPOrpaMM — TIO3BOJSET APPEKTUBHO
JIOTIOJIHUTB TIPOLECC O0YUYEHHUSI SI3bIKY Ha BCEX YPOBHSIX.
— VIHTEpHET-TEXHOJIOTUH — TPENOCTABIAIOT IIUPOKUE BO3MOXKHOCTH Ul IIOMCKA

uH(popMaIuu, pa3paboTKu HAyYHBIX IPOEKTOB, BEJICHHUS HAyYHBIX HCCIEIOBAaHUM.

—  Texnomorus HHAWBUAYyAJIU3aluN O6y116HI/I$I — IHOMOract pc€aan30BbIBATH JUYHOCTHO-
OpUEHTUPOBAHHBIA TOAXOMA, YYHUTHIBAs HWHIAWUBUAYAJIbHbIE OCOOEHHOCTH M TOTPEOHOCTH
YYaIuXCs.

— [IlpoexkTHass TEXHOJOTHsSI — OpPHEHTUPOBaHA HA MOJCIHUPOBAHHUE COIHAIBLHOTO
B3aMIMOJICUCTBUS YYAlIUXCS C IENbI0 pPEHICHHUS 3aJayd, KOTopas OMpeAeNseTcs B paMKax
npodeccruoHaIbHOMN MOATOTOBKH, BBIJIENSIS TY UM MHYIO ITPEIMETHYIO 00J1acTh.

— Texuomorusi 0oOyueHUsT B COTPYAHUYECTBE — pPEATU3yeT HJICI0 B3aUMHOTO OOYYCHHS,
OCYIIECTBIIAS KaK WHAWNBUAYAIbHYIO, TaK U KOJUICKTUBHYIO OTBETCTBEHHOCTH 3a pEIICHHE
y4eOHBIX 3a/a4.

— MUrpoBasi TeXHONOTHS — MO3BOJISET Pa3BUBATh HABBIKU PACCMOTPEHUS Psia BO3MOXKHBIX
CIIOCOOOB pelIeHus MPOoOJeM, aKTUBU3UPYSI MBIILIICHUE CTYICHTOB M PACKPbIBas JIMYHOCTHBIN
MOTEHITHA KKJOTO yJaIIerocs.

— Texuonmorusi pa3BUTHS KPUTHUYECKOTO MBIIUICHUS — CIOCOOCTBYeT (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEH IIMYHOCTH, CIIOCOOHON KPUTUYECKH OTHOCUTHCS K HH(POPMALUU, YMEHUIO
otOupaTh HHGOPMAIIHIO IS PEIICHHS TTOCTAaBICHHOM 3aa4u.

— KoMmmnekcHoe ucnonb30BaHUE B y‘-ICGHOM IMpOoNHeCcCC BCCX BBIINICHA3BAHHBIX TEXHOJIOTUH
CTUMYJIIUPYIOT JIMYHOCTHYIO, HWHTCIUICKTYAJIbHYHO AKTHBHOCTb, PAa3BHUBAIOT IMO3HABATCIBbHBIC
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MIPOILIECCHI, CIIOCOOCTBYIOT (POPMHUPOBAHHIO KOMITETEHIUH, KOTOPBIMH JOKEH 00J1a1aTh Oymymmuii
CHEIHAIUCT.
OcHOBHBIE BU/IbI UHTEPAKTUBHBIX 00pPa30BaTEIbHBIX TEXHOJIOTHIA BKITIOUAIOT B CE0A:

— paboTa B MaJbIX Ipymnnax (KOMaH/e) - COBMECTHAs IeATeIbHOCTb CTYJICHTOB B TPYIIIIE MOA
PYKOBOJICTBOM JIH/Iepa, HAlpaBlIeHHAs HA pelIeHre 00UIe 3a1a4u MyTéM TBOPUYECKOTO CIIOKEHHS
pe3ylnbTaTOB WHAMBUAYAJIbHONW pabOThl WIEHOB KOMAaHIbl C JeJIEHHEM IOJHOMOYMM U
OTBETCTBEHHOCTH;

— MPOEKTHAasl TEXHOJIOTUS - UHIUBUAYaIbHAS WM KOJUIEKTUBHAS JESATENILHOCTH 10 O0TOODY,
pacrpeiefieHUI0 U CUCTEMaTU3allui MaTepuaia 1o ONpeAesieHHOW TeMe, B pe3ylbTare KOTOpoin
COCTaBJISIETCS IPOCKT;

— aHaJM3 KOHKPETHBIX CUTyallMi - aHaIM3 PeabHBIX MPOOJEMHBIX CHUTYallMi, UMEBIIUX
MECTO B COOTBETCTBYIOLIEH 00nacTu mpodeccHoHaIbHON eATENIbHOCTH, U MOMCK BapHAHTOB
Jy4lIUX PELIEHUN;

— pa3BUTHE KPUTHUECKOTO MBIIIJICHUS — 00pa3oBareibHas AeITeIbHOCTD, HAalpaBJICHHAs HA
pa3BUTHE y CTYJIEHTOB Pa3yMHOT0, Pe(IEKCUBHOIO MBIILIEHUS, CIIOCOOHOTO BBIBUHYTH HOBBIC
UJICH U YBUJICTh HOBBIC BO3MOYKHOCTH.

[Tonxon pa3bopa KOHKPETHBIX 3afad U CUTyalluid IIUPOKO HCIIONB3YeTCs Kak
npernojaBaresieM, TaKk W CTYyICHTAaMH BO BpeMs JIEKLUH, 1a00paTOpHBIX 3aHATHH M aHAIN3a
pE3ynbTaTOB CaMOCTOSITENIbHOM paboThl. DTO OOYCIOBICHO TE€M, YTO IMPU HCCICIOBAaHUH U
peIIeHNH KaXX 10 KOHKPETHOM 3a]]a4l UMEETCsl, KaK MPaBHII0, HECKOJIBKO METOZIOB, a 3TO TpeOyeT
pa3bopa 1 OIEHKH 11eJI0il COBOKYITHOCTH KOHKPETHBIX CUTYallUH.

KOJHY€CTBO
Hcnosnb3yemble HHTEPAKTUBHbIE 00pa3oBaTeJIbHbIE
CemecTp | Bua 3ansitus HHTEPAKTHBHBIX
TEXHOJIOIHHU
4acoB
[IpakTnueckue 3aHITUS B pexuMax
7 JIP B3aUMOJICUCTBUS «IIPEMoJaBaTelib — CTYICHT» U 18
«CTYJIEHT — CTYJICHT»
Hroro 18

Hpumeuanue: JI — nexyuu, I[13 — npaxmuueckue 3zawsmus/cemunapwl, JIP — nabopamopnvie sanusmus, CPC —
camocmoamenvHdas paboma cmyoenma

TeMmbl, 3a7aHus ¥ BOIPOCHI JUIsl CAMOCTOSATENbHOW PabOThI MPHU3BaHbI CHOPMUPOBATH
HaBBIKM IOMCKAa MH(POPMAIMM, YMEHHUS CAMOCTOSTEIbHO pPACHIMPATh U YIIYOJsATh 3HAHUA,
MOJTyYEHHBIE B XOJI€ JICKIIMOHHBIX U MPAKTUYECKUX 3aHITHIH.

IToaxoxn pa3dopa KOHKPETHBIX CUTYalUH IHPOKO UCTIONB3YETCs KakK MpernojaBaTeaeM, Tak
U CTY[CHTaMH 1P MPOBEIECHNHN aHAJIN3a PE3YIbTaTOB CAMOCTOSTEILHON padOTHI.

JUig 1 ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10pPOBbsSI IIPELYCMOTPEHA OpraHU3alus
KOHCYJIbTALU C UCIIOJIb30BAaHUEM 3JIEKTPOHHOM MOYTHI.

JUid 1u1 ¢ HapyIIEHUsIMU 3pEHUS:

— B [IeYaTHOHN (opMe YBEIHMUYEHHBIM HIPUPTOM,

— B (hopMe 27IEKTPOHHOTO TOKYMEHTA.

JInst an ¢ HapyIeHUsIMM CITyXa:

— B I1e4aTHoOi (opme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

JUig U1 ¢ HapyIIEHUsIMHA OTIOPHO-JBUTAaTEIbHOIO alIapara:

— B TIe4aTHOM opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JUig 5y ¢ orpaHMYEHHBIMHA BO3MOXHOCTSMHU 3/10pPOBbSI IIPETYCMOTpPEHA OpraHu3alus
KOHCYJIBTALlUH C UCIIOJIB30BAHUEM HIICKTPOHHOM IOYTBHI.

JIaHHBIA TepeyeHb MOXET OBbIThb KOHKPETHU3UPOBaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
o0yJaromnmxcsl.
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4. OueHoO4YHbIE U METOANYECKHE MATEPHAJIBI
41 OIIeHO‘lHLIe CpeL[CTBa aJIsA Telcymero ROHTPOJIH ycneBaeMocTn ) |
MPOMEKYTOYHOM aTTecTAlUMN

OrneHouHblE CpENCTBA IpPEJHA3HAYEHBbl A KOHTPOJS U OLEHKHM 00pa3oBaTeibHbIX
JOCTH)KEHUH 00y4aromuxcsi, OCBOMBIIMX NPOTpaMMy Y4eOHOW AucHUIuuHbl «HHkeHepus
MHTEIJICKTYaIbHbIX ar€HTOBY.

OneHoYHbIE CPENCTBA BKJIKOYAET KOHTPOJIBHBIE MaTepUalibl JUIsl IPOBEACHUS TEKYLIero
KOHTPOJIs B (hopMe TECTOBBIX 3aJaHUM, KEHCOB U NMPOMEKYTOYHOI aTrTecTanuu B (opme
BOIIPOCOB U 3aJIaHUH K 3a4eTy.

OneHouHble CpeCcTBa AJI HHBAJIUAOB U JIML C OTPAHUYEHHBIMUA BO3MO>KHOCTSIMH 3[J0POBbSI

BBIOMPAIOTCS C YUETOM UX MHIUBHIYaTbHBIX ICUXO(U3NIECKIX 0COOEHHOCTEH.

— [IpU HEOOXOJMMOCTH UHBAJIU/IaM U JIUI[AM C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3710POBbS
IIPEIOCTABIIAETCS JOMOJIHUTENBHOE BPEMsI JIIs IOATOTOBKU OTBETA Ha 3a4eTe;

— P [IPOBEICHUH MPOLETYpPhl OLIEHUBAHUS PE3YAbTaTOB OOyUEHHs] HHBAJINUIOB U JIUIL C
OTrpaHMYEHHBIMU BO3MOKHOCTSIMHU 3/I0pOBbsl IIPEAYCMAaTPUBACTCSI UCIIOJIb30BAaHUE TEXHUUYECKUX
CpPEeACTB, HEOOXOMMBIX UM B CBSI3H C MX HHIUBUIYaJIbHBIMH OCOOCHHOCTSIMH,

— [IpU HEOOXOAMMOCTH AJIs1 00YYAIOLIUXCS ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3710POBbS
U MHBAIUAOB INPOLENypa OLEHUBAHUS pe3yJabTaTOB OOYYEHHUS M0 JUCIHUIUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oueHuBaHUSI PE3yNbTaTOB OOyUY€HUs WHBAIUAOB U JIUI[ C OTPAHUYEHHBIMU
BO3MO)KHOCTSIMU 3[IOPOBbsl 110 JUCHMIUIMHE (MOAY/IIO) IpeaycMaTpuBaeT IpeJoCTaBIeHUe
uHpopMaru B (opMax, alaNTHPOBAHHBIX K OTPAHUYEHUSM HX 3I0POBbS M BOCHPHUSATHS
uHpopmaru:

JUig au1 ¢ HapyIIEHUsIMU 3pEHUs:

— B [1€4aTHOH (popMe yBeIMUYEHHBIM HIPUPTOM,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

JUi U1 ¢ HapyIIEHUsAMH CIyXa:

— B TIe4aTHOM dopme,

— B (hopMe 27EKTPOHHOTO TOKYMEHTA.

Jljig U1 ¢ HapyIIEHUsIMU OIIOPHO-JBUTaTEIbHOIO arnmapara:

— B Ie4aTHoO (opme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

JlaHHBIA TepeyeHb MOXET ObIThb KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIECHTA
00y4aroIIMXCsl.

CTpyKTypa OLEHOYHBIX CPEACTB ISl TeKYylleld U MPOMEKYTOYHOM aTTecTauum

No Kon HaumenoBanue

r[; KonTponupyemsle pa3neinsl (TeMbI) KOHTPOJINPYEMO OLICHOYHOTO CPEJICTBA

I JUCLUILIUHBI I KOMIIETEHIIUU Texymuii IIpomexyTounas

(nm ee yacTH) KOHTPOJIb aTTecTalys

Bgenenue B UN- LLM-4.1, Jlabopamopnas

1 poGororexHuky. [lonsarue FC-3.2, paboma Nel Bonpocwi k
HHTEJUIEKTYaJIbHOTO POOOTa U 0-2.4 sauemy 1-4
APXUTCKTYpa CUCTCM

LLM-4.1, Jlabopamopnas Bonpocwr k

) ArnmnaparHble KOMIIOHEHTBI 1 FC3.2 patoma Ne2 sauemy 5-8

CCHCOPHBIC CUCTCMbI pO60TOB 0-2.4
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Jlabopamopnasa Bonpocur k
LLM-4.1, 1%1505161 NP}; 3aqepmy 9-12
3 FC-2.1
OCHOBBI KOMITBIOTEPHOT'O 3PCHHS] {hBOGIPUSTHS CPC/IBI
OO6pabotka peuu u LLM-4.1, Jlabopamopnasi | Bonpocel k
4, | B3auMozeiicTBHE poboTa ¢ El4.0-2.4 paboma Ned savemy 13-16
yestoBekoM (speech recognition, ’
NLP)
[IpuHsTHE pemeHuii u LLM-4.1, Jlabopamopnas Bonpocul k
g | YUPaBICHHE MIOBEJCHHEM FC-32. O- paboma Ne5 sauemy 17-20
pobGora (state machines, N 4’
planning, RL) '
. LLM-4.1 Jlabopamopnas Bonpocwi k
Wurerpanus UU-monynen B | paboma Ne6 sauemy 21-24
6 POOOTOTEXHUYECKHE CUCTEMBI FC-2.1 IIpoexm ¢ keticom
(ROS, Python API, om
CI/IMyJISITOpLI) UHOYCMPUATBHOZ
0 napmuepa
Haguranus, opuenranus u LLM-4.1, Jlabopamopnas Bonpocer k
7 | aBTOHOMHOE JBMKEHUE FC-32. O- paboma Ne7 sauemy 25-28
po6OTOB 5 4’
TectupoBanue, oTiiaaKa u LLM-4.1, Jlabopamopnas Bonpocwr k
onenka s¢dextusHoctu MU- E11 El4 paboma Ned sauemy 29-32
8 pobora Oi2 4 > Ilpoexm c xeticom
. om
UHOYCMPUATLHOR2
0 napmuepa

HOKa3aTe.]II/I, KPUTEPUH U HIKAJA OHCHKHA C(l)OpMHpOBaHHLIX KOMIIETEeH UM

CooTBeTcTBHE IOPOrOBOMY YPOBHIO OCBOCHHSI KOMIIETEHITUH TNTAHUPYEMBIM Pe3yJabTaTam
00y4YeHUS ¥ KPUTEPHSIM UX OLIEHUBaHUS (OI[EHKA: 3a4TEHO):
LLM-4 | Cnocoben npumenameo u (unu) pazpadamelieams 2eHepamugHovle MOOeIU U
(b) BAIM.
3HaeT MPHUHIIHITEI pAOOTHI TCHEPATUBHBIX MOJICIICH U OOJIBIINX SI3BIKOBBIX
Mojeneit, apxutektypsl Transformer, Attention, Diffusion.
[TornMaeT 0coOEHHOCTH MPUMEHEHUS TeHEPATHBHBIX MOJIeICH B
pPOOOTOTEXHUYECKHUX cucTeMax (00paboTka peun, reHepalus TEKCTOB U
M300paXeHUM, MPUHSITHE PEIICHU).
[TpuMeHsieT TOTOBbIC TeHEPATHBHBIC MOJICIH VISl PEIICHUS 3a/1a4 BOCIIPHUATHS U
B3aumozeiicTeus M-pobota ¢ monab3oBaTesieM.
Wuterpupyet BSAM B cuctemy yrpaBieHus poOOToM, peanu3ys GyHKIUN AUAOTa,
aHaJIM3a ¥ TeHepaluy KOMaHI.
[TpoBoauT aganrtanuio 1 J000y4yeHHe NPeJoO0yUeHHbBIX MOJIeNel 101 KOHKPETHBIE
3agaun MN-pobora, orieHnBaeT Ka4ecTBO M YCTOMYUBOCTD PEIICHUN.

LLM-5 | Opzanuszyem e3aumodeiicmeue c zenepamuenvimu MoOeNAMU Yepes3
1) npoexmupoeanue, anaiu3 u npuMeHenue NPoMnmos.

3HaeT NPUHLHUITBI TPOMIT-UHXUHUPUHTA U CIIOCOOBI BIUSHUS CTPYKTYPBI IIPOMIITA
Ha pe3yNbTaT reHepanuy.
[Tpumensier 6a3oBble 1a0I0HBI, Henouku paccyxaenuit (Chain of Thought) u
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YCJIOBHYIO JIOTUKY MPY MOCTPOEHUH MPOMIITOB.

PazpabarbiBaer qu3aiiH ¥ CTPYKTYpPY IPOMIITOB JUIsl YIIPABIEHUSI OTBETaMU
reHepaTUBHOM Moienu U noeaennem M-podora.

BceTpanBaeTr npoMIITHI B IAHIIIAaHH B3aMMOJIEHUCTBHS C I10JIb30BATENIEM U
BHYTPEHHHUE MOAYJIN CUCTEMBI.

AHanM3upyeT Ka4eCTBO OTBETOB MOJIETH, KOPPEKTUPYET MPOMIITHI, YIIPaBJIsSET
napamMeTpaMu reHepaliy JUIsl OBBINIEHUS CTA0MIBHOCTH pe3yibTaTa.

Bld-1

Cnocoben ocywgecmenames mpyoossie hyHKyuu, 00yciosnenHvle
npogpeccuonanvnoii poavio, 6 OIl/l «Cmpoumenscmeo u 20poockoe
X03AUCME0).

3HaeT HanpapieHus npuMeHeHus: UM -poGOTOB B CTPOUTEIBCTBE U TOPOICKOM
UHPPACTPYKTYpE.

Onpenenser 3aa4yu aBTOMaTU3aluu ¢ ucnoyibzoBanueM M-monynei
(MOHUTOPHUHT, KOHTPOJIb COCTOSIHUS, aBTOHOMHAsI HABUTAIIWA).

Anammzupyet 3¢ pextuBHOCTh BHEeApeHust MM-poOOTOB, yUUTHIBAET OTpaciieBbIe
OCOOCHHOCTH.

[Ipenyaraet KOHIENIIUK UCTIONB30BaHus M-po6OTOB /11 onTUMH3aiuu
IIPOLIECCOB U MOBBIIIEHUS YCTOMYMBOCTH T'OPOJICKON CPEMBI.

El

Cnocooen ocyuiecmenamao mpyooewvie dyukyuu, odycnoenennvle
npogheccuonanwvhoil poavio, ¢ OI/] «Ikonomuka, punancwl u ynpaenenuey.

3HaeT OCHOBBI YIIPABIICHUS U aHANI3a JAHHBIX JUIS OLICHKU Y((EKTUBHOCTH
BHeApenuss M -texHosorui.

AHanu3upyeT 3KOHOMUYECKYIO 11e71eco00pa3HOCTh U PUCKU puMeHeHus M-
poOOTOB B OpraHu3aIliy 1 yIpaBIeHUHU MTPOIIECCAMH.

ITpumensier metoasl MU it moaaep Kk NpUHATHS PELLICHUH, TUIAHUPOBAHUS U
ONTHUMU3ALNHU PECYPCOB.

OnenuBaet Bnusaue NN-cuctem Ha MPOU3BOAUTENHFHOCTD U (DMHAHCOBBIE
MMOKa3aTeIIHn.

DopmupyeT NpeAnokeHus Mo crparerndeckomy BHeapeHuto MM-poboToB ¢
Y4€TOM SKOHOMUYECKHX U YIPABICHYECKHX (DAKTOPOB.

FC-2
(b)

Cnocoben npogooums pponmupHsle ucciedosanus ¢ odracmu
dynoamenmanvrvlx u ceHepamueHvlxX mooeneil.

3HaeT COBpEMEHHbBIC HAIlpaBJIeHUs pa3BUTHs TeHepaTtuBHOro MU, apxutekTypsl
GAN, VAE, Diffusion, LLM.

Uccnenyer cBoiCTBa 1 BO3MOKHOCTH I'€HEPATUBHBIX MOJIEIICH JI 3a1a4
BOCTIPUATHS, TUIAHUPOBAHUS U CHHTE3a JIAHHBIX B POOOTOTEXHUKE.

Peanusyer skcriepuMeHTaIbHbBIE TPOTOTHUITHI TEHEPATUBHBIX MOJICIICH, TPUMEHSIET
6ubmuorexu PyTorch, Diffusers, Transformers.

OrneHUBaET pe3yabTaThl SKCIIEPUMEHTOB, AHATU3UPYET aPXUTEKTYPhI U METOIBI
OIITUMHM3AIUH.

[IpennaraeT ynydieHus CyIIeCTBYIOIINX ITOIX00B, MPOBOAUT CPAaBHUTEIIbHBIN
aHAJIN3 PEIICHU U UX MPUMEHUMOCTH B cucteMax MM-po6oToB.

FC-3

Cnocooen npoeooums pponmupnsle uccie006anus 6 00aacmu ynpasieHus,
peuienus, a2eHmHbIX U MYJ1bMUAZEHMHBIX CUCHIEM.

3HaeT COBpPEMCHHBIC MOAXOAbI K MOCTPOCHHUIO HHTCIIJICKTYAJIBHBIX Aar¢HTOB H

MYJIbTHAT€HTHBIX CUCTEM.
Hccnenyer anropuTMbl yIpaBieHUs MOBEJEHHEM POOOTOB Ha OCHOBE O0YUYEHHSI C
MOAKPEIICHUEM, TJIAaHUPOBAHUS u KOOPIUHALIUU JEeUCTBUM.
Peanu3yer  mpoTOTHIIBI ~ MYJIBTHAreHTHBIX  CHCTEM,  OOECHeuMBaIOIINX
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B3aUMO/ICIICTBUE u KOJUIEKTUBHOE BBIIIOJIHEHHE 3a/1a4.
[IpoBoauT MopenupoBaHuME W TeCTUpOBaHUE B3aumojelcTBus HWHM-areHToB B
CUMYJIATOpaxX U pealbHbIX YCIOBHUSAX.

OneHuBaHue: noKa3aln yMEHHE HE TOJIBKO IPUMEHUTH MyJIbTHATCHTHBIH allTOPUTM, HO U
KPUTHYECKH OILEHUTh €r0 Pe3yJIbTaTHBHOCTH ITyTE€M CPaBHEHUs C aHAJIOTaMH Ha OCHOBE
0OBEKTHBHBIX METPHUK,TAKUX KaK 3()(hEKTUBHOCTh, yCTOMYMBOCTh U COINIACOBAHHOCTh
JeWCTBUI areHToB, (HOPMYIHPYET HANpaBICHUS IS ONTHUMHU3ALUU U PA3BUTHUSA
CUCTEM YIIPABJICHHUS.

0-2 Cnocoben npumenams u (uiu) pazpadamuvléamoy MyabmudazeHmHble aa20pummsl
OOyuaronuiicst IeMOHCTPUPYET MOHUMAHHE MPUHIIUTIOB MYJIbTHATEHTHOTO MOJIX0/1a U
OCHOBHBIX KJIACCOB aJITOPUTMOB (KOOTIEPATHBHBIC, KOHKYPEHTHBIC, CMEIIAHHBIC).
MoeT NpUMeHUTb U3BECTHBIA MYJIbTHATCHTHBIN aJrOPUTM (HarlpuMep, I PeHICHUs
3aJ]auyl pacrpeesiCHHOTO COrJIACOBaHMsI, ayKIIMOHA, POEBOT'0 MHTEIJICKTa) K TUTIOBOH
3anadye MU, ucmonb3ys ToTOBBIE (PPEeHMBOPKH WITH OHOIHOTEKH.

[TpoBOANT cpaBHUTEIBLHBII AHAJIN3 PE3YJIHTATOB pabOTHI aNropuT™Ma ¢ 6a30BBIMH (He-
areHTHBIMH) WJIHM JPYTUMH areHTHBIMU TTOAXO0JaMH Ha CTaHAAPTHBIX JUIS JaHHOHU 3a/1a4n
METPHKaX (TOYHOCTh, CKOPOCTh CXOJUMOCTH, UCTIOIB30BAHUE PECYPCOB).

TunoBble KOHTPOJIbHBIE 32IaHNUSI UJIM UHbIE MATEPHAJIbI, HEOOXOIMMBbIE JIA OIl€HKH
3HAHMH, YMEHUH, HABBIKOB WU (WJIH) ONBITA [EATEJbHOCTH, XapPAKTEPU3YIOIIMX 3Talbl
(opmupoBaHusi KOMIIETEHIIUI B MpoIecce OCBOEHUsI 00Pa30BaTEIbHON MPOrpaMMBbI

Ilpakmuueckue Keiicol no memamuxe 1a00pamopHvIX padom

Jlaboparopuass padora Nel. Bgpenenue B HWU-pobororexnuky. Ilonsitue
HHTE/UIEKTYAJIbHOT0 Po00Ta U APXUTEKTYPa CUCTEM

Keiic: «KoHuenuus YMHOTO CEPBHUCHOTO pob6otay
3agaua: Pa3paboraTh KOHIENTYallbHYI0 apXUTEKTYpy WHTEUIEKTyallbHOTO poOoTa s
00CIyKUBaHUS IIOCETUTENEH B YHHUBEPCUTETE.

Yro Hy:KHO cles1aTh:
e Omnpenenuts QyHKLINUK pOOOTa, BUABI CEHCOPOB, akTyatopoB u MH-monymneii;
e CocTaBHTb OJIOK-CXEMY apXUTEKTYPbl CUCTEMBI;
e Omnucarb B3aUMOJIEHCTBUE MOAYJIEH BOCIPUSATHS, IPUHSITHS PEILICHUHN U YIPaBICHUS;

e IloaroroBurs KpaTKui OTYET c MOSICHEHHEM MIPUHIINIIA paloThI.
HNucrpymentsi: Draw.io, PowerPoint, Python (cTpykrypHas cxema B BHJE KOJa WU
JIMarpaMmabl).

JlaboparopHass paGora Ne2. AnmapaTrHble KOMIIOHEHTbI M CEHCOPHbIE CHCTEMbI

podoToB

Keiic: «PoboT-HabMOIaTENb JUISt MOHUTOpPHUHTA nabopaTopum»
3agaya: CMonenupoBarh cOOp JaHHBIX C JATYUKOB JBMIKEHUS, TEMIEPATypbl U Kamephl IS
MOHUTOPHUHIA IIOMCIICHUS.

Yro HY:KHO cle/1aTh:
e CriMuTHpOBaTh paboTy cencopoB B Python;
o PeamusoBare 06a3oByto ¢uubTpamuio wmymoB (Hampumep, ¢uisTp Kanmana wim
CKOJIB3SIIIIEE CpeHEe);
o BusyanusupoBarb pe3yabrarTsl paboThl CEHCOPOB;
e Crenarpb BBIBOJL 0 CTaOUIIBHOCTH u Ha/IEKHOCTH JAHHBIX.
HMucrpymentsi: Python (NumPy, Matplotlib), Jupyter Notebook.
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JlaboparopHas padora Ne3. OCHOBBI KOMIIBIOTEPHOI'0 3pEHHUS M BOCIIPUSITHS CPebl

Keiic: «Pacno3naBanue 00BEKTOB Ha pabouem MecTe pobotay
3agaua: PeanuzoBarh anropuTM pacrno3HaBaHHS OOBEKTOB B Kajape ¢ nomombio OpenCV u
npeaoOoyueHHON MOJICTIH.

Y10 HYKHO ces1aTh:
e IIpoBecTtu 06paboTky n300pakenus (prtbTparus, OMHapU3aIys, BbIIeICHUE KOHTYPOB);
o IIpumenuTs MpenoOyuYeHHYIO HEMPOCETh AJIS IETEKIIUH 0OBEKTOB;
o Iloanucarh 1 BU3yaau3upoBaTh paclio3HAHHBIE JIEMEHTHI;
o Crenarp aHamm3 OLINOOK.
HNucrpymentsi: Python (OpenCV, YOLOVS, PyTorch).

JlabGoparopHasi padora Ne4. OO6padoTka peyu U B3aumojieiicTeue podoTa ¢ 4eJ10BeKOM
(speech recognition, NLP)

Keiic: «l'onocosoit ITOMOIIHUK JUISL poboTa»
3agaya:  PeanuzoBare  mpororun — rojocoBoro  uHTepgeiica g UUM-pobora.
YTo HY)KHO cAeIaTh:

o Tloaxmrounts 6uOMMOTEKY A5t pacno3HaBaHus peun (SpeechRecognition mwim Whisper);

e PeanuzoBarb cunres peun (gTTS, pyttsx3 munu ananor);

o HacTpouTts AManoroBslii CLICHApUA: IPUBETCTBUE, OTBET HA BOIIPOC, 3aBEPIICHHUE AUAIIOTa;

o IlIporectuposars pacro3HaBaHue B pa3HbIX aKyCTUYECKUX YCIIOBUSIX.
HMucrpymentsi: Python (SpeechRecognition, gTTS, Whisper).

JlaboparopHasi pa6ora NeS. [IpunsiTHe pelieHUii U ynpaBJieHue MoBejgeHneM podora
(state machines, planning, RL)

Keiic: «PoboT-1nbuIECOC:! MOJIETb IIPUHATHUSA peLIeHU»
3agaya: Co3fare CUMYISLMIO MOBEIEHUS POOOTa, MPUHUMAIOIIETO PEIIEHHs B 3aBUCUMOCTH OT
COCTOSIHUSI Cpeapbl.

Yro Hy:KHO cles1aTh:
e Cwmopenuposars KoHeuHbIH aBromar coctostuuit (Idle, Cleaning, Charging, Error);
e Peanu3oBarh anropuT™M NepexonoB MEXKIY COCTOSHUSIMU;
e JloGaButh amemeHT 00yuenus (Q-learning miu RL-monens);
e Busyanusuposars pouecc o0ydeHus areHTa.
HNucrpymentsi: Python (Gymnasium, Matplotlib).

Jlaboparopuass pa6ora Ne6. Hurerpamuss UU-monyneii B podOTOTEXHHYECKHE
cucremsl (ROS, Python API, cumyasiTopsi)

Keiic:  «UnTerpanuss  moamynedt  Bocmpusitus W ympaBieHus B ROS»
3apava: Peanus3oBarh B3auMoOAEHCTBHE MOAYJECH HaBUTAlMM M PACMO3HABaHUS OOBEKTOB B
CUMYJISITUOHHOM cpene.

Yro HY:KHO cle/1aTh:
e YcranoButh ROS n Gazebo/Isaac Sim;
o Cosgars y37bl BOCIpHUTHSA (KamMepa) U YIpaBiIeHus (JBUKEHUE);
e OpranuzoBarh nepeaavy COOOIMEHU MEXTy MOTYIISIMU;
o Ilposectu TECTHUPOBAHUE B CUMYJISILIUH.
Hucrpymentni: ROS Noetic, Python (rospy), Gazebo wim Isaac Sim.

JlaboparopHnasi pabora Ne7. Hapuranusi, opueHTanusi 1 aBTOHOMHOE IBHKeHHEe POOOTOB

Keiic: «PoOoT-Kypbep: MIPOKJIaaKa Mapupyra u o0xo7 MPENSATCTBAN
3agaya: Peanu3oBarh aaropuT™M HaBUTAllMM M IUIAHWPOBAHMS Mapuipyra B CUMYJIMPOBaHHOU
cpene.

Y10 HY:KHO ces1aTh:
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o Co3narh KapTy MOMEIIEHUS WK UCTIOIB30BaTh ToToBYIO (Occupancy Grid);

e PeamuzoBars anroputm A*, Dijkstra umu DWA nis nBukeHus;

o Jlo6aBUTH AMHAMHUYECKOE OOHAPYKECHUE MPEISTCTBUM;

o IlpoBectu CEpHUI0 TECTOB c BU3YyaJIU3alle TPACKTOPHH.
HMucrpymentsi: Python (ROS Navigation Stack, Matplotlib), Gazebo/Stage.

Jlaboparopnas pabora Ne8. TecrupoBanme, oriagka u ouenka 3¢pdexrnsaocru UM-podora

Keiic: «OneHka IIPOU3BOAUTEIBLHOCTU aBTOHOMHOTI'O poboTa»
3agaya: [IpoBecTH OIIEHKY TOYHOCTH, CKOpOCTH M cTabuibHOCTH paborel MH-pobora mo
BbIOpaHHOMY CLICHAPHIO.

Y10 HYKHO cl1es1aTh:
o Paszpaborarp MeTpuKM KadecTBa (BpeMs OTKJIHMKA, TOYHOCTh HABUTAIMH, KOJINYECTBO
omMooK);
o CoOparb pe3ynprarsl TECTOB B TaOJIHILY;
o [IpoaHamu3upoBaTh JOTH M BU3yAIM3UPOBATH MMOKa3aTe I d3PHEKTUBHOCTH;
o CoopmynupoBars peKOMeHJaluu o YITYUIICHHUIO paboTHI CHCTEMBI.
HMucrpymentsi: Python (pandas, seaborn), ROS logs, Jupyter Notebook.

JlaboparopHnas padora Ne9. UTorosrlii npoekt: unTterpauuss UU-podora

Keiic: «Co3nanue aBTOHOMHOTI'O HNHU-pobGoTa
3anaua: Pa3zpaborarh KOMIUIEKCHOE pellieHre, 00BEAUHSIONICE BOCIIPUITHE, IPUHITHE PEIICHUN
51 HaBUTAIHIO.

Y10 HYKHO c1es1aTh:
o CoOparb Bce paHee peaqn30BaHHbIE MOYIH B €UHYIO CUCTEMY;
e PeanuzoBarh clieHapuil aBTOHOMHOM paOOThI (HalpuMep, JOCTaBKa O0OBEKTa WM 00XOM

MTOMEILICHHUS );
o IIpoBecTu nonHoOE TECTUPOBAHME U OLIEHKY METPUK 3(h(HEKTUBHOCTH;
o TloaroroBurs IIPE3EHTALNIO u 3alUTY IIPOEKTA.

HNucrpymentsi: ROS, Python, Gazebo/Isaac Sim, OpenCV, Gymnasium.

3ayeTHO-IK3aMeHAIIMOHHbIE MATePHAJIBI LISl POMEKYTOYHOI aTTecTanuu (3a4eT)
Bonpocwt onsa noozomosku k 3auemy

Uto moHMMAETCS IO/ HHTEIJIEKTYaJIbHBIM POOOTOM M KAKOBBI €70 OCHOBHBIE KOMITOHEHTHI?

Yem otnmyaercs kinaccuueckuit podor or M-pobora?

Kakne 3a1aun penaroTcest Ipy MOMOIIH UCKYCCTBEHHOTO WHTEIUIEKTa B pOOOTOTEXHUKE?

Yro Takoe ceHCOpHBIH cioii B apxurektype UH-podora?

Kakue Tumel JaTYuKoB yallle BCEro UCrob3yrTces B podorax ¢ MN?

Yro takoe SLAM 1 Kak OH UCHOJIBb3YEeTCS B HABUTAIUK pOOOTOB?

OObscHUTE NPUHIUIBI Pa0OTHI AITOPUTMA HaBUTAIUA A*.

B uém pazHuIa MeXy yIpaBIeHHEM 0 MOAETSAM U YIpaBJIeHHEM Ha OCHOBE 00y4eHUs?

UYro Takoe reinforcement learning u kak OHO IPUMEHSIETCS TSI 00ydeHUsT pOOOTOB?

0. IlpuBenute nmpumep ucnonab3oBanus Q-learning B 3aa4ax yrnpanieHUs: poOOTOM.

11. Yem otnmuaercs supervised u unsupervised o0ydenue B kontekcte M-po6oToB?

12. Yro Takoe MMHUTAIIMOHHOE 00yUeHHUE U KaK OHO TIOMOTaeT poboTam 0OydaThes?

13. O6wsicauTe MoHsATHE «policy» B 00yUIEHUH C IOAKPETUICHUEM.

14. Kak peanusyercs LMKJI BoOcHpHsATHe—TUIaHHMpoBaHue—aeiicteue (Perception—Planning—
Action) B U-poboTax?

15. Yto Takoe apxutekrypa ROS u xakoBa e€ poib B pazpaborke MN-po6oToB?

16. Kak mporcxomuT nHTerpamnus HeWpoHHbIX ceteit B ROS-cpene?

17. Yro Takoe edge computing u moueMy OHO Ba)KHO JJIsi aBTOHOMHBIX pPOOOTOB?

18. O0bsicHuTE pa3HUIy MEXAY LEHTPAIU30BAHHBIM U paclpeesEHHBIM YIPABICHUEM
poboTamu.

BOoo~NoORWDNE
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19. Yto npexacrasisger coO0i MyabTHATEHTHAS CUCTEMA B KOHTEKCTE POOOTOTEXHUKH?

20. Kakue MeToibl KOMMYHHKAITUU UCIIOJIB3YIOTCS Mex 1y arentamu B UM -po6oTax?

21. Yo Takoe KoonepaTuBHOE MOBEICHUE pOOOTOB?

22. Kak U1 ucnonb3yeTcst 1J1sl IUIAHUPOBAHUS TPASKTOPUMA JIBHXKEHUSI pOOOTOB?

23. Kakue MeTobI HCTIONB3YIOTCS AJISl pacrio3HaBaHUs OOBEKTOB C IIOMOIIBIO KOMITBIOTEPHOTO
3peHus?

24. Yto Takoe CNN 1 Kak OHM MPUMEHSIOTCS B BU3YAJIbHBIX MOJCUCTEMAxX poOoTa?

25. O6bsacaute HazHadeHue aaroputMa YOLO u ero posb B pOOOTOTEXHUKE.

26. Kak moxno ucnonszoBare LLM (Large Language Models) B ympaBneHun u oOyueHHH
po6oTORB?

27. Yo Takoe ronocosoii uaTepderic B UM-podoTax 1 Kak OH peaan3yercs?

28. IlpuBeauTe mpuMepsl B3aUMOACHCTBHUS YesmoBeka 1 pooora (HRI).

29. Yro o3navaet repmuH explainable Al (XAI) u mouemy oH BakeH 11151 pOOOTOTEXHUKHU?

30. Kak onienuBaercs ycToiiunBoCTh U O6e3omacHocTh noseaenus MN-podora?

31. Yro Takoe i poBoii IBOMHUK pOOOTA U 3a4€M OH HYKEH?

32. Kak UM moMoraeT B IMarHOCTUKE U TEXHUICCKOM OOCITY’)KUBaHUU POOOTOB?
33. IlpuBenute mpumMepsl MPUMEHEHHs TeHEepaTUBHBIX Moaeneil (Hanpumep, Diffusion, GPT)
B POOOTOTEXHHUKE.
34. Yto Takoe MPOMNT-UHKUHUPUHT M KaK OH UCHOJIB3YeTCs ISl YIPaBJICHUS MMOBEICHUEM
NU-poboTa?
35. Kak MOXKHO UHTErpUpPOBaTh T€HEPATUBHBIE MOJICIIM B CUCTEMY yIpaBiIeHHs poOOTOM?
36. Kakue moaxoapl MPUMEHSIOTCS UTsl CHMYISIUHU 1 TecTupoBanust MN-po6oToB?
37. Kak onieruts 3¢ ¢ekTuBHOCTS Mojenu ynpasienus UN-po6orom?
38. [IpuBenure npumep peansHoro npoekra M-pobora (Hanpumep, Boston Dynamics, Tesla
Bot) u onumute ucCnoiap3yeMble TEXHOTOTHH.
39. Kakwue TenaeHum u HarpasieHus pa3Butusi UM-poO0OTOTEXHUKH BB MOXKETE BBIJICIIUTH HA
OnmKalIme roael?
Ilepeuens komnemenyuil (vacmu KoMnemeHyuu), RPOBEPACMbIX OUEHOUHBIM CPEOCHEOM
0-24; LLM-4.1; LLM-5.2; LLM-5.4; Bld-1.1; Bld-1.2; Bld-1.4; E1.1; E1.4; FC-2.1; FC-3.2

Ipakxmuueckue 3a0anus K 3auemy

1. IlpomMnTel a7 aBTOKOMMEHTHPOBAaHMs Koja: Hamuimmre mpomnTt, KOTOPHIM MOIydaer
¢yukuuio Ha Python u Bo3Bpamaer e€ mNOAPOOHBIM MOCTPOYHBI KOMMEHTapHil.
[TporecTupyiite MUHUMYM 3 (PYHKIIMU Pa3HOM CIOKHOCTH.

2. CpaBHeHue 3pdexToB madbaoHoB reHepanuu: CpaBHUTE KauecTBO 0TBeTOB LLM Ha onuH
U TOT e Bompoc B zero-shot, few-shot u chain-of-thought BapuanTtax. OnieHuTe TOYHOCTS,
MIOJIHOTY U UHTEPIIPETUPYEMOCTb.

3. KoncrpykTop pestome: Co3naiiTe mpoMIIT, KOTOPBIH GOPMUPYET OTMHCAHUE CITOCOOHOCTEH
NU-pobota B popmare pestome (skills, experience, capabilities) s Tpéx TuoB poOOTOB
(tomMaIHU, MPOMBIIIJICHHBINA, METUIIUHCKUN).

4. Hauraumss u mnpunstue pemenuil B HH-pobote: PeanmusyiiTe mnpocTyo Mojenb
MJIAaHUPOBAHMS MapIIpyTa poOoTa B TAOMPHUHTE C UCITOJIB30BaHUEM anroputMa A* wimm Q-
learning.

5. Pacno3naBanune o00bexkTOB ¢ momombio CNN: OOyuute wuIM OPOTECTHpPYHTE
npenoOyuennyro CNN-mozenb Uit KiaccupuKanuu HM300paxeHudt ¢ poboramu,
MIPOAHAIM3UPYHTE OMMUOKH U MOCTPOiTe confusion matrix.

6. Wuterpauus LLM B ynpaBinenue pobGorom: CoszmaiiTe mpommTt, nospossitouiuii LLM
BBINOJIHATh KOMAHJbl pPOOOTa HAa €CTECTBEHHOM S3bIKEe (Hampumep, BIeEpen, Haszasl,
MOBEPHUCH, BO3bMH OOBEKT).
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7. OOpaboTka peuu Ui yhpaBieHUs poOoTom: PeanmusyiliTe ClieHapHii TroJI0COBOTO
yIpaBieHHUs] pOOOTOM, UCIIOJIB3Ys PACIIO3HABAHUE PEUU U T€HEepPaIli0 OTBETHOM PETUIMKU
po0ora.

8. TectupoBanue u onenka noenenus M-pobdora: CMmoaenupyite HECKOJIBKO CIIEHAPUEB
B3aMMOJENUCTBUS po0OTa C IOJIb30BATEIEM M OLIEHUTE TOYHOCTb, CKOPOCTb PEaKLUU U
YCTOMYMBOCTD K OIIMOKaM.

9. OnTuMM3anus TPaeKTOpUH ABIKEHHS poOorta: PaspabortaiiTe anroputM ONTHUMHU3AIUH
MapipyTa poboTa ¢ yuéToM JUHAMHYECKH MEHSIOIIUXCS MPENSTCTBHUI.

10. MonenupoBanue MylIbTHar€HTHOTO B3anMoeicTus: Co3naiiTe ClieHapHid, Ir71e HECKOIBKO
POOOTOB KOOPAMHHUPYIOT CBOM JICUCTBUS I COBMECTHOTO BBINOJIHEHUS 331a4U.

11. Ilpumenenue uudpoBoro aABoitHMKa podoTa: Co3maiiTe CUMYISAINIO IU(POBOTO IBOMHHUKA
poOoTa JuIsi TECTUPOBAHUS PA3IMYHBIX CTpAaTeruil ynpasieHus 63 pucka MOBPEXKICHUS
peabHOrO YCTPOMCTBA.

12. I'enepanust unctTpykumii anst podora ¢ LLM: CocTtaBbTe mpOMNT, KOTOPBI TeHEpUpYyeT
MOIIAroBbIe MHCTPYKIIMH JUIS BBITIOJHEHUS 3a/1a4u poO0OTOM (Hampumep, cOop MpeIMeToB
Ha CKJIaJe).

13. AHanu3 JI0TOB W yiydiieHue moBeneHus pobdora: Cobepure jorum paboTel podoTa B
CUMYISIIIMM, BBIABUTE OMIMOKM B TOBEACHUM M NPEIJIOKUTE YIy4dlICHHs 4Yepes
KOPPEKTUPOBKY aJITOPUTMOB WJIM IPOMIITOB.

Ilepeuenv komnemenyuil (wacmu KoOmMnemeHyuu), NPOGEPAEMbIX OUCHOUHBIM CPEOCHEOM
0-2.4; LLM-4.1; LLM-5.2; LLM-5.4; Bld-1.1; Bld-1.2; Bld-1.4; E1.1; E1.4; FC-2.1; FC-3.2

4.2 MeTtoauyeckne MaTepuaJbl, Onpeaeasoniue Npoueaypbl OeHUBAHUS 3HAHUIA,
YyMeHHi, HaBBIKOB M (MJIH) ONBITA [IeSITeJIbHOCTH, XAPAKTEPU3YIOIIUX JTAamNbl
(¢opmMupoBaHusi KOMIEeTEHIUI

Meroanyeckue peKOMeH 1A, ONpeeAIoIye NpoueaAypsl OeHUBAHUSA HA 3a4eTe:

[Iponienypa mpomeKyTO4HOM arTeCTaluy MPOXOAWT B COOTBeTCTBMM C [lonmokeHmeM o
TEKyIlleM KOHTPOJIE B MpoMexyTouHo artectanuu obyyatonuxcs ®I'BOY BO «Kyol'Y».

Wtorosoit ¢opmoil KoHTpoJsis cHOPMUPOBAHHOCTH KOMIIETEHIMM Yy OOydarommxcsi Mo
JTUCLUIUIMHE siBJIsieTcs 3a4eT. CTyneHThl 00s3aHbl caTh 3a4€T B COOTBETCTBUU C paclUCaHUEM U
y4€OHBIM IIJIAHOM.

®OC npoMeXyTOYHON aTTeCTallUd COCTOMT M3 BOIPOCOB K 3a4€Ty U PE3YJIbTaToB
TEKYLIEro KOHTPOJIS.

3a4eT Mo AMCLUILIMHE MpecieayeT 1eidb OLEHUTh paboTy CTyAEHTa 3a Kypc, MOIydeHue
TEOPETUYECKUX 3HAHWW, MX MPOYHOCTh, PA3BUTHE TBOPUECKOTO MBIIIJIEHUS, MPUOOpETEeHHE
HaBBIKOB CaMOCTOSTEJIbHOM PabOThl, YMEHUE NPHUMEHATh IMOJyYEHHbIE 3HAHUS Ul PELICHUs
MIPaKTUYECKUX 3a1a4.

dopMa IpOBEIEHU 3a4eTa: YCTHO.

Pesynbrar cnaum 3auera 3aHOCUTHCS MPENOAABATENIEM B 3a4E€THYIO BEJOMOCTh U 3a4ETHYIO
KHIDKKY.

OueHrBaHNMe YpPOBHSI OCBOCHUS JUCLUIUIMHBI OCHOBBIBAETCS HA KAa4€CTBE BBIIOJHEHUS
CTYIECHTOM 3aJJaHU{ TEKYLIETO KOHTPOJIL U OTBETOB HA BOIIPOCHI 3a4eTa.

Kpurepum oueHku:

1. OyeHka omeemoes Ha 80rpochkl K 3a4emy (50% umozaosol oUueHKU)

3auer
[TonHbie, pa3BepHYTHIE OTBETHI C JEMOHCTpALMEN ITTyOOKOTO TOHUMAHUS TEMBI.
OTBeTHI coAepKaT OCHOBHBIE UEH, HO 0€3 yITyOJIIEHHOTO aHaIu3a.
Hcnonp3oBaHue npumMepoB, Gopmyil, KOPPEKTHBIX TEPMUHOB.
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Bo3MoxHBI HE0OIbIIINE OMUOKH B JETANAX WK (OPMYTHUPOBKAX.

VYMeHre aHaTM3upOBaTh U CPABHUBATH METOJIBI.

% BbionHenust: 60—-100% (omyckaroTcsi HE3HAYUTEIbHbIE HETOYHOCTH).
Heszauer

OTcyTCTBHE TOHUMAHUS KITFOUEBBIX KOHIICTIIUH.

['pyOble omMOKN MM HECIOCOOHOCTh OTBETUTH HA OOJIBIIYIO YaCTh BOIIPOCOB.

% BbInoaHeHus: <60%.

2. OueHKa 8blIrnorIHeHUs rnpakmu4eckux Kelcos u nabopamopHseix pabom (50% umozosot
OUEeHKU)
3auer
[TonHOE BHITIOJIHEHHME BCEX ATANOB Kelca ¢ MHHOBAIIMOHHBIMU PELICHUSIMH.
HocTtmxenue meneBbix MeTpuk (Hampumep, F1 > 0.9).
UYerkast JOKyMEHTALIMS KOAA U aHAJIU3 PE3YJIbTaTOB.
% BeInosniHeHus: 60—100%.
W
BrImonHeHbl OCHOBHBIE 33/1a4i, HO 0€3 JOMOIHUTENbHON ONTUMHU3AIUH.
HesnauuTtenbHble OTKIIOHEHUS OT LI€NIEeBbIX MeTpUK (Hampumep, F1 = 0.85).
WIH
Pemiens! 6a30BbIe 331241, HO C KPUTUYECKUMU OLIMOKAMH.
Huzkoe kauecTBO KoJla MJIM OTCYTCTBHE aHAIH3a.
He3auer
HeBbinonHeHne KIOYeBbIX 3TAIMOB.
Kon nepabouwnii miin OTCYTCTBYET.
% BeIosHeHUS: <60%.

Memoouueckue  pexomenoauyuu, onpeoenawwiue - npoueoypvl  OUECHUBAHUSA
nabopamopHulx padom:

[Iponienypa oneHnBanus 1a00PATOPHBIX PAOOT MPOXOIUT B COOTBETCTBUU ¢ [lomoxkeHnem
0 TEKYyIlleM KOHTPOJIe ¥ MPOMexXyTouHoi arTectanuu odydatonuxcs @PI'BOY BO «Ky6oI'Y».

[To kaxmoit maboparopHoit padote oopmisieTcs oTdeT. OTUETHI CIAIOTCS Ha MPOBEPKY
PYKOBOAMTENIO B TEUCHHE Kypca MO MEPE HMX BBIMOJHEHUS, W 3alIHUINAIOTCS CTYICHTaMH B
YCTaHOBJIEHHOM MOPSIKE.

[Ipu 3amuTe oT4eTa CTYAEHTY MOTYT OBITH 33JIaHBI BOMPOCHI U JOTIOTHUTEIHHBIC 3a1aHHS
Mo CyTH J1abopaTopHOW paboThl, B TOM HYHCJE U3 CIHCKAa KOHTPOJBHBIX BOMPOCOB K JaHHOMN
naboparopHoit padote. [Ipu HEyIOBIETBOPUTEIHHOM OIICHKE 3HAHUH CTYACHTA M0 TeME JAaHHOTO
OTUeTa, CTYIEHT BO3BpAIAE€TCs K IOBTOPHOMY U3YYEHUIO COOTBETCTBYIOUIMX MAaTepuasoB, Mocie
Yero JOMYCKaeTcs K MOBTOPHOM 3ammuTe. HeyooBIETBOPUTEIBLHO BBIMOJHEHHBIN OTYET TaKkKe
BO3BpallaeTcs Ha 10padoTKYy.

OTyeT OMKEH COAepIKaTh 3aroJioBOK, TeMy jaboparopHO paboThI, I1eib, 3a/JaHHE,
WHAVBUAYAIbHYIO TEMY, OMHCAHHUE XOJa BBHITIOTHEHHsI pPaOOThl, HEOOXOAMMBIC MPUKIIATHBIC
MaTepuaabl (CXeMbl, MaKeThl JOKYMEHTOB M T.II.), B COOTBETCTBHU C TPEOOBAaHMSIMHU K
COJIEpKaHUIO, ¥ BBIBOJIBI 110 padoTe.

Or1ieHOUHBIE CPEICTBA IJII HHBAIUIOB H JIUI] C OTPAaHUYECHHBIMHU BOZMOKHOCTSIMH 37T0POBbSI
BBIOUPAIOTCS C YIETOM UX MHIWBHUIYaTbHBIX ICUXO()HU3NIECKIX 0COOEHHOCTEH.

— pu HE0OXOIMMOCTH MHBATUIAM U JIUIIAM C OTPAaHUYCHHBIMHA BO3MOXXHOCTSIMH 3I0POBBS
MIPEIOCTABIIAETCS IOMOJIHUTEIbHOE BpEMs JUIsl IOATOTOBKM OTBETA HA 3aU€TE;

— TIPH TIPOBEACHUH TPOIEAYPHI OIEHUBAHUSI PE3YJITATOB OOYUCHUSI MHBAIUIOB U JIUII C
OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3/I0POBbSI MPEAYCMATPUBAETCS MCIOJIb30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOMMBIX UM B CBSI3U C UX MHAMBHUIYAJIbHBIMH 0COOEHHOCTSIMH;
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— MPU HEOOXOTUMOCTH /ISl OOYYAIONIUXCS C OTPAHMYEHHBIMH BO3MOXXHOCTSIMHU 310POBbS
U WHBAIMIOB TMPOIEAypa OIICHUBAHHUS pPE3YJAbTaTOB OOY4YCHHS 10 JUCHUIUTMHE MOXET
MIPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Iponienypa oneHUBaHUsT PE3yabTaTOB OOYYCHHST WHBAIWIOB W JIMIl C OTPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3/I0POBbS 110 AMCIUILIMHE MPEAyCMATPUBAET MPEOCTaBlIeHuE HHPOPMAIH B
dopmax, aaanTUPOBAHHBIX K OTPaHUYCHUSIM HUX 30POBbS U BOCIIPHUATHS HH)OPMAIIHH:

Jis 11 ¢ HApYIICHUSIMH 3PEHUSI:

— B [1€YaTHOM popMe YBEITMYCHHBIM HIPUPTOM,

— B (hopMe 3IEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIT C HApYIICHUSIMH CITyXa!

— B TICYaTHOH (opme,

— B (hopMe MEKTPOHHOTO JTOKYMEHTA.

JJist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIHHOTO aIapara;

— B IIe4aTHOM opme,

— B (hopMe IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIEpEYCHh MOXET OBbITh KOHKPETU3WPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
00y4aroIIMXCsl.

I[lnaH-npocneKT MeTOAMYECKUX YKA3AHUI 110 OPraHU3alluM J1a00pPaTOPHBIX PadoT Mo
aucuuminHe " UHKkeHepusi MHTE/UIEKTYaJIbHBIX AaT€HTOB'

1. O01ue cBeaeHNd

OO6pa3oBarenpHas nporpamma: McKkyccTBEHHBIN MHTEIUIEKT U aHAJIUTUKA JAHHBIX
Jucnumumnza: "VHXeHepus HHTEIIEKTYyalbHbIX areHTOB"

Bun ob6ecnieuenus: [IpoBenenne mnabopaTopHbIX padboT

VYciioBus NpUMEHEHNUS:

— Kypc paccunrtan Ha cTy1eHTOB 4-10 rojga o0y4eHusl.
— Hanuuue nocryna k BeruucnutensHsiM pecypcam (GPU/CPU).
— Hcnonp3oBaHue OTKPHITHIX AaTaceToOB M OMONIMOTEK, 10cTyn K BAM.

2. lean, 321a4M ¥ 0:KMIaeMble Pe3yJabTAThI
Lenu:

— 3akperieHue TeOpEeTUYECKUX 3HAaHUHN B 00JIaCTH UCKYCCTBEHHOTO MHTEIICKTA
pO6OTOTeXHI/IKI/I Ha IMPAKTUKE.
— Pa3BuTHE HABBIKOB MMPOESKTUPOBAHUS U Pa3pabOTKH UHTEIUIEKTya IbHBIX ar€HTOB U
CUCTEM YIpaBIeHUs poOOTaMH ¢ IpUMEHeHHEeM coBpeMeHHbIX N -TexHomorui.
— @opmupoBaHHE KOMIIETEHUUH pabOThI C FTeHEPATUBHBIMU MOZEISIMU U TPOMIIT-
3arnmpocamu JUIsl co3MaHus U agantanuu noseaenus MH-po6oTos.
3amaun:

— O06ecneynTh CTYICHTOB CTPYKTYPHUPOBAHHBIMU JIAOOPATOPHBIMU M MPAKTUIECCKUMU
pabotamu 1o pazpadbotke u uHTerpanuu U-moaynei B poOOTOTEXHUYECKHUE CUCTEMBI.

— IIpemocTaBUTh TOCTYI K HEOOXOAMMBIM BEIYUCIUTEILHBIM U CUMYIISIIHOHHBIM pecypcam
(Python, ROS, LLM API, cumynsaropsr).

— Oprasu3oBarh KOHTPOJIb, IIPOBEPKY U OOPATHYIO CBSI3b O BBITIOJTHCHHBIM MPAKTHYCCKUM
3aIaHHSIM.
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CopeiicTBOBaTh pa3BUTHIO CAMOCTOSITEILHOCTH U HCCIIEIOBATEIbCKUX HABBIKOB MPHU
npoektupoBanuu M-poboToB u B3aumonericteuu ¢ bBSAM.

OxunaeMble pe3yabTaThl:

YMeHne npuMeHSTh U pa3padaTbiBaTh HHTEUICKTYAIbHBIX areHTOB U MOIYITH
HCKYCCTBEHHOTO MHTEJUIEKTA JJIs1 pOOOTOTEXHUYECKHX CUCTEM.

HaBbiku ncnonb3oBanust 0a30BbIX TEXHUK MpoekTupoBanus MM -areHToB: mabioHb
MOBEACHUS, LIEIOYKU PACCYXIAEHUH, system prompts.

OnbIT MHTETpAMK TeHepaTUBHBIX Mozenei u LLM B ynpaBnenue podotamu u
B3aUMOJICHICTBHE C YEIIOBEKOM.

CnocoOHOCTh MPOEKTUPOBATh, TECTUPOBATh U AHATTU3UPOBATH YIPPEKTUBHOCTD
cobctBeHHbIX U -peniennii B 001acTH pOOOTOTEXHUKH.

3. lopsinok peanu3anuu

3.1. 3apaua Nel: [loarotoBka 1abopaTopHBIX paboT

1) Onpenenenue Tem:

BBenenue B reHepaTUBHBIN HCKYCCTBEHHBIM MHTEIUIEKT U OOJIbIINE S3bIKOBBIE MOEIU
(LLM).

ApPXUTEKTYpBI U IPUHIMIBI paOOThl FTeHEPaTUBHBIX MOJIENIEH.

OcHOBBI IPOMNT-UHKUHUPUHTA U B3aumozeiictaus ¢ UN.

[I1a610HBI ¥ CTpaTEruy MOCTPOSHHUSI TPOMIITOB JIJIsl PEIICHHSI MHKEHEPHBIX 33/1a4.
Coznanue nainnaitHoB B3aumozaenictsus MU ¢ poOOTOTEXHUYECKUMU CUCTEMaMHU.
WNurterpanus LLM u reHepatuBHBIX MOJIETICH B yIpaBlieHHE poOOTaMHU.

Otnagka, TECTUPOBAHNE U METPUKH KaYE€CTBA MHTEIIEKTYaJIbHbIX areHTOB.
MynsTMOAanbHbIE IPOMITHI U B3auMoserictere M ¢ ceHCOpHBIMU TaHHBIMH.
Ortudeckue acnekTsl npuMeHeHus M B poOOTOTEXHUKE U 3allUTa OT T€HePaTUBHBIX
PHUCKOB.

Kypcosas pabGora u e€ 3amura.

2) Pa3paboTka 3agaHuil:

[ToaroToBka MomaroBbIX HHCTPYKIUH 1O BBIMOJIHEHUIO JA0OPATOPHBIX padoT.
IIpuBenenne npuMepoB Kojia U MMPAKTUYECKUX KEMCOB.
DopMynupPOBaHUE KOHTPOJIBHBIX BOIPOCOB ¥ aHAIMTUYECKUX 3a/1a4.

Paspabomrka 3a0anuti ona nabopamoproti pabomul «lIpunyunsvt npoOMIM-UHHCUHUPUHA:
BNUAHUE NAPAMEMPOE 2EHEPAYUU U CIMPYKINYDbL NPOMIMA HA PE3YIbMamy.

Ha3spanmne: [IpuHIMnbel TpOMOT-UHXKUHUPHUHTA: BIMSIHUE TApAMETPOB I€HEPALIUU U CTPYKTYPBI
IIPOMIITa Ha pe3yabTaT. Llenb: HayuyuThes NpoeKTupoBaTh 3G (HEeKTUBHBIE MPOMITH U TIOHUMATh
BJIMSIHAE TTapaMeTPOB T'eHEpallui Ha pe3ynbTaTsl padoTsl LLM npu pereHnn nHKEeHEePHbIX

3ajad.
3amaun:
1. CpaBHUTH T€HEpAINIO OTBETOB MPU UCIIOIB30BAHUHU PA3IUYHBIX CTPYKTYpP MPOMIITOB
(BOTIpOC, MHCTPYKITHS, POJIeBast MOJIETH).
2. V3meHuTh MapameTpsl reHepalnu (temperature, top_p, max_tokens) u
MIPOAHATU3UPOBATH TTOBEEHUE MOIEIIH.
3. C)]eﬂaTB BBIBOJIbI O IPUHIOMUIIAX TOYHOI'O YIIPABJICHUA reHepauI/Ieﬁ u aganTtanun

npomnToB nox 3agaun MN-po6oTa.

Oxunaembie pe3yJibTaThl:

Ymenue GopMHpPOBATH MPOMITHI PA3IMYHBIX TUIIOB U CTPYKTYD.
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— Tlonnmanue BIUSHUS apaMEeTPOB IeHEPAIMK Ha Pe3yNIbTaT paboThl MOJIEIH.

— HaBpik ananu3a v oNTUMHU3ALMK TPOMITOB MOJI KOHKpeTHBIE 3a1aun .
NucTpyMeHTHI H OMOJIHOTEKH:

— DeepSeek, ChatGPT, Perplexity, Grok / OpenAl Playground

-  Python (onmmonaneho, yepes OpenAl API)

- Jupyter Notebook / Google Colab

Hcxoanble JaHHbIE:

— OOBsicHU TPUHITUT PAOOTHI YIBTPA3BYKOBOT'O AaT4ynKa B pOOOTEY.

— «CocraBb aropuT™M 00X0/1a MPEMATCTBUI 1T MOOMIIBHOTO POOOTaY.

— «Hanumm unctpykuuio no B3aumojercteuto M -arenta ¢ noias3oBaresiemy.
Xox paboTsi:

[ToAroToBUTH CIMCOK TEM (HE MEHEE TPEX)
Jnst KaXK 01 TEMBI COCTaBUTh TPU THUIA TPOMIITA:
BOIIPOCHUTEJIBHBIN;
MHCTPYKLMOHHBI;
¢ poneBoit Mojienblo (Harpumep: « Tl penogaBatenby, «Tbl HHXEHEPY).
[TpoBecTu reHepaluio OTBETOB IIPU Pa3HBIX Mapamerpax (temperature = 0.2 /0.7 /1.0,
top_p=0.8/1.0).
7. CoxpaHUTb pe3yabTaThl B TaOIUILYy, 3a()UKCUPOBAB PA3JINYUS B COACPKAHUU U CTUIIE
OTBETOB.
8. IIpoananm3upoBaTh, Kak U3MEHEHHS TApaMETPOB BIHSIOT Ha TOYHOCTb, CTPYKTYPY U
KpEaTUBHOCTb PE3yJIbTaTa.
9. TloAroTOBHUTH BHIBOJBI B AaHATTUTHYECKOH opme.
AHaJu3 pe3yJIbTaTOB:
- IIpu temneparype 0.2 monenb 1a€T GopMalIbHBIN U CTPYKTYPUPOBAHHBIN OTBET.
— Ilpu temnepatype 1.0 — oTBeTHI cTaHOBATCS O0Jiee KpeaTUBHBIMH, HO MEHEe
TOYHBIMH.
- Hcnonp3oBaHue posieBoil MOsIeNH («Thl HHKEHEP», «ThI IIPETO1aBaTeNby) AeIaeT
OTBETHI 00JIee MOHATHBIMU U KOHTEKCTHBIMH.
TpeGoBanus k oTuéTy:
Tabnuna c napameTpamMu reHepalnuy U NoJy4YeHHbIMU pe3yIbTaTaMH.
[Tpumepsl mpoMnTOB (HE MeHee 3 TeM X 3 CTPYKTYpHI).
— AHanuTuyeckas 4acTh C BBIBOJAMH I10 BIHUSHUIO 1APAMETPOB.
—  CKpHMHIIOTHI Pe3y/IbTAaTOB MK (PParMEeHTHI KOAA.
Kpurepun oneHkn (3a4TeHO/He3a4TEHO):
3a4yTeHo: Bce THIBI IPOMIITOB PEATM30BaHBI, MPOBEIEHO MUHUMYM 6 reHepaluii, Tabauma
oQopMIIeHa KOPPEKTHO, BHIBO/IBI OCMBICIIEHHBI U aHAIUTUYECKU OOOCHOBAHBI.
He3zaureHo: oTcyTCcTBYIOT 2+ BapuaHTa IPOMIITA, HET aHAJIN3a, HEMOJIHBIN OTUET.

ouhkwnE

DopmMupyeMble KOMIIETCHIMH:

- LLM-4 CriocobeH npuMeHsTh U pa3padaTbIBaTh TeHEPAaTUBHbBIE MOJIETH U
6ombiue s3b1koBbIe Mozaenu (BAM). 3Haer apXuTeKTypbl U MEXaHU3MbI pabOTHI
Mozenei. YMeer nogOuparh U HacTpauBaTh MOJIENIN IO/ 3aj1avdy. AHAJIU3UPYET KadeCTBO
Y IPUMEHUMOCTb T€HEepPaLlnu.

- LLM-5(II) Opranusyer B3aMMOAEHCTBUE C TEHEPATUBHBIMU MOJIEISIMU YEpE3
IPOEKTHUPOBAHUE U IPUMEHEHNE IIPOMIITOB. 3HAET TUIIBI M I1A0JIOHBI IIPOMIITOB.
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VYmeer co3naBarh 3P PEeKTUBHBIE TPOMIITHI U aHATM3UPOBATH pe3ynbTarhl. [IpuMenseT
METO/bl ONITUMHU3ALINU B3aUMOACUCTBUS C MOJICIISIMH.

- BIld-1 CnocobeH BEIMONMHATH MpodeccuoHanbHbie (YHKIIMH B 0OJACTH CTPOUTEIHCTBA U
ropozackoro xo3siictsa. [Ipumensier UM-uHCTpyMeHTHI 17151 aHANU3a, MOJEIIMPOBAHUS U
ONITUMU3AIMH MIPOIECCOB. VICIomb3yeT reHepaTuBHbIC MOACIH [T TPOSKTHBIX PELICHUN
Y BU3yaJIU3aluil.

- El CnocoGeH BBIIONHATE IpOoQeccuoHanbHble PYHKINH B c(hepe IKOHOMUKH, (PUHAHCOB
u ynpasienus. [Ipumensier U u LLM niig aHanu3a 1aHHBIX, aBTOMATU3alluU U
noanepkku pemenuii. OuenunBaet 3¢gdexruBnocts MN-cuctem B Ou3Hec-mporeccax.

- FC-2 (b) CnocobeH mpoBOAUTh UCCIICIOBAHUS B 00JIACTH T€HEPATUBHBIX H
dbyHnameHTanbHbBIX Mojienielt. M3ydaeT u cpaBHuBaet apxutekrypsl LLM u Diffusion.
AHanu3upyeT OrpaHUYEHUS U MEPCIIEKTUBBI X TPUMEHEHUS.

- FC-3 Cnocoben npoBoiuTh HCCIIEI0BAaHUS B 00IaCTH areHTHBIX U MYJIBTHAr€HTHBIX
cucteMm. [IpoektupyeT 1 00ydaeT HHTEIJICKTYaIbHBIX areHTOB. AHAIU3UPYET
3G (HEKTUBHOCTH B3aUMOJICHCTBHS areHTOB.

5. IlepeyeHb OCHOBHOW M [JOIOJHUTEJbHOM Y4YeOHOH JIMTEPATypBbI,

HEe00X0UMOM /IJIs1 OCBOCHM S AMCIHUIIMHBI (MOIYJIA)
5.1 OcHoBHas JauTeparypa:

1. Yepnspiues, C. A. OcHoBbl nporpammupoBanusi Ha Python : yyeOHoe mocobue s
By30B / C. A. UepnsbimieB. — MockBa : UznarensctBo FOpaiit, 2022. — 286 c. —
(Beicmiee oOpaszoBanue). — ISBN 978-5-534-14350-8. — TekcT : 31eKTPOHHBIN //
O6pazoBarensHas miaardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/496893.
(mara obpamienus: 19.07.2025).

2. IlnaronoB, A. B. MamunHoe oOyueHue : ydeOHoe mocoOue s By30B / A. B.
[TnatonoB. — MockBa : MzmarensctBo [Opaiit, 2022. — 85 c¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-15561-7. — Tekcr : »SIEeKTPOHHBIN //
ObpazoBarenpHas miardopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/508804
(mara obpamenus: 19.07.2025).

3. PabueBckwmii, A. H. CuHTeTHYeCKHE JaHHBIC M Pa3BUTHE HEHPOCETEBBIX TEXHOIOTHH :
yuebHoe rmocodue ains By3oB / A. H. PabueBckuii. — Mocksa : U3garensctBo FOpaiiT,
2024. — 187 c. — (Bsicuiee oopazoBanue). — ISBN 978-5-534-17716-9. — Tekcr :
anekTpoHHbI //  OOpa3zoBarenbHas 1uiatgopma FOpait [caiit]. — URL:
https://urait.ru/bcode/545036 (nara obpamenus: 19.07.2025).

4. Enucee A. W., Munun 1O. B. Pa3paborka nporpamMMHbIX HHTEpQeicoB BeO-
MPUIOKEHUH ¢ ucrnoiab3oBaHueM (peiimBopka FastAPI : yueOnoe nmocodue. Tam60B:
TI'TY, 2024. 81 c. https://e.lanbook.com/book/472310 (nara obpamenus: 19.07.2025).

5. JlumanoBa H. WM. Pa3zpaboTka MHTEIIEKTyaIbHBIX YaT-00TOB : y4eOHOE MocoOue.
Camapa: III'YTU, 2024. https://e.lanbook.com/book/463568 (nara oOpareHus:
19.07.2025).

5.2 lonoiHMTEILHAS JIMTEpaTypa:

1. ®. dxeiimc, T. Maiik Ilpomr-unxunupunr s GenAl. IlarrepHbl HamexHBIX
3aIpoCcoB Ul KaueCTBEHHBIX pe3yabTaToB, Sprint Book, 2025, 432 c.

2. A.A. Kocrtun IIpomnT-unxuaupHHT. 361K Oymymero. 2025. Ridero, 594 c.

3. B.A.Ilerpos, A.H. TuxoHoB. lckyccTBEHHBII HHTEIUIEKT U 00pabOTKa €CTECTBEHHOT'O
A3BIKA.

4. 3narononbekuit JI. M. OcHOBBI mporpammupoBaHusi Ha s3bike Python. 2-e wu3g.
Mocksa: JIMK Ilpecc, 2018.
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A.A. Ky3uenoB. MamuaHoe 00y4deHue sl 00pabOTKH €CTECTBEHHOTO SI3bIKA.
PykoBoacTBo Google mo mpomMnT-uHXUHUPHUHTY. YacTh 1: OCHOBBI M 0230BbIE TEXHUKH
https://habr.com/ru/articles/901426/

JokymenTanus o0naunbix cepprcoB cloud.ru, yandex.cloud.
https://education.yandex.ru/handbook/prompting
https://yandex.cloud/ru/training/training-pro#Data

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

assessment: the FACT assessment in environmental data science education. Front.
Educ. 10:1596462. doi: 10.3389/feduc.2025.1596462 (Ctarbs 0 prcKax CHHKCHHS
0a30BbIX HaBBIKOB IIPH Ype3MepHOi omnope Ha MN).

Wharton Knowledge “Without Guardrails, Generative AI 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 Crarbsi— s3kcriepuMenT o BiussHuu GPT Ha oOyuenue:
3aBucuMOocCTh OT MU cHmkaet mrybokoe yCBOCHHE MaTrepuaa.

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

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

Polykovskiy, Daniil, et al. "Molecular sets (MOSES): a benchmarking platform for
molecular generation models." Frontiers in pharmacology 11 (2020): 565644.
Khrabrov, Kuzma, et al. "$\nabla™ 2$ DFT: A Universal Quantum Chemistry Dataset
of Drug-Like Molecules and a Benchmark for Neural Network Potentials." Advances
in Neural Information Processing Systems 37 (2024): 36869-36889.

Polykovskiy, Daniil, et al. "Entangled conditional adversarial autoencoder for de novo
drug discovery." Molecular pharmaceutics 15.10 (2018): 4398-4405.

Huxonenko, Cepreii, Kagypun, Aptyp u Apxanrenbckas Ekarepuna. [my6okoe
obyuenue. " Uznarensckuit nom"" [utep""", 2017.
https://openreview.net/forum?id=FMMF 1a9ifL
https://openreview.net/forum?1d=EIUrNM9US8c#discussion
https://openreview.net/forum?1d=JoO6mtCLHD
https://aclanthology.org/2024.findings-emnlp.760/
https://aclanthology.org/2020.coling-main.588/
https://link.springer.com/chapter/10.1007/978-3-030-72113-8 30
https://link.springer.com/chapter/10.1007/978-3-031-42448-9 10
https://aclanthology.org/2024.findings-naacl.288/

Sun, X, Li, J., Kovalenko, A.V., Feng, W., Ou, Y. Integrating Reinforcement Learning
and Learning From Demonstrations to Learn Nonprehensile Manipulation //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.
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28. Kirillova, E.; Kovalenko, A.; Urtenov, M. Study of the Current—Voltage
Characteristics of Membrane Systems Using Neural Networks. AppliedMath 2025, 5,
10. https://doi.org/10.3390/appliedmath5010010,

5.3. [lepuonuyeckue U31aAHUA:
1. ba3sl maunabeix komoadud «Mct Beroy hitp://dlib.eastview.com
2. Dnexrponnas 6nbamoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UuTepHeT-pecypchl, B TOM YK cJie COBPpeMeHHbIe TpodeccHOHaIbHbIE 0a3bl
JAHHBIX M HH(POPMAIMOHHBbIE CIIPABOYHbBIE CHCTEMBI
Inexmpornno-oubnuomeunvie cucmemol (ObC):
SBC «FOPAWIT» https://urait.ru/
IBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3BC «BOOK.ruy https://www.book.ru
3BC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHDb» https://e.lanbook.com
Ilpogheccuonanvrvie 6azvi Oanmvix
1. Scopus http://www.scopus.com/
2.  ScienceDirect https://www.sciencedirect.com/
3. XKypnans! m3narensctBa Wiley https://onlinelibrary.wiley.com/
4.
5.

agrwbdE

Hayunas snextponnas 6ubnuorexka (HIb) http://www.elibrary.ru/
[TonHOTEKCTOBBIE apXMBBI BEAYIIMX 3allaJHbIX HAyYHBIX XKypHaIoB Ha Poccuiickon
wiatgopme HayuHbIx xKypHaoB HOMKOH http://archive.neicon.ru
6. HamuonanpHasi 3JeKTpoHHas  OubOMMOTEKa  (IOCTym K DJIEKTPOHHOM  OuOimoTeke
muccepranuit Poccuiickoii rocynapctBenHoii 6ubnroreku (PI'B) https:/rusneb.ru/
7. Ilpesunentckas oubnuoreka uM. b.H. Enpriuna https://www.prlib.ru/
8.  baza gannbeix CSD KemOpumkckoro nentpa kpucramiorpapuyeckux aanHsix (CCDC)
https://www.ccdc.cam.ac.uk/structures/
9.  Springer Journals: https:/link.springer.com/
10.  Springer Journals Archive: https:/link.springer.com/
11.  Nature Journals: https://www.nature.com/
12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols
13.  Springer Materials: http://materials.springer.com/
14.  Nano Database: https://nano.nature.com/
15.  Springer eBooks (i.e. 2020 eBook collections): https:/link.springer.com/
16. "Jlektopuym TB" http://www.lektorium.tv/
17. VYuuBepcurerckas nnpopmanuonsas cucrema POCCHUS http://uisrussia.msu.ru

Becnnamuvle o6pazoseamenvhvie pecypcol
1. Jupyter Notebook — HHTEpaKTHBHBIE BEIYHCICHHSI
2. Visual Studio Code — penaxrop kozaa ¢ nonaepxkoit Python
3. Google Scholar/arXiv — mocTyI K Hay9HBIM TTyOTUKAIHSIM

Pecypcol c60600n020 0ocmyna

1. TIpomnrt u ITpomnT unxuHUpHHT https://courses.sberuniversity.ru/generative_art/img/13

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

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

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

6. AMepukaHCKas maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

7. MuHHCTEpCTBO HAayKH | BbIciiero oopasosanus Poccuiickoii @eneparuu
https://www.minobrnauki.gov.ru/;

8. ®enepanbHblil nopran "Poccuiickoe odpasosanue" http:/www.edu.ru/;

9. Hudopmarnmonnas cucreMa "EnnHoe OKHO A0CTyIa K 00pa3oBareabHbIM pecypcam”
http://window.edu.ru/;

10. Enunas xomutekmus udpoBbIX 00pa3oBaTeIbHBIX PECYpCcoB http://school-collection.edu.ru/ .

11. TIpoext ['ocynapcTBeHHOTO HHCTUTYTA pyccKoro si3bika nMeHu A.C. Ilymkuna "OGpa3oBanue
Ha pycckoM" https://pushkininstitute.ru/;

12. CnpaBoyHO-MH(POPMAIMOHHBIN mopTan "Pycckuil s3b1k" http://gramota.ru/;

13. Cnyx0a TeMaTH4eCKHX TOJIKOBBIX ClIOBapei http:/www.glossary.ru/;

14. CnoBapu u 3HUMKIIONENUY http:/dic.academic.ru/;

15. O6pa3oBatenbHblil moptan "Yueba" http://www.ucheba.com/;

16. 3axonomnpoekTt "O6 oOpa3oBanuu B Poccuiickoit @enepanun'. Bonpocs! u oTBETHI http://xn--
273--84d1f.xn--plai/voprosy i_otvety

Cobcmeennvle 21ekmpoHHble 0bpazosamenvrule u uHopmayuontsie pecypcovl Kyol'y

Lo

OnexrpoHHbli Karanor Hayunoit 6ubnuorexku KyoIl'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnexTpoHHas 6ubnuoTeka TpynoB yueHbslx Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena MoaynpHOTO TMHAMHYECKOTO 00yueHus http://moodle.kubsu.ru

ba3a yueOHBIX T1aHOB, Y4eOHO-METOIMYECKUX KOMILIEKCOB, MMyOIHKaINi 1 KOHPepeHuit
http://infoneeds.kubsu.ru/

5. bubnmmoreka MHPOPMAITMOHHBIX pecypcoB Kadeapbl HHHOPMAIIMOHHBIX 00pa30BaTEIbHBIX
TeXHOoJIOTHUH http://mschool.kubsu.ru;

6. OnexTpoHHbIN apxuB HoKyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DnexTpoHHbIe 00pa3oBarebHbIe pecypchl Kapeapbl HHPOPMALMOHHBIX CHCTEM U TEXHOJOTHIM
B oOpazoBanun KyOI'Y wu HayuyHo-metoamueckoro kypHana "IIIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

w

&>

6. MeTtoguueckue YyKazaHusi I OOyYAKIIMXCA 10 OCBOCHUIO

AUCHUIIMHBI (MOYJIs1)

ITo gucuummbe <« IIpOMOT-UHXXUHUPUHT B  NPOPECCHOHATBHOU  JAEATEIbHOCTH
IPEAYCMOTPEHO MPOBEIECHUE JICKIIMOHHBIX 3aHSATHH, HA KOTOPBIX MaTCs CHCTEMAaTH3MPOBAHHOE
IpeACTaBIeHNE O TeHEPaTUBHBIX MOJEISIX UCKycCcTBeHHOTo HTemekTa (M) u ux npumeHeHuu
B TpOQeCCHOHATLHOW JEATENIBHOCTH. B XoJe NeKIuil CTYIeHTHl 3HaKOMATCS C 0a30BBIMHU
koHuenuusamu reeparusioro MM (LLM, diffusion-monenu), mpuHIMOAMH UX apXUTEKTYPHI
(Transformer, GPT, BERT, T5), metomamu B3auMOJEHCTBUS C TaKUMH MOJEISIMHU dYepe3
TEKCTOBBIE 3arpockl (prompt engineering). Ocoboe BHUMaHUE yAESEeTCS aHAIM3Y CTpaTerHid
POMIOT-UHKUHUPUHTA: zero-shot, few-shot, chain-of-thought prompting, a Takxke coBpeMeHHbIM
npakTuKaM co3jnanus 3¢dexTuBHbIX 3ampocoB kK LLM. JleMOHCTpUpPYIOTCS HpPaKTUYECKHE
IIPUMEPHI UCTIONIb30BaHUS TeHEPATUBHBIX MOJIeNiel B OM3Hece, 00pa30BaHUU, IPOTPAMMHUPOBAHHH,
KpeaTUBHBIX HMHIyCTpUax. OOCYXKIAIOTCs KIIOYEBbIE PUCKH TE€HEpalMu: TaJUTIOIMHAINH,
ATHYECKUE OTPAHHUYCHHS, 3alUTa MEPCOHATBHBIX AaHHBIX. [locnme Kaxmoi JeKIMH CTyIeHTaM
pPEKOMEHYeTCs BBIIOJIHUTH MPUKJIAAHbIE 3aJaHUsl — aHAJIM3UpoBaTh OTBeThl LLM,
IKCIIEPUMEHTHPOBATH C TTapaMeTPaMH TeHEepaIiH U IIa0JIOHAMH ITPOMIITOB.

JlaGoparopHble 3aHATHS MOCBSIIEHB (POPMUPOBAHUIO NMPAKTUYECKUX HABBIKOB PabOTHI €
reHepatuBHbIMU MM-Monensmu. CTyaeHTBhl IOCIENI0BAaTEIbHO OCBAaMBAIOT METOABI MPOMIT-
ukuHupunra Ha miaargpopme ChatGPT, a Takxe yepe3 API-untepdeiicsl (OpenAl, Hugging
Face, YandexGPT u np.). BeimonHstoTcs ynpakHEeHUsI TI0 HACTPOWKE MapaMeTpPOB TeHepaIuu
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(temperature, top-p, max tokens), cocraBneHHIO MIAOIOHOB MPOMIITOB IS THIOBBIX 3a7a4
(HammucaHue nMceM, 0ObsICHEHUE KOJ1a, TeHEpaIlys onmucanuii). PaccmarpuBaroTcs Be0-TEXHOIOTHN
WHTETpAIlMi TeHEePAaTUBHBIX MOJENCH: co3maHue cepBucoB Ha FastAPI, 3amyck uHTepdeiicoB
yepe3 Gradio wim Streamlit. B xome maboparopHbIX 3aHATHN CTYIEHTHI TaKXKe W3Y4arOT METOMIbI
TECTHPOBAHUS M OTIAAKH HPOMIITOB, TPOBOAAT A/B-TecTHpoBaHHE, OIICHHWBAIOT KadyeCTBO
renepanuu 1o merpukam (BLEU, ROUGE). BwimonHstoTCsl MPOEKTHI 1O TeHEpaluy TEKCTa,
n300paKeHUH U MYJIBTUMOJAIBHBIX OTBETOB. llocie Kaaoro 3aHATHS BBINAIOTCS 3aJaHUs IS
CaMOCTOSITENIbHON JOpabOTKM — HACcTpoOiKa COOCTBEHHBIX MPOMMTOB, pealld3alus LErnodyeK
B3aumozeiicteusa ¢ M, ananus oTBETOB MOJACIH.

CaMocTosiTenbHass paboTa OOydYalOIIMXCS HalpaBlieHa Ha YIIyONEéHHOE U3ydeHUE
METOJIOJIOTMYECKUX U MPUKIAJHBIX aCIIEKTOB IPOMIIT-UHKUHUPUHTA. PeKOMeHIyeTCst peryisipHO
oOpatarbest K yuyeOHukam, nokymentauud APl u crarbsm mo teme (BKJIo4as MyOJMKalMU Ha
arXiv, OpenAl Research, Google DeepMind). CtyneHTsl TOKHBI HAyYUTHCS (HOPMYIUPOBATH
MPUKIIAIHBIC 3a7a4M (aBTOMATU3alus NEPerrCcKy, MOAAEpKKa MOIb30BaTeNel, reHepalus Kojia),
pa3pabaTpiBaTh TPOMIITHI W MAaWIUIAHBI TEHEpald, HACcTpauBaTh IMapaMeTpbl BHIBOIA U
OIICHMBATh PEJIEBAHTHOCTH pe3yabraroB. Oco00oe BHUMaHHE ynemseTcs pa3paboTKe KOMILUIEKCHBIX
pelIeHNT — OT MPOEKTUPOBAHMS MPOMIITOB JI0 BHEApEHUs B Buae web-untepdeiica nmm CLI-
WHCTpYMEHTa. YMeHusi B obnactu Python-nmporpammupoBanuss u 0a3 AaHHBIX aKTHBHO
MPUMECHSIFOTCSI TP 00pabOTKE BXOTHBIX/BBIXOAHBIX JAHHBIX W MOCTPOCHHH TOJB30BATCIBCKUX
uHTEp(EHCoB.

Hrorosoit popmoit 0cBOCHHS Kypca sBIsieTCs MPOeKTHas (KypcoBasi) padorta. B e€ pamkax
CTYIEHT pa3pabaTbiBaeT MOTHOQYHKIIHMOHATIBHBIA Al-WHCTPYMEHT, UCHONb3YIOMUN MPOMIITH U
reHEepaTUBHbBIC MOJIEIH. DTO MOXKET ObITh YaT-00T, FEHEPATOP MAPKETUHIOBBIX TEKCTOB, CCUCTEHT
MIpEenojaBaTelis, BU3yalu3aTtop 3HaHUM U Jp. KypcoBOW MHpOEKT OXBaThIBAET BCE KIIFOUEBHIC
AJIEMEHTBI: aHAJINU3 IPEAMETHOM 00JacTH, NOCTPOEHHE IPOMITOB, TECTUPOBAHHE W OTIIAJKA,
peanu3anys IalIuiaiiHa B3aUMOJIEWCTBHUSI, AHAJIW3 PUCKOB M OTpaHMYCHUH. TakoM mnoaxox
MO3BOJISIET CTYIEHTY MPOSBUTH TBOPUECKYIO HWHHUIIMATUBY M TPOJAEMOHCTPUPOBATH YPOBEHBb
c(hOpMHUPOBAHHBIX KOMITETEHITUH.

JUis CTYIEHTOB C OIPaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbSl  NPEAYCMOTPEHBI
WHJUBU]lyaJIbHbIE KOHCYJAbTAallMM M aJalnTUPOBaHHbIE Marepuaibl. lIpenomgaBarens momoraer
ocBauBarh uHTepdeich B3aumoaecTBus ¢ MU, oObsICHsAET KIIIOYeBbI€ MOHSATUS B JOCTYITHON
dopme, TpeaoCTaBiIseT UHCTPYKLIMU C  albTepHaTHBHBIM  QopmarupoBanueM. [Ipu
HEOOXOJMMOCTH HCIOJIB3YIOTCSI TOJIOCOBBbIE HMHTEp(ENChl, yBEIWYEHHBIH MaciiTtad 3KpaHa,
COTPOBOXK/ICHNE TPU BBHIOTHEHUH 3adaHuil. HAUBHIYyanbHBIA TI0X0]] 0OecreunBaeT paBHbIC
YCIIOBUS y4acThsl B 00pa30BaTeIbHOM MPOLIECCE U JTOCTHKEHUS 3alUIAaHUPOBAHHBIX PE3YJITaTOB
o0y4eHwus.

PaccmoTrpuM npumeps! KEHCOB.

[Monxon, onpexnensitouii yctaHoBnenue coorBeTcTBus keiicoB UIT u YI'T (5), mo3Bonsier
YETKO COOTHOCHTD ATAlbl Pa3BUTHUSI TEXHOJIOTUU C BOBJICUEHHOCTHIO MapTHEPA U CHUXKATh PUCKU
MIPH Mepexoie OT Ta0OPATOPHBIX UCTIBITAHUHN K TPOMBIIINIEHHOMY BHEAPEHUIO.

YI'TS - IlpoBepka JaHHOTO YpPOBHS IIPOBOJUTCA B cCpeAax HMHUTALHOHHOTO
MOJIEIIUPOBAHUS AMYIHUPYIONIUX YCIOBUS NPUOMIKEHHBIE K peambHOCTH. Takum o0pazom
peayu3yeTcsi OCHOBHAsi 1€/b, IMPOJEMOHCTPUPOBATh YpPOBEHb TOTOBHOCTH TEXHOJOTMHM Ha
MOJIEIBHOM CpeJie MAaKCUMAIIBHO MPUOIIKEHHOM K PealbHOCTH, a TAKKE MPOBEPUTH COOTBETCTBUE
TEXHOJIOTMHU TPeOOBaHUSAM K MPOU3BOIUTENBHOCTH (IIPOBECTU MPO(UINPOBAHHE HA PEATBbHBIX
o0beMax u yoeauTbes B 3(h(heKTUBHOCTHU MPOLEAYPhI MACIITAOMPOBAHUS ).

Keiic 1. nTennekTyaabHbIN OMOIIHUK JJI HABUTAIIMK POOOTa B TOMEIEHUH

Onucanmne: PoOOT JOMKEH CaMOCTOATENbHO TMepeMelarbcss 1o oducy, wusoderas
MPENATCTBUM U HaXOA KpaTdyaului MaplIpyT K 3aJJaHHOM TOUKE.

[lenb: Peann3oBaTh HaBUTAIIMOHHBIA MOAYNH € aneMeHTamu MU, ucnosb3yronuii TaHHbIE
c ceHcopoB (LIDAR, kamepsl) AJi IOCTPOEHUS MapUIpyTa.

28



Osxunaemsrii pesynsrar: [Ilporotun podota (umum cumymsaus B ROS/Gazebo), cnocoOHbIi
OPUEHTHPOBATHCS B TIPOCTPAHCTBE M IOCTUTATH IIEITH 0€3 CTOIIKHOBCHHI.

Keiic 2. Pacnio3HaBanue 1 KiraccupuKanusi 0ObEKTOB JIJIsi CEPBUCHOTO poOOTa

Omnucanue: CepBUCHBIN POOOT JAOKEH YMETh paclo3HaBaTh MPeIMETHl (KPYKKH, KHUTH,
TeneQOHbI) U KIACCU(PUIIMPOBATH UX JIJISI BBIOJIHEHUS 3aJaHHH.

Henp: OOy4nTh MOIETH KOMIBIOTEPHOTO 3peHus s uaeHtuduxammu 5—10 kimaccos
00BEKTOB.

Osxunaemslil pesyasrar: Helipocers, nnrerpuposansas B ROS, criocoOHasi B peajabHOM
BPEMEHH Pacrlo3HaBaTh 00BEKTHI C TOUHOCTHIO >85%.

Keiic 3. I'onocoBoe ynpasnenue U-podoTom

Onucanue:

Coznare cucTeMy pacrlo3HaBaHHMsI pEeYd JUIsl  YIpaBICHUS POOOTOM TOJIOCOBBIMHU
KOMaHJIaMH1 («BIIEPEN», «HA3A», KOCTAHOBUCHY).

Llens:

PeanuzoBare NLP-momyib, 0OpadaTsiBaromnii KOMaHIbl ¥ IIEPEBOSIINA UX B ICHCTBUS.

Oxunaemblil pe3yabTar:

Pabounii mpoToTHI rojgocoBoro uHTEpdeiica ¢ MUHUMAIBHON 3aaepkKoil peakunu (<1
CEKyHJIa).

Keiic 4. Cumynsus U-poboTa B BUpTyanbHOU cpene
Onucanue:
[lepen cOopxoil peaabHOrO MPOTOTHIA BayKHO MPOTECTUPOBATh CUCTEMY YIPABICHHUS B
cumymsrtope (Gazebo, Webots, Isaac Sim).
Lens:
Pazpaborars u mnporectupoBarh Mmonenab MH-poOoTa, BBIMONHSIONMIErO 3aJaHHBIN
CLIEHAapui B CUMYJISILIUH.
Oxugaemsblil pe3ysbTar:
3anuch CUMYISIIIMM M OTYET O CTAaOMIBHOCTH, TOYHOCTH HABUTAIlUU U KOPPEKTHOCTH
CEHCOPHBIX JIAHHBIX.

Keiic S. UnTerpannsa M-areHT0B B MylIbTHATEHTHYIO CUCTEMY

Onucanue:

Heckonbko poOOTOB JOIKHBI KOOPAUHUPOBATH AEHCTBUS (HapuMep, JOCTaBKa I'Py30B
B JIOTUCTUYECKOM IICHTPE).

Lens:

Coznarh MpPOTOTUIT MYJIBTHAr€HTHOTO B3aUMOJECHCTBHS ¢ OOMEHOM COOOIICHUSIMH U
pacrpeneneHueM 3a1ad.

Oxunaemelil pe3ysbTar:

Mopnenb, JIEMOHCTpUpYIOIAs  COIVIACOBAaHHYIO  paboTy TIpymnmbel  poOOTOB ¢
MUHHUMH3AIAEH KOHQIMKTOB MPH JTBUKEHUU.

Keiic 6. [luanorosas cuctema Jijisi B3aUMOJICICTBUS YeioBeKa U podora

Omnucanmue:

Pazpaborars cuctemy oOmieHUs, TAe poOOT OTBEYAaeT Ha BOMPOCHI MOIB30BAaTENs U
BBITIOJTHSET KOMaH/Ibl B Pa3rOBOPHOM (opme.

Lens:

NurerpupoBate LLM-Monens Juisi TeHEpalMd OTBETOB MU CBSI3aThb €€ C MOIYJIEM
yIpaBJIeHUs] pOOOTOM.
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OxunaeMsplil pe3ynbrar:
[IporoTn po6GoTa, CIOCOOHOTO BECTH MPOCTOM AMANOT W BBITIOJHATH JCUCTBUS Ha
OCHOBE TEKCTa.

Keiic 7. Jluarnoctuka u camoodyuenue MH-podota

Onucanue:

PobGoT momkeH yMeTh aHAIM3UPOBATh OMIMOKH B CBOMX JCUCTBHUSX M aTalTHPOBATh
MOBEJICHUE Ha OCHOBE OIBITA.

Lens:

Peanu3zoBark cucteMy caMOOIIEHKU U O0y4eHHUS HAa COOCTBEHHBIX JIaHHBIX.

Oxuaemsblil pe3ysbTar:

[IporoTun Monenu, AEMOHCTPUPYIOIIUNA YAy4IIeHHEe TOYHOCTHU BBIONHEHHS 3aja4y
1OCJIe HECKOJIBKUX UTepauidi 00ydeHHsI.

Keiic 8. Busyansnas HaBuranus u SLAM (Simultaneous Localization and Mapping)

Onucanue:

Heobxonumo co3nark cuctemy, IO3BOJISIONIYI0 pOOOTY CTPOUThH KapTy MOMEIIECHUS U
ONpENEATh CBOE MOJOKEHUE B HEW B pE€aIbHOM BPEMEHH.

[ens:

PeanuzoBare anroputM BHU3yalbHOW ONOMETpUH U mocTpoeHus kapTthl (ORB-SLAM,
RTAB-Map).

Oxunaemelil pe3ysbTar:

Kapra nomemeHus u crabiiIbHOE OnpeieieHue Mo3uIuu podoTta ¢ ombkoii He Ooee
5%.

Keiic 9. PoOoT 111 MOHUTOPUHTA OKpYXaroIlei cpesibl

Onucanue:

Cozmate HHM-cucrtemy, mo3BOJsAIOMYI0 po0OOTy coOupath U aHAIU3UPOBAaTh
HKOJIOTMYECKHE JJaHHBIE (TeMIIepaTypa, BIaKHOCTh, OCBEHIEHHOCTh, CO2).

Lens:

WHTerpupoBaTh CEHCOPHI M MOJIY/IM aHAJIU3a JaHHbBIX JUIS BHISBJICHUS aHOMAJIUH.

OxunaeMsplil pe3ynbrar:

[TpoTroTun MoOMIIBHOTO poOOTa, CO3MAOLIEr0 KapTy SKOJOTMYECKUX MapaMeTpoB U
BBIIAIOILET0 PEKOMEHAINH 10 YITYYLIEHUIO CPEBI.

Keiic 10. Po6oT-HacTaBHUK /17151 00y4€HHUs IPOrPaMMUPOBAHUIO

Onucanue:

Co3maTh MHTEUIEKTYaJILHOTO pOOOTa WM BHPTYaJbHOTO TIOMOIIHHKA, KOTOPBIH
IIOMOTaeT CTYJeHTaM M3Yy4aTh OCHOBBI MPOrpaMMHUpPOBaHUs. POOOT nomkeH 00BACHATH TEOPHIO,
NPOBEPATh KOJ, JaBaTh IOJCKA3KW NpH OMHOKAX W MOTHBUPOBATH YYaIlleTOCsS IMPOIOJIKATH
oOy4eHwue.

Iens:

Pazpaborars U-monenb, ciocoOHy0 BecTH Auanor Ha TeMy oOydeHus Python/C++,
aHAJIM3UPOBATh KO/ M BBIZABATh MEPCOHATN3NPOBAHHBIE PEKOMEHIAIIHH.

O>kujjaeMblii pe3ynbrar:

[Tpororun NN-HacTaBHMKa, KOTOPBIA cIOCOOEH MPUHUMATH KOJ HA BXOJ, OOBSCHATH
OLIMOKH U MpeJyIaraTth ONTUMHU3AIMH. JIeMOHCTpalus Tuaiora Mex 1y ojiab30BaTesieM U poO0TOM
IIPY PEIICHNHU THITOBOH 3a/1auu («(paKTopHa», «IIOUCK MAaKCHMyMay, «padoTa co CTPOKaAMHI).
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Ilepeyenr WHMOPMALMOHHBLIX TEXHOJOTHH, HCHOJIb3YyeMbIX IIPH
OCYILIeCTBJIEHUH 00Pa30BaTeJIbLHOIO0 MPOoIecca MO0 TUCHUIINHE (MOTYJII0)

IlepeyeHb HHPOPMALMOHHO-KOMMYHHUKAINIMOHHBIX TEXHOJIOTHH

HNHCTpyMeHTBI M OMOJMOTEKH: HCIONB3YIOTCS coBpeMeHHbie LLM-mmardopMbr u
UHCTpYMeHTHI TeHepanuu. B yactnoctu, ChatGPT, DeepSeek, Perplexity, Grok u ananoruunsie
CEpBUCHI JJI1 B3aUMOJCHCTBHUS C TOTOBBIMH MojeisMHU. s paGoThl ¢ MOAENSMHU OTKPHITOTO
nocryna npumensrorest Hugging Face (Spaces u Inference API). BeG-pa3paboTka u uHTETrpanus
peanusyrotcs Ha Python (Bepcun 3.7+) ¢ bubnmorexkamu FastAPI, Uvicorn, requests u dotenv. [[is
TECTUPOBAaHUS ¥ aHAIM3a BBIXOJHBIX JIAHHBIX MOTYT HCIIONB30BaThcsi OmbOmmoreku NLP
(manmpumep, nltk u rouge-score). MacTpymenTapuii taxke iiatodaer Google Colab u Jupyter
Notebook, a mis opopmnenus ordyeroB — MS Word unu Markdown-penaxrop.

HcxonHble JaHHBbIE: 1715 SKCIIEPUMEHTOB U 3aJIaHUM HCHONb3YIOTCA yueOHbIE TEKCThI U
KEHCBI. DTO MOTYT OBITh IPUMEPHI 33JJaHUH 110 MATEMAaTHKE MM TIPOTPaMMHUPOBAHUIO, HA OCHOBE
KOTOPBIX GOpMYIUPYIOTCS TPOMITHI (Harpumep, «OObSICHU, UTO TaKoe MTPOU3BOAHA», «Hamumm
MUCHMO TIPETOAABATENIOY»). JIJIs MYIBTUMOMAIBHBIX 33a1ad TpeOYyIOTCs KapTHHKH (HAO0OPHI
M300paXeHUI) WM OMMCAHUA K HUM. J[aHHBbIe BHIOMPAIOTCS WM TEHEPUPYIOTCS MperojaBareieM
3apaHee.

IIporpammuoe odecneuenne u MKT: neobxonum noctyn k untepHety u API kmroun
(OpenAl, Hugging Face u ap.). PexkomeHmyeTcss HCIONB30BaTh Cpelbl pa3padboTku Jupyter
Notebook mnu Google Colab, a Takxe ymnoousii kon-pemaktop (Visual Studio Code). s
XpaHEHHS M COBMECTHOM paboThl CO CTyIGHTAaMH MOXKHO 33/IeCTBOBAaTh y4eOHYIO
uHpopmarmonnyro cuctemy (LMS). Kpome toro, nis ananusa pe3yabTaToB M BU3yalu3allud
moryT noHanooutscs Excel mimm Google Sheets.

1. OGaynbIe MIaTGOPMBI M CEPBHUCHI

cloud.ru, YandexCloud,AWS/GCP/Azure— o0OyayHble BLIYUCICHUS

2. CucteMsbl yIpaBleHUs! BEPCUSIMHU U KOJUTa0opaIiuu

Git/GitHub/GitLab — koHTpOB BEpcHil Kofa 1 COBMECTHasl pa3padoTKa

4. Cuctema ympasieHHus 00ydeHneM

Moodle — ciaga pa6ot

IlepeyeHb JIMIEH3HMOHHOT0O W CBOOOJHO PACHPOCTPAHSIEMOIO MPOrPaMMHOIO
obecrieueHus

1. JInnensuonnoe 110

VSCode — IDE nnst Python (cBoGomaHOpacmpocTpansemMoe)

LibreOffice— opopmienue orueToB (CBOOOTHOPACTIPOCTPAHIEMOE)

2. Ceob6oanoe ITO (Open Source)

Hugging Face Transformers — npenoOy4uennsie moaenu (BERT, GPT)
Gensim — TemMaTnyecKkoe MOJIeTUpOBaHue U word2vec

GitLab, GIT, MLFlow, Docker, Kubernetes, Terraform.®petimBopku amst ML:
PyTorch/TensorFlow — pa3paboTka HelipoceTeit

scikit-learn — knaccuueckue anroputmsl ML

I/IHCTPYMCHTLI IJId BU3yaJIn3allhuu:

Streamlit/Gradio — coznanue BeG-uHTEphEHCOB 1 MOeTeit
Matplotlib/Seaborn — rpaduku u aHaIU3 TaHHBIX

CVB/I:

SQLite/PostgreSQL — xpaHeHue CTPYKTYPUPOBAHHBIX JAHHBIX
FAISS/Annoy — BeKTOpHBII IOUCK
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7. MaTepuaJibHO-TeXHUYECKOe o0ecrnedeHue 1o TUCHUILInHE (MOTYJII0)
Bupryansasie mammbbl, kimactep Managed Kubernetes u pecypecst GPU B oOmake

MIPEI0CTABIACTCS HHAYCTpUaIbHbIM napTHepoM [TAO «Coepbank»:

Kom-Bo En.
Ne [Iponyxr ITapameTpsl IpoxyKTa Koun-Bo KoH(Urypatii| 1M,
1 BupryaneHas |BupryaneHas mammza 10% 1 60 e
MaluHa vCPU 2 vCPU 4 RAM
OC Ubuntu 22.04 1 It
Cucremusbiii quck SSD 1 it
10 I'o
Apenna nmyonugaoro [P 1 116y
B Bupryansnas mammna ¢ GPU
2 Maifg:?g;% NVIDIA® Tesla® V1002 GPU | 1 1 IlIt
8 vCPU 128 I'b RAM
OC Ubuntu_24.04 1 It
Cucremusblii nuck SSD 1 T
2000 I'o
Huck SSD 1 It
4096 I'o
Huck SSD 1 It
4096 I'o
Apenna nyomuunoro [P 1 T
3 K&S Master node 8 vCPU 16 RAM 1 1 It
Worker node 10% nong 4 vCPU 5 It
32 RAM
Worker node SSD-NVME 64 I'o
Apenna nmyommunoro [P 1 T
ML Inference
4 | Instance Type [Bpems paGoTsl B MecsI] 40 1 4
GPU
HMucranc 8 x NVIDIA® H100
NVLink PCle 160 vCPU 1520 1 It

GB RAM
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KonunuectBo 3ampocoB k ML- 1 Min.
MOJIEIIM T
Ko ML-mozeneit 160 I'c
] MuH.
5 LLM Toxensr GigaChat 2 Max 50 1T
. Main.
Toxenst Embeddings 400 It

JlononHuTeNbHBIE 00Ia4HbIe PECYPCHI IPEAOCTABIAIOTCS TEXHOIOTUYECKUM MapTHEpoM Yandex

Cloud.
No Bz pabot HaumenoBanue yueOHON ayAUTOPUH, €€ OCHAILIEHHOCTh
000pyAOBaHNEM U TEXHUUYECKUMU CPEACTBAMU 00yUEHUS
1. JlekuuOHHBIE 3aHATUS | AynuTopus, YKOMILJIEKTOBaHHAs CHeualIn3upOBaHHON
MeOeNbl0 U TEXHUYECKUMH CPEICTBAMU O0yUEHUs
2. JlaGopatopHble 3aHATUS | AynuTopus, YKOMILJIEKTOBaHHAs CHeLMAIM3UPOBAHHON
MeOenbl0 M TEXHUYECKMMHU  CpEACTBAaMH  OOy4YeHMs,
KOMIBIOTEPaMH, IPOEKTOPOM, POTPAMMHBIM 00€CTIEYCHUEM
3. I'pynmosslie Aynuropus, YKOMILIEKTOBaHHAas CIELMAIM3UPOBAHHON
(MHIMBUyaIbHBIE) MeOenpl0 M TEXHHYECKHMMH  CpPEACTBAMH  OOy4YCeHHS,
KOHCYJIBTALIUU KOMIIBIOTEpaMHM, IPOrPAMMHBIM O00€CIIeYeHuEM
4. Texkymmii  KOHTpOJb, | AyauTopus, YKOMIIJIEKTOBAaHHAs CHEeUaIU3UPOBAHHON
IIPOMEKYTOUHAS MeOenbl0 M TEXHHYECKMMHU  CpeACTBAaMH  OOy4YeHMS,
arrecranus KOMITbIOTEPaMHU, MPOrPAMMHBIM 00eCTIeYeHUEM
S. CamocTosTenbHas Kabuner s camocToATeNbHOM pabOThl, OCHAIIEHHBIN
pabota KOMITBIOTEPHON TEXHUKOW C BO3MOYKHOCTBIO TOAKIIOUEHHS K

cetn «/HTEpHET», MpOrpamMMON 53KPAHHOIO YBEJIWYEHHUS U
00€eCIeUYeHHbI JOCTYIOM B 3JIEKTPOHHYI0 HH(POPMAIMOHHO-
00pa30BaTeIbHYIO Cpelly YHUBEPCUTETA.

[Tpumeuanue: Konkperusanus aynuropuii u ux ocHauenue onpenensercs OITOIL.
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