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1 Hesau u 33124 U3yYEeHUSA TUCHUNIIMHBI (MOTYJIs1)

1.1 Ileab ocBOEHUST TUCHUILIHHBI
DopMHUpOBaHHUE Y CTYCHTOB CUCTEMHBIX 3HAHHI, HABBIKOB U KOMIIETCHIIHI B 00JIaCTH
pa3zpaboTku uHTeILIeKTyanbHbIX (M) po60TOB, cCodeTaronux METOABl MAITUHHOTO O0YUYEHUS,
KOMIIBIOTEPHOTO 3peHus1, 00pabOTKH €CTECTBEHHOTO S3bIKa U POOOTOTEXHUYECKUX CHCTEM.
Kypc HampaBiieH Ha MOATOTOBKY CHEIHAIUCTOB, CIIOCOOHBIX TPOEKTUPOBATH, IPOTPAMMUPOBATH
u uHTerpuposars M B poboTH3rpoBaHHbIe MIaTGOPMBI C HCIIOIB30BaHUEM s3bika Python u
COBpPEMEHHBIX (PEHMBOPKOB.

1.2 3agaum AMCUUIIIMHBI

1. O3HAaKOMHUTH CTYJIEHTOB C AapXUTEKTYpOH HHTEJUIEKTYaJIbHBIX pPOOOTOB U
KITFOYCBBIMH KOMIIOHEHTAMHU: CEHCOPHBIMH CHUCTEMaMH, CHUCTEMaMU TIPUHATHS PEIICHUA U
UCIIOTHUTENbHBIMA MEXaHU3MaMHU.

2. Hayuutp wucrnosnb3oBare OnOmuoteku u ¢peiimBopku Python mis paspaborkun NMU-
xkommoneHT poodoros (OpenCV, TensorFlow/PyTorch, ROS, SpeechRecognition u mp.).

3. Pa3BUTh HABBIKM MHTETPAIIUU CUCTEM KOMIIBIOTEPHOTO 3pEHHUS, PACcIlO3HABAHUS PEUH U
HABUTAIMH B pOOOTOTEXHUYECKHX IIaTdhopMax.

4. CdopmupoBarh TOHMMaHHUE METOIOB OOYyUCHHs areHTOB W TIPUHSATHS PCIICHHMA
(reinforcement learning, mianupoBaHue, IOBEAEHYECKUE CPEBD).

5. IloAroToBUTH CTYNEHTOB K NMPOEKTUPOBAHMIO U pa3padoTke nporotunos U-podoTos,
BBITMIOJTHSIONINX aBTOHOMHBIE 33/1a41 B CUMYJISIIIMOHHBIX WM PEAIbHBIX Cpejlax.

1.3 MecTo AucuuninHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeIbHONH POrpaMMbl
Hucuunnuna «Pa3paborka UM arenToB» oTHOocuTCA K 4acTu bioka 1 «/lucuuniauHbl
(Momymnn)», popMUpyeMOil yuacTHUKaMU 00pa30BaTeNbHbIX OTHOIIEHUH Yy4EeOHOT O TUIaHa.

JlaHHas AMCIUMIUIMHA TECHO CBsA3aHa ¢ Kypcamu «I'eHepaTHBHBIH HMCKYCCTBEHHBIN
HHTeIeKT», « MammnHHoe 00yueHue», «O6padoTka ecTeCTBEHHOI0 A3bIKA», KAPXUTEKTYPbI
HelPOHHBIX ceTeil».

Marepuan Kypca CIYKHUT CBS3YIOIIMM 3BE€HOM MEXKIYy TEOPETHYECKUMU OCHOBAMH
HUCKYCCTBEHHOTO  HWHTEJUIEKTa, HWHXXCHEPHBIMA IMPHHOMIIAMU  IIOCTPOEHUS CHUCTEM U
NPAKTUUYECKUMH 33aJa4aMHd IPOEKTUPOBAHMS HMHTEJUIEKTYalbHBIX areHTOB, CIIOCOOHBIX K
BOCIIPUSITUIO, PACCYKICHHUIO U B3aUMOJICVCTBUIO C TTOJIH30BATEIEM WJIM BHEIIHEN CPEIOM.

3HaHMST M HaBbIKW, TNOJYYEHHbIE IPU OCBOCHUM JUCIMIUIMHBL, HUCIHOJB3YIOTCS B
MOCJENYIONUX KypcaX, Takux Kak «MHoroareHtHole cucrtembl», «I'uopuanbiii UH»,
«HHxkeHepusi npoMIToB M B3aumoaeiicreue ¢ LLM», a Takke IpHU BBIIIOJHEHUN KYPCOBBIX U
BbINYCKHBIX KBAJIM(PHKAINOHHBIX padoT.

1.4 IIpogeccuoHa/IbHBbIE POJIH B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

Ponw 1: Al Robotics Engineer (Huowcenep no MU acenmanm)
Ilpoexmuposanue u peanuzayus cucmem UCKYCCMEEHHO20 UHMELLEKMA 8 pOOOMAXx.
3aoauu:
1. Uumeepayus ancopummos KOMNbIOMEPHO2O 3PEHUs, DPEYe8020 83aUMOOCUCMEUs. U
NPUHSAMUSL peuleHuil 8 poOomax.
2. Paspabomka cucmem aemonomno2o nosedenus na Python.
3. Hacmportixa ROS (Robot Operating System) u cumynsmopos (Gazebo, Webots).
Ponw 2: ML Engineer (Hroicenep mawunno2o obyuenus 8 pobomomexuuxe)
Paspabomka u enedpenue mooenei MauuHHo20 06yueHust OJisk BOCHPUSIMUSL U RPUHSIMUSL PeUleHUTl
pobomonm.
3aoauu:



1. Obyyenue moodeneii 0151 pacno3Hadanus 06bLEKMOs, peyll U HCeCmos.
2. Hcnonvszosanue reinforcement learning ons o6yuenust asmonommvix azenmos.
3. Onmumuzayus u mecmupoganue mooesnell 8 peaibHOM 8PEMeHU.
Ponw 3: Al Project Manager (Meneoowcep UH-npoexmos 6 pobomomextuxe)
Ynpaenenue npoyeccamu cozoanus u eneopenus UM acenmos.

3aoauu:

1. Ilnanuposanue apxumexmypul u smanos paspabomxu MU azenma.
2. Koopounayus pabomvi Komarnowl pazpabomuyuxos, aHAIUMUKO8 U UHICEHEPOS.
3. Ananusz npouzsooumenvrocmu u s¢pgpexmusnocmu MHU-cucmem 6 pobomax.

1.5 TlepeueHb NJIAHHPYEMBIX Pe3yJbTATOB O0y4YeHHs MO JAUCHHUILIMHE (MOIYJIIO0),
COOTHECEHHBIX ¢ MJIAHUPYEMBIMH Pe3yJIbTaTaMH OCBOEHUsI 00pPa30BaTebHOI MPOrpaMMbl
N3ydenune nanHo# y4eOHOM UCIUILTHHBI HAIPABICHO HA (POPMUPOBAHUE Y 00yUJaIOIIUXCS

CJICAYIOIMIUX KOMITETCHITHM:

Kon, ypoBens n
(¢opmyupoBka KoMIEeTEHIMHU

NuaukaTopbl

YpoBHH 0cBOeHUSA
HHIMKATOPOB KOMIETEeHIHH

0-2 CriocobeH MpuUMEeHATh 1
(unm) 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

Co3aetr METpUKHU KauyecTBa
pewenus 3anaq M, B KOTOpbIX
yauThIBaeTCs 3P PexT
CaMOOpTraHU3allHU areHTOB

LLM-4 (b) Ciocob6en
MIPUMEHSATH U (WJIH)
pa3palaThiBaTh T€HEPATUBHBIC
mozaenu u bAM

LLM-4.1 YMmeer npuMeHSTh U
pa3pabatbIBaTh
HWHTCJIJICKTYaJIbHBIX arCHTOB

IIpumensier MeToabl
HCKYCCTBEHHOTO MHTEJIIEKTa
JUISL CO3/1aHMSI U HACTPOUKH
HWHTEJUICKTYaIbHBIX ar¢HTOB,
YIPaBJISIONINX TOBEIEHHUEM
poboTta

LLM-5 (IT) Opraausyet
B3aUMOJIEHCTBHUE C
TeHEePAaTUBHBIMH MOJEIISIMH
yepe3 IPOEKTUPOBAHUE, aHATIU3
Y IPYMEHEHHE MTPOMIITOB

LLM-5.2 BerpanBaeT mpoOMITEHI
B HalIuIaiiH B3auMOIEUCTBUS

YMeeT HHTErpupoBaTh
B3auMoaeiicteue M-areHToB u
YeII0BEKO-MaITHHBIX
uHtepdeticoB B cTpykrypy M-
poboTta

LLM-5.4 PazpabatsiBaet
JIM3aliH U CTPYKTYPY IPOMIITOB

[IpumeHnseT npuHIUIBI
MPOEKTUPOBAHUS IPOMIITOB JIJIS
HacCTPOMKH IUAIOTOBBIX U
YOPABISIONINX MOAYJIEH B
PpOOOTOTEXHUYECKHX CHCTEMaX

Bld-1 Criocoben ocyiiecTBIsTh
TPYAOBBIE QYHKIHH,
00yCIIOBIICHHBIC
npodeccuoHaaIbHON POJIbIO, B
OITJ «CtpoutenscTBO U
FOPOACKOE XO3UCTBO»

Bld-1.1 IMpumensier MeToIbI U
texHosiornu N uist penienust
aKTyaJIbHBIX 337124 B
IpafioCTPOUTENBCTBE

YMmenue ucrnons3oBats MU-
HOAXOABI IJI1 aBTOHOMHOM
HaBUTralllY, PACTIO3HABAHUS
00BEKTOB M B3aUMOJIEICTBHA C
YeJIOBEKOM

Bld-1.2 IMpumensier MeToIbI U
texnonorun MU nns perenust
aKTyaJIbHBIX 337129 B
CTPOUTETTLCTBE

Bmagenne metomamu
MMOBBIIICHHUS ABTOHOMHOCTH U
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
yIpaBicHHE»

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
MeTobl U TexHonoruu MW s
peIIeHUs OTIEPATUBHOTO
YIPABICHUS U CTPATETUYECKOTO
TUTAHUPOBAHUS B (PUHAHCOBOM
JIeSITeIbHOCTH

Hcnons3yeT noaxoasl
CTPaTETHUECKOT0 YIPABICHUS U
aHaM3a JaHHBIX JUIs
onTuMu3aIuy padoter MU
arcHTOB

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

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-3 Cnocoben nmpoBoauTh
(pOHTUPHBIE HCCIICIOBAHKS B
00J1aCTH yIIpaBJICHHUS, PEILICHHS,
Ar¢HTHBIX U MYJIbTHUAar CHTHBIX
CHCTEM

FC-3.2 Uccnenyer u cozmaet
areHTHBIC CHCTEMBI

[IpuMeHsieT MpUHIUIIBI
MOCTPOCHHS ar€HTHBIX U
MYJIBTHATCHTHBIX CUCTEM TSI
peanu3aliy KOJUIEKTHBHOTO
MOBEICHUS] pOOOTOB

2. CTpyKTYpa M cojiep:KaHue TUCIUITHHBI

2.1 PacnipesesieHre TPYI10éMKOCTH JUCHUTIUIMHBI 10 BUIaM padoT

OO1m1ast TpyI0EMKOCTh AUCHUILUIMHBI COCTABISIET 2 3a4. el. (72 4acoB), UX pacipeesieHue
10 BHJIaM paboT MpeJICTaBICHO B Ta0IHIIe

Bua yueOHoii padoThI

Bcero

CeMmecTpbl
(uacnl)

qacoB

KontakTHas padora, B TOM 4HcJIe:

AynuTopHble 3aHATHS (BCEro):

34

34

3aHaTHs JICKIIMOHHOT'O THIIa

16

16

JlaGoparopHble 3aHATHS

18

18

MPAKTHYECKHE 3aHATHS)

3aHATHS CEMUHAPCKOTO THIIA (CEMHUHAPHI,

HNnas koHTaKTHAsA padora:

KonTpons camocrositensHoi padoTsl (KCP) 2

ITpomexyrounas arrecranus (MKP)

0.2

0.2

CaMocTosITETIbHAA paﬁoTa, B TOM 4YHCJIC:

35.8

35.8

KypcoBas pabora

[IpopaboTka yueOHOro (TEOPETHUECKOro) MaTepuaa

co00IIeHUH, IPe3eHTaINN)

Brinonnenue HUHANBUAYAJIbHBIX 3a)_'[aHI/If/’I (HOZ{FOTOBK&

Pedepar

HOZLFOTOBK& K TCKYIICMY KOHTPOJIIO

Kontpoas:




HO}_'[I‘OTOBKa K DK3aMCHY

O0uasi TPy10eMKOCTH

qac. 72 72
B TOM 4YHCJIe
KOHTAKTHAas padora
3a4. ef1 2 2

2.2 CTpyKTYypa AMCUUIIMHBI

Pacnpenenenue Bu0B y4eOHON pabOTHI M MX TPYAOEMKOCTH IO pa3aesiaM JUCIUILTHHEL.
Paznensl (TeMbl) AUCHMILTUHBL, U3y4aeMble B / CEMeCTpe

KoaunuecTBO YacoB

BHea
YAUTO
Ne HaumenoBanue pasnenos (TeM) Bce AyautopHas pHast
padora
ro padort
a
JI n3 | JIP | CPC
1 2 3 4 5 6 7
Beenenue B M-poGotoTexuuky. [lonstue
1. | uHTemIeKkTyanpHOro poOOTa U ApXUTEKTYypa 8 2 2 4
CHCTEM
5 AnmnaparHble KOMIIOHEHTHI U CEHCOPHBIE 5 5 2 4
CUCTEMBI pOOOTOB
3 OCHOBBI KOMIIBIOTEPHOTO 3PEHUS U BOCTIPUATHS 9 5 5 5
cpelbl
OO6paboTka peun U B3auMOIeHCTBHE poOOTa C
4. - 9 2 2 5
yenoBekoM (Speech recognition, NLP)
[IpunsATHE peleHnii U ypaBieHre MOBeIEHUEM
5. . . 11 2 3 6
pobota (State machines, planning, RL)
WNurerpauus UM-monynen B
6. | pobororexunueckue cucremsl (ROS, Python 10 2 3 5
API, cumynstopsl)
7 Hasuramus, opueHTanus 1 aBTOHOMHOE 8 5 5 4
JIBUKEHHE POOOTOB
TecTupoBaHue, OTIaIKa M OI[CHKA
8 spdextuBHocTH MU arenTa 68 2 2 28
9. | Kypcogast pabota u 3amura
HUTOI'O no pa3aeaM IMCHUILINHBI 69.8 16 18 35.8
Kontpons camocrositensHoi paboTsl (KCP) 2
[Tpomexxyrounast arrectarus (MKP) 0.2
[ToaroroBka K TEKyIieMy KOHTPOIIO
OO011asi TPY10€eMKOCTh MO TMCHMILIHHE 72

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ausamus/cemunapul, JIP — nabopamopuvie 3amwamus, CPC —
camocmosimenvras paboma cmyoenma

2.3 Conep:xkanue pa3aesioB (TeM) QU CHUATINHbBI
2.3.1 3auaTuda JeKIINOHHOT0 THIIA




®opma

TeKyIle
HaumenoBanue pasaesa
Ne Conep:xanue pasgesa (TeMbl) ro
(TemMbl)
KOHTPO
ast
1 2 3 4
Omnpenenenue MOHATHH «UHTEIUIEKTYaIbHBIN
po0OT» U «POOOTOTEXHUUECKAS CUCTEMA».
Hcropust pazsutus M-poOOTOTEXHHUKH.
Beenenue B UN- CoBpeMeHHBIE HAIPaBICHUS: CEPBUCHAS, B
L po6ororexuuky. [TousTue HCCIIeIOBATeIbCKAS POOOTOTEXHHKA. xi};ﬁ Z;b’
" | mHTEIUIeKTYaIbHOTO poboTa u | Apxurekrypa MH-pobora: cencopsl, cucTemMa 14 Y
ApXUTEKTYypa CUCTEM BOCIIpHUATHA, IIPUHATUC peHIeHHfI,
HCTIOJIHUTEIILHBIE MOIYIIH.
B3anMocBs3p MEX Yy anmnapaTHON 4acThIO U
MCKYCCTBEHHBIM HHTEIIIEKTOM.
Tunbl ceHcOpOB: TUIAPHI, KAMEPHI,
MUKPOQOHBI, YIbTpa3ByKoBbie AaTuuku, IMU.
Hurepdetice ceasu (12C, SPI1, UART, USB).
ArnmnaparHpie KOMIIOHEHTBI U po ( ) Bonpocu
2. [IpuaNIHITE pabOTH 1 KATUOPOBKU CEHCOPHBIX K 3aueny
CEHCOpHBIE CUCTEMBI POOOTOB . 5.9
MOJyIeH.
APXUTEKTYpa B3aUMOJICHCTBHSI CEHCOPHBIX
JAHHBIX ¢ ynpaisitomumu UU-mogymsimu.
[TonsTHe 1 337291 KOMIOBIOTEPHOTO 3pEHHS B Bonpocei
poOorax. K 3auemy
O6paboTka n300paXkeHuit: HUIBTPAIIHs, 10-15
3 OCHOBBI KOMITBIOTEPHOTO BBIJICJICHUE KOHTYPOB, OMHApU3anusl.
" | 3peHus U BocTIpusITHS cpefibl | Pacnosnasanue o0bekToB ¢ momousio OpenCV
u Heitponnsix ceteit (YOLO, SSD).
[IpuMeHeHre CBEPTOUHBIX HEUPOHHBIX CETEH
(CNN) B 3a7a4uax HaBUTAIMH U PACIIO3HABAHUSL.
Pacno3naBaHue peun ¢ UCIOJIb30BAHUEM Bonpocwi
O6paboTka pedn u oubmmorex SpeechRecognition u Vosk. K 3auenty
. Cunres peun: pyttsx3, gTTS. 15-20
B3aMMOjIelicTBHE poOoTa C
4. OcnoBsl NLP s ynipaBnenust pobotom
yeoBekoM (Speech
ition, NLP) TOJIOCOM.
recognition, IMpoektupoBanue quanorossix cucrem (LLM B
KOHTEKCTE pPOOOTOTEXHUKH).
[InanupoBanue NEHCTBUI U IOCTPOEHUE Bonpocwi
CTpaTerui. K 3auemy
TpuHsTHE perenit 1 KoHeuHbIe aBTOMAThI, IOBEJICHYECKHE JIEPEBBS, 20-26
rpadbl COCTOSTHHH.
YIIPABJIEHUE NTOBENECHUEM
5. o6ora (state machines OCHOBBI 00y4EHUS C TTOIKPETIIEHUEM
pl ina. RL ’ (Reinforcement Learning) asst aBTOHOMHBIX
planning, RL) areHTOB.
[Mpumepsr anroputmos: Q-Learning, DON,
PPO.
Nurerpauns UU-monynei B Apxurektypa ROS 1 npuHOuIE! Bonpocui
POOOTOTEXHUYECKUE CUCTEMBI | B3AMMOZICHCTBHSA MEXLY Y3/IaMH. k sauemy
(ROS, Python AP, Oprannsauus o0MeHa COOOIICHHAMH, 26-32
7. | cumynsTops) nmyOnukaims u noxnucka (topics, services).

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

Wurerpamnus Python-ckpuntos nu MH-moneneit 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 JIBUXKCHUEC kaptel (SLAM, AMCL). k sauemy
pOGOTOB MapupyTusarust 1 06xox npensTcTBuii (A*, 32-34
8 Dijkstra, DWA).
' Hcnonbp30BaHMe JaTYMKOB JIJIs1 OPUCHTAILIUU B
MIPOCTPAHCTBE.
Hapuranus B cUMyJIILIMOHHOM cpefie U Ha
pEeaIbHOM YCTPONCTBE.
TectupoBanue, oTiIaaKa u IToaxons! k TectupoBanuto M-monynen. Bonpocw
OLICHKA 3@@6KTHBHOCTH - MeTonbt cOopa JIOTOB, METPUKH TOYHOCTH U K 3auemy
poGota HPOHM3BOIUTEIEHOCTH. 34-39
9. Ontumusanus padoThl aITOPUTMOB B peaTbHOM
BpPEMEHU.
Otnanka B ROS, cumynsnus crieHapues,
CTPECC-TECTUPOBAHUE.

Ipumeuanue: JIP — omuem/3awuma nabopamoproii pabomei, KI1 - svinoanenue 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 3aHATHA CEMUHAPCKOr0 THUIA
He npenycMotpensr

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

2.3.3 JlaGopaTopHbIe 3aHATHS

dopma
TeKylle
HaunMmeHoBanue pasnena yut
Ne (Tembi) HaumenoBaHue 1a60paTOpHBIX padoT ro
KOHTPO
as
1 2 3 4
Bsenenue B U~ .
poGoToTexuky. TloHsTHe OsuHakomMieHne co cpenoi paspadborku (Python,
1. Y ROS, Webots/Gazebo). Co3nanue JIP
HHTEJJIEKTYaTbHOTO pOOOTa o
MPOCTEUIIIET0 CKPUIITA YIIPABIEHUS POOOTOM.
APXUTEKTYpa CUCTEM
Co6op u Bu3yanu3anus JaHHBIX C CEHCOPOB
AnmapatHbie KOMITOHEHTHI U
2. (;munmap, kamepa, IMU). Ananu3 mymoB u JIP
CEHCOPHBIE CUCTEMBI POOOTOB
KaJIMOpOBKa JaHHBIX.
PacrioznaBanre 00HEKTOB C HCITOTBE30BAaHIEM JIP
3 OCHOBBI KOMITBIOTEPHOTO OpenCV u ueiipocereii. DopMUpPOBAHKE KaPThI
3pEHUS U BOCIIPUATHSI CPEJIbI OKpY’KaroIen cpepl.
O6paboTka peun u . JIP
N Co3nmaHue TroJ0coBOro HHTEpdeiica
B3aMMOJIelicTBHE PoOOTa C
4. yIpasieHus podbotom Ha Python.
yenoBekoM (Speech P
. acrio3HaBaHWE KOMAH/ ¥ 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
N — Peanu3anus moBeieHYECKOTO IepeBa MK
5 | P - KOHEYHOTO aBToMara. [I[puMeHeHne alnropuTMoB
pobota (state machines, : .
planning, RL) Q-Learning/DQN it IpHHSTHS pEIIEHHIA.
Wurerpauus UU-monynen B . . JIP
pPOGOTOTEXHHUECKHE CHCTEMBI Hacrpoiika B3auMOEHCTBIS MKy MOIYIISIMH
6. pacro3HaBaHusl, YIPaBICHUS U HAaBUTALlUH.
(ROS, Pyth0;| API, Pa6ora ¢ ROS Topics u Services.
CHUMYJISITOPBI
HaBuranus, opuenTanus u Peasm3anusi HABUTAINH C UCIIOB30BAHHEM JIP
7. | aBTOHOMHOE€ JIBH)KEHHE SLAM u A*. O0xox npensTcTBUil B
poboToB CHMYJISATOPE.
TectupoBanue, oTnaaka u . JIP
[eHKa npousBoxurensHocTn MU -mMomynet,
8. | ouenka s¢p¢exruBHOCTH M- Ouerka npoussoantenbrocti NH-monyse
' aHaJIM3 JIOTOB, CTPECC-TECTUPOBAHUE MOJICIIH.
pobota P P

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

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX padoT (IP0eKTOB)
He npenycmorpensl

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

[epedens y4eOHO-METOIMYECKOTO 00ECIICUCHHS AUCITUTLINHBI 110
Ne Bun CPC BEITIOJTHEHHUIO CAMOCTOSTEIIEHOW PaboThI

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

JIEKITHOHHOTO MaTepHaa, 3aHSATHSAM, YTBEP)KICHHbIE Ha 3aceaHui Kadelpbl aHanu3a JNaHHBIX |
Marepuaia yuyeOHoH u MCKYCCTBEHHOTO MHTEJUIEKTa (haKyJIbTeTa KOMIBbIOTEPHBIX TEXHOJOTHH H
HAy4YHOU JINTEPATypHl, npukinagHoi marematuku PI'BOY BO «Ky6I'V», mporoxonm Ne7 or
noArotoBka k cemunapckum | 22.03.2023 r
3aHSITHSAM

2 | TloaroToBKa K TEKyIeMy MeTtonudeckne ykazaHUs IS MOATOTOBKU K JIEKIIHOHHBIM M CEMHHAPCKIM
KOHTPOIIIO 3aHATUSIM, YTBEP)KACHHBIE Ha 3aceJaHuM Kadeapsl aHain3a IaHHBIX H

HCKYCCTBEHHOTO MHTEJUIEKTa (haKyJabTeTa KOMIBIOTEPHBIX TEXHOJOTHH H
npuknagHod Maremarukun PIBOY BO «Ky6I'V», mnporokon Ne7 ot
22.03.2023 r

VY4eOHO-MeTOANUECKUEe Marepuajbl Uil CaMOCTOSTENbHOW paboThl OOydarolMXcs M3
YHCJia MHBAJIKU/IOB U JIUI C OTPAaHMYEHHBIMUA BO3MOXKHOCTSIMH 310poBbs (OB3) npenocrasustorcs
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 JIUT ¢ HApYIISHUSIMHA OTIOPHO-/IBUTATEIILHOTO alllapara:

— B TICYaTHOH (opme,

— B (hpopMe IMEKTPOHHOTO JIOKYMEHTA,

— B (popme aynuodaiina.

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

3. O6pa3zoBareibHbIE TEXHOJIOTHH
B cootBercTBUM ¢ TpeboBanusiMu PI'OC B mporpamMmma JUCIHUILIMHBI MPEIyCMaTpUBAET
UCIIOJIb30BaHKE B Y4€OHOM IPOIIECcCe CIETYIONMX 00pa3oBaTeIbHbIC TEXHOIOTHH: YTCHHE JICKIHHA
C HCIIOJIb30BaHUEM MYJIBTHMEIUNHHBIX TEXHOJOTHIA; METO/ MaJIbIX TPYII, pa300p MPaKTUUYECKUX
3a/1a4 U KEHCOB.
[Ipu 0OydeHnr UCHONB3YIOTCS CAEAYIOIINEe 00pa3oBaTeIbHbIe TEXHOIOTUU:

— TexHomorusi KOMMYHHKAaTUBHOTO OOy4YeHHss — HampaBieHa Ha (opMuUpoBaHHE
KOMMYHUKaTHBHOW KOMIIETEHTHOCTH CTYACHTOB, KOTOpasl SBIsETCS 0a30BOi, HEOOXOAUMOW ISt
aJanTalyy K COBPEMEHHBIM YCIOBUSAM MEXKYIBTYPHOU KOMMYHHUKAIUH.

— Texnomorusi pa3HOYpOBHEBOTO (IU(PepeHIIMPOBAaHHOTO) OOY4YEeHHsT — MpPEAIoiaraet
OCYUIECTBIICHUE TI03HABATEIbHON JAEATEIbHOCTH CTYIEHTOB C Y4YETOM HMX HWHAMBHUIYAJIbHBIX
CIIOCOOHOCTEH, BO3MOXKHOCTEH M MHTEPECOB, MOOIIPSsS MX PEaTH30BBIBATH CBOM TBOPUECKHUI
notreHuuan. Co3aHue U UCHOJIb30BAHUE UArHOCTUYECKUX TECTOB SIBISETCS HEOTHEMIIEMOM
YaCThIO IAHHOW TEXHOJIOTHH.

— TexHonmoruss MOIYIbHOIO OOyuY€HUsT — MpelyCcMaTpUBaeT JEJICHUE COAECpPHKaHUS
JUCIUIUIMHBI Ha JJOCTaTOYHO aBTOHOMHBIE pa3/ielibl (MOYJIH ), UHTETPUPOBaHHBIE B OOLIHII KypC.
— HudopmanmonHo-koMmyHuKaimonHsle  TexHosnorun (MKT) - pacmupsioor pamku

00pa30BaTeIbHOIO IMpOoIEecca, MOBBIMAS €ro MPaKTUYECKYH HalpaBIC€HHOCTb, CIIOCOOCTBYIOT
MHTECHCU(QHUKAIIMM CaMOCTOSTENIbHOM paboThl Yydalluxcss M TOBBIIICHHUIO T103HABATEIbHON
aktuBHOCTH. B pamkax KT Bbinenstorces 2 Buja TeXHOIOTHIA:

— TexHonorusi HCHOJIL30BaHUSI KOMIIBIOTEPHBIX MPOrpaMM — TIO3BOJSET APPEKTUBHO
JIOTIOJIHUTB IIPOLIECC OOYUYEHMSI SI3bIKY Ha BCEX YPOBHSX.
— VIHTEpHET-TEXHOJIOTUH — TPENOCTABIAIOT IIUPOKHUE BO3MOXHOCTH [UI  IIOMCKA

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

—  Texnomorus HHAWBUAYyAJIU3aluN O6y116HI/I$I — IHOMOract pc€aan30BbIBATH JUYHOCTHO-
OpUEHTUPOBAHHBIA TMOAXOMA, YYHUTHIBAs HWHIAUBUAYyalbHbIE OCOOEHHOCTM U TOTPEOHOCTH
YYaIuXCs.

— [IlpoexkTHass TEXHOJOTHsSI — OpPHEHTUPOBaHA HA MOJCIHUPOBAHHUE COIHAIBLHOTO
B3aMIMOJICUCTBUS YYAlIUXCS C IENbI0 pPEHICHHUS 3aJayd, KOTopas OMpeAeNseTcs B paMKax
npodeccruoHaIbHON MOATOTOBKH, BBIAEISS TY WU HHYIO TPEIMETHYIO 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 HABBLIKM PACCMOTPEHHS Psiia BOSMOXKHBIX
CIOCOOOB pelIeHus MPoOJieM, aKTUBU3UPYSI MBIIUIEHUE CTYACHTOB M PacKpbIBas JTHYHOCTHBIN
MOTEHITHA KKJOTO yJaIIerocs.

— Texuonmorusi pa3BUTHS KPUTHUYECKOTO MBIIUICHUS — CIOCOOCTBYeT (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEH IMYHOCTH, CIIOCOOHON KPUTUYECKH OTHOCHTHCS K HH(MOpMAIUU, YMEHHIO
oTOupaTh MHGOPMAIIHIO JJIS PEIICHHUS TOCTABICHHOM 3aa4H.

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

— paboTa B MaJbIX Ipymnnax (KOMaH/e) - COBMECTHAs IeATeIbHOCTb CTYJICHTOB B TPYIIIIE MO
PYKOBOJICTBOM JIH/IEpa, HAMIpaBJIeHHAsA HA pelIeHre o0men 3a1a4u myTéM TBOPYECKOTO CIOKEHHS
pe3ylnbTaTOB WHAMBUAYAJIbHONW pabOThl WIEHOB KOMAaHIbl C JeJIEHHEM IOJHOMOYMM U
OTBETCTBEHHOCTH;

— MPOEKTHAasl TEXHOJIOTUS - UHIUBUAYaIbHAS WM KOJUIEKTUBHAS JESTENILHOCTH 110 0TOODY,
pacrpeiefieHUI0 U CUCTeMaTU3allud MaTepuaia 1o ONpeAesieHHOW TeMe, B pe3ysbTraTte KOTOpOid
COCTaBJISIETCS IPOCKT;

— aHajM3 KOHKPETHBIX CUTyallMi - aHaIM3 PeabHBIX MPOOJEMHBIX CUTYallMil, UMEBIIUX
MECTO B COOTBETCTBYIOLIEH 00nacTu mpodeccHoHaIbHON eATENIbHOCTH, U MOMCK BapHAHTOB
Jy4lIUX PELIEHUN;

— pa3BUTHE KPUTHUECKOTO MBIIIJIEHUS — 00pa3oBareiabHas AeSITeIbHOCTb, HAllpaBJICHHAs HA
pa3BUTHE y CTYJIEHTOB Pa3yMHOT0, Pe(IEKCUBHOIO MBIILIEHUS, CIIOCOOHOTO BBIBUHYTH HOBBIC
UJICH U YBUJICTh HOBBIC BO3MOYKHOCTH.

[Tonxon pa3zbopa KOHKPETHBIX 3adad M CUTyallud [IMPOKO HCIIOJNB3YeTCs Kak
npernojaBaresieM, TaKk W CTyICHTaMH BO BpeMs JIEKLWH, Ja00paTOpHBIX 3aHATHH M aHAIN3a
pE3ynbTaTOB CaMOCTOSITENIbHOM paboThl. DTO OOYCIOBICHO TE€M, YTO IMPU HCCICIOBAaHUH U
pEIIeHIH KaXX 10 KOHKPETHOM 3a7]a4 UMEETCsl, KaK MPAaBHUII0, HECKOJIBKO METOZOB, a 3TO TpeOyeT
pa3bopa 1 OIEHKH I1eJI0 COBOKYITHOCTH KOHKPETHBIX CUTYalIHiA.

KOJIN4€eCTBO
Hcnosnb3yemble HHTEPAKTUBHbIE 00pa3oBaTeJIbHbIE
Cemectp | Bua 3ansitus HHTEPAKTHUBHBIX
TeXHOJIOIMH
4acoB
[IpakTnueckue 3aHATUSA B pexuMax
7 JIP B3aMMOJICHCTBUS «IPENOAABaTellb — CTYIECHT» H 18
«CTYIEHT — CTYIEHT»
Hroro 18

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

TeMmbl, 3a7aHust ¥ BOIPOCHI U CaMOCTOSTENbHON paboThl MpHU3BaHbI CHOPMUPOBATH
HaBBIKM IOMCKAa MH(POPMAIMM, YMEHHUS CAMOCTOSTEIbHO pPACHIMPATh U YIIYOJsATh 3HAHUA,
MOJTyYEHHBIE B XOJI€ JIEKIIMOHHBIX U MPAKTUYECKUX 3aHITHH.

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

JUig 11 ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10pOBbsl IPEAYCMOTPEHA OpraHU3alus
KOHCYJIbTALUN C UCIIOIb30BAHUEM AIEKTPOHHOM 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 ObIThb KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0yJaromnmxcsl.
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4. OueHoYHbIE M METOANYECKHE MAaTEPHAJIbI
4.1 OueHouHble cpeAcTBAa ISl TEKYyLIer0o KOHTPOJS  yCIeBaeMOCTH M
MPOMEKYTOYHOM aTTecTAlUMN

OrneHouHblE CpENCTBA IpPEJHA3HAYEHBbl A KOHTPOJS U OLEHKHM 00pa3oBaTeibHbIX
JOCTHKEHUH 00y4aromuxcs, OCBOMBILUX MporpaMMmy yueOHoU auctumimabl «Paspabotka MU
arcHTOBY.

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
IPEIOCTABIISAETCS JOMOJHUTEIBHOE BPpEMsI JIIsl 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 oueHuBaHUS PE3yNbTAaTOB OOyUYEHUs 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 (hopMe 3IEKTPOHHOTO JOKYMEHTA.

JUi U1 ¢ HapyIIEHUsAMH CIyXa:

— B TIe4aTHOM dopme,

— B (hopMe 27EKTPOHHOTO TOKYMEHTA.

Jljig U1 ¢ HapyIIEHUIMHU OIIOPHO-JBUTaTEIbHOIO arnmapara:

— B Ie4aTHoO (opme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

JlaHHBIA TepeyeHb MOXET ObIThb KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIECHTA
00y4aroIIMXCsl.

CTpyKTypa OLEHOYHBIX CPEACTB ISl TeKYylleld U MPOMEKYTOYHOM aTTecTauum

N Kon Haumenosanne

r[; KonTponupyemsle pa3nens! (TeMbI) KOHTPOJIUPYEMO OLICHOYHOI'0 CPENCTBA

I JUCLUILIUHBI I KOMIIETEHIIUU Texymuii IIpomexyTounas

(I/IJ'II/I (M ¥ ‘laCTPI) KOHTPOJIb arrecrauus

Beenenue B U- LLM-4.1, | Jlabopamopnas

1 poGororexHuky. [lonsarue FC-3.2 paboma Nel Bonpocwi k
MHTEIUIEKTYAILHOTO Po0OTa U savemy 1-4
APXUTEKTypa CUCTEM
ArnmnapaTHble KOMIOHEHTHI U LLM-4.1, | Jlabopamopnan | Bonpocut k

2 FC-3.2 paboma Ne2 savemy 5-8
CEHCOpHBIE CUCTEMBI POOOTOB -

LLM-4.1 Jlabopamopnas Bonpocwl k
3| OCHOBBI KOMIILIOTEPHOTO 3PEHHMS] 1 B(I)_{‘é_[ﬁE/ITT’HSI s peapina N3 sauemy 9-12
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O6paboTka peun u LLM-4.1, Jlabopamopnas Bonpocer k

B3aMMOJICHCTBHE POOOTA C E14 paboma Ned sauemy 13-16

yenoBekoM (Speech recognition,

NLP)

[IpunsiTue pemeHui u LLM-4.1, Jlabopamopnas Bonpocw k

YIIPaBJICHHUE ITIOBEIECHUEM FC-3.2 paboma NeS sauemy 17-20

poborta (state machines,

planning, RL)

. LLM-4.1 Jlabopamopnasa Bonpocwi k

Nurerpauus UU-monynei B ' paboma Ne6 sauenty 21-24

POOOTOTEXHUYECKHE CUCTEMBI FC-2.1 IIpoexm c Keticom

(ROS, Python API, om

CUMYJISITOPBI) UHOYCMPUATLHO2
0 napmuepa

Hasuranus, opuenranus u LLM-4.1, Jlabopamopnas Bonpocwr k

ABTOHOMHOE JIBHKEHHE £C-3.2 paboma Nel sauemy 25-28

poboToB

TectupoBanue, oTiagka u LLM-4.1, Jlabopamopnas Bonpocw k

onenka s¢dextusnoctu MU- E11 E14 padoma Ne8 sauemy 29-32

pobora ! Ipoexm c xeticom
om
UHOYCMPUATBHOZ
0 napmuepa

Iloxka3aTesin, KpUTEPUM M LIKAJIA OLEHKH C(OPMUPOBAHHBIX KOMIIETEHIIUIH

CooTBeTcTBHE IOPOrOBOMY YPOBHIO OCBOEHUS KOMIIETEHIIMH IUIAHUPYEMBIM pE3YIbTaTaM
0OyueHHS U KPUTEPHSM HX OIICHUBAHUS (OLICHKA: 3a4TEHO):

LLM-4
(b)

Cnocooen npumenamo u (unu) papadbamovieams 2eHepamueHvle MoOeaU U
BAM.

3HaeT MPUHIHIBI PAOOTHI T€HEPATUBHBIX MOJIENCH U OOIBIINX S3BIKOBBIX
Mozerei, apxutektypsl Transformer, Attention, Diffusion.

[ToruMaeT 0COOEHHOCTH MPUMEHEHUS TEHEPATUBHBIX MOJIETICH B
pPOOOTOTEXHUYECKUX crucTeMax (00paboTKa peun, reHepalus TEKCTOB U
M300paKeHUH, IPUHSITHE PELLIEHUN).

[IpumeHsieT roTOBbIE T€HEPAaTUBHBIE MOJAEIIN JUIsl PELIEHUS 3a/1a4 BOCIPUATHUS U
B3aumozeiicTaus M-pobota ¢ moap30BaTesIeM.

Wuterpupyet BSAM B cuctemy yrpaBieHus poOOTOM, peanu3ys GyHKIIUN AUAOTa,
aHaJIn3a ¥ TeHepalny KOMaH/I.

[TpoBoauT aganTanuo u J000y4YeHHE TPET0OYICHHBIX MOIETEH 0] KOHKPETHBIE
3anaun MM-po6oTa, olleHHBaeT KauyeCTBO U yCTOMYUBOCTh PEIICHUH.

LLM-5
17

Opzanusyem e3aumooeiicmeue ¢ 2eHePaAmuGHbIMU MOOEAMU Uepe3
npoeKmuposanue, AHAIU3 U RPUMEHeHUe NPOMAHLO8.

3HaeT MPUHIIMITBI TPOMIT-UHXXUHUPUHTA U CTIOCOOBI BIUSHHS CTPYKTYPBI TPOMITTA
Ha pe3yJIbTaT FeHepaliu.

[Tpumensietr 6a3oBbie Maba0HBI, 11eNo4KH paccyxaenuid (Chain of Thought) u
YCIIOBHYIO JIOTUKY IIPU TOCTPOEHHUH ITPOMIITOB.

Pa3pabarbiBaeT 1u3aifH U CTPYKTYpY IPOMIITOB JJIsl YIIPaBJICHUS OTBETAMHU
reHepaTuBHOM Mojienu U noseaeHuem MH-pobora.

BceTrpanBaer mpoMnThl B TalIUIaiiH B3aUMOJEHCTBUS C TTOJIB30BATEIEM U
BHYTPEHHUE MOJYJIH CUCTEMBI.
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AHanu3upyeT KauecTBO OTBETOB MOJIENN, KOPPEKTUPYET MPOMITHI, YIIPABIISIET
napamMeTpaMu reHepalyu JUisi MOBBIIIEHUS CTA0MIHLHOCTH pe3yibTaTa.

Bld-1

Cnocooen ocywecmenamep mpyoosvie pyHKyuu, 00ycio61eHHbIe
npogheccuonanwvhoi ponvio, ¢ OI/l «Cmpoumenvcmeo u 20poockoe
X03AUCme0».

3naet HampaBneHus npuMeHenus H-poOOTOB B CTPOUTENBCTBE U TOPOJICKOM
uH(ppacTpyKType.

Omnpenensier 3a1a4u aBTOMaTH3aluu ¢ ucrosnb3doBanueM UM -monyneit
(MOHMTOPUHT, KOHTPOJIb COCTOSIHUS, aBTOHOMHAs1 HABUTallUs).

Ananusupyet 3¢ ¢pextuBHOCTh BHenpeHus H-poOoTOB, yUUTHIBAET OTpACIICBbIC
0COOEHHOCTH.

[Ipennaraer KoOHUENIMK UCTIONb30BaHUS MN-po6OTOB A1t ONTUMH3AINAN
IIPOLIECCOB Y MOBBIIIECHUS YCTOWYMBOCTH FOPOJCKOHN CpEepl.

El

Cnocoben ocywecmenamso mpyoogule ¢ynxyuu, odycnoenennvle
npogheccuonanvrou poavio, ¢ OI/l «Ikonomuxa, punancol u ynpagienue.

3HaeT OCHOBBI YIIPABJICHUS M aHAIN3A JAHHBIX JUIS OLICHKH Y (PEKTHBHOCTH
BHeapenus: M -TexHonorui.

AHanu3upyeT 3KOHOMHUYECKYIO 11e71€c000pa3HOCTb U PUCKU NpuMeHeHus M-
pPOOOTOB B OPraHU3aLUMH U YIIPABIECHUH [TPOLIECCAMHU.

IIpumensier meroast N 15 noaiep KKy NPUHATUS PELLICHUN, ITIAHUPOBAHUS U
ONTUMH3ALMH PECYPCOB.

Ouenusaert BiugHue MM-cucrem Ha IpOU3BOAUTENBLHOCTD U (PMHAHCOBbBIE
IIOKAa3aTeH.

dopmupyeT NMpeUIoKEeHUS IO cTpaTerniaeckomy BHeapenuto N-poboros ¢
Y4€TOM 3KOHOMHUYECKHX M YIPaBIEHYECKUX (PaKTOPOB.

FC-2
(b)

Cnocooen npoeooums pponmupnsvle ucciedo6anus ¢ 00a1acmu
dynoamenmanvHbIX U 2eHePAMUBHBIX MOOeell.

3HaeT COBPEMEHHBIE HallpaBJICHUs pa3BUTUs renepatuBHoro MU, apxutekTypsl
GAN, VAE, Diffusion, LLM.

Hccnenyer cBoiiCTBa U BOBMOXHOCTH T€HEPATUBHBIX MOAEIEN IS 3aa4
BOCHPUATHUS, TUIAHUPOBAHUS U CUHTE3a JIaHHBIX B pOOOTOTEXHUKE.

Peanusyer skcniepuMeHTaIbHbIE IPOTOTUIIBI T€HEPATUBHBIX MOJIEIEH, TPUMEHSET
o6ubmuorexku PyTorch, Diffusers, Transformers.

OueHuBaeT pe3ynbTaThl SKCIEPUMEHTOB, AaHAIU3UPYET APXUTEKTYPbI U METOJIbI
ONTUMM3ALNH.

[Tpennaraer yny4ileHus CyIECTBYIOIIMX OIX00B, IPOBOAUT CPAaBHUTEIbHBIN
aHAJIN3 pelIeHUH U UX NpUMEeHUMOCTH B cucteMax MM-po6oTos.

FC-3

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

3HaeT COBpPCMCHHBIC MNOAXOAbl K ITOCTPOCHHUIO HHTCIJICKTYAJIbHBIX Aar¢HTOB H

MYJIbTHAT€HTHBIX CHUCTEM.
Hccnenyer anropuTMbl yIpaBlIeHUs TIOBEIEHUEM POOOTOB Ha OCHOBE OOY4EHHUS C
MOJAKPETUICHHEM, TJITAHUPOBAHUS " KOOPAMHAIIHT JIEHCTBUM.
Peanmu3yer  mpoTOTUNBI ~ MYJBTUAT€HTHBIX  CHUCTEM, o0ecreynBaromx
B3aUMOJICHCTBUE u KOJIJICKTUBHOE BBITNIOJTHEHHE 3ajad.
[IpoBonutr MoaenupoBaHWe U TecTUpoOBaHUE B3aumoneictBusi WM-areHToB B
CUMYJISITOpax u peasbHbIX YCIOBUSIX.

OnenuBaet 3 PeKTUBHOCTD, YCTOMUYNBOCTh U COTIIACOBAHHOCTD JCHCTBHI areHTOB,
dbopMynupyeT HanpaBIeHUS AJIsl ONTUMHU3ALNY U PAa3BUTHSI CUCTEM YIIPABJICHHUS.
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0-2 Cnocoben npumenams u (Uiu) pazpadamuvléamop MyJabmMudazeHmMHble Aa20pUmMbl
OOyuaronuicst IeMOHCTPUPYET MOHUMAHHE MPUHIIUTIOB MYJIHTHATEHTHOTO MOJIX0/1a 1
OCHOBHBIX KJIACCOB aJITOPUTMOB (KOOIIEPATHBHBIC, KOHKYPEHTHBIE, CMEIIIAHHEIC).
MoskeT NpUMEHHUTDb U3BECTHBIN MYJIBTUATCHTHBIH AITOPUTM (HATIPUMED, JJIs PEIICHUS
3aJ]a4u pacrpeieIeHHOTO COTIaCOBaHUsI, ayKIIMOHA, POEBOTO UHTEIJICKTa) K TUIOBOU
3agaue VU, ucronb3ys rotoBbie GperiMBOPKY MIIH OUOJIMOTEKH.

[TpoBoUT CPABHUTEIBLHBINA AHAJIN3 PE3YJILTATOB PA0OTHI aIropuTMa ¢ 0a30BbBIMU (He-
AreHTHBIMH) WK JPYTUMH areHTHBIMH TTOIX0J[aMH Ha CTaHJAAPTHBIX JUIS JaHHOMW 3a]1a41
METPHKaX (TOYHOCTh, CKOPOCTh CXOJUMOCTH, UCTIONB30BAHUE PECYPCOB).

TunoBble KOHTPOJIbHBIE 32IaHNUSI UJIM HHbIE MATEPHAJIbI, HEO0XOIMMbIE JIf OLl€HKH
3HAHWI, YMeHHIi, HABBLIKOB U (HJIM) ONBbITA JAeSTEJbHOCTH, XaPAKTEPU3YIOIIHUX 3TAlbI
(¢opmMupoBaHusi KOMIIETEHIIUI B MIpoLecce 0CBOEHNsI 00pa30BaTeIbHON MPOrpaMMbl

Ilpakmuueckue Keiicol no memamuke 1a060pamopHslx padom

Jlaboparopuass padora Nel. Bgpenenne B HU-pobororexnmky. Ilonsitue
HHTEJJIEKTYAJIBLHOT0 POO0TA M APXUTEKTYPa CHCTEM

Keiic: «Konuenuus YMHOTO CEPBHUCHOTO pobora»
3agaua: Pa3paboraTh KOHIENTYyalbHYI0 apXHUTEKTypy HWHTEJUIEKTyallbHOTO poOoTa s
00CIyKUBaHUS IIOCETUTENEH B YHHUBEPCUTETE.

YTo HY)KHO ceIaTh:
e Omnpenenuth GyHKIHUU poOOTa, BUIBI CEHCOPOB, akTyaTopoB 1 MU -moxyneii;
e CocTaBHTb OJIOK-CXEMY apXUTEKTYPbl CUCTEMBI;
e Omnucarb B3aUMOJIEHCTBUE MOAYJIEH BOCIPUATHS, IPUHATHS PELLICHUI U YIIPaBICHUS;

o IlomroroButh KpaTKuii OT4ET c MOSICHEHUEM NpUHIKIA padoTHI.
Hucrpymentsr: Draw.io, PowerPoint, Python (ctpykrypHas cxema B BHJIE KOJIa HIIH
Jarpammebl).

JlaGoparopHasi padora NeZ2. AnmaparHble KOMIIOHEHTHI U CEHCOPHbIE CHCTEMbI

po6oToB

Keiic: «PoboT-Habntonarens s MOHHUTOPHHIA n1abopaTtopum»
3agaya: CMonenupoBarh cOOp JaHHBIX C JATYUKOB JBMIKEHUS, TEMIIEPATypbl U Kamephl IS
MOHHUTOPHHIa MIOMEIIIEHUS.

Y10 HYKHO cl1es1aTh:
o CeiMuTHpOBaTH padoTy ceHcopos B Python;
e PeanuzoBarb 0azoByro ¢QuupTpanuio 1mymoB (Hanpumep, ¢uibTp Kanmana wuium
CKOIIb34II1IE€E CPEIHEE);
o BwusyanmuzupoBarb pe3yasrarsl paboThl CEHCOPOB;
o Crenarpb BBIBOJI 0 CTaOMIBHOCTH u Ha/IEKHOCTH JTAHHBIX.
Hucrpymentsi: Python (NumPy, Matplotlib), Jupyter Notebook.

JlaGopaTopHasi pa6ora Ne3. OcHOBBI KOMIIbIOTEPHOI0 3pEHUS U BOCIIPUSATHS CPe/lbI

Keiic: «Pacno3HaBanue 00BEKTOB Ha paboyem MecTe pobora»
3agaua: Peanm3oBarh anropuT™M pacrio3HaBaHHs OOBEKTOB B Kanupe ¢ momomipio OpenCV wu
npenoOydeHHON MOJIEIIH.

YTo HYKHO cl1eJ1aTh:
o IIpoBectn 06paboTky u300paxenus (punbrpanns, OMHaApU3aIKs, BbIIEICHUE KOHTYPOB);
o IIpumeHuTH MPENOOYUICHHYIO HEHPOCETH IS IETEKITUN OOBEKTOB;
o [Tloanucars U BU3yaIu3UpOBaTh PACIO3HAHHBIC 3JIEMEHTHI;
e Cpenars a”HaAIN3 OIINOOK.
HNucrpymentsi: Python (OpenCV, YOLOVS, PyTorch).

15



JlaboparopHas paGora Ne4. O0padoTka peun U B3anMoJeiicTBHe Po00Ta ¢ YeJI0BeKOM
(speech recognition, NLP)

Keiic: «J'onocoBoit IMOMOUTHUK TSt pobora»
3anava: PeanuzoBarb MPOTOTHII rOJI0COBOTO uHTepderica I NH-pobora.
Y10 HYKHO ces1aTh:

o ITloaxmrounts OMOIHOTEKY A1 pacno3HaBaHus peun (SpeechRecognition wim Whisper);

e Peamusosare cunres peun (QTTS, pyttsx3 mim aHasor),

e Hacrpouts 1ruanoroBblii clieHapuii: MPUBETCTBUE, OTBET HA BOIIPOC, 3aBEPLICHUE AUAIIOTA;

o IlporectupoBarb pacro3HaBaHHe B pa3HbIX aKyCTUYECKUX YCIOBUSIX.
Hucrpymentsi: Python (SpeechRecognition, gTTS, Whisper).

JlaGoparopHasi padora NeS. IIlpunsiTie peumieHuid U ynpasJjieHHe MoBeleHueM podoTa
(state machines, planning, RL)

Keiic: «PoboT-nbLIECOC: MOJIEIb HPUHSTUS peuIeHui»
3agauya: Co3narb CUMYISILIMIO [TOBEIEHUST poO0Ta, IPUHUMAIOLLETO PEIIEHUsI B 3aBUCUMOCTU OT
COCTOSIHUS CpeblL.

Y10 HYKHO cl1es1aTh:
o CwmonenupoBarh koHeuHbIH aBTomar cocrosinuii (Idle, Cleaning, Charging, Error);
e PeanmsoBarb aJrOPUTM IEPEXOI0B MEXKIY COCTOSHHUSIMHU,
e JloGaButh 31emenT 00yuenus (Q-learning uwau RL-mozens);
e Busyanmusuposars nporecc 00y4eHusI arcHTa.
Hucrpymentsi: Python (Gymnasium, Matplotlib).

Jlaboparopnas paGora Ne6. Hurerpammss UUM-mopyneii B poOOTOTEXHHYECKHE
cucrembl (ROS, Python API, cumyasitopsr)

Keiic: «MHTerpanuss  Moaylned — BOCHPUSITHS U YOpaBICHUS B ROS»
3anaua: Peanu3oBarh B3auMMOJEHCTBHE MOIYJEH HaBUTAIMM M PAcloO3HABaHUS OOBEKTOB B
CUMYIIALIMOHHOM cpene.

YT0 HY)KHO C/1eJIaTh:
e Ycranosuts ROS u Gazebo/lsaac Sim;
e Co3snarb y371bl BOCHPUTHS (KaMepa) U yrpaBieHUs (ABHKEHUE);
o OpranuzoBars nepeaady CoOOIEeHNH MEXTy MOIYISIMU;
e Ilposectu TECTUPOBaHUE B CUMYJISLINH.
Hucrpymentnr: ROS Noetic, Python (rospy), Gazebo umu Isaac Sim.

JladoparopHas paGora Ne/. Hapuranus, opueHTauus 1 aBTOHOMHOE BHKeHHe POOOTOB

Keiic: «Po6oT-Kypbep: IIPOKJIaJKa Mapupyra U 06xon HPEnsTCTBHI»
3agauya: Peanu3oBarh ajaropuTM HaBUTAIlMM M TUIAHUPOBAHHUS MaplIpyTa B CUMYJIHPOBAHHOMN
cpeze.

YTo HYKHO cl1eJ1aTh:
e Cosparh KapTy MOMEIICHHS WM UCTIONB30BaTh rotoByto (Occupancy Grid);
e Peammsosare anropurm A*, Dijkstra wiu DWA 1st 1BHKeHUS;
e Jlo06aBHUThH JMHAMHYECKOE OOHAPYKCHUE PSS TCTBUM;
o [IlIpoBectn CEepHI0 TECTOB c BU3yaIM3aIUEN TPaeKTOPHH.
Hucrpymentsi: Python (ROS Navigation Stack, Matplotlib), Gazebo/Stage.

JlaGoparopunasi padora Ne8. TectrupoBanue, oTi1agka u onenka 3¢pdexruHocrn UM -podora

Keiic: «OneHka [IPOU3BOAUTEIILHOCTH ABTOHOMHOTI'O pobota»
3agaya: [IpoBecTu OIIEHKY TOYHOCTH, CKOpOCTH M crabuibHOCTH pabdorel MH-pobora mo
BBIOpAaHHOMY CIIEHApHIO.

Y10 HYKHO cl1e/1aTh:
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Pa3zpaborarh MeTpuKu KauecTBa (BpeMsl OTKJIHMKA, TOYHOCTh HABHUTAI[MH, KOJIUYECTBO
ommo0K);

CoOpath pe3yasTarsl TECTOB B TAONHILY;

[Tpoananu3upoBark JIOTH M BU3YyaJIU3UPOBATh NOKa3aTelu 3(h(HEeKTUBHOCTH;
Cdopmynupoarhb pEKOMEH AL o YAYUILIEHUIO paboThI CHUCTEMBI.
Hucrpymentsi: Python (pandas, seaborn), ROS logs, Jupyter Notebook.

JladoparopHas padora Ne9. Utorosblii npoekT: uHTerpauus MM-podora

Keiic:

«Co3nganue aBTOHOMHOI'O NU-poboTa»

3agaua: Pa3zpaboTarh KOMILIEKCHOE pelieHrne, 00beInHSAIoNIee BOCIPUATHE, IPUHATHE PEILICHUN

u

HaBHUI'alIHUIO.

YTo HY:KHO C/1eJIaTh:

CoNoOA~WNE

P
= O

N Y
AWM

15.
16.
17.
18.

19.
20.
21.
22.
23.

24.
25.
26.

27.

CoOparp Bce paHee peaqn30BaHHbIC MOIYIIH B €IUHYIO CUCTEMY

PeanuzoBare crieHapuii aBTOHOMHOUM paboThl (HarmpuMep, J0CTaBka 00BbEKTa MM 00XOMT
TTOMEIIEHHUS );

[TpoBecTy mOTHOE TECTUPOBAHUE U OLIEHKY METPUK 3(P(HEKTUBHOCTH;

IToaroToBUTH [IPE3CHTALUIO U 3alIUTY [POEKTA.
Hucrpymentsr: ROS, Python, Gazebo/lsaac Sim, OpenCV, Gymnasium.

3a4eTHO-3K3aMEeHALMOHHbIC MATEPHAJIbI /ISl IPOMEKYTOYHOM aTTecTanuu (3a4er)
Bonpocul 0nsa noozomosku K 3auemy

YTo moHUMaETCs MO/ MHTEIIEKTYaTbHBIM POOOTOM M KAKOBBI €0 OCHOBHbBIEC KOMITOHEHTHI?

Uewm otmuaercs kinaccudeckuit pooot or U-pobdora?

Kakue 3amaun pemarorcsi mpy MOMOIIM UCKYCCTBEHHOTO MHTEIUIEKTa B pOOOTOTeXHUKE?

Urto Takoe ceHcopHbIH cioi B apxurekrype MU -pobdoTa?

Kakwue Tumbl JaTYUKOB yallie BCEro UCIoib3ytTes B podorax ¢ MN?

Uro Takoe SLAM 1 Kak OH UCTIOIB3yeTCsl B HABUTAIIMH POOOTORB?

OObsicHUTE MPUHIMITEI PA0OTHI AITOPUTMA HaBUTaUu A*,

B uém pazHuna Mexay yrpaBieHHEM 110 MOJIENSIM U YIIPaBI€HHEM Ha OCHOBE 00yUYeHUs?

Yro Takoe reinforcement learning u xax oHO pUMeHsIeTCs Tt 00yUeHHs poOOTOB?

. [IpuBeaute nmpumep ucnoib3oBanus Q-learning B 3amayax ymnpasieHus poOOTOM.

. Uem otimuaercs supervised u unsupervised ooyuenue B koutekcte MA-po60TOB?

. UTo Takoe UMHUTAITMOHHOE OOYYEHHE U KaK OHO IMOMOTraeT podoTam o0y4yaThCsi?

. O0wsicuuTe moHsTHe «POliCy» B 00yUeHHH C MOKPEIIICHHEM.

. Kak peanmsyercst muki Bocmpusitue—IuianupoBanue—neiicrsue (Perception—Planning—

Action) B MH-poborax?

Uro Takoe apxutekTypa ROS u xakoBa e€ poins B pazpadorke MN-poboToB?

Kak npoucxonut nnterpanus HeipoHHsIx cereit B ROS-cpene?

Yro Takoe edge computing u moyeMy OHO Ba)KHO I aBTOHOMHBIX POOOTOB?

OObsicHUTE DPA3HUIY MEXAy IEHTPATU30BAHHBIM U paclpeaesiEHHBIM YIIPaBICHUEM
poboTamu.

Yro mpencrapisier cOO0N MyJIbTHAareHTHAsi CUCTEMA B KOHTEKCTE pOOOTOTEXHUKHU?

Kakue MeToipl KOMMYHHKAIIMN HCIIONIB3YIOTCS Mex 1y areHTamu B U -poborax?

Yro Takoe KoonepaTuBHOE MOBeeHHE poOOTOB?

Kak U ucnone3yercs uist IaHUPOBAHUS TPAeKTOPUI JABHKEHUS poOOTOB?

Kakune MeTo/1bl HCTIONB3YIOTCS TS paclio3HaBaHUs OOBEKTOB € TOMOIIBIO KOMITBIOTEPHOTO
3peHus?

Yro takoe CNN 1 kak OHM IPUMEHSIOTCS B BU3YaJIbHBIX MOJICUCTEMax podoTa?
O0wsacauTe HazHaueHUe anroput™a YOLO u ero pois B poOOTOTEXHUKE.

Kak moxno ucnons3oBate LLM (Large Language Models) B ympaBneHuu u oOyueHHH
po6oTORB?

Yro Takoe rojgocoBoit uuTepdeiic B MN-poboTax u Kak OH peansyercs?
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28.
29.
30.
31.

32.
33.

34.
35.
36.
37.
38.

39.

[IpuBenuTe mpuMepsl B3anMoAeHCTBUs YenoBeka u podota (HRI).

Yro o3nagaet repmun explainable Al (XAl) u mouemy oH BakeH 1151 pOOOTOTEXHUKHU?
Kak onenuBaercs ycTOWIMBOCTH U Oe30macHOCTH noBenenust MU-podora?

Yro Takoe mudpoBoii TBOMHUK poOOTa U 3a4eM OH HY>KEH?

Kax MMM momoraeT B AMarHOCTUKE M TEXHUYECKOM OOCITYKUBaHUHU POOOTOB?

[IpuBenute npuMepsl IPUMEHEHHS TeHEPATUBHBIX Mojenei (Harnpumep, Diffusion, GPT)
B pOOOTOTEXHUKE.

Uro Takoe MPOMOT-WUHKUHUPHUHT M KaK OH MCIOJIb3YETCs Uil YIpPaBICHUS TOBEACHUEM
NHU-poboTa?

Kak MOXHO HHTErpHpoOBaTh TeHEpaTUBHBIE MOAEIH B CUCTEMY YIIpaBJiIeHUs poboTom?
Kakue noixoipl mpuMeHSIOTCS sl CUMYIALIUU U TectupoBanus M-po6oToB?

Kak ouenuts s pexruBHOCTS MOnenu yrpasieHus UM-podorom?

[TpuBeauTe mpumep peanbHoro npoekra MM-podora (manpumep, Boston Dynamics, Tesla
Bot) u onummTe HCHONB3yeMble TEXHOJIOTHH.

Kakwue Tennenium u HanpapiaeHus pa3Butus MN-poOOTOTEXHUKHU Bbl MOKETE BBIJICIUTH Ha
OnKaiime roapl?

Ilepeuenv komnemenyuil (vacmu KOMnemeHyuu), NPOGEPAEMbIX OUYEeHOUHbIM cpeocmeom O-
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

10.

Ilpakmuueckue 3a0anus K 3auemy

[TpoMnThl 111 aBTOKOMMEHTHpPOBaHUsA Kkoja: Hamummre mpommnt, KOTOPBINA MOTy4daeT
¢yakuuto Ha Python u Bo3Bpammaer € moApOOHBI MOCTPOYHBIA KOMMEHTApHi.
[Tporectupyiite MUHUMYM 3 GYHKIIMH Pa3HOU CIONKHOCTH.

CpaBaenue 3¢ ekToB madioHoB reHepanuu: CpaBHUTE KadyecTBO 0TBeTOB LLM Ha onuH
U TOT e Bompoc B Zero-shot, few-shot u chain-of-thought Bapuanrtax. OrieHuTe TOYHOCTS,
MIOJTHOTY M HHTEPIPETUPYEMOCTb.

Konctpykrop pestome: Cozfaiite IpoMIIT, KOTOPbIH (hopMHUpyeT onucaHue crocoOHoCTel
NU-pobora B popmare pestome (SKills, experience, capabilities) mmst Tpéx Tumos po6oTos
(tomManTHU, MPOMBIIITICHHBINA, METUITUHCKUN).

Hapuranms u npunstue pewmenuit B MM-pobote: Peanmusyiite mnpocTyio Mojaenb
IUTaHUPOBaHUS MapuIpyTa poOoTa B JAOUPUHTE C UCIOIb30BaHUEM anropurma A* wum Q-
learning.

PacnoznaBanue o0bekToB ¢ momompto CNN:  OOyunte wWiIM MOpOTECTUPYHTE
npenoOydernnytro CNN-mozens mist  kinaccuduranuu  W300pakeHUH ¢ poOoTamu,
HpoaHaIu3upyiTe OMKOKK 1 mocTpoiite confusion matrix.

Wnterpamus LLM B ynpanenune poOGotom: Coznaiite mpommnt, nospossitomuii LLM
BBINOJIHATH KOMAHJbl pPOOOTa Ha €CTECTBEHHOM Ss3bIKe (Hampumep, BIepen, Haszasl,
MOBEPHUCH, BO3bMHU O0OBEKT).

OO6pabGoTka peun mans yhpaBieHHss poOorom: Peanmusyiite cueHapuil ToJ0OCOBOTO
yIIpaBIIeHUS] POOOTOM, HCIIOJIB3Ys PACIIO3HABAHNE PEYH M T€HEPAIIMIO OTBETHON PETUTHKHU
pobora.

TectupoBanue u onenka noseaenus N-pobdota: CmonaenupyiiTe HECKOJIBKO CIIEHAPUEB
B3aUMOJIEHCTBUSL poOOTa C IMOJIB30BATEIEM M OLIEHUTE TOYHOCTh, CKOPOCTh PEaKUUu U
YCTOMYMBOCTD K OIIMOKaM.

OnTtumuzanusi TpaeKTOPUM JBHXKEHHUs poOora: PaszpaboraiiTe alropuT™ ONTUMH3ALUH
MapmpyTa podoTa ¢ yuéToM TUHAMHUYECKHA MEHSIOIINXCS MPENsTCTBHM.

MopnenrpoBaHue MyIbTHATeHTHOTO B3auMoaeHcTBHs: Co3naiTe ClIeHapHid, I1e HECKOIbKO
POOOTOB KOOPAMHHUPYIOT CBOM JIEUCTBUS Il COBMECTHOTO BBIIMOJIHEHUS 3a]]a4U.
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11. Ilpumenenue uudpoBoro ABoitHNKa poboTa: Co3aaiTe CUMYIALUIO IM(PPOBOTO ABOHHHUKA
poOoTa sl TECTUPOBAHHS PA3IMYHBIX CTPATETHHl YIpaBIeHUs 0e3 pUCKa MOBPEKICHUS
pEAIIBHOTO YCTPOUCTBA.

12. T'enepanusa uHCTpyKIuil st pobota ¢ LLM: CocTtaBbTe nmpomnT, KOTOPBIA TEHEPUPYET
MOILIAroBble MHCTPYKIMH JUIS BBIOJIHEHUS 3a/1a4uu poOOTOM (Hampumep, cOop mpeIMeToB
Ha CKJIaJe).

13. AHanu3 J0TOB W yiydineHue moseneHus pobdora: Cobepure noru paboTel podoTa B
CUMYJISIIIMK, BBIIBUTE OIIMOKA B TOBEICHHUM M TPEIJIOKUATE YIYUIICHUS dYepes
KOPPEKTUPOBKY QJITOPUTMOB HUJIH IIPOMIITOB.

Ilepeuenv komnemenyuil (vacmu KOmMnemeHuuu), NPOGEPAEMbIX OUECHOUHBIM 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 MeTogu4ecKue MaTepHaJibl, ONpeaesone NpoueIypbl OeHNBAHUS 3HAHW,
YMEHHUI, HaBbIKOB M (WJIH) ONBITA JAeATEJbHOCTH, XAPAKTePU3YIOIIMX 3Talbl
(¢opmMupoBaHusi KOMIIETEHIUI

MeTtoanyeckne peKOMeHAALUH, ONPeAe/IAIoNMe NPOueAYPhl OLICHUBAHUSA HA 3a4eTe:

[Ipouenypa nmpomeKyTo4HOM aTTECTAalMU IPOXOAUT B COOTBETCTBHM C [lonoxkenueM o
TEKyLIeM KOHTPOJIE U NMPOMEXyTouHoU arrectanuu odydarouuxcst PI'BOY BO «Ky6oI'Y».

HtoroBoii ¢opmoii KOHTPOJIST CPOPMUPOBAHHOCTH KOMIIETEHIHMH y OOYYarOmUXCs TI0
JTUCLHUIUIMHE siBisieTcs 3a4eT. CTyneHTsl 00s3aHbl ¢aTh 3a4€T B COOTBETCTBUM C PAaCIMCAHUEM U
y4€OHBIM IIJIAHOM.

®OC npoMeXyTOYHON aTTeCTallUd COCTOMT M3 BOIPOCOB K 3a4€Ty U PE3YJbTaToB
TEKYLIEro KOHTPOJIS.

3adeT Mo AMCLUILIMHE MpecieayeT 1eidb OLEHUTh paboTy CTyAEHTa 3a Kypc, MOIydeHue
TEOPETUYECKUX 3HAHWW, MX IPOYHOCTh, PA3BUTHUE TBOPUYECKOTO MBIILIEHUS, NMPUOOpETeHHE
HaBBIKOB CaMOCTOSTENIbHOM pPabOThl, YMEHUE MPHUMEHATh IMOJYYEHHbIE 3HAHUS JUI pEILICHUS
MPAKTUYECKUX 3aj1ay.

@dopma IpOBEEHUS 3a4eTa: YCTHO.

Pesynprar cnaum 3a4era 3aHOCUTHCS NMPENOJABATEIEM B 3a4€THYIO BEAOMOCTD U 3a4ETHYIO
KHUKKY.

OneHuBaHue YpOBHS OCBOEHHS JUCIHILIMHBI OCHOBBIBAETCS Ha KAYECTBE BBIIOJHEHUS
CTY[IEHTOM 3aJJaHUi TEKYIIEro KOHTPOJIS U OTBETOB Ha BOIIPOCHI 3a4€Ta.

Kpurepuu onenkmn:

1. OuyeHka omeemoes Ha 80rnpochl K 3a4emy (50% umozos8oli oyeHKU)

3auyer
[TonHbIe, pa3BepHYTHIE OTBETHI C IEMOHCTPAIUEH TITyOOKOTO TOHMMaHUS TEMBI.
OTBeThI cofiepkKaT OCHOBHBIE UJIEH, HO O€3 YIIIyOJIeHHOTO aHaIM3a.
Hcnonp3oBanue npumMepoB, Gopmyil, KOPPEKTHBIX TEPMUHOB.
Bo3MmoxHbBI HE0OIbIIINE OMUOKH B JETANAX WK (OPMYITUPOBKAX.
YMeHne aHaTu3upOBaTh U CPABHUBATH METOJIBI.
% BeimonHenus: 60—100% (nomyckaroTcs He3HAYUTEIbHBIE HETOYHOCTH).
Heszauer
OTcyTCcTBHE TOHUMAaHUS KIFOUEBBIX KOHIICTIIUI.
['pyObie ommOKH UM HECTIOCOOHOCTh OTBETUTH HA OOJIBIIYIO YaCTh BOIIPOCOB.
% BemonHeHus: <60%.
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2. OueHka 8bIrnorHeHus rpakmu4yeckux Keticos u nabopamopHsix pabom (50% umoezoeol
OUEHKU)

3auer
[TonHOE BBHIMOJTHEHUE BCEX ITANOB Keiica ¢ HHHOBALIMOHHBIMU PELICHUSMHU.
JlocTmkeHue neneBbix MeTpuk (Hampumep, F1 > 0.9).
Yerkas TOKyMEHTALMs KOJIa ¥ aHAJIU3 PE3yIIbTaTOB.
% BoinonHenus: 60-100%.
WA
BrIimonHeHbl OCHOBHBIE 33/1a41, HO 0€3 JOMOIHUTEIbHON ONTUMU3ALINH.
He3HaunTenbHbIe OTKJIOHEHUS OT IeNIeBbIX MeTpHK (Hampumep, F1 = 0.85).
WIH
Pemiens! 6a30BbI€ 331241, HO C KPUTUYECKUMU OLIMOKaMH.
Huzkoe kauecTBO KoJla MJIM OTCYTCTBHE aHAIH3a.
He3auer
HeBbinonHeHne KI0YeBbIX 3TAIOB.
Kon nepabouwnii wiin OTCYTCTBYET.
% BoInonHeHus: <60%.

Memoouueckue  pexomenoauuu, onpedenawuiue  nNPoueoypvl  OUEHUBAHUA
aadbopamopuvix padom:

[Tpouenypa onieHuBaHUS JTa0OPATOPHBIX PAOOT MPOXOTUT B COOTBETCTBHH ¢ [lonoxennem
0 TEKYIIIeM KOHTPOJIE ¥ MPOMEXYyTOouHOM artectanuu odydaromuxcs @I'BOY BO «KyoI'Y».

ITo xaxmoit maGopatopHoit pabote odopmisiercs otueT. OTUETHI CHAIOTCS HA MPOBEPKY
PYKOBOAMTENIO B TEUCHHE Kypca MO MEPE HMX BBIMOJHEHUS, W 3aIIUINAIOTCS CTYICHTaMH B
YCTaHOBJICHHOM MOPSIKE.

[Ipu 3amuTe oT4eTa CTYAEHTY MOTYT OBITh 33/IaHbI BOTIPOCHI U JOTIOTHUTEIIHHBIC 3a/TaHHS
Mo CyTH J1abopaTopHOW paboOThl, B TOM 4YHCJIE U3 CIHUCKAa KOHTPOJBHBIX BOMPOCOB K JaHHOUN
nabopatopHoit padote. [Ipu HEyIOBIETBOPUTENHHOM OIICHKE 3HAHUH CTYACHTA 10 TeME JaHHOTO
OTYeTa, CTYIEHT BO3BPAIIAETCS K IOBTOPHOMY M3YYEHHUIO COOTBETCTBYIOIINX MAaTEPHAIIOB, TOCIE
YEero JOMYCKaeTcs K MOBTOPHOW 3ammuTe. HeynoBIETBOPUTEIBLHO BBINOJHEHHBIN OTYET TaKkKe
BO3BpalllaeTcs Ha T10padoTKYy.

OTyeT nOMKEH CoAepIKaTh 3aroJioBOK, TeMy JaboparopHOM paboThl, 1eib, 3a/JaHHE,
WHAVBUAYAIbHYIO TEMY, OMHCAHHWE XOJa BBIMOJHEHUS pPabOThl, HEOOXOAWMBIE MPHUKIATHBIE
MaTepuanabl (CXeMbl, MaKeThl JOKYMEHTOB M T.II.), B COOTBETCTBHU C TPEOOBAaHUSIMHU K
COJIEpKaHUIO, M BBIBOJIBI 110 paboTe.

Or1eHOUHbIE CPEICTBA I HHBAIHUIOB M JIUI] C OTPAHUYCHHBIMH BO3MOXKHOCTSAMH 37I0POBbS
BBIOMPAIOTCS C YYETOM UX MHIWBUIYaTbHBIX TCHXO()U3MUECKIX OCOOCHHOCTEH.

— pu HE0OXOTUMOCTH UHBATUAM U JIUIIAM C OTPAaHUYCHHBIMHA BO3MOXHOCTSIMH 3I0POBBS
MIPEIOCTABIIAETCS IOMOJIHUTEIbHOE BpeMsl JUIsl IOATOTOBKM OTBETA HA 3aU€TE;

— TIpH TPOBEACHUH TPOIEAYPHI OIEHUBAHMS PE3YJIETAaTOB OOYUCHUSI WHBAIUIOB H JIUIL C
OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBBSI MPEIYyCMAaTPUBAETCA UCIOJIb30BAHUE TEXHUYECKUX
CPENICTB, HEOOXOAMMBIX UM B CBSI3U C UX HHIUBUAYATHHBIMH OCOOCHHOCTSIMHU;

— MPU HEOOXOTUMOCTH /ISl OOYUAIOIIUXCS C OTPAHMYEHHBIMH BO3MOXXHOCTSIMH 310POBbS
W WHBAJUIOB TMPOIEAypa OIICHUBAHUS PE3YAbTAaTOB OOYUYEHHs] 10 JUCIHUIUIMHE MOXKET
MPOBOAUTHCS B HECKOJIBKO 3TAIlOB.

[Iporienypa olneHWBaHUS PE3yAbTATOB OOy4YEHUS WHBAJIMIOB M JIMI] C OTPAaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3/I0POBbSI 110 AMCIUILTHHE MPEAycMaTpuBaeT MpeaocTaBieHue HHGOpMaIii B
dbopMax, aTanTUPOBAHHBIX K OTPAHUYCHHSIM UX 3I0POBbS M BOCIIPHUATHS HH(POpMAITIK:

JInst i1l ¢ HapyUIeHUsIMU 3PEHHUS:

— B IIe4aTHOM (hopMe YBEITUUCHHBIM MIPUGTOM,

— B hopMe ITEKTPOHHOTO JOKYMEHTA.
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J1Jis1 JIUI] C HApYIICHUSIMH CITyXa!

— B IIe4aTHOM dopme,

— B hopMe ITEKTPOHHOTO JOKYMEHTA.

J1J1s1 JTU1 ¢ HApYIISHUSIMHA OTIOPHO-/IBUTATEIILHOTO alllapara:

— B TICYaTHOH (opme,

— B (hopMe MEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TEPEYCHh MOXET OBbITh KOHKPETU3UPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaroIImxcsl.

Ili1aH-npoCcNeKT MeTOANYECKUX YKA3aHUI 110 OPraHU3aluu JJa00PaATOPHBIX PadoT 10
aucaumuinHe ""Paspadorka UU arenros”

1. O01ue cBegeHus

O6pazoBarenpHas mporpamma: McKyccTBeHHBII HHTEIUIEKT U aHAJIUTUKA JAHHBIX
Hucnurnnuna: " Pazpaborka U arentos "

Bun o6ecnieuenusi: [Ipoenenue naboparopHbix paboT

YcnoBus NpUMEHEHUS:

— Kypc paccuntan Ha cTyneHToB 4-10 roga 00yueHusl.
— Hanuuune mocryna k BeruuciutenbHbiM pecypcam (GPU/CPU).
— Hcnonp30BaHME OTKPHITHIX AaTaceTOB M OMOMMOTEK, 1ocTyn K BAM.

2. Henan, 3a1a4u U 0:kM1aeMble pe3yJIbTaThl

Hemnu:

— 3akperJieHre TeOPEeTUIECKUX 3HAHUI B 0071aCTH UCKYCCTBEHHOTO HHTEJUIEKTA U
pOOOTOTEXHUKH HA MPAKTHUKE.
— Pa3BuTHE HABBIKOB MMPOEKTUPOBAHUS U Pa3paOOTKH UHTEIIEKTYaTbHBIX ar€HTOB U
CUCTEM YMpaBIeHUs poOOTaMH ¢ IpUMEHeHHeM coBpeMeHHbIX NN -TexHomorui.
—  ®opMHpoBaHUE KOMIETEHITUI paOOThI C TEHEPATUBHBIMU MOJICTISIMU U TIPOMIIT-
3ampocaMH JIJIsl CO3AaHus U aaantanuu noseaenus MM-podoTos.
3amaun:

— OOGecneyuTh CTYIEHTOB CTPYKTYPUPOBAHHBIMU JIAOOPATOPHBIMU U MPAKTHUECKUMHU
pabotamu 1o paszpabotke 1 unTerpaunu MM-monyneit B poGOTOTEXHUYECKHUE CUCTEMBI.

— IIpenocraBuTh 10CTYN K HEOOXOJUMBIM BBIUUCIUTEIBHBIM U CUMYIISIIMOHHBIM pecypcam
(Python, ROS, LLM API, cumynsitopsr).

— Opranu3zoBarb KOHTPOJIb, IPOBEPKY U OOPATHYIO CBSA3b MO BHITOJHEHHBIM MTPAKTUYECKUM
3a1aHUSM.

— ConencTBoBaTh pa3BUTHIO CAMOCTOSTEIBHOCTH U UCCIIEIOBATEILCKUX HABBIKOB ITPU
npoektupoBanuu UN-poboToB u B3anmonelicteuu ¢ bAM.

OxunaeMble pe3yabTaThl:

— VYMeHHe NPUMEHSTH U pa3pabaThiBaTh HHTEIUICKTYAIbHBIX ar€HTOB U MOIYIHU
HCKYCCTBEHHOTO HHTEJUIEKTA /ISl POOOTOTEXHIUYECKUX CUCTEM.

— HaBbIku BCTIONB30BaHUS 0a30BBIX TEXHUK ITPOeKTUpOBaHus VM -areHToB: mabIoHbI
MOBEJICHUS, LETIOUKH PacCyKAeHuUM, System prompts.

— OmnbIT UHTErpalluK TeHEPATUBHBIX Mojesel u LLM B ympaBieHnue podoramu u
B3aUMOJEHUCTBUE C YEIIOBEKOM.
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CriocoOHOCTh MPOEKTUPOBATh, TECTUPOBATH M AaHATU3HPOBATH 3(H(HEKTUBHOCTH
cobctBeHHBIX MU -peniennii B 001acTH pOOOTOTEXHUKH.

3. Mopsinok peajm3anuu

3.1. 3amaya Nel: [ToaroroBka maboparopHbIX padoT

1) Onpenenenue Tem:

BBenenue B reHepaTUBHBIN HCKYCCTBEHHBI MHTEIUICKT U OOJIBIINE S3BIKOBBIE MOICTU
(LLM).

ApPXUTEKTYpbI U IPUHILIMIIBI pa0OTHI FTeHEPATUBHBIX MOEIEH.

OCHOBBI MPOMIIT-UHKUHUPUHTA U B3aumojencteus ¢ M.

[[TabioHBI ¥ CTpATETUU MOCTPOCHUS IPOMIITOB IS PEIICHUS WHKEHEPHBIX 3a/1ay.
Coznanue naimaitnoB B3aumoaeiictsus MU ¢ poOOTOTEXHUYECKUMU CUCTEMaMHU.
Wuterpamus LLM u renepaTtuBHBIX Mojieniell B yrpaBieHHe poOOTaMHU.

Otnanka, TECTUPOBAHWE U METPUKH KauyeCTBA MHTEJUICKTYaJIbHbBIX areHTOB.
MynbTUMOAaIbHbIE TPOMITHI M B3auMozaeicTere MM ¢ CeHCOpHBIMU JaHHBIMU.
Otrueckue acnekTsl npuMeHeHus: U B poOOTOTEXHUKE U 3alIuTa OT TeHEPATUBHBIX
PHCKOB.

KypcoBas pabota u e€ 3ammura.

2) Pa3paboTka 3amaHuii:

ITogroroBka MmomIaroBbIX I/IHCTPYKI_II/Iﬁ I10 BBIIIOJIHCHUIO J'Ia60paT0pHBIX pa60T.
HpI/IBeI[eHI/Ie MMPpUMEPOB KOJA U IIPAKTUICCKHUX KEeMCOB.
CDOpMy.]'II/IpOBaHI/Ie KOHTPOJIbHBIX BOIIPOCOB U aHAJIMTUYCCKHUX 3a1a4Y.

Paszpabomxa 3a0anuii ona nabopamopnou pabomul «IIpunyunsl nPOMIM-UHICUHUPUHRA!
BNUAHUE NAPAMEMPOB 2eHePaAYUU U CMPYKIMYPbL NDOMIMA HA Pe3YIbmams.

Hasanmue: [I[pyHIMIBI TPOMIT-UHXUHUPUHTA: BIUSHUE [TAPAMETPOB I'EHEPALMU U CTPYKTYPBI
poMIITa Ha pe3yibTart. Llenas: HayduThest MPOeKTUPOBaTh 3 (HEKTUBHBIE TPOMITH M TOHUMATh
BJIIMSTHUE MTapaMETPOB T'€HEpalMM Ha pe3yibTaThl padoTel LLM npu pemeHnn HHKeHepHbIX

3a/ad.
3anaum:
1. CpaBHUTB reHepaIio OTBETOB MPH UCTIOIB30BAHUH PA3JIMUHBIX CTPYKTYP MPOMIITOB
(BOTIpOC, MHCTPYKITHS, pOJIeBast MOJIETH).
2. V3meHuTh MapameTpsl reHepaluu (temperature, top p, max_tokens) u
MPOAHATU3UPOBATH TOBEEHUE MOICIIH.
3. C)IeﬂaTB BBIBOJIbI O IPUHIOMUIIAX TOYHOI'O YIIPABJICHUA reHepauI/Ieﬁ u aganTtanun

npomnToB nox 3agaun MN-poboTa.

O:xupaemble pe3yabTaThbl:

YMmenue GopMHpPOBATH MPOMITHI PA3IMYHBIX TUIIOB U CTPYKTYD.
[ToHnMaHMe BIUSHUS apaMeTPOB T'€HEPAIlUU Ha pe3ysabTaT paboThl MOJIEIH.
HaBpik aHanu3a u oNTUMHU3ALKK TPOMIITOB MO/ KOHKpeTHbIE 3a1aun M.

HNucTpymeHTHI M 0M0JIMOTEKH:

DeepSeek, ChatGPT, Perplexity, Grok / OpenAl Playground
Python (onmmonansHo, uepe3 OpenAl API)
Jupyter Notebook / Google Colab

Hcexonnnlie 1anHbIe:

OO0bsicHM TPUHIUT PabOTHI YIBTPA3BYKOBOTO AaTYUKA B poOOTE».
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— «CoctaBb anroput™ 00Xoaa IPEnsATCTBUHA 11 MOOMIIBHOTO poOoTa».
— «Hanmmm nHCTpyKIHIO 1o B3aumoseicteuio MM-arenTa ¢ nmomp3oBarenem».
Xoxa padoTbI:

[ToAroTOBUTH CIMCOK TE€M (HE MEHee TPEX)
Jlns Kax 0¥ TeMbl COCTABUTh TPH TUIIA IPOMITA!
BOIIPOCUTEJIbHBIIH;
MHCTPYKLMOHHBI;
¢ poJsieBoi Mojenbto (Harpumep: «Tbl mpenoaBatenby, « Thl HHKEHEPY).
[TpoBecTu reHepalio OTBETOB IPHU pa3HbIX mapamerpax (temperature =0.2 /0.7 /1.0,
top_p=0.8/1.0).
7. CoxpaHUTb pe3yabTaThl B TaOIUILY, 3a(DUKCUPOBAB PA3JINYUS B COACPKAHUH U CTUIIE
OTBETOB.
8. Ilpoananu3upoBarh, Kak U3MEHEHHsI IAPAMETPOB BIUSIOT HA TOUHOCTb, CTPYKTYPY U
KpEaTUBHOCTb pe3yJibTaTa.
9. TloaroToBUTH BHIBOJBI B AaHATTUTHUECKOH dopMe.
AHaJu3 pe3yJIbTaTOB:
- IIpu temneparype 0.2 moaens 1a€T GopMallbHBII U CTPYKTYPUPOBAHHBIN OTBET.
— IIpu temneparype 1.0 — oTBeThI cTaHOBATCS O0Jiee KpeaTUBHBIMU, HO MEHEE
TOYHBIMH.
- Hcnonbp3zoBanue posieBoi MOJENHN («Thl UHKEHEDP), «ThI IIPENOJaBaTelb)») JeIaeT
OTBETHI 00JIee MOHITHBIMU U KOHTEKCTHBIMH.
TpeGoBanus k oTuéTY:
Tabnuna ¢ napameTpamMu reHepaluy U NoJy4YeHHbIMU Pe3yabTaTaMH.
[Tpumepsl poMIITOB (HE MeHee 3 TeM X 3 CTPYKTYpBHI).
- AHanuTHyecKas 4acTh C BBIBOJAMM I10 BIMSIHUIO IAPAMETPOB.
—  CKpUHULIOTHI pe3yJIbTaTOB UK (parMeHThl Koja.
Kpurepun onenkn (3a4TeHO/HE3a4TEHO):
3a4yTeHO: BCE TUIBI IPOMIITOB pealn30BaHbl, IPOBEACHO MUHUMYM 6 reHepanui, Tadiauia
oopmiIeHa KOPPEKTHO, BHIBOJIbI OCMBICTICHHBI U aHATUTHYECKH 0OOCHOBAHBI.
Hesaureno: oTcyTcTBYIOT 2+ BapraHTa MPOMIITA, HET aHAIN3a, HEMOJIHBIN OTYET.

ok wnE

®opMupyeMble KOMIIETCHIMH:

- LLM-4 CriocobeH npuMeHsTh U pa3paldaTbIBaTh TeHEpaTUBHbBIE MOACTH U
6ombiue s3b1koBbIe Moaenu (BAM). 3Haer apXuUTeKTypbl U MEXaHU3MbI pabOTHI
Mozenei. YMeer noa0uparh U HacTpauBaTh MOJIENIN O 3aJjauy. AHAJIU3UPYET KadeCTBO
¥ IPUMEHUMOCTD TeHEPaIlnH.

- LLM-5II) Opranusyer B3auMoJieiicTBHE C TeHEPaTUBHBIMU MOJIEIISIMU Yepe3
NPOEKTHPOBAHUE U IPUMEHEHHE MPOMIITOB. 3HAET TUIIBI M Ia0JIOHBI IIPOMIITOB.

YMmeeT coznaBarh 3¢ (HeKTUBHBIE TPOMITHI U AaHAJTM3UPOBATh pe3yabrarel. [Ipumenser
METOJIbl ONITUMHU3AINH B3aUMOJCHCTBUS C MOJICIISIMHU.

- BId-1 Cnoco6en BoImonHATE MpodecCHoHaNbHbIE GYHKIIUN B 00JaCTH CTPOUTEIBLCTBA U
ropojickoro xozsictsa. [Tpumensier UM-uHCTpYMEHTHI U1 aHATIN3a, MOJCIIMPOBAHUS U
ONTUMM3AIMHU TTpoLieccoB. Vcrnonb3yeT reHepaTuBHbIE MOJIEH JIJIsl IPOEKTHBIX PElIeHUH
Y BU3YyaJIU3aLlun.

- E1 CnocoGeH BbINONHATH MpodeccroHanbHble GYHKINU B chepe SIKOHOMUKH, (PUHAHCOB
u ynpasinenus. [Ipumenser U1 u LLM s ananu3a qaHHbBIX, aBTOMaTU3aUH U
nonaepkku pemenuid. OuennBaet 3ppexruBHOCTh M -cricTemM B OM3HEC-TIpoIieccax.

- FC-2 (b) CnocobeH mpoBOIUTh HCCIEIOBAHUS B 00JIACTH TEHEPATUBHBIX U
byHmameHTanbHbIX Moaenei. M3ydaet u cpaBuuBact apxutekrypsl LLM u Diffusion.
AHanu3upyeT OrpaHu4eHHUs U MEPCIIEKTUBBI UX TPUMEHEHHUS.
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- FC-3 Cnocoben npoBoauTh HCCIeJ0BaHUS B 00IaCTH areHTHBIX M MYJIBTHAT€HTHBIX
cucreM. [IpoekTupyer n 00ydaeT HHTEIUICKTYaIbHBIX areHTOB. AHAIN3UPYET
3¢ GEKTUBHOCTH B3aUMOJICHCTBUS areHTOB.

5.

IlepeyeHb OCHOBHOI W JONOJHUTENbHOH Y4eOHON JMTepPaTyphbl,

HEe00X0UMOM /1JIs1 OCBOCHM S AMCIHUIIMHBI (MO1YJIA)
5.1 OcHoBHasi JuTeparypa:

1.

Yepupimres, C. A. OcHOBBI nmporpammupoBanus Ha Python : yue6HOe mocobue ms
By30B / C. A. YepnbimeB. — MockBa : U3narensctBo FOpaiit, 2022. — 286 ¢. —
(Beiciiee o6pazoBanme). — ISBN 978-5-534-14350-8. — Tekcr : ameKTpoHHBIN //
Oo6pasosarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/496893.
(mara oopamenus: 19.07.2025).

[TnaronoB, A. B. MamunHoe oOydyenue : yuyeOHOe mocobue s By3oB / A. B.
[InaronoB. — MockBa : WznarensctBo IOpaiit, 2022. — 85 c. — (Bricuee
obpazoBanmne). — ISBN 978-5-534-15561-7. — Tekct : dJIEKTpOHHBIH //
OopasoBarenbHas miardpopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/508804
(mara ob6pamenus: 19.07.2025).

PaGueBckwmii, A. H. CuHTeTHYECKHE JaHHBIC M Pa3BUTHE HEHPOCETEBBIX TEXHOIOTHH :
yuebHoe rmocobue ais By3oB / A. H. PabueBckuii. — MockBa : U3garensctBo FOpaidT,
2024. — 187 c. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-17716-9. — Texkcr :
anekTpoHHblt  //  OOpaszoBarenbHas mnarpopma [Opaiit [caiit]. — URL:
https://urait.ru/bcode/545036 (mara ooparenus: 19.07.2025).

Emucees A. U., Munun 1O. B. Pa3paborka mporpammubix uHTepdeiicoB BeO-
MPUJIOKEHUH ¢ ucnoiab3oBaHueM ¢peiimBopka FastAPl : yueOHoe nocodue. Tam60B:
TI'TY, 2024. 81 c. https://e.lanbook.com/book/472310 (nara obpamienus: 19.07.2025).
JlumanoBa H. WM. Pa3pabGoTka WHTEIEKTyaldbHBIX 4aT-O00TOB : y4eOHOE MmocoOue.
Camapa: TII'YTH, 2024. https://e.lanbook.com/book/463568 (mara obpartieHus:
19.07.2025).

5.2 JlonoJiHUTE/ILHAS JIUTEPATypa:

1.

o

© o~

@. JIxeiimc, T. Maiik [Ipomt-umxunupunr mist GenAl. TlarTepHbl HameKHBIX
3aIpOCOB IS Ka4eCTBEHHBIX pe3ynsraroB, Sprint Book, 2025, 432 c.

A.A. Koctun [Ipomnt-umxunupusr. S3eik Oyaymero. 2025. Ridero, 594 c.
B.A.Ilerpos, A.H. Tuxonos. ckyccTBEHHBIN HHTEUIEKT U 00pabOTKa €CTECTBEHHOTO
SI3bIKA.

3narononbekuit J[. M. OcHOBBI mporpaMMupoBaHusl Ha si3bike Python. 2-e w3p.
Mockga: JIMK Ilpecc, 2018.

A.A. Ky3neno. Mammnaoe oOyueHue /it 00pabOTKU €CTeCTBEHHOTO SI3bIKA.
PykoBoactso Google o mpomnT-urkuHUPHHTY. YacTh 1: OCHOBBI U 0a30BBIC TEXHUKH
https://habr.com/ru/articles/901426/

JloxymeHTanus oonadabix cepsucos 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 (CtaThst 0 pucKax CHHIKCHHS
0a30BbIX HaBBIKOB IIPU Upe3MepHoii ormope Ha NN).
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11. Wharton Knowledge “Without Guardrails, Generative Al Can Harm Education”

12.

13.

14.

15.

16.

17.

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

217.

28.

(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— 3xcriepumeHT o Biausaun GPT Ha oOyueHue:
3aBucuMOCTh OT MU cHmkaet mrybokoe yCcBOCHHE MaTepuaia.

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.

Hukonenko, Cepreit, Kagypun, Aptyp u Apxanrenbckas Exarepuna. [my6okoe
oOyuenwue. " Uznarenbckuii mom"" I[Mutep""", 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 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.
DOI: 10.3390/math10193452, Q1

Kirillova, E.; Kovalenko, A.; Urtenov, M. Study of the Current—\oltage
Characteristics of Membrane Systems Using Neural Networks. AppliedMath 2025, 5,
10. https://doi.org/10.3390/appliedmath5010010,

5.3. Ilepuoauyeckne U31AHUA:
1. Ba3sr manabeix komnagnu «Mct Bero» http://dlib.eastview.com
2. DnextponHas oubnuorexka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchl, B TOM YK CJ/ie COBPeMeHHbIe MpodeccuoHaIbHbIe 6a3bl

JAHHBbIX U I/IH(l)OpMaIII/IOHHbIe ClIpaBOYHbIC CHCTEMbI

Dnekmpourno-oudbruomeunsvie cucmemot (ObC):
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DBC «FOPAWT» https://urait.ru/ 5
3BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/

3BC «BOOK.ru» https://www.book.ru

3BbC «ZNANIUM.COM>» www.znanium.com

. OBC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvivie 6azvl OaHHbBIX

1. Scopus http://www.scopus.com/

2. ScienceDirect https://www.sciencedirect.com/

3. Xypuans u3narenasctsa Wiley https://onlinelibrary.wiley.com/
4,

5.

agrwdE

Hayunas snexrponnas oubmmoreka (HOB) http://www.elibrary.ru/
[TonHOTEKCTOBBIE apXMBbI BEAYIMX 3allaJHbIX HAyYHBIX XKypHaIoB Ha Poccuiickon
miardopme HaydHbIX xypHagoB HOMKOH http://archive.neicon.ru
6. HanuonambHas 3neKkTpoHHas OuOnMMOTeKa  (MOCTYNm K DIEKTPOHHOW — OMOIHOTEKe
nucceptanuii Poccutickoit rocynapcrsennon ouonuorexu (PI'B) https://rusneb.ru/
7. Ilpesunentckas 6ubmmorexa uM. b.H. Enprinna https://www.prlib.ru/
8.  baza ganneix CSD KemOpumkckoro nentpa kpucramiorpadpuueckux ganusix (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. "Jlextopuym TB" http://www.lektorium.tv/
17. VYuuBepcurerckas unpopmanuonsas cucrema POCCHUS http://uisrussia.msu.ru

Becniamuvie obpazosamenvhvie pecypcol
1. Jupyter Notebook — uHTepaKTHBHbIE BBIYHCIICHHSI
2. Visual Studio Code — pemakrop xoma ¢ moaaepkkoi Python
3. Google Scholar/arXiv — goctyn k Hay4HBIM MyOTHKALHAM

Pecypcul c60600H020 0ocmyna

1. Tlpomnrt u [IpomnT nmxuHUpHUHT https://courses.sberuniversity.ru/generative art/imag/13

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

Nathan Hunter. The Art of Prompt Engineering with ChatGPT

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

KubepJlennnxa http://cyberleninka.ru/;

AMepuKaHCKas maTeHTHas 6a3a TaHHBIX http://www.uspto.gov/patft/

MuHucTepcTBO HayKH U BbIciiero oopasosanus Poccuiickoit denepannn
https://www.minobrnauki.gov.ru/;

8. ®enepanbhblii mopran "Poccuiickoe o6pazoBanue” http://www.edu.ru/;

9. Hudopmanmonnas cucrema "EnnHoe 0KHO AOCTyIa K 00pa3oBaTesIbHBIM pecypcam”
http://window.edu.ru/;

10. Enunas xoyutekuus 1u@poBbIx 00pa3oBareiabHbIX pecypcos http://school-collection.edu.ru/ .

11. TIpoekr ['ocynapcTBeHHOr0 HHCTUTYTA pycckoro si3bika uMeHu A.C. Ilymkuna "OGpa3oBanue
Ha pycckoM" https://pushkininstitute.ru/;

12. CmpaBouHo-uHGOpMaMoHHbIN TopTan "Pycckuit si3p1k" http://gramota.ru/;

13. Cmyxb6a TeMaTHueCKHIX TOJIKOBBIX cioBapeit http://www.glossary.ru/;

14. Cnoapu u sHIMKIIONEeaUH http://dic.academic.ru/;
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15. OOpazoBarenbHbIi mopran "Yyeba" http://www.ucheba.com/;
16. 3akonompoekt "O06 ob6pazoBanuu B Poccuiickoit deneparun'. Borpock u oTBeTHI http://xn--
273--84d1f.xn--plai/voprosy_i_otvety

Cobcmeennvie s1eKkmpoHHble 00pazosameinbHble U uHGopmayuonunvie pecypcol Kyol'y

1. DOnextpoHHbIi Katanor Hayunoii 6ubnmorexu KyOI'Y http://megapro.kubsu.ru/MegaPro/\Web

2.  DnexTpoHHas 6ubnroreka TpynoB yueHbIx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOIyIBLHOTO JMHAMHYECKOTo oOoydenwus http:/moodle.kubsu.ru

4. ba3a y4eOHBIX MJIAHOB, Y4€OHO-METOJMUECKUX KOMIUIEKCOB, MyOIUKAIi U KOH(pEpEHIHA
http://infoneeds.kubsu.ru/

5. bubnuoreka nHGOPMAIIMOHHBIX pecypcoB Kadenapbl HHGOPMAITMOHHBIX 00pa30BaTeIbHbIX
TeXHOJI0TUH http://mschool.kubsu.ru;

6. DOnexTpoHHbIH apxuB nokymMeHToB KyOI'VY http://docspace.kubsu.ru/

7. DnexTpoHHBIE 00pa3oBaTeNIbHbIE pecypchl Kadeapbl MHPOPMAITMOHHBIX CHCTEM U TEXHOJIOTHMA
B oOpasoBanuu KyOI'Y wu Hayuno-meroguueckoro okypHaia "LHKOJIBHBIE TOIbI"
http://icdau.kubsu.ru/

6. MeTounqecmle YKazaHud JUIs Oﬁy‘lalOllll/IXCH nmo OCBOCHHUIO
AUCUUILINHBI (MOYJIs1)

[lo nucuumumbe «[IpOMOT-WHXXKUHUPUHT B TPOPECCHOHAIBLHOW  JICATEIBHOCTH»
IPEAYCMOTPEHO MPOBEICHUE JICKIIMOHHBIX 3aHATHI, HA KOTOPBIX MAETCs CUCTEMATU3MPOBAHHOE
NPEACTaBICHUE O TCHEPATUBHBIX MOJICIISIX UCKycCTBeHHOTO nHTeIUIekTa (W) u ux npumMeHeHnn
B TIpOQeCCHOHATLHONW AEATENbHOCTH. B XoJe JeKIMil CTYIeHTHl 3HAKOMSATCA C 0a30BBIMHU
KoHIenussMu rereparusaoro MM (LLM, diffusion-monenu), npuHIMIAMHA MX apXUTEKTYPhI
(Transformer, GPT, BERT, T5), meromamu B3aUMOICHCTBHS C TaKMMH MOJIEISIMH dYepe3
TEKCTOBBIE 3arpockl (prompt engineering). Ocoboe BHUMaHWE YAEISIETCS aHAINU3y CTpaTeruid
NpOMIT-UHKUHUPHHTA: Zero-shot, few-shot, chain-of-thought prompting, a Taxsxe coBpemMeHHBIM
npakTuKaMm co3fgaHus 3¢dekTuBHbIX 3ampocoB K LLM. JleMOHCTpUpYIOTCS NpaKTHYECKHE
MPUMEPHI KCTIONb30BAHUS TeHEPATUBHBIX MOJIeNiel B Ou3Hece, 00pa30BaHUH, TPOrPaMMHUPOBAHUH,
KpeaTuBHBIX HMHIYCTpUix. OOCYKIAIOTCS KIIOYEBBIE PHUCKHA TEeHEpAalWW: TaJUTFOIMHAINH,
ATHUYECKHE OTpaHUYEHHs, 3aIUTa MEePCOHANbHBIX NaHHBIX. [locie kaxaol NeKuuu CTyaeHTam
PEKOMEHIYETCS  BBITIONHUTH TPHKIAIHBIC 3aJaHusi — aHATU3UpoBaTh OTBeTHl LLM,
HKCIIEPUMEHTUPOBATH C MapaMeTpaMy reHepaliy U MabIOHaMH TPOMIITOB.

JIaGoparopHbIe 3aHITHS TOCBALICHBI (POPMUPOBAHHIO NMPAKTUYECKUX HABBIKOB PabOTHI ¢
reHeparuBHbiMU  U-monensmu. CTyOeHTHI TOCIENOBAaTENIbHO OCBAMBAIOT METOABI MPOMIIT-
urkuHupuHTa Ha iargopme ChatGPT, a takxke wepe3 APIl-untepdeiicer (OpenAl, Hugging
Face, YandexGPT u np.). BemonHsitoTes ynpakHeHHs 110 HACTPOMKE MapaMeTpOB T'€HEepaluu
(temperature, top-p, max tokens), cocraBieHHIO IITa0JOHOB IMPOMIITOB JJISi THIIOBBIX 3aja4
(HamucaHue muceM, OObsICHEHHE KOJ1a, TeHepallys onucanuii). PaccmarpuBaioTcst Be0-TeXHOIOTUN
WHTETpalli TEeHEPATUBHBIX MOJENeH: co3maHue cepBucoB Ha FastAPIl, szamyck uHTepdercoB
gyepe3 Gradio wim Streamlit. B xome mabopaTopHbIX 3aHATHIN CTYJICHTBI TaKXKe H3Y4alOT METOIbI
TECTUPOBAHUS W OTIAAKH TPOMITOB, MpoBoaiT A/B-TecTHpoBaHHe, OIICHUBAIOT KaueCTBO
reHeparuu o merpukam (BLEU, ROUGE). BwInmonHSIOTCS MPOEKTHl MO TeHEpaIlH TEKCTa,
N300paKeHUH U MYIBTHMOJIABHBIX OTBETOB. [locie KaKaoro 3aHSATHS BBIIAIOTCS 33TaHUS IS
CaMOCTOSITENIbHOW JTOpabOTKM — HAacTpOMKa COOCTBEHHBIX HPOMIITOB, PEATU3aIMs IIETIOUEK
B3anMoelicTeus ¢ MM, anaian3 OTBETOB MOIEIIH.

CaMocTosiTenbHass paboTa OOydYalOIIMXCS HampaBlIeHa Ha YIIyONE€HHOE U3yueHUE
METOIOJIOTHYECKUX W MIPUKIIAJHBIX aCTIEKTOB MPOMIT-UH)XUHUPUHTA. PEKOMEHIyeTC sl PEeTyIspHO
oOpamarscs k yueOHukam, nokymentanuu APl u crarbsam mo Teme (BKIOYas myOMMKAIlMU Ha
arXiv, OpenAl Research, Google DeepMind). CtymeHTsl IOKHBI HaydUThCsS (HOPMYIUPOBATH
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IIPUKIIAIHBIE 3a7a4M (aBTOMAaTU3alMsl NEPENNCKHY, MOAEPKKa M0Ib30BaTeIe!, reHepanus Koaa),
pa3pabarbelBaTh NPOMITHl W NaMMIaiiHbl TeHepalMM, HacTpauBaThb IIapaMeTpbl BHIBOAA U
OLICHMBATh PEJIEBAHTHOCTH pe3yasTaroB. Oco00e BHUMAHUE yNEIAETCs pa3pad0TKe KOMIUIEKCHBIX
pelICHHI — OT MPOCKTUPOBAHMUS IPOMIITOB 10 BHeApeHHs B Buae Web-unrepdeiica wim CLI-
UHCTpyMeHTa. YMeHuss B oOmactu Python-nporpammmupoBanus u 0a3 JaHHBIX aKTHBHO
IPUMEHSIOTCS. IPU 00pabOTKE BXOTHBIX/BBIXOJHBIX JAaHHBIX U IOCTPOCHUU I10JIb30BATEIbCKUX
uHTEpQEiicoB.

Htorosoii popmoil ocBoeHus Kypca sBIIeTcs IPOeKTHas (KypcoBasi) padota. B e€ pamkax
CTYHACHT pa3palarbiBaeT MOJHO(PYHKIMOHAIBHBIA Al-HHCTPYMEHT, UCHOIB3YIOMIMHA MPOMITH U
reHEpaTHUBHBIE MOJEIN. DTO MOXKET ObITh 4aT-00T, FEHEPATOP MAPKETUHIOBBIX TEKCTOB, ACCUCTEHT
IIPENOJABATEIsl, BU3YaIIM3aTop 3HAaHUM U Jap. KypcoBOM IPOEKT OXBaTbIBAECT BCE KIKOYEBBIC
JJIEMEHTBI: AaHAJINW3 NPEAMETHONW 00JacTH, MOCTPOCHHE MPOMITOB, TECTUPOBAHUE U OTIIAJKA,
peanu3auys MalniaiiHa B3aUMOJICWCTBUS, aHAJIN3 PHUCKOB M OTrpaHMYCHUN. Takod mnoaxox
IIO3BOJIAET CTYAEHTY IPOSBUTH TBOPYECKYI0 HMHMIMATUBY M IPOJEMOHCTPUPOBATh YPOBEHB
c(OpPMHPOBAHHBIX KOMITETCHIINH.

JUis  CTyIEHTOB C OIPaHUYEHHBIMM BO3MOXKHOCTSMHU 370POBbsl IPELYCMOTPEHBI
WHJVBHIyaJIbHbIE KOHCYJIbTAallMM WM aJalTUPOBaHHbIE Marepuaisl. lIpemogaBarens momoraer
ocBanBaTh UHTepdeiichl B3aumoneiicteus ¢ MU, oObscHAET KitoYeBble MOHATUS B JOCTYIMHOU
dopme, TpemoCTaBIAET HMHCTPYKIMU C  aJbTEpHATUBHBIM  (opmarupoBanueM. llpu
HEOOXOIMMOCTH MCIIONIB3YIOTCS TOJIOCOBbIE HMHTEpQeEHchl, yBEIMUEHHBbIH MaclmTad sKpaHa,
COINPOBOXK/IEHNE NPU BBIOJHEHUH 3aJaHuil. MHAMBHUyanbHBIM 110X0/] 00€CIeYnBaET paBHbIE
yCIIOBHA y4yacTusi B 00pa3oBaTeIbHOM MPOLECCEe U JOCTUKEHUS 3allJIaHUPOBAHHBIX PE3Y/IbTAaTOB
00y4ueHus.

PaccmoTpuM npuMepsl KeNcoB.

[lonxon, onpexnenstounmii ycranosienue coorseTcTBus keiicos UII u YI'T (5), no3sosnsier
YETKO COOTHOCHUTD 3Tallbl Pa3BUTHS TEXHOJIOTUU C BOBIEUEHHOCTBIO NTAPTHEPA U CHUXKATh PUCKU
IIPU NIEPEX0/i€ OT JA0OPATOPHBIX UCIBITAHUHN K MPOMBIIIIEHHOMY BHEAPEHUIO.

YI'TS - IIpoBepka [aHHOIO YPOBHS IPOBOJUTCA B CpeldaX HWMHUTALMOHHOIO
MOJICIMPOBAHUS AMYIUPYIOLUIUX YCJIOBUS NpUONMKEHHBbIE K peadbHOCTH. Takum obOpazom
peanu3yeTrcss OCHOBHas ILI€Jlb, IPOJEMOHCTPUPOBATH YPOBEHb T'OTOBHOCTHU TEXHOJIOTMM Ha
MOJIEJIbHOM CpeJie MaKCUMAaJIbHO MPUOIMKEHHON K PealIbHOCTH, a TAK)KE IPOBEPUTH COOTBETCTBUE
TEXHOJIOTHHM TPeOOBaHUSAM K MPOM3BOAUTEIBHOCTH (IMPOBECTH MPOPHUINPOBAHNE HA PEaTbHBIX
o0bemMax U yoenuThes B 3pPeKTUBHOCTH MPOLIEAYPhl MaCIITAOMPOBAHUS).

Keiic 1. nTemiekTyanbHbIM MOMOIIHUK JJI HABUTallMU poO0OTa B TIOMEIICHUH

Omnucanmne: PoOOT JOMKEH CaMOCTOSTENBHO TMepeMeniarbesi 1Mo  oducy, wuszoderas
MPENATCTBUM U HaXOAs KpaTdyaliui MapipyT K 3aJJaHHOM TOUKe.

Lenb: Peann3oBare HaBUralMOHHBIA MOAYIb ¢ AnemMeHTamu U, ncnonb3yromuii JaHHbie
¢ ceacopoB (LIDAR, kamepsl) [J1s1 TOCTPOCHHSI MapIIPyTa.

Oskunaemslii pe3ynbrar: [Iporotun podora (wiu cumyisinus B ROS/Gazebo), ciocoOHbIi
OPUEHTHPOBATHCS B MPOCTPAHCTBE M IOCTUTATh IEJIH 0€3 CTOJIKHOBEHUH.

Keiic 2. PacniozHaBanue u kinaccuduKaims 0ObEKTOB JIJIsi CEPBUCHOTO poOoTa

Onucanue: CepBUCHBIN POOOT AOJKEH YMETh Paclo3HaBaTh MpeaAMeThl (KPY)KKH, KHUTH,
TeneQOHbI) U KIACCU(PUIIMPOBATh UX JIJISl BBIOJHEHUS 3aJaHUM.

Henb: OOy4unTh MOAETh KOMITBIOTEPHOTO 3peHust Uil uaeHTuukammuu 5—-10 kiaccoB
00BEKTOB.

Osxunaemslii pesynbrar: Helipocets, nnterpuposanHas B ROS, cnocoOHas B peaabHOM
BpPEMEHH paclio3HaBaTh 0OBEKTHI C TOUHOCTHIO >85%.

Keiic 3. T'onmocoBoe ynpasnenue U-podoTom
Onucanue:
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Coznare cucTeMy paclo3HaBaHHsI pEeYd JUIsl  yIPaBICHUS POOOTOM TOJOCOBBIMHU
KOMaH1aMH (BIIEPEI», «HA3a1», KOCTAHOBUCH).

Llens:

PeanuzoBars NLP-Momyiib, 00pabaThiBaroIiii KOMaH bl M IIEPEBOASIINNA UX B JCHCTBUA.

Oxunaemblii pe3yabTar:

Pabounii mporoTun rojgocoBoro uHTEpdeiica ¢ MUHUMAIBHOU 3aJiepkKoi peakiuu (<1
CEKYH/Ia).

Keiic 4. Cumynsiuust MA-po6oTta B BUpPTyaJIbHOM cpejie
Onucanue:
[Tepen cOopkoit peaabHOTO MPOTOTHIA BAKHO MPOTECTUPOBATh CUCTEMY YIIPABIICHHUS B
cumyistope (Gazebo, Webots, Isaac Sim).
Lens:
Paspaborars u mporectupoBarth Mozenb HNMHN-poboTa, BBHIMOTHSIOMIETO 3aaHHBINA
CLIEHApUH B CUMYJISILIAH.
Oxugaemelil pe3ysbTar:
3anuch CUMYJISIIIMA U OTYET O CTAOMIIBHOCTHU, TOUHOCTH HABUTALIMHM U KOPPEKTHOCTHU
CEHCOPHBIX JIAHHBIX.

Keiic 5. UnTerpanus MM-areHTOB B MyJIbTUaIr€HTHYIO CUCTEMY

Onucanue:

Heckonbko poOOTOB JOKHBI KOOPAMHUPOBATH AEUCTBUA (HapUMeEp, JOCTaBKa IPy30B
B JIOTHCTUYECKOM IIEHTPE).

[ens:

Co31arh MPOTOTHI MYJIBTHAr€HTHOTO B3aUMOJEHUCTBUS ¢ OOMEHOM COOOILEHUSIMH U
pacmnpesesieHueM 3a1ay.

O>xujiaeMblii pe3ynbrar:

Monens, JIEeMOHCTpPHUpYIONIAs COMIACOBAaHHYKO palOTy Tpymnmbl poOOTOB ¢
MUHMMH3ALUEH KOH(DIMKTOB NPH IBUKEHUH.

Keiic 6. Z[I/IaJ'IOI‘OBaSI CHCTEMa IS B3aUMOJICHCTBHUA YEI0BEKA U po60Ta

Onucanue:

Pazpaborars cucremy oOIIeHHs, TAe POOOT OTBEYAET HA BOIMPOCHI MOJB30BATENS U
BBITIOJTHSET KOMaH bl B Pa3roBOPHOI opme.

[ens:

WuterpupoBarh LLM-Monmens s reHepaniu OTBETOB W CBsi3aTh €€ C MOAYJIEM
yIpaBiIeHUs] pOOOTOM.

OxuaeMblil pe3ynbTar:

[IporoTun poGoTa, COCOOHOTO BECTU MPOCTOW AMAIOT W BBITIOJHATH JCUCTBUS Ha
OCHOBE TEKCTa.

Keiic 7. luarnoctuka u camooOy4yenue M-pobora

Onucanue:

Po0otr nomxeH ymeTh aHaJIM3MPOBaTh OMIMOKM B CBOMX ACWUCTBUSX U aJalTHPOBATh
MOBEJIEHUE Ha OCHOBE OIBITA.

Lens:

Peanu3zoBark cucteMy caMOOLEHKU U 00y4€HUs Ha COOCTBEHHBIX JIaHHBIX.

OxunaeMsplil pe3ynbrar:

[TporoTun Mozaenu, AEMOHCTPUPYIOIIMHN YIydIIEeHHE TOYHOCTU BBIIOJHEHMS 3a]ay
1oCJIe HECKOJIBKUX UTepauii 00ydeHHs!.
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Keiic 8. Busyansnast naBuranus u SLAM (Simultaneous Localization and Mapping)

Onucanue:

HeoOxonmmo co3aare cUCTeMY, MO3BOJSIONIYI0 pOOOTY CTPOUTH KapTy MOMELIECHUS U
OIpEAEIATh CBOE MOJIOKEHUE B HEW B PEAJIbHOM BPEMEHHU.

Lens:

Peanu3oBarh anroput™ BH3yaJbHOH omomerpuu U noctpoenus kaptel (ORB-SLAM,
RTAB-Map).

Oxuaemsblil pe3ysbTar:

Kapra nomemienus u crabmiibHOE onpeeseHre Mo3uiuu podoTa ¢ omudKkoii He Oosee
5%.

Keiic 9. PoOoT a1 MOHUTOPUHTA OKPYXAOIIEH Cpelibl

Onucanue:

Cozmare MH-cuctemy, mO3BOJSIONIYI0 po0OOTy coOuparh ¥ aHaJIM3UPOBATH
9KOJIOTUYECKHE IaHHBIE (TeMIIepaTypa, BIaXXHOCTh, OCBEIIEHHOCTh, CO2).

[ens:

WHTerprupoBaTh CEHCOPHI U MOAY/IN aHAIM3a JaHHbIX JJIS BBISBICHUS aHOMAJIHIA.

Oxuaemsblil pe3ysbTar:

[TporoTun MoOMIBHOrO po0OTa, CO3JAIOIIEr0 KapTy 3KOJOTHYECKHX IMapaMeTpoB U
BBIJIAIOMIETO PEKOMEHIAINH T10 YITYYIICHHIO CPEIBL.

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

Onucanue:

Coznare MHTEIUIEKTYaJIbHOTO po0OTa MM BHUPTYAJIBHOTO IOMOIIHHMKA, KOTOPBIN
MIOMOTAeT CTYJCHTaM H3Yy4aTh OCHOBHI MPOTPaMMHUPOBaHUs. POOOT MOKeH OOBSICHITH TEOPHIO,
MPOBEPATh KOJA, JaBaTh IMOJACKA3KHW MpPHU OMIMOKAaX M MOTHBUPOBATh Yy4Yalllerocs MPOAOIIKATh
oOyueHue.

Lens:

Pazpaborars UN-Mozemb, CIOCOOHYO BeCTH auanor Ha Temy oOydenust Python/C++,
aHAIM3UPOBATH KOJI ¥ BBIIABATh MEPCOHATH3NPOBAHHBIE PEKOMEHIAIINH.

Oxugaemsblil pe3ysbTar:

[Tpororun M-HacTaBHMKA, KOTOPBIA cOcOOEH MPUHUMATH KO HA BXOM, OOBSCHATH
OIIMOKY U IpejiaraTb ONTUMU3AKU. J[eMOHCTpalys Auanora Mex1y Noiab30BaTeaeM U poooToM
NP PEIICHUH TUTIOBOH 3a1aur («(haKTOpUaI», KIIOUCK MAKCUMyMa», «paboTa CO CTPOKAMHE).

Ilepeyens UHPOPMALMOHHBIX TEXHOJOIUWH, MCHOJAb3yeMbIX MPHU
OCylIeCTBJIEHUN 00Pa30BaTEJIbHOIO MPOoIecca MO0 JUCHUILIHHE (MOTYJII0)

Ilepeyenb HH(POPMANMOHHO-KOMMYHHKANMOHHBIX TE€XHOJIOI Uil

HNucTpymenThl W O0MOJMOTEKH: HCIONB3YIOTCS coBpeMeHHble LLM-mnardopmer u
UHCTpYMeHTHI TeHepaiuu. B yactnoctu, ChatGPT, DeepSeek, Perplexity, Grok u ananmoruunsie
CEpPBUCHI Ul B3aUMOJCHCTBUS C TOTOBBIMH MojeisMu. [y paboThl ¢ MOJEISIMHU OTKPBITOTO
nocrymna npuMenstores Hugging Face (Spaces u Inference API). Be6-pa3paboTka v HHTErparust
peanusytorcs Ha Python (Bepcuu 3.7+) ¢ 6ubnmorexkamu FastAPI, Uvicorn, requests u dotenv. J{ist
TECTHPOBAHUS W aHAJIM3a BBIXOMHBIX JAHHBIX MOTYT HCHOJb30BaThcs OubOmuorexku NLP
(mampumep, nltk u rouge-score). Uucrpymentapuii Taoke Bkiouaer Google Colab u Jupyter
Notebook, a s opopmienus oraeroB — MS Word wiu Markdown-penaxrop.

Hcxonnble JaHHbIE: IS SKCIIEPUMEHTOB M 3aIaHUH UCTIONB3YIOTCS YIeOHBIE TEKCTHI U
KEHChl. DTO MOTYT OBITh IPUMEPHI 3aJJaHHUH 110 MATEMATHKE WM IPOrPaMMHUPOBAHUIO, HA OCHOBE
KOTOPBIX (DOPMYIUPYIOTCS IPOMIITHI (HaripumMep, «OOBSCHH, 4TO TaKOe MPOU3BOIHASY», «Harumm

NKCbMO TIpernofaBaresio»). Jis MyabTUMONANBHBIX 3a7au TPEOYOTCS KapTUHKU (HAOOPEI
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M300paKCHUI) WIIK OTMMMCAHUS K HUM. J[aHHBIe BRIOMPAIOTCS WIIH TCHEPUPYIOTCS TPEoaBareeM
3apaHee.

Iporpammuoe odecneuenne u UKT: HeoOxomum noctyn k mHTEepHETY M APl Kittoun
(OpenAl, Hugging Face u ap.). PekoMenmyercs HCIIOIb30BaTh Cpeasbl paspaborku Jupyter
Notebook mmu Google Colab, a taxke ymnoousiii kom-pemakrop (Visual Studio Code). s
XpaHEHHsT M COBMECTHOH paboOThl CO CTYICHTAaMH MOXKHO 3aJICCTBOBAaTh y4eOHYIO
uHpopmaimonnyto cuctemy (LMS). Kpome Toro, mis aHaimsa pe3yiabTaToB W BU3yaIH3allUd
moryT nmoHagooutscs Excel unmm Google Sheets.

1. OGnaunbie MIATGOPMBI U CEPBUCHI

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

2. CucteMbl ynpaBiIeHuUs BEPCUSIMH U KoJutaboparuu

Git/GitHub/GitLab — korTposs BepcHii Koma U COBMECTHas pa3paboTKa

4. Cucrema yripaBiieHUs 00ydeHUEM

Moodle — cgaua pabor

IlepeyeHb JIMIIEH3MOHHOIO0 W CBOOOJHO PACIPOCTPAHSIEMOr0 MPOrPaMMHOIO
odecnieyeHust

1. JIuuensuonnoe [10

VSCode — IDE mns Python (cBoGomHOpacpocTpaHsemMoe)

LibreOffice— odopmitenue oTueToB (cBOOOIHOPACTIPOCTPAHIEMOE)

2. Ceobomnoe 1O (Open Source)

Hugging Face Transformers — npeno6y4ennsie monenu (BERT, GPT)

Gensim — Temarnveckoe MozeiupoBanue u Word2vec

GitLab, GIT, MLFlow, Docker, Kubernetes, Terraform.®peiimopku must ML:
PyTorch/TensorFlow — pa3pabotka HelipoceTeit

scikit-learn — knaccuueckue anropurmber ML

I/IHCTPYMGHTLI AJId BU3yaJIn3allnu:

Streamlit/Gradio — co3nanue Be6-uHTEphEHCOB M1 MOICIEH
Matplotlib/Seaborn — rpaduku u aHanu3 JaHHBIX

CVB/I:

SQLite/PostgreSQL — xpaHeHHe CTPYKTypHUPOBAHHBIX JTaHHBIX
FAISS/ANnNoy — BeKTOpHBII MOUCK

/. MarepuajbHO-TEXHHYECKOe oOecnedyeHne 1o JUCHUILUIUHE (MOILYJII0)
Bupryansabie mammnbel, kiaactep Managed Kubernetes u pecypcst GPU B obGnake
NpeIoCTaBIsIeTCS UHIyCTpUaIbHbIM maptHepoM [TAO «CoepOaHk»:

Koi-Bo En.

Ne [Tponyxr [TapameTpsl npoyKTa Komn-Bo KoHQUIyparii| M.

Bupryanpaas |BupryanpHas mammaa 10%

1 mammra  |VCPU 2 vCPU 4 RAM 1 60 I
OC Ubuntu 22.04 1 It
Cucremusbliii quck SSD 1 It
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10 o
Apenna myomuynoro IP 1 It
B Buptyanbnas mammaa ¢ GPU
2 “pTyaJ;BgaF‘,"U NVIDIA® Tesla® V100 2GPU | 1 1 LIt
vattHa 8 VCPU 128 I'b RAM
OC Ubuntu_24.04 1 It
Cucremusiii nuck SSD 1 It
2000 I'o
Huck SSD 1 It
4096 I'o
Huck SSD 1 T
4096 I'o
Apenna myommanoro P 1 It
3 K8S Master node 8 vCPU 16 RAM 1 1 T
Worker node 10% mons 4 vCPU 5 e
32 RAM
Worker node SSD-NVME 64 o
Apenna nyomuunoro IP 1 It
ML Inference
4 Instance Type |Bpems paGoTsl B MecsIl 40 1 4
GPU
Hucranc 8§ X NVIDIA® H100
NVLink PCle 160 vCPU 1520 1 116,
GB RAM
KonuuectBo 3ampocoB k ML- 1 Min.
MOJIEJISIM it
Ko ML-moneneit 160 I'o
. Munh.
5 LLM Tokensr GigaChat 2 Max 50 T
. MoH.
Toxensr Embeddings 400 It

I[OHOJ'IHI/ITGJ'IBHBIC O6ﬂa‘-IHBIC pecprLI Hpe,E[OCTaBJIHIOT Cs TCXHOJIOTINMYCCKUM HapTHepOM Yandex
Cloud.
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HaunmenoBanue yueOHOM aymUTOPHH, €€ OCHAIIIEHHOCTh

Ne Bun pabor
000py/IOBaHNEM U TEXHUYECKUMHU CPEICTBAMH 00yUYeHHUs
1. JleKMOHHBIE 3aHATHS | AynuTOpus, YKOMILIEKTOBaHHAs CHeLHaIM3UPOBAHHOMN
MeOeNbI0 U TEXHUYECKUMH CPEICTBAMU O0yUEHUS
2. JlaGopatopHble 3aHATUS | AyIUTOpUS, YKOMILIEKTOBaHHAs CHelHaTN3UPOBAHHOMN
MeOenpl0 M TEXHHYECKMMH  CpPEACTBAMH  OOy4YeHHS,
KOMITbIOTE€PaMH, TPOEKTOPOM, MPOTrPAMMHBIM 00eCrieYeHUEM
3. I'pynmoBbie Aynuropwusi, YKOMIUIEKTOBaHHAs CTIeLUATU3UPOBAHHON
(MHAMBUIYaTIbHBIC) MeOEeIbI0 M TEXHUYECKHUMH  CPEICTBaMH  OOydYeHHSI,
KOHCYJIBTAIINH KOMIBIOTEpaMH, IPOTPAMMHBIM 00€CTIEYeHUEM
4, Texymui KOHTPOJIb, | AyaquTopusi, YKOMIUIEKTOBAaHHAS CIIelIMaIu3UPOBAHHOMN
MIPOMEKYTOUHAS MeOenpl0 M TEXHHYECKMMH  CpPEACTBAMH  OOy4YeHHS,
arrecranus KOMITbIOTE€pPaMHU, MPOTrPAMMHBIM 00ecrieYeHUEM
S. CamocTosiTenbHast Kabuner gy camocToATeNbHOM pabOThl, OCHALICHHBIN
pabota KOMITBIOTEPHON TEXHUKOM C BO3MOXXHOCTBIO MOIKIIOUYECHUS K

cetn «VHTEpHET», NPOrpaMMON 3KPAaHHOIO YBEIUYECHUS H
00ECMeYEeHHbIH JAOCTYIIOM B JIEKTPOHHYIO HH(POPMALMOHHO-
00pa30BaTeIbHYIO CPE/ly YHUBEPCUTETA.

[Tpumeuanue: Konkperuszamus aynuropuid u ux ocHauienue omnpenensercs OITOIL.
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