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1 Heau u 321241 M3yYeHUS TUCHUILIMHBI (MOTYJIs1)

1.1 Ilean ocBoeHMsT AUCHMIIJIUHDBI
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 CHEIHAINCTOB, CIIOCOOHBIX TPOEKTUPOBATH, IPOTPAMMHPOBATH
u uHTerpuposars M B poboTH3rpoBaHHbIe MIaTGOPMBI C HCIIOIB30BaHUEM s3bika Python u
COBpPEMEHHBIX (PEHMBOPKOB.

1.2 3agaun JUCHUIINHLI

1. O3HAaKOMHUTH CTYJIEHTOB C AapXUTEKTYpOH HHTEJUIEKTYaJIbHBIX pPOOOTOB U
KITFOYCBBIMH KOMIIOHEHTAMHU: CEHCOPHBIMH CHUCTEMaMH, CHUCTEMaMU TIPUHATUS 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 TOHMMAaHWE METOIOB OOYYCHHS areHTOB W TPUHSATHS PEIICHHUN
(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 AucuuninHbl (MOAYJs1) B CTPYKTYpe 00pa3oBaTeibHON MPOrpaMMbl

JucuumnnuHa «AHKeHepUsi HHTEeIEKTYaJbHBIX areHTOB» OTHOCUTCS K yacTH bioka 1
«Juctumuunel - (Moxynu)», (GOpMHpPYeMON y4YaCTHHKAMU OO0pa30BaTeIbHBIX OTHOIICHUMN
y4eOHOro IJjaHa.

JlaHHas AMCIUMIUIMHA TECHO CBsA3aHa ¢ Kypcamu «I'eHepaTHBHBIH HMCKYCCTBEHHbIH
HHTEJIeKT», «MammnHuHoe 00yuyeHue», «O0padoTka eCTeCTBEHHOI0 SA3bIKA», KAPXUTEKTYPbI
HelPOHHBIX ceTeil».

Marepuan Kypca CIYKUT CBS3YIOIIMM 3BE€HOM MEXKIYy TEOPETHYECKUMU OCHOBAMH
HWCKYCCTBEHHOTO  MHTEJUIEKTa, WHXCHEPHBIMH  IPUHIMIAMH  IOCTPOEHUS CHUCTEM H
MPaKTUYECKUMH 3a7a4aMH TPOEKTUPOBAHUSI HWHTEJUICKTYaJbHBIX areHTOB, CIIOCOOHBIX K
BOCIIPUSITUIO, PACCYKICHHUIO U B3aUMOJICVCTBHIO C TTOJIb30BATEIEM WJIM BHEIIHEN CPEIOM.

3HaHUS W HaBBIKH, TIOJYYCHHBIE TIPU OCBOCHUU JUCIUIUIMHBI, HCIOJB3YIOTCS B
MOCJENYIONUX KypcaX, Takux Kak «MHoroareHTHole cucrembl», «I'uopuanbiii UH»,
«HHxkeHepust npoMnToB U B3aumoaeiicreue ¢ LLM», a Takyke IIpyU BBIIIOJHEHUU KYPCOBBIX U
BbINYCKHBIX KBAJIM(PHKAINOHHBIX padoT.

1.4 IIpodeccuoHaNbHBIC POJIHM B CTPYKTYPe 00pa30BaTe/IbHOM MPOrpaMMbl

Ponw 1: Al Robotics Engineer (Urnowcenep no MU acenmanm)
IIpoexmuposarnue u peanuzayus CUCmem UCKYCCMBEHHO20 UHMELLeKma 8 poOOmax.
3aoauu:
1. Uumeepayus ancopummos KOMNbIOMEPHO2O 3PEHUS, PEYe8020 B3AUMOOCUCMBUs U
NPUHAMUSL peulenuti 8 poOomax.
2. Paspabomka cucmem aémonomno2o nosedenus Ha Python.
3. Hacmporixa ROS (Robot Operating System) u cumynsamopos (Gazebo, Webots).
Ponw 2: ML Engineer (Hnoicenep mawunno2o obyuenus 6 pobomomexuuxe)



Paspabomka u enedpenue mooeneri MauunHO20 0by4enus 08 0CAPUAMUSL U NPUHAMUSL PeUleHUll
pobomonm.

3aoauu:

1. Obyuenue mooeneii 015 pacno3Hasanus 06bLEKMOB, peull U Hecnos.

2. HUcnonvzosanue reinforcement learning ons o6yuenusi asmonommwix acenmos.

3. Onmumuzayus u mecmuposanue mooenetl 8 peaibHOM 8PeMeHU.
Ponw 3: Al Project Manager (Meneoocep UH-npoexmos 6 pobomomextuxe)
Ynpaenenue npoyeccamu cozoanus u enedpenus UM acenmos.

3aoauu:

1. IlInanuposanue apxumexmypwl u smanos paspabomku MU acenma.

2. Koopounayus pabomul KoManObl paspadomyuKos, aHAIUMUKOS U UHIHCEHEPOB.

3. Ananuz npouszeooumenvrHocmu u d¢hghexmusnocmu UHU-cucmem 6 pobomax.

1.5 TlepeueHb NIAHHPYEMBIX Pe3yJbTATOB O0y4YeHHS MO JUCUHMILIMHE (MOIY.JIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOEHHsI 00pa30BaTeIbHOI MPOrpaMMbl

N3ydenne nanHoi y4eOHOM UCIMILTHHBI HATPABJICHO Ha ((OPMUPOBAHUE Y 00yUJaOIUXCS
CIIEIYIOIINUX KOMIETCHIIHA:

Kona, ypoBens u Nuaukaropbl YpoBHU 0cBOEeHUsI
(opmyIMpOBKa KOMIIETEHIIUU HHIUKATOPOB KOMIeTeHIUH
LLM-4 (b) Criocoben LLM-4.1 YMmeer npuMeHSTh U [IpoekTupyeT apXxuTeKTypy
MPUMEHSITh U (W) pa3pabaTeIBaTh MYJIBTHAT€HTHBIX CHCTEM C
pa3pabaTeIBaTh reHEPATUBHBIC MHTEJUICKTYaIbHBIX ar€HTOB ajanTanueil ¥ NaMsaThio
Mozenu u bAM

LLM-4.2. UnTerpupyet arentoB | O0ecrneunBaeT HAAEKHYIO

C BHEUTHUMH CEPBHCAMHU CHUHXPOHH3AIUIO, KIIUIMPOBAaHHE

Y MOHHTOPHHT pabOThI aT€HTOB

LLM-5 (IT) Opranusyer LLM-5.2 BerpauBaer npoMntsl | PeanusyeT KoMIieKCHbIE
B3aUMOJICUCTBHUE C B MadIIaiiH B3aUMOJECHCTBUS MalIIaiHbl ¢ aHAJTU30M
TeHEPAaTUBHBIMHU MOJIEIISIMH BHUMaHWUSI, JJOTUTOB U BBIXOJIOB
HCpes MPOCKTUPOBAHNE, AHATMS | | | M-5.4 PaspabaThiBaeT CtpouT cucTeMy TUIIOBBIX

1 HPUMCHCHHC TIPOMITTOB JIA3alH U CTPYKTYPY IPOMITOB | JECKPUITOPOB U KOHTPOJIUPYET

CTWJIb U PECTUCTP

Bld-1.1 IMpumensier MeTOABI U YwMeHnue ucnons3oBats MU-
Bld-1 Criocoben ocymiectsaste | Texuonoruu MU s pernenus MMOAXOIBI )1 aBTOHOMHOI
TPYAOBEIe PYHKIINH, aKTyaJIbHBIX 337124 B HaBUTAIlMH, PACIIO3HABAHHS
00yCIIOBIIEHHBIS TPajiOCTPOUTEILCTBE 00BEKTOB M B3aUMOJIEHCTBHA C
npodecCuoHaIbHON POJIbIO, B YEJTOBEKOM
OITJ] «CtpouTteascTBO U Bld-1.2 TIpumeHsieT METOIBI 1 Bnagenue metogamu
TOPOJICKOE XO3SIIICTBOY texaonorun W nns pernenus MOBBIIIEHHUST aBTOHOMHOCTH U

aKTyaJIbHBIX 33/1a4 B HaAEKHOCTH

CTPOUTEIILCTBE POOOTOTEXHUYECKHX CHCTEM

Bld-1.4 TTpumensier Texuonoruu | [ToHUMaHUE MPUHITUIIOR

B apXHUTEKTYPHOM WHTETPAIAH aITapaTHBIX U
MIPOEKTUPOBAHUU MPOrpaMMHBIX KOMIIOHEHTOB
POOOTOTEXHUYECKUX TIATHOPM




E1 CrocobeH ocymiecTBIsATh
TPYJOBbIE (DYHKIINH,
00yCIIOBIICHHBIC

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

E1l.1 IIpumeHnsieT METOABI U
TEXHOJIOTHH OpTaHU3aluH U
yIpaBJICHHS JaHHBIMU U
3HAHUSAMU B (PUHAHCOBOM chepe

[Mpumensier MeToIbI
yIpaBlieHUs JaHHBIMU H
3HAHUSMH TIPH TUIAHUPOBAHUH U
oueHke 3¢ dexruBHoctn NN-
MIPOCKTOB B POOOTOTEXHHKE

El.4 TlpuMeHsieT COBpeMCHHBIC
MeToAbl U TexHosornu M st

Hcnons3yeT noaxoasl
CTpaTEernyecKoro yrnpaBJieHUus U

pelIeHUs OTIEPATUBHOTO
YHOpaBIeHUS U CTPATETHYECKOTO
TUTAHUPOBAHUS B (PMHAHCOBOM
JIeATETLHOCTH

aHaJIM3a JaHHBIX IS
onTuMu3aIuy padborer NN
areHTOB

FC-2.1 Uccnenyer n
pa3pabaThiBaeT OOJIBIITHE
s3p1K0BBIE Monienn (LLM) n
JpYyTHEe MOJIEIH IS
CHMBOJIbHBIX JaHHBIX

Hcnons3yeT MeToabl
reneparuBHoro U u monenen
BOCIIPHATHS IIpH pa3paboTke
NU-xomMmoHEHTOB pOOOTOB

FC-2 (b) CniocobeH npoBoIUTh
(pOHTHPHBIEC UCCIIEIOBAHUS B
obiactu hyHIAMEHTAIbHBIX U
T€HEepPaTUBHBIX MOJIENEH

FC-3 Cnocoben nmpoBOAHUTH
(bPOHTHUPHBIC UCCIICIOBAHUS B
00J1aCTH yIIpaBJICHHUS, PEILICHHS,
Ar¢HTHBIX U MYJIbTHAar CHTHBIX
CHCTEM

FC-3.2 Uccnenyer u cozmaet
AI'CHTHBIC CUCTEMbI

IIpuMeHsieT MPUHIUIIBI
IMOCTPOCHHA arCHTHBIX U
MYJIBTHATCHTHBIX CUCTEM IS
peanu3aliy KOJUIEKTHBHOTO
MOBEICHUS] pOOOTOB

2. CTpyKTypa U coep:KaHue QM CHUIINHbI

2.1 Pacnipenesienne TPyA0€MKOCTH AUCHHMILIMHBI IO BUAAM padoT

OO6mast TpyI0€MKOCTh AUCHIUILIIMHBI COCTABISAET 2 3a4. el. (72 yacoB), UX pacrnpeeseHue
0 BUJIaM paboT MPeCTaBIeHO B TaOIMLEe

CeMmecTpbl
. Bcero
Bun yuyeoHoii paGoThI (4achl)

4acoB

1
KonrakTHas padora, B TOM 4HcJIe:

AynuTOpHBIe 3aHATHS (BCEro): 34 34
3aHATHA JIEKIIMOHHOIO THIIA 16 16
JlabopaTtopHbie 3aHATHS 18 18

3aHATHS CEMHUHAPCKOTO THIIA (CEMHHAPHI,
NPaKTUYECKUE 3aHITHUS)

HWNnasi koHTaKTHAs padoTa:

Kontpons camocrosTensHoi pabotsl (KCP) 2 2

[Tpomexyrounas arrecraius (MKP) 0.2 0.2

CamocrosiTeJbHasA padoTa, B TOM YHcCJIe: 35.8 35.8

Kypcosas pabora

IIpopaboTka y4eOHOTO (TEOPETHISCKOT0) MaTepraia

BeInonHneHe HHANBYUIYAIbHBIX 3aJaHui (TOATOTOBKA
COOOIIEHUH, TPEe3CHTAIIHIA)

5



Pedepar

IlonroToBka K TeKyIieMy KOHTPOITIO

KontpoJsb:

IloaroroBka k OK3aMCHY

OO0uast Tpy10eMKOCTh

gac. 72 72
B TOM YHCJIe
KOHTAKTHAasA padora
3a4. eJ 2 2

2.2 CTpyKTypa IMCHHUILIHHBI

Pacnipenenenue BugoB yueOHOM pabOThI M UX TPYAOEMKOCTH MO pa3zeiaM JIUCHUIUIHHEL.
Paznenbl (TeMbl) TUCHUIUIMHBI, U3y4aeMble B / CEMECTpe

KoJsmyecTBo 4acoB
BHea
YAUTO
Ne HaumenoBanmue pa3aesnos (Tem) Bce AyutopHast pHasn
pabora
ro padort
a
JI n3 | JIP | CPC
1 2 3 4 5 6 7
Beenenue B M-poGotoTexnuxky. [lonstue
1. | uHTeIeKTyanpHOTO po0OTa U APXUTEKTYpa 8 2 2 4
CHCTEM
5 ArnmaparHble KOMIIOHEHTBI M CEHCOPHBIE 5 5 2 4
CUCTEMBI pOOOTOB
3 OCHOBBI KOMIIBIOTEPHOT'O 3PEHUS U BOCTIPUATHS 9 5 9 5
cpenbl
OO6paboTka peun 1 B3auMOJAEHCTBHE poOoTa C
4. o 9 2 2 5
yenoBekoM (Speech recognition, NLP)
[IpuHsATHE peleHnii U ypaBieHre OBeIEHUEM
5. . . 11 2 3 6
pobota (State machines, planning, RL)
HNurerpauus UM-monynei B
6. | pobororexunueckue cucremsl (ROS, Python 10 2 3 5
API, cumynaropsr)
7 Hasuranus, opueHTanus 1 aBTOHOMHOE 8 5 5 4
JBIKEHHE POOOTOB
TectupoBaHue, oTa/1Ka 1 OIIEHKA
8. s dextuBHoctu MU arenta 68 2 2 28
9. | KypcoBas pabota u 3ammuTa
HNTOI'O no pa3aenaM TuCHUIIHHBI 69.8 16 18 35.8
Kontpons camocrositensHoi paboTsl (KCP) 2
[Tpomexxyrounast arrectarus (MKP) 0.2
IToaroroBka K TEKyeMy KOHTPOJIIO
O01mas Tpy10eMKOCTh 0 JUCHHUIINHE 72

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

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




®opma

TeKyIle
HaumenoBanue pasaesa
Ne Conep:xanue pasgesa (TeMbl) ro
(TemMbl)
KOHTPO
ast
1 2 3 4
OmnpeneneHue 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’
" | mHTEIUIeKTYabHOTO poboTa u | Apxurekrypa MH-pobora: cencopsl, cucTemMa 14 Y
ApXUTEKTYypa CUCTEM BOCIIpHUATHA, IIPUHATUC peHIeHHfI,
HCTIOJIHUTEILHbIE MOAYIIH.
B3anMocBs3p MEX Yy anmnapaTHON 4acThIO U
MCKYCCTBEHHBIM HHTEIIIEKTOM.
Tunbl ceHcOpOB: TUIAPHI, KAMEPHI,
MUKPOQOHBI, YIbTpa3ByKoBbie AaTuuku, IMU.
Hurepdetice cBasu (12C, SPI, 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 n300pakeHUi: QUITBTPALIHS, 10-15
3 OCHOBBI KOMITBIOTEPHOTO BBIJICJICHUE KOHTYPOB, OMHApU3anusl.
" | 3peHUs U BocTIpusITUS cpefibl | Pacnosnasanue 00bekToB ¢ momoursio 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
N 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 pOOOTOTEXHUKH).
[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 UN-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 YIIPaBIEHUSI.

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 JIBUXKCHHUE 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 3aHATHS CEMHHAPCKOI0 TUIIA
He npenycmotpenst

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 JIaGopaTopHble 3aHATUSA

dopma
TeKylle
HaunMmeHoBanue pasnena yut
Ne (Tembi) HaumenoBaHue 1a6opaTOpHBIX padoT ro
KOHTPO
as
1 2 3 4
Bsenenue B U~ .
poGoToTexuky. TloHsTHe OsuHakomMyeHne co cpezoit 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 neiipocereii. DopMUpPOBAHHE KAPThI
3pEHUS U BOCIIPUATHSI CPEJIbI OKpY’KaroIen cpepl.
O6paboTka peun u . JIP
N Co3naHue TroJ0coBOro nHTEpdeiica
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
Peanu3anus moBeieHYECKOTO IepeBa MK
YIPaBICHHUE TOBEAECHUEM
5. Gora (state machines KOHEYHOTO aBToMara. [I[puMeHeHne alnropuTMoB
poboTa ' Q-Learning/DQN 15t IPUHATHS PEIICHUT.
planning, RL)
Wurerpauus UU-monynen B . . JIP
Hacrpoiika B3auMOEHCTBIS MKy MOIYIISIMH
6 POOOTOTEXHUHCCKHE CHCTEMEI pacrno3HaBaHusl, YIPaBJICHUS U HAaBUTAllUK
(ROS, Python AP, Pa6ora ¢ ROS Topics u Services.
CHUMYJISITOPHI)
HaBuranus, oprueHTaiys u Peasm3anusi HABUTAINH C UCIIOB30BAHHEM JIP
7. | aBTOHOMHOE€ JIBH)KEHHE SLAM u A*. O0xox npensTcTBUil B
poboToB CHMYJISATOPE.
TectupoBanue, oTnaaka u . JIP
Ouenka npousBonurensHoctu UM-Monynen,
8. | ouenka s¢p¢exruBHOCcTH M-
aHaJIM3 JIOTOB, CTPECC-TECTUPOBAHUE MOJICIIH.
pobota

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 TeMAaTHKA KYPCOBBIX padoT (IPOEKTOB)
He npenycmorpensl

2.4 IlepeyeHb y4eOHO-METOAUYECKOIO O0ecneYeHHsl I CaMOCTOSATE/ILHOI padoThl
0o0y4aromuxcs Mo JUCHHILINHE (MOAYJII0)

[epedens y4eOHO-METOIMYECKOTO 00ECIICUCHHS AUCITUTLINHBI 110
Ne Bun CPC BEITIOJTHEHHUIO CAMOCTOSITEIIEHOW PaOOTHI

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 |
Marepuasna yueOHoi u MCKYCCTBEHHOTO MHTEJUIEKTa (haKyJIbTeTa KOMIBbIOTEPHBIX TEXHOJOTHH H
HAy4YHOU JIUTEpaTyphl, npukinagHoi marematuku PI'BOY BO «Ky6I'V», mporoxonm Ne7 or
MOJITOTOBKA K ceMuHapckum | 22.03.2023 r
3aHATHSIM

2 | TloaroToBKa K TEKyIeMy MeTtonudeckne ykazaHUs IS MOATOTOBKU K JIEKIIHOHHBIM M CEMHHAPCKIM
KOHTPOIIIO 3aHATHSIM, YTBEP)KACHHBIE Ha 3acelaHuM Kadeapbl aHamu3a AaHHBIX U

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

VY4eOHO-MeTOANUECKUEe Marepuajbl Uil CaMOCTOSTENbHOW paboThl OOydarolMXcs M3
YKClia MHBAJIKU/IOB U JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3710poBbs (OB3) npenocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAaHUYEHHSIM UX 30POBbS U BOCIPHUATHS 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 L ¢ HapyLIEHUsIMU CITyXa.:

— B IIe4aTHOM dopme,

— B (hopMe 3IEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUT ¢ HApYIISHUSIMHA OTIOPHO-/IBUTATEIILHOTO alllapara:

— 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 Y4€OHOM IpoIiecce CIEAYIONMX 00pa3oBaTeIbHbIE TEXHOIOTHU: YTCHUE JICKIIUN
C HCIIOJIb30BaHUEM MYJIbTUMEIUHHBIX TEXHOJOTHIA; METOA MajblX IPYMI, Pa3doop MpaKTHUYECKUX
3a/1a4 U KEHCOB.
[Ipu 0OydeHnr UCHONB3YIOTCS CAEAYIOIINEe 00pa3oBaTeIbHbIe TEXHOIOTUU:

— TexHomorusi KOMMYHHKAaTUBHOTO OOy4YeHHss — HampaBieHa Ha (opMuUpoBaHHE
KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH CTYACHTOB, KOTOpasl SIBISIETCS 0a30BOM, HEOOXOAUMOM ISt
aJanTalyy K COBPEMEHHBIM YCIOBUSAM MEXKYIBTYPHOU KOMMYHHUKAIUH.

— Texnomorusi pa3HOYpOBHEBOTO (IU(PepeHIIMPOBAaHHOTO) OOY4YEeHHsT — MpPEAIoiaraet
OCYUIECTBIICHUE T03HABATEIbHON JEATEIbHOCTH CTYIEHTOB C YYETOM HX HHJIMBHUIYaJIbHBIX
CIIOCOOHOCTEH, BO3MOXKHOCTEH M HMHTEPECOB, MOOUIPSAS MX pPEaJu30BBIBATH CBOM TBOPYECKUMN
notreHuuan. Co3aHue U UCHOJIb30BAHUE UArHOCTUYECKUX TECTOB SIBISETCS HEOTHEMIIEMOM
YaCThIO IAHHOW TEXHOJIOTHH.

— TexHonmoruss MOIYIbHOIO OOyY€HUsI — MpelycMaTpUBaeT JEJICHUE COAECpPHKaHUS
JUCIUIUIMHBI HAa JOCTaTOYHO aBTOHOMHBIE pa3/ielibl (MOYJIH ), UHTETPUPOBaHHBIE B OOIIHI KypC.
— HudopmanmonHo-koMMyHuKaimonHsle  TexHosnorun (MKT) - pacmupsioor pamku

00pa30BaTeIbHOrO MPOIECCa, MOBBIMIAs €ro MPaKTHUYECKYI0 HalpaBIeHHOCTh, CIOCOOCTBYIOT
WHTEHCU(DHUKAIIMA CaMOCTOSATEIbHONM pabOThl y4yalIuxcss W TOBBIIICHUIO I103HABATEIHHOM
akTuBHOCTH. B pamkax VKT BeaensroTcs 2 BUAa TEXHOJIOTHIA:

— TexHonorusi HCHOJIL30BaHUSI KOMIIBIOTEPHBIX MPOrpaMM — TIO3BOJSET APPEKTUBHO
JIOTIOJIHUTB TIPOLECC O0YUYEHHUSI SI3bIKY Ha BCEX YPOBHSIX.
— 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 TOAXOMA, YYHUTHIBAs HWHIAWUBUAYAJIbHbIE OCOOEHHOCTH M TOTPEOHOCTH
YYaIuXCs.

— [IIpoexkTHass TEXHOJOTHSI — OpPHEHTUPOBaHA Ha MOJCIHUPOBAHHE  COIMAIBLHOTO
B3aMIMOJICUCTBUS YYAlIUXCS C IENbI0 pPEHICHHUS 3aJayd, KOTopas OMpeAeNseTcs B paMKax
npodeccruoHaIbHOM MOATOTOBKY, BBIIEISS Ty WM UHYIO IPEIMETHYIO 00J1acTh.

— Texuomorusi oOyueHUsT B COTPYIHHUYECTBE — peEalU3yeT HJCI0 B3aUMHOTO OOy4YEeHWS,
OCYIIECTBIIAS KaK WHAWNBUAYAIbHYIO, TaK U KOJUICKTUBHYIO OTBETCTBEHHOCTH 3a pEIICHHE
y4eOHBIX 3a/a4.

— MUrpoBasi TeXHONOTHS — MO3BOJISET Pa3BUBATh HABBLIKM PACCMOTPEHHS Psiia BOSMOXKHBIX
CIIOCOOOB pelIeHUs MPOoOJeM, aKTUBU3UPYS. MBIILUICHUE CTYICHTOB M PACKPhIBas JIMYHOCTHBIN
MOTEHITHAJ KKJOTO yJaIIerocs.

— Texuonmorusi pa3BUTHS KPUTHUYECKOTO MBIIUICHUS — CIOCOOCTBYeT (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEH IMYHOCTH, CIIOCOOHON KPUTUYECKH OTHOCHTHCS K HH(MOpMAIUU, YMEHHIO
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, KOTOPBIMHE JOKEH 00J1a1aTh Oymymuii
CHEIHAIUCT.
OcHOBHBIE BU/Ibl UHTEPAKTUBHBIX 00pPa30BaTEIbHBIX TEXHOJIOTHIA BKITIOUAIOT B CE0S:

— paboTa B MaJbIX Ipymnnax (KOMaH/e) - COBMECTHAs IeATeIbHOCTb CTYJICHTOB B TPYIIIIE MO
PYKOBOJICTBOM JIH/Iepa, HAMpaBlIeHHAs Ha pelIeHue 00mIei 3a1a4u MyTéM TBOPUYECKOTO CIIOKEHHS
pe3ylnbTaTOB UHAMBUAYAJIbHONW pabOThl WICHOB KOMaHIbl C JEJIEHHEM IOJHOMOYHM U
OTBETCTBEHHOCTH;

— MPOEKTHAasl TEXHOJIOTUS - UHIUBUAYaIbHAS WM KOJUIEKTUBHAS JESTENILHOCTH 110 0TOODY,
pacnpeiefIeHUI0 U CUCTEeMaTU3allud MaTepuaia 1o ONpeAesieHHOW TeMe, B pe3ylbTare KOTOpon
COCTaBJISIETCS IPOCKT;

— aHajM3 KOHKPETHBIX CUTYallMi - aHalIW3 pealbHBIX 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, pPe(IEKCUBHOTO MBIIIIEHUS, CTIOCOOHOTO BBIIBUHYTH HOBBIC
UJICH U YBUJICTh HOBBIC BO3MOYKHOCTH.

[Tonxon pa3zbopa KOHKPETHBIX 3adad M CUTyallud [IMPOKO HCIIOJNB3YeTCs Kak
npernojaBaresieM, TaKk W CTYyICHTAaMH BO BpeMs JIEKLUH, 1a00paTOpHBIX 3aHATHH M aHAIN3a
pE3ynbTaTOB CaMOCTOSITENIbHOM paboThl. DTO OOYCIOBIEHO TE€M, YTO MPU HCCICIOBAaHUH U
pEIIeHIH KaXX 10 KOHKPETHOM 3a7]a4 UMEETCsl, KaK MPAaBHUII0, HECKOJIBKO METOZOB, a 3TO TpeOyeT
pa3bopa 1 OIEHKH 11eJI0il COBOKYITHOCTH KOHKPETHBIX CUTYallUH.

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, I[13 — npaxmuueckue 3zawsmusi/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 3aHATHM.

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
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 ¢ HapyIIEHNUs MM OIIOPHO-JBUTAaTEIbHOIO alIapara:

— B TIe4aTHOM opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

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

JIaHHBINA TepeyeHb MOXET ObIThb KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
o0yJaromnmxcsl.
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4. OueHoO4YHbIE U METOANYECKHE MATEPHAJIBI
41 OIIeHO‘lHLIe CpeL[CTBa aJIsA Telcymero ROHTPOJIH ycneBaeMocTn ) |
MPOMEKYTOYHOM aTTecTAlUMN

OrneHOUHBIE CpENCTBa MPEIHA3HAYCHBI JUISi KOHTPOJS W OLEHKH 00pa3oBaTelIbHBIX
JOCTH)KEHUH 00y4aromuxcsi, OCBOMBIIMX MNPOrpaMMy Y4eOHOH IucHUILIHHBI «HHkeHepus
UHTEJUICKTYAIbHBIX ar¢HTOBY.

OrneHOYHBIE CPEICTBA BKJIIOYAECT KOHTPOJBHBIE MaTepuaibl Uil MPOBEACHHUS TeKYLIero
KOHTPOJIst B (popMe TECTOBBIX 3aJaHUM, KEHCOB U MPOMEKYTOYHOI aTrTecTamuu B (dopme
BOIIPOCOB M 33JJaHHI K 3a4eTy.

O1eHOYHBIE CPeICTBA JJIsl MHBAIUIOB U JIUII C OTPAHUYCHHBIMUA BO3MOKHOCTSIMHU 3JI0POBbSI

BBIOMPAIOTCS C YUETOM UX MHIUBHIYaTbHBIX ICUXO(U3NIECKIX 0COOEHHOCTEH.

— [IPH HEOOXOJMMOCTH UHBAJIUIaM H JIUI]AM C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 37I0POBbSI
NPEIOCTABIISIETCS TOTIOJIHUTEIFHOE BPEMS JIJIS TIONTOTOBKY OTBETA HA 3a4eTe;

— MIPH MIPOBEICHUM MPOIETYPhl OLICHUBAHUS PE3YJIbTaTOB OOYUSHHSI WHBAINIIOB U JIUIL C
OTPaHUYECHHBIMH BO3MOKHOCTSIMU 3JI0POBBSI IIPEAYCMATPUBACTCS MCIIOJIb30BAaHHE TEXHUYECKHIX
CpPEeACTB, HEOOXOMMBIX UM B CBSI3H C MX HHIUBHUIYaJIbHBIMH OCOOCHHOCTSIMU;

— IIpH HEOOXOAMMOCTH JIJIsl 00YYAIONIUXCS ¢ OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 37I0POBbS
U UHBAIKMAOB TMPOLEAypa OLCHUBAHHUS PE3yIbTaTOB OOYYEHHS 110 JAUCHUIUIMHE MOXKET
MPOBOJAMTHCS B HECKOJIBKO ITAIIOB.

[Iponienypa oneHMBaHUsI PE3yAbTaTOB OOYYEHHST WHBAIMAOB U JIMIl C OTPaHUYCHHBIMHU
BO3MO)KHOCTSIMU 3JIOPOBbsI IO JUCIMIUIMHE (MOMAYJIIO) MpEeIyCMarpuBacT MPeJOCTaBICHUE
uHpopMaruu B QopMax, aJaNTUPOBAHHBIX K OTPAHUYCHHUSM WX 3JI0POBbS M BOCIPHUSATHS
uHpopmaru:

JUiist T ¢ HApyIISCHUSIMHA 3PEHHS

— B IIeYaTHOU (opMe YBEITHMUEHHBIM HIPUQPTOM,

— B (hopMe IMEKTPOHHOTO TOKYMEHTA.

J7ig U1 ¢ HapyIICHUSMH CIyXa:

— B TIe4aTHOM dopme,

— B (hopMe 27EKTPOHHOTO TOKYMEHTA.

JUiist TUT ¢ HApyIISEHUSIMHA OTIOPHO-IBUTATEIFHOTO arlnapara:

— B Ie4aTHoO (opme,

— B (hopMe IMEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT KOHTHMHTEHTA
00y4aroIIMXCsl.

CTpyKTypa OLEHOYHBIX CPEACTB ISl TeKYylleld U MPOMEKYTOYHOM aTTecTauum

N Kon Haumenosanne

r[; KonTponupyemslie pa3neinsl (TeMbl) 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 | Bonpocet 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 peRgtna Ne3 sauemy 9-12
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O6paboTka peun u LLM-4.1, Jlabopamopnas Bonpocer k
, | B3ammozeiicTsue poGora ¢ E14 paboma Ned sauemy 13-16
yenoBekoM (Speech recognition,
NLP)
[IpunsiTue pemeHui u LLM-4.1, Jlabopamopnas Bonpocw k
5 | YHpaBleHHe NOBe/eHIeM FC-3.2 padoma Nes sauemy 17-20
poborta (state machines,
planning, RL)
. LLM-4.1 Jlabopamopnasa Bonpocwi k
Nurerpauus UU-monynei B ' paboma NoG saueny 21-24
5 POOOTOTEXHUYECKHE CUCTEMBI FC-2.1 IIpoexm c Keticom
(ROS, Python API, om
CUMYJISITOPBI) UHOYCMPUATLHO2
0 napmuepa
Hasuranus, opuenranus u LLM-4.1, Jlabopamopnasa Bonpocur k
7 aBTOHOMHOE JIBH)KCHHE FC-3.2 paboma Ne7 3auemy 25-28
poboToB
TectupoBanue, oTiIaaKa u LLM-4.1, Jlabopamopnas Bonpocw k
onenka s¢dextusnoctu MU- E11 E14 paboma Ne§ sauemy 29-32
8 pobora ! Ipoexm c xeticom
om
UHOYCMPUATBHOZ
0 napmuepa

Iloxka3aTesin, KpUTEPUM M LIKAJIA OLEHKH C(OPMUPOBAHHBIX KOMIIETEHIIUIH

CooTBeTcTBHE IOPOrOBOMY YPOBHIO OCBOEHUS KOMIIETEHIIUH TUIAHUPYEMBIM PE3ylbTaTaM
OOyueHHS U KPUTEPHSM HX OIICHUBAHUS (OLICHKA: 3a4TEHO):

LLM-4
(b)

LLM-5
a1y

Cnocooen npumenamo u (uiu) papadbamovieams 2eHepAmMuUeHble MOOEU U
BbAM.

3HaeT MPUHIIUIIBI paOOThI TeHEPATUBHBIX MOJIENEH U OOJBIINX SI3BIKOBBIX
Mojenen, apxutektypsl Transformer, Attention, Diffusion.

[TorrmaeT 0COOEHHOCTH MPUMEHEHHS TeHEPATUBHBIX MOJIeTIeH B
poOOTOTEXHUUECKUX chcTeMax (00paboTka peuu, reHepalns TEKCTOB U
U300paKeHU, TPUHATHE PELICHU).

[IpumeHsieT TOTOBBIE TeHEPATUBHBIC MOJICIIN JUIsl PEIIEHUS 3a/1a4 BOCIIPUATHUS U
B3anmozeiicTeus M-poboTa ¢ momab3oBaTeneM.

Unterpupyet bSAM B cuctemy yrpaBieHus poOOToM, peanusys GyHKINUK AUAOra,
aHaJIn3a U TeHepali KOMaHI.

[TpoBoauT aganTaiuio u 1000ydeHne NMPeo0yICHHBIX MOICIICH MO KOHKPETHBIC
3anaun MM-po6oTa, olleHHBaeT Ka4eCTBO U yCTOMYHUBOCTh PEIICHHIA.

Opzanu3zyem g3aumooeiicmeue ¢ 2eHepamueHbIMU MOOEIAMU Yepe3
npoekmupoeanue, AHAIU3 U NPUMEHEHUE NPOMNINOE.

3HaeT MPUHIMITBI TPOMIT-UHXXUHUPUHTA U CTIOCOOBI BIUSHUS CTPYKTYPBI ITPOMITTA
Ha pe3yJIbTaT FeHepaliu.

[Tpumensietr 6azoBbie mabaoHkI, 11emovKky paccyxaeHui (Chain of Thought) u
YCIIOBHYIO JIOTUKY IIPU TOCTPOEHHUH ITPOMIITOB.

Pa3pabarbiBaeT 1u3aiiH U CTPYKTYpy NPOMIITOB AJIsl YIIPABJICHHS OTBETaMU
reHepaTuBHOM MoJienu U noseaenuem MH-pobora.

BceTrpanBaet npoMnThl B TalIUIaiiH B3aUMOJEHCTBUS C TTOJIB30BATEIEM U
BHYTPEHHUE MOJIYJIM CUCTEMBI.
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Bld-1

El

FC-2
(b)

FC-3

AHanM3UpyeT Ka4eCTBO OTBETOB MOJIEIH, KOPPEKTUPYET MPOMIITHI, YIIPaBJIsSET
napaMeTpaMy reHepaluu AJis HOBBIIICHHUS CTAOMIBHOCTH Pe3yibTara.
Cnocoben ocywgecmenams mpyooswie hyHKyuu, 00yciosnenHvle
npogheccuonanwvhoi poavio, ¢ OI/] «Cmpoumenvcmeo u 20poockoe
X03A1UCME0».

3unaet HanpasieHus npuMeHeHus: MM-poboToB B cTpoUTENBCTBE U TOPOJCKOM
UHPPACTPYKTYpE.

Onpenenser 3aa4yu aBTOMaTU3alMy ¢ ucnoib3oBanueM N-monynei
(MOHUTOPUHT, KOHTPOJIb COCTOSIHUS, aBTOHOMHAsI HABUTAIIsA).

Ananmzupyet 3¢ pextuBHoCTh BHeApeHust MM-po6oTOB, yUUTHIBAET OTpacieBble
O0COOEHHOCTH.

[Tpennaraer koHuenuuu ucnoiaszoBanus MU-poboToB /1715 ONTUMU3ALUN
IIPOLIECCOB U MOBBIICHUS YCTOMYUMBOCTH TOPOJCKON CPEMBI.

Cnocooen ocyuiecmenamao mpyooewvie dyukyuu, odycnoenennvle

npogheccuonanvhoii ponvio, ¢ OIl/] «Ikonomuka, punancol u ynpaenenuey.
3HaeT OCHOBBI YIIPABIICHUS U aHANIN3a JAHHBIX JUIS OLICHKU 2(P(EKTUBHOCTH
BHeApeHuss U -texHosorui.

AHanu3upyeT S5KOHOMHUYECKYIO 11e71eco00pa3HOCTh U PUCKU NMpuMeHeHus M-
poOOTOB B OpraHU3aIluy U YIIPABICHUH ITPOIICCCAMHU.

[Tpumensier Mmetoasl MW muist moaiepsKKU NPUHATHS PELICHU, TUTAHUPOBAHUS U
ONITHMH3AIHH PECYPCOB.

OuenuBaer Biusaue NM-cucteM Ha MPOM3BOAUTEIHLHOCTD U (PUHAHCOBBIE
MOKa3aTeIH.

DopmupyeT NpeasioKeHus Mo crparerndeckomy BHeapeHuto MM-po6oTos ¢
Y4ETOM SKOHOMHYECKHX U YIPABICHYCCKUX (PAKTOPOB.

Cnocoben npoeooums pponmupHsle Ucc1e006anus 6 001acmu
dynoamenmanvhvix u cenepamuenvlx mooenei.

3HaeT COBpEMEHHBIC HAIIPABJICHUS Pa3BUTHS TeHepatuBHOTO VU, apXUTEeKTYyphI
GAN, VAE, Diffusion, LLM.

Uccnenyer cBoiCTBa 1 BO3MOXHOCTH I'€HEPATUBHBIX MOJIEIICH JI 3a1a4
BOCTIPUATHS, TUIAHUPOBAHUS U CHHTE3a JIAaHHBIX B POOOTOTEXHUKE.

Peanu3syer skcriepuMeHTATBLHBIC TPOTOTHITHI TEHEPATUBHBIX MOJICIICH, PUMEHSIET
oubmuorexku PyTorch, Diffusers, Transformers.

OrieHUBaET Pe3yNIbTAThl SKCIIEPUMEHTOB, AHATH3UPYET aPXUTEKTYPhI H METOJIBI
ONTHMH3ALINH.

[TpemnaraeT yay4IieHns CyIEeCTBYIOIIMX OIX0I0B, TPOBOAUT CPABHUTEIHHBIH
aHaJIU3 PEICHU U UX MPUMEHUMOCTH B cucteMax MN-poOoToB.

Cnocooen npoeooums pponmupnsle uccie006anus 6 00aacmu ynpasieHus,
peuienus, a2eHmHbIX U MYJITbMUAZEHMHBIX CUCHIEM.
3HaeT COBpPEMEHHBIE IMOAXOAbI K TOCTPOCHHIO WHTEIEKTyaJbHBIX areHTOB

n

MYJIBTUAr€HTHBIX CHCTEM.
Hccnenyer anropuTMbl yIpaBlIeHHUS MOBEIEHHEM POOOTOB HA OCHOBE OOYYCHHS C
MOIKPETIIICHUEM, IUTAHUPOBAHUSA u KOOpIMHAIUU JEWCTBHI.
PeanuzyeTr mpoTOTHIBI MyTBTHATEHTHBIX CUCTEM, 00ECTICUMBAIOIINX B3aUMOJICHCTBIE
u KOJUIEKTUBHOE BBITIOJTHCHHE 3aj1ad.

HpOBO,Z[I/IT MOACIUPOBAHHUEC W TCCTUPOBAHUC B3aumonelicteus MI-areHToB

B

CUMYJISITOPAX u peanabHbIX YCIIOBHUSIX.
OnenuBaeT 3PPEKTUBHOCTH, YCTOWYUBOCTh M COTMIACOBAHHOCThH JEHCTBHUI areHTOB,

dbopmynupyeT HanpaBiICHUs ISl ONTUMHU3ALUU U PA3BUTHS CUCTEM YIPaBICHUS.
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TunoBble KOHTPOJIbHBIE 32IaHNUS UJIM HHbIE MATEPHAJIbI, HEO0XOIMMBbIE JI OLlEHKH
3HAHUI, YyMEeHHIi, HABBLIKOB U (HJIHM) ONbITA JAeSTEJbHOCTH, XaPAKTEPU3YIOIIUX 3TalbI
(opmMupoBaHusi KOMIIETEHIIUI B MpoLecce 0CBOCHUSI 00Pa30BaTeIbHON IPOrpaMMBbI

Ilpakmuueckue Keiicbl R0 memamuxe 1460pamopHvIX padom

Jlaboparopuass pabdora Nel. Bgpenenne B HU-pobororexnmky. IlonsTue
HHTE/UIEKTYAJIbHOT0 Po00Ta U ApXUTEKTYPa CUCTEM

Keiic: «KoHuenuus YMHOTO CEPBUCHOTO poboTa»
3agaua: Pa3paboraTh KOHIENTYyaJIbHYI0 apXUTEKTYpy WHTEUIEKTyaJlbHOTO poOoTa s
00cIyKUBaHUS [IOCETUTENECH B YHHUBEPCUTETE.

YTo HY:KHO C/1eJIaTh:
e Onpenenuts pyHKIHUU poOOTa, BUIBI CEHCOPOB, akTyaTopoB U MN-Moxyneii;
e CocTaBHTb OJIOK-CXEMY apXUTEKTYPbl CUCTEMBI;
e Omnucarb B3aUMOJIEHCTBUE MOAYJIEN BOCIPUATHS, IPUHSATHS PEILICHUIN U YIPaBICHUS;

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

JlaGoparopnasi pa6ora Ne2. AnmaparHble KOMIIOHEHTbI M CEHCOPHbIE CHCTEMbI

po6oTOoB

Keiic: «PoboT-Habmonarens TSt MOHHUTOPHUHTA 1abopaTopun»
3agaya: CMonenupoBarh cOOp JaHHBIX C JATYUKOB JBMIKEHUS, TEMIIEPATypbl U Kamephl IS
MOHUTOPHHTA MIOMEIICHUSI.

Y10 HYKHO cles1aTh:
o CeiMuTHpOBaTH padoTy ceHcopos B Python;
e PeanuzoBarb 0azoByro (QuiubTpanuio 1mymoB (Hampumep, ¢uibTp Kanmana wunum
CKOIIB34IIIIE€E CPEIHEE);
e Busyanusuposars pe3ynbTarbl paboThl CEHCOPOB;
o Cpenarp BBIBOJL 0 CTaOMJIBHOCTH " HaAEKHOCTH JaHHBIX.
Hucrpymentsi: Python (NumPy, Matplotlib), Jupyter Notebook.

JlaboparopHas padora Ne3. OcHOBBI KOMIIBIOTEPHOI'0 3peHHs U BOCIIPUSITHS CPelbl

Keiic: «Pacno3HaBaHue 00BEKTOB Ha pabouem MecTe pobora»
3agaua: Peanm3oBarh anropuT™M pacrio3HaBaHHs OOBEKTOB B Kanape c¢ momomipio OpenCV u
npenoOyyeHHON MOJIEIIH.

Y10 HYKHO cl1es1aTh:
o IIpoBectu 06paboTky u300paxkenus (puiabrpanus, OuHapU3aIus, BbIEICHUE KOHTYPOB);
o IIpumeHuTH MPENOOYUICHHYIO HEUPOCETH IS IETEKITUH OOBHEKTOB;
o ITloanucars U BU3yaau3UpOBaTh PACIO3HAHHBIE 2JIEMEHTHI;
e Crenarb aHam3 OLINOOK.
Hucrpymentsi: Python (OpenCV, YOLOVS, PyTorch).

JlaboparopHas padora Ne4. O0padoTka peun U B3anMoJeiicTBHe Po00Ta ¢ YeJI0BEKOM
(speech recognition, NLP)

Keiic: «['onocosoit ITOMOIITHHUK JUISL pobora»
3anauya: PeanmzoBare  mporotunm  rosocoBoro  uHTepdeiica  ans  MM-poOora.
Yro HY:KHO cle/1aTh:

o Tlonkmrounts OMONMHOTEKY JUTs pacnio3HaBanus peun (SpeechRecognition wim Whisper);
e PeamuzoBare cunres peun (QTTS, pyttsx3 mim anasor),
e Hacrpouts 1uanoroslii ClieHapHil: MPUBETCTBUE, OTBET HA BONPOC, 3aBEPILICHUE TUATIOTA;
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o IIporectupoBars pacro3HaBaHUE B pa3HBIX AKyCTHYECKUX YCIIOBHUSIX.

Hucrpymentsi: Python (SpeechRecognition, gTTS, Whisper).

JlabGoparopHnasi pabora NeS. [IpunsiTHe pelmieHHH U ynpaBJjieHHe NOBeeHueM podoTa
(state machines, planning, RL)

Keiic: «PoboT-mblIECOC: MOJI€JIb PUHSATHUS peleHui»
3agauya: Co3narh CUMYISIIIHIO TTOBEICHUS poOOTa, TPUHUMAIOIIETO PEIICHUS B 3aBUCIMOCTH OT
COCTOSIHUSI CpEIbl.

Y10 HY:KHO cl1es1aTh:
e CwmonenupoBars koneunslii aBromar cocrosauii (Idle, Cleaning, Charging, Error);
o Peann3oBarh aIropuUTM MEPEXOJOB MEXKIY COCTOSIHUSMU;
e JloGaButh snemenT oOyuenus (Q-learning mim RL-monens);
o Busyanmusuposarsb nporecc 00y4eHusI arcHTa.
Hucrpymentsi: Python (Gymnasium, Matplotlib).

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

Keiic:  «Murerpanus  Momynedt  Bocmpusatus M ynpasiaeHus B ROS»
3agaya: PeanuzoBarh B3avMOJEHCTBHME MOAYJEH HaBUTallMM U PAacHO3HABAHUS OOBEKTOB B
CUMYJISILIUOHHOM cpene.

Y10 HYKHO cles1aTh:
e VYcranosuth ROS u Gazebo/lsaac Sim;
o Co3snarb y37bl BOCHpUTHS (KaMepa) U yIpaBieHUs (ABHKEHUE);
e OpranusoBarb nepeaady coOOIIEHUN MEeXTy MOTYISIMU;
o Ilposectu TECTUPOBaHUE B CUMYIISILIUH.
Hucrpymentnr: ROS Noetic, Python (rospy), Gazebo uu Isaac Sim.

JladoparopHas paGora Ne7. HaBpuranus, opueHTauus 1 aBTOHOMHOE BHKeHHe POOOTOB

Keiic: «PoboT-Kypbep: IIPOKJIaJKa Mapupyra " obxoz IPENATCTBUI»
3agauya: Peanu3oBarh ajdropuTM HaBUTAIMM M TUIAHUPOBAHUS MaplIpyTa B CHUMYJIHPOBAHHOMN
cpene.

Y10 HYKHO cl1es1aTh:
o Co3nars KapTy NOMEIICHUS WM UCITONB30BaTh rotoByio (Occupancy Grid);
e Peanusosars anroputm A*, Dijkstra wiun DWA mist 1BrkeHus;
o JloOaBUTH TUHAMHYECKOE OOHAPYKEHHUE TPETIATCTBHIA;
o IlIpoBectn CEpUI0 TECTOB c BU3yaJIM3ALIUEN TPaeKTOPHH.
Hucrpymentsi: Python (ROS Navigation Stack, Matplotlib), Gazebo/Stage.

JlaboparopHnas pabora Ne8. TecrupoBanme, oriagka u ouenka 3gpdexrnsaocru UU-podora

Keiic: «OneHka MIPOU3BOAUTEIILHOCTH ABTOHOMHOTI'O pobota»
3agaya: [IpoBecTu OIIEHKY TOYHOCTH, CKOpOCTH M cTabuibHOCTH paborel MH-pobora mo
BbIOpaHHOMY CLIEHApHIO.

Yro HY:KHO cle/1aTh:
e Paspaborare MeTpuKH KadecTBa (BpeMs OTKIHMKA, TOYHOCTh HABHTAIUH, KOJUYECTBO
OIn0O0K);
e (CoOparp pe3ybTaThl TECTOB B TAOJIHUILY;
o IIpoananu3upoBarh JOTH U BU3YAIU3UPOBATh MOKa3aTenu d3PPEeKTUBHOCTH;
e Cdopmynupoarb pEKOMEH 1Al o VIAYUIIEHUIO paboThl CHUCTEMBI.
Hucrpymentsi: Python (pandas, seaborn), ROS logs, Jupyter Notebook.

JlaboparopHnas padora Ne9. UTorosslii npoekT: nuTterpanus UM -podora
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Keiic:

«Co3nanue aBTOHOMHOTI'O NU-pobora»

3anaua: Pa3zpaborarh KOMIUIEKCHOE pellieHre, 00BEIUHSIONIECE BOCTIPUITHE, IPUHIATHE PEIICHUN

u

HaBHUI'alIHUIO.

YTo HY:KHO c/1eJ1aTh:

CoNoOA~WNE

P
= O

N Y
A WwWN

15.
16.
17.
18.

19.
20.
21.
22.
23.

24.
25.
26.

27.
28.
29.
30.
31.

32.
33.

CoOparp Bce paHee peaar30BaHHbIC MOIYIIH B €IUHYIO CUCTEMY

PeanuzoBare crieHapuii aBTOHOMHOUM pa®oThl (HampuMep, J0CTaBka 00BEKTa WM 00XOIT
TIOMEIIEHHUS );

[IpoBecTu MOJIHOE TECTUPOBAHKUE M OLICHKY METPUK d(HPEKTUBHOCTH;

IToaroroBuTH [PE3CHTALUIO U 3aLIUTY IPOEKTA.
Hucrpymentni: ROS, Python, Gazebo/lsaac Sim, OpenCV, Gymnasium.

3adyeTHO-IK3aMeHAIIMOHHbIE MATEPHAJIBI JIJIsl IPOMEKYTOUHOM aTTecTanuu (3a4er)
Bonpocwt 0nsa noocomoeku k 3auemy

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

Uewm otmuaercs kinaccudeckuit pooot or U-pobdora?

Kakue 3aaun pemarorcs mpy MOMOIIN HCKYCCTBEHHOTO HHTEIJIEKTa B pOOOTOTEXHUKE?

Urto Takoe ceHcopHbIH cioi B apxurektype MU -pobdoTa?

Kakue Tumbl JaTYuKOB yaille BCEro UCroib3ytTces B podorax ¢ MN?

Uro Takoe SLAM 1 kak OH UCTIOIB3YeTCsl B HABUTAIIMH POOOTORB?

OO0bscHUTE MPUHIUIIBI PA0OTHI ANTOPUTMA HaBUTAIIH A*.

B uém pazHuna Mexay yrpaBjieHHEM 110 MOJIENSIM U YIIPaBIEHUEM HAa OCHOBE 00yUYeHUs?

Yro Takoe reinforcement learning u xax oHO pUMeHsIeTCs T 00yueHHs poOOTOB?

. [IpuBenute npumep ucnoab3oBanus Q-learning B 3agavax ympasieHus: poOOTOM.

. HUem otimuaercs supervised u unsupervised ooyuenue B koutekcte MH-po60TOB?

. UTo Takoe UIMHUTAIIMOHHOE OOYYCHHE U KaK OHO ITOMOTaeT podoraM o0ydarbes?

. O6bsicuuTe moHsATHE «POliCy» B 00yUEHHH C MOJAKPETICHUEM.

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

Action) B MN-poborax?

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

Kak npoucxonut nnrterpanus HeipoHHsIx cereit B ROS-cpene?

Yro Takoe edge computing 1 ouemMy OHO Ba)KHO JUIsl aBTOHOMHBIX POOOTOB?

OObsicHUTE DPA3HUIY MEXAYy LEHTPAJU30BAHHBIM M paclpesiel€HHBIM yIpaBleHUEM
poboTamu.

Yro mpencrapisieT coO0N MyJIbTHAareHTHasi CUCTEMA B KOHTEKCTE pOOOTOTEXHUKHU?

Kakue MeToipl KOMMYHHMKAIIMU MCIIONIBb3YIOTCS Mex 1y areHTamu B M -poborax?

Yro Takoe KoonepaTuBHOE MOBeIeHHuE poOOTOB?

Kak U ucnone3yercs 1uisl IIaHUPOBAHUS TPAEKTOPUN ABMKEHUS POOOTOB?

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

Yro takoe CNN 1 kak OHM IPUMEHSIOTCS B BU3YaJIbHBIX MOJCHCcTEMax podoTa?
O0bsacauTe HazHaueHue anroput™a YOLO u ero pois B poOOTOTEXHUKE.

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

Yro Takoe rosocoBoit uHTEpdeiic B MN-poboTax 1 Kak OH peannsyercs?

[puBenuTe mpuMepbl B3auMoeHCTBUs YesioBeka 1 podota (HRI).

Yro o3nayaer repmun explainable Al (XAl) u noduemy oH BaxxeH I pOOOTOTEXHUKH?
Kak onennBaeTcst ycTOHYMBOCTh U Oe30macHOCTh oBenenus: M -poborta?

Yro Takoe UPPOBOI TBOMHUK pOOOTa U 3a4€M OH HYKEH?

Kak 1 momoraer B JMarHOCTUKE ¥ TEXHUYECKOM OOCTYKHBAaHUH POOOTOB?
[TpuBeauTe MpUMEPHI IPUMEHEHUS TeHEPaTUBHBIX Mojesei (nanpumep, Diffusion, GPT)
B pOOOTOTEXHUKE.
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34.

35.
36.
37.
38.

39.

Uro Takoe MpOMIIT-UHKUHUPHHT U KaK OH HCIIONB3YEeTCs IJIsl YIPABICHUS MOBEICHUEM
NU-poboTa?

Kak MOXHO HHTErprupoBaTh reHEpaTUBHBIC MOEIH B CUCTEMY YIIpaBJIeHUsI poOOTOM?
Kakune moaxosl IpuMEHSIFOTCS 11 CUMYJISIIAK U TectupoBanus U-poGoros?

Kak ouenuts s pextuBHOCTS Monenu ynpasineHus U-podorom?

[MpuBeauTe mpumep peanbHoro npoekra MM-pobora (manpumep, Boston Dynamics, Tesla
Bot) u onummTe HCHONB3yeMble TEXHOIOTHH.

Kakue TeHneHIiy u HanpaBieHus pa3BuTus M-poO0TOTEXHIUKH BBl MOXKETE BBIZICITUTH HA
Onkaiime roapl?

Ilepeuens Komnemenyuil (vacmu KomMnemeHuuu), RPOBEPAEMbIX OUCHOUHBIM cpedcmeom 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.

11.

12.

13.

Hpatcmuuecxue 3a0anus K 3auemy

[TpoMnThl 111 aBTOKOMMEHTHUPOBaHUSA Koja: Hamuimmre mpommT, KOTOPHIM MOTydaeT
¢yukuuto Ha Python u Bo3Bpammaer € moApOOHBIH MOCTPOYHBIA KOMMEHTApHi.
[TporecTupyiite MUHUMYM 3 (GYHKIMU PA3HOU CIOKHOCTH.

CpaBuenue >3 dekxtoB madbaoHoB reHepanuu: CpaBHuTe KauecTBO oTBeTOB LLM Ha onun
U TOT e Bompoc B zero-shot, few-shot u chain-of-thought Bapuanrax. OueHuTe TOYHOCTS,
MOJTHOTY U UHTEPIIPETHPYEMOCTD.

Konctpykrop pestome: CoznaiiTe IpOMIIT, KOTOPbIH (OpMHUpPYyET ONUCcCaHne ClIOCOOHOCTEH
NU-pobora B popmare pestome (SKills, experience, capabilities) s Tpéx Tunos poboTos
(ToMalIHW#, MPOMBIIIJICHHBIN, METUIIUHCKUH ).

Hapuranmms u npunstue pewenudt B MM-pobote: Peanmusyiite npocryio MoOjeb
TUTAHUPOBAHUS MapIIpyTa poboTa B TaOMPUHTE C UCIIONIb30BaHUEM anroputma A* wiu Q-
learning.

PacnoznaBanue o0bekToB ¢ momompio CNN:  OOyunte wiaMm mpoTecTUpynTe
npenoOydernnytro CNN-mozens st kinaccuduranuu  w300pakeHUH ¢ poboTamu,
HpoaHaIu3upyiTe OMKOKK U mocTpoiite confusion matrix.

Wnterpamus LLM B ynpaBnenune poOGotom: Coszmaiite mpomnt, nospossiomuid LLM
BBIMOJIHATH KOMAaHJbl pPOOOTa Ha €CTECTBEHHOM s3bIKe (Hampumep, BIEped, Hazal,
MOBEPHUCH, BO3bMU OOBEKT).

OO6pabGoTka peun ans yhpaBieHUss pobOorom: Peamusyiite cueHapuil ToJ0COBOTO
yIpaBiIeHUs] pOOOTOM, UCIIOJIb3Ys PACIIO3HABAHUE PEUU U T€HEPaIMI0 OTBETHOW PEIlIMKU
pobora.

TectupoBanue u onenka noseaeHuss UN-podota: CmonenupyiiTe HECKOJIBKO CIIEHApUEB
B3aUMOJIEMCTBUSL poOOTa C IMOJIB30BATENIEM M OLIEHUTE TOYHOCTh, CKOPOCTh PEaKUUu U
YCTOMYMBOCTD K OIIMOKaM.

OnTtumuzanusi TpaeKTOPUM JBHXKEHUs poOora: PaszpaboraiiTe airopuT™M ONTUMH3ALMUU
MapmpyTa podoTa ¢ yuéToM TUHAMHUYECKHA MEHSIOIINXCS MPENsTCTBHM.

MogennpoBaHue MyJIbTHAr€HTHOTO B3auMoaeicTBus: Co3aiiTe CLieHapHid, I71€ HECKOIBKO
POOOTOB KOOPAMHHUPYIOT CBOM JIEUCTBUS U1 COBMECTHOTO BBIMOJIHEHUS 3a/1a4U.
[Tpumenenue nudposoro aABoitHNKa podoTa: Co3naiiTe CUMYIAIIIO HU(POBOTO IBOMHUKA
poOoTa Juisl TECTUPOBAHUS PA3IMYHBIX CTpaTeruil ympasieHus: 6e3 pucka MOBPEeKICHUS
pEaJIbHOTO YCTPOMCTBA.

['enepanus uHcTpykuuit st po6ora ¢ LLM: CocTaBbre nmpoMmnT, KOTOPBI TeHEpUPYET
MOLIaroBble MHCTPYKIMM JUIS BBIMOJIHEHUS 3a/1a4uu poOOTOM (Harmpumep, cOop mpeiMeToB
Ha CKJIaJe).

AHanu3 J0roB M yiaydileHue mnoBefaeHHuss poborta: Cobepute joru paboTel poboTa B
CUMYISILINM, BBIABUTE OMIMOKM B TOBEACHUM M NPEIIOKUTE YIy4lIeHHs 4Yepes
KOPPEKTUPOBKY aJITOPUTMOB MJIH POMIITOB.

18



Ilepeuenv komnemenyuii (vacmu KomMnemeHyuu), NPosepPAEMbIX OUeHOYHbIM 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

4.2 MeTtoauyeckne MaTepuaJbl, Onpeaeasoniue Npoueaypbl OUeHUBAHUS 3HAHUIA,
YMeHHH, HABbIKOB MW (WJIH) ONbITA [JAeSATEJbHOCTH, XaPAKTEPHU3YIOIIMX 3TAMbI
(opMupoBaHus KOMIIETEHUM I

Mertoanyeckue peKOMEHAAUMH, ONpee/Aone NPoueAyphbl OLlCHUBAHUS HA 3a4yeTe:

[Ipouenypa npoMexyTouHOM arTecTaly MPOXOAUT B COOTBETCTBUM ¢ [lonokeHuem o
TEKYIIEM KOHTPOJIE U MPOMEXyTouHOM arTrectanuu ooydaronuxcss GI'BOY BO «KyOoI'V».

HtoroBoii ¢opmoii KOHTPOIs CPOPMUPOBAHHOCTH KOMIIETCHIMH Yy OOYYaIOLIUXCS IO
TUCIUILINHE sABJsieTcs 3a4eT. CTyaeHThl 00sI3aHbl CJIaTh 3a4€T B COOTBETCTBHUH C PACIIUCAHUEM U
y4€OHBIM IIJIAHOM.

®OC npomMexyToOuHOM aTTeCTalMd COCTOMT M3 BONPOCOB K 3a4€Ty U PE3YJbTaroB
TEKYILEro KOHTPOJIS.

3a4er Mo NUCHUIUIMHE MpecleAyeT 1elb OLCHUTh padoTy CTyAeHTa 3a KypcC, MOITyYeHHE
TEOPETUYECKUX 3HAHWH, WX IMPOYHOCTh, PA3BUTHE TBOPYECKOTO MBIIIJICHHUS, TMPHOOPETEHHE
HABBIKOB CaMOCTOSITENIbHOM paboThl, YMEHHE MNPUMEHSTHh IMOJYYE€HHBbIE 3HAHUS JUIS PEIICHUs
IPAKTUYECKUX 3aj1ay.

dopma IpoBeICHUS 3a4eTa: YCTHO.

Pesynprar ciaun 3auera 3aHOCUTHCS MPENOJABATEIEM B 3a4ETHYIO BEJOMOCTh U 3a4ETHYIO
KHIDKKY.

OneHuBaHuE YpOBHS OCBOEHHUS JUCLUILUIMHBI OCHOBBIBAETCS Ha KAYECTBE BBIIOJHEHUS
CTY[IEHTOM 3aJJaHUi TEKYIIEro KOHTPOJIS U OTBETOB HAa BOIIPOCHI 3a4€Ta.

Kpurepuu onenkmn:

1. OuyeHka omeemoe Ha 80rpocsI K 3a4emy (50% umozoeol oyeHKU)

3auer
[TonHbIe, pa3BEepHYTHIE OTBETHI C JEMOHCTpALMEN IITyOOKOT0 MOHUMAaHUS TEMBI.
OTBeTHI coZiepKaT OCHOBHBIC UEH, HO 0€3 YIITyOJIeHHOTO aHau3a.
Hcnonp3oBanue npumMepoB, Gopmyil, KOPPEKTHBIX TEPMUHOB.
Bo3MoxHBI HEOOMBIIIHME OMMOKY B ACTANSAX WK (OPMYITUPOBKAX.
YMeHue aHanM3upoBaTh U CPaBHUBATH METO/IBI.
% BeimonHenus: 60—100% (momyckaroTcst He3HAYUTENbHbIE HETOYHOCTH ).
He3zauer
OTtcyTcTBHE TOHUMAHUS KITFOUEBBIX KOHIIETIITHH.
['pyObie omnOKH UM HECTIOCOOHOCTh OTBETUTH HA OOJIBIIYIO YaCTh BOIIPOCOB.
% BemonHeHus: <60%.

2. OueHka 8bIrnofHeHUs Npakmu4Yeckux Keticog u nabopamopHbix pabom (560% umozosol
OUEHKU)

3auer
[TostHOE BBITIOJIHEHHME BCEX ATANOB Kelica ¢ MHHOBAITMOHHBIMH PEIIEHUSIMH.
JlocTmxenue 1eneBbix MeTpuk (Harpumep, F1 > 0.9).
Yerkas TOKyMEHTAIUs KO/Ia U aHAJIU3 Pe3yibTaToB.
% Boemonaenus: 60—-100%.
WJIn
BrlnonHeHbl OCHOBHBIE 337]a4u, HO 0€3 IONOJHUTENbHON ONTUMH3AIUH.
HesnaunreapHbIC OTKIIOHEHHUS OT IEJIeBbIX MeTpuK (Harmpumep, F1 = 0.85).
WK
Pemmensr 6a30BbIe 3a/1a4H, HO ¢ KPUTHYECKUMH OITHOKAMH.
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Huzkoe kauecTBO KoJla MJIM OTCYTCTBHE aHAJIH3a.
He3auer

HeBrImonnenne KIHOUYEBLIX ITAOB.

Ko Hepaboumii Wik OTCYTCTBYET.

% BeImonuenus: <60%.

Memoouueckue  pexomenoauuu, onpeoenawwiue  npoueoypvl  OUCHUBAHUA
Jaabdopamopuuix pabom:

[Tpouenypa ouieHuBaHUS JTa0OPATOPHBIX PAOOT MPOXOIUT B COOTBETCTBHUHU ¢ [lonoxennem
0 TEKyIIeM KOHTPOJIE U MpOoMeXyTouHo arrectanuu odydatomuxcst PI'BOY BO «KyOoI'Y».

[To xaxnoit maGoparopHoit pabore odopmisiercs orueT. OTUETHI CHAIOTCS HAa MPOBEPKY
PYKOBOAMTEIIO B TEUEHHME Kypca IO MEpPE HMX BBIIIOJHEHHUS, M 3alIMILAIOTCA CTYIAEHTaMU B
YCTaHOBJICHHOM IOPSIKE.

[Tpu 3ammTe oT4eTa CTYACHTY MOTYT OBITh 33/1aHBI BOIIPOCHI M IOTIOJTHUTEIHHBIE 3a/1aHUS
Mo CyTH J1a0opaTopHON paboThl, B TOM 4YHCJE U3 CIHCKAa KOHTPOJIBHBIX BOMPOCOB K JaHHOMN
naboparopHoii padore. [Ipy HEYTOBIETBOPUTEIHHON OIEHKE 3HAHUN CTYACHTA TI0 TEME JIaHHOTO
OTYeTa, CTYIEHT BO3BPAIIAECTCS K IOBTOPHOMY M3YYEHHUIO COOTBETCTBYIOIINX MAaTEPUAIIOB, ITOCIE
YEero JOIMYCKaeTcs K MOBTOPHOW 3ammuTe. HeynoBIETBOPUTEIBLHO BBIMOJHEHHBINM OTYET TaKkKe
BO3BpalllaeTcs Ha 10pabOTKY.

OTuer HOIKEH Conmep)KaTh 3arojoBOK, TeMy JjaboparopHOW paboThHI, IIeNb, 3aJaHue,
WHAUBUAYAIbHYIO TEMY, OMHCAHHUE XOJa BBIMOJHEHUS pPabOThl, HEOOXOAHWMBIE TMPHUKIAIHBIC
Marepuaybl (CXE€Mbl, MAKeTbl JOKYMEHTOB M T.II.), B COOTBETCTBUM C TpeOOBaHUSAMHU K
COJIEpKaHUIO, ¥ BBIBOJIBI 110 padoTe.

OneHouHblE CPECTBA AJI UHBAJIUAOB U JIUL C OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMU 3/I0POBbSI
BBIOUPAIOTCS C YYETOM UX MHIMBUIYaJIbHBIX MCUXO()U3UUECKHX OCOOCHHOCTEH.

— IIpY HE0OXOIMMOCTH MHBAJIUJIAM U JIULIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbS
IIPEOCTABIIAETCS AOMOIHUTENBHOE BPEMsI IS IIOATOTOBKU OTBETA Ha 3a4ETE;

— MpU TPOBEACHUN IPOLENYPbl OLEHUBAHUS PE3yJAbTaTOB 0OyUYEHUsT MHBAIMUJIOB U JIHUI] C
OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBBSI MPEAYyCMATPUBAETCS UCIOJIb30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOIMMBIX UM B CBSI3U C MX MHAMBHUIYAJIbHBIMH OCOOEHHOCTSIMU;

— IIpU HEOOXOAMMOCTH JAJIs1 00YYAIOLIUXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbS
U MHBAIUAOB TNpOIENypa OLEHUBAHUS pe3yJabTaToB OOYYEHHS M0 JUCIHUILUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oleHuBaHUSI Pe3yNbTAaTOB OOyYEHUS WHBAIUAOB U JIUI[ C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMH 3I0POBbS 110 AMCHUILINHE MpeAycMaTpuBaeT MpeaocTaBieHue nHbopMali B
dbopmMax, aIanTUPOBAHHBIX K OTPAHUYECHUSIM MX 3I0POBbS M BOCHIPUITHS HH(OPMALINH:

JInst i1l ¢ HapyleHUsIMU 3PEHUS:

— B IIeYaTHOHN (popMe YBEIMUEHHBIM HIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUsIMH CITyXa:

— B Ie4aTHoi (opme,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

JInst v1l ¢ HapyIIEeHUsIMA OMTOPHO-JBUTATENILHOTO arnmnapara:

— B TIe4aTHOM opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBIN MepeueHb MOXET ObITh KOHKPETHU3WPOBAaH B 3aBUCHMOCTH OT KOHTHHIE€HTA
o0yJaromnmxcsl.

I[lnaH-IpoCHeKT MeTOAMYECKUX YKA3AHUI 110 OPraHU3aluM J1a00paToOpPHBIX padoT no
aucuuminne " UHKkeHepUsi MHTE/UIEKTYaJbHbIX areHToB"'
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1. O01ue cBeaeHNd

O6pa3oBarenbHas nporpamMma:; VICKyCCTBEHHBIN UHTEIIEKT U aHAJTMTUKA JTAHHBIX
Hucturnnuna: "MHxeHepuss MHTEIJICKTyallbHBIX areHToB"

Bun ob6ecniedenus: [IpoBenenune naboparopHbIX padoT

VYcoBuUs IPUMEHEHUS:

— Kypc paccuntan Ha cTyneHTOB 4-T0 roga 00y4eHusl.
— Hanunune mocryna x BeraucnutensHsiM pecypcam (GPU/CPU).
— MHcnonbs3oBaHHUE OTKPBITHIX J1aTACETOB M OMOIMOTEK, TOCTyM K bSM.

2. llean, 3a1a4m U 0:KM1aeMble Pe3yJbTaThl
Henu:

— 3aKkperuicHHe TEOPETUICCKUX 3HAHMI B 001aCTH UCKYCCTBEHHOTO HHTEJUICKTA U
POOOTOTEXHUKH HA TIPAKTHKE.
— Pa3BuTHe HaBBIKOB MMPOEKTUPOBAHUS U Pa3pabOTKH UHTEIUIEKTya IbHBIX areéHTOB U
CUCTEM YIpaBlIeHUs poOOTaMH ¢ IpUMEHeHHeM coBpeMeHHbIX N/ -TexHomorui.
— ®opmHpOBaHNE KOMIIETEHIIMNA PaOOTHI C TEHEPATUBHBIMU MOJIEIISIMU U TIPOMIIT-
3arnpocam JUisl co3aHus v agantauuu nosenenus MHM-poboTos.
3anauu:

— OOecne4yuThb CTYACHTOB CTPYKTYPUPOBAHHBIMU JIAOOPATOPHBIMU U MPAKTHUECKUMHU
pabotamu 1o paszpabotke u unterpaunu MM-monyneit B poGOTOTEXHUYECKUE CUCTEMBI.

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

— Opranu3zoBarb KOHTPOJIb, IPOBEPKY U OOPATHYIO CBSA3b MO BBINOJIHEHHBIM MPAKTHUECKUM
3a1aHUSM.

— CopnelicTBOBAaTh Pa3BUTHIO CAMOCTOSTEIBHOCTH U HCCIIE0BATENBCKUX HaBBIKOB ITPH
npoekTrupoBanun MN-podotoB u B3aumoseiicteuu ¢ bAM.

OxunaeMble pe3ysabTaThl:

— VYMeHHe NpUMEHSATh U pa3padaTbiBaTh HHTEIUIEKTYAIbHBIX ar€HTOB U MOAYIU
MCKYCCTBEHHOI'O MHTEJUIEKTA JUIsl pOOOTOTEXHUUECKUX CUCTEM.

— Hagbiku ucnonb3oBaHus 6a30BBIX TEXHUK MpoeKTHpoBaHus M-areHToB: m1adioHbl
MOBEJICHUS, LETIOUKU PacCyKAeHUM, System prompts.

— OnbIT uHTErpanuy reiepatuBHbIx Mozaeneit u LLM B ympasnenue pobotamu u
B3aMMO/IECTBHE C YETOBEKOM.

— CnocoOHOCTh MPOEKTHUPOBATH, TECTUPOBATH U AHAIM3UPOBATH IPPEKTUBHOCTD
cobctBeHHbIX MM -perennii B 061acTu pOOOTOTEXHUKH.

3. Ilopsiok peaausanuu
3.1. 3agaua Nel: ITonrotoBka 1a60paTopHbIX pabOT
1) Onpenenenne Tem:

- BBG}ICHI/IG B FeHepaTI/IBHBIfI HCKyCCTBeHHBIﬁ AHTEIEKT U OOJIBIINE I3bIKOBLIE MOJCIIN
(LLM).

—  ApXUTEKTYpPbI U IPUHIUIIBI paOOTHI T€HEPATUBHBIX MOJIEIIEH.

— OcHOBBI TPOMNT-UHKUHUPUHTA U B3auMozaeiicTtus ¢ .
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[[Ta6GoHBI ¥ CTpATETUH TIOCTPOCHHUS IPOMITTOB JIJISI PEIICHUS] MHKECHEPHBIX 3a71a4.
Co3znanue naimiaiiHoB B3aumosercTeus MU ¢ poO0TOTEXHUYECKMMU CUCTEMaMHU.
Nurterpanus LLM u renepatuBHBIX MoJie/IeH B ypaBiieHHE poOOTaMHu.

OTtnanka, TECTUPOBAHWE U METPUKH KauyeCTBAa MHTEJUICKTYaJbHbBIX areHTOB.
MynbTUMORQIBHBIC TPOMITTHI M B3aumojeiicTBue M ¢ ceHcopHBIMU TAaHHBIMHU.
Dtrueckue acnekTsl npuMeHeHus: U B poO0TOTEXHUKE 1 3allliTa OT reHEePaTHBHBIX
PHUCKOB.

Kypcosas pabora u e€ 3amura.

2) Pa3paboTka 3a1anmii:

[ToaroToBKa MOMIAroBBIX MHCTPYKIUH 110 BHIIOTHEHHUIO JIAOOPATOPHBIX PA0OT.
IIpuBeneHue npuMepoOB KOJla U IMIPAKTUYECKUX KEHCOB.
DopMyIIMpOBaHUE KOHTPOJIBHBIX BOIIPOCOB U aHAJIMTHUYECKUX 3a]ad.

Paspabomxa 3a0anuti ons nabopamoproti pabomuol «<IIpuryunsvt npoOMIM-uUHICUHUPUHSA:
BNUSAHUE NAPAMEMPOB 2eHEPAYUU U CIPYKIYPbL NPOMIMA HA PE3YIbMAam».

Hasanmue: [IpyuHIMIIBI IPOMIT-UHXXUHUPUHTA: BIUSHUE [TAPAMETPOB I€HEPaLuu U CTPYKTYPbI
IpOMIITa Ha pe3yibTart. Llens: HayduThes MPOeKTUPOBATh A (EKTUBHBIE IIPOMIITH M TOHUMATh

BIIMSTHUE MTapaMETPOB T'eHEpalMK Ha pe3yibTaThl padoTsl LLM npu penieHnn HHKeHEPHbBIX

3a1ad.
3amaun:
1. CpaBHUTH reHEepaIIo OTBETOB MPU UCIOJIB30BAHUU PA3INYHBIX CTPYKTYP MPOMIITOB
(Bompoc, MHCTPYKIIUS, POJIEBAsI MOJETID).
2. H3meHuTh nmapameTpsl reHepaiuu (temperature, top_p, max_tokens) u
MIPOAHATM3UPOBATH TIOBEICHUE MOJICITH.
3. Caenatp BBIBOJBI O MPUHIIUIIAX TOYHOTO YIPaBIECHUS TeHEpaliel U agantainuu

npomnToB 1o 3agaun M-pobora.

Osxupaemble pe3yJbTaThl:

YMmenne GopMUpoBaTh MPOMITHI PA3TUYHBIX TUIIOB U CTPYKTYP.
[TonnManue BIUSHUS MTapaMeTPOB TEHEPAIlMU Ha Pe3yIbTaT paboThl MOICIIH.
Hagpik ananuza u onTUMU3auy MPOMIITOB MO KOHKpETHbIE 3aaaun NI.

HNHcTpyMeHTHI 1 OM0IMOTEKH:

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

Hcxoanbie JaHHDBIE:

OO0bsicHM TPUHIUT PabOTHI YIBTPA3BYKOBOTO AaTYHKA B poOOTE».
«CocTaBb aJITOPUTM 00X0/1a MPENATCTBUH JUIs1 MOOMIIBHOTO pPOOOTa».
«Hanunmm uHeTpykumio no B3aumoznenctauto M-arenra ¢ noiabs3oBareiaem».

Xox paboTsrI:

ook owdE

[ToaroTOBUTH CIMCOK TEM (HE MEHee TPEX)

Jnst KaXKA0M TEMbI COCTaBUTh TPH THUIIA TPOMIITA:

BOIIPOCUTEIIbHBII;

WHCTPYKLMOHHBI;

¢ posieBoi Mojenbto (Harpumep: «Tbl mpenogaBatenby, « Tbl HHKEHEPY).
[TpoBecTH reHepaIuio OTBETOB IIPH Pa3HBIX Mapamerpax (temperature = 0.2 /0.7 / 1.0,
top_p=0.8/1.0).
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7. CoxpaHMTh pe3yJbTaThl B TA0NIUILY, 3aUKCUPOBAB Pa3IMYMs B COEPKAHUU U CTUJIC
OTBETOB.
8. IIpoananm3upoBaTh, Kak U3BMEHEHHS TAPAaMETPOB BIUSAIOT Ha TOYHOCTb, CTPYKTYPY U
KPEaTUBHOCTb PE3yJIbTaTa.
9. TloaroToBUTH BBIBOJBI B aHAIUTHYECKOH (hopme.
AHaJan3 pe3yJbTaTOB:
- IlIpu remnepatype 0.2 Moaens 1a€t GopMaNbHbIA U CTPYKTYPUPOBAHHBII OTBET.
— Ilpu temnepatype 1.0 — oTBETHI cTaHOBATCS 00Jiee KpeaTUBHBIMM, HO MEHEE
TOYHBIMH.
- Hcnonp3zoBaHue poneBoil MoieNH («Thl HHXKEHEP», «ThI IIPETO1aBaTEIIby) AeIaeT
OTBETHI 00JI€€ TIOHATHBIMU M KOHTEKCTHBIMU.
TpeOoBaHusl K 0OTYETY:
— Tabnuna ¢ napameTpamMu reHepaluy U MOJTyYSeHHBIMH PE3yIbTaTaMH.
- Ilpumeps! npoMnToB (He MeHee 3 TeM X 3 CTPYKTYpBbI).
- AHanuTuyeckas 4acTh C BBIBOJAMH I10 BIHUSHUIO 1APAMETPOB.
—  CKpHMHILIOTHI Pe3yJIbTaTOB MK (PParMEeHThI KOAA.
Kpurepun oneHkn (3a4TeHO/HE3a4TEHO):
3a4yTeHO: BCE THUIIbI IPOMIITOB PEAIM30BaHbl, IPOBEIEHO MUHUMYM 6 reHepaluii, Tabauna
o opMIIEHa KOPPEKTHO, BHIBO/IBI OCMBICIIEHHBI U aHAJIUTUYECKU OOOCHOBAHBI.
HeszaureHo: oTCyTCTBYIOT 2+ BapHaHTa POMIITA, HET aHAIN3a, HEIOIHbIH OTYET.

®opMupyemMble KOMIIETEHIIUM:

- LLM-4 Crnioco0OeH npuMEHATh U pa3padaTbiBaTh FeHEPATUBHbBIE MOETHU U
6onbime s3b1koBbIe Moaenu (BSAM). 3HaeT apXUTEKTYpbl U MEXaHU3MbI paObOThI
Mojenel. YMeeT moioupaTh U HacTpauBaTh MOJENN MO 3aa4y. AHAJIM3UPYET KaueCTBO
Y IPUMEHUMOCTb I€HEPALIUH.

- LLM-5(II) Opranusyer B3auMOAENUCTBHE C T€HEPATUBHBIMU MOJIEISIMU Yepe3
NPOEKTHUPOBAHUE U MPUMEHEHNE MPOMIITOB. 3HAET TUIIBI M 11a0JIOHBI IIPOMIITOB.

YMmeeT coznaBarh 3¢ (HEeKTUBHBIE TPOMITHI U AHAJTM3UPOBATh pe3yasrarel. [Ipumenser
METOABI ONITUMHU3ALMNA B3aUMOAECUCTBHS C MOJEIISIMH.

- BIld-1 Cnoco6en BoImonHATE MpodeccHoHaNbHbIe GYHKIIUN B 00JaCTH CTPOUTEILCTBA U
ropozackoro xo3siicrsa. [Tpumenser MM-uHCTpyMEHTSHI 1S aHAIM3a, MOAECINPOBAHUS U
ONTUMM3ALMH TTpolieccoB. Vcnonb3yeT renepaTuBHbIE MOJIEIH JUIsl IPOEKTHBIX PELIeHUM
Y BU3yaJIU3aLuil.

- E1 CnocoGeH BbINONHATH NpodeccuoHanbHble GYHKINU B chepe SIKOHOMUKH, (PUHAHCOB
u ynpasnenus. [Ipumenser U u LLM 1t ananu3a qaHHBIX, aBTOMATH3AIMH U
nozasepkku perennit. OuenuBaet 3pdexruBHocts UN-cuctem B Gu3Hec-mporeccax.

- FC-2 (b) Ciocoben mpoBOIUTE MCCIIEIOBAaHUS B 001aCTH TeHEPATUBHBIX U
dyHmameHTanbHbIX Mozeneil. M3ydaer u cpaBauBaet apxutekrypsl LLM u Diffusion.
AHanu3upyeT OrpaHUYEHUs U MEPCIIEKTUBBI X TPUMEHEHUS.

- FC-3 Cnocoben npoBoauTh HCCIE0BaHUS B 00IaCTH areHTHBIX U MYJIBTHAar€HTHBIX
cucteMm. [Ipoexktupyer 1 00ydaeT UHTEIJIEKTYalbHbIX areHTOB. AHAJIU3UPYET
3 PEeKTUBHOCTH B3aMMO/ICHCTBHS ar€HTOB.

5. IlepeyeHb OCHOBHOW M [IONOJHUTEJBHON Yy4YeOHOW JMTepaTyphl,

He00X0AMMOM /IJIsl 0CBOEHMS TUCIUILINHBI (MO1YJIs1)
5.1 OcHoBHas aUTEparypa:

1. UYepnbimes, C. A. OcHOBBI nporpaMMupoBanus Ha Python : ydeGHOe mocoOue st
By30B / C. A. UepnsimeB. — Mocksa : M3narenscTBo Opaiit, 2022. — 286 ¢. —
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(Beicmiee oOpazoBanue). — ISBN 978-5-534-14350-8. — TekcT : 3neKTpOHHBIN //
OopasoBarenpHas miardopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/496893.
(mara obpamenusi: 19.07.2025).

[TnaronoB, A. B. MamunHoe oOydeHue : yueOHoe mocobue mis By3oB / A. B.
IInaronoB. — MockBa : WzparensctBo IOpaiit, 2022. — 85 c. — (Bricuee
obpazoBanme). — ISBN 978-5-534-15561-7. — Tekct : OdIEKTpOHHBIN //
OopasoBarenbHas miardopma HOpaiir [caiit]. — URL.: https://urait.ru/bcode/508804
(mara obpamenus: 19.07.2025).

PabueBckmii, A. H. CuHTeTH4ecKue JaHHbIC ¥ Pa3BUTHE HEHPOCETEBBIX TEXHOJIOTHUH :
yaeOHoe nmocoobwue mist By30B / A. H. PabueBckuii. — Mocksa : M3marenscTBo FOpaidT,
2024. — 187 c¢. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-17716-9. — Texkcr :
MeKTpoHHbIH //  OOpazoBarenvHas 1uiarpopma FOpait [caiit]. — URL:
https://urait.ru/bcode/545036 (mxara ooparmenus: 19.07.2025).

Emucees A. U., Munun 1O. B. Pa3paborka mporpammubix uHTepdericoB BeO-
NPUIIOKEHUH ¢ ucronb3oBanneM (peiimBopka FastAPI : yuebnoe mocobue. TamO0B:
TI'TY, 2024. 81 c. https://e.lanbook.com/book/472310 (nara obpamenus: 19.07.2025).
JlumanoBa H. WM. Pa3paboTka WHTEIEKTyaJbHBIX 4ar-O0TOB : y4eOHOe mocolue.
Camapa: III'YTH, 2024. https://e.lanbook.com/book/463568 (mara obpartieHus:
19.07.2025).

5.2 JlonosiHuTEIbHAS JIUTEpaTypa:

1.

N

S

© o~

11.

12.

13.

@. JIxeiimc, T. Maiik [Ipomt-umxunupunr mast GenAl. TlarTepHbl HageKHBIX
3aIpOCOB IS Ka4eCTBEHHBIX pe3ynsraToB, Sprint Book, 2025, 432 c.

A.A. Koctun [Ipomnr-urmxunupur. S3eik Oynymero. 2025. Ridero, 594 c.
B.A.Ilerpos, A.H. Tuxonos. ckyccTBEHHBIN HHTEIUIEKT U 00pab0TKa €CTECTBEHHOIO
SI3BIKA.

3narononbekuit JI. M. OcHOBBI mporpamMMmupoBaHusi Ha si3eike Python. 2-e wusn.
Mocksa: JIMK Ilpecc, 2018.

A.A. Ky3nenoB. MammmnaHoe o0y4ueHue Uit 00paboTKH €CTECTBEHHOTO S3bIKA.
PyxoBozactBo Google o mpomnT-urkuHUPHHTY. YacTh 1: OCHOBBI U 0a30BbIC TEXHUKH
https://habr.com/ru/articles/901426/

JlokymeHTarus obnagnbix cepsrcos 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 prcKax CHHKCHUS
0a30BbIX HABBIKOB MPH Ype3MEpHOii omope Ha NN).
Wharton Knowledge “Without Guardrails, Generative Al Can Harm Education”
(2024) https://knowledge.wharton.upenn.edu/article/without-guardrails-generative-ai-
can-harm-
education/#:~:text=practice%20session%2C%20yet%20scored%20about,exam%20as
%20the%?20control%20group Crarbsi— 3xcriepumeHT o Biausaun GPT Ha oOyueHue:
3aBucUMOCTb OT MU cHmkaeT mrybokoe yCBOCHHE MaTepHuaa.
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.
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14. Polykovskiy, Daniil, et al. "Molecular sets (MOSES): a benchmarking platform for
molecular generation models.” Frontiers in pharmacology 11 (2020): 565644.

15. 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.

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

17. Huxonenxko, Cepreii, Kagypun, Aptyp u Apxanrenbckas Exkarepuna. [myGokoe
obyuenwue. " M3narenbckuii mom"" I[Mutep™"", 2017.

18. https://openreview.net/forum?id=FMMF1a9ifL

19. https://openreview.net/forum?id=EIUrNM9U8c#discussion

20. https://openreview.net/forum?id=JoO6mtCLHD

21. https://aclanthology.org/2024.findings-emnlp.760/

22. https://aclanthology.org/2020.coling-main.588/

23. https://link.springer.com/chapter/10.1007/978-3-030-72113-8 30

24. https://link.springer.com/chapter/10.1007/978-3-031-42448-9 10

25. https://aclanthology.org/2024.findings-naacl.288/

26. 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

27. 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

28. 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. Illepuonnueckue u3IaHus:
1. ba3sl manabix komnanuu «Mct Brero» http://dlib.eastview.com
2. Dnexrponnas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UntepHeT-pecypchl, B TOM YHCJIe COBPeMEHHbIe MPOo(ecCHoHAIbHbIE Da3bl
JAHHBIX U HHGOPMAIIHOHHBIE CTIPABOYHbIE CHCTEMBI
InexmpornHno-oubnuomeunvie cucmemul (Ob6C):
1. BBC «HOPAMT» https://urait.ru/
2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. BBC «BOOK.ru» https://www.book.ru
4, 9BC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com
IIpogheccuonanvruvie bazvi danmvix
1.  Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. XKypnans u3narennscta Wiley https://onlinelibrary.wiley.com/
4,
5.

Hayunas snexkrponnast 6ubnuoreka (HOb) http://www.elibrary.ru/
ITonHOTEKCTOBBIE apXUBbI BEAYIIUX 3allaJHbIX HAyYHBIX XKypHaIoB Ha Poccuiickon
mardopme HaydHbIX xypHagoB HOMKOH http://archive.neicon.ru
6. HaumonanmpHast »nekTpoHHas  OuOnIMOTEKa  (JOCTYNm K DIEKTpOHHOM — OuOimoreke
nucceptaruii Poccutickoit rocynapctsennon 6uonmuorexu (PI'B) https://rusneb.ru/
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7.  Ilpesunentckas 6ubmmoreka uM. b.H. Enpriuna https://www.prlib.ru/

8.  baza mannsix 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. Yuuepcuretckas nnpopmannonnas cucrema POCCHUS http://uisrussia.msu.ru

Becniammuvie obpazosamenvhvie pecypcol
1. Jupyter Notebook — mHTEpaKTHBHBIE BEIYHCICHHS
2. Visual Studio Code — pemakrop xoaa ¢ nmoaaepkkoi Python
3. Google Scholar/arXiv — gocTyn k Hay4HBIM TyOIHKAIIUSIM

Pecypcwi c60600H020 docmyna

1. TIpomnr u ITpomnt nmxuaupuHr https://courses.sberuniversity.ru/generative_art/img/13

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

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

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

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

6. AmepukaHcCKas MaTeHTHas 0a3a JaHHbIX http://www.uspto.gov/patft/

7. MuHHCTEpCTBO HayKu U BhIcIero oopazoBanus Poccuiickoit ®denepanuun
https://www.minobrnauki.gov.ru/;

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

9. HMudpopmannonnas cucrema "EnnHoe 0kHO AOCTyIa K 00pa3oBaTesibHBIM pecypcam”
http://window.edu.ru/;

10. Enunas xoyutekuus (poBbIXx 00pa3oBareibHbIX pecypcos http://school-collection.edu.ru/ .

11. TIpoekr ['ocygapcTBeHHOrO HHCTUTYTA pycckoro si3bika uMeHu A.C. Ilymkuna "OOpa3oBanue
Ha pycckoM" https://pushkininstitute.ru/;

12. CnpaBouyHo-uH(popMamoHHbIi nopran "Pycckuit s3b1k" http://gramota.ru/;

13. Cnyx06a TemMaTH4eCKHX TOJKOBBIX ciioBapeil http://www.glossary.ru/;

14. Cnoapu u sHIIMKIONEANH hitp://dic.academic.ru/;

15. OOpazoBarenbHbIi mopran "Yyeba" http://www.ucheba.com/;

16. 3axonomnpoekT "O6 o6pazoBanuu B Poccuiickoit @enepanun". Bonpocs! u oTBeTHI hitp://xn--
273--84d1f.xn--plai/voprosy_i_otvety

Cobcmeennvie anekmpoHnblie 0bpazosamenvHble U ungopmayuontvle pecypcwvl Kyol'y

1.  OnextpoHHbIH Katanor Hayunoi 6ubnuorexku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web

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

3. Cpena MOIyaBHOTO JMHAMHYECKOTo o0ydenws http://moodle.kubsu.ru

4. ba3a y4eOHBIX MJIAHOB, Y4€OHO-METOUUYECKUX KOMILJIEKCOB, MMyOINKaIUil 1 KOH(pEpEeHIN

http://infoneeds.kubsu.ru/
5. bubnuoreka MHPOPMAITMOHHBIX pecypcoB Kadeapbl HHHOPMALIMOHHBIX 00pa30BaTEIbHBIX
TexHosorui http://mschool.kubsu.ru;
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6. DnexTpoHHbIH apxuB nokyMeHTOoB KyOI'VY http://docspace.kubsu.ru/

7. DnekTpoHHbIe 00pa3oBaTebHbIE pecypchl Kapeapbl HHPOPMALMOHHBIX CHCTEM U TEXHOJIOTHIM
B oOpasoBanuu KyOI'Y wu mnHayuno-merogmueckoro xkypnHaia "LHKOJIBHBIE TOIBI"
http://icdau.kubsu.ru/

6. MeTOIll/I‘IeCKI/Ie YKazanuda JUIs oﬁyqalomnxm mo OCBOCHHIO

AUCUUIIMHBI (MOZYJIs1)

I[lo gucuummbe «IIpOMOT-UHXXKUHUPUHT B TPOPECCUOHATBHOU  JAEATEIBHOCTU»
NPEAYCMOTPEHO MPOBEICHUE JICKIIMOHHBIX 3aHSATHI, HA KOTOPBIX NAETCs CHCTEMAaTU3UPOBAHHOE
NPEACTaBICHUE O TeHEPATUBHBIX MOJEISIX UCKycCcTBeHHOTO nHTeekTa (UMW) u ux npumeHeHnu
B TPOQEeCCHOHAILHOW JAEATEIBHOCTH. B XoJe NeKIUil CTYIeHTBl 3HaKOMSATCS C 0a30BBIMHU
koHIenusimMu reneparusioro MW (LLM, diffusion-moznenu), npuHIMIAMHA HX apXUTEKTYPHI
(Transformer, GPT, BERT, T5), merogamu B3auMOAEHUCTBHS C TaKMMH MOJECISIMH Yepes3
TEKCTOBBIC 3arpockl (prompt engineering). Ocoboe BHUMaHUE YAEISICTCS aHAIM3Y CTpATErHid
IpOMIIT-UHKHHUpHUHTa: Zero-shot, few-shot, chain-of-thought prompting, a Tax:ke coBpeMeHHBIM
npakTukaMm co3fnaHus 3¢dekTuBHbIX 3anpocoB K LLM. JleMOHCTpUpYIOTCS NpaKTHYECKHE
PUMEPBI KCIIOJIb30BAHUS TCHEPATUBHBIX MOJIENel B OM3Hece, 00pa30BaHUHU, IPOTPAMMHUPOBAHHH,
KpeaTuBHBIX HMHIyCTpHuax. OOCYKIAIOTCS KIIOYEBBIE PUCKHA TEeHEpAalWU: TaJUTFOIMHAINH,
ATHYECKUE OTPAHMYCHHMS, 3alUTa MEPCOHAIBHBIX JAaHHBIX. [locie KaxmIoi JeKIMH CTyIeHTaM
PEKOMEHyeTCsl  BBIIIOMHHUTH TPHUKIAIHBIE 33JaHUsl — aHaIM3upoBarh OTBeTHl LLM,
IKCIIEPUMEHTUPOBATH C IMapaMETPaMH TeHEPAIMH U Ia0JOHAMH ITPOMIITOB.

JIaGoparopHble 3aHATHS TOCBAUICHBI (POPMUPOBAHHIO MPAKTUIECKUX HABBIKOB PAOOTHI C
renepatuBHbIMU MM-Monenssmu. CTyIeHTBI IMOCIIEAOBATEIIbHO OCBAaWBAIOT METOIbI IPOMIIT-
ukuHupuHTra Ha argopme ChatGPT, a takxke wepe3 APIl-untepdeiicer (OpenAl, Hugging
Face, YandexGPT u ap.). BeIMOnHSIOTCS YIpakKHEHHs 10 HACTPOMKE MapaMeTpOB T'eHepalun
(temperature, top-p, max tokens), cocraBieHHIO II1a0JOHOB IMPOMIITOB JJIsi THIIOBBIX 3aja4
(HanmcaHue muceM, 0ObsICHEHUE KOJ1a, TeHepalus onucanuil). PaccmarpuBatoTcst BeO-TeXHOI0I MU
WHTETpallMi TEeHEPATUBHBIX MOJENel: co3maHue cepBucoB Ha FastAPIl, 3zamyck uHTepdercoB
uyepe3 Gradio wiu Streamlit. B xoze mabopaTopHbIX 3aHATHI CTYICHTBI TAKXKE M3Y4arOT METOJIbI
TECTUPOBAHUS W OTIAAKH TNPOMITOB, MpoBoaiT A/B-TecTUpoBaHHe, OIICHUBAIOT KaueCTBO
reHepaiuu o Merpukam (BLEU, ROUGE). BbInonHsrOTCS MPOEKTHI 10 TeHEpalud TEKCTa,
n300paKeHUH U MYJIBTHMOJAIBHBIX OTBETOB. llocie Kaaoro 3aHSTHS BBINAIOTCS 3aJaHUs JIs
CaMOCTOSITENIbHOM JTOpabOTKM — HAacTpOHKa COOCTBEHHBIX HPOMIITOB, peanu3alus LEenodek
B3anMoelicTeus ¢ MMM, anaian3 OTBETOB MOJEIIH.

CamocrosTenbHass pabora oOy4aroIIUXCs HampaBlieHa Ha YDIyOJIEHHOE H3yueHHe
METOJIOJIOTHYECKUX W MPUKIIAJHBIX aCTIEKTOB MPOMIT-HHXUHUPUHTA. PEKOMEHIyeTCsl peryIsipHO
oOpammarbcs K yuyeOHukam, nokymeHtauud APl u cratbsam mo Teme (BKIodas MyOTMKAIlMU Ha
arXiv, OpenAl Research, Google DeepMind). CtyneHTbl HOMKHBI HAYYUTHCS (HOPMYITHPOBATH
MPUKIAIHBIC 3a7a49M (aBTOMATU3alNs NEPENrCKU, MOAIEPKKa MOIh30BaTeNeH, reHepallns Kojia),
pa3pabareiBaTh TPOMIITHl W TAKWIUIAHBI TEHepaluH, HAcTpawBaTh MapaMEeTpPhl BBHIBOJAA H
OLIEHUBATh PEJIEBAHTHOCTH pe3ynbTaroB. Ocoboe BHUMaHKE yrenseTcs: pa3paboTKe KOMIUIEKCHBIX
pelIeHUiT — OT MPOEKTUPOBAHMS MTPOMIITOB JI0 BHEAPEHUs B Buae Web-unrepdeiica mnmm CLI-
UHCTpYMEHTa. YMeHus B obmactu Python-mporpammupoBanust u 0a3 JaHHBIX aKTUBHO
NPUMEHSIOTCSI IPA 00pabOTKE BXOTHBIX/BBIXOJHBIX JaHHBIX W MOCTPOCHUU ITOJIb30BATEIbCKUX
UHTEpQEicoB.

HtoroBoii popmMoit 0cCBOCHHS Kypca sSBIsIeTCs MPOeKTHas (KypcoBasi) padota. B e€ pamkax
CTYIEHT pa3pabaThiBaeT MOMHOQYHKIHMOHATIBHBIA Al-WHCTPYMEHT, UCTONB3YIOMUN MPOMIITH U
TeHEPaTHUBHBIE MOJEITH. ITO MOXKET OBITh 4aT-00T, TeHEPATOP MAPKETHHTOBBIX TEKCTOB, ACCHCTEHT
MperoiaBaTelis, BU3yanu3arop 3HaHWi u Jp. KypcoBoil MPOEKT OXBAaThIBACT BCE KIIOYEBHIC
AIIEMEHTHI: aHAJM3 TPEAMETHOW O0JIaCTH, MOCTPOCHHE MPOMMTOB, TECTHPOBAHWE M OTIIAJKA,
peanu3anys NaWIIaiiHa B3aUMOJEHCTBMS, aHAJIU3 PUCKOB M OrpaHWYeHUH. Takod MOAXOX
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MO3BOJISIET CTYIEHTY MPOABUTH TBOPUECKYIO WHUILMATUBY U MPOAEMOHCTPUPOBATH YpPOBEHBb
c(hOpMUPOBAHHBIX KOMITETEHIIHUI.

JInst  CTYIEHTOB C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH  3[I0POBbSl  IPEIYyCMOTPEHBI
WHAUBUAYalIbHbIE KOHCYJABTAlMM M aJalTHpOBaHHble Marepuaibl. [IpemomaBarens momoraer
ocBauBarh MHTep(delickl B3aumozaeicTBust ¢ M, oOBsSCHSIET KIIFOYEBBIC TIOHATUS B JOCTYITHOMN
dopme, mpenoCTaBiIseT HHCTPYKLUMU C  allbTepHAaTHBHBIM  QopmarupoBanueMm. [lpu
HEOOXOJMMOCTH HCIONB3YIOTCSI TOJIOCOBBIE HMHTEp(ENChl, YBEIMYCHHBIM MAacIiTad 3KpaHa,
COIMPOBOXK/ICHNE TPHU BBINOJHEHUH 3aqaHuil. MHAUBUIYyanbHBIM 101X0/ 00ecreunBaeT paBHbIC
yCIIOBHA y4acTusi B 00pa30BaTeIbHOM MPOIECCEe U TOCTHIKECHHUS 3aIJITAaHUPOBAHHBIX PE3YIBTATOB
oOy4JeHws.

PaccmoTrpuM npumeps! KEHCOB.

[Tonxon, onpenensronuii ycranopinenue coorBeTcTBus keiicoB UIT u YI'T (5), mo3BosieT
YETKO COOTHOCHUTD 3Tallbl Pa3BUTHS TEXHOJOTUHU C BOBIEUEHHOCTHIO IAPTHEPA U CHUXKATh PUCKU
IIpU [epexoie OT Ja0OPATOPHBIX UCTIBITAHUHN K MPOMBIIIIIEHHOMY BHEAPEHUIO.

YI'TS - IIpoBepka JaHHOTO YpPOBHsS IIPOBOJUTCA B CpeAax HMHUTALMOHHOIO
MOJICIIUPOBAHUS AMYIHUPYIOIIUX YCIOBUS NpUOMIDKEHHBIE K peambHOCTH. Takum o0pazom
peanu3yeTcss OCHOBHAas L€b, MPOJEMOHCTPUPOBATh YPOBEHb T'OTOBHOCTH TEXHOJOTHMH Ha
MOJIEJIbHOM CpeJie MAaKCUMAJIbHO MPHUOIMKEHHOM K PeaibHOCTH, a TAK)KE POBEPUTH COOTBETCTBUE
TEXHOJIOTMU TPeOOBaHUSAM K MPOU3BOIUTEIBHOCTH (IIPOBECTU MPO(UINPOBAHUE HA PEATBHBIX
o0bemMax u yoenuThes B 3(pPeKTUBHOCTH MPOLIEAYPHl MACIITAOMPOBAHHUS).

Keiic 1. VInTennekTyaabHbII MOMOIIHUK JJI HABUTallMKM poOOTa B OMEILEHUH

Omnwucanue: PoOOT JOWKEH CaMOCTOATENBHO IEpeMemarbest Mo  oducy, uzderas
OPENATCTBUM U HAXO/Is KpaTdyalIuii MapIIpyT K 3a/laHHON TOUKE.

enp: Peasi3oBars HABUTALIMOHHBINA MOYIb € nieMeHTamu MU, ucnons3yromuii JaHHbIE
¢ cercopoB (LIDAR, kamepsbl) Uist IOCTPOCHUS MapILIpyTa.

Oskumaemslii pe3ynsrar: [Iporotun podora (wiu cumyisiius B ROS/Gazebo), criocoGHbIi
OpPUEHTHPOBATHCS B IPOCTPAHCTBE M JOCTUTATh 11EJH 0€3 CTOJIKHOBEHUH.

Keiic 2. Pacnio3naBanue u kiaccudukaiyst 00beKTOB JUIsl CEPBUCHOTO poboTa

Onucanue: CepBUCHBII POOOT JIOKEH YMETh pacro3HaBaTh MPEAMETHI (KPYXKKH, KHUTH,
TeseOoHbl) U KIacCU(UIMPOBATH UX JIUIS BHITIOJIHEHUS 3a/1aHUM.

Hens: OOy4unTh MOJETH KOMIIBIOTEPHOTO 3peHus sl uaeHTudukanuu 5—10 KiaccoB
00BEKTOB.

Osxunaemsrii pesynbrar: Hefipocets, nnterpupoBanHas B ROS, cnocoOHast B peaabHOM
BPEMEHH paclo3HaBaTh 00BbEKTHI C TOUHOCTHIO >85%.

Keiic 3. T'onocoBoe ynpasnenue MN-po6orom

Onucanue:

Coznare cucTeMy pacrlo3HaBaHHWsl pPEeYd JUIsl YIPaBICHUS POOOTOM TOJIOCOBBIMHU
KOMaH1aMH («BIIEPEI», «HA3a1», KOCTAHOBUCH).

Llens:

PeanmuzoBare NLP-Momynib, 00padaThiBaroIinii KOMaH bl M MIEPEBOASIINNA UX B JEHCTBUS.

Oxunaemblil pe3ynbTar:

PaGounii mporotun rojgocoBoro uHTepdelica ¢ MUHUMAIBHON 3a/epkKoi peakuuu (<1
CeKyHJIa).

Keiic 4. Cumynsmus M-po6oTa B BUpTYyanbHOU cpene
Onucanue:
[Tepen cOopkoit peaabHOTO MPOTOTHIA BaKHO MPOTECTUPOBATh CUCTEMY YIIPABIICHHUS B
cumymstope (Gazebo, Webots, Isaac Sim).
Lens:
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Pazpaborate u mpotectupoBarh Moaenb HWMH-poOOTa, BBIMOTHSIONMIETO 3alaHHBINA
CLIEHapHil B CUMYJISIIIUH.

Oxuaemsplil pe3ysbTar:

3anuch CUMYJISIIMA U OTYET O CTAOMIIBHOCTH, TOYHOCTH HABUTAIMHM M KOPPEKTHOCTH
CEHCOPHBIX JaHHBIX.

Keiic 5. UnTerpanus MM-areHToB B MyJIbTHAT€HTHYIO CUCTEMY

Onucanue:

Heckonpko poOOTOB HOKHBI KOOPAUHUPOBATH NEUCTBUS (Hapumep, J0CTaBKa rpy30B
B JIOTUCTUYECKOM LICHTPE).

Lens:

Coznarhk MPOTOTUIT MYJIETHATEHTHOTO B3aMMOJCHUCTBUS ¢ OOMEHOM COOOIICHUSMU U
pacrpezeneHueM 3a1ad.

Oxunaemsblil pe3ysbTar:

Mogenb, JEeMOHCTpPHUpYIOIIAs COIVIACOBaHHYI paboTy rpymnmbl  poOOTOB ¢
MUHUMU3ANUEH KOH(MIUKTOB TIPH JIBUKCHUU.

Keiic 6. [lnanoroBas cucrema aJisi B3aMMOACHCTBUS YeIOBeKa U poOoTa

Onucanue:

Pa3paborarb cucremy oOmieHus, rae poOOT OTBEYACT HAa BOIPOCH! MOJIb30BATENS U
BBITNOJIHIET KOMaH/Ibl B Pa3roBOpHOI opme.

Llens:

WnterpupoBarb LLM-Monens nns reHepauuu OTBETOB U CBSI3aTh €€ € MOAYJIEM
yIpaBlieHUs] pOOOTOM.

Oxugaemsblil pe3ysbTar:

[TporoTun po6oTa, cOCOOHOrO BECTH MPOCTOM TUAJIOr M BBINOJHATH ACHCTBHS Ha
OCHOBE TEKCTa.

Keiic 7. Jluarnoctuka u camoobyuenne U-pobora

Onucanue:

PoGotr mgomxeH ymeTh aHaTU3UpPOBATh OLIMOKH B CBOUX JCHCTBUSAX M aallTUPOBATh
MOBEJCHUE HAa OCHOBE OIBITA.

[ens:

Peanu3zoBars cuctemMmy caMOOIIEHKH U O0y4eHUs Ha COOCTBEHHBIX JaHHBIX.

Oxuaemsblil pe3ysbTar:

[TpoToTun Monenu, AEMOHCTPHUPYIOIIUNA YAy4YIIEHHEe TOYHOCTHU BBITIONHEHUS 3a7a4
MOCJI€ HECKOJIBKUX UTEpAIUid 00yUeHHUS.

Keiic 8. Busyanbnas naBuramus u SLAM (Simultaneous Localization and Mapping)
Onucanue:
Heo6xomuMo co3/1aTh CHCTEMY, MO3BOJISIONIYIO POOOTY CTPOUTH KApTy MTOMEIICHHS U
OIPENIEISITh CBOE TOJIOKEHUE B HEl B PeaIbHOM BPEMEHH.

Iens:

Peanu3oBarh anroput™ BH3yadbHOH omomerpuu U moctpoenus kaptel (ORB-SLAM,
RTAB-Map).

O>kujiaeMblii pe3ynbrar:

Kapra momenienns u crabuiapHOE OnpeeieHue MO3UIMKA poOoTa ¢ OIMOKON He Oosee
5%.

Keiic 9. PoOoT 111 MOHUTOPUHTA OKpYXKAOILEH cpesibl
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Onucanue:

Coznmare  HMU-cuctemy, mo3BONSIIONIYyI0 poOOTY coOuparh W  aHAIM3UPOBATH
9KOJIOTUYECKHE TAHHBIC (TeMIIeparypa, BIaKHOCTh, OCBEHIEHHOCTh, COz2).

Lens:

HuTerpupoBaTh CEHCOPHI M MOTY/IM aHATN3a JAHHBIX VISl BBISBICHUS aHOMAIIUH.

O’xu1aemMblil pe3yabTar:

[TpoTotun MOOWILHOTO POOOTA, CO3MAOMIETO KAPTY SKOJOTUYSCKUX MapaMeTpoB U
BBIJIAOIIET0 PEKOMEHAINH 110 YITYUIICHUIO CPEbl.

Keiic 10. Po6oT-HacTaBHHK 1151 00y4EHUS TPOTrPAMMHUPOBAHHIO

Onucanue:

Coznare MHTEIUIEKTYaJIbHOrO po0OTa WM BHUPTYAJIBHOTO IOMOIIHHMKA, KOTOPBIN
IIOMOT'aeT CTYJEHTaM M3y4aTb OCHOBBI IPOrpaMMHUpPOBaHus. POOOT 10IKEH OOBACHATH TEOPHUIO,
MPOBEPATh KOA, JaBaTh IMOJACKA3KW MpH OMIMOKaX M MOTHUBUPOBATH y4alllerocs MpPOIOJIKaTh
oOyueHue.

Llens:

Pazpaborars UM-Mozenb, CIOCOOHYIO BECTH auaiior Ha Temy oOydenust Python/C++,
aHAJIM3UPOBATh KOJ M BhIJABaTh [IEPCOHAIM3UPOBAHHBIE PEKOMEH 1ALl H.

Oxunaemelil pe3ysbTar:

[Tpororun M-HacTaBHMKA, KOTOPBIA CIIOCOOCH MPUHUMATH KO HA BXOJ, OOBSCHSTH
OIIMOKY M MpeyiaraTb ONTUMH3AIHH. J[eMOHCTpalus Auanora Mek1y Noiab30BareiaeM u poooToM
[PY PEIICHUU TUITOBOM 3a/1aui («(paKkTOpHaI», KIOUCK MAaKCHMyMa», «paboTa CO CTPOKaAMHK»).

7. IlepedyeHb WHGPOPMANMOHHBIX TEXHOJOIUH, MCHOJb3yeMbIX NpPH
OCYIIIeCTBJICHUH 00Pa30BaTEJIbLHOIO MPOLECCA N0 AUCHUIINHE (MOTYJII0)

7.1 Ilepeyenb HH(POPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI

NucTpymenThl M O0MOJMOTEKH: HCHONB3YIOTCS coBpeMeHHble LLM-mnardgopmber u
UHCTpYMeHTHI TeHepanuu. B wactHoctu, ChatGPT, DeepSeek, Perplexity, Grok u aHamoruysbie
CEpPBHUCHI JUII B3aMMOJECHCTBHSA C TOTOBBIMH MOIEISIMHU. {51 paboOTBl C MOIENSIMU OTKPBITOTO
noctymna npumMensiiores Hugging Face (Spaces u Inference API). Be6-pa3paboTka u HHTETparus
peanusyores Ha Python (Bepcuu 3.7+) ¢ budnuorekamu FastAPI, Uvicorn, requests u dotenv. JTms
TECTHUPOBAHUS M aHalIM3a BBIXOJIHBIX JAHHBIX MOTYT HCHOJb30BaTbcs Oubmuorexku NLP
(manpumep, nltk u rouge-score). Uucrpymentapuii Taxke Bkiouaer Google Colab u Jupyter
Notebook, a nist opopmnenus oruetroB — MS Word uan Markdown-penakrop.

Hcxonnble JaHHbIE: IS SKCIIEPUMEHTOB ¥ 3a/IaHUI MCTIIONB3YIOTCS YIeOHBIE TEKCTHI U
KeHCBl. DTO MOTYT OBITh IPUMEPHI 3aJaHUN IO MaTeMaTHUKE WU MIPOrPaMMHUPOBAHHUIO, HA OCHOBE
KOTOPBIX GOpMYIIHUPYIOTCS TPOMITHI (Haripumep, «OO0bSICHU, UTO TaKoe MPOU3BOAHAsA», «Hanumum
NHCEMO TIpernofaBareiio»). JIs MyIbTUMONANBHBIX 33jad TPEOYIOTCS KapTUHKU (HaOOPEI
n300paKeHHUI) MITH OTIMCAHUs K HUM. J|aHHBIE BRIONPAIOTCS WM TEHEPUPYIOTCS MTPEToaBaTelieM
3apaHee.

IIporpammuoe odecneyenne u UKT: neobxonum noctyn k unrepHery u APl kioun
(OpenAl, Hugging Face u ap.). PekoMeHmyeTcst HCIONB30BaTh Cpeabl pa3paboTKu Jupyter
Notebook mmm Google Colab, a takke ymoousiii kom-pemakrop (Visual Studio Code). s
XpaHEeHHs M COBMECTHOM paboTBl CO CTyIEHTaMM MOXKHO 3a/IeCTBOBaTh Y4eOHYIO
undopmarmonnyo cuctemy (LMS). Kpome Toro, mis aHanmsa pe3yabTaTOB W BHU3YaTH3AI[HH
moryT noHagooutscs Excel unu Google Sheets.

1. OGnaunbie mIaThOPMBI U CEPBUCHI

cloud.ru,YandexCloud,AWS/GCP/Azure— o61a4HbIc BEIUUCIICHUS

2. CucreMsl yIripaBjieHUsI BEPCUSIMU U KOJIJTA0OpaIuu
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Git/GitHub/GitLab — xoHTpoIB BepcHii Koa 1 COBMeCTHast pa3paboTka

4. CucreMa ynpaBlieHUs] 00ydeHUEM

Moodle — ciaua pabor

7.2 IlepeyeHb JHMUIEH3MOHHOIO M CBOOOJHO PACHPOCTPAHAEMOI0 NPOTrPAMMHOIO

obecnmeyeHus

1. JInnieusuonnoe I1O
VSCode — IDE mns Python (cBob6omHOpachpocTpaHsiemoe)
LibreOffice— oopmitenune oTueToB (cBOOOIHOPACIPOCTPAHIEMOE)

2. Coboxuoe ITO (Open Source)

Hugging Face Transformers — npeno6y4yennsie monenu (BERT, GPT)

Gensim — TemMaTHyecKoe MozerpoBanue u Word2vec

GitLab, GIT, MLFlow, Docker, Kubernetes, Terraform.®peiimBopku s ML:
PyTorch/TensorFlow — pa3pa6otka HelipoceTeit

scikit-learn — ximaccuueckue anroputmel ML

HNHCTpyMeHTSI U1 BU3yaJIA3aLUN:

Streamlit/Gradio — co3nanue BeO-unTepdeiicoB s Momenei
Matplotlib/Seaborn — rpaduku u ananu3 JaHHBIX

CYB/I:

SQLite/PostgreSQL — xpaHeHHe CTPYKTyPHUPOBAHHBIX JTaHHBIX
FAISS/Annoy — BEeKTOpHBIiT MOUCK

8. MarepuajibHO-TeXHUYECKOe oOecnedeHue Mo AUCHUIINHE (MOTYJII0)
Bupryaneubie mammbbl, kiactep Managed Kubernetes u pecypecst GPU B oOmake

npenocTaBisercs HHAyCTpralbHbIM nmapTHepoM [TAO «CoepOaHk»:

Ne

Kon-Bo En.

IIponyxr ITapameTpsl IpoyKTa Koun-Bo
POAYK P PRLIPORY KOH(purypamuii - u3m.

Bupryansnas BupryaneHas mammza 10%

mammsa  VCPU 2 VCPU 4 RAM 1 00 Hir
OC Ubuntu 22.04 1 116y
CucremusIii guck SSD 1 It
10 o
Apenna nyonuunoro IP 1 [T
BupryatbHas Bupryanbnas mamumna ¢ GPU
vamiia ¢ GPU NVIDIA® Tesla® V100 2 GPU 1 1 T
8 vCPU 128 I'b RAM
OC Ubuntu_24.04 1 It
Cucremusiii muck SSD 1 It
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2000 I'c

Huck SSD 1 [t
4096 o
Huck SSD 1 [t
4096 o
Apenna myonuynoro IP 1 It
K8S Master node 8 vCPU 16 RAM 1 1 T
Worker node 10% nomus 4 vCPU 5 e
32 RAM
Worker node SSD-NVME 64 I'c
Apenna my6nuysoro IP 1 It
ML Inference
Instance Type Bpewms paboThl B MecsI] 40 1 q
GPU
Hucranc 8 X NVIDIA® H100
NVLink PCle 160 vCPU 1520 1 It
GB RAM
KonnuectBo 3anpocoB k ML- 1 MuH.
MOJICIIIM it
Ksmr ML-moneneit 160 Ic
. Min.
LLM Tokenst GigaChat 2 Max 50
T
. MuH.
Toxensr Embeddings 400 T

I[OHOJ'IHI/ITGJ'IBHBIC o0J1auHbIE PECYPCHI MPEAOCTABIIAIOTCA TEXHOJIOTHUYCCKUM IMAPTHEPOM Yandex

Cloud.

Bun pa6or

HaunmenoBanue yueOHOM ayTUTOPUH, €€ OCHAIIEHHOCTh
000pyIOBaHNEM U TEXHUYECKUMU CPEACTBAMU 00yUEHUS

JIek1MoHHbIE 3aHATHS

Aynuropus, YKOMITJIEKTOBAaHHAs CHEeUaIu3upPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEICTBAMU O0yUEHUS

JIaGoparopHble 3aHATHS

Aynuropus, YKOMIIJIEKTOBaHHAas CIeLUaIU3UPOBAHHON
MeOenpl0 M TEeXHHYECKMMH  CpEeACTBAaMH  OOy4YeHMS,
KOMITbIOTEPaMH, TPOEKTOPOM, MPOTrPAMMHBIM 00ecCrieYeHUEM

[IpakTnueckue 3aHATHS

Aymutopus, YKOMIUICKTOBaHHAS CTIeINATM3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPECTBAMU O0YUEHUS
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I'pynnoBkie

Aynutopus, YKOMIUIEKTOBaHHAS CIeLMaTN3UPOBAHHOMN

(MHAMBUIYaTIbHBIC) MEOENbI0 M TEXHUYECKMMH  CPEACTBAMH  OOYYCHHS,
KOHCYJIBTAlIUH KOMITbIOTE€pPaMHU, MPOTrPAMMHBIM 00ecrieYeHUEM

Texymui KOHTpPOJb, | Aynuropus, YKOMIUIEKTOBaHHAs CIELUaIU3UPOBAHHON
MIPOMEKYTOUHAS MeOENnpl0 U TEXHUYECKMMH  CPEACTBAaMH  OOYy4YEHHS,
arTecTanus KOMITBIOTEPaMH, MPOTPAMMHEIM 00eCTICUeHUEM

CamocrosiTenbHast Kabuner i caMOCTOSATENBHOM PabOThI, OCHAIICHHBIN
pabora KOMITBIOTEPHON TEXHUKOW C BO3MOYKHOCTBIO IOAKIIFOUECHHS K

cetn «VHTepHET», MPOTPaMMON HKPAHHOTO YBEIUYCHHS H
00ECTIEYCHHBIH JAOCTYIIOM B 3JIEKTPOHHYIO HWH(POPMAIIMOHHO-
00pa30BaTeIbHYIO CPEAY YHUBEPCUTETA.

[Tpumeuanue: Konkperusanus aynuropuid u ux ocHauenue onpenensercs OITOIL.
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