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1. lean ocBOeHMS JUCHHUILIUHBI (MOLYJIs1)
HGJ'IHMI/I OCBOCHHUA AUCHUIIJIMHBI (MOIIYJ'IH) ABJISICTCA OBJIAACHUC O6y‘IaIOH_II/IMI/IC$I OCHOB-
HBIMU METOJaMH TeOpI/II/I I/IHTCHHGKTyaJIBHBIX CHUCTEM, HpI/IO6peT€HI/Ie HABBIKOB 110 HCIIOJIb30Ba-
HHUIO HMHTCIUICKTYAJIbHBIX CUCTEM, U3YUCHUC OCHOBHBIX METOAOB IPCACTABJICHUSA 3HAHUH U MO-
JEIIMPOBAHUS PACCYKICHUM.

2. MecTo IMCHMILUIMHBI (MOAYJIf1) B CTPYKTYpe 00pa3oBaTeibHOM MPo-

rpPamMMblI

Cornacno yue6HOMY miaHy no HampaieHuto moarotoBku 20.04.01 TexnocdepHast 6e3-
onacHocTh «CUCTEMbI HCKYCCTBEHHOI'O MHTEJIEKTa» oTHocuTcs K bioky 1. Jlucnumuunsl (Mo-
aynu) (b1.B.JIB.02.03)

Jlnst ocBOEHUS] AMCUUILUIMHBL (MOIyssl) «CHCTEMBI HCKYCCTBEHHOTO MHTEIICKTa» 00ydaro-
IIMECs MCTIONIb3YIOT 3HAHUS, YMEHHUS, HABBIKK, C(HOOPMUPOBAHHBIE B XOA€ U3YUYCHHS JUCLIUIUIMH
«MHpopManMOHHbIE TEXHOJNOTUU B cepe Oe3zomacHOoCTU» U «KOMIIBIOTEpHBIE TEXHOJIOTUU B
cdepe 6e30macHOCTI.

Marepuan AUCHUILUIMHBI (MOAYJISI) TECHO B3aMMOCBSI3aH C TAKUMH JUCLUILUIMHAMU (MO-
TOyJIsIMH), KaK «YTpaBJIeHWE MHTETPUPOBAHHBIMH CUCTEMaMH oOecrieueHus: 0€30MacHOCTH KH3-
HezleATeNIbHOCTU» U «PacyeT u NpoeKTUpOBaHUE CUCTEM oOecrieueHus: 6€30MacHOCTU». 3HAHMUS,
YMEHHMS U HaBbIKH, CPOPMUPOBAHHBIE B XOJ€ U3yUEHUS JaHHON IUCUUIUIMHBI (MOAYJs) HEOOXO-
UMbl B JalibHEHIIEM Ui MPOXOXKJIEHUS NPOU3BOJICTBEHHOM TEXHOJIOIMYECKOH (IPOEKTHO-

TEXHOJIOTMYECKOIi) MPAKTUKH, MOoAroToBkH K [ MA.

3. [lnanupyembie pe3ybTaThl 00y4eHHS M0 IUCUMUILINHE, COOTHECEHHbIE

¢ IVIAHMPYEMbIMH Pe3yJIbTATAMHU OCBOCHHUSA 00Pa30BaTeIbHOM MPOrPaMMBbI
OcBoeHne MUCIUIUIMHBI (MOTYJIs) HAIPaBJICHO Ha (OPMUPOBAHUE CIEAYIOMNX KOMIIETCH-

HAH:

YK-1 CriocobeH ocymiecTBiasATh KpUTHUECKUN aHaIN3 MPOOJIEMHBIX CUTyallMii HA OCHOBE
CHCTEMHOTI'0 TI0JIX0/1a, BbIPA0AThIBATh CTPATETHIO IEHCTBHIMA

Kom u Kox n HammeHO- Kpurepun onleHBaHUS pe3yNbTaTOB O0YICHHUS
HaVIMCHOBA- | BaHWE HHIUKATO-
HHUE YHH- pa IOCTHXEHHs | HU3KuUi (1omopo- TIOPOTOBBIH 0a30BEIi TIPOABHHYTHII
BEPCAJIbHOIM | yHUBEPCAJIBbHBIX TOBBIi, KOMITE-
KOMIIETEH- KOMIIETEHIIUN TeHIms He cop-
107051 MHpPOBaHA)
KaTeFOpI/ISI YHUBCPCAJIBbHBIX KOMIICTCHIIUM - CucteMHoe 1 KPUTHUICCKOEC MBIIIJICHUEC
VK-1 Cno- N-1yk1 Ananu-
A He moxer Cnabo anamu3u- | Xopomo aHamu- | OTINYHO
cobeH ocy- | 3upyeT mpoObiem-
aHAJM3UPOBATH pyer mpobiem- | 3upyeT mpobieM- | aHaJIH3HPYeT
HIECTBJIIATH HYIO CUTYyaluro
npOOJIEMHYTO HYI0 CHUTYyallll0 | HYyl0  CHUTYallMIO | MPOOJIEMHYIO
KpUTHYE- Kak CUCTEMY,
. CUTyallMI0  Kak | Kak CUCTEMY, | KaK CHUCTEMY, | CATYyallHlI0  Kak
CKWH aHAJH3 | BBIABISAA €€ CO-
CHCTEMY, BBISB- | BBIBISIE €€ CO- | BELBILIL €€ CO- | CHCTEMY, BBISB-
pooIeM- CTaBIAIOMIAE U
TS €€ COCTaBISA- | CTaBISIONIME W | CTAaBJIOIIUME  H | JISIsl €€ COCTaBIIs-
HBIX CHTya- | CBSI3H MEXIy
. IOIME W CBSI3H | CBSI3H MEXIY | CBA3M MEXAYy | IoIue W CBSI3H
LM Ha oc- HUMH
MEX1y HUMH HUMH HUMH MEXTy HUIMH
HOBE CH-
CTEMHOT'O Na-2yk-1 - He nocraTrouno JlocTaTouHno
He moxer omnpe- VYcnemHo omnpe-
MI0IX0/1a, Omnpenemnsier YETKO OIpeziess- | ObICTPO ompee-
JeNSATH TPOOEIIBI JIeJIIeT IPOOeITBI
BbIpabaTel- | mpoOesbl B WH- eT mpoOerbl B JisieT poOenbl B
B MH(pOpMAINH, B MH(OpPMAIUH,
BaTh CTpPa- (hopmarnmu, He- . nHpOpManuy, nHpOpManNH, .
. 2 HEOOXOUMOM M M HEOOXOJUMOM
TETHI0 JIeH- 00X0IUMOM [T HEOOXOIUMOIT HEOOXOIUMOI
o JUTA pEIICHU S JJIA peIICHUA
CTBUH peleHus npo- . JUIsL pELLICHHS JUISL PEILICHUS N
N MpoOIeMHOH CH- . N POOIEMHOH CH-
O6rmemMHO¥ cuTya- mpobieMHoit cu- | mpoOIeMHOM cH-
TyaIHu, U IPOeK- TyalyH, 1 IpoeK-
IIVH, ¥ TIPOEKTH- Tyalllu, U IPOEeK- | TyaluH, ¥ MpOeK-
THPYET MPOLECCHI TUPYET MPOILIECCHI
PYeT Mporecchl THPYET NPOLECCHl | THPYET IPOLECCHI
TI0 UX yCTpaHe 110 MX yeTpane- TI0 MX yCTpaHe TI0 MX yCTpaHe 110 MX yeTpane-
yCTp HUIO yerp yerp HUIO..
HHIO HHUIO. HHIO.




na-3 yx-1 -
Kputnuecku
OLICHHBAET
Ha/IeXKHOCTb UC-
TOYHHUKOB WH-
¢dopmanyu, pabo-
TaeT ¢ NPOTUBO-
peuanBoii mHOP-
Maluen u3 pas-
HBIX ICTOYHHUKOB

He moxer xpu-
THYECKH OLICHU-
BaeT HaJIeKHOCTh
HCTOYHHUKOB HH-
¢dopmarmu, pado-
TaeT C MPOTUBO-
pednBoit HH POP-
Mauuen u3 pas-
HBIX HCTOYHHUKOB

Cnabo kpurnue-
CKH OLICHHBAET
HaJIe)KHOCTb UC-
TOYHUKOB WH-
¢dopmarmu, pado-
TaeT C MPOTUBO-
pednBoit nHpOP-
Mauuei u3 pas-
HBIX HCTOYHHUKOB

JlocTaTouHno
obicTpo Kpurn-
YECKH OLICHHBAET
HAaJIe)KHOCTD UC-
TOYHHUKOB HH-
¢dopmarmu, pado-
TaeT C MPOTHUBO-
peuanBoii HHPOP-
MauueH u3 pas-
HBIX HCTOYHHUKOB

VYcnenso kputu-
YECKH OLICHHBAET
HaJIe)KHOCTD UC-
TOYHHKOB HH-
¢dopmarmu, pado-
TaeT C MPOTUBO-
pedanBoii HHPOP-
MauueH u3 pas-
HBIX HCTOYHHUKOB

WNA-4yk.1 Paszpa-
OaTeIBaeT M CO-
JiepKaTeIbHO
apryMeHTHpYeT
CTpaTeruio pe-
HICHUS MPOOIIEM-
HOM CUTyallud Ha
OCHOBE CUCTEM-
HOTO U MEXIUC-

He moxer paspa-
0aTBIBaTH M CO-
JIepKaTEIbHO
apryMeHTHPOBAaTh
CTpaTerHio pe-
meHus mpooIem-
HOH CUTyalluy Ha
OCHOBE CHUCTEM-
HOTO M MEXKINC-

He nocraTouno
TPaMOTHO, JI0-
TUYHO,
apryMeHTHPOBa-
HO
pa3pabaTbIBacT U
coJiep>KaTenbHO
apryMeHTHPOBATh
CTpaTeruio pe-
meHus mpooIem-
HOH cuTyaluu Ha

JloctatouHo
TpPaMOTHO, J10-
THYHO,
apryMeHTHPOBa-
HO

¢ paspabaTbiBaeT
U COZICPIKATEIILHO
apryMeHTHPOBATh
CTpaTeruio pe-

IICHUS TPOOIIEeM-
HOM cuTyauuu Ha

Od4eHb TPaMOTHO,
JIOTUYHO,
apryMeHTHpOBa-
HO
pa3pabaTbeIBacT U
coJiepKaTeIbHO
apryMeHTHPOBATh
CTpaTeruio pe-
IICHUS TPo0IeM-
HOM cuTyalnuu Ha
OCHOBE CHUCTEM-

[UIUTHHAPHBIX LUITHHAPHBIX OCHOBE CHCTEM- OCHOBE CHUCTEM-
HOTO M MEXIUC-
MOAXOIOB. TIOJIXOOB. HOTO M MEXIUC- | HOTO U MEXJI¥C-
LUITMHAPHBIX
LUITHHAPHBIX IUITHHAPHBIX
MOAXOMIOB. .
TIOJXOJOB. MIOJIXOIOB.
NA-5yk.1 Uc- He moxer uc- Crnabo Moxer Xopouo MOXeT VYcnemno MoxeT
HONb3YeT JIOTU- M0JIb30BATh JIO- UCIIOIb30BaTh UCTIOJIb30BaTh HCTIONb30BaTh
KO- THKO- JIOTHKO- JIOTHKO- JIOTHKO-
METOJI0I0THYe- METOM0JIOTHYe- METOM0JIOTHYe- METOJI0JI0Tne- METOJI0JI0Tne-

CKHH UHCTPYMEH-
Tapuil sl KpU-
THYECKOM OICHKH
COBPEMCHHBIX
KOHIICTIINH (hu-
J0CO(CKOTO 1
COLIMAJIBHOTO
xXapakTepa B CBO-
el mpeAMeTHON
001acTu.

CKHUU UHCTPYMEH-
Tapuil Uil KpU-
TUYECKOM OIIEHKH
COBPEMEHHBIX
KOHIenui ¢u-
JOCO(PCKOTO U
COIIMAJIBHOTO
Xapakrepa B CBO-
el npeaMeTHON
obmacTu

CKHI UHCTPYMEH-
Tapuil Uil KpU-
TUYECKOM OIIEHKH
COBPEMEHHBIX
KOHIenuui ¢u-
JIOCO(CKOTO U
COIIMAJIBHOTO
Xapakrepa B CBO-
el npeaMeTHON
obmacTu

CKHH UHCTPYMEH-
Tapuil U1l KpU-
THYECKOM OILCHKH
COBpPEMEHHBIX
KOHIIeTIHi (u-
J0CO(CKOTO U
COLIMAIBHOTO
XapakTepa B CBO-
el IpeMeTHON
obnactu

CKHMH UHCTPYMEH-
Tapuil [U1sl KpU-
THYECKOM OIICHKU
COBPEMEHHBIX
KOHIenuit pu-
J0CO(CKOTO U
COITMAJIBHOTO
Xapakrepa B CBO-
el npeaMeTHON
obnacTu

B pe3ynbrate u3yueHus: AUCUUILTUHBI (MOIYIs1) OOYYarOIIHIACS TOMKEH:

3HAaTb OCHOBHBIC HAIIPABJICHUS aHAJIN3a JAHHBIX; apXUTCKTYPhI FJ'Iy6OKI/IX HCprOHHLIX ce-
Teﬁ, MMPUMCHSACMBIX B PCHICHUUN IMPAKTUYCCKUX 3a/lad; HTPUHOUIIBI IPUMCHCHUA HeﬁpOHHLIX Ce-

TeH B 3a7a4ax ¢ npumeHenueMm NU;

YMCThH HACTpanuBaTb HeO6XOI[I/IMOC OKPYKCHHUC IJIA pa6OTLI C HeﬁpOHHBIMI/I CCTAMU; OCY-
MICCTBIATDH KpI/ITI/I'-ICCKI/Iﬁ aHaJIn3 HpO6H€MHBIX CI/ITyaIII/Iﬁ Ha OCHOBC CUCTCMHOI'O ITOAXOJa, BbI-

pabaTbeIBaTh CTpaTeruio NEHCTBH,

BJIa/IETh HABBIKOM IPOBECHHUS MOJHOTO 1UKJIa BBIYUCIUTEIHHOTO IKCIIEPUMEHTA, OTpa-
’KEHHUS X0J1a BBIITOJHEHUS MPOEKTa U MOJYYECHHUs Pe3yIbTaTOB B OTYETAX U JOKYMEHTAIMH; Blla-
JieeT HaBBIKOM KCIIOJIb30BaHMS CYIIECTBYIOIIMUX MPOTrPAMMHBIX OMONIMOTEK U MOJeNel, co3aa-
HUS IPOTPaMMHBIX peau3alMi rTyOOKHX HEUPOHHBIX CETEH.

3.1 MaTpuia cooTHeceHUs TeM/pa3/1eJI0OB Y4eOHOM TMCIUIIMHBI (MOXYJIs1) U

(opMHpPYeMBbIX B HUX YHHBEPCAJTbHBIX KOMIETEHIUH

Tewmsbl, pa3ienbl TUCHUATUTAHBI (MOTYIIS)

Komnerenmuu

YK-1

OO0111€€ KOJIIMYECTBO KOMITETEHIIUHA

1. Cucremsl rimy6okoro ooyueHus




2.

OO0ydeHwne ¢ oIKpETUICHHEM +

4. CTpyKTYypa ¥ coepKaHue TUCHUILIHHBI (MOYJIs)
OO1ast TPYA0EMKOCTh AUCHUILUIMHBI (MOYJIs) cocTaBiseT 3 3aueTHbIX eaunuil (108 ak.uacoB)

4.1. OO0beM quCHUILINHBI (MOAYJIsl) U BUAbI Y4e0OHOIl pabdoThl

KonngectBo ak. 4acos
BHts! saHsTHiT 10 OYHOU (opme 0 3204HOU popme
00y4eHus 00y4eHus
1 cemectp 1 xype
OO01mast TPyAOEMKOCTh TUCIUILIHHEI (MOIYJIS) 108 108
KontaktHas pabora oOydaromuxcs ¢ TperogaBaTelieM, B 56 14
T.4.
ayTUTOpPHBIC 3aHATHS, U3 HUX 56 14
JIEKITHHA 14 6
nabopaTopHEIE PabOTHI 28 8
CamocrosTenpHas paboTa 00yJaromuxcs 66 90
npopaboTka y4eOHOTO MaTepHuaia IO IUCIHUILIHHE 22 30
(KOHCTIEKTOB JIEKIMH, yYeOHMKOB, MaTE€pPHalIOB CETEBBIX
pecypcoB)
BBINIOJTHCHAE MHINBUAYAIBHBIX 3aJaHUN 22 30
MOJTOTOBKA K TECTUPOBAHUIO 22 30
KonTpons - 4
By nToroBoro KOHTpOIIs 3a4er
4.2 Jlekuuu
No Paznmen nucturiHbL (MO ), TEMBUICKITHIA O0BpeM dopMupyto-
U UX COZIepKaHNe B aK. yacax IIMEKOMIIETeH-
UH
OuHast 3a04yHast
dbopma ¢dbopma
oOyuyeHus | oOy4yeHHsA
CucreMsl r.1y0oKkoro o0y4eHus
1. Hefiponnsie cetn. @YHKINU OIIMOKH HEHPOHHBIX 4 1 YK-1
cereil 1 oOyueHHe C TOMOIIBI0 00paTHOTO pac-
npocrtpaHeHus rpagueHTa. [lonstue 63T4a u sn0-
XH.
. YK-1
2. PaboTa ¢ n300pakeHUsSIMU C TOMOIIBIO HEHPOH- 4 2
HBIX ceTeil. CBepTouHble HelpoHHbIe ceTu. Ore-
paru cBeptok, max-pooling. TlomymnspHbie ap-
XUTEKTYpbl CBEPTOUYHBIX HEUPOHHBIX CETEH:
AlexNet, VGG, Inception (GoogLeNet), ResNet.
TpancepHoe oOyqenue.
3. O0paboTka TekcToB. PaboTa ¢ eCTECTBEHHBIM SI3bI- 2 1 VK-1

KOM C IOMOIIbI0 HEHpPOHHBIX ceTell. BekTopHbIe
MpeacTaBiIeHns il TekcTa: word2vec, skip- gram,
CBOW, fasttext. PekyppeHTHbIC HEHPOHHBIC CETH,|
LSTM, GRU. Tpancgopmepsl, BERT, GPT.

OO0yuenne ¢ nogKpenieHueM




4. ITonsiTus arenta, cpebl, COCTOSIHUS, Aeii- 2 1 YK-1
cTBUM 1 Harpaabl. OyHKIIHUA [IEHHOCTH COCTO-
saus (Value function) u pyHKIHS KauecTBa
nerictBus (Q-funtion). OnTuMu3aIus cTpare-
THH C TIOMOIIHI0 MaKCUMHU3AINH (yHKIIHN
IIEHHOCTH ¥ KadecTBa. Q-o0ydueHwme.

5. I'myboxoe o0yuenue ¢ nmoakpermienueM. Deep Q- 2 1 VK-1
Networks, Actor-critic.Jlyist ypoBHS 3KCIIEPTHBIA:
REINFORCE, A2C, PPO, DDPG.

Bcero 14 8

4.3 IlpakTu4yecKune 3aHITUSA
[IpakTrHueckue 3aHsATUS HE TPEAYCMOTPEHBI.

4.4, JlabopaTopHble padoThI

Ne  |Pazmen nucummimuHBl (MOZIYJIA), TEMBl JICKLUH H O0BeM B ak.gacax DopmHupyIOIINE KOM-
UX COIepKaHue HETCHIMN
ouHas popma| 3aouHaspopma
o0OyueHHs o0ydeHHS
1. Knaccupukamus m3o0paxkeHuit u TpaHC(epHOE 6 2 VK-1
oOydeHme.
2. Pabota ¢ TekcTaMU ¥ UX BEKTOPHBIMU MTPECTAB- 6 2 YK-1

JICHUAMU TCKCTOB

3. ITporpaMMHO-aIrOPUTMHIECKOE OCBOCHHE MaTe- 4 1 VK-1
puana
4, IMpumenenne Q-Networks s pemeHus mpocThIx 4 1 YK-1
OKPYKEHUH.
5. ITporpaMMHO-aIrOPUTMHYECKOE OCBOCHHE MaTe- 8 2 VK-1
puaia
Bcero 28 8

4.5. CamocTosiTeibHasi padoTa 00y4aommuxcs

O0BeM ak. 4acoB

Paznen nucuminHbl

(Mony15) Bun camocrositensHOM paboThI 3209HAS
ouHast hopma o0yue- ¢dbopma
HUS obyue-
HUS
IIpopabotka y4yeOHOro MaTepuaga IO
TUCHUTUTAHE (KOHCIIEKTOB JIEKIUH, y4eO- 11 15
1. BBexeHnue B CUCTEMEI
N HUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
TPOTYKITHIA =
BrinosHeHue MHIMBUYadbHBIX 3aJaHUN 11 15
IToAroTOBKa K TECTUPOBAHHIO 11 15
[Ipopabotka yueOHOro MaTepuana IO
JUCIUIUIMHE (KOHCIIEKTOB JIEKLUH, yueO- 11 15
2. Cucremsl rirybokoro o0y-
HUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
YCHUS =
BrlinosHeHne MHIMBUYalbHBIX 3aJaHUH 11 15
IToAroTOBKA K TECTUPOBAHHIO 11 15
Uroro: 66 90

Metoauueckue ykazaHus JUIsl IPOBEACHUS PAKTUYECKUX 3aHATUH 1o aucuuruinie «Cu-
CTeMbl HCKYCCTBEHHOT'O MHTEJUIEKTa» Ui HampasieHus noarotoBku 20.04.01 Texnochepnas
6e3omacHOCTh — MudypuHCK, 2023.




4.6 BbInoJiHeHHe KOHTPOJIbHOH padoThl 00y4aOIMMUCS 32049HOIH (op-

MbI
[TpucTynaTh K BBIIOJIHEHUIO KOHTPOJIBHON paboThl HEOOXOAMMO TOCIIe U3yYCHHUsI MaTe-
pHaja 1o JIMTepaTypHbIM UCTOYHHUKAM, YOEIUBILUCH ITyT€M OTBETOB HA BOIIPOCHI [l CaMOIPO-
BEpPKH, UTO MAaTEPUAIl TEMBI YCBOCH.
Llenbr0 KOHTPOJIBHON PaOOTHI O JUCLUIUIMHE SBJISETCS pACCMOTPEHHE TEOPETHUECKUX
aCIIEKTOB U IIPUMEHEHNE OCHOBHOI'O MHCTPYMEHTApUs YIIPABJICHNS HAYYHBIM UCCIICOBAaHUEM.
TpebGoBanus k opopMIICHUIO.
KonrtponbHas paboTa MOXeT ObITh BBIIOJHEHA B YYCHHUYECKOW (IIKOJIBHOM) TeTpaau
WIK Ha JucTax Gopmara A4 nedaTHbIM WIM PYKONMMCHBIM (YETKHM, YUTAEMbIM) CIIOCOOOM.
BolnosnHeHHBIE 337aHMsI PacoaraloTCsl O MPEACTaBIEHHOMY NMOpsiiKy. CIMCOK MCIOJb3Yye
MOM JIUTEPaTypbl IPUBOJIUTCS B KOHIIE PAOOTHI.
Ha TutyneHOM nucTe pacmosaraercs ciefyrouas HHpopManusa: Ha3BaHUE JUCLUIUIN
Hbl, ®.1.O. olOyuaromuiics, Kypc, Ipymia, HOMep 3a4eTHOW KHUXKKH, HOMEp BHIOPAaHHOTO Ba
pYaHTa 1 HOMEPA BBIITOJIHEHHBIX 33IaHUN 110 TIOPSAJKY B CIIEIYIOIEM BHJIE:
Cpoku BBINOJIHEHUS. BbINOMHEHHas KOHTpoOJIbHAs pa0oTa MOANUCHIBAETCS OO0yuaro-
IMIMMCSl U CAeTCS Ha MPOBEPKY IPEToAaBaTeNio Ha Kadeapy B YCTAaHOBJIEHHBIE CPOKH, Kak
npaBuio, 3a 10 nHeil no Hauyana ceccuu. IIpo Bepka KOHTPOJIBHOM pabOThl MpernoaaBareneM
OCYILECTBIISICTCSI B TEUEHHE Helenu mocie ee caadu. KoHTposibHas paboTta JomKHa OBITh
3aYTeHa K Haydajly 3K3aMEHallMOHHOMN CECCHHU.

4.7. Conep:xaHue pa3ieoB THCHHUIIMHBI (MOLYJIs)
1. Cuctembl rmy00oKOro 00y4eHHs .

Hetliponnsbie cetn. @yHKIMU OMIMOKM HEHPOHHBIX ceTel U 00y4YeHHE C MOMOILBIO 00paT-
HOTO pacipocTpaHeHus rpaauenTta. [lonsatie 6314a u 31oxu.

Pabora ¢ u3o0OpakeHUsIMHU C OMOILbIO HEHPOHHBIX ceTel. CBepTOUHbIE HEHPOHHBIE Ce-
tu. Onepanuu cBepTok, max-pooling. [lomynspHble apXUTEKTYpbl CBEPTOYHBIX HEHPOHHBIX Ce-
teit: AlexNet, VGG, Inception (GoogLeNet), ResNet. Tpancdepnoe oOydenue.

O6paboTka TekcToB. PaboTa ¢ €cTECTBEHHBIM SI3bIKOM C IOMOIIBI0 HEHPOHHBIX CETEH.
Bekropusie npenacrasienus ais tekcta: word2vec, skip- gram, CBOW, fasttext. Pekyppentasie
Heifponnsie cetu, LSTM, GRU. Tpauncdopmepsr, BERT, GPT.

2. OOy4eHHe ¢ MOJKPETUICHUEM.

[TonsTHs areHTa, cpeipbl, COCTOSHU, NeicTBU M Harpaabl. OyHKINS LIEHHOCTH CO-
crosnug (Value function) u @ynkuus kauecta aerictsus (Q-funtion). Ontumuzanus crpa-
TEruH C MOMOIIbIO MAaKCUMU3AIMK (DYHKIMHA EHHOCTH U KadecTBa. Q-o0ydeHue.

I'ny6okoe o0ydenue ¢ noakperiennem. Deep Q-Networks, Actor-critic. /Iyist ypoBHst 9Kc-
neptHeiii: REINFORCE, A2C, PPO, DDPG.

5. O0pa3oBaresibHbIE TEXHOJIOTHH
[Tpy W3ydeHUH DUCUMILTUHBI (MOIYJsl) UCIIOJIB3YIOTCS MHHOBAIIMOHHBIE 00pa3oBaTellbHbIE
TEXHOJIOTMM HAa OCHOBE HHTErpalMy KOMIIETEHTHOCTHOIO M JIMYHOCTHO-OPHUEHTHUPOBAHHOIO
MOJIXOA0B C IEMEHTaMHU TPAJUIMOHHOIO JIEKIIMOHHO-CEMUHAPCKOI0 U KBa3UIPO(pECCHOHAIb-
HOro OOy4YeHHUS C HCIIOJIb30BAaHHMEM HMHTEPAKTUBHBIX (OPM INPOBENCHMS 3aHATUH, HCCIEI0Ba-
TEJIBCKOM MPOEKTHOM AEATEIbHOCTU U MYJIbTUMEIUNHBIX y4eOHbIX MaTEpPHAIOB

Bupn y4uebnoii pa- OO6pazoBaresbHbIE TEXHOJIOTHH
OOTBI
DNEeKTPOHHBIC MaTEPUANHI (B T.4. CETEBbIC UICTOYHUKH), HCIOJIB30BAHUE MYIIETUME-
Jlexun JUUHBIX CPEACTB, pa3aTOYHbIA MaTepuall.
[IpakTuueckue TecTupoBaHue, BBINOIHEHUE TPYNIOBBIX AYIUTOPHBIX 3aJlaHUl, WHAMBHAyaJIbHbIE
3aHATHUS JTOKJIAJIbI.




CaMOCTOSTENIbHBIC pa-

Brimonnenue pe(bepaTI/IBHoﬁ paGOTI)I; IIOAroTOBKa M 3aliuTa COOGHICHI/IH C UCIIOJIb-

0OOTEI 30BaHUEM CJIANOBBIX MTPE3CHTALIHI.

6. OneHOYHBIE CpeACTBA JTUCHMILIUHBI (MOTYJIs1)
OCHOBHBIMHU BHJIaMH JIUCITUTUIMHAPHBIX OIICHOYHBIX CPEACTB MPHU (DYHKIIMOHUPOBAHUU MOJIYJIb-
HO-PEHUTHHIOBOM CUCTEMBI OOYYCHHsI SIBIISIOTCS: Ha CTaJAMH PYOSKHOTO pertuHra, Gopmupye-
MOTO IO pe3yjibTaTaM MOJIYJIBHOTO KOMIIBIOTEPHOT'O TECTHPOBAHUS — TECTOBBIC 3aJaHHS; HA
CTaJIUY TIOOMIPUTEILHOTO PEUTHHTA, (DOPMHUPYEMOTO 1O Pe3yIbTaTaM HAMMCAHUS M 3alUTHI pe-
(depaToB MO aKTyaJbHOW MPOOJIEMATHKE, HA CTAJHMH POMEKYTOYHOTO PEHTHHTA, ONpEAeIsieMO-

o 110 pe3yJpTaTaM CAauu

3a49€Ta — TCOPCTUICCKUC BOIPOCHI, KOHTPOJIUPYIOIIHUEC TCOPECTUUICCKOC

coJiep>kaHue y4yeOHOro Marepuana, U KOMIIETEHTHOCTHO-OPUEHTUPOBAHHbBIE 3aJaHUsl, KOHTPO-
JTUPYIONINE MPAKTUYECKUE HABBIKM M3 PA3JIMUYHBIX BUIOB MPOPECCHOHAIBHON EATEIBHOCTH
oOyuatomerocsi no OIIOII nanHoro HampaBieHus, GpopMupyemble TPU U3YYECHUH AUCHUTIIHHBI

(monynst) «KogupoBanue

¥ 3aIMTa HHOOPMAIHN»

6.1. Ilacopt GoHIA OLIEHOYHBIX CPECTB MO TUCHHUILTHHE

Ne Kontpommpyemsie pazaensi (Te- Kon xonTpOonaupyemoit OueHoYHOE CpPencTBO
n/n MBbI) TUCIUIIITUHBI (MOTYJIs1) KOMIIETEHIIUHN HanMeHOBaHHE e
1. CucteMsl TryO0OKOT0 00ydYeHHS YK-1 TecToBbIe 3a1aHUs 21
Temsl peepaToB 4
Bompocs! st 3auera 12
2. OOyueHne ¢ TOAKpEIUICHUEM VK-1 TecToBBIE 3a1aHUA 24
Temsl peepaToB 4
Bomnpocs! mist 3auera 13
6.2 Ilepeuenb Bonpocos 1Jsi 3auera (YK-1)
1. HeiiponHsle ceTu.
2. @YHKIMKY OMMOKM HEWPOHHBIX ceTel M 00ydyeHHe C MOMOIIbI0 0OpaTHOro pac-

MPOCTPAHCHUA I'PAAUCHTA.

3. [TonsiTve 63TUa U AMOXU.

4. PaboTta ¢ n300pakeHUsAMH C MOMOIIBIO HEHPOHHBIX CeTeH.

S, CBepTouHble HEHPOHHBIE CETH.

6. Omepanuu cBepToOK, max-pooling.

1. [TonynsipHbIE apXUTEKTYpPbI CBEPTOUHBIX HEHPOHHBIX ceTeil: AlexNet.

8. [TonynsipHbIE apXUTEKTYpPBI CBEPTOYHBIX HEHPOHHBIX ceTeil: VGG.

9. [TonmynsipHble  apXWUTEKTypbl CBEPTOYHBIX HEMpPOHHBIX ceTeil: Inception
(GoogLeNet).

10. [TonynsspHbIE ApXUTEKTYPBI CBEPTOYHBIX HEMPOHHBIX ceTel: ResNet.

11. TpancdepHoe oOydeHue.

12. O6paboTka TEKCTOB.

13. Paborta ¢ ecTecTBEHHBIM S3BIKOM C IOMOIIBIO HEMPOHHBIX CETEH.

14. BekTopHble

npeacTaBiacHus i TekcTta: word2vec, skip- gram, CBOW, fasttext.

15. PexyppenTHbie HeliponHble cetn, LSTM, GRU.
16. Tpanchopmepsr, BERT, GPT.

17. [TonsiTust areHTa, CPE/Ibl, COCTOSHUSI.

18. [ToHsiTHS NEeWicTBUI U HArpajpbl.

19. Oyukmus neHHocTu coctostaus (Value function) u ¢yHKIMS KayecTBa IeWCTBUA
(Q- funtion).




20.

yecTBa. Q-o0ydeHue.

TH.

21.
22.
23.
24,
25.

I'my6Gokoe o0y4eHune ¢ moAKperieHUEM.

Deep Q-Networks, Actor-critic.

s yposus sxcnieptabliii: REINFORCE, A2C.
Hns yporus skcnieptHbiii: PPO, DDPG.
[IpuMeHeHre reHeTUYECKUX AITOPUTMOB IIPYU KOHCTPYUPOBAHUH HEUPOHHOM Ce-

6.3. IlIkajia OLlEeHOYHBIX CPEACTB

OHTI/IMI/I38.I_II/ISI CTPATCrun € NMOMOIbIO MAKCHUMHU3AIIUU (I)YHKI_II/Iﬁ IOCHHOCTHU M Ka-

YpoBuu

OCBOCHHUA

KOMIICTCHIINI

Kpurepuu onieHuBanust

O1eHOYHBIE CpeCTBa
(k0J1-BO 6AIIIOB)

IIponBunyTHII
(75-100 GamnoB)
«3a4TCHO

OTnUYHO 3HAET OCHOBHBIC HANPABICHUS aHAIM3a JaH-
HBIX; apXUTEKTYpPHI ITyOOKNX HEWPOHHBIX CETEH, MPUMEHSIEMBIX B
pelIeHUH MPaKTUYeCKUX 3afay; MPUHIUIEl TPUMEHEHUs
HEUpOHHBIX CeTed B 3amadax ¢ npuMmeHenueM HWM; orimyHO
HacTpanBaeT HEOOXOIUMOE OKpYKEHHE Ul paboThl C HEHpOH-
HBIMH CETSMH; OCYLIECTBIISICT KPUTUUECKHH aHaIM3 POOJIEMHBIX
CUTyallii Ha OCHOBE CHCTEMHOT'O MOJX0/a, BEIpadaThIBaTh CTPa-
TETUI0 JEUCTBHM; BIAAEeT HABBIKOM IPOBEICHHUS IOJHOTO IUKIIA
BBIUUCIIUTEIBHOTO SKCIEPUMEHTA, OTPAXKEHUS XOJa BBIOJIHEHUS
MPOEKTA U MOJIyYEHHs PE3yJIbTaTOB B OTYETAX U JOKYMEHTALUU
Ha JI0CTaTOYHO BBICOKOM YPOBHE; BJIaJIE€T HABBIKOM HCIIOJIb30Ba-
HUS CYIIECTBYIOIIMX HMPOTPAaMMHBIX OMOIMOTEK W MOAENeH, co-
3/1aHUs TIPOTPAMMHBIX pealln3aluii TIyOOKUX HEMPOHHBIX CeTel
Ha JIOCTaTOYHO BBICOKOM YPOBHE.

TECTOBBIE 3aaHUA
(30-40 6amoB)
WHIMBUIYALHOE 3aaHUE
(8-10 6annos);

BOIIPOCHI JUISL 3a4eTa
(37-50 6asoB)

bazoBrrit
(50-74 6amna)
«3aYTEHO

Xopouio 3HaeT OCHOBHbBIE HAIIPABJICHUS aHAIW3a AAHHBIX; aApXU-
TEKTYpPHI INTyOOKUX HEMPOHHBIX ceTell, NPUMEHSAEMBIX B peIIeHUH
[IPAKTUYECKUX 3a/1a4; IPUHIUIBI IPUMEHEHUS HEUPOHHBIX ceTel
B 3a/1a4yax ¢ npumeHeHueMm MU; xopomo HacTpanBaeT HE0OX01u-
MO€ OKpY>KeHHE AJIsi paboThl ¢ HEHPOHHBIMHU CETSIMH; OCYIIECTB-
JeT KPUTHYCCKUH aHAN3 MpPOOJEMHBIX CHTyallMd Ha OCHOBE
CHUCTEMHOTO TTOX0/Ia, BBIPaOaThHIBATh CTPATECTHIO NIEHCTBHI; BIIa-
JIe€T HABBIKOM MPOBEIEHUSI MOJHOIO LUKJA BBIYUCIUTEIHLHOTO
9KCIIEPUMEHTA, OTPAKEHHUSI XOJa BBIIOJHEHUS MPOEKTa U MOJY-
YEHHUs] Pe3yJbTaTOB B OTYETAX M JAOKYMEHTALlMM Ha XOPOIIEM
YpOBHE; BJIaJIEET HaBBIKOM HCIIOJIb30BAHUS CYLIECTBYIOIIUX MPO-
IpaMMHBIX OHOJIMOTEK M MOJeNel, CO3/aHusl MPOrPaMMHBIX pea-
nu3anui TTy0OKUX HEWPOHHBIX CETEH Ha XOPOIIIEM YPOBHE.

TECTOBBIE 3aAHUS
(20-30 6asoB)
WHAWBUIYaJIbHOC 3aJIaHNUC
(5-7 6aoB);

BOIIPOCHI JUISL 3a4€eTa
(25-37 6amioB)

[Toporossrit
(35-49 6amoB)
«3a4TECHOY

Cna0o 3HaeT OCHOBHBIC HAIIPABIICHUS aHAJHM3a JaHHBIX; ApPXUTEK-
TypBl TIyOOKHX HEHpPOHHBIX CeTeH, NMPHUMEHSEMBIX B pEIICHUH
IIPAKTUYECKUX 3a/1ay; NPUHIUIIBI IPUMEHEHUSI HEUPOHHBIX ceTel
B 3a/1a4ax ¢ npumenenuem MU, ciabo HacTpanBaeT HeoOXoaumoe
OKpY)XeHHE Ul paboThl ¢ HEHPOHHBIMH CETAMH; OCYILECTBISIET
KPUTHYCCKHI aHAIN3 MPOOIIEMHBIX CUTYalMil Ha OCHOBE CUCTEM-
HOTO IIOJXOJa, BBIpAaOAaTHIBaTh CTPATETHMI0 JCHCTBHIl; Biazeer
HaBBIKOM IIPOBE/ICHHS TOJHOTO IMKJIA BBIYUCIUTEIIHLHOTO JKCIIe-
pPUMEHTa, OTPAXKCHUSI XOAa BBINOJHEHMS IPOEKTa W IOIyYSHHUS
pe3yJIbTaTOB B OTYETaX M JOKYMEHTAI[MM Ha C1aboM YpOBHE;
BJIaJICET HABBIKOM HCIIOJB30BaHUA CYHICCTBYIOIUX IIPOTpaMM-
HBIX OMOIMOTEK M MOJeNeld, CO3JaHusl TMPOrPpaMMHBIX pean3a-
UM TITyOOKMX HEWPOHHBIX CEeTeH Ha ¢1a00M ypPOBHE.

TECTOBbIE 3aIaHUs
(15-20 GasoB)
WHIUBHyaIbHOE 3aJaHIE
(2-4 6anna);

BOIIPOCHI JUIS 3a4€eTa
(18-25 bamioB)

Huskuit
(IOTIOPOTOBBIIT)
(KOMITETEeHITUS HEe
chopmupoBaHa)
(Menee 35 6aywioB)
«HE3aYTCHOY

He 3mHaer Teoperndeckne OCHOBBI OOy4YEeHHS aHANIM3a JAHHBIX U
MAalIMHAOTO O0yUYeHUs; CHEUPUKY BHEIAPEHHUS CHCTEM MAaIlWH-
HOTO OOYYEHHS B «OTpaciu», HE yMeeT aHAIM3HPOBATh 3a/ady,
HE OCYIIECTBJISECT NEKOMITO3UIUIO 3a/1a4l; HE YMEET NMPUMEHATh
JIOCTaTOYHOE KOJMYECTBO 3BPHUCTUK; HE HMHTEPECYETCS] HOBBIMU
TPEHIaMH B CBOEH NMPO(ECCHOHANBHON OTpPaciiv; HE BEPHO OIle-
HUBAET CJIOKHYIO CUTYallMl0, HE BEPHO OLIEHMBAET PUCKU W IIO-
CJIEICTBHUS CBOMX JCHCTBHUH.

TECTOBBIE 3aJ[AHUSA
(0-13 Gamnos);
WHAWBUIYaJIbHOC 3aJIaHNUC
(0-3 Gamna);

BOIIPOCHI JUISI 3a4eTa
(0-18 6amnoB)




Bce KOMITIEKTHI OIIEHOYHBIX CPEACTB (KOHTPOJIBbHO-H3MEPUTEIHHBIX MaTepUAIOB), HE00-
XOJIUMBIX JJIs OLIEHKU 3HAHUM, YMEHUH, HABBIKOB U (WJIM) OMbITA JEATEIbHOCTH, XapaKTepHU3Yy-
forye dTanbl GOpMHUPOBAHUS KOMIETCHIIMA B MPOIECCE OCBOSHUS IUCIUIUIMHBI (MOJYIs) TO-
IpOoOHO NPECTaBICHbI B TOKyMeHTe «DOH OIEHOYHBIX CPEICTB AUCHUUIIIUHBI (MOIYJIS)».

7. YueOHO-MeTOAMYECKOEe U MH(OPMAINIHOHHOE o0eciedeHne JUCIMILTUHbI

(Mony.st)
7.1 OcHoBHas yueOHas JuTEpaTypa:

1. CucreMbl HCKYCCTBEHHOTO MHTEIUIEKTA: yueb. mocodue anst By30B/Cugopkuna W.I.M.:
Knopyc, 2014. - 245 c.: un. - bubnuorp.: c. 244-245. - ISBN 978-5-406-03503-0

2. TonmauéB, C. I'. OCHOBBI MCKYCCTBEHHOTO WHTEIUIeKTa : yueOHoe mocobue / C. T.
Tommaués. — Cankrt-IletepOypr : BI'TY "Boeamex" um. J[.®. Ycrunosa, 2017. — 132 ¢. —
ISBN 978-5-906920-53-9. — TekcT : 3neKTpoHHBIH / JlaHb : 3IeKTpOHHO-OMONIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/121872

3. boposckasi, E. B. OcHOBBI HCKYCCTBEHHOTO HMHTEIUICKTa : yueOHoe mocobme / E. B.
bopogckas, H. A. JlaBeimoBa. — 4-¢ uzn. — Mockaa : Jlabopatopus 3nanuii, 2020. — 130 ¢. —
ISBN 978-5-00101-908-4. — TekcT : 3neKTpoHHBIN // JlaHb : 3IEKTpOHHO-OMONIMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/151502

7.2 lonoJIHUTEIbHAs Y4eOHas JuTeparypa:

1. Pribuna I' B. OcHOBBI MOCTPOCHUSI MHTEIEKTYAIBHBIX CUCTEM: y4eO. mocodue s BY-
30B/Pribuna I'.B. - M.: ®unancer u cratuctuka: Madpa-M, 2010. - 430 c.
2. Brrorun BB. DnemeHTsl MaTeMaTH4eckoil TeOpUH MallIMHHOTO 00y4eHus: yuel. mocodue

st By30B Berorun B.B.; Mock. ¢usuko-TexH. uH-T (Toc. yH-T), PAH, MH-T npobiem nepexayn
uHpopmanuu um. AA. Xapkesuya. - M.: MOI'U - UIIIIU PAH, 2010. - 231 c. CucteMsl UcKyc-
CTBEHHOTO MHTEeJUIeKkTa. [IpakTHdeckuit Kypc: yued. mocobue st By3os / Uymokos BJI., Acra-
xoBa N.®., [Torano AC. [u ap.]. - M. BUHOM. Jlab6oparopus 3nanuii: @usmaraut, 2008. - 292
c.

3. SAcuunkuit JI.H. BBeneHne B HMCKYCCTBEHHBIN HWHTEIUIEKT: yued. mocobue s BY-
30/ Acaunkuit JIL.H. - 2-e usn., ucrp. - M.: Akagemus, 2008. - 174 c.

4, Ocunos I'.C. MeToibl UCKYCCTBEHHOTO HHTEJUICKTA: Mororpadus /Ocunosr C, - M.:
®wusmataut, 2011. - 295 c. .

S. JIro b. Teopust u mpakTrKa HeomnpeneneHHoro nporpammuposanus/JIro b.; mep. ¢ aHr.
TromenneB 10.B., Karanos 10.T.; pen. nep. Tromenues FO.B. - M.: BUHOM. JlabopaTtopust 3Ha-
Huii, 2009. - 416 c.

6. Pyuxkun B.H., ®ynun B.A. YHuBepcanbHbIi HCKYCCTBEHHBIH MHTEIEKT U SKCIIEPTHBIE
cucremsl / Pyuxun B.H., ®ynun B.A. - CI16.: BXB-Iletep6ypr, 2009. - 238 c.
7. Kypeitunk BB., Kypeitunk B.M., Pomsun CU. Teopust 3BOMIONHMOHHBIX BBIYHCICHUMN:

[Monorpadus] / Kypeitunk BB., Kypeiunk B,M., Pogzun CU, - M.: ®uzmatiut, 2012. — 260 c,

7.3 MeToauyecKkue yKa3aHusi 10 OCBOEHUIO TUCHMILIHHBI (MOYJIA)

Meroauueckre yka3aHus JJsl IPOBEACHHS MPAKTUYECKUX 3aHATUH 10 nucuuIuinHe «CHCTeMbl
MCKYCCTBEHHOTO MHTEIUIeKTay Jiisi HanpasieHus nmoarotoBku 20.04.01 TexHocdepras Ge3omac-
HOCTb.


https://e.lanbook.com/book/121872

7.4 Uadopmanmnonnsie U HudpoBbie TEXHOJIOTMH (IIPOrpaMMHoOe odecmede-
HHe, COBpeMeHHbIe NpodeccHOHAIbHBIE 0a3bl JAHHBIX U HHPOPMALIMOHHBIE
CIIPaBOYHbIE CUCTEMBI)

VYuebHas AuCHUIUIMHA (MOIYNb) MPEAyCMaTpUBaeT OCBOCHHE MH(OPMAIIMOHHBIX M LUQ-
POBBIX TexHOJIOTUH. Peanu3anus [uppoBbIX TEXHOIOIUN B 00pa30BaTEIbHOM IIPOCTPAHCTBE SIB-
JsieTcs OJHOM M3 BXKHEWIIMX Ieieid 00pa30BaHMs, AAIOLIEH BO3MOXKHOCTh pa3BUBATh KOHKY-
PEHTOCIIOCOOHBIE KauecTBa 00yJaroImuXxcs Kak OyyluX BbICOKOKBAIN(UIIMPOBAHHBIX CIIEeLUa-
JIMCTOB.

[MudpoBble TEXHOIOIMH NPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(P(PEKTUBHOIO peleHUs
3a7a4 Mpo(ecCHOHAIBHOTO, COIMAILHOTO, JMYHOCTHOTO XapaKTepa C UCIOIb30BaHUEM PA3IINy-
HBIX BUJI0B KOMMYHHUKAI[MOHHBIX TeXHOJOIWH. OcBoeHHe LU(POBBIX TEXHOJOTUH B paMKax
JAaHHOW JTUCHUIUIMHBI (MOAYJS) OPUEHTHPOBAHO HA CIIOCOOHOCTH O€30MAacHO M HaJIC)KAIIUM
00pa3oM Nojy4ark JOCTYII, YIIPaBIATh, HHTETPUPOBATh, OOMEHNUBATHCS, OLICHUBATh U CO3/1aBaTh
MH(POPMAIIHIO C TIOMOIIBIO IH(PPOBBIX YCTPOUCTB U CETEBBIX TeXHONOTUH. DopMupoBanue nud-
POBOIl KOMIIETEHTHOCTU Mpejroiaraer paboTy ¢ AAHHBIMHU, BJIaJC€HHE HWHCTPYMEHTaMU JUIs
KOMMYHUKAIIH.

7.4.1 DJIeKTPOHHO-0MOJIHOTEYHbIE CUCTEMBI U 0a3bI TaHHBIX

1. OO0 «9BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanue ycayr ot 03.04.2024
Ne 6/1 (CereBast anekTpoHHast OnOIMOTEKA)

2. baza manHbIxX snekTpoHHBIX HH(pOopMannoHHBIX pecypcoB ®I'BHY ITHCXb (morosop
1o 00eCTIIeYeHHIO OCTYTa K 3JEKTPOHHBIM nH(popMannoHHbM pecypcam OI'BHY ITHCXEB ue-
pe3 tepmunan yaanenHoro pocryna (TY [ ®I'BHY LHTHCXB) ot 09.04.2024 Ne 04-YT/2024)

3. DnexTpoHHas 6ubnmmoreynas cucrema «HanmonanpHbI TUppPOBON pecypc «PyKoHT»:
Komnekiuu «ba3oBeiii MaccuB» u «Komoc-c. Cenbckoe xo3siictBoy (https://rucont.ru/) (morosop
Ha OKa3aHHUe yCIyT I0 MpeocTaBiIeHuto 1ocTymna oT 26.04.2024 Ne 1901/bI122)

4. 000 «dnektpoHHOe M3aTenbcTBO FOPAWTY (https://urait.ru/) (oroBop Ha okasaHHe
YCIIYT TIO TIPEIOCTABIEHUIO IOCTyMa K 00pazoBaTenbHOM miargopme OO0 «DneKTpoHHOE U3/1a-
tenbctBo FOPAMTY ot 07.05.2024 Ne 6555)

5. DnextpoHHO-OMOMMOTEYHAst crctema «Bepranckuii» (https://vernadsky-lib.ru) (moro-
BOp Ha 6€3BO3ME3/THOE UCIONIb30BaHKe TIpousBeneHui oT 26.03.2020 Ne 14/20/25)

6. baza nannbix HOB «HanmonanbHas snextpoHHas OuOmmorteka» (https://rusneb.ru/)
(morosop o noakioueHun k HOb u npenocrasnenun nocryna k oosexktam HOb ot 02.02.2024
Ne 101/HDOB/4712-m)

7. CornaiieHue o COTPYIHUYECTBE MO OKAa3aHUIO0 OMOIMOTEYHO-MH(OPMAIIMOHHBIX U CO-
LUOKYJIBTYPHBIX YCIYT MOJIb30BATENsIM YHUBEPCUTETA U3 YHCIIa UHBAJIUIOB IO 3PEHUI0, Cllado-
BUJISIINX, WHBAJIUIOB APYTUX KATETOPUN C OTpaHMUYEHHBIM JOCTYNOM K HH(OpManuu, JuI,
UMEIOLUX TPYAHOCTU ¢ uTeHueM riockomneyatHoro tekcta TOI'BYK «TamboBckas obnactHas
yHUBepcalibHasi Hay4Has oubmmorteka M. A.C. Ilymkuna» (https://www.tambovlib.ru) (corna-
uieHue o corpyanuuectse ot 16.09.2021 Ne 6/n)

7.4.2. UudopmManmoHHbIe CIPABOYHbIE CUCTEMBI
1. CnpaBounas mpaBoBas cucteMa Koncynerantlmoc (10roBop mocTaBKu, aganTaluid U
COIPOBOXKACHHUS FK3eMIuIsIpoB cucteM Koncynprantllnroc ot 28.02.2025 Ne 12413 /13900/3C).
2. DneKkTpoHHBIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHT» (morosop Ha yciy-

TH IO COMPOBOXIeHHIO oT 28.02.2025 Ne 194-01/2025).
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https://e.lanbook.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

uus - https://elibrary.ru/

7.4.3. CoBpemeHHbIe NpodeccHOHATIbHBbIE 0a3bI JAHHBIX
1. ba3a 1aHHBIX HOPMaTUBHO-TIIPABOBBIX AKTOB MH(OPMAILIMOHHO-00pa30BaTeIbHOM MpO-
rpammbl «Pocmeron» (moroBop ot 05.09.2024 Ne 512/2024)
2. baza mannupix Hayunoii anextponnoi 6ubnuorekn eLIBRARY.RU — poccuiickuii un-
(bopMaMOHHO-aHATUTUYECKUN TIOPTa] B 00JaCTH HAyKH, TEXHOJIOTUH, MEIULIUHBI 1 00pa3oBa-

3. Ilopran oTKphITHIX AaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. OrtkpeiTeie naHHble DenepalbHONW  CITYkKOBI

https://rosstat.gov.ru/opendata

rocyaapcTtBs €HHOM CTaTUCTUKH -

7.4.4. JInueH3MO0HHOE U CBOOOIHO pacnpocTpaHsieMoe NPOrpaMMHoe odecie-
YyeHHe, B TOM YHCJIe 0Te4eCTBEHHOT0 MPON3BOICTBA

Ne HanmenoBanue PazpaboTunx HoctynHocTh Ccputka Ha Enuabiid PexBuzutel noa-
1O (mpaBoobia- | (JIMLECH3MOHHOE, | PEecTp POCCHUHCKUX TBEPIKAAIOLIETO J0-
JaTeb) cBoOOHO pac- | mporpamm mi OBM | kymeHra (mpu Hamu-
npoctpansemoe) | u BJI (mpu Hammaum) 517179
1 | Microsoft Windows, Microsoft JIuneH3nonHoe - Junensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok neit-
CTBUS: OECCPOUHO
2 | AwnrtuBupycuoe po- | AO «Jlaboparo- | Jlunensuonuoe | https://reestr.digital.g | CyGnuieH3uoHHbIH
rpammHoe obecriede- | pust Kacnepcko- ov.ru/reestr/366574/? norosop ¢ OO0
uue Kaspersky ro» sphrase_id=415165 «Codreke» ot
Endpoint Security mis (Poccus) 09.12.2024 Ne 6/1,
ousHeca CPOK JICHCTBHS: C
09.12.2024 mo
09.12.2025
3 | MoiitOduc Crangapr- | OOO «Hosbie Jluuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
HBIH - o0JauHbIe TEX- ov.ru/reestr/301631/? «PyOuKon»
OducHbli maker nosoruu» (Poc- sphrase_id=2698444 ot 24.04.2019 Ne
JUTS pabOTHI C TOKY- cusi) 03641000008190000
MEHTaMH ¥ IMOYTOH 12
(myoffice.ru) CpOK JeiicTBus: Oec-
CPOYHO
4 OducHbIN makeT AO «P7» JIunensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
«P7-Ocducy ov.ru/reestr/306668/? «Codrexc»
(meckTormHasi BepCHsi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK JieiicTBust: Oec-
CPOYHO
5 OrmeparioHHast CH- 00O "bazaner | Jlunensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
creMa «Anpt OGpaso- | cBoGOIHOE MPO- ov.ru/reestr/303262/? «Codrekc»
BaHHE rpaMMHoOe ofec- sphrase_id=4435015 or 24.10.2023 Ne
neyerme" 03641000008230000
07
CpOK JieficTBus: Oec-
CPOYHO
6 | Iporpammuas cucte- | AO «Antumna- | Jlunenswonnoe | https://reestr.digital.g | JluueH3uoHHBIH 1O-

Ma ISl 0OHapyKEeHUs
TEKCTOBBIX 3aMMCTBO-
BaHUH B y4eOHBIX U

ruar» (Poccus)

ov.ru/reestr/303350/?
sphrase_id=2698186

roeop ¢ AO «A=-
TUIUTaTHaT» OT

23.05.2024 Ne 8151,
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Hay4YHBIX paboTax
«Antunnaruat BY3»

CPOK ACHCTBUS: C
23.05.2024 no

(https://docs.antiplagia 22.05.2025
us.ru)
7 Acrobat Reader Adobe Systems | Cso6oaHO pac- - -
- IPOCMOTP JOKYMEH- MPOCTPaHAEMOE
toB PDF, DjVU
8 Foxit Reader Foxit CBo6oHO pac- - -

- IPOCMOTP TOKYMECH- Corporation

ToB PDF, DjVU

HPOCTpaHsIeMoe

7.4.5. Pecypchbl HH(pOPMAIIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTn « UHTEp-
HEe»

1. CDTOwiki: 6a3a 3Hanuii no 1udpoBoi Tpancdopmaruu https://cdto.wiki/

2. Oc¢wunmansueiii caiit MUC Poccun - http://www.mchs.gov.ru/

3. Oxpana tpyna - http://ohrana-bgd.ru/

7.4.6. Iln¢poBble MHCTPYMEHTHI, IPUMEHsieMble B 00pa30BaTe/IbHOM IPO-

mecce
LMS-mardhopma Moodle
Bupryansnas nocka Mupo: miro.com
Buptyansnas nocka SBoard https://sboard.online
Oo6uaunsie cepBuchl: Sunekc./luck, Oomako Mail.ru
Cepaucsl onpocos: Anaexc ®opmbl, MyQuiz
Cepsucsl BuseocBs3u: SAnjgexc tenemoct, Webinar.ru
CepBuc coBMecTHOM paboThl HajJ mnpoekTamu g HebOompmmx rpynn  Trello
http://www.trello.com

Nooor~whPE

7.4.7. lludpoBble TEXHOJOTHHU, IPUMEHsIEMble NPU U3YYE€HUH TUCIUNINHBI

Ne | Iudposslie Tex- Buzpsl yaeOHOM paboOTHI, BbI- dopMmupyemebie NaK
HOJIOTUHU MOJIHAEMbIE C TPUMEHEHUEM KOMITETEHIINH
11U (GPOBON TEXHOJIOTHHU
1. | O6naunsie TexHo- | Jlexnuu VYK-1 Cnocoben | UJI-2yk-1 -
JIOTUU ITpakTHueckue 3aHsITHS OCYIIECTBIIATh Omnpenenser
2. | bompmue nanubie | Jlexuun KPUTHUYECKHI npoOensl B WH-
[TpakTHyeckue 3aHATHS aHanu3 npoOieM- | popmaruu, He-
HBIX CUTyalluil Ha | 00XOAUMOM ISt
OCHOBE CUCTEM- pelmeHnus  mpo-
HOTO MOJX0/4a, OJIeMHOW CcHUTYya-
BbIpabaThIBaTh LIUU, U TIPOEKTH-
CTpaTETHIO JeH- pyeT mpolecchl
CTBUH [0 HMX yCTpaHe-
HUIO
3. | Texuonornu Oec- | Jleknuu Na-3 yk-1 -
IpoBOJHOM cBsA3u | IIpakTHyeckue 3aHATHSA KpuTHaecknu
CamocrosrenbHas paboTta OIIEHUBAET
HaJEKHOCTh HC-
TOYHUKOB  HH-
dbopmaruu, pa-
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https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/
http://www.mchs.gov.ru/
http://ohrana-bgd.ru/

0oTaer ¢ MpPOTHU-
BOPEUUBOM  WH-
dbopmarmeit  u3
pasHBIX  HCTOY-
HUKOB

8. MarepuajibHO-TEXHUYECKOE O0eceYeHne M CIUIUIMHBI (MOayJis) (Mo-

AyJIs1)

HaumeHnoBanue cre-
LIUAJIbHBIX ITOMEIIe-
HUM U TOMEICHUN
JUJISL CAMOCTOSITEIIb-
HOW pabOThI

OCHaHIeHHOCTL CHeLUaJIbHBIX MOMEIIEHUHN U MMOMEIIEHUM A1 CaMOCTOSTEIbHOM pa60T1,1

393760, Poccus,
Tam6oBckas 001acTh,
r. MuuypuHCk, yi.
WHTepHaIMOHATIBHAS,
oM Ne 101, 2/32

YueOHas ayAuTOpHs JUIsS IPOBEACHUs y4eOHbBIX 3aHATHH JIEKIIMOHHOTO THIa: M HTepakTHBHAS
nmocka — 1 mt.; CucteMHubi KoMIieKT — 1 mT.; [IpoekTop Viewsonic — 1 mrt. HaGopsr nemoH-
CTPALJHOHHOT0 000PYAOBaHHS U Y4eOHO-HAITISAHBIX TOCOOHI.

393760, Poccus,
TamboBckas 001acTh,
r. MuuypuHcCk, yiu.
WHTepHannoHaibHas,
qom Ne 101, 1/114

Y4eOHast ayJUTOpHS AL IPOBEIACHUS yueOHBIX 3aHATHIH CEMUHAPCKOTO THIA, KypCOBOTO
MPOEKTUPOBAHMS (BBITOJHEHHUS KYPCOBBIX Pa0OT), TPYNIOBEIX U MHAWBUIYaJIbHBIX KOHCYIIb-
TaIMi, TEKYIIEero KOHTPOJIA U MPOMEXYTOUHOI aTTecTanuu (KOMIbIOTepHBIH knacc): Cu-
cremublii komruiekT (ITpoueccop Intel Original LGA 1155 Celeron) — 9 mr.; Kabunet ocHa-
IIeH MaKeTaMH, HarJISAHBIME y4eOHBIMH TIOCOOUSIMH, TPEHAKEPAMH M IPYTMMH TeXHHY e-
CKUMH cpeacTBaMU. KoMIploTepHas TeXHHKa NOAKIIOUeHA K ceTH «MHTepHeT» U obecrieueHa
noctynoM B OMOC yHuBepcurera.

393760, TamboBcKast
0011aCTh,
r. MuuypuHCkK, yi.

WHTepHAIMOHATBHAS,
moM Ne 101, 1/210

[Tomemenue 11 CaMOCTOSITENBbHON paboThl: mpuHTEp — 3 mt., M®Y Canon i-Sensys MF
4410, noytoyk Hewlett Packard Pavilion, kommerotep — 3 mir, komnetotep Celeron E 3300,
kommnberotep Dual Core, kommsrotep OLDI 310 K/I, xommupoBansHsIi ammapat Kyocera. Kowm-
IBbIOTEPHAs TEXHUKA MOAKIIIOUeHA K ceTH «VIHTepHeT» 1 00eceyeH TOCTYH B JJICKTPOHHYIO
MH()OpMaMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHTETA.

Pabouas mporpamMMa JUCIUTUIMHBI (MOIYJIS1) COCTABIICHA B COOTBETCTBUH C TPEOOBAHUSIMHU
®I'OC BO no nanpasnenuto — 20.04.01 «TexnochepHas Oe3omacHOCTHY OoT 25 Mast 2020 1. Ne

680

ABTOpBI: 3aBenyromui kKadenpoil MareMaTuky, GU3MKU U MHPOPMAIIMOHHBIX TEXHOJIOTHUIl

Kapreunna H.B.

CTapIJ_II/Iﬁ npenoaaBaTeib Ka(l)e)lpbl MaTCMaTHKU, (1)I/I3I/IKI/I 151 I/IH(I)OpMaLII/IOHHLIX TEXHOJIOTHI

ITyenuunesa H.B.

Peuensenr:

3aBeNyouii Kadeapoil cTaHIapTU3aLMKM, METPOJIOIMM M TEXHHYECKOIro cepBHca, K.T.H.,
noueHT XartyHues B.B.

[Iporpamma pazpaborana B coorBeTcTBUHU ¢ TpeboBanusimu O@I'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceaHuu Kadeapsl MaTeMaTHKH, GU3UKKU U HHPOpMaIu-
OHHBIX T€XHOJOTHH, mpoTokoi Ne 8 ot 9 Hos10ps 2020 T.

[Tporpamma paccMOTpeHa Ha 3aceIaHuU Y4eOHO-METOANYECKON KOMUCCUH UHKEHEPHOTO
unctutyra ®I'6OY BO Muuypunckuii I'AY, nporokon Ne 9 ot 16 Hos1Opst 2020r.

[TporpammMa yTBep>Ka€Ha Ha 3ac€AaHUU Y4eOHO-METOAMUYECKOTO COBETA YHUBEPCUTETA
npotokos Ne 3 ot 19 Hoa6pst 2020r.

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu OI'OC BO.

[Tporpamma paccMoTpeHa Ha 3acelaHuu Kadeapbl MaTeMaTUKH, PU3UKK U HHPOpMAIU-
OHHBIX Te€XHOJOrHH, mpoTokoi Ne 8 ot 1 anmpens 2021 r.
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[Tporpamma paccMOTpeHa Ha 3aceaHuu Y4eOHO-METOANYECKONH KOMUCCUN MHKEHEPHOTO
uactutyra ®I'bOY BO Muuypunckuii 'AY, nporokon Ne 9 ot 5 anpens 2021r.

[TporpammMa yTBep>KAeHA Ha 3aC€AaHUU YIeOHO-METOAMYECKOTO COBETA YHUBEPCUTETA
npoTokoa Ne 8 ot 22 anpeinst 2021r.

[TporpamMma nepepaboTaHa u JOMOTHEHA B COOTBETCTBUU ¢ TpeboBanusmu GI'OC BO.

[Tporpamma paccMOTpeHa Ha 3aceaHuu Kadeapsl MaTeMaTHKH, GU3UKKU U HHpOpMaLu-
OHHBIX T€XHOJOrHuH, mporokoi Ne 9 ot 10 utons 2021 r.

ITporpamma paccMOTpeHa Ha 3acelaHuu Y4eOHO-METOANYECKONH KOMUCCUHN HHKEHEPHOTO
uncturyra ®I'6OY BO Muuypunckuii I'AY, nporokon Ne 11 ot 15 urons 2021r.

[TporpammMa yTBepsKA€Ha Ha 3ac€aHUU Y4eOHO-METOAMYECKOIO COBETa YHUBEPCUTETA
npotokod Ne 10 ot 24 urons 2021r.

[Iporpamma nepepaboTaHa U JOMOJHEHA B cOOTBeTCTBHH ¢ TpeboBaHusiMu OI'OC BO.

[Tporpamma paccMOTpeHa Ha 3aceaHuu Kadeapsl MaTeMaTHKH, GU3uKu 1 HHPOpMaIu-
OHHBIX TeXHOJIOruH, mpoToko Ne 8 ot 11anpens 2022 r.

[TporpaMma paccMOTpeHa Ha 3ace/laHui y4eOHO-METOUUECKOH KOMUCCUN UHKEHEPHOT O
uncturyra ®I'bOY BO Muuypunckuit 'AY, nporokon Ne 7 ot 14 anpens 2022 r.

[Tporpamma yTBep:k/ieHa Ha 3aCEIaHUU Y4€OHO-METOJUYECKOI0 COBETA YHUBEPCUTETA
rpotokod Ne 8 ot 21 anpens 2022 r.

[Tporpamma nepepaboTaHa U JOIIOTHEHA B COOTBETCTBUU ¢ TpeboBanusimu GI'OC BO.

[Tporpamma paccMOTpeHa Ha 3aceaHuu Kadeapsl MaTeMaTHKH, GU3uKK U HHpOpMaLu-
OHHBIX TeXHOJIOTUH, MpoTokoa Ne 9 ot 1 uronst 2023 r.

[Tporpamma paccMOTpeHa Ha 3acelaHuu Y4eOHO-METOANYECKON KOMUCCUH HHKEHEPHOTO
uHcturyra ®I'BOY BO Muuypunckuii 'AY, nporokxon Ne 10 ot 19 utons 2023 r.

[Tporpamma yTBep KAeHa Ha 3ac€aHUU Y4eOHO-METOAMYECKOIO COBETa YHUBEPCUTETA
npotokos Ne 10 ot 22 utons 2023 r.

[Tporpamma nepepaboTaHa 1 J0M0OJIHEHA B cooTBeTcTBUHU ¢ TpeboBanusmMu OI'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceaHuu Kadeapbl MaTeMAaTUKU, GU3UKU B WH(POpMAIIH-
OHHBIX T€XHOJIOTUH, poToKoia Ne 6 ot 14 mas 2024 r.

[TporpamMma paccMOTpeHa Ha 3aceJaHuN y4eOHO-METOJNYECKONH KOMUCCUU MHKEHEPHOTO
uHcturyra ®I'bOY BO Muuypunckuii ['AY, nporokon Ne 9 ot 20 mas 2024 r.

[IporpamMma yTBepkJeHa Ha 3aceJaHUU Y4eOHO-METOJIUYECKOTO0 COBETa YHUBEPCHUTETA
npoTtokon Ne 9 ot 23 mas 2024 1.

[Iporpamma nepepaboTaHa U I0TIOJIHEHA B cOOTBeTCTBUM ¢ TpeboBaHusiMu ®I'OC BO.

[TporpammMa paccMoOTpeHa Ha 3acefaHuu Kadeapbl MaTeMAaTUKU, GU3UKU U HH(POpMAIIH-
OHHBIX T€XHOJOTHH, mpoTokos Ne 12 ot 7 anpenst 2025r.

[TporpammMa paccMOTpeHa Ha 3acelaHHM y4eOHO-METOINYECKONH KOMUCCUN HHKEHEPHOTO
unctutyra ®I'6OY BO Muuypunckuii I'AY, nporokon Ne 8 ot 14 anpens 2025r.

[TporpammMa yTBep:kJieHa Ha 3acelaHMM Y4eOHO-METOAMYECKOIO COBETa YHHBEpPCHTETa
npoTtokon Ne 8 ot 23 anpens 2025 rona.

OpuruHan JTOKyMEHTa XpaHUTCS Ha Kadeape TEXHOJIOIMYECKHUX MPOIECCOB U TEXHO-
cdepHoit 6€30M1acCHOCTH.
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