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esu ocBOeHUsS JUCHUIIHMHBI (MOAYJIA)
[lenssMu OCBOCHMS AUCIUIUTHHBI (MOIYIISI) SIBJISIETCSl OBJIaJICHUE O0YJaIOIIUMHUCS OCHOB-
HBIMU MCTOAAaMH TCOPHUU HHTCIUICKTYAJIbHBIX CUCTCM, HpI/IOGpeTeHI/Ie HAaBBIKOB I1O0 HUCIIOJIB30Ba-
HHUIO MHTCJUICKTYAJIbHBIX CUCTEM, U3YUCHUC OCHOBHBLIX MCTOAOB IPCACTaBJICHUSA 3HAaHUHA U MO-
JEIIMPOBAHUS PACCYKICHUM.

2. MecTo aMCHUILVIMHBI (MOXYJIsI) B CTPYKType 00pa3oBaTeibHOM MPo-

rpaMMbl

CornacHo yuyeOHOMY IJIaHy 10 HampaBiieHUIO oarotoBku 35.04.06 Arpounxenepust «Cu-
CTEMbl HCKYCCTBEHHOIO WHTEIUIEKTa» OTHOcuTcss K broky 1. JlucuurumaHel (MOZYITH)
(b1.B.[1B.02.03).

Jlnst ocBOEHUS] AMCUUILUIMHBL (MOIysl) «CHCTEMBI HCKYCCTBEHHOTO MHTEIICKTa» 00ydaro-
IIMEeCs] MCTIONIb3YIOT 3HAHUS, YMEHUS, HABBIKK, C(HOPMUPOBAHHBIE B XO€ U3yYCHUS AUCLUIUINH
«KomnbroTepHbIe TEXHOJIOTUU B HayKe U 00pa3oBaHUM», «/HKeHepHOe obeclieueHue TeXHOIIO0-
ruyeckux npoieccoB B AITK».

Marepuan aucUUIUIMHBL (MOAYJS]) TECHO B3aMMOCBSI3aH C TaKUMM JUCLMILIMHAMU (MO-
OyasiMH), Kak «OnNTUMHU3aLus PEXKUMHBIX U KOHCTPYKTUBHBIX IapaMETPOB TEXHOJIOIMUYECKOTO
obopynoBaHus», «TeHIeHIIMN Pa3BUTHUS MH)KEHEPHOIO OOECIEYEHUs B CEILCKOM XO3AHCTBE».
3HaHus, yMEHHS ¥ HaBBIKK, CYOPMHUPOBAHHBIC B X0JI€ U3YYCHUS TAaHHON AMCUUIUIMHBI (MOTYJIS)
HEOO0XOAMMBI B JaJbHEUIIEM Il IPOXOKACHUS IPOU3BOACTBEHHON TEXHOJOTMUECKOH (ITPOeKT-
HO-TEXHOJIOTHYECKOH) PaKTHKH, TOATOTOBKU K ['MA.

3. [lnanupyemble pe3ybTaThl 00y4eHHS MO0 IUCUMUILINHE, COOTHECEHHbIE

¢ IVIAHMPYEMbIMH Pe3yJIbTATAMHU OCBOCHHUSA 00pa30BaTeJIbHOM MPOrPaMMBbI
OcBoenue JUCHUITIIITNHBI (MOI[y.]'IH) HaIIpaBJICHO Ha (I)OpMI/IpOBaHI/Ie CIICAYIOIHNX KOMIICTCH-

LA
Kon u naume- Kox u nHanme- Kpurtepuu otieHMBaHUS pe3ynbTaTOB O0YUIESHUS
HOBaHWE YHHU- | HOBAaHWE WHAM-
BepCaJbHOI KaTtopa 10CTH- -
KOMIIETEHIIMN | KeHHs yHuBep- | HH3KHH V(HOHO'
CaJIbHBIX KOM- POTOBLIH, KOM= MIOPOrOBBIN 0a30BbIi MPOJABUHYTHII
TeTe it METCHIUS HEe
cthopmupoBaHa)
Kareropus yauBepcaibHbIX KOMIETEHIMH - CHCTEMHOE U KPUTHUYECKOE MBILUICHHE
VK-1 Cnoco- | U-1yx.s Ana- | He moxeT aHa- Cnabo Xopowo anHa- | OTiIMYHO aHa-
OeH ocy- JU3UPY- JIU3UPO- py- TU3UPY- JTU3UPY-
LIECTBIISATh €T MpoOJEeMHYI0 | BaTh MPOOJIEMHY | €T IpOOJIEMHYIO C | €T MPOOJeMHy | €T IPOOJIeMHY
KPUTUYECKUH | CHTYallMIO KaK | IO CUTYallMIo K& | UTYaluIo KaK 10 CUTYalluIO K | 0 CUTYaLHIO K
aHaJIM3 Mpo- cucre- K CHCTe- cucre- aK CHCTe- aK cucre-
ONEMHBIX CH- | MY, BBISIBIISISI €€ | MY, BBISIBJISISI €€ | MY, BBISIBIISISI €€ C | MY, BBISIBIISISL € | MY, BBISIBIISIS €
Tyalnui Ha COCTaBJISIO- COCTaBJISIO- OCTaBJISIO- € COCTaBJISIOL | € COCTaBJISION]
OCHOBE CH- LIME U CBA3U LIKME U CBSA3U LK€ U CBSA3U W€ U CBSI3U U€ U CBSI3U
CTEMHOTO MEXTy HUIMH MEXYy HUIMU MEXy HUIMHU MEXy HUMH MEXy HUMH
noaxona, Bbl- | MJ-2y,q - He moxer Cnabo MOXKeT Xoporto Mo- OTJIMYHO MO-
pabaTbIBaTh Omnpenens- ompene- ompene- JKET orpene- XKeT orpene-
CTpaTeruio eT mpoOenbl B U | JISITh NPOOENbl B | JIATh MPOOETBI B U | JISITH NPOOEIIBl | JIATH IPOOETIBI
neiicTBri H(opMaruu, WHPOPMAITIH, HpopMmanuy, He- | B MHPoOpManu | B uHGOpMAIH
HEeoO0X0au- HEe00X01u- 00X0/1H- W, HeOOXOoIHu- | M, HeoOXO0au-
MO JUIsl pelieH | MO JUIsl pellieH | MO JUIsl peIieHusl | MOM JUIs perie | MOM [ perie
usi IpoOJIeMHON | st IpoOJIeMHONW | TPOOIIeMHOMN HUS IPOOJIEMH | HHS IPoOIeMH
CUTya- cuTya- cuTya- ol cutya- ol cutya-
LUH, ¥ IPOEKTH | 1MW, ¥ IPOEKTU | UM, ¥ IPOEKTHPY | LIUH, U POEKT | LIHH, U IPOEKT
py- py- €T MPOLIECCHI 10 U | HPY- upy-
€T MPOIIECCHI [0 | €T MPOIECCH [0 | X YCTPAaHEHHIO €T MPOIIECCHI T | €T MPOIECCHI IT
WX YCTPAaHEHHIO | UX YCTPAHEHHIO 0 UX ycTpa- 0 UX ycCTpa-
HEHHIO HEHUIO




HJ—I'S yk-1 7
Kputnue-

CKH OLICHUBAET
Ha/ICKHOCTD
HCTOYHH-

KOB HH(pOpMAITH
u, paboraer ¢
MPOTUBOPEYH-
BoH mH(MOpMAITH
el U3 pa3HbIX

He moxer xpu-
THYE-

CKH OLICHHBATh
Ha/IeKHOCTh
UCTOYHH-

KOB HH(pOpMAITH
u, paboTaet ¢
MPOTHUBOPEYH-
BOH mH(MOpMAITH
€l U3 pa3HbIX

Cnabo MOXeT
KpUTHYe-

CKH OIICHUBAaTh
Ha/Ie)KHOCTh HC-
TOYHU-

KOB HH(pOpMaITny,
pabotaert ¢ mpo-
TUBOPCYH-

BOH mH(pOpMaIme
U U3 pa3HbIX HC-

Xoporio Mo-
KeT KpuTuye-
CKU OLICHHUBATh
Ha/Ie)KHOCTD
WCTOYHU-

KOB HH(pOpMAIT
uH, paboTaer ¢

qH-
BOI MHQOpMAIL

OTan4HO MO-
KET KpUTHIe-
CKH OIICHUBATh
HaJICKHOCTh
HCTOYHH-

KOB HH(OpMAIT
uu, padoTaer ¢

K-
Bol mH(OpMAaI

HCTOYHUKOB HUCTOYHUKOB TOYHHKOB Wel U3 pasHbIX | Mel U3 pasHbIX
WUCTOYHUKOB HCTOYHUKOB

N1-4yy., Pas- He moxer pas- Cmabo MOXeET Xopo1o Mo- OTaIn4HO MO-

pabatbiBa- pabarhki- pa3pabaThbI- JKeT pazpaba- | keT pazpada-

eT U cojiepiKare
JBHO apryMeH-
THpy-

€T CTPATETHIo pe
mre-

HUS TIPOOIEMHO
i curya-

LU Ha OCHOBE C
HUCTEMHOTO U
MEXTUCIIUTLITU-
HapHO-

ro IOAXOJ0B

BaThb U COJIepKa
TEJIBHO apry-
MEHTHUPY-

€T CTPaTerulo pe
1re-

HUS IPOOIEMHO
i curya-

LIUM Ha OCHOBE C
HCTEMHOTO U
MEXIUCLUATLIN-
HapHO-

r'o HOAXO0J0B

BaTb U CoJiepKaTe
JBHO apryMeH-
TUpy-

€T CTpaTeruio pe
mre-

HUS TIPpOoOIEeMHON
cuTya-

IIMM Ha OCHOBE CH
CTEMHOTO U

MEK IUCLIUTIIIH -
HapHO-

IO IOJIX0JI0B

THI-
BaTh M COAEPK
aTeNbHO ap-
TYMEHTHUDY-

€T CTPaTeTHIo
perie-

HUS TPOOTIEMH
oil curya-
IINM Ha OCHOBE
CHCTEMHO-

TO ¥ MEXANC-
[UIUTHHAPHO-
o NOJX0JI0B

THI-
BaTh M COAEPK
aTeNbHO ap-
TYMEHTHUDY-

eT CTPATEeTHIO
perie-

HUS TPOOTIEMH
oil curya-
IIMM Ha OCHOBE
CHUCTEMHO-

TO M MEXANC-
[UIUTHHAPHO-
o NOJX0J0B

I/IH'Sy]{.l CTpO-
HT CLICHApHUH pe
ajn3a-

UHU CTPpATCTUu,
orpeac-

JIs1s1 BO3MOKHBIC
puc-

KW ¥ Ipeajiarasd
IIyTH

UX YCTpaHEHHUs

3aavyu

He moxert ctpo-
CTpoO-

HTH CLIEHAPUH P
eajusa-

LUK CTPATEeTHH,
orpene-

JIs1s1 BO3MOKHBIC
puc-

KU ¥ IIpejiaras
IyTH

UX yCTpaHEHHS
3a1a4u

C1a0b0 MOXKET
CTpoO-

UTh CIICHAPHH pea
J3a-

UK CTPATETUH,
omnpee-

JIAs1 BO3BMOXHBIC p
HcC-

KU ¥ TIpeJyiaras i
yTH

UX YCTpaHCHHS
3a1a4n

Xopo1o Mo-
JKET CTPo-

HTb CLCHApUHU
peanusa-

UM CTPaTETUH
, oIpeze-

1511 BO3MOYKHBI
€ PUCKH U TIpe
Juiaras myTH
X YCTpaHEHH
o 330a49H

OTangHO MO-
KET CTPO-

UTh CIIEHAPUU
peanmuza-

WU CTpaTEeTUH
, OTIpejie-

JIsI1 BO3MOJKHBI
€ PUCKU U TIpe
Juiarast myTH
WX YCTpaHEHU
s 3a1a491

B pe3ynbrate u3yueHuss AMCUUILINHBI (MOIYJIs) 00yJaroIUiCs TOIKEH:

3HaTh OCHOBHBIE HAIIPABJICHUS aHAJIN3a JAHHBIX; apXUTEKTYPhl IITyOOKHX HEMPOHHBIX Ce-
TEW, IPUMEHSIEMBIX B PEHICHUU NMPAKTHUYECKUX 3a7a4; MPUHLMIIBI IPUMEHEHHS] HEUPOHHBIX Ce-
TeW B 3a1a4ax ¢ npuMmeHenuem MU;

YMETh HacTpauBaTh HEOOXOAMMOE OKpY)KE€HHUE sl paboThl ¢ HEHPOHHBIMHU CETSAMHU;
OCYILLIECTBIATh KPUTUYECKUI aHANN3 MPOOIEMHBIX CUTyalluii Ha OCHOBE CHUCTEMHOIO IOJX0/a,
BBIPa0ATHIBATh CTPATETHIO JCHCTBUIA;

BIIQJICTh HABBIKOM IIPOBEJEHUs ITOJIHOIO IIUKJIA BBIYUCIUTEIBHOTO DKCIIEPUMEHTA, OTpa-
YKEHUS XOJa BBINIOJIHEHHs IPOEKTA U MOIYYEHUs pe3yIbTaTOB B OTUETAX M JJOKYMEHTAINH; Bia-
JieeT HAaBBIKOM HCIOJb30BaHUS CYIIECTBYIOIIMX MPOrpaMMHBIX OMOJIMOTEK W MOJENEH, co3jia-
HUS IPOTPaMMHBIX peaju3aluil rIy0OKMX HEHPOHHBIX CETEH.

3.1 Martpuua cooTHeceHHsI TeM/pPa31eJi0B Y4eOHOH TUCUMILIMHBI (MO1YJISI) U
(¢opMupyeMbIX B HUX YHUBEPCAJbHBIX KOMIIETEHIUIA
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TeMsl, pa3zenbl TACLUIUIMHBI Kowme- OO0imee
(Momyms) TCHIINH KOJIMYECTBO
KOMIIETEHIINH
VK-1

Cucremsl Timy6okoro o0Oyue- +

HUS

OO0yueHue ¢ MOAKPEIUICHH- +

eM

4. CTpyKTYypa ¥ coepKaHue TUCHUILIUHBI (MOYJIs1)

OO01mmast Tpy10€MKOCTh TUCHUTUTHHBI COCTABISICT 2 3a4STHRIX SIUHUI] — /2 aK.9acoB.

4.1. O0beM IUCUMIJIMHBI U BUIbI Y4eOHOH padoThl

KommuectBo yacos

10 OYHOM 10 32049HOMU
. dbopme oOyue- | dopme oOyue-
Bun zanaruin
HUS HUS
(3 cemectp) 2 Kypc

OO6m1ast TpyA0€MKOCTh AUCIIUTUIMHBI 72 72
KonrakrHast paboTa ¢ 00y4aromuMucs, B T.4. 42 30
AyIUTOpHBIE 3aHATHS, B T.4. 42 30

Jlexumn 14 10

[IpakTHueckue 3aHATHSA 28 20

JlaboparopHbie pabOTHI - -
CamocrosTenpHas padora 30 38
[TpopaboTka yuebHOrO MaTepuasa 1o AUCUUIIINHE (KOHCIEK- 10 14
TOB JICKIIMI, YICOHNKOB, MATEPHAIIOB CETEBBIX PECYPCOB)
BrinonHenne nHAMBUYAIbHBIX 3aJaHUI 10 12
[ToaroroBka K TECTUPOBAHUIO 10 12
KonTpons - 4
By uToroBoro KoHTpoIIs 3a4eT 3a4€T




Jlexknun

Ne Paznen quctumiuab! (MOIYIIS), TEMBI O6bem dopmupy-
JEKIHMIA U UX COEpIKaHue B aK. yacax IOLIHEKOM-
MeTeHINH
OYHas 3a04-
dhop- Hast
Ma dhopma
o0yde- | oOyueHus
HUS
Cucrembl 1i1y00KOro o0y4eHust
1. | Heiiponnble cern. OyHKmuum ommbku| 2 2 YK-1
HEHPOHHBIX CEeTeH M 00ydYeHHE C TOMO-
MIbI0 OOpaTHOTO PAacCHpOCTpPaHEHUs Tpa-
queHTa. [lonstue 63Tua 1 3MoXH.
2. | padora ¢ U300pKEHUSAMU C MTOMOIIBIO 2 2 YK-1
HEWPOHHBIX ceTen. CBepTouHbIe
HeliponHbie cetd. Omnepanuu CBEPTOK,
max-pooling. TlomynspHbIe apXUTEKTY-
pbl  CBEPTOYHBIX HEWPOHHBIX CETEH:
AlexNet, VGG, Inception (GoogLeNet),
ResNet. Tpancdeproe o0y4eHHeE.
3. |O6paborka TekcToB. Pabora ¢ ecrecTBeH- 2 2 YK-1
HBIM SI3BIKOM C IOMOIIbI0O HEHPOHHBIX Ce-
Teil. BeKTOpHbIE MpeACTaBICHUS ISl TEK-
crta: word2vec, skip- gram, CBOW,
fasttext. PekyppeHTHbIC HEHpPOHHBIC CETH,
LSTM, GRU. Tpauchopmepsr, BERT,
GPT.
OOy4eHue ¢ noAKpenIeHueM
4. [ToHsiTHs areHTa, cpeapl, COCTOSAHUS, 4 2 VK-1
JIeWCcTBUN U Harpapl. ODyHKIHS LEH-
Hoctu coctosinus (Value function) u
¢byHKIMS KauecTBa AecTBus (Q-
funtion). OnTUMHU3aLMS CTPATETUH C
MIOMOIIIBI0 MAaKCUMH3AINN QYHKITUI
IIEHHOCTH U KauecTBa. Q-o0ydeHue.
5. | I'mybokoe o0yueHHe ¢ TOAKPEIUICHHEM. 4 2 VK-1
Deep Q-Networks, Actor-critic. s
ypoBHs 3kcniepTHbIil: REINFORCE,
A2C, PPO, DDPG.
Bceero 14 10
4.1. IlpakTHyecKHe 3aHATHA
Ne  |Pazmen muctumivHbl (MOYIIs), TEMBI OOmnem B ak.yacax | Dopmupyromue
JIEKIMHA U UX COJIepIKaHNe pe— Bpp— KOMIICTECHITHH
dhopma dbopma
o0y4yeHust | oOy4YeHHs
1. Krnaccudukanusa nzobpaxeHuit U TpaHc- 4 2 YK-1

depHOe o0yueHme.




2. Pabora ¢ TekcTaMu U X BEKTOPHBIMHU 8 4 YK-1
MIPEJICTABICHUSIMU TEKCTOB

3. [IporpaMmMHO-anTrOpUTMHUYECKOE OCBOE- 6 4 YK-1
HUE MaTepuaa

4, [Mpumenenue Q-Networks mis pererus 6 6 YK-1
IIPOCTBIX OKPYKEHUH.

5. [IporpaMMHO-aJITOPUTMHYECKOE OCBOE- 4 4 YK-1
HUE MaTepuasa

Bcero 28 20

4.4, JlabopaTopHbie padoThI

JlaboparopHblie pabOThI HE TPETYCMOTPEHBI.

4.5. CamocTosiTesqibHasA padoTa 00y4a0mmxcst

O0BeM ak. 4acoB

Pa3ngen mucimInuinHbl .
AT AMCTL Bun camocTositenbHOM paboThI O4YHad
(Mo;[ym) 3a049Has
dbopma
dopma
0bye- 00yueHust
HUA ya
[TpopaboTka yuyeOHOro MaTepuana mo JUCIU-
TIMHE (KOHCTIEKTOB JICKIUH, YY€OHHKOB, Ma- 5) 7
1. BBenenwne B CUCTEMEI
N TEPHAJIOB CETEBBIX PECYPCOB)
MIPOTYKITHA v
BrinmonHeHne nHIUBUIYaIbHBIX 3aaHUN 5 6
[ToAroToBKa K TECTUPOBAHUIO 5 6
[TpopaboTka yuyeOHOro MaTepuana mo JUCIu-
TUIMHE (KOHCTIEKTOB JICKIUH, Y4eOHHKOB, Ma- ) 7
2. Cucremsl TIIyOOKOTO
Svaers TEPHAJIOB CETEBBIX PECYPCOB)
0 v
yd BrinonHeHre HHAMBUAYATbHBIX 3a1aHUI 5 6
[ToAroToOBKA K TECTUPOBAHUIO 5 6
Hroro: 30 38

4.6. Boino/iHeHHEe KOHTPOJIBLHOM PadoThl 00y4alOIIMMHCH 3209HOM (popMBI

[TpucTynaTh K BBIIOJIHEHUIO KOHTPOJIBbHOM paboThl HEOOXOAMMO IOCe U3YYEeHUsl MaTe-
puala 1o JUTepaTypHbIM UCTOYHUKAM, YOEIMBIIUCH IIyTEM OTBETOB Ha BOIPOCHI JUIsl CAMOIIPO-
BEPKH, YTO MAaTE€pPHaJl TEMBI YCBOEH.

[{enbto KOHTPOJIBHOM pabOThI O AUCHUILIIMHE SIBISETCS PACCMOTPEHHUE TEOPETHUECKUX
aCIEKTOB ¥ IPUMEHEHNE OCHOBHOI'O MHCTPYMEHTAPUS YIIPABJICHUS HAyUYHBIM UCCIIEJOBAHUEM.
TpebGoBanus kK 0popMIIECHUIO.
KontponbHas paboTa MOXeT ObITh BBIIOJHEHA B YUYEHHUYECKOW (IIKOJBHOW) TeTpaau
WM Ha Juctax ¢opmara A4 mneyaTHbIM WJIM PYKONUCHBIM (YETKHUM, YUTAEMBIM) CIIOCOOOM.
BoinonHeHHBIE 33aHMs PacoaraloTCsl O MPEACTABIEHHOMY NMOPsAKY. CIMCOK MCHOJb3Yye
MO JTUTEpaTyphl MPUBOJIUTCS B KOHIIE paOOTHI.
Ha tutynpHOM nHcTe pacrnosaraercs cienyromias nHbopMalus: Ha3BaHUE AUCLIMILIN
Hbl, ®.1.O. olOyuatomuiics, Kypc, TpyImia, HOMep 3a4eTHOW KHUXKKH, HOMEp BHIODAaHHOTO Ba

pyuaHnTa 1 HOMEpa BBIITOJTHCHHBIX SallaHI/II\/’I I10 IOPAAKY B CIICAYIOIICM BH/JIC:

Cpoku BBINIOJTHEHHS. BbIMOMHEHHAss KOHTpoOJIbHAs padoTa MOANMCHIBaeTCS 00ydaro-
HIMMCSI U CHIaeTCsl Ha MPOBEPKY IpEernoAaBaTenio Ha Kadeapy B YCTAaHOBIIEHHBIE CPOKH, Kak
npaBuio, 3a 10 nHeil mo Hauvama ceccuu. IIpo Bepka KOHTPOJIBHOM paboOTHI MpernoaaBaTeneM
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OCYILECTBIISICTCSI B TeUCHHE Henenu mocie ee caaud. KoHTposbHas paboTa JoiKHa OBITh
3a4TeHa K Hayayly 9K3aMEHaI[MOHHOMN CECCHUH.

4.7. Conep:kaHue pa3aeyioB IMCHUIIMHBI (MOXYJISA)
1. Cucremsl r1y00KOT0 00Yy4eHUSI.

Hetiponnsie cetr. @yHKIMN OIMMOKH HEMPOHHBIX CETeH M 00Y4YEHHE C MOMOIIBIO 00paT-
HOTO pacnpocTpaHeHus rpaaueHra. [lonarue 63T49a U SMoXu.

PaboTta ¢ n3o0pakeHUsIMU C TIOMOIIEIO HEUPOHHBIX ceTel. CBepTOYHBIC HEHPOHHBIC Ce-
. Onepanuu cBepToK, max-pooling. [TonynspHble apXUTEKTYpbl CBEPTOYHBIX HEHPOHHBIX Ce-
teit: AlexNet, VGG, Inception (GoogLeNet), ResNet. Tpanchepnoe oOydeHue.

O6paboTka TekcToB. PaboTa ¢ €CTECTBEHHBIM SI3BIKOM C MOMOINBIO HEMPOHHBIX CETEH.
Bekropuble npeacraBiaeHus s Tekcta: word2vec, skip- gram, CBOW, fasttext. PekyppeHTHbIe
uerponnsie cet, LSTM, GRU. Tpancdopmepsr, BERT, GPT.

2. OOyueHue ¢ MOAKPEIICHUEM.

[TonaTus arenra, cpenbl, COCTOSIHUS, AEUCTBUN U Harpaiabl. OyHKIMSA LIEHHOCTU CO-
crostaus (Value function) u ¢yakums kadectBa aeictBusa (Q-funtion). OnTumuzanus crTpa-
TEr'WH C MOMOIIBIO MaKCUMU3AIMH (DYHKIMH EHHOCTH U KadecTBa. Q-o0ydeHue.

I'nybokoe obydenue ¢ noakperieauem. Deep Q-Networks, Actor-critic. [lyist ypoBHst 9Kc-
neptHeIii: REINFORCE, A2C, PPO, DDPG.

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU
[Tpu WM3ydyeHHH OUCUMILTUHBI (MOIYJs) UCIIOJIB3YIOTCS WHHOBAIIMOHHBIE 00pa3oBaTelbHbIC
TEXHOJIOTUM Ha OCHOBE HMHTETPAUU KOMIIETCHTHOCTHOTO W JIMYHOCTHO-OPUEHTHPOBAHHOTO
MOIXOJIOB C AJIEMEHTaMU TPAAUIIMOHHOTO JIEKIIMOHHO-CEMHUHAPCKOTO M KBa3UNPO(PEeCCHOHAb-
HOTO OOyYEHHUsS C HCIIOJIb30BAHHEM HHTEPAKTUBHBIX (DOPM MPOBEACHUS 3aHATHH, HCCIEIOBa-
TEIBCKOM MPOEKTHOMN AEATEIbHOCTU U MYJIbTUMEIUNHBIX y4eOHBIX MaTEPHAIOB

Bun yue6Hoit pa- O0pa3oBaresnbHbIe TEXHOJIOTHH
00TBI

DJeKTpOHHBIE MaTepuajbl (B T.4. CETEBbIE HCTOYHHUKH), UCIIOIb30-
Jlexunn BAHME MYJIbTUMEIUNHBIX CPEICTB, pa31aTOYHBIA MaTepHal.
IIpakTnueckue TectupoBaHue, BBINOJHEHHE TPYIIOBBIX AYAUTOPHBIX 3aJaHUM,
3aHATHS WHIWBUAYAJIbHbIE TOKJIa/bl.
CamocTosiTenbHbIe Brimonnenue pedepatuBHONH paOOTHI; MOArOTOBKA M 3alllUTa CO-
paboThI OOLIEHMS C UCIIOJIb30BAHUEM CJIalIOBBIX MPE3EHTAIUH.

6. OueHovHbIe cpeacTBA TUCHUIJIMHBI (MOIYJISA)

OCHOBHBIMU BHJIaMU JUCHHUIUIMHAPHBIX OIEHOYHBIX CPEACTB MpU GYHKIIMOHUPOBAHUUA MOy b-
HO-PEUTHHTOBOM CHCTEMBbl OOYUEHHMsI SBJISIFOTCS: HA CTalUU PYOEKHOTO perTHHTa, (GopMUpYe-
MOTO MO pe3yjibTaTaM MOJYJIbHOIO KOMIIBIOTEPHOIO TECTUPOBAHUS — TECTOBBIC 3aJaHMS; HA
CTaJ1H TIOOIIPHUTEIBHOTO PEUTHHTA, (POPMUPYEMOTO TIO pe3ysIbTaTaM HAIMCAHHS M 3alIUThI pe-
(depaToB MO aKTyaJbHOU MpoOieMaTHKe, Ha CTaJUH MPOMEXYTOYHOIO peHTHHTa, ONpeaeasieMo-
TO IO pe3yJbTaTaM CIauu 3a4eTa — TEOPETUIECKHE BOMPOCH], KOHTPOJIHPYIOIIHE TEOPETHUECKOE
cojiepkaHue y4eOHOro MaTepuana, U KOMIETEHTHOCTHO-OPHEHTUPOBAHHbIE 3aJlaHMsl, KOHTPO-
JUPYIONIUE TMPAKTHUYECKUE HABBIKM W3 PA3IMYHBIX BHIOB NMPO(ECCHOHAIBLHOW NesSTeTbHOCTH
obyuaromerocst mo OIIOIT nanHoro HampasieHHs, GOpMUpPYEMbIe NPH U3YYEHUU JUCHUTUIMHBI
(monynst) «KomupoBanue u 3aniuTa HHGOPMAITHI)

6.1. ITacnopt ¢oHaa OLIEHOUYHBIX CPEACTB MO JUCHUIIUHE

Ne
/i

KonTponmpyemeie pa3nensl
(Tembl) AUCIUTUIMHBI (MO-

INAIEY)

Konx xonTpOonupyemon
KOMIIETEHIINH

O1IeHOYHOE CPEJCTBO

HaunmenoBanue Komunuecto




1. | Cucremsl rmybokoro o0y- YK-1 TecToBble 3aaHUA 21

YEHUS Temsl peepaton 4

Bormpocs! i1s 3auera 12

2. | OOyueHHe ¢ MoaKpernie- YVK-1 TectoBBIe 3anaHuA 24

HUEM Temsl pedepaton 4

Bormpocs! 1i1s 3auera 13

6.2. Ilepeyenb Bompocos jJsi 3avera (YK-1)
1. Heiiponnsie cetn.

2. OyHKIMY OMIMOKK HEMPOHHBIX CeTeil 1 00yueHHe ¢ MOMOIIBI0 00PaTHOTO PacrpocTpa-

HCHUA I'paavCHTA.

3. [TonsiTre 63T4a U SMOXU.

4. Pabora ¢ n300paskeHUsIMU C TIOMOIIBIO HEHPOHHBIX CETEH.

5. CBepTo4HbIC HEHPOHHBIE CETH.

6. Omnepanun cBepTOK, max-pooling.

7. [TomynsipHbIe apXUTEKTYpPhI CBEPTOUHBIX HEHPOHHBIX ceTeii: AlexNet.

8. [TonynsipHble apXUTEKTYpPbl CBEPTOUHBIX HEHPOHHBIX ceTeil: VGG.

9. [TommynsipHbIe apXUTEKTYpPbI CBEPTOUHBIX HEHPOHHBIX ceTeid: Inception (GoogLeNet).

10.  TlomynspHBIE apXUTEKTYpPbl CBEPTOUYHBIX HEUPOHHBIX ceTeil: ResNet.

11.  Tpancdepnoe oOyueHue.

12. OO6paboTKa TEKCTOB.

13.  PaboTa ¢ eCTECTBEHHBIM SI3bIKOM C ITOMOIIbI0 HEHPOHHBIX CETEH.

14. Bekrophbie nipescTaBieHus A Tekcra: word2vec, skip- gram, CBOW, fasttext.

15.  PexyppentHnsie Heliponnsie cetu, LSTM, GRU.

16.  Tpancdopmeps:, BERT, GPT.

17.  TlousTus arexra, cpeibl, COCTOSIHHS.

18. [ToHsTHS NEWCTBUI 1 HAarpaisl.

19. Oyukuus neHHoctu cocrosiaus (Value function) m dynkuus xadyectBa aevictBusa (Q-

funtion).

20.  OnTtumwuzanus CTpATEerHH C MOMOIIBI0 MaKCUMH3AIUU (DYHKIMNA IEHHOCTH M KadyecTBa.

Q-o0yueHwue.

21.  I'mybGokoe oOydeHUE ¢ OJKPETIICHUEM.

22.  Deep Q-Networks, Actor-critic.

23.  Jlas yposus skcneptHblil: REINFORCE, A2C.

24.  Jlns yposus skcrepTHbiid: PPO, DDPG.

25.  IlpuMeHeHUE reHeTHYECKHUX AITOPUTMOB MPU KOHCTPYUPOBAHUU HEHPOHHOM CETH.

6.3. lllkaj1a OIEHOYHBIX CPEICTB

YpoBHH  OCBOE- Kpurepuu onennBanus OreHOYHBIE CpPEICTBA
HUS  KOMIIETEH- (xo-BO GaytoB)
197071

[TponBuHyTHII OTnuyHO 3HAeT OCHOBHBIC HANPABIIEHUS aHAa- | TECTOBBIC 3a/IaHUS
(75-100 GamtoB) | JM3a MAaHHBIX; APXUTEKTYpbl TIyOOKHX HeWpoHHBIX | (30-40 OanioB)

«3aUTEHO» CeTeil, MPUMEHSEMbIX B PEIICHWU TMPAKTUYECKUX 3a- | MHAUBHUIyaJIbHOE 3a-

Jlad; TPUHIUIBI IPUMEHEHUSI HEUPOHHBIX CETEH B 3a- | JaHUE

nadax ¢ npumenenueMm VU; ornnyno HactpauBaet He- | (8-10 OamioB);
00xoIMMOe OKpY)KeHHE AJi1 paboThl ¢ HEMPOHHBIMHU | BOIPOCHI AJIs 3a4eTa
CEeTSIMH; OCYILECTBISIET KPUTHYECKHH aHanu3 Tpo- | (37-50 Oamos)
0JIEMHBIX CHUTYyallUd Ha OCHOBE CHCTEMHOTO MOJX0/]1a,
BbIpabaThIBaTh CTPATETUIO JEWCTBUH; Bla/leeT HaBbI-
KOM MPOBEJEHUS IOJHOTO IMKJIA BBIYMCIUTEIBHOIO
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SKCHEPUMEHTA, OTPAXKEHUSI XOAa BBIIOJHEHUS IIPOECK-
Ta U MOJY4YEHUS PE3yJIbTaTOB B OTYETAX U JOKYMEHTa-
LMW Ha JOCTAaTOYHO BBICOKOM YPOBHE; BJIAJCET HaBbI-
KOM MCIOJIb30BaHUsl CYLIECTBYIOIIUX MNPOrPaMMHBIX
OuOIMOTEK M MoJieNel, co3/laHusl MPOrpaMMHBIX pea-
au3anui TIyOOKUX HEHPOHHBIX CETeH Ha JTOCTaTOYHO
BBICOKOM YpPOBHE.

bazoBwrit
(50-74 6aia)
«3a4TEHOY

XOpo1Io 3HaeT OCHOBHBIC HAIPABIICHUS aHAJIW3a JaH-
HBIX; AapXUTEKTypbl TIJIYyOOKHX HEHpOHHBIX ceTell,
IPUMEHSEMbIX B pEHIEHUHM MPAaKTUYECKUX 3a]ady;
IIPUHLIMAIIBI IPUMEHEHUSI HEMPOHHBIX CETEH B 3ajadax
¢ npumeHenneM MMU; xopomo HacTpauBaeT HE00XO-
JMMO€ OKpY)KE€HHe Js1 paboThl ¢ HEMPOHHBIMU CETS-
MH; OCYILECTBIIICT KPUTHUECKUI aHAJIN3 MPOOIEMHBIX
CUTyalluUd Ha OCHOBE CHUCTEMHOr0 MOAX0Ja, BbIpada-
THIBATh CTPATErUIO0 JACHCTBUI; BJIAJCET HABBIKOM ITPO-
BEJICHUS IIOJIHOTO LIMKJIA BBIYMCIUTENBHOIO 3KCIEPH-
MEHTa, OTPAKEHUs XOJa BBIIIOJHEHUS MPOEKTa U I0-
Jy4eHHUs Pe3yJbTaTOB B OTYETAX U JOKYMEHTAllMU Ha
XOpOLIEM YpPOBHE; BJIaJICET HABBIKOM HCIIOJIb30BAHMS
CYLIECTBYIOIUX IPOrpaMMHBIX OMOIMOTEK M Moje-
Jeil, co3laHus MPOrpaMMHBIX peaau3aluil r1yOOKHX
HEHUPOHHBIX CETEH HA XOPOIIEM YPOBHE.

TECTOBBIE 3aaHuUs
(20-30 6amnoB)
HHIUBHIyaIbHOE 3a-
naHue

(5-7 6annos);
BOIIPOCHI JIIS 3aUeTa
(25-37 6annoB)

[Toporossiii
(35-49 6am10B)
«3aUTEHOY

Cnabo 3HaeT OCHOBHBIC HAIIPABJIICHHUS aHAJIWM3a JIaH-
HBIX; AapXHUTEKTYpbl TJIyOOKHMX HEHPOHHBIX CeTeil,
MPUMEHSEMBIX B PEHICHUH MPaKTUYECKUX 3aj]1ady;
MPUHIIMIB TPUMEHEHUSI HEMPOHHBIX CETEeH B 3ajlavax
¢ npumenennem MU; crnabo HacTpamBaeT HEOOXOIu-
MO€ OKpY:KeHHUe Jisi paboThl ¢ HEUPOHHBIMH CETSIMU;
OCYIIECTBIISIET KPUTUYECKUM aHANIU3 MPOOJIEMHBIX CH-
TyallMii Ha OCHOBE CHCTEMHOTO MOJXOJa, BhIpaOaThI-
BaTh CTPATETHUIO JICWCTBHIL; BIAJEET HABBIKOM IPOBE-
JIEHUs TOJHOTO IMKJIA BBIYUCIUTEIBHOIO 3KCIEPU-
MEHTa, OTPAKEHUSI XOJa BBINOJIHEHUSI MPOEKTa U TO-
JyYEHHUs pe3yJIbTaTOB B OTYETAX U JIOKYMEHTAllUU Ha
c1aboM YpOBHE; BJIaJIEET HABBIKOM HCIIOJIH30BAHUS
CYIIECTBYIOIIUX MPOTPAMMHBIX OHOJIHOTEK M MoOJie-
Jei, co3laHus MPOTrpaMMHBIX peaau3aluil rIyOOKHX
HEHPOHHBIX ceTell Ha c1laboM YpOBHE.

TECTOBBIC 33 IaHUSI
(15-20 6amioB)
WHMBUIyalbHOE 3a-
JaHue

(2-4 6anna);
BOIPOCHI IS 3a4eTa
(18-25 6amnoB)

Huzknii
(TOTIOpOTOBBIA)
(xoMmeTeHUus He
chopMHpOBaHa)
(menee 35 6ai-
JIOB)
«HE3aYTECHOY

He 3naeTr TeopeTndeckre OCHOBBI OOyUYEHHUs aHaIU3a
JaHHBIX ¥ MAIIMHHOTO OOyueHus; creuuduKky BHEI-
pEHUS CUCTEM MAIIMHHOTO OOYYEHUSI B «OTpPACTN», HE
yMEET aHaJu3UpOBaTh 3a/ady, HE OCYILIECTBISACT Je-
KOMIIO3HUIIMIO 33/1a4M; HE YMEET MPUMEHSTh JOCTaTOY-
HOE KOJIMYECTBO IBPUCTHUK; HE UHTEPECYETCS HOBBIMU
TpeHJaMu B CBOEH MpodecCHOHaTbHON OTpaciu; He
BEPHO OLICHUBAET CJI0KHYIO CUTYAILMI0, HE BEPHO Olle-
HHUBAET PUCKHU M TTOCJIEICTBUSI CBOUX JICHCTBHIA.

TECTOBBIE 3aaHuUs
(0-13 6amnos);
WHIUBHIyaIbHOE 3a-
JaHue

(0-3 6amna);
BOIIPOCHI IS 3a4eTa
(0-18 6amoB)

Bce KOMIUIEKTBI OIIEHOYHBIX CPEACTB (KOHTPOJIBHO-U3MEPHUTEIBHBIX MAaTepHATIOB), HEOO-
XOJUMBIX JJIsl OLIEHKW 3HAHUM, YMEHUH, HABBIKOB U (WJIM) OMbITA AEIATEIbHOCTH, XapaKTepHU3y-
olIHe dTanbl (POPMUPOBAHHUS KOMIIETEHLUH B MpoOIlecce OCBOSHHS AUCLUUIUIMHBI (MOIYJIS) TMO-
JIpOOHO IPECTaBIEHbI B TOKyMeHTe «DOHA OLEHOYHBIX CPEACTB AUCHUIIIMHBI (MOIYJIS)».
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7. YuyeOHO-MeTOAMYECKOE U MH()OPMAITMOHHOE 0O0ecniedeHUe U CIUUTIIMHBI

(MoayJist)
7.10cHOoBHas1 yueOHas quTEpaTypa:

1. CucreMbl HCKYCCTBEHHOTO MHTEJUIEKTA: yued. mocobue ais By30B/Cunopkuna M.I.M.:
Knopyc, 2014. - 245 c.: un. - bubnuorp.: c. 244-245. - ISBN 978-5-406-03503-0

2. TonmmauéB, C. I'. OCHOBBI MCKYCCTBEHHOTO WHTeJUIeKTa : ydeOHoe mocobue / C. T.
Tommaués. — Cankrt-IletepOypr : BI'TY "Boeamex" um. J[.®. Ycrunosa, 2017. — 132 ¢. —
ISBN 978-5-906920-53-9. — TexkcT : 3nekTpoHHbIH / JlaHb : 31eKTpOHHO-OMONIHOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/121872

3. boposckasi, E. B. OcHOBBI HCKYCCTBEHHOTO HMHTEIUIEKTa : yueOHoe mocobme / E. B.
bopogckas, H. A. JlaBeimoBa. — 4-¢ uzn. — Mocksa : Jlabopartopust 3nanuii, 2020. — 130 ¢c. —
ISBN 978-5-00101-908-4. — TekcT : 3neKTpOHHBIHN // JlaHb : 3IeKTpOHHO-OMONMHOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/151502

7.2 lonoJIHUTeIbHAs Y4eOHas JuTeparypa:

1. Pribuna I' B. OcHOBBI MOCTPOCHHSI MHTENIEKTYAIBHBIX CUCTEM: y4eO. mocodue 1isi BY-
30B/Pribuna I'.B. - M.: ®unancer u cratuctuka: Madpa-M, 2010. - 430 c.
2. Brrorun BB. DnemMeHThl MaTeMaTH4eCcKoi T€OpUU MAIIMHHOTO 00yueHus: yuel. mocodue

st By30B Berorun B.B.; Mock. ¢usuko-TexH. uH-T (Toc. yH-T), PAH, UH-T npobiem nepemayn
unpopmanuu uM. AA. Xapkesuua. - M.: MOI'U - UTITIN PAH, 2010. - 231 c. Cucremsl UCKYcC-
cTBeHHOro mHTeIUekTa. [IpakTudeckuit kypc: yue0. mocobue mis By3oB / Uymokos BJI., Acra-
xoBa N.@., [ToranoB AC. [u ap.]. - M. BUHOM. JlaGopatopus 3nanuii: ®uzmatiur, 2008. - 292
C.

3. SAcuunkuit JI.H. BBeneHne B HCKYCCTBEHHBI HWHTEIUICKT: yued. mocobue s BY-
3o0B/Scuunxkuii JI.H. - 2-e u3z., ucnp. - M.: Axkagemus, 2008. - 174 c.

4. Ocuno I'.C. MeToabl UCKYCCTBEHHOTO HHTEJUICKTA: mouorpadun /OcnnoBr C. - M.
®wusmataut, 2011. - 295 ¢. .

S. JIro b. Teopust u nmpakTuka HeolpeeneHHoro nporpammuposanus/JIro b.; mep. ¢ anr.
TromenneB 10.B., Karanos 10.T.; pen. nep. Tromenues FO.B. - M.: BUHOM. JlabopaTtopust 3Ha-
auit, 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.
1. Kypetiuuk BB., Kypeitunk B.M., Pogzun CU. Teopust 3BONIOIMOHHBIX BBIYMCIECHUMN:

[MoHorpadust] / Kypeituuk BB., Kypeituuk B,M., Ponzun CHU, - M.: ®uszmatnur, 2012. — 260 c,

7.3 MeToanyeckue yKa3aHHs 10 OCBOCHUIO THUCHMILIAHBI (MOYJIs1)

Meroaudeckue ykaszaHus Ul NPOBEACHUS NMPAKTUYECKUX 3aHATHH MO AucuuiiuHe «CUCTEMBI
HCKYCCTBEHHOT'O MHTEJIEKTa JUIsl HarpaBjieHus moAroToBku 35.04.06 ArpouHxeHepusi.

7.4 UndopmanuoHHbie U nMppoBbie TEXHOJIOTHH (IPOrPaMMHOe odecmeye-
HHUE, COBPpeMeHHbIe MPodeCcCHOHAJIbHBIE 0a3bl JAHHBIX U HHPOPMAIIMOHHbIE
CIIPABOYHBIE CUCTEMBI)

VYuebHasg AucUUIUIMHA (MOYJNb) NMpeAycMaTpuBaeT OCBOCHHE MH(OPMAIIMOHHBIX U IUQ-
POBBIX TEXHOJIOTHH. Peanmu3arus upoBbIX TEXHOJIOTHI B 00pa30BaTeILHOM MTPOCTPAHCTBE SIB-
JsieTcs OJHOM M3 BaKHEWIIMX Ienieil oOpa3oBaHUs, Aarouieil BO3MOKHOCTh pa3BUBaTh KOHKY-
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PEHTOCIIOCOOHBIE KayecTBa 00YJaromuXcs Kak OyIyluX BHICOKOKBAIM(UIIMPOBAHHBIX CIElHa-
JIMCTOB.

[udpoBsie TEXHOJIOTHH NPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(P(PEKTUBHOTO pelICHHS
3a7a4 npo(ecCHOHATBHOT0, COLUAIBHOTO, JIMYHOCTHOTO XapaKTepa ¢ MCHOIb30BAaHUEM Pa3IIHy-
HBIX BUIOB KOMMYHHUKAIIMOHHBIX TeXHOJOTUH. OcBoeHHe HU(POBBIX TEXHOJOTUH B paMKax
JTaHHOW JMCHMIUIMHBI (MOMYJISl) OPUEHTHUPOBAHO HA CIIOCOOHOCTH O€30MacHO M HaJIeKaIlM
00pa3oM MoJy4arh JOCTYII, YIIPABIATh, MHTETPUPOBATh, OOMEHUBATHCS, OLICHUBATh U CO3/1aBaTh
MH(OPMAIIHIO C TOMOIIBIO U(POBBIX YCTPOICTB U CETEBBIX TexHosoruid. @opmupoBanue nud-
POBOIl KOMIIETEHTHOCTH Mpeamnojaraet paboTy ¢ AaHHBIMHU, BJIaJCHHE WHCTPYMEHTAMH JUIS
KOMMYHHUKAIHH.

7.5 Undopmanuonnbie U nMpoBbie TEXHOJIOTHH (IPOrpaMMHOe odecreye-
HHE, COBPpeMeHHbIe MPOo¢)eCCHOHAJIbHBIE 0a3bl JAHHBIX U HHPOPMAIIMOHHbIE
CIIPABOYHBIE CUCTEMBI)

7.5.1 J1eKTPOHHO-0MOJINOTEYHASI CUCTEMBI M 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 10.03.2020
Ne BB CVY 437/20/25 (CeteBas aneKTpoHHAs OMOIMOTEKA)

2. DnekTpoHHO-OMONMOTeUHass cucrema u3farenscTBa «Jlamb» (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHWE YCIYr MO MPEIOCTaBICHHUIO JOCTYIA K 3JEKTpOHHBIM u3nanusm OO0
«M3natenbcTBO Jlanb» ot 03.04.2023 Ne 1)

3. DrexkTpoHHO-OMOIMOTeYHast cucTtema wm3aatenbcTBa «Jlamb» (https://e.lanbook.ru/)
(ToroBOp Ha OKa3aHWE YCIYTr 10 MPEAOCTABICHHUIO JIOCTYNAa K 3JEKTPOHHBIM m3aanusm OO0
«M3natennbcTBO Jlanb» ot 06.04.2023 Ne 2)

4. ba3a maHHBIX 31eKTPOHHBIX HHPopMaoHHbIX pecypcoB @I'BHY INHCXb (morosop
1o 00eCTIeueHHI0 OCTyMa K 3JIeKTpOHHBIM HH(popMarronHsiM pecypcam @T'BHY ITHCXB ye-
pe3 tepmunan yaanenHoro pocryna (TY [ ®I'BHY LHTHCXB) ot 07.04.2023 Ne 6/n)

5. DnektpoHHO-OmMOmMoTeuHass cucrema  «AgriLiby  ®I'BOY BO PrA3Y
(http://ebs.rgazu.ru/) (momoIHUTEIBHOE COTIAIIEHUE Ha TpeocTaBieHue goctyna ot 13.04.2023
Ne 6/H k JInensnonnomy gorosopy ot 04.07.2013 Ne 27)

6. DnexkTpoHHas OubMoTevyHast cucrtema «HarmoHanbHbIH TUPpPoBON pecypc «PyKOHT»:
Komnekmuu «ba3ossiii MaccuB» u «Kosoc-c. Cenbekoe xo3siictBo» (https://rucont.ru/) (roroBop
Ha OKa3aHUe YCIYT Mo mpefoctaBieHuo aoctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «nexrponHoe n3narenbctso FOPAWT (https://urait.ru/) (1orosop Ha okasauue
yCIYT MO NPeO0CTaBIEHHIO 10CTyNa K oOpa3zoBarenbHol atdpopme OO0 «DneKTpoHHOE n3Jia-
terabcTBo FOPATIT» ot 06.04.2023 Ne 6)

8. DnexTpoHHO-OnONMMOTEeYHas cuctema «Bepranckuii» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3HOE UCIIOIB30BaHKe Mpou3BeneHuit ot 26.03.2020 Ne 14/20/25)

9. basza mannbix HOB «HarmonanbHas snektpoHHas Oubmmoreka» (https://rusneb.ru/)
(moroBop o moakmroueHun Kk HOb u npenocrasnennn nocrymna k oobexkram HOb ot 01.08.2018
Ne 101/HDb/4712)

10. Cornamenue o COTPYJHUYECTBE 0 OKa3aHUIO OMOIMOTEYHO-MHPOPMAIMOHHBIX U
COIMOKYJIBTYPHBIX YCIIYT TOJIB30BATENISIM YHUBEPCUTETA M3 YUCIIa HMHBAJIHJIOB 0 3PEHHIO, Clla-
OOBHIANINX, WHBATUIOB JIPYTHX KATETOPHUH ¢ OTPaHWYCHHBIM JIOCTYIIOM K HH(OpMammH, I,
UMEIOIUX TPYAHOCTU ¢ uTeHueM riockonedatHoro Tekcta TOI'BYK «TamboBckast oOGmactHas
yHHBepcaibHas HaydHas OubOiamoreka uMm. A.C. ITymkuna» (https://www.tambovlib.ru) (corna-
1IeHue o cotpyanudectse ot 16.09.2021 Ne 6/nH)

7.5.2. MudopmManmoHHbIe CIPABOYHbIE CUCTEMBI
1. CnpaBounast npaBoBasi cucrema Koncynprantlliroc (JOroBop mocTaBku M COIPOBOXK-
nenus 3xk3eMIusipoB cucteM Koncynprantlimtoc ot 03.02.2023 Ne 11481 /13900/9C)
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https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

2. DnexTpoHHBIM nepuoanyeckuil cnpaBouHuk «Cucrema 'APAHT» (noroBop Ha ycny-
' 10 COMPOBOXKACHHIO OT 22.12.2022 Ne 194-01/2023)

7.5.3. CoBpemeHHbIe NpodeccHoHATIbHBbIC 0a3bI JAHHBIX

1. ba3a naHHBIX HOPMATHBHO-IIPABOBBIX AKTOB MH(OPMaLMOHHO-00pa30BaTEIbLHOM MPO-
rpammel «Pocmerony (morosop ot 11.07.2022 Ne 530/2022)

2. baza nmannpix Hayunoii anextponnoi 6ubnuorekn eLIBRARY.RU — poccuiickuii nH-
(hopMaIMOHHO-aHATUTHICCKUI MOPTa B 00JIACTH HAYKH, TEXHOJIOTHH, MEAUIIMHBI 1 00pa3oBa-
uus - https://elibrary.ru/

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

4. OrtkpeiThie  gaHHble DenepalbHONW CIIyKOBI TOCYJIapCTBEHHOW CTaTUCTHUKH -
https://rosstat.gov.ru/opendata

5. TIpodeccrnonanbupie 0a3bl baza zbMath

JaHHBIX. JaHHBIX

https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath
6. IIpodeccronanpHbie 6a3bl JaHHBIX. PocTexnamzop http://www.gosnadzor.ru/
7. Tlpodeccuonanbubie 6a3bl JaHHBIX. Poccuiickas accoruanys HCKYCCTBEHHOT'O HHTEII-
nekta [DnekTpoHHbIi pecypc]. — Pexum mpocrtyma: http://www.raai.org, cBo6o1HbI#

7.5.4. JIMueH3MOHHOEe U CBOOOHO pacnpocTpaHsieMoe MporpaMMHoe odecrie-
YyeHHue, B TOM YHcJie 0TeYeCTBEHHOI0 MPOU3BOACTBA

Ne | HammenoBaHue Pa3zpaborunk | JocrynHocts | Ccbuika Ha Exu- PexBusutel noj-
I1O (mpaBo- | (JIUIIEH3WOH- | HBIN peecTp poc- TBEPKAAOLIETO
obnamarenp) | HOE, CBOOOI- CUHCKUX IPO- JOKyMeHTa (Tpu

HO pacnpo- | rpamm ains OBM HaJIM4YUN)
crpansemoe) | u bJl (nmpu Hamu-
YUH)
1 Microsoft Microsoft JIunensuon- - Jlunensus
Windows, Corporation HOE ot 04.06.2015 Ne
Office 65291651 cpox
Professional nencTBus: Oec-
CPOYHO
2 | AwntuBupycuoe | AO «Jlabopa- | Jlumensuon- | https://reestr.digit | CyGuurieH3non-
MIPOrpaMMHOE topusi Kac- HOE al.gov.ru/reestr/36 | HbIit JOTOBOP C
obecrieueHne MIEPCKOTOY 6574/?sphrase_id | OOO «Codrekc»
Kaspersky (Poccus) =415165 ot 06.07.2022 Ne
Endpoint Security 0/H, cpoK Jieli-
Ut Ou3Heca CTBUS: C
22.11.2022 no
22.11.2023
3 | MoiiO¢uc Cran- | OOO «Hosbie | Jlunensuon- | https://reestr.digit | Konrpakt ¢ OO0
JTapTHBIH - o0TauHbIe HOE al.gov.ru/reestr/30 «PyOukon»
OducHBII TAKeT | TEXHOJIOTHI 1631/?sphrase_id | ot 24.04.2019 Ne
JUTSE pabOoTHI C JI0- (Poccus) =2698444 03641000008190
KyMEHTaMH 00012
U IIOYTOH CPOK JIEHCTBUS:
(myoffice.ru) OeccpouHo
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https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath
http://www.gosnadzor.ru/
http://www.raai.org/

ook~ wdE

IIporpammHas cu-
crema i oOHa-
PYXEHUS TEKCTO-
BBIX 3aIMCTBOBa-
HUH B yUeOHBIX U
Hay4HbIX paboTrax
«AHTHIIIaruaT

AO «AB-
THUILJIaruaT
(Poccus)

JIunen3uon-
HOE

https://reestr.digit

al.gov.ru/reestr/30

3350/?sphrase_id
=2698186

JIn1eH3nOHHBIN
norosop ¢ AO
«AHTHIIIAarHaAT)
ot 17.04.2023 Ne
6627, cpok neii-
CTBHUS: C
17.04.2023 1o

BVY3» 16.04.2024

(https://docs.antipl
agiaus.ru)

Adobe
Systems

CB00oHO - -
pacrpocTpa-
HSEMOE

5 Acrobat Reader
- IPOCMOTP JIOKY-
meHToB PDF,
DjVU

Foxit
Corporation

CBo0OogHO - -
pacmpocTpa-
HAEMOE

6 Foxit Reader
- IPOCMOTP JIOKY-
meHToB PDF,
DjVU

7.5.5. Pecypcol nHGOPMAaIHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH «HTEp-
HeT»

CDTOwiki: 6a3a 3nanuii mo nuudposoit Tpanchopmarnmu https://cdto.wiki/
Od¢unuaneusiii caiit MUC Poccun - http://www.mchs.gov.ru/

Oxpana Tpyna - http://ohrana-bgd.ru/

CDTOwiki: 6a3a 3Hanuii mo mudposoii Tpanchopmaruu https://cdto.wiki/

5.  OrtkpslTas IIpOrpaMMHas oubimoreka JUIS MaIIMHHOTO
https://www.tensorflow.org/

6. ®peltMBOpPK MaIMHHOTO OOy4YEeHHS JUIA si3bIka Python ¢ OTKPBITBIM HCXOMHBIM KOJOM
https://pytorch.org/

7.  OrtkpsoiTas Oubnuoteka https://keras.io/

8. Caiitr ®dexnepanbHON CiyObl rocynapcTBeHHoOM cratuctuku (Poccrar). DnekTpoHHBIN
pecypc. Pexxum mocryma: http://www.gks.ru/

9. Caiit Tepputopuanpaoro oprana denaepabHON CITy>KOBI TOCYIapCTBEHHOW CTa-TUCTUKH
no TamOoBckoit oOmactu (TamOoBcraTr). DOnekTpoHHBIM pecypc. Pexum  pocryma:
http://tmb.gks.ru/

10. Pexxum noctyma: http://www.rbc.ru/ - PocbusnecKoncanTiar

11. Pexxum nocryma: http://www.devbusiness.ru/development/staff.htm

12. Caiit BbICHICH aTTecTanmonHoi komuccnu // http://vak.ed.gov.ru

N =

oOyueHus

7.5.6. HudpoBble HHCTPYMEHTHI, IPUMEHsIeMbIe B 00Pa30BaTe/IbHOM TNpoIlec-
ce

LMS-muaropma Moodle

BuptyanbsHas nocka Mupo: miro.com

Bupryansnas nocka SBoard https://sboard.online

Bupryanbsnas nocka Padlet: https://ru.padlet.com

Oo6naunsle cepBucsl: Anaexc./luck, O6mnako Mail.ru

Cepsucsl onpocoB: Armexc ®opmbr, MyQuiz
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https://ru.wikipedia.org/wiki/Adobe_Systems
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/
https://cdto.wiki/
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://www.tensorflow.org/
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/Python
https://pytorch.org/
http://www.gks.ru/
http://tmb.gks.ru/
http://www.rbc.ru/
http://www.devbusiness.ru/development/staff.htm
http://vak.ed.gov.ru/

7. CepBucsl BuneocBs3u: Sunexc renemoct, Webinar.ru
8. CepBuc coBmecTHOW paboThl HaA  TpoekTamMu il HeOompmux  rpynn  Trello
http://www.trello.com

7.5.7. llndpoBbie TEXHOJOTHH, TPUMeEHsAEMbIE NPU U3YYEHUU TUCHMITHHbI

Ne| Iludpossie | Bunst yuebnoii | dopmupye- NAK
TEXHOJIOTHH paboTHI, BbI- MbIE KOMIIE-
MOJIHSEMBIEC C TEHIIUN
MIPUMEHECHUEM
udpoBoi
TEXHOJIOTUHU
OO0iaunsie Jlexun VYK-1 Croo- VIJI-3
3 el -
texHnonoruu | [IpakTuueckue cobeH ocy- e
Kputnuuecku onieHMBaeT HaIEKHOCTh UC-
3aHATUS ILIECTBIISITh
TOYHUKOB WH(popMalnu, paboTaeT ¢ mpo-
Bonpnine Jlexknuu KpUTHYE- N N
. TUBOPEUUBOI MH(pOpMAIHE U3 pa3HbIX
JlaHHBIE [IpakTueckue | CKMH aHAIU3
3aHATUSI npobem MCTOHHUKOB
N -4yx.1 Pa3pabarsiBa-
Texnonoruu | Jlexkuuu HBIX CUTYya-
o €T U COJIePXKAaTeIbHO apryMEHTUPY-
oecnpoBoa- | [IpakTudeckue LIMi Ha oC- N
9 €T CTPATEruIo PEIICHUs TPOOIEMHON CH-
HOM CBS3HU 3aHSATHUSA HOBE CH-
TyallMy Ha OCHOBE
Camocros- CTEMHOTO
I/II[-SyK.l CTpO-
TenbHas pabo- [0JIX0/1a,
UT CIIEHAPUH PeaTU3aIlii CTPATEeTHH, OTIpe-
Ta BBIPa0OAaTHI- e
BaTh CTpaTe-
o nefi J15is1 BO3MOJKHBIE PUCKHU U TpeJyiarasi myTu
< WX yCTpaHEHUs 3a/1auu
CTBUH

8. MarepuajibHO-TEXHHYECKOE o0ecneYeHne M CIUILIUHBI (MOAYJis1) (MOaYJIs1)

HaumenoBanue crie-
LHMaIbHBIX TIOMEIIIE-
HUH U IOMEILEHUNH
IS CAMOCTOSITEIIb-
HOW paOOTHI

OCHaH.ICHHOCTb CIICINaJIbHBIX HOMeH.[eHI/Iﬁ 1 IIOMEIIESHII JUIA CaMOCTOSTEIIbHOMI pa6OTLI

393760, Poccus,
TamOoBckast 00J1aCTh,
r. MuuypuHcCk, yiu.
WNHurepHannoHanbHas,
mom Ne 101, 2/32

YuebOHast ayTuUTOpHS Al IPOBEACHUS yUeOHBIX 3aHATHH JIEKIIMOHHOTO THIa: VIHTepakTHBHAS
nocka — 1 mr.; CuctemHblit komiuiekT — 1 mt.; [IpoexTop Viewsonic — 1 wt. Habopsl nemMon-
CTPaIMOHHOTO 000PYAOBaHUS U yUeOHO-HATIISAHBIX TOCOOUH.

393760, Poccus,
TamOoBckast 00J1aCTh,
r. MuuypuHCk, yiu.
WHTepHanImOHaNBHAS,
qom Ne 101, 1/114

YueOHast ayJUTOpHs AJIsl IPOBECHHUS YUeOHBIX 3aHITHI CEMUHAPCKOTO THUIA, KYPCOBOTO
MPOEKTUPOBAHHMS (BBIIOJHEHUS KYPCOBBIX Pa0OT), TPYNIOBBIX U HHAWBUIYaIbHBIX KOHCYJIb-
TalMH, TEKYIIEro KOHTPOJIS U IPOMEKYTOYHOH aTTecTalny (KOMIbIOTEpHBIH Kiacc): Cu-
cremHubid koMoiekT (IIpomeccop Intel Original LGA 1155 Celeron) — 9 mir.; Kabuner ocHa-
IIeH MaKeTaMH, HarJISTHBIMH y4eOHBIMH IIOCOONSIMHU, TPEHaKEpaMH M APYTHMH TeXHHY e-
CKMMH cpencTBamMu. KoMIbloTepHast TEXHHKA MOJKIIOUeHa K cetn «HTepHeT» U obecrieueHa
nocrynoMm B OMOC yHuBepcuTera.

393760, TamboBCKast
001acThb,
r. MuuypuHCk, yiu.
MHurepHauyoHanbHas,
qom Ne 101, 1/210

TMomerenue Uit caMOCTOATEIbHOU paboThl: puHTEp — 3 1T., MDY Canon i-Sensys MF
4410, noyroyk Hewlett Packard Pavilion, komnetorep — 3 mrt, kommbetotep Celeron E 3300,
kommeioTep Dual Core, kommbiorep OLDI 310 K/I, komuposanbsHbiii anmapar Kyocera. Kowm-
MbIOTEPHAs TEXHHUKA TOKIIOUeHa K ceT «VIHTepHeT» 1 00ecIeyeH TOCTYH B AIIEKTPOHHYIO
MH(POPMAIMOHHO-00Pa30BaATEILHYIO CPEY YHHUBEPCUTETA.

Pabouas mporpamma nucuuiuinHbl «lIpoekTupoBaHHE TEXHOJOTMYECKUX JIMHUK U Iie-
XOB» cocTaBiyieHa B cooTBeTcTBUHU ¢ TpeboBanusMu @PI'OC BO - GakanaBpuar Mo HampaBICHUIO
noarotoBku 35.03.06 ArpounkeHepusi, YTBEpXKAECH MpHKa3oM MuHHCTepcTBa 00pa3oBaHUs U
Hayku Poccuiickoit ®enepaunn ot 23 arycra 2017 r. N 813
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ABTODBI:

3aBenyromuii kadeapoil MaTeMaTHKH, GU3UKH U HH(OPMAIUOHHBIX TexHonoruit Kapreunna H.B.

Crapmuii mpenojaBaTelb KadeApbl MaTeMAaTUKH, (U3UKH ¥ WHPOPMAIMOHHBIX TEXHOJIOTUN
ITuemuuiieBa H.B.

ety -

Penensenr:
3aBeAYIOIMA Kapeapor cTaHIapTHU3AINKH, METPOJIOTHH B TEXHHYECKOTO CepPBHUCA, K.T.H., JIOIEHT

XaryHiieB B.B. %

[Iporpamma paccMoTpeHa Ha 3aceaHUH Kadeapbl MaTeMaTHKH, GU3UKU U WHPOPMAIHOH-
HbIX TexHosioruil. [Ipotokon Ne 10 ot «10» urons 2021 r.

[IporpamMmMa paccMoTpeHa Ha 3aceJaHUM y4eOHO-METOJUUYECKONH KOMUCCUU HHKEHEPHOTO
uncturyra ®I'bOY BO Muuypunckuit I'AY, nporokos Ne 11 ot 15 nrons 2021 r.

[Iporpamma yTBepkaeHa PemenneM y4eOHO-METOAMYECKOTO COBETa YHHBEPCHUTETa MpO-
ToKO0J Nel0 ot 24 mrons 2021 roxaa.

IIporpamma nepepaboTtaHa 1 A0Ho0JIHEHA B cooTBeTCTBUHU ¢ TpeboBanusamMu OI'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceJaHUH Kadeapbl MaTeMaTHKH, GU3UKU U WHPOPMAITHOH-
HbIX TexHosoruil. [Ipotokon Ne 7 ot «14» mapta 2022 1.

[IporpaMmMa paccMoTpeHa Ha 3acelaHuu y4eOHO-METOINYECKON KOMHCCUHM MHKEHEPHOTO
nHctutyra ®I'6OY BO Muuypunckuii I'AY, nporokon Ne 8 ot 17 mapra 2022 1.

[Iporpamma yTBepkaeHa PemenneM y4eOHO-METOAMYECKOTO COBETa YHHBEPCHUTETa MpO-
TokoJ1 Ne§ ot 21 anpens 2022 rona.

[Tporpamma nepepaboTtaHa 1 A0M0JIHEHA B cooTBeTcTBUHU ¢ TpeboaHusmMu ®I'OC BO.

[IporpamMma paccmoTpeHa Ha 3acelaHuu Kadeapbl MaTeMaTUKU, PU3UKU U UHPOPMAIMOH-
HbIX TexHOosIorui. IIpoTokon Ne 9 ot «01» nronst 2023 r.

[IporpamMmMa paccMoTpeHa Ha 3aceJaHUM y4eOHO-METOJUYECKONH KOMUCCUU HHKEHEPHOTO
uHcturyra ®I'BOY BO Muuypunckuit I'AY, nporoxon Ne 10 ot 19 utonst 2023 r.

[IporpamMma yTBepxkaeHa PerieHneM yuyeOHO-METOIUYECKOTO COBETa YHMBEpPCUTETa IMpO-
Tokoia Nel0 ot 22 utons 2023 roja.
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