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Hesin ocBOEHUS TUCHUIUIMHBI (MOILYJIA)
[ensitMu OCBOCHUS TUCITUIUIMHBI (MOJIYJISI) SIBJSIETCS OBJaJICHUE O0yUYaIONUMUCS OCHOB-
HBIMHU METOJaMH TCOPHU HHTCIIICKTYAJIbHBIX CUCTEM, npno6peTeHHe HAaBBIKOB II0 HMCIIOJIB30Ba-
HHUIO MHTCJUICKTYAJIbHBIX CUCTCM, U3YUCHUC OCHOBHBIX MCTOAOB NPCACTABICHUSA 3HAaHUH U MO-
JICTTMPOBAHUS PACCYKICHUM.
2. MecTto qucuMIIMHbI (MOAYJis1) B CTPYKType 00pa3oBaTe/ibHOI MPo-

IrpaMMBbI

CoracHo yueOHOMY IIJIaHy IO HampapiieHHio moarotoBku 35.04.06 Arpounskenepus «Cu-

CTeMbl HCKYCCTBEHHOI'O HHTE/UIEKTa» OTHOcUTCs K brioky 1. Jlucuumiusbel  (MOIYJIH)
(b1.B.AB.01.03).
Jlnist OCBOCHMSI TUCIMITIIMHBI (MOTyJ1s1) «OCHOBBI HCKYCCTBEHHOTO MHTEJIEKTa» 00ydaroIu-
€Csl UCIOJIb3YIOT 3HAHUS, YMEHHUS, HABBIKH, COPMHUPOBAHHBIE B XOJE€ W3YUYCHHS IUCLMILIUH
«CurcreMbl NOEPKKU NPUHATHUS PELICHU», « KOMIBIOTEpHBIE HEHPOCETEBBIE TEXHOIOTUM.
Matepuan AUCUUIIINHBI (MOJYJII) TECHO B3aMMOCBSI3aH C TAKUMHU TUCIUILUIMHAMU (MO-
OyJsIMH), Kak «HTeIeKTyaabHbIe CHCTEMBI M TEXHOJIOTHIY, «3D-TeXHOMIOTHN 1 BU3yaTH3aIHst
B AIIK». 3Hanus, yMeHHs U HaBBIKU, C(OOPMHUPOBAHHBIC B XO€ U3yUYCHUS TAaHHOW JUCIUILTUHBI
(MomyIisT) HEOOXOIUMBI B TATBHEUIIIEM IS TPOXOXKICHHS TPOU3BOACTBEHHON TEXHOJIOTHUECKON

(MTPOEKTHO-TEXHOJIOTUYECKON) MPAKTUKH, MOAroTOBKH K [ MA.
3. HJIaHI/IpyeMl)Ie pe3yJabTaThI OﬁyquI/IH o AMCIomIlJinHe, COOTHECCHHbIC

¢ IVIAHMPYEMbIMH Pe3yJIbTATAMHU OCBOCHHUSA 00pa30BaTeJIbHOM MPOTrPaMMBbI

LUAH:

CUCTEMHOI'0 II0JIX0/1a, BbIPA0aThIBATh CTPATETHIO ACHCTBUIM

OcBoenne JUCHUITIINHBI (MOIIYJ'ISI) HaIIpaBJICHO Ha q)OpMI/IpOBaHI/Ie CICAYIOIHX KOMIICTCH-

YK-1 CriocobeH ocymiecTBIsATh KpUTHUECKU aHaIn3 MPOOJIEMHBIX CUTyallMil Ha OCHOBE

Kon n nanme-
HOBaHHUE YHU-

Kox n nanmenosa-
HHUE WHAWKAaTOpa

Kpurepuu olileHHBaHMS PE3yNbTaTOB O0YUYECHHUS

BepcalbHON JOCTHDKEHHS YHU- | HHU3KUH (IOTOPOro- [IOPOTOBBIH 0a30BEIi MIPOABUHYTHII

KOMITCTEHIINM | BEPCAJbHBIX KOM- | BBId, KOMIETEHIIUS

TICTeHITUI He copMupoBaHa)

Kareropust yHuBepcaipHbIX KOMIETeHIMH - CHCTEMHOE M KPUTHIECKOE MBIIILICHHE
VK-1. NA-1yka— He 3naer npunuu- Cna0o 3HaeT npuH- | XOpOIIO 3HAET OTIMYHO 3HAET
CnocobeH 3HaeT NPUHIIUIIBI eI cOopa, oTOopa u | munsl cbopa, 0T60- | MpUHIUTIEI cOopa, MIPUHITUIIEI cOopa,
OCYIIECTBIATH | cOopa, oTOopa u 00001IIeHNS HH- pa u 0000mIeHUS otbopa 1 0600me- | orbopa u 0600IIe-
KPUTHYECKUH 000011IeHUS HH- dhopmarmm. HHPOPMALIUH. HUS HHGOPMAIIHH. HUS HTHQOPMAITHH.
aHaJM3 mpo- dbopmanuu.
OIeMHBIX CH- NA-2yx-1 - He moxer cootHo- | He nocratouno JlocratouHo OBICT- | YcHemHo COOTHO-
Tyanui Ha YMeeT COOTHOCUTb | CUTb Pa3HOPOJAHBIE | YETKO COOTHOCHUT PO COOTHOCHT pa3- | CHT pa3HOPOAHBIE
OCHOBE CH- Pa3HOPO/IHBIE SIB- SIBJICHUSI U CHCTe- Pa3HOPO/IHBIE SIB- HOPOJIHBIE SIBJICHUSI | SIBJICHHS M CUCTE-

CTEMHOI0 MO~
X0J1a, BeIpada-
TBHIBAaTh CTpaTe-
THIO JICHCTBUH

JICHHS ¥ CUCTEMa-
TU3UPOBATh UX B
paMKax M30paHHBIX
BUJIOB IIpodeccro-
HaJILHOM JeaTelb-
HOCTH

MaTH3UPOBATH UX B
paMKax M30paHHBIX
BHOB IIpodeccro-
HaJILHOM JeITelIb-
HOCTHU

JICHWS ¥ CUCTEMa-
TU3UPYET UX B pam-
Kax M30paHHBIX
BUJIOB IIpodeccro-
HaJILHOM JesITelIb-
HOCTH

U CHCTEeMaTU3HPYET
HX B PaMKax H3-
OpaHHBIX BUIOB
npodeCCHOHATBHOM
JIESTeTBHOCTH

MaTH3HUPYET HX B
paMKax m30paHHBIX
BUIOB TIpodeccro-
HaJIbLHOH JesTelb-
HOCTHU

WJ-3yx1—

Nwmeet npaktuye-
CKHH OITBIT paboTHI
¢ nH(pOpPMAaIHOH-
HBIMH HCTOYHHKA-
MH, OTIBIT HAyYHOTO
MIOWCKA, CO3AAHUS
HAYYHBIX TEKCTOB

He umeer npaxTu-
YECKOTO OIBITA
paboTsl ¢ uHdOp-
MalMOHHBIMH UC-
TOYHHUKAMH, OTIBIT
HAy4HOT'O MOUCKa,
CO3/]aHUSI HAYYHBIX
TEKCTOB

Nwmeet maneHbKuii
MPaKTU4YEeCKUI
OTIBIT PabOTHI C
MHPOPMATMOHHBI-
MH HCTOYHHKAMH,
OTIBIT HAYYHOTO
MTONCKA, CO3AAHUS
HaYYHBIX TEKCTOB

Nmeer nocrarou-
HBII IPaKTHYECKUI
OTIBIT PabOTHI C
HHPOPMALMOHHBI-
MH HCTOYHHKAMH,
OTIBIT HAYYHOTO
MTOWCKA, CO3AAHUS
HAYYHBIX TEKCTOB

Wmeer Gonploi
MPaKTUYECKHUI
OIIBIT paboTHI C
MHPOPMAITMOHHBI-
MH UCTOYHHUKAMH,
OITIBIT HAYYHOTO
TIOWCKA, CO3AaHUS
Hay4YHbIX TEKCTOB

WI-2yx6—

YmeeT minanupo-
BaTh cBOC pabouce
BpeMsi U BpeMst ISt
CaMOpa3BHUTHSL.

He ymeer mnanu-
poBaTh cBoe pabo-
4ee BpeMst U BpeMsi
JUISL CAMOPA3BUTHSI.
($hopmysmpoBaTh

Cnabo ymeer 1ia-
HHUPOBATh CBOE pa-
Oouee BpeMs 1
BpeMsI IS caMo-
pasButus. Gopmy-

Xoporio ymeer
IUIAHUPOBATh CBOE
pabouee Bpems U
BpeMst 71 CaMo-
pasButHst. popMy-

OTnryHO ymMeeT
IUIAaHUPOBATh CBOE
pabouyee Bpemst 1
BpEMs JUIsl CaMo-
pasButus. Gopmy-
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(hopmysupoBaTh
LEJIH JIMYHOCTHOTO
U npodecCHoHab-
HOT'O Pa3BUTHS U
YCIIOBUSI UX JOCTH-
JKESHUSI, UCXOAS U3
TEHACHLMN pa3Bu-

LEJTH THYHOCTHOTO
U NpodecCHOHATb-
HOTO Pa3BUTHS U
YCIIOBHS HX JIOCTH-
JKEHHSI, HCXOMS 13
TeHCHILIUH pa3Bu-
THS 00JIACTH TIPO-

JUPOBATH IETTU
JTIUYHOCTHOTO U
npodeccroHabHO-
TO Pa3BUTHUA U
YCIIOBHS UX JOCTH-
JKEHUS, HCXOIS U3
TEHIECHIMH pa3BU-

JUPOBATH IETTU
JUYHOCTHOTO U
npodeccroHabHO-
T'O Pa3BHUTHUS U
YCIIOBHS UX JOCTH-
JKEHUS, HCXOIS U3
TEHIECHIUN pa3BU-

JMPOBATH LEH
JUYHOCTHOTO U
npodeccroHanbHO-
rO Pa3BUTHUS U
YCJIOBHS UX JOCTH-
KEHHSI, UCXO/IS U3
TEHACHLMN pa3Bu-

THS 00JIaCTH TIPO- (heccroHaTBEHON THS 00JIACTH TIPO- THS 00JIACTH TIPO- THS 00JIaCTH TIPO-
(heccroHaBHOMN NESTeNHbHOCTH, MH- | ()eCCHOHAIBHON (deccroHaIbHOM (eccroHambHOMN
JESATEIbHOCTH, MH- | TUBUAYaJIbHO- JIESITEIBHOCTH, MH- | IEATEIbHOCTH, UH- | AEATEIbHOCTH, UH-
JUBHIyalbHO- JUYHOCTHBIX OCO- JUBHUIyalIbHO- JUBHUIyaIbHO- JUBHIyalIbHO-
JMYHOCTHBIX OCO- 6eHHOCTEH. JUYHOCTHBIX OCO- JMYHOCTHBIX 0CO- JMYHOCTHBIX OCO-
OGeHHocTeil. GeHHocTeil. OeHHOCTEH. OeHHOCTEH.
N-3yk-6 — He nmeer npakTu- HNmeet He nocrta- HNmeet nocratou- Hmeer OomnbLoi
Hmeer npaxkrtuye- YECKUU OIBIT NOJIy- | TOYHBIM IPAKTUYE- | HBIM MPAKTUYECKUM | MPAKTUYECKUI
CKUH OIBIT NOJTY- YeHUs JAOMOIHU- CKUH OIBIT MOJTY- OIIBIT NOJTYYECHUS OTIBIT MOTYYEeHUS
YEeHUS JOTOJIHU- TeNbHOTo 00pa3o- YEeHUS JAOTOJIHHU- JIOTIOJTHUTEIHHOT O JIOTIOJTHUTEIHHOTO

TeJIHHOT0 00pazo-
BaHUs, U3YYCHUA

BaHUs, U3YYCHUA
JOIIOJTHUTCIIbHBIX

TEJIHLHOTO 00pazo-
BaHUs, U3YYCHUA

obpazoBaHus, U3y-
YCHU JOIIOJIHU-

00pa3oBaHusl, U3y-
YCHHUA OOIIOJIHU-

JIOTIOTHUTEIHHBIX 00pa30BaTeFHBIX JIOTIOTHUTEITHHBIX TENBHBIX 00pa3oBa- | TEIBHBIX 00pa3oBa-
00pa3oBaTeIbHBIX TIPOTPaMM. 00pa3oBaTEbHBIX TENBHBIX TIPO- TEJNBHBIX TIPO-
TIPOTPAMM. MIPOTPAMM. rpamM. rpamM.

B pesynbrare uzyueHus: JUCHUIUIMHBI (MOAYJIs1) OOYHAIOITUICS JOJIKEH:
3HATh OCHOBHBIC HAMPABJICHUS aHAIN3a JaHHBIX; apXUTEKTYPhI IIyOOKHX HEHPOHHBIX Ce-
TeH, MPUMEHSIEMBIX B PEUICHUU MPAKTUUYECKUX 3a7a4; MPUHIUIBI MPUMEHEHUSI HEHPOHHBIX Ce-

TeH B 3a/1a4ax ¢ npuMeHenuem MU,

YMETb HaCTpanBaTh HEOOXOAMMOE OKpYKE€HUE JUIsl paboThl ¢ HEHPOHHBIMU CETAMU; OCY-
LIECTBIIATh KPUTUYECKUH aHaIU3 MPOOJIEMHBIX CUTYalluil HA OCHOBE CUCTEMHOI'O MO/X0/a, BbI-

pabaThIBaTh CTPATETHUIO JICHCTBHI;,

BIIQJICTh HABBIKOM IIPOBEJEHUS IIOJIHOIO IIUKJIA BBIYUCIUTEIBHOTO DKCIIEPUMEHTA, OTpa-
JKEHUs XOJa BBIIIOJIHEHHs IIPOEKTA U MOIYUYEHUs pe3yJbTaTOB B OTYETAX U JJOKYMEHTAlLlUH; BJla-
JieeT HaBBIKOM HCIOJIb30BaHUS CYILECTBYIOLIMX MPOrpaMMHBIX OMOIMOTEK U MOjejel, co3aa-
HUS IPOTPaMMHBIX peaan3aluil rTyO00KUX HEHPOHHBIX CETEH.

3.1 Marpuua cooTHeceHHsI TeM/pa31esi0B y4eOHOH TUCUMILIMHBI (MOIYJISI) U
(opMupyeMbIX B HUX YHHUBEPCAJIbHBIX KOMIIETEHIIUIi

Tewmsbl, pa3iensl TUCHUTUTMHBI (MOIYJIS) Komnerenmumn O6mee
KOJINYECTBO
YK-1 KOMITETCHITH I
1. Cuctemsl riry6okoro ooydeHus + 1
2. OOyudeHue ¢ MoJKperieHueM + 1

4. CTpyKTYypa M coepKaHue TUCUMILTHHBI (MOYJIs1)
OO0r11ast TPYJI0E€MKOCTb JUCIUILTHHBI (MOJIYJIS) COCTABIISIET 2 3a4€THBIX eqUHHUIBI (72 ak.yaca)



4.1.

O0beM quCHMIIMHBI (MOAYJIS) M BUABI Y4eOHOH padoThI

KonmgecTBo ak. yacoB
S — 1o o4HOM opMe | MO 3a04HOI pop-
o0Oy4deHus Me 00yueHust
3 cemecTp 2 Kypc
OO01m1as TpyA0€MKOCTh JUCITUIUIHHBI (MOJTYIIS) 72 72
Konraktnas pabota 0oOydJaronmuxcs ¢ mpernoiaBa- 42 30
TEJIEM, B T.U.
ayJUTOPHBIC 3aHATHS, U3 HUX 42 30
JICKIUH 14 10
MIPAKTUYECKHE 3aHATUS 28 20
CamocTosTenpHas padoTa 00yJaronuxcs 30 38
npopaboTka y4eOHOro MaTtepuasna Mo JUCIH- 15 15
iiHe (KOHCTIEKTOB JIEKIUH, YIeOHUKOB, MaTEpH-
QJIOB CETEBBIX PECYPCOB)
BBINIOJHEHUE WHIMBUAYAIbHBIX 3a/1aHUN 10 15
MOJIFOTOBKA K TECTUPOBAHUIO 5 8
KoHTpoib - 4
By utoroBoro KOHTpoIIst 3a4eT
4.2. Jleknuu
No Paznen qucuumnuHel (MOyJist), TEMBI O0beM dopmupy-
JIEKIMIA U X COZIepIKaHue B aK. yacax FOIIHEKOM-
NEeTeHLUU
OuHast 3a04-
¢op- Hast
Ma dbopma
o0yue- | oOydeHus
HUS
Cucrembl 1i1y00Koro o0y4eHus
1. Helipounbie cetu. @DyHKUMU OLIMOKHU 2 2 YK-1
HEHPOHHBIX ceTell W 0OydeHue C MOMO-
b0 OOpaTHOTO PAacCHpOCTPaHEHUs Tpa-
JuenTa. [lonsTie 63T4a U SM0XHU.
2. | pagora ¢ U300PAKEHUSIMH C [TOMOIIBIO 2 2 VK-
HEHUPOHHBIX ceTel. CepTouHbIE
HelpoHHbIe ceTu. Onepanuu CBEpTOK,
max-pooling. IlomymsipHbIE apXUTEKTY-
pBl  CBEPTOYHBIX HEHPOHHBIX CETEH:
AlexNet, VGG, Inception (GoogLeNet),
ResNet. Tpancdeproe odyueHue.
3. |[O6pabotka TekcToB. Pabora ¢ ecTecTBeH- 2 2
HBIM SI3BIKOM C MTOMOIIBIO HEMPOHHBIX Ce-
Teil. BekTopHble MpeACTaBICHUS ISl TEK-
cra: word2vec, skip- gram, CBOW,
fasttext. PekyppeHTHbIE HEHPOHHBIEC CETH,
LSTM, GRU. Tpauchopmeps, BERT,
GPT.




O0y4eHue ¢ noaKpenieHneM YK-1
4. [TonsiTusa areHTa, Cpe/bl, COCTOSIHUS, 4 2 VK-1
JIeUCTBUN U Harpabl. OyHKIMS LIEH-
HocTH coctosiHus (Value function) u
dbyHKms KadecTBa AecTBUA (Q-
funtion). OnTUMU3aIHS CTPATETUH C
MOMOIIbI0 MAaKCUMU3ALNU QYHKIUI
IIEHHOCTH U KavecTBa. Q-o0yueHue.
5. | I'myGokoe 0Oy4yeHue ¢ MOAKPEIIIEHHEM. 4 2 VK-1
Deep Q-Networks, Actor-critic. s
ypoBHs 3kcriepTHbI: REINFORCE,
A2C, PPO, DDPG.
Bcero 14 10
4.3. IlpakTHyecKHe 3aHATHSA
Ne  |Pazgen aqucuuruivHbl (MOIYJIS), TEMBI O6mbeM B ak.yacax | Dopmupyromue
JIEKIUHA U UX CO/IepIKaHue J— Sp—— KOMIICTCHITHH
dhopma dbopma
o0ydeHust | 0Oy4yeHUs
1. Knaccudukanus n3o0paxeHuid 1 TpaHc- 4 4 YK-1
(dhepHOE 00yueHue.
2. Pabota ¢ TekcTamMu 1 X BEKTOPHBIMHU 4 4 YK-1
MIPE/ICTaBICHUSIMH TEKCTOB
3. [IporpaMMHO-anrOpUTMUYECKOE OCBOE- 8 4 YK-1
HUE MaTepuaa
4. [Tpumenenne Q-Networks mast perienus 8 4 YK-1
MIPOCTBIX OKPYKEHUM.
5. IIporpaMMHO-aNrOPUTMHUECKOE OCBOE- 4 4 YK-1
HUE MaTepuaa
Bcero 28 20

4.4. JlabopaTopHble padoThI
JlaGopaTopHble pabOThI HE MPEAYCMOTPEHBI.

4.5. CamocTosiTeibHasi padoTa 00y4alommnxcs

O0BeM ak. 4acoB

Paznen nucuumnianHb .
e Buna camocTrositenpHOM pabOThHI OYHadA
(Mozyms) 3a04Hast
dbopma
dopma
o0yue-
oOydeHust
HUS
[TpopaboTka yuyeOHOrO MaTepuana mo JUCIH-
IUTMHE (KOHCIEKTOB JIEKIMM, y4eOHUKOB, Ma- 5) 6
1. BBeneHue B CUCTEMEI
. TEPHAJIOB CETEBBIX PECYPCOB)
MPOTYKITUI =
BrITiosTHEHNEe HHIMBU Y ATHHBIX 38 IaHAN 5 6
IToAroToBKA K TECTUPOBAHUIO 5 7
[TpopaboTka yuyeOHOTO MaTepuana mo JUCIH-
2. CuctreMbl Tay0OKOro | IUNIMHE (KOHCIEKTOB JIEKIUH, Y4eOHUKOB, Ma- 5 6
oOyueHus TEPUAJIIOB CETEBBIX PECYPCOB)
BrinonHeHne MHANBUYATBHBIX 3a0aHUI 5 6
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IToaroToBka K TECTUPOBAHUIO 5 7

Uroro: 30 38

Meroanueckue yka3zaHus JJis MPOBEICHUS MPAKTUUECKUX 3aHATUH 10 qucuuruinie «Cu-
CTEMbl UCKYCCTBEHHOTO MHTEIUICKTa» JJisl HanmpaBiaeHusi noarotoBku 35.04.06 ArpouHxeHepust
— Muuypunck, 2021.

4.6. BoinnosiHeHHEe KOHTPOJIbHOI padoThl 00y4al0IMMHUCS 3209HOH (OpMBI
[TpuctynaTh K BBIIOJIHEHUIO KOHTPOJIbHOM pabOThl HEOOXOIUMO IOCHIE U3yUeHHs] MaTe-
pHaia 1o JUTepaTypHbIM UCTOUHHKAM, yOEIUBIINCH IIyTEM OTBETOB HA BOIIPOCHI AJISI CAMOIIPO-
BEPKH, YTO MaTepHal TEMbl YCBOEH.
Llenbro KOHTPOIBHOM PabOTHI 1O TUCHUILIMHE SBISAETCS PACCMOTPEHHUE TEOPETUIECKUX
aCIeKTOB U IPUMEHEHNE OCHOBHOIO MHCTPYMEHTAPHs! YIIPABJICHUS HAyUYHBbIM HCCIIEIOBAHUEM.
TpeboBanust kK 0HOPMIICHUIO.
KontponbHas paboTa MOXeT ObITh BBIIIOJHEHA B YUYEHHMUYECKOW (LIKOJBHON) TeTpaau
WIM Ha JucTtax ¢opmara A4 neyaTHbIM WIM PYKOIUCHBIM (YETKHUM, YUTAEMBIM) CIIOCOOOM.
BeinonHenHble 3ajaHMs pacloyiaraloTcs 1o NpeAcTaBIeHHOMY MopsaiKy. CIHMCOK HCHOJb3ye
MO JIUTEPATYPBhI IPUBOAUTCS B KOHIIE PAOOTHI.
Ha TutynbHOM nucTe pacnosaraercs ciefyrouas HHPOopMaLus: Ha3BaHUE JUCLUILIN
Hbl, ®.1.O. olyuatomuiics, Kypc, Ipymnia, HOMep 3a4eTHOW KHUXKKH, HOMEp BBIODAaHHOTO Ba
pHaHTa ¥ HOMEpPAa BBIIOJHEHHBIX 33/1aHHUH 110 MOPSAAKY B CIEAYIOIIEM BUE:
Cpoku BBINOJIHEHMs. BbINOMHEHHas KOHTpoOsibHAs paboTa MOANUCHIBAETCS O0ydaro-
IIUMCST ¥ CAeTCs Ha MPOBEPKY IPENojaBaTeNio Ha Kadeapy B YCTAHOBJIEHHBIE CPOKH, Kak
npaBuio, 3a 10 nHeil 1o Hauyana ceccuu. IIpo Bepka KOHTPOJIBHOM paboOTHl MpernojaBareineM
OCYIIECTBIIICTCA B TEUEHHE HENenH mocie ee caaud. KoHTposnbHas pabora I0DKHA OBITH
3a4TeHa K Hayayly 9K3aMEHaIlMOHHON CECCHUH.

4.7. Conep:kaHue pa3aesioB IMCUUIIMHBI (MOTYJIA)
1. Cucremsl ri1y60Koro o0y4eHus.

Heiiponnsie cetn. @yHKIMU OMMUOKKM HEWPOHHBIX ceTel U 00yueHHe ¢ MOMOUIbI0 00paT-
HOTO pacipocTpaHeHus rpaauenTta. [lonsaTre 63T4a u 3Moxu.

Pabora ¢ u3o0OpakeHUsIMU C MTOMOIIBIO HEHPOHHBIX ceTell. CBepTOUHbIE HEHPOHHBIE Ce-
TH. Onepaiun cBepTok, max-pooling. ITomynspHble apXUTEKTYpbl CBEPTOUYHBIX HEHPOHHBIX Ce-
teit: AlexNet, VGG, Inception (GoogLeNet), ResNet. Tpancheproe oOyuenue.

OO6paboTka TekcToB. PaboTa ¢ €CTECTBEHHBIM SI3bIKOM C IOMOIIBI0 HEHPOHHBIX CETEeH.
BexTopHsbie npeacraBneHus g tekcra: word2vec, skip- gram, CBOW, fasttext. PexyppenTHbie
Heifponnsie cetu, LSTM, GRU. Tpancdopmepsr, BERT, GPT.

2. OOy4eHHe ¢ OIKPETUICHHUEM.

[TonsiTus areHTa, cpeibl, COCTOSHUS, NecTBUI 1 Harpaabl. OYHKIMS IEHHOCTH CO-
crossHug (Value function) u pynkuus kauecta nerictus (Q-funtion). Ontumuzanus ctpa-
TETUH C MMOMOIIBI0 MAaKCUMM3aUK (GYHKIMH [IEHHOCTH U KauecTBa. Q-oOyueHue.

['ny6okoe obyuenue ¢ noakperieaneM. Deep Q-Networks, Actor-critic. J{ist ypoBHst 3Kc-
neptueiii: REINFORCE, A2C, PPO, DDPG.

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU
[Tpy w3yYeHHH AUCUUILTHHBI (MOJYJISI) MUCTIONB3YIOTCS MHHOBAIIMOHHBIE 00pa3oBaTEIbHBIC
TEXHOJIOTUM Ha OCHOBE HHTETpallid KOMIIETEHTHOCTHOTO W JIMYHOCTHO-OPHUEHTHPOBAHHOTO
MOJIXOIOB C DIIEMEHTAMHU TPAJUIIMOHHOTO JIGKIIMOHHO-CEMUHAPCKOTO W KBa3WUTPO(PECCHOHAIb-
HOro OOy4YeHHUsS C HCIIOJIb30BAaHHMEM HMHTEPAaKTUBHBIX (POPM IPOBEJCHUS 3aHATUH, HCCIEI0Ba-
TEJBCKOHN MPOEKTHOW JAESITETHPHOCTH U MYJIbTUMEIMHHBIX YIEOHBIX MaTEPHATIOB

Bun yuebnoii pa- OO6pa3zoBaTebHBIC TEXHOJIOTHH
0OTHI

OJNeKTpOHHBbIE MaTepHajbl (B T.Y. CETEBbIC HCTOYHHUKH), UCIIOIb30-
Jlexuuu BAHWME MYJIbTUMEIUNHBIX CPEACTB, Pa31aTOYHbIA MaTepUall.
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IIpaxkTrueckue TecTtupoBaHue, BBINOJHEHUE TIPYIIIOBBIX AyAUTOPHBIX 3alaHUM,
3aHATHSA VHIVBUAYaAJIbHbBIE TOKJIAbI.

CamocTosiTenbHbIe Brimonnenue pedepatuBHON pabOTHI; MOATOTOBKA M 3alllUTa CO-
paboThI OOIIEHUs C UCIOJIb30BAHUEM CIIAMI0BBIX IPE3CHTALMH.

6. OueHoYHbIE CPeACTBA TUCHUILIUHBI (MOIYJIs1)

OCHOBHBIMU BHJAaMH JUCIUIUIMHAPHBIX OLIEHOYHBIX CPEACTB MPHU (HYHKIMOHUPOBAHUH MOIYIb-
HO-PEUTUHIOBOM CHUCTEMBbI 00y4YeHHMsl SIBISIOTCSA: Ha CTaJAUU PyOEKHOro peitunra, hopmupye-
MOTO IO pe3yjbTaTaM MOIYJIHHOTO KOMIBIOTEPHOIO TECTHMPOBAHUS — TECTOBBIC 3aJaHMS; Ha
CTa/I{ MOOIIPUTEIILHOTO PeUTHHTa, (POPMHUPYEMOro MO pe3yibTaTaM HAMMCAaHUS U 3aIIUTHI pe-
(bepaToB MO aKTyallbHOW MPOOIEMaTHKE, Ha CTaJUH IPOMEKYTOUYHOTO PEHTHHTA, ONpeaensieMo-
ro 0 pe3yJibTaTaM CAauu 3a4eTa — TEOPETHUECKHE BOIPOCHI, KOHTPOJIUPYIOIINE TEOPETUUECKOE
coZiepkaHue y4yeOHOro MaTepuana, U KOMIETEHTHOCTHO-OPHEHTUPOBAHHBIC 3aJlaHMsI, KOHTPO-
JUPYIOLIUE MPAKTUYECKUE HABBIKM M3 PA3IMYHBIX BUIOB MPOPECCHOHAIBHON EATEIbHOCTH
obyuaromerocs mo OIIOIl nanHoTrO HampaBieHHs, GOPMUPYEMBIE PH M3YYCHUN TUCIUTUIAHBI
(Mmonyns) «KogupoBanue u 3amurta HHPOPMAIUID)

6.1. ITacopt ¢oHIa OLEHOUYHBIX CPEIACTB 0 AUCHUILINHE

Ne | Koutponupyemsie paznens] Konx koHTponupyemoit O1eHOYHOE CPEJICTBO
n/m | (TeMbl) TUCIUTUTHHEI (MO- KOMIIETECHIINU HaumenoBanue KonnuectBo
VAT
Cucremsl 1i1y00OKOT0 00Y- VK-1 TecToBbIe 3a1aHUA 21
YeHUS Tembl pedeparon 4
Bomnpocsr qis 3aue- 12
Ta
OO0yyenue ¢ moaKperuie- YK-1 TecToBble 3a1aHUA 24
HUEM Temsl pedepaToB 4
Bonpocer 1 3a- 13
Jera

6.2. Ilepeuyenn Bonpocos ais 3avera (YK-1)

1. Heiiponnsie cetn.

2. OyHKIMKM OMMOKH HEUPOHHBIX ceTell M 00yueHHUe C MOMOIIBI0 OOPATHOTO PaCIpOCTpa-
HEHUs TpaJleHTa.

[TonsiTHE 63TUa U AMOXH.

Pabora ¢ n300pakeHus MU C TTOMOIIIbIO HEWPOHHBIX CETEH.

CBepTouHble HEHPOHHBIE CETH.

Omnepanuu cBepTOK, max-pooling.

[TomynsipHbIe apXUTEKTYPhI CBEPTOUHBIX HEHPOHHBIX ceTeil: AlexNet.

ITonyiApHBIE apXUTEKTYPBI CBEPTOYHBIX HEMPOHHBIX ceter: VGQ.

[TomynsipHbIe apXUTEKTYpPbI CBEPTOUHBIX HEUPOHHBIX ceTeil: Inception (GoogLeNet).
0.  TlomynsipHbIC apXUTEKTYpBI CBEPTOYHBIX HEHPOHHBIX ceTell: ResNet.

1.  Tpaucdepnoe oOyueHue.

12. OOpaboTKa TEKCTOB.

13.  Pabota ¢ ecTECTBEHHBIM S3bIKOM C TIOMOIIbI0 HEHPOHHBIX CETEH.

14. Bekropusle npejcTaBienus A Tekcra: word2vec, skip- gram, CBOW, fasttext.

15.  PexyppentHble HeliponHble cetd, LSTM, GRU.

16.  Tpancdopmepsr, BERT, GPT.

17. ITonsaTHs areHTa, cpepl, COCTOSHUS.

18. [TonsiTHS MEHCTBUIA U HArpaIbl.

RR©O©oo~N O~ W




19.
funtion).
20.
Q-o0yuenwue.
21.
22.
23.
24.
25.

['my6okoe oOyueHue ¢ MOAKPETUICHHEM.

Deep Q-Networks, Actor-critic.

Hns yposus skcniepthbiii: REINFORCE, A2C.
st ypoBHst skcnieptabiii: PPO, DDPG.
[TpuMeHeHHe TeHETHYECKUX AJITOPUTMOB IPH KOHCTPYUPOBAHUHM HEHPOHHOH CETH.

6.3. llika/1a OLlEHOYHBIX CPEACTB

Oynknus 1eHHoctu cocrosiHusa (Value function) m dbynkums kadectBa neictBust (Q-

OHTI/IMI/I3aI_II/I${ CTPaTCerun C MOMOIIBKO MAaKCHUMHU3AIUU (bYHKHHfI OEHHOCTH M Kayde€CTBa.

YpoBHH  OCBOE-
HUAS  KOMIIETEH-
197071

Kputepuu onennBanus

O11eHOYHBIE CPE/ICTBA
(xo1-BO OaIITOB)

IIponBUHYTHIN
(75-100 6ammoB)
«3a4TEHO»

OTAMYHO 3HAET OCHOBHBIC HAINPABIICHUS aHa-
JU3a JIAHHBIX; apXUTEKTYpbl TIIYOOKHX HEHPOHHBIX
CeTel, NMPUMEHSAEMBIX B PEIICHUM NPAKTHYECKUX 3a-
Jlay; MPUHIMIIBI IPUMEHEHUsI HEUPOHHBIX CeTel B 3a-
navax ¢ npuMmeHennem MHM; otiimyHo HacTpauBaeT He-
00X0IMMO€e OKpYKEeHHE A padoThl ¢ HEWPOHHBIMU
CETAMU; OCYIUECTBIISIET KPUTUYECKUN aHaIu3 IIpo-
OJIEMHBIX CHUTYyallMii HA OCHOBE CHCTEMHOTO MOJAXO/a,
BbIPa0AThIBATh CTPATETHIO JCHCTBUM; BIAJCET HABBI-
KOM TPOBEJCHHS TMOJHOTO IHUKJIA BBIYUCIUTEIHLHOIO
AKCIEPUMEHTA, OTPAXKEHUS XOJ1a BBIIOJIHEHUS MPOEK-
Ta W MOJy4YEHUs PE3YIbTATOB B OTYETAX U JOKYMEHTa-
UM Ha JOCTATOYHO BBICOKOM YPOBHE; BJIAJCET HABBI-
KOM HCIOJIb30BaHUsl CYLIECTBYIOLIMX IPOTPAMMHBIX
OMOJIMOTEK M MOJIENIeH, CO3AaHusl MPOTPAMMHBIX pea-
au3anui TIyOOKUX HEHPOHHBIX CeTel Ha JOCTaTOYHO
BBICOKOM YPOBHE.

TECTOBBIE 3aaHuUs
(30-40 6amn0B)
WHIUBUya]bHOE 3a-
naHue

(8-10 6amoB);
BOIIPOCHI JIJIS 3aYeTa
(37-50 6ayoB)

bazosrIit
(50-74 6aia)
«3a4TEHO»

XOopolIo 3HaeT OCHOBHBIC HAIPABIICHUS aHAJIW3a JaH-
HBIX; apXUTEKTYphl TIyOOKMX HEHPOHHBIX CeTeH,
IPUMEHSEMBIX B PpELICHHHM MPAaKTUYECKUX 3a]ad;
MIPUHIMUIIBI IPUMEHEHUSI HEUPOHHBIX CETEN B 3aJadax
¢ npumeHenneM MMU; xopomo HacTpauBaeT HeoOXo-
JUMO€ OKpY>KeHHEe JJIsi paboThl ¢ HEMPOHHBIMU CETS-
MH; OCYILECTBIIIET KPUTHUECKUI aHAJIN3 MPOOIEMHBIX
CUTyalluld Ha OCHOBE CHCTEMHOTr0 MOJXoja, BbIpala-
TBIBAaTb CTPATETHUIO JACHCTBUM; BJIAJIEET HABBIKOM IIPO-
BEJICHUs ITOJIHOTO IWKJIA BBIYUCIUTEIBHOTO 3KCIEPU-
MEHTa, OTPaXCHUsS XOJa BBIIIOJIHEHUS IPOEKTa U II0-
JyYEHHUsI pe3yJIbTaTOB B OTYETAX M JIOKYMEHTAllMH Ha
XOpOILIEM YPOBHE; BJIaJIe€T HABBIKOM HCIIOJIb30BAHUS
CYLIECTBYIOIIUX MPOTrPAMMHBIX OMOIMOTEK M MoOjie-
Jei, cOo3AaHusl MPOrpaMMHBIX peau3aluii TiIyO0oKHux
HEWPOHHBIX CETEH Ha XOPOIIIEM YPOBHE.

TECTOBBIC 3a1aHUS
(20-30 6amoB)
WH/IMBUyalbHOE 3a-
JaHue

(5-7 6anno.);
BOIIPOCHI IS 3a4eTa
(25-37 6annos)

[Toporossiii
(35-49 6amnoB)

«3a4YTCHO»

CHaGO 3HAaCT OCHOBHBIC HAIIPABJICHHUA aHAJIM3a OdH-
HBIX, apXUTEKTypbl TIyOOKHMX HEHPOHHBIX CETEH,
MNPUMCHACMBIX B PCHICHHUU MPAKTUYCCKUX 3alad,
NPUHLIMIIBI IPUMEHEHUs] HEMPOHHBIX ceTed B 3ajadax

TECTOBBIC 3aJaHUS
(15-20 6ammoB)
WHIUBUYaIbHOE 3a-
JaHue
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¢ npumerenuem MU, cnabo HacTtpauBaeT HeoOxomu- | (2-4 Oamna);

MO€ OKpYy>KeHHE ISl paboThl ¢ HEUPOHHBIMHU CETSIMU; | BOIPOCHI AJIs 3a4eTa
OCYILECTBIISACT KPUTHUCCKUN aHaIHU3 MpoosieMHbIX cu- | (18-25 6asos)
TyallMii Ha OCHOBE CHCTEMHOTO MOJXOJa, BbIpaOaThl-
BAaTh CTPATETHUIO JICMCTBHI; BIAJEET HABBIKOM IPOBE-
JIEHUSI TIOJHOTO ILMKJIA BBIYMCIUTENIHOTO JKCIEpHU-
MEHTa, OTPAXKEHUSI XOJa BBINOJIHEHUSI MPOEKTa U MO-
Jy4eHHs pe3yJbTaTOB B OTYETaX U JOKYMEHTAllMU Ha
c1aboM YpOBHE; BJIaJIEET HABBIKOM HCIIOJIb30BaAHUS
CYLIECTBYIOIIUX MPOTrPAMMHBIX OHMOJIHOTEK M MoOjie-
Jeid, CO3AaHusl MPOrPaMMHBIX peamu3alii TIyOOKHUX
HEHPOHHBIX CETEH Ha CJ1ab0M YpPOBHE.

Husknii He 3Haer Teopermueckne OCHOBBI OOy4eHHUS aHajHM3a | TECTOBBIC 3aJaHUS

(TOTIOpPOrOBBIN) | AAHHBIX W MAIIMHHOTO 00yd4eHwus; creruduky Bued- | (0-13 6amios);
(KOMITETeHIIMS HE | PEHUSI CUCTEM MAalIMHHOTO OOYYEeHHS B «OTPACIN», HE | MHAUBUIYaIbHOE 3a-
chopMUpOBaHa) | yMEeT aHATU3UPOBATh 3ajauy, HE OCYIIECTBISET Je- | JaHHe

(MeHee 35 Oan- | KOMIIO3MIIMIO 3a/1a4M; HE yMEET MpUMeHATh qoctarod- | (0-3 Gamna);

JIOB) HO€ KOJIMYECTBO IBPUCTUK; HE MHTEPECYETCS] HOBBIMHU | BOMPOCHI AJIs 3a4eTa
«HE3aYTCHO» TpeHaaMu B cBoed mnpodeccuonansHoi otpaciu; He | (0-18 Gamios)

BEPHO OILIEHUBAET CIIOKHYIO CHUTYaIUIO, HE BEPHO OlIe-
HHUBAET PUCKHU U NOCJIEACTBUS CBOUX JACHCTBHM.

Bce KOMIUIEKTBI OLIEHOYHBIX CPEJACTB (KOHTPOJIbHO-U3MEPUTEIbHBIX MAaTEpUAIIOB), HEOO-
XOJUMBIX JJI OLIEHKU 3HAHUM, YMEHUH, HABBIKOB U (WJIM) OMbITA AEATEIbHOCTH, XapaKTepHU3y-
olIKe 3Tanbl (POPMUPOBAHUS KOMIIETEHLUH B Mpolecce OCBOSHHS AUCLUIUIMHBI (MOIYJIs) MO-
JPOOHO NPEICTaBICHbI B TOKyMEHTE «DOH/] OLIEHOYHBIX CPEJCTB AUCLHUIIIMHBI (MOIYJIS)».

7. YueOHO-MeTOAMYECKOE U MH(OPMAITUOHHOE O0ecTiedeHUe U CIUTIINHBI

(MoayJist)
7.10cHOoBHAas1 yueOHas1 quTEpaTypa:

1. Cucrembl UCKyCCTBEHHOT'O MHTEJUIEKTa: yueb. nmocobue g By3oB/Cunopkuna U.I'.M.:
Knopyc, 2014. - 245 c.: un. - bubnuorp.: c. 244-245. - ISBN 978-5-406-03503-0

2. TommauéB, C. I'. OCHOBBI MCKYCCTBEHHOTO WHTeIUIeKTa : ydeOHoe mocobme / C. T.
Tonmaués. — Cankr-IletepOypr : BI'TY "Boenamex" um. J[.®. Yctunosa, 2017. — 132 c. —
ISBN 978-5-906920-53-9. — TexkcT : 3nekTpoHHSbIH / JlaHb : 3IeKTpOHHO-OMONIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/121872

3. boposckasi, E. B. OcHOBBI MCKYCCTBEHHOTO HHTEIIEKTa : y4eOHoe mocobue / E. B.
Boposckas, H. A. laBeinoBa. — 4-e u3n. — Mocksa : JlabopaTtopus 3Hanui, 2020. — 130 c. —
ISBN 978-5-00101-908-4. — TekcT : 2eKTpoHHBIN // JlaHb : 3IIEKTPOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/151502

7.2 JlonoJiIHUTEIbHAA YUeOHasi JInTepaTypa:

1. Peiouna I' B. OCHOBBI MOCTPOEHUS HHTEIIEKTYATBHBIX CUCTEM: y4el. mocodue st By-
30B/PpiOuna I'.B. - M.: ®unance! u cratuctuka: Mugpa-M, 2010. - 430 c.
2. Brrorun BB. DneMeHThI MaTeMaTHYECKON TEOPUH MAITMHHOTO 00y4YeHus: yued. mocooue

s By30B Berorun B.B.; Mock. ¢usuko-TexH. uH-T (roc. yH-T), PAH, UH-T npobiem nepexayu
naopmanuu um. AA. Xapkeuda. - M.: MOI'U - UIIIIN PAH, 2010. - 231 c. Cuctemsl HCKYC-
CTBEHHOTr0 mHTeJuIeKTa. [IpakTnueckuii kype: y4ue6. mocodue st By3os / Uymokos BJI., Acra-
xoBa N.®., [ToranmoB AC. [u np.]. - M. BUHOM. Jlabopatopus 3Hanuii: ®usmatiur, 2008. - 292
c.



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

3. Acuunkuii JI.H. BBeneHne B HCKYCCTBEHHBIH HMHTEIUICKT: y4eO. mocoOue s BY-
30B/Scuunxkuii JI.H. - 2-e u3z., ucnp. - M.: Axkagemus, 2008. - 174 c.

4, OcurmoB I'.C. MeTobl MCKYCCTBEHHOTO WHTEJUICKTA! MoHorpadus |/OcunoBr C. - M.
®wusmataut, 2011. - 295 c. .
5. JIro b. Teopus u mpakTUKa HeompeaeaeHHOTo nporpammupoBanus/JIo b.; nmep. ¢ anr.

Tromennes H0.B., Karanos FO.T.; pen. nep. Tromennies 10.B. - M.: BUHOM. JlaGopatopusi 3Ha-
Huii, 2009. - 416 c.

6. Pyuxkun B.H., ®ynun B.A. YHuBepcanbHblli HCKYCCTBEHHBIH MHTEUIEKT U 3KCIIEPTHBIE
cuctemsl / Pyukun B.H., ®ynun B.A. - CII6.: BXB-Iletepoypr, 2009. - 238 c.
1. Kypeituuk BB., Kypeitunk B.M., Pogzun CU. Teopust 3BOJIIOLMOHHBIX BBIYMCICHUI:

[Monorpadwus] / Kypeituuk BB., Kypeitunk B,M., Pom3un CH, - M.: ®usmariut, 2012. — 260 c,

7.3 MeToauyecKue yKa3aHusl 10 OCBOCHUIO TUCHMILIHHBI (MOTYJIA)

Metoaudeckue yka3zaHus Ul MPOBEACHUS NPAKTUYECKUX 3aHATHM MO qucuuimimHe «Cucremsl
HCKYCCTBEHHOT'O MHTEJIEKTay» JIJIsl HarpaBiaeHus oAroToBku 35.04.06 ArpouHxeHepusi.

7.4 UudopmanmonHbie M HU(PPOBbIE TEXHOJIOTMH (IPOrpaMMHOe odecreye-
HHe, COBpeMeHHbIe NPodecCHOHATbHBIE 0a3bl JAHHBIX M HH(POPMALIMOHHbIE
CIPaBOYHbIE CUCTEMBbI)

VYuebHas aucHUIUIMHA (MOIYJb) MPEIyCMAaTPUBAET OCBOCHHE MH()OPMAIIMOHHBIX U IH}-
POBBIX TeXHOJIOTUH. Peanu3anus HuppoBbIX TEXHOIOIUN B 00pa30BaTEIbHOM IIPOCTPAHCTBE SIB-
JseTcsl OAHOW M3 BaKHEMIIUX Liened oOpa3oBaHUSs, NAIOLIEH BO3MOXKHOCTb Pa3BUBATh KOHKY-
PEHTOCIIOCOOHBIE KauecTBa 00yHaromuxcs Kak OyAyIIHX BHICOKOKBATM(DUIIMPOBAHHBIX CIIELHa-
JIUCTOB.

[udpoBble TEXHOIOTUH MPELyCMATPUBAIOT PA3BUTHE HABBIKOB A((EKTUBHOIO PELICHUS
3aJ1a4 NMpo(ecCHOHANBHOr0, COIMAIBHOTO, TMYHOCTHOT'O XapaKTepa ¢ UCHOIb30BaHUEM pa3iiny-
HBIX BHMJIOB KOMMYHHMKAIlMOHHBIX TeXHOJOrui. OcBoeHHE IUPPOBBIX TEXHOJOTUH B paMKax
JAHHOM NUCIHMIIMHBI (MOAYJISI) OPUEHTHPOBAHO Ha CHOCOOHOCTH OE30M1aCHO M HAAJIEKAIIUM
o0pa3oM mojy4yaTh JOCTYM, YIIPaBIsSITh, MHTETPUPOBATh, OOMEHMBATHCS, OLIEHUBATh U CO3/1aBaTh
MH(OPMAIIHIO C TIOMOIIBIO IIU(PPOBBIX YCTPOUCTB U CETEBBIX TexHOsOrnil. opMupoBanue nud-
pPOBOM KOMIIETEHTHOCTH IMpeArnoyaraer padoTy ¢ JaHHBIMHU, BJIaJE€HHUE WHCTPYMEHTaMH Jis
KOMMYHHKALIH.

7.4.1 DJ1eKTPOHHO-0MOJIUOTEYHASI CUCTEMBI M 0a3bI JTAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okaszanue ycuyr ot 10.03.2020
Ne BB CV 437/20/25 (CeteBast anekTpoHHas OnOIHOTEKA)

2. DnekTpoHHO-OMOMMOTeUHast cucreMa wu3aarenbeTBa «Jlamby» (https://e.lanbook.ru/)
(ToroBOp Ha OKa3aHWE YCIYT MO MPEAOCTABICHHUIO JOCTYMa K JIEKTPOHHBIM m3aanusmM OO0
«3narennctBo Jlanby ot 03.04.2023 Ne 1)

3. DrexkTpoHHO-OHOIMOTEUHast cucTema wm3natenscTBa «Jlamsy» (https://e.lanbook.ru/)
(ToroBOp Ha OKa3aHWE YCIIYT O MPEAOCTABICHHUIO JOCTYMa K AJIEKTPOHHBIM m3aanusM OO0
«M3parenscTBo Jlaub» ot 06.04.2023 Ne 2)

4. ba3za naHHBIX 31eKTPOHHBIX HHPopMannoHHbIX pecypcoB @T'BHY ITHCXB (morosop
1Mo 00eCIeYeHHUI0 JTOCTyMa K AJIeKTpOoHHBIM HHpopMmarmoHHeiM pecypcam ®PI'BHY ITHCXb de-
pe3 tepmunan yaanentnoro pocryna (TYl ®I'BHY LTHCXB) ot 07.04.2023 Ne 6/n)
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5. DrexkrtpoHHo-OmOaMOoTeuHass cuctema  «AgriLib»  ®I'BOY BO PrA3Y
(http://ebs.rgazu.ru/) (monoaHUTEIBHOE COTJIAIICHUE HA MTpeocTaBieHue goctyna ot 13.04.2023
Neo 6/1 x JIunensnonHomy jtoroBopy ot 04.07.2013 Ne 27)

6. DnexTpoHHas 6ubnmorevnas cucrema «HarmonanbHblil QpoBoi pecype «PykoHT»:
Komnekun «ba3ossiii MaccuB» u «Kosoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHue YCIyT 1Mo npenocraBieHuio goctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «DiextporHoe n3aatenbcrso FOPANUT (https://urait.ru/) (oroBop Ha okasaHue
yCIIyT O MPEJOCTaBICHHUIO JOCTyMa K oOpa3oBarensHoi miathopme OO0 «DIEKTPOHHOE U3/1a-
tenberBo FOPAWT» ot 06.04.2023 Ne 6)

8. DnekTpoHHO-OMOIMoTeYHas cuctema «Bepuanckuin» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3HOE UCIIOIb30BaHKE Mpou3BeaeHuid oT 26.03.2020 Ne 14/20/25)

9. baza nannbix HOB «HanwmonanbHas anexTpoHHas Oubnmoreka» (https://rusneb.ru/)
(moroBop o moakmroueHun Kk HOb u npegocraBnennn nocryna k oobexkram HOb ot 01.08.2018
Ne 101/HDB/4712)

10. CornameHue o COTPYJHHUYECTBE MO OKA3aHUIO OWMOIMOTEUHO-MH(POPMAIMOHHBIX U
COIMOKYJIBTYPHBIX YCIIYT TOJH30BATENISIM YHUBEPCUTETA U3 YMCIIa MHBAJIUIOB 110 3PEHUIO, Cia-
OOBUISAIINX, UHBATUAOB JIPYTUX KAaTETOpUH C OTPaHUYEHHBIM JOCTYNOM K MH(OpMaluu, JIul,
UMEIOIIUX TPYAHOCTH ¢ uTeHHeM IuiockorneyatHoro tekcra TOI'BYK «TamOoBckas obnactHas
yHUBepcalibHasi HayuHas OuOnunoreka um. A.C. Iymkuna» (https://www.tambovlib.ru) (corxa-
meHue o cotpyanndectse ot 16.09.2021 Ne 6/nH)

7.4.2. UudopManmoHHbIe CIPABOYHbIE CUCTEMBI

1. CrpaBouHas npaBoBasi cucreMa Koncynbrantllntoc (qoroBop mocTaBKku M COMPOBOXK-
neHus 3xk3eMIuisipoB cucreM KoncynsranTtlhroc ot 03.02.2023 Ne 11481 /13900/2C)

2. DAeKTpoHHBIH nepuoanyeckuit cnpaBouHuk «Cuctema TAPAHT» (moroBop Ha yciy-
' TI0 CONPOBOXKACHUIO OT 22.12.2022 Ne 194-01/2023)

7.4.3. CoBpeMeHHbIe TPpo(eccHOHAIbHBbIE 0a3bI TAHHBIX

1. baza maHHBIX HOPMATHUBHO-IIPABOBBIX aKTOB MH()OPMAIIMOHHO-00pa30BaTEIILHOMN MPO-
rpammbl «Pocmetony (morosop ot 11.07.2022 Ne 530/2022)

2. baza nannbix Hayunoii anextponnoit oubnmorekn eLIBRARY.RU — poccuiickuii un-
(hopMaIMOHHO-aHAIUTUYECKHI MOPTal B 00JIaCTH HAYKH, TEXHOJIOTHH, MEAUIIMHBI U 00pa3oBa-
Hust - https://elibrary.ru/

3. TTopTan oTKpeITEIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpeiTeie gaHHble @DenepaibHON CIyX Obl TOCYAApPCTBEHHOM CTATUCTUKHU -
https://rosstat.gov.ru/opendata

5. Tlpodeccuonanpubie 6a3bl JTAHHBIX.

https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath

6. IIpodeccronanbHbie 6a3bl qaHHBIX. PocTexuamzop http://www.gosnadzor.ru/

7. TIpodeccuonanbupie 6a3bl JaHHBIX. Poccuiickas accorualus UCKyCCTBEHHOTO UHTEI-

JeKTa [ DnekTpoHHbIii pecypc]. — Pexkum moctyna: http://www.raai.org, cBo0oaHbIH

baza JTAHHBIX zbMath

7.4.4. JIuLleH3MOHHOE U CBOOOHO PaCpOCTPaHsieMoe MPOrpaMMHoe odecrie-
YyeHHe, B TOM YHCJIe 0T€YeCTBEHHOT0 MPOM3BOICTBA

Ne HanmeHnoBanue PazpaboTumnk HoctynHocTh Ccpuika Ha Ennabiit PexBusutel noa-
I1O (nmpaBoobna- | (JiMlleH3UOHHOE, | peecTp POCCUICKUX TBEPKAAIOIIETO J0-
JIaTeyb) cBOOOIHO pac- | mporpamm mis O9BM | kymeHra (mipu Hamu-

npocrpansiemoe) | u B/l (npu Hamuum) YHH)
1 Microsoft Windows, Microsoft Jlunensuonnoe - Jnnensus

Office Professional Corporation ot 04.06.2015 Ne
65291651 cpox neit-

CTBUs: OECCPOUHO
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http://ebs.rgazu.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath
http://www.gosnadzor.ru/
http://www.raai.org/

2 | AwnruBupycHoe po- | AO «Jlaboparo- | JIuuensuonnoe | https://reestr.digital.g | CyOnuueH3noHHbIH
rpamMmHoe obecrieue- | pus Kacnepcko- ov.ru/reestr/366574/? norosop ¢ OO0
nue Kaspersky ro» sphrase_id=415165 «Codreke» ot
Endpoint Security nms (Poccus) 06.07.2022 Ne 6/n,
ousHeca CPOK JICHCTBHS: C
22.11.2022 no
22.11.2023
3 | MoitOduc Craumapt- | OOO «Hossie | Jlumensuonnoe | https://reestr.digital.g Kontpakt ¢ 000
HBIH - o0ayHbIE TEX- ov.ru/reestr/301631/? «Py6uKoH»
OducHsIif makeT Hosorum» (Poc- sphrase_id=2698444 o1 24.04.2019 Ne
JU1s1 pabOoTHI C TOKY- cus) 03641000008190000
MEHTaMU U MOYTON 12
(myoffice.ru) CpOK JelicTBust: Oec-
CPOYHO
4 | Tlporpammuas cucte- | AO «Aurumna- | Jlunensuonnoe | https:/reestr.digital.g JIMeH3nOHHBIN 10-
Ma Juist oOHapyxenust | ruar» (Poccust) ov.ru/reestr/303350/? roBop ¢ AO «AH-
TEKCTOBBIX 3aHMCTBO- sphrase_id=2698186 THIUIATHAT» OT
BaHUH B yUCOHBIX U 17.04.2023 Ne 6627,
Hay4HBIX paboTax CPOK JICHCTBHS: C
«AxTumnaruat BY3» 17.04.2023 no
(https://docs.antiplagia 16.04.2024
us.ru)
5 Acrobat Reader Adobe Systems | CBoboHo pac- - -
- TIPOCMOTP JIOKYMEH- HPOCTPAHAEMOE
toB PDF, DjVU
6 Foxit Reader Foxit CBob6oHO pac- - -
- IPOCMOTP JIOKYMEH- Corporation IPOCTpaHsieMoe
toB PDF, DjVU
7.4.5. Pecypcbl MH(pOPMALIHOHHO-TEJIEKOMMYHHUKAUMOHHOI ceTn « AHTep-
HET»

1. CDTOwiki: 6a3a 3nanwuit mo nuudposoii Tpanchopmarnuu https://cdto.wiki/

2. OrtkpsiTas IpOrpaMMHas 6ubnuoreka JUISL MAaIIMHHOT O o0yueHus
https://www.tensorflow.org/

3. ®peiiMBOpK MalIMHHOrO 00yueHHs JUIsd A3blka Python ¢ OTKpBITBIM HCXOJIHBIM  KOJIOM
https://pytorch.org/

4. OrtkpeiTas 6ubnuoreka https://keras.io/

5. Caiit ®enepanbHoil cinyk0bl TocynapcTBeHHON cratuctuku (PoccraT). DnekTpoHHBIN pe-
cype. Pexxum noctyna: http://www.gks.ru/

6. Caiit TeppuropuanpHoro oprana deaepaabHON CITYKOBI TOCYIAPCTBEHHOHN CTa-THCTHKH T10
TamboBckoit oOmactu  (TamboBcTar). DnEKTpOHHBIM  pecypc. Pexum  mocryna:
http://tmb.gks.ru/

7. Pexwum nocryma: http://www.rbc.ru/ - PocbusaecKoncantunr

8. Pexum moctyna: http://www.devbusiness.ru/development/staff.htm

9. Caiir BeIcHICH aTTecTannoHHOM komuccuu // http://vak.ed.gov.ru

wh e

LMS-mrardopma Moodle
Buptyanbnas nocka Mupo: miro.com
Bupryansnas nqocka SBoard https://sboard.online

mecce
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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/
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/

N GA

Bupryansnas gocka Padlet: https://ru.padlet.com
Oo6naunbie cepBuckl: Auaexc./luck, O6mako Mail.ru
Cepsucel onpocos: Sugexc @opmer, MyQuiz
Cepsucel Buaeocsssu: Suaekc teixemoct, Webinar.ru

CepBuc coBMeCTHOM paOOThl HaJg TpoeKTamMu s HeOonpmux rpymm  Trello

http://www.trello.com

7.4.7. llndpoBbie TEXHOJOTMH, IPUMEHsIEMbIe IIPH U3YYEHUU JUCHUILIHHbI

Ne

Hudpossie TexHo- | Buasl yuebnoii pado- | @opmupyembie

JIOTHH ThI, BBIIIOJTHSIEMBIE C KOMIIETEHIIH

MpUMEHEHHEM TUpPo-
BOU TEXHOJIOTUH

UK

Oo6naunsle TexHO- | Jlexknuu IIK-1, IIK-2
JIOTUH [TpakTrdeckue padOTHI
(JTaboparopnsie pabo-
THI)

NJI-2 nxa

Cnoco0OeH HCoJIhb30BaTh
OCHOBBI KOMITBIOTEPHBIX
HayK MPHU UCIIOJIb30BAHUU
CIIO)KHBIX TEXHUYECKHUX
CUCTEM JIJIs IPOU3BO/I-
CTBa, XpaHEHMSI, TPaHC-
IIOPTUPOBKU U ITIEPBUYHOMN
nepepadoTKU MPOAYKIIHH
PacTEHUEBOCTBA U JKH-
BOTHOBO/ICTBA.

NJ-2 nk2 Mcnonbzyer
porpaMMHebIe, HH(pO-
KOMMYHHUKAI[HOHHbIE
CPEJICTBA U JIEKTPOHHBIE
HPUIIOKEHUS TIPU YIIPAB-
JI€HUH HU(PPOBBIMU TIPO-
JYKTaMU M IIPOEKTaMH,
HEOOXOIUMBIMHU ISt
HKCIUTyaTallul SHEPreTu-
YEeCKUX CUCTEM U YCTaHO-
BOK B CEJIbCKOXO03sIH-
CTBEHHOM IIPOU3BOJICTBE

bonpmue ganukie Jlexiumn IIK-1, T1IK-2
[TpakTudeckue paboTHI
(JJabopaTopHusie pabo-
THI)

W-2 nxa

CriocoGeH HCTonb30BaTh
OCHOBBI KOMITBIOTEPHBIX
HayK MpU UCTIOJIb30BaHUU
CJIOKHBIX TEXHUYECKHUX
CUCTEM JIs IPOU3BOJI-
CTBa, XpaHEHHUs, TPAHC-
MTOPTUPOBKH U IIEPBUYHOMN
nepepadoTKU MPOTYKIHH
PacTeHHUEBOCTBA U KH-
BOTHOBO/ICTBA.

NJ-2 nk2 Mcnonbzyer
porpamMMHsbIe, HH(O-
KOMMYHHUKAI[HOHHBIE
CPECTBA U DJICKTPOHHBIC
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MPUII0KEHUS IIPHU yIIPaB-
JIeHUHU U (PPOBBIMU TIPO-
HyKTaMI/I )41 HpOGKTaMI/I,
HEOOXOIUMBIMH JJIS
SKCIUTyaTaluy SHEPreTr-
YECKUX CUCTEM U YCTAHO-
BOK B CEJILCKOXO03sii-
CTBEHHOM ITPOU3BOJCTBE

TexHonoruu pac-
IIPEEIIEHHOIO pe-
ecTpa

Jlekuun
[TpakTuyeckue paboThI
(JIaboparopubie pabo-
THI)

TK-1, [TK-2

N/I-2 nx1

CnocoOeH UCIoIbp30BaTh
OCHOBBI KOMITBIOTEPHBIX
HayK P UCIOJIb30BaHUU
CJIO’KHBIX TEXHHUECKUX
CHCTEM JJISl IPOU3BO/I-
CTBa, XpaHEHUs, TPAHC-
HOPTUPOBKH U TIEPBHYHOM
nepepaboTKU MPOIYKIUH
PacTeHNUEBOICTBA U KU~
BOTHOBO/ICTBA.

N-2 mx2 Ucnone3yer
porpaMMHebIe, HHDO-
KOMMYHHKAI[HOHHBIC
CPEJICTBA U 2JICKTPOHHBIC
MIPHIIOKEHUS TIPH YIIPaB-
JICHUU TIUPPOBBIMH TPO-
JyKTaMH | TPOCKTAMH,
HEOOXOIUMBIMH JUISI
AKCILTyaTaIlui SHEPTeTH-
YECKUX CUCTEM H YCTaHO-
BOK B CETBCKOXO03sH-
CTBEHHOM ITPOU3BOJICTBE

TexHaonoruu dOec-
MIPOBOJTHOMW CBSI3U

Jlexnuu
[IpakTHueckue paboTHI
(JJaGopaTopHusle pabo-
THI)

IK-1, T1K-2

N-2 nx1

Crioco0eH UCIT0JIb30BaTh
OCHOBBI KOMITBIOTEPHBIX
HaYK ITPH UCTIOJIh30BAHUHU
CIIOKHBIX TEXHUYECKHUX
CUCTEM JIJIs IPOU3BOJI-
CTBa, XpaHEHHUs, TPAHC-
MOPTHPOBKH U TICPBUYHOM
nepepaboTKU MPOTYKIIMH
pacTEHUEBOICTBA U JKH-
BOTHOBO/ICTBA.

NJ-2 nx2 Wcmonp3yer
porpaMMHebIe, HHDO-
KOMMYHHKAITHOHHBIC
CPENICTBA U DJIEKTPOHHBIE
MIPUIIOKECHUS TIPU YIIPAB-
JIeHUU ITUPPOBBIMH TTPO-
JQYKTaMH ¥ TPOEKTaMH,
HEOOXOIUMBIMH JUISI
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AKCIUTyaTaliy SHEPreTU-
YECKUX CUCTEM U YCTAHO-
BOK B CEIIBCKOXO03sH-
CTBEHHOM ITPOU3BOJICTBE

5. | HoBeie npou3Bo-
CTBEHHBIE TEXHO-

JIOTHUH

Jlexmun IK-1, IIK-2 | UJ-2 nk1

[TpakTuyeckue paboThI Crnioco0eH 1CIoIIb30BaTh
(Ha60paT0prIe pabo- OCHOBBI KOMIIBIOTCPHBIX
THI) HayK IIPYU UCIOJIb30BAHUHI

CJIIOXKHBIX TEXHUYCCKUX
CHCTEM JJISl IPOU3BO/I-
CTBa, XpaHEHU, TPAHC-
HOPTUPOBKH U TIEPBUYHOM
nepepadboTKU MPOIYKIUU
PacTeHNUEBOICTBA U KU~
BOTHOBOACTBA.

N-2 mxe2 Wcnonp3yer
porpamMMHsbIe, HH(O-
KOMMYHUKAITMOHHBIE
CpEJCTBA U JICKTPOHHBIE
MIPUJIOKEHUS TIPU yTIPaB-
JIeHUU U (QPOBBIMU TIPO-
JTyKTaMH U IPOCKTaAMU,
HEOOXOIUMBIMH JIJIS
AKCIUTyaTalluy SHEPreTH-
YECKUX CUCTEM U YCTAHO-
BOK B CEIBCKOXO3SIH-
CTBEHHOM ITPOU3BOJICTBE

8. MarepuajibHO-TEXHHYECKOE o0ecneyeHne M CIUILNIMHBI (MOaYJis1) (MOayJis1)

Hanmenosanue crie-
[HMAJILHBIX IIOMeEIIE-
HUH U IOMEILEHUN
JUISL CAMOCTOSTEIIb-
HOW paOOTHI

OCHaH.IGHHOCTL CII€IuaJIbHBIX l'IOMeH.IGHI/Iﬁ n l'IOMeH.IGHI/Iﬁ JUIsL CaMOCTOSTEIIbHOMI pa6OTLI

393760, Poccus,
TamOboBckas 00J1aCThb,
r. MuuypuHck, yiu.
MutepHanuoHanpHas,
oM Ne 101, 2/32

YuebOHast ay JuTOpHs A1 MPOBEACHUS yueOHBIX 3aHATHH JIEKIIMOHHOTO THIa: VIHTepakTHBHAS
nocka — 1 mt.; CuctemHusiit koMriekT — 1 mT.; [IpoexTop Viewsonic — 1 mt. HaGops! neMoH-
CTPAIIOHHOTO 000PYAOBAaHMS 1 y4eOHO-HATIITHBIX TOCOONH.

393760, Poccus,
TamOboBckas 00J1aCThb,
r. MuuypuHck, yiu.
HHurepHauuroHanbHas,
oM Ne 101, 1/114

VYueOHast ay JUTOpHs AJIsl IPOBEICHHUS yUeOHbIX 3aHITHI CEMUHAPCKOTO THUIIA, KYpPCOBOTO
MPOEKTUPOBAHHUS (BBIMOTHEHUS KYPCOBBIX PaboT), IPYIIOBBIX U HHAUBUIYaJIbHBIX KOHCYJIb-
TaIMi, TEKYIIEro KOHTPOJIS U IPOMEXYTOYHOH aTTecTaruy (KOMIIBIOTepHBIH Kinacc): Cu-
cremubIii komrutekT (ITpoueccop Intel Original LGA 1155 Celeron) — 9 mr.; Kabunet ocHa-
IIeH MaKeTaMH, HarJIsIHBIMH y4eOHBIMH IIOCOONSIMHU, TPEHaKEpaMH M APYTHMH TeXHHY e-
CKUMH cpencTBamMu. KoMIbloTepHast TEXHHKA MOJKIIoUeHa K ceTH «MlHTepHeT™» 1 obecrieueHa
jJocrynoM B OMOC yHuBepcurera.

393760, TamboBCcKast
00J1aCTh,
r. MuuypuHCK, yiI.

MutepHannonanpHas,
aoM Ne 101, 1/210

[NomenieHue 1715l CAaMOCTOSTENbHON paboThl: puHTep — 3 wt., MDY Canon i-Sensys MF
4410, HoyTOyk Hewlett Packard Pavilion, komnerotep — 3 mit, komnbetotep Celeron E 3300,
komitstotep Dual Core, komnbsiotep OLDI 310 K1, kormmpoBansHslii anmapat Kyocera. Kom-
MBbIOTEPHAsI TEXHUKA MOAKIIOUeHA K ceTH «VIHTepHeT» 1 00ecIedeH JOCTYH B JIICKTPOHHYIO
MHGOPMAIIMOHHO-00Pa30BATEIBHYIO CPEY YHHUBEPCUTETA.
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PaGouast mporpamMmma IUCIUIUIMHBI (MOJYJISI) COCTABJICHA B COOTBETCTBUU C TPEOOBaHMSI-
Mu ®I'OC BO — maructparypa no HanpasieHuto noarotosku 09.04.02 Mudopmannonssie cu-
CTEMBI U TEXHOJIOTHH, YTBEPKACHHOTO MpukazoM MuHoopHayku PO Ne 917 ot 19.09.2017

ABTOpBI:

3aBeayromuii kKadeapoi MaTeMaTuky, (UMK U MHGOPMAITMOHHBIX TexHonorui Kapreunna H.B.

Crapmuii npenogaBaTesb Kadeapbl MaTeMaTWKd, (U3WKH W WHQPOPMAIMOHHBIX TEXHOJIOTHUH
ITuenuunieBa H.B.

s

Penensenrt:
3aBeAYIOIINI Kadeapol cTaHIapTU3aINi, METPOJIOTUHA U TEXHUYECKOTO CepBUCA, K.T.H., JOLEHT

XaryHies B.B. EE‘;

[Iporpamma paccMoTpeHa Ha 3acelaHiM Kadeapbl MaTeMaTHKH, (U3UKU U UH(OPMALIMOH-
HbIX TexHosiorui. ITpotokon Ne 10 ot «10» urons 2021 r.

IIporpamma paccMoTpeHa Ha 3aceJaHUU y4eOHO-METOANYECKOH KOMUCCUU WH)KEHEPHOTO
unctutyra ®I'60Y BO Muuypunckuii I'AY, nporokosn Ne 11 ot 15 uronst 2021 r.

IIporpamma yTBepkaeHa PemeHneM yuyeOHO-METOAMUYECKOTO COBETa YHMBEpPCHTETa Ipo-
TokoJs Nel0 ot 24 utons 2021 roaa.

[Tporpamma nepepadoTana u A0MoOIHEHa B cOOTBeTCTBHH ¢ TpeboBanusmu ®I'OC BO.

IIporpamma paccMoTpeHa Ha 3ace/laHuM Kadeapbl MaTeMaTHKH, (U3UKU U UH(OpPMAIMOH-
HbIX TexHosorui. ITporokon Ne 7 ot «14» mapra 2022 r.

[Iporpamma paccMOTpeHa Ha 3acelaHuU y4yeOHO-MEeTOJMUECKOW KOMUCCHU MH)KEHEPHOTO
unctutyra ®I'60Y BO Muuypunckuit I'AY, nporokon Ne 8 ot 17 mapra 2022 1.

IIporpamma yTBepkaeHa PemieHneM yueOHO-METOAMUYECKOTO COBETa YHHMBEpPCHTETa Ipo-
TokoJ Ne§ ot 21 anpenst 2022 roaa.

[Tporpamma nepepaboTana u A0MOIHEHA B cOOTBeTCTBHH ¢ Tpeboanusimu GI'OC BO.

IIporpamma paccMoTpeHa Ha 3acelaHUM Kadeapbl MaTeMaTHKU, (PU3UKU U UH(OPMAIMOH-
HbIX TexHosoruil. [Ipotokos Ne 9 ot «01» nrons 2023 r.

[Iporpamma paccMOTpeHa Ha 3aceJaHUU Y4€OHO-METOANYECKONH KOMHCCUU MH)KEHEPHOTO
nactutyta ®I'BOY BO Muuypunckuiit 'AY, nmporokon Ne 10 ot 19 utons 2023 r.

[Iporpamma yTBepkaeHa PemeHneM y4eOHO-METOAMYECKOIO COBETa YHHMBEPCHUTETa MpO-
Tok0oJ Nel0 ot 22 urons 2023 roxa.
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