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1. lean ocBOeHMS JUCHHUILIUHBI (MOMYJIs1)
HGJ'IHMI/I OCBOCHHUA AUCHUIIJIMHBI (MOIIYJ'IH) ABJISICTCA OBJIAACHUC 06y‘laIOHII/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 TMCHUIJIMHBI (MOIYJIS) B CTPYKTYpe 00pa3oBaTe/ibHOI NMPo-

rpPamMMblI

Cornacno yue6HOMY miaHy no HampaieHuto moarotoBku 20.04.01 TexnocdepHas 6e3-
onacHocTh «CUCTEMbI HCKYCCTBEHHOI'O MHTEJIEKTa» oTHocuTCs K bioky 1. Jluciumuunsl (Mo-
aynmu) (b1.B.JIB.02.03)

Jlyiss ocBOeHUST TUCIUIUIMHBI (MOynsi) «CHUCTEMBbI MCKYCCTBEHHOTO MHTEIIEKTa» 00ydJaro-
IIMECs MCTIONIb3YIOT 3HAHUS, YMEHHUS, HABBIKK, C(HOOPMUPOBAHHBIE B XOA€ U3YUYCHHS JUCLIUIUIMH
«MHpopManMOHHbIE TEXHOJNOIUU B cepe Oe3omacHOCTU» U «KOMIIBIOTEpHBIE TEXHOJIOTUU B
cdepe 6e30macHOCTI.

Marepuan aucUUIUIMHBL (MOIYJIs]) TECHO B3aMMOCBSI3aH C TaKUMM JUCLMILIMHAMU (MO-
IOyJIsIMH), KaK «YTIpaBJIeHWE MHTETPUPOBAHHBIMH CUCTEMaMH oOecrieueHus: 0€301acHOCTH KU3-
HezleATeNIbHOCTU» U «PacyeT U npoeKTUpOBaHUE CUCTEM oOecrieueHus: 6€30MacHOCTU». 3HAHMUS,
YMEHHMS U HaBbIKH, CPOPMUPOBAHHBIE B XO/€ U3YUEHUS JaHHOW ITUCUUIUIMHBI (MOAYs) HEOOXO-
UMbl B JallbHEHIIEM Ui MPOXOXKJIEHUS NPOU3BOJICTBEHHOM TEXHOJIOIMYECKOH (IPOEKTHO-

TEXHOJIOTMYECKOI) MPAKTUKH, MOAroToBkH K [ MA.

3. [lnanupyembie pe3ybTaThl 00y4eHHS M0 IUCUMUILINHE, COOTHECEHHbIE

¢ IVIAHMPYEMbIMH Pe3yJIbTATAMH OCBOCHHUSA 00Pa30BaTeJIbHOMH MPOrPaMMBbI
OcBoeHMEe TUCHUIUIMHBI (MOYJIs1) HAlpaBJIeHO Ha (POPMUPOBAHUE CIENYIOUINX KOMIIETEH-

AH:

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

Konu Kon u Hanmeno- Kpurepun onleHBaHUS pe3yNbTaTOB O0YICHHUS
HauMCHO- BaHUC MHAMKATO-
BAaHUE YHU- | DPa JOCTUKCHUS HU3KHH (I0T10pO- MIOPOTOBBI 0a30BEIi MIPOABUHYTHII
BEpCab- YHUBEPCAIBHBIX TOBBIN, KOMIIE-
HOW KOM- KOMIIETCHIIHI TeHIms He cop-
METEeHIUH MHPOBAHA)
Kareropusi yHuBepcaibHBIX KOMIETEHINH - CHCTEeMHOE ¥ KpUTHYECKOE MBIIIJICHHE
YK-1 WU-1yka Amna-
A He moxert Cnabo anamu- | Xopomo aHanu- | OTIMYHO
CrniocoOeH | nmu3upyer mpo-
aHAJIM3UPOBATh | 3UPYET Mpo- | 3UpyeT Mpo- | aHaJU3UPYeT
ocy- ONEMHYIO CHUTY-
poOJIeMHYIO ONeMHYI0 CUTY- | OJIEMHYIO CHTY- | IPOOJIEMHYIO
IIeCTB- a0 Kak CH-
CUTyallMI0 Kak | allMi0 KaK CH- | allMi0 KaK CH- | CUTyallMl0 Kak
JIATh KPU- | CTEMY, BBISIBIIAA
. CHUCTEMY, BBIB- | CTEMY, BBISBISAS | CTEMY, BBISBISAS | CHCTEMY, BBISIB-
TUYECKUI | €€ COCTaBIISIO-
JiiE €€ COCTaB- | €€ COCTAaBJISIO- | €€ COCTaBJISIO- | JIsii €€ COCTaB-
aHaIn3 e ¥ CBA3U
JSAIOLIME U CBS- | IIME W CBA3M | IIME W CBA3M | JSAIOUIME U CBS-
mpobyieM- | MeXIy HUMHU
31 MEXAY HUIMH | MEX1y HUMHU MEXIY HUIMHU 31 MEXIY HUMHU
HBIX CUTY-
anui Ha NA-2yk-1 - He moxet He nocrarouno | Jlocrarouno YcnentHo
OCHOBE Onpenenser OTIPEIETISATh YeTKO ompesne- | OBICTPO ompe- OTIpeIeTIsieT
CUCTEM- MpoOeIbl B MH- | IPOOEITBI B MH- | JIsIeT MpOoOeNsl B | AernseT mpode- npoOebl B UH-
HOro noj- | ¢opmauuu, He- | opmanuu, He- | HHPOPMALIUH, nbl B uHGOpMa- | Gopmanuu, He-
X014, BbI- | OOXOOMMOM IiIst | OOXOAUMOM ISl | HEOOXOAUMOI MU, He00X0- 00X0IMMOM IS
pabatbi- penieHus mpo- penieHus mpo- JUTSL pEIIEeHUs JIUMOM I pe- | pelIeHus mpo-
BaTh CTPa- | OJIEMHOM CUTY- | OJIEMHOH CUTY- | MPOOJIEMHOI LIEHUSA IIPO- OnemMHOI cuTy-
TETHI0 aluy, U IpoeK- | alluy, U IPOEK- | CUTyalluH, U ONEMHOM CUTY- | alliM, U POEK-
JNEWCTBUM | THPYET MpoIec- | TUPYET MPOIEC- | MPOCKTUPYET aluy, ¥ IpOoeK- | TUPYeT IpoLec-
CBI IO UX CBI IO UX MIPOLIECCHI IO UX | TUPYET MpoLEc- | CBbI MO UX
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yCTpaHEHHIO yCTpaHEHHIO YCTpPaHEHHIO. CBI IO MX YCTPaHEHHIO. .
YCTPaHEHHIO.

Na-3 yk-1 - HocraTouHo

He moxer kpu- | Crnabo xpuTh- YcneurHo kpu-
Kputnueckn obicTpo Kputu-

THUYECKH OL1e- YEeCKH OLICHHBA- THUYECKH Ole-
OLICHUBACT YCCKHU OLICHUBA-

HUBACT HAJCK- | €T HANCHHOCTE | oo oo | HHBACT HaZlek-
HAJIEHHOCTR HOCTh UCTOYHU- | ICTOYHUKOB HCTOUHIKOR HOCTH UCTOYHU-
HCTOTHHKOB KOB HH(opMa- WHPOPMAIIH, KOB HH(OpMa-
nHpopMaIuy, nH(pOopMaIuy,

nud, paboTaeT ¢ | paboTaer ¢ mpo- un, paboTaeT ¢
paboraer ¢ Tpo- » pabotaer ¢ po-

. IPOTUBOPEYH- | THBOPEUHBOM THBODEHEON MIPOTUBOPEUH-
THBOPCIHBOM BOI HHpOpMa- | uHpOpMaLUeit p . BOii HH(OpMa-
nHpOpMaLuen o nH(pOpMaIei N

LUeH U3 pa3HBIX | U3 Pa3HbIX HC- 3 DASHBIX HC el U3 pa3HbIX

13 pasHBIX HC- HCTOYHHKOB TOYHUKOB p HCTOYHHKOB
TOYHHKOB TOYHHKOB

He nocrarouno | JlocrarouHo OueHp TpaMoT-

rpaMOTHO, JIO- | TPAMOTHO, JIO- | HO,

THYHO TUYHO JIOTUYHO
U/l-Avies Pas- He mosicer pas- apr M,GHTI/I 0 apr M,GHTI/I 0 apr MeH"’fI/I 0
pabatbiBaeT u pabatbIBaTh 1 pry p pry p pry P

BaHO BaHO BaHO
CoJiep)KaTeNIbHO | COJIEPXKATENBHO

paspabateiBaeT | ¢ pa3pabatsiBa- | pa3zpabaTsiBaeT
apryMEHTUpPYET | apryMEHTHpO-

U coziepika- eT U coJiepiKa- U coJepiKa-
CTpATeTHIO pe- | BaTh CTPATETHIO

TEJBHO apry- TEJBHO apry- TEJIBHO apry-
LICHUS TIPO- peleHus mpo-

o - MEHTHUPOBATh MEHTHPOBATh MEHTHPOBATH

OneMHOI cuTy- | OIeMHOM CHTY-

CTpaTEeTuIoO pe- | CTPATEeTHIO pe- | CTPATErHIo pe-
aliy Ha OCHOBE | alliM Ha OCHOBE

HICHUS MPO- HICHUS MPO- HICHUS MPO-

CHCTEMHOTO B
MEXKIUCITUATIIN-
HapHBIX MOAXO-
JIOB.

CHCTEMHOTO B
MEXKIUCITUATIIN-
HapHBIX MOAXO-
JIOB.

OIIeMHOM CUTY-
alMy Ha OCHOBE
CUCTEMHOTO H
MEK UCILIUTIIIN -
HapHBIX MOJIX0-
JIOB.

OIIeMHOM CUTY-
aIlMy Ha OCHOBE
CUCTEMHOTO H
MEK UCLIUTIIIN -
HapHBIX MOJIX0-
JIOB.

OJIEMHOM CUTY-
allvy Ha OCHOBE
CHCTEMHOTO H
MEXK TUCLIUIIIN-
HapHBIX MOJIX0-
JI0B.

WNJ-5yx1 Uc-
TIOJIB3YET JIOTH-
KO-
METOI0JIOTHYe-
CKMI1 HHCTpPY-
MEHTapui A
KPUTHYECKON
OLIEHKH COBpE-
MEHHBIX KOH-
nenmuit guo-
cockoro u co
UAITBHOTO Xa-
pakTepa B CBOEH
IpEAMETHOU
o0JacTy.

He moxer uc-
TI0JIB30BaTh JIO-
THKO-
METOJIOJIOTHYe-
CKUIl HHCTpY-
MEHTapui AJis
KPUTHYECKON
OLIEHKH COBpE-
MEHHBIX KOH-
nenuit uo-
co)CKOro U Co-
UAITBHOTO Xa-
pakrTepa B CBOEH
MPEAMETHOU
o0nactu

Cnabo Moxer
WCIIONE30BATh
JIOTUKO-
METOJI0JIOTHYE
CKMI1 HHCTpPY-
MEHTapuil ajs
KPUTHYECKOH
OIIEHKH COBpe-
MEHHBIX KOH-
neniuii uo-
cohCcKoro 1 co
[UATBHOTO Xa-
pakTepa B CBOEH
PEAMETHON
obnactu

Xopomo MoXxeT
WCTIOJIb30BaTh
JIOTHKO-
METOJI0JIOTHYe-
CKMI1 HHCTpPY-
MEHTapuil ajs
KPUTHYECKOH
OIIEHKH COBpe-
MEHHBIX KOH-
neniuii uo-
codhCcKoro u co
UAJIBHOTO Xa-
pakTepa B CBOEH
pEAMETHON
obnactu

VYenemno Mo-
JKET UCIIOIB30-
BaTh JIOTUKO-
METO/I0JIOTHYE-
CKUI MHCTpY-
MEHTapuil 1ms
KPUTHYECKOMN
OIICHKU COBpE-
MEHHBIX KOH-
nenimii puo-
CO(CKOro U CO-
[[UAIIEHOTO Xa-
pakrTepa B CBOEM
IIPEAMETHOM
obnactu

3

B pe3ynbrate u3yueHus: AMCUUILIUHBI (MOYJIs) 00yYarOIHMICs TOMKEH:

3HATh OCHOBHBIC HAMPaBICHUS aHAIN3a JaHHBIX; APXUTEKTYPHI TNTYOOKUX HEHPOHHBIX Ce-
TeW, MPUMEHSIEMBIX B PEIICHUU MPAKTHUYECKUX 3a7a4; TPUHITUIE MPUMEHEHHUS HEHPOHHBIX Ce-
TeW B 3a/1a4ax ¢ npuMmeHenuem 1MU;

YMETh HACTPauBaTh HEOOXOIMMOE OKPYKEHHE ISl padOThl C HEHPOHHBIMU CETSIMU; OCY-
IIECTBIISATh KPUTHYECKHIA aHAINU3 MPOOJIEMHBIX CUTYalluid HA OCHOBE CUCTEMHOTO IMOAX0/1a, BhI-
pabaThIBaTh CTPATETHUIO JICHCTBHIA,

BIIJICTh HABBIKOM MPOBEIEHUS MOJHOTO IIUKJIA BEIUUCIUTEILHOTO 3KCIIEPUMEHTA, OTpa-
YKEHHS X0Ja BBIMOJHEHHS NMPOEKTa U MOJYYEHHUs PE3YIbTATOB B OTUETAX U JOKYMEHTAIlMH; Blla-




JieeT HAaBBIKOM HCIOJb30BaHUS CYIIECTBYIOUIMX MPOrPaMMHBIX OMOJIMOTEK W MOJENEH, co3/ia-
HUS IPOTPaMMHBIX peajn3aluil rIy0OKNX HEHPOHHBIX CETEH.

3.1 MaTtpuia cooTHeceHHsI TeM/pPa3esi0B Y4eOHOM TUCUMILIMHBI (MOXYJISI) U
(opMupyeMBbIX B HUX YHHUBEPCAJbHBIX KOMIIETEHIUIA

Tewmbl, pa3ensl TUCIUTUTAHBL Kommerenmyu OO0r1ee KOIMYECTBO KOMITCTCHIIUH
(Momyist) VK-1
1. Cucremsl rirybokoro ooy4e- + 1
HUSI
2. OOydeHue ¢ MOJKPETICHH- + 1
eM

4. CTpyKTYypa " coepkaHue TUCHUILTHHBI (MOTYJIs1)
OO0r11ast TPYA0EMKOCTb AMCIUILIMHBI (MOIYJIsT) cocTaBisieT 3 3aueTHbIX equnuil (108 ak.yacoB)

4.1. O0beM qMCUMILIMHBI (MOYJIs1) U BUIbI YUeOHOH padoThl

KonungecTBo ak. yacos
Buts! sansruii 10 OYHOH popMe | IO 3a09HOI op-
oOyueHus Me o0yueHus
1 cemectp 1 xypc
OO01mast TpyA0eMKOCTh JUCIHUTLINHBI (MOTYJIs) 108 108
KonTakTHas paboTta oOydaromuxcs ¢ npemnojjaBa- 56 22
TEJIEM, B T.U.
ayJIMTOPHBIE 3aHSTHSI, U3 HUX 56 22
JIEKIIUU 14 8
nabopaTopHbIe PaOOTHI 42 14
CamocrosTenbHas pabora 00yJaromuxcs 52 82
npopaboTKa yueOHOTO MaTepualia Mo JWCIH- 20 30
TIMHE (KOHCTIEKTOB JIEKIUH, YIeOHUKOB, MaTepU-
aJIOB CETEBBIX PECYPCOB)
BBITIOJIHEHNE MHIUBUAYaJIbHBIX 3a1aHUM 20 30
MOATOTOBKA K TECTUPOBAHUIO 12 22
KoHntpoib - 4
Bun utoroBoro KOHTpoIIs 3a4eT
4.2 Jleknuu
Ne Paznen quctumiuHel (MOJys1), TEMBI Ob6beMm dopmupy-
JIEKIIUN ¥ UX COJIepKaHue B aK. yacax IOLIHEKOM-
TIETCHITHH
OuHas 3a04-
¢bop- Hasi
Ma ¢bopma
oOyue- | 0OydeHus
HUS
Cucrtembl 11y00K0ro o0yyeHus
1. Heiiponnbie cern. DyHKIMM OLINOKU 4 2 YK-1
HEHPOHHBIX CETeH M 00ydeHHE C TOMO-
b0 OOpaTHOTO PACHpPOCTPAHEHUsS Tpa-
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nuenTa. [Torstue 6314a ¥ DIOXH.

PabGorta ¢ u300paxeHUs MU C MOMOIIBIO
HEUPOHHBIX cerei. CBepTouHbIC
HelipoHHble ceTH. Onepauuu CBEPTOK,
max-pooling. TlomynspHble apXHTEKTY-
pbl  CBEPTOYHBIX HEHWPOHHBIX CETEH:
AlexNet, VGG, Inception (GoogLeNet),
ResNet. Tpancdeproe o0yueHue.

YK-1

OOpaboTka TekcToB. PaboTa ¢ ecTecTBeH-
HBIM SI3bIKOM C IOMOIIBIO HEHPOHHBIX Ce-
Tel. BexkTopHbIE IIPENCTaBICHUS AJI1 TEK-
crta: word2vec, skip- gram, CBOW,
fasttext. PekyppeHTHbIC HEHpPOHHBIC CETH,
LSTM, GRU. Tpauchopmeprr, BERT,
GPT.

YK-1

OOy4eHue ¢ NoAKpenIeHueM

[TonsiTusa areHTa, Cpepl, COCTOSIHUS,
JnercTBui U Harpaabl. OyHKIMS LEH-
HocTH cocrosiHus (Value function)
byHKk1Ms KauecTBa Aeictus (Q-
funtion). OnTUMU3aAIKS CTPATETUH C
MOMOIIbI0 MAaKCUMU3AUU (HYHKITUH
IIEHHOCTH M KadyecTBa. Q-o0ydeHue.

YK-1

['my6okoe oOydeHue ¢ HOJKPENICHUEM.
Deep Q-Networks, Actor-critic.[lis
yposHs skcnepTHbIi: REINFORCE,

A2C, PPO, DDPG.

YK-1

Bcero

14

4.3 IlpakTH4YecKHe 3aHATHUS

HpaKTI/IquKHe 3aHATUSA HC ITPEAYCMOTPCHBI.

4.4. JlabopaTopHble padoThI

Paznen muctuminzel (Moyist), TEMBI

O0BeM B ak.gyacax

JIEKIIUM U UX COACPIKAHUC

OYHas

¢bopma
oOyJeHUs

3a04YHas

dopma
00y4JeHus

dopmupyronme
KOMIIETCHIIUU

Knaccudukanus n3o0paxeHuii U TpaHc-
(hepHoe oOyueHue.

8

2

YK-1

Pabora ¢ TekcTaMu 1 BX BCKTOPHBIMHA
MMpEACTAaBICHUAMU TEKCTOB

8

2

YK-1

[IporpaMMHO-aNrOPUTMHUECKOE OCBOE-
HUE MaTepuasa

10

YK-1

[Mpumenenne Q-Networks ms pemenus
MPOCTBIX OKPY)KEHHIH.

10

YK-1

[TporpaMMHO-aITOPUTMHUYECKOE OCBOE-
HHUE MaTepuasa

VK-1

Bcero

42

14




4.5. CamocrosiTesibHasi padoTa 00y4arImmXxcs

OO0BeM ak. 4acoB
Pazgen nucHUILIMHEL .
Acl inch Bun camocTositenpbHOM paboThI OdHasd
(Moyist) s 3a04yHas
opma
dbopma
00ye- 00yueHust
HUS ya
[IpopaboTka yuyeOHOTO MaTepHaia Mo JUCIIH-
TIMHE (KOHCTIIEKTOB JICKIUH, Y4eOHHKOB, Ma- 10 15
1. BBeneHwne B CUCTEMBI
. TEPUAJIOB CETEBBIX PECYPCOB)
PO TYKITHHA >
BelltonHeHNE MHAMBUYAIbHBIX 3a0aHUI 10 15
IToaroToBka K TECTHPOBAHUIO 6 11
[TpopaboTka yuyeOHOTO MaTepuaia mo JUCIH-
IMHE (KOHCIEKTOB JICKIMH, Yy4eOHUKOB, Ma- 10 15
2. Cucremsl T1IyOOKOTO
TEPUATIOB CETEBBIX PECYPCOB)
oOydeHus —
BrlltonHEHNE MHAMBUYAIbHBIX 3aJaHUI 10 15
IToaroToBKa K TECTHPOBAHUIO 6 11
Hroro: 52 82

Mertonndeckue yKkazaHus i IPOBEACHUS MIPAKTUYECKUX 3aHATHH 1o aucuuiuinHe «Cu-
CTeMbI MCKYCCTBEHHOTO WHTEJUIeKTa» i HamnpasieHus noarotoBku 20.04.01 Texnocdepnas
6e3omacHocTh — MuuypuHck, 2023.

4.6 BoinosiHeHHEe KOHTPOJIbHOI PadoThl 00y4aroIMMuCcs 3204HOI (op-

MbI
[Tpuctynarh K BBIOJIHEHUIO KOHTPOJIbHOW pabOThl HEOOXOJMMO IOCE U3y4yeHUsl MaTe-
pHaia no JMTepaTypHbIM UCTOYHHUKAM, YOEIUBILUCH ITyT€M OTBETOB HA BOIPOCHI IS CAaMOIPO-
BEPKH, UTO MaTe€pHall TEMbl YCBOEH.
L{enbi0 KOHTPOIBHOM PaOOTHI O JUCLUIUIMHE SBJISETCS pACCMOTPEHHE TEOPETUYECKUX
ACMEeKTOB U MPUMEHEHNE OCHOBHOT'O MHCTPYMEHTAPUS YIIPABJICHUS HAyYHBbIM UCCIIEJOBAHUEM.
TpeboBanus Kk 0POPMIICHHIO.
KonTponbHast pabota MOXeT ObITh BBINOJIHEHA B YUEHHYECKOM (ILKOJIBHOW) TeTpaau
WM Ha Juctax Gopmara A4 nedaTHBIM WM PYKOMMCHBIM (YETKHM, YUTAEMbIM) CIIOCOOOM.
BeimonHeHHbIe 3a/1aHKs PacoNaratoTcs MO MPeACTaBICHHOMY Hopsaaky. CIHMCOK HCHOIb3ye
MOM JIUTEPaTypbl IPUBOJUTCS B KOHIIE PaOOTHI.
Ha tutynbHOM JucTe pacrnonaraercs cieayromas nHpopMauus: Ha3BaHUE AUCLUIUIN
Hbl, ®.1.0O. oOyuatomuiicsi, Kypc, Ipymnia, HOMep 3a4¢THOW KHMKKH, HOMEp BBIOPAaHHOT'O Ba
pHaHTa U HOMEpa BBIIIOJIHEHHBIX 3aJJaHHil 110 MOPSIKY B CIIEAYIONIEM BUJIE:
Cpoku BBINIOJTHEHHS. BBIMOTHEHHAss KOHTpOJIbHAs paboTa MOANUCHIBAETCS 00ydaro-
HIMMCSI U CHIaeTCsl Ha MPOBEPKY IpernojaBaTesiio Ha Kadeapy B yCTAaHOBIIEHHBIE CPOKH, Kak
npaBuiio, 3a 10 nHeil mo Hauvama ceccuu. IIpoBepka KOHTPOJIBHOM pabOTHI MpernojaBaTeneM
OCYILECTBIISICTCSI B TEUEHHE Helenu mocie ee caaud. KoHTposbHas paboTa aoskHa OBITh
3a4TeHa K Hadally DK3aMEHALIMOHHOW CECCHH.

4.7. Conep:kaHue pa3aesioB IMCHUIIMHBI (MOXYJISA)
1. Cucremsl ri1y00KOTro 00y4eHusl.
Heiiponnsie cetn. @yHKIIUU OMIMOKM HEHPOHHBIX ceTell U 00ydYeHHe ¢ MOMOIIbI0 00paT-
HOTO pacnpocTpaHeHus rpagueHTa. [lonsaTre 63T4a U 3MoXu.
PaboTta ¢ n3o0pakeHUsIMUA C TTIOMOIIBIO HEUPOHHBIX ceTel. CBepTOUYHBIC HEHPOHHBIC Ce-
Ti. Onepanun cBepToK, max-pooling. [lomynsipHble apXUTEKTYpbl CBEpPTOYHBIX HEHPOHHBIX Ce-
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teit: AlexNet, VGG, Inception (GooglLeNet), ResNet. Tpancdeproe oOyuenue.

O0paboTka TekcToB. PaboTa ¢ €CTECTBEHHBIM SI3BIKOM C TIOMOIIBI0 HEWPOHHBIX CETEH.
Bekropusie npencraBineHus s Tekcra: word2vec, skip- gram, CBOW, fasttext. Pekyppentasie
neriponnsie cetu, LSTM, GRU. Tpauchopmepst, BERT, GPT.

2. OOyd4eHue C MOJKPEIICHUEM.

[ToHsTHS areHTa, Cpeibl, COCTOSHUS, NSHCTBUN M Harpaabl. OyHKINS IEHHOCTH CO-
crosiaus (Value function) u pynkuus kauectBa aerictus (Q-funtion). Onrumusanus crpa-
TErHH C MOMOIIBIO MaKCUMU3AIMK (DYHKIIHI IEHHOCTH U KadecTBa. Q-o0y4eHue.

['ny6okoe obydenue ¢ noakpermieauem. Deep Q-Networks, Actor-critic. [{yst ypoBHs 3Kc-
neptHeIii: REINFORCE, A2C, PPO, DDPG.

5. O0pa3oBaTe/ibHbIC TEXHOJIOTHH
[Ipy M3y4eHHH NUCHMIUIMHBI (MOJYJIs1) MCIOJIb3YIOTCS WHHOBAIMOHHBIC 0Opa30BaTEIIbHBIC
TCXHOJIOTUM Ha OCHOBC HHTCTpalUH KOMIICTCHTHOCTHOIO W JIMYHOCTHO-OPHCHTHPOBAHHOI'O
noAXO040B C 3JICMCHTAMU TPpaAUIHOHHOI'O JICKOIMOHHO-CCMHHAPCKOTO U KBaBI/IHI)O(i)eCCI/IOHaJ'IB—
HOro OOydYeHHS C HCIOJIb30BAaHHMEM WHTEPAKTUBHBIX (OPM INPOBEICHHS 3aHATHH, HCCIEI0Ba-
TEIbCKOMN HpOCKTHOﬁ ACATCIIBHOCTH U MYHLTHMGHHﬁHBIX y‘le6HbIX MaTCpHajioB

Bun yue6Hoit pa- OO0pa3oBarenbHbIe TEXHOJIOTHH
00THI

DJeKTpOHHBIE MaTepuabl (B T.4. CETEBbIE HCTOYHHUKH), UCIIOIb30-
Jlexunn BAHHME MYJIbTUMEIUNHBIX CPEACTB, pa31aTOYHbIA MaTepUall.
[IpakTnueckue TectupoBanue, BBINOJHEHHE TI'PYNIOBBIX AYAUTOPHBIX 3alaHUH,
3aHATHS WHIUBUAYaAJIbHbIE TOKJIa/bl.
CamocrosiTenbHbIe Beimonnenue pedeparuBHON paOOThI; NOArOTOBKA M 3alllUTa CO-
paboThI OOLIEHMS C UCIIOJIb30BAHUEM CJIalIOBBIX MPE3EHTAIUH.

6.

7. OnleHOYHBbIE CPeACTBA JUCUMILIUHBI (MOY/JIs1)

OCHOBHBIMHU BHJIaMU JTUCHUTUIMHAPHBIX OIEHOYHBIX CPEACTB NpH (YHKITMOHUPOBAHUH MOTYJIb-
HO-PEUTHHIOBOM CHUCTEMBI OOYYEeHHMsI SIBISIOTCSA: Ha CTaJAMM PYOEKHOTo peiTunra, hopmupye-
MOTO TIO pe3yJibTaTaM MOJYJIBHOTO KOMIIBIOTEPHOTO TECTUPOBAHUS — TECTOBBIC 3a/laHMs; HA
CTaJIuY TOOIIPUTEILHOTO PEUTHHTa, (POPMHUPYEMOTo O pe3yabTaTaM HAMHCAHUS U 3aIUTHI pe-
(dbepaToB MO aKTyaJIbHOW TPOOJIEMaTHKE, HA CTAIUHA TTPOMEKYTOUYHOTO PEUTHUHTA, OMIPEACIIIeMO-
ro MO pe3yJabTaTaM CIAaud 3a4eTa — TEOPETUUECKHE BOMPOCHI, KOHTPOJIUPYIOIINE TEOPETUUECKOE
coJiepkaHue ydeOHOTO Marepuana, ¥ KOMIIETEeHTHOCTHO-OPUEHTUPOBAHHBIC 3aJaHUs, KOHTPO-
JTUPYIONINE MPAKTUYECKHUE HABBIKM M3 PA3TMYHBIX BUIOB MPOPECCHOHANBHON EATEIbHOCTH
oOyuatomerocss no OIIOII nanHoro HampaBieHus, GpopMupyeMble IPU U3YYEHUH JAUCLUUTIIMHBI
(Mmonyns) «KoaupoBaHue H 3amuTa HHPOPMAITUID)

6.1. ITacopt ¢oHIa OLIEHOYHBIX CPEIACTB MO JUCHUIINHE

Ne | Konrtponupyemsie pazaensl| Kox koHTponupyemoit OneHoYHOE CPEJICTBO
n/m | (TemMbl) TUCHUILUIMHBI (MO- KOMITETEHIINT HanmenoBanue Konunuectso
JLyIist)
Cucremsl TiIy0OKOTO 00Y- VK-1 TecToBbI€ 3a7aHUS 21
YEHUS Tems! peeparos 4
Bompocs! ai1st 3auera 12
OO6yueHue ¢ moaAKperuIe- VK-1 TecToBbI€ 3a1aHUS 24
HUEM Temsl peeparos 4
Bompocs! 1i1s 3auera 13




6.2 Ilepeuenb Bonpocos 1Jisi 3auera (YK-1)

1. Heiiponnsie cetu.

2. OyHKIMKM OMHOKK HEWPOHHBIX ceTeill 1 00ydeHHe C MOMOIIBI0 00paTHOTO pacHpocTpa-
HEHUs T'paJueHTa.

[TonsiTre 63TYa U SMOXU.

Pabora ¢ n300paskeHUsIMU C TIOMOIIBIO HEHPOHHBIX CETEH.

CBepTo4HbIC HEHPOHHBIE CETH.

Omnepanun cBepTOK, max-pooling.

[TonynsapHbIE apXUTEKTYPhI CBEPTOYHBIX HEHPOHHBIX ceTeid: AlexNet.

[TonynsipHble apXUTEKTYpPbI CBEPTOUHBIX HEHPOHHBIX ceTeil: VGG.

[TonynspHbIC apXUTEKTYPBI CBEPTOYHBIX HEHPOHHBIX ceTeil: Inception (GooglLeNet).
0. ITonynsspHBIE ApXUTEKTYPBI CBEPTOYHBIX HEMPOHHBIX ceTer: ResNet.

1.  TpaucdepHoe oOyueHue.

12.  OO6paboTKa TEKCTOB.

13.  PaboTa ¢ eCTECTBEHHBIM SI3bIKOM C ITOMOIIBI0 HEHPOHHBIX CETEH.

14. BekropHbie nipescTaBicHus A Tekcra: word2vec, skip- gram, CBOW, fasttext.

15.  PexyppentHsble Heliponnble cetu, LSTM, GRU.

16.  Tpancdopmepsr, BERT, GPT.

RR©O©ooN O AW

17. ITonsTHs areHTa, cpepl, COCTOSHUS.

18. [TonsTHS NEHCTBHIA U HArpaJIbl.

19.  @ynkmus nennoctu coctosHus (Value function) m ¢yHkiums kadectBa neiictBus (Q-
funtion).

20.  OnrmMm3anus CTPATerHH C MOMOIIBI0 MaKCUMH3alMu (DYHKIMK IEHHOCTH U KadecTBa.
Q-o0yuenue.

21.  T'mybokoe oOydeHUE C IMOIKPETUICHHUEM.

22.  Deep Q-Networks, Actor-critic.

23.  Jus yposus skcrieptHblii: REINFORCE, A2C.

24.  Jlns ypoBHs skcnepTHblil: PPO, DDPG.

25. IIpuMeHeHne reHeTHYECKUX AJITOPUTMOB NP KOHCTPYUPOBAHUHA HEUPOHHOM CETH.

6.3. llIkaj1a OLIeHOYHBIX CPEACTB

YpoBHH  OCBOE- Kpurepuu onieHuBaHus OrneHouHBIE CpeACTBA
HUS  KOMIIETEH- (xo-BO GayoB)
197071
[TpoaBUHYTHIHA OTIUYHO 3HAET OCHOBHBIC HAIPABIICHHS aHA- | TECTOBBIE 3aIaHUS
(75-100 GamtoB) | MM3a AaHHBIX; APXUTEKTYpbl TIyOOKHMX He#poHHbIX | (30-40 GamioB)
«3aYTCHOY ceTel, MPUMEHSIEMBIX B PEIICHUH TNPAKTHUYECKUX 3a- | MHAUBHIyalbHOE 3a-

Jla4; MPUHIUIBI IPUMEHEHNUS HEWPOHHBIX CETEH B 3a- | JaHHE

nadax ¢ npumeHennem VU, otnmuuno HactpauBaet He- | (8-10 6amios);
00X0aMMOe OKpy>KeHHe Jsi paboThl ¢ HEHPOHHBIMM | BOIPOCHI JUIS 3a4eTa
CeTSMHU; OCYILECTBIIAET KPUTHYECKHH aHamu3 Tmpo- | (37-50 O6amioB)
OJIEMHBIX CHUTYallMil HA OCHOBE CHCTEMHOIO I0/X0/a,
BbIpa0aThIBaTh CTPATETUIO JIEUCTBUI; BIIaJ€eT HaBbI-
KOM IIPOBEJEHMS IOJHOIO LHKJIA BBIYHUCIUTEIBHOTO
9KCIIEPUMEHTA, OTPAKEHUS XO0J1a BHIIOJHEHHS MPOEK-
Ta U MOJY4YEHUS PE3yNbTaTOB B OTYETAX U IOKyMEHTa-
IIMU Ha JIOCTAaTOYHO BHICOKOM YPOBHE; BIIaJICET HABBI-
KOM HCIIOJIb30BaHMsl CYILECTBYIOIIUX IPOTrPaMMHBIX
OMOIMOTEK M MOJECINICH, CO3MaHMs MPOTPAMMHEBIX pea-
JAU3alMid TIIyOOKMX HEHpPOHHBIX CeTel Ha JOCTaTOYHO
BBICOKOM YpPOBHE.




bazoBrIii
(50-74 6amna)
«3a4TEHO»

XO0poII0 3HaeT OCHOBHBIC HAIIPABJICHUS aHAIM3a JaH-
HBIX; APXUTEKTYphl TJIyOOKHMX HEHPOHHBIX CeTeH,
IIPUMEHAEMBIX B PpELICHUH IPAaKTUYECKHX 3a]ad;
IIPUHLUIIBI IPUMEHEHUSI HEUPOHHBIX CETEH B 3aJadax
¢ npuMeHenneM MMU; xopomo HacTpauBaeT HeoOXo-
MMOE OKpY)KeHHe JJisi paboThl ¢ HEMPOHHBIMU CETS-
MH; OCYILECTBIIAET KPUTHUECKUI aHAIN3 MTPOOIEMHBIX
CUTyalluii Ha OCHOBE CHCTEMHOTO IOAX0Ja, BbIpada-
ThIBaTh CTPATETUIO NEHCTBUH; BaJeeT HaBBIKOM IIPO-
BEJICHUs IIOJIHOI'O LIMKJIA BBIYUCIUTEIBHOIO JKCIEPU-
MEHTa, OTPaKCHHs XOJa BBIIIOJHEHUS NPOEKTa U I10-
Jy4EHHUsI pPe3yJIbTaTOB B OTYETAX U JOKYMEHTAallUHM Ha
XOpOILLIEM YPOBHE; BJIAJEET HABBIKOM HCIIOJIb30BaHUS
CYIIECTBYIOIINX MPOTPAMMHBIX OHOIMOTEK M Moje-
Jei, co3AaHusl MPOrpaMMHBIX peau3aluil rIyOoKuX
HEWPOHHBIX CETEH Ha XOPOIIIEM YPOBHE.

TECTOBBIC 33 aHUsI
(20-30 6amoB)
WHIMBHIyaIbHOE 3a-
JaHue

(5-7 6amnoB);
BOIIPOCHI IS 3a4eTa
(25-37 6amnoB)

[Toporossiit
(35-49 6aioB)
«3a4TEHO»

Cna0o 3HaeT OCHOBHbIE HAaIpaBJICHUs aHalU3a JlaH-
HBIX; apXUTEKTYpbl TIJIyOOKMX HEHPOHHBIX CceTel,
IPUMEHAEMBIX B PpELICHUHM IPAaKTUYECKUX 3a]ad;
IIPUHLMUIIBI IPUMEHEHUSI HEUPOHHBIX CETEH B 3aJadax
¢ npumenenueM WMU; cnabo HacTtpauBaeT HEoOXoIu-
MO€ OKpY)KE€HHE JUIsl pabOThbl ¢ HEHPOHHBIMU CETSIMU;
OCYILECTBIISICT KPUTHUECKUHN aHAINU3 MPOOJIEMHBIX CHU-
Tyallud Ha OCHOBE CHCTEMHOI'O MOJXOJa, BbIpaOaThl-
BaTb CTPATETUIO JECWCTBUM; BJIAJEET HABBIKOM IIPOBE-
JI€HUS] TIOJHOTO IIMKJIAa BBIYUCIUTENBHOTO JKCHEpH-
MEHTA, OTPaXKEHMsI XOJa BBINIOJHEHUS NPOEKTAa U I0-
Jy4eHHUs! pe3yJbTaToB B OTYETaX U JIOKYMEHTallUU Ha
c1aboM ypOBHE; BJIa/ileeT HABBIKOM HCIOJIb30BaHUS
CYLIECTBYIOIIUX MPOTrPaMMHBIX OHOIMOTEK M MoJe-
Jei, co3AaHus MPOrpaMMHBIX pean3aluil TITyOOKHX
HEWPOHHBIX CETEH Ha CIaboM YpOBHE.

TECTOBBIE 33 aHUsI
(15-20 6annoB)
WHIMBHIyalbHOE 3a-
JaHue

(2-4 6amna);
BOITPOCHI JIJIS 3a9eTa
(18-25 6amioB)

Huszkun
(monoporoBslii)
(KoMmeTeHIus He
chopmupoBaHa)
(menee 35 Gan-
JIOB)
«HE3aUTEHO»

He 3Haer TeopeTnueckue OCHOBBI OOyYeHUS aHalIHU3a
JAHHBIX ¥ MAIIMHHOTO oOyueHus; crneunduky BHEN-
PEHHUS CUCTEM MAIIMHHOTO O0yUYeHHs B «OTpacim», He
yMEEeT aHAIU3UpOBaTh 3aJady, HE OCYLIECTBISET Jie-
KOMITIO3UIMIO 33/1a4y; HE YMEET NPUMEHATD 10CTATO4-
HO€ KOJIMYECTBO 3BPUCTUK; HE MHTEPECYETCS HOBBHIMU
TpPEeHJaMHU B CBOEH MpodecCHOHANBbHOW OTpaciu; He
BEPHO OLIEHUBAET CIOXKHYI CUTYalHI0, HE BEPHO Olle-
HUBAET PUCKH U NOCIEACTBHSI CBOUX JIEHCTBUM.

TECTOBBIC 3aaHuUs
(0-13 6ammoB);
HHIUBHIyaTbHOE 3a-
JaHue
(0-3 6anna);
BOIIPOCHI IS 3a4eTa
(0-18 6amoB)

Bce kOMIIEKThI OLIEHOYHBIX CPEACTB (KOHTPOJIbHO-U3MEPUTEIBHBIX MaTepUaioB), HEOO-
XOJMMBIX JJIsi OLIEHKU 3HAHWM, yMEHUI, HaBBIKOB U (MJIM) OMbITA AESATEIBLHOCTH, XapaKTepu3y-
folue dTansl GOopMUPOBAHUS KOMIETEHIIMHA B MPOLECCE OCBOEHUS IUCHUIUIMHBI (MOIYJs) MO-
IpoOHO MpeaCTaBICHBI B TOKyMeHTe «DOH]T OLIEHOYHBIX CPEACTB TUCIMILIMHBI (MOTYJIS)».

7. YueOHO-MeTOoAN4YecKOe U HHGOpMAITMOHHOE o0ecniedyeHre JUCHUIINHbBI

(Mmoxy.s)
7.1 OcHoBHasl yueOHas1 JUTEpaTypa:

1. CucreMbl HCKYCCTBEHHOTO MHTEJUIEKTa: yued. mocodue anst By30B/Cunopkuna M.I.M.:




Kuopyc, 2014. - 245 c.: un. - bubnuorp.: c. 244-245. - ISBN 978-5-406-03503-0

2. TonmauéB, C. I'. OCHOBBI HCKYCCTBEHHOTO MHTE/UIEKTa : ydueOHoe mocodue / C. I.
Tonmaués. — Cankr-IletepOypr : BI'TY "Boeamex" um. J[.®. Ycrunora, 2017. — 132 ¢. —
ISBN 978-5-906920-53-9. — Texkcr : snekTpoHHbIH / JlaHp : 370eKTpOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/121872

3. boposckas, E. B. OcHOBBI HCKYCCTBEHHOTO MHTEJUIEKTa : ydeOHoe mocobue / E. B.
Boposckas, H. A. laBeimoBa. — 4-¢ u3n. — Mocksa : JlabopaTtopus 3Hanui, 2020. — 130 c. —
ISBN 978-5-00101-908-4. — Texkcr : smekTpoHHBIN / JlaHb : 31M€KTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/151502

7.2 lonoJIHUTEIbHAsA Y4eOHas JuTeparypa:

1. Peibuna I' B. OCHOBBI MOCTPOEHHSI MHTEIUICKTYAILHBIX CUCTEM: y4e0. mocooue ajisi By-
30B/Pri0una I'.B. - M.: ®unance! u cratuctuka: Madpa-M, 2010. - 430 c.
2. Brrorun BB. DnemMeHThl MaTeMaTH4eckoi TeOprUr MAlIMHHOTO 00y4deHus: yuel. mocodue

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

3. SAcuunkuit JI.H. BBenenne B HCKYCCTBEHHBIN HWHTEIUICKT: yued. mocobue 1js BY-
3o0B/Scuunkuii JI.H. - 2-e u3z., ucnp. - M.: Axkagemus, 2008. - 174 c.

4. Ocunos I'.C. MeToxbl HCKYCCTBEHHOTO HHTe/LIeKTa: MOHOTrpadus]/Ocnnosr C. - M.
®wusmataut, 2011. - 295 ¢. .

5. JIrvo b. Teopus u mpakTHKa HEONpeaeIeHHOro nporpamMmmupoBanus/JIro b.; mep. ¢ anri.
TromenneB 10.B., Karanos 10.T.; pen. nep. Tromenuer FO.B. - M.: BUHOM. JlabopaTtopust 3Ha-
Huit, 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. Kypeiiuuk BB., Kypeitunk B.M., Pogzun CU. Teopusi 3BOJIIOLMOHHBIX BBIYMCICHUI:

[Monorpadus] / Kypeiunk BB., Kypeitunk B,M., Pog3un CH, - M.: ®uzmatiut, 2012. — 260 c,

7.3 MeTtoanyeckue yKa3aHHsl 10 OCBOEHUIO TUCHUTLIHHBI (MOTYJIs1)

Metoanyeckue ykazaHus IJisi IPOBEACHUS MPAKTUIECKUAX 3aHATHH MO TUCHUTUTHHE «CHCTEMBI
HCKYCCTBEHHOI'O MHTeJUIeKTa» A HanpasieHus noarotoBku 20.04.01 Texnocdepnas Ge3omac-
HOCTb.

7.4 UndopmanmonHbie M HU(POBHIE TEXHOJI0TUM (IPOrpaMMHoe odecrneye-
HHe, COBpeMeHHbIe NpodecCHOHATbHBIE 0a3bl JAHHBIX U MHGOPMAIHOHHbIE

CIIPABOYHBIE CUCTEMBI)

VYyeOHast nucUUIUIMHA (MOAYJb) MPEeaycMaTpUBaeT OCBOCHHE MH(GOPMALMOHHBIX U LH]-
POBBIX TeXHOJIOTUH. Peanu3anus muppoBbIX TEXHOJIOTHHA B 00pa30BaTEIbHOM IPOCTPAHCTBE SIB-
JsieTcsl OAHOW U3 BaKHEWIIUX Lened oOpa3oBaHUs, NAIOLIE BO3MOXHOCTh Pa3BUBATh KOHKY-
PEHTOCTIOCOOHBIE KauecTBa 00yJaromuXxcs Kak OyIyluX BbICOKOKBAIN(UIIMPOBAHHBIX CIIeLUa-
JIUCTOB.

[{udpoBbie TEXHOJIOTHH NPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(P(PEKTHBHOTO perieHus
3a/1a4 Mpo(deccHoHaNIbHOr0, COLIMATIBFHOTO, JIMYHOCTHOTO XapaKTepa ¢ UCIOJIb30BaHUEM pa3iIny-
HBIX BUJIOB KOMMYHHUKAIIMOHHBIX TeXHOJOTWH. OcBoeHHe HU(POBBIX TEXHOJOTUH B paMKax
JTAHHON JTUCIUIUIMHBI (MOJYJISI) OPUEHTHPOBAHO HAa CIIOCOOHOCTH O€30MAaCHO M HaIC)KaIUM
00pa3oM MoJy4arh JOCTYII, YIIPABIATh, HHTETPUPOBATh, OOMEHUBATHCS, OLICHUBATh U CO3/1aBaTh
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MH(OPMALIHIO C TIOMOIIBIO IIU(PPOBBIX YCTPOUCTB U CETEBBIX TexHONOTuil. ®opMupoBanue nud-
POBOIl KOMIIETEHTHOCTH IIpeArojaraer paboTy ¢ AAaHHBIMHU, BJIaJ€HHE HHCTPYMEHTaMM JUIs
KOMMYHHUKAIUU.

7.5 Uupopmanuonnsie M 1M poBbIe TEXHOJIOIMH (IPOrpaMMHOe o0ecreye-
HHE, COBpeMEHHbIe NPodecCHOHATBbHBIE 0a3bl JAHHBIX H HHPOPMALMOHHbIE
CIIPABOYHBIE CHCTEMbI)

7.5.1 DJ1eKTPOHHO-0UO0JINOTEYHAS CUCTEMbI U 0a3bI JAHHBIX

1. OO0 «9BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanue ycayr ot 10.03.2020
No OB CVY 437/20/25 (CereBast aneKTpoHHass OMOIMOTEKA)

2. DnekTpoHHO-OMONIMOTeUHass cucrtema usnarenbcTBa «Jlamb» (https://e.lanbook.ru/)
(moroBop Ha OKazaHHUE YCIYT IO MPEJOCTaBICHUIO AOCTYyIMa K AMEeKTpOoHHBIM u3nanusmM OOO
«M3natenscTBo Jlanb» ot 03.04.2023 Ne 1)

3. DnexkTpoHHO-OMOIMOTEUHass cucTema wm3patenscTBa «Jlamby» (https://e.lanbook.ru/)
(moroBop Ha OKazaHHWE YCIYr MO MPEIOCTaBICHUIO JOCTYyMa K AIEKTPOHHBIM m3aanusim OO0
«M3narennbcTBO Jlanb» ot 06.04.2023 Ne 2)

4. ba3za maHHBIX 3MeKTPOHHBIX HHPopMannoHHbIX pecypcoB ®T'BHY ITHCXB (morosop
1o 00ecreyeHnIo A0CTyna K AMeKTpoHHBIM uHpopManuonubiM pecypcaM O@I'BHY [THCXb ue-
pe3 tepmuHan yaaneaHoro nocryna (TY ] ®T'BHY LTHCXB) ot 07.04.2023 Ne 6/H)

5.  DnekTpoHHO-OMOMMOTeYHass cuctema  «AgriLiby  ®I'BOY BO PrA3Y
(http://ebs.rgazu.ru/) (momoaHUTEIBHOE COTJIAIICHUE HA MTpeocTaBieHue gocrymna oT 13.04.2023
Ne 6/n k Jlunienzuonnomy norosopy ot 04.07.2013 Ne 27)

6. DnexkTpoHHas 6ubnmmoreynas cucrema «HarmoHanbpHbIN UPPOBOH pecypc «PyKoHT»:
Komnekiun «ba3ossiii MaccuB» u «Kosoc-c. Cenbekoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHHUe yCIyT Mo npenocTaBieHuto noctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «dnexTponHoe u3aTenbcTBo FOPAWITY (https://urait.ru/) (ToroBop Ha okasaHue
YCIIYT TIO TIPEIOCTABIEHUIO IOCTyMa K 00pa3oBaTenbHOM miargopme OO0 «IneKTpoHHOE U3/1a-
TenbcTBo FOPAWTY ot 06.04.2023 Ne 6)

8. DnekTpoHHO-OMOIMOTeYHas cuctema «Bepranckuii» (https://vernadsky-lib.ru) (moro-
BOp Ha 6€3BO3ME3/THOE UCIONIb30BaHKe TIpousBeneHuit oT 26.03.2020 Ne 14/20/25)

9. baza mannbix HOB «HarmmonanbHas snekTponHas Oubmuorekay (https://rusneb.ru/)
(morosop o noakioueHun k HOb u npenocrasnenun nocryna k oosextam HOB ot 01.08.2018
Ne 101/HOB/4712)

10. Corunamienue o COTpYAHMYECTBE MO OKa3aHUIO OMOIMOTEYHO-WH(POPMALMOHHBIX U
COIMOKYJIBTYPHBIX YCIYT TOJIb30BATENISIM YHUBEPCUTETA M3 YUCIIa MHBAIUIOB 110 3PEHUIO, Cla-
OOBUIAINX, UHBATUIOB JIPYTHX KAaTETOpPUW C OTPaHUYEHHBIM OCTYNOM K MH(OpMamuu, Iul,
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)

7.5.2. UudopmanoHHbIe CIPABOYHbIE CUCTEMBI
1. CrpaBounas npaBoBasi cucreMa Koncynbrantllintoc (1oroBop nmocTaBKy M COMPOBOXK-
nenus sx3eMiusapoB cucreM Koncynprantllntoc ot 03.02.2023 Ne 11481 /13900/3C)
2. DneKkTpoHHBIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHT» (morosop Ha yciy-
TH IO COTPOBOXIeHHIO OT 22.12.2022 Ne 194-01/2023)

7.5.3. CoBpemeHHbIe MPOdeCCHOHATIbHBIE 0a3bl JaAHHBIX

1. ba3za maHHBIX HOPMATHBHO-TIPABOBBIX aKTOB MH(OPMAIIMOHHO-00pa30BaTEIHLHON MPO-
rpammbl «Pocmerony (morosop ot 11.07.2022 Ne 530/2022)

11


https://e.lanbook.ru/
https://e.lanbook.ru/
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https://www.tambovlib.ru/

Hust - https://elibrary.ru/

2. baza nannbix HayuHnoii anextponnoii oubnuorekn eLIBRARY.RU — poccuiickuii un-
(bopMaInoOHHO-aHATUTUYECKUI MOPTal B 00JIACTH HAYKH, TEXHOJOTHH, MEIUIIMHEI U 00pa3oBa-

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

4. Ortkpeiteie nanable  DexepanbHON  CIyXKOBI

https://rosstat.gov.ru/opendata

rOCYy/IapCTBEHHOW CTATHUCTUKH -

7.5.4. JIMueH3MOHHOE U CBOOOHO pacnpocTpaHsieMoe NPorpaMMHoe obdecrie-
YyeHHe, B TOM YHCJIe 0Te4eCTBEHHOT0 MPON3BOICTBA

Ne | Haumenosanue Pazpaborunk | JloctrynHocth | Ccbuika Ha Enu- PexBusutel noxu-
I1O (mpaBo- | (JIULEH3WOH- | HBIM peecTp poc- TBEPXKAAKOLIETO
obnanarens) | HOE, CBOOOI- CHUHCKHUX IPO- JOKyMeHTa (Tpu

HO pacnpo- | rpamm aias OBM HaJIM4YUN)
crpansiemoe) | u bJI (nmpu Hamm-
YUH)
1 Microsoft Microsoft JIuneHsuon- - Jlunensus
Windows, Corporation HOE ot 04.06.2015 Ne
Office 65291651 cpok
Professional JercTBus; b6ec-
CPOYHO
2 | AwntuBupycunoe | AO «Jlabopa- | Jlumensuon- | https://reestr.digit | CyOGaurieH3noH-
POrpaMMHOE topus Kac- HOE al.gov.ru/reestr/36 | HbIit JOrOBOD C
obecrieueHme MIEPCKOTO» 6574/?sphrase_id | OOO «Codrekc»
Kaspersky (Poccust) =415165 ot 06.07.2022 Ne
Endpoint Security 0/H, CpOK JieH-
uIst OM3Heca CTBUS: C
22.11.2022 no
22.11.2023
3 | MoitO¢puc Cran- | OO0 «Hossie | JIumensuon- | https://reestr.digit | Koutpakt ¢ OOO
JTapTHBIH - o0TauHbIe HOE al.gov.ru/reestr/30 «PyOukon»
OdducHbI MakeT | TEXHOJIOTHUNY 1631/?sphrase_id | ot 24.04.2019 Ne
TS pabOoTHI C J10- (Poccus) =2698444 03641000008190
KyMEHTaMH 00012
U IIOYTOHU CPOK JEHUCTBUS:
(myoffice.ru) OeccpouHo
4 | TlporpammHas cu- AO «AB- Jluniensuon- | https://reestr.digit | JIuneH3noHHBIH
cTeMa Jijisi OOHa- | THILIaruaT» HOE al.gov.ru/reestr/30 | morosop ¢ AO
PYXKEHUS TEKCTO- (Poccus) 3350/?sphrase_id | «AHTHIIIAruaT
BBIX 3aMMCTBOBA- =2698186 ot 17.04.2023 Ne
HUH B yueOHBIX U 6627, cpok aei-
Hay4YHBIX paboTax CTBUS: C
«AHTHIUTarUaT 17.04.2023 no
BY3» 16.04.2024
(https://docs.antipl
agiaus.ru)
5 [ Acrobat Reader Adobe CBoboano - -
- IPOCMOTP JOKY- Systems pacrpocTpa-
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https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/wiki/Adobe_Systems

meHToB PDF, HSIEMOE
DjvU
6 Foxit Reader Foxit CB0001HO - -
- mpocMoTp A0Ky- [ Corporation | pacmpoctpa-
mentoB PDF, HsIEMOC
DjvU

7.5.5. Pecypcbl HHPOPMALTMOHHO-TEJIEKOMMYHMKANMOHHOM ceTn « AHTEp-
HE»

1. CDTOwiki: 6a3a 3Hanuii o 1udpoBoi Tpanchopmaruu https://cdto.wiki/

2. Odunmanpubiii caiitt MUC Poccuu - http://www.mchs.gov.ru/

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

7.5.6. Ilu¢poBble HHCTPYMEHTHI, IPMMEHsIeMble B 00pa30BaTeILHOM IPO-

mecce
LMS-mnardopma Moodle
BuptyanbHas nocka Mupo: miro.com
Buptyansnas nocka SBoard https://sboard.online
Buptyansnas nocka Padlet: https://ru.padlet.com
Oo6uaunsie cepBuchl: Sunekc./luck, Oomako Mail.ru
Cepaucsl onpocos: Anaexc ®opmbl, MyQuiz
Cepsucsl BuneocBs3u: Sumekc tenemoct, Webinar.ru
CepBuc CcOBMECTHOH paboThl Hajg npoekTamu ans  Hebonpmux rpynn  Trello
http://www.trello.com

ONoa~wONE

7.5.7. lludpoBble TEXHOJOTUH, IPUMEHsIEMble NIPU U3YYE€HHH TUCITUNIIHMHBI

Ne | Iludposslie Tex- Bunpsl yaeOHOM paboOTHI, BbI- dopmMmupyemebie NaK
HOJIOTUU MOJIHAEMbIE C TPUMEHEHUEM KOMITETEHIINH
1 (GPOBON TEXHOJIOTHU
1. | O6naunsie TexHo- | Jlexknuu VK-1 Cnocoben | UJI-2yk-1 -
JIOTUU ITpakTHueckue 3aHsATHS OCYIIECTBIIATh Omnpenenser
2. | bonpmme nanueie | Jlexuuun KPUTHUYECKHI npoOensl B WH-
[IpakTuueckue 3aHATHS aHanu3 npobiem- | hopmanuu, He-
HBIX CUTyalluil Ha | 00XOAUMOM ISt
OCHOBE CUCTEM- peleHus  Ipo-
HOTO MOJX0/4a, OJIeMHOW CHUTYya-
BbIpabaThIBaTh LIUU, U TIPOEKTH-
CTpAaTeruio Jei- pyer mpoliiecchbl
CTBUH [0 HMX yCTpaHe-
HUIO
3. | Texuonornu Oec- | Jleknuu Na-3 yk-1 -
IpoBOJHOM cBs3u | IIpakTnyeckue 3aHATHSA KpuTHaecku
CamocrosrenbHas paboTta OIIEHUBAET
HaJEKHOCTh HC-
TOYHUKOB  HH-
¢dopmanuu, pa-

00TaeT ¢ MpoTH-
BOPEUUBOM  WH-
dbopmarmeit  u3
pasHBIX  HCTOY-
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| HuKOB |

8. MarepuajibHO-TEXHUYECKOE O0ecneYeHne M CIUIUIUHBI (MOayJis) (Mo-

VAL ))

HaumenoBanue cre-
LIUAJIbHBIX TTOMEIIE-
HUM U TOMEICHUN
JUJISL CAMOCTOSITEIIb-
HOW pabOThI

OCHaHIeHHOCTL CHeLUaJIbHBIX MMOMEILECHUHN U ITOMEIIEHUM A1 CaMOCTOSTEIbHOM pa60T1,1

393760, Poccus,
Tamb6oBckas 001aCTh,
r. MuuypuHCK, yi.
MHrepHauuoHanbHas,
Jgom Ne 101, 2/32

YueOHas ayauTOpus U IPOBEACHUs y4eOHbBIX 3aHATHI JIEKIIMOHHOTO THNa: VIHTepakTHBHAs
nmocka — 1 mt.; CucteMHusit KoMIiekT — 1 mT.; [IpoekTop Viewsonic — 1 mrt. HaGopsr nemoH-
CTPAIIOHHOTO 000PYAOBaHMS U YIEOHO-HATIIITHBIX TOCOOUH.

393760, Poccus,
TamboBckas 001acTh,
r. MuuypuHCK, yi.
WHuTepHannoHanbHas,
aom Ne 101, 1/114

VueOHast ayAUTOPHS sl IPOBEICHHUS YIeOHBIX 3aHATHI CEMUHAPCKOTO THIIA, KYPCOBOTO
[POEKTHUPOBaHUs (BBIIOIHEHHS KYPCOBBIX PaboT), IPYIIOBBIX M HHIUBHUIYAIbHBIX KOHCYTb-
TAalWii, TEKYILEr0 KOHTPOJIS U IPOMEKYTOUHOM aTTecTaluu (KOMIbIOTepHbIH Kiacc): Cu-
cremusrit kommiekt ([Iporeccop Intel Original LGA 1155 Celeron) — 9 wit.; Kabuset ocHa-
IIEH MAKETAMU, HATJISIHBIME YUeOHBIMU [TOCOOHAMU, TPEHAKEPAMH K IPYTUMU TEXHUYE-
CKUMH cpelicTBaMu. KOMIbIOTepHAas TEXHUKA MOAKIIOUeHA K ceTd «HTepHeT» U obecreyeHa
JnoctynoMm B OMOC yHuBepcuTera.

393760, TamboBcKast
0011aCTh,
r. MuuypuHCkK, yi.
WHTepHaIMOHATIBHAS,
moM Ne 101, 1/210

[MomemneHue 11 cCaMOCTOSITENBHOM paboThl: mpuHTEp — 3 mt., MA®Y Canon i-Sensys MF
4410, noytoyk Hewlett Packard Pavilion, komnerotep — 3 mir, komnetotep Celeron E 3300,
kommnbpiotrep Dual Core, kommsrotep OLDI 310 K/I, xonmpoBansHsiii anmapat Kyocera. Kowm-
MBIOTEPHAs TEXHUKA MOAKIIOUeHA K ceTH «VIHTepHeT» 1 00ecedeH TOCTYH B SJICKTPOHHYIO
nH(pOpMaMOHHO-00pa30BaTENBbHYIO CPEly YHUBEPCHTETA.

Pabouast mporpaMma AMCIUILTHHBI (MOIYJIS) COCTaBICHA B COOTBETCTBHHU C TPEOOBAHUAMHU
®I'OC BO no nanpasnenuto — 20.04.01 «TexnochepHas Oe3omacHOCTY 0T 25 Mast 2020 1. Ne

680

ABTODBI:

3aBenyromuii kadeapoit MaTeMaTHKH, GU3UKH U MH(OPMALMOHHBIX TexHonorni Kapreunna H.B.

Crapumii npenoaaBarenb Kadeapbl MaTeMaTHKH, (U3MKH ¥ HMHMOPMAIMOHHBIX TEXHOJIOTHM

ITyenuunesa H.B.
ety -

Peuensenr:

3aBeyIoUIMi Kadeapol cTaHIapTU3alUN, METPOJIOTUN U TEXHUYECKOTO CepBUCa, K.T.H., JOILEHT
XaryHues B.B. @E‘;

[Iporpamma paspabotana B coorBeTcTBUH ¢ TpeboBanusmu ®I'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceilaHuu Kadeapbl MaTeMaTUKH, PU3UKK U HHPOpMAITH-
OHHBIX TeXHOJIOTUH, npoTokoa Ne 8 ot 9 Hos6ps 2020 r.

[TporpamMma paccMoTpeHa Ha 3ace/laHui y4eOHO-METOUYECKOH KOMUCCUN UHKEHEPHOT O
uHctutyra ®I'BOY BO Muuypunckuii ['AY, nporokon Ne 9 ot 16 nHosi6pst 2020r.

[TporpaMma yTBep:k/ieHa Ha 3aCelaHul y4eOHO-METOJUYECKOI0 COBETa YHUBEPCUTETA
npotokos Ne 3 ot 19 Hos6ps 2020r.

[Iporpamma nepepaboTaHa U IOMOJIHEHA B cOOTBETCTBHH ¢ TpeboBanusiMu @I'OC BO.
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[TporpammMa paccMoTpeHa Ha 3acefaHuu Kadeapbl MaTeMaTHKH, (GU3UKKU U HH(pOpMaIu-
OHHBIX TeXHOJIOTWH, TpoTokos Ne 8 ot 1 anpens 2021 r.

[TporpaMma paccMOTpeHa Ha 3acelaHui y4eOHO-METOUUECKOH KOMUCCUN UHKEHEPHOT O
uactutyra ®I'bOY BO Muuypunckuii 'AY, nporokos Ne 9 ot 5 anpens 2021r.

[TporpammMa yTBep>KA€HA Ha 3aCEAAHUN YIEOHO-METOAMYECKOTO COBETa YHUBEPCUTETA
npoTokoa Ne 8 ot 22 anpesnst 2021r.

[Iporpamma nepepaboTana u J0MOIHEHa B cOOTBeTcTBUM ¢ TpeboBanusimu GI'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceilaHuu Kadeapsl MaTeMaTUKH, (PU3UKU U HHPOpMAITH-
OHHBIX T€XHOJOrHuH, mporokos Ne 9 ot 10 utons 2021 r.

[Tporpamma paccMoTpeHa Ha 3ace/laHui y4eOHO-METOJUYECKOH KOMUCCHUN HHKEHEPHOT O
uncturyra ®I'6OY BO Muuypunckuii I'AY, nporokos Ne 11 ot 15 uronst 2021r.

[Tporpamma yTBep:k/ieHa Ha 3aCeIaHUU y4eOHO-METOJUUECKOI0 COBETa YHUBEPCUTETA
npotokoi Ne 10 ot 24 urons 2021r.

[Tporpamma nepepaboTaHa 1 J0n0JIHEHA B cooTBeTcTBUHU ¢ TpeboBanusmMu OI'OC BO.

[Tporpamma paccMoTpeHa Ha 3acefaHuu Kadeapsl MaTeMaTHKH, (GU3UKH U HHpOpMaIu-
OHHBIX TE€XHOJOruM, mpoTokoa Ne 8 ot 1lanpens 2022 r.

[TporpaMmma paccMoTpeHa Ha 3ace/laHui y4eOHO-METOUYECKOH KOMUCCUN UHKEHEPHOT O
uncturyra ®I'bOY BO Muuypunckuit 'AY, nporokosn Ne 7 ot 14 anpens 2022 r.

[Tporpamma yTBep>KACHA Ha 3ac€AaHUN YIeOHO-METOAMYECKOTO COBETAa YHUBEPCUTETA
npotokod Ne 8 ot 21 anpens 2022 r.

[Tporpamma nepepaboTaHa U JOIIOTHEHA B COOTBETCTBUU ¢ TpeboBanusimu O@I'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceiaHuu Kadeapbl MaTeMaTUKH, PU3NKK U HHPOpMAITH-
OHHBIX TeXHOJIOTUH, MpoTokoa Ne 9 ot 1 uronst 2023 r.

[TporpaMmma paccMoTpeHa Ha 3acelaHui y4eOHO-METOUYECKON KOMUCCHUN HHKEHEPHOTO
ucturyra ®I'BOY BO Muuypunckuii 'AY, nporokxon Ne 10 ot 19 utons 2023 r.

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

15



		2023-08-06T16:23:59+0300
	Соловьёв Сергей Владимирович




