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esu ocBOeHUsS JUCHUIIHMHBI (MOAYJIA)
]_[CJ'IHMI/I OCBOCHHA AUCHHUIIJINHBI (MO,HYJ'IH) SIBJIISIETCS OBJIAACHUEC 06y‘laIOHII/IMI/IC$I OCHOB-
HBIMU MCTOAaMH TCOPHUU HHTCIUICKTYAJIbHBIX CUCTCM, HpI/I06peT€HI/Ie HAaBBbIKOB I10 HCIIOJIb30Ba-
HHUIO HMHTCIUICKTYAJIbHBIX CUCTEM, U3YUCHUC OCHOBHBIX METOAOB IPCACTABJICHUSA 3HAaHUHA U MO-
JEIIMPOBAHUS PACCYKICHUM.

2. MecTo QMCHUILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI POrPaMMBbl

CormacHo y4eOHOMY IUIaHy 1O HampaBieHuio mnoarotoBku 38.04.07 TomapoBeneHwue
mucuuIuiiHa (Moaynb) «CHCTEMBl MCKYCCTBEHHOT'O WHTEIUIEKTa» OTHOCHUTCS K 3JIEKTHBHBIM
TUCLUIUIMHAM (MOJYJIsIM) 4acTH, (GOPMHUPYEMOH ydacTHHUKaMH 0Opa30BaTeIbHBIX OTHOILEHHH
b1.B./1B.04.02.

Jlis ocBoeHUs AUCHUIUIUHBL (MO 1s1) «CHUCTEMbI HCKYCCTBEHHOI'O MHTEIUIEKTa) 00ydva-
IOLIMECs MCMONB3YIOT 3HAHUS, YMEHHUsS, HAaBBIKH, c(DOPMUPOBAHHBIE B XOJ€ M3YyYCHHS TUCIIH-
winH: @opMupoBaHUE KayecTBa CEIbCKOXO03SIMCTBEHHOM MPpOoayKIKU, IHHOBAallMOHHBIN OIXO0/
K 00€CIEUEHHUI0 Ka4eCTBA CEJIbCKOXO03SICTBEHHON NMPOAyKIIMH, OCHOBBI TEXHOJIOITMUYECKOIO pa3-
BUTHUS U OpraHu3anuu npousBozactsa Ha npeanpusatusax AlIK, Ouenka 0e30mMacHOCTH CEIbCKO-
XO35IIICTBEHHOI'O CBIPBS M MPO/I0BOJIbCTBEHHBIX TOBAPOB, be30MacHOCTh CEIbCKOX03HCTBEHHOTIO
CBIPbsI U TIPOJIOBOJIBCTBEHHBIX TOBAPOB.

3HaHUs, yMEHUS W HaBBIKH, COPMHUPOBAHHBIC B XOJ€ M3YUYCHUS NAHHOW TUCIIMILIHHEI
(Monyiisi), HEOOXOOUMBI B JAaJbHEHUIIEM [yl NPOXOXAEHUS MPOU3BOJCTBEHHOW INPAKTUKU U
HaIMCaHMs BBIITYCKHOW KBAIM(PUKAIIMOHHON pabOTHI.

3. [lnanupyemble pe3y/bTaThbl 00y4eHHs MO JUCHHUILINHE (MOAYJIIO),
COOTHECEHHbIE ¢ IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHUS 00pa30BaTeIbLHOM

MPOrpaMMmblI

OcBoeHMe TUCIHILINHBI (MO/IYIIS) HarpaBieHo Ha (GOPMUPOBAHHE CIETYIOIINX KOMIIETCH-
LIAM:

VYK-1 CriocobeH ocymecTBIsTh KpUTHUECKUM aHaIu3 MPOOJIEMHBIX CUTYyalluii Ha OCHOBE
CHCTEMHOTI'0 TI0/IX0/1a, BbIPa0aThIBaTh CTPATETHIO AEHCTBHMA

YK-2 CriocobeH yrpaBisiTh MPOSKTOM Ha BCEX dTarax €ro KU3HEHHOTO [UKJIa

I1K-2 cnocoGeH NpUMEeHsATh COBpEeMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU U YIIPaBIATh
Pa3BUTHEM CTaHJAPTU3UPOBAHHON CHCTEMBI MEHEPKMEHTA O€30MTaCHOCTH M Ka4eCTBa MUIIIEBOI
MPOAYKIIMH Ha BCEX 3Tarax ee MPOu3BOACTBA M 0OpallleHHsI Ha PhIHKE

CUTYaIHIO KaK
CHUCTEMY, BBISIB-
JIsIA €€ COCTaBIIsA-
IOIIHME U CBSI3U
MEX1y HUMH

COCTaBJISIFOUIUX U
CBSI3€H MEXy HU-
MU

(hparMeHTapHO BBI-
SIBJISIS €€ COCTaB-
JISFOIIUE U CBSI3H
MEX1y HUMH

HOCTBIO BBISBIISIA €€
COCTAaBJISIOIINE U
CBSI3M MEXJTy HUMU

[Inanupyemsie Kputepuu olieHMBaHUs pe3yIbTaTOB 00YUCHUS
€3yJIbTaThI .
pesy Husknit
o0yueHus N
(TOTIOPOTOBEIHN) . N N
(MHIUKATOPHI IToporossiii ba3zoBbrit [IponBuHyTHII
KOMIIETEHIINS
JIOCTHKECHHS
He copMHUpOBaHa
KOMIIETEHIINH)
YK-1 He ananmuzupyer VY noeneTBopuTens- | Xopowmo aHanu3u- | OTINYHO aHaIU3u-
W-lyka— POOJIEMHYIO CUTY- | HO aHAIM3UPYET pYeT MPOOIEMHYIO | pyeT MPOOIEMHYTO
AHanusupyet aIMIoO KaK CUCTEMY | IPOOJIEMHYIO CUTY- | CUTYALMIO KaK CH- | CUTYalHIO KaK CH-
MpoOJIeMHYIO C BBISIBJICHHEM €€ | allMI0 KaK CUCTEMY, | CTEMY, HO HE MOJ- | CTEMY, B IIOJTHOMN

Mepe BBISBIISS €€
COCTAaBJISIOIINE U
CBSI3M MEXTy HUIMU

N-2yk-1—
[IpousBogut kpu-
THYECKYIO OIICHKY
nHpOopMaIuy,

He npouzsoaur
KPUTHYECKYIO
OIICHKY HH(pOopMa-
LMK, HEOOXOUMOM

Y 10BNETBOPUTEND-
HO TIPOU3BOAMT
KPUTHYECKYIO
OTICHKY WH(pOpMa-

XopoI1o npou3Bo-
IUT KPUTUYECKYIO
OTICHKY H(pOpMa-
LU, HEOOXO0IUMOM

OTAUYHO TPOU3BO-
JIUT KPUTHIECKYIO
OILICHKY HH(OpMa-
MM, HEOOXOAUMOM

2




HEO0X0IUMO
IS peLICHUS
npoOJIeMHOM CH-

JUTSI pEIICHUS TIPO-
OJIEMHOM CHUTYyaIiu

LIUH, HEOOXOIUMOMN
JUTSL PEIIEHUS TIPO-
ONEeMHOM cuTyauuu

JUTSL PEIIICHUS TIPO-
OJIEMHOU CHUTYyaIHH

JUTS PEIICHUS TIPO-
OJIEMHOU CHUTYyaITHH

Tyaruu
YK-2 He paspabarteiBaer | YaosieTBopuTelb- | Xoporro pa3pada- | OraugaHo paspada-
N-1yko— KOHIICTIIWIO MTPOCK- | HO pa3pabaThiBacT | THIBACT KOHIEMIIUIO | THIBAET KOHICTIIUIO
PazpabatpiBaer | Ta B pamkax 00o- KOHIISTIIMIO MPOCK- | IPOSKTAa B paMKax | MPOCKTa B paMKax

KOHIICTIIHIO ITPO-
€KTa B paMKax
0003HaYeHHON
npobemsl, Gpop-
MYJIUpYS L€b,
3aJa4uu, aKTyaib-
HOCTB, 3HAYH-
MOCTb (Hay4HYIO,
MIPAKTUYECKYIO,
METOAMYECKYIO H
WHYIO B 3aBHCH-
MOCTH OT TUIa
MIPOEKTA), O3KUIA-

3HAYEHHOM Mpo-
Os1eMslI ¢ hopMyITH-
POBKOI 11€)11, 3a-
Jlay, aKTyaJbHOCTH,
3HAYUMOCTH (Hayd-
HOM, IIpaKTHye-
CKOI, METONYE-
CKOM ¥ MHOM B 3a-
BHCHUMOCTH OT THIIA
MIPOEeKTa), O’KHIae-
MBIX PE3YJIbTaTOB U
BO3MOJKHBIX Cep
WX IPUMEHEHUS

Ta B paMKax 000-
3HAYEHHOM Mpo-
0JIeMBI, IPUOTH3H-
TEJILHO (OPMYIIHU-
pys 1IeTb, 33124,
aKTyalnbHOCTh, 3HA-
YUMOCTH (Hay4HYIO,
MPAaKTUYECKYIO,
METOJMYECKYIO 1
HHYIO B 3aBHCHUMO-
CTH OT THIIA IPOCK-
Ta), OXKUJACMBIC
pe3yabTaThI U BO3-

0003HAYCHHOM
pOOIEMBI, aNeK-
BaTHO (popMyHpys
LeJb, 331241, aKTy-
AIBHOCTb, 3HAYH-
MOCTb (HAy4HYIO,
MIPaKTHYECKYIO,
METOAMYECKYIO H
VHYIO B 3aBUCHMO-
CTH OT THUIIA TIPOCK-
Ta), OXKUJACMbBIC
pe3yIbTaThI U BO3-
MO>KHEIE c(hephl ux

0003HaYeHHON
poOJIEeMBI, TIpa-
BUJIBHO (pOpMyIH-
pys Lenb, 3a1a4u,
aKTyalbHOCTh, 3Ha-
YUMOCTH (Hay4JHYIO,
NPaKTHYECKYIO,
METOANYECKYIO U
HHYIO B 3aBHCHUMO-
CTH OT THIIA TIPOCK-
Ta), 0KHUACMbIC
pe3ybTaThl U BO3-
MO>HBIE chephl ux

E€MBIC PC3YJILTAThI MOJKHBIC C(bepI)I Hnux IIPUMCHCHUA IMPUMCHCHUA

Y BO3MOXKHBIE MPUMEHECHUS

cdepsl uxX Ipu-

MCHCHUA

NJ-2yk-2— He dopmupyet Y noeneTBopuTteb- | Xopomio Gpopmupy- | OTaudno Gpopmu-

dopMupyer I1aH
peann3anuu npo-
€KTa C y4eTOM
MTOTEHIUAIBHBIX
PHUCKOB U BO3-
MOXHOCTEH X
yCTpaHeHHUs, Tuia-
HUPYET HE0OXO0-
JUMBIE PECYPCHI

IUIaH pean3anun
MPOEKTa C Y4ETOM
MOTCHIUATBHBIX
PHCKOB M BO3MOX-
HOCTEH ux ycrpa-
HEHWsI, HE TUIaHH-
pYeT HeoOXOIUMBbIE

pecypcsl

HO popmupyeT
IUTaH peau3aliu
MIPOEKTa C Y4eTOM
MOTEHIMATbHbIX
PHUCKOB U BO3MOX-
HOCTEW UX ycTpa-
HEHUSI, C OIIHOKaMHU
IJIAHUPYET HEO0O-
XOJMMBbIE PECYPCHI

€T IUIaH peaym3a-
LMY TIPOEKTA C yde-
TOM IOTEHIHATb-
HBIX PHCKOB U BO3-
MO>KHOCTEH UX
YCTpaHEHHUS, C
oTpe/IeICHHBIMU
[IOTPETTHOCTSIMHU
IUIaHUPYET HeoO-
XOJIUMBIE PECYPCHI

pyeT IUIaH peaju-
3allMH POEKTa C
YUY€TOM IMOTCHLIN-
aITbHBIX PUCKOB U
BO3MOXKHOCTEH X
YCTpPaHEHHUsI, TOYHO
IUTaHUPYET HeoO-
XOJIUMBIE PECYPChI

NUJ-3yk-2—
Ocy1iecTBiser
MOHUTOPHHT X012
peanu3ainuu mpo-
€KTa, KOPPEeKTH-
pyeT OTKIOHEHUS,
BHOCHT JIOIIOJIHE-
HHUS ¥ U3MEHEHUS
B ILJIaH IIPOEKTA,
YTOUHSIET 30HBI
OTBETCTBEHHOCTH
YYaCTHHUKOB MPO-
eKTa

He ocymectBuser
MOHHMTOPHUHT X0Ja
peanzanyu Ipoex-
Ta, HE KOPPEKTUPY-
€T OTKJIOHEHUS, He
BHOCHT JOTOJTHE-
HUS ¥ I3MEHEHUS B
IUTaH MPOEKTa, He
YTOYHSIET 30HBI
OTBETCTBEHHOCTH
YYaCTHUKOB TPOEK-
Ta

Y 1oBNETBOPUTEIB-
HO OCYIIECTBIISIET
MOHHUTOPHUHT X0JIa
peanu3anuu Ipoex-
Ta, YACTHYHO KOP-
PEKTHUPYET OTKJIIO-
HEHUS, BHOCHUT He-
OoJbLINE TOMOJIHE-
HUS 1 U3MEHEHUSI B
IJIaH MPOEKTa, He-
3HAYUTEIHHO yTOU-
HSIET 30HBI OTBET-
CTBEHHOCTH y4acT-
HUKOB TIPOEKTa

Xoporio ocy-
[IECTBIISIET MOHU-
TOPHUHT XOJIa pea-
JIN3AIUH TIPOEKTA,
KOPPEKTUPYET
0O0JIBIIIYIO YaCTh
OTKJIOHCHHI, BHO-
CUT HEKOTOpPBIC
JIOTIOJTHEHUS 1 U3-
MEHEHHUS B IIaH
MPOEKTA, 10 OOJIh-
IIMHCTBY IapameT-
POB YTOYHSIET 30HBI
OTBETCTBEHHOCTH
YYaCTHUKOB MPOECK-
Ta

OtinyHO ocy-
IIECTBJISIET MOHU-
TOPHHT X0Jia pea-
JIU3AIUH TIPOEKTa,
KOPPEKTUPYET BCE
OTKJIOHEHHS, BHO-
CHUT CyIIIECTBEHHBIE
JIOTIOJTHEHUS U U3-
MEHEHMSI B IIaH
MIPOEKTA, TI0 BCEM
napaMeTpamM yTod-
HSET 30HBI OTBET-
CTBEHHOCTH y4acT-
HUKOB TIPOEKTa

I1K-2

WN/-3nk-2— 3uaer
repeyeHb MmoKasa-
TeJICH KauecTBa |
0e301acCHOCTH
MTPOJIOBOJIHCTBEH-

He 3naeT nepeueHn
IMoKa3aTeleit kaue-
CTBa U 0€30IaCHO-
CTH TIPOJIOBOIT-
CTBEHHOT'O CBHIPbSI

YacTtu4uHO 3HAET
MepeyeHb MoKasa-
TeNel KayecTBa u
0e301acHOCTH TIPO-
JIOBOJILCTBEHHOT O
CBIPBS

He nocrarouno
TOYHO 3HAET Iepe-
YeHb IT0Ka3aTenen
KauecTBa u 0e3-
OTIAaCHOCTH TIPOJIO-
BOJILCTBEHHOT'O

OTau4HO 3HAeT
nepeyeHb MoKasa-
TeNel KayecTa u
0e30macHOCTH TIPO-
JIOBOJILCTBEHHOT O
CBIPBS




| HOrO CRIpBS | |

| chipps

B pesynbrare u3ydeHus AUCUUIUINHBI (MOAYJIS1) O0YJarOIIUICs TOIDKEH:

3HaTb OCHOBHBIC HaIlIpaBJICHUA aHAJIM3a JAHHBIX; apXUTCKTYPhI FJ'IY6OKI/IX HeﬁpOHHBIX ce-
Teﬁ, IMPUMCHACMBIX B PCHICHUU IMPAKTUYCCKUX 3a/ad; IMMPUHIUIIBI NPUMCHCHUA Hef/’IpOHHbIX Cce-

Tel B 3aauax ¢ npumeHenuem MU;

YMETh HaCTpauBaTh HEOOXOAUMOE OKPYKEHHUE JUII pabOThl ¢ HEUPOHHBIMU CETSIMH; OCY-
LIECTBIIATh KPUTUYECKUH aHaIU3 MPOOJIIEMHBIX CUTYalMi HA OCHOBE CUCTEMHOTIO M0/IX0/a, BbI-

pabaThIBaTh CTpATETUIO NCHCTBUH;,

BJIA/ICTh HABBIKOM IIPOBEICHMSI MTOJIHOTO LIUKJIA BBIYMCIUTEIBHOIO SKCIIEPUMEHTA, OTpa-
JKEHUs XOJa BBIIIOJIHEHHS IIPOEKTa U MOIYYEHUs pe3yIbTaTOB B OTYETAX U JOKYMEHTAILMU; Bila-
JieeT HAaBBIKOM HCIOJIb30BaHUS CYILECTBYIOUIMX MPOrpaMMHBIX OMOIMOTEK M MOJENeH, co3zia-
HUS IPOTPAMMHBIX peaH3alMid TTyOOKUX HEHPOHHBIX CETEH.

3.1 Martpuua cooTHeceHHsI TeM/pPa31esi0oB Y4eOHOH JUCUMILIMHBI (MO1YJISI) H
(opMupyeMBbIX B HUX YHHUBEPCAJbHBIX KOMIIETEHIUIA

Tewmsl, pazzensl TUCHUIUIMHBI (MOAYIIS) Komnerennuu O6ee
KOJINYECTBO
VK-1 YK-2 [1K-2 KOMIIETEHINH
1. Cuctemsl r1y00Koro 00y4eHus + + + 3
2. OO0y4enue ¢ OJKPEIICHuEM + + + 3

4. CTpyKTYypa U COAepKaHUe JUCHMILIMHBI (MOYJIA)
OO0mast TpyI0eMKOCTh JUCHUIUIHHBI (MOIYJs) cocTaBisieT 3 3adeTHbie equHUIbl 108 ak.

qgaca.

4.1 O0beM AMCUUIIMHBI (MOYJIAA) M BUBI Y4eOHOH padoThl

KonmuecTBo akaj. 4acos

Bux sansTiit 110 OYHOU 10 3204YHOMI
¢dopme oOyuenus | ¢opme oOydeHHUs
3 cemecTp 2 Kypc

O011ast TPYI0EMKOCTh AMCITUTUIAHBI 108 108
KonTakTHast paboTa 00ydaronuxcs ¢ npenojaBaTesieM, T.4. 42 20
AynuTOpHBIE 3aHATHUS, U3 HUX 42 20

JIEKIIHA 14 2

MPAKTUYECKUE 3aHATHUS 28 18
CamocrosiTenpHast padoTa, B T.4. 66 84

npopaboTKa yueOHOro Marepuaia no AUCHUILINHE (KOHCIIEK- 24 30

TOB JICKIIMH, YI€OHUKOB, MaTEPHAJIOB CETEBBIX PECYPCOB)

BBINIOJTHEHHE WHIUBHIYaIbHBIX 3a1aHU 24 30

TTOATOTOBKA K TECTHPOBAHHIO 18 24
Kontposs - 4
Buj utoroBoro KOHTpOJIsI 3a4yer 3a4er




4.1. Jleknun

Ne O0mbemM B akaj.gacax
Pazpen nucuuniuyHel (MOIyJIs), TEMBUIEKIMI U HX CO- ouHas ounas | PopMupyeMBIe
JepKaHue dopma dopma | KOMICTCHUMH
oOyuenus: | oOyueHHs
CucteMbl IJIy00KOro 00y4eHust 8 1 VYK-1, YK-2,
I1K-2

1. Heiiponnsie cetr. OyHKINHM OMIMOKU HEHPOHHBIX CETEH 4 0,5 YK-1, YK-2,
1 0o0y4eHHE C TOMOIBI0 OOPAaTHOTO PacHpOCTPaHEHHS] [1K-2
rpanuenTa. [lonsTue 63T49a M SIOXH.

2. [Pabora ¢ M300pakCHUSIMHU C MTOMOIIBIO HEHPOHHBIX Ce-| 2 VK-1, YK-2,
reit. CBepTOUHbIC HEWpoHHBIE ceTH. Onepanun CBEpPTOK, [1K-2
max-pooling. TlomyssipHble apXUTEKTYphl CBEPTOYHBIX
Heliponnsix  cereit:  AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancheproe 00yueHHe. 05

3. |O6paboTka TekcToB. PaboTa ¢ €CTECTBEHHBIM SI3BIKOM C 2 ' VK-1, YK-2,
MOMOILBI0 HEUPOHHBIX ceTell. BekTopHble mpexacrasiie- TK-2
Hust Ui Tekcta: word2vec, skip- gram, CBOW, fasttext.

Pexyppentnbie Heviponuslie cet, LSTM, GRU. Tpanc-

¢dopmepsr, BERT, GPT.

OGyuenue ¢ MOAKPenIeHneM 6 1 YK-1, YK-2,
ITK-2

4. [[TonsTHst areHTa, Cpebl, COCTOSHUS, NEHCTBUI U Harpa- 4 0,5 VK-1, VK-2,
ime1. @yHKkIMs neHHocT coctosuus (Value function) u I1K-2
(bynkus kauectBa aerctaus (Q-funtion). OnTumuzanus
CTpaTeruH C MOMOIIBI0 MAKCUMU3AIMU (PyHKIUH [IEHHO-
cTu 1 KauecTBa. Q-o0ydeHwue.

5. [[mybokoe oOyuenue ¢ moakperuienueM. Deep Q- 2 0,5 VK-1, YK-2,
Networks, Actor-critic./lsst ypoBHSI SKCTIEPTHBIIA: MK-2
REINFORCE, A2C, PPO, DDPG.

Bcero 14 2
4.2. IlpakTHyecKHe 3aHATHSA
Ne O0BeM B akaj.gacax
Pazgen nuctmmmuael (MOAYIIS), TEMBI JIEKIHHA U UX CO- ouHast ouHast dopmupyembie
JIepIKaHue dopma dopma KOMITCTEHIINU
oOydeHust | oOydeHus
1. | Kiaccudukanust nzobpakenuit u Tpancdeproe odyue- 4 2 YK-1, YK-2,
HHUE. TIK-2

2. | PaboTa ¢ TEKCTaMHU U UX BEKTOPHBIMH TIPEICTABIICHHUS- 4 2 YK-1, YK-2,
MH TEKCTOB I1K-2

3. | [IporpaMMHO-aJIrOPUTMHYIECKOE OCBOEHUE MaTepHraa 8 4 VK-1, YK-2,
ITK-2

4. | Tlpumenenne Q-Networks st pemeHust mpoCcThIx 8 4 YK-1, YK-2,
OKPYKCHHIA. I1K-2

5. | IIporpaMMHO-aJIrOPUTMHYIECKOE OCBOEHUE MaTepHraa 4 2 VK-1, YK-2,
ITK-2

Bcero 28 14

4.4. JlabopaTopHbie padoThI

JlaGopaTopHbie pabOThI HE MPEYCMOTPEHBI.




4.5. CamocrosiTesibHasi padoTa 00y4arImXxcs

OO0BeM ak. Jyacos
Paznen nucuu-
IUTUHBI Buz camocTosTenbHOI paboThI OHHasd 3ao0qHast
(MomyIs) dopma dopma
o0y4eHusi | oOydeHus
IIpopaboTka yueOHOTO MarTepuwaia MO AWCHUIUINHE (KOH-
BBeneHne B | CIIEKTOB JIEKINH, YYeOHUKOB, MaTepHUAIOB CETEBHIX Pecyp- 12 15
CUCTEMBI IIPO- COB)
TYKIAN Brinonnenne MHIUBUIYAIBHBIX 3adaHUI 12 15
IToaroToBKa K TECTUPOBAHUIO 9 12
IIpopaboTka yueOHOTO Marepwaia 1O AWCHUIUINHE (KOH-
CucreMsl CIICKTOB JICKIIWA, YYeOHHUKOB, MaTEpPHAIIOB CETEBBIX PECyp- 12 15
riay6okoro  00y- | COB)
YEeHUA BrinoHeHe MHANBUIYaTbHBIX 33JaHAN 12 15
IlonroToBKa K TECTUPOBAHUIO 9 12
HUroro: 66 84

Ilepeyenb MeTOAMYECKOTO OOeceYeHHs ISl CAMOCTOATEbHOI PadoThl MO AMCIHU-
IJIMHe (MOIYJII0):

1. Meroauyeckue yka3aHHs Ui MPOBEACHUS MPAKTUYCCKUX 3aHATUH 10 JUCIUILIAHE
«CucTeMbl HCKYCCTBEHHOTO MHTEJUIEKTay i HanpasieHus noarotosku 38.04.07 Toaposene-
Hue — Muuypusnck, 2024.

4.6 BbinoJiHeHHEe KOHTPOJIbHOMH PadoThl 00yYAKIMMHUCH

3204HOH (POPMBI 00yYeHUS

[IpuctynaTh K BBIITIOJHEHUIO KOHTPOJIBHOM PabOTHI HEOOXOIUMO MOCTIE U3YyUECHUS MaTe-
pHaja mo JMTepaTypHbIM UCTOYHHUKAM, YOEAMBIIUCH yTEM OTBETOB Ha BOIPOCHI I CAMOIIPO-
BEpPKH, YTO MaTepHajl TeMbI YCBOCH.

[lenbi0 KOHTPOJIBHOW pabOTHI MO AMCLUIUIMHE SBISETCS PACCMOTPEHUE TEOPETUYECKHX
acIIeKTOB M IPUMEHEHNE OCHOBHOTO MHCTPYMEHTAPHS YIPABICHHUS HAyYHBIM HCCIICIOBAHUEM.

TpeboBanus kK 0popMIICHHIO.

KonTponbHast paboTa MOXKET OBITH BBIIIOJIHEHA B YYEHHMUECKOH (IKOJIbHOW) TETpaau WUiIH
Ha Juctax Gopmara A4 meyaTHbIM WIM PYKONUCHBIM (YETKUM, YUTAEMbIM) criocoOoM. Baimor-
HEHHBIE 33JJaHMsl PACHOJIAraloTCs MO MPeACTaBICHHOMY NOpsaKy. CIUCOK MCIOIB3yeMOU JIHuTe-
patypsl IPUBOAMUTCS B KOHIIE paOOTHI.

Ha tutynsHOM nucTe pacnosaraercs cieayroonas nHpopmanus: Ha3BaHUE TUCHUILINHBI,
®.1.0. obOyuatomuiicsi, Kype, rpymmna, HOMep 3a4€THOM KHMXKKH, HOMEp BHIOPDAHHOTO BapuaHTa
¥ HOMEpA BBINOJIHEHHBIX 33/1aHHUH 110 MOPSAAKY B CIEAYIONIIEM BUE:

Cpoku BbINosHEHMs. BbinonHeHHas KOHTpobHAs paboTa MOAMUCHIBaeTCS 00yUaromyuM-
Csl M CAAETCSl Ha MPOBEPKY IIPENoiaBaTelto Ha Kaelpy B YCTaHOBJIEHHBIE CPOKH, KaK MIPABUIIO,
3a 10 nHe#t no Hauvana ceccuu. [IpoBepka KOHTPOJIBHOM pabOThI MpernoiaBaTeNieM OCYIIEeCTBIIS-
eTcd B TEYeHHe Henenu mnocie ee cradd. KoHTponbHass pabora goikHa OBITH 3adyTeHa K
Hayvaly 9K3aMEHAI[MOHHON CeCCHU.

4.7. Copep:kaHue pa3aesioB IMCHUIIMHBI (MOXYJISA)
1. Cucremsl ri1y00KOTro 00y4eHusl.
Heiiponnsie cetu. @yHKIMN OMMOKN HEHPOHHBIX ceTell U 00ydYeHHe C MOMOIIbI0 00paT-
HOTO pacrpocTpaHeHus rpaauenTa. [lonsaTue 63T4a U 3MoXu.
Pabora ¢ n3o0pakeHusIMU C MOMOIIBI0 HEHPOHHBIX ceTell. CBepTOUHbIE HEHPOHHBIE Ce-
TH. Onepanun cBepToK, max-pooling. ITomynspHble apXUTEKTYpbl CBEPTOUYHBIX HEHPOHHBIX Ce-
teit: AlexNet, VGG, Inception (GoogLeNet), ResNet. Tpanchepnoe odydeHue.




O6paboTka TekcToB. PaboTa ¢ €CTECTBEHHBIM SI3bIKOM C IOMOIIBI0 HEHPOHHBIX CETEH.
Bekropusie npeacraBiaenus ais tekcta: word2vec, skip- gram, CBOW, fasttext. PekyppeHntHbie
uerponnsie cet, LSTM, GRU. Tpaucdopmepst, BERT, GPT.

2. OOyueHue ¢ MOAKPEIICHUEM.

[TonsaTus areHra, cpenbl, COCTOSHUS, NEUCTBUU U Harpaabl. QyHKIUSA HEHHOCTH CO-
crostHus (Value function) u ¢yHkums kadectBa aectBus (Q-funtion). OnTumuzanms crpa-
TErWH C TIOMOIIBI0 MAaKCUMU3aIMU (YHKITH IICHHOCTH U KauecTBa. Q-o0y4eHue.

I'ny6okoe oO0ydenue ¢ noakperienuemM. Deep Q-Networks, Actor-critic. [Iys ypoBHst 9Kc-
neptueiii: REINFORCE, A2C, PPO, DDPG.

5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTUHU
[Tpy M3y4eHUH AWUCUUILTMHBI (MOIYJsl) MUCIOJB3YIOTCS MHHOBALIMOHHBIE 00pa3oBaTEIbHBIC
TEXHOJOTMHM Ha OCHOBC HHTCIpallud KOMIICTCHTHOCTHOI'O W JIMYHOCTHO-OPHCHTHPOBAHHOI'O
moAXO40B € 3JICMCHTAMH TPaJUIHUOHHOI'O JICKHMOHHO-CEMHUHAPCKOI0 U KBaBI/IHpO(i)eCCI/IOHaJII)-
HOTO O6y‘lCHI/I${ C HCIIOJIb30BAHHUECM HHTCPAKTHUBHBIX (bOpM IMPpOBCACHUA SaHSITI/II‘/‘I, Huccjica0Ba-
TEJIbCKOM MPOEKTHOMN AEATEIbHOCTU U MYJIbTUMEIUHHBIX YYEOHBIX MaTEpHAIOB

Buj yuebHo# paboThI O06pa3zoBaTelbHbIE TEXHOJIOTHH

DJEeKTPOHHBIE MaTepuasbl (B T.4. CETEBbIE NCTOYHUKH), UCIIOJIb30BAHUE MYJIb-
Jlekn TUMEJIUUHBIX CPEACTB, pa3JaTOYHbII MaTepual.
IIpaxTHueckue TectupoBanue, BBIIOJHEHUE IPYIIIOBBIX ayIUTOPHBIX 33aHUN, HHIUBUyaJlb-
3aHATHA HBIC JOKJIaAbI.
CamocrosiTenpHble pa- | BeimonHenue pedepatuBHON paOOThI; MOATOTOBKA U 3allUTa COOOIIECHUS C HC-
0OTHI MOJIb30BAHUEM CJIAJIOBBIX ITPE3CHTALUH.

6.0ueHoYHbIE CpeaCcTBA TUCIUIJIMHBI (MOILYJIs)

OCHOBHBIMU BHJIAMH JIUCITUTUIMHAPHBIX OIIEHOYHBIX CPEJCTB NPH (PYHKIIMOHUPOBAHUH MOIYIIb-
HO-PEUTHUHIOBON CHUCTEMbI OOYUYEHMsI SBISIOTCA: HA CTaUM pyOeXHOTo peWTuHra, (hopmupye-
MOTO TI0 pe3yibTaTaM MOIYJIHHOTO KOMIBIOTEPHOTO TECTHPOBAHUS — TECTOBBIC 3aJaHMs; Ha
CTaJ1H MOOILPUTEIBHOTO PEUTHHTa, (POPMUPYEMOTO MO pe3ysibTaTaM HalMCaHUs U 3alUThI pe-
(epaToB MO aKTyaTbHOU MPOOIEMaTHKE, Ha CTAHH MPOMEKYTOUYHOTO PEHTHHTA, ONpeAesieMo-
IO IO pe3yJbTaTaM CJjauu 3a4eTa — TEOPETUYECKHE BOIPOCHI, KOHTPOIUPYIOILIHE TEOPETHUECKOE
coZiep)kaHne y4eOHOro MaTepuaia, U KOMIETEHTHOCTHO-OPHEHTUPOBAHHBIC 3a/laHMsl, KOHTPO-
JUPYIOLUE MPAKTHUECKUE HABBIKM M3 PA3IMUYHBIX BHJIOB NPO(EeCcCHOHAIBHOW esATeNTbHOCTH
oOyuatomerocss no OIIOII nanHoro HampaBieHus, GopMHUpyeMble IPU U3YYEHUH JUCLUIIIMHBI
(Mony1st) «CHCTeMBI MCKYCCTBEHHOTO MHTEIIEKTa

6.1. ITacnopt ¢oHIa OLIEHOYHBIX CPEACTB MO JUCHUIJINHE

Ne | Konrtpomupyemslie pasae- | Kox koHTponupye- OneHOYHOE CPEJICTBO
/1 | JIbl (TEMbI) TUCIUTUIMHBI MOH HanmenoBanue Konunuectso
(Monyns) KOMIIETEHITUHN
Cucremsl rirybokoro o0y- | YK-1, VK-2, [1K-2 | TecToBble 3ananus 50
YEHUS Temsl pedepaToB 4
Bornpocs! miist 3auera 12
OO6yuenue ¢ moakperuie- VYK-1, YK-2, [IK-2 | TectoBble 3a1anus 50
HUEM Temsl peeparos 4
Bompock! mis 3auera 13

6.2. Ilepedyennb Bompocos aJsi 3auera (YK-1, VK-2, [1K-2)

1. Heiiponnsie cetu.




2.

OyHKIMU OMMOKN HEMPOHHBIX ceTeil 1 0OyueHHe ¢ MOMOIIBI0 0OpPaTHOro pacripocTpa-

HCHHUIA I'paarcHTA.

3. [TonsiTre 63TYa M MOXHU.
4, PaboTa ¢ n300paxeHusIMU ¢ TOMOIIbIO HEHPOHHBIX CETCH.
o. CBepTouHble HEHPOHHBIE CETH.
6. Omneparuu cBepTOK, max-pooling.
1. [TomynsipHbIe apXUTEKTYPbI CBEPTOYHBIX HEUPOHHBIX ceTeil: AlexNet.
8. [TonynspHbIE apXUTEKTYPhI CBEPTOYHBIX HEHPOHHBIX ceteit: VGG.
9. [TomynsipHbIe apXUTEKTYPHI CBEPTOUHBIX HEMpPOHHBIX ceTeil: Inception (GoogLeNet).
10. [TonynsipHble apXUTEKTYPhl CBEPTOUYHBIX HEUPOHHBIX ceTeil: ResNet.
11.  TpancdepHoe oOyueHue.
12.  OG6paboTka TEeKCTOB.
13. Pabora ¢ ecTecTBEHHBIM SI3BIKOM € IIOMOIIbI0 HEMPOHHBIX CETEH.
14. Bekropusle npeacrasienus A rekcra: word2vec, skip- gram, CBOW, fasttext.
15.  PexyppentHsble Heliponnble cetu, LSTM, GRU.
16.  Tpancdopmepsr, BERT, GPT.
17. [TonsTHs areHTa, cpepl, COCTOSHUS.
18. [TonsTHS NEHCTBUIA U HArpaIbl.
19.  @ynxmus uennoctu coctosHus (Value function) m ¢yHkuums kadectBa neiictBust (Q-
funtion).
20.  OnTuMu3anusi CTPATETWH C MOMOINBI0O MAKCHUMHU3AaUUU (YHKIUKA IEHHOCTH M KadecTBa.
Q-o0yuenue.
21.  T'mybGokoe oOydeHUE C MOJKPETUICHUEM.
22.  Deep Q-Networks, Actor-critic.
23.  Jus yposus skcneptablii: REINFORCE, A2C.
24.  Jlna yposus skcnepTHbiii: PPO, DDPG.
25. [IpuMeHeHne reHeTHYECKNX AITOPUTMOB IPY KOHCTPYUPOBAHUN HEHPOHHOW CETH.
6.3. lllkaj1a OIEHOYHBIX CPEICTB
YpoBHH  OCBOE- Kputepuu onenuBanus OreHOYHBIE CpPEICTBA
HHUS ~ KOMIIETEH- (kxom-Bo GayToB)
U
[TponBUHYTHIH OTIUYHO 3HAET OCHOBHBbIE HAIPABJIEHHs aHa- | TECTOBBIE 3a/laHUS
(75-100 GamtoB) | JIM3a JAaHHBIX; APXUTEKTYpbl TIIyOOKMX HeWpoHHBIX | (30-40 OamioB)
«3aYTEHO» ceTel, MPUMEHSAEMBbIX B PELICHUM NPAKTHUECKUX 3a- | UHAUBHUIyalbHOE 3a-
Jla4; IPUHLUIBI IPUMEHEHUSI HEHPOHHBIX CETEH B 3a- | JaHUE
nadax ¢ npumenenneM VU; ornuyno HactpauBaet He- | (8-10 OamioB);
00XoauMoe OKpYyKeHHe sl paboThl ¢ HEHPOHHBIMH | BOIPOCHI JUIS 3a4eTa
CEeTSIMH; OCYILECTBISIET KPUTHUYECKHH aHanmu3 mpo- | (37-50 damos)
OJIEMHBIX CHUTyallUd Ha OCHOBE CHCTEMHOTO IMOJX0/]a,
BbIpa0aThIBaTh CTPATETUIO JEHUCTBUIA; BIIAJeeT HaBBI-
KOM TIPOBEJCHHS IOJHOTO ITUKJIA BBIYUCIUTEIEHOTO
HKCIEPUMEHTA, OTPAKEHHSI X0J1a BBIMOJIHEHUS MPOCK-
Ta ¥ TIOJYYCHHUsS Pe3yIbTaTOB B OTUETAX U JOKYMEHTa-
IIUM Ha JIOCTaTOYHO BHICOKOM YpPOBHE; BIIa/Ie€T HaBbI-
KOM HCIIOJIB30BAHUSI CYIIECTBYIOMIMX IPOTPAMMHBIX
O6uOIMOTEK M MOJeNnel, co3aHus NMPOrpaMMHBIX pea-
TU3aui TIIyOOKHX HEHPOHHBIX CETeH Ha JOCTAaTOYHO
BBICOKOM YPOBHE.
ba3zoBbrit XOpoIIo 3HAET OCHOBHBIE HANPABJICHUS aHAIN3a JaH- | TECTOBBIC 3aJaHUS
(50-74 banna) | HBIX; aApXUTEKTYpHl TIyOOKHMX HeHWpoHHBIX cereit, | (20-30 GamioB)
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«3a4YTCHO»

IPUMEHAEMBIX B PpELICHHH IPAaKTUYECKUX 3a]ad;
IIPUHLUIIBI IPUMEHEHUS HEUPOHHBIX CETEU B 3ajadax
¢ npuMmeHenneM MMU; xopomo HacTpauBaeT HeoOXo-
JMMOE€ OKpY>KEHHUe JUIsl paboThl ¢ HEMPOHHBIMU CETS-
MH; OCYILECTBIIIET KPUTHUECKUI aHAIN3 TPOOIEMHBIX
CUTYyallMii Ha OCHOBE CHCTEMHOIO IIOJXOAa, BbIpada-
ThIBaTh CTPATETUIO NEHCTBUH; BaJeeT HaBBIKOM IIPO-
BEJICHU IIOJIHOI'O IIMKJIA BBIYUCIUTEIBHOIO JKCIEPU-
MEHTa, OTPaXKCHHsI XOJa BBIIOJHEHUS IPOEKTa U I10-
JIy4€HHUsl pe3yJbTaTOB B OTYETAaX U JOKYMEHTAllUU Ha
XOpOILLIEM YPOBHE; BJIAJCET HABBIKOM HCIIOJIb30BaHUS
CYIIECTBYIOIIUX MPOTPaMMHBIX OHOIMOTEK M Moje-
Jel, co3AaHus MPOrpaMMHBIX peanu3aluil r1yO0oKux
HEHPOHHBIX CETEN HA XOPOLIEM YPOBHE.

WHMBHIyalbHOE 3a-
JaHue

(5-7 6amnoB);
BOITPOCHI JIJISI 3a4eTa
(25-37 6amnoB)

[Toporossiit
(35-49 6aioB)
«3a4TEHO»

Cna0o 3HaeT OCHOBHbIE HAaIpaBJICHUs aHalU3a JlaH-
HBIX; apXUTEKTYpbl TIJIyOOKMX HEHPOHHBIX CceTel,
IPUMEHAEMBIX B pELICHUHM IPAaKTUYECKUX 3aJ]ad;
IIPUHIMIIBI IPUMEHEHUSI HEUPOHHBIX CETEl B 3aJadax
¢ npumenenueM WMU; cnabo HacTtpauBaeT HEoOX0Iu-
MO€ OKpY)XEHHE il paboThl ¢ HEMPOHHBIMU CETSIMH;
OCYILECTBIISICT KPUTHUECKUHN aHAIMU3 MPOOJIEMHBIX CHU-
Tyalluid Ha OCHOBE CHCTEMHOI'O MOJX0Ja, BbIpaOaThI-
BaTb CTPATETUIO JICHCTBUM; BIIAJIEE€T HABBIKOM IIPOBE-
JIEHUS] TIOJTHOTO LMKJIA BBIYUCIUTEIBHOTO JKCIEPU-
MEHTa, OTPaKCHUsI XOJa BBIIIOJHEHUS IPOEKTAa U I10-
Jy4eHHs pe3ybTaTOB B OTYETAX U JOKYMEHTAlMU Ha
c1abOM ypOBHE; BIIa/ileeT HABBIKOM HCIOJIb30BaHUS
CYLIECTBYIOIIUX MPOTrPaMMHBIX OHOIMOTEK M MoJe-
Jei, co3AaHusl MPOrpaMMHBIX peau3alii rTyO0oKuX
HEWPOHHBIX CETEH Ha CIaboM YpOBHE.

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

(2-4 6amna);
BOITPOCHI JIJIS 3a4eTa
(18-25 6amioB)

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

He 3Haer TeopeTnueckue OCHOBBI OOyUeHUs aHalIMU3a
JAHHBIX ¥ MAIIMHHOTO oOyueHus; crneunduky BHeEN-
PEHHUS CUCTEM MAIIMHHOIO OOyuYeHHs B «OTPACi», HE
yMeeT aHaAIU3UpOBaTh 3aJady, HE OCYLIECTBISAET Jie-
KOMITO3UIMIO 33/1a4y; HE YMEET NPUMEHATD 10CTATO4-
HOE KOJIMYECTBO 3BPUCTUK; HE MHTEPECYETCS] HOBBIMU
TpPeHJaMHU B CBOEH MpodecCHOHANBbHOW OTpaciu; He
BEPHO OLIEHUBAET CIOXKHYI CUTYalHI0, HE BEPHO Olle-
HUBAET PUCKH U NIOCIIEACTBUSI CBOUX JEHCTBUI.

TECTOBBIC 3aaHuUs
(0-13 6ammoB);
HHIUBHIyaTbHOE 3a-
JaHue
(0-3 6anna);
BOIIPOCHI JIJIS 3aUeTa
(0-18 6amsoB)

Bce kOMIIEKThI OLIEHOYHBIX CPEACTB (KOHTPOJIbHO-U3MEPUTEIBHBIX MaTepUaioB), HEOO-
XOJMMBIX JJISi OLIEHKU 3HAHWM, yMEHUIl, HaBBIKOB U (MJIM) OMbITAa AESATEIBLHOCTH, XapaKTepu3y-
folue dTanbl GOpMUPOBAHUS KOMIETEHIIMH B MPOLECCe OCBOEHUS IUCHUIUIMHBI (MOIYJIs) MO-
IpoOHO MpeaCTaBICHBI B TOKyMeHTe «DOH]T OLIEHOYHBIX CPEJCTB TUCIMILIMHBI (MOIYJIS)».

7. Y4eOHO-MeTOAUYECKOe U HHPOPMAIIMOHHOE O0ecnevyeHne U CIUTIIUHBI

(Mmoxy.s)
7.1 YueOHas quTeparypa:

1. CucreMbl HCKYCCTBEHHOTO MHTEJUIEKTa: yueld. mocobue s By3oB/Cunopkuna U.IM.: Kuo-
pyc, 2014. - 245 c.: un. - bubmmorp.: c. 244-245. - ISBN 978-5-406-03503-0

2. Tonmaués, C. I'. OCHOBBI HCKYCCTBEHHOTO MHTEIUIEKTa : yuebHoe mocobue / C. I'. Tonmaués.
— Casnxrt-Ilerepoypr : BI'TY "Boeamex" um. JI.®. Ycrunona, 2017. — 132 ¢. — ISBN 978-5-




906920-53-9. — Texkcrt : anekTpoHHbIH // JIaHb : 3nekTpoHHO-O0ubimoreunas cucrema. — URL:
https://e.lanbook.com/book/121872

3. boposckas, E. B. OCHOBBI UCKYCCTBEHHOTO HMHTEIIEKTa : yueOHoe mocodue / E. B. bopos-
ckas, H. A. JlaBeimoBa. — 4-¢ uzn. — Mockaa : Jlabopartopus 3nanuii, 2020. — 130 ¢. — ISBN
978-5-00101-908-4. — TekcT : 1eKTpOHHBIN // JIaHb : AIEKTPOHHO-OMOIMOTEYHAs] CUCTEMA. —
URL.: https://e.lanbook.com/book/151502

4. Ppibuna I' B. OcHOBBI MOCTpPOCHHSI MHTEIUIEKTYaJbHBIX CHUCTEM: y4yeO. mocobue i BY-
30B/Pribuna I'.B. - M.: ®unancel u ctatuctuka: Madpa-M, 2010. - 430 c.

5. Berorun BB. DneMeHTh MaTeMaTHYeCKOM TEOPUH MAITMTHHOTO 00Y4eHHUs: y4e0. mocooue s
By30B Bpriorun B.B.; Mock. ¢pu3uko-texH. un-T (roc. yH-T), PAH, H-T npobiiem nepenaun vH-
¢dopmanmu um. AA. Xapkesuua. - M.: MOI'U - UIIIIN PAH, 2010. - 231 c. Cucremsl UCKyc-
CTBEHHOTO MHTEeUIeKTa. [IpakTrdeckuii Kypc: y4ued. mocodue s By3oB / UymokoB BJI., Acra-
xoBa N.@., [ToranoB AC. [u ap.]. - M. BUHOM. JlaGopatopus 3nanuii: ®uzmatiur, 2008. - 292
c.

6. Scanukmii JI.LH. BBemenume B HUCKYyCCTBEHHBIH HWHTEIUIGKT: yded. mocobwe s BY-
3oB/Scannkuii JI.H. - 2-e u3a., ucnp. - M.: Akanemus, 2008. - 174 ¢,

7. Ocunos I'.C. MeTonibl UCKYCCTBEHHOTO HMHTEJIEKTA! Monorpadus /OCHorT C. - M.: ®us-
matimT, 2011. - 295 c. .

8. JIro b. Teopust u npakTuka HeonpeaeaeHHoro nporpammuposanwus/JIro b.; nep. ¢ anrn. Tro-
men1eB FO.B., Karanos 10.T.; pex. nep. Tromenues 10.B. - M.: BUHOM. Jlaboparopust 3HaHUiA,
2009. - 416 c.

9. Pyukun B.H., ®ynun B.A. YHuBepcanbHblii HCKYCCTBEHHBIH MHTEIIEKT U 3KCIIEPTHBIE CHU-
crembl / Pyakun B.H., ®ymun B.A. - CI16.: BXB-Iletepoypr, 2009. - 238 c.

10. Kypeitunk BB., Kypeitunk B.M., Pom3un CU. Teopusi 3BOMIOLHUOHHBIX BBIYUCICHUN:
[Monorpadus| / Kypeitunk BB., Kypeitunk B,M., Pom3ua CH, - M.: ®uzmatiut, 2012. — 260 c,

7.2 MeToauyecKue YKa3aHusl M0 OCBOCHUIO JUCHMILIHHBI (MO/1YJIs)

Mertonuyeckue ykazaHus JUIsl IPOBEASHUS MPAKTUUECKUX 3aHATUN 1o qucuumiuHe «Cu-
CTEMBI UCKYCCTBEHHOTO MHTEJUIEKTa» Ul HanpasiaeHus noarorosku 38.04.07 ToBapoBencHue —
Muuypunck, 2024.

7.3 UndopmanmnoHHblie 1 HUPPOBbIE TEXHOJIOTHH (IPOrpaMMHoe odecreye-
HHeE, COBPpeMeHHbIe MPodeCCHOHAJIbHbIE 0a3bl JaHHBIX U HHPOPMAIITUOHHBIE
CIIPABOYHBIE CUCTEMBI)

VYuyebHasg AucuUIUIMHA (MOIYNb) NMpeAyCMaTpUBaeT OCBOCHHE MH(OPMAIIMOHHBIX U LUQ-
POBBIX TeXHOJIOTHH. Peanmu3arust upoBBIX TEXHOIOTHI B 00pa30BaTEIbHOM MTPOCTPAHCTBE SIB-
JsieTcs OJHOM M3 BaKHEWIIMX Iiesiel oOpa3oBaHMs, AAIONIEH BO3MOXKHOCTh Pa3BUBATh KOHKY-
PEHTOCIIOCOOHBIE KauecTBa 00YJarOIUXCcs Kak OyIyIIuX BHICOKOKBATA(DUITMPOBAHHBIX CIICIHa-
JIMCTOB.

[{udpoBeie TEXHOJIOTHH TPEAYCMATPUBAIOT PAa3BUTHE HABBIKOB 3(PPEKTUBHOTO pEIICHHUS
3a7a4 Mpo(ecCHOHANBHOT0, COIMAIBHOTO, TMYHOCTHOT'O XapaKTepa ¢ MCIOIb30BAHUEM pa3iiny-
HBIX BUJIOB KOMMYHHUKAIIMOHHBIX TeXHONOTHH. OcBoeHHe MU(POBBIX TEXHOJIOTHUH B paMKax
JAHHOM NUCHMIUIMHBI (MOAYJISl) OPUEHTUPOBAHO HAa CHOCOOHOCTH OE30MaCHO M HAJIEKAIIUM
00pa3oM MoJy4arh JOCTYII, YIIPABIATh, HHTETPUPOBATh, 0OMEHUBATHCS, OIICHUBATh U CO3/1aBaTh
MH(OPMAIIHIO C TIOMOUIBIO IIU(PPOBBIX YCTPOUCTB U CETEBBIX TexHONOruil. ®opMupoBanue nud-
POBOIl KOMITETEHTHOCTH TMpearnoiaraetT paboTy ¢ JaHHBIMH, BJIaJ€HHE WHCTPYMEHTAMH JUIS
KOMMYHUKAIUH.
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7.3.1 D1eKTPOHHO-0U0IHOTEeYHbIE CUCTEMbI U 0a3bI JAHHBIX

1. OO0 «9BC JIAHBb» (https://e.lanbook.ru/) (moroBop Ha oka3zanue yciayr ot 03.04.2024
Ne 6/u (CereBast 2yieKTpOHHAsI OMOIMOTEKA)

2. ba3a nanHbIX 31eKTpoHHBIX HHMopMaroHHbIX pecypcoB ®T'BHY ITHCXb (morosop
1o 00eCIeUeHHIO JOCTyMa K 3JEKTPOHHBIM HH(popMmanoHHbIM pecypcam @T'BHY ITHCXB ye-
pe3 repmunan ynaieaHoro gocryna (TY ®T'BHY [THCXE) ot 09.04.2024 Ne 05-YT/2024)

3. DnektponHas 6ubnnoreynas cucrema «HanumonanbHbI UppoBOH pecypc «PyKoHT»:
Komnekun «ba3ossiii MaccuB» u «Kosoc-c. Cenbekoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUe YCIIYT 0 MPEeJ0CTaBICHHIO A0CcTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «dnextponnoe u3nareasctBo KOPAUT» (https://urait.ru/) (ZoroBop Ha oOKa3aHHe
yCIyT MO MPEJOCTaBICHHUIO JOCTYIa K o0pa3oBarensHoM miathopme OO0 «DIeKTpoHHOE H3/a-
tenbetBo FOPAWIT» ot 07.05.2024 Ne 6555)

5. DnextponHo-0ubMIMOTEYHAst crctema «Bepranckuii» (https://vernadsky-lib.ru) (moro-
BOp Ha 6€3BO3ME3/THOE UCIONIb30BaHue pousBeneHuit oT 26.03.2020 Ne 14/20/25)

6. baza manubix HOB «HanumonanbHuas snextpoHHas OuOimorteka» (https://rusneb.ru/)
(moroBop o monkmoueHun k HOb u npenocrasnenuu aoctymna k oobexktam HOb ot 01.08.2018
Ne 101/HDB/4712)

7. CornamieHue 0 COTPYIHUYECTBE MO0 OKa3aHUI0 OMOIHOTEYHO-UH(POPMAITMOHHBIX U CO-
UOKYIBTYPHBIX YCIYT MOJIb30BATENSIM YHUBEPCUTETA U3 YKCIIa UHBAIUIOB IO 3PEHUI0, cllado-
BHJISINX, WHBAIUIOB JPYTUX KATETOPUH C OTPaHHYEHHBIM JOCTYIIOM K HWH(OpMAIHMH, JIUI,
HUMEIOIIUX TPYAHOCTU ¢ uTeHueM riockoneyatHoro Tekcta TOI'BYK «TamboBckas oGmactHas
yHUBepcalibHas Hay4Has OuOimoreka uM. A.C. Ilymkuna» (https://www.tambovlib.ru) (cormna-
menue o corpyanuuectse ot 16.09.2021 Ne 6/n)

7.3.2 UndopmaniuoHHbIe CIPABOYHBbIE CHCTEMbI
1. CipaBounast mpaBoBas cuctema Koncynprantllinroc (IoroBop moCTaBKy, afanTalyuy U
conpoBokAeHUs dKk3eMIusipoB cucteM Koncynbrantlmoc ot 11.03.2024 Ne 11921 /13900/3C)
2. DneKkTpoHHBIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHT» (morosop Ha yciy-
ru 1o conpoBokaeHuio ot 15.01.2024 Ne 194-01/2024)

7.3.3 CoBpemeHnHble npodeccuoHaTbHbIe 0a3bI JaHHBIX

1. ba3a naHHBIX HOPMATHUBHO-IIPaBOBBIX AKTOB MH(OPMALIMOHHO-00pa30BaTENIbHOMN Mpo-
rpammsbl «Pocmeron» (norosop ot 15.08.2023 Ne 542/2023)

2. baza nannbix Hayunoii snextponnoit 6udaunoreku eLIBRARY.RU — poccuiickuii un-
(bopMalMOHHO-aHAIUTUYECKUN TIOpTai B 00JaCTH HAyKH, TEXHOJIOTUH, MEIULIUHBI 1 00pa3oBa-
Hust - https://elibrary.ru/

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

4. OrtkpbiTeie gaHHble @DenepalibHON CIyXKObl TOCYAAPCTBEHHOM CTATUCTUKHU -
https://rosstat.gov.ru/opendata

5. IlpodeccuonansHas 6a3a nanubix. Karamor 'OCTos http://gostbase.ru/.

6. IIpodeccronanphas 6a3za naHubix. ®I'BY DenepanbHbIl HHCTUTYT HPOMBIIIIIEHHOM
coodcrBennoctu http://www1.fips.ru/wps/portal/IPS_Ru.

7. TlpocdeccronanpHas 6a3a JaHHBIX. DJIEKTPOHHBIM ()OHJ NMPaBOBOM M HOPMATHBHO-
TEeXHUUYECKOH mokymenTanuu http://docs.cntd.ru/.

7.3.4 JInieH3UOHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe MPorpaMmMHoe odecrie-
YyeHHe, B TOM YHCJIe 0TeYeCTBEHHOI0 MPOU3BOICTBA

Ne HanmenoBsanue PazpaboTumnk HoctynHocTh Ccpiika Ha Equneni PexBu3HUTHI OJI-
I1O (nmpaBoobna- | (JIMIEH3MOHHOE, | peecTp pOCCHHUCKUX TBEPKAAIOLLErO J0-
JaTenb) cB0OOO/IHO pac- nporpamm st OBM | kymenra (npu Hanu-
npocrpansiemoe) | u B/l (mpu Hamuum) YUH)
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Microsoft Windows, Microsoft JInneH3nonHoe - JluueHsus
Office Professional Corporation o1 04.06.2015 Ne
65291651 cpok nmeit-
CTBHS: OECCPOIHO
AnrtuBupycHoe ipo- | AO «Jlaboparo- | Jlunensuonnoe | https://reestr.digital.g | CyOnuieH3HOHHbIH
rpamMmHoe obecrieue- | pus Kacnepcko- ov.ru/reestr/366574/? norosop ¢ OO0
nue Kaspersky ro» sphrase_id=415165 «Codreke» ot
Endpoint Security mis (Poccus) 24.10.2023 Ne 6/n,
ousHeca CPOK JICHCTBHS: C
22.11.2023 no
22.11.2024
MoitOduc Cranmapt- | OOO «Hoseie | Jlumensuonnoe | https://reestr.digital.g Koutpakt ¢ 000
HBIH - obayHbIe TEX- ov.ru/reestr/301631/? «PyOUKOH
OducHBIH TakeT nojorun» (Poc- sphrase_id=2698444 o1 24.04.2019 Ne
JUIsl paboTHI C TOKY- cHs) 03641000008190000
MEHTaMH U TOYTOMN 12
(myoffice.ru) CpOK JelicTBus: Oec-
CPOYHO
OducHblil maker AO «P7» JIuuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
«P7-Oducy ov.ru/reestr/306668/? «Codrekcy
(meckromHast Bepcusi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK neicTBus: Oec-
CPOYHO
OrneparioHHast CH- 00O "bazanet | Jlunensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
crema «Anpt O6paso- | cBoGOIHOE MPO- ov.ru/reestr/303262/? «Codrekcy
BaHHE» rpaMMHoOe obec- sphrase_id=4435015 ot 24.10.2023 Ne
nedeHue” 03641000008230000
07
CPOK JieficTBus: Oec-
CPOYHO
IMporpammuas cucre- | AO «Antuiuia- | Jlunensuonnoe | https://reestr.digital.g | Jlunensuonusrit qo-

Ma JUIst 0OHapy >KEeHHS
TEKCTOBBIX 3aUMCTBO-
BaHUH B yUeOHBIX U
Hay4HBIX paboTax
«AnTunnaruat BY3»

ruat» (Poccust)

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

roBop ¢ AO «A=-
TUIIaruarT» oT
23.05.2024 Ne 8151,
CPOK JAeHCTBUS: C
23.05.2024 no

(https://docs.antiplagia 22.05.2025
us.ru)
Acrobat Reader Adobe Systems | CsobojHo pac- - -
- IPOCMOTP JOKYMEH- MPOCTPaHSIEMOE
toB PDF, DjVU
Foxit Reader Foxit CsoGomHo pac- - -

- IPOCMOTP JIOKYMEH-
toB PDF, DjVU

Corporation

IPOCTpaAHACMOC

12

7.3.5 Pecypcbl HH(POPMALIMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH « UHTEpHET»
1. CDTOwiki: 6a3a 3uanwmii o riudposoii Tpancdopmaruu https://cdto.wiki/
2. www.garant.ru - cipaBouno-npasoBas cucrema «’APAHT».

3. www.consultant.ru - cipaBouno-tipaBoBast cuctema «Koucynaprant Imrocy.
4. WWW.rg.ru — caiit Poccuiickoit ra3ersl.



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

5. ba3za maHHBIX MHPOPMAITMOHHOH crcTeMbl «ENMHOE OKHO JIOCTYIa K 00pa30oBaTelbHBIM pe-

cypcam» http://window.edu.ru

6. DnekTpoHHO-0MOIMOTEeYHAsA cucTeMa u3aarenbeTBa «Jlanby http://e.Janbook.com.

7 HanmonaneHblii nudpoBoit pecype «PykoHT» - MexoTpaciieBas 2JIeKTpOHHasi OnbinoTexka Ha

6a3e Texnonorun Konrekcrym http:// www. rucont.

8. DnexTponHas 6ubnuoreuHas cuctema Poccuiickoro rocyJapcTBEHHOTO arpapHOro 3a04HOTO

yHuBepcureTa http://ebs.rgazu.ru.

7.3.6 LIn¢ppoBble HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeJIbHOM IpoLecce

1. LMS-nnardopma Moodle

2. BupryanpHas gocka Mupo: miro.com

3. Bupryansnas nocka SBoard https://sboard.online

4, BupryansHas nocka Padlet: https://ru.padlet.com

5. O6nmaunbie cepBuchl: Auaexc./luck, O6mako Mail.ru

6. Cepsucsl onpocos: SAugexc ®opmei, MyQuiz

7. Cepsucsl BujeocBs3u: Suaekc tenemoct, Webinar.ru

8.CepBuc coBmecTHOW pabOTBI HaJx MNPOCKTaMU IS
http://www.trello.com

HEOOJIBIINX Irpynit

Trello

7.3.7 HI/I(l)pOBbIe TCXHOJOTHH, MPUMEHACMBIC TIPU U3YUYCHUU TUCHUITJIMHBI

Ne | Hwudpossie TexHomoruu | Bunbl yaeOHON paboThI, BEIONHSe- | DopMupyembie NAK
MBIE C IPIMEHEHHEM IU(PPOBOH KOMITCTEHIINU
TEXHOJIOI'nnu
1. | OGmayHBIe TEXHOIOTUHU Jlexkuun T1K-2 NJIK-3

[IpakTrnueckue paboThI

2. | bonpmme nanueie

Jlexkuun T1K-2 NJIK-3
[pakTrndeckue paboTHI

3. | Texnomoruu pacmupee- Jlexuuu IK-2 NAK-3
JICHHOTO peecTpa [IpakTuueckue paboThI

4. | TexHomoruu 0eCIpoBOJI- Jleximn T1K-2 NJK-3
HOH CBS3H [pakTndeckue paboTHI

5. | HoBble npou3BoacTBEH- Jleximn T1K-2 NJK-3

HBIC TCXHOJIOTUHU

[pakTndeckue paboTHI

8. MarepuajibHO-TEXHUYECKOE o0ecneYeHne M CIUILIUHBI (MOAYJis1) (MOayJIs1)

HaumenoBanue cne-
[IMAJIBHEIX ITOMEIIe-
HUH 1 TOMENISHUN
JIJIS CAMOCTOSITEb-
HOM paboThI

OCHaIICHHOCTD CIIEIHATBHBIX TIOMEIICHHH W TTOMEIICHHH JUT CAMOCTOSTEIIbHON
paboThl

393760, Poccus,
TamboBckas 001aCThb,
r. MudypHHCK, yi1.

WNHuTtepHanmonanpHas,
;oM Ne 101, 2/32

YyeOHas ayauTopus Ui POBEACHUS yUeOHBIX 3aHATUH JIEKIIMOHHOTO Trma: NH-

TepakTHBHast qocka — 1 mT.; CucteMHsbIi koMiutekT — 1 wmT.; [IpoekTop Viewsonic
— 1 mr. Habopbl IeMOHCTPAIMOHHOTO 000PY/I0BaHUS U Y4eOHO-HATIISTHBIX ITOCO-
Ouid.

393760, Poccus,
TamboBcKkas 001acTh,
r. MudypHHCK, yi1.

HNuTepHanuonaibHas,
mom Ne 101, 1/114

VYdeOHast ayAuTOpHsI ISl TPOBEICHNUS YIeOHBIX 3aHSITHH CEMUHAPCKOTO TUTIA, Kyp-
COBOTO ITPOEKTUPOBAHUs (BBIIOJIHEHHUS KYPCOBBIX Pa0OT), TPYIIIOBBIX U MHINBU-
IyaJbHBIX KOHCYJbTAIMH, TEKYILETO KOHTPOJISI U MPOMEKYTOUHON aTTeCTalluu
(xommeroTepHBIi KiTace): Cucremasii koMImieKT (IIporeccop Intel Original LGA
1155 Celeron) — 9 mwt.; KaOuHeT ocHallleH MaKeTaMu, HarJISTHBIMEU y4eOHBIMU T10-
cOOMSIMHU, TPEHAKEPaMHU M APYTUMHU TeXHUYECKHMU cpencTBamMu. KomnbroTepHas
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TEXHHUKa MOAKI0YeHa K ceTH «HTepHeT» u obecnedeHa nocrynom B YUOC ynu-
BEpCUTETA.

393760, TamboBCcKas
00J1aCTh,
r. MuuypuHCK, yi.

HNutepHanmonaibHas,
mom Ne 101, 1/210

IToMereHue I CaMOCTOATENBLHOM paboTHL: puHTEp — 3 11T., MDY Canon i-
Sensys MF 4410, noyroyx Hewlett Packard Pavilion, kommsiotep — 3 1T, KOMIIb-
fotep Celeron E 3300, kommeroTep Dual Core, kommprotep OLDI 310 K1, korm-
poBaibHbIN annapaT Kyocera. KoMnbroTepHasi TeXHUKa MOAKIIOYEHA K ceTH «H-
TEPHET» U 00ECICUEH JIOCTYI B AICKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO
Cpely YHHBEPCHUTETA.
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Pabouas mporpamma JUCHMIUIMHBI (MOJYJIsI) COCTAaBJICHA B COOTBETCTBUU C TPeOOBAaHUSAMU (e-
JepajJbHOTO TOCYAApCTBEHHOTO 00pa30BaTEIbHOTO CTAaHIapTa BBICIIErO0 OOpa30BaHUS - Maru-
cTpaTypa no HamnpasiieHuto noarotoBku 38.04.07 ToBapoBeneHue, yTBEPKIECHHOIO IPUKA30M
MuHucTepcTBa HayKu | BhICIIEro oopa3oBanus Poccuiickoit ®eneparuu ot 12 aBrycra 2020 r.
Ne961

ABTOpBI:
3aBenyroNMi Kadeapoil MmareMaTuku, GU3UKK U HHPOpMaoHHbIX TexHonoruii Kapreunna H.B.

CTapIIui TpenojaaBaTesib Kadeapbl MaTeMaTHKH, (U3MKKM W HHPOPMAIIMOHHBIX TEXHOJIOTHMA
ITyenuunesa H.B.

Penensent: 3aBenyrommii kadenpoil cTaHgapTH3alMHU, METPOJOTHH U TEXHHYECKOTO CEpBHCA,
K.T.H., To1eHT XaTyH1ieB B.B.

IIporpamma nepepaboTtaHa 1 A0no0JIHEHA B cooTBeTCTBUHU ¢ TpeboBanusMu OI'OC BO.
[IporpamMma paccMoTpeHa Ha 3aceqaHuu KadeApbl MaTeMaTUKW, QU3NKH U HHPOPMAITMOHHBIX
TexHosorui, npotokoi Ne 8 ot 12 anpens 2022 r.

[IporpaMmMa paccMOTpeHa Ha 3aceJaHuM y4yeOHO-METOJMYECKOW KOMUCCHUU HWHKEHEPHOTO HH-
ctutyta Muuypunckoro I'AY, npotokon Ne7 ot 14 anpens 2022 r.

[Iporpamma yrBepxaeHa Pemenrem Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA, IPOTOKOJI
Ne 8 ot 21 anpens 2022 1.

IIporpamma nepepaboTtaHa 1 A0H0JIHEHA B cooTBeTcTBUHU ¢ TpeboBanusamMu ®I'OC BO.
[IporpamMma paccMoTpeHa Ha 3acelaHuu Kadeapbl MaTeMaTHUKU, QU3NKH U HHPOPMAITMOHHBIX
TexHonorui, mpotokos Ne 9 ot 01 utons 2023 r

[IporpamMmMa paccMOTpeHa Ha 3aceJaHuU y4eOHO-METOJUYECKOW KOMHUCCHUU HWHKEHEPHOTO HH-
ctutyta Muuypunckoro I'AY, npotokon NelO ot 19 urons 2023 r.

[Iporpamma yTBepxaeHa Pemennem YueOHO-METOANUECKOTO COBETa YHUBEPCUTETA, TPOTOKOJ
Ne 10 ot 22 urons 2023 1.

ITporpamma nepepaboTaHa 1 A0NOJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusmMu ®I'OC BO.
[Iporpamma paccmoTpeHa Ha 3acenaHuu Kadeapbl MaTEMaTHUKH, PU3UKH U MHPOPMAIIMOHHBIX
TexHousiorui, mpotokos Ne 06 ot 14 mas 2024 r

[IporpaMmMa paccMOTpeHa Ha 3aceJaHuU y4eOHO-METOJUYECKOW KOMHUCCHUU HWHKEHEPHOTOo HH-
ctutyra Muuypunckoro I'AY, npotokon Ne09 ot 20 mas 2024 r.

[Iporpamma yTBepxaeHa Pemenrem Y4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETA, TPOTOKOJI
Ne 09 ot 23 mas 2024 r.

OpuruHan J0KyMeHTa XpaHUTCs Ha Kadeape MaTeMaTHKH, GU3UKH U HHPOPMAIIMOHHBIX TEXHO-
JIOTUH
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