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1. Hean ocBoeHNsI TUCHMILTUHBI (MOYJIf1)
[lenssMu OCBOCHMS AMCIUIUTHHBI (MOIYIISI) SIBJISIETCSI OBJIAJICHUE OOYJAIOIIUMHUCS 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 aucuuIIMHBI (MOAYJIA) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

CornacHo ydeOHOMY MaHy o HampapieHuio noarotoBku 38.04.07 ToapoBeneHue
aucHuIInHa (Moaynnb) «CHCTEMBI MCKYCCTBEHHOT'O HWHTEIJICKTa» OTHOCHUTCSA K 3JIEKTHBHBIM
TUCUUIUTAHAM (MOJYJISIM) 4acTH, (OPMHUPYEMOH y4acTHHKaAMH 0Opa3oBaTEIbHBIX OTHOIICHHMA
b1.B./1B.04.02.

Jist ocBOeHUsT AUCHUILTUHBL (MOTyJs1) «CHUCTEMBI HCKYCCTBEHHOT'O MHTEIUIEKTa 00yd4a-
IOIINECS WUCTONB3YIOT 3HAHWS, YMEHHS, HaBBIKH, C(OOPMUPOBAHHBIE B XO/A€ M3yYCHUS JTUCIHU-
wivH: OopMHUpPOBaHUE KAUYECTBA CEIBbCKOXO3MCTBEHHONW MPOAYKUNH, IHHOBaIMOHHBINA TOAXOJ
K 00€CIEYCHUIO Ka4eCTBa CENbCKOXO035HCTBEHHON MPoXyKunu, OCHOBBI TEXHOJIOTHYECKOTO pa3-
BUTHUS W OpraHu3anuu npousBojcTsa Ha npeanpusatusax AIIK, Onenka 0e301acHOCTH CEIIbCKO-
XO3SHCTBEHHOTO CBHIPhS U IPOIOBOIBCTBEHHBIX TOBAPOB, be30macHOCTh CebCKOX03HCTBEHHOTO

CBIPBS U POJIOBOJIbCTBEHHBIX TOBAPOB.

3HaHUs, YMEHUS U HaBbIKH, CPOPMHUPOBAHHBIE B XOJA€ M3Y4YEHUs NAHHON TUCLMILIMHBI
(Momy1st), HEOOXOOMMBI B JajdbHEWIIEM JUIS TPOXOXACHHUS TPOU3BOJCTBEHHOW MPAKTUKH WU
HaIKMCaHUs BBITYCKHOM KBaTU(UKAMOHHON pabOTHI.

3. [Ilnanupyemble pe3yabTaThl 00y4eHHS M0 JUCHMILINHE (MOIYJIIO),
COOTHECEHHbIE ¢ IVIAHNPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHS 00Pa30BaTeIbHOM

NporpamMmbl

OcBoenne JUCHUITIINHBI (MO,I[YJ'IH) HaIIpaBJICHO Ha q)OpMI/IpOBaHI/Ie CJICAYIOIHUX KOMIICTCH-

LUAH:

VYK-1 CnocobeH ocylecTBIATh KPUTUUECKUI aHaNnu3 MpOOIEMHBIX CUTyallMid Ha OCHOBE
CHUCTEMHOTI'0 II0JIX0/1a, BbIPA0AThIBATh CTPATETHIO ACHCTBUIM

VYK-2 CriocobeH ynpaBisiTh IPOEKTOM Ha BCEX 3Talax ero *U3HEHHOTO LKA

[1K-2 cnocoOeH NpUMEHSTh COBpeMEHHBIE HH(POPMAITMOHHBIE TEXHOJIOTUU M YIIPABIAThH
pa3BUTHEM CTaHJAPTU3UPOBAHHON CHCTEMbI MEHEIPKMEHTa Oe30MacCHOCTH U KaueCTBa MUIIEBOM
MPOJYKIIMK Ha BCEX 3Talax ee MPOU3BOJICTBA U 00pallleHUs Ha PbIHKE

CUTYAIIHIO KaK
CUCTEMY, BBISIB-
JISIS1 €€ COCTaBJIs-
JOIIIME U CBSI3HU
MEXTy HUMH

COCTaBIISIOUINX U
CBA3EH MEXy HH-
MU

(parMeHTapHO BBI-
SIBJIAS €€ COCTaB-
JISFOIIUE U CBS3H
MEXy HUMU

HOCTBIO BBIABJIAA €€
COCTaBJIAOIIUE U
CBsA3U MCXKAY HUMU

[Tnanupyemsie Kputepuu onieHnBaHus pe3ynbTaToOB 00YUEeHUS
€3yJbTaThI .
pesy Huzkuit
o0yueHust .
(momoporoBerit) . N N
(MHOMKATOPHI [Hoporogsrit bazoBerit [IpoaBunyTHIH
KOMIIETEHIINS
JOCTHKEHHUS
He chopmupoBana
KOMIIETEHIINH)
YK-1 He ananuzupyet Y noeneTBopuTens- | Xopomo aHanu3u- | OTIUYHO aHAIU3U-
NA-1yk1— NpoOJIEMHYIO CUTY- | HO aHAIU3HUPYET pYeT NpoOJeMHYIO | pyeT POOIEeMHYIO
Amnanmusupyer aIMIo0 KaK CUCTEMY | IPOOJIEMHYIO CHTY- | CHTYaIHIO KaK CH- | CUTYallHIO KaK CH-
MPOOIEMHYIO C BBISIBJICHHEM €€ | allHI0 KaK CHCTEMY, |CTEMY, HO HE IOJI- | CTeMY, B TIOJTHOM

MCPC BLIABIIAA €€
COCTaBJIAIOIINE U
CBSA3H MCXKIY HUMHA

NA-2yxa1—
IIpousBoaut Kkpu-
TUYECKYIO OIICHKY

He npoussoaur
KPUTHYECKYIO
OLIEHKY HH(pOpMa-

Y 10BIETBOPUTEIB-
HO TIPOU3BOIUT
KPUTHYECKYIO

Xopomo npou3Bo-
JUT KPUTHIECKYIO
OLIEHKY MH(OpMa-

OTIu4YHO TPOU3BO-
JIUT KPUTUYIECKYFO
OLIEHKY HH(poOpMa-
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UHPOPMALUH,
HE00X0IUMOI
JUISL peLICHUS
npoOJIeMHOM CH-

MM, HEOOXO0IUMOM
JUTSI pEIIeHUs Ipo-
OneMHO cuTyanuu

OLIEHKY MH(OpMa-
LU, HEOOXO0UMOM
JUTSL peLICHUsI TIPO-
ONeMHOM cuTyauuu

LIMH, HEOOXOIUMOMN
JUTSL PEILIEHUS TIPO-
ONeMHOH cuTyanun

LMK, HEOOXOUMO
JUTSI pEILICHUS TIPO-
ONeMHOM cUTyauuu

Tyanuu
YK-2 He pazpabarteiBaer | YmoBneTBoputenb- | Xopoino pazpada- | OTiaudHo pa3pada-
WNJ-1yk2— KOHIICTIIIMIO TTPOSK- | HO pa3padaThIBacT | THIBACT KOHIICTIIIMIO | THIBACT KOHIICTIIIUIO
PazpabatpiBaer | Ta B pamkax 00o- KOHIISTIIVIO MPOCK- | TPOEKTa B paMKax | IPOCKTa B paMKax

KOHLIETILIUIO TIPO-
eKTa B paMKax
0003HaYeHHON
pobemsl, hop-
MYJUpys LeTb,
3aJa4uu, aKTyaib-
HOCTB, 3HAYH-
MOCTh (HAy4HYIO,
MPaKTUYECKYIO,
MCTOANYCCKYIO U
MHYIO B 3aBHCH-
MOCTH OT THIIa
MIPOEKTa), OXKHUa-

3HAYE€HHOM Mpo-
6s1eMslI ¢ hopMyITH-
POBKOM1 11€M1H, 3a-
Jla4, aKTyaJlbHOCTH,
3HAYUMOCTH (HAy4-
HOMH, IpaKTH4e-
CKOM, METOANYE-
CKOW U MHOM B 3a-
BHCUMOCTH OT THIA
MpPOEKTa), OXKKIae-
MBIX PE3yJIbTaTOB H
BO3MOJKHBIX Cep
X IPUMCHCHUA

Ta B pamMKax 000-
3HAYEHHOM Tpo-
Onembl, PUOIN3HU-
TETBHO (POPMYITH-
Py LIeb, 3a/Ia4H,
aKTyalbHOCTh, 3Ha-
YUMOCTH (Hay4HYIO,
MIPaKTHIECKYIO,
METOAMYECKYIO H
HWHYIO B 3aBHUCUMO-
CTH OT THUIIA TIPOEK-
Ta), OXKUIACMBIC
pe3yabTaThl U BO3-

0003HaYEHHOH
pOOIEMBI, aTeK-
BaTHO QOPMYITUPYS
LeJb, 3a/Ia9d, aKTy-
ABHOCTb, 3HAYH-
MOCTb (Hay4HYIO,
MIPAaKTUYECKYIO,
METOJINYECKYIO U
HHYIO B 3aBHCHMO-
CTH OT THIIA TIPOCK-
Ta), OXKUIACMBIC
pe3yIbTaThI U BO3-
MOXHBIE cephl UX

0003HaYEHHOM
poOJIeMBI, TIpa-
BUJIBHO (OpMYIH-
pys Lienb, 3a1a4H,
aKTyaJbHOCTb, 3HA-
YUMOCTH (HAy4HYIO,
MPaKTUYECKYIO,
METOIMYECKYIO U
WHYIO B 3aBHCUMO-
CTH OT THIIa TIPOEK-
Ta), OKHUIACMBIC
pE3yNIbTaTHl H BO3-
MOJKHBIE c(hepbl UX

eMbIe pe3yIIbTaThl MOXHBIE c(hephl UX | IPUMEHEHUS NPUMEHEHUS

Y BO3MOXKHBIE NPUMEHEHUS

cdepsl ux npu-

MCHCHUA

NA-2yko— He dpopmupyet Y noenetBopurens- | Xopomro hopmupy- | Otamano Gpopmu-

dopMupyer I1aH
peanu3anuu npo-
€KTa C y4eTOM
MTOTEHIHAIBHBIX
PHUCKOB U BO3-
MOXHOCTEH X
YCTpaHEHWs, TUIa-
HUPYET HE0OXO0-
JUMBIE PECYPCHI

IJIaH peaau3alnun
IIPOEKTA C YYETOM
MOTEHIAJIBHBIX
PHUCKOB U BO3MOX-
HOCTEH UX ycTpa-
HEHUS, HE TUIaHU-
pyeT HeoOXOUMEbIe

pecypcsl

HO popmupyeT
IJIaH peau3aluu
MIPOCKTA C YUETOM
MOTEHIMATIbHBIX
PHUCKOB U BO3MOXK-
HOCTEW UX ycTpa-
HEHMS, C OIIMOKaMuU
IUTAHUPYET HeoO-
XOJMMBbIE PECYPCHI

€T IUIaH peanusa-
IIUU TIPOEKTa C yue-
TOM MOTCHITAAITh-
HBIX PUCKOB U BO3-
MOYKHOCTEHN nX
YCTpaHEHHUS, C
onpeeIeHHbIMU
MOTPEITHOCTSMHA
IUIaHUPYET HeoO-
XOJIUMBIE PECYPCHI

pYeT IUIaH peau-
3alUM MIPOEKTaA C
y4eTOM TOTEHIIH-
aJTbHBIX PHCKOB U
BO3MOXHOCTEH HX
yCTpaHEHUsI, TOYHO
IUIAaHUPYET HEO0O-
XOJMMBIE PECYPCHI

NUJ-3yk-2—
OcymecTBiseT
MOHUTOPHUHI XOJa
peanusaiuu mpo-
€KTa, KOPPEKTH-
pyeT OTKIIOHCHHS,
BHOCHT JIOTIOJTHE-
HUS 1 U3MCHEHUS
B IUUIAH MPOEKTA,
YTOYHACT 30HBI
OTBETCTBEHHOCTH
Y4aCTHUKOB IIpO-
eKTa

He ocymecTnsier
MOHHMTOPHUHT X0Ja
pean3anyy npoex-
Ta, He KOPPEKTUPY-
€T OTKJIOHEHUS, He
BHOCHT JIOTIOJIHE-
HUS ¥ I3MEHEHUS B
TUTaH MPOEKTa, He
YTOYHSIET 30HBI
OTBETCTBEHHOCTH
YYaCTHUKOB MPOEK-
Ta

Y 1oBNETBOPUTEIB-
HO OCYUIECTBIISIET
MOHHUTOPHUHT X0JIa
peanu3anuu IpoeK-
Ta, YaCTHYHO KOP-
PEKTHUPYET OTKJIIO-
HEHUs1, BHOCHUT He-
0O0JIBININE TOTIONHE-
HUS U U3MCHEHUS B
IJIaH MPOEKTa, He-
3HAYUTEIBHO yTOU-
HSIET 30HBI OTBET-
CTBEHHOCTH y4acT-
HUKOB IPOEKTa

Xoporio ocy-
HIECTBIISIET MOHH-
TOPHUHT XOJIa pea-
JU3aLKH IPOEKTa,
KOPPEKTHUPYET
0O0JIBIIIYIO YaCTh
OTKJIOHEHHH, BHO-
CHUT HEKOTOpBIE
JIOTIOJTHEHUS U U3-
MEHEHUS B IIaH
MpoeKTa, Mo 00JIb-
IIMHCTBY Tapamer-
POB YTOYHSIET 30HBI
OTBETCTBEHHOCTH
YYaCTHUKOB ITPOEK-
Ta

OtnnuHO ocy-
HIECTBIISIET MOHU-
TOPUHT X0Jia pea-
JIM3aL1H IPOEKTa,
KOPPEKTHPYET BCe
OTKJIOHEHHSI, BHO-
CHUT CyLICCTBEHHbIE
JIOTIOJTHEHHUS U W3-
MEHEHHUSI B IIJIaH
MPOEKTA, TI0 BCEM
napaMerpam yTod-
HSIET 30HBI OTBET-
CTBEHHOCTH yJacT-
HUKOB MPOEKTA

T1K-2

N -3nk-2 — 3HaeT
NepeyeHb MmoKasa-
TeJIe KauecTBa
0e30macHOCTH

He 3naer nepeuens
roKasareliel Kaue-
cTBa 1 0e30IacHo-
CTH MPOJIOBOJIb-
CTBEHHOT'O CBIPBS

YacTtunyHo 3HAET
nepeyeHb MoKasa-
TeJIeH KadecTBa 1
0e30macHOCTH TIPO-
JIOBOJILCTBEHHOI'O

He nocrarouno
TOYHO 3HAET Mepe-
YeHb MoKa3aTejei
KadecTBa U 0e3-
ONacHOCTHU MPOJIO-

OTIMYHO 3HAET
MepeveHb MoKasa-
TeJIeH KauecTBa 1
0€301acHOCTH TIPO-
JIOBOJILCTBEHHOI'O
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MPOI0BOJILCTBEH-
HOTO CHIPhS

CBIPBA

BOJILCTBEHHOTO
CBIPBS

CBIPbSI

B pe3ynbrate u3yueHus: AMCUUILTUHBI (MOYJIs1) O0yYarOIIMICs TOJKEH:
3HATh OCHOBHBIC HANPaBIICHUS aHAIN3a JaHHBIX; APXUTEKTYPHI INTYOOKHX HEHPOHHBIX Ce-
Tel, IPUMEHAEMbIX B PEHICHUH MPAKTUYECKUX 3a/1ay; MPUHIIMUIBI IPUMEHEHUSI HEHPOHHBIX Ce-

TeH B 3a/1a4ax ¢ npuMeHenuem MU;

YMETh HaCTpauBaTh HEOOXOAMMOE OKpYKEHUE JUIisl paboThl ¢ HEHPOHHBIMU CETSAMHU; OCY-
IIECTBIIATh KPUTHYCCKHUIA aHAINU3 MPOOJIEMHBIX CUTYallMid HA OCHOBE CHCTEMHOTO IMOAX0/1a, BhI-

pabaThIBaTh CTPATETHUIO JICHCTBHH;,

BJIJICTh HABBIKOM MPOBEEHUS MOJHOTO IIUKJIA BEIUUCIUTEILHOTO SKCIIEPUMEHTA, OTpa-
KEHHS XOJa BBIMOJIHEHUS MPOEKTA U MOJIyYE€HUsl Pe3yJIbTaTOB B OTYETaX U IOKYMEHTALlUU; Bla-
JICET HABBIKOM HCIIOJIb30BAaHHUS CYILECTBYIOIIUX MPOrPaMMHBIX OMOJMOTEK W MOJeseH, co3aa-
HUS IPOTPaMMHBIX pean3aluil rIy0OKNX HEHPOHHBIX CETEH.

3.1 MaTtpuia cooTHeceHHsI TeM/pPa3/1eJi0B Y4eOHOH JUCUMILIMHBI (MOXYJISI) H
(hopMupyeMBbIX B HUX YHHMBEPCAJbHBIX KOMIETEHIUIA

Tewmsl, pazzensl TUCHUIUIMHBI (MOAYIIS) Komnerennuu O6mee
KOJINYECTBO
YK-1 YK-2 IK-2 KOMIIETEHIIUH
1. Cuctemsl r1y00Koro 00y4eHus + + + 3
2. OOyueHue ¢ TOJKPEIIICHHEM + + + 3

4. CTpyKTYypa " coepKaHue TUCHUILTHHBI (MOIYJIs1)
OO6mas TpyA0eMKOCTh JAUCHHUIUIMHBI (MOIYJs) cocTaBiseT 3 3adeTHble equHuIlbl 108 ak.

gaca.

4.1 O0beM qMCUUIIMHBI (MOYJIAA) M BUbI Y4eOHOH padoThl

Komnuecto aKaJ. 4aCoB

110 OYHOM 0 320YHOI 0 OYHO-

Bun 3ansTuit ¢dopme o0yue- | dpopme 00yde- |3a0uHOM hopme
HUS HUS o0yueHus
3 cemecTp 2 Kypc 4 cemecTp

OO0mas TpyI0eMKOCTh AUCIUTUIHHEI 108 108 108

KonrtakTHas pabota 00yJaronuxcs ¢ mpemnoaBare- 42 20 42

JeM, T.4.

AyIUTOpHBIC 3aHSATUS, U3 HUX 42 20 42
JIEKIIUA 14 2 14
NPaKTUYECKUE 3aHSTHSI 28 18 28

CamocTosTelibHas paboTa, B T.4. 66 84 66
npopaboTKa yueOHOro MaTepuana o JUCIUIIHHE
(KOHCIEKTOB JIEKIIN, y4eOHUKOB, MaTEepHaJIOB Ce- 24 30 24
TEBBIX PECYPCOB)

BBITIOJITHCHUE WHINBUYJTbHBIX 33 IaHAN 24 30 24

MOJITOTOBKA K TECTUPOBAHHUIO 18 24 18
KonTposns - 4 -
By uToroBoro KOHTpOIIS 3a4er 3a4eT




4.1. Jleknun
Ne OO6peM B akaj.gacax
Pa3nen aucuuninHel (MOIYI), TEMBUICKIUH M | oqpas o4Has |ouHO-33204Has POPMHUpYEMBbIE
UX COZICpIKAHUEC dopma dopma | dopma 0Gy- [KOMICTCHIHN
o0yueHHs |00yueHHs YCHUS
CucreMbl 171y00K0ro 00y4eHust 8 1 8 VYK-1, YK-2,
IK-2

1. Heiiponnsle cetn. OyHKOMHM OMMOKH HEHPOH- 4 0,5 4 VK-1, VK-2,
HBIX CeTeH U 06yquI/1e C IOMOIIBIO 06paTHOr0 T1IK-2
pacripocTpaneHus rpaaueHTa. [loHsTue 6314a U
BIIOXHU.

2. |PaboTta ¢ n300paxkeHUSMU C TIOMOIILIO HEHPOH- 2 2 VK-1, YK-2,
HBIX ceTel. CBepTOYHBIE HEUPOHHBIC CETH. TIK-2
Omneparu cBepTok, max-pooling. Tlomyssiprbie
APXUTEKTYPbl CBEPTOYHBIX HEHPOHHBIX CETEil:

AlexNet, VGG, Inception (GoogLeNet),
ResNet. Tpancheproe o0ydeHne. 05

3. |O6paboTka TekcToB. Pabora c ecrecTBeHHBIM 2 ' 2 VK-1, VK-2,
SI3IKOM C TOMOILBI0 HEMPOHHBIX ceTel. Bek- TIK-2
TOpHBIC TIPEACTABICHUS JJsl TekcTa: word2vec,
skip- gram, CBOW, fasttext. PexyppeHTHbIC
Hetiponnsie cetd, LSTM, GRU. Tpanchopme-

s, BERT, GPT.
OGyuenue ¢ MOAKPenJIeHneM 6 1 6 YK-1, YK-2,
I1K-2

4. [lousATHS areHTa, CPE.bl, COCTOSIHHSA, IEHCTBUN 4 0,5 4 VK-1, VK-2,
1 Harpaabl. OYHKIHS IEHHOCTH COCTOSHUS I1K-2
(Value function) u ¢pyHkuus kauecTBa qeHCTBUS
(Q-funtion). OnTHMHU3aLKs CTPATETHHU C TIOMO-

[IbI0 MAKCUMHU3AIUK (DYHKIUH [IEHHOCTH U Ka-
uecTBa. Q-o0ydeHue.

5. [CnyGokoe obOydenue ¢ moakpermieHueM. Deep 2 0,5 2 VK-1, YK-2,
Q-Networks, Actor-critic. /Iyt ypoBHS 5KcriepT- TIK-2
ueiii: REINFORCE, A2C, PPO, DDPG.

Bcero 14 2 14
4.2. IlpakTHyecKHe 3aHATHSA
No O0mBeMm B akaji.gyacax
Pasnen nucuumiuHel (MOAyIs), TEMbl JEKUMA U|  gupag oyHas |ouHo-330uHas | POPMUPYEMBIE
UX COJepIKaHUC dopma dopma |popma 0Gyue-| KOMICTCHITHM
oOyueHus |00y4eHus HUS
1. | Knaccudukanus nzobpaxenuit u TpanchepHoe 4 2 4 YK-1, YK-2,
oOyueHue. T1K-2
2. | PaboTa ¢ TEKCTAMU U MX BEKTOPHBIMHU MPE]I- 4 2 4 YK-1, YK-2,
CTaBJIEHUSIMH TEKCTOB I1K-2
3. | [IporpaMMHO-aJITOPUTMHUYECKOE OCBOEHHE Ma- 8 4 8 YK-1, YK-2,
TepHrana I1K-2
4. | Ipumenenue Q-Networks mst pemenus mpo- 8 4 8 VK-1, YK-2,
CTBIX OKPYKCHUIA. I1K-2
5. | IIporpaMMHO-aJIrOPUTMHUYECKOE OCBOEHHE Ma- 4 2 4 VK-1, YK-2,
TepHrania I1K-2
Bcero 28 14 28




4.4. JJabopaTopHble padoThI
JlaGopaTopHbie pabOThI HE MPEYCMOTPEHBI.

4.5. CamocTosiTesibHasA padoTa 00y4al0mmXxcst

O0BeM ak. 4yacoB

Pasnen nuc- 04HO-
IMIUTHHEL By camocrosiTensHOi paboTh OtHasA 3a04Had | 3a04HAd
(Momysst) dopma dopma (opma

oOydeHust | 00y4deHHs 00y-
YeHUS
[IpopabGoTka ydeOHOrO Marepuaia Mo JUCIUILTAHE
1. Bsene- N
(KOHCIIEKTOB JIEKIMH, Y4eOHHKOB, MaTepHaioB ce- 12 15 12
HUE B CHCTe-
TEBEIX PECYPCOB)
MBI TIPOTYK- >
- BeInonHeHe MHIMBUIYaTbHBIX 3a/IaHUH 12 15 12
[ToaroToBKa K TECTUPOBAHUIO 9 12 9
[TpopaboTka y4eOHOro MaTepuaya Mo JUCIUILTHHE
2. Cucrems! | (KOHCIEKTOB JEKIHH, YI€OHHNKOB, MaTEpPHAJIOB Ce- 12 15 12
TIIyOOKOTO TEBBIX PECYPCOB)
o0yueHust Brinonnenne MHIUBUAYAIBHBIX 3aJaHUI 12 15 12
[ToAroToBKa K TECTUPOBAHUIO 9 12 9
Hroro: 66 84 66

IlepeueHb MeTOAUYECKOTO 00eCTIeYEeHUs VI CAMOCTOSITEIbHON pPadoThl MO JUCUM-
IUIMHe (MOYJII0):

1. Meroauueckue ykazaHusl JUisi TPOBEICHUS MPAKTUUYECKUX 3aHSATHH MO THUCHUILIAHE
«CucreMbl HCKYCCTBEHHOI'O MHTEJUIEKTa AJid HanpasiieHus noarotosku 38.04.07 Toaposene-
Hue — MuuypuHnck, 2025.

4.6 BpinoJiIHeHHEe KOHTPOJILHOH PadoThI 00yYAOIMMHUCH

3204HOH (POPMBI 00y4eHUS

[TpucTynaTh K BBINOJIHEHUIO KOHTPOJIBHOM pabOThl HEOOXOAMMO IMOCIE U3YUYEHUs! Marte-
puaa 1o JUTepaTypHbIM HUCTOUYHUKAM, YOEIHUBIINCH ITyTEM OTBETOB Ha BOIPOCHI I CaMOIIPO-
BEPKH, YTO MaTepHa TEMbl YCBOEH.

[lenbto KOHTPOJIBHOW pabOTHI MO AMCLMILIMHE SBISETCS PACCMOTPEHHE TEOPETUUYECKUX
acIeKTOB U IPUMEHEHNE OCHOBHOTO MHCTPYMEHTAPHs YIIPaBJIEHUS] HAyYHBIM HCCIIEJOBAHUEM.

TpebGoBanust K 0POPMIICHHUIO.

KontponbHas paboTa MOKET ObITh BBIIIOJHEHA B YUYEHHYECKOH (LLIKOJIBHON) TeTpaau Win
Ha yucrax Gopmara A4 meyaTHbIM WM PYKOIUCHBIM (4ETKHM, YUTa€MbIM) criocoOoM. Breimon-
HEHHbIE 33JJaHMsl PACIOJIaralTcs Mo NpeAcTaBIeHHOMY NopaaKy. CIUCOK HCHOIb3yeMOM uTe-
patypbl IPUBOAMTCS B KOHIIE PaOOTHI.

Ha TutyneHOM JucTe pacnosaraercs cieayromas HHpopMaius: Ha3BaHUe JUCLUIUINHB,
@®.1.0. obyuaromuiicsi, Kypc, Tpyrmna, HOMep 3a4€THON KHUKKH, HOMEp BBIOPDAaHHOTO BapHaHTa
Y HOMepa BBIIOJHEHHBIX 3aJaHUH 110 MOPSJIKY B CIEAYIOIIEM BUJE:

Cpoxu BbINIONIHEHUS. BhINoaHeHHass KOHTpOIbHAsE paboTa MOANUCHIBACTCS 00yJaroINM-
Csl ¥ CAAeTCsl Ha MPOBEPKY IPEroiaBaTellio Ha Kadenpy B YCTaHOBJIEHHBIE CPOKH, KaK MPaBUIIO,
3a 10 mHe# mo Hadana ceccuu. [IpoBepka KOHTPOIBHON pabOTHI MPENoaBaTesieM OCYIIECTBIIs-
eTcsl B TeueHue Henenu mnocie ee caayu. KoHTponbHas paboTa [oikHa OBITh 3a4yTeHa K
Hayajly 9K3aMEHALlUOHHOW CECCHUMU.

4.6 BbinoJiHeHHEe KOHTPOJIbHOM PadoThl 00yYAKIIMMHUCH
0YHO-32049HOH (POPMBI 00yYEHHUS — He NPEeTyCMOTPEHO




4.7. Conep:kaHue pa3aesioB IMCHUNINHBI (MOXYJISA)
1. Cucremsl TIy0OKOTO O0OyUCHHUS.

Heiiponnsie cetu. @yHKIMHN OMMOKN HEHPOHHBIX ceTel U 00ydeHHUe C MOMOIIbI0 00part-
HOTO pacrpocTpaHeHus rpaaueHTa. [lonsTre 63T4a U SMOXH.

Pabora ¢ n300paxeHussMU ¢ TOMOIIBI0 HEUPOHHBIX ceTeil. CBepTOUHbIE HEWPOHHBIE Ce-
ti. Onepanuu cBepToK, max-pooling. [TomynsipHbIe apXUTEKTYphl CBEPTOYHBIX HEUPOHHBIX Ce-
teit: AlexNet, VGG, Inception (GoogleNet), ResNet. Tpancdeproe oOyuenue.

O0paboTka TekcToB. PaboTa ¢ €CTECTBEHHBIM SI3BIKOM C TIOMOIIBI0 HEWPOHHBIX CETEH.
BexropHbie npezcrasieHus i Tekcra: word2vec, skip- gram, CBOW, fasttext. PexyppeHTHbIe
netiponnsie cetd, LSTM, GRU. Tpauchopmepsi, BERT, GPT.

2. OOyd4eHue C MOJKPEIICHHEM.

[ToHsiTHS areHTa, Cpeibl, COCTOSHHUS, NEHCTBUN M Harpaabl. OyHKIUS IEHHOCTH CO-
crosiaus (Value function) u pynkuus kauectBa nerictBus (Q-funtion). OntumMuzanus cTpa-
TErWH C MOMOIIBIO MaKCUMU3AIMK (DYHKIMI IEHHOCTH U KadecTBa. Q-o0y4eHue.

I'nybokoe ob0y4enue ¢ noakperieauem. Deep Q-Networks, Actor-critic. [lyis ypoBHst 3kc-
neptHeIii: REINFORCE, A2C, PPO, DDPG.

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU
[Tpu n3ydyeHUM OUCUMILIMHBI (MOJIYJsl) UCIOJIb3YIOTCS MHHOBALIMOHHBIE 00pa3oBaTelbHbIC
TCXHOJIOTMKX Ha OCHOBC HHTCrpalvl KOMIICTCHTHOCTHOI'O M JIMYHOCTHO-OPHCHTUPOBAHHOI'O
moAXO40B € 3JICMCHTAMH TPaJUIHUOHHOI'O JICKHMOHHO-CEMHUHAPCKOIO U KBaBI/IHpOCpeCCI/IOHaJII)-
HOTO 06yquH;1 C HCIIOJIb30BAHHECM HHTCPAKTHUBHBLIX (bOpM IMpOBCACHUA SaHHTHﬁ, HnucciacaoBa-
TEJIbCKON MPOEKTHOW JAESITEIHHOCTH U MYJIbTUMEIMHHBIX Y4€OHBIX MaTEpPHAIOB

Buj yuebHo# paboThI O6paszoBaTenbHbIE TEXHOJIOTHU

DNeKTpOHHBIC MaTepHalbl (B T.4. CETEBbIC UCTOUYHUKH), UCIIOIB30BAHUE MYJIb-
Jlekn TUMEIUUHBIX CPENICTB, Pa3JaTOYHBIN MaTepual.
[IpakTnueckue TectupoBaHue, BHINIOJIHEHNE TPYNIOBBIX ayJUTOPHBIX 3aAaHUN, HHAUBHUYalb-
3aHATHS HbIE TOKJIAJBL.
CamocrosiTenpHble pa- | Beimonnenue pedeparuBHON paOOThI; HOATOTOBKA U 3alUTa COOOIIEHUS C HC-
00THI [10JIb30BAHUEM CIIaHTOBBIX MTPE3CHTALNH.

6.0neHoYHbIE CPeaCcTBA TUCIUIIJIMHBI (MOILYJIs)

OCHOBHBIMU BUJIaMH JHCHHUIUIMHAPHBIX OICHOYHBIX CPEICTB HPH (YHKINOHHUPOBAHUHM MOJYJTh-
HO-PEHTHHTOBOM CHCTEMbI OOyUYEeHUs SBISIOTCS: HAa CTagUU PyOeKHOTO peTHHTra, GpopMupye-
MOTO MO pe3ylbTaTaM MOIYJIBHOTO KOMIIBIOTEPHOTO TECTHPOBAHHS — TECTOBBIE 3aJaHMSA; HA
CTaJIuH TOOIIPUTETBHOTO PeHTHHTa, HOPMUPYEMOro 1O pe3ybTaTaM HANMCAaHUS U 3aIUTHI pe-
(epaToB 1O aKTyaTbHOW MPOOIEMAaTHKE, HAa CTAIUH POMEXYTOYHOTO PEHTHHTIA, ONpeensieMo-
o 10 pe3ylbTaTaM CJlauu 3a4eTa — TEOPETHUECKHE BOMPOCH], KOHTPOIUPYIOLINE TEOPETHUECKOE
coiepkaHne y4eOHOTO MaTepHana, ¥ KOMIIETEHTHOCTHO-OPHEHTHPOBAHHbIE 3aJaHUs, KOHTPO-
JMpPYIOLIME MPAKTHYECKUE HABBIKM M3 PA3IMYHBIX BUIOB MPO(ECCHOHANBHON AESATENbHOCTH
oOyuatomerocss no OIIOII nanHoro HampaBieHus, GopMHUpyeMble IPU U3YYEHUH JUCLUIIIMHBI
(Momyinsi) «CuCTEeMbI HCKYCCTBEHHOTO MHTEIIIEKTa

6.1. ITacnopt ¢oHaa OLIEHOUYHBIX CPEACTB MO AUCHHUIIUHE

Ne | Konrtpomupyemslie pasae- | Kox koHTponupye- O1eHOYHOE CPEJICTBO
/1 | JIbl (TEMbI) TUCIUTUIMHBI MOH HanmenoBanue KonunuectBo
(Monyns) KOMIIETEHITUHN
Cucremsl rirybokoro o0y- | YK-1, YK-2, [1K-2 | TecToBble 3aganus 50
YEHUS Tewmsl pedepaToB 4
Bormpocs! aiist 3auera 12




2. | OOy4eHwHe ¢ TOKpeIIe- VK-1, YK-2, I[IK-2 | TecToBbl€e 3agaHus 50
HUEM Temsl peeparos 4
Bormpocs! 1i1s 3auera 13

1.
2.

6.2. Ilepeuenn BompocoB as 3auera (YK-1, YK-2, [1K-2)

Heiiponnsie cetu.
OyHKIMN OMIMOKKM HEMPOHHBIX ceTel U 00ydyeHHUe C MOMOIIBI0 0OPaTHOrO pacnpocTpa-

HCHUIA I'paarCHTA.

3. [TonsiTre 63T4a U SMOXU.

4. Pabora ¢ n300paskeHUsIMU C TIOMOIIBIO HEHPOHHBIX CETEH.

5. CBepTo4HbIC HEHPOHHBIE CETH.

6. Omnepanun cBepTOK, max-pooling.

7. [TonynsapHbIC apXUTEKTYPhI CBEPTOYHBIX HEHPOHHBIX ceTeid: AlexNet.

8. [TonynsipHbIE apXUTEKTYpPbI CBEPTOUHBIX HEHPOHHBIX ceTeil: VGG.

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

10.  IlomynsipHBIE apXUTEKTYpPbl CBEPTOUYHBIX HEUPOHHBIX ceTeil: ResNet.

11.  Tpancdepnoe oOyueHue.

12. OO6paboTka TEKCTOB.

13.  PaboTa ¢ eCTECTBEHHBIM SI3bIKOM C ITOMOIIBI0 HEHPOHHBIX CETEH.

14. Bekropusle npeacrasienus aus rekcra: word2vec, skip- gram, CBOW, fasttext.

15.  PexyppentHsble Heliponnble cetu, LSTM, GRU.

16.  Tpancdopmepsr, BERT, GPT.

17. ITonsTHs areHTa, cpepl, COCTOSHUS.

18. [TonsTHS NEHCTBUIA U HArpaJIbl.

19.  @ynxmus nennoctu coctosHus (Value function) m ¢yHkuums kadectBa neiictBus (Q-

funtion).

20.  OnTuMm3anusi CTPATETWH C MOMOINBI0O MAKCHUMHU3AaUWU (YHKIUNA [IEHHOCTH M KadecTBa.

Q-o0yuenue.

21.  T'mybGokoe oOydeHHE C IMOJKPETUICHHUEM.

22.  Deep Q-Networks, Actor-critic.

23.  Jus yposus skcrieptHblii: REINFORCE, A2C.

24.  Jlns ypoBus skcnepTHblil: PPO, DDPG.

25. IIpuMeHeHne reHeTHYECKUX AITOPUTMOB ITPU KOHCTPYUPOBAHUN HEHPOHHOM CETH.

6.3. lllkaj1a OLIEHOYHBIX CPEICTB

YpoBHM  OCBOE- Kpurepuun onennBanus OreHOYHBIE CpPEICTBA
HUS ~ KOMIIETEH- (kxom-Bo GaytoB)
807041

[TpoaBUHYTHII OTIMYHO 3HAeT OCHOBHBIE HANpaBJIEHUS aHa- | TECTOBBIE 3aJaHUS
(75-100 G6ammoB) | M3a JaHHBIX; APXUTEKTYpbl TIyOOKHX HeWpoHHbIX | (30-40 OanioB)

«3aUTEHO» ceTed, MPUMEHSIEMbIX B PELICHUM TMPAKTHUECKUX 3a- | UHAUBHUIyalbHOE 3a-

Jla4; IPUHIUIBI IPUMEHEHNS] HEHPOHHBIX CETEeH B 3a-
nayax ¢ npuMeHenueMm MH; oTiimyHO HacTpauBaer He-
00X0IMMO€ OKpY)KEHHE AJii pabdOoThl ¢ HEWPOHHBIMU
CETSIMHU; OCYLIECTBIISIET KPUTHUYECKUM aHalau3 IIpo-
OJIEMHBIX CUTYyallud Ha OCHOBE CHCTEMHOTO IMOJXO/]a,
BbIpabaThIBaTh CTPATETUIO NEHCTBUM; BIajJeeT HaBbI-
KOM MPOBEIEHUS IMOJHOIO IMKJIA BBIYUCIUTEIBHOTO
JKCIIEPUMEHTA, OTPAKEHUSA XOJA BBIIIOJHEHUS IIPOEK-
Ta W NOJIYYEHHsI PE3YJIbTATOB B OTYETAX M JOKYMEHTa-

JaHue

(8-10 6amoB);
BOIIPOCHI IS 3a4eTa
(37-50 6aynoB)
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MM HA TOCTAaTOYHO BBICOKOM YPOBHE; BIIAJECET HaBbI-
KOM MCITOJIb30BaHUs CYILIECTBYIOIIMX IPOTrPaMMHBIX
OuOIMOTEK M MOJIeNel, co3/laHusl MPOrPaMMHBIX pea-
aU3anuil TITyOOKUX HEHPOHHBIX CETel Ha JIOCTATOYHO
BBICOKOM YpPOBHE.

bazosriit
(50-74 6anna)
«3a4TEHO»

XOpoIIo 3HaeT OCHOBHBIE HAIPABIICHUs aHAJIA3A JaH-
HBIX; apXUTEKTYpbl TINyOOKMX HEHPOHHBIX ceTel,
IIPUMEHSAEMBIX B pELICHUM MPAKTUYECKUX 3a/]ad;
IIPUHLMIIBI IPUMEHEHUSI HEHPOHHBIX CETEH B 3aJadax
¢ npuMeHenneM MU, xopomo HacTpauBaeT HE0OXO-
IMMO€ OKpY’KE€HHE JJs1 paboThl ¢ HEMPOHHBIMU CETS-
MU; OCYIIECTBIIACT KPUTHUCCKUI aHAU3 MPOOIEMHBIX
CUTyalluld Ha OCHOBE CHUCTEMHOIroO I0/AX0Ja, BbIpada-
TBIBAaTb CTPATETHUIO ACHCTBUM; BJIaJIEET HABBIKOM IIPO-
BEJICHUS IIOJIHOTO LIMKJIA BBIYMCIUTEIBHOIO 3KCIIEPHU-
MEHTa, OTPAXXEHUS XOJa BBIIOJHEHUs IIPOEKTa MU I10-
Jy4€HUs Pe3yJbTaTOB B OTUETaX U JOKYMEHTAllUU Ha
XOpOLIEM YpPOBHE; BIIAJIC€T HABBIKOM HCIIOJIb30BaHUS
CYIIECTBYIOIIMX MPOrpaMMHBIX OMOIMOTEK M MoOje-
JeH, co3laHus NMPOrpaMMHBIX peaau3aluil r1yOOKHX
HEHPOHHBIX CETEW HAa XOPOUIEM YPOBHE.

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

(5-7 6annos);
BOIIPOCHI JIIS 3aYeTa
(25-37 6aynoB)

[ToporoBssiii
(35-49 6amnoB)
«3a4TEHO)

Cnabo 3HaeT OCHOBHBIE HaIlpaBJICHUs aHalIM3a JlaH-
HBIX; apPXUTEKTyphl TIyOOKMX HEHPOHHBIX CETeH,
MPUMEHAEMBIX B pEIICHUU MPAKTUYECKHX 3a/1ady;
MIPUHIIMITBI TPUMEHEHUsT HEUPOHHBIX CEeTeH B 3aJlayax
¢ npumenenuem MU; cmabo HacTpamBaeT HEOOXOIH-
MO€ OKpyXeHHe JJisi paboThl ¢ HEMPOHHBIMU CETSIMU;
OCYIIECTBJISICT KPUTUUYECKUM aHANU3 MPOOJIEMHBIX CH-
Tyalluid Ha OCHOBE CHCTEMHOTO MOJXOfa, BbIpabaThl-
BaTh CTPATETHIO JACHCTBHUH; BIAJCET HABBIKOM IPOBE-
JIEHUsI TIOJHOTO IUKJIA BBIYMCIHMTEIBHOTO 3KCHEpH-
MEHTa, OTPAXXEHHUsSI XOJla BBIMOJHEHUS MPOEKTa U TO-
JIy4E€HHs PEe3yJIbTATOB B OTYETAX U JIOKYMEHTAllUU Ha
c1aboM YpOBHE; BJIaJle€T HABBIKOM HCIIOJIH30BAHUS
CYHIECTBYIOIIUX MPOTPAMMHBIX OHMOIMOTEK M MoJie-
JeH, co3laHus MPOTrpaMMHBIX peaau3anuil ri1yOoKHux
HEHPOHHBIX CeTel Ha ClIaboM YpOBHE.

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

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

Huzkuii
(TomoporoBBIi)
(xoMIeTeHIus He
copmMHpOBaHa)
(menee 35 6ain-
JIOB)
«HE3aYTECHOY

He 3naeTr Teopermyeckre OCHOBBI OOyUYEHHUs aHaIU3a
JaHHBIX M MAIIUHHOTO OOyueHus; crenuduKky BHEI-
pEHUs CUCTEM MAIIMHHOTO OOYYEHHS B «OTPACIN», HE
yMEET aHaJu3upOBaTh 3aJady, HE OCYIIECTBISAET Je-
KOMITO3UIIMIO 3aJa4M; HE YMEET MPUMEHATh JI0CTaTOY-
HOE€ KOJIMYECTBO IBPUCTHK; HE MHTEPECYETCS] HOBBIMU
TpeHJaMH B CBOEH MpodecCHoHaIbHON OTpaciu; He
BEPHO OLICHMBAET CIIOKHYIO CUTYallMI0, HE BEPHO Olle-
HHMBAET PUCKU U MTOCJIEACTBUS CBOUX JEHCTBUM.

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

(0-3 6amna);
BOIIPOCHI IS 3a4€eTa
(0-18 6amoB)

Bce KOMIIIEKTHI OIIEHOYHBIX CPECTB (KOHTPOIBbHO-H3MEPUTEIBHBIX MaTepUaIoB), HE00-
XOJIUMBIX JIJISI OIEHKH 3HAHWM, YMEHUW, HaBBIKOB M (WJIM) OMBITA NEATEIbHOCTH, XapaKTepHU3y-
folue dTanbl POpMUPOBAHUS KOMIIETEHIIMA B MPOIECCE OCBOCHUS MUCIUIUIMHBI (MOIYs) TO-
JIPOOHO TMpEeICTaBIIEHBI B TOKYMEHTE «DOH]T OIEHOYHBIX CPEJCTB JTUCIUTLTUHBI (MOTYJIS)».

7. YueOHO-MeTOAMUYECKOE U MH()OPMAIMOHHOE 00ecTiedeHUe U CIUTIIMHBI
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(MoayJist)

7.1 YueOHasi auTepaTtypa:
1. Cuctembl HCKYCCTBEHHOT'O MHTEJUICKTa: yueO. mocobue st By3oB/Cunopkuna M.I'.M.: KHo-
pyc, 2014. - 245 c.: un. - bubnuorp.: c. 244-245. - ISBN 978-5-406-03503-0
2. Tonmaués, C. I'. OcHOBBI HCKYCCTBEHHOT'0 MHTEIUIEKTa : yueOHoe ocodue / C. I'. Tonmmaués.
— Camnkr-IlerepOypr : BI'TY "Boeamex" um. J[.®. Ycrunona, 2017. — 132 c. — ISBN 978-5-
906920-53-9. — Tekcr : anexkTpoHHbIN // JlaHb : 3neKTpoHHO-OMOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/121872
3. bopogckas, E. B. OCHOBBI HCKYCCTBEHHOTO MHTEIIEKTa : yueOHoe mocodue / E. B. bopos-
ckas, H. A. JlaBermoBa. — 4-¢ uzn. — Mocksa : JlabopaTopus 3uanuii, 2020. — 130 ¢. — ISBN
978-5-00101-908-4. — Tekcrt : anekTpoHHbIN // JIaHb : AIEKTPOHHO-OMOIMOTEYHAS CUCTeMa. —
URL.: https://e.lanbook.com/book/151502
4. Poibuna I' B. OcHOBBI MOCTPOEHUS MHTEJUIEKTYalIbHBIX CHCTEM: yuyebd. mocobue ajisi BY-
30B/Pri0buna I'.B. - M.: ®unance u cratuctuka: Madpa-M, 2010. - 430 c.
5. Berorun BB. DiieMeHTB MaTeMaTH4eCcKOl TEOPUH MAIIMHHOTO 00y4YeHHS: yuel. mocooue s
By30B Briorun B.B.; Mock. ¢pusuko-texH. un-t (roc. yu-t), PAH, Un-T npobnem nepenaun uH-
dopmaruu um. AA. XapkeBuya. - M.: MOI'U - UTIIIA 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: ®uzmariut, 2008. - 292
c.
6. dcuuukuii JL.LH. BBeneHue B HUCKYCCTBEHHBIH MHTEUIEKT: y4yeb. mocoOue s BY-
30B/Acaunkuit JI.H. - 2-e uzn., ucnp. - M.: Akagemus, 2008. - 174 c.
7. Ocumos I'.C. MeTozbl HCKYCCTBEHHOTO MHTeIUIeKTa: MOHOTpadus|/OCunoBr C. - M.: Qus-
matiut, 2011. - 295 c. .
8. JIro b. Teopus u mpakTuka HeonpeaeneHHoro nporpammupoBanus/JIro b.; nep. ¢ anri. Tro-
meneB FO.B., Karanos 10.T.; pex. nep. Tromenues 10.B. - M.: BUHOM. Jlaboparopust 3HaHui,
2009. - 416 c.
9. Pyuxkun B.H., ®ynua B.A. YHuBepcanbHbIi HCKYCCTBEHHBI WHTEIIEKT M SKCIIEPTHHIC CH-
cremsl / Pyukun B.H., ®ynun B.A. - CII6.: BXB-IlerepOypr, 2009. - 238 c.
10. Kypeiiuuk BB., Kypeitunk B.M., Pogzun CU. Teopusi 3BOJIIOLMOHHBIX BBIYMCICHUI:
[MoHorpadust] / Kypeituuk BB., Kypeituuk B,M., Ponzun CH, - M.: ®uszmarnut, 2012. — 260 c,

7.2 MeTtoanyeckue yKa3aHHsl 0 OCBOEHUIO THCHUTLTHHBI (MOTYJIs1)

Meronuyeckue ykazaHus JUIsl IPOBEACHUS MIPAKTUUECKUX 3aHATUN 1o qucuumiauHe «Cu-
CTEMBI UCKYCCTBEHHOTO MHTEJUIEKTa» JUId HanpasiaeHus noarorosku 38.04.07 ToBapoBenecHue —
Muuypusck, 2025.

7.3 UndopmanmnoHHbie 1 HUPPOBbIE TEXHOJIOTHH (IPOrpaMMHoOe obecneye-
HHeE, COBPpeMeHHbIe MPodeCCHOHAIbHBIE 0a3bl JAHHBIX U HHPOPMAIIMOHHbIE
CIIPABOYHBIE CUCTEMBI)

VYyeOHast nucUUIUIMHA (MOAY/b) MpPeaycMaTpUBaeT OCBOCHHE MH(GOPMALMOHHBIX U LH]-
POBBIX TeXHOJIOTUH. Peanu3anus muppoBbIX TEXHOJIOTHHA B 00pa30BaTeIbHOM IIPOCTPAHCTBE SIB-
JsieTcsl OAHOW U3 BaKHEMIIUX Lened oOpa3oBaHUSs, NAIOLIEH BO3MOXHOCTh Pa3BUBATh KOHKY-
PEHTOCIIOCOOHBIE KauecTBa 00yJaromuXxcs Kak OyIyluX BbICOKOKBAIN(UIIMPOBAHHBIX CIIeLUa-
JIMCTOB.

[MudpoBsle TEXHOJIOTMH HPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(PPEKTUBHOTO pelIeHHs
3aJa4 Npo(hecCHOHAIBHOr0, COLMAIBHOIO, JMYHOCTHOIO XapaKTepa C UCIOJIb30BAHUEM PA3JINY-
HBIX BUJIOB KOMMYHHUKAIIMOHHBIX TeXHOJOTWH. OcBoeHHe HHU(POBBIX TEXHOJIOTUH B paMKax
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JaHHOW JTUCIUIUIMHBI (MOZYJS) OPUEHTHPOBAHO HA CIIOCOOHOCTH O€30MacHO M HaAJICKAIIUM
o0pa3oM moay4yaTb AOCTYII, YIPABIATh, HHTETPUPOBATh, 0OMEHHUBATHCS, OLIEHUBATh U CO3/1aBaTh
MH(OPMAIIHIO C TOMOIIBIO ITU(POBBIX YCTPOHUCTB U CETEBBIX TexHOJOTHI. DopmMupoBanue 1ud-
POBOM KOMIIETEHTHOCTH IMpeAroyiaraetT padoTy ¢ JaHHBIMHU, BIaJ€HUE WHCTPYMEHTaMH st
KOMMYHUKAIWH.

7.3.1 D1eKTPOHHO-0U0IHOTEeYHbIE CUCTEMbI U 0a3bI JAHHBIX

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

2. baza naHHBIX 37eKTpoHHBIX MH(MOopMaImoHHbIX pecypcoB @I'BHY ITHCXE (morosop
1o 00eCIeYeHHI0 JOCTyMa K 3JEKTPOHHBIM nH(popMannoHHbIM pecypcam @I'BHY ITHCXEB ue-
pe3 repmunan ynaieHHoro gocryna (TY ®T'BHY [THCXE) ot 09.04.2024 Ne 05-YT/2024)

3. DnektponHas 6ubnnoreunas cucrema «HanmonanbHbI UppoBON pecypc «PyKoHT»:
Komnekun «ba3ossiii MaccuB» u «Komoc-c. Cenbekoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUe YCIIYT 0 MPEJ0CTaBICHHIO A0CcTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «dnektporHoe H3naTenbcTBo FOPAMTY (https://urait.ru/) (moroBop Ha oKasaHHe
YCIIYT 110 TIPEIOCTABIICHUIO OCTyMa K oOpa3oBaTesibHOM tuiarhopme OO0 «IIeKTpOHHOE U3/a-
TenberBo IOPAUT» ot 07.05.2024 Ne 6555)

5. DnekTpoHHO-OMbOIMoTeuHas cucrema «BepHanckuiiy» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE HCITOJIb30BaHME TTpou3BeneHui ot 26.03.2020 Ne 14/20/25)

6. baza mannbix HOB «HamumonaneHas snexTpoHHas OuOmuorekay» (https://rusneb.ru/)
(moroBop o moaxmroueHuu Kk HOb u npegocrasnennn noctymna k oobextam HOb ot 02.02.2024
Ne 101/HOb/4712-m)

7. CornamieHue 0 COTPYIHUYECTBE MO0 OKA3aHUIO0 OMOIHMOTESYHO-UH(POPMAIIUOHHBIX U CO-
UOKYIBTYPHBIX YCIYT MOJIb30BATENSIM YHUBEPCUTETA U3 YKMCIIa UHBAIUIOB IO 3PEHUI0, Cllado-
BHJISIINX, WHBAIUIOB APYTUX KATErOpUH C OTpaHHYEHHBIM JOCTYIIOM K HWH(OpMAIHMH, JIUI,
HUMEIOIIUX TPYTHOCTU ¢ uTeHueM miockomnedatHoro tekcta TOI'BYK «TamboBckas obnactHas
yYHUBepcalibHas Hay4Has OuOimoreka uM. A.C. Ilymkuna» (https://www.tambovlib.ru) (corna-
1IeHue o cotpyanudectse ot 16.09.2021 Ne 6/hH)

7.3.2 UndopManoOHHbIE CIIPABOYHbIE CUCTEMbI
1. CnpaBounas npaBoBast cucrema Koncynbrantllntoc (7oroBop nmoctaBku, ajantainuu u
COIPOBOXKACHUS FK3eMIuIsApoB cucteM Koncynprantllnroc ot 28.02.2025 Ne 12413 /13900/2C).
2. DneKkTpoHHBIN nepuoandeckuit cnpaBouyHuk «Cucrema TAPAHT» (moroBop Ha yciy-

' TI0 conpoBokAeHUO oT 28.02.2025 Ne 194-01/2025).

7.3.3 CoBpemeHHblIe MpodeccHOHATbHBIE 0a3bI JAHHBIX

1. ba3a maHHBIX HOPMAaTHBHO-TIPABOBBIX aKTOB MH(OPMAIMOHHO-00pa30BaTeIbHON MPO-
rpammbl «PocmeTtony (morosop ot 05.09.2024 Ne 512/2024)

2. ba3za nannbix HayuHoit anextponHoit 6ubnmorexku eLIBRARY.RU — poccuiickuii un-
(bopMaIOHHO-aHATUTUICCKUI MOPTa B 00JIaCTH HAyKH, TEXHOJOTHU, MEIUIIMHBI U 00pa30oBa-
uus - https://elibrary.ru/

3. Tlopran oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OtkpeiTeie gaHHble DenepanbHONW  CIYyKOBI TOCYIAPCTBEHHOW CTATHCTUKU -
https://rosstat.gov.ru/opendata

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

6. IIpodeccronanphas 6a3za maHHbX. ®I'BY DenepanbHBII HHCTHTYT TMPOMBIIIIICHHON
cobctBennoctu http://wwwl.fips.ru/wps/portal/IPS_Ru.

7. IlpodeccuonanbHas 6a3a JaHHBIX. DJNEKTPOHHBIA (OHJ NMPAaBOBOM U HOPMATHBHO-
TEXHUYECKO# mokymeHTanuu http://docs.cntd.ru/.
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7.3.4 JInnieH3M0OHHOE M CBOOOIHO pacnpocTpaHsaeMoe NPorpaMMHoe odecrie-
YyeHHe, B TOM YHCJIe 0Te4eCTBEHHOT0 MPOM3BOICTBA

Ne HaumenoBanue PazpaboTunx HoctynHocTh Ccbuika Ha Enunbiit PexBusutel nox-
IO (mpaBoo6ina- | (MIUIICH3MOHHOE, | pPEeecTp POCCHICKUX TBEPKJAOILETO J10-
JTaTeIb) cBOOOIHO pac- | mporpamm mis O9BM | kymenra (mipu Hamu-
npoctpansemoe) | u BJ] (mpu Hammanm) 1517179
1 | Microsoft Windows, Microsoft JIuieH3noHHOE - JluneHsus
Office Professional Corporation o1 04.06.2015 Ne
65291651 cpok neit-
CTBHS: OECCPOYHO
2 | AnrtuBupycuoe mpo- | AO «Jlaboparto- | Jlunensuonnoe | https://reestr.digital.g | CyOnuueH3noHHbIH
rpammHoe obecrieye- | pus Kacmepcko- ov.ru/reestr/366574/? norosop ¢ OO0
are Kaspersky TO» sphrase_id=415165 «Codrerc» oT
Endpoint Security mis (Poccust) 09.12.2024 Ne 6/H,
OmsHeca CPOK JEHCTBHSA: C
09.12.2024 no
09.12.2025
3 | MoiiO¢uc Cranmapr- | OOO «Hosbie Jluniensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
HBII - o0JiauHbIe TeX- ov.ru/reestr/301631/? «PyOuxon»
OducHsbrit naker Hosorum» (Poc- sphrase_id=2698444 ot 24.04.2019 Ne
Jutst paboTHI C JOKY- cust) 03641000008190000
MEHTaMH H MOYTOH 12
(myoffice.ru) CpOK JeiicTBus: Oec-
CpOYHO
4 OducHbrit maker AO «P7» JIuuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
«P7-Ocducy ov.ru/reestr/306668/? «Codrexcy
(meckTormHas Bepcusi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK neicTBus: Oec-
CPOYHO
5 OnepaioHHas CH- 00O "Bazaner | Jlunensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
crema «Anbt O6pa3o- | cBoOOIHOE MPO- ov.ru/reestr/303262/? «Codrekcy
BaHHE» rpaMMHoOe obec- sphrase_id=4435015 ot 24.10.2023 Ne
nedeHue" 03641000008230000
07
CpOK neicTBus: Oec-
CPOYHO
6 | IIporpammuas cucre- | AO «Antumia- | Jlunensuonnoe | https://reestr.digital.g | Jlunensuonssli mo0-
Ma Jyist oOHapyxenust | ruat» (Poccus) ov.ru/reestr/303350/? roBop ¢ AO «AH-
TEKCTOBBIX 3aUMCTBO- sphrase_id=2698186 THILIATHAT OT
BaHUI B yUeOHBIX U 23.05.2024 Ne 8151,
HAYYHBIX PaboTax CPOK JICUCTBUS: C
«Antumnaruat BY3» 23.05.2024 no
(https://docs.antiplagia 22.05.2025
us.ru)
7 Acrobat Reader Adobe Systems | CsoGoaHo pac- - -
- IPOCMOTP JTOKYMEH- MPOCTpaHsieMoe
toB PDF, DjVU
8 Foxit Reader Foxit CBobonHO pac- - -

- IPOCMOTp AOKYMEH-
toB PDF, DjVU

Corporation

IPOCTPAHACMOC

12



https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
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7.3.5 Pecypcbl HH()OPMALIMOHHO-TEJIEKOMMYHHKANIMOHHOI ceTn « UHTEepHeT»
1. CDTOwiki: 6a3a 3Hanuii o nudposoit Tpanchopmanuu https://cdto.wiki/
2. www.garant.ru - cipaBouno-npasoBasi cucrema «’APAHT».
3. www.consultant.ru - cipaBo4no-mipaBoBas cuctema «Koncyabrant [Timocy.
4. WWW.rg.ru — caiit Poccuiickoii ra3eTsl.
5. baza nanubIx HHPOPMALIMOHHOM cucTeMbl «EuHOE OKHO TocTyna K 00pa3oBaTeIbHbIM pe-
cypcam» http://window.edu.ru
6. DIIeKTpOHHO-OMOIMOTEeUHAas cucTeMa u3aaTenbeTBa «Jlanby http://e.lanbook.com.
7 HatmmonaneHb1i 111 poBoii pecype «PyKoOHT» - MeXOTpaciieBas 3JeKTpOHHAs OMOIMoTeKa Ha
6a3e Texnonornu Konrekcrym http://www. rucont.
8. DnexkTpoHHast OMOIHOTeYHas cucTeMa Poccuiickoro rocyJapCTBEHHOTO arpapHOTo 3a04HOTO
yHUBepcuTeTa http://ebs.rgazu.ru.

7.3.6 LIn¢ppoBble HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeIbHOM IMpolecce
1. LMS-mnardopma Moodle
2. BuptyanbHas 1ocka Mupo: miro.com
3. Bupryansnas nocka SBoard https://sboard.online
4. BuptyanbHas nocka Padlet: https://ru.padlet.com
5. O6nmaunbie cepBuchl: Auaexc./luck, O6mako Mail.ru
6. Cepsucsl onpocos: SAugexc ®opmei, MyQuiz
7. Cepsucsl BueocBs3u: Suaekc tenemoct, Webinar.ru
8.CepBuc coBmecTHOW paboThl Haa mnOpoekTamu g HeOompmmx rpynm  Trello
http://www.trello.com

7.3.7 Ilml)pom,le TCEXHOJOTHH, MPUMEHACMBIC TIPH U3YUYCHUU TUCHUITJIMHBI

Ne | Iudpossie TexHomorun | Bumsl yueOHOMH paboOTHL, BeIONHSAS- | DopmMupyembie NAK
MBbI€ C IPUMEHEHHEeM ITUPPOBOHA KOMIIETEHLIN T
TEXHOJIOTHH
1. | O6mauHbIE TEXHOJIOTUHA Jlexun [1K-2 NJIK-3
[IpakTrueckne padoThI
2. | bonpmme na”HHbIe Jlexkun [1K-2 NJIK-3
[IpakTrueckne padoThI
3. | Texnonoruu pacmpeue- Jlexkun [1K-2 NJIK-3
JIEHHOTO peecTpa [IpaxTrueckue paboTsl
4. | Texunomoruu 6eCIIpoBO- Jlexumu I1K-2 NJK-3
HOM CBsI3U [IpaxTrueckue paboTsl
5. | HoBbie mpon3BoCTBEH- Jlexumu I1K-2 NJK-3
HBIE TEXHOJIOTHN [IpakTrueckue padoThI

8. MarepuajibHO-TEXHHYECKOE o0ecnevYeHne M CIUILTHHBI (MOaYJis1) (MOyJIs1)

HaumenoBanue cre- OCHAIIEHHOCTh CHEAAIBHBIX TOMEMIEHNNA 1 TOMEILIEHUN I CAMOCTOSITEILHON
IIMAIBHBIX ITOMEIIIe- paboThI
HUM 1 TOMEIEHUHN
JUISL CAMOCTOSITEITh-
HOM paboThI

393760, Poccus, YueOHas ayAuTOpHUs AJIs POBEACHUS YUeOHBIX 3aHATHH JEKIIMOHHOTO ThMa: NH-
TamboBcKast 00651acTh, | TepakTUBHASA Jocka — 1 mT.; CrucreMHbIi KoMIUTEKT — 1 mT.; IIpoektop Viewsonic
r. MuuypuHck, ya. | — 1 mt. Habopsr 7eMOHCTpaimOHHOTO 000pyAOBaHUS M y9€OHO-HATIISTHBIX TTOCO-

WntepnanumonanpHas, | Ouil.
;oM Ne 101, 2/32

393760, Poccus, YyeOHas ayquTOpHs U IPOBEACHNS yUeOHBIX 3aHATHI CEMUHAPCKOT0 THIA, Kyp-
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TamOoBCcKast 00J1aCTh,
r. MUYypUHCK, YL
WuTepHanmonanpHas,
nom Ne 101, 1/114

COBOTO IMPOSKTUPOBAHUSI (BBIITOIHEHUS KYPCOBBIX PabOT), TPYIIIOBBIX M WH/HBHU-
JyaJIbHBIX KOHCYJBTAIMH, TEKYIET0 KOHTPOJISI M TPOMEKYTOYHOM aTTecTalnu
(xommbroTepHbId Kiace): Cucremusiii komiuiekt (IIpoueccop Intel Original LGA
1155 Celeron) — 9 mrt.; Kabunet ocHallleH MakeTaMH, HATJIAAHBIMA YICOHBIMH T10-
coOMsAMH, TPEHAKEpaMHU M IPYTUMH TEXHUYECKHMU cpeacTBaMu. KoMmbroTepHas
TEeXHHKa MoAKIoueHa K cetu «MaTepHeT» 1 obecredena qoctymnom B DUOC yHu-
BEpCUTETA.

393760, TamboBCcKast
00J1acTh,
r. MuuypuHCK, yi1.

WNuTtepHanmonanpHas,
moM Ne 101, 1/210

[Tomemienue aj1st caMOCTOSATENbHON paboThl: mpuHTep — 3 wT., MOY Canon i-
Sensys MF 4410, noyroyk Hewlett Packard Pavilion, kommsrorep — 3 1T, KOMITb-
totrep Celeron E 3300, kommerotep Dual Core, kommerotep OLDI 310 K1, korm-
poBanbHbIN anmapaT Kyocera. KomnproTepHas TexHuka nojxkirodeHa k cetu «MH-
TEpPHET» U 00ecCTedeH JOCTYI B 3JIEKTPOHHYIO HH(POPMAIIIOHHO-00pa30BaTEIHHYIO
Cpelly YHHBEPCHUTETA.
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Pabouas mporpamma JUCHMIUIMHBEI (MOJYJIsI) COCTaBJICHA B COOTBETCTBUU C TpeOOBAaHUSAMU (e-
JepajJbHOTO TOCYAApCTBEHHOTO 00pa30BaTEIbHOTO CTAaHIApTa BBICIIErO0 OOpa3OBaHUs - 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 Kadeapoit MmareMaTuku, (GU3UKK U HHPOpMaoHHbIX TexHonoruii Kapreunna H.B.

CTapIIMi TpenoaaBaTesib Kadeapbl MaTeMaTHKH, (U3MKKM W HHQPOPMAIIMOHHBIX TEXHOJIOTHMA
ITyenuunesa H.B.

Penensent: 3aBenyrommii kadenpoil craHAapTH3alUK, METPOJIOTHMH U TEXHHYECKOTO CepBHCA,
K.T.H., To1eHT XaTyH1ieB B.B.

IIporpamma nepepaboTtaHa 1 A0HOJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusamMu ®I'OC BO.
[IporpamMma paccMoTpeHa Ha 3aceqaHuu KadeApbl MaTeMaTUKW, QU3NKH U HHPOPMAITMOHHBIX
TexHosorui, npotokoi Ne 8 ot 12 anpens 2022 r.

[IporpamMmMa paccMOTpeHa Ha 3acellaHuu y4eOHO-METOIMYECKOW KOMUCCHUU HWHKEHEPHOTO HH-
crutyra Muuypunckoro I'AY, npotokon Ne7 ot 14 anpenst 2022 .

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

IIporpamma nepepaboTtaHa 1 A0HOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu OI'OC BO.
[TporpamMma paccMoTpeHa Ha 3aceqaHuu Kadeapbl MaTeMaTHUKW, GU3NKH U HHPOPMAITMOHHBIX
TexHonorui, mpotokos Ne 9 ot 01 utons 2023 r

[IporpamMmMa paccMOTpeHa Ha 3aceJaHuU y4eOHO-METOIUYECKOW KOMUCCHUU HWHKEHEPHOTO HH-
ctutyra Muuypunckoro I'AY, npotokois NelO ot 19 urons 2023 r.

[Iporpamma ytBepxaeHa Pemenrem Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA, IPOTOKOJI
Ne 10 ot 22 urons 2023 1.

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

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

[Iporpamma yTBepxaeHa Pemenrem YueOHO-METOINUECKOTO COBETa YHUBEPCUTETA, TPOTOKOI
Ne 09 ot 23 mas 2024 r.

ITporpamma nepepaboTaHa 1 J0NOJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusmMu ®I'OC BO.
[Iporpamma paccmoTpeHa Ha 3aceianuu Kadeapbl MaTeMAaTUKH, (U3UKUA U WH(POPMAITMOHHBIX
TexHoJorui, nporokois Ne 8 or 7 ampens 2025 r

[IporpaMma paccMoTpeHa Ha 3acelaHuU y4eOHO-METOINYECKOH KOMUCCUU UHKEHEPHOTO UH-
ctutyta Muuypunckoro I'AY, npotokon Ne8 ot 14 anpensa 2025 r.

[Iporpamma ytBepxaeHa Pemenrem Y4eOHO-METOIMUECKOTO COBETa YHUBEPCUTETA, TPOTOKOI
Ne 8 ot 23 ampens 2025 1.

OpuruHan J0KyMeHTa XpaHUTCs Ha Kadeape MaTeMaTHKH, GU3UKK U HHPOPMAIIMOHHBIX TEXHO-
JIOTUH
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