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1. Ileau ocBOeHUA TUCHHUILIMHBI (MOILYJIA)

LensiMu OCBOCHUS TUCIUIUIMHBI (MOJIYJIs) SIBJISIETCS OBJIaJICHUE O0YYarOIIMMHUCS OCHOBHBI-
MU METOJIaMU TEOPUU HHTEIUICKTYaJIbHBIX CUCTEM, NMPUOOPETCHHE HABBIKOB IO HCIOIH30BAHUIO
MHTEJJIEKTYaJIbHBIX CUCTEM, U3y4Y€HHE OCHOBHBIX METOJIOB MPE/ICTABICHUS 3HAaHUI U MOJAEIUPOBa-
HUS PaCCyKICHUMN.

2. MecTo auCHMIUIMHBI (MOXYJisi) B CTPYKType 00pa3oBarebLHOM IpPO-
rpamMMbl

CornacHo y4eOHOMY IUIaHy 1O HampaieHuro noaroroBku 35.03.10 Jlanamadraas apXuTek-

Typa IucuuIuinHa (Moayib) «OCHOBBI HCKYCCTBEHHOTO MHTEIJIEKTa» OTHOCUTCS K 4acTH, GopMu-
PyeMOii y9aCTHUKaMH 00pa30BaTEIbHBIX OTHOLIEHUH, 2IeKTUBHBIM AuciuiuinHaM (b1.B.J1B.05.02)

Martepuan JUCHUIUIMHBI (MOAYJsl) TECHO B3aUMOCBSI3aH C TaKUMU JAMCHUILIMHAMH (MOJIY-
nsmMu), Kak «MaremaTtuka (reoMerpusi)», «be30nacHOCTh KU3HENeATENbHOCTHY, «H(popMannoH-
HBbIE€ U KOMITBIOTEPHBIE TEXHOJIOTUU B JNAHAMA(THON apXUTEKType». 3HAHMS, YMEHUS U HaBBIKU,
chopMUpOBaHHBIE B XOJI€ U3YUYCHHUSI JAHHOW JUCIUIUIMHBI (MOIYJIsl) HEOOXOAUMBI B JaJIbHEHIIIEM
JUIsL OCBOCHUS TaKUX TUCIHUIUINH, Kak «H(OpMalMOHHbBIE TEXHOJIOTUU B JIAHIIIAPTHONH apXUTEK-
Type», «KOMIBbIOTEpHOE MPOCKTUPOBAHUE W MOJICITUPOBAHNE OOBCKTOB JaHAMAPTHOW apXUTEKTY-
PBD», IPOXOXKACHUS MPOU3BOJACTBEHHON TEXHOJIOIMUYECKOM (MPOEKTHO-TEXHOJIOTHYECKON) MPaKTH-
K1, moarorosku k ' MA.

3. Ilnanupyembie pe3yabTaTbl 00y4eHHs M0 TUCHHUILIMHE, COOTHECEHHbIE C
IVIAHMPYEMbIMH Pe3yJIbTATAMHU OCBOCHUS 00Pa30BaTeJIbHOM MPOTPaAMMbI

OcBoeHME TUCHUIUIMHBI (MOAYJS) HANpaBieHO Ha (HOPMHUPOBAHHE CIEAYIOLIUX KOMIIETEH-
U

YK-1 CnocoGeH ocyIecTBIsATh MOUCK, KpUTHUECKUN aHaIN3 U CUHTE3 UH(OpPMAIINH, IPUMe-
HATh CUCTEMHBIN MOAXOJ JI PEIICHHS TOCTABJICHHBIX 3a/1a4;

[IK-4 Cnocoben mnpaBwibHO U 3(PGEKTUBHO BBINOJHATH MEPOIPHUATHS IO COXPAHEHHUIO
HacaXJCHUN B MHTEepecax oOecrieueHus mpaBa KaXXJIoro rpak/laHiHa Ha OJIarONpUsTHYIO OKpYKa-

IOLIYIO Cpeny.

Kox n Kox 1 HanmeHoBa- Kpurepun onieHHMBaHUS pe3yNbTaTOB O0YIECHUSA
HauMEHOBa- HHUE HHAWKaTopa
HUE YHUBEP- | JOCTHKCHHS YHU-
CaNbHOU BEPCAIbHBIX KOM- HU3KAH (I0mmopo-
KOMIICTCH- TIETeHIUI TOBBIN, KOMIIe- N . .
HOPOTOBBIN 0a30BbIi MIPOJIBUHYTHII
1A TeHuus He chop-
MHpPOBaHA)
YK-1 Crno- N-1yk.1 Ananu- He moxer
Cnabo aHanuszupy- | XOpOoUIO aHATU3H- OTauuHO
cobeH ocy- 3UpyeT 3a/1a4y, aHATM3UPOBATh
eT 3aJa4y, BRI | pyeT 3a/ady, BelAe- | aHAJH3HPYET 3aaady,
IIECTBIIATH BBIZIENAA ee 6a30- 3a/1a4y, BBIIENAS
ee 0a30BBIE COCTAB- 75151 ee 6a30oBBIC BBIZIENIAS ee 0a30BbIe
MTOWCK, KPH- BEIE COCTaBIISIO- ee 0a30BBIE CO-
< nsromue, caabo COCTaBIISAIONINE, COCTaBIISIONIHE, OT-
TUYECKUHN 1IMe, OCYIIECTBIISIET | CTaBISIONINE, HE
OCYILECTBJISIET JIe- | XOPOIIO OCYIIECTB- | JIMUHO OCYILECTBIISAET
aHaIu3 u JIEKOMIIO3U LU0 OCYUIECTBJISIET
KOMITO3UIIHUIO 3a]a- JSIeT JeKOMIO3H- JEKOMITO3ULIHUIO 3a-
CUHTE3 UH- 3a1a4u JIEKOMIIO3UIIHIO
91 LUIO 3aJ1a4u JTa9u
(dopmaruuy, 3a/1a4u
IIPUMEHSTh He moxer Haxo- He nocraTouno
P . UA-2y-1 -Haxogut A JlocTaTo4HO OBICT-
CHUCTEMHBIN JUTH U KPUTUYC- YETKO HAXOJUT U VYcnenHo HaxoauT u
Y KPUTHYCCKH aHa- PO HaxOJUT U KpHU-
noaxon ajs CKH aHAJIM3UpPO- KPUTHUYECKH aHAJIU- KPUTHYECKU aHAJIU-
Tu3upyeT uHdop- THYECKU aHAIH3H-
peuieHus BaTh HH(OpPMa- 3upyeT HHpopMa- 3upyeT uHpopMa-
MaIuio, He0OX01u- pyeT nuHpOopMaIHIo,
IOCTaBJIEH- LIMI0, HEOOX 01U - LIMI0, HEOOXO0 U~ U0, HEOOXOTUMYIO
MYIO JUTS PEUICHUS HEOOXOIUMYIO IS
HBIX 3a/1a4 . MYIO JUUIS pere- MYIO TSI pCIICHUS JUISL pEIICHHUS 110~
MOCTaBJIEHHOH 3a- . pemeHns mocTaB- .
HUS TIOCTaBJICH- ITOCTaBJICHHOM 3a- . CTaBJICHHOI! 3a1a4n.
Jlagu. . JICHHOM 3a7a4uu.
HOW 3a7a4u. JIa4u.
MOJKET pac- b MaTpH- TATOYHO OBICT- TIETITH MarT-
W3 gt - He moxer pac Cnabo paccma OCTaTOYHO OBIC YcnenrHo paccma
yK-
CMOTPETh BO3- BaeT BO3MOJXKHBIE PO paccmaTpUBaeT pUBaET BO3MOKHBIE
PaccmarpuBaer
MO>KHbIE BapyUaH- | BapUaHTHI pelICHUs] | BO3MOXKHBIE Bapu- BAapUAHTHI PEIICHUS
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BO3MOXXHBIC Bapu-
AHTBI PCUICHUA 3a-
Ja4u, OLICHUBAA NX

Thbl PCUICHUA 3a-
Ja4Yu 1 OLICHUTH
X JOCTOMHCTBA U

3a1a4u, YTOOKI
OIIEHHUTH UX JOCTO-
HMHCTBA ¥ HEJO-

AHTBI pCHICHUA 3a-
Ja4, 9Y€TKO OLICHHU-
Bad UX JOCTOHH-

3aJa4yu, OLICHUBaA UX
JOCTOMHCTBA U HEOO-
CTaTKH.

I'pamoTHO, 1OTHY-
HO, apTyMEHTHPO-
BaHHO (hOpMHpPYET
COOCTBEHHBIE CYXK-
JICHUS] 1 OLICHKH.
Otinyaer hakThl
OT MHEHUH, UHTEP-

MOTHO, JJOTUYHO,
apryMEHTHPOBaHO
chopMupoBaTh
COOCTBEHHBIE
CYX/ICHUS U
ouenku. He ot-
n4aeT GakThl OT
MHEHUH, UHTEP-

He nocratouno
IPaMOTHO, JIOTHY-
HO, apr'yMEHTHPO-
BaHO GOpMUpYET
COOCTBEHHBIE CYX-
JICHUSI U OLICHKU.
Cna0o oTimmuaet
(haKTHI OT MHEHHH,

JIOCTOUHCTBA H He- HEIOCTaTKH. CTaTKH. CTBAa M HEJIOCTATKH.
JIOCTATKH.
He moxer rpa-
N-4yk. - p HocrarouHo rpa-

MOTHO, JIOTHYHO,
apryMEeHTHPOBAHO
(dhopmupyer cob-
CTBEHHBIE CyXJIe-
HHUS U OLEHKHU. XO-
pOLIO OTIMYaeT
(baKTel OT MHEHHUH,

OdeHp TPaMOTHO,
JIOTMYHO, apTyMEH-
THUPOBaHO POPMUPY-
€T COOCTBCHHBIE
CYXJICHUS M OLICHKH.
BeicTpo oTIHMYaeT
(axThl OT MHEHHH,

Omnpenenser u ore-
HHMBAET MOCJIE-
CTBHS BO3MOIKHBIX

JEITUTh U OLICHUTH
MOCTIECTBHSA
BO3MOXHBIX pe-

U OLIEHHUBAET MO0~
CIIEJICTBHSA BO3-
MO>KHBIX PELIEHUN

€T U OLEHNBAET
NOCNENCTBHS BO3-
MO>KHBIX PELICHUN

MpeTaIyi, OIIEHOK N . MHTEPIPETALUH, MHTEPIIPETALNH,
MpeTaIyi, ome- MHTEPIPETALNH,
U T.I. B paccyxnue- OLICHOK H T.7. B OLICHOK M T.7I. B pac-
HOK H T.J. B pac- OLICHOK H T.1. B
HUSIX JPYTHX paccy X ICHUAX CYXKJICHUAX APYTUX
CYXICHHAX APY- paccyXIeHUAX
YYaCTHHUKOB Jiesi- JPYTHX Y9aCTHHUKOB YYaCTHHUKOB
T'MX yYaCTHUKOB | JPYTHX YYaCTHHKOB
TENBHOCTH JIESITEIIEHOCTH
JIeSITEIIbHOCTH JIeSITEIIbHOCTH
NA-5vk - He moxer ompe- | Cmabo onpenenser | Xopormo onpenens- | YCHEIHO Opeaesis-

€T ¥ OIIEHHUBAET I10-
CJIEZICTBHS BO3MOX-
HBIX PELICHUI 3a1a-

peuieHui 3a1auu IIEHUW 3a/ayu. 3aJ1a4u. 3aJa4n. Yl.
ITK-4 Cro- Nd-1nks — He roror ompe- | Cna6o moaroros- | Jlocrarouno xo- | OTIUYHO  MOATO-
cobeH mpa- Ompegenser oc- | JelsATh OCHOB- | JIEH K OIpeene- | pollo ONpeAessieT | TOBIEH K ompese-
BHJILHO 1 HOBHBIC TEXHOJIO- | HBIE  TEXHOJO- | HUI0O ~ OCHOBHBIC | OCHOBHBIC TEXHO- | JJCHHIO OCHOBHBIC
SQOEKTUBHO | 1y 1noy3BoA- | TMM [POM3BOA- | TEXHOJOTHM IIPO- | IOTMH IPOM3BOJ- | TEXHONOTHA  IPO-
;Igggggzz’ CTBa CTPOHTEIb- | CTBA CTPOM- | U3BOACTBA CTPOH- | CTBA CTPOMUTEIb- | U3BOJACTBA CTPOU-
UL 110 CO- HBIX W  JaHd- | TeIbHBIX W | TSABHBIX M JaHA- | HBIX W JaHA- | TSIBHBIX H  JIaHM-
XPaHEHHTO madTHBIX paboT | maHamadTHEIX | mWadTHBIX padoT | madTHBIX paboT | madTHBIX paboT
HacaXICHUN pabor
B MHTEpecax
obecrieye-
HHs IIpaBa
Kaxxaoro
IrpaKIaHUHA
Ha 6maro-
MPHUATHYIO
OKpYXaro-
L1 Cpesty

B pesynbrare n3yueHus: AUCUMILIUHBI (MOIYJIs1) O0yUYaOUIHICS TOJIKEH:

3HAaTb MECTO U POJIb O6H_II/IX BOIIPOCOB HAYKH B HAYYHBIX HCCICOAOBAHUAX; COBPECMCHHBLIC

npoOJeMbl MaTEMaTUKH, (PU3UKU U SKOHOMHUKH; TEOPETUUECKHE MOJEIH PaCCyKICHUMU, MOBEIe-
HUs, OOyueHUs] B KOTHUTUBHBIX HAayKaxX; MOCTAHOBKY MPOOJIEM MAaTeMaTUYECKOTO UM MH(pOpMAIU-
OHHOTO MOJICIMPOBAHUS CJIIOKHBIX CHUCTEM; B3aHMMOCBS3b W (YHIAMEHTAIBHOE €IMHCTBO €CTe-
CTBEHHBIX HAYK;

YMETH 3(1)(1)6KTI/IBHO HCIIOJIB30BAaTh HAa MPAKTUKE TCOPETUUCCKHUEC KOMIIOHCHTBI HAYKU: TMOHA-

TUA, CYKACHUA, YMO3AKIIIOYCHHUA, 3aKOHBI; MPCACTABIIATE MMAHOPAMY YHUBCPCAJIIBHBIX MCTOAO0B U

3aKOHOB

COBPEMEHHOTO

€CTCCTBO3HAHUA,

pabortarthb

Ha

COBPEMEHHOM

JJEKTPOHHO-

BBIYUCIUTENILHONU TEXHUKE; a0CTparupoBaThCsl OT HECYIIECTBEHHBIX (DAKTOPOB MPHU MOJEIHUPOBa-
HUU peabHbIX MPHUPOJHBIX U OOIECTBEHHBIX SBJIECHUH; MJIAHUPOBATH MPOLIECC MOJCIUPOBAHUS U
BBIYUCIIUTENILHOTO SKCIEPUMEHTA; OCYILECTBIIATh MOUCK, KPUTUYECKUI aHAIM3 U CHHTE3 HH(OP-
MalllH, TPUMEHATh CUCTEMHBIN ITOAXO/ IS PEIICHUSI IOCTABICHHBIX 33/a4;

BJIaACTh MCTOAAMHU IIOCTAHOBKH 3aJ1a4 U 06pa6OTKI/I PE3YyJIbTATOB KOMIIBIOTCPHOT'O MOJCIN-

pOBaHUs; HABBIKAMH CaMOCTOSITEIIBHOW PaOOThI B JIa0OpAaTOPUH HA COBPEMEHHOW BBIYHCIIUTEIb-
HOU TEXHUKE.




3.1 Marpuiua cooTHeceHHsI TeM/pPa3/1eJi0B Y4eOHOH TUCUMIITIMHBI (MOIYJISA) U
(opMupyemMbIX B HUX YHHBEPCAJbHBIX U NP0} ecCHOHAIBHBIX KOMIIETEHUM

Tewmsbl, pazensl TUCHUIUIMHBI (MOIYIIS) Komnerenuuu OO0uiee
KOJIMYECTBO
YK-1 I1IK-4 KOMIIETCHIIUI
1. BBeneHue B MCKYCCTBEHHBIN MHTEIJIEKT n n 2
2. DKcIepTHBIE CUCTEMBI U MPEICTABICHHE + + 2
3HAaHUU
3. AJTOpPUTMBI ITONCKA PEIICHMIA + + 2

4. CTpyKTYypa " coepkaHue TUCHUUILIUHBI (MOYJIs1)
OO61mas TpyA0eMKOCTh AUCHUILINHBI (MOYJIs) cocTaBisieT 3 3aueTHble equHuIlbl (108 ak. yacoB)

4.1. OO0beM IMCHUIJIMHBI (MOXYJIS]) H BUAbI y4eOHOH padoThI

KomnunuaectBo ak. yacos
S 110 OYHOM hopMe | 10 3a0YHOU op-
00y4eHus Me o0yueHus
1 cemectp 2 Kypc
OO61mas TpyA0eMKOCTh AUCIUILIUHBI (MOTYJIs) 108 108
KonTakTHas paboTta 00ydJaromuxcs ¢ mpernojiana- 28 6
TEJeM, B T.U.
ayIUTOPHBIC 3aHATUS, U3 HUX 28 6
JIEKIUHU 14 2
n1abopaTopHbIe paboThI 14 4
CamocrosiTenbHas paboTa 00yJaronuxcs 53 93
popaboTka yyeOHOro MaTepuaa 1o 33 36
JTUCIUTIINHE (KOHCTIEKTOB, YU€OHUKOB,
MaTepUajoB CETEBBIX PECYPCOB)
MOATOTOBKA K MPAKTUYECKUM 3aHSITUSIM 10 30
BBINOJIHEHUE UHAMBHUIYAJIbHBIX 3alaHUMN 10 27
MOATOTOBKA K MOAYTHbHOMY KOMITBIOTEPHOMY - -
TECTUPOBAHUIO (BBIMOJTHECHUE TPSHUPOBOYHBIX
TECTOB)
KoHTpoib 27 9
By utoroBoro KOHTpOJIst HK3aMEH
4.2. Jlekuuu
No Paznen qucuumnueel (MOys1), TEMBI O6beMm dopmupyemsle
JIEKIIUN ¥ UX COJIepKaHue B aK. yacax KOMTIETSHITHH
OYHas 3a04YHast

¢dopma ¢dbopma
oOyueHust | o0ydeHus

BBenenue B HMCKYCCTBEHHBI HMHTEJI-
JIEKT

1. | OcHOBHEIE 3alaull CHCTEM HMCKYCCTBEH- 2 1 VK-1, IIK-4
Horo mHTe/mnexTa. Kmaccudukamus, Kina-
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CTEepH3allysl, perpeccusi.

THUIBl MalTMHHOTO OOYYCHHS: C YIHUTE-
aeMm, 0e3 yuuTensi, C YaCTHUYHBIM MTPUBJIE-
YEHUEM yUuuTess, 00y4eHHUE C MOIKPEr-
JICHUEM.

VK-1, [IK-4

JKcnepTHbIE CUCTEMBI U MPeCcTaBJIe-
HHUe 3HAHUN

VK-1, IK-4

Knaccudukanus Ha npumepe aaropurma
k-ommxkarnimux coceneit (kKNN) Ommmo-
HaJbHO: BBICTPHIN MOUCK OJIMKAWIIINIX CO-
ceneil. MeTpuKkH OLIEHKHU Ki1accupuKa-
MU TIOJIHOTa, TouHoCTh, F1, ROC, AUC.
BanunaunonHas u TectoBas BHIOOpKa.
Kpocc-Banunanus. Pabora ¢ kareropu-
ATbHBIMUIIPU3HAKAMH.

YK-1, IIK-4

Perpeccusi. MeTpuku OLICHKH pErpeccun:
MSE, MAE, R2 — xoapdunueHT nerep-
MHUHauuu. JIMHENHHas perpeccusi, IMoJu-
HOMManbHas perpeccus. [lepeoOyuenue
U peryisipusanusi, rpedHeBas perpeccus,
LASSO, Elastic Net.

JluneiHble MOJIEM AJIS KJIACCU(PUKALIUN.
[lepuentpoH, JorucTuyeckas perpeccus,
IIOJIHOCBSI3HbIE HEHPOHHBIE CETH, CTOXa-
CTUYECKUH TIpaJueHTHBIA CIYCK U 00-
paTHOE pacHpoCTpaHEHUE TIpaJHEHTA.
Perynspusanus  JIMHEWHBIX  MOJENEH
KJIacCU(UKALUUH.

Knactepuzanus. k-means, k-means++,
DBSCAN, arnomepaTuBHas KjacTepu-
3anusi. METpUKM OLIEHKH KJIaCTEpU3ALAN

VK-1, TIK-4

AJITOPUTMBI NOMCKA peleHMit

YK-1, I[IK-4

ANTOpUTMBI, OCHOBaHHBIE Ha IMpPHUMEHE-
HUU pelaloumx JaepeBbeB. Kpurepuu
pasfeneHus y3na: HMH(DOPMALMOHHBIN
BBIUIPBINI, KpuTepuid JkuHu. AHCaM-
0JIM pemIaInX JepeBbEB: CIy4alHbIN
Jec, TpaueHTHBIH OYCTHUHT.

Meton onopHbIx BekTOpoB. IIpsimas u
oOparHas 3anava. OmpenerneHue omnop-
HBIX BEKTOPOB. fIIEpHBII TPIOK.

VK-1, TIK-4

HawuBHblili OaliecoBCKUil KilacCuUKATOP.
MeToapl OILIEHKH pachpeneieHus MpH-
3HaKoB. EM-anroputM Ha nmpumepe cMe-
CH rayCCHaH.

MeTtoapl 6€3rpaIueHTHON ONTUMHU3AIIIH:
CIIy4aifHbIi mouck, hill climb, oTxur,
T€HETUYECKNN aJTOPUTM

VK-1, TIK-4

Bcero
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4.3.

IIpakTHyeckue 3aHATHS

No  |Paznmen mucuMIuIMHbI (MOTYJIS) O06beMm B O6opy- dopmupye-
(MOmyns), TeMbl JIEKIIUN U UX aK.gacax JOBaHHE  |MBIE KOMIIC-
coJiepKaHue OYHasi | 3a04Has TEHIHH

dbopma dbopma
00y4enus| oOydeHus
1. MeTtob1 paboThI C TAOIHUIIAMH B 2 2 Cucremubii  [YK-1, IIK-4
Python. Arperamnus u Bu3yanusa- koMmIuiekT (IIpo-
s naHHbIX. [IpoBeneHue nep- neccop Intel
BUYHOT'O aHAJIN3a JaHHBIX. Original LGA
2. Hcnonb30BaHue U CpaBHEHUE all- 2 2 1155 Celeron) — |YK-1, IIK-4
roput™MoB kiaccuuxanuu: kNN, 9 wr.;
pelaromue IepeBbes U UX aH- Kabuuer ocua-
caMOJIH, JIOTUCTHYECKasl perpec- [IIeH MaKeTaMH,
CHA. HAIIAHBIMA
3. Hcnoap30Banue U OLiCHKA ajro- 4 2 y4eGHBIMH 110- VK-1, IIK-4
put™MoB perpeccun. [Ton6op omn- coBuAMH, Tpe-
TUMaJbHBIX ITAPAMETPOB perpec- HAKEpaMH U
cunt. JPYTUMH TEXHH-

4. OnTuMHU3aIIMOHHBIC 33/1a4U U UX 4 2 YECKHMHU CPE/I- YK-1, I1K-4

pemnenusi. [lonGop runepmnapa- CTBAMIL
METPOB AJITOPUTMA C TIOMOIIBIO
METOJIOB ONTUMHU3AIINH.

Bcero 14 8

4.4. JlabopaTopHbIe padoThI

JlaboparopHble pabOThI HE IPETYCMOTPEHBI.

4.5. CamocrosiTesibHAs padoTa 00y4aomuxcs

OObeM ak. 4acoB
Pasnen pucumnmmT Bua camocrositensHOM paboThI O4YHas
(MOI[yJ‘[S[) Q)opMa 3a04YHasd
oByue- g)OpMa
e o0y4eHus
npopaboTka yueOHOro MaTepuania rno
JTUCITUILINHE (KOHCTIEKTOB, y4eOHHUKOB, 11 12
MaTepHaJIOB CETEBBIX PECYPCOB)
1. BBenenue B uc- MOJArOTOBKA K MPAKTUYECKUM 3aHSATUAM 3 10
KYCCTBEHHBIA UHTEIUIEKT BBIITOJIHEHNE MHINBUAYAJIbHBIX 3aJaHUI 3 9
MOATOTOBKA K MOJTYJIBHOMY
KOMITBIOTEPHOMY TECTUPOBAHUIO - -
(BBITIOJIHEHUE TPEHUPOBOYHBIX TECTOB)
npopaboTka yueOHOTro MaTepuania mno
JTUCIUTITNHE (KOHCIIEKTOB, YI€OHHUKOB, 11 12
2. DKCIIEPTHBIE  CH- | MaTEPHANIOB CETEBLIX PECYPCOB)
CTEMBl U TIPEIACTABICHUE MOJITOTOBKA K MPAKTUYECKUM 3aHSITHSIM 3 10
3HAaHUH BBITIOJIHEHUE UHAMBHUIYAJIbHBIX 3aJaHUI 3 9
MOATOTOBKA K MOJIYJIBHOMY
KOMIIBIOTEPHOMY TECTHPOBAHHIO i i
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(BBIMIOJTHEHNE TPEHUPOBOYHBIX TECTOB)

npopaboTka yueOHOTro MaTepuaia mno

JTUCIUTIINHE (KOHCIIEKTOB, Y4€OHHUKOB, 11 12
MaTepHUaJIOB CETEBBIX PECYPCOB)
3. ANTOPUTMBI TOUC- | IMOArOTOBKA K IPAKTUYECKUM 3aHATUAM 4 10
Ka pelieHui BBITIOJIHEHUE UHAMBHUIYaJbHBIX 3aIaHUI 4 9

[OJArOTOBKA K MOAYJIBHOMY
KOMIIbIOTEPHOMY TECTUPOBAHUIO - -
(BBIIIOJIHEHUE TPEHUPOBOYHBIX TECTOB)

Uroro: 53 93

Meroanueckue ykazaHus Uil IPOBEACHUS MPAKTHUECKUX 3aHATHH 10 aucuuruinae «OcHo-
BBl HCKYCCTBEHHOT'O MHTEJUICKTa» JIJIsl HarpaBiieHust moarotoBku 35.03.10 JlanamadTHas apXxuTek-
Typa — Muuypusck, 2024 r.

4.6. Brino/iHeHHEe KOHTPOJIbHOM PadoThl 00y4alIIMMHUCSH 32049HOI (PopMBbI
IIpuctynaTh K BBIIOJHEHHUIO KOHTPOJIBHOM pabOThl HEOOXOAMMO MOCIE U3yUEHUs MaTepua-
Ja Mo JUTEPaTypHbIM UCTOYHUKAM, YOCTUBIINCH IIyTEM OTBETOB HA BOMPOCHI I CaMOIPOBEPKH,
YTO MaTepual TEMbI YCBOECH.
Llenpo KOHTPOJIBHOW PAabOTHI MO AMUCHMIUIMHE SIBISETCS PACCMOTPEHHE TEOPETUUECKUX
aCIIeKTOB U IIPUMEHEHNE OCHOBHOT'O MHCTPYMEHTAPHs YIIPaBJICHUS HAyYHBIM HCCIIEJOBAHUEM.
TpeboBanwust K 0HOPMIICHUIO.
KonTtposnbHast paboTa MOKET ObITh BBIIOJIHEHA B YUEHUYECKOH (IIKOJIBHOW) TeTpaau WiIn
Ha JucTax (opmara A4 mMeYaTHBIM WM PYKOIUCHBIM (YETKHM, YHUTaeMbIM) CIIocOOOM. Bpimosn-
HEHHbIE 3aJIlaHMsl PacIloNIaraloTCs M0 MpeACTaBIeHHOMY MopsaaKy. CIUCOK MCHOib3ye MO JuTe-
patypbl IPUBOAMTCS B KOHIIE PaOOTHI.
Ha tutynpHOM nHcTe pacrmonaraercs cienyomas HHGopManus: Ha3BaHHE JUCIUILIN HE,
®.1.0. obyuarommiics, Kypc, rpyInia, HoMep 3au€THON KHI)KKH, HOMEp BHIOPAaHHOTI'O BapHaHTa U
HOMepa BHINOJIHEHHBIX 3aJaHUH 110 MOPSIIKY B CIETYIOIIEM BHUJIE:
Cpoku BBINOJIHEHUS. BhIOMHEHHAs KOHTPOJIbHAsE paboTa MOANKCHIBAETCS 00YJarOIUMCS
U cIaeTcs Ha IMPOBEPKY MPeroaBaTeNio Ha Kadenpy B yCTaHOBICHHBIE CPOKH, KaK IPaBHIIO, 32
10 nHe#t 1o Havana ceccuu. IIpoBepka KOHTPOJIBHON PabOTHI MPEIo1aBaTeNIeM OCYIIECTBISIETCS B
TeUeHHe HeJenH nocie ee cradn. KonTponbHas pabdora momKkHA OBITH 3aUTeHa K Hadaly JK-
3aMEHAlMOHHOU CECCHH.

4.7. Conep:kaHue pa3iejoB JUCHHUIIMHBI (MOLYJIA)

1. BBeneHue B HCKYCCTBEHHBIN UHTEIIEKT.

OcHoOBHBIE 3a7]aul CUCTEM MCKYCCTBEHHOTo MHTesulekTa. Kiaccudukanus, kiacrepuzanus,
perpeccusi. TUTIBI MAIIMHHOTO OOYUYEHUS: C YUHTENeM, 0€3 yUUTeNs, C YACTUIHBIM MPUBICUCHHEM
yuuTensi, 00y4eHHe ¢ MOIKPEIICHUEM.

1. DKCHEPTHBIE CUCTEMBI M MPEJICTABIICHUE 3HAHUM.

Knaccudpukanusa na npumepe anroputma k-ommxaiimumx coceaeid (KNN) OnmuonanbHO:
BrIcTphIif monck Onrkalmmx coceneil. MeTpuKH OleHKH KIIacCU(UKALIUU: TTOJTHOTA, TOYHOCTH, F1,
ROC, AUC. BanunanmonHast 1 TectoBasi Beioopka. Kpocc-anmumanusi. Paborta ¢ kaTeropuaibHbIMH
MpU3HAKaAMHU.

Perpeccusi. Merpuxu onenku perpeccuni: MSE, MAE, R2 — koad¢unueHT nerepMuHanum.
JluneitHast perpeccusi, MOJIMHOMUANbHAsS perpeccus. [lepeoOyueHue u perynspusanus, rpeOHeBas
perpeccusi, LASSO, Elastic Net.

Jluneitnpie Moaenu s kKiaccudukamuu. [leprenTpoH, TOTMCTHYECKasl perpeccusi, oIHO-
CBSI3HBIC HEHPOHHBIE CETH, CTOXACTHYECKHI TPaJUEHTHBIN CIYCK U OOpaTHOE pacrpoCTpaHECHHE
rpaauenTa. Perynspusaius TMHEHHBIX MOIeeH KiIacCupUKaITUNH.

Knacrepuzamus. k-means, k-means++, DBSCAN, arnomeparuBHas kiactepusanus. MeT-




PUKH OLIEHKH KJacTepu3aluu

2. AJITOPUTMBI TOMCKA PEIICHUH.

AJITOpUTMBI, OCHOBaHHBIC Ha MPUMEHEHHH pEIIAoNIUX JepeBbeB. Kpurepuu pazneneHust
y371a: “HOOPMAITMOHHBIA BBIUTPHINI, KpuTepuid JDKuHU. AHCaMOIM pelIaronuX JIepEeBbEB: CIIydaii-
HBIH JIeC, IPaAMEeHTHBIN OyCTHHT.

MeTton onopHbix BekTopoB. [IpsiMast u oOpartHas 3aaaya. OnpeaeneHue OonopHbIX BEKTOPOB.
SInepHsli TPIOK.

HaupHbrii 6aiiecoBckuii knaccudukarop. MeToabl OIeHKH pacupeneieHus npusHakoB. EM-
ITOPUTM Ha MPUMEPE CMECH TayCCHUaH.

Meroapl 6€3rpaIueHTHON ONTUMH3AIIMU: Cy4daiHbIi mouck, hill climb, oT-xwur, reHeTHye-
CKMU aJITOPUTM

5. O0pa3oBare/ibHbIC TEXHOJIOTHH
[Ipu u3yueHun MUCHUILIMHBI (MOIYJIS) UCIOJIB3YIOTCS MHHOBAIIMOHHBIE 00pa30BaTe/IbHbIC TEX-
HOJIOTUW Ha OCHOBE MHTETPallMd KOMIETEHTHOCTHOTO U JIMYHOCTHO-OPUEHTUPOBAHHOTO MOAXO0I0B
C DJIEMEHTaMH TPAJAUIIMOHHOTO JIEKIIMOHHO-CEMUHAPCKOT0 M KBA3UIIPO(PECCHOHATILHOTO 00yUYeHuUs
C HCIIOJIb30BAaHHEM WHTEPAKTUBHBIX (DOPM MPOBENCHUS 3aHATHM, MCCIIEIOBATEIbCKON MPOESKTHOU
JEATETLHOCTH U MYJbTUMEIUUHBIX YICOHBIX MaTEPUATIOB

Bup yuebnoii pa- OO6pa3zoBaTebHBIE TEXHOJIOTHU
00THI
ONEeKTPOHHbIE MaTepHalibl (B T.Y. CETEBbIE UCTOYHHUKH), UCIIOIb30Ba-
Jlekuuu HUE MYJIBTUMEIUIHBIX CPEACTB, pa3JaTOYHbII MaTepuaJl.
[lpakTuyeckue 3aHs- TectupoBaHue, BBIOJHEHHE TPYNIOBBIX ayJAUTOPHBIX 3a/JaHUM, WH-
THUS JMBHlyaJIbHbIE JOKJIA/IbI.
CamocTosTenbHbIE Beimonnenue pedepatuBHON pabOThI; MOATOTOBKA U 3alIUTa COO0IIIe-
paboThI HUS C UCTOJIb30BAHUEM CIIAlIOBBIX MPE3EHTAIUH.

6. OneHoYHBIE CpeACTBA AMCUMILIMHBI (MO1YJIA)

OCHOBHBIMH BUJaMU JUCHUIIIMHAPHBIX OLCHOYHBIX CPCACTB IIPU q)YHKI_II/IOHI/IpOBaHI/II/I MOAYJIBHO-
PEUTHUHTOBOM CUCTEMBbl OOYUEHUS SIBIISIIOTCS: HA CTaJUU PYyOEKHOTO peUTHHTa, (POPMHUPYEMOTO TIO
pe3yibTaTaM MOAYJIBHOTO KOMIIBIOTCPHOI'O TCCTUPOBAHUA — TCCTOBBIC 3aJaHHUA; HAa CTAAWU ITOOII-
PUTENBHOTO pelTHHTra, GOPMUPYEMOTO IO pe3ybTaTaM HaIllMCAaHUS U 3alluThl pedepaToB Mo aKTy-
aTbHOMU HpO6HeMaTI/IKe, Ha CTaJuu IMPOMEKYTOUHOI'O peﬁTHHFa, OomnpeacisieMoro I1mo pe3yjabTaraM
Cauu 3a4eTa — TCOPSTHUECKHUE BOMPOCH], KOHTPOIUPYIOIINE TEOPETHUSCKOE COACpKaHUE yIeOHO-
To Marcpuajia, I KOMICTCHTHOCTHO-OPUCHTUPOBAHHBIC 3aaHWA, KOHTPOJIUPYIOIIHUEC MPAKTHYCCKUC
HaBBIKM U3 pa3IMYHBIX BUJOB MpodeccHoHaIbHON JesTenbHocTH obyydatomerocs no OITOIT nan-
HOT'0 HarpasJeHUs, POpMHUpPYyEMbIE ITPU U3yUYEHUU TUCHUILINHBI (Moayinst) «KoaupoBanue | 3amiu-
Ta UHGOPMAIII»

6.1. ITacopt ¢oHIa OLIEHOUYHBIX CPEIACTB MO JUCHUIJINHE

Ne | Kontpomupyewmsle pa3znensl] Kon koHTponupyeMoit O1eHOYHOE CPEJICTBO
n/m | (TemMbl) TUCHUILUIMHBI (MO- KOMITETEHIINT HanmenoBanue KomnuectBo
JLyIist)
1. | BBeneHune B HICKyCCTBEH- VK-1, IIK-4 TecToBbIC 3a1aHNA 15
HBIN UHTEJIEKT Temsl pedepatoB 3
Bonpocs! pis sk3a- 8
MeHa
2. | DKcHepTHBIE CUCTEMBI U VK-1, TIK-4 TecToBble 3aaHUA 18
MpEICTaBICHUE 3HAHUI Temsbl pedeparon 3
Bomnpocsr s 3x3a- 10




MCHa

CKHH aJITOPUTM

6.3. [lIka1a OLlEeHOYHBIX CPEJACTB

3. | AJIropuTMbI IOMCKa peliie- VYK-1, [1IK-4 TecroBble 3a1aHus 12

HUM Temsl peeparos 2

Bomnpoche! gis skx3a- 8
MEHa
6.2. Ilepeyenn Bonpocos aJsi 3auera (YK-1)

1. OcHOBHBIE 33/1a4H CUCTEM MCKYCCTBEHHOTO MHTEUIeKTa. Knaccudukanusi.
2. OcHoBHbIE 331a4U CUCTEM UCKYCCTBEHHOT0 HHTeIekTa. Kiacrepuzanusi.
3. OcHOBHBIE 337]aul CUCTEM HCKYCCTBEHHOT'O MHTEIIEKTa. Perpeccus.
4. Tunsl MaIIMHHOTO O0YYEHUS: C YUUTEIIEM.
5. Tunsl MalIMHHOTO O0y4YeHUs: O€3 YUUTEIS.
6. Tunsl MalIMHHOTO OOYYEHUS: C YACTUYHBIM MPUBJICUCHUEM YUUTEIS.
7. Tunel MaIMHHOTO 00yYEHUsI: 00yUYEHUE C TOJIKPETUICHUEM.
8. Knaccudukanus Ha npumepe anropurma k-ommkaiiimmx coceneid (KNN)
9. BoicTphIil mouck Gnmxkaimmx cocenei.
10. MeTpuku OIeHKH KiIacCU(pHUKAIMK: T0JHOTa, TouHOoCTh, F1, ROC, AUC.
11. Banunanuonnas u tectoBast Beioopka. Kpocc-Banuaarusi.
12.  Pabota c kareropuaibHbIMU IPU3HAKAMHU.
13. Metpuku onenku perpeccun: MSE, MAE, R2 — koo dunmenT nerepMuHanuu.
14.  JluneiiHas perpeccusi, NOJIMHOMUAIbHAsI pETPECCHSL.
15.  IlepeoOyuenue u perymnspusanus, rpedneBas perpeccus, LASSO, Elastic Net.
16.  IlepuenTpoH, JOTUCTHYECKAsI PETPECCHS], IOJHOCBSA3HbIE HEMPOHHBIE CETH, CTOXACTUYECKU
TpaJueHTHBIN CIYCK U 00paTHOE pacpoCTpaHEeHUE TPAUEHTA.
17. Perynspuzamust TMHEHHBIX MOeNIeH KIIaCCU(PUKAITUHH.
18. Knactepuzanus. k-means, k-means++, DBSCAN, arinomepatruBHast kinactepu3anus. Met-
PHYIKH OLIEHKHU KJIACTEPU3AIIUH.
19.  AnropuT™msbl, OCHOBaHHbBIE HA IPUMEHEHUU PEILIAIOIINX JEPEBBEB.
20. Kpurepuu pasaenenus ysna: "HGOpMalMOHHBIN BBIMTPHILIL, KpuTepuid JKUHU.
21.  AncamOnu penaroIux JAepeBhEB: CIYYaHbBIN Jiec, TPaAUeHTHBIN OyCTHHT.
22.  Meroa onopHbIX BeKTOpoB. IIpsamas u oOpatHas 3anaya.
23.  OmnpeneneHne ONOPHBIX BEKTOPOB. S I€pHBIN TPIOK.
24.  Hawunblil 6aifecoBckui Kiaccudukarop.
25.  Merozasl oueHKH pactipeaesieHus npusHakoB. EM-airoputm Ha npuMepe cMecu TrayCcCHaH.
26. Mertoapl 6e3rpaIMeHTHON ONTUMHU3AINH: CIIyYaiHbIN mouck, hill climb, oxur, renernye-

YpoBHM  OCBOE-
HUSL ~ KOMIIETEH-
847041

Kpurepun oniennBanus

OneHouHbIE CpeacTBa
(xon-Bo GanIoB)

[IponBuHYTHII
(75-100 G6ammoB)
«OTJIIMYHOY

OTNUYHO 3HAET TEOPETUUYECKHE OCHOBBI OOYy4YEHHS
aHaJIM3a JaHHBIX U MAIIMHHOTO O0y4YeHUs; cCeupuKy
BHEIPEHHsI CUCTEM MAIIMHHOTO OOy4eHHUs B «OTpac-
JU», OTIMYHO aHAJIM3UPYET 3a/1auy, BeLIEIssS ee 6a3o-
BBIE COCTABJISIOUINE, OTIIMYHO OCYILIECTBIISIET JEKOM-
MO3UIMIO 33Jla4M; YMEEeT MPUMEHSATh OOJbIIOE KOJIU-
YEeCTBO IBPUCTHK, CHOPMHUPOBAHHBIX HA OCHOBE KOM-
MEPUYECKOI0 U aKaJEMUYECKOTO OIbITA; MHTEPECYETCS
HOBBIMHU TPEHJAMH B CBOEH MPOQECCHOHATBHON OT-

TECTOBBIE 3a1aHUS
(30-40 6anmoB)
pedepat

(8-10 6annoB);
BOIIPOCHI K 9K3aMEHY
(37-50 6annoB)
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paciy, pacCMaTpUBAET MX C TOYKU 3PEHUS MPUMEHE-
HUS B CBOEH JESITENbHOCTH; OBICTPO U BEPHO OIEHUBA-
€T CJIOXKHYIO CUTYyallll0, OLICHUBAET PUCKU U TMOCIE]I-
CTBHSI CBOMX JICWCTBUM, HAXOAUT ONTUMAJIbHBIE pelIe-
HUS 7151 pabovmXx 3a/1ad.

bazoBoiit
(50-74 6anna)
«XOPOIIIOY

Xopomio 3HaeT TEOPETUYECKHUE OCHOBBI OOyUCHUS
aHaJM3a JaHHBIX U MAIIMHHOTO 00y4YeHUs; CICITUPUKY
BHEJPECHUS CHCTEM MAIIMHHOTO OOYYEHHUS B «OTpac-
JIN», XOPOIIO aHAIM3UPYET 3a7ady, BhIACIS ee 0a30-
BbIE COCTABJISIOIIME, XOPOUIO OCYLIECTBIISIET JEKOM-
MO3UIMIO 3aJla4yi; YMEET MPUMEHSTh JOCTAaTOYHOE KO-
JUYECTBO HBPHUCTUK, CPOPMHUPOBAHHBIX HA OCHOBE
KOMMEPYECKOT0 M aKaJeMUYECKOrO OIbITa; HHTEPECY-
€TCsl HOBBIMH TPEHJIaMU B CBOEH mpodeccrnoHaIbHON
OTpaciy; BEPHO OLICHUBAET CI0XHYIO CUTYalUIo, Olle-
HHUBAET PUCKU U IMOCIEIACTBHUS CBOUX JNEHCTBUM, HAXO0-
JUT ONITUMAJIBHBIC PEIICHMS i1 pabovmnX 3a1ad.

TECTOBBIC 3aJaHH
(20-30 6anoB)

pedepar

(5-7 6amnos);
BOIIPOCHI K IK3aMEHY
(25-37 6amnoB)

[ToporoBssiii
(35-49 6annon)
«YIOBJIETBOPH-

TEIBHO»

Cnabo 3HaeT TeopeTH4ecKHne OCHOBHI OOYYEHHUsS aHa-
7TU3a JAHHBIX U MAIIUHHOTO OOy4YeHus; crenupuky
BHEJPCHUS CHCTEM MAIIMHHOTO OOYYEHHUS B «OTpac-
Ty, cnabo aHAM3UPYET 3a7a4dy, BB ee 0a30BbIC
COCTaBJISIIONIUE, C1a00 OCYIIECTBISET JEKOMITO3HUITUIO
3a/1a4d; yMEET MPUMEHATh JOCTATOYHOE KOJUYECTBO
9BPUCTUK, CHOPMUPOBAHHBIX HA OCHOBE KOMMeEpUe-
CKOTO M aKaJeMHYECKOro OIbITa; c1abo MHTepecyeTcs
HOBBIMH TPCHJAMH B CBOEH MPOPECCHOHATBHON OT-
pacnu; cnabo OLEHUBAET CIOXKHYIO CUTYaIUIo, clabo
OIICHUBAET PHUCKH W TIOCJIEICTBUA CBOMX JEHCTBUH,
c1ab0 HaXOAWT ONTHUMANbHBIE pelIeHus s pabounx
3ajadq.

TECTOBBIC 3a[aHHS
(15-20 6annoB)
pedepar

(2-4 6amna);
BOIIPOCHI K IK3aMCHY
(18-25 6amnoB)

Huszkun
(tonoporoBsIit)
(KOMIIeTeHITUS He
chopmupoBaHa)
(menee 35 Oain-
JIOB)

«HE  YIOBIETBO-
PHUTEITEHOY

He 3Haer TeopeTruueckne OCHOBBI OOYy4EHHUS aHalIM3a
JaHHBIX M MAIIMHHOTO OOyuyeHus; crneuupuky BHeEI-
PEHMS CUCTEM MAIIMHHOTO OOyYeHHS B «OTPACIN», HE
yMeeT aHaJM3MpOBaTh 3ajady, HE OCYILECTBIIAET Je-
KOMITO3UIUIO 33a4y; HE YMEET NPUMEHATh 10CTaTO4-
HO€ KOJIMYECTBO IBPUCTUK; HE MHTEPECYETCS] HOBBIMU
TpeHJaMH B CBO€il mpodeccuoHaTbHOW OTpaciu; He
BEPHO OLIEHUBACT CIIOKHYIO CUTYaIUI0, HE BEPHO OlLie-
HUBAET PUCKU U NTOCJIEACTBHSI CBOUX JIEHCTBUM.

TECTOBBIC 3a1aHUS
(0-13 6amnnoB);
pedepat

(0-3 6amna);
BOIPOCHI K 9K3aMEHY
(0-18 6amoB)

Bce KOMIUIEKTBI OLIEHOYHBIX CPEACTB (KOHTPOJIbHO-U3MEPUTEIBHBIX MAaTEPHalIOB), HEO0XO-
JUMBIX JJI OLICHKM 3HAHUM, YMEHUH, HABBIKOB U (MJIM) OMbITA AEATEIbHOCTH, XapaKTEPU3YIOLINE
sTanbl (OPMUPOBAHMSI KOMIIETEHLMN B IPOILIECCE OCBOEHUS IUCHUIUIMHBI (MOZIYJS) HOAPOOHO
Ipe/CTaBJIeHbl B JOKyMeHTe «DOH] OLEHOYHBIX CPEACTB JUCIUIUTMHBI (MOIYIIS)».

7. YueOHO-MeTOAMYECKOE U MH(OPMAITHOHHOE O0eciedeHne JUCHUILTUHBI (MO1YJIs1)

1. TonmauéB, C. I'. OCHOBBI MCKYCCTBEHHOTO HHTEJIJIEKTa

7.10cHOBHAas1 yyeOHas quTEpaTypAa:

yuebHoe mocobue / C. T.

Tonmaués. — Cankr-IlerepOypr : BI'TY "Boenmex" um. J[.®. Yerunona, 2017. — 132 ¢. — ISBN

978-5-906920-53-9. — TekcT : anekTpoHHbIH // Jlanb :

URL: https://e.Janbook.com/book/121872

2. bopoBckas, E. B. OCHOBbI HMCKYCCTBEHHOTO HWHTEJJIEKTa

3J'ICKTpOHHO-61/I6J'II/IOTe‘-IHaH cucrema. —

yueOHoe mocodue / E. B.

boposckas, H. A. JlaBeinoBa. — 4-¢ uzn. — Mocksa : Jlaboparopus 3nanmii, 2020. — 130 c. —
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https://e.lanbook.com/book/121872

ISBN 978-5-00101-908-4. — TekcT : 37eKTpoHHBIH // JIaHb : 3J1eKTpOHHO-ONOINOTEeYHAsE CUCTEMA.
— URL: https://e.lanbook.com/book/151502

3. CucreMbl UCKYCCTBEHHOTO HMHTEJUICKTa: y4ued. mocobue s By30oB/Cumopkuna W.I.M.:
Knopyc, 2014. - 245 c.: un. - bubmuorp.: c. 244-245. - ISBN 978-5-406-03503-0..

4. HoBukos, ®. A. CuMBOJIMYECKUN UCKYCCTBEHHBIH MHTEJUIEKT: MAaTEMATUUYECKUE OCHOBBI

MPEACTABICHUS 3HaHUM : ydyeOHoe mocoboue s By3oB/ . A. HoBukoB. — Mockasa :
WznatensctBo FOpaiit, 2023. — 278 c. — (Bricmee o6pazoBanue). — ISBN 978-5-534-00734-3.
— Tekcr : oanextponnsiid // OOpa3oBarenpHas 1uiatrgopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/512382

7.2 JlonotHMTEJIbHASA y4eOHas1 JIuTeparypa:

1. Peiouna I' B. OCHOBBI MOCTPOCHUSI MHTEIIEKTYAIbHBIX CHCTEM: ydeO. rmocobue s BY-
30B/Pribuna I'.B. - M.: ®unance u cratuctuka: Madpa-M, 2010. - 430 c.
2. Bororun BB. DnemeHThl MaTeMaTH4eckoil TEOPUM MalIMHHOrO oOydeHus: y4de0. mocobue

s By30B Berorun B.B.; Mock. ¢usuko-texs. un-t (roc. yu-t), PAH, UH-T npobiem nepenaun
unpopmanuu um. AA. Xapkeuua. - M.: MOI'U - UIIIIN PAH, 2010. - 231 c. Cucremsl UCKycC-
CTBEHHOTO MHTeJIeKTa. [IpakTiueckuii kypc: yued. mocodue s By3oB / UymokoB BJI., Acraxoa
N.®., Tloranos AC. [u ap.]. - M. BUHOM. JlaGopatopus 3Hanui: @uszmarnut, 2008. - 292 c.

3. SAcuunkuit JLH. BBeneHue B HMCKYCCTBEHHBIM HHTEIEKT: y4yeb. mocobuwe uis BY-
3o0B/Scannkuii JI.H. - 2-e uzn., ucnp. - M.: Axkagemus, 2008. - 174 c.

4. Ocurios I'.C. MeTobl HCKYCCTBEHHOTO HHTEILIeKTa: MOHOrpadus [/OCHNoBr C. - M.: Qus-
matiut, 2011. -295 c. .

5. JIro b. Teopus u npakTrKa HeonpeAeIeHHOro nporpammupoBanus/JIro b.; iep. ¢ anrn. Tro-
menueB 1O.B., Karanos 10.T.; pen. nep. Tromenues FO.B. - M.: BUHOM. JlaGopartopusi 3HaHM,
2009. - 416 c.

6. Pyukun B.H., ®ynun B.A. YHuBepcaabHbIil HCKYCCTBEHHBIN MHTEJUIEKT U SKCIIEPTHBIE CU-
crembl / Pyukun B.H., ®ynun B.A. - CI16.: BXB-IlerepOypr, 2009. - 238 c.
7. Kypeitunk BB., Kypeituuk B.M., Pomsun CU. Teopus 3BOTIOIMOHHBIX BBIUMUCIECHUN: [MO-

Horpa¢us] / Kypeitunk BB., Kypeituuk B,M., Porzun CH, - M.: ®usmatnur, 2012. — 260 c,

7.3 MeToauueckne YKa3aHUSA M0 OCBOEHMIO TUCHMILIMHBI (MOTYJIs1)
Metoanyeckue ykazaHus Ul IPOBEACHUS MPAKTUUECKUX 3aHATUH 10 TUCHUIUIMHE «OCHOBBI
MCKYCCTBEHHOT'O MHTEIIEKTa» JUIsl HarpaBieHus noarotoBku 35.03.10 JlanamadTHas apXxuTeKkTypa

7.4 UndopmannoHHbie M nU(PoBbIe TEXHOJIOTHHU (IPOrpaMMHoe odecreye-
HHe, COBPeMeHHbIe MPodeCcCHOHAIbHBIE 0a3bl TaHHBIX U HHPOPMAIITUOHHBIE

CIIPABOYHbIE CUCTEMBI)

VYyeOnas aucumiiiuHa (MOJyJb) MpPeayCMaTpUBAeT OCBOCHHE MH(OPMALMOHHBIX U IUPO-
BBIX TEXHOJOTMH. Peanuzarus udpoBbIX TEXHOIOTHI B 00pa30BaTeIbHOM MPOCTPAHCTBE SIBIISAETCS
OJTHOW M3 BaXKHEHIIHX IIesield o0pa3oBaHmsl, JArOIIEH BO3MOKHOCTh pa3BUBATh KOHKYPEHTOCIIOCO0-
HbIE KauecTBa 00y4aroXcsl Kak OyAyIuX BHICOKOKBATH(DHUIIMPOBAHHBIX CIELIUATHCTOB.

[{udpoBble TEXHOIOTHH MPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3()PEKTUBHOrO peUIeHUs 3a-
Ja4d npohecCHOHAIBHOTO, COIMAIBbHOIO, JMYHOCTHOIO XapaKTepa C MCIHOJIb30BAHUEM Pa3JIMYHbIX
BUJIOB KOMMYHUKAIIMOHHBIX TeXHOJIOTUH. OcBoeHHe HU(POBBIX TEXHOJIOTUH B paMKax JaHHOMN
JUCLUTUTMHBIL (MOJYJIsI) OPUEHTHPOBAHO Ha CIIOCOOHOCTH 0€30I1acHO M HaJIeXaluM o0pa3oM Io-
Jy4aTh JOCTYII, YIPaBISATh, HHTETPUPOBaTh, OOMEHUBATHCS, OIIEHUBATh U CO3AaBaTh HH(GOPMAIUIO
C MOMOIIBI0 IU(POBBIX YCTPOMCTB M CEeTEBbIX TexHosoruil. ®opmupoBanue nU(GPOBOI Komrie-
TEHTHOCTH Ipeoaraet padoTy ¢ JaHHBIMU, BJIa/IeHUE HHCTPYMEHTAMU JJ11 KOMMYHUKAIIUH.
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7.4.1 D1eKTPOHHO-0UO0IHOTEYHbIE CUCTEMbI U 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanme ycayr ot 03.04.2024
Ne 6/1 (CereBas anekTpoHHas OubIMOTEKA)

2. ba3a manHbIX 251eKTpOHHBIX HH(OopMaImoHHbIX pecypcoB ®I'BHY ITHCXB (morosop mo
00€CIIeYeHHIO JTOCTYTIA K 3JIEKTPOHHBIM HHpopMarmoHHeM pecypcam @®I'BHY ITHCXb uepes Tep-
muHan ynaieaHoro gocryna (TY ®I'BHY [THCXE) ot 09.04.2024 Ne 05-YT/2024)

3. DnexktponHas Oubnmoreunas cuctema «HammoHanmeHbIH U(GPOBOH pecypc «PyKOHT»:
Konneknun «bazosriit maccuB» u «Konoc-c. Cenbckoe xo3sictBoy (https://rucont.ru/) (moroBop Ha
OKa3aHWe yCIYT 1O MPeI0oCcTaBIeHUI0 gocTyma ot 26.04.2024 Ne 1901/BI122)

4. 000 «dnextponnoe m3narensctBo FOPAWTY (https://urait.ru/) (oroBop Ha OKa3zaHUe
YCIIYT TIO TPEJOCTaBICHUIO JOCTyna K oOpaszoBarenpHOU miatdhopme OO0 «DnekTpoHHOE U3/a-
tenbctBo FOPAWT» ot 07.05.2024 Ne 6555)

5. DnexTpoHHO-OMbNMMoTeuHas cucrema «BepHanckuii» (https://vernadsky-lib.ru) (morosop
Ha 0€3BO3ME3THOE MCIOJIb30BaHue pon3BeacHUi oT 26.03.2020 Ne 14/20/25)

6. baza ganneix HOb «Hamnmonanbnas snextponnas o6ubnuorexa» (https://rusneb.ru/) (mo-
roBop o noaxiarodennu Kk HOb u mpenocraBnenuun nocryna k oobektam HObB ot 01.08.2018 Ne
101/HOb/4712)

7. CornamnieHue 0 COTpYJHHYECTBE TI0 OKAa3aHUIO0 OMOIMOTEYHO-UH(OPMAIIIOHHBIX U COLIH-
OKYJBTYPHBIX YCIYT MOJIb30BATESIM YHUBEPCUTETA U3 YMCJIa UHBAIUIOB IO 3PEHUIO, CIa0OBH -
IIMX, THBAIAOB JIPYTHUX KATErOPUH C OrpaHWYCHHBIM JIOCTYIIOM K WH(GOPMAIUH, JIUI, HMCIOIINX
TpyaHocTu ¢ yteHueM muiockoneuatHoro Tekcta TOI'BYK «TamboBckas obmacTHas yHUBEpCallb-
Has Hay4yHas OuOmmoreka um. A.C. Ilymkunay (https://www.tambovlib.ru) (cornamenue o coTpy-
HuyecTBe oT 16.09.2021 Ne 6/H)

7.4.2. UndopManoHHbIE CIIPABOYHBIE CHCTEMbI
1. CnpaBounas npaBoBasi cucreMa KoncynpranTllitoc (qoroBop mocTaBkH, ajanTaluyd U
conpoBoxkAeHHs dk3eMIUIsIpoB cucteM Koncynprantllmoc ot 11.03.2024 Ne 11921 /13900/2C)

2. DnexTpoHHBIA nepuoaudeckuii cnpaBouyHuk «Cucrema TAPAHT)» (noroBop Ha yciyru
o conpoBoxaeHuto ot 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpemeHHbIe IPOdeccuoHaTIbHBbIE 0a3bI TaHHBIX

1. ba3za maHHBIX HOPMATHBHO-IPABOBBIX aKTOB HH(OPMAalMOHHO-00pa30BaTeNbHON Mpo-
rpamMMmbl «Pocmetony (moroBop ot 15.08.2023 Ne 542/2023)

2. baza nannpix Hayunoit anextponnoit 6momuorexku eLIBRARY.RU — poccwuiickuii un-
(opMalOHHO-aHATUTUYECKUH TTOPTai B 00JaCTH HAYKH, TEXHOJIOTHH, METUIIMHBI U 00pa30BaHuUs -
https://elibrary.ru/

3. Iloptan oTkpbIThIX AaHHBIX Poccuiickoit denepanuuu - https://data.gov.ru/

4. OrtkpoiThle naHHble DenepanbHOW  CIyKObl TOCYAApCTBEHHOM CTAaTUCTHUKH -
https://rosstat.gov.ru/opendata

7.4.4. JIuieH3UOHHOE U CBOOOHO PACIPOCTPaHsieMoOe IIPOrpaMMHoOe odecreye-
HMe, B TOM YHCJIe 0TeYeCTBEHHOI0 MPOU3BOICTBA

No| HaumenoBaHue Pazpabotuuk I10 (mpa- | JoctymHocTs (unieH3u- | Ccpuika Ha EquabIi PexBu3uThI
BOOOJIaaTEIh) OHHOE, CBOOOIHO pac- peecTp pOCCHICKHX | TOATBEpIKIarO-
MIPOCTPaHIEMOE) MporpamMMm JJist HIEeTo JOKyMEH-
OBM u BJ] (ipn Ta (Ipu HAJIU-
HAJTMYHUH) YUH)
1 Microsoft Microsoft Corporation Jlunen3nonHoe - Jlunensus
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ot 04.06.2015

BBIX 3aFIMCTBOBA-
HUH B y4eOHBIX U
HAyYIHBIX paboTax
«AHTHUIIaTUaT
BVY3»

giaus.ru)

(https://docs.antipla

Windows,
Office Professional Ne 65291651
CPOK JEHCTBUSL:
OGeccpoyHO
AHTHUBHpYCHOE AO «JIabGoparopus JInuen3znonHoe https://reestr.digital. | Cy0Oauuensu-
IIPOrpaMMHOE Kacnepckoro» gov.ru/reestr/36657 | oHHBII TOrOBOp
obecriecucHme (Poccust) 4/?sphrase_id=4151 | ¢ OO0 «Cod-
Kaspersky 65 TEKC» OT
Endpoint Security 24.10.2023 Ne
IUTSL OM3HEca 0/H, CpOK neit-
CTBUSL: C
22.11.2023 mo
22.11.2024
MoitO¢uc Cran- 00O «Hogsle 06nau- JInuen3znonHoe https://reestr.digital. Kontpaxr ¢
JIAPTHBIN - Hble TexHosorun» (Poc- gov.ru/reestr/30163 000 «Py6u-
OducHblil maker cust) 1/?sphrase 1d=2698 KOH
Tt paboThI € 10- 444 ot 24.04.2019
KYMEHTaMH1 Ne
Y TIOYTOH 0364100000819
(myoffice.ru) 000012
CPOK JIEHCTBUSL:
O6eccpoyHO
OducHbIiT TakeT AO «P7» JluneH3nonHoe https://reestr.digital. KontpakT ¢
«P7-Ocpuc» gov.ru/reestr/30666 000 «Cod-
(neckromHast Bep- 8/?sphrase id=4435 TEKC»
cHs) 041 ot 24.10.2023
Ne
0364100000823
000007
CPOK JEHCTBUSL:
OeccpoyHO
OnepairioHHas OOO "ba3zanbT cBO6OA- JIuueHsnoHHoe https://reestr.digital. Konrpakr ¢
cucrema «AJbT HOE ITPOTrPaMMHOE gov.ru/reestr/30326 000 «Cod-
O6pazoBanue» obecnieuenue" 2/?sphrase 1d=4435 TEKC»
015 ot 24.10.2023
Ne
0364100000823
000007
CPOK JEHCTBUSL:
OeccpoyHO
IIporpammuas cu- AO «AHTHIUTaTHaT Jlnen3nonHOE https://reestr.digital. | JInmen3noHHBIH
crema s oOHa- (Poccust) gov.ru/reestr/30335 | moroBop ¢ AO
PYXEHHS TEKCTO- 0/?sphrase 1d=2698 | «AHTHIIarHaT»
186 ot 23.05.2024

Ne 8151, cpox
JICHUCTBHS: C
23.05.2024 1o
22.05.2025

Acrobat Reader
- IPOCMOTP IOKY-
menToB PDF,
DjvU

Adobe Systems

CB0OOTHO pacmpocTpa-
HAEMOE

Foxit Reader

Foxit Corporation

CBoboHO pacnpocTpa-
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https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1

- MPOCMOTP JIOKY- HIEeMOe
menToB PDF,
DjvU

*®

7.4.5. Pecypcbl uHGOPMALIMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTn « AHTEepHET)
CDTOwiki: 6a3a 3Hanuit mo nudposoi Tpanchopmanuu https://cdto.wiki/
OTKpbITasg mporpaMMHasi Onbimoreka st MaluHHOTo 00yueHus https://www.tensorflow.org/
OpeltMBOPK MaITMHHOTO 00y4eHus ISt si3bIka Python ¢ OTKpPBITBIM UCXOIHBIM KOJIOM
https://pytorch.org/
OtkpeiTas 6mbauoteka https://keras.io/
Caiit @enepanbHO CIIy>KOBI TOCYIapCTBEHHOM cTaTucTHKH (PoccraT). DnekTpoHHBIN pecypc.
Pexxum nmoctyma: http:// www.gks.ru/
Caiit TepputopuaiibHoro oprana denepanbHON CITyKOBI TOCYIaPCTBEHHON CTATHCTUKH 110 Tam-
6oBckoii obnactu (TamboBcTaT). DNeKTpoHHBIN pecypc. Pexxum noctymna: http://tmb.gks.ru/
Pexxum nocryna: http:// www.rbc.ru/ - PocbusaecKoncanruar
Pexwum noctyna: http://www.devbusiness.ru/development/staff.htm
CaiiT BbICIIEH aTTecTaMOHHON Komuccuu // http://vak.ed.gov.ru

7.4.6. llndpoBbie HHCTPYMEHTHI, IPUMEHsIEMbIe B 00pa30BaTeJILHOM Ipolecce
LMS-matdopma Moodle

BuptyanpHas nocka Mupo: miro.com

Buptyansnas nocka SBoardhttps://sboard.online

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

O6naunsie cepBuckl: Snunekc./Juck, O6mako Mail.ru

Cepsucsl onpocos: Anaexc @opmsl, MyQuiz

Cepsucsl BuseocBs3u: SAnjaexc tenemoct, Webinar.ru

8 CepBHc coBMecTHOM paboThl Haja mpoekrtamu s HeOonpmmx rpynm Trello

Nk L=

http://www.trello.com

7.4.7. llndpoBbie TEXHOJOTHMH, IPUMEHsIeMbIe IPH U3YYEHUU JUCHUILIHHbI

Ne | Hudpossie Bunsl yaeOHOM pabOTHI, BBIIOIHSIE- dopMmupyemsie NAK
TEXHOJIOTUHM | MbI€ C MPUMEHEHUEM LIUPPOBOIl TeX- KOMITETEHIINT
HOJIOTUU
1. | Obnaunbie | Jlekuuu VK- VJ-12.3.4.5
texHosiorun | CamocrosiTenbHast paboTa
2. | bompmme Jlexun K4 -1
JIAHHBIE CamocrosTenbHas pabora
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8. MaTepua/IbHO-TeXHHYECKOeE o0ecnevyeHne TUCIUILINHBI (MOayJast) (MOyJIs1)

Hanmenosanue crie-
LIMAJbHLIX TTOMeEIe-
HHUH 1 TOMEIICHHI
IIJISL CAMOCTOSITEIIb-
HOU pabOTHI

OCHaHIeHHOCTL CIICaJIbHbIX HOMCIIIGHI/Iﬁ u l'[OMeHICHI/Iﬁ JIIsL CaMOCTOSTEIIBHOMN pa60Tm

393760, Poccus,
TamboBckas 00J1acTh,
r. MuuypuHCk, yi.

WHTepHaunoHanbHas,
qom Ne 101, 2/32

VYueGHas ayIUTOPUS AL IPOBEICHUS YUeOHBIX 3aHATHI JIEKIIMOHHOTO TUIA: MIHTepaKTHBHAs
nmocka — 1 mt.; CucteMHusit KoMIiekT — 1 mT.; [IpoekTop Viewsonic — 1 mt. HaGopsr nemoH-
CTPAIIIOHHOTO 000PYAOBaHMS U YIeOHO-HATIIITHBIX TOCOOUH.

393760, Poccus,
TamboBcKast 0061aCTh,
r. MuuypuHck, yi.
WuTepHanuoHaibHasl,
mom Ne 101, 1/114

YueOHast ayAuTOpHs JUIS IPOBEJCHUS y4eOHBIX 3aHATHI CEMUHAPCKOTO THIA, KYpPCOBOTO
MPOEKTUPOBAHUS (BBIOJHEHUS] KYPCOBBIX Pa0OT), TPYNIOBBIX U HHAWBUIYaJIbHBIX KOHCYJIb-
TalMH, TEKYILEro KOHTPOJIS ¥ IIPOMEKYTOYHOH aTTecTanuy (KOMIbIOTEpHBIH Kiacc): Cu-
cremubli komrutekT (ITpoueccop Intel Original LGA 1155 Celeron) — 9 mr.; KabuneT ocHa-
IIeH MaKeTaMH, HarJISIHBIMH y4eOHBIMU IIOCOOUSIMH, TPEHAKEPAMH M APYTHMMH TeXHHY -
cKUMH cpencTBamMu. KoMnbloTepHas TEXHUKA MOJIKII0YeHA K ceTr «HTepHeT» U obecrieueHa
nocrynoM B OMMOC yHuBepcuTeTa.

393760, TambOoBCKas
001acTh,
r. MuuypuHCK, yi.

WurepHanuoHanbHasi,
oM Ne 101, 1/210

[Tomemenne st caMOCTOATENBHOM padoThL: ipuHTEp — 3 mT., MDY Canon i-Sensys MF
4410, moytoyk Hewlett Packard Pavilion, kommsioTep — 3 mr, kommsiotep Celeron E 3300,
kommnberotep Dual Core, kommerotep OLDI 310 K/I, xommupoBanbsHsrif anmapat Kyocera. Kom-
IBbIOTEPHAst TEXHUKA MOAKIIOUeHA K ceTH «VIHTepHeT» 1 00ecedeH T0CTYH B SIICKTPOHHYIO
MH()OpMAMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCHUTETA.
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Pabouvas mporpamma AMCHUIUIMHEL (MOAYJISI) COCTAaBJICHA B COOTBETCTBUU C TPEOOBAHUSIMHU
®I'OC BO no nanpasnenuto noaroroBku 35.03.10 JlanamadTHas apXuTeKkTypa, YyTBEpKIACHHOTO
npuka3zoM MunoOpuayku P® Ne 736 ot 01 aBrycra 2017 r.

ABTOpBI:

3aBeAyroImuil Kadeapoit MaTeMaTHKH, GU3UKH U HH(OPMAIUOHHBIX TexHomoruit Kapreunna H.B.

CTapIIMii TpernojaaBaTeNib Kadeapbl MaTeMaTHKH, (QU3WKH W WHOOPMAIMOHHBIX TEXHOJOTHI
[Tuenuunesa H.B.

Penensent:
3aBeAYIOMMUA KadeIpol CTaHIapTU3AIMH, METPOJIOTHH U TEXHUYECKOTO CepBHCA, K.T.H., JOIICHT
Xarynues B.B.

[Iporpamma paccMoTpeHa Ha 3acelaHuM Kadeapbl JaHImadTHOW apXUTEKTYphbl, 3eMJIeyCTpOii-
cTBa U KagactpoB (mpoTtokos Ne 7 ot 12.03.2019 r).

[Iporpamma paccMOTpeHa Ha 3aceJaHMM y4yeOHO-MeToauueckoil komuccuu [lnogo0oBoIIHOTO
uHcTuTyTa UM. .B. Muuypruna Muuypunckoro I'AY (mpotokon Ne 9 ot 22 anpens 2019r.).

[Iporpamma yTBepikIeHa peuieHneM Y4eOHO-MeTOAMUYECKOr0 COBETa YHUBEPCUTETA MPOTOKOI
Ne 8 ot 25 anpens 2019 1.

IIporpamma nepepaboTtaHa 1 A0Ho0JIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusMu ®I'OC BO.

[Iporpamma paccMoTpeHa Ha 3acemaHuu Kadeapsl JaHAmadTHOW apXUTEKTYphI, 3eMIie-
ycTpoicTBa 1 KaaactpoB (mpotokoi Ne 8 ot 17.03.2020 r).

[IporpamMmMa paccMoTpeHa Ha 3acelaHuu yueOHO-MeToaudeckoi komuccuu 11nogooBomHOro
uHcTuTyTa UM. M.B. Muuypuna Muuaypunckoro I'AY (mpotokoin Ne 9 ot 20 anpenst 2020r.).

[IporpamMMma yTBep:k/eHa peuieHrneM Y 4eOHO-METOANYECKOr0 COBETa YHUBEPCUTETA IIPOTO-
koi Ne 8 ot 23 anpens 2020 1.

[IporpamMma nepepaboTtaHa 1 JOMOIHEHA B cOOTBETCTBUH ¢ TpeboBaHusimu GI'OC BO.

IIporpamma paccMoTpeHa Ha 3acelaHUM Kadenpbl JaHAMAPTHON apXUTEKTYphl, 3eMile-
ycTpoicTBa 1 kaaactpoB (mpotokoia Ne 9 ot 09.04.2021 1).

ITporpamma paccMOTpeHa Ha 3acelaHuu yueOHO-MeToanueckoi komuccuu [1mogooBomiHoro
uHcTuTyTa UM. M.B. Muuypruna Muuaypunckoro I'AY (mpotokon Ne 9 ot 19 anpens 2021r.).

IIporpamma yTBepKaeHa perieHneM Y4eOHO-MEeTOANYECKOI0 COBETa YHUBEPCUTETa MPOTO-
koJ Ne 8 ot 22 anpens 2021 r.

[Tporpamma paccMoTpeHa Ha 3acefaHuM Kadeapbl JaHAMAPTHON apXUTEKTYphI, 3emJe-
ycTporcTBa U kaaactpoB. IIporokon Ne 11 ot «16» nrons 2021 r.

[Tporpamma paccMOTpeHa Ha 3acelaHuM yueOHO-MeToandeckoi komuccuu IlnogooBoriHo-
ro uacruryra uMm. .B. Muuypuna Muuypunckoro 'AY nporokon Ne 11 ot 21 urons 2021r.

[Tporpamma yTBEepkJIeHa pelieHueM Y 4eOHO-METOAMYECKOT0 COBETa YHUBEPCUTETA MIPOTO-
koa Ne 10 ot 24 wurons 2021r.

IIporpamma paccMoTpeHa Ha 3acelaHuM Kadenpbl JaHAMAPTHON apXUTEKTYpHl, 3eMile-
ycTpoicTBa 1 kaaactpoB (mpotokoi Ne 9 ot 08.04.2022 1).

[TporpammMa paccMOTpeHa Ha 3acelaHuu yueOHO-MeToandeckoi komuccuu IlnomgooBoriHo-
ro uacruryra uMm. M.B. Muuypuna Muuypunckoro 'AY nporokon Ne 8§ ot 18 anpens 2022r.

IIporpamma yTBep>KAeHa perieHueM Y 4eOHO-MEeTOAMYECKOTO COBETa YHUBEPCUTETA MPOTO-
koJ1 Ne 8 ot 21 anpens 2022 r.

[TporpammMa paccMOTpeHa Ha 3acelaHUM KadeIpbl MaTeMaTHKH, PU3UKH U WH(OPMAIMOH-
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HbIX TexHoJIoTui. [Iporokon Ne 9 ot 1 nronst 2023 r.

[Iporpamma paccMoTpeHa Ha 3acelaHuH Y4eOHO-METOAMYECKOW KOMHUCCUU WHXKeHEepHOTro
uHcTUTyTa potokon Ne 10 ot 19 nronst 2023r

[TporpammMa yTBEep)KIeHa pelieHueM Y4eOHO-METOAMYECKOI0 COBETa YHUBEPCUTETA IIPOTO-
ko Ne 10 ot 22 wurons 2023 roza.

[TporpammMa paccMOTpeHa Ha 3acelaHuM KadeIpbl MaTeMaTHKH, GU3MKH U HH(OPMAIMOH-
HbIX TexHosIorui. [Iporokon Ne 6 ot 14 mas 2024 r.

[TporpammMa paccMOTpeHa Ha 3acelaHUMM y4yeOHO-MeTOIUu4ecKoi komuccuu MHkeHepHOro
uHCTUTYTa poToKoa Ne 9 ot 20 mas 2024 r.

[TporpammMa yTBEepkIeHa pelieHueM Y4eOHO-MeTOAMUYECKOI0 COBETa YHUBEPCUTETA IIPOTO-
ko1 Ne 09 ot 23 mas 2024 1.

OpuruHan JOKyMeHTa XpaHuTCcs Ha Kadeape JanamadTHONH apXUTEKTYpPbl, 3eMJICYCTPOii-
CTBAa U KaJacTpOB.
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