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1. IHesin ocBOEHUS TUCHUIIMHBI (MOLYJIA)

LensiMu OCBOCHUS TUCIUIUIMHBI (MOJIYJIs) SIBJISIETCS OBJIaJICHUE O0YYarOIMMHKCS OCHOBHBI-
MU METOJIaMU TEOPUU HHTEIUICKTYaJbHBIX CUCTEM, MPUOOPETCHHE HABBIKOB IO HMCIOJIH30BAHUIO
MHTEJJIEKTYaJIbHBIX CUCTEM, U3y4Y€HHE OCHOBHBIX METOJIOB MPE/ICTABICHUS 3HAaHUI U MOJAEIUPOBa-
HUS PaCCyKICHUMU.

2. MecTo auCHMIUIMHBI (MOXYJisi) B CTPYKType 00pa3oBaTebLHOM IpPO-
rpamMMmbl

CornacHo y4eOHOMY MiaHy no HampaieHuro noaroroBku 35.03.10 Jlanamadraas apXuTek-

Typa IucuuIuinHa (Moayib) «OCHOBBI HCKYCCTBEHHOTO MHTEIIEKTa» OTHOCUTCS K 4acTH, GopMu-
pyeMoii yd4acTHUKaMHU 00pa3oBaTeIbHBIX OTHONICHHH, deKTUBHBIM auciuminaaM (b1.B.J1B.05.02)

Matepuan JUCHUIUIMHBI (MOIYJsl) TECHO B3aUMOCBSI3aH C TAaKUMH JAMCHUILIMHAMH (MOJIY-
nsMu), Kak «MaremaTuka (reoMerpusi)», «be30nacHOCTh KU3HENeATENbHOCTHY, «H(popMannoH-
HbIE U KOMITBIOTEPHBIE TEXHOJIOTUU B JAHAMA(THON apXUTEKType». 3HAHMS, YMEHUS U HaBBIKU,
chopMUpOBaHHBIE B XOJ€ U3YYCHHUS JAHHOW JUCIUIUIMHBI (MOIYJIsl) HEOOXOAUMBI B JalIbHEHIIIEM
JUISL OCBOCHUS TaKUX TUCIHUIUIKH, Kak «H(OpMalMOHHbBIE TEXHOJIOTUN B JIAHIIIAPTHONH apXUTEK-
Type», «KOMIbIOTEpHOE MPOCKTUPOBAHUE W MOJICITUPOBAHNE OOBCKTOB JaHAMAPTHOW apXUTEKTY-
PBI», IPOXOXKACHUS MPOU3BOJACTBEHHON TEXHOJIOTMUECKOHN (IMPOEKTHO-TEXHOJIOTHYECKON) MPaKTH-
KU, noarorosku k ' MA.

3. [lnanupyemblie pe3yabTaThbl 00y4eHHsI MO TUCHUILINHE, COOTHECEHHbIE C
IVIAHMPYEMbIMH Pe3yJIbTATAMHU OCBOCHUS 00Pa30BaTeJIbHOM MPOTPaAMMbI

OcBoeHME TUCHUIUIMHBI (MOAYJS) HANpaBieHO Ha (HOPMHUPOBAHHE CIEAYIOUIUX KOMIIETEH-
ITUH:

YK-1 CniocoGeH ocyIecTBIsATh MOUCK, KpUTHUECKUN aHaIN3 U CUHTE3 MH(OpPMAIINH, IPUMe-
HATh CUCTEMHBIN MOAXOJ JJIsSI PEIICHUS ITOCTABJICHHBIX 3a/aY;

[IK-4 Cnocoben mnpaBuibHO U 3PGEKTUBHO BBINOJHATH MEPOIPHUATHS IO COXPAHEHUIO
HaCaXJCHUI B MHTEpecax oO0ecreueHus MpaBa KaKJI0ro rpakJlaHuHa Ha OJIarONpUsITHYIO OKpYyKa-

IOLIYIO Cpeay.

Kox n Kox 1 HanmeHoBa- Kpurepun onieHHMBaHUS pe3yNbTaTOB O0YIECHUSA
HauMEHOBa- HUE UHIUKATOpA
HUE YHUBEP- | JOCTHKCHHS YHU-
CaNbHOU BEPCAIBHBIX KOM- HU3KAH (I0mmopo-
KOMIICTCH- TIETeHIUI TOBBIN, KOMIIe- N . .
MOPOTOBBII 0a30BbIi MIPOABUHY ThIH
1A TeHuus He chop-
MHpPOBaHA)
VK-1 Cno- N/I-1lyx1 Ananu- He moxer
Cnabo aHanuszupy- | XOpOoUIO aHATU3H- OTauuHO
cobeH ocy- 3UpyeT 3a/1a4y, aHATM3UPOBATH
€T 3a71a4y, BBIACISISL | PYeT 3aj1auy, Bbljie- | aHaJu3upyeT 3a7ady,
IIECTBJIATH BBIIETISIS ee 0a30- 3a/1a4y, BbIISTISS
ee 0a30BBIE COCTAB- 75151 ee 6a30BBIE BBIZIENIAS ee 0a30BbIe
MTOWCK, KPH- BBI€ COCTaBJISIO- ee 0a30BBIE CO-
< nsromue, caabo COCTaBIISAIONINE, COCTaBIISIOIIHUE, OT-
TUYECKUHN 1IMe, OCYIIECTBIISIET | CTaBISIIONINE, HE
OCYUIECTBJISIET IE- | XOPOULIO OCYIIECTB- | JIMYHO OCYIIECTBIISIET
aHaIu3 u JIEKOMIIO3ULIIIO OCYUIECTBJISIET
KOMITO3UIIHUIO 3a]a- JISIeT 1€KOMITO3HU- JIEKOMIIO3UIIMIO 3a-
CUHTE3 UH- 3a1a4u JIEKOMIIO3UIIHIO
91 U0 331291 JTa9u
(dopmaruuy, 3aaun
IIPUMEHSTh He moxer Haxo- He nocraTouno
P o U-2y-1 -Haxomut 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-
JTU3UpyeT uHPOp- TUYECKU aHAIIN3H-
peuieHus BaTh HH(OpPMa- 3upyeT HHpopMa- 3upyeT uHpopMa-
MaIuio, HeoOX0aH- pyeT uHpopMaIurio,
IOCTaBJIEH- LIMI0, HEOOX 01U - LIMI0, HEOOXO0 U~ U0, HEOOXOTUMYIO
MYIO JIJISI PEeIIeHUS HEO0OXOTUMYIO ISt
HBIX 3a/1a4 . MYIO JUUIS pere- MYIO TSI pCIICHUS JUISL pEIICHHUS 110~
MOCTaBIIEHHOM 3a- N pelIeHHs MOCTaB- .
HUS TIOCTaBJIEH- MMOCTaBJICHHOM 3a- . CTaBJICHHOH 3a/1a4U.
JIAYH. N JIEHHOU 3aJ]auM.
HOM 3a/1a4m. JTa9H.
MOJKET pac- b MaTpH- TATOYHO OBICT- TIETITH MarT-
W3 gt - He moxer pac Cnabo paccma 0CTaTOYHO OBIC VYcrmenHo paccMa
yE-
CMOTpETH BO3- BaeT BO3MOXKHbIE PO paccmaTpUBaeT pUBaET BO3MOKHBIE
PaccmarpuBaer
MO>KHbIE BapyUaH- | BapUaHTHI peUICHUs] | 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 pCHICHUSA 3a-
Ja4, 9Y€TKO OLICHHU-
Bad UX JOCTOHH-

3aJa4yu, OLICHUBaA UX
JOCTOMHCTBA U HEOO-
CTaTKH.

I'pamoTHO, 1OTHY-
HO, apTyMEHTHPO-
BaHHO (hOpMHpPYET
COOCTBEHHBIE CYXK-
JICHUSI 1 OLICHKU.
OtinyaeT 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,

JOCTOMHCTBA U HE- HEJIOCTATKH. CTATKH. CTBa M HEJIOCTATKH.
JOCTATKH.
He moxer rpa-
NA-4yk - P JloctaTo4yHo rpa-

MOTHO, JIOTHYHO,
apryMeHTHPOBAHO
(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
CYXICHUAX APY- paccyXIeHUAX
YYaCTHHUKOB Jiesi- JPYTHX Y9aCTHHUKOB YYaCTHHUKOB
T'MX YyYaCTHUKOB | JPYTHX YYaCTHHKOB
TENBHOCTH JIESITEIIEHOCTH
JIeSITEIIbHOCTH JIeSITEIIbHOCTH
NA-5yk1 - 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 Crno- NI-1nk-a — 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 |y 1nop3BoA- | TMM [POM3BOX- | TEXHOJOTHM IIPO- | IOTMH MPOM3BOJ- | TEXHONOTMA  IPO-
;Igggggzz’ CTBa CTPOHTEIb- | CTBA CTPOM- | U3BOACTBA CTPOH- | CTBA CTPOMUTEIb- | U3BOJACTBA CTPOU-
UL 110 CO- HBIX W  JaHd- | TeIbHBIX W | TSIBHBIX M JAHA- | HBIX W JaHA- | TSIBHBIX H  JIaHI-
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 nzyueHus: AUCUMILIUHBI (MOIYJIs1) O0yUYaOUIHICS TOJIKEH:

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

npoOJeMbl MaTEMATUKH, (PU3UKU U SKOHOMHUKH; TEOPETUUECKHE MOJETH PaCCyKICHUM, IMOBEIe-
HUs, OOyueHUs] B KOTHUTUBHBIX HAayKaxX; MOCTAHOBKY MPOOJIEM MAaTeMaTUYECKOTO U MHQpOpMAIU-
OHHOTO MOJICTMPOBAHUS CIIOKHBIX CHUCTEM; B3aHMMOCBS3b W (YHIAMEHTAIBHOE €IMHCTBO €CTe-
CTBEHHBIX HayK;

YMETH 3(1)(1)6KTI/IBHO HCIIOJIB30BAaTh HAa MPAKTUKE TCOPETUUCCKHUE KOMIIOHCHTBI HAYKM: IMOHA-

TUA, CYKACHUSA, YMO3AKIIIOYCHHUA, 3aKOHBI; MPCACTABIIATE MMAHOPAMY YHUBCPCAJIIbHBIX MCTOA0B U

3aKOHOB

COBPEMEHHOTO

€CTCCTBO3HAHUA,

paboTtartb

Ha

COBPEMEHHOM

ANEKTPOHHO-

BBIYUCIUTENILHOU TEXHUKE; a0CTparupoBaThCsl OT HECYIIECTBEHHBIX (DAKTOPOB MPHU MOJETUPOBa-
HUU pealbHbIX MPUPOJHBIX U OOIIECTBEHHBIX SBJIECHUH; MJIAHUPOBATH MPOLIECC MOJCIUPOBAHUS U
BBIYUCIIUTENLHOTO SKCIEPUMEHTA; OCYILECTBIIATh MOUCK, KPUTUYECKUI aHAIM3 U CHHTE3 HH(OP-
MAalllH, IPUMEHATh CHCTEMHBIN ITOAXO/ JUIS PEIICHUs IOCTABJICHHBIX 3a/a4;

BJIaACTh MCTOAAMHU ITIOCTAHOBKH 3aJa4 U O6pa6OTKI/I PE3YIbTATOB KOMIIBIOTCPHOTO MOACIIN-

pOBaHUsI, HABBIKAMH CaMOCTOSITEIIBHOW PaOOThI B JIaOOpAaTOPUH HA COBPEMEHHOW BBIYHCIIUTEIb-
HOU TEXHUKE.




3.1 Matpuua cooTHeceHHsI TeM/pPa3/1eJi0B Y4eOHOH TUCUMIITIMHBI (MOIYJISA) U
(opMupyeMbIX B HUX YHHUBEPCAJbHBIX U NPO(ecCHOHAIBHBIX KOMIIETEHIM

Tewmsbl, pazensl TUCHUIUIMHBI (MOIYIIS) Komnerenuuu OO0uiee
KOJIMYECTBO
VYK-1 I1K-4 KOMIIETEHIIUH
1. BBeneHue B HCKYyCCTBEHHBIH HHTEIUIEKT + + 2
2. DKCHEpTHBIE CUCTEMBI U IIPECTABICHHE + + 2
3HAaHUU
3. AJNropuTMbI IOMCKA PELIEHUI + + 2

4. CTpyKTYypa H coaepkaHue TUCHUUILTUHBI (MOTYJIs1)
OO0r111ast TPYA0EMKOCTb AUCIHUILIMHBI (MOIYJIs) COCTaBisieT 3 3aueTHble enuHuilbl (108 ak. yacos)

4.1. O0beM IMCUMILIMHBI (MOYJis1) U BUbI Y4eOHOH padoThl

KomuuecTBo ak. yacoB
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
TEJIEM, B T.U.
ayJIMTOPHBIE 3aHSTHSI, U3 HUX 28 6
JICKIINU 14 2
n1abopaTopHbIe paboThI 14 4
CamMocTosTenpHas padoTa 00yJaronuXcst 53 93
popaboTka yueOHOro MaTepuala 1o 33 36
JTUCIUTIINHE (KOHCTIEKTOB, YU€OHUKOB,
MaTepUajoB CETEBBIX PECYPCOB)
MOJITOTOBKA K MPAKTUICCKUM 3aHATUSIM 10 30
BBITTOJIHEHUE UHANBUAYAJIbHBIX 3aJaHUI 10 27
MOATOTOBKA K MOAYTHbHOMY KOMITBIOTEPHOMY - -
TECTUPOBAHUIO (BHITIOJTHECHHE TPCHHUPOBOYHBIX
TECTOB)
KonTpons 27 9
By utoroBoro KOHTpOJIst dK3aMeH
4.2, Jlekuuu
No Paznen quctuminab! (MOIYIIS), TEMBI O0BeM dopmupyembie
JIEKIIUN ¥ UX COJIepKaHue B aK. yacax KOMITCTCHITHH
OYHas 3a04YHas

¢dopma ¢dbopma
oOyueHust | o0ydeHus

BBenenue B HMCKYCCTBEHHBI HMHTEJI-
JIEKT

1. OCHOBHBIE 33724l CHCTEM HCKYCCTBEH- 2 1 VK-1, I1IK-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, [TK-4

JKcnepTHbIE CUCTEMBbI M MIPeCcTaBJIe-
HHUe 3HAHUN

VK-1, [TK-4

Knaccudukanus Ha npumepe aaropurma
k-ommxaitmux coceneir (KNN) Omiro-
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 — koaddunment aerep-
MHUHauuu. JIMHENHHas perpeccusi, IMoJu-
HOMManbHas perpeccus. [lepeoOyuenue
U peryisipusanusi, rpedHeBas perpeccus,
LASSO, Elastic Net.

JluneiHble MOIEeNM AJIS KJIACCU(PUKALINN.
IlepuenTpoH, JOrUCTUYECKAs PErPECCHs,
IIOJIHOCBSI3HbIE HEHPOHHBIE CETH, CTOXa-
CTUYECKUH TIpaJueHTHBIA CIYCK U 00-
paTHOE pacupoCTpaHEHUE TpaJUueHTA.
Perynspusanus  JIMHEWHBIX  MOJENEH
KJIacCU(UKALUUH.

Krnactepusanus. K-means, k-means++,
DBSCAN, arnomepatuBHas KJIacTepH-
3anusi. METpUKM OLIEHKH KJIaCTEpU3ALAN

VK-1, [TK-4

AJITOPUTMBI NOMCKA peleHMit

YK-1, I1K-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, [TK-4

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

MeTtoapl 6€3rpaIueHTHON ONTUMHU3AIIIH:
ciyuaitabiii mouck, hill climb, omxwur,
T€HETUYECKNN aJTOPUTM

VK-1, [TK-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. Arperarust u Bu3yasu3a- koMmIuiekT (IIpo-
s naHHbIX. [IpoBeneHue nep- neccop Intel
BUYHOI'O aHA/IM3a JaHHbIX. Original LGA
2. Hcnons3oBanue u cpaBHEHUE all- 2 2 1155 Celeron) — [YK-1, TTIK-4
roput™MoB kinaccudukanuu: KNN, 9 wr.;
pelaromue IepeBbes U UX aH- Kabuuer ocua-
caMOJIH, JIOTUCTHYECKasl perpec- [IIeH MaKeTaMH,
CHA. HAIIAHBIMA
3. Hcnonp30BaHue U OIiCHKA aJIro- 4 2 y4eGHBIMHU TT0- VK-1, [IK-4
put™MoB perpeccun. [Ton6op omn- coBuAMH, Tpe-
TUMaJbHBIX ITAPAMETPOB perpec- HAKEpaMH U
cunt. JIPYTHMH TEXHH-

4, OnTuMHU3aIIMOHHBIC 33/1a4U U UX 4 2 YECKHMHU CPE/I- YK-1, [IK-4

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

Bcero 14 8

4.4, JlabopaTopHbie padoThI

JlaboparopHble pabOThI HE IPETYCMOTPEHBI.

4.5. CamocrosiTesibHasi padoTa 00y4arommXxcs

OObeM ak. 4acoB
Pasnen pucumnmmT Bua camocrositensHOM paboThI O4YHas
(MOI[yJ‘[S[) Q)opMa 3a04YHasd
oByue- g)OpMa
s oOyueHus
npopaboTKa yueOHOro mMaTepuaia rno
JTUCITUILINHE (KOHCTIEKTOB, y4eOHHUKOB, 11 12
MaTepHaJIOB CETEBBIX PECYPCOB)
1. BBenenue B uc- MOATOTOBKA K MPAKTUYECKUM 3aHITHSIM 3 10
KYCCTBEHHBI MHTEJUIEKT BBINTOJIHEHNE WHIWBUYATbHBIX 3aJaHUI 3 9
MOJITOTOBKA K MOAYJTBHOMY
KOMIIBIOTEPHOMY T€CTUPOBAHUIO - -
(BBITIOJIHEHUE TPEHUPOBOYHBIX TECTOB)
npopaboTka yueOHOTro MaTepuania mno
JTUCIUTITNHE (KOHCIIEKTOB, YI€OHHUKOB, 11 12
2. DKCIEpTHBIE ~ CH- | MaTepHaJloB CETEBBIX PECYPCOB)
CTEMBbl U MPEICTaBICHUE MOATOTOBKA K MPAKTHYECKUM 3aHITHSIM 3 10
3HAHUH BBITIOJTHEHNE WHINBUAYATbHBIX 3aIaHUI 3 9
MOJTOTOBKA K MOAYJIBHOMY
KOMITHIOTEPHOMY 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- | TOATOTOBKA K NPAKTHYECKUM 3aHATUSAM 4 10
Ka pelieHui BBITIOJIHEHUE UHAMBHUIYaJbHBIX 3aJaHUI 4 9

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

Uroro: 53 93

MeTtoaudeckue yKazaHus IS POBEACHUS MPAKTHUECKUX 3aHIATUN MO auciuiummae «OcHo-
BBl HCKYCCTBEHHOT'O MHTEJUICKTa» Jijisl HanpaBiieHust moarotoBku 35.03.10 JlanamadTHas apxurek-
Typa — Muuypusck, 2024 r.

4.6. BrinosiHeHHEe KOHTPOJIbHOM PadoThl 00y4alIIMMHUCH 32049HOI (PopMBI
IIpuctynaTh K BBIIOJHEHHUIO KOHTPOJIBHOM pabOThl HEOOXOAMMO MOCIE U3yUEeHUs MaTepua-
Ja Mo JUTEPaTypHbIM UCTOYHUKAM, YOCIUBIINCH ITyTEM OTBETOB HAa BOMPOCHI IS CAaMOIIPOBEPKH,
YTO MaTepual TEMbI YCBOECH.
Ilenpro KOHTPOIBHOW PabOTHI MO AUCIMIUIMHE SIBISETCS PACCMOTPEHHE TEOPETUUECKUX
aCIIeKTOB U IIPUMEHEHNE OCHOBHOT'O MHCTPYMEHTAPHs YIIPaBJICHUS] HAyYHBIM HCCIIEJOBAHUEM.
TpeboBanwusi K 0HOPMIICHUIO.
KontposnbHast pabota MOKET ObITh BBINOJIHEHA B YUEHUYECKOH (ILIKOJIBHOM) TeTpaau WiIn
Ha JucTax (opmara A4 MEeYaTHBIM WM PYKOIUCHBIM (YETKHM, YHUTaeMbIM) CIIocOO0M. Bebimosn-
HEHHbIE 3aJIJaHMsl PacIloNIaraloTCs MO MpeACTaBIeHHOMY MopsaaKy. CHUCOK MCHOIb3ye MO JuTe-
patypbl IPUBOAMUTCS B KOHIIE PaOOTHI.
Ha tutynpHOM nHcTe pacrmonaraercs cienyomas HHpopManus: Ha3BaHHE JUCIUILIN HE,
®.1.0. obyuaromuiics, Kypc, rpyInia, HoMep 3au€THON KHI)KKH, HOMEp BHIOPAaHHOI'O BapHaHTa U
HOMepa BHINOJIIHEHHBIX 3aJaHUH 110 MOPSIIKY B CIETYIOIIEM BHUJIE:
Cpoku BBINOJIHEHUS. BhIoMHEHHAs KOHTPOJIbHAs paboTa MOANUCHIBAETCS 00yJarOIUMCS
U cIaeTcs Ha IMPOBEPKY MPeroaBaTeNio Ha Kadenpy B yCTAHOBICHHBIE CPOKH, KaK IPaBHIIO, 32
10 nHeit 1o Havana ceccur. IIpoBepka KOHTPOJIBHON PabOTHI MPEro1aBaTeNIeM OCYIIECTBISIETCS B
TeUeHHe HeJenu nocie ee craun. KoHTponbHas paboTra momKkHA OBITH 3a4TeHa K Hadaly JK-
3aMEHAlMOHHOU CECCHH.

4.7. Conep:kaHue pa3iejoB JUCHHUILIMHBI (MOLYJIA)

1. BBeneHue B HCKYCCTBEHHBIN UHTEIIEKT.

OcHOBHBIE 3aJ]a4l CUCTEM HCKYCCTBEHHOTro MHTeUIekTa. Knaccudukanus, kinacrepusanusi,
perpeccusi. TUTIBI MAIIIMHHOTO OOYUYEHUS: C YUHUTENEeM, 0€3 YUUTENs, C YaCTUYHBIM MPUBICUCHHEM
YUHTEIsA, 00yUEHUE C TIOIKPETUICHUEM.

1. DKCHEPTHBIE CUCTEMBI M MPEJICTABIICHUE 3HAHUM.

Knaccudpukanus na npumepe anropurma k-ommxaiimumx coceaeid (KNN) OnuuoHanbHO:
BrIcTpHIif mouck Onrkalmmx coceneit. MeTpuku OIeHKH KIIacCU(UKAILIUU: TTOJIHOTA, TOYHOCTH, F1,
ROC, AUC. BanunganmonHast 1 TectoBas Beioopka. Kpocc-anmmmanusi. Paborta ¢ kaTeropuaibHbIMH
MPU3HAKaAMHU.

Perpeccusi. Merpuxu onenku perpeccuni: MSE, MAE, R2 — koad¢unmeHT netepMuHauy.
JluneitHast perpeccusi, MOJIMHOMUANbHAs perpeccus. [lepeoOyuenue u perymnspusanus, rpeOHeBas
perpeccusi, LASSO, FElastic Net.

Jluneitnpie Moaenu i kKiaaccudukanuu. [leprenTpoH, TOTUCTHYECKasl perpeccusi, OIHO-
CBSI3HBIC HEHPOHHBIE CETH, CTOXACTHYECKHIN TPaJUEHTHBINH CIYCK U OOpaTHOE pacrpoCTpaHeHHE
rpaauenTa. Perynspuszamus TMHEHHBIX MOIesIel KiIacCu(pUKauIH.

Knacrepuzanus. k-means, k-means++, DBSCAN, ariomepatuBHasi kiactepusarus. MeT-




PUKH OLIEHKH KJacTepu3aluu

2. AJITOPUTMBI TOMCKA PEIICHUH.

AJITOpUTMBI, OCHOBaHHBIE Ha MPUMEHEHHH pEIIAoNIuX AepeBbeB. Kpurepuu pasneneHust
y371a: “HOOPMAIMOHHBIA BBIUTPHIII, KpuTepuid JkuHu. AHCaMOIM pelaronX JIePEBbEB: CIIydai-
HBIH JIeC, IPaAMEeHTHBIN OyCTHHT.

MeTton onopHbix BekTopoB. [Ipsimast u oOpatHas 3agaya. OnpeaeneHrue OnopHbIX BEKTOPOB.
SInepHsIi TPIOK.

HaupHbrii 6aiiecoBckuii knaccudukatop. MeToabl OIeHKH pachipe/eiaeHus npusHakos. EM-
ITOPUTM Ha MPUMEPE CMECU TayCCHUaH.

Meroapl 6€3rpaIueHTHON ONTUMM3AIIMU: CIy4daiHbIi mouck, hill climb, oT-xwur, reHeTH4e-
CKMU aJITOPUTM

5. O0pa3oBare/ibHbIC TEXHOJIOTHH
[Ipu u3yueHnn MUCHUILIMHBI (MOIYJIS) UCIOJIB3YIOTCS MHHOBAIIMOHHBIE 00pa30BaTelIbHbIC TEX-
HOJIOTUW Ha OCHOBE MHTETPallMd KOMIETEHTHOCTHOTO U JIMYHOCTHO-OPUEHTUPOBAHHOTO MOAXO0/I0B
C DJIEMEHTaMHU TPAJAMIIMOHHOTO JIEKIIMOHHO-CEMHUHAPCKOTO M KBA3UIIPO(PECCHOHATILHOTO 00y4YeHuUs
C HCIIOJIb30BAaHHEM WHTEPAKTUBHBIX (DOPM MPOBEACHUS 3aHATHM, MCCIEIOBATEIHCKON MPOEKTHOMN
JEATETbHOCTH U MYJIbTUMEIUUHBIX YICOHBIX MAaTEPUATIOB

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

6. OueHo4HbIE CpeaCTBA JUCHUIIMHBI (MOTYJIS)

OCHOBHBIMH BUJaMU JUCHUIINIMHAPHBIX OLCHOYHBIX CPCACTB IIPU (I)YHKI_II/IOHI/IpOBaHI/II/I MOIYJIBbHO-
PEUTHUHTOBOM CUCTEMBbl OOYUEHUS SIBIISIIOTCS: HA CTaJUU PYyOEKHOTO peUTHHTa, (POPMHUPYEMOTO TIO
pe3yibTaTaM MOAYJIBHOTO KOMIIBIOTCPHOI'O TCCTUPOBAHUA — TCCTOBBIC 3aJaHHUA; HA CTAAHUU ITOOII-
PUTENBHOTO pelTHHTra, GOPMUPYEMOTO 1O PE3yJIbTaTaM HaIllMCAHUS U 3allluThl pedepaToB Mo akTy-
aTLHOMU HpO6HCMaTPIKC, Ha CTaJuu IMPOMEKYTOUHOI'O peﬁTHHFa, OomnpeacisICMOro 1o pe3yjabTaraM
CIlauM 3a4eTa — TEOPETUUECKHE BOMPOCHI, KOHTPOJIUPYIOIINE TEOPETUUECKOE COIepKaHNE yueOHO-
To Marcpuajia, 1 KOMICTCHTHOCTHO-OPUCHTUPOBAHHBIC 3aaHWA, KOHTPOJIUPYIOIIHNEC MPAKTHICCKUC
HABBIKM U3 PA3IUYHBIX BHUJIOB MpoecCHOHaIbHON nearenbHocTH obOydatomierocs mo OITOIT man-
HOT'0 HarpasJeHUs, POpMHUpPYEMbIE TPU U3YUYEHUU TUCHUILIMHBI (Moayinst) «KoaupoBanue | 3amiu-
Ta UH(OPMAIIH»

6.1. ITacnopt ¢oHIa OLIEHOYHBIX CPEACTB MO JUCHUIJINHE

Ne | Kontponupyemsie paznens] Kox koHTponupyemoit OLEHOYHOE CPEICTBO
n/m | (TemMbl) TUCHUILUIMHBI (MO- KOMITETEHIINT HanmenoBanue KomnuectBo
JLyIist)
1. | BBeneHue B HICKyCCTBEH- VK-1, IIK-4 TecToBbIC 3a1aHNA 15
HBIN UHTEJIEKT Temsl pedepatoB 3
Bomnpocsr juis sk3a- 8
MeHa
2. | DKcniepTHBIC CUCTEMBI U VK-1, IIK-4 TecToBbIe 3a0aHNA 18
MpeACTaBICHUE 3HAHUN Temsbl pedeparon 3
Bomnpocsr quist ak3a- 10




MCHa

3. | AITOopuTMBI IOMCKa pele- YK-1, I1IK-4 TecToBbIe 3a1aHUS 12
HUH Temsl peeparos 2
Bonpocs nuis sk3a- 8
MEHa
6.2. Ilepeuenn Bompocos ais 3adera (YK-1)
1. OcHOBHBIE 33/1a4H CUCTEM MCKYCCTBEHHOTO MHTEUIeKTa. Knaccudukanusi.
2. OcHoBHbIE 331a4U CUCTEM UCKYCCTBEHHOT0 HHTeIekTa. Kiacrepuzanusi.
3. OcCHOBHBIE 33/1a4H CUCTEM UCKYCCTBEHHOT'O MHTEIIEKTa. Perpeccus.
4. Tunsl MalIMHHOTO O0YYEHUS: C YUUTEIIEM.
S. Turnbl MammHHOTO 00YUYEHHS: 0€3 YUUTEIS.
6. Tunsl MalIMHHOTO OOYYEHUS: C YACTUYHBIM MPUBJICUCHUEM YUUTEIS.
7. Tunsl MalIMHHOTO 00y4YeHUS: O0yYEHHE C OAKPEIITICHUEM.
8. Knaccudukanus va npumepe anropurma k-ommkaiiimumx coceneid (KNN)
9. BoIcTpbIil mouck Oumkalux cocenei.
10. MeTpuku OIeHKH KiIacCU(pHUKAIMK: T0JHOTa, TouHOoCcTh, F1, ROC, AUC.
11. Banunanuonnas u tectoBast Beioopka. Kpocc-Banuaarusi.
12.  PaGota ¢ kaTeropuaJbHbIMH IMPHU3HAKAMH.
13. Merpuku ouenku perpeccun: MSE, MAE, R2 — koad¢uiineHT nerepMuHaIum.
14.  Jluneiinas perpeccusi, IOJIMHOMHUAJIbHAS PETPECCHUSL.
15.  IlepeoOyuenue u perymnspusanus, rpedHeBas perpeccusi, LASSO, Elastic Net.
16. [TepuenTpoH, JIOrUCTUYECKAST PETPECCHS, TOTHOCBA3HBIE HEUPOHHBIE CETH, CTOXaCTUYECKHI
TpaJueHTHBIN CIYCK U 00paTHOE paclpoCTpaHEeHUE TPAAUEHTA.
17.  Perynspuszanus TMHEHHBIX MoJieel Kilaccu(pUKaIUUU.

18.  Knacrepusamus. k-means, k-means++, DBSCAN, ariomepaTtuBHas kiacrepu3sanus. Mert-
PHUKHU OLIEHKH KJIacTepU3aIiu.

19.  Anroputmsl, OCHOBaHHBIE Ha MPUMEHEHHH PELIAIOIIUX JIePEBEB.

20. Kputepuu pazaenenus ysna: uHGOpMallMOHHBIN BBIUTPBILL, KpuTepuid JKUHU.

21.  AnHcaM0uu pemaroumx AepeBbeB: CIyYalHbIN jec, TpaJueHTHbIH OYCTHHT.

22.  Meron onopHBIX BeKTOpoB. [Ipsimast u oOpaTHast 3a1a4a.

23.  OmnpezeneHue OMOPHBIX BEKTOPOB. SIepHBIH TPIOK.

24.  HawuBHbIN 0aiieCOBCKHIA KIIACCH(PUKATOP.

25.  Meroabl OLICHKH paciipefesieHus npu3Hakos. EM-anroputM Ha npuMepe cMecH rayccHuas.
26. Mertoapl 6e3rpaIMeHTHON ONTUMHU3AIINH: CIIyYaiHbIN mouck, hill climb, oTxur, renernye-

CKHH aJITOPUTM

6.3. IlIka1a OLlEeHOYHBIX CPEJACTB

YpoBHM  OCBOE-
HUSL ~ KOMIIETEH-
847041

Kpurepun oniennBanus

OneHouHbIE CpeacTBa
(xon-Bo GanoB)

[IponBuHYTHII
(75-100 6asoB)
«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-
MO3UIUIO 33Jla4M; YMEEeT MPUMEHATh OOJbIIOE KOJIU-
YEeCTBO IBPUCTHK, CHOPMHUPOBAHHBIX HA OCHOBE KOM-
MEPUYECKOT0 U aKaJIEeMUYECKOTO OIIbITA; MHTEPECYETCS
HOBBIMHU TPEHJAMH B CBOEH MPOQECCHOHATBHON OT-

TECTOBBIC 33 [aHUsI
(30-40 6ammoB)
pedepat

(8-10 6ammoB);
BOIPOCHI K 9K3aMEHY
(37-50 6ammoB)
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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 U1 pabovmx 3a/1a4.

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 3aJl1a4d; YMEET MPUMEHSTh JOCTaTOYHOE 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 pabodymnX 3aaad.

TECTOBBIC 3aaHuUs
(20-30 6amnoB)

pedepar

(5-7 6amnoB);
BOIIPOCHI K 9K3aMEHY
(25-37 6amnoB)

[ToporoBssiii
(35-49 6amnoB)
«YIOBIICTBOPH-

TEJIBHO

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 MPUMEHATHh 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
3aJ1ad.

TECTOBBIC 3a/laHUA

(15-20 6amioB)
pedepar

(2-4 6amna);
BOIIPOCHI K 9K3aMEHY
(18-25 6amioB)

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 NPUMEHSATh 10CTaTO4-
HO€ KOJIMYECTBO IBPUCTUK; HE MHTEPECYETCS] HOBBIMU
TpeHJaMH B CBO€il mpodeccuoHaTbHOW OTpaciu; He
BEPHO OLIEHUBACT CIIOKHYIO CUTYaIUI0, HE BEPHO OlLie-
HUBAET PUCKH U NOCIEACTBHSI CBOUX JEHCTBUM.

TECTOBBIC 3aaHuUs
(0-13 6ammoB);
pedepat
(0-3 6amna);
BOIIPOCHI K 9K3aMEHY
(0-18 6amoB)

Bce KOMIUIEKTBI OLEHOYHBIX CPEACTB (KOHTPOJIbHO-U3MEPUTEIBHBIX MAaTEpHalIOB), HEO0XO-
JUMBIX JJI OLICHKM 3HAHUM, YMEHUH, HABBIKOB U (MJIM) OMbITA AEATEIbHOCTH, XapaKTEPU3YIOLINE
sTanbl (OPMUPOBAHMSI KOMIIETEHLMN B IPOILIECCE OCBOEHHUS IUCHUIUIMHBI (MOZYJS) MOAPOOHO
IpeJCTaBJIeHbl B JOKyMeHTe «DOH] OLEHOYHBIX CPEACTB JUCIUIUTUHBI (MOIYIIS)».

7. YueOHO-MeTOAMYECKOE U MH(POPMAIHOHHOE O0ecriedeHne JUCHUILTUHBI (MO1YJIs1)

1. Toamaués, C. I'. OCHOBBI MCKYCCTBEHHOTO HHTEIUICKTa

7.10cHOBHAas1 yyeOHas quTEpaTypAa:

yuebHoe mocobue / C. T.

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

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

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

2. boposckas, E. B. OCHOBBI MCKYCCTBEHHOT'O HHTEJUICKTA

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 : 31neKTpOHHBIH // JIaHb : 371eKTpOHHO-OMOINOTEYHAs cCUCTEMA.
— URL.: https://e.lanbook.com/book/151502

3. CucremMbl UCKYCCTBEHHOTO MHTEIUIEKTa: yued. mocobue it By3oB/Cunmopkuna W.I.M.:
Knopyc, 2014. - 245 c.: un. - bubmuorp.: c. 244-245. - ISBN 978-5-406-03503-0..

4. HoBukoB, ®@. A. CUMBOJINYECKUN HCKYCCTBEHHBI MHTEJUIEKT: MAaTEMATUYECKUE OCHOBBI

MPEACTABICHUS 3HaHUM : ydyeOHoe mocoboue s By3oB/ . A. HoBukoB. — Mocksa :
WznatensctBo FOpaiit, 2023. — 278 c. — (Bwicmee o6pazoBanue). — ISBN 978-5-534-00734-3.
— Tekcr : osnextponnsiid // OOpa3oBarenbHas 1wiatdopma HOpaiitr [caiit]. — URL:

https://urait.ru/bcode/512382

7.2 JlonoTHMTEJIbHASA y4eOHas JIuTeparypa:

1. Peibuna I B. OCHOBBI MOCTPOCHUSI MHTEIUICKTYAJIBHBIX CHCTEM: y4eO. mocoOue sl BY-
30B/Pribuna I'.B. - M.: ®unance u cratuctuka: Madpa-M, 2010. - 430 c.
2. Brrorun BB. DiieMeHTBI MaTeMaTH4eCKON TEOPHH MAIIMHHOTO OOydeHHs: yued. mocobue

it By30B Berorun B.B.; Mock. ¢usuko-texs. un-t (roc. yu-t), PAH, Un-T npobiem nepenaun
unpopmanuu um. AA. Xapkepuua. - M.: MOI'U - UIIIIN PAH, 2010. - 231 c. Cucremsl UCKycC-
CTBEHHOTO MHTeJIeKTa. [IpakTiueckuii kypc: yued. mocobue s By3oB / UymokoB BJI., Acraxoa
N.®., IToramoB AC. [u 1p.]. - M. BUHOM. Jlaboparopust 3Hanwmit: ®usmariaut, 2008. - 292 c.

3. SAcuunkuit JLH. BBeneHue B HMCKYyCCTBEHHBIM HHTEIEKT: y4yeb. mocobuwe uis BY-
30B/Scannkuii JI.H. - 2-e uzn., ucnp. - M.: Axagemus, 2008. - 174 c.

4. Ocurios I'.C. MeTobl HCKYCCTBEHHOr0 HHTEILIeKTa: MOHOrpadus J/OCHNoB C. - M.: @us-
matiut, 2011.-295c. .

5. JIro b. Teopust u npakTrKa HeoNpeAeIeHHOro nporpammupoBanus/JIro b.; ep. ¢ anrn. Tro-
menueB FO.B., Karanos 10.T.; pen. nep. Tromenues FO.B. - M.: BUHOM. JlaGopartopusi 3HaHMH,
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. Kypeituuk BB., Kypeitunk B.M., Pom3un CU. Teopust 3BOTIOLMOHHBIX BBIYMCIEHUMN: [MO-

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

7.3 Metoanueckue yKazaHus 0 OCBOEHHUIO TN CHUILIUHBI (MOTYJIfA)
Mertoanyeckue ykazaHus Ul IPOBEACHUS MPAKTUUECKUX 3aHATUH 10 TUCIUIUIMHE «OCHOBBI
MCKYCCTBEHHOTO MHTEIUIEKTa s HarpasiieHust moarotoBku 35.03.10 JlanamadtHas apxuTekTypa

7.4 UndopmannoHHbie M HU(PoOBbIe TEXHOJIOTHH (IPOrpaMMHoe odecreye-
HHe, COBPeMeHHbIe MPodeCcCHOHAIbHBIE 0a3bl JaHHBIX U HHPOPMAIITUOHHBIE

CIIPABOYHbIE CUCTEMBI)

VyeOnas aucumiiiuHa (MOJyJb) MPEeayCMaTPUBAET OCBOCHHE MH(OPMALMOHHBIX U IUPO-
BBIX TEXHOJOTMHA. Peanu3anus u@poBbIX TEXHOIOTHI B 00pa30BaTeIbHOM MPOCTPAHCTBE SIBIISAETCS
OJTHOW M3 BaXKHEHIIMX 1iesield oOpa30BaHusl, JArOIIEH BO3MOKHOCTh pa3BUBATh KOHKYPEHTOCIIOCO0-
HbIE KaueCcTBa 00y4aroLIMXcsl Kak OyAyIuX BHICOKOKBATH(HUIIMPOBAHHBIX CHELIUATUCTOB.

[{udpoBble TEXHOIOTHH MPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3()PEKTUBHOrO peLIeHUs 3a-
Jad npohecCHOHAIBHOTO, COIMAILHOIO, JMYHOCTHOIO XapaKTepa C MCIOJIb30BAHUEM Pa3JIMYHbIX
BUJIOB KOMMYHUKAIIMOHHBIX TeXHOJNOTUH. OcBoeHHE HU(POBBIX TEXHOJIOTUH B paMKax JaHHOMN
JUCLUTUTMHBL (MOJYJIsl) OPUEHTHPOBAHO Ha CIIOCOOHOCTH 0€30I1acHO M HaJIeXaluM 00pa3oM Io-
Jy4yaTh JOCTYII, YIPaBISATh, HHTETPUPOBaTh, OOMEHUBATHCS, OIIEHUBATh U CO3AaBaTh HH(GOPMAIUIO
C MOMOIIBI0 IU(POBBIX YCTPOMCTB M CEeTEBbIX TexHosoruil. ®opmupoBanue U(PoBO Komrie-
TEHTHOCTH Ipeanoaraet padoTy ¢ JaHHBIMU, BJIa/IeHUE HHCTPYMEHTAMU JJ11 KOMMYHUKAIIUH.
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7.4.1 D1eKTPOHHO-0UO0INOTEYHbIE CUCTEMbI U 0a3bI JAHHBIX

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

2. ba3a manHbIX 251eKTpOHHBIX HHOopMalmoHHbIX pecypcoB PI'BHY ITHCXB (morosop mo
00€CTIeYeHHIO JTOCTYTIA K 3JIEKTPOHHBIM HHpopMarmonHeM pecypcam ®I'BHY ITHCXBb uepes Tep-
muHan ynaieHHoro gocryna (TY ®I'BHY [THCXE) ot 09.04.2024 Ne 05-YT/2024)

3. DnexktponHas Oubnmoreunas cuctema «HammoHanmeHbI H(GPOBON pecypc «PyKOHT»:
Komnekmun «ba3osiit MmaccuB» u «Komoc-c. Cenbekoe xo3siictBoy» (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 matdhopme OO0 «DnekTpoHHOE U3/a-
tenbctBo FOPAWT» ot 07.05.2024 Ne 6555)

5. DnekrpoHHo-OuONMoTeuHas cucrema «Bepuanckuity (https://vernadsky-lib.ru) (norosop
Ha 0€3BO3ME3THOE MCIOJIb30BaHue pon3BeacHUi oT 26.03.2020 Ne 14/20/25)

6. baza manuepix HOB «HarmmonanbHas snekrponHas oubnunoreka» (https://rusneb.ru/) (mo-
roBop o noaxiarodennu Kk HOb u mpenocraBnenuun nocryna k oobektam HObB ot 01.08.2018 Ne
101/HDOb/4712)

7. Cornamnienue 0 COTpYJHHYECTBE TI0 OKA3aHUIO0 OMOIMOTEYHO-MH(OPMAIIIOHHBIX U COLIH-
OKYJBTYPHBIX YCIyT MOJIb30BATEISIM YHUBEPCUTETA U3 YMCJIa UHBAIUIOB 10 3PEHUIO, CIa0OBH -
IIMX, THBAIUOB JIPYIHUX KATErOPUH C OrpaHWYCHHBIM JIOCTYIIOM K WH(GOPMAIUH, JIUI, HMCIOIINX
TpyaHocTu ¢ yteHueM muiockoneuatHoro Tekcta TOI'BYK «TamboBckas obmacTHas yHUBEpCallb-
Has HayuHas oubnmunoreka uM. A.C. Ilymkunay (https://www.tambovlib.ru) (cornamenue o corpya-
HuyecTBe oT 16.09.2021 Ne 6/H)

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

2. DnexTpoHHBIA nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHT» (noroBop Ha yciyru
1o conpoBoXkaeHUI0 0T 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpemeHHbIe IPOdeccuoHaTIbHBbIE 0a3bI JTaHHBIX

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

2. baza mannbix Hayunoil snextponnoit 6ubnuorexkn eLIBRARY.RU — poccuiickuii un-
(bopMalMOHHO-aHATUTUYECKUH TIOpTal B 00JaCTH HAYKU, TEXHOJIOTMH, METUIIMHBI U 00pa30BaHus -
https://elibrary.ru/

3. Ioptan oTKpbITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpoiThie naHHble DenepanbHOW  COyKObl TOCYAApCTBEHHOM CTAaTUCTUKH -
https://rosstat.gov.ru/opendata

7.4.4. JInieH3UOHHOE 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 pOCCUHCKUX | moATBepIKIaro-
MIPOCTPaHIEMOE) MPOTpaMM ISt HIEeTo JOKyMEH-
OBM u BJ] (ipn Ta (Ipu HAJIU-
HAJTMYHUH) YUH)
1 Microsoft Microsoft Corporation JIunieH3noHHOE - JIvnensus
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ot 04.06.2015

BBIX 3aFIMCTBOBA-
HUH B y4eOHBIX U
HAyYIHBIX paboTax
«AHTHUIIaTUaT
BVY3»
(https://docs.antipla
giaus.ru)

Windows,
Office Professional Ne 65291651
CPOK JEHCTBUSL:
OGeccpoyHO
AHTHBUpYCHOE AO «JlaGoparopus JluueHsnonHoe https://reestr.digital. [ Cy6auuensu-
IIPOrpaMMHOE Kacnepckoro» gov.ru/reestr/36657 | oHHbII TOTOBOD
obecrieueHne (Poccus) 4/?sphrase_id=4151 | ¢ OO0 «Codo-
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- JluuensnonHoe https://reestr.digital. Konrpakr ¢
JAPTHBI - Hble TexHomorun» (Poc- gov.ru/reestr/30163 | OOO «Py6u-
OducHblil maker cust) 1/?sphrase_id=2698 KOH
Tt paboThI € 10- 444 ot 24.04.2019
KYMEHTaMH1 Ne
1 TI0YTOM 0364100000819
(myoffice.ru) 000012
CPOK JIEHCTBUSL:
O6eccpoyHO
OducHbIi maker AO «P7» JlunieH3noHHOE https://reestr.digital. Kontpakr ¢
«PT7-Oducy» gov.ru/reestr/30666 000 «Co-
(meckTomHas Bep- 8/?sphrase_id=4435 TEKC»
cus) 041 ot 24.10.2023
Ne
0364100000823
000007
CPOK JEHCTBUSL:
OeccpoyHO
OrnepannoHHast 00O "Bazanst cB0GO- JIutieH3nOHHOE https://reestr.digital. KonTpakr ¢
cucTeMa «AJbT HOE TIPOTPaMMHOE gov.ru/reestr/30326 000 «Cop-
O6pazoBanue» obecnieuenue" 2/?sphrase_id=4435 TEKC»
015 ot 24.10.2023
Ne
0364100000823
000007
CPOK JEHCTBUSL:
OeccpoyHO
IIporpammuas cu- AO «AHTHIUIaTHAT» JIuueH3noHHOE https://reestr.digital. | JTunensuonubrii
cTema Juist oOHa- (Poccus) gov.ru/reestr/30335 | morosop ¢ AO
PYKEHHsSI TEKCTO- 0/?sphrase_id=2698 | «AnTuuiaruaT»
186 ot 23.05.2024

Ne 8151, cpox
JICHUCTBHS: C
23.05.2024 1o
22.05.2025

Acrobat Reader
- IPOCMOTP JIOKY-
menToB PDF,
Djvu

Adobe Systems

CB0OOTHO pacmpocTpa-
HAEMOE

Foxit Reader

Foxit Corporation

CBoboHO pacnpocTpa-
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- MPOCMOTP JIOKY- HIEeMOe
menToB PDF,
Djvu

N

>

o ~

7.4.5. Pecypcbl uHGOPMALIMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTn « AHTEepHET)
CDTOwiki: 6a3a 3nanuii mo nunudposoii Tpanchopmanuu https://cdto.wiki/
OTkpelITast mporpaMMHasi OnOIMOTeKa sl MalMHHOTO 00y4eHus https://www.tensorflow.org/
OpeltMBOPK MAaITMHHOTO 00y4eHus ISl si3bIka Python ¢ OTKpPBITBIM UCXOIHBIM KOJIOM
https://pytorch.org/
OtkpeiTas 6mbauoTeka https://keras.io/
Caiit @enepanbHO CIIy>KOBI TOCYapCTBEHHOM cTaTucTHKH (PoccraT). DnekTpoHHBIN pecypc.
Pexxum mocryma: 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
Pexxum noctyma: http://www.devbusiness.ru/development/staff.htm
CaiiT BbICIIICH aTTecTallMOHHOM Komuccuu // http://vak.ed.gov.ru

7.4.6. LlndpoBbie HHCTPYMEHTHI, IPUMEHsIEMbIe B 00pa30BaTeJILHOM Ipoiecce
LMS-tnardpopma Moodle

Bupryansnast nocka Mupo: miro.com

Buptyansnas nocka SBoardhttps://sboard.online

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

O6naunsie cepBuckl: Sunekc./Juck, O6nako Mail.ru

Cepsucsl onpocos: Suaexc ®opmsl, MyQuiz

Cepsucol BueocBs3u: Suaekc reaemoct, Webinar.ru

8 CepBHc coBMecTHOW paboThl Haja mnpoekTtamu s HeOonpmmx rpynn Trello

NookrwnpE

http://www.trello.com

7.4.7. llndpoBbie TEXHOJOTHH, IPUMEHsIeMbIe IPH U3YYEHUHU JUCHUILIHHbBI

Ne | Hudpossie Bunsl yaeOHOM pabOTHI, BBIIOIHSIE- dopMmupyemsie NAK
TEXHOJIOTUHM | MbI€ C MPUMEHEHUEM LIUPPOBOIl TeX- KOMITETEHIINT
HOJIOTUU
1. | O6nauneie | Jlekuun
1t VK-1 Ua-1,2,3,4,5
texHosiorun | CamocrosiTenbHast paboTa
2. | Bonbime Jlexun
[K-4 na-1
JIAHHBIE CamocrosTenbHas pabora
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8. MaTepua/IbHO-TEXHHYECKOE o0ecnevyeHne TUCIUILINHBI (MOayJast) (MOTyJis1)

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,
noM 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 TOCOOHH.

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-
cremuslit kommiekt ([Iporeccop Intel Original LGA 1155 Celeron) — 9 wt.; Kabuser 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

IMomereHue i caMOCTOATEIbHOU paboThl: ipuHTEp — 3 1., MDY Canon i-Sensys MF
4410, noyroyk Hewlett Packard Pavilion, komnetotep — 3 mt, komnbetotep 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-00pa30BaTENBHYIO 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, YTBEpKIACHHOTO
npuka3zoM MunoOpuayku P® Ne 736 ot 01 aBrycra 2017 r.

ABTOpBI:

3aBeAyroImuil Kadeapoit MaTeMaTHKH, GU3UKH U MH(OPMAUOHHBIX TexHomorui Kapreunna H.B.

CTapIIMii TpenojaaBaTesib Kadeapbl MaTeMaTHKH, (GU3MKH W WHOOPMAIMOHHBIX TEXHOJOTHI
[Tuenuunesa H.B.

Penensent:
3aBeAYIOMMA KadeIpoil CTaHAapTU3AIMH, METPOJIOTHH U TEXHUYECKOTO CepBHCA, K.T.H., JOILICHT
XaryHues B.B.

IIporpamma paccMoTpeHa Ha 3acelaHuM Kadeapsl JaHImadTHOW apXUTEKTYPhbl, 3eMJIeyCTpONi-
cTBa U KagactpoB (mpotokos Ne 7 ot 12.03.2019 r).

[Iporpamma paccMoOTpeHa Ha 3aceJaHMM ydyeOHO-MeToauueckoil komuccuu IlnomooBomiHoro
uHctutyTa uM. .B. Muuypruna Muuypunckoro I'AY (mpotokon Ne 9 ot 22 anpens 2019r.).

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

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

[Iporpamma paccMoTpeHa Ha 3acemaHuu Kadeapbl JaHAmad@THOW apXUTEKTYphI, 3eMIie-
ycTpoicTBa 1 KaaactpoB (mpotokoin Ne § ot 17.03.2020 r).

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

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

[IporpamMma nepepaboTaHa U JOMOIHEHA B cOOTBETCTBUH ¢ TpeboBaHusimu GI'OC BO.

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

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

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

[Tporpamma paccMoTpeHa Ha 3acefaHuM Kadeapbl JaHAMAPTHON apXUTEKTYphI, 3emIe-
ycTporcTBa 1 kanactpoB. ITporokon Ne 11 ot «16» nrons 2021 r.

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

[Tporpamma yTBepkJIeHa pelieHneM Y 4eOHO-METOAMYECKOT0 COBETa YHUBEPCUTETA MPOTO-
koa Ne 10 ot 24 wurons 2021r.

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

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

IIporpamma yTBep>KAeHa perieHueM Y 4eOHO-MEeTOAMYECKOT0 COBETa YHUBEPCUTETA MPOTO-
koJ1 Ne 8 ot 21 anpens 2022 r.

[TporpammMa paccMOTpeHa Ha 3acelaHUM Kadeapbl MaTeMaTHKH, (U3UKH U WH(OPMAIMOH-

16



HBIX TexHoJIoTui. [Iporokon Ne 9 ot 1 nronst 2023 .

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

[TporpammMa yTBEep)KIeHa pelieHueM Y4eOHO-MeTOAMUYECKOI0 COBETa YHUBEPCUTETA IIPOTO-
koi1 Ne 10 ot 22 wurons 2023 roxa.

[TporpammMa paccMOTpeHa Ha 3acelaHuM KadeIpbl MaTeMaTHKH, GU3MKH U HH(OpPMAIMOH-
HBIX TexHoJIoTui. [Iporokon Ne 6 ot 14 mas 2024 r.

[TporpammMa paccMoTpeHa Ha 3acelaHMM y4yeOHO-MeToIu4ecKoil komuccun HMHkeHepHOro
uHCTUTYTa IpoToKoa Ne 9 ot 20 mas 2024 r.

[TporpammMa yTBEepKIeHa pelieHueM Y4eOHO-METOAMUYECKOI0 COBETa YHUBEPCUTETA IIPOTO-
ko1 Ne 09 ot 23 mas 2024 1.

OpurnHan JOKyMeHTa XpaHuTcs Ha Kadeape JanamadTHONH apXUTEKTYpPbI, 3eMJICYCTPOii-
CTBAa U KaJlacTpOB.
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