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1. Heau ocBoeHMs TUCHUIINHBI (MOIYJIs1)

[enstMu OCBOCHUS TUCIUIUIMHBI (MOJIYJIs) SIBJISIETCS OBJIaJICHUE OO0YYarOIIMMHKCS OCHOBHBbI-
MH METOJIaMU TEOPUU HHTEJUICKTYalIbHBIX CHUCTEM, IPUOOpPETEHHE HABBIKOB IO HCIIOJIb30BAHHIO
MHTEJJIEKTYaJIbHBIX CUCTEM, U3yUY€HHE OCHOBHBIX METOJIOB MPE/ICTABICHUS 3HAaHUI U MOJAEIUPOBa-
HUS PaCCyKICHUMU.

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

CornacHo y4eOHOMY MiaHy no HampasiaeHuro noaroroBku 35.03.10 Jlanamadraas apXuTek-

Typa IucuuIuinHa (Moayib) «OCHOBBI HCKYCCTBEHHOTO MHTEIIEKTa» OTHOCUTCS K 4acTH, (GOopMu-
pyeMoii yd4aCcTHUKaMHU 00pa3oBaTeIbHBIX OTHONICHHM, deKTUBHBIM auciuminaam (b1.B.J1B.05.02)

Martepuan JUCHUIUIMHBL (MOAYJsl) TECHO B3aUMOCBSI3aH C TaKUMU JAMCHUIIMHAMH (MOJIY-
asMu), Kak «Matematuka (reomerpus)y», «be3onacHOCTh Ku3HeAeaTenbHoCcTnY, «MHpopmannon-
HbIE€ U KOMITBIOTEPHBIE TEXHOJIOTUU B JAHAMA(THON apXUTEKType». 3HAHMS, YMEHUS U HaBBIKU,
chopMUpOBaHHBIE B XOJ€ U3YUYCHUS JAHHOW JUCIUIUIMHBI (MOIYJIsl) HEOOXOAUMBI B JaJIbHEHIIIEM
JUISL OCBOCHUS TaKUX TUCIHUIUINH, Kak «H(}opMalMoHHbIe TEXHOJIOTUU B JIAHAIAQTHONH apXUTEK-
Type», «KoMIbIoTepHOEe MPOESKTUPOBAHUE M MOJEIHPOBAHNE OOBEKTOB JaHIMA(THONW apXUTEKTY-
PBD», TIPOXOXKACHUS MPOU3BOJACTBEHHON TEXHOIOIMUECKOH (IMPOEKTHO-TEXHOJIOTHYECKON) MPaKTH-
KU, noarorosku k ' MA.

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

OcBoeHME TUCHUIUIMHBI (MOAYJS) HAMpaBieHO Ha (HOPMHUPOBAHHE CIECAYIOIIUX KOMIIETEH-
ITUH:

YK-1 CniocoGeH ocyIecTBIsATh MOUCK, KpUTHUECKUN aHaIN3 U CUHTE3 UH(OpMAIINH, IPUMe-
HATh CUCTEMHBIN MOAXO0J JJIS PELICHHS ITOCTABICHHBIX 3a/aY;

[IK-4 CnocobeH mpaBuiIbHO M 3(P(HEKTUBHO BBHIMOJHATH MEPONPHUATHS 10 COXPAaHEHHUIO
HacaXJCHUI B MHTEpecax 00eCleyeHus MmpaBa KaXKJIoro rpakJlaHiHa Ha OJIaronpUsTHYIO OKpYKa-

IOLIYIO Cpeay.

Kox n Kox 1 HanmeHoBa- Kpurepun onieHHMBaHUS pe3yNbTaTOB O0YIECHUSA
HanMEHOBa- HHUE WHAUKATOpa
HUE YHHUBEp- JOCTIDKCHUS YHH-
caJabHOU BEPCAJIbHBIX KOM- HU3KHH (J101opo-
KOMIIETEH- e TEHIIMI TOBBLIM, KOMIIE- . . .
MOPOTOBBII 0a30BEIi MIPOABUHY ThIH
U1 TeHIms He cop-
MHpPOBaHA)
VK-1 Cno- WUJ1-1yk.1 Anamnu- He moxer
A-Lvia Cna6o anamusupy- | XOpOIIO aHAIM3H- OTiH4HO
cobeH ocy- 3UpYeT 3aJauy, aHATN3UPOBATh
€T 3a71a4y, BBIACISISL | PYeT 3ajauy, Bbljie- | aHaJu3upyeT 3a7ady,
HIECTBIIATh BBIJICIISAS ee 6a30- 3a/1a4y, BbIIETISS
ee 0a30BbIE COCTAB- s ee 0a30BbIC BBIZIENISAS ¢ 0a30BbIC
MTOUCK, KPH- BBIC COCTaBJISIO- ee 0a30BbIE CO-
o JISIOIIHE, cl1abo COCTaBJISAIOIIIHE, COCTaBJISIOIIINE, OT-
THYECKUI IIHe, OCYIIECTBISIET | CTaBISIONINE, HE
OCYUIECTBJISIET IE- | XOPOULIO OCYIIECTB- | JIMYHO OCYIIECTBIISIET
aHaIu3 U JIEKOMIIO3UIIUIO OCYILIECTBIISICT
KOMIIO3HIIUIO 3a/1a- JIIET TEKOMITO3H- JIEKOMIIO3HUITUIO 3a-
CHHTE3 UH- 3a1a4u JIEKOMIIO3HUIUIO
qu LIHIO 3aaY nauu
(dopmaruuy, 3a71a4u
MPUMEHSATh He moxer Haxo- He gocraTouno
P . Ua-2,- -Haxomut . JlocTaTo4HO OBICT-
CHCTEMHBIH JUTH U KPUTUYC- YETKO HAXOJUT U VemnenHo HaXoQuT U
Y KPUTHYECKH aHa- PO HAXOJUT U KPU-
TTOIXO, IS CKH aHAJIM3UPO- KPUTHYECKH aHAJIH- KPUTHYECKH aHAJIH-
JTU3upyeT uHdop- THYECKU aHAITN3H-
peuieHus BaTh HH(OpPMa- 3upyeT HHpopMa- 3upyeT uHpopMma-
Marui, HeoOX0IH- pyeT nHpOPMAIHIO,
IOCTaBJIEH- LIMI0, HEOOX 01U - LIMI0, HEOOXO0 U~ U0, HEOOXOTUMYIO
MYIO JUTSI PELICHHUS HEO0OXOTUMYIO ISt
HBIX 3a/1a4 . MYIO JUUIS pere- MYIO TSI pCIICHUS JUISL pEIICHHUS 110~
MTOCTaBJICHHOMH 3a- N pelIeHHs TOCTaB- N
HUS TTOCTaBJICH- MOCTaBJICHHOM 3a- . CTaBJICHHOM 3a/1auHu.
Jlauu. . JICHHOM 3aJ1auu.
HOM 3aJ1auu. JTavu.
He moxer pac- Cnabo paccmaTpu- OCTaTOYHO OBICT- VYcenenHo paccmar-
NIa-3 1 -
-
P Y CMOTpETH BO3- BaeT BO3MOXKHBIE PO paccMaTpuBacT pHUBaET BO3MOXKHEIC
aceMarpusact MOJKHBIC BapUaH- | BapHaHTHI PEIICHUS | BO3MOXKHBIC BapH- BApPHUAHTHI PEUICHUS
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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 pCIICHUSA 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,

JIOCTOUHCTBA M He- HEIOCTaTKH. CTaTKH. CTBAa M HEJIOCTATKH.
JIOCTATKH.
He moxer rpa-
-4y - p HocrarouHo rpa-

MOTHO, JIOTHUYHO,
apryMEeHTHPOBAHO
(dhopmupyer cob-
CTBEHHBIE CYXJIe-
HHUS U OLEHKHU. XO-
pOLIO OTIIMYaeT
(baKTel OT MHEHHUH,

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

Omnpenensier 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 . MHTEPIPETALNH, 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- paccyXICHUAX
YYaCTHHUKOB Jiesi- JIPYTHX Y9aCTHHUKOB YYaCTHHKOB
THX yYaCTHUKOB | JPYTHX YYaCTHHKOB
TENBHOCTH JIESITEIIEHOCTH
JIeSITEIIbHOCTH JIeSITEIIbHOCTH
W/1-5yk.1 - He moxer onpe- | CnaGo ompeznenser | Xopomlo onpenensi- | YCIEIHO onpenes-

€T U OIIEHHUBAET I10-
CJICZICTBUS BO3MOX-
HBIX PELICHUI 3a1a-

peuieHui 3a1auu IIEHUW 3a/ayu. 3aJ1a4u. 3aJa4n. Yl.
ITK-4 Crno- NA-1nks — He roror ompe- | Cna6o moaroros- | Jlocrarouno xo- | OTIUYHO  MOATO-
cobeH mpa- Ompeznenser oc- | JelsATh OCHOB- | JIEH K OIpeJene- | polo ONpeAessieT | TOBICH K ompese-
BHJILHO 1 HOBHBIC TEXHOJIO- | HBIE  TEXHOJO- | HUI0O  OCHOBHBIC | OCHOBHBIC TEXHO- | JJCHHIO OCHOBHBIC
SQOEKTUBHO |y 1nop3BoA- | TMM [POM3BOA- | TEXHOJOTHM IIPO- | IOTMH IPOM3BOJ- | TEXHONOTHA  IPO-
;Igggggzz’ CTBa CTPOHUTENb- | CTBa CTPOM- | U3BOACTBA CTPOHU- | CTBA CTPOUTEIIb- | M3BOJICTBA CTPOH-
UL 110 CO- HBIX W  JaHd- | TeIbHBIX U | TSABHBIX M JAHA- | HBIX W JaHA- | TSABHBIX H  JIaHI-
XPaHEHHTO madTHBIX paboT | maHmmadTHRIX | 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 O6IJ_II/IX BOIIPOCOB HAYKH B HAYYHBIX HCCICOAOBAHUAX; COBPECMCHHBLIC

npo0sieMbl MaTeMaTUKH, (PU3UKKU U SKOHOMHUKH; TEOPETHUUYECKHE MOJIEIHN PacCyKIeHUM, moBee-
HUs, 00yueHHs] B KOTHUTHUBHBIX HayKax; MOCTaHOBKY MPOOJEM MaTeMaTH4ecKoro U MHQopMaiu-
OHHOT'O MOJIEJIMPOBAHUS CIIOKHBIX CHCTEM; B3aMMOCBS3b U (PYHIAAMEHTaJIbHOE €IMHCTBO €cCTe-
CTBEHHBIX HayK;

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

TUA, CYKACHUA, YMO3AKIIIOYCHHS, 3aKOHBI; MPCACTABIIATE MMAHOPAMY YHUBCPCAJIIBHBIX MCTOA0B U

3aKOHOB

COBPEMEHHOTO

€CTCCTBO3HAHUA,

paboTtarth

Ha

COBPEMEHHOM

ANEKTPOHHO-

BBIYUCIUTENILHOW TEXHUKE; a0CTparupoBaThCsl OT HECYIIECTBEHHBIX (DAaKTOPOB MPH MOIEITUPOBa-
HUU peabHBIX MPUPOJHBIX U OOIECTBEHHBIX SBJIECHUH; MJIAHUPOBATH MPOLIECC MOJCIUPOBAHUS U
BBIYUCIIUTENFHOTO SKCIEPUMEHTA; OCYILECTBIIATh MOUCK, KPUTUYECKUI aHAJIM3 U CHHTE3 HH(OP-
MAallH, IPUMEHATh CHCTEMHBIN ITOAXO/ JUIS PEIIEHNs IOCTABJICHHBIX 3a/1a4;

BJIaACTh MCTOAAMHU ITIOCTAHOBKH 3aJa4d U O6pa6OTKI/I PE3YJIbTATOB KOMIIBIOTECPHOT'O MOJCIIN-

pOBaHUs, HABBIKAMH CaMOCTOSITEJIbHOW PaOOTHI B JIAOOPATOPUH HA COBPEMEHHOW BBIYHCIIUTEIb-
HOU TEXHUKE.




3.1 MaTpuua cooTHeceHHsI TeM/pPa3/1eJi0B Y4eOHOH TUCUMIITIMHBI (MO1YJIS) U
(opMupyeMbIX B HUX YHHUBEPCAJbHBIX U NPO(ecCHOHAIBHBIX KOMIIETeHUM

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

4. CTpyKTYypa M cojiep:KaHue AUCHUITHHBI (MOTYJINA)
OO0111ast TPYA0EMKOCTbD AMCIHUILIMHBI (MOIYJ/Is) cOCTaBisieT 3 3aueTHblie enuuuibl (108 ak. yaco)

4.1. O0beM IMCUMILIMHBI (MOYJis1) U BUbI Y4eOHOH padoThl

KoauuecTBo ak. yacos
S 110 OYHOM hopMe | IO 3a0YHOU op-
00y4eHus Me o0yueHus
1 cemectp 2 Kypc
OO61mas TpyA0eMKOCTh AUCIUILIUHBI (MOTYIs) 108 108
KonrtakTHas pabota oOy4aroniuxcs ¢ npenojaBa- 42 12
TeNeM, B T.4.
ayJIMTOPHBIE 3aHSITHS, U3 HUX 42 12
JICKIINU 14 4
n1abopaTopHbIe paboThI 28 8
CamMocTosTenpHas padoTa 00yJaronuXcst 39 87
popaboTka yuyeOHOro MaTepuasa 1o 19 30
JTUCIUTITNHE (KOHCTIEKTOB, yU€OHUKOB,
MaTEpUaJIOB CETEBBIX PECYPCOB)
MOJITOTOBKA K MPAKTUICCKUM 3aHATUSIM 10 30
BBITTOJIHEHUE UHANBUAYAJIbHBIX 3aJaHUI 10 27
MOATOTOBKA K MOAYTHbHOMY KOMITBIOTEPHOMY - -
TECTUPOBAHUIO (BHIMOTHCHUE TPCHUPOBOYHBIX
TECTOB)
KonTponb 27 9
Bua nToroBoro KOHTposis 9K3aMeH
4.2, Jlekuuu
No Paznen quctumiuab! (MOIYIIS), TEMBI O0BeM dopmupyembie
JIEKIIUN ¥ UX COJIepKaHue B aK. yacax KOMIICTCHIIMH
OYHas 3a04YHas

¢dopma ¢dbopma
oOyueHust | o0ydeHus

BBenenue B HMCKYCCTBEHHBI HMHTEJI-
JIEKT

1. OCHOBHBIE 33Jaud CUCTEM HCKYCCTBEH- 2 2 VK-1, I1IK-4
HOTO HMHTeIeKkTa. Kiaccudukanus, Kia-

4




CTEepH3aIlHsl, perpeccusi.

THUIBl MalTMHHOTO OOYYCHHS: C YIHUTE-
neMm, 0e3 yuuTensi, C YaCTUUHBIM MTPUBJIE-
YEHUEM yUuTess, 00yUeHHUE C MOIKPEI-
JICHUEM.

VK-1, [IK-4

JKcnepTHbIE CUCTEMBI U NIPeCcTaBIe-
HHUe 3HAHUN

VK-1, [TK-4

Knaccudukanus Ha npumepe aaropurma
k-ommxaitmux coceneir (KNN) Omiro-
HaJbHO: BBICTpPBIN MOUCK OJIM)KAUIIINIX CO-
ceneil. MeTpuKH OLIEHKHU Ki1accupuKa-
MU TIOJIHOTa, TouHOCTh, F1, ROC, AUC.
BanunaunonHas u TectoBas BHIOOpKa.
Kpocc-Banunanus. Pabora ¢ kareropu-
AIbHBIMUIIPU3HAKAMH.

YK-1, IIK-4

Perpeccus. MeTpuku OLICHKH perpeccun:
MSE, MAE, R2 — koaddunment aerep-
MHUHauuu. JIMHENHHass perpeccusi, IMOJu-
HOMManbHas perpeccus. [lepeoOyuenue
U peryisipusanusi, rpedHeBas perpeccus,
LASSO, Elastic Net.

JluneiHble MosIEeM AJIs KJIACCU(UKALIUN.
IlepuenTpoH, JOTrUCTUYECKAs PErPECCHs,
IIOJIHOCBSI3HbIE HEHPOHHBIE CETH, CTOXa-
CTUYECKMHM T'paJueHTHBIA CIYCK U 00-
paTHOE pacupoCTpaHEHUE TpaJUCHTA.
Perymspusanust  JIMHEWHBIX — MOJENEH
KJIacCU(UKALUUH.

Krnactepusanus. K-means, k-means++,
DBSCAN, arnomepatuBHasi KJIacTepH-
3anusi. METpUKH OLIEHKH KJIaCTEpU3ALAN

VK-1, [TK-4

AJITOPUTMBI NOMCKA peleHMit

YK-1, I1K-4

ANTOpPUTMBI, OCHOBAaHHBIE Ha IMpPHUMEHE-
HUM pelaloumx JepeBbeB. Kpurepuu
pasfeneHus y3na: HMH(DOPMALMOHHBIN
BBIMIPBINI, KpuTepuidl JkuHu. AHCaM-
0JIM pemIaInX JepeBbEB: CIy4alHbIN
Jec, TpaJUeHTHBIA OYCTHHT.

Meton omnopHbIx BekTOpoB. lIpsamas u
oOparHas 3anava. OmpeneneHue omnop-
HBIX BEKTOPOB. fIIEpHBII TPIOK.

VK-1, [TK-4

HawuBHbili OaliecoBCKHil KilacCu(UKATOP.
MeToapl OLIEHKH pachpeneieHus IpH-
3HaKoB. EM-anroput™ Ha nmpumepe cMe-
CH rayCCHaH.

MeTtoapl 6€3rpaIueHTHON ONTUMHU3AIIIH:
ciyuaitabiit mouck, hill climb, omxwur,
T€HETUYECKNN aITOPUTM

VK-1, [TK-4

Bcero
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4.3.

IIpakTHyeckue 3aHATHS

No  |Pasznmen mucuuriiiHbI (MOTYJIs) Ob6beM B O6opy- dopmupye-
(MOmyns), TeMbl JICKIIUN U UX aK.gacax JIOBaHWE  |MBbIC KOMIIE-
coJiep>KaHue OYHasi | 3a04Has TEHIUU

dbopma dbopma
00y4enus| oOydeHus
1. Mertoabl paboThI ¢ TabIHUIIAMU B 6 2 Cucremubi  [YK-1, IIK-4
Python. Arperarust u Bu3yasu3a- koMmIuiekT (IIpo-
uus ganHbeiX. [IpoBenenue nep- neccop Intel
BUYHOI'O aHA/IM3a JaHHbIX. Original LGA
2. Hcnons3oBanue u cpaBHEHUE all- 6 2 1155 Celeron) — [YK-1, TIK-4
roput™MoB kinaccudukanuu: KNN, 9 mr.;
pelaronme 1epeBbest U UX aH- Ka6uuer ocua-
camOJIu, TIOTUCTHYECKAasl perpec- [IeH MaKeTaMH,
CHA. HAIJISJHBIMU
3. Hcnoap30Banue U OLiCHKA ajro- 8 2 y4eGHBIMH 110- VK-1, IIK-4
put™MoB perpeccun. [Ton6op omn- coBuAMH, Tpe-
TUMaJIbHBIX ITAPAMETPOB perpec- HAKEpaMH U
cunt. JIPYTHMH TEXHH-

4, OnTUMHU3aIIMOHHBIC 33/1a4U U UX 8 2 YECKHMHU CPE/I- YK-1, [IK-4

pemnenusi. [lonGop runepmnapa- CTBAMIL
METPOB AJITOPUTMA C TIOMOIIBIO
METOJIOB ONITHMHU3AIINH.

Bcero 28 8

4.4, JlabopaTopHbie padoThI

JlabopaTopHble pabOThI HE IPETYCMOTPEHBI.

4.5. CamocrosiTesibHasi padoTa 00y4arommXxcs

OO0BeM ak. 4acoB
Paznen ucumHHb Bua camocrositensHOM paboThI Oo4YHas
(MOHyJ'[;[) Q)opMa 3a04YHas1
oByue- g)OpMa
s oOyueHus
npopaboTka yueOHOro MaTepuania rno
JTUCITUILINHE (KOHCTIEKTOB, y4eOHHUKOB, 6 10
MaTepHaAJIOB CETEBBIX PECYPCOB)
1. Beenenue 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
TUCIIATUTHHE (KOHCTIEKTOB, YI€OHHKOB, 6 10
2. DKCIEpTHBIE ~ CH- | MaTepHaJloB CETEBBIX PECYPCOB)
CTEMBbl W MPEJCTaBICHUE MOATOTOBKA K MPAKTUYECKUM 3aHITHSIM 3 10
3HAHUI BBHITIOJTHEHNE WHINBUAYATbHBIX 3aIaHUN 3 9
MOJATOTOBKA K MOAYJIBHOMY
KOMITBIOTEPHOMY T€CTHPOBAHUIO i i
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(BBIMIOJTHEHNE TPEHUPOBOYHBIX TECTOB)

npopaboTka yueOHOTro MaTepuana mno

JTUCIUTIIMHE (KOHCIIEKTOB, YI€OHUKOB, 7 10
MaTepHaJIOB CETEBBIX PECYPCOB)
3. ANTOPUTMBI TOUC- | TOATOTOBKA K NPAKTHYECKUM 3aHATUSAM 4 10
Ka pelieHui BBITIOJIHEHUE UHIMBHUIYaJbHBIX 3aIaHUI 4 9

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

Uroro: 39 87

MeTtoaudeckue yKa3aHus ISl POBEACHUS MPAKTHUECKUX 3aHIATUN MO0 auciuiumae «OcHo-
BBl HCKYCCTBEHHOT'O MHTEJUIEKTa» JiJisl HarpaBiieHust moarotoBku 35.03.10 JlanamadTHas apxurex-
Typa — Muuypunck, 2023

4.6. BrinosiHeHHEe KOHTPOJIbHOM PadoThl 00y4alIIMMHUCH 32049HOI (PopMBI
IIpuctynaTh K BBIIOJHEHHUIO KOHTPOJIBHOM pabOThl HEOOXOAMMO NOCIE U3yUEHUs MaTepua-
Ja Mo JUTEPaTypHbIM UCTOYHUKAM, YOCIUBIINCH ITyTEM OTBETOB Ha BOIPOCHI IS CaMOIIPOBEPKH,
YTO MaTepual TEMbI YCBOECH.
Llenpio KOHTPOJIBHOW PAabOTHI MO AUCIMIUIMHE SIBISAETCS PACCMOTPEHHE TEOPETUUECKHX
acIIeKTOB U IPUMEHEHNE OCHOBHOT'O MHCTPYMEHTAPHs YIIPaBJICHUS] HAyYHBIM UCCIIEIOBAHUEM.
TpeboBanwusi K 0HOPMIICHUIO.
KontposnbHast paboTa MOKET ObITh BBIIOJIHEHA B YUEHUYECKOH (ILIKOJIBHOM) TeTpaau WiIn
Ha JiucTax (opmara A4 mMeYaTHBIM WM PYKOITUCHBIM (YETKHM, YHTAaeMbIM) criocobom. Bermon-
HEHHbIC 3aJIlaHMs] PacIloNIaraloTCs MO MpeACTaBIeHHOMY MopsaaKy. CHUCOK MCHOb3ye MO JuTe-
patypbl IPUBOAMUTCS B KOHIIE PaOOTHI.
Ha TutynpHOM nHcTe pacrmonaraercs cienyromas HHpopmanus: Ha3BaHHE JUCIUILIN HB,
®.1.0. obyuaromuiics, Kypc, rpyIna, HoMep 3a4¢THON KHU)KKH, HOMEp BBIOPAaHHOI'O BapuaHTa U
HOMepa BBINOJIIHEHHBIX 3aJaHUH 110 MOPSIIKY B CIETyIOIIEM BHUIE:
Cpoku BBINOJIHEHUS. BhIoMHEHHAs KOHTPOJIbHAs paboTa MOANKCHIBAETCS 00yJarOIUMCs
U cIaeTcs Ha IMPOBEPKY MPEeroiaBaTeNto Ha Kadenpy B yCTAHOBICHHBIE CPOKHU, KaK IPaBHIIO, 32
10 nHeit 1o Havana ceccur. IIpoBepka KOHTPOJIBHON PabOTHI MPEIo1aBaTeNIeM OCYIIECTBISIETCS B
TeueHHe HeJenu nocie ee cradn. KoHTponbHas padora AomKHA 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 MAIIMHHOTO OOYUYEHUS: C YUHUTENeM, 0€3 YUUTENs, C YaCTUYHBIM MpPUBICUYCHHEM
yauTens, 00ydeHue C MOIKPETUICHUEM.

1. DKCHEpPTHBIE CUCTEMBI U MPEJICTABIIEHUE 3HAHUM.

Knaccudpukanusa na npumepe anropurma k-ommxaiimumx coceaeir (KNN) OnmuoHanbHO:
BrIcTphIii monck Onrkalmmx coceneil. MeTpukH OIeHKH KiIacCU(UKAIMU: TTOJTHOTA, TOYHOCTH, F1,
ROC, AUC. BanunanmonHast 1 TectoBasi Beioopka. Kpocc-anmmmanms. Pabora ¢ kaTeropuaibHbIMH
MPU3HAKaAMHU.

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

Jluneitnpie Moaenu i kKiaccudukamuu. [leprenTpoH, TorucTUYeCKasl perpeccusi, oIHo-
CBSI3HBIC HEHPOHHBIE CETH, CTOXACTHYECKHI TPaTUEHTHBIN CIYCK W OOpaTHOE pacmpoCTpaHEHHE
rpagueHTa. Perynspusanus TMHEHHBIX MOJeNel KIacCu(PUKAITUUH.

Knacrepuzanus. k-means, k-means++, DBSCAN, ariomepatuBHast kiacrepusarus. MeT-




PUKH OLIEHKH KJacTepu3aluu

2. AJITOPUTMBI TOMCKA PEIICHUH.

AJITOpUTMBI, OCHOBaHHBIC Ha MPUMEHEHHH pEeIIAolIuX AepeBbeB. Kpurepuu pasneneHust
y371a: “HOOPMAIMOHHBIA BBHIUTPHIII, KpuTepuid JkuHu. AHCaMOIM pelIaronuX JIePEeBbEB: CIydaii-
HBI JIeC, TPaJMEeHTHBINA OyCTHHT.

Meton onopHbix BekTopoB. [IpsiMast u oOpatHas 3agaya. OnpeeneHre OnopHbIX BEKTOPOB.
SInepHsIi TPIOK.

HaupHbrii 6aiiecoBckuid kinaccudukarop. MeToabl OIEHKH pacrpeeiaeHus npusHakos. EM-
ITOPUTM Ha MPUMEPE CMECU TayCCUaH.

Mertoapl 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-
HOJIOTUU Ha OCHOBE MHTETPallMd KOMIETEHTHOCTHOTO U JIMYHOCTHO-OPUEHTUPOBAHHOTO MOAX0/I0B
C DJIEMEHTaMH TPAJUIIMOHHOTO JICKIIMOHHO-CEMHUHAPCKOTO M KBA3HNPO(ECCHOHATBHOTO 00yUeHUs
C HCIOJIb30BaHHEM WHTEPAKTUBHBIX (DOPM MPOBEIEHUS 3aHATHI, UCCIIEIOBATEIBCKON MPOESKTHON
JEATEeTLHOCTH U MYJbTUMEIUUHBIX YICOHBIX MaTEPUATIOB

Bup yuebnoii pa- OO6pa3zoBaTebHBIC TEXHOJIOTHI
00THI
ONEeKTPOHHbIE MaTepHalibl (B T.Y. CETEBbIE MCTOYHUKH), UCIIOIb30Ba-
Jlekuuu HUE MYJIBTUMEIUIHBIX CPEACTB, Pa3JaTOYHbII MaTepuaJl.
[lpakTuyeckne 3aHs- TectupoBaHue, BBITOJHEHHE TPYIIOBBIX ayJUTOPHBIX 3a/JaHUM, WH-
TUS JMBHlyaJIbHbIE JOKJIA/IbI.
CamocTosTeabHbIE Beimonnenue pedepatuBHON pabOThI; MOATOTOBKA U 3alIUTa COO0IIIe-
paboThI HUS C UCHOJIb30BAHUEM CJIAMOBBIX MPE3CHTAIMH.

6. OueHo4HbIE CpeaCTBA JUCHUIIMHBI (MOTYJIS)

OCHOBHBIMH BUJaMU JUCHUIINIMHAPHBIX OLCHOYHBIX CPCIACTB IIPU (bYHKI_II/IOHI/IPOBaHI/II/I MOIYJIBbHO-
PEUTHUHTOBOM cUCTEMbl OOYUEHHS SIBIISIOTCS: HA CTaIUU PYyOEKHOTO peUTHHTa, (POPMHUPYEMOTO TIO
pe3yibTaTaM MOAYJIBHOTO KOMIIBIOTCPHOI'O TCCTUPOBAHUA — TCCTOBBIC 3aJaHHA; HA CTAAUU IMOOII-
PUTEIBHOTO peTHHTa, GOPMUPYEMOTO MO PE3yJIbTaTaM HaIllMCAHUS U 3alllUThl pedepaToB M0 aKTy-
aTLHOMU HpO6HCMaTI/IKC, Ha CTaJuU MPOMEKYTOUYHOI'O peflTPIHl"a, OomnpeacisieMoro 1mo pe3yjabTraraM
CIlauM 3a4eTa — TEOPETUUECKHE BOMPOCHI, KOHTPOJIUPYIOIINE TEOPETUUECKOE CO/IepKaHuEe yueOHO-
To Marcpualia, © KOMICTCHTHOCTHO-OPUCHTUPOBAHHBIC 3aaHWA, KOHTPOJIUPYIOIIHNEC MPAKTHYICCKUC
HABBIKM U3 Pa3IUYHBIX BHUJIOB MpoecCHOHaIbHON nearenbHocTH oOyuatomierocs mo OITOIT man-
HOT'0 HarpasJeHUs, POpMHUpPYEMbIE ITPU U3YUYEHUU TUCHUILINHBI (Moayinst) «KoaupoBaHnue | 3amiu-
Ta UH(OPMAITIH»

6.1. ITacnopt ¢oHIa OLIEHOYHBIX CPEIACTB MO JUCHUILINHE

Ne | Kontponupyemsie paznens] Kox koHTponupyeMoit O11eHOYHOE CPENICTBO
n/m | (TemMbl) TUCHUILUIMHBI (MO- KOMITETEHIINHT HanmenoBanue KomnuectBo
JLyIist)
1. | BBeneHue B HICKyCCTBEH- VK-1, IIK-4 TecToBbIE 3a1aHNA 15
HBIN UHTEJIEKT Tembl pedepatoB 3
Bomnpocsr is sk3a- 8
MeHa
2. | DKcniepTHBIC CUCTEMBI U VK-1, IIK-4 TectoBbIe 3anaHus 18
MpEeICTaBICHUE 3HAHUI Temsbl pedepaton 3
Bomnpocs qist sx3a- 10




MCHa

3. | AIropuTMBI IOMCKa pere- YK-1, I1IK-4 TecToBbIe 3a1aHUS 12

HUH Temsl pedepaton 2

Bonpocsr nuis sk3a- 8
MEHa
6.2. Ilepeuenn Bompocos ais 3adera (YK-1)

1. OcHOBHBIE 33/1a4H CUCTEM UCKYCCTBEHHOTO MHTEIUIeKTa. Kinaccupukanusi.
2. OcHoBHbIE 337]a4u CUCTEM UCKYCCTBEHHOT0 UHTEIeKTa. Kiactepuzanus.
3. OcHOBHBIE 337]auu CUCTEM HCKYCCTBEHHOT'O HHTEIJIEKTA. Perpeccus.
4. Tunsl MalIMHHOTO O0YYEHUS: C YUUTEIIEM.
S. Tumnbl MammmHHOTO O0YUYeHHS: O€3 YUUTEIS.
6. Tunsl MalIMHHOTO OOYYEHUS: C YACTUYHBIM MPUBJICUCHUEM YUUTEIS.
7. Tunsl MalIMHHOTO 00y4YeHUS: O0yYEHHE C OAKPEIITICHUEM.
8. Knaccudukanus va npumepe anropurma k-ommkaiiimmx coceneid (KNN)
9. BoIcTpbIil mouck Gumkalux cocenei.
10. MeTpuku OIeHKH KiacCU(pUKAIMK: T0JHOTa, TouHoCcTh, F1, ROC, AUC.
11. Banunanuonnas u tectoBas Beioopka. Kpocc-Banuaarusi.
12.  PaGota ¢ kaTeropuaJbHbIMH IMPU3HAKAMH.
13. Merpuku ouenku perpeccun: MSE, MAE, R2 — koaddunimeHT nerepMuHanum.
14.  Jluneiinas perpeccusi, IOJIMHOMHUAJIbHAS PETPECCHUSL.
15.  IlepeoOyuenue u perymnspusanus, rpedHeBas perpeccusi, LASSO, Elastic Net.
16. [TepuenTpoH, JJIOruCTUYECKAsT PErPECCHS, TOTHOCBA3HBIE HEUPOHHBIE CETH, CTOXAaCTUYECKHI
IpaJueHTHBIN CIYCK U 00paTHOE paclpoCTpaHEeHUE TPAJUEHTA.
17.  Perynspuszanus TMHEHHBIX MOJieeH Kilaccu(pUKaLUUU.
18. Knacrepuzanus. k-means, k-means++, DBSCAN, ariiomeparuBHas Kjiactepusanus. Mer-
PHUKHU OLICHKH KJIacTepU3aIiu.
19.  Anroputmbl, OCHOBaHHbBIE Ha MPUMEHEHHUH PEIIAIONINX JIEPEBHEB.
20. Kpurepuu pasaenenus ysna: "HGOPMalMOHHBIN BBIUTPBILI, KpuTepuil J>KuHu.
21.  AnHcaM0uu pemarpumx AepeBbeB: CIyYalHbIN jec, TpaJueHTHbIH OYCTHHT.
22.  Meron onopHBIX BeKTOpoB. [Ipsimast u oOpaTHast 3a1a4a.
23.  OmnpezeneHue OMOPHBIX BEKTOPOB. S1epHBIH TPIOK.
24.  HawuBHbIN 0aiieCOBCKHIA KITACCH(PUKATOP.
25.  Meroabl OLIeHKH pactpeaeneHus npusHakoB. EM-anropuTm Ha mpuMepe CMecH rayccuat.
26. Meroap! 6e3rpaIMeHTHON ONTUMHU3AINH: CIIyYaiHbIN ouck, hill climb, oxur, renernye-

CKHH aJITOPUTM

6.3. llIka1a OLIEHOYHBIX CPEACTB

YpoBHM  OCBOE- Kputepun onennBanus OreHOYHBIE CPEICTBA
HUA  KOMIIETEH- (xon-Bo GanoB)
i

[MponBunyThlii | OTIMYHO 3HAET TEOPETUYECKUE OCHOBBI OOYYCHHUS | TECTOBBIC 3aaHUS
(75-100 GaToB) | aHA/MM3a AaHHBIX M MAlIMHHOTO 00yueHus; crieruuky | (30-40 Gamios)

«OTIIUYIHO» BHCAPCHUA CUCTEM MAIIWHHOI'O O6y‘-ICHI/I$I B «OTpac- pe(bepaT

JIM», OTJIUYHO aHAIM3HUPYET 3a7ady, BeIACHsAsa ee 06a3o- | (8-10 O6amion);
BBIE COCTABJISIONINE, OTIIMYHO OCYIIECTBISIET JIEKOM- | BOIPOCHI K IK3aMEHY
MO3UIIMIO 33J]aud; yMEeT MPUMEHSATh Oosbiioe Koiu- | (37-50 Gamios)
9YeCTBO IBPUCTUK, CPOPMHUPOBAHHBIX HA OCHOBE KOM-
MEPUYECKOTO M aKaJIEMUIECKOTO OIBITA; HHTEPECYeTCs
HOBBIMU TPEHJAMH B CBOEH MpoQecCHOHANBHON OT-
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paciy, pacCMaTpUBAET UX C TOYKU 3PEHUSI MPUMEHE-
HUS B CBOEH JESITENbHOCTH; OBICTPO U BEPHO OICHUBA-
€T CJIOXKHYIO CUTYyalldl0, OLICHUBAET PUCKU U IMOCTE]I-
CTBHS CBOMX JICUCTBUM, HAXOJUT ONTUMAJIbHBIE pelIe-
HUS U1 pabovmx 3a/1a4.

bazoBoiit
(50-74 6anna)
«XOPOIIIOY

XopoIio 3HaeT TEOPETUYECKHUE OCHOBBI OOyUYCHUs
aHaM3a JaHHBIX U MAIIMHHOTO 00yUYeHUs; CICIUPUKY
BHEJPECHUS CHCTEM MAIIMHHOTO OOYYCHHS B «OTpac-
JIN», XOPOIIO aHAIM3UPYET 3a7ady, BBIACIS ee 0a30-
BbIE COCTABJISIOIIME, XOPOUIO OCYLIECTBIISIET JAEKOM-
MO3UIMIO 3aJla4d; YMEET MPUMEHSTh JOCTaTOYHOE KO-
JUYECTBO HBPHUCTUK, CPOPMHUPOBAHHBIX HA OCHOBE
KOMMEPYECKOT0 M aKaJeMUYECKOr0 OIbITa; HHTEPECY-
€TCsl HOBBIMH TPEHJIaMU B CBOEHl mpodeccrnoHalbHON
OTpAaciik; BEPHO OLIEHUBAET CIOKHYIO CUTYaIMIO, Olle-
HHUBAET PUCKHU U MOCJIEACTBUS CBOUX ACHCTBUH, HAXO-
JUT ONITUMAJIbHBIC PEIICHUs 711 pabodmnx 3aaad.

TECTOBBIE 3aaHuUs
(20-30 6amnoB)

pedepar

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

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

TEJIBHOY

Cnabo 3HaeT TeopeTHYecKne OCHOBBI OOy4YCHHs aHa-
7U3a JAHHBIX U MAIIUHHOTO OOy4YeHUs; crenupuky
BHEJPCHUS CHCTEM MAIIMHHOTO OOYYCHHS B «OTpac-
Ty, cnabo aHAM3UPYET 3a7a4dy, BB ee 0a30BbIC
COCTaBJISIIOIIUE, C1a00 OCYIIECTBISET JEKOMITO3HUITUIO
3a/1a4d; yMEET MPUMEHATh JOCTATOYHOE KOJUYECTBO
9BPUCTUK, CHOPMUPOBAHHBIX HA OCHOBE KOMMeEpUe-
CKOTO M aKaJeMHYECKOro OIbITa; c1abo MHTepecyeTcs
HOBBIMH TPEHJAMH B CBOCH MPOPECCHOHATBHON OT-
paciu; cnabdo OLEHUBAET CIOXKHYIO CUTYaIUIo, clabo
OLICHUBAET PHUCKH W TOCJIEACTBUS CBOMX JEHCTBUHU,
c1ab0 HaXOAWT ONTUMANbHBIE PelIeHus sl pabounx
3aJ1ad.

TECTOBBIE 3aaHuUs
(15-20 6amioB)

pedepar

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

Huszkun
(tonoporossIit)
(KOMIIeTeHITUsl He
chopmupoBaHa)
(menee 35 Oain-
JIOB)

«HE  YIOBIETBO-
PHUTEITBHOY

He 3Haer TeopeTmueckne OCHOBBI OOYyYEHHUS aHaIM3a
JaHHBIX M MAIIMHHOTO OOyudeHus; crneuupuky BHEI-
PEHMS CUCTEM MAIIMHHOTO OOyYeHHS B «OTPACIN», HE
yMeeT aHaJM3MpOBaTh 3a7ady, HE OCYILECTBIIAET Je-
KOMITO3UIMIO 33a4y; HE YMEET NPUMEHSATh 10CTaTO4-
HO€ KOJIMYECTBO IBPUCTUK; HE MHTEPECYETCS] HOBBIMU
TpeHJaMH B CBOeil MpoeccHOHaIIbHOM OTpaciu; He
BEPHO OLIEHUBAET CIOKHYIO CUTYaIUI0, HE BEPHO OlLie-
HUBAET PUCKH U NOCIEACTBHSI CBOUX JEHUCTBUM.

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

Bce KOMIUIEKTBI OLIEHOYHBIX CPEACTB (KOHTPOIbHO-U3MEPHUTENIbHBIX MaTepUaloB), HEOOXO-
JUMBIX Ul OLIEHKU 3HaHUI, yMEHUH, HaBBIKOB U (MJIM) OMbBITA JEATEIBHOCTH, XapaKTepU3yroIue
sTanbl (OPMUPOBAHMSI KOMIIETEHLMN B IPOILIECCE OCBOEHUS IUCHUIUIMHBI (MOIYJS) HOAPOOHO
IpeJCTaBJIeHbI B JOKyMeHTe «DOH] OIEHOYHBIX CPEACTB JUCIUIUTUHBI (MOIYIIS)».

7. YueOHO-MeTOAMUYECKOE U MH(OPMAIITHOHHOE 00ecriedeHne JUCHUILTUHBI (MO1YJIs1)

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

7.10cHOBHAas1 yyeOHas quTEpaTypAa:

yuebHoe mocobue / C. T.

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

978-5-906920-53-9. — TexkcT : anekTpoHHbll // Jlanb :

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

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

BHCKTpOHHO-GI/IGHI/IOTCLIHaH cucremMa. —

yueOHoe mocobue / E. B.

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

ISBN 978-5-00101-908-4. — TekcT : 31meKTpOHHBIH // JIaHb : 31eKTpOHHO-OUOINOTEYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/151502

3. CucteMbl MCKYCCTBEHHOT'O HWHTEIUIEKTa: yued. mocobme ansi By3oB/Cumopkuna W.I.M.:
Knopyc, 2014. - 245 c.: un. - bubmuorp.: c. 244-245. - ISBN 978-5-406-03503-0..

4. HoBukoB, @. A. CUMBOJINYECKUN HCKYCCTBEHHBI MHTEUIEKT: MAaTEMATUYECKUE OCHOBBI

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

https://urait.ru/bcode/512382

7.2 JlonoTHMTEJIbHASA y4eOHas JIuTeparypa:

1. Peibuna I B. OcHOBBI MOCTpOEHUS! MHTEIIEKTYaJbHBIX CUCTEM: yueb. mocolOue it BY-
30B/PriOuna I'.B. - M.: ®unance u cratuctuka: Madpa-M, 2010. - 430 c.
2. Brrorun BB. DieMeHTBHl MaTeMaTHYECKON TEOPUU MAIIMHHOTO OOy4YeHus: ydel. mocobue

s By30B Berorun B.B.; Mock. ¢usuko-texsn. un-t (roc. yu-t), PAH, Uu-T npobiem nepenaun
unpopmanuu um. AA. Xapkepuua. - M.: MOI'U - UIIIIN PAH, 2010. - 231 c. Cucrtembl UCKycC-
CTBEHHOTO MHTeIUIeKTa. [IpakTiueckuii kypc: yued. mocodue s By3oB / Uymokos BJI., Acraxosa
N.®., Iloranos AC. [u ap.]. - M. BUHOM. JlaGopatopus 3Hanui: ®@uszmariut, 2008. - 292 c.

3. SAcuunkuit JLH. BBeneHue B HMCKYyCCTBEHHBIM HHTEIIEKT: y4yeb. mocobuwe uis BY-
3o0B/Scannkuii JIL.H. - 2-e uzn., ucnp. - M.: Axagemus, 2008. - 174 c.

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

5. JIro b. Teopus u npakTrka HeonpeaeaeHHoro nporpammupoBanust/JIro b.; ep. ¢ anrn. Tro-
menueB 1O.B., Karanos 10.T.; pen. nep. Tromenues FO.B. - M.: BUHOM. JlaGopartopusi 3HaHMi,
2009. - 416 c.

6. Pyuxkun B.H., ®ynun B.A. YHuBepcanbHbIil HCKYCCTBEHHBI MHTEIUIEKT U SKCIEPTHBIE CU-
crembl / Pyukun B.H., ®ynun B.A. - CI16.: BXB-IlerepOypr, 2009. - 238 c.
7. Kypeituuk BB., Kypeiitunk B.M., Pon3un CU. Teopust 3BOTIOLMOHHBIX BBIYMCIECHUMN: [MO-

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

7.3 Metoanueckue yKazaHusl 0 OCBOEHUIO TN CHUILIUHBI (MOTYJIfA)
Metoanyeckue ykazaHHs Ul IPOBEACHUS MPAKTUUECKUX 3aHATUH 10 JUcHUIUIMHE «OCHOBBI
MCKYCCTBEHHOTO MHTEIUIEKTa sl HaripasiieHust moarotoBku 35.03.10 JlannmadTHas apxutekTypa

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

CIIPABOYHbIE CUCTEMBI)

VYyeOHas aucummiauHa (MOJyJb) MPEIyCMaTPUBAET OCBOCHHE MH(OPMALMOHHBIX U IUPO-
BBIX TEXHOJOIMH. Peamu3arnus nu@poBbIX TEXHOJOTHI B 00pa30BaTeIbHOM MPOCTPAHCTBE SIBIISIETCS
OJIHOW M3 BaXKHEHIIMX 1iesiel o0pa30BaHusl, JArOIIeH BO3MOKHOCTh Pa3BUBATh KOHKYPEHTOCIIOCO0-
HbIE KauecTBa 00yJaroLMXcsl Kak Oy1yIuX BHICOKOKBATH(UIIMPOBAHHBIX CIEIUATHCTOB.

[{udpoBble TEXHOIOTHH MPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3()(PEKTUBHOrO pellieHus 3a-
Ja4d npohecCHOHANIBHOT0, COLHATBLHOIO, JTMYHOCTHOIO XapaKTepa C MCMOJIb30BAHUEM Pa3IMYHbIX
BUJIOB KOMMYHUKAIIMOHHBIX TeXHOJIOTUH. OcBoeHHE HU(PPOBBIX TEXHOJOTMH B paMKax IJaHHON
JUCLUTUTMHBIL (MOJYJIsI) OPUEHTHPOBAHO Ha CIIOCOOHOCTH 0€30I1acHO M HaJIeXaluM o0pa3oM Io-
Jy4yaTh JOCTYI, YIPaBIATh, HHTETPUPOBaTh, 0OMEHUBATHCS, OLICHUBATh M CO3/1aBaTh MHPOPMAIUIO
C MOMOIIBI0 IU(POBBIX YCTPOMCTB M CeTeBbIX TexHosoruil. ®opmupoBanue nudpoBoil Komre-
TEHTHOCTH Ipeoaraet padboTy ¢ JaHHBIMU, BJa/IeHUE HHCTPYMEHTAaMU JJ11 KOMMYHHUKAIIUH.

7.4.1 DJIeKTPOHHO-OMOJIHOTEYHAS] CUCTEMbI M 0a3bI JAHHBIX
1. 000 «3BC JIAHb» (https://e.lanbook.ru/) (morosop Ha okaszanue yciayr ot 10.03.2020
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Ne OB CVY 437/20/25 (CeteBas s5eKTpoHHast OMOIHOTEKA)

2. DieKTpOHHO-O0MOIMoTeYHas cucTeMa u3aatenbeTBa «Jlanby (https://e.lanbook.ru/) (moro-
BOp Ha OKa3aHHE YCIYT IO MPEJOCTABICHUIO JOCTYIA K 3JIeKTpOoHHBIM u3nanusm OO0 «3narensb-
ctBo Jlaub» oT 03.04.2023 No 1)

3. DnekTpoHHO-O0MOIMoTeYHas cucteMa usnatenscra «Jlanby (https://e.lanbook.ru/) (moro-
BOp Ha OKa3aHWE yCIYT M0 MPEAOCTABICHHIO JIOCTYIA K 3JIeKTpoHHBIM n3nanusmM OO0 «M3natenb-
ctBO Jlauby ot 06.04.2023 No 2)

4. ba3a maHHBIX IeKTPOHHBIX HHopMmaimoHHbIX pecypcoB ®I'BHY ITHCXB (moroop mo
00€CIIeYeHHIO JTOCTYTIA K 3JEKTPOHHBIM HHpopMarmoHHeM pecypcam @®I'BHY ITHCXb uepes Tep-
muHan ynaieHHoro gocryna (TY ] ®I'BHY [THCXE) ot 07.04.2023 Ne 6/H)

5. DnekrpoHHOo-OMOnmoTeuHas  cucrema  «AgriLib» ~ ®I'BOY BO  PrA3Y
(http://ebs.rgazu.ru/) (momoaHKUTENBHOE COTJIANICHUE HA IpeaocTaBicHue qocTyma oT 13.04.2023 Ne
6/1 k Jlnuenznonnomy norosopy ot 04.07.2013 Ne 27)

6. DnektpoHHass OubamoreuHas cucremMa «HamwonanbHbI mUdpoBOl pecypc «PyKoHT»:
Kosnekmuu «ba3obiit MmaccuB» u «Komoc-c. Cenbekoe xo3siictBoy (https://rucont.ru/) (moroBop Ha
OKa3aHMe yciayr 1o npejpocraieHuto gocryna ot 04.04.2023 Ne 2702/6122)

7. 000 «nexrponnoe u3aarenscTso FOPAWUT» (https://urait.ru/) (moroBop Ha OKasaHHe
YCIyT MO TPEAOCTaBICHHUIO JOCTyNa K obpaszoBaTtenbHOU miargopme OO0 «DneKTpoHHOE U3/a-
tenberBo FOPAWTY ot 06.04.2023 Ne 6)

8. DnekTpoHHO-0MOAMOTeUHast cuctema «Bepranckuiiy» (https://vernadsky-lib.ru) (morosop
Ha 0€3B0O3ME3IHOE HCIONIb30BaHMe pou3BeaeHuil oT 26.03.2020 Ne 14/20/25)

9. baza nannsix HOb «HanuonanbHas snaektponHas oubaunoreka» (https://rusneb.ru/) (mo-
roBop o noakimoueHnn kK HOb u mpenocraBienun nocryna k oosexktam HOB ot 01.08.2018 Ne
101/H2b/4712)

10. Cornamenne o COTpyAHHYECTBE MO OKA3aHHUIO OMOIMOTEYHO-MH(DOPMAITMOHHBIX M CO-
[IUOKYJIbTYPHBIX YCIYT TOJh30BATENISIM YHUBEPCUTETA U3 YKCIIAa WHBAIHUIOB 0 3PEHHIO, CIIA00BU-
JSITIAX, THBIAIOB IPYTHX KaTETOPUi ¢ OTPaHUYCHHBIM JJOCTYIIOM K MH()OPMAIIMH, JTHII, UMEIOIIIX
TPYAHOCTU ¢ 4YTeHueM IutockomnedatHoro tekcta TOI'BYK «TamOoBckas oOnacTHas yHUBEpCaib-
Has HayuHas oubnmunoteka uM. A.C. Tlymkunay (https://www.tambovlib.ru) (cornamenue o cotpya-
HuyecTBe oT 16.09.2021 Ne 6/H)

7.4.2. UudopManmoHHbIe CIPABOYHBIE CUCTEMBI
1. CrpaBouHas npaBoBas cuctema KoHcynbranTIlimoc (10roBop MoCcTaBKU U COMPOBOXK/IE-
Hus dKk3eMInsipoB cucteM Koncynprantllnroc ot 03.02.2023 Ne 11481 /13900/9C)
2. DnexTpoHHBIA nepuoandeckuil crnpaBouHuk «Cucrema TAPAHT» (noroBop Ha yciyru
10 CONPOBOXKICHUIO OT 22.12.2022 Ne 194-01/2023)

7.4.3. CoBpeMeHHBbIe TpodeccuoHAIbHbIE 0a3bl TaHHBIX

1. ba3za maHHBIX HOPMATHBHO-TIPABOBBIX aKTOB HH(OPMAalMOHHO-00pa30oBaTeNbHON Mpo-
rpammsl «Pocmeron» (morosop ot 11.07.2022 Ne 530/2022)

2. baza nmannpix Hayunoit anextponnoit 6momuoteku eLIBRARY.RU — poccwuiickuii uH-
(bopMalOHHO-aHATUTUYECKUI TTOPTal B 00J1aCTH HAYKU, TEXHOJIOT MU, METUIIMHBI U 00pa30BaHus -
https://elibrary.ru/

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

4. OrtkpoiThle naHHble DenepanbHOW  COyKObl TOCYAApCTBEHHOM CTAaTUCTUKU -
https://rosstat.gov.ru/opendata

7.4.4. JIulieH3MOHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe NporpaMMHoe obecre-
YyeHHue, B TOM YHCJIe 0TeYeCTBEHHOI0 MPOU3BOICTBA

Ne[ HaumenoBanue Pazpabotunk | HoctymHocts | Ccbuika Ha EnuHBIN peecTp poccHiicKuX PexBu3utel
IO (npaBoo6- | (nmuuensuoH- | mporpamm st 9BM u BJI (ipu Hann4mm) MOJTBEPHKAA-
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JIaaaTenn) HOE, CBOOOI- FOIIIETO JOKY-
HO pacmpo- MeHTa (TIpu
CTpaHsIeMoe) HaJMY1H)
1 | MicrosoftWindows | MicrosoftCorp | Jluuensuon- - Jvuensus
, oration HOE or 04.06.2015
OfficeProfessional Ne 65291651
CPOK ACHCTBUA:
6eccpodHo
2| AwmrtusupycHoe | AO «Jlabopa- | Jlumenswmon- | https://reestr.digital.gov.ru/reestr/366574/? | CyGnumensu-
TPOTPaMMHOE topust Kac- HOE sphrase_id=415165 OHHBIN TOTOBOP
obecmieueHme TIEPCKOTO» ¢ 000 «Coo-
KasperskyEndpoin (Poccus) TEKC» OT
tSecurity s 6m3- 06.07.2022 Ne
Heca 0/H, CpOK neit-
CTBHUSL: C
22.11.2022 no
22.11.2023
3| MoitOducCran- | OOO «Hossie | Jlutiensunon- | https://reestr.digital.gov.ru/reestr/301631/? KoHnTpakr ¢
JApTHBIN - obnauHbIe HOE sphrase_id=2698444 000 «Py6u-
Oo¢ucHbI MakeT | TEXHOIOTHUM KOH»
IUTS pabOTHI C IT0- (Poccwust) ot 24.04.2019
KYMEHTaMH1 Ne
1 TIOYTOH 036410000081
(myoffice.ru) 9000012
CpOK ACHCTBUSA:
6eccpoyHO
4 IMporpammHas AO «Am- Junensuon- | https://reestr.digital.gov.ru/reestr/303350/? | JIuueH3HOHHBIH
cucreMa i 00- TUIUIATHAT HOE sphrase_id=2698186 norosop ¢ AO
Hapy>KEHUS TEK- (Poccus) «AHTHUTIIIATH-
CTOBBIX 3aIMCTBO- aT» OT
BaHUI B y4eOHBIX 17.04.2023 Ne
W Hay4YHBIX pabo- 6627, cpok
Tax «AHTHUILIATHAT JIEUCTBUS: C
BY3» 17.04.2023 mo
(https://docs.antipl 16.04.2024
agiaus.ru)
5| AcrobatReader | AdobeSystem | Ceoboxaxo - -
- IPOCMOTP JOKY- S pacmpoctpa-
menToB PDF, HIEMOoe
Djvu
6 FoxitReader FoxitCorporati | CsobonHo - -
- MPOCMOTP JOKY- on pacmpocTpa-
menToB PDF, HsEMOe
Djvu

N

&

7.4.5. Pecypcbl HHGOPMALIMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTn « AHTEepHE)
CDTOwiki: 6a3a 3nanuii mo uudposoit Tpanchopmarnuu https://cdto.wiki/
OTKpbITas IporpaMMHasi OMOJIMOTEKA Il MATMHHOTO 00y4ueHus https://www.tensorflow.org/
OpeltMBOPK MAITMHHOTO 00y4eHus IS si3bIka Python ¢ OTKPBITEIM UCXOIHBIM KOJIOM
https://pytorch.org/
OtkpsiTas 6ubanoreka https://keras.io/
CaiiT @exnepanbHO CITy>KOBI TOCY1apCTBEHHOM cTaTucTHKH (PoccTaT). DnekTpoHHBIN pecypc.
Pexxum moctyma: http:// www.gks.ru/
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o N

Caiit TepputopuanbHoro oprana @enepanbHOM c1ykO0bl TOCYJapCTBEHHON CTaTUCTUKU 0 Tam-
6oBckoit obmactu (TamboBcTaT). DneKkTpoHHBIN pecype. Pexxum gocryna: http://tmb.gks.ru/
Pexxum noctyna: http:// www.rbc.ru/ - PocbusaecKoncanruar
Pexxum nocryma: http://www.devbusiness.ru/development/staff.htm
CaiiT BbICIIICH aTTecTallMOHHOM Komuccuu // http://vak.ed.gov.ru

7.4.6. LludpoBble HHCTPYMEHTHI, IPUMEHsieMble B 00pa30BaTe/IbHOM Ipolecce

http:/}www.tre

NoookrwnpE

LMS-tnardpopma Moodle
Bupryanpnas nocka Mupo: miro.com
Buptyansnas nocka SBoardhttps://sboard.online
Bupryanpnas nocka Padlet: https://ru.padlet.com
Oo6mnaunsie cepBuchl: Auaexc./luck, Oomako Mail.ru
Cepsucel onpocos: Suaexc @opmel, MyQuiz
Cepsucel BuseocBs3u: Suaekc reaemoct, Webinar.ru

8 CepBuc coBMeCTHOH pabOThl HaJ MpoekTamu MAisg HeOonplmmx rpymm Trello

7.4.7. 1u

llo.com

POBbLIC TCXHOJOI'NH, IPUMCHACMBIC ITPH N3YYCHUHN TUCIHUIIJIHHDBI

Hudposbie
TEXHOJIOTHH

Bunet yueGHOI paboThI, BHIOTHSIE-
MBbIE ¢ TPUMEHEHUEM ITU(POBOH TEX-
HOJIOTHH

dopmupyemeie
KOMIIETECHIINU

UJIK

OOnaunbie
TEXHOJIOTUU

Jlexuuu
CamocrosiTenpHas padora

YK-1

WJ-1,2,3,4,5

Bomabiiue
IAHHBIE

Jlexuu
CamocrosTenpHas padoTra

[1K-4

NJ-1
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8. MaTepua/IbHO-TEXHHYECKOE o0ecnevyeHne TUCIUILINHBI (MOayJast) (MOTyJis1)

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

OCHaHIeHHOCTI) CIieuuaJIbHbIX HOMCHIGHI/Ifl n HOMeHICHI/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.; CucteMHsi KoMIDieKT — 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

YueOHas ayaAuTOpus U IPOBEACHUs y4eOHbBIX 3aHATHI CEMUHAPCKOTO THUIA, KYpPCOBOTO
MPOEKTUPOBAHUS (BBIOJHEHUS] KYPCOBBIX Pa0OT), TPYNIOBBIX U HHAWBUIYaJIbHBIX KOHCYJIb-
TalMH, TEKYILEro KOHTPOJIS ¥ IIPOMEKYTOYHOH aTTecTanuy (KOMIbIOTEpHBIH Kiacc): Cu-
cremublii komruiekT (ITpoueccop Intel Original LGA 1155 Celeron) — 9 mr.; Kabunet ocHa-
IIeH MaKeTaMH, HarJISIHBIMH y4eOHBIMU IIOCOOUSIMH, TPEHAKEPAMH M APYTHMMH TeXHHY -
CKUMH cpeacTBamu. KoMnbloTepHas TEXHHKA MOJKII0YeHA K ceTr «HTepHeT» U obecrieueHa
noctyriom B OMOC yHuBepcuTeTa.

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

WurepHanuoHanpHasi,
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, kommsrotep OLDI 310 K/I, xomupoBansHsIi ammapat Kyocera. Kom-
IBbIOTEPHAst TEXHUKA MOAKIIOUeHA K ceTH «VIHTepHeT» 1 00ecedeH T0CTYH B SIICKTPOHHYIO
MH()OpMAMOHHO-00pa30BaTENBHYIO CPEly YHUBEPCHUTETA.
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Pabouvas mporpamma AMCHUIUIMHBL (MOAYJISI) COCTAaBJICHA B COOTBETCTBUU C TPEOOBAHUSIMHU
®I'OC BO no nanpasnenuto noaroroBku 35.03.10 JlanamadTHas apXxuTeKkTypa, YTBEpKIACHHOTO
npuka3zoM MunoOpuayku P® Ne 736 ot 01 aBrycra 2017 r.

ABTOpBI:

3aBeAyroImuil Kadeapoit MaTeMaTHKH, GU3UKH U MH(OPMAMOHHBIX TexHonoruii Kapreunna H.B.

CTapImvii mpemojaBaTellb Kadeapbl MaTeMaTHKd, (QU3UKd W WHOOPMAIMOHHBIX TEXHOJOTHMA
[Tuennnnesa H.B.

VA

Penensenr:
3aBeNlyIOIIMi Kadeapoil cTaHAapTU3alUU, METPOJIOTUU U TEXHUYECKOTO CEpPBUCA, K.T.H., JOLEHT

XaryHies B.B. ED

IIporpamma paccMoTpeHa Ha 3acelaHuM Kadeapbl JaHamadTHOW apXUTEKTYphbl, 3eMJIeyCTPOM-
cTBa U KagactpoB (mpoTtokos Ne 7 ot 12.03.2019 r).

[Iporpamma paccMoOTpeHa Ha 3aceJaHMM ydyeOHO-MeToaudeckoil komuccuu IlnomooBomHOrO
uHcturyTa uM. .B. Muuypruna Muuypunckoro I'AY (npotokon Ne 9 ot 22 anpens 2019r.).

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

ITporpamma nepepaboTtaHa 1 J0HoOJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusmMu ®I'OC BO.

[Iporpamma paccMoTpeHa Ha 3acemanuu Kadeapsl JaHamadTHOW apXUTEKTYphI, 3eMIie-
ycTpoicTBa U KaaacTpoB (mpotokoin Ne 8 ot 17.03.2020 r).

[IporpamMmMa paccMoTpeHa Ha 3acelaHui yueOHO-MeToaudeckoi komuccuu 1nogooBomHOro
uHcTuTyTa uM. M.B. Muuypuna Muuaypusnckoro I'AY (mpotokon Ne 9 ot 20 anpenst 2020r.).

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

[IporpamMma nepepaboTaHa 1 JOMOIHEHA B cOOTBETCTBUH ¢ TpeboBanusimu GI'OC BO.

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

ITporpamma paccMOTpeHa Ha 3aceaHuu yueOHo-MeToanyeckoi komuccuu [1nogooBomiHoro
uHcTutyTa uM. M.B. Muuyprna Muuaypunckoro I'AY (mpotokon Ne 9 ot 19 anpens 2021r.).

IIporpamma yTBepKAeHa perieHueM Y4eOHO-METOAMYECKOT0 COBETa YHUBEPCUTETa MPOTO-
koJ Ne 8 ot 22 anpens 2021 r.

[Tporpamma paccMoTpeHa Ha 3acelaHuM Kadeapbl JaHAMAPTHON apXUTEKTYphI, 3emJe-
ycTporicTBa 1 kanactpoB. IIporokon Ne 11 ot «16» nrons 2021 r.

[TporpammMa paccMOTpeHa Ha 3acelaHuM yueOHO-MeToandeckoi komuccuu IlnogooBoriHo-
ro uactutyra uMm. U.B. Muuypuna Muuypunckoro ['AY mnporokon Ne 11 ot 21 utons 2021r.

[Tporpamma yTBepkIeHa pelieHrneM Y4eOHO-METOAMYECKOT0 COBETa YHUBEPCUTETA MPOTO-
koa Ne 10 ot 24 wurons 2021r.

IIporpamma paccMoTpeHa Ha 3acellaHUM Kadeapbl JaHAMAPTHON apXUTEKTYphl, 3eMile-
ycTpoicTBa 1 kaaactpoB (mpotokon Ne 9 ot 08.04.2022 1).
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[TporpamMmma paccMOTpeHa Ha 3acelaHud yueOHO-MeToau4Yeckor Komuccuu [1momooBomniHo-
ro uacruryra uM. 1.B. Muuypuna Muuypunckoro I'AY npotokon Ne 8 ot 18 anpens 2022r.

[IporpaMMa yTBepxk/ieHa peuieHueM Y 4eOHO-METOANYECKOI0 COBETa YHUBEPCUTETA IIPOTO-
koJ1 Ne 8 ot 21 anpens 2022 1.

[Tporpamma paccMoTpeHa Ha 3acelaHUH KadeIpbl MaTeMaTHKH, (U3UKH U WH(OpPMAIMOH-
HbIX TexHoJiorui. [Iporokosn Ne 9 ot 1 utons 2023 .

[Tporpamma paccMOTpeHa Ha 3acellaHUM yueOHO-METOIM4ecKoil komuccuu HMHkeHepHOTro
nHctutyTa npotokost Ne 10 ot 19 uronst 2023r

[TporpammMa yTBepKJaeHa pelieHueM Y 4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETA MPOTO-
ko1 Ne 10 ot 22 wurong 2023 rona.
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