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1. Ilesn ocBOCHUS TMCUUIIIMHBI (MOTYJIA)
]_[CJ'IHMI/I OCBOCHHUA AUCHUIIJIMHBI (MOIIYJ'IH) ABJISICTCA OBJIAACHUC 06y‘laIOII_II/IMI/IC$I OCHOB-
HBIMU METOJaMH TeOpI/II/I I/IHTGHHGKTyaJIBHBIX CHUCTEM, HpI/IO6peTeHI/IC HABBIKOB I10 HCIIOJIB30Ba-
HHUIO HMHTCIUICKTYAJIbHBIX CUCTEM, U3YUCHUC OCHOBHBIX METOAOB IPCACTABJICHUSA 3HAHUH U MO-
JEIIMPOBAHUS PACCYKICHUM.

2. MecTo auMCHUILVIMHBI (MOXYJIsl) B CTPYKType 00pa3oBaTeibHOM MpPo-

rpaMMbI

CornacHo y4eOHOMY TUIaHy IO HANpaBleHUIO MOATOTOBKH 35.03.06 ArpouHXKeHEepHUs IHC-
uuruinHa «OCHOBBI MCKYCCTBEHHOT'O MHTEIUIEKTa» oTHocuTcs K bioky 1. lucuummuael (Mo1y-
u) (b1.B.1B.01.03).

Jlnist OCBOCHMSI TUCIMITIIMHBI (MOyJ1s1) «OCHOBBI HCKYCCTBEHHOTO MHTEIUIEKTa» 00y4aromin-
€Csl MCIIOJIb3YIOT 3HaHUS, YMEHHsI, HAaBBIKM, C)OPMHPOBAHHBIC B XO/€ M3YYEHHUS IUCLUIUIMH
«Uupopmaruka u uudpossie TexHonorun», «MHbpopMaroHHbIE TEXHOJIOTUN.

Marepuan AUCUMIUIMHBL (MOAYJISI) TECHO B3aUMOCBSI3aH C TaKUMU JUCLUUIUIMHAMU (MO-
OyJsiMu), KakK, «HaHOTeXHOIOTUH B TEXHUYECKOM CEpBHUCE», «ABTOMATHKAY. 3HAHUS, YMEHUS U
HaBBIKH, C(POPMHUPOBAHHBIC B XOJ€ M3YUCHHs TAHHON NUCIMIUIMHBI (MOJIyJs) HEOOXOIMMEI B
JalbHEWIIeM il MPOXOXKICHHS  MPOU3BOJACTBEHHOW  TEXHOJOTHUYECKON  (IIPOEKTHO-
TEXHOJIOTUYECKON ) MPAaKTUKH, TOAr0TOBKH K ['A.

3. [lnanupyemble pe3ybTaThl 00y4eHHUS MO0 IUCUMUILINHE, COOTHECEHHbIE
C INIAaHUPYEMBIMH pE3yJabTaTaMHU 0CBOCHUA 06p330BaTeHbHOﬁ nmporpaMmmal

OcBoeHme TUCIUILTNHBI (MO/YJISI) HApaBJIeHO Ha (JOPMUPOBAaHHUE CIEAYIOIINX KOMITETeH-
LIAH:

YK-1 CrnocobeH ocymiecTBIsATh MOMCK, KPUTHUUECKUN aHalIM3 U CUHTE3 MH(pOpMaluu,

IIPUMCHATDH CHCTEMHBIN noaxoa JJisl pCHICHHA ITOCTABJICHHLIX 3a1a4.

Konn Konx n nanme- Kpurepuu onieHuBanust pe3ysibTaToOB 00yUEHUS
HANMEHO- HOBaHUE UHU-
BaHUE Karopa J0CTHU- v
HU3KUH (70110~
HUBEP- JKEHUs YHUBEp- o
y p\, YHHBED pOTOBBIH,
CaJlbHOU CaJIbHBIX KOM- . . .
. KOMIIETEHIUS [IOPOTOBBIN 0a30BbBIN MIPOABUHYTHIN
KOMIIE- ETECHIUN
He chopMuUpo-
TEHIUU
BaHA)
VK-1 N-1yk1 Ana-
- He moxer XOopoIo aHaIu3u-
Criocodert | MM3MPYeT 3018 AHAT3UPOBATD Crabo anamasupy- I;T 3a71a4y, BbI Ormraro
oCy- 4qy, BBIACTIAA €€ B~ B]zmen;m €T 3a/1a4y, BBLIE- IIL)eyn;[;[ co 6a};’o131,1e aHaJIM3UpPyeT 3a/1a-
IEeCTB- 0a30BEIE CO- Ys 5151 ee 6a3oBbIC 4y, BBIIEISA ee Oa-
ee 0a30BbIE CO- COCTaBJISIONINE,
JIATH I0- CTaBJIAIOIINE, COCTaBJISIIOLIHE, 30BBIC COCTABJISIO-
yII CTABJAOMINE, HE | 01260 ocymecTs- XOPOILO 0cy- IMe, OTAMYHO OCY-
ne ThH ooy iesTRIReT OCYMICCTBIACT nserT z[eKZMnozm FHCCTRILICT e~ H_IeCz[BJ'I}ICT z[eKOBZ
THYCCKHUHA ACKOMITO3HUITUIO JIEKOMITO3ULIHAIO KOMIIO3UILIHIO 3a-
U0 33291 TIO3HIINIO 3a/1a91
aHaJIn3 " 3ada4dn 3aga4u nadu
CHHTC3
- He mosxet Haxo- He nocraroutno 0CTaTOYHO
HHq)OpMa I/UI-2yK-1 ) UTb U KPUTHUYC I'ICTKJE) HaxXoauT u 6])1(2)'11‘ 0 HaXOo4uT U Yenero HAXOLWT
un, OPpU- | Haxomur u KpUTH- A P A p A U KPUTUYECKHU aHa-
CKH aHAIM3UPO- | KPUTHYCCKH aHa- KPUTHICCKH aHa-
MCHATb YEeCKHU aHAIU3UPY- TU3UpYeT HHPOP-
BaTh HHpOpPMA- | JH3UPYET HHPOpP- | JH3HPYET HHPOP-
CUCTEM- €T UH(POPMAIIHIO, Maluio, HeoOX0 1~
. LIMIO0, HEOOXO0au- MaIio, He00X0- MaImro, Heobxo-
HBIU TIOJI- HGO6XOJII/IMy}O JUIA MYIO IJI pCIICHUA
MYIO JUISl pellie- | IUMYFO JUIS pele- | JUMYFO JUIS pellle- .
X0 JIs PEIICHHS TIOCTaB- . . | TOCTaBIEHHOI 3a-
eHHOM 3a1am HUS [TOCTAaBJICH- | HUSI TOCTABICHHOW | HUS IMOCTaBICHHOM -
peuienus . HOH 3a/1a4H. 3aJa4m. 3aa4m. A
oCTaB- NJ-3 yx-1 - He moxer pac- | Cmabo paccmarpu- Hoctarouno VYcmentHo pacemar-
JICHHBIX PaccmatpuBaeTt CMOTPETh BO3- BaeT BO3MOXKHBIC OBICTPO paccMaT- | PHUBACT BO3ZMOXKHBIC
3a71a4 BO3MOXHBIE Bapu- MOXXHBIC Bapu- BapHWaHTHI pCUIC- pUBacT BO3MOXK- BapHaHThbI PCIICHUA
AHTHI PEIICHHS AHTHI PEIICHUS | HUSA 3aJ1a4H1, YTOOBI HBIC BAPHAHTHI 3a7a49u, OLICHUBAsI




3aJa4u, Ol CHHUBAs
HUX 1O0CTOMHCTBA U

3a1a4U U oLe-
HHUTbH UX JOCTO-

OLIEHUTH UX J0-
CTOMHCTBA U HEJIO-

peUICHUA 3a0a4U,
YCTKO OLICHHBAasA

HUX JOCTOMHCTBA U
HCOOCTAaTKU.

I'pamoTHO, J10-
THUYHO, apry-
MEHTHUPOBAHHO
dbopmupyet
COOCTBEHHBIE
CYXKICHUS U
orieHku. Otiu-
yaeT GakThl OT
MHEHMWI, UHTEp-
MpeTaluii, ome-
HOK U T.J. B
paccy X IeHUIX
JIPYTUX y4acT-
HUKOB JIeSITEIb-
HOCTH

TPaMOTHO, JIO-
TUYHO, apry-
MEHTUPOBAHO
chopMHUpOBaTH
COOCTBCHHBIC
CYXXJICHUS U
oneHku. He
oTiinyaet (hak-
TBI OT MHCHUH,
HHTEpIIpeTa-
UM, OICHOK U
T.J. B paccyx-
JCHUSX JPYTUX
Y4aCTHUKOB
JEATCIbHOCTH

He nocratouno
TPaMOTHO, JIOTHY-
HO, apI'YMEHTHPO-
BaHO (hOPMHPYET

COOCTBEHHBIC
CYXK/JIEHHUS U OLICH-
ku. Cnabo otiau-
4aeT (GakTel OT

MHEHHUH, HHTEP-
MIpeTaIHi, OICHOK
U T.J. B paccyxKie-

HUSAX JPYTUX
YYaCTHUKOB JIesi-
TEIIbHOCTH

HEOOCTAaTKH. HWHCTBA U HEOO- CTaTKH. UX JOCTOUMHCTBA 1
CTAaTKMH. HEAOCTAaTKH.
N-4vyk-1 - He moxert JlocraTouno

IPaMOTHO, JIO-
THUYHO, apry-
MEHTHUPOBAHO
dbopmupyet
COOCTBEHHBIE
CYXKICHUS U
OLEHKHU. XOpo-
10 OTJNYAET
(bakThI OT MHE-
HUM, HHTEpIpE-
TaIiM, OICHOK
U T.Jl. B paccyx-
JNEHUSX TPYTUX
YYaCTHUKOB Jie-
SITEITLHOCTH

OueHb IrpaMOTHO,
JIOTUYHO, apry-
MEHTHUPOBAHO
dhopmupyet cob-
CTBEHHBIE CYyXKJe-
HUS U OLICHKU.
beicTpo oTinuaer
(baKThl OT MHe-
HUMW, UHTEPIIPE-
TalMi, OLICHOK U
T.J. B paccyxnie-
HUSX IPYTUX
Y4aCTHUKOB

N/1-5yk-1 -
Ompenenser u
OIICHUBAET I10-
CJIE/ICTBHS BO3-
MO>KHBIX pellie-

HUH 3372491

He moxer
ONPEAEIUTD U
OLICHHTBH I10-
CIIEACTBUS
BO3MOKHBIX
peuieHu 3a-
JTayu.

Cnabo ompene-
JISICT U OTICHHU-
BaeT MOCTe/-
CTBUS BO3MOXK-
HBIX peIICHUuN

3a/1auu.

Xopoliio omnpe-
JIEJISIET U OLe-
HUBAET MOCIE/-
CTBUS BO3MOX-
HBIX peIIeHUuMN
3a/1a4u.

YcnemHo onpe-
JIeJISICT U OLICHH-
BaeT MOCIICACTBUS
BO3MOXHBIX pe-
IICHUH 3aaYH.

B pe3ynbrate u3yueHuss AMCUUILINHBI (MOIYJIs1) 00yUaroIMiCs TOIKEH:

3HaTh OCHOBHbIE HAIIPABJICHUS aHAJIN3a JAHHBIX; apXUTEKTYPHI INTyOOKUX HEHPOHHBIX Ce-
TeH, MPUMEHSEMBIX B PEHICHUH TMPAKTHYECKUX 3a]ad; MPUHIUIB TPUMEHEHUsT HEHPOHHBIX Ce-
TeU B 3a1a4ax ¢ npuMmeHenuem MU;

YMETh OCYIIECTBIIATh KPUTHUYECKHIA aHAIN3, TPUMEHSATh CHCTEMHBIN TOAXO IS perie-
HUS TOCTABJICHHBIX 3ajlay, HaCTpauBaTh HEOOXOAMMOE OKpYKEHHUE JUIsl paboThl ¢ HEHPOHHBIMU
CEeTSMH; OCYIIECTBIISATh KPUTUUYCCKUN aHAIN3 MPOOJIEMHBIX CHTyallMid Ha OCHOBE CHCTEMHOTO
M0JIX0/1a, BhIpaOaThIBaTh CTPATErHIO JeHCTBUN;

BJIAJICTh HABBIKOM ITPOBEACHUS ITOJHOTO IMKJIA BBIYUCIUTEIHHOTO SKCIIEPUMEHTa, OTpa-
KEHHUS X0Ja BBIIIOJHEHUS MPOEKTa U MOJYYEHHUs pe3yIbTaTOB B OTUETAX U JOKYMEHTAIMH; Blla-
JIeeT HAaBBIKOM HCIOJB30BAHUS CYIIECTBYIONIMX MPOrPAMMHBIX OMOJIMOTEK W MOJENEH, co3/ia-
HUS MIPOTPaMMHBIX pean3alui rTyOOKUX HEHPOHHBIX CETEH.



3.1 Marpuua cooTHeceHUsI TeM/pa3fejioB y4eOHOH IMCUMINIMHBI (MO-
nyJisi) U GopMHUpPyeMbIX B HUX YHHBEPCAIbHBIX KOMIIETEHIM I

Tembl, pazziensl AUCHUTUIMHBL (MOIYJIs) Kommerenun Oo01uee
KOJIHUYECTBO
YK-1 KOMIIETEHITHI
1. BBeneHue B UCKYCCTBEHHBII MHTEIUICKT + 1
2. DKCIEepTHBIE CUCTEMBI U MPEICTABICHUE + 1
3HAHUU
3. AJropuTMBI IOMCKA PEIICHUI + 1

4. CTpyKTYypa ¥ coepKaHue TUCHUILIUHBI (MOYJIs1)
OO1ast TPYA0EMKOCTh AUCIUIUIMHBI (MOIYJIs) COCTaBisAeT 4 3aueTHbIX eauHuUIbI (144 ak.4acoB)

4.1,

O0beM quCHMIIMHBI (MOAYJI) M BUABI Y4e0OHOH padoThI

KonuuecTtBo ak. yacos
Buts! sansruii 10 OYHOM opMe | 10 3a04HOMU pop-
oOyueHus Me o0yueHus
7 cemecTp 5 Kypc
OO61mas TpyA0eMKOCTh AUCIUILITUHBI (MOTYJIs) 144 144
KonTakTHas paboTa 00ydJaromuxcs ¢ mpernojiana- 48 20
TEJeM, B T.U.
ayJIMTOPHBIE 3aHSITHSI, U3 HUX 48 20
JICKIIMH 16 8
MIPaKTUYECKHE 3aHATHS 32 12
CamocTosTenpHas paboTa 00yJaronuxcs 60 115
npopaboTka y4eOHOro MaTepuaina Mo JUCIH- 20 46
IUIMHE (KOHCIEKTOB JIEKUUH, Y4eOHUKOB, MaTepu-
AJIOB CETEBBIX PECYPCOB)
BBINIOJTHEHNE WHINBUAYAIbHBIX 3a/1aHUN 20 40
MOJITOTOBKA K TECTUPOBAHUIO 20 29
KonTpons 36 9
Bua utoroBoro KOHTpoIIst JK3aMeH
4.2. Jlexkuumn
Ne Paznen quctumninuHel (MOys1), TEMBI O0beM dopmupyromme
JICKIIUN ¥ UX COJIEpIKaHue B aK. yacax KOMIICTCHITHH
O4yHas 3a04Has
¢bopma ¢bopma
o0yueHus | o0ydeHus
BBeneHne B MCKYCCTBEHHBIH MHTeJI-
JIEKT
1. OCHOBHBIE 33724l CHCTEM HCKYCCTBEH- 2 2 VK-1
HOro uWHTelekTa. Knaccudukanus, kia-
CTepHU3aIHsI, PErPECCHsL.
2. Tumnbel MaIMMHHOTO OOYYECHUS: C YUHTE- 2 2 YK-1
nem, 0e3 yauTessi, ¢ YaCTHYHBIM MPUBJIE-
YEHHEM YUUTeNsI, 00ydeHHE ¢ TIOJIKper-
JICHUEM.




JKcnepTHbIE CUCTEMBI U MIpecTaBIe-
HHe 3HAHUU

Knaccugukarus Ha mpumepe alropurma
k-ommkaitimux coceneit (KNN) Ormiuo-
HaJIbHO: BBICTPBIN MOMCK OrKaimumx co-
ceneil. MeTpuKH OIIEHKH Kilaccuduka-
LMK TTOJIHOTA, TouHOCTh, F1, ROC, AUC.
BanunaunonHas u TectoBas BHIOOpKa.
Kpocc-Banmumanus. Pabora ¢ kareropu-
aJbHBIMUIIPU3HAKAMH.

YK-1

Perpeccusi. MeTpuK# OLICHKH pErpeCcCUm:
MSE, MAE, R2 — koaddunuent nerep-
MUHanuu. JIMHelHass perpeccusi, MOJu-
HOoMHanbHast perpeccus. [lepeoOyuenue
U peryispusanus, rpedHeBast perpeccus,
LASSO, Elastic Net.

JluneiHble MOIEH AJS KIIACCU(PUKALIUU.
[lepuentpoH, JorucTuyeckas perpeccus,
MOJIHOCBSI3HBIE HEHPOHHBIE CETH, CTOXa-
CTUYECKHIM TI'paTUeHTHBIH CIYCK U 00-
paTHOE pacmpoCTpaHEHHE TpPaAJAUCHTA.
Perynspuzanuss  nuHEHHBIX — Mopenei
KJIaCCU(UKALIUUU.

Knacrepusanus. k-means, k-means++,
DBSCAN, ariomepaTuBHas K1acTepu-
3anwsi. METPHUKH OIEHKU KIIACTePU3AINN

YK-1

AJITOPUTMBI IOUCKA PelleHUuil

ANTOpUTMBI, OCHOBAaHHBIE Ha IIPUMEHE-
HUM pelaloumMx JepeBbeB. Kpurepuu
paszgeneHus y3na: HMHGOPMAIMOHHBIN
BBIMIPBILI, KpuTepud JxuHu. AHcam-
Ou pelarIuX JIepPEeBbEB: CIy4YalHbIH
Jec, TpaIueHTHBIH OYCTHHT.

Meron onopHbIX BeKTOpoB. [IpsAmas wu
obpatHas 3amada. OrnpejesieHHe OIop-
HBIX BEKTOPOB. SIIEpHBIN TPIOK.

YK-1

Hausnbriii OaiiecoBckuil kimaccudukaTop.
MeTtoapl OLEHKU pacHpeAciieHUus Ipu-
3HakoB. EM-anroputMm Ha npumepe cme-
CHU rayCCHaH.

MeTtobl 0€3rpaueHTHON ONITUMU3AIINHN:
ciyuaitaeiit mouck, hill climb, omxkwur,
T€HETUYECKUIN aJITOPUTM

YK-1

Bcero

16




4.3. IlpakTHyeckue 3aHSATHS

Ne  |Paznmen mucuuriinHbl (MOYJst) (MOTY- O6mbeM B ak.uacax dopmupyronme
JI51), TEMBI JICKIIUH U UX COJCpIKAHUE p— pp— KOMIIETCHIIHH
dhopma dbopma
oOy4yeHus | oOy4YeHHS
Merossl paboThl ¢ Tabaunamu B Python. 6 4 YK-1
Arperarys v BU3yaau3ainus JaHHbBIX.
[IpoBeneHue MEPBUIHOTO aHAIH3A JIAH-
HBIX.
2. Hcnonbs3oBanue U CpaBHEHUE aJITOPUT- 8 YK-1
MoB knaccupukanuu: kNN, pemaromue
JepeBbes U UX aHCaAMOJITH, IOTUCTUYECKas
perpeccusi.
3. Hcnonb3oBaHue U OlICHKA aJITOPUTMOB 8 VK-1
perpeccun. [logbop onTuManbHBIX Ma-
paMeTpPOB PErpeccu.
4, OnTtumMu3anyMoHHbIC 3a1a41 U UX pelie- 10 VK-1
Hus. [logbop runepmnapameTpoB anro-
pUTMa C TOMOIIIbIO METOZOB ONTHMH3a-
07078
Bcero 32

4.4, JlabopaTopHbie padoThI

JlabopaTopHble pabOThI HE IPETYCMOTPECHBI.

4.5. CamocrosiTesibHasi padoTa 00y4arommXxcs

O0BeM ak. 4acoB

Paznen nucnurmuHb .
AT tCh Bun camocrositensHoOM paboTh O4Has
(Motyist) 3a04yHas
dopma
dbopma
00ye- oOy4eHus
HHUS yi
[IpopaboTka yueOHOTO MaTepuaia Mo JUCIH-
TIMHE (KOHCIEKTOB JICKIMH, Y4eOHUKOB, Ma- 6 16
1. Brenenue B uc-
. TEPUAJTIOB CETEBBIX PECYPCOB)
KYCCTBEHHBIA WHTEJUICKT >
BrlnonHenne MHANBUAYaJIbHbIX 3aJaHUI 6 14
[ToAroToBKA K TECTUPOBAHUIO 6 10
[IpopaboTka yueOHOTO MaTepuaia Mo JUCIIH-
2. DKCIEpTHBIE  CH- | IVIMHE (KOHCHEKTOB JEKIHUH, yueOHUKOB, Ma- 6 16
CTeMBI W TIPEJICTaBJIEHHE | TEPUAIOB CETEBBIX PECYPCOB)
3HAHUH BrinonHenne nHANBUAYaIbHBIX 3aJaHUI 6 14
[ToaroToBKa K TECTUPOBAHUIO 6 10
[TpopaboTka yuyeObHOrO MaTepuana mo JUCIH-
IUTMHE (KOHCIEKTOB JIEKIMM, Yy4eOHUKOB, Ma- 8 14
3. ANTOpPUTMBI TOHC-
N TEPHAJIOB CETEBBIX PECYPCOB)
Ka pelieHui >
BrinonHenne nHANBUAYaIbHbBIX 3aJaHUI 8 12
[ToaroToBKa K TECTUPOBAHUIO 8 9
Hroro: 60 115




Meroanueckue ykazaHus JJisl MPOBEICHUS MPAKTUYECKUX 3aHATUH 10 qucuuruinHe «Oc-
HOBBI HCKYCCTBEHHOTO MHTEIJJIEKTa» JIJIsi HanpasjieHus nmoarotoBku 35.03.06 ArpouHxeHepusi—
Muuypunck, 2023.

4.6. KypcoBoe npoekTupoBaHue

[{esb KypCOBOTO MPOEKTa COCTOUT B JAJIbHEUIIIEM PAa3BUTUU HABBIKOB, OIbITA U 3HAHUH B
o0iacTu MAaTEMATUUYCCKUX OCHOB HCKYCCTBEHHOI'O HHTCJIJICKTA, C HUCIIOJIB30BAHHUEM
PACCMOTPCHHLBIX Ha JICKIUAX MCTOIOB U TEXHOJIOTHH. 3aHaHI/Ie Ha KprOBOfI IMPOCKT COCTOUT B
pa3pabOTKe MHTEJUICKTYAJIbHOW CHCTEMbI MPUHATUS PEIICHUS TI0 YIPABICHUIO KOPIIOPATUBHOMN
CeTH Ui Pa3JIMYHbIX OpPraHW3alUil, pa3HOro KOJIMYECTBA MAIIWH, 3[aHUW, (WINAIOB H
MMOTOKOB MH(pOpMaruu, 6osiee moApoOHO HHPOPMALIHUS TTPUBOIUTCIB METOJUYKE 110 KypPCOBOMY
IIPOEKTY.

IlosscHUTEIBPHAA 3aIKUCKa JOJIDKHA aACKBATHO OT06pa)KaTB PE3YyIbTaTbl OCHOBHBIX 3TAIlOB
p33pa60TKI/I CHUCTEMBI U COACPKATh CICAYIOIIUC OTallbl:

BBenenne (AKTyaJIbHOCTb BHEAPEHUS MHTEIUIEKTYyaJIbHOM CUCTEMbI IPUHATUS PELICHUS
Ha JIAaHHOM NPEIIpPUATUH)
1. AHanu3 CylIEeCTBYIOUIMX MOJAX0A0B K MPOEKTUPOBAHUIO CUCTEM HCKYCCTBEHHOT'O MHTEI-

=
o)
=
H
o

AHaiIu3 NOCTPOEHUSI MHOIOAr€HTHBIX MHTEJJIEKTYaJIbHBIX CUCTEM.
Bo160p 1 onucanne maremaruyeckoro anmnapata juis peanusanuu UCIIIIP .
Onucanue kpurepues UCIIIIP.
Br16op UCIIIIP.
Paspabotka ctpykrypHoit cxembl UCIIITP
Pa3paborats pacnpeneneHue agpecoB pabounx CTaHUUN C YYETOM CTPYKTYPHONCXEMBI.
Pa3paborare Mosie1b MHTEIEKTYaJIbHOTO areHTa Ha 0aze MaTeMaTHyecKoroariapara.
AHanu3 pe3ynbTaToB MOJCIUPOBAHUS HHTEIJIEKTYaJIbHOTO areHTa.
0.  Crucok UCHOIb3yeMbIX HCTOYHHKOB.
[TpumepHbIil 00BeM TosicHuTENbHOM 3anucku: 30 ctp., mpudt 14, marepsan 1,5.
CooTBeTCcTBHE OIICHOK M TpeOOBaHUII K pe3yiapTaraM arTecTaluu B (OpMe BBINOIHEHHS U
3aUThIKypcoBoi pabotsl (KP).

BoOooo~No WD

4.7. BbInoJIHeHUE KOHTPOJIbHOI padoThl 00y4aroIMMKCs 3204HOI (pOpMbI
[IpuctynaTh K BBIITOJHEHUIO KOHTPOJIBHONW PabOThI HEOOXOIMMO ITOCIIE U3YyUEeHHUS! MaTe-
pHaia 1o JUTepaTypHbIM UCTOUHHMKAM, yOEIUBIINCH IIyTEM OTBETOB HA BOIPOCHI AJIsl CAMOIIPO-
BEpPKH, YTO MaTepHal TeMbI YCBOCH.
Llenbro KOHTPOIBHOM PabOTHI O TUCLUILUIMHE SBIAETCS PACCMOTPEHHUE TEOPETUYECKUX
aCIIeKTOB M IPUMEHEHHE OCHOBHOTO MHCTPYMEHTAPHS YIIPABJICHUS HAYYHBIM HCCIICTOBAaHUEM.
TpeboBanus kK 0QPOPMIICHHIO.
KonTponbHast paboTta MOXKeT ObITh BBINOJIHEHA B YUEHHUYECKOM (ILKOJIBHOW) TeTpanu
WIN Ha JucTax Gopmara A4 nedaTHBIM WIM PYKOMMCHBIM (YETKHM, YUTAEMbIM) CIIOCOOOM.
BeinonHeHHBIE 3a/JaHNs pacToNararoTcs 10 NMPeACTaBIeHHOMY MopsaaKy. CIHCOK HCIONb3ye-
MO JIUTEPATypbl IPUBOJUTCS B KOHIIE PaOOTHI.
Ha tutynpHOM nHcTe pacnoiaraercs cieayromas HHGopMalus: Ha3BaHUe TUCLUILIN-
Hbl, ©.M.O. oOyuaromuiics, Kypc, Tpymma, HOMep 3a4€THOM KHUKKU, HOMEp BBIOPaHHOIO Ba-
pHaHTa M HOMEpa BBITIOIHEHHBIX 3a/IJaHUH 110 MOPSIIKY B CIETYIONIEM BHIE:
Cpoku BbINOMHEHUS. BbINOiIHEHHAs KOHTPOJIbHAas paboTa MOAMUCHIBAETCS 00ydaro-
IIUMCS. ¥ CAeTCs Ha MPOBEPKY INPENoaBaTeio Ha Kadeapy B YCTAHOBJIEHHBIE CPOKH, Kak
npasuiio, 3a 10 nHel 1o Hawana ceccuu. IIpoBepka KOHTPONBHON pabOThI MpenogaBaTesieM
OCYIIECTBIIICTCA B TEUEHHE HENENH mocie ee caadu. KoHTposnbHas pabota IODKHA OBITH
3a4TeHa K Haydally 3K3aMEHAIlMOHHON CECCHU.

4.8. Conep:xxanue pa3iesoB THCHHIJIMHBI (MOLYJIsl)
1. BBC,Z[CHI/IC B HCKYCCTBCHHBIﬁ HNHTCJIJICKT.
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OcHOBHBIE 332/1a4M CUCTEM HCKYCCTBEHHOro MHTeIUIekTa. Knaccudukanus, kinacrepusa-
1us, perpeccus. TUIBI MAIIMHHOTO OOYyUYEHUS: ¢ yUuTeaeM, 0e3 yUuTelNs, ¢ YaCTUUYHBIM IIPUBIIe-
YCHHEM YUUTENsI, 00YUCHHE C TIOIKPEIUICHUEM.

2. DKCHepTHbIE CUCTEMBI U MPEACTAaBICHUE 3HAHUM.

Knaccugukanus Ha npumepe anropurma k-Ommkaiimux cocenerd (kKNN) OnunonaibHO:
BricTphIii mouck Onrkalmux coceneid. MeTpuKu OIEHKH KilacCHU(HUKAIIMHU: MOJHOTA, TOYHOCTb,
F1, ROC, AUC. Banunanmonnas u TectoBas Beibopka. Kpocc-Bamuaanus. Pabora ¢ xareropu-
QJIIbHBIMU MPU3HAKAMH.

Perpeccus. Merpuku onenku perpeccun: MSE, MAE, R2 — koaddunment nerepmuHa-
uuu. JluneliHas perpeccusi, mojduHOMHUadbHas perpeccus. [lepeoOyueHue u perynspusanus,
rpebnesas perpeccus, LASSO, Elastic Net.

Jluneitnble Monenu g kinaccubukanuu. [lepuentpoH, oructuyeckas perpeccusi, moJ-
HOCBSI3HBIC HEHPOHHBIC CETH, CTOXACTHYECKH TPAJUCHTHBIN CITYCK M 00paTHOE paclpocTpaHe-
HUeE TpajueHTa. Perynspusanus TMHEWHBIX Mojieel KiiaccuuKaluum.

Knacrepuzauus. k-means, k-means++, DBSCAN, arjnomepartuBHas KiacTepU3allys.
MeTpuKH OLEHKU KJIacTepu3aluu

3. AJTOPUTMBI TOUCKA PEIICHUN.

ANTOpPUTMBI, OCHOBaHHbBIC HA IPUMEHEHHUHU PEIIAIIUX AepeBbeB. Kpurepun pasneneHus
y371a: HHPOPMAITMOHHBIN BRIUTPHINI, KpuTepuid [ kuHu. AHCaMOJIM PENIAIONINX JICPEBLEB: CIY-
YaifHbIH Jiec, TPaIueHTHBIA OYCTHHT.

Meton onopHbIX BeKTOpoB. [Ipsimas u oOparHas 3amada. OnpeeieHue OMOPHBIX BEKTO-
pOB. S nepHbIN TPIOK.

HauBHebrii GaliecoBckuii kiaccupukarop. MeToapl OICHKU PACIpPEIeTCHHS TPU3HAKOB.
EM-anroputm Ha mpuMepe cMecu rayccua.

MeTtobl 6€3rpaJIMCHTHON ONITUMHU3AINN: CITydaiHbIi ouck, hill climb, or-xur, reneTu-
YECKUH aJropuTMm

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU
[Ipu u3ydeHHH NUCUUIUTMHBI (MOYJIsl) MCIOJIb3YIOTCS WHHOBAIMOHHBIE OOpa3oBaTelIbHBIC
TEXHOJIOTUM Ha OCHOBE HMHTErpallMM KOMIETEHTHOCTHOTO M JIMYHOCTHO-OPUEHTHUPOBAHHOTO
MOAXOOB C 3JIEMEHTAMU TPAJAUIIMOHHOTO JIEKIIMOHHO-CEMUHAPCKOTO M KBa3uNpodecCHoHATb-
HOTO OOy4Y€HHUs C HCIIOJIb30BAHMEM HMHTEPAKTUBHBIX (DOpPM MPOBEACHHS 3aHSATUH, UCCIIENOBa-
TEIbCKOU MPOEKTHOM JACSITEIIBHOCTA U MYJIbTUMEINIHBIX yUeOHBIX MaTEpHUaIOB

Bun yae6Hoit pa- OO6pa3oBarenbHbIe TEXHOJIOTHH
60ThI

DJEeKTpOHHBIE MaTepHajbl (B T.4. CETEBbIE HCTOYHHUKH), UCIIOIB30-
Jlexunn BAHNME MYJIbTUMEIUNHBIX CPEACTB, Pa31aTOYHBIA MaTepHall.
[IpakTnueckue TectupoBaHue, BBINOJHEHHE TPYNIOBBIX AYAUTOPHBIX 3alaHuUM,
3aHSATHS WHIUBUAYaAJIbHbIE TOKJIa/bl.
CamocTosiTenbHbIe Brimonnenue pedepatuBHONW paOOTHI; MOArOTOBKA M 3alllUTa CO-
paboThI OOLIEHMS C UCIIOJIb30BAHNUEM CJIalIOBBIX MPE3CHTAIUH.

6. OueHovHbIe cpeacTBA TUCHUIJIMHBI (MOIYJISA)

OCHOBHBIMU BHJaMH JUCHUIUIMHAPHBIX OLIEHOYHBIX CPEACTB NMPHU (HYHKIIMOHUPOBAHUU MOAYJIb-
HO-PEUTHHTOBOM CHCTEMBI OOYUCHHMsI SBISIFOTCS: HA CTaJUM PyOEKHOTO perTHHTa, (popmupye-
MOro IO pe3yjbTaTaM MOJYJIBHOTO KOMIIBIOTEPHOIO TECTHPOBAHMS — TECTOBBIE 3aJaHUs; HA
CTaJl{ TOOIIPUTENILHOTO PeUTHHTa, (POPMHUPYEMOrO MO pe3yibTaTaM HAMCAaHUS M 3allUThl pe-
(epaToB MO aKTyaJbHOU MpoOIeMaTHKE, Ha CTaJUH MPOMEXKYTOYHOIO peHTHHTa, ONpeaensieMo-
ro 10 pe3yJbTaTaM CAauu 3a4eTa — TEOPETHUECKHE BOMPOCH], KOHTPOIHUPYIOIINE TEOPETUIECKOE
cojiepKaHue yueOHOro mMarepuaia, U MPaKTHUECKUE HABBIKM U3 Pa3JInYHbIX BUAOB Mpodeccuo-
HalbHOU JesitenbHOCTH oOyyatonierocst mo OIIOII nanHoro HampasneHus, GopMUpyeMble MpU
M3YYEHUH TUCHUIUIMHBI (MOAYs) «OCHOBBI HCKYCCTBEHHOTO MHTEIIEKTa»




6.1. ITacopt ¢oHIa OLIEHOYHBIX CPEACTB MO JUCHUILINHE

Ne | Konrtponupyewmsie paznens] Kox koHTponmupyeMoit O1eHOYHOE CPEJICTBO
n/m | (TeMbl) AUCIUIUIMHBI (MO- KOMIIETEHIIMU HaumenoBanue KommuectBo
JLyJ1s1)
1. |BBenenue B MCKYCCTBEHHBIM YVK-1 TectoBBIe 3a7aHNA 20
WHTEJJICKT Temsl pedeparon 5
Bompock! s 3aue- 8
Ta
2. [JKCIepTHBIE CUCTEMBI U VK-1 TecToBble 3a1aHUs 20
MpEICTaBICHUE 3HAHUI Tembl pedeparon 5
Bomnpocsr mis 3a- 10
yera
3. |ANTOpUTMEI ITOKCKA pele- YK-1 TectoBble 3a1aHMs 20
1507071 Tembl pedeparoB 5
Bomnpocs! mis 3aye- 8
Ta

0.
1.
12.
13.
14.
15.
16.

RBoOoo~NoOwNE

6.2. IlepeueHb Bonmpocos s 3a4era (YK-1)
OcHoBHBIE 33/]aul CUCTEM MCKYCCTBEHHOT0 MHTEIUIeKTa. Kiaccupukanus.
OcHOBHBIE 331a4M CUCTEM UCKYCCTBEHHOI0 MHTEUIeKTa. Kiacrepusanus.
OcHoBHBIE 337]aul CUCTEM UCKYCCTBEHHOI'O MHTEIEKTa. Perpeccus.
Tunbl MaIMHHOTO OOYUYEHUS: C YUUTEIIEM.
Turmbl MammMHHOTO O0YUYEHHMSI: O€3 YUUTEIs.
Turnbl MalIMHHOTO O0YUYEHHSI: ¢ YACTUYHBIM IPUBJICYCHUEM YUUTEIS.
Tunel MaIIMHAOTO 00yYeHHUs: 00yYeHHUE C TIOIKPETICHUEM.
Knaccugukanus Ha npumepe anroputma k-ommkaitmux coceneit (kKNN)
BrICTpBIi ouck Oimxkaiimmx coceae.
MeTpuku orieHKH KiaaccuuKauu: NoaHoTa, To4HoCcTh, F1, ROC, AUC.
Banupaunonnas u rectoBas Beiobopka. Kpocc-Banuaanus.
Pabota ¢ kaTeropuagbHbIMU PU3HAKAMH.
Mertpuku ouenku perpeccun: MSE, MAE, R2 — koa¢dunmeHT nerepMuHanum.
JluneliHast perpeccusi, MOJIMHOMHUANBbHAS perpeccusl.
[Tepeobyuenue u perynsipusanus, rpednesas perpeccus, LASSO, Elastic Net.
[TepuenTpoH, lorucTuyeckas perpeccusi, oJIHOCBSI3HbIE HEHPOHHBIE CETH, CTOXacTHYe-

CKHI TpaJIMCHTHBIN CITYCK U 00paTHOE paclpOCTPaHEHUE IPAIUCHTA.

17.
18.

Perynspuszanus TMHEHHBIX MOIeeN KiIaccuuKauum.
Knacrepusanus. k-means, k-means++, DBSCAN, arnoMepaTHBHas KJIaCTEPU3AIIHSL.

MCTpI/IKI/I OLICHKHU KJIaCTCpHU3allnuu.

19.
20.
21.
22.
23.
24,
25.
aH.
26.

ANTOpPUTMBI, OCHOBAHHBIE HA IPUMEHEHUHU PEILAIOIIUX JIEPEBbEB.

Kpurepuu paznenenus yzna: UHOOPMAIIMOHHBIN BBIUTPHILIL, KpUTEpHiA JIKUHH.
AHcaM0I1 pelaronX JepeBbeB: CayyaiiHbIN Jiec, TpaUeHTHbII OyCTHHT.

Merton onopHbIx BekTopoB. IIpsimas u oOpartHas 3aaaya.

Ornpenenenne ONOpHBIX BEKTOPOB. S AEpHBIN TPIOK.

HausHblit OaliecoBCKUi Ki1acCUPHUKATOP.

MeTo/1bI OLIEHKH pacipenesieHus pru3HakoB. EM-anroputM Ha mpuMepe CMECH rayccH-

MeTtoapl 6e3rpaIueHTHON ONTUMU3AINH: CIIy9aifHbINA mouck, hill climb, oTxur, renern-

YECKUU alrOpUTM



6.3. IlIkaJia OLICHOYHBIX CPEICTB

YpoBHH  OCBOE-
HUS  KOMIIETEH-
Ui

Kputepuu onennBanus

O11eHOYHBIE CPE/ICTBA
(xon-BO GaIoB)

IIponBUHYTBII
(75-100 6ammoB)
«3a4TEHO»

OTIMYHO 3HACT TEOPETUYCCKUE OCHOBBI OOYUYCHHS
aHajM3a JaHHBIX ¥ MAIIMHHOTO O0y4YeHHUs; CIeIu(DHUKy
BHEJIPEHUSI CHCTEM MAIIMHHOTO OOY4YEHHUs B «OTpac-
JU», OTIIMYHO aHAIM3UPYET 3a7ady, BbIICIAI ee 0a3o-
BbIE COCTABJISAIOUINE, OTIMYHO OCYILECTBISAET JEKOM-
MO3UIIMIO 33J1a4l; YMEET MPUMEHSATh OOJIBIIIOE KOJIH-
9YEeCTBO IBPHUCTHUK, CPOPMHUPOBAHHBIX HA OCHOBE KOM-
MEpPYECKOT0 U aKaJeMUYECKOrO OIbITa; UHTEPECYEeTCA
HOBBIMU TPEHJAMH B CBOEH MPOPECCHOHATBHONH OT-
paciu, pacCMaTpUBaeT UX C TOYKU 3PEHHUSI MPUMEHE-
HUS B CBOEH JESATEIHHOCTH; OBICTPO M BEPHO OlLIEHUBA-
€T CIJIOKHYIO CUTYAallMI0, OEHUBAET PUCKU U MOCIEN-
CTBUSI CBOMX JICWCTBUIA, HAXOAUT ONTHUMAJIbHBIE peIlIe-
HUS JUIs pabovmX 3a1a4.

TECTOBBIC 3aaHuUs
(30-40 6amn0B)
HHIUBHIyaIbHOE 3a-
JaHue

(8-10 6ammoB);
BOIIPOCHI IS 3a4€Ta
(37-50 6amnoB)

bazosBrrit
(50-74 6aia)
«3a4TEHOY

XOopoiIo 3HaeT TEOPETUYECKHE OCHOBBI OOyUEHHS
aHaJIM3a IaHHBIX U MAIIMHHOTO O0y4YeHUS; CIICUPUKY
BHEJIPEHUSI CHCTEM MAIIMHHOTO OOY4YEHHUsS B «OTpac-
JIW», XOPOIIO aHAIM3UPYET 3a]ady, BbACIAS ee 0a3o-
BbIE COCTAaBJISIFOIIME, XOPOIIO OCYUIECTBIIAET JEKOM-
MO3ULIMIO 33J]a4M; YMEET MPUMEHSTh JIOCTaTOUYHOE KO-
JUYECTBO IBPHUCTUK, CHOPMHPOBAHHBIX Ha OCHOBE
KOMMEPYECKOI'0 U aKaJeMUYECKOr0 OIbITA; NHTEPECY-
€TCsl HOBBIMHM TPEHJaMHU B CBOEH MPOQeCcCHOHAIBHOU
OTpPAaciIv; BEPHO OLICHUBAET CIOKHYIK CUTyalHIO, OLle-
HHUBAET PUCKHU U MOCJEACTBUS CBOUX AECHUCTBHUH, HAXO-
JTUT ONITUMAJIbHBIE PEHICHUs ISl pabovmX 3aj1a4.

TECTOBBIE 3aaHuUs
(20-30 6amioB)
HHIUBHyaIbHOE 3a-
naHue

(5-7 6annoB);
BOIIPOCHI JIJIS 3aYeTa
(25-37 6ainoB)

[Toporossiii
(35-49 6anoB)
«3aYTCHOY

Cnabo 3HaeT TeopeTUYeCKHe OCHOBBI OOYy4eHHs aHa-
Ju3a JaHHBIX M MAIIMHHOTO OOy4YeHUs; Crenupuky
BHEJIPEHUSI CHCTEM MAIIMHHOTO OOY4YEHHUsS B «OTpac-
auy, c1abo aHaTM3UPYeT 3a/1ady, BbAENsis ee 6a30BbIe
COCTaBJISIIOIIME, CIA00 OCYIIECTBIISAET JEKOMIIO3HUIINIO
3a/1a4ud; yMEET MPUMEHATh JOCTATOYHOE KOJIUYECTBO
IBPUCTUK, CHOPMHUPOBAHHBIX Ha OCHOBE KOMMeEpUe-
CKOTO M aKaJeMHYECKOIo OMbITa; c1abo MHTepecyeTcs
HOBBIMH TPEHJIaMH B CBOEU MPOQPECCHOHAIBHOU OT-
pacnu; cnabo OIEHUBAET CIOXKHYIO CHUTYaIuIo, ciabo
OILICHUBAET PHUCKH W TOCJIEACTBUS CBOMX IEHCTBUH,
c1ab0 HaXOAWT ONTUMANbHBIE pelieHus s pabounx
3ajay.

TECTOBBIE 3aIaHuUs
(15-20 6anoB)
WHIUBHIyaIbHOE 3a-
JaHue

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

Huzkuit
(TOTIOPOTOBBIIA)
(KoMMeTeHIus He
chopmMupoBaHa)
(menee 35 Oai-
JIOB)
«HE32UTEHO»

He 3Haer Teopermueckne OCHOBBI OOyYeHUs aHaIM3a
JaHHBIX ¥ MAIIMHHOTO oOyueHus; crneuuduky BHeEN-
PEHHUS CUCTEM MAIIMHHOTO O0y4YeHHs B «OTpacim», He
yMEeeT aHaIU3UpOBaTh 3aJady, HE OCYLIECTBISET Jie-
KOMIIO3UIMIO 33/1a4y; HE YMEET MPUMEHSATh J10CTATO4-
HOE KOJIMYECTBO 3BPUCTUK; HE MHTEPECYETCS HOBBHIMU
TpPEeHJaMH B CBOEH MpoecCHOHAIBHOW OTpaciu; He
BEPHO OLIEHUBAET CIOXKHYI CUTYaIHI0, HE BEPHO Olle-
HUBAET PUCKH U NOCIEACTBHSI CBOUX JIEHCTBUM.

TECTOBBIC 3aaHUs
(0-13 6ammoB);
HHIUBHIyATbHOE 3a-
JaHue
(0-3 6anna);
BOIIPOCHI IS 3a4eTa
(0-18 6amoB)
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Bce KOMITIEKTHI OIIEHOYHBIX CPEACTB (KOHTPOJIBbHO-H3MEPUTEIHHBIX MaTePUAIOB), HE00-
XOJIUMBIX JJIs OLIEHKU 3HAHUM, YMEHUH, HABBIKOB U (WJIM) OMbITA EATEIbHOCTH, XapaKTepHU3y-
forye dTanbl GOpMUPOBAHUS KOMIETCHIIMA B MPOIECCE OCBOSHUS IUCIUIUIMHBI (MOIYIs) TO-
IpOoOHO IPECTaBIEHbI B TOKyMeHTe «DOH OIEHOYHBIX CPEICTB AUCHUUIIIHMHBI (MOIYJIS)».

1. Y4eOHO-MeTOAUYeCKOEe M HHPOPMALIMOHHOE o0ecneuyeHne AUCIUIINHBI

(Mony.st)
7.1 OcHoBHAasl yueOHas1 JUTEpaTypa:

1. OcHOBBI UCKYCTBEHHOTO MHTEJIEKTa: y4eO. mocobue s By3os/Cumopkuna WM.IM.:
Knopyc, 2014. - 245 c.: un. - bubnuorp.: c. 244-245. - ISBN 978-5-406-03503-0

2. TonmauéB, C. I'. OCHOBBI MCKYCCTBEHHOTO WHTEIUIeKTa : yueOHoe mocobue / C. T.
Tommaués. — Cankrt-IletepOypr : BI'TY "Boenamex" um. J[.®. Ycrunosa, 2017. — 132 ¢. —
ISBN 978-5-906920-53-9. — TekcT : 3neKTpoHHBIH / JlaHb : 3IeKTpOHHO-OMONIHOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/121872

3. boposckasi, E. B. OcHOBBI HCKYCCTBEHHOTO HMHTEIUICKTa : yueOHoe mocobme / E. B.
bopogckas, H. A. JlaBeimoBa. — 4-¢ uzn. — Mockaa : Jlabopatopust 3nanuii, 2020. — 130 ¢. —
ISBN 978-5-00101-908-4. — TekcT : 3neKTpoHHBIN // JlaHb : 3IEKTpOHHO-OMONIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/151502

4. HoBukoB, ®.A. CuMBOIMYECKHIH HCKYCCTBEHHBI WHTEIUIEKT: MaTeMaTUYeCKUe

OCHOBBI TIPEJICTABIICHUS] 3HAHUH : yueOHoe mocooue miusi By30B/ ®. A. HoBukoB. — Mocksa :
WznarensctBo FOpaiit, 2023. — 278 c. — (Bricmiee ob6pazosanne). — ISBN 978-5-534-00734-
3. — Tekcr : snextponHblii // OOpazoBarenbHas miarpopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/512382
7.2 lonoJIHUTeIbHAs Y4eOHas JuTeparypa:

1. Pribuna I' B. OcHOBBI IOCTPOCHUSI MHTEIEKTYAIBHBIX CUCTEM: y4eO. mocodue s BY-
30B/Pri0buna I'.B. - M.: ®unancer u cratuctuka: Madpa-M, 2010. - 430 c.
2. Brrorun BB. DnemMeHTh MaTeMaTH4eckoil TeOprur MalIMHHOTO 00y4deHus: yued. mocooue

g By30B Berorun B.B.; Mock. ¢usnko-texH. ue-T (roc. yu-1), PAH, UH-T npoGnem nepenauu
uHpopmanuu uM. AA. Xapkesuya. - M.: MOI'U - UIIIINU PAH, 2010. - 231 c. OcHOBHI uc-
KycTBeHHOro uHTesekra. [Ipaktuueckuil kypc: yueb. mocobue st By3oB / UymokoB BJL,
Actaxosa N.®., [Toranos AC. [u np.]. - M. BUHOM. Jlabopatopust 3nanuii: duzmatiut, 2008.
-292 c.

3. SAcuunkuit JI.H. BBeneHne B MCKYCCTBEHHBIN HWHTEIIEKT: yued. mocobue s BY-
308/ Acaunkuit JIL.H. - 2-e usn., ucrp. - M.: Akagemus, 2008. - 174 c.

4, Ocunos I'.C. MeTo/ibl UCKYCCTBEHHOTO HHTEJUICKTA: Mororpadus /Ocunosr C, - M.:
®wusmataut, 2011. - 295 c. .

S. JIro b. Teopust u mpakTrKa HeolnpeneneHHoro nporpammuposanus/JIro b.; mep. ¢ aHr.
TromenneB 10.B., Karanos 10.T.; pen. nep. Tromenues FO.B. - M.: BUHOM. JlabopaTtopust 3Ha-
auit, 2009. - 416 c.

6. Pyuknu B.H., @ynun B.A. YHuBepcanbHbII NCKYCCTBEHHBIM MHTEIUIEKT M DKCIIEPTHBIE
cucremsl / Pyuxun B.H., ®ynun B.A. - CI16.: BXB-Iletep6ypr, 2009. - 238 c.
7. Kypeitunk BB., Kypeitunk B.M., Pomsun CU. Teopust 3BOMIOLHMOHHBIX BBIYHCICHUN:

[Monorpadus] / Kypeitunk BB., Kypeitunk B,M., Pogzun CU, - M.: ®uzmatiut, 2012. — 260 c,

7.3 MeToauyecKkue yKa3aHusi 10 OCBOEHUIO TUCHMILTHHBI (MOYJIA)
Metoauyeckue ykazaHus JUIsl MPOBEACHUS MPAKTHUECKUX 3aHATUN MO AUCHUIUIMHE «OCHOBBI
HCKYCCTBEHHOT'O MHTEJUIEKTa» A HanpasieHus noarotoBku 09.03.01 Mudopmartuka u Beauc-
JUTENIbHAs TEXHUKA.
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https://e.lanbook.com/book/121872
https://e.lanbook.com/book/151502

7.4 UudopmanmonHbie M HM(PPOBBIE TEXHOJI0THH (IPOrpaMMHoOe odecneve-
HHe, COBPeMeHHbIe TPo¢ecCHOHAIbHBIE 0a3bI JAaHHBIX U HH(POPMAILUOHHBIE
CIIPABOYHBIE CHCTEMBI)

VYuebHas AucCHUIUIMHA (MOIYNb) MpPEAyCMaTpUBaeT OCBOCHHWE MH(OPMAIIMOHHBIX U LUQ-
POBBIX TexHOJIOTUH. Peanu3anus [uppoBBIX TEXHOIOIUN B 00pa30BaTEIbHOM IIPOCTPAHCTBE SIB-
JsieTcs OJHOM M3 BXKHEWIIMX Ieieid 00pa30BaHMs, AAIOLIEH BO3MOXKHOCTh pa3BUBATh KOHKY-
PEHTOCIIOCOOHBIE KauecTBa 00yJaroImuXxcs Kak OyyluX BbICOKOKBAIN(UIIMPOBAHHBIX CIIEeLUa-
JIMCTOB.

[MudpoBble TEXHOJIOIMU NPEAYCMATPUBAIOT Pa3BUTHE HAaBBIKOB 3(P(EKTHBHOrO peleHus
3a7a4 Ipo(ecCHOHATBHOI0, COLUAIIBHOTO, JIMYHOCTHOTO XapaKTepa ¢ MCHOIb30BAaHUEM pa3iny-
HBIX BUJI0B KOMMYHHUKAI[MOHHBIX TeXHOJOIWH. OcBoeHHe LU(POBBIX TEXHOJOTUH B paMKax
JTAHHOM NUCIHUIUIMHBI (MOMAYJISI) OPUEHTHPOBAHO HA CIIOCOOHOCTH O€30MacHO M HaJJICKALTIM
00pa3oM Nojy4ark JOCTYII, YIIPaBIATh, HHTETPUPOBATh, OOMEHNUBATHCS, OLICHUBATh U CO3/1aBaTh
MH(POPMAIIHIO C TIOMOIIBIO IH(PPOBBIX YCTPOUCTB U CETEBBIX TeXHONOTUH. DopMupoBanue nud-
POBOIl KOMIIETEHTHOCTU Mpejroiaraer padoTy C JaHHBIMHU, BJaJieHHE HMHCTPYMEHTaMM JUIs
KOMMYHUKAIIH.

7.4.1 DJ1eKTPOHHO-0UOJINOTEYHbIE CUCTEMbI U 0a3bI JAHHBIX

1. OO0 «9BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanue yciayr ot 03.04.2024
Ne 6/u (CereBas snekTpoHHast OMOINOTEKA)

2. ba3a manHBIX 21eKTpoHHBIX HH(popMarmoHHbX pecypcoB PI'BHY [THCXB (morosop
1o 00ecreyeHno A0CTyna K MeKTpoHHBIM uHpopManmoHubiM pecypcaM O@I'BHY [THCXb ue-
pe3 Tepmunan yaaneaHoro nocryna (TY I ®T'BHY LTHCXE) ot 09.04.2024 Ne 04-YT/2024)

3. DnekTponHas OubnuoteuHas cucrema «HanumoHaneHbli nudpoBoit pecypc «PyKkoHT»:
Komnekmuu «ba3ossiii MaccuB» u «Kosoc-c. Cenbekoe xo3siictBo» (https://rucont.ru/) (oroBop
Ha OKa3aHUe YCIYT MO MpeJoCTaBIeHHIO A0cTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «Anexrponnoe u3aarenscto KOPANT» (https://urait.ru/) (JoroBop Ha oKazaHue
yCIyT MO MPEJOCTaBICHHUIO JOCTyMa K o0pasoBarensHoi mnatdopme OO0 «DnekTpoHHOE U3/a-
terascTBo FOPAWIT» ot 07.05.2024 Ne 6555)

5. DnekrpoHHO-OMOMMoTeuHas cucrema «BepHanckuit» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3HOE UCIIONB30BaHKe Mpou3BeneHuit oT 26.03.2020 Ne 14/20/25)

6. baza manneix HOB «HarmonanbHas snektpoHHas Oubmmoreka» (https://rusneb.ru/)
(moroBop o monkmoueHnu Kk HOB u npenocrasnennu gocryna k oobektam HOB ot 02.02.2024
Ne 101/HDB/4712-m)

7. CornaieHrue 0 COTPYJAHHYECTBE M0 OKa3aHUI0 OMOJIIMOTEYHO-UHPOPMAIIMOHHBIX U CO-
[IUOKYIBTYPHBIX YCIYT MOJBH30BATENSIM YHUBEPCUTETA U3 YKCIIa UHBAJIUIOB IO 3PEHUI0, Cllado-
BHJISIINX, WHBAIUIOB JPYTUX KATETOPUU C OTPAHWYEHHBIM JOCTYIIOM K HH(DOpMAIWH, JIHII,
HUMEIOIIUX TPYAHOCTU ¢ uTeHueM riockomneyatHoro Tekcta TOI'BYK «TamboBckas obnactHas
yHHBepcaibHas HaydHas OuOiamoreka uMm. A.C. ITymkunra» (https://www.tambovlib.ru) (corna-
1eHue o cotpyanudectse ot 16.09.2021 Ne 6/n)

7.4.2. UnopManiuoHHBIE CIIPABOYHbIE CHCTEMBI
1. CnpaBounast npaBoBas cuctema Koncynprantllinroc (JoroBop mocTaBku, aJanTalud U
COTpOBOXKACHUS FK3eMIuIApoB cucteM Koncynbrantllmtoc ot 28.02.2025 Ne 12413 /13900/3C).
2. DnexTpoHHBIM nepuoanueckuil cnpaBouyHuk «Cucrtema 'TAPAHT» (norosop Ha yciy-

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

7.4.3. CoBpeMeHHbIe PO(deccHOHATBHBbIE 0a3bl TAHHBIX
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Hust - https://elibrary.ru/

1. ba3a maHHBIX HOPMATHBHO-IIPABOBBIX AKTOB MH()OPMAIIMOHHO-00pa30BaTENLHOMN MPO-
rpammbl «PocmeTtony (morosop ot 05.09.2024 Ne 512/2024)
2. basa mannbix Hayunoii snexkrponnoit 6nbnmoreku eLIBRARY.RU — poccuiickuii uH-
(hopMaIMOHHO-aHATUTUICCKAN TIOPTa B 00JaCTH HAYKH, TEXHOJIOTUH, MEIUIIUHBI 1 00pa3oBa-

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

4. OrtkpeiTeie nanable  DegepanbHON  CIyKOBI

https://rosstat.gov.ru/opendata

FOCYy/IapCTBEHHOW CTATHUCTUKH -

7.4.4. JIuuieH3MOHHOE U CBOOOIHO PaCNPOCTPaHsieMoe NPOrpaMMHoOe obecre-
YyeHHe, B TOM YHCJIe 0TeYeCTBEHHOT0 MPOU3BOICTBA

Ne HanmenoBanue PazpaboTunx HoctynHocTh Ccputka Ha Enuabiid PexBuzutel noa-
IO (mpaBoobma- | (IUIICH3MOHHOE, | peecTp POCCHICKUX TBEP>KAAOIIETO J10-
JaTelib) cBoGoxHO pac- | mporpamm must OBM | kymenra (npu Hanu-
npoctpansemoe) | u BJI (mpu Hamuunm) YHUH)
1 | Microsoft Windows, Microsoft JIuneH3nonHoe - Junensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok neit-
CTBHS: GECCPOUHO
2 | AwnrtuBupycuoe po- | AO «Jlaboparo- | Jlunensuonuoe | https://reestr.digital.g | CyGnuieH3noHHbIH
rpammHoe obecriede- | pust Kacnepcko- ov.ru/reestr/366574/? norosop ¢ 000
nue Kaspersky ro» sphrase_id=415165 «Codreke» ot
Endpoint Security mis (Poccus) 09.12.2024 Ne 6/H,
ousHeca CPOK JICHCTBHS: C
09.12.2024 mo
09.12.2025
3 | MoiitOduc Crangapr- | OOO «Hosbie Jluuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
HBIH - o0JauHbIe TEX- ov.ru/reestr/301631/? «PyOuKon»
OducHbli maker nosoruun» (Poc- sphrase_id=2698444 ot 24.04.2019 Ne
JUTS pabOTHI C TOKY- cusi) 03641000008190000
MEHTaMH ¥ MMOYTON 12
(myoffice.ru) CpOK JelicTBus: Oec-
CPOYHO
4 OducHsrit maket AO «P7» JIunensuonnoe | https://reestr.digital.g Koutpakt ¢ 000
«P7-Ocducy ov.ru/reestr/306668/? «Codrercy
(meckromHast Bepcusi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CPOK zeiicTBust: Gec-
CPOYHO
5 OrmeparioHHast CH- 00O "bazaner | Jlunensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
creMa «Anpt OGpaso- | cBoGOIHOE MPO- ov.ru/reestr/303262/? «Codrekey
BaHHE rpaMMHoOe ofec- sphrase_id=4435015 or 24.10.2023 Ne
neyerme" 03641000008230000
07
CpOK JieficTBus: Oec-
CPOYHO
6 | Iporpammuas cucte- | AO «Antumna- | Jlunenswonnoe | https://reestr.digital.g | JluueH3uoHHBIH 10-

Ma JJ1s1 OOHAPYKEHHS
TEKCTOBBIX 3aMMCTBO-
BaHUH B y4eOHBIX U
HayYHBIX paboTax

ruat» (Poccust)

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

roBop ¢ AO «AH-
TUIUIaruart» oT
23.05.2024 Ne 8151,
CPOK JeHCTBUS: C
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«Antunnaruat BY3» 23.05.2024 o

(https://docs.antiplagia 22.05.2025
us.ru)
7 Acrobat Reader Adobe Systems | Cso6omHo pac- - -
- IPOCMOTP JOKYMCH- IPOCTPAHACMOC
toB PDF, DjVU
8 Foxit Reader Foxit CBo6oHO pac- - -
- IPOCMOTP JIOKYMEH- Corporation IpocTpaHsieMoe
ToB PDF, DjVU
7.4.5. Pecypcbl HH(pOPMAIIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTn « UHTEp-
HET»
1. CDTOwiki: 6a3a 3nanuit mo uuposoii Tpanchopmanuu https://cdto.wiki/

o

o~

I NoarwNE

ttp://www.trello.com

OTKpbITast mporpaMMHasi ONOJIMOTEKa ISl MAITMHHOTO 00Yy4eHUs
https://www.tensorflow.org/

®peiiMBOPK MAITMHHOTO 00y4eHUs ISl si3bika Python ¢ OTKPBITBIM UCXOIHBIM KOJIOM
https://pytorch.org/

OtkpeiTas 6ubnroreka https://keras.io/

Caiit ®enepanbHOil ciyk0bl rocyapcTBeHHON ctatucTuku (Poccrar). DnekTpoHHBbIH pe-
cypc. Pexxum gocryma: http://www.gks.ru/

Caiit TepputopuansHoro oprana denepanbHOii Cy>KO0bI TOCY1apPCTBEHHON CTATUCTUKH 10
TamboBckoit o6mactu (TamOoBcTatT). DnekTpoHHBIN pecype. Pexum nocryna:
http://tmb.gks.ru/

Pexxum noctyna: http:// www.rbc.ru/ - PocbuznecKoncantunr

Pexxum noctyna: http://www.devbusiness.ru/development/staff.htm

Caitr BbICIIEH aTTecTaMOHHON Komuccuu // http://vak.ed.gov.ru

7.4.6. llu¢ppoBble HHCTPYMEHTHI, IPUMEHsIEMbIe

B 06p330BaTe.ﬂbHOM mnmpomecce
LMS-mardopma Moodle
Buptyanenas nocka Mupo: miro.com
Bupryansnas nocka SBoard https://sboard.online
Oo6naunsle cepBucsl: Anaexc./luck, O6mako Mail.ru
Cepsucsl onpocos: Snaexkc ®opmbl, MyQuiz
Cepaucsl BuaeocBs3u: SHaekc tenemoct, Webinar.ru
CepBuc CcOBMECTHOM paOOTBI HaJ MPOEKTaMH st

Hebonmpmmmx rpynn  Trello

7.4.7. HudpoBble TEXHOJIOTUH, IPUMeHsIEMble NPU U3YYeHUH TUCIATNIMHBI

No

[udpossie

TEXHOJIOTUH

Bunsl yueGHoOM pado-
TBI, BBITIOJIHSEMBIC C
NpUMEHEHHEM U Q-
POBOI TEXHOJIOTUU

dopmupyeMbIe KOMIIE-
TEHIUU

WJIK

1 O0aunble
TEXHOJIOTUH

Jlexknuu
[IpakTrueckue 3ans-
TUA

2 Bosbmue
JaHHBIE

Jlexun
[IpakTrueckue 3aHs-

YK-1. Cnocoben ocy-
HIECTBIIATH TIOUCK, KPH-
TUYECKUH aHaIHU3 U
CUHTE3 UH(pOpMaIH,
MPUMEHSTh CUCTEMHBIH
MOJTXOJT JUTSI PEIICHUS
MIOCTaBJIEHHBIX 3a]1a4

N-1yk1 Ananuzupy-
€T 3ajJ1a4y, BBIJIEIISS €€
0a30BbIE COCTABJIAIO-
Ue, OCYIISCTBIIICT
JIEKOMITO3HITHIO 331249

NJ-3 vk1 -
PaccmaTpuBaeT BO3-
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TUS MO>KHBIC BapUAHTHI
pelIeHus 3aa4u, ole-
HHUBas UX JOCTOMHCTBA

N HCJOCTATKHU.

Texuonoruu
0ecrpoBOTHOM
CBSI3U

Jlekuun N/I-2yk-1 -Haxoaut u
[TpakTudeckue 3aHs- KPUTUYECKH aHAN3U-
THS pyeTt uHhOpMaLHIo,

CamocTosiTeapHast HEO0OXOIMMYIO IS pe-
pabota IIEHUSI TIOCTaBJIECHHOM

3aga4u.

8. MarepuajibHO-TEXHUYECKOE o0ecnevyeHrue M CIUILNIHUHBI (MOAYJis1) (MOayJis1)

HammMenoBanme crie-
[HMAJILHBIX IIOMeEIIE-
HUH U TOMEILEHUN
JUUISL CAMOCTOSTEIIb-
HOM pa0bOTHI

OCHAaIIECHHOCTH CIIEHUANBFHBIX IOMETICHAN 1 MMOMEIICHNH ISl CAMOCTOSATENEHONW PaOOTHI

393760, Poccus,
Tamb6oBckas 001acTh,
r. MuuypuHcCk, yiu.
WHTepHannoHaibHas,
qom Ne 101, 2/32

Y4ebHast ayTuTOpHA AJsI IPOBEACHUS yIeOHBIX 3aHATHH JIEKINOHHOTO THIA: MIHTepakTHBHAS
nmocka — 1 mr.; CucteMHbi KoMIDIeKT — 1 mT.; [IpoekTop Viewsonic — 1 mt. HaGopsr nemoH-
CTPAIOHHOT'0 000PYAOBaHMS U YICOHO-HATIISTHBIX TOCOOUH.

393760, Poccus,
TamOoBckast 00J1aCTh,
r. MuuypuHCk, yiu.
WNHTtepHannoHanpHas,
moM Ne 101, 1/114

YueOHast ayJuTOpHs AJIsl IPOBEACHUS YUSOHBIX 3aHITHI CEMUHAPCKOTO THIA, KYpPCOBOTO
MIPOEKTUPOBAHUS (BBINOJIHEHHS KYPCOBBIX padoT), IPYNIIOBBIX U MHIUBHYaJIbHBIX KOHCYIIb-
TaI[Mi, TEKYIIEro KOHTPOJIA U MPOMEXKYTOUHOM aTTecTaliuy (KOMIBbIOTepHBIH Kkiiacc): Cu-
cremublil komruiekT (ITpoueccop Intel Original LGA 1155 Celeron) — 9 mr.; Kabunet ocHa-
IIeH MaKeTaMH, HarJISIHBIMY y4eOHBIMH ITOCOONSIMH, TPEHaKEpaMH M APYTHMH TeXHHYe-
CKUMH cpencTBamMu. KoMIbloTepHas TEXHUKA MOJIKITIOUEHa K ceTn «HTepHeT» u obecriedeHa
nocrynoMm B OMOC yHuBepcuTera.

393760, TamboBCcKas
001acTh,
r. MuuypuHCk, yiu.
WHTepHannonaibHas,
oM Ne 101, 1/210

TMomereHue Uit caMOCTOSATEIbHOU paboThl: puHTEp — 3 1., MDY Canon i-Sensys MF
4410, noyroyk Hewlett Packard Pavilion, komnetorep — 3 mrr, komnbetotep Celeron E 3300,
kommberotep Dual Core, kommbstotep OLDI 310 K1, xommupoBaneHsii ammapat Kyocera. Kowm-
MbIOTEPHAs TEXHHUKA TOJKIIOUeHa K ceTH «VIHTepHeT» 1 00ecredyeH TOCTYH B AIIEKTPOHHYIO
MHPOPMAIIMOHHO-00Pa30BaATEIBHYIO CPEY YHHUBEPCUTETA.

PabGoyas mporpaMma AUCHUTUIMHBI (MOYJISI) COCTaBJI€HA B COOTBETCTBUU C TPEOOBAHUS-
Mu ®I'OC BO — GakanaBp mo HampapiieHHI0 NOATroToBKU 35.03.06 ArpouHxeHepHs, yTBep-
XKJIeHHOTO Tipruka3zoM MuHoOpHayku P® Ne 813 ot 23.08.2017

ABTOpBI:

3aBenyromuil kagenpoit MaTeMaThkH, (U3UKHU U MHPOpMaMoHHBIX TexHonorui Kapreunna H.B.

Crapumii mpenogaBatenb Kadeapbl MaTeMaTHKH, (HU3UKH U HMHPOPMAIMOHHBIX TEXHOJIOTHIMA

TTyenuuieBa H.B.

Peuensenr:

3aBez[y101uH171 Ka(be,upoﬁ CTaHAapTU3aluu, METPOJIOTUHU U TCXHUYCCKOI'O CCPBUCA, K.T.H., JOLUCHT

XaryHues B.B.

[IporpamMma paccmoTpeHa Ha 3aceaHuu Kadeapbl MaTeMaTHKU, (PU3UKU U UHPOPMALIUOH-
HbIX TexHOosIorui. IIpoTokon Ne 10 ot «10» urons 2021 r.
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[Tporpamma paccMOTpeHa Ha 3aceJaHUU YI€OHO-METOANYECKONH KOMHCCUU WH)KEHEPHOTO
uactutyra ®I'bOY BO Muuypunckuii 'AY, npotokon Ne 11 ot 15 urons 2021 r.
[Iporpamma yTBepkaeHa PemeHneM y4eOHO-METOAMYECKOTO COBETa YHHMBEPCHUTETa MpO-
ToKO0J Nel10 ot 24 urous 2021 roga.
[Iporpamma nepepaboTana u J0mnoIHEHa B cOOTBeTcTBUM ¢ Tpeboanusimu GI'OC BO.
IIporpamma paccMoTpeHa Ha 3aceJaHUM Kadeapbl MaTeMaTUKHU, (PU3UKU U UH(OPMAIOH-
HbIX TexHosIorui. ITpoTokon Ne 8 ot «12» anpens 2022 r.
IIporpamma paccMOTpeHa Ha 3aceJaHUU y4eOHO-METOANYECKOH KOMHCCUU MH)KEHEPHOTO
unctutyra ®I'6OY BO Muuypunckuiit I'AY, nporokos Ne 7 ot 14 anpens 2022 r.
IIporpamma yTBepxkieHa PemieHneM y4eOHO-METOAMYECKOIO COBETA YHUBEPCHUTETA MPO-
Tokoia Ne§ ot 21 anpens 2022 rona.
[Iporpamma nepepaboTaHa U JA0MOIHEHA B COOTBETCTBHH ¢ TpeboBanusmu OI'OC BO.
[Iporpamma paccMoTpeHa Ha 3aceJaHUH Kadeapbl MaTeMaTHKU, (PU3UKU U UH(OPMAIHOH-
HbIX TexHosiorui. [Ipotokon Ne 9 ot «01» urons 2023 r.
[Tporpamma paccMOTpeHa Ha 3aCeJaHUH YI€OHO-METOANYECKONH KOMUCCUU WHKEHEPHOTO
unctutyra ®I'bOY BO Muuypunckuit I'AY, nporokos Ne 10 ot 19 uronst 2023 r.
[Iporpamma yTBepkeHa PemeHneM y4eOHO-METOAMYECKOTO COBETa YHUBEPCHTETA TPO-
ToKO0JI Nel0 ot 22 mrons 2023 roga.
[Iporpamma nepepadoTana u A0NOIHEHA B cOOTBEeTCTBHH ¢ TpeboBanusimu ®I'OC BO.
[Tporpamma paccMoTpeHa Ha 3aceaHuu Kadeapbl MaTeMaTHKH, (GU3UKU U UH(pOpMaIu-
OHHBIX TexHonoTui. [Iporokon Ne 6 ot 14 mas 2024 r.
[Tporpamma paccMOTpeHa Ha 3acelaHuu Y4eOHO-METOANYECKON KOMUCCUH HHKEHEPHOTO
uacturyra ®I'BOY BO Muuypunckuii ['AY, nmporokon Ne 9 ot 20 mas 2024 r.
[Tporpamma yTBep KAeHa Ha 3ac€aHUU Y4eOHO-METOAMYECKOIO COBETa YHUBEPCUTETA
rporokoit Ne 9 ot 23 mas 2024 r.
[Tporpamma nepepaboTaHa 1 J0M0OJIHEHA B cooTBeTcTBUHU ¢ TpeboBanusmMu OI'OC BO.
[Tporpamma paccMoTpeHa Ha 3aceqaHuu Kadeapsl MaTeMaTUKU, QU3UKU ¥ HH(DOpMAITH-
OHHBIX TexHonoruil. [Iporokon Ne 8 ot 7 anpens 2025 r.
[TporpamMma paccMOTpeHa Ha 3aceJaHuN y4eOHO-METOJNYECKONH KOMUCCUU MHKEHEPHOTO
uHcturyra ®I'BOY BO Muuypunckuit I'AY, nporokon Ne 8 ot 14 anpens 2025 r.
[TporpaMma yTBep:k/ieHa Ha 3aCeIaHUN y4eOHO-METOIUYECKOTO COBETa YHUBEPCUTETA
npotokos Ne 8 ot 23 anpens 2025 r.

OpI/IF HHaJI JOKYMCHTA XpPAaHUTCA Ha Ka(be):[pe CTaHOapTUu3anuu, METPOJIOTUHU U TCXHHUYC-
CKOT'O CEpBHCaA.
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