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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/IOGpeTeHI/Ie HABBIKOB 110 HCIIOJbB30Ba-
HHUIO HMHTCIUICKTYAJIbHBIX CUCTEM, U3YUCHUC OCHOBHBIX METOAOB IPCACTABJICHUSA 3HAHUH U MO-
JEIIMPOBAHUS PACCYKICHUM.

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

rpaMMbl

CornacHo y4eOHOMY TUIaHy 1O 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)OPMHPOBAHHBIE B XOJ€ M3YYEHHUS IUCLUIUIMH
«Uupopmaruka u uudpossie TexHonorun», «MHbpopMaroHHbIE TEXHOJIOTUN.

Marepuan AUCUMIUIMHBL (MOAYIISI) TECHO B3aUMOCBSI3aH C TAaKUMU JUCUUIUIMHAMU (MO-
OyJsiMu), Kak, «HaHOTeXHOIOTUH B TEXHUYECKOM CEpBHCE», «ABTOMATHKAY. 3HAHUS, YMEHUS U
HaBBIKH, C(POPMHUPOBAHHBIC B XOJ€ M3YUCHHs TAHHON NUCIMIUIMHBI (MOJIyJs) HEOOXOIMMEI B
JalbHEWIIeM il MPOXOXKICHHS  MPOU3BOJACTBEHHOW  TEXHOJOTHUYECKON  (IIPOEKTHO-
TEXHOJIOTUYECKOMN ) MPAaKTUKH, TOAroTOBKU K ['MA.

3. [lnanupyemble pe3ybTaThl 00y4eHHS MO0 IUCUMILINHE, 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 JJiA PCHICHHA ITOCTABJICHHLBIX 3a1a4.

Konm Kon n manme- Kpurepuu ornienuBanus pe3yiabTaToB OOyUEeHHs
HauMEHO- HOBAHUE UHOU-
BAaHUEC Karopa J0CTH- =
HU3KUH (70110~
HUBEP- JKEHUSI YHUBEP- o
y p\, YHHUBCP pOTOBBIH,
CaJIbHOU CaJIbHBIX KOM- . . o
o KOMIICTCHIIUS [IOPOTOBBIN 0a30BbIit MIPOABUHYTHIN
KOMIIE- METCHIIUMI
He chopMuUpo-
TCHIIUH
BaHA)
VK-1 N-1yk1 Ana-
- He moxer XopoI1o aHaJIu3u-
Criocoberr | msupyet saza AHATM3UPOBATH Crabo ananmsupy- I;T 3a/1a4y, BBl Orimaso
oCy- 4qy, BBIACTIAA €€ B~ B]zmen;m €T 3a/1a4y, BBLIE- IIL)eyn;[;[ co 6a};’o131,1e aHaJIM3UpPyeT 3a/1a-
IIeCTB- 0a30BbIE CO- ¥, 15151 ee 0a30BbIE 4y, BBIIEISA ee Oa-
ee 0a30BbIE CO- COCTaBJISIONINE,
JIATh O~ CTaBJISIOINE, COCTaBIISIONINE, 30BBI€ COCTABIIAIO-
CTABJIAIOLIAC, HE | 11650 oc [ECTB- XOpOLo 0cy- [ye, OTIIMYHO OCY-
mer, KpH: OOYIECTRIIET OCYIICCTRIIACT JeT Z[eK(})]MHOSI/I fHecTBeT e mec’Tan{eT z[eKonZ
TUYCCKUHN ACKOMIIO3UIHNIO |  fexoMITO3UIUIO JEO 331491 KOMITO3HUIIMIO 3a- -
aHaJIu3 n 3a1a4du 3a1a4u H A ayun 1 A
CHUHTE3
- He moxer Haxo- He nocrarouno OCTaTOYHO
HHq;)OpMa Hﬂ-zyK-l ) UTh U KPUTHUYEC I'ICTKI(I) HaxXOOuT u 6])1(2)'11‘ 0 HAXOIUT U YCHe]_HHO HaXOoIHT
un, OPpU- | Haxomur u KpUTH- A P A p A U KPUTUYECKHU aHa-
CKH aHaJIH3UPO- KPUTHYECKU aHa- KPUTHYECKU aHa-
MCHATb YEeCKHU aHAIU3UPY- TU3UpYeT HHPOP-
BaTh HHpOpPMA- | JH3HPYET HHPOpP- | JH3HPYET HHPOP-
CUCTEM- €T UH(POPMAIIHIO, Maluio, HeoOX0 1~
. LIMIO0, HEOOXO0au- MaImro, Heobxo- MaImro, Heobxo-
HBIU TIOJI- HGO6XOJII/IMy}O JJIsA MYIO IJI pCIICHUA
MYIO UL pelie- | AMMYIO JUIS pelie- | AMMYIO IS pele- o
X0 JIs PpEIIeHNs TTOCTaB- . . ITOCTABJICHHOM 3a-
[eHHOM 3anatH HUS [TOCTABJIEH- | HUS IIOCTABJACHHOM | HHS IOCTaBICHHOM -
pemcHusA ’ HOM 3aJa4u. 3a7a4u. 3aJa4u. ’
oCTaB- NJ-3 yk-1 - He moxer pac- | Cmabo paccmarpu- Hoctarouno VYcmentHo pacemar-
JICHHBIX PaccmartpuBaer CMOTPETh BO3- BaeT BO3MOYKHBIC OBICTPO paccMaT- | pPHUBAET BO3MOXKHbBIC
3a71a4 BO3MOXHBIE BapU- MOKHBIC Bapu- BapHWaHTHI pCIIC- pUBacT BO3MOXK- BapHaHThI PCIICHUA
AHTBI PEIICHHS AHTBI PEIICHUs | HUSA 3a7a49H, YTOOBI HbIC BAPHAHTHI 3a/a4u, OLECHUBAs




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-
npeTaiui, oue-
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,
HWHTEpIIpeTa-
UM, OICHOK U
T.J. B paccyx-
JCHUSX JPYTUX
Y4aCTHUKOB
JEATCIbHOCTH

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

COOCTBEHHBIC
CYXXJIEHHUS U OLICH-

k. Cnabo otiau-

4aeT (GakThl OT

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

HUAX JPYTUX
YYaCTHUKOB JIesi-
TEIIbHOCTH

HEOOCTAaTKH. HWHCTBA U HEOO- CTaTKH. UX JOCTOMHCTBA U
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, UHTEpIpE-
TaIiM, OICHOK
U T.Jl. B paccyx-
JNEHUSX TPYTUX
YYaCTHUKOB Jie-
SITEITLHOCTH

OueHb IrpaMOTHO,
JIOTUYHO, apry-
MEHTHUPOBAHO
dhopmupyet cob-
CTBEHHBIE CYyXKe-
HUS U OLCHKU.
beicTpo oTiyaer
(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-
JTauu.

Cnabo ompene-
JISICT U OIICHHU-
BaeT Mocie/I-
CTBUS BO3MOXK-
HBIX peIICHUuN
3a/1auu.

Xopoliio omnpe-
JIEJISIET U OLe-
HUBAET MOCIE-
CTBHUS BO3MOX-
HBIX peIIeHUuMN
3a/1a4ul.

YcnemHo onpe-
JIeJISICT U OLICHH-
BaeT MOCIICACTBUS
BO3MOXHBIX pe-
IICHUH 3aJ1aYu.

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 HEOOXOJMMOE OKPYKEHHE JJIs1 paboThl C HEHPOHHBIMU
CEeTSMH; OCYIIECTBIISATh KPUTUUYCCKUN aHAIN3 MPOOJIEMHBIX CHTyallMid Ha OCHOBE CHCTEMHOTO
M0JIX0/1a, BhIpaOaThIBaTh CTPATErHIO JeHCTBUN;

BJIAJICTh HABBIKOM ITPOBEACHUS ITOJHOTO IMKJIA BBIYUCIUTEIHHOTO SKCIIEPUMEHTa, OTpa-
KEHHUS X0J1a BBIIIOJHEHMS MPOEKTa U MOJMYyUYeHUs pe3yabTaTOB B OTUETAX U JOKYMEHTAIMH; Blla-
JIeeT HAaBBIKOM HCIOJB30BaHUS CYIIECTBYIONIMX MPOrPAMMHBIX OMOIMOTEK W MOJENEH, co3/a-
HUS IPOTPaMMHBIX peau3almi TTyOOKUX HEHPOHHBIX CETEH.



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

Tembl, pazziensl JUCHUTUITMHBL (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 (MOIYIIs) COCTaBisAeT 4 3aueTHbIX eauHHUIbI (144 aKk.4yacoB)

4.1,

O0beM quCHMIIMHBI (MOAYJI) M BUABI Y4e0OHOH padoThI

KonuuecTtBo ak. yacos
Buts! sansruii 10 OYHOM opMe | 0 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
JICKITUU 16 8
IPAKTUYECKHE 3aHSITHS 32 12
CamocTosTenpHas padoTa 00yJaronuXcst 60 119
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
No Paznen mucturuinHbl (MOYIS), TEMBI Ob6beMm dopmupyromme
JICKIIUH ¥ UX COJIepIKaHue B aK. 4acax 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-
CTepH3aIHsI, PErPECCHsl.
2. Tumnbel MaIMMHHOTO OOYYECHUS: C YUHTE- 2 2 YK-1
nem, 0e3 yauTessi, ¢ YaCTHYHBIM MPUBJIE-
YEHUEM YUUTEIIsA, O0ydeHHE C MOAKpen-
JICHUEM.




JKcnepTHbIE CUCTEMBI U MIpecTaBIe-
HHe 3HAHUU

Knaccudukanus Ha npuMepe anropurma
k-ommkaitimux cocezneit (KNN) Ormiuo-
HaJIbHO: BBICTPBIN MOMCK OrKaimumx co-
ceneil. MeTpuKH OIIEHKH Kilaccuduka-
LMK TTOJIHOTA, TouHOCTh, F1, ROC, AUC.
BanunaunonHas u TectoBas BHIOOpKa.
Kpocc-Banumanus. Pabora ¢ kareropu-
aJbHBIMUIIPU3HAKAMH.

YK-1

Perpeccusi. MeTpuku OLICHKH pETPECCUH:
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, arnomepaTuBHas K1acTepH-
3anwsi. METPHUKH OIEHKU KIIACTePU3AINN

YK-1

AJIrOpUTMBI NOUCKA PellIeHUui

ANTOpPUTMBI, OCHOBAaHHBIE Ha IPUMEHE-
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.
Metonabl OLICHKH pacHpeneieHus IpHU-
3HakoB. EM-anroputMm Ha npumepe cme-
CHU rayCCHaH.

MeTtobl 0e3rpaueHTHON ONTUMU3AIINHN:
ciyuaitaeiit mouck, hill climb, omxkwur,
T€HETUYECKUIN aJITOPUTM

YK-1

Bcero

16




4.3. IlpakTHyeckue 3aHSATHS

No  |Paznmen mucuuriinHbl (MOYJst) (MOTY- O6mbeM B ak.uacax dopmupyronme
JI51), TEMBI JICKIIUH U UX COJCpIKaAHUE 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
JIepeBbes U UX aHCaMOJITH, JIOTUCTUICCKAs
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

JlaBoparopHble pabOThI HE IPETYCMOTPEHBI.

4.5. CamocrosiTesibHasi padoTa 00y4arommXxcs

O0BeM ak. 4acoB

Paznen nucnurmuHb .
AT tCh Bun camocrositensHoOM paboTh O4Has
(Motyist) 3a04yHas
dopma
dbopma
00ye- oOy4eHus
HUS yi
[IpopaboTka yueOHOTO MaTepuaia Mo JUCIH-
TIMHE (KOHCIEKTOB JICKIMH, Y4eOHUKOB, Ma- 6 18
1. Brenenue B uc-
. TEPUAJIOB CETEBBIX PECYPCOB)
KYCCTBEHHBIA WHTEJUICKT >
BrlnonHenne nHANBUAYaIbHbBIX 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 yuyebHOrO MaTepuana mo JUCIH-
IUIMHE (KOHCIEKTOB JIEKIUM, Yy4eOHUKOB, Ma- 8 12
3. ANTOpPUTMBI TOHC-
N TEPHAJIOB CETEBBIX PECYPCOB)
Ka pelieHui >
BrinonHenne nHANBUAYaIbHbBIX 3aJaHUI 8 12
IToaroToBKa K TECTHPOBAHUIO 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 JAJIbHEUILIEM PAa3BUTUY HABBIKOB, OIbITA U 3HAHUM 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 NMPUHATUS PEIICHUS TI0 YIPABICHUIO KOPIIOPATUBHOMN
CeTH Ui Pa3JIMYHbIX OpPraHW3alUil, pa3HOro KOJIMYECTBA MAIIWH, 3JaHHUH, (WINAIOB H
MMOTOKOB MH(pOpMaruu, 6osiee moApoOHO HHPOPMALIHUS TTPUBOIUTCIB METOJUYKE 110 KypPCOBOMY
IIPOEKTY.

IlosscHUTEIBPHAA 3aIKUCKa JOJDDKHaA aICKBATHO OTO6pa)KaTB PE3YyIbTaTbl OCHOBHBIX 3TAIlOB
p33pa60TKI/I CHUCTEMBI U COACPKATh CICAYIOLIUE DTallbl:

BBenenne (AKTyaJIbHOCTh BHEAPEHUS MHTEIUIEKTYyaJbHOM CUCTEMbI IPUHATUS PEIICHUS
Ha JIAaHHOM NPEIIpPUATUH)
1. AHanu3 CyIIEeCTBYIOUIMX MOJX0A0B K MPOEKTUPOBAHUIO CUCTEM HCKYCCTBEHHOT'O MHTEI-

=
o)
=
H
o

AHaiIu3 NOCTPOEHUSI MHOIOAr€HTHBIX MHTEJJIEKTYaJIbHBIX CUCTEM.
Br160p 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 UCIOIB3yeMBIX HCTOYHHKOB.
[TpumepHbIil 00BeM TosicHUTENbHOM 3anucku: 30 ctp., mpudt 14, maTepsan 1,5.
CooTBeTCcTBHE OIICHOK M TpeOOBaHUII K pe3yiapTaraM arTecTaluu B (OpMe BBINOIHEHHS U
3aUThIKypcoBoi pabotsl (KP).

BOooo~Noa~wWN

4.7. BbInoJIHeHUE KOHTPOJIbHOI padoThl 00y4aroIMMKCs 3204HOI (pOpMbI
[IpuctynaTh K BBITOJHEHUIO KOHTPOJIBHONW pPabOThI HEOOXOIMMO IOCIIE U3yUEeHHUsSI 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 pabota MOXKeT ObITh BBINOJIHEHA B YUEHUYECKOM (IIKOJIBHOW) TeTpaau
WIM Ha JucTax gopmara A4 medaTHBIM WM PYKOMHMCHBIM (YETKHM, YUTA€MbIM) CIIOCOOOM.
BeimonHeHHBIE 3aJaHNS pacIoNararoTcs 1Mo MpeACTaBIeHHOMY MopsaaKy. CIIHCOK HCTONb3ye-
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 ¥ HOMEpa BHITIOIHEHHBIX 3a/JaHUH 110 MTOPSIIKY 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 HEJENH mocie ee caadn. KoHTposnbHas pabota IODKHA OBITH
3a4TeHa K Haydally 3K3aMEHAIlMOHHOM CECCHHU.

4.8. Conep:xaHue pa3iesoB THCHHILJIMHBI (MOLYJIs)
1. BeneHue B UCKYCCTBEHHBIN HHTEIIEKT.
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OcHOBHBIE 33/1a4M 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.

Knaccudukanus Ha npumepe anroputma k-Ommkaimmx coceneit (kNN) OniuoHanbHO:
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 nerepmuna-
uuu. JluneliHas perpeccusi, mojduHOMHUadbHas perpeccus. [lepeoOyueHue u perynspusanus,
rpebnesas perpeccus, LASSO, Elastic Net.

Jluneitnble Monenu g kinaccubukanuu. [lepuentpoH, oructuyeckas perpeccusi, moJ-
HOCBSI3HBIC HEHPOHHBIC CETH, CTOXACTHYECKHI TPAJHUCHTHBIN CITyCK U 00paTHOE paclpocTpaHe-
HUeE TpajueHTa. Perynspusanus TMHEWHBIX Mojieel KiiaccuuKaluum.

Knacrepuzanus. k-means, k-means++, DBSCAN, arjomepartuBHas KiacTepU3allys.
MeTpuKH OLEHKU KJIacTepu3aluu

3. AJTOPUTMBI TOUCKA PEIICHUN.

ANTOpPUTMBI, OCHOBaHHbBIC HA IPUMEHEHHUHU PEIIaoIIuX 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 GailiecoBckuid kiaccupukarop. MeToapl OICHKH paCIpeIeieHUs TPU3HAKOB.
EM-anroputm Ha mpuMepe cMecu rayccua.

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

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU
[Tpy n3ydeHUM JUCUMIUIUHBI (MOIYJsl) MCIIOJIB3YIOTCS MHHOBAIIMOHHBIE 00pa3oBaTelIbHbIE
TEXHOJIOTUM Ha OCHOBE HMHTErpallMM KOMIETEHTHOCTHOTO M JIMYHOCTHO-OPUEHTHUPOBAHHOTO
MOAXOOB C 3JIEMEHTAMU TPAJAUIIMOHHOTO JIEKIIMOHHO-CEMUHAPCKOTO M KBa3uNpodecCHoHATb-
HOTO OOy4Y€HHUs C HCIOJIb30BAaHMEM HMHTEPAKTUBHBIX (DOpPM MPOBEACHUS 3aHATUH, UCCIEI0Ba-
TEIBCKOU MPOEKTHOM JACSITEIIBHOCTA U MYJIbTUMEINIHBIX yUeOHBIX MaTepHUaIOB

Bun yae6Hoit pa- OO6pa3zoBarenbHbIe TEXHOJIOTHH
60ThI

DJEeKTpOHHBIE MaTepHajbl (B T.4. CETEBbIE HCTOYHHUKH), UCIIOIB30-
Jlexunn BAHNME MYJIbTUMEIUNHBIX CPEACTB, Pa31aTOYHBIA MaTepHall.
[IpakTnueckue TectupoBaHue, BBINOJHEHHE TIPYNIOBBIX AYAMTOPHBIX 3a/aHuUM,
3aHATHS WHAWBUAYaAJIbHbIE TOKJIabl.
CamocTosTenbHbIe Brimonnenue pedepatuBHON pa®OTHI; MOArOTOBKA U 3alllUTa CO-
paboThI OOLIEHMS C UCIIOJIb30BAHNUEM CJIalIOBBIX MPE3CHTAIUH.

6. OueHovHbIe cpeacTBA TUCHUIJIMHBI (MOIYJISA)

OCHOBHBIMHU BHJIaMU JTUCHUTUIMHAPHBIX OIEHOYHBIX CPEICTB MPU QYHKIIMOHUPOBAHUU MOy b-
HO-PEUTHHTOBOM CHCTEMBI OOYUCHHMsI SBISIFOTCS: HA CTaJUM PyOEKHOTO perTHHTa, (popmupye-
MOTO M0 pe3yiabTaTaM MOJYJIBHOTO KOMITBIOTEPHOTO TECTHPOBAHHS — TECTOBBIE 3a/laHUs; HA
CTaJUH TOOIIPHUTEITHHOTO PEUTHHTA, (POPMUPYEMOTO IO pe3yJIbTaTaM HalMCaHWs U 3allUThI pe-
(deparoB Mo akTyanbHOU MpoOIeMaTHKE, HAa CTAUU MIPOMEKYTOUHOTO PEUTHHTA, ONPEaeIIeMO-
ro 10 pe3yJbTaTaM CAauu 3a4eTa — TEOPETHUECKHE BOMPOCH], KOHTPOIHUPYIOIINE TEOPETUIECKOE
coJiep’kaHue y4eOHOTro MaTepuania, U MPaKTHUECKUe HaBBIKU U3 Pa3UYHBIX BHIIOB MPOQECCHO-
HaJapHOH nesitenbHOCTH oOydaromierocs mo OITOIT ganHoro HampaBieHus, GopmMupyembie mpu
W3YYCHUH TUCHUTIUIMHBI (MOyJis1) «OCHOBBI HCKYCCTBEHHOTO HHTEIUICKTA)




6.1. ITacnopt ¢oHaa OLIEHOUYHBIX CPEACTB MO JUCUUILINHE

Ne | Konrtponupyewmsie paznens] Kox koHTponmupyeMoit O1eHOYHOE CPEJICTBO
n/m | (TeMbl) AUCIUIUIMHBI (MO- KOMIIETEHIIMU HaumenoBanue KommuectBo
JLyJ1s1)
1. |BBenenue B MCKYCCTBEHHBIM YVK-1 TectoBrIe 3a7aHuA 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 3a1aHUs 20
1507071 Tembl pedeparoB 5
Bomnpocs! mis 3aye- 8
Ta

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

RBOooo~NoOhwNE

6.2. IlepeueHb Bonmpocos s 3a4era (YK-1)
OcHoBHBIE 33/]a4l CUCTEM MUCKYCCTBEHHOT0 MHTeIUIeKTa. Kiaccupukanus.
OcHOBHBIE 331a4M CUCTEM UCKYCCTBEHHOI0 MHTEUIeKTa. Kiacrepusanus.
OcHoBHBIE 337]aul CUCTEM UCKYCCTBEHHOI'O MHTEIEKTa. Perpeccus.
Tunbl MaIMHHOTO OOYUYEHUS: C YUUTEIIEM.
Tunsl MalIMHHOTO O0y4YeHUs: O€3 YUUTEs.
Turnbl MalIMHHOTO O0YUYEHHS: ¢ YACTUYHBIM IPUBJICYEHUEM YUUTEIS.
Tunel MaIIMHAOTO 00yYeHHUs: 00yYeHHUE C TIOIKPETICHUEM.
Knaccugukanus Ha npumepe anroputma k-ommkaitmux coceneit (kKNN)
BrICTpBIi ouck Oimxkaiimmx coceae.
MeTpuku orieHKH KIaccuuKauu: IoaHoTa, 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 paclpOCTPaHEHHUE TPAIUCHTA.

17.
18.

Perynapu3anus TMHEHHBIX Mojiesel Kiaccupukanuum.
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 pelaroniX JepeBbeB: CIyyailHbIN Jec, TpaUeHTHbII OyCTHHT.

Merton onopHbIx BekTopoB. IIpsimas u oOpartHas 3aaaya.

Ornpenenenne ONOpHBIX BEKTOPOB. S AEpHBIN TPIOK.

HausHblit OaliecoBCKUi Ki1acCUPHUKATOP.

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

MeTtonpl 6e3rpaIueHTHON ONTHUMU3AINH: CIIy9aifHbINA 1ouck, hill climb, oTxur, renern-

YECKUH alIrOpUTM



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 OOY4YEHHUsI B «OTpac-
JW», OTIIMYHO aHAIM3UPYET 3a7ady, BbIIACIAS ee 0a30-
BbIC COCTABJSAIOUINE, OTJIUYHO OCYILIECTBISET JEKOM-
MO3UIIMIO 33J1a4l; YMEET NMPHUMEHSATh OOJIBIIOE KOJIH-
YEeCTBO IBPUCTHK, CHOPMHPOBAHHBIX HA OCHOBE KOM-
MEpPYECKOT0 U aKaJeMUYECKOrO OIbITa; UHTEPECYEeTCA
HOBBIMU TPEHJAMH B CBOCH MpOQecCHOHAIBHON OT-
paciau, pacCMaTpUBaeT UX C TOYKH 3PEHHUSI ITPUMEHE-
HUS B CBOEH ACATEIHHOCTH; OBICTPO M BEPHO OLIEHUBA-
€T CIOKHYIO CUTYAallMI0, OLEHUBAET PUCKU U MOCIEN-
CTBUSI CBOMX JICMCTBUIA, HAXOAUT ONTUMAJIbHBIE peIlIe-
HUS JUIs pabovmX 3a1a4.

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

(8-10 6ammoB);
BOIIPOCHI ISl 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-
JIM», XOPOIIO aHaTU3UPYeT 3ajauy, BeLIEsS ee 6a30-
BbIE COCTAaBJISIOIIME, XOPOIIO OCYLIECTBIIAET JEKOM-
MO3ULIMIO 337]a4H; YMEET MPUMEHSATh TOCTaTOYHOE KO-
JUYECTBO IBPHUCTUK, CHOPMHPOBAHHBIX Ha OCHOBE
KOMMEPYECKOI0 U aKaJEMHYECKOIO OIIbITA; UHTEPECY-
eTCsl HOBBIMM TPEHJIaMU B CBOE€Hl MpodeccnoHanibHOI
OTpaciIv; BEPHO OLICHUBAET CJIOKHYK CUTYyalHIO, OLe-
HHUBAET PUCKHU U MOCJEACTBUS CBOUX AEHUCTBHUH, HAXO-
JIUT ONITUMAJIbHBIE PEIIeHUs ISl paboumX 3a1ad.

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

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

[Toporossiii
(35-49 6anoB)
«3aYTCHOY

Cnabo 3HaeT TeopeTUYEeCKHe OCHOBBI OOydeHHs aHa-
Jau3a JaHHBIX M MAIIMHHOTO OOy4YeHUs; creuuduky
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 aKaJ[EMUYECKOTO OIbITa; c1abo MHTEepecyeTCs
HOBBIMH TPEHJIaMH B CBOEH MpPOQEeCCHOHATBHON OT-
pacnu; cnabo OIEHUBAET CIOXKHYIO CHUTYaIuIo, ciabo
OILICHUBAET PHUCKH W TOCJIEACTBUS CBOMX IEHCTBUH,
c1ab0 HaXOAWT ONTUMANBHBIE PElIeHUs sl 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 Teopernueckue OCHOBBI OOYYECHHs aHaIM3a
JMAHHBIX ¥ MAIIMHHOTO OO0y4eHUs; crnenuduKy BHEI-
PEHHS CUCTEM MAIIMHHOTO OOYYECHHS B «OTPACIIH», HE
yMEET aHaJu3upOBaTh 3a/lady, HE OCYIIECTBISET Je-
KOMIIO3ULIMIO 33/1a4M; HE YMEET NPUMEHATh JOCTAaTOY-
HOE€ KOJINYECTBO IBPUCTUK; HE MHTEPECYETCS HOBBIMHU
TpPeHJaMHU B CBOEH MpoecCHOHANBHOW OTpaciH; He
BEPHO OILICHUBAET CJI0KHYIO CUTYaIlMIO0, HE BEPHO Olle-
HUBAET PUCKHU U NOCJIEACTBUS CBOUX JCHCTBHIA.

TECTOBBIC 3aaHUs
(0-13 6ammoB);
HHIUBHIyATbHOE 3a-
JaHue
(0-3 6anna);
BOIIPOCHI JIUIS 3a9eTa
(0-18 6amoB)
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Bce KOMITIEKTHI OIIEHOYHBIX CPEACTB (KOHTPOJIBbHO-H3MEPUTEIHHBIX MaTepUAIOB), HE00-
XOJIUMBIX JJIsl OLICHKU 3HAHUM, YMEHUH, HABBIKOB U (MJIM) OMbITA AEATEIbHOCTH, XapaKTepHU3y-
forye dTanbl GOpMUPOBAHUS KOMIETCHIIMA B MPOIECCE OCBOSHUS IUCIUIUIMHBI (MOIYIs) TO-
IpOoOHO NPECTaBICHbI B TOKyMeHTe «DOH OIEHOYHBIX CPEICTB AUCHUUIIIUHBI (MOIYJIS)».

1. Y4eOHO-MeTOAUYeCKOEe M HHPOPMALIMOHHOE o0ecnevyeHre AUCIUIINHBI

(Monay.st)
7.1 OcHoBHAasl yueOHas1 JUTEpaTypa:

1. OcHOBBI UCKYCTBEHHOTO MHTEJIEKTa: y4el. mocobue s By3oB/Cumopkuna WM.I.M.:
Knopyc, 2014. - 245 c.: un. - bubnuorp.: c. 244-245. - ISBN 978-5-406-03503-0

2. TonmmauéB, C. I'. OCHOBBI MCKYCCTBEHHOTO HHTEIEKTa : yueOHoe mocobue / C. T.
Tommaués. — Cankrt-IletepOypr : BI'TY "Boeamex" um. J[.®. Ycrunosa, 2017. — 132 ¢. —
ISBN 978-5-906920-53-9. — TekcT : 3nekTpoHHBIH / JlaHb : 3IeKTpOHHO-OMONIHOTEYHAS
cucrema. — 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 : Jlabopatopus 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 : ydueOHoe mocooue aisi By3oB/ ®. A. HoBukoB. — Mocksa :
WznarensctBo FOpaiit, 2023. — 278 c. — (Bricmiee ob6pazoBanue). — ISBN 978-5-534-00734-
3. — Tekcr : snextponHblii // OOpazoBarenbHas miarpopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/512382
7.2 lonoJIHUTEIbHAS Y4eOHas quTeparypa:

1. Pribuna I' B. OcHOBBI MOCTPOCHUSI MHTEIIEKTYAIBHBIX CUCTEM: y4eb. mocodue 1isl BY-
30B/Pribuna I'.B. - M.: ®unancel u cratuctuka: Mudpa-M, 2010. - 430 c.
2. Brrorun BB. DnemMeHThl MaTeMaTH4eckoil TeOprur MAlIMHHOTO 00y4deHus: yuel. mocodue

g By30B Berorun B.B.; Mock. ¢usnko-texs. us-T (roc. yu-1), PAH, Un-T npoGiem nepenauu
uHpopmanuu uM. AA. Xapkesuya. - M.: MOI'U - UIIIINU PAH, 2010. - 231 c. OcHOBHI uc-
KycTBeHHOro uHTesiekra. [Ipaktudeckuil kypc: ydeb. mocobue st By3oB / Uymoko BIIL,
Actaxosa N.®., [ToranoB 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.:
®dusmaraut, 2011. - 295 c¢. .

S. JIro b. Teopust u mpakTKa HeolnpeneleHHoro nporpammupoBanus/JIo b.; mep. ¢ aHr.
TromenneB 10.B., Karanos 10.T.; pen. nep. Tromenner FO.B. - M.: BUHOM. JlabopaTtopust 3Ha-
uauit, 2009. - 416 c.

6. Pyukun B.H., ®ynun B.A. YHuBepcanbHbIii HCKYCCTBEHHBIH MHTEIIEKT U DKCHEPTHHIE
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., Pog3un CH, - M.: ®uzmatiut, 2012. — 260 c,

7.3 MeToauyecKkue yKa3aHusi 0 OCBOEHUIO TUCHMILIHUHBI (MOYJIA)
Metoauyeckue ykazaHus JUIsl MPOBEACHUS MPAKTHUECKUX 3aHATUN MO AUCHUIUIMHE «OCHOBBI
HCKYCCTBEHHOT'O MHTEJUIEKTa» A HanpasieHus noarotoBku 09.03.01 Mudopmartuka u BUMC-
JUTENIbHAs TEXHUKA.
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https://e.lanbook.com/book/121872
https://e.lanbook.com/book/151502

7.4 UudopmanmonHbie M HM(PPOBBIE TEXHOJI0TUH (IPOrpaMMHoOe odecneye-
HHe, COBPeMeHHbIe TPo¢ecCHOHAIbHBIE 0a3bI JAaHHBIX U HH(POPMAILUOHHBIE
CIIPABOYHBIE CHCTEMBI)

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

[MudpoBble TEXHOIOIMU NPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(P(PEKTUBHOrO peleHus
3a7a4 Ipo(ecCHOHATBHOI0, COLUAIIBHOTO, JIMYHOCTHOTO XapaKTepa ¢ MCHOIb30BAaHUEM pa3iny-
HBIX BUJI0B KOMMYHHUKAI[MOHHBIX TeXHOJOIWH. OcBoeHHe LU(POBBIX TEXHOJOTUH B paMKax
JTaHHOW NUCHUILIMHBI (MOAYJIsSl) OPHEHTHPOBAHO HAa CHOCOOHOCTH 0OE30MaCHO W HAJISKAIIUM
0o0pa3oM nojy4arh JOCTYII, YIPaBIATh, HHTETPUPOBATh, OOMEHNUBATHCS, OLIEHUBATh U CO3/1aBATh
MH(POPMAIIHIO C TIOMOIIBIO IH(PPOBBIX YCTPOUCTB U CETEBBIX TeXHONOTUH. DopMupoBanue nud-
POBOIl KOMIIETEHTHOCTU Ipearnojaraer paboTy ¢ AAaHHBIMHU, BJIaJ€HHE HHCTPYMEHTaMM JUIs
KOMMYHUKAIIH.

7.4.1 DJ1eKTPOHHO-0UOJINOTEYHbIE CUCTEMbI U 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.com/) (moroBop Ha oka3aHue YCIYr OT
01.09.2025 Ne 6/u (CeteBas 2JIeKTpOHHAs OMOIHOTEKA).

2. baza maHHBIX 37eKTpOHHBIX HHPOopMauoHHbIx pecypcoB @T'BHY ITHCXB (morosop
1o 00ecreyeHno A0CTyna K MeKTpoHHBIM uHpopManmoHubiM pecypcaM O@I'BHY [THCXb ue-
pe3 TepmuHan yaaneaHoro gocryna (TY ] ®T'BHY ITHCXE) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «dnekTpoHHOoe H3aTenbcTBo FOPAWTY (https://urait.ru/) (loroBop Ha okazaHHe
YCIIYT TIO TIPEIOCTABIEHUIO IOCTyMa K 00pa3oBaTenbHOM miargopme OO0 «IneKTpoHHOE U3/1a-
TenbctBo FOPAWTY ot 01.09.2025 Ne 7326).

4. DnexkTpoHHO-OMOIMoTeuHas cucteMa «Bepraackuity (https://vernadsky-lib.ru) (mzoro-
BOp Ha 6€3BO3ME3/THOE UCIIONIb30BaHKe TIpousBeneHuit oT 26.03.2020 Ne 14/20/25).

5. baza nanueix HOb «HannonanbsHas snekrponHas ouoarnorekay (https://rusneb.ru/)
(morosop o noaxmouennu Kk HOB u npenocrasiaennn nocryna k oobexktam HOb ot 02.09.2024
Ne 101/HDOB/4712-m).

6. JIoroBop 0 COTpyIHUYECTBE MO OKAa3aHUIO OMOIMOTEYHO-UHPOPMALMOHHBIX U COLHO-
KYJIBTYpHBIX YCIIYT TIOJIb30BaTellsIM YHHBEPCHTETA U3 YHUCIIa WHBAIUIOB IO 3PEHHUIO, CI1a0OBH-
JSIIUX, UHBAJIUAOB JAPYTUX KAaTeropuil ¢ OrpaHUMYEHHBIM JIOCTYIIOM K MH(OpMaIuu, Jull, UMe-
IOIIUX TPYAHOCTH ¢ uTeHueM miockonedaTHoro Tekcta TOI'BYK «TamOoBckast obnacTHas yHU-
BepcaibHas HayyHas Oubanoreka uMm. A.C. Ilymkuna» @unmman «CrenuanbHast OnbIMoTeKa s
cienbix uM. H.A. Octposckoro» (https://www.tambovlib.ru) (moroBop o corpyanuvectBe OT
10.10.2024 Ne 0001).

7.4.2. UnopManmoHHbIE CIIPABOYHbIE CHCTEMbI
1. CnpaBounast npaBoBas cuctema Koncynprantllinroc (JoroBop mocTaBku, aJanTalud U
COIpOBOXKAECHUS FK3eMIuIApoB cucteM Koncynbrantllmtoc ot 24.02.2026 Ne 12760 /13900/9C).
2. DnexTpoHHBIM nepuoanueckuii cnpaBouyHuk «Cucrtema 'TAPAHT» (norosop Ha yciy-

" 110 comnpoBoxkaeHuUto oT 11.02.2026 Ne 194-01/2026).

7.4.3. CoBpeMeHHbIe Tpo(eccuoHabHbIE 0a3bI JaHHBIX
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Hust - https://elibrary.ru/

1. ba3a maHHBIX HOPMATHBHO-IIPABOBBIX aKTOB WH(OPMAIMOHHO-00pa30BaTENBLHON MPO-
rpammbl «PocmeTtony (morosop ot 06.11.2025 Ne 505/2025)
2. basa mannbix Hayunoii snexkrponnoit 6nbnuoreku eLIBRARY.RU — poccuiickuii uH-
(hopMaIMOHHO-aHATUTUICCKAN TIOPTa B 00JaCTH HAYKH, TEXHOJIOTUH, MEIUIIUHBI 1 00pa3oBa-

3. Ilopran oTKphITHIX AaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. OrtkpeiTeie nanable  DegepanbHON  CIyKOBI

https://rosstat.gov.ru/opendata
7.4.4. JIuuieH3MOHHOE U CBOOOIHO PaCpPoOCTPaHsieMoe NPOrpaMMHoOe obecre-
YyeHHe, B TOM YHCJIe 0TeYeCTBEHHOI0 NIPOU3BOACTBA

FOCYy/IapCTBEHHOW CTATHUCTUKH -

Ne Haumenosanue PazpaboTunk HoctynHocTh Ccbuika Ha Enunblit PexBusutel nox-
IO (mpaBoobna- | (MUICH3MOHHOE, | PEeecTp POCCHIUCKUX TBEPKJAOILETO J10-
JaTeb) cBOOOIHO pac- | mporpamm mis O9BM | kymenra (mipu Hamu-
npoctpansemoe) | u BJ] (mpu Hammaum) 51719
1 Microsoft Windows, Microsoft JIunensnonnoe - Junensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok neit-
CTBHSL: OECCPOYHO
2 | AwnrtuBupycuoe po- | AO «JlaGoparo- | Jlunensuonnoe | https://reestr.digital.g | CyGnuueH3noHHbIMH
rpammHoe obecriede- | pust Kacnepcko- ov.ru/reestr/366574/? norosop ¢ OO0
uue Kaspersky ro» sphrase_id=415165 «Codreke» ot
Endpoint Security mms (Poccmst) 17.12.2025 Ne 6/1,
OusHeca CPOK JICHCTBUSL: C
18.12.2025 mo
17.12.2026
3 | MoiitOduc Crangapr- | OOO «Hosble JIunensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
HBIH - 00J1aYHbIC TEX- ov.ru/reestr/301631/? «PyOukoH»
OducHblil maker Honorumn» (Poc- sphrase_id=2698444 ot 24.04.2019 Ne
JUIsl pabOoThI C IOKY- cHs) 03641000008190000
MEHTaMH ¥ MMOYTOH 12
(myoffice.ru) CpOK JeiicTBus: Oec-
CPOYHO
4 OducHbli maker AO «P7» JIuuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
«P7-Ocducy ov.ru/reestr/306668/? «Codrercy
(meckTormHasi BepCHsi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK neicTBus: Oec-
CPOYHO
5 OneparionHast cu- 00O "Bazaner | Jluuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
crema «Anpt O6pazo- | cBoboxHOE ITpo- ov.ru/reestr/303262/? «Codrekcy
BaHHE» rpaMMHoOe obec- sphrase_id=4435015 ot 24.10.2023 Ne
neyerme" 03641000008230000
07
CpOK neicTBus: Oec-
CPOYHO
6 | Iporpammuas cucte- | AO «Antumna- | Jlunenswonnoe | https://reestr.digital.g | JluueH3uoHHBIH 1O-

Ma JUIs OOHAp Y KEHHUS
TEKCTOBBIX 3aUMCTBO-
BaHUI B yU4COHBIX H
HAYYHBIX paboTax
«Antunaaruat BY3»
(https://docs.antiplagia
us.ru)

ruat» (Poccust)

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

roBop ¢ AO «AH-
TUILIaruaT» oT
16.05.2025 Ne 10567,
CPOK JICHCTBHUSL: C
16.06.2025 mo
15.06.2026
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Acrobat Reader
- IPOCMOTP JOKyMEH-
toB PDF, DjVU

Adobe Systems | CpoGoHo pac- - -

HPOCTpaHsIeMoe

Foxit
Corporation

Foxit Reader
- IPOCMOTP JOKYMEH-
toB PDF, DjVU

CBobonHO pac- - -
IIpocTpaHsieMoe

ok~

o~

T NoOakrwONE

ttp://www.trello.com

7.4.5. Pecypcbl ”HGOPMAILHOHHO-TEJIEKOMMYHHUKAMOHHOM ceTH «HTep-
HET»

CDTOwiki: 6a3a 3Hanuit o 1udposoii Tpanchopmaruu https://cdto.wiki/

OTkpsiTast mporpaMMHasi OuOIMOTEKA I MATMHHOTO 00 yYeHUs
https://www.tensorflow.org/

OpeiiMBOPK MAITMHHOTO 00y4YeHus IS s13bika Python ¢ OTKPBITBIM HCXOHBIM KOJIOM
https://pytorch.org/

OrtkpsiTas 6ubnmoreka https://keras.io/

CaiiT @enepanbHOU CITy)KObI rocynapcTBeHHoU cratuctuku (Poccrar). DiekTpoHHbIH pe-
cypc. Pexxum nocryma: http://www.gks.ru/

Caiit TepputopuanbHoro oprana denepanbHOM C1yKObl TOCYJAPCTBEHHON CTATUCTUKU 110
TamboBckoit oomactu (TamOoBCcTaT). DNEKTPOHHBIN pecype. Pexum nocryna:
http://tmb.gks.ru/

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

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

Calit BhICIIEH aTTecTannoHHOM komuccuu // http://vak.ed.gov.ru

7.4.6. HudpoBble HHCTPYMEHTbI, IPUMEHsIeMbIe

B 06p330BaTeHLHOM nmpomecce

LMS-mnardopma Moodle

BuptyanbsHas nocka Mupo: miro.com

Bupryansnas nocka SBoard https://sboard.online
O6maunsie cepsuchl: Anaekc.luck, O6nako Mail.ru
Cepaucs onpocos: Saaekc @opmer, MyQuiz
Cepsucel Buaeocsssu: Suaekc teixemoct, Webinar.ru

CepBuc coBMecTHOM pabOTBl HajA MPOEKTaMHU IS Trello

HEOOJIBIINX TPy

7.4.7. llndpoBbie TEXHOJOTHH, IPUMEHsAEMbIE NIPU U3YYEHUU JUCHUILTHHBI

Ne

Hudpossie dopMupyemMbIe KOMITE- NJAK
TEXHOJIOTUH TEHLIUU

Bunet yueGHoit pabdo-
ThI, BBIIIOJTHSEMBIE C
IpUMEHEHHEM UG-
POBOI TEXHOJIOTUU

1 OoOaunbie
TEXHOJIOTUHU

Jlexuun
[IpakTrueckue 3aHs-
TUS

2 Boabmue
JTaHHBIE

Jlexknuu
[IpakTnueckue 3ans-
TUA

VYK-1. Cnocoben ocy-
HIECTBJIATH MOUCK, KPHU-
THYECKUH aHaInu3 "
CUHTE3 UH(pOpMAIUH,
MPUMEHSATHh CUCTEMHBIN
MOAXOJ AJIsl PEIICHUS
MOCTaBJICHHEIX 3a1a4

N-1yk1 Anamusupy-
€T 3a/1a4y, BIJIEIISIS ee
0a30BEIE COCTABIIAIO-
1€, OCYIIECTBISET
JIEKOMITO3HITHIO 3aa4l

WI-3 yk1 -
PaccmarpuBaer Bo3-
MO>KHBIE BApUAHTBI
peLeHMs 3a1a4u, OLe-
HUBas UX TOCTOMHCTBA
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Texnonoruu
OecTpOBOIHOM
CBS3U

Y HEJIOCTATKH.
Jlexknuu N-2yk-1 -Haxoqut u
[IpakTryeckue 3aHsi- KPUTUYECCKH aHAITN3H-
THUS pyer uHhopManuio,
CamocrosTenbHas HEOOXOIUMYIO JIJIS pe-
pabora IICHUS [TOCTABIICHHOM
3aJa4u.

8. MaTepuaJIbHO-TeXHHYECKOE o0ecnevyeHne TUCHUILINHBI (MoayJis) (MOaYJisi)

HanmenoBanue crie-
IIHAJIBHEIX ITOMeEIIe-
HUM U TOMEICHUN
JIJISI CAMOCTOSTEIb-
HOW pabOThI

OCHAaIICHHOCTH CIIEUANBFHBIX IOMETICHAN 1 MMOMENICHNH TSI CAMOCTOATENEHOW PaOOTHI

393760, Poccus,
TamOoBckast 00J1aCTh,
r. MuuypuHCk, yi.
WHTepHaIMOHATIBHAS,
oM Ne 101, 2/32

YueOHast ayJUTOpHs AJIsl IPOBEICHUS yueOHbBIX 3aHATHH JIEKIIMOHHOTO THIA: MIHTepakTUBHAs
nocka — 1 mr.; CuctemHblit koMmiuiekT — 1 mt.; [IpoexTop Viewsonic — 1 wt. Habopsl nemon-
CTPalMOHHOTO 00OPYAOBAaHUS U YI€OHO-HATTISIHBIX TOCOOHH.

393760, Poccus,
TamboBckas 001acTh,
r. MuuypuHCkK, yi.

WHTepHannonanbHasi,
aom Ne 101, 1/114

VYueGHas ayIuTOPUs AT IPOBEICHUS YICOHBIX 3aHATHI CEMHUHAPCKOTO THIIA, KypCOBOTO
NPOCKTUPOBAHUS (BBITOJIHEHHUS KYPCOBBIX PadoT), TPYNIOBBIX H HHANBHIYaJIbHBIX KOHCYIIb-
T, TEKYILEro KOHTPOJIS ¥ MPOMEKYTOYHON aTTecTalny (KOMIIBIOTepHEIN Kiacc): Cu-
cremusid koMmoiekT (IIpomeccop Intel Original LGA 1155 Celeron) — 9 mir.; Kabuner ocHa-
IIeH MaKeTaMH, HarJIsAHBIME y4eOHBIMU IIOCOOUSIMH, TPEHAKEPAMH M APYTHMMH TeXHHYe-
CKUMU cpencTBamMu. KoMIbloTepHast TEXHUKA MOJKII0YEHa K ceTn «HTepHeT» U obecredeHa
noctynoM B OMOC yHuBepcurera.

393760, Tam0O0BcKas
00J1aCTh,
r. MuuypuHcCk, yiu.
WNHurepHannoHanbHas,
qom Ne 101, 1/210

[TomemeHue 11 CaMOCTOSITENRHON paboThl: mpuHTEp — 3 mt., M®Y Canon i-Sensys MF
4410, noytoyx Hewlett Packard Pavilion, kommerotep — 3 mrr, komnetotep Celeron E 3300,
kommbrotep Dual Core, kommbsrotep OLDI 310 KJI, konupoBaisHbiii anmapat Kyocera. Kowm-
MbIOTEPHAs TEXHHUKA TOKIIOUeHa K ceTH «VIHTepHeT» 1 00ecreyeH TOCTYH B AJIEKTPOHHYIO
HHPOPMAIMOHHO-00pa30BaTENBFHYIO CPEAy YHUBEPCUTETA.

Pabouas mporpamma JUCHUIUIMHBI (MOAYJIsl) COCTAaBIEHA B COOTBETCTBUU C TPEOOBaHMSI-
Mu ®I'OC BO — OakanaBp mo HampaBieHHIO NoArotoBku 35.03.06 ArpouH>keHepHsi, yTBep-
XKJIeHHOro npukazoM Muno6puayku PO Ne 813 ot 23.08.2017

ABTODBI:

3aBenyromuii kadeapoit MaTeMaTHKH, GU3UKH U MH(OPMALMOHHBIX TexHonorui Kapreunna H.B.

Crapumii mpenogaBatens Kadenpbl MaTeMaTHKH, (U3UKH U HMHPOPMAIMOHHBIX TEXHOJIOTHIMA

TTyenuumesa H.B.

Peuensenr:

I[OI_ICHT Ka(bel[pbl AIPONHIKCHECPUHU U IJICKTPOIHCPTCTUKHU, K.T.H., JOLICHT XaTyHI_[CB B.B.

[Iporpamma paccMoTpeHa Ha 3aceJaHUM Kadeapbl MaTeMaTHKH, GU3UKU U WH(OpPMAIOH-
HbIX TexHosoruil. [Ipotokos Ne 10 ot «10» uronsa 2021 r.

[Iporpamma paccMOTpeHa Ha 3aceJaHUU Y4eOHO-METOANYECKOH KOMHCCUU MH)KEHEPHOTO
nacturyta ®I'BOY BO Muuypunckuii ['AY, npotokon Ne 11 ot 15 nrons 2021 r.

[Iporpamma yTBepkaeHa PemeHneM y4eGHO-METOAMUYECKOIO COBETa YHHMBEPCHUTETa MpO-
ToKO0J Nel10 ot 24 urous 2021 roga.

[Tporpamma nepepaboTtaHa u J0MOJIHEHA B cooTBeTcTBUHU ¢ TpeboBanusmMu ®I'OC BO.

15




[Tporpamma paccMoTpeHa Ha 3aceJaHHM Kadeapbl MaTeMaTHKU, (GU3UKU U UH(OpPMAIOH-
HbIX TexHoyorui. [IpoTokon Ne 8 ot «12» anpens 2022 r.
[Tporpamma paccMOTpeHa Ha 3aceJaHUH Y4€OHO-METOANYECKONH KOMHCCUU WH)KEHEPHOTO
uactutyra ®I'bOY BO Muuypunckuii 'AY, nporokon Ne 7 ot 14 anpesns 2022 r.
[Iporpamma yTBepkeHa PemenneM y4eOHO-METOAMYECKOTO COBETAa YHUBEPCHUTETA MPO-
TokoJ1 Ne§ ot 21 anpens 2022 rona.
[TporpamMma nepepaboTaHa u JOMOIHEHA B COOTBETCTBUU ¢ TpeboBanusimu O@I'OC BO.
[IporpamMma paccmoTpeHa Ha 3aceaHuu Kadeapbl MaTeMaTUKU, PU3UKA U UHPOPMAIIUOH-
HbIX TexHOosIorui. ITpoTokon Ne 9 ot «01» nrons 2023 r.
[IporpamMma paccMoTpeHa Ha 3aceJaHUH y4eOHO-METOUUECKOH KOMUCCUN UHKEHEPHOTO
unctutyra ®I'6OY BO Muuypunckuii I'AY, nporokosn Ne 10 ot 19 uronst 2023 r.
[Iporpamma yTBepkaeHa Permennem ydeOHO-METOAMUYECKOIO COBETa YHHUBEPCUTETA MPO-
TokoJ Nel0 ot 22 uronst 2023 rona.
[Iporpamma nepepaboTaHa u A0MOIHEHA B COOTBEeTCTBHH ¢ TpeboBanusiMu OI'OC BO.
[Tporpamma paccMoTpeHa Ha 3acefaHuu Kadeapsl MaTeMaTHKH, (GU3UKH 1 HHpOpMaIu-
OHHBIX TexHOJorui. [Iporokon Ne 6 ot 14 mas 2024 1.
[TporpammMa paccMOTpeHa Ha 3aceaHuu YIeOHO-METOANYECKON KOMUCCHH HHKEHEPHOTO
uHcturyra ®I'BOY BO Muuypunckuii ['AY, nporokon Ne 9 ot 20 mas 2024 r.
[TporpammMa yTBep>KACHA Ha 3aCEAaHUN YIE€OHO-METOAMUYECKOTO COBETA YHUBEPCUTETA
nporokoi Ne 9 ot 23 mas 2024 r.
[Tporpamma nepepaboTaHa U JOIIOTHEHA B COOTBETCTBUU ¢ TpeboBanusimu O@I'OC BO.
[Tporpamma paccMoTpeHa Ha 3acedaHuu Kadeapbl MaTeMaTUku, GU3UKUA U MHPOpMAIH-
OHHBIX TexHonorui. [Iporokon Ne 8 ot 7 anpens 2025 .
[TporpaMmma paccMOTpeHa Ha 3aceJaHUN y4eOHO-METONYECKOH KOMUCCUU MHXEHEPHOTO
uacturyra ®I'BOY BO Muuypunckuii 'AY, nporokon Ne 8 ot 14 anpens 2025 r.
[Tporpamma yTBep:k/ieHa Ha 3aCEIaHUU Y4eOHO-METOUYECKOTO COBETa YHUBEPCUTETA
npotokox Ne 8 ot 23 anpens 2025 .
[Tporpamma paccMoTpeHa Ha 3aceilaHuu Kadeapbl MaTeMaTUKH, (U3NKKA U UH(OpMAIH-
OHHBIX TexHoorui. [Iporokon Ne 6 ot 6 anpens 2026 .
[Tporpamma paccMOTpeHa Ha 3aceaHuu Y4eOHO-METOANYECKONH KOMUCCUN HHKEHEPHOT O
nacturyra ®I'BOY BO Muuypunckuii 'AY, nporokon Ne 8 ot 13 anpens 2026 r.
[Iporpamma yTBepsKeHa Ha 3aceJaHUU y4eOHO-METOAMUYECKOTO COBETAa YHUBEPCUTETA IIPOTOKOI
Ne 7 ot 22 anpens 2026 .

OpuruHan JOKyMeHTa XpaHUTCS Ha Kadepe arpOuHKEHEPUHU U 3JIEKTPOIHEPTETUKY.
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