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1. Iesiu ocBOeHMSI M CIUTIIMHBI (MOIYJIs1)
[enstMu OCBOCHHS TUCITUTUIMHBL (MOJYJIsl) SIBJISIETCSI OBJIAJIEHUE O0YYAIOIIMMHUCS OCHOB-
HBIMHU METOJaMH TCOPUH HHTCIIJICKTYAJIBHBIX CHUCTEM, an06peTeHHe HABBIKOB IIO HCIIOJIB30Ba-
HUIO UHTCJUICKTYAJIBbHBIX CUCTCM, U3YUCHUC OCHOBHBIX MCTOAOB NPCACTABICHUSA 3HAHUU U MO-
JIETTMPOBAHMS PACCYKICHUM.

2. MecTo aucuuIIMHBI (MOAYJIsS) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

CorynacHo ydyeOHOMY IUIaHy TIO0 HampaBiieHHt0 noarotoBku 19.03.04 TexHosorusi mpo-
JOYKIIMW U OpTaHu3aIsl OOIECTBEHHOTO MUTAHUS AUCHUIUINHA (MOIYJb) «OCHOBBI UCKYCCTBEH-
HOTO MHTEIIJIEKTa» OTHOCHUTCS K DJIEKTHBHBIM JHUCIHMIUIMHAM (MOIYJISIM) 4acTH, (HopMUpyeMoun
ydacTHUKaMu oOpa3oBaTenbHbIX oTHoImeHnb1.B.J1B.09.02

Jl51a ocBO€HHUS JaHHOW AMCHUILUIMHBI HEOOXOAMMBI 3HAHUS, YMEHUSI U TOTOBHOCTH, MPH-
0oOpeTeHHbIE B pe3yJbTaTe OCBOCHUS CIEAYIOUINX MPEIIIECTBYIOMUX TUCIHUILIHH: « DHU3UKO-XH-
MUYECKHE CBOMCTBA NMPOTYKTOB MUTAHUS», «AHATOMHUS MUILEBOTO ChIPbs», «MeTponorus, cTan-
napTu3anys U ceptudukanusy, « TeopeTndeckre OCHOBBI SKCIEPTU3bI MPOIYKIUN OOIIECTBEH-

HOT'O ITUTaHUA.

3HaHuE U HaBBIKU, CHOPMHUPOBAHHBIC B PAMKaX MaHHOM JUCUUIUIMHBI, HEOOXOAMMBI ISt
HPOXOXKJICHHS TPOU3BOJCTBEHHOM MPEIIUIUIOMHON MPAKTUKNA W HAIIMCAHUM BBITYCKHOM KBasu-
(uKaIMOHHON PaOOTHI.

3. Ilnanupyemblie pe3yabTaThbl 00y4eHHS MO0 JUCHUILIAHE, COOTHECCHHbIE C

IUVIAHMPYEMbIMH Pe3yJbTATAMH OCBOEHHS 00pa30BaTeIbHOM MPOrPaMMbI
OcBoeHre AUCIMIUIMHBI (MO/YJIS) HAIPaBJIEHO HAa ()OPMUPOBAHUE CIIETYIOUIUX KOMIETEH-

1105058

VYK-1 criocobeH ocyuiecTBIsATh OUCK, KpUTHYECKH aHaJIn3 U CHHTE3 HHPOPMALIUH, TIpH-
MEHSTh CUCTEMHBIH MOJXO0/ UTS PEIICHHs TOCTaBICHHBIX 3a/ad,

[IK-2 criocobeH mpuMeHSTh COBpeMEHHbIE NHPOPMALMOHHBIE TEXHOJIOTUH, YIPABISATh WH-
(opmareli ¢ NCIOIB30BaHNEM MTPUKJIIATHBIX IPOTPaMM JeTI0BOH Cepsl AeTeTbHOCTH, UCTIOJb-
30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJIOTHH U 0a3bl JAHHBIX B CBOCH MPEIMETHOM 0bnacTu, na-
KETHI MPUKJIATHBIX IPOTPaMM ISl pacyeTa TEXHOJOTHYECKHUX MTapaMeTpOB 000py10BaHHS.

[Tnanupyemsbie Kpurepuu olieHuBaHUS pe3yJIbTaTOB 00y4eHUs
€3yJIbTaThI N
pesy Huzkuit
o0yueHust .
(TOTIOPOTOBEIIN) . N N
(MHIUKATOPBI [Moporogsiit BazoBerit [IponBunyTHIi
KOMIICTCHIIUA
JIOCTHKESHHS
. He chopmMupoBaHa
KOMITCTCHIINI)
VK-1 He ocymectBnser | YaoBnerBopuTesbHO | XOpPOLIO OCYIIIe- OTau4dHO ocyiiie-
WN-1yx. — Ocy- MOKCK HH(OpMa- | OCYIIECTBIISIET TIOUCK | CTBIISIET TTIOUCK CTBIISIET TIOUCK

IIECTBIISIET MTOUCK
uHQOpMaIH U
MPUMEHSIET CH-
CTEMHBII MOaX0]
JUTSL PEILICHUS 110~
CTaBJICHHBIX 3a/1a4
Ha OCHOBE CHHTE3a
nHDopMaIu

LIUM U HE IPUMe-
HSET CUCTEMHBIN
MOAXOJ ISl pe-
IICHUS ITOCTaB-
JICHHBIX 3a/1a4 Ha
OCHOBE CHUHTE3a
nHopMaIuu

nHpOpMaIuu 1 Ja-
CTUYHO MPUMEHSET
CUCTEMHBII MOIX0]]
JUTSL PEIICHHSI IO~
CTaBJICHHBIX 3a/1a4 Ha
OCHOBE CHHTE3a HH-
hopmanmm

nH()OpMAITIH | ¢
OIMpEACICHHBIMHA HE
TOYHOCTSIMU TIPH-
MEHSIET CUCTEMHBIN
MOXOJI TSl peliie-
HUS TIOCTABJICHHBIX
3aJ1a4 Ha OCHOBE
cuHTe3a nHpOp-
Maluu

nH)OpPMAITIH H
IIPaBUIIBHO IIPHU-
MEHSIET CUCTEMHBIT
TOJIXOJT TSI pe-
HICHHUA ITOCTaB-
JICHHBIX 33]1a4 Ha
OCHOBE CHHTE3a
uHOopMaITIu

I/Iﬂ-2y]<_| — Haxo-
JIIT U KPUTHYCCKH
AHAII3UPYET UH-

(dhopmaruro, He0O-
XOJMMYIO JUIS pe-

He naxogut u
KPUTHUYECKU HE
aHAJIM3UPYET UH-
(dhopmarnuro, He00-
XOJMMYIO JUIS

dparmeHTapHO Ha-
XOJIUT ¥ KPUTHUECKU
HE TOYHO aHaJIN3H-
pyeT uHpopmanuio,
HEOOXOIMMYIO ISt

He B nonanoM
00beMe HAXOIUT U
KPUTHUYECKH C OTpe-
JIEICHHBIMH I10-
CPEIIHOCTSIMU aHa-

B noanom o0beme
HAXOJUT U KpPH-
THYECKH BEPHO
aHAJTM3UPYET UH-
(hopMmanuio, HeoO-




[IEHUS ITI0CTaBJIEH-
HOM 3aga4uu

pEIIeHHs TOCTaB-
JIEHHOH 3a1a4u

pelIeHus ToCTaB-
JIEHHOH 3aJa4u

n3upyeT uHpop-
MaIiio, He00Xo0-
IIAMYIO JUTS pertie-
HHS IIOCTaBJICHHOMN
3a71a4u

XOIUMYIO ISt
pELIeHUs] TOCTaB-
JIEHHOH 3aJ1a4u

J-3yier —
PaccmarpuBaer
BO3MOJKHBIE Ba-
pHUAHTHI pEIIeHUs
3aJa4H, OLICHUBAs
HUX 10CTOUHCTBA U

He paccmatpuBaer
BO3MOJKHBIE Ba-
PHUAHTHI pelIeHus
3aJ1a4M C OLEHKOM
UX JOCTOMHCTB U
HEJOCTaTKOB

Paccmarpusaer equ-
HUYHBIE CITy4au BO3-
MOJKHBIX BaApUAHTOB
pelLIeHus 3a1a4H,
TIOBEPXHOCTHO OIl€-
HUBAs UX JOCTO-

Paccmarpusaer
OTpaHHYEHHOE
YHCII0 BO3ZMOYKHBIX
BapHaHTOB pellle-
HU 3aJa4H, aje-
KBaTHO OIIEHHUBAs

PaccmatpuBaer Bce
BO3MOYKHBIE Ba-
pHUAHTHI peIICHUS
3a/1a4u, IPaBUIHHO
OLIEHUBAs UX J0-
CTOMHCTBA U HEJO-

HEJIOCTAaTKH WMHCTBA M HEJIOCTATKH | KX JIOCTOMHCTBA U | CTATKU
HEJIOCTaTKH
N/-4yx., — Apry- |He aprymenTu- YacTuaHO aprymMeH- | ApryMeHTHPOBaHO, | B moiHO# Mepe

MEHTUPOBaHO (op-
MHUpYET COOCTBEH-
HBIE CY)KICHUS U
OLICHKH, OTIHYAET
(baxTBl OT MHECHHI
Y MHTEpIIpeTanuil B
PacCyKIEHUIX
JpYTuX y4acTHH-

poBaHO GopMHUpYET
cOOCTBEHHBIE CY-
KIIEHUS U OLICHKH,
HE oTIM4aet (ax-
Tbl OT MHEHUU U
WHTEpHpeTauuii B
paccyKaeHusIx
JIpYTUX y4acTHH-

TUpOBaHO Gopmu-
pyeT COOCTBEHHEIE
CYXII€HHS U OLICHKH,
MPUOITU3UTETHHO
oTHYaeT QaKThl OT
MHEHUU U UHTEP-
npeTaiuii B paccy-
KICHUAX PYTUX

HOC OTIpe/IeTICHHbI-
MU HETOYHOCTSIMH
dhopmupyeT coo-
CTBEHHBIE CYyX/Ie-
HUS U OLIEHKH, afie-
KBAaTHO OTJINYAET
(baxThl OT MHEHHH U
VHTEpIpeTanuii B

apryMEHTHPOBAHO
¢dhopmupyet co0-
CTBEHHBIE CYXXIE-
HUSI U OLICHKH,
TOYHO OTJINYAET
(hakThI OT MHEHUI
Y MHTEpIIpeTanuil B
paccy X IeHUsIX

KOB JICTEIBHOCTH, | KOB JIEATEIBHOCTH, | yYACTHHUKOB JCATEIb- | PACCYKACHUIX JPYTUX y4acTHH-
MPUHUMAET 000C- | HE MPUHUMAET HOCTH, IPUHUMAET B | IPYTMX YYACTHUKOB | KOB JCSITEILHOCTH,
HOBAaHHOE pelieHue | 000CHOBAaHHOE MaJIOH CTENeHU 00- | IeITENbLHOCTH, MPUHUMAET 00-
MOCTaBJICHHOM pellleHue MOCTaB- | OCHOBAHHOE pellie- | MPUHUMAET 000C- | OCHOBAaHHOE TIO
3a71a49u JIEHHOM 3a7a4uun HHE MTOCTABJIIEHHON | HOBaHHOE 10 BCEM IIapameTpam
3aJa4u OOJIBIIMHCTBY Ta- | pEIICHUE MTOCTAB-
paMeTpoB pellicHUE | JICHHOM 3a1aun
ITOCTaBJIEHHOH 3a-
Jaun
[K-2 He ymeer npume- | Y10BIETBOPUTENBHO | XOPOILIO yMEET O1nnyHO y™meeT

N-11x, — YMeer
MPUMEHSITH COBpe-
MEHHBIC HH(OP-
MAaI[UOHHBIC TEX-
HOJIOTHH, YIIPaB-
TATh HHpOpMaIn-
ell C HCIOJIb30Ba-
HUEM MPUKIATHBIX
MpOrpaMm JeI0BOU
cepsl gesTelNb-
HOCTH

HSTh COBPEMCHHEIC
nH(pOpMAITHOHHBIC
TEXHOJIOTHH,
yHIpaBasSTh HHDOP-
Malluei ¢ UCIIOJIb-
30BaHUEM IPH-
KJIQJHBIX TTPO-
rpaMM JI€JI0BOU
chepsl nesTeNb-
HOCTH

yMeeT IPHUMEHSTh
COBPEMEHHbIC HH-
(bopMaImoHHbIe
TEXHOJIOTHH, yIIPaB-
7aTh HH(pOpMaLHEH ¢
UCIIOJIb30BaHUEM
IMMPUKIIAAHBIX IIPO-
rpamM JIenoBoi che-
DBI ACSITEIBHOCTH

MIPUMEHSATH COBpe-
MEHHBIE HH(OP-
MAaI[UOHHBIC TEX-
HOJIOTHH, YIIPaB-
TATh HHOpMAIHe
C MCIIOJIb30BaHUEM
MIPUKJIATHBIX TPO-
rpaMM JI€JI0BOU
chepsl nesTeNb-
HOCTH

MPUMEHSTH COBpe-
MEHHBIE HH(OP-
MAaIMOHHBIE TEX-
HOJIOTHH, YIPaB-
nsTh uHpOpMa-
HEN ¢ UCTIOJIb-
30BaHHEM TPH-
KJIQJHBIX TIPO-
rpamMM Je10BOU1
cepsl gesTelns-
HOCTH

WJI-2nk., — Hc-
MOJIb3YET CETEBBIC
KOMITBIOTEPHBIC
TEXHOJIOTHH U
0a3bl JaHHBIX B
CBOEH NpeaMETHOU
00J1aCTH M MMaKETHI
MIPUKJIATHBIX TIPO-
rpaMM JIijIsl pacuera

He ucnone3yer
CETEBBIC KOMITBIO-
TEPHBIC TEXHOJIO-
Uy 1 0asbl 1aH-
HBIX B CBOEH Mpe-
METHOU 00J1acTH U
MaKeThI TPHUKIIA-
HBIX TIPOTPaMM
JUIS pacyeTa TeX-

Y 10BJIETBOPUTEIBEHO
HCIOJIb3YET CETEBBIC
KOMITBIOTEPHBIE TEX-
HOJIOT'HHU U 0a3bl
JTAHHBIX B CBOCH
npeaMeTHOH o0a-
CTH Y MAKETHI MPH-
KJIaTHBIX TIPOTrpaMM
JUTSE pacueTa TeXHO-

XOpouIo UCIIONb-
3yeT CeTeBbIe
KOMITBIOTEPHBIC
TEXHOJIOTHU U 0a3bl
JAHHBIX B CBOECH
peaMeTHOH 00-
JaCTH U TaKeThl
MIPUKIIAIHBIX [IPO-
rpaMM JJIsl pacdera

OTINYHO HUCHOIE-
3yeT CETEBBIC
KOMITBIOTEPHEIE
TEXHOJIOTHH U
0a3bl JaHHBIX B
CBOEH NpeaIMETHOU
00J1aCTH U MaKETHI
MIPUKJIATHBIX TIPO-
TpaMM ]IS pac-

TEXHOJIOTMYECKUX | HOJIOTHYECKUX JIOTHYECKHX Tapa- TEXHOJIOTUYECKUX | 4eTa TEXHOJIOTH-
napameTpoB 000- | mapaMeTpoB 000- | METpOB 000pyHO- apameTpoB 000- | 4YeCKUX Hapamer-
PYIOBaHUS PYIOBaHUS BaHUS PYAOBaHUSA poB 000pyAOBaHUS

B pesynbrare n3yueHus: AUCUUILTHHBI (MOIYJIs1) O0YUYaAIOUIHIICS TOJIKEH:
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3HaTBMECTO U POJb OOIIMX BOMPOCOB HAYKH B HAYYHBIX HCCIICIOBAHHSIX;COBPEMEHHBIC
po0IeMbl MaTEMaTHUKH, GU3UKHA U SKOHOMHUKH; TEOPETHUECCKUE MOJCIIH PACCYKICHHM, TIOBE/Ie-
HUs1, 00y4eHHUs B KOTHUTUBHBIX HayKaX; MOCTAHOBKY MPOOJIEM MaTeMaTHYeCKOro U HH(OopMaIu-
OHHOTO MOJCIIMPOBAHUS CIIOXKHBIX CHUCTEM; B3aUMOCBS3b M (DyHIaMEHTaIbHOE €TUHCTBO €CTE-
CTBEHHBIX HAYK;

yMeTh 3P HEKTHBHO UCIIOJIH30BATh HA TIPAKTUKE TEOPETUUECKUE KOMITIOHEHTHI HAYKH: 110~
HATHUSL, CYKIEHUS, YMO3aKIIIOUEHHsI, 3aKOHBI; MPEJCTABIATh MAaHOPaMy YHUBEPCAJIbHBIX METOJI0B
Y 3aKOHOB COBPEMEHHOT'O €CTECTBO3HAHUS; paboTaTh HA COBPEMEHHOM A3JIEKTPOHHO-BBHIYMCIIH-
TETbHON TEXHHKE; abCTparupoBaThbCs OT HECYIIECTBEHHBIX (PAKTOPOB MPU MOAECITUPOBAHUU Pe-
AIBHBIX TIPUPOJTHBIX U OOIIECTBEHHBIX SIBICHHI; TUIAHUPOBATH MPOIECC MOACIUPOBAHUS U BBI-
YUCIIUTEIHHOTO SKCIIEPUMEHTA; OCYIIECTBIISTh MOUCK, KPUTHYECKUI aHallu3 U CUHTE3 HH(popma-
[IUU, TPUMEHSATHh CUCTEMHBIN TTOIXO/ JIJISl PEIICHUSI ITOCTABICHHBIX 3a/1a4;

BIIAJIETh METOJAAMH TIOCTAHOBKH 3a/1a4 U 00pabOTKH pe3ybTaTOB KOMIBIOTEPHOTO MOJIC-

JMPOBAHUS;, HABBIKAMH CAMOCTOSITENILHONH paboTHl B 1TaOOPAaTOPUH Ha COBPEMEHHOW BBIYHMCIIH-
TEIILHOU TEXHUKE.

3.1 Marpuua cooTHeceHHsI TeM/pa3esi0B Y4eOHOM TUCUMILIMHBI (MOLYJIA)
U popMHUpPyeMBbIX B HUX YHUBEPCAJILHBIXU MPO(ecCHOHATBLHBIX

KOMIIeTEeHIIUH
Komnerenmnu OO1ee
TeMmbl,pa3IenbIAUCIUTIINHBI (MOTY IS KOJINYECTBO
PaseIbIARCH (vozy15) VK-1 MK-2 y
KOMICTCHITUH
1. BBeeHune B HCKYCCTBEHHBIM HHTEIJIEKT X X 2
2. DKCnepTHBIE CUCTEMBI U IIPEACTaBISHUE 3HAHUN X X 2
3. AIropuT™MBbI IOMCKA PEIICHUN X X 2

4. CTPpyKTYpa U cofepKaHue TUCHHUIIMHBI (MOLYJIA)
O6H_Iaﬂ TPYAOCMKOCTb JUCHHUIITIMHBI COCTABJISACT 5 3a4eTHBIX CAWMHUII, 180 aKaz. 4aCoB

4.1 O0beM TMCHUILIHHBI (MOAYJIs1) M BUAbI YUeOHOMH padoThI

KomndecTBo ak. yacoB
T — o 04HOM popme | o 3a0uHON hopme
00yJeHIS 00yJeHMSI
7 cemecTp 5 xypc
OO6111ast TPy I0EMKOCTh AMCIMILIAHBI (MOIYJIs) 180 180
KonTakTHas paboTa 00y4JarOIMMXCcs ¢ IPEeNoIaBaTeNieM, B T.U. 80 16
ayJIUTOPHBIC 3aHITHS, U3 HUX 80 16
JIEKINHU 32 8
MPAKTUYCCKUEC 3aHSITH 48 8
CamocrosTenbHas paboTa 00yJaroIpxcs 64 155
rpopaboTKa y4eOHOTO Marepuaia Mo JUCIUILINHE (KOHCIEK- 24 36
TOB JIEKIIH, Y4COHMKOB, MATEPUAJIOB CETEBBIX PECYPCOB)
BBINOJIHEHUE UHIMBUIYATbHBIX 3aJaHUMN 24 59
MOJITOTOBKA K TECTUPOBAHHIO 16 60
KonTpoas 36 9
Bux ©TOroBOTO KOHTPOJIS OK3aMeH




4.2 Jleknun

PaznmenmuciummmuHbl (MOAYIIS ), TEMBI JISKIIAH
HUXCOJICPIKaHHE

O0BeM B ak. yacax

O4dHasx

dhopma
00yUYCHHSI

3a04Has

dhopma
00yUYeHHS

dopmupye-
MBIEKOMIIETEHIINY

BBe;[eHne B HCKYCCTBCHHBIi/'I HHTCJUVICKT

VK-1, [IK-2

OCHOBHBIE32JaYUCUCTEMUCKYCCTBEHHOTOMHTe LIeKTa. Kitac-
cu(HKaIs, KITaCTepU3aIIHSs,PETPECCHSL.

VK-1, [IK-2

TunpIMamMHHOT000YYeHUSA: CyUnTeNIeM,0€3 YIUTes,cHacTuy-
HBIMIIPUBJICYCHUEMY YU TENS, 00y 4EHUECTIOKPETLIICHUEM.

VK-1, [IK-2

IJKCIEePTHBIE CHCTEMbI H MPeACTABJIEHUE 3HAHUI

YK-1, I1K-2

Knaccudukanusaanpumepeanropurmak-0mmkaiimmxcoce-
neii(kKNN)OnmroHansHo: BeICTpBIi mouck Giimkaimx coce-
neil. MeTpuku OLeHKHUKIacCu(UKALMU: TIOJIHOTA, TOYHOCTbD,
F1, ROC, AUC. BanumanwonHas ntectoBasBeioopka.Kpocc-
Banuanus. PaborackareropuaibHBIMUIIPU3HAKAMHU.

YK-1, I1K-2

Perpeccus. Merpuku onenku perpeccun: MSE, MAE, R2 —
ko3 punuentaerepmuHanuu. JInHefHasIperpeccus,oJIMHO-
MuansHasperpeccus.llepeobyuennenperynsapusanms,rpedne-
Basiperpeccus;, LASSO,ElasticNet.
JluneitasleMonenuanskiaccupukanuu.[lepuentpon,toructu-
YecKasgperpeccus, IOIHOCBI3HbIE HEIPOHHBIE CETH, CTOXAaCTH-
YECKUHA TPAAMCHTHBIACIYCK U OOpaTHOE pachpoOCTpPAHCHHE
rpaavenTta. Perymisipuzanms nuHEHHBIXMOZeETeHKIaccupuKa-
LUH.
Knacrepusanusa.k-means,k-means++,DBSCAN,arnomepatus-
HasiKIacTepu3anys. MeTpUKU OLEHKH KIacTepU3alin

VYK-1, I1IK-2

AJITOPUTMBI OMCKA peleHu i

YK-1, I1K-2

ANTOPUTMBI, OCHOBaHHBIE HA NMPUMEHEHUH PEHIAIOIUX Jepe-
BBEB. Kpurepunpasnenenusysina:nHPOpMaIHOHHBIHBbI-
UTpHIILKpUTepuii [ )KuHN. AHCaMOIHpemanuxaepe-
BbEB:CITy4JaiiHbIIIeC,IPaIueH THHIHOYCTHHT.
MertononopHbIxBekTOpOB.I IpsimasnoOpaTHas3anada.Omnpee-
JICHHEOMOPHBIXBEKTOPOB. A IepHBIN TPIOK.

VK-1, TIK-2

HauBHbiii  OaliecoBCKuil KiaccUpUKaTOp. MeToabl OICHKU
pacnpeneneHusinpuzHakoB.EM-anropurmMmHanpuMmepecmMecu
rayccuaH.
MeTop10e3rpaIMeHTHOWMON THMHU3AIINH : CITY YA HBIHIIO-
uck,hillclimb,0TKHUT,reHeTHUECKUI aATOPUTM

VK-1, TIK-2

UTOI'O

32

4.2 IllpakTyecKUEe3aHATUSA

Paznenaucuunianabl (MOIYJIs), TEMbI3aHATUI
UUXCOAEpKaHHUE

O0beMBaK.yacax

dopmupyemble

OYHas

¢dopma
00yUJCHHS

3a049YHas1

dopma
00yUJCHHS

KOMIICTCHIIUHN

MetoasipaboteicTabmuuamuBPython. ArperanusuBuzyanuza-
st 1aHHbIX. [IpoBeieHuennepBUYHOr OaHATN3a IaHHBIX.

12

2

VYK-1, I1K-2

HUcnonb3oBanuencpaBHeHneanropuTMoBkiaccupurkannu:kNN,
pelIaomue1epeBbesHIXaHCaMOIIH, IOTUCTHYECKAsPEr PECCHS.

12

VK-1, [IK-2

HUcnonszoBanuenonenkaanropurMoBperpeccuu.llogbopontu-
MaJIbHBIX ITaPaMETPOBPETPECCHH.

12

VK-1, [IK-2




4 OntuMmuzanronHble3anaunnuxpemenus. I logdboprunepnapa- 12 ) VK-1, TTK-2
METPOB AJITOPUTMACIIOMOIIFIOMETOI0BONITHUMHU3AIINH.
UTOI'O 48 8

4.4 JIabopaTopHbIe PA0OTBIHE IPELYCMOTPEHDL.

4.5 CamocrosiTesibHAs padoTa 00y4aromuXxcst

OO0OBEM akK. 4acoB
Paznen mucrunianHbl o OYHas 3a04Has
Bun camocTosTensHOI paboTh
(MomyJast) dhopma dhopma
00yJeHwMs | 00yUeHHUs
[Ipopabotka y4eOHOrO Marepuana Mo JUCHUTUINHE (KOHCIICK-
1. BBenenue B uc- N 8 12
. TOB JICKIIUH, YYeOHHKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
KYCCTBCHHBIM UHTEII- ”
eKT BrinojiHeHHE MHANBHTYAIbHbIX 3aJaHUN 8 20
[ToAroToBKa K TECTUPOBAHHIO 5 20
[IpopaboTka yueOHOro Marepuaia Mmo AUCLHMIUIMHE (KOHCIIEK-
2. DKCHEepTHBIE CH- pop 8y P ( 8 12
TOB JICKIIUH, YYeOHHKOB, MATEPHAIIOB CETEBBIX PECYPCOB)
CTEeMbl U TIPEJCTaB- ~
. BrimonHeHne HHAMBUIYAJIBHBIX 3aJIaHUN 8 20
JIEHUE 3HaHUI
[ToAroTOBKA K TECTHPOBAHHIO 5 20
[IpopaboTka y4eOHOro Marepuana Mo JUCHUILIMHE (KOHCIICK- ] 12
3. AJropurmel 1o- | TOB JEKIHMH, y4€OHHKOB, MaTEPUAIOB CETEBBIX PECYPCOB)
HCKa pelieHui BrinmoaHeHne HHIMBUAYAJIBHBIX 3aIaHUN 8 20
IloaroToBKa K TECTUPOBAHHIO 6 19
NTOI'O: 64 155

1. Kapreunna H.B., ITuenunnena H.B.Metoaudeckue yka3aHus 1S IPOBEACHHS ITPaK-
TUYECKHUX 3aHATUN MO JUCHUIIMHE «OCHOBBI UCKYCCTBEHHOTO MHTEIUIEKTa» Uil HalpaBlICHUS
noarotoBku 19.03.04 — TexHonorust MpOAYKIMH M OpraHU3alusi OOIIECTBEHHOTO MUTaHUsI— Mu-
YypHUHCK, 2026.

4.6 BoinmosiHeHHe KOHTPOJIbHOM padoThl 00y4alOIIMMHUCS 3209HOH (POpPMBI

[TpuctynaTh K BBIIOJIHEHUIO KOHTPOJIBbHON paboThl HEOOXOAMMO IMOCIIe U3yUYeHUs MaTe-
puana 1o JUTEpaTypHbIM UCTOYHHKAM, YOCTUBIINCH ITyTEM OTBETOB HA BOIPOCHI JIJISI CAMOIIPO-
BEPKH, YTO MaTepUas TEMbl YCBOECH.

[{eTbI0OKOHTPOTEHOWPAOOTHITTO AU CITUTITNHESIBIIIETCSIPACCMOTPEHUETEOPETHUECKUXACTICK-
TOBUIIPUMEHEHHNEOCHOBHOTOUHCTPYMEHTapUAYTIPaBIEHUSIHAY YHBIMHUCCIIEJOBAHUEM.

TpeboBanusikohOpMIICHHUIO.

KontponbHast paboTa MOkeT OBbITh BBINOJIHEHA ByYEHHUYECKON (ILKOJIbHOW) TeTpajuuiin
Ha JmcTax (opmata A4 medaTHBIM WIM PYKONHCHBIM (YETKHM, YUTaeMBbIM) criocoOoM.Beimosn-
HEHHBIC 33JaHUS PACIIONATAIOTCS MO MPEACTaBIeHHOMY MOPsSAKY. CHUCOK HCIIONIb3yeMOIIn-
TEpaTypbl IPUBOUTCS BKOHIIEPAOOTHI.

Ha tutynbHOM nHcTe pacronaraetcs cienyromias nHhopMalus: Ha3BaHUE JUCIUILTHHBL,
@®.1.0. obyyarommuiics, Kypc, Tpymmna, HOMEp 3a4€THOM KHUKKH, HOMEp BHIOPAaHHOTO BapuaHTau
HOMEPAaBBINIOJIHEHHBIX33IAHUITIO TTOPSIAKYBCIEAYIOIEMBU/IE:

Cpoku BBITIOTHEHHS. BBIMOTHEHHAs: KOHTPOJIbHASL pa0dOTa MOMUCHIBACTCS 00yYaroInM-
Csl U CHIaeTCsl Ha MPOBEPKY MpernoiaBaTeiio Ha kadeapy B YCTAHOBIEHHBIE CPOKHU, KaK MPaBUIIo,
3a 10 gHei no Hayana ceccun. [IpoBepka KOHTPOIBHON PabOTHI MPEIOIaBATEIIEM OCYIIECTBIISCT-
csi B TedyeHHwe Henenunocneeecqaun. KontponbHaspaboTagomKHa0kITh3auTeHaKHAYaTy K3aMe-
HallMOHHOMCECCHUM.

4.7 Conep:kaHue pa3aesioB IMCHUIIMHBI (MOTYJIA)




1. BBeteHne B HCKYCCTBEHHbIN HHTEJICKT.

OcHOBHbIE 3a/layll CUCTEM HCKYCCTBEHHOro MHTesuiekTa. Kiaccuduxanus, kimacrepuza-
s, perpeccusi. TUIBI MaITMHHOTO OOYYEHHUS: C YUUTENIEeM, 0€3 YUUTENs, ¢ YAaCTUYHBIM IPHUBIIE-
YEHHEM YUUTENsl, 00ydeHHE C OJIKPEIICHUEM.

2. DKcNepTHBIE CHCTEMbI M NIPEACTABJICHHE 3HAHMUI.

Krnaccudukanusa Ha npumepe anroputma k-ommkaimmx coceneit (kNN) OnmuoHanbHO:
BricTphlit monck Onmxaimmx coceneil. MeTpuKH OLIEHKH KiIacCU(UKAIMH: OJTHOTA, TOYHOCTD,
F1, ROC, AUC. Bamunannonnas u tectoBas Beioopka. Kpocc-Bamumamnus. Pabora ¢ kareropu-
aJIbHBIMU TPU3HAKAMHU.

Perpeccusi. Metpuku onenku perpeccun: MSE, MAE, R2 — koa¢dunuent nerepmuna-
muu. JluHeliHas perpeccus, NMoJuHOMHUalbHas perpeccus. [lepeoOydenue u perynspuszanvs,
rpebueBas perpeccus, LASSO, ElasticNet.

JIuneitnble Moaenu uia kiaccupukanuu. [lepuenTpoH, toructTuyeckas perpeccus, moi-
HOCBSI3HBIC HEMPOHHBIE CETH, CTOXACTUYECKUM TPAIMEHTHBIN CIIYCK M 00paTHOE pacmpoCTpaHe-
HHe IpaaueHTa. Perynsapuszanus JMHEHHBIX MO/Ieel KiIaccu(uKauum.

Knacrepuzamus. k-means, k-means++, DBSCAN, armomepartwBHas Kiactepu3arius.
MeTpuKH OLIEHKHU KJIaCTepU3aLuu

3. AIropuTMBI IOMCKA pellIeHUi.

ANropuT™Mbl, OCHOBaHHBIE HAa IPUMEHEHUHN pEIIAIOIINX AepeBbeB. Kpurepun pasnenenus
y371a: MTHPOPMAIMOHHBIN BRIMTPbILI, KpuTtepuil JxkuHN. AHCaMOIM penIaroIiuX JAEpeBbEB: CIy-
YalHBIN JIeC, TPaJJUEHTHBIA OYCTHHT.

Meton onopHbix BeKTOpoB. [Ipsimas u oOpatHas 3anaua. OnpeseseHne OnOpHbIX BEKTO-
pOB. SInepHBI TPIOK.

Haupneiii OaiiecoBckuii kinaccudukarop. MeToasl OLEHKH pacmlpeeieHus] MPU3HAKOB.
EM-anropur™M Ha npuMepe CMecU rayCcCHaH.

Metoapl 6e3rpalMeHTHON ONTUMU3AIMH: CIIy4dailHbIid mouck, hillclimb, ot-xwur, renerun-
YECKUI allTOPUTM.

5. O0pa3oBaTe/ibHbIE TEXHOJIOT U
HpI/I HU3YUYCHUU OUCHUILINHBI (MOI[YJ'IH) HCIOJIB3YIOTCI HWHHOBAIIMOHHBLIC o6pa30BaTenL-
HBIC TCXHOJIOTMHW Ha OCHOBC MHTCrpaliii KOMIICTCHTHOCTHOTO U JIMYHOCTHO-OPUCHTUPOBAHHOI'O
noaxoaoB € 3JICMCHTAMH TPaJUIUOHHOT'O JICKIHMOHHO-CECMHWHAPCKOIo U KBa3I/IHp0(I)GCCI/IOHaHL-
HOro OOy4YeHHUsl C HCIOJIb30BAHWEM HMHTEPAKTUBHBIX (DOpPM MPOBEACHUS 3aHATHH, HccleaoBa-
TEJIbCKOM HpO@KTHOﬁ ACATCIIBHOCTH U Myn]':;TPIMeI[PIfIHLIX y‘{e6HHX MaTCcpHraIoB

Buj yaeOHOM paboThI O0pazoBaTeIbHbIC TEXHOJIOTHHI
Texunn OneKTpoHHbIE MaTepuanbl (B T.4. CETEBBIE HCTOYHHKH), HCIIOJIb30BaHUE
MYJBTHMEAUNHHBIX CPEACTB, Pa3laTOUYHbIA MaTepUall.
TectupoBanue, BBHITOJTHEHUE TIIOBBIX AYyAWTOPHBIX 3aJaHUN, WHIUBH-
IIpakTryeckuesaHsTUs p ’ Py YAHTOP A > M

JIyaJbHbIC JTOKJIAJIbL.

Brimonnenne pedepatuBHON pabOTHI; TOATOTOBKA M 3alUTa COOOIIEHUS C

CamocTosTeNbHBIE padOTHI . 9’
HCIIOJIb30BAHUEM CIIAlIOBBIX MTPE3CHTAIIUH.

6. OnleHO4YHBbIE CPeICTBA JUCHUILIUHBI (MOYJIs1)

OCHOBHBIMU BUJAMH JIUCIUTUTMHAPHBIX OIEHOYHBIX CPEICTB MPH (PYHKIIMOHUPOBAHUU
MOJTyJIbHO-PEHTHUHTOBOM CUCTEMBbI 00Y4YEeHHS SBISAIOTCS: HA CTaAUU PYOEKHOTO pedTuHra, Ghop-
MHUPYEMOT0 I10 pe3ybTaTaM MOJyJIbHOTO KOMIIbIOTEPHOTO TECTUPOBAHUS — TECTOBBIC 3aJJaHMUS;
Ha CTaJUU TOOMIPUTEILHOTO PeUTHHTA, (HOPMUPYEMOTO IO pe3ysibTaTaM HalHMCAaHUS U 3al[UThI
pedepaToB 1Mo akTyaabHOH MpobiemMaTuke — pedepaTsl; Ha CTaAUU MIPOMEKYTOUHOTO PEHTHHTA,
OTIpeIeNIIEMOT0 TI0 pe3yNibTaTaM CIayH dK3aMeHa — TEOPETUYECKUE BOMPOCHI, KOHTPOIUPYIOIINE
TEOPETUYECKOE COJIepKaHue Y4eOHOTro MaTrepualla, U MpaKTUYeCKHE HABBIKU U3 Pa3JINYHBIX BU-
noB mipodeccuoHabHONaeATeIbHOCTH oOy4arorierocs mo OITOIT ganHoro HampasieHus, Ghop-
MHUpYEMBbI€ MTPU U3YUSHUHN TUCIUIUIUHBI (MOTyJIs) « OCHOBBI HICKYCCTBEHHOT'O MHTEJUICKTA
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6.1 ITacnopt ¢oHIa OLIEHOYHBIX CPEIACTB IO JUCHUILINHE

Ne Konrtponupyemsiepasaensi(Te- Koaxontponupyemoit OuLeHo4YHOEeCPEnCTBO
/11 MBI) TUCITATIINHBI (MOJTYIIST) KOMITETCHIIUN HaumeHnoBanue KomugectBo
B . TecToBBIE3a1aHUS 20
BeJIeHNE B UCKYyCCTBEHHBIIH WH-
1. A 4 YK-1, TIK-2 TembipedepaToB 5
TEJUIEKT 3
Bomnpoch! mjist 3x3ameHa
5 TecToBrIe3aganus 20
KCIIEPTHBIE CUCTEMBI U MTPEICTaB-
2. p . pes YK-1, TIK-2 TembipedepaToB 5
JICHWE 3HaHUH 10
Bompockh! mis sk3amMeHa
TecToBrIe3aganus 20
3. | AITOpUTMBI IOUCKA PEIICHUH YK-1, IIK-2 TemsipedepaToB 5
Bomnpock! a5 5K3aMeHa 8

03N LN kW~

Ne)

6.2 Ilepeyenb BONPOCOB AJ14 dk3aMeHa(VK-1, [TK-2)

. OcHOBHBIE 3314 CUCTEM UCKYCCTBEHHOTO MHTEIeKTa. Kiaccudukanus.
. OCHOBHBIE 33/1a4¥ CUCTEM UCKYCCTBEHHOTO MHTEIUIeKTa. Kiactepu3anusi.
. OCHOBHBIE 3314 CUCTEM UCKYCCTBEHHOI'O MHTEIIEKTa. Perpeccus.

. Turbl MalmMHHOTO OOYYEHHUSI: C YUUTEIIEM.

. Tumbl MammmHHOTO OOYUEHHS: O€3 YUUTEIs.

. Turbl MarmMHHOTO OOYUYEHHS: C YACTHYHBIM TPUBJICUYCHHEM YUUTEIIS.

. TUmsl MAaIIMHHOTO O0yUYeHUs: 00yYEHHUE C MOAKPETUICHUEM.

. Kimaccudukanus Ha npumepe anroputma k-6mmkaiimux coceneid (KNN)

. BBICTpBIH TOMCK OMmKaiIIuX cocene.

10. MeTpuku olieHKH KJIacCH(pUKAIMK: TIOJHOTa, TouHOCTh, F1, ROC, AUC.

11

. Banmnpanmonnas u rectoBas BeiOopka. Kpocc-Banuganus.

12. PaGoTa ¢ kaTeropuaibHbIMH MPU3HAKAMH.

13

. Metpukwu onienku perpeccun: MSE, MAE, R2 — ko3¢ duimenT nrerepMuHaImy.

14. JIuneitnas perpeccus, MoJMHOMHUAIIbHAS PErPECCHs.

15
16

. IlepeoOyuenue u perynspuzanus, rpedneBas perpeccusi, LASSO, ElasticNet.
. IlepuentpoH, JIOTHCTHYECKAsT PErPEeCCHs, IIOTHOCBSI3HbIC HEHPOHHBIE CETH, CTOXACTH-

YECKHUM rpaJIMeHTHBIN CITYCK U 00paTHOE pacpOCTpaHEHUE TpaJUeHTa.

17
18
Metpuku

19.
20.
21.
22.
23.
24.
25.

CHaH.

26.

TUYECKUHU

. Perynsipuzanust TMHEHHBIX MOIeNIeH KIIacCU(PUKAIIMHH.

. Knacrepuzanus. k-means, k-means++, DBSCAN, arnomepaTuBHas KiiacTepu3aIusl.
OLICHKHU KJIaCTEepU3aL1H.

ANropUTMBI, OCHOBaHHbIE HA IPUMEHEHUH PEIIAIONINX JIEPEBBEB.

Kpurepuu pasnenenus y3mna: ”HGOPMAIIMOHHBIN BBIUTPHIII, KpuTepui J>KUHM.
AHcamOJIM pemaromux JepeBbeB: CIlydyaitHbIi Jiec, TpaJAueHTHBIN OyCTHHT.

Merton onopHbBIX BeKTOpOB. [Ipsimas u oOpaTHas 3amaya.

Onpenenenne onOpHBIX BEKTOPOB. S 1epHBIN TPIOK.

Hawunbrii OaliecoBckuil KiaccudukaTop.

Metobl OLEHKH paclpeaenaeHust Npu3HaKkoB. EM-aroputM Ha npumepe CMecH rayc-

MeTtosl 6€3rpaJlMeHTHON ONTUMU3AINU: CIIy9alHbIN Touck, hillclimb, oTxur, rene-
aJITOPUTM.

6.3 llIka/1a OEHOYHBIX CPEACTB

YpoBHU OCBOEHUS
KOMITIETEHITUH

OrneHOYHBIE CpeICTBA

Kpurepun oneHuBaHus
PHTEp B (x01-BO OQITIOB)

[ponsunyThiii | OTJAMYHO 3HACT TEOPETUUECCKHE OCHOBBI OOYUEHHS aHa- | TECTOBBIC 3a/IaHUS
(75-100 GammoB) | M3a JAHHBIX M MAIIMHHOIO 00yueHus; cenuduky BHe- | (30-40 6ayioB)
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«OTIIUYHO»

ApeHHud CHUCTEM MAIIWHHOTO O6y‘1€HI/ISI B «OTpaciny,
OTJIMYHO aHAJM3UPYET 3ajJady, BBLACISIS ee 0a30BbIC
COCTABJISIIOIINE, OTJIMYHO OCYIIECTBIISICT JICKOMIIO3H-
MU0 3aJa4r; YMCEET INMPUMCHIATH 0OJIBIIIOE KOJUYECTBO
3BPUCTHK, CHOPMHUPOBAHHBIX HA OCHOBE KOMMEPUYECKOTO
U aKaJeMUYECKOTO OIbITA; HHTEPECYETCS HOBBIMH TPEH-
JaMd B CBoed Mpo(eCCHOHANBHOW OTpaciv, paccMmar-
pUBAET UX C TOYKHU 3pEHHs NMPUMEHEHHUs B CBOEH mes-
TEJBHOCTH; OBICTPO M BEPHO OLICHUBAET CIIOKHYIO CH-
Tyalulo, OLIEHUBAET PUCKU U IIOCIEICTBHUS CBOUX Jeii-
CTBHUM, HaXOJIUT ONTHUMAJIBHBIC PEUICHHS i pabounx
3aJad.

VHAMBUIyJILHOC 33J]aHKE
(8-10 6amnoB);

BOTIPOCHI JIJISl SK3aMeHa
(37-50 6amnoB)

bazoBoiit
(50-74 6anna)
«XOPOIIIO»

XopoImio 3HAaeT TEOPETUYECKUE OCHOBBI OOYUCHUS aHa-
JM3a JIaHHBIX U MAIIUHHOTO OOYYeHUsI; CIIeU(HUKY BHE-
JPEHUS CHCTEM MAIIUHHOTO OOYYEHHS B «OTPACIN»,
XOPOIIO aHAM3UPYET 3ajauy, BhIJACIAS ¢¢ 6a30BbIe CO-
CTaBJIAIOIINE, XOPOIIO OCYIIECTBISET ICKOMITO3UIIHIO
3agauu; YMCECT MNPUMCEHATH IOOCTATOUYHOC KOJIIMYCCTBO
IBPUCTHUK, CHOPMUPOBAHHBIX HA OCHOBE KOMMEPYECKOTO
W aKaJIeMUYECKOTO OIBITA; HHTEPECYETCS HOBBIMU TPCH-
JaMH B CBOEH MPOQeCCHOHAILHOW OTpaciii; BEPHO OIle-
HUBAET CJIIOHYIO CHTYallHl0, OLCHHUBACT PUCKH W TIO-
CJIEICTBUS CBOMX JEHCTBUI, HAaXOOUT ONTHMAaJIbHBIC
peleHust Ijisg padoumXx 3a1ad.

TECTOBBIC 3a/IaHUS
(20-30 6ayoB)
WHMBUIyJILHOE 3a]1a-
Hue(5-7 6amios);
BOIPOCHI JIJISl DK3aMeHa
(25-37 6amnoB)

IToporossiii
(35-49 6amioB)
«YIOBIETBOPH-

TETHHOY

Cna0o 3HaeT TEOPETUYECKUE OCHOBBI OOYUCHHUS aHAJIH3a
JAHHBIX U MAIIUHHOTO OOYy4YeHWUs; CrenupuKy BHEIpE-
HUSl CUCTEM MAIIMHHOTO OOYYEHHS B «OTpacim», ciabo
aHAMM3UPYET 3a7a4dy, BBIACIAS ¢ 0a30BBIE COCTABIISAIO-
mye, ciado OCYIIECTBISICT JCKOMITO3UIUIO 33/1a4y;
yYMEET NPUMEHSTh JOCTATOYHOE KOJUYECTBO SBPUCTHK,
chopMUpOBaHHEIX Ha OCHOBE KOMMEPYECKOTO M aKa-
JEMHYECKOTO OIbITa; CJ1ab0 WHTEPECyeTCs HOBBIMHU
TpeHJIaMU B CBOEH NpO(eCCHOHAIBHON OTpaciu; ciabo
OIICHUBAET CIIOKHYIO CHUTYAITHIO, CJIa00 OICHUBAET PHC-
KA W TOCIEACTBUS CBOMX ACHCTBUM, €J1a00 HAXOIUT
ONTHUMAJIBHBIE PEIICHUS 71 pa00YUX 3a1a4.

TECTOBBIC 3a/IaHUS
(15-20 6amnoB)
WHIWBUIYaTbHOE 3a/JaHHC
(2-4 6amra);

BOIIPOCHI JJIs SK3aMeHa
(18-25 6amioB)

Huzkwmit
(momoporoBsIit)
(KOMIICTCHITHS
He chopMHpoBaHa)
(meHee 35 GayioB)
«HEYIOBJICTBOPH-
TEJTLHOY

He 3Haer teopermveckne OCHOBBI OOYYEHHs aHaIHM3a
JAHHBIX W MAIIMHHOTO OOYYCHWsI; CTICIH(PUKY BHEAPE-
HUS CHCTEM MAIIMHHOTO OOYYeHHUS B «OTpaciu», HE
YMEET aHAIM3UPOBATH 33/Jady, HE OCYIIECTBISET HAe-
KOMIIO3UIIMIO 3aJlauyd; HE YMEeT MNPUMEHSATh J0CTa-
TOYHOE KOJIMYECTBO IBPUCTHK; HE MHTEPECYETCA HOBBI-
MU TPEHIaMH B CBOEH MPOQPECCHOHAILHOW OTPACIIH; HE
BEPHO OLEHUBAET CIOXKHYI CUTYalUIO, HE BEPHO OLE-
HHUBAET PUCKH U TMOCJIEJICTBUSI CBOUX JICVCTBHIA.

TECTOBBIC 3a/IaHUS
(0-13 6amon);
WHMBUIyJILHOE 3a]1a-
Hue(0-3 6amna);
BOIPOCHI JIJISl DK3aMeHa
(0-18 oamoB)

Bce xoMMIIeKThI OLIEHOYHBIX CPEACTB (KOHTPOJIbHO-U3MEPUTEIBHBIX MaTepUaIoB), HE0O-
XOJIUMBIX JJI OLEHKH 3HAaHWM, YMEHUW, HaBBIKOB M (MJIM) ONBITA JIEATEIbHOCTH, XapaKTepU3y-
folue 3Tansl POpMUPOBAHUS KOMIETEHIMM B MPOLIECCE OCBOCHUS NUCHUIUIMHBI (MOIYJIs) TMO-
JIPOOHO TIPEICTABICHBI B TOKyMeHTE «DOH]] OIEHOYHBIX CPECTB AUCHUTUTHHBI (MOIYIS)».

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE O0ecneuyeHne U CIUTIIUHBI

(MoxyJis1)
7.1 YueOHas JuTeparTypa:
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7. Scannkuii JI.LH. BBenenne B MCKYCCTBEHHBIM WHTEJUICKT: yde0. mocoOue s By-
30B/AcHunkuit JI.H. - 2-e uzn., ucmnp. - M.: Akagemus, 2008. - 174 ¢

8. Ocumnos I'.C. MeToapl HCKYCCTBEHHOI'O MHTEILIEKTA: MoHOrpadus |/OCUoBr ¢ - M.
®wusmataut, 2011. - 295 ¢. .

9. JIro b. Teopust u mpakTHKa HeonpeaeaeHHoro nporpammupoBanus/JIo b.; nep. ¢ anr.
Tromentes 10.B., Karanos HO.T.; pen. nep. Tromenues 10.B. - M.: BUHOM. JlaGopaTtopus 3Ha-
Huii, 2009. - 416 c.

10. Pyukun B.H., ®ynun B.A. YHUBepcaabHbli UCKYCCTBEHHBIH MHTEJUIEKT U KCIIEPT-
Hble cuctembl / Pyukun B.H., ®ynmun B.A. — CI16.: BXB-IletepOypr, 2009. — 238 c.

11. Kypentuuk B.B., Kypeituuk B.M., Pogzun C.M. Teopust 3BOIIOLMOHHBIX BbIUKCIIE-
Huii: [MoHorpadus] / Kypetiunk B.B., Kypeitunk B.M., Pomzua C.H. — M.: ®usmaraut, 2012.
—260c,

7.2 MeToauvecKue YKa3aHUs M0 OCBOCHHUIO TMCIMILIMHBI (MOILYJIA)
1. Kapreunna H.B., [Tuenunuea H.B.Meroanueckueykasanus 11 IpOBEACHUS IPAKTH-
YECKUX 3aHATUU MO IUCUUIUIMHE «OCHOBBI MCKYCCTBEHHOI'O MHTEJUIEKTa» JUIsl HAIPaBJICHUS

noarotoBku 19.03.04. — TexHonmorus NPOAYKIMU M OpraHU3anus OOIIECTBEHHOTO MUTAHUS,
2026.

7.3 UndopmanuoHHbie U HM(POBbIE TEXHOJIOTHHA
(mporpammHoe obecneyeHmne, COBpeMeHHbIe MPodeccnoHaAIbLHbIE 0a3bl
JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI)

VYuebHas AucHUIIMHA (MOAYIIb) MpeyCMaTpUBaeT OCBOCHHE MH(POPMALMOHHBIX U IU(D-
POBBIX TEeXHOJIOTHH. Peanu3anus nuppoBbIX TEXHOJIOTUI B 00pa30BaTeIbHOM MPOCTPAHCTBE SB-
JsieTcsl OJHOW M3 BaXKHEHIIUX Lieeld 00pa3oBaHusl, Jarolieil BO3SMOKHOCTb Pa3BUBAaTh KOHKYPEH-
TOCIIOCOOHBIE KadyecTBa OOYUYaOIMUXCS KaK OyAyIIuX BBICOKOKBATH(HUIIMPOBAHHBIX CTICIHAIH-
CTOB.
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https://e.lanbook.com/book/121872
https://e.lanbook.com/book/151502

[{udpoBbie TEXHOIOTUU MPEAYCMATPUBAIOT PA3BUTHE HABBIKOB 3()()EKTUBHOIO PELICHUS
3aa4 Npo(ecCUOHANBHOr0, COLUAIBLHOTO, IMYHOCTHOTO XapaKTepa ¢ UCIOIb30BAHUEM pa3iIny-
HBIX BHJIOB KOMMYHHKAIIMOHHBIX TeXHOJOrHi. OcBOoeHNE IU(POBBIX TEXHOJIOTHH B paMKax JaH-
HOM UCUUIUIMHBI (MOAYJSI) OPUEHTUPOBAHO HA CIIOCOOHOCTH OE30MAaCHO M HaJUIeKaIlUM 00-
pa3oM MoJdyd4aTh JOCTYI, YIpPaBlsATh, HHTETPUPOBAaTh, OOMEHHUBATHCS, OLIEHUBATh U CO3/1aBaTh
MH(OPMAIIKIO C TOMONIbIO HU(POBBIX YCTPONUCTB U CETEBBIX TeXHOJOTUNH. DopMupoBaHue nud-
POBOI KOMIIETEHTHOCTH MperoiaraeT paboTy ¢ JaHHBIMU, BIIaJIeHHE HHCTPYMEHTaMHU Ul KOM-
MYHHKAIINH.

7.3.1 DJ1IeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI M 0a3bI JAHHBIX

1. OO0 «29BC JIAHb» (https://e.lanbook.com/) (moroBop Ha OKa3aHHE YCIyT OT
01.09.2025 Ne 6/1 (CeteBast aneKTpoHHAsE OMOIHOTEKA).

2. baza nanHHbIX 37eKTpoHHBIX HH(popMannoHHbIX pecypcoB @PI'BHY ITHCXbB (morosop
1o 00ecreueHHIo JO0CTyna K 3MeKTpOoHHBIM HH(popMaioHHbM pecypcam @T'BHY ITHCXB ye-
pe3 repmunan ynanennoro gocryna (TY ] ®I'BHY HHCXB) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «dnekrporHoe H3aTenbcTBO FOPAWTY (https://urait.ru/) (JoroBop Ha okasaHue
YCIIYT TIO TIPEAOCTaBIICHUIO JIOCTyIa K oOpaszoBatenbHOM 1uiargopme OO0 «DmeKTpoHHOE H3-
narensctBo FOPAWIT» ot 01.09.2025 Ne 7326).

4. DnextpoHHO-OMONMHMOTeuHast cuctema «BepHaackuit» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE UCIONIb30BaHKe Tipou3BeneHuit oT 26.03.2020 Ne 14/20/25).

5. baza mamnpix HOBb «HamumonanpHas snmekTponHas Oubnuoteka» (https://rusneb.ru/)
(morosop o nmoakiroueHur k HOb u mpenocrasnenun nocryna k oobexkram HIb ot 02.09.2024
Ne 101/HOB/4712-m).

6. JIoroBop 0 COTpyJIHHUYECTBE MO OKA3aHHI0 OMOIMOTEYHO-MH(POPMAITMOHHBIX U COIHO-
KYJBTYpPHBIX YCIIYT TOJIb30BATEISIM YHUBEPCUTETA U3 YMCIIa WHBAIUIOB 110 3PEHUI0, CIIa00BU/IS-
[IMX, UHBAIHUJIOB JPYTHX KATETOPUH C OTPaHUYEHHBIM JOCTYIOM K HH(OpPMAIUH, JIUIl, UMEIO-
X TpyaHocTH ¢ uTeHueM TuiockonedatHoro tekcta TOI'BYK «TambGoBckast o6iactHast yHH-
BepcanbHas HayuHas Ooubnuoreka um. A.C. [lymkunay Ounnan «CnenuanbHas OubIuoTexa ams
cinensix uM. H.A. Octposckoro» (https:/www.tambovlib.ru) (ZoroBop 0 COTpyIHHUYECTBE OT

10.10.2024 Ne 0001).

7.3.2. UudopManmoHHbIE CIIPABOYHBbIE CHCTEMbI
1. CnpaBounas npaBoBas cucreMa Koncynbrantllintoc (10roBop noctaBku, ajantaidd 1
conpoBoXkAeHUs dK3eMIuIIpoB cucteM Koncynprant [lmtoc ot 24.02.2026 Ne 12760 /13900/3C).
2. DnekTpoHHBIN nepuoanyeckuii cnpaBoyHuk «Cucrema 'APAHT» (noroBop Ha yciy-

rH 1o conpoBoXkaeHH0 oT 11.02.2026 Ne 194-01/2026).

7.3.3. CoBpemeHHbIe IPOdeccuoHaATIbHbIE 0a3bI JTaHHBIX

1. baza naHHBIX HOPMATHUBHO-IIPABOBBIX AKTOB MH(OPMAIIMOHHO-00pa30BaTEeNIbHOM Mpo-
rpamMMmbl «PocmeTony (moroBop ot 06.11.2025 Ne 505/2025)

2. baza mannpix Hayunoit anextponnoit 6ubdauorexkn eLIBRARY.RU — poccutickuii nH-
(hopManMOHHO-aHAIMTHIECKUH IMOPTaI B 00JIACTH HAYKH, TEXHOJIOTHH, MEIUIIMHBI M 00pa3oBa-
Hus - https://elibrary.ru/

3. [Topran oTKpHITHIX JaHHBIX Poccuiickoii @eneparuu - https://data.gov.ru/

4. OrtkpeiTeie naHHble DenepallbHOW CIIYKOBI TOCYAApPCTBEHHOM CTAaTUCTHUKH -
https://rosstat.gov.ru/opendata

5. IIpodeccunonanpras 6a3a qanHbix. Karamor [OCTos http://gostbase.ru/.

6. Ilpodeccuonanpuas 6a3a nanupix. ®I'BY denepanbHBI HHCTHTYT MPOMBIIIICHHON
cobctBeHHocTH http:// www .fips.ru/wps/portal/IPS Ru.

7. llpodeccrnonanbuas 6a3a JaHHBIX. DJIEKTPOHHBIN (OH TPABOBOM U HOPMATUBHO-TEX-
HUYECKOH nokyMmeHTanuu http://docs.cntd.ru/.
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https://e.lanbook.com/
https://vernadsky-lib.ru
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https://rosstat.gov.ru/opendata
http://gostbase.ru
http://www1.fips.ru/wps/portal/IPS_Ru
http://docs.cntd.ru/

7.3.4. JIMLIeH3MOHHOE U CBOOOIHO PACNPOCTPaHsieMOe MPOrpaMMHoOe odectie-
YeHue, B TOM YHCJIe 0Te4eCTBEHHOI 0 MPOM3BOACTBA

Ne HaumenoBanue Pazpabotunk HoctynHocTs Ccbuika Ha Enuneiit | PexBu3uTel moaTBep-
1O (mpaBooGiia- | (JIUIIEH3HMOHHOE, | PEecTp pOCCUHCKUX | KIAIOIIEro JOKYyMEH-
JaTenb) cBO0O/IHO pac- nporpamMm ains OBM Ta (IIpU HAJIMYUN)
npoctpansemoe) | u B/l (mpu Hamuuum)
1 Microsoft Windows, Microsoft JIneH3noHHOE - JInuensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpox neit-
CTBUS: OECCPOUHO
2 | AHTHBHPYCHOE IIPO- AO «JIabopa- Jlunensuonnoe | https://reestr.digital.g | CyOnurieH3MOHHBIH
rpaMMHoe obecrieue- | Topus Kacnep- ov.ru/reestr/366574/? norosop ¢ OO0
nue Kaspersky CKOTO» sphrase id=415165 «Codrekc» ot
Endpoint Security mis (Poccus) 17.12.2025 Ne 6/n,
Ou3Heca CPOK JCUCTBHUSL: C
18.12.2025 mo
17.12.2026
3 | MoiiO¢wuc Crargapr- | OOO «Hosrie Jlnuensnonnoe | https://reestr.digital.g KonTtpakr ¢ OO0
HBIH - obagHBIe TEX- ov.ru/reestr/301631/? «Pybuxon»
OducHsIif makeT Hojyorumn» (Poc- sphrase 1d=2698444 o1 24.04.2019 Ne
JUtsl paboTBI C IOKY- cusl) 03641000008190000
MEHTaMH U IIOYTOH 12
(myoffice.ru) CpOK JelicTBus: Oec-
CPOYHO
4 OducHsIT makeT AO «P7» Jlnensnonnoe | https://reestr.digital.g KonTtpakt ¢ OO0
«P7-Oduc» ov.ru/reestr/306668/? «Codrexc»
(meckTomHAs BEPCHSI) sphrase id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpPOK JeicTBHs: Oec-
CPOYHO
5 | Onepanuonnas cucte- | OOO "bazaner | Jlunensuonnoe | https://reestr.digital.g Kontpakt ¢ OO0
Ma «AnbT OOpazoBa- | cBOOOAHOE MPO- ov.ru/reestr/303262/? «Codrekcy
HUEC» rpaMMHOe obec- sphrase 1d=4435015 otT 24.10.2023 Ne
neyeHue" 03641000008230000
07
CpPOK JaeicTBHs: Oec-
CPOYHO
6 | Iporpammuas cucre- | AO «Antuma- | JlunensuonHoe | https:/reestr.digital.g | JlueH3uoHHBIH 10-
Ma Juist oOHapykeHust | rmat» (Poccust) ov.ru/reestr/303350/? | rosop ¢ AO «AHTH-
TEKCTOBBIX 3aUMCTBO- sphrase 1d=2698186 IIaruaT) ot
BaHWU B yUeOHBIX U 16.05.2025 Ne 10567,
Hay4YHBIX paboTax CPOK JICHCTBHS: C
«Antumnaruar BY3» 16.06.2025 no
(https://docs.antiplagia 15.06.2026
us.ru)
7 Acrobat Reader Adobe Systems | CpoboaHO pac- - -
- IPOCMOTD JIOKYMEH- npocTpaHseMoe
toB PDF, DjVU
8 Foxit Reader Foxit CBo0OoaHO pac- - -
- IPOCMOTp TOKYyMEH- Corporation MPOCTpaHsieMoe

toB PDF, DjVU
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https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1

7.3.5 Pecypcbl MH(pOPMALIMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTn «HTEpHET)

1. CDTOwiki: 6a3a 3nanmii mo uudposoii Tpanchopmanuu https://cdto.wiki/

2. OtkpbiTass ~ mporpaMMHas ~ OumONMOTEeKa  JUIsl ~ MAIIMHHOTO  OOyYeHMs
https://www.tensorflow.org/

3. ®peiiMBOPK MAIIMHHOTO OOy4YeHUS ISl si3bika Python ¢ OTKPBITEIM HCXOAHBIM KOJIOM
https://pytorch.org/

4. OtkpsiTas 6ubnmoreka https://keras.io/

5. Caiit ®enepanbHO CIy)ObI TOCYJapCTBEHHOM cTaTUCTHKU (PoccTar). DnekTpoHHbBIH
pecypc. Pexxum noctyma: http:// www.gks.ru/

6. Caiitr TepputopuanbHoro oprana denepanbHoii CiryKObl TOCy1apCTBEHHON CTaTHCTHU-
ku 1o TamOoBckoit obmactu (TamOoBcTaT). DJEKTPOHHBIM pecypc. Pexum mgocryma:
http://tmb.gks.ru/

7. Pexxum noctyma: http:// www.rbe.ru/ - PocbuznecKoncantunr

8. Pexxum moctyna: http://www.devbusiness.ru/development/staff.htm

9. Caiit BBICIIEN aTTECTAlIMOHHON KoMuccud // http://vak.ed.gov.ru

7.3.6 LludpoBbie HHCTPYMEHTHI, IPMMeHsieMble B 00pa30BaTeIbHOM Ipolecce

1. LMS-muiatdopma Moodle

2. BuptyansHas mocka Mupo: miro.com

3. Bupryanwsaas nocka SBoardhttps://sboard.online

4. Obnaunsie cepBuchl: Anmexc./luck, O6mako Mail.ru

5. Cepsucsi onpocos: Auaexc.®opmbl, MyQuiz

6. Cepsucsl Bujgeocss3u: Anaexc.Tenemoct, Webinar.ru

7. CepBHUC COBMECTHOM pabOThl Hajx mpoekramu Uit Hebospmmx rpynm  Trello
http://www.trello.com

7.3.7 llndpoBbie TEXHOJOTHH, IPUMEHsSIeMble IPU U3yYEeHUU AU CIUTIIHHBI

Ne| IludpoBbie TexHOMOrHH Buner yaebHO# paboTHI, BEINOJHACMBIE dopMupyeMbIe TITK
C IpUMEHEHHUEM ITU(PPOBOI TEXHOJIOTUHU | KOMIICTCHIIUU

1 | O6GnavyHBIC TEXHOJIOTHH Tewin YK-1 WJAK-1, NJTK-2
IIpakTuyeckue 3aHITUS IMK-2 NJIK-1, WJIK-2

2 | bonbiine naHHbIe Jlexun YK-1 UAK-1, U]IK-2
IIpakTryeckue 3aHITUSA T1K-2 NAK-1, MJIK-2

3 TexHosoruu Jlexuuu YK-1 NIK-1, UJIK-2

OecTpoBOHON CBSI3U [IpakTHueckue 3aHATHS IIK-2 NAK-1, UIK-2
4 Hogsie mpousBoacTBeHHsbIe | JIeknnn YK-1 MIK-1, UJIK-2
TEXHOJIOTHH [IpakTHueckue 3aHATHUS [IK-2 NAK-1, UIK-2
8. MarepuajibHO-TeXHUYECKOEe o0ecnevyeHne U CIUIIUHbI (MOIYJIs1)
HanmMeHnoBaHue
CHEIMATBHBIX TOMETEHHH OcHaIeHHOCTh CTIeUATBHBIX TOMEIICHNH 1 IIOMETIeH I
Y TIOMEIIEHUH 115 JUTSI CAMOCTOSITEIBHON pabOTHI

CaMOCTOSITeIIbHON paOOThI

393760, Poccus, Y4eOHas ayAuTOpHs U IPOBEACHUS yUeOHBIX 3aHATHH JIEKIIMOHHOTO THTIA!

TamOoBckast 06macTs, WnTepaktuBHas gocka — 1 mr.; CuctemMHsiit komriekT — 1 mr.; [Ipoextop

r. MuuypHHCK, Viewsonic — 1 mt. Habops! geMoHCTpaIiHiOHHOr0 000pyI0BaHUs U yu4eOHO-

yi. HTepHanoHanbHasi, | HAarJISIHBIX TOCOOHIA.

oM Ne 101, 2/32

393760, Poccus, YuebHas ayIuTOpHS JUIsI MPOBEACHMSI YICOHBIX 3aHATHI CEMUHAPCKOTO THIIA,
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https://cdto.wiki/
http://vak.ed.gov.ru

Tam06oBcKas 001aCTh,

r. MuuypHHCK,

yi1. aTepHanMoHanpHas,
mom Ne 101, 1/114

KypPCOBOTO MTPOEKTHPOBaHUsI (BBIOTHEHHUS] KYPCOBBIX Pa0OT), TPYIIOBBIX U
WHIMBHTy aJIbHBIX KOHCYJIBTAIIHMMA, TEKYIETO KOHTPOJISI U IPOMEKYTOYHOH
aTTecTaruy (KOMITBIOTEpHBIH Kiacc): Cuctemusiii koMmrmiekT (ITporeccop
IntelOriginal LGA 1155 Celeron) — 9 mwit.; KabuHer ocHaien MakeTamu, Ha-
TJISTHBIMU YYEOHBIMU MTOCOOHSIMH, TPSHAXKEPAMH U APYTUMU TEXHHYECKUMU
cpeactBamu. KoMITbIoTepHas TeXHUKA MOKITIOUEHA K cetn «IHTepHeT U
obecneuena goctynoM B DMOC yHUBEpCHTETA.

393760, Poccus,
Tam60BcKas 001aCTh,
r. MudypHHCK,

yi. UHTepHalMOHaIbHas,
qom Ne 101, 1/210

[MomemeHue s caMOCTOSTEIBHON paOoThL: ipuHTEp — 3 1T., MDY Canoni-
SensysMF 4410, noyroyx HewlettPackardPavilion, komnbiorep — 3 mir,
koMmmeroTep Celeron E 3300, kommberoTep DualCore, kommprotep OLDI 310
KJI, xonmpoBanbHbIi anmapat Kyocera. KomnbroTepHas TEXHHKA TOAKIIIOYEHA
K cetu «VlHTEpHET» U 0OeceyeH JOCTYH B JIEKTPOHHYIO HH(POPMALUOHHO-
00pa3oBaTeIbHYIO0 CPEey YHUBEPCUTETA.
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Pabouas nporpamma AucUUIUIMHBL (MOIYJs1) «OCHOBBI MCKYCCTBEHHOTO MHTEJIEKTa» COCTaBIIe-
Ha B COOTBETCTBUU C TpeOOBaHUAMU (heAepalIbHOTO roCy1apCTBEHHOIO 00pa30BaTEIbHOTO CTaH-
JlapTa BhICIIEro oOpa3oBaHus - OakalaBpuara 1o HarpasieHHI0 noArotoBku 19.03.04 Texnouo-
TUSl IPOAYKIIMU W OpraHu3aius OOIIECTBEHHOTO NMUTAHMS, YTBEPKICHHOIO MpHKazoM MuHU-
CTepCTBa Hayku M BbIcuiero oOpasoBanusi Poccuiickoit ®enepamuu ot 17 aBrycra 2020 r.
Ne1047

ABTOpBI:

3aBeAyromuii kadeapoit MaTeMaTHKH, GU3UKH U UH(POPMALMOHHBIX TexHonoruii Kapreunna H.B.
CTapuIMii mpenoaasareib Kadeapbl MaTeMaTUKH, PU3UKU U HHGOPMAIIMOHHBIX TexHosorui [1ue-
muHuesa H.B.

Peniensent:3aBenyronmii kadeapoil cTaHgapTU3AMKU, METPOJIOTHH M TEXHHYECKOTO CEpPBHCA,
K.T.H., 1oueHT XaTyHues B.B.

[Iporpamma nepepaboTtana u A0moIHEHa B COOTBETCTBUH ¢ TpeboBanusimMu ®I'OC BO.
[Iporpamma paccMoTpeHa Ha 3acefaHuM Kadeapbl MaTeMaTHKH, GU3UKH U MH(OPMAIIMOHHBIX
texHonoruil. [Iporokos Ne 8 ot «12» anpens 2022 r.

[Iporpamma paccMOTpeHa Ha 3acellaHMM Y4eOHO-METOIUYECKOH KOMHUCCHM WH)XEHEPHOTO
uHcturyta ®I'bOY BO Muuypunckuii I'AY, nporokosn Ne 7 ot 14 anpens 2022 r.

[Iporpamma yTBepxkeHa PemieHneM y4eOHO-METOIMYECKOTO COBETa YHUBEPCUTETA MPOTOKOI
Ne8 ot 21 ampens 2022 ropa.

[Iporpamma nepepaboTtana u A0MoOIHEHAa B COOTBETCTBHUH ¢ TpeboBanusimu ®I'OC BO.
[Iporpamma paccMoTpeHa Ha 3acenaHuu kadeApbl MaTeMaTHKU, PU3UKU U UHPOPMAIIMOHHBIX
texHosoruii. [Ipotokon Ne 9 ot «01» utons 2023 r.

[Iporpamma paccMOTpeHa Ha 3acelaHMM Y4eOHO-METOJIMYECKON KOMHUCCHM WH)XEHEPHOTO
uHcturyta ®I'6OY BO Muuypunckuii I'AY, nporokon Ne 10 ot 19 utonst 2023 r.

[Iporpamma yTBepxkeHa PemieHneM y4eOHO-METOIMYECKOTO COBETa YHUBEPCUTETa MPOTOKOI
Nel0 ot 22 utons 2023 roga.

[Iporpamma nepepaboTana u A0MOIHEHa B COOTBETCTBHH ¢ TpeboBanusimu GI'OC BO.
[Iporpamma paccMoTpeHa Ha 3acenaHuu kKadeApbl MaTeMaTHKH, PU3UKU U UHPOPMAIIMOHHBIX
TexHOoJIOTHH, MpoTokoi Ne 06 ot 14 mast 2024 ¢

[Iporpamma paccMoTpeHa Ha 3aceJaHMM Y4eOHO-METOJUYECKOW KOMHCCUU HWHXKEHEPHOTO
uHcTUTyTa Muuypunckoro I'AY, npotokon Ne09 ot 20 mas 2024 r.

[Iporpamma yTBepxkaeHa Pemennem Y4ueOHO-METOANUECKOTO COBETa YHUBEPCUTETA, IPOTOKOII
Ne 09 ot 23 mast 2024 r.

[Tporpamma nepepaboTtana u A0MOIHEHAa B COOTBETCTBHM ¢ TpeboBanusimu ®I'OC BO.
[Iporpamma paccMoTpeHa Ha 3acefaHuM Kadeapbl MaTeMaTHKH, GU3UKM U MH(OPMAIIMOHHBIX
TEXHOJIOTHH, mpoTokoi Ne 8 ot 7ampens 2025 ¢

[Iporpamma paccMoTpeHa Ha 3aceJaHMM y4eOHO-METOIUYECKO KOMUCCUUUH)KEHEPHOTOMHCTH-
tyTa Muuypusckoro I'AY, nporokon Ne® ot 14ampens 2025 r.

[Iporpamma yTBepxaeHa Pemenuem Y4eOHO-METOANYECKOIO COBETA YHUBEPCUTETA, IPOTOKO
Ne 8 ot 23ampens 2025 r.

[Iporpamma nepepaboTtana u A0MOIHEHa B COOTBETCTBUM ¢ TpeboBanusimu ®I'OC BO.
[Iporpamma paccMoTpeHa Ha 3acefaHuM Kadeapbl MaTeMaTHUKH, GU3MKM U MH(OPMAIIMOHHBIX
TEXHOJIOTHH, mpoTokoi Ne 6 ot 6 anpens 2026 1.

[Iporpamma paccMOTpeHa Ha 3aceJaHUU y4eOHO-METOIMYECKO KOMUCCUN MHKEHEPHOTOMHCTH-
tyTa Muuypusckoro I'AY, nporokos Ne® ot 13 anpens 2026 r.
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[Iporpamma yTBepxaeHa Permenuem YueOHO-METOIMUECKOTO COBETa YHUBEPCUTETA, MPOTOKOI
Ne 7 ot 22 anpens 2026 r.

OpurnHasl TOKyMEHTa XpaHUTCS Ha Kadeape MaTeMaTuk, Pu3nku 1 HHGOPMAITMOHHBIX TEXHO-
JIOTUH
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