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1. Hean ocBoeHMS TUCHUILINHBI (MOIYJIs1)
enssMu OCBOCHUST AUCITUTUIMHBI (MOIYJIS) SIBISIETCSl OBJIAJICHUE OOYYAIOIIUMHUCS OCHOB-
HBIMHX MCTOdaMHU TGOpI/II/I I/IHTGJIJIGKTyaJILHLIX CHUCTEM, HpI/IO6peTeHI/Ie HABBIKOB I10 HUCIIOJIB30Ba-
HHUIO MHTCIUICKTYAJIBHBIX CUCTEM, U3YUCHHUC OCHOBHBLIX MCTOAOB MPCACTAaBICHUA 3HAHUU U MO-
JIEITMPOBAHMS PACCYXKIACHUM.

2. MecTO AMCHUILIHHBI (MOYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

CornacHo yueObHOMY IJIaHy 1O HarpasiieHHI0 moarotoBku 19.03.04 Texnomorust mpo-
JOYKIUH U OpTaHU3anus OOIECTBEHHOTO MUTAHUS AUCIMIUTMHA (MOYNb) « OCHOBBI HCKYCCTBEH-
HOTO MHTEIJIEKTa» OTHOCHUTCS K OJICKTHBHBIM JMCHMIUTMHAM (MOAYJSIM) YacTH, (OpMHpYyeMon
y4acTHHUKaMH 00pa3oBaTenbHbIX oTHOmEeHUH b1.B./1B.09.02

I[HSI OCBOCHUA I[aHHOfI JAUCHUITIINHBI HeO6XOI[I/IMBI 3HaHWs, YMCHHUA U IT'OTOBHOCTH, IIPHU-
OOpeTeHHBIC B pE3y/lbTaTe OCBOCHMS CIEAYIOMIMX IPEIIIeCTBYIOMNX AUCHUIUINH: «PDPHU3uKo-
XUMHUYECKHE CBOWCTBA MPOAYKTOB NMUTAHUSN», «AHATOMHUS IHILEBOIO ChIpbs», «Merposorus,
cTaHaapTu3anysa M cepTudukanus», «TeopeTHueckrne OCHOBBI 3KCIEPTH3bI MPOAYKIMH OOIIe-
CTBCHHOI'O ITUTAaHUA.

3HaHME U HaBBIKU, CHOPMUPOBAHHBIC B PAMKaX JaHHOW TUCHUILTUHBI, HEOOXOIUMBI IS
MMPOXOKACHUA HpOH3BOI[CTBCHHOfI HpeI[IIHHJIOMHOﬁ IMPAKTUKHU U HAIIMCAHUU BI)IHYCKHOI;'I KBaJIn-
(UKaIMOHHOW PabOTHI.

3. [lnanupyemble pe3yabTaThbl 00y4eHHS MO JUCHMILINHE, COOTHECEHHBIE C

IUVIAHMPYEMbIMH Pe3yJIbTATAMH OCBOCHHA 00pa30BaTeIbHOM MPOTrPAMMBbI

OcBoeHMe TUCHUTUTHHBI (MOIYyJIs1) HApaBlIeHO Ha (POPMUPOBAHUE CIETYIONINX KOMIIETEH-
ITUH:

YK-1 CnocoGeH ocCylecTBIsATh MOUCK, KPUTHUECKUW aHalu3 U CUHTE3 WH(pOpMaluy,
MIPUMEHATh CHCTEMHBIN MTOAXO/I ISl PEUIEHUS MIOCTABIEHHBIX 3a]1a4

[IK-2 CnocobeH mpUMEHSTh COBpPEMEHHbIE WH()OPMALMOHHBIE TEXHOJOTHH, YIPaBIAThH
uH(popmalen ¢ UCTOIBb30BaHUEM MPUKIIAIHBIX MPOTPaMM JIEJI0BOM Cephl NEATeIbHOCTH, HC-
MOJIb30BaTh CETEBbIE€ KOMITBIOTEPHBIE TEXHOJIOTUU U 0a3bl TaHHBIX B CBOEH IMpeIMeTHOU olia-
CTH, TAKEeThl MPUKIATHBIX MPOrpamMM JJisi pacueTa TEXHOJOTUYECKHX MapaMeTpoB 000pyIoBa-

HUs.

[Inanupyemsie Kpurtepuu olieHHBaHUsI pe3yIbTaTOB O0Y4YeHUs
€3yJIbTAThI .
pesy Huskuit
oOyueHus N
(TOTIOPOTOBEIIN) . . N
(MHIUKATOPHI IToporossrii ba3zoBslii ITponBuHyTHII
KOMIIETEeHIINS
JIOCTHKEHHS
. He chopMHUpOBaHA
KOMITCTCHITHH)
YK-1 He ocymecTtisger | YnoBIeTBOPUTENBHO | XOPOIIO OCyHmeCTB- | OTINYHO OCy-
NA-1yg, — Ocy- MoucK UH(poOpMa- | OCYIIECTBISET MOUCK | JIIET TOUCK MHDOP- | IECTBIISET MOKUCK

HIECTBIISIET TOUCK
MHPOpPMaLUH U
NPUMEHSET CHU-
CTEMHBIN ITOIXO/
JUTS PELIEHUS T10-
CTaBJICHHBIX 33124

MM 1 HE IPUMe-
HSIET CUCTEMHBIN
HO/IXOJT ISl peliie-
HUS ITOCTABJICHHBIX
3a/1a4 Ha OCHOBE
cuHTe3a nadopma-

nHpOpPMAaLIUH U Ya-
CTUYHO MPUMEHSET
CUCTEMHBIN MOIXO/
JUISL pEIICHUSI T10-
CTaBJICHHBIX 3a/1a4 Ha
OCHOBE CHHTE3a HH-

MAall1H U C olpeie-
JICHHBIMU HE TOYHO-
CTSIMU ITPUMEHSIET
CUCTEMHBIN ITOAXO
JUIS pELIEHUS T10-
CTaBJIEHHBIX 3a7a4

uHQOpPMaIH 1
NPaBUIIBHO IPUMe-
HSIET CUCTEMHBII
MOJIXOJT JUTSI pertie-
HUSI TOCTaBJICHHBIX
3a/1a4 Ha OCHOBE

Ha OCHOBE CUHTE3a | LIUU ¢dbopmannu Ha OCHOBE CHHTE3a |CHHTe3a HH(popMa-
uHpOpMaIH MHpOpPMaIUH IUU
WUA-2yx.1 —Haxo- |He naxoaut u kpu- | @parmeHTapHO He B monHom o6we- | B monHom o0beme

JUT U KPUTUYCCKU
AHAIU3UPYET UH-

¢dhopmaruro, He00-
XOJMMYIO JUIS pe-

THYECKH HE aHaJIN-
3upyet uHpopMma-
LUI0, HEOOXOIH-
MYIO JIJIs1 pEIICHHSI

HAXOJUT U KpUTHUYE-
CKHM HE TOYHO aHal-
3upyeT uHpopma-

110, HEOOXOJHUMYIO

M€ HaXOOuT U Kpu-
THYECKH C OTIpejie-
JICHHBIMU TIOTPEIII-
HOCTSIMM aHAJTU3H-

HaXOJIUT U KPUTHU-
YeCKH BEPHO aHa-
IU3UpyeT HHPOp-
Maluio, Heo0xo-




IICHUS IIOCTABIICH- | IIOCTaBJICHHOM JUISL pELICHUS TI0- pyeT uHpOpMaIHIO, | TUMYIO IS pelle-
HOM 3a7aun 3aJ1a9u CTaBJICHHOM 33/laul | HEOOXOIUMYIO [UIS | HUS TIOCTABJICHHOM
pelIeHus MoCcTaB- 3aJ]a4n
JICHHOM 3aJ1a4uu
WU-3yk.1 — Pac- He paccmarpuBaer |PaccmaTtpuBaer enu- | PaccmarpuBaet PaccmarpuBaet Bce
CMaTpUBaET BO3- BO3MOXKHBIEC BapH- | HUUHBIE CIIy4au BO3- | OTPAHUYEHHOE BO3MOXXHBIE BapH-

MO>KHBIC BAPUAHTHI
perieHus 3a1a4u,
OLIEHUBAS UX JI0-
CTOMHCTBA U HENO-
CTaTKH

aHTBI PELIEHUS
3aJ]auM C OICHKOM
UX JOCTOMHCTB U
HEJIOCTAaTKOB

MO’KHBIX BAPUAHTOB
peuiceHuA 3aaa4u,
ITOBEPXHOCTHO OIIC-
HHBasA NX JO0CTOHH-
CTBa U HCJOCTATKH

YHCI0 BO3MOKHBIX
BapUAHTOB pelie-
HMS 3a7a4H, aJeK-
BaTHO OLIEHUBAs UX
JIOCTOMHCTBA U He-
JOCTaTKHU

AHTBI PEIICHUS
3a/1a4u, IPaBUILHO
OLIEHUBAS UX JIO-
CTOMHCTBA U HEJO-
CTaTKHU

U-4yx.1 — Apry-
MEHTHUPOBAHO
dhopmupyet cob-
CTBEHHBIE CYK[e-
HUS ¥ OLICHKH, OT-
nryaet (GakThl OT
MHEHUU U UHTEP-
MpeTaluii B pac-
CYXICHUSX APYTHX
YYaCTHUKOB Jiesi-
TEIBHOCTH, TIPH-
HUMaeT 000CHO-
BaHHOE peIlcHHE
MTOCTaBIICHHOH 3a-
Jagn

He aprymenTtupo-
BaHO (opMHpYET
COOCTBEHHBIE CYXK-
JCHUS U OLICHKU,
He oTn4aeT (hak-
Tbl OT MHEHUW U
WHTEpIpETaLni B
paccyKaeHusIX
JIPYyTUX Yy4aCTHU-
KOB JCATCIIBHOCTH,
HE IPUHUMAET
000CHOBaHHOE
peleHne IoCcTaB-
JIEHHOM 3a7a4u

YacTU4HO aprymeH-
THUPOBaHO (HOpMUpPY-
€T COOCTBEHHBIE
CYXIEHHS U OLICHKH,
MPUOIU3UTENHHO
oTan4aeT GaKThl OT
MHEHHUH U UHTEPIpE-
Taluui B paccyxkie-
HHUAX OPYTHX y4acT-

HUKOB JCATCIIBHOCTH,

NPUHUMAET B MaJIOU
crerne’u o00cHOBaH-
HOE peIlIeHue T0-
CTaBJICHHOM 3a1auu

AprymMeHTHPOBaHO,
HOC OIpeeTICHHBI-
MU HETOYHOCTSAMHU
(dhopmupyet cob-
CTBEHHBIE CYXKIle-
HUS U OLICHKH,
aJIeKBaTHO OTJIMYa-
eT (aKThl OT MHe-
HUI U UHTEpIIpeTa-
LU B PacCyKJEHU-
AX IPYTUX y4yacT-
HUKOB JICSITETBHO-
CTH, TIPUHUMAET
000CHOBaHHOE TTO
OOJNBIIMHCTBY TIa-
paMeTpoB pelieHue
MIOCTaBJICHHOMU 3a-
Jadu

B nosHol Mepe
apryMEHTUPOBAHO
hopmupyeT co0-
CTBEHHBIE CYKIe-
HUSI ¥ OIICHKH,
TOYHO OTJINYACT
(hakThI OT MHEHUI
U UHTEpIpETaLni B
paccyXIeHusAX
JpPYTrUX y4acTHU-
KOB JICATEIILHOCTH,
npuHUMaeT 060c-
HOBaHHOE 110 BCEM
napameTpam pe-
IICHHE TTIOCTaBIICH-
HOM 3a7a4u

[K-2

I/II[':I-HK—Z — YmMmeer
NPUMEHSTH COBpE-
MEHHbIe HHpOpMa-
[IUOHHBIE TEXHOJIO-
THH, YIPaBJIATh
nHpOopMaIuei ¢
UCTIOJIb30BaHHEM
NPUKIIaTHBIX TIPO-

He ymeer npume-
HATH COBPEMEHHBIC
WH(POPMAIMOHHBIS
TEXHOJIOTHH,
yhpaBisiTh HHGOP-
Maluei ¢ UCIIOJIb-
30BaHUEM TIpH-
KJIaJTHBIX TIPO-
rpamMM JI€I0BOM

Y 10BIETBOPUTENBHO
yMeeT MPHUMEHSTh
COBPEMEHHbIC UH-
(opMaIMOHHbIE TEX-
HOJIOTHH, YIPAaBJIATh
nH(popMaIueil ¢ uc-
TIOJIb30BaHUEM TIPH-
KJIaJTHBIX ITPOTrpaMM
JIeNIoBOH cdephl nes-

Xopouio ymeer
MIPUMEHATH COBpe-
MEHHBIE HHpOpMa-
IIMOHHBIE TEXHOJIO-
THH, YIIPaBIATh
nHpopMaIueii ¢
WCTIONIb30BaHHEM
MPUKJIAHBIX MTPO-
rpamM JIEJI0BOI

OTnuyHO ymeeT
NPUMEHSTH COBpe-
MEHHbIe HH(pOpMa-
LOHHBIE TEXHOJIO-
THH, YIPaBJISATh
nHpOopMaImei ¢
UCIIOJIb30BaHUEM
NPUKIIaTHBIX TIPO-
rpaMM JIeJI0BOM

rpamMm JIeJI0BOM cdepsl AeATeIbHO- | TENBHOCTH cdepsl gearenbHo- | cephl AesSTeNbHO-
cdepsl AeATeNbHO- | CTH CTH CTH

CTH

N-2k., — Uc- He ucnons3syer VY noeneTBopuTENnsHO | XOPOLIO UCHONB3Y- | OTIIMYHO UCIIONb-
MIOJIB3YET CETEBBIE | CETEBBIE KOMIIBIO- | HCIIOJIB3YET CETEBBIE | €T CETEBBIE KOMIIb- |3yET CETEBBIE KOM-
KOMITBIOTEPHBIE TEpHBIE TEXHOJO- | KOMIBIOTEPHBIE TEX- | FOTEPHBIE TEXHOJO- | MBIOTEPHBIE TEX-

TEXHOJIOTHH U 0a35I
JIAaHHBIX B CBOEH
MpeaIMeTHON oba-
CTH M MAKEThI MTPH-
KJIQJHBIX TIPO-
rpaMM JJisl pacyeTa
TEXHOJOTHYECKUX
napameTpoB 000-
pyJIOBaHUS

Ty 1 0a3el JaH-
HBIX B CBOEH
MpeaIMeTHON oba-
CTH M MAKEThI MTPH-
KJIQJHBIX TIPO-
rpaMM JJIs pacueTa
TEXHOJOTHYECKUX
rnapameTpoB 000-
pyJOBaHHS

HOJIOTHH U 0a3bl
JNAHHBIX B CBOEU
MpeAMETHOM 00J1acTH
Y TIAKEThI PUKJIAI-
HBIX IPOTPaMM IS
pacdera TeXHOJIOT -
YECKUX MapaMeTpoB
obopymoBaHUs

rud 1 0a3bl JTAaHHBIX
B CBOEM IpeMeT-
HOH 00JIacTH M ma-
KETBI TIPUKIIATHBIX
porpamm Ajist pac-
YyeTa TCXHOJIOTHYE-
CKHX MTapaMeTpoB
000pymOBaHUS

HOJIOTUHU U 0a3bl
JIAaHHBIX B CBOEH
peaIMeTHON obua-
CTH M MAKEThI MTPH-
KJIQTHBIX TIPO-
rpaMM IS pacyeTa
TEXHOJOTHUECKUX
napameTpoB 000-
pyloBaHU

B pe3ynbrare u3ydeHus: AUCHUILTMHBI (MOYJIsl) 00ydaroLIHiics JOKEH:




3HaTh MECTO U POJIb OOIIMX BOMPOCOB HAYKHU B HAYYHBIX MCCIIEIOBAHHSIX;COBPEMEHHBIC
po0sieMbl MAaTEMAaTUKH, (PU3UKU U SKOHOMHKH; TEOPETHUYECKHE MOJENHU pacCyXICHUM, oBeie-
HUS, 00y4eHUs] B KOTHUTHBHBIX HayKax; IIOCTAHOBKY MPOOJIEM MaTeMaTHYECKOro U nH(popMaIu-
OHHOT'O MOJICJIMPOBAHUS CIIOKHBIX CHCTEM; B3aUMOCBSI3b U (DyHIaMEHTalIbHOE €IUHCTBO ecTe-
CTBEHHBIX HaYK;

yMeTh 3 (EKTUBHO UCIIONIb30BATh HAa MPAKTUKE TEOPETUYECKNE KOMIIOHEHTHI HAyKH: MO-
HATUSA, CYyXKACHUS, YMO3aKIOUEHMsI, 3aKOHBI; [IPEICTABIIATh TaHOPaMy YHUBEPCAJIbHBIX METOI0B
U 33aKOHOB COBPEMEHHOIO €CTEeCTBO3HaHHUs; paboTaTh Ha COBPEMEHHOW 3JIEKTPOHHO-
BBIYUCIUTENILHON TEXHUKE; a0CTparupoBaThbcs OT HECYIIECTBEHHBIX (DAKTOPOB MPU MOJEIHUPO-
BaHUU PEAIbHBIX MPHUPOAHBIX U OOIIECTBEHHBIX SBJICHUI; IUIAHUPOBATH MPOIIECC MOJAEIUPOBa-
HUS ¥ BBIYUCIIUTEIBHOIO SKCIIEPUMEHTA; OCYLIECTBIISTh [TOUCK, KPUTUUECKUN aHAIN3 U CUHTE3
uH(pOpMaLiU, IPUMEHSATh CUCTEMHBIH IMOAXO0/ /Ui PellieHUs TOCTaBICHHBIX 3aa4;

BJIAJIETh METO/IaMHU MTOCTAHOBKH 33/1a4 M 00paOOTKH PE3y/IbTaTOB KOMITBIOTEPHOTO MOJIE-

JUPOBaHUS,; HAaBBIKAMH CaAMOCTOSATEIILHONW paOOThI B JIAOOPATOPUU HA COBPEMEHHOMW BBIYMCITH-
TEIbHOU TEXHUKE.

3.1 Marpuua cooTHeceHHsI TeM/pPa3aesi0B y4eOHOM TUCUMIITIMHBI (MOTYJIS)
U GopMHPYeMBbIX B HUX YHHUBEPCAJIBHBIX H MPO(ecCHOHATBHBIX

KOMIIeTeH Uil
Komnerenuuu O0uiee
Tewmpl, pazaenasl AUCHMILIMHBI (MOITYIIS KOJINYECTBO
» PASIGIBL AHCHL (Momys1) VK-1 TK-2 y
KOMIICTCHIIN
1. BBeieHHE B UCKYCCTBEHHBIM HHTEIJIEKT X X 2
2. DKCIIepTHBIE CUCTEMBI U IPEACTABICHUE 3HAHUI X X 2
3. AIrOpuUTMBI IOUCKA PEILICHUN X X 2

4. CTPpyKTYpa U coAepKaAHUE TUCIHUIIHHBI (MOMYJIA)
OO6m1ast Tpy10€MKOCTh TUCIHUIUIMHBI COCTABIISIET 5 3aueTHBIX enuHull, 180 akas. yacoB

4.1 O0bemM TUCUMILIMHBI (MOYJIS1) M BUbI Y4eOHOH padoThI

KonnyecTBo ak. yacos
T — 10 OYHOH (popMe | I0 3a09HOM hopme
oOyueHust o0yueHus
7 cemecTp 5 Kypc
OO0mas TpyI0eMKOCTh JUCITUTUIMHBI (MOJTYJIs) 180 180
KonTakTHas paboTta 00y4aromuxcs ¢ IpernoiaBaTesieM, B T. 4. 80 18
ayJIMTOPHBIE 3aHATHS, U3 HUX 80 18
JIEKLIAU 32 6
MIPAKTHYECKHE 3aHATHUS 48 12
CamocTrosiTenpHas paboTta 00yyaromumxcs 64 153
npopaboTKa y4eOHOro mMarepuana Mo JUCLUUIUIMHE (KOHCIIEK- 24 36
TOB JIEKIIUH, YI€OHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
BBITIOJIHEHUE UHINBUIyaIbHBIX 3aJaHUN 24 57
MOJITOTOBKA K TECTUPOBAHUIO 16 60
KonTposns 36 9
Bu nToroBoro KoHTpoIIst Ox3ameH




4.2 Jlekuuu

Paznen qucuuimiHb! (MOIYIIS), TEMBI JIEKITHA
1 UX COJICPIKaHUE

O0BeM B ak. yacax

OYHasAa

dhopma
o0yueHus

3a049YHaA

dhopma
00y4eHus

dopmMHpyeMbIe
KOMITETEHITHH

BBenenue B I/ICKyCCTBeHHLIﬁ HHTEJIJIEKT

VK-1, [IK-2

OcCHOBHBIE 3aJjadqd CHCTEM MCKYCCTBEHHOTO WHTEIIEKTA.
Kiraccudukanus, kimactepusariis, perpeccusi.

YK-1, IIK-2

Twumnel MalmMHHEOTO O6y‘leHI/I$IZ C YUUTCIICM, 0e3 yuuteid, €
YaCTUYHBIM IMPUBJICYCHUCM YUUTECIIA, O6y‘IeHI/IC C MMOAKpPECILIC-
HHCM.

YK-1, IIK-2

JKCHepPTHBIE CUCTEMBI U NMpeIcTABJIeHHE 3HAHUI

YK-1, IIK-2

Knaccugukanus Ha npumepe anroput™a K-6mmkaimx coce-
neii (KNN) OnirionanbHo: BBICTpBIi MOMCK OMKaWIIIX CO-
ceneit. MeTpuKH OIEHKY KJIacCH(HUKAITUH: TIOJTHOTA, TOY-
HOCTh, F1, ROC, AUC. BanuganuonHas ¥ TeCTOBas BEIOOpKa.
Kpocc-Banunanus. Pabora ¢ kateropuaabHBIMHIIPH3HAKAMH.

VYK-1, IIK-2

Perpeccus. Metpuku ouenku perpeccun: MSE, MAE, R2 —
koaddumenT aerepMuHanuu. JIMHeHas perpeccusi, MOJH-
HOMHUanbHas perpeccus. IlepeoOydeHue M peryispuszanus,
rpebHeBas perpeccusi, LASSO, Elastic Net.

Jluneitapie Momenw it knaccudukanyn. [lepuenTpon, moru-
CTHYECKas Perpeccusi, MOJHOCBA3HbIE HEHPOHHBIE CETH, CTO-
XaCTUYECCKUI TPaJMCHTHBIA CIyCK W OOpaTHOE pacipocTpa-
HEHUE rpanueHTa. Perynspuzanus JUHEWHBIX MOJENEH Kiac-
cuduKanum.

Knacrepuzarms. k-means, k-means++, DBSCAN, arimomepa-
TUBHasl Kjactepusanusi. MeTpuKH OLIEHKH KJIACTEPH3aLuu

VK-1, TIK-2

AJITOPUTMBI OUCKA pelleHn i

YK-1, IIK-2

ANTOpUTMBI, OCHOBaHHbIE HA MPUMEHEHUH PEIIAIONINX Jepe-
BbeB. Kpurepunpasenenus ysna: WHOOPMAIMOHHBIH BHIMT-
poimL, Kputepuid JKMHM. AHCAaMONIM pelIaroIuX JIepeBLEB:
CITyYaifHBIN Jiec, TPaJANCeHTHBINA OYCTHHT.

Meton omnopHbeIXx BekTOpoB. llpsiMas u oOpaTHas 3ajaua.
Omnpe/ienieHne OMOPHBIX BEKTOPOB. S IEpHBINA TPIOK.

VK-1, TIK-2

HawuBHbiii OaifecoBckuii kiaccudpuratop. MeToapl OIEHKH
pacnpeneneHus npru3HakoB. EM-anroputM Ha mpuMepe cMecu
rayccuas.

MeTtop1 6€3rpaiMeHTHON ONITUMU3AIIMH: CITydaltHbINA TTOUCK,
hill climb, omxur, reaeTryeckuii aropuT™

YK-1, IIK-2

UTOI'O

32

4.2 IlpakTH4ecKue 3aHATUS

Paznen quctumauHel (MOyIst), TEMBl 3aHSATHI
1 UX COJIEpPIKaHHE

O0BeM B

aK.gacax

OYHas

dbopma
0o0y4deHus

3a04YHasn

dbopma
oOy4deHus

dopmupyemsie
KOMIIETCHIIUU

Mertop1 paboThl ¢ TabiuiiamMu B Python. Arperarust u Busya-
Jm3anus faHHbIX. [IpoBeneHre NepBUYHOrO aHAJIN3a JAHHBIX.

12

2

YK-1, IIK-2

Hcnonp3oBanue U cpaBHEHHUE arOPUTMOB KIIACCU(DUKAIIHIH:
kNN, pemiaroriue AepeBbes ¥ UX aHCaMOJIU, JOTUCTUYSCKas
perpeccus.

12

YK-1, IIK-2

Hcnonp3oBanue 1 olieHKa alropuT™MoB perpeccun. [logdop

12

YK-1, TIIK-2

5




ONTHMAJIbHBIX NTAPAMETPOB PETPECCHH.

4.

OHTI/IMI/BaLII/IOHHBIe 3aauy U UX pCHICHUA. HOI[60p runepma-
PaMETPOB AJIrOpUTMaA C MOMOIIIBIO METOAOB OIITUMHU3ALIUN.

12 4

VYK-1, IIK-2

UTOI'O

48 12

4.4 JlaGopaTopHbie padoThI
JlaGopaTopHbie pabOThI HE MPETYCMOTPEHBI.

4.5 CamocTosiTe/ibHasi padoTa 00y4alonuxcs

O0BeM ak. 4yacoB

Pazmen guCIIAIIINHEL . ouHas 3a04Has
Bun camocTosTenbHON paboOThI
(Momyst) dhopma thopma
o0ydeHus | 00ydeHus
IIpopaboTka yueOHOro Marepuasa mo AUCIHUIIINHE (KOHCIIEK-
1. Beenenue B uc- bop N Y P ( 8 12
. TOB JICKIIUH, YI€OHUKOB, MATEPUAJIOB CETEBBIX PECYPCOB)
KYCCTBEHHBIH WH- v
BrimonHeHne WHANBHUTyaTbHBIX 3a1aHUH 8 20
TEIIIEKT
[loaroToBKa K TECTHPOBAHUIO 5 20
IIpopaboTka yueOHOro mMarepuaia o IUCHUILIMHE (KOHCIIEK-
2. DKclepTHblE CH- pPop ey P ( 8 12
TOB JICKIIUH, Y4€OHUKOB, MATEPUAJIOB CETEBBIX PECYPCOB)
CTEMbl M TIPEICTaB- v
- BrinosiHeHHE WHAMBUTYJIbHBIX 3aIaHUHT 8 20
JIEHHE 3HAHUI
[loaroToBka K TECTHPOBAHHIO 5 20
[IpopaboTka yueOHOTO Marepuaia Mo JUCIHILTHHE (KOHCIEK- 8 12
3. AJTOPUTMBI IO- | TOB JIEKIHH, y4eOHMKOB, MATEPUAJIOB CETEBBIX PECYPCOB)
HCKa perieHui Brinonnenne MHIUBUAYAIBHBIX 3aJaHUI 8 17
[loaroToBka K TECTHPOBAHHIO 6 20
HUTOI'O: 64 153

Meroanueckue yka3aHus JIJsl IPOBEAEHUS MPAKTUUECKUX 3aHATHH 1o quciuruinie «Oc-
HOBBI MCKYCCTBEHHOTO WHTEJUICKTa» JUIsl HampaBiieHus moarotoBku 19.03.04 — Texnomorus
MPOIYKIIMK U OpTaHHu3aIHsl 00IIeCTBEHHOT0 MUTaHus — MuuypuHck, 2023.

4.6 BpinoJiIHeHHEe KOHTPOJIbHOH PadoThl 00y4aAKIIMMUCH 32049HOI (PopMBI
[Tpuctynath K BBINOJHEHUIO KOHTPOJIBHONW pabOThl HEOOXOAUMO MOCIE U3Y4EHHs MaTe-
pHaia 1o JUTepaTypHbIM UCTOYHHKAM, YOeIMBIINCH ITyTEM OTBETOB HA BOIPOCHI ISl CAMOIIPO-
BEPKH, YTO MaTepuas TEMbl YCBOEH.
Ilenbr0 KOHTPOIBHOM PAOOTHI IO TUCHUIUIMHE SBISIETCS PACCMOTPEHHUE TEOPETUIECKUX
acIeKTOB Y IIPUMEHEHNE OCHOBHOTO HHCTPYMEHTApHs YIPABJIEHHUs HAYYHBIM UCCIIEI0OBAHUEM.
TpebGoBanust kK 0POPMIICHHUIO.
KonTtponbHast paboTa MOXET ObITh BBIIIOJHEHA B YUEHHYECKOM (ILIKOJIBHOW) TeTpaau
WM Ha Juctax ¢opmara A4 medaTHbIM WM PYKOIMCHBIM (Y€TKUM, YUTAE€MbIM) CIIOCOOOM.
BeinonHeHHbIe 3ajaHUs pacloararoTcs 1o MpeaCcTaBIeHHOMY Nopsaaky. CIHUCOK UCTOb3ye-
MOH JIUTEPaTypbl IPUBOAUTCS B KOHIIE PaOOTHI.
Ha tutynsHOM nmcTe pacnonaraercs cleayromas HHGOpMaIys: Ha3BaHUE AUCIUILIHN-
Hbl, ®.M.O. obyuaromuiics, Kypc, Tpymnma, HOMep 3a4€THON KHUXKKH, HOMEpP BBIOPAHHOIO Ba-
pHaHTa ¥ HOMEpPa BBIIIOIHEHHBIX 3a/IaHUH 110 TTOPSIKY B CIIEAYIONIEM BUJIE:
Cpoku BbITIOTHEHUS. BbINOTHEHHAass KOHTpoJibHAas padoTa MOANHUCHIBaeTCS 00yyaro-
IIAMCSI ¥ CAeTCs Ha MPOBEPKY IMPEToaBaTelio Ha Kadeapy B YCTAaHOBJICHHBIE CPOKH, Kak
npaBuiio, 3a 10 nHe# no Hawana ceccuu. IIpoBepka KOHTPOIBHONM paOOThI MpernojaBaTeeM
OCYIIECTBIISICTCSA B TEUCHHWE HeAeNIH mocie ee caaun. KoHTpompHas paboTa MODKHA OBITH
3a4yTeHa K Haudally 3K3aMEHAllMOHHON CECCHU.




4.7 Conep:xaHue pa3ieoB JUCHHUILIUHBI (MOLYJIs1)

1. BBeneHue B MCKYCCTBEHHbI HHTEJIEKT.

OcHOBHBIE 33a[]a4l CUCTEM HMCKYCCTBEHHOTo MHTeUIeKTa. Kiaccudukamms, kiactepusa-
1usl, perpeccus. TUIbI MAIIMHHOTO OOyUYEHUs: ¢ yUuTeaeM, 0e3 yuuTens, ¢ YaCTUYHBIM MpUBJIe-
YEHUEM YUUTEIls, 00yUCHHUE C MOIKPETIICHHUEM.

2. JKCNepTHBIE CUCTEMbI M NPeJICTABJIeHUE 3HAHU.

Knaccudukanus Ha npumepe anroputma k-ommkaitimumx coceneit (kKNN) OnmuoHanbsHO:
BricTpeiii mouck Ommkalmmx coceneil. MeTpuku OoleHKH Kiaccu(UKalMu: MOJIHOTA, TOYHOCTD,
F1, ROC, AUC. Banunanmonnasi u TectoBas Bbeioopka. Kpocc-Banmaamnus. Pabora ¢ kareropu-
AIbHBIMU TIPU3HAKAMH.

Perpeccus. Merpuku onenku perpeccun: MSE, MAE, R2 — koa¢¢unuent nerepmuHa-
nuu. JluneliHas perpeccusi, MOJMHOMUaNbHasE perpeccusi. [lepeoOydyenune u perynaspusaius,
rpebnesas perpeccust, LASSO, Elastic Net.

Jluneitnble Mozenu A kiaaccudukauuu. [lepuentpoH, ToructTudeckas perpeccus, mnoJ-
HOCBSI3HBIC HEUPOHHBIE CETH, CTOXAaCTUYECKUN TPAJIMEHTHBIN CIYCK U 00paTHOE pacrpocTpaHe-
HUE TpaJueHTa. Perynspu3sanus TMHEWHBIX MoJieiel Kiiaccu(UKaIMNU.

Knacrepuzauus. k-means, k-means++, DBSCAN, arnomepaTuBHas KiacTepU3allys.
MeTtpuku OLEHKH KJIacTepHU3aLun

3. AITOPUTMBI OMCKA peleHn .

ANropuT™Mbl, OCHOBaHHbBIE HA IPUMEHEHUHN pEIIAoIINX AepeBbeB. Kpurepuu paznenenus
y371a: HH(GOPMAIIMOHHBIN BBIUTPHINI, KpuTepuil JxuHu. AHCaMOIM pEelIalonuX JAePEBLEB: CIY-
YaiiHbIi Jiec, TPaJIUEHTHBIM OyCTHHT.

MeTton onopHbIx BekTOpoB. [Ipsimas u oOparHas 3agada. OnpezeneHue OnopHbIX BEKTO-
POB. S IepHBII TPIOK.

Haupnbiii OaiiecoBckuii kiaccudukarop. MeToasl OIEHKH paclpeeicHUs] MPU3HAKOB.
EM-anroputm Ha mpuMepe CMeCH rayCCHaH.

MeTtoapl 6€3rpaiMeHTHON ONTUMU3ALIMU: CITy4aiHbli mouck, hill climb, or-xwur, reneru-
YECKHUU aJITOPUTM.

5. O0pa3oBaresibHbIE TEXHOJIOTUU
HpI/I HU3YUCHUN OUCHUIIIIMHBL (MOI[yJ'ISI) HCIOJIB3YIOTCI HWHHOBAIIMOHHLIC o6pa30BaTem,—
HBIC TCXHOJIOTMHW Ha OCHOBC MHTCIrpalilii KOMIICTCHTHOCTHOI'O U JIMYHOCTHO-OPUCHTUPOBAHHOT'O
noaxoa0B € 3JIEMCHTAMH TPaJUIHUOHHOTO JICKHHUOHHO-CEMHUHAPCKOTO U KBaBI/IHpO(l)eCCI/IOHaJIB—
HOr0 OOy4YeHHUsl C HCIOJIb30BAHWEM HHTEPAKTHUBHBIX ()OpPM TNPOBENEHUS 3aHITHM, HCCIel0oBa-
TEIbCKOM MPOEKTHOM EATEIbHOCTH U MYJIbTUMEIUNHBIX YIEOHBIX MaTepHajoB

Buy yuebHoI paboThI O0pa3oBaTellbHbIE TEXHOJIOTHH

ONeKTpoHHBIC MaTepuanbl (B T.4. CETEBbIE HCTOYHUKU), HCIOJIH30BAHUE

Jlexun . o
MYJBTUMEIUHHBIX CPEJICTB, pa3IaTOYHBIA MaTepHall.

TGCTI/IpOBaHI/Ie, BBITIOJIHCHUEC I'PYHIIOBBLIX ayJUTOPHBIX SaHaHI/Iﬁ, UHAUBUIY-

[IpakTuyeckue 3aHATUSA
aJIbHbIE JTOKJIAJIbI.

Brimonnenne pedeparuBHON pabOTHI; OJArOTOBKA M 3allUTa COOOMICHUS C

CamocTosTenbHbIe paboThI . <
WCIIOJIb30BaHUEM CIIAMJIOBBIX ITPE3SHTAIINN.

6. OueHo4HbIe CPpeACTBA JUCHUINIHHBI (MOIYJINA)

OCHOBHBIMH BUJaMU JUCHUIUIMHAPHBIX OLCHOYHBLIX CPCACTB IIPpU (I)yHKLII/IOHI/IpOBaHI/II/I
MOJ1yJIbHO-PEHTUHTOBOI cHCTEMBbl 00YUYEeHHUS SBIAIOTCS: Ha CTaJAUU PYOEKHOTO pedTuHra, ¢pop-
MHPYEMOTO IO PE3yJibTaTaM MOAYJBbHOI'O KOMIIBIOTCPHOTO TCCTUPOBAHUSA — TCCTOBBLIC 3a/laHUS;
Ha CTaguu MOOIIPUTEIILHOIO peﬁTHHFa, Q)opMpreMoro 10 pe3yJbTaTaM HallMCaHUA W 3alUTHI
pe(bepaTOB 110 aKTyaHBHOﬁ HpO6J’ICMaTI/IKe, Ha CTaguu MPOMEIKYTOUYHOTO peflTPIHl“a, onpenacisic-
MOT'0 IO pe3yJibTaTaM CAa4du 3K3aMC€HA — TCOPECTUUCCKHUEC BOIIPOCHI, KOHTPOJIUPYIOIIHUE TCOPETU-
YCCKOC COACPIKAaHUC y‘-IC6HOI‘O MaTrepuraia, U MPAKTUICCKUEC HABBIKU M3 PA3JIMYHBIX BUIOB IIPO-




deccuonanpHOl nesTensHOCTH obOyuatomerocss mo OIIOIT nanHoro HampasieHus, Gpopmupye-

MBbI€ ITPU U3YYEHUH TUCHUIUTMHBI (MOAYIs) «OCHOBBI HICKYCCTBEHHOTO MHTEIICKTA

6.1 ITacnopT ¢oHIa OLIEHOUYHBIX CPEACTB MO JUCHUIJINHE

Ne | Kortponmupyemsbie pa3aens (Tembl) | Kox koHTponupyemoit OIIeHOYHOE CPEICTBO
/i JUCUMILIMHBI (MOTYJIst) KOMIIETEHIUH HaumMenoBanue KonuuecTso
B . TecroBble 3a1aHKs 20
BEJICHUE B UCKYCCTBCHHBIN UH-
1. A Y YK-1, TIK-2 Temnl pedepaToB 5
TEJJICKT 8
Bompocs! i sk3ameHa
3 TecTtoBbIE 3agaHuA 20
KCIICPTHBIE CUCTEMBI U MIPEJICTAB-
2. P . el YK-1, TIK-2 Temsl peepaToB 5
JICHHUE 3HAHUH 10
Bonpock! aj1s1 3x3ameHa
TecToBbIE 3agaHuA 20
3. |ANIropuTMBI IOUCKA PELICHUIA VYK-1, I1IK-2 Tems1 pedpeparon 5
Bomnpock! aist K3aMeHa 8

6.2 Ilepeuens Bompocos 1Jsi 3k3amena (YK-1, [TK-2)

. Tunsl MalIMHHOTO O0yUYEHUS
. Tunbl MalMHHOrO OOYUEHHUS
. Tunsl MalIMHHOTO O0yUYEHUS
. Tunbl MalMHHOTO OOYUEHHUS

O©oOo~NOoO Ok WwWN -

: C YUUTETIEM.
: 6e3 yuuTerns.

. OcHOBHEIE 3ala4i CUCTEM UCKYCCTBCHHOI'O MHTCJIJICKTA. KJ'IaCCI/I(bI/IKaHI/IH.
. OCHOBHEIE 3ala4i CUCTEM UCKYCCTBCHHOI'O MHTCIIJICKTA. KJIaCTepI/I3aIII/IH.
. OcHOBHEIE 3ala4i CUCTEM HCKYCCTBCHHOI'O MHTCIIJICKTA. Per‘peccm{.

. C HaCTUYHBIM INPHUBJICYCHUEM YUYHUTCIIA.
. 06yquHe C IMIOAKPCIINICHUCM.

. Knmaccugukarus na npumepe anroputma k-Ommkaitmux coceneid (kNN)
. BeICTpBIif MOMCK OMMKANHIIIMX cOCeacH.
10. MeTpuKH OlIEHKH KJIAaCCU(PUKAIUU: TTOJHOTA, TOYHOCTh, F1, ROC, AUC.

11. BanunanuonHas u TectoBas BeiOopka. Kpocc-Banunarus.

12. PaboTa ¢ KaTeropuagbHbIMU TPU3HAKAMH.

13. Metpuku onienku perpeccun: MSE, MAE, R2 — ko3¢ uiinent gerepmuHariyy.

14. Jluneitnas perpeccusi, IOJIMHOMHUAJIbHAS PETPECCHUS.

15. IlepeoOyuenue u perynspusanus, rpeonenas perpeccusi, LASSO, Elastic Net.

16. [epuenTpoH, JOrHCTUYECKAsT PETPECCHSI, TOTHOCBI3HBIE HEHPOHHBIEC CETH, CTOXACTH-
YeCKUI TpaiueHTHBIN CIYCK U 00paTHOE pacnpoCTpaHEeHUe IpaueHTa.

17. Perynsipu3zanus JMHEHHBIX MOJIENeN KJIacCU(PUKALIUNN.

18. Kunacrepusanus. k-means, k-means++, DBSCAN, arnomepaTuBHasi KiacTepu3alys.

MeTpuKH OLIEHKH KJIaCTEpHU3aLUN.

19. Anroput™mbl, OCHOBaHHbIE HAa IPUMEHEHUH PEILAIOIINX JIePEBbEB.
20. Kputepun pa3aenenus y3ia: HHQOPMAIMOHHBINA BBIMTPHII, KpuTepuil Jxunu.
21. AncamOnu pelaroIuX JepeBbeB: ClyJailHbli Jiec, TpaJiueHTHBIN OyCTHHT.

22. MeTox onopHBIX BeKTOpOB. [Ipsimast u oOpaTHas 3a1aya.
23. OnpeneneHne OMOpHbBIX BEKTOPOB. S IepHBIN TPIOK.

24. HauBHBII OalieCOBCKUHN KIacCUPUKATOP.
25. MeToapl OLIEHKH paclpeseieHus Mpu3HakoB. EM-anroputM Ha mpuMepe cMecu

rayccHaH.

26. Metoapl 6e3rpaJueHTHON ONTUMU3AINN: CIy4YailHbIN mouck, hill climb, omxur, rene-

THYECKHUI AITOPUTM



6.3 IlIkaJia OLEHOYHBIX CPEACTB

YpoBHH OCBOECHUS
KOMIETEHIIUI

Kputepuu onenuBanus

OneHouHbIE CpEeICTBa
(kK011-BO OAIITTIOR)

IIponBuHYTHII
(75-100 GannoB)
«OTIUYHO

OTnIUYHO 3HAET TEOPEeTHIECKHE OCHOBHI OOyUYEeHHS aHa-
JU3a JAaHHBIX W MAalIMHHOTO OOYYeHUs; CHelu(uKy
BHEJPEHHUS CHCTEM MAIIIMHHOTO OOYYEHHUS B «OTPACIIHY,
OTJIMYHO aHAIU3UPYET 3adady, BBIACIAL e¢ 0Oa30BbIC
COCTaBJISIIONINE, OTIUYHO OCYIICCTBIISCT JIEKOMIIO3H-
IUIO 33/1a4d; YMEET MPUMEHSTH OOJBIIOC KOJIMYECTBO
3BPHUCTHUK, CHOPMUPOBAHHBIX HA OCHOBE KOMMEPYECKOIO
1 aKaJIEMUYECKOT0 OMbITa; MHTEPECYETCS HOBBIMU TPCH-
JlaMU B CBOeH MpodeccuoHanbHON OTpaciiv, paccMaTpH-
BaeT MX C TOYKH 3PCHHUS NMPUMEHEHUS B CBOCH JesATeNb-
HOCTH; OBICTPO W BEPHO OIICHWBACT CJIOXKHYIO CHTYya-
U0, OLICHUBACT PUCKH U MOCIICJCTBHS CBOUX JCHCTBUM,
HaXoOUT OIITUMAJIBHBIC peHICHI/ISI JUJISL pa60111/1X 3aJa4.

TECTOBBIE 3a[aHUs
(30-40 6amnos)
WHIUBHIyaIbHOE 3a/1aHKHE
(8-10 6amoB);

BOIIPOCHI IS 9K3aMeHa
(37-50 6amnos)

BbazoBrrit
(50-74 6amna)
«XOPOILIO»

Xopomio 3HaeT TEOPEeTHYECKHEe OCHOBHI OOYYeHHsS aHa-
W32 MaHHBIX W MAIIMHHOTO OOYYeHHWs; CHenu(uKy
BHE/IPCHHUSI CUCTEM MAIIMHHOTO OOYyYEHHS B «OTPACIINY,
XOpOIIIO aHAJM3UPYET 3a/ady, BeIIENs ee 0a30BbIe CO-
CTaBIISIOIINE, XOPOIIO OCYIIECTBISAET IEKOMITO3UITUIO
3aJa4M; yMeeT MPHUMEHATh JOCTaTOYHOE KOJIUYECTBO
IBPUCTHK, CHOPMHUPOBAHHBIX HA OCHOBE KOMMEPYECKOTO
1 aKaJIEMUYEeCKOTO OTBITa; MHTEPECYETCS HOBBIMU TPEH-
JaMH B CBOEH Mpo(eCcCHOHAIbHOM 0Tpacin; BEpHO OIle-
HUBAET CIOXHYIO CHUTYallHl0, OLIEHUBAET PUCKH U TIO-
CIEJICTBUSl CBOWMX JEUCTBUH, HaXOMUT ONTHMAalbHBIC
penieHus s pabovnx 3aaad.

TECTOBBIE 3a/[AHHUS
(20-30 GamnoB)
HHIANBUAYAJIbHOC 3a1aHNUC
(5-7 6amnon);

BOIIPOCHI IS DK3aMeHa
(25-37 6amnoB)

IToporossbiii
(35-49 6amnos)
«yIOBIETBOPH-

TEIBHOY

Cnabo 3HaeT TeopeTHUECKHEe OCHOBBI OOyUCHHS aHAIN3a
JAHHBIX M MAIIMHHOTO OOYYeHUs; crenu(uKy BHeape-
HUSI CUCTEM MAIIMHHOrO OOy4YeHHS B «OTpacim», ci1abo
aHAM3UPYeT 3ajady, BbIIENss ee 0a30BbIe COCTABIISIO-
mpe, cnabo OCYIIECTBISET JEKOMIIO3UIUIO 3ajauu;
yMeeT NMPUMEHSITh JOCTATOYHOE KOJMYECTBO 3BPUCTHK,
c(hOpMHUPOBAaHHBIX HA OCHOBE KOMMEPYECKOr0 M aKaje-
MHUYECKOTO ONbITa; cabo MHTepecyeTcss HOBBIMH TpPEH-
JaMH B CBOEH mpodeccHoHanbHON oTpaciy; cinado ore-
HHUBAET CIOXHYIO CUTYallMIO, c1a00 OLEHUBAET PUCKU U
MOCJIEJICTBHSL CBOMX JEHCTBUM, €Ia00 HAXOIUT ONITHU-
MaJIbHBIE pelIeHus JJisl pabounx 3aaad.

TECTOBBIE 3a[aHUs
(15-20 6amnoB)
WHIMBUYaIbHOE 3aaHKe
(2-4 6amna);

BOIPOCHI TS 9K3aMeHa
(18-25 6amnos)

Huzkuit
(TOTTOPOTOBEIHA)
(koMmmeTeHIus
He c(hopMHUpOBaHa)
(menee 35 6amioB)
«HEYJIOBJIETBOPH-
TEIBHO»

He 3Haer Teopernyeckne OCHOBBI OOy4YEeHHs aHAIU3a
JaHHBIX M MAalIMHHOTO OOYy4eHUs; crnenuduky BHeape-
HUS CHCTEM MAlIMHHOTO OOydYeHHs B «OTpacim», He
yMEET aHaIU3UPOBaTh 33Jauy, HE OCYLIECTBIISAET JEKOM-
MO3UIMIO 3a7]aul; HE yMEET NPHUMEHATh JOCTaTOYHOE
KOJIMYECTBO IBPHUCTUK; HE MHTEPECYETCS] HOBBIMH TPEH-
JaMH B CBOCH MPOQpecCHOHAILHOW OTpaciu; HE BEPHO
OIICHUBAET CJIOXHYIO CHUTYyallHl0, HE BEPHO OIIEHMBAET
PHCKH U TIOCJIEICTBUSA CBOUX JIEHCTBUH.

TECTOBBIC 3a/IaHUSI
(0-13 6annoB);
WHIMBUIYaIbHOE 3a/1aHHE
(0-3 6amma);

BOIPOCHI TS 9K3aMeHa
(0-18 6ammoB)

Bce KOMIIEKThI OLIEHOYHBIX CPEACTB (KOHTPOJIbHO-U3MEPUTEIBHBIX MaTepUaoOB), HEOO-
XOJMMBIX Il OLIEHKU 3HAHWM, YMEHUIl, HAaBBIKOB U (MJIM) OMbITAa AESTEIBHOCTH, XapaKTepU3y-
IolUe ATanbl (HOPMHUPOBAHUS KOMIETEHIIMI B MPOLECCe OCBOEHUS NUCUUIUIMHBI (MOIYJs) MO-
JIpoOHO MpeCTaBIeHbI B TOKyMeHTe «DOH]T OLIEHOYHBIX CPEJCTB TUCIMUIUIMHBI (MOIYJIS)».
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UCKYCTBEHHOTr0 MHTeluiekTa. [IpakTudeckuii kypc: y4ed. mocobue s By30B / Uymokos BJL,
AcrtaxoBa N.®., [ToranoB AC. [u np.]. - M. BUHOM. Jlabopatopus 3uanuii: @uzmaraut, 2008.
-292 c.

7. Slcauukwmii JI.H. BBeneHne B MCKYCCTBEHHBIM WHTEIUICKT: y4eO. mocoOue st BY-
30B/SAcuunkuit JIL.H. - 2-e uzn., ucrp. - M.: Akagemus, 2008. - 174 ¢,

8. Ocumnos I'.C. MeTopl HCKYCCTBEHHOTO WHTEIJIEKTA! Mororpadus [/Ocunosr C - M.:
®usmaraur, 2011. - 295 ¢. .

9. JIro b. Teopus u mpakTUKa HEOMPeACIEHHOTO mporpammupoBanus/JIro b.; mep. ¢ aHrI.
Tromenues 10.B., Karanos }O.T.; pen. nep. Tromennes F0.B. - M.: BUHOM. JlabopaTtopust 3Ha-
uuii, 2009. - 416 c.

10. Pyukun B.H., ®ynun B.A. YHuBepcaiabHbIil HCKYCCTBEHHBIN MHTEIJIEKT U SKCIEPT-
Hble cuctembl / Pyukun B.H., ®ynmun B.A. — CI16.: BXB-IletepOypr, 2009. — 238 c.

11. Kypeituuk B.B., Kypeitunk B.M., Pogzun C.U. Teopust 3BOIIOIMOHHBIX BbIYUCIIE-
Huit: [MoHorpadus] / Kypeituuk B.B., Kypeituuk B.M., Pogzun C.11. — M.: ®usmarnur, 2012.
— 260 c,

7.2 MeTonnyeckne yKa3aHus 110 OCBOCHHIO TUCHUILINHBI (MOTYJIs1)
MeTtoaudeckue yka3zaHus JIsl IPOBEACHUS MPAKTHUECKUX 3aHATUN 10 AucuuruiuHe «Oc-
HOBBI MCKYCCTBEHHOTO HWHTEJUIEKTa» s HampasieHus moaroroBku 19.03.04. — TexHomorus
MPOIYKIIMH U OpTaHHU3aIHsl OOIIECTBEHHOTO MUTAHUS.

7.3 Uudopmanmonnbie M HH(PPOBHIE TEXHOJIOTUH
(mporpaMmmHoe o0ecnieueHune, COBpeMeHHbIe MpodeccuoHaIbHbIE 0a3bl

JAHHBIX U1 HH(OPMALIMOHHBbIE CIIPABOYHbIE CHCTEMBbI)
VYyeOHast nucUUIUIMHA (MOAYJb) IPEeIyCMaTpUBAET OCBOCHHE NHPOPMAIIMOHHBIX U LU -
POBBIX TEXHOJIOTHIA. Peanuzanus mu@poBeIX TEXHOJIOTHI B 00pa30BaTeIbHOM MPOCTPAHCTBE SIB-
JSIeTCS OJTHOW W3 BOXXKHEWINMX IIeJie 00pa3oBaHUs, JArOIIEH BO3MOXHOCTh Pa3BUBATh KOHKY-
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https://e.lanbook.com/book/121872
https://e.lanbook.com/book/151502

PEHTOCTIOCOOHBIE KayecTBa 00YJaromMXcsl Kak OyIyIuX BHICOKOKBAIU(UIIMPOBAHHBIX CIICIHA-
JMCTOB.

[{udpoBbie TEXHOIOTUU MPEAYCMATPUBAIOT PA3BUTHE HABBIKOB 3(P(EKTUBHOTO PEIICHUS
33124 Ipo(eCcCHOHATBHOTO0, COLUAIBFHOT0, JINYHOCTHOTO XapaKTepa ¢ UCIOJIb30BAaHUEM Pa3Iny-
HBIX BHJIOB KOMMYHUKAIIMOHHBIX TeXHOJIOTHMH. OcBoeHue HHU(POBBIX TEXHOJOTHH B paMKax
JAHHOW JMCIMIUIMHBI (MOMYJISl) OPUEHTHPOBAHO HA CIIOCOOHOCTH O€30MacHO M HaJIeKaIlM
00pa3oM moJy4arhb JOCTYII, YIPABISATh, HHTETPUPOBATh, OOMEHUBATHCS, OLICHUBATH U CO3/1aBaTh
UH()OPMAIIHIO ¢ TOMOIIBIO NHU(POBBIX YCTPOMCTB U CeTeBBIX TexHoNMoruid. ®opmuposanue 1nud-
pPOBOIl KOMIIETEHTHOCTH MpeAroiaraeT padoTy C JaHHBIMHU, BIAJCHHE WHCTPYMEHTAMHU IS
KOMMYHUKAIHH.

7.3.1 DJIeKTPOHHO-0UOJIMOTEYHASA CUCTEMbI U 0a3bl JaAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciuyr ot 10.03.2020
Ne OB CVY 437/20/25 (CereBas snekTpoHHast OMOIMOTEKA)

2. DnekTpoHHO-OMOMMOTeUHas cucrema wusaarenbeTBa «Jlanby (https://e.lanbook.ru/)
(ToroBOp Ha OKa3aHUE YCIYT IO MPEJIOCTABICHHUIO TOCTYIA K 3JIEKTPOHHBIM m3naHusm OO0
«M3natensctBO Jlanby ot 03.04.2023 No 1)

3. DraexkTpoHHO-OMOIKOTeUHast cucTtema wm3natenscTBa «Jlamsy» (https://e.lanbook.ru/)
(TorOBOp Ha OKa3aHUE YCIYT IO MPEJIOCTABICHHUIO JTOCTYIA K 3JEKTPOHHBIM m3naHusm OO0
«M3natensctBO Jlanby oT 06.04.2023 No 2)

4. baza maHHBIX AMeKTpoHHBIX HH(popMannoHHbIX pecypcoB ®I'BHY ITHCXb (morosop
10 00ECIEYEHHIO J0CTYMa K IEeKTpoHHBIM MH(popManmoHHsM pecypcaM ®I'BHY [NHCXb ue-
pe3 Tepmunan yaaneaHoro gocryna (TY ] ®I'BHY ITHCXB) ot 07.04.2023 Ne 6/H)

5.  DnekTpoHHO-OMOmMoTeyHas cuctema  «AgriLiby  ®I'BOY BO PIrA3Y
(http://ebs.rgazu.ru/) (monoHUTEIBHOE COTIAIIEHHE Ha MPpeaocTaBicHue goctymna ot 13.04.2023
Ne 6/n x JInnensnonnomy gorosopy ot 04.07.2013 Ne 27)

6. DiekTpoHHast OubMoTeyHas cucrema «HanuoHanbHbI TUPPOBON pecypc «PyKOHT»:
Komnekmun «ba3ossiit MmaccuBy» u «Konoc-c. Cenbekoe xozsiictoy (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIYT Mo mpeaocraBieHuto goctymna ot 04.04.2023 Ne 2702/6122)

7. 000 «Anexrponnoe m3narenbcrBo FOPAWT (https://urait.ru/) (1oroop Ha okasauue
YCIIYT 10 MPEAOCTaBICHUIO T0CTyMa K oOpa3oBaTenbHOU mnardgopme OO0 «DieKTpoHHOE U3/a-
tenbcTBo OPAWITY ot 06.04.2023 Ne 6)

8. DnexTpoHHO-OMOMMOTeUHAast crctema «Bepraackuii» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3IHOE UCIIOJIb30BaHuE MpousBeaeHuit 0T 26.03.2020 Ne 14/20/25)

9. baza manneix HOB «HarmonanbHas snekrpoHHas Oubmmoreka» (https://rusneb.ru/)
(moroBop o noaximrodeHnu Kk HOb u npenocrasnennn noctymna k oobektam HOb ot 01.08.2018
Ne 101/HDOB/4712)

10. CornameHue o COTpYyJIHUYECTBE MO OKa3aHUIO OMOIMOTEYHO-MH(POPMAIIMOHHBIX U
COLMOKYJIBTYPHBIX YCIIYT TOJB30BATENISIM YHUBEPCUTETA U3 YMCIIa HWHBAJIHMJIOB 110 3PEHUIO, Clla-
OOBHU/ISIINX, HHBAIHUIOB JPYIUX KAaTETOPUH C OTPaHUYCHHBIM TOCTYIIOM K MH(OpPMAIIMH, JIHII,
UMEIOIUX TPYAHOCTH ¢ uTeHHeM ruiockonedatHoro tekcta TOI'BYK «TamOoBckast obnacTHas
yHHUBepcaiabHas HayuHas Oubiamoreka uMm. A.C. ITymkuna» (https://www.tambovlib.ru) (corma-
mieHue o cotpyaaudectse oT 16.09.2021 Ne 6/n)

7.3.2 UndopmalniuoHHbIe CIPABOYHBbIE CUCTEMbI
1. CnpaBounas npaBoBas cuctema Koncynprantlintoc (1oroBop mocTaBKd U COMPOBOX-
nenus sxk3eMIusipoB cucteM Koncynerantllmroc ot 03.02.2023 Ne 11481 /13900/2C)
2. DnekTpoHHBIN nepuoanyeckuii cnpaBouyHuk «Cucrema TAPAHT) (moroBop Ha yciy-
I'M TIO0 CONPOBOXKICHUIO OT 22.12.2022 Ne 194-01/2023)
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7.3.3 CoBpemeHHbIe TIPodecCHOHATbHBIE 0a3bI JAHHBIX
1. baza maHHBIX HOPMATHBHO-TIPABOBBIX aKTOB WH()OPMAIMOHHO-00Pa30BaATEIHHOM MPO-
rpamMmbl «Pocmetony (moroBop ot 11.07.2022 Ne 530/2022)
2. baza nannbix Hayunoi anektponnoit ononmorekn eLIBRARY.RU — poccuiickuii uH-
(opMaMOHHO-aHATUTUYECKUH MOPTAT B 00JACTH HAYKH, TEXHOJOTHH, METUIIMHBI U 00pa3oBa-
uus - https://elibrary.ru/
3. [Topran oTkpeITHIX HaHHBIX Poccuiickoit @enepanum - https://data.gov.ru/

4. OrtkpeiTeie naHHbIe DeaepanbHON  CITYKOBI

https://rosstat.gov.ru/opendata
5. TIpodeccuonanbubie 0a3bl gaHHBIX. basa mamabix zbMath https://lib.tusur.ru/ru/
resursy/bazy-dannyh/zbmath

FOCYHapCTBeHHOﬁ CTaTUCTHUKHU -

6. IIpodeccuonanbubie 6a3sl AaHHbBIX. PocTexuamzop http://www.gosnadzor.ru/
7. ITpodeccuonanvubie 0a3bl JaHHBIX. Poccuiickas accomuanusi HCKYCCTBEHHOTO WHTEI-
JekTa [DnekrponHslii pecypc]. — Pesxkum mocryma: http://www.raai.org, cBo6o1HbIi

7.3.4 JInieH3MOHHOE M CBODOTHO PacpPoCTPaHAeMoe MPOorpaMMHOe
o0ecrneyeHne, B TOM YHCJIe 0T€YeCTBEHHOI0 MPOM3BOACTBA

Ne| HaumenoBanue Pazpabotuuk I10 HocTtynHocThb Ccouika Ha Exu- PexBu3uThI
(mpaBooOmaza- (nMIICH3HOHHOE, HBIIi peecTp poc- HO/ITBEPIKTAFOIIIETO
TEIb) CBOOO/IHO pacmpo- CHUCKUX TMPO- JIOKYMEHTa
CTpaHsIeMoe) rpamm it OBM n (pu HANMMYHN)
b1
(py HANTHYYIH)

1 | Microsoft Microsoft JInneH3noHHOE - JInnensust
Windows, Corporation ot 04.06.2015
Office Professional Ne 65291651

CpOK JieficTBUs: GeccpouHO

2 | AHTHBHUpYCHOE AO «Jlaboparopusi | Jlunensuonnoe | https://reestr.digita CyOnIIeH3NOHHBIH
POrpaMMHOE Kacnepckoro» l.gov.ru/reestr/366 JIOTOBOP
obecrieycHue (Poccust) 574/?sphrase_id=4 ¢ 000 «Codrekc»
Kaspersky Endpoint 15165 ot 06.07.2022 Ne 6/H,
Security mmst Ou3He- CPOK JCHCTBHSA:
ca €22.11.2022 no 22.11.2023

3 | MoiitO¢uc Cran- 00O «Hogsie JlunensuonHoe | https://reestr.digita KonTpakt
JAPTHBIA - HIEEEISE l.gov.ru/reestr/301 ¢ OO0 «PyGukoH»
OducHslit makeT TEXHOJIOTHI 631/?sphrase_id=2 ot 24.04.2019
Juist paboTHI ¢ J10- (Poccus) 698444 Ne 0364100000819000012
KyMEHTaMH CPOK JICUCTBHS: OECCPOUHO
Y TIOYTON
(myoffice.ru)

4 | Ilporpammuas cu-  |AO «Anrumnaruat| Jlunensuonnoe | https:/reestr.digita | JIumeH3MOHHBIN 1OrOBOP
cTeMa it oOHapy- (Poccus) l.gov.ru/reestr/303 ¢ AO «AHTHIUIarHaT»
YKEHHsI TEKCTOBBIX 350/?sphrase_id=2 or 17.04.2023 Ne 6627,
3aMMCTBOBaHHIi B 698186 CPOK JICHCTBHSI:
y4eOHBIX ¥ HAYY- ¢ 17.04.2023 mo 16.04.2024
HBIX paboTax «AH-
turuiaruat BY3»

(https://docs.antipla
giaus.ru)

5 | Acrobat Reader Adobe Systems CBoboaHO - -

- IPOCMOTP JIOKY- pacrpocTpaHseMoe

mentos PDF, DjVU
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https://lib.tusur.ru/ru/%20resursy/bazy-dannyh/zbmath
https://lib.tusur.ru/ru/%20resursy/bazy-dannyh/zbmath
http://www.gosnadzor.ru/
http://www.raai.org/
https://ru.wikipedia.org/wiki/Adobe_Systems

6 | Foxit Reader Foxit Corporation CBoGoaHO - -
- IPOCMOTP AOKY- pacupocTpaHsieMoe
menroB PDF, DjVU

7.3.5 Pecypchbl HH(pOPMAIIMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH « UHTEepHET»

1. CDTOwiki: 6a3a 3nanuii o 1udposoii Tpancdopmaruu https://cdto.wiki/

2. OtkpeiTass ~ mporpaMMHasi ~ OWMONMOTeKa  JUII  MAIIMHHOTO  OOYYeHHS
https://www.tensorflow.org/

3. @peliMBOpK MAIIMHHOTO 00yueHHs A A3bIka Python ¢ OTKpBITBIM HCXOAHBIM KOJIOM
https://pytorch.org/

4. OtkpeiTas 6ubnuoreka https://keras.io/

5. Caiit denepanbHON CIyKOBI TOCYIapCTBEHHOM cTaTHCTHKU (PoccTar). DiaekTpoHHBIHM
pecypc. Pexxum nocryna: http://www.gks.ru/

6. Caiit TepputopuanpHoro oprana deaepaabHON CIIYKOBI TOCYIapCTBEHHOW CTaTUCTH-
ku 1o TamboBckoii oOmactu (TamOoBcTar). DNeKTpOHHBIM pecypc. Pexum mocryma:
http://tmb.gks.ru/

7. Pexxum noctyna: http://www.rbe.ru/ - PocbuznecKoncantuur

8. Pexxum moctyma: http://www.devbusiness.ru/development/staff.ntm

9. Caiit BhICIICH aTTecTalMOHHON Komuccuu // http://vak.ed.gov.ru

7.3.6 HudgpoBbie HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeIbHOM Mpolecce
. LMS-mnardopma Moodle

. BupryaneHnas qocka Mupo: miro.com

. Buptyanbnas nocka SBoard https://sboard.online

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

. O6aunblie cepBuckl: Annekc./luck, Odmako Mail.ru

. Cepsucel onpocoB: Suaexc ®@opmbr, MyQuiz

. CepBucsl Bueocssi3u: SInaekc tenemoct, \Webinar.ru

CepBuc coBMecTHOM pabOThl Haja mpoekTamu g Hebonbmux rpynn  Trello
http://www.trello.com

ONOUTAWN P

7.3.7 HudpoBble TEXHOJOTMH, IPUMEHsIEMble NPU U3YYEeHUH TUCITUTNIMHBI

Ne| ITutpossre Texmomornm Bujs yueOHOI paboThI, BEITOMHACMEI dopMupyemsle WJTK
C IpUMeHeHHeM UG POBOM TEXHOJIOTHY | KOMIIETSHITUU
1 | O6nayHpIe TEXHOJIOTHH Jlexcumu YK-1 VJK-1, UJIK-2
[IpakTuueckue 3aHATHSL IIK-2 WNIK-1, UJIK-2
2 | bonpmme naHHBIC ek YK-1 VJR-1, NJIK-2
[IpakTrueckre 3aHATHSL [1K-2 WAK-1, UJIK-2
3 TexHonoruu Jlexuuu YK-1 NAK-1, UJIK-2
OecTpoBOTHOM CBSI3U IIpakTHueckue 3aHATUSL I1K-2 WIK-1, UJIK-2
4 HoBrie ponsBoicTBeHHEIC | JIekunu YK-1 WAK-1, UJIK-2
TEXHOJIOTHH ITpakTuyeckue 3aHATHS IK-2 NAK-1, UIK-2
8. MaTepua/IbHO-TeXHHYECKOe o0ecnevyeHune TUCIUIINHBI (MOIYJIsl)
HaunmenoBanue OcCHAIIEHHOCTD CHENUATBHBIX ITOMEIEHNN U ITOMEILEHUI
CHEIUATBHBIX TOMEIICHUH JUISL CAMOCTOSITEIEHOM paboThI

U TIOMEIIEHUHN IS
CaMOCTOSITeTbHON pabOTHI

393760, Poccus, YueOHas ayuTOpHys TS MPOBEACHUS YICOHBIX 3aHATUH JICKITMOHHOTO THTIA!
TamboBckas 001acTh, WnTepaktuBHas gocka — 1 mt.; CucteMubiid KoMmuiekT — 1 mT.; [Ipoektop
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r. MugypuHCK,
yi. MHTEepHalMOHaNbHAS,
qoMm Ne 101, 2/32

Viewsonic — 1 mr. Habopsl 1eMOHCTPAIIMOHHOTO 000PYIOBaHUS U yUeOHO-
HATJISIIHBIX TOCOOUH.

393760, Poccus,
TamOoBCKast 0071aCTh,

r. MuuypHHCK,

yi1. UHTepHannoHaNbHAaS,
qom Ne 101, 1/114

YueOHas ayAUTOpHUs JJIs POBEACHUS YUYSOHBIX 3aHATUI CEMUHAPCKOTO THIIA,
KyPCOBOTO MPOEKTUPOBAHUS (BBITTOIHEHHSI KYPCOBBIX padoT), TPYIIIOBEIX U
WHJIMBUTYalIbHBIX KOHCYIBTAIIUH, TEKYIIETr0 KOHTPOJIS ¥ TPOMEKYTOUHOM
aTTecTaluu (KOMIBIOTEpHBIH Kiacc): Cucremusiii kommuiekT (IIponeccop Intel
Original LGA 1155 Celeron) — 9 mir.; KabuHeT ocHallleH MaKeTaMu, HATJIS -
HBIMU YYCOHBIMH TTOCOOHSIMHU, TPEHAKEPAMHU U APYTUMU TEXHHYSCKHMH CPEJI-
cTBamu. KoMmbroTepHast TeXHHUKa OJKITIOUYCHA K ceTH «HTepHeT» n obecrie-
yeHa noctynoM B OMOC yHuBepcurera.

393760, Poccus,
TamboBCKast 0071aCTh,

r. MuuypHHCK,

yi1. UHTepHannoHaNbHAas,
qoM Ne 101, 1/210

IToMereHue A1t CAaMOCTOATENBHOM paboTHL: puHTEp — 3 1mT., MDY Canon i-
Sensys MF 4410, noyroyx Hewlett Packard Pavilion, kommbrotep — 3 mit,
kommbioTep Celeron E 3300, kommerotep Dual Core, kommbetorep OLDI 310
K/I, xonupoBanbHbIi anmapat Kyocera. KomnbroTepHasi TEXHHKA MOAKITIOUSHA
K cetu «HTEpHET» N 0OECIIeYeH JOCTYII B AIIEKTPOHHYIO HH()OPMAIMOHHO-
00pa3oBaTenbHYIO Cpely YHHBEPCUTETA.
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Pabouas nmporpamma aucuuruinHbl (Moxyiisi) «OCHOBBI HCKYCCTBEHHOTO MHTEIUIEKTa» COCTaBIIe-
Ha B COOTBETCTBHH C TPeOOBaHUIMH (DeIepabHOTO TOCYIapCTBEHHOTO0 00pa30BaTeILHOTO CTaH-
JapTa BBICIIET0 00pa30BaHMs - OakaiaBpuaTa 1o HampasieHuio moaroroBku 19.03.04 TexHomo-
TSl IPOJYKIIMU M OpraHu3anus OOIIECTBEHHOTO IMHUTAHUs, YTBEPXKICHHOTO MPHUKa3oM MuHU-
CTEepCTBAa HAyKW U Bbiciiero obOpazoBanus Poccuiickoit ®enepanuu ot 17 aBrycra 2020 r.
Nel1047

ABTOpBI:
3apenyronmii kadeapoit MareMaTuky, GU3UKK U HHPOpMaIMOHHBIX TexHonorni Kapreunna H.B.

Crapmuii npernogaBaTenb KapeApbl MaTeMaTHKH, (PU3UKKM W WHEOOPMAITMOHHBIX TEXHOJIOTHMA
[Tuenuunesa H.B.

A S

Peniensent: 3aBemyromuii xadeapoil cTaHIapTU3alli, METPOJIOTUU U TEXHUYECKOTO CEpBHUCA,
K.T.H., ToueHT XaTyHieB B.B.

LT

[Tporpamma paccMoTpeHa Ha 3aceqaHud Kadeapsl MaTeMaTHKH, GU3NKA ¥ WH(POPMAIMOHHBIX
texHosoruil. [Iporokos Ne 10 ot «10» utons 2021 r.

[TporpamMa paccMoTpeHa Ha 3aceJaHuH y4eOHO-METOAMYECKOW KOMHCCHH WH)XKEHEPHOTO WH-
cturyra ®I'bOY BO Muuypunckuii I'AY, nporokos Ne 11 ot 15 nronst 2021 r.

[Iporpamma ytBepkaeHa PemieHneM y4eOHO-METOAMYECKOTO COBETa YHHUBEPCHUTETA IMPOTOKOI
Nel0 ot 24 utons 2021 roga.

[Tporpamma nepepaboTaHa 1 10MOJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusMu GI'OC BO.
[Iporpamma paccmoTpeHa Ha 3acefqaHuu Kadeapbl MaTeMaTHKHU, GU3UKA U WHOOPMAIIMOHHBIX
texHosoruil. [Iporokon Ne 8 ot «12» anpens 2022 r.

[IporpamMma paccMoTpeHa Ha 3aceJaHUM Y4eOHO-METOJNYECKON KOMHUCCHUU HH)KEHEPHOI'O HH-
ctutyra ®I'bOY BO Muuypunckuiit 'AY, nporokon Ne 7 ot 14 anpens 2022 r.

[Iporpamma ytBepkaeHa PemieHneM yueOHO-METOAMYECKOTO COBETa YHHUBEPCHUTETA MPOTOKOJ
No8 ot 21 ampens 2022 ropa.

[Iporpamma nepepaboTaHa U A0TIOJHEHA B COOTBeTCTBHH ¢ TpeboBanusiMu @I'OC BO.
[TporpamMmma paccMoTpeHa Ha 3aceqaHUM Kadeapbl MaTeMaTHKH, PU3UKU U HHPOPMAITMOHHBIX
texHosoruil. [Tporokon Ne 9 ot «01» uronst 2023 r.

[Tporpamma paccMOTpeHa Ha 3aceJaHUM y4eOHO-METOAMYECKOW KOMHUCCHUH WH)KEHEPHOTO WH-
ctutyra ®I'6OY BO Muuypunckuit 'AY, nporokon Ne 10 ot 19 nrons 2023 r.

[Tporpamma yTBepkaeHa PemieHneM y4yeOHO-METOIUYECKOTO COBETa YHHBEPCHTETA MPOTOKOI
NelO ot 22 nrons 2023 ropa.
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