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1. Hean ocBoeHMS TUCHUILINHBI (MOIYJIs1)
enssMu OCBOCHUST AUCIUTUIMHBI (MOIYJIS) SIBISIETCSl OBJIAJICHUE OOYYAIOIIUMHUCS OCHOB-
HBIMHX MCTOdaMHU TGOpI/II/I I/IHTGJI.HGKTyaJIBHLIX CHUCTEM, HpHOGpeTeHHe HABBIKOB 110 HCIIOJIB30Ba-
HHUIO MHTCIUICKTYAJIBHBIX CUCTEM, U3YUCHHUC OCHOBHBLIX MCTOAOB IPCACTAaBICHUA 3HAHUU U MO-
JIEITMPOBAHMS PACCYXKIACHUM.

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

Cornacno yueOHOMY IJIaHy TO HampapiieHHI0 noarotoBku 19.03.04 Texnomorus mpo-
JOYKIMH U OpTaHU3alus OOIECTBEHHOTO MUTAHUS AUCIMIUTNHA (MOIYNb) «OCHOBBI HCKYCCTBEH-
HOTO MHTEIJICKTa» OTHOCHUTCS K OJICKTHBHBIM JMCHMIUTMHAM (MOAYJSIM) YacTH, (OpMHpYyeMOn
y4acTHHUKaMH 00pa3oBaTenbHbIX oTHOmEeHUb1.B./1B.09.02

I[HSI OCBOCHUA I[aHHOfI JAUCHUITIINHBI HeO6XOI[I/IMBI 3HaHWsA, YMCHHA U I'OTOBHOCTH, IIpU-
OOpeTeHHBIC B pE3y/lbTaTe OCBOCHMS CIEAYIOMIMX IPEIIMIECTBYIOMNX AUCHUIUINH: «PDH3uKo-
XUMHUYECKHE CBOWMCTBA MPOAYKTOB IMUTAHUN», «AHATOMMS IUILIEBOIO CHIPbs», «Merposorus,
cTaHAapTu3anysa U cepThudUKarus», «TeopeTHuecKrne OCHOBBI 3KCIIEPTU3bI MPOIYKIIMH OOIIe-
CTBCHHOI'O ITUTAaHU.

3HaHME U HaBBIKU, CHOPMUPOBAHHBIC B PAMKaX JaHHOW JMCIUILTUHBI, HEOOXOIUMBI IS
MMPOXOKACHUA HpOH3BOI[CTBeHHOI71 HpeI[ZIHHJIOMHOﬁ IMPAKTUKKU WU HAITUCAHWUUN BI)IHYCKHOI;'I KBaJIU-
(UKaIMOHHOW PabOTHI.

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

IUVIAHMPYEMbIMH Pe3yJIbTATAMH OCBOCHHA 00pa30BaTeIbHOM MPOTrPAMMBbI

OcBoeHMe TUCHUTUIHHBI (MOyJIsl) HAIpaBlIeHO Ha (JOPMUPOBAHUE CIEIYIOUINX KOMIIETEH-
ITUH:

YK-1 CnocoGeH ocymecTBIsATh MOUCK, KPUTHUECKUW aHalW3 W CHUHTE3 WH(pOpMaluu,
MPUMEHSATh CHCTEMHBIN MTOAXO/1 VISl PEUIEHHUS IOCTABIEHHBIX 3a/1a4

[IK-2 CnocobeH mpUMEHSTh COBpPEMEHHble HMH()OPMALIMOHHBIE TEXHOJOTHH, YIPaBIAThH
uH(opMmaluend ¢ UCIOIb30BAaHUEM TPUKIIAIHBIX MPOTPaMM JIEJIOBOM Cdephl NEITeIbHOCTH, HC-
MOJIb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUU U 0a3bl NaHHBIX B CBOEH MpeIMeTHOH obia-
CTH, TMAKEThl MPUKIATHBIX MPOTrpaMM I pacueTa TEXHOJOTHMUECKHX MapamMeTpoB 00OpyaoBa-

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 ocymecTtiser | YnoBIeTBOPUTENBHO | XOPOIIO OCYHmECTB- | OTINYHO OCy-
N/1-1yk-1 — Ocy- MoucK UH(pOpMa- | OCYIIECTBISET MOUCK | JISIET MOUCK MH(MOP- | IECTBIISET MOUCK

IIECTBIISIET ITIOUCK
nHpOpMAITUH U
NPUMEHSET CHU-
CTEMHBIN ITOIXO/
JUTS PELIeHUS T10-
CTaBJICHHBIX 33124

[IMU U HE IPUMe-
HSIET CHCTEMHBIN
HO/IXOJT ISl peliie-
HUS ITOCTABJICHHBIX
3a/1a4 Ha OCHOBE
cuHTe3a nadopma-

nH(pOpMaIUH 1 Ya-
CTUYHO NPUMEHSIET
CUCTEMHBIN MOIXO/
JUISL pEIeHUSI T10-
CTaBJICHHBIX 3a/1a4 Ha
OCHOBE CHHTE3a HH-

Malll4 U C OTpese-
JICHHBIMH HE TOYHO-
CTSIMU ITPUMEHSIET
CUCTEMHBIN ITOAXO
JUIS pELIEHUS T10-
CTaBJIEHHBIX 3a7a4

uHGOpMAIIH U
NPaBUIIBHO MIPUMe-
HSIET CUCTEMHBII
TOJIXOJI JITSI perie-
HUSI TOCTaBJICHHBIX
3a/1a4 Ha OCHOBE

Ha OCHOBE CUHTE3a | LIUU ¢dbopmannu Ha OCHOBE CHHTE3a |CHHTe3a HH(popMa-
uHpOpMaIH UHpOpPMaIIH IUU
WUA-2yk1—Haxo- |He nHaxoaut u kpu- | @parmeHTapHO He B monHom 06we- | B monHom o0beme

JUT U KPUTUYCCKU
AHAIU3UPYET UH-

(dhopmaruro, He0O-
XOJMMYIO JUTs pe-

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

HAXOJIUT U KPUTHUYE-
CKHM HE TOYHO aHalH-
3upyeT uHpopma-

110, HEOOXOJHUMYIO

M€ HaXOOuT U Kpu-
THYECKH C OTpejie-
JICHHBIMHU TIOTPEIII-
HOCTSIMM aHAJTU3H-

HaXOJIUT U KPUTHU-
YEeCKH BEPHO aHa-
IU3UpyeT UHPOP-
Maluio, Heo0xo-




IICHWA ITOCTaBJICH-

MOCTAaBIECHHON

AJIg pCHICHUA 110~

pyeT nHpopmanuio,

JUMYIO JUIS peliie-

HOM 3a7aun 3aJ1a9u CTaBJICHHOM 33/laul | HEOOXOIUMYIO [UIS | HUS TIOCTABJICHHOM
pelIeHus MoCcTaB- 3aJ]a4n
JICHHOM 3aJ1a4uu
W-3yk1 — Pac- He paccmarpuBaer | PaccmaTtpuBaer enu- | PaccmatpuBaer PaccmarpuBaet Bce
CMaTpUBaET BO3- BO3MOXKHBIEC BapU- | HUUHBIE CIIy4au BO3- | OTPAHUYEHHOE BO3MO>KHBIE BapH-

MO>KHBIC BAPUAHTHI
pelieHus 3aaauu,
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

I/II[-4yK_1 — Apry—
MEHTHUPOBAHO
dhopmupyet cob-
CTBEHHBIE CYXKJIIe-
HUSI U OLCHKH, OT-
nryaet (GakThl OT
MHEHUU U UHTEP-
MpeTaluii B pac-
CYXICHUSX APYTHX
YYaCTHUKOB Jiesi-
TEJILHOCTH, NIPU-
HUMaeT 000CHO-
BaHHOE peIlcHHE
MTOCTaBJICHHOM 3a-
JIadu

He aprymenTtupo-
BaHO (opMHpYET
COOCTBEHHBIE CYyXK-
JICHUS ¥ OTICHKH,
He oTiIn4aeT (ax-
ThI OT MHEHHUH U
WHTEpIpETaLNi B
paccyXIeHusX
JIPYyTUX Yy4aCTHU-
KOB JCATCIIBHOCTH,
HE TIPUHUMAET
000CHOBaHHOE
peleHne IocTaB-
JIEHHOM 3a7a4u

YacTU4HO aprymeH-
THUPOBaHO (HOpMUpY-
€T COOCTBEHHBIE
CYXIEHHS U OLICHKH,
MIPUOJIM3UTEITEHO
oTan4aeT GaKThl OT
MHEHHUH U UHTEPIpE-
Taluui B paccyxkie-
HHUAX OPYTHX y4acT-
HUKOB JCATCIIBHOCTH,
NPUHUMAET B MaJIOU
cTereHn 000CHOBaH-
HO€ pelleHue Io-
CTaBJICHHOM 3a1auun

AprymMeHTHPOBaHO,
HOC OIpeeTICHHBI-
MU HETOYHOCTSAMHU
(dhopmupyet cob-
CTBEHHBIE CYXKJIe-
HUS U OLICHKH,
aJIeKBaTHO OTJIMYa-
eT (aKThl OT MHe-
HUI U UHTEpIIpeTa-
LU B PacCyKJEHU-
AX IPYTUX y4yacT-
HUKOB JICSITEIBHO-
CTH, TIPUHUMAET
000CHOBaHHOE TTO
OOJBIIMHCTBY Ta-
paMeTpoB pelieHue
MIOCTaBJICHHOM 3a-
Jadu

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

[1K-2

I/Iﬂ-ln](.z — Ymeer
NPUMEHSTh COBpE-
MEHHbIe HHpOpMa-
[IUOHHBIE TEXHOJIO-
THH, YIPaBJIATh
nHpOopMaIuei ¢
UCTIOJIb30BaHHEM
NPUKIIaTHBIX TIPO-

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

Y 10BIETBOPUTENBHO
yMeeT MPHUMEHSTh
COBPEMEHHbIC UH-
(bopMaIMOHHBIE TEX-
HOJIOTHH, YIPAaBJIATh
nH(popMaImeil ¢ uc-
MIOJIb30BaHUEM TIPH-
KJIaJTHBIX ITPOTrpaMM
JIeNoBoi cephl es-

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

OTnu4yHO ymeeT
NPUMEHSTH COBpe-
MEHHbIE HHpOpMa-
LOHHBIE TEXHOJIO-
THH, YIPaBJISATh
nHpOopMaImei ¢
UCIIOJIb30BaHUEM
NPUKIIATHBIX TTPO-
rpaMM JIeJI0BOM

rpamMm JIeJI0BOM cdepsl AeATeIbHO- | TENBHOCTH cdepsl AeaTesbHO- | cephl AesATeNbHO-
cdepsl AeATeNbHO- | CTH CTH CTH

CTH

N-2mk-2 — Uc- He ucnons3syer VY noeneTBopuTENnsHO | XOPOLIO UCHONB3Y- | OTIMYHO UCIONb-

MOJIb3YET CETEBBIE | CETEBBIE KOMIIbIO- | CTIOJIb3YET CETEBbIE | €T CETEBBIC KOMIIb- |3YET CETEBbIC 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

Ty v 0a3el JaH-
HBIX B CBOEH
MpeaIMeTHON oba-
CTH W MAKEThI MTPH-
KJIQJHBIX TIPO-
rpaMM JJIs pacueTa

HOJIOTHHU U 0a3bl
JNAHHBIX B CBOEU
MpeAMETHOM 00J1acTH
Y TIAKEThI IPUKJIAI-
HBIX IPOTPaMM IS
pacdera TeXHOJIOT -

rud 1 0a3bl JTAaHHBIX
B CBOEM IpeMeT-
HOM 00J1acTH U Ia-
KETBI TIPUKIIATHBIX
porpamm Jjist pac-
YyeTa TEXHOJIOTHYe-

HOJIOTHH U 0a3bl
JIAaHHBIX B CBOEH
peaIMeTHON obua-
CTH M MAKEThI MTPH-
KJIQJHBIX TIPO-
rpaMM IS pacyeTa

TEXHOJIOIMYECKNX TEXHOJIOTMYECKUX YECKUX IMapaMeTpOB CKHUX ITapaMETpOB TEXHOJIOTNYECKHNX
mapameTpoB 000- | mapameTpoB 000- | 000pyAOBaHMS 000pymOBaHUS rnapaMeTpoB 000-
pyJIOBaHUS pyJOBaHHS pyloBaHU

B pesynbrare u3ydeHus AUCHUILTMHBI (MOYJIsl) 00YyJaroLHiics JOKEeH:




3HAaTBMECTO U POJIb OOIIMX BOIPOCOB HAYKH B HAYYHBIX HCCIIEIOBAHMSIX;COBPEMEHHBIC
po0sieMbl MATEMAaTUKH, (PU3UKK U SKOHOMHKH; TEOPETHUYECKHUE MOJEIU PacCyXIeHuH, oBeie-
HUS1, 00y4eHUs] B KOTHUTHBHBIX HayKax; IIOCTAHOBKY MPOOJIEM MaTeMaTHUECKOTo U WH(pOpMaIIH-
OHHOT'O MOJICJIMPOBAHUS CIIOKHBIX CHCTEM; B3aMMOCBS3b M (DyHIaMEHTAIbHOE €IUHCTBO ecTe-
CTBEHHBIX HayYK;

yMeTb 3 (EKTUBHO HUCIIOIB30BATh HA MPAKTUKE TEOPETUYECKUE KOMIIOHEHThI HAyKH: TI0-
HATUSA, CYXKACHUS, YMO3aKIOUEHMs, 3aKOHBI; [IPEICTABIIATh TaHOPaMy YHUBEPCAJIbHBIX METOI0B
U 33aKOHOB COBPEMEHHOTO €CTECTBO3HaHHUS;, paboTaTh Ha COBPEMEHHOW 3JIEKTPOHHO-
BBIYUCIIUTENIFHOW TEXHUKE; a0CTparupoBaThCs OT HECYIIECTBEHHBIX (PAKTOPOB MPU MOJAEIHPO-
BaHUU PEAIbHBIX MPHUPOAHBIX U OOIIECTBEHHBIX SBJICHHI; MIAHUPOBAThH MPOLIECC MOJIEIUPOBA-
HUS ¥ BBIYUCIIUTEIBHOIO AKCIIEPUMEHTA; OCYLIECTBIIATH [TOMCK, KPUTUUECKUN aHAJIU3 U CUHTE3
uH(pOpMaLiU, TPUMEHSATh CUCTEMHBIH MOAXO0/ /Ui PeIlieHUs] TOCTaBICHHBIX 3a/a4;

BJIaJIETh METO/IaMU NIOCTAHOBKHM 3a/1a4 ¥ 00pabOTKH Pe3yJIbTaTOB KOMIIBIOTEPHOTO MOJIe-

JUPOBaHMS; HAaBBIKAMHU CAMOCTOSATEILHON paOOThI B JIAOOPATOPUH HA COBPEMEHHOW BBIYMCIIH-
TEIbHOU TEXHUKE.

3.1 Marpuua cooTHeceHHsI TeM/pPa3/1eJi0oB Y4eOHOU JUCUMILIMHBI (MOYJIs1)
U popMHUPYyeMBbIX B HUX YHUBEPCAJIBHBIXU MPO(eccHOHATIBLHBIX

KOMIIeTeH Uil
Komnerenuuu O0uiee
TGMBI, a3aCIAbIANCIHUITIIINHBI (MOAYJIA KOJINYECTBO
PASICIRLICH (vozyzs) VK-1 MK-2 y
KOMIICTCHIIN
1. BBeieHHE B UICKYCCTBEHHBIM HHTEIJUIEKT X X 2
2. DKCIIepTHBIE CUCTEMBI U IPEACTABICHUE 3HAHUI X X 2
3. AIrOpuUTMBI IOUCKA PEILICHUN X X 2

4. CTPpyKTYpa U coAepKaHUEe TUCIUIIHHBI (MOMYJIA)
OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIET 5 3aUeTHBIX enuuuil, 180 akas. qacos

4.1 O0bemM TUCUMILIMHBI (MOYJIS1) M BUIbI Y4eOHOM padoThl

KomnmuecTBo ak. 9acoB
T — o0 04HOM (popme | 1o 3a0uHO hopme
oOyueHust o0yueHus
7 cemecTp 5 Kypc
OO0mas TpyI0eMKOCTh JUCITUTUIMHBI (MOJTYJIs) 180 180
KonTakTHas paboTta 00y4aromuxcs ¢ IpernoiaBaTesieM, B T. 4. 80 16
ayJIMTOPHBIE 3aHATHS, U3 HUX 80 16
JIEKLIAU 32 8
MPAKTUYECKUE 3aHATHUS 48 8
CamocTrosiTenpHas paboTa 00yyaromuxcs 64 155
npopaboTKa y4eOHOro mMarepuana Mo JUCLHUIUIMHE (KOHCIIEK- 24 36
TOB JIEKIIUH, YI€OHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
BBITIOJIHCHNUE WHINBUYTbHBIX 3 IaHUH 24 59
MOJITOTOBKA K TECTUPOBAHUIO 16 60
KonTposns 36 9
Bu nToroBoro KoHTpoIIst Ox3ameH




4.2 Jlekuuu

Pazpenauctumuinaer (MO ), TEMBI JTSKITHI
HUXCOAEPIKaHNE

O0BeM B ak. yacax

OYHasAa

dhopma
o0yueHus

3a049YHaA

dhopma
00y4eHus

dopMupyemble-
KOMTIETEHIINN

BBenenue B I/ICKyCCTBeHHLIﬁ HHTEJIJIEKT

VK-1, [IK-2

OCHOBHBIE33JAYNCUCTEMUCKYCCTBEHHOT OMHTEIICK-
ta.Kimaccudukamms, KjacTepu3amusi,perpecCus.

YK-1, IIK-2

THUNBIMaIIMHHOTOO00YYECHUS . CyUHTENIeM,0€3 yUHTe-
J151,C4aCTUYHBIMIIPUBICYCHUEMY YN TEIS,00 yUeHHECIIOJKpeTlIe
HHUEM.

YK-1, IIK-2

JKCHepPTHBIE CUCTEMBI U NMpeIcTABJIeHHE 3HAHUI

YK-1, IIK-2

Knaccudpukauusnanpumepeairopurmak-
ommwxkaimmxcoceaei(kNN)OnuronansHo: BeIcTphIil monck
OmmKalmuX coceneil. MeTpuKN ONCHKUKIIACCH(DUKATTHN:
MmoJHoTa, TouHoCTh, F1, ROC, AUC. BanumanroHHas HTECTO-
BasiBIOOpKa.Kpocc-

Baymanus. PaboTackareropuanbHBIMATIPH3HAKAMHL.

VK-1, TIK-2

Perpeccus. Merpuku ouenku perpeccun: MSE, MAE, R2 —
koddpunmenTaeTepMuHa-

nuu.JIuHeiHasperpeccus, moJuHoMuanbHasperpeccus. I lepeod
YUCHHEUPETyIApH3a-

s, rpedoneBasiperpeccus, LASSO,ElasticNet.
JluneliHbIEMO AU TAKIACCU (D UKA-

uu. [ leprienTpoH,JorucTHYECKasiperpeccusi,  MOJHOCBS3HBIC
HEHPOHHBIE CETH, CTOXAaCTHYECKUH TPaJueHTHBIACIIYCK U 00-
paTHOE paclpoCTpaHEHUE IpaJueHTa. Peryndapuszauus JIUHEH-
HBIXMO/ENEeHKIacCu(pUKauuy.

Kunacrepuzarms.k-means,k-
means++,DBSCAN,arnomeparuBHaskiacTepusanus. MeTpux
Y OLIEHKHU KJIaCTEepH3aINH

YK-1, IIK-2

AJITOPUTMBI OUCKA pPelleHn i

YK-1, IIK-2

ANTOPHUTMBI, OCHOBaHHBIE HA MPUMEHEHUH PEIIAIOMUX Jepe-
BbEB. Kpurepuupaszaenenusys-
na:uH(OPMAIMOHHBIHBBIUTPBINL KpUTEepHidKuHI. AHCAMOITH
peLIarIUXAePEBLEB: Iy Yall HbIIIEC, P ANEHTHBIOYCTHHT .
MeTon0OPHBIXBEKTO-

poB.IIpsmasrnoOparHaszanava. OnpeieneHUeOIOPHBIXBEKTOPO
B. SliepHBIM TPIOK.

YK-1, IIK-2

HawuBHbiii OaifecoBckuit knmaccuukraTop. MeToapl OIEHKH
pacmpeneneHuspuzHakos. EM-airoputMHanpumMmepecmMecu
rayccuas.

MeTtopi0e3rpaIueHTHOMONTHMH3a-

LIUU:CITydalHBIATIOUCK, hillclimb,0TUr,reHe THUeCKHIA aJIro-
PUTM

VK-1, TTK-2

HUTOI'O

32

4.2 IlpakTHYeCKHE3aAHATHSA

Paznenaucuumniannbl (MOAYIIs), TEMbI3aHATUI
UUXCOJEpKAHUE

O0BeMBak.gacax

OYHas

dopma
o0OyueHus

3a04YHas1

dopma
o0yJeHus

®opMupyemsie
KOMITETCHIINHT

MeTtopipaboTeicTabHIIa-
MuBPython. ArperanusuBusyanuzanus JaH-

12

2

VK-1, TIK-2




HI)IX.HpOBeZ[eHI/IeHepBI/I‘-IHOI‘OaHaHI/I3a,IIaHHI>IX.

Hcnonb3oBanuencpaBHeHHEANTOpUTMOBKIaccupuranun: kNN,
2. pelarIne1epeBbeINMXaHCaMOIIH, 0T UCTHYECKASIPETPECCHSL.

12 2

VYK-1, IIK-2

Hcnonp3oBaHuenoeHKaaIropuTMOBpeErpec-
cun.lTogboponTUMaTBHBIX TAPAMETPOBPETPECCUU.

12 2

VYK-1, IIK-2

BOIITUMH3AIINH.

OnTuMHU3aMOHHBIE3aJaYNH X PETIIe-
4. | aus.llogbopruneprnapaMeTpoB alrOPUTMACITIOMOIIBIOMETO/IO0-

12 2

VK-1, [IK-2

UTOI'O

48 8

4.4 JIabopaTopHbIe padOThIHE [PEIyCMOTPEHBL.

4.5 CamocTosiTesibHasi padoTa 00y4aromuxcs

O0BeM ak. 4yacoB

Paznen nucuurmimHbl . ouyHas | 3ao4uHas
Bun camocrosiTensHON paboThl
(Momyns) ¢dopma hopma
o0OyueHus | 00ydeHus

[IpopaboTka yuyeOHOTO Marepuaia Mo JUCIHILTHHE (KOHCIEK-

1. BBenenue B uc- Pop ey P ( 8 12

. TOB JICKIIUH, YY€OHUKOB, MATEPUAJIOB CETEBBIX PECYPCOB)

KYCCTBEHHBIN WH- =

TeIULeKT BrinosiHeHHE WHAMBUITYJIBHBIX 3aIaHUH 8 20
[ToaroToBka K TECTHPOBAHHIO 5 20
[IpopaboTka yueOHOTO Marepuaia Mo JUCIHILTHHE (KOHCIEK-

2. DKCHepTHbIE CH- pop @y P ( 8 12
TOB JICKIIMH, YICOHUKOB, MATEPHAJTIOB CETEBBIX PECYPCOB)

CTEeMbl M TIPEACTaB- —

9 BrinosiHeHre WHAMBUITYJIbHBIX 3a1aHUH 8 20

JICHUE 3HAHUH
[loaroToBka K TECTHPOBAHHIO 5 20
[IpopabGoTka yuyeOHOro Marepuaia Mo JUCHMILIUHE (KOHCIICK- 8 12

3. ANroputMmbl T0- | TOB JEKLUH, y4eOHUKOB, MaTEPHAJIOB CETEBBIX PECYPCOB)

WCKa peIIeHUH BeInonHeHe WHIMBUTYATbHBIX 3a1aHUM 8 20
[loaroToBKa K TECTHPOBAHHIO 6 19

NTOIO: 64 155

1. Kapreunna H.B., ITuenunuesa H.B.Meronuueckue yka3aHus 1 IIPOBEJCHHS PAK-
TUYECKUX 3aHATHHN no auciuminHe «OCHOBbI MCKYCCTBEHHOI'O MHTEJIJIEKTa» JUIsl HalpaBiIeHUS
noarotoBku 19.03.04 — TexHonorus OpoAYKIMM W OpraHu3alnys OOIIECTBEHHOTO NMUTaHMS—

Muuypunck, 2025.

4.6 BoinoJiHeHHEe KOHTPOJBbHOM padoThI 00y4aOIIMMUCH 32049HOM (popMBI
[Tpuctynath K BBINOJHEHUIO KOHTPOJIBHONW pabOThI HEOOXOJMMO IMOCIIE U3Y4YEeHHUs MaTe-
puana 1o JIUTepaTypHBIM UCTOYHUKAM, yOSIMBIINCH yTEM OTBETOB Ha BOIPOCHI IS CAMOIIPO-
BEPKU, YTO MaTepHal TEMbI YCBOCH.
L1enbr0KOHTPOILHOMPAOOTHITO IUCHUILTHHESBIIETCSIPACCMOTPEHHETEOPETH-
YECKUXACIIEKTOBUIIPUMEHEHUEOCHOBHOIOMHCTPYMEHTAPUAYIIPABIICHUAHAY Y-
HBIMHCCIIEZIOBAaHUEM.
TpeboBanusIKOHOPMIICHHIO.
KonTponbHast pabota MOKeT ObITh BHIIIOJTHEHA BYyYCHHYECKOH (IIKOIBHOI) TeTpa -
a1 Ha Juctax (opmara A4 meyaTHBIM WM PYKONHMCHBIM (YETKUM, YHUTAEMbIM) CIOCO-
OoM.BeInoHEHHBIE 3a/1aHUs PACIIOIATAIOTCS [0 MPEACTaBICHHOMY MopsiaKy. CIIUCOK UCTIONb-
3yeMOMIUTEPATypbl IPUBOAUTCS BKOHIIEPAOOTHI.
Ha tutynsHOM nmcTe pacnonaraercs clieayromas nHGOpMaIys: Ha3BaHUE TUCIUIIIN-
Hbl, ©.1.0. obyuatomuiics, Kypc, rpyImmna, HOMep 3a4eTHOW KHUXKKU, HOMEP BbIOpaHHOIO Ba-
pHAHTal HOMEPABBIIOTHEHHBIX3aJaHIUIHTIO TOPSIIKYBCIIEIYIOIIEMBH/IE:
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Cpoku BBITIOSTHEHUS. BBINOMHEHHAss KOHTpoJibHAs padoTa MOANKCHIBAETCS 00ydaro-
IIMMCSI U CIaeTCsl Ha MPOBEPKY IpernojaBaTeniio Ha Kadeapy B YCTaHOBJIEHHBIE CPOKH, Kak
npaBwio, 3a 10 mHelt mo Hawanma ceccuu. [IpoBepka KOHTPOIBHON pabOTHI MpEIoaaBaTeIeM
OCYILIECTBIISIETCS B TE€YCHHE HeJlenuInocieeeca-
yn. KoHTponbpHasspaboTa10KHAOBI Th3auTeHAKHAY ATy K3aMEHAITMOHHOMCECCHH.

4.7 Coaep:xaHue pa3aejaoB JUCHUILIAHBI (MOILYJIs1)

1. BBeneHue B MCKYCCTBEHHbI HHTEJJIEKT.

OcHoBHbIE 3a/1a4ll CUCTEM HCKYCCTBEHHOro MHTesuiekta. Kimaccuduxanus, kimacrepusa-
1y, perpeccusi. TUIBI MAIIMHHOTO OOYYEHUS: C YUUTEIEeM, 0€3 YUUTEIsl, C YAaCTUUYHBIM IPUBJIE-
YEHHEM Y4UTeNsl, 00ydeHHE C TOIKPEIICHUEM.

2. JKcnepTHBIE CHCTEMbI M MIPEACTABIEHHE 3HAHUIA.

Knaccudukanms Ha nmpumepe anroputma k-Ommkaiimux coceneid (KNN) OnmmoHaabHO:
BricTphIil mouck Ommkaimmx coceneil. MeTpUKHM OICHKH KiIacCU(DUKAIMH: TTOJIHOTA, TOYHOCTb,
F1, ROC, AUC. Banmunannonnas u TectoBasi Beioopka. Kpocc-Banuaarus. Pabora ¢ kareropu-
aJIbHBIMU IPU3HAKAMH.

Perpeccusi. Metpuku onenku perpeccun: MSE, MAE, R2 — koaddunuent nerepmuna-
uuu. JlunelHas perpeccusi, mojauHOMHallbHasi perpeccusi. [lepeoOyueHue u perynspusanus,
rpebneBas perpeccus, LASSO, ElasticNet.

Jluneitnpie Mogenu Ans kinaccudukanuu. [lepuentpoH, TorucTudeckasl perpeccus, moi-
HOCBSI3HBIC HEUPOHHBIE CETH, CTOXACTUYECKUN TPATUEHTHBIN CITYCK U 00paTHOE pacrpocTpaHe-
HUE TpajueHTa. Perynspusamnus TMHEHHBIX MOJIenel KiiacCupUKalUnU.

Knacrepuzanus. k-means, k-means++, DBSCAN, arjomepartuBHas KiacTepu3allus.
MeTpuku OLEHKH KJ1acTepu3aluu

3. AIropuTMBI MOMCKA pelleHHid.

ANTrOpuUTMBI, OCHOBAHHBIE HA IPUMEHEHUH PEIIAOIINX iepeBbeB. Kputepuu pazaenenus
y351a: “HOPMAIIMOHHBIN BBIUTPHIII, KpUTepuii [kuanu. AHCaMOMU peraonmx IepeBbeB: CIy-
YaifHbIH Jiec, TpaIneHTHBIA OYCTHHT.

Merona onopHbix BekTOpoB. [Ipsimast u oOpatHas 3amaya. OnpeereHue OnopHbIX BEKTO-
POB. SInepHBbIN TPIOK.

Hausneiit OaiiecoBckuii kiaccudukarop. MeToasl OIEHKH pachpeeieHus] MPU3HAKOB.
EM-anroputm Ha npuMepe cCMecu rayCCHUaH.

Meroapl 6e3rpaIueHTHON ONMTUMU3AIMH: CIIY9alHbIA 1mouck, hillclimb, or-xur, reneru-
YECKUHU aJTOPUTM.

5. O6pa3oBaresibHbIE TEXHOJIOTUU
HpI/I HU3YUCHUN OUCHHUIIINHBL (MO,[[yJIH) HCIOJIB3YIOTCI HWHHOBAIIMOHHLIC O6pa3OBaTCJ'IL-
HBIC TCXHOJIOTMHW Ha OCHOBC MHTCIrpalilii KOMIICTCHTHOCTHOI'O U JIMYHOCTHO-OPUCHTUPOBAHHOI'O
noaXxoa0B € 3JIEMCHTAMH TPaAUIHUOHHOI'O JICKIMOHHO-CEMHUHAPCKOTO U KBaBI/IHpO(peCCI/IOHaJ'IB-
HOro OOy4yeHHusl C HCIOJIb30BAHMEM HMHTEPAKTHUBHBIX (DOpPM NPOBEACHHUS 3aHATHM, HccienoBa-
TeJILCKOU HpOeKTHOﬁ ACATCIIBHOCTHU U MYHBTHMCHHﬁHBIX y‘Ie6HLIX MaTcpHuaJioB

Buj yuebHoi paboTh O06pa3oBaTellbHbIE TEXHOJIOTHH
e OJeKTpoHHbIE Marepuanbl (B T.4. CETEBbIE HMCTOYHMKH), HCIOJIb30BaHUE
B MYJIbTUMEIUUHBIX CPEACTB, pa3laTO4YHbIA MaTEpHaIl.
TectupoBaHue, BBITOTHEHUE TPYIIOBBIX ayIUTOPHBIX 33J]aHUN, HHAWBUIY-
IIpakTyeckne3anaTus P ’ py YAHTOP A » MHANBHIY

aJIbHBIC JOKJIaJbI.

Brimonnenne pedepatuBHON paOOTHI; TOATOTOBKA M 3alUTa COOOLICHUS C

CamocTosTenpHbIe PabOTHI . 5
MCIOJIb30BAaHMEM CJIAlIOBBIX ITPE3CHTALINM.

6. OneHo4YHbIE CpeCTBA JUCHMILIUHBI (MOYJIs)
OCHOBHBIMU BUJAMH JTUCHUIUIMHAPHBIX OLIEHOYHBIX CPEJICTB NpHU (PYHKIHOHHUPOBAHUU
MOJyJIbHO-PEHTHUHIOBOI CUCTEMbI 00YyUEHUs SBIISIOTCS: HAa CTalUU pyOeKHOro perTuHra, Gop-




MHPYEMOTO 0 PE3yJIbTaTaM MOJYJIBHOTO KOMIBIOTEPHOTO TECTUPOBAHUS — TECTOBBIE 3aaHUS;
Ha CTaJuU MOOIIPUTEIILHOTO pedTHHTa, (POPMUPYEMOTO MO pe3yabTaTaM HAMKUCAHUS U 3aIIUThI
pedeparoB 1Mo akTyaJlbHOH MpodiemMaTtuke — pedepaTsl; Ha CTAAUNA MPOMEKYTOUYHOTO PEUTHHTA,
OTIPEIeIIIEMOr0 10 pe3yJibTaTaM Cllayl dK3aMeHa — TEOPETUYECKUE BOMPOCHI, KOHTPOIUPYIOLIUE
TEOPETUIECKOEe COJepKaHne y4eOHOTO MaTepHualia, i MPaKTUIECKUE HABBIKU U3 PA3JIMIHBIX BH-
JOB TIpodeccuoHaIbHONIEATeTbHOCTH oOy4daromierocs mo OITOIl manHoro HampasieHus, ¢op-
MHUpPYEMBbI€ MTPU U3YUCHUHU AUCIUIUTMHBI (MOaYIs) «OCHOBBI UCKYCCTBEHHOT'O MHTEIIJICKTA)

6.1 HacnopT (l)OH)Ia OLHCHOYHbBIX CPEACTB M0 TUCHUIIJINHE

No KonTponupyemsiepaszze- Koaxontponupyemoit O1neHO0YHOECPENCTBO
/1| JBI(TEeMBI)AUCUUIIIMHEI (MOIYJIIsS) KOMIIETCHIINU HanmenoBanue Kosnuectso
B . TecToBBIe3amaHus 20
BEJICHUE B NCKYCCTBEHHBIN HH-
1. A Y YK-1, TIK-2 Temsbipedeparon 5
TEJJIEKT 8
Bonpock! 151 3x3ameHa
5 TecroBble3aaHus 20
KCIICPTHBIC CUCTEMBI U IIPEACTaB-
2. PTHbIC el VK-1, TIK-2 Tembipedepaton 5
JIeHWE 3HAHUH 10
Bonpocs! a4 sx3ameHa
TecToBbie3ananus 20
3. |ANropuUTMBI IOMCKA PEIICHUIA YK-1, [1K-2 TembipedepaTon 5
Bompocs! ajis1 sx3ameHa 8

6.2 IlepeueHb BONPOCOB AJisi IK3aMeHa(YK-1, T1K-2)

. OcHOBHBIE 33J]a4ul CUCTEM UCKYCCTBEHHOr0 UHTeIeKkTa. Knaccudukanus.
. OCHOBHBIE 33/1a4M CUCTEM UCKYCCTBEHHOI0 MHTEIeKTa. Kinacrepuszanus.
. OcHOBHBIE 3aJ]aul CUCTEM UCKYCCTBEHHOTO UHTEIIEKTa. Perpeccus.
. Tunpl MalmMHHOTO O0YUYEHUS: C YUUTEIIEM.
. Turbl MammmHHOTO O0YUYeHHS: O3 YUUTEIIS.
. Tunpl MamMHHOrO O0YyUYEHMSI: C YACTUYHBIM IPUBJICUYCHUEM YUUTEI.
. Tunsl MalMHHOTO 00yUYeHUs: 00yueHHUe C MOAKPETIIEHUEM.
. Knaccugukanus Ha npumepe anroputma k-Omkaiimux coceneit (kNN)
. BeICTpBIi oNCK Omxalnx cocenen.

10. MeTtpuku OLleHKH KJ1accu(UKalUuU: MOIHOTa, TouHOCTh, F1, ROC, AUC.

11. BanupanuonHas u TectoBas BelOopka. Kpocc-panuaanmsi.

12. PaboTa ¢ KaTeropuajJbHbIMU PU3HAKAMHU.

13. Metpuxu onerku perpeccun: MSE, MAE, R2 — xoaduninent nerepmunariym.

14. JIuneitHast perpeccusi, IOJMHOMHUAJIbHAS Perpeccusl.

15. [lepeoGyuenue u perynspusanus, rpedHenas perpeccusi, LASSO, ElasticNet.

16. [lepuenTpoH, JOrMCTUYECKAsk PErPeccusi, MOJIHOCBI3HbIE HEMPOHHBIE CETH, CTOXACTH-
YECKUM TpaJIMCHTHBIN CITYyCK U 00paTHOE paclpOCTpaHEHHUE TPaUCHTA.

17. Perynspu3zanus JMHEHHBIX MOJIeNeN KIacCu(pUKALIUUH.

18. Knacrepuszanus. k-means, k-means++, DBSCAN, arnomepaTuBHas KiacTepH3aiusi.
MeTpuKu OLEHKH KJIaCTepU3aIIH.

19. AnropuT™MBI, OCHOBaHHBIE HA IIPUMEHEHUH PEIIAIOIINX JIEPEBHEB.

20. Kputepuu pazaeneHus y3ia: HHQOPMALMOHHBIA BBIMTPHILI, KpuTepuil [pxunu.

21. AncamOnH pemaroIunX JepeBbeB: CIyJaiHbIH JieC, TpaJIneHTHBIN OyCTHHT.

22. Metoa onopHbIX BeKkTopoB. [IpsimMas u oOpartHas 3a1aya.

23. OmnpeseneHue OMOPHBIX BEKTOPOB. SIIEpHBIN TPIOK.

24. HauBHbli OaiiecOBCKUHN KIacCUPUKATODP.

25. MeToapl OICHKH paclpe/ieieHus Mpu3HakoB. EM-anroputM Ha mpuMepe cMecH
rayccHaH.
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26. MeTopr 6€3rpaIMeHTHON ONMTUMU3AINHK: CIIydaiHbIi TTouck, hillclimb, oTxur, rene-
THUYECKUI aJITOPUTM



6.3 IlIkaJia OEHOYHBIX CPEACTB

YpoBHH OCBOECHUS
KOMIETEHIIUI

Kputepuu onenuBanus

OneHouHbIE CpEeICTBa
(kK011-BO OAIITTIOR)

IIponBuHYTHII
(75-100 GannoB)
«OTIUYHO

OTnUYHO 3HAET TEOPEeTHIECKHE OCHOBBI OOy4YEeHHs aHa-
JU3a JAaHHBIX M MAalIMHHOTO OOYYCHUsS; CHEIH(UKY
BHEJPEHHUS CHCTEM MAIIIMHHOTO OOYYEHHUSA B «OTPACIIHY,
OTJIMYHO aHAIU3UPYET 3adady, BBIACIAL e¢ 0Oa30BbIC
COCTaBJISIIONINE, OTJIUYHO OCYIIECTBISICT 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 3PCHUS NMPUMEHEHHUSA B CBOCH JIEATENIb-
HOCTH; OBICTPO W BEPHO OIICHUBACT CIIOKHYIO CHTYya-
U0, OLICHUBACT PUCKH U MOCIICJCTBHS CBOUX JCHCTBUM,
HAXOJWT ONTUMAJIBHBIC PEIICHUS I pa00YMX 3a1a4.

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 TEOPETHYECKHE OCHOBHI OOYYECHHS aHa-
W33 MaHHBIX W MAIIMHHOTO OOYYeHHUS; CHEelH(UKY
BHE/IPCHHUSI CUCTEM MAIIMHHOTO OOYyUEHHS 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 MpoecCHOHANIBHOM 0Tpaciy; BEPHO Olle-
HUBAET CIOXXHYIO CHTYallll0, OLIEHUBAeT PUCKU U IIO-
CIEJICTBUSl CBOWMX JEUCTBUH, HaXOMUT ONTHMAalbHBIC
penieHus s pabovnx 3aaad.

TECTOBBIC 3aIaHUS
(20-30 GamnoB)
WHOWBUAYAJIBHOC 3a1a-
Hue(5-7 6amios);
BOITPOCHI IS 9K3aMeHa
(25-37 6amnoB)

IToporossbiii
(35-49 6amnos)
«yIOBIETBOPH-

TEIBHOY

Cnabo 3HaeT TeopeTHUECKHEe OCHOBBI OOyUCHHS aHAIIN3a
JAHHBIX M MAlIMHHOTO OOY4YeHHs; CHeUU(UKY BHEIpe-
HHS CHCTEM MAIlIMHHOTO OOYYeHHMS B «OTpacimy», ciabo
aHaM3UpyeT 3ajiauy, BB ee 0a30Bble COCTAaBIISIO-
mme, c€1ab0 OCYHIECTBISET JEKOMIIO3HIUIO 3aJlayu;
yMeeT MPHUMEHSATh JOCTATOYHOE KOJIWYECTBO IBPHCTUHK,
c(OPMHUPOBAHHBIX Ha OCHOBE KOMMEPUECKOTO M aKajie-
MHUYECKOTO OTbITa; cIabo MHTepecyeTcss HOBBIMH TPEH-
JlaMHU B CBOEH NMPOQecCHOHATBHON OTpaciy; cinado orle-
HHMBACT CJIOXKHYIO CUTYalHIo, c1a00 OIIEHUBACT 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
(momoporoBbIit)
(KOMITeTEHITHS
He c(hopMHUpOBaHa)
(menee 35 6amioB)
«HEYJIOBJIETBOPH-
TEIBHO»

He 3Haer Teopernyeckne OCHOBBI OOy4YEeHHs aHAIU3a
JaHHBIX M MAIIMHHOTO OOYydYeHus; creluduKy BHeApe-
HUS CHCTEM MAIIMHHOTO OOYYEHHUS B «OTpacimy», He
yMEET aHAIM3UPOBATh 33]1a4y, HE OCYIIECTBIISET IEKOM-
MO3UIMIO 337]a4l; 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.

TECTOBBIE 3aJIAHMUS
(0-13 6amnoB);
WHIUBHIyaIbHOE 3a/1a-
Hue(0-3 Oamna);
BOITPOCHI ISl 9K3aMeHa
(0-18 6ammoB)

Bce KOMIIIEKTHI OLIEHOYHBIX CPEACTB (KOHTPOJIBbHO-U3MEPUTEIbHBIX MaTepUaloB), HEOO-
XOJJMMBIX Ul OLIEHKU 3HAHWM, YMEHUI, HaBBIKOB U (MJIM) OMbITA JEATENHOCTH, XapaKTepu3y-
IolUe ATanbl (HOPMHUPOBAHUS KOMIETEHIIMH B MPOLECCE OCBOEHUS NUCUUIUIMHBI (MOIYJs) MO-
JIpoOHO MpeCTaBIeHbI B TOKyMeHTe «DOH]T OLIEHOYHBIX CPEJCTB TUCIMUIUIMHBI (MOIYJIS)».
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7. YueOHO-MeTOAMYECKOEe U MH(OPMAIIMOHHOE 00ecnieyeHre JUCIUILTHHbI

(MoayJin)
7.1 YueOHasi inTeparypa:

1. OcHOBBI HCKYCCTBEHHOTO MHTEIUIEKTa: yuel. mocodue misa By3oB/Cupopkuna U.I'. —
M.: Kuopyc, 2014. — 245 c.: un. - bubmumorp.: c. 244-245. - ISBN 978-5-406-03503-0

2. Tonmaués, C.I'. OCHOBBI HCKYCCTBEHHOTO MHTEIUIEKTa: yaeOHoe mocooue / C.I'. To-
MauéB. — Cankrt-IletepOypr: BI'TY "Boenmex" um. JI.®D. Ycrunona, 2017. — 132 ¢. — ISBN
978-5-906920-53-9.— TekcT: amekTpoHHbI// JIaHb : 2JEKTPOHHO-OMONMMOTEYHAsT CUCTEMA. —
URL: https://e.lanbook.com/book/121872

3. boposckas, E.B. OCHOBBI HCKYCCTBEHHOT'O MHTEJUIEKTa: yueOHoe mocodue / E. B. bo-
poBckas, H.A. JlaBeioBa. — 4-e u3a. — Mocksa: Jlaboparopus 3uanmii, 2020. — 130 ¢. —
ISBN 978-5-00101-908-4. — Texkct: snekTpoHHbIN// JlaHb: 37E€KTPOHHO-OMOIMOTEYHAsT CUCTE-
ma. — URL: https://e.lanbook.com/book/151502

4. HoBukoB, ®.A. CUMBOINYECKUI UCKYCCTBEHHBIM MHTEIJICKT: MAaTEeMaTUYECKHE OCHO-
BBI MPE/ICTaBICHUS 3HaHUI: yueOHoe mocooue s By30B/ @.A.HoBukoB.— MockBa: M3narens-
ctBo FOpaiit, 2023.— 278c.— (Bricmiee oopazoBanue).— ISBN978-5-534-00734-3. — Tekcr:
ulekTpoHHBIH  //  OOpaszoBarenbHass  miatdopma  FOpaiit  [caéit] —  URL:
https://urait.ru/bcode/512382

5. Peibuna, I'.B. OcHOBBI MOCTPOCHUSI MHTEJUICKTYAJIbHBIX CUCTEM: yuel. rmocobue ajis
By30B/Ppibuna I'.B. — M.: ®unance! u cratuctuka: Uadpa-M, 2010. — 430 c.

6. Brrorua BB. DiieMeHTBI MaTeMaTH4YeCKOW TEOPUN MAITMHHOTO O0YYeHHS: y4eO. moco-
6ue ans By30B Bororun B.B.; Mock. ¢usuko-texH. uH-T (roc. yH-T), PAH, UH-T npobnem nepe-
naun uHpopmanmu uM. A.A. Xapkepuua. — M.: MOI'U - UIITIIA PAH, 2010. - 231 c. OcHOBBI
UCKYCTBEHHOro MHTeluiekTa. [IpakTudeckuii kype: y4ed. mocobue s By3oB / Uymokos BJL,
AcrtaxoBa N.®., [ToranoB AC. [u np.]. - M. BUHOM. Jlabopatopus 3uanuii: @uzmaraut, 2008.
-292 c.

7. Slcauukmii JI.H. BBeneHue B MCKYCCTBCHHBIM WHTEIUICKT: y4eO. mocoOue s BY-
30B/Scaunkuit JI.H. - 2-e uza., ucnp. - M.: Akanemus, 2008. - 174 ¢,

8. Ocunos I'.C. MeToapl HCKYCCTBEHHOTO MHTEJIEKTA! Mororpadus |/OCuioBr C, - M.
®usmataur, 2011. - 295 ¢. .

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

10. Pyukun B.H., ®ynun B.A. YHuBepcaiabHbIil HCKYCCTBEHHBIH MHTEIIEKT U HKCIEPT-
Heie cuctemsl / Pyakun B.H., ®ymun B.A. — CI16.: BXB-Iletepoypr, 2009. — 238 c.

11. Kypeituuk B.B., Kypeitunk B.M., Pogzun C.M. Teopust 3BOJIOLUOHHBIX BbIUUCIIE-
Huit: [MoHorpadus] / Kypeituuk B.B., Kypeituuk B.M., Pogzun C.11. — M.: ®uzmarnur, 2012.
— 260 c,

7.2 MeToauyecKue YKa3aHusl 10 OCBOEHUIO TUCHMILIHHBI (MOTYJIA)
1. Kapreunna H.B., [Tuenunuesa H.B.Meronnueckne ykazaHus s IPOBEACHMS MPaK-
THYECKHUX 3aHATUN MO JUCHUIIMHE «OCHOBBI MCKYCCTBEHHOTO MHTEJUIEKTa» ISl HAIPaBIICHUS

noarotoBku 19.03.04. — TexHonorus NpoAyKIMM W OpraHU3anys OOIIECTBEHHOTO MUTaHMS,
2025.

7.3 UndopmanmonHbie M HU(PPOBbIE TEXHOJIOTHH
(mporpamMmmHoe o0ecrieueHue, COBpeMeHHbIe NpodeccuoHAIbHBbIE 0a3bl

AAHHBIX U UH(OPMALMOHHBbIE CIIPABOYHbIE CUCTEMBbI)
VYuebHas aucuumiMHa (MOAYJb) MPeyCMaTpUBAET OCBOCHHE MH(DOPMAITMOHHBIX U LU-
POBBIX TEXHOJIOTHN. Peanuzanus nuppoBbIX TEXHOJIOTUI B 00pa30BaTeIbHOM MPOCTPAHCTBE SB-
JsieTcs OJHOM M3 BaXXHEUIIMX Lieield o0pa3oBaHMs, JAOLIel BO3MOXHOCTh Pa3BUBATh KOHKY-
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https://e.lanbook.com/book/151502

PEHTOCTIOCOOHBIE KayecTBa 00YJaIOIMXCsl KaK OyIyIiuX BICOKOKBAIU(HUIIMPOBAHHBIX CIEIHA-
JMCTOB.

[{udpoBbie TEXHOIOTUH MPEAYCMATPUBAIOT PA3BUTHE HABBHIKOB 3()(PEKTUBHOTO pelIeHus
3a1a4 Ipo(eCCHOHATBHOTO, COLUAIBLHOT0, JINYHOCTHOTO XapaKTepa ¢ UCIOJIB30BaHUEM Pa3IHy-
HBIX BHJIOB KOMMYHUKAIIMOHHBIX TEXHOJIOTHMH. OcBoeHHE HHU(POBBIX TEXHOJIOTHH B paMKax
JAHHOW JMCIMIUIMHBI (MOIYJIsI) OPUEHTHPOBAHO HA CIIOCOOHOCTH O€30MacHO M HaUICKAIIUM
00pa3oM moy4arhb JIOCTYII, YIPABISATh, HHTETPUPOBATh, OOMEHHUBATHCS, OLIEHUBATh U CO3aBaTh
UH()OPMAIIHIO ¢ TOMOIIBIO NHU(POBBIX YCTPOMCTB U CETEBBIX TexHonmoruid. @opmupoBanue nud-
pPOBOIl KOMIIETEHTHOCTH MpeAronaraeT padoTy C JaHHBIMHU, BIAJICHHE 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 03.04.2024
No 6/1 (CeteBas saekTpoHHass OMOINOTEKA)

2. baza gaHHBIX 3JeKTpOHHBIX MHPopMannoHHbIX pecypcoB ®I'BHY IHHCXB (morosop
o 00eCleYeHHIo I0CTyIa K AMeKTpoHHBIM HHpopMarmonHbM pecypcam GI'BHY ITHCXb ue-
pe3 tepmunan ynanennoro nocryna (TY L ®T'BHY LTHCXB) ot 09.04.2024 Ne 04-YT/2024)

3.OnexTponHas 6ubnmmoreynas cuctema «HanmonanbsubIil mHdpoBoit pecypc «PyKkoHT»:
Kosekinu «bazosbiii Mmaccu» u «Konoc-c. Cenbckoe xo3siictBoy (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIIYT 0 MPEOCTaBICHHIO JoCcTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «AnextponHoe M3naTenbcTo FOPAUTY (https://urait.ru/) (10roBop Ha oka3anue
YCIIYT 10 TIPE0CTABICHUIO JOCTYyIa K oOpa3oBarenbHoi miatdhopme OO0 «DIEKTPOHHOE U3/1a-
tenbctBo FOPAWTY ot 07.05.2024 Ne 6555)

5. DnekTpoHHO-0MOaHOTeUHast cuctemMa «Bepuazackuity (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3HOE HCITOIb30BaHuE ITpou3BeneHuid oT 26.03.2020 Ne 14/20/25)

6. baza ngannbix HOB «HanumonanbHas snektpoHHas OuOimoreka» (https://rusneb.ru/)
(moroBop o moakmroueHnn k HOb u npenocrasnenun nocrymna k oobexktam HOb ot 02.02.2024
Ne 101/HDb/4712-m)

7. CornaiieHue 0 COTPYIHUYECTBE IO OKa3aHUIO OMOIMOTEUHO-MH(POPMAIIMOHHBIX U CO-
[IUOKYJIBTYPHBIX YCIYT MOJIb30BATESIM YHHUBEPCUTETA U3 YHCIIa MHBAIUIOB 110 3pEHUI0, C1abo-
BUJSIIIINX, WHBAUAOB APYTUX KATETOPUN C OTPaHUUYEHHBIM JOCTYNOM K HH(OpPMAIMH, JIHIL,
UMEIOUINX TPYAHOCTU ¢ uTeHueM IuiockonedatHoro tekcta TOI'BYK «TamOoBckas obmacTHast
yHUBepcalbHasg Hay4Has oubimmoreka uM. A.C. ITymkuna» (https://www.tambovlib.ru) (corna-
nieHue o corpyanuuectse ot 16.09.2021 Ne 6/n)

7.3.2 UudopManinoHHbIe CIPABOYHbIE CHCTEMBI
1. CnpaBounas npaBoBas cucrema Koncynbrantllntoc (1oroBop nocraBku, ajantaiuuu u
COIPOBOKEHUS K3eMIuIsIpoB cucteM Koncynprantllmtoc ot 28.02.2025 Ne 12413 /13900/3C).
2. DnexkTpoHHbIN nepuoandeckuii cnpaBounuk «Cucrema TAPAHT» (moroBop Ha yciy-

' TI0 COnpoBOXKAeHNUIO OT 28.02.2025 Ne 194-01/2025).

7.3.3 CoBpemeHHbIe NIPodeccHOHATbHBbIE 0a3bI JAHHBIX

1. ba3za 1aHHBIX HOPMATHBHO-TIPABOBBIX aKTOB MH(OPMAIIMOHHO-00pa30BaTeIbHOM Mpo-
rpammbl «Pocmeron» (morosop ot 05.09.2024 Ne 512/2024)

2. ba3za nannbix Hayunoii snextponnoit 6ubimorekn eLIBRARY.RU — poccuiickuii un-
(dbopMalMOHHO-aHAIMTUYECKHUH MOpTaj B 00JIaCTH HAYKH, TEXHOJIOIMH, MEAUIIMHBI U 00pa3oBa-
uus - https://elibrary.ru/

3. TTopTan oTKpeITEIX HaHHBIX Poccuiickoit ®eneparnuu - https://data.gov.ru/

4. OrtkpoiTele JaHHble DenepanbHOW CaykKObl TOCYAAPCTBEHHOM CTAaTHUCTUKU -
https://rosstat.gov.ru/opendata

5. IIpodeccnonanshas 6a3a ganubix. Karanor 'OCTos http://gostbase.ru/.
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6. IIpodeccuonanbuas 0aza nanubix. ®I'BY DenepanbHbIl UHCTUTYT HMPOMBIIIIICHHOM
cobcreenHoctu http://wwwl.fips.ru/wps/portal/IPS_Ru.

7. Ilpodeccronanphas 6a3za JaHHBIX. DJIEKTPOHHBIH (DOHI MPaBOBON M HOPMATHBHO-
TEXHUYECKO# mokymeHTanuu http://docs.cntd.ru/

7.3.4 JIulieH3MOHHOE ¥ CBOOOHO PACIIPOCTPaHsieMoe MPOrpaMMHOe
obecreyeHne, B TOM YHCJIe 0TE4eCTBEHHOT0 MMPOU3BOACTBA

Ne HaunmenoBanue Pazpabotunx HoctynHocTh Ccouika Ha Eqnaerit PexBU3UTHI 110I-
IO (mpaBooGia- | (JIMIEH3WOHHOE, | pEeecTp POCCHHCKUX TBEP>KAAOIIETO J10-
JTaTeIb) cBoOOIHO pac- | mporpamm s OBM | kymeHra (mipu Hamu-
npoctpansemoe) | u B/l (mpu Hammuum) YUH)
1 MicrosoftWindows, | MicrosoftCorpor | Jlunensnonnoe - JIuuensus
OfficeProfessional ation ot 04.06.2015 Ne
65291651 cpok neit-
CTBHS: GECCPOUHO
2 | AwnrtuBupycuoe npo- | AO «Jlaboparo- | Jlunensuonnoe | https://reestr.digital.g | CyGnuieHn3noHHbIH
rpammHoe obecriede- | pus Kacnepcko- ov.ru/reestr/366574/? norosop ¢ 000
HHE ro» sphrase_id=415165 «Codreke» ot
KasperskyEndpointSe (Poccus) 09.12.2024 Ne 6/H,
curity uis OusHeca CPOK JICUCTBHSI: C
09.12.2024 1o
09.12.2025
3 | MoitO¢pucCranmapr- | OOO «Hosbie Jluuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
HBIH - obJiauHbIe TeX- ov.ru/reestr/301631/? «PyOuKon»
OducHblil maker noJjorum» (Poc- sphrase_id=2698444 ot 24.04.2019 Ne
UL pabOTHI C TOKY- cus) 03641000008190000
MEHTaMH ¥ MOYTOH 12
(myoffice.ru) CpOK JelicTBus: Oec-
CPOYHO
4 OducHbIN makeT AO «P7» Junensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
«P7-Ocducy ov.ru/reestr/306668/? «Codrercy
(meckromHast Bepcusi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CPOK JeiicTBust: Gec-
CPOYHO
5 OrneparioHHast CH- 00O "basanst | Jlunensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
creMa «Anpt O6paso- | cBoGOAHOE MPO- ov.ru/reestr/303262/? «Codrekcy
BaHHE rpaMMHoOe obec- sphrase_id=4435015 or 24.10.2023 Ne
neyeHue" 03641000008230000
07
CPOK JeiicTBust: Gec-
CPOYHO
6 | Iporpammuas cucre- | AO «Antumna- | Jlunensuonnoe | https://reestr.digital.g | JluueH3uoHHBIH 10-
Ma Juist oOHapyxkenust | ruar» (Poccus) ov.ru/reestr/303350/? rosop ¢ AO «AH-
TEKCTOBBIX 3aMMCTBO- sphrase_id=2698186 TUIUIATHAT» OT
BaHUH B yUeOHBIX U 23.05.2024 Ne 8151,
HaYYHBIX paboTax CPOK JICHCTBHUSL: C
«Antumnaruat BY3» 23.05.2024 o
(https://docs.antiplagia 22.05.2025
us.ru)
7 AcrobatReader AdobeSystems | CpoboaHo pac- - -

13



http://www1.fips.ru/wps/portal/IPS_Ru
http://docs.cntd.ru/
https://ru.wikipedia.org/wiki/Adobe_Systems

- IPOCMOTP AOKYMEH-
toB PDF, DjVU

MpoCTpaHsIeMoe

8 FoxitReader
- IPOCMOTP JOKYMEH-
toB PDF, DjVU

FoxitCorporation | CsoGozHo pac-

HPOCTpaHsIeMOe

7.3.5 Pecypchbl HH(pOPMAIIMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH « UHTEepHET»
1. CDTOwiki: 6a3a 3nanuii o 1udposoi Tpancdopmaruu https://cdto.wiki/

2. OrtkpeiTas o6ubnuoreka

https://www.tensorflow.org/

IIporpamMmHas

IS

MAalIMHHOI'O

oOyueHus

3. @peliMBOpPK MAIIMHHOTO 00yueHHs A A3bIka Python ¢ OTKpBITBIM HCXOAHBIM KOJIOM

https://pytorch.org/
4. OtkpeiTas 6ubnuoteka https://keras.io/

5. Caiit ®enepanpHoii ci1yk0bI rocyaapcTBeHHOM ctaTucTUk (PoccTar). DinekTpoHHbIN

pecypc. Pexxum pocryma: http://www.gks.ru/

6. Caiit TeppuropuanbHoro oprana denepanbHoil C1y)Obl TOCYAapCTBEHHOM CTAaTHCTHU-

ku 1o TamboBckoit o6mactu (TamOoBcTar). DNEKTPOHHBIA pecypc.

http://tmb.gks.ru/

7. Pexxum noctyna: http://www.rbe.ru/ - PocbuznecKoncantuar
8. Pexxum mocryma: http://www.devbusiness.ru/development/staff.htm
9. Caiit BhICIICH aTTecTalMOHHON Komuccuu // http://vak.ed.gov.ru

Pexum nocryna:

7.3.6 HudgpoBbie HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeIbHOM Mpolecce

1. LMS-mnardopma Moodle

2. BuptyanbHas nocka Mupo: miro.com

3. Bupryansnas nocka SBoardhttps://sboard.online

4. O6maunsie cepuchl: Annekc.uck, O6mako Mail.ru
5. Cepsucsi onpocoB: Suaexc.@opmel, MyQuiz

6. Ceprucel Buaeocsszu: Suaekc.Tenemoct, Webinar.ru

7. CepBuc coBMecTHOM paOoThl Haja mpoekTamu A Hebonbmmx rpynn  Trello

http://www.trello.com

7.3.7 HudpoBble TEXHOJOTMH, IPUMEHsIEMble MPU U3YYEeHUH TUCITANIMHBI

No| TTuchposbie TexHONOM Buner yae6HOM paboTHI, BBITIOJHSACMbIE dopmupyembie WK
C IpUMEHEHHEM ITU(POBOM TEXHOJIOTHY | KOMIICTCHIIUU
1 | O6nayHbpIe TEXHOJIOTHH ek YK-1 VJR-1, NJIK-2
[IpakTiueckre 3aHATHSL I1K-2 WNAK-1, UJIK-2
2 | Bonbive gaHHbIe Tlexim YK-1 WAK-1, N]IK-2
[IpakTrueckre 3aHATHSL [1K-2 WIK-1, UJIK-2
3 TexHomoruu Jlexmmm YK-1 WAK-1, UJIK-2
OecrpoBOTHOM CBSI3U [IpakTHueckre 3aHATHS I1K-2 NAK-1, UJK-2
4 Hosele npoussojicTBeHHbIE | JIekyn YK-1 NAK-1, UIK-2
TEXHOJIOTHUU [IpakTuueckue 3aHATUSL IIK-2 NIK-1, UJIK-2

8. MaTepua/IbHO-TeXHHYECKOe o0ecnevyeHune TUCIUIINHBI (MOIYJIsl)

ClicouaJIbHBIX HOMeIJ.[eHI/Iﬁ

CaMOCTOSITETTHHON pabOTHI

HanmenoBanue

U IIOMEIIEHUHN IS

OCHa]J_[eHHOCTL Cri€nuaJIbHbIX HOM@H.IGHPIIZ nu HOMGH.IGHPIIZ
JJIs CaMOCTOSTEIILHOU pa6OTBI
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393760, Poccus,
TamboBcKkast 00J1aCTh,

r. MuuypHHCK,

yi. UnTepHamonanpHas,
;oM Ne 101, 2/32

VYuebHast ayAUTOPHs T POBEIACHUS YUCOHBIX 3aHATUH JICKIIHOHHOTO THTIA:
WNuTepaktruBHas mocka — 1 mt.; CucteMHbIil KOMITDIEKT — 1 mmT.; [IpoekTop
Viewsonic — 1 mt. Habopsl 1eMOHCTPAIIMOHHOTO 000PYI0BaHUS U yUeOHO-
HaTJBSITHBIX TOCOOHIA.

393760, Poccus,
TamOoBCcKast 0071aCTh,

r. MuuypHHCK,

yi. UHTepHaLMOHANIbHAS,
mom Ne 101, 1/114

YueOHast ayquTOpUs YT POBECHUS YISOHBIX 3aHATHI CEMUHAPCKOTO THIIA,
KYpPCOBOTO MPOEKTUPOBaHUs (BBIMOIHEHUS KYPCOBBIX Pa0OT), TPYIIIOBBIX U
WHIMBUTy AJIbHBIX KOHCYJIbTAIUH, TEKYIIEro KOHTPOJIS M MTPOMEKYTOUHOM
aTTecTanuu (KOMIBIOTEPHBIH Kiacc): Cuctemusiii komruiekT (IIpomeccop
IntelOriginal LGA 1155 Celeron) — 9 mir.; KabuneT ocHalieH MakeTaMHu,
HaTJISAHBIMU Y4€OHBIMU TTOCOOUSIMU, TPEHAKEPAMHU U IPYTUMH TEXHUICCKUMHU
cpenctBamu. KoMmbroTepHasi TeXHUKA MOJIKIIOUEHA K ceTH «HTepHe™ U
obecneuena gocrynom B OMOC yHuBepcuTera.

393760, Poccus,
Tambo0BCcKast 0071aCTh,

r. MuuypHHCK,

yi. UHTepHalIMOHANbHAS,
oM Ne 101, 1/210

[Tomemienue as1st caMoCTOsATEIbHON paboThl: mpuHTep — 3 WT., MDY Canoni-
SensysMF 4410, noyroyk HewlettPackardPavilion, kommsrorep — 3 mit, KoMm-
meroTep Celeron E 3300, kommerotep DualCore, kommprorep OLDI 310 KT,
KonupoBanbHbli annapar Kyocera. KoMnberoTepHas TEXHHKA NOIKIIFOUEHA K
cetn «MHTEpHET» U 0OECIeueH JOCTYI B JIEKTPOHHYIO HH(POPMALIMOHHO-
00pa3oBaTenbHYIO Cpey YHHBEPCUTETA.
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Pabouas nmporpamma aucuuruinHbl (Moayiisi) «OCHOBBI HCKYCCTBEHHOTO MHTEIICKTa» COCTABIIC-
Ha B COOTBETCTBHH C TPEOOBaHUAMU (PeepaibHOTO TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaH-
JapTa BBICIIET0 00pa3oBaHus - OakaiaBpuaTa 1o HampasieHHio moarotoBku 19.03.04 Texuomo-
TSl IPOJYKIMU M OpraHM3alusi OOIIECTBEHHOTO MUTAHHS, YTBEPKICHHOTO NMpHKazoM MUHH-
CTEepCTBAa HAyKW U BbIciiero ooOpaszoBanus Poccuiickoit @enepauuu ot 17 aBrycra 2020 r.
Nel1047

ABTOpBI:

3aBeyrONINK Kadeapoit MmareMaTuku, GU3UKU U nHQOpMaIMOHHBIX TexHoyorui Kapreunna H.B.
CTapmuii mpenojaBatesb kKadeapsl mMareMaTuku, QUMK U WHPOPMAIMOHHBIX TEXHOJIOTHN
[Tuennnnesa H.B.

Penensent:3aBenyromumii kadeapoil craHgapTU3alUU, METPOJIOTMM U TEXHUYECKOTO CEpBHUCA,
K.T.H., ToueHT XaTyHieB B.B.

[Tporpamma nepepaboTaHa U JOMOIHEHA B COOTBETCTBUU ¢ TpeboBanusimu GI'OC BO.
[TporpamMmma paccMoTpeHa Ha 3aceqaHUM Kadeapbl MaTeMaTHKH, PU3UKH U HHPOPMAITMOHHBIX
texHousoruil. [Iporokon Ne 8 ot «12» anpensa 2022 r.

[TporpamMmma paccMOTpeHa HA 3aceJaHUM Y4eOHO-METOJUYSCKOW KOMHUCCHUU HHXKEHEPHOTO HH-
ctutyra ®I'6OY BO Muuypunckuii 'AY, nporokon Ne 7 ot 14 anpens 2022 r.

[Tporpamma yTBepkacHa PemieHneM yd4eOHO-METOIAMYECKOTO COBETa YHUBEPCHTETA IMPOTOKOII
No8 ot 21 anpens 2022 roaa.

[Tporpamma nepepaboTaHa U JOMOIHEHA B COOTBETCTBUH ¢ TpeboBanusimu GI'OC BO.
[Iporpamma paccMoTpeHa Ha 3aceqaHud Kadeapsl MaTeMaTHKH, (GU3WKA ¥ WH(POPMAIMOHHBIX
texHosoruil. [Iporokon Ne 9 ot «01» utons 2023 r.

[IporpamMa paccMoTpeHa Ha 3aceJaHHH y4eOHO-METOAMYECKOW KOMUCCHH WH)KEHEPHOTO WH-
cturyra ®I'bOY BO Muuypunckuit 'AY, nporokos Ne 10 ot 19 nronst 2023 r.

[Iporpamma ytBepkaeHa PemieHneM yueOHO-METOAMYECKOTO COBETa YHUBEPCHUTETA MPOTOKOJI
Nel0 ot 22 urons 2023 ropa.

[Tporpamma nepepaboTaHa 1 10MOIHEHA B cooTBeTcTBUH ¢ TpeboBanusmu ®I'OC BO.
[Iporpamma paccmoTpeHa Ha 3aceqaHuu Kadeapbl MaTeMaTHuku, GU3UKU U WH()OPMAIMOHHBIX
TeXHOJ0rHi, mpoTokos Ne 06 ot 14 mas 2024 r

[IporpamMma paccMOTpeHa Ha 3aceJaHuU y4yeOHO-METOJUYECKOW KOMUCCHUU WHKEHEPHOTO WH-
ctutyra Muuypunckoro I'AY, npotokon Ne09 ot 20 mas 2024 r.

[Tporpamma ytBepxeHa Pemennem Y4eOHO-METOAMUECKOTO COBETa YHUBEPCUTETA, TPOTOKOJI
Ne 09 ot 23 mas 2024 r.

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBaHusMu OI'OC BO.
[Iporpamma paccMoTpeHa Ha 3aceqaHuu Kadeapbl MaTeMaTHKH, GU3UKH U WH()OPMAITMOHHBIX
TexHosorui, mpotokon Ne 8 ot 7anpens 2025 r

[IporpamMma paccMoTpeHa Ha 3aceaHuM y4eOHO-METOAMYECKON KOMHCCUMMHKEHEPHOTOMHCTH-
Tyra Muuypusckoro I'AY, nporokon Ne8 ot 14anpens 2025 r.

[Tporpamma ytBepxkaeHa Pemennem Y4eOHO-METOANUECKOTO COBETA YHUBEPCUTETA, TPOTOKOII
Ne 8 ot 23ampens 2025 r.

OpuruHan JOKyMEHTa XpaHUTCS Ha Kadeape MareMaTuku, PU3uKu U MHPOPMAITHOHHBIX TEXHO-
JIOTUH

16



		2025-08-18T10:00:22+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "МИЧУРИНСКИЙ ГОСУДАРСТВЕННЫЙ АГРАРНЫЙ УНИВЕРСИТЕТ"




