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Hampasnenue noarorosku 09.03.01 MudopmaTuka v BEIYUCIUTENIbHAS TEXHUKA
Harmpasnennocts (npoduinb) CucTeMbl aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS

KBanmudukamms 6akanaBp

Muuypunck — 2026



1. Iegun ocBoeHMsI AMCHUIIIMHBI (MOTYJIs1)

HCHHMI/I OCBOCHHUA AUCHUIIIINHBI (MOI[y.H}I) ABJIACTCA OBJaACHUC 06y‘-IaIOIJ_II/IMI/ICH
OCHOBHBIMH MCTOJaMH TCOPHUU HHTCIUICKTYAJIbHBIX CHCTEM, an/Io6peTeHHe HABBIKOB IIO
HCIOJIb30BAHHUIO HMHTCIJICKTYAJIbHBIX CUCTCM, H3YUCHUC OCHOBHBIX MCTOAOB MHPCACTABIICHUS
3HAHUM W MOJICIMPOBAHUS PACCYKICHUM.

2. Mecro aucuMmiIMHbl (MOAYJsl)) B CTPYKType 00pa3oBaTebHOM

NMPOrpaMmabl
Cormacno yueOHOMYy IIaHy mno HampasieHuto noarotoBku 20.03.01 Texnocdepnas

Oe3omacHOCTh aucnuIUIHa «OCHOBBI MCKYCCTBEHHOTO HHTEJUICKTa» OTHOCHUTCS K bioky 1.
Hucrummuast (Moaynu) (b1.B.JIB.01.03).

Jns  ocBoeHuss JOUCHMIUIMHBL  (MOayinisi) «OCHOBBI HCKYCCTBEHHOI'O  MHTEIJICKTa»
oOyyaromuecs: MCIOJIb3YIOT 3HAHUS, YMEHHS, HABBIKH, C(HOPMHUpPOBAHHBIE B XOJ€ H3YYEHUS
mucuumiue - «Mupopmaruka», «Beicmas wmartematruka», «HadepratenbHas reomeTpus.

NnxenepHas rpadukar.

Marepuan IUCUUIUIMHBI (MOJYJIs) TECHO B3aMMOCBSI3aH C TaKUMHU JAUCIUIUIMHAMH
(Mogynsimu), kKak «®Pusukay, «DJIEKTPOHUKA U DIEKTpoTexHHKay, «lIpousBoacTBeHHas
0e30MmacHOCThY 3HaHWs, YMEHUS W HaBBIKH, C(HOPMHpPOBAHHBIC B XOJC H3YUYCHHUS ITaHHOU
TUCHUIUTAHBL (MOAYJS)) HEOOXOMUMBI B JajbHEHIIEM [UIsi MPOXOXKIEHUS MPOU3BOJCTBEHHOU
MPEAAUILIIOMHOM MPAKTUKU U MOATOTOBKHU K C/laue TOCyAapCTBEHHOTO dK3aMeHa.

3. Ilnanupyemblie pe3yabTAThbl 00yYeHHs MO JUCHUILINHE, COOTHECEHHbIE

¢ IVIAHUPYEeMbIMH pe3yJibTaTAMU OCBOEHHUS 00pa30BaTeJIbHONH MPOrpaMMbl
OcBoeHne JUCLUUIUIMHBI (MOAYJIs) HampaBlIeHO Ha (OPMHUPOBAHUE  CJEIYHOIIUX

KOMITETECHIIMMN:

VYK-1 CnocobGeH ocCymecTBIsATh MOUCK, KPUTHUYECKHH aHanu3 W CHHTe3 HH(OpMaIuH,

MPUMEHSTh CUCTEMHBIH TTOIXO/1 ISl PEIICHHUS TIOCTABICHHBIX 33124

Kong n Koo u Kputepun olieHHBaHHUS PE3yIbTAaTOB O0YUCHHMS
HAaUMCHOBAHWE | HAaWMCHOBAHHE HU3KHAN
YHUBEpPCAbHOU HWHJHAKATOpa (IOTIOPOTOBBIH, MOPOTOBBII 0a30BBIH IIPOJBUHYTHII
KOMIIETCHIIHU JTIOCTHYKCHUS KOMIICTCHIIHS HE
YHHUBEPCAJIbHBIX chopMupoBaHa)
KOMITETEHITNI
Kareropus yHuBepcallbHEIX KOMIIETEHIIHH - CHCTEMHOE M KPUTHYECKOS MBIIILICHUE
Y K - 1| -1y k.| Hewmoxer Cnabo Xoporto OT1iM4HO
Criocoben AHanmzupyer aHATM3UPOBATh aHAIIN3HPYET aHAITM3UPYET aHAITU3UPYyET
OCYIIECTBIIAT | 3afady, BBIAEISIA | 3a4ady, BBIIENAA | 3afady, BBIOENSAS | 3a7ady, BBLACTAS | 3a/4ady, BBLACISSL
b IIOKCK, | ee 0a3oBbIe | ee 0a3oBbIE | ee 0a3oBLIe | ee 0a3oBbIC | ee 0a30BEIE
KPUTHUYECKUH | COCTABISIOIINE, COCTaBJISIOLINE, | COCTaBIISIONINE, COCTaBIIAIONINE, | COCTABIAIOIINE,
aHaIu3 U | OCYILECTBIISIET HE cnabo XOpOo1LIOo OTJINYHO
CHHTE3 JIEKOMITO3ULIHIO OCYLIECTBIISIET OCYIIECTBIISIET OCYLIECTBIISIET OCYLIECTBIISIET
nHpOpMaNuH, | 3agaun JEKOMITO3ULINIO | JEKOMITO3HLIUIO JIEKOMITO3ULUIO | JEKOMITO3ULINIO
MIPUMEHSATH 3a/1a4u 3aJ1auu 3aa9u 3a/1aun
CHCTEMHBIN NA-2yk-1 - | He moxer | He mocrarouno | [locraTtodHo YcnemHo
noaxox A | Haxomur U | HAXOJUTh U | YeTKO HAXOJUT M | OBICTPO HAXOJTUT | HAXOAUT u
peIeHus KPUTHICCKH KPUTHYCCKH KPUTHYCCKH U KPUTHYCCKU | KPUTHYICCKU
IIOCTABIIECHHBI | aHATH3UPYET aHATU3UPOBATh aHAIN3UPYET aHAITN3UPYET aHATN3UPYyET
X 3a1a49 nH(pOPMAIIHIO, “H(POPMAIIHIO, nHpOPMALIHIO, nH(popManuio, nH)OpPMAIHIO,
HEOOXOTUMYIO HE00XOINMYIO HEOOXOIUMYIO HEOOXOIUMYIO HE00XOIUMYIO
TUTS pemeHust | U peuIeHus TUTS pemeHus | s pemeHus | s pemeHns
MIOCTABJIEHHOM TIOCTaBJICHHOMN MOCTaBJICHHOM MOCTaBJIEHHOU TIOCTaBJICHHOM
3aJ1a4u. 3a]a4u. 3aa4u. 3aJ1a4u. 3a/a4u.
NJ-3 yx-1 - He Moxer | Crabo JlocTaToOuHO Vermnemno
PaCCManI/IBaCT paccMOTpPETh paccMaTpuBacT 6I>ICTpO paccMaTrpuBacT
BO3MOYKHBIE BO3MOKHBIE BO3MOXHBIE paccMmaTpuBaeT BO3MOKHBIE
BAPUAHTEI BapUaHTHI BapUaHTHI BO3MOXHBIC BapUaHTHI
pelieHus 3agayy, | PEIICHUS 33Ja4d | pelleHUs 337a4M, | BapUaHTBI pelieHus
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OLIEHUBAs UX | ¥ OLEHHTh UX | YTOOBI OLIEHHUTH | PELICHUS 3ajaun,
JIOCTOMHCTBA U | IOCTOMHCTBA ¥ | UX JOCTOMHCTBA | 3aJjaud,  YETKO | OLIEHUBAs ux
HEOCTaTKU. HEJOCTATKH. U HEJIOCTaTKU. OLIEHUBAs UX | JOCTOUHCTBA H
JIOCTOMHCTBA M | HENOCTaTKH.
HEJIOCTATKH.
He nocraTrouno
JlocraTouno
He MOXET | TPaMOTHO, Ouenn
TpaMOTHO,
NUA-4y k., |TpaMoTHO, JIOTHYHO, HOFHHAHO TPaMOTHO,
I'pamotHoO, JIOTUYHO, apryMeHTUpPOBaH ’ JIOTUYHO,
apryMeHTHPOBaH
JIOTUYHO, apryMEHTUPOBAH | O o apryMEHTHUPOBaH
apryMEHTUPOBAHH | O ¢dhopmupyer (bopmupyer 0
0 ¢dopmupyer | chopmupoBath COOCTBEHHbBIE coé)CTBIe)I}{/HHe ¢dbopmupyer
COOCTBEHHEIE coOCTBEHHBIE CyXACHUS " - u coOCTBEHHBIE
CYXKACHUS U | CyXIEHHs U | OLEHKHU. Oi,IeHKI/I CYXKIEHUS u
OLIEHKH. OLIEHKH. Cnabo ' OLIEHKH.
Xoporo
Otnnuaer ¢akrel | He OTJINYAET OTIINYAET OTIHYACT Brictpo
oT MHEHUH, | (akTsl oT (baxTbI (baxTbI op | OTMHACT
HUHTEpIpeTaLuii, MHEHUH, OT MHEHUH, MHEHMI (hakTeI oT
OLICHOK U T.I. B | MHTEPIIpETALUI HHTEpIpETALN K . MHEHUN
PrpeTaLlii, MHTEpTipeTa HHTEpIpEeTaLnH, ’ .
paccy X ICHUAX OLICHOK H T.7. B 1, OIIEHOK OLEHOK H T.1. B HHTEpIIpeTanuii,
JIPYrux paccyKIeHUIX u T.1. B o OLICHOK U T.I. B
paccyXICHUAX
YYaCTHHKOB IpYTHX pacCyXIeHHAX ApyrHX paccyKIeHUIX
JIeSITETTBHOCTH JACTHUKOB THX THX
M el Y4aCTHHKOB Ay
JeSITeIbHOCTH YYaCTHHUKOB YYacTHUKOB
JIeSITeTTBHOCTH
JIeSITeTIbHOCTH
NHx-5yx.:1|He moxeT | Ciabo Xopo1o VYceneuwHo
Onpenensier U | ONpEeNenuTh onpenenser u onpenenser onpenenser
OLICHUBAET U OLEHUTh OLICHUBAET U OLICHUBAET U OLIEHUBAET
MOCIIEACTBUS MOCIIEACTBUS MOCIIEICTBU MOCIIEACTBUS MOCIIEICTBUS
BO3MOJKHBIX BO3MOXKHBIX BO3MOXKHBIX BO3MOJKHBIX BO3MOXKHBIX
peuieHuii 3a1aun | peleHui pelieHui peleHni peueHuii
3aIa4H. 3a1a4H. 3aJauH. 3aIa4H.

B pesynbrare u3ydeHus AUCHUILTMHBI (MO/YJIs1) 00YYarONIUiiCs JOKEH:
3HaTh OCHOBHBIC HAlpaBJICHUS aHAIW3a JAHHBIX; apXUTEKTYpbl ITyOOKMX HEHpPOHHBIX
ceTel, NIPUMEHAEMBIX B PCIICHUM IPAKTUYECKUX 3a1ay; IMPUHLUILI IPUMEHEHUS HEUPOHHBIX

cerel B 3aj1avax ¢ npuMeHenuem MU;

YMETb OCYILECTBISATh KPUTUYECKUM aHAIN3, IPUMEHATb CHUCTEMHBIA IIOAXOA UL
pelleHrs TOCTaBJIEHHBIX 3ajlady, HAacTpauBaTh HEOOXOIMMOE OKpYXeHHe [Uisi paboThl ¢
HEHPOHHBIMU CETSIMH; OCYLIECTBIATh KPUTUUECKUN aHAJIM3 MPOOJIEMHBIX CUTYallMii Ha OCHOBE
CUCTEMHOTI'0 IIOJIX0/Ia, BbIpa0aThIBATh CTPATETHIO IEUCTBU;

BIIQJICTh HABBIKOM IIPOBEACHMS IIOJIHOIO IMKJIA BBIYUCIUTEIBHOIO JKCIIEPUMEHTA,
OTPa)KE€HUs XOJa BBITOJIHEHUS MPOEKTA U MOJIYUYEHUs PE3yJIbTATOB B OTYETAX M JIOKYMEHTAIINH;
BJIaJIC€T HABBIKOM MCIIOJIb30BAHMs CYIIECTBYIOUIMX NPOTPaMMHBIX OHOJIMOTEK M MoJIENeH,
CO3/IaHHUS MTPOTPAMMHBIX peanu3aluil TIyO00KUX HEHPOHHBIX CETEH.

3.1 Marpuua cooTHeceHHsI TeM/pa3aesi0B YUeOHOM TUCHMILIMHBI (MOAYJIfA) U
(opMupyeMBbIX B HUX YHUBEPCAJbHBIX KOMIIETEHIIUI

Tewmsl, paznensl TUCHUIUIMHBI (MOIYJIS) KomMnerenuun O6miee
KOJIMYECTBO
VK-1 KOMIIETEHIINHI
1. BBeneHue B MCKYCCTBEHHBIN MHTEIIEKT n 1
2. DKcHepTHbIE CUCTEMBI U NIPEACTABIECHUE + 1
3HAHUHI
3. AJropuTMsl IOMCKA pENICHUN + 1




4. CTpyKTYypa ¥ colepkaHue TUCHUILTHHBI (MOYJIs1)
OO01mast TpyA0eMKOCTh JUCIHUTUIHHBI (MOYJIS) COCTABIISICT 2 3a4€THBIX ¢IMHUIIBI (72 aK.9acoB)

4.1. OO0BbeM JUCHUIIMHBI (MOAYJIS1) U BUAbI Y4e€0HOH padoThl
KomuuecTBo ak. yacoB
. o O4HOU opme 10 3a0YHOMU
Bunrsl 3austuii
o0ydeHus dhopme oOydeHwus
2 cemecTp 2 Kypc
OO011as TPyA0EMKOCTh JUCIMILUIMHBI (MOJTYJIsI) 72 72
KonrtakTHas pabota oOyyJaronmxcs c 28 14
MpernojaBaTesiemM, B T.4.
ayJIUTOPHBIC 3aHATHS, U3 HUX 28 14
JICKIINU 14 6
JlabopaTopHbIe pabOTHI 14 8
CamocTosiTellbHas paboTa 00yJIarOmmuXCst 44 54
npopaboTka  yuyeOHOro  Marepuaiga IO 24 20
TUCHUTIINHE (KOHCIIEKTOB JICKIUH, y4eOHUKOB,
MaTepHaIOB CETEBBIX PECYPCOB)
BBIINOJTHEHNE HHINBUAYTBHBIX 3a0aHHUI 10 20
MOJATOTOBKA K TECTHPOBAHUIO 10 14
KonTpoan - 4
Bug nToroBoro KOHTpoJIst 3a4eT
4.2. Jlekuum
Ne Paznen mucturuivHbl (MOIYIISI), TEMBI O6bem dopMupyroume
JIEKIWH U UX COJIepKaHUE B aK. yacax KOMITETCHIIHH
OYHast 3a04YHast
¢dbopma ¢dopma
00yueHus | oOydeHws
Brenenmne B HCKYCCTBEHHBIN
HHTEJJIEKT
1. | OcHOBHBIE 3a/1a4n CHCTEM 2 2 VK-1
HCKYCCTBEHHOTO HWHTEJUICKTA.
Knaccudukanms, KJIacTepHU3aIIHS,
perpeccus.
2. Tunsl MalMHAOTO OOYYEHHUS: C 2 YK-1
yauTeneM, 0e3 yduTensl, ¢ YaCTUYHBIM
MIPUBJICYCHUEM YUHUTEIIS, O0yUSHHE C
TTOJIKPETUICHUEM.
IKCNePTHbIE CHCTEMBI U
npeacTapjeHue 3HAHUI
3. Krnaccudukanus Ha mpuMepe anropuTMa 4 2 YK-1
k-6mmxaimmx coceneit (kNN)
OnnuoHanbHO: BeICTphIil MOUCK
Onmuxalmux coceneil. MeTpuku OIIEHKH
KJIaCCU(PUKAIIMK: TIOJTHOTA, TOYHOCTH, F1,
ROC, AUC. BanunganuoHHas 1 TeCTOBast
BbIOOpKa. Kpocc-Banmunarus. Pa6oTa ¢
KaTeropHaIbHBIMUIIPU3HAKAMH.
4. Perpeccust. MeTpHKH OIICHKH PETPECCHHU: 2 YK-1




MSE, MAE, R2 - «koapdunueHt
nerepmuHanuu. JIuHelHass perpeccus,
MOJTMHOMHUAJIbHAS perpeccusi.
[lepeoOyuenne U peryispuzaius,
rpebneBas perpeccus, LASSO, Elastic
Net.

JIuHeitHbIe MOJENN IS KilaccU(UKaLnu.
[lepuenTpoH, orucTuyeckas perpeccus,
MIOJTHOCBSI3HbIE HEHpOHHBIE cerw,
CTOXAaCTUYECKUH T'PaJUEHTHBIN CIYCK H
o0paTHOE pacHpoOCTpaHEHUE I'PaJMEHTA.
Perynspuzanust  nuHEWHBIX — Mojenei
KJ1accu(pUKaLuum.

Kunacrepuzamus. k-means, k-means++,
DBSCAN, arnomepaTtuBHast
KJlacTepu3anus. MeTpukH OLleHKH
KJIaCTePH3aLUU

AJIropuTMBI NOMCKA pellleHuil

AJNTOpUTMBI, OCHOBaHHBIE Ha
IIPUMEHEHUH  PEIIAIOIIUX  JE€PEBBEB.
Kpurepun paszaenenus y3Ja:
MH(OPMALMOHHBIN BBIMTPBILI,
KpUTEpUii JlxuHu. AHcaMb0nu
pEIIAOINX NEPEBLEB: CIy4YauHBIN JIEC,
TpaJMeHTHBIN OyCTHHT.

Meron onopHbIX BekTOpoB. lIpsmas wu
oOpaTHas 3az1ay4a. OmnpenencHue
OIIOPHBIX BEKTOPOB. S IEPHBIN TPIOK.

VK-1

HawuHbrii OaliecoBckuii Kiaccudukarop.
MeTtos1 OLICHKH pacnpeneneHus
npusHakoB. EM-anroputm Ha npumepe
CMECH rayCcCHaH.

Mertoap! 6e3rpaIMeHTHON ONTUMHU3AIINH:
CIIy4aifHbIi mouck, hill climb, oTxur,
TeHETUYECKHI aJITOPUTM

YK-1

Bcero

14

4.3.

JlabopaTopHble padoThI

Pa3znen nuctumninuHel (MOLyIs)
(MOyJIs), TEMBI JICKIIUH ¥ UX
CoJiep)KaHue

O0BeM B ak.gacax

OYHas

bopma
00yUJeHHS

3a04YHasi

¢dopma
00yUJeHHS

dopmupyromue
KOMIIETCHIIUU

Mertoabl pabotsl ¢ Tabnuamu B Python.
Arperarys v BU3yaau3aiys JaHHbBIX.
[TpoBeneHne MEPBUYHOTO aHAIH3A
JAHHBIX.

4

4

VK-1

Hcnons3oBanue U CpaBHEHUE
anroputMoB kiaccupukanun: kNN,
pelaroIye 1epeBbes U UX aHcamOu,

YK-1




JIOTUCTHYECKAsl PErPecCHsl.

pemenust. [Tongbop runepnapamMerpoB
aJIITOpUTMa C IOMOUIBIO METOI0B
ONTHMU3ALIUY.

3. Hcnonp30BaHue U OLIEHKA AJITOPUTMOB 4 VK-1
perpeccun. [Tonbop onTuMambHBIX
apaMeTPOB PErPECCHH.

4. OnTuMU3aIMOHHBIC 33/1a4U U UX 2 YK-1

Bcero 14

4.4. IlpakTnyeckue 3aHATHUSA

[IpakTrueckue 3aHATHS HE TPEAYCMOTPEHBIL.

4.5. CamocrosiTesibHasi padoTa 00y4arIUXCcs

O0BEM aK. 4acoB

Paznen mucounianHbl o
ACIT AMCTL Bun camocrositenbHOM pabOTHI Oo4dHasd
(Moyst) 3a04Has
dhopma
dhopma
o0ydeHn
a o0yueHus

[IpopaGoTka ydyeObHOrO  Marepuasa IO

1. BBenenue B NUCHUIIINHE (KOHCIIEKTOB JIEKIUH, 10 7

HCKYCCTBEHHBIN yIeOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)

HHTEIJUICKT BrinonHeHre HHAMBUAYAIbHBIX 3aJaHHUI 5 7
IToAroToBKa K TECTUPOBAHUIO 5 5
[IpopaboTka yuebHOrO  MaTepuansa IO

2. OKCIEepTHBIC NUCHUIJINHE (KOHCIIEKTOB JIEKITUM, 10 7

CHCTEMBI YYCOHUKOB, MATEPUAJIOB CETEBLIX PECYPCOB)

MPEICTABJICHNAE 3HAHUI BrinonHeHre MHAMBUAYAIbHBIX 3aJaHUI 5 7
[ToaroToBka K TECTUPOBAHUIO 5 5
[IpopaboTka yuebHOrO MaTepuansa IO
NUCHUIIIINHE (KOHCIIEKTOB JIEKITUM, 4 6

3. AnropuTM™MBI

. YYCOHUKOB, MATEPUAIOB CETEBBLIX PECYPCOB)

MOWCKa pelIeHU =
BeinonHenne MHAMBUAYAJIbHBIX 3aJaHUN 5 6
IloAroToBKa K TECTUPOBAHUIO 5 4

Hroro: 44 54

Meroandeckue yka3aHHs Ul IPOBEAEHUS NPAKTHUECKUX 3aHATHH IO JUCLUIUIMHE
«OCHOBBI UCKYCCTBEHHOT'O MHTEJUIEKTay /s HanpasieHus noarotoku 09.03.01 Muadopmaruka
Y BBIYUCIIUTEINIbHAS TeXHUKA — MuuypuHCck, 2023.

4.6. Boino/iHeHHEe KOHTPOJIBLHOM PadoThl 00y4aAIIMMUCH 32049HOI GopMbI

[TpuctynaTh K BBIOJHEHHUIO KOHTPOJIHHONH pabOThl HEOOXOAMMO TMOCTe H3YUYECHHUS
MaTepuaga MO JUTEpaTypHbIM HMCTOYHHMKAM, YOEIUBIIHMCH ITyTEM OTBETOB Ha BOIPOCHI UIA
CaMONPOBEPKHU, UTO MaTepHal TEMbI YCBOEH.

L1enbto KOHTPOJIBHOM PabOThI O JUCLUIUIMHE SIBJISAETCS PACCMOTPEHHE TEOPETUYECKUX
aCIIeKTOB U IPUMEHEHNE OCHOBHOT'O MHCTPYMEHTAPHS YIIPABJICHUS HAYYHBIM UCCIIEIOBAHUEM.
TpeboBanms K 0POpPMIICHUIO.
KontponbpHast pabota MOKET ObITH BBINOJHEHA B YUYEHHYECKOW (IIKOJBHOW) TeTpaau
WM Ha Juctax ¢gopmara A4 medaTHBIM WIM PYKOTMHCHBIM (YETKUM, YUTAEMBIM) CIIOCOOOM.

BrinonHeHHbie

3aJaHusA

pacnojlararoress 1o IMpCACTABIICHHOMY

HOPAIKY.

Coucox




UCIOJIb3YEMOM JIUTEPaTyphl IPUBOAUTCS B KOHIIE PaOOTHI.

Ha TurynbHOM nmcTe pacronaraercst ciefyromias HUHQOpMauus: Ha3BaHUE
mucuumael, ®.UM.0. obyuarommiics, Kypc, TpPyINa, HOMEP 3aU4€THON KHIKKH, HOMEp
BBIOpPAHHOT'O BapuaHTa U HOMEpA BBIMOJIHEHHBIX 3a/IaHUH 110 HOPSAAKY B CIIEIYIOIIEM BU/IE:

Cpoku  BbINOJHEHUs. BbINONHEHHass KOHTpPOJbHAass  paboTa  MOJMMCHIBACTCS
00yyJaroImuMCcs ¥ CIaeTcs Ha IPOBEPKY IPEnojaBaTesto Ha Kaeapy B yCTaHOBICHHBIE CPOKH,
Kak mnpaBwio, 3a 10 ngHelt 10 Hawama ceccud. IIpoBepka KOHTPOJBHOH pPabOTHI
IIPEIoIaBaTesIeM OCYLIECTBIISIETCS B TEUEHHE Helenu nocie ee cnaud. KonTposbHas pabora
JIOJDKHA OBITh 3a4YT€Ha K Hayally 9K3aMEHAIlMOHHOM CeCCHUM.

4.7. Conep:kanue pa3iejoB JUCHUIIMHBI (MOLYJIA)

1. BBenieHue B MICKyCCTBEHHBIN UHTEIUIEKT.

OcHOBHBIE  3a/Jaydl  CHUCTEM  HCKYCCTBEHHOro  uHTemiekra. Kiaccudukanus,
KJlacTepusanus, perpeccus. THUMBl MalIMHHOTO OOYYEeHHs: C y4yuTeneMm, 0e3 Y4HuTens, ¢
YaCTUYHBIM MIPUBJICYEHUEM YUHUTENS, 00YUEHHE C MOJIKPEIICHUEM.

2. OKCHEepTHBIE CUCTEMBI U IIPEJCTABICHNUE 3HAHUM.

Knaccudukanus Ha npumepe anroputma k-ommkainmux cocenerd (kKNN) OnuuonanpHO:
BeicTphlit mouck Onmxaimmx coceneil. MeTpUKHM OLIEHKH KIacCU(UKAIMK: OTHOTA, TOYHOCTbD,
F1, ROC, AUC. Bamupammonnas u TecToBasi BbIOOpka. Kpocc-Bammmamus. PabGorta ¢
KaTe€ropuaJIbHBIMU NPU3HAKAMU.

Perpeccusi. Metpuku ounenku perpeccun: MSE, MAE, R2 - xosddumuent
nerepMuHanuy. JluHeilHas perpeccus, mNoJMHOMHanbHas perpeccus. IlepeoOyuenue u
perynsipuzanus, rpedHenas perpeccusi, LASSO, Elastic Net.

Jluneitnple Mozenu Uit kiaaccudukauuu. IlepuentpoH, JIOrMCTHYECKass perpeccus,
MOJTHOCBSI3HBIE HEWPOHHBIE CETH, CTOXAaCTHYECKMW TPAJUEHTHBIM CIyCK U oOpaTHOE
pacnpocTpaHeHHe rpajueHTa. Perynspusanus TMHEHHBIX MOIeIel KiIacCupUKaALUHH.

Knactepuzauus. k-means, k-means++, DBSCAN, arinomepatuBHas KiacTepu3alusl.
MeTpuKH OLIEHKU KIIaCTEpU3aALUU

3. AJNTOpUTMBI IOKUCKA PEIIECHUN.

ANTOpUTMBI, OCHOBaHHBIE HAa IPUMEHEHUH PEIIAIOIINX AepeBbeB. Kpurepuu pasnencHus
y371a: MHQOPMALMOHHBIA BBIUrPHINL, KpuTepuil JkuHu. AHcaMOnM pelIaloUuIMX JI€pEBHEB:
ClTy4altHbIH Jiec, IpaJAMeHTHBIN OyCTHHT.

Meton omopHbiXx BekTopoB. llpsmas u oOpatHas 3agada. OmnpeneneHue OINOpPHBIX
BEKTOPOB. S IepHBI TPIOK.

HauBHbiii OaiiecoBckui KimaccuukaTop. MeToapl OICHKU paclpeaeeHus] TPU3HAKOB.
EM-anroputm Ha npuMepe cMecu rayCCHUaH.

MeToael Oe3rpaJUeHTHONH ONTUMU3ANWU: CIIy4aiHbIH mouck, hill climb, ot-xwur,
T€HETUYECKUI alTrOpUTM

5. O6pa3oBaresibHbIC TEXHOJIOTHU
[Ipn u3yyeHUH DUCHMILIUHBI (MOIYJISl) MCIIOJIB3YIOTCSI MHHOBAIIMOHHBIE 00pa3oBaTelIbHbIE
TEXHOJOTMM HAa OCHOBE MHTEIPAallUd KOMIIETEHTHOCTHOIO U JIMYHOCTHO-OPUEHTHPOBAHHOIO
M0JIXO/IOB C 3JIeMEHTaMuU TPaULIUOHHOTO JIEKLIMOHHO-CEMHUHAPCKOT O u
KBa3UNpOo(ecCHOHANBHOr0 00yuYeHHs] ¢ HCIIOJIb30BAHUEM HHTEPAKTHBHBIX ()OPM NPOBEACHUS
3aHATUN, WCCIIEIOBATEIbCKON MPOEKTHOM JESTeIbHOCTM M MYJIbTUMEIUNWHBIX y4eOHBIX
MaTEepUajIoB

Bun yuebHoM OO6pa3oBarenbHbIe TEXHOJIOTUN
paboThI
DONEeKTpOHHbIE  MaTepuasibl (B T.4. CETEBbIE HCTOYHHUKH),
Jlexkmuu HUCIOJIb30BaHNE MYJIbTUMEAUMHBIX CPEACTB, Pa3/IaTOUYHBIN MaTepHUall.
IIpakTrueckue TecTtupoBaHue, BBINOJHEHUE TPYIIIOBBIX AYJUTOPHBIX 3alaHUM,
3aHATUS VHJVBH1yaJIbHbIE TOKJIAIBI.
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CaMocTosiTenbHbIE Brimmonnenue pecdepatuBHOW palOThI; MOATOTOBKA U 3aIlIuTa
paboThI COOOLIEHHUS C UCIIOJIb30BAHUEM CJIAIIOBBIX NTPE3CHTALIUI.

6. OueHovHbIE CPeACTBA IUCUUILIIMHBI (MOTYJIA)

OCHOBHBIMU BHJIaMU JTUCIUTUTMHAPHBIX OICHOYHBIX CPEJICTB MpH  (PYHKIHOHUPOBAHUU
MOJYJbHO-PEUTHHTOBON CHCTEMBI OOYYCHHS SBJSIOTCS: HAa CTaauu PYyOSKHOTO pEHTHHTA,
dbopMUpyeMOTo MO pe3yJbTaTaM MOJIYJIBHOTO KOMITBIOTEPHOTO TECTHPOBAHUS — TECTOBBIE
3aJIaHMsl; Ha CTaJMH MOOIIPUTEIHHOTO PEUTHHTa, (DOPMUPYEMOT0O TI0 Pe3ysIbTaTaM HaIUCAHHS U
3amuUTel pedepaToB MO aKTyadbHOW MpoOJieMaTHKe, Ha CTAIWH MPOMEKYTOYHOTO PEUTHHTA,
OTIpENIeAEMOTO TI0 Pe3yIbTaTaM ClIayd 3adeTa — TCOPETUUYECKHUE BOIPOCHI, KOHTPOIUPYIOIINE
TEOPETUYECKOE COJCpKaHME Y4eOHOr0 Marepuayia, U TPAKTHUYECKHE HABBIKA W3 Pa3IUYHBIX
BHJIOB TIpoeccHoHabHON aesTenbHOCTH obOydaromierocs mo OITOIl manHOTO HampaBlieHHS,
(dbopMupyeMbIe PU U3yUYESHUU TUCHUTUTHHBI (MOAYs1) «OCHOBBI MICKYCCTBEHHOTO MHTEIIIICKTA)

6.1. ITacnopt ¢oHaa OLIEHOYHBIX CPEACTB MO JUCUUIJINHE

No | Kontponupyemsie pazaeinsl Koa koHTponnpyemoit O11IeHOYHOE CPEJCTBO
n/m | (TeMbl) TUCIUTUTMHBI KOMIICTCHITUH HaunmenoBanwue KomunyecTBo
(Momynis)
1. |BBemeHue B UCKYCCTBCHHBIN VK-1 TecToBBIE 3a0aHUA 20
WHTEIJICKT Tewmbl pedepaton 5
Bomnpocs qist 8
3a4eTa
2. [DKcCnepTHBIE CUCTEMBI U VK-1 TecToBbIe 3a1aHNA 20
MpeICTaBICHUE 3HAHUI Tembl pedepaton 5
Bonpocs! mis 10
3adera
3. |AnropuTMBI TOUCKA YK-1 TectoBble 3aaHNsA 20
penieHui Tembl pedepaton 5
Bompocsr s 8
3adera

6.2. Ilepeuenn Bonpocos ajs 3a4era (YK-1)

1. OcHoBHBIE 33]JTa4l CUCTEM MCKYCCTBEHHOT0 HHTeIUIekTa. Kinaccudukanus.

2. OcCHOBHBIE 33JIa4¥ CUCTEM UCKYCCTBEHHOT0 UHTeIUIeKTa. Kiactepuzanus.

3. OcHoBHBIE 33]JTa4l CUCTEM HCKYCCTBEHHOTO MHTEJIEKTa. Perpeccus.

4. TUmbl MAIIMHHOTO OOYUYEHUS: C YIUTEIIEM.

5. Tunsl MalIMHHOTO O0yUYeHUs: 6€3 YUUTes.

6. Tunsl MAaIMHHOTO OOYYEHUS: C YACTUYHBIM TPUBIICYCHUEM yUUTEIS.

7. Tunsl MalIMHHOTO 00y4YeHUs: 00yUeHHUE C MOAKPETIICHUEM.

8. Knaccudukanus Ha mpumepe anropurma k-ommkaiimmx coceneit (kNN)

9. BrIcTphIii mouck OamxaiImx coceaci.

10. MeTpuKku OIIeHKH KIacCH(PUKAIUH: TIOTHOTA, TOYHOCTh, F1, ROC, AUC.

11. Bamunanuonnas u tectoBast BeiOopka. Kpocc-Bamuaarusi.

12.  Pabora c kaTeropruajibHbIMU IPU3HAKAMHU.

13. Mertpuxku onenku perpeccun: MSE, MAE, R2 — xoaddunrieHT nerepMuHaIum.
14.  Jlunelinas perpeccus, IOJMHOMHUAJIbHAS PErPECcCusl.

15.  TlepeoOyuenue u perymspusanus, rpedHeBas perpeccusi, LASSO, Elastic Net.
16.  Ilepuentpon, TOrUCTUYECKAs] pETPECCHs], TOJTHOCBA3HBIE HEUPOHHBIEC CETH,
CTOXaCTMYECKUN TPAJMEHTHBIHN CITyCK U 00paTHOE pacIpOCTpaHeHUe IPaJUeHTa.

17. Perynspuzarus THHEHHBIX MOJIeNIel KIIaCCU(PUKAITUUH.

18. Kinacrepuzanms. k-means, k-means++, DBSCAN, arnomepatuBHasi KjiacTepu3aiusi.

MeTpI/IKI/I OIICHKHU KJIaCTCpU3alUU.



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

26.

AJIFOpI/ITMBI, OCHOBAHHBIC HA IPUMCHCHHHU PCUIAOIINX JCPCBLCB.

Kputepuu pazaenenus ysna: "HGOPMaIMOHHBIN BBIUTPHIII, KpuTepuil JKuHU.
AHcamO11 pemaromux JepeBbeB: CyyailHbli Jiec, TpaJiueHTHbIN OyCTHHT.

Meton onopHbIx BekTopoB. [Ipsimast u oOpaTHast 3aaya.
OmnpeneneHne ONOPHBIX BEKTOPOB. S nepHBIN TPIOK.
HawupHbIii GatiecoBckuil KiaccupukaTop.

MeTo/1b1 OIIEHKH pachpeieleHus Mpu3HakoB. EM-anroputm Ha nmpumepe cMecu
rayccuas.
MeTtop1 Oe3rpaqueHTHON ONTUMU3ALINN: CITy4YaiHbIi ouck, hill climb, oTxur,
TE€HETUYECKUI alITOPUTM

6.3. Illkaa oeHOYHBIX CPECTB

YpoBHU Kpurepun onieHuBanus O1neHouHBIE CpeCTBA
OCBOCHUS (xos-BO GayioB)
KOMIIETCHIIUI

[TpoaBunyThIl | OTAMYHO 3HAET TEOPETHUECKUE OCHOBBI OOYYEHHS | TECTOBBIEC 3a/laHUS

(75-100 Gas10B)

KOMMCPYCCKOIro )51 aKaICMHUYCCKOI'O
HHTCPECYETCA HOBBIMHU TpCHAaMHU B

aHaJM3a JJaHHBIX MU MAIIMHHOTO 00yUYEHHUSI; CTICUPHUKY
«3a4TEHO» BHEJIPEHHUS  CHCTEM  MAIIMHHOTO  OOyYeHHs
«OTpaciany», OTIIMYHO aHAIU3UPYET 3a/1ady, BBIIEISS ee
0a30BBIC COCTABISIOIINE, OTIMYHO OCYIIECTBISIET
JICKOMITO3UIIMIO 337[aud; YMEET NPHUMEHATH OOJIbIIOe
KOJIMYECTBO 3BPHCTHUK, C(HOPMHUPOBAHHBIX HAa OCHOBE

npodeccCHoHALHON OTpaciu, paccMaTpuBaeT HX C
TOUKH 3pEHMs] NPUMEHEHHUSI B CBOCH NeATeIbHOCTH;
OBICTPO W BEPHO OIICHWBACT CIIOKHYIO CHTYAIHIO,
OLICHUBAET PUCKU M TOCHEACTBHSI CBOMX JEHCTBUH,
HAXOJUT ONTHUMAJIbHBIC PEIICHHUS JUII pabounx 3aj1ad.

(30-40 GamoB)
WH/IUBUIYaTBHOC
3aJjaHne

(8-10 6amoB);
BOIIPOCHI JUIs 3a4eTa
(37-50 6annoB)

bazoBrrit
(50-74 6amnna)

AKaJCMHUYCCKOI'O  OIIbITA, HHTCPCCYCTCA

ONITUMAJIBHBIC PCIICHUA JJIA pa60‘lI/IX 3aJa4.

XOopomo 3HaeT TEOPETUYECKHE OCHOBBI OOydYeHHS
aHaJM3a JIaHHBIX ¥ MAIIMHHOTO 00yUYEeHHSI; CTICUPHUKY
«3a4TEHO» BHEJIPEHHS  CHCTEM  MAIIMHHOTO  OOyYeHHs
«OTpacian», XOPOIIO aHATU3UPYET 3a/ady, BbIIENASL €€
0a30BBIC  COCTABJISIONIME, XOPOWIO OCYIIECTBISET
JIEKOMITO3ULIUIO 3aJa4u; yMeeT IPUMEHSTh
JIOCTaTOYHOE KOJIMYECTBO IBPUCTHK,
c(OPMHPOBAHHBIX HA OCHOBE KOMMEPYECKOrO U

TPeHIaMHd B CBOCH MpodecCHOHANIBHON OTpaciu;
BEPHO OIICHHUBAET CJIOKHYIO CHUTYallui0, OLECHHBAECT
PUCKA W TIOCJIEACTBUS CBOMX JCHCTBUM, HAXOIHUT

TECTOBBIC 3aaHUS
(20-30 GamoB)
WH/IBUIYaTBHOC
3aJjaHne

(5-7 6amno.);
BOTIPOCHI JUIS 3a4eTa
(25-37 6anmoB)

[Toporossrit Cnabo 3HAaeT TEOPETUUYECKHUE OCHOBBI

(35-49 6ammoB)

aHaJIM3a JaHHBIX U MAIIMHHOTO OOYyYeHHS; CICUUPHUKY
«3a4TCHO» BHCOPCHUA CHUCTEM MAalllUHHOI'O O6y‘-ICHI/I$I
«oTpaciam», ci1ab0 aHATM3HPYeT 3a/ady, BBLACIAS ee
0a30BbIe  COCTAaBIAIONINE, CJIA00  OCYIIECTBISET
JEKOMITO3ULIHIO 3a7a4m; yMeeT NPUMEHSTh
JOCTaTOYHOE KOJINYECTBO IBPUCTHK,
c(OPMUPOBAHHBIX Ha OCHOBE KOMMEPUYECKOTO U
aKaJIEMHYECKOTO OIBITA; CIIa00 MHTEPECYETCs HOBBIMU
TpEeHIaMH B CBOEH MNPO(GECCHOHAIBHONH OTpaciw;
ci1a00  OICHUBACT CJIOXKHYIO  CHUTYalMIO,

TECTOBBIC 3a[aHUS
(15-20 6anoB)
WHIUBUYaTbHOEC
3aJ]aHKe

(2-4 6amna);
BOIIPOCHI TSI 3a4eTa
(18-25 6anoB)
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OLICHUBAET PHUCKU U TOCJIEACTBUS CBOMX IEHCTBUMH,
c1ab0 HaXOAUT ONTHUMAbHBIC PEIICHUS ISl pabodumx
3ajad.

Huzkuit He 3Haer Teopernyeckne OCHOBBI OOYYCHHS aHAIHM3a | TECTOBBIC 33 aHHS
(oTIOpOroBBI) | MAaHHBIX W MammMHHOTO oO0yuyeHus; cneuuduky | (0-13 6amioB);
(KOMIIETCHIIMS HE | BHEAPCHUSI  CUCTEM  MAIIMHHOTO  OOYYeHHs B | MHAWBUAYAIBHOC
chopMHpoBaHa) | «OTpaciu», HE YyMEeT aHaJIM3HpOBaTh 3ajady, HeE | 33JaHuC

(menee 35 OCYIIECTBIISICT JICKOMIIO3UIIMIO 3ajaun; He ymeer | (0-3 Gamra);

6aJIoB) MPUMEHATh JJOCTATOYHOE KOJIMYECTBO HSBPHUCTUK; HE | BOIPOCHI JUIS 3a4eTa

«HE3aYTEHOY WHTEpEeCyeTcsl  HOBBIMH  TpeHmamu B cBoeid | (0-18 GamioB)

npodeccHoHabHOM OTpaciu; HE BEPHO OIIEHHWBAET
CJIO)KHYIKO CUTYallUl0, HE BEPHO OIICHUBAET PHUCKU U
HOCJIEICTBUA CBOUX NEHUCTBUM.

Bce KOMILUIEKTBI OIIGHOYHBIX CPENCTB (KOHTPOJIBHO-U3MEPUTENILHBIX MAaTepHUasoB),
HEOOXOMUMBIX JIJIi OLEGHKH 3HAHWW, YMEHUW, HABBIKOB U (WJIM) ONBITA JCSITEILHOCTH,
XapaKTepU3YyIOIIUE ATarbl (OPMHUPOBAHUS KOMIETCHIIUI B IMPOIECCe OCBOCHUS IMCIUIUINHBI
(Momynsi) mMoApOOHO MpeAcCTaBieHbI B JOKyMeHTe «®DOH] OLIEHOYHBIX CPEJCTB MUCIUTUIHHBI
(Momys)».

1. YueOHO-MeTOAMYecKOe U HHPOPMALITHOHHOE o0ecriedyeHHne JUCHUIIINHbI

(MoayJin)
7.10cHOBHAas1 yueOHas1 quTEpaTypAa:

1. OCHOBBI MCKYCTBEHHOTO WHTeJUIeKTa: yued. mocobue st By3oB/Cumopkuna W.I.M.:
Knopyc, 2014. - 245 c.: wi. - bubmumorp.: c. 244-245. - ISBN 978-5-406-03503-0

2. Tonmaués, C. I'. OcHOBBI HUCKYyCCTBEHHOT'O MHTeIUIeKTa : yyeOHoe mocobue / C. TI.
Tonmaués. — Cankr-IletepOypr : BI'TY "Boenmex" um. I.®. Ycrunosa, 2017. — 132 ¢. —
ISBN 978-5-906920-53-9. — TekcT : 31eKTpOHHBIHN // JlaHb : 3IeKTpOHHO-OMOIHMOTEUYHAS
cucrema. — URL: https://e.lanbook.com/book/121872

3. boposckas, E. B. OcHOBBI HMCKyCCTBEHHOTO HHTEJUIEKTa : yyeOHoe mocobue / E. B.
Bbopogckas, H. A. JlaBeimoBa. — 4-¢ uzn. — Mocksa : Jlabopartopust 3nannii, 2020. — 130 ¢c. —
ISBN 978-5-00101-908-4. — TekcT : 31eKTpOHHBIHN // JlaHb : 31EeKTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/151502

4. HoBukoB, @®.A. CuMBOIMYECKUH HCKYCCTBEHHBIH MHTEIUIEKT: MaTeMaTHYeCKUe
OCHOBBI IpE/CTaBICHUS 3HaHUI : yueOHoe mocodue st By30B / @. A. HoBukoB. — Mockaa :
WznatensctBo FOpaiit, 2023. — 278 c. — (Bricuiee o6pazosanue). — ISBN 978-5-534-00734-
3. — Tekcr : anextponHsld // OOpazoBatenbHas twiatrgopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/512382

7.2 lonoiHUTEIbHAS YUueOHasl JJUTeparypa:
1. Peiouna I' B. OcHOBBI MOCTPOCHHUS WHTEUICKTYaJbHBIX CHCTEM: ydel. mocoOue yist
By30B/Pri6uHa I'.B. - M.: ®unance! u cratuctuka: Uadpa-M, 2010. - 430 c.
2. Brrorun BB. DneMeHTh MaTeMaTHYECKON TEOPUH MAIIMHHOTO 00ydYeHus: yued. mocooue
s By3oB Berorun B.B.; Mock. ¢usuko-texs. uH-T (roc. yH-T), PAH, UH-T npoGiem nepenauun
unpopmauuu um. AA. Xapkeuua. - M.: MOT'U - UIIIIN PAH, 2010. - 231 c. OcHoBbI
HCKYCTBEHHOI'0 MHTeJIekTa. [IpakTuueckuil kype: yue6. mocobue ans By3oB / Uymioxos BJL.,
AcrtaxoBa N.®., [ToranoB AC. [u ap.]. - M. BUHOM. JlaGoparopus 3nanuii: duszmatiaut, 2008.
-292 c.

3. Acuunkmii JL.LH. BBenenue B HCKYCCTBEHHBIM WHTEUIEKT: y4e0. mocobue st
By30B/SIcauukuii JI.H. - 2-e u3n., ucnp. - M.: Akagemus, 2008. - 174 ¢
4. Ocumos I'.C. MeToasl HCKYCCTBEHHOro MHTemiekta: MOHOrpadms|/OCHIoRr C. - M.:

®usmatiaut, 2011. - 295 c. .
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https://e.lanbook.com/book/121872
https://e.lanbook.com/book/151502

S. JIro b. Teopust u nmpakTUKa HEONpeelIeHHoro nporpammupoBanus/JIo b.; mep. ¢ aHr.
Tiomennes 1O.B., Karanos FO.T.; pen. nep. Tromenues 10.B. - M.: BUHOM. Jla6opaTopus
3nanui, 2009. - 416 c.

6. Pyuknn B.H., @ynnn B.A. YHuBepcanbHBIN HCKYCCTBEHHBIM MHTEIUIEKT U JKCIEPTHHIE
cuctembl / Pyukun B.H., ®ynun B.A. - CI16.: BXB-Iletepoypr, 2009. - 238 c.
7. Kypenuuk BB., Kypeituuk B.M., Pomsun CU. Teopust 3BOIIOLMOHHBIX BBIYMCIICHH:

[Monorpadus] / Kypeitunk BB., Kypeiunk B,M., Pogzun CH, - M.: ®usmatnut, 2012. — 260 c,

7.3 MeToauuyeckure YKa3aHUA M0 OCBOCHHUIO TUCHMIIIMHBI (MOYJIA)
Mertoanyeckue yka3aHHs Ul IPOBEIEHUS NMPAKTHUUYECKUX 3aHATHHA no aucuuiuinHe «OCHOBBI
HCKYCCTBEHHOTO MHTEJUIeKTa» i HampasineHus noarotoku 09.03.01 Hudopmaruka wu
BBIUUCIINTENIbHAS TEXHUKA.

7.4 Uupopmanuonnbie M uMGppoBbIe TEXHOJOIMH (IPOrPaMMHOE
o0ecneyeHue, COBpeMeHHbIe NpodecCHOHAIbHBbIC 0a3bI JAHHBIX U

HHGOpMaALIMOHHBIE CIIPABOYHbIE CHCTEMBbI)

VYuyebHas JuUCHMIUIMHA (MOAYJb) MpPEAyCMaTpUBAE€T OCBOCHHE HWH(POPMALMOHHBIX MU
U(PPOBBIX TEXHOIOTHN. Peanu3arus @ poBhIX TEXHOIOTHI B 00pa30BaTeIbHOM ITPOCTPAHCTBE
ABJISICTCS OJHOW W3 BaXKHEWIIMX weJed oOpa3oBaHus, Jarolieidl BO3MOXHOCTb pa3BUBATh
KOHKYPEHTOCTIOCOOHBIE KadyecTBa OOyYaromuxcs Kak OyayImuX BBICOKOKBaTH(DHUIIMPOBAHHBIX
CIELUAJINCTOB.

[udpoBsie TEXHOJIOTHH NPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(PPEKTHBHOTO pEIICHUS
3ajjad  IpOQECCHOHATIBHOIO, COLMAIBHOIO, JUYHOCTHOIO XapakTepa C HCIOJIb30BaHUEM
Pa3NUYHBIX BHUJOB KOMMYHHUKAIMOHHBIX TeXHOJOrHid. OcBoeHHe HU(POBBIX TEXHOJOTHHA B
paMKax JaHHOW JUCHMIUIMHBI (MOJYJs) OPHEHTUPOBAHO HAa CIOCOOHOCTh O€30MacHO |
HQJISKAIIMM  00pa3oM TMOoJy4yaTh JOCTYI, YIPaBIATh, HMHTETPHPOBATh, OOMEHUBATHCH,
OLIEHMBAaThb W cO3[aBaTb HHGPOPMALMIO C TOMOLIbI0 HHU(POBBIX YCTPOHCTB U CETEBBIX
texHonoruii. dopmupoBanne MUPPOBOKH KOMIIETEHTHOCTH Ipeanojaraet paboTy C JaHHBIMHU,
BJIaJIEHHE HHCTPYMEHTAMHU AJI1 KOMMYHMKALIUH.

7.4.1 JJj1IeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI  0a3bI JAHHBIX

1. OO0 «3bC JIAHb» (https://e.lanbook.com/) (moroBop Ha OKa3aHHE YyCIyr OT
01.09.2025 Ne 6/u (CeteBas syieKTpoHHast OMOIHOTEKA).

2. baza maHHbIX 35eKTpoHHBIX MH(pOopMannoHHBIX pecypcoB @I'BHY INHCXb (norosop
no o0ecneueHuro J0CTyna K 3JeKTpOHHbIM HH(popMmanuoHHbIM pecypcam PI'BHY IMHCXb
yepe3 TepmuHan yaaiennoro goctymna (TY ] ®T'BHY ITHCXB) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «dnexrponHoe n3narenbctso FOPAUT (https://urait.ru/) (1oropop Ha okasauue
YCIYr TO TPEJOCTaBICHUIO JOCTyma K oOpaszoBatenbHOU matdopme OOO «DneKTpoHHOE
wspatensereo FOPAUT» ot 01.09.2025 Ne 7326).

4. DnekTpoHHO-OMOMMoTeuHass cucreMa «Bepnaackuii»  (https://vernadsky-lib.ru)
(moroBop Ha 6€3BO3ME3THOE UCTIONB30BaHUE Mpou3BeaeHuH OT 26.03.2020 Ne 14/20/25).

5. baza nanneix HOb «HarnmonanpHas anektponHas ouoimoreka» (https://rusneb.ru/)
(moroBop o nmoakroueHnn kK HOb u npenocrasnennu gocrymna k oobekram HOB ot 02.09.2024
Ne 101/HOb/4712-m).

6. JloroBop O COTpyIHHYECTBE IO OKAa3aHUIO OMOTMOTEYHO-UH(POPMAIMOHHBIX U
COLIMOKYJIbTYPHBIX YCIOYT TMOJb30BATeNsIM YHHUBEPCUTETa U3 4YHCIAa WHBAIUAOB IO 3PEHHUIO,
CITA0OBUSAIINX, WHBAIAIOB IPYTHX KATETOPUH C OTpaHMUYEHHBIM JIOCTYIIOM K WH(pOpMAIIUH,
JIUI, MMEIONIUX TPYAHOCTH ¢ uTeHHeM IuiockonedaTtHoro Tekcta TOI'BYK «TamOoBckas
obnacTHass yHuUBepcaibHas HaydHas OumOmuoreka uMm. A.C. Ilymkuna» @unuan «CrnenuanbHas
oubmuorexka s ciaensix uM. H.A. OctpoBckoro» (https:/www.tambovlib.ru) (moroBop o
corpyaHuuectse ot 10.10.2024 Ne 0001).
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https://e.lanbook.com/
https://vernadsky-lib.ru
https://rusneb.ru/
https://www.tambovlib.ru

7.4.2. UudopManoHHbIE CIIPABOYHBbIE CHCTEMbI
1. CnpaBounas npaBoBasi cucteMa Koncynerantllintoc (10roBop moctaBku, ajantaluud 1
compoBOXACHUS dK3eMIUIsIpoB cucteM KoncynpranTllmoc ot 24.02.2026 Ne 12760 /13900/3C).
2. DnexTpoHHBIM nepuoauueckuil cnpaBoyHMk «Cucrema I'APAHT» (moroBop Ha

yCIIyTH 1o conpoBoxkaeHuto ot 11.02.2026 Ne 194-01/2026).

7.4.3. CoBpemeHHbIe PO ecCHOHATIbHBIE 0a3bI TAHHBIX
1. ba3a paHHBIX HOPMATHBHO-IIPABOBHIX aKTOB HH(POPMAIMOHHO-00pa30BaTEIbHON
nporpammbl «PocMeTtony (morosop ot 06.11.2025 Ne 505/2025)
2. baza nanneix Hayunoii snextponHoi O6ubmmoreku eLIBRARY.RU — poccuiickuii
MH(POPMALMOHHO-aHAIUTHYECKAH TIOpTajd B OOJIACTH HAyKW, TEXHOJIOTUH, MEIUIMHBI H
oOpa3zoBanus - https://elibrary.ru/
3. ITopTan oTKpBITEIX HaHHBIX Poccuiickoit @eneparyn - https://data.gov.ru/

4. OrtkpeiTeie ganHble DenepanbHON  CITY>KOBI

https://rosstat.gov.ru/opendata

rocyaapcTtn CHHOM CTaTUCTUKH -

7.4.4. /InueH3MoOHHOE U CBOOOHO pacpoCTPaHsieMoe MPOrpaMMHOe

o0ecrneueHye, B TOM YHCJIe 0T€YeCTBEHHOI0 MPOU3BO/ICTBA
Ne HanmenoBanue Pazpabotunk HoctynHocTh Ccputka Ha Enuabiit PexBuzuthl
o (TUIIeH3WOHHOE, | peecTp POCCHHUCKUX TOITBEPIKTIAIOIIETO
(mpaBooOianare CBOOOIHO nporpamMm it OBM JIOKyMeHTa (Tpu
JIb) pacnpoctpanseM | u B/l (mpu Hanmuum) HaJIMY1H)
oe)
1 Microsoft Windows, Microsoft Jlnuien3nonHoe - Jlunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpoxk
JCUCTBHUS: OECCPOUHO
2 AHTHBHpYCHOE AO Jlmuensnonnoe | https://reestr.digital.g | CyOmureH3nOHHBIHA
MIPOrPaMMHOE «JlabopaTopus ov.ru/reestr/366574/? norosop ¢ 000
obecrieueHne Kacnepckoro» sphrase id=415165 «Codrekc» ot
Kaspersky Endpoint (Poccwust) 17.12.2025 Ne 6/H,
Security mist Ou3Heca CPOK JICUCTBUSL: C
18.12.2025 no
17.12.2026
3 MoiiO¢uc 00O «HoB.rie Jlnmensnonnoe | https://reestr.digital.g KonTtpakt ¢ OO0
CrannmapTHBIH - o0ayHbIe ov.ru/reestr/301631/? «Pybuxon»
OducHsrit maker TEXHOJIOTHUIY sphrase 1d=2698444 o1 24.04.2019 Ne
JUTs1 pabOoTHI € (Poccus) 03641000008190000
JIOKyMEHTaMH 12
Y TIOYTOM CPOK JeiCTBUS:
(myoffice.ru) 6eccpovHO
4 OducHblil maker AO «P7» Jluuensuonnoe | https://reestr.digital.g Kontpakt ¢ OO0
«P7-Oducy ov.ru/reestr/306668/? «Codrekcy
(meckrorHas BepCHst) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CPOK JEHCTBHUS:
OeccpodHo
5 OneparpioHHas 00O "bazaner | Jlumensuonnoe | https://reestr.digital.g KonTtpakt ¢ OO0
cucreMa «AJbT cBOOOTHOE ov.ru/reestr/303262/? «Codrexc»
Oo6pa3oBanue MPOrpaMMHOE sphrase_id=4435015 o1 24.10.2023 Ne
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obecrieuenue"

03641000008230000
07
CPOK JIEHCTBHUSL:
6eccpodHO

[Iporpammuast
cucTema st
oOHapyKeHUs
TEKCTOBBIX
3aMMCTBOBaHUM B
Y4eOHBIX U HAyUHBIX
pabotax
«AnTturnaruat BY3»
(https://docs.antiplagia
us.ru)

AO
«AHTHIIIATHAT)
(Poccus)

JInieH3nonHoe

https://reestr.digital.g
ov.ru/reestr/303350/?
sphrase 1d=2698186

JIMIeH3nOHHBII
norosop ¢ AO
«AHTHUIIIardaT» OT
16.05.2025 Ne 10567,
CpOK JEHCTBUS: C
16.06.2025 mo
15.06.2026

Acrobat Reader
- IPOCMOTD
nokymeHnToB PDF,
DjVU

Adobe Systems

CB00OIHO
pacmpocTpaHsieM
oe

Foxit Reader
- IPOCMOTP
nokymeHntoB PDF,
DjvU

Foxit
Corporation

CB0001HO
pacrpocTpaHsieMm
oe

o

Nk W=

7.4.5. Pecypcbl uHGPOPMALIMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH

CDTOwiki: 6a3a 3nanwmii mo nudposoit Tpancopmanuu https://cdto.wiki/

«AHTepHeT»

OTKpbITas mporpaMMHasi OMOJIMOTEKA JJIsl MATMHHOTO O0Yy4eHUs
https://www.tensorflow.org/
®peiiMBOPK MAIIMHHOTO 00yUYeHHUs ISt A3bIKa Python ¢ OTKPBITBIM HCXOMHBIM KOJIOM

https://pytorch.org/

OtxkpsiTas 6ubanoreka https://keras.io/
Caiit @enepanbHON CTy)KObI TOCYIapCTBEHHOM cTaTUCTUKU (PoccTaT). DneKkTpoHHbIN
pecypc. Pexxum goctyna: http://www.gks.ru/
Caiit TepputopuansHoro oprana denepanbHo ci1y>XObI TOCY1APCTBEHHOW CTATUCTUKH 110
TamboBckoit o6mactu (TamOoBcTaT). DnekTpoHHBIN pecype. Pexum nocryna:

http://tmb.gks.ru/

Pexxum noctyna: http://www.rbc.ru/ - PocbuznecKoncantunr
Pexxum noctyna: http:// www.devbusiness.ru/development/staff.htm
CaiiT BBICILIEN aTTecTallMOHHOI KoMuccuu // http://vak.ed.gov.ru

7.4.6. lIlndpoBbie MHCTPYMEHTBI, MIPUMEHsiEMbIe B 00pa30BaTeJIbHOM

LMS-mmatdopma Moodle
Buptyansnas nocka Mupo: miro.com
Buptyansnas nocka SBoard https://sboard.online

Ob6naunsie cepBucsl: Annexc./Juck, O6mako Mail.ru

npouecce

Cepsucel onpocos: Arnexc ®opmbr, MyQuiz

Cepsucel Bugeocsssu: Snaexc renemoct, Webinar.ru
COBMECTHOIl  paboThl

Cepauc

http://www.trello.com

Haa HOPOCKTaMH  JIA
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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
https://cdto.wiki/
http://vak.ed.gov.ru

7.4.7. llndpoBbie TEXHOJIOTMH, IPUMEHAEMbIe NIPU U3YYEeHUH TUCHUILIHHBI

Ne | I{udpoBbie TEXHOIOTHH Bunpl yueGHO# paboTHI, dopmupyemble NJAK
BBITIOJTHSIEMbBIC C TIPUMEHEHUEM KOMIIECTCHIINH
IU(GPOBOM TEXHOJIOTHUU
1. | O6maunsie TexHonmoruu | JIekiuu YK-1
[IpakTHueckue 3aHATHS
(JTabopatopHbie padOTHI)
2. | bonpmve na"HHubie Jlexknuu VK-1
[IpakTrueckue 3aHATHS
(JIaGopatopHbIe pabOTHI)
3. | Texnonoruu Jlexuun YK-1
0ecTpOBOTHOM CBS3U [IpakTudeckue 3aHATHS
(JTabopaTopHbIe pabOTHI)
4. | HoBnie Jlexuuu YK-1
TIPOU3BOJICTBEHHBIC [IpakTrdeckue 3aHATHSI
TEXHOJIOTMH (JTaBopaTtopnbie paboThI)

8. MarepuajibHO-TeXHHYECKOE o0ecnevyeHue M CIUIIHHBI (MOaYJis1) (MOayJis1)

HanmenoBanune
CIICLIHUAJIBbHBIX
MOMEIIEHUN 1

MOMEILEHUH IS

CaMOCTOSITECILHOM
paboTHI

OCHAaIIEHHOCTH CTIEIIHATBHBIX TIOMEIICHUH 1 TIOMETIEHUH JIJISl CAMOCTOATEILHONU PaboThI

393760, Poccus,
Tam0OoBcKkast 00J1aCTh,
r. MudypuHCK, yiI.
WnuTepHannonanbHas,
Jom Ne 101, 2/32

VYuebOHast ay JUTOpHS JJIsI IPOBECHUS yueOHBIX 3aHATHH JIEKIIMOHHOTO THITa: VIHTepakTHBHAS
nocka — 1 mr.; Cucremuslit komiutekT — 1 mr.; [Ipoexrop Viewsonic — 1 . Habopst
JIEMOHCTPAMOHHOTO 000PYAOBaHUS U Y4eOHO-HATIISAHBIX TOCOOHH.

393760, Poccus,
TamboBcKkas 061acTh,
r. MuuypuHCK, yiI.

MutepHannoHanbpHas,
oM Ne 101, 1/114

VYueOHast ay iuTopHsi AJIsl IPOBEICHUS yUeOHBIX 3aHITHI CEMUHAPCKOT0 THIIA, KYPCOBOTO
MIPOCKTUPOBAHUSI (BBITIOJIHEHHUST KYPCOBBIX paboT), TPYIIOBBIX ¥ UHIUBHIYAIbHBIX
KOHCYJIbTAIMI, TEKYIIIEro KOHTPOJIS ¥ MPOMEKYTOUHOH aTTecTaliu (KOMIBbIOTEPHBIH KI1acc):
Cucremnsiii kommuiekT (ITpoueccop Intel Original LGA 1155 Celeron) — 9 wit.; Kabuner
OCHAIIIEH MaKeTaMH, HaTJSIIHBIMU YIeOHBIMHU TOCOOMAMH, TPEHAXKEPAMH U IPYTHUMHU
TCXHUYCCKUMU CPEICTBAMMU. KOMHB}OTepHaH TEXHHKA INOJKIKYCHA K CCTHU ((I/IHTepHeT» u
obecnieuena gocrynoM B DMOC yHuBepcHTETA.

393760, TamOOBCKas
00J1aCTh,
r. MuuypuHCK, yiI.
WuTepHannoHanbpHas,
oM Ne 101, 1/210

[omemenne it camocTosTenbHON paboTel: mpuHTep — 3 mt., MOY Canon i-Sensys MF
4410, noytoyx Hewlett Packard Pavilion, komnbtorep — 3 mr, komnetorep Celeron E 3300,
kommeiotep Dual Core, komnbrotep OLDI 310 K/I, konmpoBasnbHsIi ammapat Kyocera.
KommbroTepHast TexHUKa MOAKIIIOUYEHa K ceTH «VIHTepHeT» 1 o0ecIieueH JOCTyI B
UIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeIbHYIO CPEy YHUBEPCHUTETA.

PaGouas mporpamMma IUCHIUTUTHHBI (MOIYJIS) COCTaBJICHA B COOTBETCTBUH C TPEOOBAHUSIMU
®dI'OC BO no namnpasnenuto — 20.03.01 «Texnochepnass 6ezomacHOCTh» OT 25 Mast 2020 1. Ne

680

ABTODBI:

3aBeayromuii kKadeapoi MaTeMaTuky, (UMK U HHPOPMAITMOHHBIX TexHonorui Kapreunna H.B.
Crapmmii npenojaBatenb Kadeapbl MaTeMaTHKH, QUMK U WHPOPMAIMOHHBIX TEXHOJIOTHUN

ITuemunniesa H.B.
Peniensenr:

3aBeAYIOIIMK Kaeapol CTaHIapTU3AINK, METPOJIOTUN M TEXHUYECKOTO CepBHCA, K.T.H., JOLCHT

XaryHues B.B.

[Tporpamma pa3paborana B cootBeTcTBUU ¢ TpeboBanusimu ®I'OC BO.
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[Iporpamma paccMoTpeHa Ha 3aceJaHMd  KadeIpbl MaTeMaTUKd, (QU3HKH |
nH(popManoHHbIX TexHogoruil. [Iporokon Ne 9 ot «01» utons 2023 r.
[Tporpamma paccMOTpeHa Ha 3aceJaHUH Y4eOHO-METOINYECKON KOMUCCUU MHKEHEPHOTO
nHctutyTa @I'BOY BO Muuypunckuii I'AY, npotokoin Ne 10 ot 19 nrons 2023 r.
[Iporpamma yTBepkJeHa PemieHneM yueOHO-METOJMUECKOTO COBETa YHHBEpPCHTETa
npoTokoa NelO ot 22 uronsa 2023 ropa.
[Tporpamma nepepaboTaHa 1 10MONIHEHA B cooTBeTcTBUHU ¢ TpeboanusmMu ®I'OC BO.
[Iporpamma paccMoTpeHa Ha 3aceJaHUM MaTeMaTHKH, (GU3UKA U HHEGOPMAIMOHHBIX
TexHosorui, nporokos Ne 10 ot 13 mas 2024 r.
[TporpamMmMa paccMOTpeHa Ha 3aceJaHul Y4eOHO-METOANYECKON KOMUCCUN HHKEHEPHOTO
uncturyra ®I'60Y BO Muuypunckuit I'AY, nporokon Ne 9 ot 20 mas 2024 r.
[IporpaMMa yTBepik[eHa Ha 3acelaHuu y4eOHO-METOJIMYECKOTO0 COBETa YHHBEPCHUTETA
npotokoi Ne 9 ot 23 mast 2024 r.
[Iporpamma nepepaboTana u A0MOHEHA B cOOTBeTCcTBHH ¢ Tpeboanusimu OI'OC BO.
[Iporpamma paccMOoTpeHa Ha 3aceJaHud  Kadenpbl MaTeMaTukd, QUMK U
MH(OPMALIMOHHBIX TEXHOJOTUH, poTokos Ne 8 ot 7 anpesns 2025r.
[Tporpamma paccMOTpeHa Ha 3acelaHUH y4eOHO-METOINYECKOH KOMUCCUHM MHKEHEPHOTO
unctutyta ®I'60Y BO Muuypunckuiit I'AY, nporokon Ne 8 ot 14 anpens 2025r.
[Tporpamma yTBepxk/eHa Ha 3acelaHUM Y4eOHO-METOAMYECKOIO COBETa YHUBEPCUTETA
rpotokoda Ne 8 ot 23 anpens 2025 roxa.
[Tporpamma nepepaboTtaHa u 10MoiIHEHa B cooTBeTcTBUHU ¢ TpeboBanusimu ®I'OC BO.
[Iporpamma paccmMoTpeHa Ha 3acefdaHUM Kadeapbl MaTeMaTUKH, (QU3UKH U
MH(POPMALMOHHBIX TEXHOJIOIUM, mpoTokoa Ne 8 ot 6 anpesns 2026r.
[TporpamMmMa paccMOTpeHa Ha 3aceJaHul Yy4eOHO-METOANYECKONH KOMUCCUHN UHKEHEPHOTO
uncturyra ®I'60Y BO Muuypunckuit I'AY, nporokon Ne 8 ot 13 anpens 2026r.
[IporpamMMa yTBepk[eHa Ha 3aceaHUU y4eOHO-METOJUYECKOrO0 COBETAa YHUBEPCHUTETA
nporokos Ne 7 ot 22 anpens 2026 rona.

OpuruHan JOKyMEHTa XpaHUTCd Ha Kadenpe TEeXHOJOTHYECKHX MPOIECCOB H
TexHOC(epHOi 6€30MaCHOCTH.
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