08685 Cepreii Bagumnposmy

3 f patore
(OF BIOIPKETHOE OBPA3OBATE/IbHOE YUPEXIEHME BHICUIETO OBPA3OBAHIA "MAMYPUHCKAM
VBEPCUTET', 1.2.643.100.3=12083037323135363638393637,

Conosbés Cepren Bnagnmmposuny

2l 10 g
0313436323637, email=it- o epreit \ sn=Conossés,

benepaibHOE TOCYAAPCTBEHHOE OIOPKETHOE 00pa30BaATENbHOE YUPEKIEHNE

_ BBICILIETO 00pa30BaHHs 5
«MHUYYPUHCKUU T'OCYJAPCTBEHHbBIM ATPAPHBIM YHUBEPCUTET»

Kadenpa marematuku, Gpuznku u nHGOPMAIIMOHHBIX TEXHOJIOTHI

YTBEPXIEHA YTBEPXIAIO
peleHreM y4eOHO-METOJMIECKOTO COBETA IIpescenarens y4eOHO-METOUYECKOTO
YHHUBEPCUTETA COBETd YHUBEPCHTETA
(mpotoxou ot 22 utonst 2023 r. Ne 10) e ?”/L C.A. XKunxos

«22» urons 2023 T.

PABOYAA ITPOI'PAMMA JUCHUIIVIMHBI (MOAYJIA)
OCHOBBI MCKYCCTBEHHOI'O HHTEJIVIEKTA

Hanpasnenue noaroroBku 35.03.06 ArpounxkeHnepus
Hanpasnennocts (mpoduiib) DneKTpooOOpyI0BaHUE U IJIEKTPOTEXHOJIOT MU

KBanudukanus 06akanasp

Muuypunck — 2023



1. Ilesiu ocBOEHUSI AMCUUTIMHBI (MOTYJISA)
[ensitMu OCBOCHUS TUCITUIUIMHBI (MOJYJISI) SIBJSICTCS OBJaJICHUE O0yUYaIONUMUCS OCHOB-
HBIMHU METOJaMH TCOPHU HHTCIIICKTYAJIbHBIX CUCTEM, HpI/IO6peTCHI/Ie HaBBbIKOB I1O HCIIOJIb30Ba-
HHUIO MHTCJUICKTYAJIbHBIX CUCTCM, U3YUCHUC OCHOBHBIX MCTOAOB NPCACTABICHUSA 3HAaHUU U MO-
JICTTMPOBAHUS PACCYKICHUM.

2. MecTo qucuMIUIMHBI (MOAYJISA) B CTPYKType 00pa3oBaTeibHOM Npo-

IrpaMMBbI

CoracHo y4eOHOMY ITUTaHY IO HampaBieHHUIO MoAroToBku 35.03.06 ArpowH)XeHEepHsl JTHC-
uuruinHa «OCHOBBI UCKYCCTBEHHOT'O MHTEIIEKTa» oTHocuTcs K bioky 1. Jlucuummunsl (Moy-
) (b1.B.IB.01.03).

Jlnist OCBOCHMSI TUCIMITIIMHBI (MOTyJ1s1) «OCHOBBI HCKYCCTBEHHOTO HHTEIIEKTa» 00ydaroIu-
€Csl UCIOJIb3YIOT 3HAHUS, YMEHHUS, HABBIKH, COPMHUPOBAHHBIE B XOJE€ W3YUYCHHS IUCLMILIUH
«MHdopMaloHHbIE TEXHOJIOTHI, «KOMITbIOTepHas rpaduka», «Cucrema MHTEpHETY.

Matepuan AUCUUIIINHBI (MOYJIl) TECHO B3aMMOCBS3aH C TAaKUMHU TUCIUILUIMHAMU (MO-
oysiMu), Kak «9BM u nepudepuiinpie ycTpoicTBa», «baspl naHHBIX». 3HAHMS, YMEHUS U HAaBbI-
KH, cOPMHUPOBAHHBIE B XOJ€ M3yYEHHUs NaHHOW AMCUUIUIMHBI (MOJIYJIs) HEOOXOIUMBI B Jallb-

HEHUIIEM

JJIA

MIPOXOKICHUS

TEXHOJIOTHYECKOM ) MPaKTHKH, TOATOTOBKU K ['UA.
3. HJIaHI/IpyeMLIe pe3yJabTaThI OﬁyquI/IH o AMCIomIlJinHe, COOTHECCHHbIC

¢ IVIAHMPYEMbIMH Pe3yJIbTATAMHU OCBOCHHUSA 00pa30BaTeJIbHOM MPOTrPaMMBbI
OcBoenue JUCHUITIIITNHBI (MOIIYJ'IFI) HaIIpaBJICHO Ha (I)OpMI/IpOBaHI/Ie CICAYIOIHX KOMIICTCH-

LUAH:

MPOU3BOACTBEHHOMN

TEXHOJIOTUUECKOU

(mpoexTHO-

YK-1 CrnocobGeH ocymiecTBIsATh MOWCK, KPUTHUYECKUN aHaIM3 U CUHTE3 uHopMaiuw,
MIPUMEHATh CUCTEMHBIN TTOAXO/ JIJIsl PEIICHUSI ITOCTABJICHHBIX 3a/1a4.

KOZ[ U HAUMCEHO- KO,I[ 1 HAaUMCHOBA- KpI/ITGpI/II/I OLCHMBAHUS PE3YJIbTATOB O6y‘I€HI/IH
BaHUC YHUBEP- HUE UHAUKATOpa HU3KAH (Z[OHOpOFO-
CaJbHOU KOMIIE- | JOCTUXKECHMS yHU- BbIi, KOMIIETEHIIMS HIOPOTOBBIH 6a30BbIi IIPOJBUHYTHII
TCHLNHU BEPCAJIbHBIX KOM- HE C(bOpMI/IpOBaHa)
MNeTeHIUMN
Kareropusi yHuBepcanbHbIX KOMOETEHIUH - CUCTEMHOE U KPUTHUYECKOE MBIIICHHUE
VYK-1. N-1yk1 — | He moxer ananu- | Cnabo ana- | Xopomo aHa- | OTJIU4HO
CnocobeH | Ananuzupyet 3UpOBATh 3ajavy, | JU3UPYET 3a- | JU3UPYET 3a- | aHAIU3UPYET
OCYIIECTB- | 3a/1ady, BBIJe- | BBIACHSS ee 0a30- | mady, BbIle- | Jady, BBIIENSS | 3a7a4y, BbI-
TSTH TIOUCK, | Jisise ee 0a30BbIE | BbIE COCTaBIISIO- | Jisgsl ee 0azo- | ee 0a3oBble | memsisi ee Oa-
KpUTHYE- COCTABJISIIOIIME, | IIIUE, HE OCy- | BBIE COCTaB- | COCTaBJISIO- 30BbIE co-
CKMM aHa- | OCYIECTBIISET HIECTBJISIET  Je- | JISIOUIMeE, IIMe, XOpOILO | CTaBISAIOIINE,
U3 W CHUH- | IGKOMIO3UIIMIO | KOMIIO3UIIUIO 3a- | c1ad0  OCy- | OCYIIECTBISET | OTIMYHO
TE3 WH- | 3a/1a4u Jauun LIECTBISET JIEKOMIT03H- OCYLIECTBIISI-
dhopmarymy, JEKOMITO3H- | ITUIO 33/1a4u €T JIEKOMIIO-
MIPUMEHSATD LU0 337241 3UIMIO  3a]a-
CUCTEMHBIHN qu
noaxon mis | MJI-2yk-1 — | He moxer naxo- | He nocta- | JlocraTrouno Ycneurno
pereHus Haxonut u xpu- | IUTh U KPUTHYE- | TOUHO YETKO | OBICTPO Haxo- | HAXOAUT |
IIOCTABJICH- | THYECKH aHAJIM- | CKH  aHAJIM3UPO- | HAXOAUT U | AUT U KPUTHU- | KPUTUUYECKU
HBIX 3a7a4. | 3upyer wuHGOP- | BaTh  WH(OpPMA- | KPUTUYECKH | YECKH aHaJu- | aHAJTU3UPYET
MaIyio, HEoO0- | U0, HEOOXOIH- | aHATU3UPYET | 3UpyeT uH- | HHpOpMa-
XOMUMYIO ISl | MylO JUIsl  pere- | uHdopma- dhopmaruto, U0, HEoO-
pelIeHusT  MO- | HUSL  TIOCTaBIICH- | MO, HEO0O0- | HEOOXOAUMYIO | XOJIUMYIO
CTaBJICHHON 3a- | HOM 3aJa4H. XOJIUMYO JUISL  peUIeHus | U1l PELICHUs
Ja4i. JUISL PEILICHUs | TOCTABJICHHOW | MOCTaBJICH-
OCTaBJICH- 3aJ1a4N. HOMU 3a7a4yu.




HOI 3a1a4u.

N-3yk1 — Pac- | He wMoxer pac- | Cnabo pac- | locratouHo VYcenemHo
CMaTpUBaET CMOTPETH BO3- | cMaTpuBaeT | OBICTPO  pac- | paccMaTpH-
BO3MOXXHBIE Ba- | MOKHbIE BapHaH- | BOSMOXHbBIE | CMaTPUBAET BaeT BO3-
pUaHTBl  pelle- | Tl PEUICHUs] 3a- | BApUaHTBI BO3MO>KHbIE MOJKHBIE Ba-
HUS 3a/a4d, | 1a4yd U OIICHWUTDH | pEIICHUs 3a- | BApUaHThl pe- | pUaHThl  pe-
OLICHUBast WX | UX IOCTOMHCTBA M | Jaud, 4TOOBI | IICHUS 3aJauu, | IEHUs 3aja-
JOCTOMHCTBA M | HEIOCTATKH. OLICHUTh MX | YETKO OILICHU- | UM, OLIEHUBAs
HEJ0CTaTKH. JIOCTOMHCTBA | Basi UX JAOCTO- | UX JOCTOMH-
U HeIoCTaT- | MHCTBAa U HE- | CTBA U HEJO-
KH. JTOCTaTKH. CTaTKHU.
N1-4yk1 — | He wmoxer rpa- | He nocra- | Jlocrarouno Ouens rpa-
['paMOTHO, J10- | MOTHO, JIOTMYHO, | TOYHO  TIpa- | [PaMOTHO, JIO- | MOTHO,  JIO-
TUYHO, apry- | apryMeHTHpOBa- | MOTHO, JIO- | THYHO, apry- | THYHO, apry-
MEHTHPOBAHO HO c(pOpMHUPOBATH | TMYHO, apry- | MEHTUPOBAHO | MEHTHUPOBAHO
dbopmupyer COOCTBCHHBIC MEHTHPOBaHO | (hopMupyeT dbopmupyer
COOCTBEHHBIE CY)KIEHUS u | hopmupyer COOCTBEHHBIE | COOCTBEHHBIE
CY>KIEHUS u | oneHKd. He o0T- | COOCTBEHHBIE | CYy)KIEHUS U | CY)KICHUS U
oueHkd. Otau- | nu4aer (akTbl OT | CY’)KJIEHUS U | OUEHKU.  XO- | OLEHKH.
yaeT (akThl OT | MHGHUH, HHTEP- | OL[CHKHU. pouio otiu4a- | beictpo  ot-
MHEHHW, WHTEp- | mpeTanuid, one- | Cnabo oTim- | eT ¢akThl OT | Tu4aeT Qak-
mpeTanui, oIe- | HOK U T.J. B pac- | yaeT (akThl | MHGHUW, WH- | Tl OT MHe-
HOK ¥ T.0. B |CYyXKICHHIX Jpy- | OT MHEHHUH, | TepIpeTanui, | HUM, HHTEp-
pPacCyXJIEHUSIX | TMX YYaCTHUKOB | MHTEpPIpPETa- | OLEHOK W T.J. | IpeTalui,
JIpYrMX  ydacT- | IeATeIbHOCTH LUH, OIIEHOK | B paccyX/je- | OLEHOK U T.1.
HUKOB JI€ATEIb- U T.J0. B pac- | HUSIX JPYTUX | B paccyxnie-
HOCTHU CYXKJIEHUSX YYaCTHUKOB HUSX JPYTUX
JIPYTUX JEATEIbHOCTH | YYACTHUKOB
Y4aCTHUKOB JesITeNIbHO-
JEATENBHO- CTH
CTH
NJI-5vk-1 — | He moxer ompe- | Cnabo ompe- | Xopoiio Ycneurno
Onpenensier U | I€NIUTh U OLIEHUTD | JIEJISIET U | OIpenenser U | Oonpeienser u
OLICHMBAET IIO- | MOCJIEJCTBUS OLICHUBACT OLICHMBAET IIO- | OLIEHUBAET
CIIEJICTBUSL BO3- | BOSMOXHBIX  pe€- | MOCIEACTBUS | CIEACTBUS MOCJIEACTBUS
MOXXHBIX pelle- | IeHUH 3aJauH. BO3MOJKHBIX | BO3MOXHBIX BO3MOKHBIX
HUM 3a7a4U. peLIEHNI 3a- | pelIeHn  3a- | peleHui 3a-
JIa4H. JIa4H. JTauH.
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B pesynbrare n3yueHus AUCUUILTHHBI (MOYJIs1) OOYYAIOIIHIACS TOMKEH:
3HATh OCHOBHBIC HAIIPABJICHHUS aHAIN3a TAHHBIX; APXUTEKTYPhI TITyOOKHX HEUPOHHBIX Ce-
Tel, MIPUMEHSAEMbIX B PEIICHUU MPAKTUYECKHUX 3a/1a4; MPUHILIMIBI IPUMEHEHHUsS] HEHPOHHBIX Ce-
Tel B 3aa4ax ¢ npuMeHenuem MU;
YMETh OCYIIECTBIIATh KPUTUUECKUN aHAIIU3, TPUMEHATh CUCTEMHBIA MOJIXOJ JUIsl pellie-
HUS TOCTaBJICHHBIX 3a/1a4, HACTpauBaTh HEOOXOIUMOE OKPYKEHHUE ISl pabOThl ¢ HEHPOHHBIMU
CEeTSIMH; OCYIIECTBIATh KPUTHUECKUN aHAIM3 MPOOJIEMHBIX CUTyallMii HA OCHOBE CHCTEMHOTO
MOAX0/a, BRIPA0aThIBaTh CTPATETHIO JICHCTBUA;
BJIJICTh HABBIKOM MPOBEIEHUS MOJHOTO IIUKJIA BEIUUCIUTEILHOTO 3KCIIEPUMEHTA, OTpa-
YKEHHS X0Ja BBIMOJHEHHS MPOEKTa U MOJIYYEHHUS PE3YJIbTATOB B OTUYETaX U JTOKYMEHTAIlUH; BJla-
JIeeT HaBBIKOM KCIIOH30BAHMS CYIIECTBYIOIIMX MPOTPAMMHBIX OMOIMOTEK M MOJENEH, co3la-
HUS IPOTPAMMHBIX peau3aiuii ri1y00KUX HEHPOHHBIX CETEH.




3.1 MaTpuiia cooTHeceHHsI TeM/pa3/1eJI0OB Y4eOHOM TN CIUIIMHBI (MOXYJIS) U
(¢opMupyeMBbIX B HUX YHHBEPCAJbHBIX KOMIIETCHIUI

Tembl, paziensl AUCHUTUITMHBL (MOIYJIsS) Komnereniuu O6uiee
KOJIMYECTBO
VK-1 KOMIIETECHIIMH
1. BBeneHue B UCKYCCTBEHHBIN MHTEIUIEKT + 1
2. DKCIEpTHBIE CHCTEMBI U MIPEICTABICHHE + 1
3HAHUU
3. AJTOpPUTMBI OMCKA pelIeHUuH + 1

4. CTpyKTYypa " coepKaHue TUCHUILTHHBI (MOYJIs1)
OO0r1mas TpyA0eMKOCTb AMCHHILTHHBI (MOJYJIsI) COCTABIISIET 2 3aUETHBIX SUHHUIBI (72 aK.4acoB)

4.1. OO0beM QUCHUILIMHBI (MOAYJIs) U BUAbl Y4eOHOI padoThl
KonnuecTBo ak. yacos
Bttt sansTii 10 OYHOM opMe | 1m0 3a04HOMU pop-
oOyueHus Me 00yueHus
5 cemectp 4 xypc
OO011as TpyA0€MKOCTh JUCITUIUIHMHBI (MOJTYIIS) 72 72
KonTakTHas paboTa 00y4arImuxcs ¢ MpernoiaBa- 32 14
TEJeM, B T.U.
ayJIMTOPHBIE 3aHSTHSI, U3 HUX 32 14
JICKITUU 16 6
IPAKTUYECKHE 3aHSITHS 16 8
CamocrosiTenbHas paboTa 00yJaronmxcst 40 54
npopaboTka y4eOHOro Marepualia Mo JAUCIH- 15 20
IUIMHE (KOHCIEKTOB JIEKIUH, YUeOHUKOB, MaTepU-
QJIOB CETEBBIX PECYPCOB)
BBIIIOJIHCHNE MHIMBUAYAJIbHbIX 3aJaHUI 15 20
MOJITOTOBKA K TECTUPOBAHUIO 10 14
KoHnTpons - 4
By utoroBoro KOHTpoIIst 3a4eT
4.2. Jlekuuu
Ne Paznen mucturuiHbl (MOIYIISI), TEMBI Ob6beMm dopmupyroime
JIEKIMIA U X COZIepIKaHue B aK. yacax KOMIICTEHITHH
OYHas 3a049Has
¢dopma ¢dopma
o0yueHust | o0y4ueHus
BBeneHne B MCKYCCTBEHHbIH MHTeJ-
JIEKT
1. OCHOBHBIE 3a7a4d CUCTEM HCKYCCTBEH- 2 2 VK-1
HOro uWHTelekTa. Knaccudukanus, kia-
CTepu3alsl, perpeccus.
2. Tunel MalIMHHOTO OOYYCHHSI: C YUUTe- 2 VK-1
aem, 0e3 yuuTessi, ¢ YaCTUUHBIM MPUBJIe-
YEHHEM YUMTeNsl, 00yUeHHUE C MOAKPETI-
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JICHUEM.

JKCIepTHbIE CUCTEMbI M NIPeACTaBJIe-
HHUe 3HAHUN

Knaccudukanust Ha mpuMepe anropurma
k-ommxaitmux coceneir (KNN) Omiro-
HaJIbHO: BBICTPHIN TOMCK OrKaimux co-
ceneil. MeTpuKH OIIEHKH Kilaccuduka-
LMK TToJIHOTa, TouHocTh, F1, ROC, AUC.
BanunanronHas 1 TecToBasi BHIOOPKA.
Kpocc-Banunanus. Pabora ¢ kareropu-
aJIbHBIMUIIPU3HAKAMM.

YK-1

Perpeccusi. MeTpuku OLICHKH pETPECCUH:
MSE, MAE, R2 — koaddunuent nerep-
MuHauuu. JIuHeilHas perpeccus, IOJU-
HoMuanbHas perpeccus. IlepeoOyuenue
U perysipusanusi, rpedHeBas perpeccus,
LASSO, Elastic Net.

JluneiHble MOsIEH AJIS KJIACCU(PUKALIUN.
[TepuentpoH, JorucTuyeckas perpeccus,
IIOJIHOCBSI3HbIE HEHPOHHBIE CETH, CTOXa-
CTUYECKUM TIpaJueHTHBIA CIYyCK U 00-
paTHOE pacHpOCTpaHEHUE TIpaJUEHTA.
Perymsipusanust  JIMHEWHBIX — MOJEINIEH
KJIaccu (KA.

Knacrepusanus. k-means, k-means++,
DBSCAN, arnomepatuBHas KJ1acTepu-
3auusi. MeTpUKH OLIEHKH KJIaCTepU3alluu

YK-1

AJITOPUTMBI IOMCKA pelieHuii

ANTOpUTMBI, OCHOBaHHBIE Ha IMpPHUMEHE-
HUU pelaroumx aepeBbeB. Kpurepuu
pasfeneHus ys3ia: HMH(DOPMALMOHHBIN
BBIMIPBIII, KpuTepuid JkuHu. AHCaM-
0JIM pemIaInX JepeBbEB: CIy4YalHbIN
Jiec, TPaJIMCHTHBIA OyCTHHT.

Meron onopHbIX BeKTOpoB. I[IpsAmas wu
obpatHas 3amada. OrnpejesneHHe OIop-
HBIX BEKTOPOB. SIIE€pHBIN TPIOK.

YK-1

HauBHeb1i1 GaliecoBCKU KIIacCUPUKATOP.
Metonbl OLIEHKH pacCIHpeleeHus IpHU-
3HakoB. EM-anroputM Ha npumepe cme-
CHU rayCCHaH.

MeTtobl 0€3rpaTueHTHON ONITUMU3AIINHN:
ciydaitaeiii mouck, hill climb, omxwur,
T€HETHYECKUM aJITOPUTM

YK-1

Bcero

16




4.3.

IIpakTH4eckune 3aHATHS

Ne  |Pazmen mucrummael (Motyist) (MOIY- OObeM B ak.gacax dopmupyromue
JI51), TEMBI JICKIIUH U UX COAepKaHHe PR I KOMIIETEHIINH
dbopma dbopma
o0ydeHust | 00Oy4yeHUs
Mertomabl paboThI ¢ Tabnumamu B Python. 2 2 YK-1
Arperarys v BU3yalu3ainus JaHHbBIX.
[IpoBenenue nepBUYHOTO aHAN3A J1aH-
HBIX.
2. Hcnonbs3oBanue U CpaBHEHUE aITOPUT- 4 YK-1
MoB knaccupukanuu: kNN, pemaromue
JepeBbes U MX aHCaMOJIH, JIOTHCTUYECKast
perpeccusi.
3. Hcnosp30Banue U OLICHKA AITOPUTMOB 4 YK-1
perpeccun. [logbop onTuManbHBIX Ma-
paMeTpPOB PErpeccu.
4, OnTuMHU3aIMOHHBIC 33/1a4U U UX pellie- 4 YK-1
Hus. [lonbop rumepmapamerpos anro-
pUTMa C IOMOIIBIO METOIOB ONITHMH3a-
017078
Bcero 16

4.4. JlaGopaTopHble padoThI

JlaboparopHblie pabOThI HE TPEyCMOTPEHBI.

4.5. CamocTosiTeibHasi padoTa 00y4alommnxcs

O0BeM ak. 4acoB

Pazgen mucHuIumHb .
AT AMCTL Bun camocrosTenbHOM pa60TLI O4dHad
(Momyns) 3a049Hast
dbopma
dopma
o0yue-
oOy4eHust
HUS
[TpopaboTka yuyeOHOro MaTepuana mo JUCIH-
IUIMHE (KOHCIEKTOB JIEKINH, y4eOHUKOB, Ma- 5) 7
1. Beenenue B uc-
. TEPHAJIOB CETEBBIX PECYPCOB)
KYCCTBEHHBI WHTEIJIEKT >
BrinosiHeHNE WHIMBUAYAJIbHBIX 3aJaHUN 5 7
IToAroToBKa K TECTUPOBAHUIO 3 5
[TpopaboTka yuyeOHOrO MaTepuana mo JUCIH-
2. DKCHEpPTHBIE  CH- | IUIMHE (KOHCIIEKTOB JIEKIIUH, y4eOHUKOB, Ma- 5 7
CTeMBl W TIPEJCTABICHUE | TEPUAJIOB CETEBBIX PECYPCOB)
3HAaHUH BrinosiHeHNE WHIMBUAYAJIbHBIX 3aJaHUN 5 7
IToAroToBKa K TECTUPOBAHUIO 3 5
[IpopaboTka yueOHOTO MaTepHaia Mo JUCIIH-
TIHHE (KOHCIIEKTOB JICKINH, Y4eOHUKOB, Ma- 5 6
3. ANTOpPUTMBI TIOHC-
. TEPUAJTIOB CETEBBIX PECYPCOB)
Ka perreHni >
BrInoHeHNe HHIUBUIYATHHBIX 3aJaHUN 5 6
IloAroToBKa K TECTUPOBAHUIO 4 4
Hroro: 40 54




Mertoanyeckue yka3aHus Ui IPOBEACHUS MPAKTUUECKUX 3aHATUHN 1o qucuuiuinae «Oc-
HOBBI MCKYCCTBEHHOT'O MHTEJUICKTa» i HampasieHus noarotoBku 09.03.01 Undopmaruka u
BBIYMCIIMTENIbHAS TeXHUKA — MuuypuHCK, 2023.
4.6. BbinoJiHeHH e KOHTPOJILHOI padoThl 00Yy4AKIMMHUCS 3209HOH (POPMBI
[TpuctynaTh K BBIIOJIHEHUIO KOHTPOJIbHOM pabOThl HEOOXOAMMO IOCIIE U3YyUYEHUs] MaTe-
pHana mo JUTEpaTypPHBIM UCTOYHHUKAM, YOSIUBIIKCH ITyTEM OTBETOB Ha BOIPOCHI IS CAMOIPO-
BEPKH, YTO MaTepUal TEMbl YCBOEH.
Llenbi0 KOHTPOIBHOM PaOOTHI O JUCHUIUIMHE SBIISIETCSI PACCMOTPEHHE TEOPETUUYECKIX
aCIeKTOB U IPUMEHEHNE OCHOBHOIO MHCTPYMEHTAPHsI YIIPABJICHUS HAyUYHBbIM HCCIIEIOBAHUEM.
TpeboBanust kK 0HOPMIICHUIO.
KontponbHas paboTa MOXeT ObITh BBIIIOJHEHA B YUYEHHMUYECKOW (LIKOJBHON) TeTpaau
Wwid Ha Juctax Gopmara A4 medaTHBIM WM PYKOMHMCHBIM (YETKHM, YUTAEMBIM) CIIOCOOOM.
BeinonHeHHble 3a1aHUs pacloyiaraloTcs Mo NpeACcTaBIeHHOMY NOopsaky. CIMCOK MCIOJb3ye-
MOM JIUTEPATyPHl IPUBOIUTCS B KOHIIE PaOOTHI.
Ha tutynpHOM nucTe pacnojaraercs cieayrouias nHpopMalus: Ha3BaHUE JUCLUILIH-
Hbl, ®.1.0. obyuaronmiics, Kypc, Tpymmna, HOMep 3a4¢THOW KHW)KKH, HOMEp BHIOPAHHOTO Ba-
pHaHTa U HOMEpPA BBINOJIHEHHBIX 33JaHUH 110 HOPSIIKY B CIEIYIOLIEM BUJIE:
Cpoku BBITIONTHEHHS. BBIMOTHEHHAsT KOHTpOJIbHAs paboTa MOANKCHIBACTCS 00ydaro-
IIMMCSL U CHIaeTCs Ha IMPOBEPKY INPernoAaBaresio Ha Kadeapy B yCTAaHOBJIEHHBIE CPOKH, Kak
npaBuio, 3a 10 aHei mo Hawama ceccuu. [IpoBepka KOHTPOIBHOW PabOTHI MpenoaaBaTeieM
OCYILECTBIISICTCSI B TeUEHHE Henenu mnocie ee caauu. KoHTposbHas paboTa aoikHa OBITh
3auTeHa K Hadally SK3aMEHALlUOHHOW CECCHH.

4.7. Conep:kaHue pa3aejioB IMCUUIIIMHBI (MOTYJIA)

1. BBeeHue B MICKYCCTBEHHBI WHTEJUICKT.

OcCHOBHBIE 3a/1a4l CUCTEM HCKYCCTBEHHOro MHTeuiekTa. Knaccudukanus, kiacrepusa-
1us, perpeccus. THUIIBI MAIIMHHOTO OOYYEHHUs: C YUUTeNeM, O€3 yUnuTesl, C YaCTUYHbIM IIPUBIIE-
YEHHUEM YUUTelNs, 00yYeHHE C MOAKPEIIEHUEM.

2. OKCHepTHBIE CUCTEMBI U MPECTABICHUE 3HAHUM.

Knaccugukanus Ha npumepe anroputma k-Ommxkaiimux cocenert (kKNN) OnunoHanbHO:
BoicTphIil mouck Ommkaimmx coceneil. MeTpuku oleHKH Kiaccu(UKaluu: MOJHOTA, TOYHOCTD,
F1, ROC, AUC. Banunanmonnas u TectoBas BbiOopka. Kpocc-Banmuaanus. Pabora ¢ xareropu-
QJIIbHBIMU MPU3HAKaMH.

Perpeccusi. Merpuku onenku perpeccun: MSE, MAE, R2 — koagdunment nerepmuna-
uuu. JluneliHas perpeccusi, moJuHOMHUadbHas perpeccus. [lepeoOyueHue u perynspuzanus,
rpebneBas perpeccus, LASSO, Elastic Net.

Jluneiinbie Monenu s kinaccudukamnun. [leprentpon, TorucTUyYecKasl perpeccus, moJi-
HOCBSI3HbIE HEHPOHHBIE CETH, CTOXaCTUYECKHI I'paJIMEHTHBIN CITyCK U 00paTHOE pacrpocTpaHe-
HUE TpaJiueHTa. Perynsapusamnus JMHEHHBIX MoIeTIel KilacCu(DUKAITUNN.

Knacrepuzaums. k-means, k-means++, DBSCAN, arnomepartuBHas KiacTepU3allys.
MeTpukH OLIEHKH KJIacTepHU3aluu

3. ANTOpPUTMBI IOMCKA PELLIEHUI.

ANTOpUTMBI, OCHOBaHHbBIE HAa IPUMEHEHUHN pelIaloIuX AepeBbeB. Kpurepun pasnenenus
y351a: HHGOPMAIIMOHHBIM BBIMTPHILI, KpuTepuil Dkunu. AHCaMOIHM pelaronmx AepeBbeB: Cy-
YaifHbIH Jiec, TpaIueHTHBIA OYCTHHT.

Merton onopHbIX BeKTOpoB. IIpsiMas u oOpaTtHas 3agaya. OnpeseneHrne ONOPHBIX BEKTO-
POB. S IepHBIN TPIOK.

HauBHebrii GaiiecoBckuii kimaccudukarop. MeToapl OIEHKH pacIlpeneleHus] MPU3HAKOB.
EM-anroputm Ha IpuMepe CMECHU TrayCCUaH.

MeTtobl 6€3rpaiMeHTHON ONITUMU3ALNU: CITydalHbIi ouck, hill climb, or-xur, renetu-
YECKUH aJrOpuT™M



5. O0pa3oBare/ibHbIE TEXHOJIOTUHU
[lpy n3yueHHH TUCUUILTMHBI (MOJYJIS) MCIIOJIb3YIOTCS MHHOBALMOHHBIC 00Pa30BaTEIIbHbBIC
TEXHOJIOTMM Ha OCHOBC HHTCIpalld KOMIICTCHTHOCTHOIO W JIMYHOCTHO-OPHCHTHPOBAHHOI'O
moaAXO040B € 3JICMCHTAMH TPaJUIHUOHHOI'O JICKIMOHHO-CEMHUHAPCKOI'0 U KBaBI/IHpO(i)eCCI/IOHaJIB-
HOTO 06y‘{eHI/IH C HCIIOJB30BAHUEM HHTCPAKTHUBHBIX (bOpM IIPOBCACHUA SaHHTHﬁ, HuccjacaoBa-
TEJICKOM MPOEKTHON JEATEIbHOCTH M MYJIbTUMEIUIHBIX yUYeOHBIX MaTEpPHAIOB

Bun yuebHoii pa- O06pa3oBarenbHbIE TEXHOJIOTHH
00ThI

DNEeKTpOHHbIE MaTepUabl (B T.4. CETEBbIE UCTOYHUKH), UCIIOJIB30-
Jlexuun BaHUE MYJIbTUMEIUUHBIX CPEICTB, pa3JaTOUYHBIA MaTEpPHAIL.
[IpaxkTrueckue TecTtupoBaHue, BBIIOJHEHUE TIPYIIOBBIX ayAUTOPHBIX 3aJaHM,
3aHATHSA WHIVBUAYAJIbHbIE TOKJIAbI.
CamocTosiTenbHbIe Bremonnaenue pedepatuBHON pabOTHI; MOATOTOBKA W 3allUTa CO-
paboThI OOIIeHUs C UCIOJIB30BAHUEM CIIAMI0BBIX IPE3CHTALMH.

6. OueHoYHbIE CpeacTBA TUCIUINIMHBI (MOIYJISA)

OCHOBHBIMU BHJAaMH JUCIUIUIMHAPHBIX OIIEHOYHBIX CPEACTB NMPHU (HYHKIIMOHUPOBAHUN MOIYJIb-
HO-PEUTUHIOBON CHUCTEMbI OOyUEHMsI SBJSIFOTCA: Ha CTaJuM pyOexHOro peWrtuHra, popmupye-
MOT0 IO pe3yJbTaTaM MOJYJIbHOI'O KOMIIBIOTEPHOTO TECTHPOBAHHUSI — TECTOBBIE 3aJlaHUs; HA
CTaJUH MOOILPUTEIBHOTO PEUTHHTa, (POPMUPYEMOTO O Pe3ysbTaTaM HalKCaHHs U 3aLUThI pe-
(bepaToB MO aKTyallbHOW MPOOIEMaTHKE, Ha CTaJUH MPOMEKYTOUYHOTO PEHTHHTA, ONpEesieMo-
IO [0 pe3yJibTaTaM CcJauu 3a4eTa — TEOPETUYECKHE BOIIPOCHI, KOHTPOIUPYIOLIUE TEOPETUIECKOE
coJiepKaHne y4eOHOro Marepuasia, ¥ MPaKTHUYECKUE HABBIKK U3 Pa3JIMYHBIX BUIOB Mpodeccuo-
HaJIbHOW JiesitenbHOCTH oOyyatomerocs no OIIOIl nanHoro HampasiieHus, popMupyemsie npu
M3Y4YEHUH JUCHUIUINHBI (MOyJis1) «OCHOBBI HCKYCCTBEHHOTO UHTEJIEKTa»

6.1. ITacnopt ¢oHaa OLIEHOYHBIX CPEACTB MO JUCHUIINHE

Ne | KonTtpomupyemsie pa3aens] Komx koHTponpyemoin O11eHOYHOE CPECTBO
n/m | (TeMbl) TUCHUTUIMHBI (MO- KOMIIETEHIH HaumenoBanue KomnuectBo
JLyJ1st)
BBeneHue B UCKYCCTBEHHBIN VK-1 TectoBbIe 3a7aHNA 20
MHTEJUICKT Tewmbl pedepaton 5)
Bomnpocs! s 3aue- 8
Ta
DKCIIEPTHBIE CUCTEMBI U YVK-1 TecToBbIe 3a1aHUS 20
Mpe/CTaBIeHUE 3HAHUH Tems! peeparos 5
Bomnpocsr mst 3a- 10
qera
ANTOPUTMBI IOMCKA pelle- YK-1 TecToBrle 3aaHNA 20
HUI Tems! peeparos 5
Bomnpocs! st 3aue- 8
Ta

6.2. Ilepeuenb BompocoB s 3auera (YK-1)
OCHOBHBIE 33/1a4¥ CUCTEM MCKYCCTBEHHOTO MHTEIUIeKTa. Kimaccndukanmusi.
OcHOBHBIE 331a4M CUCTEM UCKYCCTBEHHOTO MHTEIIeKTa. Kiactepusanus.
OCHOBHBIE 331a4H CHCTEM MCKYCCTBEHHOTO MHTEIUIEKTa. Perpeccusi.
TuIb MaIMHHOTO OOYYEHUS: C yUUTENEM.
Tunbel MalmMHAOTO 00yUYeHUs: 0€3 yuuTens.
Tuner MammMHHOTO 06y‘{eHI/IHI C YaCTUYHBIM NPUBJICYCHHUCM YUYUTCIIA.
Turmbl MaMHAOTO 00yUYEHUS: 00YYEHHUE C TIOKPETIIICHHEM.
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8. Knaccudukanus va nmpumepe anroputma k-ommkaiimux coceneid (KNN)

9. BrIcTphIii MOMCK OMMKARIINX COCEICH.

10. MeTpuku OleHKH Ki1acCH(pUKAIMK: TI0JHOTa, TouHOoCTh, F1, ROC, AUC.
11. Banmunanuonnas u tectoBas BeiOopka. Kpocc-Bamumanus.

12. Pabota ¢ KaTeropuajibHbIMH MPU3HAKAMH.

13. Merpuku onienku perpeccun: MSE, MAE, R2 — ko3¢ ¢unpenT rerepMuHamum.

14.  JluneiiHas perpeccusi, HOJMHOMHAIILHASI PErPecCcusl.

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

16.  IlepuentpoH, JIOTUCTUYECKAS PETPECCHs], TOTHOCBS3HBIC HEHPOHHBIE CETH, CTOXAaCTHYE-
CKUU TPAJMCHTHBIN CITyCK U 00paTHOE pacIpOCTpaHEHUE TPaIUeHTA.

17.  Perynspuzanus TMHEHHBIX MoJeeH KilacCu(PUKaInmum.

18.  Kuacrepusanus. k-means, k-means++, DBSCAN, arnomepatuBHas KiiacTepr3anusi.
MeTpuKH OLICHKH KJIACTCPU3ALIUH.

19.  Auroput™mbl, OCHOBaHHBIE Ha MPUMEHEHUH PEIIAIOIINX EPEBHEB.

20.  Kpurepuu paznenenus y3ia: HHQOPMAIIMOHHBIM BEIUTPHII, KpUTepHi J[KuHM.

21.  AncaM0iu pemraromux AepeBbeB: CIyYalHbIN Jec, TPaJIueHTHbIH OyCTHHT.

22.  Meroa onopHbIX BeKTOpoB. [Ipsimas u oOpatHas 3amaya.

23.  OmnpezneneHue OMOPHBIX BEKTOPOB. SIAepHBII TPIOK.

24.  HawuBHbIil OaliecOBCKUH KiacCu(UKATOP.

25. MerToibl OLIEHKH pacipeaenieHus npu3HakoB. EM-anroputm Ha mpuMepe CMECHU rayCCu-
aH.

26. MeTtobl 0e3rpaIueHTHON ONITUMHU3AIMH: CITy4YaiHbIi Touck, hill climb, omxwur, reneTun-

YECKHUH aJropuT™M

6.3. llIkaj1a OLIEHOYHBIX CPEACTB

YpoBHU  OCBOE-
HHUSI  KOMIIETEH-
197071

Kputepuu onieHnBanus

OneHouyHbIE CpeaCTBA
(xo-BO GayoB)

IIponBUHYTHIN
(75-100 6amtoB)
«3a4TEHO»

OTAMYHO 3HAET TEOPETUUECKHE OCHOBBI OO0Yy4YEHUS
aHaJIM3a IaHHBIX U MAIIMHHOTO O0yUYeHUs; CeupuKy
BHEJIPEHUSI CHCTEM MAIIMHHOTO OOYy4YeHUs B «OTpac-
JU», OTIMYHO aHAIM3UPYET 3a/1ady, BeIACISS ee 6a30-
BbI€ COCTABJISIONINE, OTIMYHO OCYIIECTBISAET AEKOM-
MO3UIUIO 33a[]a4M; YMEEeT MPUMEHSATh OOJBIIOE KOJIU-
YECTBO IBPUCTUK, CHOPMUPOBAHHBIX HA OCHOBE KOM-
MEpPYECKOT0 U aKaJIEMUYECKOI0 OIIbITA; HHTEPECYEeTCs
HOBBIMH TPEHJIaMH B CBOEU MPOQPECCHOHAIBHOU OT-
paciu, paccMaTpUBAeT UX C TOUKHU 3pPEHUSI NMPHUMEHE-
HUS B CBOEH JEATEIHHOCTH; OBICTPO M BEPHO OILICHHBA-
€T CIIOKHYIO CHUTYallMIO, OLICHUBAET PUCKU U MOCIIE/-
CTBUSI CBOMX JICVCTBUIA, HAXOAUT ONTUMAJIbHBIE pellIe-
HUs A1 pabouunx 3a/a4.

TECTOBBIC 33 aHUSI
(30-40 6anoB)
WHMBUIyabHOE 3a-
JaHue

(8-10 6ammoB);
BOITPOCHI JIJIS 3a4eTa
(37-50 6amnoB)

bazoBrrit
(50-74 6amna)
«3aYTEHO»

Xopomro 3HaeT TEOPETUYECKHE OCHOBBI OOyYECHHS
aHaJIM3a aHHBIX U MAIIMHHOTO OOyUYeHUs; CIEIUPUKY
BHEJIPEHUSI CHCTEM MAIIMHHOTO OOYy4YEeHUs B «OTpac-
JM», XOPOIIO aHATU3UPYeT 3a7ady, BTSN ee 6a30-
BBIE€ COCTABJISIFOIIUE, XOPOIIO OCYIIECTBISET JEKOM-
MO3ULIMIO 33J]a4H; YMEET NMPUMEHSTh I0CTaTOYHOE KO-
JMYECTBO 3BPUCTUK, CHOPMHUPOBAHHBIX HA OCHOBE
KOMMEPYECKOI'0 U aKaJeMUUYECKOr0 OMbITAa; UHTEPECY-
€TCSl HOBBIMHM TPEHJAaMHU B CBOCH MPOQeCCHOHATHHON
OTpaciy; BEPHO OIICHUBAET CIIOKHYIO CUTYalUIO, OIle-
HHUBAET PUCKHU M MOCJIEACTBUSI CBOUX JCHCTBHI, HAXO-

TECTOBBIE 3aaHuUs
(20-30 GayoB)
WHIUBUIyaJbHOE 3a-
JaHue

(5-7 6amnoB);
BOIIPOCHI IS 3a4eTa
(25-37 6amnoB)
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JIUT ONTUMAJIbHBIE PEIICHHUS TSl pab0YrX 3a/1a4.
[Toporossiii Cnabo 3HaeT TeopeTH4eCcKHe OCHOBBI OOYUYEHHs aHa- | TECTOBBIC 3a/1aHUA
(35-49 OanioB) | nM3a AaHHBIX U MAIIMHHOTO OO0ydeHus; cneuuduky | (15-20 damios)
«3a4TEHO» BHEJPEHHUS CHUCTEM MAIIMHHOTO OOYyYeHHs B «OTpac- | MHAUBUAyaJIbHOE 3a-
J1», c1abo aHAIM3HUPYET 3ajauy, BbLICIs ee 0a30BbIe | JaHHUe
COCTABJIAIONIHE, C1a00 OCYIIECTBIIIET AeKoMmo3unuto | (2-4 6asa);
3aaud;, yMeeT NMPUMEHATh JIOCTaTOYHOE KOJWYECTBO | BOIPOCHI JUIS 3a4eTa
9BPHUCTHK, C(HOPMHUPOBAHHBIX Ha OCHOBE KomMmepue- | (18-25 GasoB)
CKOTO M aKaJEMHUYECKOTO OIBITa; c1abo MHTepecyeTcs
HOBBIMU TpPEHJaMH B CBOEH MpOQeCcCHOHATBHON OT-
pacnu; cnabo OIEHUBACT CIOXKHYIO CUTYaIUIo, clabo
OLICHUBAET PUCKH M TOCIEACTBUS CBOMX JIEHCTBUH,
c1a00 HaXOAMT ONTUMAJIbHbIE PelIeHus Uil pabounx
3aja4.
Husknii He 3Haer Teopermueckne OCHOBBI OOyYEHUS aHAIM3a | TECTOBBIC 3aJaHUS

(TOTIOpPOroOBBIN) | AAHHBIX W MAIIMHHOTO 00yd4eHwus; creruduky Bued- | (0-13 6amios);

(KOMIIETeHIINS HE | pEHUSI CHCTEM MAITMHHOTO OOyUYEHUS B «OTpACIN», HE | HHIUBUIYaIbHOE 3a-

chopMUpOBaHa) | yMEeT aHATU3UPOBATh 3ajauy, HE OCYIIECTBISET Je- | JaHHe

(MeHee 35 Oan- | KOMIIO3MIIMIO 3a/1a4M; HE yMEET MpUMeHATh qoctarod- | (0-3 Gamra);

JIOB) HOE KOJIMYECTBO 3BPUCTUK; HE MHTEPECYETCS] HOBBIMHU | BOMPOCHI AJIs 3a4eTa
«HE32YTECHOY TpeHIaMH B cBoeil mpodeccronanbHoi otpaciu; He | (0-18 Gamios)

BEPHO OIEHUBAET CIIOKHYIO CHUTYallMI0, HE BEPHO OlIe-
HHUBAET PUCKHU U NOCJIEACTBUS CBOUX JACHCTBUM.

Bce KOMIUIEKTBI OLICHOUHBIX CPEJCTB (KOHTPOJIBbHO-U3MEPUTEIbHBIX MAaTEpUAIIOB), HEOO-
XOJUMBIX JJI OLIEHKU 3HAHUM, YMEHUH, HABBIKOB U (WJIM) OMbITA AEATEIbHOCTH, XapaKTepHU3y-
IolIHe 3Tanbl (POPMUPOBAHUS KOMIIETEHLMH B MpoIiecce OCBOEHHS AUCLUIUIMHBI (MOIYJIS) MO-
JIPOOHO NPEICTaBIEHbI B TOKyMeHTE «DOH/] OLIEHOYHBIX CPEJCTB AUCLUUIIIMHBI (MOIYJIS)».

1. YueOoHO-MeTOAUYeCKOEe U UHPOPMALIMOHHOE o0ecievyeHne TUCIUIINHBI

(MoayJist)
7.10cHOoBHAas1 yueOHas1 quTEpaTypa:

1. OcHOBBI UCKYCTBEHHOI'O MHTEJIEKTa: y4yeO. mocobue s By3oB/Cupopkuna M.I.M.:
Knopyc, 2014. - 245 c.: un. - bubnuorp.: c. 244-245. - ISBN 978-5-406-03503-0

2. Tommaués, C. I'. OCHOBBI MCKYCCTBEHHOTO MHTEIUIeKTa : ydeOHoe mocobume / C. T.
Tonmaués. — Cankr-IletepOypr : BI'TY "Boenamex" um. JI.®. Yctunosa, 2017. — 132 c. —
ISBN 978-5-906920-53-9. — TexkcT : 3nekTpoHHbIH / JlaHh : 2IeKTpOHHO-OMONIHOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/121872

3. boposckasi, E. B. OcHOBBI MCKYCCTBEHHOTO HHTEIIEKTa : yueOHoe mocobue / E. B.
Boposckas, H. A. laBeinoBa. — 4-e u3n. — Mocksa : JlabopaTtopus 3Hanui, 2020. — 130 c. —
ISBN 978-5-00101-908-4. — TekcT : anekTpoHHbIN // JlaHb AIIEKTPOHHO-OMOTHOTEUHAS
cuctema. — URL.: https://e.lanbook.com/book/151502

4. HoBukoB, ®.A. CuMBOIMYECKHI HMCKYCCTBEHHBIH WHTEIIEKT: MaTeMaTUYecKue
OCHOBBI TIpE/ICTaBJIEHUs 3HaHUH : yueOHoe mocobue ans By30B/ ®. A. HoBukoB. — Mocksa :
NznarensctBo FOpaiit, 2023. — 278 ¢. — (Bricmree obopazosanue). — ISBN 978-5-534-00734-
3. — Tekcr : anextponHblt // OOpaszoBarenbHas miaardgopma IOpaiir [caiit]. — URL:
https://urait.ru/bcode/512382

7.2 JlonmoJIHMTEJIbHAA YuyeOHasi JiuTeparypa:

1. Pei6una I' B. OCHOBBI NMOCTPOEHUS MHTEIIEKTYAIbHBIX CUCTEM: y4el. mocodue st By-
30B/Pri0buna I'.B. - M.: ®unancer u cratuctuka: Madpa-M, 2010. - 430 c.
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https://e.lanbook.com/book/121872
https://e.lanbook.com/book/151502

2. Briorun BB. DneMeHThI MaTeMaTHYECKON TEOPUH MAITMHHOTO 00y4YeHus: yued. mocooue
s By30B Berorun B.B.; Mock. ¢usuko-texH. uH-T (roc. yH-T), PAH, UH-T npobiem nepexayn
napopmanuu um. AA. Xapkepuva. - M.: MOT'U - UTITIA PAH, 2010. - 231 c. OcHOBHI HcC-
KyCcTBeHHOro wmHTeiuiekTa. [Ipaktudeckuit kypc: y4eO. mocobue s By3oB / UymokoB BJL.,
AcraxoBa U.®., [ToranoB AC. [u ap.]. - M. BUHOM. JlaGoparopus 3uanuii: ®@uzmariaut, 2008.
-292 c.

3. Scuuukuit JLH. BBeneHume B HMCKYCCTBEHHBIH MHTEIUICKT: yuyeO. mocoOue s BY-
30B/Scuunkuii JI.H. - 2-e u3z., ucnp. - M.: Axkagemus, 2008. - 174 c.

4, OcurmoB I'.C. MeTobl MCKYCCTBEHHOTO WHTEJUICKTA! MoHorpadus |/OcunoBr C. - M.
®usmataut, 2011. - 295 ¢. .

5. JIro b. Teopus u mpakTUKa HEONpeaeIeHHOTo nporpammupoBanus/JIo b.; mep. ¢ anrm.
Tromennes HO.B., Karanos FO.T.; pen. nep. Tromennes 10.B. - M.: BUHOM. JlaGopaTtopusi 3Ha-
Huit, 2009. - 416 c.

6. Pyuxkun B.H., ®ynun B.A. YHuBepcanbHblil HCKYCCTBEHHBIH MHTEIEKT U 3KCIEPTHBIE
cuctembl / Pyukun B.H., ®ynun B.A. - CI16.: BXB-Ilerepoypr, 2009. - 238 c.
1. Kypeituuk BB., Kypeituuk B.M., Pogzun CU. Teopusi 3BOJIIOLIMOHHBIX BBIYMCICHUIL:

[Monorpadus] / Kypeiunk BB., Kypeituuk B,M., Ponzun CH, - M.: ®uszmarnur, 2012. — 260 c,

7.3 MCTOIII/I‘ICCKI/IC YKa3zaHusd 110 OCBOCHUIO THCHMAIIJIMHBI (MOIlyJ'lSI)
Meroanueckue ykazaHus i MPOBEACHUS MPAKTUYECKUX 3aHATHH MO JucHUIuinHe «OCHOBBI
MCKYCCTBEHHOT'O MHTEIUIeKTa» s HampasieHus noarotoBku 09.03.01 Mudopmaruka u Brdmc-
JUTEIbHAS TEXHUKA.

7.4 UudopmanmonHbie M HH(PPOBBIE TEXHOJI0TUH (IPOrpaMMHoe odecneye-
HHE, COBPeMEHHbIe NPodecCHOHATbHBIE 0a3bl JAHHBIX H HHPOPMALMOHHbIE
CNIPaABOYHbIE CHCTEMBI)

VYyeOHast nucHUIUIMHA (MOAYJb) IPEIyCMAaTPUBAET OCBOCHHE MH(POPMAIMOHHBIX U LU ]-
POBBIX TexHOJIOTUH. Peanu3arus HupoBbIX TEXHOJIOTUNA B 00pa30BaTEIbHOM IPOCTPAHCTBE SB-
JseTcsl OAHOW M3 BaKHEMIIUX Liered oOpa3oBaHUs, NAIOLIEH BO3MOMXHOCTh Pa3BUBATh KOHKY-
PEHTOCIIOCOOHbBIE KauecTBa 00yJaromuXcs Kak OyAyIInuX BHICOKOKBANIU(UIIMPOBAHHBIX CIIELHa-
JIUCTOB.

[{udpoBble TEXHOJIOIMU NPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(P(PEKTUBHOTO pelieHus
3aja4 Npo(ecCHOHAIBHOr0, COUAIBLHOIO, JMYHOCTHOTO XapaKTepa ¢ UCIOIb30BAHUEM pa3jiny-
HBIX BUJI0B KOMMYHHUKAI[MOHHBIX TeXHOJOIWi. OcBoeHHe HM(POBBIX TEXHOJIOTUH B paMKax
JAHHOW JTMCIUIUIMHBI (MOZYJSl) OPUEHTHPOBAHO HAa CIOCOOHOCTH O€30MacHO M HaJIeXkallluM
0o0pa3oM Nojy4arb JIOCTYII, YIPaBIATh, UHTETPUPOBATh, OOMEHUBATHCS, OLIEHUBAThH U CO3/1aBaTh
MH(OPMALIHIO C TOMOIIbIO TU(POBBIX YCTPONUCTB U CETEBBIX TexHOJorui. dopmMupoBaHue 1ud-
POBOIl KOMIIETEHTHOCTH Mpearnojiaraer paboTy ¢ JaHHBIMHU, BJIaJC€HHE WHCTPYMEHTaMH JUIs
KOMMYHHKaIUH.

7.4.1 D1eKTpOHHO-0MOJINOTEYHAS CUCTEMBbI M 0a3bl JaHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanue yciyr ot 10.03.2020
No OB CVY 437/20/25 (CereBast aneKkTpoHHass OMOIMOTEKA)

2. DnekTpoHHO-OMOMMOTeuHas cucrteMa wu3aarenberBa «Jlamb» (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHWE YCIAYT MO MPEIOCTaBICHHUIO OCTYIMa K 3JIEKTpOoHHBIM u3nanusm OO0
«3narennctBo Jlanby ot 03.04.2023 Ne 1)

3. DrexkTpoHHO-OHOIMOTEUHass cucTema wm3matenbcTBa «Jlamsy» (https://e.lanbook.ru/)
(moroBop Ha OKa3aHHUE YCIIyI 0 MPEJOCTaBICHUIO JOCTyINa K AEKTpPOoHHBIM u3gaHusm OO0
«3narenscTBo JIanp» ot 06.04.2023 Ne 2)

11


https://e.lanbook.ru/
https://e.lanbook.ru/
https://e.lanbook.ru/

4. ba3za maHHBIX JIEKTPOHHBIX HHPopMannoHHbIX pecypcoB ®PI'BHY ITHCXbB (morosop
1o 00eCIeueHHIO OCTyMa K 3NeKTPOHHBIM nH(popMmaroHHbM pecypcam @T'BHY HTHCXB ye-
pe3 repmunan ynaineHHoro gocryna (TY ] ®I'BHY [THCXE) ot 07.04.2023 Ne 6/1)

5. DnektpoHHO-OMOmMoTeuHas cucrema  «AgriLiby  ®I'BOY BO PIr'A3Y
(http://ebs.rgazu.ru/) (monoaHKUTENBHOE COTTIANICHHE HA IIpeAocTaBIeHre qoctyma oT 13.04.2023
Ne 6/1 x JInnensnonHomy forosopy ot 04.07.2013 Ne 27)

6. DnekTpoHHas 6nbmuoTreuHas cucreMa «HarmoHanpHbIN 1TUGPOBOM pecypc «PyKOHT»:
Komnekiun «ba3zossiii MaccuB» u «Kosoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (moroBop
Ha OKa3aHHUe YCIyT 1o npeaocTaBieHuto qoctyma oT 04.04.2023 Ne 2702/6m22)

7. 000 «2nexrponHoe u3narensctso FOPAUT (https://urait.ru/) (1oropop Ha okasauue
YCIIYT TI0 TIPEIOCTABICHUIO IOCTyIa K 00pa3oBaTenbHOM miargopme OO0 «IneKTpoHHOE U3/a-
tenbetso FOPAUTY ot 06.04.2023 Ne 6)

8. DnekrponHo-OnbIMoTeuHas cuctema «Bepuaackuit» (https://vernadsky-lib.ru) (zoro-
BOp Ha 0E€3BO3ME3THOE UCIOJIb30BaHME Ipou3BeneHui oT 26.03.2020 Ne 14/20/25)

9. basza mannbix HOB «HarmonansHas ssiexkrpoHHas Oubimorekay (https://rusneb.ru/)
(moroBop o moaknroueHun Kk HOb u npegocraBnennn nocryna k oosexkram HOb ot 01.08.2018
Ne 101/HDb/4712)

10. Cornamenue 0 COTPYIHHYECTBE MO OKA3aHUIO OMOIMOTEYHO-WH(POPMALMOHHBIX U
COLIMOKYJIBTYPHBIX yCIyT MOJIB30BaTEIsIM YHUBEPCUTETA U3 YKCIIa WHBAIUAOB MO 3PEHUI0, Clla-
OOBHIANINX, WHBATUIOB JIPYTUX KATETOPHHA C OTPAaHWYCHHBIM JIOCTYIIOM K HH(OpMamwH, I,
HUMEIOIUX TPYIHOCTU ¢ yTeHueM miockornedatnoro tekcra TOIBYK «TamGoBckas o0nactHas
yHHUBepcalibHast Hay4yHas OuOimoreka uM. A.C. Ilymkunay (https://www.tambovlib.ru) (corna-
menue o corpyanuuectse ot 16.09.2021 Ne 6/n)

7.4.2. UnpopManiuoHHBIE CIIPABOYHbBIE CHCTEMBI

1. CrpaBouHas npaBoBas cucreMa Koncynbrantllintoc (1oroBop nocTaBku U CONpOBOXK-
nenus sx3eMiusipoB cucteM Koncynprantllntoc ot 03.02.2023 Ne 11481 /13900/2C)

2. DnekTpoHHBIN nepuoandeckuit cnpaBouyHuk «Cucrema TAPAHT» (moroBop Ha yciy-
' TI0 COMPOBOKACHHUIO OT 22.12.2022 Ne 194-01/2023)

7.4.3. CoBpeMeHHbIe TPo(eccuoHAIbHBbIE 0a3bI TAHHbIX

1. baza naHHBIX HOPMAaTMBHO-TIPABOBBIX aKTOB HH(OPMALMOHHO-00pa3oBaTelIbHON Mpo-
rpammbl «PocmeTtony» (morosop ot 11.07.2022 Ne 530/2022)
2. baza nannpix Hayunoii snekrponnoit 6ubnuoreku eLIBRARY.RU — poccuiickuii un-

(hopmaImoHHO-aHATTUTHYECKUN TTOPTAJ B 00JIACTH HAYKU, TEXHOJIOTUM, METUIIMHBI U 00pa3oBa-
uus - https://elibrary.ru/

3. [TopTan oTKpBITHIX HaHHBIX Poccuiickoit deneparuu - https://data.gov.ru/

4, OtkpeiTeie  ganHble  DeaepanbHOW  CIyKObI TOCYJApCTBEHHONW  CTATUCTHKU -
https://rosstat.gov.ru/opendata

5. [TpodeccuonanbHble 0asbl TaHHBIX. Bbaza TAHHBIX zbMath
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath

6. [Tpodeccuonanbubie 06a3bl qaHHBIX. PocTexnanzop http://www.gosnadzor.ru/

7. [Tpodeccuonanbubie 6a3pl qaHHBIX. Poccuiickast accoruans HCKyCCTBEHHOTO WHTEIUICK-

Ta [DnexTpoHHbIN pecypc]. — Pexxum nocryna: http://www.raai.org, cBoO6oaHbI

7.4.4. JIuuieH3MOHHOE U CBOOOHO pacnpocTpaHsieMoe MPporpaMMHoe odecrie-
YyeHHue, B TOM YHCJIe 0TeYeCTBEHHOI0 MPOU3BOICTBA

Ne HanmenoBsanue PazpaboTunk HoctynHocTh Ccplika Ha Equnbni PexBu3uTHI M0OI-
IO (mpaBoobna- | (IUIECH3MOHHOE, | PEeecTp POCCHUCKUX TBEPKAAIOLLET0 J0-
Jatenb) cB0OOO/IHO pac- nporpamm uit OBM | kymeHra (mipu Hanu-
npoctpansemoe) | u B/l (mpu Hammaum) YUH)

12



http://ebs.rgazu.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
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Microsoft Windows, Microsoft Jlunensuonnoe - Jnnensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok neit-
CTBUS: OECCPOYHO
AnruBupycHoe po- | AO «JlaGoparo- | Jlunensuonnoe | https://reestr.digital.g | CyGnureH3noHHbIH
rpamMmHOe obecrieue- | pust Kacnepcko- ov.ru/reestr/366574/? norosop ¢ 000
uue Kaspersky ro» sphrase_id=415165 «Codreke» ot
Endpoint Security ms (Poccust) 06.07.2022 Ne 6/H,
OnsHeca CPOK JCHCTBHSA: C
22.11.2022 no
22.11.2023
MoitO¢puc Crangapt- [ OOO «Hossie JIuuensuonHoe | https://reestr.digital.g Konrpakt ¢ OO0
HBIH - o0auHble TeX- ov.ru/reestr/301631/? «PyOuxon»
OducHblil maker nosorum» (Poc- sphrase_id=2698444 ot 24.04.2019 Ne
UL pabOTHI C TOKY- cus) 03641000008190000
MEHTaMH ¥ MOYTOH 12
(myoffice.ru) CpOK JeiicTBus: Oec-
CPOYHO
IMporpammuas cucre- | AO «Antuiuia- | Jlunensuonnoe | https://reestr.digital.g | Jlunensuonusrit qo-

Ma JJIsl 0OHapy KEeHUsI
TEKCTOBBIX 3aUMCTBO-
BaHMH B y4eOHBIX U
HAy4YHBIX paboTax
«Antumnaruat BY3»
(https://docs.antiplagia
us.ru)

ruat» (Poccust)

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

roBop ¢ AO «An-
TUIJIaruaT) oT
17.04.2023 Ne 6627,
CPOK JCHCTBHSA: C
17.04.2023 o
16.04.2024

Acrobat Reader
- IPOCMOTP JOKYMEH-
toB PDF, DjVU

Adobe Systems

CBoboiHO pac-
HpocTpaHseMoe

Foxit Reader
- IPOCMOTP HOKYMEH-
toB PDF, DjVU

Foxit
Corporation

CBoboiHO pac-
MPOCTpaHsIeMOoe

ok~

o~

7.4.5. Pecypcbl ”HGOPMAIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTu «HTep-
HET»

CDTOwiki: 6a3a 3Hanuit o mudposoii Tpanchopmarun https://cdto.wiki/

OTkpbITas nporpaMMHasi OnbauoTeKa s MaIMHHOTO 00yYeHHs
https://www.tensorflow.org/

@OpeiiMBOPK MATMHHOTO 00y4eHus JUIs A3bIka Python ¢ OTKPBITBIM HCXOTHBIM KOJIOM
https://pytorch.org/

OrtkpeiTas 6ubnuoreka https://keras.io/

Caiit ®enepanbHOil ciy>k0bl rocynapcTBeHHON ctatuctuku (Poccrar). DnekTpoHHBIH pe-
cypc. Pexxum nocryna: http:// www.gks.ru/

Caiit TepputopuansHoro oprana denepanbHO CTy>KObI TOCYTapCTBEHHON CTATUCTUKH 110
TamboBckoit o6mactu (TamOoBcTaT). DNEKTPOHHBIN pecype. Pexum mocryma:
http://tmb.gks.ru/

Pexum noctyna: http://www.rbc.ru/ - PocbusnecKoncantunr

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

CaiiT BbICIICH aTTecTaluoHHOM Komuccuu // http://vak.ed.gov.ru
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https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
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S OoNoOR~wWNE

7.4.6. llndpoBbie MHCTPYMEHTHI, MPUMEHsIEMbIe B 00pa30BaTeJIbLHOM MPO-

mecce
LMS-mnardpopma Moodle

Bupryansnas qocka Mupo: miro.com

Buptyanbnas nocka SBoard https://sboard.online
Bupryansnas nocka Padlet: https://ru.padlet.com
Oo6naunsie cepBuchl: Anaexc.Auck, Obmako Mail.ru
Cepsucsl onpocos: Sugexc @opmer, MyQuiz
Cepsucel Buaeocss3u: Suaekc teixemoct, Webinar.ru
CepBHC COBMECTHOW pabOThl HaJ TMPOCKTaAMHU

TS

HEOOJIBIINX

rpynn

Trello

ttp://lwww.trello.com

7.4.7. llndpoBbie TEXHOJOTHH, IPUMEHsAEMbIE PU U3YUYEHHHU JUCHMILTHHbI

Ne | Iludposeie Texnonoruu | Buasl yueOHOM paboThl, BbON- | DopmMupyembie NJAK
HSIEMBbIE C IPUMEHEHUEM UGPo- | KOMIETCHIIUU
BOW TEXHOJOTHH
1. | O6maunsle Texuoynoruu | Jlekuuun VK-1
[IpakTrueckue 3aHATHS
(JTaboparopabie pabOThI)
2. | Bonpme nanubie Jlexknnu YK-1
[TpakTudeckue 3aHATH
(JTaboparopubie pabOThI)
3. | Tex"omoruu Jlexun VK-1
OECIIPOBOTHOM CBSI3H [TpakTHdeckue 3aHsITHS
(JTaboparopubie pabOTHI)
4. | HoBele Jlexnnu YK-1
MIPOU3BOJICTBEHHBIE [TpakTHdeckue 3aHATH
TE€XHOJIOTHUHI (JTabopatopuble paboThI)

8. MarepuajibHO-TEXHHYECKOE o0ecnevYeHne M CIUITHMHBI (MOaYJis1) (MOYyJIs1)

HaumenoBanue cre-
LHMaIbHBIX TOMEIIe-
HUM U TOMEIIEHUN
IS CAMOCTOSITEIIb-
HOW paOOTHI

OCHaH_[eHHOCTI) CIICuaJIbHbIX HOMeH_[eHI/If/i n HOMeH_[eHI/Iﬁ JUIA CaMOCTOSITCILHOM pa6OTI)I

393760, Poccus,
TamboBckast 001aCTh,
r. Mu4ypuHCkK, yi.

WHTepHaIMOHATbHAS,
Jqom Ne 101, 2/32

Y4ebOHast ayJuTOpHs AJs IPOBENCHNUS yUSOHBIX 3aHATHH JIEKIIMOHHOTO THITa: MIHTepakTuBHAas
nmocka — 1 mr.; CucreMHbIid KoMIDIeKT — 1 mmT.; [IpoekTop Viewsonic — 1 mt. Habops! neMoH-
CTPalMOHHOTO 000PYAOBaHUS U Y4€OHO-HATJISIAHBIX TOCOOHH.

393760, Poccus,
TamOboBckast 00J1aCTh,
r. MuuypuHck, yiu.
MutepHanuoHanpHas,
qom Ne 101, 1/114

YueOHast ayaAuTOpHs JUIS IPOBEAEHUS yUeOHbIX 3aHATHI CEMUHAPCKOTO THIIA, KypCOBOTO
MIPOEKTHPOBAHUS (BBIIOIHEHHS KYPCOBBIX padoT), TPYIIIOBBIX U MHIUBUIYaIbHBIX KOHCYIIb-
TaIMi, TEKYIIEro KOHTPOJIS ¥ MPOMEKYTOYHOI aTTecTanyy (KOMIBIOTepHBIH Knacc): Cu-
cremubiid kommiekT (IIpomeccop Intel Original LGA 1155 Celeron) — 9 mir.; Kabuner ocHa-
IIeH MaKeTaMH, HAaTJISTHBIMA y4eOHBIMHU IIOCOOMSAMH, TPEHAXKEPAMHU U APYTUMH TEXHUYE-
CKHUMH cpencTBaMi. KoMITbIoTepHas TEXHUKA MOJKIIOUeHa K ceTH «HTepHeT» u obecnieueHa
jJocrynoM B OMOC yHuBepcurera.

393760, TamboBCcKas
00J1aCTh,
r. MuuypuHCK, yiI.
WHTepHaIMOHANbHAS,
oM Ne 101, 1/210

[NomenieHue 1715l CAaMOCTOATENbHON paboThl: puHTep — 3 wt., MDY Canon i-Sensys MF
4410, nHoyTOyk Hewlett Packard Pavilion, komnerotep — 3 mit, komnbetotep Celeron E 3300,
komisiotep Dual Core, komnbsiotep OLDI 310 K1, kormmpoBansHslit anmapat Kyocera. Kom-
IbIOTEPHAs TEXHHUKA TOIKIIIOUeHa K ceTH «VIHTepHeT» 1 00ecneyeH 0CTyI B AJIEKTPOHHYIO
MH(OpMaMOHHO-00pa30BaTEILHYIO CPEely YHUBEPCHUTETA.

Pabouvas mporpaMma qUCHMILIMHBI (MOAYJISL) COCTAaBICHA B COOTBETCTBUU C TpeOOBaHMUSI-
Mu ®I'OC BO — GakanaBp no Hampasienuto noarotroBku 09.03.01 MudopmaTtrka U BEIYUCITH-
TeJIbHAs TEXHHUKA, YTBEPKICHHOTO nprkazoM MunoopHayku PO Ne 929 ot 19.09.2017
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ABTOpBI:

3aBeayromuii kKadeapoi MaTeMaTuky, GU3uKu U HHGOPMAITMOHHBIX TexHonorui Kapreunna H.B.

Crapmuii npenogaBaTesb Kaeapbl MaTeMaTWKd, (U3WKHM W WHQPOPMAIMOHHBIX TEXHOJIOTHUH
ITyenuunieBa H.B.

VA S

Peniensent:
3aBenyronuii kadeapoi craHaapTU3aluy, METPOJIOTHH U TEXHHYECKOTO CEPBHCA, K.T.H., JOIICHT

XaryHies B.B. %

[Iporpamma paccMoTpeHa Ha 3acelaHUM Kadeapbl MaTeMaTHKH, GU3UKU U HH(POPMALUOH-
HbIX TexHosiorui. ITpotokon Ne 10 ot «10» utons 2021 r.

IIporpamma paccMOTpeHa Ha 3aceJaHUU y4eOHO-METOANYECKONH KOMHCCUU MH)KEHEPHOTO
unctutyra ®I'60Y BO Muuypunckuii I'AY, nporokosn Ne 11 ot 15 uronst 2021 r.

IIporpamma yTBepkaeHa PemeHneM y4eOHO-METOAMUYECKOIO COBETa YHHMBEPCHUTETa HpO-
tokoi Nel0 ot 24 utons 2021 roga.

[Iporpamma nepepaboTana u A0MOIHEHA B cOOTBeTCTBHH ¢ Tpeboanusimu GI'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceJaHUM Kadeapbl MaTeMaTUKHU, (PU3UKU U UH(OPMAIOH-
HbIX TexHosorui. I[Tporokon Ne 8 ot «12» anpenst 2022 r.

IIporpamma paccMOTpeHa Ha 3aceJaHUH Y4eOHO-METONYECKONH KOMHCCUU MH)KEHEPHOTO
unctutyra ®I'60Y BO Muuypunckuii I'AY, nporokon Ne 7 ot 14 anpens 2022 r.

ITporpamma yTBepxkieHa PemeHneM y4eOHO-METOAMYECKOTO COBETAa YHMBEPCUTETA MPO-
TokoJa Ne§ ot 21 anpenst 2022 roxa.

ITporpamma nepepaboTtaHa 1 AONOJIHEHA B cOOTBETCTBUHU ¢ TpeboBanusimMu OI'OC BO.

[IporpamMma paccmoTpeHa Ha 3aceaHuU Kadeapbl MaTeMaTUKU, PU3UKA U UHPOPMAIIUOH-
HbIX TexHOsIorud. ITpoTokon Ne 9 ot «01» urons 2023 r.

[IporpamMmMa paccMoTpeHa Ha 3aceJaHUH Y4eOHO-METOJNYECKONH KOMUCCUU HHKEHEPHOTO
nHctutyra ®I'60Y BO Muuypunckuii I'AY, npotokon Ne 10 ot 19 urons 2023 r.

[Iporpamma yTBepkaeHa Pemennem yuyeOHO-METOAMUYECKOIO COBETa YHUBEPCUTETA MPO-
ToKk0JI Nel0 ot 22 nrons 2023 rona.
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