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rpaMmbl

1. Ilesn ocBOCHUS TMCUUIIIMHBI (MOTYJIA)

HGJ'IHMI/I OCBOCHHUA AUCHUIIJIMHBI (MOIIYJ'IH) ABJISICTCA OBJIAACHUC 06y‘laIOHII/IMI/IC$I OCHOB-
HBIMU METOJaMH TeOpI/II/I I/IHTCHHGKTyaJIBHBIX CHUCTEM, HpI/IO6peT€HI/Ie HABBIKOB 110 HCIIOJIb30Ba-
HHUIO HMHTCIUICKTYAJIbHBIX CUCTEM, U3YUCHUC OCHOBHBIX METOAOB IPCACTABJICHUSA 3HAHUH U MO-
JEIIMPOBAHUS PACCYKICHUM.

2. MecTo auMCHUILVIMHBI (MOXYJIsI) B CTPYKType 00pa3oBaTeibHOM MPO-

CornacHo yueOHOMY IJIaHy MO HampaBieHut0 moAroToBku 35.03.03 Arpoxumus U arporoy-
BOBEJICHUE JTUCHUILTHHA «OCHOBBI UCKYCCTBEHHOTO MHTEIUIEKTa» OTHOCUTCS K bitoky 1. uciu-
winnel (Moaynu) (b1.B.JIB.04.02).

Jyis ocBOCHMSI TUCUUTUIHHBI (MOyJs1) «OCHOBBI HCKYCCTBEHHOTO MHTEIIEKTa» 00yJaromu-
€Csl UCIOJIL3YIOT 3HAHUS, YMEHUS, HaBBIKH, COPMHUPOBAHHBIC B XOJ€ W3YYCHUS JIUCIUTLINH
«H(pOopMaIIMOHHBIE TEXHOJIOTUNY, «KOMIIbIOTepHas rpadukay, «Cucrema MHTEpHET.

Marepuan JUCHMIUIAHBI (MOIYJISI) TECHO B3aMMOCBSI3aH C TAKUMH JUCIUIUTMHAMHA (MO-
nynsmu), kak «9BM u nepudepuiinsie ycrpoiictBay, «ba3bl 1aHHBIX». 3HAHUS, YMEHUS U HaBbI-
K#, cOPMHUPOBAHHBIC B XOJ€ U3YUCHUS NAHHOW JUCIUILIMHBI (MOJYJIsI) HEOOXOAUMBI B JAJTb-

HEHUIIeM IS

TEXHOJIOTUYECKON ) PAKTUKH, TOAr0TOBKU K ['A.

IMPOXOKIACHUA HpOI/ISBO,HCTBeHHOﬁ TEXHOJIOTMYECKOMH (HpOGKTHO'

3. HJIaHI/IpyeMl)Ie Pe3yJabTaThI OﬁyquI/IH o AMCIMIlJinHe, COOTHECCHHbIC

¢ IVIAHMPYEMbIMH Pe3yJIbTATAMHU OCBOCHHUS 00pa30BaTeJIbHOM MPOTrPaMMBbI
OcBoenue JUCHUITIIITNHBI (MOI[y.]'IH) HalIpaBJICHO Ha (I)OpMI/IpOBaHI/Ie CJICAYIOIHNX KOMIICTCH-

LUAH:

VYK-1 criocobeH ocyIecTBIATh MOUCK, KPUTUYECKUI aHaIu3 U CUHTE3 MH(OpMaIuu, npu-
MEHSTh CUCTEMHBIHN MOJXO0/ JUIsl pEIICHUs [TOCTABJICHHBIX 3ajay;
VYK-2 - cnocoGeH onpenensTh Kpyr 3a7ad B paMKax IOCTAaBJICHHOM 1eJIn U BBIOMpATh OIl-
TUMaJbHbIE CIIOCOOBI UX PELIEHUS, UCXOS U3 JEHCTBYIOIIUX MPABOBBIX HOPM, UMEIOLIUXCS pe-
CYpPCOB U OTPaHUYEHUH.

Kox n HanmeHo-
BaHUE YHUBEP-
CaJILHOM KOMIIE-

Konx n nanmenosa-
HUE UHIUKATOpa
JOCTIDKCHUS YHH-

Kpurepuu onieHHBaHMS pe3yNbTaTOB O0YUICHHUS

HHU3KUH (J0moporo-
BBIi1, KOMIIETEHITUS IOPOTOBBIHI 0a30BLIit

IIPOJBUHYTHII

TEHIIH BEpCAJIbHBIX KOM- He cpopMupoBaHa)
NETCHIINHU
VYK-1. N-1yk1 — | He moxer ananu- | Cnabo ana- | Xopomo aHa- | OTIU4HO
Crnocoben | Ananmuzupyer 3MpOBaTh 3ajady, | JM3UPYET 3a- | IU3UPYET 3a- | aHAIU3UpYeT
OCYIIECTB- | 337a4dy, BbIIe- | BBIACNAS ee 0a30- | mady, BbIIE- | Aady, BBIACNSS | 3a[a4y, BBI-
JATH MOUCK, | Jsis1 ee 0a30BbIE | BbIE COCTaBIsIO- | Jsisl ee 0azo- | ee 6a3oBble | nensas ee Oa-
KpUTHYE- COCTAaBIIIONIME, | M€, HE OCYy- | BBIE COCTaB- | COCTABIISIO- 30BBIC co-
CKMIl aHa- | OCYILIECTBISAET IIECTBIIET  Jie- | JISIOIINE, Me, XOpOIIO | CTABJISIONIHE,
M3 ¥ CHH- | ICKOMITO3UIIMIO | KOMIIO3UIIMIO 3a- | ¢1ab0  OCy- | OCYIIECTBIISCT | OTIMIHO
TE3 UH- | 337a4u Jauu IECTBIISIET JIEKOMITO3H- OCYIIECTBIIS-
dbopmarnmn, JIEKOMITO3U- | ITUIO 3a/1a4H eT JEKOMIIO-
MIPUMEHSITh LU0 33/1a41 3ULIMIO 3aja-
CHUCTEMHBII qu
noaxon ans | U/1-2yk-1 — | He moxer naxo- | He  mocra- | JlocratouHo YcneurHo
peteHwst HaxomuT u Kpu- | AUTh W KPUTHYE- | TOYHO YETKO | OBICTPO HAXO- | HAXOAUT M|
IIOCTABJIEH- | THYECKU AaHANlU- | CKH aHAIM3UPO- | HAXOAUT U | AUT U KPUTHU- | KPUTHUECKU
HBIX 3a/1a4. | 3upyeT wuH()Op- | BaTh  WH(POpPMaA- | KDUTHUYECKH | YECKH aHAIU- | aHAIU3HPYET
MalMio, HE0O- | M0, HEOOXOIH- | aHATU3UPYET | 3UPYET uH- | uHpOpMa-
XOMUMYIO  JUIsl | MylO IS pere- | uHdopma- dhopmaruto, U0, HEoO-
pelIeHusT  TO0- | HUsl  TOCTaBJIEH- | IMIO, HEO00- | HEOOXOAUMYIO | XOJIUMYIO




CTaBJICHHON 3a- | HOH 3a7auu. XOJIUMYIO JUISL  pELIeHUs | AJis pelieHus
Ja4i. JUISL PEILICHUs | TOCTABJICHHOW | MOCTaBJIECH-
MOCTaBJICH- 3a/1auH. HOI 3a/1a4.
HOM 3aJ1a4M.
N-3yk1 — Pac- | He wMoxer pac- | Cnabo pac- | locratouHo YcenemHo
CMaTpHUBaEeT CMOTPETH BO3- | cMaTpuBaeT | OBICTPO  pac- | paccMaTpH-
BO3MOXXHBIE Ba- | MOKHbIE BapHaH- | BOSMOXHbBIE | CMaTPUBAET BaeT BO3-
pUAHTBI  pellie- | Thl PEeIIeHUs 3a- | BApUAHTHI BO3MO>KHBIE MOXHBIE Ba-
HUS 3a/a4d, | 1a4yd U OIICHWUTDH | pEIICHUs 3a- | BApUAHThl pe- | pUaHThl  pe-
OIICHUBAs WX | MX JOCTOMHCTBA M | 1a4¥, YTOOBI | IIEHUS 3a/la4M, | IECHUS 3aja-
JOCTOMHCTBA M | HEIOCTATKH. OLICHUTh MX | YETKO OILICHU- | UM, OLIEHUBAs
HEJ0CTaTKH. JIOCTOMHCTBAa | Basi UX JOCTO- | UX JIOCTOMH-
U HeNOCTaT- | MHCTBAa U HE- | CTBA U HEJO-
KH. JIOCTATKHU. CTaTKH.
N-4vyk1 — | 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-
MEHTHUPOBAHO HO cOPMHPOBATH | THYHO, apry- | MCHTUPOBAHO | MEHTHUPOBAHO
dbopmupyet COOCTBCHHBIC MEHTHPOBaHO | opmupyer dbopmupyer
CcOOCTBEHHBIE CYXKIEHUS u | bopmupyer COOCTBEHHBIC | COOCTBEHHBIC
CYXKIEHUS u | onleHKU. He o0T- | COOCTBEHHBIE | CY)KIEHUS U | CY)KICHHUS U
onleHku. OTnu- | nM4aeT GaxKThl OT | CYKACHUS U | OIEHKH.  XO- | OLIEHKH.
yaeT (akThl OT | MHGHUH, HHTEP- | OL[CHKHU. pouio otiau4a- | beictpo  oT-
MHEHHH, WHTEp- | mpeTanuid, ome- | Cnabo otim- | er ¢axTel OT | auyaer (ak-
nperauui, oIe- | HOK U T.J. B pac- | yaeT (akThl | MHEHHH, MH- | TBI OT MHe-
HOK ¥ T.0. B |CYyKICHHIX Jpy-|OT MHEHHUH, | TepIpeTanui, | HUM, HHTEp-
pPacCyXJIEHUSIX | TMX YYaCTHUKOB | MHTEpPIpPETa- | OLEHOK W T.J. | IpeTaluii,
JIPYTUX  y4acT- | JesATEeIbHOCTH LUH, OIIEHOK | B paccyXkje- | OLEHOK U T.1.
HUKOB JI€ATEIb- U T.J0. B pac- | HUSIX JPYI'UX | B paccyxnie-
HOCTHU CYXKJIEHUSX YY4aCTHUKOB HUSX JPYTUX
JIPYTrux JESATEIbHOCTH | YYaCTHUKOB
YY4aCTHUKOB JesITeNbHO-
JesATEIbHO- CTH
CTH
NJ-5vk-1 — | He moxer ompe- | Cnabo ompe- | Xopo1io Ycneurno
Onpenensier U | I€IUTh U OLIEHUTD | JIEJISIET U | OIpenenseT U | Onpeienser u
OIIEHUBAET IIO- | MTOCJIEICTBUS OLICHUBAET OIIEHUBAET MO- | OLIEHUBAET
CIIEICTBUSL BO3- | BOSMOXHBIX  pe€- | MOCIEACTBUS | CIEACTBUS MTOCJICICTBHSI
MOXXHBIX pelle- | eHUH 3aJauH. BO3MOJKHBIX | BO3MOXHBIX BO3MOKHBIX
HUM 3a7a4U. peLIEeHNI 3a- | pelIeHni  3a- | peleHui 3a-
Ja4H. Ja4H. JTauH.

VK-2. N-1yk2 — He moxet ¢op- He nocra- B nocrarou- OTianyHO
Cnocoben | @opMynupyeT B | MyJIHpPOBATh B TOYHO YETKO | HOM CTENeHU bopmynupy-
OTIpeIeNIsATh | paMKax MOCTaB- | paMKax MOCTaB- MOXeT Gop- | MmoxeT op- €T B paMKax
KpyT 337a4 | JEHHOM Lienun JIEHHOM 11eJH MYJHMpPOBaTh | MyJUPOBaTh B | MMOCTaBJIECH-
B paMKax | IPOEKTa COBO- IIPOEKTa COBO- B paMKax Io- | paMKax Io- HOM 11enu
MOCTaBJIEH- | KYITHOCTh B3au- | KYITHOCTh B3au- CTaBJICHHON | CTaBJICHHOM MIPOEKTA CO-
HOM IIeJT U | MOCBSI3aHHBIX MOCBSI3aHHBIX 3a- | IIEJIM MMPOEK- | [T MPOEKTa | BOKYITHOCTH
BBIOMpaTh | 3a7a4, obecre- | Aad, obecrneuu- Ta COBOKYI- | COBOKYIHOCTb | B3aUMOCBSI-
ONTHUMAJIb- | YUBAIOLIUX €€ BalOLIUX €e JI0- HOCTb B3aU- | B3aUMOCBSI- 3aHHBIX 3a-
HBIE CIIOCO- | JOCTH)KECHHUE. ctuxenue. He MOCBSI3aHHBIX | 3aHHBIX 33/1a4, | Jga4, obecre-
Obl ux pe- | Onpenensier MOXKET OTpejie- 3amad, ooec- | oOecrieunBa- YUBAOLINX
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LICHMSI, UC- | OXKMIAEMBIC Pe- | JIATh 0)KMJAEMBble | IICUMBAIOIIMX | IOIUX €€ 10- | €€ TOCTHXKeE-
XOJs U3 | 3yJbTaThl pe- pe3yJbTaThl pe- €€ IOCTH)KE- | CTUIKECHHE. Hue. Yerko
JEUCTBYIO- | ILIEHUS BbIJIE- uieHus BbiaeneH- | Hue. He no- | loctatouno MOJKET OIIpe-
IIUX Opa- | JIGHHBIX 3a7a4. | HBIX 3ajad. CTaTO4YHO YETKO MOXKET | JEJNIATh 0XKHU-
BOBBIX YETKO MOXKET | OIPEIENATh JacMble pe-

HOPM, ONpEAEATh | 0KHUJAeMbIe 3yJIbTaThI
UMEIONINX- OJKUJAEMbIE | PE3YJIbTaThI pEILEHNUS BbI-
csl pecyp- pe3ysIbTaThl | pELICHUsS Bbl- | JIEJIEHHBIX
COB U Orpa- pElIeHNs BbI- | IECJICHHBIX 3a- | 3a4a4.
HUYEHUN JIEJIEHHBIX Jau.
3a/1a4.
N-2yk-2 - He moxer npoek- | He nocra- JocraroyHo Ycnemno
ITpoextupyer TUPOBATH pPellle- | TOYHO YETKO | XOPOILO MO- MOJKET IIPO-
pelIeHne KOH- HUE KOHKPETHOM | MOJKET MpO- | KET IPOEKTU- | EKTUPOBATH
KPETHOM 3aJjauM | 3a/layd IPOEKTa, | EKTUPOBATh pOBaTh pelle- | peleHue
IPOEKTa, BEIOU- | BBIOMpAs ONTH- pelieHue HUE KOHKPET- | KOHKPETHOI
past ONTUMaNb- | MaJIbHBIA CIIOCOO | KOHKPETHOW | HOM 3ajauu 3aJ1a4M Mpo-
HBIN CIOCO0 €€ | ee pellleHus], UC- | 3aJa4M MPO- | MPOEKTa, BbI- €KTa, BEIOU-
pelLIeHus, UCX0- | XOAs U3 JeH- €KTa, BbIOU- | Oupas onTu- pas onru-
Il U3 IEUCTBY- | CTBYIOLIUX IIpa- pas onru- MaJIbHBIN CIIO- | MaJIbHBIA
IOLUX [TPaBo- BOBBIX HOPM H MaJIbHBIN co0 ee perie- crnoco0 ee
BbIX HOpPM U UMEIoLMXCcs pe- | crocob ee HUS, UCXOJ1A U3 | pELICHMUS,
MUMEIOLIUXCS CYpCOB U OTpaHH- | pPELIEHUS, JNEUCTBYIOIUX | UCXOMS U3
pecypcoB u YEHUH. UCXOMA U3 IIPaBOBBIX NENCTBYIO-
OTrpaHUYEHUM. JENCTBYIO- HOPM U MMe€- LIMX IIPaBO-
IIMX IPaBO- | IOLIUXCS pe- BbIX HOpPM U
BBIX HOPM U | CypCOB H HUMEIOIUXCS
AMEIOIINXCS | OTPAHUYEHUN. | PECYPCOB U
pecypcoB u orpaHuue-
orpaHuye- HHUI.
HUI.
NJI-3yk-2 — He moxer pe- Cnabo pema- | Xoporo pe- OTau4HO
Pemaer koH- 11aTh KOHKpET- €T KOHKpET- | 1IaeT KOH- pelaeT KoH-
KpEeTHBIE 33J]aul | HbIE 33/1a4y IPO- | HbIC 33/1a4d | KPETHBIE 33/1a- | KPETHBIE 3a-
IIPOEKTA, 3asB- | €KTa, 3a8BJICHHO- | IIPOEKTa, 3a- | UM IPOEKTA, Jlauu IPOEK-
JIEHHOT'O Kaye- ro Ka4yecTBa M 32 | SIBJICHHOI'O 3as1BJIEHHOTO Ta, 3as1BJICH-
CTBa U 3@ YCTa- | YCTAaHOBJICHHOE KayecTBa U 3a | KauecTBa M 3@ | HOI'O Kayde-
HOBJIEHHOE Bpe- | BpeMsl. YCTaHOBJIEH- | YCTAHOBJICH- CTBa U 32
M. HOE BpeMsl. HOE BpeMsl. YCTaHOBJIEH-
HOE€ BpeMmsl.
N-4yk-2 — He mosxet my6- He yBepenno | [locrarouno OnuyHo my06-
[TyGanano JIMYHO MPEACTaB- | MyOJIUYHO YeTKO Mmy0- JIMYHO TIpea-
IIPEJICTaBIISIET JATh PE3YyNbTaThl | MPEACTaBISA- | JUYHO Ipe.- CTaBJIET pe-
pe3yNbTaThl pe- | pelIeHUs KOH- €T pe3ysbTa- | CTaBJISIET pe- 3YJbTaThI
IIEHUS KOH- KPETHOM 3aJjaul | Tl PELIEHUS | 3YJIbTAThl pe- | PELICHUS
KpETHOM 3aJ]a4il | IIPOEKTAa. KOHKPETHOW | IIIEHUS KOH- KOHKPETHOU
IIPOEKTA. 3a/a4M Npo- | KPETHOM 3a/1a- | 3a1a4u Mpo-
eKTa. YU IPOEKTA. eKTa.

B pesynbprare nuzydeHuss TUCIUTUIMHBI (MOAYJIs1) OOYJArOITHICS JOJIKEH:




3HATh OCHOBHBIC HAIIPABJICHUS aHAJIN3a JAHHBIX; apXUTEKTYPhI TTTyOOKHX HEMPOHHBIX Ce-
Tel, IPUMEHAECMBIX B PELICHUH NPAKTUYCCKUX 3a/1a4; MIPUHLMIBI IPUMEHEHUS HEMPOHHBIX Ce-
Tel B 3a/1a4ax ¢ npuMeHenuem MU,

YMETh OCYILECTBJIATh KPUTUUECKUN aHAJIU3, IPUMEHATh CUCTEMHBIM IOAXOM Ul pelie-
HUS NIOCTaBJIEHHBIX 33Ja4, HACTpauBaThb HEOOXOAMMOE OKPYKEHHE Ul pabOThl ¢ HEMPOHHBIMU
CEeTAMU; OCYILECTBIIATh KPUTUYECKUN aHAIU3 MPOOJIEMHBIX CUTyallUd HA OCHOBE CHUCTEMHOIO
MOJIX0/1a, BBIPAOATHIBATh CTPATETHIO JCHCTBHIA,

BJIa/ICTh HABBIKOM IIPOBEICHMS MTOJIHOTO LIUKJIA BBIYMCIUTEIBHOIO SKCIIEPUMEHTA, OTpa-
JKEHUs XOJa BBIIIOJIHEHHs IIPOEKTa U MOIYYEHUs pe3yIbTaTOB B OTUETAX U JTOKYMEHTALUH; Bila-
JieeT HAaBBIKOM HCIOJIb30BaHUS CYILECTBYIOUIMX IPOrpaMMHBIX OMOJIMOTEK M MoJenel, co3na-
HUS IPOTPAMMHBIX peai3alMid TTyOOKUX HEHPOHHBIX CETEH.

3.1 MaTpuiia cooTHeceHHsI TeM/pa3/1eJI0OB Y4eOHOM THCIUIIMHBI (MOXYJIs) U
(opmMupyeMbIX B HUX YHUBEPCAJIbHbIX KOMIIETCHIUM

Tewmsbl, pazziensl TUCHUIUIMHBI (MOAYIIS) Komnerenuuun O6uee
KOJIMYECTBO
KOMIIETEHIINH
YK-1 | VK-2
1. BBeneHue B MCKYCCTBEHHBIH HHTEIUIEKT + + 2
2. DKCIIEPTHBIE CUCTEMBI U TIPE/ICTABICHUE + + 2
3HAHUU
3. AJTOpPUTMBI MOMCKA pelIeHUH + + 2

4. CTpyKTYypa M coepKaHue TUCHUUILIUHBI (MOYJIs)
OO1ast TPYA0EMKOCTh AUCIUIUTAHBI (MOYIIs) cocTaBisieT 3 3aueTHbIX eauHuUIlbl (108 ak.uacoB)

4.1. OO0beM qUCHUIIMHBI (MOAYJIs1) U BUAbI Y4eOHOI padoThl

KonngecTBo ak. yacoB
S S— 10 O4HOM hopMe | IO 3a09HOU (op-
o0yueHus Me 00ydeHUs
3cemecTp 3 Kypc
OO01mas TpyA0eMKOCTh JUCIUILTUHBI (MOTYJIs) 108 108
KonrtakTHas pabota 0Oydaronuxcs ¢ mpernoiaBa- 48 8
TEJIEM, B T.U.
ayJIMTOPHBIE 3aHSTHSI, U3 HUX 48 8
JIEKIIUHU 16 4
MPAKTUYECKHUE 3aHSTUS 32 4
CamocrosiTenbpHas pabota 00yJaomuxcs 60 96
npopaboTKa yueOHOTO MaTepHalia Mo JWCIH- 30 45
TIMHEe (KOHCIIEKTOB JIEKLIUH, YUeOHUKOB, MaTepH-
aJIOB CETEBBIX PECYPCOB)
BBITIOJIHEHNE UHIUBUAYAJIbHBIX 3aJaHUI 15 34
MOJTrOTOBKA K TECTUPOBAHUIO 15 17
KoHnTpounb - 4
Bug utoroBoro KOHTpOIIs 3ayer

4.2. Jleknuu



Pazgen quctuminab! (MOTYIIS), TEMBI
JIEKLMI U UX COAEp)KaHUE

O0BeM
B aK. 4acax

OYHas

dhopma
o0yueHus

3a04Has

dhopma
o0yueHus

dopmupyroume
KOMIICTCHIINHU

BBenenne B MCKYCCTBEHHBIH HMHTeJ-
JEKT

OCHOBHbBIC 3aJla4d CHUCTEM HCKYCCTBCH-
HOro MHTeJUiekTa. Kiaccudukanms, kia-
CTepH3alusl, perpeccusi.

YK-1,VK-2

Turnel MalIMHHOTO OOYYCHHUS: C YUHUTE-
aeMm, 0e3 yuuTens, ¢ YaCTHYHBIM ITPUBJIE-
YEHUEM yUuuTess, 00y4eHHUE C MOKPEr-
JICHUEM.

VYK-1,VK-2

JKcnepTHbIE CUCTEMBI U MIpecTaBIIe-
HHUe 3HAHUN

Knaccugukanus Ha npumepe ajlropurma
k-ommxkaitimux coceneit (KNN) Ormiuo-
HaJIbHO: BBICTPHIN MOMCK OMKaiux co-
ceneil. MeTpuKH OLIEHKHU KiaccupuKa-
LMK TTOJIHOTA, TouHOoCTh, F1, ROC, AUC.
Banupanunonnas u TecroBas BbIOOpKa.
Kpocc-Banunanus. Pabora ¢ kareropu-
JIbHBIMUIIPU3HAKAMH.

YK-1,VK-2

Perpeccusi. MeTpuku OLICHKH pErpeccun:
MSE, MAE, R2 — koaddunmenT aerep-
MUHauuu. JIMHEHHass perpeccusi, Moju-
HOoMHaNbHast perpeccus. [lepeoOyuenue
U peryisipusainusi, rpedHeBas perpeccus,
LASSO, Elastic Net.

JluneiHble MOsIEH AJIS KJIaCCU(PUKALINN.
IlepuenTpoH, JOTUCTUYECKAs PETPECCHs,
MOJIHOCBSI3HbIE HEHPOHHBIE CETH, CTOXa-
CTUYECKUHM TI'paJueHTHBIH CIYCK U 00-
paTHOE pacupoCTpaHEHUE TpaJUCHTA.
Perymspusanus  JIMHEWHBIX  MOJENEH
KJIaCCU(UKALUUU.

Knacrepusanus. k-means, k-means++,
DBSCAN, arnomepatuBHasi KJ1acTepH-
3anusa. MeTpuku OIleHKH KJlacTepu3aluu

YK-1,VK-2

AJITOPUTMBI NOMCKA perieHMii

ANTOpPUTMBI, OCHOBaHHBIE Ha IMpPHUMEHE-
HUU pelaroumx aepeBbeB. Kpurepuu
pasfeneHus y3na: HHOOPMAlMOHHBIN
BBIMTPBIII, KpuTepuid JxuHH. AHCaM-
0JIM pemIaInX JepeBbEB: CIy4YalHbIN
Jiec, TPaJIMCHTHBIA OYCTHHT.

Meron omnopHbIX BeKTOpoB. IIpsAmas u
oOpatHast 3anmaya. OrmnpeaeneHue omnop-
HBIX BEKTOPOB. SIIE€pHBIN TPIOK.

YK-1,YK-2




6. HawuBHbiil OaliecCOBCKUH KiaccCH(PHUKATOP. 2 YK-1,YK-2
MeToapl OLEHKH pachpenesieHus Mpu-
3HakoB. EM-ajiiroput™ Ha npumepe cme-
CH rayCcCHaH.

Mertoasl 6e3rpaiMeHTHON ONTUMU3AIUU:
ciryuaitaeiii mouck, hill climb, omxkwur,
T€HETUYECKUN aJIrOPUTM

Bcero 16 4

4.3. IlpakTHyecKkue 3aHSIATHS

No  |Pasznmen mucuuriinHbl (MOYJst) (MOTY- O6mbeM B ak.uacax dopmupyronme

JI51), TEMBI JICKIIUH U UX COJCpIKAHUE p— pp— KOMIIETCHIIHH
dhopma dbopma
oOyueHusi | oOyuyeHus
1. Merosl paboThl ¢ Tabaumamu B Python. 8 1 YK-1,YK-2
Arperanus ¥ BU3yaiau3anus JaHHBIX.
[IpoBeeHue MepBUYHOTO aHATIN3A J1aH-
HBIX.
2. Hcnonbs3oBanue U CpaBHEHUE aJITOPUT- 8 1 YK-1,YK-2
MoB knaccuukanuu: kNN, pemaromue
JepeBbes U MX aHCaMOJTH, JIOTHCTUYECKast
perpeccusi.
3. Hcrnonbs30BaHme U OIIEHKA aJITOPUTMOB 8 1 VK-1,YK-2
perpeccun. [TonGop oNTUMANIBHBIX TMa-
paMeTpOB PErpeCcCHH.
4. OnTUMH3aMOHHBIE 3a/1a4H U UX pellle- 8 1 YK-1,VK-2
Hus. [logbop runepmnapameTpoB anro-
pUTMa C TOMOIIbIO METOZOB ONTHMH3a-
ITUH.
Bcero 32 4

4.4, JlabopaTopHbie padoThI

JlaBoparopHble pabOThI HE IPETYCMOTPEHBI.

4.5. CamocrosiTesibHasi padoTa 00y4arommXxcs

OObeM ak. 4acoB
Paznen nucuumnimHb .
A et Bun camocrositensHOM paboTh O4Has
(Motyist) 3a04yHas
dopma
dbopma
o0Oyue-
oOyueHus
HUS
[IpopaboTka yueOHOTO MaTepuaia Mo JUCIIH-
TIMHE (KOHCIIEKTOB JICKIMH, Y4eOHUKOB, Ma- 10 15
1. Beenenue B uc-
. TEPUAJTIOB CETEBBIX PECYPCOB)
KYCCTBEHHBIA HHTEJUICKT =
BrinonHenne nHANBUAYaIbHbBIX 3aJaHUI 5 12
[TonroToBKa K TECTUPOBAHUIO 5 5)
2. OkcrnepTHeie  cu- | [IpopaboTka yaeOHOTO MaTepHuaia mo JUCIH-
CTeMbl M TpEACTaBJICHHUE | TUIMHE (KOHCIIEKTOB JIEKUUH, Y4eOHHKOB, Ma- 10 15
3HaHUU TEPHAJIOB CETEBBIX PECYPCOB)




BrimonHeHNE MHANBUYATBbHBIX 3aaHUI 5 12
[TonroToBKa K TECTUPOBAHUIO 5 6
[TpopaboTka yuyeOHOro mMaTepuaia mo JUCIu-
IIMHE (KOHCTIEKTOB JICKIUH, Y4eOHHKOB, Ma- 10 15
3. Anroputr™msl mnouc-
. TEPHAJIOB CETEBBIX PECYPCOB)
Ka peleHui "
BrImonHeHne HHIUBUIYaTbHBIX 3a1aHAN 5 10
[ToaroToBKa K TECTUPOBAHUIO 5 6
Hroro: 60 96

MeTtonudeckue ykazaHus IS TPOBEICHUS MTPAKTUYCCKUX 3aHATHI 10 nucrurumae «Oc-
HOBBI MCKYCCTBEHHOT'O WMHTEJUICKTa» JJIsl HampaBiieHus: moarotoBku 35.03.03 Arpoxumus u ar-
porouBoBesieHre — MuuypuHck, 2024.

4.6. BbinoJiHeHHEe KOHTPOJILHOI padoThl 00yYAIIUMHCH 3209HOH (OPMBI
[TpucTynaTh K BBIOJIHEHUIO KOHTPOJIBHON paboOThl HEOOXOIMMO TOCIIE U3YYSHHS MaTe-
pHaja no JIMTEpaTypHbIM UCTOYHHUKAM, YOEIUBILUCH ITyT€M OTBETOB HA BOIIPOCH! Ul CaMOIPO-
BEPKH, YTO MaTepHal TEMbI YCBOCH.
Llenbt0 KOHTPOJIBHOM PabOTHI O JUCLUIUIMHE SBJISETCS pACCMOTPEHHE TEOPETUYECKUX
aCIIEKTOB M IPUMEHEHNE OCHOBHOTO HHCTPYMEHTAPHS YIIPABJICHUSI HAYYHBIM HCCIIECIOBAHUEM.
TpebGoBanus Kk opopMIICHUIO.
KonTponbHast paboTta MOXKeT ObITh BBINOJIHEHA B YUEHHUYECKOM (ILKOJIBHOW) TeTpaau
WK Ha Juctax gopmara A4 nedaTHbBIM WM PYKONMMCHBIM (YETKHM, YUTAEMbIM) CIIOCOOOM.
BrimonHeHHbIC 331aHUS PACTIONararoTCs MO MpeICTaBIeHHOMY NopsiaKy. CIHCOK MCIIONb3ye-
MOM JIUTEpaTypbl IPUBOJIUTCS B KOHIIE PaOOTHI.
Ha tutynbsHOM nucTe pacnojaraercs ciefyrouas nHpopMalys: Ha3BaHUe JUCLUILIH-
Hbl, ©.1.0. obyyaromuiics, Kypc, rpyIia, HOMEp 3a4CTHON KHUXKKHU, HOMEpP BBIOPaHHOIO Ba-
pHaHTa U HOMEpPA BBIMOJIHEHHBIX 33JaHUH 10 TOPSIIKY B CIEIYIOLIEM BUIE:
Cpoxu BbINIOJIHEHUS. BbINosHEHHAass KOHTpoJibHAs paboTa MOAMKMCHIBAETCS 00y4aro-
IMIMMCSL U CHIaeTcs Ha MPOBEPKY IPernojaBaTeNio Ha Kadeapy B yCTaHOBJIEHHBIE CPOKH, Kak
npaBuio, 3a 10 mgHei mo Hawama ceccuu. [IpoBepka KOHTPOIBHOW pabOTHI MperojaBaTeIeM
OCYILECTBIISICTCSI B TeUEHHE Henlenu mocie ee caaud. KoHTposbHas paboTa JoikHaA OBITh
3a4TeHa K Hadally 3K3aMEHAIIMOHHOW CECCHH.

4.7. Conep:kaHue pa3aesioB JMCHUNIMHBI (MOXYJISA)

1. BBeneHue B MICKYCCTBEHHBI WHTEJUICKT.

OcCHOBHBIE 3a/1a4l CUCTEM HCKYCCTBEHHOTo MHTeiulekTa. Knaccudukanus, kinacrepusa-
1us, perpeccus. THUIIBI MAIIMHHOTO OOYyYEHUS: C yUuTeaeM, 0e3 yuuTels, ¢ YaCTUYHBIM IIPUBIIE-
YEHUEM YUUTelIsl, 00ydeHHE C MOIKPEIICHUEM.

2. OKCIIEPTHBIE CUCTEMBI U IIPE/ICTABIICHUE 3HAHUM.

Knaccugukanus Ha npumepe anroputma k-Ommkaitmux coceneit (kNN) OnuuoHanbHO:
BricTppiil monck Ommkaimmx coceneil. MeTpuku OleHKH Kiaccu(UKaIUU: MOJHOTA, TOYHOCTb,
F1, ROC, AUC. Banunanmonnas u TectoBas Bbibopka. Kpocc-panmuaanus. Pabora ¢ kareropu-
QJIbHBIMU MPU3HAKaMH.

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

Jluneiinpie Monenu s kinaccudukamnun. [leprentpon, JorucTUYeckasl perpeccus, moJi-
HOCBSI3HbIE HEHPOHHBIE CETH, CTOXAaCTHUECKUI I'paJMEHTHBIN CITyCK U 00paTHOE pacrpocTpaHe-
HUE TpaJiieHTa. Perynspusamnus JMHEHHBIX MOJIeTIel KilacCu(DUKAITUUN.

Knacrepuzauums. k-means, k-means++, DBSCAN, arnomeparuBHas KiacTepu3allys.
MeTpuKH OLIEHKHU KJIaCTepU3aluu

3. ANTOpUTMBI IOMCKA PELLIEHUH.

ANTropUTMBI, OCHOBaHHBIE HAa IPUMEHEHUH pELIAIOIINX AepeBbeB. Kpurepuu pasneneHus
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y3ia: HHQOPMAIIMOHHBIN BBIMTPHIINI, KpuTepuid [ kuHn. AHCaMOJIM PEIIaloNnuX IePEBhEB: CIY-
YalHBIN JIec, TPaIUEHTHBIN OYCTHHT.

Meton onopHbIX BeKTOpoB. [Ipsimas u oOparHas 3agada. OnpeeneHue OnOPHBIX BEKTO-
pOB. S AepHBIil TPIOK.

HauBHebrii GaliecoBckuil kiaccudukaTtop. MeToapl OICHKH paclpeleeHHs TPU3HAKOB.
EM-anroputm Ha npuMepe cMecH rayccuaH.

MeTtobl 6€3rpaIMCHTHON ONITUMU3AINN: CITydaiHbIid ouck, hill climb, or-xur, renetu-
YECKUU aJIrOPUTM.

5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTUHU
[Tpu W3yyeHUM DUCUMILTUHBI (MOJYJsl) UCIIOJIB3YIOTCS WHHOBAIIMOHHBIE 00pa3oBaTellbHbIC

TEXHOJIOTMM Ha OCHOBE HMHTETpPallMd KOMIIETEHTHOCTHOIO U JIMYHOCTHO-OPHUEHTHUPOBAHHOTO
MOJIXOJIOB C AJIEMEHTaMHU TPAAUIIMOHHOTO JIEKIMOHHO-CEMHUHAPCKOTO M KBa3HNPO(EeCCHOHANb-
HOTO OOyYEHHUsS C HCIIOJIb30BAHHEM HHTEPAKTUBHBIX (OpPM TpOBEICHHS 3aHSATHUH, UCCIIEIOBa-
TEJIbCKOM MPOEKTHOMN JAEITEIbHOCTU U MYJIbTUMEIUNHBIX y4eOHBIX MaTEpPHAIOB

Bun yue6Hoit pa- OO0pa3oBarenbHble TEXHOJIOTHH
00THI

DJeKTpOHHbIE MaTepuajbl (B T.4. CETEBbIE HCTOYHHUKH), UCIIOIb30-
Jlexuun BAHHME MYJIbTUMEIUNHBIX CPEACTB, Pa31aTOYHBIM MaTepual.
[IpakTnueckue TectupoBaHue, BBIOJHEHHE T'PYIIOBBIX AYAUTOPHBIX 3alaHUM,
3aHATUSA VHJBHIyaJIbHBIE JOKJIAbL.
CamocTosiTenbHbIe Beimonnenue pedeparuBHON paOOThI; NOArOTOBKA U 3alllUTa CO-
paboThI OOLIEHMS C UCIIOJIb30BAHUEM CJIalIOBBIX MPE3EHTALUH.

6. OueHo4HbIe cpeacTBa TUCHUIIIMHBI (MOIYJISA)

OCHOBHBIMU BHAAMH AMCHUIIMHAPHBIX OLEHOYHBIX CPEJCTB MPH (HYHKIIMOHUPOBAHUH MOJYJIb-
HO-PEITUHIOBON cHCTEMbI O0Yy4eHHsI SBJISIOTCS: Ha CTaJuM pyOEeKHOro pedTHHra, opmupye-
MOTO MO pe3y/lbTaTaM MOIYJIBHOTO KOMIBIOTEPHOTO TECTHPOBAHHS — TECTOBBIE 3aJaHMA; HA
CTaJMU MOOILPUTEIBHOIO PeUTHHTa, (POPMUPYEMOTO IO PE3yJbTaTaM HalUCAHUS U 3aLIUTHI pe-
(epaToB 1O aKTyaTbHOW MPOOIEMAaTHKE, HAa CTAIUH POMEXYTOYHOTO PEHTHHTIA, ONpeensieMo-
ro IO pe3ylbTaTaM CJlauu 3a4eTa — TEOPETHUECKHE BOIPOCH], KOHTPOIUPYIOLUINE TEOPETUUECKOE
coiep’kaHue y4eOHOro Marepuana, ¥ MPaKTUYEeCKUe HaBBIKM M3 Pa3IMYHBIX BHJOB Ipodeccuo-
HalbHOH nesTenbHOCTH oOyuatomerocs no OIIOIT nanHoro HampasneHus, popmMupyemble IpH
M3Y4YEHUH TUCHUIUIMHBI (MOyJis1) «OCHOBBI HCKYCCTBEHHOTO MHTEJUIEKTA)

6.1. ITacnopt ¢oHIa OLIEHOUYHBIX CPEIACTB MO JUCHUIINHE

Ne | Kontponupyemsie paznensl] Kox konTposnnpyemMoit OneHoYHOE CPESICTBO
n/m | (TemMbl) TUCHUILUIMHBI (MO- KOMITETEHIINT HanmenoBanue KomnuecTtBo
JLyIist)
BBeneHne B MCKYCCTBEHHBIN VK-1,VK-2 TectoBrie 3aaHnA 20
MHTEJUICKT Temsl pedepatoB 5
Bompocsr mist 3ade- 8
Ta
DKCIIEPTHBIE CUCTEMBI U VK-1,VK-2 TecToBbIe 3a0aHNA 20
Mpe/ICTaBICHNE 3HAHUIN Tembl pedepaton 5
Bomnpocs! 114 3a- 10
qyera
ANTOPUTMBI ITIOMCKA pele- YK-1,VK-2 TecToBble 3a1aHUA 20
HUH Tewmsbl pedepaton 5
Bomnpocs! qis 3aue- 8
Ta




RoOoo~NooGa~LNE

=
=

12.
13.
14.
15.
16.

0.

6.2. Ilepedenn BompocoB 1 3avera (YK-1,YK-2)
OcHoBHBIE 33]a4l CUCTEM HCKYCCTBEHHOT0 MHTeJUIeKkTa. Knaccudukanusi.
OcHoBHBIE 337]a41 CUCTEM HCKYCCTBEHHOTO MHTEIeKTa. Kiacrepuzanusi.
OcHoBHBIE 337]a4l CUCTEM UCKYCCTBEHHOT'O UHTEIIEKTa. Perpeccus.

Tl MAIIMHHOTO OOYUYEHUS: C YUUTEIIEM.

Tunsl MalIMHHOTO O0y4YeHUS: 6€3 yuuTess.

Tl MAaIIMHHOTO OOYYEHUS: C YACTUYHBIM IMPUBJICUCHUEM YUUTEIIS.

Tunsl MalIMHHOTO O0y4YeHUS: 00yYEHHUE C MOAKPEIITICHUEM.

Knaccudukanus Ha mpumepe anropurma k-Ommkaiimmx coceneit (kNN)
BrICcTpBIii TOMCK OMMXaNIIMX coceacH.

MeTpuKu OleHKH KIIaCCU(PUKAIIUU: TIOJHOTa, TOYHOCTH, F1, ROC, AUC.
Banunanunonnas u rectoBast BelOopka. Kpocc-Banuaanus.

Pabora ¢ kaTeropuanbHBIMH IPU3HAKAMHU.

Mertpuku onienku perpeccun: MSE, MAE, R2 — xoaddunmient nerepMuHanum.
JInneliHas perpeccus, MOJIMHOMHUAIIBHASL PErPECCHS.

[Tepeobyuenue u perynsipusanusi, rpednesas perpeccusi, LASSO, Elastic Net.
[TepuenTpoH, JJIOTHCTUYECKAs! PerpeccHsi, TIOTHOCBI3HBIC HEHPOHHBIC CETH, CTOXACTHUIC-

CKUU TPAJMCHTHBIN CITYCK U 00paTHOE pacIpoCTpaHEeHUE TPAJIUCHTA.

17.
18.

Perynsipuzanus TMHEHHBIX MO KIacCU(pHUKALIUHIH.
Knacrepusanus. k-means, k-means++, DBSCAN, arnoMmepaTHBHas KJIaCTEPU3ALIHSL.

MeTpI/IKI/I OLCHKHU KJIaCTCpU3alUU.

19.  AuropuT™mBbl, OCHOBaHHBIE Ha MPUMEHEHUH PEIIAIOIINX EPEBHEB.

20.  Kpurepuu paszzaeneHus y3na: MUHOOPMAMOHHBIN BBIUTPHILL, KpUTEPHA JIKUHHU.

21.  AncaM0iu pemrarommx IepeBbeB: CIyYalHbIN Jec, TPaIueHTHbIH OyCTHHT.

22.  Meroa onopHbIX BeKTOpOB. [Ipsimast u oOpaTHas 3a1aya.

23.  OmnpeneneHue OMOPHBIX BEKTOPOB. S IepHBII TPIOK.

24.  HauHblil OaliecoBCKUH K1acCUPUKATOP.

25. MerTo1bl OLIEHKH pacnpeaeieHus npu3HakoB. EM-anroputm Ha mpuMepe CMECHU rayCcCcu-
aH.

26. Mertoapl 6e3rpaIMeHTHON ONTUMHU3AINH: CIIy4aifHbIi mouck, hill climb, oTxur, reneru-

YECKUH alrOpUTM

6.3. llIkaj1a OLIeHOYHBIX CPEACTB

YpoBHH  OCBOE- Kpurepuu onieHuBaHus OrneHouHBIE CpeACTBA
HUS  KOMIIETEH- (xo-BO GayoB)
197071
[MpoxBunyThiid | OTAMYHO 3HAET TEOPETHYECKHE OCHOBBI OOYYEHHS | TECTOBBIEC 3aIaHUS
(75-100 GamtoB) | aHaM3a JAHHBIX U MAIIUHHOTO 00y4eHus; crernuduky | (30-40 6amios)
«3aUTEHO» BHEJJPEHUS CHCTEM MAIIMHHOIO OOydeHHs B «OTpac- | MHAUBHUIyaJbHOE 3a-
J», OTIMYHO aHAJM3UPYET 3aj1auy, BhIIENAs ee 06a30- | JaHue
BbI€ COCTaBJISIOIINE, OTIIMYHO OCYHIECTBISCT JaekoM- | (8-10 Gamios);
NO3MIIMIO 33]]aud; YMEeT NMPHUMEHATh OOJIbIIOE KOJHU- | BOIPOCHI JUIS 3a4eTa
YEeCTBO IBPUCTHK, CHOPMHPOBAHHBIX HA OCHOBE KoM- | (37-50 GasmioB)
MEpPYECKOro M aKaJeMHUYECKOTO OIbITa; HHTEpEeCyeTCs
HOBBIMU TpPEHJaMH B CBO€il NpodeccuoHalIbHON OT-
paciu, paccMaTpuBaeT MX C TOYKU 3PEHUs NMpHUMEHe-
HUS B CBOEH JICATEIIEHOCTH; OBICTPO W BEPHO OIIEHUBA-
€T CIIOKHYIO CUTYaIlUI0, OLIEHUBAEeT PUCKH M IMOCIe]-
CTBUSI CBOMX JICWCTBUIA, HAXOAUT ONTUMAJIbHBIE pelle-
HUS JUIst pabouux 3ajad.
ba3zoBbIii Xopomio 3HaeT TEOPETUYECKHE OCHOBBI OOYYEHHS | TECTOBBIC 3aJaHUS
(50-74 bamna) | aHanmM3a JAHHBIX U MaIMHHOTO 00y4eHwus; cnenuduky | (20-30 6amoB)
«3aYTEHO» BHE/IPEHMsI CUCTEM MAIIMHHOIO OOYYEHHUsl B «OTpac- | MHAMBHYyalbHOE 3a-
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JIM», XOPOIIIO aHAIM3HUPYET 3a/1ady, BBIICIsAs ee 0a30- | maHue
BbIC COCTABJIAIONIUE, XOPOIIO ocyiiecTBiser aekoMm- | (5-7 Oamios);
MO3HIIMIO 337[a4¥; YMEET MPUMEHSITh JJOCTATOYHOE KO- | BOIPOCHI JUISI 3a4eTa
JMYECTBO IBPUCTUK, CHOPMHUPOBAaHHBIX Ha oOcHOBe | (25-37 OamioB)
KOMMEPYECKOTO U aKaJ[EMHYECKOTO OIbITa; HHTEPECY-
€TCs. HOBBIMH TpPEHJaMHU B CBOEH NpodeccCHOHaIbHOM
OTpaciy; BEPHO OIICHUBACT CIIOKHYIO CHUTYAIIHIO, Olle-
HHUBAET PUCKHU U NOCJIEACTBUS CBOUX JAECHUCTBUM, HAXO-
JIUT ONITUMAJIBHBIC PENICHUs ISl pab0vMX 3a/1ad.
[Toporossrii Cnabo 3HaeT TeOpeTHYeCKHe OCHOBBI OOYYECHHs aHa- | TECTOBBIC 33JaHUS
(35-49 GamoB) | MM3a AaHHBIX M MAalIMHHOTO 00ydenus; crenuduky | (15-20 6amios)
«3aYTECHO BHE/IPEHHUS CHUCTEM MAIIMHHOTO OOYyYeHHUsS B «OTpac- | MHAMBHIyalbHOE 3a-
JH», cl1abo aHAIM3HUPYET 3ajauy, BbIICISS e¢ 0a30BbIe | JaHHE
COCTABJISAIONIHE, C1a00 OCYIIECTBISICT AekoMnosunuto | (2-4 Oaa);
3aJ]aud; yMEeT MPHUMEHSTh OCTATOYHOE KOJMYECTBO | BOIPOCHI JUISl 3a4eTa
IBPUCTUK, CHOPMUPOBAHHBIX Ha OCHOBEe Kommepue- | (18-25 Gamios)
CKOT'0 W aKaJeMHYECKOI0 OIbITa; c1abo MHTEepecyeTcs
HOBBIMH TPEHJIaMU B CBOEH MPOQPECCHOHATIBLHON OT-
paciu; ci1abo OIICHMBACT CIIOKHYKO CHTYaIlHIo, cl1abo
OLICHUBAET PHUCKH W TOCJIEACTBUS CBOMX JEHCTBUH,
cJ1a00 HaXOIWT ONTHMAJbHBIC PEIICHUsS i pabounx
3a/1a4.
Huskuii He 3Haer TeopeTHueckue OCHOBBI OOYUCHHS aHAIM3a | TECTOBBIC 3aIaHUS
(TOTIOpOTOBBIN) | AAHHBIX W MAIIMHHOTO 00ydeHwus; creruduky Buen- | (0-13 Oamio);
(KOMITETCHIIMS HE | PEHUS] CUCTEM MAaIIMHHOTO O0YYCHHUS B «OTPAC/INy, HE | MHAUBUIYAIILHOC 3a-
chopMHpOBaHa) | yMEET aHAIM3HPOBATH 3aJady, HE OCYIICCTBISACT Je- | JaHue
(MeHee 35 6an- | KOMIIO3MIIMIO 3a[1a4l; HE yMeeT MpUMeHsTh noctatod- | (0-3 Gamna);
JIOB) HOE KOJINYECTBO IBPHCTUK; HE MHTEPECYETCS HOBBIMH | BOIPOCHI JUISI 3a4eTa
«HE3aYTEHO» TpeHaaMu B cBoeil mpodeccronanbHoi otpaciu; He | (0-18 Gamios)
BEPHO OLIEHUBACT CJIOXKHYIO CUTYAIIMIO, HE BEPHO Olle-
HUBAeT PUCKU U MOCIIEACTBUS CBOUX JICHCTBUH.

Bce kOMIIeKThI OLIEHOYHBIX CPEACTB (KOHTPOJIbHO-U3MEPUTEIBHBIX MaTEpUaIoB), HEOO-
XOJMMBIX JJIsi OLIEHKU 3HAHWM, YMEHUIl, HaBBIKOB U (MJIM) OMbITA JESATEIbHOCTH, XapaKTepu3y-
folue dTansl POpMUPOBAHUS KOMIETEHIIMHA B MPOLECCE OCBOEHUS IUCHUIUIMHBI (MOIYJs) MO-
IpoOHO MpeaCTaBICHBI B TOKyMeHTe «DOH]T OLIEHOYHBIX CPEJICTB TUCIMITIMHBI (MOIYJIS)».

1. Y4eOHO-MeTOAUYeCcKOe M HHPOPMALIMOHHOE o0ecneuyeHne UCIUIINHBI

(Mmonxy.s)
7.1. OcHoBHasl yueOHas1 IUTEepaTypa:

1. OcHOBBI UCKYCTBEHHOTO MHTEJIEKTa: y4eO. mocobue s By3os/Cumopkuna WM.I.M.:
Kuopyc, 2014. - 245 c.: . - bubmuorp.: ¢. 244-245. - ISBN 978-5-406-03503-0

2. TonmauéB, C. I'. OCHOBBI MCKYCCTBEHHOTO WHTEIJIEKTA :
Tonmaués. — Cankr-IletepOypr : BI'TY "Boenmex" um. JI.®. Ycrunona, 2017. — 132 c. —

ISBN 978-5-906920-53-9. — Texkct : anexkTpoHHbIH // JlaHb

yuebHoe mocobue / C. T.

AIIEKTPOHHO-OUOIHOTEYHAS

cucrema. — URL: https://e.lanbook.com/book/121872

3. boposckas, E. B. OcHOBBI MCKYCCTBEHHOTO HMHTEIUIEKTa : yuyebHoe mocobue / E. B.
bopogckas, H. A. JlaBsimoBa. — 4-¢ uzn. — Mocksa : Jlabopatopust 3nannii, 2020. — 130 ¢. —
ISBN 978-5-00101-908-4. — TekcT : 3neKTpoHHbIH // JlaHb ANIEKTPOHHO-ONOIMOTeUHAs
cucrema. — URL: https://e.lanbook.com/book/151502

4. HoBukoB, ®. A. CuMBOIMYECKHH MCKYCCTBEHHBIN WHTEIUIEKT:

MAaTEMATUYCCKUC
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OCHOBBI TPEJCTAaBICHHs 3HAHM: yueOHoe mocobue st By3oB / ®. A. HoBukoB. — Mocksa:
MznarensctBo FOpaiit, 2023. — 278 c. — (Bricmee o6pazoanue). — ISBN 978-5-534-00734-
3. — Texkct: snextponHbnii // OOpazoBarenpHas miargopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/512382

5. Peibuna I' B. OCHOBBI MOCTPOEHUS HHTEIUIEKTYaIbHBIX CHCTEM: yueb. mocodue st By-
30B/Pribuna I'.B. - M.: ®unancel u ctatuctuka: Madpa-M, 2010. - 430 c.

6.Bororma BB. DneMeHTh MaTeMaTHYeCKON TEOPUU MAITMHHOTO OOy4YeHHs: yued. 1oco-
6ue st By30B Berorun B.B.; Mock. pusuko-texH. un-t (roc. yH-1), PAH, UH-T po6iem nepe-
naun napopmanuu M. AA. Xapkesuua. - M.: MOT'U - UIITIA PAH, 2010. - 231 ¢. OcHoBBI
HMCKYCTBEHHOTO MHTEJUIeKTa. [IpakTuyeckuii kypc: y4eb. mocobue mist By3oB / Uymoko BJL.,
AcraxoBa N.@., [ToranoB AC. [u np.]. - M. BUHOM. Jlaboparopus 3uanuii: ®uzmatiur, 2008.
-292 c.

7 canukuii JLH. BBeneHue B MCKYCCTBEHHBI HMHTEIUIEKT: y4eO. mocoOwe s BY-
3oB/Scaunkuit JI.H. - 2-e uza., ucnp. - M.: Akanemus, 2008. - 174 ¢,

8.0cunoB I'.C. MeTo/ibl HCKYCCTBEHHOTO WHTEIICKTA! Monorpadus |/Ocurosr C. - M.:
®uszmatiut, 2011. - 295 c.

9.JIro b. Teopust u mpakTHKa HEONPeAeICHHOTO mporpamMmmupoBanus/JIto b.; mep. ¢ anrm.
Tromennes H0.B., Karanos FO.T.; pen. nep. Tromenues 10.B. - M.: BUHOM. JlaGopaTtopus 3Ha-
uuii, 2009. - 416 c.

10.Pyukun B.H., ®ynun B.A. YHuBepcanbHbIif HCKYCCTBEHHBIM UHTEIUIEKT U IKCIIEPTHHIC
cuctemsl / Pyakun B.H., ®ymun B.A. - CI16.: BXB-ITerepoypr, 2009. - 238 c.

11.Kypeituuk BB., Kypeituuk B.M., Pogzun CU. Teopusi 3BOJTIOIUOHHBIX BBIUMCICHUIA:
[Monorpadust| / Kypeitunk BB., Kypeitunk B,M., Pogzun CU, - M.: ®uzmatnur, 2012. — 260 c.

72 MeTounqecm/Ie YKa3aHusA 110 OCBOCHNI0 THCHMAILJIMHBI (MOI[yJ'lSI)
MeTtoaudeckue yka3aHUs JJIs MPOBEICHUS MPAKTUYCCKUX 3aHIATHH M0 aucnuruinae «Oc-
HOBBI HCKYCCTBEHHOTO MHTEIIEKTay s HanpasieHus moAarotToBku 35.03.03 Arpoxumus u arpo-
noyBoBesieHne. — MuuypuHck, 2024.

7.3. UndopmanuonHbie U nudpoBbie TEXHOJOTUHU (IPOrPaMMHOe odecreye-
HHUE, COBPpeMeHHbIe MPogeCCHOHAJIbHBIE 0a3bl JAHHBIX U HHPOPMAIIMOHHbIE

CIIPABOYHBIE CUCTEMBI)

VYyeOHast nucHUIUIMHA (MOAY/b) MPEIyCMAaTPUBAET OCBOCHHE MH(POPMAIIMOHHBIX U LU ]-
POBBIX TexHOJOTUH. Peanu3aus muppoBbIX TEXHOJIOTUH B 00pa30BaTeIbHOM MIPOCTPAHCTBE SIB-
JsieTcsl OAHOW M3 BaKHEMIIUX Lened oOpa3oBaHUSs, JAIOLIEH BO3MOXHOCTh pa3BUBAaTh KOHKY-
PEHTOCIIOCOOHBIE KauecTBa 00yJaromuXcs Kak OyIyluX BhICOKOKBAIN(UIIMPOBAHHBIX CIIELUa-
JIUCTOB.

[{udpoBsle TEXHOJIOTMH NPEAYCMATPUBAIOT Pa3BUTHE HAaBBIKOB 3(h(PEeKTUBHOrO peuieHus
3a/1a4 Mpo(ecCHoHaIbHOr0, COLIMAIBLHOTO, JIMYHOCTHOTO XapaKTepa ¢ UCHOIb30BaHUEM pa3iny-
HBIX BUJIOB KOMMYHHUKAI[MOHHBIX TEeXHOJOTWH. OcBoeHHe HHU(POBBIX TEXHOJOTUH B paMKax
JAHHOW JTUCHUIUIMHBI (MOAYJsl) OPUEHTHPOBAHO Ha CIOCOOHOCTH O€30MacHO M HajJeXkalluM
00pa3oM Nojy4arh JOCTYII, YIIPaBIATh, HHTETPUPOBATh, OOMEHNUBATHCS, OLICHUBATh U CO3/1aBaTh
MH(pOPMAIIHIO C TTOMOIIBIO IU(PPOBBIX YCTPONUCTB M CETEBBIX TeXHOJOTUNH. DOpMUpOBaHHE 1TH (-
POBOIl KOMIIETEHTHOCTH Mpefrnoiaraer paboTy C JaHHBIMU, BJaJ€HHE HWHCTPYMEHTaAMM JUIS
KOMMYHHKAIUH.

7.3.1 DJ1IeKTPOHHO-0MOJINOTEYHASI CUCTEMbI M 0a3bI JAHHBIX
1. OO0 «9BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okaszanue yciayr ot 03.04.2024
Ne 6/1 (CereBas anexTpoHHass OUOIMOTEKA)
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2. baza maHHBIX 37eKTpOoHHBIX HH(popMamoHHbIX pecypcoB @PI'BHY ITHCXB (morosop
1Mo 00eCIeYeHHUI0 JTOCTyMa K AJIeKTpOHHBIM HHpopMmarmoHHeiM pecypcam ®PI'BHY ITHCXB de-
pe3 tepmunan yaaneaHoro nocryna (TY I ®T'BHY LTHCXE) ot 09.04.2024 Ne 05-YT/2024)

3. DnektpoHHas 6ubmuoreunas cucrema «HarmoHanbHbIN 1TMDPOBOI pecypc «PyKoHT»:
Komnekiun «ba3zoBsiii MaccuB» u «Kosoc-c. Cenbekoe xo3siictBo» (https://rucont.ru/) (moroBop
Ha OKa3aHHUe yCIyT 10 MpenocTaBiIeHuto 1ocTymna oT 26.04.2024 Ne 1901/bI122)

4. 000 «dnexrponHoe usnarenscTo FOPAMTy (https://urait.ru/) (1oroBop Ha OKa3aHHe
YCIIYT TI0 MPEIOCTABICHUIO IOCTYIa K 0OpazoBaTenbHOM miargopme OO0 «DyeKTpoHHOE U3/1a-
Tenbetso FOPAUT» ot 07.05.2024 Ne 6555)

5. DaexkTpoHHO-OMOaMOTEUHast cuctema «Bepranckuity (https://vernadsky-lib.ru) (mzoro-
BOp Ha 0€3BO3ME3THOE UCIOJIb30BaHUE IpousBeneHui oT 26.03.2020 Ne 14/20/25)

6. baza mannbix HOB «HanumonanepHas snektpoHHas OuOimoreka» (https://rusneb.ru/)
(moroBop o monkmoueHuu k HOb u npenocrasinennn goctymna k oobexktam HOb ot 01.08.2018
Ne 101/HDb/4712)

7. CornaimieHue 0 COTPYIHUYECTBE MO0 OKA3aHUIO0 OMOIHOTESYHO-UH(POPMAITMOHHBIX U CO-
UOKYJIBTYPHBIX YCIYT MOJIb30BATENSIM YHUBEPCUTETA U3 YKCIIa UHBAIUIOB IO 3PEHUI0, Cllado-
BHJISIINX, WHBAIUIOB IPYTUX KATCTOPUH C OTPAHMYEHHBIM JOCTYIIOM K HH(DOpMAIWH, JIHII,
UMEIOIIUX TPYAHOCTU ¢ uTeHueM riockomneyatoro Tekcta TOI'BYK «TamboBckas obnactHas
yHUBepcalibHas Hay4Has OuOimoreka uM. A.C. Ilymkuna» (https://www.tambovlib.ru) (cormna-
menue o corpyanuuectse ot 16.09.2021 Ne 6/n)

7.3.2. MudopmManoHHbIe CIPABOYHbIE CUCTEMBI
1. CopaBounas npaBoBas cucrema Koncynbrantllntoc (7oroBop mocraBku, ajantanuu u
CONPOBOXKICHUS IK3eMILsIpoB cucteM Koucynprantllntoc ot 11.03.2024 Ne 11921 /13900/2C)
2. DaexTpoHHBIH nepuoanyeckuit cnpaBouHuk «Cuctema TAPAHT» (moroBop Ha yciy-
' 110 conpoBokIeHHIO OT 15.01.2024 Ne 194-01/2024)

7.3.3. CoBpemeHHbIe MPOdeCCHOHATIbHBIE 0a3bl JaHHBIX

1. ba3a 1aHHBIX HOPMATHBHO-TIPABOBBIX AKTOB MH(OPMAIIMOHHO-00pa30BaTeIbHOM Mpo-
rpamMmebl «Pocmeron» (morosop ot 15.08.2023 Ne 542/2023)

2. basza nannbix Hayunoit anextponnoii oubnuorekn eLIBRARY.RU — poccuiickuii un-
(hopMallMOHHO-aHAJIMTUYECKUI MOpTaa B 00JIaCTH HAYKH, TEXHOJIOTMH, MEIULIMHBI U 00pa3oBa-
uus - https://elibrary.ru/

3. Tlopran oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpeiTeie faaHHble @DenepalibHON CIyXObl TOCYAAPCTBEHHOW CTATUCTUKU -
https://rosstat.gov.ru/opendata

7.3.4. JIuLleH3MOHHOE U CBOOOIHO PACNPOCTPaHsieMOe NPOrpaMMHoe obecre-
YyeHHe, B TOM YHCJIe 0T€YeCTBEHHOT0 MPOM3BOACTBA

Ne | Haumenosanue Pazpaborunk | locrynmHocts | Ccbuika Ha Enu- PexBusutel non-
I1O (npaBo- | (JIMLIEH3WOH- | HBIN pEECTp poc- | TBEPKIAAOLIETO
obnanarenb) | HOe, CBOOOA- CUMCKHUX TIpO- JOKYMeHTa (TIpu

HO pacnpo- | rpamm ains O9BM HaJIU4Y1N)
ctpansemoe) | u B/l (mpu Hanu-
YHH)
1 Microsoft Microsoft JInien3non- - JInnensus
Windows, Corporation HOE ot 04.06.2015 Ne
Office 65291651 cpoxk
Professional neiicTBus: Oec-
CPOYHO
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AntuBupycHoe | AO «Jlabopa- | Jlunensuon- | https://reestr.digit | CyOGmuneH3non-
IIPOrpaMMHOE topus Kac- HOE al.gov.ru/reestr/36 | HBbIit JOrOBOP C
obecrieueHue HIEPCKOTO» 6574/?sphrase_id | OOO «Codrekcy

Kaspersky (Poccust) =415165 or 24.10.2023 Ne
Endpoint Security 0/H, cpoK JieH-
1151 Ou3Heca CTBUS: C
22.11.2023 no
22.11.2024
MoiiO¢uc Cran- [ OO0 «Hoseie | Jlunensuon- | https://reestr.digit | Kourpakr ¢ OO0
JTapTHBIH - o01auHbIC HOE al.gov.ru/reestr/30 «PybOukon»
OducHBIN MaKkeT | TEXHOIOTHI» 1631/?sphrase_id | ot 24.04.2019 Ne
JUTs1 pabOoTHI € 10- (Poccus) =2698444 03641000008190
KyMEHTaMH 00012
U IOYTOH CpOK JIEHUCTBHUSL:
(myoffice.ru) 6eccpodHo
OducHblii maker AO «P7» Jluniensuon- | https://reestr.digit | Konrpakr ¢ OO0
«P7-Oducy HOE al.gov.ru/reestr/30 «Codrekc»
(IecKkToImHas Bep- 6668/?sphrase_id | or 24.10.2023 Ne
cuist) =4435041 03641000008230
00007
CPOK JEHCTBUS:
OeccpovYHO

OneparroHHast 000 "ba- Jluniensuon- | https://reestr.digit [ Konrpakr ¢ OO0

cucteMa «AIbT 3aJIbT CBO- HOE al.gov.ru/reestr/30 «Codrekcy

OO0pa3zoBaHue» 00HOE TIPO- 3262/?sphrase_id | ot 24.10.2023 Ne

rpaMMHOE =4435015 03641000008230
obecnieuenue" 00007
CPOK JEHUCTBUS:
6eccpodHo
[TporpammHas cu- AO «An- Jluuensuon- | https://reestr.digit | JIunenzuouHbIit
crema 11 oOHa- TUILJIarAaT) HOE al.gov.ru/reestr/30 norosop ¢ AO
PYKEHUSI TEKCTO- (Poccus) 3350/?sphrase_id | «AnTumiaruar
BBIX 3aMMCTBOBA- =2698186 o1 23.05.2024 Ne
HUH B y4eOHBIX U 8151, cpox neii-
Hay4YHBIX paboTax CTBUS: C
«AHTHUTUIaTAAT 23.05.2024 no
BY3» 16.05.2025
(https://docs.antipl
agiaus.ru)
Acrobat Reader Adobe CBoboaHO - -
- IPOCMOTP JOKY- Systems pacmpocTpa-
meHtoB PDF, HSIEMOE
DjVU
Foxit Reader Foxit CBoboaHO - -
- mpocMoTp A0Ky- | Corporation | pacmpocrtpa-
meHToB PDF, HSIEMOE

DjVU
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7.3.5. Pecypchbl uH(pOPMaIIMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH «UHTEp-
HET»

CDTOwiki: 6a3a 3nanwuii mo uudposoii Tpanchopmarnuu https://cdto.wiki/
OTkpbITast mporpaMMHas OUOIMOTEKa JIJIsl MAITHHHOTO 00YYEHHSI

OpeliMBOPK MAIIMHHOTO 00y4YeHHs 1S si3bIka Python ¢ OTKpPBITEIM HCXOIHBIM KOJIOM

OtkpeiTas 6ubnroreka https://keras.io/

Caiit @enepanbHOl ciTyKObI rocyapcTBeHHon cratuctuku (Poccrar). DnexkTpoHHBIH pe-
cypc. Pexxum nocryna: http://www.gks.ru/

Caiit TepputopuansHoro oprana denepanbHo ciyk0bl TOCY1apCTBEHHON CTATUCTUKH 110
Tam6oBckoit o6nactu (TamOoBcTaT). DIeKTpOHHBIN pecype. PexxuMm moctyma:

Pexxum noctyna: http:// www.rbc.ru/ - PocbuznecKoncantunr
Pexxum noctyna: http:// www.devbusiness.ru/development/staff.htm
Calit BhICIIEH aTTecTannOHHOM komuccuu // http://vak.ed.gov.ru

7.3.6. llu¢poBble MHCTPYMEHTHI, IPUMEHsieMble B 00pa30BaTe/IbHOM MPO-
necce

Buptyanpnas nocka Mupo: miro.com

Bupryansnas nocka SBoard https://sboard.online

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

Oo6naunbie cepBuchl: Auaexc./luck, O6mako Mail.ru

Cepsucsl onpocos: Suaexkc ®opmel, MyQuiz

Cepsucel Buaeocsssu: Suaekc teixemoct, Webinar.ru

CepBuc coBMecTHOM paboTBl Haja Mmpoekramu s Hebonbmux rpymm  Trello

1.
2.
https://www.tensorflow.org/
3.
https://pytorch.org/
4.
5.
6.
http://tmb.gks.ru/
7.
8.
9.
1. LMS-mrargpopma Moodle
2.
3.
4.
5.
6.
1.
8.
http://www.trello.com

7.3.7. lln¢poBble TEXHOJIOTHH, MIPUMeEHsieMble NPU U3yYeHHH THCIUTITHHBI

Ne | [Tudpossie TexHogoruu | Buabl yue6HOM paboThl, BoIIOA- | PopmMHUpyeMble NAK
HsIEMBbIE C IPUMEHEHUEM UGPO- | KOMIETEHLIUN
BOU TEXHOJIOTUH
1. | O6Gnaunsie TexHomoruu | Jlekuu YK-1 Na-1lyka
CamocrosrenbHas paborta N-2yk1
NJI-3yk1
2. | bonpmve nannpie Jlexuuu YK-2 N-1yk-2
CamocrosiTenpHas pabora N-2vx-2
W-3yk-2

8. MaTepuaJibHO-TeXHHYECKOe o0ecnevyeHne TUCHUILINHBI (MoayJis) (MOayJisi)

HaumenoBanwme crie-
[AAJIbHBIX TIOMeEIIIe-
HUH ¥ TOMEIICHUI
JUISL CAMOCTOSITEITb-
HOW pa0bOTHI

OCHaH_IeHHOCTI) CIieuuaJIbHbBIX HOMGH_IGHI/Iﬁ n l'IOMeH_IeHI/Iﬁ JUIA CaMOCTOSITCIIbHOMU pa60T1>1

393760, Poccus,
Tam060BcKast 00J1aCTh,
r. MuuypuHCK, yiI.
WHTepHanMoHanbHas,
qom Ne 101, 2/32

VYueOHast ayaAuTOpHs JUIS IPOBEAEHUs y4eOHbIX 3aHATHI JISKIIMOHHOTO THHa: VIHTepakTHBHAsS
nocka — 1 mr.; CucreMHbli kKoMmrutekT — 1 mrt.; [IpoexTop Viewsonic — 1 mwt. Habopsl nemon-
CTPaLMOHHOTO 00OPYAOBAaHUS U Y4€OHO-HAIJISIHBIX TOCOOHH.
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393760, Poccus, YueOHas ayaAuTOpHs JUIS IPOBEAEHUs y4eOHbBIX 3aHATHI CEMUHAPCKOr0 THIIA, KypCOBOTO
TamO0BcKast 00J1aCTh, | IPOSKTUPOBAHUS (BBIIOJTHEHUS KYPCOBBIX pabOT), TPYIIOBBIX U WHAMBHUIYIBHBIX KOHCYJITb-
r. MuuypuHCK, yiu. TaIiA, TEKYIIETo KOHTPOJIA U IIPOMEKYTOTHOH aTTecTanu (KOMIIBIOTepHBIH Kinacc): Cu-
WNuaTepnanmnonansHas, | creMuslit kKoMroiekt (IIpomeccop Intel Original LGA 1155 Celeron) — 9 mit.; Kabuner ocHa-
noMm Ne 101, 1/114 IIeH MaKeTaMH, HATJISTHBIMA y4eOHBIMU IIOCOOMSMH, TPEHAXKEPaMHU B APYTUMH TEXHUYIC-
CKUMH cpencTBamMu. KoMmbloTepHas TEXHUKA MOIKITIOUEHA K ceTh «MHTepHeT» 1 obecrieueHa
nocryriom B OMOC yHuBepcuTeTa.

393760, TamGoBckast | [Tomemenue Ist caMOCTOSTENBHOM paboThl: puHTep — 3 mT., MOY Canon i-Sensys MF
00J1aCTh, 4410, noytoyk Hewlett Packard Pavilion, kommetotep — 3 mrt, kommbetotep Celeron E 3300,
r. MuuypuHck, yiu. komrstotep Dual Core, komnbsrotep OLDI 310 KJI, konupoBansHslit anmapat Kyocera. Kom-
WuTepHannoHaibHasl, | MBIOTEPHAs TEXHUKA MOAKIIIOUEHa K ceTH «VHTepHeT» 1 obecneueH JOCTYI B AIEKTPOHHYIO
aom Ne 101, 1/210 MH(OpMaMOHHO-00pa30BaTENIbHYIO CPEely YHUBEPCUTETA.

Pabouas nporpamma nucuuminabl «OCHOBBI HCKYCCTBEHHOTO MHTEIUIEKTA» COCTaBJIeHa B
cootBetrcTBUH ¢ TpeboBanussMu OI'OC BO no nanpasnenuto noarotoBku 35.03.03 Arpoxumus
U arponovBoBeicHUE (YpOBeHb OakanaBpuara), yTBEpIKACHHAs NMPUKa3oM MHHHUCTEPCTBAa 00pa3o-
BaHus U Hayku Poccuiickoit @eneparuu Ne 702 ot 26.06.2017

ABTODBI:

3aBenyromuii kadeapoit MaTeMaTHKH, GU3UKH U HHOOPMALMOHHBIX TexHOIOruil Kapreunna
H.B.

Crapmmii nmpenogaBarens Kadeapsl MaTeMaTUKU, GU3UKH 1 HHOOPMALMOHHBIX TEXHOJIO-
ruii [Tuenuanesa H.B.

Penensenrt:
3aBeAyromui Kadeapoil cTaHaapTU3alUU, METPOJIOTUH U TEXHUYECKOTO CEpBHUCA, K.T.H.,
noueHt XaryHies B.B.

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

IIporpamma paccMOTpeHa Ha 3aceJaHUH Y4eOHO-METOANYECKOH KOMHCCUU MH)KEHEPHOTO
unctutyra ®I'6OY BO Muuypunckuii I'AY, nporokosn Ne 11 ot 15 uronst 2021 r.

IIporpamma yTBepkaeHa PemeHneM y4eGHO-METOAMUYECKOIO COBETa YHHBEPCHUTETa MpO-
Tokoi Nel0 ot 24 utons 2021 roga.

[Tporpamma nepepaboTana u A0MOIHEHA B cOOTBeTCcTBHH ¢ Tpeboanusimu GI'OC BO.

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

[Iporpamma paccMOTpeHa Ha 3aceJaHMM Y4eOHO-METOANYECKOH KOMHCCUU MH)KEHEPHOTO
unctutyra ®I'6OY BO Muuypunckuii I'AY, nporokon Ne 7 ot 14 anpens 2022 r.

IIporpamma yTBepxkieHa PemeHneM yueOHO-METOAMYECKOTO COBETAa YHHBEPCHUTETA MPO-
TokoJs1 Ne§ ot 21 anpens 2022 rona.

ITporpamma nepepaboTtaHa U AONOJIHEHA B cooTBETCTBUHU ¢ TpeboBanusmMu OI'OC BO.
[Iporpamma paccMoTpeHa Ha 3acelaHUM Kadeapbl MaTeMaTHKU, (PU3UKU U UH(OPMAIMOH-
HbIX TexHosoruil. [Ipotokos Ne 9 ot «01» urons 2023 r.

[Iporpamma paccMoTpeHa Ha 3acelaHUHM y4eOHO-METOIMYECKOW KOMUCCHHM HHCTUTYTa
(yHIaMEHTabHBIX U MPUKIAJHBIX arpoOuorexHosoruii uM. M.B. Muuypuna Muuaypunckoro
I'AY npotokon Ne 11 ot 19 utons 2023r.

[IporpamMma yTBepkaeHa Permennem ydeOHO-METOAMUYECKOIO COBETa YHHUBEPCUTETA MPO-
ToK0JI Nel0 ot 22 nrons 2023 rona.

[Iporpamma nepepaboTaHa u A0MOTHEHA B COOTBETCTBHH ¢ TpeboBanusmu ®I'OC BO.
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[Tporpamma paccMOTpeHa Ha 3aceaHuu Kadenpbl MaTeMaTHKH, GU3UKH U HHPOpMAaIu-
OHHBIX TEXHOJOTHI TPOoTOKOJ Ne 6 oT «14» mas 2024 r.

[Iporpamma paccMOoTpeHa Ha 3acelaHUHM y4eOHO-METOIMYECKOW KOMHUCCHHM HHCTUTYTa
(dbyHIaMEHTANBHBIX W MPHUKIATHBIX arpoouorexHonoruii uMm. U.B. Muuypuna MudypuHCKOTO
I'AY 1npotokon Ne 10 ot 20 mas 2024r.

[IporpamMMma yTBepKaeHa pelieHHeM Y4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETA MTPO-
TokoJ Ne 9 ot 23 mas 2024 r.

OpuruHan JOKyMEHTa XpaHUTCS Ha Kadeape MaTeMaTuku, GU3MKU U UHHOPMALIMOHHBIX
TEXHOJIOTHI
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