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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 (MOXYJIsl) B CTPYKType 00pa3oBareibHOM MPo-

CornacHo yueOHOMY IUIaHy MO HampaBieHUI0 MoAroToBkH 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 (MOTyJs1) «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 nepudepuiinbie ycTpoiictBay, «ba3bl 1aHHBIX». 3HAHUS, YMEHUS U HaBbI-
K#, cOPMHUPOBAHHBIC B XOJ€ U3YUCHUS NAHHOW JUCIUILIMHBI (MOJYJIsI) HEOOXOAUMBI B JAJTb-

HEHUIIeM IS

TEXHOJIOTUYECKON ) PAKTUKH, TOArOTOBKU K ['MA.

IMPOXOKIACHUA HpOI/ISBO,HCTBeHHOﬁ TEXHOJIOTMYECKOMH (HpOGKTHO'

3. HJIaHI/IpyeMl)Ie Ppe3yabTaThl oﬁyqennﬁ 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 ocyIiecTBIsATh MOUCK, KpUTUYECKUI aHaIu3 U CUHTE3 MH(OpMaIuK, 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, UCXOI U3 JEHCTBYIOIIUX MPABOBBIX HOPM, UMEIOLIUXCS pe-
CYpPCOB U OTPaHUYEHUM.

Kox n HanmeHo-
BaHUE YHUBEP-

Konx n nanmenosa-
HUE UHIUKATOpa

Kpurepuu onieHHBaHMS pe3yNbTaTOB O0YUICHHUS

HHU3KUH (J0moporo-

CalbHOM KOMIIE- | JIOCTHIKEHHS YHH- BBIM, KOMITETEHIIMS IIOPOTOBBIH 6a30BBbIi IPOJBHHYTBIN
TEHIIH BEpCAJIbHBIX KOM- He cpopMupoBaHa)
NETCHIINHU
VYK-1. N-1yk1 — | He moxer ananu- | Cnabo ana- | Xopomo aHa- | OTIU4HO
Crnocoben | Ananmuzupyer 3UpOBaTh 3aJady, | JU3UPYET 3a- | IU3UPYET 3a- | aHAIU3UPYET
OCYyILIECTB- | 3aJady, BblAe- | BbIAENAS ee 0a30- | Jady, BblJe- | 1ady, BbLAENss | 3aJa4yy, BbI-
JATH MOUCK, | Jsis1 ee 0a30BbIE | BbIE COCTaBIsIO- | Jsisl ee 0azo- | ee 6a3oBble | nensas ee Oa-
KpUTHYE- COCTaBJSIIOILIME, | I[M€, HE OCYy- | Bbleé COCTaB- | COCTaBIISIO- 30BbIE co-
CKHH aHa- | OCYIIECTBISET LIECTBISET  Jie- | JISIOIINE, LIME, XOPOLIO | CTaBJISIIOIINE,
JU3 U CUH- | IEKOMIO3UIUIO | KOMIO3MUIMIO 3a- | clad0  OCy- | OCYIIECTBISIET | OTIMYHO
TE3 UH- | 337a4u Ja4un LIECTBIISAET JEKOMIIO3H- OCYILECTBIIS-
¢dbopmarumy, JEKOMIIO3U- | LIMIO 3a/1a4u €T JEKOMIIO-
IIPUMEHSITD LU0 33]1a41 3ULMI0  3a7a-
CHUCTEMHBII qu
noaxoxn i | UJ1-2yk-1 — | He moxer Haxo- | He  nmocra- | loctaTouHO YcnemHo
pelieHus Haxoaut u Kpu- | IuTh U KpUTUYE- | TOYHO YETKO | OBICTPO HAxo- | HAXOOUT U
IIOCTABIICH- | THYECKH AHAIMU- | CKH  AHAIU3UPO- | HAXOAUT U | AUT M KPUTHU- | KPUTHUUECKU
HBIX 3aJa4. | 3UpyeT HHQOp- | BaTb  MHPOpMa- | KpUTUYECKH | YECKH aHau- | aHAJIU3UPYET
MalMio, HE0O- | M0, HEOOXOIH- | aHATU3UPYET | 3UPYET uH- | uH(opMa-
XOMUMYIO  JUIsl | MylO IS pere- | uHdopma- dhopmaruto, U0, HEoO-
pelIeHuss  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 | Bas 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. pomio otnuya- | 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, | TepIpeTalui, | HUM, HHTEp-
pacCyXJI€HUSIX | FUX YYaCTHUKOB | MHTEPIpPETAa- | OUEHOK W T.J. | IpeTalHuii,
JIPYTUX  y4acT- | JesATEeIbHOCTH LUH, OIIEHOK | B paccyXkje- | OLEHOK U T.1.
HUKOB JI€ATEIb- U T.J0. B pac- | HUSIX JPYIUX | 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 | Onpeenser u
OIIEHUBAET IIO- | MTOCJIEICTBUS OLICHUBAET OIIEHUBAET MO- | OLIEHUBAET
CIIEICTBUSL BO3- | BOSMOXHBIX  pe€- | MOCIEACTBUS | CIEACTBUS MTOCJICICTBHSI
MOXXHBIX pelle- | eHUH 3aJauH. BO3MOJKHBIX | BO3MOXHBIX BO3MOKHBIX
HUM 3a7a4U. peLIEHNI 3a- | pellIeHni  3a- | peleHu 3a-
Ja4H. Ja4H. JTauH.

VK-2. N-1yk2 — He moxet ¢op- He nocra- B nocrarou- OTianyHO
Cnocoben | @opMynupyeT B | MyJIUPOBATh 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 MPOEK- | IIEJH 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- | OXKMAAEMBIC Pe- | JIATh 0)KMJAEMBble | IICUMBAIOIIMX | IOIUX €€ 10- | €€ TOCTHXKe-
XOJs U3 | 3yJbTaThl pe- pe3yJbTaThl pe- €€ IOCTH)KE- | CTUIKECHHE. Hue. Yerko
JEUCTBYIO- | ILIEHUS BbIJIE- uieHus BbiaeneH- | Hue. He no- | loctatouno MOJKET OIIpe-
IIUX Opa- | JICHHBIX 337a4. | HBIX 3ajad. CTaTO4YHO YETKO MOXKET | JEJIATh 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 KOHKPETHON | 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 UMEIoLMXcs pe- | crocod 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 Kaue- 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- | peHIeHUs 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 pesynbrare nuzydeHus: TUCIUTUIIMHBI (MOAYJIs1) OOYJArOIITHICS 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 OMOIMOTEK M Moenel, co3na-
HUS IPOTPAMMHBIX peai3alyii TTyOOKHX 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
KOMIIETEHIIN
YK-1 | VK-2
1. BBeneHue B MCKYCCTBEHHBIH HHTEIIEKT + + 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 quCHUIJIMHBI (MOAYJs1) 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 12
TEJIEM, B T.U.
ayJIMTOPHBIE 3aHSTHSI, U3 HUX 48 12
JIEKIIUHU 16 4
NPaKTUIECKHUE 3aHATHS 32 8
CamocrosiTenbpHas pabota 00yJaomuxcs 60 92
npopaboTKa yueOHOTO MaTepHalia Mo JWCIH- 30 45
TIMHEe (KOHCIIEKTOB JIEKLIUH, YUeOHUKOB, MaTepH-
aJIOB CETEBBIX PECYPCOB)
BBITIOJIHEHHE UHIUBUAYAJIbHBIX 3aJaHUI 15 30
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

BBeneHne B HMCKYCCTBEHHBIH MHTeJ-
JEKT

OCHOBHbBIC 3aJlaud CHUCTEM HCKYCCTBCH-
HOro WHTeJUiekTa. Kiaccudukanms, kia-
CTepH3alusl, perpeccusi.

YK-1,VK-2

Turnel MalMHHAOTO OOYYCHHS: C YUHUTE-
neM, 0e3 yuuTess, C YaCTUUYHBIM MTPUBJIE-
YEHUEM yUuTeNsl, 00yUeHHE C MOIKPEI-
JICHUEM.

VYK-1,VK-2

JKcnepTHbIE CUCTEMBI U MIpecTaBIIe-
HHUe 3HAHUN

Knaccugukanus Ha npumepe alropurma
k-ommwxkaitimux coceneit (KNN) Ormiuo-
HaJIbHO: BBICTPHIN MouCK Orkaiiux co-
ceneil. MeTpuKH OLIEHKHU KiaccupuKa-
LMH: II0JIHOTA, TOYHOCTh, F1, ROC, AUC.
Banupannonnas u TecroBast BbIOOpKa.
Kpocc-Banunanus. Pabora ¢ kareropu-
JIbHBIMUIIPU3HAKAMH.

YK-1,VK-2

Perpeccusi. MeTpuku OLICHKH PErpeccun:
MSE, MAE, R2 — koaddunmenT aerep-
MUHauuu. JIMHEHHas perpeccusi, MoJu-
HOoMManbHas perpeccus. [lepeoOyuenue
U peryisipusanusi, rpedHeBas perpeccus,
LASSO, Elastic Net.

JluneiHble MOsIEH AJIS KJIacCU(PUKALINN.
IlepuenTpoH, JOruCTUYECKAs PErPECCHs,
MOJIHOCBSI3HbIE HEHPOHHBIE CETH, CTOXa-
CTUYECKMHM TI'paJueHTHBIA CIYCK U 00-
paTHOE pacupoCTpaHEHUE TpaJUCHTA.
Perymsipusanust  JIMHEWHBIX  MOJENEH
KJIaCCU(UKALUUU.

Knacrepusanus. k-means, k-means++,
DBSCAN, arnomepatuBHasi KJ1acTepu-
3anusa. MeTpuku OIleHKH KiacTepu3aluu

YK-1,VK-2

AJITOPUTMBI NOMCKA perieHMii

ANTOpPUTMBI, OCHOBAaHHBIE Ha IMpPHUMEHE-
HUU pelaroumx aepeBbeB. Kpurepuu
pasfeneHus y3na: HHOOPMAalUOHHBIN
BBIMIPBIII, KpuTepuid JxuHH. AHCaM-
0JIM pemIaInX JepeBbEB: CIy4YalHbIN
Jiec, TPaJIMCHTHBIA OyCTHHT.

Meron omnopHbIX BeKTOpoB. IIpsamas wu
oOparHast 3amaya. OrnpejaeneHue omnop-
HBIX BEKTOPOB. SIIE€pHBIN TPIOK.

YK-1,YK-2




6. HawuBHbiil OaliecOBCKUH KiaccH(PHUKATOP. 2 YK-1,YK-2
MeToapl OLEHKH pachpeleneHus Mpu-
3HakoB. EM-ajiiroput™ Ha npumepe cme-
CH rayccHaH.

Mertoasl 6e3rpaiMeHTHON ONTUMHU3AIUU:
ciyuaitaeiii 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 2 YK-1,YK-2
Arperanus u BU3yaiau3anus JaHHbBIX.
[IpoBenenune MepBUYHOTO aHAIM3A J1aH-
HBIX.
2. Hcnonbs3oBanue U CpaBHEHUE aJITOPUT- 8 2 YK-1,YK-2
MoB knaccuukanuu: kNN, pemaromue
JepeBbes U MX aHCaMOJTH, JIOTHCTUYECKast
perpeccusi.
3. Hcnonbs30BaHue U OIIEHKA aJITOPUTMOB 8 2 VK-1,YK-2
perpeccun. [TonGop onTUMaNIBHBIX MMa-
paMeTpOB PErPECCHH.
4. OnTUMH3aMOHHBIE 3a/1a4 U UX pellle- 8 2 YK-1,VK-2
Hus. [logbop runepmnapameTpoB anro-
pUTMa C TOMOIIBIO METOZOB ONTHMH3a-
1.
Bcero 32 8

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 10
ITonroToBKa K TECTUPOBAHUIO 5 5)
2. OkcrnepTHeie  cu- | [IpopaboTka yaeOHOTO MaTepHuaia mo JAUCIH-
CTeMbl M TpEACTaBJICHHUE | TUIMHE (KOHCIIEKTOB JIEKUUH, Y4eOHHKOB, Ma- 10 15
3HaHUU TEPHAJIOB CETEBBIX PECYPCOB)




BrimonHeHNE MHANBUYATBbHBIX 3aaHUI 5 10
[TonroToBKa K TECTUPOBAHUIO 5 6
[TpopaboTka yuyeOHOro MaTepuaia mo JUCIH-
IIMHE (KOHCTIEKTOB JICKIUH, Y4eOHHKOB, Ma- 10 15
3. Anropur™msl mnouc-
. TEPHAJIOB CETEBBIX PECYPCOB)
Ka peleHui "
BrImonHeHne HHIUBUIYaTbHBIX 3a1aHAN 5 10
[ToaroToBKa K TECTUPOBAHUIO 5 6
Hroro: 60 92

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

4.6. BoinosiHeHHEe KOHTPOJIbHOM padoThl 00y4alomMMHUCS 32049HO GopMbI
[TpuctynaTh K BBIIOJIHEHUIO KOHTPOJIBbHOM pabOThl HEOOXOIMMO MOCIE U3YyYEHHs MaTe-
pHaia 1o JUTepaTypHbIM UCTOYHHKAM, yOSIUBIINCH IIyTEM OTBETOB HA BOIIPOCHI AJISI CAMOIIPO-
BEPKH, YTO MaTepHal TeMbl YCBOEH.
Llenpro KOHTPOIBHOM PAOOTHI 1O TUCHUILIMHE SBIAETCS PACCMOTPEHHUE TEOPETUIECKUX
aCIIeKTOB U IPUMEHEHNE OCHOBHOI'O MHCTPYMEHTAPHsI YIIPaBJICHUSI HAYUYHBIM HCCIIEIOBAHUEM.
TpebGoBanus kK 0POpPMIIECHUTO.
KontponbHas paboTa MOXeT ObITh BBIIIOJHEHA B YYEHHUECKOW (IIKOJBHON) TeTpaau
WM Ha JucTax Gopmara A4 medaTHBIM WM PYKOMHMCHBIM (YETKHM, YATAEMBIM) CIIOCOOOM.
BeinosnHeHHbIe 3a/1aHUs pacloyiaraloTcs Mo MpeJcTaBIeHHOMY NOpsiKy. CIHMCOK HCIOJb3ye-
MO JIUTEPATYpPbI IPUBOIUTCS B KOHIIE PAOOTHI.
Ha tutynpHOM nHcTe pacnoiaraercs Cleayromas HHGOpMaIis: Ha3BaHUEe TUCLUILIN-
Hbl, ®.1.0. obyuarouuiics, Kypc, rpymnmna, HoMep 3a4€THOW KHM)KKHM, HOMEp BBIOPAaHHOT'O Ba-
pHaHTa ¥ HOMEpPA BBIIOJIHEHHBIX 33/1aHHUH 110 MOPSAAKY B CIIEAYIOIIEM BUJE:
Cpoku BBINIOJIHEHMS. BbINOMHEHHAss KOHTpOJIbHAs paboTa MOANKCHIBAETCS 00ydaro-
IIUMCS. ¥ CAeTCsl Ha MPOBEPKY INPENoaBaTeio Ha Kadeapy B YCTAHOBJIEHHBIE CPOKH, Kak
npaBuio, 3a 10 aHelt no Hauana ceccuu. [IpoBepka KOHTPOJIbHOM paboOTHI MpernogaBareneM
OCYIIECTBIIICTCA B TEUEHHE HeNenH mocie ee caaun. KoHTposnbHas pabota I0DKHA OBITH
3a4yTeHa K Haydally 3K3aMEHAIlMOHHON CECCHH.

4.7. Conep:kaHue pa3aeyioB JHMCHUNIMHBI (MOTYJIS)

1. BeneHue B UCKYCCTBEHHBIN MHTEIIICKT.

OcCHOBHBIE 3a/1a4M CHCTEM HCKYCCTBEHHOTO MHTelulekTa. Knaccudukanms, kimacrepusa-
s, perpeccus. TUIBI MAaIIMHHOTO OOYUYEHMS: C yUUTeNeM, 0e3 yUUTeNsl, C YaCTUYHBIM IpUBIIe-
YEHHUEM YUUTEIs, 00ydeHHE C MOJIKPETUICHHUEM.

2. DKcIepTHbIE CUCTEMBI U NPE/ICTaBIEHUE 3HAHUH.

Knaccudukanus na npumepe anroputma k-ommxkaiimmx coceneit (kNN) OnmuonanbHO:
BeicTphlit monck Onmxaimmx coceneil. MeTpUKHM OLIEHKH KJIacCU(HUKAIMU: TOJTHOTA, TOYHOCTb,
F1, ROC, AUC. Baimnannonnas u tectoBasi Beioopka. Kpocc-Banuaamnus. PaGora ¢ kareropu-
aJIbHBIMU TIPU3HAKAMH.

Perpeccus. Merpuku onenku perpeccun: MSE, MAE, R2 — koaddunmenT nerepmuHa-
uun. JluHelHas perpeccus, moluHOMHUalbHas perpeccus. [lepeoOyueHue u perynspusanus,
rpebHeBas perpeccusi, LASSO, Elastic Net.

Jluneiinsle Moaenu i kinaccudukanuu. [lepuenTpoH, JorucTuyeckas perpeccus, moJj-
HOCBSI3HBIC HEUPOHHBIE CETH, CTOXACTUYECKUM TPAIMEHTHBINA CITyCK M 00paTHOE paclpoCTpaHe-
HUe rpajuenTa. Perynsapuzanus TMHEHHBIX MO/ieTIel KilacCu(UKauuH.

Knacrepuszanus. k-means, k-means++, DBSCAN, arjiomepaTtuBHas KiacTepu3allus.
MeTpHuKH OLEHKH KJIaCTepU3aLIH

3. AJITOPUTMBI TOMCKA PEIICHUH.

ANTOpUTMBI, OCHOBaHHBIC Ha IPUMEHEHUH pelIalomuX JepeBbeB. Kpurepun pasaeneHus
y3J71a: “H(POPMALMOHHBIA BBIMTPHILI, KpuTepuidl DkuHu. AHCaMOIHM pelaroniux JAepeBbeB: CIy-
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YaliHBIi J1ec, TPaJUeHTHBIA OYCTHHT.

Metona onopHbIXx BekTopoB. [Ipsimas u obpatHas 3amaya. OnpeeneHne OmoOpHBIX BEKTO-
POB. SlnepHBIN TPIOK.

HauBnpiii OaliecoBckuii kimaccudukarop. MeToasl OLIEHKH pachlpeeieHUs] MPU3HAKOB.
EM-anroputm Ha npuMepe CMeCH IrayCCHaH.

MeTtonpl 0e3rpaueHTHON ONTHUMHU3ALNK: CIydaiHbIi mouck, hill climb, or-xur, renetun-
YECKHUU aJITOPUTM.

5. O0pa3oBaTe/ibHbIC TEXHOJIOTHH
[Ipy n3yueHUn TUCHUILIMHBI (MOMYJS) MCHOJIb3YIOTCS MHHOBALMOHHBIE 00pa30BaTEIIbHbBIC
TEXHOJIOTUM Ha OCHOBE MHTEIPALMM KOMIIETCHTHOCTHOIO M JIMYHOCTHO-OPUEHTHUPOBAHHOIO
HOJXOJ0B C 3JIEMEHTAMU TPAJULUOHHOTO JEKIMOHHO-CEMUHAPCKOIO U KBa3UMPO(ECCHOHANb-
HOro OOy4eHHUs C MCIIOJIb30BAaHHMEM HMHTEPAaKTUBHBIX ()OPM NPOBEIEHHs 3aHATUH, UCCIel10Ba-
TEJICKOM MPOEKTHON AEATEIbHOCTU M MYJIbTUMEIUHHBIX y4eOHBIX MaTEPHUAIOB

Bun yae6Hoilt pa- O06pa3zoBarenbHbIE TEXHOJIOTHH
60ThI

DNEeKTpOHHbIE MaTepUaibl (B T.4. CETEBbIE UCTOYHUKH), UCIIOJIB30-
Jlexuun BaHUE MYJIbTUMEIUNWHBIX CPEJICTB, pa31aTOYHBIM MaTEepHall.
[IpaxkTrueckue TecTtupoBaHue, BBINOJHEHUE TPYNIOBBIX AayAUTOPHBIX 3aJaHMIA,
3aHATHSA WHIVBUAYAJIbHBIE TOKJIAIbI.
CamocrosiTenbHbIe Brmonnenue pedepatuBHON pabOTHI; MOATOTOBKA W 3allUTa CO-
palboThI OOIIEHUS C HCIOJIB30BAHUEM CIIAMIOBBIX IPE3CHTAIMHN.

6. OueHoYHbIE CpeCcTBA TUCIUIJIMHBI (MOIYJISA)

OCHOBHBIMU BHJIaMU JTUCHUUIUIMHAPHBIX OLEHOYHBIX CPEACTB MpU (PYHKIIMOHUPOBAHUUA MO b-
HO-PEUTUHTOBOM CHCTEMBl OOYUEHHMsI SBJISIIOTCS: HA CTaJUM PyOEKHOTo perTuHra, (popmupye-
MOTr0 IO pe3yjbTaTaM MOIYJIBHOTO KOMIIBIOTEPHOIO TECTHPOBAHMS — TECTOBBIE 3aJaHUs; Ha
CTa/Iu{ MOOIIPUTENLHOTO PeUTHHTa, ((OPMHUPYEMOTO MO pe3yibTaTaM HAMCAHUS U 3alllUThl pe-
(depaToB MO aKTyaJbHOU MpoOIeMaTHKe, Ha CTaJUH IPOMEXKYTOYHOIO peiTHHTa, OnpeaensieMo-
o 10 pe3yJbTaTaM CAauu 3a4eTa — TEOPETHUECKHE BOIPOCHI, KOHTPOJIUPYIOLINE TEOPETUUECKOE
cojiepkaHue yueOHOro marepuaia, U MpaKTHUYECKUEe HABBIKU U3 Pa3InYHbIX BUAOB Mpodeccuo-
HalbHOU JesitenbHOCTH oOyuatonierocst mo OIIOII nanHoro HampasneHus, GopMUpyeMBbIe MPU
M3YYEHUH TUCHUIUIMHBI (MOAYNs) «OCHOBBI HCKYCCTBEHHOT'O MHTEIIIEKTa

6.1. ITacnopt ¢oHIa OLIEHOUYHBIX CPEIACTB MO JUCHUIINHE

Ne | Kontpomupyemsie pasnens] Ko koHTpomupyemoit O1eHOYHOE CPEJICTBO
n/m | (TeMbl) TUCIMUILUTHHBI (MO- KOMIIETCHIIUU HaumenoBanue KonnuectBo
JLy1st)
BBenenue B HCKYCCTBEHHBIH VK-1,VK-2 TecToBbIe 3a0aHNA 20
MHTEJUICKT Tembl pedepaton 5
Bomnpocsr qist 3aue- 8
Ta
DKCIIEPTHBIE CUCTEMBI 1 VK-1,VK-2 TectoBrie 3aaunA 20
MpeICTaBICHUE 3HAHUN Temsl pedepatoB 5
Bomnpocsr mis 3a- 10
yeTa
ANTOPUTMBI IOMCKA pelle- YK-1,VK-2 TectoBble 3agaHUs 20
HUI Temsl peeparon 5
Bormpocsr qyist 3aue- 8
Ta




RBRowoo~NoORwNE

12.
13.
14.
15.
16.

6.2.

CKUU TPAJMCHTHBIN CITYCK U 00paTHOE pacIpoCTpaHEeHUE TPAJIUCHTA.

17.
18.

Perynsipusanus TMHEHHBIX MOJIENEH KIacCU(PHUKALIUHH.
Knacrepusanus. k-means, k-means++, DBSCAN, arnoMepaTHBHas KJIaCTEPU3ALIHSL.

MeTpI/IKI/I OLCHKHU KJIaACTCpU3alUU.

19.
20.
21.
22.
23.
24,
25.
aH.
26.

ANTOpUTMBI, OCHOBAHHBIE HA IPUMEHEHUN PELLAIOLIUX JEPEBbEB.
Kpurepuu paznenenus y3na: UHGOPMAIMOHHBINA BBIUTPHIL, KpUTepui [KuHM.
AHcaMO1 penarmuX JepeBhEeB: CIyYaHbIHi Jiec, TPaJlueHTHbIH OyCTHHT.
Merton onopHbIxX BekTOpoB. [Ipsimast u oOpaTHas 3a1aya.
Omnpenenenne onOpHBIX BEKTOPOB. S 1epHBIN TPIOK.
HaugHblii GaiiecoBckuil kitaccuduxarop.

MerTo1bl OLIEHKH pacrpeaeneHus npu3HnakoB. EM-anroputm Ha mpuMepe CMECHU rayccu-

6.3. llIka/1a OLICHOYHBIX CPEACTB

Ilepeuenn Bonpocos s 3auera (YK-1,YK-2)
OCHOBHBIC 33/1a41 CHCTEM UCKYCCTBEHHOT0 nHTesUIekTa. Kiaccupukarms.
OCHOBHBIE 33/1a4l CHCTEM UCKYCCTBEHHOT0 HHTeIUIeKkTa. Kitactepusaiusi.
OCHOBHBIC 33/1a41 CHCTEM UCKYCCTBEHHOT'O MHTEIIICKTA.
TwuIbl MAITMHHOTO O0YYEHHUS: C YUUTEIICM.

Tumnbl MammMHEOTO 00yUeHUs: 0e3 yuuTes.

TwuIbl MAITMHHOTO 00yUYCHHS

Perpeccus.

: C YACTUYHBIM IPUBJICYCHUEM YUUTEIIS.
Turel MAaIMHHOTO O0yYEHUS: 00yUeHHUE C MOJAKPEIIIICHHUEM.
Knaccudukanus mHa nmpumepe anropurma k-ommkaiimux coceneid (KNN)
BrICTpEhIil MOUCK OIKANIIIUX COCeACH.
0. MeTpuku OlleHKH Ki1acCH(pUKAIMK: ToJHOTa, TouHOCTh, F1, ROC, AUC.
1. Banmunannonnas u rectoBas BeiOopka. Kpocc-Bamumanus.
Pabora ¢ kaTeropuajabHbIMU IPU3HAKAMHU.

Mertpuxku onenku perpeccuu: MSE, MAE, R2 — ko3 punment nerepmunanym.
JluneitHas perpeccusi, MIOJIMHOMUANIbHAS PErPECcCHs.
[TepeoOyuenue u perynspusanms, rpedneBas perpeccusi, LASSO, Elastic Net.
[TepuentpoH, JorucTuyecKas perpeccus, NoJTHOCBSI3HbIE HEHPOHHBIE CETH, CTOXaCTHYe-

Mertoapl 6e3rpalMeHTHON ONTUMHU3AIINH: CIIy4aifHbIi mouck, hill climb, oTxur, reneru-
YECKUH alrOpUTM

YpoBHH  OCBOE-
HHUS  KOMIIETEH-
U

Kpurepuu onieHuBaHus

OneHouHble CpeacTBa
(xon-Bo OanoB)

IIpoBUHYTBII
(75-100 6amoB)
«3a4TEHO»

OTAMYHO 3HAET TEOPETUUECKHE OCHOBBI OO0y4YEHUS
aHaJIM3a TaHHBIX U MAIIMHHOTO OOyUYeHUs; CIEIUPUKY
BHEJIPEHUSI CHCTEM MAIIMHHOTO OOYYEHHsS B «OTpac-
JW», OTIIMYHO aHAJIM3UPYET 3a7ady, BBIACIIS ee 0a30-
BBIE COCTABJISIONINE, OTIIMYHO OCYIIECTBISET JIEKOM-
MO3UIUIO 337a4l; YMEET MPUMEHSTh OOJBIIOE KOIHU-
YECTBO IBPUCTUK, CHOPMUPOBAHHBIX HA OCHOBE KOM-
MEPUYECKOT0 U aKaJEeMHUYECKOTO ONBITA; HHTEPECYETCA
HOBBIMH TPEHJIaMH B CBOEH MpPOQECCHOHATBHON OT-
paciu, paccCMaTpUBaET UX C TOYKH 3pPEHUSI IMPUMEHE-
HUS B CBOEH JCATEIHHOCTH; OBICTPO U BEPHO OIEHUBA-
€T CJIOKHYIO CUTYAallMIO, OLIEHUBAET PUCKU U MOCIEN-
CTBUSI CBOMX JICVCTBUIA, HAXOAUT ONTHUMAJIbHBIE pelle-
HUS U1 pabounx 3a1a4.

TECTOBBIE 3aIaHuUs
(30-40 6annoB)
HHIUBHIyaIbHOE 3a-
JaHue

(8-10 6ammoB);
BOIIPOCHI IS 3a4eTa
(37-50 6ammoB)

bazoBrIii
(50-74 Gasna)

XOpomIo 3HaeT TEOPETUYECKHE OCHOBBI OOYyYEHHS
aHaJM3a JaHHBIX U MAIIMHHOTO O0YUYCHHST; CICITU(PUKY

TECTOBBIC 33 aHUSI
(20-30 GayoB)
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«3aUTEHO» BHEJJPEHHUS CHCTEM MAIIMHHOTO OOydeHHs B «OTpac- | MHAUBHUIyaJbHOE 3a-
JIM», XOPOIIIO aHATU3UPYeT 3ajady, BeIIEIsS ee 0a30- | JaHue
BbIC COCTABJIAIOIINAE, XOPOILIO OCYIIECTBIACT aeKoM- | (5-7 Oamios);
MO3UIUIO 3a]a4d; YMEET MPUMEHSTh JOCTATOYHOE KO- | BOMPOCHI JJIs 3a4eTa
JMYECTBO 3BPUCTHK, CHOpMUPOBaHHBIX Ha ocHOBe | (25-37 GasioB)
KOMMEPUYECKOTO M aKaJeMUIECKOTO OIbITa; HHTEPECY-
eTCsl HOBBIMHM TPEHJIaMU B CBOE€il MmpodeccrnoHanibHO
0Tpaciy; BEPHO OLICHUBAET CIIOKHYIO CHUTYAIHIO, Olle-
HUBAET PUCKU U TIOCIEACTBUS CBOUX JEHCTBUI, HaX0-
JIUT ONITUMAIBHBIE PENICHUS TSl pab0YrX 3a/ad.
[Toporossiii Cnabo 3HaeT TeopeTH4eCcKHe OCHOBBI OOYyYEHHs aHa- | TECTOBBIC 3a/1aHUA
(35-49 OamioB) | nM3a AAaHHBIX W MAMIMHHOTO OOyueHwus; crneuuduky | (15-20 Oamios)
«3a4TEHO» BHEJJPEHHUS CHCTEM MAIIMHHOTO OOydeHHs B «OTpac- | MHAUBHIyalbHOE 3a-
uy, cnabo aHaTM3UPYET 3a/1ady, BBIACIss ee 0a30BbIe | JaHHE
COCTaBJISIIOIIKE, C1a00 OCYIIECTBISIET AEKOMITO3HIHUIO | (2-4 Oana);
3a/1a4¥; yMEeT NMPHUMEHSATH JOCTATOYHOE KOJMYECTBO | BOMPOCHI JJIs 3a4eTa
9BPHUCTHK, C(HOPMHUPOBAHHBIX Ha OCHOBE KomMepue- | (18-25 GammoB)
CKOTO M aKaJeMHYECKOI0 OIbITa; c1abo MHTEepecyeTcs
HOBBIMU TpPEHJaMH B CBOEil MpodeccuOHAIbHON OT-
paciu; cinabo OIEHUBAET CIOXKHYIO CHUTYyaIluio, ciadbo
OLICHMBAET PUCKH M TOCIEACTBUS CBOMX JIEHCTBUH,
c1ab0 HAXOIWT ONTHUMAJBbHBIC PEIICHUs I Pabounx
3ajad.
Husknii He 3Haer Teopernueckue OCHOBbI OOYYEHMsI aHaJIM3a | TECTOBBIC 3a/1aHUSA
(TOTIOpPOrOBBIN) | AAHHBIX W MalIMHHOTO O0yd4eHus; creruduky Bued- | (0-13 6amios);
(KOMIIETeHIINS HE | pEHUSI CHCTEM MAlTMHHOTO OOyUYEHUS B «OTpACin», HE | HHIUBUIyaIbHOE 3a-
chopMUpOBaHa) | yMEeT aHATU3UPOBATh 3ajauy, HE OCYIIECTBISET Je- | JaHHe
(Menee 35 O6an- | KOMIIO3MIIMIO 33/1a4M; HE yMEET MpUMeHATh noctarod- | (0-3 Gamra);
JIOB) HOE KOJMYECTBO IBPUCTUK; HE MHTEPECYETCS] HOBBIMHU | BOMPOCHI AJIs 3a4eTa
«HE3AYTCHOY TpeHIaMHu B cBoeil mpodeccroHansHol otpacin; He | (0-18 Gamios)
BEPHO OIEHUBAET CIIOKHYIO CUTYAIIHIO, HE BEPHO Olle-
HHUBAET PUCKHU U NOCJIEACTBUSI CBOUX JACHCTBHM.

Bce KOMIIEKTHI OLIEHOYHBIX CPEACTB (KOHTPOJIBHO-U3MEPUTEIBHBIX MaTepraioB), HE00-
XOJIUMBIX JIJI OIEHKH 3HAHWM, YMEHUW, HaBBIKOB M (WJIM) ONBITA IEATEILHOCTH, XapaKTepU3y-
folue dTanbl POpMHUPOBAHUS KOMIETEHIIMI B MPOIECCe OCBOSHUS IUCIUIUIMHBI (MOIYs) TO-
JIPOOHO MpEeICTaBIIEHBI B TOKYMEHTE «DOH]T OIEHOYHBIX CPEJICTB TUCIUTITUHBI (MOTYJIS)».

7. YueOHO-MeTOAMYECKOEe U MH(OPMAIIHOHHOE o0ecnieyeHne JUCHUTTUHbI

(MoayJist)
7.1.0cHoBHAasI yueOHAas1 JUTEepaTypa:

1. OCHOBBI HCKYCTBEHHOTO HHTEIIEKTa: y4eO. mocobue st By30B/CHAOpPKHHA
WN.I"'M.: Kuopyc, 2014. - 245 c.: un. - bubnuorp.: c. 244-245. - ISBN 978-5-406-03503-0
2. Tonmaués, C. I'. OCHOBBI HCKYCCTBEHHOT'O MHTeNJIEKTa : yueOHoe nmocodue / C. I'.

Tonmaués. — Cankr-IletepOypr : BI'TY "Boeamex" um. J[.®. Ycrunona, 2017. — 132 ¢. —
ISBN 978-5-906920-53-9. — TekcT : 3nekTpoHHbIH / JlaHh : 2IeKTpOHHO-OMONIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/121872

3. Bbopogckas, E. B. OCHOBBI HCKYCCTBEHHOTO MHTEJUIEKTa : yueOHOe mocodue / E.
B. boposckas, H. A. JlaBeinoBa. — 4-¢ u3n. — Mocksa : JJaboparopus 3nanwmii, 2020. — 130 c.
— ISBN 978-5-00101-908-4. — TexkcT : ameKkTpoHHBIN / JIaHb : 3IEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/151502
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4. HoBukos, ®@. A. CuMBOINYECKUI UCKYCCTBEHHBIN MHTEIJIEKT: MaTeMaTUYECKUE

OCHOBBI TIPEJICTABJICHUS 3HaHUM : yueOHoe mocobue mis By3oB / ®d. A. HoBukoB. — Mockaa :
WznarensctBo FOpaiit, 2023. — 278 c. — (Bricmiee ob6pazosanne). — ISBN 978-5-534-00734-
3. — Tekcr : anextponssld // OOpa3oBarenpHas tuardopma HOpaiit [caiiTt]. — URL:
https://urait.ru/bcode/512382

5. Pei6una I' B. OCHOBBI MOCTPOEHUS MHTE/UICKTYyaJIbHBIX CHCTEM: y4eb. mocodue
it By30B/Peiouna I'.B. - M.: ®unance! u cratuctuka: Madpa-M, 2010. - 430 c.

6. Borrorun BB. DiieMeHTBI MaTeMaTH4YECKON TEOPUM MAIIMHHOTO OOYy4YeHUs: y4eo.

nocobue it By30B Berorun B.B.; Mock. ¢usuko-texs. us-T (roc. yH-T), PAH, WUH-T ipobiem
nepeaaun uHpopmaruu uM. AA. Xapkesuua. - M.: MOI'U - UTITIA PAH, 2010. - 231 c. OcHo-
BBI ICKYCTBEHHOTO MHTeIIeKTa. [IpakTuueckuii kypc: yuel. mocobue s By3oB / Uymokos BJL.,
AcraxoBa N.®., [ToranoB AC. [u ap.]. - M. BUHOM. Jla6opatopus 3uanuii: @uzmariaut, 2008.
-292 c.

7. Scuunkuit JI.LH. BBenenrue B MCKYCCTBEHHBIH MHTEIUICKT: y4e0. mocobue ajis By-
3o0B/Scuunkuii JI.H. - 2-e u3z., ucnp. - M.: Axkagemus, 2008. - 174 c.

8. Ocwumnos I'.C. MeTo/ibl HCKYCCTBEHHOT'O HHTEJIICKTA: Mororpadus |/Ocunorr C, -
M.: ®usmatiut, 2011. - 295 c. .

9. JIro b. Teopus u npakTuka HeompeaeaeHHoro nporpammuposanus/Jlo b.; mep. ¢
anrn. Tromenne 10.B., Karanos 10.T.; pen. nep. Tromenrer F0.B. - M.: BUHOM. Jla6opato-
pust 3Hanuii, 2009. - 416 c.

10. Pyuknn B.H., @ynun B.A. YHuBepcanbHblii HCKYCCTBEHHBIM MHTEIUIEKT U JKC-
neptHble cuctemsl / Pyukun B.H., ®@ynaun B.A. - CI16.: BXB-Iletep6ypr, 2009. - 238 c.
11. Kypetiuuk BB., Kypeitunk B.M., Ponzun CU. Teopus 3BOIIOMOHHBIX BBIUUCIIE-

Huit: [MoHorpadus| / Kypertuuk BB., Kypeituuk B,M., Ponzun CHU, - M.: ®uzmarnut, 2012. —
260 c.

7.2 MeTtoanyeckue yKa3aHHsl 0 OCBOEHUIO TUCHUTLITHHBI (MOTYJIs1)
MeTtoaudeckue yka3aHUs JJI MPOBEICHUS MPAKTUYCCKUX 3aHIATHH M0 aucuuruinae «Oc-
HOBBI HCKYCCTBEHHOTO MHTEIIEKTay N7 HampasieHus moAarotToBku 35.03.03Arpoxumus u arpo-
[MOYBOBEICHHE.

7.3 UndopmanmnonHbie 1 HU(POBbIE TEXHOJIOTHH (IPOrpaMMHoe odecreye-
HHE, COBPeMEeHHbIe NPodecCHOHATBbHBIE 0a3bl JAHHBIX H HHPOPMALHOHHbIE

CNIPaABOYHBIE CHCTEMBI)

VYuyebHasg aucuumiInHa (MOIYyNb) NpeaycMaTpuBaeT OCBOCHHE MH(OPMAIMOHHBIX M LU (-
POBBIX TeXHOJIOTHH. Peanmu3arus upoBbIX TEXHOJIOTHI B 00pa30BaTEILHOM MPOCTPAHCTBE SIB-
JsieTcs OJHOM M3 BaKHEWIIMX 1eneil oOpa3oBaHus, Aarolieil BO3MOKHOCTh pa3BUBaTh KOHKY-
PEHTOCIIOCOOHBIE KauecTBa 00YJaroIuXcsl Kak OyIyIuX BHICOKOKBATH(UITUPOBAHHBIX CIICIHa-
JIMCTOB.

[{udpoBsie TEXHOJIOTHH TPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(PPEKTUBHOTO pEIICHHUS
3a7a4 Mpo(ecCHOHANBHOr0, COIUAIBHOTO, TMYHOCTHOTO XapaKTepa ¢ UCHOJIb30BAHUEM pa3iiny-
HBIX BUJIOB KOMMYHHUKAIIMOHHBIX TeXHONOTUH. OcBoeHHe MU(POBBIX TEXHOJIOTHUH B paMKax
JTAHHOM JUCIHMIUIMHBI (MOAYJISI) OPUEHTUPOBAHO HAa CIIOCOOHOCTH O€30MacHO M HaJIEKAIIUM
00pa3oM MoJy4aTh JOCTYII, YIIPABIATh, HHTETPUPOBATh, OOMEHUBATHCS, OIICHUBATH U CO3/1aBaTh
MH(OPMAIIHIO C TIOMOUIBIO IIUPPOBBIX YCTPOUCTB U CETEBBIX TeXHOJOrUi. dopMupoBaHue Q-
POBOI KOMITETEHTHOCTH TMpefrnoiaraeT paboTy ¢ JTaHHBIMH, BJIaJ€HHE WHCTPYMEHTAMH JUIS
KOMMYHUKAIUH.

7.3.1 DeKTPOHHO-0MOIHOTEeYHAS] CUCTEMBI M 0a3bI JAHHBIX
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1. OO0 «9BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanue yciayr ot 03.04.2024
No 6/1 (CereBast aneKTpoHHasE OMOIMOTEKA)

2. baza gaHHBIX 37eKTPOHHBIX HHpOpMauoHHbIx pecypcoB ®I'BHY IHHCXB (norosop
1Mo 00eCIeYeHHUI0 JTOCTYMa K 3JIeKTPOHHBIM HH(popMmarmoHHbiM pecypcam ®PI'BHY ITHCXB de-
pe3 tepmunan yaanenHoro nocryna (TY I ®I'BHY LTHCXE) ot 09.04.2024 Ne 05-YT/2024)

3. DnektpoHHas 6ubmuoreuHas cucreMa «HamumoHanbHbIN 1TUGPOBON pecypc «PyKoHTY:
Komnekiun «ba3ossiii MaccuB» u «Kosoc-c. Cenbekoe xo3siictBo» (https://rucont.ru/) (oroBop
Ha OKa3aHHUE yCIyT 10 MpeocTaBiIeHuto 1ocTyma oT 26.04.2024 Ne 1901/bI122)

4. 000 «dnexrponnoe usnarenscTo FOPANTY (https://urait.ru/) (1oroBop Ha oxa3aHue
YCIIYT TI0 MIPEIOCTABICHUIO JIOCTYIa K oOpazoBaTenbHOM miarhopme OO0 «DyeKTpoHHOE H3/1a-
Tenbetso FOPAUT» ot 07.05.2024 Ne 6555)

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

6. baza mannbix HOB «HanumonanepHas snextponHas Oubmmorexa» (https://rusneb.ru/)
(moroBop o monkmoueHnu k HOb u npenocrasiennn gpoctymna k oobektam HOB ot 01.08.2018
Ne 101/HDb/4712)

7. CornaimieHue 0 COTPYIHUYECTBE MO0 OKA3aHUI0 OMOIHMOTESYHO-UH(POPMAITMOHHBIX U CO-
UOKYIBTYPHBIX YCIYT MOJH30BATENsIM YHUBEPCUTETA U3 YKCIIa MHBAIUIOB IO 3PEHUI0, Cliabo-
BHJISIINX, WHBAIUIOB APYTUX KATErOPUH C OTpaHHYEHHBIM JOCTYIIOM K HWH(OpMAIHH, JIUI,
UMEIOIUX TPYOHOCTU ¢ uTeHueM riockomneyatHoro Tekcta TOI'BYK «TamboBckas obnactHas
yHUBepcalibHas Hay4Has OuOimoreka uM. A.C. ITymkuna» (https://www.tambovlib.ru) (corna-
menue o corpyanuuectse ot 16.09.2021 Ne 6/n)

7.3.2. UndopMannoHHbie CIPABOYHbIE CHCTEMbI
1. CripaBounas npaBoBas cuctema Koncynprantlntoc (1oroBop mocraBku, agantaiuy 1
cornpoBoXkaAeHUs dKk3eMIuIApoB cucteM Koncynbrantllmtoc ot 11.03.2024 Ne 11921 /13900/3C)

2. DnexkTpoHHBIN nepuoandeckuii cnpaBoyHuk «Cucrema TAPAHT» (norosop Ha yciy-
' TI0 conpoBoXkAeHUIO oT 15.01.2024 Ne 194-01/2024)

7.3.3. CoBpeMeHHbIe Mpo(eccHoOHATIBbHBIE 0a3bI JAHHBIX

1. baza maHHBIX HOPMATHBHO-TIPABOBBIX AKTOB MH()OPMAIIMOHHO-00pa30BaTEIILHOMN MpO-
rpammebl «Pocmetony (morosop ot 15.08.2023 Ne 542/2023)

2. baza nannbix Hayunoii anextponnoi 6ubnmoreku eLIBRARY.RU — poccuiickuii un-
(hopMaIMOHHO-aHAIUTUYECKHUI MOpTail B 00JIaCTH HAYKH, TEXHOJOTHH, MEIUIIMHBI 1 00pa3oBa-
Hust - https://elibrary.ru/

3. TTopTan oTKpeITEIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpeiTeie ngaHHble @DenepalibHOM CIyX Obl TOCYAApPCTBEHHOM CTaTUCTUKH -
https://rosstat.gov.ru/opendata

7.3.4. JIMlleH3MOHHOE U CBOOOHO pacpocTpaHsieMoe NPorpaMMHoe odecrie-
YyeHHe, B TOM YHCJIe 0TeYeCTBEHHOI0 MPOU3BOICTBA

Ne HaumenoBanue PazpaboTunk JlocTynHOCTB Ccbunka Ha Enunbit PexBu3utel noj-
I1O (nmpaBoobna- | (JIMIEH3MOHHOE, | peecTp pOCCHHCKHX TBEPKAAIOLLEr0 J0-
JaTenb) cB0OO/HO pac- | mporpamm juist 9BM | kymeHTa (Iipu Hanu-

npoctpansiemoe) | u B/l (mpu Hamu4mm) YHH)
1 | Microsoft Windows, Microsoft JIuieH3nonHoe - JIuneHsus

Office Professional Corporation ot 04.06.2015 Ne
65291651 cpox neit-

cTBUs: OECCPOUHO
2 | AwnruBupycHoe po- | AO «Jlaboparo- | JIuuensuonnoe | https://reestr.digital.g | CyOnuueH3HOHHbIH
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TrpaMMHOE o0ecrieue-
uue Kaspersky
Endpoint Security ms
om3Heca

pus Kacnepcko-
TO»
(Poccus)

ov.ru/reestr/366574/?
sphrase_id=415165

nmorosop ¢ OO0
«Codrekey ot
24.10.2023 Ne 6/#,
CPOK JIEUCTBHUSL: C
22.11.2023 o

22.11.2024
MoitO¢uc Crangapt- [ OOO «Hosble JIuuensuonHoe | https://reestr.digital.g Konrpakt ¢ OO0
HBIH - o0navHble TEX- ov.ru/reestr/301631/? «PyOuxon»
OducHslil makeT Hosorum» (Poc- sphrase_id=2698444 o1 24.04.2019 Ne
JU1s1 pabOoTHI C TOKY- cHs) 03641000008190000
MEHTaMH H MOYTON 12
(myoffice.ru) CpOK JsieticTBus: Gec-
CpOYHO
OducHBIH TakeT AO «P7» JIunensuonnoe | https://reestr.digital.g Kontpakt ¢ 000
«P7-Ocducy ov.ru/reestr/306668/? «Codrexc»
(meckTormHasi BEpCHsl) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK neicTBus: Oec-
CPOYHO
OrneparioHHast C- 00O "Basaner | Jlumensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
crema «Anpt O6pa3o- | cBoOOIHOE MPO- ov.ru/reestr/303262/? «Codrekcy
BaHHE» rpaMMHOe obec- sphrase_id=4435015 ot 24.10.2023 Ne
neyeHue" 03641000008230000
07
CpOK neicTBus: Oec-
CPOYHO
Iporpammuas cucre- | AO «Anturuia- | Jlunensuonnoe | https://reestr.digital.g JIMIEeH3HOHHBIN J10-

Ma JJisl 00HAPYKEHUsI
TEKCTOBBIX 3aUMCTBO-
BaHHH B y4eOHBIX U
HAy4YHBIX paboTax
«Antunnaruat BY3y
(https://docs.antiplagia
us.ru)

ruat» (Poccus)

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

roBop ¢ AO «AH-
THUIIIarHaT) OT
23.05.2024 Ne 8151,
CPOK JICHCTBHS: C
23.05.2024 1o
16.05.2025

Acrobat Reader
- IPOCMOTP JOKYMEH-
toB PDF, DjVU

Adobe Systems

CBoboHO pac-
HpocTpaHseMoe

Foxit Reader
- IIPOCMOTP JTOKYMEH-
toB PDF, DjVU

Foxit
Corporation

CBobonHO pac-
MPOCTPaHIEMOe

ok~

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

OTkpbITast mIporpaMmHasi OMOIMOTEKA JJIST MAIIIMHHOTO O0yUYeHUS
https://www.tensorflow.org/
OpeltMBOPK MAIIMHHOTO 00y4YeHHs [ si3bIka Python ¢ OTKpBITEIM HCXOIHBIM KOJIOM
https://pytorch.org/
OtkpeiTas 6unbnuoTeka https://keras.io/
Caiit @enepanbHOl CiTy>KObI rocyapcTBeHHOU cratucTuku (Pocerat). DnekTpoHHBIH pe-
cypc. Pexxum nocryna: http://www.gks.ru/

7.3.5. Pecypcbl nHGOPMAIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTu «HTEp-



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/

6. Caiit TepputopuansHoro oprana @enepaabHON CIy)ObI TOCY1apCTBEHHON CTATUCTHKH I10
Tam6oBckoit obnactu (TamboBcTaT). DneKTpoHHBIN pecype. Pexxum moctyma:

http://tmb.gks.ru/
Pexxum goctyna: http://www.rbc.ru/ - PocbuzuecKoncantunr
Pexxum noctyna: http://www.devbusiness.ru/development/staff.htm

o ~

9. Caiir BBICIIEH aTTECTAIMOHHON KoMmuccuu // http://vak.ed.gov.ru

7.3.6. llndpoBbie MHCTPYMEHTHI, MPUMEHsIEMbIe B 00pa30BaTeJILHOM MPO-

Cepauc

SN~ E

mecce

LMS-mrardopma Moodle
Buptyansnas nocka Mupo: miro.com

Bupryansnas nocka SBoard https://sboard.online
Bupryansnas nocka Padlet: https://ru.padlet.com
O6maunbie cepuchl: Anaekc./luck, O61ako Mail.ru
Cepsucsl onpocoB: Sugekc @opmbr, MyQuiz
Cepsucsl Buaeocss3u: SIuaekc tenemoct, Webinar.ru
. COBMECTHOI  paloThI
ttp://www.trello.com

HaJl TpPOEKTaMH JJisi  HEeOOJbIIUX Trello

TPYyIII

7.3.7. HudpoBble TEXHOJIOTHHU, IPUMeHsIEMble NPU U3YYeHUU TUCIATIMHBI

Ne | [udpossie TexHomorun | Buabl yaeOHO# paboTHI, BEINON- | DopMmupyeMbie NJAK
HSIEMBIE C IPUMEHEHUEM UGPo- | KOMIETCHLIUU
BOU TEXHOJIOTHH
1. | O6maunsle Texuonoruu | Jlekuuun VK-1 NI-1yk-1
CamocTrosTenpHas padora N-2vk1
WJI-3yk-1
2. | bonpmiue nanHbIe Jlexumn YK-2 Na-1lyk-2
CamocrosrenbHas paborta N-2yk-2
NJI-3yk-2

8. MarepuajibHO-TEXHHYECKOE o0ecneYeHue M CIUILIUHBI (MOAYJis1) (MOaYJIs1)

HaumenoBanue ciie-
LHMAIBHBIX IIOMEIIE-
HUH U IOMEILEHUN
JIUISL CAMOCTOSITEIIb-
HOU paboThI

OCHaH.IGHHOCTB CIIequaJIbHbIX HOMeH.IeHI/Iﬁ n l'IOMeH.IGHI/Iﬁ JUIsL CaMOCTOSTEIIbHOMI pa6OTLI

393760, Poccus,
TamOoBcKkast 00J1aCTh,
r. MuuypuHck, yi.

MHurepHanyonanbHas,
qom Ne 101, 2/32

YueOHas ayTUTOpHUs AJIS IPOBECHUS yIeOHBIX 3aHATHIH JIEKIIMOHHOTO THMa: MHTepaKTHBHASA
nocka — 1 mt.; CuctemHusiit komriekT — 1 mT.; [Ipoextop Viewsonic — 1 mrt. HaGops! nemoH-
CTPaIMOHHOTO 000PYAOBaHUS U yUeOHO-HATIISAHBIX TOCOOUH.

393760, Poccus,
TamO60BcKast 00J1aCTh,
r. MuuypuHCK, yiI.
WHTepHanmOHaNbHAS,
oM Ne 101, 1/114

YueOHas ayaAuTOpHs JUIS IPOBEAEHUs y4eOHbIX 3aHATHI CEMUHAPCKOTO THIIA, KypCOBOTO
MPOEKTUPOBAHMS (BBIITOJHEHHUS KYPCOBBIX Pa0OT), TPYNIOBBIX U MHAWBU/LYaJIbHBIX KOHCYJIb-
TaIi, TEKYIIEro KOHTPOJIS U IPOMEXYTOYHOH aTTecTanuy (KOMIBIOTEpHBbIN knacc): Cu-
cremubIii komrutekT (ITponeccop Intel Original LGA 1155 Celeron) — 9 mr.; Kabunet ocHa-
IIeH MaKeTaMH, HarJIsIHBIMH y4eOHBIMH IIOCOONSIMHU, TPEHaKEpaMH M APYTMMH TeXHHY e-
CKUMH cpencTBamMu. KoMnbloTepHast TEXHHKA MOKII0UeHa K ceTH «MHTepHeT» n obecrieuena
noctynioMm B OMOC yHuBepcuTera.

393760, TamOOBCKas
00J1aCTh,
r. MuuypuHCk, yiu.
MutepHanuoHanpHas,
nom Ne 101, 1/210

ToMmereHne I CaMOCTOATEIBHON paboTsl: puHTEp — 3 1T., MDY Canon i-Sensys MF
4410, noytoyx Hewlett Packard Pavilion, kommerorep — 3 mrr, komnetotep Celeron E 3300,
kommeioTep Dual Core, kommbiorep OLDI 310 K/I, komuposanbsHsiii anmapar Kyocera. Kowm-
MbIOTEpHAs TEXHHUKA TO/IKII0UeHa K ceTH «VIHTepHeT» 1 00ecIieYeH TOCTYH B AIIEKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaATEILHYIO CPEy YHHBEPCUTETA.
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Pabovas mporpaMma qUCHMIUIMHBI (MOAYJISI) COCTAaBJICHA B COOTBETCTBUU C TpeOOBaHMUSI-
Mu ®I'OC BO — 6akanaBp no Hampasienuto noarotoBku 09.03.01 MudopmaTtrka U BEIYUCITH-
TeJIbHAS TEXHHKA, YTBEPKICHHOTO rpukazoM MunoopHayku PO Ne 929 ot 19.09.2017
ABTOpBI:
3aBexyromuii kadeapoit MaTeMaTHKH, GU3UKH U HHHOPMAIUMOHHBIX TexHonorui Kapreunna H.B.

Crapmuii npernogaBaTeNb Kageapbl MaTeMaTHKH, (U3MKKM W WUHPOPMAITMOHHBIX TEXHOJIOTHMA
ITyenuuneBa H.B.

Penensent:
3aBeAYIOIMK Kapeapol cTaHIapTU3AMH, METPOJIOTUH U TEXHUYECKOTO CepBHCA, K.T.H., TOICHT
XaryHues B.B.

[Iporpamma paccMoTpeHa Ha 3aceaHiH Kadeapbl MaTeMaTHKH, GU3UKU U WHPOPMAITHOH-
HbIX TexHosoruil. [Ipotokon Ne 10 ot «10» utonsa 2021 r.

[Tporpamma paccMOTpeHa Ha 3aCeJaHUH YIeOHO-METOANYECKONH KOMUCCUN WHKEHEPHOTO
nHctutyra ®I'6OY BO Muuypunckuit I'AY, nporokon Ne 11 ot 15 urons 2021 r.

[Iporpamma yTBepkaeHa PemenneM y4eOHO-METOAMYECKOTO COBETa YHHBEPCHUTETa MpO-
Tok0oJ Nel0 ot 24 urous 2021 rona.

IIporpamma nepepaboTrana 1 A0NOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusiMu GI'OC BO.

[Iporpamma paccMoTpeHa Ha 3acelaHUH Kadeapsl MaTeMaTHKU, GU3NKUA U HH(OPMAIHOH-
HbIX TexHoyiorui. [IpoTtokon Ne 8 ot «12» anpens 2022 r.

[Tporpamma paccMOTpeHa Ha 3aCeJaHUH YI€OHO-METOANYECKONH KOMHCCHU WH)KEHEPHOTO
uncturyra ®I'bOY BO Muuypunckuit I'AY, nporokon Ne 7 ot 14 anpens 2022 1.

[IporpamMma yTtBepkaeHa Pemennem ydeOHO-METOAMYECKOIO COBETa YHHBEPCUTETA MPO-
ToKkoJ Ne® ot 21 anpens 2022 roza.

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

IIporpamma paccMoTpeHa Ha 3acelaHUM Kadeapbl MaTeMaTHKU, (PU3UKU U UH(OPMAIMOH-
HbIX TexHosoru. [Tporokon Ne 9 ot «01» urons 2023 r.

IIporpamma paccMOTpeHa Ha 3aceJaHUU Y4€OHO-METOANYECKOH KOMHCCUU MH)KEHEPHOTO
unctutyra ®I'b6OY BO Muuypunckuii I'AY, nporokon Ne 10 ot 19 uronst 2023 r.

ITporpamma yTBepxkieHa PemeHneM yueGHO-METOAMYECKOTO COBETAa YHHBEPCHUTETA MPO-
TokoJs NelO ot 22 utons 2023 roaa.

ITporpamma nepepaboTtaHa 1 J0M0OJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusmMu ®I'OC BO.
[IporpamMma paccmoTpeHa Ha 3aceaHuM Kadeapbl MaTeMaTUKU, PU3UKA U UHPOPMAIIUOH-
HBIX TexHosoruit. [Iporokon Ne 6 ot «14» mas 2024 r.
[Tporpamma paccMOTpeHa Ha 3aceJaHUH YIeOHO-METOANIECKONH KOMICCHU WH)KEHEPHOTO
uHcturyra ®I'BOY BO Muuypunckuii ['AY, nporokon Ne 9 ot 20 mas 2024 r.
[Tporpamma yTBepkeHa pelIeHHEeM Y9eOHO-METOANIECKOTO COBETa YHUBEPCUTETA TTPO-
TokoJI Ne 9 ot 23 mast 2024 r.

OpuruHan J0KyMeHTa XpaHUTCS Ha Kadeape MaTeMaTuku, PU3uKu U HHHOPMAITMOHHBIX
TEXHOJOTUU
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