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rpamMMbl

1. ean ocBOeHMS TUCUMILIUHBI (MOY/JIs1)

LenssmMu OCBOCHUS AUCIUTUIMHBI (MOIYJISI) SIBISETCS OBJIQJICHHE OOYYaIOIUMHUCS OCHOB-
HBIMHU METOJaMU TCOPHUU MHTCIUICKTYAJIbHBIX CUCTCM, an06peTeHHe HABBIKOB 110 HMCIIOJIB30Ba-
HHUIO MHTCJUICKTYAJbHBIX CUCTEM, U3YUCHUC OCHOBHBIX METOJ0B MPEACTABIICHUA 3HAaHUI U MO-
JEIUPOBAHMS PACCYKICHUM.

2. MecTo qucuMIIMHbI (MOAYJIsl)) B CTPYKType 00pa3oBaTeibHON NMpPo-

CormacHo yueOHOMY IUIaHy TIO0 HampaBiieHHIO oaroToBku 23.03.03 DxcruryaTalids TpaHc-
MIOPTHO-TEXHOJIOIMYECKUX MAlllMH M KOMIUIEKCOB IUCHUIUIMHA «OCHOBBI UCKYCCTBEHHOI'O MH-
TesuiekTay otHocutes K bioky 1. uctumauasl (Moxyu) (b1.B.J1B.01.03).

Jli1s ocBoeHUst AMCUUILIMHBL (MOy 1s1) «OCHOBBI MCKYCCTBEHHOI'O MHTEJIEKTa» 00y4aroIiu-
€Csl HUCIIONIb3YIOT 3HAHMS, YMEHHUs, HaBBIKM, COPMHUPOBAHHBIC B XOJ€ M3YYECHHS AUCIMILIUH
«Uudopmarukay, «MHPOpMaMOHHBIE TEXHOJIOTUNY, «KOMIBIOTEpHBIE TEXHOJIOTHH MPOEKTH-
poBaHus», «BrluucanTeNnbHAs TEXHUKA U CETU B oTpaciny, «[IpukiagHoe nporpaMMUpOBaHUE.

Matepuan AUCUMIUTUHBI (MOAYJISI) TECHO B3aMMOCBS3aH C TAaKUMU JUCUUIUIMHAMU (MO-
OynsMHu), Kak, «HpopManmonHoe obecrniedyeHre Ha TpaHcropTe», «OCHOBBI HAyYHBIX HCCIIEI0-
Banui B obnmactu TuTTMOy. 3Hanus, yMEHUS U HaBBIKHA, CDOPMUPOBAHHBIE B XOJI€ U3yUCHUS
JTaHHOM TUCHMIUIMHBI (MOIYJsl) HEOOXOAMMBI B JaNbHEHIIEM sl MPOXOXKACHUS MPOHU3BOJI-
CTBEHHOW TEXHOJIOTHYECKON (TPOM3BOJACTBEHHO-TEXHOJIOTHYECKON) MPAaKTHKH, MOATOTOBKU K

I'dA.

3. Ilnanupyemblie pe3y/abTaThbl 00yYeHUs MO JUCIHUINJINHE, COOTHECEHHbIE

¢ IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOCHUS 00pa30BaTeIbHON NMPOrpaMMbl
OcBoeHue JUCITHITIINHBI (MOI[y.]'IH) HaIpaBJICHO Ha (I)OPMI/IpOBaHI/Ie CJICAYHOIINX KOMIICTCH-

HH:

VYK-1 CnocobeH ocCymecTBIATh MOUCK, KPUTHYECKHH aHaliM3 M CHHTE3 HH(OpMaIuH,
MIPUMEHSITh CUCTEMHBIN MOJIXO0JT AJIsl PellIeHUs] TOCTaBJICHHBIX 3a/1a4.

Ko u HanMeHo-
BaHUE YHUBEP-

Ko u HanmenoBa-
HUE WHAUKATOpa

Kpurepun onieHuBaHMS pPe3ynbTaToB 00yUCHUS

HU3KHHA (I0TTOpOTO-

CaJIbHOM KOMIIE-| JOCTHKEHHSI YHU- BB, KOMIIETCHIUS IIOPOTOBBIH 6a30BbIif IIPOJIBUHYTBIN

TEHIIH BepCAIbHBIX KOM- He copMHpOBaHa)

NEeTEeHIINH

YK-1. NA-1yxa — Ocy- | He ymeer ocymectB- | He umeer uer- 3HaeT OCHOBHEBIC OcymecTBisieT
Cnocoben IeCTBIsIET cOOp W | JsiTh cOOp M 0Opa- KOTO IIpeACTaB- | MpUHIMIIBI cOopa | cOop u oOpa-
OCYIIIECTB- 00paboTky wuHOOp- | 60TKY HH(pOpPMAIH B | JICHHS O IPHUH- 1 00paboTku MH- | 6OTKY HHPOP-
JATh  MOWCK, | MALIUK B COOTBET- | COOTBETCTBUH C IO- nunax coopa u (dopmaru MaIy B COOT-
KPUTHYECKHHA | CTBUM C TIIOCTaB- | CTAaBJICHHOM 3amaueil | oOpaboTKu WH- BETCTBUH C I10-
aHaJIU3 U CHH- | JIEHHOH 3amadyei (dhopmarn CTaBJIEHHON
Te3  uH)Op- 3aauei
Manuu, npu- | U/1-2yi; — Ananu- | He moxer anammsu- | Hactuuno opu- | Xopomo aHamu- | OTaudHo — aHa-
MEHATHL  CH- | 3UpYeT U CUCTEMA- | pOBaTh U CUCTEMATHU- | EHTUPYETCS B | 3UPYET M CHCTE- | JU3UPYET U CHU-
CTEMHBII TU3UPYET JIaHHBIE | 3UPOBATh JTaHHBIE | METOJaX aHadh- | MAaTU3UpPYyeT MAaH- | CTeMaTU3UPYeT
IMOAXOJ A | Uld NPUHATHS pe- | AN OPUHATHS pellie- | 32 U CUCTEMATu- | Hble AJIs1 IpPHUHS- | JaHHbIE JUIs
peuIeHMs MO- | MEeHWH B pa3iuy- | HUWH B pa3IMYHbIX | 3allMM  JIAHHBIX | THSL PEUIeHUH B | OPUHATUS  pe-
CTaBJIEHHBIX HBIX chepax jes- | chepax AeATEIbHO- | JUIS  NPHHATHS | pa3invHbiXx cde- | meHuid B pas-
3a1a4 TEIBHOCTU CTH pelIeHuit B pa3- | pax AesATeNbHOCTH | JIMYHBIX cdepax
YK-1. JIMYHBIX cepax JIeSITETbHOCTH
Crniocoben U-3yx;s — Bouie- | He moxker BboisiBuTh | Cnabo ompene- | Xopomio ompeze- | YCHCHHO ompe-
OCyIIeCTB- JISIeT CHCTEMHBIC | CHCTCMHBIC CBSI3M M | JIICT CHCTCMHBIC | JIACT CHCTCMHBIC | ACIACT CHCTCM-
JATh  IOMCK, | CBSI3U U OTHOLUEHMS | OTHOLIEHHS  MEXJIY | CBI3M M OTHO- | CBSI3U M OTHOIIE- | HBlE CBA3M W
KPUTHYECKUI MEXAY HN3y4aeMbl- | U3y4aeMbIMH  SIBJIC- | ICHUS MEXIYy | HUSI MEXKIY H3y- | OTHOIICHUSA
AQHAJIN3 U CHH- | MU SIBICHUSIMU, | HUSMHU, IPOLECCaMU | U3y4aeMbIMU YaeMbIMHM  fIBJIE- | MEXAY HU3ydae-
TC3 I/IH(l)Op- npoieccaMmu /WM | WU 00bLEKTAaMU Ha | SBJICHHUSIMH, HUSIMH, M[OPOLEC- | MbIMMU  SBJICHU-
Malnuu, IpH- | 0ObEKTaMH Ha OC- | OCHOBE HNPUHATON | MpoleccaMu caMu w/unu o0b- | MU, TIpolecca-
MEHATb  CH- | HOBE NPUHATON | MapagurMbl u/un OO0BEeKTa- | eKTaMHU Ha OCHOBE | MU W/WIM 00b-
CTEMHBIi napagurmsl MM Ha OCHOBE | IPUHATOM Mapa- | eKTaMM Ha OcC-
MOAXOHd AN MPUHITON Tapa- | JUTMBI HOBE IPHUHATOM




peuicHusd  1o- JUTMBbI napagurMbl
CTaBJICHHBIX
3a1a4

WNA-4yx1 - Aramu- | He moxer paccmot- | Cmabo  aHamm- | JloctaTouHO YcnemHo
3UpyeT BO3MOJKHBIC | PETh BO3MOJKHBIC | 3UPYET BO3- | OBICTPO aHAIU3U- | JTH3UPYET

OLICHHUBAasA HUX JO0- | CTAaTKH. OLICHUTH HUX | KO oncHuBasg HUX | Bad HUX OOCTO-
CTOMHCTBA W HECOO- JOCTOMHCTBA M | JOCTOMHCTBA U | HHCTBA W HEOO-
CTaTKH HCOOCTATKH. HCOOCTATKH. CTaTKH.

B pe3ynbpraTe u3ydeHus: AUCUUILINHBI (MOYJIs1) 00 yJaroIUiCs TOJIKEH:

3HaTh OCHOBHBIE HAIIPABJICHUs aHAJIN3a JAHHBIX; APXUTEKTYPhI ITyOOKHX HEMPOHHBIX Ce-
TEH, IPUMEHSAEMbIX B PEIICHUN MPAKTUYECKUX 3a/ay; IPUHLUIIBI IPUMEHEHUS] HEMPOHHBIX Ce-
Tel B 3a1a4yax ¢ npumeHennem NUU;

YMEThb OCYILECTBIATh KPUTUUECKUN aHaIu3, IPUMEHATh CUCTEMHBIA MOAXOM ISl pelie-
HUS TOCTABJICHHBIX 3aJ]a4, HACTPaWBaTh HEOOXOAMMOE OKPYXKEHHUE /sl paboThl C HEHPOHHBIMU
CETSIMU; OCYILECTBJIATh KPUTUUECKUH aHaIM3 NMPOOJIEMHBIX CUTYyalil HA OCHOBE CHUCTEMHOIO
M0JIX0/1a, BBIpaOaThIBATh CTPATETUIO JEHCTBHIH;

BJIa/I€Th HABBIKOM IPOBEACHUS MOJHOTO LIUKJIA BBIYUCINUTEIBHOIO 3KCIEPUMEHTA, OTpa-
KEHHUS X0Jia BBIIIOJHEHUS NTPOEKTa U MOJIYUYEHUs pe3yabTaTOB B OTUETAaX U JOKYMEHTAIUH; BJIa-
JieeT HaBBIKOM HCIOJIB30BAHUS CYIIECTBYIOMIMX MPOTPAMMHBIX OMOJIMOTEK M MOJENe, co3na-
HUS IPOTPaMMHBIX peau3aliii rTy0OKUX HEHPOHHBIX CETEH.

3.1 MaTpuua cooTHeceHHs TeM/pPa3/1e/IOB Y4eOHOH TMCUUIIIMHBI (MOXYJISA) U
(opMupyeMbIX B HUX YHHBEPCAJIbHBIX KOMIETEHIUIi

Temsl, pa3nensl JUCUUIUIMHBL (MOZYIIS) Komnerennuu Oowee
KOJIMYECTBO
VK-1 KOMITETEHIINI
1. BBeneHue B HCKYCCTBEHHBIM MHTEIUIEKT + 1
2. DKCIEepPTHbIE CUCTEMBI U TIPEACTABICHHE + 1
3HAHUI
3. ANTOpUTMBI IOMCKA pEeIICHU + 1

4. CTpyKTYypa U colepKaHue TUCHUILUIHHBI (MOLYJIA)
OO11ast TPYA0EMKOCTh JUCHHUIUIMHBI (MOIYJIs1) cocTaBisieT 3 3aueTHbIX equHuIlbl (108 ak.uacoB)

4.1. OO0beM QMCHUNJIMHBI (MOIYJIs1) U BHAbI y4eOHOH padoThl

KonnuecTso ak. yacos
Bitts1 3amsTii 10 OYHOM popMe | MO 3a04HOU Pop-
o0yueHHs Me 00y4eHust
7 cemecTp 5 Kypc
OO6m1ast TpPyA0EMKOCTh AUCIUTIINHBI (MOYJIs) 108 108
KonraktHas pabota oOyuaromumxcs ¢ mpernoiaBa- 48 18
TEJeM, B T.4.
ayJUTOPHBIC 3aHATHS, U3 HUX 48 18
JIEKLIUA 16 6
MPAKTHUYECKUE 3aHITH 32 12
CamocrosiTenbHas paboTa 00y4aroUIMXCst 60 86
popaboTKa yueOHOro MaTepuasia 1o JAMCLHU- 20 30

3

BAPUAHTHI PCHICHUSA | BApUAHTBI  PCHICHHUA | MOXHBIC BapH- | pyYECT BO3MOXKHBIC | MOKHBIC Bapu-
IMOCTaBJICHHOM 3a- | 3aJJaud M OLICHUTHb UX | aHTHI peuicHus | BapuaHTbl pPCEIIC- | aHThl PCIICHUA
Jaqd, KPUTHUYCCKH | JOCTOMHCTBA W HEOO- | 3ada4dH, YTOOBI | HHS 3aga4yd, 4€T- | 3aga4yd, OICHH-




MIMHE (KOHCTIEKTOB JICKIIUMA, YI€OHHKOB, MaTEpH-
aJI0B CETEBBIX PECYPCOB)

BBITIOJIHEHHE UHAMBHUYaJIbHbBIX 33 IaHUI

20

30

IMoATOTOBKA K TCCTUPOBAHUTIO

20

26

KoHTtpoib

Bug ntoroBoro KOHTpoJIst

3a4€CT

4.2. Jlekuum

Ne

Paznen aucuumniuHbl (MO ), TEMBI
JIEKIUH U UX COJEepKAHUE

0O0BeEM

B aK. yacax

OYHas

¢dbopma
oOydeHus

3a049Has

dopma
o0y4deHust

dopmupyromme
KOMIETECHIINU

BBeneHune B MCKYCCTBEHHbIHM HMHTeJ-
JEKT

OCHOBHBIE 3a7]a4ll CHUCTEM HCKYCCTBEH-
HOoro wHTelekra. Kraccudukanus, kia-
CTEpU3aINsI, PETrPECCHS.

YK-1

Tunbel MaIMHHOTO OO0YYEHUS: C y4HTe-
nem, 0e3 yduTens, ¢ YaCTUYHBIM IPUBIIE-
YEHHUEM YUUTeIIsd, 00yuyeHHe ¢ MOAKpeII-
JICHUEM.

VYK-1

JKcnepTHbIE CHCTEMbI U MIPeACTaBIIe-
HHe 3HAHUH

Knaccudukanusa Ha npuMepe aaropurma
k-6mmkaiimux coceneit (KNN) Ormiuo-
HaJIbHO: BBICTPBIN MoKCK OMMKaWIINX CO-
ceneil. MeTpuku OIIEHKH Ki1accu(HKa-
MU MoTHoTa, TouyHOoCcTh, F1, ROC, AUC.
Banupanuonnas u TectoBasi BEIOOpPKa.
Kpocc-Banupanus. Pabota ¢ xateropu-
AJIbHBIMUIIPU3HAKAMMU.

VK-1

Perpeccusi. MeTpuku OIIEHKH perpeccuu:
MSE, MAE, R2 — xoaddurert nerep-
MuHauuu. JIMHeWHas perpeccus, MOJIH-
HoMHuanbHas perpeccus. IlepeoOyuenue
U perynsipusanus, TpeOHeBasi perpeccus,
LASSO, Elastic Net.

JIuHeHbIE MOJIETH IS KJIACCU(DUKAIIHH.
[lepuenTtpoH, JlorucTuyeckas perpeccus,
IIOJIHOCBSI3HBIE HEMPOHHBIE CETH, CTOXA-
CTHYECKHH TpaJUeHTHBIA CIYCK U 00-
paTHOE pacHpOCTpPaHEHUE TIPAIUCHTA.
Perynapusanuss  JIMHEWHBIX  MOZENEH
KJIacCU(UKAIIIIH.

Knacrepuzamms. k-means, k-means++,
DBSCAN, arimomepaTuBHas KJIaCTepH-
3anusi. MeTpUKH OLIEHKHU KJlacTepu3aluu

VK-1

AJITOPMTMBI IOMCKA pellleHHit

AJ'IFOpI/ITMI)I, OCHOBAaHHBIC Ha HNPHUMCHC-
HUM pEHIAlomnX JAepeBbeB. Kputepun
pasgeneHus y3na: HMH(OPMAIMOHHBIN

YK-1

4




BBIMTPHINI, KpuTepuil JxuHu. AHcam-
ONM pelaroIuX JepPeBbEB: CIy4YalHBINA
Jiec, rpaJueHTHbINA OYCTHHT.

Meton onopHbIx BeKTOpOB. llpsamas u
oOpatHas 3anmava. OmpeneneHue orop-
HBIX BEKTOPOB. SEpHBII TPIOK.

6. HawugHneblil OaiiecoBckuil Kinaccupukarop. 2 YK-1
MeToabl OLIEHKH pacIpeesieHus] Tpu-
3HakoB. EM-anroputm Ha mpumepe cme-
CH TayCCHaH.
MeTopl 6e3rpaJeHTHON ONTUMH3AIIHH:
ciyuaitablit mouck, hill climb, omxuwr,
TCHETUYCCKHUN aJITOPUTM
Bcero 16 6
4.3. IlpakTnyeckue 3aHATHUS
Ne  |Paznmen nucumrminHbl (MOTys1) (MOTY- O6vbeMm B ak.uacax | Popmupyromue
JIsT), TEMBI JICKITHI U UX COJICPIKaHUC J— p— KOMTIETCHITHH
dbopma dbopma
oOydeHust | 00ydeHUs
1. Meronsl paboTsl ¢ Tabauuamu B Python. 6 2 YK-1
Arperarysi ¥ BU3yanu3aius JaHHbIX.
[IpoBeneHue mepBUYHOTO aHAIH3A JIaH-
HBIX.
2. Hcnonp3oBaHue 1 cpaBHEHUE aJTOPUT- 8 2 YK-1
MoB knaccuduxanum: kNN, perraromue
JepeBbest K X aHCaMOJIH, IOTUCTUYECKast
perpeccusi.
3. Hcnonb3oBaHue U OLIEHKA aITOPUTMOB 8 4 VK-1
perpeccuu. [TonGop onTUMaNBHBIX Ma-
paMeTpOB PErPECCHH.
4, OnTuMu3alMOHHbBIC 33/1a4U U UX pellle- 10 4 YK-1
nus. [logbop runepnapameTpos anro-
pHUTMa C TOMOIIBIO METOAOB ONITUMH3a-
U,
Bcero 32 12

4.4. JlabopaTtopHbie padoThI
JlabopatopHble pabOThl HE TPETYCMOTPEHBI.

4.5. CamocTosiTesibHAs pa6oTa 00y4aroluxcst

O0BEM aK. 4acoB

Paznen nucrunianHbl o
AcT AHEH Bun camocrositensHO#M paboThI O4Has
(Motyist) 3a04yHas
dopma
dbopma
00yte- 00y4eHus
HUSA ya
[IpopaboTka yuebHOTO MaTepuana Mo JUCIH-
1. BBenenue B uc- N
y IUIMHE (KOHCIEKTOB JIKIUM, yueOHUKOB, Ma- 6 10
KYCCTBEHHBIN HHTEIIJICKT
TEPHUAJIOB CETEBBIX PECYPCOB)




BrinonHeHne MHAMBUYaTIbHBIX 3a0aHUM 6 10
ITonroroBka K TECTUPOBAHUIO 6 8
[IpopaboTka yuebHOrO MaTepuana mo JUCIH-
2. DKCIEPTHbIE  CH- | IUIMHE (KOHCIEKTOB JIEKIUH, y4eOHUKOB, Ma- 6 10
CTEMbl W MPEACTaBICHHE | TEPUAIIOB CETEBBIX PECYPCOB)
3HAHUN Brinonnenne nHANBUAYATbHBIX 3aaHUI 6 10
[ToaroroBka K TECTUPOBAHUIO 6 8
[TpopaboTka y4eOHOro MaTepuaia Mo JUCIH-
IUIMHE (KOHCTIEKTOB JICKIMHA, Y4eOHHUKOB, Ma- 8 10
3. AJNTOpPUTMBI TIOHC-
. TEPUAJIOB CETEBBIX PECYPCORB)
Ka pelIeHui v
BrimosiHeHre MHIMBUTYaTbHBIX 3a1aHUI 8 10
[TonroToBKa K TECTUPOBAHUIO 8 10
Uroro: 60 86

Metoanueckre yka3zaHus JJis MPOBEICHUS MPAKTUYECKUX 3aHATUH 10 AucturuinHe «Oc-
HOBbl MCKYCCTBEHHOI'O HWHTEJUIEKTa» MJis HampasiieHus noarotoBku 23.03.03 Dkcruryatanus
TPAHCMOPTHO-TEXHOJIOTUIECKUX MAIIHH U KOMIUIEKCOB— MudypuHCK, 2023.

4.6. BoinoJiHeHHE KOHTPOJIbLHON padoThl 00yYAKIHUMHKCS 3209HOH (POPMBI
[IpucTynath K BBIIOJIHEHUIO KOHTPOJIBHOM pabOThl HEOOXOAMMO IMOCE U3YUYECHHUS Mate-
pHuana 1o JUTEepaTypHbIM UCTOYHUKAM, YOEAUBIINUCH IIyTEM OTBETOB Ha BOIPOCHI IS CaMOIIPO-
BEPKH, YTO MaTEpUal TEMbl YCBOCH.

[es1bt0 KOHTPOJBHOM pabOThI MO AUCHUILTHHE SIBISIETCS PACCMOTPEHHE TEOPETUUECKUX
aCIIeKTOB U IPUMEHEHNE OCHOBHOTO MHCTPYMEHTAPHS YIIPABICHUS HAYYHBIM UCCIIEIOBAHUEM.

TpeboBanus K 0POPMIICHHUIO.

KontponbHast pabora MOKET OBITH BBIIOJHEHA B YYEHHYECKOH (IIKOJIBHOW) TETpaau
win Ha nuctax (opmara A4 medaTHbIM WIM PYKONUCHBIM (YETKHUM, YUTAEMBIM) CIOCOOOM.
BrinonHeHHbIE 3aJaHUS PacIoyIaraloTcsl Mo MpeACcTaBIeHHOMY NopsaaKy. CIHCOK MCHOJb3ye-
MO TUTepaTyphl IPUBOJUTCS B KOHIIE PaOOTHI.

Ha tutynsHOM JHcTe pacnonaraeTcs ciefyromuas nHbopManys: Ha3BaHUE JUCLIUTLIN-
Hbl, @.1.0O. obyuarommiics, Kypc, TpyIina, HOMEP 3a4¢THOW KHWKKH, HOMEDP BBIOPaHHOTO Ba-
pHaHTa U HOMEpa BBIIIOJHEHHBIX 3aJJaHU 110 TOPSAKY B CJIECAYIOIIEM BUJIE:

Cpoku BbITIONTHEHUS. BbIMonHEeHHAss KOHTpONbHAS padoTa MOJIMUCHIBAETCA O0y4aro-
IIMMCSL ¥ C/IAeTCsl Ha MPOBEPKY IPETOAaBaTeNi0 Ha Kadeapy B yCTAHOBJICHHBIE CPOKH, Kak
npaBuiio, 3a 10 nHeit no Havana ceccuu. [IpoBepka KOHTPOJIbHOIM pabOThI MpernoaaBaTeaeM
OCYILIECTBIISIETCSI B TEUEHHE HeAenH mocie ee craun. KoHTposibHas paboTa JODKHA OBITH
3ayTeHa K Havally 9K3aMEHallMOHHOW CECCHH.

4.7. Conep:kaHue pa3iejoB IUCHUILIMHBI (MOLYJIA)

1. BBeneHue B MICKYCCTBEHHBIN MHTEIUICKT.

OcHOBHBIE 33/1a4¥ CHCTEM HCKYCCTBEHHOTo MHTelUIekTa. Knaccudukamus, kimactepusa-
1us1, perpeccusi. THITBI MAIIMHHOTO OOYUYEHUS: ¢ YIuTeIeM, 03 yUUuTels, ¢ YAaCTUIHBIM TPUBJIIC-
YeHHEM YUUTeNsl, 00y4eHHe C TIOKPEIICHUEM.

2. DKCTePTHBIC CUCTEMBI U TIPEICTABICHUE 3HAHUH.

Knaccuduxanus na npumepe anropurma k-ommwkaitmux coceneit (kNN) OnmuoHansHO:
BricTphiii mouck Oymmkalmux coceneid. MeTpUKM OIEeHKH KiacCU(UKAIUU: TIOJTHOTA, TOYHOCTb,
F1, ROC, AUC. Banmunanmonnas u TectoBas Beibopka. Kpocc-Banmunamus. Pabota ¢ xareropu-
aJIbHBIMH MPU3HAKAMH.

Perpeccus. Metpuku onenku perpeccun: MSE, MAE, R2 — kosddunuent nerepmuna-
uuu. JluneliHas perpeccusi, moJuHOMHUajbHas perpeccus. [lepeoOyueHue u perynspuzanus,
rpe6neBas perpeccusi, LASSO, Elastic Net.

Jluneitnble Monenu i knaccudukanuu. [lepuentpoH, Joructudeckas perpeccusi, moJ-




HOCBSI3HbIE HEHPOHHBIE CETH, CTOXAaCTHUECKHIA TPAJUESHTHBIN CITyCK U 00paTHOE pacipocTpaHe-
HUE TpaaneHTa. Perynspusamnus JMHSHHBIX MoieNiel KilacCu(PuKaInum.

Knactepuszamnus. k-means, k-means++, DBSCAN, arjomepaTuBHas KJIacTepU3allHsl.
MeTpuky OLEHKH KJIaCTepHU3aluu

3. ANropuTMBI IOMCKA PELLIEHUI.

ANTOpPUTMBI, OCHOBaHHBIE Ha MPUMEHEHUH PEIIAIOIINX IepeBbeB. Kputepuu pasaeneHus
y351a: “HQOPMAIIMOHHBINA BBIMTPHIII, KpuTepuid [DkuHu. AHCAMOJIM PENIAIOIINX JAEPEBLEB: CIY-
YailHbIH Jiec, TPaIUeHTHBIM OyCTHHT.

MeTton onopHbIx BekTOpoB. [Ipsimast u oOpaTHast 3amada. Onpe/eneHrue OmopHbIX BEKTO-
pOB. S AepHBIi TPIOK.

HauBHebiii OaiiecoBckuil kiaccupukarop. MeToasl OICHKU paclpeieNeHus] MPU3HAKOB.
EM-anroputm Ha mpuMepe CMECH TrayCCUaH.

MeTtobl 6€3rpaiMeHTHON ONTUMU3AIMH: CIIY9aiHbIi Touck, hill climb, or-xur, reneru-
YECKUH aJrOpPUTM

5. O0pa3oBaTe/ibHbIE TEXHOJIOTUH
[Tpy m3ydyeHUn AMCUMIUIMHBI (MOAYJIS) UCIIOJIBb3YIOTCS WHHOBAIIMOHHBIE 00pa3oBaTelbHbIC
TEXHOJIOTUM HA OCHOBE HMHTETPallMd KOMIETEHTHOCTHOTO M JIMYHOCTHO-OPHUEHTHUPOBAHHOTO
MOJIXOJIOB C AJEMEHTaMU TPATUIIMOHHOTO JIEKIIMOHHO-CEMUHAPCKOT0 U KBa3HNPOQeCcCHOHATb-
HOTO OOyUYeHUS C HCIIOJIb30BAHMEM HHTEPAKTUBHBIX (DOpPM TPOBEJACHHS 3aHSTHH, HCCIEIO0BaA-
TEJIBCKOM MPOEKTHOM JESITENFHOCTU U MYJIbTUMEIUNHBIX Y4eOHBIX MaTEPHAIOB

Bun yuebnoit pa- O06pa3oBarenbHble TEXHOJIOTHH
00THI

DJEeKTPOHHBIE MaTepHalibl (B T.U. CETEBbIE UCTOYHHUKH), UCIIOIbB30-
Jlexumn BAHHME MYJIbTUMEJUNHBIX CPEACTB, Pa3JaTOYHBIM MaTepHall.
[IpakTueckue TecTupoBaHue, BBINOJHEHUE TPYIIOBBIX AYJUTOPHBIX 3aJaHHM,
3aHSTHS WUHAUBUAYAJIbHbIE TOKJIaIbl.
CamMocTosTeIbHbIE Bemmonnenne pedeparuBHON paboOTHI; MOArOTOBKA M 3allUTa CO-
paboThI OOIIEHUS C HCHOJIb30BAHUEM CIAMIOBBIX IPE3EHTALUH.

6. OueHoYHbIe CPeACTBA JUCHUNIUHBI (MOTYJISA)

OCHOBHBIMHU BHJIAMH JHCHUIUIMHAPHBIX OIIEHOYHBIX CPEJCTB NMPU (PYHKIIHOHUPOBAHUN MOIYIIb-
HO-PEUTHHIOBOM CHUCTEMbI OOyUYEHMs SBISIFOTCS: Ha CTaguu pyOeXHOro peitunra, gopmupye-
MOTO M0 pe3yiabTaTaM MOJYJIbHOTO KOMIIBIOTEPHOTO TECTHPOBAHHS — TECTOBBIE 3a/JaHus; Ha
CTaJUH MOOIIPUTEIBHOTO PeUTHHTa, (HOPMUPYEMOTO O Pe3ysibTaTaM HAIHUCAHUS U 3alUTHI pe-
(depaToB Mo aKTyaiabHON MpoOIeMaTHKE, HA CTaJUU IPOMEKYTOUHOI'O PEUTHHTA, ONpenesieMO-
o I10 pe3yJbpTaTaM CAAauu 3a4eTa — TEOPETUUECKHUE BOIIPOCHI, KOHTPOJIUPYIOLIUE TEOPETUIECKOE
coJiep)KaHre y4eOHOro mMaTepuana, U MpakTUYeCKUe HAaBBIKM U3 Pa3iIMYHBbIX BUIOB Mpodeccro-
HaJbHOW JesitensHOCcTH oOydatomierocst mo OIIOIT nanHoro HampaBieHusi, GopMHUpPyEMbIE MPH
W3YYEHUU JUCHMILTUHBI (MOys) «OCHOBBI HCKYCCTBEHHOT'O MHTEIIEKTA)

6.1. HaCl'IOIJT (l)OHIla OLI€CHOYHLIX CPEACTB N0 NUCHHUIIJIHHE

Ne | Kontponupyemsie pazaens] Kox koHTponupyemoit O1eHOYHOE CPENICTBO
1/ | (TeMbl) AUCIUIUIMHBI (MO- KOMIIETEHIINHN HaumenoBanue KonuuecTtBo
JUyJIst)
1. BBenenue B HCKYCCTBEHHBIN VYK-1 TecToBbIe 3aMaHUA 20
MHTEJUICKT Temsbl pedepaToB 5
Bonpoce! 114 3aue- 8
Ta




DKCIIEPTHBIE CUCTEMBI U VK-1 TecToBbIe 3a1aHUA 20
[IpeICTaBICHUE 3HAHUN Temsl peeparos 5

Bormpocsr st 3a- 10
yeTa

HUH

ATOPUTMBI TIOMCKA pellie- YK-1 TecroBele 3a1aHUA 20

a1

Tembl pedepaToB
Bomnpocsr st 3aue- 8
Ta

0.
1.
12.
13.
14.
15.
16.

RRoOoo~NoO WD E

6.2. Ilepeuyennb Bompocos s 3auyera (YK-1)
OcCHOBHBIE 337]a4U CUCTEM UCKYCCTBEHHOT 0 MHTEeIUIeKTa. Knaccudukanus.
OcHoBHbIE 33]Ja4M CUCTEM UCKYCCTBEHHOI0 MHTEUIeKTa. Knactepuzanus.
OcHOBHBIE 33]a4l CUCTEM UCKYCCTBEHHOI'O UHTEJUIEKTa. Perpeccusi.
Tunsl MalIMHHOTO OOYUYEHUS: C YUUTEIIEM.
Tumnbl ManMHHOTO 00YUYeHHS: 6€3 yUUTes.
Tunsl MalIMHHOTO OOYYEHUS: C YACTUYHBIM IPUBJICUYECHUEM YUUTEIS.
Tumnbl ManHHOTO 00yUYeHHs: 00yUeHHE C OJKPETIIICHUEM.
Knaccudukanus Ha npumepe anropurma k-ommxkaiimumx coceneit (kNN)
BeicTphlil monck Onmxaimx cocenei.
MeTpuku o1leHKH KJ1acCUpUKAIMK: TOJHOTa, TouHOCTh, F1, ROC, AUC.
Banunanuonnas u TecroBast Beioopka. Kpocc-panunanus.
PaGora ¢ kaTeropuaabHbIMU IPU3HAKAMHU.
Mertpuxu onienku perpeccun: MSE, MAE, R2 — ko3 uniuent gerepmuHaium.
JIunelinas perpeccusi, IOJTMHOMHUAJIBHASL PErPECCUS.
[lepeobyuenue u perynsipusanusi, rpedresas perpeccus, LASSO, Elastic Net.
[lepuenTpoH, TorucTu4ecKas perpeccus, MOTHOCBA3HbIE HEHPOHHBIE CETH, CTOXAaCTHYE-

CKHit I‘paI[I/IeHTHHﬁ CIIYCK 1 O6paTHOC pacinpoCTpaHCHUC I'paIUCHTA.

17.
18.

Perynsapuzamust TMHEHHBIX MOIeNIeH KiIacCU(PUKAIIUNAN.
Knacrepuszamus. k-means, k-means++, DBSCAN, arnoMmepaTiBHas KJIaCTepH3aIIHSL.

MeTpuKHM OLEHKHU KJIACTEPU3AIUY.

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

ANrOpHUTMBI, OCHOBAHHBIE Ha IPUMEHEHUH PEILAIONINX IEPEBBEB.

Kputepuu pazaenenus yzna: THGOPMAIMOHHBIIN BBIUTPHIII, KpuTepuit JKuHU.
AHcaMO1 penaromux IepeBbeB: CIyYalHblii 1ec, TpaJueHTHBIA OYCTHHT.

MeTton onopHbIX BeKTOpOB. [Ipsimast u oOpaTHas 3a1ayqa.

OmnpeneneHre ONOPHBIX BEKTOPOB. S nepHbIN TPIOK.

HawnBHbIll OaliecoBCKUil Kiaccu(UKATOP.

Mertozsl OLIEHKH paclpeaesieHus npu3HakoB. EM-airoputM Ha npumepe cMecu rayccu-

MeTtobl 0e3rpaIueHTHON ONITUMHU3AIINN: CITyJaiHbIN MOuCK, hill climb, oTxwur, reneTu-

YECKUH aJrOpUTM

6.3. IllkaJja olleHOYHBIX CPEJICTB

YpoBHH  OCBOE- Kputepuun onenuBanus OrneHovHbBIE CPEICTBA
HUA  KOMIIETEH- (xon-Bo 6anoB)
i

[MponBunyThlid | OTAMYHO 3HAET TEOPETHUYECKHUE OCHOBBI OOYYEHUS | TECTOBBIEC 3a/IaHUS
(75-100 GamtoB) | aHANM3a JAHHBIX U MAIMHHOTO 00yueHus; cenuduky | (30-40 6amwios)
«3aYTCHOY BHE/IPEHHSI CHCTEM MAIIMHHOTO OOYYEHHUS B «OTpac- | MHAMBHIyaJIbHOE 3a-

JU», OTIIMYHO aHAIM3UPYET 3a/1auy, BRI ee 0a30- | JaHue

BbIC COCTAaBJISIOIIKE, OTIMYHO OCYHICCTBISIET jJeKkoM- | (8-10 GamioB);
MO3UIMIO 33J]a4M; YMEET MPUMEHSTH OOJBIIOE KOJIU- | BOMPOCHI IS 3a4eTa
YEeCTBO IBPUCTHK, CPOPMHUPOBAHHBIX Ha OCHOBE KOM- | (37-50 GamioB)
MEPUYECKOr0 U aKaJIEMUYECKOTO OIbITA; HHTEPECYETCS
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HOBBIMH TPEHJIaMH B CBOEH MPOECCHOHAIBHOU OT-
paciu, pacCMaTpuBaeT UX C TOYKHU 3PEHUS IPUMEHE-
HUS B CBOEH JI€SITEIbHOCTH; OBICTPO U BEPHO OLIEHUBA-
€T CJIOKHYIO CUTYallMI0, OLICHUBAET PUCKHU U TMOCHEN-
CTBUA CBOUX JIGP'ICTBHP'I, HaXOJUT OINTUMAJIBHBIC PEIIC-
HUs U1 paboyunx 3a7ad.

bazosriit
(50-74 6anna)
«3aYTECHO»

Xopomio 3HAaeT TEOPETUYECKHUE OCHOBBI OOYUYCHUS
aHaJM3a IaHHBIX ¥ MAIIMHHOTO O0y4YeHHUs; ClIeU(DUKY
BHEJIPEHUSI CHCTEM MAIIMHHOTO OOY4YeHHUsS B «OTpac-
JIN», XOPOIIIO aHAJIM3UPYET 3a/Jady, BeIICIIs ee 0a30-
BbIE COCTABJISIONIME, XOPOUIO OCYHIECTBIISIET AEKOM-
MO3ULIMIO 33J]a4i; YMEET MPUMEHATh JOCTATOYHOE KO-
JUYECTBO DBPHUCTUK, CHOPMHUPOBAHHBIX HA OCHOBE
KOMMEPYECKOr0 U aKaJIeMHUYECKOr0 ONbITA; NHTEPECY-
€TCsl HOBBIMU TPEHJaMHu B CBOEH MpodeccruoHanbHON
OTpaciiv; BEPHO OLICHUBAET CIOKHYIO CUTYyalUIO, OLe-
HUBAET PUCKHU U MOCJIEACTBUS CBOUX JIECHCTBUIA, HAXO-
JIUT ONITUMAJIbHBIE PEHICHUS JJIsl pabouymnXx 3a/1ad.

TECTOBBIC 3aJaHUS
(20-30 6amnoB)
WHIUBHIyaJIbHOE 3a-
JaHue

(5-7 6annoB);
BOIIPOCHI JUIS 3a4eTa
(25-37 6aoB)

[Toporossiii
(35-49 6amnoB)
«324TEHOY

Cnabo 3HaeT TeopeTHYecKHe OCHOBBI OOY4YEHHs aHa-
Jau3a JaHHBIX M MAIIMHHOTO OOyuyeHus; creuupuky
BHEJIPEHUS CHCTEM MAlIMHHOTO OOydYeHHUs B «OTpac-
Ty, c71a00 aHAJIU3UPYET 3aj]1a4dy, BBIJICISA e¢ 0a30BbIC
COCTaBJISIONINE, CTa00 OCYIIECTBISET JEKOMIIO3HUIIHIO
3a]aud; yMEET MPHUMEHATh JOCTATOYHOE KOJIUYECTBO
IBPHUCTUK, CHOPMUPOBAHHBIX HAa OCHOBE KOMMeEpUe-
CKOTO M aKaJIEMHUYECKOTO OIbITa; clabo MHTEepecyeTcs
HOBBIMU TpEHJaMH B CBOeH MpodeCCHOHATBHON OT-
paciu; cnabo OIIEHWBAET CIOXKHYIO CHUTYAIlHIo, cl1abo
OIICHMBAET PUCKH M TIOCIEACTBHS CBOMX JIEHUCTBUH,
c1ab0 HAaXOAWT ONTUMANBHBIC PEIICHUs s pabounx
3ajau.

TECTOBBIC 33 JaHUS
(15-20 6amnoB)
HHIUBHIyaIbHOE 3a-
JaHue
(2-4 6anna);
BOIIPOCHI IS 3a4eTa
(18-25 6annoB)

Huskui
(TOTIOPOTOBBIA)
(komneTeHLus He
chopmMupoBaHa)
(menee 35 Gai-
JIOB)
«HE3aYTEHO»

He 3HaeT TeopeTnyeckue OCHOBBI OOYUEHHUS aHAIHM3a
JAHHBIX U MalIMHHOTO 00ydeHus; cneuuduxky BHEH-
pEHUsI CUCTEM MAIIMHHOTO OOYUEHHUS B «OTpaCiIn», HE
yMEET aHaJIM3UpOBaATh 3a/iauy, HE OCYIIECTBISET Je-
KOMIO3HUILIMIO 33/1a4M; HE YMEET MPUMEHSATh JOCTATOY-
HOE KOJIMYECTBO 3BPUCTUK; HE UHTEPECYETCS] HOBBIMHU
TpeHJaMu B CBOEH NPO(ecCHOHATLHON OTpaciu; He
BEPHO OIICHUBAET CJI0KHYIO CUTYaIUI0, HE BEPHO Olle-
HUBAET PUCKHU U MOCJIEACTBUS CBOUX JICHCTBHUIA.

TECTOBBIC 3aaHUS
(0-13 6amnoB);
WHIUBHIyaJIbHOE 3a-
JaHue
(0-3 6aia);
BOIIPOCHI JUIS 3a4eTa
(0-18 6amtoB)

Bce KOMIIeKThI OLIEHOUHBIX CPEACTB (KOHTPOJIbHO-U3MEPUTENBHBIX MAaTEPHAIIOB), HEOO-
XOAMMBIX JJISi OLIEHKU 3HAHWM, YMEHUH, HaBBIKOB U (MJIM) OMBITA JESTEIbHOCTH, XapaKTepH3y-
folue ATansl pOpMUPOBAHUS KOMIIETEHIIMH B MPOLECCE OCBOEHUS JUCLUUIUIMHBI (MOIYJs) MO-
IpoOHO MpeaCcTaBIeHbI B TIOKyMeHTe «DOH]T OLIEHOYHBIX CPEJCTB TUCIMITIMHBI (MO )».

7 Y4deOHO-MeTOAUYECKOe U HHPOPMAITMOHHOE o0ecriedeHre TUCIUIIIU-

HbI

(MoayJis)
7.10cHOoBHas yueOHas quTEepaTypa:

1. OcHOBBI MCKYCTBEHHOTO HMHTEJUIEKTa: yueO. mocobue /s By3os/Cumopkuna M.I.M.:




Kuopyc, 2014. - 245 c.: un. - bubnuorp.: c. 244-245. - ISBN 978-5-406-03503-0

2. Tonmauép, C. I'. OCHOBBI HMCKYCCTBEHHOrO HHTEJUIEKTa : yueOHoe mocooue / C. T.
Tonmaués. — Cankr-IletepOypr : BI'TY "Boeamex" um. [[.®. Ycrunona, 2017. — 132 ¢. —
ISBN 978-5-906920-53-9. — TekcT : 2ekTpoHHBIH // JlaHb : 3JEKTPOHHO-OHMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/121872

3. boposckas, E. B. OcHOBBI HCKYCCTBEHHOTO WHTEIICKTa : ydeOHoe mocobue / E. B.
Bopogckas, H. A. JlaBeinoBa. — 4-¢ uzn. — Mocksa : Jlabopatopus 3uanumii, 2020. — 130 ¢c. —
ISBN 978-5-00101-908-4. — TexkcT : 3nekTpoHHSBIH // JlaHp : 3IeKTPOHHO-OMOIHMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/151502

4. HoBukoB, @®.A. CHUMBOIWYECKHH WCKYCCTBEHHBIM WHTEIUICKT: MaTEMaTHYECKHE

OCHOBBI TIPEJICTABICHUS 3HAHUI : yueOHoe mocoOue st By30B / @. A. HoBukoB. — Mockga :
NznarensctBo Opaiit, 2023. — 278 c. — (Bsicmee o6pazoanue). — ISBN 978-5-534-00734-
3. — Tekct : snexrponHsiii // OOpaszoBarenpHas mminargopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/512382
7.2 lonosiHUTEIbHAS yUeOHAasl JJUTEpaTypa:

1. Peibuna I' B. OCHOBBI MTOCTPOEHUS MHTEIIEKTYAIbHBIX CUCTEM: y4el. mocodue Jyisi By-
30B/Peibuna I'.B. - M.: ®unance! u cratuctuka: Madpa-M, 2010. - 430 c.
2. Brrorua BB. DneMeHTh MaTeMaTHYECKOW TEOPUH MAIIMHHOTO 00y4YeHus: y4eb. mocodue

s By30B Beioruna B.B.; Mock. ¢usuko-TexH. ua-T (roc. yH-T), PAH, H-T npobaem nepenayn
nHpopmanuu um. AA. Xapkepuua. - M.: MOI'U - UIITIA PAH, 2010. - 231 ¢. OcHOBHI Hc-
KycTBeHHOro HMHTeiekra. [Ipaktuyeckuii kypc: yued. mocobue anst By3oB / Uymoxo BJL.,
AcraxoBa N.®., [ToranoB AC. [u ap.]. - M. BUHOM. JlaGopatopus 3uanuii: dusmartiaut, 2008.
-292 c.

3. Scuunkuit JI.LH. BBeneHue B HMCKYCCTBEHHBIH HMHTEIUICKT: y4eO. mocoOue s BY-
30B/Acaunkuii JI.H. - 2-e u3n., ucrp. - M.: Axkanemus, 2008. - 174 ¢,

4, OcwunoB I'.C. MeToJibl UCKYCCTBEHHOT'O HHTEJUICKTA: MoHorpadus /OcunosT C, - M.:
®wusmatut, 2011.-295¢. .

5. JIto b. Teopusa u mpakTuka HeompeaeaeHHOro nporpammupoBanus/JIro b.; mep. ¢ anrm.
Tromentes 10.B., Karanos 10.T.; pen. nep. Tromennes F0.B. - M.: BUHOM. JlaGopaTtopus 3Ha-
Hui, 2009. - 416 c.

6. Pyuxkun B.H., ®ynun B.A. YHuBepcaabHblil HCKYCCTBEHHBIH MHTEIIEKT U SKCIIEPTHBIE
cuctemsl / Pyuxun B.H., ®ynun B.A. - CI16.: BXB-Iletepoypr, 2009. - 238 c.
7. Kypeiiunk BB., Kypeituuk B.M., Pogzun CU. Teopusi 3BONIONMOHHBIX BBIYMCIICHUM:

[Monorpadus] / Kypeitunk BB., Kypeiunk B,M., Pox3un CU, - M.: ®uzmatiut, 2012. — 260 c,

7.3 MeToauyeckue YKa3aHusl M0 OCBOCHHUIO JUCIIUILIMHBI (MOIYJIsl)
Metoauueckue ykasaHusl ISl MPOBEACHUS MPAKTUUYECKUX 3aHATUN MO AUCUUIIINHE «OCHOBBI
HMCKYCCTBEHHOTO MHTEJUICKTa» Juisl HanpaiaeHus noarotoBku 09.03.01 Muadopmarrka v BbIYHC-
JIUTENIbHAS TEXHUKA.

7.4 UudopmaunoHnbie U HU(PPOBbIE TEXHOJIOTMHU (POrpaMMHOe olecrieye-
HHe, COBpeMeHHbIe NpodeccHOHANBHBIE 0a3bl JAHHBIX U MHGOPMALIMOHHBIE
CIIPABOYHbIE CUCTEMBbI)

VYuebHast aucuuIuinHa (MOAYJNb) MpeaycMaTpUBAaeT OCBOCHHE MH()OPMAIMOHHBIX M LU -
POBBIX TeXHOJIOTHN. Peann3anus nuppoBbIX TEXHOJIOTUI B 00pa30BaTEIbHOM IPOCTPAHCTBE SB-
JsieTcs OJHOM M3 BaXXHEWIIMX Lieneid oOpa3oBaHUs, Aarolieil BO3MOKHOCTh pa3BUBaTh KOHKY-
PEHTOCTIOCOOHBIE KauecTBa 00YJarOMUXCsl KaK OyAyIINX BBHICOKOKBATH(DUIIMPOBAHHBIX CIIEIHA-
JIMCTOB.

[udpoBsie TEXHOJIOTHH TPEIYCMATPUBAIOT Pa3BUTHE HABBIKOB d(PPEKTHBHOTO PEIICHHUS
3aa4 NMpo(ecCuoHaNbHOr0, COLUAIBHOTO, TMYHOCTHOT'O XapaKTepa ¢ UCIOJIb30BAHUEM Pa3jIny-
HBIX BHJIOB KOMMYHHUKAIIMOHHBIX TeXHONOTHH. OCBOeHHE IH(PPOBBIX TEXHOJIOTHH B pamKax
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https://e.lanbook.com/book/121872
https://e.lanbook.com/book/151502

JAHHOM NUCHUIUIUHBI (MOAYJISl) OPUEHTUPOBAHO HA CHOCOOHOCTH OE30MacHO M HaJIeKaIluM
o0pa3oM nojyyaTh JAOCTYII, YIPaBIsATh, MHTErPUPOBAaTh, 0OOMEHHUBATHCS, OIIEHUBATh U CO3/1aBaTh
MH(POPMALIHIO C TIOMOIIBIO IU(POBBIX YCTPOUCTB U CETEBBIX TEXHOIOrHi. PopMUpOBaHUE U -
POBOM KOMIIETEHTHOCTH IMpeaAroyiaraeT padoTy C JaHHBIMH, BIAJIEHUE WHCTPYMEHTaMH s
KOMMYHUKAaIWH.

7.4.1 D1eKTPOHHO-0UOJINOTEYHAs] CUCTEMbI U 0a3bI JAHHBIX

1. OO0 «9BC JIAHb» (https://e.lanbook.ru/) (moroop Ha okazanue yciyr ot 10.03.2020
Ne BB CV 437/20/25 (CeteBas snekTpoHHasi OMOIHOTEKA)

2. DnexTpoHHO-OMOIMOTeUHas cucrteMa wm3natenbeTBa «Jlanby (https://e.lanbook.ru/)
(moroBop Ha OKa3aHWE YCIYr MO MPEIOCTABICHHUIO OCTYIMAa K AJIEKTPOHHBIM u3nanmsim OO0
«3narennbctBo Jlanb» ot 03.04.2023 Ne 1)

3. DrexkTponHO-OMONMHMOTEUHass cucTteMa wm3natenbcTBa «Jlamsy» (https://e.lanbook.ru/)
(moroBop Ha OKa3aHUE YCIYT MO MPEAOCTABICHHUIO JOCTYMa K AJIEKTPOHHBIM m3maHusM OO0
«U3narensctBo Jlanb» ot 06.04.2023 Ne 2)

4. ba3za maHHbBIX 37eKTpOHHBIX MHPopManmoHHbIX pecypcoB ®I'BHY ITHCXB (norosop
1Mo 00EeCIeUeHUI0 JTOCTYIa K 3JeKTpOHHBIM HHpopMaroHHbM pecypcam OI'BHY ITHCXB uye-
pe3 tepmunan yaanenHoro noctyna (TY ] ®I'BHY ITHCXB) ot 07.04.2023 Ne 6/n)

5. DnaexktpoHHO-OMOiMOTeuHass cucrema  «AgriLib»  ®I'BOY BO PrA3Y
(http://ebs.rgazu.ru/) (mononaHUTENBHOE COTJIAIIEHUE HA MPeaocTaBieHue goctymna oT 13.04.2023
Neo 6/ x JIuniensnonnomy noroopy ot 04.07.2013 Ne 27)

6. DnexkTpoHHast 6ubnuoTeyHas cucrema «HarmonaneHelii MdpoBoit pecype «PykoHT»:
Komnekun «ba3ossiii MmaccuB» u «Komoc-c. Censckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHue YCIIYT Mo mpeaocTaBieHuo goctymna ot 04.04.2023 Ne 2702/61m22)

7. 000 «nexrponHoe uznatenbctso FOPAMTY (https://urait.ru/) (qoroBop Ha okazaHue
YCIIYT 110 TIPEAOCTABICHHUIO 10CTYMA K 00pazoBaTenbHOi iaTdopme OO0 «DneKTpoHHOE U3/a-
tenbetBo FOPAWIT» ot 06.04.2023 Ne 6)

8. DnexTpoHHO-OnbOIMoTeYHast cucrema «Bepuanckuii» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3IHOE MCIIOIb30BaHKEe Mpou3BeaeHui oT 26.03.2020 Ne 14/20/25)

9. baza nannbix HOB «HanumonanbHas snextpoHHas OuOimoteka» (https://rusneb.ru/)
(moroBop o moakroueHur Kk HOb u npenocrasnenun nocryma k oobexktam HOb ot 01.08.2018
Ne 101/HDB/4712)

10. Cornamienuie 0 COTpYyJHUYECTBE MO OKa3aHUIO OWOIMOTEUHO-MH(POPMAIIMOHHBIX U
COLMOKYJBTYPHBIX YCIIYT TOJIb30BATENISIM YHUBEPCUTETA U3 YMCIIa MHBAJIUIOB 110 3PEHUIO, Cla-
OOBUIALINX, UHBATIUAOB JIPYIrUX KaTErOpUl ¢ OrpaHUYEHHBIM JOCTYNOM K HH(OpMAIHH, JUII,
HUMEIOLUX TPYAHOCTU ¢ uTeHueM IutockonedatHoro tekcta TOI'BYK «TamOoBckas obnactHas
yHHUBepcaibHas HayuHas Oubnmoreka mM. A.C. Ilymkuna» (https://www.tambovlib.ru) (corna-
meHue o corpynuudectse ot 16.09.2021 Ne 6/1H)

7.4.2. UndpopManimoHHbIE CIIPABOYHbIE CHCTEMbI

1. CnpaBounast mpaBoBasi cucteMa Koncynsrantlltoc (10roBop mOCTaBKU U COMPOBOXK-
nenus sx3eMiuisipoB cucteM Koncynprantllmoc ot 03.02.2023 Ne 11481 /13900/9C)

2. DnexkTpoHHbIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHT» (moroBop Ha ycmy-
I'M TI0 CONPOBOKACHHUIO OT 22.12.2022 Ne 194-01/2023)

7.4.3. CoBpeMeHHbIe npodeccnoHaIbHBbIE 0a3bI JaHHBIX

1. baza nmaHHBIX HOPMATHBHO-TIPABOBBIX aKTOB WH(MOPMAITMOHHO-0Opa30BaTEIIBHOW TMPO-
rpammbl «Pocmetony (morosop ot 11.07.2022 Ne 530/2022)
2. baza pannbix Hayunoli snextponnor 6ubnumoreku eLIBRARY.RU — poccuiickuii uH-

(opMaIMOHHO-aHATMTUYIECKUI OPTal B 00JIACTH HAayKH, TEXHOJOIMH, MEIUIMHBI U 00pa3oBa-
uus - https://elibrary.ru/
3. [Mopran oTkpbIThIX nqaHHBIX Poccuiickoit Menepanun - https://data.gov.ru/
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roCyJapCTBEHHON

baza

JTAHHBIX

CTaTUCTHUKH -

zbMath

4. OtkpeiThle  naHHble  DenepalbHOW  CITYXKOBI
https://rosstat.gov.ru/opendata

S. [Ipodeccuonanpubie 6a3bl JTAHHBIX.
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath

6. [podeccuonansubie 0a3bl nanHbIX. PocTexnamzop http://www.gosnadzor.ru/
1.

[TpodeccnonanpHble 0a3bl JTaHHBIX. Poccuiickas accoruanus HCKyCCTBEHHOTO HHTEIIICK-
Ta [DneKTpoHHBIH pecypc]. — Pexum noctyna: http://www.raai.org, cBo0oaHbIi

7.4.4. JIuueH3MOHHOE ¥ CBOOO/IHO pacnpocTpaHsieMoe NporpaMMHoe odecre-
YyeHHue, B TOM YHCJIe 0Te4eCTBEHHOT0 MPOU3BOICTBA

Ne HaunmeHnoBanue Pa3paboTunk HoctynHocTh Ccouika Ha Ennaeri PexBu3uThI oja-
I1O (mpaBoo6ina- | (JIMIICH3MOHHOE, | peecTp pOCCHUCKUX TBEPKAAIOIIETO JI0-
JaTesb) cBobonHO pac- | mporpamm it OBM | kymenra (pu HaiH-
npoctpansiemoe) | u BJ1 (mpn Hannunm) YHH)
1 | Microsoft Windows, Microsoft JIuieH3noHHOE - JIunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpoxk neit-
cTBUS: OeCCpOUHO
2 | AwntuBupychoe npo- | AO «Jlabopato- | Jlunensuonnoe | https://reestr.digital.g | CyGmunen3nonHbIit
rpammuoe obecrniede- | pust Kacmepcko- ov.ru/reestr/366574/? norosop ¢ 00O
uue Kaspersky TO» sphrase_id=415165 «Codreke» oT
Endpoint Security mis (Poccus) 06.07.2022 Ne 6/n,
OnsHeca CPOK JICHCTBHUSA: C
22.11.2022 no
22.11.2023
3 | MoitO¢uc Craumapr- [ OOO «Hoseie | Jlunensunonnoe | https://reestr.digital.g Konrpakr ¢ 000
HBIH - oOnavHbIe TEX- ov.ru/reestr/301631/? «PyOuxon»
OducHbIi maker nosorun» (Poc- sphrase_id=2698444 o1 24.04.2019 Ne
JUTSL pabOTHI C TOKY- cus) 03641000008190000
MEHTaMH ¥ TIOYTOH 12
(myoffice.ru) CpOK jeiicTBus: Oec-
CPOYHO
4 | Ilporpammuas cucre- | AO «Antumna- | Jlunensuonnoe | https://reestr.digital.g | Jlunensuonusiii mgo-
Ma Juist ooHapyxenust | ruar (Poccus) ov.ru/reestr/303350/? roBop ¢ AO «AH-
TEKCTOBBIX 3aUMCTBO- sphrase_id=2698186 TUIUTarHaT) OT
BaHUH B yUCOHBIX H 17.04.2023 Ne 6627,
Hay4HBIX paboTax CPOK JEUCTBUSL: C
«AnTnmnaruat BY3» 17.04.2023 no
(https://docs.antiplagia 16.04.2024
us.ru)
5 Acrobat Reader Adobe Systems | CsoGosHo pac- - -
- MPOCMOTP JOKYMEH- MPOCTPaHAEMOe
toB PDF, DjVU
6 Foxit Reader Foxit CBo0oaHO pac- - -

- MPOCMOTP JOKYyMEH-
tos PDF, DjVU

Corporation

MIPOCTPaHsIEMOE

1. CDTOwiki: 6a3a 3nanuii mo unposoii Tpanchopmarmu https://cdto.wiki/

7.4.5. Pecypchbl HH(POPMAITHOHHO-TEJIEKOMMYHUKALIMOHHOI ceTu « UHTEP-

HED»
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OTkpbITast nporpaMMHasi OMOJIMOTEKa ISl MAITMHHOTO 00yUYeHHS
https://www.tensorflow.org/
OpeiiMBOPK MALTMHHOTO 00yueHUs U1 A3bIka Python ¢ OTKPBITBIM HCXOTHBIM KOJIOM

OrtkpsiTas 6ubnmorexa https://keras.io/

Caiit ®enepanbHOil ciy)Obl TocyaapcTBeHHOM ctatuctuku (Poccrat). DneKTpoHHBIH pe-
cypc. Pexxum pocryma: http://www.gks.ru/

Caiit TepputopuansHoro oprana denepanbHON CyKObI TOCY/IAPCTBEHHON CTATUCTUKH T10
TamboBckoii obnactu (TamOGoBcTaT). DNEKTPOHHBIN pecype. Pexum moctyma:

Pexxum noctyna: http:// www.rbe.ru/ - PocbuznecKoncantunr
Pexxum moctyma: http://www.devbusiness.ru/development/staff.htm
CaiiT BbICIIIEH aTTecTallMOHHOM KoMmuccuu // http://vak.ed.gov.ru

7.4.6. lludgpoBbie HHCTPYMEHTHI, IPUMeEHsIEMbIe
B 00pa3oBaTeJIbHOM Ipouecce

Bupryanenas nocka Mupo: miro.com

Bupryansnas gocka SBoard https://sboard.online
Bupryansnas nocka Padlet: https://ru.padlet.com
Oo6naunsie cepBucsl: Suaekc.Iuck, Odmaxo Mail.ru
Cepsucol onpocoB: Sugexc @opmbi, MyQuiz

Cepsucol BuaeocBs3u: Suaekc reaemoct, Webinar.ru
COBMECTHOM pabOThl HaJx MPOSKTaMH ISt

HEOOIBIINX Trello

IpyIII

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

7.4.7. llndpoBble TeXHOJTOTHMH, IPUMEHsIEMbIe NIPH U3YYeHUH JUCHUILINHBI

Ne | Iudpossie TexHonoruu | Buabl yue6HOM paboThl, BeIION- | DopmupyeMbie
HSIEMbIE C IPUMEHEHUEM IUPPO- | KOMIETEHLUHU
BOU TEXHOJIOTUH
1. | O6naunbie TexHonoruu | Jlekunu YK-1
[TpakTHueckue 3aHATHS
(JTaboparopubie pabOThI)
2. | bonbuue nanHble [IpakTrueckue 3aHATHS VK-1
(JTaboparopHbIe pabOTHI)
3. | TexHonoruu IIpakTuueckue 3aHATUS YK-1
OEeCITpOBOTHOM CBSI3U (JTaboparopnbie pabOTHI)
4. | HoBrle Jlexnn VYK-1
IIPOU3BOJCTBEHHbIE [IpakTHueckue 3aHATH
TEXHOJIOTMH (JTabopaTopHbie paboThI)

8. MarepuajbHO-TeXHHYECKOe o0ecnevyeHre TUCIUILIHMHBI (MOayJisi) (MOLYJIfA)

HaumenoBanue crie-
LIMAILHBIX ITOMEILIE-
HHUH U ITIOMENICHUH
IS CAMOCTOSTEb-

OCHaIIleHHOCTL CIICIHAJIbHBIX IIOMEIICHUH K HOMeHIeHI/Iﬁ JJIA CaMOCTOSITEIILHOM pa6OTI)I

HO pabOTHI

393760, Poccus,
TamboBcKast 001aCTh,
r. MUUYypHHCK, YII.

HnTepHannonanbHas,
gom Ne 101, 2/32

VYueGHas ayIMTOpUs IS IPOBENCHUs yIeOHBIX 3aHATHI JICKIMOHHOTO THIa: MHTepakTHBHAs
nocka — 1 mr.; CucremHblit kKominiekt — 1 wT.; [Ipoextop Viewsonic — 1 mt. Habops! nemMon-
CTPALJMOHHOTO 000PYAOBAaHHA M Y4eOHO-HATIIAIHBIX TOCOOHH.
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393760, Poccus, YueOHast ayJUTOpHS JUIS IPOBEJICHUS YUEOHBIX 3aHATHI CEMUHAPCKOTO THIIA, KYpCOBOTO
TamOoBckast 001acTh, | MPOSKTUPOBAHUS (BBIIOJHEHUS KypCOBBIX pa0oT), TPYNIOBBIX M HHIUBUIYATBHBIX KOHCYIb-
r. MUYypHHCK, Y. | Taldi, TEKYIIEro KOHTPOJIS ¥ MPOMEXYTOUHOH aTTecTaliy (KOMIbIOTepHbIH Kitacc): Cu-
WurepnanmonaneHast, | cremubiid kommuiekT (ITponeccop Intel Original LGA 1155 Celeron) — 9 wt.; Kabuner ocua-
aom Ne 101, 1/114 IICH MaKeTaMH, HaTJIAHBIMHA y4eOHBIMU TIOCOOMSIMH, TPEHAXKEPAMH U APYTHUMHA TEXHHIY e-
CKUMH cpencTBamu. KoMnbroTepHast TEXHUKA MOJIKII0YeHa K ceTh «HTepHeT» 1 obecrieueHa
noctyniom B DMMOC yHuBepcuTeTa.

393760, TamGoBckast | ITomemieHue 11 caMOCTOSTENBHOMN paboTsl: mpuaTep — 3 mit., MY Canon i-Sensys MF
00J1aCTh, 4410, noyroyk Hewlett Packard Pavilion, komnetorep — 3 1T, kommbiorep Celeron E 3300,
r. MU4YypHHCK, YII. kommeioTep Dual Core, komnbrorep OLDI 310 K/I, konuposasbhsiii annapar Kyocera. Kom-
WHTepHalMOHANbHASL, | MBIOTEPHAS TEXHUKA MOKIIOYEHA K ceTh «HTepHeT» 1 00ecIieueH JOCTYIl B 3JIEKTPOHHYIO
oM Ne 101, 1/210 HHGOPMAIIMOHHO-00Pa30BaTEIILHYIO CPEly YHUBEPCUTETA.

PabGouas mporpamMma qUCHUIIIUHBI (MOIYJIsI) COCTaBJIEHA B COOTBETCTBUM C TPEOOBAHUS-
mu OI'OC BO — 6akanaBp o HanpasieHuio noarotoBku 23.03.03 DkcrutyaTaus TpaHCIOPTHO-

TEXHOJIOTHYECKUX MAIIMH U KOMIUIEKCOB, YTBEPKACHHOTO Npruka3zoM MunoOpHayku PD Ne 916
ot 07.08.2020

ABTOpBI:

3aBeayromuii kadeapoit MaTeMaTHKH, GU3UKH U UHPOPMALMOHHBIX TexHosoruii Kapreunna H.B.

Crapmmii npenojaBatenpb Kadeapbl MaTeMaTHKH, QUMK U HHOOPMAIIMOHHBIX TEXHOJIOTUN
[TuenuniieBa H.B.

ety -

Penensenr:
3aBeAyrOIMiA Kadeapoi cTaHIapTU3alNN, METPOJIOTHH U TEXHUYECKOTO CEPBHCA, K.T.H., JOIEHT

Xarynues B.B. EP

[IporpamMma paccMoTpeHa Ha 3acelaHuu Kadeapbsl MaTeMaTUKU, PU3UKU U UTHPOPMAIMOH-
HbIX TexHOoJIOTUH. [IpoTokon Ne 10 ot «10» urons 2021 r.

[IporpamMma paccMoTpeHa Ha 3acefjaHUuH y4eOHO-METOJUUYECKOW KOMUCCHUN HHKEHEPHOTO
uHcturyta ®I'6OY BO Muuypunckuii ['AY, npotokon Ne 11 ot 15 ntons 2021 r.

[Iporpamma yrBepxneHa PerienneM ydyeOHO-METOIUYECKOTO COBETa YHMBEpPCUTETa IMPO-
Tokos Nel0 ot 24 uronst 2021 roaa.

[Iporpamma nepepabotana u AonojaHeHa B cooTBeTcTBUHU ¢ TpeboBanusamMu OI'OC BO.

[IporpamMma paccMoTpeHa Ha 3aceiaHuu Kadeapsl MaTeMaTuKH, GU3NKU U HH(GOPMALMOH-
HbIX TexHOoJIOTUi. [IpoTokon Ne 8 ot «12» anpens 2022 r.

IIporpamma paccMoTpeHa Ha 3aceJaHUH y4eOHO-METOANYECKONH KOMUCCUU MH)KEHEPHOTO
uHcturyta ®I'bOY BO Muuypunckuii I'AY, nporokon Ne 7 ot 14 anpens 2022 r.

IIporpamma yrBepkaeHa PemeHneM y4eGHO-METOAMYECKOIO COBETA YHUBEPCUTETA MPO-
TokoJ Ne§ ot 21 anpenst 2022 roaa.

[Iporpamma nepepaboTrana u AonoaHeHa B cooTBeTCTBHM ¢ TpeboBanusimu ®I'OC BO.

[Iporpamma paccMoTpeHa Ha 3acelaHUM Kadeapbl MaTeMaTUKU, (GU3UKH U MH(POpMAIOH-
HbIX TexHoJyoruil. [IpoTokos Ne 9 ot «01» nrons 2023 r.

IIporpamma paccMoTpeHa Ha 3aceJaHUH y4eOHO-METOANYECKOH KOMUCCUU MH)KEHEPHOTO
uHcturyta ®I'6OY BO Muuypunckuii ['AY, npotokon Ne 10 ot 19 utons 2023 r.
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[Iporpamma yTBepkaeHa PemienneM ydeOHO-METOAMYECKOTO COBETa YHHUBEPCHUTETA MPO-
Tok0JI NelO ot 22 urong 2023 roxa.
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