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AHHOTaIUs

Jucunnimba  «VCKyCCTBEHHBIA  HMHTEJUIEKT B 3JIEKTPOIHEPre€TUKE» BXOAUT B
o0Opa3oBaTellbHyI0 IpOrpamMMmy BhICIIEr0 oOpa3oBaHUS — IporpamMmy OakanaBpuara IO
HaNpaBJICHUIO MOATOTOBKY/ crieranbHOCTH 13.03.02 «DneKTposHepreTuka 1 MEKTPOTEXHUKAY
HaIPaBJIECHHOCTH «DJIEKTpOMexXaHuKay. JluciumuinHa peanusyercs kadeapoid «Ne32y.

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBITYCKHHUKA CIEIYIONIMX KOMITETCHIINIA:

[IK-2 «CnocoOHOCTH yd4acTBOBaThb B IUIAHHPOBAHWUM, IMOATOTOBKE, 00paboTKe
pe3yIbTaTOB HKCHEPUMEHTOB M KOHCTPYMPOBAHHHM KOMIIOHEHTOB OOBEKTa Mpo(ecCHOHANTBHOM
JIEATEIbHOCTH

CopepxaHue [HUCHUUIUIMHBI OXBAaThIBAET KPYI BOIPOCOB, CBA3AHHBIX C HW3Y4YEHHUEM
METOJIOB, CIIOCOOOB MOJICIIMPOBAHMSI U BOCHPOM3BENEHUS C Momoilpio DOBM  oTaenbHbIX
(GYHKUIMH HHTEIICKTYAIbHOW JEsTeIbHOCTH 4YEJOBEKa, CBS3aHHBIX C PEIICHHEM KaKuX-JInOo
3aJa4 B 00JIaCTH 3JIEKTPOIHEPTETHKH.

[IperoaBanye MUCHMIUIMHBI TPEAYCMaTPUBAET ClieAylomue (OpMbl OpraHU3aluu
yueOHOro Ipoliecca: JIEKIIH, 1a0opaTopHble paboThl, CAMOCTOSITENbHAS pa0oTa 00y4aroIIerocs.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAsI aTTecTanus B opMe 3a4era.

OO0mast TpyA0eMKOCTh OCBOSHUS JMCIMILIUHBI COCTaBIsET 3 3adeTHhIX eawHmibl, 108
4acoB.

S3pIK 00yuyeHus 10 JUCLMILIUHE «PYCCKUM »



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHUS 11O JUCIUTLIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTMHBI
[lenpro TpernogaBaHus TUCIHUIUIMHBI SIBJISETCS O3HAKOMJICHHME CTYJASHTOB C MPHUHIIMITIAMH,
METOJIaMU M MHCTPYMEHTAJIbHBIMHU CPEJCTBAMHM MAIIMHHOTO OOYYCHHS, KaK OJHOIO M3 CaMbIX
MOMYJISIPHBIX W TPOAYKTHBHBIX HAMpPABICHUH MCKYCCTBEHHOTO HWHTEIUICKTA, CBS3aHHOTO C
HCCIICJIOBAHMEM W IMPUMEHCHHEM CaMOOOYYaroIIMXCs aJlfOPUTMOB, W3BJICKAIOIIUX 3HAHHUS W3
naHHbIX. OOydJaromuecs TOJDKHBI U3YYUTh OCOOEHHOCTH OCHOBHBIX aJTOPUTMOB MAITMHHOTO
0Oy4YeHHsI, TOJYyYUTh HEOOXOMMBIC HABBIKH JIJIS MPUMEHEHHUS CHUCTEM MAIIMHHOTO OOydYeHUs
NP PEIICHUN 3a7ad KIACCU(PUKALNUU, PETPECCUH, KIACTePHU3aIUH, ACCOIMAIIMHA, YMCHBIICHUS
pa3MEpHOCTH.

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa30oBaTelIbHBIX OTHOIICHHH, 00pa30BaTEIIbHOIN MpOrpaMMbl BBICIIIET0 00pa3oBaHus (janee —
OII BO).

1.3. TlepeuyeHb ITAHUPYEMBIX PE3YJIBTATOB OOYUEHUS IO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHust OIT BO.

B pesynbraTe m3ydeHUs AUCHUILIMHBI OOYYAIONIUICS IOJDKEH O0JIanaTh CIEAYIONTUMU
KOMIICTCHIMSIMM WM UX dacTIMH. KOMIETEHIIMM U MHIUKATOPHI MX JOCTHIKCHHUS MPUBEICHBI B
Tabmuie 1.

Tabnuua 1 — [lepeyeHb KOMIIETEHIIMI U HHIUKATOPOB MX JOCTHIKCHHSI

Kareropus (rpynna) Kon n Konx n HanMeHOBaHME NHIMKATOPA JOCTUKEHUS
HaVMEHOBAaHUE

KOMIICTCHII N KOMIICTCHII NN
KOMIICTCHIIMH

[1K-2 CnocobHoCTh
y4acTBOBAThH B
TUTAHUPOBAHHH,
HOJATOTOBKE,
o0paboTke [1K-2./1.4 BnageeT MaTeMaTUYECKUM aIlllapaToM
[TpodeccuonanbHble | pe3yabTaToB 00pabOTKM HKCIIEPUMEHTANIBHBIX JaHHBIX C
KOMIICTCHIIN N SKCIICPUMCHTOB MNPUMCHCHUEM TEXHOJIOTHH HCKYCCTBECHHOI'O
KOHCTPYUPOBaHUU MHTEJUIEKTa

KOMIIOHCHTOB
0o0BeKTa
poQeCUnOHATBHOM
JeSITeIbHOCTHH

2. Mecro nucuumanssl B ctpykType OI1

Hucnunnuna MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJaIOITUMUCS
IIPYU U3YYECHHUH CIEAYIOIINX AUCLIUTIINH:

— «MaremaTHKa, TEOpHs BEpOSITHOCTEN M MaTeMaTH4eCKasi CTATUCTHKAY,

— «ABTOMAaTH3aLUs pacyéra U MPOEKTUPOBAHUS TEXHUUECKUX CUCTEM,

— «H}popMannOHHbIE TEXHOIOTHUI.

3HaHUs, TOJMy4YEHHbIE TPU HU3YYEHUU MaTepuana JaHHOW JUCUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BAaThCsI IPU U3YUYEHUU IPYTUX JUCLUILINH!

— «MaremaTH4ecKre MeTO bl UCCIIEI0BAHUI Y,

— «TeXHUKO-I)KOHOMUYECKUE PUCKU IIPU CO3JaHUHU HOBOM TEXHUKN»

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
Jlanapie 006 00meM oO0beMe MUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHJIOB y4eOHOU
paboTHI TTO TUCIUTUTHHE (M pactpeie]ICHHe dTOW TPYJI0EMKOCTH TI0 CeMeCcTpaMm) MPeICTaBICHBI B
Taodmmie 2.




Tabmunua 2 — O6beM U TPYLOEMKOCTh TUCIUILITMHbI

TpynoeMKocTh 1o
Bun yueGHO# paboThI Bceero cemMecTpaM
Ne7
1 2 3
Oobwan mpyooemKkocmp OuCyuUnIUHLL, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacoe npakmuyeckoii O020MoeKu 6 6
AyoumopHhuie 3anamus, BCETO 4ac. 12 12
B TOM YHCIJIE:
nexuu (JI), (gac) 6 6
npaktuyeckue/cemunapckue 3aastus  (113),
(dac)
naboparopusie padbotsl (JIP), (dac) 6 6
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmossmenvnas paboma, Bcero (4ac) 96 96
Buo npomesxcymounoi ammecmayuu: 3auer,
mudd. 3ager, sk3amen (3auer, Judd. 3au, | 3auer 3auer
OK3.*%*)

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAaM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmmua 3 — Pazesnbl, TeMbl TUCIMILINHBI, UX TPYAOEMKOCTh

Paznensl, TEMBI TUCIUITIIMHBI Jlexunn | 113 (C3)) - JIP KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 7

Paznen 1. Ilonsarue «MckyccTBEHHBIH
UHTEIUIeKT». O6IacTh NPUMEHEHUS TEXHOJIOTHM 1 1 10
MCKYCCTBEHHOTO MHTEJUICKTA.

Paznen 2. Ilonstie «MammHHOe 00ydeHHE».
MamraHoe 00y4yeHue U UCKYCCTBEHHBIN 1 1 16
MHTEJUIEKT. Buibl MalmMHHOr0 00y4YeHHMsL.

Paznen 3. OcHOBHBIE TaIbl MAITMHHOTO
o0Oy4deHus1, UX Ha3HAaYCHHE U OCHOBHBIE 1 1 20
0COOEHHOCTH. MoJ1esTi MaIlIMHHOTO OOYUEHHUSI

Paznen 4. Peanmu3anust aaropuTMOB MalliliHHOTO
o0yuenus Ha Python. Moaymn NumPy, Pandas, 1 1 10
MatPlotLib, Scikit-Learn

Paznen 5. [IpenoOpaboTka JaHHBIX B CHCTEMax

1 1 20
MAIIMHHOTO O0yUYEeHUsI.
Paznen 6. [IpumeHeHre KOHBENEPOB ISt
ONTUMM3ALMHU TOTOKOB onepauuii. Hactpoiika
MAaIIMHHO-00y4aeMbIX MOJIEJIe METOIOM 1 1 20

CETOYHOTO IOKCKA.
Oco0eHHOCTH peanu3alud MOIeIIeH
PErPECCHOHHOTO ¥ KJIACTEPHOTO aHAJIM3A.

HUroro B cemectpe: 6 6 96




Hrtoro 6 0 6 0 96

IIpakTnyeckass MOATOTOBKA 3aKJIIOYAcTC B HENOCPEACTBEHHOM  BBIIIOJHEHUH
Oo0y4yaromMMHUCsT  OMNpENEeNeHHBIX  TPYNOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymei
poeCCHOHATIBHOM 1A TEIbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHSITHH.
Copep:xanue pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — Copeprkanue pa3fesioB U TEM JICKIMOHHOTO IHMKJIA

Howmep paznena HaszBanue u conep:xkanue pas3ieiioB U TEM JEKIIMOHHBIX 3aHATHI

Paznen 1 [Tonsitue «VcKkycCTBEHHBIN HHTEIUIEKT». O0IaCTh MPUMEHEHHS
TEXHOJIOTUI UCKYCCTBEHHOT0 MHTEJUIEKTA. IcTOpus pa3BUTHS
TEXHOJIOTUI UCKYCCTBEHHOr0 MHTEJUIeKTa. Hanpasnenus
pa3sBUTHSI HCKYCCTBEHHOI0 MHTeIUIeKTa. KittoueBble 0cOOeHHOCTH
€CTEeCTBEHHOT0 HHTeIekTa. CBoiicTBa cabohopMain3oBaHHBIX
3aja4. OMNUpHUecKuil TecT ThIOpUHTa JUIS OLIEHKU
UCKYCCTBEHHOI'O MHTEJJIEeKTa. VIHTe/eKTyanbHbIe
MH(POPMALIMOHHBIE CUCTEMBI. AJITOPUTMBI KaK (popMaTH3amus
3HaHUI 00 00pabOTKE JAHHBIX. KJIACC MHTEIUICKTYabHBIX 3a/1a4.
O0paboTka 1aHHBIX U 00pabOTKa 3HAHUM

Pa3nen 2 [Tonstue «MaimmaHOe 00yueHue». MamuHHOe 00ydeHue U
HCKYCCTBEHHBIN UHTEIITIEKT.
Tpu BUa MaIMHHOTO O0Yy4EHUS:

— oOyuenue ¢ yunreneM. OCHOBHbBIE pelIaeMble 3a1auH.
O6unactu npuMeHeHus. [Iporno3upoBanre Ha OCHOBE 00YUYEHHUSI C
yuuTeneM. 3ajada Kiaccu(uKaum - paclio3HaBaHUE METOK
KJIacCOB. 3aJlaya perpeccuu - rpejackazaHue 3HaueHun
HEIPEPBIBHOM L[EJIEBOM IIEPEMEHHON;

— oOy4enue ¢ nojkpersieHueM. OCHOBHBIE periacMbie
3agaun. O6snacTy mpuMeHeHus. Pelienne nHTepakTUBHBIX 33]a4
Ha OCHOBE 00YYEHHUS C MOJAKPEIIICHUEM;

— o0yuenue 6e3 yuutens. OCHOBHBIE pelllaeMble 3a/1a4H.
O6unactu npuMeHeHusi. OOHapyXeHHE CKPBITBIX CTPYKTYp MPU
oMoy ooydyeHus 6e3 yuutens. BolisiBiaeHne noarpymnn npu
MOMOIUIH Kiactepu3aiuu. CHIKEHUE pa3MEPHOCTH IS «CKaTUs
JAHHBIX»

Pa3znen 3 OcHOBHBIE 3TaIlbl MAIIMHHOTO 00Y4YEeHHUsI, UX Ha3HAUYEHUE U
OCHOBHBIE OCOOCHHOCTH:

— npeaBapuTeIbHas 00paboTKa JaHHBIX B CHCTEMaX
MamuHHOro o0y4yenus. Haznauenne. OCHOBHBIE OCOOCHHOCTH;
— artan «O0yueHue» B cucTeMax MallMHHOTO 00yYeHusl.
[TpuHIMIBI POPMHUPOBAHUS TPEHUPOBOYHOTO HAOOPA JAHHBIX.

Vcrionp30Banue MepeKpECTHOM MPOBEPKH.
['unepnapaMeTpuyeckas ONTUMU3AINS;

— 9Tall OLIEHKHA 0000IIaroEe ciocOOHOCTH B CUCTEMAX
MamuHHOTO 00ydeHus. [ToHsTHS TouHOCTH (Precision) u
BEPHOCTH (accuracy) pyHKIMOHUPOBAHHUS MOJIETICH.




OcoOeHHOCTH BBIOOpPa ONTUMAIBHONH MOJEIH MAIIMHHOTO
oOyuenust. TumoBasi 3aBUCHMOCTh MEXIY CIOXHOCTHIO MOJIEINH]
MaIIMHHOTO O0y4YeHUs u oneHkoi e€ 3dpdextuBHOCTU. THMOBAaS
3aBUCUMOCTh OILIGHKH J(PQPEKTUBHOCTH MOJENEH MaluHHOTO
o0y4yeHHsI OT pa3mMepa 00ydaroLIeH Mocae10BaTeIbHOCTH.

dopmaibHast TOCTAHOBKA 331a4M MAIMHHOTO O0y4YCHHSI

Pa3zpen 4

Peanuzamus anroputma oOydenusi nepcentpoHa Ha Python.
Moaynmu NumPy, Pandas, MatPlotLib, Scikit-Learn.

Crpoenue u GyHKIIMH OMOJIOTUYECKOT0 HEUPOHA.
Peanmu3amnus nepuentpona Ha Python ¢ ucnonszoBanuem scikit-
learn. TpeHnpoBka mnepcenTpoHa.

AnanTtuHbli uHeNHbIN HelipoH (ADALINE). TpenupoBka
ADALINE MeTomaMu makeTHOIO U CTOXaCTUYECKOTO
IPaJUeHTHOro ciycka. JluHaMuueckoe o0ydeHue.

Mojens TOTUCTAYECKON perpeccuu. TpeHnpoBKa
JIOTUCTHYECKOH perpeccnoHHoi Mojenu B scikit-learn. Penrenue
po0IieMbl TepeoO0yUdeHus IPU MOMOIIH PETYISPU3ALINH.

Merton onopubix BekTopoB (SVM). Knaccudpukanus c
MaKCHMaJbHBIM 3a30POM U C MATKHM 3a30poM Ha ocHoBe SVM.
Pemenve HenmuHENHBIX 3a/1a4 iAEpHBIM MeTooM SVM.

Mogenu MalmmHHOTO 00yUeHHUs Ha OCHOBE JIEPEBHEB
pemennii. OObsiCHEHNE pe3yabTaToB 00yueHus. CirydaitHbIi Jiec.

Moienb MalMHHOTO 00YYEHHsI Ha OCHOBE K OJKaiIIImx
coceniei.

HawupHnblii baiiecoBckuii kimaccudukarop.

Pa3zpen 5

[TpenoOpaboTka naHHBIX. Pemenne npoOiaemMsl MPOIYIIEHHBIX
naHHbIX. OO0paboTKa KaTeropuaibHbIX JaHHBIX. Pa3buBka Habopa
JMAHHBIX HAa TPEHHUPOBOYHOE M TECTOBOE ITOJMHOMKECTBA.
[lpuBenenne mpu3HaKoB K oauHaKoBOM 1mkane. OTtOop
colepXKaTelnbHbIX  mpu3HakoB.  OmpeneneHue  BaXXHOCTH]
IPU3HAKOB.

CyxaTHe TaHHBIX IyTeM CHIDKEHHS pasMepHocTH. CHIKeHHE
pasMepHOCTH 0e3 yuuTessl Ha OCHOBE aHaJIN3a TJIaBHbBIX
KOMIOHEHT. CKaThe NaHHBIX C YIUTEIEeM IIyTeM JIMHEHHOTO
JUCKPUMUHAHTHOTO aHanu3a. SiepHblil MeTO/] aHaIN3a TIIaBHBIX
KOMITOHEHT JJI1 HEJIMHEWHBIX 0TOOpaXKeHHH.

Pasznea 6.

Onrtumu3anys MOoTOKOB ONepalnii Py MOMOIIN KOHBEHEPOB.
ToHkast HacTpolika MaITUHHO-00y4aeMbIX MOJIETIEH METOI0M
CETOYHOT'O MOKCKA.

[Iporno3npoBanue 3HaUEHUI HENIPEPBIBHOU LIEJIEBOM
MEPEMEHHON Ha OCHOBE PErPECCUOHHOIO aHAIN3A.

Pabora ¢ HeMapKUpPOBAaHHBIMU TAHHBIMH - KIIACTEPHBIHA
aHaJn3.

TpeHnpoBKa UCKYCCTBEHHBIX HEMPOHHBIX CETEN IS
pacro3HaBaHMs U300paKEHUH.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TAOIHUIIE 5.



Tabmuna 5 — [IpakTudeckue 3aHsITHs U UX TPYJOEMKOCTh

W3 Hux Ne
No | Tembl npaktrueckux | opMbl IpakTUYECKUX | TpPym0eMKOCTb, |IPaKTUYECKOM |pasjielia
/o 3aHATHI 3aHATHAI (dac) MOJTOTOBKH, | JUCLIMII
(gac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO
|
Bcero
4.4, JlabopaTopHBbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.
Tabmuna 6 — JlabopaTropHble 3aHSITHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpynoemKocts, | MPakTHHECKOR | pasiena
/11 (gac) MOJTOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 7
1 | Pa3paboTka Mojenu TMHEHHOTO aIallTHBHOTO 1 1 1
HeripoHa (ADALINE) Ha ocHoBe 60a3oBOro
KJ1acca MepcenTpoHa
2 | Knaccugukaius Ha OCHOBE NIEPCENTPOHHOM 1 1 2
MOJIETIH C UCIIOJIb30BaHUEM OHOINOTEKH
Scikit-learn
3 | Knaccuduxamms Ha ocHOBE MOIeTTH 1 1 3
JIOTUCTUYECKON PErpecCru ¢ UCIOIb30BAaHHEM
oubnmoreku Scikit-learn
4 | Knaccuduxaius METOI0M OTIOPHBIX 1 1 4
BEKTOPOB C UCIOJIb30BAHUEM OMOIMOTEKH
Scikit-learn
5 | Kiaccudukauus tMHeHO pa3ieauMbIX 1 1 5)
00BEKTOB (TpH MPU3HAKA, YETHIPE KIlacca) C
MCroJb30BaHneM oubanoreku Scikit-learn
6 | Kinaccudukanus mTuHEHHO Hepa3IeTuMbIX 1 1 6
00BEKTOB C UCTIOIH30BAHUEM OMOITHMOTEKH
Scikit-learn
Bcero 6

4.5. KypcoBoe npoeKTUpoBaHUE/ BHIOTHEHUE KYPCOBON PabOThI

Y4eOHbBIM MJIaHOM HE IPeAyCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJIarOIIXCs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0uLe 7.




Tabnuna 7 — Bunbl caMocTosATeIbHON PabOTHI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 7,
Bun camocrostensHoi paboThl
qac qac
1 2 3

W3yueHne TeOpeTHIecKoro Marepuasia

50 50
nucuuriHbl (TO)
KypcoBoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepata (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 20
ycneBaemoctu (TKY)
Homamnee 3aganue ([13)
KonTtposbabie paboThl 3a09HnKOB (KP3) 20
IToaroroBka K MpOMeEXyTOYHON 6
arrectanuu (I1A)

Bcero: 96

5. IlepeueHp yuyeOHO-METOANUECKOTO OOECTIeUeHUs

JUTSL CAMOCTOSITENTEHOU Pa0OThI 00y4arOIUXCs MO JUCIUTUTHHE (MOJTYJTIO)

yLIe6HO'MeTOI[I/ILICCKI/Ie MaTCpraibl JIA CaMOCTOSITEIIbHOM pa6OTBI 06y‘IaIOH_II/IXC$I YKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3aHUN
[lepeuyeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUH NpHUBeieH B Tabaule 8.
Tabmuna 8— IlepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX M3TaHUI

KomnuuecTBo 9K3eMILIpOB B
[udp/
URL ajipec bubnuorpaduueckas ccpiika OubmoTeKe
(KpoMe 2IIeKTPOHHBIX IK3EMILISPOB)
YK Pamka CebactbsiH, Mupmxanunu Baxun.
681.3.07 Python u mamiHHOE 00yUEHHE: MAITMHHOE U
rIy0oKoe 00yUeHHE ¢ UCTIOh30BaHUEM
Python, scikit-learn u TensorFlow 2, 3-¢ u3.
ITep. ¢ anrn. — CII6.: «/Iuanextuka», 2020. —
848 c.
YK: Kepon Openben. [lpukiagHoe MalmmHHOE
681.3.07 obyuenue ¢ momoiisio Scikit-Learn, Keras u
TensorFlow: koHmenmu, HHCTPYMEHTHI U
TEXHHUKH JIJIS1 CO3/IaHUsI UHTEIUICKTyalIbHBIX
cucreM, 2-¢ uza.: Ilep. ¢ anrin.— CII6.: OO0
«JImanextuka», 2020.—1040 c.
YK [Tnac Ix. Bannep. Python mis cioxabIx
004.43 3a/1a4u: HayKa O IaHHBIX U MaIIMHHOE
137 oOyuenue. — CIIO.: ITutep, 2018. — 576 c.
YK Jxomm [Ipatuk. cKycCTBEHHBIN HHTEIIEKT
681.3.07 ¢ npumepamu Ha Python.: Ilep. ¢
anri. - CI16.: OO0 "JImanextuka", 2019. —
448 c.
ISBN Annpeac Mromep, Capa ['Bugo. Beenenue B
978-5- MaIIMHHOE 00y4YeHHe ¢ TOMOIIIbI0 python.
9908910-8- | PykoBOJCTBO /IS CIICITUAIMCTORB TI0 paboTe ¢
1 nmaaaeiMu.—M.: W1 «'eBuccran, 2017.-393 c.
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YIAK JIyunc Ilenpo Koanbo, Bumn Pugapr.
0004.438 [TocTpoenue cucTeM MalTuHHOTO O0YYCHHS
Ha s3bIke Python. 2-e uznanue/ nep. ¢ anri.
Cmunkul A.A. — M.: JIMK Ilpecc, 2016. —

302 c.

YK On6on Kpuc. MammnHoe o0yueHue ¢

681.3.07 ucrnoias3oBanueM Python. CoopHuK
peuentoB: [lep. ¢ anrn. — CII6.: BXB-
ITetepOypr, 2019. — 384 c.: ui.

VK Cuiien [IpBu, Metlicman ApHo, Anu

004.62 Moxamen. OcHoBsl Data Science u Big Data.
Python u nayku o nanusix. — CII6.: [Tutep,
2017.—336 c.

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(POPMAaIMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tadimie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHKAIIMOHHOHU ceTH «/HTepHeT»
URL anpec HaumenoBanue

http://www.machinelearning.ru/wiki/i | I[IpodeccronanbHbIi HHGOPMAIMOHHO-AaHATUTUYCCKHIA
ndex.php?title=3arnaBHasi_cTpaHuiia | pecypc, MOCBSIICHHBIH MAIIMHHOMY OOYUEHHIO,

PacCiioO3HaBaHHIO 06p330B N UHTCJUICKTYAJIbHOMY aHAJIN3Y
JaHHBIX

http://python.org OdunmanbHbIi caliT a3b1ka Python

https://www.anaconda.com/download/ | Anaconda - JuctpuGytus Python,

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHS, HCIIOB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOeCTICUeHHs TIpeIcTaBicH B Tadsmite 10.

Tabmuua 10— Ilepedenb nporpaMMHOro o0ecrieyeH s

Ne i/t HaunmenoBaunue
1 Anaconda 2020.11 For Windows Installer
2 Python 3.7 version
3 Spyder 4.2.3
8.2. [lepeuenn HMH(}OPMALIOHHO-CIIPABOYHBIX CHCTEM,HCITOIB3yEMBIX pu

OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOoIiecca MO AUCIUILTUHE
[Tepeuens WCHONB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJICTABICH B
Tabimue 11.

Tabauna 11— [epeuenb HHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumeHnoBanue

He npenycmotpeno



http://www.machinelearning.ru/wiki/index.php?title=Заглавная_страница
http://www.machinelearning.ru/wiki/index.php?title=Заглавная_страница
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
http://www.machinelearning.ru/wiki/index.php?title=%D0%9A%D0%B0%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D0%B8%D1%8F:%D0%A0%D0%B0%D1%81%D0%BF%D0%BE%D0%B7%D0%BD%D0%B0%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2
http://www.machinelearning.ru/wiki/index.php?title=%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
http://www.machinelearning.ru/wiki/index.php?title=%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
http://python.org/
https://www.anaconda.com/download/
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9. MarepuanbHO-TeXHUYECKas 0aza
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNBFHOTO MpoIiecca Mo AUCHUIIMHE, TPEACTaBIcH B Tabuuiel 2.

Tabmuua 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHnue cOCTaBHON 4acTH Homep aynuropun
n/n MaTepHaIbHO-TEXHUUECKOH Oa3bl (pu HEOOXOMMOCTH)
1 JlexOHHAs ayaUTOPHUS B.M. 21-21
2 | KoMmbroTepHbIi Kilace B.M. 31-04

10. Onenounble cpencTBa sl MPOBEACHHS IPOMEKYTOYHOMN aTTeCTallN
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTECTAI[H
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHS POMEKYTOYHON aTTeCTAIluU

Bug HpOMC)KYTOQHOﬁ aTTCCTallnu Hepequb OICHOYHBIX CPpCACTB

3auer Crircox BOIpOCOB;
Tectsr;
3anauu.

10.2. B kadyectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouuMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabnuie 14. B TeueHue cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBUIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kpurtepuu ouieHKH ypoBHS c(hOPMUPOBAHHOCTH KOMIETEHIIUN

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAN
5-0ayutbHas mIKana P P (bopmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHHWS OCHOBHON W JOTOJTHUTEIHHOW JIUTEPATYpHI,
TECHO MPUBS3LIBAET YCBOCHHBIC HAYYHBIE MOJOKEHHSI C MMPAKTUIECKON
JESITEIIbHOCTHIO HAIPABJICHUS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BIIaJICET CHCTEMON CIIEIMAIM3HPOBAHHBIX HOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBINA MaTepHajl, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPaATypPHL;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAaHWUS C MPAKTHYCCKOH JESITEIHLHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayYHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIAJCCT CHCTEMOM CIIEIMAIM3UPOBAHHBIX TOHSITHH.

«XOPOLLIO»
<«BAYTEHO»

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[I0 CYILIECTBY M3JIaracT €ro, ONHpasCh Ha 3HAHUA TOJBKO OCHOBHOMU
JIUTEPaTypHl,

— JIOIYCKaeT HeCYLIECTBEHHbIE OIIMOKN 1 HETOUHOCTH;

— WCIBITHIBAET 3aTPYAHEHUs B NPAKTUYECKOM IPUMEHEHUW 3HAHHUU

«YOOBJICTBOPUTCIIEHO»
(Ga4YTCHO»
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Or11eHKa KOMITETEHITUI

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

HAIpPAaBIICHUS;
— cJ1ab0 apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,

— 3aTpyAHsieTcs B (OpMyITUPOBaHUN BBIBOJIOB M 000OIICHUI;
— YaCTHUYHO BJIAJIEET CUCTEMOM CIELIUATU3UPOBAHHBIX OHATUH.

— o0ydJaromuiics He YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOTO

MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  MpH
«HEYIOBJIETBOPUTEIIHLHO .
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;
«HE 3aYTCHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;
— He GOpMYJIHUPYET BEIBOJIOB M 0000IICHUI.

— UCIIBITBIBACT TPYJAHOCTU B IPAKTUYECKOM IIPUMEHEHHUH 3HAHUU;

10.3. TumoBble KOHTPOJIEHBIC 3aJaHUs HITH HHBIC MAaTEPHAIIbI.
Bonpocs! (3agaun) ass sK3aMeHa IpeIcTaBieHbl B Ta0auie 15.

Tab6muma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne ii/m [Tepeuyens BompocoB (3a1a4) 1S IK3aMeHa

Kon
WHJUKATOpa

Y4eOHBIM MJIaHOM HE IPEIyCMOTPEHO

Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.

Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3adera

Ne ni/m [Tepeuens BompocoB (3aa4) ans 3a4dera / qudd. 3ayera

Kon
WHJIUKATOpa

1.

2.

10.
11.

12.

13.

14.

[TonsTne «McKkycCTBEHHBIN HHTEIUIEKT». TEXHOJIOTMU, KOTOPBIE NPUHATO
OTHOCHUTb K TEXHOJIOTUSM UCKYCCTBEHHOIO MHTEIIEKTA.
WuTennexTyanbHble 3814l U UX OTJIIMYUTENIbHbIE OCOOEHHOCTH.

QDyHKIUH UHTEJUIEKTA YeJIOBEKA. XapaKTepHbIC YEPTHI U CBOMCTBA
€CTECTBEHHOI'0 MHTEIJIEKTa. MBIIIeHHE. 3a1auk, pEIIEHHE KOTOPBIX CBA3AHO
C MHTEJUIEKTYaJIbHOM AESITEIBHOCTBIO.

[ToBeneHnyeckas TpakTOBKA MHTEIIEKTA U IJIaH UMUTALIUKA UHTEIUIEKTa A.
TrropuHra.

[Tonsitust «/lanubie» u «3Hanus». OOpabOTKa JAHHBIX B YCIOBUSIX
CYIIIECTBEHHOM apUOPHON HETIOTHOTHI 3HAHUN 00 aNropuTMax MOJyUeHUS
TpeGyeMoro pe3ynbraTa.

OO6nacTi MpUMEHEHHs] UICKYCCTBEHHOTO MHTEJUIeKTa. CBOWCTBA
cmabogopMan30BaHHbIX 33/1a4.

OcHOBHBIE 3TaIbl HCTOPUU Pa3BUTHUS CUCTEM UCKYCCTBEHHOT'O MHTEJIEKTA.
[TosiBnenue TepmuHa «VCKyCCTBEHHBIN UHTEIUIEKT». J[Ba HanpaBiIeHUs
pPa3BUTHUSA UCKYCCTBEHHOI'O HHTEJUJIEKTA.

. ITonsatue «MaminHHOE O6y‘-ICHI/IC)). TpI/I COCTaBIAOIIME MAalIMHHOI'O

oOydeHus. MammHHoe 00y4eHHe U UCKYCCTBEHHBIN UHTEIUIEKT.

OCHOBHBIE BU/IbI MAILIMHHOTO OOYUYEHHS.

O6yuenue ¢ yuuteneM. OcHOBHBIE pemtaeMble 3a1aun. O0IacTH TPUMEHEHUS.
OO6yuenune 6e3 yuutens. OCHOBHbBIE peltaemble 3a1aun. O6macTu
MIPUMEHEHUS.

OOyuenue ¢ nogkpervieHneM. OCHOBHBIE pentaeMble 3a1aun. O6iacTu
MIPUMEHEHUS.

OcCHOBHBIE 3Talbl MAIIMHHOTO O0YYEHHUs, UX Ha3HAYEHHE U OCHOBHBIE
O0COOEHHOCTH.

[IpenBaputenbHas 06paboTKa JAHHBIX B CHCTEMaX MAIIMHHOTO 00yUEHHSI.

MK-2.71.4
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15.

16.

17.
18.

19.

20.
21.
22.
23.
24,

25.
26.

217.

28.
29.

30.

Haznauenue. OCHOBHBIE OCOOEHHOCTH.

Oran «O0y4yeHue» B CUCTEMaX MAIIMHHOTO 00yuyeHus . [IpuHIunsI
dbopMUPOBaHUS TPSHUPOBOYHOTO Habopa AaHHbIX. Mcnons3oBanue
nepekpécTHo nposepku. [ unepnapamerpuyueckas ONTHMH3ALMS.

Otan orneHKkn 0000IaoIIel CTOCOOHOCTH B CHCTEMAaX MAITMHHOTO O0y4eHUsI.
[Toustust Tounoctu (Precision) u BepHocTH (accuracy) ¢ yHKIHOHHUPOBAHUS
MOJEIICH.

OcoGenHocty BbIOOpa ONTUMAILHOM MOJIETTU MAIIMHHOTO O0Y4YeHHUS.
TumnoBas 3aBUCUMOCTb MEK/Y CIIOKHOCTBIO MOJIENTM MALTHHHOTO 00Y4eHUS U
orieHKOH €€ 3((HEeKTUBHOCTH.

Tumnosas 3aBUCUMOCTb OLIEHKU 3(PPEKTUBHOCTH MOJIENICH MAILTMHHOTO
o0OydeHus OT pa3Mepa 00ydarolel mocaea0BaTeIbHOCTH.

Crpoenne U QyHKIUN OHOJIOTHYECKOTO HEHpOHa.

[Tepcentpon Pozenbnara. [IpaBuno o0ydeHus mepcenTpoHa.

AnanTuBHBIN IMHEHHBIN HelipoH. OO0ydeHre METOJOM TaKEeTHOTO
TPaJUEHTHOIO CITyCKa.

AnanTuBHBIN JIMHEHHBIN HEHpoH. OO0ydYeHHEe METOJOM CTOXaCTHIECKOTO
IpaJueHTHOrO crycka. MUHU-TIakeTHOE 00yUYeHUeE.

bubnunoreka mammaHOTO 00yueHus SCiKit-learn. Pemraembie 3amaun.
Peanuzyembie METOMBI.

Mopeinb TOrTuCTUUECKON perpeccuu u e€ oOydueHue.

Pemenue npoGiembl nepeoOydeHrs METOIOM perynspusanuu. L2-
peryspu3anus.

MeTo/1 OTIOpHBIX BEKTOPOB U €0 HCIOIb30BaHHUE B 33/1a4aX KJacCU(PUKAILIUU.
Knaccugukarus ¢ MATKHIM 3a30pOM.

Monens knaccudukaTopa Ha OCHOBE JiepeBa PEIICHUH.

Krnaccuduxarop Ha ocHoBe K Oiimkailiux coceei.

HauBHblii OaliecoBckmil kmaccudukarop.

[lepeuenr TeM [N KypCOBOTO MPOEKTHPOBAHUS/BBIIIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B TabwmIe 17.
Tabnuna 17 — Ilepeyerp TeM Uit KYPCOBOTO IPOEKTUPOBAHMUSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

Ne n/m .
KYPCOBO# paboThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUSI/BBINIOIHEHUS

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

Bompocer s mpoBeleHUsS TIPOMEXKYTOYHOW AaTTECTAllMM B BHJE TECTUPOBAHHUS
npecTaBiIeHbl B Tabnuie 18.

Tabnuua 18 — IIpumepHbIil epeueHb BOIIPOCOB ISl TECTOB

Ne n/m [IpuMepHBIii TepedeHps BOIIPOCOB ISl TECTOB

Kon
WHJIUKAaTOpa

1.

2.

ITonsiTne «MICKyCCTBEHHBIN MHTEIUIEKT». TE€XHOIOTHH, KOTOPBIE IPUHSATO
OTHOCHUTB K TEXHOJIOTUSM UCKYCCTBEHHOI'O MHTEIUIEKTA.

WuTennekTyanbHble 3214l U UX OTIIMYUTENIbHbIE OCOOEHHOCTH.

DyHKIHUH UHTEJUIEKTA YeJIOBEeKa. XapaKTePHbIE YEPThI U CBOWCTBA
€CTECTBEHHOI'0 MHTEJUIEKTa. MpllieHue. 3a1auu, peleHne KOTOPhIX CBA3aHO
C UHTEJUIEKTYaJIbHOM AEATEIBHOCTBIO.

IToBeneHveckas TpaKTOBKA MHTEIUIEKTA U IUIAH UMUATALIMKA UHTEIUIEKTa A.
TrropuHra.

[Tonusitust «/lanubie» u «3Hanus». OOpaOOTKa JaHHBIX B YCIOBHIX
CYIIECTBEHHON anpHOPHOM HEMOJHOTHI 3HaHUI 00 alNropuT™Max MoJIydeHHs

MK-2.71.4
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TpeOyeMoro pe3ynbraTa.

6. OGnacTy NpUMEHEHHs HCKYCCTBEHHOI0 uHTeseKkTa. CBOMCTBa
cmaboopMaIM30BaHHBIX 33]1a4.

7. OCHOBHBIE 3TalNbl HICTOPUU PA3BUTHS CUCTEM UCKYCCTBEHHOI'O MHTEIIEKTA.
ITosiBnenue tepmuHa «VICKyCCTBEHHBIN MHTEIUIEKT». JIBa HaIIpaBiIeHUs
Pa3BUTHSI HCKYCCTBEHHOI'O MHTEJUIEKTA.

8. Ilonsatue «MamunHHOE 00y4eHuey». Tpu cOCTaBISAIONIME MAIIMHHOTO
o0yuyeHus. MalmHHoe 00y4yeHue U UCKYCCTBEHHBIM NHTEIUIEKT.

9. OcHOBHBIE BU/IbI MAIIMHHOTO O0YYCHUSI.

10. OO6yuenwue ¢ yuutenem. OCHOBHBIC perraeMble 3a1aun. O0IacTi MPUMEHEHHS.

11. OOGyuenwue 6e3 yuutens. OCHOBHBIE pemiaembie 3aaa4n. O6mactu
PUMEHEHHUS.

12. OOGyuenwue ¢ moakperuieHneM. OCHOBHBIE peraeMbie 3a1aun. O6iacTu
PUMEHEHHUS.

13. OcHoOBHBIE 3Tanbl MAITMHHOTO 00YYEHUs, UX Ha3HAYCHHUE U OCHOBHBIC
OCOOCHHOCTH.

14. TlpenBapurtenbHas 00pabOTKa JAHHBIX B CHCTEMaX MAIIMHHOTO OOyUYeHHUS.
Ha3nauenune. OCHOBHbIE OCOOEHHOCTH.

15. Dtan «O0y4yeHne» B cUCTeMax MaIIMHHOTO 00y4deHus. [IpuHIHIIb!
(dbopMHpOBaHUs TPEHUPOBOYHOTO HaOOpa AaHHBIX. Mcnoab3oBaHue
NEPEKPECTHOM NpoBepKH. [ MnepnapamMerpuyeckast ONTUMHU3ALM.

16. DOram ouenku 06061maroIIei cIOCOOHOCTH B CHCTEMaX MAIIMHHOTO 00yUYeHusl.
[MousiTus TouHOCTH (Precision) u BepHocTH (accuracy) GyHKIHOHHUPOBAHHS
MOJIEJIEN.

17. OcobenHocTH BHIOOPA ONTUMAIEHONW MOJIENIA MATMHHOTO 00Yy4eHUSI.

18. TumnoBas 3aBUCUMOCTb MEKAY CIOKHOCTHIO MOAEIN MAILIMHHOTO O0OyYeHHs U
OLIEHKOH €€ 2 PEeKTUBHOCTH.

19. Tunosas 3aBUCUMOCTH OLIEHKH 3()(HEKTUBHOCTH MOAEIEH MAIIMHHOTO
00ydeHust OT pazMepa 00ydJaromel mocyie1I0BaTeIbHOCTH.

20. Crpoenue u pyHKIIUN OHOJIOTMYECKOTO HEMpoHa.

21. Tlepcentpon Po3zenoOmara. [IpaBuino o0y4eHHs ITepcenTpoHa.

22. AnanTuBHBIN TUHEWHBINH HeiipoH. OOyueHHe METOI0M MMaKETHOTO
I'PaJMEHTHOrO CITyCKa.

23. AnanTHBHBIN TUHEHHBIH HelipoH. OOyUeHe METOIOM CTOXAaCTHYECKOTO
I'PaJMEHTHOrO ciycka. MUHH-TIaKeTHOE 00y4eHue.

24. bubnuoreka MamuHHOTr0 00yuenus scikit-learn. Pemraembie 3anaun.
Peanuzyemble METOIBI.

25. Mojenb JIOTHCTHISCKOU perpeccHd U e€ 00yUIeHHE.

26. Pemenue mpo6iaemsl Iepeo0ydeHnss METOI0M peryispuszannu. L2-
perysipu3anus.

27. MetoJ1 OTIOPHBIX BEKTOPOB M €TI0 HCIIOJIb30BaHHE B 33JjauaxX KiacCU(UKaLUK.
Knaccudukanus ¢ MATKUM 3a30poM.

28. Mogenb KnaccupUKaToOpa Ha OCHOBE JIEPEBa PELICHUH.

29. Knaccugukarop Ha ocHOBe K Ommxaiiimx cocenei.

30. HauBHblii 6aliecOBCKUH KIacCHPHUKATOP.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOUIUXCS 3a0YHON (OPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT

1 Pa3zpabotka Mmogenu nuneiinoro agantuBHoro Heliporna (ADALINE) Ha ocHOBe
0a30BOr0 KJlacca MmepcenTpoHa
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2 Knaccudukanus Ha OCHOBE NepcenTPOHHON MOIETH C UCTIOIb30BaHUEM OMOIMOTEKH
Scikit-learn

3 Knaccudukanus Ha OCHOBE MOJIEIH JIOTHCTUYECKOM PETPECCHH C UCTIONb30BAHUEM
oubsmoreku Scikit-learn

4 Knaccudukanus MeTo10M ONOPHBIX BEKTOPOB C HCIIOJIb30BaHueM Onbnuorekn Scikit-
learn

5 Knaccudukanus TMHEHHO pa3IeTMMbIX 00bEKTOB (TpU MPHU3HAKA, YETHIPE Ki1acca) C
ucnosib3oBanueM oudanoreku Scikit-learn

6 Knaccudukanus TMHEHHO Hepa3eIMMbIX 00BEKTOB C HCIIOJIb30BAaHHEM OUOITMOTEKH
Scikit-learn

10.4. MeToauveckre  MaTepUaNbl,  ONPEACISIONME  HPOLEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEepU3YIOIUX JTanbl (OpPMUPOBAHMS KOMIETCHLIMH, coaepxkarca B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSIOK U  MPOLEAYypY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yJaromnxcs
I'VAIL

11. Meroanueckue ykazaHus Ui 00y4arOIIUXCsl IO OCBOCHUIO TUCIUTIAHBI

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIMUXCS IO OCBOCHHMIO JIEKIIMOHHOTO
Marepuaia.

OCHOBHOE Ha3HA4Y€HUE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOEe W SICHOE€ M3JIOKEHHE ydeOHOro marepuana. HasnaueHue cOBpEeMEHHOHN JIEKIIMH B
paMKax AUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCHO MH(POPMALMIO 1O TEME, a B OCBOCHUU
(dyHIaMEHTAIBHBIX MPOOJeM JUCHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHHWS, HOBEHIIHMX
JOCTYDKCHUH HAyYHOM MBICIH. B ydeOHOM mporiecce JICKIUs BBIMOJIHSIECT METOI0JIOTHYECKYIO,
OpraHU3AIMOHHYI0 ¥ MHPOPMAIIMOHHYI0 (QYHKIMH. JIEKIUs pacKphIBaeT MOHITHIHBIN armapar
KOHKpPETHOU oO0jacTu 3HaHUA, €€ MpoOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MOKa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUTUTMHAMM.

[TnaHupyeMble pe3yJIbTaThl IPH OCBOCHUN 00YYAOIIUMHUCS JICKIIMOHHOTO MaTepraa;

— TIOJIYYEeHHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUM, YpPOBEHb
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TIOJIyYEHHE OIbITa TBOPUECKOM pabOTHl COBMECTHO C MPETOoaBaTeseMm;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETYy U
CaMOCTOSTENIbHOTO TBOPUYECKOTO MBIIIJICHUSI.

— TOsBIIEHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO AJIsi CAMOCTOSITENIbHOM paboTHI;

— TOJYy4YEeHUE 3HAaHUM O COBPEMEHHOM YPOBHE pa3BUTHS HAYKM M TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHA Ha OJIMKANUIIINE TOJIBI;

— Hay4MThCS METOJMYECKH 0OpabaThiBaTh Marepuan (BBLACTATH TJIaBHBIE MBICIUA U
MOJIOKEHHUSI, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TIIOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

— TOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOJAUMBIX TEPMHHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  CIIAliIoB U
WCIIONIb30BaHUEM pa3[laTOYHOTO MaTepuaia TMpPU TPOBEACHUU KOPOTKUX OUCKYyCCHH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/IETBHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa OpeaoCTaBICHHMS JSKIIMOHHOTO MaTepHana:

— TIOJIYY€HHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHHM, YPOBEHBb KOTOPBIX
ONPEAEISAETCSA LIEJIEBOM YCTAHOBKOM K KaX 0 KOHKPETHOU TEME;

— TIOJIYYEHHE OIbITa TBOPUYECKON PabOThI COBMECTHO C MPEMNO/IaBaTeIeM;

— pazBuTHEe  MpO(EeCCHOHANBLHO-/IETOBBIX  KAauecTB, JIOOBU K  MpeaMery |
CaMOCTOATEIIBHOTO TBOPYECKOTO MBIIICHUSI.
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— TOsIBIIEHUE HEOOXOAMMOTO MHTEepeca, HEOOXOAUMOTO /ISl CAMOCTOSITENILHOM padoTHI,

— TOJYYCHHE 3HAaHUH O COBPEMEHHOM YPOBHE PAa3BUTHS HAYKU U TEXHUKH U O MPOTHO3E
WX Pa3BUTHUS HA OMVHKANUIITNE TOJIBI;

— MOJYYCHHE HaBBIKOB OOpaOOTKM MaTepuaia HaydHbIX HWCCIICIOBAHUHA (BBIICIATH
[JIABHBIE MBICTH ¥ TIOJOXKEHUS, MPHUXOIUTh K KOHKPETHBIM BBIBOJAM, IOBTOPATH WX B
pasIUYHBIX (HOPMYITUPOBKAX);

— TMOJYYCHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOIUMBIX TEPMUHOB ¥ IMTOHSITHIA.

11.2. Meroauueckue ykazaHusi A OOYYaloIIUXCS MO BBIOJIHEHUIO J1a00PaTOPHBIX
paboT (ecau npedycmompero yueOHbiM NAaHOM NO OAHHOU OUCYUNTIUHE)

B xozme BeImoMHEHHS J1a0OpPaTOPHBIX paboT OOy4aromMHCS MOJDKEH YIrIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJeTh COBPEMEHHOH METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 3KCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUI.

BoinonHenue n1abopaToOpHbIX pabOT 00ydaroOIMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JUCLMIUIMHBL, OIpelenseMoil y4yeOHbIM IUIAHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecrieunBaroIIUM PEIIEHUE CIEAYIOIMX OCHOBHBIX 33/1a4 00y4aroLerocs:

— TNpHOOpeTeHHWE HAaBBIKOB WCCIEIOBAaHHUS IPOIECCOB, SBICHUH U OOBEKTOB,
M3y4aeMbIX B PAMKax JTaHHOW JWCIHUILTNHBI;

— 3aKpeIUICHHE, Pa3BUTHE W JIETATM3AlUs TEOPETHUYECKMX 3HAHHM, TMOJTYYEHHBIX Ha
JEKIMX;

— IoJIyuyeHHe HOBOM MH(OpMAIUH 110 U3y4aeMON AUCHUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
000py/1I0BaHUEM U IPUOOPAMH.

3ananue u TpeOGoBaHUs K IIPOBEACHUIO J1a00PATOPHBIX PadOT
JlaGopatopHble pabOTHI, NPETYCMOTPEHHbIE B JaHHOM Kypce, BBINOJHSIOTCS B

KOMIIBIOTCPHOM KJIACCE HA IIEPCOHATIBHOM KOMIIBIOTEPE C UCIIOJIb30BAHUEM IMAKETOB IMMOAACPIKKHU

pa3paboTKH U OTIAJIKU MPOrPAMMHOT0 0OecriedeHus Ha si3pike Python.

B mpomecce moaroroBku K - JlabopaTropHod  paboTe  HEOOXOAMMO  M3YYHTh
COOTBETCTBYIOIIIE METOJUYECKHE YKa3aHWs M TMOBTOPHUTH JIGKIIMOHHBIM MaTepual, KOTOPBIHA
OTHOCHUTCS K TEM€E paboThl.

Ilepen HauanoMm BBIMOJIHEHUS PAOOTHI HEOOXOOMMO CO3AaTh OTHAENbHYIO MamlKy JUIs
CO3/1aBacMbIX B paboTe (hailloB U YyCTaHOBUTH €€ B CHCTEME KayecTBE TEKYIIEH JUPEKTOPUH.
ITyTp K naHHOM Manke He TOJKEH CoJepkKaTh UMEH, HAMMCAHHBIX KUPHILIULIEH.

B nmnpouecce BbImosHEeHUs pabOThl MOJIY4YEHHBIE pE3yIbTaThl PACUYETOB, JIMCTUHTU
pa3pabaTbIBa€MbIX MPOrpaMM, CXEMbI U Ipyrue paboure MaTepuanbl JOJKHBI COXPaHATHCS Ha
JIMICKE JUTS UX JaTbHEHIIEeTo NCTIOIh30BaHUs TIPH 0(OPMIICHUH OTUETA.

[To oxoHuaHnM pabOTH HEOOXOAMMO COCTABHTH OTYET U MOJATOTOBUTHCS K €T0 3alUTe Ha
CJIETYIOIIEM 3aHSITHH.

Crtpykrypa u hopMa oTueTa 0 1a0opaTopHOM paboTe
OTtuét 0 mabopaTopHOil paboTe NOIKEH COACPIKATD:

— (amMuIIHIO, UMSI M OTYECTBO CTYJIEHTA, BBIIOJHUBIIETO paboTy;
— HOMep y4eOHOU TPYIIIbL;

— J1aTy BBINIOJIHEHUS paboThI;

— Ha3BaHUE pabOThI;

— 11eJTb pabOoTHI,
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— KpaTKyro pOpMyJIHpOBKY 33/1aHuUs Ha J1a00paTopHyIo paboTy;

— OCHOBHBIE TEOPETHYECKHE CBEJCHHUA M (HOPMYJbI, HCIOJIB30BABILUECS B IPOLECCE
BBITOJIHEHUS pabOTHI;

— JIMCTHHTH [IPOrpamMM, pa3paboTaHHbIE U OTJIAKEHHBIEC B TIPOIIECCE BBHITIOIHEHUS PaOOTHI;

— CXEMBI, pa3paboTaHHBIE B IPOLIECCE BHIMIOIHEHUS PaOOTHI;

— IIPY UCTIOJIB30BaHNH JIOTIOJIHUTEIBHON JIUTEPATyphl YKa3aTh CCHUIKH U MIPUBECTU CIIHCOK
JUTEPATYPBL;

— BriBogs! o padore.

TpeboBanusa kK 0hOPMIIEHHIO OTYETA O JIAOopaTOpHOU padboTe
[Tpumep odopmieHHs: TUTYIBHOTO JTUCTA OTYETA MO JIAOOpaTOpHOU paboTe MpUBEIEH Ha

calTe yHUBEPCUTETAa WW.Zuap.ru.

IIpu odopmiennn otu€ra 0 mMabOpaToOpHON paboOTe HEOOXOAUMO NPUICPKHUBATHCS
tpeboBanuii I'OCT 7.32-2017 «Otuér o HayuHO-HMccienoBaTenbckoi padbore. CTpykTypa u
npaBuiia OPOPMIICHUS.

[To kaxmol mabopaTopHOW pabOTe MOKEH OBITH IMOATOTOBJIEH OTYET B OyMakHOM U B
anekTpoHHOM Buze. [locie 3amuThl 1a0OpaTOpPHBIX PAaOOT OTYETHI B OYMa)KHOM BHIE C
NPOCTaBJICHHBIMU OLIEHKAMHU XPaHATCS Ha Kadenpe, a OTYETHI B DJIEKTPOHHOH (OpMe JOJIKHBI
OBITH BBUIOXKEHBI B IMYHOM KaOMHETE y4allerocsi Ha CaiTe yHUBEPCHUTETA.

11.3. MeToauueckue yKazaHus sl OOYYArOIIUXCS MO MPOXOKACHUIO CAMOCTOATEIHHON
paboTsl

B xoze BBIOTHEHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IpEMoaBaTelis, HO 0e3 ero HermoCpeACTBCHHOTO
y4acTusl.

st oOyvaronuxcst 1Mo 3a04HOM ¢opMe OOyUeHHs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOIBbHYIO paboTy.

B mporiecce BBITTOIHEHUS CaMOCTOSITEILHOM paboOThI, y 00y4aromerocss GopMUPYETCs
1enecoo0pa3Hoe IaHUPOBaHUE pabodero BpeMeHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
U HaBBIKA B YCBOGHHWW WM CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECIICUMBAET BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YeHHs, MOMOTaeT NOMYyYUTh HABBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBISIIONIMMH  CaMOCTOSITENIbHYIO — paboTy
00yJarOUX CSSBIISIOTCS:

—  y4eOHO-METOAMYCCKHIA MaTepHall 1O JUCIUILIHHE;

— METOAMYECKHE YKa3aHHs IO BBHIMOJHEHUIO KOHTPOJIBHBIX paboT (1 00ydaromuxcs
10 3204HON (hopMe 0OyueHUs ).

11.4. MeTtoauueckue yKazaHus [UIsi OOYYArOIIUXCS TIO TPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBaeMOCTH.

Texymuit KOHTPONb YCIEBAEMOCTH TMpEeAyCMaTpUBAEeT KOHTPOIb KadyecTBa 3HAHUI
00yJarOIIXCsl, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IEJbI0 OICHUBAHMS X0JIa OCBOCHUS
IUCIHTIINHEL

KoHTpob kadecTBa 3HAHWN TPOBOJUTCS B (hOpME HHIWBHIYaTLHOTO COOSCEI0OBAHUS 10
MaTepuady OTICIbHBIX pa3/elioB JWCIMIUIMHBI, a TaKKe NMPOBEPKH OTYETOB O BBIMOJHEHUHU
MPAKTUYECKUX 3aJaHUM.

Pe3ynbTarhl TEKyIIEro KOHTPOIISE MOTYT YUUTHIBATHCS TIPU MPOBEACHUN MPOMEKYTOUHON
aTTeCTallUH.
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11.5. Metoau4eckue yka3zaHUs JJisi O0y4arolIuXcs MO MPOXOXKICHHIO MPOMEKYTOTHON
aTTeCTallUU.

[Ipomexyrounas  arrectanus  OOydYAIOMIMXCS — MPEAyCMaTpUBAeT  OICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEJIBHBIX PE3yNIbTaTOB 00yueHus 1o AucuurinHe. OHa MPOBOIUTCS B
dopme 3auéra:

3auer — 3TO (GopMa OLIEHKH 3HAHHM, MOJYYEHHBIX OOYYaIOIIMMCS B XOJE€ H3yYCHUS
y4eOHOM TUCUHUIUIMHBI B LIEJIOM WM MIPOMEXKYTOUYHas (10 OKOHYAaHUU CEMECTpa) OLICHKA 3HAHUH
00y4aromuMcs 1Mo OTHAEIbHBIM pa3fiesiaM TUCIUILUIMHBI C aTTEeCTAllMOHHON OIICHKOW «3aYTeHO»
WJIU «HE 3aUTEHO».

OneHuBaHue 3HAHWM W HABBIKOB CTYIACHTOB IIPH IPOBEICHUU MPOMEKYTOUHON
aTTecTallid OCYHIECTBIIETCS B cOooTBeTcTBUU ¢ TpeOoBaHusmu I[lomoxkenuit «O Ttekyiiem
KOHTpPOJIC YCIIEBAEMOCTH M MPOMEXKYTOUHOH arrectanuu cTyneHToB ['YAII, oOyuaromuxcs mo
porpaMmam BhIcHIEro 00pazoBaHus» U «O MOJYJIbHO-PEHTHHIOBOM CUCTEME OLIEHKH KauecTBa

yueOHoii paboTsl cTyneHToB B ['Y ATy,
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JlaTta BHECeHUs
H3MEHEHUI U
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
kadempoit




