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AHHOTaIUs

JucuunnuHa «VICKyCCTBEHHBIM HHTEIUIEKT B JJIEKTPO3HEPrETHUKE» BXOAWT B
o0Opa3oBaTellbHyI0 IpOrpamMMmy BhICIIEr0 oOpa3oBaHUS — IporpamMmy OakanaBpuara IO
HaNpaBJICHUIO MOATOTOBKY/ crieranbHOCTH 13.03.02 «DneKTposHepreTuka 1 MEKTPOTEXHUKAY
HaIPaBJIECHHOCTH «DJIEKTpOMexXaHuKay. JluciumuinHa peanusyercs kadeapoi «Ne32y.

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBITYCKHHUKA CIEIYIONIMX KOMITETCHIINIA:

[IK-2 «CnocoOHOCTH yd4acTBOBaThb B IUIAHHPOBAHWUM, IMOATOTOBKE, 00paboTKe
pe3yIbTaTOB HKCHEPUMEHTOB U KOHCTPYMPOBAHMU KOMIOHEHTOB O0OBEKTa MpO(heCHHOHAIBLHON
JIEATEIbHOCTH

CopepxaHue IUCUUIUIMHBI OXBAaThIBA€T KPYI BOIIPOCOB, CBSA3aHHBIX C HW3Y4YEHHUEM
METOJIOB, CIIOCOOOB MOJICIIMPOBAHMSI U BOCHPOM3BENEHUS C Momoilpio DOBM  oTaenbHbIX
(GYHKUIMH HHTEIICKTYAIbHOW JEsTeIbHOCTH 4YEJOBEKa, CBS3aHHBIX C PEIICHHEM KaKuX-JInOo
3aJa4 B 00JIaCTH 3JIEKTPOIHEPTETHKH.

[IperoaBanrie MUCHMIUIMHBI TPEAyCMaTpUBACT cleAylomue (OpMbl OpraHU3aLUuU
yueOHOro Mpoliecca: JIEKINH, MPAKTHUYECKUE 3aHITHS, CAMOCTOsITeNIbHAsL padoTa 00y4aroIerocs.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS 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 SIBJISICTCS O3HAKOMJICHHWE CTYJASHTOB C MPHUHIIMITAMH,
METOJIaMU M MHCTPYMEHTAJIbHBIMHU CPEJCTBAMHM MAIIMHHOTO OOYYCHHS, KaK OJHOIO M3 CaMbIX
MOMYJISIPHBIX W TPOAYKTHBHBIX HAMpPABICHUH MCKYCCTBEHHOTO HWHTEIUICKTA, CBS3aHHOTO C
WCCIICJIOBAaHMEM W IMPUMEHEHHEM CaMOOOYYaroIIMXCs aJIrOPUTMOB, W3BJICKAIOIIUX 3HAHHUS W3
naHHbIX. OOydJaromuecs TOJDKHBI U3YYUTh OCOOEHHOCTH OCHOBHBIX aJTOPUTMOB MAITMHHOTO
0Oy4YeHHsI, TOJYyYUTh HEOOXOMMBIC HABBIKH JIJIS MPUMEHEHHUS CHUCTEM MAIIMHHOTO OOydYeHUs
NP PEIICHUU 3a7ad KIACCU(PUKALUU, PETPECCUH, KIACTePHU3AIUH, ACCOIUAINH, 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 pesynbTratamu 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 KOMIIETEHIIMIA U HHIMKATOPOB 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

HucnuninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
IIPYU U3YYECHHUH CIEAYIOIINX AUCLIUTIINH:

— «MaremaTHKa, TEOpHs BEpOSITHOCTEN M MaTeMaTH4eCKasi CTATUCTHKAY,

— «ABTOMAaTH3aLUs pacyéra U MPOEKTUPOBAHUS TEXHUUECKUX CUCTEM,

— «H}popMannOHHbIE TEXHOIOTHUI.

3HaHMs, TIONyYeHHbIE TPU HU3YUYEHHUH MaTepuana JaHHOW AMCHUUILUIMHBI, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BAaThCsI IPU U3YUYEHUU IPYTUX JUCLUILINH!

— «MaremaTH4ecKre MeTO bl UCCIIEI0BAHUI Y,

— «TeXHUKO-I)KOHOMUYECKUE PUCKH ITPH CO3/ITaHUU HOBON TEXHUKN

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
JHlanapie 00 o0meM oO0beMe TUCIUILIMHBI, TPYJOEMKOCTH OTAENBHBIX BHJIOB yueOHOU
paboTHI TTO TUCIUTUTHHE (M pactpeie]ICHHe dTOW TPYJI0EMKOCTH TI0 CeMeCcTpaMm) MPeICTaBICHBI B
Taodmmie 2.




Tabmunua 2 — O6beM U TPYLOEMKOCTh TUCIUILITMHbI

TpynoeMKocTh 1o

Bun yuebHO# paboTh Bcero ceMecTpam
Ne9
1 2 3

Oobwan mpyooemKkocmp OuCyuUnIUHLL, 3/ 108 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuueckol n0020moeKu 17 17
AyoumopHhuie 3anamus, BCETO 4ac. 34 34
B TOM YHCJIE:

nexuu (JI), (gac) 17 17

1('IpaK)TI/I‘IeCKI/Ie/CGMI/IHapCKI/IC sansarus  (113), 17 17

qac

naboparopusie padbotsl (JIP), (dac)

KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac)

CamocmoamenvHnas paboma, Bcero (4ac) 74 74
Buo npomesxcymounoi ammecmayuu: 3auer,

mudd. 3ager, sk3amen (3auer, Judd. 3au, | 3auer 3auer
OK3.*%*)

*k
HpHMC‘IaHI/Ie: KaHAUJIATCKHUU 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 9

Paznen 1. Ilonsarue «MckyccTBEHHBIH
UHTEIUIeKT». O6IacTh NPUMEHEHUS TEXHOJIOTHM 2 2 10
MCKYCCTBEHHOTO MHTEJUICKTA.

Paznen 2. Ilonstie «MammHHOe 00ydeHHE».
MamraHoe 00y4yeHue U UCKYCCTBEHHBIN 2 2 10
MHTEJUIEKT. Buibl MalmMHHOrO 00y4YeHHMsL.

Paznen 3. OcHOBHBIE TaIbl MAITMHHOTO
o0Oy4deHus1, UX Ha3HAaYCHHE U OCHOBHBIE 4 4 14
0COOEHHOCTH. MoJ1esTi MaIlIMHHOTO OOYUEHHUSI

Pasznen 4. Peanusanus aaropuTMOB MAllliHHOTO
o0yuenus Ha Python. Moaymn NumPy, Pandas, 6 6 20
MatPlotLib, Scikit-Learn

Paznen 5. [IpenoOpaboTka JaHHBIX B CHCTEMax

1 1 10
MAIIMHHOTO O0yUYEeHUsI.
Paznen 6. [IpumeHeHre KOHBENEPOB ISt
ONTUMM3ALMHU TOTOKOB onepauuii. Hactpoiika
MAaIIMHHO-00y4aeMbIX MOJIEJIe METOIOM 5 9 10

CETOYHOTO IOKCKA.
Oco0eHHOCTH peanu3alud MOIeIIeH
PErpEeCCHOHHOTO M KJIACTEPHOTO aHAIIM3a.

Htoro B cemectpe: 17 17 74




Hroro 17 17 0 0 74

IIpakTnyeckass MOATOTOBKA 3aKJIIOYAcTC B HENOCPEACTBEHHOM  BBIIIOJHEHUH
Oo0y4yaromMMHUCsT  OMNpENEeNeHHBIX  TPYNOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymei
npo¢eCCHOHATIBHOMN 1€ TENbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
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 «VcKkycCTBeHHBIH HHTEIUIEKT». O0IaCTh IPUMEHEHHS
TEXHOJIOTUI UCKYCCTBEHHOT0 MHTEJUIEKTA. IcTOpus pa3BUTHS
TEXHOJIOTUI UCKYCCTBEHHOr0 MHTEJUIeKTa. Hanpasnenus
pa3sBUTHSI HCKYCCTBEHHOI0 MHTeIUIeKTa. KittoueBble 0cOOeHHOCTH
ecTeCTBEHHOT o HTessiekTa. CBoiicTBa ciabodhopManu30BaHHBIX
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 «MamuaHOE 00y4ueHHne». MamuHHOe 00y4yeHue 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 pelllaeMbIe 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 3TaIbl MAIIMHHOTO 00Y4YEeHHUsI, UX Ha3HAUEHUE U
OCHOBHBIE OCOOCHHOCTH:

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

Hcrionp30BaHue MepeKpECTHOM MPOBEPKHU.
['uneprnapaMeTpudeckas ONTUMHU3ALS;

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




OcoOeHHOCTH BBIOOpPa ONTUMAIBHONH MOJEIH MAIIMHHOTO
oOyuenust. TumoBasi 3aBUCHMOCTh MEKIY CIOKHOCTHEO MOJIEIH]
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

Peanuzanus 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.

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

Mojens TOTUCTAYECKON perpeccuu. TpeHnpoBKa
JIOTUCTHYECKOH perpeccnoHHoi Mojenu B scikit-learn. Penrenue
po0OIIeMbl Tepeo0yUeHus IPU MOMOIIH PETyIspU3aIHH.

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 00y4yeHus. CirydaiiHbIi Jiec.

Moienb MalMHHOTO 00YyYEHHsI Ha OCHOBE K OJIKaimx
coceniei.

HawupHnblii baiiecoBckuii kimaccudukarop.

Pa3zpen 5

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

CyxaTHe TaHHBIX IyTeM CHIDKEHHS pasMepHocTH. CHIKeHHE
pasMepHOCTH 0e3 yuuTessl Ha OCHOBE aHaJIN3a TJIaBHbBIX
KOMITOHEeHT. CykaThe TaHHBIX C YIUTENIEM ITyTeM JIMHEHHOTO
JUCKPUMHUHAHTHOTO aHalu3a. S1iepHblil MEeTO/] aHaIN3a TTIaBHBIX
KOMITOHEHT JJI1 HEJIMHEWHBIX 0TOOpaXKeHHH.

Pasznea 6.

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

[Iporno3npoBanue 3HaUEHUN HENIPEPHIBHOW LIEJIEBOM
MEPEMEHHON Ha OCHOBE PErPECCUOHHOIO aHAIN3A.

Pabora ¢ HeMapKUpPOBAaHHBIMU TAHHBIMH - KIIACTEPHBIHA
aHaJn3.

TpeHnpoBKa UCKYCCTBEHHBIX HEMPOHHBIX CETEN IS
pacro3HaBaHMs U300paKEHUH.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATHUS
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTb IIPUBE/ICHBI B TAOJIHIIE 5.



Tabmuna 5 — [IpakTudeckue 3aHsITHs U UX TPYJOEMKOCTh

Ne
/o

Tembl mpakTHYECKUX
3aHATHN

DopMBI TPAKTUYECKUX
3aHSITHNI

TpynoeMKOCTb,
(dac)

N3 Hux
MPAKTUYECKOU
MOATOTOBKH,
("ac)

No
paszaerna
JIMCLINIL

JINHBI

Cemectp 9

Crpoenue u
byHKIMH
OMOJIOTUYECKOTO
HEWpoHa.
HckyccTBeHHBIE
HEUPOHBI.
IIepcenTpon
Pozenbunara.

I'pynnoBeie 3aHATHS

2

Peanusanus
AJIITOPUTMOB
MaITUHHOTO
oOyuenus Ha Python.
OOyuenune Monenu
MepCenTpoHa.
Mopneins
a/IalITUBHOTO
JINHEMHOTO HEWpPOHA.
Peannzanus
a/IalITHBHOTO
JTUHEIHOTro HelpoHa
Ha Python. OOyuenue
aJanTUBHOTO
JINHEMTHOTO HEMpOHA
METOJIOM
CTOXAaCTHYECKOTO
IPaIUEHTHOTO
crycka. Peanuzanus
JTUHAMHAYECKOTO
o0y4eHUs1 MOJIeTN
aJanTUBHOTO
JINHEMTHOTO HEMpPOHA.

I'pynnoBeie 3aHATHS

bubnnoreka scikit-
learn. TpenupoBka
nepcentpoHa B scikit-
learn.
Jloructuueckas
perpeccus.

I'pynnoBble 3aHATHS

Pemenne npoGiembl
nepeoOydeHHs IpH
TTOMOIITH
peryJsipu3anuu.

I'pynmoBble 3aHATHS

Meron onopHbIX
BEKTOpOB. JlepeBbs
peLICHUM.

I'pynmoBble 3aHATHS

k Gmmxkarmmx
coceneil. HauBHBIN

I'pynnoBeie 3aHATHS




OaifecoBCKU
KJ1accuukarop

Bcero

17

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTb IIPUBEACHBI B Ta0HIIE .

Tabmmua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

U3 Hux No
Ne TpymoeMKOCTh, | MPAaKTUYECKOM | pa3jena
HaumenoBanne 1abopaTopHbIX padboT Py - | TP p
/o (gac) MOJTOTOBKH, | JHMCIIHI
(gac) JIMHBI

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI

V4eOHBIM IJIAHOM HE npeaAyCMOTPCHO

4.6. CamocrosTenbHas padboTa 00y4aromuxcs
Buner camocTosiTenbHON pabOTHI M €€ TPYA0EMKOCTh IPUBEICHBI B Ta0IHIIE 7.

Tabnuna 7 — Bunbl caMmocTosaTenbHON pabOThl U €€ TPYAOEMKOCTh

N Bcero, | Cemectp 9,
Bua camocrositensHOM paboThI
yac yac
1 2 3
N3y4eHne TeOpeTHUECKOro MaTepuana
50 50
nucuurnHel (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
IToAroToBKa K TEKYIIEMY KOHTPOJIIIO 10 10
ycneBaemoctu (TKY)
Jomamrnee 3ananue ([13)
KonTponbubie pabotel 3a04HNKOB (KP3)
IToaroroBka K mMpoMeXyTOYHOU
14 14
atrecrauuu (ITA)
Bcero: 74 74

5. Ilepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yYaromuXxcs Mo JUCHUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITEIbHON padoThl 00yYaromMXCsl yKa3aHbl B

. 7-11.
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6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3JAHUN
[lepedyeHpb nevaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MPHUBEIEH B TadIuIe 8.
Tabnuua 8— [lepeyeHb Ne4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUI

Komuectso 3k3eMInIsIpoB B
[udp/
URL ajipec bubnuorpaduueckas ccplika OudmMoTeKe
(KpoMe SIIEKTPOHHBIX SK3EMILISIPOB)
YK Pamka Cebacthsin, Mupmkamumm Baxua.
681.3.07 Python u mammHHOE 00yUeHHE: MAIIIMHHOE U
rIy0OKOe 00yUeHHE ¢ UCTIOh30BaHUEM
Python, scikit-learn u TensorFlow 2, 3-¢ u3n.
ITep. ¢ anrn. — CII6.: «/lunanexktukan, 2020. —
848 c.
YK: Kepon OpenbeH. [Ipukiiaqnoe MalmHHOE
681.3.07 obyuenwue ¢ momorpio Scikit-Learn, Keras u
TensorFlow: koHmemn#u, HHCTPYMEHTHI U
TEXHHUKH JIJIS1 CO3/IaHUSI UHTCIUICKTYaTbHBIX
cucreM, 2-¢ uza.: Ilep. ¢ anrn.— CI16.: OO0
«nanextukay, 2020.—1040 c.
YK [Tnac . Bannep. Python ans crnoxHbix
004.43 3aJa4: HayKa O JaHHBIX ¥ MAIIMHHOE
1137 oOyuenue. — CIIO.: ITutep, 2018. — 576 c.
YK Jxommn IIpatuk. IcKycCTBEHHBIM HHTEIIEKT
681.3.07 ¢ npumMepamu Ha Python.: Ilep. ¢
anri. - CII16.: OO0 "Jlmanextuka", 2019. —
448 c.
ISBN Amnnpeac Mrosmiep, Capa ['Bugo. Beenenue B
978-5- MaIIMHHOE 00y4YeHHe ¢ TOMOIIbI0 python.
9908910-8- | PykoBOICTBO /IS CIICITUAIMCTOB TI0 paboTe ¢
1 nanaeIiMH. — M.: UL «"eBuccra», 2017. — 393
c.
YK JIync Ilenpo Koanpo, Bunnun Pugapr.
0004.438 [TocTpoeHne crucTeM MAITMHHOTO 00YYeHUS
Ha s3bike Python. 2-e uznanue/ nep. ¢ aHri.
Cnunkun A.A. — M.: JIMK Ilpecc, 2016. —
302 c.
YK On6ou Kprc. MammaHOE 00y4YeHHE C
681.3.07 ucnosibzoBanueM Python. CoopHuk
peuenToB: Ilep. ¢ anrn. — CII6.: BXB-
ITetepOypr, 2019. — 384 c.: m.
VK Cunen [IpBu, Meiicman ApHo, Anu
004.62 Moxamen. Ocuorsl Data Science u Big Data.
Python u Hayku o nanusix. — CIIG.: ITutep,
2017. - 336 c.
7. TlepeueHb 2NMEKTPOHHBIX 00pa30BATENBLHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH cetn «IHTepHeT»
[Tepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nH(pOPMaIMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTH «MHTepHeT», HEOOXOIUMBIX I OCBOCHHS JTUCITUILIAHBI

npuBeseH B Tabmuie 9.
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Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHEeT»
URL anpec HaumenoBanue

http://www.machinelearning.ru/wiki/i | [IpodeccronanbHbli HHGOPMALIMOHHO-aHATUTUYECKHIA
ndex.php?title=3arnaBuas_crpanuna | pecypc, MOCBSIIEHHBII MATMHHOMY O0Y4€HHUIO,

PaCIiO3HABAHUIO 06p330B N UHTCJUICKTYAaJIbHOMY aHAJIM3y
JaHHBIX

http://python.org OdunmanpHblii cait s3pika Python

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

8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO OOECHEeUeHUs, HCIOJIB3YEeMOTO0 TPH OCYIIECTBICHUN
00pa30BaTeNIbLHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yeMOr0 IPOTPaMMHOTO obecriedeHus npeacrasieH B Tadumie 10.

Tabmuna 10— [lepeuens nporpaMMHOro obecredeHus

Ne i/t HauMmenoBanue
1 Anaconda 2020.11 For Windows Installer
2 Python 3.7 version
3 Spyder 4.2.3
8.2. IlepeueHp HH(POPMAIIHOHHO-CIPABOYHBIX CHUCTEM,HUCIIOJIb3YEMBIX npu

OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE
[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabnuie 11.

Tabmuua 11— IlepeyeHp HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

No /1t HaunmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCIUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUUECKON 6a3bl

Ne HaunmenoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOMN 0a3bl (pu HEOOXOMMOCTH)
JlexumoHHas ayiuTOpuUs b.M. 21-21
KomMmnbrotepHslii knacce Bb.M. 31-04

10. OmeHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOM aTTeCTaIl[uN
10.1. CocTaB OIIEHOYHBIX CPEACTBAJISI TPOBEIACHHS MPOMEKYTOYHONH AaTTeCTaIlluu
00yJaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.



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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Tabmuua 13 — CocTaB OLIEHOYHBIX CPEACTB Uil IPOBEICHHs IPOMEKYTOUHOH aTTeCcTalluu

Buj npomMexxyTOUHOM aTTecTaluu [lepeueHb OLICHOYHBIX CPEJICTB

3auer Crincox BOIpPOCOB;
TecTsr;
3anauu.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIUH 00ydJarouMMHCs MpUMEHseTCsl 5-0ayuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KoTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemectpa MOXET HCIIOJIb30BATHCA
100-6amtpbHast ~ mIKajga ~— MOAYJIbHO-PEUTHMHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IIpaBuja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oLeHKH YpoBHS cpOPMUPOBAHHOCTH KOMIETEHITHH

OrieHKa KOMITETEHITUN

Xapakrepructuka chOpMUPOBAHHBIX KOMITCTEHITNI
5-0ayuipHasd MIKaia paKIep (bopmup

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHOW W JIONOJHHUTEIBHON JIUTEPATYPHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITSIIbHOCTHIO HAIPABJICHHS;

— yMeJI0 00OCHOBBIBAET U apPTYMEHTUPYET BbIIIBUTAEMbIC UM H/ICH,

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIQJICET CUCTEMOM CIICIMAIN3HUPOBAHHBIX IIOHITHIA.

«OTJIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, rpaMOTHO U
[0 CYIIECTBY U3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEPaATYPhL;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JIE€ATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MMOJIOKEHHUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIQJICET CUCTEMOM CIICIIMATN3UPOBAHHBIX TTOHSATHH.

«XOPOIIIO)»
«3aYTEHO»

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYHIECTBY M3JIaracT €ro, OMUpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPaTypPhI;

— JIOIyCKAeT HeCYIIECTBEHHbIE OIIMOKN U HETOUHOCTH;

— UCTIBITBIBAECT 3aTPYJHEHUS B IPAKTUYECKOM IPUMEHEHUHW 3HAHWUU
HaIpPaBJICHUS;

— ¢J1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHMUS,

— 3aTrpynaHsieTcs B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTUYHO BJIAJIEET CUCTEMOM CIENIMAIN3UPOBAHHBIX TOHSATHIA.

«yZI0BJIETBOPUTEITHHOY
«GAuTEHO»

— oOyJaromuiicss He YCBOWJ 3HAYUTENBHOM 4YacTh MPOrpaMMHOTO
MaTepuana;

— JIONTyCKaeT  CYIIECTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IPH
paccMOTPEHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUH;

— UCTIBITHIBAET TPYAHOCTH B PAKTUUECKOM MPUMEHEHUU 3HAHUIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJOKECHHUS;

— He (OpPMYTUPYET BBIBOJOB M 0000IIEHHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»




10.3. TumoBbie KOHTPOJIbHBIE 3aJJaHUS WX UHBIC MaTEPUAIBI.
Bormpocs! (3agaun) nmst s5Kx3ameHa npeicTaBiieHbl B Tadnuie 15.

Tab6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

13

No /it [Tepedyens BonpocoB (3a1a4) 1 IK3aMeHa

Kon
WHJUKATOpa

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTarieHsl B Taduie 16.

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

No /it [Tepedyens BonpocoB (3a1ayv) 11 3aueta / nudd. 3auera

Kon
WHIUKATOpa

N

10.
11.

12.

13.

14.

15.

16.

17.
18.
19.

20.

. IHonstue «ckycCTBEHHBIN HHTEIUIEKT». TEXHOJIOTMU, KOTOPBIE HPUHATO

OTHOCHUTB K TCXHOJIOIUAM NCKYCCTBCHHOI'O MHTCILICKTA.

I/IHTGJIJIGKTyaJII)HLIe 3aJa4u U UX OTIIMYUTCIIbHBIC OCOOCHHOCTH.

CDYHKI_[I/II/I HHTCIJICKTA YCJIOBCKA. XapaKTepHLIe YCPThI U CBOMCTBA
€CTECTBCHHOT'O HHTCJIJICKTAa. MBIIIICHHUE. 3a11aq1/1, PCIICHHUE KOTOPBIX CBA3AHO
C HHTCHHCKTyaHBHOﬁ JACATCIIbHOCTBIO.

. HOBCI{GquCKaﬂ TPAKTOBKA MHTCJUICKTA U IIJIaH UMUTAllUU UHTCIIJICKTA A.

TeropuHra.

[Monstus «/lanusie» n «3Hanus». OOpabOTKa JaHHBIX B YCIOBUSX
CYIIECTBEHHOU allpUOPHON HEMOJIHOTHI 3HAHU 00 aNropuT™Max MoydeHus
TpeOyemMoro pesyibTaTa.

O6nacTi npuMeHeHus KICKyCCTBEHHOTO MHTeIUIekTa. CBolicTBa
c1aboopMaIM30BaHHBIX 33]1a4.

OcHOBHBIE 3TaIlbl HCTOPUU PA3BUTHUS CUCTEM UCKYCCTBEHHOT'O MHTEIIEKTA.
ITosiBnenue Tepmuna «VICKyCCTBEHHBIN MHTEIUIEKT. J[Ba HaNIpaBIeHUs
Pa3BUTHUS UCKYCCTBEHHOI'O UHTEIIJIEKTA.

[TonsTue «MamuHHOE 00ydeHuey». Tpu coCTaBIIAIONINE MAIIMHHOTO
o0yuyeHus. MammHHoe 00yuyeHue U UCKYCCTBEHHBIM NHTEIUIEKT.

OcCHOBHBIE BU/IbI MAIIIMHHOTO O0yYEHUS.

OOyuenue ¢ yunreneMm. OCHOBHBIE periaemble 3a1au. O61acTi NpUMEHEHHUS.
OOyuenue 6e3 yuurens. OCHOBHBIE pelraeMble 3agaun. O6nacTu
MIPUMEHEHUS.

OOyuenue ¢ noakpervieHneM. OCHOBHBIE pentaeMble 3agaun. O6acTu
MIPUMEHEHUS.

OcHOBHBIE 3TaIlbl MAITUHHOTO 00YYEeHHUsI, UX Ha3HAUYE€HHE U OCHOBHBIC
0COOEHHOCTH.

[IpenBaputenbHas 06paboTKa JAaHHBIX B CHCTEMAaX MAIIMHHOTO OOyUEHHUSI.
Hasnauenue. OcHOBHBIE OCOOEHHOCTH.

Oran «O0yueHue» B CUCTEMaX MAIIMHHOTO 00y4ueHus. [IpuHIUIBI
dbopMHUpOBaHHS TPEHUPOBOYHOTO HaOopa JaHHBIX. Mcronbp3oBanme
nepekpecTHOM npoBepku. ['unepnapamMerpuyeckas ONTUMUA3ZAIMS.

Dtar o1eHKH 0000MaroIel CmoCOOHOCTH B CUCTEMAaX MAIIMHHOTO O0yYeHUS.
[TousiTUst TOUHOCTH (Precision) u BepHocTH (accuracy) ¢ yHKIMOHUPOBAHUS
MOJEIIEH.

Oco6eHHOCTH BBIOOpa ONTUMAIBHOW MOJIENIM MAIIMHHOTO O0Y4EHUSI.
Tunosas 3aBUCMOCTh MEX]y CJI0KHOCTHIO MOJIENIM MAIIMHHOTO O0Oy4YeHUs U
OIIEHKOM €€ 2()(heKTUBHOCTH.

Tunosas 3aBUCUMOCTH OLIEHKH 3()(PEKTUBHOCTH MOJIeIe MAaITMHHOTO
o0y4yeHHs OT pa3mepa 0Oydaroei mocae10BaTeIbHOCTH.

Ctpoenue u GyHKIIUNA OMOJIOTHYECKOTO HEHPOHA.

MK-2.].4
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21.
22.

23.

24.

25.
26.

27.
28.

29.
30.

[epcentpon Pozenbmnara. [IpaBuno oOyueHus nepcenTpoHa.
AJIanTUBHBINA JTUHEHHBIN HeMpoH. O0yYeHne METOI0M MTaKETHOTO
rPaIMEHTHOTO CITYCKA.

AJIanTUBHBIN JTUHEHHBIN HeWpoH. O0ydeHnEe METOI0M CTOXaCTUUECKOTO
TPaIUEHTHOTO cIycka. MUHU-TIaKeTHOE O0yUueHUeE.

bubnmoreka mamuHHOr0 00y4enus SCikit-learn. Pemraembie 3agaun.
Peanuzyembie METONBL.

Mopenb TOTUCTUYECKON perpeccuu u e€ oOydueHue.

Pemenue npoGieMsl nepeoOyyeHnst METOAOM perysipu3anuu. L2-
peryspu3anus.

MeTo/1 OTIOpPHBIX BEKTOPOB U €0 UCTOIh30BAaHUE B 33/1a4aX KJIACCU(PUKAIINU.
Knaccudukanus ¢ MITKHUM 3a30pOM.

Mopens knaccupuKaTopa Ha OCHOBE JIepeBa PEIICHU.

Knaccudukarop Ha ocHoBe K Orkaifimnx coceei.

Hausnblii OaliecoBCKH KiaccudukaTop.

[lepeuenr TeM JIsi KypCOBOTO TPOCKTHPOBAHUS/BBITIONHEHUS KYPCOBOW pPabOTHI
MpeICTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — IlepedeHp TeM JUIsi KYpCOBOTO IPOSKTHPOBAHHSI/BBIIIOJIHCHUSI KYPCOBOM paOOTHI

Ne /it .
KYpCOBOil pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MPOEKTUPOBAHUS/BBIMOIHEHUS

Y4eOHBIM MJIaHOM HE IPEIyCMOTPEHO

Bompocel st mpoBeneHuss TPOMEXYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0nwmie 18.

Tabnuua 18 — IIpumepHbIi IepeueHb BOIIPOCOB ISl TECTOB

Ne n/nt ITprMepHBIii TepeueHb BOIPOCOB VISl TECTOB

Kon
WHAMKATOPA

1.

2.

10.
11.

12.

ITonsiTne «MICKyCCTBEHHBIM MHTEIUIEKT». TE€XHOJIOTHH, KOTOPBIE ITPUHSATO
OTHOCHUTB K TEXHOJIOTUSM UCKYCCTBEHHOI'O MHTEIIEKTA.
WuTennexTyanbHble 3814l U UX OTJIIMYUTENIbHbIE OCOOEHHOCTH.

QDyHKIUN NHTEJUIEKTA YeJIOBEeKa. XapaKTEPHBIE YEPThI U CBOMCTBA
€CTECTBEHHOI'0 MHTEIJIEKTa. MbIIIeHHe. 3a1auy, pelIeHHe KOTOPBIX CBA3aHO
C MHTEJUIEKTYaJIbHOM AESITEIBHOCTBIO.

IToBeneHueCKas TpaKTOBKA MHTEJUIEKTA U TUIAH UMUTALIMM NHTEIUIEKTA A.
TrropuHra.

[Tonsitus «/lanusie» n «3Hanus». OOpabOTKa JAHHBIX B YCIOBHSIX
CYIIIECTBEHHOM anprUOPHON HETIOTHOTHI 3HAaHUN 00 aNropuTMax MOJTYICHHS
TpeGyeMoro pe3ynbraTa.

O6unacTi npUMeHeHus! UICKyCCTBEHHOTO MHTeIuiekTa. CBolicTBa
ci1abohopMalIn30BaHHbIX 3ajay.

OCHOBHBIE 3TaNbl UCTOPUH PA3BUTHUS CUCTEM UCKYCCTBEHHOT'O MHTEIIJIEKTA.
[TostBnenne TepmuHa «VIcKycCTBEHHBIN HHTEIIEKT. [|Ba HanpaBiIeHUs
pPa3BUTHUS UCKYCCTBEHHOI'O HHTEJUJIEKTA.

[Tousitne «MammnaHoe o0yueHue». Tpu cocTaBIAIONE MAIIIUHHOTO
oOydeHus. MammHHoe 00y4eHHe U UCKYCCTBEHHBIN UHTEJUIEKT.
OcCHOBHBIE BU/IbI MAIIIMHHOTO OOYUYEHHS.

O6yuenue ¢ yauteneM. OcHOBHBIE pemaeMble 3a1a4yn. OOJacTH TPUMEHEHH .
OO6yuenue 6e3 yuutens. OCHOBHbBIE peltaemble 3a1aun. OdmacTu
MPUMEHEHHUS.

Oo6yuenue ¢ nogxperieHneM. OCHOBHBIE pentaeMble 3agaun. O6sacTu

MK-2.71.4
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PUMEHEHHSI.

13. OcHOBHBIE 3Talbl MAITUHHOTO O0YYEHUSs, UX Ha3HAYCHUE U OCHOBHBIC
OCOOEHHOCTH.

14. TIpensaputenpHas 00pabOTKa JAHHBIX B CHCTEMax MAITMHHOTO OOYYCHHUS.
Haznauenue. OCHOBHBIE 0COOEHHOCTH.

15. Dran «O0y4eHune» B cucTeMax MallIMHHOTO 00y4deHus. [IpuHIUIBI
(dbopMHpOBaHUs TPEHUPOBOYHOTO HaOOpa AaHHBIX. Mcnoab30BaHue
nepeKkpECTHOM MpoBepKH. [ nnepnapaMmeTpuieckas ONTHMHU3AIIHSL.

16. Dram oneHku 0600MmaroIIel ClTOCOOHOCTH B CHCTEMAaX MAITMHHOTO 00yUeHUSI.
[Toustust Tounoctu (Precision) u BepHocTH (accuracy) ¢ yHKIHOHHUPOBAHUS
MOJECIICH.

17. OcobGenHocTH BBIOOpA ONTUMAILHON MOJIEITM MAITMHHOTO OOYYCHHS.

18. TumnoBast 3aBUCUMOCTh MEXKAY CIOXKHOCTHIO MOAEIH MALTMHHOTO 00Y4eHUS U
orieHKoH €€ 3(HEKTUBHOCTH.

19. TunoBas 3aBHCUMOCTH OLIEHKH 3()(HEKTUBHOCTH MOAEICH MAIIMHHOTO
o0y4eHHsI OT pa3mMepa 00ydaroUIeH MOCIeI0BATEILHOCTH.

20. Crtpoenne u QyHKIIUN OHOJIOTHYECKOTO HEHpOHa.

21. Tlepcentpon Po3zen6nara. [IpaBuno oOyueHus nepcenTpoHa.

22. AnanTHBHBIN TUHEWHBIA HeHpoH. OOydeHHE METOIOM ITaKETHOTO
I'PaJIMEHTHOTO CITyCKa.

23. AnanTHBHBIN TUHEHHBIH HeiipoH. OOyueHHe METOAOM CTOXAaCTHYECKOTO
IPaJMEHTHOrO CITycka. MUHH-TIAaKeTHOE O0yYCHHE.

24. bubnuoreka MammHHOTO 00y4enus Scikit-learn. Pemaembie 3amayn.
Peanuzyembie METOIbI.

25. Mojenb JIOTHCTUICCKON perpeccud U e€ 00ydIeHHE.

26. Pemenue npoOaembl nepeodydeHHst METOIOM peryispusanuu. L2-
peryspu3anus.

27. MetoJ OTIOPHBIX BEKTOPOB M €r0 MCIIOJIb30BaHHUE B 3aJjauax Kiaccu(uKaluu.
Knaccudukanus ¢ MATKUM 3a30poM.

28. Mogenb KinaccupuKaTopa Ha OCHOBE JIEPEBA PELICHUH.

29. Knaccugukarop Ha ocHOBe K Ommkaimx cocenei.

30. HauHblil OaliecoBCKUI Ki1acCHPHUKATOP.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCs 3a09HOU (hOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PaOOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACNAIOIIMEe  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJIEpKaTcsi B
JOKAJIBHBIX HOpMAaTuUBHBIX akTax [YAII, pernameHTHpyHOIIHUX MOPSAAOK MU MPOLEAYPY
MIPOBEJICHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meroauveckue yKazaHus i1 00y4JarOmUXCsl IO OCBOSHUIO TUCITUTLIUHBI

11.1. Meroauyeckue yKazaHuss s OOYYarOIIMXCS 10 OCBOCHHUIO JIEKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3zHAa4YeHHWE JICKIIMOHHOTO MaTepuajga — JOTHYECKH CTPOWHOE, CHCTEMHOE,
rIyOOKOe W SCHOE W3NOKeHHe ydeOHoro marepuana. HasHaueHUe COBPEMEHHOW JIEKIIMH B
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paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMAIUIO 1O TEME, a B OCBOCHHUH
(GyHAaMEHTAIbHBIX NpOOJEM JUCHMIUIMHBI, METOJOB HAy4yHOrOo IIO3HaHMS, HOBEHIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIus packpblBaeT NOHATUIHBIN anmapar
KOHKPETHOW oO0yiacTH 3HaHUsA, €€ MpoOJeMbl, JaeT IeNbHOE NPEACTaBICHUE O JAUCIUILTUHE,
IIOKa3bIBAaeT B3aMMOCBS3b C IPYTUMHU JAUCLHUILIMHAMU.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaIOMIMMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHbIX 3HAaHUN, YpPOBEHb
KOTOPBIX OINpeeNsIeTcs 1IeJIeBOM YCTAaHOBKOM K KaX/10l KOHKPETHOI TeMe;

— TOJIy4€HHE OIbITa TBOPYECKOM pabOThl COBMECTHO C IPENOJaBaTEIIEM;

— pa3BuTHE NPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETy H
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIIIJIEHHUS.

— TOsBJIEHHE HEOOXOIMMOT0 HHTEpeca, HEOOXO0AMMOTO I CAMOCTOSATEILHOM PadoTHI;

— TIOJy4YyeHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BbIACIATH TJIaBHBIE MBICIU U
HOJIOKEHUS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH UX B  pa3jIM4YHBIX
(bopMyIupoBKax);

— TOJIy4eHHE TOYHOTO TTOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JIeKIIMOHHBI  MaTepua’l MOXKET COINpPOBOXKAATHCA JAEMOHCTpauuedl chainoB
UCIIOJIb30BAaHUEM pa3aTOYHOIO0 MaTepuaia IpU IPOBEIEHUU KOPOTKHX JAUCKYCCUHl 00
0COOEHHOCTSX MPUMEHEHUS OTJCNIbHBIX TEMATHK 10 JUCLUIUIMHE.

CrpyKTypa npeiocTaBieHusl JEKIIHOHHOI0 MaTepuaa:

— I0JIy4YeHHE COBPEMEHHBIX, LI€JOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
OIPENEACTCS LEIEBOM YCTAaHOBKOM K KaKJI0M KOHKPETHOU TEME;

— I0JIy4YEHHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IIPENOIaBaTEIIEM;

— pasButHEe  MNPO(ECCHOHATBLHO-/IEIOBBIX  KAauecTB, JIIOOBM K  TpeIMeTy |
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TIOsIBJIEHUE HEOOXO0IMMOT0 UHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOATENbHON PaboTHI;

— TOJY4YEHHE 3HAaHUI O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKU U O TIPOTHO3€
UX Pa3BUTHA Ha OJIKAMIINE TOJBI;

— IOJIyYeHHE HaBBIKOB OOpabOTKM MaTepuana Hay4YHbIX HCCIEIOBaHUN (BBLACIATH
TJIABHBIE MBICIM W TIOJIOKEHHS, NPUXOAWTHh K KOHKPETHBIM BBIBOJAM, MOBTOPATH HX B
pa3InYHbIX (OPMYITUPOBKAX);

— TMOJYy4YeHHE TOYHOTO MOHUMaHUs BCEX HEOOXOIMMBIX TEPMUHOB U MOHATHI.

11.2. Meroauueckue yka3aHHS Uil OOYYArOIIUXCS IO MPOXOXKIECHHIO MPAKTHYECKUX
3aHATUN.

[IpakTHueckoe 3aHATHE SABISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHu3aluu y4yeOHOro
npoliecca, 3aKIroyvaroniascs B BBITOJHEHUN 00yJaloUIMMHUCS 10JI pYKOBOJICTBOM ITperoiaBaTels
KOMILJIEKCa YYEOHBIX 3aJaHUN C LENbI0 YCBOEHHS HAyYHO-TEOPETUUYECKUX OCHOB Yy4eOHOU
JUCIUIUIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIbITa TBOPUECKOH €ATEIbHOCTH.

Lenbr0 MPakTUYECKOTO 3aHATHUS JUIsl 00yJaroIerocs sBseTcss IPUBUTHE OOyUYaOLIUMCS
YMEHMH U HaBBIKOB MPAKTUYECKON IEATEIBHOCTH 110 U3y4aeMOU JTUCIUIUINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00y4YarOIIMMCS PAaKTUYECKUX 3aHATHI:

— 3aKperuvieHue, YriayOJieHue, pacIIUpeHHe M JeTalu3alis 3HAaHWA IpH pelleHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE T[I03HABATEJbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJaMH U METOJUKaMU H3Y4YEeHHUsS KOHKPETHOH y4ueOHOI
JUCLUIINHBL,
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— BbIPa0OTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHHUS IOJTYYEHHBIX 3HAaHUM JUIs
BBITIOJTHEHMS 3aJJaHUI;

— olecrneueHne palMOHAIBLHOTO COYETaHHs KOJJICKTMBHOM W MHIMBUAYAJIbHOU (GOpM
00yJeHUsI.

TpeboBaHusl K NPOBEAECHUIO IPAKTUYECKUX 3aHITUN

[IpakTHyeckue 3aHATHS IPOBOAATCS B KOMIIBIOTEPHOM Kjacce C HCIOJIb30BAHUEM
NaKeTOB TPOrpaMM pa3pabOTKM W OTJAAKH MPOrpaMMHOTO oOecreueHust JUCTpuOyTHBa
Anaconda.

Anaconda — J[IuctpubyruB Python, npenHa3HaueHHBI JJsI KPYIMHOMACHITaOHOM
00pabOTKM JTaHHBIX, IPOrHO3HON AHAIUTUKU U HAy4YHBIX BBIYMCIEHUN OT KomnaHuu Continuum
Analytics. OT0 OecrutaTHbId, BKJIIOYas KOMMEPYECKOE HCIIONb30BaHME, W TOTOBBIA K
WCIIOJIb30BAHUIO B CpEAe MNPEINpHsATHS IUCcTpUOyTHB Python, koropblii oObenuHseT Bce
KJIFOUYeBbIe OMOIMOTEKH, HEOOXOAUMBIE [T paOOTHl B 00JIACTH HAYKU O JAHHBIX, MAaTEMaTHKH U
paspabotku. Anaconda yxke Bximrodaer NumPy, SciPy, matplotlib, pandas, IPython, Jupyter
Notebook u scikit-learn.

[IpakTryeckue 3aHATHS MpeAnoiararoT padoTy MO HHAMBUIYAIbHOMY 3a/laHUIO,
CBSI3AaHHOMY C Pa3pabOTKOW U OTIAAKOW POOOTOTEXHUYECKUX CUCTEM 00PaOOTKU HH(POPMAITHH.

[To pe3ynpTaTaM Ka)kJOro MPaKTHYECKOTO 3aJaHUs JIOJDKEH OBITh MOATOTOBIEH OTYET,
coJep KAl He0OXOIMMbIE TEOPETUYECKHE CBEICHUS, JINCTHHTH M-IIPOrpaMM, MOCTPOCHHBIE B
npolecce BBINOJIHEHUST paboThl rpaduyeckue 3aBUCUMOCTH U T.I. Kaxkapli oT4ér noimkeH
coJepKaTh BBIBOJBI MO MPOETAHHOH paboTe M CHUCOK HCHOJIB3YEMBIX JIONOJHHUTEIBHBIX
UCTOYHUKOB.

Kaxmoe mpakTuueckoe 3aHATHE 3aBeplIaeTcs coOeceoBaHHEM C IpErojaaBaTesieM IIo
IPEJCTAaBICHHOMY OTYETY C BBICTABJIEHUEM OLICHKH.

11.3. MeToauueckue yKazaHus sl OOYHarOIIUXCS MO MPOXOKACHUIO CAMOCTOSATEIHHON
paboTsl

B xoze BHIOTHEHHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IPEIOAaBaTelNs, HO 0€3 ero HermocpeaCTBEHHOTO
y4acTusl.

st oOydvaronuxcst 1Mo 3a04HOM ¢Gopme OOydeHHs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOJIBbHYIO paboTy.

B mporiecce BBITTOIHEHUST CaMOCTOSITEIBLHOM paboOThI, y 00ydaromerocss (popMUpPYETCs
1enecoo0pa3Hoe TIaHUPOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJSET UM Pa3BUBATh YMEHUS
¥ HaBBIKA B YCBOGHHWW W CHCTEMAaTH3alMU MPUOOPETaeMbIX 3HAHHM, 00ECIICUMBAET BBICOKHM
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YeHHs, TMOMOTaeT NOJYyYUTh HABBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MeTtoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJarONUX CSSBIISIOTCS:

—  y4e0HO-METOINYECKUN MaTepHal 1Mo TUCIHUILINHE;

— METOAMYECKHE YKa3aHWS IO BBITIOJHEHUIO KOHTPOIBHBIX paboT (s 00ydaromuxcs
10 3204HOU (hopMe 0OyUeHHs).

11.4. MeTtoauueckue yKazaHus [UIsl OOYYarOMIMXCS MO TPOXOXKICHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAaeMOCTH.

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

KoHTposb kadecTBa 3HAHUN MPOBOJUTCS B (DOpPME MHIUBHIYATLHOTO COOECe0BAHUS TIO
MaTepuady OTICIbHBIX Pa3/eliOB JWCIMILIMHBL, a TaKKe NMPOBEPKH OTYETOB O BBIMOJIHEHUHU

MPAKTUYECKUX 3aJaHUM.
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Pe3ynbraThl TEKyEero KOHTPOJIS MOI'YT YYUTBHIBATHCA IIPU IIPOBEIACHUH IIPOMEKYTOYHOMN
aTTeCTaluu.

11.5. Meroauueckue yKa3zaHHs JUIS OOYYaIOMIMXCS 10 HMPOXOXKIACHHIO IPOMEKYTOYHOM
aTTeCTallHH.

[Tpomexxyrounast  arrecranus  OOy4alOmIMXCSl — NpeIycMaTpHBaeT  OLCHHBAaHHE
POMEXYTOUYHBIX M OKOHUATEIbHBIX PE3yabTaTOB 00yUeHHs 1Mo Auciurinae. OHa MpOBOAMUTCS B
dbopme 3auéra:

3ayer — 3TO ¢GopMa OLEHKHU 3HAHHH, MOITYYEHHBIX OOYYAIOUIMMCS B XOAC H3YyUCHHS
y4eOHON AUCIMITIMHBI B [IEJIOM WJIM IPOMEXYTOYHAas (110 OKOHYAHUM CEMECTpa) OLlEHKa 3HAHUH
00y4aromuMcs 0 OTAEIBHBIM pa3fesiaM JUCIUILUTUHBI ¢ aTTECTAlIMOHHON OLIEHKOW «3a4TEHO»
WU «HE 3a4TCHOY.

OneHrnBaHWEe 3HAaHUM W HABBIKOB CTYIEHTOB NPU TPOBEACHHU TMPOMEKYTOUHON
aTTEeCTallUd OCYILIECTBIISICTCS B COOTBETCTBHU C TpeboBaHmsimMu [lomoxxenwii «O Tekymiem
KOHTpOJIC YCIIEBAEMOCTH U MPOMEXKYTOUHOU arrectanuu cryaeHToB ['YAIL oOywarommxcs 1o
porpaMMam BbICIIEro oopa3zoBaHus» U «O MOIyJIbHO-PEUTUHIOBON CHCTEME OLICHKH KauecTBa

yueOHoi paboThl cTyieHToB B 'Y All».
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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




