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AHHOTaNINA

JucuumnmHa «CUCTEMbl U METO/bl UCKYCCTBEHHOI'O MHTEIIJIEKTA B JIEKTPOIHEPIETUKE
BXOJIUT B 00pa30BaTeIbHYI0 MPOrpaMMy BhICIIEr0 00pa30BaHUs — Mporpammy OakajaBpuara 1o
HanpasieHuto noarotoBku 13.03.02 «DnekTposHepreTUKa U AIEKTPOTEXHUKA) HAMIPABICHHOCTH
«JHEepreTHYecKue ICKTPUIECKUEe MallMHbDy. J(uciurmaa peanusyercs kadeapoit «Ne32».

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHUE Y BBIITYCKHHUKA CIIEIYIOINX KOMIETEHIIUIA:

I[IK-1  «cmocobeH  NpUMEHSATh  TEXHOJOTMH  HCKYCCTBEHHOTO  MHTEJUIEKTa B
po(heCcCHOHATLHOM IS TEIIEHOCTI

CopepxaHue UCHUIUIMHBI OXBaThIBA€T KPYI BOINPOCOB, CBA3AHHBIX C H3YYCHHEM
METOJIOB, CIIOCOOOB MOJEJIIMPOBAHUS U BOCHPOM3BEAEHUS C Momouplo OBM  oTaenpHBIX
GYHKIUI MHTEJUIEKTYalbHON AESTETbHOCTH YENIOBEKa, CBSI3aHHBIX C PEIICHHEM KaKUX-TH0O0
3a/1a4 B 00JIaCTH 3JIEKTPOIHEPTETHKU.

[IpenogaBanue AMCHUIUIMHBI MpEeAycMaTpUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOTO Tpoliecca: JICKIINH, JIA00PaTOPHBIE PA0OTHI, MTPAKTUIECKHUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTa 00yyaromerocs.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHbI CIEAYIOLIUME BHUABI KOHTPOJS: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS AMCIMILIUHBI COCTaBIseT 3 3adeTHhIX eawnHmibl, 108
YacoB.

S3bIK 00y4YeHUs IO JUCHUILIMHE KPYCCKHUI.



1. IlepedeHb IIAaHUPYEMBIX PE3YJIBTATOB OOYUEHUS 110 TUCLMITIIMHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

Ienbto npenoaaBaHus JUCUUIUIMHBI ABISETCS 03HAKOMIICHHE CTYIEHTOB C IPUHLUIIAMH,
METOJaMU U MHCTPYMEHTAIBHBIMH CPEACTBAMHU MAIIMHHOTO OOYYEHHs, KaK OJTHOTO M3 CaMbIX
HOMYJIAPHBIX M TNPOJYKTUBHBIX HAIPaBICHUH MCKYCCTBEHHOTO HHTEJUIEKTAa, CBSI3aHHOIO C
UCCIICIOBAaHUEM M TPUMEHEHHEM CaMOOOyYaroMIMXCsl AITOPUTMOB, M3BJICKAIOIIMX 3HAHHUS M3
naHHbIX. OOydarolyecs TOJKHBI U3yYUTb OCOOEHHOCTH OCHOBHBIX aJITOPUTMOB MAIIMHHOTO
00y4YeHHsI, TOTYYUTh HEOOXOIMUMBbIE HABBIKM JJIsl MPHUMEHEHUS CUCTEM MAIIWHHOTO OO0yuYeHHS
IPU PELICHUH 3a/1a4 KJIacCU(UKALMU, perpeccuu, KJacTepu3ally, acCOLMALUU, YMEHbUICHUs
pa3MepHOCTH.

1.2. JlucuuniavHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEMOH  y4aCTHUKaAMU
00pa30BaTeNbHbIX OTHOIIEHUH, 00pa30BaTEIbHON MpOrpaMMbl BBICIIETO0 00pa3oBaHus (nanee —
OIl BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3yJIbTATOB 00yUEHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3ynbTataMu ocsoeHus OIT BO.

B pesynbrare M3ydeHus DUCHUILIMHBI OOYyYalOUIUiics AODKEH 00JaiaTh CIeTyOIuMH
KOMIIETEHIIUSIMU WM UX YacTsAMHU. KommneTeHIMy U HHAMKATOPbl UX AOCTHKEHMs IIPUBEICHBI B
tabune 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIMHA U MHAMKATOPOB MX JOCTHXKEHHUSI

Kareropwus (rpymma) Konn Kox 1 HanMeHOBaHWE HHIMKATOPA JOCTHIKEHHS
HalMEHOBaHHE
KOMIIETEHIH KOMIIETEeHIIUU
KOMIICTECHIINH
[IK-1.J1.1 npumMeHsieT OCHOBHbBIE AJITOPUTMBI
MAaIIMHHOTO 00YUYEeHHMsI, KOMIIBIOTEPHOTO 3pEHMUs,
00pabOTKH €CTECTBEHHOTO SI3bIKA, METOIBI
I1K-1 cnoco6en OLIEHKH TOYHOCTH MOJIeNIU Ha 6a3ze
PUMEHSTh AQHATTUTHYECKON TUTAT(OPMBI H/HUITH SI3bIKA
TEXHOJIOTUU IPOrpaMMUPOBAHUS JIJIsl pEILICHUS
[TpodeccuonanbHble poIp P TP
HCKYCCTBEHHOI'O npodeccnoHaNbHbIX 33/1a4 B 00J1aCTH
KOMITETEeHIIUH
MHTEJUIEKTa B JIEKTPOIHEPTETUKU
npodeccuonanbaor | [1K-1.J1.2 pemaer mpodeccuoHaibHbIe 3a1a4u
JeSITeIbHOCTH MPEIUKTUBHOTO M aHAIMTHYECKOTO TUIA C
MPUMEHEHHEM TEXHOJIOTHIA NCKYCCTBEHHOTO
MHTEJUIEKTa ¥ OOJIbIINX JAHHBIX B 00J1aCTH
JIEKTPOIHEPTETUKU

2. Mecro nucnutuinHbl B cTpykType OIT
JucuumnimHa MoXKeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YyYECHUH CIEAYIOIUX JUCIUTUIAH:
— «Marematuka, TeOpHsl BEPOATHOCTEN U MaTEMaTHYECKAs! CTATUCTHKAY;
— «ABTOMaTHu3aIys pacuéra U MPOCKTUPOBAHMS TEXHUUECKHX CUCTEM,

- ((I/IH(I)OpMaLII/IOHHBIC TCXHOJIOTHHN.

3HaHI/I$I, IMMOJIYYCHHBIC TIpU H3YYCHUU MaTCpUalia JaHHOU JUCHUIIINMHBI, MMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOT'YT MCITIOJB30BAaTbCA IMPU N3YUCHUHN APYIUX AVUCHUILINH:

— «MaremaTuuecKkue METOIbl UCCICIOBAHUI;

— «TeXHUKO-25KOHOMHYECKHE PUCKHU IIPpU CO3AaHUN HOBOHM TEXHHUKH)

3. O0BeM U TpyIOEMKOCTh TUCITUTUIHHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYJIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 1O TUCIUIUTHHE (M pacipele]IieHHe dTOW TPYJOEMKOCTH IO CEMeCTpaMm) MPeICTaBICHBI B
Tadymue 2.




Ta6mmma 2 — O6beM U TPYJT0EMKOCTh JTUCITUTIITUHBI

TpynoeMKocTh 1o
Bun yueGHoM paboThI Bcero cemMecTpam
Ne7
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 3/ 108 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuueckol no020moeKu 34 34
AyoumopHnuvie 3anamus, BCETO vac. 51 51
B TOM YHCIIE:
nexmu (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3aastus  (113), 17 17
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
CamocmoamenvHnas paboma, Bcero (dac) 21 21
Buo npomesxcymounoit ammecmayuu: 3auer,
madd. 3ager, sk3amen (3auer, Judd. 3auq, OK3. JK3.
OK3.*%*)

*k
HpHMC‘IaHI/Ie: KaHAUJIATCKHUU 3K3aMCH

4. CoaepskaHue TUCUUTUTHHBI
4.1. Pacnpepnenenue TpyI0€MKOCTH JTUCHUILIMHEI 110 pa3eiaM 1 BUAAM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCUMILTUHBL, UX TPYAOEMKOCTh

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

Pasnen 1. Ilonsatue «MckyccTBEHHBIN
UHTEIIEKT». O6acTh NPUMEHEHUS TEXHOJIOTUI 2 2 2 2
MCKYCCTBEHHOI'O MHTEJIEKTA.

Paznen 2. Ilonstie «MammHHoe 00yueHHe».
MamnaHoe 00yueHue U HCKYCCTBEHHBIH 2 2 2 3
MHTEJUIEKT. Buibl MarmmHHOro o0yueHwus..

Pa3nen 3. OcHOBHBIE 3TAIILI MAIIMHHOTO
o0ydeHus1, UX Ha3HAYCHNE U OCHOBHBIE 4 4 4 4
0COOEHHOCTH. MoJ1esT MaIIMHHOTO O0YYEHHS

Paznen 4. Peanusanus aIropuTMOB MAIIHHHOTO
o0yuenust Ha Python. Moy NumPy, Pandas, 6 6 6 4
MatPlotLib, Scikit-Learn

Paznen 5. IlpenoOpaboTka JTaHHBIX B CHCTEMAaX

1 1 1 4
MAIIMHHOTO 00yYeHHUSI.
Paznen 6. [IpumeHeHre KOHBENEPOB ISt
ONTUMM3ALMHU TOTOKOB onepanuii. Hactpoiika
MaITUHHO-00y9aeMbIX MO METOIOM 5 2 5 4

CETOYHOI'O MOMCKA.
OCco0EHHOCTH peanu3aluyd MOeIIeH
PErpecCUOHHOTO U KJIACTEPHOr0 aHAJIM3a.

Hroro B cemectpe: 17 17 17 21

Htoro 17 17 17 0 21




IIpakTHyeckass MOATOTOBKA 3aKIIOYAacTCd B  HEMNOCPEICTBCHHOM  BBIIOJHEHUHU
Oo0y4aromMMUCS ~ OMNpENEeNeHHBIX  TPYAOBBIX  (YHKIMH, CBA3aHHBIX C  Oyaymei
po¢eCCHOHATIBHON 1A TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI IPUBEICHO B Ta0OHIIE 4.

Tabmuna 4 — ConeprkaHue pa3JesioB U TeM JEKIIMOHHOIO UK

Howmep paszpena HaszBanue u conep:kanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

Paznen 1 [Tonsarue «VMckyccTBeHHBIN HHTEIIEKT». O0IACTh MPUMEHEHHS TEXHOJIOTUI
HCKYCCTBEHHOT'O MHTEJUIEKTa. MIcTOpHs pa3BUTHS TEXHOIOTUI
MCKYCCTBEHHOTO MHTEJIEKTa. HanpaBieHus pa3BUTHS UCKYCCTBEHHOTO
uHTeekTa. KiroyeBbie 0COOCHHOCTH €CTECTBEHHOTO MHTEIUICKTA.
CoiicTBa ciabohopMann30BaHHBIX 3371a4. DMIUPHUECKUil TecT ThioprHTa
IUIS1 OLICHKU MCKYCCTBEHHOTO MHTEIUIEKTa. VIHTe ek TyanbHbIe
MH(POPMAIIMOHHBIE CUCTEMbI KaK YHUBEPCAIBHOE CPEICTBO PELICHUS
HIMPOKOTO KpyTa 3a/1a4, Ui KOTOPBIX HET CTAHAAPTHBIX, 3apaHee N3BECTHBIX
MeTo/10B peureHus. Kiacc HHTeIuIeKTyanbHbIX 3a1a4. AJITOPUTMBI KaK
dbopManm3amus 3HaHUN 00 00padoTke maHHBIX. OOpabOTKa TaHHBIX U
00paboTKa 3HaHUH

Pazpnen 2 [Tonstue «MamunnHoe o0ydeHue». MammnaHoe o0ydeHue u
UCKYCCTBEHHBIN UHTEIIIEKT.
Tpu Buga MaIMHHOTO OOYYECHHUS:

— oOyuenue ¢ yuutesneMm. OCHOBHBIE pemiaeMblie 3a1auu. Obnactu
npuMeHeHus. [Iporao3upoBanue Ha ocHOBE 00yueHHs ¢ yuuTenaeM. 3ajaua
KJIacCU(UKALIUHU - pacliO3HaBaHHE METOK KJIaCCOB. 3ajiaya perpeccu -
MpeCKa3aHue 3HaUEHUN HETIPEPBIBHOW LIENIEBOM NTIEPEMEHHOM;

— oOyuenue ¢ noakperieHneM. OCHOBHBIE perraembie 3aaaun. O6mactu
npUMeHeHMs. PerieHne nHTepakTUBHBIX 33]1a4 Ha OCHOBE O0Y4EHUs C
MOJIKPETIIICHUEM;

— oOyuenue 6e3 yuurens. OCHOBHBIE perraeMble 3a1auu. O6nacTu
npuMeHeHus. OOHapyKeHUEe CKPBITBIX CTPYKTYP IIPH ITOMOIIM 00yueHus 0e3
yuautens. BelsiBiieHue NOATpyINI IpY MOMOILIM KiacTepu3auuu. CHIKEHNE
Pa3MEpHOCTH /ISl «CHKATHSI TAHHBIX»

Pazgen 3 OcHOBHBIE 3Tanbl MAIMHHOTO 00YYeHHUs, X Ha3HAYEHHE U OCHOBHBIE
O0COOEHHOCTH:

— mpeABapuTeNIbHas 00pabdOTKa JaHHBIX B CHCTEMaX MAITHHHOTO
oOydenusi. Haznauenue. OCHOBHBIE OCOOEHHOCTH;

— ortan «O0yueHue» B CUCTEMaX MAIIMHHOTO 00yueHus. [[puHIUTIBI
(hopMupOBaHHS TPEHUPOBOYHOTO HaOOpa MaHHBIX. Vcrons30Banme
nepekpEcTHOM mpoBepkH. I unepnapaMeTpudeckas ONTUMU3ALUS;

— DTall OLEHKHA 0000MIaroIIel CIIOCOOHOCTH B CUCTEMAaX MAaIIMHHOTO
oOyuenus. [TonsaTus Tounoctu (Precision) u Beproctu (accuracy)
(GyHKIMOHUPOBAHUS MOJIEIEH.

OcobeHHocT BbIOOpa ONTUMAIBHOW MOJENHM MAIIMHHOTO OOy4eHus,
TurmoBast 3aBUCIMOCTD MEXKAY CIOKHOCTBIO MOJEITH MAIIMHHOTO O0yYeHUsS U
oleHKOM e€ a¢pdexkTuBHOCTH. THUMOBas 3aBUCUMOCTH OLIEHKH 3(P(HEKTUBHOCTH
MojeIel MaIIuHHOTO oOydeHus oT pasmepa oOyyaroren
MOCTIeI0BATEIbHOCTH.

dopmalibHas MOCTAHOBKA 33J]a4 MAlTMHHOTO 00y4eHUs




Pasgea 4

Peanuzanus anroputma oOyueHus: mnepcentpoHa Ha Python. Moaynu
NumPy, Pandas, MatPlotLib, Scikit-Learn.

Crpoenue U pyHKIUN OHOJIOTHYECKOTO HelpoHa. Peanuzanus
neprentpona Ha Python ¢ ucnonb3oBanuem scikit-learn. TperupoBka
NepCenTpoHa.

AnantuBHbil TuHeHHBIN HelipoH (ADALINE). Tpenuposka ADALINE
METOJaMH{ aKETHOTO U CTOXACTUYECKOTO IPAJUEHTHOTO CIYCKa.
Jlunamuueckoe oOy4yeHue.

Moenb JIOTUCTHYECKON perpeccuu. TpeHHpPOBKa JIOTUCTHYECKOM
perpeccuonHoi Mojenu B scikit-learn. Pemenue npo6iemsl nepeoOydeHus
IIPU TIOMOILU PETYJISPU3AIHH.

Merton onopabIx BekTopoB (SVM). Kiaccudukanus ¢ MaKkCUMalbHBIM
3a30pOM H C MSTKUM 3a30poM Ha ocHoBe SVM. Pemenne HemMHEHHBIX 3a1a4
siACpHBIM MeTo0M SVM.

Moienn MalmMHHOTO 00y4EeHUs Ha OCHOBE JIEPEBLEB PELLICHUM.
OO0nbsicHeHue pe3ysbraToB 00yueHus. CirydaiiHbli Jiec.

Mozesb MaMHHOTO 00YYeHUs Ha OCHOBE K OJIvkaiImx coceei.

HawusHb1ii BaiiecoBckmii kitaccuukarop.

Pa3zgea 5

[IpenobpaboTka naHHbIX. Pemenue mpoOieMbl MPOMYIIEHHBIX JTaHHBIX.
O6paboTka KaTeropHajJbHBIX JaHHBIX. Pa30WBka HaOopa MaHHBIX HA
TPCHUPOBOYHOE M TECTOBOE IOAMHOXECTBa. lIpWBeneHUE NPHU3HAKOB K
onuHakoBoil mikane. OTOOp coaepKaTeNbHBIX Mpu3HAKoB. OmnpeneneHue
B2XHOCTHU TIPU3HAKOB.

CokaTve TaHHBIX IyTEeM CHIDKEHUS pazMepHOCcTH. CHIDKEHUE
pa3MepHOCTH 0€3 yUuTelsl Ha OCHOBE aHaJIM3a TJIaBHBIX KOMIOHEHT. Cxxarne
JaHHBIX C YUYUTEIEeM MyTeM JTUHEHHOT0 TUCKPUMUHAHTHOTO aHAN3a.
SnepHbIil METO/ aHaIM3a IJTABHBIX KOMITIOHEHT JIJI1 HEJIMHEHHBIX
O0TOOpaKCHHIA.

Pa3znea 6.

OnTumu3anus HIOTOKOB Olepaluii Mpyu nomMouy KoHseiiepoB. ToHkas
HacTpolKa MalIMHHO-00y4YaeMbIX MOJiesIeil METOJIOM CETOYHOTO MOMCKa.

[Iporuo3upoBanne 3Ha4€HHI HENPEPBIBHOM 1I€JIEBOM IEPEMEHHOM Ha
OCHOBE PErpECCHOHHOI0 aHaIu3a.

Pabota ¢ HeMapkupOBaHHBIMU JAHHBIMH - KJIACTEPHBII aHAIU3.

TpeHnpoBKa UCKYCCTBEHHBIX HEMPOHHBIX CE€TEH I pacliO3HABaHUA
N300paKeHU.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEJICHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHs U UX TPYJIOEMKOCTh

N3 Hux No
Dopmsbl .
Ne TeMbl mpakTHYECKNX TpynoemMKoCTh, |IIPaKTHYECKOH |paznena
. MPaKTHIECKUX
n/m 3aHATUN . (uac) MOATOTOBKH, |AUCIUI
3aHATHH
(gac) JIMHBI
Cemectp 7
1 | Kiacc uHTeIIeKTyaIbHBIX TpYIIOBast 2 2 1

3amad. OO0paboTKa JaHHBIX U
00paboTKa 3HaHUH.
AJITOPUTMBI KaK
dopmanu3zanys 3HaHUH 00
00paboTKe TaHHBIX.




OOyueHue ¢ yunTesneM.
OCHOBHBIE pelIacMbIe
3a7a4M. 3a1ada
KJaccupuKanuy. 3aaada
perpeccum.

IPYIIIOBas

[IpenBaputenbHas oOpaboTka
JAHHBIX B CHCTEMax
MAIIMHHOTO O0YYCHHSI.

rpynmnoBast

Peanuzanus nepuentpona Ha
Python ¢ ucnonszoBanuem
scikit-learn. TpenupoBka
MepCcenTpoHa.

AanTUBHBINA THHENHBIH

ueiipon (ADALINE).

IPyIIIOBast

Moenb 10riCTHUYECKOM
perpeccun. Pemenue
po0JieMbl nepeoOyueHus
IIPH TIOMOIITH
PeTyISIpU3AIIHH.

MeTo1 OTTIOPHBIX BEKTOPOB
(SVM). Pemienue
HEJTMHEHHBIX 3a/1a4 SACPHBIM
MeTongoM SVM.

IpyInIoBas

Mojenu MaltmHHOTO
00y4eHUs1 HA OCHOBE
JIEPEBLEB PELICHUMN.
Cry4aifHblii Jec.
Monenb MalltuHHOTO
o0yuenus Ha ocHoBe K
OJIMKANIIINX COCENEN.
Hawusneblii baliecoBckuii
KJaccupukarop.

rpymnioBasd

Bcero

17

17

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IIPUBECHBI B TaOIUIIE 6.

Tabauna 6 — JlaBopaTtopHble 3aHSITHS U UX TPYJIOEMKOCTh

Ne
/o

HaumenoBanue 1abopaTopHbIX paboT

TpynoemMkocTsb,
(gac)

N3 Hux
MPAKTUYECKON
MOATOTOBKH,
(dac)

Ne
paszena
JIACITATT

JINHBI

Cemectp

7

Pa3zpaboTka Moaenu TMHEHHOTO

agantuBHoro Helipona (ADALINE) na
OCHOBE 0a30BOI0 KJlacca MepcenTpoHa

2

Knaccudukanus Ha OCHOBE EPCENTPOHHON

MOJIEJIH C MCIIOJIb30BaHNEM OMOIIMOTEKHA

Scikit-learn




3| Kiaccudukanus Ha oCHOBE MOJIEIH 4 4 3
JOTUCTHYECKOH perpeccuu ¢
ucnoJip3oBanueM oudmmoreku Scikit-learn

4 | Kiaccudukamus METOIOM OITOPHBIX 6 6 4
BEKTOPOB C UCIIOJIb30BaHUEM OHOIHOTEKH
Scikit-learn

5| Knaccudukanus TMHEHHO pa3aeaTnMbIX 1 1 5

00BEKTOB (TpH MPU3HAKA, YETHIPE KJIacca) ¢
ucnosb3oBanueM oudanoreku Scikit-learn

6 | Kraccudukanus nuHelHO Hepa3aeIuMbIX 2 2 6
00BEKTOB C HCIIOJIb30BAHUEM OMOINOTEKH
Scikit-learn
Bcero 17 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarommxcs
Bunpl camocrositenbHON paboThI U €€ TPYJOEMKOCTh ITPUBEICHBI B TabHLe 7.

Tabauna 7 — Buzabl camocTosTenbHONU pabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 7,
Bua camocrositensHOM paboThI
qac qac
1 2 3
M3yueHne TeopeTUyecKoro Marepuasia
15 15
nucturnHel (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Beinmonuenue pedepara (P)
IToaroToBka K TEKyI1eMy KOHTPOJIIO 5 5
ycrneBaemoctu (TKYVY)
Homamnee 3amganue (/13)
KontposbHble pabotsl 3a04HukoB (KP3)
IToaroroBka K MpOMeXyTOYHOMU 4 4
atrectrauuu (ITA)
Bcero: 21 21

5. Ilepedyenn yueOHO-METOUIECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON PabOoThl 00yUarOMUXCs [0 JUCHUIUTMHE (MOJTYJIIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITEIbHON paboThl 00yYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX W3JaHUN
[lepeuenb mevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUHN IpUBeieH B Tabmulle 8.




Ta6mmia 8— IlepeueHb MeYaTHBIX U JICKTPOHHBIX YUCOHBIX HU3JaHUN

Komuectso
9K3e OB B
[udp/ bubnuorpadudeckas ccpuika 614%1(@
URL anpec
(KpoMe BIIEKTPOHHBIX
AK3EMILTSIPOB)
YK Pamka Cebactbsin, Mupmxanunu Baxun. Python un
681.3.07 MalTuHHOE O0yYEHHE: MAIIMHHOE U TIIyOOKOE 00yueHure
¢ ucnoabp3oBanueM Python, scikit-learn u TensorFlow 2,
3-e u3a. Ilep. ¢ anrn. — CII6.: «dunanektuka», 2020. —
848 c.
Y]K: XKepon Opennen. [Ipuknagnoe MammHHOE 00YUICHHE C
681.3.07 nomoinsto Scikit-Learn, Keras u TensorFlow:
KOHIIEIIUH, THCTPYMEHTBI U TEXHUKHU IS CO3TAHUS
MHTEJUIEKTyallbHbIX CUCTeM, 2-€ u3[l.: Ilep. ¢ anri.—
CII6.: OO0 «unanextuka», 2020.-1040 c.
YK 004.43 | Ilaac JQ:x. Bangep. Python ans cnoxsbIX 3a1a4: Hayka
I137 0 JaHHBIX. 2-€ MeXayHap. u3ll. — Acrana: «CrnpuHt byk»,
2024. - 592 c.
YK Jlxxowmwu [Ipatuk. cKycCcTBEHHBIM UHTEIUIEKT C
681.3.07 npumepamu Ha Python.: Ilep. c
anri. - CI16.: OO0 "JInanektuka", 2019. — 448 c.
ISBN Anpnpeac Mromnep, Capa I'Bunio. Beenenue B MammnaHoe
978-5- oOyuenwne ¢ nmomotpio python. PykoBoactso st
9908910-8-1 | cmenmanuctoB no pabote ¢ AaHHBIMU. — M.: U1]
«['eBuccray, 2017. — 393 c.
YVIK JIyuc I[lenpo Kosnwo, Bumu Puuaprt. [Toctpoenue
0004.438 CHCTEM MAalIMHHOTO 00ydeHus Ha si3bike Python. 2-e
n3nanue/ nep. ¢ anrt. CounkuH A.A. — M.: JIMK Ilpecc,
2016. - 302 c.
YK On6on Kpuc. MammnHoe 00ydeHue ¢ UCIoIb30BaHUEM
681.3.07 Python. C6opuuk peuentos: Ilep. ¢ aurn. — CI16.: BXB-
[TerepOypr, 2019. — 384 c.: uin.
YK 004.62 | Cunen [JaBu, Melicman ApHo, Ann Moxamen. OCHOBBI
Data Science u Big Data. Python u Hayku 0 naHHBIX. —
CIIG.: ITutep, 2017. — 336 c.
7. IlepeueHb 37IEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
UH(HOPMAIMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn « IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB nH(pOpMaITMOHHO-

TGHGKOMMYHHK&HHOHHOﬁ CCTU

«AnTepueT,

npuBe/eH B Tabnmie 9.

HGO6XO,Z[I/IMBIX JJIA  OCBOCHUA AHMCLHHUIIIIMHBI




Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECypcoB HH(OpPMAIMOHHO-
TEJIEKOMMYHUKAMOHHOU ceTtu «HTEepHEeT»

URL agpec HaumenoBanue

http://www.machinelearning.ru/wiki/i | [TpodeccruonanbHbIil THPOPMAIIMOHHO-AHATUTUICCKUI
ndex.php?title=3arnaBHasi_ctpaHunia | pecypc, MOCBSIICHHBIH MAIIMHHOMY OOYYEHHIO,
pacro3HaBaHHUIO 00Pa30B U MHTEIUIEKTYaTIbHOMY
aHaJM3y JaHHbBIX

http://python.org OdurmanbHeIi caiT s3pika Python

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

8. Ilepeuenr MHPOPMATMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEUCHHS, MCHOJIB3YEMOI0 IpPHU OCYHIECTBICHUU
00pa30BaTEILHOTO MPOoIEcca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yEMOT0 IPOrPaMMHOTO oOecTieueHHs npeacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHp mporpaMMHOT0 00€CIICUCHIS

Ne i/t HaumenoBanue

1 Anaconda 2020.11 For Windows Installer

2 Python 3.7 version

3 Spyder 4.2.3

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPoIiecca Mo AUCIUILTHHE

[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMIPEICTABICH B
Tabmmite 11.

Tabauna 11— Ilepeuenb MHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HammMmenoBanme
1 Omnnaita-kaura « CripaBodHMK 10 HayKe 0 AaHHbIX Pythony
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
2 JlataceThl 10 MaIMHHOMY OOY4EHHIO
http://archive.ics.uci.edu/ml/datasets.php

9. MarepuanbHO-TeXHUYECKast 6a3a
CocraB MaTepHaTbHO-TEXHUYECKONW 0a3bl, HEOOXOAMMOW ISl  OCYIIECTBIICHHS
00pa3oBaTeNbpHOTO Mpoliecca Mo TUCIUIUIMHE, TIPeCTaBiIeH B Tabmuiel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUIECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
/1 MaTepHUaTbHO-TEXHHUECKOHN 0a3bl (TIpu HEOOXOMMOCTH )
MynpTumMeaUiHAS JIEKIUOHHAS ay AUTOPUS B.M. 21-21

KommnbroTepHslit kinacc b.M. 31-04



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/
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
http://archive.ics.uci.edu/ml/datasets.php

10. Omnenounble CpencTBa s TPOBEACHUS TPOMEKYTOUHOM aTTeCTaIluN
10.1. CoctaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS IPOMEKYTOYHOW aTTECTAllUU
00yyJaronuxcs no IUCIUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPECTB JIJIsl MPOBEACHHMSI IPOMEKYTOYHON aTTeCTalluU

Bua npoMexyTo4HOM arTecTaluu [IepedyeHb OLICHOYHBIX CPEACTB
OK3aMeH Crucok BONPOCOB K 9K3aMEHY;
3amauu;
TecTsl.

10.2. B kauecTBe KpUTEpHUEB OIEHKH YPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETCHIIMA OOYyJYaIONMMUCS MPUMEHsIETCS S-0ayTbHas MIKaia OLEHKA CPOpMHUpPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas mpuBeeHa B Tadumie 14. B TeueHne cemecTpa MOXKET HCIOIB30BAThCS
100-6annpHast ~ mKaja ~ MOIYJILHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHia
UCTIOJIB30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATUBHBIM aKTOM
'YAIL
Tabnuua 14 —Kpurepuu olieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIIETCHITHI

Or11eHKa KOMITETEHIUI

XapakreprucTiuka chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayutpHad mIKama PAKTEp (bopmp

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPaMMHBIN
MaTepuar,

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO U TPAMOTHO €r0 U3JIaraeT;

— OMUpasiCh HAa 3HAHMUSI OCHOBHOM W JIOMOJIHUTEIHLHOW JIUTEpaTyphl,
TECHO MPUBS3LIBACT YCBOCHHBIE HAYYHBIC MOJOXKEHHS C MPAKTUYECKOM
JIeATEILHOCTBIO HAIIPABJICHUS,

— yMeso 000CHOBBIBAET U apTYMEHTHUPYET BBIJIBUTAEMBIE UM UICH;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— CBOOOJTHO BJIQJICET CUCTEMOH CIICIIMAIM3UPOBAHHBIX MOHITHA.

«OTIIMYHO»
Ga4YTCHO»

— oOyuyaroIuiicss TBEPI0 YCBOWI MPOTpaMMHBINA MaTepual, TPaMOTHO U
M0 CyIIeCTBY H3JIaraeT ero, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeTbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIIaJICET CUCTEMOM CIICIIUATU3UPOBAHHBIX OHSATHMH.

«XOpOoLIO»
(GavTCHO»

— o0yyaromuiicss yCBOWJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYLIECTBY M3JIaraeT €ro, ONHMpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBHI;

— JIONyCKaeT HECYIIECTBEHHbBIE OIIMOKN U HETOYHOCTH;

— UCIIBITBIBAET 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHWUN 3HAHWUU
HaIlpaBJICHUS;

— cnabo apryMEeHTUPYET Hay4yHbIE TTOJI0KEHUS;

— 3aTpyIHsAeTCA B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTHYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHSITHII.

«YHAOBJICTBOPUTCIIEHO»
(GavTCHO»

— o0OyJaromuicss HE YCBOWJI 3HAYUTEIILHOM 4YacTH MPOrPaMMHOTO
MaTepuana;

— IOMyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  MPH
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaPaBIICHUY;

— UCTIBITBIBACT TPYJAHOCTH B PAKTHYSCKOM IMPUMEHCHHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE TIOJIOKEHUS;

— He (hOPMYJIUPYET BBIBOJOB M 000OIICHHUH.

«HCYOOBJICTBOPUTCIILHO»
«HE 3a4YTCHO»

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WIIK UHBIE MAaTEPUAIIBI.
Bomnpocsr (3amaun) nist sKk3amMeHa mpeIcTaBlieHbl B Tadsmie 15.




Tabmuia 15 — Boripocs! (3amaun) 115 2K3aMeHa

Ne
/o

[lepeuenp BonpocoB (3aa4) A IK3aMEHa

Kon
WHIUKATOpa

. Jlaiite omnpeneneHue MNOHATUIO «VICKyCCTBEHHBI  HMHTEIUIEKT».

[Tosichute TepmuHbl «CnaOblii WMCKYCCTBEHHBIM HWHTEUICKT» U
«CunbHbIN UCKYCCTBEHHBIN UHTEILICKTY. Ilepeuncnure
0COOEHHOCTH  clabo(opMaTM30BaHHBIX 3a7ad KaK OCHOBHOM
o0JacTH TPUMEHEHUS TEXHOJOTHMH HWCKYCCTBEHHOT'O HMHTEJUICKTA.
[IpuBeauTe NpuMepbl TaKUX 3a]1a4.

. Tlo KaKOMY HPHU3HAKY MOXHO BBIACIWUTH UHTCIIJICKTYAJIbHBIC 3ada4U

cpemu Ipyrux 3amad  oOpabotku unHdopmauuu? Ilpusenure
MpUMEPhl MHTEIUICKTYalbHBIX 3anad. [losicHuTe, 4YTO Ha3BIBAIOT
MHTEJUIEKTYyalIbHBIMU HUH()OPMAIIMOHHBIMH TEXHOJIOTHSIMH.

. Haiire ompenenenue nousathio «MamuHHOe oO0yuyenue». C uem

CBSI3aHO CBOMCTBO 0OyueHus B Takux Mmozemsix?  Ilepeunciure
OCHOBHBIE (haKTOPHI, BIUSIOMUE Ha Y3PPEKTUBHOCTD MCITOIB30BAHUS
METOZOB  MAIIMHHOTO OOydeHus, U JalTe UM  KpaTKylo
XapaKTEPUCTHKY.

. HpI/IBe,I[I/ITC KJ'IaCCI/ICI)I/IKaI_[I/II-O CUCTCM MAalINHHOI'O O6y‘lCHI/I${ 110

00BEMY W THITYy KOHTPOJS BO BpeMsi OOyYCHHUS, B 3aBUCUMOCTU OT
CIIOCOOHOCTH 00y4aThCs HA OCHOBE IMOTOKA BXOJSIIUX JAHHBIX, IO
cioco0y o0oOmenusi 3HaHui. J[laiiTe KpaTKyr XapaKTEePUCTHKY
HEePEYHCIICHHBIM KIIACCAM CHCTEM.

. Iosicaute ocobeHHOCTH OOYYEHHS ¢ yUUTETEM KaK BHUJIa MAIIMHHOTO

oOyuenus. IlpuBeanure MOCTaHOBKY 3aJaud OOYYEHHS C yUUTENEM.
[lepeuncnure TUMbI 33a4 00YUYEHHS C YUUTEIEM, B 3aBUCUMOCTH OT
BHJla MHOXKECTBA JOIYCTUMBIX OTBETOB. [losicHuTe, 4TO Ha3bIBaeTCA
MPU3HAKOBBIM ONHMCAHHEM OOBEKTa M3 MHOXKECTBA HCCIIEIYEMBbIX
00bekTOoB. Kakue THIbI IPU3HAKOB CYIIECTBYIOT?

MK-1.]1.1

.Hepe‘{I/ICHI/ITe OCHOBHBIC OJTallbl PCEIICHUA 3ada4u MAlIUHHOT'O

oOydenwus ¢ yuutesnem. [losicHUTE coaepikanme Kaxaoro dTara.

. IlosscHUTE 0COOEHHOCTHU O6y‘{eHI/I${ 0e3 YUUTCIIA KaK BUJIda MAIIMHHOT O

oOyuenus. Ilepeunciute Haubonee XapakTepHble  00JaCTH
UCTOJb30BaHUsl oO0yuyeHus Oe3 yuurens. Kakue Tunbl 3anadu
pematorcss MeTogamMu oOyuyeHus: Oe3 yuutena? JlaiiTe KpaTkyro
XapaKTePUCTUKY TUM 33/1a4aM.

. Iosicaute ocobeHHOCTH OOydYeHHs] C TOAKPEIUICHHEM Kak BHA

MaluHHOrO 00y4eHus. [IpuBeauTe NOCTAaHOBKY 3aJa4uu OOy4eHUs C
noakpersieHueM. ONUIINTE CXeMy B3aUMOJICHCTBUSL areHTa co
cpenoi npu peanuzanuu o0ydeHus ¢ noakperuienuem. [lepeuncnure
XapakTepHble 001acTH MPUMEHEHUS 00YUEHHUSI C TIOJIKPEIICHUEM.

. IlosscHuTE 0COOECHHOCTH OIOCHKHW Ka4dCCTBa pa6OTLI KJ'IaCCI/I(I)I/IKaTOpa.

[Touemy  kodduimeHT  ommOOYHBIX  KiIaccuPUKammii U
MPaBUILHOCTh KIaccupuKauu HE BCeraa SIBJISIFOTCS
3¢ PexTUBHBIMU TIOKa3aTeNsIMU KadecTBa Kiaccudukamuu? Yrto
Takoe MaTpulia HerouHocTel? Kak onpenenuTs TOYHOCTD U MOJTHOTY
KJIaCCU(PUKAIMK C UCIIOIB30BaHUEM MaTpHIlbl HeTouHocTel? Kakue
OCOOCHHOCTH  KJIacCU(HUKATOpa XapaKTePU3YIOT TOYHOCTh U
MoJIHOTa?

10. Kak BBITJIAAAT THUIIOBBIC 3aBUCHUMOCTHM TOYHOCTHM OT IIOJHOTHI

TK-1.]1.1




KJIacCU(UKAIINH, a TAK)KE TOYHOCTH U TIOITHOTHI OT IOPOTa MPUHSATHUS
pemenus? IlosicHUTE Takoe TIOBEICHHE JIaHHBIX 3aBHCHUMOCTEH.
[Tosichute, uTo Takoe «muepa F1», Kak oHa ompeaenseTcs u JUIs Yero
HCIIONTB3YETCS.

11. TlosicHute, Kak HCIOJB3YyeTCS KpuBasi pabouyeil XapaKTepHUCTUKU

npuémuuka (ROC) mis oneHKH kadecTBa pabOTHI KiIaccupUKaTopa.
[IpuBenuTe xapakTepHbli BUJ JaHHOW KpuBOW. Kak BwIMIsSaUT
KpuBas pabouell XxapaKTepUCTHKU NPUEMHUKA [IPH YUCTO CIy4yailHON
knaccupukanuu?  Jng  Kakux 1eneil  0ObIYHO — MCIIONIb3yeTcs
U3MEpeHue IUIOMAAM TOJl KpHUBOW pabouelt XapaKTepUCTUKU
npuémuuka (AUC)?

12. Tlosicuure, Kak  CTpOMUTCA  MaTpulla  HETOYHOCTEW  TMpu

13

14

15.

16.

17.

MHOT'OKJIacCOBOM Kiaccuukanuu. Kak MOKHO OIEHUTh TOYHOCTh U
MOJIHOTY JIJISl KaXKJIOTO KJlacca, a TakKe Pe3yJIbTUPYIONInEe 3HAUCHUs
TOYHOCTH U MOJIHOTHI KJIacCU(UKAIIHU.

[Tosicaute O0OCOOEHHOCTHM OIIGHKM KadecTBa paboThl  Mojeneit
perpeccun. B kakux ciydasx OTHAIOT NPEANOYTEHHE KPUTEPHUIO
kauectBa RMSE, a B kakux ciayyasx kputeputro MAE?

B uém cocroutr cBoiicTBO 00o0O0miaromeil cnocoOHOCTH MOJAETH
MalmMHHOro oOydeHus. Kakue mnpuémMbl UCHOIB3YIOTCS — AJIs
TEOPETUYECKOW M SMIIMPUYECKONM  OLIEHKH  o0oOmiaromniei
CIOCOOHOCTH: OIIEHKa MAaTeMaTUYeCKOr0 OXHUIAHHUA CPEIHUX
MOTeph, OLIEHKA BEPOSTHOCTH TMEpeoOydyeHHs, OlEeHKa Ha
omioxeHHbIX gaHHbIX (hold-out), oreHKa CKOMNB3SINEro KOHTPOJIS
(cross-validation).

HazoBute OCHOBHBIE TPUYMHBI BO3HWKHOBEHHUS MEpeoOydeHHs W
He000y4YeHHs B MOJIENAX MalIMHHOTO oO0ydeHus. Ilepeuuncnute
OCHOBHBIE CITOCOOBI MUHUMU3ALINU NIEPEOOYUECHHUS.

[TosicHuTe TOHATHS CMELIEHMs, JUCHepCMH U HEYCTpPaHUMOMU
MOTPEUTHOCTH KaK TPEX COCTABISIOMIUX OIIMOKK 000OIICHUS
MoJiesiel MalTMHHOTO 00y4eHusl.

[Tosicuute XapakTep H3MEHEHHUs OLEHOK 3((EKTHUBHOCTH Mojenei
MAIIMHHOTO OOY4YeHMs NpPU BO3PACTaHUU HX CIOXKHOCTU (Kpugvle
npoeepxu, validation curve) u pasmepa oOydaromiei BBIOOPKH
(kpuswvle 06yuenus, learning curve).

18.

19.

20.

21.

22.

23.

[Tepcentpon Po3zen6natra. CTpyKTypHas cxema U MpaBHiIO0 00yUYeHUS
IepCENnTPOHA.

Mopens agantuBHOro nuHeHoro Heiipona. O6yuenue ADALINE
Npyd TOMOUIM METoAAa TPATUEHTHOro cmnycka. IlakeTHbld U
CTOXaCTUUYECKUI T'PAJANEHTHBIN CITyCK.

Mopene norucrtnueckor perpeccun. Ilokaxkure, UYTO  BBIXOJ
CUTMOUJANBHOW  (YHKIMM  MOXXHO  MHTEPIPETHpPOBATh  Kak
BEPOATHOCTh MPUHA/UIEKHOCTH OTAEIBHO B3SITOr0 00pasiia nepBomy
KJI1accy.

OOyueHune Mojenu JOTUCTHYECKON perpeccuu. Pemienue mnpoOiaembl

nepeoOyueHHst MPHU MOMOILM peryispu3anuu. L2-perynsapuszamus

Merton onopHbIx BekTopoB. Kiaccudukanus ¢ MArKUM 3a30poM ISt

oOecrieyeHnss CXOAMMOCTH  ONTUMH3AIMM TpPHU  JOIMyCTUMOCTHU

OmUOO0YHON KITaccu(PUKaIuu.

Pemenne HenuHENHBIX 3a7ad IOpU IOMOIIM METOAA OIOPHBIX

BeKTOpoB. JloGaBieHne K HaOOpy JaHHBIX JONOJHMUTENbHBIX

TK-1.]1.2




24,

25.

26.

27.

28.

npusHakoB. Mcnonb3oBanue npusHakoB 6sm3octu. RBF-dyHkIms kak
GbyHKIMSA O100MS.

I'unepnapamerpuyeckass  ONTHMM3alUsg  MOJEIEH  MAalIMHHOIO
oOyuenus. Hcronb3oBaHue pemEéTyaToro TMoOHWCKa Ui BbIOOpa
HaWIy4IlHUX TUIEPIIapaMeETPOB MOJEIIH.

Mopaens Ha OCHOBE JepeBa MNpHUHATUS pemieHuil. OCHOBHBIE
ocobenHoctn Mojenu. IlocTpoeHue naepeBa pelIeHW Ha OCHOBE
MpUHIIMIIA HAauOOJIbILIEro MpupocTa uHpopMauu. ['unepnapamerpsl,
00eCTIeYNBAOIIUE MTOICTPONKY MOJICIH.

Mopens Ha ocHOBe ciydaiiHOro Jjeca. OCOOEHHOCTH MOJIEIIH.
ANropuT™M «BBIpAlIMBaHUS» CilydaiiHoro jeca. ['mmepnapamerpsl,
o0ecrneunBaroIIre NoICTPORKY MOJICIH.

Knaccudpukarop Ha ocHoBe Kk Ommkailmmx cocenedl W ero
ocobeHHocTH. [unepmapamerpsl, oOecreuYuBarONIe IMOACTPOUKY
MOJIETIH.

HauBnbiii OaifecoBckuii knaccugukatop. OCHOBHBIE OCOOEHHOCTH
MOJIENIN ¥ 00J1acTh €€ IPUMEHEHHSL.

29.

30.

31.

32.

33.

[Tpuémbl  TpenBapUTENLHONM  OOpaOOTKM  JaHHBIX B MOJACISAX
MaIlMHHOTO O00y4eHus. PemieHue mpoOieMbl € HEIOCTAIOUIMMHU
JTaHHBIMH, 00pabOTKa KaTCTOPHAIBHBIX (UMEHHbIX U NOPSIOKOBHIX)
JaHHBIX, BBIOOp 3HAYMMBIX TNPU3HAKOB (ucnoavzosanue Ll
pezyiapu3ayul, aieopumm nocie008amenbHO20 6blO0pa NPUSHAKOS,
OYEHKA BANCHOCMU NPUSHAKOE C NOMOWbIO CILYHAUHBIX J1ECOB).
Brinenenne MpU3HAKOB: C)KaTHE JAHHBIX C TIOMOIIBIO TMOHFKECHUS
pa3MepHOCTH MPOCTPAHCTBA MPU3HAKOB. AHAJIN3 IIABHBIX KOMIIOHEHT
(Principal Component Analysis). JIuHe#HbI JAUCKPUMUHAHTHBINA
ananus (Linear Discriminant Analysis).

AHcamOnu Mojeneil MamuHHOTO oO0ydeHusi. OCHOBHBIE MOAXOIBI K
co3nanuio ancamouieit. barrunr (bagging).

AmncambiieBoe obyuenue. Bycrunr (boosting). Anroputmer  Boostl,
amantuBHbIA OycTunr (AdaBoost), rpaauentHsiii 6yctunar (GBM).
AncambneBoe o0yuenne. CtexkkuHr (Stacking).

MK-1.]1.2

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuie 16.

Tabmuna 16 — Bonpocs! (3a1aun) s 3adera / audd. 3adera

Ne i/t

[Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera

Kon
HHJAKATOpa

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM [l KypCcOBOTO TMPOCKTHPOBAHUS/BBIIIONHEHUS KYpPCOBOH pabOThI
MpeICTaBICHBI B Ta0mwmie 17.
Tabnuna 17 — Ilepeyerp TeM Uit KYPCOBOTO MTPOSKTUPOBAHMUSI/BBITIOIHEHUSI KYPCOBOM pabOThI

Ne o/ [TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS
~ KypCcOBOW pabOThI
Y4eOHBIM IJIAHOM HE MPEIYCMOTPEHO
BOHpOCBI AJIL - OpPOBCACHUSA HpOMe)KYTO‘-IHOI\/'I arrecCralluu B BHUAC TCCTUPOBAHUA

MpeACTaBICHBI B Tabmwmie 18.




Ta6mmia 18 — [IpumepHsIii TepedeHb BONPOCOB ISl TECTOB

Ne . Kon
[TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB
n/m WHJMKaTOpa

1 mun. 3aoanue KOMOUHUPOBAHHO2O MUNA C BLLOOPOM OOHO20 BEPHO2O OMBEMA
U3 yemuwipex npeoyloHCeHHbIX U 060CHOBAHUEM 8b1O0OPA

Wuctpykuums: IlpounTaiite TEKCT, BBIOEPUTE MPABUIIBHBIN OTBET U 3AIHILIUTE
apryMeHTbl, 000CHOBBIBAIOIME BEIOOP OTBETA

1 Kakyto mnomass mox kpuoit ROC (Area Under the Curve - AUC) IK-1.4.1
OyzneT uMeTh Oe3ynpedHbil kinaccudukarop? K-1.4.2

A) 0.0;
b) 0,5;
B) 1,0;
I 2,0.

2 Kakas u3 MeTpuk MOKET MPUHUMATh OTPULIATEIILHBIC 3HAUYCHHUS ? IK-1.11.1
MK-1.4.2
A) R"Z;

b) MAE;

B) RMSE;
I') Accuracy.

2 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKOIbKUX 8APUAHMOB8 OMEema
U3 NPeONIONCEHHBIX U PAZBEPHYMBIM 0O0CHOBAHUEM 8bLOOPA

Wuctpykuums: IlpounTaiite TEKCT, BBIOEpUTE MPABUIBHBIE BAPUAHTHI OTBETA U
3aMUIINTE apryMEHThI, 000CHOBBIBAIOIINE BHIOOP OTBETOB

3 Kakwue u3 MeTpuK COBMECTHO JAIOT IOCTATOYHO MOJIHYIO IK-1.11.1
XapaKTepUCTHKY KilaccupukaTropa rmpu HecOanancupoBanHoii Beioopke? | [TK-1.J1.2

A) Accuracy;

b) Recall;
B) Precision;
I F1.
4 Kakue meToapl MalIMHHOTO 00y4eHUs UCIOJIb3YEeTCS s IK-1.14.1
Kiaccupuramnu? IK-1.1.2

A) Jluneiinas perpeccus;

b) Jloructuueckas perpeccus;

B) I'panuenTtHslii criyck;

[') MeTton riaBHBIX KOMIIOHEHT;

1) Metoa K-cpennux;

E) Metox onopHbIXx BeKTOpoB (SVM).

3 mun. 3aoanue 3AKpbvintoco muna Ha yCmaHoe61eHue coomeenicmeusl

HNuctpykuus: IIpounTtaiiTe TEKCT M yCTaHOBUTE COOTBETCTBHE. K KaXk10i MO3UIINH,
JTAHHOM B JIEBOM CTOJIOIIE, TOJI0EPUTE COOTBETCTBYOIIYIO TTO3UITHIO B




IIPaBOM CTOJIOLIE

YcranoBute coorBercTBUe. Tunsl ancamoeir moaeneit mammunoro | [TK-1.J1.1

00yYeHHS U ONHCAHUE IK-1.1.2
1 Barruar A) MeTona MoCTpOSHUsI HECKOJIBKUX MOJIeTIei
Bootstrap Aggregating) Ha OCHOBE CITy4allHBIX MOJBBIOOPOK

oOyyaromiell BBIOOPKH, arperupoOBaHuUe
pE3yJIbTATOB JUIA MOJIYYEHHUS
OKOHYATEJIHHOTO MPOTHO3a

2 Byctunr (Boosting) b) Cnoco6 noctpoeHus nocieaoBaTeaIbHOCTH
ciabbIX MoJiesell, Kax/iast CIeayIomas
O6y“IaGTC$[ Ha JaHHBIX, HA KOTOPBIX
HpeAbIIyIas A0IycKaia OMOKN

3 Crexwmr (Stacking) B) Meroa, B KOTOPOM HECKOJIBKO MOCIICH
00y4aroTCsl HE3aBUCHUMO, a 3aTeM HX
pe3yIbTAThl HCIIOIB3YIOTCS B KAUECTBE
NPU3HAKOB B 0011l Moaen

I') Meroa, mpu KOTOPOM HECKOJIBKO MOJIEIeH

TOJIOCYIOT 32 OKOHYATEJILHBIH ITPOTHO3,
B3BEIICHHOE UJIM PAaBHOMEPHOE
KOJIMYECTBO I'OJIOCOB Pa3sHBIX MOJEIEH
MOYKET OBITh MCIIOJIb30BAHO

VYcranoBure coorBercTBue. Tumbl peryngpuszanuu  moaeneit | [IK-1.20.1
MAaIIMHHOTO 00y4YeHUs U UX ONHCaHUE. IK-1.1.2

1 L1 perymspmzammst ~ A) Meton, KOTOpbIi goOaBser mrpad K
(Lasso) (bYHKIIMOHATY TIOTEPH 11O A0COIOTHOM
BEJTMYHMHE KOA(P(UIIUEHTOB MOJIENH,
MO3BOJISIET TPOBOIUTH OTOOP MPU3HAKOB
2 L2 perymapusaist b)) Meton, koTopslil 1o6aBiseT mrpad k
(Ridge) (bYHKIIMOHATY TIOTEPh 0 KBaApaTy 3HaYeHUH
KO2(PPUIIMEHTOB MOIENH, CITOCOOCTBYET
YMEHBUICHUIO BECOB KOA(PPHUIIMEHTOB
3 Elastic Net B) Meron, koTopslii coBmemnaet B cede L1 u L2
peryJisipu3anuio, mo3BojsieT 6aTaHCupOBaTh
MeX/1y 0TOOpOM MPU3HAKOB U COKpAIIeHHEM
BECOB
4 Dropout I') Texuuka, koTOpas npuMeHsieTcs 17 60pbObI
¢ mepeoOydeHrneM HEHPOHHBIX CeTeH,
3aKJIF0YAETCs B CIIy4allHOM UCKIIOYEHUH
4acTH HEHPOHOB B Ipoliecce 00yUeHus
) TexHuka, KOTOpasi UCHIOIB3YETCS IS
ONITUMU3AIIMHU Tpoliecca 00ydeHus,
3aKJIF0YaeTCsl B OCTAaHOBKE 00y4EHHUs MOJIETH
Ha paHHMX 3Tanax, Korjaa HeT 3HaYUTEeIbHOTO
MIPUPOCTA KauecTBa

4 mun. 3adanue 3aKpvimo2o muna Ha YCMAaHosleHue noc1e008amelbHOCmu

Nucrpyknusa: IIpounTaiiTe TEKCT U YCTAHOBUTE IOCIIEN0BATEIBLHOCTD.
3anummTe COOTBETCTBYIOLIYIO IIOCIEI0BATENBHOCTh OYKB CII€Ba HAIPaBo




7 VkakuTe nocneaoBaTeIbHOCTh ATANOB B3auMoaecTBHs areHToB co | [1IK-1.J1.1
Cpelnoi B MallTMHHOM OOYYEHHUH C MOJIKPEIIEHHEM, KOTOPhIE Tl IK-1.1.2
Ha3BaHue MeToay o0yueHuss SARSA/

A) Cocrosinue;
b) HeiicTBue.
B) Ilonkpennenue;

5 mun. 3aoanue omkpvimo2o muna c pazeepHymulM Omeemom

Wuctpykuud: IIpounTaiiTe TEKCT M 3aIIMILINUTE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET
WIN HalMIIMTE IPOITYIIEHHOE CI0OBO/CI0BOCOYETaHHE

8 MeTto b HCIOJIB3YIOTCS I OILICHKH KaueCTBa MOJIETIH IK-1./0.1
MAIIMHHOTO 00YYEeHHS, CPAaBHEHHS MOJIEJICH 1 BEIOOpA ONITUMAIbHOU IK-1.1.2
MOJIETIH.

9 Ha3bIBatOT AP (HEKT, MpU KOTOPOM Ka4eCTBO PaObOTHI IK-1.4.1
IroOpuTMa Ha HOBBIX O0OBEKTAX, HE BOIIEIINX B COCTAB O0yUYCHUS, MK-1.4.2
OKa3bIBACTCsI CYIIECTBEHHO XYK€, YeM Ha 00yuaroleil BEIOOpKeE.

Ipumeuanne: CUCTEMA OLIEHUBAHMS TECTOBBIX 3AJIAHUN.

1-if Tun. 3aane KOMOMHUPOBAHHOTO TUTIA C BLIDOPOM OJTHOTO BEPHOTO OTBETA U3
YeThIpeX MPeASIOKEHHBIX U 000CHOBAHUEM BBIOOpA CUMTAETCS BEPHBIM, €CIIH NPaBUIILHO
yKa3zaHa nudpa v NpuBeACHbl KOHKPETHBIE apryMEHTHI, HCIIOIb3yEeMbIE MPU BEIOOpE OTBETA.

[TonmHOE coBnajieHue ¢ BEpHbIM OTBETOM — 1 Oas.

Hesepnslit oTBeT nin ero orcyrcTBue — 0 0amios.

2-i Tun. 3amaHre KOMOMHUPOBAHHOTO TUTIA C BELIOOPOM HECKOJIBKUX BapHaHTOB OTBETA
U3 NPEJIOKEHHBIX U pa3BEPHYTHIM 00OCHOBAHUEM BBIOOpA CUMTAETCS BEPHBIM, €CIIH ITPABUIBHO
yKa3aHbl HUQPPbI U IPUBEACHBI KOHKPETHBIE apTyMEHTBI, UCIOJIb3yEeMbIE MPU BEIOOPE OTBETOB.

[TonmHOE coBnajieHue ¢ BEpHbIM OTBETOM — 1 Oa.

Ecnu nonymiens! ommOKu Uil OTBET oTcyTcTBYET — 0 Oaios.

3-i THIL. 3aHaHI/Ie 3aKPBITOr0o THUIla HA YCTAHOBJICHUEC COOTBETCTBUA CUUTACTCA BEPHBIM,
€CJIM YCTaHOBJIEHBI BCE COOTBETCTBUS (MTO3UIIMU U3 OJJHOTO CTOJIONA BEPHO COMOCTABIICHBI C
MO3UIIMSIMH IPYTOTO CTOJIONA).

[TonmHOE coBmaieHue ¢ BEPHbIM OTBETOM — 1 Oa.

Hesepnslit oTBeT niu ero orcyrctBue — 0 0anios.

4-it Tun. 3ajaHue 3aKPHITOrO THITA HA YCTAHOBJICHUE TIOCTIE0BATEIHHOCTH CUUTAETCS
BEPHBIM, €CITU TIPABUIILHO YKa3aHa BCS MOCIIE0BATEILHOCTD TUGP.

[TonHOE coBMazeHre ¢ BEPHBIM OTBETOM — | Gai.

Ecnu nonymieHs! ook Uil OTBET OTCYyTCTBYeT — () Oanos.

5-if THII. 3a/1aHKe OTKPBITOTO THUIA C PA3BEPHYTHIM OTBETOM CUUTAETCSI BEPHBIM, €CIIH
OTBET COBMAJAET C ATAJTOHHBIM IO COACPKAHUIO U MOJHOTE.

[TpaBUIIBHBIN OTBET 3a 3a7jaHKe OLlEHUBAeTcs B 3 Oaa.

Ecmu momyiiena ogHa omiOka\HETOYHOCTH\OTBET MMPABHILHBIN, HO HE TOJHBIH — 1 Oa.

Ecnu nomyieno 6osee 1 ommOKu\0TBET HEMTPaBUILHBIN\OTBET OTCYTCTBYET — O OAJIOB.




[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeHo

10.4. Meroauueckue  Marepuaibl,  ONPEACNSAIONIME  HPOIEeAYypbl  OICHHUBAHUS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEp)KaTcs B
JIOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, perlaMeHTHpPYIOIUX MOPSINOK U HPOLERypY
IPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTecTaluyi 00ydarouXcs
I'VAIL

11. Meroanueckue yKa3aHus Ui 00y4aroIUXCs 0 OCBOSHUIO JUCIUILTUHBI

11.1. Meroauueckue yka3aHus i1 OOYyYarOIIMXCS 10 OCBOEHHMIO JIEKLIHOHHOTO
Marepuana.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKOoe W SCHOE H3JIOKEHHE y4eOHOro marepuana. HasHaueHHe COBpPEMEHHON JEKIMH B
paMKax TUCHMILIMHBI HE B TOM, YTOOBI MOJyYUTh BCIO MH(OPMAIUIO 110 TEME, & B OCBOCHHU
(GyHIaMEHTaIbHBIX MpOOJEM JUCHMIUIMHBI, METOAOB HAYYHOIO II03HAHHUSA, HOBEHIIMX
JOCTHDKEHUH Hay4dHOH MbIciu. B yueOHOM mporiecce JeKIUs BBINOJIHAET METOA0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIWHU. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0yacTH 3HaHus, €€ mpoOseMbl, AAaeT LeJbHOE NPEACTaBICHUE O AUCLUILIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[Tnanupyemble pe3yabTaThl IPH OCBOEHUH 00YYalOMIMMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUMN, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOW K KaXK/10M KOHKPETHON TEME;

— TIOJyY€HUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATEIEM;

— pasBuUTHE TNPO(ECCHOHATHHO-IENOBBIX  KAadecTB, JIIOOBH K  TpeAMETy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsIBJIEHUE HEOOXOAMMOro MHTEpeca, He0OX0AUMOTO Ul CAaMOCTOSTEIbHOW PaboThI;

— TIOJy4YyeHUE 3HAHUUW O COBPEMEHHOM YpPOBHE pAa3BUTHUS HAyKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKalIINe TO/IbI;

— HayuyuThCsl METOJIUYECKH oOpabaThiBaTh MaTepuan (BBIACNATH TJaBHBIE MBICIH U
MOJIOKEHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJIaM, MOBTOPSATh HUX B  Pa3IMYHBIX
bopmyaHpoBKax);

— TOJIyu€HHe TOYHOI'O TOHUMAaHHUs BCEX HEOOXOUMBIX TEPMUHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpALMENl CIIAJOB U
UCTOJIb30BAaHUEM DA3IaTOYHOI0 MaTepuala IpH TPOBEIEHHUH KOPOTKHX TUCKYCCHUH 00
O0COOEHHOCTSX MPUMEHEHUSI OT/AETbHBIX TEMATUK I10 IUCHUIUIMHE.

CrpyKTypa npeaocraBicHus JEKIHOHHOIO MaTepuana:

Jlekuust cocrouT U3 TPEX OCHOBHBIX 4YaCTE: BCTYNHUTENBHOW, OCHOBHOM H
3aKJIIOUYUTEIIbHOM.

BerynurensHas 4acTh onpenenseT Ha3BaHWE TEMBL, IUIaH U 1eb Jekuuu. OHa npu3BaHa
3aMHTEPECOBATh M HACTPOUTH AyJIUTOpPHIO. B 3TON 4YacTH JEKUUU H3JIaraercs akTyaJbHOCTb,
OCHOBHasl uesi, CBSI3b JAHHOW JIEKIUHU C MPEAbLAYUIMMH 3aHSATHUSIMH, €€ OCHOBHBIE BOIPOCHI.
BBenenne 10KHO OBITH KPAaTKUM H LEJIEHATPABICHHBIM.

B OCHOBHOM YacTH JEKIUHM pPEATU3yEeTCs HAYYHOE COAEPKAHHE TEMBI, BCE TIJIABHBIC
y3JI0BBIE BOIIPOCHI, MPOBOJUTCS BCS CHUCTEMa JOKa3aTeNbCTB C MCIIOJIb30BaHHEM Haubojee
1es1eco00pa3HbIX METOANYECKUX NMPUEMOB. Kax1blii y4eOHBIN BONPOC 3aKAHYMBAETCS KPATKUMHU
BBIBOJIaMHU, JIOTUYECKHU TIOJBOASIIMMU CTYJEHTOB K CIEAYIOLIEMY BOIIPOCY JIEKLUH.




3axirounTeIbHas YacTh UMEET 1eNNbio 00001aTh B KpaTKUX (OPMYIUPOBKaX OCHOBHBIE
UJEH JIEKLUH, JIOTHYECKH 3aBepllas €€ KaK LeJI0CTHOE TBOPEHUE.

OtaenpHble BUJIBI JIEKIUNA MOTYT UMETh CBOM OCOOEHHOCTH KaK IO COJEpPKAHUIO, TaK U
110 CTPYKTYPE.

11.2. Metoau4ueckue yka3zaHusi JUisi OOyYalOIMIUXCS O TPOXOXKIACHUIO MPAKTHUYECKUX
3aHATHH,

[IpakTHdeckoe 3aHSATHE SBISCTCS OJHOW M3 OCHOBHBIX (DOpPM OpraHm3anuu y4eOHOTO
rpoliecca, 3aKJIF0YarOIIasCcs B BHITIOJHCHHH O0YYarOIIMMUCS T10JT PYKOBOJACTBOM IPETIOIaBaTeIs
KOMIUIEKCa YYEeOHBIX 3aJaHUil C IEJIbI0 yCBOCHHUS HAYYHO-TEOPETHYECKHX OCHOB YyUueOHOM
JTUCIUTIIIMHBI, PUOOPETEHUS] YMEHUM U HaBBIKOB, OIIBITA TBOPUYECKOM JCSITCIHBHOCTH.

[enpro MPaKTUYECKOTO 3aHITHSI ISl O0YYArOIIETOCs SBISETCS MPUBUTUE O0YUAOIIIMCS
YMEHUN 1 HaBBIKOB MPAKTHYECKOM JIEATETLHOCTH 110 NU3y4aeMOM AUCITUTLIIMHE.

[Tnaaupyemplie pe3yabTaThl IPU OCBOCHUU 00YYAOIUMCS IPAKTHYSCKUX 3aHSATHI:

— 3aKperuvieHue, yriayOJeHue, pacllMpeHue M JAeTau3alus 3HAHUWA TPU PElICHUHU
KOHKPETHBIX 337124,

— pa3BUTHE I[I03HABATENIbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIILUICHHUS,
TBOPYECKON aKTHUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH U METOJUKaMU H3Y4YeHHs] KOHKPETHOH yueOHOM
JIUCILHUILIMHEL,

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW IS
BBIIIOJIHEHUS 3aJaHMIL;

— ofecrieueHue palMOHAIBLHOTO COYETaHUsl KOJJICKTUBHOM M WHAMBHIYalbHON (Gopm
00y4eHUsI.

TpeboBaHusl K MPOBEACHUIO PAKTUYECKUX 3aHITUN

IIpakTnueckue 3aHATHS TNPOBOJATCA B KOMIBIOTEPHOM KJIACCE C HCIOJB30BAHUEM
MAKETOB MpOrpamMM pa3pabOTKU W OTJIaJKU IPOrpaMMHOIO oOOecredeHus JUCTpuOyTUBa
Anaconda.

Anaconda — [uctpubyTtuB Python, mnpenHasHayeHHBIA JUIS KPYIMHOMACIITAOHOM
00pabOTKM JTaHHBIX, TPOrHO3HON AHAIUTUKU U HAYyYHBIX BBIYMCICHUN OT Kommanuu Continuum
Analytics. OT1o OecruaTHblii, BKJIIOYash KOMMEpPYECKOE HCIIONb30BaHHE, W TOTOBBIM K
UCIIOJIb30BAHUIO B Cpeie MNpeAnpusTus auctpuOytuB Python, kotopblii o0bemuHsET Bce
KJIFOUEeBble OMOIMOTEKH, HEOOXOIMMBIE JJIsi paOOThl B 00JIACTH HAYKU O JaHHBIX, MAaTEMATUKH U
paspabotku. Anaconda ysxke Bkmrodaer NumPy, SciPy, matplotlib, pandas, IPython, Jupyter
Notebook u scikit-learn.

[IpakTuyeckue 3aHATHS MpeAnoiaraloT padoTy MO0 WHAMBHUIYAIbHOMY 3a/IaHUIO,
CBSI3aHHOMY C pa3pabOTKOM M OTIAAKON pOOOTOTEXHUYECKUX CHCTEM 00paboTKH MH(POPMAIIUH.

[To pe3ynpTaTaM Ka)kJOro NMPAKTHUECKOTO 3aJaHUs JIOJDKEH OBITh MOATOTOBIIEH OTYET,
coJiepKaliii HeoOXOUMBbIE TEOPETUYECKUE CBEJIEHUS, TUCTUHTY M-IIPOrpaMM, TOCTPOCHHBIE B
npoliecce BBIMOJHEHUS Pa0doThl rpaduyeckre 3aBUCUMOCTH U T.I. Kaxkablii oT4€T nOMKEeH
CoJlep’KaTh BBIBOJBI IO MPOJETaHHOW paboTe M CHHCOK MCIOIb3yEeMbIX JTOMOIHUTEIbHBIX
HCTOYHHUKOB.

Kaxxnoe mpaktuyeckoe 3aHSATHE 3aBeplIaeTcs coOeceJoBaHHEM C MPEernojaaBaTeseM o
IIPEJICTABIICHHOMY OTYETY C BBICTABJICHUEM OLICHKH.

11.3. Meroauueckue ykazaHus A OOy4aroIIMXCS MO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabor.

B xozme BeIMOMHEHHS J1a0OpaTOpHBIX pabOT oOyyaromuMics [OJDKEeH YIIyOuTh U
3aKpeNuTh 3HAHWS, NPAKTHYECKHE HABBIKM, OBIAJCTh COBPEMEHHOW METOAMKOM M TEXHHKOH
HKCIEPUMEHTAa B COOTBETCTBHUH C KBaJU(UKAIMOHHONW XapaKTEPUCTHKOW OO0YyYaroIerocs.



BemmonHenne mabopaTOpHEIX pabOT COCTOUT W3 3KCIIEPUMEHTAIBHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATUH.

BeimonHenne nmabopaTtopHbIX pabOT OOYYAIOMIMMCS SIBISIETCS HEOTHEMJIEMOM YacThIO
U3yYeHHUs] JUCHMIUIMHBIL, OIpelnensieMoil ydeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00ecIIeunBarONINM PEICHUE CIEAYIOINX OCHOBHBIX 33/1a4 00y4aromerocs:

— [OpuoOpeTeHHMEe HABBIKOB HCCIEIOBAHUS MPOIECCOB, SBICHUA M  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOH JUCIUIIIMHBL;

— 3aKperUleHHe, Pa3BUTHE M JCTAIN3AIMS TCOPETUYECKUX 3HAHWH, MOJYYEHHBIX Ha
JCKIHSIX;

— ToJIyueHHe HOBOW MH(OpMAIMH [0 N3y4aeMON JUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOH  paboTel ¢ 1a0OpaTOPHBIM
000pyI0BaHUEM M TPUOOPAMH.

3amanue v TpeOOBaHUS K TPOBEJICHUIO JIa0OPATOPHBIX paboT
JlaboparopHble pabOTHI, TPETYCMOTPEHHBIC B JTaHHOM KypCE, BBINONHIIOTCS B

KOMITBIOTEPHOM KJIACCE Ha MEPCOHAIBHOM KOMIIBIOTEPE € MCIOJIb30BAaHUEM ITAKETOB MOIJIEPKKU
pa3paboOTKH M OTIIAJIKK MPOrPaMMHOT0 oOecrieueHus Ha si3bike Python.

B mpoumecce nmoarotoBku Kk - jgabopaTopHOil  paboTe  HEOOXOAMMO — M3Y4MTh
COOTBETCTBYIOIIINE METOJUYECKUE YKa3aHUS M IOBTOPUTH JICKIIMOHHBIM MaTepHal, KOTOPbBII
OTHOCHTCS K TeMe paboTBhl.

[lepen HauanoM BBINIOJIHEHUS PAaOOTHI HEOOXOIUMMO CO3JaTh OTHAEIbHYIO HANKy IS
co3laBaeMbIX B paboTe (aiijloB M YCTAaHOBUTH €€ B CUCTEME KaueCTBE TEKYIIEW AUPEKTOPUU.
IIyTh K JaHHOM ManKe He AOJDKEH COJAEPKAaTh UMEH, HAIIMCAHHBIX KUPUJUIALICH.

B mpouecce BbImosHEHUS pabOThl MOJyYEHHBIE pE3YyJbTaThl pPacdy€ToB, JUCTHUHTU
pa3zpabaTbIBa€MbIX IIPOrpaMM, CXEMbI U Jpyrue padbouyre mMaTepuanbl JOHKHBI COXPAHSTHCS Ha
JIMCKE JUI UX JalbHEeHIIero ncnoiab30BaHus Npu 0(pOpMIIEHUH OTUETA.

ITo oxoHuaHuM pabOTHI HEOOXOAMMO COCTABUTH OTYET U MOJATOTOBUTHCS K €T0 3alUTE Ha
CIIEYIOLLEM 3aHATUU.

Crpykrypa 1 dhopMma oTdera 0 1aboparopHoii pabore
OTtuér 0 mabopaTtopHOit paboTe AOIKEH CONIEePKATh:

— (amMuIIHIO, UMSI 1 OTYECTBO CTY/ICHTA, BHITIOJIHUBIIETO PadoTYy;

— HOMep y4eOHOIl rpyIIbl;

— JIaTy BBITTOJIHEHUS pabOoTHI;

— Ha3BaHUe paboThI;

— 11eNb paboThI;

— KpaTKy1o (GOpMYJIMPOBKY 33JaHuUs Ha J1a00OpaTopHyIo paboTy;

— OCHOBHBIE TEOPETHYECKHE CBEJCHHA M (HOPMYJIbl, MCIOIB30BABIIUECS B Ipolecce
BBITOJIHEHUS paboThI;

— JIMCTHHTH MIPOTpaMM, pa3pabOTaHHBIEC U OTJIAXKCHHBIE B TIPOIIECCE BBHITIOTHEHUS PA0OTHI;

— CXEMBI, pa3padOTaHHBIE B ITPOIECCE BHIOIHEHHS PaOOTHI,

— TP UCTIOJIb30BaHUH JIOTIOTHATEIBHOM JIUTEPATypPhl YKa3aTh CChIIKU U MPUBECTH CIIHCOK
JUTEPaTypHI,

— BeIBo1BI 110 padore.

TpeboBanust k opopmiIeHHIO O0TYETa O Ja00PaTOPHOM paboTe
[Tpumep odopMiIeHHsT TUTYIBHOTO JICTA OTUETa O JTabopaTOpHOI padoTe MpUBeIeH Ha

caliTe yHUBEPCUTETAa WW.Zuap.ru.



[Ipu odopmnenun otuéra o mabopaTopHON pPabOTEe HEOOXOAUMO MPHUACPKUBATHCS
tpeboBanuit 'OCT 7.32-2017 «Otuér o HaydHO-HCCleAoBaTeNbCKo pabore. CTpyKkTypa H
npaBuiIa OPOPMICHHS.

[To xaxmoit mabopaTopHOil paboTe MOMKEH OBITh MOJATOTOBIICH OTYET B OyMaKHOM H B
NIeKTpOoHHOM BHje. [locie 3ammThl 1a0OpPaTOpHBIX PAOOT OTYETHI B OyMaKHOM BHUIE C
NPOCTABJICHHBIMH OICHKAMU XPaHATCS Ha Kadeape, a OTYETHI B AJIEKTPOHHOU (hopMe JOIKHBI
OBITh BBUIOXKEHBI B JINYHOM KaOWHETE ydalllerocsi Ha caiTe YHUBEPCUTETA.

11.4. Meroauueckue ykazaHus JUIsi 0OyYarOUIMXCs M0 MPOX0XKIECHUIO CAMOCTOSITEIHLHOM
paboThI

B Xoze BBINIOJIHEHUSI CaMOCTOSTEIbHON PabOThl, 0OYJaIOUINIICA BBIMIOIHAET PadOTy 1O
3aJJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTesisi, Ho 0e3 ero HernocpeiCcTBEHHOIo
YYaCTHSL.

B npouecce BbINOIHEHHUsSI CaMOCTOSTENbHONW paboThl, y oOydaromerocst GopMHpyeTcs
nenecooOpasHoe IIaHupoBaHuE pabouero BpeMEeHH, KOTOPOE TO3BOJISIET MM Pa3BUBATh YMEHHUS
U HaBbIKM B YCBOGHHMH U CUCTEMAaTH3alMM NPUOOpETaeMbIX 3HaHWUH, 0OeCreyrBaeT BBICOKHMN
YPOBEHb YCIEBAa€MOCTH B NEpUOJ OOydYeHHUs, TOMOTAaeT IIOJyYUTh HABBIKH TTOBBIIICHHS
npo¢eCCHOHATIBHOIO YPOBHS.

MeroauyeckuMH ~ MaTepHallaMH,  HANpaBJSIOIIMMU  CaMOCTOSITENIBHYIO — paboty
00yyaroImuxcs, BISIOTCA:

— y4eOHO-METOMYECKUN MaTepua 1o JUCLUILINHE;

11.5. Metoauueckue yka3aHus JUIisi 0OYYaroIIUXCs MO MPOXO0KACHUIO CAaMOCTOATEIbHON
paboTsl

B Xoae BBIOTHEHHUS CaMOCTOSATENbHONU pabOThI, OOYUYaAIONIUICS BBIMOIHSAET paboTy MO
3aJJaHAI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPETOAaBaTENs, HO 0€3 ero HermocpeaCTBEHHOTO
y4acTusl.

st oOyvaronuxcst o 3a04HOM ¢opme OOy4eHHs, CaMOCTOSATENbHass paboTa MOXKET
BKIIIOUYATh B ce0s KOHTPOIBHYIO paboTy.

B mporiecce BBITTOTHEHUST CaMOCTOSITEBHON paboThI, y oOyuaromierocss GopMHUpyeTCs
1enecoo0pa3Hoe TIaHUpOBaHUe pabodero BpeMeHH, KOTOpOe MO3BOJISET UM Pa3BUBATh YMEHUs
¥ HaBBIKA B YCBOCHHWU WM CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, 00ECIIeUMBAET BBICOKHM
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEHHs, MOMOTaeT NOMYyYUTh HAaBBIKA TOBBIIICHUS
po(hecCHOHATBHOTO YPOBHSL.

MeTtoaudyeckuMi ~ MaTepuajiaMH,  HAMNpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJarONTUXCASBIISIOTCS:

—  y4eOHO-METOAMYCCKHIA MaTepHall 1O JUCIUILIHHE;

— METOAMYECKHE yKa3aHHs IO BBHIMOJHEHHUIO KOHTPOIBHBIX paboT (11 00ydaromuxcs
1o 3a04HOU (hopme 0OydeHus).

11.6. MeTtoauueckue yKa3aHus [UIsl OOYYarOMIMXCA MO TMPOXOXKICHUIO TEKYIIEro
KOHTPOJIS YCIICBAaEMOCTH.

Texymuii KOHTPONb YCIEBAEMOCTH TMpEeAyCMaTpUBAeT KOHTPOIb KadyecTBa 3HAHUM
00yJaOIINXCsl, OCYIICCTBIIIEMOTO B TCUCHHE CEMECTpa C IIeNIbI0 OICHUBAHMS X0JIa OCBOCHHS
IUCIHTIINHEL

KoHTposb kauecTBa 3HAHWN MPOBOAUTCS B (hOpME MHIUBHIYAIEHOTO cOOeCe0BaHUS 110
MaTepuanty OTICIbHBIX Pa3JeNOB AWCIMIUIUHBI, a TAaKKe MPOBEPKU OTYETOB O BBIMOIHEHUHU
IIPAKTUYECKUX 3aaHUM.

Pe3ynbTaThl TEKyIIero KOHTPOJIS MOTYT YYUTHIBATHCS MIPH MPOBEACHUH MPOMEKYTOIHON
aTTeCTallHH.



11.7. Meroauyeckue ykazaHusi ajisi 0Oy4arolUXCsl MO MPOXOXKICHUIO MPOMEXYTOUHOMN
aTTeCTallUU.
[IpomexyTounas  arrecranus  OOydYaIOIMIUXCS — MPEAyCMaTpUBaeT  OIICHUBAHHE

IPOMEKYTOYHBIX M OKOHUATEIBHBIX PE3yJIbTATOB 00yUYeHHs 10 AuciuruinHe. OHa MpOBOJAUTCS B
dbopme dK3aMeHa:

Dk3aMeH — (opMa OLEHKU 3HAHHH, MOJYYSCHHBIX OOYYalOMIMMCS B IPOIIECCe M3YUCHHS
BCEH MUCITUIUIMHBI WJIM €€ YaCTH, HABBIKOB CAMOCTOSATEIBLHOU pabOThI, CIIOCOOHOCTH MPUMEHSTH
UX Ui pEIICHUs TMPAKTHYECKUX 3a7ad. DK3aMEH, KakK IPaBWIO, IMPOBOIUTCS B TEPUOI
IK3aMEHAIIMOHHOW CECCHUU W 3aBEPIIACTCS aTTECTAIMOHHOW OIEHKON «OTIMYHOY, «XOPOIIOY,
«YIOBJICTBOPUTEIILHOY, «HEYIOBICTBOPUTEIHLHOY.

Cucrema OIIEHOK MPH MPOBEICHUU IMPOMEKYTOYHOW aTTECTAIUU OCYIIECTBISACTCS B
COOTBETCTBUU ¢ TpeboBanusMu [lonoxkeHnit «O TEeKymeM KOHTPOJE YCIIEBAEMOCTH U
NPOMEKYTOUHOM aTtectanuu cTyAeHToB ['YAII, oOydvarommxcs 1O MporpaMmMam BBICIIETO
oOpazoBanusi» U «O MOAYIHHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOW paboThl

ctyneHtoB B 'Y AID.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

ITonnucek BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




