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AHHOTaNINA

HucuumumHa «OCHOBBI MAIIMHHOTO OOY4YeHMsT M aHaluM3a JAaHHBIX» BXOJUT B
00pa30oBaTeNIbHYI0 MPOrpaMMy BBICIIEr0 OOpa30BaHUS — MPOrpaMMy CHELHMAIUTETa 10
cnenuanbHocTH 13.05.02 «CrnenuanbHble 3JE€KTPOMEXaHUUECKUE CUCTEMBD» HaIpaBIE€HHOCTU
«DJIeKTPOMEXAaHUUECKUE CHCTEMBbl CIHELMANbHBIX YCTPOHCTB M u3xenuil». JlucuunianHa
peanu3zyercs kadenpoit «Ne32y.

JucuuiuinHa ~ He  sBIseTcs  00s3aTenbHOM  NpU  OCBOGHHH  OOYy4aroIuMCs
0o0pa3oBaTeNbHONM MpOrpaMMbl UM HaIpaBlieHa Ha YIiIyOJeHHOe (OPMHPOBAHUE CIEIYIOLINX
KOMIIETECHIINH .

I1K-3 «CnocoOHOCTh yd4acTBOBaTh B IUIAHWPOBAHHH, MOJTOTOBKE, BBIMOJHEHUH U
00paboTKe pe3ynbTaTOB HAYYHO-HCCIIEI0BATENbCKUX U ONBITHO-KOHCTPYKTOPCKUX PabOT»

ConepxaHue TUCHMIUIMHBI OXBAThIBAET KPYT BOIMPOCOB, CBS3aHHBIX C MPUMEHEHHEM
METOZI0B MAIIMHHOIO OOY4YeHMs M HHTEUIEKTYaJbHOIO aHalIW3a JaHHBIX IpPU PELICHUU
NPUKIIAJHBIX 33a/1a4 B 00JIaCTH AJIEKTPOMEXaHUKH, DIEKTPOMEXaHUIECKUX CHCTEM CHEIHaIbHBIX
YCTPONCTB U U3JEIIUHI SHEPIeTUKH U IEKTPOTEXHUKH.

[IperoaBanrie MUCHMIUIMHBI TPEIyCMAaTPUBACT ClieAyIomme (HOpMBI OpraHU3alUN
yuebHoro mpouecca: IlpenogaBaHve IUCHMIUIMHBI IpEeIyCMaTpUBaeT cleAyroume (GopMsl
OpraHu3aly y49eOHOTO Ipolecca: JEeKIHH, JTadopaTopHble pabdOThl, CaMOCTOSTENbHas paboTa
oOyu4aromerocs.

[TporpaMMoil TUCHMIIMHBI MPETyCMOTPEHBI CIEAYIOIINE BHUIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTalus B popme 3auera.

OO0mas TpyI0EeMKOCTh OCBOCHHS IUCIMIUIMHBI COCTABJISET 2 3a4ETHBIX CJIMHHIBI, 72
qaca.

S3bIK 00y4YeHus IO JUCHUILIMHE KPYCCKHUI.



1. IlepedeHb IIAaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCLIUITIIMHE
1.1. Ilenm npenomaBaHus IUCUMIUIMHBL. (OPMHUPOBAHUE Y CTYJCHTOB KOMILJIEKCA
npodeCCHOHATIBHBIX 3HAHUNA U YMEHMH B 00JIaCTH MAIIMHHOIO 00yuYeHHs U UHTEUIEKTYaIbHOIO

aHajJIn3a JaHHBIX.

1.2. JlucumnnmHa siBisieTcss  (aKyJIbTaTUBHOW JUCIMIUIMHON TIO0  CIEHATLHOCTH
o0pa3oBaTeNbHOI MporpaMMbl Beiciiero oopasosanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0YUEHUS 110 JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHus OIT BO.

B pesysnbrare M3ydeHHs AUCHUILTUHBI OOYYAIONIUICS JODKEH 00JIalaTh CIIEIyOIUMU
KOMITETEHIIMSIMU HJTH WX YacTAMH. KoMIeTeHIINY U WHAMKATOPI UX JOCTHKCHHS NPUBEICHbI B

Tabymue 1.
Tabnuna 1 — [lepeueHb KOMIETCHIIMN U UHAUKATOPOB UX JIOCTHXKEHUS
Konu
Kareropus (rpynmna) Kon n HanMeHOBaHME MHIMKATOPA JOCTHXKCHHS
HaMEHOBaHUE
KOMIIETEHIINHU KOMIIETEHIIUH
KOMIIETEHIINHU
TIK-3.3.1 3HaeT MEeTOIBI U CPEICTBA
I1K-3 CriocobHOCTE P
IJIAHUPOBAHUS U OpraHU3alUU OMBITHO-
y4acTBOBaTh B
KOHCTPYKTOPCKHX Pa3pabOTOK U MPAKTUYECKUX
MJIAHUPOBAHUH, .
JKCIEPUMEHTAIbHBIX UCCIIEIOBAHUI; METOIBI
IOJITOTOBKE, .
MIPOBEACHUS DKCIIEPUMEHTOB U HAOIIOACHUH,
BBIITOJIHEHUN U
[TpodeccuonanbHble 06DaAGOTKE 000011eHns 1 00padoTku HH(OPMALIUY, B TOM
KOMIIETEHIIUH P YHUCJIe ¢ MPUMEHEHUEM TEXHOJIOTHI
pe3yIbTaTOB HAYYHO-
HMCKYCCTBEHHOTO MHTEJIEKTA
HCCIIEN0BATEIBCKUX
1 OILITHO [1K-3.B.1 Bnageer MaTeMaTUYE€CKUM anmnapaTom
00pabOTKH IKCIIEPUMEHTATILHBIX JAHHBIX, B TOM
KOHCTPYKTOPCKHUX "
aGoT YHUCJIEe C MPUMEHEHHEM TEXHOJIOTUI
p HMCKYCCTBEHHOTO MHTEJJIEKTA

2. Mecro nucnuruiiHbEL B cTpykType OI1

JucuunimHa MoxXeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
MIPY U3YYECHUH CIEAYIOIUX AUCIUTUIAH:

— «Marematuka, TeOpHs BEPOATHOCTEN U MaTEMaTHYECKAsi CTATUCTUKAY;

— «ABToMaTu3aIus pacuéra u MPOCKTUPOBAHMS TEXHUUECKUX CUCTEM,

— «udopmaimoHHbIE TEXHOIOTHI.

3HaHUs, TMOJYyYEHHbIE NPH M3YyUYEHUHM Marepuana JaHHOM JAMCIMIUIMHBIL, MUMEIT Kak
CaMOCTOATENIbHOE 3HAYEHHUE, TAK U MOTYT MCIIOJIb30BAThCS IIPU U3YUECHUH JAPYTUX JUCLUUILIH:

— «MaremaTruuecKkue METOIbl UCCIIEIOBAHUIY;

— «TexXHUKO-DKOHOMHUUYECKHE PUCKU IIPU CO3/IaHUU HOBOM TEXHUKU»

3. O0beM U TpyJO0EMKOCTb JUCHIUIUIUHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUIUINHE (M paclpeieleHne 3TOH TPyA0EeMKOCTH 0 ceMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh IUCIUIIITMHbI

TpynoemMKocTs 1o
Bun yuebHol paboThI Bcero ceMecTpam
Ne5
1 2 3
Oowan mpyooemKocmp OUCUUNIUHDL, 2/ 72 2/ 72
3E/ (uac)




H3 Hux uacoe npakmuueckoi no020moeKu 17 17

AyoumopHnuvie 3anamus, BCETO 4ac. 34 34
B TOM YHCJIE:
nexmu (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3aastus  (113),
(dac)
naboparopusie padbotsl (JIP), (dac) 17 17

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

9K3aMeH, (Jac)

Camocmosmenvnas paboma, Bcero (dac) 38 38
Buo npomesxcymounoit ammecmayuu. 3ayer,

mudd. 3ager, sk3amer (3auer, dudd. 3au, | 3auer 3auer
OK3.*%*)

*k
HpHMC‘IaHI/Ie: KaHAUJIATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TpyI0€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUIaM 3aHITHIM.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh PUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Pazesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

Jexkuuu | 113 JIP KII CPC
Pa3nenpl, TeMbl JUCIUILTHBL (qac) (©3) | (uac) (wac) | (uac)
Cemectp 5

Paznen 1.

2 2 2
OCHOBHBIE IOHSATHUS] MALTMHHOTO 00yUYeHUsI
Paznen 2.

4 4 8
OCHOBHBIE MOJIESTH MALITMHHOTO O0y4€eHUsl.
Paznen 3.

4 4 10
Peasinzanusi anropuTMOB MAIIMHHOTO 00yUYEHHSL.
Paznen 4.
[Tpeno6paboTka 1aHHBIX B 33a4aX MAIIMHHOTO 4 4 10
00y4eHwusl.
Pasznen 5.
OnTuMu3aIus MOTOKOB ONEpanyii P MOMOIIN 3 3 8
KOHBEHEPOB.
Htoro B cemectpe: 17 17 38

Hroro 17 17 0 38

IIpakThueckass IOATOTOBKA  3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
o0ydJalomuMuUCs  OINpeNeJeHHbIX  TPYAOBBIX  (YHKUMH,  CBsI3aHHBIX ¢ Oy;ymiei
npodeCcCHOHATIBHOMN 1S TeTbHOCTBIO.

4.2. CopneprkaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKIIMOHHBIX 3aHATHI MPUBECHO B TabnuIe 4.

Ta6m/1ua 4 — Coz[epxcaHHe Pa3acyioOB U TCM JICKIHMOHHOI'O MHUKJIa

Howme
P HasBanue u cogepkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI
paszena
1 OcHOBHBIE IOHATHS MAIINHHOIO 00y4YeHH s

IIpenmer aucuutuivHeL U ee 3ana4yn. CTpyKTypa U coAep KaHue AUCIUTUINHBL. B3anMocBs3b
M3y9aeMO¥ TUCIUILTHHEI C IPYTHUMH JUCIUTUTMHAMHU y4eOHOTO IyIaHa. XapaKTeprCTHKa
OCHOBHOM U JOMOJHUTEIBLHON JIUTEPATyPhl




OO0m1ast xapakTepHCTHUKa METOAOB U Pa3/IeNoB, BXOISIINX B MPEIMETHYIO 001aCTh —
MarmmHHOe o0ydeHne. O0racTs MpUMEHEHHS U 3a]a9H, pelIaeMble TEXHOJIOTUIMU
MAIIMHHOTO 00yUYeHHs, OCHOBHBIE MOHATHUS B 0003HaYeHUs1. OCHOBHBIE OMOIMOTEKH S3bIKa
Python nyst paboThI ¢ JaHHBIMHU.

Tpu BHJIa MAIIIMHHOTO OOYUCHHUS:

— o0yuenwue ¢ yuntenem. OCHOBHBIE penraeMbie 3aqaun. O01acTi MpUMEHEHMS.
[TporHo3upoBaHe METOK KIAacCOB B 3a/1a4ax kinaccupukanuu. [IporaozupoBanne 3HaYCHUN
HETPEPHIBHOM 1eNeBON TIepEeMEHHON Ha OCHOBE PErPeCCHOHHOTO aHANN3a;

— obyuenwue ¢ nogkperieaneM. OCHOBHBIE pemtaemble 3a1a4i. O01acT MpUMEHEeHHUS.
OcHOBHBIE MO/IETH 00YYEHUS C IOJKPEIUICHUEM;

— oOyuenue 6e3 yuntens. OcHOBHBIE pemaeMble 3agaun. OOmactu npuMeHenus. Paborta
C HEMapKUPOBAaHHBIMH JTAHHBIMH — KJIACTEPHBIN aHann3. OOHApYKEHUE CKPBITBIX CTPYKTYP
B JIaHHBIX U HepapXuu KinactepoB. CHIKCHUE PA3MEPHOCTH JJIST «COKATHSI JAHHBIXY.
BrlsiBIIeHIE aCCOIMATUBHBIX CBSI3EH.

OcHOBHBIEC MO/IeJIM MAILIHHHOTO 00y4YeHM.

OCHOBHBIE 3Talbl MAIIMHHOTO 00yYEHHS, X Ha3HAYEHUE U OCHOBHBIC OCOOCHHOCTH:

— IpeaBapuTeNbHas 00paboTKa JaHHBIX B CUCTEMaX MAITMHHOTO OOYYCHHUSI.
Haznauenne. OcHOBHBIE 0COOEHHOCTH;

— atan «O0y4eHue» B CUCTeMax MallMHHOro oOyueHus. [IpuHnuns! popmupoBanus
TPEHUPOBOYHOTO HAOOpa JaHHBIX. MCIIoJIb30BaHuE MEPEKPECTHOM MTPOBEPKHU.
I'mnepnapamerpuyeckas ontuMuzanus. OCHOBHbIE METPUKHU KauecTBa MALIMHHOTO
oOydeHus;

— 93Tall OLIEHKU 0000IIa0IIeH CITOCOOHOCTH B CHCTEMaX MAIIMHHOTO 00YYeHUSI.
[Monsitust TounOCTH (Precision) u BepHocTH (aCCUracy) pyHKIMOHUPOBAHHS MOJICIICH.

OcoOeHHOCTH BBIOOpa ONTHUMAIBFHOW MOJEIM MAIIMHHOTO oOOydeHHs. TumoBas
3aBUCHUMOCTb MEXIy CIOXHOCTBIO MOJEIH MAIIMHHOTO OOyYeHHss | OICHKOH ed
¢ dexTrBHOCTH. THUMOBas 3aBUCUMOCTH OILEHKH JS(PQEKTHBHOCTH MOJENEeH MaIlIMHHOTO
00y4eHHus OT pazMepa 00ydaromieH Mocie10BaTeIbHOCTH.

dopmaibHas MOCTAaHOBKA 33a4l MAIIMHHOTO 00yUYeHHs

Peanu3anus aJropuTMoOB MAILIMHHOTO 00y4YeHM.

Moaymu NumPy, Pandas, MatPlotLib, Scikit-Learn.

Crtpoenue 1 GyHKIIMU OMOJIOTHYECKOTO HelipoHa. Peanusarus neprentpona Ha Python ¢
ucnojn3oBaHueM scikit-learn. TpeHupoBka mnepcenTpoHa.

Anantusabrii muHeitHbIi HelipoH (ADALINE). TpernpoBka ADALINE meTomamu
MAKETHOTO U CTOXAaCTUYECKOTO TPaIMEHTHOTO CIycKa. JlnHamMudeckoe oOydeHue.

Mopuenb noructudeckon perpeccun. TpeHUPOBKa JIOTMCTHYECKON PErPECCUOHHOMN
mozenu B SCikit-learn. Pemenne mpo6iiemMbl mepeoOydeHus py IIOMOIIH PETYJIApU3aIIu.

Mertoa onopHbIx BekTopoB (SVM). Kitaccudukamus ¢ MakCUMaJIbHBIM 3a30POM H €
MSATKUM 3a30poM Ha ocHoBe SVM. Periienre HeTMHEHHBIX 3a/1a4 siAepHbIM MeTo oM SVM.

Mogesnu MalMHHOTO 00YYEHHUs Ha OCHOBE JiepeBbeB peliecHui. O0bsICHEHHE PE3yIbTaTOB
o0yuenus. CiryuyaiiHblii jiec.

Mo/iens MalIMHHOTO 00yYeHUs Ha OCHOBe K Orkaiiimx cocesei.

Hawusnsriii baitecoBckuit kiaccugpukarop.

KomMrmo3uium anropuTMoB MalliMHHOTO 00y4eHus (ancamOiieBoe o0ydenne). Komurer
OONBIIMHCTBA, O3TTHHT, OYCTUHT, CTEKKHHT.

IIpeno0padoTka JaHHBIX B 321a4aX MAIIMHHOTO 00y4YeHMl.

Pemenne mpoOneMbl mpomymieHHbIX JaHHBIX. OOpaboTKa KaTeropuajbHBIX IaHHBIX.
Pa3ouBka Habopa OaHHBIX Ha TPEHUPOBOYHOE M TECTOBOE MNOAMHOXECTBa. lIpuBeneHwme
NPU3HAKOB K OJMHAKOBOM mikayme. OTOOp cojepKaTelbHBIX MpHU3HAKOB. OnpeiercHue
Ba)KHOCTH MPU3HAKOB.

Cxatve TaHHBIX IyTeM CHIKEHHUS pazMepHocTH. CHIKEHHE Pa3MEpHOCTH 0e3 yUuTes
Ha OCHOBE aHAJIN3a INIaBHBIX KOMIOHEHT. C)KaTHe JaHHBIX C YUYUTENEM IyTeM JTMHEHHOTO
JUCKPIMHHAHTHOTO aHaN3a. SIAepHbId METO ] aHaIHM3a TIaBHBIX KOMIOHEHT IS
HEJIMHEWHBIX OTOOpasKEeHHH.




OnTuMu3anust NOTOKOB ONepalyii NPU MOMOIIM KOHBelepoB. ToHKas HacTpoiika
MAaIIMHHO-00y4aeMbIX MOZAEIEH METOIOM CETOYHOIO TIOMCKA.
TpeHnpoBKa HCKYCCTBEHHBIX HEHPOHHBIX CETEW ISl pacro3HaBaHUs H300pasKEHH.
OCHOBHBIE TEHICHIINY PA3BUTHsI TEXHOJOTHI MAITMHHOTO O0YYeHUS

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

Tembl IpakTUUECKUX 3aHATHI U UX TPYJTOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYIOEMKOCTb

W3 Hux Ne
No | Tembl npaktrueckux | @opMbl IpakTUYECKUX | TpPymO0eMKOCTb, |IPaKTUYECKOM |pasjieiia
/o 3aHATHI 3aHATHAI (gac) IIOJTOTOBKH, | TUCLIMII
(gac) JIUHBI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO
Bcero \ \ \
4.4, JlabopaTopHbIC 3aHATHS
Tewmbl TabopaTOPHBIX 3aHATHH M UX TPYJAOEMKOCTh PUBEACHBI B Ta0OHIIC .
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJIOEMKOCTh
W3 Hux Ne
Ne HapMeHoBaEHme 1a60paTOPHBIX PAGoT TpynoeMKoCTb, | TPaKTUYECKOM | pa3aena
n/m (gac) MOATOTOBKH, | JMCIIHII
(dac) JINHBI
Cemectp
1| Pa3paboTka Mojaenu TUHEHHOTO 2 2 1,2
apantuBHOro HeiipoHa (ADALINE) na
OCHOBE 0a30BOT0 KJIacca IMepcenTpoHa
2 | Knaccugukanus Ha OCHOBE NEPCENTPOHHOM 2 2 2-5
MOJIENIM C UCHOJIb30BaHUEM OHOJIMOTEKHU
Scikit-learn
3 | Knaccudukarus Ha OCHOBE MOJICTTH 4 4 2-5
JIOTUCTHUYECKON pPEerpeccuu ¢
HCIToNb30BanneM onbmmoreku Scikit-learn
4 | Knaccudukaiusi METOJJOM OTIOPHBIX 6 6 2-5
BEKTOPOB C UCIOJIb30BAaHUEM OMOIMOTEKH
Scikit-learn
5| Knaccuduxarus nuHeitHO pa3aenuMBbIxX 1 1 2-5
00BEKTOB (TpH MpPU3HAKA, YETHIPE KIlacca) ¢
HCIonb30oBanneM onbnmrorexu Scikit-learn
6 | Knaccuduxamus nuHeitHO Hepa3AeTUMBbIX 2 2 2-5
00BEKTOB C HCIIOJB30BaHUEM ONOJIHOTEKU
Scikit-learn
Bcero 17 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BHITIOTHEHUE KyPCOBOW PabOTHI

VY4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaronuxcs
Bunasl camocTosTensHON paboOThI M €€ TPYI0EMKOCTh IPUBEIEHBI B Ta0uLe 7.




Tabmmma 7 — Buasl caMOCTOSITEIbHOM paOOTHI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp S,
Bun camocrositensHoi paboThl
qac qac
1 2 3
W3yueHne TeoOpeTUYecKoro Marepuasia
20 20
qucuurnHbl (TO)
KypcoBoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brimosnnaenue pedepata (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 8 8
ycneBaemoctu (TKY)
Jomamnee 3amganue (/13)
KonTponbubie pabotsl 3a04HNKOB (KP3)
IToaroroBka K mMpoOMeEXyTOYHOU 10 10
arrectanuu (I1A)
Bcero: 38 38

5. IlepeueHn yueOHO-METOAMUECKOTO OOECTIeUeHUs

JUTSL CAMOCTOSITENTbHOW PabOThI 00yUYaIOMIMXCSI IO TUCIHUIUTHHE (MOJIYIIIO)

yLIe6HO'MeTO)II/ILICCKI/Ie MaTCpuraibl JIA CaMOCTOSITEIIbHOM pa6OTBI 06y11a101111/1xc;1 YKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX M3JaHUN

[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH MpHBeieH B Tabaule 8.
Tabmmua 8— [lepeyeHp MevYaTHBIX U DJIEKTPOHHBIX YUEOHBIX H3TaHUH

Komuectso
AK3EMILISPOB B
Hlngp/ bubnuorpaduyeckas ccpuika oubmioTeke
URL anpec
(KpoMe AIIEKTPOHHBIX
SK3EMILISIPOB)

YK Pamka Cebactbsin, Mupmxanunu Baxun. Python u
681.3.07 MalIMHHOE 00yUYeHHe: MAIIMHHOE U TIIyOOKOoe 00yueHue

¢ ucnoap3oBanueM Python, scikit-learn u TensorFlow 2,

3-e u3n. [lep. ¢ anrn. — CII6.: «/Inanektuka», 2020. —

848 c.
YIK: XKepon Openben. [IpuknanHoe MaimHHOE 00y4YeHHE C
681.3.07 nomosto Scikit-Learn, Keras u TensorFlow:

KOHUEMIUHN, UHCTPYMEHTBI U TEXHUKHU ISl CO3JJaHU S

MHTEJUIEKTYyaJIbHBIX CUCTEM, 2-¢ u31.: Ilep. ¢ aHr1.—

CII6.: OO0 «/Imanmektukay, 2020.—1040 c.
VYK 004.43 | Ilnac k. Bangep. Python as cnoxHbIX 3a7a4: HayKa
1137 0 JaHHBIX. 2-€ MeXayHap. u3l. — Acrana: «CrnpuHt byk»,

2024. - 592 c.
YK Jlxxomwu IIpatuk. IcKyCCTBEHHBIM HHTEIUIEKT €
681.3.07 npuMepamu Ha Python.: Ilep. ¢

auri. - CI16.: OO0 "/Inanextuka", 2019. —448 c.
ISBN Anpgpeac Mromiep, Capa I'Buno. Beenenue B MammaHoe
978-5- o0ydeHue ¢ moMoIipio python. PykoBoactBo mist




9908910-8-1 | cneunanuctoB 1o padore ¢ faHHbIMH. — M.: NL|
«I'eBuccray, 2017. — 393 c.

YK Jlyuc Ilenpo Kosnwo, B Puuapr. [Toctpoenue

0004.438 CHUCTEM MalIMHHOTO 0Oy4eHus Ha s3bike Python. 2-¢
nznanue/ nep. ¢ auria. Couakua A.A. — M.: JIMK Ilpecc,
2016. 302 c.

YK On6on Kpuc. MamunaHoe 00ydeHHe ¢ UCIIOIh30BaHUEM

681.3.07 Python. C6opuuk penenitos: Ilep. ¢ anrn. — CI16.: BXB-

[TerepOypr, 2019. — 384 c.: wi.

YK 004.62 | Cunen [I»Bu, MeiicMman ApHo, Anu Moxamen. OCHOBBI
Data Science u Big Data. Python 1 Hayku 0 TaHHBIX. —
CII6.: ITutep, 2017. — 336 c.

7. IlepeyeHb AIMEKTPOHHBIX 0OPa30BATEIBHBIX PECYPCOB
nH(}OPMaLMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTn « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcos MH(pOpPMaLOHHO-
TEJIEeKOMMYHUKALIMOHHONW ceTu «UWHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS JUCIHUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HHGPOPMALUOHHO-
TEJEKOMMYHUKAMOHHOU cetu «HTepHEeT»
URL anpec HaumenoBanue

http://www.machinelearning.ru/wiki/i | ITpodeccnoHanbHbIN HHPOPMATMOHHO-AHATUTHICCKHIA
ndex.php?title=3arnaBHasi_cTpaHuiia | pecypc, MOCBALIEHHbIH MAaIIMHHOMY O00Y4Y€HHIO,
pAacro3HaBaHUIO 0OPa30B U HHTEIUICKTYAIbHOMY
aHAJIN3y JaHHBIX

http://python.org OdunuaneHbIi caiiT s3pika Python

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

8. Ilepeuens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mpPOrpaMMHOTO O0OECHEUEHUs, HCIOIb3yEeMOIr0 MpPH OCYLIECTBICHUU
00pa30BaTeNLHOrO MpoIecca MO AUCLUIINHE.
[lepedeHp uCoONb3yeMOro NporpaMMHOro odecredeHus npejacranieH B Tadbuuie 10.

Tabmuna 10— [TepeueHr mporpaMMHOT0 00€CIICUCHHIS

Ne i/ HanmenoBanue

1 Anaconda 2020.11 For Windows Installer

2 Python 3.7 version

3 Spyder 4.2.3

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTHHE

[lepeuens UCHOMB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEJICTABICH B
Ta0mmie 11.

Ta6muma 11— [Tepeyersr nHOOPMAITMOHHO-CIIPABOYHBIX CUCTEM



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/

Ne /1 HaunmenoBanue

1 Onmnaiin-kaura «CrpaBoOvHUK IO HayKe O JaHHBIX Pythony
https://jakevdp.qgithub.io/PythonDataScienceHandbook/05.06-linear-regression.html
2 JlataceTsl 110 MalIMHHOMY OOY4EHHIO

http://archive.ics.uci.edu/ml/datasets.php

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNBFHOTO MpoIiecca Mo AUCHUIIMHE, TPEACTaBIIcH B Tabuuiel 2.

Tabmuua 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH)
1 MynbTuMeanitHas TEKIUOHHAS Ay AUTOPUS Bb.M. 21-21
KommbroTepHsIii Kiace b.M. 31-04

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOH aTTeCTaI[uN
10.1. CoctaB OLEHOYHBIX CPEACTBAJIL MPOBEIACHHUS MPOMEKYTOYHOW AaTTeCcTalluu
00y4JaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuua 13 — CocraB OlIEHOYHBIX CPEACTB JJIsl IPOBEICHHS IPOMEKYTOYHOHN aTTeCTaIlluU

Bua npoMexyTo4HOM aTTecTaluu [IepedyeHp OLICHOUYHBIX CPEACTB

3aueT Cnucok BOIpPOCOB;
TecTsr;
3agaun.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIINI OOYyYalONIMMHCS TPUMEHSETCS S-0ajuibHasi MIKajla OUEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMH, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemectpa MOXKET UCIOIb30BaThCs
100-6annpHast ~ mKaja ~ MOXIYJLHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIa
UCIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMAaTUBHBIM aKTOM
['YAIL
Tabmuua 14 -Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIIETSHIIUI

OrreHKa KOMITETEHITUHN

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITETSHITUIA
5-0aiubHas mKana P P (bop

— oOyuvaromuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOrPaMMHBIN
MaTepua;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BAaTEIbHO U TPAMOTHO €r0 U3J1araer;

— OMHUpasiCh Ha 3HAHHWS OCHOBHON W JIOMOJHUTEIBHOM JIUTEpaTyphl,

«OTJIIMYHOY o
GATTCHOY TECHO MPUBS3bIBAET YCBOCHHbBIE HAYUHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIIPaBIEHUS;
— yMeso 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTAEMBIE UM UICH;
— JIeJIaeT BBIBOALI M 00OOIICHHS;
— cBOOOJIHO BJIQJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX TOHITHH.
— oOyuJaroIuiicss TBEPI0 YCBOWIJI MPOTPaAaMMHBIN MaTepuan, TpaMOTHO H
M0 CYIIECTBY WU3JlaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JINTEPATYPEIL;
«XOpOILLIO» Patyprl, o
— HE JIOMYCKAeT CYIIECTBEHHbBIX HETOYHOCTEN;
«3a4TEHO»

— YBSI3bIBAET YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOW JI€ATEIbHOCTHIO
HaIpaBJICHUS,
— aPTYMEHTUPYET HAYYHBIC MMOJIOKCHHUSI;



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

Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITETEHIIMI

— JIeJIaeT BBIBOALI U 000OIICHHUS;
— BJIJICET CHCTEMOU CIIeUaTN3UPOBAHHBIX TTOHSTHH.

— o0Oyyaromuiicss yCBOWJI TOJBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
[0 CYILIECTBY M3JaraeT €ro, OMUpasCh HA 3HAHUS TOJIBKO OCHOBHOM
JUTEPATyPHI;

— JIOIYCKaeT HeCYIECTBEHHbIE OIIMOKN 1 HETOYHOCTH;

«yIOBJIETBOPUTEIIHHO .
— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHM
«3aUTEHO»

HaIpaBJICHUS;
— cJ1a00 apryMEeHTHPYET HayuUHbIE [10JI0KEHMUS,;
— 3aTpyaHseTcs B OPMYITUPOBAHUHU BBIBOJIOB M 0000IIEHUI;
— YaCTUYHO BJIaJICET CUCTEMOM CHeMATU3UPOBAHHBIX MOHSITHIA.
— o0yuyaroluiicss HE YCBOWJ 3HAYUTENIBHOM 4YacTh IPOrpaMMHOrO
MaTepuania;
— IONyCKaeT  CYUIECTBEHHbIE  OIMMOKA W  HETOYHOCTH  MPHU

«HEYOBJIETBOPUTEIIHHO .
paccMOTpeHHH MPo0JieM B KOHKPETHOM HalpaBlICHUY;

«HE 3a4TEHO»

— UCTIBITBIBACT TPYJHOCTH B IPAKTHYECKOM MPUMEHEHUH 3HAHHIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIC TOJIOXKCHHUS;
— He GOpMYJIHUPYET BBIBOJIOB H 0000IICHUI.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTePHAIIBI.
Bompocsr (3amaun) nis sK3aMeHa peIcTaBlIeHbl B Tadimie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ko
Ne n/nt Ilepeuenb BonpocoB (3a7au) i FK3aMeHa A
MHAMKATOpa
Y4eOHBIM IJIAaHOM HE TIPETyCMOTPEHO
Bompocsr (3amaun) asist 3a4eTa npeacraBieHsl B Tadmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) ams 3a4era
No Kon
[Tepeuens BompocoB (3a1a4) AJs 3a4eTa
n/n MHAMKATOpa
1. Jaite omnpenenenne mnoHAtuio «MckycctBeHHbI  mHTEnekT». | [1K-3.3.1
[Tosichute TepMuHbl «Crabblii MCKYCCTBEHHBI HWHTEIEKT» H
«CunpHBIN HCKYCCTBEHHBIN VHTEIIEKT). Ilepeuncnure

METOJ0B

4. Ilpusenure

ocoOeHHOCTH  cnabopOopMaIM30BaHHBIX 337ady Kak OCHOBHOMU
o0jacTh NpPUMEHEHUS TEXHOJOTHMH HCKYCCTBEHHOIO HHTEJUIEKTA.
IIpuBenuTe mpuMepsl TaKUX 3a7ad.

2. Tlo kakOMy TpH3HAKy MOKHO BBIJIEIUTh WHTEIUICKTYaIbHBIC 3a/1a4H
cpeau Jpyrux 3amad oOpabotku uHpopmauuu? [Ipusenute
MpUMEpPbl HMHTEUIEKTyalbHbIX 3a4ay. [loscHuTEe, YTO Ha3bIBAIOT
MHTEJUIEKTyallbHBIMU MH()OPMAIIMOHHBIMU TEXHOJIOTUSMHU.

3. Jlaiite ompenernenue mMoHATHIO «MamuHHOEe OOydeHme». C yem
CBSI3aHO CBOWMCTBO 0OyueHHs B Takux Moxaemsx? [lepeunciure
OCHOBHBIE (haKTOPBbI, BAUSIONINE Ha 3PHEKTUBHOCTh UCTIOIB30BAHUS

XapaKTEPUCTHKY.

00bEMY W THITy KOHTPOJISI BO BpeMs OOYYCHHsS, B 3aBUCHMOCTH OT
COoCOOHOCTH 00y4YaThCsl HA OCHOBE MOTOKA BXOJSIIMX JTAHHBIX, IO

MallMHHOTO  OOydYeHHWs, U JalTe UM KpaTKylo

KIACCU(UKALIMIO CHUCTEM MAIIMHHOTO OOy4YeHHUs 0




cioco0y o0oOmenuss 3HaHui. JlaiiTe KpaTKyl0 XapaKTEepUCTHKY
MIEPEUNCICHHBIM KJIACCAM CHCTEM.

5. Tosicaure 0cOOEHHOCTH 0OyUEHHs C yUuTeleM KaK BUa MAIIMHHOTO
oOyuenus. [IpuBenuTe MOCTAaHOBKY 3a7a4d OOYYEHUS C yUUTEJIEM.
[Tepeuncnute TUIBI 33/1a4 O0yUYCHHUS C YYUTENIEM, B 3aBUCUMOCTH OT
BHU/Ia MHOXECTBA JOIYCTUMBIX OTBETOB. [l0osicCHUTE, YTO Ha3bIBacTCS
NPU3HAKOBBIM OIKMCAaHHEM OOBEKTAa M3 MHOXECTBA HCCIICAYEMbIX
00bekToB. Kakue THIIBI IPU3HAKOB CYIIECTBYIOT?

6. IlepeunicmuTe OCHOBHBIC JTalbl pELIEHUS 3aJayd MAIIUHHOTO
oOydeHnus ¢ yuuteneM. [loscHUTE conepkaHue KaxKI0To JTarna.

7. TlosicHuTe 0COOEHHOCTH 00yUYeHHs O6€3 yUuTels Kak BUAa MalTuHHOTO
oOyuenus. Ilepeuncnute Hamboiee  XapakTepHble  00JacTu
UCIONIb30BaHUs 00ydyeHus Oe3 yuumrens. Kakue Tumbel 3amad
pemaroTcsi MerogamMu oOydeHust 0e3 yumrena? J[laiite kparkyro
XapaKTePUCTHKY STUM 3aJa4uaM.

8. Ilosicaure 0COOEHHOCTH OOYYEHHs C TOJKPEIUICHHEM Kak BHJIA
MalIMHHOTO o0yueHus. [IpuBeanTe MOCTaHOBKY 3a/1a4il 0Oy4YEeHUS C
noakperuieHueM. ONUIIMTE CXEMy B3aMMOJICUCTBHUS areHra co
Cpeloii Mpu peaiu3anuu o0yueHus ¢ noakperuienueM. [lepeuncnure
XapaKTepHbIe 00JIACTH TPUMEHEHHUS 00YUEHHUS C TTOAKPEIUICHHEM.

9. IlosicauTe 0OCOOCHHOCTH OIICHKH KadecTBa paboOTHI KiaccuduKaTopa.
[Touemy  ko3p¢uIMEHT  OMMUOOYHBIX  KIACCHPUKAIUKH U
MIPaBUJIBHOCTD KJaccupuKanuu HE BCerjaa SIBIISTFOTCS
3¢ PeKTUBHBIMU TOKa3aTeNsIMU KadecTBa Kkiaccudukamuu? Yrto
Takoe MaTpulla HeToyHocTei? Kak onpenenuTs TOUHOCTh U MOJHOTY
KJIacCCU(PUKAIIMK C UCTIOJIh30BAHMEM MaTpullbl HeTouHocTel? Kakue
OCOOCHHOCTH  KJacCU(HUKATOpa XapaKTepU3yIOT TOYHOCTh U
MoJIHOTA?

10. Kak BBIMVIAOAT THUMOBBIE 3aBUCUMOCTH TOYHOCTH OT TOJHOTHI
KJIacCCU(PUKAIIMH, a TAK)KE TOYHOCTH U MOTHOTHI OT MOPOTa MPUHSATHUS
pemienusa? IlosicHuTe Takoe MOBEAEHUE JAaHHBIX 3aBHCUMOCTEH.
[Tosicuute, uTo Takoe «muepa F1», Kak oHa ompenenseTcs U JJIs Yero
HCIIONB3YETCH.

11. Tlosicuute, Kak HCHONB3yeTCcs KpuBas pabodell XapaKTepUCTUKU
npuémunka (ROC) s ouenku kauecTBa paboThl Kinaccudukaropa.
[IpuBenuTe xapakTepHbId BHJA JaHHOHW KpuBoH. Kak BBIrIsSIuT
KpuBas pabouell XxapaKTepUCTUKU MPUEMHUKA ITPH YUCTO CIy4yaitHON
knaccupukanuu? Jnsg  Kakux 1eneid  OOBIYHO — HCIONB3YeTCs
W3MEPEHHE IUIOMIAAM TI0J KPHBOM paboueld XapaKTEPUCTHKU
npuémuuka (AUC)?

12. Tlosicaute, Kak  CTPOMTCS  MaTpHUIla  HETOYHOCTEH  TpH
MHOTOKJIacCOBOM Kiaccudukanuu. Kak MOXKHO OIIEHUTh TOYHOCTh U
MOJTHOTY JIJISl KQXJO0TO KJIAcca, a TAakyKe Pe3yJIbTUPYIONNEe 3HAYCHUS
TOYHOCTH U MOJIHOTHI KJIaccu(pUKaIuu.

13 TlosicauTe OCOOECHHOCTH OIICHKM KadecTBa pabOTBI  Mojeleit
perpeccun. B Kakux ciy4asx OTHAIOT MPEANOYTCHHE KPUTEPHUIO
kayectBa RMSE, a B kakux ciny4dasx kpurepuro MAE?

14. B uéM COCTOMT CBOMCTBO 0000mIaromell CrIOCOOHOCTH MOJENIN
ManmiMHHOTO oOyuenusa. Kakue mnpuémbl HCHONB3YIOTCA Ui
TEOPETUYECKOH M HSMIHMPUYECKOM  omeHku  obOoOuraromeit
CIIOCOOHOCTH: OIIEHKa MAaTeMaTHYecKOro OKHMJAHUS CpPeIHHX

ITK-3.3.1




15.

16.

17.

OTeph, OIEHKAa BEPOSTHOCTH IMEepeoOydeHHs, OICHKa Ha
ominoxeHHbIX gaHHbIX (hold-out), orleHKa CKONB3SAIIEro KOHTPOJIS
(cross-validation).

HasoBuTe OCHOBHBIC NPUYMHBI BO3HHUKHOBEHHS II€PeOOyYCHHS H
HEIOOOYUYCHHsT B MOJENSAX MAIIMHHOTO oOyueHus. Ilepeunciure
OCHOBHBIE CITOCOOBI MUHUMHU3AIHNH [TEPEOOyUECHHUSI.

[TosicHATE TIOHATHSA CMELICHUS, JUCIEPCHH W HEYCTPaHHUMOMR
MOTPENIHOCTH KaK TPEX COCTABIIAIOIIMX OIMHMOKH 0000IIeH s
MoO/IeJIel MATMHHOTO 00y4eHusl.

[TosicHuTe XapakTep HM3MEHEHHs OLEHOK 3()(EKTHBHOCTH MOJEICH
MAITHHHOTO OOYyYeHHsI HPU BO3PACTaHHUHM HMX CIOKHOCTH (Kpusvie
npoeepxu, validation curve) um pasmepa oOydaromieii BBIOOPKH
(kpuswie 0byuenus, learning curve).

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

[Tepcentpon Poszenbnarra. CTpyKTypHasi cxema U IpaBujio oO0ydeHus
MepCcenTpoHa.

Mopens aganTtuBHOrO IMHEHHOTO Heiipona. ObOyuenue ADALINE
OpyH TIOMOIIM METOAAa TPaJAUEHTHOro cmycka. [lakeTHBId U
CTOXaCTUYECKHUM I'PaJIMEHTHBIN CITYCK.

Mognens noructuueckod perpeccuu. IlokaxuTte, UYTO BBIXOJ
CUTMOMJAIBHOM ~ (YHKIIMM  MOXXHO  MHTEPIPETUPOBATH  Kak
BEPOATHOCTH MPUHAJICKHOCTH OTAEIBHO B3STOr0 00pasiia nepBomy
KJIaccy.

OOyueHne Mojenu JOTUCTHYECKON perpeccuu. Perienue mnpoOiaembl

nepeoOyyeHus pu MOMOIIHU perynspusanuuu. L2-perynspusanus

Merton onopHbIX BekTopoB. Kiaccudukanus ¢ MATKUM 33a30poM 7St

o0ecrieyeHrs CXOJMMOCTH ONTUMHU3ALMU TpPH  JOIMYCTUMOCTH

OIMOOYHON KITacCU(PUKAIINH.

Pemenne HenuHeNHBIX 3aad OpU  TMOMOIIM METOJAa OIMOPHBIX

BekTOpoB. JloGaBneHne K HaOoOpy JaHHBIX JONOJHHUTEIbHBIX

npusHakoB. Mcnonp3oBanue npusHakoB O0au3zoctu. RBF-dyHkuunsa kax

GbyHKUIMA TOJ00MS.

['unepnapaMerpuueckas  ONTHUMM3AIMS  MOJENEed  MAallWHHOTO

oOyuenus. Mcrnonb3oBaHMe peméTyaToro IOMCKa s BbIOOpa

HaWJy4dIluX TUTIEpIIapaMeTPOB MOJEIH.

Mopenp Ha OCHOBE JepeBa MNpHUHATHSA penieHud. (OCHOBHBIE

ocobenHoct Mojenu. IloctpoeHue nepeBa pelieHU Ha OCHOBE

MpUHIMIIA HauOoJbIIero nmpupocta uHbopMaluu. [ 'unepnapamerpsl,

o0ecreynBaroIue MOACTPONKY MOJIEINH.

Mopens Ha ocHOBe ciy4aitHOro Jseca. OCOOEHHOCTH MOJIENH.

ANTOpUTM «BBIpAIlIUBaHUs» CIIy4yallHOTO Jeca. | unepnapamerpsl,

o0ecrneunBaroIIye NoICTPORKY MOJIEIH.

Knaccudpukarop Ha ocHoBe k Ommxkailmux cocemell U ero

ocoOeHHOCTH. [ mmepmapameTppl, O00€CTEUMBAIONINE TOJICTPOUKY

MOJIETIH.

HawuBnbiii OaiiecoBckmii kmaccudukatop. OCHOBHBIE OCOOEHHOCTH

MOJIENIN M 00J1aCTH €€ TPUMEHEHHUSL.

[IK-3.B.1

29.

[Mpuémel  TmpeaBapuTeNbHOW OOpPaOOTKM JAaHHBIX B MOJEISIX
MalIMHHOTO O00yueHUs. Pemenne npoOIeMbl C HEAOCTAIOUIMMHU
JTaHHBIMH, 00pa0OTKa KaTETOPHANBHBIX (UMEHHBIX U NOPAOKOBbIX)
JaHHBIX, BBIOOp 3HAYMMBIX TPU3HAKOB  (ucnoavzosanue Ll
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peayiaApu3ayul, aicopumm nocie008amenbHo20 8bloOpa NPU3HAKOS,
OYEHKA BAICHOCMU NPUSHAKOE C NOMOWbIO CILVHUAUHBIX J1ECOB).

30. BreigeneHue MPU3HAKOB: CXKATHUE JAHHBIX C TMOMOIIBIO MMOHMKCHUS
pa3MEepHOCTH MPOCTPAHCTBA MPU3HAKOB. AHAIH3 IJTABHBIX KOMIIOHEHT
(Principal Component Analysis). JIuHe#HbI JAUCKPUMUHAHTHBINA
ananu3 (Linear Discriminant Analysis).

31. AncamOiim Mopeseld MamMHHOro oOyudeHus. OCHOBHBIC MOJXOIbI K
co3manuio ancambseit. barrunr (bagging).

32. Ancamb6iieBoe oOyuenue. byctunr (boosting). Anroputmsl  Boostl,
amanTuBHBIN OycTunr (AdaBoost), rpaauentHsiii 6yctunr (GBM).

33. Ancamb6iieBoe o0yuenue. Crexkunr (stacking).

[lepeuenr TeM [l KypcOBOTO MPOSKTUPOBAHUS/BBIIIONHEHUS KYpCOBOM pabOTHhI
MpeCTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyerp TeM Juisi KYpPCOBOT'O TPOSKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

Ne /i [TpuMepHBIii IepeYeHb TeM Il KyPCOBOTO MPOSKTUPOBAHUS/BITTOIHEHHS
- KypCOBOM paboThl

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompockl st ipoBeneHUsST TPOMEXKYTOYHOW AaTTECTAllMM B BHJE TECTUPOBAHHUS
MpeCTaBICHBI B Ta0nwuie 18.

Tabnuua 18 — IlpumepHblii iepeueHb BOIIPOCOB ISl TECTOB

Ne . Konx
[TpumepHBIii TIepedeHs BOIIPOCOB ISl TECTOB

n/n MHIMKATOpa
1 mun. 3aoanue KOMOUHUPOBAHHO20 MUNA C 8LLOOPOM OOHO20 BEPHO20 OMEemda
U3 yemoipex nPeonoAHCeHHbIX U 0O0CHO8aAHUEM 8b1O0PA
Wuctpykuus: IlpounTaiite TEKCT, BBIOEpUTE MPABUIBHBIN OTBET U 3aIHILUTE
apryMeHTbI, 000CHOBBIBAIOIINE BHIOOP OTBETA
3 Kakyto miomaaps nox kpuBoit ROC (Area Under the Curve - AUC) I1K-3.3.1
OyneT uMeTh 0e3yrpedHbli Kiaccudukarop? I1K-3.B.1
A) 0.0;
b) 0,5;
B) 1,0;
I 2,0.
4 Kakas u3 METpUK MOKET IPUHUMATh OTPULIATENIbHBIE 3HAUEHUS ? I1K-3.3.1
[1K-3.B.1
A) R"2;
b) MAE;
B) RMSE;
I') Accuracy.

2 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8b1OOPOM HECKOJILKUX 8APUAHMOE OMEemd
U3 NPeONIOAHCEHHBIX U PA3BEPHYMBIM 000CHOBAHUEM 8b1O0PA

Wuctpykuus: IlpounTaiite TEKCT, BBIOEpUTE MPABUILHBIC BAPHAHTHI OTBETA U
3aIlUIINTE apTyMEHThI, 000CHOBBIBAIOILME BBIOOP OTBETOB




Kaxk 6opothscs ¢ adgdexTom nepeodydeHus?

A) Cnenath Mozens mpoile (MeHee KOMILJICKCHOK);

b) B3saTh MeHbIe 00ydaronmx JaHHBIX;

B) Hakomuth Gonbliie 00y4yaromux JaHHBIX;

I') Cnenate Mojenn cioxxkHee (00J1ee KOMIIJIEKCHOM);

1) IloBbicuTh KauecTBO 0OyUaroIIel BEIOOPKH IMMyTEM CHUKEHUS
[IyMa B JJaHHBIX, UCTIPABIICHUS OIIUOOK, yCTPaHEHHS BBIOPOCOB
U T.J.;

E) Hanoxutb orpaHn4eHust Ha IPOCTPAHCTBO MAPAMETPOB MOJIENH;

2K) ITpoBepsaTh METPUKH TOJBKO IO OOyYArOIIeii BEIOOPKE.

I1K-3.3.1
I1K-3.B.1

Kakue n3 MeTpuk COBMECTHO AAIOT TOCTATOYHO TOJIHYIO
XapaKTepUCTHKY KIaccu(puKaTopa rmpu HecOaTaHCUPOBAaHHOM BHIOOPKE?

A) Accuracy;
b) Recall;
B) Precision;
I FL.

I1K-3.3.1
[IK-3.B.1

3 mun. 3aoanue 3AKpbIiNo2o muna HA YCmMAaHOBJIEHUE coomeemcnmeus

Wnctpykuus: IlpounTaiite TEKCT U ycTaHOBUTE cooTBeTcTBUE. K KaXkaol no3umnuu,
JTAHHOH B JIEBOM CTOJIOIE, TOJOEPUTE COOTBETCTBYIOLIYIO MO3HUIIMIO B

IIPaBOM CTOJIOLIE

VYcraHoBuTe COOTBETCTBUE. THUIBI MNPU3HAKOB B MAIIMHHOM
00y4YeHUH U UX OMMCAHUE

1 KomnuectBennole A) IlepemenHast, KoTopasi U3MEPSIETCS B pE€aJIbHBIX
(HernpepbIBHBIE) 4HCIIaX, HAaIPUMEp, BO3PACT WX JOXOJ
2 Kareropuanbhble b)) IlepemenHas, koTopasi IpUHUMAET 3HAUEHUS U3
(AuCKpeTHBIE) OTrPaHMUYEHHOT0 MHOXKECTBA, HAIIPUMEP, MO
WJIM LIBET
3 IlopsinkoBble B) KareropuanpHelil Ipu3HaK, KOTOPBIA MOKET
OBIThH YIIOPSIIOUEH, HAIPUMED, OLIEHKA MPOTyKTa
o mkaiue ot 1 1o 5
4 bunapHble I') KareropuanbHblil npu3HaK, KOTOPBI MOXKET
IIPUHUMATD TOJIBKO JBa 3HAUYEHUs, HAIIpUMED,
€CTb/HET WUJIN MPaBJa/I0XKb
) TexkcT, mpeacTaBIeHHBINH B BUIe HAOOpa CII0B
WJIM CUMBOJIOB, HCTIOJIB3YETCS IIPU aHAJIN3E
TEKCTa WIK MPU paboTe ¢ JaHHBIMU U3
COIIMAIBHBIX CEeTEN

I1K-3.3.1
I1K-3.B.1

11

VYcranoBute coorBeTcTBUE. THIIBI aHCaMOJIell MOAeIell MAIlIMHHOT'O
0oOyd4eHUs U OTHCaHNE

1 Barruar A) MeTtoa nocTpoeHus HECKOIBKUX MOJIEIICH
Bootstrap Aggregating) HA OCHOBE CITyYalHBIX TIOJIBEIOOPOK
oOyuaroleit BHIOOPKH, arperupoBaHue
PE3YJILTATOB JIJIsl TOTYUYCHHUS

I1K-3.3.1
IIK-3.B.1




OKOHYATEeJIBHOTO MPOrHO3a

2 byctunr (Boosting) b) Cnoco6 moctpoenus mociaea0BaTeIbHOCTH
c1a0bIX MOJENEN, KaXaasl caeayonas
oOydJaeTcsi Ha TaHHBIX, HA KOTOPBIX
npeabIAyIIas J0MycKaja OInOKH

3 Crexunr (Stacking) B) Metoa, B KOTOPOM HECKOJIbKO MOJIENEH
00y4aroTcst HE3aBUCHMO, a 3aTEM UX
pe3yJIbTaThl UCIIOJIb3YIOTCS B KAUECTBE
IIPU3HAKOB B 001IEH MOAEIN

I') Merona, mpu KOTOPOM HECKOJIBKO MOJICIICH

TOJIOCYIOT 32 OKOHYATEJIbHBIN ITPOTHO3,
B3BEIICHHOE UM PAaBHOMEPHOE
KOJINYECTBO T'OJIOCOB Pa3HBIX MOJIEIEH
MO3KET OBITh HCIIOIH30BAHO

4 mun. 3adanue 3aKkpvimo2o muna Ha YCMAaHoB1eHue noCc1e008amelbHOCmu

Nucrpyknpmsa: IIpounTaiiTe TEKCT M YCTAHOBUTE IIOCIIEN0BATEIBHOCTD.
3anumure COOTBETCTBYIOLIYIO IOCIEI0BATEIBHOCTh OYKB ClI€Ba HAIpaBo

14

VYKakuTe Nociae10BaTeIbHOCTh 3TAllOB MAIIMHHOTO O0YYEeHHUS. I1K-3.3.1

I1K-3.B.1

A) Ouenka mozenu (BbIOOp KpUTEPUEB KauecTBa, CPaBHEHUE
pa3nu4HbIX anroputMoB MO);

b) IlpenobpaboTka maHHBIX (BBIACICHHE PU3HAKOB, OTOOD
NPU3HAKOB, CHKEHHE Pa3MEPHOCTH, MACIITAOMPOBAHNE
NPU3HAKOB, B3STHE BHIOOPOK);

B) IIporao3upoBanue (MCIOIB30BaHUE MOJIENHN);

I') O6yuenue mozenu (0TOOp Mozenu U 00yueHHe, BBIOOP METPUKH
Ka4ecTBa, MepeKpECTHAS MTPOBEPKa, THIIEpIIapaMeTpuIecKas
ONTUMH3ALIHS).

15

VYkaxuTe nocie0BaTeIbHOCTh ATAMOB B3auMoAencTBHs areHToB co | [1K-3.3.1
Cpelioi B MallTMHHOM OOYYEHHMH C MOJKPEIJICHHEM, KOTOPhIE Talin I1K-3.B.1
Ha3BaHKe MeToay o0yueHus SARSA/

A) Cocrosinue;
b) JleiicTBue.
B) IMonkpennenue;

5 mun. 3aoanue omxpvimoz2o muna ¢ pa3eepHymuviM Omeemom

WNuctpykuus: [IpounTaiiTe TEKCT U 3aNUIINATE pa3BEPHYTHI 000CHOBAHHBIM OTBET
WJIM HATUIINTE MPOMYIIEHHOE CIIOBO/CIIOBOCOYETAHNE

17

— 3TO METOJ MalIMHHOro oOyueHus, B kotopom arent | [1K-3.3.1
o0yyaeTcsi Ha OCHOBE OOpaTHOW CBS3M OT cpelbl ¢ Lenbio Makcumuzanuu | I1K-3.B.1
BO3HarpaxJacHUs

18

MeTtoanl HCTOJIb3YIOTCS JJIsl OLICHKH KauyeCTBa MOJEIH I1K-3.3.1
MAIIMHHOTO 00YYeHHs, CPAaBHEHUS MO/JIeNIeH 1 BEIOOpA ONTHMATIBHOM I1K-3.B.1
MO/IEJIH.




Ipumeuanne: CUCTEMA OLIEHUBAHUS TECTOBBIX 3AJAHUI.

1-i Tan. 3amanue KOMOMHHUPOBAHHOTO THUIIA C BELIOOPOM OJTHOTO BEPHOTO OTBETA U3
YeThIPEX MPEJIOKEHHBIX 1 000CHOBAaHUEM BBIOOpA CUUTACTCS BEPHBIM, €CITH MPABUIHLHO
yKa3zaHa nudpa v npuBeeHbl KOHKPETHBIE apryMEHThI, HCIOJIb3yeMble IIPU BEIOOPE OTBETA.

[TonmHOE coBmaieHue ¢ BEPHBIM OTBETOM — 1 Oa.

HesepHeiit oTBeT Mt ero otcyTcTBue — 0 OaJIIoB.

2-ii Tun. 3anaHue KOMOMHHUPOBAHHOTO THUIIA C BELIOOPOM HECKOJIBKHX BapHUAHTOB OTBETA
U3 MPEJIOKEHHBIX M Pa3BEPHYTHIM 00OCHOBAaHUEM BBIOOPA CUUTACTCSI BEPHBIM, €CIIH MPABUIHHO
yKa3aHbl HUQPPbI U IPUBEACHBI KOHKPETHBIE apryMEHTBI, HCIOJIb3yeMble MPU BEIOOPE OTBETOB.

[TonmHOE coBmaieHue ¢ BEPHBIM OTBETOM — 1 Oa.

Ecnu nonymiens! ommOku Uil OTBET 0TcyTcTBYeT — 0 Oanios.

3-il Tun. 3aJaHue 3aKPHITOTO THUIIA HA YCTAHOBJIEHUE COOTBETCTBUS CUUTACTCS BEPHBIM,
€CJIM YCTAHOBJICHBI BCE COOTBETCTBUS (ITO3UIIMU M3 OJHOTO CTOJIOIA BEPHO COMOCTABIICHBI C
MO3UIUSIMU IPYTOTO CTOJIONA).

[TonHOE coBMaeHne ¢ BEpHBIM OTBETOM — 1 Gai.

HesepHbIii oTBeT Hitn ero orcyrcTBue — () 6aIIoB.

4-if TuN. 3anaHue 3aKphITOrO THIA HAa YCTAHOBJICHHE MOCIE0BATEIbHOCTH CUUTACTCS
BEPHBIM, €CITU MPABWIIBHO yKa3aHa BCS MOCIIEI0BATEIBHOCTD HUQD.

[TomHOE coBMajieHUe ¢ BEPHBIM OTBETOM — 1 Oasu.

Ecnn nomymiens! ommOKy WM OTBET OTCYTCTBYET — () OaIisioB.

5-# THII. 3a/laHne OTKPBITOTO TUIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIIN
OTBET COBIA/IaeT C ATAJOHHBIM IO COJEPKAHUIO U TOJIHOTE.

[IpaBuiIbHBIN OTBET 3a 3aJjaHKe OLlEHUBAeTCs B 3 Oasuia.

Ecnu momyiieHa ofHa onrOka\HETOUHOCTH\OTBET MIPABUIIBHBII, HO HE TIOJHBIH — 1 Oat.

Ecnu nonymieHo 6onee 1 ommOKku\oTBET HEMPaBHIBHBIH\OTBET OTCYTCTBYET — ) OaylIoB.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOy4YaroIMXCsl 3a04HON (OPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmotpeno

10.4. Meroauueckue  Marepuaibl,  ONPENENAIONIMEe  MPOLEAYypbl  OICHHUBAHUS
MHAUKATOPOB, XapaKTepU3YIOIUX dTanbl (OPMUPOBAHMUS KOMIIETEHLUH, COJAEpKaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax ['YAIL, pernameHTHpYyHOIIMX NOPAAOK MU MPOLEAYpPY
MIPOBEJICHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOMN aTTecTaly 00y4aronuxcs
I'VAIL

11. Meroauveckue yKa3aHus A1 00YUYaIOIMIUXCS TT0 OCBOCHUIO TUCIUTUTHHBI

11.1. Metonuueckre yka3zaHus [ OOYyYarOImIMXCS 110 OCBOGHMIO JIEKIIMOHHOT'O
MaTepuaia.

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepuana — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe M SCHOE H3JIOKEHHE ydyeOHOro Mmartepuana. HasHaueHHe COBpEMEHHOM JEKIMH B
paMKax TUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(MOPMALMIO 1O TEME, a B OCBOCHUHU
(dyHIaMEHTAIBHBIX TPOOIEM JUCIHUIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUS, HOBEHIINX
JOCTHD)KEHUI Hay4dHOH MbIciu. B yueOHOM mporecce JEKIUs BBIIOIHIET METO0JOTHUYECKYIO,




OpPraHU3allMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeKIus packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOW 00sacTé 3HaHUs, €€ IpoOJIeMbl, IAaeT LEJbHOE INPEICTaBIEHUE O AUCIUILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUAIIIIMHAMM.

[lnanupyemble pe3yabTaThl IPH OCBOSHUH 00yYaIOMIMMUCS JIGKIIMOHHOTO MaTepraa;

— IIOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHHUW, YpPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

— MOJy4EHHE OIbITa TBOPUECKON pabOThl COBMECTHO C IIPEINO/IaBaTelIeM;

— pa3BuTHE TOPOPECCHOHATBHO-JIENOBBIX  KayecTB, JIIOOBH K TNpEAMETY H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBILITICHHUS.

— MOsBJIEHUE HEOOXOAMMOro UHTEpeca, HE00X0AUMOrO Il CAMOCTOSITENIbHON PabOThI;

— TIOJy4YEHUE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTUS HAyKM U TEXHUKU U O
IPOTHO3€E UX Pa3BUTHS Ha OIMDKANIINE TO/IbI,

— Hay4YuThCS METOIUYECKH oOpadaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICTH H
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3IM4YHBIX
(bopMyIIHpPOBKax);

— TOJy4YeHHUE TOYHOI'O NOHMMAaHHUS BCEX HEOOXOAUMbIX TEPMUHOB U TOHATHUH.

JIekuMOHHBI MaTepHall MOXET CONPOBOXKIAATbCA JEMOHCTpALMEH CIIAWI0OB W
UCIOJIb30BAaHUEM DA3aTOYHOIO MaTepuaja IpU TMPOBEIEHUM KOPOTKHUX JHCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATHUK I10 IUCUUIUIMHE.

CrpyKTypa npeaocraBicHus JEKIHOHHOIO MaTepuaa:

Jlexuuss cocrouT U3 TPEX OCHOBHBIX 4YacTEH: BCTYNUTEIbHOW, OCHOBHOM H
3aKJIFOUYNUTEIBHOM.

BerynurenbHas yacTh onpezenser Ha3BaHUE TEMBI, IJIaH U 1enb Jekiuu. OHa npu3BaHa
3aMHTEPECOBAaTh U HACTPOUTH ayJUTOPHIO. B 3TOM yacTW JIEKIIMM W31araercsi akTyaJlbHOCTD,
OCHOBHAasl UJes, CBA3b JAHHOM JICKUUU C NPEABIAYLIUMU 3aHATUSAMU, €€ OCHOBHBIE BOIIPOCHI.
BBenenue 10MKHO OBITh KPATKUM U LIE€JI€HANIPABICHHBIM.

B OCHOBHOM 4YacTH JICKIMU pealu3yeTcs HAyYHOE COJEpKaHUE TEMBI, BCE IJIaBHbIE
y3JI0BbI€ BOIIPOCHI, MPOBOJUTCS BCSA CHUCTEMA J0KA3aTeNbCTB C MCIIOJIB30BaHHMEM Hauboiee
1esecoo0pa3HbIX METOIMYECKUX MpUEMOB. Kaxplif yueOHBbIN BONIPOC 3aKaHYMBAETCS KPATKUMHU
BBIBOJIAMH, JIOTHYECKH TOABOJSALIMMH CTYJIEHTOB K CIEIYIOLIEMY BOIPOCY JIEKIIUH.

3aKIII0YUTEIbHAS YaCTh UMEET LIeIbl0 000011aTh B KPAaTKUX (OPMYIHPOBKAX OCHOBHBIE
UJCH JICKLUH, JIOTUYECKH 3aBepIIas € Kak LEI0CTHOE TBOPEHHUE.

OTnenbHbIe BUJBI JIGKIIMH MOTYT UMETh CBOM OCOOEHHOCTH KakK IO COJEpPXkKAHHUIO, TaK U
10 CTPYKTYyDE.

11.2. Meroauueckue ykKa3aHus sl OOYYarOIIUXCS MO BBITIOJHEHUIO J1a00PaTOPHBIX
pador.

B xone BeimonHeHus 1a0oOpaTOpHBIX pabOT oOydaromuics MAOKEH YrioyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTUKOW 00yYarolierocs.
Brimonnenne mabopaTOpHBIX pabOT COCTOMT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIbHBIX MEPOIIPUATHH.

BrinonHenue 1a00paTopHBIX paboOT 0O0yyaromMMCs SIBJISIETCS HEOTHEMJIEMOH YacThIO
W3YYEeHUs] JUCLUIUIMHBI, ONpEeNeiseMOol Y4YeOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00ecreynBaroIUM pelIeHUe CIIeIyIOIUX OCHOBHBIX 331a4 00y4aroIerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIEAOBAaHMS MPOLECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM TUCIUIINHBI,

— 3aKpeIUIeHue, pa3BUTHE U JeTalu3alysl TEOPEeTHMUYECKMX 3HAHWM, MOJTy4YEeHHBIX Ha
JEKIMX;

— IOJIyuyeHHe HOBOM MH(OpMAIMK 10 N3y4aeMON AUCHUILINHE;

— TmpuoOpeTeHrne  HaBBIKOB  CAaMOCTOATEIBRHONW  pabOThl ¢ J1abOpaTOpHBIM
000pyI0BaHHEM U TPUOOPaAMHU.



3anadue u TpeOGoBaHUs K IIPOBEACHUIO 1a00PATOPHBIX PaboT
Jlaboparopubie pabOTHI, MPEIYCMOTPEHHBIC B JaHHOM Kypce, BBITOJIHSAIOTCS B

KOMIIBIOTEPHOM KJIACCE Ha TIEPCOHATBEHOM KOMIIBIOTEPE C MCIIOIH30BAHUEM ITAKETOB MOICPKKU
pa3paboTKU U OTJIAJAKH IPOrPpaMMHOT0 obecrieueHus Ha s3bike Python.

B mpomecce moarotoBkum K nmaboparopHOil  paboTe  HEOOXOAMMO — M3YYHTh
COOTBETCTBYIOIIUE METOJMYECKHE YKa3aHWs M IOBTOPUTH JIEKIHMOHHBIM MaTepuall, KOTOPBIA
OTHOCHTCS K TeMe pabOoTBHI.

[lepen HauanoM BBIMOJIHEHUS PAaOOTHI HEOOXOMUMO CO31aTh OTACIBHYIO MaIKy Jis
CO3/1aBacMbIX B paboTe (haiJIoB M YCTAHOBUTH €€ B CHCTEME KauyeCTBE TEKYIICH JIUPEKTOPHH.
[TyTh K JaHHOU MaNKe HE TOJKECH COJepKAaTh UMEH, HAMCAHHBIX KUPHIUIAIEH.

B mpouecce BbloSHEHUS pabOThl IOJIyYEHHBIE pE3YyJbTaThl pPacdy€ToOB, JUCTUHIH
pa3pabaTbIBa€MbIX IPOrpaMM, CXEMbI U Jpyrue padodyue mMaTepualibl JOJHKHBI COXPAHATHCS HA
JTUCKE TS UX JAITBHEHUINETO MCIIOIh30BaHUS MPU 0pOpMIIEHUH OTUYETA.

I1o oxonuanuu pa60TI>I HCO6XOI[I/IMO COCTaBUTH OTYET U HOATOTOBHUTHCA K €I'0 3alllUTC Ha
CJICAYIOIICM 3aHSTHH.

Crpykrypa u hopMa otyera o 1a00paTopHON padoTe
OTtuét 0 1a00PaTOPHOI paboTe AOKEH COICPIKATD:

— (amMuIIMIO0, UMS U OTYECTBO CTYJIEHTA, BBIIOJIHUBIIETO paboTy;
— HOMep y4eOHOMU IpYIIIIbI;

— J1aTy BBITTOJIHCHUS PabOTHI;

— Ha3BaHue paboThI;

— 11eJIb pabOoTHI;

— KpaTKyro GOpMyIUPOBKY 3a7aHus Ha JJabopaTopHyIO paboTy;

— OCHOBHBIE TEOPETHYECKHE CBEICHHS M (HOPMYIBI, HCIOJIH30BABIIUECS B TIPOIECCE
BBITIOJTHEHHSI paOOTHI;

— JINCTUHTH MPOTPAMM, Pa3pabOTaHHbIE U OTJIAKEHHBIE B MPOIIECCE BHITOTHEHHS paOOTHI,

— CXeMBI, pa3paboTaHHbBIE B MPOIIECCe BHIOTHEHHS paOOTHI,

— TIPU UCTIONIB30BAHUH JTOTIOTHUTENBHOM IUTEpaTyphl YKa3aTh CCHUIKU U MPUBECTU CIIHCOK
JTUTEPATYPHI,

— BrIBosIBI 110 paborTe.

TpeboBanust K 0pOPMIIEHHIO OTYETA O JIAOOPATOPHON paboTe
[Tpumep odopmieHUs TUTYJIBHOTO JUCTAa OTYETA MO JTabopaTOpHOM padoTe MpUBEIEH Ha

caliTe yHMBEepcUTETa WW.guap.ru.

IIpu odopmienun otuéra o nabopaTopHOl paboTe HEOOXOAMMO MPUIACPKHUBATHCS
tpeboBanuit 'OCT 7.32-2017 «Otuér o HayudHO-HCCleAOoBaTeNbCcKoi pabore. CTpyKkTypa H
npaBuiIa OPOPMICHUSD.

ITo xaxxnoit maboparopHoil paboTe JOKEH OBITh MOATOTOBIIEH OTYET B OYMaKHOM M B
anekTpoHHOM BHje. [locne 3ammThl JabOpaTOpHBIX pPabOT OTUETHI B OyMa)KHOM BHIE C
MIPOCTaBJICHHBIMHU OIIEHKaMH XpaHATCS Ha Kadenpe, a OTYETHI B 3JIEKTPOHHON dopMe TOIKHBI
OBbITh BBUIOXKEHBI B JINYHOM KaOMHETE y4alllerocsi Ha caiTe yHUBEpCUTETA.



11.3. Meroauyeckue yka3aHus UIsi O0yYarOIIMXCS 1O MPOXOXKICHUIO CaMOCTOSTEIbHOMN
paboThI

B Xo/e BBITIOJIHEHHUSI CaMOCTOSITEIbHON PabOThI, O0YYAIOIIUIICS BBIMOJIHAET PadOTy MO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEIOaBaTelis, HO 0e3 ero HermocpeJICTBEHHOIO
YYaCTHSL.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOywaromierocst (GhopMupyercs
enecoo0pa3Hoe MmIaHupOBaHUue pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMECHUS
U HaBBIKM B YCBOCHMM M CHUCTEMATH3aIl[MM MPUOOPETAEMbIX 3HAHHI, OOCCIICUMBACT BBICOKHIA
YPOBEHb YCIEBAaGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT IOJYYUTh HABBIKH TIOBBINICHHS
po¢eCCHOHATIBHOTO YPOBHSI.

MeroauyeckuMHu ~ MaTepUallaMK,  HANpaBJSIOIIMMU  CAMOCTOSITENIBHYIO — paboty
00y4aroUUXCASBIISIOTCS:

—  y4eOHO-METOJIUYCCKUI MaTepHall 1o JUCIUILIHHE.

11.4, Metoauyeckue yKazaHUsA I OOydYarolmuxcs II0 MPOXOXKICHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCHEBAaEMOCTH MpEeAyCMaTpPUBAeT KOHTPOJIb KayecTBa 3HAHUU
00y4Jarommxcs, OCylIECTBISIEMOTO B TEUCHHE CEMECTpa C IEJIbI0 OICHUBAHUS XO0/1a OCBOCHUS
JUCILIUILINHEL.

KonTponp kauecTBa 3HaHUN MPOBOAUTCS B (hOpMe MHIMBUYaTLHOTO COOECE0BaHNUs 110

MaTepuady OTIENbHBIX pa3JesioB AMCLMIUIMHBL, a TAKK€ IMPOBEPKU OTUETOB O BBINOJIHEHUU
IIPAKTHUYECKUX 3a1aHUM.

Pe3ynbTaThl TEKyI1ero KOHTPOJIS MOTYT YUUTHIBATHCS IPU MPOBEACHUN MPOMEKYTOUHON
aTTEeCTallUU.

11.5. Meroauyeckue ykazaHusi AJisi 0OyYaroUIUXCsl MO MPOXO0XKICHHUIO MPOMEKYTOUHOM
aTTeCTalUu.
[IpomexxyTounast ~ aTTecTanusi  OOy4alOIIUXCS  MPEAYyCMAaTPUBAET  OLICHMBAHUE

MPOMEKYTOYHBIX U OKOHYATCIIBHBIX PE3YJIBTATOB O6yquI/I$[ 110 AUCHUIIJIINHE. Omna IIpOBOAUTCA B
dbopme 3auéra:

3a4eT — 3To (opMa OUEHKM 3HAHUN, MOJYYEHHBIX OOydalolUMCS B XOJ€ H3yuUeHUs
y4eOHOM TUCIUTUIMHEI B [IEJIOM WJIM MPOMEXyTouHas (TI0 OKOHYaHUU CEMEeCTpa) OIIeHKA 3HaHUN
00yyJaronMcs 1o OTJEIBHBIM pa3fieiaM JUCIUIUITMHBI C aTTECTAIMOHHOW OLIEHKOW «3a4TeHO»
WM «HE 3a4TCHOY.

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOUHOW aTTECTAlMU OCYILIECTBIAETCS B
cooTBeTcTBUU ¢ TpeboBaHusMu [lonoxenuit «O TekyleM KOHTpOJE YCIEBAaEMOCTH U
POMEXYTOUHOHM artectanuu cryaeHToB ['YAII, oOyuwarommxcs Mo mnporpaMmaM BBICIIETO
obpazoBanus» u «O MOIYJIbHO-PEUTHHTOBOM CHCTEME OIICHKHM KadecTBa Y4eOHOW paboThI
cTyneHToB B ['YAID.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




