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AHHOTaUA

Hucuumumaa «OCHOBBI MAIIMHHOTO OOYYEeHHsT M aHalM3a JaHHBIX» BXOJHUT B
o0pa3oBaTeNbHYI0 NPOrpaMMy BbICIIEr0o 0Opa3oBaHus — Mporpammy OakajgaBpuaTa IO
HaNpaBJICHUIO TOATOTOBKM/ crenuanbHocTH 15.03.06 «MexarpoHuka u poOOTOTEXHHKA»
HanpasieHHocTH «[{udpoBoi MHKMHUPUHI POOOTOTEXHUYECKUX KOMIUIEKCOB». JlucuumianHa
peanu3zyercs kapeapoit «Ne32».

JlucuuiuinHa HaueseHa Ha (GOpMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIOLUIMX KOMIIETEHIIUH:

I[IK-1  «Cnocoben  y4yacTBOBaTh B  HAy4yHBIX  HCCIEJOBAaHUSX  OOBEKTOB
Ipo¢eCCHOHATIBHOM 1A TEIbHOCTI

CopepxaHue IUCUUIUIMHBI OXBAaThIBAET KPYI BOIPOCOB, CBS3aHHBIX C MPUMEHEHHEM
METOZ0B MAIIMHHOIO OOY4YeHHs M MHTEUICKTYalbHOTO aHajiu3a IaHHbIX IPH pPELICHUU
NPUKJIAJIHBIX 33/1a4 B 00JaCTH MEXAaTPOHUKU U POOOTOTEXHHKH.

[IpenonaBanre IUCUMIUIMHBI IpeAycMaTpUBaeT clieAyromue (OopMbl OpraHU3aLUU
y4eOHOro nporecca: JeKIHH, 1a00paTopHble padoThI, CAMOCTOSITENIbHAs paboTa 00yJaromerocs.

IIporpaMMoil JUCHMILIMHBI MPEIyCMOTPEHBI CIENYIOIME BHUIbl KOHTPOJS: TEKYILUH
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAs aTTecTalus B hopme nudHepeHIupoBaHHOTO 3a4eTa.

OOwiast Tpyl0EMKOCTb OCBOEHMS JUCLUIUIMHBI COCTABISAET 2 3aYeTHBIX €IUHUIBI, 72
yaca.

SI3pIK 00yUEHUS 110 TUCHUIIIIMHE «PYCCKUI».



1. IlepeudeHb MIaHUPYEMBIX PE3YIbTATOB OOYUYEHHUS 11O AUCHUIIIIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
Llenbto mpernopaBaHus IUCIHUIUIMHBL SBISETCS O3HAKOMIIGHHWE CTYACHTOB C IPHUHLHUIIAMH,
METOJaMU U MHCTPYMEHTAIBHBIMU CPEICTBAMH MAIIMHHOTO OOydeHHs, KaK OJHOTO M3 CaMBIX
MOMYJSIPHBIX M MPOJAYKTHBHBIX HAIMpPaBJIEHUH MCKYCCTBEHHOTO HWHTEIJIEKTA, CBA3aHHOIO C
UCCIICIOBAaHUEM M TPUMEHEHHEM CaMOOOYYaIOMIMXCS AITOPUTMOB, M3BJICKAIOIIMX 3HAHHS W3
naHHbix. OOydvaromuecs JOJDKHBI U3YUYUTh OCOOEHHOCTH OCHOBHBIX aJITOPUTMOB MAIIMHHOIO
00y4YeHHs, TIOJTYYUTh HEOOXOIUMBIC HABBIKH JUIS MPUMEHEHHS CHUCTEM MAIIMHHOTO O0y4eHUs
IpU pElIeHUU 3aja4 KJIacCU(pUKALUU, PErpecCcuu, KIacTepu3allid, acCOIUAIH, YMEHbIICHUS
pa3MepHOCTH.

1.2. JlucuumiamHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHUKaMHU
00pa30BaTebHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BhICIIETO0 00pa3oBaHus (nanee —
OI1 BO).

1.3. TIlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0YUEHHS 110 AUCIUILIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI O0OYyYaIOUIMiCS AODKEH 00JaiaTh CIleTyIOIUMHU
KOMIETSHIMSIMHU WM WX YacTaMu. KoMIeTeHIIMN U MHAWKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeueHp KOMOETEHINN U UHAUKATOPOB UX JOCTHXKEHUS

Kareropus (rpymnma) Konu Kon n naumeHnoBaHue WHIUKATOPA JOCTHKEHUS
HAaUMEHOBaHUE
KOMIIETEHIINH KOMIIETEHIINH
KOMITETCHIINH
[1IK-1 Cnocoben I1K-1.3.1 31aTh MeTOBI COOpa U aHaIK3a
y4acTBOBATh B HAyYHO-TEXHUUYECKON HHPOpMAIIH
Hay4YHBIX IIK-1.VY.1 yMeTh BBITIOIHATH THIIOBBIC
[Tpodeccuonanpubie Y ™ .
UCCIIETOBAHUSIX SKCIIEPUMEHTAaJIbHbIE UCCIICIOBAHUS 10 3aJaHHON
KOMITETCHIINH
00BEKTOB METO/INKE
npodeccuonansuoit | [1IK-1.Y.2 ymers 00pabaTbiBaTh U aHAIM3UPOBATD
JIeSATEITbHOCTH pe3ynbTaThl SKCIIEPUMEHTOB

2. Mecrto nucuumiHb B cTpykType OI1
JucuumnirHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIUMHCS
IIPU U3YYECHUH CIEYIOUIUX TACIUIUINH:
— «MukpomnpoueccopHas TEXHUKa B MEXaTPOHUKE U pOOOTOTEXHUKEY,

— «lIporpammuoe obecrieueHre MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM,
— «MHpopmanOHHBIE TEXHOTOTHI.

3HaHMs, TMOJIyYEHHBIE IPU H3Y4EHMHM MaTepuana JaHHOW IUCLMIUIMHBL, MMEIT Kak
CaMOCTOATENIBHOE 3HAYECHHE, TaK M UCIIOJIb3YIOTCS PU U3YyYEHUHN APYTUX JUCLUIIINH:
— «MogenupoBaHHe U HcCIeJ0BaHuEe pOOOTOB M POOOTOTEXHUYECKHX CUCTEM,

— «YmpaBneHue poboTaMu U poOOTOTEXHUUYECKUMHU CUCTEMAMM.

3. O0beM U TPYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCIUILIMHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaMm) MpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh IUCIUIITUHBI

TpynoemMkocTs 1o

Bun yuebHo# paboThI Bcero ceMecTpam
No5
1 2 3

Oowan mpyooemKochib oucyunIuHbl, 2/ 72 2/ 72




3E/ (1ac)

U3 Hux uacoe npakmuueckoii n0020MOo6KU 34 34
AyoumopHhusie 3anamus, BCEro vac. ol ol
B TOM YHCIIE:

nexuuu (JI), (gac) 17 17

npaktuueckue/cemunapckue 3anarus (113),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 34 34

KypcoBoii mpoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac)

CamocmosamenvHnas paboma, Bcero (Jac) 21 21
Buo npomescymounoit ammecmayuu:. 3a4er, Tudd

madd. 3auger, sx3amen (3auer, Judd. 3auq, ' Hudd. 3au.
ks **) 3au.

*k
IIpumedanue: kaHaMAATCKHI IK3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHAM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCUMILTUHBL, UX TPYAOEMKOCTh

Paznenpl, TeMBI TUCITATIIINHBI Texamu | 113 (C3) AP KII CPC
’ (dac) (dac) (qac) (dac) ("ac)
Cemectp 5
Baenenne 1 1
Paznmen 1. 3 6 4
OCHOBHBIE MMOHATHSI MAIIIMHHOTO 00YYCHHUS
Paznen 2. 4 8 5
OCHOBHBIC MOACIN MAallITMHHOT'O O6y‘-ICHI/ISI.
Paznmen 3. 3 8 4
Peayi3zanusi aJITOPUTMOB MAIIIMHHOTO 00YYEHHSI.
Paznen 4.
[Mpeno6GpaboTKa JaHHBIX B 3aa4aX MAIIHHHOTO 3 6 4
0o0ydeHwus.
Paznen 5.
OnTuMu3aIms MOTOKOB OTEPAIHiA TIPH TOMOIIN 2 6 2
KOHBEHEPOB.
3aKiroueHue 1 1
Hroro B cemecTpe: 17 34 21
Uroro 17 0 34 0 21

IIpakTnueckass MOATOTOBKA 3aKJIIOYAETCS B  HENOCPEACTBEHHOM  BBIIIOJHEHUU
oOy4JarlolMMHUCS  OMNpeNeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oyayuleu
npodeCcCHOHATBHOMN 1S TeTbHOCTBIO.

4.2. CopneprkaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
ConeprxaHue pa3/ienoB U TeM JIEKIIMOHHBIX 3aHATHI MPUBEICHO B TabauIe 4.




Ta6mmma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep
paznena

HazBanwne u COACPIKAHUE Pa3aCIIOB U TEM JICKIHHUOHHBIX 3aHATHH

BBenenue

[Ipenmer aucruIuivHeL U ee 3anadyn. CTpyKTypa U cofep KaHne AUCIUTUINHBL. B3anMoCBs3b
M3y4aeMOU JUCIMILINHBI C JPYTUMHU JUCIUIUIMHAMYU Y4eOHOTO IIaHa. XapaKTepUCTHKA
OCHOBHOM U JOTOJHUTEIBLHON TUTEPATyPHI

OcHOBHbBIE OHATHS MAIIIMHHOTO 00Y4YeHHs

OO011ast XapaKTEPUCTHUKA METO/IOB U Pa3JICsIOB, BXOIAIINX B MPEAMETHYIO 00JIACTh —
MarmmHHOe 00ydeHne. O0macTh IPUMEHEHHS U 33]a9H, pelIaeMble TEXHOJIOTUIMU
MAaIIMHHOTO O0YY€HHs, OCHOBHBIE MOHATH 1 0003HaueHUs1. OCHOBHBIE OMOIMOTEKH SI3BIKA
Python st paGoThI ¢ JaHHBIMHU.

Tpu BUIa MAITUHHOTO OOYYCHUS:

— obOyuenwue ¢ yunreneMm. OCHOBHEIE pemaeMbie 3aqaun. O01acTi IpUMEHEHWS.
[Iporuo3upoBaHre METOK KJIaCCOB B 3ajauax kiaccudukanuu. [Iporao3upoBanue 3HaueHUI
HEIIPEPBIBHOM 1IEJIEBOM IIEPEMEHHON HA OCHOBE PETPECCUOHHOI0 aHAJIN3a;

— obyuenwue ¢ noakperieHneM. OCHOBHBIE pemiaeMble 3a1aui. O0IacTi MPUMEHEHHSI.
OcHOBHBIE MOZIETTH O0YUYCHHS C TIOJKPETICHHEM;

— obyuenue 0e3 yuurtens. OcHOBHBIE perraeMbie 3amaun. O0nactu npuMeHneHus. Pabora
C HEeMapKUPOBaHHBIMH JAHHBIMH — KJIACTEPHBIN aHanmn3. OOHAPY)KEHNE CKPHITHIX CTPYKTYP
B JJAHHBIX U HepapXuu KiacTepoB. CHIDKEHUE PA3MEPHOCTH JUIS «CKATHS TAHHBIXY.
BrisiBnenne acconmaTUBHBIX CBSI3CH.

OcHOBHBIEC MO/I€JI MAILIUHHOTO 00y4eHMs.

OCHOBHBIE 3Talbl MAIIMHHOTO 00yYeHHs, UX Ha3HAYCHUE U OCHOBHBIE OCOOCHHOCTH:

— IpeaBapuTeNbHas 00pa0dOTKa JaHHBIX B CUCTEMaX MAIIMHHOTO O0yYEHUSI.
Hasnauenune. OcHOBHBIE 0COOEHHOCTH;

— atan «O0y4eHne» B CUCTeMax MalMHHOTo o0yuyeHus. [IpuHuuns! popmupoBanus
TPEHUPOBOYHOTO HaOOpa JaHHBIX. MICIIOJIb30BaHUE MEPEKPECTHOM MTPOBEPKHU.
l'unepnapamerpuyeckas ontuMuzanusl. OCHOBHbIE METPUKH KaueCcTBa MAITMHHOTO
o0OyJeHus;

— 9Tal OLEHKU 0000IIa0MIeH CIIOCOOHOCTH B CHCTEMaX MAIMHHOTO 00yUeHUsI.

[Monsitust TogHOCTH (Precision) u BepHocTH (aCCUracy) GpyHKIHOHUPOBAHUS MOJICIICH.

OcobeHHocTd  BbIOOpa ONTUMANbHOM MOJENIM MALIMHHOrO oO0ydeHus. Tumosas
3aBUCUMOCTb MEXAY CIIO)KHOCTBIO MOJENH MAIIMHHOTO OOy4eHHsI M OLEHKOH e
¢ dexTBHOCTH. TUMOBas 3aBUCUMOCTH OILEHKH JS(PQPEKTUBHOCTH MOJENed MallHHHOTO
0o0y4eHus OT pazmepa 0Oydaromiei mocie10BaTeIbHOCTH.

dopmaibHas MOCTAaHOBKA 33a4l MAIIMHHOTO 00yUYeHHS

Peanuzauust aAropuTMOB MAIIMHHOTO 00yYeHH.

Moaymu NumPy, Pandas, MatPlotLib, Scikit-Learn.

Crpoenue u pyHKIMM OMOIOTHYecKoro Heipona. Peanmmzaums nepuentpona Ha Python ¢
ucnojn3oBaHueM scikit-learn. TpeHupoBka mnepcenTpoHa.

Anantussblil muHeiHbI HelipoH (ADALINE). Tperuposka ADALINE metonamu
MaKETHOI'0 U CTOXaCTUYECKOTO I'PalMeHTHOro ciycka. JJuHaMuueckoe o0yyeHue.

Mogeins norucTudeckoil perpeccuu. TpeHUPOBKA JOTMCTUYECKOW PErpeCCUOHHON
Mmojenu B scikit-learn. Perrenue mpo0OieMbl epeoOydeHust Py MOMOIIY PETyIISPU3AIIHH.

Mertoa onopHbIx BekTopoB (SVM). Kitaccudukaius ¢ MaKCUMaJIbHBIM 3a30POM H €
MSTKUM 3a30pOoM Ha ocHOBe SV M. PenieHne HemmHEeHBIX 3a/1a4 SepHbIM MeTo oM SVM.,

Mojienu MalMHHOTO 00Y4EHHsI Ha OCHOBE JiepeBheB pereHnid. OObSCHEHHE Pe3yIbTaToB
o0yuenus. Ciy4aifHBIN Jiec.

Mopenb MalMHHOTO 00Yy4eHHsI Ha OCHOBE K OiKalImx cocenen.

Hawusnrrii baitecoBckuit Kiaccudukarop.

Kommozunuu anropuTMoB MaliMHHOTO 00y4eHus (aHcaMOIieBoe o0y4deHue). Komurer
OOJBIIMHCTBA, OATTHHT, OYCTUHT, CTEKKHHT.




IpenodpadoTka JaHHBIX B 3a71a4aX MAIIMHHOTO 00Y4YeHUs.
Pemenne mpoOileMsl MPOMYIIEHHBIX JaHHBIX. OO0paboTka KaTeropHaNbHBIX JAaHHBIX.
Pa3OuBka HaOopa JaHHBIX HAa TPEHUPOBOYHOE W TECTOBOE IOJAMHOXKECTBA. [IpuBeneHue
MPU3HAKOB K OAMHAKOBOW mkaie. OTOOp comepkaTelbHBIX IpH3HAKOB. OmpeneneHue

BaXXHOCTH IIPU3HAKOB.

HEJTMHEHHBIX OTOOpaKEHUH.

Cxarue JaHHBIX IMYTEM CHUKCHHA PAa3MCPHOCTH. CHkeHue PasMEPHOCTHU 0e3 YUuTECIA
Ha OCHOBE aHajIu3a INIaBHBIX KOMIIOHEHT. CokaTHe JAaHHBIX C YUUTCIIEM IIYyTEM JIMHEHHOTO
JUCKPUMHWHAHTHOI'O aHAJIN3a. H,I[epHBIﬁ MCTOJ aHaJIn3a I''TaBHbIX KOMIIOHCHT JJIA

OnTuMu3zanms MNOTOKOB oNepauuii Npu NoMoiM kKouBeilepoB. ToHkas HacTpoika
MAaIIMHHO-00y9aeMbIX MOJIENIEH METOIOM CETOYHOTO ITOHCKA.
TpeHupoBKa UCKYCCTBEHHBIX HEHPOHHBIX CETEH IS PACIIO3HABAHUS H300paXKCHHIA.

3akiaiouenue

OCHOBHBIE TCHACHIMN Pa3BUTUA TEXHOJIOTHI MAaIITHHOT'O o6yquH$1

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

Tembl IpakKTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBE/IECHBI B TAOJINLIE S.

Tabnuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJLOEMKOCTb

N3 aux No
Ne | Tems! npaktuyeckux | POpMBbI MPAKTUYECKUX | TpPYIOEMKOCTh, |MPAaKTHYECKOH |pasiena
n/m 3aHATUHH 3aHATUN (gac) MIOJTOTOBKH, | TUCIIMII
(gac) JIUHBI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO
|
Bcero
4.4. JlabopaTopHbIE 3aHATHS
Tembl 1abopaTOPHBIX 3aHATUI U UX TPYIOEMKOCTh MPUBEICHBI B TabmuIle 6.
Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopaTtopHbIx padboT TPyAOCMKOCTE, | MPAKTHHECKOH | pasieiia
/1 (dac) IMOATOTOBKH, | DUCIIHAI
(gac) JIMHBI
Cemectp 5
1 | Pa3paborka Mozaenu JIMHEHHOTO aJalTUBHOTO 1
Heiipona (ADALINE) na ocHoBe 6a30Boro 6 6
KJ1acca ImepcenTpoHa
2 | Knaccugwukaius Ha OCHOBE TIEPCENTPOHHOM 2
MOJICJIU C UCIIOJIb30BaHHEM OMOIMOTEKH 8 8
Scikit-learn
3 | Knaccuduxarus Ha oCHOBE MOJIeH 3
JIOTHCTUYECKOH perpeccuu ¢ 8 8
HCIonbp3oBanneM oubnmmoreku Scikit-learn
4 | Knaccuduxaiys METOA0M OMOPHBIX 4
BEKTOPOB C UCTOJIb30BAaHUEM OUOINOTEKU 6 6
Scikit-learn




5 | Knaccudukarus mTuHEHHO pa3aeIuMbIX 5)
00BEKTOB (TpH MPHU3HAKaA, YETHIPE KJlacca) ¢ 6 6
ucnosb3oBanueM oubaroTeku Scikit-learn

6 | Knaccudukanus muHelHO HEpa3ACIUMbIX 6
00BEKTOB C HCIIOJIb30BAHUEM OMOTNOTEKH 6 6
Scikit-learn

Bcero 34 34

4.5. KypcoBoe NMpoeKTUpOBaHKE/ BHIITOTHEHUE KYpPCOBOH PabOThI
VY4eOHBIM MJIAHOM HE IPESYCMOTPEHO

4.6. CamocrodarenbHas paboTa 00yJarouIxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TaOIUIE 7.

Tabmuna 7 — Bunbl caMmocTosaTenbHON paboThl U €€ TPYAOEMKOCTh

N Bcero, | Cemectp 5,
Bun camocrostensHoil paboThl
qac yac
1 2 3
H3ydeHne TeopeTHUecKOoro MmaTepuania
10 10
nucuuriniel (TO)
Kypcopoe npoektupoanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnaenue pedepata (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 6 6
ycneBaemoctu (TKY)
Jomamnee 3ananue ([13)
KonTponbubie padotel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU 5 5
atrectrauuu (ITA)
Bceero: 21 21

5. [lepeuyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00yYaroImuXcs Mo JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKNE MaTepHasbl Il CaMOCTOSITENIbHOM padOThl 00YyYaromMXCsl yKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TaHUN
[lepedyeHb MeYaTHBIX U DJEKTPOHHBIX Y4eOHBIX M3IaHUH MPHUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHb NMe4aTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUI

Komuectso
9K3e 0B B
Hingp/ bubnunorpaduueckas ccplika 61/1(%@
URL agpec
(KpoMe 2IIEKTPOHHBIX
HK3EMILISIPOB)
YK Pamka, C. Mamunanoe odyuenue ¢ PyTorch u Scikit-
004.43 Learn: I1ep. ¢ aarn. / C. Pamka, FO. JTro, B. Mupmxamum.
— Acrana: ®omnant, 2024. — 688 c.
YK Pamka Cebdactbsin, Mupmxamumn Baxun. Python u
681.3.07 MaIIMHHOE 00y4YeHHe: MAallIMHHOE U TITyO00KOe 00y4YeHHe ¢




ucnonb3oBanuem Python, scikit-learn u TensorFlow 2, 3-¢
u3n. [lep. ¢ anrn. — CII6.: «Auanextuxay, 2020. — 848 c.

YK ILnac Bangep likeiik. Python mis cinoxHbIx 3amay:
004.43 HayKa O JJaHHBIX. 2-€ MeXayHap. u3ll. — Actana: « COpuHT
1137 Byx», 2024. — 592 c.

YK: Kepon Opeaben. [Ipuxitannoe MalmmmHHOE 00yUEHUE C
681.3.07 nomo1npio Scikit-Learn, Keras u TensorFlow: xonnenmuu,

UHCTPYMEHTHI U TEXHUKH JIJIsl CO3AAHUS
MHTEJUIEKTYaJIbHBIX CUCTEM, 2-¢ u3l.: Ilep. ¢ anri.— CIIO.:
000 «/Ilnanektukay, 2020.—1040 c.

YK IIpocu3s k. [Ipukinannoe MammHHOE 00yYeHUE U

004.438 MCKYCCTBEHHBIM MHTEIUICKT ISl HH>KeHepoB: [lep. ¢ aHr.
— Acrana: AJIUCT, 2024. — 432 c.

ISBN Anapeac MrwoJiep, Capa I'Bugo. Beegenue B ManmmmHHOE

978-5- oOyuenwue ¢ momortipio python. PykoBoactso mist

9908910-8- CIIELUATIMCTOB 110 padote ¢ JaHHbIMU. — M.: U1

1 «I'eBuccran, 2017. — 393 c.

YK n6on Kpuc. MammnHoe o0yueHne ¢ UCIOIb30BaHUEM

681.3.07 Python. C6opauk penienitos: Ilep. ¢ anrn. — CII6.: BXB-
[TeTepOypr, 2019. — 384 c.: uin.

YK Jxomm Ilpatuk. VckycCcTBEeHHBIN HHTEIUIEKT C
681.3.07 npumepamu Ha Python.: ITep. ¢ anrn. - CI16.: OO0
"Muanektuka", 2019. — 448 c.

YK IHocToant A. B. OCHOBBI HCKYCCTBEHHOI'O UHTEJIIEKTA B
004.8 npumepax Ha Python. Camoyuuntens. — 2-¢ u3j., nepepad. u
norr. — CI16.: BXB-Ilerepoypr, 2024. — 448 c.

7. TlepeyeHb IEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
nH(OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu «IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB MH(pOpPMaLOHHO-
TEJIEeKOMMYHUKAaIMOHHONW ceTu «HTepHeT», HEOOXOAMMBIX I OCBOCHHS TUCIUILIAHBI
npuBezieH B Tabnmue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHEeT»

URL anpec HaumenoBanue
https://proproprogs.ru/mil Caiit «MammmHHOe 00yueHue»

http://www.machinelearning.ru/ | IMpodeccronanbHbIi HHGOPMATMOHHO-AHATUTHYSCKHIA
wiki/index.php?title=3arnaBHas | pecypc, MOCBSIIEHHBII MaIIMHHOMY OOYUYEHHIO,
_CTpaHuIa PAcHO3HAaBaHMIO 00PA30B M HHTEIUICKTYAIbHOMY aHAIN3Y
JTAHHBIX

https://jakevdp.github.io/Python | CrpaBounuk o Python mist Data Science ot [Ixeiika
DataScienceHandbook/05.06- Banpepllnaca:
linear-regression.html



https://proproprogs.ru/ml
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=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
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html

http://archive.ics.uci.edu Peno3uTtopuit mammuHoro 00ydenust Kamudopauiickoro
yHuBepcuteta B MpBaiine

http://python.org OdunuanpHbIi caiiT s3pika Python

https://www.anaconda.com/dow | Juctpubyrtus Python, npeanasnadeHHbIi 115
nload/success KpyIHOMAcIITaOHOW 00pabOTKM JaHHBIX, IPOTHO3HOM
AQHAIIMTHKA M HAYYHBIX BBIYHCIICHHI Anaconda

8. Ilepeuens HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa3oBaTENILHOTO MpOoIEcca [0 JUCIUILIHHE.
[Tepeuens nCmosIb3yeMoro NporpaMMHOT0 oOectieueHus npeacTasieH B Taduuie 10.

Tabmuna 10— [TepeueHr mporpaMMHOTO 00€CIICUCHHS

Ne i/ HanmeHnoBaHue

1 Anaconda3-2024.10-1-Windows-x86 64

2 Python 3.12 version

3 Spyder 5.5.1

8.2. [lepeuenn MH(POPMAIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBJICHIH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUIITHHE

[lepeyeHp WCMONB3yeMBbIX HWH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyenr HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HaumenoBanue
1 Omnnaita-kaura «CpaBoyHHK 110 HayKe 0 AaHHBIX Pythony
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
2 JlaTtaceTsl 10 MaIlIMHHOMY OO0Y4YEHHIO
http://archive.ics.uci.edu/ml/datasets.php

9. MarepuanbHO-TeXHUYeCKas 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabauuel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUIECKON 0a3bl

Ne HanmeHnoBaHue coCTaBHON 4acTH Howmep aynuropun
n/m MaTepUaTbHO-TEXHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )
1 MynbTumMeanitHas T€KUUOHHAS ayIUTOPUS B.M. 21-21
KomMmnbroTepHslii k1acce Bb.M. 31-04

10. OueHouHbIE cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH



http://archive.ics.uci.edu/
http://python.org/
https://www.anaconda.com/download/success
https://www.anaconda.com/download/success
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
http://archive.ics.uci.edu/ml/datasets.php

10.1. CoctaB OIICHOYHBIX CPEACTBUISI TPOBEICHUS TMPOMEKYTOYHOM AaTTECTALUH
oOyJaromuxcs Mo AUCHUIUINHE MPUBEACH B Tadnuie 13.
Tabmuna 13 — CocTaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHSI IPOMEKYTOYHOM aTTeCTAIlUH

Buj npomMexxyTOUHOM aTTecTaluu [lepeueHb OLICHOYHBIX CPEJICTB

JuddepeHpoBaHHbIN 3a4ET Crincox BOIpPOCOB;
TecTsr;

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YalrONIUMUCS TPUMEHSETCS S-0a/uThbHas MIKaia OIEHKH cPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET HUCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHHTOBOM  CHUCTEMBl ~ YHUBEPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKATbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kputepuu ouieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIIETEHIIUI

Or1eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayupHad mIKama PAKTEp (bopmp

— oOyuvaronuiics TJIIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOW JIMTEPATYPHI,
TECHO MPHBSI3BIBACT YCBOCHHBIC HAYYHBIC TIOJIOKECHHS C TIPAKTUYCCKOM
JICSITCIIbHOCTBIO HAIPABJICHMUS,

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— CBOOO/IHO BJIAJIEET CUCTEMOM CIIENHUATN3HPOBAHHBIX IIOHSITHIA.

«OTJIIMYHO»
<(Ga4YTCHO»

— 00y4JaroIuiicst TBEPIO YCBOMII IPOTPAMMHBINM MaTepuall, IpaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATEIBbHOCTHIO
HaTPABIICHUS;

— apTyMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIIaJICET CUCTEMOM CIICIIUATU3UPOBAHHBIX OHSATHH.

«XOpOLIO»
(Ga4YTCHO»

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBHI;

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHWUU
HallpaBJICHUS;

— cn1abo apryMeHTUpPYeT Hay4dHbIE MOJIOKEHMS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOJOB M 000OIIEHHUI;

— 9YaCTMYHO BIAJCET CUCTEMON CIIENMAIIM3UPOBAHHBIX OHITHUH.

«YAOBJICTBOPUTCIIEHO»
(Ga4YTCHO»

— o0OyJaromuiicss He YCBOWJI 3HAYUTEIILHOM YacTH TPOrPaMMHOTO
MaTepuana;

— IOMyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  MIpH
paccMOTPEHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUH;

— UCTIBITHIBACT TPYAHOCTH B TPAKTHYECKOM IPUMEHEHUH 3HAHUIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOTOKECHHUS;

— He (hOPMYJUPYET BBIBOJOB M 0000IIECHHUH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/IaHUS WM UHBIE MaTePHAIIBI.
Bormpocsr (3agaun) nmst sKk3amMeHa mpeIcTaBlieHbl B Tadsmie 15.

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




Ne mi/mt [Tepedyens BonmpocoB (3a1av) 11 IK3aMeHa

Kon
UHMKATOpa

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Bomnpocs! s qudd. 3auera npezacrasieHsl B Tadmuie 16.

Tabauna 16 — Bonpocs! mig qudd. 3agera

Ne
/o

[lepeuens BonpocoB it qudd. 3auera

Kon
WHIUKATOpa

1

1. Jlaiite omnpeneneHue NOHATHIO «VICKyCCTBEHHBIH HWHTEIUIEKTY.
[Tosichute TepmuHbl «Crna0blii MCKYCCTBEHHBIM WHTEIUICKT» U «CHIIBHBIN
HCKYCCTBEHHBIN HMHTEILIEKT. Ilepeuncnure 0COOEHHOCTH
cnaboopMalii30BaHHBIX 3a/lad KaK OCHOBHOM 00JacTh NpPUMEHEHUs
TEXHOJOTMM HCKYCCTBEHHOro HWHTeIeKkTa. IlpuBenure npuMepsl Takux
3a/1a4.

2. [lo xakoMy MpHU3HAKY MOXKHO BBIICITUTh HHTEIICKTyalbHbIC
3alauu  cpeau Apyrux 3amad  oOpabotku uHpopmanuu? [lpuBeaute
NpUMEpPbl  MHTEJUIEKTYalbHbIX  3azad. [loscHuTe, YTO  Ha3bIBAIOT
WHTEJUIEKTYaTbHBIMA HH()OPMAIIMOHHBIMUA TEXHOJIOTHSIMH.

3. Maiite ompenencHue MoHATHIO «MammHaHoe oOyueHue». C dem
CBSI3aHO CBOWCTBO 0OyueHUs B Takux moneisx? Ilepeuncnute OCHOBHBIE
dakTopsl, Biusglomue Ha S()(EKTHUBHOCTH HCHOIB30BAHUS METOJIOB
MalIMHHOTO O0yUYeHUs, ¥ JalTe UM KPaTKYIO XapaKTEePUCTHUKY.

4. TlpuBenuTe KiIacCH(UKALMIO CHCTEM MAIIMHHOTO OOYYEHHUs II0
00BEMY ¥ THUIy KOHTpOJIA BO BpeMs OOy4eHHs, B 3aBUCUMOCTU OT
CIOCOOHOCTH 00y4aThCsi Ha OCHOBE TIOTOKA BXOASIINX JAaHHBIX, MO CIIOCO0Y
0000menus 3HaHuid. JlaliTe KpaTKyl0 XapakTEepHUCTUKY IepEUUCICHHBIM
KJIaccaM CHUCTEM.

5. IMosicuute ocoOeHHOCTH OOy4YeHHS C YYHTEIeM Kak BHUAA
MalmMHHOTO o00ydeHus. llpuBeauTe mMOCTAaHOBKY 3amaud OOydeHUS C
yuuteneMm. [lepeuncnute TUIBI 3a71a4 00yYEHHS C YUUTENEM, B 3aBUCUMOCTH
OT BUJAa MHOXXECTBa JONYCTUMBIX OTBETOB. [losicHuTEe, YTO Ha3bIBaeTCA
MIPU3HAKOBBIM ONHMCAaHUEM O0BEKTAa U3 MHOXKECTBA HUCCIIEAYEMBIX OOBEKTOB.
Kaxue Turbl npu3HakoB CyIECTBYIOT?

6. IlepeuncnuTe OCHOBHBIE 3TAIlbl PELICHUS 33a4l MAILIMHHOTO
oOyueHus ¢ yuureneM. [loscHuTe comepxaHue KaxxJ1oro sramna.
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7. TloscHute ocoOeHHOocTH oOOyuyeHUs 0Oe3 yuuTenss Kak BHJIA
MamuHHOro oOyueHus. Ilepeuncnure HaumOonee XapakTepHble 00JacTh
UCIOJIb30BaHUsl 00ydeHus Oe3 yuutens. Kakue Tumbl 3agau perarorcs
MeToAaMu oOydeHust 6e3 yuutens? JlaiiTe KpaTKyl XapaKT€pUCTUKY 3TUM
3ajadam.

8. Ilosicuutre ocobeHHOCTH OOy4YeHMs C TMOJAKPEIUIEHHEM KakK BHJa
MalMHHOrO oO0y4yeHus. [IpuBeautre mNOCTAaHOBKY 3aqaud OOy4YeHUS C
nojakpernaeHrueM. ONUIINTE CXEeMY B3aUMOJIEHCTBUS areHTa cO Cpeloi mpu
peannzanuu oOyueHuss c mojaKpervieHueM. llepedncnuTe XapakTepHbIe
00J1IaCTH MMPUMEHEHHs 00yUeHHsI ¢ TIOJKPETIIICHUEM.

9. MosicauTe 0COOEHHOCTH OLICHKHU KauecTBa paboThI
knaccudukaropa. [louemy ko3pduumeHT ommOOUYHBIX KiIaccupUKAUi U
MPaBWIbHOCTh KJaccU(UKAlMM HE Bcerga sBIAIOTCS  A(()EeKTUBHBIMU
MokazaTelsiMM  KadecTBa  Kiaccupukanmu? Yrto  Takoe — Mmarpuia
HeToyHocTel? Kak ompenenuTs TOYHOCTh M TMOJIHOTY KJAcCU(UKALUU C
UCIOJb30BaHWEM  MaTpullbl  HeToyHocTed?  Kakue  0coOEHHOCTH
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KJIacCU(UKATOpa XapaKTEPU3YIOT TOYHOCTh U MOJHOTA?

10. Kak BBIMISIAT TUHOBBIE 3aBUCHMOCTH TOYHOCTH OT IOJHOTHI
KJIacCU(UKAIUM, a TaK)Ke€ TOYHOCTH W TIOJHOTHI OT IMOpOra MPUHSATHUS
pemienus? llosicHuTe Takoe moBeAeHUE NaHHBIX 3aBucuMoctel. [loscHure,
YTO Takoe «mepa F1», kKak oHa onpenensieTcs: U AJis Yero UCIOJIb3yeTCsl.

11. TlosicuuTe, KaK HCIONb3yeTCs KpuBas pabouell XapaKTepUCTHKU
npuémanka (ROC) s omeHku kadectBa paboOTHl  Kiaccudukaropa.
[IpuBenuTe XapakTepHbId BUJ JaHHOW KpuBoH. Kak BBIMISAUT KpuBas
paboueii  XapakTEpUCTHKH  NPHUEMHUKA TNPH  YHCTO  CIIydaiHOU
kinaccupukauun? [l kakux 1enedl OObIYHO HCIIONIB3YeTCS HM3MEpEeHHue
TUTOIIAM IO KpUBOH paboueit xapakrepuctuku npuémuanka (AUC)?

12. Tlosicuure, Kak CTPOMTCS MAaTpHUIla HETOYHOCTEH  Ipu
MHOTOKJIaCCOBOM Kiaccudukanuu. Kak MOXHO OIEHUTh TOYHOCTh U
MOJIHOTY JUIsl KaXIOro Kjacca, a TakkKe pe3yJbTUPYIOLUE 3HaueHUus
TOYHOCTH Y TIOJTHOTHI KJ1aCcCU(DUKAITIH.

13 TlosicauTe 0COOEHHOCTH OIEHKH KayecTBa pabOThl MOJCIICH
perpeccun. B kakux ciaydasx oTIalOT MPEANOYTCHUE KPUTEPUIO KauecTBa
RMSE, a B kakux ciyuasx kpureputo MAE?

14. B 4éM COCTOMT CBOMCTBO 0000IArOMEl CIIOCOOHOCTH MOIEINA
MalIMHHOTO 00y4eHHs. Kakue nmpuémbl HCIONB3YIOTCS IS TEOPETHICCKOU
1 SMITUPUIECKOHN OLIEHKH 0000IIArOIIeH CITOCOOHOCTH.

15. Ha3zoBuTe OCHOBHBIE IPUYMHBI BOZHUKHOBEHUS M1€PEO0YUEHUS U
HEZ000y4YeHUs B MOJENSIX MalIuHHOTO o0y4enus. [lepednciante ocHOBHBIE
CTIIOCOOBI MUHUMU3AIIUH TTEPEOOyIEHHUS.

16. [losicHuTe MOHATHS CMEUICHHS, TUCIEPCUU U HEYCTPaHUMOM
MOTPEUIHOCTH KaK TPEX COCTABISIONIMX OIIMOKM 00O0OIIeHHs Mojenen
MAaIIMHHOTO 00yUYeHUSI.

17. Tlosicaute XapakTep H3MEHEHHUS OICHOK J(PPEKTHBHOCTH
MojieTiell MalllMHHOTO O0yYEeHUs TIPU BO3PACTAHUH MX CIOXKHOCTH U pa3Mepa
oOyuatolieil BBIOOpKH.

18. Ilepcentpon Pozenbnarra. CTpykTypHass cxemMa W MpaBHIO
o0OyueHus: NepcenTpoHa.

19. Mognenr amanTUBHOTO JNUHEHHOro Helipona. (OOyueHue
ADALINE mnpu nomou MeTojla TpaJueHTHOro cnycka. llakeTHeli u
CTOXaCTUYECKHUM I'PaJIMEHTHBIN CITYCK.

20. Mopens noructudeckoir perpeccuu. [lokaxkurte, 4TO BBIXOJ
CUTMOUJIAIGHON (DYHKIIMM MOXHO HWHTEPIPETHPOBATh KAaK BEPOSTHOCTH
MPUHA/IISKHOCTH OTAETHHO B3STOr0 00pasiia mepBOMY KIIacCy.

21. OOyueHue MOJICIN JIOTHCTUYECKON perpeccu. Pemenue
po0GsieMbl epeo0yUueHus: TPy MOMOIIH perymsipuzanuu. L2-perynspusaius
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22. Merton onopHbIX BeKTOpoB. Knaccudukaius ¢ MATKUM 3a30pOM
Uit  00€CTIeUeHUs] CXOJUMOCTH  ONTHUMHU3AIMH TPH  JOIMYCTUMOCTH
OIMOOYHON KITaCCHU(PUKAIINH.

23. Pemenune HEMUHEHHBIX 3a/1a4 MPU TIOMOIIM METO/Ia OTIOPHBIX
BeKTOpOB. JloOaBieHne kK HAOOPy JaHHBIX TOTIOJTHUTEIbHBIX MPU3HAKOB.
Wcnonp3oBanue npusHakoB Onu3octu. RBF-gynkims kak pyHkus
IO 00USI.

24. TunepnapameTpudeckas ONTHMHU3AIUS MOJEICH MAaITUHHOTO
oOyuenus. Vcrnonp3oBaHue peméTyaToro Moucka s BhIOOpa HAMITYUIIHX
TUTIEpPTIIapaMEeTPOB MOJIEIIH.

25. Monens Ha OCHOBE JepeBa NpHHATHS penieHnid. OCHOBHBIC
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ocobenHoctn mMozaenu. [ToctpoeHne nepeBa pelieHuit Ha OCHOBE NMPUHIIMIIA
HanOOJIBIIIETO pupocTa nHpOpMaIIH. ['unepmapameTpsl,
00eCTIeYrBAaOIIUE MTOACTPOHKY MOJICIIH.

26. Mojgens Ha ocHOBe ciydaiiHOro Jjieca. OCOOCHHOCTH MOJCIIH.
ANroput™M  «BBIpalllMBaHUSA»  CIy4yailHOro Jieca. | 'umepmapamerpsl,
obecneynBaroIue MoACTPONKY MOJIENH.

27. Knaccupukatop Ha ocHoBe k Ommkaiimmx coceneil u ero
ocoOeHHocTH. ['nepnapameTpsl, obecrneynBaromne NoACTPOHKY MOJIEIH.

28. HawuBHeblii GaitecoBckuil kiaccudurarop. OCHOBHBIE OCOOCHHOCTH
MOJIEJIU ¥ 00J1aCTU €€ PUMEHEHMSL.

[lepeyenp TeM Ui KypCOBOTO TPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHp TeM sl KYPCOBOTO MPOSKTUPOBAHMSI/BHIIIOJTHEHHUSI KYPCOBOM paboThI

No /i [TpuMepHBIii IepedeHb TeM Il KypCOBOI'O IPOEKTUPOBAHUS/BBIIIOIHEHUS
B KYpCOBOi1 pabOThI

Y4eOHBIM MJIaHOM HE IPEIyCMOTPEHO

Bompocel st mpoBeneHuss TPOMEXYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmuua 18 — IIpumepHBbIi TepeueHb BOIIPOCOB ISt TECTOB

Ne . Kon
[IpuMepHBIii IepeveHb BOMIPOCOB JJIs TECTOB
n/n WHAMKATOpa

1 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8bLOOPOM OOHO20 BEPHO2O OMBEMA
U3 uemulpex npeosioAHCeHHbIX U 0O0CHOBAHUEM 8blOOPA

Wuctpykuus: [IpounTaiitTe TEKCT, BRIOEPUTE MPABIIIBHBINA OTBET U 3aMUIINTE apTyMEHTHI,
000CHOBEIBarOMINE BEIOOpP OTBETA

1 Onenka koppensanuu 1o [Inpcony Mexay nepeMeHHbIMY [TOKa3ana IK-1.3.1
3HaueHue 0. Yto 310 o3Hagaer? IK-1.¥.1
[K-1.¥.2

A) IlepemeHHbIE HE UMEIOT TUHEHHOI B3aMMOCBSI3H;

b) IlepemeHHbIE MMEIOT HEMTMHENHYIO B3aUMOCBSI3b;

B) IlepemenHble HE UMEIOT HETMHEHHOM B3aUMOCBS3H;

I') IlepeMeHHbIE NMEIOT MAKCUMAIBHYIO JTMHEHHYIO B3aMMOCBSI3b (TaK Kak
3HA4YEHHUE OLIEHKHU | - OTCYTCTBHE B3aUMOCBSI3H).

2 Kak cBsi3aHbl Mex1y OO0 IIIOTHOCTh pacrpeneneHus U GpyHKIHs IK-1.3.1
pacrpeneneHus CIydaitHol BeTUINHBI? IIK-1.v¥.1
[K-1.¥.2
A) IInoTHOCTH pacmpeneneHus - 5TO TPOU3BOIHAS PYHKIIUH
pacrpeeseHus;
b) ®ynkuus pacnpenesneHus - 5T0 IPOU3BOAHAS INIOTHOCTH
pacnpezneneHus;

B) DOTu BennuuHBI HUKAK HE CBSI3aHEL;
I') OTu Benn4MHBI B3aUMHO OOpATHBI.

3 Kakyro minomanp o kpuoit ROC (Area Under the Curve - AUC) oyaer | I1IK-1.3.1
UMeTh Oe3ynpedHblid Kiaccuurarop? IK-1.¥.1
IK-1.V.2

A) 0.0;

Bb) 0,5;

B) 1,0;

I) 2,0.




Kaxas u3 MeTpuk MOKET NIPUHUMATh OTPHULIATEIBHBIE 3HAUCHUS ? IK-1.3.1

MK-1.V.1
A) R"2; MK-1.Y.2
B) MAE;
B) RMSE;

I') Accuracy.

2 mun. 3adanue KOMOUHUPOBAHHO2O MUNA C 8bLOOPOM HECKOJLKUX BAPUAHTNOE OMBemd
U3 NPEONONCEHHBIX U PA3BEPHYMBIM 0OOCHOBAHUEM 8bIOOPA

I/IHCprKLII/ISI: HpO‘IHTaﬁTC TCKCT, BI)I6€pI/ITe IMPpaBUJIbHBIC BapUaHTLI OTBETA U
3allMIINUTE apryMEHTHI, O60CHOBBIBaIOH_II/IC BLIGOp OTBCTOB

Kax 6opoTtscs ¢ addexrom nepeodydenns? IIK-1.3.1
IK-1.V.1
A) Cnenatb MoOIeNb mpoine (MeHee KOMIUIEKCHOMH); MK-1.Y.2

b) Bzarp meHbIIe 00yJaronmx JaHHBIX;

B) Hakonwuts Gomnbinie 00y4aronux JaHHBIX;

I') CaenaTth Mozemb ciiokHee (001e€ KOMIUICKCHOH );

) IloBbicuTh KadecTBO 0OyUaroIIeil BHIOOPKHU MMyTEM CHUKESHHS IITyMa B
JAHHBIX, UCTIPABJICHUS OIIUOOK, yCTpaHEHHS BHIOPOCOB H T.1I.;

E) Hanoxuts orpanndyeHus Ha MpOCTPAHCTBO MapaMETPOB MOJEIH;

2K) IIpoBepsTh METPUKH TOJIBKO MO 00yUAIOIIEeH BEIOOPKE.

B03MOXHBIMH pelIeHUusIME TIPOOIeMbl HETOOOYUEHHUS SIBIISIFOTCS: [K-1.3.1

. [IK-1.V.1

A) Bri0op Gonee c10xkHOH MOJENN ¢ G0IBIIMM YHCIIOM HACTPAUBAEMBIX MK-1.Y.2
apamMeTpoB;

B) Ilpenocrarienue o0y4aroieMy aaropuTMy JIYYIIUX MTPU3HAKOB
(KoHCTpYHpOBaHNE MPU3HAKOB);

B) YmenbeHue orpannydeHui MOIEH (HAPUMED, CHIDKEHUE BETHIUHBI
TUIIepIapaMeTpa peryssipu3arim).

I') Hu oauH U3 nepeyncieHHbIX.

Kaxwne u3 MeTpuK COBMECTHO JIAlOT JOCTATOYHO MOJIHYIO Xapakrepuctuky | [1K-1.3.1

KJIacCU(pHUKaTOpa IPH HecOATaHCUPOBAHHOHN BHIOOPKE? IK-1.¥.1
IK-1.Y.2
A) Accuracy;
B) Recall;
B) Precision;
I F1.
Kakue MeTo/1bl MalIMHHOTO 00YYeHUS UCTIONB3yeTC sl st [K-1.3.1
kiaccuuxanum? IK-1.V.1

[IK-1.¥.2
A) Jluneiinas perpeccus;

b) Jlorucrtuueckas perpeccus;

B) I'pamueHTHBIN CITyCK;

I') MeTton riaaBHBIX KOMIIOHEHT;

1) Meroxn K-cpennux;

E) Metox omopHbIX BekTOpoB (SVM).

3 mun. 3aoanue 3AKpbIMo2co muna Ha yCMAaHo6JIeHUe COoOmeemcmeust

Huctpykius: [IpounTaiiTe TEKCT M yCTaHOBUTE COOTBETCTBUE. K KaXk10M MO3UIMH, JaHHOH B
JIEBOM CTOJIOTIE, MOAOEPUTE COOTBETCTBYIONIYIO IMTO3HIIMIO B TIPABOM CTOJIOIE

YcTaHoBUTE COOTBETCTBHE. |HWIBI MPU3HAKOB B MamnHHOM o0yuennu u | [1K-1.3.1

HUX OIIMCaHUe IIK-1.V.1
IIK-1.V.2

1 KonuuecTBeHHbIE A) IlepemenHasi, KOTOpas H3MEPSIETCS B peasibHBIX




(HenpepbIBHBIE) YHcllaX, HalpyUMep, BO3pACT WU JOXOH

2 KareropnanbsHbie b) Ilepemennas, KoTopas IpUHUMACT 3HAYCHUS U3
(mmckpeTHbIE) OTpaHUYEHHOT'0 MHOXKECTBA, HAIPUMED, 0T UITH
LBET
3 TlopsaKoBble B) KareropuanbsHelii mpru3HAK, KOTOPBIH MOXKET OBITH
YHOPSA0YEH, HAIPUMED, OLIEHKA IPOAYKTA TI0 IIIKaJie
orl o5
4 buHapHbIe I') KareropuanbHblii mpu3HAK, KOTOPBIH MOXKET

IIPUHUMATh TOJIBKO BA 3HAUYEHUS, HATIPUMED,
€CTb/HET WM NPaBAa/JI0XKb

1) Texkcr, mpeacTaBieHHbIH B BUae Habopa cJI0B HWIU
CHUMBOJIOB, UCIIONIB3YETCA IIPH aHAIN3E TEKCTa WU
IIpu paboTe ¢ NaHHBIMH U3 COLMAJIbHBIX CETeH

10

Cocrapnsronye ook 0000IeHNsT MOIENN MaIIMHHOTO 00YYEeHUS

1 Cwmemenue A) Cucrematuyeckas omuOKa, CBsA3aHHAs C HEBEPHBIMHU
MPEIIONIOKEHUSIMU O XapakTepe AaHHbIX. [loka3biBaeT
HACKOJIBKO JIAJIEKO POTHO3bI MOJIETH HAXOAATCS OT
KOPPCKTHBIX ITPOrHO30B B LCJIOM IIPHU MHOT'OKpPAaTHOM
O6y‘IeHI/II/I MOJCIIN Ha pa3HbIX IOAMHOXECTBAX
oOyuJaromero Habopa JTaHHBIX.

2 JTucriepenst b) Cayuvaitnas ommOKa, CBSI3aHHAS C YpE3MEPHOIT
YYBCTBUTCIIbHOCTBIO MOACIIN K H€6OJ'II)HII/IM
M3MEHEHHSM B 00Y4JaIOIINX JTaHHBIX. V3Mepser
CTENEeHb H3MEHYMBOCTH ITPOTHO3a MOJICIIH JIIS
KJaccu(uKaIyy OTACTBHOro 00pasia npu
MHOT'OKPAaTHOM O6y‘ICHI/II/I MOACIN, HAIIpUMEP, HA
Pa3HBIX TOJMHOXECTBaxX 00ydJaromero Habopa JaHHBIX.

3 Heycrpammvass ~ B) [losiBrsieTcst BciieZICTBHE 3alTyMIICHHOCTH CaMUX

TIOIPEIHOCTD JaHHBIX.

[K-1.3.1
[K-1.¥.1
IK-1.¥ .2

11

VcraHoBUTE COOTBETCTBHE. THIBI aHcamMOJIell Mozejaed MaIlMHHOTO
o0ydYeHUs U OTIMCaHNe

1 Barruar A) Meron nocTpoeHusI HECKOJIBKUX MOJIeNiel Ha
Bootstrap Aggregating) OCHOBE CITy4aiHBIX MOABBIOOPOK 00yHUaromieit
BBIOOPKH, arperupoBaHue Pe3yIbTaTOB JJIs
HOJTyYeHUS] OKOHYATEIBHOTO TPOTHO3a
2 Bycrunr (Boosting) b) Cnocob noctpoeHus nmociuenoBaTenbHOCTH
ca0bIX MOJIETIeH, KaxKaasl CIeayomast
oOydJaeTcsi Ha TaHHBIX, Ha KOTOPBIX
npeabIIyIIas JoImycKaia OMIMOKH
3 Crekunr (Stacking) B) Merox, B KOTOPOM HECKOJIBKO MOJICIICH
00y4aroTcst He3aBUCUMO, a 3aTEM UX
PE3yJIBTaThl HCIOJIB3YIOTCS B KAUeCTBE
MPU3HAKOB B 00IIEH Moienn
I') Meron, npy KOTOPOM HECKOJIBKO MOJETeH
TOJIOCYIOT 38 OKOHYATENIbHbIH IPOTHO3,
B3BELICHHOE MJIM PAaBHOMEPHOE KOJIMYECTBO
TOJIOCOB Pa3HBIX MOJIeNIeit MOXKET OBITh
HCIIOJIb30BaHO

IK-1.3.1
IIK-1.V.1
[K-1.¥.2

12

YcraHoBuTe COOTBETCTBUE. THUIBI peryspu3zaldd MoJAeNed MAalIMHHOTIO
O0OyYCHISI ¥ UX OTMCAHHUE.

1 L1 perynsipuzarmis A) Meron, KOTOpHIH J00aBIseT mrpad K
(Lasso) (PYyHKIIMOHATY TIOTEPb 110 a0COTIOTHON BEIMYMHE
KO3 PHULIHNEHTOB MOJIENH, ITO3BOJISET MIPOBOIUTD
0TOOpP MPU3HAKOB
2 L2 perymsipyzanyist B) Meton, xotopslii jobasisieT mrpad K

IK-1.3.1
[K-1.¥.1
[K-1.¥.2




(Ridge) (yHKLIMOHATY MTOTEPh MO KBaApaTy 3HAYCHUN
K03(DPUITMEHTOB MOJIEIH, CITOCOOCTBYET
YMEHBIIIEHHUIO BecoB K03 duirenTon
3 Elastic Net B) Merton, xotopsiii coBmemaet B cebe L1 u L2
PETYISPHU3aIHIO, TIO3BOJISICT OATaHCHPOBATH
MEKIy 0TOOPOM IPH3HAKOB M COKPALICHUEM
BECOB
4 Dropout I') Texnuka, KoTOpas HpUMeHseTcs AJisi OOpBOBI ¢
nepeo0ydeHrneM HEHPOHHBIX CETeH, 3aKITI0YaeTCs
B CIIy4aifHOM UCKITIOUYCHHUH YaCTH HEWPOHOB B
porecce 00y4eHus
1) Texuuka, KOTOpas UCTIONB3YETCS IS
ONITHMH3ALUH TpoLiecca 00ydIeHusI, 3aKII09aeTCs
B OCTaHOBKE OOYYCHUS MOJICTIH Ha PaHHUX
JTamnax, Korja HeT 3HAYUTEIFHOTO MIPUPOCTa
Ka4yecTBa

4 mun. 3aoanue 3AKpblmMoco muna Ha yCmaHoselenHue nocned08amenbHOCmu

HNucrpykuus: IIpounTtailTe TEKCT U YCTaHOBUTE I1OCIEN0BATEIbHOCTD.

3anuIunTe COOTBETCTBYIOIIYIO ITOCIIEI0BATEIEHOCTL OYKB CII€Ba HAIIPABO

13 Onpeaenure NOCAECAOBATENILHOCTh IPUHATHS HHTEIUIEKTyalbHbIX pemennit | [TK-1.3.1
YEIIOBEKOM. IIK-1.V.1
[K-1.V .2
A) Jlannsie (06paboTka);
b) Undopmanus (no3Hanue);
B) 3nanue (obHapyXeHHE 3aKOHOMEPHOCTEH);
I') Tlonumanwe (BBIBOJ YMO3AKITFOUEHUH );
1) Paccyxaenue (MpUHSITHE PEILICHUN).
14 YKaxuTe Moclie0BaTeNEHOCTh ATAIOB MAIIMHHOTO O0yYeHUSI. [K-1.3.1
IK-1.V.1
A) Ouenka monenu (BEIOOp KPUTEPHEB Ka4eCTBA, CPABHEHUE PA3IUYHBIX | [[K-1.V 2
anroput™MoB MO);
b) IpenobpaboTka naHHBIX (BIAEICHHE TIPU3HAKOB, OTOOP MPU3HAKOB,
CHIDKEHHE Pa3MEPHOCTH, MacIITA0MPOBAaHUE ITPU3HAKOB, B3ATHE
BBIOOPOK);
B) IlpornosupoBanue (MCHOIB30BAaHUE MOJIENH);
I') O6yuenue monenu (0T6Op Mozenu u 00y4yeHre, BEIOOp METPUKU
Ka4yecTBa, epeKpEcTHas NPOBEPKa, FUIIEepapaMeTprUIecKas
OINITHMHU3AIIHNS).

15 YKaKuTe MoclIeI0BaTENbHOCTD ITAlOB B3aUMO/ICHCTBHUS ar€HTOB CO [K-1.3.1
Cpe/0ii B MAIlIMHHOM OOYYEHHUH C MOAKPEIUICHUEM, KOTOPhIC JaJIi Ha3BaHUE [IK-1.V.1
meroay oOyuenust SARSA/ [IK-1.¥.2

A) Cocrosiaue;
b) [eiicTrue.
B) Iloakpemnnenue;
5 mun. 3adanue omxpwvimo2o muna ¢ paseepHymviM Omeemom
WNuctpykmus: [IpouunTaiite TEKCT U 3alUIIATE Pa3BEPHYTHI 0O00CHOBAHHBIN OTBET
WM HAITUIIUTE MPOMYIIEHHOE CJIOBO/CIOBOCOUETAHNE

16 Krnacrepuzanus, cHIDKEHHE pa3MEepHOCTH AaHHBIX, TOMCK aHomanuii u ap. | 11K-1.3.1

— 3TO AJITOPUTMBI B KOTOPBIX UCIIOJIB3YETCSl 00ydeHHE IK-1.¥.1
[IK-1.¥.2
17 — 3TO METOJA MAIIMHHOrO o0ydeHus, B Kotopom areHT | [IK-1.3.1




oOydJaeTcss Ha OCHOBE OOpaTHOW CBs3M OT Cpedbl ¢ Ienbplo Makcumuzanuu | [1K-1.V.1
BO3HATPAKICHUS IK-1.¥.2

18 MeTtoapl WCTIONB3YIOTCS JU1sl OLIEHKHU KayecTBa MOJIEN I1IK-1.3.1
MAalIMHHOTO O0YYEeHHs, CpaBHEHUS MOJIeNIel M BRIOOPA ONTHMAaIBHON MOJEITH. IIK-1.V¥.1
I[IK-1.Y.2

19 Ha3bIBaIOT 3 (EKT, MpK KOTOPOM KauecTBO paboTsl anroputma a | [1K-1.3.1
HOBBIX 00BEKTaX, HE BOLIEANINX B COCTaB OOYUYEHHS, OKa3bIBACTCS I[IK-1.¥.1
CYIIECTBEHHO Xy’Ke, UeM Ha 00ydaroiieil BRIOOPKeE. [K-1.Y¥.2

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpMBI
00yd4eHus1, IpeIcTaBIeHbI B Ta0mie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX Pa0OT

Ne n/m [lepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeHno

10.4. MeTtoguveckre  MaTepUalbl,  ONPEACISAIONME  MPOLEAYypPhl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJIEPKATCi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periamMeHTHpyIONIUX TOPSIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O00yJaroluxcs
I'VAIL

11. Metoauueckue yKazaHus Uit 00Y4aroIIUXCsl IO OCBOCHUIO TUCIUTLINHBI

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHMIO JICKIIMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HAauY€HUE JIEKIIMOHHOTO Marepuaja — JOTMYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKoe U sSCHOE H3JIoKeHue yueOHoro marepuana. Ha3zHaueHue cOBpPEMEHHOH JEKIUH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIEM JAUCHUIUIMHBI, METOJIOB HAyYHOTO TO3HAHWsA, HOBEHIINX
JOCTHIKEHUI HaydyHOW MBICTU. B yueOHOM mporiecce JEKIUS BBIMOIHSAET METOJ0JIOTHYECKYIO,
OpPTaHU3AIMOHHYI0 U MHPOPMAIIMOHHYI0 (YHKIWU. JIeKIHs pacKpbiBaeT MOHATUMHBIN arrapaT
KOHKpPETHOW o0jacTu 3HaHUA, €€ MpoOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCHUTIIIMHAMH.

[InaHupyeMble pe3ylabTaThl MPU OCBOSHUHU 00YYAIOIIMMUCS JISKIIMOHHOTO MaTepuana;

— TIOJIYYEeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUW, YPOBEHb
KOTOPBIX OIPEEISIETCS LEIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOU TEME;

— TOJy4Yy€HHE ONbITa TBOPUYECKOMN pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadyecTB, JIIOOBH K  TIPeAMETYy U
CaMOCTOSITENIbHOTO TBOPUYECKOI'O MBIIITIEHHUS.

— TOsBJIEHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTIO JJIsi CAMOCTOSITENIbHOM paboThI;

— TOJy4YyeHHE 3HAaHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKHM U TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS HA ONMKAMIIINE TOIbL;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACISTH TJIaBHBIE MBICTU U
MOJIOKEHHUSI, TPUXOJAUTh K KOHKPETHBIM BBIBOJAaM, TIIOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

— TONy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOJAUMBIX TEPMHHOB U TIOHSATHH.




JIeKUMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpPALMEl CIIaiIoB U
UCIIOJIb30BAaHMEM pa3aTOYHOTO0 MaTepuaja TMpH MPOBEISCHUU KOPOTKHX JHUCKYCCHUH 00
OCOOEHHOCTSX MPUMEHEHHS OTJICTbHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa OpeA0CTaBICHHS JSKIIMOHHOTO MaTepHaa:

Jlekuust coctoUT U3 TPEX OCHOBHBIX 4YacTeW: BCTYIUTEJIbHOM, OCHOBHOW H
3aKJIIOYNTEIIHBHOM.

BerynurensHas 4acTh onpeenseT Ha3BaHUE TeMbl, IUIaH | 1eib Jekuun. OHa nmpu3BaHa
3aMHTEPECOBATh W HACTPOUTH ayJUTOpPUI0. B 3TOM yacTW JEKIMH W3JIaraeTcsi aKkTyaJbHOCTb,
OCHOBHAasl WJesl, CBA3b JAHHOM JICKIIMU C MPEABIIYIIUMH 3aHATHSIMHU, €€ OCHOBHBIC BOIIPOCHI.
BBenenue 10KHO OBITH KPATKUM H 1IEJICHAIPABICHHBIM.

B OCHOBHOW 4YacTH JIGKIIMH peaTu3yeTcsl HaydHOE COJIepKaHHUE TEMBI, BCE TJIABHBIC
y3JI0BBIE BOIIPOCHI, TIPOBOAMTCS BCS CHCTEMa JOKA3aTelbCTB C HWCIOJIB30BaHHWEM Hamboliee
11EeJIECO00PA3HBIX METOMYECKUX MPUEMOB. Kaxkp1ii y4eOHBIN BOIIPOC 3aKaHYMBACTCS KPATKUMU
BBIBOJIaMHU, JIOTHUECKH TOJIBOJISIMMU CTYIEHTOB K CIIEYIOIIEMY BOIPOCY JIEKIIUH.

3akrounTeIbHAs 9acTh UMEET IIeJIbI0 000011aTh B KPaTKUX (OPMYIMPOBKAX OCHOBHBIC
UJICH JICKIIMH, JIOTUYECKH 3aBepias €€ KaKk 1eJIOCTHOE TBOPEHHUE.

OtaenpHbIe BUJIBI JEKIUNA MOTYT UMETh CBOU OCOOEHHOCTH KaK IO COJEpPXKaHHIO, TaK U

10 CTPYKTYpE.

11.2. Meroauueckue ykazaHusi s OOYYarOIIUXCsS IO BBIIOJHEHUIO J1a00PaTOPHBIX
pabor

B xoxe BbImONHEHHS Ja0OpPaTOPHBIX paboT OOydYaromMKCS [OJKEH YIrIIyOuTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKON
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOIIPUATHU.

BeinonHenue 1ab0paTopHBIX paboOT 0O0y4aromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBL, OIpenesieMoil y4eOHbIM IUTAaHOM, W OTHOCHUTCS K CPEICTBaM,
o0ecreynBaroIUM pelIeHue CIeIyIoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIENOBaHMs MPOIECCOB, SBICHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alls TEOPETUYECKUX 3HAHUU, TMOJYyYEHHBIX Ha
JEKIUSX;

— TOJy4YeHHe HOBOM MH(OpMAaLMU 110 U3ydaeMON AUCIUILIMHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00paTOpHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3ajianue ¥ TpeboBaHUs K IPOBEICHUIO J1a00paTOPHBIX PaboT
JlaGopaTopHble pabOTHI, MPEAYCMOTPEHHBIE B JIAHHOM KypcC€, BBIMIOJHSIIOTCS B

KOMIIBIOTEPHOM KJIACCE HA MEPCOHAIBHOM KOMITBIOTEPE C UCIOJIb30BAHUEM MAKETOB MOIIEPKKH
pa3paboTKH U OTIAIKU MPOrPAMMHOT0 00ecTieueHus Ha si3bike Python.

B mpomecce moaroroBkum K 7maboparopHoil  paboTe  HEOOXOIMMO — M3YYUTh
COOTBETCTBYIOIIME METOJMYECKHE YKa3aHWUs M MOBTOPUTH JEKUHUOHHBIA MaTepHuall, KOTOPbIH
OTHOCHUTCS K TeM€ PabOoTHlI.

[lepen HauanoM BBIMIOJIHEHUS PAOOTHI HEOOXOIUMO CO3AAaTh OTIACNBHYIO MANKy JUIs
co37aBaeMbIX B paboTre (pailyioB M yCTaHOBUTH €€ B CHUCTEME KauyeCTBE TEKYIIEH NTUPEKTOPHUH.
ITyTh K JaHHOM MaIKe HE JOJKEH COIEepKAaTh UMEH, HAMMCAHHBIX KUPUILTULEH.

B mpomecce BwimomHeHWs pabOTHI MOTyYEHHBIE pE3yJIbTaThl PAcYETOB, JUCTHUHTH
pa3zpabaThIBa€MBIX MPOTPAMM, CXEMBI U JIpyrue paboune mMaTepualbl JOJIKHBI COXPaHATHCA HA
JIMCKE JIJISl UX TaTbHEUIIET0 UCIIOIH30BaHUs MPY 0OPMIICHUN OTYETA.



ITo oxoHYaHMM PabOTHI HEOOXOIUMO COCTABUTH OTUET U MOATOTOBUTHCS K €0 3allUTE Ha
CJIEIYIOILEM 3aHSATUH.

Crpykrypa ¥ dopma oTdera 0 JadbopaTopHoil pabore
OTtuér 0 mabopaTtopHOit paboTe JOIKEH COIEPIKATh:

— (pamMuIHIO, UM M OTYECTBO CTYJIEHTA, BBIIIOJIHUBIIETO paboTYy;

— HOMep y4eOHOU TPYIIIBL;

— J1aTy BBIIIOJIHEHUS paboThI;

— Ha3BaHUE pPabOThI;

— 11eJIb pabOTHI,

— KpaTKyro (pOpMyJIMPOBKY 3a/1aHus Ha J1a00paToOpHYIO padoTy;

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

— JIMCTHHTH MIPOTpamMM, pa3paboTaHHbIE U OTJIAKEHHBIE B IPOIIECCE BHITIOIHEHUS PAOOTHI;

— CX€MBbI, pa3paboTaHHbIE B POLIECCE BHIIOJHEHHS paOOThI;

— IIPH UCIIOJIb30BAaHUM JIOTIOJIHUTENILHON JIMTEPATyphl yKa3aTh CChUIKU U IIPUBECTH CIIMCOK
JUTEPATYPHI;

— BriBosibI 110 pabore.

Tpebosanus Kk 0hOPMIIEHUIO OTYETA O JIA00paATOPHOU padboTe
[Tpumep odopMiIeHUS TUTYIBHOTO JKCTa OTUETA TIO JTAOOPATOPHOM paboTe MpHUBE/IEH Ha

calTe yHUBEPCUTETAa WW.Zuap.ru.

[Ipn odopmneHnn oTu€Ta O JIAGOpPATOPHOU pPabOTe HEOOXOIUMO MPHIACPKHUBATHCS
tpeboBanuii I'OCT 7.32-2017 «Otué€r o HayuHO-HMccienoBarenbckoil padore. CTpykTypa u
npaBuiia OPOPMIICHUS.

[To xaxmoit 1abopaTopHOi paboTe MOKEH OBITh MOJATOTOBJICH OTYET B OyMaKHOM H B
anekTpoHHOM Buje. Ilocnme 3ammrthl ga0opaTOpHBIX padOT OTY4ETHI B OyMa)kHOM BHJE C
IPOCTaBJICHHBIMH OLIEHKaMU XpPaHATCS Ha Kadenpe, a OTYETHI B AJIEKTPOHHON (hopMe JOIKHBI
OBbITh BBUIOXKEHBI B JINYHOM KaOWHETE yJalllerocsi Ha caiite yHuBepCuTeTa.

11.3. Meroauueckue yKazaHus JUIsi OOYJaIOMIMXCS MO MPOXO0XKIECHHIO CAMOCTOSITEITHHON
paboTHI

B xoze BBINOTHEHUS CaMOCTOSATENbHONW pabOThl, OOYUYaIOLIUIICS BBIMOJIHSAET paboTy MO
3aJJaHUI0 ¥ IPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst mo 3aoyHoi (opme OO0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mnpouecce BBIMOJHEHHUsSI CaMOCTOSITENbHONW paboThl, y oOydaromierocss (popMHpyeTcs
1esnecoo0pa3Hoe IIaHUpPOBaHKUE pabovero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIIEYMBAECT BBICOKHIMA
YpOBEHb YCIEBAEMOCTH B IMEpHOJ OOY4YeHMs, MOMOraeT IOJyYUTh HAaBBIKA IOBBIIICHUS
npo(hecCHOHATLHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBSIIONIMMH  CAMOCTOSATENIBHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

—  y4eOHO-METOJIMYECKUN MaTepHa 1o JUCIUILINHE;

— METOJUYECKHE YKa3aHHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i o0ydaromuxcs
10 3204HON (hopMe 0OyueHUs ).



11.4. Meroauyeckue yKazaHUsA i1 OOYYArONIMXCS TIO TMPOXOXKIACHUIO TEKYIIETO
KOHTPOJISI YCTIEBAeMOCTH.

Tekymui KOHTPOJb YCIEBAGMOCTH IPEAyCMATPUBAECT KOHTPOJb KavyecTBa 3HAHUI
00yJaromuXCcsi, OCYIIECTBIIEMOTO B TCUCHUE CEMECTpa C IICNIbI0 OICHUBAHMS XOJia OCBOCHUS
JIACITUIIINHEI.

KoHTponp kauecTBa 3HAHUN MPOBOIUTCS B (hOpME MHIUBUIYaTHHOTO COOECEOBAHUS 110

MaTepuanty OTIENbHBIX Pa3[elioB AMCLUMIUIMHBL, a TAaKKe€ IMPOBEPKU OTYETOB O BBIMOJIHEHUU
MPAKTUYECKUX 3aJaHUM.

Pe3ynbTarhl TEKYyIIEro KOHTPOJIS MOTYT YUUTHIBATHCS IIPU MPOBEACHUN MPOMEKYTOUHON
aTTeCTallUU.

11.5. Meroauueckue ykazaHus i 00Y4arOLUXCs M0 MPOXOXKAECHUIO MPOMEXYTOUYHOM
aTTeCTaluu.

IIpomexxyrounass  arrectanuss  oOyyaroIIMXCsl — HpeJycMaTpuBaeT  OLIEHUBaHME
POMEXYTOUYHBIX ¥ OKOHUATEIbHBIX PE3yabTaToOB 00yUYeHHS 10 AucuuminHe. OHa MpoBOAUTCS B
dbopme nuddepeHITMPOBaHHOTO 3a4ETa.

HuddepennupoBanupiii  3aueT — 3TO0 (opMa OIEHKH 3HAHUH, ITOJYYECHHBIX
00yyaromuMcs pU U3YYE€HUU TUCLUILUIMHBI, IPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAY4HO-UCCIEA0BATEILCKUX PA0OT U MPOXOKIEHUU MPAKTUK C aTTECTALIMOHHON OIIEHKOM
COTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBICTBOPUTEIBHO.

Cucrema OLIEHOK IpH IPOBEIECHUU INPOMEKYTOUHON AaTTeCTAllMU OCYLIECTBIIAETCS B
cooTBeTcTBUU ¢ TpeboBaHusMu Ilonoxenuit «O TekylleM KOHTpOJIE YCIIEBAEMOCTU U
IPOMEXYTOUHOM arrectanuu cryneHToB ['YAII, oOywarouuxcs Mo nporpaMmaM BbICIIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4yeOHOW paboThl

ctyneHtoB B 'Y AIy.



Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILTAHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.
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