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AHHOTaNINA

Hucuumumaa «OCHOBBI MAIIMHHOTO OOYYEeHHsT M aHalM3a JaHHBIX» BXOJHUT B
00pa30BaTeNIbHYI0 MPOrpaMMy BbICIIEr0 OOpa30BaHUS — MPOrpaMMy CHEHMAIUTETa 10
HaNpaBJIeHUIO MOAroToBKH/ crenuanbHocTH 13.05.02 «CrneunanbHble 3JeKTPOMEXaHUYEeCKHe
CHCTEMbD» HAaIPaBICHHOCTH/CIIEHANTN3AINN «DJICKTPOMEXaHUYECKHE CHUCTEMbI CIICIHATbHBIX
YCTPOMCTB U u3aenuit». Jucuuminna peanusyercs kaenpoit «Ne32».

JucuuiuinHa ~ He  sBIseTcs  00s3aTeNbHOM  NIpU  OCBOGHMHM  OOy4arolUMCs
o0pa3oBaTeNbHON MPOrpaMMbl W HalpaBiieHa Ha YriayOieHHoe (GOpMHUpOBaHHE CIIEAYIOMIUX
KOMIIETECHIINH .

OIIK-4 «CriocoGeH HCIob30BaTh METO/IBI aHAIN3a, MOJCIIMPOBAHMS M OLICHKH KauecTBa
JNEHCTBYIOIUX U MPOEKTUPYEMBIX 00pa3LOB 3JIEMEHTOB CIELHUAIBHBIX 3JIEKTPOMEXaHUYECKUX
CUCTEM»

IIK-4 «CnocoGHOCTh yd4acTBOBaTh B IUIAHWPOBAHUM, IOJrOTOBKE, BBINOJHEHUH U
00paboTKe Pe3ynbTaTOB HAYYHO-HCCIIEI0BATEIBCKIX M OMBITHO-KOHCTPYKTOPCKUX PabOT»

ConepkaHue IUCLMIUIMHBI OXBAaTbIBA€T KPYI BOINPOCOB, CBA3AHHBIX C HPUMEHEHHEM
METOJI0OB MAalIMHHOIO OOy4Y€HUsI M UHTEIUIEKTYyaJbHOTO aHalIW3a JaHHBIX [PU PELICHUU
IPUKJIAJHBIX 3a]1a4 B 00JIaCTH JIEKTPOMEXAaHUKH, JIEKTPOMEXaHUUYECKUX CHUCTEM CHelMaIbHbIX
YCTPOMCTB U U3CIINNA SHEPTETUKHU U DIEKTPOTEXHUKH.

[IpenonaBanre IUCHMIUIMHBI IpelycMaTpuBaeT cleaytomue (opMbl OpraHu3aluu
yuebHoro mpomecca: llpenogaBanue IUCHUIUIMHBI TPEIyCMaTPUBACT CleAyromue (OpMBbI
OpraHu3aluy y4eOHOro Ipolecca: JEeKIHUH, JadopaTopHble padoThl, CaMOCTOsATeNbHas paboTa
00ydJaromerocs.

[IporpaMMoil JUCHMIIIMHBI MPEIyCMOTPEHBI CIENYIOIME BHIbl KOHTPOJS: TEKYILUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTaus B popme 3auera (4 cemectp).

OOwiast Tpyl0OEMKOCTb OCBOEHMS JUCLUIUIMHBI COCTABISAET 2 3aYeTHBIX €IUHUIBI, 72
yaca.

SI3pIK 00yUEHUS 110 TUCHUILIMHE KPYCCKUI»



1. IlepedeHb IIIAHUPYEMBIX PE3YJIBTATOB O0YUYEHHMS MO JUCLUIUINHE
1.1. Ilenu npenonaBaHus IUCHUIUIMHBI — (OPMHUPOBAHME Y CTYAEHTOB KOMILIEKCA
npodeCCHOHATIBHBIX 3HAHUH U YMEHUH B 00JIACTH MAIIMHHOIO OOYyYeHMsI M UHTEIUIEKTYalbHOTO

aHajJin3a JaHHBIX.

1.2. JlucummimnHa siBIsieTcss (aKyJIbTATUBHOW JUCIHMIUIMHOM TIO  CIEIHAIbHOCTH
o0pa3oBaTeNbHOI MporpaMMbl Beiciiero oopasosanus (naiee — OIT BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0OYUEHUS 110 AUCIUILUINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrate M3ydeHus NUCHHUILTUHBI OOYYaIOUIHICS JTODKEH 00JalaTh CICTyHOIUMHU
KOMIIETEHIIMSIMU WM UX Y9acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIIMHA U HHANKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna)
KOMIIETEHIIUH

Ko n naumenoBaunue
KOMIETECHIINHU

KOII U HAMMCHOBAHUC MHUKATOpA
JOCTHIXXCHHA KOMIICTCHIIMH

Ob6menpodeccuonanbHble

OIIK-4 CnocobeH
HCIOJIb30BATh METOIbI
aHanmsa,
MOJICIIUPOBAHUS U
OLIEHKH Ka4yecTBa
JIEHCTBYIOLIUX U

OIIK-4.VY.2 ymeeT m1aHupoOBaTh MPOIECC
MOJICTIMPOBAHUS M BBIYUCIUTEIBHOTO

KOMIIETEHITUN
MIPOSKTHPYEMBIX IKCIIEPUMEHTA
00pa3IoB 3JIEMEHTOB
CIIEIIHATBHBIX
AIEKTPOMEXaHUUECKHUX
CHCTEM
ITK-4.3.1 3HaeT METObI U CPEICTBA
IUIAHUPOBAHUS U OPTaHU3allMH OIBITHO-
[1K-4 CriocobHOCTE P P
KOHCTPYKTOPCKHX Pa3pabOTOK U
y4acTBOBAaTh B
MPAKTUIECKUX IKCIIEPUMEHTAIBHBIX
MIJIaHUPOBAHUH, o
WCCJIETOBaHMI; METO/IbI TIPOBEACHUS
IIOJTOTOBKE, <
SKCIIEPUMEHTOB Y HAOFOICHU,
BBIIOJIHEHHH U
[TpodeccronanbHbIe 06DaGOTKe 000011eHus 1 06paboTkK HHpOpMaLUY, B
KOMIIETEHITUN p TOM YHUCJIC C TIPUMEHEHUEM TEXHOJIOTUI

PE3yJIbTaTOB HAY4YHO-
FICCIIE/IOBATEIbCKUX H
OITBITHO-
KOHCTPYKTOPCKHUX
pabot

MCKYCCTBEHHOT'O MHTEJJIEKTa
[1K-4.B.1 Bnaneer maTeMaTuyeCcKuM
anmaparom o0paboTKH
AKCIIEPUMEHTAIBHBIX JaHHBIX, B TOM
qucie ¢ MPUMEHEHUEM TeXHOJIOTUI
MCKYCCTBEHHOTO MHTEJUIEKTA

2. Mecrto nucuuminHb B cTpykType OI1
JucuumnirHa MokeT 6a3upoBaThCsl HA 3HAHUSAX, paHee MPUOOPETEHHBIX 00YyJarOIUMHCS
IIPU U3YYECHUH CIECYIOUIUX TACIUILINH:
— «MaremaTtuka, TeopHs BEPOATHOCTEN U MaTEMaTUUYECKasi CTATUCTUKAY,

- ((ABTOMaTI/ISaHI/ISI paC‘—IéTa M IPOCKTUPOBAHUA TCXHUYCCKUX CUCTCM»,

— «MHbopmaImoHHBIE TEXHOIOTHI.
3HaHUs, TOJYyYEHHbIE NPU M3YyYEHWHM Marepuana JaHHOM JAMCLHMIUIMHBIL, MUMEIT Kak
CaMOCTOATENIbHOE 3HAYECHHUE, TAK U MOTYT UCIIOJIb30BaThCS IPU U3YUYECHUH APYTUX JUCLUUILIAH:

— «MaremaTtuueckue MeTOIbl UCCICAOBAHUI»;

— «TeXHHUKO-3KOHOMHYECKHE PUCKHU ITPpU CO3AaHUU HOBOM TEXHHUKHU




3. O0BeM U TPYAOEMKOCTh AUCITUTITHHBI

JlanHpie 00 oOmemM oO0beMe AUCHUILUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHUJOB Y4e€OHOM
paboTHI IO TUCHMIUIMHE (M paclpeieseHue STOH TPYA0EMKOCTH TI0 CEMECTpaM) MPECTABICHBI B

Tabnuiie 2.

Tabmuna 2 — O6beM U TPYAOEMKOCTh AUCHUILIIUHBI

TpynoeMKocTh 1o

Bun yueGHO#I paboThI Bceero cemMecTpaM
Ne4
1 2 3
Oowan mpyooemKocma OuUCUUNIUHDL, 2/ 72 2/ 72
3E/ (4ac)
U3 nux yacos npakmuyueckoii R0020mMoeKu 9 9
AyoumopHhuie 3anamus, BCETO vac. 34 34
B TOM YHCJIE:
nexuun (JI), (gac) 17 17
npaktudeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmossmenvnasn paboma, Bcero (1ac) 38 38
Buo npomesicymounoit ammecmayuu:. 3ayer,
3auer 3auer

audd. 3auer, sx3amed (3auer, udd. 3au, Dk3.)

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH TUCHUILIMHEI 110 pa3ieiaM U BUAaM 3aHATUMN.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh IMPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Pazesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

Pazgensl, TeMbI TUCITUTIIMHEI

Jlekiun
(dac)

113 (C3)
(dac)

JIP
(qac)

KII/KP

(aac) CP (uac)

Cemectp 4

Paznen 1. [Tonsatue «MarmuHHOE 0O0yUEHUE.

MarmnaHoe 00y4yeHue U UCKYCCTBEHHBIN
WHTEJJIEKT.

Beeoenue. [Ipeomem oucyuniunvi u ee
3adayu.

Tema 1.1. Mawunnoe ob6yuenue kak 00OHO u3
HanpaegieHull UCKyCCmeeHH020 UHMeIeKmd.

Tema 1.2. Obyuenue ¢ yuumenem.

Tema 1.3. Obyuenue 6e3 yuumens.

Tema 1.4. Obyuenue c nookpenienuem.

Paznen 2. OCHOBHBIC 3TaIbl MAITMHHOTO
00ydeHusi. Moenu MalmHHOTO 00 yIeHUSI

Tema 2.1. Ocnogubie smanvlt MAWUHHO20
00yueHUsl, UX Ha3HAYeHUue U OCHOBHbLE
ocobenHocmu.

Tema 2.2. Oyenka kauecmea mooenell
MAWUHHO20 00YyYeHUs.

Tema 2.3. Ocobennocmu vibopa u
eUnepnapamempuyecKol OnmumMuzayuy mooenel
MAWUHHO20 00YUeHusl.




Paznen 3. Peanusanus AITOPUTMOB
MamuHHOTO 00y4deHuss Ha Python. Monmyny
NumPy, Pandas, MatPlotLib, Scikit-Learn

Tema 3.1. Ilpoepammuas peanuzayus

. 4 4 10
Mooeneli MaUUHHO20 00V4eHUs.

Tema 3.2. OcHosHble OUOIUOMEKU MAUUHHOZO
00yueHusl.

Tema 3.3. OcrosHble MoOOdenu Kiaccupuxkayuu.

Pazmen 4. [IlpemoOpaboTka 1MaHHBIX B

CHUCTEMax MAIIMHHOTO O0YYCHHUS. 4 4 10

Tema 4.1. Texnuxu npedobpabomxu.
Tema 4.2. Cocamue Oannblx.

Paznen 5. IlpumeneHne KoHBEHEPOB AJIs
ONTHMM3AIMKU TOTOKOB onepanuii. Hactpoiika
MAaIIMHHO-00y4aeMbIX MOJIeNICH METOJOM
CETOYHOIO MOMCKA. 3 3 8

Tema 5.1. Onmumuzayus u HaCMpouKa
Mooenel MauuHH020 00YyUeHUsL.

Tema 5.2. Pewenue npukiaonvlx 3a0au.

Hroro B cemecTpe: 17 17 38

Hroro 17 0 17 0 38

[IpakTuueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBIMOJHEHUHU
OoOydJarlolMMUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yulei
PO ECCUOHAIBHON e TEIHHOCTHIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB M TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabauna 4 — ConeprkaHue pa3JesioB U TEM JEKIMOHHOIO [IUKJIa

Howme .
p Haszsanue u conep:xanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI
paszaena
1 Pa3nen 1. [loussTue «MammnHoe o0yyeHue». MaliuHHOe 00yueHue U

HCKYCCTBEHHbII MHTE/JIEKT.

Bseoenue. [Ipeomem oucyununel u ee 3adauu. CTpPYKTypa U COJepKaHHUE
JTVCIATUTMHBL. B3anMOCBSI3b H3y4aeMOil JUCIUIUIMHBI C IPYTUMHU JTACIHUTUTTHAMUA
y4eOHOro MiaHa. XapakTepUCTHKa OCHOBHOU M JIOTIOJIHUTEIbHOM JINTEpaTyphI.
OO0mrast xapaKTepUCTHKA METOJIOB U PA3JIeNIOB, BXOIAIINX B MPEIMETHYIO 00JIaCTh —
MalmHHoe o0ydyeHue. O6sacTb MPUMEHEHUS U 33JauH, peliaeMble TEXHOJIOTUAMU
MAIIMHHOTO O0YYEHHsI, OCHOBHBIC IOHATHUS 1 0003HAUCHHSL.

Tema 1.1. Mawunnoe ob6yyeHue Kax 00OHO U3 HANPABIEHUL UCKYCCNBEHHO20
unmennekma. IloHsATHE «MamIMHHOE 00y4YeHHEY. DAKTOPHI, BIUSIOMINE HA
3 PEKTUBHOCTh MAIIMHHOTO O0YUYEHHS: JaHHbBIE, TPU3HAKU, MOJIEITH aJITOPUTMOB.
Tpu Buma MmamuHHOTO 00y4eHus1. DopmanpHas MOCTaHOBKA 3314 MAITHHHOTO
oOydeHus

Tema 1.2. Obyuenue c yuumenem. OCHOBHBIC pelraembie 3amauu. Oonactu
npuMeHeHus. [Iporno3upoBanue Ha ocHOBe 00yUYeHHs ¢ yuuTenaeM. 3agaua
KJIacCHU(pUKaLlMU - paclo3HaBaHUE METOK KJIacCoB. 3ajjaua perpeccuu - mpeJcKka3anue
3HAYCHUI HETIPEPBIBHOM LIEJIEBON ITIEPEMEHHOM.

Tema 1.3. Obyuenue 6e3 yuumensn. OCHOBHBIE peraembie 3agaun. O0nacTu
npuMeHeHus. OOHapyKeHUE CKPBITBIX CTPYKTYP MPH MOMOIIHM 00yueHus 6e3
yauTessi. BrlsBiIeHnEe MOATPYIII IPH MOMOIIHN KiacTtepusanni. CHIKEeHHE
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Pa3MEPHOCTH JIJISl «CXKATHSI TAHHBIX». BBISBICHIE aCCOIMATUBHBIX CBSI3EH.

Tema 1.4. Obyuenue c nooxpennenuem. (OCHOBHBIE pellIaeMbIC 3a1a4H.
O6unactu npuMeHeHus1. Penienne HHTepakTUBHBIX 3a7]a4 HA OCHOBE O0yUYEHUSI C
MOJIKPETIJICHUEM,

Pa3nen 2. OcHoOBHBIE 3TaNbI MAIIIMHHOTO 00y4YeHusi. Mo/ieJii MallIMHHOTO
00yueHus

Tema 2.1. OcnosHuvle smansvt MAWUHHO20 00YYEeHUs, UX HA3HAYEHUEe U OCHOBHbIE
ocobennocmu. Monenu mammHHOTO 00y4enus. [lpeaBapurensHas o6paboTka
JAHHBIX B CHCTEMax MAlIMHHOI0 00ydeHus. Drtan «O0ydyeHue» B cucremax
MaluHHOTO 00y4eHus. [IpuHimnbl popMupoBaHus TPEHUPOBOUHOTO Habopa
JaHHbIX. Mcnonp3oBaHue nepekpécTHON NpoBepkU. | unepnapamerpuyeckas
ONTUMU3AIM. JTal OLIeHKH 000011aoIeii CtocoOHOCTH B CHCTEMaX MAITUHHOTO
00yJeHUsI.

Tema 2.2. Oyenxa kauecmsa mooeneli mawurno2o ooyuenuss. (OCHOBHBIC
METPHUKHU OLIEHKHU KauecTBa paboThl kiaccudukaropa. OLeHKa pu MHOTOKJIACCOBOM
kinaccupukanuu. OneHKa KauecTBa MOJICNIeH perpecCcHy.

Tema 2.3. Ocobennocmu v160pa u cunepnapamempuieckoi OnmumMu3ayul
MoOeneti mawunHoz2o ooydenus. OCOOCHHOCTH BBIOOPA OMTUMAIBHOW MOJIEIN
MaimmHHOro o0yueHus. [Ipobnema nepeoOyuenus u HenooOyueHus. Tumnosas
3aBHCUMOCTB MEXKIY CIOKHOCTHIO MOETH MAaIIMHHOTO OOYUYEHHSI U OLIEHKOM e€
3¢ ¢pexTuBHOCTH. TUMNOBas 3aBUCUMOCTb OLIEHKH 3P (HEKTUBHOCTH MOienen
MAaIIMHHOIO 00y4YeHus OT pazMepa 00ydaroliel ocae 0BaTeIbHOCTH.

Paznen 3. Peanm3aunusi ajaropuTMoB MAIIMHHOTO oO0ydeHusi Ha Python.
Monayaun NumPy, Pandas, MatPlotLib, Scikit-Learn

Tema 3.1. Ilpoepammuas peanuzayus mooenei MauuHH020 00yUeHUsl.
Crpoenne u ¢pyHKIuU Onojornueckoro Heiipona. Peanuzamnus kinacca Perceptron u
anroputMa o0yueHus nepcentpona Ha Python. Peanu3zanus monenu aganTUBHOTO
nuHeiHoro HeiipoHa (ADALINE). Tpenuposka ADALINE metogamu nakeTHoOro u
CTOXACTHYECKOT0 TPAJIMEHTHOTO cirycKka. JlnuHaMmudeckoe oOydeHue.

Tema 3.2. Ocnoguvie Oubauomexu mawiunnozo odOyuenus. Momaymu NumPy,
Pandas, MatPlotLib, Scikit-Learn.

Peanuzanus neprientpona Ha Python ¢ ucrnonb3oBanuem scikit-learn.
TpenupoBka nepcentpoHa.

Tema 3.3. Ocnogubie modenu knaccugukayuu. MoJenb JOTUCTHUECKON
perpeccuu. TpeHHPOBKA JIOTUCTHYECKON perpecCMOHHON Moenu B scikit-learn.
Pemmenne nmpoGiembl mepeoOyueHus Ipy MOMOIIH peryisipu3anuu. MeTo ] OmopHbIX
BekTopoB (SVM). Knaccudukanus ¢ MakCHMabHBIM 3a30pOM H C MATKHAM 3a30pOM
Ha ocHOBe SVM. Permienne HennHelHHbIX 3aa4 siiepHbIM MeTojoM SVM. Monenu
MAaIIMHHOTO 00y4Y€eHUsl Ha OCHOBE JIepeBbeB pereHnil. OObsICHEHHE Pe3yIbTaTOB
o0yuenusi. Ciaydaitablii tec. Mojienb MaliiHHOTO 00y4YeHus Ha ocHOBe K
ommkaiimux coceneit. HauBnoiit baitecoBckuit knaccudukarop. Kommnosuiuu
ITOPUTMOB MAIIMHHOTO 00y4eHwus (aHcambieBoe o0yueHue). Komurer
OOJIBITMHCTBA, OATTUHT, OYCTUHT, CTEKKHHT.

Pa3nen 4. [Ipeno6pa6oTka JaHHBIX B CHCTEMAX MAIIIMHHOTO 00y4YeHUsl.

Tema 4.1. Texuuxu npedobpadbomku.  PemieHue mnpoOiieMbl MPOIMYIIEHHBIX
naHHbeix. OOpaboTka KaTeropuanbHBIX JaHHBIX. Pa30uBka Habopa MaHHBIX HA
TPEHHUPOBOYHOE M TECTOBOE TOIMHOXKECTBA. [IprBeeHNe MPU3HAKOB K OJIMHAKOBOM]
mkane. OToop copepkaTenbHbIX MpU3HaKoB. OnpeneneHne BaXKHOCTH TPU3HAKOB.

Tema 4.2. Cocamue dannvix. CHUXKEHHUE PA3MEPHOCTH 0€3 YUMTENs Ha OCHOBE
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aHaJIM3a TJaBHBIX KOMIIOHEHT. (C)kaTue MaHHBIX C YYUTENIEM IYyTEM JIMHEWHOTO|
JUCKPUMHUHAHTHOTO aHalu3a. SIIepHbIi METOJA aHalin3a IVIABHBIX KOMIIOHEHT M|
HEJIMHEWHBIX OTOOpaXKEHUM.

Pa3nen 5. [IpuMeHeHne KOHBeepoOB 1JI1 ONITUMHM3ALUM TOTOKOB OINlEePaIuid.
Hacrpoiika MaliMHHO-00y4aeMbIX Mo/ieJieil METOJ0M CETOYHOI0 MOMCKA.
Tema 5.1. Onmumuzayus u HACMpPOUKa Mooenel MAUUHHO2O
o0byuenus. OnTUMHU3AIMS TTOTOKOB OIEpaIiii TPy MOMOIIU KOHBelepoB. ToHKas
HAaCTPOMKa MOJEIIEH METOIOM CETOYHOI'O ITOUCKA.
Tema 5.2. Pewenue npuxiaouwix 3aday. IIporHo3upoBaHre 3HAUCHUM
HETPEPHIBHOM 1I€JIeBON IEPEMEHHOM Ha OCHOBE PErpecCMOHHOr0 anaiu3a. Pabota ¢
HEMapKUPOBAaHHBIMU JaHHBIMHU - KJIACTEPHBIN aHaIn3. TpeHNpPOBKa HCKYCCTBEHHBIX
HEUPOHHBIX CETEH I pacrio3HaBaHus U300paxkeHnid. OCHOBHbBIE TEHACHIIUN
pa3BUTHUS TEXHOJIOTHI MAIIMHHOTO O0y4YeHUs

4.3. IlpakTtuueckue (CEeMHUHAPCKUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYJOEMKOCTb

N3 aux No
Ne | Tembl npaktrueckux | DOpMbI NPaKTUUYECKUX | TPyIOEMKOCTh, |IPAKTUYECKOU |pa3jaeiia
/11 3aHSATUN 3aHSITUN (gac) MMOATOTOBKH, | THUCITHIT
(gac) JIUHBI
Y4eOHBIM MJIAHOM HE MPEAYyCMOTPEHO
| |
Bcero
4.4, JlabopaTopHbIC 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh MPUBEACHBI B Ta0OHIIE .
Tabnuna 6 — JlabopaTtopHble 3aHAITHS U UX TPYJOEMKOCTh
N3 Hux No
Ne HaumenoBanue nabopaTopHbIX paboT TpynOGMKOCTS, | MPAaKTHUECKOI | pasziena
/1 (dac) IMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 4
1| Pa3paboTka Mojaenu TUHEHHOTO 2 1 1,2
apantuBHOrO HeiipoHa (ADALINE) na
OCHOBE 0a30BOT0 KJlacca IMepcenTpoHa
2 | Knaccugukanus Ha OCHOBE NEPCENTPOHHOM 2 1 2-5
MOJIEJIU C UCTIOJIb30BaHUEM OMOIMOTEKHN
Scikit-learn
3 | Knaccudukarus Ha OCHOBE MOJICITH 4 2 2-5
JIOTUCTUYECKOUN pErpecCcuu ¢
UCrobp30BanneM oubaroTexu Scikit-learn
4 | Knaccudukanus METo10M ONOPHBIX 6 2 2-5
BEKTOPOB C UCMOJIb30BaHUEM OUOINOTEKU
Scikit-learn
5| Knaccuduxamus nuHeitHO pa3aenauMBbIxX 1 1 2-5
00BEKTOB (TpHU MPU3HAKA, YETHIPE KJIacca) ¢
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ucIoiab3oBanneM ouonmmoreku Scikit-learn
6 | Knaccudukanus muHeHO HEpa3aeIuMbIX 2 2 2-5
00BEKTOB C MCIOJIL30BAHUEM OHUOINOTECKH
Scikit-learn
Bcero 17 9

4.5. BeInoiHeHne KypcoBOrO IPOeKTa/ KypcOBOH pabOThI
VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunel camocTosiTenbHON paboThHI U €€ TPYAO0EMKOCTh IPUBEICHBI B Ta0IHUIIE 7.

Tabnuua 7 — Bugsl caMoCTOSTeNIbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 4,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
M3ydeHne TeopeTHIecKoro MaTepuanina
20 20
qucuuriaHel (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 8 8
ycneBaemoctu (TKY)
Jomamnee 3amganue (13)
KonTponbubie pabotel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOYHOU
10 10
arrectanuu (I1A)
Bcero: 38 38

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSITETTEHOM pabOThl 00YYAIONIMXCS TTO TUCIHUIUIUHE (MOJTYITIO)
Y4eOHO-MEeTOIMYECKHEe MaTepHalbl Ul CaMOCTOSTEIbHOW padOThl OOyYaromMXCsl YKa3aHbl B
IL.11. pa3enoB 6-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MevyaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUI

Kommuectso
9K3EMILUTSIPOB B
Hlnp/ bubnuorpaduyeckas ccpuika Oubmmorexe

URL anpec (kpome
AIIEKTPOHHBIX
9K3EMIUISIPOB)

URL.: https://bhv.ru/wp- Pamka, C. MamuaHoe o0yuenue ¢ PyTorch u
content/uploads/wpallimp | Scikit-Learn: ITep. ¢ aurm. / C. Pamxa, FO. JTto,
ort/files/pdfki/view_2978
978-601-11-0034-2.pdf
(mata oOpareHus:
14.05.2026), Peorcum
docmyna. c60000HbIU

B. Mupmxanunu. — Acrana: @onuant, 2024. —
688 c.

URL: Pamka Cebactbsan, Muppxanunu Baxug.
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https://bhv.ru/wp-content/uploads/wpallimport/files/pdfki/view_2978_978-601-11-0034-2.pdf
https://bhv.ru/wp-content/uploads/wpallimport/files/pdfki/view_2978_978-601-11-0034-2.pdf
https://bhv.ru/wp-content/uploads/wpallimport/files/pdfki/view_2978_978-601-11-0034-2.pdf
https://bhv.ru/wp-content/uploads/wpallimport/files/pdfki/view_2978_978-601-11-0034-2.pdf

https://search.rsl.ru/ru/reco

rd/01010476613 (nara
obparmenus: 14.05.2026),
Peoicum oocmyna: ons
aA8MOPU30BAHHBIX
nonvzosamerne

Python 1 mammHHOE 00y4EHHE: MALTMHHOE U
riry0okoe o0ydeHue ¢ ucnoib3oBanueM Python,
scikit-learn u TensorFlow 2, 3-¢ uzn. Ilep. ¢
anri. — CII6.: «/lmanektukay, 2020. — 848 c.

URL: https://vk.com/wall-
26611081 8910 (mara
oOpatuenus: 14.05.2026),
Peoicum oocmyna:

ILnac Bangep Qikeiik. Python s cnosxnbIx
3ajad: HayKa O JaHHBIX. 2-€ MEKIyHap. U3M. —
Acrana: «Cnpunt byk», 2024. — 592 c.

Cc60000HbI

URL: Kepon Opeaben. [Ipukiiagnoe MalmmHHOE
https://search.rsl.ru/ru/reco | o6yuenue ¢ momoursio Scikit-Learn, Keras u
rd/01010476606 (nara TensorFlow: koHIEeNIMKY, HHCTPYMEHTHI 1

obparmenus: 14.05.2026),
Peoicum oocmyna: ons

TCXHUKU JI1 CO3AAHUA NHTCIUICKTYAJIbHBIX
cucreM, 2-e uza.: Ilep. ¢ anrn.— CII6.: OO0

aA8MOPU30BAHHBIX
nonbzoeamenel «Aunanextuxay, 2020.—-1040 c.
URL: Ipocu3 k. [IpukianHoe MammHHOE 00yYICHUE

https://codelibs.ru/priklad
noe-mashinnoe-
obuchenie-i-
iskusstvennyj-intellekt-
dlya-inzhenerov/ (nara
obpamenus: 14.05.2026),
Peoxxcum oocmyna:
c80000HbI

Y MCKYCCTBEHHBIA MHTEJUICKT JJII HH)KEHEPOB:
ITep. ¢ anrn. — Acrana: AJIMCT, 2024. — 432 c.

URL:
https://coderbooksir.site/v
vedenie v_mashinnoe ob
uchenie_s_pomoshchyu p
ython _myuller 2017/
(mata oOpareHus:
14.05.2026), Peorcum
docmyna. c0000HbIU

Anpapeac MrwoJuiep, Capa I'Buo. Beenenue B
MaIlMHHOE 00y4YeHHE C MOMOIIbIo python.
PykoBOACTBO /151 CrIeNIUaIuCcTOB IO padoTe ¢
nmanauaeiMu. — M. U1 «"eBuccran, 2017. — 393 c.

URL.: https://vk.com/wall-
26611081 8167 (mara
obpamenus: 14.05.2026),
Peoscum oocmyna:
c60000HbI

Ja0on Kpuc. MammnHoe oOyueHue ¢
ucnosnbszoBanueM Python. CoopHuk penentos:
ITep. ¢ anrn. — CII6.: BXB-IletepOypr, 2019.
— 384 c.: un.

URL:
https://progabook.ru/iskus
stvennyj-intellekt-s-
primerami/ (mara
obparmenus: 14.05.2026),
Peoxxcum oocmyna:
c60000HbLIL

Mo Ilparuk. McKycCcTBEHHBINM HHTEIUIEKT C
npumepamu Ha Python.: Ilep. ¢ anrm. - CII6.:
000 "JInanextuka", 2019. — 448 c.

URL: https://vk.com/wall-
78467318 1002 (mara
oOpatenus: 14.05.2026),
Peoxxcum docmyna:

IHocroaut A. B. OCHOBBI HCKYCCTBEHHOIO
MHTEJJIEKTa B ipuMepax Ha Python.
CamMoyuuTelb. — 2-¢ u3J1., mepepad. u o1, —
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https://search.rsl.ru/ru/record/01010476613
https://search.rsl.ru/ru/record/01010476613
https://vk.com/wall-26611081_8910
https://vk.com/wall-26611081_8910
https://search.rsl.ru/ru/record/01010476606
https://search.rsl.ru/ru/record/01010476606
https://codelibs.ru/prikladnoe-mashinnoe-obuchenie-i-iskusstvennyj-intellekt-dlya-inzhenerov/
https://codelibs.ru/prikladnoe-mashinnoe-obuchenie-i-iskusstvennyj-intellekt-dlya-inzhenerov/
https://codelibs.ru/prikladnoe-mashinnoe-obuchenie-i-iskusstvennyj-intellekt-dlya-inzhenerov/
https://codelibs.ru/prikladnoe-mashinnoe-obuchenie-i-iskusstvennyj-intellekt-dlya-inzhenerov/
https://codelibs.ru/prikladnoe-mashinnoe-obuchenie-i-iskusstvennyj-intellekt-dlya-inzhenerov/
https://coderbooksir.site/vvedenie_v_mashinnoe_obuchenie_s_pomoshchyu_python_myuller_2017/
https://coderbooksir.site/vvedenie_v_mashinnoe_obuchenie_s_pomoshchyu_python_myuller_2017/
https://coderbooksir.site/vvedenie_v_mashinnoe_obuchenie_s_pomoshchyu_python_myuller_2017/
https://coderbooksir.site/vvedenie_v_mashinnoe_obuchenie_s_pomoshchyu_python_myuller_2017/
https://vk.com/wall-26611081_8167
https://vk.com/wall-26611081_8167
https://progabook.ru/iskusstvennyj-intellekt-s-primerami/
https://progabook.ru/iskusstvennyj-intellekt-s-primerami/
https://progabook.ru/iskusstvennyj-intellekt-s-primerami/
https://vk.com/wall-78467318_1002
https://vk.com/wall-78467318_1002

Cc80000HbIIL

| CI16.: BXB-Iletep6ypr, 2024. — 448 c. |

7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»

[Tepeuenn

npuBe/ieH B Tadsmie 9.
Tabmmma 9

SJICKTPOHHBIX

TEJICKOMMYHUKAIIMOHHON ceTu  «lIHTepHEeT»,

o0pa3oBaTeNbHbIX pecypcoB uH(pOPMaLMOHHO-

H€06XOI[I/IMBIX JJIA  OCBOCHUA AHMCLHUIIIIMHBI

— IlepeueHb SIEKTPOHHBIX O00pPA30BATEIBHBIX PECypCcOB HH(OPMAIMOHHO-

TCHCKOMMYHHK&HHOHHOfI CCTH ((I/IHTepHeT»

URL anpec

HaunmenoBaunue

https://pro.quap.ru/

OJeMEeHTBI 3JIEKTPOHHOI'0 Kypca IO JUCLUIUIMHE pa3MeLIeHbI
BHYTpu DUOC I'VAII «MHTErpupoBanHas cpea 00yueHus»

https://proproprogs.ru/ml

Caiit «MammuHHOe 00ydCHHEY

http://www.machinelearning.ru/
wiki/index.php?title=3arsaBuas

_CTpaHuua

[TpodeccnonanbHbIil HHOOPMAITMOHHO-aHATUTHYECKHHA
pecypc, OCBSIEHHBI MAITHHHOMY O00Y4eHHUIO,
pacHoO3HaBaHUIO 00PA30B U MHTEIUIEKTYAIbHOMY aHAINU3Y
JTAHHBIX

https://jakevdp.qgithub.io/Python
DataScienceHandbook/05.06-
linear-regression.html

CrnpaBounuk 1o Python nns Data Science ot JIxelika
Bangepllnaca:

http://archive.ics.uci.edu

Penozutopuii mamuaHOTO 00yueHus KanudopHuiickoro
yHuBepcurera B MpBaline

http://python.org

OdunuansHbiil caiiT sa3bika Python

https://www.anaconda.com/dow
nload/success

Huctpudytus Python, npenHasnadeHHbIi 11s
KpyImHOMacIITabHOM 00pabOTKH JaHHBIX, TPOTHO3HOM
AQHAINTUKY U HAyYHBIX BeIUUCIEHUH Anaconda

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHsI, HCIIONB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 IPOTPAMMHOTO OOeCTICUeHHs TTpecTaBicH B Tadsmire 10.

Tabmuua 10— IlepedeHb nporpaMMHOro o0ecreyeH s

No /1t

HanmenoBanue

1 OnekTpoHHas nHpopmanmoHHo-o0pa3oBaTenbHas cpena ['Y Al «MaterpupoBanHas

cpena ooyuenus» (https://pro.guap.ru/) pazpaborana corpyaaukamu ['Y AIl (BBenena B
skcryataruio mpuka3zom ['YAIT ot 06.06.2017 Ne 05-215/17), nepedeHnr Moaymei u
uX (QyHKIIMOHAILHOE Ha3HAUCHHE U3JI0KEHBI 10 cchutke https://quap.ru/it/system/iso

2 OdunmanbHbIi caliT 00pa3oBaTeNbHOM opranu3anuu B ceTH «HTepHeT»

(https://quap.ru/), paspadoran corpyaaukamu ['YAII (BBeeH B 3KCILTyaTaIHO
[Mpukazom ['VAIT ot 23.03.2023 Ne 05-145/23)

3 Microsoft Office 2019 (morosop I'VAIIL, urdopmarius o JTUIEH3UH MTPEICTaBICHA 1O

cepuike https://guap.ru/it/system/iso/po)

4 Anaconda3-2025.12-2-Windows-x86 64 (rmuyensuu GPL/LGPL/MPL)
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https://pro.guap.ru/
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/
http://python.org/
https://www.anaconda.com/download/success
https://www.anaconda.com/download/success
https://guap.ru/it/system/iso
https://guap.ru/
https://guap.ru/it/system/iso/po

5 Python 3.13.9 64-bit  (ruyensuu GPL/ILGPL/MPL)

6 Spyder 6.1.0 (uyensuu GPL/LGPL/MPL)

8.2. IlepeucHb HH()OPMAMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeyeHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabnuua 11— IlepeyeHp HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

1 OnexrponHbli Katanor oubnuoreku I'YAII ¢ noctynom k 6a3e mOJTHOTEKCTOBBIX
u3panumii (https://lib.quap.ru.), moctyn yepes TMYHBINA KAOWHET YUTATENS OMOIMOTEKH
I'VAII

2 Hayunas snekrponnas 6udaunoreka «cLIBRARY» (https://elibrary.ru/), nocryn uepes
TUYHBIN KabuHeT untarens oundmuorexu ['YAIL a taxxke no IP -agpecam I'Y Al

3 OBbC «Jlanb» (https://e.lanbook.com/), noctym 4yepes TMYHBIH KAOUHET YUTATEIS
oubmmotexku ['YAII, a Taxoke no IP -agpecam ['Y AT

4 OBC Znanium (https://znanium.ru/), noctym yepes JTMYHBIH KAOMHET YUTATEIS
oubmmorexu ['YAIL a Taxxe no IP -agpecam 'Y AII

5 OmnnaitH-kaura «CripaBOYHUK 110 HayKe O JaHHBIX Pythony
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.htmi

6 JlataceTbl 110 MalTMHHOMY O0Y4YEHHUIO

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

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCITUTUTHHE, TIPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUUECKON 6a3bl

Ne HaumeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOUMOCTH)
1 | MynpTuMenniiHas JeKIMOHHAS ayIUTOPHUS: 21-21 (yn. bonpimas

Crnenuanu3upoBaHHas MeOelb; TEXHUYECKHUE CPeICTBA Mopckas, 1.67, aut. A)

oOyueHus, ciyKalue JUIsl IpeJCcTaBlIeHus yueOHon
uHpopManuu 60JIbLION ayIUTOPUH; HAOOP
JE€MOHCTpallMOHHOT0 060pyaoBanust (MHTepakTUBHBIN
MYJIbTUCEHCOPHBIN AUCIUIEH HA NIEPEKATHOU CTOMKE
FocusTouch lnaronans 70" — 1 wrt., [I9BM — 1 mit.);
ObecnieueH 1OCTYI B AJIEKTPOHHYIO HHPOPMALIMOHHO-
obpazoBarenbhyto cpeny 'Y All mo nokanbHOM
BBIYHCIIUTENBHOM ceTH miu Touke gocrymna WiFi.

2 | Jlaboparopusi KOMITBIOTEPHOTO MOJICITUPOBAHHUS 31-04 (yn. bonbras
— CHeUuanu3upoBaHHas MeOeb; Mopckas, 1.67, mut. A)
— TEXHUYECKHE CpeIcTBa  OOYyYeHHWs, CIyXKamue  JUis
npeacTraBieHus yueOHod uHopmauuu; [1OBM - ucnei
unTepakTuBHbId HTC- 1 mr.

JlaboparopHoe ob6opynoBanue: [IOBM — «Mecto pabouee
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https://lib.guap.ru/
https://elibrary.ru/
https://e.lanbook.com/
https://znanium.com/
https://znanium.ru/
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
http://archive.ics.uci.edu/ml/datasets.php

aBTOMATHU3UPOBAaHHOE» — 18 mIT.

OO6ecniedeH 1OCTYyM B 3JIEKTPOHHYIO HH()OPMAITMOHHO-
obpaszoBarensuyo cpeny ['Y ATl mo nmokanbHON
BBIYMCIIMTEIILHON CEeTH WK Touke noctyna WiFi.

10. Omnenounble cpeacTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTaIl|
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTeCTAIlUH
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI POMEKYTOYHON aTTeCTalluu

Buj npomMexxyTOUHOM aTTecTaluu [lepeueHb OLICHOYHBIX CPE/ICTB
3auer Cnucok BOnpocoB;
TecTsl.

10.2. B kauecTBe KpUTEpHUEB OIICHKH YPOBHS C(HOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINI O0OY4YaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajia OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas puBecHa B Tadumie 14. B TeueHne cemMecTpa MOXKET MCIOIb30BaThCS
100-6annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJI30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
'YAIL

Tabnuua 14 —Kpurepuu oLeHKH YpoBHS c(pOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

XapakTepucTruka c(hOpMUPOBAHHBIX KOMIIETEHIMIA
5-0ayutpHad mIKama P P (bop

OO6yuaromuiics:

— r1y0OKO U BCECTOPOHHE YCBOWJI MMPOTPaMMHBIN MaTepual;

— YBEPEHHO, JIOTUYHO, MTOCJIEI0BATEILHO U TPAMOTHO €r0 U3J1araer;

— ONMUpasICh Ha 3HAHMUS OCHOBHOM W JOMOJIHUTEIBHOW JIUTEpaTypHI,
«OTIIUYHOY TECHO CBSI3bIBAET YCBOCHHBIE HAYYHbBIE MOJOXEHUS C MPAKTHUUYECKOU
«3a4TCHOY JeSATEIbHOCTBIO HAIIPaBJICHUS;

— yMeJi0 00OCHOBBIBAET U apTyYMEHTUPYET BBIJBUTAEMbIE UM HUJICH;

— JIeJIaeT BBIBOJBI M 000OIICHHUS;

— CBOOOJIHO BJIJICET CUCTEMOM CIielMaTn3uPOBAHHBIX TTOHATUH.

— npaBmIbHO BeIIOIHUI OT 90% 1m0 100% TecTOBBIX 3amaHuil .

OO6yuaromuiics:

— TBEPJI0 YCBOWJI MPOTPAMMHBIN MaTepuas, TPaMOTHO H IO CYIIECTBY
W3Naraet ero, ONnupasich Ha 3HaHWS OCHOBHOM JTUTEPaTypHI;

— He JIOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH;

«XOPOIIIOY — YBSI3BIBACT YCBOCHHBIC 3HAHUS C TPAKTHYECKON JIEATEITHHOCTHIO
«GaYTEHO» HaIPaBJICHUS;

— apryMEHTUPYET HayYHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BJIQJICET CHCTEMOM CIIeIINaTN3UPOBAHHBIX TIOHSTHH.

— paBWIHHO BEIMOIHMI OT 70% 10 89% TeCcTOBBIX 3aMaHuii .

— o0yyarouuiicss yCBOWJI TOJIbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYLIECTBY H3JIaracT €ro, ONMpasCh Ha 3HAHUSA TOJBKO OCHOBHOM

JUTEpaTyphl,
— JIOMYCKaeT HeCYIIECTBEHHbIE OIIMOKN U HETOYHOCTH;
«y/IOBJIETBOPUTENILHOY» | — UCHIBITBHIBAET 3aTPyJHEHUS B IMPAKTUYECKOM HNPUMEHEHUU 3HAHUM
«GAYTEHO» HaIpaBJICHHUS;

— cnabo apryMeHTHPYET HayYHBIE MOJI0KECHHUS,

— 3aTpynHAeTcs B GOpPMYJTUPOBAHUHN BBHIBOJOB U 000OIICHUH;

— YaCTUYHO BJIQJICET CUCTEMOU CITEIIMATTM3UPOBAHHBIX MOHITHH.
— MPaBHJIBHO BRIMOJHUA 0T 51% 110 69% TeCTOBBIX 3aMaHui .
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKaina

XapakreprcTrka c(hopMUPOBAHHBIX KOMITCTCHITHIA

MarepHania;

HCYOOBJIICTBOPUTCIILHO» | pAaCCMOTPECHHUU HpO6J’ICM B KOHKPCTHOM HaITPaBJICHUU,
«HEC 3a4YTCHO» — UCHBITBIBACT TPYAHOCTHU B MMPAKTUYCCKOM IIPUMCHCHHUN 3HaHPII>i;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHUS,
— He GopMyIHpYyeT BEIBOJIOB U O0OOIICHHIA.

o kx
— [IPAaBHUJIbHO BBIITOJTHHII MCHCC 51% TecToBEIX 3aJaHuHu .

— o0yyarouuiicss He YCBOWJI 3HAYUTEIBHOM YacTH MPOTrPaMMHOIO

— IONyCKAaeT  CYIIECTBCHHBIE  OIMMHMOKA W  HETOYHOCTH  IIpH

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nist sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Tab6muia 15 — Borpocs! (3agaun) 115 2K3aMeHa

No /it [Tepedyens BonmpocoB (3a1a4) 11 IK3aMeHa

Kon
WHIUKATOpa

Y4eOHBIM IIAHOM HE MPEIYCMOTPEHO

Bompocsr yist 3adera npeacTaBiieHsl B Tabmie 16.

Tabnuna 16 — Bonpocsl aiis 3aueTa

Ne
/o

HepequL BOIIPOCOB IJIA 3a4€Ta

Kon
WHJUKAaTOpa

1.

Hanite omnpenenenne noHsaTur0 «lMckyccTBeHHbI HHTEIUIEKT». [loscHute
TepMuHbl  «Cnabblif  HMCKYCCTBEHHBIH  MHTEIUIEKT» UM «CHUIIbHBIN
HCKYCCTBEHHBIN UHTEILIEKT. [Iepeuncnure 0COOEHHOCTH
ciaboopMaIn30BaHHBIX 337ay KaK OCHOBHOM 00JacTH NPUMEHEHUs
TEXHOJIOTMII HMCKYCCTBEHHOIO WHTeJIeKTa. IIpuBenure npumepbl Takux
3aj1ad.

. Ilo KaKOMY MNPU3HAKY MOKHO BBIACIUTH MHTCIUICKTYAJIBHBIC 3aJa4u CpCIu

opyrux 3amad  obOpabotku  uHpopmanmu?  I[IpuBegure  mpumepsl
WHTEJUICKTYaJIbHBIX 3a7ad. [1osICHUTE, 4TO HA3bIBAIOT MHTEIJICKTYaIbHBIMU
UH(OPMALIMOHHBIMU TEXHOJIOTUSIMH.

. Jlalite ompenenenue mnoHsATU0 «MamuHHOE 00ydeHue». C uyeM CBSI3aHO

CBOWCTBO 00yueHMs B Takux Mozeisax? Ilepeuncinure oCHOBHBIE (akTOPBHI,
BIUstoNMe Ha A((EKTUBHOCTh HCIONb30BAHUS METOJO0B MAIIMHHOIO
o0y4yeHHMsI, ¥ TaliTe UM KPaTKYIO XapaKTEePUCTHKY.

. IlpuBenure kinaccu(uKalMiO CUCTEM MAIIMHHOIO OOy4YeHHUS MO O0bEMY U

TUIy KOHTPOJsS BO BpeMsi OOYy4YeHHs, B 3aBUCHUMOCTH OT CHOCOOHOCTH
0o0y4JaTbCsi HA OCHOBE MTOTOKA BXOJAIIUX JAaHHBIX, 10 COCO0y 00001IeHUS
3HaHuil. J[laliTe KpaTKyl0 XapakTepUCTHUKY IE€pPEUUCIIEHHBIM Kjaccam
CHCTEM.

. Ilosgscaure 0cOOEHHOCTH 06y‘IeHI/I}I C YYHUTCIIEM KaK BHAAa MAalIMHHOI'O

oOyuenus. [lpuBeauTe NOCTAaHOBKY 3aJaud OOy4YeHHUS C YUHUTEIEM.
[Tepeuncnure TUMBI 3a7a4 OOyYEHHs C YUUTENEM, B 3aBUCUMOCTH OT BHJA
MHOKECTBA  JIOMMYCTUMBIX  OTBeTOB. [losicHMTE, 4YTO  Ha3bIBaeTCs
NPU3HAKOBBIM OMUCAaHUEM OOBEKTa U3 MHOXKECTBA UCCIIEAYEMbIX OOBEKTOB.
Kakwue Turbl npu3HaKkoB CyIECTBYIOT?

OIIK-4.Y .2

. HepeqnanTe OCHOBHBIC JOTaIlbl PCHICHUA 3aJa4d MallWHHOI'O O6y‘-IeHI/I$I C

YUYUTCIIEM. Ilosicaute COJACPIKaHNUC KAXKIOTO 3Talla.

. Ilosicuure ocobeHHOCTH O00y4yeHHs Oe3 yduTenss Kak BHJAa MAIIWHHOTO

06yqu1/1;1. Hepe‘-II/ICJ'II/ITC HanOoJee XaPaAKTCPHBIC 00JIaCTH HCITOJIb30BaHUS

[1K-4.3.1
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8.

9.

10.

11.

12.

oOyuenus 6e3 yuurens. Kakue THIBI 3a7jau pematoTcsi METo1aMu 00ydeHust
0e3 yunrensa? JlaiiTe KpaTKyro XapaKTEpUCTHKY ITHUM 3aadam.

[TosicauTe 0COOEHHOCTH OOYUYEHHsI C MOAKPEIUIEHHEM KaK BHJA MAIIMHHOTO
oOyuenus. IlpuBeanuTe MOCTAaHOBKY 3alaud OOYYEHHS C HOJKPEIJICHHEM.
Onumure cxemy B3auMMOJEHCTBUSL areHTa €O Cpelod IpH peaau3aluu
oOyueHust ¢ nojkpemaeHueM. [lepeuncnure XapakTepHble 007acTH
npUMEHEeHHs 00yUYeHHUS C TIOAKPEIUICHUEM.

[TosicHuTe 0OCOOGEHHOCTH OLIEHKM KauecTBa paboThl Kiaccugpukaropa. [louemy
kodpduureHT  ommOOUHBIX  KIaccU(UKAUMi W NPaBHIBHOCTH
KjJaccu(ukauy He Bcerga SABIAIOTCA () (EKTUBHBIMU  [1OKA3aTeNIIMU
KadectBa Kkinaccupukamuu? Yrto Takoe wmarpuma HerouHocted? Kak
OINpPEeNIeNIUTh TOYHOCTh M MOJHOTY KIACCU(PUKAMK C HCIOJIb30BAHUEM
MaTpullbl  HetoyHocTed?  Kakme  ocoOeHHOCTHM — KiaccudukaTopa
XapakTepU3yrT TOYHOCTh U MOJIHOTA?

Kak  BBIIIAAST  TUNOBBIE  3aBUCMMOCTH  TOYHOCTM  OT  IIOJIHOTHI
KJaccu(uKaluy, a TakkKe TOYHOCTU M IOJHOTHI OT IOpOra IPUHATUS
pemenusi? IlosicHuTe Takoe moBeneHUE JAAHHBIX 3aBUcUMOCTel. [losicHuTe,
YTO Takoe «vmepa F1», kak oHa onpenensiercs u AJis 4ero UCIoJIb3yeTcsl.
[TosicHuTe, Kak Ucnoyb3yeTcs KpuBas paboueil XapaKTepUCTUKU MTPUEMHUKA
(ROC) nmns omenkm xkadecTBa paboOThl KiaccudukaTopa. Ilpuenute
XapakTepHbld BUA JAaHHOW KpuBOoM. Kak BbIISIIMT KpuBas paboueit
XapaKTEPUCTHKHN MPUEMHHKA TIPH YUCTO CIydaifHOU kiaccupuranmu? Jlms
KakMx Lesned OObIYHO HCHOJb3YeTCsl M3MEpEeHue IJIOUIaau IOJ KPUBOIi
paboueii xapakrepuctuku npuémuuka (AUC)?

[TosicHuTe, Kak CTPOMTCS MaTpULla HETOYHOCTEW INpPU MHOIOKIACCOBOU
knaccupukanuu. Kak MOXKHO OLIEHUTh TOYHOCTH M MOJHOTY JUISL Ka)JIOTO
Kjacca, a TaKXkKe pe3yJbTUPYIOUIMEe 3HA4eHHUs TOYHOCTH U IOJHOTHI
KJIaccu(UKaIum.

13 Tlosicaute OCOOEHHOCTH OIICHKM KadecTBa paboThl Mojeseil perpeccuu. B

14.

15.

16.

17.

KaKMX CilydasX OTJIalT IpeArnodyreHue Kputeputo kadectBa RMSE, a B
KaKHMX ciyqasx kputeputo MAE?

B 4émMm cocTrouT CBOHMCTBO 0000IIArOIIEN CIIOCOOHOCTH MOJEIN MAIIHHHOTO
oOyuenus. Kakue mnpuémbl HCMONB3YIOTCS JUISI TEOPETUYECKOH U
AMIUPUYECKOI OLICHKH o0oOmaromiei CIIOCOOHOCTH: OLIEHKa
MaTeMaTHYeCKOro OXXKHUIAHWS CPEJHUX IOTeph, OLEHKa BEPOATHOCTHU
nepeoOyueHHs, OIeHKa Ha OTIoXeHHbIX naHHbIX (hold-out), ornenka
CKOJIB3SIIETr0 KOHTpoist (Cross-validation).

Ha3oBuTre OCHOBHBIE TPHUYMHBI BO3HUKHOBEHHUS  IEPEOOYYEHUS |
HEe000y4YeHHUs1 B MOJIeNAX MalIMHHOro oOyueHus. [lepeuncinure oCHOBHBIE
CrocoObl MUHUMH3AIUH 1epeo0yUeHusl.

[TosicHuTe MOHATHUSA CMELIEHMs, AUCIIEPCUU M HEYCTPAHHMOM IMOTPEUIHOCTH
KaKk TpEX COCTABJISIOMIMX OIMMUOKK O0O0OIIEeHNs MOJeNe MaIlIMHHOTO
o0OyueHusl.

[losichute XapakTep W3MEHEHHS OIEHOK dJ(P(EKTUBHOCTH  MOJCIICH
MAaIIMHHOTO 00yUYeHHs TIPU BO3PACTAaHUM MX CII0KHOCTHU (Kpusvie npogepKu,
validation curve) u pasmepa oOyuarorieii BBIOOPKH (Kpuevie 06yueHus,
learning curve).

18.

19.

Ilepcentpon Pozen6narra. CTpykTypHas cxemMa W MpaBUIO OOy4YeHHS
IepCEenTPOHA.

Mogens ananTuBHOrO juHeiiHoro Heipona. OO6yuenne ADALINE mnpu
MOMOIIM METOJAa TPaJUEHTHOrO crnycka. [lakeTHBII M CTOXaCTUYECKUU

[IK-4.B.1
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20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

TPAJIUECHTHBIN CITYCK.

Mogenp noructuyeckoit perpeccuu. [lokaxure, 4TO BBIXOJ CUTMOUIATBLHON
(GYHKIMU MOXHO HHTEPIPETHPOBATH KaK BEPOSATHOCTh MPUHAICKHOCTH
OTJIENBHO B3STOr0 00pasiia NepBoMy KIIaccy.

OOyueHnne MoJeNM JIOTUCTHYECKOW perpeccuu. Pemienune mpobGiemsl

nepeoOydYeHusl IPU MOMOIIHU peryisipu3anuu. L2-perynspuzanus

Metox omopHbIX BekTOpoB. Kimaccudpukamust ¢ MITKHM 3a30poM  JUis

o0OecrieyeHrs CXOAMMOCTH ONTHUMH3AIUHU IPH JOMYCTUMOCTH OIIMOOYHOM

KJIaCCU(UKAIUH.

Pemenne HenMHEHHBIX 3a7ay HpPU MOMOLIM METOAA OMOPHBIX BEKTOPOB.

JoGaBinerre Kk  HaOOpy  JaHHBIX  JOMOJHUTEIBHBIX  MPHU3HAKOB.

Hcnonb3oBanue npuszHakoB O6im3octr. RBF-QyHkius kak GyHKus nompoomus.

'uneprnapaMerpruyeckasl ONTUMH3AIMS MOJEIEH MAIIMHHOTO OO0ydYeHUs.

Hcnonp3oBaHue  pemérdyaroro  moucka s BbIOOpa  HaWIYYIIUX

THIIEPIIapaMeTPOB MOJICIIH.

Mopnens Ha OCHOBE JepeBa NMPUHATHS pemieHuil. OCHOBHBIE OCOOCHHOCTH

mozenu. [loctpoenue nepeBa pelieHU Ha OCHOBE MPHUHIIMIIA HAMOOJBIIETO

npupocta uHpopmanuu. [ unepnapamerpsl, 00ECIEUUBAIONINE MOJICTPOUKY

MOJIEJIH.

Mopnens Ha ocHOBe ciydaiiHOro Jieca. OCOOEHHOCTH MOJEIH. AJNTOPUTM

«BBIpAILIMBAHUSA» CIIydalHOTO Jieca. [ umepmnapamerpsl, oOecredynBaroIiye

MOACTPOMKY MOJIEIIN.

Knaccudukarop Ha ocHoBe k Ommkallmmx coceneil m ero OCOOCHHOCTH.

['unepnapameTpsl, oOecrnieunBaroue NOACTPOIKY MOJEIH.

HauBHblii OaiiecoBckuit knaccudukatop. OCHOBHbIE OCOOEHHOCTH MOJETH U

o0nacTu €€ NpUMEHEHUS.

[Tpuémbl mpeaBaputTenbHOW OOPaOOTKM MaHHBIX B MOJEISAX MAIIMHHOTO

oOyueHus. Pemenue mnpoOnembl C HEIOCTAOIIMMU JaHHBIMH, 00paboTKa

KaTeTOPHAIIbHBIX (UMEHHbIX U NOPAOKO6bIX) IAHHBIX, BBIOOP 3HAYUMBIX

NPU3HAKOB (ucnonvzosanue Ll peayaapuzayuu, aneopumm

NOCIe008amMeNbHO20 8bl00PA NPUSHAKOS, OYEHKA BANCHOCMU NPUSHAKOS C

NOMOWBIO CLYHAUHBIX 1€CO8).

Bbinenenne mnpu3HaKoB: CXKaTWe JIAHHBIX C  TOMOLIbIO  TTOHMXKEHHS

pa3MEpHOCTH TPOCTPAHCTBA MPHU3HAKOB. AHAIHM3 TJIABHBIX KOMITOHEHT

(Principal Component Analysis). JIuHe#Hblli TUCKPUMHHAHTHBIA aHAIH3

(Linear Discriminant Analysis).

AncamO6mu Mojeneit MaMHHOTo 00ydeHusi. OCHOBHBIE MOAXO0/IbI K CO3/1aHUI0

ancamoueit. barrunr (bagging).

AncambneBoe oOyuenue. byctunr (boosting). Anroputmsr Boostl,

amantuBHbIi OycTuHT (AdaBoost), rpaaueHTHbIi OycTiar (GBM).

AmncambieBoe ooyuenne. Crexkuar (Stacking).

[lepeuenp Tem Uil BHITOJHEHUS! KypCOBOIO IpOeKTa/ KypcoBOi pabOThl MpeCTaBIIECHBI

B Tabmmie 17.

Tabauna 17 — IlepeyeHb TeM JUisl BHIIOJHEHHUS] KYPCOBOTO MPOEKTa / KYpCOBOM pabOThI

Ne n/mt
paboThI

Y4eOHbIM MJIAHOM HE IPEYCMOTPEHO

BOHpOCBI AJi1 MMPOBEACHHUA HpOMe)KYTOqHOﬁ arrécrallin B BHAC TCCTUPOBAHUA

npeJIcTaBIeHbI B Ta0nuie 18.
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Tabmuua 18 — IIpumepHbIii iepeueHb BOIIPOCOB ISl TECTOB

Ne . Kon
[IpuMepHBIii epeyeHb BOIPOCOB ISl TECTOB
/o WHJIUKAaTOpa
1 mun. 3adanue KOMOUHUPOBAHHOZO MUNA C BLIOOPOM OOHO20 BEPHOLO OMBEMA
U3 uemuipex npeonoNCeHHbIX U 000CHO8aNUEM 8b1OOPA
Wuctpykmus: [IpouunTaiite TEKCT, BEIOEpPHUTE MPAaBUIIBHBIN OTBET M 3aIUAIINTE aPTYMEHTHI,
000CHOBBIBAOIME BEIOOP OTBETA
1 3amava Ki1acCuGUKAIUK - 3TO ... OIIK-4.V.2
A) TIOHCK TPYHIIBI, B KOTOPYIO MOKHO OOBEAMHUTH 00BEKTHI, UMEIOLIIX
CXO0KH€ XapaKTEPUCTUKU
b) ompeneneHue 3aBUCMMOCTH MEXIY JBYMS YHUCIIOBBIMU
MepeMEHHBIMU
B) mnpenckasanue 4McI0BOrO 3HAUEHHUS IEJIEBOM MEPEMEHHON Ha OCHOBE
3HAYEHUI HE3aBUCUMBIX IIEPEMEHHBIX
I') mowuck kiacca, K KOTOPOMY OTHOCHTCSI OOBEKT, Ha OCHOBE €0
MIPU3HAKOB
2 3aja4a perpeccuu - 31o ... OIIK-4.V.2
A) TmpejackazaHue YUCIOBOTO 3HAUEHHUS IEJIEBOI MEPEMEHHOM Ha OCHOBE
3HaYEHUH HEe3aBUCHUMBIX IIEPEMEHHBIX
b) mowuck kimacca, Kk KOTOPOMY OTHOCHTCSI OOBEKT, HA OCHOBE €0
MIPU3HAKOB
B) onucanue cBs3U MeX1y IBYMs KaTeTOpUabHBIMU MTEPEMEHHBIMU
I') cpaBHUTENBHBIN aHATN3 HECKOJIBKUX YHUCJIOBBIX IEPEMEHHBIX C
TTOMOIIBIO TPAPUKOB
3 B xakoM U3 ciy4aeB UMEET CMBICII CPa3y UCKIIOUYHUTh KOJIOHKY TaHHBIX: I[1K-4.3.1
A) Bcs KOJTOHKA UMEET OJTHO M TO )K€ 3HAUCHHE;
B) B konoHke Kaxk10e 3Ha4eHUE - YHUKaJIbHOE (BEIIECTBEHHBIC YHCIIA);
B) Kononka nMeeT /1Ba yHUKaJIbHBIX 3HAUEHUS;
I') KomoHka comepKUT CTPOKH.
4 Kaxoe u3 HanpaBiieHU UCCIIEI0BAHUN NCKYCCTBEHHOTO MHTEIIEKTA I[1K-4.3.1
UCTONB3YET CIIy4aiiHbIi Moa00p, KOMOMHUPOBAHUE U BapUallMi HCKOMBIX
MapaMeTpoB C MPUMEHEHHEM MEXaHW3MOB, HATOMHHAIOIUX OMOJIOTHUECKYIO
3BOJIIOLINIO?
A) HckyccTBeHHBIE HEHPOHHBIE CETH;
b) Knaccuueckoe mammHaHOE 00ydeHUE;
B) I'enetnueckue alropuTMEI,
I') Cucrembl HEUETKOTO BBIBOJIA
5 l'unepnapameTpsl MOIETH MAIIMHHOTO O0YYEHHUS — 3TO: I[IK-4.B.1
A) mapameTpsl, KOTOPbIE ONPEIEIIIIOT 3aBUCHUMOCTH MEXKIY BXOJHBIMU
JTAHHBIMHU M BBIXOJaMU
B) mapamerpsl, KOTOpbIE ONIPEEIIAIOT KPUTEPHH OCTAHOBKU O0YyUEHHS
MOJIEH
B) mapamertpsl, KOTOpbIE ONPEAEIAIOT KOJINYECTBO HEMPOHOB B CKPBITHIX
CJI0AX HEHPOHHOM ceTu
I') mapamerpbl, KOTOpbIE HE CBA3aHBI HETIOCPEICTBEHHO C 00yUYeHHEM
MOJIETIN, HO BIIUSIOT Ha €€ Ka4eCTBO
6 Mertpuka, KoTopasi HE MOAXOJUT JUIsl OLIEHKM KadecTBa perpeccuoHHbIX | [TK-4.B.1
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MOJIENEN:

A) R-xBagpat (ko3¢ GULHMEHT AeTepMUHALINN)
b) MSE

B) Fl-mepa

I MAE

[IpenmymecTBo OMOMMOTEKH numpy Mepel HCIOIb30BaHUEM OOBIYHBIX
crmckoB B Python mpu pa6ore ¢ GoNbIIMMI MaCCHBAMU JTaHHBIX:

A) Jlerxo n06aBIATH/yIaIsATh EMEHTHI U3 CITUCKA

b) TIlo3BomsieT OBICTPO BBHIOIHATH MATEMATHUECKHE OTIEPAIHN Ha
MaccUBaMH

B) Oob6ecneunBaet npocToi AOCTYM K 3IEMEHTaM MacCHBa

I') BrimonHseT KOHBEPTALMIO MEXK/TY Pa3INYHBIMU ()OPMaTaMH JaHHbIX.

I1K-4.B.1

2 mun. 3adanue KOMOUHUPOBAHHO2O MUNA C 8bLOOPOM HECKOJILKUX 8APUAHTNOE OMBemd

us I’lpeaﬂOOfceHHbl.x Uu paseepHymsim obocnosanuem 6bl60pa

Wuctpykuus: [IpounTaiitTe TeKCT, BRIOEpUTE MPaBUIIbHBIC BAPUAHTHI OTBETA U
3aMUIINTE apryMEHThI, 000CHOBBIBAIOLINE BEIOOP OTBETOB

33[[3‘-11/1, 13 HWKCIICPCUNCIICHHBIX, ABJISAIOTCA 3aa4aMU ITPOTrHO3UPOBAHUA:

A) MareMaTHUYeCKUi MPOTHO3 aThl CHIIBHBIX 3€MJIETPSICEHUI
b) mporHosupoBaHue BEPOSATHOCTH JETAIBHOTO UCX0/1a

B) omnpeneneHue JIUTENBHOCTH U MCX0/a 3a001€BaHUs

I') oOnapyxenue cama

JI) 3amauy MOMCKOBOTO BBIBOJA

OIlK-4.Y.2

UYro Takoe MalMHHOE 00yUeHHue?

A) 3rto mporiecc, B X0/1¢ KOTOPOTO cHCTeMa 00pabaThiBacT OONbIIOE
YHCIJIO IPUMEPOB, BBISBIISIET 3aKOHOMEPHOCTH H MCIIOIB3YET HX, YTOOBI
MPOTHO3UPOBATh XapaKTEPUCTHKK HOBBIX JIAHHBIX;

B) OcobenHoCTh TaKOTO O0YUEHUS 3aKIIOYAETCS B TOM, YTO JAHHBIC
NPE/ICTaBIICHBI C U3BECTHBIMU ITPABMIILHBIMU OTBETaMHU, T.€. JAHHBIE C METKaMU;

B) OO6nacTs MaTeMaTHKH, U3ydaroniasi airOPUTMBI JUIsI HAXOXKACHHUS
9KCTPEMYMOB (PYHKIUH;

I') ObnacTh HCKYCCTBEHHOT'O MHTEIICKTA, CBS3aHHAs C 00yYeHHEM
KOMIBIOTEPOB Ha JIaHHBIX;

J) Ob6macTp mpakTUYECKOHN NESITETHHOCTH U HAyYHBIX UCCIICTOBAHMI
caM00O0yYaIOIIUXCS AITOPUTMOB, U3BJICKAIOIINX CMBICH (3HAHUA) U3
JTaHHBIX, CPEJICTBO CO3JAHMS MOJEIEH alrOPUTMOB.

E) Meroauka 06paboTKu N300paXkeHUH.

[1K-4.3.1

10

Kak 6opotbes ¢ apdexTom nepeoOyaerHus?

A) Cnenatp Mozeib npotie (MeHee KOMIUIEKCHO ),

b) Bzare meHbIe 00y4arommx JaHHBIX;

B) Hakomwmts 60mbiie 00y9aromux JaHHBIX;

I') Cnenate Mojens ciioxHee (0ojiee KOMIICKCHOR);

) TloBbicuTh KadecTBO 0Oydaromeii BEIOOPKH MyTEM CHIKEHHS IITyMa B
JTAHHBIX, UCTIPABJICHHS OIINOOK, yCTPAaHEHUS BEIOPOCOB U T.1I.;

E) Hanoxwute orpanndeHus Ha IPOCTPAHCTBO MAPaMETPOB MOJIEIH;

2K) IIpoBepsTh METPUKH TOJIBKO MO 00yHaroei BEIOOPKE.

OIIK-4.Y.2

11

Bo3moxHBIMU pCUHICHUAMUA HpO6JIeMBI HC,I[OO6y‘l€HI/I$[ SBJIAKOTCA:

A) BriOop Oosee cinoxkHON MOAEH ¢ OOJIBIIUM YHCIIOM HACTPAHUBAEMBIX

OIIK-4.Y.2

18




napameTpoB;

b) IlpenocraBnenue o0ydaromeMy alropuTMy JIyUIINX IPU3HAKOB
(KOHCTpyHpOBaHHE MPU3HAKOB);

B) YwMmenbmenue orpaHudeHuil Moien (HapuMep, CHIDKEHHE BETMYUHBI
THIIepIapaMeTpa perysipu3anim).

I") Hu onwH U3 mepeynCIIeHHBIX.

12

Kakxumu cBoticTBamu 00s1anaroT c1abodhopMaaTn30BaHHEIC 3aa49H,
COCTaBJISIONIME 001aCTh TPUMEHEHHS UCKYCCTBEHHOTO MHTEIICKTA?

A) Ilenu 3TuX 33724 HE MOTYT OBITH MTPEJICTABIICHBI B BUJIC
MaTeMaTHYECKUX (DYHKITHU,

B). AnropuTmbl JOCTHKEHUS ITHX IIEJIe He MOTYT OBITh OITHUCAHEI CTPOTO
MaTeMaTHUYECKH;

B) Jlns perenus 3anaq TpeOYyIOTCS DBPUCTUKU — YTBEPKICHUS,
OCHOBaHHBIC Ha OIbITE, UHTYHIINY;

I') JlaHHbIC W 3HAHUS, UCTIOIB3YEMBIC JUIS PEIICHUS STHX 3a]1a4, MOTYT
SIBIIATHCS. HE MOJIHBIMH, HEOAHO3HAYHBIMU, OIIIMOOYHBIMH,
IMPOTUBOPCUYUBLIMHA, PA3HOPOAHBIMU, TUHAMUYHBIMH, I/IH(bOpMaHI/IH
4acTO MOXET OBITh MPECTaBJICHA B BUIC U300paKECHUI, PUCYHKOB,
3HaKOB, OYKB, CJIOB, 3ByKOB U T.]l

I1K-4.3.1

13

Kakwue 13 METpHK COBMECTHO AAIOT JIOCTATOYHO MOJHYIO XapaKTEPUCTUKY
KJaccuuKaTopa npu HecOanaHCHPOBaHHOHN BEIOOpKE?

A) Accuracy;
b) Recall;
B) Precision;
I F1.

I1K-4.B.1

14

Kakune MeTo/1pl MAaIHHHOTO 00YUYCHHS UCTIONB3YeTCS IS
kinaccuuranun?

A) Jluneiinas perpeccus;

b) Jloructuueckas perpeccus;

B) I'pagueHTHBIH CIIyCK;

I') MeTton riaaBHBIX KOMIIOHEHT;

) Meton K-cpennux;

E) Metox omopHbIX BekTOpoB (SVM).

OIIK-4.Y.2

3 mun. 3aoanue 3aKpvblmoco muna Ha yCmanoeleHue cCoomeemcnieusl

WNuctpykuus: IIpounTaiiTe TEKCT U yCTaHOBUTE cOOTBETCTBHUE. K Kax a0l Mo3uLMK, JTaHHOU B
JIEBOM CTOJIOIIE, IOJIOEPUTE COOTBETCTBYIOIIYIO MTO3UIHIO B IIPABOM CTOJIOLIE

15

YcTaHoBUTE COOTBETCTBHE. 3aJa4 MallliHHOI'O 06yqu1/m.

1 OGydenue ¢ yuurenem A) Knaccuduxanms gaHHbIX
2 OOyuenue 6e3 yaurens Bb) Knacrepuzanus naHHbIX
3 OOyueHue ¢ MOAKpeIUICHHEM B) OGyuenue areHToB

I') AHanu3 gaHHBIX

OIlK-4.Y.2

16

YcTaHoBUTE COOTBETCTBHE. THWIBI 3a7jad MAIIUHHOTO OOYYeHHS W
HIpUMEPBI IPUWIOKEHUI.

1 Krnaccudwukars A) Ompenenenne cnama B 3JIEKTPOHHOM
noyre

2 Perpeccus b) IlpornosupoBaHue CTOUMOCTH KHJIIbsI

3 Knacrepusamus B) CermeHnramus ayautopuu ams
MapKETUHIOBBIX KaMITaHUH

4 OOyueHue C MOIKPEIUICHHEM I') OOyueHue UTPOBOTO areHTa B

OIIK-4.Y.2

19




KOMITBIOTEPHBIX UTPax
J1) Tenepammst m3o0paskeHHA 11O
TEKCTOBBIM 3aIpOcam

17

VcranoBure coorBeTcTBHE. (OCHOBHEIC DTallbl MOCTPOCHHA MOJACIIN
MaIlIuHHOT'O 06yquI/m " OIIMCAaHHUC

1 TlonroroBka qaHHBIX A) Drarm, Ha KOTOPOM OCYIIECTBIISETCS cOOp,
OYHCTKA, TpeoOpa3oBaHNe JaHHBIX, a TAKKE
paszesneHne Ha 0Oy4aloIyIo U TECTOBYIO
BBIOOpKHU

2 Bw10op MeToma u b) Ha sTom sTame onpexaensercs, Kakoi

CO3/IaHKe MOJIEIN ITOPUTM MAaITMHHOTO 00y4YeHHs OyaeT
WCIIOJIb30BaThCsl, HACTPAUBAIOTCS ITAPAMETPHI
MOJIEJIH, ¥ TIPOUCXOANT ee 00ydeHue Ha
obOyuJaroreit BEIOOpKe

3 OueHka 1 yydlleHe B) Ucnone3yercs ans yinydieHUs: TOYHOCTH U

KayecTBa MOJICIH oboOmmatoriel criocoOHOCTH MOJIEIH.
Brurouaet B ce0st aHamm3 ommOOK, HACTPOUKY
napamMeTpoB MOJEIH, a TAKXKE UCTIOIb30BaHHE
peryJspu3alui 1 ancamOsIei Moenei

4 Onenka kadectBamoziemt  [7) Dram, Ha KOTOPOM MPOBEPSAETCS CIIOCOOHOCTh

Ha TECTOBOU BBIOOpKE MOJIEeJIH K 0000IIEHUIO Ha HOBBIE JaHHBIE, HE
WCIIOJIb30BaBIIKECS B TIpoliecce 00yUueHus

) DOram, Ha KOTOPOM OCYIIIECTBIAETCS Pa3MeTKa
JTAHHBIX

I1K-4.3.1

18

YcraHoBure cooTBETCTBHE. MeToabl OIEHKH KadecTBa MoJeliel
MAIIIMHHOT' O 06y‘-ICHI/DI " UX OIIMCAHUC

1 Kpocc-anmaaryst A) Pa30OueHue naHHBIX Ha N YacTel U
HOCJIETIOBATEIILHOE MCIIOIBb30BaHUE KKIOH 9acTH
B KaUeCTBE TECTa, @ OCTABIIMXCS B KAYECTBE
o0yueHus
2 Marpuiia onmiook  b) Tabnwuia, ucmonb3yemast 171sl OIICHKH TOYHOCTH
npesicKa3aHnii OMHapHOI KiIaccu(UKauy mpu
HecOanaHCHPOBaHHBIX Kilaccax
3 MSE/RMSE B) CpennexBanparndnas ommoOKa / KOpeHb U3
CpeHeKBaPaTUIHON OIIUOKH JUIsl OLICHK!
TOYHOCTH PErPECCHOHHBIX MOJEIeH
I') T'paduk, oToOpaXkaroIIuii CTeNeHb KOPPEKTHOCTH
KJIaccu(UKayy B 3aBUCUMOCTH OT BBIOPaHHOTO
TIOPOTOBOT'0 3HAYCHUS

I1K-4.3.1

19

VcranoBure coorBeTcTBHE. THIBI aHcaMOJIell MoJeled MAaIlMHHOIO
00yUYeHHS U OTIMCAHUE

1 barruar A) MeTtoa moCTpOeHHS HECKOJIBKUX MOJICIICH Ha
Bootstrap Aggregating) OCHOBE CITy4alHBIX ITOIBHIOOPOK 00yYatoIIeit

BBIOOPKH, arperupOBaHUE Pe3yIbTATOB JUIs
MOJY4YeHHUs] OKOHYATEIBHOTO POTHO32

2 Bycrunr (Boosting) Bb) Cnocob noctpoeHus mocinenoBaTenbHOCTH
cna0bIX MOJENeH, Kaxaas Cleayommas
oOy4aeTcsi Ha JaHHBIX, Ha KOTOPBIX
MpebIYINAs TOMycKalia OIUOKH

3 Crekumnr (Stacking) B) Meron, B KOTOPOM HECKOJIBKO MOJICICH
00yyaroTcs He3aBUCUMO, a 3aTeM UX
PE3yIbTAThl HCIIONB3YIOTCS B KAYECTBE
NPU3HAKOB B 00IIeH Mojaenn

I') Metoa, ipu KOTOPOM HECKOJIBKO MOJENeH

I'OJIOCYIOT 33 OKOHYATEJIbHBIN IPOrHO3,

I1K-4.B.1
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B3BEUICHHOE WU PaBHOMEPHOE KOJUYECTBO
TOJIOCOB Pa3HBIX MOCIICH MOYKET OBITH
HUCIOJIb30BaHO

20

YcTaHoBUTE COOTBETCTBUE. HpI/IMepLI AJITOPUTMOB MAallIMHHOT'O 06y‘{€HI/ISI
" UX OIIMCAaHHC

1 SVM (Support Vector A) Anroputm knaccu(pUKaluu, OCHOBaHHBIN Ha
Machines) ITOCTPOEHNH TUIIEPILIOCKOCTEN B
MHOTOMEPHOM IPOCTPaHCTBE
2 K-Means b) Anroputm knacTepusanuu, KOTOPBIN
pazOnBaeT HaOOp JAHHBIX HA 3apaHee
3aJaHHOE KOJINYECTBO KJIaCTEPOB
3 Random Forest B) AnaroputM, criocoOHBIH CTPOUTDH AEPEBHS
peLIeHUil Ha OCHOBE CIIy4aHBIX
MTOABBIOOPOK MTPU3HAKOB M HAOIIOACHHH,
3aTeM KOMOWHHPYS PE3yJbTaThl
4 Hausnblii baiiecoBckuii I') Anroput™m KiaccuduKalui Ha OCHOBE
KJIaccu(HKaTop BEPOSITHOCTHOTO MOAX01a, OCHOBAaHHOI'O Ha
Teopeme balieca
) Anroput™m perpeccuu, OCHOBaHHBIN Ha
JIMHEHHOM 3aBUCUMOCTH MEX]y PU3HAKAMU
U 1I€JIEBBIM 3HAYECHUEM

I1K-4.B.1

21

YcraHoBUTE  COOTBETCTBHE. bHONMMOTEKH, HCHONB3YIOMIMECS  MPH
CO3JIaHUM MOJIeJIei MaIlMHHOTO 00yYEHHSI.

1 bubmoteka ot Google mst peamizaimu HelpoHHBIX ceteld  A) Tensorflow

2 brbmoTteka peanm3yrolast 6a30BbIe AT OPUTMBI B) Scikit-learn
MAITHHHOTO O0YICHIS

3 bubnuoteka 1151 TIyOOKOro 00y UeHHs, HCTIONB3YFOIIAst B) PyTorch
BBIYHCIATENHHBIC Tpadb

4 BsicokoypoBHeBast OnomoTeka st riyookoro oOydenws, 1) Keras
ucnons3yromias Tensorflow B kauecTBe OCHOBBI

JI) Cuda

I1K-4.B.1

4 mun. 3aoanue 3aKpvlmoeco muna Ha ycmarnoejleHue noCne008amebHOCu

WNHucrpyknus: IIpounTaiiTe TEKCT U YCTAaHOBUTE IOCIIEN0BATEIBHOCTD.

3anummTe COOTBETCTBYIONUIYIO ITOCIIEIOBATEILHOCTE OYKB CIIeBa HApaBo

22

Omnpenennre NOCIENO0BATEIHHOCTh MPUHATHS HHTEIIEKTYATbHBIX PEIICHHI
YEJIOBEKOM.

A) [aunsie (0OpadoTka);

b) Nudopmanus (mo3Hanue);

B) 3nanue (oOHapyXeHHE 3aKOHOMEPHOCTEH);
I') Tlonumanwue (BBIBOJ YMO3AKITIOUEHHH);

) Paccyxnenne (mpuHSTHE pEIICHUH ).

OIlK-4.Y.2

23

Vxkaxure IOCICA0BATCIIbHOCTD 3TAIlOB MAalllMHHOI'O OGy‘IeHI/IH.

A) Ouenka monenu (BEIOOp KPUTEPUEB KA4eCTBA, CPABHEHHE PA3IMIHBIX
anroput™MoB MO);

B) IlpenobpaboTrka gaHHBIX (BBIACICHUE PU3HAKOB, OTOOP MPHU3HAKOB,
CHIDKEHHE Pa3MEPHOCTH, MacIITAOMPOBaHUE [TPU3HAKOB, B3ATHE
BBIOOPOK);

B) IIpornosupoBanue (MCHOIB30BaHUE MOJICIH);

I") O6yuenne moxenu (0TOOp MOAENH M O0yUeHNE, BEIOOP METPUKH
KauyeCcTBa, MEePEeKPECTHAS MTPOBEPKaA, TUIepIapaMeTpudIecKas
ONTUMHM3AITHS).

OIIK-4.Y.2

21




24 Vkaxurte mociie0BaTeIbHOCTh ITAIIOB B3aUMOIECUCTBUSA ar€eHTOB CO 11K-4.3.1
Cpe/Ioii B MAIllIMHHOM OOYYEHHUH C MMOAKPEIUICHUEM, KOTOPhIC Jajli Ha3BaHUE
merony ooyuenuss SARSA/

A) Cocrosaue;
Bb) [eiicTue.
B) Iloakpemienue;

5 mun. 3adanue omxpwvimoco muna ¢ pa3eepHymviM OMmeemom

Wuctpykius: TIpounTaiiTe TEKCT M 3alUIIATE Pa3BEPHYTHI 000CHOBAHHBIN OTBET
WJIM HAITUIIIKTE TPOITYIIEHHOE CIIOBO/CIIOBOCOYETAHE

25 — 3TO TpoIlecc, TP KOTOPOM KOMITHIOTEPHI MOTYT YUUTHCS 0€3 OIIK-4.Y.2
SIBHOT'O TTPOTPaMMHUPOBAHUS

26 — aNrOPUTM MAaIIMHHOTO OOydeHUs, KoTopblii HaxomuT rpymnmns! | OITK-4.Y.2
MOXO0XHUX OOBEKTOB B IaHHBIX

27 Jloructrueckas perpeccus, MeTo]; omopHBIX BekTopoB (SVM), HausHsii | OITK-4.Y.2
OaiiecoBCKUH KiaccU(UKATOP U JP. — ITO MOJEIH MAIMIUHHOTO OOydYeHUS IS
penIeHus 3a1a4n

28 — SIBJIEHHE, KOTZIa MOJIEJIb CJIMILIKOM TOYHO noxactpauBaerca non | [1K-4.3.1
TPEHUPOBOYHBIE TaHHBIC, YTO MPUBOUT K IJIOXOH 0000IIAf0IIeH CITOCOOHOCTH.

29 OyHKIUA — 9T0 (YHKIHSA, UCTIOTh3yeMas B HeWpoHHBIX ceTsx s | [TK-4.B.1
OIpe/ieIeHNs] 3HAYCHUS BEIXOHOTO CUTHAJIA HEHPOHOB

30 Ha3BIBAIOT 3(h(PEKT MPOTUBOIIOIOKHEIN ITepe00yICHHIO, I1IK-4.B.1
KOTJ]a MOJIEJb CIIMILIKOM MPOCTA, YTOOBI OMHUCATh CTPYKTYPY AaHHBIX.

31 — 93710 rpad, y3maMu KOTOPOro SBISIFOTCS (PyHKITHH, a pedpa [1K-4.3.1
CBA3BIBAIOT q)YHKHI/II/I CO CBOUMM apryMcHTaMu.

Ipumeuanne: CUCTEMA OLIEHUBAHMS TECTOBBIX 3AJJAHUIA.

1-i1 Tun. 3aganne KOMOMHUPOBAHHOTO TUIIA C BHIOOPOM OJJTHOTO BEPHOTO OTBETA M3 YETHIPEX IPEUIOKEHHBIX U
000CHOBaHHEM BBIOOpA CUNTAETCSI BEPHBIM, €CIIHM IIPABIIIFHO yKa3aHa Iu(pa U MPUBEICHBI KOHKPETHBIE apTyMEHTHI,
UCIIONB3yeMble TIPH BBIOOpE OTBETA.

[onHoE coBmaneHme ¢ BEPHBIM OTBETOM — 1 Oat.

HeepHrlit oTBeT My ero otcyrcTBre — () 6amioB.

2-ii Tun. 3anaHne KOMOWHUPOBAHHOTO TUIIA C BEIOOPOM HECKOJBKHX BAPHAHTOB OTBETA U3 MPEATIOKEHHBIX U
pa3BepHYTHIM 000CHOBAaHHEM BBIOOpA CUMTAETCS BEPHBIM, €CIIH IPABUIIBHO yKa3aHbI IU(PBI U IPUBEICHBI KOHKPETHBIE
apryMeHTHI, UCIIOJIb3yeMble IPH BHIOOPE OTBETOB.

IMonHoe coBnaneHne ¢ BEpHbIM OTBETOM — | Oat.

Ecmu nomyImieHs! ONMOKH WA OTBET OTCYTCTBYET — () 6asuioB.

3-if THN. 3amaHue 3aKPBHITOTO THIA HA YCTAaHOBIICHHE COOTBETCTBHUS CUUTACTCS BEPHBIM, €CIIH YCTAHOBIIEHBI BCE
COOTBETCTBUS (ITO3UIUH U3 OJJHOTO CTOJIOIA BEPHO COMOCTABIIEHBI C MO3UIUAMH APYTOTO CTONOIA).

[onmHOoE coBmaseHNe ¢ BEPHBIM OTBETOM — 1 Oat.

HesepHslii oTBeT itk ero orcyrcTBre — 0 6asioB.

4-if TMN. 3ajaHKe 3aKPHITOTO THIA HAa YCTAHOBJICHUE MTOCIIEJ0BATEILHOCTH CUUTACTCSA BEPHBIM, €CIIU NIPABUIBHO
yKa3aHa BCs MOCIIeI0BaTeIbHOCTD HUP.

[TonHOE coBIazieHHe ¢ BEPHBIM OTBETOM — | Oait.

Ecnm momymens! ommOKy 1M OTBET OTCYTCTBYeET — O GayuioB.

5-if TuN. 3aaHre OTKPBITOTO THIIA C PAa3BEPHYTHIM OTBETOM CUHTAETCS BEPHBIM, €CJIH OTBET COBIAACT C ATAJIOHHBIM
0 COJEePYKAHMIO U TIOJHOTE.

ITpaBUIBHBIA OTBET 3a 3a/IaHHE OLEHUBAETCS B 3 Oaslia.

Ecmu nomyiena o/Ha onmoKa\HeTOYHOCTB\OTBET MPABIIIBHBIN, HO HE MOJHBIN — 1 Ga.

Ecnu nonyiiero 6osee 1 omuOkn\0TBET HEMpaBHIIbHBIA\OTBET OTCYTCTBYET — O Gaios.
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[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpPMBI
oOydeHus1, IpeCTaBIeHbI B Ta0muie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne i/t [TepeyeHb KOHTPOJIBHBIX PaOOT

He npenycmorpeHno

10.4. MeTtoauveckue  MaTepuaibl,  ONPEACIHSAIONME  MPOLEAYPhl  OIEHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUUX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJAEpKATCi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOIIUX TOPSIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalli O00yJaromuxcs
I'VAIL

11. Meroauveckue ykazaHus A1 00y4JarOMUXCs 0 OCBOCHUIO TUCITUTLIMHBI

11.1. Meroauyeckue yKazaHus s OOyYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKoe U SCHOE U3JIoKeHue yueOHoro marepuana. Ha3HaueHume COBpPEMEHHOH JEKIUH B
paMKax IUCLMIIIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUU
dyHIaMEeHTATBHBIX TPOOJIEM JUCHMIUIMHBI, METOJOB HAyYyHOTO ITO3HAHHSA, HOBEUIINX
JOCTMDKEHUI HaydyHOH MbIciu. B yueOHOM mporecce JIEKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMAIMOHHYIO (QyHKIUU. JIeKIMs pacKkpblBaeT MOHATHIHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOsieMbl, AaeT LEeIbHOE NPEACTaBIECHUE O AUCLUILIIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMU.

[Inanupyemble pe3yabTaThl IPU OCBOEHUH 00yYaroMUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TOJy4Y€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENEM;

— pasBuTHE NPO(ECCHOHATBHO-IETOBBIX  KadecTB, JIIOOBM K  TpPeAMETy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsiBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Uil CAMOCTOSITEIbHON pabOThI;

— TIOJy4YyeHHE 3HAaHUNW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— HayuyuTbCs METOJUYEcCKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICIH M
MOJIOKEHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATH HUX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJIyueHHE TOYHOT'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JIekuMOHHBI MaTepHalm MOXET CONPOBOXKIAThCA JIEMOHCTpAalUUeld CIIalJIoB W
UCMOJIb30BAaHUEM DPA3aTOYHOr0 MaTepuallia IpH HPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/IETbHBIX TEMATHUK I10 TUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKINOHHOIO MaTepuaa:

Jlexumss cocrouT U3 TPEX OCHOBHBIX 4YacTe€il: BCTYNMUTEIBHOW, OCHOBHOM H
3aKJIIOUYUTEIIbHOM.

BerynurensHas yacTh onpezenseT Ha3BaHUe TeMbl, IUIaH U 1edb Jekiuu. OHa npu3BaHa
3aMHTEPECOBATh M HACTPOUTH ayJUTOPHIO. B 3TON 4YacTH JEKIUHU H3JIAraercs aKTyalbHOCTD,
OCHOBHasl uesi, CBSI3b JAHHOW JIEKIUHU C MPEAbLAYIIMMH 3aHSATHSIMH, €€ OCHOBHBIE BOIPOCHI.
BBenenne 10KHO OBITH KPATKUM M LEJIEHATPABICHHBIM.

B ocHOBHOW YacTH JEKIMH peaju3yercs HaydHOe COJIep)KaHHWE TEMbl, BCE TIJIaBHBIE
y3JIOBBIE BOIIPOCHI, MPOBOJUTCS BCS CHUCTEMa JOKa3aTeNbCTB C MCIOJIb30BaHHEM Haubojee
1enecoo0pa3HbIX MeTou4YeckuX npuémMoB. Kaxiplil yaeOHbIN BOIPOC 3aKaHUMBAETCS KPATKUMU
BBIBOJIaMHU, JIOTHYECKHU TIOJBOASIIMMU CTYACHTOB K CIEIYIOIIEMY BONPOCY JIEKIUH.
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3axirounTeabHas YacTh UMEET eNNblo 00001maTh B KpaTKUX (GOPMYyIUPOBKaX OCHOBHBIE
UJIEH JICKIIMH, JIOTUYECKH 3aBepias €€ KaK 1eJIOCTHOE TBOPEHHE.
OtaenpHble BUJIBI JEKUHUNA MOTYT UMETh CBOM OCOOEHHOCTH KaK IO COJEpPXKaHUIO, TaK U

10 CTPYKTYpE.

11.2. Meroauueckue yKkazaHusi 1jsi 00y4arouIuxcs Mo y4acTHIO B CEMUHapax.
Yuebnvim nianom He npedycmompero.

11.3. Metoauueckue yka3zaHus JUIsi OOy4YalOIIUMXCS MO MPOXOXKACHUIO MPAKTHUYECKUX
3aHATHIA
Yuebnvim nianom He npedycmompero.

11.4. Metoauyeckue YyKa3aHUs MJis OOYYaIOIIMXCS I10 BBIMOJTHEHHUIO J1IA0OPAaTOPHBIX
pabort

B xoxe BeImonmHeHUs 1abOpaTOPHBIX pabOT OOy4aloOmUNWCS JOJDKEH YIIIYOUTh |
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOW METOJMKOW M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJU(UKAMOHHON XapaKTEPUCTHUKON 0O0yJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AHAIUTUYECKOUN YacTei U KOHTPOJIbHBIX MEPOIIPHUSITHIA.

BoeinonHenue nabopaToOpHbIX padOT 00ydaroOIMMCS SBIJISETCS HEOTHEMJIEMOM YacThIO
W3YYEHUS JUCIUIUIMHBL, ONpENenseMOol y4eOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0OecreunBaroIIUM PEIIEHUE CIEAYIOIMX OCHOBHBIX 33/1a4 00y4YaroLIerocs:

— TpHOOpeTeHHWE HAaBBIKOB WCCIEIOBAaHHUS IPOIECCOB, SBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JTAHHOW TUCIUILINHBI,

— 3aKperuieHHe, Pa3BUTHE M JeTalu3alus TEOPEeTUUYECKHX 3HAHUU, MOJYyYEHHBIX Ha
JCKIUSX;

— TOJy4YeHHe HOBOM MH(OpMALNK 110 U3y4aeMON AUCIHILTHUHE;

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ J1a00paTOpHBIM
000py/1I0BaHUEM U IPUOOPAMH.

Crpykrypa u dopma oTdera 0 1adbopaTopHOii pabore
Otuér 0 mabopaTtopHOit paboTe AOIKEH CONIEePKATh:

— (pamMuIIHIO, UMS U OTYECTBO CTYJIEHTA, BBIIOJIHUBIIETO paboTy;
— HOMep y4eOHOU TpYIIIbI;
— J1aTy BBINIOJIHEHUS paOOTHI;

— Ha3BaHuUe paboThI;

— 1eJIb pabOoTHI;

— KpaTKyro (GopMyIHpPOBKY 3a/IaHHs Ha JIA0OPAaTOPHYIO paboTy;

— OCHOBHBIE TEOpETHYECKHE CBEJeHHS U (HOPMyJbl, HCHOJIb30BABILUECS B IpolEcce
BBITIOJTHEHUSI paOOTHI;

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

— CXEMBI, pa3paboTaHHbBIE B ITPOLIECCE BHINMOJIHEHHS PadoThI;

— TIPY UCTIOJIB30BaHUH JIOTIOTHUTENILHOW JINTEPATypPhl YKa3aTh CChUTKU U MPUBECTH CITHCOK
JTUTEPATYPHI;

— BreiBogiBI 110 padore.

TpeboBanust K 0pOPMIIEHHIO OTYETA O JIAOOPATOPHON paboTe
[Ipumep odopmieHuss TUTYIBHOTO JUCTAa OTYETA MO J1abopaTOpHOM paboTe MpUBEIEH Ha

caliTe yHUBEPCUTETAa WW.Zuap.ru.
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[Ipu odopmienun otuéra o nabopaTopHOW paboTe HEOOXOAMMO MPHUACPKUBATHCS
tpeboBanuit 'OCT 7.32-2017 «Otuér 0 HayuHO-HCClIeAOBaTeNbCKOM pabore. CTpykTypa U
npaBuiIa OQPOPMIICHHS.

[To xaxmoit mabopaTopHOil paboTe MOMKEH OBITh MOJATOTOBIICH OTYET B OyMa)KHOM H B
anekTpoHHOM Buje. llocrme 3ammThl 1a0opaTopHBIX padOT OTY4ETHI B OyMaXHOM BHJIE C
IIPOCTABJICHHBIMU OLICHKAMU XpPaHATCS Ha Kadenpe, a OTYETHI B IEKTPOHHON (hopMe JOIKHBI
OBbITh BBUIOXKEHBI B JINYHOM KaOMHETE y4yalllerocsi Ha caiite yHuBepCuTeTa.

11.5. Metoauieckue yka3aHus JJisi 00ydaromuXxcsi 0 BRIIOJHEHUIO KYPCOBOTO TIPOEKTa/
KypCOBOi1 pabOThI
Yyebnvim nnanom He npedycmompeHo.

11.6. MeTtoauueckue yKazaHus JUIsi 0OYyJaIOMIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOM
paboThI

B Xxoje BBIIOTHEHUS CaMOCTOSTEIBHONW pa0OThI, OOYUYAIONIUICS BBIMOIHSAET paboTy 1O
3aJJaHUI0 U TIPU METOJAMYECKOM PYKOBOJCTBE IpPENoAaBarelis, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

B mporuiecce BBIMONMHEHHS] CaMOCTOSTENBHONH PabOThl y obOydaromierocs (opmupyercs
1enecoo0pa3Hoe MIIaHUPOBaHUE PabOUEro BpeMeHU, KOTOPOE MO3BOJISIET EMY pa3BUBaTh YMEHUS
U HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHUM, 00ecrednBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TepuOJ OOydYeHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
pohecCHOHANBLHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIIOIIMMU  CaMOCTOSITENIBHYIO — paboTy
00y4JarOIIUXCASBISIOTCS:

—  y4eOHO-METOAMYECKU MaTepHal Mo JUCIHUILINHE;

— METOJMYECKHE YKa3aHUS IO BBIMOJIHEHUIO KOHTPOIBHBIX PadOT (g 00y4aromuxcs
10 32049HOM (hopme 0OyUeHHS).

11.7. MeTtoauueckue yKazaHus [UIsi OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yyYaroImuxcsi, OCyIIECTBISIEMOI0 B TEUEHUE CEeMecTpa C IIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLIATIIIVHBI.

Texymuii KOHTPOJIb BKJIOYAET B CEOs:

— KOHTPOJIb ITOCEIAEMOCTH;

—  YCTHBIH OIIPOC [0 MaTepuanam JICKIUH;

—  YCTHBIM OIPOC MO MPAKTHYECKUM 3aHATHSIM.

— NHMCBMEHHBIN OIPOC 110 BOIIPOCAM IIPAKTUYECKOTO 3aHATHUS

— THCHbMEHHOMW BBHINIOJHEHHE 3a/1aHui J1abOpaTOPHBIX pabOT C 3alUTON OTYETOB;

— THMCbMEHHBIN onpoc B (hopMe TeCTUPOBAHUS

KoHnTponb kauecTBa 3HaHUN NMPOBOAUTCS B (hOpME MHIMBUIYaIbHOTO COOECEI0BaHUs 110

MaTepuaidy OTIENbHBIX Pa3JelioB AMCLUMIUIMHBL, a TAKK€ MPOBEPKU OTUETOB O BBINOJIHEHUU
IIPAKTUYECKUX 3aJaHMM, 3arpykeHHbIX cTyeHToM B DMOC I'VAIL

Pe3ynbTarhl TEKYIIEr0 KOHTPOJIS MOTYT YUUTBIBATHCS IIPU MPOBEACHUN IPOMEKYTOUHON
aTTECTALIUH.

11.8. MeToau4ueckue yKa3zaHUs JUIs OO0yYarONIUXCs MO TMPOXOXKICHHIO IMPOMEKYTOTHON
aTTeCTalUU.
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[MpomexxyTounast  arrecraims  OOy4alOMIMXCS  MPEIyCMATpUBaeT  OILCHUBaHHE
MPOMCIKYTOUYHBIX U OKOHYATCIIBHBIX PE3YJILTATOB 06yquH51 10 AUCHUIIJIINHE. Omna IpOBOAUTCA B
dopme 3auéra:

3a4eT — 9T0 (hopMa OIEHKH 3HAHWH, MONYYECHHBIX OOYYAIONIMMCS B XOAE H3YyUCHHS
y4eOHOMN AUCIMIUIMHBI B [IEJIOM WIIM MPOMEXKYTOUHast (110 OKOHYAHHH CEMECTpa) OLICHKA 3HAHUH
00y4aroIuMCs TI0 OTACIBHBIM pa3jieiiaM JUCIUILUIUHBI C aTTECTAlIMOHHON OLEHKOW «3a4TECHOY
WK «HE 3a4TCHOY.

IIpp mnpoBeneHMM DPOMEKYTOYHOM aTTECTallMM MOIYT YUYUTBIBAaTbCA PE3YJIBTATHI
TEKYIIEro KOHTPOJISI YCIIEBAeMOCTH.

B cnywae, ecam CTyAeHT TO YBOXHTEIbHOW MPUYMHE HE BBIMOIHUI TpeOOBaHUS
TEKYIIEro KOHTPOJS, €My IIPEIOCTaBIACTCS BO3MOXKHOCTh CHIATh 3aJ0JDKEHHOCTH IO
[POIYIIECHHBIM TEMaM.

dopma MpoBeICHUS TIPOMEKYTOUHOMN aTTECTAIIUU — ITUCbMEHHAsL.
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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.

kadempoit
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