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AHHOTaNINA

Huctumumia «CUCTeMBbl ¢ MCKYCCTBEHHBIM MHTEJUIEKTOM B POOOTOTEXHHMKE» BXOIUT B
o0pa3oBaTeNbHYI0 NPOrpaMMy BbICIIEr0o 0Opa3oBaHus — Mporpammy OakajgaBpuaTa IO
HaNpaBJICHUIO TOATOTOBKM/ crenuanbHocTH 15.03.06 «MexarpoHuka u poOOTOTEXHHUKA
HanpaBieHHocTH/ crienuanu3aiui «L{nhpoBoil HHKUHUPUHT POOOTOTEXHHYECKUX KOMILICKCOBY.
Juctummaa peanu3yercs kadempoid «No32y.

JlucuuiuinHa HauesieHa Ha JOpMHUPOBAHUE Y BBIITYCKHHUKA CIIETYIOLIMX KOMIETEHIUIH:

OIIK-11 «Cmocoben pa3pabarbiBaTh M TPUMEHSTH AaJTOPUTMBI U COBPEMEHHBIC
IU(POBbIE NPOrpaMMHBIE METOJbl PACYETOB M IPOEKTHUPOBAHUSA OTIEIBHBIX YCTPOWCTB M
MOJICICTEM MEXAaTPOHHBIX W POOOTOTEXHMYECKMX CHCTEM C HCIOJIb30BAHMEM CTaHAAPTHBIX
UCTIOJIHUTENIBHBIX W YHPABJSIOIIMX YCTPOMCTB, CpPEACTB AaBTOMATUKM, H3MEPHUTEIbHOH U
BBIUUCIIUTENIFHOW TEXHUKH B COOTBETCTBUM C TEXHMYECKHM 3aJ[aHueM, pa3pabaThiBaTh
U(POBBIE AITOPUTMBI U IPOrPAMMBI YIIPABIEHHSI POOOTOTEXHUYECKHX CUCTEM»

I[IK-1  «Cnocoben  y4yacTBOBaTh B  HAy4YHBIX  HCCIICIOBAHHUSAX  OOBEKTOB
po¢eCcCHOHATIBHOM 1eATETbHOCTI

CopepxaHve JUCUUIUIMHBI OXBaThIBA€T KPYI BOIPOCOB, CBS3aHHBIX C H3yYEHUEM
METO/IOB, CIIOCOOOB MOJEIUPOBaHMUA M BOCHPOM3BENEHUS ¢ moMollplo OBM  oTxenbHbIX
(GYHKIMH MHTEIUIEKTYAIbHOM IESTETFHOCTH YEJIOBEKa, CBA3aHHBIX C PEIICHHEM 3ajad B 001acTH
POOOTOTEXHHKH.

[IperoaBanrie MUCHMIUIMHBI TPEAYCMAaTPUBACT ClieAylomue (HOpMBI OpraHU3alUN
y4eOHOro mpoliecca: JISKLUH, J1JabopaTopHble PadOThl, IPAKTUYECKHUE 3aHATHS, CAMOCTOSTEIbHAS
pabota oOyuaromerocs.

IIporpaMMoil TUCHMITIMHBI MPEIyCMOTPEHbI CIEAYIOIME BHJbl KOHTPOJS: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsl aTTecTanus B hopme sk3ameHa (7 cemectp).

OOwast TpyAOEMKOCTh OCBOCHMS IMCLUIUIMHBI COCTaBiseT 4 3ayeTHbIX eauHulbl, 144
yaca.

SI3pIK 00yUEHUS 110 TUCHUILIMHE KPYCCKUI»



1. IlepedeHb IIAHUPYEMBIX PE3YJIBTATOB O0YUCHHMS [0 JUCLUILIIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
Llenplo mpenojaBaHusl AUCLUIUIMHBL SIBISETCS O3HAKOMIIEHHME CTYAEHTOB C IPHHLUIIAMH,
METOJaMU U MHCTPYMEHTAIBHBIMU CPEICTBAMH MAIIMHHOTO OOydeHHs, KaK OJHOTO M3 CaMBIX
HONYJSPHBIX M TNPOAYKTUBHBIX HAIpPaBICHUH MCKYCCTBEHHOIO MHTEIJIEKTAa, CBSI3aHHOIO C
UCCIICIOBAaHUEM M TPUMEHEHHEM CaMOOOYYarOIIMXCsl AITOPUTMOB, M3BJICKAIOIIUX 3HAHUA M3
naHHbIX. OOydarouiyecs IOJDKHBI U3yYUTh OCOOCHHOCTH OCHOBHBIX aJITOPUTMOB MAIIMHHOTO
00y4YeHHs, TIOJTYYUTh HEOOXOIUMBIC HABBIKH JUIS MPUMEHEHHS CHUCTEM MAIIMHHOTO O0y4eHUs
IpU PELIeHUH 3a/ad KiIacCH(UKaLUu, perpeccuu, KiacTepus3allu, acCOLMAlK, YMEHbIIECHUS]
pasMepHOCTH.

1.2. JlucumnivHa BXOIUT B COCTaB 00s3aTeIbHON YacTU 00pa30oBaTeIbHON POrpaMMBI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUYEHHUS 110 AUCLUIIMHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pe3ynbrare M3ydeHus AUCLMILIMHBI O0OydYaroUviics AOKEH 00jaiaTh CeIyHOLIUMU
KOMIIETEHIIMSIMU WM WX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabimue 1.

Tabmunua 1 — [lepeyeHp KOMIETEHIIMHA U HHINKATOPOB MX JOCTHKCHHS

Kox u
HanMEHOBaHUE
KOMIIETEHIIUHA

Kareropus (rpymnna)
KOMIICTCHITHH

KO,Z[ 1 HAMMCHOBAHHC MHAHWKATOpa
JOCTHIXCHHA KOMIICTCHIIMH

OIIK-11 Cnocoben
pa3zpabaThiBaTh U
MPUMEHSITh
QITOPUTMBI U
COBpPEMEHHBIE

1 poBbIe
MPOrpaMMHBIE
METO/IbI pacCueTOB U
IPOEKTHPOBAHUS
OTIEIbHBIX
YCTPOMCTB U

O6menpodeccruoHanbHbIE
KOMIIETEHITHH

MOJICICTEM
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX
CHCTEM C
UCIIOJIb30BaHUEM
CTaHIAPTHBIX
UCTIOTHUTENbHBIX U
YIIPaBJISIOIIUX
YCTPOMCTB, CPEICTB
ABTOMATHKH,
MU3MEPUTEIBHON U
BBIYMCIIATEIIBHOMN
TEXHHUKU B
COOTBETCTBHH C
TEXHHUYECKUM
3aJlaHHEM,
pas3pabarbIBaTh
upoBbIe
AITOPUTMBI U
IPOTPaMMBbI

OIIK-11.3.2 3HaeT MeTO/1bI pa3pabOTKU
QITOPUTMOB U MIPOTPAMMHOT0 00eCTIeUeHUsI
B PaMKaX CHCTEM MCKYCCTBEHHOTO
MHTEJJIEKTa

OIIK-11.Y.2 ymeeT miianHupoBaTh MpoLecc
MOJICIMPOBAHUS U BBIYUCITUTEIHHOTO
JKCHEPUMEHTA, B TOM YHUCIIE C
HCMOJIb30BAHUEM TEXHOJIOTUI
MCKYCCTBEHHOT'O MHTEJIIEKTa




yIpaBIeHUS
POOOTOTEXHHYECKUX
CUCTEM
[1K-1.3.2 3HaeT MEeTOIBI pa3paboOTKH
QITOPUTMOB H ITPOTPAMMHOTO O0ECTICUeHUS,
[1K-1 Criocoben MaTeMaTUYECKUX MOJEJIEH 0OBEKTOB
y4acTBOBATh B npoecCHOHALHOM IeATEIIEHOCTH, B TOM
HAyYHBIX YHClie C MPUMEHEHNEM TEXHOJIOTUI
[TpodeccronanbHbIe
UCCIIEI0BAHUSIX HMCKYCCTBEHHOTO MHTEJJICKTA
KOMIIETEHIINH
00BEKTOB [IK-1.Y.3 ymMeTb npuMeHATh (PU3UKO-
npodeCCHOHATBPHON | MaTEeMAaTUYECKHA anmnapar, KOMIIbIOTEPHBIE
JESITEIIbHOCTH TEXHOJIOTHH, BHIYUCIUTENbHbIE METO/IbI U
TEXHOJIOTMH UCKYCCTBEHHOT'O MHTEJUICKTA
JUISL pellIeHUs] HAyYHO-TeXHUUYECKUX 3a7au

2. Mecro nucuumumnbl B cTpykrype Ol
JluctumimHa MOKeT 0a3upoBaTHCS Ha 3HAHUSX, paHEe MPHUOOPETEHHBIX 00yUJaIONTUMUCS
[P U3YYCHHUH CIEIYIOMINX AUCIUTLINH:
— «MuKpoTpoIecCCOpHAs TEXHUKA B MEXaTPOHUKE U POOOTOTEXHUKEY;

- ((HpOFpaMMHOC obecneueHue MCXATPOHHBIX U pO6OTOTCXHH‘ICCKI/IX CHUCTEM»,
- ((I/IH(bopMaI_[I/IOHHBIe TCXHOJIOTHUHN .

3HaHI/I$I, IMOJIYYCHHBIC IIPpHU H3YUYCHUH MaTcpuajia Il&HHOI)i JUCHUIIIIMHBI, MMCIOT KakK
CaMOCTOSITENIbHOE 3HAYE€HUE, TaK U UCIIOJIb3YIOTCS IPU U3YUYEHUH JPYTUX JUCLUIUIMH!
— «MoaenupoBaHue U UCCIEI0BaHUE POOOTOB U POOOTOTEXHUYECKUX CUCTEM»;

- ((praBJ'IeHI/Ie pO6OTaMI/I u pO60TOTeXHI/I‘IeCKI/IMI/I CHUCTEMaMH».

3. OOBEM ¥ TPYTOEMKOCTh TUCITUTUIAHBI
JlanHbie 00 00IIEeM O0beMe JUCIUILIMHBI, TPYJOSMKOCTH OT/ACIBHBIX BHUJOB Y4COHOMH
paboTHI IO TUCIHUTUINHE (M pacIpeie]ICHIE dTOW TPYIOSMKOCTH IO CEMECTpaM) MPeCTaBIICHBI B
tabnure 2.

Tabmuia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoeMKocTb 1o
Bun yuebnoii paboThl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKocmp OUCYUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
H3 nux uacoe npaxmuueckoil n0020moeKu 17 17
Ayoumopnuie 3anamus, BCEro vac. 68 68
B TOM YHCIIE:
nekiuu (JI), (dac) 34 34
npakTuueckue/cemunapckue 3anarus  (I13), 17 17
(gac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii poekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 45 45
CamocmosamenvHnas paboma, Bcero (Jac) 31 31
Buo npomesxcymounoit ammecmayuu: 3auer, 33 33
audd. 3auer, sx3amed (3auer, udd. 3au, Dk3.) ' )




4. ConpepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TpyI0€MKOCTH JTUCLUUILIMHEI 110 pa3eiaM U BUAAM 3aHATHM.
Pazgenbl, TeMbI TUCITUTIIIMHBI M KX TPYJOEMKOCTh ITPUBECHBI B Ta0IUIIE 3.

Tabnuua 3 — Pazfesnbl, TeMbl TUCIMILIMHBI, UX TPYA0EMKOCTh

Jlekuuu | 113 (C3)| JIP KII CPC

Pazmenbl, TeMBbI TUCIUILTHHBI (1ac) (4ac) (4ac) (gac) (dac)

Cemectp 7

Paznen 1. Ilonarue «McKyccTBEHHBIM
UHTEIUIeKT». O0IacTh MIPUMEHEHHS TEXHOJIOTHIMA
HCKYCCTBEHHOTO MHTEJIICKTA.

Tema 1.1. OcHosbl uCKYCCMEEeHHO20 UHMELIEKMA. 4 2 2 3
Tema 1.2. HnmennekmyanvHvle uHghopmayuonHvle
cucmembl.

Paznen 2. [lonarue «MammHaHOE 00ydeHHEY.
MarmmwuaHOe 00y4eHUE ¥ UCKYCCTBEHHBIH
WHTEJIEKT.

Tema 2.1. Mawunnoe obyuenue kak 00OHO u3
Hanpaegienull UCKYCCMeeHH020 UHMeNLIeKmd. 6 2 2 5
Tema 2.2. Obyuenue ¢ yuumeinem.
Tema 2.3. Obyuenue 6e3 yuumenns.
Tema 2.4. Obyuenue c nookpenienuem.

Paznen 3. OCHOBHBIC ATAIbl MAIIMHHOTO
oOyuyenust. Mojienu MamHHOTO 00ydeHUs
Tema 3.1. OcHosHble 3mansvt MAUUHHO2O
00yUeHUs, UX HA3HAYEeHUe U OCHOBHbLE
ocobenHocmuu.

Tema 3.2. Oyenka kauecmea mooenell 6 3 3 6
MAUUHHO20 0OYUeHUsL.

Tema 3.3. Ocobennocmu gvibopa u
unepnapamempudeckoi OnMmuMu3ayuu mooeJe
MAWUHHO20 00yYeHUs.

Paznen 4. Peanuzanuust anropuTMOB MallIMHHOTO
o0yuenus Ha Python. Moaynu NumPy, Pandas,
MatPlotLib, Scikit-Learn

Tema 4.1. Ilpoepammuasn peanuszayusi mooenet
MAUUHHO20 0OYUeHUsL. 6 2 2 6
Tema 4.2. OcnosHvle 6UbIUOMEKU MAUUHHOZ0
00yueHusl.

Tema 4.3. OcnosHuvle MoOenu Kiaccugurayuu.

Paznen 5. IlpemoOpaboTka gaHHBIX B CHCTEMaXx
MAIIMHHOTO O0y4YeHUSI.

Tema 5.1. Texnuxu npedobpabomxu. 6 4 4 6
Tema 5.2. Cocamue OanHbiX.




Pasznen 6. IlpumeHneHne KoHBENEPOB A
ONTHUMM3ALMKU TOTOKOB onepanuii. Hactpoiika
MAaIIMHHO-00y4aeMbIX MOJIeNICH METOJOM
CETOYHOTO MOKCKA.

. . 6 4 4 5
Tema 6.1. Onmumuzayus u Hacmpouxa mooenetl
MAWUHHO20 00YUeHUs.
Tema 6.2. Pewenue npuxiaousix 3a0au.

Hroro B cemecTpe: 34 17 17 31

Htoro 34 17 17 0 31

[IpakTuyeckas MOArOTOBKAa 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
oOydJarlolMMuUCs  OINpeNeJeHHBIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ Oy;yuiei
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

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

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep

pasiena HaszBanue u conep:xkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1 Pazpnen 1. Ilonsitue « UcKyccTBeHHbIH MHTELIEKT». QO0/1aCTh IPUMEHEHU
TEXHOJIOTUH UCKYCCTBEHHOT0 MHTEJJIEKTA.

Tema 1.1. Ocnoewvl uckyccmeennoz2o unmennekma. Vicropus pa3BUTHS
TEXHOJIOTHI UCKYCCTBEHHOT'O MHTEJUIeKTa. HampasieHus pa3BUTHS UCKYCCTBEHHOTO
unTesekTa. KimroueBble 0COOEHHOCTH €CTECTBEHHOro HTeIeKkTa. CBoiicTBa
crnaboopMaTn30BaHHbIX 337ad. DMIMPHUYECKUI TecT ThIOpHHTa I OLIEHKU
HCKYCCTBEHHOT'O MHTEJIICKTA.

Tema 1.2. HumennexmyanvHovle uHghopmayuoHHvle
cucmemvl. VHTeNNneKTyalnbHble HHPOPMAIIMOHHBIE CUCTEMBI KaK YHUBEPCATBHOE
CPEIICTBO PEIICHHS IMPOKOT0 KpyTa 3a1a4, AJisk KOTOPBIX HET CTaHAApTHHIX, 3apaHee
M3BECTHBIX METOJIOB perieHus. Kiiacc MHTemIeKTyaabHbIX 3a1a4. AITOPUTMBI Kak
dbopmanuzanus 3HaHU 00 00padboTke maHHBIX. OO0paboTKa JaHHBIX U 00paboTKa
3HAHUH.

2 Pazpnen 2. Ilonsitue «MamuHHoe 00yuyeHue». MammHHoe o0yueHue u
HCKYCCTBEHHbBI HHTE/UIEKT.

Tema 2.1. Mawunnoe obyyeHue Kak 00HO U3 HANPAGIeHUll UCKYCCMBEHHO20
unmeniekma. IloHATHE «MamIMHHOE 00y4eHUEY. DaKTOPHI, BIUIIONINE HA
3¢ (HEeKTUBHOCTH MAIIMHHOTO O0YYEHHUS: TaHHbIe, TPU3HAKH, MOJIENIN aITOPUTMOB.
Tpu Buga MamuHHOTO 00y4eHHs. DopMabHAS TOCTAHOBKA 3a/1a9M MAITUHHOTO
o0OyueHusl.

Tema 2.2. Obyuenue c yyumenem. OCHOBHBIE pelraembie 3aaaun. O6nactu
npuMmenenus. [Iporao3upoBanrie Ha OCHOBE 00YUEHHUS C yUUTeleM. 3aaada
KJ1acCU(UKALIUU - pacliO3HaBaHHE METOK KJIacCOB. 3a/laua PErpeccuu - mpeJicKa3aHue
3HA4YECHUI HENPEPBIBHOM LIEJIEBON NIEPEMEHHOM.

Tema 2.3. Obyuenue 6e3 yuumensn. OCHOBHBIE peraembie 3aaaun. O6macTu
npuMeHeHuss. OOHapyKeHUE CKPBITBIX CTPYKTYP TIPH MOMOIIH 00y4YeHHsI 0e3 yUUTesl.
BrIsiBICHNE TOATPYIIT IPH MTOMOITH Kitactepu3anui. CHIDKEHUE pa3MEPHOCTH IS
«CXKaTHS TaHHBIX». BBISBIEHNE aCCOIIMATUBHBIX CBSI3EH.

Tema 2.4. Obyuenue c nookpenienuem. OCHOBHBIE pemiaeMbie 3amauu. O0mactu
npuMeHeHus. Pellienre HTEepakTUBHBIX 33/1a4 HA OCHOBE 00YUEHHUS C
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MOAKPCIUICHUCM

Pa3nen 3. OcHOBHBIE 3TaNlbl MAIIUHHOTO 00y4YeHusi. Mo/1e/ i1 MAIIUHHOTO
o0y4eHust

Tema 3.1. OchosHble 5mansvt MAWUHHO20 00YYeHUs, UX HA3HAYEHUEe U OCHOBHbIE
ocobennocmu. Mopenu MamuHHOTO 00y4yeHus. [IpenBapurensuas oopadboTka
JAHHBIX B CHCTEMaxX MalMMHHOTO 00ydeHus. Jtan «O0ydeHue» B CUCTEMax
MamrHHOTro o0yueHus. [lpunnumnel GopmMupoBaHUsS TPEHUPOBOYHOIO HAOOPa JaHHBIX.
Hcnons3oBanue nepekpECTHON NIpoBepKU. [ unepnapamerpuyeckast ONTUMHU3ALAs.
Dtar o1eHKH 00001aroIel CIOCOOHOCTH B CUCTEMAaX MAIIMHHOTO OOYyYCHHS.

Tema 3.2. Oyenka kavecmea mooenet Mauunno2o ooyyenus. (OCHOBHbBIC
METPUKH OLIEHKH KauecTBa paboThl Kiiaccupukaropa. OueHka mpu MHOTOKJIACCOBOI
knaccuukanuu. OLeHKa KauecTBa MOJICJIeH PEerpecCHH.

Tema 3.3. Ocobennocmu 6blOOpa u cunepnapamempuieckol OnMmuMU3ayun
Mmooenetl mawunHozo ooydenus. OCOOCHHOCTH BBIOOpa ONTUMAIBHON MOJIEIH
MamuHHOTO 00y4eHus. [Ipobiaema nepeoOydeHus u HenooOydeHus. Tunosas
3aBHCUMOCTB MEX/TY CJIOXKHOCTHIO MOJIEIH MAIIMHHOTO O0yYeHHS U OLEHKON &

s dextuBHOCTH. THUOBAs 3aBUCUMOCTD OILIEHKU 3PHEKTUBHOCTH MOeNEeH
MAIIMHHOTO O0yYEeHHS OT pa3Mepa 00ydJaromiel mocIeI0BaTeIbHOCTH.

Paznen 4. Peasmsanusi ajaropurMoB MalIMHHOrO o0y4deHuss Ha Python.
Moayaun NumPy, Pandas, MatPlotLib, Scikit-Learn

Tema 4.1. Ilpoepammuasn peanrusayusi mooenel MauunHo2o ooyyenus. CTpoeHHe
1 QyHKIMM OUOJIOTHYECKOTo HelpoHa. Peanusanus kitacca Perceptron u anropurma
oOyuenus nepcentpona Ha Python. Peanuzanus monenu aqanTUBHOTO TUHEHHOTO
HeripoHna (ADALINE). Tpenuposka ADALINE metogamu nakeTHoro u
CTOXaCTHUYECKOTO TPAJUEHTHOTO citycKa. JluHaMmuyeckoe o0ydeHue.

Tema 4.2. Ochnosnvie Oubruomexu mawunnoz2o odyuenus. Momymu NumPy,
Pandas, MatPlotLib, Scikit-Learn.

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

Tema 4.3. Ocnosnuvle mooenu kraccuguxkayuu. MoJenb JIOTUCTHIECKOM
perpeccun. TpeHHPOBKA JIOTMCTUYECKOI perpeccHoHHOM Mojenu B scikit-learn.
Pemenue npoGiemsl nepeoOydeHus Mpy MOMOILIM peryisipuzanu. MeTo OnopHbIX
BekTopoB (SVM). Kitaccudukanus ¢ MaKCHMaIbHBIM 3a30POM H C MSTKHM 3330pOM
Ha ocHOBe SVM. Pemienue HenuHeHHBIX 3a/1a4 sAepHBIM MeToIoM SVM. Monenu
MalIMHHOTO 00yUeHUsl Ha OCHOBE JIepeBbeB petieHui. OObsICHEHHE PE3YIbTaTOB
o0yuenust. Cirydaituplii iec. Mojiesb MallimHHOTO 00yYeHuUs Ha OCHOBe K Omkaiiimx
coceneil. HauBnblil baiiecoBckuii knaccudukarop. . Kommnosunuu anroputMon
MalMHHOro o0y4yeHus (ancambaeBoe o0yuenue). Komuter 60nbIIMHCTBA, O3TTHHT,
OYCTHHT, CTeKKHHT.

Pa3pea S. IIpenodpadorka JaHHBIX B CHCTEMAaX MAaIIMHHOTO 00y4eHUsI.

Tema 5.1. Texnuxku npeoodopabomxu.  Pemienue mnpoOiaemMbl MHPOMYHIEHHBIX
naHHbIX. OOpaboTka KaTeropualbHBIX JaHHBIX. Pa30uBka HaOopa JaHHBIX HA|
TPEHUPOBOUHOE U TECTOBOE MOJMHOXKecTBa. [IpuBeneHHe MPU3HAKOB K OJAMHAKOBOW
mkane. OToéop conepKaTeabHbIX MPU3HAKOB. Onpeenenne BaKHOCTH IPU3HAKOB.

Tema 5.2. Cocamue Oannvix. CHIKCHHE Pa3MEPHOCTH 0€3 YUUTENsI Ha OCHOBE
aHajM3a TJIaBHBIX KOMITOHEHT. (CkaTWe MJaHHBIX C YYHUTENIEeM IyTeM JIMHEHHOTO
JUCKPUMHHAHTHOTO aHaiu3a. SIMepHbI MeToJa aHanu3a IJIaBHBIX KOMIIOHEHT JUIs
HEJIMHEHHBIX 0TOOPaKECHUH.




Pa3nea 6. [lpumeHeHue KOHBeiepoOB /ISl ONTUMHM3ALHHA MOTOKOB ONepanuii.
Hactpoiika MalIMHHO-00y4aeMbIX Mo/ieJieil METOJ0M CETOYHOI0 NMOUCKA.
Tema 6.1. Onmumuzayus u HACMPOUKA MoOeleld MAUUHHO20
06yuenus. ONTUMU3ALMS TOTOKOB ONEpalMii IpY MOMOIIM KOHBeWepoB. ToHKkas
HAaCTpPOWKa MOJEJIE METOJ0OM CETOYHOI0 IOUCKaA.
Tema 6.2. Pewenue npuxiaousix 3aoay. [IporHo3upoBaHre 3HAYCHHIA
HETPEePHIBHOH 1IeTIEBON IEPEMEHHOM Ha OCHOBE PErpeCCMOHHOr0 aHaiu3a. Pabota ¢
HEMAapKUPOBAHHBIMU JAHHBIMU - KJIACTEPHBIN aHaINn3. TpeHUPOBKA HCKYCCTBEHHBIX
HEHPOHHBIX CETEH JUIsl paco3HaBaHus n300pakeHnil. OCHOBHBIC TEHICHIINH
Pa3BUTHS TEXHOJIOTHIM MalTMHHOTO 00Yy4YeHUS

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOIHUILIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHs U UX TPYJIO0EMKOCTb

Ne
/o

Templ MpakTU4ECKUX
3aHATUN

@OpMBI IPAKTUYECKHUX
3aHATUN

TpynoemMKkocTs,
(gac)

N3 Hux
MPAaKTUYECKOU
MOJATOTOBKH,
(gac)

No
pasnerna
TIACIIAII

JIAHBI

Cemectp 7

Pa3pabotka moznenu
JUHENWHOT O
aJlanITUBHOTO
HelpoHa
(ADALINE) na
OCHOBE 6a30BOT0O
KJ1acca IepcenTpoHa

rpynmnoBas

Knaccudukanus Ha
OCHOBE
NIEPCENTPOHHON
MOJIEIIH C
HCIIOJIb30BaHHEM
oubimoreku Scikit-
learn

rpymnmnoBas

Knaccudukanus Ha
OCHOBE MOJICIU
JIOTUCTHYECKOM
perpeccuu ¢
HCIIOJIb30BaHUEM
ouobmmnorexu Scikit-
learn

rpyImnoBas

Knaccudukanms
METOJIOM OMOPHBIX
BEKTOPOB C
HCIIOJIb30BaHHEM
oubmmorexu Scikit-
learn

rpyIIoBas

Knaccudukanmst
JIMHENHO
pa3enuMBbIX
00BEKTOB (TpH

rpyIIoBas




MpHU3HAKa, YEThIPE
KJiacca) ¢
HCIIOJIb30BaHHEM
ouobmmnorexu Scikit-
learn

Knaccudukanmst
JIMHEHHO
Hepas3IeTMMBbIX
00BEKTOB C
HCIOJIb30BaHUEM
oubmmnorexu Scikit-
learn

rpynmnoBas

Bcero
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4.4. JlabopatopHble 3aHATUS

Tembl 1aG0paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTb IIPUBEACHBI B Ta0MIIE .

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIO0EMKOCTb

Ne
/o

HanmenoBanue mabopaTopHbIX padoT

TpynoemMkocTsb,
(gac)

N3 Hux
MPAKTUYECKOU
MOATOTOBKH,
(dac)

Ne
paszaena
JUCILAIT

JINHBI

Cemectp 1

PazpaboTka Moaenu TMHEHHOTO
agantuBHoro Helipona (ADALINE) na
OCHOBe 0a30BOT0 KJIacca IMepcenTpoHa

Knaccudukanust Ha 0CHOBE IEpPCENTPOHHOM
MOJIEJIU C UCTIOJIb30BaHUEM OMOIMOTEKHN
Scikit-learn

Knaccudukanust Ha o0CHOBE MOJIeTTH
JOTUCTUYECKOU PErPECcCUu ¢
ucnob30BanueM oubaroTeku Scikit-learn

Knaccudukanus MeTo1oM ONOPHBIX
BEKTOPOB C MCIIOJIb30BaHUEM OMOIMOTEKH
Scikit-learn

Knaccudukanus mTMHEHHO pa3aenuMbIX
00BEKTOB (TpHU MpPU3HAKA, YETHIPE KJlacca) ¢
rncnonap3oBanueM ouonuoreku Scikit-learn

Knaccudukanus mMHelHO Hepa3aeInMbIX
00BEKTOB C UCIIOIB30BAHUEM OMOIMOTEKHA
Scikit-learn

Pemenue 3amaun [UarHoCTUKU
HeI/ICHpaBHOCTeI\/'I IIOAIINITHUKOB Ka4YCHUS 110
pe3ynbTaTaM BUOPAIIMOHHBIX
HICCIIENOBAHUMN.

Bcero
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4.5. BeInosHeHNe KypcoBOIo IPoeKTa/ KypcoBOW paboOThI

VY4eOHBIM MJIaHOM HE TPETyCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJaroIIXCs

10




Buapl camocTosTenbHON paboOThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0HIIE /.
Tabnuna 7 — Bunbl caMocTosATeIbHON PabOTHI M €€ TPYAOEMKOCTh

o Bcero, | Cemectp 7,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
W3ydeHue TeopeTHuecKoro MmaTepuania
11 11
nucuurmiuael (TO)
Kypcopoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brinmonaenue pedepara (P)
[ToaroroBka K TEKyIieMy KOHTPOJIO 10 10
ycneBaemoctH (TKY)
Homamnee 3aganue ([13)
Kontponbnsie pabotsl 3a04nukoB (KP3)
[ToaroroBka K MpOMEXKYTOUHOM 10 10
atrecrauuu (ITA)
Bcero: 31 31

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUIS CAaMOCTOSITENIbHON PaboThl 00yUaroIuXCcs M0 JUCUUIUIHHE (MOJYJIIO)
Y4eOHO-MEeTOINYECKHE MaTephallbl ISl CAMOCTOSITENbHOW paboThl 00yJaromuXxcs yKa3aHbl B

IL.I1. pa3zaenoB 6-11.

6. HepequL MCYATHBIX 1 3JICKTPOHHBIX y‘IC6HLIX U3IaHUN

[lepedyeHb neYaTHBIX U SJCKTPOHHBIX Y4eOHBIX M3/IaHUH MPHUBEICH B TaOIuUIE 8.
Tabnuua 8— [lepeyeHb Ne4yaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUI

Mudp/
URL anpec

bubnuorpaduueckas ccpiika

Komuectso
9K3EMIUISIPOB B
OubmMoTeKe
(kpome
ANEKTPOHHBIX
9K3EMIULIPOB)

URL.: https://bhv.ru/wp-
content/uploads/wpallimp
ort/files/pdfki/view 2978
978-601-11-0034-2.pdf
(mata oOpareHus:
14.05.2026), Peorcum
docmyna. c80000HbIU

Pamka, C. MammnHoe o0yuenue ¢ PyTorch u
Scikit-Learn: ITep. ¢ aura. / C. Pamka, FO. JTio,
B. Mupmxanunu. — Acrana: ®onuant, 2024. —
688 c.

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

rd/01010476613 (nara
obparmenus: 14.05.2026),
Pesxxcum oocmyna: ona
A8MOPU30BAHHBIX
noJv3ogameineti

Pamka Cebactbsan, Muppxanunm Baxug.
Python u mamHHOE 00yYeHHe: MAITHHHOE 1
rirybokoe o0y4deHue ¢ ucmob30BanueM Python,
scikit-learn u TensorFlow 2, 3-¢ u3n. Ilep. ¢
anri. — CII6.: «/lmanextukay, 2020. — 848 c.

URL.: https://vk.com/wall-
26611081 8910 (mara
oOpamenus: 14.05.2026),
Peoxxcum oocmyna:
Cc80000HDI

IInac Bangep A:xeiik. Python ans cinoxHbix
3aJjadu: HayKa O JIaHHBIX. 2-€ MEKIyHap. U3M. —
Acrana: «CnpuHTt byk», 2024. — 592 c.
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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/record/01010476613
https://search.rsl.ru/ru/record/01010476613
https://vk.com/wall-26611081_8910
https://vk.com/wall-26611081_8910

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

rd/01010476606 (nara
obpamenus: 14.05.2026),
Peoixcum oocmyna: ons

Kepon Opeasen. [IpukinanHoe MalmmHHOE
oOyuenwue ¢ momoripio Scikit-Learn, Keras u
TensorFlow: koHuenMK, UHCTPYMEHTHI U
TEXHUKH JIJIS1 CO3J]aHUSI MHTEIIEKTYaIbHbIX
cucreM, 2-¢ uza.: Ilep. ¢ anrn.— CII6.: OO0

A8MOPU30BAHHBIX
nonbzoeamenet «JImanextukay, 2020.—1040 c.
URL: Ipocu3 [Ixx. [Ipukiagnoe MmammmHHOE 00y4YeHHE

https://codelibs.ru/priklad
noe-mashinnoe-
obuchenie-i-
iskusstvennyj-intellekt-
dlya-inzhenerov/ (marta
obparmenus: 14.05.2026),
Peoscum oocmyna:
c60000HbLIL

Y UCKYCCTBEHHBII MHTEJUIEKT ISl UHKEHEPOB:
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. c60000HbLU

Anapeac MrwoJaep, Capa I'Bugo. Beenenue B
MaIllMHHOE 00y4YeHHE C MOMOIIbIo pPython.
PykoBoCTBO /181 cTIeMaIiCTOB MO paboTe ¢
nmaaaeiMu. — M.: U1 «'eBuccran, 2017. — 393 c.

URL: https://vk.com/wall-
26611081 8167 (nmara
oOpatuenus: 14.05.2026),
Peoxxcum oocmyna:
€80000HbILI

Ju0on Kpuc. MammnHoe o0ydeHue ¢
ucnosabszoBanueM Python. CoopHuk peuenrtos:
ITep. ¢ aurn. — CII6.: BXB-Iletepoypr, 2019.
— 384 c.: un.

URL:
https://progabook.ru/iskus
stvennyj-intellekt-s-
primerami/ (nara
oOpamenus: 14.05.2026),
Peoscum oocmyna:
c60000HbIIL

Jaoummm Ilparuk. McKycCcTBEHHBINM HHTEIUIEKT C
npumepamu Ha Python.: Ilep. ¢ anra. - CIIO.:
00O "lnanextuka", 2019. —448 c.

URL: https://vk.com/wall-
78467318_1002 (nara
oOpatuenusi: 14.05.2026),
Peoxxcum oocmyna:
€c80000HbII

IMocTosmT A. B. OCHOBBI HCKYCCTBEHHOTO
MHTEJUIeKTa B mpumepax Ha Python.
CamoyuuTens. — 2-€ u3J., nepepad. u J01. —
CII6.: BXB-Iletep6ypr, 2024. — 448 c.

7. TlepedyeHb HIEKTPOHHBIX 00Pa30BATEIBLHBIX PECYPCOB
UH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTu «IHTepHeT»

[Iepeuenn

npuBeieH B Tabmuie 9.
Tabmuma 9

AIIEKTPOHHBIX
TEJIEKOMMYHUKAIIMOHHONW CETH

o0pa3oBaTeNbHbIX pecypcoB

«HTEpHETY,

— IlepedeHb 3NEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-

TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHeT»

URL anpec

HaunmenoBauue
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UH(pOPMaLOHHO-
HEOOXOJUMBIX JJISI OCBOCHMS JIHCIUILIUHBI


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

https://pro.quap.ru/

DJ1eMEHTEI QJICKTPOHHOI'O KypCa MO JUCHUIINHE PAa3MCIICHBI
BHyTpH DUOC I'YAII «MHTerpHpOBaHHas cpena 00ydeHus»

https://proproprogs.ru/ml

CaiiT «MammHHOEe 00y4eHue»

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

CTpaHuIla

[Tpodeccnonanbublii HHOOPMAITMOHHO-AHATUTHYECKUN
pecypc, MOCBSIICHHBIN MAIIMHHOMY O0y4YEHHUIO,
pacrno3HaBaHUIO 00PAa30B U MHTEIJIEKTYaJTbHOMY aHAIIU3Y
JTAHHBIX

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

CnpaBounuk o Python s Data Science ot Jlkeiika
Bannepllnaca:

http://archive.ics.uci.edu

Penosutopuit mammuHoro ooyuenust Kanudopuuiickoro
yHuBepcureta B VMpBaiine

http://python.org

OdwunmanbHbIi calT si3p1ka Python

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

Juctpudytus Python, npenHasnadeHHbIi 1is
KpyMHOMacIITabHoW 00paboTKU JaHHBIX, TPOTHO3HON
AQHAJUTHKH U HAYYHBIX BeIYHCICHUN Anaconda

https://qgithub.com/1377877404/
CWRU

AJ'IBTepHaTI/IBHLIe CCBIJIKH IJIA
CKauYMBaHHA JaHHBIX:

https://github.com/AiChiXiaoXiongBi
ngGan/CWRU-dataset

https://github.com/s-whynot/ CWRU-
dataset

Hab6op nanHbIX 10 BUOPALIMOHHBIM HCCIIETOBAHUIM
MOJUIMITHUKOB KaueHUs MOYKHO 3arpy3uTh ¢ caita LlenTpa
JAHHBIX O OJMIMIHUKaX yHuBepcuteta Keiic Bectepn
Peseps (Case Western Reserve University (CWRU) Bearing
Data Center)

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

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecrieyeHHs

No /1t

HanmenoBanue

1 DnexkTpoHHas nHopmMarmoHHo-o00pa3oBaTenbHas cpena ['Y Al «MaTterpupoBanHas

cpena ooyuenus» (https://pro.guap.ru/) pazpaborana corpyauukamu I'Y Al (BBenena B
skcrutyaranuto npukazom I'YAIT ot 06.06.2017 Ne 05-215/17), nepeuens Moayineit u
uX (QyHKIIMOHAILHOE Ha3HAUCHHE U3JI0KEHBI 10 cchiike https://quap.ru/it/system/iso

2 OdunmanbHbIi caliT 00pa3zoBaTeNbHOM opranu3anuu B ceTH «HTepHeT»

(https://quap.ru/), paspaboran corpyauukamu ['YAII (BBemeH B 9KCILTyaTaIHIO
IMpukazom I'VYAII ot 23.03.2023 Ne 05-145/23)

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

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

4 Anaconda3-2025.12-2-Windows-x86 64 (rmuyensuu GPL/LGPL/MPL)

5 Python 3.13.9 64-bit

(ruyensuu 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://github.com/1377877404/CWRU
https://github.com/1377877404/CWRU
https://github.com/AiChiXiaoXiongBingGan/CWRU-dataset
https://github.com/AiChiXiaoXiongBingGan/CWRU-dataset
https://github.com/s-whynot/CWRU-dataset
https://github.com/s-whynot/CWRU-dataset
https://guap.ru/it/system/iso
https://guap.ru/
https://guap.ru/it/system/iso/po

6 | Spyder6.1.0 (ruyensuu GPL/LGPL/MPL)

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBbIX npu
OCYIIECTBIICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUIIIHHE

[lepeyeHp HCMONB3yeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyenr HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

1 OnexkTpoHHbIN Katanmor oudimoreku ['Y ALl ¢ qoctymmom k 6a3e MoTHOTEKCTOBBIX

u3nanuii (https://1ib.quap.ru.), moctyn yepes TMYHBIA KAOUHET YUTATENS OMOIMOTEKH
I'VAII

2 Hayunas snexkrponnas 6udnuoreka «eLIBRARY» (https://elibrary.ru/), noctyn uepes
TUYHBIN KabuHeT yntarens oubmmoreku 'Y Al a takke o IP -anpecam I'VAIL

3 OBC «Jlanby (https://e.lanbook.com/), noctym yepes TUYHBIH KAOUHET YUTATEIS
oubmuorexku I'YAIL a Taxxe no IP -agpecam 'Y AII

4 3BC Znanium (https://znanium.ru/), noctym 4epe3 JTUYHBII KAOMHET YUTATEIIS
oubmmoteku ['YAII, a Taoke no IP -agpecam 'Y AIT

5 Omnnaiin-kaura «CripaBOYHHUK 10 HayKe o JaHHbIX Python»
https://jakevdp.qgithub.io/PythonDataScienceHandbook/05.06-linear-regression.html

6 JlaTaceTsl 10 MaIMHHOMY O0Yy4YEHUIO

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

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUUECKON 06a3bl

Ne HaunmeHoBaHue cocTaBHOM yacTu Howmep aynutopun
n/m MaTepUaJIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
1 | MyneTuMenuitHast JeKIMOHHAS Ay TUTOPUSL: 21-21 (yn. bonbmias

CriennanusupoBaHHas MeOesb; TEXHUYECKHE CPEICTBA Mopckasi, 1.67, muT. A)

o0y4eHus, ciryKalue JUIsl IpeICTaBIeHUs yaeOHOH
nHpopManuu 60JbIION ayAUTOpUN; HaOOp
JeMOHCTpallMOHHOT0 060pynoBanus (MHTepakTUBHBIHI
MYJIbTUCEHCOPHBIN AUCIUIEN HA NIEPEKATHON CTOMKE
FocusTouch lnaronans 70" — 1 wrt., [I9BM — 1 mit.);
ObecnieueH 10CTYM B AJIEKTPOHHYIO HHPOPMALIMOHHO-
obOpazoBarenbhyto cpeay 'Y All mo nokanbHOM
BBIYHCIIUTENBHOM ceTu miu Touke qocryma WiFi.

2 | JJaboparopusi KOMIIBIOTEPHOTO MOJIETMPOBAHUS: 31-04 (yn. bonpimas
— CIenuanu3upoBaHHas MeOeIb; Mopckasi, 1.67, muT. A)
— TEXHUYECKHMEe CpelacTBa  OOydeHus, Ciyxamye Juis
npenacraBieHuss yuyeObHoi wundopmaumu; [IOBM - Jlucrneit
nnTepakTuBHbId HTC- 1 .

JlabopaTopHoe oGopynoBanue: [I9BM — «Mecto pabouee
aBTOMATHU3MpPOBaHHOE» — 18 miT.
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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

ObecnieueH 1OCTYM B AJIEKTPOHHYIO HHPOPMALIMOHHO-
obOpazoBarenbhyto cpeny ['YAIl o nokanbHON
BBIYHCIIUTENILHOM ceTh min Touke gocrymna WiFi.

10. Onenounsie cpeacTBa AJIsl MPOBEICHUS IPOMEKYTOUHOM aTTeCTaI[H
10.1. CoctaB OLIEHOYHBIX CPEACTBAIS MPOBEACHUS MNPOMEXKYTOUYHOH aTTEeCTALUH
o0yJaromuxcst Mo JUCUUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOUHBIX CPEACTB JUISL IPOBEJCHUS POMEKYTOYHOM aTTeCTalluH

Bua npomMexyTo4HOM arTecTanuu [IepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH

Crnucok BOMpOCOB K AK3aMEHY;
TecTnl.

[Tpumeuanue: *sK3aMEeHAIIMOHHBIE OMIIETHI (POPMUPYIOTCSI HA OCHOBE BOIIPOCOB U 3aj1ay TaOauus 15.

10.2. B kayectBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydarouuMucs NMpUMEHseTcsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B Teuenune cemecTpa MOXKET MCIOJIb30BATHCS

100-0ayuipHas  mkaia

MO,HYHLHO'pefITHHFOBOfI CHUCTCMBbI yHI/IBepCI/ITeTa, mpaBujia

HCIIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIHMM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

I'VAIL

Tabmmua 14 —Kpurepuu olieHKH YpoBHS chOPMHUPOBAHHOCTH KOMIETEHITHIH

OreHKa KOMITETEHITUN

5-0ayuipHad MIKaia

XapakTeprcTuka c(hOpMUPOBAHHBIX KOMITETEHIINIA

«OTIIMYHO»
(Ga4YTCHO»

OO6yuaromuiicst:

— T1y0OOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN MaTepUa,

— YBEPEHHO, JIOTUYHO, ITOCIICIOBATEIBHO M IPAMOTHO €r0 M3JIaraer;

— ONUpasCh Ha 3HAHWS OCHOBHOM M JIOTOJHUTEILHOW JIUTEpPaATYpPHI,
TECHO CBSI3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHUS C MPAKTHICCKON
NESATSIILHOCTHIO HAPABIICHHUS;

— yMell0 000CHOBBIBAET M apPTYMEHTUPYET BhIIBUTAEMbIC UM HICH,

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— CBOOOJTHO BJIAJICET CHCTEMOM CIIeIINATH3UPOBAHHBIX TTOHITHH.

— nipaBWIIBHO BEIMOIHWI OT 90% 10 100% TecToBBIX 3aMaHui .

(XOPOLIO»
GaduTCHO»

OO6yuaromuiics:

— TBEPAO YCBOWJ IMPOrPaMMHBIN MaTepHall, [PaMOTHO U MO CYUIECTBY
W3JIaraeT €ro, ONMUpasCh Ha 3HAHUS OCHOBHOW JTIUTEPATYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOEHHBIE 3HAHMS C NPAKTUYECKOW JEeATEIbHOCTHIO
HaIpaBIICHUS;

— apryMEHTUPYET HayYHbIC MTOJIOKEHNUS;

— JIeJIaeT BBIBOJBI M 0000IICHHUS;

— BJIQJICET CUCTEMOMN CIIeMAIU3UPOBAHHBIX TOHITHI.

— IMpaBMIBHO BRIMOJHUA OT 70% 10 89% TeCTOBBIX 3aaHui .

«yZIOBJIETBOPUTEITHHOY
<«BAYTEHO»

— o0yyarouuiicss yCBOWJI TOJIbKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
M0 CYIIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHHUS TOJBKO OCHOBHOW
JUTEpaTyphl;

— JIOTMYCKaeT HECYIIECTBEHHbIC OMMOKN U HETOYHOCTH,

— WUCTIBITHIBAET 3aTPYAHEHUS] B MPAKTHYECKOM MPUMEHEHUHM 3HAHHM
HaMpaBJICHUS,

— cnabo apryMeHTHPYET HayYHBIE MOJI0KECHHUS,

— 3aTpyAHsieTcs B (OpMYITHMPOBAHUU BBIBOJIOB U 0000IIEHUT;

— YaCTUYHO BJIQJICET CUCTEMOM CIEIMATN3HUPOBAHHBIX MOHATHM.

— IIPaBUJIBHO BBIMOIHII OT 51% 110 69% TeCTOBBIX 3aaHH .
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka c(hopMUPOBAHHBIX KOMITCTCHITHIA

HCYIOBJIICTBOPUTEIILHO
«HEC 3a4YTCHO»

— oOy4Jaronuiicss HE YCBOWJ 3HAYUTEIBHOW YacTH MPOTPAMMHOIO
Marepuaia,

— JIOMYCKAeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  IIpH
PaccCMOTpPEHHUH MPOOJIEM B KOHKPETHOM HAMpPaBJICHUH;

— UCTIBITHIBAET TPYIHOCTH B IMIPAKTUYECKOM MTPUMEHEHNUN 3HAHUH;

— HE MOXKET apryMEHTUPOBATh HAYYHbIE TIOJIOKEHUS;

— He (OpMYIHPYET BHIBOJOB M 0000IICHUH.

— MPaBUJIBHO BRINOJIHUI MeHee 51% TecTOBBIX 3aMaHu .

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! qy1st 5x3amMeHa npecraBieHbl B Tadbnuie 15.

Tab6muma 15 — Borpocs! i1 9k3aMeHa

Ne
n/a

Kon

Hepequb BOIIPOCOB IJIAA DK3aMCHaA
HHIWKaTOopa

1. Jlaiite omnpenenenue mnoHsTuio «MckycctBeHHbld uHTeekT». Ilosicaure | OIIK-

TepMuHbl  «Cnabblif  MCKYCCTBEHHBIH  MHTEIUIEKT» U «CHUIIbHBIN
HCKYCCTBEHHBIN UHTEILIEKT. Ilepeuncnure 0COOEHHOCTHU
ciaboopMaIn30BaHHBIX 337ay KaK OCHOBHOM 00JacTH NPUMEHEHUS
TEXHOJIOTHMIl HCKYCCTBEHHOro HHTe/UlekTa. IlpuBeaute npumepsl Takux
3ajay.

. Ilo kakoMy mnpu3HAKy MOXHO BbLAECIUTh MHTEJUIEKTYyalbHbIE 33Ja4M CpPEAU
apyrux  3amad  obpaborkum  uHpopmanuu?  I[lpuBenure  mpuMepbl
MHTEJJIEKTYaJbHBIX 3aja4. [losicHuTe, YTO Ha3bIBalOT MHTEIEKTYaJIbHBIMU
UH(POPMALMOHHBIMU TEXHOJIOTHUSIMH.

. Jlalite ompeneneHue mnoHsATHIO «MamuHHOEe 00ydeHHEe». C YeM CBsS3aHO
CBOWCTBO 00yueHMs B Takux mMozeisax? Ilepeuncianre ocHOBHBIE (haKTOPHI,
BIHSIOMME Ha S(PQPEKTHUBHOCTH HCIOIB30BaHUS METOJOB MAIIMHHOTO
o0y4yeHHUsl, ¥ JaliTe UM KPaTKYIO XapaKTEepUCTHKY.

. IlpuBenure kinaccu(uKalMiO CUCTEM MAUIMHHOIO OOy4YeHHUS MO O0bEMY U
TUIy KOHTPOJsS BO BpeMsi OOYy4YeHHs, B 3aBUCHUMOCTH OT CHOCOOHOCTH
00y4JaTbCsl Ha OCHOBE IMOTOKA BXOJSIIUX JIAHHBIX, MO CIIOCO0Y 00001IeHus
3HaHMM. JlaliTe KpaTKyl0 XapakTEpUCTHKY IIEPEUYHCICHHBIM KJlaccaM
CHUCTEM.

. Iloscaure ocoOeHHOCTH OOY4YeHMsI C Yy4YUTeJNeM Kak BHJAa MAIIUHHOTO
oOyuenus. [IpuBenuTe TMOCTAaHOBKY 3aJayd OOY4YEHHS C YUUTENIEM.
[lepeuncnure TUIBI 3aJa4 OOy4YEHUs] C YYUTENEM, B 3aBUCHMOCTH OT BHJa
MHOJKECTBA  JONMYCTUMBIX  OTBETOB. [losicHMTE, 4YTO  Ha3bIBAaeTCsH
IPU3HAKOBBIM ONHCAHUEM OOBEKTAa U3 MHOXECTBA HUCCIETYEMbIX OOBEKTOB.
Kakue TuIbl NpU3HAaKOB CYIECTBYIOT?

11.3.2

. IlepeuniciuTe OCHOBHBIE ATambl PEHICHUs 3aJaud MAIIMHHOTO OOy4YeHHS C
yuuteneM. [losicHuTe conep:kanne KaKaoro sramna.

. Ilosicuure ocobeHHOCTH O00y4deHHs] Oe3 yuuTeds Kak BHUJA MAIIMHHOTO
oOyuenus. Ilepeunciure Hanbosiee xapakTepHble 00JIACTH UCIOIb30BAHUS
oOyuenus 0e3 yuutens. Kakue TUIBI 3a/1a4 peIIalOTCs METOAaMU O0yUeHUs
6e3 yuntensa? JlaiiTe KpaTKyt0 XapaKTEpPUCTHKY 3TUM 3ajayaM.

. Iosicuure oco6eHHOCTH 00yYeHHUs C MOAKPEIJIEHHEM KaK BUAAa MAIIMHHOTO
oOyuyenus. IlpuBeanuTe MOCTAHOBKY 3alaud OOYYEHHS C MOJKPEIJICHHEM.
OnummMre cxemMy B3aUMOJICHCTBUSI areHTa cO CpPeJol Mpu peanu3aluu
oOyueHuss ¢ nojkpemaeHueM. [lepeuncnure XapakTepHble 007acTH
npUMeHeHHs 00yUYeHHS C MOAKPEIICHUEM.

OIlIK-
11.V.2
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9.

10.

11.

12.

[TosicHuTe 0COOEHHOCTH OIICHKH KauecTBa paboThl kiaccugukaropa. [louemy
koa(urmeHT OIMMOOYHBIX knaccupukanuii  u MIPaBUIIBHOCTH
KjJaccuukanuyu He Bcerga SABIAIOTCA d()()EKTUBHBIMU  ITOKA3aTeNIMU
kauecTtBa Kiaccubukamuu? Yrto Takoe Marpuia HerouHocren? Kak
OTIpPENeIUTh TOYHOCTh M TOJHOTY KJIACCU(HUKAIMH C HCHOJIH30BAHUEM
MaTpullbl  HetoyHocTeil?  Kakue — ocoOeHHOcTHM — KiaccugukaTopa
XapaKTEepU3yIT TOYHOCTh U MOJHOTA?

Kak BbIIISAST  TUNOBBIE  3aBUCUMOCTH  TOYHOCTH  OT  IOJIHOTHI
KJaccu(uKauy, a TakkKe TOYHOCTH M TOJHOTHI OT TOpOra MPHHATHUS
pemenus? IlosicHuTe Takoe moBeaeHUE AaHHBIX 3aBUcuMocTel. [losicHure,
4TO Takoe «wepa F1», kak oHa onpezensercs 1 s Yero UCIOoJIb3yeTcCsl.
[TosicuuTe, KaK UCMONB3YyETCs KpuBas paboyeil XapakTepUCTUKH MPUEMHUKA
(ROC) nmns omenku kadecTBa paboThl Kiaccudukatopa. IlpuBenute
XapakTEepHBIM BHUJA JaHHOW KpuBOW. Kak BBITIAIUT KpuBas pabodeid
XapaKTePUCTUKU MPUEMHHKA TIPH YUCTO CIIydaiiHOUW kinaccudukanuu? s
KaKuX Iesied OOBIYHO HCIOJIb3YeTCS M3MEPEHHE IUIOMIAAU IOJ, KPUBOH
paboueii xapakrepuctuku npuémuuka (AUC)?

[losicHuTe, Kak CTPOMUTCS MaTpUlla HETOYHOCTEW IPpU MHOTOKJIACCOBOU
knaccudukanuu. Kak MOXXHO OLEHUTh TOYHOCTb U MOJHOTY AJS KaXKIIOTO
Kjlacca, a TakXKe pe3yJbTUPYIOIIME 3HAu€HUs TOYHOCTU U IOJHOTHI
KJIacCU(PUKALIHH.

13 TlosicauTe OCOOESHHOCTH OIICHKM KadecTBa paboOThl Mojeiei perpeccuu. B

14.

15.

16.

17.

KaKUX ClIy4dasx OTAAIT HpearodTeHue Kputeputo kadectBa RMSE, a B
KaKHuX cinydasx kputeputo MAE?

B uém coctout cBoiicTBO 0000MIatOIIeii CIIOCOOHOCTH MOZEIN MAIIHHHOTO
oOyuennsi. Kaxkue mnpuéMbl HCHONB3YIOTCS JUIS TEOPETHYECKOW U
IMITUPUYECKOH  OIEHKH  00O0OIIaromeil  CIOCOOHOCTH: OLICHKA
MaTeMaTHIEeCKOTO OXHMIAHUSI CPEIHHX IIOTE€Ph, OICHKA BEPOSTHOCTH
nepeoOyueHus, OICHKa Ha OTIOXeHHBIX maHHbIX (hold-out), orenka
CKOJIB3SIIEro KOHTpois (Cross-validation).

Ha3zoBuTe OCHOBHbIE TPHYMHBI  BO3HUKHOBCHHUSI  MEPEOOYUYCHUS U
HEJ000yUYCHHUST B MOJIENIAX MANIMHHOTO 00yueHus. [lepednciuTe OCHOBHBIC
Cr1oco0bl MUHUMH3AIHHU TIEPEOOYUCHUSL.

[MTosiCHUTE TIOHATHS CMEUICHUSI, JUCIIEPCHHA M HEYCTPAHMMOM MOTPEITHOCTH
KaKk TpEX COCTABISIOMIMX OIIMOKK OO0OOIICHUST MOJeNeil MaIlInHHOTO
00yJeHwusI.

[TosicHute xapakTep W3MEHEHHsS OIEHOK J((GEKTUBHOCTH  MOjelneit
MAIIMHHOTO 00YYEHHs [IPU BO3PACTAHUH UX CIIOXKHOCTH (KpuUgble NPosepKi,
validation curve) u pa3mepa oOydaroieil BBIOOPKH (Kpusvle 00Oyuenus,
learning curve).

18.

19.

20.

21.

22.

[Tepcentpon PoszenOnarra. CTpykTypHas cxemMa © TPaBWIO OO0y4YeHUs
HepcenTpoHa.

Mopnens anantuBHOro suHenHoro HeilpoHa. OOyuenue ADALINE mnpu
IOMOIIM MeTOoJa TPaJUEHTHOro cmycka. [lakeTHbI M CTOXacTHYECKUi
rpauEHTHBIN CIYCK.

Mogens noructuueckoit perpeccuu. [lokaxure, 4To BBIXOJ CUTMOHUAATBHOM
(GYHKIIME MOXHO HWHTEPIPETHPOBATH KaK BEPOSTHOCTH TPUHAIICKHOCTH
OTJENILHO B3SITOT0 00pa3iia nepBoMy Kiaccy.

OOyuenne MojAENM JIOTUCTUYECKOW perpeccud. Pemienne mnpo6sieMbl
nepeoO0y4yeHHs PU MOMOILM peryisipusauuu. L2-perynspusanus

Metox omopHBIX BekTOpoB. Kimaccubukarmsi ¢ MITKHM 3a30pOM  JUIs

[K-1.3.2
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23.

24.

25.

26.

217.

28.

o0ecreyeHnss CXOIUMOCTH ONTUMH3AIMU TPU JOMYCTUMOCTH OLIMOOYHON
KJIacCU(PUKAIIAH.

Pemenne HenMHEWHBIX 3a/a4 MpPHU HOMOIIM METOJA OMOPHBIX BEKTOPOB.
JloGaBnenne Kk  HaOOpy  JaHHBIX  JIOTOJIHUTENIBHBIX  IPU3HAKOB.
Hcnonb3oBanue npusHakoB 6mm3zoctu. RBF-¢ynkuus kak GyHkms momolusi.
I'unepnapaMerpuyeckas ONTHUMM3AaLUsA MOJENEH MAIIMHHOIO OOydYeHHUs.
Hcnonb3oBanue  peméryaToro  MOMCKAa Uil BbIOOpa  HAMITYYIIMX
rUIepnapamMmeTpoB MOJEIH.

Mozens Ha OCHOBE JepeBa NpUHATHS pemeHuil. OCHOBHBIE OCOOEHHOCTH
mogaenu. IToctpoenue nepeBa pelieHUil Ha OCHOBE NMPHUHIMIIA HAaUOOJIBLIErO
npupocta uHpopmanuu. [ unepnapamerpsl, 00ECIEUUBAIOLINE MOJICTPOUKY
MO/JIEJIN.

Mogens Ha OCHOBE ciay4aiHOro seca. OCOOCHHOCTH MOAETH. AJTOPUTM
«BBIpALIMBAHUA» CilydailHOro jseca. ['unepmapamerpsl, oOecneuuBarolIve
MOACTPOMKY MOJIEIIN.

Knaccudukarop Ha ocHoBe k Ommkalmux coceiael M ero 0CoOOCHHOCTH.
['unepnapameTpsl, oOecrnieunBaroue NoACTPOIKY MOJEIH.

HaugHnelii OaiiecoBckuii kinaccupukaTop. OCHOBHbIE OCOOCHHOCTH MOETH H
o0acTi e€ NpUMEHEHUsI.

29.

30.

31.

32.

33.

[Tpuémbl mpeaBapuUTEIbHOW OOPAOOTKM JAaHHBIX B MOJEISX MAIIMHHOTO
oOyuenus. Pemenue mnpoGneMbl ¢ HEOOCTAIOIIMMHU JaHHBIMHU, 00paboTKa
KaTEeTOPUAIBHBIX (UMEHHbIX U NOPAOKOBbIX) JAHHBIX, BBIOOP 3HAYMMBIX
NIPU3HAKOB (ucnonvzosanue L1 peaynsapuzayuu, aneopumm
noCne008amenbHO20 8blO0PA NPUSHAKOS, OUEHKA BANCHOCMU NPUSHAKOS C
NOMOWBIO CILYHAUHBIX ECOB).

Beigenenue TpPU3HAKOB: CKAaTUE JIAHHBIX C TIOMOMIBIO  TTOHMIKCHUS
pPa3MEpHOCTH MPOCTPAHCTBA NPU3HAKOB. AHAIHM3 TJIABHBIX KOMITOHEHT
(Principal Component Analysis). JIuHei#HbIli TUCKPUMHHAHTHBIA aHAIH3
(Linear Discriminant Analysis).

AHcam65u MoJienei MalmmHHOro 00ydeHus. OCHOBHbBIE TOXO/IbI K CO3JJaHHUIO
arcamoreii. barrunr (bagging).

AncambiieBoe oOyuenue. Byctunr (boosting). Anroputmsr Boostl,
amantuBHbIi OycTuHT (AdaBoost), rpaauenTHsblil Oyctiar (GBM).
AmncambieBoe ooyuenne. Crexkunr (Stacking).

[IK-1.¥.3

Bompocsr (3amaun) st 3aueta / qudd. 3aueTa npejpacraBieHsl B Tadbmuie 16.

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

Ne i/m [Tepeuens BompocoB (3aga4) ans 3a4dera / qudd. 3adera

Kon
WHAMKATOPA

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

Ilepeuenp TeM AJIs BBIOJIHEHUSI KypCOBOTO MPOEKTa/ KypcOBOW pabOThl Tpe/CTaBIIEHbI
B Tabmune 17.
Tabmuua 17 — IlepeueHb TeM /sl BBIIOJIHEHUS KYPCOBOT'O MPOEKTa / KYpCOBOM paboThI

No /it
paboThI

[IpumepHBIii TIepedeHb TEM /IS BBITTOTHEHHUST KYPCOBOTO MPOEKTa/ KypCOBOM

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
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Bompocel juis  mpoBeleHUsS TPOMEKYTOYHOM AaTTECTAllMM B BHJE TECTUPOBAHHS
npeJIcTaBIeHbI B Ta0nwie 18.

Ne
n/n

IIpuMepHsIii HepedeHs BOMPOCOB AJIs TECTOB

Kopx
WHAMKATOpa

1 mun. 3adanue komOUHUPOBAHNHO20 MUNA C 8BLOOPOM OOHO20 8EPHO20 OMBEEMAd
U3 YembIPEX NPeONONCEHHbIX U 0OOCHOBAHUEM 8bLOOPA

I/IHCprKLII/IH: HpO‘IHTaﬁTC TCKCT, BI)I6€pI/ITe HpaBHJILHBIP'I OTBCT U 3allMIIUTEC apryMCHTHI,

000CHOBBIBAIOIINE BHIOOP OTBETA

Ornenka koppensiuu 1o [lupcony Mex iy nepeMeHHBIMHE MTOKa3aia
sgagyenne 0. Uto 1o o3Havaer?

A) IlepemeHHBIC HE UMEIOT JTMHEHHON B3aMMOCBSI3H;

b) IlepemeHHbIE HIMEIOT HEMWHEHHYIO B3aHMOCBSI3b;

B) IlepemeHnHble HE MMEIOT HENMHEHHOW B3aUMOCBSI3H;

I') TlepeMeHHBIE NMEIOT MAKCUMAIBHYIO JTHHEHHYIO B3aHMOCBSI3b (TaK Kak
3HAaYEHHE OICHKH | - OTCYTCTBHE B3aMOCBSI3H).

OIIK-11.3.2
OIIK-11.¥.2

Kak cBsi3aHBl Mex 1y OO0 IIIOTHOCTh pacrpeneneHus U pyHKIus
pacrpeneneHus Ciry4aiiHol BEeTUYUHbI?

A) IImoTHOCTH pacmpeneseHus - 5TO MPOU3BOAHAS (DYHKITUU
pacnpezaeneHus;

b) ®yukuus pacmpeneneHus - 3T0 TPOU3BOIHAS TUIOTHOCTH
pacnpeneneHus;

B) DOty BenmuuMHBI HUKAK HE CBSI3aHEL;

I') DTu BenmuuMHBI B3aMHO OOpaTHBI.

OIIK-11.3.2
OIIK-11.¥.2

Kakyro miormanas mo kpuBoit ROC (Area Under the Curve - AUC) 6yaer
nMeTh Oe3ynpedHbli Kinaccudukarop?

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

IK-1.3.2
IK-1.V.3

Kakast U3 MeTpuK MOXeT MPUHUMATh OTPULIATENIbHbIE 3HAYCHHS?

A) R"2;

b) MAE;
B) RMSE;
I') Accuracy.

MK-1.3.2
MK-1.V.3

2 mun. 3adanue KOM6MHUpO€aHHOZO muna c 6bl60pO.M HECKOJNIbKUX 8apuannos omeema

U3 NPEONONCEHHBIX U PAZBEPHYMBIM 0D0CHOBANUEM 8b1OOPA

Wnctpykuus: [IpounTaiite TEKCT, BRIOEpUTE MPAaBUIIbHBIE BADHAHTHI OTBETA U
3aMUIINTE apryMEHTbI, 000CHOBBIBAIOLINE BEIOOP OTBETOB

Kak 6opoTbes ¢ 3¢ dextom nepeodbyueHus?

A) Cnenatp Mojeib npoiie (MeHee KOMIUIEKCHO ),

b) Bzarp meHbIIe 00y4arommx JaHHBIX;

B) Haxomwuts 60mbiie 00y9aromux JaHHBIX;

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

) IloBbicuTh KagecTBO 00yUaromIeil BEIOOPKHU MMyTEM CHMKEHHS IITyMa B
JTAHHBIX, UCTIPABJICHHS OMNOOK, yCTPAaHEHUS BEIOPOCOB U T.1I.;

E) Hanoxwute orpanndeHus Ha IPOCTPAHCTBO MAPaMETPOB MOJIEIH;

2K) IpoBepsTh METPUKH TOJIBKO MO 00yHaroei BEIOOPKE.

OIIK-11.3.2
OIIK-11.¥.2
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Bo3moxHBIMU PCHICHUAMU HpO6J'IeMI>I He,[[OO6y‘l€HI/I$I SABJIAKOTCA:

A) Bribop Oonee cnoxxHON MOAETH ¢ OOJBIIUM YHCIIOM HACTPAaUBAEMBIX
apaMeTpoB;

b) IlpenocraBneHue 00y4aroLieMy alrOpUTMY JIyUIIUX IPU3HAKOB
(KOHCTpyHpOBaHHE MPU3HAKOB);

B) YMeHbenne orpaHudeHA MOAETH (HapUMep, CHIDKCHHUE BEITHIMHBI
TUIeprapaMeTpa peryssipu3alim).

I') Hu oguH U3 mepeyrciIeHHBIX.

OIIK-11.3.2
OIIK-11.¥.2

Kakue u3 MeTpuK COBMECTHO Aal0T IOCTaTOYHO MOJHYIO XapaKTEPUCTHKY
KJaccuuKaTopa npu HecOanaHCUPOBaHHOH BBIOOpKE?

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

IK-1.3.2
IK-1.¥ .3

Kakue METOAbI MAIlIMHHOTO 06y‘IeHI/I$[ HUCHOJB3YCTCA AJIA
kinaccuduxanun?

A) Jluneiinas perpeccus;

b) Jloructuueckas perpeccus;

B) I'pagmeHTHBIH CITyCK;

I') MeTon riaaBHBIX KOMIIOHEHT;

1) Meron K-cpennux;

E) Metox omopHbIX BekTOpoB (SVM).

IK-1.3.2
IK-1.V.3

3 mun. 3aoanue 3aKpvblmoco muna Ha yCmanoeleHue coomeemcmaeust

Huctpykius: [IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHUE. K Kax a0 MO3UINH, TaHHOU B
JICBOM CTOJIOIIE, IOJIOEPUTE COOTBETCTBYIONIYIO MTO3UIIHIO B IIPABOM CTOJIOLIE

YcraHoBuTe COOTBETCTBHE. THIBI MPU3HAKOB B MALIMHHOM OOYYEHHH U
UX OIHMCaHUE

1 KonmuecTBeHHbIE A) IlepemenHas, KOoTopas U3MEPSIETCS B peabHbBIX
(HenpepbIBHBIE) YHciIax, HalpUMep, BO3PACT WIIN 10XO0.
2 KareropmnanbsHbie b) Ilepemennas, KoTopas IpUHUMAET 3HAYCHUS U3
(ITICKpeTHBIC) OTPAaHUYCHHOT'O0 MHOXKECTBA, HAIIPUMED, TTOJT WU
LBET
3 TlopsinkoBble B) KareropuanbHblil mpu3HaK, KOTOPIH MOXKET OBITH
YIOPsIIOYEH, HaPUMep, OLIEHKa MPOAYKTA I10 IIIKaje
orl o5
4 bunapHbie I') KareropuanbHblii mpu3HAK, KOTOPHII MOXET
MIPUHUMATH TOJBKO JBA 3HAUYEHUS, HATIPUMED,
€CTb/HET WJIH TPaBAa/JI0XKb
) Texct, mpencTaBieHHBIN B BUAE HA0Opa CJIOB MM
CHUMBOJIOB, UCIIONIB3YETCA MPU aHAIN3€E TEKCTa WU
pu paboTe ¢ JAHHBIMH M3 COLMAIBHBIX CETeH

OIIK-11.3.2
OIIK-11.Y¥.2

10

Cocrasinsmomnue ook 0000IIeHUsT MOJIENIA MAIIMHHOTO 00yYeHus

1 Cwmemienue A) Cucrematuyeckas OomuOKa, CBs3aHHAs C HEBEPHBIMHU
MIPEIOJIOKEHUSIMU O XapakTepe nanHbix. [loka3siBaer
HACKOJIBKO JaJICKO MPOTHO3bI MOEIN HAXOATCS OT
KOPPEKTHBIX IPOTHO30B B IIEJIOM P MHOT'OKPaTHOM
00y4YeHUHN MOJIEITH Ha Pa3HbBIX ITOJIMHOKECTBAX
oOyuJaromero Habopa JaHHbBIX.

2 Jucriepcust b) Ciy4aitras ommoKa, CBsI3aHHAS ¢ UpE3MEPHOU
YYBCTBUTEIBHOCTHIO MOJIEITU K HEOOJIBIINM

OIIK-11.3.2
OIIK-11.Y.2
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HU3MEHEHUSIM B 00yJaromux JaHHbIX. M3mepser
CTENEeHb M3MEHYMBOCTH ITPOTHO3a MOJEIIH IS
kiaccu(uKauy OTACIBHOro 00pasua npu
MHOTOKpPaTHOM 00YYE€HHH MOJIENH, HApUMep, Ha
Pa3HBIX TOAMHOXECTBaxX 00ydJaromero Habopa JaHHBIX.
3 Heycrpanmmass ~ B) IlosiBrsieTcst BciieZICTBHE 3alTyMIICHHOCTH CaMUX
TIOTPEILHOCTh JTAHHBIX.

11

YcraHoBuTe CcOOTBETCTBHE. THUNBI aHcaMOiiell Mojeneil MalIMHHOTO
o0ydJeHUs 1 OTIMCaHne

1 barrusr A) MeTom mocTpoeHMS HECKOJIBKUX MOJCIICH Ha
Bootstrap Aggregating) OCHOBE CITy4aiHBIX TOABBIOOPOK 00yHUaroIeit
BBEIOOPKH, arpErUPOBAHUE PE3YJITATOB IS
MOJYYEHUS] OKOHYATEITHHOTO POTrHO32
2 bycrurr (Boosting) b) Cmocob mocTpoeHus mocie0BaTeIbHOCTH
cna0bIX MOJENeH, Kaxaas cieayomas
o0y4JaeTcs Ha JaHHBIX, Ha KOTOPBIX
npepIyINas TOMmycKaia OIuOKH
3 Crekunr (Stacking) B) Merton, B KOTOpOM HECKOJIBKO MOJICIICH
00yy4aroTcsi He3aBHCUMO, a 3aTEM UX
Pe3yIbTAThl HCIONIB3YIOTCS B KAYECTBE
MIPU3HAKOB B OOITCH MOIeIH
I') Meron, npu KOTOPOM HECKOJIBKO MOJETeH
TOJIOCYIOT 32 OKOHYATENIbHBIN MPOTHO3,
B3BEIIICHHOE WIJTH PAaBHOMEPHOE KOJIHYECTBO
TOJIOCOB Pa3HBIX MOJIENIC MOKET OBITH
HCIIOJIb30BaHO

IK-1.3.2
IK-1.Y.3

12

YcraHoBUTE COOTBETCTBUE. THIBI pErysipu3allid MOJAENEH MAIIMHHOIO
0o0ydJeHUs 1 UX ONICAHNE.

1 L1 perymsiprsarmst A) Meron, KoTOpHIi q0OaBIsIeT mrpad K
(Lasso) (hyHKITMOHATY TIOTEPh 10 a0COTFOTHON BEIMYMHE
K03 (HUITUEHTOB MOJICIIH, TI03BOJISIET IPOBOIUTh
0TOOp NMPHU3HAKOB
2 L2 perymsipyzaryist B) Meton, xotopslii nobasisieT mrpad K
(Ridge) (yHKIMOHAY MTOTEPh MO KBaApaTy 3HAYCHUH
K03 (HUITUEHTOB MOJIENHN, CIIOCOOCTBYET
YMEHBIICHHUIO BECOB KO3 (HUIIMEHTOB
3 Elastic Net B) Meton, kotopsliii coBmentaer B cebe L1 u L2
PETYISIpHU3aIHIO, TIO3BOJISIET OATaHCHPOBATh
MEKITy 0TOOPOM TPH3HAKOB M COKpALICHUEM
BECOB
4 Dropout I') Texnuka, KOTOpast HpUMEHsIETCS 1Jisi OOPBOBI ¢
nepeoOydeHneM HEWPOHHBIX CETEH, 3aKIIF0UaeTCs
B CIIy4allHOM MCKJIFOYEHHH YaCTH HEMPOHOB B
polecce 00y4IeHus
J1) TexHwuka, KOTOpas UCIIOIB3YETCS IS
ONITUMM3ALMH IIpoliecca 00yUeHHS, 3aKITI0YaeTCs
B OCTAaHOBKE OO0YYEHUS MOJIENIN Ha PAHHUX
JTamnax, Korjaa HeT 3HaYUTEIbHOTO IPUPOCTa
KayecTBa

IK-1.3.2
IIK-1.V.3

4 mun. 3aoanue 3axpvimo2o muna Ha yCmMaros8ieHue nocied08amenrbHOCMu

WNHucrpykuus: ITpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEN0BATEIBHOCTD.

3anuiure COOTBCTCTBYIOIIYIO IMOCJICAOBATCIILHOCTD 6YKB CJICBA HAIIpaBO

13

Onpe;[eJmTe MoCJICAOBATCIILHOCTD NPUHATUSA UHTCIIJICKTYAJIbHBIX peH_IGHI/Iﬁ
YCJIOBCKOM.

OIIK-11.3.2
OIIK-11.Y¥.2
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A) Hannsbie (00paboTKa);

b) Mndopmanus (mo3nanue);

B) 3nanue (oOHapyXeHHE 3aKOHOMEPHOCTEH );
I') Ilonnmanue (BBIBOJ YMO3aKIIOUECHUH);

1) Paccyxaenue (IpuHSITHE PEILICHUN).

14 YKaxuTe MoClieI0BaTEILHOCTD ATAOB MAIIMHHOTO O0YYCHUSI. OIIK-11.3.2

OIIK-11.Y.2

A) Ouenka Mmonenu (BEIOOp KPUTEPUCB KAYeCTBA, CPABHCHHE PA3TMYHBIX
anroput™MoB MO);

b) Ilpeno6paboTka maHHBIX (BBIACIICHHE MTPU3HAKOB, OTOOP MMPHU3HAKOB,
CHI)KCHUE pa3MEPHOCTH, MACIITAOMPOBAHKUE TTPU3HAKOB, B3ATHE
BBIOOPOK);

B) IIporHosupoBanue (HCIOIH30BAHNE MOJICIH);

I') Obyuenune monenu (0T60p MoaeNH 1 00ydeHHE, BEIOOP METPHUKH
KauecTBa, MePEeKPECTHAS MTPOBEPKaA, TUIIepIIapaMeTpuIecKas

ONITHMU3ALIHS).
15 Vkaxkure 1ociIe10BaTEIbHOCT DTAl0B B3aNMOAEUCTBUS ar€HTOB CO IK-1.3.2
CpeJIoit B MAIIMHHOM O0YYEHUH ¢ MOJKPEILIEHUEM, KOTOPbIE Al Ha3BaHHE IIK-1.Y.3
Mmerony o0yueruss SARSA/

A) Cocrosaue;
b) [eiicTue.
B) Ilogkpennenue;

5 mun. 3adanue omxpviMo2o Muna ¢ pa3eepHymviM OmMeemom

Wuctpykuus: [IpounTaiiTe TEKCT U 3aNMIIATE pa3BEPHYTHI 000CHOBAaHHBIN OTBET
WIM HAIIMIIUTE MPOIYLIEHHOE CJIOBO/CI0OBOCOUETAHNE

16 Knacrepuzanusi, cCHIDKEHHE pa3MEepPHOCTH JTaHHBIX, TOUCK aHoManuit u ap. | OIIK-11.3.2
— 3TO AITOPUTMBI B KOTOPBIX HCIIONB3YETCS 00yICHUE OIIK-11.V.2

17 — 9TO METOJl MAaLIMHHOro o0ydeHus, B KortopoM areHt | OIIK-11.3.2
00y4aeTcs Ha OCHOBE OOpaTHOM CBA3M OT cpelbl ¢ Henblo Makcumusanuu | OIK-11.Y.2
BO3HATPAXKICHUS

18 MeTtopl HCIIOJIB3YIOTCS I OLIEHKH Ka4eCcTBa MOJEIU IIK-1.3.2
MAIIMHHOTO 00y4YeHUsl, CpaBHEHHMS MOJIENIeH U BEIOOPa ONTUMAIBHONW MOJICITH. HK-1.¥.3

19 Ha3bIBalOT 3 (EKT, mpu KOTOPOM KayecTBO paboThl anroputma Ha | 11K-1.3.2
HOBBIX 00BEKTaxX, HE BOLICANINX B COCTAaB OOyUYEHUs, OKa3bIBACTCS IK-1.Y.3
CYILECTBEHHO XYK€, 4YeM Ha 00ydJaromieii BEIOOpKe.

[pumeuanne: CUCTEMA OLIEHUBAHMS TECTOBBIX 3AJIAHUI.

1-i Tun. 3aganre KOMOMHIPOBAHHOTO THTIA C BEIOOPOM OJHOTO BEPHOTO OTBETA M3 YETHIPEX MPEITOKECHHBIX U
000CHOBaHHEM BBIOOpA CUNTAETCSI BEPHBIM, €CIIH IPABIIIFHO yKa3aHa Iu(pa ¥ MPUBEICHBI KOHKPETHBIE apTyMEHTHI,
UCIIONB3yeMble TIPH BBIOOpE OTBETA.

[TonHOE coBmasieHHe ¢ BEpPHbIM 0TBETOM — 1 Gat.

HesepHslii oTBeT Witk ero orcyrcTre — 0 6asioB.

2-it THN. 3agaHue KOMOMHUPOBAHHOTO TUIA C BHIOOPOM HECKOJIBKMX BaPUAHTOB OTBETA U3 MPEIOKECHHBIX U
pa3BepHYTHIM 000CHOBaHHEM BBIOOpA CUMTACTCS BEPHBIM, €CIIH MPABUIIBHO yKa3aHbI U(PHI U IPUBEICHBI KOHKPETHbIC
apryMEHTHI, UCIIOIb3yeMbIe IPH BEIOOPE OTBETOB.

[NonHoe coBnaneHue ¢ BEpHBIM OTBETOM — | Oat.

Ecnm momymmens! ommOKy 1 OTBET OTCYTCTBYeET — O GayuioB.

3-ii THN. 3amaHue 3aKPBITOTO THIA HA YCTAaHOBJICHUE COOTBETCTBHSI CUUTACTCSI BEPHBIM, €CJIH YCTaHOBIICHBI BCE
COOTBETCTBUSI (TIO3ULIMH M3 OJJHOTO CTOJIONA BEPHO COMOCTABIICHBI C MO3UIMSAMHU IPYroro CToJIoNa).
[TosHOE CoBMaaeHHE C BEPHBIM OTBETOM — | Gasu.
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Hesepnblii oTBeT mim ero orcyrcraue — (0 6ayuioB.

4-ii TMN. 3aJaHKe 3aKPBITOTO THIIA HA YCTAHOBJICHUE I1OCJICOBATEILHOCTH CYUTACTCS BEPHBIM, €CIIH NTPABUIILHO
yKa3aHa BCs IIOCJIEJOBATENBHOCTD LUDD.

[TonHoe coBmaseHue ¢ BEpHbIM OTBETOM — 1 Oat.

Ecnu nomymieHs! oImmOKH WK OTBET OTCYTCTBYET — 0 6asioB.

5-if THIL. 3a/1aHKe OTKPHITOTO TUITA C Pa3BEPHYTHIM OTBETOM CYHTACTCS BEPHBIM, €CIIH OTBET COBIIAIACT C STAIOHHBIM
O COJICPIKAHHIO U MTOITHOTE.

[IpaBUIIEHBII OTBET 3a 3aJ]aHUC OIICHUBAETCS B 3 Oasa.

Ecnu momymiena oHa ommOKka\HETOYHOCTBH\OTBET TIPABUITBHBIN, HO HE MOJHBIN — 1 Gai.

Ecnu nonymeHo 6onee 1 ommOKH\OTBET HEMPABUIIBHBIH\OTBET OTCYTCTBYET — 0 GAILIOB.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PadOT

Ne
i [lepeueHb KOHTPOIBHBIX PAabOT
1 KJIACCUDUKAIMS C UCITOJIb30BAHMEM ITEPCEIITPOHHOM MOJIEJIN
1. Ilpu nomomu pynkumu make blobs () u3 Mmoayns sklearn.datasets (cm.
MIpUMEP HUKE) CTEHEPUPOBATH HCXOIHBIC TAaHHBIC IS 33]Ia4H KJIACCU(DUKALINU:
- MaTpULly IPU3HAKOB, COAEPIKALLYIO O JBa npu3Haka 11t 500 npumMepos;
- MacCHB IIEJIEBBIX METOK, MPEICTABIISIONINI JIBa KJlacca.
[Toctpouts rpaduk, oToOpaXkaroluil pacipeieieHe KIacCoB B MPOCTPAHCTBE MPU3HAKOB.
BriBecTr Ha nevars:
- pa3MEpHOCTH MACCUBOB IIPU3HAKOB U LIEJIEBBIX METOK;
- MACCUB YHUKAIBHBIX METOK KJIACCOB.
2. BoimonHuTk pasnieneHne Habopa TaHHBIX Ha TPEHUPOBOUHBIN U TECTOBBII HAOOPHI.
BriBecTr Ha nevyaTh pa3MEPHOCTH MOJTYYEHHBIX MACCUBOB.
3. BeImoaHuTh MacmTabupoBaHKUE MTPU3HAKOB.
4. PemuTh 3a1auy Kiaccu(UKAIUU C UCTIOIH30BAaHHUEM MePCeNTPOHHONH MOIEIH.
5. [IpoBepuTth padoTy Ki1accupukaTopa Ha TECTOBBIX JIAHHBIX.
OrnpenenuTh U BHIBECTH HA ME€YaTh:
- YHCJIO HEBEPHO KIIACCU(DUITMPOBAHHBIX 00Pa30B;
- cpellHKe OIMOKHU KJIacCU(PHUKAIUU Ha TPEHUPOBOYHBIX M TECTOBBIX JIAHHBIX;
- "BEpHOCTH" KJIaCCU(UKALINU.
6. [Toctpouts rpaduk 06JaCTH peHIeHUH TPU MOMOIIYU (PYHKIINH
plot_decision_regions u3 moayinsi Useful Functions
# TEHEPATOP JAHHEIX IJISI KJIACCUSUKAILINN
import numpy as np
import matplotlib.pyplot as plt
from sklearn.datasets import make blobs
X, y = make blobs (500, 2, centers=2, random state=l,
cluster_std=2.8)
2 KJIACCUDPUKAIMS C UCITOJIb30BAHMEM MOJIEJIV JIOTUCTUYECKO
PEI'PECCUA
1. Ilpu nomoumm gpynkuuu make blobs () u3 moayns sklearn.datasets (cm.
MIpUMeEp HIDKE) CTEHEPUPOBATh UCXOIHBIC JAaHHBIC TSI 3a7]a49H KiIacCU(pUKAIIH:
- MaTpUIly IPU3HAKOB, COAEPIKAILYIO MO J1Ba npu3Haka st 500 npumMepos;
- MacCHB II€JIEBBIX METOK, NMPEICTABIISIONINI IBa KJlacca.
[Toctpouth rpaduk, 0TOOpaKAIOUINI paclpeIeIeHHe KIACCOB B MPOCTPAHCTBE MPU3HAKOB.
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BriBecTH Ha neyarTh:
- pa3MEpHOCTH MAaCCUBOB MPU3HAKOB U LIEJIEBBIX METOK;
- MacCHB YHUKAJIbHBIX METOK KJIACCOB.

2. BoinonHuTh pasneneHre Habopa TaHHBIX Ha TPEHUPOBOUHBIN U TECTOBBII HAOOPHI.
BriBecTr Ha neyaTh pa3MEepHOCTH MOJYYEHHBIX MAaCCUBOB.

3. BeImomHuTh MacmTabupoBaHKUEe MIPU3HAKOB.

4. Pemntsh 33124y KI1acCU(PUKAIMH C UCIIOJIb30BAHHEM MOJICIN JIOTHCTHYECKOi
perpeccumu.

5. IIpoBeputs paboTy Kiaccu(pukaTopa Ha TECTOBBIX JJAHHBIX.
OmnpenenuTh U BBIBECTH HA IE€YaTh:
- YUCJI0 HEBEPHO KJIacCU(UIMPOBAHHBIX 00Pa30B;
- CpeJHHe OIMOKH KiacCu(PUKALMU Ha TPEHUPOBOYHBIX U TECTOBBIX JAHHBIX;
- "BepHOCTH" KJIacCHU(pUKALIHH;
- BEPOSITHOCTH NPUHAAJIEKHOCTH K pa3IMYHbIM Ki1accam oopasuos Ne 10, 20, 100
TECTOBOW BBIOOPKHU.

6. ITocTpouts rpaduk 00IACTH PEMICHUNA TPY TTOMOIIH (PYHKITHH
plot_decision_regions
u3 Mmoayist Useful Functions

# TEHEPATOP [JAHHEIX JJISI KJIIACCUSUKAIINU

import numpy as np

import matplotlib.pyplot as plt

from sklearn.datasets import make blobs

X, y = make blobs (500, 2, centers=2, random state=2,
cluster_ std=2.8)

KITACCUOUKALNA C UCITOJIB3OBAHUEM METOZIA OITIOPHBIX BEKTOPOB

1. Ilpu nomomu pynkumu make blobs () u3 Moayns sklearn.datasets (cm.
MIpUMEp HIDKE) CTeHEPUPOBATh UCXOIHbBIC JaHHBIC TS 3a71a4H KiIacCU(UKAIIH:

- MaTpUILly IPHU3HAKOB, COAEPIKAILYIO MO JBa npu3Haka st 500 npumMepos;

- MacCHB II€JIEBBIX METOK, MPEICTABIISIONINI IBa KJlacca.
[Toctpouts rpaduk, oToOpaskaroluil pacipeieleHie KIacCOB B MPOCTPAHCTBE MPU3HAKOB.
BriBecTr Ha nevars:

- pa3MEPHOCTU MAaCCUBOB NIPU3HAKOB U LIEJIEBBIX METOK;

- MACCUB YHUKAIbHBIX METOK KJIACCOB.

2. BeimonHuTh pasaeneHue Habopa JaHHBIX Ha TPEHUPOBOYHBIN U TECTOBBII HAOOPBHI.
BriBecTH Ha neyath pa3MepHOCTH MOJYYEHHBIX MACCHBOB.

3. BeImosiHUTE MaCH_ITa6I/IpOBaHI/Ie IIPpHU3HAKOB.
4. PemuThb 3aaavyy Knaccpubm(aunn C UCITOJIB30BAHUCM MCTOAAa OIMOPHBIX BEKTOPOB.

5. IlpoBeputh paboTy KiacCU(PHUKATOPa HA TECTOBBIX JaHHBIX.

OmnpenenuTh U BBIBECTH HA TI€YATh:
- YHCJI0 HEBEPHO KJIacCU(UIIMPOBAHHBIX 00pa30B;
- CpeIHHe OMMOKY KilacCH(hUKAINU Ha TPEHUPOBOYHBIX U TECTOBBIX JaHHBIX;
- "BepHOCTB" KJIaccu(UKaluy;

6. [Toctpouts rpaduk 06IaCTH peHIeHU MTPHU MOMOIIU (YHKIIUH
plot_decision_regions u3 moaymsi Useful Functions

# TEHEPATOP JAHHHX IJI KIJIACCUOUKAIIVN
import numpy as np
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import matplotlib.pyplot as plt

from sklearn.datasets import make blobs

X, y = make blobs (500, 2, centers=2, random state=3,
cluster_std=2.8)

10.4. MeTtoauueckre  MaTepuaibl,  ONpEACNAIONIMe  MPOLEAYphl  OLEHUBAHUS
MH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEpKaTcs B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIMX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluy 00y4JaroImuXcs
'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauueckue ykazaHus A OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKOe U SICHOE H3JIoKeHHe ydeOHoro marepuana. Ha3HaueHMe COBpPEMEHHOH JIEKIMU B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI IOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
(byHaaMeHTalbHBIX NpoOJIeM JUCHMIUIMHBI, METOJOB HAayyHOrO IIO3HaHMS, HOBEHUIIMX
JOCTHKEHUI HaydyHOW MbIciu. B yueOHOM mporecce JEKIUs BBIIOJHSAET METOOJOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIeKIUs packpbIBaeT NOHATUIHBIN anmapar
KOHKpETHOH o0jacTu 3HaHud, €€ MpoOJeMbl, JAeT LEeNbHOE MPEJCTABICHUE O TUCIUILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[InaHupyemble pe3ysIbTaThl IPU OCBOCHUHU 00YYaIONIMMHUCS JICKIIMOHHOTO MaTepuaa;

— IIOJIy4YCHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHWW, YPOBEHb
KOTOPBIX OIPEAEIAETCS LEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTeIeM;

— pasBuTHe TPOPECCHOHATBHO-IENOBBIX  KAauyecTB, JIIOOBM K TPEAMETYy W
CaMOCTOSATENIBHOIO TBOPYECKOTO MBILLIJICHUS.

— TOsiBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TOJy4YeHHE 3HAHUM O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKHM U TEXHUKUM U O
IIPOTHO3€ UX Pa3BUTHS Ha ONMKaiIlue roabl;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACNSTH TIJIaBHBIE MBICIU U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B  Pa3JIMUYHBIX
bopMynupoBKax);

— TOJy4YeHHE TOYHOIO NOHMMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JIekUMOHHBI MaTepHuall MOXET COIPOBOXKIAATbCA JEMOHCTpalMed CIIaiJ0B U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JAHUCKYCCHUIl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOI0 MaTepuana:

Jlexuuss cocrouT U3 TPEX OCHOBHBIX 4YacTE€i: BCTYIUTEIbHOW, OCHOBHOW H
3AKITOYUTEIBHOMN.

BerynurenbHas yacTh onpezenseT Ha3BaHUE TEMBI, IIJ1aH U 1enb Jekiuu. OHa npu3BaHa
3aMHTEPECOBATh U HACTPOUTH AYAUTOPHIO. B 3TOW 4YacTH JEKIHMM HM3JIaraercs akTyaJbHOCTD,
OCHOBHAasl UJes, CBA3b JAHHOM JICKIUU C NPEABIAYIIUMH 3aHATUSAMU, €€ OCHOBHBIE BOIIPOCHI.
BBenenue 10kHO ObITh KPaTKUM U II€JIEHAIIPABIICHHBIM.

B OCHOBHOM 4YacTW JIEKLUUU PEaTU3yeTCs HAYYHOE COJEpKaHUE TEMBI, BCE IJIaBHbIC
y3JI0BBIE BOIIPOCHI, NMPOBOAMUTCA BCS CHCTEMa JOKa3aTeNbCTB C HCIOJb30BaHHEM Haubolee
1es1ecoo0pa3HbIX METOIMUECKUX MpUEMOB. Kax bl yueOHbI BOIIPOC 3aKaHYMBAETCS KPATKUMU
BBIBOJIaMHU, JIOTHYECKH TOIBOJSAIIMMH CTYI€HTOB K CIEYIOIIEMY BOIIPOCY JIEKIIUH.
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3axirounTeabHas YacTh UMEET eNNblo 00001maTh B KpaTKUX (GOPMYyIUPOBKaX OCHOBHBIE
UJIEU JICKIIMH, JIOTHYECKH 3aBeplasi €€ KakK 1eJIOCTHOE TBOPEHHE.
OTtaenpHble BUJIBI JEKIUNA MOTYT UMETh CBOM OCOOEHHOCTH KaK IO COJEpPXKAaHHIO, TaK U

10 CTPYKTYpE.

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

11.3. Meroauueckue yka3aHus JUIsl OOydaroIUXcs MO0 HPOXOXKICHHUIO MPAKTHYECKUX
3aHATHIA

IIpakTHyeckoe 3aHATHE SBISETCA OAHOM W3 OCHOBHBIX (DOPM OpraHu3alMu y4eOHOro
npoliecca, 3aKII0YaonIascs B BBITOJTHEHUN 00YJalOUIMMHUCS M0JI PYKOBOJICTBOM ITPETIO1aBaTels
KOMILIEKCa YYEOHBIX 3aJaHUH C LEeNbI0 YCBOEHHMsS HAyYHO-TEOPETUYECKUX OCHOB Yy4eOHOMU
JUCHUTUTMHBL, TPUOOPETEeHHs] YMEHUN M HaBBIKOB, OIBITA TBOPYECKON ACATEIbHOCTH.

Iesbro NPaKkTUYECKOTo 3aHATUSA JUIsl 00y4aroIIerocs sBIsAeTCs NPUBUTUE OOyUYarOLIUMCS
YMEHUI U HAaBBIKOB IIPAKTUYECKOU IEATEIbHOCTH 110 U3y4aeMOU TUCLIUILINHE.

[Inanupyemble pe3yabTaThl TP OCBOEHUH 00y4YaroIMMCs IPAKTUYECKUX 3aHATUI:

— 3aKpeluvieHue, yriayOJieHue, pacIlUpeHUe M JeTalu3alys 3HaHUW IpU pelleHUH
KOHKPETHBIX 33714,

— pa3BUTHE TIO3HABATEJBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIQJICHME HOBBIMM METOJaMH M METOAMKAMU H3YYEHHUs KOHKPETHON Yy4ueOHOM
JUCLUIINHBL,

— BbIpa0OTKa CHOCOOHOCTU JIOTMYECKOTO OCMBICICHUSI MOJTYYEHHBIX 3HAHUM JUIs
BBITIOJTHEHMS 3aJJaHHAI;

— ofecrieueHue palMOHAIBLHOIO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIYaIbHON (popm
o0OyueHusl.

TpebGoBanust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTueckue 3aHATHS TMPOBOJATCA B KOMIIBIOTEPHOM KJIacC€ C HCIOJIb30BAHUEM
[aKeTOB MPOrpaMM pa3pabOTKM M OTJAAKH MPOrpaMMHOr0O obecreueHus IUcTpuOyTHBa
Anaconda.

Anaconda — JuctpubytuB Python, mnpeaHa3Ha4YeHHbIH I KPYMHOMACIITAOHOM
00pabOTKN TaHHBIX, IPOrHO3HOM aHAJIMTHUKHU U HAayYHBIX BBIYUCIEHUN OT koMnanuu Continuum
Analytics. D10 OecrulaTHbId, BKJIIOYas KOMMEpPYECKOE MCIIOJIb30BaHME, U TOTOBBIA K
UCIIOJIb30BAHUIO B Cpejie TMpennpustus auctpuOytuB Python, koTopelii o0beauHsIET Bce
KJII04YeBble OMOIMOTEKH, HEOOXOAUMBIE JUIsl paOOThI B 00JIACTH HAYKU O JaHHBIX, MATEMATUKU U
paspabotku. Anaconda yxe Bkmowaer NumPy, SciPy, matplotlib, pandas, IPython, Jupyter
Notebook u scikit-learn.

[IpakTuueckue 3aHATHS MPEANoNaraloT padoTy MO0 HWHAMBUAYAJIbHOMY 3aJlaHUIO,
CBSI3aHHOMY C pa3pabOTKON U OTJIaZAKONH POOOTOTEXHUUECKUX CUCTEM 00paboTKH HHpOpMaLUK.

[To pe3ynpTaTam Ka)KJOTO MPAKTHYECKOTrO 3aJaHMs JOJDKEH ObITh NMOATOTOBJIEH OTYET,
coJiepKaliii He0OX0IMMbIE TEOPETUYECKHE CBEJICHHS, IUCTUHIM M-IIPOrpaMM, MOCTPOEHHbBIE B
Ipolecce BBIMOJIHEHHUs] palboThl rpaduueckue 3aBUCUMOCTH U T.N. Kaxapli oT4éT nOMKEH
coJiepKaTh BBIBOJBI MO MPOJENaHHOH paboTe M CIUCOK MCIHOJIb3YEMBIX JOMOJHUTEIbHBIX
HCTOYHUKOB.

Kaxnoe npakThueckoe 3aHATHE 3aBeplIaeTcs coOeceloBaHMEM C MpernojaBaTesieM I10
MIPEJICTABICHHOMY OTUETY C BBICTABJIEHUEM OLIEHKH.

11.4. Metoauueckue ykazaHHsl A OOydarolIUMXCsl 1O BBIIOJHEHHUIO J1a00paTOPHBIX
pabot
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B xoxe BeimonmHeHUs 1a0OpaTOPHBIX pabOT OOy4YaIOMUHUCS MODKEH YIUIYOUTh U
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOIUKOM M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 00y4aromerocs.
Brimonnenue nabopaTOpHBIX pabOT COCTOMT M3 IKCIEPHUMEHTAIBHO-TIPAKTUYECKON, pacyeTHO-
AHAJIMTUYECKON YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BrimonHenue 51ab0patopHBIX paboT 0O0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH 4YacThIO
U3YYEHUS JUCIUIUIMHBL, ONIpENeiseMOll Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33/1a4 00y4YaroImerocs:

— NpUOOpeTEeHHE HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUHM U OOBEKTOB,
M3Y4aeMbIX B paMKax JJAHHOW JUCIUILIMHBL,

— 3aKpeIUIeHHEe, PAa3BUTHE U JeTalln3alls TEOPETUYECKUX 3HAHUN, MOJYyYEHHBIX Ha
JCKIUSX;

— TOoJy4YeHHe HOBOM MH(OpPMALMK 110 U3y4aeMON AUCIUILIUHE;

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ J1a00paTOpHBIM
o0opyoBaHreM U mpudopamu.

3ananue u TpeOGoBaHMs K IIPOBEACHUIO 1a00PATOPHBIX PadoT
JIabopatopHbie pabOTHI, MPEIyCMOTPEHHBIE B JAaHHOM Kypce, BBINOJHSAIOTCA B

KOMITHIOTEPHOM KJIacce Ha MEePCOHAIILHOM KOMITBIOTEPE C MCIIOJIb30BAHUEM MAKETOB MOIICPKKU
pa3pabOoTKK U OTJIAJKHU MPOrPAMMHOI0 obecrieueHus Ha si3bike Python.

B mpomecce moaroroBkum K 1aboparopHO  paboTe  HEOOXOIMMO  M3YYUTh
COOTBETCTBYIOIIME METOJIUYCCKUE YKa3aHUS W IMOBTOPUTH JICKIIMOHHBIM Marepuall, KOTOPBIN
OTHOCHTCS K TeMe paboTBHI.

[lepen HauanoMm BBIMOJHEHUS PAOOTHI HEOOXOAMMO CO3AaTh OTHENBHYIO MANKy JUIs
CO3/1aBacMbIX B paboTe (HaiioB U YCTAHOBUTH €€ B CHCTEME KauyeCTBE TEKYIICH JUPEKTOPHHU.
[TyTh K TaHHOM NaNKe HE TOJKCH COJIepKaTh UMEH, HAITMCAHHBIX KUPUILTHIICH.

B mpomecce BbimoNHEHUS pPa0OTHI TOJYYECHHBIC PE3yJIbTaThl PACUYETOB, JIMCTHHTH
pa3padaTbiBaeMbIX MPOTPaMM, CXEMbI U IPYyTrue paboure MaTepuabl JOJDKHBI COXPaHATHCS Ha
JIMICKE JUTA UX JalTbHEHUIIero NCTI0Ih30BaHUs TPH 0(OPMIICHUH OTUETA.

ITo oxoruannm pabOTHI HEOOXOAMMO COCTABUTH OTYET U MOJATOTOBUTHCS K €T0 3alUTE Ha
CJICAYIOIIEM 3aHSATHH.

Crtpykrypa u hopMa oTueTa 0 1adopaTopHOM paboTe
OTtuéT 0 mabopaTopHOil paboTe NOKEH COACPIKATD:

— (pamMuIIHIO, UMS U OTYECTBO CTYJIEHTA, BBIIOJHUBIIETO paboTy;

— HOMep y4eOHOMH TpyIIbI;

— J1aTy BBINOJIHEHUS paboThI;

— Ha3BaHUE pabOThI;

— 11eJIb pabOoTHI;

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

— OCHOBHBIE TEOpETHYECKHE CBEICHHS M (HOPMYJIBI, HCIOJIB30BABIIUECS B TIPOIECCE
BBITNIOJTHEHUSI paOOTHI;

— JIMCTUHTH MIPOrpamMM, pa3paboTaHHbIE U OTIAKEHHbIE B MIPOIIECCE BHITOJHEHUS PadoThI;

— CXEMBI, pa3paboTaHHbBIE B ITPOLIECCE BHIMOJIHEHHS PadoThI;

— MPH UCTIOJIb30BAaHUH JIOTIOIHUTENILHON JIUTEPAaTyphl YKa3aTh CCHUIKU U MPUBECTH CIIUCOK
JTUTEPaTyPHL;

— BeIBoJIBI 110 pabore.
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TpeboBanus k opopmiIeHHIO OTUETa 0 Ja00paTOPHOM paboTe
[Tpumep odopMieHHsT TUTYIBHOTO JIKCTA OTUETa O JJabopaTOpHOI padoTe MpUBeIeH Ha

caiiTe yHMBepcUTETa WW.guap.ru.

IIpu odopmiennn oTuéta o nabopaTopHOW paboTe HEOOXOIUMO MPUIEPKUBATHCA
tpeboBanuit 'OCT 7.32-2017 «Ot1u€T 0 Hay4HO-HCCIEAOBaTeNIbCcKOW padoTe. CTpyKTypa H
npaBuiia OPOPMIICHUSY.

[To xaxmoit mabopaTopHOil paboTe MOMKEH OBITh MOJATOTOBIICH OTYET B OyMa)KHOM H B
NIeKTpOoHHOM BHje. [locie 3ammThl 1a0OpPaTOpHBIX PAOOT OTYETHI B OyMaKHOM BHUAE C
MIPOCTABJICHHBIMHU OIICHKAMH XpaHATCS Ha Kadenpe, a OTYETHI B JICKTPOHHOU (opMe JTOTKHBI
OBITH BBUIOKEHBI B INYHOM KaOMHETE yJallerocs Ha caiiTe YHUBEPCHUTETA.

11.5. Metoau4veckue yka3aHus JJisi 00ydaromuXxcsi 0 BRIIOJHEHUIO KYPCOBOTO TIPOEKTa/
KypCOBOi1 pabOThI
Yyebnvim nnanom He npedycmompeHo.

11.6. Meroauueckue yKazaHus JUIsi OOYyJaIOMIMXCS MO MPOXO0KICHHIO CAMOCTOSITEIHHON
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM pabOThI, 00yJarOUIUicsl BBIMOIHAET paboOTy 1O
3aJJaHUI0 U TIPU METOJAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

B mporuiecce BBIMONHEHHS] CaMOCTOSTENBHONH PabOThl y obOydaromierocs (opmupyercs
1enecoo0pa3Hoe MIIaHUPOBaHUE PabOUEro BpeMeHHU, KOTOPOE MO3BOJISIET €My pa3BUBaTh YMEHUS
U HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, OoO0ecreunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TepuOJ OOydYeHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
poEeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HANpaBSIOUIMMH  CaMOCTOSITENIbHYIO  paboTy
00yJaroUIUX CSASBIISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual Mo JUCIUILINHE;

— METOJUYECKHE YKa3aHHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX PaboT (1 00yyaromuxcs
10 3a04HOU (hopme 0OyueHus).

11.7. MeTtoauueckre yKazaHus Uil OOyYaroIIMXCS IO MPOXOXKIACHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCyLIECTBISEMOI0 B TEUEHUE CEeMecTpa C IIeJIbI0 OLCHMBAHUS X0Jla OCBOEHUS
JUCLIATIIIVHBI.

Texymuii KOHTPOJIb BKJIIOYAET B ceOsi:

—  KOHTPOJIb ITOCEIAEMOCTH;

—  YCTHBIH OIIPOC I10 MaTepuanam JICKIUH;

—  YCTHBIH OIPOC MO MPAKTHYECKUM 3aHATHSIM.

— NHMCBMEHHBIN OIIPOC 110 BOIIPOCAM IIPAKTUYECKOTO 3aHATHS

— THCHbMEHHOMW BBHINOJHEHHE 3a/laHui J1abOpaTOPHBIX pabOT C 3aIUTON OTYETOB;

— THCbMEHHBIN Onpoc B (hopMe TeCTUPOBAHUS

KonTponb kauecTBa 3HaHUN NMPOBOAUTCS B (hOpMe MHIMBUIYaTbHOTO COOECeI0BaHuUs 110
MaTepuany OTAENbHBIX Pa3/lIeloB AUCLHUIUIMHBL, & TAaK)K€ IMPOBEPKU OTYETOB O BBINOJHEHUU
MIPaKTUYECKUX 3a/IaHNM, 3arpykeHHbIX cTyeHToM B DMOC I'VAIL

Pesynprarhl TeKymero KOHTpOIs MOTYT YYUTBIBAThCSA MPHU IPOBEICHUH POMEKYTOUHOMN

aTTeCTalnu.
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11.8. Meroauyeckue ykazaHus Ijisi OOYYarONIUXCS MO MPOXO0KICHHUIO MPOMEXYTOUHOM
aTTeCTallHH.

Ok3aMeH — (opMa OLEHKM 3HAHHM, MMOJy4YEHHbIX OOY4YarOIIMMCS B MpOLEcce U3yYeHUs
BCEH JUCIUIUIMHBI W €€ YaCTH, HABBIKOB CAMOCTOSTEIILHONW pabOThl, CHOCOOHOCTH PUMEHSTh
UX JJI pelleHUs MPaKTHMYECKUX 3ahady. OK3aMeH, Kak MpaBWIO, IPOBOJIUTCS B IEPUOJ
HK3aMEHALIMOHHONW CECCUU U 3aBEpPILIACTCS aTTECTALMOHHOM OLIEHKOM «OTIMYHO», «XOPOLIO»,
«yJIOBJIETBOPUTEIILHOY, HEYIOBJIETBOPUTEILHOY.

DK3aMeH MOXeT ObITh OpraHM30BaH B JBYX (opmarax — yCTHBIH/ HUCHMEHHBIH (I10
BOIPOCaM) WM B BUJE KOMIBIOTEPU3UPOBAHHOTO TECTHUPOBAHUS B CUCTEME AMCTAaHIIMOHHOI'O
oOyuenus ['YAII (CAO I'VAII).

Ilpu mnpoBeneHMHM MPOMEXYTOYHOM aTTeCTallMd MOTYT YYUTBIBATBCSA PE3YJIbTATHI
TEKYIEro KOHTPOJIS YCIIEBAEMOCTH.

B ciyuae, eciu CTyAE€HT MO YB@)KHUTEJbHOM NpPUYMHE HE BBINOJHWI TpPeOOBaHUS
TEKYIIEro KOHTPOJS, €My NpPEIOCTaBIsAETCS BO3MOXXHOCTh CHATh 3aJ0JDKEHHOCTH IIO
IPOIMYIIEHHBIM TEMaM.

dopMa poBEACHUSA IPOMEKYTOUHOHN aTTECTALIUU — IMCbMEHHASI.
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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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