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AHHOTaNINA

JucuunnuHa «CHucTteMbl 1 METO/bl UCKYCCTBEHHOI'O MHTEJUIEKTA B AJIEKTPO3HEPIETUKE»
BXOJIUT B 00pa30BaTEIbHYIO MPOTrpamMMy BBICHIEr0 00pa3oBaHUs — IPOrpaMMy CIIEUATUTETA 10
HaNpaBJIeHUIO MOAroToBKH/ crenuanbHocTH 13.05.02 «CrneunanbHble 3JeKTPOMEXaHUYEeCKHe
CHCTEMbI» HAaMpPaBICHHOCTH/CHCIUAIN3AIMN «IIEKTPOMEXAaHUIECKUE CHUCTEMbI CICIUATbHBIX
YCTPOMCTB U u3aenuit». Jucuuminna peanusyercs kaenpoit «Ne32».

JucuunnuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOIINUX KOMIIETSHIIUN

OIIK-1 «Cmoco0OeH OCyIIeCTBISATh MOWCK, O0pabOTKy W aHaiu3 HWHQOpMAIMH H3
pa3IMYHBIX HCTOYHUKOB M TMPEACTaBIATH €€ B TpedyeMoMm QopmaTe ¢ HCHOJIb30BaHHUEM
UH(POPMALMOHHBIX, KOMIBIOTEPHBIX M CETEBBIX TEXHOJIOTHIT»

[IK-2 «CnocoOHOCTh ydacTBOBAaTh B KOHCTPYMPOBAHHM JJIEKTPOTEXHUYECKUX U
AJIEKTPO3HEPTETUYECKUX YCTPOUCTB, CHIEIUANIBHBIX AIEKTPOMEXAHUYECKUX CUCTEM)

[IK-4 «CnocoOHOCTh y4yacTBOBAaTh B IUIAHUPOBAHUHU, MOJTOTOBKE, BBIMOJIHEHUH U
00paboTKe Pe3yNbTaTOB HAYYHO-HCCIEI0BATEIBCKIX M OMBITHO-KOHCTPYKTOPCKUX PaboT»

ConepxaHve AMCHUIUIMHBI OXBaTbIBA€T KPYI BOIPOCOB, CBS3aHHBIX C HW3YYCHHEM
TEXHOJIOTUH ¥  METOJOB HMCKYCCTBEHHOTO HHTEIUIEKTa, MAIIMHHOTO OOydYeHHs W
WHTEJJICKTYaJbHOTO aHalW3a JaHHBIX TMpPU pEHIeHHH NPUKIATHBIX 3a7ad B o0nactu
AIIEKTPOMEXAHUKHU, JIEKTPOMEXAHUUECKUX CUCTEM CIIEUAIBbHBIX YCTPOUCTB U U3JIEIHUH.

[IpenogaBanne AMCHUIUIMHBI MpEAyCMAaTpUBaeT cienyromue (QopMbl OpraHu3aluu
y4eOHOTO TpoIIecca: JISKIINH, JIA00PaTOPHBIE PA0OTHI, MPAKTUYECKHUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTa 00yJaromerocs.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs arTecTanus B Gopme 3x3ameHa (7 cemectp).

OO6miast TpyA0EMKOCTh OCBOCHHMS JAMCIUIUIMHBI COCTaBJIsET 4 3a4eTHBIX eauHulbl, 144
yaca.

SA3bIK 00yUYeHUs 10 AUCIUTUIMHE «PYCCKUN»



1. IlepedeHb IIIAHUPYEMBIX PE3YJIBTATOB O0YUYEHHMS MO JUCLUIUINHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Ienbto npenoaaBaHus JUCUUIUIMHBI ABISETCS 03HAKOMIIEHHE CTYIEHTOB € IPUHLUIIAMH,
METOJaMU U MHCTPYMEHTAIBHBIMH CPEACTBAMHU MAIIMHHOTO OOYYEHHs, KaK OJHOTO M3 CaMbIX
HOMYJSPHBIX M TNPOIYKTUBHBIX HAIPaBICHUH MCKYCCTBEHHOIO MHTEJUIEKTa, CBS3aHHOIO C
UCCIICIOBAaHUEM M TPUMEHEHHEM CaMOOOYYarOIIMXCsl AITOPUTMOB, M3BJICKAIOIIUX 3HAHUA M3
naHHbIX. OOydarouiyecs IOJDKHBI U3yYUTh OCOOCHHOCTH OCHOBHBIX aJITOPUTMOB MAIIMHHOTO
00y4YeHHsI, TIOTYYUTh HEOOXOIUMbIC HABBIKM JUIS MPUMEHEHHsI CUCTEM MAIIMHHOTO O0Yy4YeHUs
IpU PELIeHUH 3a/a4 KiacCU(UKaLUU, perpeccuu, KiacTepus3aluu, acCOLMAlK, YMEHbIICHUS]
pasMepHOCTH.

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

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB 00YyUEHHs 10 AUCLUILUINHE, 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.

Tabmuua 1 — [lepeyeHp KOMIETEHIIMHA U HHINKATOPOB MX JOCTHKCHHS

Kareropus (rpymnna) Kon u HaumeHnoBanue Kon u HanMeHoBaHMe HHIUKATOpA
KOMITETECHIMH KOMIICTECHINH JIOCTH)KEHUS] KOMITETCHIIUU
OIIK-1 Cnocoben OIIK-1.3.2 3HaeT MeTobl pa3paboOTKu
OCYIIECTBIISITH TIOUCK, JIITOPUTMOB U MTPOTPAMMHOTO
00paboTKy U aHaU3 obecrieueHus B paMKax CUCTEM
uH(pOpMaIIUU U3 MCKYCCTBEHHOI'O MHTEIIJIEKTa
paznuunbix ucrounukoB | OIIK-1.B.1 Bnageer HaBpikamu
Ob6menpodeccuonanbHble
KOMITETEHIIHH U TIPEJICTaBIIATH €€ B NPUMEHEHIS CPE/CTB UH(GOPMALIMOHHBIX
TpebyemMoM popmaTe ¢ | TEXHOJIOTHH JIJIsl TIOMCKA, XPAaHEHUS,
HCIOJIb30BaHUEM 00paboTKH, aHANIM3a U IPECTABICHUS
MH(OPMALIMOHHBIX, uH(pOpMalLUY, B TOM YHCIIE C
KOMITbIOTEPHBIX U UCMOJIb30BAHUEM TEXHOJIOTUH
CETEBBIX TEXHOJIOTUHI MCKYCCTBEHHOI'O MHTEJIJIEKTa
I1K-2 CriocobHOCTH
y4acTBOBATh B
KOHCTPYUPOBAHUU [1K-2.3.2 ucnonb3yeT METOIbI
AIIEKTPOTEXHUYECKUX U | pa3pabOTKHU OpPUTHHAIIBHBIX aJITOPUTMOB
[TpodeccronanbHbIe .
KOMITETEHIIHH DIEKTPOIHEPTETHYECKUX | 1 MPOTPAMMHBIX PELICHHI ¢
YCTPOMCTB, HCIOJIb30BAaHUEM COBPEMEHHBIX
CHelHaTbHbIX TEXHOJIOTUI
AIIEKTPOMEXAHUYECKUX
CUCTEM
[1K-4.3.1 3HaeT METOBI U CPEACTBA
ITK-4 CriocobHOCTB IUTAHUPOBAHMSI U OPTaHU3AIMU OTIBITHO-
y4acTBOBATh B KOHCTPYKTOPCKHX Pa3pabOTOK U
TUTAHUPOBAHHH, MPAaKTUYECKUX SKCIIEPUMEHTAIBHBIX
MOJITOTOBKE, MCCJIETOBaHM; METO/IbI MPOBEACHUS
[TpodeccronanbHbIe BBITTOJIHEHUH U HKCIIEPUMEHTOB U HaOJII0/IEHU,
KOMIETEHIINU 00paboTke pe3yabTaToB | 00001IeHNs 1 00paboTKH HHPOpMAIUH,
Hay4YHO- B TOM YHUCJIE C TPUMEHEHHEM
HCCIJIEIOBATENbCKUX U TEXHOJIOTUI HCKYCCTBEHHOTO
OTIBITHO- MHTEJUIEKTa
KOHCTpyKTOpckux padot | [IK-4.V.1 ymeer npuMeHsThH
COOTBETCTBYIOILIEE TPOIPAMMHOE




oOecrieueHue At 0hopMIICHUS
pE3yNbTaTOB HAYYHO-
HCCJICIOBATEILCKUX U OIBITHO-
KOHCTPYKTOPCKUX paboT

I1IK-4.B.1 Bnageer MaTeMaTUYECKUM
amnmapaToM 00padoTKH
AKCIIEPUMEHTAIBHBIX IAHHBIX, B TOM
qrclie C MPUMEHEHHEM TEXHOJIOTUI
HCKYCCTBEHHOT'O MHTEJUICKTA

2. Mecro nucuurmHbl B cTpykType OI1
JucuumnimHa MoxkeT 6a3upoBaThCS Ha 3HAHUSX, paHee MPHUOOPETEHHBIX 00yYaIOUUMUCS
[IPY U3YYECHUH CIEAYIOIIUX AUCUUIUINH:
— «MaremaTuka, TeopHsi BEpOATHOCTEN U MaTEMaTUUYECKas CTATUCTUKAY,
— «ABTomaru3aius pacuéra u IPOCKTUPOBAHUS TEXHUUECKUX CUCTEM,

— «/HpopManOHHBIE TEXHOIOTHUI.

3HaHMs, TOJYYEHHBIE IPU W3YYEHUU MaTepuala JaHHOM IHUCLUUIUIMHBI, MUMEIOT Kak
CaMOCTOATENIBHOE 3HAYCHHE, TaK U UCIIOJIb3YIOTCS IPU U3YYEHUHU APYTUX JUCLHUIIINH:

— «MaremaT4ecKre METOIbl HCCIIEI0OBAHUN»;

— «TexHUKO-PKOHOMHYECKHE PUCKHU IIPU CO3AaHUN HOBOM TEXHUKM)

3. O0beM U TpyI0EeMKOCTb TUCIUTLIAHBI
Jlaraple 00 00mEeM oO0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIIOB yUeOHOU
paboThI 10 TUCIUILTHHE (M paclpeie]ieHue 3TOH TPYJAOEMKOCTH 110 CEMeCTpaM) IPeCTaBICHbI B
tabnuie 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh AUCHUIIIUHBI

TpynoemMKkocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 23 23
AyoumopHhule 3anamus, BCETO vac. 51 51
B TOM YHCIIE:
nexuun (JI), (gac) 17 17
npakTuyeckue/cemuHapckue 3anstus  (I13), 17 17
(gac)
naboparopusie pabotsl (JIP), (dac) 17 17
KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnas padoma, Bcero (4ac) 57 57
Buo npomesccymounoit ammecmayuu:. 3a4er, K3 k3
audd. 3auer, sx3amed (3auer, udd. 3au, Ok3.) ) '

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTHHBI IO pa3esiaM U BUAAM 3aHITHIA.
Paznenbl, TeMBbI TUCITUTITUHBI 1 KX TPYJOEMKOCTh TIPUBEEHBI B Ta0IUIIE 3.




Ta6ymma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYIOEMKOCTh

PaS}ICJ’IBI, TEMBI JUCIUITINHBI

Jlexiiun
(qac)

I3 (C3)
(dac)

JIP
(qac)

KIT/KP
(dac)

CP (uac)

Cemectp 7

Paznen 1. Ilonsitue «McKycCTBEHHBIM
UHTEIIEKT». O0IaCTh MPUMEHEHUS TEXHOJIOTUN
HCKYCCTBEHHOT'O MHTEIIJICKTA.

Tema 1.1. OcHosbl UCKYCCMEEHHO20 UHMELIEKMA.
Tema 1.2. Humennexmyanvuvle unghopmayuorHwle
cucmemul.

Paznen 2. Ilonarue «MammHHOE 00yueHUE.
MarmmHaHoe 00ydeHne U NCKYCCTBEHHBIN
MUHTEJUICKT.

Tema 2.1. Mawunnoe obyuenue kak 00OHO U3
HAanpaeneHuli UCKYCCMeeHH020 UHMENNEeKMA.
Tema 2.2. Obyuenue c yuumenem.

Tema 2.3. Obyuenue be3 yuumens.

Tema 2.4. Obyuenue ¢ nookpenieHuem.

10

Paznen 3. OcHOBHEBIE 3TAIlbl MAIITHHHOTO
oOydenus. Moaenu MalmMHHOTO 00yUeHUs

Tema 3.1. OcrosHbie 3manvl MAUIUHHO20
00yuenus, UX Ha3HavyeHue U OCHOBHbIe
ocobennocmu.

Tema 3.2. Ouenxa xauecmea mooeiei
MAUUHHO20 0OYUeHUsL.

Tema 3.3. Ocobennocmu vib60pa u
2unepnapamempudeckol OnmuMu3ayuu mooeet
MAUUHHO20 0OYUeHUsL.

12

Pasnen 4. Peanuzanus aaropuTMoB MallIiHHOTO
o0y4enus Ha Python. Moaynu NumPy, Pandas,
MatPlotLib, Scikit-Learn

Tema 4.1. Ilpoepammuas peanuzayus mooenet
MAWUHHO20 00yYeHUs.

Tema 4.2. Ocnognvie buUbIUOMEKU MAULUHHOSO
00yuenus.

Tema 4.3. OcnosHble moOdenu Kraccuguxkayuu.

10

Paznen 5. IlpemnoOpab®oTka JaHHBIX B CHCTEMax|
MaITUHHOTO O0Y4EHHS.

Tema 5.1. Texnuxu npedobpabomxu.

Tema 5.2. Coxcamue OanHbIX.

10




Pasznen 6. IlpumeHneHne KoHBENEPOB A
ONTHUMM3ALMKU TOTOKOB onepanuii. Hactpoiika
MAaIIMHHO-00y4aeMbIX MOJIeNICH METOJOM
CETOYHOTO MOKCKA. ) ) 5 2 2 10
Tema 6.1. Onmumuzayus u Hacmpouxa mooenetl
MAWUHHO20 00YUeHUs.

Tema 6.2. Pewenue npuxiaouvix 3a0au.

HUroro B cemectpe: 17 17 17 57

Htoro 17 17 17 0 o7

IIpakTnyeckass MOATOTOBKA 3aKJIIOYAcTC B HENOCPEACTBEHHOM  BBIIIOJHEHUHU
Oo0y4yaromMMHUCs  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymiei
npo¢eCCHOHATIBHON 1A TEbHOCTBIO.

4.2. CopeprxaHue pa3/ieioB U TeM JIEKIIMOHHBIX 3aHATHH.
CopneprkaHue pa3/ienoB U TeM JIEKLMOHHBIX 3aHATHI IPUBEICHO B Tabaule 4.

Tabmuna 4 — ConeprkaHue pa3aesioB U TeM JEKIMOHHOTO [IUKIIa

Howmep

paznena Hazpanue u COACPIKAHUC Pa3acIOB U TEM JICKIIMOHHBIX 3aHATHH

1 Paznea 1. Illonsitne «MckyccTBeHHbIN HHTE/IEKT». O0/1aCTh NIPUMEHEHU S
TeXHOJIOTHIl MCKYCCTBEHHOI0 HHTE/IJIEKTA.

Tema 1.1. Ocnoswl uckyccmeennoeo unmennekma. Victopusi pa3BUTHS
TEXHOJIOTUH UCKYCCTBEHHOT0 MHTEIUIeKTa. HanpaBieHus pa3BUTHS UCKYCCTBEHHOTO
uHTeIUIeKTa. KiroueBble 0COOEHHOCTH €CTECTBEHHOTO HHTEIUIeKTa. CBOHCTBA
ciabodopMaIn30BaHHbIX 337a4. DMIUPHUUYECKUIl TecT ThIOpUHTa JUI OLIEHKU
MCKYCCTBEHHOT'O HHTEIIJICKTA.

Tema 1.2. HumennexmyanvHole unghopmayuonHvle
cucmemsl. VHTEINEKTyaIbHBIE HHPOPMAITMOHHBIE CHCTEMBI KaK YHUBEPCAIHHOE
CPEeACTBO pEIIEeHUs IIUPOKOTO Kpyra 3ajiad, s KOTOPBIX HET CTaHAAPTHBIX, 3apaHee
M3BECTHBIX METOJIOB penieHns. Kitacc HHTeIeKTyanbHbIX 3a1a4. AJITOPUTMBI KaK
¢dopmanuzaius 3HaHU| 00 06paboTke naHHbIX. OOpaboTKa JaHHBIX U 00paboTKa
3HaHUH.

2 Paznen 2. llonsitue «MamunHuoe o0yueHue». MammHHoe o0yyeHune u
HCKYCCTBEHHbI NHTEJLJIEKT.

Tema 2.1. Mawunnoe ob6yuenue Kak 0OHO U3 HANPABIEHUL UCKYCCMBEHHO20
uumennexma. lloHsaTue «MammHHOE 00yueHHEY. DaKTOPHI, BIUSIONINE HA
3¢ (HEeKTUBHOCTH MAIIMHHOTO O0YYEHUS: JaHHbIe, TPU3HAKU, MOJIEIIN aIrOPUTMOB.
Tpu Bunga mamuuaHOTO 00yueHus. opManbHasi MOCTAHOBKA 33/1a4U MAIIMHHOTO
oOy4eHus.

Tema 2.2. O6yyenue c yyumenem. OCHOBHBIE pemiaemble 3a1a4u. Obmactu
npumenenus. [Iporao3upoBanuie Ha OCHOBE OOyU€HUs ¢ yUUTeneM. 3agaua
KJacCU(UKAILIUU - paClIO3HABaHHE METOK KJIaCCOB. 3a/laya PErpecCcHH - MpeICKa3aHme
3HAYEHUI HEMPEPHIBHOM 1EJI€BOM TEPEMEHHOM.

Tema 2.3. Obyuenue 6e3 yyumens. OcHOBHBIE penraeMble 3aaauu. O0macTu
npuMeHeHusi. OOHapyKEHHE CKPBITHIX CTPYKTYpP MPH MOMOIITH OOy4eHHs 06€3 yuuTes.
BrisBiienre noarpynn npu noMouu kiactepusanuu. CHUKEHHE Pa3MEPHOCTH ISt
«CYKaTHS TaHHBIX». BhIsBIEHNE acCOIIMaTUBHBIX CBSI3EH.

Tema 2.4. Obyuenue c nooxkpennenuem. OCHOBHBIE pemiaeMble 3aaaun. O0nacTu
npuMeHeHus. Perienne nHTepakTUBHBIX 3371a4 HA OCHOBE 00YUYEHUS C

7




MOAKPCIUICHUCM

Pazjnen 3. OcHOBHBIE 3TaNbl MAIIMHHOTO 00yueHusi. Mo/esiu MAILIMHHOTO
o0y4eHust

Tema 3.1. OchosHble 5mansvt MAWUHHO20 00YYeHUs, UX HA3HAYEHUEe U OCHOBHbIE
ocobennocmu. Mopenu MamuHHOTO 00ydeHus. [IpenBapurensHas 00padoTKa
JAHHBIX B CHCTEMaxX MalMMHHOTO 00ydeHus. Jtan «O0ydeHue» B CUCTEMax
MamrHHOTro o0yueHus. [lpunnumnel GopmMupoBaHusi TPEHUPOBOYHOTO HAOOPa TaHHBIX.
Hcnons3oBanue nepekpECTHON NIpoBepKU. [ unepnapamerpuyeckast ONTUMHU3ALAs.
Drtar oreHKr 0000MmaroIIel CIOCOOHOCTH B CUCTEMAX MAIIMHHOTO O0yUYeHHS.

Tema 3.2. Oyenka kavecmea mooenet Mauunno2o ooyyenus. (OCHOBHbBIC
METPUKH OLIEHKH KauecTBa paboThl kiaccupukaropa. OueHka mpu MHOTOKJIACCOBOM
knaccudukanuu. OIeHKa Ka4ecTBa MOJICIICH PErPECCHH.

Tema 3.3. Ocobennocmu 6blOOpa u cunepnapamempuieckol ONMUMU3AYUY
Mmooenetl mawunHozo ooydenus. OCOOCHHOCTH BBIOOpa ONTUMAIBHON MOJIEIH
MamuHHOTO 00y4eHus. [Ipobaema nepeodydeHus u HenooOydeHus. Tunosas
3aBHCHMOCTB MEXK/y CJI0KHOCTBIO MOJICITA MAIIMHHOTO OOYYEHUS M OIICHKOH €€
s dextuBHOCTH. THUIOBAs 3aBUCUMOCTD OIIEHKU 3PPEKTUBHOCTH MOAeNei
MalIMHHOTO 00YUYEHUs OT pa3Mepa 00yJaroIel ocIe0BaTeIbHOCTH.

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. J[uHamudeckoe oOydeHue.

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 JOTUCTHIECKOM
perpeccun. TpeHHPOBKA JIOTMCTUYECKOI perpeccHoHHOM Mojenu B scikit-learn.
Pemenue npoGiemsl nepeoOydeHus pU MOMOILM peryisipu3anu. MeTo1 OnopHbIX
BekTopoB (SVM). Kitaccudukanus ¢ MaKCHMaIbHBIM 3a30POM H C MSTKHM 3330pOM
Ha ocHOBe SVM. Peienue HenuHeHHBIX 3a/1a4 saepHbIM MeToIoM SVM. Monenu
MAalIMHHOTO 00y4eHHsl Ha OCHOBE JIepeBbeB perieHnil. OObsICHEHHE Pe3yabTaTOB
o0yuenust. Cirydaituplii iec. Mojiesb MallimHHOTO 00yYeHuUs Ha OCHOBe K Omkaiiimx
coceneil. HauBneblil baitecoBckuil knaccudukarop. . Komnosuuuu 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 KaTeropuagbHBIX JaHHBIX. Pa30uBka HaOopa MJaHHBIX HA|
TPEHUPOBOUHOE U TECTOBOE MOJMHOXKecTBa. [IpuBeneHHe MPU3HAKOB K OAMHAKOBOM
mkane. OToéop conepKaTeabHbIX MPU3HAKOB. Onpeenenne BaKHOCTH IPU3HAKOB.

Tema 5.2. Cowcamue Oannvix. CHIDKCHHE Pa3MEPHOCTH 0€3 YUUTENsI Ha OCHOBE
aHajM3a TJIaBHBIX KOMITOHEHT. (CkaTWe MJaHHBIX C YYHUTENIEeM IyTeM JIMHEHHOTO
JUCKPUMHHAHTHOTO aHaiu3a. SIMepHbIl METOoJA aHaidu3a TJaBHBIX KOMIIOHEHT JJis
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 IOTOKOB ONEpalMii Py MOMOIIHN KOHBeWepoB. ToHKkas
HAaCTpPOWKa MOJEJIE METOJ0OM CETOYHOI0 IOUCKaA.
Tema 6.2. Pewenue npuxiaousix 3aoay. [IporHo3upoBaHre 3HAYCHHUIA
HETPEePHIBHOH 1IeTIEBON IEPEMEHHOM Ha OCHOBE PErpeCCMOHHOr0 aHaiu3a. Pabota ¢
HEMAapKUPOBAHHBIMU JAHHBIMU - KJIACTEPHBIN aHaIN3. TpeHUpPOBKA UCKYCCTBEHHBIX
HEHPOHHBIX CETEH JUIsl paco3HaBaHus n300pakeHnil. OCHOBHBIC TEHICHIINH
Pa3BUTHS TEXHOJIOTHI MAallIMHHOTO 00yUeHus

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATUS
Tembl IpakKTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOIHIIC 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYJOEMKOCTb

No
n/o

TeMbl TPaKTUYECKUX
3aHATUU

Dopmbl
MPAKTUYECKUX
3aHSITUN

TpyrnoeMKoCTb,
(gac)

N3 aux
MPaKTUYECKOU
MOATOTOBKH,
(gac)

Ne
pasziena
JACLIUI

JINHBI

Cemectp 7

AJITOpUTMBI KaK
dbopmanuzanus 3HaHUN 00
00paboTKe JaHHBIX. KJIACC
WHTEJUICKTYATbHBIX 33]1a4.
O06paboTKka TaHHBIX U
00paboTKa 3HaHUH

rpymnmnoBas

2

14

OOyueHue ¢ yuuTeseM.
OcHOBHBIE pelIaembie
3aza4u. 3ajaya
KJlaccupukanuu. 3agada
perpeccum.

rpymnmnoBas

[TpenBaputensHas oOpaboTKa
JAHHBIX B CHCTEMax
MAIIMHHOTO O0y4YeHHUSI.

rpyImnoBas

Peanuzanus nepuentpoHa Ha
Python ¢ ucnonszoBanuem
scikit-learn. TpenupoBka
NepcenTpoHa.

AanTUBHLIN JTHHEHHBINA

Heiipon (ADALINE).

rpyIIoBas

Moenb TOruCTUYECKOM
perpeccun. Pemienue
npo0IieMbl nepeol0yyeHust
MIPH TOMOIIU
PETYIISIpU3aIINH.

MeTo/1 OTIOPHBIX BEKTOPOB
(SVM). Perrenue
HEJMHEWHBIX 3371a4 SEPHBIM
MetoaoM SVM.

rpyIIoBas

Mopgenn MalIiHHOT O

rpymnnoBas
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0o0ydeHHUs Ha OCHOBE
JIEPEBBEB PEILICHHUIA.
Crnyuaiinblii jec.
Moens MatmHHOTO
o0yuenus Ha ocHoBe K
OJIMDKANIINIX COCELlEN.
Hawusnsblii baliecoBckuit
Kiaccudukarop.

Bcero 17 17

4.4, JlabopaTopHBbIC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.

Tabauna 6 — JlaboparopHble 3aHSITHS U UX TPYJOEMKOCTh

N3 aux No
Ne HaumenoBanue 1a60paTopHBIX padot TpynoeMKoCTh, | MpakTUUYECKOH | pa3nerna
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 7
1 Pa3zpaboTka Moaenu TMHEHHOTO 2 1 1

apantuBHoro Heiipona (ADALINE) na
OCHOBe 0a30BOr0 KJj1acca IepcenTpoHa

2 Knaccudukanus Ha OCHOBE 2 1 2
IEPCEITPOHHOM MOJIEIIH C
ncnonp3oBanueM oubnmoreku Scikit-learn

3 Knaccudukanust Ha 0CHOBE MOJIEeTH 4 1 3
JIOTUCTUYECKON PETPECCUH C
ucIoib3oBanreM ouonmoreku Scikit-learn

4 Knaccudukanus MeTogoM ONOPHBIX 6 1 4
BEKTOPOB C MCIIOJIb30BaHUEM OMOIMOTEKH
Scikit-learn

5 Knaccudukanus mMHelHO pa3aenuMbIX 1 1 3)

00BEKTOB (TpH MpHU3HAKa, YEThIPE KJlacca)
¢ ucnoib3oBaHueMm oubnmorexu Scikit-
learn

6 Knaccudukanus mMHelHO Hepa3aeInMbIX 2 1 6
00BEKTOB C UCIIOJIB30BAHUEM OMOIMOTEKHA
Scikit-learn

Bcero 17 6

4.5. BeInosHeHNe KypcoBOro NpoeKTa/ KypcoBOH pabOThI
Y4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJarOIIXCs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0nuLe 7.
Tabauna 7 — Bunbl caMmocTosTenbHOU pabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 7,
Bux camocrositensHOM paboThI
qac qac
1 2 3
M3yueHne TeOpeTHIeCcKOro MaTepraa 30 30
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nuctumuabl (TO)

KypcoBoe npoektuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brinmonaenue pedepara (P)

[ToaroToBka K TeKyIIeMy KOHTPOJIIO

ycneBaemoctH (TKY) 17 17
Homamnee 3aganue ([13)
Kontponbnsie pabotsl 3a04nukoB (KP3)
[ToaroroBka K MpOMEKYTOUHOM 10 10
arrectaiuu (I1A)

Bcero: o7 o7

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEIILHON PabOThI 00YUAIONMIMXCS TT0 TUCIUIUIMHE (MOTYITIO)
Y4eOHO-METOIMUECKNE MaTePHaIbl I CAMOCTOSITEIIbHON PabOThl OOYJArOIIMXCSl YKa3aHbI B

IL.I1. pa3zaenoB 6-11.

6. HepequL MCYATHBIX M 3JICKTPOHHBIX y‘IC6HLIX U3IaHUN

[lepedyeHb neYaTHBIX U DJCKTPOHHBIX Y4eOHBIX M3IaHUH MPUBEIECH B TaOIuUIE 8.
Tabnuua 8— [lepeyeHb Ne4yaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUI

Hludp/
URL anpec

bubnuorpadudeckas ccpuika

Komuectso
9K3EMILTIPOB B
oubnmoTexe
(kpome
ANIEKTPOHHBIX
IK3EMILISIPOB)

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. c60000HbIU

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

URL:
https://search.rsl.ru/ru/reco
rd/01010476613 (mata
obparmenus: 14.05.2026),
Pesxxcum oocmyna: ona
aA8MopU308aAHHBIX
noav3zoeameiei

Pamka Cebactbsan, Muppxkanunu Baxug,.
Python u mamHHOE 00yYeHHe: MAITHHHOE U
rirybokoe o0ydeHue ¢ ucrmosib3oBanueM Python,
scikit-learn u TensorFlow 2, 3-¢ uzn. Ilep. ¢
anri. — CII0.: «/lmanextukay, 2020. — 848 c.

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

IInac Bangep Qoxeiik. Python ans cinoxHbix
3a/1a4: HayKa O JIJaHHBIX. 2-€ MEXIyHap. U3]l. —
Acrana: «CnpuHt byk», 2024. — 592 c.

€80000HbI

URL: 7Kepon Opeaben. [IpukinagHoe MalHHOE
https://search.rsl.ru/ru/reco | ogyuenue ¢ momompio Scikit-Learn, Keras u
rd/01010476606 (nara TensorFlow: koHuenmu, MHCTPYMEHTHI U

obparmenus: 14.05.2026),
Pesxxcum oocmyna: ona
A6MOPU30BAHHBIX

TEXHUKU JJIA CO3AaHUA NHTCIUICKTYAJIbHBIX
cucreM, 2-¢ uza.: Ilep. ¢ anrn.— CII6.: OO0
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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
https://search.rsl.ru/ru/record/01010476606
https://search.rsl.ru/ru/record/01010476606

nosbzoeamenetl

«JImanextuka», 2020.—1040 c.

URL:
https://codelibs.ru/priklad
noe-mashinnoe-
obuchenie-i-
iskusstvennyj-intellekt-
dlya-inzhenerov/ (mara
obpamenus: 14.05.2026),
Peoixcum oocmyna:
Cc60000HbIIL

IIpocu3 [I:xx. [Ipukiannoe MmammHHOE 00yUYeHHE
Y UCKYCCTBEHHBII MHTEJUIEKT ISl UHKEHEPOB:
Ilep. c 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 Mrwoiiep, Capa I'Bugo. Beenenue B
MaIllMHHOE 00yYEeHHUE C MOMOIIbI0 Python.
PyKOBOJICTBO JIJIS CIIELIMATIUCTOB 110 padboTe ¢
nanaeiMH. — M.: UL «"eBuccra», 2017. — 393 c.

URL: https://vk.com/wall-

26611081 8167 (mara
obpamenus: 14.05.2026),
Peoxxcum oocmyna:
€80000HbI

Ju0on Kpuc. MammnHoe o0ydeHue ¢
ucnonp3oBanuem Python. CoopHuk perenTos:
I[Tep. ¢ aurn. — CII6.: BXB-Ilerepoypr, 2019.
— 384 c.: un.

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

Mo IIpaTuk. MickycCTBEHHBINM UHTEIUIEKT C
npumepamu Ha Python.: Ilep. ¢ anrm. - CII6.:
00O "lnanexruka", 2019. —448 c.

URL: https://vk.com/wall-

78467318 1002 (mara
obparmenus: 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. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OpPMaLIMOHHO-TEJIEKOMM YHUKAIIMOHHOH cetn «IHTepHEeT»

Ilepeuenn

TeJIeKOMMYHHKaHI/IOHHOﬁ CEeTn

npuBeseH B Tabmuie 9.

Tabmuma 9 —

SJICKTPOHHBIX

00pa3oBaTeNbHBIX
«HTEpHETY,

pecypcos

[lepeueHp 3MEKTPOHHBIX 00pa30BaTENbHBIX pECypcoB HHGOPMAIMOHHO-

TCHCKOMMYHI/IKaHHOHHOﬁ CCTHU ((I/IHTepHCT»

URL anpec

HanmenoBanue

https://pro.quap.ru/

https://proproprogs.ru/ml

Caiit «MammHHOoe 00ydeHue»

12

UH(POPMaIMOHHO-
HEOOXOJUMBIX JIISI OCBOCHHS JIWCIUTILTHHBI

DNEMEHTHI JIEKTPOHHOT0 Kypca MO0 AUCHMILIMHE pa3MEIEHBI
BHYyTpu DUOC I'VAII «MHTerpupoBanHas cpeaa o0yueHus»



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.guap.ru/
https://proproprogs.ru/ml

http://www.machinelearning.ru/ | ITpodeccronanbHbIi MHGOPMATMOHHO-AaHATUTHYSCKHIA

wiki/index.php?title=3ariaBHasi | pecypc, HOCBSIIEHHBIN MAIIMHHOMY O0Y4YCHHIO,

_CTpaHMIa pAcIo3HABAaHMIO 00PA30B U MHTEIUIEKTYyAIbHOMY aHAIN3Y

JaHHBIX

https://jakevdp.github.io/Python | CrpaBounuk o Python mist Data Science ot Ixeiika

DataScienceHandbook/05.06- Banpepllnaca:

linear-regression.html

http://archive.ics.uci.edu Penosuropuii ManmaHOr0 00y4ueHust KamudopHuiickoro

yHuBepcurera B MpBaline

http://python.org OdurranbHbIA caiT s3p1ka Python

https://www.anaconda.com/dow | luctpubytus Python, npeanasnadeHHbIH 1715

nload/success KPYITHOMACIITaOHOM 00pabOTKH JaHHBIX, IIPOTHO3HOM

AQHAJUTHKH U HAYYHBIX BeIYHCICHUH Anaconda

8. Ilepeuenp HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEUCHHS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU

00pa3oBaTeNILHOTO MPOoIecca MO JUCIUILTHHE.

HepequL HCIIOJIB3YEMOI'0 IPpOIrpaMMHOI'0 obecrnieueHus IMpCACTaBJICH B Ta6n1/1ue 10.

Tabmuna 10— [TepeueHr mporpaMMHOT0 00€CTICUCHIS

Ne n/m HaumenoBanue
1 DnexTpoHHas HHPOpMAIMOHHO-00pa3oBarenbHas cpena ['Y AIl « aTerpupoBanHas
cpena ooyuenus» (https:/pro.guap.ru/) pazpadborana corpyaaukamu ['Y AIl (BBeneHa B
skcruryarauio npukazom ['YAIT ot 06.06.2017 Ne 05-215/17), nepeueHs Moayineit u
uX (yHKIHOHATIBHOE Ha3HAYCHHE H3JI0XKEHBI 0 cchUike https://quap.ru/it/system/iso
2 OdunmansHblii callT 0Opa3oBarenbHOil opranu3aiuu B ceti «MHTEepHET»
(https://quap.ru/), pazpadotan cotpyaaukamu ['YAIT (BBeeH B dKCILTyaTAIUIO
[Mpukazom ['VAIT ot 23.03.2023 Ne 05-145/23)
3 Microsoft Office 2019 (morosop I'VAIIL, urdopmarius o JUIEH3UH MTPEICTaBICHA 10
cepuike https://guap.ru/it/system/iso/po)
4 Anaconda3-2025.12-2-Windows-x86 64 (ruyenszuu GPL/LGPL/MPL)
5 Python 3.13.9 64-bit  (ruyenzuu GPL/LGPL/MPL)
6 Spyder 6.1.0 (muyensuu GPL/LGPL/MPL)
8.2. TlepeueHn UH()OPMAIIMOHHO-CITPABOYHBIX CHCTEM,HCIIOIb3yEMbIX npu

OCYIIIECTBJIEHUU 00pa30BaTEIBLHOTO MPOLIecca MO AUCIUIIINHE

HepequL HCIOJIb3YCMBbIX I/IH(pOpMaLII/IOHHO-CHpaBO‘-IHBIX CUCTCM TIPCACTABIICH B

tabnuue 11.
Taomuma 11— IlepeyeHs MHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM
Ne n/m HanmenoBanue
1 OnekTpoHHbIN Katanor oudnuoreku ['YAII ¢ nocTymom k 6a3e MOTHOTEKCTOBBIX
n3nanmii (https:/lib.guap.ru.), tocTyn yepe3 TUUHBIN KaOMHET YUTaTENs OMOINOTEKN
I'VAIIL
2 Hayunas snexkrponnas oudnuoreka «eLIBRARY» (https://elibrary.ru/), noctyn uepes
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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
https://lib.guap.ru/
https://elibrary.ru/

TUYHBIN KabuHeT yntarens oubmmoreku 'Y AIL a takke o IP -ampecam ['VAIL

3 OBbC «Jlanw» (https://e.lanbook.com/), noctymn yepe3 TMYHBIH KAOUHET YHTATEIIS
oubmmotexku I'YAII, a Taoke no IP -anpecam 'Y AIT

4 BBC Znanium (https://znanium.ru/), focTyn yepe3 IUYHBINA KAOMHET YUTATEIIS
oubmmotexu ['YAIL a Taxxe no IP -agpecam 'Y AII

5 Omnnaitn-kaura «CpaBOYHHK 10 HayKe O JaHHBIX Pythony
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.htmi

6 JlataceTsl 110 MATMHHOMY O0Y4YEHHUIO

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

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAILHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUIUIMHE, IPEICTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuabHO-TEXHHUECKOM 0a3bl

Ne HaumenoBaHue cocTaBHOM yacTu Howmep aynutopuu
n/n MaTepHATbHO-TEXHUYECKOH 0a3bl (mpu HEOOXOMMOCTH)
1 | MynpTuMmenuiiHas J€KIMOHHAS ayIUTOPUS: 21-21 (yn. bonpinas

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

oOydeHus1, CITy>Kalue IS TPeCTaBICHUs yaeOHOU
uHpopmanuu 60JbIION ayAUuTOpUn; HabOp
JEMOHCTpallMOHHOr0 06opyaoBanust (MHTepakTUBHBIN
MYJIbTUCEHCOPHBIN AUCIUIEH Ha NTEPEKATHON CTOMKE
FocusTouch lnaronans 70" — 1 wrt., [I3BM — 1 mit.);
ObecrieyeH TOCTYH B 3JIEKTPOHHYIO HHPOPMAITMOHHO-
obpaszoBarenbuyo cpeay ['Y ATl mo mokanpHON
BBIUYHCIIUTENbHOM ceTu min Touke gocryna WiFi.

2 | Jlaboparopusi KOMITBIOTEPHOTO MOJCITUPOBAHHUS 31-04 (yn. bonbras
— CHeuuanu3upoBaHHas MeOeb; Mopckas, 1.67, aut. A)
— TEXHMYECKHE CpelacTBa  OOydeHHs, CiayXalue IS
npeacraBieHus ydeOHoM uHpopmauuu; [19BM - [ucnei
unTepakTuBHbId HTC- 1 .

JlaboparopHoe obGopynoBanue: [IOBM — «Mecto pabouee
aBTOMATHU3HPOBaHHOE» — 18 mIT.

ObecnieueH 10CTYM B AJIEKTPOHHYIO HH(POPMALIMOHHO-
oOpazoBarenbhyto cpeny ['YAll o nokanbHOM
BBIUHCIUTENBHOM ceTu miu Touke gocryna WiFi.

10. Onenounble cpeacTBa AJs MPOBEIEHUS TPOMEXKYTOUHOM aTTecTaIllu
10.1. CocTaB OIICHOYHBIX CPEICTB/JIS TPOBEACHUS IPOMEKYTOUYHOW aTTECTAlluU
o0yyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHS MPOMEKYTOYHOH aTTeCTaIlul

Bun npoMexyTouHOM aTTecTalyu [lepeueHb OLICHOYHBIX CPENICTB
Cnucok BONpOCOB K IK3aMEHY;
DK3amMeH
TecTsl.

[Ipumeuanne: *sx3aMeHaOHHBIE OWIIETHl (POPMHUPYIOTCSI HA OCHOBE BOIIPOCOB M 337124 TaOJIuIb! 15.

10.2. B kadecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJaroUIMMHCs MPUMEHseTCsl 5-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
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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

KOMITETCHIINM, KOTOpasi puBeieHa B Tabimie 14. B Tedenne cemecTtpa MOXKET MCIOJIb30BAThHCS
100-0annpHast ~ mKama ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHUIa
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
I'VAIL

Tabmuna 14 —Kputepuu ouieHKH YpoBHS c(HhOPMUPOBAHHOCTH KOMIETEHLIUN

OI11eHKa KOMITETEHITUN

XapakTepucTrka c(hOPMUPOBAHHBIX KOMIIETEHIMIA
5-0ayuipHad IIKaIa PAKTEp (op

OOyyJarommiics:

— TJIyOOKO U BCECTOPOHHE YCBOMJI MPOTPaMMHBIA MaTepHal;

— YBEPEHHO, JIOTUYHO, ITOCJIEIOBATEILHO M TPAMOTHO €TI0 U3J1araeT;

— ONMUPAsICh HAa 3HAHMUS OCHOBHOM W JIONMOJIHUTEIBHON JIUTEpaTypHl,
«OTJIMYHO TECHO CBSI3bIBAET YCBOCHHBIC HAYUYHBIC MOJOXKEHHS C MPAKTUUYECKOU
«3aUTEHO» JeATEIbHOCTHIO HAIIPaBJICHUS;

— yMeJi0 00OCHOBBIBAET U apTyMEHTUPYET BBIABUTAEMbIC UM HJICH;

— JIeJaeT BBIBOJIBI U 0000IIEHHMS;

— CBOOOJIHO BJIAJICET CUCTEMOM CIIeIIUaTN3UPOBAHHBIX TTOHSITUH.

— npaBmIbHO BeIIOJHUI OT 90% 10 100% TecToBBIX 3aMaHui .

OO6yuaromuiics:

— TBEPJIO YCBOMJI MPOTPAMMHBIA MaTepHall, IPaMOTHO U 10 CYIIECTBY
M3JIaraeT ero, ONupasiCh Ha 3HAHUS OCHOBHOM JINTEPATYypPHI,

— HE JIONYCKAaeT CYIIECTBCHHBIX HETOYHOCTEH;

«XOPOILIOY — YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUCCKOW JCSITEIBHOCTHIO
«3a4TEHO» HaIPaBJICHUS;

— apPTYMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BJIaJICCT CHCTEMOM CIIelMaIM3UPOBAHHbIX TTOHITHH.

— npaBWIIBHO BEIMOIHII OT 70% 10 89% TecTOBBIX 3aaHuii .

— o0yyarouuiicss yCBOMJI TOJIbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
II0 CYWIECTBY M3JAaraeT €ro, ONMpascCh HA 3HAHUSA TOJIBKO OCHOBHOM

JIUTEPaTyphl;
— JIOITyCKAeT HECYILECTBEHHbIE OIMOKN U HETOUHOCTH;
«yHOBJIETBOPUTEIILHO» | — HCIIBITBIBAET 3aTPYJHEHHs B IPAKTMYECKOM IPUMEHEHHM 3HAHUU
«GAYTCHO» HaIlpaBJICHNUS,

— cnabo apryMeHTHPYET HayYHBIE MOJI0KEHHUS,

— 3aTpyAHsieTcsa B (OpMyIHMpPOBAHUU BBIBOJOB U 0000IIEHUT;

— YaCTUYHO BJIQJICET CUCTEMOM CITEIMATTM3UPOBAHHBIX MMOHITHH.
— IIPaBUJIBHO BBIMOIHUI OT 51% 110 69% TeCTOBBIX 3aaHH .

— o0yyarouuiicss He YCBOWJI 3HAYUTENBHOM YacTH MPOTPAMMHOIO
MaTepuana,
— JIONyCKaeT  CYIICCTBCHHBIE  OIMMUOKA W  HETOYHOCTH  TIPH
«HEYIOBJICTBOPUTEIIHHO» | PACCMOTPEHUH TIPOOJIEM B KOHKPETHOM HAIPaBJICHHH,
«HE 3aUTCHO» — UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHHIA;
— HEe MOKET apryMEHTUPOBATh Hay4HbIE MOJOKECHHUS;
— He (pOopMyIHpYET BHIBOJOB U 00OOIICHHH.
— IIPaBUJIGHO BBINOIHUI MeHee 51% TeCTOBHIX 3aIaHUH .

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MAaTePUAIIBI.
Bomnpocs! 114 5K3aMeHa npecTaBieHs! B Tabnuue 15.

Tabmuna 15 — Bonpocs! 11 skx3ameHa

Ne Kon
[TepeueHb BOPOCOB [T FK3aMeHa
n/n MHAMKATOpa

1. Jaiite omnpenenenue mnoustuio «lckyccrBennsiit untemniekt». lloscaure | OIIK-1.3.2
TepMuHbl  «Cnabblif  McKyccTBeHHBIH — uHTeuiekT» W «CunpHblid | OIIK-1.B.1
HCKYCCTBEHHBIN HUHTEIIEKT». [lepeuncnute 0COOEHHOCTH
ciaboopMaIn30BaHHBIX 337a4  KAaK OCHOBHOM 00JacTH NPUMEHEHUs
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TEXHOJIOTUH HCKYCCTBEHHOTO HHTe/UIeKTa. [IpuBemuTe mNpuMephl TaKHX
3a7ad.

2. Ilo xakoMy NpHU3HAKy MOKHO BBIICIHTH MHTEJUICKTyaJbHBIC 3a/a4d CPEIu
Ipyrux  3amad  obpaborku  umHpopmanmu? IlpuBemure  TpUMEpHI
UHTEJUICKTYaJIbHBIX 3a1a4. [loscHUTE, YTO HA3BIBAIOT MHTEIUICKTYaTIbHBIMU
UH()OPMAIIMOHHBIMHU TEXHOJIOTUAMH.

3. [aiite ompenenenue moHsTHIO «MammaHOe oOydeHue». C yeM CBsI3aHO
CBOHMCTBO 00y4eHus B Takux mojensx? llepeuncinure ocHOBHBIE (hakTOpHI,
BIMSIOIME Ha S(PQPEKTUBHOCTH HCIOIB30BaHUS METOJOB MAIIMHHOTO
00yd4eHus, U JaiiTe UM KPaTKyIO XapaKTePUCTHUKY.

4. TlpuBenuTte KJIACCH(PUKALMIO CHCTEM MAIIMHHOTO OOydeHHUs Mo O00BbEMY U
TUITy KOHTPOJS BO BpeMsl OOydYeHHs, B 3aBUCHMOCTH OT CIIOCOOHOCTH
o0y4yaTbCs Ha OCHOBE MOTOKA BXOASAIINX JAHHBIX, IO CIIOCO0Y 0000IIeHUs
3HaHMd. JlaliTe KpaTKyl0 XapaKTEepUCTHUKY IEPEYHCICHHBIM KJaccaM
CHCTEM.

5. loscuure ocoOeHHOCTH OOyYeHHMS C YYHMTENIEM KaK BHJIAa MAIIMHHOTO
oOyuenus. [IpuBeauTe MOCTAaHOBKY 3agaud OOYYEHHS C YUHUTEJIEM.
[lepeuncnure THUMBI 3a7a4 OOyYEHHs C YYHUTENIEM, B 3aBHCUMOCTH OT BHJA
MHOXKECTBAa ~ JIOIYCTUMBIX  OTBETOB. [lOSICHUTE, 4dYTO  Ha3bIBACTCS
NPU3HAKOBBIM OMUCAHWEM OOBEKTa U3 MHOXKECTBA MUCCIIETYEMBIX OOBEKTOB.
Kakue TUIbl MpU3HAKOB CYIIECTBYIOT?

6. IlepeurciuTe OCHOBHBIE 3Talbl PELICHMs 3aJa4d MALIMHHOTO OOYy4YeHHus ¢
yuuteneM. [losicHute copep:kanue KakKaoro sramna.

7. Tlosicuure ocoOeHHOCTH oOOy4yeHMs Oe3 yuuTels Kak BUAA MAIIUHHOIO
oOyuenwus. Ilepeunciure Hambosiee XapakTepHbIE OOJACTH WCIOIb30BAHUS
oOyueHus 6e3 yuurens. Kakue TUIbI 3a7jau pelaroTcst METoiaMu 00ydeHust
0e3 yuutensa? JlaiiTe KpaTKyro XapakTEpPUCTUKY 3TUM 3a/ladaM.

8. Ilosicuure 0coOeHHOCTH O0Y4YEHHUs C MOJAKPEIJICHHEM KaK BHJIA MAIUHHOIO
oOyuyenus. IIpuBenuTe MOCTAHOBKY 3a/layd OOYYEHHS C MOJIKPEIICHHEM.
Onummre cxemy B3aMMOJEHCTBUSL areHTa CO CpeJoW IpH peaau3aluu
oOyueHuss ¢ mnoakpemaeHueMm. Ilepeuucnure XapakTepHble 00J1aCTH
npUMeHEeHHs 00y4YeHHUs C MOAKPEIUICHUEM.

9. TlosicHuTe OCOOCHHOCTH OIICHKHU KauecTBa padoThI Kiaccudukaropa. [Touemy
Ko3pduuueHT  omMOOYHBIX  KiIaccU(UKaMi W NPaBHIBHOCTh
KJaccu(uKauyu He Bcerga SABIAIOTC () (EKTUBHBIMU  OKa3aTeNsIMU
KauecTBa Kiaccuuxanuu? UYUrto Takoe warpuma HertouHocTe? Kax
OTNpENeNUTh TOYHOCTh M MOJHOTY KJIACCU(UKAIMKM C HCHOJIb30BAHUEM
MaTpuilel  HetouHocted?  Kakme  ocobenHoctnm — Kiaccudukaropa
XapaKTEepU3yIT TOYHOCTh U MOJIHOTA?

10. Kak BBITISAAT  TUNOBBIE  3aBUCHMOCTH ~ TOYHOCTH  OT  TIOJHOTHI
KJaccu(uUKaluy, a TakkKe TOYHOCTH M TOJHOTHI OT MOpOra MPHHATHUS
pemenusi? TlosicHuTe Takoe MoBeIEeHUE NAHHBIX 3aBUcUMOCTel. [losicHuTe,
4TO Takoe «uepa F1», kKak oHa onpeenseTcs u A Yero UCHoJIb3yeTcs.

11. Tlosicuute, KaK UCIONIB3YETCS KpUBas paboyeil XapakTepUCTUKH MPUEMHUKA
(ROC) nmns omeHku kadecTBa paboThl Kiaccudukatopa. IIpuBenute
XapaKTepHbIM BUJ JAaHHOM KpuBod. Kak BbeIrmsauT KpuBas paboueit
XapaKTEePUCTUKN MPUEMHUKA TPH YUCTO CiydaifHOU kiaccupuxanuu? Jlms
KaKuX Iesied OOBIYHO HCHOJIB3YETCSl M3MEpEHUe IUIOIMIAau IOJ KpPUBOM
paboueii xapakrepuctuku npuémuuka (AUC)?

12. TlosicHuTe, KaK CTPOWTCS MAaTpUIla HETOYHOCTEH IPH MHOTOKJIACCOBOM
kinaccupukanuu. Kak MOXKHO OLIEHUTh TOYHOCTh U IMOJIHOTY JJISI KaXKJ0TO
Kjlacca, a TakXke pe3yJbTHPYIOIIME 3HAu€HUsi TOYHOCTH U  MOJHOTHI

[1IK-2.3.2
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13

14.

15.

16.

17.

KJIaccu(UKaIum.

[TosicauTe OCOOCHHOCTH OIICHKM KadecTBa pabOThI MoOJenei perpeccuu. B
KaKMX CilydasX OTJIalT IpeanodreHue Kpurteputo kauectBa RMSE, a B
Kakux ciiyqasx kpurepuro MAE?

B uém cocTouT cBOiicTBO 0600mIaromIell ClIOCOOHOCTH MOJIENTM MAIIHHHOTO
oOyuenusa. Kakue mnpuéMbl HCHONB3YIOTCS MAJS TEOPETHUECKOH U
AMIUPUYECKON OLICHKH obo0maromiein CIOCOOHOCTH: OLICHKA
MaTeMaTUYeCKOTO OKUIAHHUS CpPEJHUX I[OTeph, OLIEHKA BEPOSITHOCTU
nepeoOydyeHus, OIICHKa Ha OTJIOXeHHbIX gaHHbIX (hold-out), omenka
CKOJIB3SIIEr0 KOHTpoJIs (Cross-validation).

Ha3oButre OCHOBHbIE NpPUYMHBI BO3HUKHOBEHHUS IEpeoOydeHUs |
HeZ000y4eHUs B MOJETSAX MallMHHOro o0ydenus. [lepeuncnure ocCHOBHbBIE
CI0CcOObl MUHUMH3ALUH 1EpE00yUEHUSI.

[TosicHuTe MOHATHS CMEILEHUs, AUCIEPCUH U HEYCTPAHUMOM MOTPEHIHOCTH
KaKk TpEX COCTABISAIOMMX OMIMOKH O00O0OIIEHUsT MOJeeld MaIIMHHOTO
00yJeHUsI.

[losichuTe Xxapaktep W3MEHEHUS OLEHOK dS((EKTUBHOCTH  MOAETeH
MAIIMHHOTO 00yUYeHHsI TIPY BO3PACTAHUH MX CIIOKHOCTHU (Kpusvie npogepKu,
validation curve) u pasmepa oOyuaroieil BoIOOpPKH (Kpuevie 00Oyuenus,
learning curve).

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

[Tepcentpon PoszenOnarra. CTpykTypHas cxemMa © TPaBWIO OO0y4YeHUs
HepcenTpoHa.

Mopnens anantuBHOro suHenHoro HeilpoHa. OOyuenue ADALINE mnpu
IOMOIIM MeToJa TpajueHTHOro cmycka. IlakeTHbIi M cTOXacTUueckui
TPaAUEHTHBIN CIYCK.

Mogenp noructudeckoit perpeccuu. Ilokaxure, 4To BBIXOA CUTMOUAAIBHOM
(YHKIIMM MOYKHO HMHTEPIPETUPOBATH KaK BEPOATHOCTb MPUHAMIEHKHOCTU
OTJIEJIBHO B3SITOT0 00pasia nepBoMy Kiaccy.

OOyueHne MoOJAENM JIOTUCTUYECKOW perpeccun. PemieHune mnpoOiemsl
nepeoO0y4yeHHs IPU NOMOILM peryisipusauuu. L2-perynspusanus

Meton omnopsbix BekTopoB. Kitaccupukanus ¢ MATKAM 3a30pOM  JUIS
o0ecreyeHns CXOJIUMOCTH ONTUMH3ALMU TPH JOMYCTUMOCTH OLIMOOYHON
KJIacCU(pUKaIUU.

Pemenne HenuHEHHBIX 3a4ad IPHU MOMOLIM METOAA ONOPHBIX BEKTOPOB.
JloGaBnenne kK  HaOOpy  J@HHBIX  JIOTIOJIHUTENBHBIX  NPU3HAKOB.
Hcnonp3oBanue npusHakoB Onu3octu. RBF-Qynkus kak ¢pyHkus nogolus.

I'unepnapamerpuyeckass ONTHUMM3ALUsA MoOJENe MAIIMHHOTO OOydYeHHs.
Hcnonp3oBaHue  peméTdyaroro  MHouWcKa Uil BeIOOpa  HAWIYYIIUX

TUIIEpIIapaMETPOB MOEIIH.

Mopnens Ha OCHOBE JepeBa NpUHATHS pemeHuil. OCHOBHBIE OCOOCHHOCTH
mogaenu. [ToctpoeHue nepeBa pelieHHil Ha OCHOBE NMPHUHIMIIA HAUOOJBIIETO
npupocta uHpopmanuu. I'mnepnapameTpbl, 0oOecreUYUBAIOLIUE MOJCTPONKY
MOJIETIH.

Mopnens Ha ocHOBe ciydaifHoro Jseca. OCOOEHHOCTH MoOJEIH. AJNTOPUTM
«BBIpAIMBAaHUSA» CiIydyaiiHOro jseca. [umepmapamerpsl, oOecneuuBarove
MOJCTPONKY MOJEIH.

Knaccupukarop Ha ocHoBe k Ommkailimux coceneif U ero 0coOGEHHOCTH.
['unepnapameTpsl, oOecrneunBaronue NoACTPONKY MOJIEIH.

Haugnslit OaiiecoBckuii kinaccupukaTop. OCHOBHBIE OCOOEHHOCTH MOETH U
o0nacTtu €€ NpUMEHEHUS.

[Tpuémbl mpenBapuTenbHONH 00paOOTKM JAaHHBIX B MOJAESAX MALIMHHOTO
0o0ydenusi. Pemenue mpoOiaeMbl ¢ HEAOCTAOIIMMH JaHHBIMH, 00pabOTKa

[IK-4.3.1
[IK-4.Y.1
[IK-4.B.1
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30.

31.

32.

33.

KaTCTOPHANBHBIX (UMEHHbIX U NOPAOKO8bIX) IAHHBIX, BBIOOP 3HAYUMBIX
NPU3HAKOB (ucnonvsosanue L1 peaynapuzayuu, aneopumm
nOCNe008amenbH020 8blO0PA NPUSHAKOS, OUEHKA BANCHOCMU NPUSHAKOS C
ROMOWBIO CILYHAUHBIX ECOB).

Bbinenenne NpU3HAKOB: CXKATHE JIAHHBIX C  TOMOIIBIO  TTOHIKCHHSI
pPa3MEpHOCTH TMPOCTPAHCTBA TNPU3HAKOB. AHAIN3 TJABHBIX KOMIIOHEHT
(Principal Component Analysis). JIuHe#HbIli TUCKPUMHHAHTHBIA aHAIH3
(Linear Discriminant Analysis).

AmncamO1u Mojienelt MalmuHHOTO 00y4yeHust. OCHOBHBIE TTOAXO/IBI K CO3/IaHUI0
ancamOueii. barrunr (bagging).

AncambrnieBoe oOyuenue. byctunr (boosting). AsroputMmsr Boostl,
amantuBHbIN OyctuHr (AdaBoost), rpaguentsiii Oyctunr (GBM).
AmncambieBoe o0yuenue. Ctekkur (Stacking).

Bompocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.

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

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

Kon
WHJUKATOpa

Y4eOHBIM MJIaHOM HE IPEIyCMOTPEHO

IlepedyeHpb TeM AJ1s BBIOJIHEHUS KypCOBOIO MPOEKTa/ KypcOBOW pabOThl Ipe/CTaBlICHbI
B TaOauIe 17.
Tabnuna 17 — Ilepeyerb TeM Ui BHITOJHEHUS! KYPCOBOTO MPOEKTA / KYPCOBOM pabOThI

Ne i/t
paboThI

[TpumepHBIii TepeueHb TeM ISl BHIITOJIIHEHUSI KYpPCOBOTO MPOEKTa/ KypCOBOU

Y4eOHBIM MJIaHOM HE IPEIyCMOTPEHO

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

Tabmmua 18 — [IpumepHBbIi epeueHb BOIIPOCOB JIsi TECTOB

Ne . Kon
[IpumepHBIil EpedeHb BOMPOCOB ISl TECTOB
1/ WHJIUKATopa
1 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C bIOOPOM OOHO20 BEPHO20 OMEEMA
U3 yemwipex npeoylodNCeHHbIX U 0O0CHOBAHUEM 8blOOPA
Wnctpyknus: [IpouunTaiite TEKCT, BbIOEpHUTE MPAaBUIIBHBIN OTBET U 3aIIUIINTE apTYMEHTHI,
000CHOBEIBarOMINE BEIOOpP OTBETA
1 3aada KiaccuGUKaIm - 3TO ... OIIK-1.3.2
OIIK-1.B.1
A) TIOHCK TPYNIIBI, B KOTOPYIO MOYXHO O0BEINHUTH 00BEKTHI, HMEIOIIIHX
CXOKHE XapaKTEPUCTUKU
B) ompenenenue 3aBUCIMOCTH MEX/Ty JTBYMSI YUCIIOBBIMH
MepeMEHHBIMU
B) mnpexnckasanue yUCIOBOro 3HAUEHUS LIEIEBOM MIEPEMEHHON Ha OCHOBE
3HAYEeHUI HE3aBUCHMBIX IIEPEMEHHBIX
I') mowuck kimacca, Kk KOTOPOMY OTHOCHTCS OOBEKT, HA OCHOBE €0
MPU3HAKOB
2 3aaua perpeccu - 310 ... OIIK-1.3.2
OIIK-1.B.1

A) mpenckazaHHe YHCIOBOTO 3HAUEHHS 11€JI€BOM IIEPEMEHHOIN Ha OCHOBE
3HAYEHUI HE3aBUCUMBIX ITEPEMEHHBIX
b) nowuck kmacca, K KOTOpPOMY OTHOCUTCSI 0OBEKT, HA OCHOBE €ro
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MIPU3HAKOB
B) onmcanue cBs3u MeXy IByMsI KAaTeTOPHATbHBIMH TTEPEMEHHBIMU
I') cpaBHUTENBHBIN aHAN3 HECKOJIBKHUX YHCIOBBIX IIEPEMEHHBIX C
MOMOIIBIO TPadUKOB

B xakoMm 13 ciaydaeB HMEeT CMBICII Cpa3y UCKIIOUUTh KOJIOHKY JaHHBIX: [1K-2.3.2

A) Bcs xonoHKa HMEET OHO U TO K€ 3HAUEHHUE;

Bb) B konoHke Kaxkioe 3Ha4eHHUE - YHUKaIbHOE (BEIIECTBCHHBIC YHCIIA);

B) Komonka nmeer 1Ba YHUKAIBHBIX 3HAUCHUS;

I') KomnoHka conepKUT CTPOKH.

Kakoe u3 HampaBieHui Hccaea0BaHUM HCKYCCTBEHHOIO HHTEIIEKTA I1K-4.3.1
WCTIONB3YET CIIyYaiHbIA M000p, KOMOMHUPOBAHUE U BapUAIIMU HCKOMBIX IIK-4.V.1
[apaMeTPoB C MPUMEHEHHEM MEXaHU3MOB, HAITOMHUHAIOIUX OHOJIOTHYECKYIO [IK-4.B.1
3BOJIIOLHIO?

A) HckyccTBeHHBIE HEUPOHHBIE CETH;

b) Knaccuyeckoe mammHHOE 00yUeHHE;

B) T'enetnueckue anropuTMsl;

I') Cucremsl HEUETKOTO BEIBOJA

lMumepnapameTpsl MOCTH MAIIIMHHOTO OOYYEHHUS — JTO: I1K-4.3.1
[IK-4.V¥.1
A) mapameTpbl, KOTOPbIEC ONIPEEIISIOT 3aBUCUMOCTH MEXIY BXOIHBIMHU [IK-4.B.1
JAHHBIMU U BBIXOZAAMU
B) mapamerpsl, KOTOpbIE ONIPEEIAIOT KPUTEPHH OCTAHOBKH O0YUEHHUSI
MOJIEH
B) mapamerpsl, KOTOpbIEC ONIPEEIIAIOT KOJIMYECTBO HEHPOHOB B CKPBITHIX
CJI0AX HEMPOHHOM ceTn
I') mapamerpsl, KOTOpbIE HE CBA3aHBI HETIOCPEICTBEHHO C 00yUeHHEM
MOJIEJIN, HO BIIMSIIOT HA €€ KaYeCTBO
MerTtpuka, KOTOpas He MOAXOIUT JUIsl OLEHKM KadecTBa perpeccuoHHbIX | [TK-4.3.1
MOJIEJIEH: [IK-4.V.1
[1K-4.B.1

A) R-xBagpat (ko3 UIMEHT TeTepMHUHAIIH )

b) MSE
B) Fl-mepa
I MAE

2 mun. 3adanue KOM6uHup0661HH020 muna c 6bl60p0/l/l HECKOJIbKUX eapuarnmoe omeema

U3 NPeONONCEHHBIX U PA3BEPHYMBIM 000CHOBANUEM 8b100Pa

Wnctpyknus: IIpouunTaiite TeKCT, BbIOEpHUTE MPaBUILHBIE BAPUAHTHI OTBETA U
3aIUIIUTE apTyMEHThI, 000CHOBBIBAIOIIHE BBIOOP OTBETOB

3agaun, U3 HIKENIEPEUNCICHHBIX, SIBJLIIOTCS 3a1adamMu iporaosupoBanust: | OTTK-1.3.2
N . OIIK-1.B.1
A) MaTeMaTHYeCKUi TIPOTHO3 AThl CHIILHBIX 36MIICTPSICEHUI
b) mnporHo3upoBaHue BEpOSATHOCTH JIETAIILHOTO HCXOa
B) onpenenenne nMTENTLHOCTH U UCXO/a 3a00JIEBAHUS
I') obnapyxenue criama
J1) 3amaym MOWCKOBOTO BBHIBOZA
Yo Takoe MalIHHHOE 00yUYeHne? OIIK-1.3.2
OIIK-1.B.1

A) 3ro mporiecc, B X0/ie KOTOPOTO CHCTeMa 00padaThIBaeT OONBIIOE
YHCJI0 IPUMEPOB, BBISIBIISET 3aKOHOMEPHOCTH M UCIIOJIB3YET UX, YTOOBI
MPOTHO3UPOBAThH XapaKTEPUCTUKN HOBBIX JaHHBIX;

b) OcobeHHOCTh TaKOTO 00YUEHHMSI 3aKITI0UAETCSI B TOM, YTO JTAHHBIC
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MIPEJICTABJICHBI C U3BECTHBIMU MPABUIHLHBIMU OTBETAMH, T.€. JAHHBIC C METKaMU;

B) O6macTe MaTeMaTHUKH, H3YYaOIIas aJITOPUTMBI JUTSI HaX 0K ICHUS
AKCTPEMYMOB (YHKITUH;

I') Ob6nacTh UCKYCCTBEHHOTO MHTEJICKTA, CBsA3aHHAs ¢ 00yYeHUEM
KOMITBIOTEPOB HA JIAHHBIX;

JI) OO6macTp mIpakTUIECKON MESITEIbHOCTH W HAyIHBIX UCCIIeTOBAHMI
CaMOOOYYarIINXCS aITOPUTMOB, H3BICKAIOIINX CMbBICI (3HAHUS) U3
JaHHBIX, CPEACTBO CO3JIaHUS MOJICIICH aJITOPUTMOB.

E) Metoauka 06paboTku N300pakeHUH.

Kax 6opoTtscs ¢ addexrom nmepeodydenns?

A) Cnenatb MoIeNb mpoine (MeHee KOMIUIEKCHOM);

b) Bzarp meHbIIe 00y4Jaromux JaHHBIX;

B) Hakonwuts Gomnpinie 00y4aronux JaHHBIX;

I") Cnenats Momens ciioxHee (0ojree KOMITTICKCHOM);

) IloBwicuTh KagecTBO 0OyUaroIIeil BRIOOPKHU MMyTEM CHUKESHHS IITyMa B
JAHHBIX, HCTIPABICHUS OIIUOOK, yCTpaHEHHs BHIOPOCOB H T.1I.;

E) Hanoxuts orpaHnndeHus Ha MpOCTPAHCTBO TapaMeTPOB MOJIETH;

2K) IIpoBepsTh METPUKH TOJIBKO MO 00yUAIOIIEei BEIOOPKE.

I1K-2.3.2

10

Bo3MOXHBIMH peLIeHUsIMHI TPOOIEMbI HET000YUEHUS SIBIISIFOTCS:

A) Brw16op Ooree croxHOM MOAETH ¢ OONBITUM YHCIIOM HACTPANBaEMBIX
napamMeTpoB;

B) Ilpenocrarienue o0y4aroieMy aaropuTMy JIYYIIUX TPU3HAKOB
(KOHCTpYHpOBaHNE MPU3HAKOB);

B) YmenbpmeHne orpaHndeHui MOIEH (HAPUMED, CHIDKEHUE BETHIUHBI
rUIepnapaMeTpa perysipu3atum).

I') Hu oauH U3 nepeyncieHHbIX.

I1K-4.3.1
I1K-4.V.1
I1K-4.B.1

11

Kakumu cBoiicTBamu 001aaroT cnadopopMain3oBaHHbIC 3aauH,
COCTABJISIFOIINE 00IACTh MPUMEHEHHSI HCKYCCTBEHHOTO HHTEILICKTA?

A) Ilenm 3TuX 3a7a4 HE MOTYT OBITH MIPEJICTABIICHBI B BUIE
MaTeMaTHYECKUX (PYHKIIHIA;

B). AnropuTMbl TOCTHIKEHHS STHX LIeJIel He MOTYT OBITh OMTHMCAHBI CTPOTO
MaTeMaTHYeCKH;

B) [na permenus 3ana4d TpeOyrOTCs 3BPUCTUKU — YTBEPKICHUS,
OCHOBaHHBIE Ha OIIBITE, UHTYHLINHY;

I') JlanHble ¥ 3HAHUS, UCTIOIB3yEMbIe [T PEIIEHHUS 3TUX 33]1a4, MOTYT
SBJISITHCSL HE IOJHBIMH, HEOJHO3HAYHBIMU, OIIMOOYHBIMH,
NPOTHBOPEUMBBIMHU, PA3HOPOAHBIMHU, TUHAMHUYHBIMHU; HH(OpMAaLs
4acTo MOXET OBITh MPEICTaBJIeHA B BUIe U300paKEHUIA, PUCYHKOB,
3HaKOB, OYKB, CJIOB, 3ByKOB U T.]{

[1K-4.3.1
I1K-4.V.1
I1K-4.B.1

12

Kakue 13 MeTpuKk COBMECTHO alOT JOCTATOYHO MOJTHYIO XapaKTEPUCTHKY
KJaccu(puKaTopa npu HecOaIaHCUPOBaHHOM BBIOOpKE?

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

I1K-4.3.1
IIK-4.V.1
[IK-4.B.1

3 mun. 3aoanue 3AKpblmMoco muna Ha yCmMaHoeleHue coomeemcmeust

Wuctpykuus: IIpounTaiite TEKCT U yCTaHOBUTE COOTBETCTBHUE. K Kax a0l MO3ULIMHU, JaHHOU B
JIEBOM CTOJIOIIE, TOJOEPUTE COOTBETCTBYIOIIYIO MTO3UIIHIO B IIPABOM CTOJIOIIE

13

VYcTaHOBUTE COOTBETCTBUE. 3aga4y MalllIMHHOI'O 06yquI/m.

| OIIK-1.3.2
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1 ObydeHue ¢ yuntenem
2 OOyuenue 6e3 yuurens

A) Knaccudukauus gaHnHbIX
b) Knacrepusanus naHHbIX

3 OGyueHue ¢ TTOAKPETUICHIEM B) OOydenue areHTOB

I") AHamm3 maHHBIX

OIIK-1.B.1

14 YcraHoBUTE COOTBETCTBHME. TuIbl 3aad MamuHHOTO oOyuenus wu | OITK-1.3.2
MIpUMEPHI IPUITIOKEHUI. OIIK-1.B.1
1 Knaccudukarmst A) Omnpenenenue cnama B JJIEKTPOHHOM
rmoure
2 Perpeccust B) IlporHo3upoBaHNE CTOMMOCTH KHUJIbS
3 Knacrepuzauus B) Cermenrauus ayaAuTOpHH A
MapKETHHTOBBIX KaMITaHUI
4 OOyueHre ¢ IOIKPEIUICHIEM I') Ob6ydenune urpoBOTO areHTa B
KOMITBIOTEPHBIX UTpax
1) T'enepamwmst m3o0paskeHHH 11O
TEKCTOBBIM 3aIpocam
15 VYcranoBute cootBercTBUe. OcCHOBHBIE J3Tambl nocTpoenus mozaenu | [1K-2.3.2
MAaIIMHHOTO O0YYCHHUS U OITUCaHUE
1 TlonroroBka qaHHBIX A) Drtarm, Ha KOTOPOM OCYIIECTBIIAETCS cOOp,
OYHMCTKA, TPe0oOpa30BaHNe NaHHBIX, a TAKXKE
paszneneHue Ha 00yJaroIyo U TECTOBYIO
BBIOOPKH
2 Beibop meroma u B) Ha stom aTamne onpenensercs, Kakoi
CO3/IaHKE MOJIEIH ITOPUTM MaITMHHOTO 00y4YeHHs OyaeT
KCIIOJIB30BAThCS, HACTPAUBAIOTCS MapaMeTphl
MOJICJIH, U TIPOMCXOIUT e¢ 00yUeHHE Ha
oOyuJatoreit BRIOOpKe
3 OueHka 1 yITy4IlicHUe B) Hcmonp3yercs anst yaydiieHUs] TOYHOCTH U
KayecTBa MOJICIH obo0matoriel CrtocoOHOCTH MOJIEIH.
Brurouaet B ce0s aHamM3 OMIMOOK, HACTPOUKY
MapaMeTpoB MOJIENH, a TAK)KE UCTIOIh30BAHNE
peryuspu3anuy U ancamoieit moeneit
4 Orenka kayectBaMofiei ') Drarm, Ha KOTOPOM IIPOBEPSIETCS CIIOCOOHOCTh
Ha TECTOBO BHIOOpKE MOJIeJIN K 0000IIEHUIO Ha HOBBIE JaHHBIE, HE
WCITOJIH30BABIITHECS B IIPOIIECCe O0yICHUS
JI) Dtamn, Ha KOTOPOM OCYIIIECTBIISIETCS pa3METKa
JTAHHBIX
16 VYcraHOBUTE COOTBETCTBHE. MeTonsl oOIeHKH KauectBa Moxeneld | [TK-4.3.1
MaITUHHOTO O0yYEHHUS U UX OMHUCaHNE IIK-4.V.1
1 Kpocc-anmumarust A) Pa30OueHue naHHBIX Ha N YacTel u IK-4.B.1
MIOCJIETOBATEIHFHOE UCIIOJIb30BAHNE KAXKIOM 9acTh
B KaUeCTBE TECTa, a OCTABIINXCS B KA4eCTBE
oOydeHus
2 Marpuia onmiook  b) Tabnwuia, ucmonp3yemast 171sl OIICHKH TOYHOCTH
TpeJIcKa3aHnii OMHApHOH KiTaccu(UKauy Ipu
HecOaaHCHPOBAHHBIX Kilaccax
3 MSE/RMSE B) CpennexBanparndnas ommoOka / KOpeHb U3
CpeIHEKBAPATUIHOM OIIMOKH JJIs OLIEHKU
TOYHOCTU PETPECCUOHHBIX MOJENEH
I') I'paduk, oToOpaxaromuii CTeneHb KOPPEKTHOCTH
KJTaccu(PUKAIMN B 3aBUCUMOCTH OT BHIOPAHHOTO
MIOPOrOBOTO 3HAUYECHHUSI
17 Vcranosure coorBercTtBue. Twumbl ancamOieii moxenel MammuHOoro | [1K-4.3.1
0o0y4YeHUs U OTIMCaHne IK-4.V.1
I1K-4.B.1
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1 Barrvar A) Meron nocTpoeHusI HECKOJIBKHUX MOJIeNICH Ha
Bootstrap Aggregating) OCHOBE CJIyYaiHbIX TIOABHIOOPOK 0OyUAroIIeit
BBEIOOPKH, arpErMPOBAHUE PE3YJITATOB IS
MOJTyYEHHUS] OKOHYATEIBHOTO IMPOTHO3a
2 bycrusr (Boosting) b) Cmocob mocTpoeHus mocie0BaTeIbHOCTH
c1a0OBIX MOJeINeH, KaKaas cieayromast
o0y4JaeTcs Ha JaHHBIX, Ha KOTOPBIX
MPEIbITYyIas TOMycKaja OIuOKN
3 Crexunr (Stacking) B) Meron, B KOTOpOM HECKOIBKO MOJIEICH
00y4aroTcs HE3aBUCUMO, a 3aTEM UX
pe3yIbTaThl UCTIOIB3YIOTCS B KAYSCTBE
MIPU3HAKOB B OOIIEH MOaeH
I') Meron, iput KOTOPOM HECKOJIBKO MOJIETICH
TOJIOCYIOT 32 OKOHYATEIILHBINA MTPOTHO3,
B3BEIICHHOE WJIM PABHOMEPHOE KOJIMYECTBO
TOJIOCOB Pa3HBIX MOJIEIE MOXKET OBITh

HCIIOJIb30BaHO
YcranoBute coorBeTcTBUE. [IprMepbl anroputMoB MamuHHOTO 00yuenus | [TK-4.3.1
U UX OIMCaHHUe [IK-4.V.1
. [1K-4.B.1

1 SVM (Support Vector A) Anroputm knaccurKanuy, OCHOBaHHBIA Ha

Machines) MOCTPOCHUH THITEPILIOCKOCTEH B
MHOTOMEPHOM TPOCTPaHCTBE
2 K-Means b) Anroputm kimacTepuzaniu, KOTOPBIA

pa3buBaeT HaOOpP JAHHBIX HA 3apaHee
3alaHHOE KOJIMUYECTBO KJIACTEPOB

3 Random Forest B) AnroputM, criocoOHBIH CTPOUTH AEPEBHS
peLIeHUII Ha OCHOBE CIIy4aiHbIX
MOIBEIOOPOK TIPU3HAKOB W HAOJIIOICHNUH,
3aTeM KOMOWHUPYS PE3yJbTaThl

4 Hawpnblit batiecoBckmit I') Anroputm kimaccuduKauu Ha OCHOBE

KJIaccu(UKaTop BEPOSITHOCTHOTO MOAX0/1a, OCHOBAaHHOI'O Ha
Teopeme balieca
) Anroputm perpeccun, OCHOBaHHBIN Ha

JMHEHHOHN 3aBUCUMOCTH MEXIY PU3HAKAMHU
" I CJICBBIM 3HAYCHUEM

4 mun. 3aodanue 3AKpblmMoco muna Ha yCmdaHoeleHue NnoC1e008ameIbHOCU

I/IHCTPYKLII/ISE HpquTaﬁTe TEKCT U YCTAHOBUTEC MOCICAOBATCIIBHOCTD.
3anummure COOTBCTCTBYIOIYIO IMOCIICAOBATCIIBHOCTD 6yKB CJICBA HAIIpaBO

Ornpeaenure NoCAeA0BATENIbHOCTh IPUHITUS UHTEIUIEKTyalnbHbIX pemenuit | OITK-1.3.2
YEJIOBEKOM. OIIK-1.B.1

A) [aunsie (0OpaboTka);

b) Undopmanus (no3Hanue);

B) 3nanue (oOHapyXeHHE 3aKOHOMEPHOCTEH);
I') Tlonumanwue (BBIBOJ YMO3AKITFOUEHUH );

) Paccyxnenne (mpuHATHE PEILICHU).

VKaknTe MoCiieI0BaTeIbHOCTE STAOB MAIIMHHOTO O0YUEHHS. IIK-2.3.2

A) Ormenka Mozenu (BEIOOP KPUTEPHEB Ka4eCTBa, CPABHEHUE PA3THIHBIX
anroput™MoB MO);

Bb) IIpenoGpaboTka naHHBIX (BblIEIEHHE TPU3HAKOB, OTOOP NPU3HAKOB,
CHIDKEHHE Pa3MEPHOCTH, MacIITA0MPOBaHUE ITPU3HAKOB, B3ATHE
BBIOOPOK);

B) IIporHosupoBanue (MCHOIB30BAHUE MOJICIH);

I") Ob6yuenue monenu (0TOOp Mojenu u 00ydeHue, BRIOOP METPUKH
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KaueCcTBa, MePeKPECTHAS MTPOBEPKa, TUIIepIapaMeTpuIecKas
OIITUMHM3AITHS).

21 YKaXuTe MocCie10BaTeNbHOCTh ATANIOB B3aUMOACHCTBUS ar€HTOB CO I1K-4.3.1
Cpeziol B MAIIMHHOM OOYUYEHHH C MOJKPEIIICHUEM, KOTOPhIC 1ajli Ha3BaHHE [IK-4.YV.1
metony ooyuenuss SARSA/ [IK-4.B.1

A) Cocrosizue;
Bb) [eiicTaue.
B) Iloagxpennenue;
5 mun. 3adanue omxpwvimoco muna ¢ pazeepHymviM OMmeemom
Wuctpykmus: [IpouunTaiite TEKCT U 3allUIIATE pa3BePHYTHI 000CHOBAHHBI OTBET
WM HAITUIIIUTE MPOMYIIEHHOE CJI0BO/CIOBOCOUETAHNE

22 — 3TO MpoIiece, MPU KOTOPOM KOMITLIOTEPBI MOTYT YUUThCS 0€3 OIIK-1.3.2
SIBHOTO TTPOTPaMMHUPOBAHUS OIIK-1.B.1

23 — aNITOPUTM MAIMHHOTO O0ydYeHUs, KoTopeiid Haxomwut rpymnmsl | OITK-1.3.2
IIOXO0XKHUX OOBEKTOB B JAaHHBIX OIIK-1.B.1

24 Jloructuyeckas perpeccusi, MeToj ornmopHbeIX BekTopoB (SVM), nHausneiitl | [TK-2.3.2
OaiiecoBCKUH KiaccU(UKATOp U JIP. — ITO MOJEIH MAIIUHHOTO OOydYeHUS IS
pelleHHs 3a1a49u

25 — sIBJIGHUE, KOTJ]a MOJIENb CIIMIIKOM TOYHO mojcTpauBaercs nox | [1K-4.3.1
TPEHUPOBOYHBIE TaHHBIC, YTO MIPUBOUT K IJIOX0H o0o0Mmaromei criocobHoctu. | [TK-4.V.1

I1K-4.B.1

26 OyHKUIUA — 9T0 (YHKLMS, HCTIOJIb3yeMast B HeHpoHHBIX ceTsx s | [TK-4.3.1

OTpeICICHHS 3HAYCHMSI BBIXOJHOT'O CHTHAJIA HEHPOHOB [IK-4.V.1
I1K-4.B.1

27 Ha3bIBAIOT 3()(PEKT MPOTHUBOIIOJIOKHBIN TTIEPe0OyICHHIO, [1K-4.3.1
KOTJ]a MOJIEJTb CITUIIIKOM MPOCTa, YTOOBI OMHUCATh CTPYKTYPY JaHHBIX. [IK-4.V.1

I1K-4.B.1

[pumeuanue: CUCTEMA OLIEHUBAHMS TECTOBBIX 3AJIAHUI.

1-i Tun. 3amanre KOMOMHIPOBAHHOTO THTIA C BEIOOPOM OHOTO BEPHOTO OTBETA M3 YETHIPEX MPEITOKEHHBIX U
000CHOBaHHEM BBIOOpA CUUTACTCSI BEPHBIM, €CITH IIPABUIIFHO YKa3aHa Iu(pa ¥ IPHBEACHEI KOHKPETHBIC apTyMEHTHI,
UCIIONB3yeMble TIPH BBIOOpE OTBETA.

IMosHOE CcOBIaieHUE C BEPHBIM OTBETOM — | Oas.

HeBepHblit oTBeT 1y ero orcyrctare — 0 6ayuioB.

2-it THN. 3agaHue KOMOMHUPOBAHHOTO THIA C BEIOOPOM HECKOJIBKUX BapUAHTOB OTBETA U3 MPEIUIOKESHHBIX U
pa3BepHYTHIM 000CHOBaHNEM BBIOOpA CUMTAETCS BEPHBIM, €CIIH NPABUIILHO yKa3aHbl IU(PHI U MPUBEICHB KOHKPETHbIE
apryMeHTHI, UCIIOJIb3yeMble IPH BEIOOPE OTBETOB.

[onmHoE coBmaseHNe ¢ BEPHBIM OTBETOM — 1 Oat.

Ecmu nomymeHs! OImOKY WK OTBET OTCYTCTBYeT — () GasioB.

3-if THN. 3amaHue 3aKPBHITOTO THIA HA YCTAaHOBICHHE COOTBETCTBHSI CIUTACTCSI BEPHBIM, €CIIH YCTAHOBIICHEI BCE
COOTBETCTBUS (MO3ULIMHU U3 OJTHOTO CTOJIOLA BEPHO COMOCTABIEHBI C TO3UIMAMH APYTOro CTONONA).

[TonHOE coBmasieHHe ¢ BEPHBIM OTBETOM — | Gat.

HesepHslii oTBeT itk ero orcyrcTBre — 0 6asioB.

4-if TMN. 3ajaHKe 3aKPHITOrO TUIA HAa YCTAHOBJICHUE NTOCIEJ0BATEIbHOCTH CUMTACTCS BEPHBIM, €CIIH IPABUIILHO
yKa3aHa BCS IOCIIEe0BATEIbHOCTD U MP.

[MonHoe coBnaneHune ¢ BEpHBEIM OTBETOM — | Oat.

Ecnm momymmens! ommOKy Wi OTBET OTCYTCTBYeET — O GayuioB.

5-if TuN. 3aaHre OTKPBITOTO THIIA C Pa3BEPHYTHIM OTBETOM CUHTAETCS BEPHBIM, €CJIH OTBET COBIIAACT C 3TAJTOHHBIM
O COZICPIKAHUIO U TTOJTHOTE.

[TpaBunbHBIN OTBET 3a 3a7aHue OLlEHUBaeTCs B 3 Oaa.

Ecnu nomyiiena oiHa ommoKa\HeTOYHOCTH\OTBET [IPABUIIbHBIN, HO HE MOJHBIN — | Gasul.

Ecnu nonyiiero 6osee 1 omuOKku\0TBET HEMPaBHIIbHBIA\OTBET OTCYTCTBYET — 0 Gaios.
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[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HOM (hOpMBI
00yd4eHus1, IpeIcTaBIeHbI B Ta0ymie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX Pa0OT

Ne i/m [TepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSAIONME  HPOUEAYpPbl  OICHUBAHUS
MH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEpKaTcs B
JIOKAJIbHBIX HOpMAaTuUBHBIX akTax [YAIL, pernmameHTHpPYIOIIMX MOPAIOK U MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluu 00y4JaroImnuXcs
'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauueckue yKazaHus A OOYyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3zHAauYeHUE JICKIIMOHHOTO Marepuaia — JOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKEHHE ydeOHOro marepuana. Ha3zHaueHHe COBpPEMEHHOHN JISKIIMHM B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIUIO 1O TeME, a B OCBOCHUU
GyHIaMEHTAIBHBIX MPOOJIEM JAUCHUIUIMHBI, METOJIOB HAyYHOTO TO3HAHUS, HOBEHIIMX
JOCTUKEHUI HaydyHOUW MbIcau. B yueOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpraHU3aIMOHHYI0 ¥ MHPOPMAIIMOHHYI0 (YHKIWU. JIEKIHs pacKpblBaeT MOHATHUHHBIN armapaT
KOHKPETHOM 00JlacTh 3HaHUs, €€ MpoOJeMbl, JaeT IEJbHOE MPEJCTaBICHUE O AMCIUIUIMHE,
MOKa3bIBAECT B3aUMOCBSI3b C IPYTUMU JUCHUIUIMHAMU.

[LranupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYAIOIIMMHUCS JICKIIMOHHOIO MAaTepHaa;

— TIOJIy4YEHHE COBPEMEHHBIX, IIE€JIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUU, YPOBEHBb
KOTOPBIX OINpPEEIISIETCS 1LeJIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOM TEME;

— TIONy4Y€HHE OMBITa TBOPUYECKOM pabOTHI COBMECTHO C MPEIOIaBaTeseM;

— pa3BuTHE TNpodecCHOHANBHO-IETOBBIX  KAauecTB, JOOBU K  TpeaMeTy U
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHHE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO IJIsi CAMOCTOSITEIbHON PabOTHI;

— TMOJYy4YeHUE 3HAaHUM O COBPEMEHHOM YPOBHE pa3BUTHS HAYKM M TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS Ha OJIMKANUIIINE TOJIBI;

— Hay4MThCS METOJMYECKU 0OpabaThiBaTh Marepuan (BBIACIATH TJIABHBIE MBICTU U
MOJIOKEHUSI, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh MX B  Pa3lIMYHBIX
bopMynupoBKax);

—  TOJyYeHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOAMMBIX TEPMUHOB M TIOHSTHIA.

JlekMOHHBI MaTepual MOXET CONPOBOXKIAThCA JIEMOHCTpauuend CclaioB H
WCIIOJIb30BAaHUEM pPa3[laTOYHOT0 Marepuana TMpyh TPOBEACHHH KOPOTKUX JHCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK 10 JUCIHUTIIIHHE.

CTpyKTypa OpeIocTaBICHUS ISKIIMOHHOTO MaTepHaa.:

Jlekuusa coctoUT U3 TPEX OCHOBHBIX YacTeW: BCTYNUTEIBHOM, OCHOBHOM WU
3aKII0YNTEIBHOM.

BcerynurenbHas yacTh onpenensieT Ha3BaHWE TEMBI, TUIAH U LeNb JieKiuu. OHa npu3BaHa
3aMHTEPECOBATh U HACTPOUTH AYAUTOPUIO. B 3TOM 9acTW JEKIMHM W3JIaraeTcsi aKTyaJbHOCTb,
OCHOBHAasi UJesl, CBA3b JAHHOHM JIEKUMU C MPEABbIAYIIUMH 3aHATHSIMHU, €€ OCHOBHBIE BOIPOCHI.
BBenenue 10mKHO OBITH KPATKUM U T1€JICHATTPABICHHBIM.

B ocHOBHOI 4YacTH JNEKUMU peaTu3yeTcsi HAyYHOE COJIepKaHUE TEMBbI, BCE TIJIABHbIC
y3JI0BBI€ BOIPOCHI, TIPOBOJIUTCS BCS CHUCTEMa JOKA3aTeJbCTB C HCIIOJIb30BaHUEM HauOoiee
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1eJ1ecO000pa3HbIX METOIUYECKUX MPUEMOB. Kaxkblii ydeOHBII BOMpPOC 3aKaHYMBACTCSI KPATKUMU
BBIBOJIaMHU, JIOTHUECKH TOJIBOSIIUMU CTYJIEHTOB K CIIEIYIOIIEMY BOIPOCY JIEKIIHH.
3axirounTeabHas YacTh UMEET Leblo 00001aTh B KpaTKUX (OPMYIUPOBKAX OCHOBHBIE
UJEH JIEKLUH, JIOTHYECKH 3aBepllas €€ KakK LeJI0CTHOE TBOPEHUE.
OtaenpHble BUJIBI JIEKIUNA MOTYT UMETh CBOU OCOOEHHOCTH KaK IO COJEpPXKAaHHIO0, TaK U

10 CTPYKTYpE.

11.2. Meroauueckue yKkazaHusi 1jsi 00y4arouuxcs Mo y4acTHIO B CEMUHAPaX.
Yuebnvim nianom He npedycmompero.

11.3. Metoauueckue yka3zaHusi JUIsi OOy4YalOIIUMXCS MO MPOXOXKACHUIO MPAKTHUYECKUX
3aHATUN

[IpakTueckoe 3aHATHE SABISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHuzanuu y4eOHOro
mporecca, 3aKIII0Yaronasicsl B BHIIOJHEHUN 00YJaIOIIUMUCS 1O PYKOBOJICTBOM IPEToaaBaTes
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYYHO-TEOPETUUYECKHMX OCHOB YyueOHOMU
JTUCITUTUIMHBL, TPHOOPETEHUSI YMEHU U HABBIKOB, OIBITA TBOPUECKOH JEATEeIHLHOCTH.

[enbro MpakTUYECKOTO 3aHATHS ISl 00Yy4arOIIerocs SBJSETCS MPUBUTHE 00YUAIOIIUMCS
YMEHHI U HaBBIKOB MMPAKTUYECKOU ESITEIbHOCTH 10 U3y4aeMOW TUCIUILIINHE.

[Tnanupyemblie pe3yabTaThl MIPU OCBOCHUU 00YUYaAIOLIUMCS TIPAKTHUECKUX 3aHATHIL:

— 3aKperuieHue, yriayOJleHue, pacllupeHHe M JAeTaju3alus 3HAHUW TNpU PelIeHUU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE I[IO3HABATENIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIIUICHHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJICHHE HOBBIMM METOJAMH W METOAMKAMHM HM3YYECHHsS KOHKPETHOW Yy4yeOHOMU
JUCUHUILIHBI;

— BBIPpa0bOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJJaHHI;

— obecrieueHne palMOHAIBHOTO COYETaHUSI KOJUICKTUBHOM M MHAMBHUAYaIbHOU (opM
o0OyueHusl.

TpebGoBaHust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTnueckue 3aHATHS TMPOBOJATCS B KOMIBIOTEPHOM KJIACC€ C HCIOJIb30BAHUEM
[aKeTOB NpPOrpaMM pa3pabOTKM W OTJIAQAKH MPOrpaMMHOr0o obecneueHus IUcTpuOyTHBa
Anaconda.

Anaconda — JuctpubytuB Python, mnpeaHa3Ha4YeHHbIH I KPYMHOMACIITAOHOM
00pabOTKH TaHHBIX, IPOrHO3HOM aHAJIMTHUKHU U HAyYHBIX BBIYHMCIEHUN OT kKomnanuu Continuum
Analytics. D10 OecrulaTHbI, BKJIIOYas KOMMEpPYECKOE MHCIIOIb30BaHME, U TOTOBBIA K
UCIIOJIb30BAHUIO B Cpejie TMpennpusTus auctpuOytuB Python, koTopelii o0beauHsET BCe
KJIF04YeBble OMOIMOTEKH, He0OXO0AUMBIE [Tl pabOThl B 00JIACTH HAYKU O JAHHBIX, MAaTEMaTHKU U
paspabotku. Anaconda yxe Bkmowaer NumPy, SciPy, matplotlib, pandas, IPython, Jupyter
Notebook u scikit-learn.

[IpakTnueckue 3aHATHS MpeAanoiaraloT padoTy MO HWHAUBUAYAIBHOMY 3a/laHUIo,
CBSI3aHHOMY C pa3pabOTKON U OTJIaAKONH pOOOTOTEXHUUECKUX CUCTEM 00pabOTKU HH(POPMAIIUH.

[To pesynpTaTam Ka)KJOTO0 MPAKTHYECKOTrO 3aJaHMs JOJHKEH ObITh MOATOTOBIEH OTYET,
coJiepKaliil He0OX0IMMbIE TEOPETUYECKHE CBEJICHHS, IUCTUHTY M-IIPOrpaMM, MOCTPOEHHBIE B
Ipolecce BBIMOJIHEHHUS paldoThl rpaduueckue 3aBUCUMOCTH U T.M. Kaxkaplii oT4é€r moimkeH
coJiepKaTh BBIBOJBI MO MPOJENaHHOH paboTe M CIUCOK MCIHOJIb3YEMBIX JOMOJHUTEIbHBIX
HCTOYHUKOB.

Kaxnoe npakTuueckoe 3aHATHE 3aBeplIaeTcs coOeceloBaHMEM C IPErnoJaBaTesieM IIo
MIPEJICTABICHHOMY OTUETY C BBICTABJIEHUEM OLIEHKH.
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11.4. Meroauyeckue yKa3aHUsS IJisi OOYYaIOIIMXCS IO BBIMOJTHEHHUIO J1IA0OPAaTOPHBIX
pabor

B xoxe BeimonmHeHUs 1abOpaTOPHBIX pabOT OOy4alOmUWCS JOJDKEH YIIIYOUTh |
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOU METOJMKOW M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 0O0yJaroIerocs.
BrimonHnenue m1abopaTopHbIX pabOT COCTOHMT U3 AKCIEPUMEHTATbHO-TIPAKTHYECKOH, pacdyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BreimonHenue mabopaTopHbIX padOT OOYYAIOIIMMCS SIBJISICTCS HEOTHEMIIEMOW YaCThIO
U3YYEHUS JUCIUIUIMHBL, ONpENeiseMOll y4eOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCcreunBarOIINM PEIICHUE CIISAYIONUX OCHOBHBIX 3a/1a4 00yUYaIoIerocs:

— npuoOpeTeHHue HaBBIKOB HCCIEIOBAaHUSA IMPOIECCOB, SIBICHUH U  OOBEKTOB,
W3Yy4aeMbIX B paMKax JaHHOW TUCIUILINHBI,

— 3aKperuvieHUe, pa3BUTHE U JCTalIM3allUs TEOPETHUUECKUX 3HAHUU, MOJYYCHHBIX Ha
JCKIUSX;

— TOJy4YeHHe HOBOM MH(OpPMALMU 110 U3y4aeMON AUCIUILIUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENIbHOW  paboThl ¢ J1a00paTOpHBIM
000py/TI0BaHHUEM U TPUOOPAMH.

3ananue u TpeOGoBaHMs K IIPOBEACHUIO 1a00PATOPHBIX PadOT
JIabopatopHbie pabOTBI, MPEIyCMOTPEHHBIE B JIAHHOM KypCe, BBIIOJHSIOTCS B

KOMITHFOTEPHOM KJIacce Ha MEePCOHAIILHOM KOMITBIOTEPE C MCIIOJIb30BAHUEM MAKETOB MOIICPKKU
pa3paboTKK U OTJIAZKHU MPOrPAMMHOI0 obecrieueHus Ha si3bike Python.

B mpomecce moaroroBkum K 1aboparopHO  paboTe  HEOOXOIMMO — M3YYUTh
COOTBETCTBYIOIIME METOJIUYCCKUE YKa3aHWS M IMOBTOPUTH JICKIIMOHHBIA MaTepHal, KOTOPBIN
OTHOCHTCS K TeMe paboTBHI.

[lepen HauanoMm BBIMOJHEHUS PAOOTHI HEOOXOAMMO CO3AaTh OTHENBHYIO MANKy JUIs
CO3/1aBacMbIX B paboTe (HaiIoB M YCTAaHOBUTH €€ B CHCTEME KaueCTBE TCKYIICH JUPEKTOPHH.
[TyTh K JaHHOM TANKe HE TOJKCH COJIePKaTh UMEH, HAMCAHHBIX KUPHIUIUICH.

B mpomecce BbImoMHEHUS pabOThl MONyYEHHBIE pe3yibTaThl PAcdy€ToB, ITUCTHHTU
pa3pabaTeiBaeMbIX MPOTpaMM, CXeMbI U JApyrue padbourie MaTepuaibl JOJHKHBI COXPAHIThCS Ha
JIMICKE JUTA UX JalTbHEHIIero NCTI0Ih30BaHUs TPH 0(OPMIICHUH OTUETA.

[To oxoHuaHnM pabOTH HEOOXOAMMO COCTABHTH OTYET U MOJATOTOBUTHCS K €TO 3allUTe Ha
CJICAYIOIIEM 3aHSATHH.

Crtpykrypa u hopma oTueTa 0 1adopaTopHOM paboTe
OTtuéT 0 mabopaTopHOil pabOTE NOKEH COAEPKATh:

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

— HOMep y4eOHOU TpYIIIbI;

— J1aTy BBINIOJIHEHUS paboThI;

— Ha3BaHUE pabOThI;

— 11eJTb PabOoTHI;

— KpaTKyro (popMyIHpPOBKY 3a/IaHHS Ha JIA0OPATOPHYIO padoTy;

— OCHOBHBIE TEOPETHYECKHE CBEICHHS W (DOPMyIBI, HCITOIB30BABIIMECS B TIPOIECCE
BBITNIOJTHEHUSI paOOTHI;

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

— CXEMBI, pa3pabOTaHHbBIE B ITPOLIECCE BHIMNOJIHEHHS PadoThI;

— IPH UCTIOJIb30BAaHUM JIOTIOIHUTENILHON JIUTEPATyPhl YKa3aTh CCHUIKH U MPUBECTH CIIHCOK
JUTEPATYpPHI;
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— BreiBogiBI 110 padore.

TpeboBanusa kK 0hOPMIIEHHIO OTYETA O JIabopaTOpHOU padboTe
[Tpumep odopmieHnss TUTYIBHOTO JHCTA OTUETa 1O JTabopaTOpHO# padoTe MpUBeneH Ha

calTe yHUBEPCUTETAa WW.Zuap.ru.

IIpu odopmienun otuéra o mabopaTtopHOil paboTe HEOOXOAMMO MPHUICPKUBATHCS
tpeboBanuii I'OCT 7.32-2017 «Otué€r 0 HayudHO-HMccaenoBaTenbcko padore. CTpykTypa u
paBuiIa OQPOPMIICHUSD.

ITo xaxxnoit naboparopHoil paboTe JOKEH ObITh IMOATOTOBIIEH OTYET B OyMaKHOM W B
anekTpoHHoM BuJe. Ilocne 3amuTsl 1a00paTOpHBIX pabOT OTYETHI B OyMaKHOM BHUIE C
IPOCTABJICHHBIMU OLICHKAaMU XPaHATCS Ha Kadenpe, a OTYETHI B JIEKTPOHHON (hopMe JOIKHBI
OBITH BBUIOKEHBI B INYHOM KaOMHETE yJallerocs Ha caiiTe YHUBEPCHUTETA.

11.5. Meroauyeckue yka3aHus Il 00yJaroIIUXCs 10 BBITIOJHEHUIO KYpPCOBOTO MPOEKTa/
KypCOBOi1 pabOThI
Vuebnvim nianom ne npedycmompero.

11.6. Meroauyeckue ykazaHus sl OOy4YaIOIMIUXCS M0 MPOXOXKIECHUIO CaMOCTOSATEIbHOMN
paboTsl

B xoze BBIMOTHEHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpEMoaBaTelis, HO 0e3 ero HemocpeACTBCHHOTO
y4acTusl.

B mporiecce BBIMOTHEHHSI CaMOCTOSTEIBHONW PabOTHl y obOydaromerocs (GopMmupyercs
1enecoo0pa3Hoe MIaHUPOBaHUE PaboUuero BpeMeHu, KOTOPOE MO3BOJISIET €My pa3BUBaTh YMEHUS
Y HaBBIKA B YCBOGHHH WM CHCTEMAaTH3allMH MPUOOPETaeMbIX 3HAHHM, 00ECIICUMBAET BBICOKUU
YPOBEHb YCIEBAEMOCTH B IMEPHOJ OOY4YeHHs, MOMOTaeT IOJYyYUTh HAaBBIKA TOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HANpaBJSIOUIMMH  CaMOCTOSITENIbHYIO  paboTy
00yJarONUX CSASBIISIOTCS:

—  y4eOHO-METOAMYCCKHIA MaTepHall 1O JUCIUILIHHE;

— METOAMYECKHE YKa3aHHs IO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (s 00ydaromuxcs
10 3204HON (hopMe 0OyUeHHs ).

11.7. Meroauueckue yka3zaHus Ui OOy4aroIMXCs IO MPOXOXKICHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCIIEBAEMOCTH MpPEIyCMaTpUBACT KOHTPOJIb KadyecTBa 3HAHHM
00y4aroluxcsi, OCYIIECTBIIEMOIO B TE€UYEHUE CEMECTpa C IIeJIbI0 OLEHUBAHHUS XO0/a OCBOEHUS
JUCLUTUIMHBL.

Texyiuit KOHTPOJIb BKJIIOYAET B CEOS:

—  KOHTpOJIb ITOCEIAEMOCTH;

—  YCTHBIH OIPOC IO MaTepuanam JICKIUH;

—  YCTHBIH OIPOC IO MPAKTHYECKUM 3aHATHUSM.

— THCBMEHHBIN OMPOC MO BOMPOCAM MPAKTHUECKOTO 3aHATHS

— THMCbMEHHOH BBIMOJHEHHE 33JaHUH 1TaOOPaTOPHBIX PadoT C 3aIUTON OTUYETOB;

— THCBMEHHBIN onpoc B pOpMe TECTUPOBAHUS

KonTtpons kayecTBa 3HaHUH MPOBOAUTCS B (hopMe MHAMBHUIYATBHOTO COOECEJOBAHUS T10
MaTepuaigy OTIENbHBIX pa3lesioB AMCLUUIUIMHBL, a TakkKe MPOBEPKH OTYETOB O BBINOJHEHUH
IIPAKTUYECKUX 3aJaHMM, 3arpykeHHbIX cTyeHToM B DMOC I'VAIL

PesynmbTaThl TEKYIIero KOHTPOJISI MOTYT YYUTHIBATHCS MPH TPOBEICHUH MPOMEKYTOTHOMH

aTTeCTalluH.
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11.8. Meroanueckue ykazaHus il OOYYaIOLUIUXCS 1O MPOXOXKACHUIO MPOMEXKYTOUHOM
aTTeCTaluu.
[Ipomexxyrounass  arrectanusi  OOydyarOMIMXCSl ~ OpEAyCMaTpuBaeT  OLECHHBAHHE

POMEKYTOUYHBIX M OKOHUATEIBHBIX PE3yJIbTaTOB 00y4YeHHS 10 auciuruinae. OHa MpOBOJUTCS B
dbopme dK3aMeHa:

Ok3aMeH — (opMa OLEHKM 3HAHHM, MMOJy4YEHHbIX OOY4YarOIIMMCS B MpOLEcce U3yYeHUs
BCEH JIUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSTEIBHON pabOThl, CHOCOOHOCTH PUMEHSTh
UX JJI pelleHUs MPaKTHMYECKUX 3ahady. OK3aMeH, Kak MpaBWIO, IPOBOJIUTCS B IEPUOJ
HK3aMEHAIIMOHHON CECCHMU M 3aBEpILIAETCS aTTECTAIlMOHHON OLIEHKOH «OTIMYHOY», «XOpOIIOY,
«yJIOBJIETBOPUTEIILHOY, HEYIOBJIETBOPUTEILHOY.

DK3aMeH MOXeT ObITh OpraHM30BaH B JBYX (popMarax — yCTHBINW/ HHUCHMEHHBIH (I10
BOIPOCaM) WM B BUJE KOMIBIOTEPU3UPOBAHHOTO TECTHUPOBAHUS B CUCTEME AMCTAaHIIMOHHOI'O
oboyuenns ['YAIT (CO I'VAID).

Ilpu mnpoBeneHMHM MPOMEXKYTOYHOM AaTTeCTallMd MOTYT YYUTBIBATHCSA PE3YJIbTATHI
TEKYIIEro KOHTPOJIS yCIIeBaeMOCTH.

B ciyuae, eciu CTyAE€HT MO YB@KUTEJbHOM HPUYMHE HE BBINOJHWI TpeOOBaHUS
TEKYIIEro KOHTPOJS, €My IIPEIOCTaBIsACTCS BO3MOXKHOCTb CIaTh 3aJ0JDKEHHOCTH IO
HPOMYIIEHHBIM TEMaM.

dopMa poBEACHUS IPOMEKYTOUHOM aTTECTAlMU — IMCbMEHHAs.
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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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