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AHHOTaNINA

HucnummmHa «MamuHHOe 00y4YeHHe M aHallM3 JaHHBIX» BXOJIUT B 00pa30BaTeIbHYIO
IPOrpaMMy BBICILIEr0 00pa30BaHUs — MPOrpaMMy MarucTpaTyphl MO HAIIPaBJICHUIO MOATOTOBKU/
cnenquanbHocT  13.04.02  «OnekTposHEpreTuka U AIEKTPOTEXHUKA»  HAIpPaBIEHHOCTU
«Iudporas sneprerukay. Jucnunmuna peanusyercs kadeapoit «Ne32y.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

VYK-1 «Cnoco0GeH OCYIIEeCTBIATh KPUTUYECKUA aHaau3 MPOOJEMHBIX CHUTYyalMil Ha
OCHOBE CUCTEMHOI'0 II0JIX0/1a, BbIpadaThIBaTh CTPATETUIO AEUCTBUID

OIIK-2 «CrnocoOeH TpUMEHSATh COBPEMEHHBIE METOAbl HCCIICIOBAaHMS, OICHUBATh H
MPEACTABIISITH PE3YJIbTAThI BBIMOIHEHHON pabOThI»

T1K-3 «crocobeH MPUMEHSITh TEXHOJIOTUH U (HpOBBIX JIBOMHUKOB U1
UH(POPMALIMOHHOTO MOJIETTUPOBAHUS 0OBEKTOB NMPO(HECCHOHAIBHOM eI TETbHOCTH. »

CopepxaHue NUCUUIUIMHBI OXBAaThIBA€T KPYT BOMPOCOB, CBS3aHHBIX C MPUMEHEHHEM
METOJIOB MAIIMHHOTO OOy4YeHHUsT W WHTCIUICKTYyaJbHOTO aHaIM3a JaHHBIX MPH PEIICHUU
MPUKIIAIHBIX 337]a4 B 00J1aCTH IEKTPOIHEPTETUKH U IIEKTPOTEXHUKH.

[IpenogaBanue JUCHUILIUHBI TPEAyCMaTpUBaeT Cleayrolue (GopMbl OpraHU3aIuN
yueOHOro Mpoliecca: JEeKINH, IPAKTHUYECKUE 3aHITHS, CAMOCTOsTeNIbHAs paboTa 00y4aroIerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAsI aTTecTanus B opme AudhepeHInpOBaHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOSHUS JAMCIMILIUHBI COCTaBIsET 3 3adeTHBIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TIlepedeHp MIaHUPYEMBIX PE3YyIHTATOB OOYUEHHS MO AUCIHUIUINHE

1.1. Ilenp mnpenogaBaHus IUCHUIUIMHBL (OPMUPOBAHHE Y CTYJICHTOB KOMILIEKCA
npodecCHOHAIBHBIX 3HAHUH U YMEHHH B 00JIACTH MAIIMHHOTO OOYYEeHHUS! U MHTEIICKTYaJIbHOTO
aHau3a JIaHHbBIX.

1.2. JlucumruivHa BXOAUT B COCTAaB 00s3aTENbHON 4acTH 00pa30BaTEILHON MPOrpaMMEI
BhICIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB OOYUYEHUS 110 TUCIUILUINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus MTUCHMIUIMHBI OOyYaroIIUics NOJDKEH 00iajarh CileqyIoIuMH
KOMIIETEHIIMSIMU WM UX Y9acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuua 1 — [epeyeHp KOMIETEHIIMHA U HHANKATOPOB MX JOCTHKCHHS

Kareropus (rpymnmna) Kon n Kon n HanMeHOBaHUE UHAMKATOPA
HalMEHOBaHHE
KOMITETEHIINH JOCTH>KEHUS] KOMIIETEHIIUT
KOMIIETEHINH
VYK-1.3.2 3Hath nudppoBbIC PECYPCHI,
WHCTPYMEHTHI M CEPBHCHI, BKITIOYAS
MHTEJUIEKTYaJIbHbIC, I PELICHUs
YK-1 Cnocoben Y > WL P o
3a1a4/mpooieM mpodeCcCHOHATBEHON
OCYILECTBIIATh
. JeSITeIbHOCTH
KPUTHYECKHUI aHAIIN3
VK-1.Y.1 ymeTh UCKaTh HYXHbIE
POOJIEMHBIX
. MCTOYHUKU MHPOPMALIUHU; aHATU3UPOBATh,
YHuBepcanbHbIE CUTyalUil HA OCHOBE
COXpaHSTh U NIEpeAaBaTh HHPOPMAIUIO C
KOMIIETEeHIIUH CHUCTEMHOT0
HoxOMa UCIOJIb30BaHUEM LIU(POBBIX CPE/ICTB;
’ BbIpa0aThIBaTh CTPATErHI0 AEUCTBUN AJIs
BbIpabaThIBaTh .
peleHust podIeMHON CUTyaluu
CTpaTeruio
. . VK-1.B.2 Bnaners HaBbIKaMu
necTBuit
UCIOJIb30BAaHUS aJITOPUTMOB U LIU(PPOBBIX
CPEJICTB, IPeAHa3HAYEHHbIX Ul aHaI13a
uHpOpMaLUU U JTaHHBIX
OIIK-2 Cnocoben
IIPUMEHSATH OIIK-2.J1.2 BeIOUpaeT U MpUMeHseT
COBpPEMEHHBIE COBpPEMEHHBIE CPEJICTBA MIPEICTABICHUS U
METO/IbI 00pabOTKM JAHHBIX, HCHOIb3YET AJTOPUTMBI
O6menpodeccuoHanbHbIE | UCCIIEIOBAHMS, MaITUHHOTO O0Y4YECHHS
KOMIIETEHIIUH OLICHUBATH U OIIK-2.J1.4 3HaeT MeTo bl pa3paboTKH
MIPEJICTaBISITh aJITCOPUTMOB U ITPOrPaMMHOT0O O0ecTieueHus
pe3yibTaThl B PaMKax CHCTEM MCKYCCTBEHHOI'O
BBIITOJIHCHHOU MHTEJUIEKTa
paboThI
[1K-3 cniocoben
IMK-3. 1.1 popmupyer
TPUMEHATD KJ1accu(pUIUpoBaHHyt0 0a3y TaHHBIX O
TEXHOJIOTUHI P Yo basy
COCTOSTHUU 3JIEKTPOIHEPIETUUECKUX
U (POBBIX
o 00BEKTOB M CUCTEM JJIsl IOCTPOEHUS
[TpodeccuonanbHble JTIBOWHUKOB TSI -
MH(OPMALIMOHHBIX MOJIeTeH
KOMITETEHIIH UH(POPMAIIMOHHOTO
[TK-3. /1.4 ucrionb3yeT METOIbI pa3paboTKH
MOJIETTUPOBAHUS
OpPUTHUHAIIBHBIX aJITOPUTMOB U
00BEKTOB N
. | MPOTpaMMHBIX PEUICHUH C UCTIOIh30BAHNEM
npodeccuoHanbHOM .
COBPEMEHHBIX TEXHOJIOTUN
JESITENIBHOCTH.




2. Mecro nucuurumHbl B cTpyktype Ol
JucuumnirHa MokeT 0a3upoBaThCs HA 3HAHUSAX, paHee MPUOOPETECHHBIX 00YYarOIIUMHCS

IIpU U3YUCHUU CIICAYIOINX JUCIUIIINH:

— «MaremMaTHyecKkre METObl 1 MOACIN B HAYUHBIX HCCICAOBAHUAX,

- ((3JICKTDI/I‘~I€CKI/IC CHUCTCMBI U CCTH .

3HaHUs, TOJYYCHHBIE TPH HM3YyYEHWHM MaTepuaia JaHHOW JUCIHMIUIMHBI, MMEIOT Kak
CaMOCTOSTEJIbHOE 3HAUE€HHE, TaK U MOT'YT UCIIOJIb30BATHCS MPU N3YYEHUU APYTUX JUCHUTLINH:
— «HTeIuIeKTyaIbHbIE CHCTEMBI DHEPTOCOEPEIKEHUI Y,

— «lIudpoBble IBOMHUKH B DIEKTPOIHEPIETHKE,

- ((3JICKTDI/I‘-IGCKI/IC CHUCTCMBI U CCTU».

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00IIeM 00beMe MUCHUILUIUHBI, TPYIOEMKOCTH OTACIBHBIX BHIOB y4eOHOMN
paboTHI MO TUCHHUIUIMHE (M paclpeieieHUue ITOM TPYI0OEMKOCTH 110 CEMECTPaM) MPECTABICHBI B

Tadymue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JTUCIHTIIINHBI

pr,Z[OGMKOCTL 10

Bun yuebHoit paboTbl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKkocmp OuUCyUnJIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacos npakmuyeckoii R0020MoeKu &) B
AyoumopHhusie 3anamus, BCETo vac. 34 34
B TOM YHCIIE:
nexuun (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus  (I13),
17 17
(dac)
naboparopusie pabotsl (JIP), (dac)
KypcoBoii npoekT (padota) (KII, KP), (4ac)
9K3aMeH, (Jac)
Camocmosamenvnas paboma, Bcero (Jac) 74 74
Buo npomesxcymounoit ammecmayuu’ 3auer,
mudd. 3auer, sx3amen (3auer, udd. 3auq, I[;Ig;b' Hudd. 3au.

DK3.*%*)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI

4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIUILTHHBI MO pa3jesiaM U BUAAM 3aHITHIA.

Pa3Z[€J'II>I, TEMBI IUCHUIIJIMHBI U X TPYAOCMKOCTh IIPUBCACHLI B Ta6n1/1ue 3.

Ta6n1z1ua 3 - Pa3,[[eJ'IBI, TEMbI JUCHUIIJIMHBI, UX TPYAOCMKOCTDb

Pasnensl, TEMbI JUCLMITITNHE Texamu | 113 (C3)) - JIP KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cewmectp 1
Paznen 1.
2 2 12
OcHOBHBIE TOHATHS MAIIIMHHOTO 00yUeHUs
Paznen 2.
4 4 15
OcHOBHBIE MOJIEIM MAIITMHHOTO 00YYEHHUSI.
Pazpgen 3.
4 4 16
Peanuzanus aropuTMOB MallIMHHOTO O0YYEHUSI.




Paznen 4.

[IpenoOGpaboTka naHHBIX B 33ja4aX MAITHHHOTO 4 4 16

00y4eHusl.

Pazpnen 5.

OnTuMu3anus MOTOKOB ONEpaIdil P MOMOIIN 3 3 15

KOHBEHEPOB.

HUroro B cemectpe: 17 17 74
Htoro 17 17 0 0 74

[IpakTuyeckas TOArOTOBKA 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOy4JalolmMMUCS  OMNpEeNeJeHHbIX  TPYAOBBIX  (YHKIWH,  CBSI3aHHBIX ¢  Oya;yulei
npodeCCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Conepxanue pa3esioB U TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep

Hazpanue u COACPIKAHUC pa3aC/IOB U TEM JICKIIHOHHBIX 3aHATUMN
pasaciia

1 OCHOBHBIE IOHATHS MAIIIMHHOTO 00y4YeHHS

[IpenmeT mucrummuHbL U ee 3agaun. CTPyKTypa U COepKaHNe NUCIUIUTMHBL. B3anMoCBsI3b
M3ydaeMOU JUCIHILINHBI C PYTUMHU AUCIUTUTMHAMH Y4eOHOTO IIaHa. XapaKTeprCcTHKa
OCHOBHOW U JIOTIOJTHUTEIBHON JIUTEPATYPHI

O01mas XxapakTeprUCTHKa METOIOB M Pa3JIeNiOB, BXOIAIINX B IPEAMETHYIO 00JIACTh —
MarmmHHOE 00ydeHne. O0macTs MpUMEHEHUS U 3a]]a9H, pelIaeMble TEXHOIOTUIMU
MAaIIIMHHOTO O0Y4€HUs, OCHOBHBIC MOHATHS U 0003HaueHUs1. OCHOBHBIC OMOIMOTEKY SI3bIKA
Python nyst paGoTsl ¢ JaHHBIMU.

Tpu BuIa MalITHAOTO OO0YYEHUS:

— obyuenue ¢ yuureneMm. OCHOBHBIC pelraeMbie 3a1aun. O01acTh NPUMEHEHMSL.
[Iporuo3upoBaHre METOK KJIacCOB B 3ajauax kiaccudukauu. [Iporao3upoBanue 3HaueHUH
HENPEPHIBHOM IIeIeBON IepeMeHHON Ha OCHOBE PETPECCHOHHOTO aHAJIN3a;

— obyuenwue ¢ noakperieHneM. OCHOBHBIE pemaeMble 3a1aui. O0IacTH MPUMEHEHHSI.
OCHOBHBIE MOJICSTH O0YYCHHUS C MOAKPEIIICHUEM;

— obOyuenwue 0e3 yuurens. OcHOBHbIE penraeMble 3amaun. Obnactu npuMmeHneHus. Padora
C HEeMapKUPOBAaHHBIMHU JAaHHBIMH — KJIACTEPHBIN aHan3. OOHAPYKEHNE CKPHITHIX CTPYKTYP
B JIAHHBIX U HEepapXuH KiIacTepoB. CHIKEHUE PA3MEPHOCTH IS «CYKATHS TAHHBIXY.
BrrsiBnenne acconmaTUBHBIX CBSI3EM.

2 OcHOBHBIEC MO/IeJIM MAILIHHHOTO 00y4YeHH.

OCHOBHBIE 3Talbl MAIMHHOTO 00yYeHMs, NX Ha3HAYeHUE U OCHOBHBIE OCOOCHHOCTH:

— TIpeABapuUTENbHAs 00padOTKa JaHHBIX B CUCTEMAaxX MAITUHHOTO OOyUYEHMUSI.
Haznauenue. OCHOBHBIE OCOOCHHOCTH;

— atan «O0y4eHne» B CHCTeMaxX MaIlMHHOTo 00yuyeHust. [IpuHIuIBI GopMUpOBaHHS
TPEHUPOBOYHOTO HAOOpa TaHHBIX. VIcTIoMb30BaHME TEPEKPECTHOM MTPOBEPKH.
l'unepnapamerpuueckast ontumusanusi. OCHOBHBIE METPUKH Ka4eCTBA MAIIMHHOTO
o0OydeHus;

— 9Tal OLEHKU 0000IIa0IIeH CIIOCOOHOCTH B CHCTEMaX MAIIMHHOTO 00yUeHUsI.

[MonsTus ToynocTy (Precision) 1 BepHOCTH (8CCUracy) GyHKIIMOHUPOBAHHS MOJIEIICH.

OcobenHocTd  BbIOOpa ONTUMANbHOM MOJENM MAUIMHHOTO oOOydeHus. Tumosas
3aBHCUMOCTh MEXJIY CIIO)KHOCTBIO MOJIETM MAIIMHHOTO OOYYeHUs] M OLEHKOW e
¢ dexTrBHOCTH. TUMOBas 3aBUCUMOCTH OILEHKH JS(PQGEKTHBHOCTH MOJIENeH MaIlIMHHOTO
o0ydeHus OT pa3Mepa 00yJaroIel mociIe10BaTeIbHOCTH.

dopmaibHas MOCTAHOBKA 33134 MAIIMHHOTO 00yUYeHHS




Peaﬂmaunﬂ AJITOPUTMOB MAllIMHHOTO Oﬁy‘lel{l/lfl.
Moaymu NumPy, Pandas, MatPlotLib, Scikit-Learn.

ucronb3oBanueM scikit-learn. TpeHnpoBka mepcenTpoHa.
AnanruBabIH mHEHHBIH HelipoH (ADALINE). Tpernposka ADALINE meronamu
MAKETHOTO U CTOXaCTUYECKOTO TPAJIMCHTHOTO CIycKa. JlnHaMudeckoe o0ydyeHue.
Mogenp noructudeckoi perpeccuu. TpeHUpPOBKa JIOTUCTUYECKON perpeCCUOHHOM

oOyuenus. CirygaitHbIH Jiec.
Mopenb MalMHHOTO 00y4eHHsI Ha OCHOBE K OiKalImX coceen.
Hawugnerit baliecoBckuii knaccugukaTop.

OOJBIIMHCTBA, OATTHHT, OYCTUHT, CTCKKHHT.

CrtpoeHnue u QpyHKIIMU OMOIOTHYECKOTO HelipoHa, Peanusarus neprientpona Ha Python ¢

monenw B scikit-learn. Pemenne mpo6nemsr iepeoOydeHus Ipy OMOIIHN PeTyIIsIprU3aIlii.
Merton omophbix BekTopoB (SVM). Kiaccudukanms ¢ MaKCUMaIbHBIM 3a30POM H C

MSTKUM 3a30poM Ha ocHOBe SV M. PenieHre HeMMHEHHBIX 3a/1a4 SepHBIM MeToIoM SVM.,
Mopenu MaliHHOTO 00YYEeHHS Ha OCHOBE JiepeBbeB pemeHunit. OObsICHEHNE Pe3yIbTaTOB

Komrmosurmm anroputMoB MallimHHOTO 00y4eHus (ancambiieBoe ooyuenne). Komurer

IIpenodpadoTka TaHHBIX B 32/1a4aX MAIIMHHOTO 00y4YeHUsI.

Ba)>XHOCTHU ITPU3HAKOB.

JUCKPUMHHAHTHOT'O aHanu3a. SIqepHbIi METO/] aHaJIN3a ITTaBHBIX KOMIIOHEHT JJIs
HEJIMHEHHBIX OTOOPaKEHHH.

Pemenne mpoOileMsl MPOMYIIEHHBIX JaHHBIX. (OO0paboTka KaTerOpUaNbHBIX JTaHHBIX.
Paz0uBka Habopa AaHHBIX Ha TPEHHUPOBOYHOE M TECTOBOE MOAMHOXecTBa. [IpuBeaeHue
NPU3HAKOB K OAMHAKOBOM mkane. OTOOp coaepKaTeNbHBIX MpHU3HAKOB. OnpeaercHue

Cxarve NaHHBIX TyTeM CHIKECHHUS pazMepHOCTH. CHIKEHHE pa3MEepHOCTH 0e3 yUHuTes
Ha OCHOBE aHaJIM3a INIaBHBIX KOMIOHEHT. CxKaTHe JaHHbBIX C YYUTEJIEM IyTeM JUHEHHOTo

MAaIIMHHO-00y4JaeMbIX MOZAEICH METOIOM CETOYHOIO TIOMCKA.
TpeHnpoBKa HCKYCCTBEHHBIX HEHPOHHBIX CETE /IS paclio3HaBaHUs H300paKEHH.
OCHOBHBIE TEH/ICHIIUY PA3BUTHsI TEXHOJIOTHI MAITHHHOT'O O0YYEHUS

OHTI/IMI/I?.aIII/Iﬂ IMOTOKOB onepaunifl Mpu 1MNOMOIIHu KOHBeﬁepOB. Tonkas HaCTpOI‘/'IKa

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYIOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATHUSA U UX TPYAOCMKOCTb

N3 Hux No
Dopmsbl .
Ne TeMbl mpakTHYECKUX TpynoemMKoCTsh, | IpAKTUYECKOH | pa3zeria
. MPAKTHYECKUX
/o 3aHATHHI o (dac) MMOATOTOBKH, | JTUCITHIT
3aHATHH
(dac) JIUHBI
Cemectp 1
1 | Pa3pabotka moaenu IpyNIoBast 2 2 1
JIMHEWHOTO aJJallTUBHOIO
Heiipona (ADALINE) na
OCHOBe 0a30BOTO KJIacca
nepcenTpoHa
2 | Knaccudwukarus Ha OCHOBE TpyIIToBast 3 3 2,3
NEepCeNTPOHHON MOJIEIH C
UCTIOJIb30BaHUEM
oubmmoreku Scikit-learn
3 | Knaccudukarus Ha oCHOBe TpyIIOBast 3 3 2-5
MOJIEJIU JIOTUCTHYECKON




perpeccuu ¢
UCTIOJIb30BaHUEM
oubmmoteku Scikit-learn
4 | Knaccudukamus METOIOM rpymmoBas 3 3 2-5
OTIOPHBIX BEKTOPOB C
UCTIOJIb30BaHUEM
oubmmoteku Scikit-learn
5 | Knaccudukanus muHeitHO rpymnmoBas 3 3 2-5
pa3eaMbIX 00BEKTOB (TpH
NpU3HAaKa, YeThIpe Kiacca)
C MCIIOIh30BAaHUEM
oubmmoreku Scikit-learn
6 | Kimaccudukanus nuHeiHO rpynmoBas 3 3 2-5
HEepa3JIeIMMBIX 0OBEKTOB C
MCIIOJIb30BaHNUEM
oubmmoreku Scikit-learn
Bcero 17 17
4.4, JlabopaTopHBbIC 3aHATHS
Tewmbl TabopaTOPHBIX 3aHATHH U UX TPYIOSMKOCTh IPUBEACHBI B Ta0HIIC .
Tabnuua 6 — JIabopaTopHbI€ 3aHSATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaunmeHnoBaHue 1a00paTOpHBIX pabOT TpynoemKocts, | MPakTHHECKOR | pasiena
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI

V4eOHBIM IIAaHOM HE npeaycCMOTpCHO

Bcero

4.5. KypcoBoe npoeKkTupoBaHue/ BBITIOJIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Bunel camoctosiTenbHON paboThl M €€ TPYAOEMKOCTh IPUBEIEHBI B TabuLe 7.

Tabnuna 7 — Bunbl caMmocTosaTenbHON pabOThI U €€ TPYAOEMKOCTh

. Bceero, | Cemectp 1,
Bux camocrositensHOM paboThI
qac qac
1 2 3

W3yueHne TeOpeTHIecKoro Marepuasia

50 50
quciuminiel (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brinonnenue pegepata (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 10 10
ycneBaemoctu (TKY)




Homamnee 3aganue ([13)

KonTtposbabie paboTsl 3a09Hnk0B (KP3)

IToaroroBka K mpoMexXyTOYHOU

arrecraiuu (ITA) 14 14

Bcero: 74 74

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOThl 00yYaroIUXCs MO JUCUUTUIHHE (MOJTYJIIO)
Y4eOHO-METOIUYEeCKUE MaTepHalbl JUII CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOUIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX U3TaHUN
IlepeuyeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUM NpHUBeeH B Tabaule 8.
Tabmuua 8— IlepeyeHp MeyaTHBIX U JIEKTPOHHBIX YUEOHBIX H3AaHUI

Komuectso
9K3e OB B
Hlugp/ bubnuorpadudeckas ccpuika 614%1(6
URL aapec
(KpoMe BIIEKTPOHHBIX
IK3EMILISIPOB)

YK Pamka, C. Mammunanoe odydenue ¢ PyTorch u Scikit-
004.43 Learn: Ilep. ¢ anru. / C. Pamka, 1O. JIto, B. Mupmxanuinm.

— Acrana: ®ommanr, 2024. — 688 c.
YK Pamka Cebacrbsin, Mupmkanuan Baxua. Python u
681.3.07 MalIMHHOE 00y4YeHHEe: MAIlIMHHOE U TITyO0KOoe 00y4YeHHe ¢

ucnonp3oBanuem Python, scikit-learn u TensorFlow 2, 3-¢

u3 . Ilep. ¢ anri. — CII0.: «/{uanextukar, 2020. — 848 c.
YK Inac Bangep Hdaxeiik. Python mns cinoxHbIx 3am1ay:
004.43 HayKa O JJaHHBIX. 2-¢ MeXIyHap. n3. — AcraHa: «CIpuHT
137 Byk», 2024. — 592 .
YK: Kepon Opeaben. [IpuxiagHoe MalmMHHOE 00yUeHHE C
681.3.07 nomo1npio Scikit-Learn, Keras u TensorFlow: xonnenuuu,

WHCTPYMEHTHI U TEXHUKH JIJIsl CO3AaHUS

WHTEJUICKTYaJIbHBIX CHCTeM, 2-¢ u3.: [lep. ¢ anrn.— CII6.:

000 «/Ilmanektukay, 2020.—1040 c.
YVIK Ipocu3s [I:x. [Ipukiagnoe mammHHOE 00yUYeHUE U
004.438 MCKYCCTBEHHBIN MHTEIUIEKT 17151 MH>keHepoB: [lep. ¢ aHri.

— Acrana: AJIUCT, 2024. — 432 c.
ISBN Anapeac Mrwiiep, Capa I'Bugo. Beenenne B mammHHOE
978-5- obOyuenwue ¢ momoripio python. PykoBoactso st
9908910-8- CIIEIUATIMCTOB 10 paboTte ¢ JaHHbIMHU. — M.: U1
! epnceran, 2017. - 393 c.
YK a6on Kpuc. MammnHoe 00ydeHHe ¢ UCIIOTh30BaHUEM
681.3.07 Python. Coopnuuk penierniros: Ilep. ¢ anrin. — CI16.: BXB-

[TeTepOypr, 2019. — 384 c.: uin.
YK Mo IlpaTuk. McKycCcTBEHHBIN HHTEIUIEKT C
681.3.07 npumepamu Ha Python.: Ilep. ¢ anru. - CI16.: OOO




"uanextuka", 2019. — 448 c.

VJIK
004.8

ITocToanT A. B. OCHOBBI HCKYCCTBEHHOI'O MHTEJIIEKTA B
npumepax Ha Python. Camoyuutens. — 2-e u3j., nepepad. u
nom. — CII6.: BXB-IlerepOypr, 2024. — 448 c.

7. IlepeyeHb AMEKTPOHHBIX 0OpPa30BaATEIbHBIX PECYPCOB
H(OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOM cetu «IHTepHeT»

Ilepeuenn
TEJICKOMMYHHUKAIIMOHHONW ~CEeTH
npuBezieH B Tabnuue 9.
Tabmuma 9 -

AJIIEKTPOHHBIX
«HTepHeTY,

o0pa3oBaTeNbHBIX pecypcoB uH(OPMAIIMOHHO-
HEOOXOIUMBIX [UISI OCBOEHHS JUCIHAIIINHEI

[lepeueHp 9NEKTPOHHBIX 00pa30BATENBHBIX pPECypcoB HHGOPMAIMOHHO-

TEJIEKOMMYHUKALMOHHOU ceTu «HTepHET»

URL aapec

HaunmenoBanue

https://proproprogs.ru/ml

Caiit «MammuHHOe 00ydeHHEY

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

CTpaHuIla

[TpodeccnonanbHblif HHGOPMALIMOHHO-AaHATUTUYECKUI
pecypc, MOCBSIICHHBIN MAIIMHHOMY 00 y4YEHHUIO,
pacrno3HaBaHUIO 00PA30B U MHTEIIEKTYaTbHOMY aHAIIU3Y
JTAHHBIX

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

CnpaBounuk 1o Python s Data Science ot JIxeiika
BanpeplInaca:

http://archive.ics.uci.edu

Penosutopuit mammuHoro ooyuenust Kanudopuuiickoro
yHuBepcutera B UpBaiine

http://python.org

OdwunmanbHbIi calT si3pika Python

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

Juctpubytus Python, npeaHa3HaueHHbIH A5
KpyNnHOMacIITabOHOW 00pabOoTKU JaHHBIX, TPOTHO3HON
AQHAJTUTUKK U HAYYHBIX BeIYMCIeHUH Anaconda

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHsI, HCIIOB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUIHHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOeCTICUeHUs TTpeicTaBieH B Tadsmite 10.

Tabmuua 10— IlepedeHb nporpaMMHOro o0ecreyeHHs

Ne /1t

HanmenoBanue

1 Anaconda3-2024.10-1-Windows-x86 64

2 Python 3.12 version

3 Spyder 5.5.1

8.2. [lepeuenn

HMH(}OPMALIOHHO-CIIPABOYHBIX

CHCTEM,CITONIB3YEMBIX pu

OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoIIecca MO AUCIUILTUHE
[lepedens WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTABICH B
Tabimue 11.


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

Ta6mmma 11— [Mepeyerr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne /it HaumenoBanue
1 Omnnaita-kaura «CnpaBoyHMK 10 HAayKe 0 JaHHBIX Pythony
https://jakevdp.qgithub.io/PythonDataScienceHandbook/05.06-linear-regression.html
2 JlataceThl 0 MalIMHHOMY OOYYEHHIO
http://archive.ics.uci.edu/ml/datasets.php

9. MarepuanbpHO-TeXHUYECKast 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUIUIMHE, IPECTaBIeH B Tabmuiel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHHUUECKON 06a3bl

No HanmenoBanue coctaBHOM yacTu Howmep ayautopuu
n/n MaTepHaTbHO-TEXHUUECKOU Oa3bl (pu HEOOXOMMOCTH)
1 MynpTUMeaniHAS JICKUUOHHAS ay IUTOPHUS B.M. 21-21
KommnbroTepHslit Kitacc b.M. 31-04

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJII MPOBEIACHHS MPOMEKYTOUHONW AaTTeCcTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Ta6muna 13 — CocTaB OIICHOYHBIX CPEACTB ISl IPOBEICHHsSI IPOMEKYTOYHOM aTTeCTaIlUH

Bua npomMexyTo4HOM arrecTanuu [IepedyeHp OLICHOYHBIX CPEACTB

JuddepenumrpoBaHHblil 324ET Cnucok BOIpPOCOB;
TecTtsr;

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOJAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kputepuu ouieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIIUN

Or1eHKa KOMITETEHITUH

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutbHas mIKana PaKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BATEIbHO U TPAMOTHO €0 U3J1araer;

— ONUPAsACh HA 3HAHUS OCHOBHOM W JIONOJHUTEIBHON JHUTEPaTypBHI,

«OTIIMYHO» J
GatTeHOY TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C MPAKTHICCKON
JIESITEIILHOCTHIO HAIPABJICHHS;
— yMeTno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;
— JIeJIaeT BBIBOALI H 000OIIEHHUS;
— CBOOOJIHO BJIQJIEET CHCTEMOM CITENMAIN3UPOBAHHBIX OHITHIA.
— o0yJaromuics TBEPI0 YCBOWII MPOTPAMMHBINA MaTepHaj, TPaMOTHO H
M0 CYIIECTBY W3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOMU
«XOpOIHo» JINTEPATYPHI;
«GaYTEHO»

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;
— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHYECKOW JESITEIHHOCTHIO



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

Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

HaIPaBJICHUS;

— apryMEHTUPYET HAYYHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— BJIQJICET CUCTEMOM CIIeMaTU3UPOBAHHBIX TTOHITHH.

JUTEPATYpPhI;
— JIONyCKaeT HECYIECTBEHHbIE OIINOKU U HETOYHOCTH;

— o0yyaroluiicss YCBOMJI TOJBKO OCHOBHOW IMpPOrpaMMHBINA MaTepua,
[0 CYUIECTBY M3JIaraeT €ro, ONHUpasch Ha 3HAHUS TOJIBKO OCHOBHOM

«y/IOBJIETBOPUTEITHHOY .
GAUTOHOY — UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHM
HaIpaBJICHUS;
— cnabo apryMeHTUpPYeT Hay4YHbIE MOJIOKEHHUS,
— 3aTpyAHsieTcs B (OpMYyIUPOBaHUHU BBIBOJIOB H 0000IIEHUI;
— YaCTUYHO BJIaJICeT CUCTEMOM CelIMaTu3UPOBAHHBIX MTOHITHA.
— o0ydJaromuiics He YCBOWJI 3HAYUTENBHOW 4YacTH MPOrpPaMMHOIO
MaTepuania;
— IONMyCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  IpH
«HEYIOBJIETBOPUTEIIHLHO .
paccMOTpeHHH MPo0JieM B KOHKPETHOM HalpaBlICHUY;
«HE 3aUTCHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;
— He GOpPMYIHPYET BEIBOJIOB M 0000IICHUI.

— UCHBITBIBACT TPYAHOCTHU B IIPAKTUYCCKOM IMPUMCHCHUHN 3H8,HPII>1;

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

Ta6muma 15 — Borpocs! (3amaun) s 2K3aMeHa

Ne i/m [lepeuens BompocoB (3aa4) AJsl IK3aMeHa Koz
WHIMKaTOpa
Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO
Bomnpocsr s qudd. 3auera npeacrasieHsl B Tadmuie 16.
Tabnuna 16 — Bonpocs! ans audd. 3auera
Ne Ilepeuens BonpocoB it qudd. 3auera Koz
/1 WHJIUKAaTOpa
1. Jaiite omnpenenenue mnoHsTuio «lckyccrBenHslii unTemiekT». lloscaure | YK-1.3.2
TepMuHbl  «Cnabblif  HMCKyCCTBEHHBIM  HHTeUIeKT» UM «CuibHbi | YK-1.V.1
HCKYCCTBEHHBIN HUHTEIIIEKT». [lepeuncaure ocobenHoctH | YK-1.B.2

ciaboopMaIn30BaHHBIX 337ay KaK OCHOBHOM 00JacTH NPUMEHEHUs
TEXHOJIOTUH HWCKYCCTBEHHOTO HWHTEIUIeKTa. [IpuBemuTe NpuUMephl TaKHX
3ajad.

2. Tlo xakoMy NpHU3HAKy MOXKHO BBIICIHTH WHTEJUICKTYaJbHBIC 3a/la4d CPEId
apyrux  3amad  obpaborkum  uHpopmanuu?  IlpuBenure  mpuMepbl
MHTEJUIEKTYaJIbHBIX 3a1ad. [loscHuTE, 94TO HAa3BIBAIOT WHTEIUICKTYaIbHBIMHU
UH(POPMALIMOHHBIMH TEXHOJIOTHUSIMH.

3. [aiire ompenenenue moHsATHIO «MammHHOe 0oOydeHue». C 4eM CBsI3aHO
CBOWCTBO 00yueHHs B Takux Mozaeisx? Ilepeunciure oCHOBHBIE (aKTOPBHI,
BIHSIOIME Ha S(PQPEKTHBHOCTH HCIOIB30BAaHUS METOJOB MAITHHHOTO
00y4YeHHMsI, ¥ TaliTe UM KPaTKYIO XapaKTEePUCTHUKY.

4. TlpuBenure Kiaccu(UKAIMIO CHCTEM MAIIMHHOTO OOydeHus Mo o0BbEMY H
TUIy KOHTPOJsS BO BpeMsi OOy4deHHs, B 3aBUCHMOCTH OT CHOCOOHOCTH
00yJaThCsl Ha OCHOBE IMOTOKA BXOJSINHUX JAaHHBIX, MO CIOCO0Y 0000IIeH s
3HaHuil. Jlalite KpaTKyl0 XapaKTepPUCTHKY IEpPEUMCICHHBIM Kjaccam




CHCTEM.

5. Ilosicautre ocoOeHHOCTH OOYYEHHS] C ydYWTeIeM KakK BHJA MAIIMHHOTO
oOyuenus. [IpuBenuTe TNOCTAaHOBKY 33Jaydl OOYYEHHS C YUUTEIIEM.
[epeuncnure TUMBI 33724 OOyYEHHsS C YYUTENIEM, B 3aBHCUMOCTH OT BHJA
MHOXECTBaA AO0IYCTUMBIX OTBCTOB. HOSICHI/ITC, qTo Ha3bIBACTCA
NPU3HAKOBBIM OMUCAaHUEM OOBEKTa U3 MHOXKECTBA UCCIIEAYEMbIX OOBEKTOB.
Kakue TUIbI MPU3HAKOB CYIIECTBYIOT?

6. IlepeunicnuTe OCHOBHBIE 3Talbl PEIICHHS 3aJa4d MAIIMHHOTO OOY4YeHHUs ¢
yuuteneM. [losicHuTe copepkaHue Kakaoro 3rama.

7. Tlosicaure ocoOeHHOCTH OOyueHHs ©Oe3 yduTens Kak BUAA MAIIUMHHOTO
oOyuenus. Ilepeunciure Hanbosiee xapakTepHble 00JIACTH HCIOJIb30BaHUS
oOyuenus 6e3 yunrens. Kakue THIBI 3a7jau pemaroTcsi MeToiaMu 00ydeHust
6e3 yuntena? JlaiiTe KpaTKyto XapaKTepUCTHKY 3TUM 3aadaM.

8. Ilosicaure 0coOeHHOCTH O0Y4YEeHHUs C MOJKPEIUICHMEM KaK BHJIa MAIIMHHOTO
oOyuenust. IlpuBeanuTe MOCTAaHOBKY 3alaud OOYYEHHS C HOJKPEIJICHHEM.
Onumure cxemy B3auUMOJEHCTBUSI areHTa €O CpeJod MpH peaau3aluu
oOyueHust ¢ nojkpemaeHueM. [lepeuncnure XapakTtepHble 00JacTH
IPUMEHEHUS 00y4EHUs C TIOJKPEIICHUEM.

9. TlosicHuTe 0COOEHHOCTH OLIEHKU KayecTBa paboThl Kinaccudukartopa. [Touemy
kodpduureHT  omMOOYHBIX  KIacCH(PUKAUMi W TPaBHIBHOCTH
KjJaccu(uKkauyu He Bcerga SABIAIOTCA d()(EKTHBHBIMU  I1OKa3aTeNIIMU
kKadectBa Kkimaccupukammu? Yrto Takoe wmarpuma HerouHocted? Kak
OINpEeNeNIUTh TOYHOCTh M HOJHOTY KJIAacCU(pUKALMM C HCHOJIb30BAHUEM
MaTpuiel  HetouHocted?  Kakue  ocobeHHoct — KiaccudukaTopa
XapaKTepU3yrT TOYHOCTh U MOJIHOTA?

10. Kak BBITISAAT  TUNOBBIE  3aBUCHMOCTH  TOYHOCTH  OT  TIOJHOTHI
KJaccu(uKaluy, a TakkKe TOYHOCTH M IOJHOTHI OT MOpOra MpUHATUA
pemenusi? IlosicHute Takoe MmoBeneHUE NAHHBIX 3aBUcUMOCTel. [losicHuTe,
4TO Takoe «uepa F1», kKak oHa onmpeenseTcs u A 4ero UCHoIb3yeTcs.

11. Tlosicuute, KaK UCIIONIB3YETCS KpUBas paboyeil XapakTepUCTUKH MPUEMHUKA
(ROC) nmns omnenku kadecTBa paboThl Kiaccugukatopa. IlpuBeaure
XapaKkTepHbI BUJ JaHHOM KpuBoM. Kak BbeIrmsauT KpuBas paOoueit
XapaKTEePUCTUKHN MPUEMHHUKA MPH YUCTO CiIydaifHOU kiaccupukanuu? s
KakMX Leneld OOBIYHO HCHOJIb3YeTCsl M3MEpEeHue IJIOUIaau IO KPUBOIi
paboueii xapakrepuctuku npuémurka (AUC)?

12. TlosicHuTe, Kak CTPOMUTCS MAaTpulla HETOYHOCTEH MpH MHOTOKJIACCOBOM
kjaccupukanuu. Kak MOXXHO OLEHUTh TOYHOCTb U MOJHOTY JAJISl KaXKJI0TO
KJlacca, a TakKXKe pe3yJIbTUPYIOIIME 3HAUYEHUS TOYHOCTH U IOJHOTHI
KJIacCCU(pUKAIUU.

13 TlosicHuTe OCOOEHHOCTH OLEHKM KauecTBa paboThl Mojened perpeccuu. B
KaKMX Cilydasx OTJIalT IpenanodreHue kputepuio kauectBa RMSE, a B
KaKHMX ciy4asx kputeputo MAE?

14. B 4ém cocTrouT CBOMCTBO 0000IIaroIeil CIIOCOOHOCTH MOJEIN MAIIHHHOTO
oOyuenus. Kakue npuémbl HCHIONB3YIOTCS JUISI TEOPETHYECKOH |
SMIIUPUYECKOI OLICHKH o0oOmarorieit CIOCOOHOCTH: OLICHKA
MaTEMaTUYECKOTO OKUJAHWS CpPEJHUX IIOTEph, OLIEHKA BEPOSITHOCTU
nepeoOydyeHHs, OIEHKa Ha OTJAOXeHHbIX maHHbeix (hold-out), omenka
CKOJIB3SIIIeT0 KOHTpoJIs (Cross-validation).

15. Ha3zoBuTe OCHOBHBIE MPHUYMHBI BO3HMKHOBEHMSI IEepeoOydyeHUs U
HEI000Y4YeHHUsI B MOJIENISIX MALIMHHOTO oOydeHus. [lepeunciure OCHOBHBIE
crocoObl MUHUMH3ALUH Tepeo0yUeHusl.

OIK-2.]1.2
OIK-2.]1.4




16.

17.

[TosicHuTe TMOHSATHUS CMEIIEHUS, AUCIIEPCUH M HEYCTPAHUMOW MOTPEITHOCTH
KaKk TpEX COCTABJISAIOMIUX OIMUOKK OO0O0OIIEHUsS MOJENe MAaIlIMHHOTO
00y4eHusl.

[TosichuTe xapaktep W3MEHEHHUS OLEHOK A((EKTUBHOCTH  MOJEICH
MaIIMHHOTO 00YYEeHHUS TIPU BO3PACTAHUU UX CIIOKHOCTH (Kpusble nposepki,
validation curve) u pasmepa oOyudarorieii BBIOOPKH (Kpuevie 0b6yuenus,
learning curve).

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

[Tepcentpon Pozenbnarra. CTpykTypHas cxemMa ¥ TIPaBHIO OOy4YCHHS
HepcenTpoHa.

Mopnens anantuBHOro suHenHoro Heilpona. OOyuenue ADALINE npu
IOMOILM MeTOoJla TpaJueHTHOro cmycka. IlakeTHbII M cTOXacTU4ecKui
rPauEHTHBIN CIYCK.

Mogenp noructudeckoil perpeccuu. Ilokaxure, 4To BBIXOJ CUTMOUIATIBHON
(GYHKIMU MOXHO HHTEPIPETHPOBATH KaK BEPOSATHOCTh MPUHAICKHOCTH
OTJEJILHO B3STOr0 00pasia nepBoMy Kiaccy.

OOyuenue MoJenu JIOTUCTHYECKOW perpeccuu. Pemenne mpoGiieMsbl
nepeoOy4yeHHs IPU NOMOILM peryisipusauuu. L2-perynspusanns

Metox omopHbIX BekTOpoB. Kiaccmpukamust ¢ MSITKHEM 3a30pOM  JUIS
o0ecrneyeHHs: CXOJIUMOCTH ONTUMH3ALMU MPU JONYCTUMOCTH OLIMOOYHON
KJIaccu(pUKaIum.

Pemenne HenuHENWHBIX 3a7ady MPU MOMOILM METOJA OINOPHBIX BEKTOPOB.

HoGapnenne Kk  HAOOpPy  JaHHBIX  JOMOJHUTEIBHBIX  IPU3HAKOB.
Hcnons3oBanue npusHakoB 0nu3octu. RBF-gynkus kak ¢pyHkius nogoous.

'unepmapaMerprudeckass ONTHUMH3ALMS MOJENEH MAIIMHHOTO OOydYeHHUs.
Hcnonb3oBaHue  peméryaToro  MOUCKAa Uil BbIOOpa  HAWIYYLIMX

TUIEepIapaMeTpoB MOJEIH.

Mogene Ha OCHOBE JepeBa HPUHATHS pelieHuil. OCHOBHBIE OCOOEHHOCTH
mozenu. [loctpoenue nepeBa pelieHU Ha OCHOBE MPHUHIIMIIA HAMOOJIBIIETO
npupocta uHpopmanuu. ['unepnapamerpsl, oOecleurnBaIOLINE MOJICTPOUKY

MOJIETH.

Mogens Ha ocHOBe ciydaiiHoro Jyeca. OCOOEHHOCTH MOJENIH. AJTOPUTM

«BBIpAIlMBAHUSA» CcllydailHOTO Jieca. [‘mmepnapamerpsl, oOecredrBarolie

HOJCTPOUKY MOJEIH.

Knaccupukarop Ha ocHoBe k Ommkailmmx coceneil U ero 0ocoOEHHOCTH.

['unepnapameTpsl, oOecrnieunBarolye NoACTPOIKY MOJEIH.

Haugnslit OaliecoBckuil kinaccupukaTop. OCHOBHBIE 0COOEHHOCTH MOJAETH U

o0nacTu €€ NpUMEHEHUSI.

[Tpuémel npeaBapuTenbHONM 00paOOTKM JAaHHBIX B MOJAEISAX MALIMHHOTO

oOyuenus. Pemenue mnpoGneMbl ¢ HEOOCTAIOIIMMHU JaHHBIMHU, 00paboTKa

KaTerOPUAIBHBIX (UMEHHbIX U NOPAOKO6bIX) JAHHBIX, BBIOOP 3HAYMMBIX

MIPU3HAKOB (ucnonvzosanue Ll peaynapuzayuu, aneopumm

nocne008amenbHo20 8blOOpA NPUZHAKOS, OYEHKA BANCHOCMU NPUSHAKOE C

NOMOWBIO CLYHAUHBIX 1€COB).

Bbinenenne mnpu3HaKoB: CXKAaTUE JIAHHBIX C  TOMOLIbIO  TTOHMXKEHHS

pPa3MEpHOCTH TMPOCTPAHCTBA TPU3HAKOB. AHAIN3 TJABHBIX KOMIIOHEHT

(Principal Component Analysis). JIuneitHbIii TUCKPUMUHAHTHBIA aHAIH3
(Linear Discriminant Analysis).

Ancam01u MoJienelt MauHHOTro 00y4eHusi. OCHOBHBIE MOAXO/IbI K CO3/IaHUI0

ancamoueit. barrunr (bagging).

AncambnieBoe oOyuenue. bycrunr (boosting). AsroputMmsr Boostl,

amantuBHbIi OycTunr (AdaBoost), rpaauenTHbii Oyctiar (GBM).

TK-3.]1.1
TK-3.]1.4




‘ 33. Ancam6ieBoe o0yuenue. Crekkunr (stacking).

[lepeuenp TeM st KypcOBOTO IPOEKTHUPOBAHUS/BBIIONHEHHUS KYpPCOBOH pabOTHI
Mpe/ICTaBiIeHbI B Tabuie 17.
Tabmuna 17 — Ilepeyerb TeM JUisi KYpCOBOTO IPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

Ne i/t N
KYPCOBO# pabOThI

[TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BHITTOIHEHHS

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompocer s mpoBeneHUsT TPOMEXKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeAcTaBIeHbI B Tabmwuie 18.

Tabauna 18 — IlpumepHbIl epeyeHb BOMPOCOB I TECTOB

Ne . Kon
[IpumepHbIil IEPEYEHB BONPOCOB JJIs1 TECTOB
/o WHJIUKaTOpa
1 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C bIOOPOM OOHO20 BEPHO20 OMEEMA
U3 uemulpex npeoioHCeHHbIX U 0O0CHOBAHUEM 8blOOPA
Wuctpykmus: [IpouunTaiite TEKCT, BEIOEpPHUTE MPABUIBHBIN OTBET M 3aIMUAIINTE APTyMEHTHI,
000CHOBEIBarOMINE BEIOOp OTBETA
1 3aaya KiracCupUKALUH - ITO ... YK-1.3.2
YK-1.V.1
A) TIOHCK TPYIIIBI, B KOTOPYIO MOYKHO OOBEAHHUTH OOBEKTHI, UMEIOIIIX VK-1B.2
CXO0KH€ XapaKTEePUCTUKU
b) onpenenenue 3aBUCMMOCTH MEXAY ABYMS UHCIOBBIMU
MEepPEMEHHBIMU
B) mnpenckazanue 4MCcIOBOTO 3HAYECHHUS IEIEBOM IIEPEMEHHOI Ha OCHOBE
3HAYCHUI HE3aBUCHUMBIX MEPEMCHHBIX
I') mowuck kiacca, K KOTOPOMY OTHOCHTCS OOBEKT, HA OCHOBE €0
MIPU3HAKOB
2 3agada perpeccuu - 3To ... VK-1.3.2
. . YK-1.V.1
A)v Mpe/CkasaHNe THCIIOBOTO SHAYCHHUS LIENEBOH IEPEMEHHOM Ha OCHOBE | y/p- 4 by
3HAYEHUI HE3aBUCUMBIX ITEPEMEHHBIX
b) mnowuck kimacca, Kk KOTOPOMY OTHOCHTCS OOBEKT, HA OCHOBE €0
MIPU3HAKOB
B) omnucanue cBsi3u MEXIY AByMs KaTerOpHaIbHBIMU IEPEMEHHBIMU
I') cpaBHUTENBHBIN aHATN3 HECKOJIBKUX YHCIOBBIX TIEPEMEHHBIX C
MOMOIIBIO TPaUKOB
3 B xakoM u3 ciry4aeB UMEET CMBICII Cpa3y UCKIIOYUTh KOJIOHKY JIaHHBIX: VYK-1.3.2
YK-1.V.1
A) Bcs xolOHKa HMEET OHO U TO YK€ 3HAUEHHUE; VK-1B.2
B) B konoHke Kaxk10e 3Ha4eHHUE - YHUKaJIbHOE (BEIIECTBEHHBIC YHCIIA); T
B) Kononka nmeer aBa yHUKaIbHBIX 3HAYCHUS;
I") KomoHka comep KUt CTPOKH.

4 Kakoe u3 HanpaBiieHUl UCCeA0BaHNNA UCKYCCTBEHHOTO MHTEIIEKTa OIIK-2.J1.2
WCTIONIB3YET CITYYailHbIN M0100p, KOMOMHIPOBAHHE U BapUAIIIH NCKOMBIX OIIK-2./1.4
napamMeTpoB C MPUMEHEHNEM MEXaHU3MOB, HATOMUHAIOIIUX OMOJIOTHYECKYIO
3BOJIIOLINIO?

A) HckyccTBeHHBIE HEHPOHHBIE CETH;
b) Knaccudeckoe MammHHOE 00yUueHHE;
B) I'enernueckue alrOpUTMBI;




I') Cucrembl HEUETKOTO BBHIBOIA

l'unepnapameTpsl MOAETH MAIIUHHOTO 00yYEHHUS — ITO: OIIK-2.11.2
OIlK-2./1.4
A) mapameTpsl, KOTOPBIE ONPENENAIOT 3aBUCHMOCTH MEXY BXOJAHBIMU
JAHHBIMU U BBIXOZAMU
b) mapamerpsl, KOTOpbIEC ONIPEEIIAIOT KPUTEPHH OCTAHOBKU O0Yy4EHUS
MOJIENN
B) mapametpsl, KOTOpbIE ONIPEEIAIOT KOJIMYECTBO HEHPOHOB B CKPBITHIX
CJI0SIX HEMPOHHOM ceTh
I') mapametpsl, KOTOpbIE HE CBS3aHBI HETMIOCPEICTBEHHO C 00yUYEeHHEM
MOJIEJIN, HO BIIHSIIOT Ha €€ Ka4eCTBO
Mertpuka, koTopas He NMOAXOAMT JUIs OLEHKHM KauecTBa perpeccuonHbix | [TK-3.J1.1
MOJIEIICH: IK-3.1.4
A) R-xBagpat (k03 ULHMEHT NeTepMUHAILINN)
b) MSE
B) Fl-mepa
N MAE
[IpermymecTBO GHONMMOTEKHM numpy Iepen ucmonb3oBaHueM o0brHbIX | [TK-3.1.1
criuckoB B Python nipu paboTe ¢ GONbIIMMEI MaCCHBaMH JTaHHbIX IK-3.1.4

A) Jlerxo n00aBIATE/yIadsATh SIEMEHTHI U3 CITUCKA

b) TIlo3BomsieT OBICTPO BBIMOJIHATH MATEMATHUECKUE OTIEPAIIN Ha
MacCuBaMu

B) OGecneunBaeT mpocToif JOCTYII K AIIEMEHTaM MacCHBa

I') BrimonHseT KOHBEPTALMIO MEXKY Pa3INnIHBIMH (POpMaTaMH JaHHbIX.

2 mun. 3adanue KOM6MHMp060HHOZO muna c 6bl60p0/l/l HECKOJIbKUX eapuarmoe omeema

U3 NPEONONCEHHBIX U PAZBEPHYMBIM 000CHOBANUEM 8b100PA

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

3anauu, U3 HIDKENIEPEUUCIICHHBIX, ABIISIIOTCA 3a1a4aMu nporaozupoBanus: | YK-1.3.2
. . YK-1.V.1
A) MareMaTHYeCKH{ MPOTHO3 AAThl CHIIBHBIX 3€MJICTPSICEHUI VK-1B.2
B) nporno3upoBaHNe BEPOSTHOCTH JIETATBHOTO UCXO0a "
B) ompenenenvie AMUTENBHOCTH U UCX0/1a 3a00I€BaHUS
I') obnapyxenue crama
) 3agaum MOMCKOBOI'O BHIBOJA
UYro Takoe MammHHOE 00ydeHue? VK-1.3.2
YK-1.V.1
A) 3rto mporecc, B X0/1¢ KOTOPOTro cucTeMa 00pabaThiBaeT O0IbIIOE VK-1B.2

YHCIIO IPUMEPOB, BEISBIISIET 3aKOHOMEPHOCTH M UCTIONB3YeT UX, YTOOBI
MIPOrHO3UPOBATh XaPAaKTEPUCTUKN HOBBIX JaHHBIX;

B) OcobenHoCTh TaKOTO O0YUEHUS 3aKITIOYAETCS B TOM, YTO JAHHBIC
MIPEJICTaBJICHBI C U3BECTHBIMU MPABUIHLHBIMU OTBETAMH, T.€. JAHHBIE C METKaMH;

B) O6macTe MaTeMaTHUKH, H3YYaAOIIas AJITOPUTMBI JUISI HAXO0XKICHUS
9KCTPEMYMOB (YHKITUH;

I') O6macTh UCKYCCTBEHHOTO WHTEIJIEKTA, CBA3aHHAS C O0yYCHUEM
KOMIIBIOTEPOB Ha JaHHBIX;

J) OO6macTp mpakTUYIECKOHN MESITETHOCTH U HAyIHBIX UCCIICTOBAHMI
CaMOO00YyJYarIINXCH aITOPUTMOB, H3BICKAIOIINX CMbBICI (3HAHUS) U3
JaHHBIX, CPEJACTBO CO3JIaHUS MOJIEIICH aJIrOPUTMOB.

E) Meroauka 00paboTKku H300pakeHH.
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Kak 6opotscs ¢ ahdexrom nepeodyueHus?

A) Cpenatb Moens npote (MeHee KOMIUIEKCHOM );

b) Bzarp meHbIIe 00y4Jarommx JaHHBIX;

B) Haxomwuts 60biiie 00y94aromux JaHHBIX;

I') Caenath Mozens croxkHee (001ee KOMIUICKCHOH );

) IloBwicuTh KadecTBO 0Oydaromeil BRIOOPKU MyTEM CHIDKEHHS IITyMa B
JaHHBIX, HCIIPaBJICHUs OIINOOK, yCTPaHEHHs BEIOPOCOB U T.11.;

E) Hanoxwuts orpannyeHus Ha IPOCTPAHCTBO MAaPaMETPOB MOJIEIH;

2K) IIpoBepsTh METPUKH TOJIBKO MO 00yYaroIei BEIOOPKE.

VK-1.3.2
YK-1.V.1
VK-1.B.2

11

Bo3MoxxHBIMU pCUICHUAMUA HpO6J'IeMI)I HCI[OO6yq€HI/ISI SIBIIAFOTCA:

A) Bribop Oonee cnoxxHOW MOAETH ¢ OOBIINM YUCIOM HACTPAUBACMBIX
apaMeTpoB;

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

B) YwMmenbmenue orpaHudeHuil Moienu (HapuMep, CHIDKEHHE BETNYUHBI
TUIeprapaMeTpa perysipu3arim).

I') Hu oauH u3 nepeyncieHHbIX.

OITK-2.]1.2
OIK-2./1.4

12

Kaxumu cBoiictBamu 001amatoT crnadohopManin3oBaHHBIE 331a9H,
COCTaBJISAIOIIUE 00JIACTh IPUMEHEHUSI UCKYCCTBEHHOTO HHTEILIEKTa?

A) Lenu 3TuX 33124 HE MOTYT OBITH PEACTABIICHBI B BUJIE
MaTeMaTHYeCKUX (YHKIHH;

Bb). AnropuT™bI TOCTHKEHHUS ITHX IIeJIel He MOTYT OBITh OMTUCAHEBI CTPOTO
MaTeMaTHUYECKH;

B) Hns pemenust 3a1a4u TpeOyIOTCS SBPUCTHKH — YTBEPIKICHHS,
OCHOBaHHBIE HA OTBITE, HHTYHIIHH;

I') JlaHHble U 3HAHMS, UCTIOIB3yEMBbIE JIIs pEIIEHUS 3TUX 33]1a4, MOTYT
ABJIATBHCS HE IIOJITHBIMH, HCOAHO3HAaYHBIMU, OHII/IGO‘IHI)IMI/I,
IPOTHUBOPEYNBBIMH, PA3HOPOJHBIMHU, THHAMUYHBIME; HH()OPMAITHS
9aCcTO MOJKET OBITh ITPEICTABIICHA B BUJIE N300paKeHHH, PUCYHKOB,
3HaKOB, OYKB, CJIOB, 3ByKOB U T.]{

OIK-2.]1.2
OIIK-2.]1.4

13

Kakue 13 METpHK COBMECTHO JAfOT JTOCTATOYHO MOJHYIO XapaKTEPUCTHKY
KJIacCU(pHUKaTOpa IPH HecOATaHCUPOBAHHOH BHIOOPKE?

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

TIK-3.J1.1
T1K-3.]1.4

14

Kakue METOAbI MAILIMHHOTO O6yquI/I$I HUCIOJB3YETCA IJIA
kiaccuukanum?

A) Jluneiinas perpeccus;

b) Jlorucruueckas perpeccus;

B) I'panuenTHBIH cyck;

I') Mertoxa rmaBHBIX KOMIIOHEHT;

1) Meroxn K-cpennux;

E) Metox omopHbIX BekTOpoB (SVM).

TIK-3.J1.1
T1K-3.]1.4

3 mun. 3aoanue 3AKpbIMo2co muna Ha yCMAaHOo6JIEHUEe COOmeemcmeust

Huctpykius: [IpounTaiiTe TEKCT M yCTaHOBUTE COOTBETCTBHE. K KaXk101 MO3UIMHU, JaHHOH B
JIEBOM CTOJIOTIE, MOAOEPUTE COOTBETCTBYIONIYIO IMTO3HIINIO B TIPABOM CTOJIOIE

15

VcTanoBUTE COOTBETCTBHE. 3aga49yd MallIuHHOI'O OGy‘ICHI/I?I.

VK-1.3.2




1 ObydeHue ¢ yunutesnem A) Knaccuduxauus gaHnHbIX VK-1.V.1
2 OOydenue 6e3 yauTest b) Kitacrepuszamus qaHHBIX VK-1.B.2
3 OOyueHue ¢ MOIKPETUICHHEM B) OOGyuenue areHToB
I') AHanu3 gaHHBIX
16 YcranoBute cooTBeTcTBHE. Twibl 3amad MamuHHOTO O0O0ydyenms u | YK-1.3.2
MPUMEPHI TPUIIOKEHUH. VK-1.V.1
1 Kiaccudukarms A) OmnpenencHue crama B JICKTPOHHOU YK-1.B.2
noyre
2 Perpeccus b) IIpornosupoBaHue CTOUMOCTH KHJIIbsI
3 Kiactepmsarmist B) Cermenrarnus ayaguTopun Ais
MapKETUHIOBBIX KaMITaHUH
4 OO0ydeHue C TOAKPEIUICHHEM I') OOyuenue UTPOBOTO areHTa B
KOMIIBIOTEPHBIX HI'Pax
J1) T'enepanmst m3o0paskeHHH 11O
TEKCTOBBIM 3aMpocaM
17 VYcranoBute coorBercTBue. OCHOBHBIE OdTambl moctpoeHus moxenu | YK-1.3.2
MAaIIMHHOTO 00yYEHHS U OIHCAaHUE VK-1.V.1
YK-1.B.2
1 TloaroToBka IaHHBIX A) Drtarm, Ha KOTOPOM OCYIIIECTBIISIETCS cOOp,
OYHCTKA, TpeoOpa30BaHue JAHHBIX, @ TAKKE
pasziesieHne Ha 0O0y4alolIyio U TECTOBYIO
BEIOOPKH
2 Bpribop Merona b) Ha stom stame onpenensiercs, Kakoi
CO3JIaHHE MOJIEH ANTOPUTM MalIMHHOTO 00y4eHUs OyaeT
UCTIOJIb30BaThCs, HACTPAUBAIOTCS TTAPAMETPBI
MOJEIHU, U TIPOUCXOIUT ee 0OyueHne Ha
oOyuJaroreit BEIOOpKE
3 OreHka 1 yydlleHe B) Hcnonb3yercs A yiaydiieHUs] TOYHOCTH U
KayecTBa MOJEIH o0o0maroriell crrocoOHOCTH MOJIEIH.
Brutrouaet B ce0s aHam3 OMIMOOK, HACTPOUKY
napamMeTpoB MOIEIH, a TAKXKE UCTIOIb30BaHHE
perymspu3anuy U ancamonei moeneit
4 Orenka kadectBamMonenu  1') Oram, Ha KOTOPOM IIPOBEPSETCS CIIOCOOHOCTD
Ha TECTOBOM BBIOOPKE MOJIEJIM K 0000IIEHUIO Ha HOBBIC JJaHHBIC, HE
WCIIOJIb30BaBIINECS B TIpoliecce 00yUeHus
) Dtarm, Ha KOTOPOM OCYLIECTBIISAETCS pa3MeTKa
JAHHBIX
18 YcranoBure coorBeTcTBME. Meroabl  oueHku kadectBa  Mmozenen | OITK-2./1.2
MAaIIMHHOTO O0YYEHHS U MX ONHCaHUE OIlK-2.]1.4
1 Kpocc-Baymnarust A) Pa30OueHue naHHBIX Ha N YacTel U
MOCJIE0BATENFHOE HCIIOJIb30BAHME KaXKI0M YaCTH
B Ka4eCTBE TECTa, a OCTABIIMXCS B KAUECTBE
00yueHus
2 Marpwia ormmooK b) Ta6nuna, ucrionb3yemasi sl OIEHKH TOYHOCTH
npeacKa3aHiii OMHapHOH KiaccuuKauy Ipu
HecOanaHCHPOBaHHBIX Kilaccax
3 MSE/RMSE B) CpennexBaaparnynas ommoOKa / KOpeHb U3
CPEIHEKBAaPATHYHON OMINOKH ISl OLCHKH
TOYHOCTH PETPECCHOHHBIX MOJIEIeH
I') I'paduk, oToOpaxaromuii CTeneHb KOPPEKTHOCTH
KJaccu(UKaIMY B 3aBUCUMOCTH OT BBIOPAaHHOTO
MIOPOrOBOr0 3HAYEHUSI
19 VYcranoBure coorBercTBue. Tumbl ancambiedt Mozeneit mammuzoro | OITK-2.J1.2
0o0y4YeHUs U OTIMCaHne OIIK-2./1.4

1 Barryar

A) Meron nocTpoeHusI HECKOJIBKHX MOJeNel Ha




Bootstrap Aggregating) OCHOBE CITy4aiiHBIX TTOABBIOOPOK 0Oyuaromeit

BBIOOPKH, arperupoOBaHNE PE3yIbTATOB JUIs
HOJTyYCHHUS] OKOHYATEIBHOTO TPOTHO3a

2 Bycruar (Boosting) B) Cnocob moctpoeHus mociuenoBaTenbHOCTH
craObIX MoJesIel, Kakaast clieyIommas
o0ydJaeTcsi Ha TaHHBIX, Ha KOTOPBIX
npeabIIyIas JomycKaia OMIMOKH

3 Crekunr (Stacking) B) Merox, B KOTOPOM HECKOJIBKO MOJICIICH
00y4JaroTcs He3aBUCHMO, a 3aTEM UX
PE3yJIBTaThl HCIOJIB3YIOTCS B KAUECTBE
NPU3HAKOB B O0IICH MOJICIIN

I') Meron, ipu KOTOPOM HECKOJIBKO MOJIETICH

TOJIOCYIOT 32 OKOHYATEJIBHbIH POTHO3,
B3BCILICHHOE HJI PABHOMEPHOE KOJIMYECTBO
TOJIOCOB Pa3HBIX MOJIENIEH MOXKET OBITH
HCIIOJIH30BaHO

20 Ycranosute coorBeTcTBUE. [IprMephl anropurmos mMamunHoro odyuenus | [TK-3.J1.1
U MX OIHCaHHUE [IK-3.1.4
1 SVM (Support Vector A) Anroputm knaccu(pUKaluy, OCHOBaHHBIN Ha
Machines) MOCTPOCHUH TMITEPILIOCKOCTEH B
MHOTOMEPHOM ITPOCTPAHCTBE
2 K-Means b) Anroputm KiacTepu3aiu, KOTOPBIN
pa3buBaeT HaOOp JAHHBIX HA 3apaHee
3aJJaHHOE KOJIMYECTBO KIIaCTEPOB
3 Random Forest B) AnroputM, criocoOHBIH CTPOUTH AEPEBHS
peLIeHU Ha OCHOBE CIIy4aiHbIX
MOIBEIOOPOK TIPU3HAKOB W HAOJIIOICHNUH,
3aTeM KOMOWHHPYS Pe3yIIbTaThl
4 Haugnblit baitecoBckuii I') Anroputm KiaccuduKalui Ha OCHOBE
Kiaccudukarop BEPOATHOCTHOT'O ITOJIX0/1a, OCHOBAHHOTO Ha
teopeme baiieca
) Anroputm perpeccun, OCHOBaHHBIN Ha
JIMHENHOM 3aBUCUMOCTH MEX]ly IPU3HAKAMU
U [ICJICBBIM 3HAUCHHUEM
21 YcraHoBure  coorBeTcTBHE. bubmmorekn, wucnomsdyromuecs npu | [TK-3.J1.1
CO3/IaHUH MOJIEIICH MAITHHHOTO 00yYeHH s IK-3.1.4
1 Bubmmoreka ot Google st peanmzarmu HeliporHbiX ceteii  A) Tensorflow
2 bubnuoteka peanmzyroiias 6a30Bble AT OPHTMbI b) Scikit-learn
MAIlIMHHOTO O0Y4YEHNs
3 Bubnuoteka 1151 TITyOOKOro 00y 9eHYst, HCTIONB3YFOIIAst B) PyTorch
BBIUHCITUTEIBHBIE TPadbI
4 BsicokoypoBHeBast OnomoTeka uist riryookoro ooydenws, 1) Keras
ucrons3ytomias Tensorflow B kadecTBe OCHOBBI
JI) Cuda
4 mun. 3adanue 3aKpblmMo20 Muna Ha YCMAaHos1eHue nocie008ameIbHOCmu
Wuctpykuus: [IpounTaiiTe TEKCT M YCTAHOBHUTE IIOCIIEI0BATEIBHOCTb.
3anuumTe COOTBETCTBYIONIYIO ITOCIIEIOBATEIILHOCTL OYKB ClIeBa HAIIPaBo
22 Omnpenennre MOCIEO0BATEIHHOCTh MPUHATHS WHTEIJIEKTYanbHBIX pemenuit | YK-1.3.2
YEJIOBEKOM. VK-1.V.1
YK-1.B.2

A) aunsie (0OpadoTKa);

b) Undopmanus (mo3nanue);

B) 3nanue (oOHapyKeHHE 3aKOHOMEPHOCTEH);
I') Tlonumanwue (BBIBOJ YMO3AKIIOUEHUH);




1) Paccyxnaenue (IpuHITHE PEILICHUN).

23 VkakuTe 1Mocae0BaTeIbHOCTh 3Tall0B MAITMHHOTO 00Y4eHHS. OIIK-2.11.2

OIK-2./1.4

A) Ouenka Mmonenu (BEIOOp KPUTEPUEB KAUeCTBA, CPABHEHHE PA3IMYHBIX
anropurmoB MO);

b) Ilpeno6paboTka maHHBIX (BBIACIICHHE MTPHU3HAKOB, OTOOP MMPHU3HAKOB,
CHI)KCHUE Pa3MEPHOCTH, MACIITAOMPOBAHHUE TTPU3HAKOB, B3ATHE
BBIOOPOK);

B) IIporHo3upoBanue (HCIIOIH30BAHNE MOJICTH);

I') O6yuenue moaenu (0TOOpP MOJIEH U O0yUYCHHE, BEIOOP METPUKHU
KauecTBa, MePEeKPECTHAS MTPOBEPKaA, TUIIepIIapaMeTpuIecKas

OIITUMHM3AIIHS).
24 YKaXXuTe NMOCIEA0BAaTENBHOCTD ITAIOB B3aNMOJCHCTBHUS ar€HTOB CO IK-3.1.1
Cpezoi B MAaIIMHHOM OOy4YE€HUH C NMOJKPEIUICHUEM, KOTOPbIE 1aJId Ha3BaHHUE [K-3.]1.4
merony ooyuenuss SARSA/

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

5 mun. 3adanue omxpviMo2o Muna ¢ pa3eepHymviM Omeemom

Wuctpykmus: [IpouunTaiiTe TEKCT U 3allUIIATE Pa3BePHYTHI 000CHOBAHHBIN OTBET
WIM HAIMIIUTE MPOIYLIEHHOE CJIOBO/CI0OBOCOUETAHNE

25 — 3TO TpoIlecc, TP KOTOPOM KOMITHIOTEPHI MOTYT YUUThCS 0€3 VYK-1.3.2
SIBHOTO MPOrpaMMHUPOBAHUS VK-1.V.1
VK-1.B.2
26 — aJNTOpUTM MAIIMHHOTO O00Yy4YeHUs, KOTOphIi HaxoguT rpymmbl | YK-1.3.2
ITOXO0XKUX OOBEKTOB B JAHHBIX VK-1.¥.1
YK-1.B.2
27 Jloructrueckas perpeccus, MeTo]| OmOpHBIX BekTopoB (SVM), HausHbiit | YK-1.3.2
OaifecoBCKUH Kiaccu(pUKATOp U JIp. — ITO MOJETH MamuHHOTO oOyueHus mis | VK-1.V.1
pelICHUs 3a7auu VK-1.B.2

28 — SBIICHUE, KOT/Ia MOJEINbL CIMIIKOM TOYHO moacrpausaercs mox | OITK-2.J1.2

TPEHNUPOBOYHBIE JAHHBIE, YTO MPUBOJIUT K IIOXO0H 06obmaroweii ciocodnoctn. | OIMK-2.J1.4

29 OyHKIUA — 9T0 QyHKIMS, UCHIONIb3yeMas B HeHpoHHbIX ceTsax and | OITK-2.J1.2
Onpe/eeH s 3HAYCHNUS BBIXOJHOTO CUTHAJIA HEHPOHOB OIIK-2.]1.4
30 Ha3bIBAIOT () (HEKT MPOTHBOIOIOKHBIH MTepe0OyIEHHIO, IK-3.J1.1
KOT'JIa MOJIeITh CITHIIIKOM POCTA, YTOOBI OMUCATH CTPYKTYPY AaHHBIX. [IK-3.]1.4
31 — 3T0 rpad, y37IaMu KOTOPOTO SIBISFOTCS (DYHKITHH, a pedpa M[K-3. 1.1
CBSI3BIBAIOT (PYHKI[HMU CO CBOMMH apTryMEHTaMH. IK-3./1.4

[pumeuanue: CUCTEMA OLIEHUBAHMS TECTOBBIX 3AJAHUIA

1-i1 Tun. 3aganne KOMOMHNPOBAHHOTO TUIIA C BBIOOPOM OJJHOTO BEPHOTO OTBETA M3 YETHIPEX MPEUIOKEHHBIX U
000CHOBaHHEM BBIOOpA CUNTAETCSI BEPHBIM, €CIIH IPABIIIFHO YKa3aHa Iu(pa U IPUBEICHEI KOHKPETHBIE apTyMEHTHI,
UCIIOJIBb3YEMBIC IIPU Bb160pe OTBETA.

[TonHOE coBmasieHHe ¢ BEPHBIM OTBETOM — | Gait.

HesepHslii oTBeT itk ero orcyrcTBre — 0 6asioB.

2-it THN. 3agaHue KOMOMHUPOBAHHOTO TUIA C BHIOOPOM HECKOJIBKMX BapUAHTOB OTBETA U3 MPEIOKECHHBIX U
pa3BepHYTHIM 00OCHOBAaHNEM BBEIOOpA CUMTAETCS BEPHBIM, €CIIH IPABIIIBHO yKa3aHbI IH(PHI ¥ IPUBEICHEl KOHKPETHBIE
apryMEHTHI, UCIIOIb3yeMble IPH BEIOOPE OTBETOB.

[Monmoe coBnageHue ¢ BEpHBEIM OTBETOM — | Oat.




Ecmu JOITYIICHBL OIIMOKHU WJIH OTBET OTCYTCTBYET — 0 OayuoB.

3-it TMN. 3ajaHKe 3aKPHITOrO THIIA HA YCTAHOBJICHUE COOTBETCTBHS CYUTACTCS BEPHBIM, ECIIM YCTAHOBJICHBI BCE
COOTBETCTBHUS (ITO3ULIUH U3 OJJHOTO CTOJIOIa BEPHO CONOCTABJICHBI C MO3ULUSIMHU APYTOTo CTONIOIA).

[TonHoe coBmaseHue ¢ BEpHbIM OTBETOM — 1 Oat.

HeBepHblii oTBeT mim ero orcyrctare — (0 6ayuioB.

4-ii THN. 3amaHue 3aKPHITOTO THIIA HA YCTAaHOBJICHUE IOCIIE0BATEIILHOCTH CUNTACTCS] BEPHBIM, €CJIU MIPABHIBHO
yKa3aHa BCS IOCIIe0BaTeIbHOCTD U P.

[MonHoe coBnaneHne ¢ BEpHBIM OTBETOM — | Ot

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

5-if Tun. 3agaHue OTKPHITOrO THIIA C PAa3BEPHYTHIM OTBETOM CUHTACTCS BEPHBIM, €CJIH OTBET COBIAIAET C ATAJIOHHBIM
0 COACPIKAHUIO U TTOJTHOTE.

[IpaBuiIBHBII OTBET 3a 3aJaHUE OLIEHUBAETCs B 3 Oaa.

Ecnu nomyieHa ofHa omuOKa\HETOYHOCTB\OTBET NPABHIIBHBIN, HO HE MONHbINA — 1 Gaiu.

Ecnu nonymeHo 6onee 1 ommOKki\oTBET HEMPaBUIIbHBIH\OTBET OTCYTCTBYET — 0 GaILIOB.

[lepeyeHbp TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
00yd4eHus1, mpeIcTaBlIeHbl B Ta0smie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeHno

10.4. MeTtoauveckre  MaTepUalbl,  ONPEACISAIONUME  MPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUN, COJIEPKATCA B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyOUIUX TOPSIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yJaromnxcs
I'VAIL

11. Meroanueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOGHUIO JTUCITUILTNHBI

11.1. Meroauueckue ykazaHus s OOy4arOIIUXCS 10 OCBOCHHIO JICKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWEe ydeOHOoro marepuaia. HasHaueHWE COBPEMEHHOH JICKIIUU B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(dyHIaMEHTAIBHBIX MPOoOJeM JAWCIHILIAHBI, METOJIOB HAYYHOTO TO3HAHUS, HOBEHIINX
JTOCTHIKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JIEKIHs BBIIOTHSET METOI0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYIO U WHPOPMAIMOHHYIO (QYyHKIWU. JIKIHs pacKphiBaeT MOHATHHHBIN ammapat
KOHKpETHOW oO0jacTu 3HaHUA, e€ MpoOJIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHWE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIATLTTHAMH.

[IrapupyeMsle pe3yabTaThl IIPH OCBOSHUH 00YYAIOIIMMHUCS JEKIHMOHHOI0 MaTepHaa;

— TIONy4YeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHBb
KOTOPBIX OMpPEAETSeTCs eNIeBO YCTAaHOBKOW K KaXKJI0M KOHKPETHOU TEME;

— TIONy4YeHHE OMBITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTeleM;

— pa3BuTHEe MpodecCHOHANBHO-ENOBBIX  KauecTB, JIOOBM K  TpeaMeTy |
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIICHHS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIbHONW PabOTHI;

— TIONyYeHWE 3HAHWHW O COBPEMEHHOM YpPOBHE pa3BUTHS HAyKH W TEXHHKH W O
MPOTHO3€ UX Pa3BUTHS Ha ONMKAMIIINE TOIbL;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACNATH TJIaBHBIE MBICTH U
MOJIOKEHUS, TIPUXOJUTh K KOHKPETHBIM BBIBOJIAaM, TIOBTOPSATh WX B  Pa3IHYHBIX
bopmynupoBKax);

— TOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSATHH.




JIeKUMOHHBIA MaTepuall MOXKET COMPOBOXKIATHCS JAEMOHCTpallUel ClIaiioB W
UCIIOJIb30BAaHMEM pa3aTOYHOTO0 MaTepuaja TMpH MPOBEISCHUU KOPOTKHX JHUCKYCCHUH 00
OCOOEHHOCTSX MPUMEHEHHS OTJICTbHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa OpeA0CTaBICHHS JSKIIMOHHOTO MaTepHaa:

Jlekuuss coctouT U3 TPEX OCHOBHBIX YacTeW: BCTYNUTEJIbHOM, OCHOBHOM WU
3aKJIIOYNTEIIFHOM.

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

B OCHOBHOW 4YacTH JIGKIIMH peaTu3yeTcsl HaydHOE COJIepKaHHUE TEMBI, BCE TJIABHBIC
y3JI0BBIE BOIIPOCHI, TIPOBOAMTCS BCS CHCTEMa JOKA3aTelbCTB C HWCIOJIB30BaHHWEM Hamboliee
11EJIECO00PA3HBIX METOMYECKUX MPUEMOB. Kaxkib1ii yaeOHBII BONIPOC 3aKaHYMBAETCS KPATKUMU
BBIBOJIaMHU, JIOTHUECKH TOJIBOJISIMMU CTYIEHTOB K CIIEYIOIIEMY BOIPOCY JIEKIIUH.

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

OTtaenbHbIe BUIBI JEKIUNA MOTYT UMETh CBOM OCOOEHHOCTU KaK MO COJIEP>KAHUIO, TaK U

10 CTPYKTYpE.

11.2. MeTtogu4veckue yka3aHUs Uil OOYYAIOIIUXCS IO MPOXOXKIACHHUIO MPAKTHUYSCKUX
3aHSATHUM.

[IpakTHdeckoe 3aHATHE SBISETCS OMHOW M3 OCHOBHBIX ()OpPM OpraHM3alHH y4eOHOTO
mpolecca, 3aKII0Yaronasicsl B BHITOTHEHUN 00YyYalOIIMMUCS M0/ PYKOBOJICTBOM IpeIioaBaTess
KOMIUIEKCa YYEeOHBIX 33aJaHUN C IEIbI0 YCBOSHUS HAYyYHO-TCOPETUYECCKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPHOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH eATEIbHOCTH.

[enbro mpakTUYECKOro 3aHTHS [yl 00y4YaroLerocs sBsieTcs NPUBUTUE 00ydaroIUMCs
YMEHHH U HaBBIKOB MPAKTUYECKOU IEATEIHHOCTH 110 U3y4aeMOM TUCIUILINHE.

[Tnaaupyemblie pe3yabTaThl PU OCBOCHUH 00yUYAIONTUMCS MPAKTUYCCKUX 3aHITHIA:

— 3aKperuvieHue, yriayOJeHue, pacllupeHue M AeTau3alus 3HAHUW TPU PElIeHUU
KOHKpPETHBIX 3371a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTENLHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIAJICHHE HOBBIMH METOJaMH M METOJUKaMU H3YYeHHUS KOHKPETHOH y4deOHOI
JHUCIHATLINHEL

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW s
BBITTOJTHEHHS 3aTaHUI;

— ofecrnieueHue palMOHAILHOTO COYETaHUsl KOJJICKTUBHOM M WHAMBHAYaTbHOU (Gopm
00y4eHwusl.

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUN

[IpakTHueckue 3aHATHS TPOBOJATCA B KOMIIBIOTEPHOM KJIACCE€ C HCIOJIb30BAHHEM
[AKETOB MpOrpamMMm pa3pabOTKU U OTJIaJKH IPOrpaMMHOIO oOOecrneueHus AUCTpUuOyTHBa
Anaconda.

Anaconda — [uctpubytuB Python, mnpenHa3Ha4YeHHBIA JUIS KPYMHOMACIITAOHOMN
00pabOTKK TaHHBIX, TPOTHO3HON aHAJIMTHUKHM U HAYYHBIX BBIYMCIECHUN OT KomnaHnuu Continuum
Analytics. OTo OecrulaTHbIi, BKJIIOYash KOMMEpPYECKOE HCIIOJIb30BaHME, U TOTOBBIM K
UCTIOJIB30BAaHUIO B Cpele TpeanpusaTvs muctpuOytuB Python, kortopwiii oObenuHsET Bce
KJIFOUEBbIe OMOTMOTEKH, HEOOXOIMMBIE ISl paOOTHl B 00JIACTH HAYKH O JAHHBIX, MAaTEMAaTUKH U
pa3pabotku. Anaconda yxke Brirouaer NumPy, SciPy, matplotlib, pandas, IPython, Jupyter
Notebook u scikit-learn.

[IpakTuyeckue 3aHATHS MPEANONAraloT padoTy MO WHAMBUAYAILHOMY 33JIaHUIO,
CBSI3aHHOMY C Pa3pabOTKOM M OTIAAKON pOOOTOTEXHUYECKUX CHCTEM 00paboTKH MH(POPMAIIUH.




[To pesynapTaTaM Ka)X0TO MPAKTHYECKOTO 3aJaHUs JOHKEH OBITh MOJATOTOBJICH OTYET,
coJIeprKalIfii He0OOXOIUMBIC TEOPETUUECKUE CBEICHUSI, TUCTHHTH M-TIPOrpaMM, TOCTPOCHHEIE B
MIPOIIECCE BBHIMIOJHEHHUS pabOThl rpaduyecKkre 3aBUCUMOCTH W T.I. Kaxkapli OoT4€T IOJDKEH
CoJIepaTh BBIBOJBI MO MPOJECIAHHOW pabOTe U CIHUCOK HCHOJIb3YyEeMbIX JOMOJHUTEIbHBIX
HCTOYHHUKOB.

Kaxxioe mpakTuueckoe 3aHATHE 3aBepIIAETCs COOECeOBaHMEM C MpPEernojaBareiieM Io
MIPEACTABICHHOMY OTUYETY C BBICTABJICHHEM OIICHKH.

11.3. Mertoauueckue ykazaHus JUIsi OOyYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B Xo/1e BBITIOJHEHUSI CaMOCTOSITEIbHON PabOThI, 0OYYAIOUIUICS BBIOIHICT PabOTy IO
3aJJaHUI0 ¥ TIPU METOJIUYECKOM PYKOBOJCTBE IPENojaaBaTelisi, HO 06e3 ero HernocpeacTBEHHOTO
YYaCTHS.

Jiis oOydarommxcsi 1Mo 3a04HON (opMe OOyYeHHs, CaMOCTOsTENbHAas padoTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GopMupyercs
1enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHU M CHUCTEMAaTH3aI[MM MPUOOpPETACMbIX 3HAHWH, 00CCIIEYMBAET BBICOKUI
YPOBEHb YCIIEBAEMOCTH B TIEPUOJ OOYUYECHHsI, IOMOTAaeT IOJIyYUTh HABBIKH ITOBBIIICHHUS
MpoEeCCHOHAIBHOTO YPOBHSI.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOAMYCCKHIA MaTePHA IO JUCIUILINHE;

— METOAMYECKHE YKA3aHHS IO BBIMOJHEHUIO KOHTPOJIBHBIX PaboT (11 00y4aromuxcs
10 32049HOM (hopme 0OyUeHHS).

11.4. Meroauueckue yKazaHusi Uil OOYYAIOMIMXCS IO MPOXOXKICHHIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTHM IIPEIyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCyIIECTBISEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JTUCIUIUIAHBI.

KoHnTponb kauecTBa 3HaHUN NMPOBOAUTCS B (pOpME MHIMBHUIYATIBHOTO coOece0BaHUs 110

MaTepually OTACIBbHBIX Pa3JACsiOB AUCHUIIIMHBI, a4 TAKXE IIPOBCPKU OTUETOB O BBIINOJIHEHUH
MPAKTUYCCKUX 3aJaHuM.

Pe3yanaTH TEKYIICTO KOHTPOJIA MOT'YT YUUTBIBATHCS IMPU ITPOBCACHUU HpOMe)ICYTO‘{HOﬁ
aTTecraluu.

11.5. Meroauueckue yka3zaHUs Uil 00y4aroImuXcs MO MPOXOXKAECHUIO MPOMEXYTOUHOM
aTTeCTalUN.

IIpomexxyrounass  artectanust  oOyyarolMXcs — MIpeAycMaTpuBaeT  OLCHMBAaHUE
IIPOMEXKYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB 00yUeHus Mo AucuuIuinie. OHa IpOBOAUTCSA B
dopme nudpepeHIMPOBAHHOTO 3a4ETA.

HudbdepennmpoBannpiii  3aueT — 93T0 ((opmMa OIEHKH 3HAHWH, TOJyYeHHBIX
00y4aromuMcs MpU U3YYE€HUH TUCHUIUIMHBI, TIPU BBIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4HO-HUCCIIEI0BATENbCKUX PA0OT U MPOXOKICHUH NMPAKTUK C aTTECTAlMOHHON OLIEHKOMN
«OTJIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIBLHO.

Cucrema OLEHOK IpPHU MPOBEACHUM NPOMEKYTOYHOM aTTECTAllMH OCYIIECTBISAETCS B
coOoTBeTCTBUU ¢ TpeboBaHusMu [lonoxkennit «O TekyleM KOHTPOJE YCIEBAEMOCTH U
POMEXYTOUHOM arrectanuu cryneHToB ['YAII, olywarommxcs Mo nporpaMmaM BbICIIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKH KadecTBa y4eOHOW paboThl

crynentoB B 'Y AIIy.



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




