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JIner akTyanusanuu padodeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa 1 o100peHa s peanusaruu B 2026 - 2027
yueOHOM ToJTy Ha 3aceannu Kageapsl JIMTEHHBIX MPOIIECCOB U MAaTEPHUATIOBEICHUS

[Iporokom ot 20 r. Ne

3aB. kadenpoii H.A. ®eokTucron

PaGouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX TPOIIECCOB U MATEPHAIOBEICHHSI

[Iporokom ot 20 . Ne
3aB. kadenpoii H.A. ®eokTucron




1 Leau ocBOeHMS TUCHUNIIHMHBI (MOIYJIA)

2 MecTo JUCUMILIIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Hucuunmna @opmupoBanue o0y4aromux HaAOOPOB TaHHBIX B METAJUIYPIHMU BXOIWT B
yacTe y4yeOHOro miuaHa (opMUPYeMyI0 YYaCTHHKaMH OOpa3oBaTENbHBIX OTHOIICHHN
00pa3zoBaTeNbHON MPOTPAMMBI.

JUis  u3ydeHus  JUCUUIUIMHBI  HEOOXOJMMbI  3HaHUSA  (YMEHUs,  BIAJEHUS),
c(OpMHUPOBAHHBIE B PE3yJIbTATE U3YUYEHUS TUCLMILIMH/ IPAKTUK:

W cKycCcTBEHHBIN MHTEIJIEKT U MAIIMHHOE 00y4YeHne

OcHOBBI IPOrpaMMUpOBaHust Ha s3bIke Python

HckyccTBEeHHBIE HEUPOHHBIE CETH

Pa3paboTka nuppoBbIX IBOMHUKOB METAILTyPrUYE€CKHUX IIPOLIECCOB

3HaHus (yMEHUs, BIaJE€HUs), IOJIyYeHHbIE ITPU U3Y4EHUH JAHHOW AMCUUIUIMHBI OyIyT
HEOO0XOANUMBI JJI U3yYEHUs] JUCLUIUIMH/IPAKTUK:

[Tpon3BoacTBEHHAs NPAKTHKA, IPEAJUIUIOMHAs IPAKTUKA

[TonroroBka K mpoueaype 3aluThl U 3alKUTa BBITYCKHON KBATU(PUKAMOHHON pabOThI

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCUMIUIUHBI (MOAYJISI) M MJIAHUPYeMble Pe3yJIbTaThl 00y4eHHs

B pesynbrare ocBoeHus aMcUMILIMHBL (Monyna) — «DopMmupoBaHHE OO0YyYarOIIMX
HA0OpPOB JIaHHBIX B METAUTYPTUHW» OOYYaIOUIWICS JOJDKEH 00JanaTh CIICTYOIUMU
KOMIICTECHIIHSIMH

KOI{ HHJUKaTopa I/IHILI/IKaTOp JOCTHIXKCHUS KOMIICTCHIINN

I1K-8 Cnocoben aJlaliITUpoOBaThb U MPUMCHATb METOAbI U AJITOPUTMbI MAIIKHHOT'O 06yquH$[ JJIA
PCHICHUA MMPUKIIAAHBIX 3a/la4 B PA3JIMYHbIX ITPCIAMCTHBIX obnacTax

I1K-8.1 CraBHUT 3a/J1a4ul 10 QJaNTalldd WM COBEPIICHCTBOBAHUIO METOJOB H
QIITOPUTMOB JIJISl PEIICHHS] KOMITJIEKCa 337129 IPEeIMETHOU 00IacTH

3HaeT: KIacchl METOJOB M aJITOPUTMOB MANTMHHOTO OOYUYEHUS; KJIACCHI
METOJIOB ¥ JITOPUTMOB MAIlITMHHOTO 00yUeHUs

YMeeT: CTaBUTh 33/1a49H U aJaTHPOBATH METOJIBI U aJITOPUTMBI MAIITHHHOTO
oOy4eHust

HMeeT mpakTHYECKHd OMBIT: Y9acTHUS B MPOEKTaX MO HM3YUCHHIO OIBITa
aJanTadd W TPUMEHUMOCTH METOJIOB W aJITOPUTMOB MAITUHHOTO
oOydYeHUs JJI PEeIIeHUs] PUKIIATHBIX 3a7ad B METALTYPTHH; TOCTAHOBKH
3aJ1a4 10 aIaNTaluy Wi COBEPIICHCTBOBAHUIO METOJIOB M AJITOPUTMOB JIJIsI
peleHust KOMIUIEKca 3a/1a4 MPeIMETHON 00acTu




4. CTpykTypa, 00b€M U copepkaHue TUCHUIIMHBI (MOXYJIs1)

OO6miast TpyA0€MKOCTh AUCIHHUIUIMHBI COCTABIISIET 2  3a4€THBIX €MHUI] 72 aKaj. 4acoB, B TOM YHUCJIE:

— KoHTakTHas padora — 40,05 akas. yacos:

— aynuTopHas — 38 akaj. 4acos;

— BHeayauTopHas — 2,05 akaj. 4acos;

— camocTosTenbHas padora — 31,95 akaj. 4yacos;

— B (popme npakTuieckoil moaroroBku — 0 akai. vac;

®dopma aTTecTaliu - 3a4eT, KypcoBas paboTa

AynutopHas o] o
o KOHTaKTHas paboTa E z DopMa TeKyILEro
S Bu, KOHTPOJISI
Paznen/ Tema § (B axaz. yacax) E [ n . OHTPO Kon
g & © | caMocToATeNbHON |  yCIIeBaeMOCTH H
JIACIMTUTHHEBI 3 g = .. | xomnerenun
O g g paboThI TIPOMEKYTOYHOM
Tek. J;:g- HE::T 5 ‘\é aTTeCTallui
1. COop, aHanu3, cUCTeMaTH3aIHA
Y XpaHeHHs MMOTOKAa MH(POPMAIUU
TEXHOJIOTHIECKHUX ITapaMeTPOB
Nzyuenne
1.1 Arn0-KOKCO-IOMEHHOT! o o
- 01/1313;10@;3 COTOMEHHOTO 2 2 4 yueOHOM VYcTHBI ompoc TIK-8.1
p A JUTEPaTyphI
Nzyuenne
1.2 Kongepr u raToB . .
080 (;1/1 ?T)aiﬁa arperato 2 2 4 yueOHOI YcTHBIH onpoc I1K-8.1
FOBOA JIUTEPATyphl
1.3 MaruHbl HeNpepbIBHOTO Wsyserne
H;/m)ﬂ SArOTOBOK (i/lpH 13) 2 3 4 yueOHOi YcTHbIi onpoc IK-8.1
JIUTEPATyPhI
NsyueHnune
14 . .
MHHECKONO aiaﬁg;ampnu 2 2 4 yueOHO VYcTHbIi ompoc TIK-8.1
JUTEPATyPhI
3 Nsyuenune
1.5 CraHa ropsiueil mpokaTKu 3 2 4 yueOHOi YcTHbIi onpoc IK-8.1
JIUTEPATyPhI
. Nzyuenue
111'60KaTK§TaHa XoTIoaHon 3 2 4 yueOHOi YcrHsblii onpoc IK-8.1
p JIUTEPATyPhI
1.7 JlaGoparopuu Visyuenie
MeXaHHUYECKUX u . .
MeTATOrpaUUCCKHX 3 2 4 yueOHO# VYcrHbI ompoc IK-8.1
P JUTEPATyPhI
UCTIBITAHUI
N3yueHnue
1. . N
H68 A3pYILALO 326}(0;)::0(1));; 2 4 3,95 yueOHOM YcTHBIi orpoc IK-8.1
paspy B p JIATEPATyPhI
HWroro no pazaeny 19 19 31,95
HWroro 3a cemectp 19 19 31,95 3a4€T,Kp
Hroro no aucuuruinie 19 19 31,95 3ater, kypcosad
pabota




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu npoBeieHNH JTEKIIMOHHBIX, IPAKTHUYECKUX U HHTEPAKTUBHBIX 3aHATHI HEOOX0IUMO
HeHeHaHpaBﬂeHHO HepeXOIII/ITB oT pCHpOI[YKTI/IBHLIX METOA0B OGy‘-IeHI/ISI K YaCTHU4YHO-
IIOMCKOBBIM H HCCICOOBATCIBCKUM MCTOAAaM, pa3BI/IBaSI JJOTM4YC€CKOC€ MBIIIJICHHUC, yMeHI/Ie
apryMEHTHPOBaTh M OTCTAaMBaTh COOCTBEHHOE MOHMMaHKE Bompoca. C 3TOM 1EIbI0 BO3ZMOKHO
MCIOJIb30BaHUE KaK TPAJAMIIMOHHOM, TaK U MOJYJIbHO-KOMIIETECHTHOCTHOH 00pa3oBaTesIbHOM
TCXHOJIOI'MHU, aKTUBHBIX U I/IHTepaKTI/IBHBIX MCETOA0OB 06yquI/151.

Ha 3aHaATMSX  1€71€COOOpa3HO  HCIOJIB30BaTh  TEXHOJIOTHIO  KOJUICKTHBHOTO
B3aMMOOOYYCHHS, COBMEIIAs €€ C TEXHOJIOTHEH MOAyJIbHOTO 00yueHwus. [Tpu 3ToM HE0OX0AMMO
IIOBBIIIIATH HOSHaBaTeJILHYIO AKTHUBHOCTH CTyI[eHTOB, OpFaHI/I3y$I CaMOCTOSITeJIBHYIO pa60Ty KakK
HCCIIEIOBATEIBCKYIO TBOPUYCCKYIO JICSITEIBHOCTb.

Crnenyer WCMONB30BaTh KOMILJICKC MHHOBAIIMOHHBIX METOJOB aKTHBHOTO OOYYCHHUS,
BKJIIOYAIOIIUN B CEO:

- co3maHue TPOOJIEMHBIX CHTYyallMd C [OKa3aTeIbHBIM PEHICHUEM MPOOJICMBI
[pernoaBaTesieM u 0e3 Hero;

- CaMOCTOATEIbHYIO TTOMCKOBYIO JIEATEIBHOCTh B PEIICHUU MPOOJIEM, HAMPABIACMYIO
[IPEI0IaBaTeleM;

- CAMOCTOSTENILHOE PEIICHHUE MPOOJIEM CTYICHTaMH 0T KOHTPOJIEM TIPEIo1aBaTes.

Peanu3anus WHHOBAIIMOHHBIX METOJOB OOYYCHHS BO3MOKHA C HCIIOJb30BAHUEM
CIICTYIOIIMX TIPHEMOB:

- pacKpbITHE TperojaaBaTeieM MPUYUH U XapakTepa Heydad, BCTPEYAIONIMXCS MpPH
pelIcHrH IPoOIIEM;

- IEMOHCTpAIHS Pa3HBIX IOIXO0I0B K PEIICHUI0 KOHKPETHOMN MPOOIEMBL;

- QHAJIM3 MOJYYEHHBIX PE3YJIbTATOB M OTHICKAHUE IPAHHUI] UX TPUMEHUMOCTH H JIp.

[Ipy mpoBeIeHHHM 3aKIYHMTEIBHOTO KOHTPOJIS HEOOXOAMMO BBISIBUTH CTEIEHDb
PaBUIILHOCTH, 00beMa, ITyOHHbI 3HAHU, YMEHHIA, HABBIKOB, OJYYECHHBIX [IPU U3yYCHUH Kypca
Haps1y C BBIBJICHHEM CTEIICHH CaMOCTOSATEIbHOCTH B IPUMCHEHHH TIOTyYCHHBIX 3HAHHA.

K WHTepakTHBHBIM METOAaM, HCIOJb3YEMbIM TMPH HU3YyYCHHUH  JAUCIHILIMHBI
«DopMupoBaHUEe 00yYarOIIUX HA0OPOB JaHHBIX B METALUTYPTUU», OTHOCSTCS: MCIIOJIb30BAaHHE
MPOOJIEMHBIX METOJIOB W3JIOKEHUS Marephaja C TPUMEHEHHEM 53BPUCTUYECKHX MPHUEMOB
(co3maHue TPOOJEMHBIX CUTYyalluii W Jp.); a TakKe CO3JIaHUE DJICKTPOHHBIX MPOJYKTOB
(mpe3enTanuit).

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATE/IbLHOM padoThl 00y4YaoImmXxcst

HpeI[CTaBJ'IeHO B IPUJIOKCHU U 1.

7 OueHo4HbIe CpeAcTBA IJIsl IPOBeAeHHUS IPOMEKYTOYHON aTTeCTalluu
[TpencraBieHbl B IPUIOKEHUH 2.



8 YuebHo-MeToanueckoe u MHGOPMAINHOHHOE O0ecTieYeHre TUCIHUILINHBI (MOTYJIA)

a) OcHoBHas JIMTepaTrypa:

1. IToaroroBka MeTaLTypruueckoro ChIpbst A7 JOMEHHOU 1 O€3710MEHHOM MEeTaJUTypruu
xelnesa : B AByX Tomax. Tom 1. Teopus, TEXHOJIOTUSI U PAKTHKA MMOATOTOBKH KOMIIOHEHTOB U
IIUXT JJI1 OKOMKOBaHus : yueOHuk / @. M. XKypasnes, B. I1. Jlsamok, H. M. Ctynauk [u np.]. -
Mocksa ; Bonoraa : Undpa-Unxkenepus, 2021. - 300 c. - ISBN 978-5-9729-0706-9. - Tekcr :
anektpounsii. - URL: https://znanium.com/catalog/product/1833146 (mata oOparieHus:
11.01.2025). — PesxuM m0CTyIa: IO IMOAIMUCKE.

2. IloaroroBka MeTaNTypru4eckKoro Chipbs AJi JOMEHHOU 1 O€3J0MEHHOM METaJUTypruu
xeneza : B JIByX ToMax. Tom 2. Teopusi, TEXHOJOTHSI U TNPaKTHKAa TEPMOYIPOUHEHUS
OKOMKOBAHHBIX IMUXT W METAJUTYPTUYCCKUE XaAPAKTEPUCTUKH OKYCKOBAaHHBIX MATEPHAIIOB :
yuebnuk / ®@. M. XKypasnes, B. I1. JIsimrok, H. . Ctynauk [u 1p.]. - Mocksa ; Bonoraa : Uuadpa-
Wmxenepus, 2021. - 380 c. - ISBN 978-5-9729-0707-6. - Tekcr : snexrponHsiii. - URL:
https://znanium.com/catalog/product/1833148 (nmata o6pamenus: 11.01.2025). — Pexum
JOCTYTA: 110 TIOATHCKE.

3. Jlorynosa, O. C. O6paboTka dKCIIepuMEHTaIbHBIX TaHHBIX Ha DBM : yuebnuk / O.C.
Jlorynoga, I1.FO. Pomanos, E.A. Uneuna. — 2-¢ u3x., ucnp. u gon. — Mocksa : UHOPA-M,
2023. — 377 c. — (Beicmiee obpazoBanue: Acnupanrypa). — DOI 10.12737/1064882. - ISBN
978-5-16-015870-9. - Tekcr : anexkrpounsrit. - URL: https://znanium.ru/catalog/product/2000875
(mata oopamenus: 11.01.2025). — Pesxum ocTymna: mo moImucKe.

4. Kemnexep, 1. Hayka o mannbix: 6a3oBbiii kypc / xon Kemnexep, bpennan TupHu ;
nep. ¢ aHrdI.. - Mocksa : Anbnimaa [Ta6numep, 2020. - 222 ¢. - ISBN 978-5-9614-3170-4. - Tekcr

anekTponHbld. - URL: https://znanium.ru/catalog/product/1221800 (nara oOpatneHus:
11.01.2025). — Pexxum gocTyma: 1Mo moImucKe.

5. 3ompaukoBa, H. H. MHorocnoinbie HEHPOHHBIE CETH MPAMOTrO PACIPOCTPAHCHHUS :
yuebHo-meTouueckoe nocodue / H. H. 3onmpnukosa, T. A. ®@unonen. - Mocksa : PYT (MUUT),
2018. - 57 c. - Tekcr : anekrponnsiid. - URL: https://znanium.com/catalog/product/1895302 (nara
obpamienus: 11.01.2025). — Pexwum qocTyma: 1mo moAmnucke.

0) JlomoJiHUTEIbHAA JIUTEpaTypa:

1. ®opmupoBanue (OHAOB TMOJACPKKM HAYYHOM, HAYYHO-TEXHHUUECKOH U
MHHOBAIIMOHHOM JESITEeTbHOCTH B PETMOHAX: COCTOSHUE, 3a/ladl, MEXaHU3M pealu3aluu :
Hay4YyHO-aHAJIMTUYECKOE M3JaHHE O BTOpoM idTtame uccienoBanuit / E. A. Masunos, K. A.
VYerunosa. A. A. laseinosa. FO. O. Knumoga ; nmoa. pea. B. A. Uneuna. - Bonorga : ®T'BYH
BonHII PAH, 2020. - 43 c. - ISBN 978-5-93299-471-9. - Texkct : snekrponnsii. - URL:
https://znanium.com/catalog/product/1246785 (mata o6pamenus: 11.01.2025). — Pexum
JOCTyMA: 10 MOJIHUCKE.

2. Topenckuii, b. M. VHpopmaluoOHHbIE TEXHOJOTMU B IBETHOM MeETaylypruu
[DnexTponHbIit pecypc] : yauebnoe mocodue / b. M. I'openckuii, O. B. Kupsikosa, C. B. Uenros.
- Kpacuosipck: Cub. denmep. yu-t, 2012. - 187 c. - ISBN 978-5-7638-2509-1. - Tekcr :
anekTponusii. - URL: https://znanium.com/catalog/product/442092 (mata oOpartieHus:
11.01.2025). — Pexxum goctyma: 1Mo MomHICKe.

3. UndopmanoHHbIE TEXHOJOTHH B YIPAaBIEHUH TEXHOJOTHYECKHMH MpOIeccaMiu
LBETHOM MeTayurypruu [DnekTpoHHbIH pecypc] : nal. mpaktukym / b. M. T'openckuii, O. B.
Kupsikosa, JI. A. Jlanuna u ap. - Kpacnosipck: Cu6. ®en. yu-t, 2012. - 148 c. - ISBN 978-5-
7638-2508-4. - Texkcrt : anmekrponnsii. - URL: https://znanium.com/catalog/product/492105
(mata oopamenus: 11.01.2025). — Pesxum toctymna: mo moJimucKe.

B) MeToauuyecKkue yKazaHus:
[IpencraBiensl B MPUIOKEHUHU 3

r) lIlporpammHuoe odecnieuenne u MHTEepHeET-pecypcehl:


https://znanium.com/catalog/product/1833146
https://znanium.com/catalog/product/1833148
https://znanium.ru/catalog/product/2000875
https://znanium.ru/catalog/product/1221800
https://znanium.com/catalog/product/1895302
https://znanium.com/catalog/product/1246785
https://znanium.com/catalog/product/442092
https://znanium.com/catalog/product/492105

IIporpammHoe obecnevyenune

HanmeHnoBanue .
o Ne norosopa Cpoxk neiicTBUS TMLIEH3UH

MS Offlce 2007 Ne 135 ot 17.09.2007 OeccpouHo
Professional

7Zip cBOOOHO pacrpocTpaHsiemMoe OeCcCpovHO
LibreOffice CBOOOJTHO pacIpoCTpaHsIeMOe 6eccpouHo
Bbpaysep Yandex |cB0oOOAHO pacmpocTpaHseMoe 6eccpodHo
Bpaysep Mozilla |cBoGoaHo pacmpocTpansemoe

Firefox 10 Oeccpotmo
FAR Manager cBOOOHO pacrpocTpaHsiemMoe OeccpouHo
MS Windows 10 K-79-21 ot 22.11.2021 6eccpodHo

Pro

HpO(l)eCCI/IOHaJ'IbHI)Ie 0a3bl JaAaHHbIX U I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHBLIC CHCTEMbI

Haspanwne kypca

Cchuika

DnexTpoHHbIe pecypchl onbmuoreku MI'TY um.
I'.1. HocoBa

https://host.megaprolib.net/MP0109/Web

Poccuiickass ['ocynmapctBeHHass  Oubmmoreka.
Karanoru

https://www.rsl.ru/ru/4readers
[cataloques/

HanuonaneHas nHpopMallMOHHO-aHATUTHYECKAs
cucteMa — PoccuiiCKMi HMHAEKC HAy4yHOrO
uutupoBanus (PYTHIL)

URL: https://elibrary.ru/project risc.asp

DnekTpoHHas 0a3a MepuoINISCKUX U3aHmi East
View Information Services, OO0 «IBHUC»

https://dlib.eastview.com/



https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers%20/catalogues/
https://www.rsl.ru/ru/4readers%20/catalogues/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHne JUCIUIIMHBI (MOYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecTieYeHre JUCIUIUINHBI BKIIOYALT:

1. YueOHas ayauropus Ajs IPOBENCHUS 3aHATHH JEKIIMOHHOIO TUIIAa OCHAILIEHA:

- TEXHUYECKUMM CpEeACTBaMHU OOyuYeHHs, CIyXKallUMH Ui MpeJCTaBIeHUs] yuyeOHOH
uHbopMaluu OOJBIIOW ayIUTOPUM: MYJbTUMEIUHHBIMU CpPEACTBA XpaHEHMs, Nepeladyd U
IpeJCcTaBIeHUs yueOHOM nHpopmanuu;

- CHIeLMAIU3UPOBAHHON MeOeIbIO.

2. YuebOHas ayquTopus AJs IPOBEJCHUS IPAKTUYECKUX 3aHATUH OCHAILCHA:

- TEXHHUYECKUMH CpeACTBaMHU OOyUYCHHsI, CIYXAIIUMH IJIsl MPEACTaBICHHUS yd4eOHOU
uHbopManuu OOJBIION ayIUTOPHH: MYJIbTUMEIUHHBIMH CpPEACTBA XpAaHEHHS, NMEpeladd U
npeacTaBiIeHus yueOHOM nHpopManuu;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

3. YueOHast ayautopus Ui TPYNIOBBIX U MHIWBUAYAIBLHBIX KOHCYJIBTAIMHA, TEKYIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTAllMd OCHAIIICHA!

- KOMIIbIOTEpHOU TexHHKO# ¢ maketom MS Office, ¢ noaxitouenuem k cetn « IHTEpHETY
Y C JOCTYIIOM B DJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA,

- CIIEUAIU3UPOBAHHON MEOEIbIO.

4. IlomemieHue Jy1si CaMOCTOATEIILHON PabOoThI OCHAIIEHO:

- KOMIIbIOTEpHOU TexHHKO# ¢ maketom MS Office, ¢ noakitouenuem k cetn « IHTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA,

- CIIEUAIU3UPOBAHHON MEOEIIbIO.

5. Tlomemenue I XpaHEHHS W TPOPHIAKTHYECKOTO OOCIY)KHBAaHUSA YYEOHOTO
000py/IOBaHUS OCHAIICHO:

- CHeNHMAIM3MPOBAHHOW MeOenplo:  CTeIakaMH  UIs  XpaHeHHus  y4eOHOro
o0opynOBaHUs;

-MHCTPYMEHTAaMH Ui PEMOHTa y4eOHOTo 000pyI0BaHUS;

- mKadamu 171 XpaHeHUs] y4eOHO-METOANYECKOM TOKyMEHTAIIUN U MaTepUaIOB.



Ipuioxkenne 1

6 YueOHO-MeTOqHYECKOE OOecTiedeHHe CAMOCTOATE/IbHOM padoThl 00y4Yarommxcst

CamocrosTenbHas paboTa ¢ y4eOHBIMU MaTepHajiaMu, pa30op TeM, H3y4eHHBIX Ha JEKIUIX
U MIPAKTHYECKUX 3aHATHUSAX, pa300p peIIeHHBIX 33 JaHH.

OOyuaronyiecst U3y4aloT HCTOUYHUKH U3 CIIMCKa OCHOBHOU M JIOTIOJTHUTEIILHOM JTUTEPATYPHI.
IIpenmnomnaraercst caMOCTOSITEIbHOE U3YyUEHUE PECYPCOB 10 NMPEIMETHON 00JacTH Kypca B CETH
UHTEPHET.

MCTO[[I/I‘-IGCKI/IC PCKOMCHAANINHU I10 ITOATOTOBKE K MMPAKTUUCCKHUM 3aHATHUAM NPCACTABIICHBI B
NPUIOKEHNUH K paboyeil mporpaMMe AUCIUIUIHHBL.

Boinmonnenue 3amanuii B pamkax noptdonno. OOydaromuecss pemaroT MPaKTHYECKUe
3a7a4M, BXoJsIue B mopTdoano. MeToandeckue peKOMEHJaluH 110 BBITOJHEHUIO JIOMAIIHETO
3aJaHus [IPECTABICHBI B IPUIIOKEHUH K paboueil mporpamMme JUCIUTUTHHBL.

Brimonnenue u 3ammra uroroBoro 3aganus. OOydaroniuecss BBIOMPAIOT TEMbl HTOTOBOTO
3aJ]aHusl — CaMOCTOSITENBHO (00S3aTEIbHO COIVIACOBAaHHE C IPENOaBaTeNeM) WIM U3 CIHCKa
NpeATIOKEHHBIX TeM. VICIoNb3yIOoT MONydeHHBbIE 3HAHMS IS pa3BEOYHOTO aHAIM3a JAHHBIX,
IPOBOJAT BBIOOP crmocoda mpenoOpadOTKK JaHHBIX, BBIOOP CIIOCO0a pElIeHUs MOCTaBICHHOU
3a7a4M, MPOBOJAT ONTHMHU3AIMIO THUIEPIapaMeTpoB. MeTonu4ecKkue peKOMEHIAIMH 10
CaMOCTOSITEIFHOMY HM3YYCHHIO TEOPETHYECKOTO MarepHaja IPEeICTaBICHbl B MPUIOKECHUU K
paboueii mporpamMMe TUCIUIUTUHBL.




7 OneHOYHbIE CPEICTBA ISl IPOBEICHUS MPOMEKYTOYHOM aTTecCTAlIUN
a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPEACTBA /IJIsl IPOBEAEHUS MPOMEKYTOYHOM aTTeCTAllUN:

Ipuio:xxkenne 2

CTpyKTYypHBIi
3J1eMeHT
KOMIIEeTEeHIIUH

Ilnanupyembie pe3yJbTaThl 00yYeHHUSs

OueHo4yHbIE CpeCTBA

IIK-8: Cnocoben aganTupoBaTh U NPUMEHSITh METOAbI H AJTOPUTMbI MAIIMHHOTO O00Y4YeHUsl JJs pellieHus NPUKJIAJIHBIX 32/1a4 B Pa3JIMYHBIX
NpeIMeTHBIX 00J1acTAX

I1K-8.1

CraBur 3ala4yi IO aJganTalvd WKW COBCPIICHCTBOBAHHWIO
METOJIOB M aJrOpPUTMOB JJIs pEIIEHUS KOMILUIeKca 3ajad
MpeAMETHOM 001acTH

Bompocs! 1uist 3auera:

1. OcHoBHBIE TOHATHS MAIMIMHHOTO OOydeHusi. OCHOBHBIC
MOCTaHOBKH 3aza4. [IpruMepsl NpuKIaIHbIX 3a/1a4.

2. JlunHeiHble METOABI KIACCU(PUKANUKA W  PErPECcCHU:
(yHKLIMOHAJBI KauecTBa, METOJbl HACTPOMKH, OCOOEHHOCTH
[PUMEHEHUS.

3. MeTpuku KauecTBa aJlfOPUTM PErpecCcuu U KIacCUPUKAIIH.

4. OueHuBaHuE KauecTBa anropuTMoB. OTI0KEHHAas BBIOOPKa,
ee HepocTaTku. OIEHKA MOJIHOTO CKOJIB3SIIEro KOHTpous. Kpocc-
Banmanus. Leave-one-out.

5. JHlepeBbs pemieHuil. MeToasl MOCTpoeHHs JepeBbeB. Mx
perynspu3anus.

6. Kommosumuu anroputMoB. PasznoxkeHue omuOkM Ha)
CMeIIeHuE U pa3opoc.

7. Cny4aiiHblii J1ec, ero 0COOEHHOCTH.

8. I'pamgmenTHBIi  OyCTHHT, €ro  OCOOCHHOCTH  TIpH
MCIIOJIb30BAHUY JIEPEBbEB B KaueCcTBE 0A30BBIX aJITOPUTMOB

9. Heiiponnbie cetn. Meton 00paTHOTO pPaCHpPOCTPAHEHUs
omn0oK. CBEPTOUHBIE CETH.

10. Knacrepuzamus. Anroputm K-Means.

Ilepeyenb NPUMEPHBIX NPAKTUYECKHUX 3aaHMI:

1. Knacrepusauus. Ilo mpencraBieHHOMy Habopy JaHHBIX|




CTYJEHTBI IPOU3BOAT pa30MEeHNE MHOXKECTBA Ha TPYIIIbI

2. Knacrepusauus. [lo mpencraBieHHOMY Ha0OpYy JaHHBIX]
CTYICHTBHl TPOU3BOAAT pa30MEeHHE MHOXKECTBA Ha TPYIIIbI
ONITUMU3HUPYS] METPUKHU

3. Kuaccuduxkanms. CryneHTsl pa3pabaThIBarOT
pEKOMEH/IaTeNIbHYI0 CcUcTeMy. B kauectBe Habopa JaHHBIX|
pcrosb3yercs Habop «MHJI3»

4. Kaccudukanmus. CryneHTsl pa3zpabaThIBatOT
PEKOMEHIaTeNIbHYI0 CcucTeMy. B kadectBe Habopa JaHHBIX
ycnoib3yercst Habop «MHJI3»

5. JepeBbs pemenuii. CTyieHTHI CpaBHUBAIOT 2P PEKTUBHOCTH
epeBbEB PEIICHUH Ha IPECTABIEHHBIX HA0OpaxX JaHHbIX

6. IepeBbs pemenuit. CTyaeHTHI CpaBHUBAIOT (D PEKTUBHOCTH
epeBbEB PEIICHUH Ha IPECTABIEHHBIX HA0OpaxX JaHHbIX

7. byctunr. Pa3zpaboTka CUCTEMBbI COTJIaCOBAHUS IKCIEPTHBIX
OLIEHOK I10 MPEICTaBICHHOMY Ha0OpYy J1aHHBIX.

8. bycrtunr. Pa3zpaboTka cucTeMBbl COTTIACOBAHUS IKCHEPTHBIX
OLIEHOK 10 MPEICTaBIEHHOMY Ha0OpYy J1aHHBIX.




0) Ilopsinoxk mpoBeAeHHs] NMPOMEKYTOYHOM aTTeCTAllMU, TMOKA3aTeJ Il M KPUTePUHU
OlleHUBAHUSL:

KoHTponp KkayecTBa OCBOEHHUS 00pa3oBaTENbHON MNPOTPaMMbl  OCYILECTBIISICTCS B
coorBeTcTBUM ¢ [lonokeHneM O OaJUTbHO-PEHTHHIOBOM CHUCTEME OICHMBAHUS PE3yJbTaTOB
y4eOHOI eATeTLHOCTH 00yUYaIOIIMXCSl.

Kpumepuu oyenku: MpaBUIBHOCTh OTYETA - BCE BEPHO 5 0a/UIOB, €CTh HE3HAUUTEIHLHBIC
omuoOKu - 4 6amna, ectb rpyOble OMMOKH , HO JIOTHMKA pacueTa BepHa — 3 Oajia, pacueT cIaH HO
He BepeH 2 Oayuta; OdopmiieHue - Bce TaOIUIIbI, PUCYHKU U PAacyeT BBHIMOJIHEHBI B COOTBETCTBUU
¢ 'OCT 7.32-2017 - 5 6annoB, 3a Kaxayw omuOKy cHuMaercs o 0,5 6amnos. Cnada B Cpok: B
cemecTpe - 5 6aiIoB, Ha ceccuu- 3 6amta, paboTa caana mosxke - 1 6amwt; 3ammra paboThl: 3aIKUTa
paboThI — 3TO OOBSICHEHHUE MPOLIECCa PacyeTa, BHIMOJIHEHHOTO B JJOMAIIHUX YCIOBHSX. - OTBETUII
Ha 5 BOIIPOCOB MPEIOIaBaTEIH - 5 0aJUIOB, 32 KAKIBIH HENTPABHIBHBINA OTBET MUHYC OIMH Oasll.

Ilpakxmuueckue pabomvl: TPU OLEHUBAHUU PE3YJIBTATOB MEPONPHUATHS HCHOIB3YETCs
0aJUTbHO-PEUTHUHTOBAs  CHCTEMa  OIICHUBAaHUS  pPE3yJbTaTOB  y4eOHOW  JESITEIbHOCTH
oOyuaromuxcs. Menee 12 0amioB, HeyIOBIETBOPHUTEIbHO, 12-15 - ynoBnerBoputensHo, 16-17 -
xoporto, 18-20 — ormyHO.

3auem: Ha 3a4eTe MPOMCXOIUT OLICHUBAHWE YUEOHOH AEATENBHOCTH OOYYaIOUIMXCS IO
JTUCIUTUTMHE HA OCHOBE TIOJYYCHHBIX OIICHOK 32 KOHTPOJIbHO-PEUTHHIOBBIE MEPONPHUSITHS
TEKymero KoHTpois. Ecnm cymma HaOpaHHBIX 0alIOB 3a MEPONPHUATHS TEKYIIETO KOHTPOJIS
6onbme 60, TO BhICTaBIIsIeTCS 3a4eT. Ecim 0aiioB HEIOCTaTOYHO MPOBOJUTCS MUCHMEHHBIN
onpoc. CTyeHT MmoyydaeT cirydaifHbIi OuiteT ¢ ABymsi Borpocami. [loAroraBinBaeT MuchbMEHHBIH
oTBeT 1o Omety. Bpems noarorosku 30 MuHyT. B ciiyuae HEOOXOIMMOCTH YCTHOE OOCYKICHHE
orBeToB. Ilpy OLEHMBaHWU pPE3yAbTATOB MEPOIPHATHS HCIONB3YETCsS OalTbHOPEHTHHTOBAS
cUcTeMa OICHMBAHUS PE3yJIbTATOB YUEOHOH NEATENIbHOCTH O0ydJaromuxcs. [IpaBuiibHbIA OTBET
Ha Bompoc coorBercTByeT 20 Oamnam. IlpaBuibHBIA OTBET C HEOOJBIIMMH OIIMOKAMU
cootBercTBYeT 15 Oamam. [IpaBuiibHBINM OTBET C TPYOBIMU OIIMOKAMHU COOTBETCTBYET 5 OalaM.
HenpaBuibHbIi 0TBeT Ha Bonpoc cooTBeTcTBYeT ) MakcumanbHOe KosmdecTBo 6aiioB — 40.



IIpunoxenne 3
MeTtoauyecKue peKOMeHIAIUH M0 BLIMOJTHEHUIO 3 aH Uil
BBenenune B MammmHHoOe 00yueHHne
1.1 BBenenne

brnarogaps mammHHOMY OOYYEHHIO TPOTPaMMHUCT HE OO0sS3aH THUCATh WHCTPYKIIUH,
YVUUTBHIBAIOIIME BCE BO3MOKHBIE NMpOOJIEeMbl W cOAepiKallue Bce pelieHus. Bmecto sTtoro B
KOMIIBIOTEP (MM OTACJIBHYIO MpOrpamMMy) 3akjaiblBalOT aJTOPUTM CaMOCTOSATEIHLHOIO
HAXOXJICHUS pElIeHUN MyTEM KOMIUIEKCHOTO MCIIONb30BAHMS CTATUCTHUECKUX JaHHBIX, W3
KOTOPBIX BBIBOJSTCS 3aKOHOMEPHOCTH U Ha OCHOBE KOTOPBIX JIEIAIOTCS MPOTHO3BI.

TexHomoTHUst MaIIMHHOTO OOYYEHHS Ha OCHOBE aHAJIW3a IaHHbIX 0epéT Havano B 1950 romy,
KOrJla Hadaiu pa3paldaTeiBaTh TMEpPBBIC MPOTPAMMBI ISl UTPHI B IIANIKKA. 3a MPOIMISAIINE
JOECATHIICTUH OOIMH MNpPUHIUI HE U3MEeHWIcsS. 3aro Omaromapst B3pBIBHOMY POCTY
BBIYHMCIIUTEIBHBIX MOIIHOCTEH KOMIIBIOTEPOB MHOTOKPATHO YCIIONKHUJINCh 3aKOHOMEPHOCTH W
MPOTHO3bI, CO3/JaBaeMble HUMH, M pACHIMPUIICS Kpyr mpodiieM U 3a4ad, pEelaeMbIX C
MCIIOJIb30BAHUEM MAIIMHHOTO 00YYEHUSI.

UToObl 3allyCTUThH MPOLIECC MAIIMHHOTO O0y4YeHHe, /Ui Hayalla HeoOXOUMO 3arpy3uTh B
KoMmmbroTep Jlara ceT(HEKOTOpOoe KOJMYECTBO MCXOIHBIX JaHHBIX ), HA KOTOPBIX arOPUTM OyIeT
yuuThcs oOpabarhiBaTh 3ampockl. Hampumep, moryT ObiTh ¢otorpaduu cobak U KOTOB, Ha
KOTOPBIX yX€ €CThb METKH, 0003Ha4aroIue K KoMy oHH oTHOcsTcs. [locne mporiecca o0y4yeHus,
mporpaMmMa y»e cama CMOXKET paclo3HaBaTh cO0aK M KOTOB Ha HOBBIX H300pakeHUSX 0e3
conepkanusi MeTok. Ilpouecc oOydeHus NMpooyIKaeTcsi U MOC€ BBIIAHHBIX MPOTHO30B, YEM
00JIbIIIEe TaHHBIX MBI POAHATH3UPOBATIN TPOrPAMMOii, TeM O0Jiee TOUHO OHA PACO3HAET HYKHbIE
U300paxeHusl.

bnarogaps MammMHHOMY 00YYEHHIO KOMIIBIOTEPHI y4aTcs pacno3HaBarh Ha (GoTorpadusx u
PHCYHKaxX HE TOJBKO JIMIIA, HO U MEW3axu, MPeaIMeThI, TeKCT U udpel. UTo KacaeTcs TekcTa, TO U
3leCh HE OOOWTHCH 0e3 MalIMHHOrO OO0y4deHHs: (YHKIUS TMPOBEPKH TpPaMMATHUKH ceifuac
MPUCYTCTBYET B JIFOOOM TEKCTOBOM peJakTope M Aaxke B Tenedonax. [Ipudyem yduThiBaeTCs HE
TOJILKO HAIMCaHHE CJIOB, HO U KOHTEKCT, OTTEHKU CMBICIA U JAPYTUe TOHKUE JTMHTBUCTHUYECKUE
acrnekTsl. bornee Toro, yxe CyiecTByeT mporpaMMHOe oOecredeHue, CrocooHoe 0e3 ydacTus
Ye0BeKa MUcaTh HOBOCTHBIE CTAThU (Ha TEMY SKOHOMHKH U, K IPUMEPY, CIIOPTA).

1.2 Tunsbi 32124 MAIIMHHOTO 00y4eHHs

Bce 3amaun, pemaemsie ¢ moMoiibro ML, OTHOCATCS K OAHOM U3 CIEAYIOIIUX KaTETOPUA.

1) 3agaua perpeccuu — MPOrHO3 Ha OCHOBE BHIOOPKH 00BEKTOB € Pa3IHYHBIMHU MPU3HAKAMH.
Ha BBIXOZ€ JOIDKHO MOJIyYUTHCS BellecTBeHHoe uucio (2, 35, 76.454 u np.), Kk mpuMepy LeHa
KBapTUPbI, CTOUMOCTb I[IEHHON OyMaru 1o npouecTBUH MOJIYyroJa, OKuAaeMbli JOX0Jl Mara3uHa
Ha CIEAYIOLUI MECSI], KAaueCTBO BUHA IIPH CIEIIOM TECTUPOBAHUHU.

2) Bamaya kimaccuHKaMKd — MOJyYeHHE KATErOpHalbHOTO OTBETAa HAa OCHOBE Habopa
NpU3HaKoB. MIMeeT KOHEUHOE KOJIMYECTBO OTBETOB (KaK MPaBUIIO, B opMaTe «Ia» WIH «HET»):
€CTh 71 Ha POoTOTrpaduu KOT, ABISIETCS JIM N300payKEHNE YETTOBEUECKUM JIUIIOM, OOJIEH JIU MalUeHT
pakom.

3) Bamaua KiacTepW3alMU — paclpelelieHHe JaHHBIX Ha TPYIIbBL pa3jielieHue BCeX
KJIMEHTOB MOOMJILHOTO OIepaTopa Mo YPOBHIO IJIATEKECTIOCOOHOCTH, OTHECEHHE KOCMUYECKHX
00BEKTOB K TOW MJIM MHOM KaTeropuu (IJ1aHeTa, 3B€3/a, Y€pHas AbIpa U T. I1.).

4) 3anaya yMEHBIICHUS Pa3MEPHOCTH — CBEICHHUE OOJIBIIIOTO YHCIIa TPU3HAKOB K MEHBIIIEMY
(06b19HO 2-3) U1 ynoOCcTBa UX MOCIEeNYIOIeH BU3yaau3aluu (Hanpumep, ckaTue JaHHbIX).

5) 3amava BbISBICHHS aHOMAIMK — OTICJICHHE aHOMAJMH OT CTAaHIAPTHBIX ciy4aeB. Ha
NEepBBIN B3IJISA OHA COBMAJIAET C 3a/1a4eil KilacCU(pUKALIUU, HO €CTh OJIHO CYILIECTBEHHOE OTJIMYHE:



AHOMAJTUH — SIBJICHUE PEAKOE, M 00YyJaIONIUX MTPHUMEPOB, Ha KOTOPHIX MOYKHO HATaCKaTh MAITMHHO
00ydJaronryrocsi MOJIEN b Ha BBISBIICHHE TAKUX 00BEKTOB, JIMOO MCYE3aI0IIIe MAJIO, JTMOO MPOCTO HET,
MO3TOMY METOJIbI Kiaccudukanuu 31ech He paboTaroT. Ha mpakTuke Takoi 3amadeid sBIsSeTCS,
HaIlpuMep, BBISBICHUE MOIIEHHUYECKHUX JCHCTBUN ¢ OAaHKOBCKUMH KapTaMH.

1.3 OcHOBHBIE BHAbI MAIIMHHOTO 00Yy4eHMsI

OcHOBHas Macca 3ajad, pelmaeMbIX NpPU IOMOIIM METOJOB MAIIMHHOTO OOYyYCHHS,
OTHOCHUTCS K JIBYyM Pa3HbIM BHUJaM: oOyueHue ¢ yunrtenem (supervised learning) nmubo 6e3 Hero
(unsupervised learning). OmHakKO ASTUM Yy4YHTEJIEeM BOBCE HE O0s3aTEIBHO SBISETCA Cam
HIPOTPaMMHUCT, KOTOPBI CTOUT HAJl KOMIIBIOTEPOM U KOHTPOJMPYET KaXJI0€ [CHCTBHE B
nporpamme. «YYuTesby B TePMHUHAX MAIIMHHOTO OOYYEHUS — 3TO CaMO BMEIIATEIbCTBO YEJI0BEKa
B mpouecc obpaboTku mHpopmanuu. B oboux Bumax oOy4eHHs MalIMHE MPEJOCTaBIISIOTCS
UCXOJIHBIC JIaHHBIC, KOTOPbIC €H NPEJACTOMT MPOAHAIM3HPOBATh M HAWTH 3aKOHOMEPHOCTH.
Paznuyue nuiib B TOM, 4TO TIPU OOYYEHHUHU C YYUTEIEM €CTh PsiJl TUIIOTE3, KOTOPbIE HEOOXOJMMO
OINPOBEPTHYTH WU MOATBEPAUTE. DTy Pa3HUILY JIETKO MOHSATh HAa IPUMEpaXx.

MammnHHoe 00yueHHe ¢ yuuTeaeM

[Ipeanonoxxum, B HalIEM pacCHOPsKCHUM OKA3aJlMChb CBEICHHMS O JECATH ThICS4ax
MOCKOBCKHUX KBapTHUp: IUIOIIAJb, JTa)X, PallOH, HAaJIM4YME WIM OTCYTCTBHE IIAPKOBKU Yy JI0MA,
paccTosHHE OT MeTpo, LieHa KBapTUpsl M T. 1. Ham HeoOXxoquMo co3naTb MOJAEIb,
IIPEJICKA3bIBAIOIIYI0 PBIHOYHYIO CTOMMOCTb KBapTHphl IO €€ mapaMeTpaM. OTO HJI€albHbIN
IpUMep MAIIMHHOTO OOYYEeHHUs C YUUTEJIEM: Y HAaC €CTh UCXOHbIC JaHHbIE (KOJUYECTBO KBAPTHUP
U UX CBOWCTBA, KOTOPbIE HAa3bIBAIOTCA IPU3HAKAMU) U TOTOBBIN OTBET 110 KaX10i U3 KBapTUp — €€
CTOMMOCTB. [IporpaMMe NpeACTOUT PELIUTh 3a1a4y PETPECCUMN.

Emé MNpUMEP U3 MPAKTUKU: ITIOATBCPAUTHL WM ONPOBCPIrHYTh HAJIWYHC pPAKa Yy IAIUCHTA,
3Hasd BCEC €ro MCIWIMHCKHUE ITOKa3aTCIIN. BI)ISICHI/ITB, ABIIACTCA JIM BXOJAAIICC IMUCBMO CIIaMOM,
MMpoaHaAJIN3UPOBAB €TO TCKCT. 9710 BCE 3aga4ud Ha KJ'IaCCI/I(i)I/IKaI_II/IIO.

MammuHHOe 00y4eHue 0e3 yunrTes

B cinydae oOyueHust 6e3 yuuTensi, KOIr/la TOTOBBIX «IIPaBHJIBHBIX OTBETOB» CHUCTEME He
nperocTaBiieHo, BcE oOcTout emé unrepecHee. Hampumep, y Hac ects MHOpManust o Bece U
pOCTE KaKOr0-TO KOJIMUECTBA JIFOJEHN, U ATH JaHHBIE HYXKHO PacpeAesIuTh 10 TPEM IpyIIaMm, AJis
KOKIOW U3 KOTOPBIX MPEACTOMT IMOMIWTh PYOAIIKM MNOAXOJAIIMX pa3MepoB. ODTO 3aaaya
KJacTepuzauuu. B aToM ciydae mpencTouT pas3ienuTh Bce JaHHblE Ha 3 kiactepa (HO, Kak
MPAaBUJIO, TAKOT'O CTPOTOIr0 U €IMHCTBEHHO BO3MOXHOIO JICJIEHUS HET).

Ecnu B34Th Apyryro cuTyaluio, Korjaa Kaxabli U3 0ObeKTOB B BBIOOpKE 001a/1aeT COTHEH
pa3IMYHBIX NMPU3HAKOB, TO OCHOBHOM TPYIHOCThIO OyneT rpaduueckoe oToOpakeHHe Takou
BbIOOpKHU. [lOATOMY KOJMYECTBO MPU3HAKOB YMEHBIIAIOT 10 JBYX WM TPEX, U CTAHOBUTCS
BO3MOXXHBIM BU3YaJIU3UpOBaTh MX Ha IUIOCKOCTH WM B 3D. D10 — 3amadya yMeHbIIEHUS
pa3sMEpHOCTH.

1.4 OcHOBHBIE AJITOPUTMBI MO/Ie/Iei MAIIMHHOIO 00y4YeHUs

1.4.1. lepeBo npuHATHSA peLeHMit

OTO MeToA MONJEPN KU TNPUHATHS PEIIeHWH, OCHOBAaHHBIM Ha HCHOJIb30BaHUU
JPEBOBUIHOTO Tpada: MOAETN NPUHATHS PELICHUH, KOTOpas YYUTHIBAT UX MOTEHLHAIbHbIC
nocneAcTBUsl (C  pacdy€ToM BEpPOSITHOCTH HACTYIUIEHUS TOTO WJIM HMHOTO  COOBITHSA),
3P PEKTUBHOCTD, PECYPCO3aTPATHOCTb.

Jlis Ou3Hec-mpoLeccoB 3TO JEpeBO CKJIAAbIBAETCS U3 MHHHUMAJIbHOTO YHCIA BOIIPOCOB,



IIpEIIoJIaratoliuX OJHO3HAYHBIN OTBET — «1a» WK «HeT». [locnenoBaTebHO 1aB OTBETHI HA BCE
STH BOMNPOCHI, MBI MPUXOJUM K MPaBUIBLHOMY BbIOOpY. MeTomoJ0rH4ecKre MpeuMyIecTBa
JiepeBa MPUHSATUS PEIICeHUH — B TOM, YTO OHO CTPYKTYPUPYET U CHCTEMAaTU3HPYeT Mpodiiemy, a
WUTOTOBOE PEIICHUE MPUHUMAETCS Ha OCHOBE JIOTHYECKUX BBIBOJIOB.

1.4.2. HauBHas OaiiecoBckas kjaaccupukanus

Hausnbie OaliecoBckue ki1accuUKaTOpbl OTHOCSATCS K CEMEUCTBY MPOCTHIX BEPOSITHOCTHBIX
KJIaccu(ukaTopoB U OepyT Havajgo u3 TeopeMbl baiieca, KoTopasi MPUMEHUTENHFHO K JaHHOMY
CIIy4aro paccMaTpuBaeT (QYHKIUU KaK HE3aBUCHMBbIC (3TO HA3bIBAECTCS CTPOTHM, UM HAUBHBIM,
npeanonoxenuem). Ha mpakTuke ucnonb3yeTcs B CIEAYIOUIMX 00JIACTSIX MAITMHHOTO O0Y4YeHUSI:

* OIpeIeTICHUE CllaMa, IPUXOJALIETO Ha JIEKTPOHHYIO MIOUTY;

* aBTOMaTH4ecKas MPHUBsI3Ka HOBOCTHBIX CTATEH K TEMAaTUYECKUM PYOpHUKaM;

* BBISIBJICHUE SMOLMOHAIIBHOW OKPACKH TEKCTa;

* pacro3HaBaHUE JIUII U APYTHUX MATTEPHOB HA H300pAKECHUSAX.

1.4.3. MeTox HauMeHBIINX KBAPATOB

Bcem, KTO XOTh HEMHOTI'O M3y4asl CTATUCTHUKY, 3HAKOMO IOHATHE JIMHENHOU perpeccun. K
BapHaHTaM e€ pealn3alii OTHOCSATCS U HauMEHbINEe KBaapaTbl. OOBIYHO C MOMOIIBIO TUHEHHON
perpeccuu pemarT 3aa4u Mo MOATOHKE MPSAMOi, KOTopasi MPOXOAUT Yepe3 MHOKECTBO TOYEK.
Bor kak 3TO0 ngemaercs ¢ NOMOIIBIO METOJla HAaMMEHBIIMX KBAJpaTOB: MPOBECTU MPSAMYIO,
U3MEPUTh PACCTOSHUE OT HEE 10 KaX/10M U3 TOUYEK (TOUYKHU U JIMHUIO COEIUHAIOT BEPTUKAIbHBIMU
OTpe3KaMHu), TOJYYUBIIYIOCS CYMMY IepeHeCcTH HaBepX. B pe3ynpTaTe Ta KpuBas, B KOTOPOI
CyMMa pacCTOSHUN OyJneT HauMEHBIIEH, U eCTh MCKOMas (dTa JMHUSA MPOUAET Yepe3 TOUYKH C
HOPMAJIbHO pacrpeeEHHbIM OTKIOHEHHEM OT HCTUHHOTO 3HAYCHUS).

Jlunetinast GyHKIMS OOBIYHO KCIIONB3YEeTCS MPH NOA00pe MaHHBIX Ui MAalIMHHOTO
o0y4deHus, a MeTO/I HAMMEHBIINX KBaJIPaTOB — JIJIsl CBE/IEHUSI K MUHUMYMY HOTPEIIHOCTEH TyTeM
CO3/1aHUSI METPUKHU OLIHOOK.

1.4.4. JlorucTuyeckasi perpeccus

Jloructuueckas perpeccus — 3To croco0 onpeieneHNs 3aBUCUMOCTH MEXTy IEPEMEHHBIMU,
OJIHA W3 KOTOPBIX KaTE€ropuajibHO 3aBUCHMA, a JIpyrue He3aBUCUMBI. J[J1s 3TOro mpumeHsiercs
jgoructuueckas (QyHKIUS (AaKKyMYJISTHUBHOE JIOTUCTHYECKoe pacnpenenenue). [Ipaktuueckoe
3HAUEHUE JIOTUCTHUYECKON PETPEecCHM 3aKIYacTcs B TOM, UYTO OHA SIBJISETCS MOLIHBIM
CTaTUCTUYECKUM METOJOM IpeJCKa3aHHsl COOBITHM, KOTOpBIM BKIIOYAET B ceOsl OAHY WIIU
HECKOJIbKO HE3aBUCHUMBIX IEPEMEHHBIX. TO BOCTPEOOBAHO B CIEIYIOIIUX CUTYAIUSX:

* KPEIUTHBIN CKOPHHT;

* 3aMepbl YCIIENTHOCTH IIPOBOJAUMBIX PEKIAMHBIX KaMITaHH;

* IPOrHO3 MPUOBUIN C OIPEIEIEHHOIO TOBApPa;

* OLIEHKA BEPOSITHOCTH 3€MJIETPSICEHUS B KOHKPETHYIO J1aTy.

1.4.5. Metoa onopHbIX BeKTOPOB (SVM)

370 11enbIi HA0OP AITOPUTMOB, HEOOXOIUMBIX JJIS PeLIeHHs 3a7ay Ha KJacCU(UKALUIO U
perpeccuoHHbIi aHanu3. Micxos U3 Toro, 4To 00beKT, HaxoAsuicss B N-MEepHOM NPOCTPAHCTBE,
OTHOCHUTCSI K OJIHOMY M3 JIBYX KJIACCOB, METOJl ONOPHBIX BEKTOPOB CTPOUT THIIEPIUIOCKOCTH C
MepHOCTBIO (N — 1), uToOBI BCce 00BEKTHI OKa3alucCh B OAHOM U3 ABYyX rpymm. Ha Gymare sto
MOYKHO M300pa3uTh TaK: €CTh TOUKH JIBYX PA3HBIX BUJIOB, U UX MOYKHO JIMHEHHO pa3aenuTs. Kpome
cenapainuu To4eK, JaHHBIA METO/1 TeHEPUPYET TMIEePIUIOCKOCTh TAKUM 00pa3oM, 4ToObI OHa Oblia
MaKCHUMAaJIbHO yJajieHa OT caMOi OJIM3KOM TOUKM KaX/10i rpyIIbI.

SVM u ero Moau@uKanuu MOMOTAlOT peIlaTh TaKWe CIOXKHBbIE 3aJa4d MallMHHOTO
oOyuenus, kak crutaiicuar JIHK, ompenenenme mnona wenoBeka mo ¢ororpaduu, BBIBOJ
peKIaMHBIX OAaHHEPOB Ha CalTHI.

1.4.6. MeTon ancamo.eii

On Oasupyercs Ha aJropuTMax MaIIMHHOTO OOYYEHHs, TE€HEPUPYIOIIUX MHOXKECTBO
KJIacCU(UKATOPOB U PA3JEIAIONIUX BCe OOBEKTHI U3 BHOBD MOCTYIAIONIMX JaHHBIX HA OCHOBE MX
YCpEIHEHHs WM UTOTOB TosiocoBaHMs. V3HauambHO MeTo/A aHcaMOiiel ObLT 4aCTHBIM CITydyaeMm
0aiiecCOBCKOT0 YCpEeTHEHHUS, HO 3aTeM YCIOXKHHICS U 00pOC TOMOIHUTEIBHBIMU alTOPUTMAMHU:

» Oyctuar (boosting) — mpeoOpasyeT cimabble MOJENH B CHUJIBHBIE TTOCPEICTBOM



dbopMupoBaHus aHcamOms KiIaccu(PUKATOPOB (C MAaTEMATHUYECKOH TOYKHU 3PEHUS ITO SBISETCS
VIIYYIIAFOIIIM TIEPECCUCHHUEM );

* 6orrusr (bagging) — coOupaeT ycIoKHEHHBIC KIaCCH(PUKATOPBI, PU 3TOM MapaJuIeITbLHO
00y4Jas 6a30BbIe (yiydliaromiee 00beAMHEHUE);

* KOPPEKTUPOBAHUE OINOOK BBIXOIHOTO KOJAUPOBAHHUSL.

Meton ancamOrneit — 60see MOIIHBI MHCTPYMEHT 10 CPABHEHUIO C OTIEIBHO CTOALIUMH
MOJIEJISIMU IIPOTHO3UPOBAHHUS, TOCKOJIBKY:

* OH CBOJMT K MUHHUMYMY BIUSHUE CITydallHOCTEH, yCpelHss OMMOKUA KaXAoro 6a3oBOro
KIIacCu(UKaTopa;

* YMEHBUIAET AUCIIEPCUIO, IOCKOJIBKY HECKOJIBKO Pa3HbIX MOJIENEH, UCXOJAUINX U3 PA3HBIX
TUIIOTE3, UMEIOT OOJIbIIe IIAHCOB MPHHWTH K MPAaBHWIBHOMY DPE3YyJlbTaTy, YeM OJHA OTIEIbHO
B3sTas;

* UCKJIIOYAeT BBIXOJ 3a PaMKH MHOJKECTBA: €CJIM arperupoBaHHAs TMIIOTE3a OKa3bIBaeTCA
BHE MHOX€ECTBa 0a30BBIX TUIIOTE3, TO Ha ATane GOpMUPOBaAHHS KOMOMHUPOBAHHOW TUIIOTE3bI OHO
paciupsieTcst Ipy MOMOIIX TOTO MM MHOT'O CII0C00a, U TUIIOTE3a YKE BXOAUT B HETO.

1.47. AaropuT™Mbl KjIacTepu3amun

Knacrepusanus 3akio4aercsi B pacupeeIeHI MHOKECTBa OOBEKTOB IO KATETOPHSIM TakK,
YTOOBI B KQXK/I0M KaTErOpUU — KJIaCTEPe — OKa3aluCh HauboJiee CX0KHUE MEXKIY COOON IIEMEHTHI.

KnactepusupoBaTb 00bEKTHI MOXKHO IO pa3HbIM anroputmam. Yaie BCEro HCIONb3YIOT
CIEeNYIOIINE:

* Ha OCHOBE LIEHTpPA TSYKECTH TPEYrOJbHUKA;

* Ha 0a3e MOAKIIOUCHUS;

* COKpAlllCHUS Pa3MEPHOCTH;

* IUIOTHOCTHU (OCHOBaHHBIE HAa MPOCTPAHCTBEHHON KJIacTepU3allnu);

* BEPOSATHOCTHBIE;

* MallIMHHOE O0y4YEeHHE, B TOM YUCIIe HEHPOHHBIE CETH.

ANTOpUTMBI KJIacTepU3alMy UCIOJIb3YIOTCSI B OMOIOIUM (MCCIEI0OBaHUE B3aUMOICHCTBUS
TE€HOB B I'€HOME, HACUMTHIBAIOIIEM /10 HECKOJIBKUX THICSY 3JIEMEHTOB), coluonioruu (oObpaboTka
Pe3yabTaTOB COLMOJIOTMYECKUX UCCIEIOBAaHUN METOJAOM Y O0p/ia, Ha BBIXOJIE NAIOIIMM KJIACTEPHI
C MHMHHUMAJIbHOM JucHepcMell W NPUMEPHO OAMHAKOBOIO pa3Mepa) M HH(GOPMAIMOHHBIX
TEXHOJIOTHUSIX.

1.4.8. Metoa rinaBubix komnoHeHT (PCA)

Merton rmaBHBIX KOMIOHEHT, i PCA, pencraBiiser coO0M CTaTHCTHYECKYIO OIEpaInio
[0 OPTOTOHAIBHOMY IPeoOpa30BaHUIO, KOTOpas UMEET CBOEH IIeNIbI0 NepeBO/l HAOMIOACHUN 3a
NEPEMEHHBIMH, KOTOPbIE MOTYT OBITh KaK-TO B3aMMOCBSI3aHbI MEXKIY COOOH, B HaOOp IJIaBHBIX
KOMIIOHEHT — 3Ha4€HUH, KOTOPBIE IMHENHO HE KOPPEINPOBAHBI.

[TpakTueckue 3agauu, B KoTopbix npumensiercss PCA, — Buzyanusanust ¥ OOJbIIMHCTBO
Opolenyp CXaTus, YIPOIEHHUs, MUHUMU3ALUN JaHHbBIX JJIsl TOTO, YTOOBI OOJIErYUTh MPOLECC
oOyuenusa. OgHAKO METOJ TJIaBHBIX KOMIIOHEHT HE TOJUTCS JJI CUTYyallud, KOrja MCXOIHbIE
JaHHble c1a0o0 yMmopsAO4YeHbl (TO €CTh BCe KOMIIOHEHTHI METO/AA XapaKTepU3YKOTCS BBICOKOU
mucnepcueit). Tak 4yTo ero MPpUMEHUMOCTh OIpPENENsieTcs TEM, HACKOJIbKO XOpPOIIO M3y4deHa U
olycaHa MmpeaMeTHast 00J1acTb.

1.4.9. CunryasipHoe pasJjioxeHue

B nuneitHoi anredpe cuHTynsipHOE pasnoxenue, win SVD, onpenenseTcs Kak pa3iokeHue
NPSIMOYTOJIBHOM MaTpUILbl, COCTOSALIEH M3 KOMIUIEKCHBIX MJIM BEIIECTBEHHBIX uucel. Tak,
MaTpuily M pazMepHOCTBIO [m*n] MOXKHO pa3inoXkuTh TakuM obpazom, uto M =UZV, rne Unu V
OyyT YHUTAPHBIMH MaTPHUIIAMH, a ¥ — THarOHAILHOM.

OnHMM W3 YacTHBIX CIy4yaeB CHHTYJSIPHOTO Pa3JIOKEHUS SBISETCS METOJ TJIaBHBIX
KOMIOHEHT. CaMble MepBble TEXHOJIOIMH KOMIIBIOTEPHOIO 3pEHUs pa3padaTbiBaINCh Ha OCHOBE
SVD u PCA u pabotanu cienyromum o0pa3oM: BHavaie Juia (Wi Jpyrue NaTTepHbl, KOTOpbIE
MPEJICTOSIIO HAalTH) MPEJCTABISUIA B BHJIE€ CYMMbI 0a3MCHBIX KOMIIOHEHT, 3aT€M YMEHBIIATU UX
pPa3sMepHOCTh, MOCJE Yero MpOU3BOAMIM HMX COMNOCTABICHHE C M300paKEHUSMH U3 BBIOOPKH.
CoBpeMeHHbIE AITOPUTMbI CHHTYJISIPHOTO Pa3JIOKEHHS B MAIIMHHOM OOYYeHHH, KOHEYHO,



3HAUMUTENIbHO CJIOKHEE U U3OLIpPEHHEE, YeM WX MPEAIICCTBEHHUKH, HO CyTh MX B ILIEJIOM HEM
W3MEHUIIACh.

1.4.10. Anaau3 He3aBUCUMBbIX KoMNOHeHT (ICA)

DTO OAWMH U3 CTAaTUCTHYECKHUX METOJOB, KOTOPBIM BBISBISET CKPBIThIE (HaKTOPHI,
OKa3bIBAIOIINE BIUSHUE HA CIy4ailHble Benu4yuHbl, curHanel u 1p. ICA  dopmupyer
MOPOXKIAIONTYIO MOJIEb I 0a3 MHOTO(aKTOPHBIX JaHHBIX. [IepeMeHHbIC B MOACIIH COACpPIKAT
HEKOTOPBIC CKPBITHIC IMEpEMEHHBbIC, NPUYEM HET HHUKAKOW HHQOpMAIMH O TpaBHIAX WX
CMEIIUBaHUsI. DTU CKPBITHIE TTIEPEMEHHBIE SBJISIOTCS HE3aBUCHMBIMH KOMITOHEHTAMHU BBIOOPKH U
CUMTAIOTCS HErayCCOBCKMMU CUTHATaMHU.

B oTnuyme ot aHanM3a TiIaBHBIX KOMITOHEHT, KOTOPBIN CBs3aH C JaHHBIM METOJIOM, aHAJIN3
HE3aBHCHUMBIX KOMIOHEHT Ooliee 3((eKTHBEH, 0COOCHHO B TeX CIydasx, KOTJa KIacCUYCCKUE
MOAX OBl OKa3bIBAIOTCS OeccriIbHbl. OH 0OHAPYKMBAET CKPHIThIC IPUYHUHBI SBICHHUI 1 OJ1aromaps
TOMY HAmEN IMUPOKOE MPUMEHEHHE B CaMBIX PAa3IMYHBIX O0JACTSIX — OT aCTPOHOMHUU U
MEJUIIMHBI JI0 Pacrlo3HaBaHUS pPEYH, aBTOMATHYECKOTO TECTHPOBAHMS M aHAIW3a JUHAMHUKU
(MHAHCOBBIX MOKA3aTEINEH.

1.5 IIpumepbl NpUMeEHEeHUsI B PeaJIbHOM KU3HU

Ipumep 1. JuarnocTuxa 3ado1eBaHN i

[TaneHTHI B JAHHOM cIy4ae sSIBISIOTCS 00bEKTaMU, a MPU3HAKAMHU — BCE HAOIIOJAFOIINECS
y HHX CHMITOMBI, aHaMHE3, DPE3yJIbTaThl AHAJIU30B, YK€ NPEANPHUHATHIE JIeueOHbIE Mepbl
(pakTudecku Bcst ucropus 0oyie3HH, popMaM30BaHHAS W pa3OuTas HA OTIEIbHBIC KPUTEPHH).
HexoTtopsle npu3HaKy — 10J1, HAIUYUE UM OTCYTCTBHE FOJIOBHOM 00JIM, KaIllJIsl, CHIIM M UHbIE —
paccmarpuBaroTca Kak OuHapHble. OIeHKa TSHKECTH COCTOsSHUA (KpailiHe Tspkénoe, cpenHen
TSKECTH U JIP.) SIBJIAETCS HOPSIAKOBBIM IPU3HAKOM, @ MHOTHE IPYTHe — KOJIMYECTBEHHBIMU: 00BEM
JICKApCTBEHHOTO IIperapara, YpOBEHb TI'E€MOIJIOOMHAa B KpOBH, IIOKa3aTed apTepUATLHOTO
JIaBJICHUs U IyJbca, Bo3pacT, Bec. CoOpaB HH(OPMAIMIO O COCTOSHUY MAllMEHTa, COACPIKAILYIO
MHOIO0 TaKUX IPU3HAKOB, MOXHO 3arpy3uTb €€ B KOMIIBIOTEp U C IOMOIIBIO MPOTrpamMbl,
CHOCOOHON K MalIMHHOMY O0YYEHMIO, PELIUTh CIEAYIOIINE 3a0auu:

* ipoBecTH AU(dHepeHITnATBHYIO TUarHOCTUKY (OTpeiesieHre Biaa 3a00IeBaHMs ),

* BBIOpaTh HanboJee ONTUMANIBHYIO CTPATETHUIO JIEUSHHUS;

* CIIPOrHO3MPOBATh pa3BUTHE O0JIE3HU, €€ JUINTEIBHOCTh U UCXO/T;

* IPOCYUTATh PUCK BO3MOXKHBIX OCJIOKHEHUI;

* BBISIBUTH CUHJIPOMBI — HA0OPBI CUMIITOMOB, COITYTCTBYIOLINE JAaHHOMY 3a00JIEBaHUIO WM
HapYIIECHHUIO.

Hu onun Bpau He ciocoOeH 00paboTaTh Bechb MacCuB MH(GOPMALIUU IO KaKJOMY MallUeHTy
MT'HOBEHHO, 0000LIUTh OOJIBIIOE KOJTUYECTBO APYTUX MOJOOHBIX UCTOPUN OOJIE3HU M Cpasy ke
BbIIaTh 4€TKUM pe3ynbTar. llosToMy MammHHOE OOy4YeHHE CTaHOBHUTCS MJisd Bpauei
HE3aMEHUMBIM ITIOMOIIIHUKOM.

[Tpumep 2. [Touck mMecT 3aneranus MOJIE3HbIX HCKOMAEMBbIX

B ponu npu3HaKkoB 3/1€Ch BBICTYNAIOT CBEACHUS, JOOBIThIE MPH MOMOIIM T'€0JOTHYECKOM
pa3BelKU: HaJM4he Ha TEPPUTOPUH MECTHOCTH KAaKUX-THMOO mopoxa (M 3To OyaeT HmpHU3HaAKOM
OMHapHOTO TUNA), UX (PU3HUECKUE U XUMHUYECKUE CBOMCTBA (KOTOPBIE PACKIAbIBAIOTCS HA P
KOJIMYECTBEHHBIX M KaU€CTBEHHBIX MPU3HAKOB).

Jns  oOydaromieid BbIOOpKM OepyTcs 2 BHJa NPELEAEHTOB: palOHBI, A€ TOYHO
INPUCYTCTBYIOT ~MECTOPOXKJIEHUS TIOJIE3HBIX HCKOMAEMbIX, W palloHbl C TMOXOXUMHU
XapaKTepUCTHKAMH, /i€ 9TH UCKOoNaeMble He ObLIH 0OHapyxeHbl. Ho 100b14a peIkux mojae3HbIX
MCKOMaeMbIX UMEET CBOIO CIENM(HUKY: BO MHOTHX CIy4asiX KOJUYECTBO MPU3HAKOB 3HAUUTEIHHO
IPEBBIIIAET YUCIO 0OBEKTOB, U METO/IbI TPAJUIIMOHHON CTATUCTUKHU IUIOXO MOJAXOMIAT AJIS TaKHX
cutyauuid. IlosToMy npu MammHHOM OOyYeHHMH aKUEHT [eNlaercs Ha OOHapyXeHue
3aKOHOMEPHOCTEN B yXe COOpaHHOM MaccuBe JaHHBIX. /[y 3Toro onpeaenstorcs HeOONbIINE U
Haubosee MH(POpPMATUBHBIE COBOKYIMHOCTH MPHU3HAKOB, KOTOPbIE MaKCUMaIbHO MOKAa3aTeIbHbI
JUIsl OTBETA HAa BOIIPOC HUCCIIEIOBAHUS — €CTh B YKa3aHHOM MECTHOCTH TO WJIM MHOE HCKOIAEMOe
WK HeT. MOKHO MPOBECTH aHAJIOTUIO C METUIIMHON: Y MECTOPOXKIACHHUM TOKE MOXHO BBISIBUTH



CBOU CUHAPOMBI. [{eHHOCTh MPUMEHEHUSI MAIIMHHOTO 00Y4eHUs B 9TOM 00JIaCTH 3aKIII0YaeTCs B
TOM, YTO [OJTyYEHHBIE PE3YJIbTAThl HE TOJIBKO HOCAT MIPAKTUYECKHH XapaKTep, HO ¥ IPEACTaBIISIOT
CepbE3HBIN HAYYHBIN HHTEPEC IS T€0JIOTOB U Fe0(U3NKOB.

[Tpumep 3. OneHka HagE&KHOCTU U IUIATENKECIIOCOOHOCTH KAHIUIATOB HA IOJIydEHHE
KpEIUTOB

C s10i1 3a1auel exkeIHEBHO CTAJIKUBAIOTCS Bce OaHKU, 3aHUMAIOIIMECS BbIIAYECH KPEAUTOB.
HeobxonuMocTh B aBTOMATH3AIMK 3TOTO Tpollecca Ha3pena naBHo, emé B 1960-1970-e roupi,
korga B CIIIA u npyrux crpaHax Hagajcst OyM KpeIUTHBIX KapT.

Jluna, 3anpammuBaronue y 6anka 3aéM, — 3T0 0OBEKTHI, a BOT IPU3HAKUA OYAYT OTIHYATHCA
B 3aBHCHMOCTH OT TOr0, (PM3MYECKOE 3TO JIMIO WM ropuauueckoe. IIpu3HakoBoe omucaHue
YaCTHOT'O JIMIA, TPETEHAYIOIIEro Ha KpeIuT, (GOpMUPYETCsi HA OCHOBE JaHHBIX aHKETHI, KOTOPYIO
OHO 3amlojHsAeT. 3aTeM aHKeTa JIOMOJIHAETCS HEKOTOPbIMH JPYI'MMHU CBEIECHUSIMH O
NOTEHIMAJIHLHOM KJIMEHTE, KOTOpble 0aHK MOJIy4aeT IO CBOMM KaHayiaM. YacTh U3 HUX OTHOCATCS
K OMHapHbIM IpH3HaKaMm (I0J, HaJW4yue Tesle(OHHOrO HOMEpa), IApyrue — K HOPSAKOBBIM
(oOpa3oBaHue, TOKHOCTD), OOJIBIIMHCTBO K€ SIBIAIOTCS KOJIMYECTBEHHBIMH (BEIMYMHA 3aiiMa,
o011as cyMMa 3a/10JKEHHOCTE! 1o JpyruM OaHKaM, BO3pacT, KOJUYECTBO WICHOB CEMbH, JOXO/,
TPYAOBOM CTaX) MM HOMUHAIBHBIMU (MMsI, Ha3BaHuE (hupmMbI-paboTomaress, npodeccus, aapec).

JUis  MammHHOrO  OOY4eHHsT  COCTaBiseTCs  BBIOOpDKA, B KOTOPYIO  BXOJST
KPEIUTOIIONyYaTeIH, Ybsi KPEAUTHAS UCTOPHUS M3BECTHA. Bce 3aéMIMKHM IesITCs Ha KIIAcChl, B
IPOCTEHIIEM Clydae X 2 — «XOpOILIUe» 3aéMILUKU U «IUIOXHE», U TOJ0KUTEIbHOE PELICHUE O
BBIJIa4€ KPEIUTA IPUHUMACTCS TOIBKO B TOJB3Y «XOPOIIUX).

Bonee cnoxHbBIN anropuT™M MalIMHHOTO OOY4€HUSs, Ha3bIBAEMbI KPEAUTHBIM CKOPUHIOM,
npeaycMaTpuBaeT HAYUCICHUE KAXKAOMY 3aéMIIMKY YCIOBHBIX OaJUIOB 33 KaKIBIH MPU3HAK, U
pelleHre O MPEeJOCTaBIEHUH KpeauTa OyeT 3aBUCeTh OT CyMMbl HAOpaHHBIX O0ayuioB. Bo Bpems
MAIIMHHOTO OOY4YeHHs CHCTEMBbI KPEIWTHOTO CKOPWMHTa BHAdaje Ha3HAYalOT HEKOTOpOe
KOJINYECTBO OaNIOB Ka)X/IOMY IPU3HAKY, a 3aTE€M OIpPENeNsIIoT YCIOBHUS BblIAuu 3aiiMa (CpOK,
IPOICHTHYIO CTaBKy M OCTaJbHBIE NMapaMeTpPbl, KOTOPbIE OTPAKAIOTCS B KPEAUTHOM JIOTOBOPE).
Ho cymiectByeT Takxke U Apyroi aaroputM o0y4eHHUs: CUCTEMbl — HA OCHOBE IIPELE/IEHTOB.



