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1. BBogHas 4acTh
1.1. IlmaHupyembie pe3yIbTaThl OCBOEHHS 00pa30BaTe/IbHON MPOrpaMMbI 10 THCITHIIIHHE

llenb ocBOeHUS OUCHUNNIKHBE "MamuHHOe 00y4eHUEe U HEUPOHHBIE CETH B MeOULMUHE" COCTOUT B
GbopMUPOBAHUU ¥ CTYNEHTOB HABHIKOB 10 MPUMEHEHUIO OCHOBHBIX METONOB MAIIMHHOTO O0y4eHUS U
KOMIIBIOTEPHOTO 3PEeHHUs, HEOOXOOUMBIX [JIS YCIEIIHOT0 BBHIOJHEHUS BHIIYCKHOM KBanu(pUKaIMOHHOM
paboThl, a TaKXke s JanbHelIel HayYHO-UCCIeN0BaTENbCKON NeATETbHOCTH.

1.2. MecTto gucnuminebl B cTPpyKType OIIOII BO

1.2.1. Oucuunnuna «MamuHHOe 00y4yeHNe U HEUPOHHBIE CETU B MeOUIMHe» OTHOCUTCS K 050Ky B1 -
«IUCUUTIIVHEL (MOTIYIIH)».

MaTeMaTH4YeCKasi CTaTHCTHKA

3HaHMsI: OCHOB Teopuu BepOHTHOCTefI U MaTeMaTH4YeCKOU CTAaTUCTUKHY; O6I.T.[I/IX BaKOHOMepHOCTefI
CTaTUCTUYECKOHU 06p860TKI/I IIPUKIIAOHBIX 3adad4; OCHOBHEIX IIPABHUJI U METOOOB PEIIEeHnud MEeIOHKO-
OMOJTOTHYECKHUX 3ala4 C IPUMEHEHHUEM TEOPHUN BGPOHTHOCTefI 1 MaTeMaTH4eCKOH CTAaTUCTUKH.

YMeHus1: BHIYKCIIATh OCHOBHBIE XaPAKTEPUCTUKHU U OLIEHKHU PaCIpefie/IeHusT OUCKPETHHIX U HEIPEePhIBHBIX
CIIy4adHBIX BEJIMYMH; BHIYHCIIATH OCHOBHBIE XaPAKTEPUCTUKY U OIIEHKH PACIpefeIeHUus KOIMIeCTBEHHBIX
¥ TOPSIIKOBHLIX MTPU3HAKOB; HAXOMUTh BEPOSITHOCTH CITyYaWHBIX COOBITHMN; PEIIaTh CUTYaIl[MOHHEIE 3a[lauH C
KCIIONIb30BaHWEM OCHOB TEOPUHU BEPOSITHOCTEM W MaTeMaTU4eCKOUW CTAaTUCTUKU; BRIYUCIIATL abCOMIOTHEIE
¥ OTHOCUTENIbHbIE TOTPEIIHOCTU PEe3yJIbTaTOB MU3MEPEHUM; BHIYUCIATL OCHOBHBEIE XapaKTEPUCTUKU
BPEMEHHHIX PSNOB ¥ MPOTHO3KMPOBAThH MOBEJEHUE CHCTEMHBI; BHIUUCIIATh OCHOBHBIE XapaKTEPUCTUKU U
OTpeneNnsaTh 3HAUUMOCTh Pa3JUYMi KaueCTBEHHBIX MPU3HAKOB B [BYX U 00jiee TpyIIax; BEIYUCISAThH
OCHOBHBIE XapaKTEPHUCTHUKU U OI€HKU paclpefefieHus] KOMTUYECTBEHHBIX U MOPSAKOBHIX MPU3HAKOB;
OTIpeneNnsiTh 3HAYUMOCTb Pa3NU4uil KOJTMYECTBEHHBIX U MOPSIKOBLIX IPU3HAKOB B IBYX U 60Jiee Tpymmax;
IIPOBEPSITH COOTBETCTBUE HCCIENYEeMbIX IPH3HAKOB HOPMAJIbHOMY 3aKOHY pacnpefeleHus; TPOBOOUTH
KOPPETSIIMOHHbIM U PeTPeCCUOHHBIN aHaIK3.

HaBBIKH: CTaTHCTUUYECKON 00pab0TKM Pe3yIbTaTOB U3MEPEHUH.

BBenenue B HH(l)OpMa]IHOHHbIe TEXHOJIOTHH U CHCTEeMbI HCKYCCTBEHHOI'O HHTeJ/I/ICKTa

3HaHHUS: TIPUHIUIOB IIOCTPOEHUS KOMIBIOTEPHBIX CHCTEM, IPOTrPAaMMHPOBAHUS ¥ IPUMEHEHUS
HHPOPMAIMOHHBIX TEXHOJIOTHA B MEOUIWHE; METOJAOB YIPaBIEHUS MEOULUUHCKUMHU CHCTEMaMHu C
momo1bio ITK; 0OCHOBHBEIX XapaKTEePHUCTHK IIPOIeccoB cOopa, Iepefayy, Moucka, 00paboTK ¥ HAKOIIEHUS
HHPOPMAILUHM; METOOUYECKHUX IIOAXOMOB K (OpPMajM3aluyd U CTPYKTYPHU3AIUU PA3TUYHBIX THUIIOB
MEeJULUKAHCKUX MaHHBIX, UCIIOIb3YEeMBIX 719 (GOPMUPOBAHUS pelleHul B Xofe Je4ebHO-quarHoCTUYEeCKOTo
mpotiecca; Croco00B UCTOIb30BaHusA OBM B 30paBOOXpaHEHUHN.

VYMeHHus1: yIpaBisaTh MeOUIUHCKUMEH cucteMaMu c nomoimpio IIK; 3ddekKTuBHO mpPUMEHSTH
“HGpOPMAaIlMOHHbIE 00pa30BaTENIbHEIE PECYPCH B yUe0HOM IesATEeIbHOCTH, B TOM YKCJIEe CaMOO0OPa30BaHHMY.

HaBBIKH: NIPOTpaMMUPOBAHUS U NpPUMeHeHUS MH(DOPMAIMOHHBIX TEXHOJIOTHH B MemuluHe; cOopa,
XpaHeHus, MOUCKa, mpeobpa3oBaHusi WHOOPMAIUM B MEOUIIMHCKUX ¥ OMONOTUYECKUX CHUCTeMax;
ucnosnb3oBaHus 9BM B camMooOpa30BaHUY.

IIporpaMMHoOe od0ecrieYeHHe CTaTHCTHYECKOH 00PadOTKH TaHHBIX

3HaHuA: COBPEMEHHBIX KOMIIBIOTEPHEIX U I/IH(bOpMaLII/IOHHO-KOMMYHI/IKaLII/IOHHBIX TEXHOJIOTUU U HUX
IIpUMEHEeHue Njid 06pa6OTKI/I Me)II/IKO-ﬁl/IOHOFI/I‘{eCKI/IX OaHHBIX

YMeHusi: TPUMEHITh TEXHUUECKNE U ITPorpaMMHbIE CPENCTBA B 3APaBOOXPaHEeHUN



HaBbiknu: pa6OTH B CTaTUCTHYECKHUX ITaKeTaX



1.3. TpeboBaHusi K pe3y/jIbTaTaM 0CBOCHHS THCITHILTHHBI

1.3.1. A3yyeHHe TAaHHOM AUCIHUIUIMHBI HalPaB/IeHO Ha (JOpMHpPOBaHHE Y 00YUAIOIIHXCS
cnenyomux o0meKxkyabTypHbIx (OK), oomenpodeccuonanbubix (OIIK) u nmpodeccuoHanbHBIX

(IIK) KOMIIeTeHIIUM:

B pe3ynbraTe H3yYeHHUS THCIHIUTHHBI 00yYaIOIIHECs M0IXKHBI:

OO01ue cBegenust 0 Komnerennuu OITK-2.2

Bun gmearenbHOCTH

[TpodeccuonanbHast 3afgayda

Kopn xomnereHInn

OIIK-2.2

CopmepxaHue KOMIETEHINH

I/ICHOJ'IB3yeT WHTEJIJIEKTYaJIbHBIE I/IH(I)OpMaI_II/IOHHO-aHaJ'II/ITI/IT{eCKI/Ie
CHUCTEMEI IIPU PEIIEHNN YIIPDABIEHYECKUX U UCCIIEJOBATEIJIbCKUX 3aJa4

3HaATh

VWHTEeJIJIEKTYaJIbHEIE I/IH(bOpMaHI/IOHHO-aHaJ'II/ITI/I‘-IeCKI/Ie CUCTEMEI OJisd
pelieHun yIpaBJIEeHYEeCKUX U UCCIIEN0BATEJIbCKUX 3ada4.

VYMmetn

UCIOJIb30BaTh NHTEJUIEKTyalbHble HUHDOPMal¥OHHO-aHATUTHYECKIe
CUCTEMEI IIPU PEIIeHN] YIIPaBlIeHuYeCKUX U UCCIIeloBaTEIbCKUX 3amay.

BraageTts

HABBIKAMH HCIIOJIb30BAHUA MHTEJIJIEKTYyaJIbHBIX HH(bOpMaI.II/IOHHO-
dHAJIMTUYECKUX CUCTEM IIPU PEIIEeHUHN YIIPABJIIEHYECKUX U
HCCJIeJOBaTEJIbCKUX 3aJay.

OneHoO4YHBIE cpeacTtBa

Bompocs K 3a4eTy

Bompoce! o TeMe 3aHATUSA

CuTyalOHHEBIE 3aJa4ud

TectH

O WwW | N

[TpuMepHast TeMaTHKa pedpepaToB

OO0wmue cBegeHust 0 Komnerennuu OITK-5.2

Bupn gmearenbHOCTH

[TpodeccuonanbHas 3afada

Kon xomneTenun

OIIK-5.2

ComepxaHue KOMIETEHIIUN

BhITIOMHSAET CaMOCTOSATEIbHEIE HAY4YHO-UCCJIEJOBATEIJIbCKHE IIPOEKTEI

3HaTh

1 COBpPEMEHHEIE METOIE TPOBEeHNUS HayUHEIX UCCIEeNOBAaHNUM.
VYmMmeTh

1 HCIIONTb30BaTh Pa3/IiyHEIE 001IeHayYHEIe, (OpPMalibHEIE, IOTUKO-

WHTYUTUBHBIE U OPYIrHe€ METOOBL HCCIIeOOBaHUY U I/IHCTp}/'MeHTapI/Iﬁ K HHM.




IIPOBOAUTH CAaMOCTOSTEIbHEIE UCCIIEN0BaHUs, 000CHOBLIBATH aKTYaIbHOCTh
Y IIPAKTUYECKYI0 3HAYMMOCTD M30PaHHON TEMBI HAYYHOTO MCCIIeJOBaHUS.

BraageTts

1 Pa3Iu4YHbBIMHA OGH.[GHay‘{HBIMI/I, q)OpMaJ'IbHBIMI/I, JIOTUKO-UHTYUTUBHEIMU U
OpyruMm MeTogaMu I/ICCJ'IBJIOBaHI/Iﬁ 1 MHCTPYMEHTapHUeEM K HUM.

OneHouHbIe cpeacTBa

1 Bompoct K 3aueTy

Bompoce! 1o TeMe 3aHATUSA

CuTyalMoHHBIE 3aa4yH

Tectn

O x| W N

[TpuMepHas TeMaTHKa pedepaTos

Oomue ceegeHust o komnerennuu I1K-2.1

Bup mestenbHOCTH -

[TpodeccroHanbHas 3afava | -

Kon xomnereHIuu [IK-2.1

BribupaTh nporpaMMHEBIE ITaTGOPMbI CUCTEM HUCKYCCTBEHHOTO

ComepxaHue KOMIETEHIIUN
HHTeJIeKTa

3HaTh

OCHOBHBIE KpuTepuu 3PPeKTUBHOCTH U KauecTBa PyHKIMOHUPOBAHUS
1 CHUCTEMEI, OCHOBAHHOH Ha 3HAHMSIX: TOYHOCTH, PEJIEBAHTHOCTD,
OOCTOBEPHOCTS, IIeJIOCTHOCTh, OBICTPOTA PeIeHns 3afay, Hale?KHOCTh,
3AIUIIEeHHOCTh QYHKIIMOHUPOBAHMUS.

YMmeTs

BBIOMpATh U IPUMEHSTh IPOrPaMMHbIE IJIaTGOPMEI CUCTEM, OCHOBAHHBIX
1 Ha 3HaQHUSX, C y4€TOM OCHOBHBIX KpUTEpHEB 3QPGEKTUBHOCTH U Ka4eCcTBa
(OYyHKLIHOHUPOBaHUS.

BraageTts

IPOTPaMMHBIMU TIaTHOPMaMU CUCTEM, OCHOBAaHHBIX Ha 3HAHUSX, C
1 y4eTOM OCHOBHHIX KpUTepueB 3pPeKTUBHOCTH U KayecTBa
GYHKLIMOHUPOBAHUS.

OneHOYHBIE cpeacTtBa

1 Bompoct Kk 3auety

2 Bompoce! o TeMe 3aHATHA

3 CuTyaloHHEBIE 3aJa4yd

4 TecTrl

5 [TpumepHas TeMaTuKa pedepaTos




Oo0mue ceenmenusi o0 kommerennuu I1K-10.1

Bup mestenbHOCTH

[TpodeccuonanvHas 3agada

Kon xomMnereHnn

[1K-10.1

ComepxaHue KOMIETEHIINN

PemraeT npuknagHele 3aia4yl ¥ peaau3yeT IPOeKTHl B 06J1aCTU CKBO3HOU
upoBol cy0TeXHONIOruu «KOMIBIOTEPHOE 3PEHKE» CO CTOPOHBI
3aKa3yuKa

3HaTh

IPUHIUITEL TOCTPOEHUS CUCTEM KOMITBIOTEPHOTO 3PEHMSI, METOHI
TIOAXOME! K IIAaHUPOBAHUIO U Pean3aluyl IPOEKTOB 110 CO3OaHUI0 CUCTEM
HCKYCCTBEHHOT'O MHTEJITIEKTa Ha OCHOBE CKBO3HOM ITM(POBOM TEXHOIOTHUU
«KOMIILIOTEPHOE 3PEHHE>.

VYMmetTn

pelaTh 3afayuy 110 BEIIOJTHEHUIO KOJJIEKTUBHOM ITPOEKTHOM €SI TEJIBHOCTH
IUIST CO3MaHMs, TOMNEPKKHU U UCIIOIb30BAHUS CHCTEM MCKYCCTBEHHOTO
MHTEJIIEKTa Ha OCHOBE CKBO3HOM IIU(POBOY TEXHOJIOTUH «KOMIIBIOTEPHOE
3peHue» CO CTOPOHH 3aKa3uuKa.

BraageTts

HaBBIKaMU peIIeHNs 3afad 110 BHIIOTHEHNIO KOJJIEKTUBHOU TPOEKTHOU
OeATeJIbHOCTHU OJId CO3aHusd, IMOOOEP2KKHU U KCIIOJIb30BAHUA CUCTEM
HACKYCCTBEHHOTO UHTEJIJIEKTa Ha OCHOBE CKBO3HOY LU(PPOBOU TEXHOIOTUU
«KOMITBIOTEPHOE 3pEeHUE» CO CTOPOHEI 3aKa3uyuKa.

OuneHo4HBIE CpeacCTBa

Bompocs K 3a4eTy

BOHpOCbI 10 TEME 3aHATUA

CI/ITyaHI/IOHHbIe 3aJaqu

TectH

(G210 B> GO B NS

[TpumepHas TeMaTHKa pedepaTos

Oomue cBenmeHusi o kommerennuu I1K-10.2

Bupn gmearenbHOCTH

[TpodeccuonanbHas 3afgayda

Kon xomMnereHIInn

[1K-10.2

CopmepxxaHue KOMIETEHITNN

PelraeT mpuKIafHbIe 3aflaul ¥ Peaau3yeT IPOeKTH B 00J1aCTH CKBO3HOMI
udpoou cydTexHonoruu «O6paboTKa eCTECTBEHHOTO SI3bIKa» CO
CTOPOHBI 3aKa34YMKa

3HaTh

IPHUHITUIIEL IOCTPOEHMST CHCTEM 00pab0TKM eCTECTBEHHOTO SI3bIKa, METOOBI
¥ ITOJIXOMH K IIJITAHWPOBAHUIO U PeaM3alliy ITPOEKTOB 110 CO3TaHMI0
CUCTEeM MCKYCCTBEHHOT'O MHTEIIJIEKTa Ha OCHOBE CKBO3HOM IIM(GPOBOM
TEXHOJIOTHY «06paboTKa eCTECTBEHHOTO SI3BIKa».




YMmets

pelaTh 3aJayH II0 BEIIOJHEHHIO KOJJIEKTUBHOM IIPOEKTHOH [esITeIbHOCTH
IJIsI CO3MMaHus, TIONIEePKKHU ¥ UCIIOIb30BaHUSI CHUCTEM UCKYCCTBEHHOTO
HHTeJIJIEeKTa Ha OCHOBE CKBO3HOM IU(POBOH TEXHOIOTHH «00paboTKa
€CTEeCTBEHHOTO SI3bIKa» CO CTOPOHEI 3aKa34YHKa.

BraageTts

HaBBIKAMU PEIeHus 3afay 0 BHITIOTHEHWIO KOJIIEKTUBHON ITPOEKTHOMN
OesITeIbHOCTH IJISI CO3[AaHUSs, IONEePKKHU ¥ UCIIOIb30BAHUS CHCTEM
HMCKYCCTBEHHOTO MHTEJITIEKTa Ha OCHOBE CKBO3HOM MG POBOM TEXHOIOTUY
«00paboTKa eCTECTBEHHOTO SI3bIKa» CO CTOPOHEI 3aKa34YHKa.

OneHoYHEBIE CpeacTBa

Bormpoce! K 3a4eTy

Bompocel mo TeMe 3aHATHA

CI/ITyaI_II/IOHHBIe 3ajadu

Tectn

O W

[TpuMepHas TeMaTHKa pedpepaTos

OOmue cBegenusi o0 komnerennauu IT1K-10.3

Bun mesrenbHOCTH

[TpodeccuonanbHas
3afayva

Kon xomnereHuu

[1K-10.3

Copmepxanue
KOMIIETeHIIUH

PelraeT nmpuKnagHbe 3alauy¥l ¥ peau3dyeT IMPOEKTHl B 0671aCTH CKBO3HOU
G pPoBoY CyOTeXHOIOTHY «PEKOMEHOATETbHEIE CUCTEMEL M CHCTEMEL
TMOAIEPKKY IPUHSATHUS PELIEHUW» CO CTOPOHBI 3aKa34yuKa

3HaTh

IPUHIUIE TOCTPOEHUST PEKOMEHIATEIbHEIX CUCTEM U CUCTEM IMOANEPKKU
IPUHSTHUS PELIeHUH, METONb U TOAXOOH K IIJITaHUPOBAHUIO ¥ pean3aluu
IIPOEKTOB 10 CO3NAHUI0 CUCTEM UCKYCCTBEHHOTO UHTEJIJIEKTa Ha OCHOBE
CKBO3HOU ITM(PPOBOM TEXHOJIOTUN «PEKOMEHOATEIbHEIE CUCTEMEL M CUCTEMBI
TIOOIEPKKY IPUHSITUS PELIEHU».

VYMmetn

pelnaTh 3ajayy 10 BEIIOJIHEHUIO KOJJIEKTUBHON IIPOEKTHOM [EeATEIbHOCTH
OJIST CO3TaHus, OONEPKKH U UCIIOIh30BaHUS CUCTEM UCKYCCTBEHHOTO
HHTEJJIEKTa Ha OCHOBE CKBO3HOM ITU(DPOBOY TEXHOIIOTHH
«peKoMeHOaTebHble CUCTEMbI U CUCTEMEI TTOAIEPKKY TPUHATHUS
pelIeHu» Co CTOPOHEI 3aKa3unKa.

BiageTts

HaBbIKAMU PeIIeHUs 3aiay 110 BHITIOJTHEHUIO KOJITIEKTUBHOM IIPOEKTHOM
[esiTeNTbHOCTH [AJISI CO3[aHUs, TIOAAEPKKHU ¥ UCIIOIb30BaHUS CUCTEM
HCKYCCTBEHHOT'0 MHTEJIIEKTa Ha OCHOBE CKBO3HOU IIU(POBOY TEXHOJIOTUU
«PEKOMEHOATEIbHEIE CUCTEMBI U CHCTEMBI TIOAEPKKY TPUHSITHS
pelIeHn» CO CTOPOHBI 3aKa34yuKa.




OueHouHBIE CpeCcTBa

1 Bormpoct K 3auety

2 Bompock 1o TeMe 3aHATUS

3 CurtyaiuoHHEE 3aga4dd

4 TecTh

5 [TpuMepHast TeMaThka pedepaTos

Oommue cBegeHnusi o komrnerennuu I1K-10.4

Bupn mesarenbHOCTH

[TpodeccuonanbHas 3afgayda

Kon xomnereHuu

[1K-10.4

CopmepxaHue KOMIETEHITNN

PelraeT nmpuknagHbele 3alayi ¥ Peanu3yeT ITPOEKThl B 0671aCTH CKBO3HOU
udpoBoY Cy0TexHOIOruu «Pacio3HaBaHUe U CHHTE3 PEYHU» CO CTOPOHEI
3aKa3uukKa

3HaTh

MIPUHIUIIEL TIOCTPOEHUS CUCTEM PaCllO3HaBaHUS U CUHTE3a PeYU, METOMBI
Y TIOOXOMHI K TTAaHUPOBAHUIO U peasii3aluy IIPOEKTOB 10 CO3MaHUI0
CHCTEM HCKYCCTBEHHOTO UHTEJIJIEKTa Ha OCHOBE CKBO3HOU LM(POBOA
TEXHOJIOTUY «PACII0O3HaBaHUE U CUHTE3 PeUun».

YMmeTs

pelaTh 3afayH II0 BEIIOJHEHUIO KOJJIEKTUBHOM IIPOEKTHOH eI TeIbHOCTH
IJIsS CO3MMaHMs, TIONIEePKKHU ¥ MCIIOIb30BAHUS CHCTEM HCKYCCTBEHHOTO
HHTeJIJIEKTa Ha OCHOBE CKBO3HOM IIU(POBOM TEXHOIOTMH «PACIIO3HABAHUE
U CHHTE3 peur» CO CTOPOHH 3aKa3yHuKa.

BraageTts

HaBHIKAMH PeIIeHUs 3afay 110 BEIIOJTHEHUIO KOJITIEKTUBHOM IPOEKTHOM
OesTeIbHOCTH [IJIs1 CO3[aHuUs, TOANEePKKY U UCIIOIb30BaHUs CUCTEM
HCKYCCTBEHHOT'0 UHTEJIZIEKTa Ha OCHOBE CKBO3HOM LIM(MPOBOM TEXHOIOTUU
«paclo3HaBaHue U CUHTE3 PeYn» CO CTOPOHE! 3aKa34MKa.

OneHo4HbBIE cpeacTtBa

Bompoct! K 3a4eTy

Bompoce 1o TeMe 3aHATUSA

CuTyalMoHHBIE 3aa4yHu

TecTtnl

O x| W N

[TpuMepHas TeMaTHKa pedepaTos




2. OCHOBHAA 9YACTb

2.1. O0beM THCHHIUTHHBI ¥ BHABI yI€0HOH PabOTHI

CemecTp

Bujg yueOHOH padOTHI Bcero yacos II

1 2 3
AyauTopHbIE 3aHATHSI (BCEr0), B TOM YHCJIe 30 30
Jlexuuu 10 10
IIpakTHYeCcKHue 3aHATUA 20 20
U3 00111ero 9ucjia ayfUTOPHBIX YaCOB - B HHTEPAaKTHBHOH ¢opme* 3%,)?,/0 10
CeMuHap5bI
JlabopaTopHEBIe padoOThI
KCP
CamocrosiTenbHas pabora crygenTa (CPC), B ToM uncine: 78 78
OtpaboTKa MpaKTU4YEeCKNX HaBHIKOB M YMEHUM 63 63
TecTupoBaHUe B CUCTeMe IMCTAHLIMOHHOTO 06pa30BaHus 7 7
[ToproToBka K IPOMeEXYTOYHON aTTeCTalluu 8 8
Buj mpoMe:KyTOYHOH aTTeCTaluu 3aueTr
KoHTakTHas1 padora 30
OO1Iasi TPyZ0EeMKOCTH 4ac. 108 108
3E 3 3




2.2. Pa3nesnbl TUCIHIUTHHBI H KOMIIETEHIIHH, KOTOPhIE TO/IZKHBI ObITh C(POPMHPOBAHLI IIPH HX

H3y4YeHHH
HaumeHoBaHHE .
No Kon ¢opmupyemon
pa3geina TeMbI pa3ae/I0B TUCIHIITHHbI
pa3aena S— KOMIIeTeHIITHH
1 2 3 4
Brenenue B
1. HCKYCCTBEHHEIN
WHTEJIJIEKT
Beemenue B R u Python [IK-2.1
[TepBUYHEIM aHAIU3 GOMBIINX JAaHHEIX [K-10.1, I1K-10.2,
[1K-10.3, T1IK-10.4
Ocnosrrle nousatus UAJl. CucteMsl [K-2.1, OTIK-5.2
HACKYCCTBEHHOTO UHTEJIIEKTa
9 MarraHOoe
' o0yueHue

BaliecoBckuil momxon

[1K-10.1, I1K-10.2,
[1K-10.3, T1K-10.4,
OIIK-2.2

JIuHelHbBIe U METPUYECKHUE METOMEI
KraccugpuKauu

[1K-10.1, I1K-10.2,
[1K-10.3, T1K-10.4,
OIIK-2.2

BaiecoBckuii knaccugukaTop Peanusaiusa B
R u Python.

[1K-2.1

PereCCI/IOHHHe MOOeIun

[1K-10.3, OIIK-2.2

MeTpuyeckue MeTOMIH KJIaCCUPUKAIIAN
MerTon OnuzKanIero cocemna u ero
00001menusi. O6G00IIEHHEIN METPUUECKUH
KnaccupukaTop. MeTton GmuKauIIIX
cocefeit. MeTop Iap3eHOBCKOTO OKHa.
Mertoq moTeHIMANbHEX QyHKIHH. OT60P
3TAJIOHHBIX 00BEKTOB. [IOHSATHE OTCTyMa
o6wekTa. Anroputm STOLP mnst otGopa
9TAJIOHHEIX 00BHEKTOB.

[1K-10.1, TTK-10.2,
[1K-10.3, I1K-10.4,
OIIK-2.2

MeTopsl BOCCTaHOBJIEHUS perpeccuu Metop
HauMEHBIINX KBAPaTOB.
HenapameTrpuueckas perpeccus: sgepHoe
crimaxuBanue. JImHelHasa perpeccus. Meton
TJIaBHBEIX KOMIIOHEHT. HenmHelHbIe METOOEI
BOCCTaQHOBJIEHUS perpeccun. Metop
OTIOPHBIX BEKTOPOB B 3aladyax perpeccuu.

[1K-10.3, OIIK-2.2

CoxkpallleHre Pa3MepHOCTH MPU3HAKOBOTO
mpocTpaHCTBa. KnacTepusaims u
BU3ya/IU3aIUs

[1K-10.1, ITK-10.2,
[1K-10.3, [1K-10.4,
OIlK-2.2

[IlpuMeHeHVEe METONOB MAIIMHHOTO
o0y4ueHus OJIsT aHaIu3a MeIUIINHCKUX
1300pakeHNi ¥ CUTHAJIOB

[1K-10.1, OIIK-2.2




I'my6okoe obyueHue
¥ HEUPOHHEBIE CETH

Hettpounnie cetu. I'my6okoe o0yueHue

[1K-10.1, TTK-10.2,
[1K-10.3, I1K-10.4,
OIIK-2.2

['ny6okoe obydyeHue u HEUPOCETH

[1K-10.1, T1K-10.2,
[1K-10.3, I1K-10.4,
OIIK-2.2

[TpuMeHeHME CBEPTOYHBIX HEVUPOHHBIX CETEN
U aHaIu3a MeJUIIMHCKUX N300pakeHuin

[1K-10.1, OIIK-2.2

CucremaTu3alus IpoKMaeHHOr0 MaTepHaia.
CraxkupoBKa: 3aluTa rPyInoBoi paboTH.

OIlK-5.2




2.3.

Pa3genbl TUCOHIUTHHBI U BHBI Y4€OHOH esATe TbHOCTH

HauMmeHoBaHHe pa3aesa

No i/ | Ne cemecTpa JI {JIP | II3 | Cem | CPC | KCP | Bcero
TUCHUIUTHHBI

1 2 3 4 5|6 7 8 9 10

1 9 BBemnenue B UCKyCCTBEHHBIH 7 4 14 20
HUHTEJUIEKT

2. 2 MamuHHOe 06y4YeHne 6 10 32 48

3 9 I'my6okoe oby4yeHre u HEHPOHHbLIE ? 6 39 40
cetu
Bcero 10 20 78 108




2.4. TeMaTHYECKHH IIJIaH JIEKIIUUA TUCIUIIIUHDI

1 Kypc

2 ceMecTp

HamMmenoBaHue pa3gesna KonnuectBO
Ne pa3gena | Ne TeMbl TeMa
TUCITUILTHHBI 9acoB
1 2 3 4 5
OcnoBHbIe noHATHSA UA]I. CHCTEeMBbI HCKYCCTBEHHOT' 0
. HHTEe/IJIEKTa
BBeneHnue B UCKYCCTBEHHbIM
1 1 2
uHTEenekT [2.00]
[1K-2.1,0T1K-5.2
BaleCcoBCKHH IIOOX0L
2 2 MammnaHaoe o6yuenue [2.00] 2
[1K-10.1,I1K-10.2,T1K-10.3,T1K-10.4,0I1K-2.2
JInHeHbIe H MEeTPHYECKHE MEeTObI KIaCCH(PHUKAIHU
2 3 MamurHOoe o6yuenue [2.00] 2
[1K-10.1,I1K-10.2,11K-10.3,T1K-10.4,0I1K-2.2
PerpeccuoHHbIE MOJE/TH
2 4 MamunHOe o0ydenue [2.00] 2
[1K-10.3,0TIK-2.2
Heiipounsie cetu. I'my0okoe o0yueHune
['ny6okoe obyueHue ¥ HEMPOHHEIE
3 5 2
cetu [2.00]
[1K-10.1,I1K-10.2,I1K-10.3,T1K-10.4,0I1K-2.2
Bcero 3a cemecTp 10

Bcero gyacos

10




2.5. TeMaTHYeCKHH IJIaH NMPAKTHYECKHUX/CEeMHUHAPCKHUX 3aHATHH

2.5.1. TeMaTHYEeCKHH IUIaH MPAKTHYECKHX 3aHATHH

1 xypc

2 ceMecCcTp

Ne Ne HanMeHOoBaHHe pa3aeia Tema KonuuecTBO
pa3gesa |TeMbl | THCHHUIIIHHBI YacoB
1 2 3 4 5
Beegenue B R u Python
BBenenue B UCKYCCTBEHHEIN
1 1 2
uHTeiekT [2.00]
[K-2.1
IlepBHYHBIM aHAIH3 O0JILIIHUX TAHHBIX (B HHTEPAKTUBHOU (opMe)
BBeneHnue B UCKyCCTBEHHBIH
1 2 2
uHTenexT [2.00]
[1K-10.1,ITK-10.2,T1K-10.3,I1K-10.4
BalecoBCKuH K1accupHKATOP
2 3 MammaHOoe 06y4enue [2.00] Peammsamus 8 R u Python. 2
[K-2.1
MeTpuyeckue MeToabl K1accupukanuu
MeTopn GnuxKatiniero cocefa u ero 06o01menuss. O600IIEHHBIN METPUYECKUN
2 4 MamwaHOoe 06ygenue [2.00] KnaccupukaTop. MeTton 6nuxKaimmx cocemeli. MeToq map3eHOBCKOT0 OKHa. MeTop 2

MOTEeHIMANbHLIX QyHKIMHi. OTOOP 9TamOHHBIX 00bEKTOB. [IoHSITHE OTCTyIa 00bEKTA.

Anroputm STOLP mnst orbopa 3TanoHHBEIX 00HEKTOB.
[1K-10.1,I1K-10.2,I1K-10.3,T1K-10.4,0I1K-2.2




MeToabl BOCCTAaHOBJICHHSI pErPecCHH

MeTon HauMEHBIINX KBaApaToB. HemapaMeTpuueckasi perpeccus: ssnepHoe

5 MammaHOoe 06y4enue [2.00] crimaxuBaHue. JInHelHasa perpeccus. MeToq riIaBHEX KOMIIOHEHT. HennHenHbIe 2
METO[bl BOCCTAHOBIIEHUS perpeccur. MeTon OMOPHBIX BEKTOPOB B 3afjadyax
perpeccuu.
IMK-10.3,0T1K-2.2
CoxkpalmeHue pa3MepHOCTH IPU3HAKOBOI0 IpocTpaHcTBa. Kinacrepusanusa
¥ BU3yau3anusi (B mHTepakTUBHOU hopMme)
6 Mamuuzoe o6yuenue [2.00] 2
[1K-10.1,I1K-10.2,11K-10.3,T1K-10.4,0I1K-2.2
IIpuMeHeHHEe METOI0B MAIIHHHOT0 00YYeHHsI /IS aHA/ITH3a METHIIHHCKHX
H300paxkKeHHH U CUTHaJIOB (B MHTEPAKTUBHOU Gopme)
7 MarmmaHOe o0yuenue [2.00] 2
[1K-10.1,0TIK-2.2
I'my0oKoe o0OyueHHe U HeHpoceTH (B WHTepaKTUBHOM GopMe)
I'ny6okoe obyueHue u
8 L 2
HelipoHHEIE ceTH [2.00]
[1K-10.1,I1K-10.2,T1K-10.3,T1IK-10.4,0I1K-2.2
IIpuMeHeHHe CBEPTOYHBLIX HEHPOHHBIX CeTeH /ISl aHa/TH3a MeTHITHHCKHX
T —— n300paxkeHuH (B uHTepakTUBHOM GopMe)
9 L 2
HelipoHHble cetu [2.00]
[1K-10.1,0TIK-2.2
CucreMaTH3alus NPOHIEHHOI0 MaTepHaia. CTaKkMpPOBKa: 3alluTa
I'my6okoe oby4yeHue U TPYNNOBOH PaGoTEL.
10 ! 2
HelipoHHble cetu [2.00]
OIIK-5.2
Bcero 3a cemecTp 20
Bcero gacoB 20




2.5.2. TeMaTHYE€CKHH IUIaH CEMHUHAPCKHUX 3aHATHH

[aHHBIA BU PadOTHI y4eOHBLIM IUTAHOM He NMPeTyCMOTPeH

2.6. TeMaTHYeCKHH IUTaH JTa00PAaTOPHLIX PaboT

[aHHBINA BU PadOTHI y4eOHBLIM IUIAHOM He MPeTyCMOTPEH

2.7. KOHTPOJIb CAaMOCTOSITE/IbHOH PadoTHI

[aHHBIA BU PadOTHI y4€OHBLIM IUIAHOM HE MPeTyCMOTPeH



2.8. CamocTosiTeIbHasi padoTa

2.8.1. Buasl caMOCTOSITE/ILHOH PadOThI

1 xypc
2 ceMecTp
Ne Ne HamMmeHoBaHHEe Tema BHJI CaMOCT.paBoTEI KonuugecTBoO
pa3gena |TeMbl |pa3gesia JUCHHUIIIHHBI ’ YacoB
1 2 3 4 5 6
Bemenue B R u Python
BBepeHnue B A yt
1 1 HACKYCCTBEHHHIN OTpaboTKa IpakKTHYECKUX 4
uHTennexT [4.00] K-2.1 HaBHIKOB U ymenui [4.00]
OcHOBHBIE KOHIIENIIIHH COBPEMEHHOT 0 OTPABOTKA IPAKTHYECKHX
BBepnenue B HCKYCCTBEHHOI'0 HHTeJIJIeKTa P DaKTH
. HaBHIKOB U yMeHu [4.00],
1 2 HACKYCCTBEHHHIN 5
UHTEIeKT [5.00] TecTupoBaHUE B CUCTEME
' K-2.1 OUCTAHIIMOHHOT'0 06PAa30BaAHUS
) [1.00]
BBejeHM e B IlepBHYHBIH aHATH3 0O0IBIIHX TAHHBIX OTpaboTKa IPaKTHUYECKUX
1 3 . HaBHIKOB 1 ymeHwu# [4.00],
HCKYCCTBEHHBIN 5

nHTeexT [5.00]

TecTupoBaHUe B CUCTEME
OUCTaHIIMOHHOT'0 00pa30BaHUS
[1.00]

[1K-10.1,T1K-10.2,ITK-10.3,T1K-10.4




MamuHHOE 00yYeHue
[8.00]

JIMHeHHBIN pa3[e/IuTe/lb

I1K-10.1,I1K-10.2,I1K-10.3,I1K-10.4,0I1K-2.2

OTpaboTKa IpakKTUYECKUX
HaBBEIKOB U yMeHuu [7.00],
TecTupoBaHUE B CUCTEME
OUCTaHIIMOHHOT'0 06pa30BaHUS
[1.00]

MamuHHOEe 00ydeHue
[4.00]

MeTpnquKne MeTOoabI KJ'IaCCI/I(l)I/IKaIII/II/I

I1K-10.1,I1K-10.2,I1K-10.3,11K-10.4,0I1K-2.2

OtpaboTKa MpaKTU4EeCKUX
HaBHIKOB 1 ymenui [3.00],
TecTupoBaHUE B CUCTEME
IUCTAHIXOHHOTO 00pa30BaHuUs
[1.00]

MamuHHOEe 00yueHue
[8.00]

MeToabl BOCCTAaHOBJIEHHSI perPeCcCHH

I[1K-10.3,0I1K-2.2

OtpaboTKa MpakTUYeCKUX
HaBHIKOB U ymMeHu# [7.00],
TecTtupoBaHue B CUCTEME
[IUCTaHIXOHHOTO 00pa30BaHuUs
[1.00]

MarusHOe 00y4eHue
[4.00]

AccounpaTUBHBIE IIpaBUjIa

OIlK-2.2

OtpaboTKa MpaKTU4EeCKUX
HaBHIKOB 1 ymMeHwui [4.00]

I'myb6okoe oOy4yeHue U
HelipoHHbIe ceTu [4.00]

CokpallleHHe pa3MepPHOCTH NMPU3HAKOBOI'0
MPOCTPaHCTBA

[1K-10.1,ITK-10.2,TIK-10.3,ITK-10.4,0T1IK-2.2

OtpaboTKa MpaKTU4YECKUX
HaBHIKOB 1 ymeHnu# [3.00],
TecTupoBaHUE B CUCTEME
OUCTAHIIMOHHOT'0 00pa30BaHUs
[1.00]

I'ny6okoe obyueHue u
HelipoHHble ceTu [8.00]

Kmacrepu3anusi ¥ BU3yaIH3allHA

[1K-10.1,ITK-10.2,TIK-10.3,ITK-10.4,0TIK-2.2

OtpaboTKa MPaKTHYECKUX
HaBHIKOB U yMeHnuu [7.00],
TecTupoBaHUEe B CUCTEME
IUCTaHIIMOHHOT'0 06pa30BaHUS
[1.00]




MarusHoe 00y4eHue

HelpoHHBIE CeTH

2 10 [4.00] OtpaboTka MPAKTHYECKUX 4
[K-10.1,11K-10.2, [TK-10.3,TTK-10.4,0TK-2.2 HaBbIKOB 1 ymeni [4.00]
HeuyeTKas IOruKa
3 11 FH¥60K09 ofydeH”e H OtpaboTKa MpPaKTUYECKUX 8
HeHpOHHbIe CeTH [8.00] K-10.1 OTK-2.2 HaBHIKOB 1 ymMerwu# [8.00]
HeueTKoe Mone/IMpoBaHue
3 12 ggﬁgﬁiﬁ;ﬁg;fﬁglm OtpaboTka PaKTHYECKUX 8
MK-10.1,T1K-10.2,T1K-10.3,T1K-10.4,0T1K-2.2 HABHIKOB i yMeHHH [8.00]
MammnHoe 00y4ueHue CucTeMaTH3anusi NPOHEHHOI 0 MaTepHasia
2,3 13 %I.Og(])Koe N —— [ToaroToBKa K TPOMEXYTOYHOU 8
He1§7’1p0HHHe g’em [4.00] OIIK-5.2 arrecramun [8.00]
Bcero 3a cemecTp 78

Bcero gwacos

78




2.9. OnleHOYHBIE CPEICTBA, B TOM YHCJIE [I/Isi IPOBEIeHUS MPOMEeKyTOUHOH

aTTeCTallun OﬁyanOILII/IXCH o THCIIUIIVTINHEe

2.9.1. Buabl KOHTPOJISA M aTTeCcTaliy, ()OpMbI OIIEHOYHBIX CPEICTB

2 ceMecTp
OneHo4HbIE CpeacCTBa
No HamMmenoBaHHue Koa-Bo Koa-Bo
- /;1 Buabl KOHTPOJIs pa3gesa ®opMma BOIIPOCOB | HE3aBHCHUMBIX
OHCIHUIUTHHBI B 3aJaHHH BapHaHTOB
1 2 3 4 5 6
1 [I7151 BXOJHOTO
KOHTPOJIS
BBepenue B
HCKYCCTBEHHBIN
WHTEJIEeKT
Bomnpocs o Teme 5 5
3aHATHUS
Tecth 10 5
9 Ilng Tekyiero
KOHTPOJIS
BBemenue B
HACKYCCTBEHHBIN
UHTEJIEKT
Bonpocsl o TeMme
P 5-10 5
3aHATHUS
CuTyalvoHHBIE 5 5
3ajJaun
Tecth 10 10
MaimHHOE
o0yueHue
Bonpocsl o TeMme
P 5-10 5
3aHATHUS
CuTyalvoHHBIE 5 5
3ajJaun
TecTH 5 5
I'my6okoe obyueHue
1 HEWUPOHHBIE CETHU
Bonpoce! o Teme 5 5
3aHATHUS
CuTyalvoHHBIE 5 5
3ajJaun
Tecth 20 20




s
IIPOMERKYTOYHOTO
KOHTPOJIS

Bompocs! K 3a4eTy

20

Tectn

10

10




2.9.2. [IpuMepsl OLEHOYHBIX CPEICTB

BxomHOM KOHTPOJIb

BOl'IpOCLI Imo TeMe 3aHATHA

1. Ma¥Te onmpeneneHue MOHATHIO MAallIHHHOE O0y4YeHHe.

1) KomnbpioTepHas nmporpamMma o0ydaeTcs Ha OCHOBe ONbITa E M0 OTHOIIEHUIO K HEKOTOPOMY KJaccy
3agay T u MepH KadecTBa P, ecnu KauecTBO pellleHUs 3amad u3 T, u3MepeHHOe Ha OCHOBe P,
ynydinaeTcs ¢ mpuobpeTenueM onwita E.

OIIK-2.2

2. Y10 TaKOe MpU3HAKOBOE ONMCaHHE 00HEKTOB, THIIHI MIPH3HAKOB?

1) KoMmnbioTep Bcerga UMeeT [eJi0 C IPU3HAKOBHM omucaHueM 00beKToB. Hampumep, mauueHTa
MOXKHO ONMMCATh NMpPU3HAKaMU: UM, BO3pacT, HOMep IOoNuca, XkajloOkl, OaBjleHUe, TeMIepaTypa,
pe3ynbTaThl aHanu3oB. {j:X-Dj, j=1,...,n — npusHaku (anrn. features, or attributes). Tuner npu3HaKoB:
6unapub# (binary): Dj={0,1}; HOMUHaNbHBEINA, UK KaTeropuanbHHM (categorical): Dj KoHeuHO;
ynopsapodeHHu# (ordinal): Dj KoHeYHO U yIOpAmOYeHHO; YuCNIoBo# (numerical): Dj=R, T.e. 06BbexT
mpeacTaBusgeTcsd Kak HaOop mpusHakoB (f1(x),...,fn(x)). JaHHbEIe 00BIYHO MPEACTABISIOTCS B BUMOE
MaTpullbl 00bEKTOB-ITPU3HAKOB

fi(z1) -+ fa(z1)
F=||fi)llgxn=| -+ - -
filz1) - falzi)

[1K-10.1

3. OnuimuTe 3aJady BOCCTAHOBJIEHHS PerpecCHH: mejb 3aJadH, HCIOJIb3yeMble MeTOIbI.
IIpumepsl 3agay

1) BoccranoBnenue perpeccuu (aHra. regression): Y=R unu Y=R"m. Llens: nomy4aTs IPOTHO3 Ha
0oCHOBe BHIOOpKM 00BEKTOB. [IpuMepH: IpefcKa3aHUe CTOMMOCTH aKIUU Yepe3 IOJT0na;
IpefcKa3aHue NMPUOBIIY allTEKU B CIEAYIONIEM Mecslle; NpefcKa3aHWe KadeCTBa BUHA Ha CIIENIOM
TEeCTUPOBAHUU. MeTO[bl: TUHEMHAasA perpeccusi, JepeBo PelleHnui, METON OTIOPHLIX BEKTOPOB.

I1K-10.3

TecTnl

1. AHAJIUTHUK 3TO ...

1) cmenua/;TMCT B 00/IaCTH aHA/IU3a U MOJIeTHPOBaHHEe
2) CIIeIIMaNuCT B IPeIMEeTHON 061acTu

3) 4emnoBeK, pellaluuil onpefe/ieHHbE 3afadl

4) 9enoBeK, KOTOPBIA UMEET OIBIT B IPOTrPaMMHPOBaHUN



[IpaBunbHEIM OTBET: 1

[1K-2.1

2. BAIJAYA PETPECCHUU CBOIUTCHA K
1) HaxOXKMEeHUS YaCThIX 3aBUCUMOCTEH MeXIy 00beKTaMu
2) ompefeNieHus Kinacca 00beKTa 0 er0 XapaKTePUCTHKAMHU

3) ompeneneHHe MO U3BECTHBIM XapaKTepHCTHKaMH 00beKTa 3HaUYeHHe HEeKOTOPOro ero
mapaMeTrpa

4) novcKa He3aBUCHMBIX I'DYII U UX XapaKTEPUCTHUK B BCEM MHOXECTBE aHAJIM3UPYEMEIX TaHHBIX
5) HaX0XKIEeHUs YaCThIX 3aBUCUMOCTEN MeXOY COOBITUSIMU
[TpaBuiIbHEIY OTBET: 3

[1K-10.3

3. MOJEJIA KITACCUPUKAIIUHA OITUCBIBAIOT

1) npaBua uiIu HaGOp MPAaBHJI B COOTBETCTBHH C KOTOPHIMH MOXKHO OTHECTH ONHCAaHHE
7110000 HOBOT'0 00BbEKTa K OHOMY U3 KJIaCCOB

2) GyHKUIKH, KOTOPEIE TI03BOJISAIOT IPOrHO3UPOBATh U3MEHEHNUS HEIIPEPHIBHBIX YHCJIOBLIX [TapaMeTpPOB

3) GyHKIMOHANIbHEIE 3aBUCHMOCTU MeXAY 3aBUCHUMBIMKA U He3aBHCHUMBIMHU IIOKa3aTeNsiMU U
IIePEMEHHLIMU B IOHATHOM 4eNI0BEKY (opMme

4) rpynmnsl, Ha KOTOPble MOXKHO pPa3feNuTh 00bEKTH], JTaHHbIE 0 KOTOPHIX IIOABEPTaloTCS aHaIu3a
[TpaBunpHEIY OTBET: 1

[1K-10.2

TeKyIHi KOHTPOJIb

Bonpocsl 110 TeMe 3aHATHS

1. Kakasi nepeMeHHasi Ha3bIBaeTCsI aCHMMETPHYHOM?

1) bunapras nepeMeHHas Ha3bBAETCS aCUMMETPUYHOM, €CIIU €€ BO3MOXKHEIE COCTOSHUS He SBISIOTCI
pPaBHOIIEHHBIMHU. Hampumep, mepeMeHHas “ Hanu4yue 60ne3nu” . [ TaKUX IIePEMEHHBIX YCIIOBUMCS,
4yTo 60JIee BaXKHOEe COCTOsIHKE (00BIYHO 9TO O0Jiee pefKoe COCTOSHKE), COOTBETCTBYET 3HAUEHHIO 1, a
MeHee BaxHoe (MeHee pefkoe) - 3HaueHuio 0. Hanpumep, 0 - oTpunaTtenpHblil pe3ynbsTaT Ha BUY, a 1
- TIONIOXKHUTEJIbHBIN.

I1K-10.4

2. ChopmynupyiTe NOHATHE HEYETKOM 0a3bl 3HAHHH

1) HeueTko# 6a30i 3HAHWI HA3LIBA€TCS COBOKYITHOCTh HEUETKHUX IIPABUIT "€CIU-TO", OMpemensouux
B3aMMOCBSI3b MeXOy BXOMaMW W BBIXOJAaMHU HcclIemyemMoro o6bekTa, "ecnu"- mMOCHIIKa, "
3aKJII0YeHHUe.

TO -



OIIK-2.2

3. ChopmMynupyiTe MOCTAaHOBKY 3ala4d MAIIMHHOTO O0yUEeHHSsI.

1) ITycts X — MHOXKeCTBO 00bEeKTOB (aHTII. object set, or input set); Y — MHOXeCTBO METOK KJIacCOB
(amrm. label set, or output set); y*:X-Y — HeusBecTHast 3aBUCUMOCTD (aHTJI. unknown target function
(dependency)). Hano: x1,...,xICX — obyuyaroimias Bbi6opKa (aHr. training sample set) yi=y*(xi),i=1,...,1
— U3BEeCTHHIe MeTKH KijaccoB HaWTu a:X-Y — anropuTM, pelramnlyo ¢yHKIHIO (aHria. decision
function), mpubmuKa0ITy0 y Ha BCEM MHOXKeCTBe X.

OIlK-5.2

CHTyaHHOHHBIe 3ada4u

1. CuryanumoHHasi 3agada Nel: Mcmonb3oBaTh HauBHHY baliecoBCKHUU KilacCUPUKATOP [/
KimaccudrKaluy BUOa IBETKA II0 €ro mapaMeTpaM [JIMHBE ¥ IMUPHAHH IIBETKOB U YallleIHCTUKOB.

Hcxomuui JaTacerT - IrisF.txt
(https://cdo.krasgmu.ru/pluginfile.php/415861/mod resource/content/1/irisF.txt) Hagamo xoga:
library(e1071); iris <- read.table("D:/R/iris Fisher/irisF.txt", header=TRUE,sep=",", dec=".",

strip.white=TRUE, encoding = 'UTF-8')

1) HauBHbIM BaliecoBCKUM KnacCuGUKATOP SBISETCS 00y4aeMbIM aATOPUTMOM, II09TOMY Iepeld ero
mpuMeHeHrneM HeoOX0IMMO BHIIIOJHUTDL ero o0yuyeHue. CreHepupoBaTh MaccuB u3 150 (110 KOTU4eCcTBy
IIBETKOB B Habope - nrow(data)) cnygaiHbIX urcen 1 (C BepOSITHOCTBIO 67%) u 2 (C BeposTHOCTHIO 33%)

2) B oOyuaroimyio BEIOOPKY H00aBUTh CTPOKH, MJIST KOTOPHIX IIOJIYYEHO CIyYalHOe YUCIIo 1, B TECTOBYIO
BHIOOPKY [00aBUTh CTPOKHU, [JIST KOTOPHIX IIOJIy4eHO ciydaiiHoe yucyio 2. Takxke pa3genuTs Habop
NaHHBIX Ha BEKTOp X, B KOTOPOM OyAyT comepKaThCSd XapaKTEPUCTUKHU I[BETKa (IepBble YETHIPE
cTosnbia TabaULE), ¥ BEKTOP OTBETOB Y, B KOTOPOM OyHeT cOomepzKaThCS TOJbKO MATHIN CTONOeI -
Ha3BaHUeE BUfA LIBETKa.

3) BrimonuuTh 00yyeHue HauBHOTO baliecoBCcKoro knaccudpukartopa (o0ydeHue) Mo MOCTPOEHHOU
oOyuaroiei BHIOOPKE

4) TIpuMeHUTh HaCTPOESHHBIN KJTacCU(MUKATOP, MPOBEPUTE €T0 paboTy Ha TEeCTOBOUM BEIOOPKE
OtBer 1: ind <- sample(2, nrow(iris), replace=TRUE, prob=c(0.67, 0.33))

OtBeT 2: B oOyuatomuit BeKTOp X m0o6aBUM TOIHKO MEPBHIX 4 CcTONOIA TeX CTPOK, I/ KOTOPHIX B
Maccuse ind Oblyia MoIy4YeHa ciaydadHeIM o6pa3oM 1: train x <- iris[ind==1,-5]. B a3rike R 3anuch
data[ind==1,-5] o3HauaeT, uTo u3 TabnuIk data 6epyTCs TOJIBKO Te CTPOKH, AJI KOTOPHIX ind paBeH 1
B COOTBETCTBYIOIIEe Mo3ullnu (R aBTOMaTHYECKM BHITIIOTHSET COOTBETCTBHE, €CJIU ONTUHBI BEKTOPOB
COBIIAMAIOT), -5 O3HAYaeT, YTO U3 CTONOI[OB OepyTcs Bce, KpoMe IATOro. B o6yvaromuii BeKTop Y
no6aBuM TOJIBKO cTonbel] 5 (BUM LBETKa - pe3ynbTaT Kiaccudukanuu): train y <- iris[ind==1,5].
Ananoru4Ho cpopMHUPyeM TeCTOBHE BHIOOPKU X U Y M3 CTPOK TaOMMITH, A KOTOPHX B ind G50
CTreHepUpOBaHOo 4ucio 2: test x <- iris[ind==2,-5]; test y <- iris[ind==2,5]

OtBer 3: model <- naiveBayes(train x, train y) #IlepBriM mapaMeTpoM ¢(yHKIH haiveBayes
nepefaeTcss BEKTOP IPU3HAKOB, BTOPHIM - BEKTODP NPaBUJIBHEIX OTBETOB. Pe3ynbraToM QyHKIUU
ssBnsieTcsi oOyueHHass Momenb o0ydyeHWe HauWBHOTO balecoBCKOTro KimaccuduKaTopa, KOTOPYIO
IIoOMeIllaeM B IlepeMeHHyio model

OTBert 4: pred <- predict(model, test x) #®yukmnus predict mpuHEMaeT Ha BX0of 00y4eHHYIO MOJEIb
KaccuduKraTopa ¥ BEKTOP NMPU3HAKOB OOBEKTOB, a BO3BpAI[aeT BEKTOP OTBETOB, PABHBIN 0 OJIMHE
BEKTOPY NIPU3HAKOB, B KOTOPOM [IJI KaXKI0Tro 00beKTa IIPOCTaBJIEH ITPeICcKa3aHHbIN 10 MOMIENIH Kiacc.
Acc <- mean(pred == test y); paste("Tounocts=", round(100*Acc, 2), "%", sep = "") BuBop: ## [1]



"Toy"ocTr=91.3%"

[1K-2.1

2. CutyanmmoHHas 3amada Ne2: PaccmoTpeTs B cpefie R ncnonbs3oBanue ¢pyHKiuu NaiveBayes() us
makeTa klaR Ha mpumepe Knaccudukallud IIBEeTKOB upuca. McxomHH#E paTaceT - IrisF.txt
(https://cdo.krasgmu.ru/pluginfile.php/415861/mod_resource/content/1/irisF.txt). R-ckpumr:
library(klaR); naive iris <- NaiveBayes(iris$species ~ ., data = iris)

1) BBIOTHUTE IPOTHO3 BUA UPUCOB [T 00HEKTOB U3 00y4arouiel BHIOOPKHU

2) OcymectBnsieM 10-KpaTHYIO MEPEKPECTHYIO IPOBEPKY MOCTPOEHHOM MOJeny, YTOOH YCTaHOBUTH
Ka4yeCTBO ee Ipe[CcKa3aHWM Ha KOHTPONBHHIX HpuMepax. OMHOBPEMEHHO YTOYHSEM 3HAUYEHUS
HEKOTOPHIX THIIepllapaMeTPOB MPOLEAYPH BHIUMCIEHUS BEPOSTHOCTEN IO YacTOTaM: Hamo Ju
HCII0Nb30BaTh snepHoe criaxubaHue (usekernel = TRUE) unu MOXKHO IPeAIONOXUAThL HOPMalIbHOE
pacmnpefiefieHre, a TakKke ClieiyeT I IPOBOIUTH KOPPEKIIHIO BeposiTHOCTEMH 1o Jlannacy fL. [Ins aToro
BOCIIONb3yeMcsi GhyHKIMe train() u3 nakera caret: library(caret). OnpenenumM yCloBUs IEPEKPECTHOM
npoBepku: train_control <- trainControl(method = 'cv', number = 10); Test <- train(species ~ ., data =
iris, trControl = train control, method = "nb"). Ilocne npoBemeHus NMepPeKPeCTHON IPOBEPKHU
TpebyeTcs OIeHUTh TOUHOCTh KiTacCH(PUKaIIUU

OrBet 1: pred <- predict(naive iris, iris[, -5])$class; Acc <- mean(pred == iris$species);
paste("Tounoctp=", round(100*Acc, 2), "%", sep = ""); BraBom: ## [1] "TouHOCTE=96%"

OtBert 2: Acc <- mean(predict(Test$finalModel, iris[, -5])$class == iris$species); paste("TouHocTb=",
round(100*Acc, 2), "%", sep=""). BriBog: ## [1] "TounocTs=96%". Bonee KkauecTBeHHOU MOMENHU B
pe3ynbTaTe IMePEeKPEeCTHOW MPOBEPKH IOCTPOUTL He YOanoCh, HO TOYHOCTh KjaccudukaTopa Ha
oby4Jarolei ¥ KOHTPOIbHOM BEIOOPKAX ocTajlach CTabUIIbHO BHICOKOM

[1K-10.4, IIK-10.1, TTK-10.2 , TTK-10.3

3. CuryanuoHHas 3agada Ne3: {515 npoBefeHUs AUCKPUMUHAHTHOTO aHalN3 BO3bMEM [laHHBIE
ABcTpanuiickoro mHCTUTyTa crnopTa (Australian Institute of Sport), mpemcTtaBneHHbIe Ha calTe
http://www.statsci.org/data/oz/ais.html. 2KeHIIUHEI-CHOPTCMEHKHA B KOJIUYECTBe 42 UYeI0BEK
pasgerneHs Ha Tpu rpynmnkl: BBall --- 3aHuMatomnmecs 6acket6onom; Row --- 3aHuMarwuecs rpedne;
Tennis --- 3aHUMawIecs TeHHUCOM. [1o pe3ynbTaTam 06cieqoBaHUs U3BECTHA MPUHAMIEXKHOCTD K
rpynmaM, a Takxke UMelTcd cienyiomme uaMmepenus: RCC -- Konu4yecTBO KPaCHBIX KPOBSHBIX TeJell;
WCC -- konmuuecTBO neikonutoB; Hc -- remaTokput; Hg -- remorno6un; Ferr -- KoHIeHTpaIus
dbeppuTuHa B mnasme; BMI -- ungexc Macchl Tena; SSF -- mioIamb KOXXKHOTO IMOKPoBa; %Bfat - mporeHT
xkupa; LBM -- muieynasa macca; Ht -- pocT Tena, cm; Wt -- Macca Tena, Kr.

1) HaliTu pacueTHOe 3HaueHne Kputepus KonMoroposa - CMUpHOBa
2) TocTpouTs MUHENHBIE KIaCCU(PUKAIUOHHBE PYHKIINN
3) TTocTpouTh KAHOHWYECKHE TUHEWHBIE JUCKPUMUHAIMOHHBIE QYHKIIUN

OtBeTt 1: B Tabnulle mpencTaBlieHbl NOIYyUYEHHBIEe pacyeTHhE 3HaYeHUs Kputepusi Konmoroposa-
CMupHOBA, KOTOPHIE {71 BCEX MePEeMEeHHbIX MeHblle TabmuuHoro 3Havyenus D {Ttabn} = 0,19221 gns
N = 42 u alpha = 0,05. CnegoBaTeNnbHO MOXKHO CYWTATh, YTO SMIUPUUYECKHNE paCIpefesieHus
IIepeMEHHLIX He OTINYA0TCS OT HOPMaIbHOTO, U IUCKPUMUHAHTHEBIN aHAIA3 MOXKXHO MPOBOAUTE

Otset 2: BBall = -461,297 + 0,083* Ferr + 5,075* Ht + 13,440* Hg - 2,577 * LBM - 8,962 * RCC;
Row = -452,5642 + 0,111* Ferr + 4,733* Ht + 16,069* Hg - 2,161* LBM- 10,684* RCC; Tennis =
-425,460 + 0,189*Ferr + 4,552* Ht + 13,365* Hg - 2,222 *LBM - 2,198 *RCC

Otser 3: D1 = 11,58854 + 0,03184* Ferr - 0,15080* Ht - 0,10716* Hg + 0,09658* LBM+ 2,14712 *



RCC; D2 = 2,36606 + 0,00233* Ferr - 0,10570* Ht - 1,53270*Hg - 0,17842*LBM+ 2,18169* RCC
OIIK-2.2 , OIIK-5.2

TecThbl

1. IPEUMYIIECTBA BAMUECOBCKOI'O ITOIXOIA

1) HpH KHaCCH(l)HKaHHH 00BbeKTa 3d00JHO OIIEHUBAKTCHA aIIPHOPHBIE BEPOSsATHOCTH €ro
NMPHHAIJIE2KHOCTH Kd2KTOMY U3 KJIaCCOB

2) Ha ero ocHOBe CTPOSITCSI MHOTHE MeTOIbl KIacCCHPUKAITUU

3) Ha mpakTuke QyHKIUS MPaBAoOmomo0us KIacCOB MPUXOOUTCS BOCCTAHABIMBATH II0 KOHEYHBIM
BEIOOPKAM HAHHBIX

4) BalecOBCKOe pemiamiee MPaBHIO yIO0OHO HCIOJIb30BaTh B KayeCTBe 3Ta/IOHA IPH
TECTHPOBAHHUH a/ITOPHTMOB KIaCCHPHUKAIMH Ha MOJE/IbHBIX TaHHBIX

5) Vi3BeCTHO HOBOJIBHO MHOTO METOLOB BOCCTAHOBJIEHUS IJIOTHOCTH, HO HY ONWH U3 HUX HE SBIISETCS
0e3yCIOBHO JTyYIKUM.

[IpaBuneHLIM OTBET: 1, 2, 4

[1K-2.1

2. BAITAYA KIIACCUP®PUKAIINHA CBOIUTCHA K

1) Hax0XKMMEeHUS YaCThIX 3aBUCUMOCTEH MeXy 00beKTaMU UITA COOBITUSIMU

2) ompenesieHHsI Kjlacca 00beKTa M0 ero XapaKTepHCTHKaMH

3) ompefenieHre 10 U3BECTHHIM XapaKTEePUCTUKaMU 00beKTa 3HaUeHNe HEKOTOPOTo ero mapaMeTpa
4) MorCKa He3aBUCUMBIX TPYII U UX XapaKTEPHUCTHUK B BCEM MHOXKECTBE aHaINu3UPyEMBIX JaHHBIX
[IpaBUNIBbHEINA OTBET: 2

[1K-10.1

3. 3AJAYA KJITACTEPU3ALIAHA 3AK/TIOYAETCA B

1) HaxXOXKOEeHMS YaCTHIX 3aBUCUMOCTEH MeXIy 00beKTaMU HIIH COOBITUSIMU

2) ompepesieHus Kacca 06beKTa 10 eT0 XapaKTePUCTUKAMHU

3) ompepeneHue M0 U3BECTHHIM XapaKTePUCTUKaMU 00heKTa 3HaUeHre HEKOTOPOT0 ero mapaMeTrpa

4) IIOHUCKad HE3aBHCHMBIX I'PYIIII H HX XdPAKTEPHCTHK B BCEM MHOZXKECTBE aHAJIH3UPYyEMbIX
JAaHHBIX

[IpaBunbHEIL OTBET: 4

[1K-10.4

IIpoMeKyTOYHBIH KOHTPOIb



Bompocsl K 3aueTy

1. HauTe K1accHPUKANHIO 3aJa4 MAIIHHHOTO O0yYEeHHUSI.

1) 1) O6yuenue c yuutenem (aHra. Supervised learning). MeTK# KJIacCoB Vi HOCTYIHEI BCe Cpa3y
(u3BECTHBI OTBETHL IJIS1 TOCTABJIEHHOM 3afayy). 3afiayu, KOTOPhle MOTYT pelaThCs 3TUM CII0CO00M:
Knaccudukanus, perpeccus. 2) O6yuenue 6e3 yuurtens (auria. Unsupervised learning). M3yudaer
IMUPOKHUH Kjlacc 3amaydy 06paboTKM [aHHBIX, B KOTOPHIX MU3BECTHHI TOJILKO OMMCAHUSA MHOXKECTBa
00BHeKTOB (00yuaroieit BEIOOPKH), U TpebyeTcss 00HAPYKUTh BHYTPEHHUE B3aMMOCBS3H, 3aBUCUMOCTH,
3aKOHOMEPHOCTH, CYLIEeCTBYIOIINE MeXAy o0beKTaMu. T.e. TDEHUPOBOUHLIE MaHHBEIE NOCTYIHHE BCE
cpa3y, HO OTBETHI AJid MIOCTaBIeHHOU 3aJayd HEM3BECTHHI. 3aflaud, KOTOpPhIE MOTYT PelaThCs 3TUM
crmoco0oM: KlacTepu3alusi, HaX0KIeHWe aCCOIMaTUBHLIX IIPABHUJI, Bbijada peKOMEHOAlUN (HalpuMep,
peKiaMa), yMeHbIIeHNe pa3MepHOCTH faTaceTa, 00paboTka ecTeCTBEHHOTro s3kiKa. 3) OO0yueHue c
YaCTUYHBIM NIPUBIEUYEHNEM yuuTesns (aHria. Semi-supervised learning). 3aHuMaeT MPOMeXyTOYHOE
II0JIOXKEeHUEe MeXay o0ydeHHeM ¢ yuuteneM u 0e3 yuutens. Kaxmblii mpeliefieHT IpeAcTaBisieT co0ou
mapy «00beKT, OTBET», HO OTBETHI M3BECTHHI TOIHKO Ha YaCTH IpeleaeHToB (Pa3meueHno mamo, mubo
ManionH(opMaTHBHAS YACTh). [IpEMEpPOM YaCTUYHOT'0 00yUYEeHHUsS] MOXKET IMOCITyKUTh COO0y4YeHue: Ba
unu 6onee o0y4aeMbIX aarOPUTMa MCIONB3YIOT OJWH M TOT Ke Habop JaHHBIX, HO KaX[IHU IIPU
00y4eHUHU UCIOJIb3YEeT pPa3INyHbEe — B Hleasle HEKOPPeIupyolie — Habophl IPpU3HAKOB 00HEKTOB. 4)
O6yuenue ¢ nogkpemnnenueM (auri. Reinforcement learning). YacTHbIl ciydai 00y4YeHUs C YIUTEIIEM,
CHUTHAIB IOOKPENeHns (IPaBUIbHOCTA OTBETA) BEIJAIOTCSA HE YUUTENeM, a HeKOTOPOH Cpedou, ¢
KOTOPOU B3aMMOMAEUCTBYeT IporpamMMa. Pa3Me4eHHOCTh JaHHBIX 3aBUCUT OT cpefbl. OKpyXKeHUe
00BI9YHO GOPMYIHPYETCS KaK MapKOBCKUU mpollecc npuHstus pemeHun (MIIIIP) ¢ KOHEYHBIM
MHOKECTBOM COCTOSIHUM, ¥ B 9TOM CMEICJIE aJITOPUTMBI 00yUeHHUS C IIOOKPEIIeHNeM TEeCHO CBSI3aHHI C
OUHaMHYECKUM MIPOTPaMMUPOBaHMEM. BeposSTHOCTH BHIUTPHIIEHN M Ilepexoda CocTosHu#M B MIIIIP
OOBIYHO SBISAIOTCS BEJIMYMHAMU CITy4alHbIMM, HO CTAllMOHAPHLIMM B paMKax 3afgauu. [Ipu o0yueHuu
MOJIKPEIJIEHHEM, B OT/IMUME OT 00yYEeHUs C YYUTEJIEM, HE IPENOCTaBIISIIOTCS BEPHBIE MapH "BXOIHbBIE
NaHHBIEe-OTBET", a MPUHATHE CYOONTUMAJbHBIX pelleHUM (JaloUIuX JIOKAJbHBIM 9KCTPEMyM) He
orpaHuYuBaeTcs sBHO. OOy4eHHe C MOOKPEINJEHUEM INHTAEeTCS HAaWTH KOMIPOMMUCC MEXAY
MCCIIeloBaHMEeM HEeU3Yy4YeHHBIX 006JlacTell ¥ MpUMeHeHNeM MMeIoMuXcs 3HaHuM (aHrin. exploration vs
exploitation tradeoff). 5) AktuBHoe o6yueHue (aHrn. Active learning). OTnudaeTcssi TeM, 4TO
oby4yaeMblli ©MeeT BO3MOXKHOCTb CAaMOCTOSITEIbHO Ha3HA4yaTh CHEAVIOUIHMM MPelefeHT, KOTOPHIT
CTaHeT U3BeCTeH. [IpuMeHseTCS KOrfa IOIyYeHre UCTUHON METKHU OJisg 00beKTa 3aTPYNHUTENbHO.
[ToaTOMYy aNTOPUTM AOJIXKEH YMETh ONpeaeNnsiTs, Ha KakKuxX 00beKTax eMy Hafio 3HaThb OTBET, YTOOHI
JIy4Ilie BCEro 00YYUTHCS, MOCTPOUTL HAUIIYUIIYI0 Mofelb. 6) OO6y4yeHue B pealbHOM BpeMeHH (aHTII.
Online learning). MoxeT OBITh Kak 00y4eHUEM C YUUTEIEM, TaK U 0e3 yuutens. Crnenuduka B TOM, 4TO
TPEHUPOBOYHEIE JAaHHbIE TIOCTYIAIOT II0CTIefoBaTebHO. TpebyeTcss HeMenJIeHHO IPUHUMAaTh pelleHne
10 KaXA0MYy IpelefeHTy U OOHOBPEMEHHO AOYy4YXWBaTh MOAENIb 3aBUCHMOCTU C YUETOM HOBHIX
IIpelLefeHToB. 3[1eCh CYIIeCTBEHHYIO POJIb UrpaeT hakTop BpeMeHHU.

[1K-10.1, I1K-10.2, TIK-10.3 , TIK-10.4

2. O0IIM# BH MEeTPHYECKOro KjIacCH(pHKaTopa

1) Metpuueckuii knaccudpukrartop (similarity-based classifier) — anroputm kKnaccupukauuu,
OCHOBAHHBIM Ha BBIYMCIIEHWHU OII€HOK CXOOCTBA MeXOy oO0ObeKTaMu. I[IpoCTeHUIMM METPUUYECKUM
KnaccuuKaTopoM SBISIETCS MeTon ONMMKaWUIIUX cocefied, B KOTOPOM KIacCUPUIUPYyEeMBId 00BEKT
OTHOCHUTCSI K TOMY KJIacCy, KOTOPOMY IIPHUHAMJIEKUT OOIBITUHCTBO CXO0XKHUX C HUM 00BbeKTOB. s
dbopManmu3aIuy MOHSITUS CXONCTBA BBOOUTCS (DYHKITMS PACCTOSHUS MexXay oO0bekTamu. Kak mpaBwuo,
XKEcTKoro tpeOoBaHus, YTOOH 3Ta QyHKIMS OblJIa METPUKOW HE MPEObSIBISETCS; B YaCTHOCTH,
HepaBeHCTBO TpeyrojbHMUKa BIOJHE MOXKET ¥ HapymaThCcsi. K MeTpHYeCKUM aJropurMaM
KiaccuuKaluy OTHOCATCS: MeTop Onuxkaumux cocemeid. MeTon moTeHIMaNbHEX QyHKIUN. MeTon
paguanbHBIX 0a3ucHBIX QyHKIUM. MeTon map3eHOBCKOTO0 OKHa. MeTon APOOGSAIMIMXCS 3TAJIOHOB.
ANTOPUTM BBIYKCJIEHUS OI[€HOK. ['MIoTe3a KOMIAKTHOCTH. MeTpuuecKue KlacCU(DUKaATOPH



OTIMPAIOTCS Ha TMIIOTEe3y KOMIIAKTHOCTH, KOTOpAs MpefnoaraeT, YTo CX0kue 00BbEKTHl Yallle JexkaT B
OTHOM KJlacCe, YeM B pa3HBIX. ITO O3HAYAET, YTO I'PaHHUIla MEXOYy KJlacCaM{ MMeeT HOCTATOYHO
IPOCTYI0 GopMy, ¥ Kiacchl 06pa3yioT KOMIAKTHO JIOKaIM30BaHHBIE 0671aCTH B IIPOCTPAHCTBE 00HEKTOB.
3aMeTI/IM, YTO B MaTeMaTH4Y€CKOM aHaJlu3€ KOMIIAQKTHBIMH HA3BIBAIOTCA OTPDAHMYEHHBIE 3aMKHYTEIE
MHOXeCTBa. I'unore3a KOMIIAKTHOCTH He UMeeT HUYEero 06H_IeF0 C 9TUM IIOHATUEM, U IIOHUMATHCA
CKopee B «OBITOBOM» CMBICIIe CJIOBa. becnpu3HakoBoe pacrmo3HaBaHue B MeTpPHYECKHX alrOpUTMax
KnaccuuupyeMeii 06beKT MOXKET ONMCHBATHCS He HAOOPOM NPHU3HAKOB, a HEIOCPEACTBEHHO
BEKTOPOM PACCTOSTHUH [0 OCTAIbHEIX 00BEKTOB 00yJalomel BEIOOPKU. B TaKux ciydasix TOBOPSIT TaKXkKe
0 OecIpHM3HAKOBOM pacno3HaBaHMU. Hampumep, CXOOCTBO TEKCTOB, XUMHUYECKUX (HOPMYII,
aMUHOKMCJIOTHBIX IIOCJIe0BaTeIbHOCTEN, U T.II. TOPA3[0 MPOLle U3MePSATh HEMOCPEeICTBEHHO, YeM
nmepexons K IMPU3HAKOBHIM onucaHusAM. [IpobGreMa BriOOpa MeTPUKU B ImpakTHUeCKUX 3amadax
KJlaccu(UKaIuy peiKo BCTPe4aloTCS TaKue «HieanbHble CIydyan», KOra 3apaHee U3BECTHA XOpoLIas
byHKUMSA paccTogHus. Ecyu 00BeKTH ONMUCHBAIOTCS YHCIIOBBIMU BEKTOPaAMU, YacTo 6epyT eBKIULOBY
MEeTPHUKY. OTOT BEIOOD, KaK IIPaBuji0, HUUYeM He 000CHOBAH — IIPOCTO 3TO MEPBOE, YTO MPUXOOUT B
ronoBy. [Ipu 3TOM He0OXOAUMO MOMHUTH, YTO BCE NMPU3HAKU AOJIKHBEI OBITH U3MEPEHHl «B OMHOM
MacmTabe», mydile BCEro — OTHOPMHUPOBAHL. B MPOTHBHOM ciy4yae MPU3HAK C HaubOONbUIUMU
YUCJIOBHIMU 3HA4YEHUSIMU OygeT MOMUHUPOBATH B METPUKE, OCTalibHble MPU3HAKU, PAaKTUUECKH,
y4UTHIBaTHCSA He OyayT. OmgHAKO M HOPMUPOBKA SIBNIIETCS BECbMa COMHUTENTbHOM 3BPUCTUKOM, TaK Kak
OCTaETCs BOMIPOC: «HEYXKeJH BCe MPU3HAKKU OOUHAKOBO 3HAYUMBI U IOIKHbI YYUTHIBATHCS TPUMEPHO C
OIMHAKOBEIM BecoM?» Ecnmu mpu3HAKOB CIUIIKOM MHOTO, @ PACCTOSHUE BHIYUCISIETCS KaK CyMMa
OTKJIOHEHUY [0 OTHENIbHBIM ITpU3HaKaM, TO BO3HUKAET MpobieMa MPOKIATUS Pa3MepHOCTH. CyMMEI
OOJIBIIIOT0 YUCIIa OTKIIOHEHUM C GOIBIION BEPOSITHOCTHIO UMEIOT 0UeHb OTM3KKe 3HaYeHUs (COracHO
3aKOHY Gombmiux yucen). [Togy4yaeTcss, 4TO B MPOCTPAHCTBE BHICOKOW Pa3MEPHOCTU BCE OOBEKTHI
IPUMEPHO ONMHAKOBO HaleKu APYT OT APYra; B 4aCTHOCTH, BhIOOP k GiumKaumx cocefeit CTaHOBUTCS
IpaKTUYEeCKHU ciy4danHeM. I[Ipo6nema pemraeTcs NyTEM oTOOpPAa OTHOCUTEIBHO HEOONBIIOTO YUCIa
nHpopMaTUBHEIX IIpU3HaKoB (features selection). B anropuTMax BHYUCJTIEHUS OLIEHOK CTPOUTCS
MHOKECTBO Pa3JIUYHbIX HaOOPOB NPU3HAKOB (T.H. OTIOPHBIX MHOXKECTB), AJIST KaXXI0T0 CTPOUTCS CBOS
GbyHKIINMS OMU30CTH, 3aTeM 110 BceM (QYHKIMSAM OIHM30CTH IPOU3BOAUTCS IOI0COBaHME. PaccyxkmeHus
Ha ocHOBe mpeneneHToB I[Tapamgurma CBR, case based-reasoning, BoO3HMK/IA KaK OJHO U3 HAIPaBIIEHUN
MCKYCCTBEHHOTO MHTEJINIEKTa. B 9KCIEPTHHIX CUCTEMaX BakKHO He TOJIBKO KJIaCCUULIUPOBATh OOBEKTH,
HO U BHIIaBaTh I0JIb30BaTeNM0 00bSICHEHNE IpefiaraeMoi knaccudukanuu. B metone 6nuxaiiiiero
cocefa Takue 00bSCHEHUS BRITJIAAAT BeCbMa pa3yMHO: «OOBEKT U OTHECEH K KJIACCy Y MMOTOMY, YTO K
3TOMY ke KJlacCy OTHOCHuCS Onu3kuil 00beKT oOydaltomieit BEIOOPKU X i». Takas «mpelefeHTHasI»
JIOTHKa XOPOIIO IMOHSTHaA 9KCIIEpTaM BO MHOTHUX IIPEeAMETHHIX 00/1acTdX (MegulliHe, TeOJIOTHH,
IOPUCTIPYAEHLIUN).



[nsa npousBonbHoro u € X oTcopTupyemM 0DOBEKTHI X1. ... . X/:

p(u.xﬂl)) < p(u,xi(,z)) 5 & aEe p(u.xi(,g)).

i - o

XE;} — - COoCen obbekTa U cpeaum xi, ..., Xy,
/ .

yt(;) — OTBET Ha /I-M Ccocefe obbeKkTa U.

MeTpuyeckuint anroputm Knaccudpumkayuu:

¥

a(u; X5 = argmax > | 9 = y| w(i, u),

cY
= g

w(i,u) — Bec (CcTeneHb Ba)kHOCTM) i-ro cocefla obbekTa U,
HeOTpULIAaTEsIEH, He BO3PAcTaeT Mo /.

OIlK-2.2

3. ChopmynupyiTe MOCTAaHOBKY 3ada4yH K/IaCTePHU3alHH

1) Knacrepuwi#t ananu3s (Data clustering) — 3apmauda pa3bueHuss 3afaHHOM BHIOOPKHM OOBHLEKTOB
(cuTyanuit) Ha HemepeceKaloluecs: MOOAMHOXECTBa, Ha3bBaeMhble KJacTepaMu, TakK, YTOOB KaXKabIi
KJIacTep COCTOSJ U3 CXO0XMUX 00BHEKTOB, a 00BEKTH pPa3HbIX KJIACTEPOB CYIIECTBEHHO OTIHUYAJIUCE.
3afava KiacTepu3aluy OTHOCUTCS K ITMPOKOMY Kjaccy 3amayd obydeHus: 0e3 yuutens. PaccMoTpum
IMPU3HAKOBOE OMHUCaHWe 00BeKTOB. KaXObi 00BEKT OMUCHIBAETCS HAOOPOM CBOMX XapaKTEPUCTHK,
Ha3bIBA€MBIX NTpU3HAKaMU. [IpU3HAKKU MOTYT OBITh YMCJIOBBIMU WM HEYMCIOBHIMU. KaXabili 00BEKT
OMMUCHIBAETCS PACCTOSHUSMU [0 BCEX OCTANIbHBIX 00BEKTOB oOydaromieid BHIOOpPKH. MaTpwuia
PacCTOSTHUY MOXKeT OBITH BRHIYMCJIEHA 110 MATpHUIle NMPU3HAKOBHIX ONUCAHUN 00HEKTOB OECKOHEYHBIM
YUCJIOM CII0CO00B, B 3aBUCHMOCTH OT TOTO, KaK BBECTH (QYHKIIUIO PACCTOSHUS (METPUKY) MEXAY
IPU3HAKOBEIMU ONKUCAHUSAMHU. HacCTO UCIONB3yeTCS €BKJIMA0Ba MeTpPHKa, OLHAKO 3TOT BHIOOD B
OONBIIMHCTBE CIy4YaeB SIBISETCS 3BPUCTHKONW KW 00YCJIOBIEH NHUINL COOOpaxkeHHUSIMHU ymoOCTBa.
OOpaTHas 3afada — BOCCTAHOBJIEHUE MPU3HAKOBLIX ONMKMCAHUM II0 MaTpUlle MOMapHLIX PaCCTOSTHUMN
MexXxay obbeKTaMu — B 00IeM cliydyae He MMEeT pPeIleHHus, a NpubIuKEHHOEe PelleHHe He
€IMHCTBEHHO X MOXET MMETh CYIIEeCTBEHHYIO NMOTPEIIHOCTh. JTa 3afladya pellaeTcss MeTOmaMu
MHOTOMEPHOTO IIKanupoBaHusi. TakuM 06pa3oM, MOCTAHOBKA 3afaydy KjacTepu3aluy 10 MaTpUlle
paccTosiHuY ABnsgeTcs 6onee obmeli. C APyroy CTOPOHHI, IPYU HalIW4YUK NPHU3HAKOBBIX OIMCAHUM 4acTo
ymaércs cTpouth 6osee 3 deKTUBHEIE METOAB KitacTepusanuu. Llenu knactepusauun: 1) IlonuManue
MaHHBIX IIYTEM BBISBJIEHUS KJIACTEPHOM CTPYKTYphl. Pa3buenre BEIOOPKY Ha TPYIIIIH CX0XKUX 00HEKTOB
MI03BOJISET YIPOCTUTD AalbHENIYI0 00paboTKy JaHHBIX ¥ NIPUHSTUS PEIIeHUM, MIPUMEHS K KaXaoMy
KJlaCTepy CBOM MeTOH aHanu3a (CTpaTerus «pa3fensail M BIacTBy#»). 2) CxXKaTue maHHBIX. Eciu
nucxXopmHas BeIOOPKa U3OKITOYHO OOJNbINAsi, TO MOXKHO COKPATUTh €€, OCTAaBUB 10 OfHOMY Haubosee
TUMIMYHOMY TIPEOCTABUTENIO OT KaXmoro kiacrepa. 3) O6HapyxkeHue HOBU3HH (novelty detection).
BrIensioTCa HETUITUYHBIE 00BEKTHI, KOTOPHIE HE YIAETCS MPUCOEIUHUTD HA K OQHOMY U3 KJTacTePoB. B
IIePBOM CJIydyae YHCJIO KJIaCTEPOB CTapaloTCs CHejlaTh IIoMeHbIIle. Bo BTOpoM ciydae BaxkHee
00€eCIeYuTh BEICOKYIO (MIH (GHUKCHPOBAHHYIO) CTEIIEeHb CXOACTBA 00BEKTOB BHYTPU KaXKIOTO KIacTepa,
a KJIaCTepoB MOXeT OBITh CKOJIBKO YIOHO. B TpeTheM ciiyyae HaubGOIbIINM WHTEPEC IPEeaCTaBIISIOT
OTHenbHEle 00BEKTH, He BIMCHIBAIOUINECS HU B ONUH U3 KJIacTepoB. Bo Bcex 3TUX ClydyasiX MOXKET
IPUMEHSTHCS HepapxXuuyecKkas KjlacTepu3alusi, Korga KpynHele KJIacTepsl Apo0siTcs Ha 6oee MeKue,
Te B CBOIO 0OUepenb OpPo0SATCS elé Menbye, U T. . Takue 3afadyl Ha3bIBAIOTCS 3afladaMyi TaKCOHOMUM.



Pe3ynbTaTOM TaKCOHOMUU SIBNIsIeTCS ApeBooOpa3Has uepapxudyeckas CTPyKTypa. [Ipu 9ToM KaXawii
00BEKT XapaKTepu3yeTcs IepeducieHneM BCeX KJIaCTePOB, KOTOPHIM OH IIPUHAMJIEXKUT, OOBIYHO OT
KPYIIHOTO K MeNKOMYy. BH3yanbHO TaKCOHOMUS IpPENCTaBIsgeTCsl B BuAe rpaduka, Ha3bBaeMoro
oeHAporpaMMo¥. KjmaccuyecKuM IPHMEPOM TaKCOHOMUK Ha OCHOBE CXOJACTBa SABISETCH
OvHOMMHAIbHAsS HOMEHKJIaTypa JKUBHIX CYIIeCTB, IpensioxeHHas Kaprnom JIunHeeM B cepenute XVIII
BeKa. AHAJIOTUYHBEIE CUCTEMATU3allMy CTPOSITCS BO MHOTUX 00/1aCTSIX 3HAHUS, YTOOH YIIOPSAHLOYUTD
nHMOPMAIKIo 0 60BIIIOM KonmuyecTBe 00beKTOB. Kimactepusarus (o6ydyeHue 6e3 yUuTesss) OTIHIaeTCs
ot knaccudukanuy (00y4eHus: c yuuTeneM) TeM, YTO MeTKU UCXONHHIX 00BbEKTOB y i M3HAYaIbHO He
3aflaHbl, ¥ faXxe MOXKeT ObTh HEM3BECTHO CaMO MHOXKECTBO Y. PelleHue 3amayu KiacTepusaluu
NPUHLUIIAAJIBHO HEOJHO3HAYHO, U TOMY €CTb HECKOJIbKO NpUUYuH: He cyliecTByeT OJHO3HA4YHO
HaWuIy4llero KpUTepus KadyecTBa KilacTepu3aluuu. FM3BeCTeH Lesblil psfi 9BPUCTAUYECKUX KPUTEPUEB, a
TaKXe P aJrOPUTMOB, He HMEIIINX YETKO BBIPDAXKEHHOT0 KPUTEPHUsS, HO OCYIIECTBIAIIINX
[OCTaTOYHO Pa3yMHYIO KJlaCTepU3aluio «II0 IOCTPOeHHUI0». Bce OHM MOT'YT faBaTh pa3HbE Pe3y/IbTaTHL.
Yucno kj1acTepoB, KakK IPaBUJIO, HEU3BECTHO 3apaHee U YCTAHABIUBAETCd B COOTBETCTBUU C
HEKOTOPHIM CyObeKTUBHEIM KpUTepueM. Pe3ybTaT KilacTepru3aluyl CyIeCTBEHHO 3aBUCUT OT METPHKY,
BEIOOD KOTOPOM, KaK IPaBUJIo, TakKe CyObeKTUBEH U ONpenesieTCs SKCIePTOM.

HaHo:

X — NpOCTPaHCTBO OOBLEKTOB;
Xt = {x;}le — obyyatoLLan BuIbopKa:;
p: X x X — [0,00) — yHKLUA pacCTOsiHUA Mexay obbekTamMu.

Haiitu:
Y — MHOXeCTBO KNacTepoB M
a: X — Y — anropuT™m knactepusaunu, Takme, 4To:
— KaXX[blii KNacTep COCTOUT U3 BN3KNX 0DBLEKTOB;
— 0BBLEKTLI Pa3HbIX KNACTEPOB CYLLECTBEHHO Pa3iNYHbI.

[1K-2.1, OIIK-5.2

Tectsl

1. OEJIBIO ITIOUCKA ACCOIITUATUBHLBIX ITPABUJI ABJIAETCHA

1) Hax0KeHHsI YaCTHIX 3aBHCHMOCTEH MeXKIy 00beKTaMH H/IH COOLITHSIMH

2) ompepeneHus Kjacca 06beKTa 0 ero XapakKTepUCTUKaMU

3) onpepneneHue 0 U3BECTHHIM XapaKTepUCTHKaMU 00beKTa 3HaueHre HEKOTOPOro ero mapaMeTpa
4) morcKa XapaKTEePUCTUK He3aBUCUMBIX TPYIII BO BCEM MHOXKECTBE aHaNN3UPyEMBIX JaHHBIX

5) moucKa He3aBUCHMEIX I'PYII BO BCEM MHOXKECTBE aHATMU3UPYEMBIX JaHHBIX

[IpaBunbHEIM OTBET: 1

OIIK-5.2

2. MOIEJIH IIOCJIEOOBATEJIBHOCTEM OIIAUCHIBAIOT

1) IIpaBUJIa UIIA Ha60p IIPaBUJI B COOTBETCTBHHU C KOTOPBEIMH MO2KHO OTHECTH OIITMCaHHue 7I000T0 HOBOTO



00BeKTa K OOHOMY M3 KJIaCCOB;

2) byHKUHH, KOTOpPbIe MO3BOJISIOT MPOTrHO3HPOBAaTh H3MEHEHHUS HeMPepPbIBHBIX YHC/IOBBIX
mapaMeTpoB;

3) (I)YHKLII/IOHEIJ'IBHBIG 3dBUCHUMOCTHU ME€XOY 3dBUCHUMBIMH U HE3dBUCHMBIMHU IIOKA3adTEJIIMU H
IIepeMeHHbEIMH B TIOHSITHOH YEJI0BEKY (bopMe;

4) rpyIIIbl, Ha KOTOPEIe MOXKHO Pa3feuTh 00beKTH, JaHHKIE 0 KOTOPHIX ITOJIBEPral0TCsT aHaIu3a.
[IpaBUNBbHEINA OTBET: 2

OIlK-2.2

3. BUObI IMHTBUCTUYECKOM HEOIIPEJTEJIEHHOCTH

1) HETOYHOCTh M3MePEeHUN 3HAYEHUU ONpeNeieHHONW BEJTUYUHBI, BHIIOIHSEMBIX (U3NYECKUMHU
npubopaMu

2) Heompene/IeHHOCTh 3HaYeHHH CI0B (MHOro3Ha4YHOCTh, PAa3MbITOCTh, HENMOHSITHOCTS,
HEYEeTKOCTh); HEOTHO3HAYHOCTH CMbIC/Ia (ppa3 (CHHTAKCHUYECKasi H CEeMaHTHYECKasl)

3) CJTy‘-IafIHOCTb (unmu Hanmu4ue B BHEIIHEN cpege HEeCKOJIBKHX BO3MOXKHOCTEH, Kaxaasa U3 KOTOPBIX
CJ'Iy‘-IElfIHBIM O6p830M MOXET CTaThb HefICTBHTeHBHOCTBIO); HeOoIIpengeJleHHOCThb 3HAYEeHU# CIIOB
(MHOFO3Ha‘-IHOCTB, Pa3MBITOCTh, HEACHOCTB, HEYETKOCTh)

4) HeOOHO3HAYHOCTH CMEICNIa ¢pa3 (CUHTaKCHYecKas U ceMaHTHu4YecKas)
[IpaBUNBbHEINA OTBET: 2

I[1K-10.2

2.10. IlppMepHasi TeMaTHKAa KYPCOBBIX PadoT (IIPOEKTOB)
[aHHBIA BUI Pad0Thl y4€OHBIM IVIAHOM He MPeayCMOTPeH



2.11. IlepeyeHb NMPAKTHYECKHUX YMEHHH/HABLIKOB

1 xKypc

2 ceMecCTp

Ne
o/

IIpakTHYeckKkue yMeHHUs

2

BrIiOHpaTh U MIPUMEHSITh IPOrpaMMHBIe IUTIaT(GOPMBI CHCTEM, OCHOBAHHBIX Ha 3HAHUAX,
C Y4€TOM OCHOBHBIX KpuTepHeB 3()(PeKTHBHOCTH U KauyecTBa GYyHKIIHOHHPOBaHMS.
YpoBens: YMeTh

IK-2.1

IIporpaMMHBIMHE IUTaT¢GOPMaMH CHCTEM, OCHOBAHHLIX Ha 3HAHHUSIX, C Y4€TOM OCHOBHBIX
KpuTepHeB 3 (PeKTUBHOCTH U KadyeCTBa (PYHKITHOHUPOBaHUsI.

YpoBens: Brnagets

IK-2.1

Pemrats 3ala4¥ 10 BHINOTHEHHIO KOIJIEKTHBHOM NMPOEKTHOH TesITeILHOCTH [IJIsI
CO3[JaHusl, MOAJEePKKH U HCHOIH30BaHUS CHCTEM HCKYCCTBEHHOT 0 HHTEJUIEKTa Ha
OCHOBE CKBO3HOH IH(PPOBOH TexHO/I0ruH «KoMIbIOTEepHOE 3peHHe» CO CTOPOHBI
3aKa34HKa.

YpoBeHs: YMeTh

I1K-10.1

HaBbIKaMH peleHUs 3aja4 10 BHIMOTHEHHUIO KO/UIEKTHBHON MPOEKTHOH IesATe/IbHOCTH
OJIsi CO3TaHHUs, MOAAEePKKH U HCIOJIb30BaHUA CHCTEM MCKYCCTBEHHOI'0 HHTE/IJIEKTa Ha
OCHOBE CKBO3HOM ITH(PPOBOH TexHOIOruH «KoMIbOTEepHOE 3peHHe» CO CTOPOHBI
3aKa34HKa.

YpoBens: BnageTs

ITK-10.1

Pemrats 3ala4¥ 1O BHINOTHEHHIO KOIJIEKTHBHOM NMPOEKTHOH NesITeILHOCTH [JIsI
CO31aHHus, IMOOOEPKKH H UCIIOJIb30BAaHHUSA CHCTEM HCKYCCTBEHHOI0O HHTEJIJIEKTa Ha
OCHOBE CKBO3HOM IH(PPOBOH TeXHOIOrHH «O0padoTKa eCTeCTBEHHOI 0 sI3BIKa» CO
CTOPOHBI 3aKa34YHKa.

YpoBeHs: YMeTh

I1K-10.2

HaBbIKaMH pelleHHs 3aJa4 10 BLIIOIHEHHUIO KO/UIEKTHBHOM IIPOCKTHOM IesATeIbHOCTH
IJIsI CO3AaHMUs, MOAIEePAKKH U HCI0IH30BaHUsI CHCTEM MCKYCCTBEHHOI'0 HHTE/IJICKTa Ha
OCHOBE CKBO3HOHM IH(PPOBOH TexHO/IOruH «00paboTKa eCTeCTBEHHOI 0 sI3bIKa» CO
CTOPOHBI 3aKa34YHKa.

YpoBens: BnageTs

ITK-10.2

Pemath 3a/la4y¥ 1O BHINOTHEHHIO KOIJIEKTHBHOHM NPOEKTHOH NesITeIbHOCTH I
CO3[aHusl, MOAJEPKKH U HUCIO/Ih30BaHUS CHCTEM HCKYCCTBEHHOT 0 HHTEJUIEKTa Ha
OCHOBE CKBO3HOH IH(PPOBOH TeXHO/IOTHH «PeKoMeHIaTe/TbHbIe CHCTEMbI H CHCTEMBI
NOIIEePKKH MPUHSATHS PElIeHHH» CO CTOPOHBI 3aKa3YHKa.

YpoBens: YMeTh

[1K-10.3




HaBbIkamMu penneHus 3a1a4 M0 BbINOITHEHHI0 KOJIJIeKTHBHOﬁ IIpOBKTHOﬁ nesaATe/;IbHOCTH
OJIsI CO3TaHHUs, MOOAEePXKKH U HCIOJIH30BaHUA CHCTEM HCKYCCTBEHHOI'0 HHTE/IJIEKTa Ha
OCHOBE CKBO3HOHM ITH(PPOBOH TEXHOJIOTHH «PeKoMeHIaTeIbHbIe CHCTEMbI H CHCTEMBbI
NMOJePXKKH IMPHHSATHS PeIlleHHH» CO CTOPOHBI 3aKa34YHKa.

YpoBens: BnageTh

I1K-10.3

Pemrats 3ala4¥ MO BHINOTHEHHIO KOIJIEKTHBHOHM NMPOEKTHOH NesITeILHOCTH [IsI
CO3aHusl, NOIAEePKKH M HCIHO/Ib30BaHUsI CHCTEM HCKYCCTBEHHOI'0 HHTE/IJIEKTa Ha
OCHOBE CKBO3HOHM IH(PPOBOH TeXHO/IOTHH «Pacro3HaBaHHEe H CHHTE3 PeYH» CO CTOPOHBI
3aKa34HKa.

YpoBens: YMeTn

IK-10.4

10

HaBbIKaMH pelleHHs 3a7a4 0 BLIIOIHEHHUIO KO/UIEKTHBHOM IIPOCKTHOH IesATeIbHOCTH
IJIS1 CO3TAaHUsA, MOATEPKKH 1 UCII0/Ib30BaHUsI CHCTEM HCKYCCTBEHHOI 0 HHTE/IJIEKTa Ha
OCHOBEe CKBO3HOM IIH(PPOBOM TeXHOIOrHH «Pacno3HaBaHHe H CHHTE3 peYH» CO CTOPOHBI
3aKa34YHKa.

YpoBens: BnageTh

[1K-10.4

11

Hcnonb30BaTh HHTE/IEKTya/IbHbIe HH)OPMAIIHOHHO-aHAJIUTHUYECKHEe CHCTeMBbI IpH
pellleH’H yIpaBJIeH4YeCKHX U HCCIeoBaTeILCKHUX 3aaay.

YpoBens: YMeTh

OIIK-2.2

12

HapbIKaMH HCIIOIH30BaHUS HHTE/UIEKTYa/IbHBIX HHPOPMaHOHHO-aHATUTHIECKHX
CHCTEM IIPHU pPEelIeHHH yIIPpaBJIeHYEeCKHX U UCCIeA0BaTe/IbCKHX 3aay.

YpoBens: BrnageTs

OIlK-2.2

13

Hcnonb30BaTh pa3/IHYHbIe 00IIeHayYHbIe, (pOopMajIbHbIE, IOTHKO-UHTYUTHBHBIE H
Apyrue MeToabl HCCIIeOBAaHUH U HHCTPYMEHTAPHH K HUM.

YpoBens: YMeTh

OIIK-5.2

14

IIpoBOOUTH CaMOCTOSITEILHbIE HCCIEJOBaHUsI, 000CHOBHIBATh aKTya/IbHOCTh H
NPAKTHYECKYI0 3HAYUMOCTh H30PAaHHOH T€Mbl HAyYHOr' 0 MCCJ/IeJOBAaHHUSA.
YpoBens: YMeThb

OIIK-5.2

15

Pa3muYHBIMHU 00IIeHaYyYHbIMH, ()OPMaIbHBIMHU, IOTUKO-HHTYUTHBHBIMH U IPYTUMH
MeTOdaMH HCC/IeIOBaHHH U HHCTPYMEHTapHeM K HHM.

YpoBens: Bnagets

OIIK-5.2




2.12. IlpumepHasa TeMaTuKa pedeparon (acce)

1 xKypc

2 ceMecCTp

No mi/mx Tembl pedepaToB
1 2
Buojoruyeckuii HeupoH, moaenb MakKamioka-IIuTTca Kak THHEHHbIH
K1accuukarop. PyHKIMM aKTHBAIlUH
1
[T1K-10.2
Anroputrm AdaBoost
2
OIlK-2.2
AJITOPHTMBI CEMITJIMPOBAHUSA
3
[1K-2.1
9BOIIOIMOHHBIH aHA/IU3 TAaHHBIX
4
[1K-10.3
MeTo[ ONITHMAJILHOrO MIPOPEeXXUBAHHUsI HEHPOHHOH CeTH
5
OIIK-5.2
HelpoHHBIE CETH [I/Isi MEIHIHHCKOr0 THArHOCTHPOBAHHUS
6
[TK-10.1
Mopaenu acCOMAaTHBHBIX MIPABHI H aJITOPHTMbI HX Ir'eHepaluu
7
[1K-10.4
0030p aJIrOPUTMOB KJIaCTEePH3allHH JaHHBIX
8

[K-2.1

AroputrMsl KjlacTepH3aliy Pa3HOTHIHLIX JaHHBIX Ha IPHMEPe pellleHus
MEeIUIUHCKOHN 3aJayu

[1K-10.1




10

IIpumeHeHHne rpadoBBIX aJITOPUTMOB K/IaCTepH3alllMy I PelIeHus 3aJadH C
YaCTHYHBIM 00y4eHHEeM

OIIK-2.2




2.13. YuebHO-MeTOOHYECKOE H HHPOPMAIITHOHHOE O0ecreueHre TUCIUIUTHHBI

2.13.1. IlepeyeHs OCHOBHOH JIUTEPATYPhl, HEOOXOTHUMOM [I/Isi OCBOCHHUS TUCIHUIITHHEI

Koi1-BO 3K3eMIIsIpoOB
Ne H ABTOD(-E1), MecTO H3TaHHs, Ha
aMMeHOBaHHe, BH] U3TaHUA COCTaBHTeIb(-H), B oudnuorexke
/i H31aTeIbCTBO, TO[ Kadeape
pedakTop(-bI)
1 2 3 4 5 6
[MonynsapHOe BBefleHNWe B COBPEMEHHHIN aHaJli3 JaHHLIX B CUCTEME M. : Topsraast THHs-
1 | STATISTICA : yue0. mocoOue myst By30B. - TEKCT : 37IEKTPOHHHIH. - B. I1. BopoBHUKOB TéﬁeKoI;a 2018 9BC iBooks -/-
URL: http://ibooks.ru/reading.php?productid=333369 ’ '
2.13.2. IlepeyeHb AOMOTHUTEILHOM JIUTEPATYPhI, HEOOXOTUMOH [IJIsi OCBOCHHS TUCIHIUIHHEI
Ko1-BO 3K3eMIIsIPOB
Mecrto
Ne H ABTOD(-B1), HW3TaHHS, B Ha
auMMEHOBaHHEe, BHJ U3TaHHUS COCTABHTEJIb(-H),
/o H3IaTenbCTBO, |Oudmuoreke | Kadgenope
pedakTop(-bI)
rom
1 2 3 1 5 6
1 HubopmaTuKa 1 MeIUIIMHCKAS CTAaTUCTHKA : yuebHOe mocobue. - TeKCT : 3JIeKTPOHHBIH. - en. T. H. lapuk ll\q/g)g;zaP:_Me pa KOH(?I\J/IIETaHT -
URL: https://www.rosmedlib.ru/book/ISBN9785970442432.html pen. L. H. Lap 2017 fua, Bgaqa
MareMaTryeckast CTaTUCTHKA B ME[UIMHE : yaebHOe mocobue myis By30B. - TEKCT : ] .
2 | snektponusi T. 2.. - URL: Eéﬁﬁgﬁgﬂm M. C. 1;502011{ Ba : Opau, 9BC IOpair -/-
https://urait.ru/viewer/matematicheskaya-statistika-v-medicine-v-2-t-tom-2-474045#page/1 ’
MaremaTiyeckas CTaTUCTHKA B MeIULIMHE : y4eOHOe IIoco0ue A By30B. - TEeKCT : . ,
3 | amexrpormit T. 1.. - URL: B. A. Mennx, M. C. | Mocksa : FOPaHT, | g0 popayy | -

https://urait.ru/viewer/matematicheskaya-statistika-v-medicine-v-2-t-tom-1-470543#page/1

ToxMmauesB

2021.




9BC

. pen. T. B. Mocksa :
MepguimHCcKas HH(GOPMATHKa : y4eOHUK. - TeKCT : ameKTpoHHbIH. - URL: 3apv6ura B. A 'S0TAP-Memia KoucynpranT -
https://www.studentlibrary.ru/book/ISBN9785970445730.html Py » DA fua, CTyZeHTa
KobGpunckuit 2018. (BY3)
MepuimHcKas nHGOpMaTUKa : yueOHUK. - TEeKCT : a7meKTpoHHbIH. - URL: B. II. Mockea : KOH(if]JS'I(b:TaHT
http://www.studmedlib.ru/ru/book/ISBNO785970436455.htm] Omenuenko, A. A. | IOTAP-Memua, | = o +
IeMmupoBa 2016. (BY3)
Mepuimackas nHpopMaTruKa. Kypc nekmmii : yae6HOe mocobue [y By30B. - TEKCT : C.H. Cankr-IleTepOypr SEC JTans -
anekTpoHHEIN. - URL: https://reader.lanbook.com/book/154391#1 ObmaueBcKast : JIans, 2021.
Csﬁzﬁggggsggue 1{\/{}(;531151 HCCIIeJOBaHUs B MeIUIIHHEe U 0MojIoTuy : yueb. mocobue. - TekCT ? E EI;}};)(}){I?;:;;B K pacHospex : 5EC .
: : ' L " | KpacT'MY, 2018. KpacI'My

https://krasgmu.ru/index.php?page[common]=elib&cat=catalog&res id=90457

K. B. llagpun




2.13.3. IlepeuyeHn pecypcoB HHGOPMAIHOHHO-TEIEKOMMYHHKAIITHOHHOM CETH
«AHTEepHET», HEOOXOTHUMBbIX [IJIsI OCBOCHHS TUCITHIUIHHBI

ITopsiIKOBBLIH HOMED

1

HaumenoBaHHue

Jlexmus 1: BBemeHue B aHanu3 DaHHBIX

Bun

HHTepHET-pecypc

®dopmMa gocTyma

https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3D4ctabcFySAo

PexomeHnayemoe
HCIIO/Ib30BaHHE

II71s1 TOBTOPEHMST OCHOBHAIX IIOHSITHH TEOPHUX BEPOSITHOCTEH U
MaTeMaTUYeCKON CTAaTHCTHUKHU, HEOOXOMUMBIX [JIS MaIbHEHIIero
YCIIEITHOT'0 OCBOEHUS Kypca.

ITopsiTKOBELIN HOMEP

2

HaunMmenoBanue

UCI Machine Learning Repository (pemo3utopuii MalinHHOTO
00y4eHwUs1)

Bun

HHuTepHET-pECYDC

®opmMa gocTyma

http%3A%2F%2Farchive.ics.uci.edu%2Fml%2Findex.php

PexomeHnayemoe
HCII0/Ib30BaHUE

I OTpaGOTKI/I IIPAaKTUYECKUX HAaBBIKOB B Pe€a/In3alli aJIrTOPUTMOB
MaIlIUHHOT'O 06yqu1/1${ Ha peaJIbHBIX JaHHBIX

ITopsiTKOBBLIH HOMEP

3

HauMenoBaHHe

MamwuHaHOe 06y4YeHne sl quarHocTuky 3aboneBanui mo IKI - K.B.
Bopontnios

Bun

HHTepHET-pecypc

®opMa goCTyIIa

https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DrRe5KKx4mtE

Pekomenaoyemoe

KoHcynbpTaTUBHOE
HCHOJIb30BaHHEe
ITopsAIKOBLIH HOMEP 4

HauMeHnoBaHHe

MammnHoe obfydenue (kypc nexmui, K.B.BopoH110B)

Bun

WHTepHeT-pecypc

®opMa gocTyma

http%3A%2F%2Fwww.machinelearning.ru%2Fwiki%2Findex.php%3Ftit
1€%3D%25D0%259C%25D0%25BE

Pekomennyemoe

KoHcynbpTaTUBHOE
HCHOJIb30BaHHe
ITopsAIKOBBLIH HOMED 5




HaunmMeHnoBaHHe

MeTtopst knnactepusanuuu - K.B. BopoH1I0B

Bun

HHTepHET-pecypc

®opMa goCTyIa

https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DoWRmzf9el-c

PexomeHnaoyemoe

KoHCynbTaTUBHOE
HCIOJIb30BaHHEe
ITopsAIKOBLIH HOMED 6

HaunmenoBaHHue

[Iporao3upoBaHue BpeMeHHEBIX PAR0B - K.B. BopoH1I0B

Bun

HHTepHET-pecypc

®opMa gocTyma

https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DRdATxLXmbvjY

PekomeHnayemoe

KoHCynbTaTUBHOE
HCIOJIb30BaHHEe
ITopsiTKOBBLIH HOMEP 7

HaumenoBaHHue

Henponnsie cet KoxoHeHa

Bup

HHTepHET-pecypc

®opma gocrTyna

http%3A%2F%2Fneuronus.com%2Ftheory%2F961-nejronnye-seti-kokh
onena.html

PekomeHnayemoe
HCIIOJIb30BaHHE

IIns noarotoBke K TeMe HelipoCeTu

IopsiTKOBEIN HOMEP

8

HaunmMeHnoBaHHe

Teopm{ B 00JTaCTH HEYETKOH JIOTUKK ¥ HEYETKOT0 MHOXKECTBA

Bun

HHTepHET-pecypc

®opMa goCTyIa

http%3A%2F%2Fneuronus.com%2Ffl%2F45-theory.html

Pexomennyemoe
HCIIOJIb30BaHHE

II71 TOATOTOBKY K 3aHATHIO HedueTKas noruka

IMopsAaKOBbBIi HOMEP

9

HauMeHoBaHHe

ITouck acconraTuBHEIX npaBul - K. B. BopoH1ioB

Bupn

HHTepHeT-pecypc

®opma gocTtyna

https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DsTWA0ALHdbU%26t%

3D2863s
Pexomernyemoe KoHCynbTaTUBHOE
HCIOJIb30BaHHe
ITopsiTIKOBBLIM HOMEP 10




HaunMeHoBaHHe

Jlormyeckue anropuTMel Kinaccudukaiuu - K.B. BopoHIioB

Bun

HHTepHET-pecypc

®opma gocTyna

https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3Dgk-9KHobGHA

PexomeHnayemoe

KoucynsTaTvBHOE
HMCII0/Ib30BaHUe
ITopsATKOBLIH HOMEP 11

HaumenoBaHHe

Bubnuotexka scikit-learn

Bun

HuTepHET-pECYDC

®opma gocryna

https%3A%2F%2Fscikit-learn.org%2Fstable%2F

Pexomenayemoe

KoncynsratusHOE
HCIOJIb30BaHHEe
ITopsATKOBLIH HOMEP 12

HaumMenoBaHHe

AJ'I]"OpI/ITMbI WHTEJIJIEKTYaJIbHOT'O aHaJIn3a JaHHBIX

Bun

HHuTepHET-pecypc

®opMa goCTyIIa

https%3A%2F%2Ftproger.ru%2Ftranslations%2Ftop-10-data-mining
-algorithms%2F

Pexomenoyemoe
HCII0/Ib30BaHUe

Top-10 anropuT™MoB UHTEJJIEKTYaIbHOTO aHa/INu3a JaHHBIX

ITOpSITIKOBLIM HOMEp

13

HaumMmeHnoBaHHe

Busyanusanus gaHHBIX ¢ Python

Bupn

HHuTepHET-pecypc

®opma gocryna

https%3A%2F%2Fhabr.com%2Fru%2Fcompany%2Fods%2Fblog%2F323210%
2F

Pexomenayemoe
HCIOJIb30BaHHe

I OTIONTHUTENbHEIN MaTepral

ITopsAIKOBBLIH HOMED

14

HaumenoBaHHue

O0630pP OTKPHITHIX HCTOYHMKOB HAHHBEIX MEIUITMHCKUX N300PaKeHnH [
MaIlIMHHOTO 00y4YeHusT

Bun

HHTepHET-peCcypC

®opMa gocTyma

https%3A%2F%2Fwebiomed.ai%2Fblog%2Fobzor-otkrytykh-istochnik
ov-dannykh-meditsinskikh-izobrazhenii-dlia-mashinnogo-obuche
niia%?2F

PekomeHnayemoe
HCIIOJIb30BaHHE

IUIST TPOBEMIeHUsT CAMOCTOSITeIIbHEIX UCCITeIOBaHUN




ITopsAIKOBBLIH HOMED

15

HaunmMenoBaHHe

Bubnuoteka Tensorflow

Bun

HHTepHET-pecypc

®opMa goCTyIIa

https%3A%2F%2Fwww.tensorflow.org%2F

Pekomennyemoe

KoncynbraTuBHOE
HCHOJIb30BaHHEe
ITopsAIKOBLIH HOMED 16

HaumenoBaHHue

[Imapranka 10 pa3HOBUOHOCTSIM HEMPOHHBIX ceTelr. YacTh mepBasd.
JneMeHTapHbEIe KOHDUTYpaLun

Bun

HHTepHET-pecypc

dopma gocTyna

https%3A%2F%2Ftproger.ru%2Ftranslations%2Fneural-network-zoo
-1%2F

PexomeHnnyemoe

KoHCynbTaTUBHOE
HCHOJIb30BaHHEe
ITopsATKOBBLIH HOMEP 17

HaumeHnoBaHHe

CBepTouHast HEUPOHHAS CEThb, YaCTh 2: 00yUYeHNE alTOPUTMOM
00paTHOTO PaCIPOCTPAHEHUS OITHOKH

Bun

HHTepHET-pecypc

®opma gocTyna

https%3A%2F%2Fhabr.com%2Fru%2Fpost%2F348028%2F

Pexkomenayemoe

KoHcyneTaTuBHOE
HCIO/Ib30BaHHEe
IopsAOKOBLIM HOMEP 18

HaunmeHnoBaHue

Jlexuuu Texuocheps. HelipoHHEE CETH B MAIIUHHOM 00y4YeHUN

Bun

HHuTepHET-pecypc

®opmMa gocTyna

https%3A%2F%2Fhabr.com%2Fru%2Fcompany%2Fmailru%2Fblog%2F3449
82%2F

PexomeHnagyemoe
HCI0/JIb30BaHHe

KoHcynbTraTuBHOE, 1151 0TPab0OTKY HABRIKOB IIOCTPOEHUS HEMPOHHEIX CeTeM.
Cnucok nekuuii: 1. OCHOBEI HeMpOHHEIX ceTel. 2. [Togpo6HOCTH 00yueHus
HeWpOHHEIX ceTel. 3. Bubnuorexu nmns riyouHHOr0 006ydeHus. 4.
CBEpPTOYHEIE HEMPOHHEIE CETH. 5. YIIyUllleHNe CXOOUMOCTH HelpoceTen. 6.
ApXuTEKTYpH TTyOUHHHIX ceTel. 7. MeTonsl onTuMu3anuu. 8. HelipoHHEe
CeTH OJIsl CHUXKEHHS pa3MepHocTei. 9. PekyppenTHrie cetr. 10. O6paboTKa
ecTeCcTBeHHOrO g3blKa. 11. Conepruyatomue cetu (GAN). 12. Bapuanuonnsie
KooupoBIMKY U Artistic Style. 13. O6yuenue ¢ nogkpemienuem 1. 14,
OOyueHue C IOOKPETIEHNEM 2.

ITopsAIKOBLIM HOMED

19




HaumenoBaHHue

Knaccudukanus, perpeccus u Apyrue anroputMel Data Mining ¢
KCIIOJIb30BaHueEM R

Bun

HHTepHET-pECYypC

®opMa JoCTyIIa

https%3A%2F%2Franalytics.github.io%2Fdata-mining%2Findex.htm
1

PexomeHnaoyemoe

KoHCcynbTaTUBHOE
HCHOJIb30BaHHEe
ITopsAIKOBLIH HOMED 20

HaunmenoBaHHue

HawBHbI 6aeiCOBCKMI KiTacCHPUKATOP

Bun

HHTepHET-pecypc

®opmMa gocTyma

http%3A%2F%2Fdatascientist.one%2Fnaive-bayes%2F

PekomeHnoyemoe
HCII0/Ib30BaHUe

s HpOpaGOTKI/I IIPAaKTU4YECKHNX HAaBLIKOB

ITopsAIKOBBLIH HOMED

23

HaumenoBaHHue

Jlexknusa 1. Heuponusle cetu. Teopus

Bup

HHTepHET-pecypc

®opma gocrTyna

https%3A%2F%2Fcompscicenter.ru%2Fcourses%2Fdata-mining-pytho
n2%2F2018-autumn%?2Fclasses%2F3997%2F

PekomeHnaoyemoe
HCII0JIb30BaHHUe

Mopenb HelpoHa. AKTHBALMOHHAS QYHKIMsA. CeTH IPSIMOT0
pacnpocTtpanenus (FeedForward Neural Network). ApxutekTypa
HelipoHHOI# ceTu. KoHHEKTHUBK3M (connectionism).

ITopsiTKOBBLIH HOMED

25

HaunmenoBaHHue

Jlekmust 3. OOy4ueHre HEUPOHHBIX ceTell B Keras

Bun

HHTepHET-pecypc

®opma gocrTyna

https%3A%2F%2Fcompscicenter.ru%2Fcourses%2Fdata-mining-pytho
n2%2F2018-autumn%?2Fclasses%2F3999%2F

Pexomennyemoe
HCIIOJIb30BaHHE

[TpuMep oOyueHUs HelpoHHOU ceTh. Kputepuu KadectBa B Keras.
HHuanu3alysa BeCoB HEMPOHHOU ceTu B Keras.

ITopsiTKOBLIH HOMeEP

26

HaunmMenoBaHHe

O630p CAaMBIX IIOMIYJIAPHBIX aJITOPUTMOB MAIIMHHOT O O6y‘-IeHI/IH

Bun

HHTepHET-pecypc

®opmMa gocTyma

https%3A%2F%2Ftproger.ru%2Ftranslations%2Ftop-machine-learni
ng-algorithms%2F




PexomeHnayemoe
HCIOJ/Ib30BaHHe

KOHCYJIbTaTHUBHOE

ITopsiTKOBLIM HOMEP

27

HaumMmenoBaHHue

OTKpEHITHIH Kypc MamuHHEOT0 00y4uenus. Tema 3. Knaccudukanmsi, mepeBbs
pelleHu ¥ MeTon OIHXKaAWIINX cocene

Bupn

HHTepHeT-pecypc

®opma gocryna

https%3A%2F%2Fhabr.com%2Fru%2Fcompany%2Fods%2Fblog%2F322534%
2F

PexomeHayemoe
HCNOJIb30BaHHUE

[Tone3HsIl MaTepua, KOHCYIbTaTUBHEIN

ITopsAIKOBLIH HOMED

28

HaunmMeHnoBaHHe

CBépTO‘-IHBIe HeﬁpOHHBIe CeTHu OJId BU3YyaJIbHOT'O PACIIO3HABAHHUA

Bun

HHTepHET-pecypc

®dopmMa gocTyma

https%3A%2F%2Fwww.reg.ru%2Fblog%2Fstenfordskij-kurs-lekciya-
1-vvedenie%2F

Pexomennyemoe
HCIIOJIb30BaHHE

KoncynbraTrBHOe. Kypc «CBEPTOUHBIE HEUPOHHbIE CETH AJIS
BH3yalbHOT0 pacno3HaBaHus» (Convolutional Neural Networks for
Visual Recognition) oT nHkKeHepHOU MKOIH CT3HPOPACKOTO
yauBepcuteTa (Stanford University School of Engineering). M3 sToro
Kypca Bl y3HaeTe, KakuM 00pa3oM riny0okoe oOydeHre IPUMEHSIETCS B
KOMIIBIOTEDHOM 3DEHUH, a TaKXKe Hay4YUTeCh CO3aBaTh U HACTPauBaTh
COOCTBEHHBIE HEMPOCETH.

IMopsAIKOBLEIM HOMEP

29

HauMmenoBaHHe

['myGokue CBEPTOYHBIE HEHPOCETH: PYKOBOACTBO [JIsE HAYMHAIOIIMX

Bupn

HHTepHET-pecypc

®opma gocTtyna

https%3A%2F%2Fmedium.com%2Fnuances-of-programming%2F%25D0%25
B3%25D0%25BB%25D1%2583%25D0%25B1%25D0%25BE%25D0%25BA%25D0%25
B8%25D0%25B5-%25D1%2581%25D0%25B2%25D1%2591%25D1%2580%25D1%2
582%25D0%25BE%25D1%2587%25D0%25BD%25D1%258B%25D0%25B5-%25D0%
25BD%25D0%25B5%25D0%25B9%25D1%2580%25D0%25BE%25D1%2581%25D0%
25B5%25D1%2582%25D0%25B8-%25D1%2580%25D1%2583%25D0%25BA%25D0
%25BE%25D0%25B2%25D0%25BE%25D0%25B4%25D1%2581%25D1%2582%25D0
%25B2%25D0%25BE-%25D0%25B4%25D0%25BB%25D1%258F-%25D0%25BD%25
D0%25B0%25D1%2587%25D0%25B8%25D0%25BD%25D0%25B0%25D1%258E%25
D1%2589%25D0%25B8%25D1%2585-99fc83022bab

Pexomengyemoe

KOHCYJ'I]:TaTI/IBHOG
HCII0/Ib30BaHHE
ITopsiTKOBBLIH HOMED 30

HaunmenoBaHHue

AcconuaTyBHbIE IpaBufia cuiamu Python 3

Bupn

HHTepHET-pecypc




®opmMa gocTyma

https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3D7cniTNfJUXU

PexomeHnayemoe
HCII0/Ib30BaHUE

KOHCYJ'IBTaTI/IBHOG




2.13.4. Kapra nepeunsi ”HGOPMaIMOHHBIX TEXHOJIOTHH, HCIO/Ib3yEeMbIX IPH OCYIECTBIEHHH 00pa30BaTe/IbHOI0 MPoIecca M0 TUCIHIIINHE,
BK/II0Yas NepevyeHb MPOrpaMMHOI0 ofecredeHusi H HHGOPMaIlHOHHBIX CIIPAaBOYHBIX CHCTEM IO cnenuaabHOCTH 38.04.02 MeHe X KMeHT
HaINPaBJIEHHOCTH (Ipoduib) «YnpasjieHne B 3TpPaBOOXPAaHEHHH Ha OCHOBE MHTE/UIEKTYa/IbHOI'0 aHa/IM3a JaHHBIX» /IS 0OYHOH ()OPMBbI

o0y4eHHst
Ne Bun HaumeHoBaHue Pexum moctymna Hoctyn PexoMeHyeMoe
/I HCII0Ib30BaHUE
1 2 3 4 5 6
1. Bupgeoypoku MpakTHYeCKUX HaBLIKOB -/- -/- -/- -/-
2. Bupeoneknun -/- -/- -/- -/-
3 Y4eOHO-MeTOOUYEeCKUN KOMITJIEKC OIS - - - -
' OUCTAHIMOHHOTO 00y4eHUs
4, [TporpammMHOe obeceyeHmne -/- -/- /- /-
9BC KpacI'My
«Colibris» [To moruHy/mapomko
9BbC KoHcynbTaHT https://krasgmu.ru [To noruny/mapos:o
crymenTa BY3 http://www.studmedlib.ru/ [To moruHy/mapomko
9BC KoHCynmbTaHT http://www.medcollegelib.ru/ | ITo noruny/maposmio
ctynmenTta Konnemx https://ibooks.ru/ [To moruHy/mapomko
9BC Aubykc https://www.books-up.ru/ [To noruny/mapomio
9BC Bykan https://e.lanbook.com/ [To moruHy/mapomko
9BC Jlaub https://www.biblio-online.ru/ [To noruny/mapos:o
9BC KOpaiurt https://www.medlib.ru [To nmoruuy/maporto, [115 CaMOCTOATEBHOM
5 HMudopmanmoHHo-cripaBouHble cucteMbl B | 95C MedLib.ru https://elibrary.ru/ o IP-agpecy PaGoTHL, mpH

0a3bl MAHHBIX

H3Bb elibrary

Bl Web of Science
BII Scopus

9MFE KoncynbTaHT
Bpada

Wiley Online Library
Springer Nature
ScienceDirect
(Elsevier)

CIIC
KoncynsrauTllntoc

http://webofscience.com/
https://www.scopus.com/
http://www.rosmedlib.ru/
http://search.ebscohost.com/
http://onlinelibrary.wiley.com/
http://journals.cambridge.org/
https://rd.springer.com/
https://www.sciencedirect.com/
http://www.consultant.ru/

[To noruny/maporsto,
nio [P-agpecy
[To IP-apmpecy
[lo noruny/maporn:o
[To IP-apmpecy
Ilo IP-ampecy
[To IP-apmpecy
Ilo IP-ampecy
[To IP-apmpecy
Ilo IP-ampecy

IIOATOTOBKE K 3aHATUMAM




2.13.5. MaTepHaIbHO-TEXHHYECKasi 0a3a TUCIHIUIHHBI, HE00X0TUMas IJIs1 OCYIIeCTB/IEHHsI 00pa30BaTe/ILHOI0 Mpolecca 1mo
DUCHHUIUIHHE "MallliHHOe 00yYeHHe H HeHPOHHEIE CeTH B MeTUIIHHE" M0 cnenHaIbHOCTH 38.04.02 MeHeaKMeHT
HallpaB/IeHHOCTH (mMpoduab) «YnpaBjieHHe B 3TPaBOOXPAaHEHHH Ha OCHOBE HHTE/IJIEKTYya/IbHOI0 aHa/In3a JaHHbIX» (O4HOe,
Briciiee odopa3oBanue, 2,00) miss ouHOH GOPMBI 00YUEHHST

Ne m/mx HaunMmeHOBaHHe Kon-Bo ®opmMa HCII0Ib30BaHUSA

1 2 3 4

ay[IUTOPUS IS TPOBENEHUS 3aHSITUYN JEKIIMOHHOTO TUMA, OIS IPYIIIOBEIX U
WHAMBUOYAJbHBEIX KOHCYIbTALUWHN, [AJIS TEKYLIET0 KOHTPOJIS ¥ IIPOMEKYTOUHOH
aTTecTaluuu

Aymgutopus Nel [IporpamMmHOe obecniedenue: Microsoft Windows: 43344704, 60641926,
60641927, 61513487, 61513488, 65459253, 65459265, 69754734, 69754735
Microsoft Office: 43344704, 60641927, 61513487, 65459253

Kaspersky Endpoint Security: 17E0-180524-112536-910-593

1 IIpoekTop 1
2 Muxkpodon 1
3 Iocka 1
4 KommsioTep 1
5 Kosnonku 1
6 [TpoeKIMOHHEIN SKpaH 1
7 Tpubyna 1
8 Cromnet 60
9 [TocamouHEle MecTa 360
10 |HapykuronHas cucteMa Mcrok Clu 1
11 | AKycTHYeCKHUl YCUIUTENb U KOJIOHKHU 1




Aymutopuss No2

ay[IUTOPUS IJIsT TPOBENEHUS 3aHSITUYN JEKIIMOHHOTO TUIA, OIS IPYIIIOBEIX U
WHAVBUOYAJIbHEIX KOHCYIbTALWHU, TS TEKYLIET0 KOHTPOJIS ¥ IIPOMEKYTOUHOH
aTTecTaluuu

[TporpammHoe obecreuyenne: Microsoft Windows: 43344704, 60641926,
60641927, 61513487, 61513488, 65459253, 65459265, 69754734, 69754735
Microsoft Office: 43344704, 60641927, 61513487, 65459253

Kaspersky Endpoint Security: 17E0-180524-112536-910-593

1 [IpoekTop 1

2 Muxkpodon 1

3 Iocka 1

4 KommsioTep 1

5 Konorku 1

6 [TpOeKIMOHHEIN SKpaH 1

7 Tpubyna 1

8 Crosel 60

9 [TocagouHkle MeCTa 360
ay[UTOPHS OJIs IPOBENEHUS 3aHSITUMN JEKIIMOHHOTO TUIA, OIS TPYIIIIOBHIX U
WHOWBUAYATbHBIX KOHCYIbTAIIUH, IS TEKYIIEr0 KOHTPOJIS U MTPOMEXYTOYHOM
aTTecTaluuu

Aymutopus Ne3 [Tporpammuoe obecrneuenue: Microsoft Windows: 43344704, 60641926,

60641927, 61513487, 61513488, 65459253, 65459265, 69754734, 69754735
Microsoft Office: 43344704, 60641927, 61513487, 65459253
Kaspersky Endpoint Security: 17E0-180524-112536-910-593

1 [IpoekTop 1

2 MuxkpodoH 1

3 INocka 1

4 | KommeroTep 1

5 Kononku 1




6 [TPOEKIIMOHHBIN 5KpaH 1

7 Tpubyna 1

8 Cronst 32

9 ITocamouHBIE MecTa 256
ay[UTOPHS IJ1s IPOBENEHUS 3aHATUMN JIEKIIMOHHOTO TUIA, IJIS1 TPYIIIIOBEIX 1
MHOVMBUAYATbHBEIX KOHCYIbTAINM, AJIS TEKYIIET0 KOHTPOIS U TPOMEKYTOYHOM
aTTecTauuu

JIEKIIHOHHBIH 3aJI Ta00pPaTOPHOro Kopiyca [TporpamMmHoOe obecnedenue: Microsoft Windows: 43344704, 60641926,

60641927, 61513487, 61513488, 65459253, 65459265, 69754734, 69754735
Microsoft Office: 43344704, 60641927, 61513487, 65459253
Kaspersky Endpoint Security: 17E0-180524-112536-910-593

1 [IpoekTop 1

2 Mukpodonr 1

3 Iocka 1

4 | KoMIbTep 1

5 Kononku 1

6 [TpOEeKIMOHHEIN 5KpaH 1

7 TpubyHa 1

8 Crome 60

9 ITocamouHbIe MecTa 300

10 | Mupyknuonsas cucteMa Mctok Clu 1

JIeKIIMOHHBIN 3aJ1 MOP(OTIOTHIECKOro KopIyca

ayIUTOPUS IJIsT TPOBENEHUS 3aHSITUHN JEKIIMOHHOTO TUIA, IJIST TPYIIIOBBIX U
WHOWBUOYAJbHEIX KOHCY/IbTALWH, TS TEKYLIET0 KOHTPOJIS ¥ IIPOMEXKYTOUHOH
aTTecTaluuu

[TporpammHoe obecmeuenue: Microsoft Windows: 43344704, 60641926,
60641927, 61513487, 61513488, 65459253, 65459265, 69754734, 69754735
Microsoft Office: 43344704, 60641927, 61513487, 65459253

Kaspersky Endpoint Security: 17E0-180524-112536-910-593




1 [IpoekTop 1

2 Muxkpodon 1

3 Iocka 1

4 KommsioTep 1

5 Komnonku 1

6 [TpoeKIMOHHLIM 3KpaH 1

7 Tpubyna 1

8 Cromnel 100

9 [TocamouHEle MecTa 350

10 |HapykuronHnas cucteMa Mcrok Clu 1

11 | AKyCTU4eCKuy YCUNIUTEb U KOJIOHKU 1
ayguTOpHS IJIs1 IPOBENEHUS 3a111${mf1 TIEKIMOHHOTO THIIA, [IIA TPYNIOBEIX #
MHIVBUOYAbHEIX KOHCY/IbTAlUH, A7 TEKYIIEro KOHTPOJIS ¥ IIPOMeXKYTOUHOH
aTtTecTalyuu

AKTOBBIH 3aJ1 ITporpammHuoe obecmeuenue: Microsoft Windows: 43344704, 60641926,

60641927, 61513487, 61513488, 65459253, 65459265, 69754734, 69754735
Microsoft Office: 43344704, 60641927, 61513487, 65459253
Kaspersky Endpoint Security: 17E0-180524-112536-910-593

1 [TpoekTop 1

2 MuxkpodoH 2

3 Iocka 3

4 | KoMIbTep 1

5 Konorku 1

6 [TpOEKIMOHHEIN 5KpaH 1

7 Tpubyna 1

8 Cromnet 40




9 ITocapmounble MecTa 200
10 |HapykuronHnas cucteMa Mcrok Clu 1
11 | AKyCTH4YeCKUy YCUNIUTEb U KOJIOHKU 1
yueOHasl ayoguTOpHUs AJiS IPOBEeeHNs 3aHATUM CEMUHAPCKOTO TUIA, ayAUTOPUS
[JISI TPYIIIOBRIX M MHAMBUAYATbHEIX KOHCYIbTAINH, 7T TEKYIIEr0 KOHTPOIIS U
IIPOMEXKYTOYHOU aTTeCTalNN
[Tporpammuoe obecneuenue: Microsoft Windows: 43344704, 60641926,
60641927, 61513487, 61513488, 65459253, 65459265, 69754734, 69754735
KoMnbloTepHbI# Ki1acc Ne5 (3-90) Microsoft Office: 43344704, 60641927, 61513487, 65459253
Kaspersky Endpoint Security: 17E0-180524-112536-910-593
Csob6omHo pacrnpoctpansemoe [10: Google Chrome, Mozilla Firefox, Adobe
Reader, VLC Media Player, 7-zip, Daemon Tools Lite, Firebird, Gimp, PSPP, R,
GNU Octave, STADIA, Bloodshed Dev-C++, Open Office, AnyLogic Personal
Learning Edition
1 MynbTUMeIUNHBIN IPOEKTOP 1
2 KommnexT yueOHOU MeOesu, I0CaT0YHEIX MECT 15
3 KommrsioTep 15
4 IKpaH 1
yueOHast ayoguTOpHUs OJIS TPOBEIeHUs 3aHATUM CEMUHAPCKOTO TUIA, ayAUTOPUS
[JISI TPYIIIOBBIX ¥ MHAUBUAYATbHEIX KOHCYIbTAIMH, A7 TEKYIIEero KOHTPOJIS 1
IIPOMEXKYTOYHOM aTTECTAlNH
[TporpammHoe obecreuyenne: Microsoft Windows: 43344704, 60641926,
60641927, 61513487, 61513488, 65459253, 65459265, 69754734, 69754735
KoMmbioTepHEIi Kace Ne3 (3-46) Microsoft Office: 43344704, 60641927, 61513487, 65459253
p ) Kaspersky Endpoint Security: 17E0-180524-112536-910-593
gMS: Jlu. Ceprt 6/
Csob6onno pacnpoctpansemoe [10: Google Chrome, Mozilla Firefox, Adobe
Reader, VLC Media Player, 7-zip, Daemon Tools Lite, Firebird, Gimp, PSPP, R,
GNU Octave, STADIA, Bloodshed Dev-C++, Open Office, AnyLogic Personal
Learning Edition
1 KommnexT yueOHO! Mebesu, T0CaT0YHBIX MECT 21
2 Komnrerotep 21




3 [IpoekTop 1

4 JKpaH 1
yueOHasl ayguTOpHUs AJiS IPOBeleHUs 3aHATUI CEMUHAPCKOTO TUIA, ayAUTOPUS
[JISI TPYIIIIOBRIX M MHAMBUAYATbHEIX KOHCYIbTAINH, 7T TEKYIIEro KOHTPOIIS U
IIPOMEXKYTOYHOM aTTECTAlNH
[TporpammMHoOe obecnieuenue: Microsoft Windows: 43344704, 60641926,
60641927, 61513487, 61513488, 65459253, 65459265, 69754734, 69754735

KoMnbioTepHbIH Ki1acc Ne6 (4-60/1) Microsoft Office: 43344704, 60641927, 61513487, 65459253

Kaspersky Endpoint Security: 17E0-180524-112536-910-593
Csob6omHo pacmnpoctpansemoe [10: Google Chrome, Mozilla Firefox, Adobe
Reader, VLC Media Player, 7-zip, Daemon Tools Lite, Firebird, Gimp, PSPP, R,
GNU Octave, STADIA, Bloodshed Dev-C++, Open Office, AnyLogic Personal
Learning Edition

1 KomnnekT yue6HOU Mebenn, MOCaIoYHEIX MECT 16

2 KommsioTep 16

3 [IpoekTop 1

4 JKpaH 1

5 Ilocka MarHUTHO-MapKepHas 1
yueOHast ayoguTOpHUs OJIS TPOBEIeHUs 3aHATUM CEMUHAPCKOTO TUIA, ayAUTOPUS
[JISI TPYIIIOBBIX ¥ MHAUBUAYATbHEIX KOHCYIbTAIMH, A7 TEKYIIEero KOHTPOJIS 1
IIPOMEXKYTOYHOM aTTECTAlNH
[TporpammHoe obecreuyenne: Microsoft Windows: 43344704, 60641926,
60641927, 61513487, 61513488, 65459253, 65459265, 69754734, 69754735

KoMnbloTepHbi# Kixacc Nel (3-03) Microsoft Office: 43344704, 60641927, 61513487, 65459253

Kaspersky Endpoint Security: 17E0-180524-112536-910-593
CBo6onmno pacmpoctpansiemoe I10: Google Chrome, Mozilla Firefox, Adobe
Reader, VLC Media Player, 7-zip, Daemon Tools Lite, Firebird, Gimp, PSPP, R,
GNU Octave, STADIA, Bloodshed Dev-C++, Open Office, AnyLogic Personal
Learning Edition

1 Komnnekt yue6HOU MeOenn, 0Cafl0YHbIX MECT 13

2 IIepcoHanbHLIE KOMIIBIOTEPEL 13

3 [TpoekTop 1




4 JKpaH 1
yueOHasl ayoguTOpHUs [AJIS TPOBEIeHUs 3aHATUM CEMUHAPCKOTO TUIA, ayAUTOPUS
[JI1s TPYIIIOBBIX ¥ MHAUBUAYAIbHEIX KOHCY/IbTAIMH, A7 TEKYIIero KOHTPOJIS U
IIPOMEXYTOYHOM aTTECTAlNK
[Tporpammuoe obecrnevenue: Microsoft Windows: 43344704, 60641926,
60641927, 61513487, 61513488, 65459253, 65459265, 69754734, 69754735

KoMnbloTepHbI# Ki1acc Ne2 (2-103a) Microsoft Office: 43344704, 60641927, 61513487, 65459253

Kaspersky Endpoint Security: 17E0-180524-112536-910-593
CsobomHo pacmnpoctpansemoe [10: Google Chrome, Mozilla Firefox, Adobe
Reader, VLC Media Player, 7-zip, Daemon Tools Lite, Firebird, Gimp, PSPP, R,
GNU Octave, STADIA, Bloodshed Dev-C++, Open Office, AnyLogic Personal
Learning Edition

1 KommnekT yue6HOM MeOesu, I0Caf0YHbIX MECT 17

2 KommsioTep 17

3 [TpoekTop 1

4 JKpaH 1

5 AyOouoOKONOHKH 2

6 IIKOMCTUK KOMIbIOTEPHEIN 1

7 Ilocka MarHUTHO-MapKepHas 1

8 WupykuuonHas cuctema Mctok Clu 1

9 KnaBuaTypa mporpaMMmupyeMasi KpynHas afanTiuBHas 1

10 | KmaBuatypa co mpudtom bpaitns 1

11 | PecuBep mans MOOKITIOUYEHUST YCTPOUCTB 1

12 | CneunanusupoBanHoe [10: skpanHbl gocTyn JAWS 1




JleKuuoHHBIN 3aJ1 (4-60/2)

yueOHast ayoguTOpHUs [AJIS TPOBEIeHUS 3aHATUH CEMUHAPCKOTO TUIA, ayAUTOPUS
71 TIPOBEIEHUS 3aHSATHH JIEKIIMOHHOT0 TUIA, [AJIS TPYIIOBHX U UHAUBUOYATBHBIX
KOHCYJIbTAIUH, [JIS TEKYIIEeTro KOHTPOJIS ¥ ITPOMEXKYTOUHON aTTeCTaluu
[TporpammHoe obecreuyenne: Microsoft Windows: 43344704, 60641926,
60641927, 61513487, 61513488, 65459253, 65459265, 69754734, 69754735
Microsoft Office: 43344704, 60641927, 61513487, 65459253

Kaspersky Endpoint Security: 17E0-180524-112536-910-593

1 Komnnekt yue6HOU MeOenn, T0Cafl0YHbIX MECT 50

2 Hoyt6yk 1

3 [TpoekTop 1

4 JKpaH 1
ayOUTOPHUS IJIS CAaMOCTOSITENIbHOM paboThHI
[TporpammMHoOe obecniedenue: Microsoft Windows: 43344704, 60641926,

YuranbHbid 3a71 YBUI] 60641927, 61513487, 61513488, 65459253, 65459265, 69754734, 69754735

Microsoft Office: 43344704, 60641927, 61513487, 65459253
Kaspersky Endpoint Security: 17E0-180524-112536-910-593

1 [TpoekTop 1

1 Knaeuarypa co mpudTtom bpaiinsg 13

2 JKpaH 1

3 HoyT6yx 1

4 [TepcoHanbHBIA KOMIBIOTED 18

5 Ckanupytomas u gyutatoimas MamuHa CARA CE 1

6 Cronel 30

7 ITocamouHbIe MecTa 43

8 HWupyknuonHada cuctema Mctok Clu 1

9 ['onoBHAsA KOMIBIOTEPHAS MBI 1

10 | KnaBuarypa mporpaMmupyeMas KpynHas afalnTUBHAs 1

11 | [I>KOHCTUK KOMIBIOTEPHBLIN 1




12 | TlpunTep bpaiinsg (penbedHO-TOUEUHEIN) 1

13 | CneumanusupoBanHoe [10: sxpaHHbM goctyn JAWS 1

14 | PecuBep mjisl MOOKIIOYEHUS YCTPOUCTB 1

2.14. O6pa3oBaTe/IbHbIE TEXHOJIOTHH

KWcnonb3yeMbie 00pa30BaTeNIbHbIE TEXHOJIOTUY TIPYU U3YYEHUM JaHHOW TUCHUIIIUHLL: 33% MHTEPaKTUBHBEIX YacOB OT 00beMa ayJUTOPHBIX YacoB. B paMkax
U3y4YeHUST OUCHUMNUHB «MamuHHOe o0yyeHWe W HEHPOHHBIE CETH B MeOUIMHE» 00y4eHUWe CTYHeHTOB IPOM3BOAUTCS Ha JEKIUAX, ayIUTOPHBIX
(TpakTHYEeCKUX) 3aHATUSX, @ TakKXKe B pe3ylbTaTe CaMOCTOSITEIbHOI0 U3YUEeHUsI OTHENbHBIX TeM. 3aHSITHS MIPOBOMSTCS C MCIIOJIb30BAHUEM CIEAVIOUTHAX
MeTOHNOB 00y4YeHus: 00BSICHUTEIHHO-UITIOCTPATUBHEINA, METO ITPOOIEMHOT0 U3JI0KEHUS, YaCTUYHO-TTOMCKOBHIN (9BPUCTUYECKUI), UCCIIeIOBATEIbCKU. B
paMKax M3y4YeHUS MUCIUIIIMHEL IIPOBOMSTCSA akKageMUuecKue NeKnuu. ITpoBoAsiTCS Clemyloliie Pa3HOBUIHOCTH ayNUTOPHBIX (MPAKTUYECKUX) 3aHSITHUM:
TPAOUITMOHHBIN, C MCIIOIb30BaHKEM IOKJIAMOB IT0 BOIIPOCAM TEeMH 3aHSATHs, KOHpepeHus, paboTa B MajIbIX IPYINaxX, 3allyuTa Ipe3eHTalui. BHeayquTopHas
(camocTosTenbHast) paboTa 00y4aONUXCsl BKIIOYAET CIIEAYIOIIMe BUIL YUeOHOM IessTeIbHOCTH: MpopaboTka yueOHOro MaTepuara (o KOHCIIEKTaM JIEKINH,
y4e0HOM 1 Hay4YHOU IUTepaType), 0TPaboTKY MPaKTUYeCKUX HAaBHIKOB, IIOAT0TOBKA K TECTUPOBAHMUIO.



2.15. Pa3aenbl TUCHHUIUIMHBI U MeXKITHCIHUIVIMHaPHBbIE CBsI3H C NMOCJ/IeAYIOIITUMHA

IJUCITUII/IHHAMH
Pa3pgesnnl JHCIIUILIMHBI,
Heo0XxoguMbIe IS H3YYeHH S
MOC/IeTYIONIUX THCIUILTHH
Ne /1 | HanMeHOBaHME MOCIEIYIOMIUX TUCIIHILIHH 1 2

1 HudopMaImoHHbEIe MEOUIMHCKHAE CHCTEMEI

+ |+ |+ |w

+ +
2 Cratuctuueckue METOOHBI NCCJIeJOBaHUA B MEJUIIHE + +
+ +

3 ['ocymapcTBeHHAas UTOTOBasl aTTECTAIUA

2.16. MeToguyecKHue YKa3aHHUsI IjIsI 00y4alOIIUXCsI 10 OCBOCHHIO THUCIUIITHHBI

OOyuyeHHe CKaOgblBaeTCs M3 ayguTOPHBIX 3aHATul (30 9ac.), BKIIOYAIINX JTEKIMOHHBINA KypC U
MpakKTH4YeCKHUEe, ¥ CaMOCTOATEeNbHOU paboTh (78 wac.) OcHOBHOe yueGHOE BpeMs BHIOENSIeTCS Ha
MpakTH4Yeckyio paboty. [Ipu u3ydyeHuu y4ueOHOU OUCITUIIIMHBI HEOOXOOUMO OCBOUTH IPAKTUYECKHUE
yMEeHHUS MONy4YeHusi, 00pab0TKM ¥ MHTEPNpPEeTAlluy HAaHHHIX MCCIIeNOBAHUU C ITOMOIILI0 MaTeMaTHKO-
CTATUCTUYECKOr0 allapaTa, MCIOJIb30BaHUS COBPEMEHHBIX HHGOPMAIMOHHO-KOMMYHHUKAIMOHHEBIX
TEXHOJIOTHH (BKJII0Yas MTaKeTHl MPHUKJIQAHLIX IIporpaMm) asns c6opa, 06paboTKu U aHaIM3a KHPOPMALIUH.
[IpakTuueckue 3aHATUS IPOBOXATCS B BUIE OEMOHCTpAIUM CIAal[0B, OTBETOB Ha BOIPOCH II0 TEME
3aHATHUS, OTBETOB Ha TECTOBBEIE 3afaHus, 0TPabOOTKM IpaKTHUYeCKUX HaBHIKOB 10 paboTe Ha [IK. B
y4e0OHOM IIpoliecce LMIMPOKO MCIIONL3YIOTCS aKTUBHBEIE U MHTEPAKTUBHLIE ()OPMBI IPOBEOEHUS 3aHATUN:
KoH(epeH1us, paboTa B MajblX I'PyIIax, BHIIONHEHUE yIpaXXKHEHUMN, UMUTAIMOHHBIX TBOPYECKUX
3ansaTuil. CamocTtosiTenbHas paboTa o0ydyaromuxcs Mofapa3yMeBaeT IOATOTOBKY JOKJIazia, pe3eHTaluH,
MOATOTOBKY K TEeCTHPOBAHUIO, TaKXke BKJI0YaeT paboTy C 37MeKTPOHHBIM y4eOHUKOM, O0TPabOTKYy
MPaKTU4YeCKUX HABHIKOB M yMeHu#. Kaxpawiii obydatouiuiica obecrnedeH JOCTYIOM K OUOGIMOTEUHBIM
dbonmam yHuBepcurteTta u Kadenpwl. Ilo KaxpgoMy pas3geny yueOHON AUCHUINMHB pa3paboTaHH
MeTOiMYeCcKrue peKOMEeHMalluu OJjid MpernofaBaTelied U MeTOgUUYecKue yKa3aHus AN 00ydalomuXxcs.
VcXomHBIY YpPOBEHb 3HAHUU 00yYaIOIIUXCS OIPENesseTCs TeCTUPOBAHMEM U OTBETAaMU Ha BOIIPOCHI,
TEeKYyIIUM KOHTPOJIb YCBOEHHUS TIpeaMeTa ONpefessieTcsa depe3 BOMPOCH M0 TeMe 3aHATHH, pelleHueM
3aja4 ¥ TECTOBLIe 3afaHus. B KoHIle u3ydyeHus y4eOHOM OUCIUIIIUHBI TPOBOOUTCS 3a4eT, BKITIOYAIOIIHM
TECTOBHIM KOHTPOIIb ¥ cobecemoBaHKe IO BOIPOCAM K 3a4eTy. Bompock 1Mo AUCHUIIINHE BKIIOYEHH B
TOCYOAapCTBEHHYIO UTOI'OBYIO aTTECTALIUIO.



2.17. Oco0eHHOCTH OpPraHU3aIlUH O0YUYeHHS 0 TUCIHIIIHHE /IS HHBAJIUI0B U JTHII
C OrPaHHYE€HHBIMH BO3MOXKHOCTSIMH 3TOPOBbS

1. OOyuyeHre UHBATUOOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3I0POBbS

mo 3asgBieHui0 obyyatomerocs Kadenpoi pa3pabaThiBaeTcs afanTHpoBaHHas pabodas mporpaMma C
HCIIOJIb30BAHUEM CIIEI[MaIbHEIX METOOOB OOy4YeHUS U OUAAKTHYECKMX MATEPHAJIOB, COCTABIIEHHHX C
y4eToM 0COOeHHOCTEeN MCUX0(hU3UYEeCKOTO Pa3BUTUS, HHAUBUAYATbHEIX BO3MOXKHOCTEN U COCTOSIHUS
3[0POBBS 00y4aIOIIErocs.

2. B mensix oCBOeHHsI Yy4eOHOH NMPOrpaMMbl NJHUCIHHIIMHBI HHBaJIHAaAMH H JTHIAMH C
OrpPaHHYEeHHBIMH BO3MOKHOCTSIMH 3[I0POBbS Kadempa obecreyuBaerT:

1) mnst YHBATTUMIOB U JIUI] C OTPAHUYEHHEIMU BO3MOKHOCTSIME 3[I0POBBSI 110 3PEHUIO:

¢ Ppa3MelleHue B JOCTYIIHBIX MECTAaX U B a)Ial'[TI/IpOBaHHOI;I (1)opMe CHp&BO‘-IHOfI I/IH(I)OpMaI.II/II/I 0 paCliiCaHUHU
y‘-IeGHBIX 3aHATUM OIS 06yqa101_u1/1xc;{, SABIIAIOMIUXCA CIIEIIBIMU HUJIN CJ'Ia6OBI/II[HH.[I/IMI/I;

* IPUCYTCTBUE IIPEIofaBaTesIs, OKa3hIBaloIero 00y4aoIneMycss Heo6X0qUMYI0 TIOMOIITh;

* BBIITYCK aJIbTEPHATUBHEIX (OPMATOB METOOUYECKHUX MAaTEPHUAIOB (KPYIHEIHN WIpudT Ul ayauodanisl);
2) OIS UHBANIMOOB U JIUI] C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU 3[0POBbS IO CITYXY:

* HaJIJTeXKaIIMMHU 3BYKOBHIMU CPEICTBAMU BOCIIPOU3BEIeHUsT MH(POPMALIUH;

3) mns WHBAIMIOB ¥ JIUIl C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMHU 3[I0POBBS, UMEIOIINX HAPYIIeHUS OIOPHO-
IBUTATEILHOTO allllapaTa:

* BO3MOXHOCTb 0eCIpensaTCTBEHHOTO AOCTyma o0ydawmoimuxcs B ydyeOHblEe IMOMEIIEHUs, TyaJleTHHIE
KOMHATH ¥ OpYyTHe moMelneHus Kapenapsl. B cmyyae HEBO3MOXHOCTH O€CIPENSTCTBEHHOTO [OCTyIa Ha
Kadenpy opraHM30BHIBATh Y4eOHbIM ITPOLIECC B CIelMalbHO 060pynoBaHHOM noMelnenuu (yi. [TapTu3aHa
Kemne3Hsaka, 1, YHuBepcuteTcKui 610IM0TEUHO-MHGOOPMAIIHOHHEIHM IIEHTP: SJIEKTPOHHLIM YHUTaIbHBIH 3aT
(aym. 1-20), yutanbHbM 3an (aym. 1-21).

3. Ob6pa3oBaHHe 00YYaIOMIUXCsI C OTPAaHHYEHHBIMH BO3MOXKHOCTSIMH 3IOPOBbS MOXKET OHITH
OpraHM30BaHO KaK COBMECTHO C APYTUMH 00y4alOUIMMUCS, TaK U B OTAEIbHBIX I'PYIIIaXx.

4. llepedyeHb YIeOHO-METOTUIECKOT0 00eCIeYeHHsi CAaMOCTOATEILHOH PabOThl 00yYaIOIIUXCS
10 TUCHIHUIUIHHE.

Y4eOHO-METOOUYECKHE MaTEPHAIIbL JIS CAMOCTOSITEIbHON paboTH 00yYalOIIUXCs U3 YKUCIIa HHBAIUAOB U
JIWI] C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 30OPOBbLS IPEOOCTABISIOTCSI B (OPMaxX, afalTHPOBAaHHHX K
OTPAHUYEHUSIM UX 3[0POBbS ¥ BOCIPUATHS HHOOPMALIMH:

Kareropuu CTyoeHTOB O6opynoBaHue ®opmb

1. UHOyKUMOHHAS CUCTEMA - B TIeYaTHOH popMe;

C HapylIeHHeM ciayxa
Hcrok clu - B hOpMe 3JIeKTPOHHOTO JOKYMEHTa;




C HapylIeHHeM 3PeHUI

1. Cxanupymwlnas U yuTaromas
mainuHa SARA CE;

2. CnenuanusupoBanHoe [10:
9KpaHHBIU focTyn JAWS;

3. Hakneiika Ha KJaBuaTypy
co mpudTom bpaiins;

4. ITpunutep Bpaiina
(penbedHO-TOUEYHBIN);

- B TeyaTHOU (popMe (110 JOTOBOPY Ha
“HGOPMAIIOHHO-OUOIHOTEUHOE
o0cnyXuBaHue 110 MeXKOUOINOTEUHOMY
aboremenTy ¢ KTBYK «KpacHosipckast
KpaeBad creluanbHas 6ubnmuoTeka -
IIEHTP COLMOKYIbTYPHOU peabunuranuu
WHBaIUAoB 110 3peruto» Ne2018/2 ot
09.01.2018 (cpoxk meucCTBUS 10
31.12.2022)

- B GOpMe 37IeKTPOHHOT0 JOKYMEHTa;

- B hopme aymuodaiina;

C HapylIeHHeM OIOPHO-
OBUTATENILHOIO alllapaTa

1. Cenmanu3upoBaHHLIN
CTOII;

2. Crelnranu3upoBaHHOE
KOMIThIOTEpPHOE 060pymoBaHMe
(kmaBMaTypa
IIporpaMMupyeMasi KpymHas
aJanTUBHAS, TOJIOBHAS
KOMIILIOTEPHAs MBIIII,
IKOMCTHUK KOMITbIOTEPHEIN);

- B ITe4aTHO GopMe;
- B popMe 37IeKTPOHHOT0 NOKYMEHTa;
- B hopme aymuodaiina;

1. PecuBep [y OOKITIOYEHUS YCTPOUCTB.




