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OdopoTnas cTopoHa THTYIRROTO ancra PITT

I. Pabouan nporpaMMa NEPECMOTPERA HA 33CETAHHH JeNaPTaMenTa:

MpoTokon oT « » 20 r. ke

JupexTop JenapTaMenTa

(moanuce) (H.O. dammumna)

I1. Pafouan nporpaMma nepecMoTpeHa HA 3aceTaHHH JeNapTaAMENTa:

lMporokon ot « » 20 r. M

Jupexrop aenapraMenTa

(noanHeh) (H.0. Mamumma)

I11. Pafiouas nporpaMma nepecyMoTpena Ha 3ace Jauun JenapraMenTa;

[MpoTokon ot « " 20 r M

JupexTop JenapraMenta

(MOANHCE) (H.O. Pammmmus)

IV. Patouan nporpaMma nepecMoTpeHa Ha 3aceJaHAH JenapTaMeHTa:

MpoToron ot « # LU o

JlupexTop JenapTaMeHTa

(MoanHCE) (H.0. ®anuana)



. HEJX U 3AJAYU OCBOEHUA JUCIUIIJINHBI:

Lenp: O3HaKOMIIEGHHE C OCHOBAMH IIOCTPOEHUS U BO3MOXXHOCTAMH
IIPUMEHEHUS HEMPOHHBIX CETEM, a TAKKE HEMPOKOMIBIOTEPHBIX AJITOPUTMOB IS
00paboTku uHGOPMAITUH.

3amaun:

e  (O3HaKOMHTH CTYJICHTOB C OCHOBAMH MOCTPOCHHUS U BO3MOKHOCTSIMU
IIPUMEHEHUSI HEUPOHHBIX CETEH;
e [lomyuenne wu cucreMaTusanus 3HaHUH O BO3MOXHOCTSIX U
OCOOEHHOCTSIX ~ MOCTPOCHHMSI U  TMPUMEHEHUS HEHUPOKOMIIbIOTEPHBIX
AJTOPUTMOB U CUCTEM ISl 00pabOTKU UH(pOPMAITUH;
e lI3ydenue anreOpanueckux MojeNeH MpeACcTaBiIeHUs U 00paboTKU
3HAHUMU.

B pesynbraTe m3ydeHHS MAaHHOW AWCHHMIUIMHBI y OOy4aromuxcs (HOPMHPYIOTCS

cieayroume npopecCuoHaIbHbIE KOMIIETEHIUU:

Tun 3aaau Kon u HaumeHoBaHUe
npogdeccuoHAILHOM Kox u HauMeHOBaHMe MHAUKATOPA 10CTHKEHUsI
KOMIIeTEeH M KOMIIeTEeH MU
(pe3yJabTaT 0CBOEHUsI)
HAy4YHO-UCCIIEeIOBATENIbCKHIA [IK-2.1ocymiecTBisieT npoBeaeHIe padoT Mo
IK-2 Criocoben Kputuueckn | 0OpaboTKe U aHANINU3y HayYHO-TEXHUIECKOH
MIePEOCMBICTINBATh WHPOPMALIUHU B PE3YITHTATOB UCCIICTOBAHUN
HAKOIUICHHBIH ONBIT, [IK-2.2 npumeHsieT MEeTOIbl aHaIU3a U
H3MEHSTH MIPH 0000IIeHU 0TEYECTBEHHOT'O M MEXKTyHAPOTHOTO
HEOOXOIUMOCTH BH[ H OIIBITa B COOTBETCTBYIOMICH 00IacTH
XapakTep CBOeH HCCIIeI0BaHUI
npodeccrnoHabHOM [1K-2.3 ¢opmupyeT HOBbIC HANIPABICHUS
JeSITeIbHOCTH HAYYHBIX UCCIICIOBAHUIN H OTIBITHO-
KOHCTPYKTOPCKHX Pa3padOTOK
MIPOU3BOJICTBCHHO- [IK-5.1 mpuMeHsieT METOIBI aHAIH32
TEXHOJIOTUIECKHUI KOHIIENITYaJIbHBIX MOJICTICH pelaeMbIX HayqIHO-
HCCIIEIOBATEIbCKUX MPOOIIEM U 3aa4
MK-5 CnocobeH k aHAU3y . >
N ITK-5.2 ocymiecTBiseT 1eIeHaIPaBICHHBII
PBIHKA HOBBIX PEIlIeHUI B N
aHaJIU3 PhIHKA HOBBIX PEIIEHUH B 00JIaCTH
00J1aCTH HAYKOEMKHX N
. HAYKOEMKHX TEXHOJIOTHHA Y TTAKETOB MPOTPaMM
TEXHOJIOTHH U MaKeTOB
JUTSI pENICHUS TPUKIIAIHBIX 337124
MPOrpaMM JUIs PEeIISHUS
ITK-5.3 BbIOMpaeT METOBI HCCIENOBAHUS,
MIPUKIIAHBIX 3219
COOTHOCHT TIpo0IieMy, e, 3a]a4H, IpeaMeT U
METOJIBI HICCIIeI0BaHus, hopMymupyeT npodiemy,
00OCHOBBIBACT aKTyaJIbHOCTb M HOBU3HY PEIICHUS

Jlnst  hopMHpOBaHUS BBINICYKa3aHHBIX KOMITETCHIIMA B paMKax JUCIUTIIMHBI
«HelipoHHble cetn U TiyOokoe OOydeHHEe» MPUMEHSIOTCS CIEAYIOIINE METOMIbI
aAKTUBHOTO/ MHTEPAKTUBHOTO OOyUCHUS:
®  TMpe3CHTAIlMU C WCIOJIb30BAaHUEM JOCKH, KHHI, BHJEO, CIANJIOB,
KOMITBIOTEPOB U T.1I., C TIOCIEAYIONINM OOCYKIEHHEM MaTepHalioB,
e oOparHas CBsi3b C (OPMUPOBAHUEM OOIIEro TMpeACTaBICHUS 00
YpOBHE BIIQJICHUS 3HAHUSIMU CTYJICHTOB, aKTyaJIbHBIMU JJIS 3aHATHS,




® pa3MHHKAa C BOMPOCAMH, OPHEHTHPOBAHHBIMH HA BBICTPAWBAHUC
JIOTHYECKOM IETOYKU M3 IMOJTYYCHHBIX 3HAHWK (KOHCTPYHPOBAHHE HOBOTO
3HAHUA),

e paboTra B MalbIX Tpynmax (JaeT BCEM CTyACHTaM BO3MOXKHOCTH
y4acTBOBaTh B  paboTe, TPAKTHUKOBATh HABBIKM  COTPYIHUYECTBA,
MEXKJIUYHOCTHOTO OOIIICHHUS ).

1. TPYIOEMKOCTDH JMCHMILIAHLI M BUJIOB YUEBHBIX
3AHSTH O JUCHUILINHE

OO6mast TpyJI0€MKOCTh JAUCIUILIMHBI cocTaBisieT 9 3au€THbix enunul (324
aKaJeMHYCCKHX Yaca).

(1 3aueTHas eIUHMIIA COOTBETCTBYET 36 aKaJeMUUECKHUM YacaMm)

Bugamu yaeOHBIX 3aHATHH 1 pabOTHI 00YYaIOIIETrocs M0 JUCIUIUIMHE MOTYT
SIBJISITHCS.

O6o03HaueHme Buzpl yueOHBIX 3aHATHH B paOOTHl 00y4aIOIerocs
Jlek Jlexun
JIab JlabopartopHble paboTEHI
IIp IIpakTHueckue 3aHATUS
OK OmnunaiiH Kypce
CP CamMocTosiTenbpHas padoTa 00y4aronierocs B MEPHOJI TEOPETHIECKOTO 00yIeHHUS
KoHTposth CamocTosTenbHas paboTa 00yJaromerocs u KOHTAKTHA paboTa o0yJaromerocs ¢
MpenojaBaTeneM B MEPHOJ MPOMEKYTOUHOM aTTeCTALIUH

CtpykTypa AUCIUTIIAHBIL:
dopma oOydeHHUsT — OYHas.

KosimuecTBO YacoB Mo BUIAM y4eOHbBIX
o 3aHATHI 1 PadoTHI 00y4YaIONIErocs
= 2 DopMBI
Haunmenosanue pasjiesa 3 = .
Ne g ] MPOMEKYTOYHOM
AMCIHILIHHBL 4 g k= & | = & | & aTTecTanuu
&) = = = ) O | & o
<
1 | Temal. 6 8
2 Tema 2. 6 8
3 Tema 3. 6 8
4 Tema 4. 6 8
5 Tera s, 7-8 6 8 138 72 JK3aMeH
6 Tema 6. 6 8
7 Tema 7. 6 8
8 Tema 8. 6 10
Hroro: 48 66 138 72

I1l. CTPYKTYPA U COJAEPKAHUE TEOPETUYECKON YACTH
KYPCA

Tema 1. OcHoBHble moHATHS: OOBEKTHI M TpHU3HAKU. Tumbl 3a7ad
pacno3HaBanusi. [lonsitue anroputma pacno3HaBaHusa. MeTonbl 00y4YeHUs.




OyHKIMOHANT KayecTBa alropuTMa. OMnupuueckuii puck. IlepeoOyuenue.
Oo6o6marorias crmocooHoCTh. CKOJIB3SAIIUA KOHTPOJIb.

Tema 2. MeTpudeckue aJropuTMbl Kiaccudukamuu: Metoj Oikaiiero
cocena. Meron k Ommkaiimux coceneil. Merton Kk B3BeEIIEHHBIX OJIMKAWIINX
coceneid. MeToa nap3eHOBCKOTO OKHA.

Tema 3. JluckprumuHaHTHBIN aHanu3: JIMHEHHBIM nUCKpUMHUHAHT Duirepa.
Mertonel cHMKEHUS pa3MepHOCTEN. MEeTOA rIaBHBIX KOMIIOHEHT.

Tema 4. bailecoBckas Tteopusi pemenuil: OlLeHKa apaMeTpoB
BEPOSITHOCTHOM Mozeld. MeToJ MaKCUMAaJIbHOTO MpaBaonooous. MakcuMuzaus
anoCTEPUOPHON BEPOATHOCTH.

Tema 5. Perpeccuss u xnaccudukanus. O0630p METOJOB ONTHUMH3AIUU:
MonenupoBaHue pacmo3HaBaeMoro mapamerpa. MojenupoBanne HabIr01aeMomn
BenuuuHbl. Perpeccus. bunapnas knaccudukanus. Jluneitnas perpeccus. Meton
HaMMEHBIIMX KBaaAparoB. Perymspusanusa no TuxoHoBy. baliecoBckas JMHEWHas
perpeccusi. PaspexxeHHass JuHeWHass perpeccus. Mogenn  kinaccuUKaAIUN.
Jloructuueckas perpeccus.

Tema 6. Meron OMNOpPHBIX BEKTOPOB: JIMHEHHO pazjenuMas BbIOOpKA.
Jluneitno Hepaznenumas BeiOOpka. Aapa. Anroputwm [lnarra.

Tema 7. VckyccTtBeHHbIe HelipoHHbIe ceTu: [lepcentpon. Metoa o6paTHOrO
pacnpoctpaHeHus omuOku. l'eccman g QyHkuum ommOku. IlepeoOyuenue
HEUPOHHBIX ceTer. CBEpPTOYHBIE HEUPOHHBIN CETH.

Tema 8. Pemaromue nepeBbs W ux aHcambiu. ['paduueckue momenu.
baitecoBckue cetu. MapkoBckue cetu: Ciyuaiineie jeca. Anroputm AdaBoost.
Anroputm Gradient boosting. MakcumMuzaiusi anocTepuopHON BEPOATHOCTH IS
MapKOBCKHMX I€Neil W JepeBbeB. MUHUMU3ALMS HSHEPIUM C MOMOLIBIO Pa3pe30B
rpadoB. AJNTOpUTM a-paclidpeHusi. AJTOPUTM PpaCIpPOCTPAHEHUS JIOBEpHS.
CTpyKTypHBIN METOJI OTIOPHBIX BEKTOPOB.

IV. CTPYKTYPA U COJAEP)KAHUE MPAKTUYECKOHN YACTH
KYPCA 1 CAMOCTOSITEJIbHOM PABOTHI

Jlaboparopuasi padora 1. [lepeoOydyenue. Brnusaue pazmepa oOydarorieit
BBIOOPKH Ha Ka4e€CTBO 00YUYEHUSI.

JlaGopaTtopnasi pabora 2. baifecoBckas kinaccudukamusa. OrieHka
rapaMeTpoB MaTeMaTUYECKOM MOJIeST OOBEKTOB.

JlaGopaTopnass padora 3. EM-airoputm. OOydenue c¢ nomoinpio EM-
anroputMa Jist pacnpeaeneHus CThloIeHTa.

JlaGopaTtopnasi padora 4. Merog ONOPHBIX BEKTOPOB. MCKYyCCTBEHHBIE
HEWpOHHBIE ceTH. Pacro3HaBaHne CUMBOJIOB TEKCTA C MOMOIIBIO METO/Ia OMTOPHBIX
BEKTOPOB U C MOMOILbIO CBEPTOYHBIX CETEM.



JlaboparopHasi padora 5. Pemaromue aepeBbs. [locTpoenue pemarommx
nepeBbeB. AnroputMm Gradient boosting.

Jlaboparopuass padora 6. I'paduueckue wmomenu. CermeHTarus
U300pKEHUI C TMOMOIIbI0 rpaduyeckux mojeneil. Anroputm Butepbu s
MapKOBCKHX LIETIEH.

V. YYEBHO-METOIANYECKOE OBECIIEYEHHE

CAMOCTOSATEJBHOM PABOTbBI OBYUAIKOIIUXCSH (1 OH/IAHH

KYPCA IIPU HAJIUYHUN)

CamocrosiTenbHass paboTa CTYIEHTOB B paMKax AUCHMIUIMHBI «HelpoHHbIe
CETH U ri1y0oKkoe oOydeHue» MpeayCMaTpuBaeT TpU BUAA I€ATEIbHOCTH:
1. TloxaroroBka K TEKyIIEMY KOHTPOJIIO U IPOMEKYTOYHOM aTTeCTallUU.
2. TlogrotoBka K MpakTHUYECKUM paboTaM u O(OpMIICHHE OTYETOB IIO
pe3ynbTaTaM UX BBIMOJTHEHUS. KOHTPOIh OCYIIECTBISETCS HA 3aHATHAX
B BHJIC YCTHBIX OTBETOB Ha BOIPOCHI MPEMOAABATENSI MO COJCPKAHUIO
oTyeTa.
3. Pabota ¢ nonogHUTENBHON TUTEPATYpPOil IO BOMPOCaM, BHIHECEHHBIM Ha
camMoCToATeNbHOE U3yuyeHrne. KoOHTpoIib OCyIecTBIsETCS Ha 3aUeTe.
Crucok BOMPOCOB JIJIsi CAMOCTOSATEIBHOTO N3YUEHUSI:

1 3nauuMbie TapaMeTphl, IO KOTOPHIM I€1ecO00pa3HO MPOBOAUTH
CpaBHEHUE PA3TMYHBIX TUHAMAYECKUX IKCIIEPTHBIX CUCTEM.

2  OmnpeneneHue JOTMYECKOW MOJIEIH MPEACTABICHIUS 3HAHU.

3  Omnpenenenue cTpaTerud YIOPaBICHHS B OKCIEPTHBIX CHUCTEMaxX H
MPUBEAUTE KIacCU(PUKAIINIO CTPATETUH.

4  ®opmanpHOE OrpeaesieHne MpoayKinoHHoi cuctemsl (o E.llocty u
A.Hproomny).

5 Beaymue Tenmenuuu B paszpabotke MC st ecTeCTBEHHO-S3BIKOBBIX
CUCTEM.

6 [7naBHbIC HampaBleHWUS CTPYKTYpPU3alMH TIPH  MPOCKTUPOBAHUU
OKCIIEPTHBIX CHCTEM.

7 MeTtoapl, NpUMEHsSIEMbIE IJI1 TECTUPOBAHUS COBPEMEHHBIX IKCIIEPTHBIX
CUCTEM.

8  OcHOBHBIC HampaBJICHUS WCIOJIL30BaHUS TPOOIEMHO/TIPEIMETHO-
opueHtupoBaHHbIx 1C.

9  OcHOBHBIC pa3IUYUs MEXIY MOAXOA0M, UCITOIB3YIOIIUM YIIPaBIIIeMbIe
oOpa3namMu TMpaBujia, W MOAXOJOM, HCIIOJB3YIONIUM YIPABISEMbIC
oOpasiaMu MOJTYJIH.

10 OcnoBuble TUTHI TPoOIEMHBIX cpea u MC
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[IpuMepbl NOpUMEHEHUS] TEXHOJIOTUHU JUHAMHYECKUX HSKCIEPTHBIX
CUCTEM.

[Ipumepsb! ycentHoro npuMeHenus: Texsosioruu JC.

Ha3naueHne mexaHuM3Ma HWHCIEKIMH B COBPEMEHHBIX JKCIIEPTHBIX
CUCTEMAX.

OCHOBHBIE IPUYMHBI yCIIEXA COBPEMEHHOM TeXHOI0Tuu DC .

[ToHATHS UHTETPUPOBAHHOTO MPHUIIOKEHUS, OTKPHITOTO MPUIOKEHUS U
pacIpeneIeHHOTO MPUII0KEHUS.

Paznmuuusa  wmexay pabouyuMu — MPOCTPAHCTBAMHU U MOJYJISAMH
MPUKIIATHOW CUCTEMBI.

Crarudeckue U TMHAMUYECKUE 3a]1a4u.

MeTton moucka pemieHud B aJbTEPHATHBHBIX IPOCTPAHCTBAX MPHU
HETOJHBIX U HETOYHBIX JIAaHHBIX.

Meton noucka pemeHnii B uEpapXuu MpOCTPAHCTB.

Meton noucka peumeHuid B OTHOM ITPOCTPAHCTBE.

MeTox moucka pemeHnii ¢ UCIoIb30BaHUEM HECKOJIBKUX MOJEIICH.
OcHoBHBIE pexuMbI padoThl IC.

bazoBbie TUIBI AHarpamMM, UCIOJIb3yeMble B METOJOJIOTUH Pa3pabOTKH
HKCIIEPTHBIX CUCTEM.

['naBHbIE TeHAEHIMH B pazpaboTke MC A SKCIEPTHBIX CUCTEM.
JlocTonHCTBAa 1 OCOOEHHOCTH CUCTEM, YIPABISIEMBIX 00pa3IaMH.
OcHoBHbI€ 3Tarbl pazpadoTku IC.

Hosbie nampaBnenuss 1M, B KOTOphIX 0003HAYMIIMCH CYIIECTBEHHBIC
MPAKTUYECKUE YCIIEXU.

OCHOBHBIC aCTEKThl OpPTaHU3AIMU 3HAHUW B pabouel mamatu u Oaze
3HaHui OC.

OCHOBHBIE KOMITOHEHTHI cTaTnueckon IC.

OCHOBHBIE MMAapaMeTpbl, OMNPEACIAIONIME CBOMCTBA MPEIMETHOU
o0JacTu.

OTnuumust  apXuUTeKTypbl auHamuyeckol OC OT  apXUTEKTYphI
cratnaeckoit IC.

OTauumsi  KOMMEPUYECKOM  CHUCTEMBI  OT  MOPOMBIIUJIEHHOW U
JNEHUCTBYIOLIETO MMPOTOTHUIIA OT UCCIEA0BATEIBCKOTO

ba3oBblie cBOMCTBAa 0OBEKTHO-OPUEHTUPOBAHHOTO MOAXO0/IA.

[IpuMepbl COBpEMEHHBIX THOPUIHBIX HHCTPYMEHTAIBHBIX CPEACTB IS
CTaTUYECKUX IKCIIEPTHBIX CHCTEM.

[IpuMepbl CTaATUYECKUX U TUHAMUYECKUX IKCIIEPTHBIX CUCTEM.
PesynpTaThl  cpaBHeHHs ~ HamOoJee  pPa3BUTOM  JAMHAMHUYECKOM
skcnepTHoi Cuctemsbl G2 ¢ IPYTUMH KJIACCAMH SKCIIEPTHBIX CHUCTEM.
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OCHOBHBIE 331a4 MEXaHU3Ma BbIBOJIA SKCIIEPTHON CHCTEMBI.
OcCHOBHbBIE HamNpaBJIEHUA NPAKTUYECKUX YCIEXOB HCKYCCTBEHHOIO
WHTEJIEKTA.

OcHoBHBIE TeHIeHIIMU B pa3paboTke MC it HeMpOHHBIX ceTel.
Oco0eHHOCTH KaXI0r0 ATara KU3HEHHOTO 1IUKJIA SKCIIEPTHBIX CUCTEM.
Oco0eHHOCTH CEMaHTUYECKUX MOJIEIIEH.

Otnuunst C OT TpaAULIMOHHBIX CUCTEM 00PaOOTKH TaHHBIX.
[TapameTps! KTacCUpUKALUN IKCIEPTHBIX CUCTEM.

CocTtaB 3HaHMI B JKCHEPTHBIX CHUCTEMaxX U OT Kakux (haKTOpOB OH
3aBUCHT.

['maBHBIE XapaKTEPUCTUKH THUIIOB 3ajlad, pEIIaeMbIX JKCIIEPTHOM
CUCTEMOM.

Hasnauenne w riaBHble (YHKOUMU YETBIPEX H3TanoB pabOThI
UHTEPHPETAaTOpA.

OCHOBHBIE XapaKTEPUCTUKN MHCTPYMEHTAIBHBIX CPEJCTB ISl KaXKI0T0
tuna OBM.

OcHOBHBIE UepThl PPENMOBOTO MOAXO/A.

CocraB 1 poau y4yacTHUKOB pazpabotku IC.

[Inan-rpaduK BBIMOJHEHUS] CAMOCTOATEIbHOM pPabOThI MO AMCIUILUIMHE, B TOM
YHCJIE MPUMEPHBIC HOPMbI BDEMEHH Ha BBINOJHEHUE M0 KAXKIOMY 331aHUIO:

Ne Pa3zjnen nucuMminHbl Bup CPC Henens KosmmuecTBO
n/ 1. [ 2. T 3. cemecTpa 0a/L10B

n
1. | OCHOBHBIC TOHATHS 2 4 4 1-2 0-12
2. | MeTpudeckue alropuTMbl 4 4 3-4 0-13

KJIACCU(UKAIUH
3. | JlMCKpMUHAHTHBIN aHAIIN3 2 4 4 5-6 0-12
4. | baifecoBckas TeopHsl peleHHit 4 4 7-8 0-13
5. | Perpeccus u xinaccudukaius 2 4 4 9-10 0-12
6. | MeToJ OMOPHBIX BEKTOPOB 4 4 11-12 0-13
7. | UckyccTBeHHBIE HEHPOHHBIE CETH 2 4 4 13-14 0-12
8. | Pemarommue nepeBbst 1 X aHCAMOIH 4 4 15-16 0-13
Bcero 12 | 32 | 32 100
VI. KOHTPOJIb IOCTUXEHMUS HEJIEU KYPCA
Ne KonTpoaupy Kon u OneHoYHBbIE CPeACTBA
n/n e€MbIe HaAaUMEHOBaHUE —
paszes / HMHIMKATOpA TeKyIIMii KOHTPOJIb MPOMEKYTOY
TEMbI JOCTHKCHUSA Hast
e — aTTeCTALUA
1. OCHOBHEIE [IK-3 | 3Haer YcTHBIN ompoc, TabopaTopHbIE pabOThI, CAMOCTOSTEIIHHEIC PetiTunr-
MTOHATHUS [K-5 paboTHL. KOHTPOJIb.
yMeeT YcTHBIN ompoc, J1abopaTopHBIE pabOThI, CAMOCTOSTEIIHHEIC




paboThI.
BajieeT | YCTHBIH ompoc, 1abopaTopHbIe paboThI, CAMOCTOSATEIbHBIE
paboTHI.
Merpuueckne | [IK-3 | 3maer YcrHbI onpoc, 1abopaTopHBIE PabOTHI, CAMOCTOSITEIEHEIE
AJITOPUTMBL [IK-5 paboTEHIL.
2 Kraccupukarg yMeer VYcrHI onpoc, 1abopaTopHble PabOTHI, CAMOCTOSITEILHbIE
' uu paboTHL.
BajieeT | YCTHBIH ompoc, 1abopaTopHbIe pabOThI, CAMOCTOSATEIbHBIE
paboTEHL.
Huckpumunan | [IK-3 | 3Haer YcrHbI onpoc, 1abopaTopHBIE pabOTHI, CAMOCTOSITEIEHEIE Peiitunr-
THBIH anaimm3 | TIK-5 paboTEL. KOHTPOJb.
3 ymeer YcTHBII onpoc, TabopaTopHbIe pabOTHI, CAMOCTOSITEIbHBIC
' paboTHL.
BiIazeeT | YCTHBIHA ompoc, 1abopaTopHbIe pabOThI, CAMOCTOSTEIBHBIE
paboTEHL.
Baitecosckass | I1IK-3 | 3maer YcrHbI onpoc, 1abopaTopHBIE PabOTHI, CAMOCTOSTEIbHBIE Peiitunr-
TEOpHst [IK-5 paboTHL. KOHTPOJIb.
4 pelIeHui ymeer YcTHBII onpoc, TabopaTopHbIe pabOTHI, CAMOCTOSITEIbHBIC
paboTHL.
BiIazeeT | YCTHBIH ompoc, 1abopaTopHbIe pabOThI, CAMOCTOSTEIBHBIE
paboTHL.
Perpeccusu | IIK-3 | 3Haer YcTHBIH ompoc, 1abopaTopHbIe pabOThI, CAMOCTOSATEIBHEIC PetiTunr-
knaccuduran | [1K-5 paboTHL. KOHTPOJb.
5 ust ymeer YcTHBIH ompoc, 1abopaTopHbIe pabOTh, CAMOCTOSATEIHHEIC
' paboTHL.
Biajeer | YCTHBII onpoc, 1abopaTopHble paboThl, CAMOCTOSATEIbHbIC
paboTHL.
Merton [K-3 | 3Haer YcTHBIH ompoc, 1abopaTopHbIe pabOThI, CAMOCTOSATEIBHEIC PetiTunr-
OTIOPHBIX [K-5 paboTHL. KOHTPOJb.
6 BCKTOPOB yMmeer VYeraslii onpoc, 1abopaTopHble paboThl, CAMOCTOSATEIBHBIC
' paboTHL.
Biajeer | YCTHBII onpoc, 1abopaTopHble paboThl, CAMOCTOSATEIbHbIC
paboTHL.
Uckyccreenn | I[IK-3 | 3Haer YcTHBIH ompoc, 1abopaTopHbIe pabOTh, CAMOCTOSATEIHHEIC PetiTunr-
13 [K-5 paboTHL. KOHTPOJIb
7 HEHPOHHBIC yMmeer VYeraslit onpoc, 1abopaTopHble paboThl, CAMOCTOSATEIBHbIC
: ceTu paboTBHL.
BiajeeT | YCTHBII onpoc, 1abopaTopHble paboThl, CAMOCTOSATENbHbIC
paboTHL.
Pemaromue [K-3 | 3Haer YcTHBIH omnpoc, TabopaTopHbIe pabOThI, CAMOCTOSATEIIHHEIC PetiTunr-
nepeBbst u ux | [IK-5 paboTHL. KOHTPOJIb
8 aHcam0m yMmeer VYeTHbli onpoc, 1a00paTopHbIe PabOThI, CAMOCTOSITENIbHBIE
' paboTHI.
BiIazieeT | YCTHBIH ompoc, 1abopaTopHbIE pabOThI, CAMOCTOSATEIBHBIE
paboTHL.

VIl. CHHUCOK YUYEBHOH JIUTEPATYPHI U UTHOOPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas JuTEpaTypa
(21ekmponnsvle u neuamusle uzdanus)
1. SApymkuna H. T'. MHTemIeKTyanbHbIi aHAIN3 BPEMEHHBIX PsIOB: YueOHOoe

nocobue / H.I'. Apymkuna, T.B. AdanacweBa, N.I'. IlepdunneBa. - M.: U]
OOPYM: NHDPA-M, 2012. - 160 C.:
http://znanium.com/bookread.php?book=249314

2. KoMmbproTepapie TEXHOJOTUM aHalW3a JaHHBIX B JKOoHOMeTpuke / JI.M.
JaiiutOeros. - 2-e u3d., ucnp. u pomn. - M.: By3zoBckuii yuebnnk: UHOPA-M,



http://znanium.com/bookread.php?book=249314

2010. - 578 c.: 70x100 1/16. - (Hayunas xkawura). (meperuier) ISBN 978-5-9558-
0191-9 http://www.znanium.com/bookread.php?book=251791

3. Nudopmarmonsbie aHAIUTUYECKHE CHUCTEMBI [DJIEKTPOHHBIM pecypc]
yueonuk / T. B. Anekceera, 0. B. Amupuau, B. B. Jlux u ap.; nmox pea. B. B.
Juka. - M.: MOITY Cuneprus, 2013. - 384 c. - (YauBepcuterckas cepus). - ISBN
978-5-4257-0092-6. http://www.znanium.com/bookread.php?book=451186

4. Kammna O.A., Muccapo M.JI. DieKTpoHHBIM Kypc "AHalW3 [aHHBIX B
cpene R", 2013 http://zilant.kpfu.ru/course/view.php?id=17341
S. Kammna O.A., MuccapoB M.J[. DnektpoHsblli Kypc "CTaTUCTHUECKUUI

anamms gaHaeix”, 2013 http://zilant.kpfu.ru/course/view.php?id=17260

JlonoJHUTEIbHASI JINTEPATypa
(neuammnote u 3n1exkmponnbvle U3OAHUN)

1. Texnonorus Data Mining: MHTennekTyanbHblid aHanu3 JaHHbIX, CTEnaHoB,
Poman I'puropeesuy, 2000r.
2. Bapcersin, A. A. AHanu3 JaHHBIX W TpolleccoB: yued. mocobue / A. A.

bapcersn, M. C. Kynpusinos, 1. 1. Xonon, M. JI. Tecc, C. U. Enuzapos. ? 3-¢
u3a., nepepad. u gom. ? CII6.: BXB-Iletepoypr, 2009. ? 512 ¢.: un. + CD-ROM ?

(Yuebnas auTeparypa TUISt BY30B).
http://www.znanium.com/bookread.php?book=350638

3. MareMaTnyeckne METONbl aHaJdn3a TUCKPETHBIX CTPYKTYP T€HETHUYECKOTO
kona/I'yman B.M. - M.: U1l PUOP, HUL] UH®PA-M, 2015. - 334 c.: 60x90 1/16. -
(Hayunas MBICITh ) ISBN 978-5-369-01462-2

http://znanium.com/bookread2.php?book=516085

Ilepeuenn pecypcoB HHGOPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH

«AHTEepHeT»
1. http://www.citforum.ru/ - mopran aHAJIUTHYECKUX W HAy4YHBIX CTaTeH B
o0nacTi MHGOPMAIIMOHHBIX TEXHOJIOTHIMA
2. http://www.rsdn.ru - caiit Poccuiickoii cetu paszpadotunkos 10, comepkut
CTaThU 110 COBPEMEHHBIM CPEJCTBAM MTPOTPAMMHPOBAHUSI.
3. http://www.intuit.ru — caiit MHTEepHET-yHUBEpCUTETa WH(POPMAIIMOHHBIX

TEXHOJIOTHM, TPEACTABIISIET Y4eOHbIe KYpChI 110 pa3HbiM obnactsm UT.

Data Mining Labs - http://dmlabs.org/ al Computing

The R Project for Statistical Computing - http://www.r-project.org/

Kypc - http://www.intuit.ru/studies/courses/2312/612/info

Kypc - http://www.intuit.ru/studies/courses/6/6/info

[Iporpammublii  komiiekc RStudio s MHTEUIEKTYalbHOTO —aHallM3a
ma”HbIX - http://www.rstudio.com/.
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http://www.znanium.com/bookread.php?book=251791
http://www.znanium.com/bookread.php?book=451186
http://zilant.kpfu.ru/course/view.php?id=17260
http://www.znanium.com/bookread.php?book=350638
http://znanium.com/bookread2.php?book=516085
http://www.citforum.ru/
http://www.rsdn.ru/
http://www.intuit.ru/
http://dmlabs.org/
http://www.r-project.org/
http://www.intuit.ru/studies/courses/2312/612/info
http://www.intuit.ru/studies/courses/6/6/info
http://www.rstudio.com/

VIIl. METOJIMYECKHUE YKA3AHUSI IO OCBOEHMIO
JTUCHUATUIMHBI

OCHOBHOH TENBI0O TPH HW3YYCHUU TUCIUIIIMHBI SBISACTCS CTPEMIICHHE
MoKazaTh 00JIACTH TpPUMEHEHUS W (OPMUPOBAHHE TEOPETHUUCCKUX 3HAHUN W
MPAKTUYECKUX HABBIKOB I10 HCIIOJIB30BAHUIO COBPEMEHHBIX TEPCOHATBHBIX
KOMITBIOTEPOB M MPOTrPAMMHBIX CPEJCTB JIJIsl PEIICHUs IIUPOKOTO CIIEKTpa 3a7a4 B
pa3IUYHBIX 00JIACTAX, @ UMEHHO:

o 03HAKOMUTH CTYICHTOB C OCHOBaMHU OpraHU3alMi MAIIMHHOTO 00Y4YeHHUS;
o MPUBUATH HABBIKK PabOTBI C  s3BIKAMH  MPOTPAMMHUPOBAHUS IS
MIPOTPAMMHBIX KOMITJIEKCOB, PEAUTH3YIOIINX TEXHOJIOTUHA MAITUHHOTO O0OYICHMS;
o U3JI0)KUTh OCHOBHBIEC MPUHIIUITBI TPOSKTUPOBAHUS MAIIMHHOTO 00YYEeHHUSI.

OCHOBHBIMHM 3a/layaMy M3y4YeHUs AUCHUILUIMHBI «HelpoHHble cetu W
r1y00oKO€ 00yUeHHEY SIBISIOTCS:

o oBMasiecHne (YyHIAMEHTAIBHBIMA 3HAaHUSAMH 00 OCHOBAaX OpraHW3aluu
MalTUHHOTO O0yUYeHHUS;

o IIEJOCTHOE TMpEACTaBJICHWE O Hayke U €€ poJIdi B  Pa3BUTUU
UH(OPMAITMOHHBIX TEXHOJIOTHH;

o BIIQJICTh OOIIMMHU BOTPOCAMH OpPTaHU3AIMHA HCKYCCTBEHHBIX HEHPOHHBIX
ceTeu Wit COBpeMeHHbIX DBM;

o OBJIAJICHUE TEXHOJIOTHSIMU  MPOTPAaMMHUPOBAHHUS C  HCIIOJIb30BAaHUEM
HEUPOCETEBOIO MOJIX0/1a;

o yrayOJieHne  TPaKTUYECKUX  HABBIKOB  pabOTBI HA  MEPCOHAIBHOM
KOMITbIOTEPE (OCHOBBI PadOTHI ¢ PA3TMYHBIMA HHCTPYMEHTAIBHBIMH CPEICTBAMHU
JUTSI IPOEKTUPOBAHUS U UCKYCCTBEHHBIX HEMPOHHBIX CETEeM ).

Hist 2¢hGEeKTUBHOTO M3Y4YEHHUSI TEOPETHUECKOW YacTh JUCHUTLIIAHBI
«Heiiponnsie cetu U riryookoe 00yueHne» HeoOX0IUMO:

o MOCTPOUTH PabdOTy MO OCBOCHHMIO JUCIUIUIMHBI B TOPSAKE, OTBEYAIOIIUM
WU3YYCHUIO OCHOBHBIX JTallOB, COTJIACHO NPHWBEACHHBIM TeMaM JICKIIMOHHOTO

MaTepuana;

o CUCTEMATUYECKU IIPOBEPATH CBOM 3HAHUA 110 KOHTPOJBHBIM BOIIPOCAM U
TECTaM;

J YCBOUTH COAEPKAHUE KIIFOUYEBBIX ITOHATUN;

° aKTUBHO pPabOTaTh C OCHOBHOM W JOINOJHHUTEIIHOM JIUTEpaTypoil Mo

COOTBCTCTBYIOIIIUM TCMaM,
L PETYIAPHO KOHCYJIBTHUPOBATHCA C IPCIOJAABATCIICM, BCAYIIUM H3Yy4YaCMYHO
AUCHUILINHY.



Jns >QheKkTuBHOTO M3y4eHHs] MPAKTHUECKON 4yacTH AMCUUIUIMHBI «HelpoHHbie
CETH U IrIIy00oKoe 00y4YEeHHE)» HACTOSTEIBHO PEKOMEHYETCS
®CUCTEMAaTUYECKN BBINOJIHATh IMOATOTOBKY K HPAKTUYECKUM 3aHATHSAM IO
IPENI0KEHHBIM TPENO0IaBATEIIEM TEMAM;
® CBOEBPEMEHHO BBIIIOJIHATh PAKTUYECKUE 3a/1aHMS], OArOTABINBATh JTOKIIAbI
iy pedeparsl.
MeToauveckue peKOMEHIAIMHU 10 CAMOCTOATEILHOM padoTe

CamocrosiTenbHasi paboTa CTyJeHTa, 0€3yCIOBHO - OAMH M3 BaKHEHIIUX
TamoB B NOJAroToBKe OakamaBpoB. OHa mpuOOHIAET  CTYIEHTOB K
HCCIIEIOBATENLCKOW paboTe, oboramaer OMbITOM W 3HAHUSAMH, HEOOXOIUMBIMU
JUIS. TalbHEMIIET0 WX CTAHOBJICHUS KaK CIECHHAINCTOB, MPUBUBACT HABBIKU
paboOTHI C TUTEPATYPOH.

Ilens camocTosiTeNbHONM pPabOTBI - CHCTEMaTH3allks, 3aKpeIUICHHE WU
paclIMpeHUe TEOPETHUUYECKUX W TMPAKTUYECKUX 3HAHUM C HCIOJIb30BaHUEM
COBPEMEHHBIX HWH(MOPMAIIMOHHBIX TEXHOJIOTHMM M JIMTEpaTypHBIX HCTOYHHUKOB.
JlaHHas 11e1b MOKET OBITh JOCTUTHYTA MPU PEIICHUH CIISAYIOIIET0 Kpyra 3aj1ay:

o M3y4YEeHUE JIEKIMOHHOTO0 MaTepurarna;
. M3YUYCHHE JOMOTHUTEIBHBIX HICTOUHUKOB UH(OpMAITUH;

BBITIOJIHEHUE J1a00paTOPHBIX PabOT.

IX. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JANCHUITJINHBI

OcBoenne mucnuiuiiHbel «HeipoHHbsle ceTu U raybokoe oOydeHUe»
IpeanoiiaraeT  MCIOJb30BAaHHUE  CIASAYIONIET0  MaTePHAIbHO-TEXHHUYECKOTO
oOecIeueHus:

KoMmbproTepHOe 1 MyJIbTUMEIUIHHOE 000PYI0BaHHE:

1. CeTeBoil KOMIIBIOTEPHBIN KJIACC C BBIXOJAOM B MIHTEpHET.
2. MynpTUMeInitHas JIEKIMOHHAS Ay IUTOPUS C BBIXOAOM B MIHTEpHET.
3. Buyrpennsis yueOHas cetb By3a.

DOneKkTpoHHBIE OMOINOTEKH BY3a.
X.  ®OHJbI OHEHOYHBIX CPEJICTB

B cootBerctBUM ¢ TpeboBanuamu DI'OC BO mirg  arrecranuu
OoOy4JaronMxcsi Ha COOTBETCTBHE WX TMEPCOHATBHBIX OCTHXKCHHUH IJIAHUPYEMbBIM
pe3ynbTataMm 00yUeHHUs 10 AUCIUIUIMHE CO3/IaHbl (POH]IBI OIICHOYHBIX CPEJICTB:

Ne KonTposupyem Kon xoHTposMpyeMoii KoMneTeHUUH/TUIAHUPYeMble pPe3yabTaThl HanmeHoBanune
n/n ble pa3aeJbl o0y4yeHus1 OLICHOYHOT' 0
AUCIMILIHHBI cpeacTBa

(pe3yJIbTaThl 10
pa3aenam)




1 OCHOBHBIC

IIK-2 CriocoGeH KpUTHUECKH NEePEOCMBICINBATh HAKOIUIEHHBIH OIIBIT,

PeliTunr-koHTpOIIB

TIOHSITHUS U3MEHSATH IIPU HEOOXOMMOCTH B/ U XapakKTep CBOEH NpodeccHoHaIbHOI
JEATETbHOCTH
IK-5 CnocobeH k aHaIM3y PHIHKA HOBBIX PELICHUI B 00JIaCTH HAYKOEMKHX
TEXHOJIOTHI M TAKETOB NPOTPaMM JIs PEIISHHMs] IPUKIAIHBIX 3a1ad
2 Mertpuueckue INK-2 Crioco6eH KpUTHYECKU NTEPEOCMBICINBATD HAKOIICHHBIH OIBIT, PeliTuHr-KOHTPOIIL
AITOPUTMBI W3MEHSTH NIPU HEOOXOMMMOCTH BHUJI M XapakTep CBOEH IpodeccHoHanbHO
Ki1acCH(UKALNH JEATETbHOCTH
IK-5 CnocobeH k aHaIM3y PHIHKA HOBBIX PELICHUI B 00JaCTH HAYKOEMKHUX
TEXHOJIOTUH U TAKETOB MPOrpaMM JUIsl peIIeHUs IPUKIAIHbIX 3a1a4d
3 JMckpuMUHAHTH IK-2 CriocoGeH KpUTHUECKH NEPEOCMBICINBATh HAKOIUIEHHBIH OIIBIT, PefiTuHr-KOHTpPOIIB
B aHAJH3 W3MEHSTH NIPU HEOOXOMMMOCTH BUJI M XapaKTep CBOEH IpodeccHoHanbHO
JeATeIIbHOCTH
IK-5 Crioco6eH k aHaNMM3y PHIHKA HOBBIX PELICHHH B 00JaCTH HAYKOEMKHX
TEXHOJIOTHH 1 NTAKETOB IPOTPaMM JUIS pPeIIeHHUsI IPUKIIaJHBIX 3a/1a4
4 BaiiecoBckas IK-2 CrocoGeH KpUTHUECKH NEePEOCMBICINBATh HAKOIUIEHHBIH OIIBIT, PefiTuHr-KOHTpPOIIB

TEOpHUs PELICHUH

U3MEHSTH IIPU HEOOXOIUMOCTH BHUJI U XapaKTep CBOeH mpodeccuoHanbHoit
JEATETbHOCTH

IK-5 Crioco6eH k aHaNMM3y pHIHKA HOBBIX PELICHHH B 00JaCTH HAYKOEMKHIX
TEXHOJOTHH ¥ NAKETOB IPOTrPaMM UL pEelleHHs IPUKIAIHbIX 3a1a4

5 Perpeccus u IK-2 CriocoGeH KpUTHYECKU NePEOCMBICIINBATD HAKOIUICHHBIH OIBIT, PeliTuHr-KOHTpPOIIB
KJIacCU(pUKaIHs W3MEHSTH NTPU HEOOXOMMMOCTH BHUJI M XapaKTep CBOEH IpodeccHoHanbHOM
JEATeITBHOCTH
IK-5 CnocoGeH k aHaNU3y PHIHKA HOBBIX PEIICHUH B 00JaCTH HAYKOCMKUX
TEXHOJIOTHH 1 MIAKETOB IIPOTPAMM JUIS PeIIeHHUsI IPUKIaJHBIX 3a/1a4
6 Merton onopHbIX IK-2 Crioco6eH KpUTHYECKU NEPEOCMBICIINBATD HAKOIICHHBIH OIBIT, PelTuHr-KOHTpPOIIB
BEKTOPOB W3MEHSTH ITPU HEOOXOMMMOCTH BHUJI M XapakTep CBOEH MpodeccHoHanbHOM
JICSITENbHOCTH
IK-5 Crioco6eH k aHamM3y pHIHKA HOBBIX PEIICHHH B 00JaCTH HAYKOEMKHX
TEXHOJIOTHH 1 TAKETOB IIPOTPAMM JUIS PeIIeHHUsI IPUKIaJHBIX 3a/1a4
7 HUckyccTBeHHBIE IK-2 CrocobeH KpUTHYECKH MTEPEOCMBICINBATh HAKOIUICHHBIH OIIBIT, PefiTuHT-KOHTpPOIIB

HEHUPOHHBIE CETU

U3MEHSATH IIPU HEOOXOIMMOCTH BHJ U XapakTep cBoeil NpodeccuoHaIbHOM
JEATENBHOCTH

IK-5 Crioco6eH k aHamM3y phIHKA HOBBIX PEIICHHH B 00JaCTH HAYKOEMKHX
TEXHOJIOTHH U NTAKETOB IIPOTPaMM JUIS PeIIeHHsI NPUKIaJHBIX 33124

8 Pemaromue IK-2 Crioco6eH KpUTHYECKU NePEOCMBICIINBATD HAKOIICHHBIH OIBIT, PeliTuHr-KOHTpPOIIB
JIepPEBbSI U UX U3MEHSTH IIPU HEOOXOMAUMOCTH BHUJI M XapaKTep CBOEH MpoeccHoHanbHO
aHcaMmOiH JEATeIbHOCTH
IK-5 CnocoGeH k aHaNMU3y PHIHKA HOBBIX PEIICHUH B 00JaCTH HAYKOEMKUX
TEXHOJIOTHH 1 TAKETOB IIPOTPAMM JUIS pPeIIeHHUsI IPUKIaJHBIX 3a/1a4
Onucanue nokasarejei u KPUTEPUEB OLICHUBAHUA
Onenka HeynoBieTBopuTeIbHO Y10BJIeTBOPHTETHHO Xopomio OT1au4HO
HaGpannast cymma 6aioB Memnee 3 (Menee 50%) 3-3,5 (50- 69%) 3,6-4,4 (70- 4,5-5 (85-
(% BBITTOTHEHHBIX 84%) 100%)
3agannii) (Max — b)
Onenka He3zauer 3ayer
Ha6pannas cymma 6ajios Menee 3 (Menee 50%) 3,1 -5 (50-100%)
(% BBITTOJTHEHHBIX
3ajanuii) (Max — 5)

3a‘leTHO-3K3aMeHaHI/IOHHLIe MaTEepHaJIbI

PenTUHIr-KOHTPOJIB:

Pa6Gora ¢ 6azamu manubeix - 10 0ayu10B

[Ipoxoxxnenue tectoB - 60 O6anIoB

Brinonnenue nadopatopHbix padoT - 30 6ayioB

[IpaBwia atTecTanuu Jjisl CTyICHTOB, HE HAOPABIITUX HEOOXOAUMBIH

MUHUMYM OaJIJIOB IO JUCHUTUINHE




Ecnu cTynenT, B xoze u3ydeHus AUCUUILTNHBI Habpan 70 u 6osee 6amos,

TO OH UMCCT IIPpaBO HA BBICTABJICHHUC COOTBGTCTBYI-OHICﬁ OLCHKH II0 3K3aMCHY oe3

Cro caaydu.

Ecnu ctynenT nabpan meree 70 6auioB, TO OH JOJKEH CJIaBaTh YK3aMEH

(?K3aMeHalMOHHBIN TecT). JlaHHBIN TecT orleHuBaeTcs B quamna3zone ot 0 qo 30

6amnoB. [lomyueHnHbie 6asIbl CyMMHUPYIOTCS K YK€ HAOpaHHBIM U CTYACHTY

BBICTABJIICTCA UTOT'OBasA OLICHKA.

3K33MeHaHI/IOHHLIe BOIIPOCHI:

1.

© 00N Ok WN

10.
11.

O030p 3a7a4, pelacMbIX aIFOPUTMAMH MAILTMHHOTO 00y4€eHUs
Krnaccugukanus anropuTMOB MallIiHHOTO 00YYEeHMS
JIuHEerHbIE MOJIENIN PETPECCUN

bazucHele pyHKIIMN

Perynsapuzanus

[leneBas QpyHKIUS JOTUCTUUYECKON perpeccuu

Perynspuzanus norucTudecKou perpeccun

Crpykrypa HelipoHa

CtpyKTypa HEUpPOHHOH ceTH

[Tepuentpon

OOyueHus HEWPOHHOW CETU C TTIOMOLIBIO AJITOPUTMa OOPATHOTO

pacrpoCTpaHeHUs OITUOKH

12.
13.
14.
15.
16.
17.
18.
19.
20.
21,

CtpykTypa AEpEBBEB PEUICHUN
Buns! pazgensrommx QyHKIMMA
OOyuenus nepeBa peneHun
Anroputm Random Forest
Anroputm AdaBoost

Kackan knaccugukaropon
Knacrepuzanus

OO0yueHue 6e3 yuurens
Anroputm k-means
Nepapxnueckast Ki1acTepu3anus



