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DenepanbHOE rOCYAApPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKICHNE BEICIIEro 00pa3oBaHus
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PABOYAS TIPOTPAMMA JUCIIAITJIMHBI
Hetiponnvie cemu u mawunnoe o6yuenue
Hanpagienue noaroroexu 02.03.01 MaTtemaTnka 1 KOMIbIOTEPHbIE HAYKH
(CxBO3HBIE IIU(PPOBBIC TEXHOIOTHH)
®dopmMa NOATOTOBKU 0YHAS

Kypc 4 cemecTp 6—7

JIekuu 66 ygac.

npaktuueckue 3auatst 00 gac.

naboparopHbie paboThl 70 yac.

B TOM 4mcie ¢ ucnoiab3oBanrieM MAO nek. 38 gac./ mp. uac./ mab6. 56 yac
BCETO YacoB ayIMTOPHOM Harpy3ku 136 dac.
camocrosTenbHas padora 123 gac.

B TOM YHCJIE Ha MOJITOTOBKY K 9K3aMeHy 63 Jac.
KOHTPOJIbHBIE PabOTHI (KOIHYECTBO) 4

KypcoBasi paboTa / KypcoBOM MPOEKT HE MPEyCMOTPEHBI
3a4eT HE IPEaYCMOTPEH

JK3aMeH 6—7 cemecTp

Pabouass mporpamma cocTaBieHa B COOTBETCTBUM ¢ TpeOoBaHusME DeepalbHOT0 TOCYIapPCTBEHHOTO
00pa3zoBaTeNsLHOTO CTaHaapTa Mo HampasiieHuto moarotoBku 02.03.01 MaTtemaTHka ¥ KOMITBIOTEPHBIE HAYKH,
YTBEpXJICHHOTO TprKa3oM MuHHCTEpCTBa OOpa3oBaHus W Haykum Poccuiickoit denepanuu ot 23 aprycra
2017 Ne 807 (c n3MEHEHHUSMU U TOTIOJTHEHUSIMH )

PaGouas mnporpamma oOCyXJeHa Ha 3acelaHHM JerapTaMeHTa MaTeMaTHYeCKOrO0 U KOMIIBIOTEPHOTO
MoenupoBanus, mpotokos Ne 6 ot «05» mapta 2022 r.

JupekTop gemapTaMenTa MaTeMaTHIeCKOTO M KOMITBIOTEPHOTO MoAenupoBanus CymieHko A.A.
CocraBurens: accucteHT AKynoB A. C.

Brnanusoctok
2022



Odopornan cropona THTYIsROro ancra PILT

I. Pabogan nporpaMma NepecMOTPEHA Hi 3Ace1aNHH JeNapTaMenTa:

MpoTokon ot « » 0 r Mk

JupexTop AenapramenTa

(moanHce) (H.O. Dammmna)

II. Pafiouan nporpaMMa nepecMoTpeHa Ha 3aceTaHNH AenapTaMenTa:

MpoToxon oT « " 20 r. Ne

JlnpexTop AenapTaMenTa

(MOANHCE) (H.O. Dammmua)

II1. Paiouan nporpaMma NepecMoTPEHA HA 3ACETaAHHH JeNapTaMenTa:

MpoTokon ot « » 20 r M

JupexTop AenapramenTa

(MOANHCE) (H.O. Dammmus)

IV. PaBouan nporpaMmMa nepecMoTpedia Ha 3ACeTaHAN TeNapTAMEHTA:

MpoTokon oT « " 20 r. Me

JlnperTop AenapTaMenTa

(moanHcE) (H.O. dammunna)



Lens:

OEJIN U 3AJAYN OCBOEHUA IUCHUIIJINHBI:

O3HaKOMJICHHE C OCHOBaMH IMOCTPOCHUA W BO3MOKXHOCTAIMU

IIPUMEHEHUS HEMPOHHBIX CETEM, a TAKKE HEMPOKOMIBIOTEPHBIX AJITOPUTMOB IS

00paboTku uHGOPMAITUH.

3amauu:

O3HaKOMHUTh CTYACHTOB C OCHOBAMH ITIOCTPOCHHUA W BO3MOKHOCTAMU

IIPUMEHEHUSI HEUPOHHBIX CETEM;

0COOEHHOCTAX

[Tomyyenne wu
NOCTPOCHUSI U

CUCTEMAaTUu3alui

3HAHUM O BO3MOKHOCTAX W

IMPUMCHCHHA HeﬁpOKOMHLIOTepHBIX

AJTOPUTMOB U CUCTEM ISl 00pabOTKU UH(pOPMAITUH;

3HAHUM.
B pesynprare u3yueHHs] JAHHOW JUCHMIUIMHBL Y OOydarommxcs (hOpMUPYIOTCS

HSY‘IGHI/IG EUII‘66paI/ILIeCKI/IX MOIICJIeﬁ MpCACTABJICHUA U 06pa6OTKI/I

cnenyromue npodeccruoHaabHbpIe KOMIIETSHIINH:

Tun 3apau Kon u naumenoBaHue
npogeccHoHAIBHOM
Kon u HauMeHOBaHMe MHAUKATOPA JOCTHKEHUSI KOMIETEHIIUN
KOMIIETEHIM U
(pe3yJabTaT 0CBOEHUsI)
MPOM3BOACTBEHHO [1K-4.1 ynpasmisieT paboTamMu IO CO3IaHUIO TPOTPAMMHBIX CHCTEM U

TEXHOJIOTHICCKHIHI

IIK-4 CriocobeH k
000CHOBaHHOMY BBIOODY,
MPOEKTHPOBAHHIO U
BHE/IPEHUIO CMCIHABHBIX
TEXHHYIECKHUX U ITPOTPAMMHO-
MaTeMaTHIECKHUX CPE/ICTB B
n30paHHOMI
npogeccCHOHATBHOM 001acTH

KOMIUIEKCOB, IIPOEKTUPOBAHUIO U peaTn3aliuy IPOrPaMMHOTO
obecriedeHns1, CO3JaHUI0 apXUTEKTYPBI IPOTPAMMHBIX CPEJICTB, yIACTHIO
B OpraHH3al{ HAYIHO-TEXHHYECKHX PaboT, KOHTPOJIE, IPUHITHH
pELICHUH U OIIpeJeJICHUH IEPCIEKTUB

[1K-4.2 npumeHnsieT cnenuanbHble TEXHUYECKHE U IPOTPaMMHO-
MaTeMaTUYeCKUe CPECTBA B N30paHHOM MpodecCHOHATBHOM 00I1acTh IS
MIPOEKTUPOBAHMUS M BHEIPEHUS CHICIUATBHBIX TEXHUIECKUX U
MIPOTPAMMHO-MATEeMAaTHYECKHUX CPEICTB

[1K-4.3 pa3zpabaTeiBaeT MaTeMaTHYECKUE U aNITOPUTMUAIECKUE MOJIEITH,
MPOrPaMMBI, TIPOrPAMMHBIE CHCTEMBI H KOMITIIEKCHI, METOIBI UX
MPOEKTHPOBAHUS ¥ PEasT3aliH, CIIOCOOBI TPOU3BOJICTRA,
CONPOBOK/ICHUSI, SKCIUTYaTallM! U aJMUHUCTPUPOBAHHS B Pa3IMIHBIX
obuacTsix

Jnst dbopMHupoBaHUs BBINICYKA3aHHBIX KOMIIETCHIIMM B paMKax JUCIUTUIMHBI

«HeiipoHHble ceTH U MalIMHHOE OOy4YEHHE» MPUMEHSIOTCS CIEAYIOIIUE METOJbI

aAKTUBHOTO/ MHTEPAKTUBHOTO OOyUYCHUS:

MPE3CHTAllM C MCIOJIb30BAHUEM JOCKH, KHUI, BHUJAEO, CJIANIOB,

KOMIIBIOTCPOB U T.II., C IMMOCIICAYIOIINM O6CY)K)ICHI/ICM MarcpualioB,

oOpatHast CBsi3b C (OPMUPOBAHUEM OOIIEro TMpeACTaBICHUS 00

YPOBHC BJIaJICHUA 3HAHUAMU CTYACHTOB, aKTYaJIbHBIMU IJIAA 3aHATHA,

e pa3MHMHKa C BONPOCAMH, OPHEHTHPOBAHHBIMM HAa BBICTPAUBAaHUE
JIOTUYECKOM LIETOYKU U3 MOJYYEHHBIX 3HAHUN (KOHCTPYHMPOBAHHE HOBOTO
3HAHUS),



e paboTra B MalbIX rpynmax (JaeT BCEM CTyACHTaM BO3MOXKHOCTH
y4acTBOBaTh B  pabOTe, TPAKTHKOBAaTh HABBIKM  COTPYIHHUYCCTBA,
MEXJIUYHOCTHOTO OOIIICHHUS ).

. TPYIOEMKOCTH JUCHMILTAHBI U BUIOB YYEBHBIX
3AHSTHI IO JUCHUILINHE

OO6mrast Tpy1I0EMKOCTh AUCIUIUIMHBI COCTaBiseT 9 3a4éTHBIX enuHull (324

aKaJCMHUYCCKHX Yaca).

(1 3aueTHAsI eTUHUIIA COOTBETCTBYET 36 aKaJIEMUICCKUM Yacam)

Bunmamu yaeOHBIX 3aHITHIA U pabOTHI 00YJaroNerocs 1o JUCIUATLINHE MOTYT
SIBIIATHCS.

O6o3HavyeHMe Bunet yaeOHbBIX 3aHITHN U pabOTHI 00yUaIOMIEeToCs
Jlex Jlexunn
Jlab JlaboparopHsie pabOTHI
IIp IIpakTuueckue 3aHATUS
OK OmnuaiiH Kypce
CP CaMocCTOsITeNIbHAS Pab0Ta 00y4aroIerocs B EPUOJ TCOPSTHYCCKOTO 00yUEHUs
KoHTpostb CaMocTosTelbHas paboTa 00yJaroIerocs u KOHTaKTHas paboTa 00yJaroIerocs ¢
MpenoJjaBaTeneM B MEPHOJ MPOMEKYTOUHOM aTTECTAIUH

CTpyKTypa JUCITUTIINHBI:
dopma 00ydeHus: — OUHasl.

KonuyecTBo 4acoB no BugamM y4eOHbIX
o 3aHATHI 1 padoThl 00yYalOLIErocst
& ..n ®opmbl
HaumenoBanue pasgena 8 = .
Ne S s MPOMEKYTOUHOI
JUCIHHUILIMHDBI 5 3 S =9 = - =9
&} é é = o) @) [E arrecranuu
(=)
=
1 | Temal.
2 Tema 2.
3 Tema 3.
4 | Temad. 67 | 66 | 70 123 | 63 —
5 Tema 5.
6 Tema 6.
7 Tema 7.
8 Tema 8.
Uroro: 66 70 123 63

I1l. CTPYKTYPA U COAEPKAHUE TEOPETUYECKOMN YACTH
KYPCA

Tema 1. OcHoBHble mOHATHA: OOBEKTHI W NPH3HAKW. THIBI 33134
pacno3naBanus. IloHsiTue anroputMa pacmo3HaBaHusA. MeTonbl 00y4YeHUS.
OyHKIIMOHAJI KadecTBa alropuTMa. Owmupuyeckuii puck. [lepeobydenue.
Oo606maromias crnocooHoCTh. CKOJIB3SAIINUA KOHTPOJI.




Tema 2. Merpuueckue anropuTmbl kiaccuukanuu: Metos Onrkaniiero
cocena. Meron k Ommkaiimux coceneil. Merton Kk B3BeIIEHHBIX OJIMKAWIINX
coceneil. MeToa map3eHOBCKOTO OKHA.

Tema 3. J[uckpyMUHAHTHBIA aHan3: JIMHEWHBIN AUCKpUMUHAHT Duiepa.
Mertonel cHMKEHUS pa3MepHOCTEN. MeTOA rIaBHBIX KOMIIOHEHT.

Tema 4. bailecoBckas Tteopust pemenuil: OlLeHKa apaMeTpoB
BEPOSTHOCTHOU MoJieniu. MeTo1 MaKCUMAaJIbHOTO TIpaBonogoous. Makcumuzanus
aroCTEPUOPHON BEPOSTHOCTH.

Tema 5. Perpeccuss u xnaccudukanus. O0630p METOJOB ONTHUMH3AIUU:
MopnenupoBaHue pacrno3HaBaeMoro mnapamerpa. MojenupoBanue HabIr01aeMOn
BenuuuHbl. Perpeccus. bunapnas kinaccudukanus. Jluneiinas perpeccus. Meton
HaMEHBbIIMX KBaaApatoB. Perymspusanusa no TuxoHoBy. baliecoBckas nHeWHas
perpeccusi. PaspexxeHHass JuHelHas perpeccus. Mogenn  kiaccuUKaAIUN.
Jloructuueckas perpeccus.

Tema 6. Merox ONOPHBIX BEKTOPOB: JIMHEMHO paziaenumas BbIOOPKA.
Jluneitno Hepaznenumas BeiOopka. Aapa. Anropurwm [lnarra.

Tema 7. VckyccTBeHHble HelipoHHbIe ceTu: [lepcentpon. MeTton o6patHoro
pacnipoctpanenusi ommOku. ['eccuan st ¢yHkuuu omwubOku. I[lepeoOydenue
HEUPOHHBIX ceTer. CBEpPTOYHBIE HEUPOHHBIN CETH.

Tema 8. Pemaromue nepeBbs W ux aHcambiu. ['paduueckue momenu.
baitecoBckue cetu. MapkoBckue cetu: Cmydaitneie neca. AnroputMm AdaBoost.
Anroputm Gradient boosting. Makcumuzaius arioCTepUOPHOM BEPOSITHOCTH ISt
MapKOBCKHMX IIeNeld W JAepeBbeB. MHUHUMU3ALMA YHEPTUHM C MOMOILIBIO pa3pe30B
rpadoB. AJNTOpUTM a-paclidpeHusi. AJTOPUTM PpaCIpPOCTPAHEHUS JIOBEpHS.
CTpyKTYypHBIIl METOJ OTIOPHBIX BEKTOPOB.

IV. CTPYKTYPA U COJIEP)KAHHUE ITIPAKTUYECKON YACTH
KYPCA U CAMOCTOSTEJBbHOMN PABOTHI

Jlaboparopuasi padora 1. [lepeoOyuyenue. Brnusaue pazmepa oOydaroreit
BBIOOPKH Ha KQ4e€CTBO O0YUYECHUSI.

JlaGopaTtopnasi pabora 2. baifecoBckas kinaccudukammsa. OrneHka
napaMeTpoB MaTeMaTUYECKOM MOJIeST OOBEKTOB.

JlaGopaTopnasi padora 3. EM-airoputm. OOydenue c¢ nomoipio EM-
anroputMma Jjis pacnpeaeneHus CThlo/IeHTa.

JlaGopaTtopnasi pabdora 4. Meron ONOPHBIX BEKTOPOB. VCKYyCCTBEHHBIE
HEWpOHHBIE ceTH. Pacro3HaBaHre CHMBOJIOB TEKCTA C MMOMOIIBIO METO/Ia OMTOPHBIX
BEKTOPOB U C MOMOIIbIO CBEPTOYHBIX CETEH.

JlaGopaTopnas pabGora 5. Pemarouue nepesbsi. [locTpoenue perraronmx
nepeBbeB. Anroputm Gradient boosting.



Jlaboparopnasi pa6ora 6. I'paduueckue wmomenn. CermeHTarus

U300pKEHU C MOMOIIbI0 rpaduyeckux mojeneil. Anroputm Butepbu s

MApKOBCKHX LIETIEH.

V. YYEBHO-METOIMYECKOE OBECIHEYEHHUE

CAMOCTOSATEJbHOM PABOTbBI OBYUAIOIIUXCSA (4 OH/IAUH

KYPCA IIPU HAJIUYHN)

CamocrosiTenbHas paboTa CTYIEHTOB B paMKax AUCHMIUIMHBI «HelpoHHbIE

CCTU U MAIIIMHHOC O6yII€HI/I€» npeayCcMaTpuBacT Tpu BUAa ACATCIIBHOCTH!

1.
2.

[TonroroBka K TEKyIleMy KOHTPOJIIO U TPOMEKYTOUHOM aTTeCTal|HU.
[TonroroBka K MpakTUYecKUM paboTaM U OQOPMIIEHHE OTYETOB IIO
pe3ysibTaTaM UX BbIIOJHEHUS. KOHTpOb ocyliecTBIsSeTCs Ha 3aHATHIX
B BHJIE YCTHBIX OTBETOB Ha BONPOCHI MPENOAABATENS MO COJAEPKAHUIO
OTYeTa.

PaboTa ¢ JONOTHUTENBHON JIUTEPATYPOMl IO BONPOCAM, BHIHECEHHBIM Ha
CaMOCTOATENBHOE U3ydyeHHe. KOHTpOIIb OCYIIECTBIIETCS HA 3a4€Te.

Crmcok BOIIPOCOB AJII CaMOCTOATCIIbHOI'O H3YUCHU !

1

10
11

12

3HauuMBIE TapaMeTpbl, IO KOTOPHIM L€IecO00pa3HO IPOBOAUTH
CpPaBHEHHE PA3TUYHBIX JUHAMHUYECKUX HKCIIEPTHBIX CUCTEM.
OnpeneneHne T0rM4eCKON MOAEIN MPEICTABICHUS 3HAHUM.
OnpeneneHue CTpaTerud YOpPaBIEHUS B OKCIHEPTHBIX CHUCTEMAax H
NPUBEAUTE KIACCU(PUKALINIO CTPATETUI.

dopmanbHOE ompeneneHrue NpoAaykimonHoi cucreMsl (o E.llocty u
A.Hproomny).

Benymue tenaenunu B pazpabotke VUC ais ecTecTBEHHO-SI3BIKOBBIX
CUCTEM.

['maBHBIE HampaBieHUs CTPYKTypU3alUUU MpPU MPOECKTUPOBAHHUU
HKCIIEPTHBIX CUCTEM.

MeTtonbl, TpUMEHSIEMBIE ISl TECTUPOBAHUSI COBPEMEHHBIX SKCIEPTHBIX
CUCTEM.

OCHOBHbBIE HamNpaBJICHUS HUCIHOJB30BaHUS MPOOJIEMHO/TIPEIMETHO-
opueHTupoBaHHbIx 1C.

OCHOBHBIE pa3INUUs MEXY MOJIXOJA0M, HCHOJIb3YIOLIUM YIIPABIISIEMbIC
oOpa3uiaMM MpaBwiia, W MOAXOAOM, HCIOJb3YIOUIUM YIpPaBIIIeMble
oOpasiaMu MOJTYJIH.

OcHoBHBIE TUIIBI TTPOOIEeMHBIX cpen u UC

[IpuMepbl MOpPUMEHEHUS] TEXHOJOTUM JUHAMHUYECKUX JKCIEPTHHIX
CUCTEM.

[Ipumepsb! ycnienrHoro npuMeHnenus: texxosoruu JC.
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Ha3naueHne mexaHum3ma WHCIEKIMM B COBPEMEHHBIX JKCIIEPTHBIX
CUCTEMAX.

OCHOBHBIE IPUYMHBI yCIIEXa COBPEMEHHOM TexXHOI0ruu JC .

[ToHATHS MHTErPUPOBAHHOTO IPWJIOKEHUS, OTKPBITOTO MPUIIOKEHUS U
pacIpeneIeHHOTO MPUII0KEHUS.

Paznmuuusa wmexnay paboyuMu  MPOCTPAHCTBAMM W MOJYJISIMH
IIPUKIIATHON CHUCTEMBI.

Crartnyeckue U JUHAMUYECKHE 3a/1a4U.

Meron mnoucka pemieHudM B aJIbTEPHATHBHBIX IPOCTPAHCTBAX IIPU
HEIIOJIHBIX U HETOYHBIX JIaHHBIX.

Meron noucka penieHuil B uEpapxuu NpOCTPAHCTB.

Merton noucka peneHuid B OTHOM ITPOCTPAHCTBE.

Meton noucka pemeHnii ¢ KCOJIb30BAHUEM HECKOJIBKUX MOJIEIIEH.
OcHoBHBIE pexuMbl padoTbl IC.

ba3oBbie TUIBI AHAarpamMM, UCHOJIb3yEMbIE B METOJOJOTUH Pa3padOTKU
DKCIEPTHBIX CUCTEM.

['maBHbIe TeHAeHIMHU B pazpaboTke UC a1 SKCIEPTHBIX CUCTEM.
JlocToMHCTBAa 1 OCOOEHHOCTH CUCTEM, YIIPABIIIEMbIX 00pa3liaMu.
OcHoBHbI€ 3Tarbl pazpadoTku IC.

Hosele HampaBinenuss M1, B KOTOphIX 0003HAYMIIMCH CYIIECTBEHHBIE
IIPAKTUYECKUE YCIIEXU.

OCHOBHBIE ACMEKTHl OpPraHMW3alMU 3HAHUWA B pabouel maMaTu U Oaze
3Hanmii OC.

OcHOBHBIE KOMIIOHEHTHI cTaTnaeckon IC.

OCHOBHBIE TapaMeTpbl, OMNPEIENAIONIME CBOMCTBA MPEIMETHOU
o0nacTu.

OTnnuuss  apXWUTeKTypbl auHamuyeckoi OC  OT  apXUTEKTYpBI
cratnyeckon IC.

OTnuuuss ~ KOMMEPYECKOM  CHUCTEMBI  OT  NPOMBIIUJIEHHOM U
JNEHUCTBYIOLIETrO MPOTOTUIIA OT UCCIIEA0BATEIBCKOTO

bazoBsie cBOliCTBa 0OBEKTHO-OPUEHTUPOBAHHOTO MOXO/IA.

[Tpumepsl COBpEMEHHBIX THOPUIHBIX UHCTPYMEHTAIbHBIX CPEICTB AJIs
CTATUYECKUX DKCIIEPTHBIX CUCTEM.

[IpuMepbl CTaTUYECKUX U TUHAMUYECKUX IKCIIEPTHBIX CUCTEM.
PesynbraThl  cpaBHeHUs ~ HauOosee  pa3BUTOM  JUHAMHYECKOUN
skcnepTHo Cructemsbl G2 ¢ APYTMMH KJIACCAMM SKCIIEPTHBIX CHUCTEM.
OCHOBHBIE 331a4 MEXaHU3Ma BbIBOJIa SKCIIEPTHON CHCTEMBI.
OCHOBHBIE HANpaBICHHUS MPAKTUYECKUX YCIIEXOB HCKYCCTBEHHOIO
WHTEJJIEKTA.
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OcHoBHbIe TeHaeHIH B pazpadboTke NC i HelpOHHBIX CeTEH.
OcoOeHHOCTH KaXA0r0 ATana XU3HEHHOTO 1IMKJIA SKCIEPTHBIX CUCTEM.
Oco0eHHOCTH CEMaHTUUYECKUX MOJIEIIEH.

Otnnuns 3C OT TpaAULMOHHBIX CUCTEM OOPAOOTKH TaHHBIX.
[TapameTps! KTacCUpUKALUN IKCIEPTHBIX CUCTEM.

CocTaB 3HaHHMI B SKCIEPTHBIX CHUCTEMaX M OT Kakux (PaKTOPOB OH
3aBUCHT.

['maBHBIE XapaKTEPUCTUKH THUIIOB 3a7ad, pPEIIAeMbIX HKCIEPTHOM
CHUCTEMOM.

Ha3znauenne u 1aBHble (YHKUMHM YETBIpEX H3TarnoB  pabOThI
MHTEpIpETaTopa.

OCHOBHBIE XapaKTEPUCTUKN MHCTPYMEHTAIBHBIX CPEJCTB JJIs1 KaXKI0TI0
tuna OBM.

OcHOBHBIE YepTHI (PPEHMOBOTO NOIX0/1A.

CoctaB u poau ydacTHUKOB pazpadbotku IC.

HHaH-Fpa(bI/IK BBIIIOJTHCHUS CaMOCTOSITEIbHOM pa6OTI>I 110 AUCHUIIIIMHC, B TOM
qUCJIC IIPUMCPHBIC HOPMBI BDCMCHH HA BBIITOJIHCHHUC 10 KaXKIOMY 3a1aHHUTIO:

Ne Pa3zgen nucUNnJINHLI Bux CPC Henensn KoaunuecTBo
n/ 1. 2. 3. cemecTpa 0as10B
n
OCHOBHBIC TOHATHS 2 4 4 1-2 0-12
2. | Merpuyeckue anropuTMbl 4 4 3-4 0-13
KJIACCU(UKAIIH
3. | JuckpuMHUHAHTHBIN aHATU3 2 4 4 5-6 0-12
4. | bailecoBckast Teopusl pelIeHui 4 4 7-8 0-13
5. | Perpeccus u knaccudukaius 2 4 4 9-10 0-12
6. | MeToa ONOPHBIX BEKTOPOB 4 4 11-12 0-13
7. | UckyccTBeHHbIE HEHPOHHBIE CETH 2 4 4 13-14 0-12
8. | Pemaromue nepeBbst 1 X aHCAMOIH 4 4 15-16 0-13
Bcero 12 | 32 | 32 100
VI. KOHTPOJIb JOCTUXXEHUA HEJEU KYPCA
Ne KonTtpoaupy Kon u OueHoyHble cpecTBa
n/n eMble HaMMEHOBaHHe —
pazzenst / MHIHKATOPA TEeKYIIUH KOHTPOJIb MPOMEKYTOY
TEMbI JOCTHKECHHUA Hast
L — aTTeCcTAlUA
1. OCHOBHbIE [IK-4 | 3Haer VYcTHBIH 0npoc, 1abopaTopHbIe PabOTHI, CAMOCTOSITEIIBHBIC Peiitunr-
HOHATHA paboTBI. KOHTPOJIb.
ymeer VYcTHBIH 0npoc, 1abopaTopHble paboThl, CAMOCTOSITEIbHbIC
paboTHL.
BJIagcCcT YcTHBII OIIpocC, J'Ia60paTOpHLIe pa60TLI, CaMOCTOATCIBbHBIC
paboTHL.
2 Merpuueckue | IIK-4 | 3nHaer VYcTHBIH 0Mnpoc, 1abopaTopHbIe PabOTHI, CAMOCTOSITEIIBHBIC
) ITOPUTMBI paboTBHI.




KinaccupuKar yMeeT VYerHsli onpoc, 1abopaTopHble paboThI, CAMOCTOSITENbHbIE
uu paboThI.
BajieeT | YCTHBIH ompoc, 1abopaTopHbIe paboThI, CAMOCTOSATEIbHBIE
paboTEHL.
Huckpumvunan | [IK-4 | 3Haer YcrHbI onpoc, 1abopaTopHBIE pabOTHI, CAMOCTOSITEIEHEIE Peiitunr-
THBIH aHAITN3 paboTEL. KOHTPOJIb.
3 ymeer YcTHBII onpoc, TabopaTopHbIe PabOTHI, CAMOCTOSTEIbHBIC
' paboTHL.
BiIazeeT | YCTHBIH ompoc, 1abopaTopHbIe pabOThI, CAMOCTOSTEIBHBIE
paboTEHL.
Baitecosckass | I1IK-4 | 3maer YcrHbI onpoc, 1abopaTopHBIE pabOTHI, CAMOCTOSITEIEHEIE Peiitunr-
TEOpHs paboTHI. KOHTPOJIb.
4 pelIeHui ymeer YcTHBII onpoc, TabopaTopHbIe PadOTHl, CAMOCTOSITEIbHBIC
paboTHL.
BiIazeeT | YCTHBIHA ompoc, 1abopaTopHbIe pabOThI, CAMOCTOSTEIBHBIE
paboTEHL.
Perpeccusiu | IIK-4 | 3Haer YcTHBII onpoc, TabopaTopHbIe PadOTHI, CAMOCTOSITEIbHBIC PetiTunr-
KinaccupuKa paboTBhI. KOHTPOJIb.
5 ust ymeer YcTHBII onpoc, TabopaTopHbIe PadOTHI, CAMOCTOSITEIbHBIC
' paboTEHL.
Biajeer | YCTHBII onpoc, 1abopaTopHble paboThl, CAMOCTOSATEIbHbIC
paboTHL.
Merton [IK-4 | 3Haer YcTHBIH ompoc, 1abopaTopHbIe pabOThI, CAMOCTOSATEIBHEIC PetiTunr-
OTIOPHBIX paboTBHI. KOHTPOJIb.
6 BCKTOPOB yMmeer VYeraslit onpoc, 1abopaTopHble paboThl, CAMOCTOSATEIBHbIC
' paboTHL.
Biajeer | YCTHBII onpoc, 1abopaTopHble paboThl, CAMOCTOSATEIbHbIC
paboTHL.
UckycctBenn | I[IK-4 | 3Haer YcTHBIH ompoc, 1abopaTopHbIe pabOThI, CAMOCTOSATEIBHEIC PetiTunr-
13 paboTHL. KOHTPOJIb
7 HelpoHHbIE yMmeeT VYcTHbli onpoc, 1abopaTopHbIE paboThI, CAMOCTOSITEIEHEIC
' cetu paboTBHL.
BIazieeT | YCTHBIH ompoc, 1abopaTopHbIE pabOThI, CAMOCTOSATEIBHBIE
paboTHL.
Pemaromue [IK-4 | 3Haer YcTHBIH ompoc, 1abopaTopHbIe pabOThI, CAMOCTOSATEIHHEIC PetiTunr-
JIePEBBSI U UX paboTBHI. KOHTPOJIb
8 aHcambnm yMmeer VYeraslii onpoc, 1abopaTopHble paboThl, CAMOCTOSATEIBHbIC
' paboTHI.
BiIazieeT | YCTHBIH ompoc, 1abopaTopHbIE pabOTHI, CAMOCTOSATEIBHBIE
paboTHL.

VIl. CHHUCOK YUYEBHOH JIUTEPATYPHI U UTHOOPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas JuTeparypa
(93:1eKmponnble u newammuvle uzdanus)
1. Apymkuna H. T'. MHTeIeKTyanbHbIi aHAIN3 BPEMEHHBIX PSIOB: YueOHOe

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

2. KoMmbproTepabie TEXHOJOTUM aHalW3a JaHHBIX B JKOoHOMeTpuke / JI.M.
JaiiutOeroB. - 2-e u3d., ucnp. u pomn. - M.: By3zoBckuii yueonnk: UHOPA-M,
2010. - 578 c.: 70x100 1/16. - (Hayunas xuura). (mepemiet) ISBN 978-5-9558-
0191-9 http://www.znanium.com/bookread.php?book=251791

3. Nudopmarmonnble aHAIUTUYECKUE CHUCTEMBI [DJIEKTPOHHBIN pecypc]
yueonuk / T. B. Anekceera, 0. B. Amupuau, B. B. Jlux u ap.; nox pea. B. B.



http://znanium.com/bookread.php?book=249314
http://www.znanium.com/bookread.php?book=251791

JNuka. - 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., MuccapoB M./l. DnekTpoHHbIli Kypc "AHanu3 [aHHBIX B
cpeae R", 2013 http://zilant.kpfu.ru/course/view.php?id=17341
S. Kammna O.A., Muccapos M./[. OnektponHbli Kypc "CrarucTuyeckuii

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

JlonoiHMTE IbHAA JTUTEpaTypa
(neuammuvle u 21eKmponnbvle U30AHUA)
1. Texnonorus Data Mining: MHTemekTyanbHbIi aHanu3 AaHHbIX, CTENaHoB,

Poman ['puropbeBuu, 20009r.

2. Bbapcersin, A. A. AHanu3 JaHHBIX W TIpolieccoB: ydeb. mocobue / A. A.
bapcersn, M. C. Kynpusuos, 1. . Xonmon, M. /1. Tecc, C. . Enuzapos. ? 3-¢
u3 ., nepepad. u gom. ? CII6.: BXB-IletepOypr, 2009. ? 512 c.: un. + CD-ROM ?

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

3. MareMaTnyeckne METONbI aHadn3a TUCKPETHBIX CTPYKTYP T€HETHUECKOTO
kona/I'ynan B.M. - M.: U1l PUOP, HULl UHD®PA-M, 2015. - 334 c.: 60x90 1/16. -
(Hayunas MBICJIb) ISBN 978-5-369-01462-2

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

Ilepeuens pecypcoB HH(POPMAMOHHO-TEJIEKOMMYHIUKAIIHOHHOM ceTH
«HHTEpHET»
1. http://www.citforum.ru/ - mopran aHAIUTHYECKUX W HAy4YHBIX CTaTed B

obJsiacti UHGOPMAITMOHHBIX TEXHOJIOTHUMA
2. http://www.rsdn.ru - caiit Poccuiickoii cetu paszpadotunkos 10, comepkut

CTaThH 10 COBPEMEHHBIM CPEJCTBAM ITPOIPaMMHUPOBAHUSI.
3. http://www.intuit.ru — caiit MHTEepHET-yHUBEpCUTETa WH(POPMAIIMOHHBIX

TEXHOJIOTHMA, TIPEICTABIISAECT yueOHbIE KypChl 10 pa3HbiM obsactsam 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
[Iporpammusbiii  komriekc RStudio st WHTEIEKTYanbHOTO —aHaM3a
JnaHHBIX - http://www.rstudio.com/.
VIiIl. METOAUMYECKHUE YKA3ZAHHA 110 OCBOEHUIO
JTUCHUILIAHBI

=N o oA

OCHOBHOM WEJBbIO TIPU HW3YYEHUU JUCLUIUIAHBI SABJISETCS CTPEMIICHUE
MoKa3zaTh 00JIaCTU TpPUMEHEHUS W (HOPMUPOBAHHE TEOPETUYECKUX 3HAHUU U


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/

MNPAaKTHYCCKNX HABBIKOB TII0 HMCIIOJIB30BAHUIO COBPCMCHHLIX IICPCOHAJIBHBIX

KOMITIBIOTCPOB U IIPOTrPAMMHBIX CPEACTB AJIA PpCHIICHUA IMUPOKOI'o CIICKTPA 3a1a4 B
Pa3INYHBIX OGH&CTSIX, a HIMCHHO.

O3HAKOMHTH CTYJICHTOB C OCHOBAMH OpPTaHHU3AI[MN MAITUHHOTO OOYICHHUS;
NPUBUTHh HABBIKK PaOOTBI C s3BIKAMH TMPOTPAMMHUPOBAHUS IS
MPOrPaMMHBIX KOMIUIEKCOB, PEaJM3yIOIIUX TEXHOJOTHU MAITUHHOTO
oOyueHus;

U3JI0’KUTH OCHOBHBIC TIPHHIIUITBI IIPOCKTUPOBAHUS MAIIMHHOTO OO0YUICHHS.

OCHOBHBIMH 3aJladyaM  H3Y4YCHUA AUCHUIIIIMHBL ((HCI‘/IIpOHHBIe CeTu H

MalllMHHOC O6y‘—ICHI/Ie» ABJIAIOTCA:

OBIaZIcHHE (PYHIAMEHTAIFHBIMH 3HAHUSIMH OO0 OCHOBaxX OpTaHU3AINU
MAaIIMHHOTO O0y4YeHUS;

LEJIOCTHOE IIPEACTABICHHE O HAayke M €€ pOJM B PpPa3BUTUHU
MH(OPMAIMOHHBIX TEXHOJIOTHUH;

BJIAJETh OOIIMMH BOIIPOCAMH OPTaHU3ALMH MCKYCCTBEHHBIX HEUPOHHBIX
ceTel JuIsl COBpeMEHHbIX DBM;

OBJIAJICHUE TEXHOJIOTHSIMU IPOTPAMMHUPOBAHUS C MCIOJIB30BAHHEM
HEHUPOCETEBOr0 MOIX0/3;

yrayOjeHue MpPaKTUYECKUX HABBIKOB palOThl Ha IMEPCOHATBHOM
KOMIbIOTEPE (OCHOBBI pPabOThl C Pa3INYHBIMU HHCTPYMEHTAJIbHBIMU
CpeICTBaMU JJIsl MPOEKTUPOBAHUS U UCKYCCTBEHHBIX HEHPOHHBIX CETEN).

Hist 2¢hGEeKTUBHOTO W3Y4YEHHUST TEOPETHUECKOM YacTh JUCHUTLIIAHBI

«HelpoHHBIE CETH U MAITUHHOE 00Y4YEHHE» HEOOXO0IUMO:

MOCTPOUTH PabOTy MO OCBOEHUIO AUCIHUILUIMHBI B MOPSJIKE, OTBEYAIOIIUM
W3YYEHUIO OCHOBHBIX JTaloB, COIJIACHO MPHUBEACHHBIM  TEMam
JIEKIIMOHHOTO MaTepuania;

CUCTEMATUYECKU MPOBEPSITh CBOM 3HAHUS MO KOHTPOJIBHBIM BOIIPOCAM M
TEeCTaM;

YCBOUTH COJEPKAHUE KIIFOUEBBIX MMOHITUN;

aKTHBHO pPaboOTaTh C OCHOBHOW M JIONOJHUTEIBLHOW JIUTEPATypOH IO
COOTBETCTBYIOIIMM TEMaM;

pPETyISIPHO KOHCYJIBTUPOBATHCS C MPEINOIaBaTeNieM, BEIYIIUM U3y4aeMyto
JTUACLUILINHY.

Jlnst 5 PeKTUBHOTO M3YYECHHS MPAKTHUECKOW YacTH AUCHUILUIMHBI « HelpoHHBIE

CCTHU U MAaIlTMHHOC 06yquI/Ie» HACTOATCIIbBHO PCKOMCHAYCTCA:

CUCTCMATUYCCKU BBIIIOJIHATH IMOATOTOBKY K IMPAKTUYCCKHUM 3aHATUAM 110
MNPCAJIOKCHHBIM IIPEIIOAaABATCIICM TCMAM,



® CBOCBPEMEHHO BBITIOJHATh MPAKTUYECKHE 3a/laHUsl, TOJTOTABIUBATH
JOKJIa/1bl WK pedepaTsl.
MeToanveckue peKOMEHIAIMHU M0 CAMOCTOATEILHOM padoTe

CamocTosiTenbHass padoTa CTyJIeHTa, O€3yCIOBHO - OJUH U3 Ba)XXHEUIIHUX
3TamoB B  MOATOTOBKe OakamaBpoB. OHa  mpuOOIIaeT CTYACHTOB K
WCCIIeIOBAaTEeNbCKOW paboTe, oboramaer OMBITOM W 3HAHUSIMH, HEOOXOIUMBIMHU
JUISL JaJbHEMIIIEro WX CTAHOBJEHUS KakK CHEIUaIMCTOB, MPUBUBACT HABBIKU
paboThI C IUTEPATYPOH.

Llens camocTosiTeNIbHOM pabOThl - CcHCTeMaTH3allus, 3aKpeIUIeHHEe W
pacuIMpeHre TEOPETHUYECKUX M MPAKTUYECKUX 3HAHUW C HCIOJIb30BAHUEM
COBPEMCHHBIX HWH(OPMAIMOHHBIX TEXHOJIOTHH W JIMTEPaTYPHBIX HCTOYHHUKOB.
JlaHHas 11e71b MOXKET OBITh JOCTUTHYTA MPU PEIICHUH CJICIYIONIETO KpyTa 3a1ay:

® U3yYEHHE JIEKIIMOHHOI'O MaTepuana;

® U3yYCHHE JIONMOJHUTEIbHBIX HCTOYHUKOB MH(GOPMAIIHH;

® BBHINOJHEHUE TA0OPATOPHBIX PadOT.

IX. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JANCHUIIJINHBI

OcBoenue mucruiuinHbl «HeWpoHHBIE CeTH U MAIIMHHOE OOYy4YeHHE)
MPEANOIAraeT  WCIOJIb30BAaHUE  CIEAYIONIEr0  MaTepHaIbHO-TEXHUYECKOIO
oOecreyeHus:

KomnbroTepHoe U MyJabTUMEANIHOE 000PY/I0BAHUE:

1. CeTeBoll KOMIBIOTEPHBIN KJIACC C BRIXOAOM B IHTEpHET.

2. MynpTuMeIniiHas JIEKIMOHHAS Ay IUTOPHS C BBIXOAOM B MIHTEpHET.

3. Buyrtpennsis yueOHas cetb By3a.

4 DOneKTpoHHBIE OMOINOTEKH BY3a.

X.  ®OHJbI OHEHOYHBIX CPEJACTB

B cootBerctBUM ¢ TpeboBanusamu DOI'OC BO musg  arrecranuu
o0ydJaromuxcss Ha COOTBETCTBHE HMX MEPCOHAIBHBIX JTOCTHIKCHHH IIJIAHUPYEMBIM
pe3yabTaTaM OOy4YeHHS 10 JUCIUTIIMHE CO31aHbl (POH/IBI OIIEHOYHBIX CPEJICTB:

Ne KonTpoaupyem Koa koHTpompyeMoii KoMIeTeHIMH/IJIaHupYyeMble pe3yJbTaThl HaumenoBanue
n/n ble pa3esl o0yueHus1 OIIEHOYHOTr 0
AUCHMILIHHBI cpeacTsa
(pe3yJ1bTaThl MO
paszjaenam)
1 OcHOBHBIE IK-4 Cnocoben k 000CHOBaHHOMY BEIOOpY, IPOSKTHPOBAHUIO U PeliTHT-KOHTPOITH
TIOHSTHUS BHEJIPCHUIO CIIEIHAIBHBIX TEXHUIECKHUX M MPOrPaMMHO-MAaTeMAaTHIECKIX
CpeACTB B M30paHHO MpodecCHOHATBHOM 001acTh
2 Mertpuueckue IK-4 Crioco6eH k 000CHOBaHHOMY BBIOOPY, IPOSKTHPOBAHHUIO U BHEJIPEHUIO | PeHTHHT-KOHTpOIH
aITOPUTMBI CIELMANBHBIX TEXHUYECKHX U MIPOrpaMMHO-MaTeMaTHYECKUX CPEICTB B
KJIaccUpUKaINH n30paHHOU MpodeccroHaIbHON 00IacTH
3 JIMCKpUMUHAHTH IK-4 Crioco6eH k 000CHOBAHHOMY BBIOOPY, MPOSKTHPOBAHHIO U PelTUHT-KOHTpOIIb
BII aHAIH3 BHEJIPEHUIO CIIEIHAIBHBIX TEXHUIECKHUX M MPOrPaMMHO-MAaTeMAaTHIECKIX
CpeACTB B M30paHHOH MpodecCHOHaTbHOM 001acTh
4 baiiecoBckas IK-4 Cnocoben k 000CHOBaHHOMY BHIOOPY, TPOSKTHPOBAHUIO U PelTHHT-KOHTPOITB




TEOpHS PELICHUH | BHEIPEHHIO CHELMAIbHBIX TEXHHYECKHUX M IIPOrPaMMHO-MaTeMaTHYECKHUX
CpelcTB B n30paHHo# npodeccroHanbHON 001acTH

5 Perpeccus u IIK-4 CnocoGeH Kk 000CHOBaHHOMY BBIOODY, TPOSKTUPOBAHUIO U PefiTuHr-KOHTPOIIB
KIIacCupUKaIHs BHEJIPCHUIO CIIEIHAIBHBIX TEXHUHIECKHUX M IPOrPaMMHO-MaTeMaTHIECKUX
CpEICTB B M30paHHOI MpodecCHOHATBHOM 001acTH
6 Merton onopHbIX IK-4 Cnoco6en k 060CHOBaHHOMY BBIOOPY, IPOEKTHPOBAHUIO U PeliTuHr-KOHTPOIIL
BEKTOPOB BHEJIPCHUIO CIIEIHAIBHBIX TEXHHIECKHUX M MPOrPaMMHO-MaTeMaTHIECKUX
CpencTB B n30paHHOi npodeccroHanbHON 001acTH
7 HckyccTBeHHBIE IIK-4 CnocoGeH Kk 000CHOBaHHOMY BBIOODY, IPOEKTUPOBAHUIO 1 PefiTuHr-KOHTpPOIIB

HEWPOHHBIE CETH BHEJIPCHUIO CIELHATBHBIX TEXHUIECKUX M MPOrPAMMHO-MAaTeMaTHIECKIX
CpEACTB B M30paHHO MpodhecCHOHATTBHOM 001acTH

8 Pemaromue IK-4 Cnoco6en k 000CHOBaHHOMY BEIOOPY, IPOSKTUPOBAHUIO U PeliTuHr-KOHTpPOIIL
JIepeBbsI U UX BHEJIPCHUIO CIIEIHAIBHBIX TEXHHIECKUX M IPOrPaMMHO-MaTeMAaTHIECKUX
aHcaMmOIH CpeICTB B N30paHHOH NpodeccHOHAIBHON 001acTH

Onucanue noka3artejeil U KpUTepueB OLEHUBAHMS S

OueHka Hey0B/1€TBOPUTEIHHO Y10B/1€TBOPHTEILHO Xopomuio OTIM4YHO
Ha6pannast cymma 6asioB Memnee 3 (Menee 50%) 3-3,5 (50- 69%) 3,6 -4,4 (70- 4,5-5 (85-
(% BBITTOTHEHHBIX 84%) 100%)
3aanuii) (Max — 5)

Onenka He3zauer 3ayer
Ha6panHas cymma 6aiioB Menee 3 (Menee 50%) 3,15 (50-100%)

(% BBIIOTHEHHBIX
3ananuii) (Max — 5)

3aueTHO-IK3aMeHAIlUOHHbIE MaTEpHuaJIbl

PelnTHHr-KOHTPOJIB:

PaGota ¢ 6a3amu nanHbIxX - 10 6amtoB
[Ipoxoxnenue TectoB - 60 6ammoB
Brinonnenue nabopatopHbeix padot - 30 6aiioB

[IpaBuna aTTectanuu Ajsi CTY/IEHTOB, HE HAOpaBIIUX HEOOXOIUMBIH
MUHAMYM OaJIJTOB TIO TUCITATIIINHE

Ecnu cTtyneHT, B Xo/ie U3ydeHus: AUCHUILTMHBI HaOpan 70 u 6oJee 6amios,
TO OH MMEET MPaBO Ha BHICTABIICHUE COOTBETCTBYIOIICH OIEHKH 1O dK3aMeHy 0e3
€ro CIaYHu.

Ecnu crynent nabpan menee 70 6aioB, TO OH JOJKEH CAaBaTh IK3aMEH
(9K3aMeHaIMOHHbIN TecT). JlaHHbIM TecT orleHnBaeTcs B quamnazone ot 0 1o 30
6anmoB. [lomyueHnHbie 6aIbl CyMMUPYIOTCS K YK€ HaOpaHHBIM U CTYICHTY
BBICTABJISICTCS UTOTOBAS OIEHKA.

JK3aMEeHALMOHHBIE BOIIPOCHI:

1. O030p 3anay, pemaeMbIX aaropuTMaMu MaIIMHHOTO O0y4YEHUS
Kinaccuduxkanus anropuTMoB MallliHHOTO O0Yy4YEeHUS
JInHerWHbIE MOJIENIN PETPECCUU
bazucubie pyHKIIMN
Perynsapuzanus
[eneBas QyHKIUS JOTUCTUUECKON perpeccuu
Perynspuszanus 10rucTu4eCKOn perpeccuu
Crpykrypa HelipoHa
CrpyKkTypa HEHWPOHHOM CeTn

©ooN A WN




10. [lepuentpon

11. O6y4deHuss HEUPOHHOM CETH C TTOMOIILIO AITOPUTMa OOPATHOTO
pacipocTpaHeHHs OITHOKH

12. CtpykTypa AepeBbEB pEIICHUI
13. Bunpl paznensirormmx GyHKITHiI
14. O6GyueHus aepeBa peuieHuit

15. Anroputm Random Forest

16. Anroputm AdaBoost

17. Kackan kiaccupukaTopoB

18. Knacrepuzanus

19. O6yuenue 6e3 yauTens

20. Anroputm k-means

21. Vepapxuueckas KJacTepu3anus



