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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

Llenu qucIUNIMHBI

- 103BOJUTH dS((PEKTUBHO OCYIIECTBIATh HapaOOTKy aHATUTHYECKON
¢yHkuuu  o0ywaromierocsi, TIOBBIIIAsE B UTOTe KOHKYPEHTOCIIOCOOHOCTD
CTELUAINCTA;

- TpeoOpa3oBaHuE peaTbHOCTH 00pa3oBaHWs B METOAAX M MOIXO0JaX K
MOJIy4YEHHUI0 00YYaIOIIMMUCS MEXIUCIUIUIMHAPHBIX 3HAHUHM, HABBIKOB M YMEHUMN
pu paboTe B KOJJIEKTHUBE;

3amaun JUCIUIUINHEL:

- o0ydeHue aHanu3y U pa3paboTKe MOAXOJOB IS PEIICHHs MOCTaBICHHBIX
3a7a4 ¥ pooiiem;

- o0yueHue IUIAaHUPOBAHMIO, YMEHUIO OIpPEAENATh Leib U c(HOpMUPOBATH
II1ary 1o ee JOCTIKEHUIO;

- HapabOoTKa HaBbIKa 10 cOOpy, aHAIKM3Y K 00paboTKe MH(OPMAIUY;

- pa3BUTHE KPEATHBHOCTH, KPUTHUUYECKOTO MBIIUICHUS U CaMOCTOSITEIbHOM
JESITEIbHOCTH.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS MO TUCHUILIIMHE (MOIYJIIO).

Ilepeuenp (GopmMUpyeMBIX pe3yJbTaTOB OCBOCHHUS 00Opa3oBaTENbHOU
porpamMmsbl (KOMIIETEHIIUI) B pE3yIbTaTe 00yUeHHUs 10 AUCHMILTUHE (MOIYIIO):

OIIK-4 - CniocoOeH BBINOJIHATH MPOEKTUPOBAHUE U PACUET TPAHCHOPTHBIX
0OBEKTOB B COOTBETCTBUHU C TPEOOBAHUSIMU HOPMATUBHBIX JOKYMEHTOB;

OIIK-10 - Cnocoben dopmymupoBaTh W pemiaTh HAYYHO-TEXHUUYCCKUC
3a71a4u B 00JIaCTU CBOEH MpodeccnoHaIbHON AeSTeTbHOCTH;

YK-3 - CoocobeH opraHm3oBaTh W PYKOBOAHWTH pabOTOW KOMaHIIBI,
BbIpa0aThiBasi KOMaHAHYIO CTPATETHIO ISl JOCTH)KCHUS MTOCTABICHHOM 1IEJTH.

OO0yueHnue 1Mo qucUIUInHE (MOJIYIIIO0 ) IPEIoIaraeT, 4YTo 1Mo ero pe3yJibTataM
oOyyarommiicst Oyier:

3HaTh:

3uarte: OITK-4 OITK-10 YK-3

- aCTMEKTHI MPUMEHEHUS HHPOPMAIIMOHHBIX TEXHOJIOTHI C MTO3UIIMHA HAYYHO-
MCCIICIOBATEILCKOW 1 TIPABOBOM JIEATECIILHOCTH;

- THTIOBBIC AJITOPUTMBI OOPaOOTKH JaHHBIX,

- CTPYKTYphl JIaHHBIX, HCIOJIb3yeMbIe IS TPEACTABICHHUS TUIIOBBIX
UH()OPMAITMOHHBIX O0BEKTOB;



- OCOOEHHOCTHM TMPEICTABICHUSI PE3yJbTaTOB HAYYHOU IEeATEIBHOCTH B
YCTHOW ¥ MUChbMEHHOU (popMe Tipu paboTe B UCCIETOBATENBCKUX KOJJIEKTHBAX.

- TEOPETUYECKHE OCHOBBl  MEXIUCUUILUIMHAPHOTO  B3aUMOJICUCTBUS
CIEIUAIMCTOB B pelICHUHU POo(hEeCCHOHATBHBIX 3a/1a4;

- BUABL, CTpaTeTMd W  yCJIOBUA  peanu3auud  dHPEKTUBHOIO
MEKIMCUUIUIMHAPHOTO B3aUMOJECHCTBHS;

- (popMBI, METOIBI ¥ TEXHOJOTUN MEXIAUCIUIUTMHAPHOTO B3aUMOICUCTBUS

YMmers:

VYMeTh:

- TPUMEHATh MATEMATHYECKHME METOAbl JUIsl pEIIeHUud 3aJad ¢
WCTOJIb30BAaHUEM ITPOTPAMMHBIX CPEJICTB

- QHAJIM3UPOBATh U OPTraHU30BBIBATh MEXKIUCIUIIIMHAPHOE B3aUMOICHCTBUE
CIICIIMAJIUCTOB B PEIICHUH PO ECCHOHATBHBIX 3a]1a4;

- cleloBaTh HOpMaM, MPUHATHBIM B HAy4YHOM OOIIEHMH TIpu padoTe B
HCCIICIOBATEIbCKUX KOJJIGKTUBAX C IEIbI0 PEIICHUS HAay4YHBbIX W HAy4dHO-
HCCICIOBATECILCKUX 3a/a4;

- OCYHIIECTBISATH JMYHOCTHBIM  BBIOOp B  mpomecce paboOThl B
HCCJIEI0BATEIIbCKUX KOJUIEKTHUBAX, OLEHUBATH MOCJEACTBUS MIPUHITOTO PEIICHUS
U HECTHU 3a HEro OTBETCTBEHHOCTH Iepe]i COOO0M, KOJIETaMH B OOIIIECTBOM.

Baagern:

Bnaners:

- HaBbIKaMH ITPUMEHEHUS CTAHJAPTHBIX TPOTPAMMHBIX CPEJICTB;

- KOMITBIOTEPOM, KaK CPEJICTBOM yMpaBiIeHUsI UHPOpMAITUEH;

- 0a30BbIMU HaBbIKAMHU TIPUHATHS Yy4acTUSl B MEXKAUCIUILIMHAPHOM
B3aMMOJICHCTBUU CIEIUAIIMCTOB B PEIICHUHN TPOJECCHOHATBHBIX 3a/1a4;

- HaBBIKAMU aHAJIN3a OCHOBHBIX MHPOBO33PEHUYECKUX W METOHOJIOTUUECKUX
mpo0JieM, B T.4. MEKIUCITUIIMHAPHOTO XapaKTepa, BO3HUKAIOIINX MIPH paboTe 1o
pEelIeHUI0 HAay4YHBIX M HAay4dyHO-00pa30BaTEIbHBIX 3a/Ja4 B HCCIIECI0BATCIHCKUX
KOJJICKTHUBAX

- TEXHOJIOTHSIMH OLEHKH PE3yJIbTATOB KOJUICKTUBHOM [IESITEIBHOCTH IO
pelIeHNUI0 Hay4YHBIX W Hay4dHO-0Opa3oBaTEebHBIX 3a7ay, B T.4. BEAYIICHCS Ha
WHOCTPAHHOM S3bIKE;

- TEXHOJIOTUSMM IUJITAHUPOBAHMS JICSITCIBHOCTM B paMKax paboThl B
KOJUIEKTUBAX 10 PEIICHUIO HAYYHBIX U HAYYHO-00pa30BaTENbHbIX 33/1a4;

- pa3sTUYHBIMU TUTIAMHA KOMMYHUKAIIMA TIPU OCYIIECTBICHUH DPAOOTHI B
KOJUIEKTUBAX TI0 PEIICHUIO HAYYHbIX U HAYYHO-00pa30BaTEIIbHBIX 3a/1a4.

3. O0beM TUCHUIUTUHBI (MOJTYJIS).



3.1. O0uias TpyA0€MKOCTb TUCHUILUIMHBI (MOTYJIS).

OOmasi TpyAOEMKOCTh IUCIUILINHBI (Momyssi) coctaBmser 20 3.e. (720
aKaJIeMUYECKUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAyJsi) B (opMe KOHTAaKTHOW paboThl
oOydJarommxcss ¢  TENarorTMYeCKUMH  pabOTHHKaMu W (WIHM)  JUIAMH,
MIPUBJICKAEMBIMHU K peau3aini 00pa3oBaTeIbHON MPOTpaMMbl Ha HHBIX YCIOBHUSX,
P MIPOBEJICHUH YUCOHBIX 3aHITHIA:

KonuuectBo yacos

Tum yqeOHBIX 3aHATHI CemecTtp

B
CTOMNOT | Ne2 | Ne3 | Ned | NeS | Ne6 | Ne7 | NeS8 | Ne9

KonrakTHas paboTa Ipu MpoBeICHUN 208 32 32 32 32 16 16 16 16 16

y4eOHBIX 3aHSATHH (BCETO):

B ToM uucne:

3aHATHSI CEMHUHAPCKOTO THIIA 208 | 32 32 32 32 16 16 16 16 16

3.3. O6peM mucHUIIMHBL (MOAYJs) B (hOpMe CamMOCTOSITENHFHOM pPabOTHI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl OOydYarOUIUXCSA C
MeJaroru4ecKuMu pabOTHUKAMU U (MJIH) JTULAMU, IPUBJIEKAEMBIMU K peau3aliu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBUSIX, TIpPU HNPOBEACHUU
IPOMEXKYTOUHOM aTTecTaluu cocTaBisder 512 akaneMuyeckux yaca (OB).

3.4. ITpu oOy4eHHH 0 UHAUBUAYAJIBHOMY YUYEOHOMY IIJIaHy, B TOM YHCJIE IPU
YCKOPEHHOM O0y4eHHH, 00bEeM NUCIUIUIMHBI (MOIYs1) MOXKET ObITh peain30BaH
MOJIHOCTBIO B (POpME CaMOCTOSTENBHON padOThl 00yUaroIuxcs, a Takxxe B popme
KOHTAKTHOM pabOThl 00Y4YaIOUIUMXCSl C MEJAarorniyecCKuMu pabOTHUKaMU U (UJIH)
JUIAMH, TIPUBJIEKAEMbIMH K pealiu3alii 00pa30BaTeIbHON MpOrpaMMbl Ha MHBIX
YCIJIOBHSIX, IPH IPOBEAEHUH IPOMEXKYTOYHOM aTTECTALINN.

4. ConeprxkaHue JUCHUTUIUHBI (MOIYJIA).
4.1. 3aHaTHs JEKUUOHHOTO TUIA.

He npenycMoTpeHO yueOHBIM TIJIaHOM

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTueckue 3aHsaTHS




TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

Turmbl IpoeKToB: Ki1acCH(pUKanus
I/I3y‘IeHI/Ie 0COOEHHOCTEH THUIIOB IMMPOCKTOB 1 MOAXOJ0B K UX BBIITOJIHCHUIO

2 |OmnpeneneHue eI MPOEKTUPOBAHUS
PaCCMOTpeHI/Ie 1 reHepanus BepHOﬁ (bOpMyJ'II/IpOBKI/I e 4jid ctapTa IpoOCKTa

3 |Pa3zpaboTka 3TanoB 1o peanu3anuy MOCTaBICHHON 3aJauu
Jletanm3anus IpoeKTa Ha TAIbl U TIOAJTAIbI ¢ IPOPadOTKON CoAepKaHUs KaKJOT0 YPOBHS

4 |OcobeHHOCTH M TpeOOBAHHUS K COCTABICHUIO U O(POPMIICHHUIO MMCHbMEHHOTO OTYETa
N3ydenune ocHOB pa3pabOTKH KOHCTPYKTOPCKON JTOKYMEHTAIINHU B €€ COIPOBOKICHHS

5 |®opMupoBaHHe MPEACTABICHHUS O KOHEUHOM IPOAYKTE AEATEIbHOCTU
CocTaBlIeHHE OIUCAHUSA KOHESYHOI'O pe3yiibTara, 10 KOTOpoOMYy 6y)1eT CTPOUTHCA peain3alusi MMpOCKTa U
(hopMupoOBaHUE TOCTABICHHOM 1SN

6 |[lmanmpoBaHME MPOEKTA: ONPE/EICHUE 1IEH, OTIMCAHNE IIaroB, ONpeeICHIEe
pe3ybTaToB
PaccmoTpenue u popMyIHpPOBKa OCHOBHBIX 3TAIIOB MPOEKTa

7 |Opranuzanys y4aCTHUKOB IIPOEKTOB
CocTtaBiieHue KOMaHI IO UHTECPECaM, 3BHAHUAM U IICUXOTHUIIAM.

8 |CocraBieHue CTpyKTyphl IPOEKTa
[TpopaboTka KOMaHAaMH ATANOB IPOEKTA C MPUBA3KOH 32 KOHKPETHBIM YYaCTHUKOM KOMaHIbI

9 |CocraBnenue rpaduka HCIIOJIHSHUS TAOB MTPOSKTa
Pa3pa60TKa HHaH'Fpa(I)I/IKa CO CPOKaAMH peajin3ally 3TAllOB U MMOASTAIIOB IIPOCKTA, 4TOOBI H30€XKATh
HepaBHOMCpHOﬁ Harpys3kKu y4aCTHUKOB KOMAH/bI

10 |MeToaBl M MHCTPYMEHTHI IPOBEICHHS UCCIIEOBAHUI B X0/I€ MPOSKTHON JEATEIIEHOCTH
PaccMmoTpenue u BIOOp METOZIOB M HHCTPYMEHTOB, HEOOXOMMBIX JIJISl peaiu3aliiy MPOCKTa KOMaH 101

11 |Cnoco06sl 1 MeTOIbI yIIpaBiieHHs TpoeKTaMu. B3anMoeiicTBre B paMKax MpoeKTa
I/I3y'-IeHI/Ie BO3MOXKHOCTEH YHOpaBJICHUA TPOCKTaMU U BBIACIICHUEC pOHeﬁ Y4aCTHHUKOB B KOMaH/JIC

12 |IlpencraBiieHre U 3aIIUTa PE3yJIHTATOB pa3pabOTKH
HpCﬂCTaBHeHI/IG " 3al1UTa pe3yJIbTaTOB pa3pa60TK1/I KOMAaH/[Z B paMKax IMPOCKTUPOBAHUA

13 |OueHunBanMe NPOEKTA: KPUTEPHH, TTApAMETPHI, IKCIIEPTH3A
I/I3yquI/Ie crroco0oB OLICHMBAHW BBIIIOJHCHUS TOAITAIIOB, 3TAIIOB 1 KOHEYHOI'O pe3yJibTaTa
MMPOCKTUPOBAHUSA

14 |OcHOBBI IPOEKTUPOBAHUS
N3ydyenne 0CHOB MPOEKTUPOBAHMS MEXaHUUECKHX 00BEKTOB

15 |[InanupoBaHME SKCIIEPUMEHTA
I/I3yquI/Ie cI1oco0oB OATOTOBKH NPOBCACHHNS SKCIICPUMCHTOB U IPOTHO3UPOBAHUA PE3YJIbTATOB

16 |[IpoekT cepuu MOABHKHOTO COCTaBa. BRIOOp OCHOBHOTO 000pyIOBaHHS U KOMITOHOBKA
Amnanu3 npoOieMHbIX cutyanuii. @opmyianpoBka rmpobiem komanaamu. I1pobieMHOE HHTEPBBIO
3aKa34uuKa. (DOpMy.]'II/IpOBKa CTpaTeFI/I‘IeCKOﬁ THUIIOTE3HI. q)OpMyJ'II/IPOBKa TAKTHYCCKHX THIIOTEC3.
IIpororunmpoBanue. Bepudukanuu runotessl. Peduekcus. YTounenue (13MeHeHHE) TI00aTBHON
TUIOTE3bl. Y TOYHEHNE (M3MEHEeHNE) TaKTHIeCcKoi rumoTe3sl. JlopaboTka nporotuna. Bepuduxanun.
Tpy0a sxcriepToB. 3amura npoexta. Peduexcus

17 3D koMmoHOBKa 000py/I0OBaHUS B SKUIaKHOM YacTH JIOKOMOTHBA I 00€CIIeYeHUs €ro

paboTOCTIOCOOHOCTH

Amnanu3 npoOieMHbIX cutyanuii. @opmyianpoBka rmpobiem komanaamu. I1pobieMHOE HHTEPBBIO
3aka3uuka. opMyIMPOBKA CTPATErNIeCKOi runore3sl. PopMyIHPOBKA TAKTHUECKUX TUIIOTES.
[IporoTnnuposanue. Bepnudukannu runoressl. Peduiekcus. YTounenue (M3MeHeHHE) II100aIbHON
TUTIOTE3bl. Y TOUHEeHNE (M3MEHEeHHe) TaKTUIeCKol TurmoTe3sl. JlopaboTka npototuna. Bepuduxarmm.
Tpy0a sxcrieproB. 3amnura npoexta. Peduexcus




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

18

KomnoHoBKa TATOBOTO 31€KTPOOOOPYI0BAHHS U IIETICH YIIPABICHHS, OLICHKA

BHGKTpOMaFHI/ITHOﬁ COBMECTUMOCTHU

Amnanuz npoOiemMHbIxX cutyannii. @opmysnposka npobiem komanaamu. [IpodieMHOE HHTEPBBIO
3akazynka. GopMyIMpoBKa cTpaTeruueckoii runore3sl. QOpMyIHMPOBKA TAKTHYECKHUX THIIOTES.
[IpotoTunuposanue. Bepudukanuu runoressl. Peduexcus. Y Tounenne (M3MEeHeHNE) TII00aIbHON
TUIIOTE3bl. YTOUHEHHE (UI3MEHEHNE) TAKTUYECKOH runoressl. JlopadoTka npororuna. Bepupukanum.
Tpy0a sxcriepToB. 3amura npoekta. Peduexcus

19

Tennopas Harpy>KCHHOCTb JABUTATCIIA BHYTPCHHCTO CTOpaHUs U TATOBBIX JJICKTPUYICCKUX

MallluH

Amnanus npobaeMHBIX cuTyanuii. @opmynupoBka npobiaeM komaHgamu. [IpoGireMHOe HHTEPBBIO
3akazynka. opMyIMpoBKa cTpaTeruyeckoil runore3sl. POpMyIHMPOBKA TAKTHYECKHUX THIIOTES.
[IpotoTunuposanue. Bepudukanuu runoressl. Peduexcus. YTouneHne (M3MeHeHNe) rI00aTbHOM
THIOTE3bl. Y TOYHEeHUE (M3MEHCHHE) TAKTUUCCKOM runoTe3bl. JlopaboTka npororumna. Bepuduxanuu.
Tpy6a skcnieproB. 3amura npoexra. Peduexcus

4.3. CamocrosiTenbHas paboTa 00y4darOIHuXCS.

/o

Bun camocTosTennbHOM paboThI

IToaroroBka k MNPAaKTUYICCKUM 3aHATUSAM.

Hanucanue nHauBH Iy ambHBIX pedepaTuBHBIX padoT.

Pabota c nurepatypoi.

BrinonHenue npoekTHON padoTHI.

IToaroroBka k TeKymefI aTTeCTal .

[ToaroroBka k IpOMEKyTOYHOM aTTECTALIMH.

~N| O O M| W N

IToaroroBka K TeKyIiemMy KOHTPOJIIO.

5. IlepeueHb wu3MaHMN, KOTOpPBIE PEKOMEHAYETCS MCIOJIb30BATh IIPH

OCBOCHUU JUCHUIUIUHBI (MOAYJIA).

li\/@n bubnuorpaduueckoe onucanue Mecto noctyna

1 WuxeHepHslid aHanu3 A7 TpodeCCHOHAN0B: 3a/1a4l, METOIbI, | DJNEKTPOHHBIA PECYpC
pexomennauu. AnsmoBckuit A.A. SolidWorks Simulation.
Meroanueckue ykazanus M.: JIMK Ilpecc , 2015

2 VYupasnenue nmpoektamu B Microsoft Project bornanos B.B. DJIEKTPOHHBIN pecypc
Kawura CII6.: TTutep , 2007

3 Vnpasnenne mpoekToM. OCHOBBI IPOEKTHOTO YIIPABIICHHUS. DIeKTPOHHBIH pecypc
[Ipo¢. MJL. Pa3y Kuaura M.: KHOPYC, 2010

4 HNnxeHepHbIe pacueThl MEXaHUYECKUX KOHCTPYKIUI B

nporpammHoii cpene SolidWorks T.O. Baxpomeesa, E.K. OneKTPOHHBII pecype
Pri6nukos, C.B. Bomogun Kuaura 2021




S) WHxeHepHbIe pac4EThl MEXaHUYECKUX KOHCTPYKIUH B
cucteme MSC.Patran-Nastran E.K. Pei6aukos, C.B. OJIeKTPOHHBLIT pecype
Bonoaun, P.}O. Co6ones Kunra 2003

6. IlepedueHb COBpPEMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JMaHHBIX U
WHQPOPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS MPH
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

Nudpopmanmonnsii  mopran  Hayunas  snektponHas — O6uOiamoreka
eLIBRARY.RU (www:.elibrary.ru);

Enunas KOJUIEKIIMS U (HPOBBIX 00pa3oBaTebHBIX pecypcoB
(http://window.edu.ru); Hayuno-Texnuueckas Oubmmoreka PYT (MUUT)
(http://library.miit.ru).

7. IlepeuyeHb  JHUIEH3UOHHOTO W  CBOOOAHO  PaCIPOCTPAHSIEMOTO
MpOrpaMMHOr0 OO€CTedYeHus, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTrO /I OCBOCHHMS AUCITUTLIIUHBI (MOIYJIs).

Cucrema aBTOMaTU3UPOBAHHOTO MpoekTupoBanus SolidWorks;

WHTerpupoBaHHblii  MOAYJb,  MpEIHA3HAYEHHBIM  JUIsI  MPOBEICHUS
MH)KEHEPHBIX pacyeTOB M aHaJM3a METOJIOM KOHEUYHBIX 3jeMeHToB SolidWorks
Simulation; BcTpoeHHbI MOyb A1 MOAEIMPOBAHUS IMOTOKOBBIX MPOIIECCOB B
tekyueit cpeneSolidWorks Flow Simulation;

[Iporpamma koHeuHo-31eMeHTHOro anaimza MSC. Patran-Nastran

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOM IS
OCYIIECTBJICHUSI 00pa30BaTEILHOTO MPOIEcca MO AUCIUTITHHE (MOIYIIIO).

MynpTUMeniiHas ay AUTOPHUSL: IPOEKTOD;

KomnerotepHslii KJIacc: [IEpCOHAJIbHBIE KOMIIBIOTEPHI co
CHELHATM3UPOBAHHBIM IIPOTPAMMHBIM 00€CTICUCHUEM;

[Ipodeccuonanbubiit 3D npunTep (TexHonorus FDM)

9. ®opMa NpoMeKyTOUHOU aTTECTAIUU:

3awerB 1, 2,3,4,5,6,7, 8,9 cemecTpax.

10. OuieHOUHBIE MAaTEpUAIIBI.

OueHouHbIE MaTepuabl, IPUMEHSEMbIE MIPU MPOBEACHUHN MPOMEKYTOUHOM
aTTeCTalluy, pa3padaThIBalOTCA B COOTBETCTBUHM C JIOKAJIbHBIM HOPMATHUBHBIM
aktroM PYT (MUUT).



ABTOpBI:

JIOLICHT, K.H. Kaeapsl
«DIeKTpornoe31a U JOKOMOTUBBD) T.O. Baxpomeesa

JIOIIEHT, JOIICHT, K.H. Kadeapsl

«DJIEeKTponoe3/1a U JOKOMOTHUBBI C.B. Bonoaun
CornacoBaHo:
3aBenyromuii kadeapoit Dull O.E. [IynoBukoB

[Ipencenarens yueOHO-METOINUECKOM
KOMUCCUH H.A. AunpusiHoBa



