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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Lenpto muCUMIUIMHBI sBIsA€TCS (OPMHUPOBAHHWE Y CTYACHTOB CHUCTEMBI
HAy4YHBIX U MPO(ECCUOHATBHBIX 3HAHUM U HABBIKOB B 00JIACTH MPOECKTUPOBAHMUS
MPEINPUITUNA 111 U3TOTOBIICHUS CII0KHOM HAYKOEMKOMW MPOIYKIIUU.

3agauu JUCLUIIINHBL

-BbIpa0OTKa HaBbIKA CO3/IaHHUSI TUIIOBOTO MapUIPyTa >KU3HEHHOIO IIMKJA
W3JIeIUN IOABMKHOro cocTtaBa Ha ocHoBe CALS TexHosormii;

-BbIpa0OTKa HaBbIKA YIIPABJICHUS Kau€CTBOM MPOYKIIUH;

-BbIpab0TKa HaBBIKOB paboThl B CAIIP;

-IIOCTPOEHUE  KapThl  TEXHOJOTHYECKOIO mporecca  MPOAYKUIUU
TPAHCIIOPTHOTO KOMILIEKCA.

2. [InanupyemMsble pe3ybTaThl 00yUYeHHUS 10 AUCITUIUIMHE (MOIYJIIO).

Ilepeuenr ¢GopMUpyeMBIX pPE3yJbTaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
nporpamMmbl (KOMIIETEHLIUI) B pe3ysbTaTe 00yUYeHus Mo AUCUMIUINHE (MOIYIIO):

IIK-2 - CocobeH k paboTe B cucTeMe COMPOBOKICHUS KUZHEHHOTO KA
MOJIBYKHOTO COCTAaBa.

OO0yueHue 1Mo JUCIUIUIMHE (MOJTIYIIIO ) IPENoIaraeT, 4YTo 1Mo ero pe3yJibrataM
oOyuarotuiicst 0yier:

3HaTh:

COCTaB M OCHOBHBIE MPUHIUIIBI pa3pabOTKU TPAHCIOPTHO-TEXHOJIOTUYECKUX
KOMILJIEKCOB; OCOOEHHOCTH >KM3HEHHOTO LIMKJIA U3JEIHIM TOJIBU)KHOTO COCTaBa Ha
ocHoBe CALS TtexHonoruit; meronuky paszpaborku CALS-mpoekra; MeTonuky
OTIPEIEIICHHS KOJIMUECTBA TEXHOJIOTMYECKOT0 000pyA0BaHUs, pa3MEPOB IO
1eXa WIM y4acTKa U YMCIECHHOCTH paboTaouX Lexa.

YMmetTh:

aHanu3upoBaTh HOBble U jeictByrome CALS-mpoexThl  u3penuii
MOABMKHOTO COCTaBa; MIPOU3BOIUTD HCCIICIOBAHMSA B 00JacTH
COBEPIICHCTBOBAHUSl JICUCTBYIOUIUX IIPOCKTOB; pa3padaThiBaTh TEXHUYECKOE
3aJlaHi€ Ha NPOCKTUPOBAHME HOBOTO UM MOJCPHU3ALMIO JIEMCTBYIOLIETO
MPOM3BOJICTBA  TPAHCIIOPTHO-TEXHOJIOTUYECKOTO  KOMIUIEKCA;  MPOU3BOJAUTH
HCCIICIOBAHUSI M OCYIICCTBIISATH BBIOOP THIIOB M KOHCTPYKIIUH MPOU3BOICTBEHHBIX
3aHUN U COOpYKeHMit; moab3oBarbcsa CALS crangapTamu.

Baaners:
METOAMKAMU NMpoeKTUpoBaHus uzaenuii B cpeae CAD-cuctem; MeTouKaMu
SKOHOMHYECKOTO0 M CHCTEMHOrO aHalau3a ISl ONPEIENICHUs MPOU3BOACTBEHHOM



MomtHOCTH n TOIl nesaTenbHOCTH NPEeNupUATHA IO TPOU3BOACTBY CIIOKHOM
CALS-npoaykuuu;  MeToJaMHd  aBTOMATU3MPOBAHHOIO  IPOEKTHUPOBAHMUS
NPEANpPUATUA C HUCIOJIB30BAHUEM COBPEMEHHBIX MPOTrPaMMHBIX MPOAYKTOB
(CAM/CAE/CAPP/PDM/CRM); METOdaMu OLICHKH 3 PeKTUBHOCTH
IPUHUMAEMBbIX TEXHOJOTUYECKUX PEIIEHUN IpU pa3paboTKe NpHU MPOESKTUPOBAHUU
MPEINPUITUN

3. O0beM IUCHUIUIUHBI (MOJTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCIUTLIAHBI (MOIYJIA).

OOmasi TPyIOEMKOCTh AUCHUIUIMHBI (MOayssi) cocTaBisier 8 3.e. (288
aKaJeMHUYEeCKHUX Jaca(oB).

3.2. O6bem paucuMIUIUHBL (Monaynsi) B (opMe KOHTAaKTHOW paboOThI
oOyvaromuxcst C  IeJarorM4ecKuMu  paboTHUKaMu ®  (WIM)  JIMIIAMH,
MPUBJIEKAEMBIMU K peain3aluy 00pa30BaTeIbHON MPOTrpaMMBbl Ha UHBIX YCIIOBUSX,
IIPU MPOBEJICHUHN YUE€OHBIX 3aHITHIA:

KonnyectBo wacos
Tun y4eOHBIX 3aHATHI Cemectp
Bcero

Ne2 | Ne3

KonrakTHas paboTa rmpy npoBeieHUH Y4eOHBIX 3aHSTHH (BCETr0): 64 32 32
B toM uucane:

3aHATUA JIEKLIMOHHOTO THIIA 32 16 16

3aHATUSA CEMUHAPCKOro TUIA 32 16 16

3.3. O0beM mUCIUTIIUHBI (MOIyNs) B (opmMe caMOCTOSITENIBHONW paboThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOH pabOThl OOydarOmMXCA C
nearornaecKuMu pabOTHUKAMHU | (WIJTH) JTUIIAMU, TIPUBJICKAEMBIMH K peaTU3aIiH
oOpa3oBaTeIbHOM TPOrpaMMbl Ha HWHBIX YCJIOBHUSAX, TPH IPOBEICHUH
MIPOMEKYTOUYHOH aTTECTAIlMK COCTaBIIsAeT 224 akaJeMUYeCKHuX Jaca (0OB).

3.4. Ilpu oOy4eHnu Mo MHAUBUAYAILHOMY Y4€OHOMY IIJIaHy, B TOM YHCIIE TIPU
YCKOPEHHOM 00y4YeHUH, 00BEM JUCITUTUTHHBI (MOIYIIS) MOXKET OBITh peain30BaH
MOJTHOCTHIO B (hOpPME CaMOCTOATEIBHON PabOThl 00yUAIONINXCS, a TaKXKe B popme
KOHTAKTHOM paboThl 00YUYaIOIIMXCS C MEJarornuyecCKuMy paOOTHUKAMU U (WJIH)
JULIAMU, TIPUBJIEKAEMBIMU K pealiu3aliid 00pa3oBaTeIbHOW MIPOrpaMMbl HA MHBIX
YCJIOBUSIX, TP MPOBEJCHUU IPOMEKYTOYHOM aTTeCTALIUU.

4. ConeprxkaHue TUCIHUTIIAHBI (MOTYJIs).

4.1. 3aHATHA TEKIIUOHHOT'O THUIIA.
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TemaTrka JIEKITMOHHBIX 3aHATHH / KPAaTKOE COJEPIKaHHE

Tema 1: BBeneHue B TeXHOJIOTHIO COIIPOBOKACHUS )KU3HCHHOI'O UKJIA ITOJABUKHOT'O

cocraBa (CALS texHonorumn).

PaccmatpuBaeMble BOTIPOCHL:

Bamaun CALS texuomornii. JKM3HEHHBIN MUK U34SR ITOABIKHOTO COCTaBa. DTAIlbl )KU3HEHHOTO KA
W37ETMH TPAHCIIOPTHO TEXHOIOTHYECKOro kommiekca. PDM — ympaBienue NpoeKTHBIMU TaHHBIMU.
INonsarue npoextuposanus B cpeae CAD. YpoBHu npoextupoBanusa. CTaguu MpOEeKTUPOBAHUS.
METOJOJIOT YIS IPOCKTHPOBAHUSL.

Tema 2: [Tonsarusa o monenuposanuu B CAIIP.
PaccmarpuBaeMble BOIPOCHL:
Crpykrypa CAIIP. 3amaun MoeTUPOBaHHUS U TEXHOJIOTUYECKOTO MPOSKTUPOBAHUS. THUIIOBBIE PEIICHUS B

CAIIP TexHOJIOrM4YecKHX MpOoLEeccCOB. 3HAKOMCTBO ¢ porpammamu npomsblinieHHbIx CAIIP komnannu
Autodesk. Inventor. SolidEdge. SolidWorks. Kommnac. T Flex CAD.

Tema 3: 3D- MmogenupoBaHue.

PaccmaTpuBaemble BOIIPOCHI.

OcoOeHHOCTH TPOSKTHPOBAHUS N3ETMH IIOABIKHOTO cocTaBa. TpexmepHoe MoaenupoBanue B CAD —
cucTeMax. DJIEKTPOHHAsI CTPYKTYPa, MOJIENb U MaKeT M3JIeITHSL.

CAD/CAM/CAE —cucTemMbl aBTOMAaTU3UPOBAHHOTO TPOSKTUPOBAHHUS TEXHOJIOTHUECKUX MPOLIECCOB.
CATIA. Unigraphics. ProEngineer.

Tema 4: Tunosoi MapuipyT npoekTupoBaHus Ha ocHoBe CALS TexHomorui.
PaccmaTpuBaeMbIe BOIIPOCHL:

Tumer CAIIP uis sxene3sHoZopokKHOTO MamuHocTpoeHnsa. COBMEIICHHOE TpoeKTHpoBaHue. CepBuC —
OpMEHTHPOBaHHAA apXUTEKTypa. Peann3anus KOMIIOHEHTHO-OpHEHTHpOoBaHHOM TexHoornu B CATIP.

Tema 5: CtaHmapThl yIpaBiI€HUs Ka4€CTBOM MPOMBIIIJIEHHOW MPOYKIIUH.
PaccmarprBaeMbie BOTIPOCHI:

CALS crangaptel. Cranaapt ISO/IEC 15288. Ctpykrypa cranaaptoB STEP. Crannaptst Mandate.
Crangaptel DEF STAN 00-60. Cranagaptet AECMA S2000M u AECMA S1000D. Cranaaptst ayis CAPP
n CAM cucrem. Crangaptet ISO 9000 1 TQM Total Quality Management. Crangaptr MRP I1.

Tema 6: [TnanupoBanue B ERP —cucremax.

PaccmaTpuBaemble BOTIPOCHI:

[Inans! nponsBoAcTBa. THUIIBI IPOU3BOJCTBA U CTPATETUsl NO3ULIMOHUPOBAHUS U3IEIUN. PENHKUHUPUHT ..
Beenenne B MRP/ERP. Cuctembr SCM. CRM — cHCTEMBI B3aHMOOTHOIICHHUH ¢ 3aKa39UKaMH.
ABTOMaTH3MPOBAHHBIE CHCTEMBI JIeTIONpon3BoIcTBA. JlorncTnueckue cucremsl. [lnannposanue
MPOU3BOACTBEHHBIX MOIIHOCTEN ¢ moMolblo CRP-cuctemsl. IIpon3BoacTBeHHAs HCIOTHUTENBHAS
cucrema MES.

Tema 7: YrpasiieHHre IEXOM WIH YYaCTKOM.

PaccmaTpuBaeMble BOIIPOCHI:

VYnpasneHue npoekTamMu. Y IpaBieHHE CHAOKeHUEM. Pa3BuTre cucTeM ynpaBiieHHs IPEIIPUSITHEM.
ABTOMaTH3aIM YIPABICHUS TEXHOIOTHIECKUMH TiporieccaMu. MaTerpanus noacuctem ACYTIL.
Cuctemst SCADA.

Tema 8: [Tonarue o G-code. [IporpammmupoBanue crankos ¢ UITY.
PaCCManI/IBaeMI)IC BOIPOCHI:

IMporpammupoBanue ctankos ¢ UITY. G-code — s3bIk mporpaMmMupoBanus yerpoiicts ¢ UITY.
Wnrerpauns ACYII/ACYTIL.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

[Tpaktrueckoe 3anstue 1. Cozganue 3D Monenu u oopmiieHHE KOHCTPYKTOPCKOM
nokymenTtanuu B T-FLEX CAD 3D.

PaccmarpBaemble BOIpOCHI:

Cosznanue napamerpryeckor 3D-mMozaenu y3ma nmoasmkHOro cocrtaBa SolidWorks 3D Ha ocHOBe
BBIJaHHOTO 3a1aHusl. OdopmiieHne paboueil KOHCTPYKTOPCKOHM JoKyMeHTaruid o crangapram ECK/I.
Odopmitenue crierudukanuy.

[Tpaktuueckoe 3anstue 2. Co3ganue coopounoit 3D Moaenu arperara Ha OCHOBE paHee

CO3JaHbIX CIMHUYHBIX I[eTaJ'ICI\/’I.

PaccmatpuBaeMbie BOTIPOCHL:

[IpaBuna opopmieHHs cOOPOIHON KOHCTPYKTOPCKON TOKYMEHTAIIHH.
KomMmitexkroBanue u3aeami.

[Tpaktuyeckoe 3anstue 3. PazpaboTka MapUIpyTHBIX KapT U3TOTOBJICHUS U3CTHUI.
PaccmaTpuBaemble BOIIPOCH:

Co3aHue TEXHOJIOTHYECKOT0 MapLIpyTa H3TOTOBICHHS H3IEIHs.

Pa3paboTka TEXHOJIOrMYECKOTo Npoliecca H3rotTosienus (coopku) mznenust B SolidWorks TexHoorus.

[TpakTnueckoe 3anarue 4. Pacyer n3nenust Ha IPOYHOCTb.
PaccmaTpuBaemble BOIIPOCHI:

ITpounoctHsie pacyers! B SolidWorks.

Amnanu3z 3D-Mozeneit Ha OCHOBE paHee MOCTOPOEHHBIX.

[TpakTryeckoe 3anstue 5. Pazpaborka nporpamm st YITY Ha ocHOBe pa3paboTaHHOM
3D mopnenu neranu B SolidWorks UITY.

PaccmaTprBaemble BOIIPOCHI:
Hanwucanue G-code o TokapHyo 00padoTKy.
Hanmcanue G-code mon gpesepHyro 06paboTKy.

[Tpaktuueckoe 3anstue 6. 3nakomctBo ¢ CAIIP KOMITIAC 3D.

OCHOBBI TPOEKTUPOBAHNS U IIJTAHUPOBAHUS y4acTKoB, 1iexoB B KOMITIAC 3D.
Pacuer mutomany, paccTaHOBKa METAIIOPEXYIIETO 000Py/I0BAHMS.

4.3. CamocrosTenbHas paboTa 00y4daroImmuXCs.

n/m

Bun camocrositenbHO# paboTh

KypcoBoe npoektupoBaHue.
ITonroToBka K MPaKTUYECKUM 3aHSATHSM.
W3yyeHune 351eKTpOHHBIX MaTepHaJIoB Kypca M y4eOHOH JIUTepaTyphl.

BrinonHenue KkypcoBoi paOoTBHI.

[ToaroToBka Kk MPOMEXKYTOYHOM ATTECTAIIUH.

IToaroroBska k TCKYIIEMY KOHTPOJIIO.

4.4. ITpumepHbIi IEPEUYEHb TEM KYPCOBBIX paboT
1. Co3znanue mapamerpuueckoe 3D-monenu aeranu tuna «Bam» B CAD-

CHCTCMC,

2. Coznanue napamerpudeckoe 3D-monenu neranu tuna «Ban-mectepHs» B

CAD-cucreme;



3. Co3nanue napamerpuueckoe 3D-monenu aeranu tuna «Kopmyce» 8 CAD-
CHCTEME;

4. Cozpganue napamerpudeckoe 3D-momenu aeranu tuna «lllectepHs» B
CAD-cucreme;

5. Cozpanue napamerpuueckoe 3D-Monenu netanu tuna «Brynka» B CAD-
CHCTEME;

6. Coznmanue napamerpuueckoe 3D-Monenu netanu tuna «KpoHIITEHH» B
CAD-cucreme;

7. Co3zmanune napamerpudeckoe 3D-monenu neranu tuna «Kpseika» B CAD-
CHCTEME;

8. Coznmanue mapamerpudeckoe 3D-monenu aetanu tumna «3y0uaToe KOJIecoy
B CAD-cucreme;

9. IIpoekTupoBaHue 1IeXa U3rOTOBJIEHUSA JieTaleld Tuma «Bany;

10. IIpoexTrpoBaHue 11€Xa U3TOTOBJIEHUS AeTajen Thna «Bai-mecTepHs»;
11. [IpoexTupoBaHue 1iexa U3roToBiaeHus aeranei tuna «Koprmycy;

12. TIpoekTrpoBaHue 11€xa U3roToBieHus Aetaner tuna «lllectepHsa»;

13. TlpoexTupoBaHue 11eXa U3TOTOBJICHUS AeTaliel Tuma «BTynkay;

14. TIpoexTrpoBaHue 11€Xa U3TOTOBJIECHUA AeTanel Tuna « KpoHIITeny;
15. [IpoexkTupoBaHUE 11€Xa U3rOTOBIEHUS AeTanei Tumna «Kpbikay;

16. [IpoexkTrpoBaHue 11eXa U3TOTOBJIEHUS JieTaliel Tuma «3yduaTtoe KoJeco»
17. IIpoexkTupoBaHre COOPOUHBIX IIEXOB;

18. IIpoekTrpoBaHNE OKPACOUYHBIX IIEXOB;

19. IIpoexTupoBaHue 1IEXOB OYMCTKU KY30BOB MOJABUKHOIO COCTABA;

20. IIpoexkTrpoBaHue POOOTU3UPOBAHHBIX TEXHOJIOTHUSCKUX KOMILJIEKCOB,;

21.  IlpoekTupoBaHME€  THOKMX  aBTOMAaTH3MPOBAHHBIX  YYacCTKOB
MEXaHUUYeCKO 00pabOTKU U COOPKHU.

5. llepeueHp wu3AaHWN, KOTOPBIE PEKOMEHIYETCS HCIIOJIb30BaTh IIPH
OCBOEHUHU JTUCIUIUIUHBI (MOJTYJIST).

Ne

i bubnuorpaduueckoe onucanue MecTto goctyna

1 [Tpumenenne CALS-TexHOMOTHI Ha https://e.lanbook.com/book/140777 (nara
npeanpustun FOpunk I1. ®., Tomy6kosa B. b. | oOpamienus: 26.02.2023). Tekcr:
VYuebnoe nocobue "Jlanp", 92 ctp., ISBN 9JEKTPOHHBIH.
978-5-8114-4629-2 , 2020




BBeeHre B TEXHOJIOTHH KOMITBIOTEPHOTO
monenupoBanusi. CALS/PLM, CAE-
CUCTEMBI: TPaKTHUECKoe pykoBoacTBo. 0. B.
HukwuTiok, A. A. Cepena, A. JI. Camodainos.
Yyebnoe mocodbue ['omens : ['TY nmenn O.
Ckopunbl. — 30 ¢. — ISBN 978-985-577-
947-7., 2023

https://e.lanbook.com/book/370025 (nara
obpamenus: 21.04.2026). Tekcr :
3JIEKTPOHHBIN.

WNudbopmaninoHHbIe TEXHOJIOTUN
MPOSKTUPOBAHUS PAJTHOAICKTPOHHBIX
cpeacts: Mypowmtes /1. YO., Tropun U. B.,
benoycos O. A., Kypaocos P. 0. YueGnoe
nocobue "Jlanp", 412 ctp., ISBN 978-5-8114-
3240-0, 2022

https://reader.lanbook.com/book/213146#1
(mara oopamenwms: 26.02.2023). TekcrT:
3JIEKTPOHHBIN.

KommnbproTepHoe ynpasiieHue B
IIPOM3BOJCTBEHHBIX cucTeMax: denoros A.
B., Xomuenko B. Yue6noe nocodue "Jlanb,
620 ctp., ISBN 978-5-8114-8065-4 , 2021

https://reader.lanbook.com/book/171424#24
(mara oopamenwus: 26.02.2023). TekcrT:
3IIEKTPOHHBIM.

WndopmaninonHast noaiepxka >Kku3HEeHHOTO
LUKJIa U3J1EIUA: IPOCKTUPOBAHUE —

https://e.lanbook.com/book/502733 (nara
obpamienus: 21.04.2026). Tekcr :

IPOM3BOJICTBO — dKCILTyaranus. B. b. SJEKTPOHHBIH.

Konnycoga, /1. B. Konnycos. YueOHoe

nocobue Opendypr : OI'Y. — 132 ¢c. —

ISBN 978-5-7410-3346-3. , 2025

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U

WHPOPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIIOJIb30BAaThCS IPHU
OCBOCHUH JIUCIIUTIINHBI (MOIYJIsN).

1. http://library.miit.ru/ - snekTpoHHO-OMOMMOTEYHAsT cuctemMa HaydHo-
TeXHU4eCcKoi oudmmorexku MUNT.

2. http://www.library.ru/ - madopmManmonHo-cnipaBouHblid mopTan [IpoekT
Poccuiickoit rocy1apcTBEHHOM OUOINOTEKH.

3. https://e.lanbook.com/ - DnexkrponHo-0MbIKOTEUHAS crucTeMa JIaHb.

7. IlepedyeHb  JMIEH3MOHHOTO ¥  CBOOOJHO  PacHpOCTPAHSIEMOTO
IPOrpaMMHOT0 00ECIICYCHHs, B TOM YHCIE OTSYCCTBEHHOTO IPOM3BOJICTBA,

HEO0OXOMMOTO JIJIs1 OCBOCHUSI TUCIUTLTAHBI (MOTYJIS).

Komnbrorepsl Ha pabo4nx MecTax B KOMIBIOTEPHOM KJIacce TOJIKHBI OBITh
oOecreyeHbl CTaHIaPTHBIMH MMPOTPAMMHBIMU TIPOIyKTaMu Microsoft.
HEOOXOAMMOM TSt

8. Ommcanne MaTepHATBHO-TEXHHYECKOW 0as3bl,

OCYIIIECTBJICHUS 00pa30BaTEIILHOTO Mpoliecca Mo TUCIHUILTHHE (MOIYJIIO).



YdeOHas ayAUTOpUS AJIsl IPOBEACHNUS 3aHATHI JEKIIHOHHOTO/TTPAKTHYECKOTO
TUTIA, TPYITIOBBIX M UHINBUAYATbHBIX KOHCYJIbTAIIUN

KomnbroTepubiil knace (yueOHas ayauTopusi) JUIsl MPOBEACHUS TPYIIOBBIX
3aHATUN (JICKIIMOHHBIX, TPAKTUUECKUX W/WUIU 1a00PaTOPHBIX)

9. ®opMa MPOMEKYTOUHOM aTTECTAINU:

3a4eT BO 2 ceMecTpe.
KypcoBas pabota B 3 cemectpe.
DK3ameH B 3 ceMecTpe.

10. OnieHoYHbIE MaTEpHUaIbI.

OreHOYHBIE MaTepHUabl, TPUMEHSIEMBIE TTPU MTPOBEACHUH TPOMEKYTOUHOM
aTTeCTaIlK, pa3padaThIBAIOTCS B COOTBETCTBHHM C JIOKAJIBHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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CorJiacoBaHo:

3asenyromuii kadeapoir TTMuPIIC

[Ipencenarens yueOHO-METOIMUECKOM
KOMHUCCHU

J.B. I'yces

M.IO. Kynukos

H.A. AunpusiHOoBa



