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1. NnaHupyemsie pe3aynbTaTthl 06y4YeHUs NO AUCLUNNUHE (moaynio)

AvcumnnuHa BHocUT BKNag B thopmupoBaHue criedyoLmnx o6LLenpodeCCMoHanbHbIX
KOMMNeTeHLUWUR:

OrK-8 — roToBHOCTb Kk NpenoaaBaTenbCKOM AEATENBHOCTM MO OCHOBHBIM obpasoBaTenbHbIM
nporpammMam BbicLUero ob6pasoBaHus.
AvcuunnnHa BHOCUT BKNag B (hopMUpoBaHue crneayowmx npogeccnoHanbHbiX KOMMETEHLWIA:

MK-3 — cnocobHocTb paspabaTbiBaTh METOAVKY onpefeneHnst TeXHONOrMYeckux napameTpos
MPOLECCOB PasfnYHbIX M3AENUA MaLMHOCTPOEHUS.

B pesynbTaTe ocBoeHus AvcUMNnmnHbI (Moayns) ctyaeHTsl ByayT

3HaTk: NPUYMHDI, YCrOBUS BO3HUKHOBEHUS, MEXaHN3MbI PA3BUTUS U napameTpbl BUbpa-
Ui Npu OCHOBHbIX MeTodax obpaboTkn pesaHuem, BKNOYas obpaboTky rnyGokux oTeepcTun,
BNUAHME BUDOpauMM Ha NPOM3BOAUTENBHOCTb, TOYHOCTb 00paboTku U CTOMKOCTb PEXYLUUX UH-
CTPYMEHTOB, BNUAHWE TeXHONOrU4Yeckux (akTopoB Ha WHTEHCUBHOCTb aBTokonebaHuin, nac-
CMBHbIE U aKTUBHbIE CNOoCcobbl NpeaoTBpaLLeHUs BuGpaLmu;

yMeTb pellatb 3agaum no BbiGOpY U MOBLILWEHWIO BUBPOCTOMKOCTM OBGOPYAOBaHMS,
OCHACTKi U MHCTPYMEHTOB; WX EOMETPUYECKUX NapameTpoB, HasHaueHuo «Ge3BuBpaLmnoH-
HBIX» PEXWUMOB PE3aHNs U MCNONb30BaHUE HAKOMMEHHOTO ONbiTa ANA PeLUeHUs) KOHKPETHbIX
TEXHONOrN4YeCcknX 3aaa4 No NOBLILLEHUIO IDDEKTUBHOCTY U HAAEXHOCTN NPOLIECCOB PE3aHUS:

NPUOBPETYT ONbIT B 06NaCTW 3KCNEPUMEHTANBHOMO N3y4eHUA YCNOBUIA BO3HUKHOBEHUS
BMOpPaLK, BUAHUA PEXUMOB PE3AHNA HA UHTEHCUBHOCTL MEXAHUYECKUX KONeBaHMmil anemex-
TOB TEXHOMOrM4ECKON CMcTEMbI U 3hHEKTUBHOCTM OeiCTBUS Bubporacutene.

2. MecTto gucumnnuusl (Moayns) B CTPYKType NporpaMmbl acnMpaHTypbl

AncumnnnHa OTHOCWUTCA K BapUaTMBHLIM AUCLMNIMHAM MPOrpaMMbI acnupaHTypbl u
BXOAWT B COCTaB AMCLMNIUH MO BbIGOPY.

TPYyOOEMKOCTb OCBOEHUSI AUCUMNNMHBI COCTaBnseT 2 3a4yeTHble eguHUUBI (3.€.) unu 72

akapemuyeckux Yaca (4ac), B Tom yucne 36 Yacos ayaNTOPHbBIX 3aHATUI U 36 YaCOB CaMOCTOS-
TenbHon paboThbl.

W3yyeHne AncUMNNUHBI ONUPEETCR Ha 3HAHUS, YMEHUA 1 HaBblkW, NpUoBpeTeHHbIe B
npealuecTeyowmnx aucumnimnHax: OCHOBbI MHXEHEePHbIX peLueHuii, ABToMaTu3aums npou3Boa-
CTBEHHbIX npoueccos, PesarHue matepuanos, PexyLwuii WHCTPyMeHT, MeTannopexyuwiue craH-
ku, KomnbioTepHoe MogenuposaHue.

3. Buabl yye6Hou paboThl M TemaTuyeckoe coAepXxaHue QUCLUMNNUHLI (Moayns)
3.1. Buael yye6Hom paboThi
Tabnuya 1

] TpyaocemkocTs,
Bug yuebHoit paboTbl akag. 4ac

AyAUTOpPHbIE 3aHATUSA,
B TOM 4yucne:

JlekunoHHble 3aHsTUA (N13) 18
Wccneposatensbckue nabopatopHble paboTbi (nne) 18

CamocTtosTtensHas pa6ora (CP),
B TOM Yyucne:

MogaenupoBaHue npoueccos 12
PaspaboTka MeToauk NpoBeAeHNs uccnenoBaHuil 12
KomnbloTepHbIi aHanua pexxumos 06paboTku 12

Bcero: 72
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3.2. CopepxaHue AUCUMUNIUHBI (MOAYNSA) NO pasaenaM U BUAaM y4yebHOM paboThl

Tabnuua 2
TpyaoemMkocTb No Buaam y4ebHom
paboTbi (4ac.) DopML
Ne Pa3gen gucumnnuHel (Mogyns) camocrost-
n/n Aen Ancy Ay o4Has popma o0byyeHus TENbHOW
BCEro ")
n3|HN3 [unP | c | k | cp | Padors
1 2 3 4 5 6 7| 8 9 10
Pasgen 1. O6wume cBeaeHnss 0 Me- ngHn;:ﬁo-
XaHu4yeckmx konebaHusix B TEXHOMO- P
1 2 12 | aHanus
rndeckux cuctemax (TC) obpaboTtku DEKVMOB
podaHIoM, obpaboTku
Paspgen 2. Xapakrepuctuka TexHo-
2 | noru4eckon cuctemsl, paboumx npo- 2 6
LeccoB 1 gedopmaLmii 3reMeHTOoB.
Paspabor-
Paspgen 3. MNpuynHbl BO3HUKHOBEHWS K?m Ms'rg:
3 |BblHYXAEHHbIX konebaHui U cnoco- 2 12 gequm;J
6bl Ux NpegoTBpaLLEHUS. Mceneno-
BaHWIA
Pa3nen 4. MNpuynHbI BO3HUKHOBEHUS
4 |aBTOoKOnebaHuih u  crnocobbl  ux 2
nNpeAoTBpaLLEeHUs.
Paspgen 5. NpuynHbl BO3HUKHOBEHMUSA Mopenu-
5 |n crnocobbl npepoTepalleHUsi BUB- 2 12 | poBaHue
pauuv npu rnybokom cBepneHuun. npoueccos
Pasgen 6. BnwusHue napamertpos
6 |Bubpaummn Ha nokasatenu obpabot- 2 6
KU U CTONKOCTb MHCTPYMEHTA
Paspen 7. Bnuanue TexHonoruye-
7 |CKUX (PaKTOPOB HA MHTEHCUBHOCTb 2
BMBpauwuu.
Pazpnen 8. AkTuBHble  cnocobbl
8 |bopbbbl ¢ BuGpauweir. Bubporacu- 4 6
Tenu.
WUTtoro: 18 18 36
3.3. TemaTuka ayUTOPHbIX 3aHATUIA
TemaTuka NekUMoHHbIX 3aHsITUIA
Tabnuua 3
Ne Ne Kon-so
asgena | nexum OcHoBHOE copepxaHue e Jluteparypa

TepMuUHbl U OnNpeaeneHust OCHOBHbIX
NMOHATUIA, XapaKTEPUIYOLLUX MexaHu-
yeckune konebaHus ynpyro-
AvHamuyecknx cuctem (FTOCT 24346-
80), paboune un konebarenbHbie OBK-
XKEHUA B TEXHOMOrMYEeCcKoW cucteme




(TC) obpaboTku pesaHuem; BnUsiHWE
Bubpauuu (B) Ha npouecc pesaHus u
pesynbTathl 006paboTKM, UCTOYHUKU
Bo3OyxaeHusi B u BoccTaHasnueato-
e cunbl; Buabl B n dopmbl ncxogHo-
ro ypaBHeHWs ANs UX ONUCAHMA.

Cratuyeckan xapaktepuctuka TC:
XECTKOCTb, ynpyrve  gecopMmauuu
anemeHToB TC, annunc xectkoctn TC
W BNUAHWE OpUEeHTauun ero ocein oT-
HOCUTENbHO HanpasneHus OencTBUA
CUNbl pe3aHns Ha YCTOMYUBOCTb MpPO-
Lecca.

NuHamuyeckas xapaktepuctuka TC:
mMacca, vactota cobCTBeHHbIx koneba-
HWW, Jdemndumpyrowlas cnocobHOCTb,
BubpocTomkoCcTs. [duHamuyeckue pae-
opmaLum anemeHToB TC, koathdu-
LUMEeHT AnHaMUYHOCTWU. XapakTep Kone-
BaHuii cun pesaHus, napameTpbl UM-
nynsca cunel U Ux Bo3gencteve Ha TC
NPy pe3aHny Ne3BUNHLIMU UHCTPYMEH-
Tamu.

NCTOYHUKM  BO3HWKHOBEHUS  BbIHYX-
AEHHbIX KonebaHun npu pesaHun: Luk-
NUYECKUA xapakTtep CTpy»xkoobpaso-
BaHWA W cpbiBa HapocTta, Apobnenuve
CTPYXKW MO ANUHE, HEPaBHOMEPHOCTb
cpesaemoro npunycka, aucbanaHc
Bpaljatoieinca sarotosku u ap. Cno-
cobbl MpefoTBPALLEHUN: CKOPOCTHOE
pesaHue c oTCyTCTBUMEM HapocToobpa-
30BaHWA, WCKMIOYEHWe pe3oHaHca,
yCTpaHeHue Ap. NPUYKUH, Bbl3biBAKOLLUX
konebaHwWa cunbl pe3aHus.

PesynbTaThl nccnefoBaHus, runoTessi,
0COBEHHOCTU U NPUYUHBI BO3HUKHOBE-
HUA aBToKonebaHuh: OTHOCUTENbHblE
TPAEKTOPUN [OBWXKEHWS 3aroToBKW W
WHCTpYMEHTa (3KCNepuMeHTbl npod.
AMOCOBa), HENWHEWHOCTb U «nagar-
WanA» XapakTepucTuka 3aBUCUMOCTM
«Ccuna — CKOPOCTb», OTCTaBaHWe no
ase wameHeHus cunbl OT BubBpone-
PEMELUEHNSA; U3MEHEHWE  TONWMHbI
cpesa U Ccun TPEeHUs Ha nepegHein u
3aHe’d NOBEPXHOCTAX Ie3Bus, yrna
caBura npu cTpyxkoobpasosaHuu, ne-
peaHero U 3agHero yrrnoe; MEXaHn3Mbi
aBTOKONeBaHUt U UCTOYHWUKU SHEpPrum
ANns  UX noAdepXaHus; 3KCnepumeH-
TanbHas nposepka runotes asToKone-
BaHuit; usndeckas npupoga aBTOKO-
nebaHuin U yCnoBus pesoHaHca; CBA3b
BbIHY>XAEHHbIX KonebaHuA u aBToKO-
nebaHui; OCHOBLI Teopun cTabunbHO-
CTU NpWU pe3aHun; crnocobbl CHUKEHUSA

3BoHUoB N.®., Ce-
pebpenuukui M.,
Cxuptnagse Al
TexHonoruu ceepne-
HUA rnyBokux oTeep-
cTuin: y4ebHoe noco-
Bue gns By30B. —
CIe6.: Naxb, 2013.




WHTEHCUBHOCTW aBToKonebaHui,

Buabl konebaHuin MHCTpyMeHTa: Kpy-
TUNbHbIE, NONEpPeYHble U NPO[OSbHLIE
npu rnybokoM CBEprieHMn C BHYTPEH-
HAM  OTBOAOM CTPYXKM OTBEpCTMMA
avameTtpom 8...30 MM; NpuWYUHBI BO3-
HWKHOBEHUA KonebaHunh n ux BnusHWe
Ha obpasoBaHve HayanbHOro ysoga u
5 5 NepBUYHON OrpaHKu; yCrnosusi nosisne-
HUS PEe30HAaHCHbIX; napameTpudeckue
konebaHus; CTeHQoBO-U3MEpPUTENbHAS
annapartypa Ans WCCNefoBaHUs BuUO-
paLun MHCTpYMeHTa W pe3ynbTaTsl Uc-
crnenoBaHusi; cnocobbl  OrpaHuYeHus
WHTEHCUBHOCTU KonebaHwin u npegoT-
BpalleHUsi pe3oHaHCHbIX aBTokoneba-
HUNA.

WHTeHcmBHOCTL BUBpaLmMmM kak dakrop
OrpaHUYeHUs  NPOU3BOAUTENBHOCTH;
FPaHUYHbIE 3HAYEHWA aMnIUTyabl Ko-
nebaHuin Npu YEpPHOBOM W YUCTOBOM
TOYEHUU, NMpU CBEPNEHUU, B TOM YuUC-
ne rnybokom; BnusiHWE napameTpos
6 6 BUGpauum Ha hopmMy NonepeyHoro ce- 2
4YEeHWUs, BONMTHUCTOCTb U LLEPOXOBATOCTb
NoBepxHOCTK; BNUsHUE BubBpauuM Ha
CTOMKOCTb WHCTPYMEHTa NMpu TOYEHWUW,
pacTavymBaHum, hpesepoBaHumn "
CBEPMIEHUN; YCTanocTHoe paspyLleHue
ne3Busi Npu BMGpaLMn UHCTPYMEHTA.

MNpuBoasTCs pesynbTaThl uccneaoBa-
HAN Mo OLEHKe BNUSHWA MaTepuana
AeTanun, reoMeTpunm UHCTPYMEHTa, pe-
XUMOB pe3aHus, XECTKOCTU TexXHOMo-
FMYECKON CUCTEMbl Ha aMMUTYAHO-
7 7 YaCTOTHblE XapaKTepucTuku Bubpauun
npu TOYeHWu, bpesepoBaHUM U CBEp-
NEHWK; yCTaHaBnMBaKOT rpPaHUYHbIe
3Ha4YeHns amnNnUTyAbl ANS YEPHOBOM M
yuctoBo obpaboTkn; paccmaTpusa-
IOTCA OCHOBHbIE MNOMOXEHUSI TEopuw
CTabunbHOCTM NPOLECCOB pe3aHus.

Knaccudpumkaums, npuHUMnbl AenCcTBUS,
8 MECTO pa3MmeLieHUs U NpUMEepPbl KOH- 2
8 CTpyKuun BubporacuTenen Ans Tokap-
HbIX, PpPEe3epHbIX U OCEBBLIX PEXYLUUX
9 WHCTPYMEHTOB, cpeacTBa BuOpouU3o- 2
TNALMU CTAHKOB.

WToro: 18

MNporpammoi AUCLUMNINHBI NPaKTUYECKIE U CEMUHAPCKNE 3aHATUR HE NPEZYCMOTPEHI.




TemaTuka nccnepoBaTenbCckux NabopaTopHbIX 3aHATHIA

Tabnuua 5
Ne Ne Kon-eo
pasgena | aaHsTvs HaumeHoBaHue ey Jlutepartypa
1 Onpegenexve npepenbHoW no BuGpaLuu 2 3BOHUOB N.O |
2 2 rnyBuHbl pesaHusi u Npunycka npu ToYeHun 2 CepebpeHuukuit
3 C OLIEHKOMN BITMAHUA PEXMMOB pe3aHus. 2 Mn.n., Cxupr-
napse A.l. Tex-
4 ViccnegosaHne BNUAHUS WHTEHCUMBHOCTW 2 eliilipiaitiny
6 5 BuMOpauuu Ha wwepoxoBaTocTe obpaboTaH- > i rnyGOme
HOW MOBEPXHOCTM U OnpedeneHve npe- e
6 €rbHON NPOU3BOANTENBHOCTH. 2 aTEeRcTIN
& P A y4ebHoe noco-
I Wccnepnosanune addekTvBHOCTM BUBpOra- 2 Bue ana By30B.
8 8 CUTENs «CyXoro» TPeHwus npu rrybokom 2 — CIN6.: NaHb,
Yy Y y
9 CBEpneHuu. 2 2013.
WToro: 18

3.4. NepeyeHb 3aHATUN, NPOBOLAUMbBIX B aKTUBHOM W MHTEPAKTUBHOM thopmax

B aKTWBHO 1 MHTEpaKTUBHOI (hOpMe NPOBOAATCS ayAUTOPHbIE YHeBHbIE 3aHATUA MO

OTAENMbHbIM pasgenam u Temam AUCLMNIUHBI, YKa3aHHbIM B Tabn. 6.

Tabnuua 6
Ne Bua ayauTopHOro 3aHATUS B aKTUBHOM W/UNWN MHTEPaKTUBHOI hopme Kon-Bo
pasgena W ero TemaTuka 4Yacos
1 Nekums Ne 1. OBume cBegeHUs 0 MexaHUYeckux KonebaHusx B TEXHO- P
nornyeckux cucremax (TC) obpaboTkn pesaHnem.
2 Nekuma Ne 2. XapakrepucTka TEXHOMOMMYECKOW CUCTEMbI, paboumx 2
npoLeccoB 1 Aeopmaumii 3N1eMEHTOB
3 Nekuma Ne 3. MNMpuynHbl BOSHUKHOBEHUA BbIHYXAEHHbIX KOneBGaHun 2
cnocobbl UX NpefoTBpaLLEHUA.
4 Nekuma N2 4. MpuunHbl BO3HUKHOBEHMA aBTOKONEOaHU U cnocobbl X 5
npeaoTBpaLLEHUS.
Nekuns N2 5. MpudnHbI BO3HUKHOBEHUS U Cnocobbl npegoTepaLLeHus 2
BMOpauumn npu rny6okoM cBepneHuu.
6 Nekums Ne 6. BnusHue napameTpos BuGpaLmu Ha nokasatenv o6paboT- >
KM U CTOMKOCTb MHCTPYMEHTA
7 Nekuma Ne 7. BnusHvie TexHONOrMYeckux akTopoB Ha UHTEHCUMBHOCTb 2
Bubpaunu.
8 Jlekums Ne 8. AktusHble cnocobbl 6opb6bl ¢ BUGpauuel. 2
Jlekums Ne 9. Bubporacutenu. 2
UToro: 18
4. MNepeyeHb 3agaHUM ANA CAMOCTOATENLHOW PaboThl
Tabnuua 7
Homepa pasge-
Cpok Bbigaum Cpok coaum
3apanHusa NOB AUCLUMNIUHBI
(Ne Hegenw) (Ne Hepenw) (Moayns)
KOMMNbIOTEPHLIA aHanua pexumos
2 13 1
06paboTku
PaspaboTka METOAWK npoBefeHMs 3 14 3
ncecnepoBanHuia
MoaenvposaHue npoueccos 4 15 5




5. TeKyLMMA KOHTPONb YCNEeBAeMOCTH M NPOMEXYTOYHAA aTTeCTaLmus
no AucumMnimHe

OueHka ka4yecTBa OCBOEHUS AUCLIMNINHDI BKIKOYAET TEKYLUMIA KOHTPOMb YCNEBAEMOCTM 1
MPOMEXYTO4HYIO aTTecTaumto B (hopme 3a4eTa.

5.1. TeKywmnin KOHTPONb YyCNeBaeMoCTH Mo AUCLUNNUHE

KOHTpOnbHbIE MEPONPUATUA TEKYLLEr0 KOHTPONS

Tabnuua 8
Cpok KoHTponupyemsii
B“ﬂ exo:;psg:::ro HaumeHoBaHue NPoBEAEHMS 0bbem
ponp (Ne Hepenwu) (NeNe pasgenos)
CobecenoeaHue 12 1-4

5.2. OueHouHble cpeacTsBa NMPOMEXYTOYHOW aTTecTauum

AAnsi npomexyTo4HON aTTecTaLum obyHaloLLMXCA N0 AUCLMNNUHE 06pa30BaH hoHa oLe-
HOYHbIX CPEACTB B BUAE KOHTPOSILHbIX BONPOCOB.

KoHTponbHble Bonpocs!:

MoaenvposaHue npoLeccos:

KomnbloTepHbiA aHanua moaenu:

MeToguka nccnenosaHuii;

O6paboTka akcnepuMeHTanbHbIX JaHHbIX;

OdbopmneHne pekoMeHAaLmiA MO UCMONb30BAHMIO;

KomnbloTepHbIN aHanua pexxumos 06paboTku;

MpUYnHBI BOSHUKHOBEHUA BbIHYXAEHHbLIX KonebaHui u cnocobbl ux npefoTBpaLLEHUs;
Mpuy4nHbl BO3HUKHOBEHUSA aBTokonebaHui u cnocobbl nx NpeaoTBPALLEHNS;

BnusHua nHTeHcuBHOCTW BUBpaLMM Ha LepoXoBaTOCTL 06paboTaHHOM NOBEPXHOCTH;
10 Bubporacurenu «cyxoro» TpeHusi npu rnyGokoM CBepneHuu.

©CONOOHWN =

5. O6GpasoBaTenbHbie TEXHONOMMMU NO AUCLMUNNUHE

OBydeHne no aucumnnnHe BeAETCS C NPUMEHEHMEM WHAOPMALMOHHO- -TeNeKoMMYyHM-

KaLMOHHbIX TEXHOMOMMA

Mpu ocywecteneHnn obpazoBaTenbHOro NPOLECCa Mo AUCLUMANUHE NCNonb3yTCA cne-
AYIOLLUME KOMMbLIOTEPHBIE NPOrPaMMHbIE CUCTEMBI (MOZYNN CUCTEM):

—CATlP KOHCTPYKTOPCKO-TEXHONOMMYECKOro HasHayeHunss POWER SOLUTION (bnpma
Delcam plc. );

—CAD/CAM cuctema cupmbl Sprut (pupma Sprut);

—CAD/CAM cuctema Komnac 3D (cppma «ACKOH»)

6. YHEBHO-METOAAWYECKOE N UHOOPMALIMOHHOE OBECMEYEHMUE
ANCLUUNNUHBI

6.1. OcHoBHas nuTeparypa:

Tabnuua 9
he ABTOpP HaumeHoBaHve WapatenscTBo Fon
n/n n3gaHusa
380HUOB UN.®., Ce- | TexHomMornm ceepnenuns rny-
1 | pebpennukuin M.MN., | Gokux oTeepcTuin: yyebHoe Chne6., Nauxb 2013
Cxvptnapnse A.l'. nocobue Ans BY30B.




6.2. [lononHutenbHas nuTeparypa:

Tabnuua 10
N ABsTOp HaumeHoBaHwe M3patenbcTso Foa
n/n n3gaHuma
.| ObpaBotka rnyGokux oTBep- | MalwMHOCTPOEHME.
2 | H-9. Ynam napl]; ctui/ pea. H. ®. YTkuH JIeHWHrp. oTa-Hue 1608

6.3. OnekTpoHHble (06pa3zoBaTenbHbIe, MH(OpPMaLMOHHBIE, CTIPaBOYHbIE, HOPMaTUBHbIE
M T.MN.) pecypchbil:

1) http://library.voenmeh.ru

2) OneKTpoHHO-6MBNMOTEYHan cucTema uagaTtenscrea «JJAHbBY htpp://e.lanbook.com/
3) OnekTpoHHo-6uGNMoTeYHas cuctema IPRbooks www.iprbookshop.ru

7. MATEPUATNIbHO-TEXHUYECKOE OBECINEYEHUE AUCLUNNUHBI

7.1. CneumanuaupoBaHHbie nabopaTopum (B TOM YuCne HayuYHbie) U KNACChl, OCHOBHOE
yuye6Hoe o6opyanoBaHue (koMnnekchl, YCTaHOBKM U CTeHAbI)

KoMnbloTepHbIi knace (15 nocagodHbix MecT)
NPE3eHTaLMOHHan TexHuka (MPOeKTop, 3KpaH, KOMMbLKTEP),
paboyee MecTo npenogasaTens, ocHaLLeHHoe KOMNbIOTEPOM C A0CTYNOM B UHTepHeT,

paboyne Mecta CTyAEHTOB, OCHALLEHHble KoMnbloTepamu ¢ pgoctynom B WMHTepHeT
NpeAHasHa4YeHHble 4ns paboTbl B aNeKTPOHHOU 06pa3oBaTenbHOMN cpege,
5. obopyaosaHue, ocHacTka u cpeacTea N3mMepeHus:;

P 2

7.2. CpeacTtBa obecneyeHusi OCBOEHUSI AUCLUMUNNUHBI

WmetoTcs kuHo- 1 Tenedunsmbl 06yyaoLero cBoicTea.




