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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

B cucteme mHX)eHepHOW MOATOTOBKH OakamaBpoB Mo HampasieHuto 22.03.01
«MarepuanoBe/lcHUe W TEXHOJOTMU MarepuanoB» AucuuiimHa «CompoTHBIICHHE
MaTepuaoBy» OTHOCUTCS K YacTH, (POpMHUpPYEeMOH ydaCTHUKaMU OOpa30BaTeIbHBIX
oTHOHIeHU cootBeTcTBUM C DenepanbHbIM  00pa3oBaTeNbHBIM  CTaHAPTOM
Beiciiero oOpazoBanusi 22.03.01 «MarepuanoBeieHre W TEXHOJIOTUU MAaTEPUATIOBY,
YTBEPKIAEHHBIM « 2 » uroHs 2020 1. Ne 701

O6nactu  mpodecCHOHATLHON  JICSITEIHPHOCTH  BBIITYCKHUKOB, OCBOMBIIIHMX
mporpaMMmy OakanmaBpwara mo HampaeileHuro 22.03.01 «MarepuanoBeneHue u
TEXHOJIOTUY MarepuaioBy, BKIIOYAOT:

— pa3paboTKy, HCCIEIOBaHUE, MOIU(MDUKAIIMIO W HUCIOJIb30BaHHE (00paboOTKYy,
JKCIUTyaTalldi0 M YTWIM3ALWI0) MarepualioB HEOPraHWMYeCKOW U OpraHuyecKoin
OPUPOABl PA3TMYHOTO HA3HAYEHUs, Mpolecchl uX ¢GopMupoBaHus, Qopmo- u
CTPYKTypoOOpa3oBaHusi, TPEBpAllICHUS HA CTAIUSIX TOJyYeHUs, O0OpaboTKu U
IKCIUTyaTalnu;

— TMpOIecChl MOJTYUYEHHUsT MarepualoB, 3arOTOBOK, MONy(paOpHKaroB, aeTanen
U U3JIeTUH, a TakKe YIPABICHUE WX KAueCTBOM JJISI PA3IMUHBIX 00JIACTEH TEXHUKHU
U TEXHOJOTHH (MAlIMHOCTPOCHUS U TPHUOOPOCTPOEHHUS, ABUAIMOHHON U PAKETHO-
KOCMUYECKON TEXHUKH, AaTOMHOW SHEPreTUKH, TBEPAOTEIbHON 3IIEKTPOHHKH,
HAHOWH/YyCTPUH, METUIIMHCKON TEXHUKH, CIIOPTUBHOM U OBITOBOW TEXHUKHU U JIP.).

OOBeKTHI TPOPECCHOHATEHON JESTEIHPHOCTH BBITYCKHUKOB BKJTIOYAOT:

— METOJbI M CPEJICTBA MCIBITAHUN W JUArHOCTUKU, UCCIEIOBAHUS U KOHTPOJIS
KayecTBa MaTrepualioB, IUICHOK M TMOKPBITHMA, Moy(habpuKaToB, 3aroTOBOK, AeTalel
W W3JENUI, BCE BHUJIBI HCCIEIOBATEIIbCKOTO, KOHTPOJIBHOTO U HCIHBITATEILHOIO
o0OpylOBaHUS, AHATUTUYECKOW  ammaparypbl, KOMIIBIOTEPHOE MPOTPaMMHOE
oOecrieyeHre [isi OOpabOTKM pe3yJbTaroB M aHAIM3a TOJYYEHHBIX JaHHBIX,
MOJEIMPOBAHUSI TOBEACHUS MATEpUaIOB, OLEHKM U MPOTHO3UPOBAHUS  UX
AKCIUTyaTallMOHHBIX XapaKTEPUCTUK;

— OCHOBHBIE THWIIBI COBPEMEHHBIX KOHCTPYKIIMOHHBIX W (YHKIIMOHATHHBIX
HEOPraHWYeCKUX  (METAUIMYECKUX W  HEMETAUIMYECKHX) ¢  OpPraHMYeCcKHX
(MOMMMEpHBIX U YIIIEPOAHBIX) MAarepuaioB, KOMIIO3UTOB U TMOPHUAHBIX Marepualion,
CBEPXTBEP/BIX MaTepUaIOB, HMHTEIUICKTYATbHBIX M HAHOMAaTEPHAIOB, IUICHOK W
MMOKPBITH;

— TEXHOJIOTUYECKHE MPOLECChl MPOU3BOJCTBA, 00pabOTKM W MoaudUKauU
MarepualoB W TOKPHITUH, JOETATed W H3JIEIHiA; 000pyIOBaHUE, TEXHOJOTHYECKAS
OCHacTKa W  TPHUCHOCOOJEHHUS; CHUCTEMbl  YIPaBICHUS  TEXHOJOTMYECKUMU
poleccamu;

— HOPMAaTHBHO-TEXHUYECKas JIOKYMEHTAIlMsi W CHUCTEMbI CepTH(HKAIMH
MaTepHaioB M 3NN, TEXHOJOTUYECKHX IMPOIECCOB MX MONYyYCHUS U 0OpabOTKH;
OTYETHas JIOKyMEHTAllWs, 3alliCd © TPOTOKOJBI XOAa H  pe3yJbTaroB
OKCIEPUMEHTOB, JOKYMEHTAMsi TI0 TEeXHUKE Oe30MmacHOCTH H  0e30MacHOCTH
KH3HEICSTEIIBHOCTH.

[lepeuens mpobieM, paccMarpuBaeMbIX B JucHUIUIMHE «CONMPOTUBICHUE
MarepuaioB», C pPa3BUTHEM HAyKH HEMPEPHIBHO IIOTOIHSACTCS, OOpa3OBBIBAs
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CaMOCTOSITeNIbHbIE  OO0JIACTH, CBSI3aHHbIE C H3YYEHUEM, HapuMep MEXaHUKHU
TBEPABIX, AePOPMUPYEMBIX TeN, JKUAKOCTeH u ra3oB. CoBpeMEeHHas MeXaHHKa
pemaer Leiabli KOMIUIEKC 3a1a4, IOCBSILIEHHBIX IIPOCKTUPOBAHUID U PacyeTy
Pa3IMYHBIX KOHCTPYKILHH, COOPYKEHUM, MEXaHU3MOB W MAIllMH, ONMUPAIOLINXCS Ha
PSAL OCHOBHBIX IIOHSTUH, 3aKOHOB, IIPUHILIMIIOB, METOJI0B MEXAHUKH.

[enpt0o  w3ydyeHUs  AUCUMIUIMHBL  SIBISETCS:  PA3BUTUE  MHKEHEPHOTO
MBIIUICHUS, OCBOCHHE CTYACHTAMM WH)KCHEPHBIX METOJOB pAacyeTa 3JIEMEHTOB
KOHCTPYKLIMM Ha IPOYHOCTH, JKECTKOCTh M YCTOWYMBOCTbH, OBJIAACHHE OCHOBaMU
MIPOEKTUPOBAHUSL.

1.2 3agayu u3y4yeHUus JUCHUNIMHBI

B coorBerctBun ¢ T1peboBanusimu DIOC BO — OakanaBpuar 10
HampaBieHuto  moarotoBku  22.03.01  «MarepuanoBeneHue UM TE€XHOJIOTUH
MarepuanoBy, YTBEpKAECHHBIM « 2 » uioHd 2020 r. Ne 701, nzydyeHue AUCHUIUIMHBI
«ConpoTHUBIIEHHE MaTepuaIoB» HAIPaBJIEHO HA NPHOOPETEHHE CTYJEHTaMU 3HaHUM,
YMEHHM, HaBBHIKOB Ha OCHOBE KOTOPHIX (GOPMHUPYIOTCS 001enpodhecCHOHAThHBIC
KOMIIETEHLIMH, HEoO0XOAMMbIE I  peleHHs  NpopecCHOHATbHBIX  3aj1ad,
COOTBETCTBYIOIIMX  CIEAYIOIIMM  THIaM  NPO(PECCHOHATBHON  IeSTeNbHOCTU
BBITTYCKHUKOB:

— Hay4HO-HMCCJIeIOBATEIbCKUM;

— TE€XHOJOTUYECKUN

B 001acTsX MpohecCHOHATEHON AEATENBHOCTH U cdepax MmpodheccHnoHATEHOMN
JeSITEIIbHOCTU BBIIYCKHUKOB, OCBOMBIIMX MporpamMmy OakajgaBpuara 1o MNpouiIo
22.03.01.32 «Pu3UKO-XUMHSI MAaTepualioB U MPOLIECCOB

1.3 IlepeyeHp NJIaHMPYeMbIX pPe3yJbTATOB O0Oy4YeHHMs] MO JAUCHHUILINHE
(MOay/110), COOTHECEHHBIX € IJIAHMPYeMbIMH Ppe3yJbTATAMH  OCBOCHMS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HanmeHoBaHue NHOUKaTopa 3aI'IJ'IaHMpOBaHHbIe pe3ynbTtaTthbl o6yquM;| no ancuuninnHe
OOCTUXEHNA KoMneTeHUunmn

ITK-10: CriocoGeH npruMeHATH 3HAHUS 00 OCHOBHBIX THIIAX COBPEMEHHBIX
MATepHAJI0B, IPUHIUNAX UX BbIOOPA 115 32JaHHBIX YCJIOBHIH IKCIUIyaTalliu NPH
NPOEeKTHPOBAHUH MPOLECCOB MOJIy4YeHUsI U 00padOTKH MaTepHaJioB

[1K-10.2: Ananusupyert
KOHCTPYKTOPCKYIO
JOKYMEHTAIIMIO Ha IeTalN
MaIllUH U IPUOOPHI, HA
UHCTPYMEHTBHI, TIOJIBEPracMble
TUIMOBBIM TEXHOJIOTHYECKUM
IIpOLECCaM TEPMUUYECKON U
XUMHUKO-TEPMUYECKON
00paboTkH

ITK-5: Cnioco0eH BBINOTHATH IKCIIEPUMEHTHI 1 00pa0oTKY HX Pe3y/IbTAaTOB IO
CO31aHMI0, HCCJIEJOBAHUIO H BLIOOPY MATEPHAJIOB, OLlCHKE UX TEXHOJIOTHYECKUX H
CJIy’KeOHbIX Ka4eCTB IIyTeM aHAJIN3a HX CTPYKTYPBbI U CBOICTB, MEXaHUYECKHX,
KOPPO3MOHHBIX U APYTUX MCHBITAHUI




T1K-5.1: Beimonuser BU/IbI MEXaHUYECKUX UCIIBITAHUN Marepuasos;
KOMILUIEKCHBIE UCCIIEI0OBAHUS U MPOBOJUTH PACUETHI IOMYCKAEMbIX HAPSIAKEHUM J1JIs

HCIIBITaAHUS IPHU U3YYCHUN XPYIKHUX U IJNIACTUYIHBIX MATCPUAIIOB,
MarcpuajioB U PI3,Z[CJ'IHI>1, HaBbIKaMU OIIPEACIICHUSA MCXAHUYCCKUX XAPAKTCPHUCTUK
BKJIFO4YasA CTaHAApPTHBIC U MarcepuajioB 110 JUArpaMMe PacCTAKCHU.

CepTI/I(l)I/IKaHI/IOHHBIe HUCIIBITaHHA

1.4 Ocol0eHHOCTH peaM3alMu IUCIUTLTAHBI
SI3BIK peanu3anuy IUCUUILIMHBL Pycckuil.

Jucuuruinnaa (Moyiip) peanusyercs 6e3 npumenenus 0 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTtHas padora ¢ 1.(36)
npemnoaaBaTeseM:
3aHATHA JTEKIMOHHOTO THIA 0,5 (18)
MIPAKTHYCCKUE 3aHATHS 0,5 (18)
CamocrosiTesqbHas padora
1(36)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het




3 Conep:kanue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenibl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHsaTUA
CamocTosTenbHas
JIEKIIMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie pabora, aK. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3NO0C anocC 3N0C 3UO0C
1. OcHOBHbIE NOHATHSI CONPOTHBJICHUSI MATEPHAJIOB.
1. OcHoBHbIE onpeeneHusd. JonyiieHus B CONpOTUBICHUN
MarepualoB. Buemnue cuiel. BHyTpenHue cumnsl. Meron 2
ceuenuit. Hanpspxenus. [lepemenienus u aedopmariuu.
3akon ['yka.
2. V3y4yeHue TeopeTHueCcKOro Marepuaia.
3. PacuetHO-Tpadmyeckue 3ananus, 3anauu (PI3).
2. IpocTeiiniue BUABI AeopMaLIii.
1. PacTsikenue u cxarue. BHyTpeHHHE yCUITHS.
Hanpsoxenus npu pactsbkeHuu-coxarun. Jledopmanuu npu )
PacTSHKCHUH U COKaTUH. Y CIIOBUS POYHOCTHU U )KECTKOCTH

IIpH PaACTAKCHUU U CIKATUM.




2. MexaHnueckue UCbITaHus. JnarpaMMbl pacTsKEHUS.
Haknen. Mcnbitanus Ha cxarue. McnbiTanus Ha TBEPAOCTD.
Homnyckaemble Hanpspkenust. Koaddunment 3anaca
MPOYHOCTH. ['eoMeTprUecKre XapakTEPUCTUKH TIOCKHUX
ceueHnil: Ctarnueckuii MOMEHT. MOMEHTBI HHEPIIHH.
MoMeHTBI HHEPLIMH TIPU NAPAIEIHLHOM MEPEHOCE U
MIOBOPOTE Oceil. [TaBHbBIE OCH U INIaBHbIE MOMEHTHI
WHEPIUH.

3. Yucteiii casur. Kpyuenue. BHyTpeHHue cuiioBbie
(akTopsl, HAIPsKEHUA, JehopMalUK IPU KPYUYECHUN
KpyTy0ro Bana. Pacuérel KpyIiioro Bajaa Ha IPOYHOCTh U
KECTKOCTb.

4. U3ru6. Baytpennue cunoBbie (pakTopbl npu U3rude
oanku. Jluddepennpmanpapie 3aBHCHMOCTH JKypaBcKoToO.
Hanpsokenus npu yncrom u3rube. Hanpsokenus npu
TUTOCKOM TIOTIEPEYHOM H3TH0e. Y CJI0BHE MPOYHOCTH MPH
nsruoe. [lepemenenus npu usruoe.

5. IlocTpoeHue 31op MPOIOJIBHBIX CUIJI KOHCOJIBHOTO
CTEPKHS.

6. PacueT KOHCOIBHOTO CTEPXKHS HA POYHOCTH U
KECTKOCTb.

7. 'eomeTpruyeckre XapaKTEPUCTUKHU IIJIOCKUX CEUCHUM.

8. IlocTpoeHue 3mop KpyTAIMX MOMEHTOB KPYIJIOTrO Baja.

9. PacueT Ha NPOYHOCTH U KECTKOCTh KPYIJIOTO Bajia.

10. [TocTpoeHue >MI0p MOMEPEYHBIX CHIT U U3THOAIOIINX
MOMEHTOB KOHCOJIbHOU Oanku. Pacuer Ganku Ha TPOYHOCTD.

11. TTocTpoeHue >Mop MOMEPEUHBbIX CUIT U M3THOAIOIITUX
MOMEHTOB JIBYXOIOpHOM Oanku. PacueT Oanku Ha
MPOYHOCTb.




12. PacueTr AByXONOpPHOM OaIKK Ha )KECTKOCTD.

13. N3ydyeHue TeopeTHnyecKoro marepuarna.

14. PacuetHo-rpaduueckue 3ananusi, 3anaqn (PI3).

3. C10:kHO€ cCONPOTHBJICHHE.

1. Teopus HanpspKEHHO-1E(OPMUPOBAHHOTO COCTOSTHUSL.
HanpsbxeHHO-1epOpMUPOBAHHOE COCTOSIHUE B TOUKE.
O06006menHsbIi 3akoH ['yka. Teopuun npodHOCTH.

2. PacueTslI Ha clio)kHOE corpoTuBiieHue. [loHsTHe
cioxHoro conporuBieHus. Kocoit m3ru6. N3rud c
pacTsbKkeHHeM (CokarueM). BHEIIGHTpEHHOE pacTsKeHHE
(cxkarue). Kpyudenue ¢ usruoom.
Crarnvecku-HeonpeaeTUMbIE CTEPIKHEBBIE CHCTEMBI.

3. V3yyeHue TeOpeTHUECKOro Marepuaa.

4. PacuetHo-rpaduueckue 3ananusi, 3agaun (PI3).

4. YeranocTHasi MPOYHOCTb.

1. PacueTsl Ha yCTAIOCTHYIO IPOYHOCTH. SIBIEHUE
ycranoct. KpuBasg yCTanocTy npu CHMMETPUYHOM LUKJIE.
@DaKTOpBI, BIUAIOLINE HA IIPEIEI BBIHOCIUBOCTU. PacueTsl
KOHCTPYKIMI Ha yCTAIOCTh.

2. YCcTOHYMBOCTH CKaThIX cTepkHer. [lonsaTue 06
YCTOMUYMBOCTH MEPBOHAYATBHOM (POPMBI paBHOBECHS.
dopmyia Ditepa 1uisi KpUTHUIeCKOor cuibl. [Tpenens
IPUMEHUMOCTH (hopMyJIbl Diepa. Y CTOWYMBOCTD CKATBhIX
CTEp>KHEM 3a IpejesiaMu ynpyroctu. Pacuer Ha
YCTOMUYUBOCTH C MOMOIIBIO KO PHUIIMEHTA CHUKEHUS
JIOTTYCKaeMOro HalpsKEHUSI.

3. Pacder Ha yCTOMYHBOCTH C MOMOIIBIO KOd(puImenTa
CHMXCHUA OOIMYCKACMOI'0 HAIMPSXKCHUA.

4. 3yueHue TeopeTUIeCcKoro Mareprania.




5. PacuetHo-rpaduueckue 3amanusi, 3anaun (PI3).

Bcero

18

18

36
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4 YyeOHO-MeTOAMYECKOEe O0ecmeYeHHue TUCIHHUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U31aHUA:

®eonocneB B. 1. ConpoTuBiieHne MaTrepuaioB: y4eOHUK ISl TEXHUUYECKUX
By30B(MockBa: MockoBckuii Texunueckuit yausepcuteT [MITY] um. H.O.
baymana).

Kamunosckas T. I'., [lpo3nosa H. A., Ps6oBa-Haitnan A. T. ConpotuBieHue
MmarepuainoB: yueoHoe nocooue(Kpacuosipck: COVY).

AunexcangpoB A. B., [Toranos B. [I., lepxaBun b. I1., Anexcannpos A. B.
ConpoTuBieHNe MaTepUAIOB: YUeOHUK JIJIsl CTYIeHTOB By30B(MocKBa:
Bricmas mikosna).

CrenuH I1.A. ConporuBnenue marepuainon: yueOHuk(CIIO.: Jlanp).

I'pecc I1. B. PykoBOACTBO K peIIEHHIO 3a/1a4 10 COPOTUBIIEHUIO MarepuaioB
(Mocksa: Bricuias mikona).

Kanunosckas T. I'., Tyman C. X., BomukoBa 1. B. ConpoTusiienue
MmarepuaioB: yueOHo-mMeroauueckoe nocodue(Kpacuosipck: COY).

4.2 JIMueH3UOHHOEe ¥ CBOOOXHO PacHpoOCTpaHsieMoe MPOrpaMMHOe

obecrieyeHue, B TOM YHCJIe 0T€4eCTBEHHOI0 MPOU3BOACTBA (IPOorpaMMHoOe
obecrevyeHne, HA KOTOPOe YHMBEPCUTET MMeeT JTHIEH3MI0, 4 TAKKe CBOOOTHO
DacInOCTDAHAEMOE MDOrDAMMHOE o0ecedeHme):

1.

[TporpammMHoe obecriedeHre st paboThI C AIEKTPOHHBIMH JOKYMEHTAMH —
TEKCTOBBII mporieccop Microsoft Word.

KommeroTepHas mporpaMma, UCIToJIb3yeMast Tt CO3aHus, PETaKTUPOBAHUS U
MOKa3a Mpe3eHTaIMil Ha MPOSKTOPE WIIK 00JIbIIIOM dKpaHe — Microsoft
PowerPoint.

baHK TeCTOBBIX 3a/laHUI JIJI1 OPTaHU3ALMU U ITPOBEICHUS TECTUPOBAHUSL.

4.3 UnTepHeT-pecypchbl, BKIKYas NMpodecCuoHaIbHbIe 0a3bl TaHHBIX
U UH(GOPMAIHOHHBIE CIIPABOYHbIE CUCTEMBI:

OCHOBHBIM MCTOYHUKOM WH(OPMAIIMOHHON CIIPABOYHOIN CHCTEMBI IPH
U3yYEHUH TUCHUILINHBI «CONpOTUBIEHUE MarepuaioBy siBisieTcd Hayunas
oubmorexa COY — 0JHO U3 OCHOBHBIX MOAPA3/ICICHUN YHUBEPCUTETA,
KOTOpO€ 00eCIeunBaeT KaueCTBEHHOE NH(POPMALIMOHHOE COIIPOBOXKICHUE
y4eOHOTo Inpoiiecca.

PesynbpTaraMu ycnemnHoro 0CBOEHUs JUCIUIUIMHBI, OTBEYAIOIINX KOMILIEKCOM
HEO0OXO0IMMBIX KOMITETCHIIUH, SIBISIETCSI KaYeCTBEHHOE ()OPMUPOBAHUE
KHIDKHOTO (JOHJIAa M DJIEKTPOHHBIX 00pa3oBareiIbHbIX pecypcoB HayuHoit
o6ubanorekn COY, a Takke pa3BUTHE U MOJICPHU3AIMS TPOTPAMMHO-
armapaTrHoro KOMIuieKca DJIEKTPOHHOM OMOIMOTEKH, KOTOpas 0OecredrnBaeT
BO3MO>KHOCTb JIOCTYTAa K 00yUYE€HHUIO M3 JIH000I TOUKH T0CTyNa
MH(}OPMAMOHHO-TEJIEKOMMYHUKAIMOHHON ceTH « UHTepHeT» ans
MOJIb30BAaTEJNICH BCEX KaTeropuii, B TOM YHCIIE U YUalIUXCsl 0 HAIPaBIICHUIO
noarotoBku 22.03.01 «MarepuaioBe/ieHre U TEXHOJIOTUU MaTepUATOB).
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S @oHa OLEHOYHBIX CPEeICTB

OneHoYHbIE CpeICTBA HAXOIATCS B MPUIIOKEHUU K pabdodnM MporpamMMam
JUCIUIUINH.

6 MartepuajbHO-TeXHHYECKasi 0a3a, He0OX0AMMAS VISl OCYLIeCTBJICHMSI
00pa30BaTeJIbHOI0 NMPoLEcca MO0 JUCHUILINHE (MOLYJII0)

MynbTumMenuitHbIe CpeaCcTBa IS JIEKINOHHBIX 3aHATHH - IPE3EHTAMH K JIEKINAM
B cucteMe Power Point, 11 mpakTHYecKuX 3aHSITUN UCTIONB3YIOTCA: OaHK
TECTOBBIX 3a/IlaHU U porpaMMHbIi koMiuiekc Columbus «ConpoTuBienue
MaTepuaioB.

VY4eOHO-HarIsAHbIE TTOCOOUS AJIs JCKIMOHHBIX 3aHATUA — JEMOHCTPAIIMOHHBIC
1aKkarsl (25 mT); s IpaKTUYECKUX 3aHATUN — MAKEThl U MOJIENT MEXaHU3MOB
(50 ).
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