MUHUCTEPCTBO HAYKHW U BBICIIETO OBPA30BAHMS
POCCUMCKON OEJIEPALIMU

denepanbHoe rocyaapeTBennoe H10/0KeTHOE 0Opa3oBaTelibiioe yUpeKieHH e
BbiclIero obpa3oBaHHs
«MarHuTOropckuit rocyiapcTBeHHbIR TexHHUECKUH yHuBepcuTeT um. .M. Hocosan

fior ~ YTBEPXKJIAIO

<D ’4 fHt “‘J,LHPCKAVTOP MMMHM

/| ‘:A,’C,CaBMHOB
o

O ——y:

20.02.2024 1.

PABOYASI IIPOT'PAMMA JUCIHUITJIMHBI (MOYJIST)

HOBBLIE KOHCTPYKITHOHHBIE MATEPHAJIbI

Hanpasnenue noAroToBKH (CNELHaNIbHOCTD)
15.04.02 Texnonoruveckue MalivHL! B 060pynOBaHHE

HanpasnenHocTts (npodune/cnenuanu3anis) nporpaMmMbl
MHXHMHUPHHT B METAJUTYPrHUYECKOM MALLIMHOCTPOCHHH

YpoBeHb BeicLICro 06pa3oBatins - MarucTpaTypa

®opMma oOyueHHs
OYHast

Micrnryr/ paxynnteT  MHCTHTYT METanypriu, MalMHOCTPOCHUS U MatepraioodpaboTkH
Kaqespa IIpoexTnpoBsanua n oKCnyaTalMm METANTYPIHUCCKIN MALTHH H
obopynosaHus

Kype ]

Cemectp 1

MaruuToropex
2024 ron



PaGouas nporpamma coctasiieta Ha ocHose @I'OC BO - MarucTparypa 110 HanpasJjicHHIO
noarotoskn 15.04.02 Texnonornveckue MmMaumnubl u obopynopanue (npukas MunoGphayku
Poccun o1 14.08.2020 . Ne 1026)

PaGouas nporpaMma pacemotpena u ojtofipena ia saceaannm kadeapni [poektupobanus
H OKCILYATAL Y MCTAY PIHUCCKIX MAITHH i oBopylonanus
08.02.2024. nporokon No 4

3an. kadespoit e Al Kopuyhos

PaGouan nporpamma oso6pena MeToamveckoit komuceneit HUMMuM

20.02.2024 r. npotokon Ne §
e ‘ _,//';- - i

[pencenarei>"c == AL Canunon

Pabouas nporpamma cocraniena:

Jouent kadeapnt [TnDMMuO, kaua. c.-x. Hayk P.B. 3anunos

Penensent: .
rn. Mexauuk OO0 "HITL["TansBa"" , ka1, TeXH. HAYK - B.A, Pycanos



JIucr akTyanusauuu padoyeii nporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxkaeHa u ogodpena st peanuszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu Kadeapsl [IpoeKTHpOBaHUS M SKCIUTyaTallMU METAJLTY PrUYECKUX

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii AT. EopquOB

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2026 - 2027
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1 lesu ocBOCHUSA TUCUMIITIMHBI (MOTYJIAA)

Henpto ocBoenust aucuUIIMHB «HOBBIE KOHCTPYKIIMOHHBIE MATE€pUAJbD) SIBISETCS
dbopMHpOBaHHE Y CTYISCHTOB 3HAHUM O COBPEMEHHBIX M HOBBIX METAUIMYECKUX H
HEMETAJUTMYECKUX KOHCTPYKIIMOHHBIX MaTepualiaX, METOJaX HUX IOIy4YCHHs, OOpabOTKH H
BO3MOJKHBIX 00JIACTSAX TPUMEHEHUS.

3ajaud AUCHUIUIMHBI — YCBOCHUE CTYICHTAMU:

- 3HAHWK 00 OCHOBHBIX T'PYIIIIaX COBPEMEHHBIX METAUIMUYECKUX M HEMETAJUTMYECKUX
KOHCTPYKIIMOHHBIX MaTePUAIOB, UX CBOMCTBA U 00JACTH MPUMEHEHUsI, OTpe/IelIeHue OCHOBHBIX
XapaKTEPUCTHUK MaTEPHAIIOB;

- palMoOHAIBHOTO BBIOOpa Marepualia, HCXOAs W3 (PYHKIMOHAIBHOTO Ha3HAYCHHS
W3JICTINS;

- pa3paboTka TEXHOJOTHH OOpa0OTKM MAaTEepHAIOB C IENbI0 IMOJYYCHUS 3aJaHHOU
CTPYKTYPBI U CBOMCTB, 00€CIIEUHBAIOIINX BHICOKUE IKCILTYyaTallMOHHbBIE CBOMCTBA U3JICIHIA.

2 MecTO AMCHMILINHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTeIbHOM NPOTrpaMMBbl

JucuunnuHa HoBble KOHCTPYKIMOHHBIE MaTepHalibl BXOAMT B O0S3aTEJIbHYIO 4acTb
y4eOHOro 11aHa 00pa3oBaTeIbHOM MPOTrPaMMBI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YyMEHMs,  BJaJEHUs),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YyUEHHS AUCLUIUIUH/ IPAKTUK:

HanexHOoCTh MeTauTypruuecKux MaliH

MopennpoBaHre B MAIIMHOCTPOCHUU

CoBpemeHHbIe IPoOIeMbl HAYKH U IIPOU3BOCTBA (METAJUTYPrHUECKOE IPOU3BOCTBO)

3HaHus (YMeHMs, BIaJIeHUs ), OJyUYEHHbIE NMPH U3YYEHUU JaHHOM TUCHMIUIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUYEHUSI AUCIUILIINH/TIPAKTUK:

OcHOBBI (pU3NYECKON TEOPUH HAIEKHOCTH TEXHUYECKUX 0OBEKTOB

[IpoekTHpoBaHKE TEXHOJIOTHYECKOT0 000y 10BaHUS

WNHXUHUPUHT METAJIITypruuecKoro 000pyJ0BaHUs

IIpoekTHBIE pacy€ThI MOKa3aTeIeH HaAEKHOCTH AeTaIeH MallluH

OKcnepTu3a KOHCTPYKTOPCKOW M TEXHOJIOTMYECKON JOKYMEHTAlluU

CAE-cucteMbl B MallIUHOCTPOEHUH

PeBepcuBHBIN MHKUHUPUHT

[TpoMbItIEHHBIN AU3ATH

3 Komnerenuum o0y4amouerocsi, popMupyemMbie B pe3y/ibTaTe 0CBOCHHS

AUCHUILUINHBI (MOAYJI51) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00yUeHH s

B pesynbrare ocBoeHHMA AUCUMIUIMHBL (Moayis) «HOBBIE KOHCTPYKLIIMOHHBIE
MaTepHaIbDy 00yUJaIOMUNACS JOIKEH 00J1a/1aTh CICAYOITUMH KOMIIETEHITUSIMU:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCEHUA KOMIIETCHIITN N

OIIK-11 Cnocoben paspabaTeiBaTh METOABl CTAHAAPTHBIX HCIBITAHUN 10 OMPEIeTICHUIO
(U3UKO-MEXaHUYECKUX CBOMCTB U TEXHOJIOTHYECKUX TOKA3aTeNel MaTepUaliOB, HCIIOIb3yEeMbIX
B TEXHOJOTMYECKNX MalllMHaX U 000PYI0BaHUH;

OIIK-11.1 [Ipumensier CcTaHIApTHBIE METOABl MCHBITAHUM 10  ONPEICTICHUIO
(U3NKO-MEXaHUYECKUX CBOWCTB M  TEXHOJOTMYECKMX  IIOKa3aTeJel
MaTepHaJIOB

OIIK-11.2 PaspabaTeIBacT HOBbIE METOAbI HCIBLITAHUI




4. CTpyKTypa, 00bEM U COAEPKAHNE TUCHUILUIUHBI (MOIYJIs1)
OO0miast Tpy10€MKOCTh JUCHUIUIMHBI COCTABIISIET 3 3adeTHbIX enuuull 108 akaa. yacoB, B TOM
YHClIe:
— KOHTaKTHasi paboTa — 37 akaJl. 4acoB:
—aynuTopHas — 36 akajl. 4acoB;
— BHeayIUuTOpHas — | akaj. 4acos;
— caMocTosTeNNbHAas paboTa — 71 akaj. 4acoB;
— B (JOpMe MpaKTHUECKOM MoAroToBKU — () akas. yac;

dDopMa arrecTaluu - 3a4cT

AynutopHast 3 e
o | vonrakTHAs pabota E = dopma TeKyIero
=
Pasnen/ Tema 3 (B axaz. wacax) £ Brn . KOHTPOIA Kon
S 3 ©| caMOCTOSITENbHOH | yCIIeBaeMOCTH U
JUCLIATUINHBI 5 £ = . | xommeTeHK
&) g & padoTHI TIPOMEKYTOUHON
Tex 1a0. | mpaxr. 29 aTTeCTaLHH
| 3am. 3aH. o=
1. HoBele Marepuansl B
MAaIIMHOCTPOEHHE
1.1 BBenenue. 2 OIIK-11.1
1.2 CoBpeMeHHBIE 4 4 17.1 OIIK-11.1,
BBICOKOMPOYHEIE CTAJIH. ’ OIIK-11.2
1.3 Kommosumnuonnsie 4 4 18 OIK-11.1
MaTepHabl
1.4 HanoctpyxrypHbie !
' bYKIYP 4 4 | 16 OIK-11.1
MaTepHaIbl
1.5 OyHKINOHATILHBIE 4 6 16 OMK-11.1
TIOPOLIKOBBIE MaTepHaIbI
1.6 ArtecTtamnus OIIK-11.1
Wroro no pazgeny 18 18 71
Uroro 3a cemectp 18 18 67,1 3a4éT
Hroro no gucourinHe 18 18 71 3a4eT




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

B mnpouecce npenomaBaHus AUCUUILIMHBL «HOBBIE KOHCTPYKIIMOHHBIE MaTEpHUaJIbD)
UCIIOJIB3YIOTCS TPAJAUIIHOHHAS U MOIYIbHO-KOMITETEHTHOCTHAS TEXHOJIOTHH.

Ilepeqaua HEOOXOAMMBIX TEOPETUYECKUX 3HAHUH H  (HOPMUPOBAHHE OCHOBHBIX
npejacTaBieHuii 1Mo  Kypcy «HOBbIe KOHCTPYKIIMOHHBIC MaTe€pHalbl» IPOUCXOIUT C
HUCIIOJIB30BAHUEM MYJ'IBTI/IMCI[I/II;'IHOI‘O 060py,[[OBaHI/ISI (KOMHBIOTep, HWHTCpPAKTUBHAA OOCKa,
HPOEKTOP, TOKYMEHT-Kamepa).

B X04e 3aHSTUN mnpeamnojgaracTcda UCIoJb30BaHUC KOMINIICKCA MHHOBAIIMOHHBIX METOJI0B
AKTHMBHOTO W WHTEPAaKTHBHOTO OOydYeHHsS MarMCTPaHTOB, BKJIFOYAIOIIUX pPabOTy B KOMaHJE,
mMeTonel [T, omepexaronryro CaMOCTOSTEIbHYI0 padoTy, 3BPUCTHYECKYIO Oecemy, y4ueOHYIO
JTUCKyccuio. J[iss caMOCTOSATENIbHOTO M3YYEHUs! CTYJCHTaM 3apaHee BBIIACTCS TCOPETHUYCCKUN
marepuasi. CaMocTosITeNnbHas paboTa CTYACHTOB HAlpaBlicHa Ha 3aKPEIUICHHE TECOPETHYECKOTO
Marepuaia, H3JI0KCHHOTO TMperojaBareiieM, Ha MpopadOTKy TeM, OTBEICHHBIX Ha
CaMOCTOSITEJIbHOE M3yU€HUE, Ha IOATOTOBKY K JIaOOpaTOpHBIM 3aHATHUSAM, IOATOTOBKY K
KOHTPOJIbHBIM paboTaM, MOATOTOBKY K Cjave 3adera. AyIdUTOpHas CaMOCTOsTeNbHas pabora
CTYZICHTOB OCYIIECTBJISICTCS I0J] KOHTPOJIEM IPENoaBareiisi B BHIAC PEIICHUS MMOCTaBICHHBIX
nepesn CTYACHTOM TBOPYECKHX 3a1ad. BHeaymIuTOpHAs CaMOCTOsATENbHas paboTa CTyIEHTOB
OCYILECTBIIACTCS B BHIE paboThl ¢ on-line kypcamu, HHTepHET-pecypcamMH, OTKPBITHIMH
UCTOYHMKAMHU HAYYIHOW M TEXHUYECKON HHPOPMAIIHH.

B kadgecTBe OLCHOYHBLIX CPCACTB HaA MPOTAKCHUU CEMCCTPA UCIIOJIb3YIOTCSA KOHTPOJIbHBIC
paboThl 00YUAOIIETOCs, HHIUBH/ Iy aTbHBIC 3aaHUSI.

6 YueOHO-MeTOAMYeCKOE 0OOecTieueHHe CAMOCTOSITeIbHON padoThl 00y4YaroIuXcst
[Ipeacrasneno B npuinoxeHuu 1.

7 OueHo4YHBIE CPEACTBA 151 MPOBEIEHUS MPOMEKYTOUHON aTTeCTAIIMI
[TpencTaBneHbl B NPUIIOKEHHN 2.

8 YueOHo-MeTOAMYecKOe M MHGOPMAIMOHHOE 00ecneyeHue JUCITUITIMHBI (MO1YJIs1)

a) OcHOBHas JIUTEepaTypa:

1. KoMImo3unoHHbIe MaTepHalbl, UCTIONb3yeMbIE B TPOU3BOICTBE OyMaXHOH YIaKOBKH :
yuebHoe mocobue / O. A. Mumypuna, 3. P. Mymnmuna, JI. I'. Konsna u ap. ; MI'TY. -
Marnutoropck : MI'TY, 2016. - 1 anektpon. ont. auck (CD-ROM). - 3ar. ¢ TUTYJ. 9KkpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?’name=2531.pdf&show=dcatalogues/1/1130
333/2531.pdf&view=true

(mara obpamenus: 23.10.2020). - MakpooObekT. - TekcT : 3yekTpoHHbIN. - CBeneHus
noctynHbl Takke Ha CD-ROM

2. Hekpacosa, C. A. KOHCTpYKIIMOHHBIE MaT€pHUAJIBI C UCITOIB30BAaHUEM MPOMBIIIIIEHHBIX
0Tx0710B : yueOHoe nmocobue / C. A. Hekpacona, /1. 1. Xamunynuna ; MI'TY. - Marauroropck :
MI'TY, 2016. - 1 snextpon. ont. muck (CD-ROM). - 3arn. c¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload7name=2524.pdf&show=dcatalogues/1/1130
323/2524 . pdf&view=true

(mata obOpamenus: 23.10.2020). - MakpooObekT. - Tekct : anekTpoHHBIH. - CBeneHus
nocTviHEer Takxke Ha CD-ROM.

0) lomotHuTeEIBHASI TUTEpaTypa:

1. Yykua M.B., Kommmera H.B., Edumosa 10.10., Emaneesa /I.I'., bapsimaukos M.II.,
[TonskoBa M.A. CrpykTypa M  CBOWCTBa HAHOCTPYKTYPHUPOBAaHHBIX  YIJIEPOAUCTBIX
KOHCTPYKIIMOHHBIX cTajieii: y4eb. mocobue. Maruuroropck: M3n-Bo MarHuToropck. roc. TeXH.
yH-Ta uM. I".1. Hocoga, 2011. 112 c.

2. 3arupos, H. H. TexHosornyeckre 0OCHOBBI OJTYYEHHUS] MATEPHUAJIOB U U3IECIIUN U3



CBIITYYHX CTPYKKOBBIX OTXOOB MEJIU U €€ CIUIABOB MeToAaMu 00paboTKU

nasnenueM/3aruposH.H., JloruHoBlO.H. - Kpacnosp.: COY, 2015. - 171 c.: ISBN
978-5-7638-3221-1. - Tekcr : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/document?id=56702

3. Huxudopoa, 3D. M. OUBHKOXUMHUS KEPAMHUYECKUX, KOMIIO3UIIMOHHBIX H
HaHoMaTepHuayioB: YueOHoe rnmocodue / Hukudoposa 2.M., Epomacos P.I'., [llumanckuii A.D. -
Kpacuosip.:CDY, 2016. - 156 c.: ISBN 978-5-7638-3577-9. - Tekcr : snexrponHsid. - URL:
https://znanium.com/catalog/document?id=320945

4. Kanutonos, A. M. ®u3uko-MexaHM4ECKHUE CBONCTBA KOMITO3UIIMOHHBIX MAaTEpPUAJIOB.
Yrpyrue cBoiicTBa [DnekTpoHHBIN pecypc] : monorpadus / A. M. Kanuronos, B. E. Penpkun. -
Kpacnospck: Cub. ¢enep. yu-t, 2013. - 532 c. - ISBN 978-5-7638-2750-7. - Tekct :
anekTpoHHbIN. - URL: https://znanium.com/catalog/document?id=156639

5. Cropony6resa, T. H. Micnions30BaHue APEBECHBIX OTXOJIOB U MECTHOT'O TEXHOTCHHOTO
CBIpbsl B cocTaBax kommo3utoB: Monorpadus / CroponybueBa T.H., Axcomutnbii A.A. -
Boponex:BI'JITY um. I.®. Mopo3zosa, 2016. - 196 c.: ISBN 978-5-7994-0752-0. - Tekcr :
anekTpoHHbId. - URL: https://znanium.com/catalog/document?id=78265

6. Kysnenos, b.H. IlepepaboTka nurHuHa B I€HHbIE XUMHUYECKHE MPOIAYKTHI U
HaHonopucThie Matepuaisl : MoHorpadus / b.H. Ky3nenos. - Kpacunosipck : Cub. denep. yH-T,
2018. - 152 c¢. - ISBN 0978-5-7638-3815-2. - Tekcr : osnekrtponusid. - URL:
https://znanium.com/catalog/document?id=342054

7. by3nuk, B. H. MeramnononumepHble HAaHOKOMIO3UTHI (IIONyuY€HUE, CBOWCTBA,
npuMmeHnenue) : MoHorpadus / B. M. by3uuk, B. M. ®omun, A. II. AnxumoB [u ap.]. -
Hosocuobupck : CO PAH, 2005. - 260 c. - ISBN 5-7692-0735-3. - TekcT : anekTpoHHbIi. - URL:
https://znantum.com/catalog/document?1d=78817

8. MexaHOaKTHBaIlMsl OKCUHBIX U CIOUCTBIX MaTepUasIoOB: KOJIJIEKTUBHAs MOHoOTpadus /
B. 1. HoBoxoHos, I1. B. [Tonsxos, T. P. 'unemanmmna [u ap.]. - Kpacnosipck : Cu6. denep. yH-T,
2015. - 164 cISBN 978-5-7638-3219-8. - Tekctr : osnektpoHHbii. - URL:
https://znanium.com/catalog/document?id=44206

9. BricokomnpoyHble cTanu Aisi TpyO OONBIIOTO JuamMeTpa M METOMABI UX HCIBITAaHUH :
yueOnoe nocobue / B. M. Canranuk, JI. H. Yukumes, E. b. [Toxunaesa, 0. A. Iloxunaes;
MI'TY. - Marauroropck : MI'TY, 2016. - 1 anexrpon. ont. auck (CD-ROM). - 3arn. ¢ tuty:n.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload7name=2675.pdf&show=dcatalogues/1/1131
452/2675.pdf&view

(mata ooOpamenus: 04.10.2019). - MakpooObekT. - Tekcrt : aneKkTpoHHBIH. - CBeneHus
noctynHbl Takke Ha CD-ROM.

10. XKyxos, B. A. KoHcTpykTuBHas NpoyHOCTh. KOHCTPYKIIMOHHBIE CTalu U CIUIABHI :
yueObnoe mocooue / B. A. XykoB. — Mocksa : UHOPA-M, 2021. — 264 c¢. — (Bricmiee
oOpa3oBanmue: Maructparypa). - ISBN 978-5-16-012956-3. - Tekcr : anekrponssiii. - URL:
https://znanium.com/catalog/document?id=362122

11. CnenmnanpHble cTaM U cIuIaBbl: YueOHoe mocobue / KosaeBa A.A., Jlomatuna E.C.,
Anukuna B.J. - KpacHosap.:.C®VY, 2016. - 232 c.: ISBN 978-5-7638-3470-3. - Tekcr :
anekTpoHHbIH. - URL: https://znanium.com/catalog/document?id=328572

B) MeToanyeckne ykazaHus:

1. 3yyeHue MUKPOCTPYKTYpHI CTAIM W YyryHa B HEPABHOBECHOM COCTOSHHUHU: Metos.
yka3. / Konmesa H.B., Epumosa F0.10., Uykun B.B. Marauroropck: 'OY BITO «MI'TY», 2009.
12 c.

2. Usmepenue TBepaoctu: Meton. ykas. / Myctaduna B.I'., [llyoun W.I'., lllybuna M.B.
Maruurtoropck: 'OY BIIO «MI'TVY», 2010. 19 c.



3. HcnbiTanus Ha yAaapHyO Bs3KocTb: Meroa. ykas. / Mycradguna B.I'. Marautoropck: 'OY
BIIO «MI'TVY», 2009. 13 c.

4. V3yuenue ycTpoiicTBa U MPUHIIUIIOB pabOThI paCTPOBOTO 3JIEKTPOHHOIO MUKPOCKOIIA:
Meton. yxa3. / Edumosa HO.JO., ITlomsakoBa M.A., BapemmnukoB M.II., Kommesa H.B.
Marunurtoropck: M3a-Bo Marauutoropck. roc. Texs. yH-ta um. I'.1. Hocosa, 2011. 6 c.

5. KonmuecTBeHHBI aHANW3 JONH BS3KOW COCTaBIsitomied wm3inoma: Merona. ykas. /
Huxurenko O.A., Ebumosa 10.10., Konesa H.B. MarauTtoropck: M3a-Bo MarauToropck. roc.
TexH. yH-Ta uM. .. Hocosa, 2013. 9 c.

6. M3ydeHnue ycTpoicTBa M IMPHUHIMIIOB PabOTHl cTepeoMUKpockoma: Meton. ykas. /
Hukurenko O.A., E¢umona 10.1O., Komniesa H.B. Maruutoropck: M3n-Bo MarHuToropck. roc.
TexH. yH-Ta uM. ['.11. HocoBa, 2013. 10 c.

r) [Iporpammuoe o6ecneuenue u Untepuer-pecypceni:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne orosopa Cpoxk neiicTBuUS JTULIEH3UU
MS Office 2007 Ix, 135 1 17.09.2007 Geccpoano
Professional
7Z1p CcBOOOIHO 6eccpodHO
ONEKTPOHHBIE
TTAKaTBY 1o K-278-11 o1 15.07.2011 GeccpouHo
JMCIUTIITHHE
"MatepuanoseneHue"”

ONEKTPOHHBIE
TUTaKaTBI TI0
AHCHHTIIHE K-278-11 ot 15.07.2011 GeccpouHo
"TexHonorus
KOHCTPYKIIMOHHBIX
MaTepuanoB”
ONEeKTPOHHBIE
IUIaKaTHhI 110 Kypey
"TexHomorus K-227-12 01 11.09.2012 O6eccpoyHO
KOHCTPYKIIMOHHBIX
MaTepuanoB"
ACKOH Kommiac 171108222 o7 01.12.2022 Secepotno
v21-22

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI

HasBaHue kypca CcbLika

HaumonanbHas — MH(pOpPMaIMOHHO-aHATUTHYECKAS
cucreMa — Poccuiickmit  unmekc Haydnoro|URL: https://elibrary.ru/project risc.asp
nutuposanus (PUHIL)
[TouckoBass cucrema Axanemus Google (Google URL: htps://scholar.google.ru/
Scholar)
denepanbHOE  TOCYAAPCTBEHHOE  OIOKETHOE
yUpeKaACHUE «DenepanbHbIi urctutyT|URL: http://www]1 fips.ru/
IPOMBIIICHHOW COOCTBEHHOCTIDY
JnekTponnbie pecypert Gnbmmorekn MITY um. https://host.megaprolib.net/MP0109/Web
I'.1. HocoBa




Poccuiickass T'ocynapcTtBeHHast — OuOaHMOTEKA.
Karanoru
9 MaTepuajbHO-TeXHHUYECKOe o0ecneueHne JTUCIUIIINHBI (MOLYJIs1)

https://www.rsl.ru/ru/4readers/catalogues/

MatepuanbHO-TeXHHUYECKOE 00ecreueHre IMCIUIUIMHBI BKITIOYAET:

YyeOHast ayJuTOpHs IS IPOBeIeHus J1abopaTOpHBIX 3aHATHI «JlabopaTopus [IpokaTku
¥ BOJIOUEHHS» OCHAII[EHA TAO0paTOPHBIM 000pYI0OBaHUEM:

- I[Tpubop nns u3mepeHus Tekydectu nopoikos. Bomomomerp. HabGop cut 1uist cutoBoro
anamu3a. OOopyzoBaHWe [UIi CHTOBOTO aHaiu3a. MHKpPOCKON HHCTPYMEHTAJIbHBIN.
[Tpecc-hopma mia mpeccoBaHusi MOPOIIKOB. MepuTenbHblil MHCTpYMeHT. HaGop pa3HoBecOB.
MarinHbl yHUBEpCalbHbIE HCIIBITATENbHBIC HA PACTSKEHUE, CKATHE, CKpyUYUBaHHE.

- CHeIHAIM3UPOBAHHON MEOEIbIO.

2. YyeOHas ay TuTOpHS TS IPOBEICHUS NPAKTUIECKUX 3aHATHIH OCHAIIICHA:

- TEeXHUYECKHUMH CpEICTBAMH OOYy4YeHUS, CIy>KAllUMHU Ui TMPEACTaBICHUS yueOHOU
uHpopManuu OOJIBIION ayAUTOPUH: MYJBTUMEIUHHBIMH CPEICTBA XpAaHEHHS, Nepeiadn U
npescTaBieHus yueOHoN nHopmanmu;

- CHIeMaIM3UPOBAaHHON MeOebIo.

3. YueOHast ayuTopus AJi TPYNHOBBIX U WHIAUBUAYATbHBIX KOHCYJIbTALUN, TEKYIIETO
KOHTPOJIS M TPOMEKYTOYHOM aTTECTallMy OCHAIICHA!

- KOMITbIOTepHOU TexHUKOH ¢ makeroM MS Office, ¢ moakimouenuem k cetu « THTepHET»
U C JOCTYIIOM B JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTeNIbHYIO CPely YHUBEPCHUTETA,

- CHIeIMAIM3UPOBAHHON MEOEIbIO.

4. [TomenieHue 1j1si CAMOCTOSITEILHOM PabOThI OCHAIIICHO:

- KOMITbIOTEpHOH TexHUKoil ¢ makeroM MS Office, ¢ moakmouennem k cetu «MHTepHEeT
U C TOCTYIIOM B AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEeNIbHYIO Cpely YHUBEPCHTETA,

- CTIeLUAIN3UPOBAHHON MEOETIBIO.

5. Tlomemenue mnsg XpaHeHHs] W NPOPUIAKTUYECKOTO OOCITyXMBaHUSA y4eOHOTO
000py/10BaHHUs OCHALIIEHO:

- CHIeMaIM3UPOBAHHON MeOEIbIO: CTeIIaKaMHt JJIs XpaHEHUsI yueOHOTro 000py10BaHUS;

-MHCTPYMEHTaMH JJIsl pEMOHTa y4eOHOro 000pyA0BaHMS;

- mkadamu I XpaHeHus yaeOHO-METOMYECKON TOKYMEHTAIIMY H MaTEPUAIIOB.
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6 YueOHO-MeTOoAuYeCKOe o0ecneyeHne caMOCTOATEIbHOI PadoThI 00y4aloIMXCs
KonTponbhas pabota BeicokonpouHble cTainy s MalllnHOCTPOCHHS.

1. B 4eM cocTouT HEOOXOAMMOCTD CO3/IaHUSI HOBBIX MapOK CTAJIH ISl aBTOMOOUIICCTPOCHHSI?

2. OxapakTepu3yiTe MPUMEHIMOCTh METAJUTMYECKUX MATEPHAIIOB B COBPEMEHHOM aBTOMOOMIIE.
3. Kakyto noito 3aHMMaeT Bec Ky30Ba B 00IIel Macce COBPEMEHHOTO aBTOMOOMJIsA?

5. Kakue cranu npuMEHSFOTCS TPH U3TOTOBIICHUH JETaleld KOpIyca aBTOMOOHIIS

6. Kitaccuduxkarust craneit [uist Kopiyca aBTOMOOWIIS TIO CTEIIEHH OCBOCHHUSI.

7. KOFIla Ha PBIHKC MCTAJJIOMPOAYKI MU HAYAIN IMOABJIATHECA HOBBIC CTAJIN [UI?I?

8. OCHOBHBIE MPOU3BOJAUTENN CTATHHOTO MPOKATA.

9. Kakue MexaHHueCKHE CBOICTBA cTaneil HOPMUPYIOTCS B CTaHAApTaX pa3IudHbIX CTpaH?

10. B 4eM COCTOUT CYyIIHOCTh TEXHOJOTUYECKOTO MPOLIECCa IPOM3BOACTBA CTANIEH JUIs
aBTOMOOMIJIECTPOCHHUS?

11. B ueM 3axiroyaroTcs CXOJCTBA U Pa3inyrsl OCHOBHBIX TEXHOJIOIMYECKUX TApaMETPOB
npousBocTBa [F-cranu, cranu ¢ BH-apdexrom, HSLA-cranu u DP-cranu?

12. Kakum 00pa3oM XUMHYECKUI COCTaB ONpeenseT ypoBeHb cBoicTB DP-cTanun?
13. Kakue aeranu aBToMoousst mpousBosaTes u3 DP-cranu?

14. Kakue aeranu aBToMoouist mpousBojsatcs u3 FB-cranu?

15. Kakue nerupyroniye 3J€MeHThI BXOIAT B coctaB CP-ctanu?

16. B ueM cocTosT 0COOCHHOCTH MPOU3BOJICTBA MYIbTHU(A3HBIX CTaNIeH?

17. Kakue geranu aBToMoouist mpousBosaTcs u3 DP-, CP- 1 MapTeHCUTHBIX cTamneit?
18. B uem 3aximouatorcs ocodenHoctu TRIP-craneit?

19. Kaxk pacuugpossiBaercs «ITHIT»?

20. B yem 3axitoyarotcs ocodennoct Fortiform-cranu npousBonactBa ArcelorMittal?
21. B ueM 3axiro4aeTcsi yHUKaJIbHOCTb BhICOKOMapraHuoBucTeIx craneil (TWIP-craneii)?
22. KakoBbI IEpCIEKTUBBI IPOMBIIIIIEHHOTO NTpou3BoacTBa TWIP-cTanein?

23. KakoBbI TeXHOIOTHYECKHE 0COOEHHOCTH TIpon3BoacTBa TWIP-cTaneit?

24. KakuMu yHUKQJIBHBIMU CcBOMcTBaMu o0samaeT HSD-cranp?



25. KakoBbI epCrieKTUBBI MPUMEHEHHUST HaHOCTPYKTypupoBaHHbIX ctasied NANOHiten, TPN,
ATOS u XPF?

26. Kakum 06pazom popMUPYIOTCSI CBOMCTBA B HAHOCTPYKTYpUPOBaHHBIX cTajsax? KakoBa ux
TEPMHYECKast IPOYHOCTh U CITY)KEOHBIC XapaKTEPUCTHKHU?

27. KakoBbl 0COOCHHOCTH MPOU3BOJICTBA CTAJICH JIJIsl TOPSYEH IITAMIIOBKU?
28. Kakue (hakTophl onpeAensioT (MM BIUSIOT) CBOMCTBA CTaJIeH /ISl TOPSIYCH I TaMITOBKH ?

29. Kakue crienianbHbIe XapaKTepUCTUKHU MPUMEHSIIOTCS JIJIsl OTIPEICIICHUS CBOMCTB
BBICOKOIIPOYHBIX CTajeil?

30. C kako# memnpio onpeaensercs KOdPQHUIMEHT pa3gadd OTBEPCTHS?

31. Kakue maTepualibl TpETbEero MOKOJICHUS SIBIISIFOTCS IEPCIEKTUBHBIMU B
aBTOMOOMIJIECTPOCHUU ?

ColOecenoBaHue.
Tema Ne 1. OTiinuuTenbHble IPU3HAKU KOMITO3ULIMOHHBIX MAaTEPUAJIOB.

Tema Ne 2. CpaBHUTH CylLIeCTBYIOILIME TOYKHU 3peHMs Ha TeMy «HaHoTexHonoruu —
3aKOHOMEPHBIN JTaIl PA3BUTHSI TEXHUKHU U TEXHOJIOTHI.
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7 OueHO4YHbIE CPeACTBA VISl IPOBEIeHUs] IPOMEKYTOYHOM aTTeCTAIIUN
a) [lnanupyembie pe3yjbTAThl 00yUEeHUS U OLEHOYHbIE CPEACTBA ISl IPOBEACHUA IPOMEKYTOUYHOM aTTeCTALUM:

Kon

HHAWKATOpa

[Tnanupyemble pe3yabTaThl 00y4YeHUs

OrneHOYHbBIE CPEACTBA

OIIK-11: CniocoOeH pa3pabaTbiBaTh METO/IbI CTAHAAPTHBIX HCIBITAHUIN [0 OMPEIEICHUIO PU3NKO-MEXaHUYECKUX CBOMCTB M TEXHOJOTHYECKIX
MoKa3aTeseil MaTepUasoB, UCMOJIb3YEMbIX B TEXHOJIOTUYECKUX MalTMHAX U 000pyI0BaHUU

OIIK-11.1

[TpumeHnsieT cTaHAapTHBIE METO/IbI UCIIBITAHUMN TTO
ompeieNICHUI0 (PU3NKO-MEXaHUYECKUX CBONCTB U
TEXHOJIOTMYECKUX MOKa3aTelel MaTepruanon

Hepeuenb meopemuuecKux 60npocoe K sauemy.

/. YeM 4yryHsl OTIMYArOTCS OT cTraje? Jlias W3roTOBIEHMSI KaKMX JeTalei
HCIIOJb3YOTCS BBICOKOIIPOYHBIE YyT'yHBI

UYro coboif mpencrapnseT kiaccudukanus cranei?

UYro Takoe OpoH3a U JTaTyHb?

JU1 N3roTOBIEHUS KAaKUX J€TaJeld NCIOJIb3YIOTCS TUTAHOBBIE CIIJIaBbl?

Urto npeacTaBisitoT OMMETaIbl U AJ1s1 KaKUX 1eJIed OHU UCIIONIb3YI0TCS?

UYTo npencTaBIsOT CTaIl ¢ 0COOBIMU CBOWCTBAMH?

YUrto Takoe CBEPXIPOBOAMMOCT M TJI€ HCIOJIB3YIOTCS CBEPXIPOBOIALINE
MaTepuanbl?

8. Uro Takoe MAarHUTOCTPUKIMS M TAE€ HCIOJIB3YIOTCI MaTepualbl €O
CHEeIMaJIbHBIMU MarHUTHBIMU CBOWCTBaMU?

9. Kakue BHIIbI KEPAMUKH UCIIOIB3YIOTCS B IPOMBIIIEHHOCTH ?

10. Kaxoit maTepuall Ha3bIBa€TCsI KOMIIO3UIIMOHHBIM?

11. Yro mnpencTaBisOT JUCHEPCHO-YIPOYHEHHBIE, BOJOKHUCTBIE W CIIOUCTHIE
KOMITO3UIIMOHHBIE MaTepUaJIbI?

12. Kakue MaTepuasbl OTHOCSAT K HAHOCTPYKTYPHBIM?

13. KakoBbI METO/IbI IOJTYUYEHHUS] HAHOCTPYKTYPHBIX MaTepuaioB?

Nk v
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14. Yto 0603Ha4YaET TEPMUH «ITOTUMEPBD»?

15. Yro Takoe miacTMacchl, U U3 KAKUX OCHOBHBIX KOMIIOHEHTOB OHU COCTOSIT?

16. Kakumu cBoiicTBaMu 00JIaar0T IIIaCTMACChI?

17. B 4em npenmyniecTBa METOAO0B IMOPOIIKOBOW METAJUTYPIHU?

18. KakoBa TeXHOJOTHs MOJYYCHUS U3ICTUN U3 MOPOLTKOBBIX MaTepUaaoB?

19. Jlng W3roToBJCHHMsS KAaKUX JeTaliell MPUMEHSIOT aHTH(PPUKIIMOHHBIC
HOPOILIKOBBIE MaT€pUAJIbI?

20. KaxkoBa o6siacTs UCHIOIB30BaHUS (PUKIIMOHHBIX TOPOIIKOBBIX MaTepUaIoB’
21. KaxoBbl CBOICTBA U I'/I€ UCIIOJIb3YIOTCS BHICOKOIIOPUCTHIE TOPOIIKOBBIE
Marepuaibl?

22. Onumute TpeOOBaHUS, MPEABSABISEMbIE K MaTepuagaM, B 3aBUCUMOCTH OT
YCIIOBHUM 3KCIUTyaTallluy U3AEIIUs.

23. Onumute TpeOOBaHUS, NMPEABABISIEMbIE K POJUKAM TPAHCMUCCUHM B LI€Xax
IIPOKATHOTO MPOU3BO/CTBA CTAJIH.

24. W3 xakux MaTepuaoB U3rOTAaBIUBAIOTCS KOBILIN 3KCKaBaTOPOB?

25. IlpuBengute IepedeHb  CBOMCTB, MpPEABABIAEMBIX K  MaTepuasiam,
MIPUMEHSIEMBIM JJIs1 IPOU3BOJICTBA BICOKOPOUYHOIO KpPEMesKa.

26. [aiite o00OCHOBaHHME WCIHONB30BaHUS CTamu 75 g TIPOU3BOJCTBA
METaJJIOKOpAa.

27. Kakue TpeOOBaHUS TMpPEIbBIAIOTCA K JKECTH, HUCHOJIb3YyeMOW JUis
KOHCEPBUPOBAHUS TOMAaTHOM 1acThl?

28. Kakune matepuansl UCHOJB3YIOTCA JUIsl 3aTOYKH HOXKEW, MPEIHAa3HAYEHHBIX
JUISL pE3KH ropsiueKaTaHOU cTamu?

29. VYcraHOBHTE M3JENUs, KOTOPHIE L1EI1ecO00pa3HO M3rOTABIMBATh U3 TBEPABIX
crutaBoB Tuna BK s Mmerannoo6paboTku pezaHuem.

30. Kakue cramm UCHONB3YIOTCA Il W3TOTOBJIEHUS  MOALIMITHHUKOB,
KOHTaKTUPYIOIUX C arPECCUBHBIMU CpelaMu?

31. Kakme cranm © CIUIaBbl OTHOCATCS K BBICOKONPOUYHBIM?  Onuiure
MIPUMEHEHHE BBICOKONPOUYHBIX CTaJed JUIsl IITaMIIOB, NPUMEHSEMbIX JUIs
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M3TOTOBIICHHSI KOHCEPBHBIX KPBIIIEK ¥ OaHOK.

32. OnuimuTe NpeuMyIlecTBa NPUMEHEHHUS! CPEIHEYTIIEPOJUCTBIX JIETMPOBAHHBIX
KOHCTPYKLIMOHHBIX CTaJ€i BMECTO HEJIETMPOBAHHBIX JUIs IeTaleld HaCOCOB.

33. Kak noapa3aenstoTcs MaTepualibl 0 KOPPO3UOHHOM CTOMKOCTH?

34. Kakue cruiaBbl IPUMEHSIOTCS JUISl U3TOTOBJIEHUS IOCTOSIHHBIX MAarHUTOB?

35. Onumute 3¢ (HeKTUBHOCTD UCIIOJIB30BAaHMS ATFOMUHUEBOM (DOJIBIH.

36. Kakue orpanrueHusi UMEET IPUMEHEHUE JaTyHU?

37.B Kakux y3JaXx YCTAaHOBOK IIOMOJILHOTO OOOpYJOBAaHUS HCIIOJIb3YIOTCS
6a60uThHI?

38. OnumuTe  TEPMOMEXAHUYECKHE  CBOMCTBA  aMOP(HBIX  MOJUMEPHBIX
MaTepuaoB.

39. OnuimuTe NpuUMepsl PaMOHAIBHOTO IPUMEHEHHS], OPTraHUYECKOro CTEKIIA.

40. PaccmoTpuTe 0COOCHHOCTH (PU3UUYECKUX CBOMCTB MOJIMMEPOB U BO3MOKHOCTH
UX IPUMEHEHHUS JUIsl CHUKEHMSI IITyMa arperaTos.

41. Ilpoananu3upyiiTe MNpeuMyLIeCTBa HCIOJIb30BAHUS KPEMHUHOPraHMUYECKUX
CTEKJIO-TEKCTOJIMTOB B KauecTBe aHTHU(PPUKLMOHHBIX BKJIAJBIIIEH B Y3JIbl TPEHUS
TE€XHOJIOTMYECKUX JINHUH.

42. PaccMOTpUTE UCIOJIB30BAaHUE MEHOIUIACTOB I TEIUIO- U 3BYKOM3OJALMH, a
TaK)Ke JJIs1 IPEJOXPAHEHUS OT UCIIaPEHUSI OTKPBITBIX EMKOCTEH.

43. IlpuBenuTe CpaBHUTENBbHBIN aHAJIN3 CBOMCTB CTEKJIA U CUTAJUIOB.

44. Kakue napaMeTpbl YYUTBHIBAIOTCS ITPU OlIeHKE 3 (PEKTUBHOCTU HCTIOIb30BAHUS
HOBBIX MaTepuajioB?

45. 3a cuer kakux (paKTOPOB U3MEHSIETCS TPOU3BOIUTEILHOCTh arperaToB Mpu
IIPUMEHEHUH HOBBIX MaTeprajioB?

OIlK-11.2

Pa3zpabarbiBaeT HOBbIE METO/IbI HCTIBITAHUIA

Teopueckue 3a0anusn:

1. TBopueckoe 3amanue Ne 1. BeiOop Mapku cTainu i U3neus,
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OKCILTYaTUPYIOMICTroCA B CJIOKHOHAI'PYKCHHBIX YCIIOBUAX.

2. TBopueckoe 3amanue Ne 2. BbiOop BUa HaHOMAaTepUaia/HaHOCTPYKTYPHI C
3aJJaHHBIM YPOBHEM CBOWCTB.

HpI/I BBIIIOJIHCHHUH TBOPYCCKUX 3aJaHuM 06yanOIHHﬁCH JOJI2KCH I10Ka3aThb
3HaHUA/ YMCHU:

- (hopMyIMpOBKa OCHOBHOTO Ha3HAUCHHUS pa3padaThiBaeMOro 00BbEKTa, €ro
TEXHHYECKHE XapaKTEePUCTUKH, TOKA3aTEIIN KAYeCTBA U TEXHUKO-YKOHOMHYECKUE
TpeOoBaHuS;

- C60p HNCXOOHBIX JAHHBIX IJIS BBIIIOJIHCHUA 3aJaHUA U ITPOBECICHUA HeO6XO,[[I/IMLIX
pacycToB;

- IPUHLIMIIBI Pa3pabOTKH MEPCIEKTUBHBIX KOHCTPYKIMH n3aenuii, Beioopa
MaTEpUaIOB B COOTBETCTBUN C YCIOBHUSIMM JKCILTyaTalluu U BHEIIHUMU
BO3/IEUCTBYIOIMMH (haKTOpamu;

- KJIaCCI/I(I)I/IKaLII/ISI TEXHOJIOTHYCCKHUX KOMIIJICKCOB, MalllMH 1 MCXaHN3MOB,
NPUMCHACMBIX ITPU ITPOU3BOACTBC 00BEKTa B COOTBETCTBHH C 3aJaHHUCM,

- aHaJIn3 TCXHOJOTHUYCCKUX JOKYMCHTOB (MapIJ_IPYTHBIC, 9CKHU3HBIC,
KOMIIJICKTOBOYHBIC KapPThl, OIICPALIMOHHLIC KaPThI, TCXHOJIOTHYCCKUC KAPTHI 110
BUaaM pa60T N TEXHOJIOTHUYCCKUC I/IHCTPYKI_II/II/I);

- aHaJIn3 TCXHOJOTHUYCCKOI0 Mpo1ecca, OpCACIA0IMICTO CJ'Iy)KC6HOC Ha3HaA4YCHUC
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MPOEKTHUPYEMOTO 00OBEKTa;

- pa3paboTKa MPUHIMIHAAIBHBIX CXEM, 3CKU3HBIX IPOEKTOB 000PYI10BaHUS U
TEXHOJIOIMYECKON OCHACTKHU I U3TOTOBJIEHUS OObEKTAa B COOTBETCTBUU C
3a/IaHHEM;

- IPOBCACHUA TCXHUYICCKHUX PACUCTOB 110 ITPOCKTY.




0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUN, MIOKA3ATEJIN U KPUTEPUH
OLlCHUBAHMUSL:

[TpoMexyTouHast aTTECTALUS 10 AUCHHUILIHHE « HOBBIE KOHCTPYKIIMOHHBIC MaTEPUAIIbD)
BKJIFOUACT TEOPETUIECKUE BOMPOCHI, TO3BOJISIFONINE OLIEHUTh YPOBEHb YCBOCHHS 00YYaIOIIMMHUCS
3HAHWH, U TIPAKTUIECKUE 33]JaHUs, BEISIBIISIOIINE CTEIICHh CHOPMUPOBAHHOCTH KOMITETCHIIUH,
npoBoAMTCS B (hopMe 3adeTa.

[IpoMesxyTouHas arrectanus no JUcHUIIMHE «HOBbIe KOHCTPYKIMOHHBIE MATEPUATTBD)
BKJIIOUAET TEOPETUYECKUE BOMPOCHI, MO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHUS 00y4aIOIIUMUCS
3HAHUI.

DK3aMeH 10 JAHHOM JUCLIUILINHE IMPOBOAUTCA B yCTHOﬁ (I)OpMC I10 IMPCACTABJICHHBIM K
3a49€Ty BOIIpOCaM.

Ilokazamenu u Kpumepuu ouenueanus zauema:

- OIICHKA «HE3aYTEHO)» CTABHUTCS B CIy4ae HEBBIITOHEHHUS CTYACHTOM JIa00paTOpHBIX paboT, a
TaK>Ke IPU HU3KOM YPOBHE 3HAHMI 110 BOIIPOCAM K 3a4ETYy.

- OIIEHKA «3aUTEHO)» CTABHUTCS B CIIydae OBIJIAJICHUS CTYACHTOM BCETO 0ObeMa y4eOHOTO
MaTepuaia, akTUBHOM paOOThI Ha 3aHATUSAX, BBITIOTHEHUSI M YCTICITHON C/IauM BCeX JIabOpaTOPHBIX
pabor;

Jlns nonydeHus 3ayeTa 1o AUCHUIUIMHE 00ydaromuiics J0HKeH 001a1aTh KaK MUHUMYM
MOPOTOBBIM YPOBHEM 3HAaHUI MO BCEM BOMNPOCAM K 3a4eTy.



