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HaNpaBJICHHOCTH (MIPOdUIIb)

I/IH)KI/IHI/IpI/IHF NEPCICKTUBHLIX MATCPHUAJIOB U TUATHOCTUKA ITOBCACHUA MAaTCPHUAJIOB B U3JACIINAX

dopma o0yueHwHs: OuHas
I'ox HaGopa: 2020
O6mas Tpynoemkocts: 10 3E

Pacnpeue.nenne YaCoOB JUCIIMILIMHBI IO CeEMeCTpamM

CemecTp 2

dopmMa KOHTPOJISI | DK3aMCH Hroro
Bun 3ansaruit
Jlexuu 16 16
JlabopaTopHbie 16 16
[IpakTHyeckue 32 32
PykoBoacTBO: KypcoBbie paboThI (ipoekThl) / PI'P
[IpoMexyTOUHas aTTecTaIrs 0,35 0,35
KoHnTtakTHas pabora 64,35 64,35
CamocTosiTenbHas paboTa 260 260
KonTpoas 35,65 35,65
Hroro 360 360




Pabouyto nporpamMmy coctaBui(u):
JOTIeHT, K.(-M.H, moreHT, [lomosa JI.W.

(Oondrcnocmo, yuenoe 36anue, cmenensb, Qamunus 1.0.)
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PenenzupoBanue paboueil mporpaMMbl TUCHUTUIHHBIL:

OTtcyTcTBYeT

Peueunsent

(Oondcnocmy, yuenoe 36anue, cmenens, Pamunus 1.0.)

Pabouas mporpamma qucuuIuiMHbl coctaBiena Ha ocHoBanuu @I'OC BO u yueGHOrO ruiana
HAaIpaBJICHUS MMOATOTOBKH (CHEIUATBFHOCTH)

22.04.01 MarepuanoBefieHHE U TEXHOJIOTHUH MaTEpUaIOB

Cpoxk aeiicTBusi padoueii nporpaMmmbl JucUMILIMHBI 10 «30» aBrycra 2022r.

YTBEPXIEHO

Ha 3acemannu xadenps
«HaHnoTexHoIOTHH, MaTepUATOBEICHUE H MEXaHUKA)

(npotokoin 3acenanust Ne 1 ot «30» aBrycra 2019 r.).



1. Ilean ocBOeHUNA TUCHHUILINHDBI

HGHB OCBOCHUA TUCHUIIINHBI — C(bOpMPIpOBaTB 3HAHHUS 00 OCHOBHBIX KJIaccax MaTCpHaJIOB;
OKCILTYaTalUOHHBIX, TCXHOJOIMYCCKUX W OKOHOMHUYCCKHUX Tpe6OBaHI/I$IX, NpEABABIACMBIX K

MarepHaiaMm; crnocodax JOCTHKEHHs CIEeIHaJbHBIX CBOWMCTB.
XUMHUYECKHM COCTaBOM, CTPYKTYpoOH, crocodamu o0paboTKu

Hayuurs ananusy cBsizeil MexIy
U CBOMCTBAMH MaTEpHAJIOB JUIS

BLI60pa CIINIaBOB B 3aBUCUMOCTH OT TCXHOJOT'MH U3TOTOBJICHUSA U YCHOBI/Iﬁ OKCILTyaTaluu.

2. Mecto aucuuniaunbl B crpykrype OIIOII BO

HI/ICHI/IHHI/IHBI W MPAKTUKH, HA OCBOCHUHU KOTOPBIX 6a31/1pyeTcsf JaHHass JUCHUIIJIIMHA:

«MatepuanoBeieHE U TEXHOJIOTUS KOHCTPYKIMOHHBIX MaTepHuanoB», «Tepmuueckas
oOpaboTka craneiy, «CTpyKTypa U CBOMCTBAa METANIMYECKUX KJIACTEPOB HAHO- 1 MUKPOOOBEKTOBY,
«MatemaTnueckoe MO/ICIMPOBAHNE U COBPEMEHHBIE MTPOOJIEMBI HAYK O MaTepHallaX U MpoLeccaxy.

I[I/ICIII/IHJ'II/IHI)I W MPAKTHUKH, JJISI KOTOPBIX OCBOCHHC )IaHHOI\/’I JAUCHUITIIMHBI HCO6XO}II/IMO KakK

IpeNIeCTBYIONIeE:

«MaTepI/IaJ'IOBeI[eHI/Ie 1 TCXHOJIOTUMH NMEPCICKTUBHBIX COBPECMCHHBIX MAaTCPHUATIOBY, «MCTOJII)I
HCCJICAO0BAaHU, KOHTPOJIA U JUAHOCTHKU MAaTCPUAJIOB), IOATOTOBKA Mar HCTCpCKOfI AUCCepTaluu.

3. Ilinanupyembie pe3yJbTaThl 00yUeHUsI

dopmupyemMble U Nuaukaropsl
KOHTPOJINpyeMble AOCTH/KEHHUS Ilnannpyemble pe3yjbTaThl
KOMIIETeHIIU U KOMITeTEeHI U 00yueHus1
(K01 1 HAUMEHOBAaHHE) (KOJ 1 HAaMEHOBAHHUE)

Crniocoben npoBoauth | (ITIK-3.4) VYmerr BwIOpaTh | 3HATH: TpeOOBaHUSA, MPEIbSIBIICMbBIC
BbIOOp MarTepuajoB JUIsl | CIEUMANbHbIE CIUIaBBI JJIS | K MaTepuanaM, B 3aBUCUMOCTH OT
3aJaHHBIX YCJIOBUM | 3aIaHHBIX YCIIOBHHM | yCIIOBUM WX paloOThl; (U3HUECKUE
JKCILTyaTaluu JKCIUTyaTallud € YYETOM | MOJAEIM SIBJICHUM, NPOTEKAaloIUX B
C yderoM TpeboBaHUH | TpeOOBaHUI HAJEKHOCTH U | MaTepHUajaX HpPH Pa3IMYHBIX BUAAX
HaJEKHOCTH U | JOJITOBEYHOCTH. BHELIHETO BO3JEHCTBUS u
JIOJITOBEYHOCTH, CIOCOOCTBYIOIIUX Pa3pyLICHUIO WIIU
SKOHOMHUYHOCTHU u CHI)KEHHUIO AKCIUTyaTallMOHHBIX
AKOJIOTMYECKUX XapaKTEepUCTHK, BIIMSTHUE
MOCJIEACTBUM nux JETUPYIOIIUX 3JIEMEHTOB Ha
MPUMEHEHHUS Ha OCHOBE CTPYKTYDY, CBOICTBa u
3HaHHSA OCHOBHBIX THIIOB TEXHOJIOTMYECKHE apaMmeTpsl
HEOPraHUYECKUX u 00paboTKH CILIaBOB.

OpPraHUYECKUX YMeTs: OpPUEHTHPOBATHCS B
MaTepUajoB  Pa3IUYHOIO METOJlaX KOHTPOJs KadectBa U
Ha3HA4YEHMUS, B TOM CBOICTB MaTepuajoB B IIpoLEecce
qyciie  HaHOMAaTepuajoB MIPOU3BOJICTBA u BO BpeMs
(ITK-3) OKCIUTyaTallud, MPOBOJUTH BBIOOP

MaTepuaoB I 3aJaHHBIX YCJIOBHUH
HKCIUTyaTallil C y4eTOM TpeOOBaHUt
HAJACKHOCTM W JOJITOBEYHOCTH,
3KOHOMHUYHOCTH HU DBKOJOTHYCCKUX
OCJICICTBUMN.

Bnaners: wmeromamu  omnpeneleHus
CTPYKTYPBI U CIELUaJbHBIX CBOWCTB




dopmupyeMble
KOHTPOJIMpyeMble
KOMIIETEeHIIUH
(KOJ 1 HANMCHOBAHHE)

Nuaukaropsl
JOCTHKEHHUS
KOMIIeTeHIU
(Ko 1 HAaNMCHOBAHHE)

Inanupyemble pe3yJibTaThl
00yueHus

MaTepuajoB, HaBBIKAMH  BBIOOpA
TEXHOJIOTHICCKHUX apaMeTpoB
00pabOTKM CHENHAIBHBIX CILJIaBOB,
MPEJICTABJICHUSIMA O TIEPCICKTUBAX
pa3BUTHSL CIIOCOOOB MOJICIHPOBAHUS
CHEIUAIbHBIX CILIaBOB;
uHpopmanuein 0 croco0ax
JOCTHKEHUS JKCIUTyaTallHOHHBIX U
TEXHOJIOTUYECKUX CBOWCTB
MaTepHUaIoB C YYeTOM TpeOOBaHUM
HAJCKHOCTH W JIOJTOBEYHOCTH,
SKOHOMHYHOCTH "
HKOJIOTMYECKUX  MOCIEACTBUH  UX
NpPUMEHEHUS Ha OCHOBE 3HAHUS
OCHOBHBIX TUTIOB
HEOPraHMYECKUX U OPraHUYECKUX
MaTEepUaJIOB Pa3IMYHOTO Ha3HAUCHUS,
B TOM
qrcIie HAHOMATEPHUAJIOB




4. CTpyKTYypa M coep:KaHHue TUCUUILINHBI

Moayab Bun HaumenoBanue teMm 3ansatuii | Cemectp | O0bem, | banabl | UHTepakTus, ®opmMBbI TEKyLIET0
(pa3znen) yueOHoi (y4eOHoii paboThI) 4. | KOHTPOJIs1 (HAaMMeHOBaHHe
padoThl OIIEHOYHOI'0 CPeACTBA)
1 Jlexnms 1 TpeboBanusi, npeabsaBiseMble K | 2 2 - 2 Bompocsr k 3x3ameny Nel,2
MaTepuazam B YCIIOBUSAX
SKCIUTyaTallH.
1 [Ipaktnueckoe | CrienuasbHbIE CBOWCTBA CILIABOB | 2 4 - 3amuTa OT4ETOB 110
3aHATHE U crocoObl UX (OPMUPOBAHUS MPAKTUYECKUM 3aHATHSIM.
1 Jlaboparopuas | Tepmuueckas oOpaboTka | 2 4 - 3amuTa J1a00paTOpHBIX padoT.
pabota OBICTPOPEKYIINUX CTaNeH Tecr.
Bomnpocsl k 3x3ameny Ne26-,28.
1 Jlexuus 2 Kopposusi, cymHocTs  BUABL | 2 2 - Bomnpocsr k 3x3ameny Nel19-21
Kopposunonnocroiikue
MaTepHuabl.
1 [Tpaktrueckoe | CriocoObI omnpeaeneHus | 2 4 - 4 3amura OTYETOB 110
3aHATHE KOPPO3UOHHOW CTOMKOCTH NPAKTUYECKUM 3aHATHSIM.
2 Jlexuus 3 H3Hoc, BUJIbI, crocoOs! | 2 2 - Bomnpocsr k sx3ameny Nel2-15
onpenenenua.  M3HococToiikue
CTaJIu
2 JlaGopatopnast | OnpeneneHue HM3HOCOCTOMKOCTH | 2 4 - 3ammra J1abOpaTOpPHBIX padoT.
paboTa CTaJICH. Tecr.
2 Jleknus 4 Kpurepun XJIaIOCTOMKOCTH. | 2 2 - 2 Bomnpocsl k 3x3ameny Ne24
XJ1aI0CTOMKUE MATEPUAJIBI.
2 JlaGopatopHass | CriocoOsbl onpezeneHus | 2 4 - 3amura 1a00paTOPHBIX
paboTa XJI0TACTOMKOCTH MAaTEPHAJIOB. pabot.Tecr.
1,2 ITA IIpomexyToyHas aTrecTanus 2 0,25
3 Jlexuus 5 Kapomnpounsie CIUIaBbI, | 2 2 - Bompocsr k 3x3ameny Ne22.23
0COOCHHOCTH CTPOCHUS u




CBOWCTB.

[TpakTueckoe | Bnusnue TEPMUYECKON 3ammra OT4YETOB 1O
3aHsTHE 00pabOTKM Ha CTPYKTYpy U MPaKTUYECKUM 3aHATHSIM.
CBOIiCTBa YKAPOMPOUHBIX
CILIABOB.
[Ipaktuueckoe | BiusuHue o0y4eHus Ha 3amuTa OT4ETOB 110
3aHsTHE CTPYKTYpY U CBOMCTBA CILIaBOB MPaKTUYECKUM 3aHATHIM.
Jlexuus 6 JluTeliHple  1BETHBIE  CIUIABBI, Bomnpocsr k 3x3ameny Ne5-8,11
yyryHsl O01acTH IPUMEHEHUS!.
[IpakTnueckoe | Bausnue JIETUPOBAHUS Ha 3anura OTYETOB O
3aHsTHE JUTEMHBIE U MEXaHUUYECKUE MIPAKTUYECKUM 3aHATHAM.
CBONCTBA AITFOMHAHHEBBIX
CILIABOB.
Jlexus 7 Knaccudukanus Bomnpocsl k 3x3ameny Ne31-34
KOMIIO3UI[MOHHBIX MaTEepHaJIOB.
0COOEHHOCTH CTPOCHHSI,
MPOM3BOJICTBA 1 CBOMCTB.
[Tpaktnueckoe | Kommno3unnoHHbIE MaTepUabl. 3amuTa OTYEeTOB IO
3aHsTHE MIPaKTUUYECKUM 3aHATHIM.
Jlaboparopuas | Pexxumbr TMO  MarameBbIx 3amura nabopaTOpHBIX
pabora CILJIaBOB. pabor.Tecr.
Bompocsr k 3k3ameny Nel6,17
Jlexmmst 8 DNEKTPOTEXHUYECKUE  CILIABHI. Bomnpocsr k ax3ameny Ne36-40
Knaccuukanus, CBOHCTBA U
00JacTy NIPUMEHEHHUS.
[Ipaktuueckoe | OCHOBHBIE TpeOoBaHuUs 3amuTa OT4YETOB O
3aHSITHE NPEIBABISEMBIE K NPYXKHUHHBIM IPAKTUYECKUM 3aHITHSM.

MaTepuaiaM.

Bompocs k sx3ameny Ne43




4 [Ipaktuueckoe | OCHOBHBIE KJIACChI 4 3aiuTa OTYETOB 110
3aHATHE HaHoMatepuanioB. OcoOeHHOCTH MPAaKTHYECKUM 3aHATUAM. TecT.

CTPOEHUS U CBOMCTB. Bompocsr k ax3ameny Ned4,45

1-4 CpP CamoctosaTenbHas pabota 1O 260 Bomnpocsl k 3k3aMeny
W3Y4YEHUIO CcHeUaILHON Ne3,4,17,18,25,29,30,35,41
auTepaTypel  u  oopmIiIeHUIO
Ta00paTOPHBIX U TPAKTUYECKUX
padoT.

1-4 KonTpoas DK3aMeH 35,65

NTOI'O: 360




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipu peanuzanuu y4eOHOM JTUCIUIUIMHBI HCIIOJIB3YIOTCA CJeayloniie o0pa3oBaTelbHbIC
TEXHOJIOTHH:

-T€XHOJIOTUSl TpaAuLIMOHHOTO oOyueHus (B ¢popme nadopatopusix pador (JI.P.Ne 1,2,3.4) u
npaktrueckux 3aHsatuil (Ip.3. Ne 1,3. 4. 6).

- TEXHOJOTHHM JUCTAHIIMOHHOTO OOY4YEHHUS.

-MH(OPMAIIMOHHBIE TEXHOJIOTUM (JIEKIMS C HCIOJIb30BaHUEM MPE3CHTAIMOHHOIO METOoJa
obyuenus (JIek. .Ne 1,4)).
-MHTEpaKTUBHBIE TeXHOJOoruu (oOydyeHue B (opMe ceMuHapa C HCIHOJIb30BAHHUEM MeETOJa
aHanm3a KoHKpeTHBIX cutyaruit (I1p.3. Ne 2, 5,7); snemeHTsl poOieMHOT0 OOy4YEeHHS B BHUJIE
HAJIMYUSl BOMPOCOB MPOOJIEMHOrO XapakTepa B MPAKTHUECKUX M JIa0OpaTOpPHBIX paboTax W
TpeOOBaHUIl aHanM3a TMOJYYEHHBIX pPE3YyJbTaTOB C  IOCIEAYIOIIMM  BBIBOJOM IO
9KCIIEPUMEHTAIBLHBIM U PACUETHBIM JaHHBIM.

6. MeToguyeckue yKasaHusi 10 OCBOCHMIO M CHMIIJIMHbBI
Jlis caMoCTOATENbHOW paboThl CTYIEHTOB PEKOMEHJOBaHA CIeUalbHas JHUTeparypa
(Paznen 8) u HIKe nepeunciieHHble HHTEpHET-pecypebl (11.8.3).

7. OueHo4YHbBIE CPEACTBA

7.1. IIacnopT OLICHOYHBIX CPEACTB

Cemect Kon koHTpO/IMpYeMOii KOMIIeTeHIMH HaunmeHoBaHue
P (1M ee 4acTH) OLICHOYHOI'0 CPEeCTBA
2 I1K-3 Bonpocwi x axzameny Nel-45

7.2. TunoBble 3aJaHUS WJIN MHbIE MATEPHUAJIbI, HEO0OXOAUMBbIe JIJIfl TEKYIEero KOHTPOJIst
7.2.1. KommekT 3ananuii k jabopaTropHoi padore Nel

Tema: «Tepmuueckast 00paboTKa OBICTPOPEIKYIIUX CTATICID

A) OpopMUTE OTUET O TeMe JTAb0paTOPHOI PabOTHI.

b) BrimoanuTk 3amanus k 1abopatopHoi padore.

1. OnpenenuTh TEXHOJIOTMYECKHE MapaMeTphbl TEPMHUUECKOH 00pabOTKH OBICTpOpEXyIIeH
ctanu. [IpoBecTH 3aKkanky M OTIIyCK CTaJIu.

2. OnpenenuTb TBEPAOCTh 10 U MOCIIE TEPMUYECKOH 00pabOTKH.

3. IlpoBecTu ABYKpaTHBINA OTITYCK Ha BTOPUYHYIO TBEPAOCTh. MI3MEepHUTh TBEPIOCTb.

4. Onucath ¢a3oBble MpEeBpallEHHs, MPOTEKAIOIINE B MPOILECCe TEPMUUECKOH 00paboTKH.
VY CII0BHO 3apUCcOBaTh MUKPOCTPYKTYPBI JI0 U TIOCJIE TEPMUUECKOM 00paboTKu

5. Cnenatb BBIBOJIBI.

B) OTBeTuTh Ha KOHTPOJIBHBIE BOPOCHI.

Bapuant 1(u eme 10 BapuaHTOB BOIIPOCOB).

1. HazoBute CTpyKTypHBIE COCTaBISIONINE OBICTPOPEKYIICH CTaad B PaBHOBECHOM
COCTOSTHUHU.
2. KakoBa mpuumHa TOBBIIEHUI TBEPAOCTH OBICTPOPEXKYIIEH CTalu MOCie

MHOT'OKPAaTHOT'O OTHyCKa?



7.2.2. KoMILUIeKT 3alaHiii K NpaKTH4YecKkoi padore Ne2

Tema: «McnplTanust HAa KOPPO3UOHHYIO CTOMKOCTBY.

A) OdopMuTh 0TUET 1O TeMe TabopaTOPHOI pabOTHI.

b) BrimoanuTk 3a1anus k 1abopatopHoi padore.

1. M3rotoBuTh 00pa3mpl CBApHBIX COCAMHEHHUN W3 ayCTEHUTHOW CTalW JUIsl UCIIBITAHUN Ha
MEXKPUCTAJUIUTHYIO KOPPO3UIO.

2. IlpoBecTn UCHBITaHUS HAa MEXKKpUCTAUIMTHYIO0 Kopposuto no 'OCT 6032—58, meTton
AM.

3. HccnenoBaThb MaKpOCTPYKTYpy CBapHOIO COEAMHEHHs TIocie 3aruba Ha Hajauyue
HOTIEPEYHBIX TPELIUH C IOMOIIBIO JTYIIbI.

4.CpaenaTh BBIBOJBI O CKIIOHHOCTH METa/lla K MEKKPUCTAIIIUTHON KOPPO3UH.

B) OTBeTuTh Ha KOHTPOJIBHBIE BOMPOCHI.

Bapuant 1(u eme 8 BapuaHTOB BOTIPOCOB).

1. Ha3zoBuTe OCHOBHYIO MPUUHUHY MEXKKPUCTAITIMTHON KOPPO3HH.

2. JlernpoBaHue KakuM 3JIEMEHTOM HMCHOJB3YIOT JUIsl ayCTEHUTHBIX CTAJIEH C LENbIO
MOBBIIICHUS] CTOMKOCTU MPOTUB TOUEYHOU KOppPO3Uun?

7.2.3. KomiuiekT 3aannii Kk JadopaTopHoii padore Ne2

Tema: «M3H0C. MeToap! onpeneneHnss U3HOCOCTOMKOCTH»

A) OhopMuUTh OTUET 1O TEME MPAKTHUECKON PaOOTHI.

b) BemmonHuTh 3a1aHus K IpakTU4YeCKon padoTe.

1. M3y4nTh OCHOBHBIE MOHATUS M3HOCOCTOMKOCTH MeTamindeckux martepuanos no I'OCT
27674.

2. TlpoBecTr uCHBITAaHUS HAa M3HOCOCTOMKOCTH IIOCKUX 00pasioB nmo ['OCT 23.225-99 B

pEeXHUME CyXOT0 TPEHHUSI.

3.PacunTaTh MHTEHCHBHOCTb M3HAIIMBAaHUA  HAa OCHOBE KOHIENUIUU (PUKIMOHHON
YCTAJIOCTH.
4. IlpoaHanu3upoBaTh pe3yJbTaThl U CI€TIaTh BHIBOBI.
B) OTBeTuTh Ha BOMNPOCHI TECTA.
BapuanT 1 (u emre 8 BapuaHTOB TECTOB).
1.VkaxuTe criaB, yCTOMYUBBIN K YCTAIOCTHOMY M3HAILIMBAHUIO.
1.12XH3A
2.320X2312C2T
3. T5K5
4.P18
2. DKcIulyaTalys CIUIaBOB C MAPTEHCUTHOM CTPYKTYpPOH BO3MO’KHA B YCJIOBHSX...
l. HUKINYECKUX Harpy30K
2. yoapHbIX Harpy3ok
3. IETKUX HArpy30K
4. Ge3 yapHbIX Harpy3oK
3. Bua u3HammBaHus, IPU KOTOPOM MOBPEXKACHHAS MOBEPXHOCTh UMEET BUJ SIMOK U S3B,
Ha3bIBAIOT. . .
1. MukpopesanueM
2. KaBUTAIIMOHHBIN U3HOC
3. aAre3uoHHOE
4. ppeTTHHT- KOpPO3HUS



4. U3HOCOCTOMKOCTE OLICHMBACTCS BEJIMYMHOM. .
1. Ah/t
2.1/Vh
3. Ah/ vy,
4. =F/N
5. Ilox COBMECTUMOCTBIO MATEPHUATIOB TOHUMAIOT ...
1. crmOCOOHOCTH MPOTHBOCTOATH YCTATOCTHOMY BBIKpPAIIMBAHUIO
2. crocOOHOCTH MPOTUBOCTOATH Ae(POPMALIMOHHOMY BO3ICHCTBHIO
3. paBHBIE KOOPDUITUEHTHI TPEHUSI MaTepUAIOB Mapbl TPEHUS
4. cnocoOHOCTh MPEIOTBPAIIATh CXBATHIBAHUE

7.2.4. KoMIUIeKT 3alaHlii K MpakTu4yeckoi padore Ne3
Tema: «’KaponpouHsle cruiaBs».
A) OdbopmMuTh OTUET IO TEME MPAKTUIECKON pPabOTHI.
b) BeimoaHuTh 3aaHUs K MPAKTHYECKOU padoTe.
1. U3y4nTh OCHOBHBIE MOHATHS U METOJbI OMPEICICHUS XapaKTePUCTHUK >KapOIPOYHOCTH
CIUIaBOB.
2. [lonyuuts y mpernogaBaTeiasi MApKy >KapONpPOYHOro cruiaBbl. Onucarh €ro XMMHUYECKUN
COCTaB, TEPMUYECKYIO 00pabOTKY, MPEANoIaraeMyo0 MUKPOCTPYKTYPY U 00JIaCTh IPUMEHEHHUS.
B) OTBeTuth Ha BONPOCHI TECTA.
BapuanT 1 (u eure 8 BapuaHTOB TECTOB).
1.Hanpspkenne, moa ACHCTBHEM KOTOPOTO MaTepuall JAeGpOopMUPYETCs Ha OMpeeiIeHHYIO
BEJIMUMHY MPU 33JaHHBIX BPEMEHU U TeMIIepaType Ha3bIBaeTCsl. . .
1.ITpenenom AaUTENbHOM MPOYHOCTH
2. Ilpenenom Texydectu
3. Ilpenenom nonsydectu
4. PenakcalluOHHOM CTOMKOCTHIO
2.IlepnuTHbIE CTAIN UCTIONB3YIOT INIABHBIM 00pa3oM
1.B xoTnocrpoennn
2./1nst mapoBbIX TypOUH
3.Jlns mrramMnoB ropsiaero neopmMupoBaHus
4 ]I nomaTtok ra30TypOMHHBIX JIBUTATENIeH
3.Haub6onee s3¢pPexTHBHBIM CITIOCOOOM YIPOUYHEHHUS KAPOMPOUHBIX CILUIABOB SBISETCH. . .
1. dedopmanronHoe
2. JlucniepCUOHHOE
3. TBepaopacTBOpHOE
4. 3epHOTpaHUYHOE
4. HenoctaTkoM TYroIjIaBKUX METAJUIOB SIBJISETCS. . .
1. Hu3kas kapoCcTOMKOCTh
2. Hu3kast npo4HOCTh
3. Hu3zkas minoTHOCTh
4. BbicoKasi CTOUMOCTb
5.Bknan auddy3nonHoit 00beMHON MON3y4eCTH 3HAYUTENIEH TOIBKO IPH ...
1. T>0,5 Ton
2. T>0,8 Ton
3. 1/G<10?



4. 1/G<10*

7.2.5. KoMIuieKT 3alaHuii K NpakTH4yeckoii padore NeS
Tema: «BinsHue nernpoBaHus Ha JUTEHHbIE MU MEXaHMYECKHE CBOWCTBA AJTOMHUHHEBBIX
CILIaBOBY.
A) OdbopmMuTh OTUET IO TEME MPAKTUIECKON pabOTHI.
b) BemoaHuTh 3a1aHUs K PaKTHYECKOH padoTe.
1. IlomyunTs y mpenopaBarenss MapKu JUTEWHBIX CIUIaBOB. Pas3nenuts psja CIUlaBOB Ha
yIpOYHsieMble TEPMUYECKON 00paboTKOM U eopMareit.
2. BeiOpath crutaBbl ¢ MUHUMAJIBHBIM KO3 (QHUIIUEHTOM YCAIKH.
3.HazHauuTh pexuM TepMHYECKOW OOpabOTKM [UIs  aJIOMHHHEBOTO TEPMHUYECKH
o0OpabaTkIBacMOr0 CIUIaBA.
4. IIpoBecTH 3aKanKy U CTapEHHE C Pa3INYHBIM BPEMEHEM BBIICPKKH.
5. HW3meputh TBEPIOCTh TEpMHUECKH o0O0paboTaHHbIX 00pa3moB. I[loctpoutsh rpaduk
3aBUCUMOCTH TBEPAOCTU OT BPEMEHH BBIICPKKH IIPU cTapeHUH. Crenarb BEIBOIBI.
6. OnMcaTh MUKPOCTPYKTYpY CIUIaBOB IOCJIE TEPMUUECKOH 00pabOTKH.
B) OtBeTuTh Ha BONPOCHI TECTA.
BapuanT 1 (u enie 8 BapuaHTOB TECTOB).
1.Yka3aTh KOMIUIEKC CBOICTB, XapaKTEPHBIN JUIs MEIH.
1.  BbBICOKME:  IUIACTUYHOCTH,  DJIEKTPOIPOBOJHOCTb,  yJ€JbHAasi  IPOYHOCTD,
TEIUIONPOBOAHOCTh, TEMIIEpPATypa IJIaBICHHUS.
2. BBICOKHE: TUTACTUYHOCTD, AJIEKTPOIPOBOIHOCTD, HU3KHE: Y/IEIbHBIN BeC, TeMIepaTypa
IUIABJICHUS.
3. BBICOKHE: IIJIACTUYHOCTD, JJIEKTPOIPOBOIHOCTD, TEIUIONPOBOIHOCTb, YAEIbHBIN BEC.
4. BBICOKHE: TNIACTUYHOCTb, FJIEKTPOIPOBOJAHOCTD, IPOYHOCTD, TETNIONPOBOIHOCTD.
2. YKa3aTh JUTEIHYIO JaTyHb.
1. 5571
2. JIL140A2
3.JIC70-1
4.0TBET OTCYTCTBYET
3. OCHOBHBIM CITIOCOOOM TOBBIILIEHHS] MEXaHUYECKHX CBOMCTB HEJIETMPOBAHHBIX CHIIYMHUHOB
ABJIAETCHL. ..
1. lehopmariioHHOE yIIpOUYHEHHUE
2. N3menpyenne myTeM MoU(UIIMPOBAHUS
3. TBepOpacTBOPHOE YIIPOUHEHUE
4. JIutbe nox NaBICHUEM.
4.VckntounTe HEBEPHBIM OTBET.
HawnnyumyMu nutelHbIME CBOMCTBAMU 00JIaJal0T CIUIABHI. ..
1.C mIMpOKUM MHTEPBAIIOM KPUCTAIIIU3AIUH.
2.CoctaB OIM3KOr0 K IBTEKTHUECKOMY
3. YncTrble KOMIIOHEHTHI
4.CruiaBbl C y3KUM MHTEPBAJIOM KPUCTAJUIM3ALUU
5.Heo1HOpOAHOCTh XUMUYECKOTO COCTaBa B PA3HBIX YAaCTAX OTIMBKU HA3bIBAIOT. ..
1. 30HanbHOM JIMKBALUEN
2. lenapuTHOIM TUKBaIMEn
3. Aubdy3nonHo ukBamuei



4. MoaudunupoBanrem

7.2.6. KoMiuiekT 3aiaHnii K npakTudyeckoii padore Ne6
Tema: «KoMIo3UIIMOHHBIE MAaTEPUATIBIY.
A) OpopMuUTh OTYET MO TEME MPAKTHUECKON padore.
b) BeimoaHuTh 3a1aHUs K MPaKTHYECKOUN padoTe.
1. M3roroButh MUKpouuIHdbI 1715 4-x Mapok crutaBoB CAIL.
2. IIpoBecT MHUKpPOCKOMHYECKHI aHAIH3 U PacCYUTATh OOBEMHYIO JONIO YINPOUYHSIOUIUX
gactuil Al,Os
3.M3meputh TBEpAOCTh OOpA3LOB M MOCTPOUTH TIpaduK 3aBUCUMOCTH TBEPIAOCTH OT
COJIEp’KaHUsl OKCU/IAa ATFOMUHUSL.
4. Cnenatb BBIBOJIBI.
B) OTBeTuTh Ha BOMPOCHI TECTA.
Bapuant 1 (u eme 8 BapaHTOB TECTOB).
1.KoMIOHEeHT KOMIIO3ULIMOHHOTO MaTepuaia, OOJafaroliuii HEeMpephIBHOCTHIO MO BCEMY
00BeMy Ha3bIBACTCS:
1. HamonHUTENb
2. apMUPYIOUIUH KOMIIOHEHT
3. Marpuna
4. yOpOYHSIFOIIHIA KOMITIOHCHT
2. Hanbomnee n30TpoOIieH KOMIIO3UT C HAIOJTHUTEIEM
1. OTHOOCHBIM
2. IByXOCHBIM
3. TPEXOCHBIM
4. HyJIb-MEpHBIM
3. MakcuManbHOM KapOMPOYHOCTHIO M3 MPUBEIEHHBIX 00JIaaeT KOMITO3UT. . .
1.BoJIOKHUCTBIN HA ATFOMUHUEBOM OCHOBE
2. Kepamunueckue 0OpOBOIOKHUTHI
3. C nonuMepHOH MaTpuLen
4.JlucriepCHO-yIIPOYHEHHBIE HA HUKEJIEBOM OCHOBE
4. KoMMO3UThI C HUKEJIEBOM MATPULIEH YIIPOUHSIOT OKHCIaMHU
1. amoMHuHUS
2. Topus
3. Bombdpama
4. nmuTus
5.CriocoOHOCTHIO OBHIMIATH MPOYHOCTH MIPH YBEITUUYEHUH TeMIepaTyphbl 00JIa1atoT. . .
1. BosiokHa Gopa
2. cTanbHas MPOBOJIOKA
3. yIJIepoIUcThie BOJIOKHA
4. oKCU[IBI ATIOMUHUS



7.3. OueHo4YHble CpPeACTBA IS NPOMEKYTOYHOH aTTeCTAIlMM IO HTOraM OCBOCHUS
AMCUMILTUHBI

7.3.1. Bonnpochl K NIPOMEKYTOYHOM aTTecTalun

Cemectp 2
Ne B
OIPOCHI K IK3aMeH
n/n p y

1. | OkcrlyaTalluOHHbBIE, TEXHOJIOTUYECKUE U IKOHOMUYECKUE TPeOOBaHMUS, IPEABSBISEMbIC
K CILIaBaM.

2. | Knaccuduxanus KOHCTPYKIMOHHBIX MaTepHasoB.

3. | Cramu ¢ ynydmeHHOW oOpabaThiBaeMOCThIO pe3aHueM. OCOOCHHOCTH CTPOCHHS W
CBONCTB.

4. | CapuBaeMocTb craneil. CTpouTenbHbIE CTAIH.

5. | JIuteitHbie CBOWCTBA CIJIABOB M (DAKTOPHI BIUSIOIINE HA HUX.

6. | Pa3HOBUIHOCTH YYT'YHOB, OCOOCHHOCTH UX CTPOCHUS, CBOMCTB U 00JaCTH MPUMEHEHHUS.

7. | CBoiicTBa 1 OCOOEHHOCTH CTPOCHHUSI MEIHBIX CIIJIABOB.

8. | Kmaccudukammst MeqHbIx cruiaBoB. bpon3ssl, narynn. O61acT mpuMeHEHUs!.

9. | Ob6mras xapakTepruCTHKa ATFOMUHUEBBIX CIJIABOB.

10. | Jedbopmupyembie amoMuHueBble criaBel. O6macte mnpumeHeHHs. (OcoOEHHOCTH
TEPMUYECKOH 00pabOTKH.

11. | Jluteitnpie amomMuHueBbIe ciiaBbl. O0macTh npuMeHeHus. OCOOCHHOCTH TEPMUUYECKON
00paboTKu.

12. | 3HOC: cymHOCTb, BUJIBL. [IyTH yMeHbIlIeHUs U3HOCA.

13. | Martepuanpl, yCTOWYMBBIE K aOpa3sMBHOMY W3HAIIMBAaHUIO. TBepble CIUIABHI,
JIETUPOBAHHBIE CTATU MAPTEHCUTHOTO U aYCTEHUTHOTO KIIACCOB.

14. | Marepuaibl, ycTOHYMBBIE K YCTAJIOCTHOMY M3HAIIMBAHUIO.

15. | AuTUpUKITMOHHBIC U (DPUKITMOHHBIC MAaTEPUAITHI.

16. | Marepualibl ¢ Masioil MIOTHOCTHIO. ATIOMUHUEBBIC U MarHUeBbIE cIiIaBbl. OCOOCHHOCTH
CTPOCHUSI, CBOMCTB U 00pabOTKH.

17. | Matepuasibl ¢ BBICOKOW yAENbHOW MPOYHOCTHIO. OOIIas XapaKTepUCTHUKA TUTAHOBBIX
CILJIaBOB.

18. | Biusinue Jerupyromux 3J1€MEHTOB Ha CTPYKTYpPY M CBOWMCTBA TUTAHOBBIX CIUIABOB.
Tepmuueckas 00paboTKa TUTAHOBBIX CIUIABOB.

19. | DnekTpoxumudeckass Kopposus MeTaisoB. CyIIHOCTh SIBJICHUHN, CIIOCOOBI 3aIUTHI OT
KOppO3UH.




Bomnpocs! Kk 3xk3aMeHy

n/n

20. | Koppo3noHHOCTONKHE CTAU U TTOKPBITHUSA.

21. | Xumuueckas Kopposus MeTaioB. XKapocToiikue maTepuansl.

22. | XKaponpo4yHOCTh CIUIaBaB, XapaKTEPUCTUKH TMOJ3YYECTH, CIOCOOBI IOBBIIICHUS
KapOIPOYHOCTH.

23.| OcHOBHBIE TPYIIBI >KAPOTPOYHBIX CIUIABOB. JKapoOIpouyHbIE CTajad, aJlOMHHHEBBIC,
MarHueBbl€ U TUTAHOBBIE CIUIABBI.

24. | Xnagocroiikoctb. Kpurepun xmagoctoiikoct. OCHOBHBIE TIpyIIbl  XJIAJOCTOMKHX
MaTepHuaoB.

25.| BnusHue oOdy4deHHss Ha CTPYKTypy U CBOWCTBA CILIaBOB. PaauManmoHHO-CTOHKHE
MaTepHabl.

26. | Marepuaiibl 7151 pexXylIIuX HHCTPYMEHTOB, 00IIas XapakTepUCTUKA U KiIacCUPUKAIHS.

27. | beictpopexymue ctanu. Oco0eHHOCTH TepMUYECKOH 00pabOTKH.

28. | CBepxTBep/ible MaTEPHAIIbI

29. | llItamnoBsie ctamu. XUMUYECKUM COCTaB, CTPYKTYpa.

30. | OcobeHHOCTH TepMUYECKON 00PAOOTKH M CBOMCTBA IITAMIIOBBIX CTAJICH.

31. | KomnozuimonHsle MaTepuaibl. OcHOBHBIE Ki1acchl. OCOOEHHOCTH CTPYKTYPbI M CBOMCTB.

32. | Buabl u cBOICTBA YIPOUHUTENIEH KOMIO3ULIMOHHBIX MaTEPUAIOB.

33. | KoMmo3unuoHHbIe MaTepHaIbl HA HEMETAJNTMYECKOU OCHOBE.

34. | KoMo3uImoHHbIE MaTepHaJIbl HA METAJUIMYECKON OCHOBE.

35. | Hemerammnyeckue wMatepuaibl. [lepcrmekTHBBI pa3BUTHA M pacHIMpeHUe olnacTen
IIPUMEHEHUS.

36. | MaTtepuasibl ¢ 0COOBIMH MarHUTHBIMH cBoWcTBamMu. OOImas xapakTepUCTHKAa U
Kjaccuukanus.

37. | MaTtepuayibl MarHUTOMSITKHE, C BBICOKOM MarHUTHON MIPOHUIIAEMOCTBIO.

38. | MarauToTBep/Ible MaTEPHUAIIbL: JINTCHHBIC, 1e(OPMHUPYEMBIC, ITOPOIITKOBHIC.

39. | Marepuainsl ¢ 0COOBIMHU AJIEKTPUIECKUMH CBOWCTBAMHU.

40. | ITonynpoBOAHUKOBBIE MaTEPHUAIIbI.

41. | CimaBsl ¢ 331aHHBIM TEMITEPATYPHBIM K03 (PUIIMEHTOM THHEHHOTO PaCIINPEHHS

42.| Marepualbl C BHICOKMMHU YIPYTUMHU CBOMCTBAMH.

43. | OcHoBHBIE TPeOOBaHUS K MPY>KUHHBIM MaTepuaiaM. PeccopHo-npyKMHHBIE CTaIN

44. | Knaccudukanus HaHOMaTepHaaoB, 0COOEHHOCTH UX CTPOCHHS U CBOMCTB.




Ne
n/n

Bomnpocs! Kk 3xk3aMeHy

45. | CnocoObl IPOU3BOJICTBA HAHOMATEPUAJIOB M 001aCTH X IIPUMEHEHUSI.

7.3.2. Kputepuu ¥ HOPpMbI OLICHKH

dopma
NpoBeAeHUA
Cemectp ., Kpurepun 1 HOpMbI OLIEHKH
MPOMEKYTOYHON
aTrecrauuu
2 OK3aMeH [lpaBunbHBIA  OTBET Ha  Ower,
MUCHMEHHBIN «OTIINYHO» BKJIFOUAIONIMHA JBa TEOPETHYECKUX
BOIIPOCA.
Hanuuue HEKOTOPBIX HETOYHOCTEH
«XOpOLIO»

IIpH OTBETC HA BOIIPOCHI oumera.

«KYOOBJICTBOPHUTCIILHO»

Hanuuue mpu oTBeTe Ha BOMPOCHI
Omwiera HETOYHOCTEH, TPeOyIOmux
CYIIIECTBEHHBIX JTOTIONHEHUH, TU00 B
OTBETE coJiepKaTCs
MPUHIMITAATEHBIC OIIAOKH.

CKHCYAOBJICTBOPUTCIILHO»

OTCyTCTBHE OTBETa Ha BOIPOCHI
Ownera; JIMOO OTBET CTYyJICHTa HE
MOKa3bIBAaCT 3HAHUI MO BOIMpPOCAM
ousera.




8. YueOHo-MeToqMYecKOe M HH(POPMALMOHHOE 00eceYeHUue TUCIHILIMHBI

8.1. O6s13aTesibHAsA JIUTEpPaTypa

Tun (yueOHmnk, yuedHoe

KoauuecTBo B

HAay4YHOI
Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEH 3ar;iaBue (3aroJioBOK) Tox n3nanus ondbamoTexe /
n/n MeTOoauYecKoe mocooue,
npaKTHKYM, 1p.) HanmeHnoBanme
i IBC
1.| FO.I1. Connuen MarepuranoBeieHrE COENUATBHBIX OTpaciieit YuyebHoe mmocooue. 2016 9BC "IPRbooks»
MaIIMHOCTPOEHHUs [DNEKTPOHHBINA pecypc] :
yue0. mocodbue / HO. II. Connues, B. IO.
[Tupaiinen, C. A. BonorkanuHa ; noj pen.
0. II. ConnueBa. - [U3g. 2-e, crep.]. -
Canxkr-IlerepOypr: XUMU3IAAT, 2016. -
784 c. - ISBN 978-5-93808-276-2.
2.| B.II. Imutpenko MarepuanoBerieHue B MallMHOCTPOCHUU VY4eOHoe nocobue 2016 OBbC "ZNANIUM.
[DnexTpoHHBIH pecypc] : yued. mocodue / B. CoM"
I1. dmwutpenxko, H. b. ManyinoBa. -
Mocksa : MH®PA-M, 2016. - 432 c.: uxn. -
(Beiciiee oOpaszoBanme. baxamaBpmar). -
ISBN 978-5-16-010712-7.
3.| C. 1. boroayxog, MarepuanoBeneHue yueOonuk / C. W. YueOHuk 2020 OBC Jlanb
E. C. Ko3uk boronyxos, E. C. Ko3uk. — 2-e u3g. —
Mocksa : MammnHoctpoenue, 2020. — 504
c. — ISBN 978-5-907104-39-6.
4. MarepuanoseneHue 51 TEXHOJIOTHSI
METAITNYECKUX,  HEMETAIUTMUECKUX U
AM. Anackii KOMITO3UIIHOHHBIX MaTepuaioB SBC
A'H .KpaCHOBC’KI/Iﬁ [DnexTpoHHBIN pecypc]: yueOHHK - MockBa: YueOHuk 2017 "ZNANIUM.
o ®opym: UTHOPA-M, 2017. - 400 c. : wr. - CoM"

(Boicmiee o6pazoBanue). - ISBN 978-5-
00091-401-4.




8.2. lonoyiHUTeIbLHAS JTUTEpPaTypa

Tun (y4yeOHUK, yueOHOe

KoaunuecTBO B
HAY4YHOI

Ne nocooue, yueoHo-
/i ABTOpBI, COCTABUTEIHN 3arsiaBue (3aroJioBoK) MeTOIHYecKoe MOcoBHe, T'ox n3nanus oudaunorexe /
DpaKTHKYM, 1p.) HaumenoBanue
9BC
1. | FO.II. Connies, CrernuanbHbie MaTepHuabl B YueOHuk 2014 9BC
E. U. Ilpsaxu~, MalIMHOCTPOEHUU [DIEKTPOHHBIN pecypc]: "[PRbooks"
B.1O. Iupaitnen yueonuk; nox pexa. 0. I1. Connnera. - 2-¢
u3n., crepeorun. - Cankrt-IlerepOypr:
XUMUM3JAT, 2014. - 640 c.: mi. - ISBN
978-5-93808-237-6.
2. | O.A. Macanckuii MarepuanoBeneHue u TEXHOJIOTHH VY4eOHoe nocobue 2015 9BC
KOHCTPYKLHOHHBIX "ZNANIUM.
MaTepHuasioB [ DIEKTPOHHBIN pecypc]: yueo. COM"
nocobue. - Kpacnosipck: Cub. denep. yH-T,
2015. - 268 c.: un. - ISBN 978-5-7638-3322-
5.
3. | I'.Il. ®etucos, MarepuaiioBeieHue u TEXHOJIOTHSI YueOHuk 2014 9BC
@.A. Tapudynnun MaTepuanaoB [OJEKTPOHHBIN  pecypc] "ZNANIUM.
yueOHuk.- Mocksa: UHOPA-M, 2014.- 397 CoM"
c.: un.- (Briciee obpazoBanue). - ISBN 978-
5-16-006899-2.
4. | 1O. A. IlycToB IIepcniekTrBHBIE KOPPO3UOHHO-CTOMKHUE Kypc nexuuit 2010 OBC Jlanb
MaTepuasbl U TEXHOJIOTUH 3alUThl METAJJIOB
OT KOppo3uu [DNEeKTpOoHHBIH pecypc]
AmopdHubie nu HaHOKPHUCTAJUIMYECKUE
MaTepHuaibl (METOAbI NOTYYEeHHUs, CTPYKTYpa
U KOPpPO3UOHHAs CTOMKOCTD) : KypcC JIEKUUN
/ ¥O. A. IlyctoB. - Mocksa : MUCuC, 2010.
- 70 c. : un. - ISBN 978-5-87623-383-7.
5. | Y. Ilyn HanorexHosorus : yue0. mocooue Juisi By30B 2009 25




Tun (yueOHuk, yuedHoe

KoauuecTBo B

Ne nocodue, yue0HoO- Haysmon
ABTOpPBI, COCTABUTEH 3arsiaBue (3aroJioBoK) Tox n3nanus ondauoTexe /
n/n MeTOoAuYecKoe Imocooue,
npaKTHKYM, 1p.) HanmenoBanme
IBC
/ Y. Ilyn, ®@. OysHC ; mep. ¢ aHTI. MO pef. VY4yebHoe mocodue
10. U. T'onoBuna. - U3a. 4-e, ucnp. u gom. -
Mocksa : Texnocdepa, 2009. - 335 c. : . -
(Mup marepuanoB u TexHosioruit). - ITpui.:
c. 311-335. - ISBN 978-5-94836-201-4 :
250-00.
6. | A. C. HeBepos Kopposus u 3aIuTa MaTepuaioB JIaGopaTopHbIii 2015 9BbC
[DnexTpoHHBI pecypc] : yueb. mocodue / A. MIPAKTUKYM. "ZNANIUM.
C. Hesepo, . A. Pomuenko, M. U. COM"

pipmun. - I'pud MO. - Mocksa : @opywm,
2015. - 222 c. : un. - (Bsiciiee oOpa3oBaHue).
- bubmmorp.: c¢. 217-218. - ISBN 978-5-
91134-733-8.




8.3. Ilepeuyennr mpogeccMOHAIBHBIX 0a3 JAHHBIX M MH(OPMAIMOHHBIX CIPABOYHBIX
cucTemM

J «BecTHHK MarHMTOrOPCKOrO TOCYIapCTBEHHOTO TEXHHUYECKOTO YHHUBEPCHUTETA HM.
I".1. HocoBay, http://vestnik.magtu.ru

o «Bectauk Camapckoro rocyJapCTBEHHOTO TEXHHYECKOro yHuBepcutera. Cepus:
TeXHUYECKHE HayKn», http://science.samgtu.ru/node/31

. «JIutbé u Metayprus» http://lim.bntu.by

. «Texnonorus metamiosy http://www.nait.ru

J «IlepcriekTuBHBIE MaTepHaib» http:// Www.j-pm.ru

J WebofScience[DnexkTpoHHBIH pecypc] : MylIbTHANCHUILITHHAPHAS pedepaTuBHas 6a3a

nanubix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexxum noctyma : apps.webofknowledge.com.
— 3aru. ¢ 3kpaHa. — 3. pyc., aHri.

. Scopus[DneKTpoHHBIHI pecypc] : pedeparuBHas 0aza JTAHHBIX.
— Netherlands: Elsevier, 2004— . — Pexxum goctyna : scopus.com. — 3ari. ¢ 3kpasa. — S3. pyc., aHri.

. Elibrary[ OnexkTpoHHBI pecypc] : HayuyHas dJeKTpoHHas OumOIMoTexka. — Mocksa :
HD3B, 2000- . — Pexum mocryna : elibrary.ru. — 3arn. ¢ a3xpana. — SI3. pyc., anri.

o SpringerLink[DnekTponnslii pecypc] : [6a3za nanubix |. — Switzerland: SpringerNature,
1842— . — Pesxum poctyna : link.springer.com. — 3ar. ¢ skpaHa. — 3. aHri.

o ScienceDirect[OnekTpoHHbIi  pecypc] :  KOIJIEKIUS  DJIEKTPOHHBIX  KHHT
u3narenscTBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum moctyma : sciencedirect.com. —
3arin. ¢ akpana. — SI3. aHrI.

J Cambridgeuniversitypress[ DIeKTpOHHBII  pecypc| : KypHaJIbl H3AaTelbCTBA.
— Cambridge: Cambridgeuniversitypress, 2018— . — Pexxum poctyna : cambridge.org. — 3ari. ¢
JKpaHa. — S13. aHr.

J NEICON[DneKkTpoHHbII pecypc] : 3/leKTpoHHas HH(pOpPMaLus : apXUB Hay4HBIX
*KypHaioB. — Mocksa : HOUKOH, 2002— . — Pexxum goctyma : neicon.ru/resources/archive. — 3ari.

¢ 3KpaHa. — 3. pyc., aHriL.

8.4. IlepeueHb NporpaMMHOro odecrnevyeHus

Ne n/m Haumenosanue I1O PexBu3NTEI 10r0BOpa
- (naTa, HOMep, CPOK JAelCTBHA)
Windows: noroBop Ne 757 ot 04.07.2018, cpok
) ) JIEHCTBHSI — OECCPOUHO;
L WinPro I&i}fiUpgrd OLP NL KoHTpakT Ne 1653 ot 14.12.2018,
CPOK OEHCTBHUS — OECCPOUHO
2. OfficeStd 2019 RUS OLP NL Acdme Ne 1653 ot 14.12.2018,
CPOK JIEHCTBUS - OSCCPOUHO



http://vestnik.magtu.ru
http://science.samgtu.ru/node/31
http://lim.bntu.by
http://www.nait.ru
http://www.j-pm.ru
http://apps.webofknowledge.com/
http://scopus.com/
http://elibrary.ru/
http://link.springer.com/
http://sciencedirect.com/
http://cambridge.org/
http://neicon.ru/resources/archive

00pa3oBaTeILHOTO MpoIecca Mo AUCIUILINHE

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM ISl OCYLIECTBJICHUS

HaumeHoBaHne 000pyI0BAHHBIX y4YeOHBIX
Ka0uHeTOB, JadopaTopuii, MACTEPCKUX H

IlepeyeHb OCHOBHOIO 000OPY/10BAHUS

Ne | np. 00LEKTOB A NMPOBeAeHUs
/Il | NPAKTHYECKUX U J1a00paTOPHBIX 3aHATHI,
MOMelleHU 1JIsl CAMOCTOSITEJIbHOM padoThI
oOyyaoummxcsi (HoMep ayIUTOPHH)
JlaGopaTtopust "TepmooOpaboTrka | CTONBI  yYCHHUYECKHE JBYXMECTHBIC
matepuanoB"  VYueOHas ayauTopus JUIS | CTYJIbSl YYCHHUYECKHE , IOCKA ayJUTOpHAs
1 | mpoBeneHus 1a0OpaTOPHBIX padOT. (menoBast), mkadsl 11 y9€OHBIX TTOCOOUH,
E-105 CTOJIBI nabopaTopHEIe, MHKPOCKOIT
MeTautorpadUIeCKui, AT CHIIOBOU
YueGHast ayautopus uist mpoBeeHus 3aHITuil | CTomb y4EHUYECKHUE (MOHOOJIOKH)
JICKIIMOHHOTO TUMNAa. Y4yeOHas ayAuTOpUs JUIs | ABYXMECTHBIE, CTOJI MpPENoAaBaTelbCKUA,
MPOBEACHUS 3aHATUH CEMUHAPCKOrO THMA. | CTYJ MPENoaBaTeIbCKUM, JTIOCKa
YueOHast  ayauTopusi  Ais  KypCOBOTO | ayJUTOpHasl (MenoBas), SKpaH HaBECHOM,
MPOCKTUPOBAHUS  (BBIMOJHEHUS KYpPCOBBIX | CTAIIMOHAPHBIA  MPOEKTOp,  IpOIEeccop,
2 | pabort). YueOHas aynuTopus UIsl IPOBEACHUS | MBIIIb  KOMIBIOTEpHAs,  MyJIbT AN
TPYIIOBBIX u WHIUBUAYATBHBIX | TIPOSKTOpA
KOHCYJbTallMii. YyeOHas ayautopus Ui
MPOBEJICHUS 3aHATUN TEKYIIEr0 KOHTPOJIS H
MIPOMEKYTOUHOH aTTecTaIiH.
I-326
Komnerorepnsiit knacc. YuebHast ayautopust | CTONbl y4eHUYECKHE JABYXMECTHBIE
JUTSI IPOBEJICHUS 3aHITHH JIGKITMOHHOTO TUTIA. | CTOJIBI YYEHUYECKHUE, CTOJI
YyeOHass ayauTopusi UIsl  TPOBENEHUS | KOMIBIOTEPHBIH, CTOT
3aHSATUM CEMUHAPCKOTO THUMa. Y4eOHas | mpernojaBaTesibCKui, 11K, JTOCKa
ayIMTOpHUsl 7Sl TPOBEACHUS JIaOOPATOPHBIX | TPEXCEKIMOHHAs ayAUTOpHAasl (MenoBas),
pabot. YueOHas ayauTopusi JJIsi KypCOBOTO | CTyJl  MPENOJaBaTeIbCKHA,  IPOECKTOP
3 | npoekTHpoBaHUS (BBIMOJHEHHUS] KYPCOBBIX | MYJIbTUMEAMMHBIN ,9KpaH JIJs MPOEKTOpa,
pabor). YueOHast ayTuTOpus IS IPOBEACHUS | TymMOa BhIKATHAs
TPYIIOBBIX u WHANBUAYaIbHBIX
KOHCYJbTallMi YueOHass ayAauTopus JUIs
MPOBEJCHUS 3aHATHI TEKYIIEro KOHTPOJS U
IIPOMEKYTOYHON aTTECTaLUN.
E-214
4 [Tomemenne nmnsi caMoOCTOATENBHONW paboThl | CTONBI yUSHUYECKHE, CTYIIbS YYCHHUCCKHE,
oOyuaronuxcs -401 IIK ¢ BeIx0Aa0M B ceTh MHTEepHET
[Tomemenne mus caMOCTOATENBHOW paboThl | CTONBI-TAPTHI ABYXMECTHBIE, CTYJIIbSI, CTOJ
o0y4aromuxcs MpenoaBaTeIbCKHii-, CTYT
J1-409 MPENoIaBaTeNIbCKUM, IEPEIBIKHAS 10CKA,
5 JKpaH, poLeccop, MIPOEKTOP,

KOMITHIOTEPHBIE CTOJIBI, KOMIBIOTEPHI JIS
CTYJIEHTOB C BBIXOJIOM B CETh HMHTEPHET,
KOMIIBIOTEP MPENOo aBaTeIs.




