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1. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA 11O JNCHUITVIMHE

Konu Kon u HanmeHOBaHME HanMmenoBanwue mmokasareis
Kareropus (rpynma)
KOMIIeTEHLIMA HAaWMEHOBAHUE UHAUKATOpa JOCTHIKCHUS OLCHUBAHUA pE3yJIbTaTa
KOMIIETEHIIMN KOMIIETEHIIMH 00y4eHus 10 TUCLUIUINHE
Oomenpodeccuonanbubie | OIK-1 Criocoben | OIK-1.8 OnuceiBaeT
KOMIIETEHILIUMN AHAIN3UPOBATH CBOMCTBA 3Hanus . 00IKe CBEICHUS O
3agaun QJICKTpOpaguoMaTepuralion, CTpOCHI/II/I MaTepI/IaHOB;
00pa30BaTeIbHON | MPUMEHSAEMBIX MPU obume CBEJICHUS 0
NESITEILHOCTH Ha | CO3JaHUM 3JIEMEHTOB [0JTy IPOBOAHHUKOBBIX,
OCHOBE } aBTOMATHUKU NPOBOTHHKOBEIX,
MOJOXKEHUH ,
3KOHOB I JUDJIEKTPUICCKUX "
METO/IOB B MarHuTHBIX MaTepuajgax ;
o6nacTi Ha3Ha4YCHUE, BUJIBI U
eCTECTBEHHEIX 00J1aCTH TPUMEHEHUSI.
HayK U
MAaTEMaTUKHU YmMmenus ONPEACIIATh
OCHOBHBIE moKasaTreiu
JJIEKTPOpaguioMaTEpUaIoB
MPUMEHSIEMBIX B
IIPOU3BOJCTBE; pa3iu4JaTth
3JIEKTpOMaTEpUaIbl o
(U3UKO-XUMHYECKUM,
JJICKTPUYECCKUM,

MEXaHUYECKUM CBOICTBaM.

HaBpbiku:
nonbopa
JIEKTPOPATUOMATEPHAIIOB 10

HaBbIKaMH

HUX HAa3HAYCHHUIO U YCJIOBUAM
SKCILTyaTalluu IIpHu CO3AaHUUN
9JICMCHTOB aBTOMATHUKU.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE

OBPA3OBATEJBHOM ITPOT' PAMMBI

1. KomnereHuus OIK-1 Crioco0eH aHaIM3MpoBaTh 3a/1aul 00pa3oBaTebHON

JIeSITEIbHOCTH Ha OCHOBE ITOJIOKEHUMN , 3aKOHOB M MCTOIOB B 00JIaCTH €CTECTBEHHBIX HAayK U

MaTEMAaTUKN

I[aHHaﬂ KOMIICTCHIIUA q)OpMI/IpyeTCH CICAYIOMMMHU JUCHUIIJIMHAMMN.

Cragus HanMeHOBaHMS TUCHUIINHBL
1 dusnka
2 Bricmias MaTeMaTuka
3 DneKTpopaIuoMaTepHaIbl
4 DNEeKTPOTEXHUKA
5 OcCHOBBI aBTOMAaTHUKH YIPABJISIEMbIX TEXHUYECKUX CUCTEM

! B rabnuue NoKHBI OBITh HPEACTABIEHBI BCE AMCLUMILIMH M(MIM) NPAKTUKH, KOTOPbE (OPMUPYIOT KOMIIETEHLMIO B
COOTBETCTBHH C KOMIIETEHTHOCTHBIM IUIAHOM. J{MCUMIUTMHBI W(WIM) NMPAKTUKH yKa3blBaTh B MOPSJKE UX HU3Yy4YEHHUS I10

y4eOHOMY IUIaHy.




3. OBbEM JUCHUIIINHBI
OO01mas TpyJ0eMKOCTh JUCIMILIMHBI COCTaBIIsAeT 3 3ad4. equnwuil, 108 gacos.
JIMCHMIUIMHA PEATN3YETC B PAMKAX IPAKTHYECKOM II0ArOTOBKHZ:
dopma NMpOMEKYTOYHOM aTTECTAllUA 3a4eT

Bun yue6Hoii paboThr® Bcero | Cemectp
4acoB Ne 4
OO61mas TpyJ0€MKOCTh AUCIUILINHBI, 9ac 108 108
KonTakTHas padora (ayAuTOpHBIE 53 53
3aHATHSA), B T.4.:
JIEKLIUU 17 17
n1abopaTopHEIe 17 17
IIPAKTUYECKHE 17 17
IpyNIOBbIE KOHCYIbTALIUU B IEPUOJ 2 2

TEOPETUYECKOTO O0YUYEeHHUs U

IIPOMESKYTOYHOM aTTecTanuu’
CamocTrosiTeibHAas padoTa CTYAeHTOB, 55 55
BKJIIOYasi HHAUBUAYAIbHbIE U TPYNIIOBbIE
KOHCYJIbTAIlUH, B TOM YHCJI€:

KypcoBoii mpoekt

Kypcosast pabota

PacuetHo-rpadudeckoe 3aganue

WNuauBuyanbHOE JOMAIIHEE 3aJaHUe

CamocrosTenbHas paboTa Ha HOJATOTOBKY K 55 55

ayJUTOPHBIM 3aHSATHSIM (JICKIIHH,

MPAaKTUYECKHE 3aHATHSL, 1a00opaToOpHbIE

3aHSTHS)

Ok3ameH 0 0




4. COAEP) KAHUE JNCLHUITVIMHBI

4.1 HaumeHoBaHMe TeM, UX COJIep:KaHNe H 00beM

Kypc2 Cemectp 4

o/

O0BEeM HA TEMATUYECKUNA
pasjien 1o BuaaM y4eOHOMi

Harpy3kH, 4ac

HaumenoBanue pasnena
(KpaTkoe coJiep;KaHue)

Jlexuun

[IpakTnueckue
JlabopartopHbie

3aHATHA
3aHATHA

CamocTosTenpHas

pabora

1. OOmme cBeeHUs O CTPOSHUH BEIIECTBA.

DU3NKO-XUMUIECKUE TIPEICTABICHUS O CTPOCHUU
MaTepUAIIOB U UX CBOWCTB. Bubl cBsizu. Kpucrammueckue
BemecTBa. AMOpQHBIE U aMOPPHO-KPUCTALTUICCKIE
BEIIECTBA.

[
[

2. TIpoBOJHHMKOBBIE MaTEPUAIIBI

Teopus snexrponpoBogHoctu. Kiaccudukanms
MIPOBOJIHUKOBBIX MaTepuanoB. OCHOBHbIE CBOMCTBA
IIPOBOJIHUKOBBIX MaTepuaoB. Marepuasl ¢ BBICOKOMN
MIPOBOJIMMOCTBIO U BBICOKMM COIPOTHBIICHUEM.
CBGXHpOBOILHI/IKI/I H KPpHUOIIPOBOIHUKMU. Hemeranmmuuaeckue
MIPOBOJIHUKOBBIE MaTepuaisbl. [[poBOAHNKOBBIE MaTEpPHUAIIbI
1 CIIaBbI Pa3JIMYHOIO0 MPUMCHCHUS

11

3. TloaympoBOJIHUKOBBIE MAaTEPUAIIbI

CaoiicTBa NOIYNPOBOJHUKOB. [IpocThie MOTYTPOBOIHUKHY.
I1oJlynnpOBOTHUKOBBIE COEMHEHHS.

4

11

4./InpneKTpuyecKue MaTepHabl

CBoiicTBa IMAIEKTPUKOB. TBEpIbIe OpraHuvYecKue u
HEOpraHuyecKue AUAIeKTpuku. JKukue, ra3000pa3Hbie
JUDIICKTPUKH.

3

11

5.MarHuTHbIe MaTepHUAIIBI

OCHOBHBIE XapaKTEPUCTUKH MarHUTHBIX MaTEPHAJIOB.
Krnaccudukanys MarHUTHBIX MaTepUasoB.
MarsutoTrBepable 1 MArHUTOMATKUE MaTEPUAIIBI.
MarsHuTHble MaTeprabl CIENUAIBHOIO Ha3HAYCHMS.

11

BCEI'O

17

55




4.2. CopepxxaHue MPaKTHYECKUX (CEMUHAPCKUX) 3aHATHIA

Ne HanmenoBanue Tema npaxkTudeckoro (ceMHHapCKOro) K-BO | camocrostensmas
n/n | pasgena JUCHUTUTMHBL 3aHATHUSA 4acoB pabora Ha
IOATOTOBKY K
ay IUTOPHBIM
3aHATHAM®
cemectp Ne 4
1 | OOmwue cBeneHus o OcHoBHBIE HarpaBJICHUS 11
CTPOCHHUHM BCIICCTBA | pa3BUTHUS COBPEMEHHOTO 3

aneKTpopaguomaTepuanoBeaeHus. O630p
TEXHOJOTHM Tpou3BojcTBa. M3ydeHue

OCHOBHBIX IIOJOKEHUU 3akona PD «06
obecrnieueHnn enuHCTBA 3MepeHuin» Ne 102-03 .

2 [IpoBoIHUKOBBIE 0630p nestensHoct MCO. 3naunmocts MOK. 4 11
MaTepHaIbl CTpyKTypa 1 OCHOBHBIE MOJOKEHHS CTaHIapTa
22265-76 Marepuaisl
IPOBOAHUKOBEIE.CTPYKTypa U OCHOBHBIE
nonoxxeHus cragnapra 'OCT P50462-2009(MSK
60446:2007) nentrduKaiis TPOBOAHHKOB
MOCPECTBOM [[BETOB H OYKBEHHO-IIU(POBBIX

0003HaYCHUIA
3 ITo JTyTIPOBOHUKOBEIE CTpyKTypa 1 OCHOBHBIE MOJOXKEHHS CTaHAapTa 4 11
MaTepHabl T'OCT 4.64-80 .Cucrema mokasareeii KauecTsa
npoaykuuu. [lonynpoBoAHUKOBBIE MaTEPUAIIBI.
Homenknarypa nokasareneil. Usyuenue
CTaHJapTOB HAa KPEMHUM.
4 Jusnexktpuueckue CTpyKTypa 1 OCHOBHBIE [TOOKEHUS 3 11
MaTepualIbl crangapra ['OCT 21515-76 Marepuaisr
audIeKTpudeckue. TepMuHsl 1
onpeaenenusi. O030p MaTepHasioB AJs
W3TrOTOBJICHMSI I1J1aT
5 MaruutHele CTpyKTypa 1 OCHOBHBIE ITOJIOKEHUS 3 11
MaTepuabl I'OCT 19693-74 Matepuais
MarHuTHble. TepMUHBI U ONIpEIEICHUS
I'OCT P 58884-2020 MaruuTsI
KOHTPOJIbHBIE M FOCTUPOBOYHBIE. O01IIHE
TeXHUYEeCKHue TpeboBaHus. Banugamusi.
[TopsiioK npUMEHEeHHUs.
UTOI'O: 17 55
4.3. Conep:xanue J1aDOPaTOPHBIX 3aHATHI
Ne HanmenoBanune Tema mabopaTopHOro 3aHATHS K-BO | camocrosrensmas
m/m | paszjena JUCIUTUTHHBI 4acoB paGota Ha
MOATOTOBKY K
ay IUTOPHBIM
3anaTUAM®
cemecTp No 4
1 | Ob6mwue cBenenus o CTpyKTypHBIE METO/IbI UCCIICAOBAHMS 3 11
CTPOCHHH BEILIECTBA | METAJUIOB U CIUIaBOB(MaKpo- U
MUKpOAHAJIN3).

5 KonnuecTBo 4acoB caMOCTOSTENbHOM pa60T1)1 JJI IOATOTOBKHU K IMPAKTUYCCKUM 3aHATHAM
5 Konn4ecTBO 4acoB CaMOCTOSTENBHON PabOThI 71 HOATOTOBKH K JIAOOPATOPHBIM 3aHATHAM



2 [TpoBOTHUKOBBIC Omnpenenenue yaeabHOTO 4 11

MaTepuabl COMPOTHBIICHUS] TPOBOAHUKA
3 | [omynpoBOTHUKOBBIE HccnenoBanue TemmnepaTypHOi 4 11
MaTepuabl 3aBUCHMOCTH AJIEKTPOIPOBOIHOCTH
MOJIYIPOBOIHUKOBBIX MaTEpUaJIOB
4 Huanexrpuueckue | 1.M3ydeHne cBONCTB IU3IEKTPUKOB. 3 11
MaTepUalIbl 2.WccnenoBanue AUAICKTPUUECKOM

MMPOHUIACMOCTH U TaHI'CHCA YyTJIa
JUDJICKTPUICCKUX IMOTEPh TBEPABIX
JAUDJICKTPHUKOB B 3aBUCUMOCTHU OT
TEMIICPATYPHI U HaCTOTHI I10JIA.

) MarnuTHsbIe N3yueHune cTpyKTyphl U CBOMCTB 3 11
MaTepHaIbl MarHUTHBIX MaTEpUAJIOB.

NTOI'O: 17 55

4.4. Conep:kanue KypcoBOro IpoeKTa/padoTsl’

He npedycmompeno yuebHviMm nianom

4.5. Conep:kaHue pacueTHO-TpauuecKoOro 3aJaHus,
MHIMBHAYAJILHBIX JOMALIHUX 3a1aHuii®

He npedycmompeno yuebuvim naanom

5. OHEHOYHBIE MATEPHAJIBI JIUIA ITPOBEJIEHUSA TEKYIIEI'O
KOHTPOJIA, MPOMEXYTOUYHOMN ATTECTALIUA

5.1. Peaau3zanuga koMneTeHnn

1 KomnereHnusi OIIK-1 CriocoGeH aHaIM3UpoOBaTh 3a1a4u 00pa30BaTENbHOM
JEATENLHOCTH Ha OCHOBE TIOJIOKEHUM , 3aKOHOB M METOJOB B 00JIaCTH €CTECTBEHHBIX HAYK

MAaTEMAaTUKHN

HaumenoBanue HWHAUKATOPA JOCTUKECHUA

Hcnons3yemble cpeicTBa OleHUBaHUS
KOMIICTCHIIMH

OIIK-1.8 OnuceiBaeT cBOMCTBA 3auem, 3awuma nabopamopuou pabomeol,
ANEKTPOPATUOMATEPHATIOB, IPUMEHSIEMBIX | cobecedogaHue
MIPU CO3JaHUU DJIEMEHTOB aBTOMATUKHU

" Eciv BBIIOJIHEHHE KYPCOBOTO ITPOEKTa/KYPCOBOi paboThl HET B y4eOHOM IIaHE, TO B JAHHOM pas/elie HE0OX0AUMO
yka3ath «He npenycMoTpeHo y4eOHbIM IIIaHOMY

8 Ecaun BeInmOsIHEHUE pacquHo-rpa(queCKoro 3a[laHl/l$I/l/lHZ[l/IBI/IZlyaﬂl)HOFO JOMAIIHEro 3a1aHus HET B y'-le6HOM IUIaHC, TO B
JAHHOM pa3jesie Heo0XoauMo yka3aTh «He npeaycMoTpeHo yueOHBIM TTaHOM)




5.2. TunoBbie KOHTPOJIbHBbIE 32aHUS 1JI51 MIPOMEKYTOUHON ATTEeCTAIUM

5.2.1. IlepeyeHb KOHTPOJBLHBIX BONIPOCOB (THIMOBBIX 3aIaHUI)
AJIsl 3a4eTa

HaunmenoBanue CopepxaHue BOIIPOCOB (TUIIOBBIX 3aJaHH)
Ne pazzena qUCLMILIMHBI
/i
1 OOmme  cBeaeHuss o 1. Kpucraminueckue TBep/ble BelIECTBA. DJIeMEHTapHas
CTPOEHHH BEILECTBA KpUCTAJIJIMYECKasl pelIeTKa U ee mapaMeTphl.
(OIIK-1) 2. TlonumopHsble npeBpaleHHUS.
3. Toueunsle nePeKTH KPUCTALTHYECKOTO CTPOCHUSI.
4. JluneitHble 1eEeKThl KPUCTAIIMYECKOTO CTPOCHUS, UX
BJIMSIHUE HA CBOMCTBA MaTtepuasioB. [noTHOCTH
TUCIOKAIIUH.
5. TloBepxHOCTHBIE 1 00BEMHBIE TEPEKTHI
KPUCTAJJINYECKOIO CTPOEHUS, UX BIMSHHUE HA CBOMCTBA
MaTepHuaoB.
6. AmopdHbIe U KPUCTALIMYECKUE MaTepUAJIbI.
AHU30TpONHUS ¥ MOTUMOPPU3M MATEPUATIOB.
7. XapaKTepuCTHKa OCHOBHBIX TUIIOB KPUCTANIMYECKUX
peIIeTOK METaJUIOB U UX napaMmeTpoB. [lomumopdusm
METaJlIOB.
8. AnHu30TpOnus CBOWCTB MOHOKpUCTAILIOB. CTpOCHHE
pEaJIbHBIX METAJIIOB.
9. TeopeTrnueckas MPOYHOCTh. J[MCIOKAIIMOHHBI MEXaHU3M
I1acTUYecKoi negopmanuu. PasMHoXXeHHe quciokanui
B IIpoIlecce MIACTUYECKOH 1ehopMaIivy.
2 [IpoBOTHUKOBBIE 1.30HHas TeopHsl TBEPIOTO TENA. DHEPreTUYECKHUE TUATPAMMBI
MaTepHabl JUIS TIPOBOJHUKOB, ITOJYIIPOBOAHHUKOB ,JUJIEKTPUKOB.
(OINK-1) [TpuBeauTe 00IIYIO KITACCU(PUKAIINIO TPOBOTHUKOBBIX

MaTEpHAJIOB U IPUMEPHI BEIECTB AJI KaXKIO0ro Kilacca.
2.IlepeuncnuTe OCHOBHBIE XapaKTEPUCTUKH METANINYECKUX
IIPOBOJHUKOBBIX MATEPHAJIOB.

3.0nuumre 3aBUCUMOCTD YJIEIbHOTIO COTIPOTHUBIIEHUS] METAJIIIOB
IIPY NTOBBILLIEHUH TeMIIepaTypsl. JlaliTe onpeneneHue
TeMIepaTypHOTO KO3 UIHEHTA YASTHHOTO COMPOTHBIICHHS.
4.00bacHUTE, TOYEMY METANINUYECKUE TBEPAbIE PACTBOPEI
00s1a1at0T 6osIee BBICOKUM Y/AEIbHBIM COIPOTUBIICHUEM, YEM
YHUCThIe KOMIIOHEHTHI, 00pa3yIoLIHe CIUIaB.

5.00bsicHUTE BO3HUKHOBEHUS TepMO-3/IC B 3aMKHYTOM Lienu
IIPY KOHTAKTe ABYX Pa3HOPOIHBIX MeTa/uioB. HazoBure
MaTepuasbl, MPUMEHSEMBbIE JUIsl U3TOTOBJIEHUS TEpMoOMap.
6.Kak Biusier Mexannueckas o0paboTka(HaKien) u TepMUdecKas
00paboTKa Ha CBOMCTBA METAJUIMIECKUX ITPOBOJTHUKOB?
7.Menp. [Tonyuenue. [Ipumecu. MapkupoBka. CBoiicTBa
TBEpAOH U Msrkoi Meau. O6acTh IPUMEHEHUS.

8.Amomunuii. [omyuenue. [lpumecu. Mapkuposka. OGnact
IPUMEHEHHUS.




9.[ToHsATHE O CBEPXIIPOBOASILEM COCTOSTHUH BEILIECTBA.
OCHOBHbIE XapaKTEPUCTUKHU U PUMEHEHHE CBEPXIIPOBOIHUKOB.
10.CruraBbl BEICOKOTO COTIPOTHBIICHUS JJIST U3TOTOBJICHHS
PE3UCTOPOB.

11.CrniaBbl BHICOKOTO COTIPOTUBIICHUS ISl U3TOTOBJICHUS
HarpeBaTeNIbHBIX 3JIEMEHTOB.

12.TyromnaBkue Metaiisl . VX cBOiicTBa W MpUMEHEHHE.
13.bnaroponnsie Metasuibl. X cBOliCTBa U IPUMEHEHUE.

14 MeTtabl co CpeAHEH TeMIEpaTypo IJIaBJIEHUS - JKEJe30,
HUKETb, K00anbT. VX cBOHCTBA U MPUMEHEHHE.
15.ITpoBoasmue moaudukanuu yriepoaa. x coiictea u
MIPUMEHEHUE.

16.KoMImo3uinoHHbIe HEMETAJUTHYSCKHUE TTPOBOTHHKOBBIE
Marepuaibl. Kontakromnsl. Kepmersl.

17.11poBOITHUKOBbIE MaTe€pHalibl HA OCHOBE
MOJIYIIPOBOIHUKOBBIX OKCHJIOB.

[TorynpoBOIHUKOBBIE
MaTepuaibl
(OTIK-1)

1. [aiire onpeneseHue noxyrnpoBOAHUKOBOIO MaTepuaa
[lepeuncnure OCHOBHbIE 00JIACTU IPUMEHEHUS
IIOJIYITPOBOJIHHUKOB.

CoOcTBeHHbBIE U TPUMECHBIE IPOBOAHUKH.

3. BumsHue TemmnepaTypsl Ha yACIbHYIO IIPOBOAUMOCTD

IIOJIYIIPOBOJIHUKOB.

Knaccudukanus nosynpoBoIHUKOBBIX MaTEPHUAJIOB.

I'epmanuii. [lonydeHue, CBOMCTBA, IIPUMEHEHUE.

Brnusaue npumMeceii u 1e(h)eKTOB CTPYKTYpHI Ha

JIEKTPO(U3NYECKHE CBOMCTBA T€pPMaHUsI.

7. Kpemuuii. UcxoiHO€ ChIpbe U OCHOBHBIE ATallbl
TEXHOJIOTUH IIOIY4YEHUsI KPEMHHUS I10JIyIIPOBOJHUKOBOM
YUCTOTHI.

8. BumsHue npumeceit 1 1eEeKTOB CTPYKTYpPHI HA
ANEeKTpOPU3NYECKUE CBOMCTBA KPEMHHUSI.

9. Kap6un xpemuus. [Tonydenue, cBoiicTBa U MpUMEHEHHE.
Biustaue npumeceit u 1e(heKTOB CTPYKTYpHI Ha
AJIeKTpO(hU3NIECKHE CBOWCTBA T€pPMaHUsl.

N

o o

Husnextpuueckue
MaTepHuabl
(OIIK-1)

=

[TonApuzanus AUIEKTPUKOB B JIEKTPUUECKOM TIOJIE.

2. BrusHEE Ha TUDIIEKTPUIECKYIO TPOHHUIIAEMOCTh
arperaTHOrO COCTOSIHMSI BELLIECTBA, TEMIIEPATYPBI,
Y4acCTOTHI U HAIPSHKEHHOCTH 3JIEKTPOCTATHYECKOTO MOJIS.

3. DIeKTpOnpOBOAHOCTH ra3000pa3HbIX ,KUIKUX U TBEPABIX
JTUAJIEKTPUKOB. II0BEpXHOCTHAS AIEKTPOIIPOBOTHOCTH
TBEPABIX JUJIEKTPUKOB.

4. Tlorepu B nuanexkTpukax. OCHOBHbIE XapaKTEPUCTHKH,
IIPUMEHSIEMBIE JIJIS1 OLIEHKH BEJTMYMHBI TUAIEKTPUUECKUX
OTEPh. BUABI TUANEKTPUUECKUX MOTEPH.

5. JlusnexTpuyeckue MOTepu B ra3000pas3HbIX, KUAKHX U
TBEPBIX AUIICKTPUKAX.

6. Buasl npoOoeB TBEPIBIX IUAIIEKTPHUKOB.

7. DIeKTpOM30JALMOHHbIE JJaKu U KomnayHabl. [lomyuenue,
CBOMCTBA, IPUMEHEHUE.

8. Kepamuka. OCHOBHBIE 3TaIlbl TEXHOJOTHH MOJYUYECHUS

Kepamuyeckux u3aenuit. Kimaccuukamus kepaMuki.

Konpaencaropnas kepamuka. Ilbe3oxkepamuka.

XKapocroiikas KepaMmuKa.




5 MarsuTHbIe MaTepHUaITbI 1. OO6mas knaccuduKais MarHUTHBIX MaTEPHAIIOB.
(OIIK-1) [TprMepbl MATHUTHBIX BEILIECTB PA3IMYHBIX KIACCOB.

2. MarHuToMsrkue MaTepHuabl sl BRICOKHX
4acTOT(QeppuThI).

3.Knaccugukanys MarHuTOTBEPIbIX MaTEPUATIOB.
4. MarauToTBep Ible MaTEePHAIIBI ISl 3aMHCH WH(OPMAIIUH.

5.2.2. llepeyeHb KOHTPOJIbHBIX MATEPHUAJIOB

JJIs1 3alIUTHI KyPCOBOii padoThI
He npeodycmompeno yuebHvim nianom

5.3. TunoBbie KOHTPOJIbHBIE 321aHUs (MATEPHAJIbI)
JJISl TEKYLEero KOHTPOJISI B ceMecTpe
CobecenoBanue. [IpoBoauTcst s OMEPAaTUBHOTO KOHTPOJSI CTETICHH YCBOCHUS
JEKIIMOHHOTO  Marepuasia, BBIIOJHEHHUS Ja0OpaTOpPHOW paboThl ¥ TOTY4YEHUS
oOpatHOW cBsizm OT oOywatomuxcsi. CopepkaHue BOIPOCOB  COOTBETCTBYET
paccMOTpPEHHOU Ha 3aHATHH TeMe. [IpuMep BOMpPOCOB JIJIsi YCTHOTO OIpoca MO UTOTam
NPOBEJCHUS JICKIIMOHHOTO 3aHATUS HAa TeMy « OJIEKTPONPOBOJHOCTh METAIOB.
Kinaccuduxkanusi npoBOJHUKOBBIX MaTepranoB. MaTepuasabl BHICOKOW MTPOBOAUMOCTH.»
MIPUBEJICH HIDKE:
1. Kakue BemiecTBa ¢ TOUKH 3PEHHUSI 30HHOM TEOPHUM TBEPJBIX TE€J OTHOCSTCS K
IPOBOJHUKAM?
2. Yka3zarb omiimuue npoBoauukoB [ u I poxa.
3. Kakue Turmsl 25eKTponpoBOAHOCTH peann3yroTcs B mpoBoHukax I u 11 pogos?
4. Jlate ompeneneHus MPOBOJAMMOCTA U YIECIBHOrO colpoTuBieHus. Hazpathb
€UHULIBI U3BMEPEHUSL.
5. Omnwucate XxapakTep HW3MEHEHHS] COMNPOTUBICHUS MPOBOJAHUKOB MpH
BCECTOPOHHEM C)KATHH.
6. Uro  xapakTepm3yer  TeMIEpaTypHbIi  KOIDPUIMEHT  yACIBHOTO
COIMPOTHUBIICHUSA?
7. Omnucate XxapakTep HW3MEHEHHS COMNPOTUBJICHUSI MPOBOJHUKOB TIPHU
BCECTOPOHHEM PACTSKCHUU.
8. Omwucate xapakTep HW3MEHCHHS COMNPOTHUBJICHUS TPOBOJHUKOB TIPH
MeXaHW4YeCKOo 00paboTKe (BOJIOUYCHHE).
9. Kak BIHsIOT MEXaHUYECKHUE HAMPSHKEHUS Ha BEJIMYUHY MPOBOTHUKOB?
10. JHarp kimaccudukanuio MPOBOJHUKOBBIX MaTepUaioB 10  00JIacTu
PUMEHEHMUS.
11. Kakwe wmatepuanbl OTHOCSTCS K TMPOBOAHUKAM C BBICOKUM YCIbHBIM
COINIPOTHUBIICHUEM?
12. Kakme wmarepuasibl  OTHOCATCS K  MPOBOJHWKAM C  BBICOKOHU
AIEKTPONPOBOJAHOCTHIO?

3amura 1adopaTopHbBIX padoT. Bonpock! 715 MOATOTOBKY K 3a1IUTe PabOThI
Ne2 « Onpenenenue y1eapHOTO COMPOTUBICHUS TPOBOTHUKA:

1. Ot xakux (paKTOpOB 3aBUCUT CONMPOTHUBIICHHE MPOBOJIHHUKA?

2. Kaxk conpoTuBieHne mpoBOHUKA 3aBUCUT OT €T0 JITTUHBI?




3. Kak comporuBieHne TpPOBOAHWKA 3aBHCHT  OT TUIOMIAJHW TIOMEPEYHOTO
ceyeHus?

4. Kakas Qusnueckas BeIMYMHA XapaKTEPU3YeT 3aBUCHUMOCTH COMPOTHUBIICHUS
MPOBOJHUKA OT BEIIECTBA, U3 KOTOPOT'O OH COCTOUT?

5. B kakux eauHUIIaX HU3MEPSETCS YACIBHOE JJIEKTPUUYECKOE COMPOTUBIICHHE
MIPOBOTHUKA?

TunoBbie BOMPOCHI 1O TeMam/paziesiaM Iy CIUIUIHHBI

1. Ha3zoBute THUIBI XUMUUECKUX CBA3EH B MaTepHUaiax.
2. llepeuncnure ¥ OMUIIMTE TUIIBI KPUCTAIUTMYECKON PEIIETKH.
3. OnuumuTe BAUSTHUE A€(PEKTOB CTPYKTYPhl METAJIJIOB HA UX CBOMCTBA.
4. CpaBHHUTE CBOMCTBA U30TPOIHBIX, aHU30TPOMHBIX BEIIECTB.
5. IlpuBenute knaccupuKauo MaTepruaioB B 3aBUCUMOCTH OT IIUPUHBI
3anpenieHHON 30HBbI.
6. Ilepeuncnute pakTOPHI BAUSAIOMIUE HA AIEKTPOIPOBOIHOCTH TPOBOTHUKOB.
7. O6ocHyliTe MIUPOKOE MPUMEHEHNE MEN B Ka4YECTBE MTPOBOTHUKOBOTO
MaTepuaa.
8.Ilepeuncnure mpeuMyIecTBa U HEAOCTATKU AIFOMUHHUS 10 CPABHEHUIO C
MEBIO.
9. [IpuBenuTe KIacCUPHUKAIUIO CBEPXITPOBOIHIUKOBBIX MATEPHAIIOB U OIUIIINTE
00J1aCTH UX IPUMEHEHUS.
10. [lepeuncnuTe CruTaBpl METAIIIOB 00JQAAFOIINX OOIBIITUM YIETbHBIM
COMPOTHUBJIEHUEM IO CPABHEHUIO C YHCTHIMU METaJJIAMHU.
11.CpaBHute TemmepaTypy IUIABJIEHUS: PEOCTATHBIX CIJIABOB M CILJIABOB IS
AJIEKTPOHArpeBaTENbHBIX TPHUOOPOB.
12.0Onpenenute mMUPUHY 3aMPEIICHHON 30HbI TUAJIEKTPUKOB.
13.Ilepeuncaute TpeOOBaHUS MIPEABIBISIEMbIE K BBICOKOYACTOTHBIM
JINDIIEKTPUKAM.
14. Onumure MexaHu3M, MPOOOs TUIIEKTPUKOB C PA3IMYHBIMU arperaTHbIMUA
COCTOSIHUSIMM.
15. ITpuBenure knaccudUKalKiO MOJTUMEPOB.
16. TlosicauTe KaKk U3MEHSIOTCSI CBOMCTBA TNIACTMACC MTPU BBEJICHUH B HAX
HAIOJIHUTEJIS.
17.11losicHuTe Kak U3MEHSIOTCS CBOMCTBA BOJIOKHUCTBIX MATEPUAJIOB MPU UX
HPOIHUTKE.
18. OxapaktepusyiTe NpaKTUYECKOE 3HAYECHUE BA3ZKOCTH JKUJIKMX JTUAIECKTPUKOB.
19. O6ocHyiiTe NpenMyIeCTBO MPUMEHEHHSI HHEPTHBIX Fa30B B KAUECTBE
JURJIEKTPUKOB 1O CPABHEHHUIO BO3TYXOM.
20. TTosicHuTe MPUMEHEHHUE CUTAJIIOB.
21. CpaBHUTE KAKUMU MTPEUMYIIIECTBAMH OTIMYAOTCS KEPAMUYECKUE MAaTEPUAITBI
10 CPABHEHHIO C OPTraHMYECKUMU JAUDJIEKTPUKaAMU?
22.CpaBHHTE KaKUMH MPEUMYIIECTBAMU 00nanaioT paguodapdop u ynsrpadapdop
10 CPABHEHHUIO C AeKTpuueckuM papdopom?



23. OxapakTepusyiiTe CBOMCTBA TE302JIEKTPUKOB U MEPEUUCTUTE 00JIACTH
IPUMEHEHUS
24. CpaBHUTE NOJIYIIPOBOJHUKH U JIPYTUE AJIEKTPOPAANOMATEPUAIIBIL.
25. O0BSACHUTE KaK 3aBUCHUT IJIEKTPUUECKOE COMPOTUBIICHUE MOJYITPOBOJHUKOB OT
TEeMIIepaTypbl U OCBELIEHHOCTH.
26.00bsICHUTE C KAaKOM 1eJIbI0 TPOU3BOJAUTCS OUYUCTKA KPEMHHUS U Te€PMaHUs OT
IIPUMECEH.
27. llpuBeauTte Ki1acCU(PpUKAIMIO TOTYITPOBOJHUKOBBIX COSTUHEHUH.
28.I1lepeuncnuTte MaTepHUaIIbl, OTHOCSIIIHECS K (hepPOMATrHUTHBIM.
29. N300pa3ute OCHOBHYIO KPUBYIO HAMAarHMYHUBAHUS U OOBSICHUTE €€ XapaKTep
Ha OCHOBE COBPEMEHHOM TeOpHH (peppoMarHeTusma.
30. OOBsICHUTE KaK U3MEHSETCS MarHUTHAs TPOHUIIAEMOCTD C YBETHUYCHUEM
HANPSHKCHHOCTH MarHUTHOTO TIOJIA.
31. Tlepeuncnute NpeuMyIeCTBa PEPPUTOB MO CPABHEHUIO C METAIUTHYECKUMU
MarHUTOMSTKUMHU MaTepHAJIaMH.
32. O0BACHUTE C KaKOM 1eJIbI0 B MAarHUTOAUDJICKTPUKUA BBOAUTCS U30JUPYIOIIAS
cBsi3ka. OnUIIMTe MPUMEHEHUE MarHUTOUAJICKTPHUKOB.
34. IlpuBeauTe OCHOBHBIC XapaKTEPUCTUKH MarHUTOTBEPIBIX MaTEPUAJIOB.
[IpuBenuTe MX KiIaccUuPpUKAILUIO.
35.I1epeuncnute /1€ MPUMEHSIOT MOPOIIKOBBIE MArHUTOTBEP/IbIE MATEPUAIIBI.
36.0mnummTe 0COOEHHOCTH MarHUTOCTPUKIIMOHHBIX MaTepUaIoB U X
IpUMEHEHHE.



5.4. Onucanne KpUTEpPUEB OLEHNBAHUSI KOMIETEHIIMIA M IIKAJIbI OLleHUBAHUS

[Ipyn mpoMexyTouHO# aTTecTanmuu B (opMme 3K3aMmeHa, TuddepeHIIMpPOBaHHOTO
3adera, auddepeHIUpOBAaHHOTO 3a4yeTa MpH 3allUTe KypCOBOTO IPOEKTa/paboThI
UCTIONB3yeTCsl CAEAyIolas IKajla OLEHWBAaHUSA: 2 — HEYIOBIECTBOPUTEIBHO, 3 —
YIOBJIETBOPUTENLHO, 4 — X0poIo, 5 — oTanuHo’.

[Tpr mpomMekyTOUHOW arTecTaruu B QopMe 3aueTa UCIOIB3YEeTCs CIeIyIoIast
IIKaJIa OIICHUBAHMS: 3a4TE€HO, HE 3aYTCHO.

Kpurepusimu oneHnBaHUs JOCTUKEHNUN ITOKA3ATENIEH SIBISIOTCS:

HaumeHnoBanue Kpurepuit ouennBanus
oKa3aTes
OLICHUBAHUS

pe3yibpTaTa 00ydeHus

110 JTUCHUITJINHE

3HaHuA 3HaTh O6IJ.[I/IC CBCACHUA O CTPOCHHUH MAaTCpHUAIOB; O6I_I_[I/IC CBCICHHUA O
IOJIYIIPOBOAHHUKOBBIX, ITPOBOAHHUKOBBIX, IUIJICKTPUYCCKUX KW MArHUTHBIX
Marepualax ; HA3BHaA4YCHUC, BUJAbI U o0iactu IMPUMCHCHUA.

YmMmeHusn
YMeThp omnpenensTh OCHOBHBIC TIOKA3aTeIu AJICKTPOPATUOMATEPUATIOB
MPUMEHSIEMBIX B MPOU3BOJCTBE; Pa3IUyaTh dJIEKTpOMAaTepHalbl M0 (HU3HKO-
XUMUYECKHUM, JICKTPUICCKUM, MEXaHUIECKUM CBOMCTBAM.

HaBeixkn Biamers HaBbIKamMu 1Moj00pa dJIEKTPOPATUOMATEPHAIOB IO X Ha3HAYCHHIO

" YCJIIOBUAM 3KCIUTyaTalluu IJII KOHKPCTHBIX YCTpOﬁCTB.

OneHka NpenoJaBaTEIEM  BBICTABIAETCS HMHTETPAIBHO C  YYETOM  BCEX
NIOKa3aTeIeNd U KPUTEPUEB OLICHUBAHUSI.

Onenka chopMUPOBAHHOCTH KOMIIETCHITUH 110 TIOKa3aTeN0 3HAHUE

Kpurepuit YpoBeHb OCBOECHHMS M OLIEHKA
He 3auteno 3auTeHo
3HaThb o6mue | He 3naer 3HaeT YacCTMYHO OOIIMEe  CBEACHHUS O CTPOCHUU
CBEJICHUS O CTPOCHHUH | OOIIMX CBEJCHHH O | MaTepUasoB; oOrue CBEJICHUI 0
MaTepHuanoB; OOIIKEe | CTPOSHUU MOJIYITPOBOJIHUKOBBIX, MIPOBOJIHUKOBBIX,
CBCIICHUA 0 MaTepI/IaHOB; O6HII/IX HI/ISHeKTpI/I'-ICCKI/IX U MArHUTHBIX MaTepHaﬂax 5
MOJIYIIPOBOIHUKOBBIX, | CBEICHUI O | Ha3HAUCHUH, BUIaX U O00JACTH MPUMECHEHHUS.
HpOBO}IHI/IKOBBIX, HOJ'IyrIpOBOJIHI/IKOBBIX, 3HaeT OCHOBHBIC O6H.[I/Ie CBCICHUA O CTpOCHI/II/I
JUAJIEKTPUYECKUX U | POBOJAHUKOBBIX, MaTepuasoB; oo011HE CBEJICHHI 0
MAardmTHBIX }II/IBJ'IGKTpI/ILIeCKI/IX nu HOJ'IyrIpOBO)IHI/IKOBI)IX, HpOBO}IHI/IKOBBIX,
Marepuanax ; | MAarHUTHBIX JTUAJIEKTPUYECKUX M MAarHUTHBIX MaTepuanax ;
Ha3HA4YCeHHWE, BUABI W | MaTepuagax ; | HA3HAYEeHHMH, BUJIaX M OO0JIACTH MPUMEHEHHSI.
OGJIB.CTI/I Ha3Ha4Y€HUU, BUJAX H
MIPUMEHCHUS. obnactu 3HaeT OCHOBHBIE OOINME CBEICHUS O CTPOCHUH
MPUMEHEHUSI. MaTepuasoB; o011IE CBEJICHUI 0
MTOJTYTTPOBOTHUKOBBIX, MTPOBOTHUKOBBIX,
,Z[I/IBJIGKTpI/I‘IGCKI/IX N MAardmTHBIX MaTepHanax ,

9B xoze TEKYIEeH aTTeCTaI[i MOTYT ObITh HCITOJIb30BaHbBI OAJIIBHO-PEHTUHTOBBIC IIIKAJIBI.




Ha3HAYEHUM, BUJAX U O00JACTH NMPUMEHEHUs, JAAET
MOJIHBIE Pa3BEPHYTHIE OTBETHI
BOIIPOCHI.

Ha IIOCTaBJICHHBIC

Onenka chopMUPOBAHHOCTH KOMIIETCHITUH 110 TTOKa3aTeI0 Y MEHHUE

Kpurepuit YpoBEHb OCBOECHMS M OLICHKA

He 3auteno 3auTeHo
He ymeer onpegensts | C  OonbluMMu  3aTpyIHEHUAMHU yMeeT
Ymeth OINPEEIIATh | OCHOBHBIE IIOKA3aTeNH | ONPEACIATh OCHOBHBIE  IIOKa3aTeIu
OCHOBHBIE IIOKA3aTeN! | 2JIEKTPOPAIUOMATEPUANIOB | AJIEKTPOPAINOMATEPUANIOB TPUMEHIEMBIX B
NEKTPOPATUOMATEPUAIIOB | IPUMEHSEMBIX B | IPOU3BOJICTBE; pa3iauyarb
IPUMEHIEMBIX B | IPOU3BOJCTBE; Pa3InyaTh | IEKTPOMATEPUAIIbI 1o busuko-
IIPOM3BOJICTBE; Pa3IMyaTh | AJIEKTPOMATEPUANIbl [0 | XUMUYECKUM, ANEKTPUYECKUM,

UIeKTpOMaTepualibl 10 | PU3UKO-XUMUYECKHUM, MEXAHUYECKUM CBOMCTBAM.
(U3UKO-XUMHUYECKUM, AIIEKTPUUYECKUM, YMeeT onpenensaTb OCHOBHBIE IOKa3aTeNn
ANEKTPUUYECKUM, MEXaHUYECKUM AIIEKTPOPATUOMATEPHATIOB IPUMEHSEMbIX B
MEXaHUYECKUM CBOMCTBaM. IIPOU3BOJICTBE; pa3iauyarb
CBOMCTBAaM. AJEKTPOMATEPUATIBI 1o ¢buzuko-
XUMHUYECKHUM, NEKTPUUYECKUM,

MEXaHUYECKHUM CBOIMCTBaM.
YMeno u B MOTHOM 0O0BEME OmpeensieT

OCHOBHBIE HOKa3aTesu
IIEKTPOPAaUOMATEPUAIIOB IIPUMEHSEMBIX B
IIPOM3BOJICTBE; pasnuyaer
AIIEKTpOMAaTEpHUAIIbI 1o ¢duzuko-
XUMHAYECKHM, ANEKTPUUYECKUM,

MEXaHWYECKUM CBOWCTBaM , JaeT IOJHbIC
Pa3BCPHYTHIC OTBETHI HA IIOCTABJICHHBLIC
BOIIPOCHI.

Onenka c(popMHUPOBAHHOCTH KOMIICTCHITUH 110 TTOKa3aTeao HaBbikn

Kpurepnit YpoBEeHb OCBOEHUS M OLICHKA
He 3aureno 3auTeHo
He Brmameer HaBbikamu | Biageer oTAenbHBIME HaBBIKAMH TOI00pa
Brnagets HaBBIKaMH | onGopa ANEKTPOPATUOMATEPUATIOB o ux
noxdopa SMeKTpopaauoMaTeprasop | HA3HAUCHAIO M yCIOBUAM OKCILTyaTaln
IEKTPOPATHOMATEPHATOB | o mx  Hasmauemmio m | 7" KOHKPETHBIX yCTPOHCTE.
N0 HX HA3HAYCHHUIO MW | yCJIOBHAM DKCILIyaTalluu Brazeer HABBIAMH noadopa
AIEKTPOPATUOMATEPUATIOB o ux
YCIIOBHSAM  DKCILTyaTalluy | jys KOHKDETHBIX | yasyayeHHI0 M YCIOBUSAM OKCILIyaTALUH
AT KOHKPETHBIX | yCTPOUCTB. U1l KOHKPETHBIX YCTPOMCTB.
YCTPOHCTB. Bnameer B momHOM 00BeME HaBBIKAMU

nmoadopa 3JIEKTPOPAAMOMATEPUATIOB TI0 HX
HA3HAYCHUIO ¥ YCJIOBUSAM OKCIUTyaTalluu
JUIS KOHKPETHBIX YCTPOWCTB , JAET TOJIHBIE
pa3BepHYThIE OTBETHl HA TOCTaBJICHHBIE
BOITPOCHI.




6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOUYECKOE OBECIIEYEHHUE

6.1. MaTtepuajibHO-TeXHHYECKOEe oOecrevyeHne

Ne HaumeHnoBaHnue crieniuanbHbIX HOMELIEHUN U OcHalIeHHOCTh CHeIUATbHBIX TOMEIICHUH U
TTOMENIEHUH JJI1 CaMOCTOSITEIbHON paboThI MTOMENIECHUH JJI CaMOCTOSITEILHON paboThI
1. YuTtaanLHBIN 3a1 OnOIMOTEKHU s | Cnenuanu3upoBaHHas MeOelb;
CaMOCTOSITENILHOU PaboThI KOMIIbIOTEpPHAsI TEXHHMKA, MOJKIIOUYEHHAs K
cetn «MuTepHer», wuMermas JAOCTyn B
AJIIEKTPOHHYO uH(GOPMaIMOHHO-
00pa3oBaTeNbHYIO CpeIy
2. YueOnast ayautopus nans  npoBeneHus | Crienuaan3upoBaHHAs Me0enb;
JEKUMOHHBIX M  MPAKTUYECKUX 3aHATUN, | MyJIbTUMEIUNHBI  TPOEKTOP, MEPEHOCHOMN
KOHCYJIbTalluH, TEKYILIEro KOHTPOJISL, | 9KpaH, HOyTOyK
MIPOMEKYTOUHON aTTeCTaIuH,
CaMOCTOSITENILHOU paboThI
3 MeTtoauueckuii kabuHer Crnieunanu3upoBaHHas Me0elb;
MYJIbTUMEAUMHBIA  IIPOEKTOpP, IEPEHOCHOU
9KpaH, HOYTOYK
6.2. JIneH3uOHHOE M CBOOOIHO pacnpocTPpaHAeMoe MPOrpaMMHoOe o0ecriedeHue
Ne [Iepeuenp TMIEH3MNOHHOTO MPOTPAMMHOIO PexBU3HUTHI MOATBEPKIAFOLIETO TOKYMEHTA
obecrieueHus.
1. Microsoft Windows Professional 8.1 Cornamenue Microsoft Open Value
Subscription V9221014 ot 2020-11-01
no 2023-10-31
2. Office Professional Plus 2016 Cornamenue Microsoft Open Value
Subscription V9221014 ot 2020-11-01
no 2023-10-31
3. Windows 10Pro Cornamenne Microsoft Open Value
Subscription V9221014 ot 2020-11-01
no 2023-10-31
4. Kaspersky Endpoint Security 10 ms Jlunensust Ne 13C8200710090907790928
Windows
5. Google Chrome CBobOoaHO pacnpoctpansiemoe [1O cormacHo
YCIIOBUSIM JIMIICH3UOHHOTO COTJIAIICHUS
6. Mozilla Firefox CBobOojHO pacmipoctpansiemoe [1O cormacHo

YCIOBUAM JTUOCH3NMOHHOT'O COTJIAIICHUS
Mozilla Public License 2.0 MPL

—M.:

6.3. [lepeueHb y4eOHBIX U3JaAHMI U Y4eOHO-METOAMYECKHX MATEPHAJIOB
1. Jlaxtun, FO.M. Marepuanoseaenue : yueouuk / l0. M. Jlaxtun, B.IL.JleonTheBa

OKOJINT, 2013. — 528c.

2. [TaceinkoB B.B., Copokun B.C. Marepuansl 3J1eKTPOHHON TEXHUKU: Y YEOHUK. -

CIIo.

:N31-Bo «Jlanb»,2003.-368c .

3.Marepuanosenenue :moxa pea.b.H.Ap3zamacosa /b. H.Apzamacos, B.I1. Maxkaposa,
I'.T"'Myxun,H.M.PoixoB u 1p. — M: u3a-so MI'TY umenu H.D.baymana , 2008.- 648c.

4. boropomuukuii H.I1., [TaceinkoB B.B., Tapees b.M. DnekTporexHudeckue
marepuainsl. — JI.: DHeproaromuzaar, 1985. — 304 c.




5. MarepuanoBeieHHE ¥ TEXHOJIOTUSI KOHCTPYKITMOHHBIX MAaTEPHAIIOB: YICOHUK
C.H.Konecos, 11.C.KonecoB .M.: Beicmas mkouna, 2007-536¢.

6.4. IlepeyeHb MHTEPHET PeCYpPcoB, NPodecCHOHAIBHbIX 023 TaHHBIX,
HH(OPMALMOHHO-CIIPABOYHBIX CHCTEM

1.http://padaread.com/?book=67018 - boropoaunkuii H.I1. "DnekrpoTrexHUYECKHE
Marepuaibl"

2. http://knigiknig.com/knigi/11805-materialovedenie-poluprovodnikov-i-
diyelektrikov.html - C.C. T'openuk, M.4. [ameBckuii."MaTepuanoBeicHue
MOJTYIPOBOJHUKOB U IUDJIEKTPUKOB. "
3.http://techliter.ru/load/uchebniki_posobya_lekcii/materialovedenie/materialovedenie i
_tekhnologija_konstrukcionnykh materialov_kolesov_s n_kolesov_i_s/43-1-0-241 -
"MarepuasioBeIeHHE U TEXHOJIOTUsI KOHCTPYKIIMOHHBIX MaTtepuaiio, Konecos C.H.,
Konecos U.C."
4.http://www.materialscience.ru/shared_folder/matved/books/Lahtin_leont'eva_matved.
pdf - Jlaxtun, "MarepuanoBeaeaue"
5.http://www.materialscience.ru/subjects/materialovedenie/knigi/materialovedenie_uche
bnik_dlya_visshih_tehnicheskih_uchebnih_zavedeniy bn_arzamasov ii_sidorin_gf ko
solapov_i_dr_pod obshch_red bn _arzamasova 2e izd _ispr_i_dop__m_mashinostroe
nie_1986 384 s 17 01 2010/ - mox pen. Ap3amacosa, "MarepuaioBeacHue"

1.Caiit MexnyHapoaHOUM opraHu3aliu o cTaHaapTu3anuu. Pexum nqoctyna:
http://www.iso.org.

2.http://www.ntb.bstu.ru u mepexox x cucreme NormaCsS - DnekTpoHHO-OUOIHOTEUHAS
cucrema bI'TY um B.I'.IllyxoBa

3. http://www.rst.gov.ru/ Poccranmapt

4. http://www.gost.ru/ Metposorust Poccranmapt

5. http://www.vniims.ru /OT'YTTI BHUMMC
6.https://www.gost.ru/portal/gost//home/standarts CtanaapTsl 1 perjiaMeHTBI
7.http://www.elibrary.ru- Hay4nast anekTponHas OubimmoTeka

8.http://www.gpntb.ru/- lNocynapctBennas nyOnuyHas HAy4YHO-TEXHUYECKAas
o6ubnuotexa Pocun

9.http://elibrary. bmstu./ru — bubmmoreka MI'TY um. H.baymana

10.http://www.viniti.ru — Bcepoccuiickuii WHCTHTYT HAy4YHOH WH(POPMAIUH T10
TexHnueckuM Haykam(BMTHUTHN)
11.http://www.unilib.neva.ru/rus/- dynaameHTambHas oubnmnoreka CaHkKT-

[TeTepOyprckoro rocyAapCTBEHHOTO MOJIMTEXHHUSCKOTO YHUBEPCUTETA
12.http://elibrary.eltech.ru — Bbubmuoreka Cankrt-IleTepOyprckoro rocyaapcTBEHHOTO
AJIEKTPOTEXHUYECKOTO YHUBEPCUTETA



http://www.iso.org/
http://www.rst.gov.ru/
http://www.gost.ru/%20Метрология
http://www.elibrary.ru-/
http://www.gpntb.ru/-
http://www.viniti.ru/
http://www.unilib.neva.ru/rus/-
http://elibrary.eltech.ru/

7. YTBEPXKJIEHUE PABOYEN TPOT PAMMBI®

PaGouas mnporpamma yTBepkaena Ha 20 /120 y4eOHBIN TOJ

0€e3 U3MEHEHUI! / C U3MEHEHUSAMHU, JOIOIHEHUAMU

IIpoToxom Ne 3acenanus Kapeapsl OT « » 20 T.
3aBenyromuii kadeapoi [Tyuka O.B.
JIupeKTOp UHCTUTYTA benoycos A.B.

10 3anonusercs Kax bl yueOHbIH Mo/ Ha OTJAENbHBIX JIMCTaX
1 HysxHOe MouepKHYTH



