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Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHWM (PefepaibHOro rocyAapCcTBEHHOro 06pa3oBaTe/lbHOro
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OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

3aBefytownii Kageapoint AHocos B. H.



1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenyus @roC: OIIK.2 cnioco0HOCTH IPHMEHSITH COOTBETCTBYIOINMIT (PHINKO-MATEMATHICCKHIT
ANNapar, MeToAbl AHAIN3A H MOIeTHPOBAHHSI, TEOPETHUECKOT0 1 IKCIIEPUMEHTATLHOI0 HCC/IeJOBAHNSI ITPH
pelieHnN NpodeccHoHATILHBIX 3aJa'; ¢ YACHIU CLeOVIOMUX PE3YTbIMAMOG 00y UeHUA:

34. 3HaTb (H3MYECKYHO CYLLIHOCTb SIBNEHNIA, MPOMCXOASALLMX B MaTepuanax B yC/I0BMSX NPOU3BOACTBA M
JKcnyaraumm n3aenuii 3 HUX nog, Bo3AencTBMEM BHELLHNX (haKTOPOB

Komnemenuun ®@rocC: I1K.1 ciuocoGHOCTH YIACTBOBATH B IJIAHHPOBAHNH, IIOAT0TOBKE H BHINO/IHEHIH
THIOBBIX JKCIIEPHMEHTAIBHBIX HCC/IENOBAHNIT 10 32/IAHHOI METO/INKE; ¢ YACHIU C1eOVIOUUX Pe3YTbmaAmos
obyuenusn:

y1. yMeTb OCYLLECTBNATL MAAHMPOBAHWE, NOATOTOBKY W BbIMOAHEHUE TUMOBbIX IKCMEPUMEHTAbHBIX
nccnefoBaHUi ANEKTPOTEXHUYECKOro 060pyA0BaHMS U CUCTEM MO 3aaHHON METOANKE

Komnemenyun @I'0C: I1IK.3 cnocod6HOCTL NPHHAMATH YIACTHE B IPOCKTHPOBAHHH 00HEKTOB
npodecCHOHAILHOM eI TeJIbHOCTH B COOTBETCTBHH ¢ TEXHUYMECKNM 3aJaHHeM H HOPMATHBHO-TeXHHIECKOH
JAOKYMeHTanueil, co0/mogas pas/imaHble TEXHHYECKNe H SK0J0THIecKae TPeOOBAHNS; ¢ HaCHU CedyIouux
pe3yibmamoe ooyuenusn:

33. 3HaTb NEKTPOTEXHMYECKME MaTEpPHasbl B KAUECTBE KOMIMOHEHTOB 3/IEKTPOTEXHUYECKOTO 1
3/IEKTPOTEXHO/IOrMYECKOro 060pyA0BaHNUs

y2. yMeTb BbI6MPaTb MaTepUasibl, OLIEHUBATL U MPOrHO3MPOBATL MOBEAEHME MaTeprana U NPUUNH 0TKA30B
NPOAYKLIMMN NOA, BO3AENCTBUEM Ha HUX Pas/NYHbIX 3KCNNYaTaLMOHHbIX PaKTOpOoB

2. TpeboBaHust HI'TY K pe3ynbTaTaM 0CBOEHUSI ANCLUMINHbI

Tabnuua 2.1
PesynbTaTbl M3yyeHUs AUCLMNINHBLI M0 YPOBHAM 0CBOEHUS (UMETb dopMbl OpraHmsaLmnm
npeacTaB/ieHWe, 3HaTb, YMETb, BMafeTb) 3aHATUI

ANeKTPOTEXHNYECKOE Y KOHCTPYKLMOHHOE MaTepuanoBefeHne

MK.1.yl ymeTb OCYLLECTBNATbL M/1aHNPOBaHWNE, NOAFOTOBKY U BbIMO/IHEHWE TUMOBbIX
3KCNEePUMEHTA/IbHbIX UCCNELO0BAHWUIM 3NeKTPOTEXHUYECKOI0 060pYA0BaHUSA U CUCTEM MO
3a[laHHON METOANKE

1.YMmeTh OIIPEICIITE DKCIICPUMEHTAIIBHO KOHCTPYKITUOHHBIE U ﬂaﬁopa‘ropHHe pa60'|'b|;
SJIEKTPOTEXHUIECKNE XapaKTEPUCTUKU MaTepPHUAIOB CamocToaTeNnbHas pa6OTa

OlMK.2.34 3HaTb PU3MYECKYHO CYLLIHOCTb SBIEHMIA, MPOUCXOASALLIMX B MaTepuanax B
YC/TOBUSIX MPOU3BOACTBA W 3KCMTyaTaunm N3Lennia 3 HUX rnog Bo3AeNCTBMEM BHELLHMUX

(haKTOpOB

2 VmeTn IpeIcTaBJICHUE O (l)I/ISI/IKO-XHMI/I‘{eCKI/IX, MCXaHHUYICCKUX, .neKLl,I/II/I; CamocToaTenbHas
SJIEKTPOMAaTrHUTHBIX 1 TEI‘UIOCI)I/ISI/I‘[IGCKI/D( OCHOBaX KOHCTPYKITHOHHOT'O H paﬁoTa

SJIEKTPOTEXHUIECCKOTO MaTepUAaTOBEICHUS.

3.3nath (I)I/IBI/I‘{eCKyIO CYIIHOCTH SIBJICHUH, IIPOUCXOAAININX B MaTeprajax B j'|eK|_|||/||/|; j'|a6opa'|'op|.|b|e pa60'|'b|;
YCIIOBHSAX IIPOU3BOJICTBA U SKCIUIyaTalliy U3/IeIUH U3 HUX 10J| Bo3/iecTBIEM CamocToaTenbHas pa60Ta

BHEITHUX (paKTOPOB

4.3HaTh arperaTHbIe COCTOSHKS, CTPYKTYPHBIE 0COCOCHHOCTH Matepuala, Ae(exTsl | flekuymm; CaMOCTOATeNbHAsA
CTpOSHMS U UX BIVSTHHE Ha CBOHCTBa MaTepHalIoB pa6oTa

5.3HaTh TepMUIecKyIo 00paboTKy MeTaIoB Nexumu; NlabopaTopHble paboThl;
CamocToaTenbHast paboTta

MK.3.33 3HaTb 3/1EKTPOTEXHMYECKME MaTepuasibl B KAaUecTBE KOMMOHEHTOB
3M1EKTPOTEXHNYECKOTO N 31EKTPOTEXHOIOrMYECKOr0 060pYA0BaHNS

6.3HaThH SJIEKTPOTEXHUICCKUE MaTepHallbl B KAUECTBE KOMIIOHEHTOB .neKLl,I/II/I; j'|a6opa'|'op|.|b|e pa60'|'b|;
SJIEKTPOTEXHHUIECKOT'O U DJIIEKTPOTEXHOIOTHIECKOTO O60pYZlOBaHI/I$I CamocToaTenbHasd pa60Ta
7.3naTh KOHCTPYKIMOHHBIE MaTEPpHAIIbl, METAJLIBI U CILIaBBL, IIPOBO/HUKOBEIC, .neKLl,I/II/I; j'|a60pa‘|'0p|.|b|e pa60'|'b|;
NOJIYIIPOBOAHUKOBLIC, TUDIICKTPUICCKUE U MAarHUTHBIC SJIEKTPOTEXHUIECKHUE CamocToaTenbHas pa60-|-a

MaTepuaIbl; IIPpUPOJHLIE, HCKYCCTBCHHBIE U CUHTETUICCKUE MaTEPpHUaIbL.

8.3HaTh KIACCH(UKAIIIO MATEPHAIIOB 110 ATPEraTHOMY COCTOSHIIO, XUMUIECKOMY | [lTa6opaTopHble paboThl;
COCTaBY, (PYHKITMOHAILHOMY Ha3HAUEHHIO, CBSI3b XUMHIECKOTO COCTaBa CamocTosTe/bHas paboTa
MaTepHalloB ¢ UX CBOHCTBAMMU, 3aBHCHMOCTh CBOMCTB OT BHEITHHX yCIOBHIA.




9.3HaTh paboTy Aerasei SIeKTPOTEXHIIECKOro obopy 1oBaHus.

INexuwnn; NabopatopHble paboThl;
CamocToaTenbHast paboTta

10.3maTEH TeXHOIOTHH TOIIYHICHU U IPUMEHCHIS SJIIEKTPOTCXHUICCKHUX

MaTepHaJIOB, KaK KOMIIOHEHTOB DICKTPOSHEPTETHIECKOTO, DIIEKTPOTEXHUIECKOI'O 1

PaIHOsIIEKTPOHHOTO 000PYIOBAHMS, CBSI3h HapaMeTpoOB, XapaKTepH3YIOIIHX
CBOMCTBA DIIEKTPOTEXHUUECCKUX MATEPHAIIOB, ¢ TapaMeTpaMu
HIIEKTPOSHEPreTHIECKOTO, AIEKTPOTEXHHUECKOTO U Pa[HOIIEKTPOHHOIO
obopynoBaHHS.

Nekuyun; NabopaTopHble paboThl;
CamocTonaTefibHasa paboTa

MK.3.y2 ymeTb Bbl6MpaTh MaTepuasibl, OLEHNBATb 1 NMPOrHO3MPOBaTb NMOBeAEHNE
MaTepvana 1 NpUYMH 0TKA30B NPOAYKLMM MOA BO3AEACTBMEM Ha HUX Pa3/TUYHbIX

3KCMNyaTauMoHHbIX (PaKTopoB

11.YMers BHIOHpaTh MaTepUAIIBL, ONICHIBATH U IPOTHO3APOBATH MTOBEICHUE
MaTepHralia U IPUIUH OTKA30B IPOJYKITUH IO Bo3ieficTBUeM Ha HUX Pa3IHIHBIX
HKCIUIyaTaIIMOHHEIX (PakKTOPOB

Nekuyun; JlabopaTopHble paboThl;
CamocToaTenbHas paboTa

IZHPI/I HMBTOTOBIIEHUH M3 JISIIHS HCIOIB30BaATh TEXHOIOTHIECKHE CBOUCTBA
Marepuana.

Nekuyun; JlabopaTopHble paboThl;
CamocToaTenbHast pabota

13.1pu KOHCTPYHUPOBAHUH U3/ETHSI OCYINECTBILITH BHIOOP MaTepralia B
COOTBETCTBUH C TeXHHHIECCKHUM 3aJaHUEM.

Nekyun; NabopaTopHble paboThl;
CamocToaTenbHast paboTta

14HpI/I SKCIUTyaTaluy U3 YIUThIBATh 3aBUCUMOCTE CBOMCTB Marepualla oT
Pas3IMIHbIX IIapaMeTPOB (HpI/I TEIUIOBOM, DJIEKTPOMATHUTHOM, MEXaHUIECKOM H
XUMHYICCKOM BOSI[EﬁCTBHH, BIIaXXHOCTH Cpe,[[I)I)A

Nekuun; NabopaTopHble paboThl;
CamocTonaTefibHasa paboTa

15.B pabore co cripaBOYHBIMHA H37a HISIMH (CBOOOTHO OPUEHTHPOBATHCS B
MapKHPOBKe, KIacCH(pUKAIIIH ¥ IPUMEHEHIH MaTepHaIoB, a Takxke crocobax ux
00paboTKH U MONyUYeHNST; 3HaTh 0003HAUCHUS 1 €JUHHUITH H3MEePeHUS
XapaKTePUCTHUK; YMETh II0 COBOKYITHOCTH XapaKTE€PHUCTHK MaTepHralla ONpeeIuTh
BO3MOIKHOCTH €T0 TIPUMEHEHI).

CamocToaTefibHas paboTa

3. CofiepykaHvie U CTPYKTypa y4e6HOI AUCUMNANHbI

Tabnuua 3.1
CcbINIKM Ha
o AKTUBHbIE
Tembl nekuuit Yacbl pe3ynbTaThl YyebHas eaTeNIbHOCTb
hopmbl, yac.
06y4eHuns

CemecTp: 4

AvpakTndeckas eguHmya: OCHOBbI KOHCTPYKLUMOHHOIO U 3/IEKTPOTEXHUYECKOr0 MaTepuanoBegeHmns

1. BegeHue 0

Martepuan. MatepunanoefeHue.
TexHONornmn NonyyYeHns n
06paboTKM MaTepuasnos.
HayuyHble OCHOBbI
KOHCTPYKLIVOHHOIO 1
3N1EKTPOTEXHNYECKOIO
maTepuanosefieHuns. Jinteparypa
Mo mMartepurasnioBefeHuio.

AvpakTnyeckas eanHuua: Tepmuyeckas o6paboTka.

11, 12, 14, 3, 4,

2. Cuctema Xesneso - yrnepos 0 1 5

®da3oBble NpespaLLeHns,
(ha3oBble paBHOBECUS U
CTPYKTYPHbIE COCTaB/AOLLME B
cucteme Fe-Fe3C. Ctann,
UyryHbl ¥ UX Knaccupukaums.
BrvsaHue nervpyrowmnx
3/1leMEHTOB Ha (ha3oBble
paBHOBECWSA B CUCTEMAX Ha
OCHOBE >Xefie3a v yrnepoja.

3. Tepmunyeckas 06paboTKa 0

Tepmunyeckas 06paboTka
METa/1/10B U CMNNaBOB,
Nno3BosIAOLLAas LOOMBATLCS
HY>XHbIX CBOWCTB Y
MEeTa/I/IMYeCKO JeTau.

CemecTp: 5




Anpaktuyeckada eagnHuua: KOHCprKLI,I/IOHHbIe MaTepuasibl

4, MexaHnyeckue cBoiicTBa
maTepuanoB. KOHCTPYKLMOHHas
NPoOYHOCTb. Knaccudmkaums n
MapKMPOBKa MeTas1/I0B 1 CN/1aBoB

11,13, 14, 2, 3,
57

dusmyeckas CyLLHOCTb KaX40ro
MEXaHM4eCcKoro CBOICTBA,
0603HayeHne 1N eAnHNLbI
n3meepHms. MPOYHOCTb,
HaAEXHOCTb W JONTOBEYHOCTb
KOHCTPYKUMOHHbIX MaTepuanos
N UX CBA3b C MEXaHNYECKUMM
ceoricTBamu. Knaccuumkaums v
MapK/1poBKa MebTasI/I0B U
CM1aBOB KOHCTPYKLMOHHOrO,
WNHCTPYMEHTa/IbHOTO U
3N1eKTPOTEXHUYECKOTO
HasHa4eHus.

AnaakTuueckas equHULIA: DNEKTPOTEXHNYECKNE MaT

epuasbl

5. SNeKTPO- 1 TENNONPOBOAHOCTb B
MeTannax

11,12, 14, 3, 5,
6,7,9

INERTPOTNPUBUAHOCTE.
MexaHn3Mmbl
3/1eKTPOMPOBOAHOCTA U
3/1IEKTPOCMOPOTUB/IEHNS.
MexaHn3mbl
TEnIonpoBOLAHOCTH.
TennoémkocTb. TepMnyeckoe
pacLumpeHue. BnusaHue
TemnepaTypbl, CTPYKTYpbI U
XMMWNYECKOro cocoTaBa Ha

AOAKTAA A TAROAONARAOLIACLTL

6. AnekTpodu3nYecKme CBONCTBa
TBEpPAbIX NONYNPOBOAHUKOB W
AV3NEKTPUKOB

10, 11, 12, 13,
14,3,6,9

SNeKTponpoBOAHOCTL B
Mo/yNPOBOAHMKAX W
AVanekTprKax. BavsHue
Temneparypbl, XMMUYECKOro
cocTasa W CTPyKTypbl. BinsHue
MOBEPXHOCTMN W BHELUHUX
BO34eiCTBUiA. Monspmsaumsa n
AV3NeKTprUYecKme notepun. Buabl
3NEKTPMYECKOro Npobos 1
3NeKTpUYecKas NPOYHOCTb.

Tabnuua 3.2

TeMbl NabopaTOPHbIX paboT

AKTUBHbIE
(hopMblI, yac.

Yacbl

CcbINIKN Ha
pe3ysibTaThbl
0byyeHus

YyebHas aesiTeNlbHOCTb

CemecTp: 5

AvpakTnyeckas eanHuua: KOHCTPYKUMOHHbIE MaTepuaibl

1. VccnefoBaHME MeXaHUYECKUX
CBOVCTB MeTa/INIM4eCKNX CN1aBoB

1,11,13,3,5,7

VccnepgoBaHme MexaHUYeCKMX
CBOWCTB MeTa/lINUYECKUX
CMNaBoOB NPOBOAUTCSA C
1CNOMb30BaHMEM CNPaBOYHON
NUTepaTypbl, NPeACTaBNEHHON B
3NeKTPOHHOM BUae. CTyAeHTbI
3HaKOMSTCS C Knaccugukaumei,
MapKV1pPOBKOW 1 NPUMEHEHWEM
cTasei n YyryHos,
AMOMUHMEBBIX CMNJ1aBOB,
natyHei, 6poHs,
MeAHOHWKe/EBbIX CMMaBOoB, C
OCHOBHbIMM B/AaMU
TEPMUNYECKOIA,
MexaHOTePMMUYECKO
0bpaboTkamu.




Anpaktuyeckada eagnHuua: 3J'IEKTpOTeXHI/Il-IeCKI/Ie MaTepuasibl

2. ViccnegoBaHme 3aneKTpuyeckmx
CBOWCTB MPOBOLHUKOBbIX
maTepuanos

PaboTa npoeoguTCa Ha
aBTOMaTU31POBAHHO
nabopaTopHOi yCcTaHOBKe AN1s
nccneaoBaHNs CBOIMCTB
NMPOBOAHMKOBbIX MaTepuasios.
CTyAeHTbl uccneaytoT BANSHNE
Temnepatypbl ¥ XUMUYECKOro
cocTaBa Ha OCHOBHblE
3NeKTPUYECKNE CBOICTBA
pasnMYHbIX NPOBOAHMNKOBbIX
MaTepuasioB.

3. ViccneposaHme (n3nyecknx
CBOWICTB [13/1EKTPUKOB

FaluUld ITPuUBULOVTTUA Hd
nabopaTopHbIX CTEHAAX
"3yyeHrie aNeKTPUYeCKoi
MPOYHOCTY TBEPAbIX
LAN3NEKTPUKOB", "13yyeHmne
YOENbHbIX 3M1EKTPUYECKNX
CONPOTUBEHWNIA TBEPABIX
AN3neKTpuKoB", "M3yueHue
AV3NEKTPUYECKOM
NPOHMLAEMOCTU U
OMN3NEKTPUYECKNX NOTEPb B
TBEPAbIX AUINEKTPUKAX".
CTyfeHTbl onpefensioTt
3/IEKTPUYECKYIO NMPOYHOCTb
TBEPAbIX AUANEKTPUYECKNX
MaTepuanos 1 uccneayot
3aBMCMMOCTM 3/1EKTPUYECKON
MPOYHOCTY OT COCTaBa,
CTPOEHMA U TONLMHbI NAIOCKNX
AN3NEKTPUYECKMX 06pa3LIOB.
CTyfeHTbI uccnemytoT u
N3MEPAOT 0O BLEMHOE 1
MOBEPXHOCTHOE COMNPOTMBIIEHNE
TBEPAbIX AVU3NEKTPUKOB B
[manasoHe TeMneparyp.
BbluncnaoT aHepruto
aKTuBaumm
3/1EKTPOMNPOBOAHOCTM.
CTyfeHTbI UccnemyoT u
N3MEPAOT 0O BLEMHOE 1
MOBEPXHOCTHOE COMNPOTMBIIEHNE
TBEPAbIX AVU3NEKTPUKOB B
[manasoHe TeMnepartyp;
OrnpesenstT eMKOCTb,
ON3NEKTPUYECKYIO
MPOHMLAEMOCTb, TAHIeHC yrna
[MN3NEKTPUYECKMX MOTepb

TROANOLIV AUUAOAKTAIAADR

Tabnuua 3.3

TeMbl 4151 CAMOCTOSITENIbHOIO
N3yyeHns

AKTUBHbIE
(hopMblI, yac.

Yacbl

CcbINIKN Ha
pe3ysibTaThbl
00yyeHus

YyebHas aesiTeNlbHOCTb

CemecTp: 5

AvpakTrnyeckas eanHuua: KOHCTPYKUMOHHbIE MaTepuasibl




1. ¥npyroe v nnacTn4eckoe
noBefeHne TBepabIX Tes

11,12,13,14,7

Jethopmaunm v HanpsxXeHNs.
BHyTpeHHWe HanpskeHus 1
NPUYMHBI NX BOZHUKHOBEHUS.
XapaKTepucTukm ynpyroi
Jedopmaumu. Mnactmyeckas
aedopmMaums n 6é mexaHU3MbI.
dakTop LWmnga.
[JethopmaLoHHOoe ynpoYHeHwe.
XapaKTepuCcTUKM NacTUYeCcKoi

Aedopmanun.

2. PaspyLleHne TBepAbIx Ten.
MeToabl UCnbITaHNA

13,14,7

XPYMKOe 1 BA3KOe paspyLUeHue.
MexaHu13Mbl paspyLLeHKS.
XapaKTepUCTUKM paspyLLeHKs.
MeTofbl MeXaHU4eCcKmnx
NCNbITAHWUIA: CTaTUYECKNME U
LMHaMUYecKue,

AngakTnyeckas eguHuua: O6paboTKa geTanen anekT

POTEXHUYECKOr0 060pYyA0BaHMSA.

3. O6paboTka MeTanNoB
AaB/IeHNEM

11,12, 13, 3, 4,
57

MpokaTka, KOBKa, LLUTaMMoBKa,
BOJIOYEHME W X BULbI.
XonoaHas 1 ropsayas 06paboTka
[lasneHvem. Harpes nop
06paboTky. BnnaHue
N1aCTUYEeCKNX CBOMCTB.
[JehopmalroHHoe ynpoYHeHue.
Hanps»xéHHoe 1
AehopM1poBaHHOE COCTOAHMA
NPy pasnyHbIX BUAax
06paboTKN.

AnpakTudeckasa egnHmnya: MarHUTHbIe 3/1eKTPOTEXHUYECKME MaTepu

a/lbl.

4. MarHuTHble CBOMCTBA TBEPLAbIX
Ten

10, 11, 12, 13,
14,3,5,6,9

UCUHUBHDBIT Mdl AVTTHRBIC ABJTCAVIA
B MaTepuanax. PeppomarHeTuKu
1 X cBolicTBa. MarHMTO-MsArkume
marepuasbl U nx
Knaccugukaums no
HasHayeHu. MarHnTo-TBépable
maTepuasibl. MapKnpoBka
MarHUTHbIX MaTepuasios.
TpeboBaHWNsA K MarHUHTHbIM
maTepuanam pasimyHoro
HasHayeHua. BnuaHne
CTPYKTYpbl Martepuana Ha

v
MACLUATLH A ARAACTRA

AnaakTuyeckas eaMHnLA: MNprpoaHble, UCKYCCTBEHHbIE Y CUHTETMUECKME MaTepuarbl,
KnaccumKaumm MaTeprasnoB Mo arperaTHoMy COCTOSIHUIO, XMMUYECKOMY COCTaBy,

(hyHKLMOHa/TbHOMY Ha3HaueHWHO.

5. Knaccudmkaums, cBoincTea u
No/y4YeHre KOMNO3NTOB

11, 12, 13, 14,
3,6,7,8

KomnosuTbl. TpeboBaHUs K
COCTaBHbIM YacTAM.
Knaccugmkaums. BavsHue
MaTpuLbl Ha PU3nYeCKme
cBoicTBa. BinsHue
HaroIHUTeNs Ha (Pr3nYecKue
CBOWCTBA.

AvpakTnyeckas eanHuua: CBA3b XMMMUYECKOro cocTaBa MaTepuasnoB C UX CBOMCTBaMM, 3aBUCUMOCTb

CBOWCTB OT BHELUHWX YCIOBWIA.




6. Cnocobbl NoNy4eHUs
MOHOKPUCTaNN0B

10, 11, 12, 13,
14,3,4,6

Cnocobbl NonyyeHUs U3 04HO- 1
MHOFOKOMMOHEHTHbIX CUCTEM.
Cnocobbl nonyyeHns 13
TBEPAOro, XNAKOro un
raso06pa3HOro COCOTOSHUIA.
anurakcus.

JnpakTudeckasa egnHuua: TexXHoMornm rnosyyeHnsa U npumMeHeHus afeKTPOTeEXHUYECKUX
MaTepunasioB, KaK KOMIMNOHEHTOB 3/1IEKTPO3HEPIeTUYECKOI0, 3/TEKTPOTEXHNYECKOIO 1

PafIM03NEeKTPOHHOI0 060PY0BAHNSI.

7. [eTeporeHHble paBHOBeCHA

3,4,5

SNeMeHTbI XMMUYECKO
TEPMOAMHaAMMKM Kak arnapar
MPOrHO3VPOBaHNA ¥ ynpaBeHNns
npowueccaMmu NonyyeHns
maTepuanos. OCHOBbI TeopuK
(ha30BbIX paBHOBECUIA,
MO3BO/IAOLLEN ONpPeaensTb U
N3MEHATH (Pa30BOe COCTOAAHME
CUCTEMbI B 3aBUCUMOCTU OT
BHELUHMX MapameTpoB

8. HekoTopble npoueccsl
06pa3oBaHKNS HOBOI (hasbl

12,2,3,4

["OMOreHHoe 1 reTeporeHHoe
3apojblLieobpasoBaHue.
KpuTnyeckmnin 3apofbiLL.
CkopocTb
3apo/plLIe0bpa3oBaHus.
MexaHV3Mbl pocTa KpUCTas/1oB.

9. Knaccudmkaums npoueccos npu
NOMYyYeHUN KPUCTA/I0B

10, 12, 13, 2, 3,
4,8

A3po- 1 rnapoMexaHnyeckue,
TennoBble, XUMUYECKME,
mMexaHuyeckme n ap. Nx
(hm3mnyeckas CyLHOCTb 1
NPakTUYeCcKoe 3Ha4eHme.

10. Kpucrannusaums.

10, 11, 3,4

PaBHOBeCHas 1 HepaBHOBECHAA
KpucTanmsaums.
BesanysnoHHas
KpucTtanmsaums.

11. MNonyyeHwue 1 CTPYKTYpa
CTa/lbHOr0 NMONKPUCTAIMYECKOTO
cmTKa

10, 11, 12, 13,
14,3,4,5,7,8

BnunsHne TennoBbIX YCNOBUIA,
XapaKTepHbIX pa3Mepos,
MOZM(ULMPOBAHNSA 1
pa3NMYHbIX BUAOB 00PaboTKM Ha
CTPYKTYPY IUTOrO U3LeNns.
HenpepbIBHOE NUTLE.

12. MNonyyeHne aMopgHbIX
CTPYKTYp

10, 3,4,6,7, 8,
9

MonyyeHne 13 ra3oBOM, XXMAKON
1 TBEpAbIX (ha3. CTeKNOBaHue.
KrHeTuyeckme ycnosus un
TepMoAMHaMUYeCKme
npeanocbinkn. Cnocoobbl
nony4YeHms.

AnpakTnyeckas egmHnLa: CBsisb NapaMeTpoB, XapaKTePU3YHLLMX CBOMCTBA 31EKTPOTEXHUYECKMX
MaTepuasioB, C MapameTpPamMm 3M1EKTPOIHEPTETUYECKOTO, 3/TEKTPOTEXHNUYECKOTO 1

PaIM03NEKTPOHHOT0 060PY0BaHNSI.

13. DneKTpoTeEXHUYECKME U
KOHCTPYKLMOHHbIE MaTepuasibl Kak
KOMMOHEHTbI 060py0BaHNS

10, 11, 12, 13,
14,3,6,7,8,9

TpeboBaHUs, NpeLbABASEMbIE K
paboTe KOHCTPYKLMOHHbIX 1
(hyHKUMOHaNbHbIX 3/1EMEHTOB
3NEKTPOTEXHNYECKOTO U
3HEPreT1YECcKoro
0060ppyaoBaHNS B 3aBUCUMOCTH
OT YCNOBWIA IKCNTyaTaLuu.




4. CamocTosiTe/lbHas pa6oTa o6yyatoLLerocst

CcbIIKM Ha
o Yacbl Ha Yacbl Ha
Ne Buabl caMoCTOATE/TIbHON paboThbl pesynbTaThbl
BbIMONHEHWE [KOHCYIbTaLMmn
06yyeHus
CemecTp: 5
10, 11, 12, 13,
1 |MopgrotoBKa K KOHTPO/bHOM paboTe 14, 15, 3,4,5, (12 1
6,7,8,9

B pe3ynbTate BbINO/HEHWS KOHTPO/IbHOM paboTbl, HEO6XOAMMO NPOBECTU aHaNN3 T-X Anarpammbl
COCTOSIHWS GUHAPHON CUCTEMbI U OCYLLLECTBUTL 060CHOBaHHbIN BbI6GOP MaTepuaa no TeEXHUYeCKomy
3a/laHuni0, NpeLCcTaBNeHHOMY B BapuaHTe. BbI60p MaTepuaia HauMHaeTcs ¢ onpeaeneHns TpeboBaHuiA,
NpeAbABASEMbIX K MaTepuasly yCnoBUAMM ero aKCnayaTaumm 1 PyHKLMOHaIbHON ponu Aetanmn uam
n3genvs B Komnnaekce obopyaosarus. Mo y4ebHON nnm cnpaBoYHON nuTepaType He06X0aAMMO
03HaKOMUTbLCA C TeM 060py0BaHVEM, AeTa/IblO, U3AeNneM, rae 6yLeT NpuMeHaTbCs MaTepua. OTcoaa
[O/MKeH OblTb CAenaH BbIBOA, K KAKOW KaTeropum MateprasioB B KnaccuguKkaLumm no HasHaueHuio byaet
OTHOCMUTbCA UCKOMBIV MaTepuan. JanbHeliunii BbI6op MaTepuana cBf3aH Co CpaBHEHUEM
JKcnyaTaumMoHHbIX U TEXHOMOMMYeCKNX CBOVCTB MaTepuaa no CrpaBoyHO MTepaType, a Takxke ero
NErkofoCTYMHOCTLIO Y CTOMMOCTBI0. Bbi6op MaTepuana fO/MKeH 6bITb 060CHOBaH, T.€. B paboTe J0/MKHbI
ObITb NPVBESEHbI CBONCTBA MaTepuana B CPaBHEHUM C ero aHa/loraMun Un 3aMeHUTeNIMKI, NoKasaHo, No
KakKvM MpuyvHam LO/MKeH ObITb MPYMEHEH UMEHHO 3TOT MaTtepuas. : LUMWKMH A. B. SneKTpoTeXHUYeCcKoe
N KOHCTPYKLIMOHHOE MaTepuanoBefieHne [ONeKTPOHHBIN pecypc] : 3NeKTPOHHbIN y4e6HO-METOANYECKNT
Komnnekc [ana ctygeHtos ®MA] / A. B. WWnwkuH, O. C. AlyTosa ; HoBOCKG. roc. TeXH. YH-T. -
Hosocnbupck, [2014]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000185228. - 3arn. ¢
JKpaHa.

1,15,2,3,4,5,

6,7,8 12 !

2 |MopgroToBka K n1abopaTopHbIM paboTam




Mpv NOAroToBKe K 1abopaTopHOI paboTe HeOOXOAMMO MO PEKOMEHLYEMOMY Y4eOHO-METOLNYECKOMY
noco6uto (Mpy HeO6X0ANMOCTM NCNONL3YS MaTepuanbl TEOPETMYECKOro pasaena Y MK n/mnm oCHOBHOro
pekomeHAyemMoro y4e6Horo nocobms) :

1) ocBOUTL TeOpPETUYECKMIA MaTepuan 1abopaTopHOi paboThl;

2) BHUMATE/IbHO M3y4nTb OMNMcaHue UCrob3yemoro B 1abopaTtopHoi paboTe 060pyA0BaHMA U 3HATH €ro
Ha3HaueHue;

3) M3yunTb METOAMKY BbIMONHEHWA abopaTopHON paboTsbl;

4) 3HaTb ¥ YMeTb NPUMEHATL (POPMY/Ibl /15 PacHETOB, HEOOXOAUMBIX /15 aHANM3a IKCNEPUMEHTATbHbIX
[aHHbIX, MONYYeHHbIX B XOZe BbIMO/IHEHNSA 1a60paTOpHOM paboThl;

5) noaroToBWThL LWAGNOH OTYéTa NO nabopaTopHoii paboTe B Excel.: LUuwwiknH A. B. NccnegosaHue
(hm3myeckmx cBOMCTB Mateprasnos. [B 4 u.]. Y. 3 : yuebHo-MeToamyeckoe nocobue / A. B. LLunwkuH, O. C.
[yToBa ; HoBocKO. roc. TexH. yH-T. - HoBocubupcek, 2011. - 38, [3] c. : Tabn., un. - Pexxum
poctyna:http://elibrary.nstu.ru/source?bib_id=vtls000155949 LUunwkunH A. B. NccnegosaHme hnanyeckux
CBOICTB MaTepmanos. [B 4 u.]. Y. 2 : yue6HO-MmeToANYecKoe nocobme / A. B. LUnwkuH, O. C. yToBa ;
HoBocub. roc. TexH. yH-T. - Hosocmbumpck, 2010. - 50, [1] c. : wn., Tabn.. - Pexxum goctyna:
http://www.ciu.nstu.ru/fulltext/textbooks/2010/shishkin.pdf LLnwkuH A. B. ccnegoBaHue (hunsnyecknx
CBOICTB MaTepuanos. [B 4 u.]. Y. 4.1 : yuebHO-MeTOANYeCKOe nocobure / A. B. LUnwikuH, O. C. yToBa ;
HoBocKb. roc. TexH. yH-T. - HoBocmbumpcek, 2012. - 62, [1] c. : Tabn., cxembl. - Pexkum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000171092 LUnwknH A. B. ViccnefoBaHve (hU3NYECKUX CBOMCTB
matepuanos. [B 4 u.]. U. 1 : yyebHO-MeTOAMYecKoe nocobue / A. B. LnwkumH, O. C. AyTosa ; HoBocKo.
roc. TexH. yH-T. - HoBocmbupck, 2009. - 57, [2] ¢. : wun.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000120265 LLUnwknH A. B. DNeKTPOTEXHNYECKOE U
KOHCTPYKLUMOHHOE MaTeprasioBefieHne [SNeKTPOHHBIV pecypc] : 3eKTPOHHbIV y4e6HO-MeTOANYECKNiA
Komnnekc [ana ctyaeHtos ®MA] / A. B. LWWnwkuH, O. C. AlyTosa ; HoBOCKG. roc. TeXH. YH-T. -
Hosocunbupck, [2014]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000185228. - 3arn. ¢
aKkpaHa. LLUnwknH A. B. MaTepunanosefeHune. TeXHOMOTNS KOHCTPYKLMOHHbIX MaTepuanos [SneKTPOHHbIN
pecypc] : aNeKTPOHHbIV y4ebHO-MeToANYecKMiA komnneke / A. B. LUMWKMH ; HOBOCKO. roc. TeXH. yH-T. -
Hosocunbupck, [2011]. - Pexxum goctyna: http://courses.edu.nstu.ru/index.php?show=155&curs=308. -
3arn. ¢ skpaHa. LLUnwkuH A. B. ViccnegoBaHme gn3nYecknx CBOMCTB MaTepuanos. Y. 4.2 :
y4yebHO-MeToAMYecKoe nocobme / A. B. LUnwkuH, O. C. yToBa ; HoBOCKG. roc. TEXH. YH-T. -
Hosocunbupck, 2013. - 45, [3] ¢. : un., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000182260

10, 2, 3,4, 5, 6,

7.8.9 14 2

3 |lMoproTtoBka K 3a4éTy

1. CTyeHT [oNyCKaeTCs K 3a4€Ty LU B C/ly4yae 3alluThbl BCeX TabopaTopHbIX paboT no Kypcy v
KOHTPONbHOM paboThl.

2. MopfroToBKa K 3a4é€Ty NPOBOAUTCA B BUAE NMOArOTOBKW K OTBETY Ha BOMPOCHI.

3. MrHUManbHO HeobXoaMMbIl Habop 3HaHMi No Kypcy (MH3K) KoTopbIil JOMKEH OCBOUTb CTYAEHT
COCTOUT W3 3HAHWS:

a) onpeaeneHnin MeTalIMYeCcKMX CniasoB (Hanpumep, CTaslb, NaTyHb);

6) onpeaeneHniA OCHOBHBIX BI1J0B TEPMNYECKON 06paboTKM (HanpuMep, 3aKaska, OTXKr);

B) Knaccugmkauum ctaseid 1 cnnasoBs Mo pasnnyHbIM nNpusHakam (Hanpumep, No XMMUYecKoMy COCTasy,
Ha3Ha4eHuI0);

) MapKnpoBKK cTanei n cnnasos (Hanpumep, Ct3, /196);

[1) OCHOBHBIX (PU3NYECKMX CBONCTB MaTeEPUaNoB N eAUHWNL, UX U3MepPeHUs (HarnpyMep, YCN0BHbIV Npeaen
TEKy4eCTW, TeNONPOBOAHOCTL).: LLIMWKKH A. B. SNeKTPOTEXHUYECKOE N KOHCTPYKLUMOHHOE
maTepuanosefeHvie [ONeKTPOHHbIN pecypc] : 3NeKTPOHHbIN y4ebHO-MeTOANYECKUIA KOMMEKC [ans
ctygeHtoB PMA] / A. B. LWnwkuH, O. C. AyTosa ; HoBocK6. roc. TexH. yH-T. - HoBocnbupck, [2014]. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000185228. - 3arn. ¢ aKpaHa.

CaMocToATENbHOE N3YUYEHNE TEOPETUYECKOTO 10,11, 12,13,
4 y P 14,2,3,4,5,6, |52 0
martepuana 789

CTyfeHT M3y4yaeT TeMbl, NpuBefeHHble B Tabnuue 3.3 : LLUnwkunH A. B. SneKTpoTEXHUYECKOE U
KOHCTPYKLMOHHOE MaTepuanoBeaeHne [3NeKTPOHHBINA pecypc] : 3NeKTPOHHBIA y4ebHO-MEeTOLNYECKII
Komnnekc [ana ctyaeHtos ®MA] / A. B. WWnwkuH, O. C. AlyTosa ; HoBOCKUG. roc. TeXH. YH-T. -
Hosocunbupck, [2014]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000185228. - 3arn. ¢
JKpaHa.




5. TexHonormna oby4veHns

[N opraH13auum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYatOLLIMXCS, @ TAKXKe NPOBeAeHUS
KOHCY/NbTaLWii NPUMEHSIIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHOMorm (Tabn. 5.1).

Tabnuua 5.1
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKALNOHHbIE TEXHO/10r UK
MHopmmpoBaHue e-mail; Moptan HI'TY; Cpefa aneKTpoHHOro 06yyenns HI'TY
KOHCcynbTMpoBaHme e-mail; Moptan HI'TY; Cpefa aneKTpoHHOro 06yyeHns HI' TY
PasMeLLieHite y4eoHbIX MopTan HI'TY; Cpefa 3neKTpoHHOro 0byyeHns HI'TY
MaTepuanos

Tabnuua 5.2

AKTVBHbIE 1 MHTEPAKTVBHbIE DOPMbI MPOBEAEHNS 3aHATUI

Ne HanmeHoBaHVe akTUBHBIX (hopM

1 |TpeHuHr-ceMnHap: TepMOCTONKOCTb MaTeprasioB

Kparkoe onucanue npumMeHeHun: 3aniuTa j1adopaTtopHoi padots! "HcnbiTanne Ha
TEPMOCTOHKOCTE" B aKTUBHOU (hopMe.

Moapo6Has nHgopMaLus 06 UCNoIb30BaHUM TeXHOOrMW NpueoaMTCes B "LLnwknH A. B. ViccnefoBaHue m3nyeckux
CBOWACTB MaTepmanos. Y. 4.2 : yuebHO-meToaM4Yeckoe nocobue / A. B. LLnwkuH, O. C. AyTosa ; HOBOCKG. roc. TeXH.
YH-T. - HoBocubumpck, 2013. - 45, [3] ¢. : un., Tabn.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000182260"

2 | TpeHVHr-ceM1Hap: DneKTPONPOBOAHOCTb AM3NEKTPUKOB

Kparkoe onucanue npumenenun: 3aniura jaboparopuoii pabots! "Uccnenosanue
TEMIIePaTyPHON 3aBHCHIMOCTH JIEKTPOITPOBOAHOCTH TBEPIBIX TUIJIEKTPHUKOB" B aKTUBHOU (opme.

Moapo6Has nHgopMaLus 06 NCNoIb30BaHUM TEXHOMOMMW NpuBoAMTCS B "LLInwkmH A. B. ViccnefoBaHune gmsnyecknx
CBOIiCTB MaTepuaios. [B 4 u.]. U. 1 : yuebHO-meToaMueckoe nocobue / A. B. LLunwkuH, O. C. yTtosa ; HoBocu6. roc.
TexH. yH-T. - HoBocmbupcek, 2009. - 57, [2] c. : wn.. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000120265"

3 | TpeHnHr-cemMnHap: DneKTPONPOBOAHOCTL METANIOB

Kparkoe onucanue npumenenusn: 3aniura jaboparopuoii pabotsl "Uccnenopanue
SJIEKTPUUECKHX CBOWCTB MPOBOAHUKOBBIX MaTepUaioB” B ak THBHOH (opme

Moapo6Has nHgopMaLms 06 NCNob30BaHUM TEXHOMOMMK NpuBoAMTCS B "LLInwKMH A. B. ViccnegoBaHune gimanyecknx
CBOWACTB MaTepmanos. [B 4 u.]. Y. 3 : yuebHO-MeTogMYeckoe nocobme / A. B. LUnwkuH, O. C. AyTtosa ; HoBocwb. roc.
TeXH. YH-T. - HoBocmbmpcek, 2011. - 38, [3] c. : Tabn., un. - Pexxum

poctyna:http://elibrary.nstu.ru/source?bib _id=vtls000155949"

4 |TpeHI/IHF-CeMVIHapZ|\/|aFHI/ITHbIe CBOWCTBA

Kparkoe onucanue npumenenns: 3anura jadoparoproii padotsl "HccneqoBanue OCHOBHBIX
MAarHUTHBIX CBOMCTB MAarHUTO-MSATKHX MaTepHasioB" B aKTHCHOM (opme.

Mogpo6Has nHhopmaLms 06 NCNonb3oBaHMK TeXHONOrK npueoamnTea B "LLUnwkuH A. B. ViccnegoBaHme hnsnyeckmx
CBOICTB MaTepuanos. [B 4 u.]. Y. 2 : yuebHo-meToanyeckoe nocobme / A. B. LUnwkuH, O. C. AyTosa ; HoBocub. roc.
TeXH. YH-T. - HoBocmbupck, 2010. - 50, [1] c. : un., Tabn.. - Pexxum goctyna:
http://www.ciu.nstu.ru/fulltext/textbooks/2010/shishkin.pdf"

5 |TpeH|/|Hr-ceMMHap:,ﬂ,maneKTpmquKme noTepu

Kparkoe onucanue npumenenus: 3aniura jaboparopuoii pabots! "Uccnenosanue
TUAJIEKTPUYIECKOH MTPOHULIAEMOCTH M TUAJIEKTPUUYECKUX MOTEPDh B TBEPABIX TUIJIEKTPUKAX" B
aKTUBHOU (hopme

Moapo6Has nHgopMaLus 06 NCNoIb30BaHUM TEXHOMOMMW NpuBoAMTCS B "LLnwkmH A. B. ViccnefoBaHune gm3nyecknx
CBOIiCTB MaTepuaos. [B 4 u.]. U. 1 : yuebHO-mMeTOaMuecKoe nocobue / A. B. LLunwkuH, O. C. yTtosa ; HoBocu6. roc.
TexH. yH-T. - HoBocmbupcek, 2009. - 57, [2] c. : wn.. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000120265"




6 |TpeHuHr-cemmHap:MexaHu4ecKme CBOVCTBA MaTepuanoB

Kparkoe onucanue npumenenus: 3aniura jaboparopHoii pabots! "UcneiTanue Ha pacTskeHne"
B aKTUBHOH (opme

Moapo6Has nHgopMaLms 06 NCNob30BaHUM TEXHOMOMMK NpuBoAMTCS B "LLnWwkMH A. B. ViccnefoBaHune gmanyecknx
CBOWCTB MaTepmasnos. [B 4 u.]. Y. 4.1 : y4ebHO-meTogMYecKoe nocobue / A. B. LUnwkuH, O. C. AyTtosa ; HoBocub.
roc. TexH. yH-T. - HoBocubmpck, 2012. - 62, [1] . : Tabn., Cxembl. - PeXxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000171092"

7 |TpeH|/|Hr-ceMV|Hap:I'Ipo60|7| [N3NEKTPUKOB

Kparkoe onucanue npumenenun: 3antura jaboparopuoii pabotsl "Uccnenopanue
AEKTPUYECKON TPOYHOCTH TBEPBIX AUAJIEKTPUKOB" B aKTUBHOM (opme

Moapo6Has nHgopMaLms 06 NCNob30BaHUN TEXHOMOMMW NpuBoaAMTCS B "LLIMwKMH A. B. ViccnegosaHue gmanyecknx
CBOWACTB MaTepnanos. [B 4 u.]. Y. 1 : yuebHO-MeToAMYecKoe nocobme / A. B. LUnwkuH, O. C. AyTtosa ; HoBocub. roc.
TeXH. YH-T. - HoBocmbupck, 2009. - 57, [2] c. : wn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000120265"

6. MpaBunna aTTecTayum oby4varoLmxcs rno y4ebHom gucumninHe

[na aTTecTaymm obyyatoLmMxcs No AUCUUNINHE UCNO/b3YeTCs 6anbHO-PERTUHIOBas CUCTEMA
(BPC), no3sonstoLLas BbICTaBNATb OLEHKM MO TPaaMLUMOHHON LwKane n 15-ypoBHesou ECTS.

Kpatkas nHpopmauums o bPC npvseseHa B 1a6s. 6.1.

Tabnunua 6.1
MuH. <
OueHvBaeMble BUbl JeATE/IbLHOCTU 06yyatoLmxcs 6amn MakcuMasibHbIN 6ann
CemecTp: 5
lloocomoexka x sansamusm. IlonroroBka K 1abopaTopHBIM 0
pabotam 1o y4eOHO-METOMUYECKUM MOCOOUSIM

KoHTponupytoLmne MaTepuanbl NPUBOAATCS B "LLIMILKUH A. B. DneKTPOTEXHNYECKOE U KOHCTPYKLIMOHHOE MaTepuanoBeseHe [SNeKTPOHHbIA pecypc] : 3NeKTPOHHbIN
y4e6HO-MeTOANYECKMIA Komnneke [ans cTyfeHToB ®MA] / A. B. LLnwkuH, O. C. flytoBa ; HoBOCKG. roc. TexH. yH-T. - HoBocnbmpck, [2014]. - Pexxkum gocTyna:
http://elibrary.nstu.ru/source?bib id=vtls000185228. - 3arn. ¢ 3KpaHa."

CamocmosmenvHoe uzyyeHue meopemuyecko2o Mamepuaia: 0
CamocrosTenbHas paboTa Mo U3yYeHHIO TeOPETHIESCKOTO
marepuaia

KoHTponupytoLmne matepuanbl NpuBoAaTes B “LLIMILKUH A. B. DneKTPOTeXHNYECKOe N KOHCTPYKLIMOHHOE MaTepranosefeHie [SneKTPOHHbINA pecypc] : 3N1eKTPOHHbIN
y4ebHO-MeToAMYeCKUi Komnneke [ans cTyaeHToB ®MA] / A. B. WnwkuH, O. C. AyToBa ; HoBOCKG. roc. TeXH. YH-T. - HoBocuGupck, [2014]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib id=vtls000185228. - 3arn. ¢ skpaHa."

Jlexyusa Nel: Benenue, cuctema Fe-Fe3C, Tepmuyeckast 0 6
obpaborka

KoHTponupytoLmre MaTepuanbl NpUBOAATCS B “LLIMILKUH A. B. DneKTPOTEXHNYECKOe N KOHCTPYKLIMOHHOE MaTepuanoBefeHe [SNeKTPOHHbIA pecypc] : 3N1eKTPOHHbIN
y4ebHO-MeToANYECKUA Komnneke [Ans cTyaeHToB ®MA] / A. B. LLnwkmH, O. C. [lyToBa ; HOBOCWG. roc. TexH. yH-T. - Hoocubupcek, [2014]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000185228. - 3ar. ¢ sKkpaHa."

Jlexyus No2: MexaHnudueckue CBOMCTBA MaTEPHATIOB. 0 6
KouctpykinonHast mpouHocTb. Kimaccudukarus 1 MapkupoOBKa
METAJUJIOB U CILJIABOB

KoHTponupytowimne matepuanbl NpuBoaaTes B "LLIMILKUH A. B. Dn1eKTPOTEXHNYECKOE N KOHCTPYKLIMOHHOE MaTepuaoBefeHe [SNeKTPOHHbIA pecypc] : 3N1eKTPOHHbIN
y4e6HO-MeTOANYECKMIA KoMnneke [ans cTyfeHToB ®MA] / A. B. LnwkuH, O. C. fytosa ; HoBOCKG. roc. TexH. yH-T. - HoBocnbmpcek, [2014]. - Pexxum gocTtyna:
http://elibrary.nstu.ru/source?bib id=vtls000185228. - 3ar. ¢ 3KpaHa."

Jlexyusa No3: DnekTpo- U TEIUIOMPOBOIHOCTh B METAJLJIaX. 0 6
DnexTpou3UUeCcKre CBOMCTBA TBEPIBIX TIOTYIIPOBOIHUKOB U
TUJIEKTPHUKOB

KoHTponupytoLmne MaTepuanbl NPUBOAATCS B “LLIMILKUH A. B. DneKTPOTEXHNYECKOe N KOHCTPYKLIMOHHOE MaTepuanoBefeHe [SNeKTPOHHbIA pecypc] : 3N1eKTPOHHbIN
y4ebHO-MeToANYECKUA Komnneke [Ans cTyaeHToB ®MA] / A. B. LLnwkmH, O. C. [lyToBa ; HOBOCWG. roc. TexH. yH-T. - Hoocubupcek, [2014]. - Pexum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000185228. - 3ar. ¢ 3KpaHa."

Jlabopamopnas Ne4: UccnenoBanre MeXaHUUECKUX CBOHCTB 2 12
METAJUINYECKUX CIJIAaBOB

KoHTponupytoLmne MaTepuanbl nNpuBogaTes B "LLIMIWKUH A. B. ViccnefoBaHune usnyecknx cBoicTB maTepuanos. [B 4 u.]. Y. 4.1 : yueGHo-MeTOAMYecKoe nocobue / A.
B. LnwwkuH, O. C. [lyToBa ; HoBoCK6. roc. TexH. yH-T. - HoBocmbunpcek, 2012. - 62, [1] c. : Tabn., cxembl. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000171092"




Jlabopamopnas Ne5: UccnenoBaHue 3JIEKTPUYECKUX CBOMCTB 2 12
MPOBOAHUKOBBIX MaTEPHUATIOB

KoHTponupytowme Matepuasbl npueoAaaTes B “LUnwkuH A. B. ViccnegoBaHue (hrsnyeckux CBONCTB MaTepnasios. [B 4 u.]. Y. 3 : yuebHO-MeToAmnueckoe nocobue / A. B.
LLnwkuH, O. C. flyToBa ; HoBocwmb. roc. TexH. yH-T. - HoBocnbmpck, 2011. - 38, [3] c. : Tabn., un. - Pexxum goctyna:http://elibrary.nstu.ru/source?bib_id=vtls000155949"

Jlabopamopnas No6: UccnenoBanue pusnueckux CBOWCTB 2 12
TIARJIEKTPUKOB

KoHTponupytoLmne MaTepuanbl NpuBoAATes B "LLIMWKUH A. B. ViccnefoBaHune Guanyeckux cBoiicTB Matepuanos. [B 4 u.]. Y. 1 : yue6HO-MeTogMYeckoe nocobue / A. B.
LLnwkuH, O. C. [lyToBa ; HoBocKb. roc. TexH. YH-T. - HoBocnbmpck, 2009. - 57, [2] c. : un.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000120265"

Koumponvrwvie pabomei: Auamus T-x nuarpamMmmbl COCTOSHUS 3] 26
OWHaApHON cCHCTEMBI 1 OOOCHOBAaHHBIN BBIOOP MaTepHaia o
TEXHUYECKOMY 33aHUIO.

KoHTponupytoLmne MaTepuanbl NpUBOAATCS B "LLIMILKUH A. B. DNeKTPOTEXHNYECKOE N KOHCTPYKLIMOHHOE MaTepuanoBeseHe [SNeKTPOHHbIA pecypc] : 3NeKTPOHHbIN
y4e6HO-MeTOANYECKMIA KoMneke [ans cTyfeHToB PMA] / A. B. LnwkuH, O. C. fytosa ; HoBOCKG. roc. TexH. yH-T. - HoBocnbmpcek, [2014]. - Pexxum gocTtyna:
http://elibrary.nstu.ru/source?bib id=vtls000185228. - 3arn. ¢ 3KpaHa."

3ayem: ATTecTaums CTyAeHTa IO Kypcy B BHIE OTBETOB Ha 5 20
BOIIPOCHI

KoHTponupytoLmne matepuanbl MpuBoAATes B “LLIMILKUH A. B. DneKTPOTeXHNYECKOe N KOHCTPYKLIMOHHOE MaTepuanosefeHie [SneKTPOHHbIA pecypc] : 3N1eKTPOHHbIN
y4ebHO-MeToAMYecKuii Komnneke [ans ctyaeHToB ®MA] / A. B. LWnwkwuH, O. C. AyToBa ; HoBOCWG. roc. TeXH. yH-T. - HoBocu6upck, [2014]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib id=vtls000185228. - 3ar/. ¢ 3KpaHa."

B Tabnuue 6.2 npeAcTaBneHO COOTBETCTBMUE (HOPM KOHTPONS 3asBNSEMbIM TPEOOBaHNAM K
pe3ynbTaTam OCBOEHUS AUCLMM/INHBI.

Tabnunua 6.2
Koae! DOopMbI KOHTPONSA
KoMneTeH
“ PesynbTaTbl 06yyeHUs
L 3awmTa | KoHTp. 3
eroc np pab. aqer

OMK .2 34. 3HaTb (DU3MNYECKYIO CYLLIHOCTb AIBMEHUIA, NPOUCXOASALLMX B MaTepuanax B yCOBUAX
"“ |nponsBoACcTBa U IKCMyaTaLWM U3AENNIA N3 HUX MO/ BO3[EACTBUEM BHELLIHWUX (DaKTOPOH

y1. yMeTb OCYLLECTBAATb NIaHUPOBaHKe, MOArOTOBKY U BbIMO/IHEHVE TUMOBbIX
MK.1 |[3kcneprMeHTaIbHbIX NCCNef0BaHWIA 3EKTPOTEXHNYECKOTrO 060PYA0BaHMSA U CUCTEM +
Mo 3alaHHOW MeTOANKe

MK.3 33. 3HaTb 3N1EKTPOTEXHNYECKME MaTepUasibl B KAYeCTBE KOMIMOHEHTOB
' 31EKTPOTEXHUYECKOT O U 3N1EKTPOTEXHONOrMYECKOro 060pyL0BaHUA

y2. yMeTb BblGMpaTb MaTepuasnsl, OLEeHMBATL Y NPOrHO3MPOBAaThL MOBeeHMEe MaTepuana
1 NPVYKH OTKA30B NPOAYKLMN MOJ, BO3AECTBMEM Ha HUX Pa3fINUHbIX + + +
3KCN/yaTaUMOHHbIX (PaKTOpPOB

®OH/ OLEHOYHBIX CPEACTB MO AMCLMMIIMHE NPeACTaBNEH B NPUnoXeH Ne 1 K paboyeli
nporpamme.

7. lutepatypa

OcHoBHast iMTepaTypa
1. Marepuanoseznenrie. TeXHONOTHsI KOHCTPYKIIMOHHBIX MATEPHANIOB | yueOHOe nocobue / [A. B.
MIumkus u ap.] ; mox pen. B. C. Uepemnuuenko. - Mocksa, 2009. - 751 ¢. : wn., Tabn.. - ABT.
yKa3aHbl B BbIII. JIaH..
2. MarepuanoBenenue. TexHONIOrusl KOHCTPYKLIHOHHBIX MAaTEPUAJIOB ;| ydeOHOe mocobue njisi By30B
T10 HAMPAaBJIEHHIO MOATOTOBKH "DJIEKTPOTEXHUKA, dJIEKTPOMEXaHUKA U dJieKTpoTexHoorun" / [A.
B. HIumikus [u ap.] ; mox pen. B. C. Uepenuuuenko. - M., 2008. - 751 c¢. : wi., Tabi1., cXeMbl
3. Marepuanosenenue. TexHOIOr Ui KOHCTPYKIIMOHHBIX MATEPHAJIOB ;| yueOHOE OcoOue AJisi By30B
T10 HAMPAaBJIEHHIO MOATOTOBKH "DJIEKTPOTEXHUKA, dJIEKTPOMEXaHUKA U dJieKTpoTexHoorun" / [A.
B. HIumikus [u ap.] ; mox pen. B. C. Uepenuuuenko. - M., 2007. - 751 c¢. : wi., Tabi1., cCXeMbl
4. Marepuanosenenue. TexHOIOr Ui KOHCTPYKIIMOHHBIX MATEPHAJIOB ;| yueOHOE ocoOue AJisi By30B
T10 HAMPAaBJIEHHIO MOATOTOBKH "DJIEKTPOTEXHUKA, dJIEKTPOMEXaHUKA U dJieKTpoTexHoorun" / [A.
B. HIumikus [u ap.] ; mox pen. B. C. Uepenuuuenko. - M., 2006. - 751 c¢. : wi., Tabi1., cXeMbl



5. Mumkua A. B. DnekTpoTeXHUYeCKoe U KOHCTPYKLIHOHHOE MaTepHuaioBeeHueE [ DIeKTPOHHBIN
pecypc] : SJIEKTPOHHBIN yueOHO-MeTOANYeCKUii KoMITIeKe [mist ctynentos ®MA] / A. B.
Mumkun, O. C. ytoBa ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, [2014]. - Pexxum moctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000185228. - 3ars. ¢ sxpana.

6. ObC HznarenscTBO «Jlaupy [DnekTpoHHEIN pecypc] : 21eKTpOHHO-ONOIMOoTe Hast CUCTEMA. -
[Poccust], 1993. - Pexum moctyma: http://e.lanbook.com. - 3ari. ¢ sxpana.

7. Hlumkua A. B. Marepunanosenenue. TexXHONIOTHS KOHCTPYKILIMOHHBIX MaTEPUAJIOB
[DnexTpoHHBII pecypc]| : 3JeKTPOHHBIN yueOHo-MeTonudeckuii komruiekc / A. B, IlumkuH |
Hosocub. roc. texH. yH-T. - HoBocubGupck, [2011]. - Pexum nocrymna:
http://courses.edu.nstu.ru/index. php?show=155&curs=308. - 3ars. ¢ sxpana.

[ononHuTensbHasa nuTepaTypa

1. Marepuanosenenue. TexHONIOr U KOHCTPYKITUOHHBIX MaTepuaioB. T. 1. DaeMeHTsI
TEOPETUUECKUX OCHOB MaTEPUATIOBENEHHUS U TEXHOJIOTHUH TOTyUEHHS] MaTepUasioB | [yueOHHK / A.
B. lumkun, B. C. Uepenuuuenko, A. H. Uepenanos, B. B. MapycuH] ; mox pen. B. C.
UYepenuuuenko ; Horocu®. roc. TexH. yH-T. - HoBocubupck, 2004. - 447 ¢. : un.. - Pexxum gocryna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000031662

2. Marepuanosenenue. TeXHOIOT U KOHCTPYKIIMOHHBIX MarepuanoB. T. 2 : [yueOHuUK 1yist By30B /
A. B. lIumkuH u ap.] ; nox pen. B. C. Yepeguuuenko ; Horocu®. roc. TexH. yH-T. - HoBocuOuUpCK,
2004. - 506 c. : wn.. - Pesxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000031536

3. DNeKTpOoTeXHHYECKOe MaTepuaioBeieHre. MeTaibl U MeTAJUTHYECKUE CIUIABHI | DJIEKTPOHHOE
yueO. mocodue. Bepcusi 1. 01 / HoBocu6. roc. TexH. yH-T 1 ap. ; A. B. Illumkun, B. C.
Yepenuuuenko, M. C. Maitnarames u ap, 2000

4, MInmkuH A. B. DnexTpoTeXHUYecKOe METAUIOBEAEHHE | yueOHOe MocoOue AJisi MOATOTOBKH
6akanaspoB OM® / A. B. Illnmkun ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 1997. - 70 ¢. : mi.

VIHTepHeT-pecypchbl
1. 3BC HI'TY : http://elibrary.nstu.ru/

2. OBC «MznmarensctBo Jlaney : https://e lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/
4. 9BC "Znanium.com" : http://znanium.com/

5.

8. MeToauyecKoe 1 NPorpammMHoe obecreyeHue

8.1 MeToaunyeckoe obecrneyeHme

1. Mumkua A. B. Uccnenosanue ¢usndeckux cBolicts Mmatepuaios. [B 4 q4.]. Y. 1:
yuebHo-mMeTonuueckoe mocodue / A. B. llumkun, O. C. lytoBa ; HoBocub. roc. TexH. yH-T. -
Hosocubupck, 2009. - 57, [2] ¢. : wi.. - Pesxxum poctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000120265

2. [Mlumkun A. B. MccnenoBanue pusnueckux cBoiicTB marepuanos. [B 4 4.]. Y. 2 :
yuebHo-meTonuueckoe mocodue / A. B. lumkun, O. C. [lytosa ; HoBocub. roc. TexH. yH-T. -
Hosocubupck, 2010. - 50, [1] ¢. : wur., Tabm.. - Pexxum moctyma:

http://www.ciu.nstu. ru/fulltext/textbooks/2010/shishkin. pdf

3. Mumkua A. B. UccnenoBanue ¢pusrveckux CBOMCTBE MaTepuayioB. [B 4 4.]. Y. 3 :
yuebHo-metonuueckoe mocodue / A. B. Illumkun, O. C. [lytosa ; HoBocub. roc. TexH. yH-T. -
Hosocubupck, 2011. - 38, [3] c. : Tabun., un. - Pexum

nocryma:http://elibrary nstu.ru/source?bib_1d=vtls000155949



4, Mumkuu A. B. UccnenoBanne gusnueckux cBOWCTB marepuaios. [B 4 4.]. Y. 4.1 :
yuebHo-meTonuueckoe mocodue / A. B. umkun, O. C. [lytosa ; HoBocub. roc. TexH. yH-T. -
Hosocubupck, 2012, - 62, [1] c. : Tabn., cxemsl. - Pexxum moctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000171092

5. Mumkun A. B. UccnenoBanne ¢usndeckux CBOWCTB MaTepuasios. . 4.2 :
yuebHo-metomuueckoe mocodue / A. B. IMlumkun, O. C. Jlytosa ; HoBocub. roc. TexH. yH-T. -
Hosocubupck, 2013. - 45, [3] ¢. : mi., Taba.. - Pexxum moctyrma:

http://elibrary. nstu.ru/source?bib_id=vtls000182260

8.2 CneupnannsnpoBaHHoe nNporpaMMHoe o6ecrneyeHmne
1 Windows
2 Office

9. MaTtepuranbHO-TEXHMYECKOE 06ecneveHme

Ja6opaTopHbIii CTeH/

Ne HanmeHoBaHue Ha3HaueHue

1 |YHuBepcanbHas UcnbITaTeNbHas MalliiHa YuebHsbIii npoLiecc
AGS-J

2 |ABTOMAaT.Nab.ycTaHOBKA ANs UCCNefoBaHMs  |yueGHbIli npoLiece
MarHUTOMSrKUX MaTepuanos

3 |Becbl JW-1.300 nanabopaTopHble YuebHbIin npouecc

4 |N3mepuTtens emkoctn RLC E7-22 Yu4ebHbIli npouecc

5 |KomnnekT fonofHUTENbHOro 060pyA0BaHMs | Y4ebHbI npouecc
ans mawnHel AGS-J

6 [/1ab6.cT."3yyeHre AnanekTpmu. Y4ebHbIiA npouecc
MPOHULLIAEMOTY N AN3NEKTPUY. NOTEPb B TBEP.
Ananekp."

7 |Nab6.cT."N3yyeHme yaenbHbIX 3NEKTPUYECKUX | YUebHbIn npouecc
CONpaT1BAEHNI TBEPAbIX AN3NEKTPUKOB"

8 [/1ab.cT."3yyeHne aneKTprYecKor NPOYHOCTM| Y YebHbI npoLecc
TBEPAbIX AN3NEKTPUKOB"

9 |3nekTponeyb CHO-2.3,3.4,2.3/11/2.6/220/50 |Y4ebHbIl npouecc

10 |ABTOMaT.Nnab.ycTaHOBKa 418 UCCNefoBaHWs  |y4ebHbIin mpouecc
MarHUTOMArknux marepnanos MB-MM




denepanbHOE rOCyIapCTBEHHOE OIOPKETHOE 00pa30BaTENIbHOE YUPEkKACHUE
BBICLIETO 00pa30BaHUs
«HoBocubupckuii rocy1apCcTBEeHHBI TEXHHUECKUH YHUBEPCUTETY

Kadenpa aBroMaTH3upOBaHHBIX JEKTPOTEXHOIOTUIECKUX YCTAHOBOK

“YTBEP)XKJIAIO”

JIEKAH ®MA

K.T.H., morieHT M.E. Bunsbeprep
2 r.

(13

O®OH/] OUEHOYHLBIX CPEJICTB

YYEBHOU JUCHUTNJIAHBI

DJIEKTPOTEXHNYECKOe H KOHCTPYKIIHMOHHOE MaTepHaJioBeieHne
ObpazoBatenpHas nporpamma: 13.03.02 DiekTposHepreTuka 1 ANEKTPOTEXHUKA, TPOPHIIb:
DNEeKTPOTEXHUKA, DJIEKTPOMEXaHUKA U 3IEKTPOTEXHOJIOTUU

HoBocubupck 2017



1. OO000meHHas1 CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM THCUMILINHBI
O6o0mmeHHas cTpykTypa (OHIA OLEHOYHBIX CPEACTB MO JAUCIHUINJIHHE

KOHCTPYKLIMOHHOE MaTepualioBe/ieHHe MpuBeaeHa B Tabnuie.

DIJIEKTPOTEXHUYECKOE U

Tabmuna

STanpl OLEHKH KOMIETEeHIH i

o Hoxasarean Meponpusitus
copmupoBanHocTH
®opmupyemble . TeKylero
pMupy KOMIIeTeH UMt Tembl IIpomesxyTounas
KOMIIETeHIIUH KOHTPOJS
(3HaHMs, yMeHUsl, (kypcoBoi arrecrauus
JK3aMeH, 3a4eT
HABLIKH) npoexr, PI3(P) | ¢ > 3aer)
u 1p.)
OIIK.2 ciocobHOCTh |3HaTh pu3uueckyr |['eTeporeHHble paBHOBECHUS KoutponbHast  [3auet, BOIPOCHI:

MPUMEHSTD CYIIHOCTb siBlicHuH, |VccneoBanne MeXaHUUECKUX CBOWCTB  |paboTta, otyersr |1.1-1.21, 2.1—
COOTBETCTBYIOIIMMA  |IPOUCXOMSAIIUX B METAJNIMYECKUX CIIJIABOB o 2.21,3.1-3.21,
¢usuko- MaTepHaiax B HccnenoBanne GpU3NUECKHX CBOWCTB nabopatopueim (4.1-4.21, 5.1
MaTeMaTHIECKUI YCIIOBHSIX TTUDIICKTPUKOB paboTam. 5.21,6.1-6.21.
amrmapar, MeTOIBI MIPOU3BOJICTBA U HccnenoBanue 3IIeKTPUIECKIX CBOHCTB
aHanmm3a u AKCILTyaTaI[IH TIPOBOTHIKOBEIX MaTepPHajIOB
MOJICITNPOBAHMUS, m3nenuit u3 Hux noy | Kmaccudukamnus npomeccos npu
TEOPETHIECKOTO U |BO3ICHCTBHEM MOJTYYCHUN KPHUCTAIIIOB
SKCIICPUMEHTANBHOT |BHEUTHHX (pakTopoB |HekoTopsle mporecchl 00pa3oBaHUs
0 UCCJICZOBAHUS MIPU HOBOI1 (pasbr
peuieHun Tepmuueckast 06padboTka
npo¢eCCUOHATBHBIX
3a1a4
[K.1/HU YMmeTh ocymecTBiATh | MccnenoBanne MexaHuueckux cBocTB  |KonTponpHast — |3ader, BOIPOCHI:
CIIOCOOHOCTh IJIaHUPOBAHHUE, METaJUTMYEeCKUX CIUTaBoB MccnenoBanue |padota, otuets! |1.14, 2.1, 2.3—
y4acTBOBAaTh B MIOATOTOBKY U (h3MUecKUX CBOWCTB JUAIIEKTPUKOB o 2.12,2.16-2.18,
TUTAHUPOBAHUH, BEITIOJTHCHHE HccnenoBanue 3nmeKTpuIeckux cBoiictB  |mabopatopueim |3.1-3.21, 4.1-
[MOITOTOBKE U THITOBBIX MIPOBOTHIUKOBEIX MaTepPHajIOB paboTam. 4.15,5.1-5.5,
BBIITOJTHEHUH 9KCICPUMEHTAIBHBIX 5.9-5.13, 5.16—
THITOBBIX HCCIIEI0OBaHUI 5.21.
SKCIEPUMECHTANBHBIX |3JIEKTPOTEXHUIECCKOT
HCCIIeIOBaHHUH TIO 0 000pyIOBaHUSA U
3aJJaHHON METO/IMKE |CHUCTEM I10 331aHHOM
METOJIUKE
MK.3/TIK 3HaTh HccnenoBanue Mmexannueckux cBOUCTB  |KoHTponpHas  |3aueT, BOIPOCHI:
CIIOCOOHOCTh AIEKTPOTEXHUYECKUE |METAJUIMYECKUX CIIJIABOB pabota, ortuerst |3.9, 4.10-4.13,
MPUHUMATh y4acTHE |MaTepuabl B HccnenoBanue hU3NUECKUX CBOMCTB o 4.16-4.21,5.2—
B IPOCKTHPOBAHUM  |KaueCcTBE JTUDJICKTPUKOB naboparopusiM 5.3, 5.6-5.7, 6.1—
00BEKTOB KOMIIOHEHTOB HccnenoBanne J1€KTPUYECKUX CBOWCTB | paboTam. 6.4,6.21.
IpOPECCUOHANTBHON |3JEKTPOTEXHUIECKOT |IIPOBOJIHHUKOBBIX MAaTCPHAIIOB
JICSITETHHOCTH B ou Knaccugukanus nporeccos npu
COOTBETCTBHH C ANEKTPOTEXHOJIOTHYE |[TONYYCHUH KPHCTAIUIOB
TEXHUYECKUM ckoro obopynoanus |Knaccudukanus, cBoiicTBa U MOITydeHHE
3aJJaHHEM H KOMIIO3UTOB
HOPMAaTUBHO- Kpucrannuzanus.
TEXHUYECKOU MarnuTtHble CBOMCTBA TBEPJIBIX TEI
JIOKyMEHTalueH, [onmy4yenne aMop(HBIX CTPYKTYp
cobutonas [MonyueHne u CTPYKTypa CTalIbHOTO
pasiiuyHbIe MOJIMKPHUCTAIUTHYECKOTO CIIUTKA
TEXHUYECKUE U Crioco0FbI MoTy4eHHss MOHOKPHCTAILIOB
9KOJIOTNYECKHE DIEKTPO- ¥ TEIUIONPOBOIHOCTH B
TpeOOBaHUs MeTaiax
DNEKTPOTEXHUICCKHE U
KOHCTPYKIIMOHHBIC MaTCPUAIBI KaK
KOMIIOHCHTHI 000PYI0OBaHHUS
DnexkTpou3ndecKre CBONCTBA TBEPIBIX
TIOJTYTIPOBOTHIKOB U TUDJICKTPUKOB
TTK.3/TIK YMeTh BIOUpATh UccnenoBanme Mexanudeckux cBoctB |KontponbHas — |3ader, BOPOCHL:
MaTepHaIbl, METAJUTMIECKUX CIIaBOB pabora. 1.1-121,2.1-
OLICHUBATh U HccnenoBanue hU3NIECKUX CBOMCTB 2.21,3.1-3.21,
MIPOTHO3UPOBATH JINDJIEKTPUKOB 41-4.21,5.1-




MOBEIEHNE HccnenoBanue 3JeKTPUYECKUX CBONCTB 5.21,6.1-6.21.
MaTepHala ¥ IPUYKH |[TPOBOIHHUKOBBIX MaTePHAIOB
oTka3oB npoaykiun | Kimaccudukarus mporeccos npu
10T BO3ICHCTBHEM HAa | TOJYYCHUH KPHCTAIIIOB

HUX Pa3JINIHbIX Kraccudukamms, cBOMCTBA U MOIy4YEHHE
9KCIITyaTallHOHHBIX  |KOMIIO3UTOB
(axTopoB MarHuTHbIE CBOWCTBA TBEP/IBIX TEJ

O06paboTKa METAJUIOB IaBJICHUEM
[ony4yeHue U CTPYKTypa CTaIbHOTO
MOJUKPHUCTAIUTMYECKOTO CIIUTKA
CnocoOblI MoTy4eHHs MOHOKPUCTAIJIOB
DJIeKTPO- ¥ TEIUIONPOBOIHOCTE B
MeTaax

DNEeKTPOTEXHUIECKHE U
KOHCTPYKIIMOHHBIC MaTEPUAIIbl KaK
KOMITOHEHTBI 000PY10BaHHS
DnexTpou3nIecKie CBOMCTBA TBEPABIX
MOJTYTIPOBOTHUKOB U TUIJICKTPUKOB

2. MeToaMKa OLCHKH 3TANO0B ()OPMHPOBAHUS KOMIIETCHIIHI B PpaMKaX JUCHHUIINHBI.
3aget nmpoBOaUTCA B ycTHOU (popme, To Omyeram. [IpaBuia oneHku copMyTMpPOBaHbI B ACIIOPTE 3a4ETA.

Kpome Toro, chopMupoBaHHOCTh KOMIETEHIUI MTPOBEPSETCS MPHU MPOBEICHUN MEPONPHITUN TEKYILIErO
KOHTPOJIS, yKa3aHHbIX B TaOnuie pazjena 1.

B 5 cemecTpe 00s13aTeTbHBIM 3TAllOM TEKYIIEH aTTeCTAIMH SBIISICTCS KOHTPOJbHas paboTa. TpeboBaHus K
BBINIOJIHEHUIO KOHTPOJIBHOM paboThl, COCTaB W MpaBWila OLEHKH C(HOPMYIMPOBAHbI B Macnopre
KOHTPOJIbHOM paboThI.

OO01u1re npaBuiia BEICTABJICHUS OLIEHKU 10 AUCLUIUIMHE ONPEAEIAOTCs O0alIbHO-PEUTHHTOBON CUCTEMOM,
IPUBEIEHHON B paboyeil mporpaMMe AUCIUILIUHBL

Ha ocHOBaHuM NpHUBENEHHBIX Jajiee KPUTEPUEB MOXKHO CJieNaTh OOIUi BBIBOA O C(HOPMUPOBAHHOCTU
xomnerenuuit OIIK.2, ITK.1/HU, I1K.3/T1IK, 3a koTOopble OTBEUaeT AUCLUHUILUINHA, HA Pa3HBIX YPOBHSX.

O0mas xapakTepucTHKA YPOBHEH 0CBOCHHUSI KOMIIETCHIIHIA.

Hu:ke moporoBoro. YpoBeHb BBINOJIHEHHS pabOT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUM,
TEOPETUYECKOE COZIEPKAHNE Kypca OCBOEHO YaCTUYHO, MPOOEIIbl MOT'YT HOCUTD CYIIIECTBEHHBIN XapakTep,
HE00X0/IMMbIE IPAKTUYECKHE HABBIKU Pa0OThI C OCBOCHHBIM MaTepraioM cpOPMHUPOBAHBI HE TI0CTATOYHO,
OOJBIIMHCTBO NPETYCMOTPEHHBIX MPOrpaMMONl OOyueHHUs y4yeOHBIX 3aJaHM HE BBINOJHEHBI WU
BBITIOJIHEHBI C CYIIECTBEHHBIMU OLIUOKaMHU.

IloporoBblii. YpoBeHb BBIOJHEHUS PAa0OT oOTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOoOBaHUi,
TEOPETHUYECKOE COZIEPKAHNE Kypca OCBOEHO YaCTUYHO, HO MPOOEIb HE HOCAT CYIIECTBEHHOIO XapakrTepa,
HEOOXO/IMMBbIE MPAKTHYECKUE HAaBBIKU pabOThI C OCBOEHHBIM MaTepHaloOM B OCHOBHOM C(OpPMHUPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MporpaMMoil oOydeHus y4yeOHBIX 3a/laHUi BBIMOJIHEHO, HEKOTOphIE
BU/IbI 3aJTaHUH BBIITOJIHEHBI C OIIMOKaAMHU.

Ba3zoBblii. YpoBeHb BBINOJHEHUS] pabOT OTBEYAET BCEM OCHOBHBIM TpEOOBaHUSM, TEOPETHUYECKOE
coJiep’kaHHe Kypca OCBOEHO MOJHOCTBbIO, 0e3 MpoOesioB, HEKOTOpPhIE MPAKTUUYECKUE HABBIKM PabOThHI C
OCBOEHHBIM MaTepHaloM C(POPMUPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoN 00ydeHHUs
y4eOHbIE€ 3aJJaHMs BBIIIOJIHEHBI, KAYECTBO BBINIOJIHEHUS HU OJHOIO U3 HUX HE OLIEHEHO MHUHUMAJIbHBIM
YHCIIOM 0aJlIOB, HEKOTOPBIE U3 BHINOJIHEHHBIX 33JaHUH, BO3MOXKHO, COJIEpkKAT OLIUOKH.

IIpoaBuHYTHIA. YPOBEHH BHITIOTHEHHUS PabOT OTBEYAET BCeM TPEOOBAaHUSIM, TEOPETHUECKOE COMNEPKaHUE
Kypca OCBOEHO TOJIHOCTBIO, O€3 Mpo0eoB, HEOOXOIMMbIE TPAKTUYECKUE HABBIKA PAOOTHI C OCBOCHHBIM
MaTepuasioM CGHOPMHPOBAHBI, BCE MPEAYCMOTPEHHBIE TIPOrpaMMoOi OOydeHUs Yy4YeOHBbIC 3aJaHus
BBINOJIHEHBI, KAYECTBO MX BBIITOJIHEHHSI OIICHEHO YHCIIOM OaJIOB, OJM3KUM K MaKCHMAaJIbHOMY.



denepanbHOe roCyAapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE yUPEKACHHE
BBICIIEr0 00pa30BaHUs
«HoBocubupckuii rocy1apcTBeHHBIH TEXHUYECKUH YHHBEPCUTET
Kadenpa aBromatu3npoBaHHBIX 3JIEKTPOTEXHOIOTHYECKIX YCTaHOBOK

IHacnopr 3auera
10 IUCLUUIUINHE «DJIEKTPOTEXHUUECKOE U KOHCTPYKIIMOHHOE MaT€pUAIOBEIEHUE», 3 CEMECTP
1. MeToumca OI€EHKHN

3auer NpoBOAUTCS B YCTHOM (hopme, o 6uineram. buier popmupyercs no cienyromemMy npaBuiy:
NIepPBBI BONPOC BBIOMpAETCs U3 Uara3oHa BOIpocoB 1o Teme «Kiaccudukanuus u cTpykTypa TBEp-
JIBIX TeJ», BTOPOI BOIPOC M3 AMANa3oHa BOIPOCOB MO TeMe «MexaHHuecKue, 3JIeKTpUIecKue U Te-
JIOBbIE CBOMCTBA METAJUIOB U CIUIABOBY», TPETUI BOIIPOC U3 AMANa30HA BOIPOCOB IO TeMaM «PDa3o-
BbI€ IIpeBpaleHus» u «O6paboTka METaNIOB JaBJIEHUEM», YETBEPTHIN BONIPOC U3 UAla30Ha BOMPO-
coB 10 TeMaM « Tepmuueckas 00paboTka METaIOB U CIIaBOBY, «Kitaccudukanus KOHCTPYKIIMOH-
HBIX METAJUIOB U cIu1aBoB» U «Kitaccudukanus NpoBOIHUKOBBIX MAaTEPHAIIOBY, MATHIN BOIIPOC U3
JIMara3oHa BOIIPOCOB IO TeMaM «MarHUTHbIE CBOMCTBA U KIacCU(pHKALU MAarHUTHBIX MaTEPUAJIOB)
1 «OJIEKTPUYECKUE CBOMCTBA MOMYIPOBOJHUKOB U TUIIEKTPUKOBY, IIECTOW BONPOC U3 TUana3oHa
BOIpocoB 1o TemaM «Kiaccudukarus Tu3IeKTpUKOB 1 KOMITO3UIIMOHHBIX MaTepranoB» u «Obpa-
30BaHME HOBOM (ha3bl ¥ METO/IbI IOTYUYEHHUS KPUCTAJUIOB U aMOP(HBIX Te» (CIIUCOK BOIPOCOB MPH-
BEJICH HIDKE). B X0/1e 9K3aMeHa npernojaBaTens BIpaBe 3a/1aBaTh CTYJACHTY JOINOIHUTEIbHBIE BOIIPO-
CBI U3 o0mIero nepeyns (1. 4).

dopma Gusera 115 3a4era
HOBOCHUBUPCKHI I'OCYJIAPCTBEHHbBIN TEXHUYECKNII YHUBEPCUTET
®akynprer DMA
Bujer Ne
K 3aquy 110 JUCIIUIIJIINHEC «3J’I€KTpOTeXHI/I‘ICCKOC 58 KOHCTPYKLII/IOHHOC MaTCpI/IaJ'IOBe,I[eHI/Ie»

1. Kpucramisl, amop(hHBIE TeIa, KBa3UKPUCTAILTBI.

2. BausiHue XUMHYECKOTO COeIMHEHHS HA MEXaHUYECKUE U TeTJIOBbIE CBOWCTBA METAJUIMYECKUX
CILJIaBOB.

3. YcnoBus ¢azoBoro paBHoBecus. [IpaBmiio a3z ['mdOca.

4. Omxur. Omxur 1-ro pona. 'omorenunzanusi. OTKUT 17151 CHSITUSL OCTATOYHBIX HAPSKCHUM.

5. MarauTtHasi IpOHUIIAEMOCTh U MarHUTHAs! BOCIPUUMYUBOCTb.

6. CEerHeTOIEKTPUKH.

YTBepxkaaro: 3aB. kapeapoir ADTY Amudepos A.N.
(monmucek)

(mara)

2. Kputepun oneHku

CTyneHT nomyckaercst K 3a4€Ty TOJIBKO MOCIIE 3alIUThI BCEX JIAOOPATOPHBIX PA0OT U KOHTPOJIb-

HOM pa0boTEHI.
* [Ipu oTBeTe Ha BONPOCHI CTYJICHT JOJDKEH MOKa3aTh 3HaHus, orBevatronre MH3K — munumansHo-
My Habopy (3apaHee coolIraeMbIM penoaasareneM) 3HaHui o kypey. MH3K Bkimtovaer: kinaccu-
(buUKaIKo 1 MApKUPOBKY CIIABOB HAa OCHOBE JKeJe3a, MU, aTFOMUHUS; ONPEACICHHE OCHOBHBIX
BUJIOB TEPMHUYECKON 00pabOTKH METAJIOB; ONpEACICHUs OIUMEPa, CTEKIIA, PE3UHBI, KOMIIO3HIIH-
OHHOI'0 MaTepuaia, MarHUTOMSATKOTO U MarHUTOTBEPIOTO MaTepPHaJIOB, IPOBOJAHUKA, TUDIICKTPUKA,
MOJTYIPOBOIHHUKA; OMPENIEICHUE U SANHUIIBI H3MEPEHUSI MEXaHHUYECKHX, SJIEKTPHUYECKIX, MATHUT-
HBIX U TEIJIOBBIX CBOMCTB MaTtepuaioB. Eciu, CTyIeHT He MOXKET OTBETUTh Ha TIOJIOBHHY BOIIPOCOB
MH3K wnnm noka3biBaeT MX HE3HaHUE IPH OTBETE Ha BOMPOCHI 3a4€Ta, TO OTBET Ha OMJIET JUIs 3a4eTa
CUMTACTCS HEY/I0BJIETBOPHUTEIBHBIM, OLIEHKA COCTABISIET <J OA/108.



» OTBeT Ha OWJIeT JUIsl 3a4eTa 3aCUUTHIBAETCS HA OPOT0OBOM YPOBHE, €CIIM CTYAEHT IIPH OTBETE HA
Bonpocsl okasbiBaeT 3Hanuss MH3K (orBeuaer Gosee ueM Ha MOTIOBUHY BOMPOCOB, OTHOCSIILIUXCS K
MH3K, cM. BrIIIE), JacT onpeaesieHne OCHOBHBIX MOHSTHH, HO HE MOXET IMOKa3aTh PUIHMHHO-
CJICICTBCHHBIC CBS3H SBJICHUH, JOMYCKAET OMTUOKH, OLIEHKA COCTaBIIsAeT 5—12 6annos.

* OTBeT Ha OmiteT JuIsl 3a4eTa OMJIEeT 3aCUMTHIBAeTCS Ha 0230BOM YPOBHE, €CIIM CTYAEHT IIPU OTBETE
Ha Bonpockl nokassiBaeT 3HaHuss MH3K B nonnoM o0béMe, hopMyarpyeT OCHOBHbIE OHATHS, 3a-
KOHBI, 1a€T XapaKTEPUCTUKY IIPOLIECCOB, SBJICHUH, IPOBOAUT aHAJIN3 IPUYHH, YCIOBUM, MOXKET
IPEJCTaBUTh KAUeCTBEHHBIE XapaKTEPUCTUKHU IIPOLIECCOB, HO HE3HAYUTEIIbHbIE OIINOKHU, OLIEHKa CO-
crasiser 13—17 bannos.

» OTBeT Ha Outer (U1 3aueTa OMIIeT 3aCUUTHIBAETCS HA MPOJABHHYTOM YPOBHE, €CIIU CTYJIEHT IIpU
OTBeTe Ha BOMpockl Moka3biBaeT 3HaHuss MH3K B nomHoM 00BEMe, IPOBOAUT CPaBHUTEIIBHBIHN aHa-
JIM3 TIO/IXOIOB, IPOBOIUT KOMIUIEKCHBIN aHAIN3, BBISBIISET TPOOIEMBI, IPe/IaraeT MeXaHu3MBbI pe-
LIEHUs, CIOCOOEH MPEICTaBUTh KOJTMUYECTBEHHBIE XapaKTEPUCTHKH ONPEIEIEHHBIX MTPOLIECCOB, MTPH-
BOJIUT KOHKPETHBIE PUMEPHI U3 MPAKTHKH, HE JOIYCKAeT OMNOOK U criocoO0eH 000CHOBaTh BEIOOP
MarepHasa u METOJI0B ero oopaboTkH, olieHka cocrasiser 18—20 b6annos.

3. llIxaJa oueHKH

Onenka crauu 3auéra:

- MUHUMaJIbHBIN Habop 3Haumii 1o kypcy (MH3K): 5 6annos;

- orcyrctBue y cryaenta MH3K (He moxer oTBeTHTh Ha osoBuHY BoripocoB MH3K nim mokassi-
BAeT WX HE3HAHHE NPU OTBETE Ha BOMPOCHI 3a4€Ta, BHE 3aBUCUMOCTH OT OLICHKH, TOJTYYEHHON 3a OT-
BETHI Ha WHBIE BOIIPOCHI ITPH ITpHueMe 3auéra): <5 6aimioB (He 3a4TEHO);

- pu Hanmuuu y cryaeata MH3K (5 6anioB) 1omomHUTENHHO OIIEHKA 33 KaX/IbI OCHOBHOM (3apa-
Hee W3BECTHBIH 110 OMIIETY, HE TOTIOJIHUTEIBHBIN) OTBET Ha BOIIPOC CTABUTCS B COOTBETCTBHE C Ta0I.
1 ¥ monpaBOYHBIM KO3 GHUIIMEHTOM, BRIYHUCIIIEMBIM 110 cienyromniei Gopmyne: k =15/ (6n), roe n —
KOJIMYECTBO OCHOBHBIX (3apaHee M3BECTHBIX 10 OMIIETY, HE JOMOJTHUTEIBHBIX BOIPOCOB K 3a4ETy;
eciu N = 6, toraa k= 0,417). KonuuecTBo 0aioB 3a 3a4éT paccuuThiBacTcs 1mo gpopmyie B =5 +
xkn.

Ta6muna 1 CTtouMoCTh B
Orenka oaytax, X

3- 1

3 2

4- 3

4 4

5- 5

5 6

3ayer cunuTaeTCs CIAHHBIM, €CIIM CyMMa OaJlIOB IO BCEM 3a/laHUsIM OHIIETa OCTaBIISIET HE MEHee 5
6amtoB (13 20 BO3MOXKHBIX).

B o0meit orieHke mo AUCHUILUIMHE OaJUThI 32 3a4€T YYUTHIBAIOTCS B COOTBETCTBUU C ITPABHIIAMHU
0aTbHO-PEHTUHTOBOW CHCTEMBI, IPUBEICHHBIMH B paboveil mporpaMme JUCHUTUINHBI.

4, BOHpOCbI K 3a4€Ty MO JMCHUILJIMHE «9J’I€KTpOT€XHI/I‘IGCK06 1 KOHCTPYKIIMOHHOC MAaTCPUAJIOBC-
JCHHUC»

Bompocs! k 3auery.
Ne | Bompoc Nel Bonpoc Ne2 Bonpoc Ne3 Bompoc Ne4 Bonpoc Ne5 Bompoc Ne6
1 Kpucramnsl, Bmmsane xumu- | Ycnosus dpazo- | Omxur. Ot1- MarnutHas Cerneroanek-
amop(HbIe Tena, | YeCKOro COelu- | BOTO PaBHOBE- xKur 1-ro MpOHUIIAE- TPHUKH.
KBa3WKpHCTall- | HEHHUs Ha Mexa- | cus. IlpaBuio pona. 'omo- | MOCTh M Mar-
JIBL. HUYECKUE U (a3 I'ubbca. TeHU3aLusl. HUTHAas BOC-
TETIOBBIE CBOM- OTxur i MPUIMYH-
CTBa METaJUIN- CHATHS OCTa- | BOCTb.
YECKHUX CIUIABOB. TOYHBIX




HaTpSKEHUIL.

Meramnyeckass | DHepreTuue- ®da30BbIC NIEpe- OTrxur 2-ro Knaccuduka- | [Ipe30nmexrpu-
cBs3b. Meran- CKHE 30HBI B xozs! 1-ro u 2- pona. Ion- LU MarHeTu- | Ku.
JIMYECKUE KpU- | MeTajllax, qu- TO poza. HBIN U He- KOB.
CTaJUIBL. SNEKTPUKAX U TIOJIHBIH OT-

MO YIIPOBOJHU- xwur. Hopma-

Kax. JU3aIMsL.

Nzorepmuue-
CKUIl OT)KUT.

[Ipoctpan- 3akoH Oma. YpaBHeHue 3akaJka. ®eppomarne- | [Tupoanexrpu-
CTBEHHAs pe- Bnusaue Tem- Knaneiipona - 3akanka 0e3 | THKW M aHH30- | KH.
HIeTKa: KyOnue- | meparypbl Ha Knaysnyca. nosmmop - TPONHMs Mar-
CKas — IpUMHU- 3JEKTPOCOIPO- HOTO Tpe- HHUTHBIX
tuBHas, OLIK, THUBJICHUE MeE- BpAILICHHUS. CBOIACTB.
I'IK: snemen- TaJUIoB.
TapHas s4eiika,
napameTpsl pe-
IIETKH, KOOp-
JUHAIIMOHHOE
4yucio, basuc,
KOMIAKTHOCTb.
ITpocTpan- Bnusinue TBep- p-T nuarpamma | 3akayika ¢ ®deppomar- DIIEKTPETHI.
CTBEHHas pe- JIOTO pacTBOpa U | COCTOSHUSA Of- nosmmop - HHUTHBIE JIOME-
meTKa: TeTpa- XUMHWYCCKUX HOKOMITIOHCHT- HBIM IIpE- HbI U BIIUSIHUEC
TOHaJbHAs — COCIMHEHUM Ha | HOI CUCTEMBI. BpAILlCHUEM. | MarHUTHOrO
NPUMUTHBHAS, 3JIEKTPOCOIPO- Ob6vemMHast U | MOJIS HA JO-
OLT: snemen- TUBJICHUE Me- [IOBEPXHOCT- | MEHHYIO
TapHas s4eiika, | TaJuIOB. Hasl 3aKajKa. | CTPYKTYpY.
HapameTpsl pe-
IIETKH, KOOp-
JVHAIMOHHOE
YHuciIo, basuc,
KOMITaKTHOCTb.
IIpocrpan- OnexTporpo- T-x nuarpamma | Hempepsis- MaraurtHeli Jusnexkrpuue-
CTBEHHas pe- BOJIHOCTb T€T€- | COCTOSIHMSA Hasl U Tpe- THCTEPE3HC. CKHE MOTEPH
IeTKa: MOHO- POTE€HHOT 0 Me- JIBYXKOMIIO- pBIBUCTas TBEpAbIX JIU-
KIIMHHAsA — [IPU- | TaJUIMYECKOTOo HEHTHOI cucTe- | 3aKalka. JIEKTPHUKOB.
MUTHUBHas, Oa- CIIIaBa. MBI C HeTpe- CryneHuaras
30IIEHTPHPO- PBIBHBIM PSIZIOM | 3aKalKa.
BaHHas: dJIe- TBEPABIX M KHI-
MeHTapHast KHX PacTBOPOB.
suelika, napa- IIpaBuio perya-
METpBI pelIeT- ra.
K1, KOOpJIMHA-
LIMOHHOE YHUCIIO,
0asuc, KoM-
MTAKTHOCTD.
IIpoctpan- Bxknane! B Ten- Brusgane xumu- | Otmyck u ero | Marauromsr- | [Ipo6Goii TBep-
CTBEHHAs pe- JIOEMKOCTh YECKOTO COeTU- | BHUJIBL KHe MaTepHua- | JbIX AUDIICK-
IIeTKa: poMOU- | TBEpAOro Terna. HEHUS Ha BUI JBI ¥ 007TaCTH | TPUKOB.

YyecKas — MpH-
MUTHBHAsA, 00b-
E€MHO-
[IEHTPUPOBAH-
Hasi, 0a30lLIeH-
TPUPOBaHHAS,
TpaHeIeHTPH-
pOBaHHas: 3ie-
MEHTapHast
siueiika, mapa-

3akoH Jl1oimoHTa
— IItn. Temmne-

patypa Jlebas.

omHapHOI T-X
JHarpaMMEI CO-
CTOSIHUSL.

UX IpUMEHe-
HUSA




METpBI peleT-
KH, KOOpJUHA-
LIMOHHOE YHCIIO,

6a3uc, KOM-
MTAKTHOCTD.

7 [Ipoctpan- TennoBoe pac- Huarpamma xxe- | Crapenue u Maruu- JIBmkymas cu-
CTBEHHAs pe- LIMpEHHE TBEP- | JIE30-YIIIEPOI: €ro BUJIBL TOTBEPbIE na o0pa3zoBaHus
1IeTKa: TpH- Joro tena. Tep- | mepuTekTHYe- MaTepHaIbL: HOBOH (a3bl.
KJIMHHAs [IPH- MHYECKHE CKOE€, 9BTCKTH- ocobenHoctn | Kpurnuecknit
MUTHBHAs — HaTpsDKEHHSI. YeCKoe M IBTEK- CTPYKTYpHI U 3apoapi. ['o-
JJIeMEeHTapHast TOUIHOE pPaBHO- 005IacT pH- | MOT€HHOE U
siyelika, rmapa- BECHSI; TIOJTH- MEHEHHS reTeporeHHoe
METpBHI pelieT- Mopdu3M xene- 3apobieodpa-
KM, KOOpJMHA- 3a. [IpaBuio 30BaHUE.
IIMOHHOE YHCIIO, pbIyara.
6asuc, KOM-

HaKTHOCTb.

8 IIpoctpan- 3akoH Dypee. Huarpamma xxe- | XuUMHUKO- Marnuro- PaBHOBecHas
CTBEHHas pe- [IpaBuno Bune- | nezo-yrnepon: TEepMHUUECKasi | CTPUKIIHS. KpHCTaJUIN3a-
IIeTKA: TeKca- MaHa-®paHIa. (eppurt, aycre- 00paboTka u IS,
rOHaJIbHasA Temnnonposoa- HUT, TIEPJINT, €€ BU/IbI.

MPUMUTHBHASA — | HOCTb. Teme- nene0ypur, 1e-
JJIeMEeHTapHast paTypornpoBoJi- | MEHTHT; Kiac-
A4eiika, mapa- HOCTb. cuukanys u
METpBI peleT- MapKHUpPOBKa
KW, KOOpJIMHA- craseid. IIpaBu-
IIMOHHOE YHCIIO, JIO pBIYara.
6asuc, KOM-

HAaKTHOCTB.

9 IIpocrpan- VYupyras ne- Huarpamma xxe- | Jlebopmanu- | Bnusinue tep- | HepaBHoBecHas
CTBEHHas pe- ¢dopmanus. Uc- | nezo-yriepon: OHHO- MHUYECKOH KpHUCTaJLIN3a-
IIeTKAa: TPUTO- THHHAsI U CTaJlY, Yyr'yHBl, | TepMHu4ecKas | oOpaOoTku Ha | mus. JIMkBarws.
HaJlbHas NIpH- yCIIOBHas Jie- JIO3BTEKTOMI- 00paboTKa M | MarHUTHbIE
MHUTHUBHAS — ¢dopmarus. Uc- HBIE U 3a3BTEK- ee BUJIBI. CBOMCTBA.
3JIeMEHTapHas THHHOE U TOUJIHBIE CTAJIM;
siuelika, rmapa- yCIIOBHOE KTaccuuKanus
METpBI pelIeT- HaIpsDKEHHe. Y MapKHpOBKa
KM, KOOpAUHA- 4yyryHos. IIpa-

LIHOHHOE YHUCIIO, BUJIO pbIuara.
6asuc, KoM-
MTAKTHOCTD.

10 | KyOuueckas u VYnpyras ne- Bnusaue nepe- | Jlatynu: Brnusaue ne- bezmuddyzu-
rekcaroHanpHast | ¢opMarys pac- | IpeBa Ha pocT Kraccuduka- | GopManuu Ha | OHHAst KpUCTAJI-
IUTOTHBIC yTia- TSDKEHUS. Diie- ayCTEHUTHOTO IS ¥ Map- MarHUTHbIE TU3anus U ee
KOBKH. MEHTapHbIM 3a- | 3€pHa. KHPOBKA, CBOIICTBa. TEpMOJUHAMHU-

KoH I'yka. OCHOBHBIE yeckoe 000CHO-
BUJIBI TEPMHU- BaHME.
YecKoH 00-
pabotku na-
TYHEH.

11 | Kpucramnorpa- | Mcmsitanus Ha Bnusinue nepe- Bponssr: Bnusnue pa3- | TepMoaunamu-
¢uueckne uH- pacTsbKeHne. OXJIAKICHNA Ha | KiIaccu(uKa- | Mepa 3epHa Ha | Ka M KMHETHKA
JICKCHI y3JI0B Juarpamma pacmaz aycre- IS ¥ Map- MarHUTHbIE amopdu3zarmm.
TIPOCTpaH- pacTsHKeHHS. HHTA. KHPOBKa, CBOIiCTBa.

CTBEHHOM pe- MexaHndaeckne OCHOBHBIE

IIETKH. CBOIfCTBa. BUJIBI TEPMHU-
YecKor 00-
paboTKH

OpoH3.




12 | Kpucramtorpa- | ITnactuaeckas N3orepmuue- Amomunue- | BrnusHue Knaccuduxka-
¢uueckne vH- nedopmarnmsi. CKasl [uarpamMMa | BBIC CIUIaBBI: | BKJIIOYEHMH M | IIWSI OCHOBHBIX
JEeKChI IocKo- | CKonmbXKeHue. pacmnana aycre- kinaccuuka- | 1eeKToB Ha MIPOLIECCOB MPHU
creii mpoctpan- | Ilmockoctr n HHTA. IS 1 Map- MarHUTHBIE pocTe MOHO-
CTBEHHOM pe- HaIpaBJICHUS KHUPOBKa, CBOIiCTBa. KPHCTAJIOB.
LIETKH. CKOJIBYKECHUSL. OCHOBHBIE

BUJIBI TEPMH-
4yecKoil 00-
paboTkH
AIIOMHHHUE-
BBIX CILIABOB.

13 | Kpucramuiorpa- | CkonbxeHue TepMokuHeTH- Menno- Bnusaue xu- Knaccuduxka-
(uueckue vH- KpaeBOW IUCIO- | 4ecKas Jua- HHKEJIEeBhIC MHUYECKOT0 LUSI METOJIOB
JIeKchl HarpaB- | kauu. Ilepe- rpamMMa pacnazga | CIUIaBblI U cocTaBa u BBIpAIBaHUS
JIeHu# Tpo- MON3aHKe Kpae- | ayCTEHHUTA. CIUIaBbI Ha nmpuMecei Ha KpPHUCTaJJIOB B
CTPAaHCTBEHHON | BOM JUCIIOKa- OCHOBE JKe- MarHUTHbIE OJTHOKOMTIIO-
peleTKy. IIUH. ne3a, HUKeJs, | CBOMCTBA HEHTHBIX CH-

Xpoma H CIUIaBOB. cTeMax.
ATIOMUHUS.

Knaccudu-

Kalysi, Map-

KHUPOBKa,

Ha3Ha4eHMHe.

14 | Aumsotponus CkombXeHne MapTteHcuTHOe Topstuas DHepreTuye- Knaccuguka-
KPHCTAJIJIOB. BUHTOBOM JIMC- NpeBpallieHue. o0beMHast CKHE 30HBI B LIUSI METOJIOB
MoHo- u monu- | mokauuu. [lome- HITAaMITOBKa MeTaax, BBIPALIMBaAHUS
KPUCTAJLIBL. pEUHOE CKOJb- JIM3JIEKTPUKAX | KPUCTAJLIOB B
Kpucramimue- JKEHHE BUHTO- U NOTYIpO- MHOT'OKOMIIO-
CKOE 3€pHO. BOM JTUCIIOKa- BOJHHKAX. HEHTHBIX CH-
Tekcrypa. LIUH. cTeMax.

15 | Hedexrsr llor- | IpuBenennoe BeitnutHoe nipe- | XomomHast DeKTpoIpo- Knaccuduxka-
TKH. JledexTs HalpspKeHUE BpallcHHE. oO0beMHast BOJHOCTb B L1 METOJI0B
OpeHKens. capura. Paxrop LITAMIIOBKA [IOJIyIIPOBOJ- [IOJIyYEHUS

Imuna. HHKax: co0- aMop(HBIX
CTBEHHAs U CTPYKTYD.
IpUMECHas,
JIEKTPOHHAS U
JIBIPOYHASI.

16 | KpaeBas mucno- | Xpymkoe pas- Pexpucrannuza- | Martepuansl | DIeKTpoIpo- CrpykTypa me-

Karusl. pyIlIeHue. 1. Bugsl pe- BBICOKOM BOJHOCTb B TaJITUIECKOTO
KpHCTaJUTN3a- MPOBOIUMO- | TIOTYIIPOBOA- CIIUTKA.
n. Pexpu- CTH: KJTaCCH- | HHUKaX U JIU-
CTaJTH3alOH- (ukanms, IIEKTPHUKAX:
HBIIl OT)KUT. TpeOOBaHUs, | BIMSHHE TEM-
TPUMEPBHI. nepaTypsl,

CpaBHEHHE C

MeTaJJIaMu.

17 | BunTtoBas muc- | Bsiskoe paspy- IIpokaTka Konraktaeie | Omekrponpo- | [dedexrsr

JIOKAIHS. IIIEHHE. MaTepHanbl: | BOAHOCTb IU- | CTAJIBHOTO KpH-
KIaccu(uKa- | 3JIEKTPHKOB: CTAJTHYECKOTO
s, Tpebo- 9JIEKTPOHHAS, | CIIHTKA.
BaHWSA, IPH- | MOHHAS, MOJISI-
MEpEIL. pOHHasI, 00B-
eMHas | To-
BEPXHOCTHASI.

18 | Bombmeyrio- Hedopmammon- | IIpeccoBanue IIpumnon, Hwsnextpude- | HopmanbHas
BbIE ¥ MAJIOYT- HOE yIpOYHe- (iroCHI, KOH- | CKas IPOHH- HarpaBJIeHHAs
JIOBBIE TPaHU- HUe, (a30BbIi TaKTOJIBL: IaeMOCTb U KpHCTaJUIN3a-
IIBI. HaKJIeIT; BIIHS- KiIaccu(uKa- | BOCIPHUMYH- | IIHS.

HHE HaKJena Ha s, Tpebo- BOCTb.
MeXaHUYECKHe, BaHMS, TIPH-
JJIEKTPUYECKUE MEpBHI.

U TCIIJIOBBIC




CBOIiCTBa Me-
TAJUIMYECKUX
CILIABOB.

19 | Tsepasle pac- [ats onpenene- | Bomouenue PesuctuBnbie | Ilonspusammsa | 3oHHAs MIaBKa.

TBOPBI: BHE/IpE- | HHE TIOHATHSIM: MaTepHalbl: | JUDJIEKTPHU-
HUSL, 3aMele- W30JIMPOBaHHAS KiIaccu(uKa- | KOB: AJIEK-
HUSL. cHucTeMa, paB- s, Tpebo- TPOHHAS

HOBECHeE, paB- BaHUS, IPU- | yrIpyras u
HOBECHBIN 1 MEpBHIL. peTaKcaIon-
00paTUMBIH Hasl.
nporieccsl, ¢asa,

KOMITOHEHT,

TOMOTE€HHBIE

reTeporeHHbIe

CHCTEMBI.

20 | JBoiiHukoBa- ITpunnun pas- KoBka Martepuasl Ionspuzamus | Crocob Yo-

HHE. HoBecus [ 160- JUIsl HarpeBa- | JMAIIEKTPH- XPaJILCKOTO.
ca. TeJIel: Kinac- | KOB: HOHHAs
cupukaims, | ympyrasu
TpeOOBaHUs, | pelaKcaluOH-
TIPUMEPHI. Hasl.

21 | YnopsmoueH- Cocrosinus paB- | JlucroBas Tepmo-3/IC. | Monspusanus | Knaccuduka-
HBbIC U Heynopﬂ- HOBECHUA U UX mITaMIIOBKa TepMoaneK- JUDBJICKTPU- st KOMIIO3U-
JOYCHHBIC (ba- ONpECACICHUA. TPOAHBIC U KOB: JUIIOJIb- TOB
3bI. KOMIIeHCa- Hasl ynpyrast u

IMOHHBIE penaKcaloH-
MaTepuanbl: | Has.
Ki1accuuka-

s, Tpebo-

BaHWUs, IPH-

MEpBIL.




denepanpHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YIPEKICHNE
BBICITIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBI TEXHUYECKHI YHUBEPCUTET
Kadenpa aBToMaTH3UPOBAHHBIX ANEKTPOTEXHOIOTUYECKUX YCTAHOBOK

IMacnopT KOHTPOJILHOM PAdOTHI

M0 TUCHUIUIUHE «DJIEKTPOTEXHUUECKOE U KOHCTPYKIIMOHHOE MaTepUaoBEICHUE), D CEMECTP

1. MeToauka OEeHKH

KonrtponbHas paboTta mpoBoauTcs 1o TeMe «AHanu3 T—X AuarpaMMbl COCTOSIHUSI OMHAPHON
CHUCTeMBbl M OOOCHOBAaHHBIM BBIOOpP Marepuajga MO TEXHHMYECKOMY 33JaHHIO», BKIOYAaeT 56
BapuaHTOB. BrimomnHsercs mnuchbMeHHO. llosicHUTENBpHAs 3amMcKa K KOHTPOJBHOH pabote
BBITOJIHSCTCS Ha JINCTax (opmaTta A4, B pyKONMCHOM WJIM MAalIMHOIIMCHOM BapHaHTE U JTOJDKHA

COACPIKATDL 3aJaHUC BapHaHTaA.

B pesynbpraTte BbImoMHEHUSI KOHTPoJbHOU padoThl (KP), HeoOxoaumo npoBecTn aHanu3 T—X
JIUarpaMMbl COCTOSIHUS OWHApHON CHUCTEMBI U OCYIIECTBUTH OOOCHOBAHHBIN BBIOOp Marepuana
no texuuueckomy 3amanuto (TY), mnpeacraBneHHomy B BapuaHTe. BpiOop Marepuana
HAUMHAETCS C OIpeaereHus TpeOOBaHU, NPEIBABISEMBIX K MaTepuanty YCIOBUSIMH €ro
SKCITyaTaluu U (YHKIIMOHAILHOM POJIM JETalld WU U3JIeHs B KOMIUIeKkce obopyaoBanus. [1o
yueOHOW WM CHPAaBOYHOW JUTEpaType HEOOXOAMMO O3HAKOMHUTHCS C TeM O00OpyJOBaHUEM,
JeTaNblo, U3JIeHeM, Tie OyAeT MpUMeHIThCs MaTeprasl. OTcroAa JOMKeH ObITh CeNIaH BBIBOI, K
KaKol KaTeropuu MaTepuasioB B KiacCU(UKAIMK 10 Ha3HAYEHUIO OyleT OTHOCUTHCS MCKOMBIN
MmaTtepuan. JlanpHelmuit BbIOOp MaTepualia CBS3aH CO CpPaBHEHHEM DKCIUTYaTallMOHHBIX U
TEXHOJIOTHYECKUX CBOMCTB MaTepuana IO CIOpPaBOYHOM IJUTEpaTtype, a TakkKe €ero
JIETKOJJOCTYITHOCTBIO U CTOMMOCTBI0. BriOop MaTepuana gomkeH ObITh 0OOCHOBaH, T.€. B paboTe
JOJDKHBI OBITh TIPUBEICHBI CBOWCTBA MaTepuajia B CpPaBHEHWU C €ro aHajoraMu WId
3aMCHHUTEIISIMH, TI0KAa3aHO, 10 KAaKUM TPUYUHAM JOJDKCH OBITh NPUMEHEH HWMEHHO JTOT
MaTepuan. B TOSCHUTENBHOW dacTH paboThl JOKHO OBITh TOKa3aHO, KaKUMH BHIAMU
00pabOTKM W TIOYEMY JOCTHUTAIOTCS HEOOXOAWMBIEC 3HAYCHHS OSKCIUTyaTallHOHHBIX CBOWCTB.
Heobxomumo mpuBecTH OmNpeneneHus BHUAOB O0OpaOOTKH, SKCIUTyaTallUOHHBIX CBOWCTB,
pacmdpoBaTh MapKu MIPHUBOIUMBIX MaTEPHAIIOB.

2. Kpurtepum oueHkun

Kaxnoe 3a1aHre KOHTPOJIBHON PabOThI OLIEHUBACTCSI B COOTBETCTBHHU C MPUBEICHHBIMU
HIKE KPUTEPUSIMU.

KonrtponbHas paboTa cuuTaeTcss HeBbINOJHEHHOM, eclii aHaiu3 T—X AuarpaMmbl U
BbIOOp Matepuana o TY BeIMonHEHB HeBepHO. OmueHka cocrapisier <3 0amioB. CTyaeHT a0
3anutel KP He nonyckaetcs. PaboTa nepenensiBaercs.

Pabora BbIIIOTHEHA Ha MOPOrOBOM YPOBHE, €CIM aHAIU3 [—X JuarpaMMbl M BBIOOD
marepuaia no TY BeinosHeHs! ¢ ommnoOkamu. CTyaeHT fgomyckaercs k 3ammre KP. [pu 3amuTe
KP cryneHT nomkeH MOsICHUTHh MaTepual, T1e ObUIM J0NyUIeHbl OIMOKY MpH BbinogHeHuH KP,
U IPAaBWIBHO OTBETUTh HE MEHEE 4YeM Ha 2 U3 4-X BOIIPOCOB, 33JaHHBIX NPENOAABATEIEM K



sammre KP. Omnenka cocraBisier 6-12 OamnoB, HcXoAs U3 cleayomero. MUHUMYM:
BBITIOJIHEHHE — 3 Oajuta, 3ammTa — 3 0ajmia; MaKCUMYyM: BBITIOJIHEHHE — / 0ajuioB, 3ammTa — 5
0asuioB.

Pabora BrImoiHEHAa HAa 0a30BOM YpPOBHE, €CIH IPH BBIMOJHEHUH OBUIA JOMYIICHBI
HE3HAYMUTENbHbIE OMMOKM Wik Hemoaenku. [Ipm 3amure KP cTyaeHT M0DKEH MOSCHUTH
MaTepuai, e ObUTM JOMYIICHBl OMHOKM mpu BbimodHeHnH KP, M MpaBWIBHO OTBETUTH HE
MEHee 4eM Ha 3 u3 4-X BONpPOCOB, 3aJJaHHbIX IIpenogaBaresieM K 3anure KP. Onenka cocrapiser
14-20 GamnoB, ucxoas U3 ciexymoomero. MUHHUMyM: BbIOJIHEHHEe — 7 OamioB, 3ammra — 7
0aJu10B; MakCUMYyM: BhIoJiHeHue — 11 Gaios, 3amura — 9 6armna.

Pabora cuuTaercs BBIMOJHCHHON Ha MPOABHHYTOM YpPOBHE, €CIU BBHITIOJNHEHA Oe€3
omMOOK W HEJOJIETIOK, a MPHU 3alluTe MPaBWIbHBIC OTBETHI JaHBI HAa BCE 3aJIaHHBIC K 3aIUTE
BOIPOCHI. /lnanazoH OLlEHUBAHUs ONPEAEIISIETCS TOJIBKO MOJIHOTOM (TiyOuHOM) BhinoaHeHus: KP
1 OTBETOB IpH 3amute. OLeHKa COCTaBIsIeT 22—26 6ayuioB, UCXOA U3 CIEAYyIomero. MUHUMyM:
BeIMoHeHue — 11 Gamnos, 3ammTa — 11 GamioB; MakcuMyM: BhINOJIHEHHE — 13 O6aioB, 3ammra
— 13 6amos.

3. kajaa oueHKH

B o0mel omnenke nmo AuCHMIUIMHE Oalibl 32 KOHTPOJIBHYIO pPabOTy YYMTHIBAIOTCS B
COOTBETCTBUU C TIpaBUJIaMU Oa/NIbHO-PEUTUHTOBOM CHUCTEMBI, MPUBEIECHHBIMU B pabouei
nporpamme AUCIUTUTHBL.

B 1a6x. 1 mpuBeaeHa CTOMMOCTD OIIEGHKH KaueCTBa U MOJIHOTHI BBIMOJIHEHUS U 3amuThl KP.

Tabmuua 1
Orenka | CTtouMoCTh B Oaimiax

3- 3
3 5
4- 7
4 9
5- 11
5 13

B Ttabn. 3 npexacraBneHbl MakcUMajbHbIE, CPEJHUE M MHHHUMAJbHbIE Oallibl, KOTOpBIE
MOYET Ha0bpaTh CTY/IEHT B TEUEHHE S5-TO ceMecTpa 00yueHHs Mo Kypcy "DIeKTPOTEXHHUUECKOE U
KOHCTPYKLIMOHHOE MaTepuanoBefeHue” u 3nauenre KP B o01eli omieHke 3a Kypc.

Tabnuma 3
Mepornpusrue Makc. baybl CpenH. 6amibl MuH. Gasl
Jleknun 18 18 6
JlabopaTopHblie padoThl
Brimonnenue 3x6=18 3x4=12 3x2=6
3ammuTa 3x6=18 3x4=12 3x1=3
Cymma 36 24 9
KonTpoabHnas padora
Brmonanenue 13 9 5
3amura 13 9 3
Cymma 26 18 8
3auér
MH3K 5 5 5
OTBETHI HAa BOIPOCHI 6x6x0,417=15 6x4x0,417=10 6x1x0,417=2,5
Cymma 20 15 8
Hroro 100 75 31




3nece MH3K — munumaneHbli HaOOp (3apaHee cooOlIaeMblii IpenojaBaTesieM) 3HAHHUH IO
kypcy. MH3K BrimrogaeT: kinaccuduKkaiiio ¥ MapKHUPOBKY CIIAaBOB Ha OCHOBE jKelie3a, MEIH,
QIIOMUHUS; OTPEIETICHUE OCHOBHBIX BUIOB TEPMHUUYECKONH 0OpabOTKH METaIOB; ONpENeICHUs
[IOJIUMEPA,  CTEKJa, PE3MHBI, KOMIIO3MLIMOHHOIO  Marepuaja, MAarHUTOMATKOTO U
MarHUTOTBEPIOTO MaTEpHUaIOB, IPOBOJHUKA, TUAJIEKTPUKA, MOIYIPOBOAHUKA; OIPEIEICHUE U
CAVHMLBI M3MEPEHUS MEXAHWYECKUX, DJIEKTPUYECKHX, MArHUTHBIX W TEIUIOBBIX CBOMCTB
MaTepuaioB. Eciau, CTyaeHT HE MOXET OTBETHTb Ha IMosioBUHY BompocoB MH3K win
IIOKAa3bIBACT UX HE3HAHUE IIPU OTBETE Ha BOIIPOCHI 3a4€Ta, TO CTYACHT IIOJIy4acT He3a4eéT.

4. Tlpumep BapHaHTAa KOHTPOJbHOM padoThl

I. OcHOBBI (ha30BBIX paBHOBECHI
Iposectr anamm3 T—X auarpamMmbl cocTostHust cucteMsl Al — M.,
1. Pacneuarars BeCch BapHaHT.
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OrnpenemiTs TeMrepaTypbl IU1aBaeHHs (MM paciazia) KOMIIOHEHTOB M COSJUHEHHH.

Haiftu Tpexdasnbie paBHOBECHS, Ha3BaTh UX U COCUUTATh, CKOJIBKO PAaBHOBECUM Ka)KI0ro THIIA.
[TponymepoBath JIMHUM (ha30BbIX PABHOBECHM M HAIMCaTh I KaXIoW U3 (a3, Kakue JMHUU K
HEW OTHOCSTCS.

5. ns cocraBa 20 % (Bec.) Mn u Temneparypst 800 °C onpenenuTsb: a) Kakue (a3bl HAXOAATCS B

PaBHOBECHH;, 0) XMMHUYECKUN COCTaB KaKIOW W3 (a3; 6) OTHOCHTEILHOE KOJIMYECTBO (ha3 o
MPaBUITY phlUara.

~w

I1. Bei6op marepuana

3aBoJl OJKEH U3rOTOBUTH TpU Bana asurareneil. OHU JOHKHBI MMETh BpDEMEHHOE
CONPOTHUBIIEHHE pacTskeHUto He Hike 750 MITa. OnHako nepBslid BaJI UMeeT quaMeTp 35 M,
BTOpoit 50 MM u Tpetuii 120 mm. BbiOpath cTanb 11s1 U3TOTOBJIEHUS BajloB, 000CHOBATH BHIOOP,
PEKOMEHI0BaTh PEXUM TePMUUECKON 00pabOTKHU U yKa3aTh CTPYKTYPY B TOTOBOM BaJie.
Omnwucate o0111ee Ha3HaYeHHE CTAIH, CIIOCO0 MAPKUPOBKHU, BHIOPAHHBIE PEKUMBI TEPMUUECKOM
00paboTKHU U UX BIMSHHE Ha MEXaHUYECKUE CBOWCTBA U CTPYKTYPY CTaJH, AaTh ONpPEIEICHNE
paccMaTpUBaEMbIM MEXaHUYECKUM CBOMCTBAM.



