banakoBckuii HH)XEHEPHO-TEXHOJIOTUYECKUN MHCTUTYT — (pUTHa
benepaabHOro rocy/1apCTBEHHOTO aBTOHOMHOT'O 00Pa30BaTEIBbHOTO YUPEKICHUS
BBICIIIET0 0Opa3oBaHUs
«HanuoHanpHbIN UCCIEN0BATENbCKUH sAEpHbIA YHUBEPCUTET « MU DI»

@akynapTEeT aTOMHOU SHEPTETUKHU U TEXHOJIOTUI
Kadenpa «ATomHas sHEpreTHKAY

PABOYAS ITPOI'PAMMA

10 ANCHUIIIINHC «SJIGKTpOTGXHI/ILIeCKOG N KOHCTPYKIHMOHHOC MAaTCPHUAIIOBCIACHUC)

Hal'lpaBJIeHI/ISI NOATOTOBKH

13.03.02 «32neKTposHEPreTUKA U SJIEKTPOTEXHUKA

OcHoBHas HpO(l)eCCI/IOHaJILHaSI 06p330BaTeﬂbHaﬂ nmporpamma

«INEKTPOCHAOKEHUE)

Kpaiunduxkanus BoIYCKHUKA

bakamasp

®opma 00ydeHust

3aouHasa

banakoBo 20



He.]'[b OCBOCHUSA NUCHUIIJIUHBI.

- (popmupoBaHue 3HaHUH B 001acTH (PU3UYECKUX OCHOB MaTepUaNIOBEICHUS, COBPEMEHHBIX METO/IOB
MOJIYYeHHS] KOHCTPYKIIMOHHBIX MAaTEPUAIOB, O KOHCTPYKIIMOHHBIX U 3JIEKTPOTEXHUUECKUX MaTepuaax, o
CBOMCTBAX M O0JIACTSAX UX MPUMEHEHHS; 03HAKOMUTH C Pa3IMYHBIMH TEXHOJIOIMYECKHMH IPOLIECCaMH,
MO3BOJISIIOIIMMH U3MEHATH CBOMCTBA MaTEPUAJIOB.

3anauu U3y4eHus! TUCHUIUIUHBIL

- IPUOOpPETEHUE CTYICHTAMH MPAKTUYECKUX HABBIKOB B 00JIACTH MaTEPHUATIOBEICHUS M KOHTPOJIS
KauecTBa MaTepUAIOB JJIs MOCIEAYIOIEro U3yUeHHUs CIIEI[UANIbHBIX JUCIUILTUH.

MecTto qnucunmiiuasl B ctpykrype OOII BO

W3y4yeHne MUCHUILIMHBI «DIEKTPOTEXHHUUECKOEe M KOHCTPYKLIIMOHHOE MaTepHalloBEeIeHHEY Oa3u-
PYETCA HA 3HAHUAX, HpI/IO6peTeHHI)IX CTyACHTAMH IIPHU U3YYCHUH CICAYIOIIUX OUCHHUIIIMH. XUMMUI, (1)1/131/1-
Ka, TCOPCTUUCCKUEC OCHOBEI 3JICKTPOTCXHUKH.

Komnerennuu ody4yaromerocsi, popmupyembie B pe3y/ibTaTe OCBOCHHUS JIUCIH-

IIJINHBbI
B nporniecce ocBoeHUS JaHHOW TUCIHIUIMHBI y CTyIEHTa (DOPMHUPYIOTCS CICAYIOIINE KOMITETEH-

LUHU:
obuienpogeccuoHaNbHbIE:
Konx xom- HanmeHnoBanue WNHukaTopbl 1OCTUAKEHUS KOMIIETEHIIUH
METEHLIUH KOMIIETEHIINHT
OIIK-1 | CnocobOeH noHUMaTh MPUH- 3-OI1K-1 3HaTe npuHLUIBI QYHKIIMOHUPOBAHUS U
IIUIIBI paOOTHI COBPEMEHHBIX | IPUMEHEHHSI COBPEMEHHBIX HH()OPMAIIHOHHBIX
MH(OPMALIMOHHBIX TEXHOJO- | TEXHOJIOTUH
U U UCTOJIB30BATh UX IS VY-OIIK-1 YMeTh npuMeHsTh HHPOPMAITUOHHEIE
pelieHus 3a1ad npodeccuo- | TEXHOJOTUU AJis perieHus: NpodecCHOHaIbHBIX 3a7a4
HAJIBHOW JI€SITEIbHOCTH B-OIIK-1 Bnaners HaBbIKaMU UCIIOJIH30BAHUS
COBpPEMEHHBIX NH(POPMAITMOHHBIX TEXHOJIOTHH JIsI
peneHust 3a/1a4 1pohecCHOHATBHON IEATEIbHOCTH
OIIK — 3 | Crocoben mpumeHats coot- | 3- OIIK-3 3HaTh: OCHOBHbIE MaTeMaTHUECKUE MPHIIO-
BETCTBYIOIINMA ¢u3uKo- | xKeHus U (PU3NUECKUE 3aKOHbI, SBJICHUS U MPOLECCHI,
MaTEeMaTHYeCKUil  ammapar, | Ha KOTOPbIX OCHOBAHBI MPHUHIIMIIBI JEUCTBUS OOBEK-
METOJIbl aHaJu3a U MOJEIU- | TOB NMPOPECCUOHANBHON AESITETbHOCTH, a TaKXKe al-
pOBaHMsI, TEOPETUYECKOTO M | MapaT TEOPETUYECKOTO MU HKCIEPUMEHTAIbHOIO HC-
SKCIIEPUMEHTAJIBHOTO HCCHe- | CIe0BaHus.
noBaHus npu pemeHuu npo- | Y-OIIK-3 YMeTs: npUMeHSITh OCHOBHBIE 3aKOHBI Ma-
(heccuoHaIbHBIX 3a7au. TEMaTHKH, (PU3UKU U TEXHUUYECKUX HAyK IIPU MOJEIIH-
POBaHMM TEXHOJOTMYECKHUX IIPOLIECCOB.
B-OIlK-3 Bragerh: MaTeMaTHYECKUM aIliapaToM,
METOJIJaMU TEOPETHUYECKOIO0 M 3KCIEPUMEHTAIBHOTO
WCCIIEIOBaHMs MPU pelIeHnr MpodecCHOHANbHBIX 3a-
Jad.
OIIK -5 | Cnocoben ucnoinb3oBaTh | 3-OIIK-5 3naTh: 3HaTh: CBOWCTBA, XapaKTEPUCTUKU U
CBOWCTBa KOHCTPYKIMOHHBIX | KOHCTPYKTHUBHBIE OCOO€HHOCTH Y3JI0B 3JIEKTPOOOOpY-
U DJEKTPOTEXHUYECKUX Ma- | IOBaHUS.
TepuanoB B pacuerax mapa- | Y-OIIK-5 Ymerb: 000cHOBaTh W MCIIOJIB30BATh THUIIO-
METpPOB U PEKUMOB OOBEKTOB | BbIE PELIECHUS MPU BHIOOPE IIEKTPOOOOPYI0OBAHUS.
npodeccuonansHoil aearens- | B-OIIK-5 BrnaneTs: HaBbIkaMu pacdyeToB mapaMeTpoB
HOCTH. U PEXXUMOB 00BEKTOB MpOodecCHOHATBHOMN AesITeTbHO-
CTM M METOJaMM aHajdu3a NPUYMH HapYIIEHUS HC-
MIPAaBHOCTH 000PYTOBAHUS.




3anatm BOCIIHTAHHUS, P€Aa/IN3yeMbI€ B pPaMKax 0CBOCHUA JTUCIHUIIINHDBI
B nponecce ocBoeHMs TaHHOW JUCLUIIIMHBI PEAIU3YIOTCA CIAEAYIOIKE 3a4a4d BOCIIUTAHUS:

Hcnoan3oBanue BOCIIUTA-

BoBJjieyenne B pa3Ho-

Hanpasiae- | Co3nanue ycJjoBuid,
TeJIbHOI0 MOTEeHHAJIA IJIAHOBYIO BHEY4eOHYI0
HHUe/meu o0ecreYnBaIOIIUX .

Y4eOHOI JTHCIUIIHHBI AeATeJIbHOCTh
IIpodeccuo- - opmupoBanue Hcnons30BaHne BOCTIMTA- 1.Opranuzarys HayqHO-
HaJIbHOE U ri1yOOKOTo MOHKMMa- | TEJIBHOTO MOTEHIMANa JC- MPaKTUYECKUX KOHe-
TPYIOBOE BOC- | HMS COLMAIBHOM PO- | LMIUIMH €CTECTBEHHOHAYYHO- | PEHLIMH U BCTpEY C Be-
NUTaHUe 7 npodeccuu, mo- | ro U oduIenpodeccuoHa b- JTYUTUMU CTIEHUATUCTaAMU

3UTUBHOU W aKTHUB-
HOM yCTaHOBKH Ha
[IEHHOCTH U30paH-
HOM CIIeIHaJIbHOCTH,
OTBETCTBECHHOIO OT-
HOIIICHUS K TTpodec-
CUOHAJIBHOH aes-
TEJIBHOCTH, TPYILY
(B14)

HOTO MOJTYJISI JUIS:

- (hopMupoBaHHUSI TO3UTHB-
HOT'O OTHOIIEHUS K Tpodec-
CHH WH)XEHepa (KOHCTPYKTO-
pa, TEXHOJIO0ra), IOHUMaHUS
ee COIMAIbHOW 3HAYMMOCTHU
U POJIM B OOIIECTBE, CTPEM-
JICHUS CJIEZIOBAaTh HOpMaM
poeCCHOHAIBHON ATUKU
MOCPEJICTBOM KOHTEKCTHOT'O
00y4eHus1, pelIeHUs PAKTU-
KO-OPUEHTHPOBAHHBIX CHUTY-
AI[MOHHBIX 33/1a4.

- (hopMUpOBaHHS YCTOMUUBO-
ro HTEepeca K mpodeccro-
HAJILHOU JICATEIBHOCTH, CIIO-
COOHOCTU KPUTUUYECKH, CAMO-
CTOSITEIILHO MBICIIUTB, T10-
HUMAaTh 3HAYUMOCThH Mpodec-
CHH ITOCPE/ICTBOM OCO3HaH-
HOT'O BBIOOpa TEMATUKH IIPO-
€KTOB, BBITIOTHEHUS MPOCK-
TOB C TIOCIIETYIOIIEH Ty0-
JUYHON Mpe3eHTaIueil pe-
3yJIbTaTOB, B TOM YHCJIE
000CHOBaHHEM UX COIHAIIb-
HOM Y MPAKTUYECKOW 3HAYU-
MOCTH;

- opMUpOBaHUS HABBIKOB
KOMaHAHOU paboThI, B TOM
YHCIIe pean3aliiy pa3iny-
HBIX MPOEKTHBIX posier (JIu-
Jiep, UCIIOTHUTENh, aHATUTHK
U TIp.) OCPEJICTBOM BBIIIOJI-
HEHUSI COBMECTHBIX TTPOEK-
TOB.

- (popmupoBanue
MICUXOJIOTUYECKOM
TOTOBHOCTH K TIPO-
(beccruoHanpHOM Je-
SATEIBHOCTH TI0 U3-
OpanHoi1 npodeccun
(B15)

Ucnonp3oBanue Bocnura-
TEIHHOTO MOTEHIINaa IUC-
UTITAH o01enpodeccuo-
HATBHOTO MOJYIIS IS

- opmupoBaHUs yCcTOMYH-
BOT'O MHTEpeca K mpodeccro-

HNpEANPUATUI TOPOJa U
BETEpaHaMu aTOMHOI
OTpaciIu.

2. Opranu3zaius v npo-
BEJICHUE MPEIMETHBIX
OJIUMITUAJ U y4acTHE B
KOHKypcax mpoQeccruo-
HAJILHOTO MacTepCTBa.
3.YuacTtue B €XeroIHbIX
aKILHUAX CTYACHYECKUX
CTPOUTETBHBIX OTPSIIOB




HaJIbHOM NIeATEIILHOCTH, 1O~
TPeOHOCTH B TOCTHKECHHUH
pe3ynbTaTta, IOHUMaHUs
(byHKINOHATIBHBIX 0053aHHO-
cTel u 3a71a4 n30paHHOU
npodeccCuoHaNbHOM IesTelNb-
HOCTHU, 4yBCTBa Mpodeccuo-
HaJIbHON OTBETCTBEHHOCTH
yepe3 BBHIIOJTHEHNE YIEOHBIX,
B TOM YHCIIe TPAKTHYECKUX
3aJlaHu#, TPEOYIOIINX CTPO-
Toro COOJIOICHUS TIPABUIT
TEXHHUKHU 0€3011aCHOCTH U HH-
CTPYKIUH 10 padote ¢ 000-
pyJIOBaHHEM B paMKax J1abo-

paTopHOro MpakTHuKyMa.

CTpykTypa u coaepkaHue y4eOHOM IUCIUTIIUHBI
JucnunimHa npenoaaercs cTyneHtaM B 4-m cemectpe. O0mas TpyJoeMKOCTh TUCIHUILUIMHBL CO-
craBiisieT S5 3aveTHBIX equHunbl, 180 ak. Jaca.

KaJjiengapHbli IU1aH

HanmenoBanue pasnena Bunpl yueOHOM Atte- | Makcu-
(Tempr) NeSITENIbHOCTH / UHTEPAKTUB. | CTAallUsl | CUMajb
o JUCLUIIMHBI (uac.) pasne- | Majb-
o 3 Ia HBIN
5 E % “E’ (ueme- | Gayur 3a
Qo': < = § %_4) 7, pasmen
= = S| =| © op-
= 5 gl g Ma)
3| E|g| &
M = 5B
1 2 3 4 5 6 7 8 9 10
1 1 Bxomnoit  koHTpois/ | 29 1 2 26
Crpoenue u cBoiiCTBa
METAJIJIOB. Teopus
cruiaBoB. CIiiaBbl  Ke- Tl
JIe3a U YIJIEPOJIOM.
2 Teopus u Ttexnomorus | 29 1 2 26
TEePMHUYECKOU
00paboTKu. XHUMHUKO -
TepMHuueckas o0OpaboT-
Ka W TIOBEPXHOCTHOE
YIIPOYHEHHE
3 JlerupoBannbie ctamu u | 31/2 | 1/1 | 4 |- 26
cruiaBel. l[BeTHBIE Me-
TaJIbl U ciuiaBbl. Kowm-
MO3UIIMOHHBIE MaTepH-
aJbl.
2 4 Knaccudukanus 29/2 1 2[2 | 26
ANEKTPOTEXHUICCKUX




MarepuanoB. [{uanek-
TPUUECKHUE MaTEPUAIbI T2 25
5 MarsuTHbIe 31 1 2 28
MaTepUaIbl.
6 ITpoBOIHUKOBBIE 31/2 | 11 2/2 | 28
MaTepUabl U U3CIHS.
[TomyripoBOTHUKOBBIC
MaTepUaIbl.
Buj npoMeKyToYHON aTTeCTAIMH 180/6 | 6/2 8 | 6/4| 160 C) 50
Bcero 100
* - COKpalleHHOe HauMEHOBaHUe (POPMBI KOHTPOJIIS
** - cyMMa MaKCUMAaJIbHBIX OaJIJI0B T0JKHA ObITh paBHa 100 3a cemecTp, BKiIrOYast 3a4eT U (WIIH) SK3aMeH
CokpanieHHOe HaUMEHOBaHKUE (POPM TEKYILET0 KOHTPOJISI U aTTECTALUU Pa3JIeIIOB:
O06o3HaueHune IHo1HOEe HAaMMeHOBaHuUe
T TectupoBanue
€] DK3aMeH
Coaep:xaHue JIEKIIMOHHOT0 Kypca
Tema Jekuuu. Bcero YuebdHo-
Bomnpocsl, oTpadaTbiBaemMble HA JIeKIHH 4acoB MeToAnYecKoe
ob0ecrieyeHnme
1 2 3
CTpoenne U CBOHCTBA MeTa/IOB. Teopus CIUIaBOB. 3HAYCHHC 1

Y 33Ja4d Kypca. ATOMHO — KPUCTaJULINYECKOE CTPOECHUE METAIIIOB.
Hedextsl B kpucramiax. [Ipouecc kpucramnuzaunu meramios. [1o-
aumopdusm. CpoiicTBa MeTayuioB. Pa30BO — CTPYKTYpHBIH COCTaB
CI1aBoB. THIOBBIE AUarpaMMbl COCTOSIHUA cIiaBoB. [IpaBuio Kyp-
HaKOBa.

CnjaBbl :kejie3a ¢ yrjaepoaoM. KomnoneHTsl, (asbl, CTPYKTYp-
HBIE COCTABJIAIOIINE CIUIABOB JKEJIE3a C YIJIEPOJOM. YTJIEPOAUCTHIE
ctanu. MapkupoBka M M Kiaccudukauus. BausHue yriepona u
nprUMecel Ha CTPYKTypy M CBoOWcCTBa cruiaBa. O0gacTu NpUMEHEHUs
9THUX CIUIABOB.

Teopusi M TeXHOJIOTUS TepMHUYecKkoii 00padoTku. [IpeBpamienue 1 [1-6]
cTanu npu Harpese. [IpeBpanieHne nepeoxiaxJIeHHOTO ayCTEHMTA.
[lepnuTHOE, MapTEHCUTHOE U MPOMEXYTOUHOE MpeBpaiieHue. O0-
mas XapakTepUCTHKa METOJIOB TepMOOOPaOOTKM: OTKHUT, 3aKalika,
OTIIYCK, HopManu3aius. BnusHue Ttepmuueckoid 00pabOTKM Ha
CTPYKTYpY U CBOMCTBA CILJIABA.

XHMHKO - Tepmuyeckasi 00padorka (XTO) u noBepxHOCTHOE

ynpounenue. [loBepxHocTHas 3akanka. Haxnen. Pexpucramiusa-
nusa. Ousnueckne ocHOBl XTO. IlemeHnrtanms, a3oTupoBaHUE,
T Py3MOHHOE HACBILICHHUE.
JlermpoBanHble cTaau U ciuiaBbl. Kinaccuduxaius 1 MapkupoBKa. 1
BnusiHue nerupyrommx KOMIIOHEHTOB Ha CBOMCTBa criaBoB. KoH-
CTPYKLIMOHHBIE CTanu o0llero HazHaueHus. Heprkaseromiue craiu.
WuctpymenTanpable crani. Ctanu ¢ 0COOBIMU CBOHCTBAMHU.

IlBeTHBIe MeTAMJILI U CIIaBLl. Meabh M CIDIaBEI HAa OCHOBE ce.
Jlerkue cruiaBbl 1 METAJUIbL: ATFOMUHHUEBBIE, MarHUEBBIE, TUTAHOBBIE.
CrnnaBbl Ha OCHOBE TYTOIJIAaBKUX M PEIKUX METaJJIOB.

Komno3nnnonHple MaTepuajibl. Bubl KOMIO3UIIMOHHBIX MaTe-
pHAJIOB. BOJIOKHUCTBIE U CIIOUCTHIE

3amaun Kypca 3J1eKTPOTEeXHHYECKOro marepuajgosenenus. Kiac- 1
cuukanmus  3JIeKTPOTeXHHYeckuX marepuanoB. Kiaccudukanus




JIEKTPOTEXHUYECKUX MAaTEPUAIOB U X MPHMEHEHHE B ICKTPOTEXHUYE-
CKOM 000pY/I0OBaHHH.

JmJexkTpuyeckne Matepuanbl. Kiaccupukanus ITU3IEKTPUKOB
[0 arperaTHOMY COCTOSIHUIO, XUMHUYECKOMY COCTaBY, ()YHKIIHOHAJIb-
HOMY HasHauyeHH0. Du3myeckas CYIIHOCTh IMOJSPU3ALUYU JHAJICK-
TPUKOB. JMdNeKTprUuecKas MPOHUIIAEMOCTh I'a3000pa3HbIX, JKUIKHUX
Y TBEPJBIX THAIECKTPHUKOB. DJIEKTPOIIPOBOIHOCTD AUICKTPUKOB. [{u-
JIEKTPUYECKUE TIOTEPH, UX BUJBI U U3MepeHus. [Ipoboii, BubI 1 Me-
XaHU3M B Pa3IHYHBIX cpefax. OU3MKO — XMMHYECKUE U MEXaHUYe-
CKHE CBOWCTBAa JUDJICKTPUKOB (BJIQKHOCTHBIC, MEXaHHUYCCKHE, TEIl-
JIOBBIE, paJHallMOHHAsl CTOMKOCTH). TeIIonpoOBOAHOCTD JUDJICKTPHU-
KOB. 3HeKTpOI/I3OH$IL[I/IOHHLIe MaTCpualbl.

MarnuTtHble MaTepuaabl. O01Me CBEIEHUs] O MArHUTHBIX MaTe-
puanax. Kimaccudukanus u cBoiicTBa MarHUTHBIX Matepuaion. IIpo-
LIECChl TEXHUYECKOI0 HAMATHUYMBAHMS U NEPEMArHUYMBAHMS MaTe-
puanoB. SBnenue ¢deppomarnetuzmMa. MarHUTOMSTKHE W MarHu-
TOTBEpJbIe MaTepuaibl. MaTtepualibl ClienuaabHOrO HA3HAYEHUS.

IIpoBoaHuKoOBBIe MaTepuabl. Kinaccuduxanust mpoBOJHUKOBBIX
MaTepHaJIOB U MX OCHOBHBIE XapaKTEepUCTHKH. Marepuasbl BbICOKOH
poBoAUMOCTH. CBEPXNPOBOJHUKN U KPUOIPOBOJHUKH. Pa3nuunble
CIUIaBbl, IPUIIOU, HEMETAJUIMYECKHE TPOBOIHUKHU.

HoJuynpoBoiHuKOBbIe MaTepuaabl. O0mre CBEJEHUS U KIACCU-
dukanust moaynpoBoHUKOB. COOCTBEHHBIE M NIPUMECHBIE TOIYIPO-
BOJHUKH. OJIEKTPONPOBOJHOCTh IMOJIYIPOBOAHUKOB M €€ 3aBUCH-
MOCTb OT TeMnepaTypbl. SIBneHus 1 3¢ (exTsl B HOTYIPOBOJHUKAX.

IlepeyeHb NpaKTHYECKUX 3aHATHH

Tema npakTH4eckoro 3aHaTus. 3aJaHus, BONPOCHI, 0TPAdATHI-
BaeMble Ha MPAKTUYECKOM 3aHSATUH

Bcero
JacoB

YyeoHo-
METOANYEeCcKoe
of0ecreuenue

1

3

YaeabHoe 00beMHOE H yA€eIbHOE IIOBEPXHOCTHOE CONPOTHBJICHHE
AUJIeKTpuKA. V3yunTh XapakTepUCTUKU U MapaMeTphbl IUAIEKTPHU-
KOB.

[2-4]

Bb16op npoBoaoB. M3yuuTs npaBuia BIOOpa IPOBOJIOB.

2-4]

MapkupoBKa 3J1eKTPOTEXHUYECKUX U KOHCTPYKIIMOHHBIX MaTe-
puanos. [Ipumenenue ctygeHTaMu 3HaHUH, MOJYYEHHBIX MIPU U3Y-
YEHUU TEOPETUUYECKON YaCTH Kypca, K MPAKTHIECKOMY PEIICHHIO 3a-
J1ad MO0 03HAKOMJICHHIO C MPUHSATON OTEUECTBEHHOM KilaccupuKanuen
1 0003HAUCHUSIMH METAJIJIOB, CIJIABOB, MMPOBOJIOB, Kabenen u
HAYYUTHCS pacIMPPOBBIBATH 3TH 0003HAYCHHUS.

[14]

Ilepeyenb 1a00paTOPHBIX padOT

HaumenoBanue j1abopaTopHoii pa0doThl. 3agaHusi, BOIPOCHI, Bcero
oTpadaTrbiBaeMble Ha JIAOOPATOPHOM 3aHATHH 4acoB

YuyedHO-
METOoauYecKoe o00ec-
neyeHue

1

3

MakpoCcKONINYEeCKHA MeTO MCCJIeIOBAHUS CTaJel. 03HAKOM-
JIEHWE C METOJUKON MPOBEICHUS MAKPOCKOITMYECKOTO aHAIIN3a;
M3YyYeHHEe TOBEPXHOCTEH JeTane, N3I0MOB, MAaKPOILTH(OB.

8]

N3yueHne 3aBUHCHMOCTH MEKIY CTPYKTYPOH H COCTABAMM
4yryHoB. M3ydeHue kinaccudukanuy 4yryHoB. BiusHue conep-
JKaHMS yriepo/ia B CTaJsIX HAa CBOMCTBA U CTPYKTYPY CTaJIEH.

[11]




Tepmuyeckasi 00padOTKA VIJIEPOAMCTHIX CTAJICH. 2 [12]
N3yueHune BiIusHNME TEMIIEPATypPbl HArpeBa U CKOPOCTHU OXJIa-
KIICHHS Ha CTPYKTYPY M TBEPAOCTh CTAJICH MPH Pa3IHMYHbIX BH-
JlaX TepMUUECKO 00pabOTKH.

3aanus I CaMOCTOATEIbHON Pad0Thl CTYICHTOB

3agaHus, BONPOCHL, VIS CAMOCTOSITEJILHOTO U3yYeHUsI Bcero YuebHo-
(3apanus) Yacos MeToau4YecKoe odec-
nevyeHue
1 2 3
MexaHnyeckre CBOMCTBA METAUIOB M METOAbl UX H3MEPEHHS. 26
3akon ['ub6ca. IlpumeHenue mnpaBuia ¢a3, OTPE3KOB U
KOHIIEHTpauuid Ha juarpamMmme <«OKemne3o -  LIEMEHTHUTY.

[TocTtpoeHHE KpHUBBIX OXJIAXKACHHUS CTaJIEd M YYTyHOB C
HCIIOJIb30BaHUEM TrarpaMmel «Kene3o — kapoup jxeneszar.
Haknen u  ero  Buael.  BosBpar,  noiauronusanus, 26
pexkpucTaM3anus. BinsHHME JETUPYIOIIMX 3JIEMEHTOB Ha
MapTEHCUTHOE TPEBPALICHUE.

[MopomkoBast mertaiutyprusi. IlopomkoBbie OBICTPO-pEXYyIINE 26
crami. OcoOeHHOCTH MNepepaboTKH MOJIMMEPHBIX MaTepUalloB.
AMoppHOE ¥  KPUCTAUIMYECKOE COCTOSHHE  ITOJIMMEPOB.
Komnosunmonnsle Martepuasisl U MX Kiaccudukanums. Hx
NoJy4YeHue KUAKO(a3sHBIM W TBEpHO(a3HBIM  METOJAMH.
CioucThle KOMIIO3ULIMOHHBIE MATEPUAJIBL.

JuanekTpudeckrue MaTepuaibl, UX CTPOEHHE U CBOMCTBa (Kepa- 26
MUYECKHE, CIIOASHbIC, PE3UHOBBIE, CTEKIISTHHBIE). AKTUBHBIE U~
9NEKTpUKHU. CXEMBI H3MEPEHUS OCHOBHBIX JIEKTPUYECKHUX
CBOWCTB IUJIEKTPUKOB (AUIEKTpUUYECKas IPOHUIIAEMOCTh, TaH-
TeHC JUAJIEKTPUYECKUX NOTEPh, IPOOOH, yAE€IbHOE TOBEPXHOCT-
HOE U yZIeJIbHOE 00bEMHOE COPOTUBIICHHSI). AKTUBHBIE JHAJICK-
TPUKU (CETHETOAIEKTPUKH, TbE€303JIEKTPUKHU, JIEKTPETHI, JIFOMU-
HO(OPBI U T.J1.).

MarHuTHbIe CBOICTBa (heppOoMarHeTUKoB. MaTepHabl Cielu- 28
IBHOTO Ha3HaueHus. MarauToananekTpuku. Gepputsl ¢ nps-
MOYTOJIbHOW NETJIEN THcTepe3nca. MarHUTHbIE MaTepuabl, NX
CTPOCHHE U CBOWCTBA.

TexHuueckue xapakTepUCTUKH Kabesel, n30JI9TOpOB, KOHACHCa- 28
TOpoB. buMmeramunueckne NpoBOAHUKH. MaTepuaisl Juisi TEpMO-
nap. KoHrakTHble MaTepuanbl. OMUCCUOHHBIE U KOHTAKTHBIE SIB-

JICHUA B IIPOBOJHUKAX. HpOBOI[HI/IKOBLIe n3aCInA (Ka6en1/1, npo-
BOJid, NIHYPLI, IIKMHOIIPOBO/IbI, INMHLI 1 J'ICHTBI).
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PacueTrHo-rpajduueckasi padora He NpeyCMOTPeHA Y4eOHBIM IJIAHOM.

KypcoBasi padora He npexycMoTpeHa y4eOHbIM IJIAHOM.

KypcoBoii npoekT He npegycMOTpeHA Y4eOHBIM IJIAHOM.

Oo6pa3oBaTe/ibHbI€ TEXHOJIOTHH
B cootBercTBUM ¢ TpeboBaHusMHU oOpazoBaTenbHoro crapaapra HUAY MU®U no nHanpaBieHuto
nmoaroToBku 13.03.02 «OneKTpOIHEPTreTHKA U AIEKTPOTEXHUKA» pealn3aliisi KOMIIETEHTHOCTHOTO TIOJ-



X0/la TpeaycMaTpHBaeT HIIMPOKOE HCIIOIh30BAHUE B YUEOHOM Ipollecce aKTUBHBIX M MHTEPAKTHBHBIX
¢dbopM npoBesieHNs 3aHATHIA C LeNbl0 (OPMHUPOBAHUSA U PA3BUTHS MPO(PECCHOHAIBHBIX HaBBIKOB 00y4a-
IOIINAXCAL.

B pamkax y4eGHOTro Kypca MOTYT ObITh IPEAYCMOTPEHBI BCTPEUH C MPEICTABUTEISIMH POCCUHCKUX
U 3apyOeKHBIX KOMITAaHWH, YHHBEPCUTETOB, TOCYAapPCTBCHHBIX M OOIIECTBEHHBIX OPraHM3alUi, MacTep-
KJIaCChl 3KCIEPTOB M crienuanucToB. B Tom uncne oubmmoreku BUTU ¢ nenpio 03HaAKOMIIEHUS CO CIpa-
BOYHOH JIMTEPATYPOH O KOHCTPYKIIMOHHBIM M 3JICKTPOTEXHHUECKUM MaTEpHalaM.

WNudopmanroHHble TEXHOIOTHUH, UCTIONIb3yEMbIE TIPU OCYIIECTBICHUN 00pa30BaTEILHOTO MpoIecca
0 AUCHMIUTNHE «DIEKTPOTEXHUYECKOE U KOHCTPYKIIMOHHOE MAaTEepHATIOBEACHUEY!

1) camocTosiTenpHas paboTa CTYAEHTOB C MCIIOIb30BaHHEM HMH()OPMALMOHHON CIPAaBOYHOH CHCTe-
mel MOC;

2) MOJrOTOBKA JIOKJIA/IOB B BUJIE PE3CHTAIMHI 110 TEMaM CaMOCTOSTENILHOM PadOTHI.

DoH OLIEHOYHBIX CPEACTB

(DOHI[ OICHOYHBIX CPCACTB I10 JUCHUIIIINHE O6CCH€‘II/IB3€T IIPOBEPKY OCBOCHUSA INIIAHUPYEMBIX pE-
3yJIbTAaTOB OOy4eHHs (KOMIIETCHIIMH ¥ WX MHANKATOPOB) MOCPEJACTBOM MEPOIPHUATHHA TEKYIIETO, PyOeK-
HOI'0 U ITPOMEIKYTOUYHOT'O KOHTPOJII IO AUCHUILIINHE.

CBSBB MCKIY (I)OpMI/IpyeMBIMI/I KOMIICTCHIIUAMHU U (1)OpMaMI/I KOHTPOJIA UX OCBOCHUA IIPCACTABIIC-
Ha B CJIeAYIOIIEH TabnuIle:

Kon u HaumeHoBanue
WHJIUKaTopa J0CTH-
JKE€HUS KOMIETEHIUI

Bx0/1HOM KOHTPOJIb

HanmenoBanue
OLIEHOYHOTO CpeJCTBa

Ne | HammeHoBaHHE KOHTPOJIUPYEMBIX pa3-
n/n JIeJI0B (TE€MBI)

Bonpocel BXOIHOTO KOH-
TpOoJIsi (MIMCbMEHHO)
ATTectanus pa3iesioB, TEKYIIHI KOHTPOJIb YCIIEBAEMOCTH

2 Koncrpykunonnoe matepuanosenenue | 3-OIK-1, YV-OIIK-1,
B-OIlIK-1, 3-OIIK-3,
VY-OIIK-3, B-OIIK-3, | TectupoBaHue (MUCbMEHHO)
3-0OI1K-5, YV-OIIK-5,

1 BxomHol KOHTPOJIb

B-OIIK-5,
3 DNEeKTPOTEXHUUECKOE 3-OIIK-1, Y-OIIK-1, | TectupoBaHue (TUCEMEHHO)
MaTepUaIOBEICHUE B-OIIK-1, 3-OI1K-3,

VY-OIIK-3, B-OIIK-3,
3-OI1K-5, Y-OIIK-5,
B-OIIK-5,
ITpomexyTouHas aTTecTanus

4 OKk3amMeH 3-OIlK-1, Y-OIIK-1, | Bompocsl k 3k3aMeHy
B-OI1K-1, 3-OI1K-3, | (mucsMeHHO)
VY-OIIK-3, B-OIIK-3,
3-OIIK-5, Y-OIIK-5,
B-OIIK-5,

BxonHOHM KOHTPOJIB MO AMCUMILIMHE NMPEeAyCMaTpUBAaET KpaTKUE OTBETHI HAa BOMPOCHI, BKIIOYAET S
BOIIPOCOB, ITPOBOJIUTCS B MUCbMEHHOM popme. Ha oTBeTs! maetcst 30 MUHYT.

OneHoYyHbIE CPEJCTBA TEKYLIEr0 KOHTPOJIS BKIIIOYAIOT B ce0s: ycTHbIe onpockl YO1-YO2 (Bpems
npoBeaeHuss 90 MUH) MO MPAKTUYECKUM M JIabopaTopHbIM paboTam. OIleHOUHBIE CPEJICTBA TPOMEKYTOU-
HOM aTTecTallM CKJIAJbIBAIOTCA U3:

1) mpoBeneHUsT KOHTPOJIS pa3zienoB KoHTpoiupyetcst Tectamu T1 u T2. BpeMsi BbINOTHEHUS Kax-
noro — 60 MUHYT.

2) ¢unanpHON aTTecTanuu (MUCHMEHHOTO dK3aMeHa), BKIIIOUAIOLIEH TeopeTuyecKre BOIPOCHl IS
IIPOBEPKU YPOBHSI 3HAHWUU CTYJEHTA.



IlepeyeHb BONPOCOB BXOJAHOT0 KOHTPOJISI:

1. Yem amopdHBIC TBEpAbIC Tela OTAUYAIOTCA OT KpUCTAUIMUECKUX TBepabix Ten? I[lpuBenute
pUMepbl aMOP(HBIX TEJI.

2. B xakoMm arperaTHOM COCTOSIHUM MOTYT HaXOJUTCSl BEECTB?

3. [lepeuncnure cBOWCTBa METAILJIOB.

4. Ilepeuncnure CBOMCTBA HEMETAJLIIOB.

5. Kakue Tumbl KpUCTaNIMYECKUX PELIETOK Bbl 3HaeTe?

HepequL TEM JJIFd MOATOTOBKHU JOKJIaJa UJIN pet])epaTa:

1. TpeGoBaHUA K HJIEKTPOTEXHUIECKUM MaTEpHUATAM.

2. MexaHMuyeckre CBOMCTBA KOHCTPYKIMOHHBIX MaTe€pHajoB HAa OCHOBE I[BETHHIX METAJUIOB U UX
CILJIABOB.
Ha3znauenue, kinaccuukanys 1 TEXHUYECKUE XapaKTEPUCTUKH CIIJIABOB AJIFOMUHUS.
Ha3nauenue, TeXHUYECKHUE XapaKTEPUCTUKHU JIATYHU U OPOH3BI B AJIEKTPOTEXHUKE.
OcHoBHbIE cIOCOOBI 00PaOOTKH LIBETHHIX CILIABOB.
DU3UKO-MEXaHUYECKHE CBOMCTBA [[BETHBIX CIUIABOB MOCIIE 0OPAOOTKH J1aBICHHUEM.
Ha3znauenue, kinaccuukanus U 00J1aCT IPUMEHEHUS AUIIEKTPUUECKUX MAaTepUAIIOB.
Haznauenue, knaccudukanus 1 06J1acT NPUMEHEHUS AUAICKTPUKOB.
. XapakTepucTHKa 3IEKTPOPU3NUECKUX CBOMCTB AUIIEKTPHUUECKUX MATEPHAIIOB.

10 TpeboBaHMsI K AIEKTPOU3OIIALIMOHHBIM MaTepHaliaM U UX CBOWCTBAM.

11. O6pa3oBaHHE PHEPreTUUECKUX 30H M IMOCTPOCHUE SHEPreTHUECKOW TuarpaMMbl TBEPAbIX H-
AIIEKTPHUKOB.

12. OcobeHHOCTH Ia3000pa3HOro, )KUAKOI'O U TBEPJIOTO COCTOSIHUS AUIIEKTPUKOB.

13. 3HayeHne M OCHOBHBIC CBOMCTBA IEKTPUIECKON N30JIALUH B SJIEKTPOYCTAHOBKAX.

14. O6pazoBaHHMEe CKBO3HOI'O TOKa YTEUKHM Ha y4acTKE TBEPJOW H3OJSALUHM U €ro 3JIeKTpUyecKas
MIPOBOIUMOCTb.

15. VnenbHas o0beMHas M MOBEPXHOCTHAS JIEKTPOIPOBOJUMOCTD JUIIEKTPUKOB.

16. Buzsl >neKTpONPOBOJMMOCTH AUAICKTPUIECKUX MATEPHAIIOB.

17. DnexTpoHHAas NPOBOJUMOCTD JUIIEKTPUKOB B FIEKTPHUUECKUX MOJISAX.

18. ®axTOpbl, BIUSIONIME HA JIEKTPOIPOBOJMMOCTD Ta3000pa3HBIX TUAIEKTPHKOB B CIA0BIX DJIEK-
TPUUYECKUX MOJIAX.

19. TIpupona 31eKTPONPOBOIUMOCTH KUAKUX JAUIICKTPHKAX.

20. 3aBHCHMOCTB yJ€NBbHON AIIEKTPOIPOBOJUMOCTH OT TEMIIEPATYPHI B IUIIEKTPHKAX.

21. 3aBHCHMOCTH JIEKTPOIPOBOJMMOCTH OT TEMIIEPATYPHI B TBEPIBIX TUIICKTPUKAX.

22. TloBepXHOCTHas JIEKTPONPOBOIUMOCTD TBEPIBIX TUIIEKTPUKOB.

23. TonsiTue o mudIeKTpuYecKor mpoHuaeMoct. OOpa3oBaHUE TUIONEH B TUDIIEKTPUKE, TIOMe-
IIIEHHOM B 3JIEKTPUYECKOE TOJIE.

24. TloHsiTHE O TONSAPU30BAHHOCTU JUAJIEKTPHUKA. DJIEKTPUUYECKUH MOMEHT IOJIIPU30BAHHOW Ya-
CTHIIBI.

25. ®usnyeckas MpHUpPOJA MOISPU3ANUU IAUIICKTPUKOB. BUIBI MHKPOCKONUYECKHX MPOIECCOB
NPUBOASIINX K BOSHUKHOBEHHIO MOJISIPU3AIHH.

26. DJeKTpoHHAs ynpyras MOJSIpU3aIus TUIICKTPUKOB.

27. VonHas ynpyras nojsipu3anus B KpUCTAUITMUECKUX AUIIEKTPHKAX.

28. Heympyrue nomisipu3aiiuyl TUdJIEKTPUKOB. Bpemst pemakcaruy Tumosst.

29. XapakTepHbIe IEKTPUUECKUE CBONCTBA CETHETOIIEKTPHKOB.

30. Buasl mossipu3aIiuu CETHETOIICKTPHKOB.

31. 3aBHCHMOCTb JUAJIEKTPUUYECKOTO TUCTEpe3nca U MPOHULAEMOCTH OT HANpPSHKEHHOCTH AJIEKTPH-
YECKOTO TTOJISI U TEMIIEPATYPHI.

32. Bujasl notepb MOITHOCTH B JURJIEKTPUUECKUX MaTepUaax.

33. JudnexTpuveckne TOTepH B ra3000pa3HbIX TUAIIEKTPHUKAX.

34. JludnexTpudeckue NoTepu B TBEPABIX AUIIEKTPUKAX.

35. JlupnexTpuveckre TOTepH B JKUAKHUX JAUIICKTPHKAX.

36. I[Ipo6oit 1MANEKTPUKOB U ero (pu3nyecKas Mpupoa.
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37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
S7.
58.
59.
60.
61.

[Ipo6oii ra3000pa3HbIX, KUAKUX U TBEPIBIX AUIIEKTPUKOB.

N3meHeHue AieKTpudecKor MPOYHOCTH AUAJICKTPUKOB MIPH OOTyUEHUH.
[ToBepxHOCTHBIN TTPOOOH IIIEKTPOU3OIAIMOHHBIX MATEPHAIIOB.

MexaHu4eCcKre CBOMCTBA AUAIEKTPUKOB.

Tepmuueckue CBOMCTBA JUAIEKTPUKOB.

DU3UKO-XMMHYECKHUE CBOMCTBA IUAJICKTPUKOB.

OcHoBHbIE CBOWCTBA Ia3000pa3HbIX TUAIEKTPUKOB.

Kuakue TUAJIeKTPUKN Ha OCHOBE HEPTSIHBIX Macell.

CHUHTETHYECKUE )KUIKUE AUIICKTPUKH.

JIMDIEeKTPUKY U3 KPEMHUHMOPraHNYecKUX U (TOPOPraHUYECKUX COCAMHECHHM.
CBoiicTBa JIMHEWHBIX MOJSPHBIX U HEMOJISPHBIX MMOJTHUMEPOB.

CaoiicTBa NOJUMEPOB MOTYYAEMBIX TTOJTUKOHACHCAIIUEH (CMOJIBI).

CBoiicTBa KOMITO3UIIMOHHBIX MAaT€PUAJIOB (T€TUHAKC, TEKCTOJIUT).

CBoiicTBa pe3uHBI MPUMEHSIEMOU MPU TPOU3BOACTBE KaOCITHHBIX U3/ICTUH.
CBolicTBa 3J1EKTPOU30JILIMOHHBIX JaKOB, SMajei, KOMIIAyHJIOB U KJIEEB.
CBoiicTBa BOJIOKHUCTBIX MaTepPHAIIOB (JIepeBo, OyMara, KapTOH, JJAKOTKaHH).
CBolicTBa CIIIOJIbI U CIIOASHBIX MaTepUaJIOB.

CBoiicTBa CTEKJIA U 3JIEKTPOTEXHUUECKON KEPAaMUKH.

CBezeHus 0 CBOMCTBAX MOJYITPOBOIHUKOB IPUMEHSIEMBIX B dJIEKTPOTEXHHUKE.
DIEeKTPONPOBOAUMOCTE MOTYIPOBOIHUKOB U €€ 3aBUCUMOCTbH OT pssia (aKTOPOB.
Tepmonnexkrpuueckue sineHus (3PdexTsl 3ecdeka u Tommcona).
I'anpBanomaruutHbie 3¢ ekt B noaynpooanukax (3C Xomnna).

CBolicTBa IPOCTHIX MOJTYIPOBOAHUKOB (F€pMaHU U KPEMHUIA).

Haznauenwue, knaccudukanus u 3IEKTPUIECKHE XapaKTEPUCTHKU MPOBOIHUKOB.
DNEeKTPUYECKHE XapaKTEPUCTUKU TMPOBOJHUKOBBIX MAaTEpPHAIOB. YAeNbHAs MPOBOJUMOCTH

OBCTHBIX MCTAJIIIOB.

62.
63.
64.
65.
66.
67.
. Mapku menu.

neparyp
68

69.

VY enbHOE COMPOTUBIICHHUE IIBETHHIX METAIUIOB M METOJIBI €0 OIPEICICHUSI.

dakTopsl, BAUAIOUINE HA YACTHHOE COMPOTUBICHUE TPOBOAHUKOBBIX MaTEPUAIIOB.
3aBUCHUMOCTH YACIBbHOTO COITPOTUBJICHHUA LIBETHBIX METAJIJIOB OT TEMIICPATYPHI.

Hasnauyenue u cBOiicTBa IPOBOTHUKOBBIX MAaTEPHAIOB U BBICOKOH MPOBOAMMOCTHIO.
Hasnauenue, coctaB u 007aCTH IPIMEHEHHS cepedpa B AJICKTPOTEXHHUKE.

3aBUCHMOCTB YJIEIIFHOTO COIPOTHBIICHUSI MEIU OT TEMIIEPaTypsl B 00JaCTH KPHOT€HHBIX TEM-

Haznauenwue, cBoiicTBa, MapKu U 00J1aCTH TPUMEHEHUS ATFOMUHHUSL.
SBnenue cBepXmpoBOIMMOCTH B MeTaiiax. CoBpeMeHHas Teopus cBepxnpoBoauMoctu. O0pa-

30BAHUC DJICKTPOHHBIX IIap.

70.
71.
72.
73.
74.
75.

CBepXMnpoBOITHUKOBbIE MaTE€pHAaIIbl IEPBOT0, BTOPOTO U TPETHETO MOPSAKA.

CBolicTBa BEICOKOTEMIIEPATYPHBIE CBEPXIIPOBOJHUKH.

KpuonpoBoiHHKOBBIE MaTeprasbl HA OCHOBE MEAU U ATFOMUHUS.

Ha3znauenue, knaccuukaius 1 0061acTh IPUMEHEHUS! KOHTAaKTHBIX MaTepUAJIOB.

CocraB, CBOMCTBA U BETMYMHA TEPMOBUKYIIEH CUIIBI CIUIABOB JUIsSl TEPMOTIAp.

Ha3znauenue, cocraB, kiaaccupukaius U o0JacTH NIPUMEHEHUS MaTepHUajIoB ¢ OOIBIINM YIelb-

HBIM COIIPOTUBJICHUEM.

76.
77.
78.
79.
80.
81.
82.

XapakTepUCTUKU MAarHUTHBIX MaTEPUAIIOB IPUMEHSAEMBIX B DJIEKTPOTEXHUKE.

[Iponiecchl TEXHUYECKOTO HAMAarHUYMBAHUS U ITIEPEMAarHUUMBaHUs MaTepPUAJIOB.

MarHuTHbIE CIUIaBbI ¢ 0COOBIMU CBOWCTBAMH.

CaoiicTBa aMOpPHBIX MAarHUTHBIX MaTEpPUAIIOB.

CBoiicTBa MarHUTOAMIIEKTPUKOB U MATHUTOMSTKUX (PEPPUTOB.

CBolicTBa MarHUTOTBEP/BIX MAaTEPUATIOB.

CBolicTBa TUTBIX BHICOKOKOIPLUHUTHUBHBIX CIUIABOB IIPUMEHSAEMBIX B Ka4ECTBE MAarHUTOTBEP/BIX

MaTepHajoB.

83.
84.

CBoiicTBa METaNIOKEPAMUYECKUX U METAIONIACTUYECKUX MarHUTOB.
CBoiicTBa MarHUTOTBEPBIX PEPPUTOB HA OCHOBE Oapusl U KoOabTa.



85. CgoiicTBa MarHMTOB Ha OCHOBE PEAKO3EMEIbHBIX METAJIOB (KoOanbTa M I1e3Wsi, KoOaabTa H
camapusi).

86. CBoiicTBa TpaJWLIMOHHBIX MarHUTOTBEPIBIX MaTEepHaoOB (MapTEHCUTHBIC CTAJIU U IUIACTHYE-
CKH J1e()OpMUPYEMBIE CILIABHI).

Tect no pasaeny 1. Koncrpykunonnnie matepuassi (T1)

Bonpoc 1:

Cranb — 310

a) CIUIaB KeJie3a C YriepoJoM, Iie yrieposa cBeiie 2,14%

0) cruiaB enesa ¢ yriaepoaoMm, rae yriepoaa 2,14%

B) CILJIAB ’KeJie3a ¢ YIJIepoaoM, rae yriaepoaa ao 2,14%

Bonpoc 2:

OCHOBHBIMU BUJIaMU MalTUHOCTOUTEIBHBIX YyTYHOB SIBJISFOTCS

a) cepblil, KOBKHI

0) BBICOKOITPOYHBIH, aHTU()PUKIIMOHHBIN, JIETUPOBAHHBII

B) BCe MepevyucjJeHHbIe

Bomnpoc 3:

Ykaxute popmy rpadura BBICOKOIPOYHOTO UyT'YyHA!

a) TUIACTUHYATHIN

0) mapoBUMIHbII

B) XJIONIbEBUAHBIN

Bonpoc 4: B kakux KOOpAMHATAaX CTPOATCS IUArpaMMbl COCTOSIHUS CIIJIABOB?

1. Temmepatypa - Bpems.

2. TemnepaTtypa - KOHIEHTPALMS.

3. Bpewms - KoHLIEHTpaIUs.

Bonpoc 5:

Kpucrannnueckyro pemerky Kakoro THUIa UMeeT jKeJIe30 pu KOMHATHOM TemrepaType?

1. KyOuueckyro 00beMHOLCHTPHPOBAHHYIO.

2. KybOuueckyro rpaHellEeHTPUPOBAHHYIO.

3. I'ekcaroHajbHYIO IIJIOTHOYNAKOBAHHYIO.

Bonpoc 6:

UT0 Ha3bIBAIOT MAPTEHCUTOM?

1. TlepeHachileHHbIH TBEPAbIA PACTBOP BHEAPEHUS YIJIEPOAA B O-iKejie3e.

2. Teepablii pacTBOp BHEAPEHHS YIIEpOa B Y-Keje3e.

3. TBepablil pacTBOP BHEAPEHHUS YIIIEPOIA B OL-XKEJE3E.

Bonpoc 7:

UYro HazbIBaeTcs ynpyroi nepopmanneit?

1. CoxpansieTcsi NpPONOPUHOHATIbHAS 3ABUCUMOCTH MKy 1eGopMHPYIOIIUMH CHIAMHU H
cMelleHUsIMHM aTOMOB. Iloc/ie CHATHSA BHEIIHMX CHJI TBEPAOeE TeJI0 BOCCTAHABJIMBAET CBOU MCXO0/I-
Hble pa3Mepsl U Gopmy.

2. Ilpu npekpanieHuu ASCTBUS BHEIIHUX CUJI TBEPJO€ TEJIO HE MOJHOCTHIO BOCCTAHABIIUBAETCS.

3. CrocoOHOCTh MeTalljIa COMPOTUBIISATHCS PA3pPYIICHUIO WM MOSBIICHUIO OCTATOYHBIX Ae(op-
Maluy MO JSHMCTBUEM BHEIIHUX CHIIL.

Bonpoc §:

UTto Ha3bIBaeTCs XPYNKUM pa3pylieHHuem?

1. Paspymenue, nepen KOTOPbIM METAJLT UCTIBITHIBAET 3HAYUTENbHYIO TUIACTUYECKYIO 1ehopma-
LHIO.

2. Pa3zpyenue, niacruyeckasi fegopmanus nepea KOTOPbIM OTCYTCTBYeT WJIM HE3HAYUTEJIb-
HA.

3. Pa3pymienue, npu KOTOpOM MaTepuai CONPOTUBISETCS pa3pyLIEHUIO €ro MOBEPXHOCTHBIX CIIOEB
MIpU TPEHUH.

Bonpoc 9:

Uemy paBHsieTcs KOXPOUIUEHT a, 3aBUCAIINN OT COCTaBa M CTPYKTYPHl MeTallla B mpaBuie A. A.
Bbousapa Tp=a*Tnua 111 METAIJIOB TEXHUYECKOU YaCTOTHI?



1.0,2.

2. 03-0,4.

3. 0,5-0,6.

Bonpoc 10:

VYkaxure coaepkaHue yriepoja B cranu 45.

BapuaHTbl 0TBETOB:

1. 45%.

2. 45%.

3. 0,45%.

Bonpoc 11:

UTto Takoe TuHAMUYECKHE HArpy3Ku?

1. leiicTByI01IIMe MTHOBEHHO, IPUHUMAIOLIME XapaKTep yaapa.

2. [e#icTByIolye MOCTOSIHHO WM MEUICHHO BO3PACTaIOIIINE.

3. H3Mensroniuecs Wi M0 BETUYMHE, WIN M0 HAMIPABJICHUIO, WM OJHOBPEMEHHO U 110 BEITUYHHE,
Y 10 HaMpaBJICHUIO.

Bonpoc 12:

VYKaxuTte ycioBHs JJIs IPOBEACHUS HU3KOTO OTITYCKa YIJIEPOAUCTOM CTaJH.

1. OxnaxaeHue 3akajaeHHOU ctaiu 10 Temneparyp Huxke 0°C.

2. Harpes 3akaJjieHHO#i CTaJIM 10 TeMIepaTyp, He npeBbimaromux 200°C.

3. Harpes 3akanienHoii ctanu 1o temneparyp 350 - 450°C.

Bonpoc 13:

UTo U3 HUKE MEePEUUCICHHOTO HE OTHOCUTCS K MEXaHMYECKUM CBOMCTBaM?

1. IIpouHOCT®.

2. IlnacTuyHOCT®.

3. [InoTHOCTB.

Bonpoc 14:

Uro Ha3bIBaeTcs IUaHUPOBaHUEM?

1. Ilpouecc HachIIeHUSsI IOBEPXHOCTH M3/1e/ Uil OJTHOBPEMEHHO YIJIEPOIOM M a30TOM B pac-
IUIABJICHHBIX HUAHMCTBIX COJIAX IpHu Temneparype 820...950°C.

3. IIpouecc HachlEeHNs TOBEPXHOCTU U3JIEIUHA a30TOM.

4. IIpouiecc HACHIIICHHS] IOBEPXHOCTH U3/I€THI OAHOBPEMEHHO YIIIEPOIOM M a30TOM B ra30BOit
cpene azora 40%, Bonopoaa 40% u okcunaa yraepona 20% npu temmnepatype 850...870°C B TeueHue
4...10 gacos.

Bonpoc 15:

UTto U3 HIKE MEePEUUCICHHOTO OTHOCUTCS K ObICTpOpexXyIIel ctanu?

BapuaHnTs! 0TBETOB:

1. 40X.

3. 110I'13J1.

3. P6MS.

Bonpoc 16:

Uro Ha3bIBaeTcs JaTyHSIMU?

1. /IBoliHbIE WJIM MHOTOKPATHBIE CIUIABBI MEIU, OCHOBHBIM JICTUPYIOIIUM 3JIEMEHTOM KOTOPBIX SIB-
JIAETCS ATFOMUHUM.

2. /IBoliHbI€e HJIM MHOTOKPATHBbIE CIIABBI M€/, OCHOBHBIM JIETHPYIOIIUM 3J1€MEHTOM KOTO-
PBIX AABJIsIETCH HMHK.

4. JIBoliHbBIE WM MHOTOKPATHBIC CIIJIAaBbI MAarHHsI, OCHOBHBIM JIETUPYIOIINM 3JIEMEHTOM KOTOPBIX
SIBJISIETCS I[UHK.

Bonpoc 17:

UTto Ha3bIBaeTCs TEMIONPOBOJHOCTHIO?

1. CrtocoOHOCTH MeTaIa PaCIIUPSTHCS IPH HATPEBAHUU U CKUMATHCS TIPU OXJIAKICHHUH.

2. Cnoco0HOCTHh METAJJIOB NMOIJIONIATH TEIJIO U 0TAABATh €ro NP 0XJIAMK/ICHUH.

3. CniocoOHOCTH MeTaljla Py HarpeBaHUU MOIJIOMIATh ONPEAeIEHHOE KOJIMUECTBO TETIOTHI.

Bonpoc 18: YTo OTHOCUTCS K TEXHOJIOTMYECKUM CBOMCTBaM?

1. Capka.



2. KoBKoOCTB.

3. Koppo3sust Merasmios.

Bonpoc 19:

Urto Ha3bIBaeTCS KAPOCTOUKOCTHIO?

1. CnocoGHOCTh MaTepuasa COXpaHsATh MEXaHUYECKUE CBOWCTBA IIPU BHICOKOW TeMIEparType.

2. CnocoOHOCTh MaTepuaia COPOTUBIATHCS ACHCTBHIO SIEPHOTO OOTyUCHHUS.

3. Cnoco0HOCTh METALJIMYECKOT0 MATEPHAJIa CONPOTUBJISATHCS OKUCJIEHHIO B ra30BOM cpeje
NpH BBICOKOIi TemMmepaType.

Bonpoc 20:

UTO HE OTHOCHTCS K BUJIAM TEPMHYECKO 00paboTke?

1. Haksien u BO3BpaT MeTaJia.

2. 3aKasika 1 OTIYCK CTaJIH.

3. OTKUT ¥ HOpMAJIU3alUsl CTaJH.

Bonpoc 21:

Uro Ha3bIBaeTCs 3aKanKOu?

1. IIpouecc HarpeBa cTajau Bbime TOYKH Acs uiaH Ac; Ha 30...50°C ¢ nocsiexyomum 0bICTPbIM
OXJIAKIeHHEM.

2. Harpes crtanu Bblllle KpUTHYECKUX TeMmepatyp (Touek Acy uin Acp), BbIIEPKKE TPU JaHHOU
TEMIIEPATYPE U MEAJICHHOM OXJIaXIEHUU (0OBIYHO BMECTE C ME€YbIO).

3. HarpeB 103BTEKTOMIHOM CTaU BBIIIE TOYKU AC3, SBTEKTOUIHOMN CTallu— BBIIIE TOUYKH Acq, 3a9B-
TEKTOMJIHOM CTaNM—BBIIIE TOUKH Acy Ha 30...50°C, BbAepKKa U MOCTEAYIONIEE OXJIAXKICHUE HA BO3-
IyXe.

Bonpoc 22:

Kakoii 3akaiike moaBepraroTcs 3a3BTEKTOUIHbIE CTaIn?

1. [lonHo1.

2. HemoustHoid.

3. CpenHeid.

Bonpoc 23:

W3 nepeuncieHHbIX 1e(heKTOB TepMUIECKON 00pabOTKH, BEIOEPUTE HEUCIIPABHMEIE

a) meperpen

0) KopoOJieHus

B) TPEIUHbI

Bonpoc 24:

Urto Ha3bIBaeTCs ylydlieHuem?

1. Coueranue 3aKajKu ¢ HU3KUM OTITYCKOM Ha TPOOCTHT.

2. CoueTaHue 3aKajlKH cO CPEJHUM OTITYCKOM Ha MapTEHCHT.

3. CoueTaHue 3aKaJIKH € BBICOKMM OTIHYCKOM Ha COPOMT.

Bonpoc 25:

Kaxkue Bunp1 TepMoMexaHUUYECKON 00pabOTKH CYyIIEeCTBYET?

1. BeicokoTemMnepaTypHasi TepMoMexaHn4deckasi 00padorka (BTMO).

2. HuzkoremneparypHasi TepMoMexanndeckas oopadorka (HTMO).

3. CpenHereMnepaTypHas TepMoMexaHudyeckas oopadorka (CTMO).

Bonpoc 26:

Urto Ha3bIBaeTCsS CUIUIIMPOBAHUEM?

1. Tepmoaug¢y3nonHoe HAChIIEHHE MOBEPXHOCTH U3/1eJUsl KPeMHHEM.

2. ITporiecc HaChIIIEHUS] TOBEPXHOCTHOTO CJIOSI CTaJIU aTIOMUHUEM.

3. IIporecc HachIEHUs TOBEPXHOCTHOTO CIIOSI CTAJId XPOMOM.

Bonpoc 27:

Kakue 13 H1>Ke MepeynCIeHHbIX CTaIe OTHOCSTCS K MapUKOTOAIIUITHUKOBBIM?
1. IX15Cr

2. 30XI'CII

3. HIX6

Bonpoc 28:

K xakum cramsam otHocuTCs Y7A?



Ha:

1. KoHCTpYKIIMOHHBIE CPETHEYTIICPOIUCTHIE JISTHPOBAHHBIC CTAJIH.

2. YriiepoaucTbie HHCTPYMEHTAJIbHBIE CTAJIH.

3. JlerupoBaHHBIC HHCTPYMEHTAJILHBIE CTAJIH.

Bonpoc 29:

Pacmudposars JIAXKMi 66-6-3-2.

1. Conep:xut 66 % menn, 6 % amomunus, 3% xesne3a u 2% mapranuna, ocTajJbHOe — IIUHK.

2. Conepxut 66 % uunHka, 6 % amomunust, 3% sxene3a u 2% maprasiia, OCTaIbHOE — MEIb.

3. Conepxut 66 % memau, 6 % amomunust, 3% sxeneza u 2% Maraus, OCTAIBHOE — ITUHK.

Bonpoc 30:

JlomoaHUTE YyTBEP)KICHHE: TI0 TEXHOJOTUH U3TOTOBJICHUS M3EINI aJIOMUHHEBBIC CIUIABBI ICIISATCS

a) sureiiHbie U fedopmMupyeMble
0) nehopMupyemble U CriCUCHHbBIE
B) JIUTEHHBIE, AePOPMUPYEMBIE U CTICUCHHBIE

Tect mo pasaeny 2. diiekrpuueckue marepuasbl (T2)

Bonpoc 1:

OcHoBHas kiaccudukanus Matepuano IC 6a3upyeTcst Ha CIeIYIOIINX CBONCTBaX:

a) MEXaHUYECKHUE;

0) ONTHYECKHUEC;

B) JJIEKTPHYECKHE.

Bonpoc 2:

VYkazare mapameTp MaTepualia, B COOTBETCTBUU CO 3HAYEHUEM KOTOPOT0, MaTepral MOKET ObITh

OTHECCH K I'PYIIIC 3JICKTPOTCXHUYCCKUX:

a) TBEP/IOCTbh;

0) MIaCTUYHOCT;

B) 3JIEKTPONPOBOJIHOCTD.

Bonpoc 3:

JJig KakuX BUJIOB MaT€pUAIOB BO3MOKHO HAIMYKHE JOMEHHOM CTPYKTYPBI:

a) MPOBOJHUKOBBIE;

0) AMDJIEKTPUYECKHE;

B) MarHUTHBbIE.

Bonpoc 4

B cooTBeTcTBUM CO 3HaUEHHEM KOIPIUTUBHON CHITbl MaTepuaibl DC KiaccuPuIupyoT Ha:
a) aKTUBHBIE U MTACCUBHBIE TUAIEKTPUKH;

0) BBICOKOITPOBOHBIE M PE3UCTUBHBIE MaTEpPHAIIbI;

B) MATHUTOMSITKHE M MATHUTOTBEP/Able MATEPUAJIBI.

Bonpoc 5:

B cooTBeTcTBHH € 3aBUCUMOCTBIO IUAIEKTPUYECKON MPOHULIAEMOCTH OT HANPSKEHHOCTH BHEILIHE-

'O MOJIS AUDIIEKTPUUECKUE MaTepraibl KIIACCUPUITUPYIOT Ha:

a) MOJIAPHBIEC U HEMOJSPHBIE MaTEPUAIIBI;

0) JMHeliHbIe M HeJINHeliHbIe MaTepPHUaJibl;

B) TEPMOIIACTUYHBIE U TEPMOPEAKTUBHBIC MaTEPUATIBL.

Bonpoc 6:

3HaueHue yJAelnbHOTO 00BEMHOTO COIPOTHUBIICHUS JISKUT B OCHOBE KIacCU(DHUKAIUU:
a) CHUIbHOMarHUTHBIX MaT€pPHaJIOB;

0) c1a00MarHUTHBIX MATEPHAJIOB.

Bonpoc 7

K ocHOBHBIM napameTpam NpoOBOAHUKOBBIX MaT€pUAIOB OTHOCATCS:

a) KOHTaKTHAas Pa3HOCTh MOTEHITUAIOB, MPEEN MPOYHOCTH, TBEPIOCTH;

0) cuia Toka, HalpsHKeHHe, conpoTuBienue, Tepmo-/1C;

B) YA€JbHAs JIEKTPONPOBOAHOCTD, TEMIIEPATYPHbINH KO3Q(PUIHEHT YAeIbHOI0 CONPOTHBIIE-

HMS#, IIpeieJ] MPOYHOCTH NPH PACTSKEHHUH.

Bonpoc 8:



VY aenbHOE CONPOTUBIICHUE MTPOBOAHUKOBBIX MAaTEPHAIIOB OIIPEAEAeTCs CIeAYIOMUMHU (PaKTOpaMHU:

a) reoMeTpruyecKmne pasMmepsl o0pasna;

0) BHYTPEHHHE KPUCTAJIMYECKHE HATIPAKEHUS ;

B) XMMHMYeCKHi coCTaB.

Bonpoc 9:

Kakas u3 rpynn npoBOAHUKOBBIX MaT€PHUAIOB SBISAETCS KOMIIO3UIIMOHHOM:

a) MPUTION;

0) MaTepuaibl BBICOKOH IMPOBOIMMOCTH;

B) KEpMeThl.

Bonpoc 10:

Kakne matepuainbl OTHOCATCS K TPYIIE MAaTEPUAIOB BBICOKOW TPOBOJMMOCTH:

a) TaHTAJl U PCHUH;

0) Meb M AJTIOMUHHI;

B) IIMHK ¥ XPOM.

Bonpoc 11

Kakwue BemiecTBa OTHOCST K MPOBOJHUKAM BTOPOTO poja:

a) METaJNINYECKUE PACIUIABbL;

0) 2JIEKTPOJIUTHI;

B) TBEP/IbIE METAJLJIBI.

Bonpoc 12:

Kakoe 3HaueHue yaenpHOro 00beMHOTO COMPOTHBIICHHSI XapaKTEPHO IS IPOBOJHHUKOBBIX MaTepH-
anos OC:

a) p<10'5 Om-Mm;

0) p<10'10 OM M;

B) p>10"° OM-M;

r) p=0.

Bonpoc 13:

OCHOBY CIJIaBOB BBICOKOT'O COTIPOTHUBIICHHUSI COCTABIISIOT CJIEAYIOIINE METAILIBI:

a) Mellb U aJTFOMUHUM;

0) XpOM U HUKeJIb;

B) OJIOBO U CBHUHEII.

Bonpoc 14

PesncTuBHBIE MaTeprabl HA OCHOBE KPEMHHS (CHITUIIHIBI) UCTIONIB3YIOT JUISI U3TOTOBJICHUS:

a) NJIEHOYHBIX CONPOTHBJICHUI;

0) MPOBOJIOYHBIX COTIPOTUBIICHU;

B) TepMomnap.

Bonpoc 15:

Kakoe 13 yTBep:k/1eHH SBISETCS BEPHBIM:

a) B Ka4eCTBE PE3UCTHUBHBIX MAaTEPHAJIOB MOTYT UCIIOIH30BATHCS TOIBKO CILIABBL;

0) B KauecTBE PE3UCTUBHBIX MaTePHAJIOB HE MOTYT UCIOJIB30BATHC XUMUUECKHU MPOCTHIE (IJIEMEH-
TapHbI€) MaTepHaJIbl;

B) HauboJ1ee TEXHOJIOTMYHBIMYU PEe3MCTUBHBIMHM MATEPHAIAMH ABJISIOTCH KePMEThI.

Bonpoc 16:

K mpocThIM momynpoBOAHUKAM OTHOCSTCS:

a) PbS u GaP;

0) SiC u Te;

B) Ge u Si;

r) P u GaAs.

Bonpoc 19:

OCHOBHBIMU HOCHUTEJISIMH 3apsijia B OJXYIPOBOJHUKAX N-TUIA SBIISIOTCS:

a) HEUTPOHBI;

0) 3JIEKTPOHBI;

B) IPOTOHBI;

T) JIBIPKHU.



Bonpoc 17:

s Hon%rnpOBo;[HHKOBHx MaTepHaJioB XapaKTePHO 3HAYECHUE YAECTHLHOIO COPOTHBIICHUS:

a) p<10 O OmMm;

6) p=10 °+ 10 ® Om-m;

B) p>10° OM-M;

r) p=10 2+ 10 * Om'm.

Bonpoc 18: VI3meHeHnne yaeabHOro COMPOTHBIICHHS MOJIYTIPOBOIHUKA MO IEHCTBUEM IIEKTPO-
MarHMTHOTO U3 1y4eHHs Ha3bIBAETCS:

a) adexrom Xona;

0) apdexrom ["anna;

B) ¢oTope3ucTUBHBIM 3P deKTOoM.

Bonpoc 19:

OCHOBHBIMH MapaMeTpaMy NOTYIPOBOTHIUKOBBIX MAaTEPHAIIOB SBIISIOTCS:

a) ylenbHasi 00beMHast 3JeKTPOIPOBOAHOCTD, TEMIIEPATYPHBIN KO (UIIMEHT JIMHEHHOTO paciin-
peHUs, peies yIpyrocTu;

0) IMpUHA 3anpeleHHO 30Hbl, KOHIEHTPAIMS COOCTBEHHBIX HOCUTeJIel 3apsiaa, MOIBHIK-
HOCTb HOCHUTeJIeH 3apsiia IPU HOPMAJILHON TeMIiepaType;

B) IMAJIEKTPHYECKas MPOHUIIAEMOCTD, YACITHFHOE COMPOTHBIICHHE, TAHTCHC YTJIa IUAICKTPHUECKUX
MOTEPB;

') MarHUTHAS IPOHHUIIAEMOCTh, KOOPLUUTHBHAS CUJIA, YICTHHOE COMPOTUBIICHHE.

Bonpoc 20:

[Ipornecc, cocTosimmii B OrpaHUYEHHOM CMEUICHUHU HJIM OPUEHTAIINU CBSI3aHHBIX 3aps/IOB B TUDJICK-
TPHUKE TPU BO3JCHCTBUM Ha HETO DJIEKTPUIECKOTO MOJIs, HAa3bIBaCTCs:

a) neopmarueit;

0) KpUCTAJUTU3ALIUCH;

B) NOJIApU3alHeil;

T') mpodoeM.

Bonpoc 21

MaxkcuManabHOE 3HaYEHUE TUAICKTPUIECKON MPOHUILIAEMOCTH XapaKTEPHO:

a) 17151 Ta3000pa3HbBIX IUAJIEKTPUKOB;

0) U1 )KUIKUX TUDJIEKTPUKOB;

B) VIl TBEPABIX IHJIEKTPUKOB;

I') HE 3aBHCHUT OT arperaTHoOro COCTOSIHUS.

Bonpoc 22:

[Tpe3037eKTpUKaMu Ha3bIBAIOTCS JUAJIEKTPUUYECKUE MaTepHabl, 00J1a1aole CIOCOOHOCTBIO:

a) NOJIIPU30BATHCS MO/ AeliCTBHEM MeXaHUYEeCKHX HATPY KeHHUIl;

0) MU3MEHSATh CHOHTaHHYIO MMOJIAPU3ALMIO TPU U3MEHEHUU TEMIIEPATyphl OKPYKaIOIIEeH Cpe/ibl;

B) CO3/1aBaTh B OKPYXKAIOLIEM IIPOCTPAHCTBE MOCTOSHHOE 3JIEKTPUUECKOE MOJIE.

Bonpoc 23:

Kakas u3 rpymm akTHBHBIX JUAJIEKTPUKOB 00JIaJal0T CIIOCOOHOCTBIO CO3/aBaTh B OKPYKAIOILIEM
MPOCTPAHCTBE MOCTOSHHOE 3JIEKTPUYECKOE TOJIE:

a) CErHETORJIEKTPUKH;

0) bE303JIEKTPHKHY;

B) IUPORJIEKTPUKU;

I) JJICKTpeThl.

Bonpoc 24:

[TuposneKTpuKkaMu Ha3bIBAIOTCS TUAIIEKTPUUYECKHE MaTepHalIbl, 00J1aai01ie CIOCOOHOCTHIO:

a) MO PU30BATHCS O] ACUCTBUEM MEXaHUYECKUX HArPY KCHH;

0) UI3MEeHATH CIOHTAHHYIO MOJISIPU3ALMIO IPH U3MEHEHHHU TeMIepaTypbl OKPY:KaloLei cpe-
AbI;

B) CO3/1aBaTh B OKPY>KAIOIIEM IPOCTPAHCTBE MOCTOSHHOE AIIEKTPUUYECKOE TOJIE.

Bonpoc 25:

MarauTomMsIrKue MaTepralibl UCIIONb3YIOTCS ISl U3TOTOBIICHUS:

a) MATHUTONPOBO/IOB;



0) MOCTOSTHHBIX MarHUTOB;

B) KOHCTPYKIIMOHHBIX JIETAJICH;

T') paauaTopoB.

Bonpoc 26:

[To npenenpHOM cTaTUYECKON METIIe TUCTEPE3UCca MOKHO ONPEACIIUTh CIIEAYIONIUE MapaMeTphl

MAarauMTHOIr'0O MaTcpuaia:

a) HHAYKIUIO HACBILEH NS ;

0) ylIenpbHOE CONPOTUBIICHUE;

B) OCTATOYHYI0 MHAYKIMIO;

T') TEIUIONPOBOAHOCTD.

Bonpoc 27

UTo npoucxoauT Mpu HaMarHUYUBaHUU GeppoMarHeTHKa:

a) CMEIAI0TCs TPAaHUILIbI JOMEHOB;

0) BeKTOPbI HAMATHMYEHHOCTH OPHEHTHPYIOTCH B HANPABJIEHUM BHELHEr 0 MoJis;
B) U3MEHSETCS YJEIbHOE COITPOTUBIICHHE.

Bonpoc 28:

MarauToCTpUKIHS — 3TO MPOIECC U3MEHEHUS MATHUTHOTO COCTOSIHHSI (eppOMarHeTuka, Compo-

BO)I(,Z[aIOHlI/II;'ICH HU3MCHCHUECM:

a) TeTUIONIPOBOIHOCTH;

0) 2JIEKTPONPOBOAHOCTH;

B) JIMHEHHBIX pa3MepoB;

T') MPOYHOCTH.

Bonpoc 29:

MarauTHbIi rucTepe3rc 00yCIOBICH:

a) 3a/1ep’KKaMHU B CMellleHUH JOMEeHHbIX TPAHN1, BbI3bIBAeMbIMH HCKAKEHUSIMH KPHCTAJLIU-

4eCcKOM pelieTKu;

T,

6) BO3HMKHOBCHUEM aCUMMCTPHHU ONITHYCCKUX CBOMCTB BCIICCTBA 110 Ilef/'ICTBI/IeM MAar"HuTHOTIO I10-

B) HAJINYMEM 00JIacTeil CIIOHTaHHON HaMarHW4eHHOCTH.

Bonpoc 30:

MaruuTHas Touka Kropu — 370 3HaueHUE TEMIIEPATYPhI, IPH KOTOPOW:

a) I0OMeHbI pa3pymalTCs U CIIOHTAHHAS HAMATHUYCHHOCTh HCYe3aeT;
0) MAarHUTHasi POHNLIAEMOCTh HMeeT MAKCMMAJIbHOe 3HAYEHNE;

B) AaTOMHbIE MarHUTHBIE MOMEHTHI CTAHOBATCS] PABHBIMHU HYIIIO.
KpuTtepun onieHKk# TecTOBbIX 3a/1aHMIA:

1. IlosniHOTA 3HAHMI TEOPETUYECKOIO KOHTPOJIMPYEMOTO MaTepuania.

2. KonnuecTBo npaBUIbHBIX OTBETOB.

IIpu 3a04Hoii popme 00ydeHHs]I B Ka4eCTBe OLCHOYHOIO CPeACTBA ATTECTALNH

pa3iesia uCMOJab3yeTcsl TAK:Ke KOHTPOJIbHAs padoTa.

Koumponvnasa paboma — cpeacTBO TPOBEPKM YMEHMM TNPUMEHATh TMOJy4YEHHbIE 3HAHUSA

ISl BBITIOJIHEHUS 33/IaHHM 110 TeMe WM pa3fieiy. BeIMonHsIeTCs 0 WHANBHIYaIbHOMY 3aJaHUI0, MPEe-
CTaBJICHHOMY B DJICKTPOTEXHUYECKOE M KOHCTPYKIIMOHHOE MaTepuaioBeieHue» [16].

BBIBOP BAPUAHTOB 3AJAHUM KOHTPOJILHON PABOTHI
Nol | No2 | Noe3 | Ned4d | No5 | No6 | Noe7 | No8 | Noe9 [ Ne10|Ne 11

Pucl| Ag |03%]| 1 | 1 | 1 | 1 | 1 | 1 | 1
Puc2| Al |12%]| 2
Puc.3| Cu |25%]| 3
Pucd| Mg |3,4%| 4
Puc.5| Cd |43%]| 5

gl B W N

1
2
3
4
5

gl B W N

2 2 2 2 2 2
3 3 3 3 3 3
4 4 4 4 4 4
5 5 5 5 5 5




6 |Puc6| Z |08%| 6 6 6 6 6 6 6 6 6

7 |Puc.7| Pb |16%| 7 7 7 7 7 7 7 7 7

8 |[Puc8| Mg |41%| 8 8 8 8 8 8 g g 8

9 |Puc9| Pb |2,7%| 9 9 9 9 9 9 9 9 9

10 (Puc.l| Zn |3,7% | 10 10 10 | 10 10 | 10 10 | 10 10
n

3AJIAHUS K KOHTPOJIbHOM PABOTE

3AJAHMUME 1. Breruepture aumarpammy cocTosiHusi cuctemsbl (puc.l - 10) coryiacHo BapuaHTy U
OTBETHTE Ha CJICIYIOLIUE BOIIPOCHI:

1) K JAMarpaMMe Kakoro THIla OTHOCHUTCS JaHHas JuarpamMma COCTOsSIHUS cucteMbl. Jlaiite
OTpeAeNeHUs CIEAYIOIUM MOHATUAM: JTMHUS JIMKBUIYC, TUHUS COJIULYC, IBTEKTHKA,

2) OMUIINTE CTPOCHUE U OCHOBHBIE XapaKTEPUCTUKUA KPUCTALTNYECKON PEIIETKH YKa3aHHOTO
AJIEMEHTA COIJIACHO BapUaAHTY (THUIl KPUCTAITMYECKON PELIeTKH, KOAPPUIUEHT KOMIIAKTHOCTH, KOOP/IU-
HAIITMOHHOE YHCJIO);

3) OIUIIUTE B3aUMOJICHCTBUE KOMIIOHEHTOB B JKHUJKOM U TBEPAOM COCTOSI- HUSIX U YKAKUTE
CTPYKTYpPHBIE COCTABIISAIOIINE BO BCEX 00IACTAX AUArPaMMBbI COCTOSIHHUS,

4) OMUIIINTE XapaKTep U3MEHEHHUs] CBOMCTB 3aJIaHHOTO CIIaBa C MOMOIIbI0 npasmia KypHa-

KoBa [7].
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Puc. 2. Jluarpamma coctosiHust aqroMunanii — Kaiasiuid (Al — Ca)
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Puc. 3. luarpamma cocrosiaust mezb — 6op (Cu — B)
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Puc. 4. JlTuarpamma cOCTOSTHHS MarHui - Kaibiwii (Mg - Ca)
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Puc. 5. luarpamma cocrosiaust kaamuii — ceuner (Cd — Pb)




Zn,% (no macce)
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Puc. 6. luarpamma cocrosiaust kaamuii — muuk (Cd — Zn)
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Puc. 7. luarpamma coctosiaust Marauii — CBuHer (Mg — Pb)
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Puc. 8. luarpamma coctosiaust Marauii — os1oBo (Mg — Sn)
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Puc. 9. luarpamma coctosiHust 0J10BO — cBUHeIl (Sn — Pb)
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Puc. 10. JluarpamMmma COCTOSIHUSI ITUHK — 0JIOBO (ZN — Sn)

3AJTAHHUE 2. Berueptute auarpaMmy COCTOSHUS

coctroguug 1o 20°C.

XKEJIe30-yIJIepOl ¥ ONMILIUTE CTPYKTYPHBIE IIpe-
BPALLECHUS C 3aJaHHBIM COJEP’KaHHEM YIJIepoJa COIJIACHO BapUaHTY IPU OXJIAXKIEHUH €ro OT XKHJKOTO

1. Tlomy4yeHHBIH CIIaB SIBISIETCS CTAJIBIO WJIM YYTYHOM, OTBET OOOCHYMTE.
2. Onummre KOMIOHEHTHI U (ha3bl CUCTEMBI JKeJIe30 — YIIIePO/I.

3. IlpuBeauTte cxeMy CTPYKTYpHI MOJIYYEHHOTO CIiaBa mpu temmeparype 20°C, mpu 3aJjaHHOM CO-

ACPIKAHUU YTIIICpOJad, U HA30BUTEC €0 CTPYKTYPHBIC COCTABJIAOIINC.

4. Ha3zoBurte JICTUPYIOIIHE DJICMEHTHBI CTAIN, UX 0003HaYCHHS IIprU MapKUPOBKE U OIMUIIUTE, KaK OHU

BJIMSIOT Ha CBOMCTBA CTAJIH.

5. IlpuBenure kaaccuPUKAUIO U MAPKUPOBKY YITIEPOAUCTHIX CTale U YyT'YHOB.

3AJTAHME 3. OnummuTe nporecc, 3aJJaHHblii COTJIaCHO BAPUAHTY, MO CIEAYIOIIEH CXEME:

1) k kakoMy TUIY 00pabOTKM OTHOCHTCS JAaHHBIN TPOIIECC;

2) Ha3HAYCHHE M KJIACCU(UKAIUS MMPOIecca, PeXKUMBI M CXEMBI 33/IaHHOTO MpoIiecca.

3.1 Orxuwr.

3.2 llemeHnTanus.
3.3 Otmyck.

3.4 AzoTtupoBaHue.
3.5 Hopmanu3zanmus.

3.7 3akanka.

3.8 uddysnonnas
MeTaJlIn3anus
(XpoMupoBaHue,
[IMHKOBAHUE).



3.6 Iuddy3uonnas meramm3a-
mus  (CHIMIUpPOBaHUE, aJH-
THUPOBAHUE).

3.9 TepmomexaHuveckas
obpaboTka.
3.10 HurponemenTarusi.

3AJJAHMUE 4. OnumuTe 3aaHHBIA TUI CTAJH, COIJIACHO BAPUAHTY:

4.1 PeccopHO-TIPY>KHHHBIE CTAJIH.

4.2 111apuKOIOIIIUITHUKOBBIE
CTaJIH.

4.3 VI3HOCOCTOMKHNE CTaH.

4.4 BRICTpOPEXKYIIHE CTAIIH.

4.5 Hep:xaBeromye cTaiu.

Omnumnre 001acTh MNPUMCHCHUA U IPUBCAUTC IIPUMCPBI TAKUX CTaﬂeﬁ, C YKa3aHUEM XHUMHYCCKOI'O

4.6 XpOMOHHUKEJECBBIEC CTAJIH.

4.7 JKaponpouHble cTaiu.

4.8 Xapocroiikue craiy.

4.9 TennoycToiYUBBIC CTAIH.

4.10 JlerupoBannbie
MHCTPYMEHTAJIbHBIE CTAIH.

coCTaBa CIUIaBa U ero GU3HKO — MEXaHUYECKUX XapaKTePUCTHK.
3AJJAHHUE 5. Onucath cieayrone HEeMETALINYECKUEe MaTepHallbl, CO- IVIACHO BApUAHTY:

5.1 KoMITO3UIIMOHHBIE MaTepPHAaIbI,

IIOJIyYEHHBIE KUAKOPa3HBIM
METOJIOM.

5.2 KoMITO3UIIMOHHBIE MaTepUabl,
[IOJIyYCHHBIE TBep0(a3HbIM
METOJIOM.

5.3 JlucnepcHO-ympOYHEHHBIE
KOMITO3UITHOHHBIC MaTePHAITBI.

5.4 Cioucrtble  KOMIO3UIMOHHEIE
MaTepuabl.

3AJTAHHUE 6. CoryacHO BapHaHTy onMcaTh (U3NUECKYIO MPUPOAY AJIEKTPOIPOBOIHOCTH MeTal-

JI0B (IU11 BCEX) U OTBETUTH Ha BOIPOC:

6.1 MeTaniasl BBICOKOH MPOBOIUMO-
CTH JUUISI TOKOIIPOBOJISIIINX IICTICH:
MeJIb M €€ CILIaBHEI.

6.2 MeTamabl BBICOKOM MIPOBO/IN-
MOCTH  JJi1  TOKOMPOBOJSIINX
IEIICH: aTIOMUHUM 1 €TO CIIJIABEI.

6.3 CrmaBbl Ha HHUKEIEBOH U MEIHO-
HUKEJIEBOM OCHOBE (PE3UCTUBHBIE
U TepMOTIapHBEIE).

6.4 CmaBel Ha OCHOBE JKejle3a, HU-
KeJisl, XpOMa U aIFOMHHHSL.

3AJJAHHUE 7. [latb 00m1yto XapakTepUCTUKY MPOBOJHUKOBBIM MaTepuallaM M OMHUCATh CIEIYI0-
II1€ TPOBOJHUKOBBIE M3JIENHSI C yKa3aHHeM copTaMmeHTa (3 - 4 Mapku), UX XapakTepUCTUK M 00jacTu

MIPUMEHEHHUSI COTJIACHO BAPUAHTY:
7.1. TlpoBoma HEWU30JIMPOBAHHBIE IS
BO3JIYIIHBIX JIUHUH 3JIEKTponepeaay.
7.2 CwiioBble Kabenmu ¢ TIPOTUTAHHON
OyMasKHOW M30JISALIUEH.
7.3 CunoBele KabOemu € IJIaCTMAcCCOBOM
HU30JISIIIUEH.

5.5 TlopomikoBsie
MaTtepuaibl. TexHudeckas
KepaMHKa.

5.6 ITlomumepsr.

5.7 TepmomiacTsl.

5.8 TepmopeakTuBHBIC u
ra30HaINOJHEHHBIC ITACTMACCHI.

5.9 Pe3uHOBBIC MaTEpHAIIBI.

6.5 XKapocroiikie MaTepuaisl Ui Harpe-
BaTEJbHBIX JJIEMEHTOB Ha OCHOBE
KapOuJ0B ¥ CUIMHUIOB.

6.6 TepmModyBCTBUTEIBHBIE IpOBOJ-
HUKOBBIE MaTrepuanbl (TepMoOuMe-
TaJuIbI).

6.7 Marepuansl A8 DIEKTPUYECKHX
KOMMYTHPYIOIIUX KOHTAKTOB.

6.8 Ilpunou u ¢arocsl.

6.9 DnexTponpoBOAAIINE KIICH.

6.10 CBepXImpoOBOJHUKH M  KPHUOMPO-
BOJIHUKH.

7.2 XKapocroiikue mpoBoja U kKabeau ¢
MUHEpaIbHOM n30msLuei.

7.3 MoHTa)XHBIE TTPOBO/IA.

7.4 TIpoBoJa 0OMOTOYHBIE.

7.5 IIpoBoaa CONPOTUBIECHHUS.

7.6 IIuHOTIPOBO/IBI U ILIMHBI.



7.4 CunoBble kabenu ¢ pPe3NHOBOM H30- 7.7 CunoBeie Kabenu ¢ TPONMUTAHHOU
JISIUEH. OyMaXHOU U3OJISIIIHEH.
3AJIAHHUE 8. [lath 0011yI0 XapakTepUCTUKY MOJIYIPOBOJHIUKOBEIM MaTepHaiaM M OMHUCATh Clie-
JYIOIIME TTOJIYTIPOBOIHUKOBEIE U3JIENHSI C YKa3aHUEM COPTAMEHTA, UX XapaKTEPUCTHK U 00JIACTH MpUMe-
HEHUS COIJIACHO BapUAHTY:

8.1 Kpemnuii. [Tony4yenue, cBoiicTBa u
IIPUMEHEHUE.

8.2 I'epmanwmii. Ilomydenue, cBoicTBa
U IIPUMEHEHHUE.

8.3 Kapobun xkpemuus. Ilomyuenue,
CBOMCTBA U IPUMEHEHHUE.

8.4 Cenen. Ilomydyenue, cBOWCcTBa U
pUMEHEHHE.

8.5 CoOcTBeHHBIE U TTPUMECHBIC TTONY-
npoBoAHUKU. OCHOBHBIE U HEOC-

8.6 Ilonydenue u CBOHWCTBA 3JIEKTPOHHO-
JBIPOYHOTO P — N TIepexoa.

8.7 TepmonsieKTpHUECKUE  SIBICHUS B
MIOJTYIIPOBOTHUKAX.

8.8 OnTuueckne u (GOTOIICKTPUUCCKUE
SIBJICHUS B TIOJYIIPOBOTHUKAX.

8.9 I'anpBaHOMarHuTHBIC d(HPEKTHI B 1MO-
JTYIPOBOJIHUKAX.

8.10  Hanokpucrammuyeckue
MOJTYTIPOBOTHUKH.

HOBHBIC HOCUTEIIN 3apsijia.
3AJJAHHUE 9. CornacHo BapHaHTy, ONMHIIUTE CIACAYIOIIUE MOHATHUS, CBSI3aHHBIE C MAarHUTHBIMU
MaTepHaaMHu:
9.1 Knaccudukanus MarHUTHBIX MaTepH-
aJioB. JlMaMarHeTUKHU M MapaMarHeTHKH.

9.2 Knaccudukanuss MarHATHBIX Mare-
puanoB. deppomarHeTuku, Qeppu-
MarHeTUKH U aHTU(PEPPOMATHETHKH.

9.3 MarHutHble cBOMCTBa (heppomarHe-
tukoB. [Ipupona peppomarneruzma.

9.4 MarnuTtHble CcBOMcTBa (heppomar-
HETUKOB. MarHuTHasi aHU30TPOITHSL.

9.5 MaruutHbie
(eppOMarHeTHKOB.
MarHuToCTpuKIHS.

9.6 MarnutHble cBoiicTBa (eppomar-
HeTukoB. [IpuumnHbl, puBOAIINE K
00pa3oBaHUIO JTOMEHOB.

9.7 MaruutHble cBOMcTBa (heppomar-
HETHKOB. MeXaHN3M TEXHUYECKOTO
HaMarHUYMBaHUS U MarHUTHBIA TH-
CTepe3uc.

9.8 MaruutHble cBoicTBa (heppomar-
HETHKOB. MarHuTHas MpOHHIIAe-

CBOICTBa MOCTb.

9.9 MaruutHbele cBoiicTBa (eppomar-
HETUKOB. MarHuTHbIE IOTEPH.

9.10 OOmas xapakTepUCTHKa  Mar-
HUTHBIX MaTepHaJOB M MX OC-
HOBHBIE CBOMCTBA.

3AJAHHME 10. Onumure ciiegyroomuye MarHUTHbIE MaTEPUAIIbl COTJIACHO BAPUAHTY:

10.1 MaraurtotBepabie GeppuTHI. 10.6 MarHuTOMATKHE METAJUTHYECKHUE
10.2 Cnnael KoOanbTa ¢ MIATHHON U MaTepUabl.
C pEIKO3EMENbHBIMHM JJIEMEHTA- 10.7 Marautomsrkue  (peppuTOBEHIC
MH. MaTepHaIbl.
10.3 Cranm, 3akanuBaeMble Ha Map- 10.8 Amop¢Hsbie
TEHCUT W  KOMIIO3UIIMOHHBIE MaTepHaIbl.
MarHUTOTBEP/IbIC MaTEPUAIIBI. 10.9 MarHuToIMdIEKTPUKH.
10.4 JlucniepcMOHHO-TBEpACIOLINE U 10.10 MarHuTHbBIE MaTepuabl
11 dy3nOHHO-TBEPICIOLINE CIIEUATIM3UPOBAHHOI O
CILIaBBI. Ha3HAYEHUs.
10.5 MarHuTOMsTKHE CILIABBI.

MAarduTHBIC

3AJAHME 11. Jlate 001myto XapakTepUCTUKY AUDIIEKTPUUYECKUM MaTepuanam, 00J1acTh NpuMeHe-

HUS ¥ OTBETUTH HA BOIIPOCHI, COTJIACHO BapUAHTY:
11.1 TeruioBble CBOWMCTBA JUAJIEKTPH-
KOB: TEMIIEPATypa BCIBIIIKH KHJI-

11.6 BojgomnoriomnieHrne W TUTPOCKOITHY-
HOCTh JMRJIEKTPUUECKUX MaTepua-

KHX I1apoB. TEMIIEpATypa JIOB.
BCIIBIIIKH JKUJIKUX [1apOB. 11.7 Xumuueckass U  paJualMOHHAs
11.2 TenoBble CBOHCTBA IUDIEKTPH- CTOMKOCTh  AMDJIEKTPUYECKHX Ma-
KOB: TEMIIEpaTypa pasMsaryeHus u TEPHUAJIOB.



TEIJIOCTOUKOCTh MaTepuraa. 11.8 Mexanudyeckue  XapaKTEPUCTUKH:

11.3 TenoBble CBOHCTBA IUAIEKTPHU- npenen MPOYHOCTH MaTepuala IpH
KOB: Harpe€BOCTOMKOCTb U MOPO30- pacTsSKEHUU U CKATUU.
CTOMKOCTS. 11.9 Mexanuueckue XapaKTEPUCTUKHU:
11.4 Knaccsl HarpeBOCTOMKOCTH OTHOCHUTEJIbHOE YIJIMHEHHE NPH pac-
IIEKTPOU3OJIALIUOHHBIX TSOKEHUM U yJAEIbHAas yAapHas Bs3-
MaTepHaJIoB. KOCTb.
11.5 Bs3koCTb AMAIEKTPUUECKUX Ma- 11.10 BnaxxHOCTHBIE XapaKTEPUCTUKU
TepuanoB (BS3KOCTb, KHHEMAaTH JUBJIEKTPUKOB.
YyecKas BSI3KOCTb) M KHCIOTHOE
4UCIIO.

Ilepeyennb BONPOCOB K IK3aMeHY:

1) AToMHO-KpHCTAITNYECKOE CTPOEHHE METAILIOB.

2) Kpucrammsamus METasioB.

3) TMomumopdhuM MeTaILIOB.

4) JledekThl KpUCTAIUTNYECKOTO CTPOCHUSI.

5) MeramnyecKkue CIUIaBhbL.

6) Jedopmarus u ee BUIBIL.

7) AnarpamMMBbl COCTOSIHUSI IBOIHBIX CILIABOB.

9) IlpaBuio das.

10) Cas3b MeXIy CBOWCTBAMU CIUIABOB U TUIIOM JHarpaMMsbl cocTtosiHus (mpaBuino KypHakoBa)

11) Auarpamma «Keneso - yraepoa». XKenezoyriepoaucTsie CIIIaBbl; XapaKTEPUCTUKA KOMIIOHEH-
TOB, a3 U CTPYKTYP.

12) Jlnarpamma COCTOSIHUS CILJIABOB 5KEJI€30-11EMEHTHUT.

13) CTpyKTyphbI CTajCH U YyT'YHOB.

14) ITonsiTHe 0 TepMUYECKON 00pabOTKE CILIABOB.

15) lnarpamma M30TEpMUYECKOTO pacrajia ayCTeHUTa.

16) OTxur 1 HOpMaNIHU3aIKs CTaIeH.

17) 3akanka craiu.

18) Otmyck cTanu u ero pa3HOBUIHOCTH.

19) Tepmomexanuueckast 0OpadboTKa.

20) Xumuko-repMuueckas o0paboTka.

21) JlernpoBannsie ctanu (BiausHue J1.3.).

22) Knaccudukanus 1 MapKUpOBKa JISTHPOBAHHBIX CTaJIEH.

23) KOHCTpYKIIMOHHBIE CTaJIH.

24) ncTpyMEeHTalIbHBIE CTAJIH U CIIABBI.

25) Cranu crienuasbHOTO Ha3HAUYCHHSL.

26) Menp 1 MeHbBIC CILIaBhI.

277) AntoMHHMEBBIE U MarHUEBBIE CILIABBI.

28) Maruuii 1 ero CIUIaBbl.

29) TuTaH U €ro CIUIaBbI.

30) CocraB u Ki1accuuKaius rmiacTmacce.

31) TepmormnnacTUyHBIE MJIACTMACCHI.

32) TepMopeakTHBHBIE MJIACTMACCHI.

33) Pe3una u pe3nHONo100HbIE MAaTEPHAIIHI.

34) Crpoenue, kinaccupuKaus 1 CBOMCTBA MOJIUMEPOB.

35) Kommno3uiinoHHble MaTepuabl, KiaccuuKaus 1 METOIbI MOTyYEeHHUS.

36) Knaccudukanus 3MeKTpOTEXHUYECKUX MaTepHAaJIOB.

37) Honspuzarust AUIIEKTPUKOB U TUDIIEKTPUUYECKAS POHUIIAEMOCTb.

38) OcHOBHBIE BUABI MOISAPU3ALMH JUIIEKTPUKOB.

39) DnaeKTpOnpPOBOTHOCTD TUAIEKTPUKOB.

40) JTndnexTpudeckue noTepu.

41) Buasl AM3IEKTPUUECKUX TOTEPD.



42) IIpoOoii auaieKTpuKa, KiacCupuKaIus 1 MEXaHU3M SBICHHS.

43) DneKTpUYEeCKHid, TETJIOBOM U AIIEKTPOXUMUYECKUN P00 TBEPABIX TUIICKTPHUKAX.

44) Bna)XxHOCTHBIE CBOMCTBA TUAJICKTPUKOB.

45) MexaHn4ecKkue cBONCTBA AUIJIEKTPUKOB.

46) TemnoBbIie CBOMCTBA MUAJIEKTPUKOB. Kitacchl HarpeBOCTONKOCTH.

47) XuMHuecKue CBOMCTBA AMAJIEKTPUKOB M BO3JCHCTBUE HAa MaTepualbl M3JIY4EHHUH BBICOKOM
JHEPIruMu.

48) MaruuTHble MaTepUabl, UX KJIacCU(PUKALUA 1 OCHOBHBIC TTApPaMETPHI.

49) IIpoBOIHUKOBBIE MaTepUabl, UX KJIacCU(UKALUA U OCHOBHBIE ITapaMETPBHI.

50) IToaynpoBOJHUKOBBIE MaTEpUalbl, UX KJIacCU(UKALKsA U OCHOBHBIE TapaMETPBHI.

IlIkaJbl OLeHKH 00pa30BaTEIbHbIX JOCTHKCHUI:

NoNe bannel 3a BU Tpe6OBaHI/I$I K 3HaHHAM
paboTHI
VO BX -9-10 | MakcumanbHbIi 0ayul BBICTABISIETCS MPH MOJHOM M MPABUIBHOM BBITIOJ-
VOIJIP-5 HEHMHU 33/1aHuil, TITyOOKOM U NPOYHOM YCBOEHHUH CTYAEHTOM IpOrpaMmM-
1 YO3n-5 HOI0 MaTepHalia, YETKOM H3JIOKCHUM ITOCTAHOBOK 3alad, aJlfOPUTMOB U
KJI-9-10 pe3yJbTaTOB PELICHHUs 3a/1a4, BHIBOJIOB IO pe3yJbTaTaM padoThbl, TOTOBHO-
KP —9-10 CTH BBIIOJIHATE JAHHYIO PabOTy B PAKTHKE.
VO BX — 7-8 | JlaHHbIii O6amn BbICTaBisieTcsl MPU TOJHOM M IIPABUJIBHOM BBINOJIHEHUHU 3a]ia-
VO JIP -4 HHH, YCBOGHHMHM CTYICHTOM IPOTPAaMMHOTO MaTepuaia, YeTKOM H3JIOKECHHH
2 YO 3n-4 IIOCTAaHOBOK 3371y, aJITOPUTMOB U PE3YyJIbTATOB pELIEHUs 3a]ay, BbIBOAOB I10
KJI-7-8 pe3yibTaraM paboThl, TOTOBHOCTH BBIIIOJHSATE IAHHYIO pabOTy B MPAKTUKE, HO
KP —7-8 HEKOTOPBIE BOIIPOCHI W3J1araeT HENOCIEA0BATENbHO, IONYIIEHbl HETOYHOCTH.
YOBX -6 JlanHblil Oans BBICTABIISETCS CTYAEHTY IPU BBINOJIHEHUU PabOThl, HO Y
YO JIP -3 CTYZICHTa HET MOJIHOTO IOHUMaHMsI IIOCTAHOBOK 3a/1a4, METOJIOB U PE3YJlb-
3 YO3n-3 TaTOB PEIICHUM.
KII-6
KP -6
YO BX <6 OrneHka «HEyJIOBIETBOPUTEIbHO» BBICTABIISETCS CTYICHTY, KOTOPBI He
YO JIP <3 TIOJTHOCTBIO BBIMOJHMII PabOTy, HE OCBOWJI 3HAYMTEIBHOM YacTH MpPO-
4 YO3n <3 IPaMMHOI0 MaTepHaia, JOMyCKaeT CYIIECTBEHHbIE OMIMOKU MpPU TPAaKTOB-
g} ig K{ TIOCTAHOBOB 33/1a4, METO/IOB PEIICHUH, MOTyYCHHBIX Pe3yJIbTaTOB.
bannbl
(utoroBoit OcBoenne
N . N TpeboBaHusi K 3HAHUAM
PEUTHUHIOBOM | KOMIIeTeHU Ui
OLIEHKH)
100-85 IIponBunyThiii | OTBETBI Ha IIOCTABIEHHBIE BOMNPOCHl IIOJHBIE, YETKHE U
YpPOBEHb pasBepHyThle. PemieHust 3amad  JOTHYHBI, JOKa3aTeNbHBI U
JEMOHCTPUPYIOT AHAJTUTHUYECKHE W TBOPUYECKHE CHOCOOHOCTH
CTYJIEHTA.
84-70 Cpennuit JlatoTcs mosHBIE OTBETHI Ha IMOCTaBJIeHHBIE Bompockl. ITokazano
YPOBEHb YMEHHUE BBIICISATh IPUIMHHO-CIICICTBEHHBIE CBs3H. [Ipn pemennn
3ajjay JOMYIIEHbl HE3HAYMTENbHbIE OINMOKH, WCIpPABJICHHBIE C
TIOMOIIBIO «HABOISIIIMX» BOPOCOB MPETIOIaBATESL.
69-60 bazoBbIit OTBeTel Ha BONPOCHI M PELIEHUS IMOCTABJIEHHBIX 3aJad
YPOBEHb HEIOCTaTOYHO ToNHbIe. JlorMka ¥  TOCIIeoBaTeNbHOCTh B
pelIeHNH 3aJad MMEIOT HapylleHus. B oTBeTax OTCYTCTBYIOT
BBIBOJIBI.

Crynent, nonyuuBmnii menee 60% oT MakcuManbHOro Oana 3a pa3zfen AUCUUILIUHBI WIH poMe-
KYTOUHYIO aTTECTAllMIO, CYUNTAETCS HEATTECTOBAHHBIM 110 JaHHOM TUCIMILIMHE.



TaﬁJmua MJIA aHaJIu3a COOTBETCTBHA M B3aHMHOIO I€pecueTa OLCHOK B pa3-
JIMYHBIX IIKAJIAaX

Cymma Onenka o 4-x 3auer Onenka 'pazams
0aJI0B 0aJILHON IMIKaJIe (ECTS) pazatt
90— 100 5 (OTJIMYHO) A OTJINYHO
85— 89 B OYCHb XOPOIIO
75— 84 4 (xoportio) C XOpOIIIO
3a4TEHO
70—-74
6569 D yIIOBJIETBOPUTEIHHO
60 — 64 3 (YAOBIETBOPHTEIILHO) E MOCPEACTBEHHO
HE
Huxe 60 | 2 (Hey1OBIETBOPUTEIIBHO) SaUTCHO F HEYI0BJIETBOPUTEIBHO

Y4eOHO-MeTOAMYECKOEe 1 MHPOPMALIMOHHOE 00ecIeYeHne

Y4eOHOM TUCHMIIIMHBI
OcnosHas tumepamypa
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MarepuajbHO-TEXHHYECKOE o0ecneyeHue y4eOHOM AU CIUIIIMHbI

JIeKIMOHHBIE 3aHATHS POBOASTCS B ayauTopuu Ne 414, 06opynoBaHHOH HEOOXOIUMBIM 000pY10-
BaHHEM (IIPOEKTOPOM, TOCKOM, KOMIBIOTEPOM) AJIsl MPOBEACHUS JIEKIIMOHHBIX M MPAKTHUECKUX 3aHITHIA,
C TIOMOIIBIO Tpe3eHTaIuil. B qanHoi ayautopun umeercs 54 mocagouHbIX MECT.

JlaGopartopHble 3aHSTHUS TPOBOAATCS B JabopaTopuu «MarepuanoBeaenue» (ayna.116), ocHamien-
Has: KOMIUIEKT JOKYMEHTAIUH, METOJANYECKOe 00ecledeHne; KOMIUIEKT Y4eOHO-HATSAHBIX TOCOOUN 1
IJIaKaTOB; MUKpOCcKon Metaiuorpaduueckuit MHUUM-7 -1; Mukpockon Meramiorpadgudeckuii MUM-7 —
1; meup MII — 1; [Teup mydensrast MUMI-10YD — 1; Mukpockon meramiorpaduueckuiit MUM-5 — 1,
mukpotepaomep [IMT — 1; IIpubop mist onpenenenus tBepaoctu meramia — 1; Cranok [IIIICM-2 — 2;
npubop [IMT (mukpoTBepaomep + TBepaoMeTp) — 1.

Y4eOHO-MeTOAMYECKHE PEKOMEHAAUH JJIsl CTYACHTOB

1. YkazaHus s npoCcaylnBaHus JIEKIUN

[Tepen HayamoM 3aHATHUI BHUMATEIbHO O3HAKOMUTHCS C YU€OHBIM IUIAHOM MPOBEACHUS JEKIUH U
CIIMCKOM PEKOMEHIOBAaHHOW JINTEPATYPHI.

[Tepen nocenieHneM ouepeHOM JEKIIUN OCBEXHUTD B MAMSATH OCHOBHBIE KOHIIETILUHU MPOMIEHHOTO
panee Matepuana. [lonroToBUTH Npu HEOOXOIMMOCTH BOIPOCHI ITpernogasareinto. He Hago onacaTbes, 4To
BOMPOCHI MOT'YT OBITH IPOCTHIMHU.

Ha nexumn ocHOBHOE BHUMaHHE CIIENYET YACTATh HE POpMysiaM U MaTEeMaTHYECKUM BBIKIIA/IKAM,
a coJIep’KaHUIO U3y4aeMbIX BOIIPOCOB, ONPENIEIEHUAM 1 TOCTaHOBKAaM 3a]1ady.

B mpomnecce u3ydeHus JEKIMOHHOTO Kypca HE00X0IUMO MO BO3MOKHOCTH YacTO BO3BPAIAThCs K
OCHOBHBIM IOHSATHSM M METO/IaM pelleHHs 331a4 (37eCh BO3MOXKEH BHIOOPOUYHBIN KOHTPOJIb 3HAHUH CTY-
JICHTOB).

JXenatenbHO UCONB30BaTh KOHCIEKTHI JEKIMH, B KOTOPBIX HUCIOJIb3YyEeTCsl MPUHATAs MpernoiaBa-
TeJIeM cucTeMa 0003HAYEeHUH.

Jnis 6oree mopoOHOro U3ydeHus Kypca cieiyeT padboTarh ¢ peKOMEHIOBaHHBIMU JIUTEPATypHBI-
MU HCTOYHHUKAMH U BHOBB MOSIBIISTFOIIIAMUCS HICTOUHUKAMH.

2. VKa3zaHus JUIs y4aCTHs B IPAKTUYECKHUX 3aHATUAX

[epen mocenieHneM ysSICHUTHh TEMY MPAKTUYECKOTO 3aHATHS U CAMOCTOSTEIIHHO MU3YyYHTh TEOPETH-
4ECKUE BOIPOCHI.

B koHIIe TpaKTHKH TPH HEOOXOIMMOCTH BBISICHUTH Y TIPENO/IaBaTeNsl HESICHBIE BOIIPOCHI.

OcCHOBHBIE pe3yJIbTaThl BHITOTHEHUS PA0OTHl HEOOXOIUMO pacreqaraTh.

3. Yka3zaHus JU1s BBIIIOJIHEHUS J1a0OpaTOPHBIX paboT

Cobnronate TpeOOBaHMS TEXHUKHU 0€30MaCHOCTH, /Ul YEero MpOCIylIaTh HEOOXOJUMbIE pa3bsCHE-
HUS O TIPAaBWIIBHOCTH TIOBE/ICHUS B TAOOPATOPHH.



[lepen BwITOTHEHUEM JIAOOPATOPHOM PaOOTHI MPOBECTH CAMOCTOATEIBHO TOJITOTOBKY K paboTte
W3YYHB OCHOBHBIC TEOPETUYECKHE IMOJIOKECHHUS, 3HAHUE KOTOPHIX HEOOXOAMMO IS OCMBICJICHHOTO BHI-
TTOJTHEHHS pPaOOTHI.

B nporniecce BbIMoHEHUST pabOTHI CIelyeT MOCTOSHHO OOINATHCS C MPEToAaBaTelieM, He JTOIMyCcKas
10 BO3MOYKHOCTH HEMPABUIIBHBIX JACHCTBUM.

OCHOBHBIE pe3yIbTaThl SKCIICPUMEHTOB HEOOX0IMMO 3aUKCUPOBATH B TMCEMEHHOM BH/IC.

[Tpu cpaue 3adera no paboTe MOArOTOBUTH OTYET O MPOAEIaHHOM padoTe, rie JOKHBI ObITh OT-
pakeHbI OCHOBHBIC PE3yIbTaThl U BBIBOJIBI.

4. Yka3zaHus JUIsl BBIIIOJIHEHUSI CAMOCTOSITENIbHOM paboThl

[TomyunTs y npenojaBarens 3alaHle U CIUCOK PeKOMEHIOBaHHOM uTeparypshl. M3yuenue Teope-
TUYECKUX BOIIPOCOB CJIEIYET MPOBOIUTH MO BO3ZMOXKHOCTH CAMOCTOSITENILHO, HO TIPU 3aTPyTHEHUSX 00-
palarbes K MpernoaBaTelo.

[ToAroTOBUTE MUCHMEHHBIN OTYET O MPOJICTAaHHON padoTe.

[Tpu BhIMONHEHUU (HPOHTANBHBIX 3aJaHHUM 10 YCMOTPEHHUIO MpernoiaBareisi padboTta MOXKET ObITh
olleHeHa 0e3 MIUCHbMEHHOTO OTYETa Ha OCHOBE OTBETOB HA KOHTPOJBHBIC BOIMPOCHI, IPH YCIOBUU aKTHB-
HOM CaMOCTOATEIILHON PaOOTHI.

[ToArOTOBUTHL OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

TakuM 00pa3oM, camocTosiTenbHasi paboTa CTYACHTOB SBJISETCS HEOOXOTUMBIM KOMIIOHEHTOM
MOJTyYECHHUS IOJTHOIEHHOTO BBICIIIETO 0Opa30BaHMSL.

MeTonnquKne PEKOMEHIANUNA NI l'lpel'lO)IaBaTeJleﬁ

1. Yka3zanus s IpoBeIeHUs JEKIUI

Ha nepBoii BBOAHOI JieKLIMU cienath o0mMid 0030p colepKaHus Kypca U OTMETUTh HOBBIE METObI
Y MOJIXO/Ibl K PELICHUIO 3ajay, PacCMaTpUBAEMbIX B Kypce, JOBECTU JI0 CTYAEHTOB TpeboBaHUs Kadeapsl,
OTBETHUTH Ha BOIIPOCHI.

[Ipu noAroToBKE K JIEKIIMOHHBIM 3aHATUSAM HEOOXOAMMO IPOAYMATh IIJIaH €ro MpOBEAEHUS, COJep-
’KaHUE BCTYNUTEIbHON, OCHOBHOM M 3aKJIFOUYUTEIHONW YacTU JIEKIIMH, 03HAKOMUTBHCS C HOBUHKAMHU y4yeo-
HOM ¥ METOJMYECKOM JIUTEpaTyphl, MyOIUKAUAMU [IEPUOJUUECKON NTeYaTH 10 TEME JIEKIIMOHHOTO 3aH -
tus. [lepen n3noxeHneM TEKyLIEro JEKIMOHHOIO MaTepualia HAIOMHUTh 00 OCHOBHBIX UTOTaxX, JOCTHI-
HYTBIX Ha OpeaplIyux JeKuusx. C 3TOH 1eblo 3a/1aTh HECKOJIBKO BOIIPOCOB ayJUTOPHH U OCYIIECTBUTD
BbIOOPOYHBIN KOHTPOJIb 3HAHUS CTYJIEHTOB.

B xone nekunoHHOro 3aHATHS NPENoAaBaTesb JI0JKEH Ha3BaTh TEMY, yueOHbIE BONPOCH], 03HAKO-
MUTb CTYJIEHTOB C IIEPEYHEM OCHOBHOM M JOINOJHUTENBHON JUTEpPATYpsl 110 TeME 3aHATHA. PackpbiBas
coJiep’KaHue y4eOHBIX BOIIPOCOB, aKLIEHTUPOBATh BHUMAHHUE CTYAEHTOB Ha OCHOBHBIX KaTE€ropusX, siBjie-
HUSX U Ipoleccax, 0COOEHHOCTAX UX MPOTeKaHus. PacKpbiBaTh CYIIHOCTh M COJEpKAHUE Pa3IHMUHBIX
TOYEK 3PEHUS U HAYYHBIX MMOAXO0/10B K 00BSICHEHUIO TEX WJIM UHBIX SBJICHUH U MPOLIECCOB.

Crnenyer apryMeHTUPOBAHO OOOCHOBATh COOCTBEHHYIO MO3MIIMIO IO CIIOPHBIM TEOPETHYECKUM BO-
npocaM. [TpuBoauTe nmpumepsl. 3aaaBaTh MO XO1y M3J0KEHUS JIEKIMOHHOIO MarepHuaja pUTOpPHYECKHE
BOIPOCHI ¥ CAaMOMY JlaBaTh HAa HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3ALMH MBICIUTEIBHOMN 1€ TeIbHOCTH
CTYZICHTOB, TOBBIIIEHUIO UX BHUMaHUS U MHTEpeca K MaTepuaiy JIEKIHH, ee cojepxanuto. [Ipenonasa-
TeNb JOJDKEH PYKOBOJUTH PabOTOM CTYAEHTOB MO KOHCIIEKTUPOBAHMIO JIEKIIMOHHOI'O MaTepuaina, Moj-
YepKUBaTh HEOOXOJUMOCTh OTPaKEHUSI B KOHCIEKTAaX OCHOBHBIX MOJOXEHUH HM3y4aeMOW TeMbl, 0Cc000
BBIJIEJIASA, KaTeropuanbHblii anmapat. B 3akmounTebHOM yacTh JeKIMH HE00X0AUMO chopMyTupoBaTh
o011Ke BBIBO/IBI 110 TEME, PAaCKpPhIBAIOIINE COAEP)KaHUE BCEX BOIPOCOB, MOCTABIEHHBIX B JeKIHH. O0b-
SIBUTDH IJIaH OYEPETHOI0 MPAKTUYECKOTO 3aHATHS, JaTh KpaTKUE PEKOMEHIAIlH 10 MOATOTOBKE CTYJIEH-
TOB. OnpeenuTb MECTO U BpeMsl KOHCYJIbTAllUU CTYJEHTaM, IMOXKEIABIINM BBICTYIIUTh C JOKJIaJaMU U
pedepatamu.

Ha nocnenneii nexuuu yaenuTh BpeMs s 0030pa Hanbojiee BaKHBIX MOJOXKEHUH, PaCCMOTPEH-
HBIX B Kypce.

2. Yka3aHus 1715 NPOBEACHUS IPAKTUUECKUX 3aHIATUN

YeTko 0003HAYUTH TEMY 3aHATHUSI.

OO6cyuTh OCHOBHBIE TIOHSTHS, CBA3aHHBIE C TEMO.

B nporecce pemienus 3aa4 BeCTH TUCKYCCHIO CO CTYACHTaMU O MPABHJIBHOCTH MPUMEHEHUS TEO-
PETUYECKUX 3HAHUM.



OTtMeuaTh CTYAEHTOB, Han0oJee aKTUBHO YYacTBYIOIINX B PELICHUH 3a]a4 U AUCKYCCHSIX.

B KoHIIe MPaKTUKH 337aTh ayJJUTOPUN HECKOJIBKO KOHTPOJIBHBIX BOTIPOCOB.

3. YkazaHust 1J1s1 TPOBEICHHUS JTAOOPATOPHBIX 3aHITHIA.

Cobnronate TpeOOBaHMS TEXHUKU 0€30MACHOCTU U MPOBOJUTH HEOOXOAUMBIC Pa3bsICHEHUS O Tpa-
BIWJIBHOCTH NIOBEICHUS B JIAOOPATOPUH.

[lepen BbIOIHEHHEM J1TAOOPATOPHON PAOOTHI MPOBEPUTH CTENIEHH TOTOBHOCTH CTYJEHTOB, HAllOM-
HUTH M OOCYIUTh OCHOBHBIC TEOPETUYECKHE TOJIOKEHHS, 3HAHUE KOTOPBIX HEOOXOANMO /ISl OCMBICIICH-
HOTO BBITIOJIHEHUS PaboT.

B mpornecce BoimosHeHNsT pabOTHI ClIeIyeT MOCTOSHHO OOLIAThCS CO CTYIEHTaMH, HEe JOIyCKas Mo
BO3MO)KHOCTH UX HETIPaBUJIBHBIX JICHCTBHA.

TpeboBaTh, 4TOOBI OCHOBHBIC PE3YJIbTATHl SKCIIEPUMEHTOB ObUTM 3a(UKCHPOBAHBI CTYJICHTAMH B
MUCEMEHHOM BHJIE.

[Tpu nmpueme 3auera 1Mo padore TpeOOBATH OTUET O MPOJAEIAHHON paboTe, Te AOJDKHBI OBITH OTpa-
’KEHBI OCHOBHBIE PE3YyJIbTATHl M BBIBOJIBL.

4.Yka3aHus 0 KOHTPOJIIO CAMOCTOATEIBHOM paboThl CTYyICHTOB

ITo ycMoTpeHuto mpemnogaBaTessl 33/laHie Ha CaMOCTOSITENbHYI0 paboTy MOXKET OBITh WHAWBUAY-
JIbHBIM WX (POHTAIBHBIM.

[Tpu ucmonp30BaHUM MHAMBUIYAIbHBIX 33aJaHUNl TpeOOBAaTh OT CTYAEHTAa NMUCHMEHHBIH OTYET O
IIPOJIeJIaHHOM paboTe.

[Tpn npumeHeHnn (HPOHTANBHBIX 3a/laHUK BECTH KOJUIEKTUBHBIE OOCYXKIEHHS CO CTYyJASHTAaMH OC-
HOBHBIX TEOPETUYECKUX MOJIOKECHHH.

C 1enpio KOHTPOJISL Ka4eCTBA BBINMOJIHEHUST CAMOCTOSTEIILHON PaboThl TpeOOBATh MHIMBHIyaIbHBIC
OTYETHI (IOIMYCTUMO BMECTO NMHUCHMEHHOTO OTYeTa NPUMEHSTHh WHIMBUAYaJIbHbIE KOHTPOJIBHBIE BOIPO-
CBI).

[Tporpamma cocrasiieHa B coorBeTcTBUU ¢ TpeboBanusiMu OC HUAY MUOU u yuebHbIM m1a-
HOM OCHOBHOI 00pa30BaTeNlbHOI IporpaMMbl IO HampaBieHHio moarotoBku 13.03.02 DnexTposHepre-
THUKA U SJICKTPOTCXHUKA.

Pabouyro nporpammy cocTaBuiI JOLEHT

7,{%/{“ CL88 Kynamesa H.0.
L
PentenseHT: noueHt Koctun JI.A.

[Tporpamma onobpena Ha 3acenanuu Y MKH 13.03.02 DnexTposHepreTuka M 3JI€KTPOTEXHUKA OT
15.11.2021 rona, mpoTokon Ne2.

[Ipencenarens yueOHO-METOIUYECKOW KOMUCCUU

I'ybarenko M.C.



