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1. IACHOPT PABOUYEHN MTPOI'PAMMbBI YYEBHOM
NTUCIUIIJINHBI OI1.05 MATEPUAJIOBEIEHUE

1.1 Obaactb npuMeHeHus1 padoyeil MPOrpaMmbl

PaGouas mnporpamma y4eOHOW IUCIMIUIMHBI SBJISIETCS YacTbiO IPOTPAMMBI
HOJIFOTOBKU CHEIHUaIMCTOB cpeanero 3BeHa (nanee- IIIICC3) B cooTBeTCTBUM C
®I'OC CIIO mno cneumansHocT  15.02.14  OcHamenue  cpencTBamu
aBTOMATH3AIMU TEXHOJIOTHUECKHUX MPOIIECCOB U MPOU3BOICTB (IO OTPACIISAM).

1.2. Mecro yyeOHoM aucuuninubl B crpykrype HIICC3
JuciumivHa  BXOOUT B NPO(PECCHOHANBHBIA  IMKJI, B  COCTaB
o01enpodecCUOHAIBHBIX JTUCIUILINAH.

1.3. Ieim u TpeOoBaHWUsI K pe3yJbTaTaM OCBOEHHS Yy4eOHOM
AUCHUATITTMHBI

W3ydyeHne JUCUUIUIMHBI HampaBiIeHO Ha (opmupoBaHHE OOMMX U
po(heCcCHOHANIBHBIX KOMIIETEHIINN, BKIIOYAIOIINX B C€0sI CHOCOOHOCTH!
OK 01. BriGuparb cnocoOsl penieHus 3aaad npoPecCUOHaNbHON AEATEeIbHOCTH,
IIPUMEHUTENBHO K Pa3JINYHBIM KOHTEKCTaM.
OK 02. OcymecTBiATh MOUCK, aHAIW3 W HWHTEPOpPETALHIO HH(OpManuwy,
HEO0OXOAMMOM ISl BBIMOJIHEHUS 33/1a4 Npo(hecCUOHATBHOM NeATeTbHOCTH.
OK 04. Pabotath B KOJUIEKTUBE M KoMaHje, 3(P(HEKTUBHO B3aUMOJECHCTBOBATH C
KOJUIETaMU, PYKOBOJCTBOM, KJIMEHTaMHU.
OK 05. OcymecTBiasiTh YCTHYI® W NHCBMEHHYK0 KOMMYHHUKAIMIO Ha
rOCYAapCTBEHHOM SI3bIKE C YYETOM OCOOCHHOCTEH COLMAIBHOTO M KYJIbTYPHOIO
KOHTEKCTA.
OK 09. Hcnonws3oBarh WH(MOPMAIMOHHBIE TEXHOJIOTMH B TpodeccrHoHaIbHOM
NEeATEIBbHOCTH.
OK 10. Tlons3oBatbest mpodeccuoHaIbHOM TIOKYMEHTalMed Ha TOCyAapCTBEHHOM
Y UHOCTPAHHOM $I3bIKaX.
1K 3.5. KoHTpoaupoBaTh KaueCTBO padOT M0 MOHTaXYy, HaJaJKe U TEXHUYECKOMY
00CITy’>KMBaHHUIO CUCTEM U CPEACTB aBTOMATH3AIUH, BHIMOJIHIEMbIX MOTYMHEHHBIM
MIEPCOHAJIOM U COOIIOCHUE HOPM OXpaHbl TPY/la U OEPEKITMBOT0O IPOU3BOJICTBA.

B pesynbpraTe OCBOCHHMS Y4eOHOW JIUCHUIUIMHBI OOYYArOUTUNCS JOJIKEH

yMeThb:

ONpENENATh  CBOWCTBA  KOHCTPYKIIMOHHBIX M CHIPBEBBIX  MaTEPHAJIOB,
NPUMEHSEMBIX B TMPOM3BOJICTBE, IO MapKUPOBKE, BHEIIHEMY  BHIY,
MIPOUCXOKICHUIO, CBOMCTBAM, COCTaBY, Ha3HAYCHHUIO U CIIOCO0Y MPHUTOTOBJICHUS U
KJIacCU(UIIMPOBATH UX;

- OTIPENEIATh TBEPJOCTh MATEPUATIOB,

- OMIPENIEIIATh PEKUMBI OTKHUTA, 3aKATKU U OTITYCKA CTaJIH;



- TOIOWpaTh KOHCTPYKIIMOHHBIE MaTepuajbl MO HMX HA3HAUCHUIO M YCIOBUSIM
IKCIUTyaTallH;
- moaAOUpaTh CHOCOOBI U PEXKUMBI OOpAOOTKU METAUIOB (JIMThEM, JABJICHHEM,
CBapKOM, pe3aHHEM ) I U3TOTOBJICHHUS IeTaNICH;
- BBIOUpaTh INEKTPOTEXHUYECKUE MaTEpHalbl: MPOBOJAHUKH U JUAJICKTPUKH IIO
HA3HAYCHHIO U YCIOBUSAM IKCILTyaTallUu;
MPOBOUTDH UCCIIEIOBAHUS U UCTIBITAHUA IEKTPOTEXHUUECKUX MATEPHUAJIOB,;
- HUCIOJB30BaTh HOPMATHBHBIE JIOKYMEHTHI [UJIsI BBIOOpa MPOBOJHHUKOBBIX
MaTEepUajoB C LENbI0 0OecieueHus: TpeOyeMbIX XapaKTePUCTHK U3ACTUi

B pesynprare OCBOEHUsT Y4eOHOW IUCUUIUIMHBI OOYYarOIIMICS HOJDKEH

3HAThb:

- BUJbl MEXAaHUYECKOW, XMMHUYECKOW M TEPMHUUYECKON 0OpabOTKH METAJUIOB U
CIIaBOB;
- BUJIbI IPOKJIAJIOYHBIX U YIUIOTHUTEJIbHBIX MaTEpUaOB;
- 3aKOHOMEPHOCTH TMPOILIECCOB KPUCTAUIM3ALMU U CTPYKTypoOoOpa3oBaHMs
METAJUIOB U CIUJIaBOB, 3aLIUTHI OT KOPPO3UU;
- KiaccuduKanysa, OCHOBHBIC BUIbI, MAPKHPOBKA, 00JaCTh MPUMEHEHHUS M BHIIBI
00pabOTKM KOHCTPYKIIMOHHBIX MaTepHalioB, OCHOBHbIC CBEICHUS 00 UX
Ha3HAYCHWM W CBOMCTBaX, NPHUHIHUIIBI WX BbIOOpAa IS TPUMEHEHHS B
IIPOU3BOJICTBE;
- METOJIbl U3MEPEHHMS TAPAMETPOB U ONPEIEIICHHS CBOMCTB MaTEPUAJIOB;
- OCHOBHBIE CBEJICHUS O KPUCTATU3aLUU U CTPYKTYpE pacIuIaBoB;
- OCHOBHBIE CBEJEHHMS O Ha3HAUYE€HWU WU CBOICTBaX METaNIOB U CIUIABOB, O
TEXHOJOTMH UX MPOU3BOJICTBA;
- OCHOBHBIE CBOWCTBA MOJIMMEPOB U UX UCIOJIB30BAHUE;
- 0COOEHHOCTHU CTPOEHMSI METAJJIOB U CIIJIABOB;
- CBOMCTBA CMa304YHbIX U a0pa3uBHBIX MaTEPUAJIOB;
- CIIOCOOBI MOJTyYEHUsI KOMIIO3UIIMOHHBIX MaTepUasoB;
- CYLIHOCTh TE€XHOJOTMYECKHX IPOILIECCOB JIMThs, CBAPKU, 0OpaOOTKH METAILJIOB
JTABJICHUEM U PE3aHUEM;
- CTPOCHHE W CBOMCTBa MOJYMPOBOAHHUKOBBIX M MPOBOJHUKOBBIX MAaTE€pPHAJIOB,
METO/Ibl UX UCCIIEOBAHUS;
KJIacCU(PHUKAILIMIO MaTEpUaJIOB MO CTENEHU MTPOBOJIUMOCTH;

- METOJbl BO3JEWUCTBHUS Ha CTPYKTYpY M CBOMCTBA 3JIEKTPOTEXHUYECKHUX

MaTepuanoB.
1.4. Koiu4ecTBO 4aCOB HA OCBOEHHE MPOrpaMMbl y4eOHOM M CHUINJIMHBI:

MaxkcumanbHOU yueOHON Harpy3ku oOydaromierocs: /4 gaca, B TOM YHCIIE:
-00s13aTeNIbHOM ayTMTOPHON yueOHOM Harpy3ku cTyieHTa 56 4acos;
-CaMOCTOSITEILHOM pabOTHI CTyI€HTa 6 YacoB.



2. CTPYKTYPA U COAEPKAHUE YUEBHOM JIUCIIUTLIIAHBI

2.1. O0bem y4yeOHOM TMCHMILIMHBI M BHABI Y4e0OHOH padoThI

Bupn yueoHoil paGoTsl

O0BeM yacoB

MakcumanbHas yueOHass Harpy3ka (Bcero mo nporpamMme Ay CHMILIMHBI)

74
Oo0si3aTesibHAs ayAUTOPHAs y4eOHas HATPY3Ka (Bcero) 56
B TOM YHCJIE:
TEOPETUYECKHUE 3aHATHUA 30
MPAKTHYCCKUE 3aHATHUSI 18
71abopaTOpHBIC 3aHATHS 8
CamocrosiTennbHasi paGoTa 00y4yaromerocs (Bcero) 6
[TpomexyTouHas aTTecTanus Kak apyras ¢opMa KOHTpous (cpeaHuil 6ami mo 12

UTOraM TEKYIIEH ycrneBaeMocTH) — B 4 ceMecTpe, IK3aMEH — B D CeMeCTpe




2.2. TemaTu4eckuii JIaH U coaep:xkanue ydeoHou nucuuniannsl OIL. 05 MaTtepuaioBeaenune

Coaeprxanue yueOHOIro MaTepuasa, JabopaTopHble M NPAKTHYECKHE 3AHATHSA, O0bem YpoBenn Konsi
caMocTosiTe/IbHAas padoTa o0yuyalouierocsi, Kypcopasi padora (Ipoekxr) (eciu 4acoB 0CBOEHMS KOMIIeTeHIH
npedycmompenst), AHbIe BUbl y4e0HOH padoThl B COOTBETCTBUH C Y4eOHBIM i,
HaumenoBanue IJIAHOM ¢opmupoBan
pa3esioB U TeM HI0 KOTOPBIX
crocoocTByeT
3J1eMEeHT
NPOrpamMMmbl
1 2 3 4 S)
Pasznea 1. OcHOBBI MeTAJLTIOBEICHUS
Tema 1.1. Coaep:xanue yueOHOTo MaTepHaJia 6 OK 01.
Oo0mue cBegeHus CoBpeMeHHbIE TOCTHKEHUS HAyKH B 00JIACTU CO3/1aHUs U TPOU3BOICTBA 4 1 OK 02.
0 CTPOEHUH AIIEKTPOTEXHUYECKUX U KOHCTPYKIIMOHHBIX MaTepUaIOB U NEPCIIEKTUBBI Pa3BUTHSL. OK 04.
BeIIeCTBA. OCHOBBI CTPOEHHS BEIIECTBa, BUJIbI XUMUUECKO cBsA3H. Knaccugukaius BemecTs mo OK 05.
Mexanuyeckue ANIEKTpUYECKUM cBoiicTBaM. Kiaccudukanus BemecTs o MarHUTHBIM CBOMCTBaM. OK 09.
CBOMiCTBA CrpoeHnue u cBoiictBa MeTayioB. Kpucrannnueckoe ctpoeHre MetamioB. OCHOBHBIE OK 10.
MaTepHuaJIoB U THIIBI KPUCTAJUINYECKHUX PEIIECTOK. [IK 3.5.
OCHOBHBIE MeTOABI | AmutoTpornus. AHU30Tponus. OCHOBHBIE 1e(EKThl KPUCTAIIIMUECKOTO CTPOSHHUS
HX onpeaejaeHus METAJUI0B. MexaHH4YecKre CBOHCTBAa MaTEPUANIOB U UX Kiaccudukanus. Vicnprranus
Matepuanos. Jluarpammsl pactspkeHus. OnpeeieHne IpOYHOCTH U €€ TIoKa3aTelu.
OrnpezesieHne MIaCTUYHOCTH U €€ IoKa3aTenn. TBEPAOCTD.
Jladoparopnoe 3ansiTue Nel [IpoBenenne ucrpITaHus 00pa3IOB HA PACTSIKEHHE. 2 2
Tema 1.2. Conep:xanue yueOHOIro MaTepuaJia 8




Merananueckue Onpenenenyne METAIIMYECKUX CIUIABOB. MHOTOKOMIIOHEHTHBIE CILJIABBI. 4
CILIABbI U JIByxkoMMIOHEHTHbIE cIUIaBbl. [uarpamMmma coctosinud. Juarpammsl coctosaus I pona,
AHArpaMMBbI IT pona, III poxna, IV pona. I3MeHEeHME CBOKCTB CIJIABOB B 3aBUCHMOCTH OT poja
cocrostuust. XKes1e30 | ;10 rmavMbl 1 OT KOHIEHTPALMA KOMITOHEHTOB. CILIaBbI JKENe3a ¢ YIIepOLOM: CTallb,
H €ro CILIaBbl YyT'yH — OCHOBHbIE KOHCTPYKIIMOHHbIE MaTepuaibl. Kinaccudukarus craneii u

qyryHoB. /luarpamma cOCTOSIHMSI CILIABOB JK€JI€3a C YIIIEPOAOM, AMarpaMma

COCTOSIHUS <OKEJIE30 — IIEMEHTHUT». TepMHuuecKas 1 XUMHUKO-TepMHUYECKas 00paboTka

cranu. TepmomarauTHas oOpaboTKa

IIpakTunyeckoe 3ansitue Ne 1 OrmpeneneHue 3IEKTPONPOBOAHOCTH CIUIABOB B 4

3aBHCHUMOCTH OT IMarpaMMbl COCTOSIHUSI
Pa3nesa 2. IlpoBogHUKOBBIE U NOJYNPOBOHMKOBbIE MaTePHAJIbI
Tema 2.1. Coaep:xanue yueOHOro MaTepuaJia 10 OK 01.
Kaaccupukanmus | XapakTepucTUKH IPOBOJHUKOBBIX MaTepraiioB. Kiaccupukaius npoBOHUKOBBIX 4 OK 02.
1 OCHOBHBIE MaTepHaJIoB M0 arperaTHOMY COCTOSIHMIO BemlecTBa. Kitaccudukanus mpoBoJHUKOBBIX OK 04.
CBOIICTBA MaTepUajoB [0 OCHOBHOMY IOKA3aTe0 — 3JIEKTPOIIPOBOJHOCTH WIH YIETbHOMY OK 05.
NPOBOJAHUKOBBIX | JIIEKTPUYECKOMY CONPOTUBIIEHUIO. CBEPXIPOBOIHUKN U KPUOIIPOBOAHHUKH. OK 09.
MaTepuajoB. @DakTOphbl, BAUSIOLUINE HA 3HAYEHUE YAECIBHOTO 3JIEKTPHUUECKOTIO CONTPOTHUBIICHUS. OK 10.
IIpoBognukoBbie | TemmnepaTypHbIi KOAQGHUIHMEHT YAETbHOTO 3JIEKTPUUECKOTO COMPOTUBIICHHUS. IIK 3.5.
MaTepHuaJbl ¢ XapakTepHUCTUKH MaTEPUAJIOB C BHICOKON AJIEKTPONpoBoIHOCTHI0. Cepebpo, Meib,
BBICOKOM JaTyHb, OpOH3a, AIFOMUHUI: IpUMEHEeHHe, CBOMCTBa. [[puMeHeHne 1 Mponu3BOACTBO
3J1eKTPONPOBOAHO | MPOBOJIOKH.
CTBIO IIpakTHyeckoe 3ansiTue Ne2 PemieHre 3a7a4 Ha onpeeseHne TeMIepaTypbl 4

IIPOBOJHMKOB NPU MPOTEKAHUH CBEPXTOKOB (TOKOB KOPOTKOT'O 3aMbIKaHUS).

CamocrosiTeibHas padora odyuawmmxcss Nel CpaBHUTeNbHas XapaKTepUCTHKA 2

CIUIaBa XKeJIe3a C YIIEPOAOM: CTallb, YYT'YH
Tema 2.2. Conep:xanue yueOHOTro MaTepuaJia 8
KonTakTHbIC Omnpenenenue 3eKTpUYecKoro KoHTakTa. Kiaccudukaims KOHTaKTOB M MaTepHAIIOB 4
MaTepHuabl. JUISL UX U3TOTOBJIEHUs. Marepuansl i c1a00TOYHBIX KOHTAKTOB. Matepuaibl Ji1s
Marepnainsl ¢ CHJIBHOTOUYHBIX KOHTAKTOB. MeTaiokepamuka, TBEpaas Meib. CKOIb3sINEe KOHTAKTBI
00J1b1IMM Y MaTepHaJIbl JJI1 UX U3TOTOBJICHUS. DJIEKTPOTEXHUYECKUN Yrollb,




yaeJbHbIM METaJUIOrpa(UTOBBIE MATEPHUATIBI.

JIEKTPUYECKUM IpakTnyeckoe 3ansiTme Ne3 Pacuerbl HM3MEHEHUU CONPOTUBJIICHUH IIYHTOB 4

CONPOTHBJICHHEM | M3TOTOBJICHHBIX W3 MAHTAaHMHA U MEJH MPH MPOTEKAHUH N0 HUM pabounX TOKOB.

Tema 2.3. Coaep:xxanue yueOHOIro MaTepHaJia 10

IIpoBona n kaGean. | OOMOTOUHBIE IIpOBOJA, X BUJBIL. Y CTAHOBOYHBIE M MOHTaXXHbIE poBoja. IIpoBona 6

XapakTepHCTHKH JUI BO3AYLIHBIX JIMHUH dJeKTponepenad. MapKkupoBKa IpoOBOJOB.

HOJIYNPOBOAHUKOB | HaspayeHne, KOHCTPYKIMH, COPTAMEHT CTAJIbHBIX, MEIHBIX U ATFOMUHHEBBIX IIIHH.

bIX MATEPHATOB Cunoele kabemu. Kiaccudukanus mo xunam, 000J1049KaM, U30ISIUH, 3aUTHBIM
MOKPOBaM M Ha3Ha4YeHUI0. MapkupoBKka Kadesnei. IJIeKTpOnpOBOIHOCTD
MOJIYIIPOBOJJHUKOB M UX CTPOCHHUE. DIIEKTPOHHAS U JbIPOYHAS 3JIEKTPOIPOBOJHOCTh
MOJIYTIPOBOJJHUKOB, BO3/E€HCTBHE HA 3JEKTPOIPOBOAHOCTD MOJIYIIPOBOJHUKOB
IpuMeced U IPUMECHBIE MMOTYIPOBOJIHUKU. 3aBUCUMOCTD 3JIEKTPOIIPOBOIHOCTH
MOJIYIIPOBOTHUKOB OT pa3iMyHbIX (hakTopoB. Bo3HMKHOBEHKE, CBOICTBA U
XapaKTEPUCTUKU 3JIEKTPOHHO-IBIPOYHOr0 niepexoa. [IpocTeie u ciaoxHble
MOJIYTIPOBOHUKU. XapaKTEPUCTUKA IMPOCTHIX MOIYIPOBOJIHUKOB: T€pPMaHUs U
KpeMHus. [IoHsATHE O CIOXKHBIX OITYIPOBOJAHUKAX U UX KpaTKas XapaKTepUCTHKA.
JlaGopaTopnoe 3ansitue Ne 2 M3yueHne mpo1eCCOB MPOU3BOJICTBA PA3TUYHBIX 2
BUJIOB U TUIIOB NMPOBOJIOB. M3ydueHue mpoleccoB NPOU3BOJICTBA CHIIOBBIX KaOeseH.
CamocrosiTeibHasi padota o0yyarommxess Ne2 CpaBHUTENIbHAS XapaKTEPUCTHKA 2
MPOCTHIX MOJIYIPOBOAHUKOB: TreépMaHusl U KpeMHusl. CpaBHUTENbHAS XapaKTepUCTHUKA
CJIOKHBIX ITOJTYIPOBOJIHHUKOB.

IMpome:kyrounas arrecrauus: J®K (cpeaHuii 0a/J1 Mo TeKylmuM OLleHKaM yCleBaeMOCTH)

Pasznen 3. MarHuTHbIe MAaTePHAJIbI

Tema 3.1. | Conepxanue yue6Horo marepuasia 6 OK 01.
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Marnutomsirkue | TpeOoBaHUS U TEXHHMYECKHE XapAaKTEPUCTHUKH MAarHUTOMATKUX MaTepHaioB, UX OK 02.
MaTepHaJIbl. KJacCU(pUKalus. DNEKTPOIUTUYECKOE Kelle30, KapOOHMIBHOE JKEee30. OK 04.
MarHuToTBépable | DIEKTPOTEXHUYECKAs CTajlb: pOTOpHAs U TpaHchopmaropHas. Ilepmaion. OK 05.
MaTepHuaJIbl MarHutHblI€e CIIaBbl ¢ 0COOBIMU CBOMCTBAMU. AMOp(HbBIE MATHUTHBIE MaTEPUAIIbI. OK 09.
MarnutoausnekTpuku. @epputsbl. TpeOOBaHUS U TEXHUUYECKUE XapPAKTEPUCTUKU OK 10.
MarHUTOTBEPIBIX MAaTEPUANIOB, KJIacCU(PUKALMS U IpUMeHeHue. JIuTbie IIK 3.5.
BBICOKOKOAPLIUTHUBHBIE CILIAaBbl KilacCU(UKaLMsI U TPUMEHEHUE.
MertannokepaMiuecKue U METAJUIOIIACTUYECKHE MAarHUThI KIaccu(uKaus 1
npuMeHeHne. MarHuToTBEpAbIE PeppUThI, KIIACCH(PHUKAIMI U TIPUMEHEHHUE. .
Cr1aBbl Ha OCHOBE PEJIKO3E€MENIbHBIX METaIIOB. J[pyrue MarHuTOTBEPIble MaTEpUaIbl.
JladopaTtopHoe 3ansTHe Ne 3 HaOroieHre U CHATHE TIETIIM THCTEpPE3nca
(beppOoMarHuTHOrO MaTepuasa.
Pa3nes 4. lndjiekTpryecKHe M 3JIEKTPOU30/ISIIHOHHbIE MaTePUAJIbI
Tema 4.1. Copnepxanue yueOHOIro MaTepuasa OK 01.
Jmyiexktpuyeckne | OmnpexneneHue IuaneKTpukoB. [lonspuszanus. DneKTpou30IIUOHHBIE MATEPHAIIBI. OK 02.
MaTepHAJIbI Knaccugukarus nusnekTpuyeckiux MaTepuaioB, MX CBOMCTBA. DJIEKTPUUECKUE OK 04.
cBOIcTBa TUANIEKTPUKOB. CBOOOHBIE 3apsbl B AUDIEKTPUKAX U TOK YTEUKH. OK 05.
[TpoBOIUMOCTB U CONPOTUBIIEHUE TUAIEKTPUKOB. OOBbEMHBIE U TOBEPXHOCTHbIE OK 09.
MPOBOAMMOCTB M COIPOTUBIIEHUE. DIEKTPOIPOBOAHOCT I'a3000pa3HbIX, KUJIKUX U OK 10.
TBEPABIX TUIEKTPUKOB. [[uniiekTpuyeckas MpOHUIIAEMOCTb U MOJISIPU30BaHHOCTb. IK 3.5.

JvpnexTpudeckue NOTEpU U yroJl JUIEKTPUIECKUX NOTeph. JM3IIeKTpuuecKue
MOTEPU B Ta3000pa3HbIX, JKUAKUX, TBEPABIX AUAIEKTpuKax. duzndeckas nmpupoaa
MOJIIPU3alUuU ¥ BUBI ossipu3anuid. [IpoOoit TUaNneKTpUKOB U AJIeKTprUYecKas
npouHocTh. duznyeckas mpupoaa npodos AM3IeKTpuKkoB. [1poboii razoobpasHbIX,
KUAKUX U TBEPIBIX ANAIEKTpUKOB. [loBepXHOCTHBIIN nMpoboii. . MexaHnyeckue
CBOMCTBA JUAJIEKTPUKOB. TepMHUUeCKUE CBOMCTBA JUIEKTPUKOB, HATPEBOCTONKOCTD
JIMAIEKTPUKOB. PU3HKO-XMMHUYECKHE CBOMCTBA IUAJICKTPHUKOB.

IIpakTnyeckoe 3ansaTHe Ne4 Pacu€Tsl IUAIEKTPUUECKUX MTOTEPH Pa3IMUHBIX
MaTepHaJIoB.

IpakTuyeckoe 3ansiTue Ne5 [IpuMepHbIil pacueT HaPSHKEHUS TEMIIOBOTO MPOOOSI.
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Tema 4.2.
I'a3o00pa3ubie u
JKHIKHE

Coaep:xanue yueOHOTro MaTepHaJia

CaoiicTBa ra3000pa3HbIX JUAIEKTPUKOB. CIIOCOOHOCTH Ia3000pa3HbIX JUAIEKTPUKOB
BOCCTaHABIIMBAThH JEKTPUUYECKYIO MPOUYHOCTh. DJIEKTPUUYECKas MPOYHOCTh Ia30B U €&

AUIJIEKTPUKH 3aBHCHMOCTbH OT JIaBJICHUS T'a3a. XapaKTepUCTUKU BO3/yXa, a30Ta, 3JIerasa u

AKTHBHBIE HEKOTOPBIX IPYTUX ra3000pa3HbIX TUANEKTPUKOB. JKHUIKHUE TUIICKTPUKH: MTOJIIPHBIC

AUIJIEKTPUKH u HenoJsipHble. CIOCOOHOCTD KUAKUX TUAIEKTPUKOB BOCCTaHABINBAThH
AIIEKTPHUYECKYIO IpouHOCTh. HedTsaHbie Macna, TpanchopmaropHoe u
KOHJeHcaTopHOe Macna. CHUHTETUYECKHUE KUIKUE AUIEKTPUKU. JKuakue
JUDJICKTPUKHA HA OCHOBE KPEMHHUOPTaHUYECKUX U (PTOPOPTAHUUYECKUX COSTMHCHHUM.
Omnpenenenne akTUBHBIX JUAIIEKTPUKOB, UX BUbl U OCHOBHBIC XapaKTEPUCTHUKH,
0071aCcTh MPUMEHEHHS. DIIEKTPOONITHICCKHE MATEPHAIIBI U YKHUJIKHE KPUCTAILIBI.

Tema 4.3. Coaep:xanue yueOHOTo MaTepHaJia

IMosmmeps! u [TonsiTre o mIacTMaccax ¥ MojauMepax Ha OCHOBE IJIACTMACC, COCTaB IJIacTMacc.

3jeKkTpou3ousauuo | Knaccudukarus moJiuMepoB U MX OCHOBHBIE CBoMcTBa. [lonmmmepsl, moydaembie

HHbIE nonuMepusanuei. [lonumepsl, monydaemble MOTUKOHACHCAIIMEH. MeTObI MOTydeHHUSI

IJ1ACTMACCHI. racTMacc, ux kiaccudukanus. . CI0XKHbIE MITACTUKH U OCOOCHHOCTH UX TMOJTyYCHUS.

Pe3unbl, Jaku,
IMAJIH,
KOMIIAyH/AbI U
KJIeH

HpesecHo-cioucTeie macTuku. [inenounsie Marepuansl. HatypanbHbie u
CUHTETHYEeCKHE Kaydyku. [lomydenue pesunsl u e€ coctas. [[pumeHeHne pe3nHsl B
anekTpoTexHuke. IToHATHE 0 Makax, ux coctaB U kiaccupukanus. TpeGoBanus,
npeIbsABIsSEMbIE K JJaKaM, 00acTh NpuMeHeHus. Knesmue naku, kien. OMaiu, ux

BoJsiokHucThIE cocras. [lonsTue o koMmnayHaax, ux Kjaaccuukaiys, Ha3HauUCHUE U IPUMEHEHHE B

MaTepHuaJibl OJICKTPOTEXHUKCE. Bonokuucteie Marepuraibl, UX JOCTOMHCTBA N HCAOCTATKU I10
CPaBHEHMIO C MACCUBHBIMH MaTepHallaMH, XapaKTEPUCTUKU, KIACCH(PUKAIUS

Tema 4.5. Conep:xanue yueOHOTro MaTepuaJia

Cmona, Cmrona, coctaB u o6macTs mpuMeHeHus. MickycTBeHHas ciroaa — GTophaoronur.

CJII0AAHbIC SHeKTpOI/ISOJ'ISIHI/IOHHBIe MaTepuraibl Ha OCHOBE CIIOAbI, IPUMCHCHUC B

MaTepHuaJIbl, anekTpoTexHuke. CTEKI0, COCTaBhI CTEKO, CIIOCO0 MOMyUYEHUS, XapaKTEPUCTUKH.

CTEKJI0, KEpaMHUKa

KBapu, kepamuka, paphop: OCHOBHBIE 3JIEKTPUUECKHE, MEXAaHUYECKUE U TEIIIOBbIE
CBOICTBa, IPUMEHEHHE
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CamocrtosiTeibHas padora odyuarommxcs:i Ne3 [1oaroToBUTH PE3EHTALMIO 110
teme: Ciro/ia, CIIOJIIHbIE MaTepUabl, CTEKII0, KepaMUKa.

IIpoMe:kyTOUHAsI aTTECTALUS: IK3aMeH

12

HToro no gucuumniuHe (Bcero):

74
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3. VCJOBUSI PEAJIM3AIIMM TPOTPAMMBLI  YUYEBHOW
JACHUTIIAHBI

3.1. TpeOoBaHusI K MHHHMAJIBHOMY MATEPHAJILHO-TEXHHYECKOMY
o0ecreyeHUI0 y4eOHOH TUCIUIIIHHBI

Peanuzanuss mnporpaMMbl  JTUCUMIUIMHBL  TpeOyeT Hanuuusg y4eOHOM
nabopaTopun MatepuanioBeeHusl i MPOBEACHUS 3aHATUN JICKIIMOHHOTO THUIIA,
MPAKTUYCCKUX 3aHITHH, JIA0OPATOPHBIX 3aHATHA, B TOM YHCJE TPYIIOBBIX,
WHUBUTyaJIbHBIX, TUCbMEHHBIX, YCTHBIX KOHCYJBTAIMi, TEKYIIETO KOHTPOJIS U
MIPOMEKYTOUYHOM aTTECTAIIHH.
O6opynoBaHue:
- pabouee MecTo TmperoaaBaTes;
- CIIeLMAJIM3UPOBaHHAsA MEOETb (CTOJIBI, CTYJIbS 110 KOJIMYECTBY 00yJarouxcsl);
- IOCKa yYeHHYeCcKasl.
TexHuueckue cpeacTra 00ydeHUsI:
- KoMmIbioTep (HOYTOYK);
- MyJIbTUMEIUNHBIN MPOEKTOP, IKPaH.
YueOHo-HAIVISIIHBIE  MMOCOOHMS:  IUIAKaThl,  y4eOHO-HArISgHBIE  TTOCOOMs,
oOecleynBaIINe TEeMAaTUYECKUE WLUIIOCTpAllMd 1Mo pabodeil  mporpamme
JUCHUIUIMHBI, B TOM 4YHUCJE, BUJCO-ayJUO MAaTepHasbl, KOMIIbIOTEPHBIC
TIPE3eHTAIlNH.

KowmmbroTtep UMEeT JOCTYN K DJICKTPOHHO-OMOIMOTEYHBIM CHCTEMaM,
BBIXOJl B TJI00AIBHYIO ceTh MHTEpHET, OCHAIEH JUIIEH3MOHHBIM MPOTPAMMHBIM
obecrieueHuEM.

3.2.Y4eOHO-MeTOANYECKOe ¥ HHPOPMAIMOHHOE O0ecledYeHue peaan3anuu
Y4eOHOM TUCHMIIIMHBI

OcHoBHBIE yUeOHbIE H3IaHUSA
1. bonmapenko, [I.I. MarepuanoBenenue: Yy4eOHUK JJIsi  CPEIHETO

npodeccuonanbHoro  oo6paszoBanmsi/  I.I'. bonmapenko,  T. A. KabGaHosa,
B. B. Peibanko. — 2-e u3a. — MockBa: U3gatensctBo FOpatit, 2020. — 329 ¢. —
(ITpodeccuonansHoe o6Opazoanue). — |ISBN 978-5-534-08682-9. — Tekcr:
anektponubi // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

2. [Tnomkun, B. B. MarepuanoBenenue : y4eOHUK JII CPEIAHETO
npodeccuonanbHoro obpazosanusi/ B. B. [Inomkun. — 3-e u3a., nepepad. u

non. — Mocksa : U3natensctBo FOpaiit, 2020. — 463 ¢. — (IIpodeccuonansHoe
obOpazoBanue). — ISBN 978-5-534-02459-3. — Texkct: anexrponnsii // 3bC
FOpaiit [caiiT]. — URL.: https://urait.ru/

3. MarepuanoBefieHuE MaIIMHOCTPOUTEIHLHOTO TTpon3BoACTBa. B 2 4. YacTth
1: yuyeOHUK 111 cpenHero mnpodeccuoHanbHOTO oOpa3zoBaHus / A. M. AnackuH,
1O. E. CenoB, A.K.Onernna, B.H.KmumoB.— 2-¢ wu3m., ucnp. W 0. —



https://urait.ru/
https://urait.ru/
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MockBa: WznatensctBo IOpaiit, 2020. — 258 c.— (IIpodeccuonanbHoe
oOpazoBanue). — ISBN 978-5-534-08154-1. — Tekct : anexktpoHHsbid // DbC
FOpaiit [caiiT]. — URL.: https://urait.ru
JlonoJIHUTEIbHbIE YUeOHbIe U3TaHUsA

4, 3amnatua B.H. OcHoBbl maTepuanoBeneHust (MetamiooOpaboTka) (2-e
U31., cTep.) yueOHuk.- M.: Axkagemus, 2018

NuTepHeT-pecypcebl
5. Enunas 6aza I'OCToB P®: Pexxum nocryna: http://vch.narod.ru/file.htm

MeTtoauyeckue peKOMeHAANMH I 00y4aIOIIUXCS 110 OCBOCHHUIO
AUCHHUILIMHBI

6. Meronuueckue ykazaHus AJIA  OOYYAlOIIMXCS 1O  BBIIOJHEHHIO
PaKTUYECKUX palOT.

/. Meronuueckue ykKazaHus JIA  OOYYAlOIIMXCS IO  BBIIOJHEHHIO
71a00paTOPHBIX PabOT

8. Meroanueckue ykazaHUS JJIs1 OOYJarOIIMXCS 1O BBIMOJHEHUIO 3aJaHU
CaMOCTOSITENILHOM pabOTHI.


https://urait.ru/
�����%20�������:%20%20http:/vch.narod.ru/file.htm
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM

JACHUILIAHBI

4.1. ®opMbI U METOAbI KOHTPOJISI M OLIEHKHU Pe3yJIbTATOB 00y4eHUs

Pe3yabTarsl 00yyeHus

®opMbI M METOABI KOHTPOJIS U
OIIEHKH Pe3YJbTATOB 00y4eHH sl

Obwue u npogheccuonanvhvle KOMnemenyuu:

OK 0l1. BeiOupatp cmocoObl — pemieHus — 3aaad
pod)eCCUOHANBHON AEATENbHOCTH, NPUMEHUTEIBHO K
Pa3NUYHBIM KOHTEKCTaM.

OK 02. OcymiecTBisITh MOUCK, aHAIN3 U UHTEPIPETALINIO
nH(pOpMaIuy, HEOOXOMUMON HJsi BBITONHEHUS 33134
npodecCuOHANbHON AEATEIBHOCTH.

OK 04. PaboraTh B KOJUIEKTHBE U KOMaHJE, 3PPEKTHBHO
B3aMMOJCHCTBOBATE C  KOJUIETaMH, PYKOBOJCTBOM,
KJIMCHTaMH.

OK 05. OcymecTBiare YCTHYIO M IHCBMEHHYIO
KOMMYHHKAIIMIO Ha TOCYJApCTBEHHOM SI3BIKE C YYETOM
0CcO0EHHOCTEHN COLMAIBbHOTO U KYJIbTYPHOI'O KOHTEKCTA.
OK 09. Ucnonp3oBaTh WHPOPMAITMOHHBIE TEXHOJOTUU B
npodecCHOHANBHON AeATEIEHOCTH.

OK 10. [Tonb3oBaThCs poecCuoHaTBHON
JNOKyMEHTallMell Ha TOCYAApCTBEHHOM M WHOCTPAaHHOM
SI3BIKAX.

IIK 3.5. KonTpomupoBaTs ka4uecTBO pabOT MO MOHTaKY,
HIQJKE M TEXHUYECKOMY OOCIYXXHBAHUIO CHCTEM MU
CPEACTB aBTOMATHU3AIMH{, BBIMOJHIEMBIX MOJIYMHEHHBIM
MEPCOHAJIOM U COOJIOJICHHE HOPM OXpaHbl Tpyda U
OepeKIMBOro MPOU3BOJCTBA.

3HATD:

- BHUJBl MEXAHWYECKOW, XHMHYECKOW H TEPMHUYECKOU
00pabOTKH METAIIOB | CIUIABOB;

- BHJIBI TTPOKJIQJIOYHBIX U YIUIOTHUTEIHHBIX MaTEPUAIIOB;

- 3aKOHOMEPHOCTH TMPOLECCOB KPUCTAJUIM3ALMU H
CTPYKTYpPOOOpa30BaHMsI METAJIJIOB U CILIABOB, 3aI[UTHI OT
KOPpO3UH;

- KaccuuKals, OCHOBHbBIE BUbI, MADKUPOBKa, 00J1aCTh
NPUMEHEHUS M BHUIBl 00PaOOTKM KOHCTPYKIIMOHHBIX
MaTepuajoB, OCHOBHBIE CBEICHUs 00 WX Ha3HAUYECHUH U
CBOWCTBax, MPUHIUIBI WX BBIOOpA I NMPUMEHEHUS B
MIPOU3BOJICTBE;

- METOABbl HW3MEpPEHUs] TapaMeTpOB U ONpeAeICHUs
CBOWCTB MaTepUasoB;

- OCHOBHBIC CBEJCHMS O KPUCTAUIM3AMM W CTPYKTYpe
pacIIaBoB;

- OCHOBHBIE CBEIEHHS O HAa3HAUCHUUM U CBOICTBaX
METaJIJIOB U CIUIABOB, O TEXHOJIOIMH UX IMPOU3BO/ICTRA;

- OCHOBHBIEC CBOMCTBA ITOJIMMEPOB U MX MCIIOJIb30BAHNUE;

- 0COOEHHOCTH CTPOSHUS METAJNIOB H CIUIABOB;

- CBOICTBA CMa304HBIX U a0pa3uBHBIX MaTEPHUAJIOB;

Tekyluii KOHTPOJIb:

- OIIPOC YCTHBII;

- TECTUPOBAHUE;

- BBITNIOJTHEHUE TTPAKTUYECKON
paboTHI.

OreHka pe3y/nbTaTOB BIMOJIHEHUS
CaMOCTOSITENIbHOW PabOTHI

[IpomexyTouHnast arrecranus B

dhopwme:
5 ceMecTp — dK3aMeH

Meroa npoBeaeHus MPOMEKYTOUHON
aTTeCTalluu 5 CEMeCTpa:
BBIITOJIHEHUE KOMIUIEKCHOTO 3a/1aHUS
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- COCOOBI TOTYYEHHsI KOMIIO3UIIHOHHBIX MaTEPUaIOB;

- CYUIHOCTb TEXHOJIOTHYECKUX MPOLECCOB JIUTHS, CBAPKH,
00pabOTKH METAJIJIOB IABJICHUEM U pe3aHUEM;

- CTpOGHHE U CBOWCTBa MOJYNPOBOAHUKOBBIX |
MPOBOJHUKOBBIX MAaTepHAJIOB, METO/Ibl MX MCCIICIOBAHMS;
KJIacCU(UKALMIO MAaTEPHAIIOB 110 CTETIIEHU IPOBOIUMOCTH;
- METOABl BO3IEKUCTBHUS HAa CTPYKTYpy U CBOIICTBa

QJICKTPOTECXHUUYCCKUX MATCPUAJIOB.

YMmern:

ONPECISATh CBOWCTBA KOHCTPYKITMOHHBIX U CBIPHEBBIX
MaTepuajoB, TMPUMEHSIEMBIX B  MPOU3BOJCTBE, IO
MapKUpOBKE, BHEIIHEMY BHIY, [POUCXOXKICHHIO,
CBOWMCTBaM, COCTaBy, Ha3HA4YEHWI0O H  CIIOCO0Y
MPUTOTOBJICHUS U KIaCCUPHUIINPOBATD UX;

- OMPEACIATL TBEPAOCTHL MATCPUATIOB,

- OTIPEIEIATh PEKUMBI OTXKHTA, 3aKAIKH U OTITyCKa CTaJH;
- ToA0WpaTh KOHCTPYKLUMOHHBIE MaTepualbl IO UX
HAa3HAYCHUIO U YCJIOBHAM SKCILTyaTalluu,

- moAdWpaTh CIOCOOBI W PEXHUMBI 00PaOOTKH METAJLIOB
(mTREM,  aBJIEHHWEM, CBapKOW, pe3aHueM) IS
W3TrOTOBJICHUS JICTAICH;

- BEIOHMPATH ANEKTPOTEXHUIECKUE MaTepHab:
MIPOBOJHUKY M IUAIEKTPUKHU 110 HA3HAYCHHUIO U YCIIOBUSIM
SKCIUTyaTalluy;

IMPOBOJUTH HCCIIC0BaHUA u HUCIIBITAHUS
ANEKTPOTEXHUYECKUX MAaTEPUAIIOB;

- HUCIIOJIb30BAaTh HOPMATUBHBLIC OOKYMCHTBI IJIA B1)160pa
MMPOBOJHUKOBBIX MAaTEpPHAJIOB C IMENbI0 OOecreueHus
TpeOyeMbIX XapaKTePUCTUK U3HEITUI

4.2. ®oH/ OLCHOYHBIX CPEACTB AJIs NPOBEICHUS MMPOMEKYTOYHOM ATTECTALNH

00y4arIIMXCs M0 JUCUMIITIMHE

IToxa3zaTenn u KPUTECPHUH OICHUBAHUA KOMHeTeHHHﬁ

Ilokazarenu wu KpUTCpHUHU OLCHHBAHUIA KOMHCTCHHHfI, OIMHMCAaHUEC IIIKaJl

OIICHUBAHUS COJIepkKaTCs B pmioxeHuu 1.

KoHTpoJIbHBIC U TeCTOBbIE 3a1aHUS
KoHTposnbHbIe 3a1aHus COIepKATCS B IpHioxkeHuu 1.

MeToauveckue MaTepHuaJbl

Meroaudeckue MaTepualbl, ONPEACISIOIIME NPOLEAYPHI

OLICHHMBaHUA

3HAHWM, YMEHUH, XapaKTepu3yomux GOpMHUPOBaHUE KOMIIETCHIIMM, COAep>KaTCs

B NpujiokeHuu 1.
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IIpunoxenue 1
KOHTPOJIBHO-OIIGHO‘IHBIC cpeacrea

7151 IPOBE/IEHUsI MPOMEKYTOUYHOI aTTECTANMU MO TUCIUIIHHE
OI1.05 MaTepuaJjioBeieHue

1.1. dopma npomexyTouyHoii arrectamuu: Jk3ameH (5 cemectp).
1.2. Cucrema oueHUBAHHS Pe3yJIbTATOB BbINOJIHEHUS 3aJaHU I

OueHuBaHue pe3yabTaTOB BHINOIHEHMS 3aJaHUI IPOMEKYTOUHOM aTTECTAllUU OCYILECTBIISIETCS
Ha OCHOBE CIEAYIOIUX IPUHIUIIOB:

JOCTOBEPHOCTH OIEHKH — OLIEHUBAETCS YPOBEHb C(POPMHUPOBAHHOCTH 3HAHWH, YMEHHIA,
IPAaKTUYECKOI'0 OMbITa, OOLIMX U MPOPECCHOHATBHBIX KOMIIETEHIIUH, TPOAEMOHCTPHUPOBAHHBIX
00y4aroIMMUCS B XOJI€ BBIIIOJIHEHUS 3aJaHUS;

aJIcKBaTHOCTU OLIEHKM — OL€HKa BBIIOJIHEHUS 3aJaHui JIOJDKHA IPOBOJIUTBHCS B
OTHOIIEHWH TEX KOMIIETEHIIMHA, KOTOpble HEOOXOAMMBbI st 3((HEKTUBHOTO BBHIMOTHEHHS
3aJlaHusd;

HAJEKHOCTH OLICHKHM — CHUCTEMa OLIEHMBAHUS BBINOJIHEHMS 3aJaHUN JOKHA 00Janarh
BBICOKOW CTENEHbIO YCTOWYMBOCTH IPU HEOJHOKPATHBIX OLIEHKAaX YPOBHsS COPMHPOBAHHOCTH
3HaHUH, yMEHWH, NPAKTUYECKOTO OIbITa, OOMUX M MNPOPECCHOHATBHBIX KOMIIETECHIINN

00y4aromuxcs;

KOMILJIEKCHOCTH OILIEHKM — CHCTEMa OLIEHHBAHHUS BBIOJIHEHHUS 3aJaHUM JIO/DKHA
MO3BOJIATh ~ MHTEIPATUBHO  OIEHUBATHL OOIME ©  NPO(PecCHOHAIbHBIE  KOMIIETCHIIUU
00yJaromuxcs;

OOBEKTUBHOCTH OLIEHKM — OLIEHKA BBIMOJHEHMS KOHKYPCHBIX 3aJaHUN JIOJKHA OBITH
HE3aBUCUMON OT OCOOEHHOCTEH NpO(EecCHOHATPHOW OpUEHTAMM WM  [PEANOYTEHUN
npenoaaBaresneil, OCyIECTBISIFOIINX KOHTPOJIb WIHA aTTECTALIUIO.

[Ipy BBIMOSHEHUU MPOLEAYpP OLEHKH 3aJaHUi MCIOJNb3YIOTCS CIENYIOLIME OCHOBHbBIE
METO/BI:

- METOJ1 pacueTa MepBUYHBIX OAJIIOB;

- METOJ] pacueTa CBOJIHBIX OaJlJIOB.

PGSYJ'IBTaTBI BBIITOJIHCHUA 3aHaHHfI OLICHUBAIOTCA B COOTBETCTBHHU C p33pa60TaHHI>IMI/I
KPUTEPUSAMHU OLICHKHU.

Wcnonp3yercs nsatubamuibHas MIKaia Juisl OHEHUBAHUS pe3yIbTaToOB O0yUEHUsI.

IlepeBon mnATHOAUIBHOM IIKajdbl y4eTa pe3yabTaToB B MATHOAIbHYIO OLIEHOYHYIO
HIKaIy:

TEOPETHYECKOr0 U MPAKTUHYECKOT0 3a1aHMsl,
cpeaHuii 0aJlJ1 0 UTOraM aTTecTaluu

Ouenka KonuyecTBo 0215108, HAOpaHHBIX 32 BHINOJIHEHHE

O11eHKa 5 «OTIIMYHOY 4.6-5
Orenka 4 «xX0oporIo» 3,6-45
OrieHKa 3 «yJIOBICTBOPUTEIBHOY 3-3,5

OreHka 2 «HEYIOBIETBOPHUTEIBHOY» <29
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1.3. KOHTpPOJIbHO-0OLIEHOYHbIE CPeICTBA
1.3.1 3agaunmue:

1.OTBeTHTHL HA JBa BOMpOCA.
2. BBITOTHUTE IPaKTUYECKOE 3aaHue.
IIpumepHbIe BONPOCHI 1151 codece10BAHNS

1.Ponb MeTamioB, X CIUIABOB M HEMETAUINYECKUX MATEPUAJIOB B MAlIMHOCTPOCHUH.

2. ATOMHO-KpPUCTAJUIMUECKOE CTPOEHUE METAIIIOB.

3. XKeneso u ero crasbl. CILIaBbl JKenes3a ¢ yriaepoaoM. JlnarpaMMa COCTOSTHUSL CUCTEMBI
HKEJIE30 — YTIIEPOA.

4. JlehexThl KPUCTAILTUYECKOTO CTpOCHHMS. JInHEHbIe 1e(EKTHI.

5. Tumsl KPUCTANIMYECKUX PEILIETOK U UX XapaKTEPUCTUKU. AHU3O0TPONHUS U MOJIUMOPHU3M
METaJUIOB.

6. O6mme cBenenus o merawiax. CoiicTa u kinaccudukanus. JlehexTs B KprcTamax.
Kpucramnu3zamnus u3 paciiaBos. [lomumopdHbIe peBpalieHus.

7. HarypanbHble U cUHTeTHYECKHE Kaydyku. [lomydyenne pe3unsl u ee cocras. [Ipumenenue
PE3UHBI B 3JIEKTPOTEXHHUKE.

8. MexaHn4ecKue UCIIBITAaHUsI MaTEPUAJIOB.

9. MeTo/1bl UCTIBITAHUN TBEPAOCTH METAIUIOB (MeTO bpunes).

10. Mexanunueckue CBOMCTBA CTaleH B 3aBUCMMOCTU OT U3MEHEHUS COJIEPIKaHUs yIJIepoa.
11. Buas! nepopmanuu. cnplTanus MaTepranoB Ha IPOYHOCTb.

12. DneKkTpon30IALHOHHbIE MAaTEpUAIbl HA OCHOBE CIIObI, IPUMEHEHUE B JIEKTPOTEXHUKE.
13. Onpenenenue yaapHo# BS3KOCTH MaTepUaIOB.

14. Ynpyras u ninactudeckas aedopManus MeTaaoB.

15. edexTts! kpuctaumyeckoro crpoenus. Jiunelnsle nedextol. Juciokanus.

16. Metoas! uccnenoBaHus CTPYKTYpbl MaTEpUAJIOB

17. llpenmer maTepuanoBeneHus. CBeIeHUs [0 UCTOPUM MaTepuanoBeneHus. [Ipodaemsl u
JIOCTHKEHHUS COBPEMEHHOI'O MaTEPUATIOBEICHUS.

18. MeTozp! HCTIBITaHUH TBEPIOCTH MeTaIIOB (MeToa PokBerna)
19.AHOHO-MEXaHUYECKas U YIbTPa3BYKOBasi 00pad0OTKa METaJIOB.

20. XapakTepHble PU3NUECKHE U XUMUUECKHE CBOMCTBA METAJIOB, UX CINIABOB C METAJIJIaMHU U
HeMeTaJlJIaMH.

21. Metoapl OTy4YeHUSs MJIACTMACC, UX KilaccuuKarus.

22. KpuBble HarpeBaHus U OXJIAXACHHUS METAJJIOB.

23. TpebGoBaHuUs K CTAISIM, IPUMEHSIEMbIM IS U3TOTOBJICHHSI HHCTPYMEHTOB: yIJIEPOAUCThIE
UHCTPYMEHTAJIbHBIE CTANIU, JIETHPOBAHHBIE HHCTPYMEHTAIbHbIE CTaNIU, OBICTPOPEXKYILNE
MHCTPYMEHTAJIbHBIE CTAJIH.

24. [lonsATHE «KPUTHYECKUE TOUKU». AJUIOTPOIIMYECKHE MPEBPALIEHUS B METAIIIaX.

25. IlonsATHE 0 IIIacTMaccax M NOJMMEpax Ha OCHOBE IUIACTMACC, COCTAaB MJIACTMACC.
Knaccudukanus nonumMepoB U UX OCHOBHbIE cBOMCTBA. [lonrmepsl, monydyaeMble
nonuMepusanuei. [lonumepsl, moxydaemble NOTUKOHACHCAIUEH.

26. OcHOBHBIE CBOMCTBA METAJNIOB, X 3HaYEHUE MPHU BHIOOPE CILUIABOB JUISl U3TOTOBIICHUS
JleTajei MallvH.
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27. BnustHrEe XOJOIHOM U TOpSYed TIacTUYECKON nedopMaIiuu Ha CTPYKTYpPY M CBOMCTBA
MeTaia

28. HcnblTaHue METaUIOB Ha PacTsLKEHUE, HAa TBEPAOCTD, YIAPHYIO BA3KOCTD.

29.®u3nyeckast CyIHOCTh MJIACTUYECKOH AedopMaliy U GakTOpPbl, BIUSAIOIINE HA
IUIACTUYHOCTB MeTalia. [lonsaTre o Hakiene, BO3BpaTe, PEKPUCTAUIN3ALMH.

30. CoBpeMeHHbIE (PU3NKO-XMMHUYECKHE METObI aHAIM3a METAJUIOB U CIUIABOB: MUKPOAHAJIM3,
pEeHTreHorpaduuecKuii aHanus.

31.MaruuTHas U yabTpa3BykoBas Aedexronorus. [[pumenenne paanoakTHBHBIX H30TOTIOB.
JunaToMeTpu4eCcKui METO/,.

32. OnpeneneHne akKTUBHBIX TUJIEKTPUKOB, UX BUJIBI U OCHOBHBIE XapaKTEPUCTUKH, 001aCTh
IPUMEHEHHU. DIEKTPOONTUYECKUE MaTEPUAIIbI U KUJKNUE KPUCTAIIIbI

33. Kuzakue AU3IEKTPUKU: NOJISIpHbIE U HenossipHble. CIOCOOHOCTh KUAKUX AUIIEKTPUKOB
BOCCTAHABJIMBATh 3JIEKTPUYECKYIO IPOYHOCTb.

34. Menn U cIuiaBbl Ha €€ OCHOBE.

35.Cranb. OTiMuue cTany OT 4yryHa I10 XMMHYECKOMY COCTaBY M CBONCTBaM.

36. CoiicTBa ra3000pa3HbIX JUAIEKTPUKOB. CIIOCOOHOCTH ra3000pa3HbIX JUICKTPUKOB
BOCCTAHABJIMBATh 3JIEKTPUUECKYIO IPOYHOCTb.

37. Kpucrammmzamus u ctpoeHne cinuTka. JlegekTsl cauTka 1 Mephl 0 UX IPEAYIPExKICHUIO.
38. CBoiicTBa Meau €€ MPOU3BOJICTBO.

39. CBolicTBa allOMUHUSA U €70 TPOU3BOJICTBO.

40. TutaHOBBIE CIIIaBBl U UX IPOU3BOJCTBO

41. ®usnyeckas npupoja NOISIPU3aLMU U BUIBI NOJIAPU3ALUI.

42 Kputndeckue TOUYKH NIPEBPALLEHNUS B CIUIaBax. /J[narpaMmepl COCTOSHUS CIUIABOB,
oOpa3yroniye HeorpaHUUEHHbIE U OTPAHUYEHHBIE TBEP/IbIE PACTBOPBHI.

43. JlusnexTpuueckrue MaTepuanbl. MexaHH4ecKre CBOMCTBA IUAIEKTPUKOB. TepMuyeckue
CBOICTBA JUAJIEKTPUKOB, HATPEBOCTOMKOCTD JUAJIEKTPUKOB. DU3NKO-XUMUYECKHE CBOMCTBA
JUDJIEKTPUKOB.

44. AHTUOPUKIIMOHHBIE CIIJIaBbl HA OJIOBSIHHOM, IIMHKOBOW 1 CBUHIIOBOM OCHOBax. MapKupoBka
aHTU(pHUKIMOHHBIX cru1aBoB 1o 'OCTy, cBOCTBa U MPUMEHEHUE.

45. Amomunuii u ero cruiaBel. Kimaccugukanus aqroMiUHEEBBIX ciiaBoB. CBOICTBa, MApKUPOBKA
no 'OCTy u npuMeHeHue CIJIaBOB Ha OCHOBE alIFOMUHUS, 00pabaThIBaeMbIX JaBICHUEM, U
JIUTENHBIX.

46. Menp u ee cinassbl. Jlatynu u Oponssl. Cocrtas, cBoiicTBa MapkupoBka o 'OCTy.
[Ipumenenue natyHei u OpoH3.

47. Knaccudukaius 4yryHoB. BiusiHue NOCTOSTHHBIX IIPUMECEH Ha CBOICTBA U CTPYKTYPY
yyryHa. bensiii uyryH. Ero crpykrypa, cBOKWCTBa, IPUMEHEHHE.

48. . Cepblil UyryH, €ro CTpyKTypa, cBoiicTBa, MapkupoBka 1o 'OCTy n npumenenue. KoBkuii
qyryH. MeToasl oiyueHus: KOBKOro uyryHa. Ero ctpykrypa, cBoiicta, MmapkupoBka 1o I'OCTy
Y IIPUMEHEHHUE.

49. Marauromsarkue Marepuansl. TpeOoBaHUS U TEXHUYECKHE XapaKTEPUCTUKN MarHUTOMSITKHX
MaTepuasoB, UX KiaccupuKalus.

50. MarautoTBépabie Marepuaibl. TpeOoBaHUS U TEXHHUUECKHUE XapaKTEPUCTUKH
MarHUTOTBEP/IBIX MaTepUaioB, KJacCUPUKAIUs U IPUMEHEHHE.

51. XapakTepucTUKH MPOBOJHUKOBBIX MaTepuanoB. Kinaccuduxamus npoBoIHUKOBBIX
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MaTEepUasoB 10 arperaTHOMY COCTOSIHUIO BEIIECTBA.
52. Knaccu¢ukanust mpoOBOAHUKOBBIX MaTEPUAIOB TI0 OCHOBHOMY TOKa3aTeNI0 —
AIEKTPONPOBOAHOCTH UITH YACIbHOMY JJIEKTPUYECKOMY COIPOTUBIICHUIO.

53. CBepXIIpOBOJHUKHN U KPUOIIPOBOTHUKH.

54. ®akTopsl, BIUAIONINE HA 3HAYEHUE YIETbHOTO AIEKTPUYECKOTO COPOTUBICHHUS.
TemnepaTypHblii KO3 GULHEHT YAETbHOTO 3JIEKTPUYECKOI0 COPOTUBIICHUS

55. Onpenenenue 3neKTpruueckoro kontakra. Kiiaccudukaiys KOHTaKTOB U MaTEPUAIIOB JUJISl KX
U3rOTOBIICHHU. Martepuainsl 1711 c1a00TOUYHBIX KOHTAKTOB. Marepuaisl sl CHIIbHOTOYHBIX
KOHTaKTOB.

56. [IpumeHeHne MaTeprasoB ¢ OOJBIINM yASIbHBIM JIEKTPUYECKIM CONIPOTUBIICHUEM,
XapaKTepUCTHKA MaTepUaJIOB: MAaHI'AHWHA, KOHCTAaHTaHAa, HUXPOMa.

57. BpeMeHHas u TeMiiepaTypHasi yCTOWYUBOCTb YAECTBHOTO 3JIEKTPUUECKOTO COMTPOTUBICHUS
MaTepuasoB.

58. OOMOTOYHBIE IPOBO/IA, MX BUJIBL. Y CTAHOBOYHBIE M MOHTaKHBIE MPOBOJA. MapKupoBKa
MIPOBOJIOB.

59. Cunoseie kabenu. Kiaccupukanus mo xunam, 000JI09KaM, H30JISIUH, 3alIUTHBIM ITOKPOBAM
Y Ha3HAuYCHUI0. MapKkupoBKa Kabeneil.

60. XapakTepuCTUKH MOIYIPOBOIHUKOBBIX MaTEPUAJIOB

[IpumepHbIe NpaKTHYECKUE 32/IAHUS:

1 JIns M3roTOBJICHHUS MOJIOTOBBIX IITaMITOB BeIOpaHa ctanb SXI'M: PacmmdpoBars cocTaB
U OIIPEEIUTh, K KAKOM rpyInIe OTHOCUTCS CTaJlb 10 Ha3HAUEHHUIO.

2. B xaudecTBe Marepuana A BKIAABIIIEH OTEUYECTBEHHBIX NOIUIMITHUKOB CKOJIBKCHMS
BbIOpaH cruiaB b83: PacmmdpoBaTh cocTaB UM ONpenennTh, K KaKoil Tpynne OTHOCHTCS
CTaJIb 10 Ha3HAYEHHUIO.

3. ns ortnuBOK cioxHOU (opmbl ucnonb3yercss 6ponza bpO®d7-0,2: PacmmdpoBaTh
COCTaB U OINPEAEINTD, K KAKOM TPYIIEe OTHOCUTCS CTallb I10 HA3HAYEHUIO

4. Ilpu Wu3roToBJIEHMM TNapoHarpeBaTelell B IPOU3BOJCTBE HCIOJB3YIOT CTajb
12X18H10T: PacumdpoBath coCTaB U ONPEAETUTh, K KaKOW IPYIIe OTHOCUTCS CTallb 110
Ha3HAYCHUIO

5. JIns W3roToBNIEHHWs IITaMIOB Tropsiuedl mTaMnoBkH BblOpaHa cranb SXHB:
Pacumpyiite coctaB u onpenenure rpymnmny CTaid, K KOTOPOH OTHOCUTCS AaHHAs CTalb
110 Ha3HAYEHUIO

1.3.2. Kputepun oneHkun

Kpurepun onieHKH pe3y/ibTaTOB BBINOJIHECHHS TEOPETHYECKOI0 3aJaHUS Bannel B
COOTBETCTBHH C
KPUTEPHUSIMH OLIEHKU

MakcuMaJbHBI

oamn—1,0
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HemoHCcTpupyeT  TiIyOOKO€, TIOJHOE€ 3HAHWE W  I[OHUMaHHE 1,0
IPOTPaMMHOTO MaTepHaa.
[TocnenoBarenbHO, CaMOCTOSITEIIHO packpbIBaeT OCHOBHOE
coJiepKaHue BOIIPOca.
BbIBOABI  apryMEHTHpPOBaHBI, OCHOBAaHBI HAa  CaMOCTOSITEIILHO
BBHITIOJTHEHHOM aHaJIn3e, 0000IEHUY TaHHBIX.
YeTko ¥ BEPHO JIaHbI ONPEICIICHHSI TOHSITUN M HAYYHBIX TEPMUHOB.
JlaeT BepHBIE, CAMOCTOSITEIILHBIE OTBETHI Ha BOIIPOCHI.
JleMOHCTpHpYET HEJIOCTaTOYHO IIIyOOKOE, IIOJIHOE 3HAaHUE | 0,6
NOHMMAaHHE IPOTPAaMMHOTO MaTepHuaa.
HemoctaToyHO TOCIEIOBATENBHO, HO CaMOCTOSITEIBHO PACKPHIBACT
OCHOBHOE COJIep’KaHHe BOIPOCA.
BbIBOZIBI OCHOBaHBI Ha CaMOCTOSITEJILHO BBIIIOJHEHHOM —aHAJU3e,
0000IIEHNN JaHHBIX, HO B OTHENBHBIX CIIydasX HEJOCTATOYHO
apryMEHTHPOBAHBI.
HenocrarouHo 4eTKO M BEPHO JaHBI ONPEEICHUS IOHATHI 1 HAYIHBIX
TEPMHUHOB.
[Ipu oTBeTe Ha BOMPOCH JOIMYCKAET HECYIIECTBEHHbIE OINNOKH,
KOTOPBIC MOXKET MCIIPABUTH CAMOCTOSITEIIBHO.
JleMoHCTpHpYeT B OTAETBHBIX BOIPOCAX, HETIYOOKOE BIIAJCHHE 0,3
3HaHUSIMH [TPOrPAMMHOTO MaTepHraa.
Wznaraer nporpaMMHBIM Marepuan —(parMeHTapHO, HE Bceraa
MIOCJICIOBATENBHO.
Jomymiensl OmMMOKKM M HETOYHOCTH B HCIOJB30BAaHUM HAYYHOU
TEPMHUHOJIOTHH.
[Tpu oTBeTE Ha BONPOCHI JOMYCKAET HETOYHOCTH.
CTyneHT NeMOHCTpUpYET HE3HaHHWE W HEMOHUMaHHWE MPOrpaMMHOTO 0
Marepuaa.
OcHOBHOE cojiepKaHne y4eOHOro MaTepHaia He pacKphbITo;
JOTYIIIEHBl TpyOble OIMOKK B OMNpENeNIeHNH TOHSATHH, TpU HC-
MOJIb30BAaHUU TEPMUHOJIOTHH.
3aTpyaHseTCs OTBEYaTh Ha BOIPOCHI, IIPH OTBETE JIOITYCKAET CEPbE3HbIE
OIIMOKHU.

Hroro 1

Ne Kpurepun onieHkH K NnpakTH4ecKuM 3agadam 1-5 basnnel 3a kpurepun
OLICHKHU
1 PacmmdpoBka Mapku MeTaJjia MakcumasibHbIH
0as1 — 1 6as
BepHo pacmmdpoBana Mapka MeTtaia 1,0
Mapka metaiia pacuM@poBaHa C HE3HAUYUTENIbHONW OITMOKOM 0,5
HeBepHo pacmmdpoBaHa Mmapka MeTaya 0
2 Knaccupukanus Mmeraiia MakcumasibHbIH
0as1 — 1 6as
BepHo onpenenena kinaccuduKkaiys JaHHOTO METallIa 1,0
KIacCHU(pUKaLKs JAHHOTO MeTallla ONpe/esieHa ¢ 0,5
QUUTEIIbHON OIIMOKOM
HesepHo onpeneneHa kinaccudukaiys 1TaHHOTO MeTaslia 0
3 Ha3nauyenune MeTajuia MaxkcumaJsibHbIii
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0a1 —0,6 6anaa

BepHo omnpesenieHo Ha3HAYCHUE MeTala 0,6
HA3HAYCHIE METaJlIa ONPEICTICHO C HEe3HAYUTEIhHON OMUOKOM 0,3
HeBepHo omnpeienieHo Ha3HaYCHNUE MeTalia 0
4 YCcTHOE 00bSICHEHHE TPAKTHYECKOT0 3a/IaHHUsA MaxkcumaJsibHbIi
oaJs1 —
0,4 6asI0B
- 00BSICHEHHUE 3a/IaHUS MTOCIIEI0BATEIBHO, CBSI3HO, JIOTHYHO, 0,4

1l apTYMEHTUPOBAH U 000CHOBAH; MIPABUIIBHO M OOCTOSATEIBHO
Cs1 OTBET (OTBETHI) HA COIMYTCTBYIOITUE BOIPOC (BOIIPOCHI)
- HE3HAYMTEJILHO HapyIIeHa MMOCIeI0BaTeIbHOCTb, JTOIHKa 0,2
CHEHHS 3aJIaHUs1, BBIBOJIbI apT'yMEHTHPOBAHBI H 000CHOBAHBI;
CHT HCIIBITHIBACT HE3HAUUTENBHBIC 3aTPYJHCHHUS, OTBEYAst Ha
TCTBYIOILIHE BOIPOCHI
- 3HAYUTEIBHO HApYIICHA TTOCIIEA0BATEILHOCTD, JIOTHKA 0
CHEHHUs 3a/1aHusl (CTYJACHT HE MOXKET OOBSCHUTH, KAKUM 00pa3oM
[1eJT K PEIICHUIO 3aaHus), BEIBOIBI HE MOTYT CUUTATHCS
MEHTHPOBAHHBIMUA U 0OOCHOBaHHBIMU; CTYJICHT HCIIBITHIBACT
MTEIbHBIC 3aTPYAHEHUS, OTBEYasi Ha COMMYTCTBYIOIINE BOMPOCHI
UTOrOo 3

1.4. MarepuanbHo-TeXHUYeCKOe o0ecriedyeHue /s TPOBEAeHUS] TNPOMEKYTOUHOIM
aTTecTalMu
ATTecTanus npoBoauTCs B T1aboparopun MaTepuaaoBeaeHusI.

1.5. YueOHo-mMeTroauveckoe u uHGOpPMaINUOHHOE oOecmevyeHHe Jsi NPOBedEeHUs
NMPOMEKYTOYHOM aTTeCTAlUN
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MeTtoauyeckue peKOMeHAAlMHU AJ1s1 00y4aI0IUXCS 110 0CBOCHUIO JHCIUIIIHHBI
6. Meronnueckue yka3aHus AJs 00y4aroLUXCsl 10 BBIITOJHEHUIO HMPAKTUYECKUX padoT.
7. Meronuveckue yKa3aHus A1l 00Y4aroIMXCsl 10 BBITOJHEHHUIO J1a00pPaTOpHBIX padboT
8.  Meroauueckue ykazaHus U1 OOydarolUMXCs [0  BBIIOJIHEHHUIO  3a/laHuil
CaMOCTOSITENIbHON PaOOTHI.



