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®OHJI OLIEHOYHBIX CPEJICTB
JUCLMILINHBI

OIl.07 MATEPHA/IOBEJEHHE, 3/IEKTPOPAJHOMATEPHA/IBI H
PAIHOKOMIIOHEHTbBI

0CHORBHOIi Tpoge cCHOHALHOI 00pa30BATENLHO NPOT pPAMMEIL
cpeaHer o mpodgeccHOHAJIbHOr 0 00pa3oBaHAsA —
NporpaMMBbI IOATOTOBKH CHELHATHCTOR CPeJHer o 3BeHa

no cnenuansHocTu: 11.02.02 Texnuueckoe 00CaAyHCUBAHUE U PEMOHIT
PaduoINeKMpOHHON mexnuKi (no ompacaam)
Kpaanpnkauus: mexnux

200 Hauwana noo2omosku: 2021..

PazpaboTyuKu:
JIOJIKHOCTH IIO/IACE yuenas crenesb 1 3sanue, ®HO
npenodasamens T Moposzoe A.E.
Iy 4 s
| 7
@oup ONEHOYHLIE CPEICTB COrMIacoBaH u ogobpen pyxosoguTexem IIMCC3:
JOJLKHOCTB NOAIHNCE ydenas crenesb 1 3anue, PO
npenodasamenn /o Foay6yoe A.C.
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1. MacnopT ¢oHIA OLIEHOUYHBIX CPEACTB

B PE3YyIIbTaATC OCBOCHMU yqe6H01‘71 AU CITUITIINHBI MartepualloBEICHUE,

QJICKTpOpaaAnoOMaTCpuajiIbl H PAJAHMOKOMIIOHCHTEI O6yanOHlHﬁCH JOJIDKCH 06J'IaI[aTI)

npeaycMmotpenabiMu  GI'OC  mo  cmenmansHocT  CIIO  11.02.02 TexHuueckoe
oOCITy’)KMBaHHE U PEMOHT PaTUOIEKTPOHHON TEXHUKH (IO OTPACISAM) CICAYIOLUIUMHU
YMEHHUSIMHM, 3HaHUSMH, KOTOpble (opMHUPYIOT TmpodeccHoHalbHbIE U 00IIue
KOMIIETEHIIMH:

B pesynbTaTte ocBoeHUs yueOHON AUCIUIUITMHBI O0YYAIOIIUIICS JOHKEH YMeTh!
— BbIOMpaTh MaTepuaidbl Ha OCHOBE aHalIM3a HMX CBOMCTB JIsi KOHKPETHOTO
MIPUMEHEHUS B PAJUO3JIEKTPOHHBIX YCTPOUCTBAX;
—  moAOUWpaTh MO COPABOYHBIM MaTepUaliaM PaJUOKOMIIOHEHTHI JIJIsl JIEKTPOHHBIX
YCTPOWCTB.
B pesynbrarte ocBoeHUs1 y4eOHOM TUCIMIUIMHBI O0yYarOIUNCS T0KEH 3HATH!
— 0COOEHHOCTH (PM3MYECKHX SIBJIICHUU B 3JIEKTpOpaguoMaTepranax;
— TMapaMeTpbl U XapaKTEPUCTUKU TUIIOBBIX PAIMOKOMIIOHEHTOB.

Komnerenuumn:

Kona HaumeHoBaHMe 001IMX KOMIIETEHIIUM

OK 1. [ToHMMAaTh CYIITHOCTh U COLMAIBHYIO 3HAYUMOCTh CBOEH OyyIieit
npodeccuu, NposiBIATh K Hel yCTOWYUBBIN HHTEpEC.

OK 2. Opranu3oBbIBaTH COOCTBEHHYIO JI€ITEILHOCTD, BHIOMPATH TUTIOBBIE METO/IbI

1 CITIOCOOBI BBITIOJIHEHHS TIPO(PECCUOHANIBHBIX 3a/1a4, OLICHUBATh UX
7 (HEKTUBHOCTD U KAYECTRO.

OK 3. [IpuHUMaTh pellleHHs] B CTAHIAPTHBIX U HECTAHJAPTHBIX CUTYyallUsX U HECTH
3a HUX OTBETCTBEHHOCTD.
OK 4. Ocy1iecTBIsATh MOUCK U UCIIOIb30BaHUE HH(MOPMAIIUU, HEOOXOIUMOM JIJIst

3¢ (HEKTUBHOTO BBIMOIHEHUS MPO(ECCUOHANIBHBIX 3a/1a4,
po(eCcCHOHAIBHOIO U JIMYHOCTHOTO Pa3BUTHS.

OK 5. Hcnonb3oBath HHPOPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHUH B
podecCuoOHATBHON e TETLHOCTH.
OK 6. PaGotarp B koyiekTuBe U KOMaH 1€, 3Q(HEKTUBHO OOIIATHCS C KOJUIETaMH,

PYKOBOJICTBOM, TIOTPEOUTEIISIMH.

OK 7. Bbpath Ha cebst OTBETCTBEHHOCTD 3a pabOTy UJICHOB KOMAH/IbI
(MOMYMHEHHBIX ), PE3YAbTAT BHITIOJIHCHUS 33 TaHHI.
OK 8. CaMOCTOSTEIBHO ONPEeIATh 3a1aul MPO(PECCHOHAIBHOTO U JIMYHOCTHOTO

Pa3BUTHA, 3dHUMATbCA CaMOO6p8,30BaHI/I€M, OCO3HAHHO IIJTAHUPOBATH
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ITOBBIIICHUC KBaJ'II/I(I)I/IKaL[I/II/I.

OK 9. OpueHTUPOBATHCA B YCIOBUSX YaCTOM CMEHBI TEXHOJIOTHI B
npodecCuoHATbHON e TETHLHOCTH.

[IK 1.1. | Mcnonb30BaTh TEXHOJIOTHUH, TEXHHYECKOE OCHAIICHUE M O0OpYAOBaHUE IS
cOOpKH, MOHTaXa U JIEMOHTaXa YCTPOMCTB, OJIOKOB U TPUOOPOB Pa3TUUHBIX
BHJIOB PaJIMOAIEKTPOHHON TEXHUKH.

[IK 1.2. | OkcrutyatupoBaTh IPUOOPHI PA3IUYHBIX BUAOB PAIUOAIEKTPOHHON TEXHUKU
JUTsl IPOBEJICHUSI COOPOYHBIX, MOHTAXHBIX U IGMOHTAXKHBIX PaboT.

[IK 3.2. | Mcnonb3oBaTh aarOpuUTMbl JUATHOCTUPOBAHMS aHAJOTOBBIX M IHU(PPOBBIX
YCTPOMCTB U OJIOKOB PaIMOIJIEKTPOHHON TEXHUKHU.

2. Pe3yJILTaT]>I 0CBOCHUA y‘lBﬁHOﬁ AUCHHUIVIMHBI, MTOAJIC/KAIIINE IIPOBEPKE

(I)OprI aTTeCTalum 110 CEMeCTpam:

Ne cemectpa dopMa KOHTPOJIS

3 DK3aMeH

B pesynpraTe arrecramuu 1o y4eOHOM AUCIHUINIMHE OCYIIECTBIISICTCS KOMIUICKCHAs

IIPOBEpKa CIEAYIONINX YMEHUN U 3HaHUM, a TakKe (POPMUPOBAHMS KOMIIETEHIIUMI:

Pe3syabTaTrbl 00ydyeHusi: yMeHusi, 3Hanus1 | Iloka3aTesu oueHkH pe3yabrara dopmMa KOHTPOJIS
W OLeHUBAHHUS

Ymers:

V1. Beibupats MaTepuaibl Ha OCHOBE YwMeer BoIOUpaTh MaTepUalibl HA Jlna mexywe2o

AHaJIN3a UX CBOMCTB JJIsI KOHKPETHOIO | OCHOBE aHAJIN3a UX CBOWCTB IS KOHMPOJIA:

MIPUMEHEHUS B PAANOIIEKTPOHHBIX KOHKPETHOT'O MPUMEHEHHUS B OIIeHKa PabOThI

YCTPOMCTBAX. PaaMOdIEKTPOHHBIX YCTPOUCTBAX. | HA MPAKTHUYECKUX
3aHATHSX, OLICHKA
BBITTOJTHEHHUS
CaMOCTOATEIIbHBIX
pabor.
s
NPOMENHCYMOYHOU
ammecmayuu.:
JK3aMEH

V2. IlonGupaTs MO CIIPaBOYHBIM YmMmeeT noadbupats mo Jnsa mexywezo

MaTrcpHrajiaM paJuOKOMIIOHCHTBI JJIA CIIPaBOYHBIM MaTepUaaM KOHmMpOJiA:

3JIEKTPOHHBIX YCTPOMCTB. PaIMOKOMIOHEHTBI /s OLIEHKa paboThI

ANIEKTPOHHBIX YCTPOUCTB. Ha HPaKTHHCCKHIX

3aHATHSX, OLICHKA
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BBITIOJTHEHUS
CaMOCTOSITEIILHBIX
pabor.

s
NPOMENHCYMOUHOU
ammecmayuu:
9K3aMeH

3HaTh:

SBIICHUH B dJIEKTpOpaoMaTepuanax. | spieHuii

31. OcobeHHOCTH PUBUUISCKUX 3HaeT ocoOeHHOCTU (U3MUecKux | i mexkyuje2o

AIIEKTpOpaguoMarepuaax.

B | KOHMpONA:
OLICHKA
BBITIOJTHEHUS
CaMOCTOSITEITbHBIX
paboT, yCTHBIN
OTIpoC

s
NPOMENHCYMOYHOU
ammecmayuu:
9K3aMeH

32. IlapaMerppl M XapaKTEPUCTUKHU | 3HAET MapameTphl U

PaaArnOKOMIIOHCHTOB.

TUIIOBBIX PaJUOKOMIIOHCHTOB. XapaKTEPUCTUKU TUIIOBBIX KOHMpOJA:

Jna mexywezo

OLICHKA
BBITMIOJTHEHUS
CaMOCTOSITENIBHBIX
paboT, yCTHBIN
oIpoc

Jna
NPOMENHCYMOYHOU
ammecmayuu:
9K3aMEH

DopMUPYEMBIE KOMITETEHIINU

Koa ¢popmupyemoii HaumeHoBaHMe KOMIIETEHIIMU @®opMbI U METOAbI KOHTPOJISI
KOMIIeTEeHIIUHN U OLIEHKH Pe3yJIbTATOB
o0yueHust
OK 1. [ToHnMarh CyIIHOCTB U COLUAIBHYIO Jna mexywe2o Konmpons:

3HAaYMMOCTb CBOEH Oyny1en
npodeccuu, NposiBIAThH K HEl
YCTOMYMBBIA HHTEPEC.

OIIeHKa paboTHI Ha
MPAKTUYECKUX 3aHATHUSX,
OLCHKA BBIITIOJIHCHU S
CaMOCTOSITENLHBIX PadoT,
YCTHBIN OIIPOC.

s npomedsrxcymouHoti
ammecmayuu.

9K3aMeH
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OK 2. Opranu3oBbIBaTh COOCTBEHHYIO Jlna mexywe2o Koumpons:
NeSITeNIbHOCTh, BBIOUPATh THUIIOBHIE OllIeHKa paboThI Ha
METO/IbI M CLIOCOOBI BBITIOTHEHUS MPAKTUYECKUX 3aHATHUSX,
npodeccruoHanbHbIX 3a/1a4, OLIEHUBAaTh | OLICHKA BBIOJIHEHUS
uX 3G PEKTUBHOCTH U KaUECTBO. CaMOCTOSITENIbHBIX padoT,
YCTHBIH OIIPOC.
Jlna npomedsicymounot
ammecmayuu.
9K3aMeH
OK 3. [IpuHuMaTe penieHus B CTaHAAPTHBIX U | [{1a mekywe2o KOHmpoas.:
HECTaHJAPTHBIX CUTYAIMsSIX U HECTH 32 | OIICHKAa pabOTHI Ha
HUX OTBETCTBEHHOCTb. MPAKTUYECKUX 3aHATHUSX,
OIICHKA BBITIOJIHCHHS
CaMOCTOSITENIbHBIX PadoT,
YCTHBIN OIIPOC.
s npomedcymouroti
ammecmayuu.
9K3aMeH
OK 4. Ocy1iecTBISITh TOUCK U UCTIONB30BAHUE | /[151 meKywe2o KOHMpOis:
nH(popMaIuu, HeOOXOTUMOM IS OIICHKa pabOTHI Ha
3¢ (EKTUBHOTO BBITOJIHCHUS MPAKTUYECKUX 3aHITHIX,
npodeccuoHanbHBIX 3a/1a4, OIICHKA BBITIOJIHEHUS
poheccuoHaNbHOTO U TMYHOCTHOTO CaMOCTOSITEIIbHBIX padoT,
pa3BUTHSA. YCTHBIN OIpOC.
Jlna npomedxcymounou
ammecmayuu.
9K3aMeH
OK'5. Hcnonb3oBaTh HHPOPMALIMOHHO- s mexyweco konmpona.
KOMMYHHUKAITMOHHBIE TEXHOJIOTUHU B OIleHKa paboThI Ha
npodeccruoHanbHON AeITeTHbHOCTH. MPAKTUYECKUX 3aHATHUSX,
OIICHKA BBITIOJTHCHHS
CaMOCTOSITENLHBIX PadoT,
YCTHBIN OIIPOC.
s npomedcymounoti
ammecmayuu.
9K3aMEH
OK 6. PaboTarh B KOJUIEKTHBE U KOMaH/IE, Jlna mexyweeco Koumpons:
3¢ (deKTUBHO O0IIATHCS C KOJUIETaMH, OIIEHKa paboThI Ha
PYKOBOJICTBOM, TTOTPEOUTEIISIMHU. MPAKTHYECKUX 3aHATHUSX,
OIICHKA BBITTOJIHEHUS
CaMOCTOSITENIbHBIX PadoT,
YCTHBIN OIIPOC.
Jlna npomesxcymounou
ammecmayuu.
9K3aMeH
OK 7. Bparp Ha cebs OTBETCTBEHHOCTH 32 Jna mexywe2o KoHmpons:

paboTy YJICHOB KOMaH/IbI
(IOAYMHEHHBIX ), PE3YIIBTAT BHIIOTHEHMS

OIICHKa paboTHI Ha
HpaKTI/I‘IGCKI/IX 3aHATUAX,
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3aJIaHUH.

OLICHKA BBIIIOJIHEHUS
CaMOCTOSITENILHBIX PadoT,
YCTHBIN OIIPOC.

Jlna npomesxcymounou

ammecmayuu.
9K3aMeH
OK 8. CamocTosITeIbHO ONPEACIATh 3aAa4u s mekywe2o KoHmpos.
npoeccuoHaNbHOTrO U TMYHOCTHOTO OlIeHKa paboThI Ha
pa3BUTHS, 3aHUMATHCS MPAKTUYECKUX 3aHATHUSX,
camMmo00pa3oBaHUEM, OCO3HAHHO OIICHKA BBITIOJIHEHUS
TJIAHUPOBATH MOBBIIICHHE CaMOCTOSITENILHBIX padoT,
KBaJIM(DUKALIUU. YCTHBIH OIpoc.
s npomedxcymounoti
ammecmayuu.
9K3aMeH
OK 9. OpueHTUpOoBaThCs B YCIOBHUSAX YaCTON s mekywezo koumpons.
CMEHBI TEXHOJIOTHI B OLIeHKa paboTHI Ha
npodeccruoHanbHOMN AeITETHbHOCTH. MPAKTUYECKUX 3aHATHUSX,
OIICHKA BBITIOJIHCHHS
CaMOCTOSITENIbHBIX PadoT,
YCTHBIN OIIPOC.
s npomedcymouroti
ammecmayuu.
9K3aMeEH
IK 1.1. Hcnonb3oBars TEXHOJIOTHH, | /151 meKyujeco KOoHmpos.
TEXHUUYECKOE OCHAILIEHUE U | OIIeHKa paboThI Ha
obopynoBaHue Il COOPKH, MOHTa)Xa U | MPAKTUYECKUX 3aHATUSIX,
JEMOHTa)Xa YCTPOMCTB, OJOKOB U | OIICHKA BBIOJIHEHUS
pudopoB Pa3JInYHBIX BUJIOB | CAMOCTOSITEIIbHBIX PadoT,
PaanO03JIEKTPOHHON TEXHUKH. YCTHBIH OIpoC.
Jlna npomedxcymounou
ammecmayuu.
9K3aMeH
IK 1.2. DKCITyaTUpOBaTh MPUOOPHI PANUYHBIX | /{1 meKyuwe2o KOHmMpous:
BUJIOB PaTUO3JIEKTPOHHON TEXHUKHU I | OL[EHKa paboThI Ha
MIPOBEJICHUSI COOPOYHBIX, MOHTAXKHBIX U | MPAKTUYECKUX 3aHATHUSAX,
JIEMOHTaXHBIX padoT. OIICHKA BBITIOJTHCHHS
CaMOCTOSITENILHBIX PadoT,
YCTHBIN OIIPOC.
s npomedcymounoti
ammecmayuu.
9K3aMEH
IIK 3.2. Hcnonb3oBars AJTOPUTMBI | /{18 meKywe2o KOHmpons.:

JMAarHOCTUPOBAHUS  AHAJOTOBBIX U
uu(@pOBBIX  YCTPOMCTB U OJIOKOB
PaguOdIIEKTPOHHOM TEXHUKHU.

OlLleHKa paboThl Ha
IMPAKTUYCCKHUX 3aHATUAX,
OILICHKA BBIINIOJITHCHUA
CaMOCTOSITEIIbHBIX padoT,
YCTHBIN OIIPOC.
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s npomedcymounoti
ammecmayuu.
9K3aMeH

3. KoHTpoJbHO-U3MepuTeIbHbIe MATEPHAJIbI

3.1 MeToauka npuMeHeHUs] KOHTPOJIbHO-U3MEePUTEIbHBIX MATEPHUAJIOB
KonTtposns 3HaHuH, 00y4aronmxcs BKI0YaeT:
- Tekymuii KOHTPOJIb
- [IpoMexyTOUHYIO aTTECTALIUIO

3.2 KoHTpO/IbHO-U3MepUTe/IbHbIe MAaTePUAIbl BKIKYAIOT:
TunoBele 3aaHusl OLEHKM 3HAHUM W yMEHUM JUISI TEKYyLIEro KOHTPOJd H
IIPOMEKYTOUYHOM AaTTECTALMM, COCTOSIINAE W3 TEOPETHYECKHX BONPOCOB IO KypCy
JUCHMIUIMHBL, 3aJaHUil Ha NpPAaKTHUYECKHUE 3aHATHSA, 3aJaHMsl JUIsl CaMOCTOSTEIbHOM
pabOThl U UTOTOBOI'O TECTUPOBAHMUS.

3.2.1 TumnoBble 3aaHusl JAJIs1 OLEHKH 3HAHUI U YMEeHUIl (TeKYIUi KOHTPOJIb)

KoHTpoJib U OlleHKa pe3yJIbTATOB OCBOEHHUS TEMbI OCYILIECTBISECTCS MPENOIABATEIIEM B
MPOIIECCE  BBIMOJHEHUS] OOYyYaIOMMMUCS HMHAWBUIYAIbHBIX 3aJaHUd B  BHJE
MPAKTUYECKUX 3aHSATUN, CAMOCTOATENIBHBIX PA0OT YCTHOTO OIpoca.

[lepeueHb TEOPETUYECKUX BOIIPOCOB MO KYpCY AUCUUILINHBL:

1. Ha xakue rpynmbl MOAPA3ACISIIOTCS SJIEKTPOMATEPUAITBI TIO UX DIIEKTPUUECKUM
CBOMCTBaM

2. 30HHAS TEOPHS AICKTPOIPOBOTHOCTH TBEPABIX TEII.

3. Bugpl cBsi3u B MaTepuanax.

4. Kakme BemecTBa 110 CBOMM MarHUTHBIM = CBOWMCTBAM  OTHOCATCS K
CHJIbHOMAarHUTHBIM BEIIIECTBAM — MarHeTHMKaM M IMHPOKO TPUMEHSIOTCS B
DIIEKTPOTEXHUKE.

5. Vkazarp auana3oH 3HAYCHUH YIEIBHOTO SJIEKTPUUYCCKOTO COMPOTHUBICHUS
MIPOBOTHUKOB.

6. OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKH MPOBOTHUKOBBIX MaTEPUATIOB.

7. Kakum mapaMeTpom OIEHHUBAIOT CIIOCOOHOCThH BEIIECTBA MPOBOIHUTH
AIEKTPUYECKUH TOK.

8. Ykazarp nuamnasoH yAelbHOTO JJIEKTPUIECKOTO COMPOTHBIICHUS AUIEKTPUKOB.

9. IMomxynpoBOMHUKOBBIC TPUOOPHI.

10.ITo xako# hopmysie MOKHO BBIYMCIUTD YAE€IbHOE COMPOTUBIICHHE
MPOBOJIHUKA,
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11.3aBucHuT 1 yAEIbHOE COMPOTUBIICHUE TPOBOJHUKA OT TeMmeparypsl. Eciu
3aBHCHUT, TO KaK.

12.0OnTOBONIOKHO Kak cpejia nepeaaun nHHOpPMalMOHHBIX TaKETOB.

13.Kakumu napameTpamu OLEHUBAETCS 3aBUCUMOCTD JIEKTPOIPOBOIHOCTH
BEIIECTBA OT TEMIIEPaTyPHl.

14. TBépnoctb. OnpenenieHne TBEPAOCTH MPOBOJHUKOBBIX MAaTEPUAIIOB.

15.MaTtepuaiibl ¢ BBICOKOW TPOBOJUMOCTBIO.

16.Bbyner 11 oTnu4aThes yASTbHOE AIEKTPUUECKOE COMPOTUBIICHNE CIUIaBa OT
YII€IBHOTO COMPOTHUBIIEHUS YUCTOIO METAJIIa-OCHOBHOI'O KOMIIOHEHTA CILJIaBa.

17.Matepualibl C BBICOKUM COIIPOTUBIICHUEM.

18.bnaropoiHbie METaJLIbI.

19.Kakue MeTtamibl Hanbosee MUPOKO MPUMEHSIIOTCS KaK METaJlIbl BBICOKOM
IPOBOJAUMOCTH.

20.Kaxko#t maTepuasl MpUMEHSIOT JIJIsl U3TOTOBIICHHUSI OOMOTOYHBIX ITPOBOJIOB
TpaHCcHOPMATOPOB U INIEKTPUIECCKIX MAIIIHH.

21.Y10 Takoe naTyHb.

22.]11s1 KaKuX 1eJIed UCTIONB3YeTCs MEJIb B DJICKTPOTEXHUKE.

23.KaxoBbl otinuus Mexay menbio TBEpaon (MT) u menpro markoit (MM)

24 Pe3ucTruBHBIE MaTepralibl. Pe3sucTopsl.

25.Kakoii MaTeprasn Ha3bIBalOT OPOH30H.

26.ITpumoun — BubI, 007aCTh IPUMEHEHMS.

27/ .MaruutotBEpbie maTepuansl (MMT).

28.Uto0 Takoe JaTyHb.

29.B uém npeBocxocTBO OPOH3BI HA/l YUCTOW MEbIO.

30.Marepuansl 115 TOABHUKHBIX KOHTAKTOB.

31.JIns KakuX 1esield UCTOIb3YIOT ATIOMUHUIN B DJIEKTPOTEXHHUKE.

32.KakoBbl HEIOCTATKH ATFOMUHUS TI0 CPABHEHUIO C MEJIBIO.

33.I1po6oii AMIIEKTPUKOB.

34.Kakue amOMUHNEBHIE CTIABbI MPUMEHSIOTCS B DJIEKTPOTEXHUKE.

35.27eKTPON30JIAIIMOHHBIC TJIACTMACCHI.

36.Maruutomsirkue Mmarepuansl (MMM).

37.Kakue mpoBojia MUPOKO MPUMEHSIOTCS B IMHUSAX dJICKTpOINepeaad.

38.Hemerannnueckue NpoOBOJHUKOBBIE MAaTEPHUAIIBI.

39.I'a3000pa3HbIe AUAICKTPUKH.

40.YTto Takoe MEXaHHUYECCKUM, XUMHUCCKUI, FICKTPUUSCKUN U3HOCHI.

41.Kpemuuii. OCHOBHbIE CBOMCTBA KPEMHUSI.

42 TlonynpoBOAHUKOBBIE MaTepUalibl, CBOWCTBA MOIYIIPOBOIHUKOB.

43.]lusnexTpudecKkrue MaTepralibl, CBOMCTBA JUIIEKTPUKOB.

44 HamarnnuvBanue (eppoMarHeTHbIX MaTepuaioB. SIBIEHHE MArHUTHOTO
rUCTepe3unca.

45.Marepuanbl 151 pa3pbIBHBIX KOHTAKTOB.
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HpnMep 3aJaHuA HpaKTI/l‘IeCKOFO 3aHATHA:

HNPAKTHYECKOE 3AHSATHE Ne 1
MN3y4eHue npMHIUIOB NOCTPOCHUSA KPUBBIX OXJIAKICHUSA
Hean 3ansTusi: O3HAKOMUTBCS C METOJMKOW MOCTPOECHUSI KPUBBIX OXJIAXKIACHUS

OJHOPOIHBIX U HCOAHOPOAHLBIX CIIJIaBOB.

[IpakTuueckrie HaBBIKK: MPUBUTH CTYJACHTAM HABBIKM HAY4YHOUH, TBOpPYECKOMH
paboThI, BOCIIUTATh Y HUX CAMOCTOSITEILHOCTh MBIIIJIEHHUS, BKYC K TTOMCKY HOBBIX HJIEH
u (akroB, mnpumepoB. DOpMUPOBAHME YMEHUU HCIOIB30BaTh CIPABOYHYIO, U
CHEIUAIBHYIO JTUTEPATYPY.

Teopernyeckue cCBeIeHUSA
HMeeTcss MHOTO METOOB IMTOCTPOCHHUSI THArPAMMBI COCTOSIHUS (TMIaTOMETPUYECKHM,
ANEKTPUUYECKUHN, MATHUTOTEPMUYECKUH, TepMUYECKUi U J1p.). CyIIHOCTH J1H000TO U3
HUX CBOJIUTCS K HAXOXKJICHHUIO KPUTHICCKUX TOUYECK ITPU HATPEBE WU OXJIAXKICHHUH
METaJUIOB U CIIaBOB. KpUTHYECKMMU TOYKaMU HA3BIBAIOTCS TEMIIEPATYPHI, TIPH
KOTOPBIX HAYMHAIOTCS W/WIIH 3aKaHYUBAIOTCS KaKHe-IM0O0 MPEeBpaIeHus B CIIJIaBax.
OnpenenuB SKCIEPUMEHTATLHO KPUTHYECKUE TOUYKH CEPUH CIUIABOB, CTPOSIT TOJTHYIO
JMarpaMMy COCTOSIHMSI B KOOpJIMHATax "TeMiiepatypa — KoHIeHTpanus'". Jluarpamma
COCTOSIHUSA KeJ1e30-lleMeHTHT (PUCYHOK) OXBAThIBAET CILJIABbI, COJEPIKAIIUE YTIepO B
konmuectBe o1 0 10 6,67 %. Ilpu comepxanuu 6,67 % yriepoaa oH obpasyer
XUMHUYECKOE coenHenune ¢ xene3oM FesC — kapOuy sxenes3a, Ha3bIBAEMbI TaKkKe
1eMeHTUTOM. OJIMH U3 KOMIIOHEHTOB CIIABOB — JKEJIE30 — UMEET HECKOJIBKO
AUTOTPOMUYECKUX MOTUDUKAIINNA:
- 10 911°C xene30 umeeT 00bEMHO-IICHTPUPOBAHHYIO KYOMYECKYIO KPUCTATUTUYECKYIO
pemetky(OLK) ¢ nepuoaom 0,286 HwM;
- B uHTepBasie Temmneparyp 911...1392 °C — rpaHelileHTpUPOBAHHYIO KYOUYECKYIO
(I'IK) kpucTaminyeckyro pemerky, a Boie 1392 °C — cHoBa
00BEMHOIIEHTPUPOBAHHYIO KYOMYECKYIO KPUCTAUTMUECKYIO PEIIETKY, HO C APYTHM
nepuoaom — 0,293 um.
B 3aBrucHMOCTH OT cofepIKaHUs yTIepo/ia )KeJIe30yTIICPOIUCTHIC CIUTABBI
noApa3AeA0TCs Ha TexHuueckoe xkeneso (<0,02 % C), yrnepoauctsie ctaiu (ot 0,02
10 2,14 % C) u uyrynsl (ot 2,14 10 6,67 % C). Ctanu noapa3aenstorcs Ha
nosstekTonansie (0,02-0,8 % C), arekTouansie (0,8 % C), 3asBrekrouaunie (0,8...2,14
% C). UyryHBbI IO COIEPKAHUIO YTIIEpOo/ia KIACCUDHUITMPYIOTCS HA IOIBTEKTUUECKHE
(2,14...4,3 % C), aBrektuueckue (4,30 % C), 3asBrekTuueckue (4,30...6,67 % C).
[Ipotieccrl, mpoucxosiue B CrjlaBax mpy uxX (pa3oBbIX MPEBPAIICHUSX, TOAYUHECHBI
o011eMy 3aKOHY PaBHOBECHSI, KOTOPBI HOCUT Ha3BaHHE MpaBwmiia (a3 u BeIpakaeT
3aBUCUMOCTH YHCJIa CTETICHEH CBOOOIBI CHCTEMBI «C» OT KOJIMYECTBA KOMITOHEHTOB «K»,
a3 «h» 1 BHEUTHUX NTEPEMEHHBIX (DAKTOPOB «N» B YCIOBUAX PABHOBECHS:

c=kK+n—d.
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[Tpu paccMOTpeHHU paBHOBECHS B METAJUIMYECKUX CILJIaBaX, HAXOSIINXCS MO
BO3/ICIICTBIEM aTMOC(EPHOTO IaBICHUS, €IMHCTBEHHBIM BHEITHUM IEPEMEHHBIM
dakTopom sBiIsIeTCS TeMmeparypa u mostomy n = 1. Cucrema keJsie30-

LHEeMEeHTHT SIBJISIETCS IBYXKOMIIOHEHTHOM, TO ecTh K = 2. OTCIoa CleayeT, yTo

c=2+1-¢p=3-¢.

JI71s1 TOCTpOEHMSI KPUBOW OXJIXKICHUS (MJIM HArpeBa) cruiaBa, Mpexkae BCEro,
HEO0OXO0MMO HAalTH HA KOHUEHTPALMOHHON OCH TMarpaMMbl COCTOSIHHSI KOOPAUHATY,
COOTBETCTBYIOIIYIO COJICPKAHUIO YIIEPOJa B CIUIABE. 3aTEM U3 HAWJICHHON TOYKH
ClIelyeT BOCCTAHOBUTH MEPIIEHANKYJIISAP 10 00JIaCTH CYLIECTBOBAHUS KUAKOM (ha3bl.
KpuBas oxnaxxaeHus (MM HarpeBa) CTPOUTCS CIIpaBa OT AMArPAMMBbI COCTOSIHUS B
KOOpAMHATax Temrieparypa (och adciucc) - Bpemst (ocb opauHaT). Macmrab ocu
BPEMEHHU MTPOU3BOJIbHBIN, a MacIITad OCH TeMIIEpaTyphl TAaKOM e, Kak U Ha TuarpaMme
COCTOSIHHSI.

Bo Bpemst oxnaxieHus CIuiaBa B HeM IPOUCXOAAT pa3oBble npeBpauieHus. Kaxnoe
IpeBpallleHUE MPOTEKAET 3a ONPEICICHHBIA IPOMEXKYTOK BPEMEHHU, TO3TOMY
COOTBETCTBYIOILIME UM YYaCTKU KPUBOM OXJIaXKJICHUS UMEIOT Pa3JIMYHbIE YIJIbl HAKJIOHA
10 OTHOIIIEHHIO K TOPU3OHTAIBHOM ocu. UeM ObicTpee MPOUCXOIUT MPEBPAIICHHE, TEM
Kpyue KpuBas. [lepurekTuueckoe, 3BTEKTUUECKOE U IBTEKTOMIHOE MTPEBPAILECHUS UITYT
BO BPEMEHU NPH MOCTOSIHHOM Temmepatype (Tak Kak ¢ = (), cieoBaTenbHo, UM Ha
KPUBOM OXJIaXkAeHHs OyAYT COOTBETCTBOBATh TOPU30HTAIbHBIE YUACTKH .

[TocTpoeHune KpUBOM OXJIaXACHUS PACCMOTPUM Ha MPUMEPE YyTyHA, coAepkaiero S %
yriaepoja (CM. pucyHOK). BoccranaBnuBaem nepneHaAuKyJIsp U3 OTMETKH S % yriepona
Ha ocu abcuuce 10 Touku 1, HaxozsIencs B 00JaCTH KUAKOTO COCTOSIHUS CIUIaBOB.
[lepeHocuM MyHKTUPOM TeMIEpaTypy TOUKHU 1 Ha OCch Temmeparyp Haiero rpaduka. B
TOouke | paccMaTpuBaeMbIil CIIJIaB HAXOAUTCA B KUJAKOM COCTOSIHUU (TO €CTh
CYLIECTBYET TOJIBKO OJHA (pa3a — )KUJIKUN PacTBOP yriepoja B JKeje3e), CIeI0BaTEIbHO
c =3 —1=2.1lpu 1ByX cTeneHsx cBoOO bl PABHOBECUE B CUCTEME HE HAPYIIAETCS
JlaXKe MpU OJTHOBPEMEHHOM U3MEHEHHH TeMIIepaTypbl U KOHIEHTPALIMH CIJIaBa B
onpeeneHHbIX npeaenax. [Ipu noHmkeHnn TeMnepaTtypsl B CIUIaBe He OyAeT
IPOUCXOANTHh HUKAKUX MPEBpAIEHU, 1 TemnepaTypa OyAeT naaarb ObICTpPO, KpUBast
OXJIQXKJICHUS UJIET KPYyTO BHU3 10 TOUKH 2. Toukoi 2 0003HAYEHO MepeceUCHIE HallIeH
BepTuKanu ¢ tuHuet CD auarpaMMbl COCTOSIHUSA, COOTBETCTBYIOIIEH Havaly
KpUCTAJIM3aluy lieMeHTuTa. Cle1oBaTeNbHO, B CIUIaBe MOSBISETCS BTOpas (a3a —
IIEMEHTUT, YKCIIO CTEeIeHEeH cBOOOIbI yMeHbIaeTcs (¢ = 3 — 2 = 1), kpuBast OXJIaXICHUS
cTaHeT OoJiee MoJIoroi 10 TeMNEPaTypbl, COOTBETCTBYIOIIEH CIEAYIOMIEH KPUTHUECKOM
touke 3. Ha yuactke kpuBoil 1-2 yka3piBaeM (ha30Boe COCTOSIHUE CIJIaBa ‘%K U YHCIIO
CTerneHel CBOOO/IbI, paBHOE 2, COOTBETCTBEHHO Ha ydacTke 2-3 ¢a30Boe COCTOSHUE ‘K
+ 11, a yncno creneHeit cBoooawl ¢ = 1. [Ipu u3mMeHeHnn TeMIeparypsl B Ipeaenax
TOUYEK 2 U 3 U3MEHSETCS] COOTHOIICHUE MEXK Y JKUIKOM U TBepAoH (azaMu, HO
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paBHOBECHE HE HAPYILACTCA.

Touka 3 (nepeceuenue Beptukanu ¢ uHuel ECF) cOOTBETCTBYET ABTEKTUUECKOMY
IPEBPAILECHHIO, TO ECTh COBMECTHON KPUCTAIIIM3ALMH LIEMEHTUTA U ayCTEHUTA C
oOpazoBanuem aenedyputa. [Ipu 3ToM 0JHOBpEMEHHO CYIIECTBYIOT TpH (a3bl:
KHUIKOCTh, IEMEHTUT B ayCTECHUT, CJICIOBATEIHFHO YUCIIO CTEMeHel cBOOOIbI ¢ =3 — 3 =
0, ¥ cucTeMa HOHBapHaHTHA, TP (a3l MOTYT HAXOAUTHCS B PABHOBECUU TOJIBKO MPH
CTPOro MOCTOSIHHOW TeMIiiepaType. Ha KpuBoil OXIaKI€HUS 3TO OTPaXKEHO OTPE3KOM 3 -
3*. Mexnay Toukamu 3 1 4 crijiaB UMeeT AByX(a3Hoe COCTOSTHUE (ayCTEHUT U [IEMEHTHUT)
u c =3 —2 =1. [Ipu Temneparype, COOTBETCTBYIOIICH TOUKe 4, B CIJIaBe MPOUCXOUT
HBTEKTOUTHOE MPEBpAICHUE, AHATIOTMYHOE IBTEKTUYECKOMY. OTIIMYHE TOJIBKO B TOM,
YTO B HEM YYaCTBYIOT TOJBKO TBEpAbIC (Da3bl: ayCTEHUT, IIEMEHTUT U Gepput. Ha
KPUBOM OXJIQXKICHHUS IeJIaeM COOTBETCTBYIOIIHE 3AITUCH.
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Pucynor Juarpamua cOCTOAHEA CHCTEME EENes0 - [EMEHTHT (CIEEA) H KpHEAA OXIARTEHEA
9YryHa, cofep®aiere 5 % yroepoga (copasa)

Copep:xanue oTyera
JlmarpaMma COCTOSTHUS KeJ1e30-IeMEHTHUT C 0003HAYCHUEM KPUTHIECKUX TOUYEK U
obnacteit nuarpammel. KpuBast oxnakieHus (Mau HarpeBa) CIuiaBa C 3aJaHHOM
KOHIIeHTpaImel yriepoaa. Onpenenenue Gpeppura, ayCTeHUTA, IEPIINTA, JieneOypruTa u
3apHUCOBKA UX CTPYKTYP. BBIBOBI.

3aganus I CAaMOCTOSITEILHON PadoThl 00Y4aAIOIIMXCS:
Tema 1.1. CTpoeHue u CBOMCTBA BENIECTBA
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CamocTtosTenbHass pabota oOywaromuxcs. BeneHue koHcnekra, npopaOoTka
00s13aTeTbHOW M JOTIOJHUTEIBLHOW JIUTEpaTyphbl, BbIMONHEHUE TOKIA0B HA TEMY
MaTepHaloBe/IeHHE B PA3JINYHbIX cepax AesTeIbHOCTH YellOBeKa.

Tema 2.5. PaznmuuHble criiaBbl, IPUIION, HEMETAJUIMYECKHAE IPOBOJHUKHU

CamocrosiTenbHass pabora oOydaromuxcs. BeneHue KOHCIEKTa, OpopadoTKa
00s13aTeTbHOW M JOTIOJHUTEILHOW JIUTEpaTyphbl, BbIMONHEHUE TOKIAI0B HA TEMY
[IpoBogHukoBble Marepuasbl. M3ydenme Tem: BO3MOXHOCTH  NPAaKTUYECKOTO
UCITOJIb30BAHUS SIBJIEHUSI CBEPXIIPOBOJIUMOCTH; IPOBOJHUKOBBIE U3/EIINS; OOMOTOUYHbBIE

MPOBO/Ia, MOHTAXKHBIE MIPOBOJIA, YCTAHOBOYHBIE IMPOBOJA U IIHYPHI.
Tema 3.5. KonaeHcatopsl
CamocrosiTenbHasi pabora oOyuaromuxcsi. BejeHue KoHcIiekTa, IpopaboTka

00s13aTEIbHOW W JIOMOJIHUTENLHOM JIUTEepaTyphl, BhIMOTHEHUE MOKIAI0B Ha TEMY

JusnexkTpuueckue MaTepualsbl.

Tewma 4.2. ITonmynpoBOAHUKOBBIE PUOOPHI

CamocrosiTenbHas padboTa O0y4YarOIIMXCA.

MaTCpuruaIoB», «Twunel PAaAUOKOMIIOHCHTOB).

Tema 5.3. [IpakTrueckoe NpUMEHEHNE MATHUTHBIX MAaTEpUAIIOB

Brmmonnenne nmokiana

«Bunsr

CamocrosiTenbHass pabora oOyyarlmuxcs. BpIMogHeHWE [OKIaJ0B Ha TEMY
MarauTHbele MaTEpUabI.

3.2.2 TunoBble 3aJaHUsl JJSA OIEHKHM 3HAHMH M YMeHHMH NPOMEKYTOUYHOI

aTTeCTalum.

Tect JUI IPOBEACHUA SK3aMEHa 10 TUCHUIITINHE.

Ne | Bompoc. Bapuanrts! oTBeTa. Pucynox Otser
1 Ha kakwne rpynmst 1) I[IpoBoaHMKH, peppOMarHETHKH,
nozpasensercs (bepprUMarHeTUKu, AUIIEKTPUKH.
3EKTPOpaTuoOMaTepralIbl
popal P 2) [IpoBOgHMKH, TOIYITPOBOIHHKH,
10 UX DJIEKTPUYECKUM
- JUDIIEKTPUKH.
cBoOlicTBaM?
3) lnamMarHeTHKy, mapaMarHeTUKH,
(beppoMarueTiku, peppumarHeTHK,
aHTU(EPPOMATHETUKHU.
3 Jlate onpenenexue 1) D10 Marepuan, y KOTOpOro

IMPOBOJHUKOBEIM
MaTepHuajlaM COIVIACHO
30HHOU TEOPHH
JIEKTPONPOBOAUMOCTH
TBEPABIX TEIl.

3aIpeleHHas 30Ha HaCTOJIBKO BelnKa (8-
105B), 4TO 31EKTPOHHON TPOBOAMMOCTH
B OOBIYHBIX YCIIOBUSIX HE HAOJIO1aeTCsl.

2) D10 MaTepHuallbl ¢ y3KO 3alpelieHHOM
30HO# (10 3 5B) KOTOpast MOKET OBITH
IIPE0JI0JIEHA IJIEKTPOHAMHU 32 CUET
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BHEIIIHEW DHEPreTUYECKUX BO3ICHCTBUM.

3) D10 MaTepuabl, y KOTOPBIX
BaJICHTHAsI 30HA BIUIOTHYIO MPUJIETAET K
CBOOOJHOM MJIN J1a)Ke IEPEKPBIBACT €.
BasieHTHBIE 3JIEKTPOHBI
OeCIpeIsATCTBEHHO MEPEXO0IAT Ha
SHEpPreTU4ecKrue YpoBHU CBOOOAHOM
30HBI.

4) D10 MaTepuaibl, y KOTOPBIX
BaJICHTHASI U CBOOOIHASI DJICKTPHUECKUE
30HBI OTCYTCTBYIOT.

Kakwue BemecTsa 1o ceoum
MarHuTHBIM CBOMCTBaM
OTHOCATCS K
CUJIbHOMAarHUTHBIM
BEILECTBAM — MarHETUKAaM,
Y IIMPOKO IIPUMEHSIOTCS B
JEKTPOTEXHUKE?

1) JlnuamMarueTuku, napaMarHeTUKH.
2) AudneKTpUKY, MOIYIPOBOAHUKH.
3) InamaraeTuku, eppoMarHeTUKH.

4) ®eppomarHeTUkH, eppUMarHETUKH.

Yka3aTh quara3oH
3HAYEHHH YAEeIBbHOTO
AJIEKTPUUIECKOTO
CONPOTHUBIICHUSA
HpOBOHHHKOB

1) p=10"-10""Om
2) p=10°-10°0m

3) p=10°-10°0m
4) p=1-10°0m

Kaknm nmapamerpom
OLIEHMBAIOT CIIOCOOHOCTH
BEII[ECTBA TPOBOJIUTH
JNEKTPUYECKUH TOK?

1) Y nenwsHOI 251eKTpUyYecKon
MIPOBOJIUMOCTBIO Y M 00paTHOI eé
BEJIMYUHOMN — yJIeNbHBIM 3JIEKTPUUECKUM
COIIPOTHBIIEHUEM P.

2) AndnekTpuieckoi MpOHUIIaeMOCThIO
E.

3) DieKTpUUeCKUM CompoTuBIeHneM R.

4) Hanps>keHHOCTBIO 3JIEKTPUUECKOTO
nosist E.

ITo kakoit popmyie
MOYKHO BBIYMCITUTH
yJIelIbHOE COTPOTUBIICHNE
NIPOBOTHUKA T/IE,

R-anexrpuueckoe
CONPOTHUBIICHHUE

L-nnuHa mpoBoTHUKA

S-momaae momnepevyHoro
CCUCHUA

P=(SL)/R
P=R/S
P=(RS)/L
P=RIL
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8 3aBUCHT JIU YEIIbHOE 1) 3aBucut, ¢ poCTOM TEMIEPATYPHI P
COIIPOTHUBIIEHUE YMEHBIIIAETCS.
METaJUTNIECKUX
2) 3aBUCHT, C pOCTOM TEMIIEPATYPHI P
IIPOBOJIHUKOB OT
YBEJIUYHBACTCSL.
temneparypsl? Eciau
3aBUCHUT, TO KaK? 3) 3aBUCHUT, C pOCTOM P YMEHBIIAETCS
MPAKTUYECKH JI0 HYJIEBBIX 3HAYCHUH.
4) He 3aBucwur.
9 [To kako#t popmyie 1) Po=p1(1+ap(T2-T1))
MOYKHO PacCUUTATh _
P 2) Py=pa(T-Ty)
3Ha4YeHUE YAEIbHOI0
CONPOTHUBJIEHHS [ TIPH 3) Po=p1(1-ap(T2-Ty1))
U3MEHEHUSX TeMIepaTypbl -
PATYPEL | 4) Py=py+ap(T2-T1)
B Y3KHUX JuarazoHax?
Ap-TeMnepaTypHbIit
KOX(PUITUEHT YACITHHOTO
COIIPOTHBIICHUS
T-temneparypa
10 | Kakumu napamerpamu 1) KoHuentpanueli cBOOOIHBIX
OILICHUBAETCSI 3aBUCUIMOCTh | HOCUTENEH 3apsia N.
3JIEKTPOIIPOBOIHOCTH
POTIpOBOZL 2) Koappuuuentom repmo-3/1C.
BEIIECTBA OT
TeMHepaTypH? 3) Paboroii BeIxoaa 3JICKTPOHOB A.
4) TemnepaTypHbIM K03 puLImEeHTOM
YIIeTBHOTO COTIPOTHUBIICHHUS.
11 | byner nu oTnuvarbes 1) He 6yzer.
€JIbHOE AJIEKTPHUECKOE
YA p 2) Y nenbHOE CONMPOTUBIICHUE CIIJIaBa
COITPOTHBJICHHUE CILIaBA OT
OyJeT MeHbIIIE.
YJIIBbHOTO
COITPOTHBIIEHHS YHCTOTO 3) YenpHOE CONPOTUBIIEHUE CIIaBA
MeTalsia (OCHOBHOTO Oyzner GoiblIe YeM y/enbHOe
KOMIIOHEHTA CIIIaBa)? COIIPOTHBIIEHUE MeTaJlIa, U OyaeT
3aBHCETHh OT CTPYKTYPHI CILJIaBa.
4) Y nenpHOE CONPOTUBIIEHUE CILIaBa
Oy/ieT IMeTh TPOMEKYTOYHOE 3HAUCHHE
MEX]y yJeIbHBIMUA COMPOTUBICHUSIMHU
BCeX KOMIIOHEHTOB CIIJIaBa.
12 | Kakue metamnel HauOonee | 1) XKeneso u HuKemb.

HIAPOKO IIPUMEHSIIOTCS
KaK METaJJIbI BLICOKOU
MPOBOJUMOCTH?

2) Bonbdppam u monubdieH.
3) Menab u aTtOMUHUMN.

4) 3o510TO M cepedpo.
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VYPEXIEHVE BBICILIETO OBPA3OBAHVS
«POCCNNCKUN TOCYOAPCTBEHHbBIV YHUBEPCUTET
TYPU3MA V1 CEPBVICA» Auem 15
PIYTUC
13 | Kakoit maTepuan 1) Crainb.
MPUMEHSIOT JIsI 2) Keneso.
W3TOTOBJICHUS
0OMOTOYHBIX TTPOBOJIOB 3) Huxpom.
TpaHchopMaTopoB 4) Mens
ANEKTPUUECKUX MAIIUH?
14 | Jlnda kakux neneu 1) 51 3roToBI€HMS pE3UCTOPOB.
UCTIONBb3YETCA MCAb B 2) JInst u3roToBICHUS
AIIEKTPOTEXHUKE?
AJIEKTpOHArpeBaTeNIbHbBIX IPUOOPOB.
3) it u3roToBJIeHUSI IPOBOJIOB U
TOKOBEIYIINX KaOese.
4) JInst u3roTOBJICHHS KaOCIIeH.

15 | KakoBbI OCHOBHbBIE 1) MM Oounee mutactTuyHa ¥ UMEET
pa3INyurs MEXIy MeJIbIO MeHbIIIee yaeabHoe conpoTuBienue, MT
TBEP10(MT) 1 Mensio Oonee ynpyras u 0oJjiee MpovHas.

i ?

Mmarkod(MM)! 2) MM u MT otnu4arotcs o 1BeTy U
IJIOTHOCTH.
3) YaensHoe conpoTuBienue MT
HEMHOT'O MEHbIIIEe, MEXaHUYECKUE
XapaKTEPUCTUKHU XyxkKe, yeM y MM.
4) MT Oonee miacTuyHasi, IpoyHas U
MMEET MEHbIIIEEe y/IebHOE
conpoTuBJeHUE, yeM MM.

16 | Kakoii maTepuan 1) 310 MeTan BBICOKOM MPOBOJUMOCTH.

Ha3bIBAIOT OPOH30i1?

2) CrinaB xelesa C yriiepooM.
3) CnnaB Menu ¢ 5KeTe30M M HUKEIeM.
4) CrimaB MM C OJIOBOM, KaJIMHUEM,
OepuiiieM u T.1.

17 | Yro Takoe naTyHb? 1) MeTain BbICOKOM IPOBOJAUMOCTH.
2) Pe3ucTuBHBIN CILIaB.
3) CrutaB Meiv ¢ IIMHKOM.
4) CniaB xene3a ¢ yriiepoioM.

18 | B yem nmpeBOCX0ACTBO 1) Bosnee BbICOKHE MEXaHUYECKUE

OpOH3BI HAJT YUCTOM CBOICTBA.
MEIbI0?
CABIO 2) Bonee BbicOKasi MPOBOJIUMOCTb.
3) Jlyumast KOppo3uitHasi CTOMKOCTb.
4) Menb11ast CTOUMOCTb.
19 | Jlns xakux nenen 1) 151 N3roToBIEHUS PE3UCTOPOB U

WCTIOJIb3YIOT aJTFOMUHUN B
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GENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIXETHOE OBPA30OBATEJIbHOE CK PTYTUC
YYPEXXIIEHME BbICHIET'O OBPA30BAHVIA

«POCCUWNCKVU TOCYIAPCTBEHHBIV YHUBEPCUTET

TYPU3MA V1 CEPBVICA» Aucm 16
PryTucC
AIIEKTPOTEXHUKE? peocTaToB.
2) 51 U3roTOBIEHUSI TOKOIPOBOASIIIUX
JOPOXKEK, KOHTAKTHBIX TUIOIIAI0K.
3) Jy1st I3roTOBJICHUS HUTEH JIaMIl
HaKaJIWBaHUSI.
4) J1nst u3roToBICHUS
MOJIYIIPOBOIHUKOBBIX 3JIEMEHTOB.
20 | KakoBbl OCHOBHBIE 1) Bricokast CTOUMOCT®.
HEJIOCTATKU aJIFOMUHUS T10 . .
2) Hu3zkas xoppo3uiiHasi CTOHKOCTb.
CPaBHEHHIO C MEJIbIO?
3) UmeeT HU3KYIO MEXaHUYECKYIO
MPOYHOCTb.
4) Nmeet HU3KYIO pabouyro
TEMIIEPATypy.
21 | Kakue amoMUHUEBBIC 1) Huxpom, KOHCTaHTaH.
CIUIaBBI TPUMEHSIOTCS B
2) bpon3sa, naTyHb.
ANEKTPOTEXHUKE?
3) Cranp, yyryH.
4) Miopainp, alnbapeid, MarHaaui.
22 | Kakue npoBoja Haubosee | 1)CranbHble, )Kele3HbIe

LIMPOKO MPUMEHSIOTCS B

2)AnOMUHUEBbIE, METHBIE
JUHMSX JIeKTponepenay?

3)HuxpomoBbsle, criiaBbl cepedpa

4, v noka3areJy OLEeHUBAHUSA
JJ1s TeKy1ero KOHTpoJist

Ouenka | ®opma KOHTPOJIs Kpurepun oneHnBanus IMoxa3arenu oneHNBaHUS
«5» YCTHBIN OTBET MOJHOTA W NPABWIBHOCTH | OTBET IOJHBIA U MPABUIBHBIA Ha
OTBETA, CTENEHb | OCHOBAaHUU H3YYEHHBIX TEOPHUI;
OCO3HAHHOCTH, TIOHMMAaHUs | MaTepual H3JI0KEH B
W3yYEHHOTO MaTepuaa, | ornpeaeeHHON JIOTUYECKOU
YETKOCTh M TPAMOTHOCThH | MOCIEA0BATEIBHOCTH,
peun. JUTEPATYpHBIM  S3BIKOM: OTBET
CaMOCTOSITCIBLHBIN.
«» YCTHBIN OTBET MOJHOTa W MPAaBWIBHOCTH | OTBET MOJIHBIA M MPaBUJIbHBIN Ha
OTBETA, CTETNEHb | OCHOBAaHWW W3YYCHHBIX TEOPHI;
OCO3HAaHHOCTH, TOHMMAaHHS | MaTepHUal H3JI0KEH B
H3y4YEHHOTO Marepuana, | ONpeaeIeHHON JIOTHYECKOU
YETKOCTh M  TPaMOTHOCTH | MIOCJIEI0BATEIbHOCTH, NPHU 3TOM
peun. JTOTTYIIIEHBI JIBE-TPHU
HECYIIECTBEHHbBIE OLINOKH,
WCIIpaBJIEHHBIE 110 TPEOOBAHUIO
YUUTEIS.
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@E[IEPAJIBHOE TOCYJAPCTBEHHOE BIO[IKETHOE OBPA3OBATE/IBHOE CK PIYTUC
YUPEXIEHWME BBICILIEI'O OBPA30BAHNMS
«POCCUMCKUM FOCYHAPCTBEHHBIﬂ YHUBEPCUTET
o TYPU3MA V1 CEPBVICA» Aucm 17
«3» YCTHBIN OTBET MOJIHOTA W TPABWIBHOCTH | OTBET TMONHBIA, HO TPU ITOM
OTBETA, CTEIEeHb | JOIMyIeHa CyIIIeCTBEHHAs
OCO3HAHHOCTH, TOHMMAaHHUS | OIIHOKA, W HETIOJTHBIH,
HU3y4EHHOTO MaTepuaa, | HeCBSI3HBIH.
YeTKOCTh W  TPaMOTHOCTh
peun.
«2» YCTHBIN OTBET MOJIHOTA W  MPaBWIBHOCTH | PU OTBETE oOHapyXEeHO
OTBETA, CTEIEeHb | HETIOHUMAaHHE YYaIuMCs
OCO3HAHHOCTH, IOHMMAaHHS | OCHOBHOTO COJIEpPKaHUS y4eOHOTO
W3Y4YEHHOTO MaTepuaia, | MaTepuaga  WIM  JIOMYIICHBI
YeTKOCTh ¥ TPAaMOTHOCTbH | CYIIECTBEHHBIC OIMUOKH, KOTOPHIC
peun. yyaluiics He CMOT HCIPaBHUTh
npu HABOJISIIUX BOTIPOCAx
YUUTESL.
Onenka | @opMa KOHTPOJIS Kputepuu oneHuBanus Iloka3aTenu olleHUBaAHUS
«5» MpaKkTUYecKas paboTa | MOJHOTA H  NPABWIBHOCTH | pab0Ta BBHIITOJIHEHA MOJHOCTHIO U
BBITIOJTHEHUS pa0OTHI MIPABWIBHO; CJICTIaHbI
MPaBUJIbLHBIC BBIBOJIBI.
«@» MpaKkTUYecKas padoTa | MOJHOTA U MPABUILHOCTh paboTa BBITTOJIHEHA TIPABHIIBHO C
BBITIOJTHEHUS PAOOTHI Y4eTOM 2-3 HeCYIICCTBCHHBIX
OIINOOK, UCIIPaBIEHHBIX
CaMOCTOSITENILHO 10 TPeOOBAHHIO
IIperoIaBaTels.
«3» mpakTH4eckast pabota | MOJHOTA U MPABUILHOCTD paboTa BBITTOJIHEHA TIPABHIILHO HE
BBIIIOJIHEHUS pa6OTBI MCHEC YCM Ha IMOJIOBUHY HUJIN
JIOITYIIICHA CYIIECTBEHHAS
omuoKa
2» npakTU4eckas paboTa | MOJHOTA U MPaBUIBHOCTD JIOTyIIIEeHbI /1Be (1 Oosee)
BBIIIOJIHEHUS pa6OTBI CYHICCTBCHHBIC OIIMOKH B X0JI¢
paboThI, KOTOPBIE 00YUYAIOIIHIACS
HE MOXET UCTIPABUTH AaXKe 10
TpeOOBAHUIO MTPEIOIABATEIIA.
Ouenka | @opMa KOHTPOJISI Kputepuu oneHuBanus Iloka3aTe/u olleHUBAHUS
«5» CaMOCTOSITeITbHAS MOJIHOTA W TPABWIBHOCTH | pa0b0Ta BBITOJTHEHA MTOJHOCTHIO H
pabota BBITIOTHEHUS pa0OTHI MPABWIIbHO; CIETaHbI
MIPABWJIbHBIC BBIBOJIBI.
«@» CaMOCTOSITeNbHAS MOJIHOTA U TIPABUIILHOCTH paboTa BBITTOJIHEHA TIPABHIILHO C
pabota BBITIOTHEHUS paOOTHI Y4eTOM 2-3 HeCYIIeCTBCHHBIX
OINOOK, UCIIPaBIEHHBIX
CaMOCTOSITENILHO 10 TPeOOBAHHIO
IIperoiaBaTels.
«3» CaMOCTOSITeIIbHAS MTOJTHOTA M TTPABMIIBHOCTH paboTa BBITIOJIHEHA TIPABUIBLHO HE
pabora BBITIOJTHCHUS PAOOTHI MEHEC YE€M Ha ITOJIOBUHY WJIN

JIOTTYIIIEHA CYIECTBEHHAS
omunoka
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GENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIXETHOE OBPA30OBATEJIbHOE CK PTYTUC
YYPEXXIIEHME BbICHIET'O OBPA30BAHVIA

«POCCUWNCKVU TOCYIAPCTBEHHBIV YHUBEPCUTET

TYPU3MA "1 CEPBUCA» Aucm 18
«2» CaMOCTOSITeNIbHAs MOJTHOTA M IPAaBUIBHOCTD JIOIYIIEHBI J1Be (1 Oosee)
paboTta BBITTOJTHCHUS PAOOTHI CYIECTBEHHBIE OLIUOKH B XO/I€

paboThI, KOTOPBIC 00yYAOIIUHCS
HE MOXKET UCIIPABHUTH JJXKe MO
TpeOOBAHUIO PENOIABATEIS.

Jo1st IpOMesKyTOYHOM aTTecTaluu

Ounenka | ®opMa KOHTPOJIS Kpurepun oneHuBanusi Iloka3aTenu oneHUBaAHUS

«S» TECTOBOE 3aJjaHuE MPaBUIILHOCTh OTBETA 86-100% mpaBUIbHBIX OTBETOB Ha
BOITPOCHI

«4» TECTOBOE 3aJ]aHuE MPaBUIILHOCTh OTBETA 71-85% mpaBUIBHBIX OTBETOB Ha
BOITPOCHI

«3» TECTOBOE 3aJ]aHuE MPaBUIILHOCTh OTBETA 51-70% mnpaBUIBHBIX OTBETOB Ha
BOITPOCHI

«2» TECTOBOE 3aJ]aHuE MPaBUIILHOCTh OTBETA 0-50% mnpaBUIBHBIX OTBETOB Ha
BOITPOCHI

5. UndopmanuonHoe odecrieyenne 00yueHusl.
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