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1. HEJIN A 3BAJAYH TN CHHUTTJINHBI
1.1. Hean aucuumiIuHbl — GOPMUPOBAHNE 3HAHUI M HABBIKOB B 00JIacTH
GbU3NKKM BaKyyMa M TUIa3Mbl, (PU3UYECKUX SIBJICHUN M IPOIECCOB, JEKAIUX B
OCHOBE MPUHILIUIOB pabOThl NPUOOPOB BAKYYMHOU U MIIA3MEHHOM 3JIEKTPOHUKHU

1.2. 3agauu ocBoeHUSA TUCHMILIUHBI

®opMupoBaHUE 3HAHUN 0 PUZUKO-TEXHUYECKUX OCHOBAX BaKyyMHOU U
MJIa3MEHHOM JJIEKTPOHUKU: 3aKOHAX DMHUCCHUH, cmocobax (opMupoBaHUs U
TPAaHCIOPTUPOBKU IOTOKOB 3apsKCHHBIX YaCTUI[ B BaKyyMe€ U ILIa3Me,
croco0ax ympaBJieHUs MapaMeTpaMH U TpeoOpa30oBaHUS DHEPTUH IOTOKOB
3apsHKEHHBIX YaCTHI] B APYTUE BUABI DHEPTUH; GOPMHUPOBAHUE MMPEICTABICHUN
00 obyracTsAX MPUMEHEHUS U MEPCIEKTUBAX PA3BUTHUS MPUOOPOB BaAKYYMHOM H
NJa3MEHHOW  DJIEKTPOHHWKH;  (HOpMUpPOBAaHHWE  HABBIKOB  MPUMEHEHUS
MOJIyYEHHBIX 3HAHUU JUISI TEOPETUUYECKOrO aHaliM3a U JKCIIEPUMEHTAJIbHOTO
uccieqoBaHus (PU3MYECKUX TPOIECCOB, JEKAIMMNX B OCHOBE MPUHIUIIOB
paboTHl TPHUOOPOB BaKYYMHOU U MJIa3MEHHOMN IJIEKTPOHUKHU

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
Hucrumnaa «BakyyMHas W TUIa3MEHHas 3JIGKTPOHUKA» OTHOCUTCS K
JTUCITUTUTMHAM YacTH, (OPpMUPYEMOl y9acTHHKaMU 00pa30BaTeIbHBIX OTHOIICHHM
(mucrumInHa 1o BeIOOPY) Osioka b1.

3. HEPEYEHbD IIVIAHUPYEMBbIX PE3YJIbTATOB OBYUEHMUSI 110
JANCIHUIIJIMHE
[Ipouecc n3yyeHnust TUCIUILIAHBI «BakyyMHas U Ii1a3MeHHas SJIEKTPOHUKA)
HaIlpaBJieH Ha (OPMUPOBAHUE CIAEAYIOUIUX KOMIIETCHIUMI:
[1K-6 - Pa3zpaboTka 1 KOHTPOJIb TEXHOJIOTHYECKUX TIPOIIECCOB U3TOTOBICHUS
MAaTEPHUAJIOB, Y3JIOB U YCTPOUCTB MUKPOIJICKTPOHUKHU

Pe3yabTaThl 00yueHHs, XapaKTepUu3ywimne

Komnerenuus
chopMHUPOBAHHOCTH KOMIIETCHIIMHU

[1K-6 3HATh 3aKOHBI MHUCCHH, CIIOCOOBI (HOPMHUPOBAHUS U
TPAHCTIOPTUPOBKHU MOTOKOB 3aPsKEHHBIX YACTHII B

BaKyyMe U IutazMe, IpUMEHsIEMbIE B COBPEMEHHBIX

YCTPONCTBAX HAYKU U TEXHUKHU

YMETh IPOBOJUTH aHAJIN3 KOHKPETHBIX IJIA3MEHHBIX
MIPOIECCOB B COBPEMEHHBIX YCTPOWCTBAX HAYKU U TEXHUKHU

BJIQJIETh HABBIKOM Pa3pabOTKU COBPEMEHHBIX YCTPOICTB
BaKYYMHOU M MJIa3MEHHOM 3JIEKTPOHUKHU

4. O BEM JUCHUIIJIUHBbI
OOmasi TpyAOEMKOCTh JHUCHHMIUIMHBI «BakyymHas ©  IIIa3MEHHas
AIIEKTPOHUKA» COCTABIISIET O 3.€.
Pacnpenenenuie Tpy10€eMKOCTH TUCIUIUIMHBI IO BUAAM 3aHSATUN
ouHasi popma o0y4eHUst




. Bcero CemecTphl

Buapl yueOHOM paboThI HACOR 5
AyAUTOpPHBIE 3aHATHSI (BCEr0) 78 78
B Tom yucie:
Jlexnun 48 48
[Tpaktuueckue 3anstus (113) 18 18
JlaGopartopusie padoTsl (JIP) 12 12
CamocTosiTeibHasi paboTa 75 75
Yacbl Ha KOHTPOJIb 27 27
Buaber mpoMexxyTOUHOM aTTeCTalNH - + +
dK3aMeH
OO01mas Tpy10€MKOCTb:
aKaJIeMHUYECKHE YacChl 180 180
3a4.el. 5 5

5. COAEP KAHUE JUCIHUIIJIMHBI MOAYJIA)
5.1 Conepxanne pa3aesoB JUCHMIUIMHBI W  paclpeesieHue
TPYA0EMKOCTH 110 BUAAM 3aHATHHI
ouyHasi popma o0yueHust

Bceero
CPC ,
yac

HaumenoBanue [Ipax JIab.
Ne n/m Copep:xanue pazjena Jlekn
TEMBbI 3aH. 3aH.

1 Beenenue Bakyymnas w  r1uiasmeHHas
3JIEKTPOHHUKA (BIID) -
Ba)KHEWIIHE COCTABHBIE YacTH
COBPEMEHHOH JNIEKTPOHUKH.
Kparkas uctopus pazsurtus BIID.
HayuHo-TexHHueckue pasJelsl
BIID. CtpyKTypa U
METOANYECKHE 0COOEHHOCTH
H3JI0KEHUsT yueOHOTO MaTepHaa.
OHeprus 37eKTPOHOB B TBEPIOM
Tene. [ToBepxHOCTHBIH
MMOTEHIMANBHBIN Oapbep U paboTa
BBIX0Ja 3JIEKTpOHOB. KoHTakTHas
Pa3sHOCTb NOTEHINAJIOB.

2 DIeKTpoHHas Bunsl smuccuil  3apsKeHHBIX
SMHCCHS YaCTHII. TepmoaneKkTpoHHAst
osmuccus.  OCHOBHOH  3aKOH
TEPMO3JIEKTPOHHOM OMUCCHH.
Pacnpenenenue HaYaIbHBIX
CKOpPOCTEH  TEpPMO3JIEKTPOHOB.
Biusinue YCKOPSIIOILIETrO
3JIeKTpuYecKoro mnois. Brnusaue
afcopOUpPOBaHHBIX Ha
MOBEPXHOCTH MeETajlla aTOMOB
TTOCTOPOHHUX BEIIIECTB.
ABTORIIEKTPOHHAS W B3PBIBHAS
9JIEKTPOHHAs SMUCCHH.
TepModIeKTpOHHBIE KaTo/pbl.
Knaccudukanus
TEPMOAJIEKTPOHHBIX KaToJI0B.
XapakTepUCTUKU M TapaMeTphl
TEPMO3JIEKTPOHHBIX KaTOOB.
DOTOANEKTPOHHAST ~ IMHUCCHS.
OCHOBHEIC 3aKOHBI
(OTOAIEKTPOHHOM S9MUCCHH.
Bropuunast 9JIEKTPOHHAs




IMUCCHSL. OcobeHHocTu
BTOPUYHOMN 3JIEKTPOHHOMN
SMHICCHHI JINDIICKTPUKOB u
MONYIIPOBOAHUKOB.  BTOopuyHO-
JJICKTPOHHBIE ~ OMHUTTEPHl |
AQHTUAMHATPOHHBIC  TOKPBITHA.

CHOBHBIC napamMeTpbl u
XapaKTePUCTHKU (POTOKATOIOB.
dopmupoBaHue dopmupoBaHue
SJIEKTPOHHOTO HEUHTEHCUBHBIX  DJIEKTPOHHBIX
MOTOKA

ITy9KOB. AxcuansHO-
CUMMETPHUYHBIE JIEKTPUUYECKUE U
MarHuTHble IOJNA. Y paBHEHUs
JBHKEHHS MapaKCHaNbHBIX
JJIEeKTpOHOB. Meronsl pacuera
TpaeKTOpHi
AKcHalbHO-CUMMETPUYHBIE

3JIEKTPOHOB.

JNIEKTPOHHBIE JHH3BL ONTHKO-
MeXaHu4YecKas aHaJIOTHs
(OopMHUpOBaHNS HEMHTEHCHUBHBIX
JJIEKTPOHHBIX ITyYKOB.
JIBrxeHHe 3JIEKTPOHOB B
CKpETIeHHBIX OJHOPOIHBIX
JNEKTPUYECKUX U  MAarHUTHBIX
nmonsx. TWOBl  3JIEeKTPOHHBEIX

MIPO>KEKTOPOB. Onrtryeckas
cucTeMa JJIEKTPOHHOTO
npoxekropa.  IIpoxekrop ¢
3JIEKTPOCTATHUCCKOM

(dokycupoBkoil. IIpoxekTop ¢
MarHUTHOH (hOKyCHpOBKOIA.
unuaapudeckue u

KBaJIpYTIOJIbHBIC SJIEKTPOHHBIC

JINH3bI.

HHaTeHCcHBHEIC
3JIEKTPOHHBIE Ty4kH. HavanpHoe
(dhopmupoBaHue JIEHTOYHBIX
JJIEKTPOHHBIX ITyYKOB.
HauanbHoe (dhopmupoBaHue
CILIOIIHEIX aKCHAIIbHO-

CUMMETPUYIHBIX OJIEKTPOHHBIX

IIy4KOB. Hauvansnoe
(dopmupoBaHHe TOJIBIX
(TpyOuaTHIX) aKCHaJbHO-

CHMMETPHUYHBIX  JJIEKTPOHHBIX
MyYKOB. DIIEKTPOHHBIC MYIIKH C
VIOPABIAIOMIAME  3JEKTPOJAMH.
@DopMHpOBaHHE  JJIEKTPOHHBIX
My4KOB B CKPECIICHHBIX
JNIEKTPUIECKHX W  MArHUTHBIX
monsix. CoOcTBeHHBIE IO

OJICKTPOHHBIX ITYYKOB. I[BI/I)KGHI/IG

HWHTEHCHUBHBIX AIEKTPOHHBIX
IIy4KOB B CBOOOTHOM
MIPOCTPAHCTBE. TToTeHiuan
HPOCTPAHCTBA, 3aHSTOrO
SIICKTPOHHBIM ITyYKOM.
[IpoGiema OTpaHHYCHUS
MOTIEPEYHBIX pa3mepos
9JIEKTPOHHBIX My4KOB. CHCTEMBI
OJTHOPOTHOTO IIPOJIOJIEHOTO

MAarHuTHOI'O I10JIA. OZ[HOpOZ[HafI
MarHuTHas CUCTEMA

10

14

20




MOTIEPEYHOT0 OrpaHUYCHUS
AKCHAJIbHO-CUMMETPUYHOTO

JNIEKTPOHHOTO MydKa.
OnHOpoaHast MATHUTHAS CHCTEMA
MIOTIEPEYHOTO OTpaHUYCHUS
10JIOTO (TpyOuaroro)
JJIEKTPOHHOTO My4Ka.
OnHOpoIHAsI MATHUTHASI CHCTEMa
MOTIEPEYHOTO OTpaHUUCHUS
JIEHTOYHOTO JNIEKTPOHHOTO
IydKa: cucTeMa c
9KPaHHPOBAHHBIM KaTO/IOM;
cucTeMa c YaCTHIHO
SKPAaHHPOBAHHEIM KaTOIOM.
Tpaucnoptupos | ITIpobaema OTpaHHYCHHUS
Ka 3JIEKTPOHHOTO[TIONEePEeUHbIX pasMepoB
TIOTOKA ¥ CIIOCOOBI [3JIEKTPOHHBIX IMy4KOB. CHCTEMbI
OTPaHUYCHUS €ro|0ZXHOPOJHOTO IIPOJOJIEHOTO
TIOTIEPETHBIX MarHuTHOro moins. OxHOpoIHas
pa3MepoB MarHuTHas cucreMa
MIOTIEPEYHOTO OrpaHNYCHUS
AKCHAIIbHO-CHMMETPHYHOTO
JJIEKTPOHHOTO My4Ka.
OnHOpoIHAsI MATHUTHASI CHCTEMa
MOTIEPEYHOTO OTpaHUUCHUS
TI0JIOTO (TpyOuaroro)
3JIEKTPOHHOTO MydJKa.
OxHOpoIHAst MATHUTHAS CHCTEMa
MIOTIEPEYHOTO OrpaHUYCHUS
JICHTOYHOTO JIEKTPOHHOTO
My4Ka: cucTeMa c
9KpaHUPOBAHHBIM KaTO/IOM;
cucTeMa c YaCTHIHO
9KPaHUPOBAHHBIM KaTOJIOM. 10 17
VYcerpolicTBo CUCTEM,
CO3IAIOIINX OJTHOPOTHOE
MarHuTHOoe mnoie. OrpaHnueHne
TIOTIEPEYHBIX pazMepoB
OJICKTPOHHBIX IIy4YKOB
NEPUOANYCCKUMU  MAarHUTHBIMU
MOMAMH.  DJEKTPOCTAaTUUECKUE
CHCTEMBI MOTIEPEYHOTO
OTpaHUYCHUS CIUTOIIHBIX
aKCHAITbHO-CHMMETPUIHBIX
JIEKTPOHHBIX
ITy9YKOB. DJIEKTPOCTATHICCKHE
CHUCTCMBI MONECPEYHOTO
OrpaHUYCHUA TOJIBIX aKCHAJIbHO-
CHMMETPUYHBIX  3JIEKTPOHHBIX
My9YKOB.  DJEKTPOCTATUUECKUE
CHCTEMBI TIOTIEPEYHOTO
OTpaHUYCHUS JICHTOYHBIX
JICKTPOHHBIX ITYYKOB.
Ynpasnenue DJeKTpUYecKre U MarHuTHBIE
napameTpaMu CIOCO0BI yIpaBlieHUs
3NIEKTPOHHOTO 3NEeKTPOHHBIMH MOTOKaMHU.
MOTOKA. CriocoOsI MOy YEeHUS
[IpeobpazoBanue |[mepeMEHHOr0 KOHBEKIMOHHOTO
SHEPruu TOKA. XapaKTepUCTHKH u
JIEKTPOHHOTO napameTpel yIpaBJIeHUS
HOTOKa B APYTHE|3JICKTPOHHBIM IIOTOKOM.
BUJIBI SHEPTUH KBasuanekrpocraTuiaeckuit 12 18

croco0 ynpaBieHHsI TNIOTHOCTBIO
KaTOIHOTO TOKA. Pexumer
YOpaBICHUS KAaTOTHBIM TOKOM.
KBazuanekrpocraTuueckuit
crocod YIIpaBJICHHS
TOKOTPOXOXKICHHEM.
Kackagubrit

KBa3HAJICKTPOCTATUICCKHUI




cnoco0 YIpaBICHUS

3JIEKTPOHHBIM MTOTOKOM.
Yupasnenue IJIOTHOCTBIO
KaTOTHOTO TOKa
BBICOKOYACTOTHBIM
9JIEKTPUUECKUM T0JIEM.
JBuxenue JJIEKTPOHOB B
MPOCTPAHCTBE
BBICOKOYACTOTHOTO
B3aUMOJICHCTBUSI.
Ksasucrarnueckue CIocoO0BI
MOTYJISIIAN HaTIpaBJICHUS
IIBIDKEHHS DJICKTPOHHOTO ITyYKa.
CkopocTHast MOAYJISILINS

JJIEKTPOHHOIO0 Iyyka M €ro
TPYNIUPOBaHME B Apei(hoBOM

HPOCTPAHCTBE. Kiucrponnoe
yIpasJisiolee YCTPOUCTBO.
Kackannsrii KITUCTPOHHBIN
crocod YTIpaBJICHHS
JNIEKTPOHHBIM ITyIKOM.

CkopocTHass ~ MOIyIaIus U
TPYNIIUPOBAaHHE JJIEKTPOHOB B
HPOJONBHOM — Toye  Oerymiei
BOJHBL. CKOPOCTHAasT MOMYJISILIUS
U TPYNIHPOBaHUE SIICKTPOHOB B
mone Oerymeidl BONHBI  IpH

HATHIHH TOCTOSTHHBIX
CKPEIIEHHBIX TTOJIEH.
Crioco6sr IpeoOpa3oBaHus

SHEPTUU AIICKTPOHHOTO MOTOKA B
SHEPTUI0 BBIXOJHOTO CHTHAJA.
[IpeobpazoBanue SHEPrUH
MOJIyJTHPOBaHHOTO
3JIEKTPOHHOTO MOTOKA B
yCTpoiicTBe ¢ KonebaTeIbHBIM
KOHTYPOM. IIpeobpazoBanne
SHEPTUU MOJTy THPOBAHHOTO
3JIEKTPOHHOTO MOTOKA B
YCTpPOWCTBE C  3aMeJIAroIIeH
CHCTEMOH. IIpeobpa3zoBaHue
SHEPTUU MOy THPOBAHHOTO
3JIEKTPOHHOTO my4Ka B
YCTPOHCTBE CO CKpEIICHHBIMH
monsiMu. HaBeneHHBIE TOKH B
TPUOAHBIX cHucTeMax. [lonHbIi
TOK B IIeMU MOpeoOpasyromero
yCTpOICTBa. Pexyneparust
SHEPTUH IJIEKTPOHHOTO MYYKa.

Ykaxure 3anonHuTe coAepKaHUe pasjiena

HaNMEHOBaHHE 8 13 27

pasnena

ITpoueccst B| OieMeHTapHBIE IpoLEcChl B
mia3Me, METO/IblI IasM€ MW Ha [OOrpaHUYHBIX
reHepaLun MOBEPXHOCTSIX. OCHOBHBIE
masmer, OGmpe|METOAP!  TEHEPALIM  IIA3MBI.
. Mopenu Ui ONHCAHUSI CBOMCTB
CBOMCTBA IIASMBL |1 agnp, Twurst Ta30BBIX
pa3psnoB. Hounsle
JJIEKTPOBAKYYMHBIE  IPHOOPBI.

[Ipubops! ayroBoro, TJICIOLIEro U 12 16 32

BBICOKOYACTOTHOT'O Pa3psioB.
SIBnenus mepenoca. Ilnasma B

MardiuTHOM IIOJIC. KOJ’[e6aHI/ISI,
HeyCTOﬁ‘IHBOCTH 1 DMHCCHOHHBIC

CBOWMCTBa ILIa3MBI. Mertonpl
YCKOpEHUs TUTa3MEHHBIX
TOTOKOB. JlnarHocTuka

napaMeTpoB Iua3Mel. M3nyueHue




I1J1a3MBI. HpI/IMeHCHI/IC I1J1a3MbI B
DJICKTPOHHUKE.

8 KuTposn 27

Hroro 48 18 12 75 153

5.2 IlepeyeHnb J1a6O0paTOPHBIX PadoT

1. CHATHE XapaKTEPUCTUK U ONPEIEICHUE TapaMEeTPOB TUOAA U TPHOIa

2. DIIeKTPOHHO-IIy4eBasi TPyOKa C 3JIEKTPOCTATHIECKON (POKYCHpPOBKOU U
AIEKTPOCTATUYECKUM OTKIOHEHUEM.

3. PexuMbl pabOThl MarHETPOHOB B BAKyyMHBIX IPOIECCAX HAHECEHUS
MOKPBITHI: IOCTOSHHBIN pa3psil, BEICOKOYACTOTHBIN pa3psia.

6. MIPUMEPHAS TEMATHUKA KYPCOBBIX IIPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBercTBUM ¢ y4eOHBIM IUIAHOM OCBOCHHME JUCHUIUIMHBI HE
pe1yCMaTPUBAET BBINOJIHEHHE KypCOBOTO MpoekTa (padoThl) MM KOHTPOJIbHOU
paboTHI.

7. OHEHOYHBIE MATEPHUAJIBI JJIs1 IPOBEJAEHUSA
MPOMEXYTOUYHOMN ATTECTAIIMN OBYYAIKOIIUXCHA ITO
JUCHUILJIMHE

7.1. Onucanue nmoxkasarejied U KpUTEPpUeB OLIEHUBAHUS KOMIIeTEeHIUIA
Ha Pa3JIMYHBbIX 3Tanax ux (GOpMHUPOBAHUSA, ONMCAHME IIKAJ OLEHUBAHUS

7.1.1 Dran Tekymero KOHTPOJIst

Pe3ynbTarhl TEKyILIETO KOHTPOJSA 3HAHUW U MEKCECCHUOHHOW aTTECTAIUU
OLICHUBAIOTCS MO CIEAYIOIIECH CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBAHY.

Pe3ynbTaThl

Komme- 0byuenns, Kpurepun
XapaKTepu3ylomue ATTecTOBaH He aTTecToBan
TeHLHsI COPMHPOBARHOCTS OLleHHBAHHSI

KOMIICTCHITUH

[1K-6 3HATh 3aKOHBI AxTtuBHas pabora Ha Brimonnenue paboT B Cpok, HeBeimonxenue
SMHCCHH, MPAaKTHYECKUX MPeyCMOTPEHHBIN B paboT B CPOK,
CIOCOOBI 3aHATHAX, OTBEYAET HA paboumx mporpammax MIPEAyCMOTPEHHBINA B
(hopMUPOBAHHSA U |TEOPETUIECKHE BOMIPOCHI pabodmx
TPaHCIOPTUPOBKH IporpamMmax
MTOTOKOB
3apsKCHHBIX
9acTUI] B BaKyyMe
U T1a3Me,
MpPUMEHSEMEBIC B
COBPEMEHHBIX
YCTpOHCTBax
HAaYKH U TEXHUKH

yMETbh IPOBOJNTE |PerieHne crannapTHeix | BeimomHeHne paboT B CPOK, Hewimonmuaenue
aHamm3 MPAKTHYCCKUX 3a/1a9 MPEyCMOTPEHHBIN B paboT B CpOK,
KOHKPETHBIX pabounx mporpamMmax MIPEeyCMOTPEHHBIN B
MJIa3MEHHBIX pabounx
MIPOIIECCOB B porpamMmax
COBPEMEHHBIX
yCTpoMCcTBax
HaYKH U TCXHUKHN




BJIaJICTh HABBIKOM |Perrenue mpukiaausix | BeinosgHeHue padoT B CPOK, HeBbimonuenue
pa3pa60TKM 3a1a49 B KOHKpQTHOfI Hpe[lyCMOTpeHHMﬁ B pa60T B CPOK,
COBPEMEHHBIX IpeIMeTHOI 061acTH; pabouux mporpammax MIPEeTyCMOTPEHHBIN B
YCTPOKUCTB pabounx
9 [IPOBEICHNE aHAIH3a

BaKyyMHOMU U mporpamMMax
[IIA3MEHHO TaHHBIX, TOJTyYEeHHBIX
IEKTPOHUKH 10 pe3yabTaraM

THarHOCTUKU

(bu3nUIecKux u

CTPYKTYPHBIX

apaMeTpOB HAHOCHCTEM

7.1.2 ITan NpoMe:KyTOYHOT0 KOHTPOJIS 3HAHUI

Pe3ynbTaThl MPOMEXKYTOUYHOIO KOHTPOJSL 3HAHUN OLICHUBAIOTCA B [/
ceMecTpe st O4HOHM (HopMbl 00YUIEHUS TI0 YETHIPEXOAITEHOM CUCTEME:

«OTIINYHOY;

«XOPOIIIOY;

«YJIOBJIETBOPUTEILHOY;

«HEYJIOBJIETBOPUTEIILHOY.

PesysbTaThl
00yueHusl, Kputepun

Komie- XapaKTepU3yIomH

— o oueHuBaum | OTJINIHO Xopowo YaosBJ. Heynosa.
chopMHupOBaHHOC A
Th KOMIETCHIHH

T1K-6 3HaTh 3aKOHBI |TecT Bomonnen| Beimoanenue Brimonsenue B tecte menee

3IMHCCHH, ne Tecta |tecra Ha 75- 85%| Tecta Ha 60- 75% 60%
CIOCOOBI Ha 85- MIPaBHIIBHBIX
(hopmupoBanHus 100% OTBETOB
u
TPaHCTIOPTHPOB
KW ITOTOKOB
3apSAKCHHBIX
4acTHIl B
BaKyyMe H
iasme,
MPUMCHSICMBIC
B
COBPEMCHHBIX
YCTpOHCTBax
HayKu 1
TEXHUKU
YMETh Pemenue 3amaun IIponemoHCTp [IpomemoncTp 3amauu He
MIPOBOIUTH CTaH/IAPTHHI | pEIICHBI B | MPOBaH BEPHBI | HWPOBAaH BEPHBIN peIeHsI
aHam3 X TTOJTHOM XOJT peTICHUS XOJI peleHus B
KOHKPETHBIX  |[IPaKTUYECK | oObeMe u BCEX, HO HE OOJBIIIMHCTBE
MJIa3MEHHBIX  |MX 3amau TIOJIYYEHBI | TIOJy4YeH BEPHBIi 3a1a4
MIPOIIECCOB B BEpHbBIC OTBET BO BCEX
COBPEMCHHBIX OTBETHI 3aayax
yCTpoMcTBax
HAYKH U
TEXHUKH
BIAJIETh Pemenue 3anaun IIponemoHCTp IIpogemoHCTp 3anauu He
HAaBBIKOM MIPUKIIAJHEI | pEIICHBI B | MPOBaH BEpHBIH | WUpPOBAH BEPHBII peIICHBI
pa3paboTku X 3a/1a4 B MTOJTHOM XOJ pEeIICHHUS XOJI peIICHYS B
COBPEMCHHBIX |KOHKPETHOH | 00beMe u BCEX, HO HE 0OJBIIMHCTBE
YCTPOKHCTB MPEAMETHO | IMOJYYCHBI | TOTyYeH BEPHBIH 3a1a4
BaKyyMHOW U |#1 oOyactu BEPHBIC OTBET BO BCEX
TJIa3MEHHOM OTBETHI 3a/1agax
IIEKTPOHUKHU




7.2 IlpuMmepHblii mNepeYeHb OLEHOYHBLIX CPeIACTB  (THMOBBIE
KOHTPOJIbHbIE 32JaHUSI WJM HMHbIe MaTepHajbl, HeOOXOAUMBbIE TJIf OLEHKH
3HAHUI, YMEHUH, HABBIKOB U (MJIH) ONbITA AeATEJIbHOCTH)

7.2.1 TlpuMepHBbIii IepevyeHb 32IaHUH 11 TOATOTOBKH K TECTUPOBAHUIO

1. Jlnuna cBoOOAHOTO mpodera 3JAEKTPOHOB MO CPAaBHEHHIO C MOHAMU B
YCJIOBUSIX CPEIHETO BaKkyyma

a) OoJIpIIIe

0) MeHblI1Ie

B) OJIMHAKOBa

2. [Ipy ABMKEHUU B DJICKTPHUECKOM I10JI€ B YCIOBHUAX BHICOKOTO BaKyyma
a) SHEPrHs JICKTPOHOB OOJIBIIIE, YEM HOHOB

0) SHeprus HOHOB OOJIBIIE, YeM JICKTPOHOB

B) DHEPI'Us AJICKTPOHOB PaBHA SHEPTUU HOHOB.

3. Ilpu yBenuueHMM HaNpsOKEHHWS Hakajda KaTojJa BEJIWYMHA TOKa
TEPMOAJIEKTPOHHON AMHUCCHH

a) YBEJIMUUTCS

0) YMEHBIIIUTCS

B) HE U3MEHUTCSA

4. ABTODJIGKTPOHHAsI JIMHUCCHUS — OITO HCIYCKAHHWE TBEPJbIM TEJIOM
AJIEKTPOHOB IOl IEUCTBUEM

a) MaJaroNIuX Ha MMOBEPXHOCTH AJIEKTPOHOB

0) BBICOKO# TeMIepaTyphl TBEPJOTO Tella

B) DJIEKTPUUYECKOTO TMOJIS

5. IlpuumnHa, 10 KOTOPOIl yMEHbIIIAETCs BEICOTa Oapbepa Ha IPaHUIIe METaILT
- BAKyyM

a) BBICOKas TeMIieparypa

0) CHJIBHOE AJIEKTPUUECKOE TI0JIE

B) BO3JICHCTBUE U3TYyUCHUS

6. [Ipy kakoM MEeXaHHW3ME PYMUCCUHU HE TOBBIIIACTCS SHEPTHSI DJICKTPOHOB B
TBEPIOM TEJIe

a) TEPMOJIEKTPOHHAS

0) aBTORJIEKTPOHHAS

B) GOTORIEKTPOHHAS

7. V3omMpoBaHHBIA OOBEKT, MTOMEIISHHBI B IIa3My TJCIOIIETO pa3psia,
npuoOpeTaeT MOTEeHINA

a) paBHBIN NOTEHIMATY aHO/1a

0) paBHBIN MOTEHIIHAITY T1JIa3MBbl

B) paBHBIH IJIaBAIOIIEMY TTOTEHIIUATY



8. Iyt moaepIkanus TICIOMIETO pa3psiaa BAXKHO CyIIECTBOBAHHE
a) T1a3Mbl paspsia (MOJ0KUTEIbHBIN CTOI0)

0) TEMHOTO KaTOAHOTO MPOCTPAHCTBA

B) IJIa3MBbI pa3psiia ¥ TEMHOI'O KaTOJHOTO MIPOCTPAHCTBA

9. B uieromieM paspsjie HanpsyKEHHOCTh 3JIEKTPUUECKOIO MOJIs
a) y KaToJia 1 y aHOJa OJJMHAKOBa

0) y KaTo/1a BbIIIE, YEM y aHOJa

B) Y aHOJa BBIIIE, YEM Y KaTtoaa

10. B ogHOPOAHOM MAarHUTHOM M 3JEKTPUYECKOM TOJIE, CHIIOBBIE JIMHUU
KOTOPBIX B3aUMHO NEPIEHAUKYIISIPHBI, HOHBI U 3JIEKTPOHBI APEUPYIOT

a) B OJTHOM HAMpaBJICHUH C OJJMHAKOBON CKOPOCTHIO

0) B pa3HBIX HAMPABICHUIX C OJIMHAKOBOU CKOPOCTHIO

B) B Pa3HbIX HAMPABICHUSAX C PA3HBIMU CKOPOCTIMU

7.2.2 TlpumepHblii mNepevyeHb 3aJaHUil JJsl pelIeHUs] CTAHIAAPTHBIX
3ajga4

1. B nuH3y-guadparmy nocTymaeT IMy4doK 3JEKTPOHOB M3 00JacTH, A€
HANPSHKCHHOCTD AJICKTPUYECKOTO TOJIS BBIIIC, Y€M 3a IUIOCKOCTHIO auadparmeol.
Takas nuH3a

a) Bceraa cobuparonias

0) Bceria paccenBaroias

B) B 3aBUCUMOCTH OT NOTEHIIHAa AuadparMbl MOKET ObITh cCOOMparomiei

WJIA PACCEUBAIOIIEH

2. Jlns Toro, 4ToOBl YMEHBIIUTH (POKYCHOE DPACCTOSHHE B MAHITUPHBIX
MarHUTHBIX JIMH3aX CJIEAYEeT

a) YBEJIMYUTH AUAMETP U IIUPHUHY 3a30pa MaAHLHPS

0) YMEHBIIUTH JUAMETP U HIUPUHY 3a30pa

B) YMEHBIIIUTH IUAMETP U YBEJIMUUTH IIUPUHY 3a30pa

') YBEJIMUUTH IUAMETP U YMEHBIIUTh MIUPUHY 3a30pa

3. OguHOYHASI AJEKTPOCTATHUECKAsT TMH3a

a) YBEITMYMBACT DHEPTHUIO ITyYKa JICKTPOHOB IPH €Tr0 (OKYCUPOBKE

0) HE U3MEHSIET PHEPTHUIO MyYKa JIEKTPOHOB IIPH €T0 (POKYCHUPOBKE

B) YMEHBIIIAET SHEPTUIO MyUYKa JIEKTPOHOB, JIENasi €T0 PACXOASAIIUMCS

4. Macc-CrieKTpoOMeTphl MUMEIOT OOJIBIION JMHEWHBIA pa3Mmep s TOTO,
4yTOOBI YBEITUYUTH

a) IOpPOT YyBCTBUTEIBLHOCTHU

0) pa3pelnrarnyo ClIocOOHOCTh

B) KOJIMYECTBO CTOJIKHOBEHUH 3a BpeMs MpoJieTa

5. DPheKTUBHOCTh MOHU3AIMU HEUTPATbHBIX ATOMOB MOHHBIM IIYYKOM IO
CPaBHEHHUIO C AJIEKTPOHHBIM



a) BBIILIE
0) HUxKe
B) OJIMHAKOBA

6. K Heynpyrum CTOIKHOBEHHSIM BTOPOTO POJIa OTHOCHUTCS
a) peKOMOUHAIIUS

0) nuccouuanus

B) BO30Y>K/IeHHE BpallaTelIbHbIX YPOBHEHN

7. KoHTposb TeMIiepaTypbl MOJJIOKKH B BaKyyMe CJeAyeT MPOU3BOAUTH C
MTOMOIIBIO

a) TepMoIIapbl

0) TOHKOIUICHOYHOTO Pe3UCTOpa

B) MUPOMETpa

8. Ilma3MOTpoH — YCTPOWCTBO AJisi MOJy4YEeHHs IIa3MeHHOro (akena Ha
OCHOBE

a) TJICIOIIETo paspsiia

0) yroBoro paspsaa

B) B3PBIBHOI 3MHCCHH

8. Iyt pactibUIeHHsI MAarHUTHBIX MaT€pUasIoB CIEAYET UCIIOIb30BaTh
a) IUIOCKUW MarHeTpoH

0) UUTUHAPUYECKUI MarHeTpoH

B) IEHHUHTOBCKOE YCTPOUCTBO

9. B mmockom MarHeTpoHe

a) CKOPOCTh PACTIBUICHUS paBHA CKOPOCTH OCAKICHUS
0) CKOpPOCTb pacHbUICHUS 00JIbIIEe CKOPOCTH OCAXKICHUS
B) CKOPOCTh PACHbUICHUSI MEHBIIIE CKOPOCTH OCAXIACHUS

10. TIneHku, T™OJYyYEHHBIE MOHHO-IJIA3MEHHBIM  PaCIbUICHUEM 10
CPaBHEHMIO C TEPMUUECKHU HAIBIJICHHBIMU IIJIEHKaMU 00J1a/1at0T

a) XOpoIIeH aare3uei 1 MajibIM KOJTUYECTBOM 3arpsi3HCHU N

0) MI0X0i anre3uei U MajabiM KOJIMYECTBOM 3arpsi3HEHUN

B) XOpOUIEH aAre3uei U BBICOKUM KOJIMYECTBOM 3arpsi3HEHUIN

7.2.3 IlpuMepHBbIii IepeyeHb 3aaHUil /151 pellleHUs MPUKJIATHbIX 32/1a4

1. Omnpenenuth IMIOTHOCTh TOKAa TEPMOIMHCCHH, €Clu paboTa BBIXOAA
TepMokaroja ep = 2,5 3B, Temneparypa karoma T =1000 °C.

2. PaccTostnue MexX Iy KaToaoM M aHOJOM B BakyyMme cocTaBiisier d = 4 cM,
HanpspkeHue Mexnay karogom u anoaom U =300 B. Kakoe paccrosiHue I0OKEH
MPOUTH SJIEKTPOH, 4YTOObI Habpath sHepruto W = 15,7 5B, nocraTtounywo ajs
MOHU3ALIMU aTOMOB aproHa?



3. Onpenenutsb MIOTHOCTh TOKA TEPMOIMUCCHH, eciid dhPexTuBHAs paboTa
BBIXOJIa MaTepualia karojaa ep = 2,2 3B, temneparypa karoga T = 1800 °C, anon
pacronokeH Ha pacctosaun d = 0,5 cM oT karoja. Pa3HOCTh MOTEHITUATIOB MEXKITY
katoaom u anogoM U = 20 kB.

4. OnpenenuTh CPEIHIO JJIMHY CBOOOJHOrO0 Ipodera 3JIeKTPOHa,
JIBUKYIIErocsi B cpeae atoMoB aproHa. Temmeparypa raza 300 K. JlaBienue B
o6weme p =107 I1a. JluameTp aToma aprona d =0,36 uM.

5. B HEKOTOPOM 00BEME 3a CUET HOHU3HPYIONIETo H3/TydeH s KOHIIEHTPaIUs
1oHOB cocTapiser 102 cM-3. Uepes kakoe BpeMs I0CIIe BBIKIIOUEHHS HOHM3aTOpa
KOHIIEHTpallUs HOHOB YMeHbIIUTCA B 2 paza? Kod(pduImenT pekoMOHHAIINK HOHOB
pasen 2x10° cm¥/c.

6. Kakoe kon4ecTBO aMIIEpBUTKOB CJIETYET UCTIOIh30BaTh B O€CIIaHIIUPHOM
MarHUTHOM JIMH3e, YTOOBI MOJAy4YuTh QokycHoe paccrosHue f =8 cm? Cpemnmit
auaMeTp KaTymku Rep =5 cm. DHeprus snektpoHoB B myuke Wo =100 3B.

/. Ha onanextpon (auHOA) TmamaeT MOTOK 3JeKTpoHOB. Koadduiment
BTOPUYHOM 3JIEKTPOHHOW 3MHUCCUU TUHOA ¢ = 3 U TOK B uenu [ = 6 MA. Kakum
CTaHET TOK, eciau ¢’ = 2?

8. KakoBa MakcuMayibHasi SHEPTrUsl AJEKTPOHOB MOKHUIAIOMIUX KaTOJM IO
neiicTBreM cBeta ¢ umHOM BoiHbl | = 0,3 MmkM? Paborta Beixoga ¢poTokaToma eQ =
1,5 »B. Karox Haxoautcs npu TemriepaType, 6J1u3K0il K aOCOTIOTHOMY HYJIIO.

9. Non aprona ¢ sueprueit Wi = 10 3B aBmkeTcs B cpeie aTOMOB aproHa.
Uepes CKONMBKO CTOJIKHOBEHUW SHEPTUsli MOHA CPABHSETCS CO CPEAHEW SHEpPrueu
atomoB. Temnepatypa raza T = 25 °C, cpeanss 10 nepeaaBacMoi Ipu KaKI0M
cToiakHoBeHUH 3Hepruu K = 0,5.

10. OnpenennTs NOJBUKHOCTh AJIEKTPOHOB B IJIa3Me, €Ciu KOd(h UIIMEHT
nudysuu snexrporos De = 10* M%/c, cpennss sneprus snekrponos We = 1,5 3B.

7.2.4 IlpumepHbIii epeyeHb BONMPOCOB /ISl NOATOTOBKH K 3a4eTy

He npenycMoTpeHo yueOHbIM MJIaHOM

7.2.5 TlpuMepHBIii IepeyeHb 3a]aHUil /151 pellleHUs MPUKJIATHbIX 32/1a4

1. /IBykeHHE 3apsHKEHHBIX YaCTHIl B JIEKTPUUYECKHUX Mojsax. CpenHsas JIMHA
cB0OOAHOrO mpodera yacTuil B rase. JIBM>KeHHE B OJHOPOJHOM 3JIEKTPUUYECKOM
noJIe.

2. JIBuxeHHe 3apsDKCHHBIX YACTHI[ B MAarHUTHBIX MOJsIX. JIBukeHune B
OJIHOPOJJHOM MAarHUTHOM ToJie. J[BM)KEHHE B CKPELIEHHBIX JJIEKTPUYECKUX U
MarHUTHBIX NOJIAX. MarHuTHbIE JIOBY LKA

3. DIIeKTpOHHAsA U MOHHAsl ONTHKA. DJIEKTPOCTATUUYECKHUE JIMH3bl. MarHuTHbIE
JIMH3bI



4. DMuHccHUsl DJIEKTPOHOB M3 TBEPAOro Tena. TepMO3IEKTPOHHAsT SMHUCCHS.
ABTOQJIGKTPOHHAsT OMHCCHS. BrnusHue o00BEeMHOro 3apsija W  BHEIIHETro
YCKOPSIFOLIETO ITOJIS1 HA TEPMONIIEKTPOHHYIO SMHUCCHUIO

5. DMuccHsl 3NEKTPOHOB U3 TBEpAOro Tena. PDOTOANEKTPOHHAs 3IMUCCHSL.
Bropuunasa snexkTpoHHas smucchs. BTopuuHas HMOHHO-3JIEKTPOHHAS 3MUCCHS.
B3psiBHas amuccus

6. JIBM>KeHHE U CTOJIKHOBEHMS YaCTHI] B ra3e M rjiasme. MloHu3oBaHHBIN ra3 u
mwiazMma. [lapametpsl miasmel u kinaccuukanus. KBasuHEeHTpanbHOCTh IUIa3MBI.
VYrpyrue CTOJIKHOBEHHSI YaCTHI] B T'a3€ U IJIa3Me.

7. JlpwxkeHMe U CTOJIKHOBEHHUS 4YacTHI] B Ta3e MW Iuiazme. Heynpyrue
CTOJIKHOBEHHS 4acTHUIl. Bo30yxkaeHne aToMOB 371€KTPOHHBIM yaapoM. Monuzanus
aTOMOB 3JIEKTPOHHBIM yaapoMm. CoynapeHre HOHOB ¢ aToMaMu. B3anmoneiicTBue
aToMOB ¢ (hoToHaAMU

8. JIBmwkeHHWe W CTOJIKHOBEHHS 4YacTUI[ B Tra3ze W Iuia3me. Heympyrue
CTOJIKHOBEHHSI dYacTull. Heympyrwe mporieccsl BTOporo pojaa. PexomOuHarus
3apsKEHHBIX yacTul. OOpa3oBaHue OTPULATEIbHBIX HOHOB.

9. JIBmwkeHue 3apsDKCHHBIX YacTHIl B Ta3e W 1iasme. Jlpeld 3apspkeHHBIX
yactull. Juddysus 3apsxeHHbIX YacTHLI.

10. Tumbl ra30BBIX pa3psaAoB. Taeroumi pa3psi.

11. Tumnsl ra30BbIX pa3psaoB. [Jyrosoit paspsi.

12. Tumnbl Ta30BBIX pa3psA0B. BeIcOKOUAaCTOTHBIN Ta30BBIN pa3ps

13. MeTroapl TMATHOCTUKU TUTa3Mbl. 30HJIOBBI METOJ] TMarHOCTUKHU TLJIa3MBbl.
OauHOYHBIN (JICHTMIOPOBCKHI) 30H1. 30HA0Bas XapaKTepUCTUKA U ee 00paboTKa.
JIBOMHOM 30H]I.

14. Metoibl TUarHOCTUKH T1a3Mbl. CIIEKTPOCKOTTMYECKHUE METOIbI

15. DnekTpoHHbIE W HOHHBIE MYYKH M MYIIKU. OKCIUTyaTallUOHHBIE U
TexHosiornyeckue napamerpsl [IMIJI. HecTtanmonapHbie ICTOUHUKHU 3JIEKTPOHOB.

16. TIpuGopbl M yCTpoiicTBa BaKyyMHOW, IUIa3MEHHOW W Ta30pa3psaHON
ANIEKTPOHUKH. DIEKTpOoBaKyyMHble TpuOopbl. Kiaccudukanus u ycTpOUCTBO.
DJIEKTPOBAKYYMHBIEC U0/l U TPUOIbI

17. TlpuGopbl M ycTpoiicTBa BaKyyMHOW, IUJIa3MEHHOW W Tra30pa3psaHON
NEeKTpoHUKHU. ['azopaspsiaHble MCTOYHUKH cBeTa. OOIMe MpeaAcTaBICHHUS.
PTyTHBIE JIaMIIBI BBICOKOTO JaBJICHUSA. BBICOKOMHTEHCUBHBIE Ta30BbIC JTyTOBBIE
JIAMIIBI

18. TIpuGopbl M ycTpoiicTBa BaKyyMHOW, IUJIa3MEHHOW U Ta30pa3psaHON
ANEKTpOHUKH. ['a3opa3psiiHble MUCTOYHUKHU cBeTa. JlyroBble MeTajiorajJouaHbIe
JaMIibl. JIyroBbie TaMIIbl C TIOJIMKOPOBOM PA3PSITHON TPYOKOH ..evvvvvvveiivieeeiiiieeesieenns

19. TIpuGopbl M ycTpoiicTBa BaKyyMHOW, IUIa3MEHHOW U Ta30pa3psaHON
anekTpoHuku. Macc-cnektpomerpol. ['azoBeie CO: na3epbl HENPEPHIBHOTO
JEUCTBUS

20. [IpuMeHeHne TUTa3MEHHBIX TEXHOJIOTUHN JIT  OCaXICHUS TIICHOK. CUCTEMBI
MOHHO-TUIA3MEHHOT'O  PAaclbUIEHUS] Ha MOCTOSSHHOM TOKE. MarHeTpoHHbIE
paCIbUIATENbHBIE CUCTEMBI. Pa3iMyHbIe TUIIBI MATHETPOHOB



21. IlpumeHeHWE TMJIA3MEHHBIX TEXHOJOTUW IJisi  OCAXKICHUS TUICHOK.
Pacuer pacnipenenenus ToNmuHbI MeHKH. Harpes Mutiienn Bo BpeMs paclibUICHHS .
Harpes noanoku Bo BpeMst OCaKICHUS TIICHKU

7.2.6. Meroauka  BBICTABJEHUS] OLEHKH TIPU  NPOBeIEHUH
NPOMEKYTOYHOM aTTecTAlMU

DK3aMeH MPOBOAUTCS MO TeCT-OMieTam, KaxIblid U3 KOTOPBIX COJNEPKUT 15
BOTIPOCOB ¥ 3a7audy. KaxapIii mpaBUIbHBIN OTBET HA BOMIPOC B TECTE OIICHUBACTCS
1 6aiom, 3a1aua onenuBaetcs B 10 6aos (5 6ayuioB BepHOE pelieHue u 5 0aioB
3a BEpHBIN O0TBET). MakcuMaibHOE KOJTMYECTBO HAOpaHHBIX 0alioB — 25.

1. Ouenka «HeynoBieTBOPUTENBHO» CTaBUTCA B Cllydae, €CIU CTYACHT
HaOpan MeHee 6 6aoB.

2. Onenka «Y 1OBJIETBOPUTEIHLHOY» CTABUTCS B CITydae, €ClId CTYJIEHT HaOpa
ot 13 no 16 6annos

3. Ornenka «X0poI1o» CTaBUTCS B Clydae, €CJId CTyIeHT HaOpan ot 17 mo 21
Oarnna.

4. Onenka « OTINYHOY» CTaBUTCS, €CIIU CTYyACHT HaOpas1 oT 22 10 25 6amios.

7.2.7 I1acnmopT OllEeHOYHBIX MATEPHAJIOB

Kontponupyemsie pa3aeins Koz . HanmeHoBaHME OIICHOYHOTO
Ne /m KOHTPOJIUPYEMOH
(TeMbl) TUCUUTUTHHBI CpencTBa
KOMITCTECHIIMH
1 Beeyenne I1K-6 3amuTa pedepara
2 OnextponHas omuccus  |[1K-6 Tect
3 dopmMupoBaHue ITK-6 Tect
AIIEKTPOHHOTO TTOTOKA
4 TpancnopTupoBka ITK-6 Tecrt, 3amuTa J1abopaTopHOM
AJNIEKTPOHHOIO IIOTOKAa U paboThI
CHOCOOBI OTpaHUYCHUS €ro
TIOTIEPEYHBIX Pa3MEPOB
5 VYnpapnenue I1K-6 Tecrt, 3amuTa J1abopaTopHOM
rnapaMmeTpamu paboThI
AIIEKTPOHHOTO MOTOKA.
[IpeoOpazoBanne sHEPTUU
DIIGKTPOHHOTO TMOTOKAa B
JPYTHE BHJIbI SHEPTUU
6 [Iponteccer B mutasme, |[1K-6 Tecr, 3amuTa 1abopaTOpHOI
METOJIbI TCHEPAIINH TITa3Mbl paboThI

7.3. MeToanueckue MaTepHaJibl, ONpeaesiiOmue TPolEeayPbI
OLIECHUBAHUSA 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeATEIbHOCTH

TectupoBaHHe OCYIIECTBISACTCS, JIHOO IPH IIOMOIIM KOMIBIOTEPHOM
CHUCTEMBI TECTUPOBAHUS, JUOO C MCIOJIH30BAHUEM BBIJAHHBIX TECT-3aJlaHUN Ha
OymaxkHoMm Hocurtene. Bpems tectupoBanus 30 MuH. 3aTe€M OCYIIECTBIISICTCS
MIPOBEpPKA TECTa 3K3aMEHATOPOM M BBICTABJIACTCS OLICHKA COTJACHO METOIUKHU
BBICTABJICHUS OLICHKH IPU IIPOBEACHUH ITPOMEKYTOUYHOM aTTECTALUU.

Pemienne crangapTHBIX 3ajayd  OCYIIECTBIACTCSA, JHOO TMPHU ITOMOIIH
KOMITBIOTEPHOU CHUCTEMbI TECTHUPOBAHMS, JIMOO C HMCIOJIH30BAHUEM BBIJAHHBIX
3a1a4 Ha OyMaxHoM HocuTene. Bpems pemenus 3amaud 30 MuH. 3arem




OCYIIECTBJISIETCS. TMPOBEPKA PEIICHUs 3aad SK3aMEHATOPOM M BBICTABISETCS
OIICHKA, COTJIACHO METOAMKMA BBICTABJICHHS] OICHKM TIPU  TPOBEJICHUU
MIPOMEKYTOUYHOM aTTECTAIIHH.

Pemenne mnpukiIamHBIX 3amad  OCYIIECTBISETCS, JMOO TMPU TIOMOITH
KOMITBIOTEPHOW CHCTEMBI TECTUPOBAHHS, JUOO C WCIOJIB30BAHMEM BBIJTAHHBIX
3ajjau Ha OymaxHoM Hocurtene. Bpems pemenuss 3amady 30 muH. 3arem
OCYIIECTBIISIETCSl TPOBEpKA PEUICHHs 3aJad JIK3aMEHATOPOM U BBICTaBISCTCS
OIICHKA, COTJIACHO METOAMKHA BBICTABJICHHS OIICHKM TIpH  TPOBEICHUU
MIPOMEKYTOUYHOM aTTECTAIIHH.

8 YYUEBHO METOJANUYECKOE U THOOPMALIMOHHOE
OBECIHHEYEHME JNCIIUIIJINHBI)
8.1 IlepeyeHnb y4eOHOIl JHUTEpPATypbl, HEOOXOAUMOW [JII OCBOEHHA

JTUCHHUILINHBI
Ne ABTOpBI, 3arnaBue TI'oabl, | Obecne-
COCTAaBUTECIH YCHHOCTb
/11 BUJ
M3AHUA
8.1.1. OcHoBHas JIMTepaTypa
Bakyymnas snektpoHuka: ®@u3nko- 2004
8.1.1.1 | Cymxos A.Jl TEXHUYECKHE OCHOBBI: YUueOHOE 0,5
nocobwue. HICHaTH.
ONEeKTPOHHKA U 2005
8.1.12 |TycesBI. MUKPOIIPOIIECCOPHAS TEXHUKA : yIeO. 0,6
HocoGue MEYaTH.
8.1.2. JlonoJiHUTEILHAS JIUTEPATYpPA
8.1.2.1 |Ilyka A.A. DnekTpoHuKa : yueb. mocobue 2005. 0,3
MeYaTH.
8.1.2.2 |beictpoB I0.A., DIIeKTPOHHBIE TIETTH 1 2002 0,3
Muponenko M.I'.  |MHKpOCXEMOTEXHHKA : yueb. mocodue
8123 B. B. Ilachinkos, Martepuansl anekTpoHHol Texuuku : | 2004 0.2
7 |B. C. Copokun VueOHuK ’
MeYaTH.
8.1.3 MeToauyeckne pa3padoTKu
8.1.3.1 | U. M. I'ozes, Meroanueckue YKa3aHUs K
JI. H. KopoTkoB, | naGoparopusim paGotam Ne 1-4 1o
H. I1. CammoBa "
> TUCITUTLTAHE DNEeKTPOTEXHUKA |
O. U. Csicoes " P 2010
JNEKTPOHHKA TUTST CTYJCHTOB 1,0
HampasieHuss 140400 "TexHuueckas | meyaTH.
¢usmka", cnemmaneHOocTel 140401
"TexHuka u busnka HU3KHUX
Temriepatyp", 200503




"CrangapTusanus cepTudukanms”,
150702 "®dusuka MeTamwioB" O4YHOMI
dhopmbl 00yueHUs

8.2 IlepeueHb HH(OPMAUMOHHBLIX TEXHOJIOTMH, HMCHOJbL3yeMbIX NpPH
OCYLIECTBJICHMH 00pa30BaTeIbLHOI0 IpoLecca N0 AMCUMILUIMHE, BKJIIOYasi
NnepeyeHb  JIMHEH3HMOHHOI0 IPOrpaMMHOI0  olecne4yeHHsl, PecypcoB
UH(POPMAIMOHHO-TEJIEKOMMYHHKAIIMOHHOH ceTH « MHTEepHET», COBPEeMEHHBIX
Npo¢ecCHOHAIBbHBIX 0a3 JaHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

Microsoft Word, Microsoft Excel, maremarnueckmii maker Mathcad,
rpaguyeckass  o0paboTKa  SKCIEpUMEHTaIbHBIX  maHHBIX  Origin - 8.0,
https://elibrary.ru, http://www.microsystems.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJANUMASA AJIAA
OCYHECTBJIEHUSA OBPA30OBATEJIBHOI'O ITPOLHECCA

9.1 Cneuuanu3upoBaHHasi JeKUHOHHASI ayAWUTOPHs, OCHAIICHHAS 000PYIOBAaHUEM IS
JIEKIMOHHBIX AIEMOHCTpAalMH U IPOEKIIMOHHON anmnapaTypon

9.2 JucnuieiiHbIii KJIAacc, OCHAIEHHbII KOMIBIOTEPHBIMU ITPOrpaMMaMH

9.3 HatypHble 1eKIMOHHBIE 1IeMOHCTPALMHU: TUObI, TPUOBI, SJIEKTPOHHO-ITyYeBbIE
TpyOKH, CTAOMINTPOHBI TIEIOMIETO pa3psiia, yCTAHOBKA MarHETPOHHOTO PACTIbUICHUS
YBH-82

10. METOOAUYECKUE YKA3ZAHUSA IJISA OBYYAIOLIUXCSA 11O
OCBOEHUIO JUCHUIIJIMHBI (MOY JIs1)

[To mucummummae «BakyymHas W Tuta3MeHHast SJCKTPOHHMKA)» YHTAIOTCS
JICKIIAU, TTPOBOJIATCS MMPAKTUUECKUE 3aHATUS U JabopaTOpHBIE pabOTHI.

OCHOBOW W3y4YeHUS JUCIUIUIMHBI SBISIOTCS JIGKIIMH, HAa KOTOPBIX
U3JIararoTCs HanboJiee CYIECTBEHHBIE U TPYIHBIC BOMIPOCHI, @ TAK)KE BOIPOCHI, HE
HAIeIIINEe OTPAKEHUS B YICOHOU JTUTEpaTypeE.

[IpakTHueckne 3aHATUS HANpPABJICHBI HA NPUOOPETCHHE MPAKTHYECKHUX
HABBIKOB pacyueTa yCTPONCTB BaKyyMHOHW W IIJIa3MEHHOW JJICKTPOHUKH. 3aHATHS
IIPOBOJISATCS ITyTEM PEIICHUS KOHKPETHBIX 3371a4 B Ay IUTOPHH.

JlabopaTopHbie pabOTHI BBHIMOIHAIOTCS HA TaOOPATOPHOM O00OPYIOBAaHUU B
COOTBETCTBHH C METOJMKAMHU, TPUBEJCHHBIMH B YKa3aHUAX K BBITTOJIHEHHUIO pa0oT.

Bup yueOHbIx

. J1eATeNnbHOCTh CTYIEHTa
3aHATUN

Jlexmus Hanucanne KoHCIEKTa JICKIMI: KPAaTKO, CXEMAaTHYHO, TTOCJIEI0BATEIBLHO
(DUKCUPOBATh OCHOBHBIC IIOJIOXKEHHUS, BBIBOJABI, (POPMYIHPOBKH,
000011IcHHS; TTOMeYaTh Ba)KHBIE MBICIH, BEIACIATH KIIOYEBBIE CJIOBA,
TepMuHBL. [IpoBepka TEPMUHOB, TOHITHU C TTOMOIIBIO SHIUKIONEINH,
CJIOBapeH, CIPABOYHHMKOB C BBIMUMCHIBAHUEM TOJIKOBAHUM B TETpaib.
O06o03HaYeHUE BOIPOCOB, TEPMHUHOB, MaTepuajga, KOTOPHIC BBI3bIBAIOT
TPYAHOCTH, IIOMCK OTBETOB B peKoMeHayeMou Jureparype. Ecnu
CaMOCTOSITCIIbHO HE yJaeTcs pa3o0paTrhCcs B MaTepHalie, HEOOXOIUMO
chopMyIUpOBaTh BOIIPOC W 3aJaTh MPEMOAABATEIII0 HA JICKIIUU WU HA
MPAKTUYECKOM 3aHSITHU.

HpaKTqucxoe KOHCHGKTI/IpOBaHI/IC PCKOMCHAYCMBIX HCTOYHHUKOB. PaboTa ¢ KOHCIIEKTOM
3aHATHUC HGKHHﬁ, IIOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM, IPOCMOTP




pEeKOMeHIyeMoM auTeparypsl. [IpocinymmBanne ayiuo- U BUACO3aNUCEN
M0 3aJlaHHOM TeMe, BBHIMOJIHEHHE pacueTHO-TpadUUECKUX 3a/laHui,
penIeHue 3a1a4 110 aJrOpUTMY.

JlaGopaTopHas
paborta

Jlabopatopuble ~ pabOThl  TMO3BOJISIIOT ~ HAYYUTHCS  MPUMEHSTH
TEOPETUYCCKUE 3HAHWS, IIOJIYYCHHBIC Ha JICKIUU TMPH PEIICHUN
KOHKpPETHBIX 3afad. YroObl Hauboyiee palyoOHATBbHO U  MOJHO
HCIIOJIb30BaTh BCE BO3MOXKHOCTH JTA0OPATOPHBIX ISl TOATOTOBKHA K HAM
HEO0OX0UMO: CJeyeT pa3o0paTh JIEKIHIO 10 COOTBETCTBYIOLIEH TeMme,
03HAKOMUTCSI C COOTBETCTBYIOIIMM pa3eiioM ydeOHHKa, popadoTarh
JOTIONTHUTENIPHYI0 JIUTEPaTypy M MCTOYHHMKH, PEIIUTh 3aJaddl |
BBITIOJTHHUTH JIPYTHE MHCbMEHHBIC 3a/IaHUs.

CaMocTosTeIbHas
paborta

CamocrosarenbHass paboTa CTYyAEHTOB CHOCOOCTBYET TIyOOKOMY
YCBOCHHS y4eOHOT0 MaTepraa 1 Pa3BUTHIO HAaBBIKOB CAMOOOPA30BaHUSL.
CamocrosTenbHas padoTa MpeanoaaraeT ciaeIyonue COCTaBISAIOIINeE:

- pabota ¢ TeKCTaMu: y4yeOHUKaMHM, CHPAaBOYHUKAMH, TOTIOJHUTEIEHON
JUTEPATYPOH, a TaKKe MPOpadOTKa KOHCIIEKTOB JICKIUH;

- BBIITOJIHEHHUE JIOMAITHHUX 33JaHUH U PACUETOB;

- paboTa HaJl TeMaMH JJIsl CAMOCTOSITEIBHOTO U3Y4YCHUS,

- yyacTue B paboTe CTy/ICHUECKUX HayYHBIX KOH(EPEHIINH, OTUMITHAT;

- IOJrOTOBKA K IPOMEKYTOYHOMN aTTECTALUU.

IToaroroBka x
IIPOMEKYTOYHOU
aTTecTaluu

['oToBUTBCS K MPOMEKYTOUHOM ATTECTALMM CIEAYET CUCTEMAaTHYECKH, B
TEUYEHUE BCEro ceMmecTpa. IHTEHCMBHAS OATOTOBKA JI0JKHA HAYAThCSI HE
MO3JHEE, YEeM 3a MECAL-NONTOpa A0 MNPOMEXKYTOYHOM aTTeCTaluu.
JlanHbple mepea dK3aMeHOM Tpu JHS d(PPEeKTUBHEE BCETO HCIOIH30BAThH
JUIS IOBTOPEHMS M CUCTEMaTU3allMy MaTepuaa.
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