MUHUCTEPCTBO OFPABOBAHUSA U HAYKH POCCUMCKOM ®EJIEPAIIMN
DenepajibHOE TOCYIAPCTBEHHOE OKIKETHOE 00pa30BaTe/ibHOE YUpe:KIeHne BbICIIero 00pa3oBaHust

«TOMCKHI TOCYAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJJUODJIEKTPOHUK»
(TYCVP)

HTYDYP s cnaprama o
“f UNIVERSITY JupexTop nemapramMeHTa o0pa3oBaHUs

JoEyraasT NOANHCAE 3ASKTEOHMDM NDImECk
Ceprugamar; 1obcfala-5tat-4f48-aef0-5584d2fd4E820
Bragesey: Tpoaw MNasen Commosms

LaacTaarenes: ¢ 19,01, 2016 no 15.09.20109

PABOYAA ITPOI'PAMMA JJTUCTIUTIJIMHBI
BaxkyyMHas ¥ m1a3sMeHHasi 3JIEKTPOHUKA

VYpoBeHs o0pa3oBaHus: BbiCclIee 00pa3oBaHue - 0aKajJaBpuaT

Hanpapnenue noarorosku / ciennanbHOCTh: 11.03.04 DieKTPOHUKA U HAHOIIEKTPOHHUKA
Hanpasnennocts (npodmis) / cienuanuzanus: MHKPO31eKTPOHHKA U TBEPAOTeIbHANA Y1eKTPOHHKA
®opma 00yueHus: OUHAast

@axynpreT: PIT, PakyabTeT 3JIeKTPOHHOH TeXHHUKH

Kadenpa: @3, Kagenpa puznueckoii 31eKTPOHUKHU

Kype: 3

Cemectp: 5

Y4eOusrii man Hadopa 2018 roma

Pacnipenenenne pabouero BpeMeHU

Ne Buapl yueOHOM AeSITENBHOCTH 5 cemectp Bcero Ennauner
1 Jlexuun 36 36 JacoB
2 [TpakTudeckue 3aHATHS 18 18 4acoB
3 JIaboparopHbie pabOTHI 12 12 4acoB
4 Bcero aynuTopHsbIX 3aHATHI 66 66 4acoB
5 W3 Hux B MHTEpakTUBHON popme 22 22 4acoB
6 CamocrosTenbHas paboTa 78 78 4acoB
7 Bcero (0e3 sx3amena) 144 144 4acoB
8 OO61as TpyI0eMKOCTh 144 144 JacoB
4.0 4.0 3.E.

3auer: 5 cemecTp

Tomck 2018

CornacoBaHa Ha noptane Ne 24118




Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 91 ot « 19 » 4 2018 r

JIMCT COI'NTACOBAHUA
PabGouass mporpamMMa JIUCHUIUIMHBI COCTaBJIIEHA C Yy4YeToM TpeboBaHUN (demepabHOrO

TOCyIapCTBEHHOTO 00pa3zoBareabHOro cTaHaapra Beiciiero oopasoanus (PI'OC BO) nmo HampaBieHUIO
noarotoBku (cneruanbHocTH) 11.03.04 DiekTpoHWKa W HAHOANEKTPOHMKA, yTBepKaeHHoro 12.03.2015

rojia, pacCMOTpeHa U of00peHa Ha 3aceqanuu kadenpsl D «  » 20 roma, mpOTOKOJI
Ne .

PazpaboTumk:
Houent kag. DI A. U. Akcenos

3aBeayromuii ooecneunBaroniei kad.
(O] I1. E. Tposin

Pabouas mporpamma TUCIUTUIMHEI COTTacoBaHa ¢ (DaKylIbTeTOM M BBITyCKaroIIeh kadeapoii:

Hexan ©®OT A. U. Bopouun

3aBeyroNInid BEITyCKAOIIEH Kad.

(O] I1. E. Tposin
OKCIIEepTHI:

npocdeccop TYCVYP. kadenpa
DNEKTPOHHBIC TPHOOPHI JI. H. OpnukoB

noreHT kag. OO H. A. YucroenoBa

CornacoBaHa Ha noptane Ne 24118 2



1. Heau u 3a1a4m QU CHUTLTHHBI

1.1. Heau TUCHUNIHHBI
[lenpt0 MUCHUIIIMHBI  sBIsSETCS (OPMUPOBAHWE HAYYHOWM OCHOBBI JJII OCO3HAHHOTO W
I[EJICHAIIPABIICHHOTO WCIOJIB30BaHUS MMOJYYCHHBIX 3HAHWUHN MPHU IKCIUTyaTally dJIEMEHTOB, IPUOOPOB U
YCTPOUCTB BaKYyMHOM U IJIA3MEHHOM JICKTPOHHUKH, a TAK)KE MPOSKTUPOBAHUS JICKTPOHHBIX CXEM Ha UX
OCHOBE.

1.2. 3agaum IMCHUIIITHHBI
— 3amavyeil AUCHUILUIMHBI ABJISETCA (POPMUPOBAHHE y CTYICHTOB CHCTEMbl 3HAHUU B 00JaCTH
(bu3uKH paboThl BAKYYMHBIX M TIJIa3MEHHBIX TPUOOPOB U YCTPOUCTB, CHOCOOHOCTH CTPOUTH MPOCTEHITHE
¢u3nUecKkne M MaTeMaTUYeCKHUe MOJEITU BAaKYyMHBIX U TUIA3MEHHBIX MPUOOPOB, MPUMEHSATH (U3UKO-
MaTeMaTHYeCKUN armapar JijIs pacueTa U MOJASITMPOBaHMS (PU3HUECKUX MPOIECCOB, TPOTEKAIOIINX B HUX.

2. Mecto aucunniimubl B ctpykrype OITIOII
Huctunnuna «BakyymHas u 1utasmenHas anektponuka» (b1.B.OJ1.16) orHocutcs x Omoky 1
(BapuaTuBHAas 4acTh).
[TpeamecTByOIIMMU  TUCLMIIMHAMH, (QOPMHUPYIOLUIMMHM  HadyajbHblE 3HAHUA, SBISIOTCS:
Maremaruka, Marepuansl 2JI€KTPOHHON TEXHUKH, TBepAOTEIbHAS NIEKTPOHUKA, DH3uKa.
[TocneayromumMu TUCHUIUIMHAMU ABISAIOTCA: KBaHTOBast M onTHyeckas 3J1eKTpoHuka, ITponeccel
MHKPO Y HAHOTEXHOJIOTHH.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AUCHHILINHBI

[Tponiecc n3yueHust JUCUMIUIMHBI HAapaBiieH Ha (GOPMHUPOBAHUE CISIYIOIUX KOMIIETEHIIUI:

— OIIK-5 crmocoOHOCTBIO HCIIONIB30BaTh OCHOBHBIE MpPHEMBI 0OpabOTKH M IPEICTAaBICHHS
AKCIEPUMEHTAJIbHBIX IaHHBIX;

— [IIK-2 cnocoOHOCTBIO apryMeHTUPOBAaHHO BbIOMpAaTh U pealu30BbIBaTh Ha IPAKTHKE
3pPEeKTUBHYI0 METOAUKY SKCIEPUMEHTAILHOIO UCCIIEI0OBaHUS ITapaMEeTPOB U XapaKTEpUCTUK IPUOOPOB,
CXEM, YCTPOMCTB M YCTAaHOBOK OJEKTPOHMKH M HAHOAJIEKTPOHUKH PA3IUYHOTO (YHKIHOHAIHHOTO
Ha3HAYCHMUS;

B pesynbrare usydeHus IUCHUIUIMHBI O0Y4atoIUNCs JOKEH:

— 3HATh — OCHOBBI (PM3MKH BaKyyMma, IUIa3Mbl U TBEPAOTO Teja; — MPUHLUIBI UCIOIb30BAHUS
¢usnueckux 3¢p¢eKkToB B BaKyyMe U B IUIa3M€ B MpuOOpax M YCTPONCTBaX BAKyyMHOH, IUIa3MEHHOMN
ANEKTPOHUKH; — KOHCTPYKLIMH, MapaMeTpbl U XapaKTEPUCTUKU M METOAbl MOJECIMPOBaHMS MPHOOPOB ,
CX€M, YCTPONCTB M YCTAHOBOK JIEKTPOHUKU U HAHOAJIEKTPOHUKH.

— yMeTb — AapryMEHTHPOBAHO BBIOMpaTh W pPEATU30BBIBATH Ha TMpaKTHKE 3(H(HEKTUBHYIO
METOIMKY OJKCIIEPUMEHTAIbHOTO MCCIIEOBAaHUs; — MPUMEHSATh METOJAbl pacyeTa IapamMeTpoB U
XapaKTEepUCTUK MPUOOPOB BaKyyMHOW M IUIa3MEHHOH 3JEKTPOHHMKH; — aHAIM3UPOBaTh MH(OPMAIUIO O
HOBBIX THIAX BAKYYMHBIX U IUIa3MEHHBIX TPUOOpaXx.

— BJajeThb — METOJaMHU 3KCIIEPUMEHTAIbHBIX HCCIEJOBAHUNM MapaMeTpoB U XapaKTEPUCTUK
MaTepuayoB, NPUOOPOB U YCTPOMCTB BaKyyMHOH M IJIa3MEHHOW 3JIEKTPOHUKH; - OCHOBHBIMH IPHEMAMHU
00pabOTKHU U MPeI0CTABICHUS IKCTIEPUMEHTAIbHBIX JTaHHBIX.

4. O0beM IMCUMIJIMHBI M BH/IbI Y4eOHOH padoThl
OO0mas TpyAO€MKOCTh NUCUUIUIMHBI cocTaBisieT 4.0 3aueTHBIX €IUHUIBI M IpEICTaBlIeHa B
tabnuue 4.1.
Tabnuua 4.1 — Tpy1oeMKOCTb JUCITUILIAHBI

Bunbl yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl

5 cemecTp
AyIUTOpHBIE 3aHATHS (BCETO) 66 66
Jlexnun 36 36
[TpakTHueckue 3aHATHS 18 18
JlaGopaTtopHbie paboThHI 12 12
W3 HUX B MHTEPAKTUBHON (hopme 22 22
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CamocrostenpHas padbora (Bcero) 78 78
OdopmiieHre 0TYETOB 110 TAOOPAaTOPHBIM paboTaM 16 16
[IpopaboTka JIEKITMOHHOTO MaTepuaa 40 40
[ToaroroBka K NpakTU4YECKUM 3aHATHSIM, CEMUHApam 22 22
Bcero (6e3 3x3ameHa) 144 144
OO0mmas Tpy10eMKOCTb, 4 144 144
3auetHbie Enunuiibt 4.0 4.0

5. Conep:xanue TUCHMILIHHBI

5.1. Pa3aesnsl JUCHUIIMHGLI 1 BUABI 3AHATHI
Paznensl AMCHMITITMHBI U BUJIBI 3aHSATUI PUBEACHBI B Tabmuie 5.1.
Ta6muna 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHITUH

HasBanus pa3aenoB AUCLUIIIAHEL ELrRE 808 &S mLBre =3¢ =
5 cemecTp

1 DMuccuoHHas AIEKTPOHUKA 9 8 8 27 52  OIIK-5,TIK-2
2 DNEeKTPOHHBIN TOTOK. 6 0 0 8 14 OIIK-5, TIK-2
3 YnpaBneHue 371eKTPOHHBIMU IOTOKaMU 5 8 0 14 27  OIIK-5, IIK-2
4 DnemeHTapHbIE MIPOLIECCHI B IJIa3MeE. 4 0 0 4 8 OIIK-5, TIK-2
5 OCHOBHEBIE CBOICTBA IIJIa3MBEI. 4 2 4 14 24  OIIK-5, IIK-2
6 Metonbl U3MepEeHUi NapameTpoB 4 0 0 6 10 OIIK-5, TIK-2
TUTa3MBl.
7 IlpuMeHeHHe TI1a3Mbl 4 0 0 5 9 OIIK-5, TIK-2
Uroro 3a cemectp 36 18 12 78 144
Uroro 36 18 12 78 144

5.2. Copep:xkanue pa3aesioB JUCHUIIMHBI (110 JIEKIIUAM)
ConeprxkaHue pa3ienaoB TUCIUILIHH (TI0 JEKIUSAM) IPUBEACHO B Tabmuiie 5.2.
Tabnuma 5.2 — Comeprkanue pa3aenoB TUCIUILTHAH (TIO JIEKIIHSIM)

(0]¢
MK
oC
M
bIC
KO

HazBanus pa3aciioB Coz[epx(aHI/Ie pa3aciioB JUCHUIIIMHBI 110 JICKIUAM

5 cemecTp

1 OmuccnonHas OCHOBBI 2JIEKTPOHHOM TEOPUH TBEPIOTO TENA. 9 OIIK-5,

IEKTPOHUKA DHepreTuyeckue 30Hbl B KpucTaiie. /[Buxenue [K-2
ANIEKTPOHOB B KpucTajuie. CTaTUCTHKA 3JIEKTPOHOB B
TBEPJOM Teje. DNEeKTPOIPOBOJHOCTh METAJIIOB U
MIOJIyIIPOBOAHUKOB. KOHTaKkTHas pa3HOCTh
noTeHuanoB. [I0BepXHOCTHBIN MOTEHIIUATBHBIN
Oapwep.

Hroro

2 DNeKTPOHHBIN MOTOK.  DJIEKTPOHHBIHN MOTOK, €r0 (POPMUPOBAHUE U 6 OIIK-5,
TPAHCIIOPTUPOBKA, UHTEHCUBHBIE U HEUHTECHCUBHBIE, [1K-2
PENSATUBACTCKUE U HEPEISATUBUCTCKHAE AIEKTPOHHBIE
MOTOKH, CIIOCOOBI (HOPMHUPOBAHHUS IIEKTPOHHBIX
MIOTOKOB Pa3IMYHON MHTEHCUBHOCTHU (3JIEKTPOHHBIE
MYUIKA U IPOXKEKTOPHI), TPAHCIOPTUPOBKA
AIIEKTPOHHOI'0 MOTOKA U CIIOCOOBI OTPAHUYEHUS €TO
HornepevyHbIX pa3mepoB. [IpeobpazoBanue sHepruu
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3 Ynpasnenue
ANIEKTPOHHBIMU ITOTOKAMH

4 DneMeHTapHbIE
IPOLIECCHI B ILIa3Me€.

5 OCHOBHBIE CBOWCTBA
[LIa3MBl.

AIIEKTPOHHOTO MTOTOKA B APYTHE BUIBI SJHEPTUH,
CIoCOOBI, OCHOBAaHHBIC HA B3aUMOJICHCTBUU C
BHEITHUMHU JIEKTPOMArHUTHBIMH TIOJISIMH,
sHepreTuueckuii 3¢ ekt B3anmonaerictBus. CriocoOsl,
OCHOBAHHBIC HA B3aUMOJICHCTBUH C TBEPABIMH TEIaAMHU
U CTPYKTypamu, 3GEKThl B3aUMOICHCTBHS
(KaToIOJIFOMUHECIICHIINS, KATOIOYCHIICHHE,
PEHTTEHOBCKOE M3IydeHue, HarpeB). [Ipumepbt
UCTIOJIB30BaHMs B TPUOOpaxX BaKyyMHOM
AIIEKTPOHUKH.

HUroro

VYipaBneHue 3JIeKTPOHHBIMY [IOTOKAMU.
OJNeKTpUYeCKHe U MarHUTHBIE CIIOCOOB! YIIPABICHUS
IUIOTHOCTBIO ¥ CKOPOCTBIO 3JIEKTPOHOB.
KBa3ucrarnyeckue u AMHaAMHUYECKUE CIIOCOOBI
ynpasieHus. [IpuMeps! HCronp30BaHus B IpudOpax
BaKyyMHOM 2JIEKTPOHUKHU

Hroro

Honu3zoBaHHbI ra3 u miasma. J1eMeHTapHbIe
MIPOLIECCHI B IJIa3M€ U HA MOTPaHUYHBIX
noBepxHOCTAX. OCHOBHBIE METOIbI T€HEpALIUU
ma3Mbl. Mozenu Juist ONMCaHus CBOMCTB TUIA3MBl.
D¢ deKTUBHBIC CEUCHUs B3aUMOJICHCTBHS.
Kynonosckue cronknoBenus. Heynpyrue
CTOJIKHOBEHMSI B IIJIa3Me IIEPBOTO U BTOPOrO poja.
[Tepeszapsnka. PekomOuHanust 3apsyKeHHBIX YACTHII.
JIBuKeHMe 3apsKEHHBIX YacTHII B IIJIa3Me.
petipoBoe 1 HanpaBIEHHOE JBUKECHHUE 3aPSKEHHBIX
YaCTHII.

Hroro

Tumnsl ra30BbIX pa3psnoB. OOIME CBONCTBA MJIa3MBbl.
Pagnyc [le6as1. KBazuHeHTpasbHOCTD MIa3MBI.
Knaccudukanus miasmsl. DIeKTpONPOBOIHOCTD
11a3Mel. SIBnenus nepeHoca. [1nazma B MarHuTHoM
nosie. Konebanus. HeycToH4MBOCTH ¥ MU CCHOHHBIE
CBOICTBA IJ1a3Mbl

HUrtoro

OIIK-5,
[1K-2

OIIK-5,
[1K-2

OIIK-5,
[1K-2

6 MeTonb! u3mMepeHuit
apaMeTpoB IJIa3MBbl.

7 IlpuMeHeHune TIa3Mbl

N3nydyenus miazmel. MeTobl YCKOPEHUS
MJIa3MEHHBIX MIOTOKOB. /lnarnocTuka napamMmeTpoB
MmIa3MBbl. 30HIOBBIM METOJ TUAarHOCTUKH. OIMHOUYHBIN
30H. JIBOWMHO# 30HA. DMUCCHOHHBIN 30H1. MeToan!
CBUY u 51a3epHON JUAarHOCTHKY TUIa3Mbl

Hroro

IIpumeneHne nna3Msl B ANIeKTpoHUKe. [1na3MeHHbIe
MCTOYHUKHU MOHOB ra3oB U MeTasuloB. I1na3MeHHbIe
VMCTOYHUKH 3JIEKTpOMeTaILIOB. I nasmenHbIe
TEHEPATOPHI U YCKOPUTEIIU

HUroro

OIIK-5,
[1K-2

OIIK-5,
[1K-2

Hroro 3a cemecTp

36
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5.3. Pazgeqbl AMCHUILUIMHBI U MEKIUCHMIUIMHAPHbIE CBS3H € 00ecneYnBAKIMMHU (TIPeabIyIUMH)
U o0ecnieynBaeMbIMU (MOCTEAYIOIIUMH) TUCHUILTHHAMHA
Paznmensl MUCIUTUIMHBI U MEXIUCUUIITMHAPHBIC CBSI3U ¢ 00SCIICUYUBAIONTUME (TIPEIBITYITIMHI) U
obecrieunBaeMbIMH (TIOCJIETYIONTUMH ) TUCITUTUTMHAMHE TIPEICTaBICHBI B TabuIe 5.3.
Tabnuua 5.3 — Paznesnbl IUCHUIUIMHBI M MEXAUCLIUIIIIMHAPHBIE CBA3H

Ne paznenoB qaHHOUW TUCHMIUIMHBL, 11 KOTOPBIX HEOOXOIUMO

HauMeHOBaHHE TUCLIUILINH n3yyeHHe 00eCTIeYNBAIOIINX U 00€CIIeUNBACMbIX JUCHUTUINH
1 2 3 4 ) 6 7
[IpenmecTByronme 1UCHUILTUHbBI

1 Maremaruka + + + + + + +

2 MarepuaJbl 3J1eKTPOHHON + + + + +
TEXHUKH

3 TBepaoTenbHas SIEKTPOHUKA + + + + + +

4 dusnka + + + + + + +

[Tocnenyromuye AUCIUILTAHBI

KBanToBas u ontudeckas

+ + + + + + +
DIIEKTPOHHUKA
[Tpoueccer _ MHKpO u + + + + + + +
HAHOTEXHOJIOTUH

5.4. CooTBeTcTBHE KOMIIETEHUM I, GOopMHUPYyeMbIX IPH U3Yy4YeHUH AUCHUIIIMHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIMETEHUUH, (HOPMUPYEMBIX MPH H3YyYEHUH AWCLHMILIMHBI, U BHUJIIOB 3aHITUN
IpeJIcTaBlIeHO B Tabnuue 5.4.
Tabmuua 5.4 — CooTBeTcTBUE KOMIIETEHIUH, (OPMHUPYEMBIX MPU W3YYEHUU TUCIHHUIUIMHBI, U BHJIOB

3aHITUN

g E Bus! 3aHATHI

é E’ = ° —sefs SR Ssge DopMbI KOHTPOJIS

OIIK-5 + + + + KonTponbHas pabora,
Koncnekr caMonoaroToBKH,
CobecenoBanue, OTUeT 10
nmabopaTopHoii padoTe,
Omnpoc Ha 3ansaTHsIX, Tect

ITK-2 + + + + KonTpomnpHnas pabdora,
KoHcmekT caMonoAroToBKy,
CobecenoBanue, OTUeT 1Mo
naboparopHoii padoTe,
Ompoc Ha 3ansATUsX, TecT

6. UnTepakTuBHBIE MeTOABI U GOPMBI OPraHU3ALUHN 00yUCHH S
TexHOMOruM NHTEPAKTUBHOTO O0YUEHHSI ITPH pa3HbIX (hopMax 3aHATUN NpuBeneHbI B Tabnue 6.1.
Tabnuua 6.1 — TexHOTOTHMH UHTEPAKTUBHOTO O0YUYEHHUsI PU Pa3HbIX (PopMax 3aHATUI

HNHTepakTuBHBIE HuTtepakt
HNHTepakTuBHBIE
MeTtoast nabopaTopHbIe 3aHATHS, ~ HBHBIC Bcero, 1
IIPaKTUYECKUE 3aHATHS, 4
q JeKUUH, 4
5 cemecTp

[Ipesenramnuu ¢ 2 1 4 7
HCII0JIb30BaHUEM
MyJIbTUMEANA C
o0cyKIeHHEeM
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Pabora B komaHe

PCH_IGHI/IG CI/ITyaHI/IOHHBIX
3a7a4

Hroro 3a cemectp: 12 22
Utoro 12 22
7. JIabopaTopHbie padoThI
HaumeHnoBanue nabopaTopHbIx paboT npuBeaeHo B Tabnuie 7.1.
Tabnuma 7.1 — HaumeHnoBanue 1ab0paTopHbIX paboT
o]
Hazpanus pa3znenos HaumenoBanue nabopaTopHbIx padoT 2 E8.= 8 e
5 cemecTp
1 ODMuccruoHHas N3MepeHnne KOHTaKTHOW Pa3HOCTH MOTEHIIMAJIOB. 8 OIIK-5,
3NEKTPOHUKA UccnenoBanue TepMOTIEKTPOHHON AIMUCCHH. [K-2
Hccnenoanue HOTOAIEKTPOHHON SMUCCHU.
HccenenoBanre BTOPUYHOM DIIEKTPOHHON SMUCCHUHU.
Hroro
5 OCHOBHBIE CBOMCTBA UccnenoBanne naaukaropuoi nanenu I'UIT 32*32 OIIK-5,
TIJ1a3MBbl. Vrtoro I1K-2
Hroro 3a cemectp 12
8. [IpakTHyeckue 3aHATHS (CEMUHAPHI)
HaumeHnoBanue mpakTHUECKUX 3aHATUI (CEMUHAPOB) MIPUBEACHO B Tabnuiie 8.1.
Tabnuua 8.1 — HaumeHoBaHME MPAaKTUYECKUX 3aHATHI (CEMUHAPOB)
) o]
HasBanwus pa3ienos HauMeHOBaHME MPAKTHYECKMX 3aHATHil (cemunapoB) ; 3 £ 8.5 & 8
5 cemecTp
1 Omuccnonnas TepmonnekTpoHHas smuccus. POTONEKTPOHHAS 8 OIIK-5,
IEKTPOHUKA smuccus. BropudHast 27eKTpOHHAs SIMUCCHS. [K-2
ABTO3JIEKTPOHHAS SMUCCHS.
Hroro 8
3 Ynpanenue JIBUKeHUE 3apsyKEHHBIX YaCTHUI B MOJISIX 8 OIIK-5,
SNEKTPOHHBIMH MOTOKAMH  r o 3 IK-2
5 OCHOBHEBIE CBOMCTBA 30H70Bas IMAarHOCTHKA 2 OIIK-5,
TIJ1a3MBl. Vroro 2 [1K-2
Hroro 3a cemectp 18

9. CamocrosiTesibHasA padoTa

Buasl camocrosiTenbHON paboThl, TPYAOEMKOCTh U (OPMUPYEMbIE KOMIIETEHIIMH PE/ICTABIEHBI B

Tabmue 9.1.

Tabnuma 9.1 — Busbl caMocTosTeNbHOM paboThl, TPYA0EMKOCTh M (hOpMUpPYEMble KOMIIETEHIHH

Hazpanus pa3aciioB

1 DMmuccuonHas
AIIEKTPOHUKA

. 2 o0  E
Bunel camocTosTenbHON > A 23 S
paGoTHI 83535 ¢
5 cemecTp
IToxroroBka k 8 OIIK-5,
NPAaKTUYECKUM 3aHATHIM, [1K-2
CEeMHHapaM
[TpopaboTKa JEeKIIMOHHOTO 7
Marepuaia

(I)OpMLI KOHTPOJIA

Kontponbhas padora,
Ornpoc Ha 3aHATHUSX,
Otuer no naboparopHoit
pabote, Tect
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OdopmiteHre 0T4eTOB 1O
nabopaTropHbeIM paboTam

12

Utoro 27
2 DNEeKTPOHHBIN MOTOK. [TpopaboTka JIEKIIMOHHOTO 8 OIIK-5, Omnpoc Ha 3ansTusx, Tect
Marepuasa I1K-2
Hroro
3 Ynpasnenue [ToaroroBka k OIIK-5, Koncnekr
AIIEKTPOHHBIMU MIOTOKAMH  TIPAKTUYECKUM 3aHSTUSIM, [1K-2 CaMOIIO/ITOTOBKH,
CEeMHHapaM KonTponbnas pabora,
[TpopaboTka JIEKITMOHHOTO 6 Onpoc Ha sanATHsX, TecT
Mmarepuala
Utoro 14
4 DneMeHTapHbIE [TpopaboTka JIEKIIMOHHOTO 4  OIIK-5, | KoHnrtponbHas padora,
MPOIECCHI B IJIa3MeE. Marepuasa I1K-2 Onpoc Ha 3anarusx, Tect
UTtoro 4
5 OCHOBHBIE CBOMCTBA IToaroroBka k OIIK-5, Onpoc Ha 3aHATHSX,
TJIa3MBI. MPAKTUYECKUM 3aHATHUSIM, [1K-2 Otyet no naboparopHoit
CeMHUHapaMm pabote, CobecenoBanue,
[TpopaboTka JIEKITMOHHOTO 4 Tecr
Mmarepuala
OdopmieHre 0T4eTOB 10 4
nabopaTopHBIM paboTam
Htoro 14
6 Metobl u3MepeHui [IpopaboTka JIEKITMOHHOTO 6 OIIK-5, Koucnekr
MapaMeTpoB IJIa3MBbl. Marepuana [1K-2 caMonoAroToBku, Onpoc
Hroro Ha 3aHaTHIX, TecT
7 IlpuMeHeHune TIa3Mbl [TpopaboTka JIEKITMOHHOTO OIIK-5, Koncnekr
Marepuaia [1K-2 camoIoAroToBku, Omnpoc
Hroro 5 Ha 3aHaTHAX, TecT
Hroro 3a cemectp 78
Hroro 78
10. KypcoBas pa6ora (mpoeKr)
He mpenycmorpeno PVYIL

11. PeiiTuHroBasi cucreMa JJisi OLleHKH YCIIeBAeMOCTH 00y4YaI0IIUXCS

11.1. baniabHbIe OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIS
Tabnuna 11.1 — bannbHbIe OLEHKH TSI SJIEMEHTOB KOHTPOJIS

. N MaxkcuManbHBIN
. MaxkcuManbHbIN MaxkcuManbHbIN
DneMeHTHl y4eOHOI 6asu 3a mepuosa Bcero 3a
6amn Ha 1-yto KT ¢ Gam 3a mepuon
JIESITETbHOCTH Mexny 2KT u na ceMecTp
Hauana cemectpa  Mexnay 1KT u 2KT
KOHEIl ceMecTpa
5 cemecTp
Koncnekr 6 6 5 17
CaMONOJrOTOBKU
KonTponpHas padota 6 8 7 21

CornacoBaHa Ha noptane Ne 24118



Ornpoc Ha 3aHATHIX 5 5 5 15
Otuer o maboparopHoi 6 6 7 19
pabore

CobecenoBanue 4 4 3 11
Tect 6 6 5 17
Hrtoro makcumym 3a 33 35 32 100
epUo.

Hapacraromum nrorom 33 68 100 100

11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0aIOB B OLICHKH 32 KOHTPOJIBHBIE TOUKH MIPE/ICTaBICH B Tabmuie 11.2.
Tabmuma 11.2 — Ilepecuet 6ay10B B OIIEHKH 32 KOHTPOJIBHBIE TOYKH

bayuel Ha 1aTy KOHTPOJIBHOM TOUKHU Onenka

>90% ot MakcuMaIbHOM cyMMBbI OasuioB Ha naty KT 5

Ot 70% no 89% ot makcumanbHOK cymMbl OaisoB Ha gaty KT

4
Ot 60% 10 69% oT MakcUManbHON cyMMbI OaiioB Ha nary KT 3
2

< 60% oT MakcuManbHOU cymMMbl OaioB Ha aaty KT

11.3. Ilepecyetr cyMMbI 0a/1710B B TPAAULMOHHYIO H MEKIYHAPOAHYIO OLIEHKY
[Tepecder cymMbl OaIioB B TPAIUIIMOHHYIO M MEXTyHAPOIHYIO OICHKY MPEICTaBICH B TAOIHIIE
11.3.
Tabmuma 11.3 — IlepecueT cyMMbI OaJUIOB B TPAAULIIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY

Hrorosast cymma Ganos,

Onenka (I'OC) YYHTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

HK3aMEeH

5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TJINYHO)
85-89 B (ouensn xoporo)

4 (xopolo) (3a4TeHO) 75-84 C (xoporto)
70-74
65 - 69 D (ynoBneTBopUTEIBHO)

3 (YIOBIETBOPUTEIHHO) (3aU4TEHO) 60 - 64 E (HoCpeicTaeio)
2 (HeyROBIIETBOPHTEHHO) (HE Huxe 60 6amios F (meynoBneTBopHUTEIBHO)

3aYTEHO)

12. YueOHO-MeTOAMYECKOE U HH(OPMAIITUOHHOE 00ecTieyeHHue TUCHMIINHBI

12.1. OcHoBHas JaUTEpaTypa

1. BakyymHas M Iuta3MeHHas 3JeKTpoHHKa: YuebHoe mocobue / butnep JI. P. - 2007. 151 c.
[OnexTponnbiii pecypc] - Pexxum pgocrynma: http://edu.tusur.ru/publications/545, nara oOparmenus:
23.04.2018.

2. BakyymHas W mua3MeHHas dJIeKTpOHHMKA: YueOHoe mocoome / AkcenoB A. U., Okec E. M.,
3nobuna  A. . - 2018. 165 c. [DOnekrponHsli  pecypc] - Pexum  gocryna:
https://edu.tusur.ru/publications/7236, nata oopamenus: 23.04.2018.

3. CymkoB A./]. BakyymHas snextpoHuka. OU3NKO-TEXHUUYECKHE OCHOBHI : yueOHOe rmocodue
1utst By30B - CII0. : Jlans, 2004. - 462 c. (manuune B Oubnroreke TYCVYP - 37 ok3.)

12.2. lononHuTEIBHAS IUTEPATypa
1. BakyyMmHbIe U IUIa3MEHHBIE MPUOOPHI U ycTpoicTBa: YueOHoe mocobue / AkxcenoB A. U. -
2018. 131 c. [DOnexrponnslii pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/7241, nara
obpamenus: 23.04.2018.
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2. Cobones B.JI. dusnueckue OCHOBBI AIEKTPOHHOW TEeXHUKHM: YueOHUMK i BY3o0B.- M.:
Bricmas mkomna, 1979. — 448 c. (manmuuue B 6ubmmotexke TYCYP - 42 5k3.)

3. ®punpuxoB C.A., MoBuun C.H. ®usnueckrie OCHOBBI IEKTPOHHOW TEXHHWKHU: YUYEOHUK IS
BY3o08 .-M.: Beicmras mikosna, 1982. — 608 c. (Hanmnuue B onbmuorexke TYCVYP - 18 3k3.)

12.3. YueOHO-MeTOAUYECKHE MOCOOU

12.3.1. O0s3aTe/ibHbIE Y4eOHO-MeToAuYecKHre Noco0us

1. BakyymHas u miia3MeHHas JIEKTPOHMKA: MeTonndyeckue yka3zaHus K JaOoparopHbIM padoTam
/' AxcemoB A. WM. - 2018. 82 c¢. [OnekrponHeii pecypc] - Pexum nmocryma:
https://edu.tusur.ru/publications/7238, nara oopamenus: 23.04.2018.

2. BakyymHas u 11a3MeHHas DSJEKTPOHHMKA: MeToauvecKue yKa3zaHUs K MPaKTUYECKUM
saastusM  / AxceHoB A. M. - 2018. 39 c. [Onekrponnslii pecypc] - Pexum pgocryma:
https://edu.tusur.ru/publications/7237, nara oopamenus: 23.04.2018.

3. BakyymHas ¥ ma3MeHHas JJEKTpOHWKA: MeToAudYecKue yKa3aHHsS IO CaMOCTOSTEIbHOMN
padore / AxcenoB A. M. - 2018. 18 c. [DnexrpoHHsni pecypc] - Pexum npocryma:
https://edu.tusur.ru/publications/7239, nara oopamenus: 23.04.2018.

12.3.2. Y4yeOHO-MeTOAUYECKHE TTOCOOUS JIsl JIMI] C OTPAHNYEHHBIMUA BO3MOKHOCTSIMH 3/10POBbSI M
HHBAJU/I0B

Y4eOHO-MeTOqMYECKHEe MaTeprabl sl CAaMOCTOSTEIbHOW M ayIuTOPHON pabOThl 00YJarOIIXCs
U3 YKCIA JIML C OTPAaHUYEHHBIMU BO3MOXHOCTSIMM 3/J0POBbS M MHBAJIUOB MPEIOCTABISAIOTCSA B (popMmax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS UH(POPMALIIH.

JL1s1 1ML ¢ HAapyLIeHUSIMH 3PeHust:

- B (hopMe 3JIEKTPOHHOIO IOKYMEHTA;

- B IIe4aTHOW (hopMe YBEITMUYEHHBIM IIPH(PTOM.

JI1s1 1M1 ¢ HApYLIeHUsSIMM CJIyXa:

- B (hopMe 3JIEKTPOHHOIO IOKYMEHTA;

— B reyatHou (opme.

JLst 1M1 ¢ HapyLIeHUsIMH OIIOPHO-ABUTaTeJILHOIO aNnapara:

- B (hopMe AIIEKTPOHHOI'O TOKYMEHTA,;

- B MIe4aTHO (opme.

12.4. TIpodeccnonaabHbie 0a3bl JAHHBIX M HHPOPMAILIMOHHBIE CIIPABOYHbIC CHCTEMBI
1. Oo0pa3oBarenbHbIi MOPTAT YHUBEPCUTETA, OMOINOTEKAa YHUBEPCUTETA

13. MarepuajbHO-TeXHHYecKOe o0ecniedeHHe TUCHUILINHBI U TpedyeMoe NpOorpaMMHoe
o0ecrneyenmne

13.1. O6uue TpedoBaHNS K MATEPHATbHO-TEXHMYECKOMY M MPOrPAMMHOMY 00ecredeHn 0
AMCUMILTUHBI

13.1.1. MarepuaJIbHO-TeXHHYECKOE M IPOrpaMMHOe o0ecredeHne I JeKIUOHHBIX 3aHATHI
I[J'ISI IMPOBCACHUA 3aHATHI JICKOIMOHHOI'O THIIA, T'PYIIIOBBIX WU WHAWBUAYAJBHBIX KOHC}UILT&HHﬁ,
TEKYIIET0 KOHTPOJS M MPOMEXKYTOYHOH aTTecTallMM HCIOIb3yeTcsl yueOHas ayluTOpHs C KOJIMYECTBOM
II0Ca/I0YHBIX MeCT He MeHee 22-24, 000opyaoBaHHas AOCKOM U cTaHIapTHOW yueOHOU Mebenbto. Mimerorcs
JIEMOHCTpallMOHHOE 000pyloBaHHE U Y4eOHO-HAIISAHbIE MOcOoOus, oOecreynBaroNIe TeMaTHYeCKue
WIUIFOCTPALMH 110 JIEKIIMOHHBIM pa3ieiaM IUCIIAIIINHEL.

13.1.2. MarepuaJIbHO-TeXHHYECKOE M IPOrpaMMHOe obecredeHue Il NPAKTHYEeCKUX 3aHATHI

VYyeOHnas naboparopus

yueOHasi ayIUTOpHs JUIs MPOBENEHUS 3aHATUN MPAKTUYECKOTO THUMA, ydeOHas ayJuTopus s
MIPOBEJICHUS 3aHATUHN J1a0OpaTOPHOIO THUIA, MOMEIIEHUE JJii KYpCOBOTO IMPOEKTUPOBAaHUS (BBIMOIHEHUS
KypCOBBIX pa0oT), MOMEIIEHHUE [T TPOBEICHUS TPYIIOBBIX U WHAWBUYaIbHBIX KOHCYIBTAIMI

634034, Tomckast obnacte, . Tomck, Bepmununa ynuna, a. 74, 110 ayx.

Onucanue uMeromierocs 000py10BaHuUs:

- JIaGoparopHble cTeHab! (6 mT.);

- UsmepuTenbHble TpUOOpHL;
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- Jlocka MarHUTHO-MapKepHasi;

- Onrrnueckas ckambss OCK-4;

- [Tomemmienue U1t XpaHeHUs yueOHOTo 000pyIOBaHHUS;
- KommiekT cnenuanu3upoBaHHON yaeOHOM MeOem;

- Pabouee mecTo mpenogaBares.

[IporpammHuoe obecrieueHue He TpeOyercs.

13.1.3. MarepuaJibHO-TeXHHYECKOE U IIPOrPaMMHOe o0ecredyeHue sl J1a00paTopHbIX padoT

Yyebnas 1aboparopus

yueOHasi aymuTOpus JUIS MPOBEIACHUS 3aHSATHI MPAKTUYECKOTO THIA, ydeOHas ayauTOPHs IS
MIPOBEJICHUS 3aHATUH J1a0OpaTOPHOIO THUIMA, MOMEIIEHUE IJi1 KYpCOBOTO IMPOEKTUPOBAaHUS (BBIMOIHEHUS
KYPCOBBIX PaboT), MOMEIICHUE AJIsi TPOBEACHMSI TPYIIIOBBIX U WHINBUIYIBHBIX KOHCYIBTAIIUN

634034, Tomckas obnacts, . Tomck, Bepmnuna ynuna, a. 74, 313 ayg.

Onucanue uMmeroIerocs 000pya0BaHus:

- JJaboparopusbie crenbl (16 mrt.);

- U3mepurenbHbie TpUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- [Tomemenue st XxpaHeHus y4e0HOTO 000PYIOBaHHS,

- Kommnekt cnenuanu3upoBanHoi yueOHo# Mebenu;

- Pabouee mecto npenogasares.

[TporpammHuoe obecrieueHre He TpeOyeTcs.

13.1.4. MarepuaJibHO-TeXHHYECKOE U IPOrPAMMHOe o0ecredyeHue 1JIsl CAMOCTOSITeIbHOM padoThl
Jns camocTosTenbHOM paboThl MCHONB3YIOTCA y4eOHbIE ayIUTOPUU (KOMIIBIOTEPHBIE KIIACChl),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast 06macTb, . Tomck, Jlennna mpocrekr, 1. 40, 233 ay.;
- 634045, Tomckast o6macTb, . Tomck, yi. Kpacnoapmetickas, a. 146, 201 ayn.;
- 634034, Tomckast ob6nacTs, I. Tomck, Bepimnuna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06macTb, I. Tomck, Bepmmanna yuma, 1. 74, 207 ayn.

CocraB 000pya0OBaHUsA:

- yueOHast mebeb;

- KOMITIBIOTCPHI;

- KOMIBIOTEPHl MOJKIIOUEHbI K ceTh «HTepHeT» M 00ecnednBaroT JOCTYI B DIEKTPOHHYIO
“H(pOPMAITMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCHUTETA.

[Tepeuenp mporpaMMHOTO 00€CTICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepua/ibHO-TeXHH4YECKOe o0ecredyeHre JUCIUIITMHBI 1JIs1 JIMI[ C OTPAHHYeHHBIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIU/10B

OcBoeHME NUCHUIUIMHBI JIMLIAMUA C OTPaHMYEHHBIMU BO3MOKHOCTSIMH 310POBbsl M MHBAJIUAAMHU
OCYIIECTBIISIETCS C UCIOIb30BAHUEM CPEJICTB O0YUEHHS OOILIEro U CIelnaabHOrO Ha3HAUYEHU .

[Tpu 3aHATHAX € OOy4YalOIIMMHUCS € HAPYLIEHHSIMH CJIyXa MPEeJyCMOTPEHO MCIOIb30BAHUE
3BYKOYCWJIMBAIOLLIEH amnmaparypbl, MYJIbTUMEIUNHBIX CPEICTB MW JPYrUX TEXHUYECKHX CpEICTB
npuema/mepenadu ydeOHOW MH(pOpPMALUU B JAOCTYHHBIX (opMax, MOOMIIBHOW CHUCTEMBI MpEMOiaBaHUs
Ui 00y4aronuXcsi ¢ MHBAIMIHOCTBIO, MOPTAaTUBHOM MHAYKIIMOHHOW CHUCTEMbI. YueOHas ayAuTOpHus, B
KOTOpPOW 3aHMMAIOTCSl OOyyaroIiuecss ¢ HapylIeHHEeM CilyXa, 00opyloBaHa KOMIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOH, BUICOTEXHUKOU, NIEKTPOHHOMN JOCKOH, MYIBTUMEIUNHON CUCTEMOM.
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[Tpu 3aHATHSAX ¢ OOYUYAIONUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HMCIIOJIb30BaHUE B
JIEKIMOHHBIX U YU€OHBIX ayAUTOPHUSIX BO3MOKHOCTH NMPOCMOTPA YIaJeHHBIX 00bEKTOB (HAalIpuMep, TEKCTa
Ha JIOCKE WM CJlai/ia Ha 9KpaHe) MPU TOMOIIY BUACOYBEIHMUUTENCH ISt KOM(POPTHOTO MPOCMOTpa.

[Ipu 3aHATHAX ¢ OOYyYaOIIMMHUCA € HAPYLIEHHMSIMM OIOPHO-IBHMIaTeJIbHOIO Aammapara
WCIIONIB3YIOTCSl aJIbTepHATHBHBIC YCTPOWCTBa BBOAA HMH(OpPMAIMM WU JPyrue TEXHUYECKUE CPEICTBA
npueMa/nepenadd yaeOHoi mH(opMaIuu B JOCTYMHBIX (popmax, MOOMIBHON CHUCTEMBI OOydYeHUsS s
JIIOJIEH C MHBAJIUIHOCTHIO.

14. OueHoYHbIE MAaTEPHAJIBI H METOAUYECKHE PEKOMEHIAIMHU 110 OPraHU3ANUM H3YYeHUs
JTUCHHUILTNHEI

14.1. Conep:xaHue OLEHOYHBIX MATEPUAJIOB M METOAUYECKHUE PEKOMEHIAlUU
s oneHKH cTeneHu C(POPMUPOBAHHOCTH M YPOBHSI OCBOEHUS 3aKPEIUICHHBIX 3a JUCIHILIAHON
KOMIIETEHIIUH UCIOJIb3YIOTCS OLIEHOUYHbIE MaTepUalibl B COCTaBE:

14.1.1. TecToBble 3a1aHus
1. KakoMy 3akoHY NOAYMHSETCS pacHpeaeIeHUE HIEKTPOHOB 110
CKOpPOCTSIM ?
. 3akony bonbumana;
. 3akony Makcgeia
. ITo 3axony CroneroBa
. I1o 3axony DiiHiITEliHA

A~ WDN B

. Kakas ariekTpoHHas MyIIKa CYUTACTCS BEICOKOTICPBUAHCHOM?
. 3HaYeHUeE NEPBEaHCA MEHbIIIE 10° A/B*?
. BHaueHue nepsearca Gonbure 10° A/ B*?
. 3HaYEHUE NepBEaHCa MEHbIIIE 10° A/B*?
. BHaueHue nepsearca Gonbure 10° A/ B*?

A WODNEDN

3. [Tox kakuM yIIIOM K ONTHYECKON OCH pa3MEIIeH yIPaBISIONIHNA AIeKTpoy B mymike [Tupca?
[Ton kKakuM yIJIOM K ONTHYECKOM OCH pa3MEIlEH YIPaBIIAIOMINI 31eKTpo B nytke [Tupca?

1. 30 rpagycoB

. 60 rpanycos

. 67,5 rpagycoB

. 45 rpanycos

AW

. ITo kakoMy 3aKOHY U3MEHSAETCS TOK NIEKTPOHHOM ITyIIKU?
. I1o 3axony crenenu «3/2»

. Io 3akony cTeneHu «5/2»

. I1o 3akony crenenu «1/2»

. ITo 3akony «7/2»

~PrOWONRE D>

5. Kakoe u3imydeHue Ha3bIBalOT TOPMO3HBIM PEHTT€HOBCKUM U3Iy4eHUEM?

1. UsnydeHue, cBSI3aHHOE C B3aUMOJCICTBHEM YCKOPEHHBIX JJIEKTPOHOB CO CBOOOJHBIMU U
CBSI3aHHBIMU 3JIEKTPOHAMH KpUCTaIa

2. 3mydenue, CBI3aHHOE C B3aMMOJICHICTBUEM MEUIEHHBIX 3JIEKTPOHOB C MOJIEKYIaMH ra3a

3. W3znydeHue, CBA3aHHOE C B3aUMOJICHCTBHEM MEUICHHBIX OJJEKTPOHOB C 3JIEKTPOHAMHU
KpHCTaJIa.

4. V3nyueHue, CBA3aHHOE C B3aMMOJICHCTBHEM YCKOPEHHBIX SJIEKTPOHOB CO CBOOOIHBIMU U
CBSI3aHHBIMU 3JIEKTPOHAMH KpHCTaJLIa

6. Kakoe m3irydeHre Ha3bIBalOT XapaKTEPUCTHIECKUM PEHTTEHOBCKUM U3TydeHHEM?

1. M3nyudenue, cBA3aHHOE C B3aMMOJICHCTBHEM YCKOPEHHBIX JJIEKTPOHOB B INIyOMHE aTOMOB, C
MIPUHAJICKAIUMA UM IEKTPOHAMHU

2. W3nydeHue, CBA3aHHOE C B3aUMOICHCTBUEM MEJICHHBIX JJIEKTPOHOB C AICKTPOHAMHU
KpHuCTaja
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3. Uznyuenue, cBsi3aHHOE C B3aMMOJICHCTBHEM MEIJICHHBIX 3JICKTPOHOB C MOJIEKYJIaMH Ta3a
4. M3nydeHue, CBA3aHHOE C B3aMMOJACWCTBUEM YCKOPEHHBIX JJIEKTPOHOB B INIyOMHE aroMoB, C
MPUHAICKAIIIME UM DJIEKTPOHAMU;

7. Ilpu xakoM THIE CTOJKHOBEHHI HaJETAIOUIUN AJIEKTPOH MEPEIACT CBOIO DHEPTHUIO JIEKTPOHY
KpucTasia?

1. Ynpyroe cTonkHoBeHME

2. Takux coymapeHHI He CYIIeCTBYET

3. [Ipu Bcex THMax CTONKHOBEHUM

4. Heymipyroe CTOJIKHOBEHHE

8. Ilpu kakoM THIle CTOJKHOBEHHI HaJETAIOIIMi SJIEKTPOH HE TMEpeJacT CBOI HSHEPTHUI0
AIIEKTPOHY KpHcTaia?

. Heynipyroe cTonkHoBeHue

. IIpu Bcex BUAAaX CTOJIKHOBEHUH.

. Takux coynapeHuii He CYIIECTBYET.

. YIIpyroe CTOJIKHOBEHHUE

A WDN

. HazoBuTE OCHOBHYIO XapaKTEPUCTUKY KaToaa.

. 3aBHCUMOCTh 3PPEKTUBHOI pabOTHI BBIXOJa OT MaTepuasa Karoaa
. 3aBUCUMOCTb TOKa IMUCCHUU OT CII0Cc00a Harpesa Karoja

. 3aBHCUMOCTH 3PPEKTUBHOI pabOTHI BBIXOA OT TOJNILIMHBI KaTO/1a
. 3aBUCUMOCTb TOKa IMUCCUU OT TEMIIEpaTyphl Karoia

A~ WD O

10./];1s1 KaKuX KaToJ0B MPUMEHSETCSI TapaMeTp AOMYCTHMAS IIOTHOCTh KaTOHOTO TOoKa?
1. Jlns naHTaH-00pUIHBIX KaTOMIOB.

2. JInst akTHBUPOBAHHBIX KaTOIOB.

3. [l HeaKTMBUPOBAHHBIX KaTOIOB

4. JInst BceX TUIOB KaTo/I0B

11. Kakoii 31eKTpOHHBIN MY4YOK CUMTAETCS MapaKkCHaIbHbII?

1. Ecnu TpaeKTopHH 3JIEKTPOHOB MapasliesIbHbI

2. OTCyTCTBYET CHMMETPHSI OTHOCUTEIIEHO ONITUYECKOH OCH

3. PaccrosHHe OT ONTHYECKOM OCH J0 KpalHEero 3JIeKTpOHa MHOTO MEHbIE KBajpara 3TOro
paccTosiHusl.

4. PaccTosiHHE OT ONTHYECKOW OCH JI0 KpalHero sJeKTpoHa MHOro Oolnblle KBajapara 3TOro
paccTosiHusl.

12. Yro mpeacTaBiseT cOOOH AIIEKTPOHHAS MyITKa OCIIIIIOrpaduueckux Tpyook?
1. CummeTpuyHast TMH3a

2. IMmMepcHoOHHas JIMH3a

3. KBagpynonwsHas nun3a

4. IMMepCcHOHHBIN 00BEKTUB

13.B kakoM W3 yKa3aHHBIX NPUOOpax IPOUCXOAUT MTHOBEHHOE IpPeoOpa3oBaHUE BHUINMOTO
U300paKeHHs B HIIEKTPUUYECKHM CUTHAT ?

1. Ixonockom

2. CynepopTHKOH

3. Bunuxon

4. [TuccexTop

14. B xaxkoii nepenatoniei Tpyoke NpUMEHSETCs MOIYyIPOBOIHUKOBAs (POTONPOBOAIIAS MUILIEHD ?

1. IxoHockom
2. CynepopTHKOH

CornacoBaHa Ha noptane Ne 24118 13



3. duccektop
4, Bunukos

15. Kakoii Tin pa3psizia Ha3pIBa€TCS CAaMOCTOSTEIBHBIM ?

1. Pa3psz, KOTOpPbII MOXKET CYLIECTBOBATH TOJIBKO IIPU BO3JECHCTBUM BHELIHETO MOHU3HUPYIOLIETO
dakropa

2. Pa3psn, KOTOPBI MOXKET CYIIECTBOBAThH 0€3 AIIEKTPUYECKOTO OIS

3. Pa3psiz, KOTOpbI MOXKET CyIeCTBOBAThH TOJIBKO IPU HAJIMYUU BHEIIHETO 3JIEKTPUYECKOTO OIS
4. Pa3psiji, KOTOPBIA MOXKET CYIIECTBOBATh O3 BO3/ICHCTBHS BHEITHETO HOHU3UPYIOIETO (pakTopa

16. Kakue cucreMsl OTKJIOHEHUS] UMEIOT OOJIBIIHIA YaCTOTHBIN JUarna3on?
1. MarauTHEIE

2. B 00enx cucremax

3. KBagpynonbHbie

4. DIeKTpOCTaTUYECKUE

17. Kakoil Tum paspsija UCHOJB3YETCS B Ta30pa3psiIHBIX MHAUKATOPHBIX MAHENSIX MOCTOSHHOIO
TOKa ?

1. TemHoBOM

2. JlyroBoi;

3. AHOMAJILHBIHN TIICIOIIUIA

4. HopmasibHBIN TICHOIITHI

18. Ha kakoii anektpon ocuniuiorpadguyeckon TpyoOKu MoAaeTcs UCCIeyeMblil curHai ?
1. Ha momynsitop

2. YCKOPSIOIMIUN 3IIEKTPO

3. Ha nmimactuab! TFOPU30OHTAJIBHOI'O OTKJIOHCHUA

4. Ha mutacTuHBI BEPTHKAIBHOTO OTKJIOHEHUS

19. Vkaxute BeMUUMHY aHOIHOTO HANPSKEHUS, IPH KOTOPOM HAOIIOJAeTCsl XapaKTepUCTHUECKOe
PEHTTEHOBCKOE U3JIy4EHHUE.

1. Bonblie KPpUTHUECKOTO HAMPSIKEHUS

2. PaBHO KpUTHYECKOMY HANPSHKEHUIO

3. MeHbl11e KpUTUYECKOTO HANPSKEHUS

4. PaBHO Hanps KEHHIO HaKaa

20. Ha3zoBuTe OCHOBHOE JJOCTOMHCTBO JAaHTAaH-OOPUAHOTO KaToa.

1. Bricokast paboyast Temmieparypa;

2. YCTOMYMBOCTb K TPABJICHHUIO;

3. DOddexr B3ammoneiicTBus Oopuja JTaHTaHA B HAKAJICHHOM COCTOSHHUUM C MaTepuajoM
JeprKaTes.

4. Manas 1ieHa.

14.1.2. Tembl OIPOCOB HA 3aHATHAX

OCHOBBI 3JIEKTPOHHOW TEOPHUH TBEPIOIrO TeNla. DHEPreTHUYECKHE 30HBI B KpHUcTaie. J[BuxkeHue
JIEKTPOHOB B KpHUcTaiie. CTaTUCTUKA NIEKTPOHOB B TBEPJOM Tel€. DJIEKTPONPOBOAHOCTh METAUIOB U
MOJyNpoBOAHUKOB. KOHTaKkTHast pa3HOCTh MOTEHIIMATIOB. [I0BepXHOCTHBIN MOTEHIMATBHBIN Oapbep.

DJNEeKTPOHHBIN MOTOK, €ro (GopMUpOBaHKUE U TPAHCIOPTUPOBKA, HHTEHCUBHbBIE U HEMHTEHCUBHBIE,
PENATUBUCTCKUE U HEPEISTUBUCTCKUE DJIEKTPOHHBIE MOTOKH, CIOCOObI (POPMHUPOBAHMS SIEKTPOHHBIX
MIOTOKOB Pa3JIMYHOM WHTEHCUBHOCTU (DJIEKTPOHHBIE MYIIKA M MPOXKEKTOPHI), TPAHCIOPTHPOBKA
AJIEKTPOHHOT'0 MOTOKA U CIIOCOOBI OTPAHUYEHHS €T0 MONEPEUHbIX Pa3MEPOB.

[TpeoOpa3oBaHme SHEPTHH ITEKTPOHHOTO MOTOKA B IPYTUe BUABI SHEPTUH, CIIOCOOBI, OCHOBAHHBIE
Ha B3aWMOJICEHCTBMU C BHEUIHUMH OJIEKTPOMArHUTHBIMU TOJSIMH, OSHepreTudeckuii  sddexr
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B3anmozeiicTBus. CriocoObl, OCHOBaHHBIE HAa B3aMMOACHCTBHM C TBEPABIMU TEIaMU U CTPYKTYPAMH,
3¢ dekThl B3auMOJEHCTBUS (KaTOMOJIOMUHECLEHIUS, KaTOJOYCHJIEHHE, DPEHTIC€HOBCKOE W3IIyYeHHE,
Harpes). [IpuMepb! HCTIONB30BaHMS B MPUOOPAX BAaKyYMHOMN AJIEKTPOHHUKH.

VipaBiieHue 3JIEKTPOHHBIMU IMOTOKaMHU. OJEKTPUUECKHE M MarHWTHBIE CIIOCOOBI YIpaBiICHUS
IUIOTHOCTBEO M CKOPOCTHIO 3JICKTPOHOB. KBasucrarmueckwe W JUHAMHUYECKUE CIIOCOOBI YIPaBICHHUS.
[Ipumeps! ucronb30BaHus B IpUOOpax BaKyyMHOMN 3JIEKTPOHUKH

WNonu3oBaHHbI Ta3 M IUIa3Ma. OJIEMEHTApHBIE IMPOLECChl B IJIa3ME€ M Ha MOTPAHUYHBIX
MOBEpXHOCTAX. OCHOBHBIE METOJbl T€HEepaluuu IUIa3Mbl. Monenu Juisi ONMCaHWsS CBOWMCTB ILIa3MBl.
OddexTrBHBIC ceueHUs B3auMoeHcTBHs. KylOHOBCKHME CTOJIKHOBEHHS. Heympyrue CTONKHOBEHHS B
miazMe mnepBoro u BToporo poza. llepesapsnka. PekomOuHaiusi 3apsoKeHHBIX dYacTull. J[BukeHwue
3apsHKCHHBIX YacTHII B I1a3me. [peiioBoe u HampaBleHHOE BMKCHIE 3apsHKEHHBIX YaCTHII.

Tuner Ta30BBIX paspsgoB. OOmme cBoiictBa mia3mbl. Paamyc [lebGas. KBasuHelTpasbHOCTH
mia3mel. Knaccudukamusi miaasmel. DJNEKTPONPOBOAHOCTh TuIa3Mbl. SIBieHus mepenoca. Ilnazma B
MaruuTHoM nose. Konebanus. HeycToH4rBOCTH M S9MHCCHOHHBIE CBOMCTBA IIIa3Mbl

W3nydyenuss maasmbl. MeToabl YCKOPEHHMs ILJIa3MEHHBIX IOTOKOB. J(MarHoCTMKa mapameTpoB
IUTa3Mbl. 3OHJOBBIA METOA AHArHOCTHUKH. OIMHOYHBIM 30HA. JIBOMHOM 30HA. ODMHUCCHOHHBIMA 30H/I.
Metoast CBY u 51a3epHOi TUarHOCTUKYU IUIa3Mbl

[IpumeHenue mia3mbel B 3J€KTpoHHUKE. [lna3MeHHbIE MCTOYHMKM HMOHOB Ta30B U METAJIOB.
[1na3MeHHbIE UCTOYHUKH JIEKTPOMETAIIIOB. [11a3MeHHbIe reHepaTopsl U yCKOPUTEIH

14.1.3. Bonipochl Ha cobeceoBaHue
Hcnonp30BaHuE 31EKTPOHHBIX MOTOKOB B MPUOOPaX BaKyyMHOM IEKTPOHUKU
praBJIeHI/Ie BJIeKTpOHHI)IMI/I IIOTOKaMHn
OCHOBHBIE METO/Ibl T€HEPALIUH TJIa3Mbl
Tunel ra30BBIX pa3psAI0B, ABICHUS [IEPEHOCA

14.1.4. Bonpochbl Ha CAMONIOATOTOBKY
DOTOINEKTPOHHASI SMUCCHS
TepMo3neKTpOHHAS SMUCCUS
KoHTakTHas pa3HOCTh MOTEHIIUAJIOB.
[TapameTpsl M1a3MBl.
Ha3oBuTe OCHOBHBIE TUITBI Ta30BBIX PA3PSA0B.
[IpuBeauTe OCHOBHBIC KOHCTPYKIIMH 30H/IOB.

14.1.5. Tembl KOHTPOJIBHBIX PA0OT
OMuccus 3apsHKEHHBIX YacTHIL U3 TBEPIOTO Teja
I[BI/DKGHI/IC 3apPsKCHHBIX YaCTUIL B SJICKTPUUICCKOM U MArHUTHOM ITOJIAX

14.1.6. Temb1 1a00paTOpHBIX padoT
M3MepeHre KOHTAaKTHOM Pa3HOCTH NOTeHuuanoB. lcciaenoBaHue TEPMOAIEKTPOHHONW 3MHUCCHHU.
Wccnenoanue hoToaneKTpoHHOM sMuccuu. VcenenoBanue BTOpUUHOM 3IEKTPOHHON 3MHUCCHHU.
HccnenoBanue nnaukaropHoi nanenu ['UIT 32*32

14.1.7. 3auér

1.9nexrponnast smuccusi: 2. OCHOBBI 2JIEKTPOHHOU TE€OPUH TBepAoro Tena; 3. TepMoanexkTpoHHast
smuccust; 4. DNEKTpOHHBIN MOTOK, 5. PopMHpOBaHME M TPAHCIIOPTUPOBKA 3JIEKTPOHHBIX IOTOKOB; 6.
DJEeKTPOHHBIE MYIIKHU U MPOXKEKTOPHIL; 7. [IpuMepbl NCHOIb30BaHMSI JEKTPOHHBIX MYIIEK U MPOKEKTOPOB
B MNpuOOpax BaKyyMHOH OIEKTPOHHMKH, 8. OIEKTPUYECKHE U MAarHUTHBIE CIOCOOBI yIpaBlIEHUS
IUIOTHOCTBIO M CKOPOCTBIO AIEKTPoHOB; 9. [IpeoOpa3oBaHne 3HEpruM NIEKTPOHHOTO MOTOKA B JIpyrue
Buabl  sHepruu; 10. D¢dexTsl  B3aUMOAEHCTBUS  (KaTOAOMIOMHUHUCIICHIUS, KaTOJIOyCUJICHHUE,
pPEHTreHOBCKOe wu3imydeHue, HarpeB); 11. MonusoBanpli Taz u miasma; 12. OCHOBHBIE METOBI
reHepaiuu miasMmbl; 13, Tunmbel razoBeix paspsnoB; 14. OMHCCHOHHBIE CBOWCTBa IUIasMmbl; 15.
JlmarHocTtrka mnapameTpoB IuiazMbl; 16. IlpumeHeHue 1mia3Mbel B 3IEKTpOHHMKE. 17.ABTO31EKTpOHHAS
smuccud. 18. Bropuuno-anektponHas smuccus. 19. ®@orosnekrponHas smuccus. 20. IloreHunanbHbIi
Oapbep.
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14.2. TpeOoBaHUSs K OLIEHOYHBIM MaTePHUAJIAM ISl JIUI[ ¢ OTPAHUYEHHBIMHA BO3MOKHOCTAMU

3A0POBbS U HHBAJIMAOB

Jns 5y ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSIMH  37I0POBbSI. M HMHBAJIUJIOB MPEAYCMOTPEHBI
JIOTIOJTHUTEIHHBIC OIEHOYHBIE MaTepuaJbl, IEPEUCHbh KOTOPBIX YKa3aH B Tabmuie 14.
Tabnuna 14 — JlononHuTenbHBIE MaTepuaibl OLICHUBAHUS ISl JIUI C OFPAaHUYEHHBIMU BO3MOXHOCTSIMU

300POBbA 1 UHBAJIMIOB

Kareropuu
00yJarommxcs

C HapyueHusaMu
cryxa

Buipl 1OIOIHUTEIIBLHBIX OLIEHOYHBIX
MarepuanoB

TecTbl, TUCEMEHHBIE CAMOCTOSTEIIEHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTEHI

@OpMBI KOHTPOJIS U OLICHKH
pe3ynbTaTtoB 00y4eHus

[Ipenmy1iieCTBEHHO MUCbMEHHAs
IIPOBEpPKa

C HapyueHusaMu
3peHus

C HapymeHusiMu
OIIOPHO-
JIBUTATEIBHOTO
anmnapara

CobecenoBaHue 110 BOIIPOCAM K 3a4ETY,
OIIPOC 10 TePMHUHAM

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOATENIFHBIE Pa0OTHI, BOIIPOCHI K
3aueTy

[TpenmyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHAVBUIYATIHEHO)

HpeI/IMyH_IeCTBeHHO JAUCTaHIIMOHHBIMU
MCTOJaMH

C OrpaHU4YCHUAMMU 110 TGCTI)I, IIMCBMCHHBIC CaMOCTOATCIBHBIC

00IEMETUIIMHCKUM
MMOKa3aHUsIM

pa6OTBI, BOIIPOCHI K 3a4CTY,
KOHTPOJIbHBIC pa6OTH, YCTHBIC OTBCThI

[IpenMy1iecTBEHHO IPOBEPKA
METOAAMHU UCXOIS U3 COCTOSIHUS
00y4arolerocss Ha MOMEHT IIPOBEPKU

14.3. MeToauueckne peKoMeHAalHH M0 OIleHOYHBIM MaTepuasiaM JJisl JUL ¢ OTPAaHUYEeHHBIMHU
BO3MOKHOCTSIMH 3/10POBbS 1 MHBAJIN/I0B

Jns nun ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSMHU 3JI0POBbSI M WHBAJIMJOB TIPEIYyCMAaTPUBACTCS
nocTynHas popMa nperocTaBIeHHs 3aJaHUH OLIEHOYHBIX CPE/ICTB, & UMEHHO:

- B TIeYaTHOU (opMme;

- B TIe4aTHOU (hOpMe C YBEITMUSHHBIM MIPUPTOM;

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHUs BCIYX;

- NpeA0CTaBICHUE 3a/IaHHsI C UCIIOJIb30BAaHUEM CYpJI0TIEPEBOIA.

JIluiaM ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMM 3/10pOBbsI M MHBAJM/aM yBEJIMUYMBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [l Takux OOyJarommxcsi MpeayCcMaTpHUBaeTCs
nocTynHas popMa npeocTaBIeHs] OTBETOB Ha 33/1aHUs, 3 UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- NPEACTaBICHNE OTBETOB YCTHO.

[Iponienypa oOueHWBaHHUS pPE3YJAbTaTOB OOYYEHHUS JIUI] C OrPAaHUYECHHBIMH BO3MOXXHOCTSIMH
30POBbS M MHBAJIMJIOB MO JUCHUIUIMHE MpPeIycMaTpUBaeT IMpeocTaBleHue MHpopManuu B (opmax,
aIalTHPOBAHHBIX K OTPAHUYCHHUSM UX 370POBbSI M BOCIPUATHS HH(OPMAIIHN:

JI1s1 JIMI ¢ HApYLIeHUSIMM 3PeHust:

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

- B IIe4aTHON (hopMe YBETUUEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HApYLIEHUSIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

— B re4aTHoi (opme.

JIJ1s1 IM1 ¢ HAPYUIEHUSIMHM ONIOPHO-ABUTATEJLHOI0 annapara:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;

- B TIe4aTHOU (opme.

[Tpy HEOOXOOUMOCTH JUISl JIMII C OrPAaHHMYEHHBIMH BO3MOXHOCTSIMHM 3/I0POBbS M HHBAJIUI0B
MpoIieTypa OIICHUBAaHUS PE3YIBTaTOB 00yYSHHS MOYKET MTPOBOAUTHCS B HECKOJIBKO ITAIOB.
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