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(TYCYP)

YTBEPXJIAIO
Jupektop nenaprameHTa HayKd U MHHOBaLIUN
B. M. PyneBckuii
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PABOYA ITPOTPAMMA JTUCHUATUIMHBI
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Ne Bunpl yueOHO# nesTebHOCTH 2 ceMecTp Bcero Ennaunner
1 [IpakTrueckue 3aHATHA 40 40 4acoB
2 Bcero aymuTopHbIX 3aHATUN 40 40 4acoB
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4 Bcero (6e3 sx3ameHna) 72 72 4acoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

I{enbro TUCIIUTUIMHBI SIBJSCTCS:

- U3yYEHUE UCTOPUHU, COBPEMEHHOTO COCTOSIHUS U MEPCIEKTUB Pa3BUTHs BaKyYyMHOMN 3JIEKTPOHU-
KH, (yHIaMEHTaJIbHBIX OCHOB YMHCCHOHHOM AJIEKTPOHUKH, a TaK)K€ OCHOBHBIX MPOIECCOB, MTPOUCXOIS -
[IMX B HU3KOTEMIIEPATYpHOH IJIa3Me U Ta30BOM paspsjie, HEOOXOAUMBIX ISl MpoBeIeHus (yHIaMeHTaIIb-
HBIX U MPUKIIATHBIX HAYYHBIX UCCIEAOBAHUN M CO3/IaHUS MEPEIOBBIX Pa3pabOTOK B 00JIACTH CO3AaHUS Ba-
KYYMHOMU U IJIa3MEHHOMU AJIEKTPOHUKH;

- OBJIAJICHUE aCTTUPAHTAMH METOMIOJIOTHEH TEOPETUUECKUX U IKCIIEPUMEHTAIIBHBIX MCCIIEIOBAHUM,
KyJIBTYpOI Hay4yHOTO MCCIEAOBAaHUS B OOJACTH SYMUCCHOHHOM AJIEKTPOHUKH, B TOM YHUCIIE C MCIIOJIb30Ba-
HUEM HOBEUITNX HHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

- OCBOCHHE acTUPaHTaAMH HaBBIKAMHU OpPTaHU3AINH PAOOThI UCCIIEIOBATEIHCKOIO KOJIEKTUBA B 00-
JIACTU BaKyyMHOM AJIEKTPOHUKH C 1IEIbI0 BRIPA0OOTKH HOBBIX METOJIOB MCCIICIOBAHUS M UX IPUMEHEHUS B
Hay4YHO-UCCIIE0BATENbCKOM 1ESITeIbHOCTH;

- 00ecrneYnTh OCBOCHHUE MPETIOaBATEIIbCKON JEATEIFHOCTH IO OCHOBHBIM 00pa30BaTeIbHBIM MIPO-
rpaMMaM BBICIIIETO 0Opa30BaHUs.

1.2. 3agaun IMCHMIIINHBI

— - MOHUMAaTh OCHOBHBIC (yHIAMEHTAIILHBIC 3HAHUS B 00JacCTH (PU3UKK PabOTHI BaKyyMHBIX H
TJIa3MEHHBIX PUOOPOB M YCTPOMCTB, a TAKXKE 3HATh (PH3NUECKHE M MATEMAaTHUYSCKHUE MOJICITH BaKyyMHBIX
Y TUIa3MEHHBIX IPUOOPOB;

— - OCBOHWTbH HOBBIE METOJIbI UCCJICIOBAHUS M UX MPUMEHEHHE K HaAydHO-MCCIICIOBATEIIbCKOM JIe-
ATEIHLHOCTU B 001aCTH BaKYyMHOM 3JI€KTPOHUKU;

— - OBJIQJICTh METOJIOJIOTUEH TEOPETUUECKUX U IKCIIEPUMEHTAIBHBIX UCCIECIOBAHUI U KYJIBTYPBI
HAYYHOTO UCCIIEZIOBAHUS U CHHTE3a MaTeMAaTUYECKUX MOJeNiell BaKyyMHBIX U IIa3MEHHBIX MPUOOPOB U
(U3UYECKUX TPOIIECCOB, MTPOTEKAIOITUX B HUX;

— - HAYYUTHCS OPTaHU30BBIBATH Pa0OTYy MCCIEA0BATENHCKOTO KOJUIEKTHBA B O0JIACTH BaKyyMHOM
AJNEKTPOHUKH;

— - OCBOUTH IIPETOJABATEIIbCKYIO ACITEIHHOCTh B 00JIACTH BBICIIIETO 00pa30BaHMUS.

2. MecTo mucuuiiiuebl B cTpykrype OITOII
JucuuiuinHa «ONeKTpoHUKa, paguoTexHuka u cuctemsl cBs3um» (b1.5.3) otHocutes k 610Ky 1
(6a3zoBas 4acTh).
[Tocnenyromumu AUCIUITHHAMU SIBIIsIFOTCS: OOpa3zoBaTesibHbIe TEXHOJIOTHH B TEXHUYECKOM YHH-
BepcuteTe, GU3nyeckre 0OCHOBBI AIEKTPOHHO-NOHHO-JIYYEBbIX U IIJIa3MEHHBIX TEXHOJIOTHM.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHHUIIMHBI

[Iporecc n3yueHust TUCIUILIMHBI HAMpaBlieH Ha (GOPMHUPOBAHUE CIAEAYIOMNUX KOMITETCHITHN:

— OIIK-1 BnageHne METOIONIOTHEN TEOPETHUECKUX U DKCIIEPUMEHTAIIBHBIX UCCIIEIOBAaHUI B 00-
nacTu nMpoeccHoHANBHON IeATeIbHOCTH;

— OIIK-2 BrnasieHneM KyJbTypOi HAYYHOTO MCCIIEA0OBaHUs, B TOM YHCIIE C UCIOJIb30BAHUEM HO-
BeHIINX WHHOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA,

— OIIK-3 cmocoO6HOCTh K pa3pabOTKE HOBBIX METOIOB HCCIIENOBAHUS W UX MPUMEHEHHUIO B
CaMOCTOSITENIbHOM Tpo(deccuOHANbHON HayYHO-UCCIIEOBATEIbCKOM AesITeNIbHOCTH B o0nacTu mpodec-
CHOHAJILHOM JeSITEIIbHOCTH;

— OIIK-4 roTOoBHOCTH OpPraHHM30BaTh PabOTYy HCCIIENOBATENIbCKOIO KOJUIEKTHBAa B Hpodeccro-
HaJILHOH JIeITEILHOCTH;

— OIIK-5 roToBHOCTh K NPEIOJaBaTeNIbCKOM JIEATEIHHOCTH MO OCHOBHBIM 00pa3oBaTelbHBIM
porpaMMam BBICIIIETO 00pa30BaHUs;

B pesynbrare u3ydeHus TUCIUTUTHHBI O0YYArOIIUNACS JOIDKEH:

— 3HaTth COBpEMEHHOE COCTOSHUE M MEPCHEeKTHBBI Pa3BUTHUS TUIa3MEHHOU 3JeKTpoHUKU. DyH-
JaMEHTAIIbHBIE OCHOBBI (DM3UKHU BaKyyMa, TUTa3Mbl U TBEPIOTO TeJa; MPUHITUIIBI HCITOJIb30BaHus (pru3mde-
ckux 3¢ (}eKToB B BaKyyMe U B IIa3Me B MPUOOpax M yCTPOMCTBAX BaKyyMHOM, TJIa3MEHHOM AJIEKTPOHHU -
KM, KOHCTPYKIIMH, TapaMeTpbl W XapaKTCPUCTHUKHA M METOJbI MOJICIMPOBAHHUS MPHOOPOB , CXEM,
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YCTPOICTB M YCTAaHOBOK AJIEKTPOHUKH U HAHOZJIEKTPOHUKHU; HOBBIE METOABI MCCIEIOBAHUS U UX NpHU-
MEHEHHUE AJIs UCCIIeI0OBaHUN (PU3NYECKUX MIPOLIECCOB B IJIa3Me U yCTPOUCTBAX BaKyyMHOM 3JIEKTPOHMKH,
METOMIOJIOTHIO TEOPETUYECKUX M IKCIEPUMEHTAIBHBIX HCCIeIOBaHUI B 00IACTH BaKyyMHOH 3JIEKTPOHU-
KH.

— yMeThb APryMEHTHPOBAHO BHIOUPATh U PEAIM30BLIBATh HA MPAKTHKE d(P(HEKTUBHYIO METOTUKY
HKCIIEPUMEHTAIBHOTO UCCIICIOBAHMS; IPUMEHATh METO/IbI pacueTa MapaMeTpoOB U XapaKTePUCTUK MPUOO-
POB BaKyyMHOH M IUIa3MEHHOM JIEKTPOHHMKH; IPUMEHITh METOJbl MOACIUPOBAHUSA M IPOEKTUPOBAHUS
npuOOPOB U YCTPOMCTB BaKyyMHOH U TUIa3MEHHOW SJIEKTPOHUKH; aHAJIM3UPOBATh MH(OPMAIIMIO O HOBBIX
TUIIAX BaKyyMHbIX U IUIa3MEHHBIX MPUOOpPax; OPraHU30BaTh pPabOTy MCCIIENI0BATEIBCKOIO KOJIEKTHBA B
npo¢eCCHOHATBHON JeSITEIbHOCTH; YMETh BECTH IMPEMOAABATEIbCKYIO JESITEIBHOCTH 110 OCHOBHBIM 00-
pa3oBaTeIbHBIM IPOrpaMMaM BICILIET0 00pa30BaHMUsL.

— BJaJeTb MeTogamMH 3KCIIEPUMEHTAIBHBIX UCCIEJOBAHUN [TapAMETPOB M XapaKTEPUCTHK Ma-
TepUasoB, NPUOOPOB U YCTPOUCTB BAKYyMHOW M IUIa3MEHHOW 3JIEKTPOHUKH; COBPEMEHHBIMHU IIPOIPaMM-
HBIMH CpPEACTBAMU MOJICIIMPOBAHUS U IPOEKTUPOBAHUS IPUOOPOB BAKYYyMHOM U IJIa3MEHHOMN 3JIEKTPOHU-
K{; OCHOBHBIMM IIpUe€MaMy 00pabOTKH U MPEJOCTABICHUS SKCIEPUMEHTAIbHBIX JaHHBIX; METOIOJIOTHEH
TEOPETUYECKUX U IKCIIEPUMEHTAIBHBIX HCCIIEOBAaHUM U (PU3NYECKUX MPOIIECCOB BAKyYMHOM 3JI€KTPOHU -
KU U KYJIbTYpPOH HaydHOTO MCCIIEJOBAHUs, B TOM YHUCIIE C MCIOIb30BAHUEM HOBEWIIMX MH(OPMALIMOHHO-
KOMMYHHUKAI[MOHHBIX TEXHOJOTUH.

4. O6beM IMCUMIJIMHBI M BU/ABI Y4e0HOI padoThI
OO01ast TpyI0€MKOCTb JUCHUILUINHBI cocTaBisieT 2.0 3aUeTHBIX eIMHUILIbI U IIPeCTaBIeHa B Ta0uu -
ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh TUCITUILUIMHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

2 ceMecTp
AynuTtopHble 3aHATUSA (BCETO) 40 40
[IpakTnueckue 3aHATHS 40 40
CamocrosiTenpHas paboTa (Bcero) 32 32
[ToaroroBka K MpakTUUYECKUM 3aHATHUSIM, CEMUHApaM 30 30
Bcero (0e3 ax3amena) 72 72
OO6mmast Tpy1I0€MKOCTb, 4 72 72
3aueTHble EquHuIbI 2.0 2.0

5. Conepxxanue QTMCUMILIHHBI

5.1. Pa3genanl IMCOUILIAHBI M BHALI 3AaHATHHA
Pazniensl muCUUIUTMHEI ¥ BUABI 3aHATHH PUBEACHBI B Tabmmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

Bcero
4acoB
[Tpak. Cawm. dopmMupyembie
HazBanus pa3nenoB IUCLHUIUIMHBI (Ge3
3aH.,4 | pad.,u KOMIIETEHIINHI
JK3aMeHa
2 cemectp
1 Uctopusi, COBpeMEHHOE COCTOSIHUE U TIEPCIICKTH- 6 4 10 OIIK-1, OIIK-2,
BBl Pa3BUTHA BaKyyMHOH 31eKTpoHuku. Kiaccudu- OIIK-3
Kalus yCTPOMCTB BaKyyMHOM 2JI€KTPOHUKHU. Poib n
MECTO BaKyyMHOU 3JIEKTPOHUKH B PATUOTEXHUKE U
CUCTEMAX CBSI3U.
2 ®yHaaMeHTalbHbIE OCHOBBI SMUCCHOHHOM 3JIeK- 6 4 10 OIIK-1, OIIK-2,
TPOHUKHU OIIK-3
4




3 ®u3nyuecKre OCHOBBI MJIEKTPOHHBIX MOTOKOB U 12 4 16 OIIK-1, OIIK-2,

YIIPABJICHUS 3JIEKTPOHHBIMU IOTOKaMU OIIK-3
4 OyHaaMeHTaAIbHBIE OCHOBBI U METO/Ibl U3MEPE- 4 6 10 OIIK-1, OIIK-2,
HUM IIapaMeTpOB IL1a3Mbl OIIK-3
5 Meronosorus U KyiabTypa TEOPETHUECKUX U DKC- 6 6 12 OIIK-4

MIEPUMEHTAJIBHBIX HUCCIEIOBAHUI U OPraHU3alus
paboThI HCCIIEA0BATENBCKOIO KOJJIEKTHBA B 00J1a-
CTH BaKyyMHOMW 3JIEKTPOHHUKHU

6 Opranusanus NpenogaBaTeIbCKoi 1€ATeNbHOCTU 6 8 14 OIIK-5
10 OCHOBHBIM 00pa3oBaTeIbHbIM IpOrpaMMam
BBICIIET0 00pa30BaHMs B 00JIACTH BaKyyMHOH 3JIeK-

TPOHUKH
Hroro 3a cemectp 40 32 70
Hroro 40 30 70

5.2. Paznenbl AUCHUILVIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecneynBaeMbIMU (NOCJAEAYIONIUMHE) JUCHUNIIMHAMHA
Paznenbl qUCHUIIMHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIUMHU (TIPEAbIAYIIUMU) U
obecreunBaeMbIMH (ITOCIEIYIOMUMUI ) TUCIUTUTHHAMH MTPEICTABICHBI B Tabmie 5.2.
Tabmua 5.2 — Pa3aenbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

No pa3nenoB qaHHON TUCIMIUIAHBL, I KOTOPBIX HEOOXOIUMO
HayMeHOBaHHE TUCIUTLIAH M3y4eHHe 00eCIIeUNBAIOIINX U 00ECIIEYNBAEMBIX TUCITUTIINH

1 2 3 4 5 6

[Tocnenyromume TUCIUIIITUHBI

1 O6pa3zoBarenbHbIC TEXHOJIOTUH B TEX-
HUYECKOM YHHUBEPCHUTETE

2 ®u3nyecKre OCHOBBI AIEKTPOHHO-
WOHHO-JIYYEBEIX U IJIA3MEHHBIX TEXHO- + + + +
JIOTUH

5.3. CooTBeTcTBHE KOMIIETEHIIMIA, GOPMHUPYEMBIX NPH U3yYeHUH TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCcTBHE KOMIIETCHIIMH, (HDOPMUPYEMBIX TPH HM3yYCHUHW AWCIMILINHBI, W BHJOB 3aHATHU
MPEICTaBJICHO B Tabmuiie 5.3.
Tabnuna 5.3 — CooTBETCTBHUE KOMITETEHIIUH, (POPMUPYEMBIX MPU U3YUECHUU TUCLUUILIAHBI, U BUJOB 3aHS -

TUU
Bunel 3ansatuit
Komnierenimuu DopMBbI KOHTPOJIS
[Ipak. 3aH. Cam. pa0.
OIIK-1 + + Omnpoc Ha 3aHATUSX, Tect
OIIK-2 + + Omnpoc Ha 3aHATHSAX, TecT
OIIK-3 + + Omnpoc Ha 3aHsATUSX, Tect
OIIK-4 + + Omnpoc Ha 3aHATHSX, TecT
OIIK-5 + + Onpoc Ha 3aHITHsX, 3a4eT, Tect
6. UnTepakTUBHBbIE MeTOABbI M (GOPMBI OPraHU3aLMU 00yYeHH s
He npenycmorpeno PYIIL.
7. JIaGopaTtopHbie padoThI
He npenycmotpeno PVYII.
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8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME MPAKTUUECKHUX 3aHATUH (CEMHUHAPOB)

TOKa B IPYT'He€ BUBI SHEPTHH, CIIOCOOBI,
OCHOBaHHbIE€ Ha B3aMMOJECUCTBUN C BHEIIIHHU-
MU 3JIEKTPOMarHUTHBIMHU TIOJISIMH, DHEPTETH-
yeckuit 3P ekt B3aumonericteusi. CriocoOsl,
OCHOBaHHBIE HA B3aUMOJICHICTBUU C TBEPbI-
MU TeJlaMU U CTPYKTypaMHu, 3¢ deKThl B3au-
MOJICHCTBUS (KAaTOMOIIOMUHECIIEHIINS, KaTO-
JIOyCUJIEHUE, PEHTT€HOBCKOE U31yYeHHE, Ha-
rpeB). [Ipumepsl nucnonb3oBanus B mpudopax
BaKyyMHOI 3JIEKTPOHUKHU. YTIpaBICHHE AJIEK-
TPOHHBIMH ITOTOKaMU. DJIEKTPUUIECKUE U
MarHuTHbIE CIIOCOOBI YIIPABJIEHUS TUIOTHO-
CTBIO M CKOPOCTBIO 2IEKTpOHOB. KBazucraru-
YyecKue U TMHaMUYeCKUe CIocoOb! yIipaBie-
Hus. [IpuMeps! Hcronb30BaHus B IpUOOpax

HaunmeHnoBaHMe NpakTUYECKUX 3aHATHU Tpynoemkocts, | PopMupyemblie
HasBanus paznenos
(cemuHapoB) q KOMITCTCHITH
2 cemectp
1 Uctopus, N3yueHne COBpEMEHHOI0 COCTOSIHUS U TIEp- 6 OIIK-1, OIIK-
COBPEMEHHOE CIEKTHB Pa3BUTHUSI OCHOBHBIX HAIIPaBICHUI 2, OIIK-3
COCTOSIHHE U HMHUCCHUOHHOM 3eKTpoHukH. Kinaccudukarms
MIEPCIEKTHUBBI YCTPOICTB BaKyyMHOM 351eKTpoHUKH. O630p
pa3BUTHS BaKYyMHOH | yCTPOMCTB BaKYyMHOM 3JIEKTPOHUKH U X
JNIEKTPOHUKH. MECTO B PaIMOTEXHUYECKUX YCTPOICTBAX U
Knaccudukarus CUCTEMAX CBS3U.
YCTPOWCTB BaKyyMHOH Hroro 6
2NIeKTpOHUKH. Ponb n
MECTO BaKyyMHOU
JJIEKTPOHUKH B
paAMOTEXHUKE U
CHUCTEMAX CBSI3U.
2 dynnamenTtaiabible | OCHOBBI 3JIEKTPOHHOM TEOPUU TBEPIOTO 6 OIIK-1, OIIK-
OCHOBBI SMUCCUOHHOM | T€Ia. DHEPreTUYECKUE 30HbI B KPUCTAJLIE. 2, OIIK-3
JNIEKTPOHUKHU JIBuxkeHue 351eKTpoHoB B Kpuctaiie. Ctatu-
CTHKA 2JIEKTPOHOB B TBEPJOM TeJE. DIEKTPO-
IIPOBO/IHOCTh METAJIIOB U MOJIYIPOBOAHU-
koB.KonTakTHas pa3sHocTs noreHuuanos. Ilo-
BEPXHOCTHBIN MOTEHIIUATBHBIN Oapbep.
Hroro
3 ®u3nYeCKre OCHOBBI | DJIEKTPOHHBIN MOTOK. DJIEKTPOHHBIN MOTOK, OIIK-1, OIIK-
AJIEKTPOHHBIX TOTOKOB | €ro (POPMHUPOBAHUE U TPAHCHOPTUPOBKA, HH- 2, OIIK-3
U YIIPaBJICHUSA TEHCHUBHbBIE U HEMHTEHCHUBHBIE, PEJISITUBUCT-
JIEKTPOHHBIMU CKHE U HEPEJSITUBUCTCKHUE JIEKTPOHHBIE 10-
OTOKAMH TOKH, CTI0COObI POPMHUPOBAHHUSI IJCKTPOHHBIX
IIOTOKOB Pa3JIMYHOM HHTEHCUBHOCTH (3JIEK-
TPOHHBIE IMYIIKU U MPOKEKTOPHI), TPAHCTIOP-
THUPOBKA 3JIEKTPOHHOTO TIOTOKA M CIIOCOOBI
OTPaHUYEHUSErO MONEPEYHBIX Pa3MEPOB.
[Ipeo6pa3oBanHue 3HEPTUH FTEKTPOHHOTO TI0- 6
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BaKyyMHOI 3JIEKTPOHUKHU.

Htoro 12
4 dynnamenTtanabHble | Tumbl ra3oBeIX pa3psaaoB. OOIIre cBoOCTBa 4 OIIK-1, OIIK-
OCHOBBI ¥ METOJIBI ma3Mel. Paguyc [le6as. KBasunenTpaninb- 2, OIIK-3
WU3MEpEeHU HOCTb M1a3Mbl. Knaccudukaniys miasmel.

MapaMeTPOB TIa3Mbl DIEKTPONPOBOIHOCTD MIIA3MBbI. SBICHUS
nepeHoca. [lnazma B MarautHoM nosne. Kone-
6anus. HeycToHuyuBOCTH U AMHCCHOHHbBIE
CBONCTBa IU1a3Mbl. M3mydenus mia3msl. Me-
TOABI YCKOPEHUS IJIa3MEHHBIX TOTOKOB. [[na-
THOCTHKA apaMETPOB IJ1a3Mbl. 30HOBBIM
METOJ TUarHoCTUKHA. OIMHOYHBINA 30H.
JIBOMHOM 30H. DMHCCUOHHBLIN 30HA. MeTo-
11 CBY 1 nazepHO TMarHOCTUKH TUTa3MBbl.

HTtoro 4
5 MeTonosorus u Metoapl UHIUBUIYAIbHBIX TEOPETUUECKUX U 6 OIIK-4
KYJIbTypa AKCIIEPUMEHTAIIbHBIX UCCIIEIOBAaHUM, HHTE-
TEOPETUYECKUX U rpanus B HAy9HOE COOOIIEeCTBO, OpraHU3aIIHs
IKCIEPUMEHTATBHBIX | pabOThI HCCIIEIOBATEIHCKOTO KOJIEKTHBA.
HCCIIEA0BAHUI U [Topsi10K BBIMOTHEHUST HAYIHO-HUCCIIEA0BA-

opranuzanus padotsl | Tenbckux padotr (HUP). PesynsraTtet HUP.
uccienoparenbckoro | Hayunas atuka. KyneTypa HaydHBIX Hcceno-
KOJUICKTHBA B 00JIaCTH | BAaHUM.

BaKyyMHOMU

Hroro 6
AIEKTPOHUKHU
6 Opranuzamus Opranuzanus npenoaBareabCKon IeaTelb- 6 OIIK-5
MpENnoaaBaTeIbCKON HOCTH (BUJIbI KOHTAKTHOM paOOThI, OpraHm3a-
JeATEIbHOCTH 110 1Sl CAMOCTOSITENIbHOM paboThl, yueOHO-
OCHOBHBIM METOIM4ecKoe obecreueHne, neJjaroruka u
o0pa3oBareIbHbIM nicuxonorusi). ICTOUHUKH OCHOBHBIX 00pa3o-
MpOrpaMMaM BBICIIIETO | BaTeIbHBIX MPOTPaMM BBICIIETO 00pa30BaHUS
o0Opa3oBaHUsI B B 00J1acTH BaKyyMHOI1 31ekTpoHuKu. O6pazo-
00JIacTH BaKyyMHOMH BaTelIbHBIC CTAHAAPTHI, TPOPECCUOHATLHBIC
3NEKTPOHUKHU OTpacieBble CTaHAAPTHI.

Hroro 6
Hroro 3a cemectp 40

9. CamocrosiTesqibHasi padoTa
Bunsr camocTosiTenbHOM pabOTHI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUY MTPEICTABICHEI B
Tabimie 9.1.
Tabmuia 9.1 — Bugbl caMOCTOSTEIBHON paboThI, TPYIOEMKOCTh B (DOPMUPYEMbIE KOMIIETECHIHH

Bunpr camocrosarensHon | TpynoemkocTs, | @opmupyemeie
HasBanus pasnenos g PyA ’ PMHDPY @OpMBI KOHTPOJIS
paboThI q KOMITIETCHITUHU
2 ceMecTp
1 Uctopus, [ToaroroBka k mpakTuye- 4 OIIK-1, OIIK- |Omnpoc Ha 3aHATHUSAX,
COBpPEMEHHOE CKHM 3aHATHSIM, CEMHUHA- 2, OIIK-3 TecT
COCTOSTHUE U pam
MIEPCIIEKTUBBI Hroro 4
pa3BuTHUs
BaKyyMHOM
SJIEKTPOHUKH.
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Knaccudukanus
YCTPOMCTB
BaKyyMHOM
3NEKTPOHUKU. PoIib
Y MECTO BaKyyMHOM
3JIEKTPOHUKH B
paOTEXHUKE U
CHUCTEMax CBSI3U.

2 [ToaroroBka k mpakTuye- 4 OIIK-1, OIIK- |Onpoc Ha 3aHATHAX,
DyHIaMEHTaIbHBIE | CKMM 3aHSATUAM, CEMHUHA- 2, OIIK-3 Tect
OCHOBBI pam
SMHUCCUOHHOMN Wroro 4
3JIEKTPOHUKHU
3 dusznyeckue [ToaroroBka k mpakTuye- 4 OIIK-1, OIIK- |Onpoc Ha 3aHATHAX,
OCHOBBI CKHM 3aHSITHSAM, CEMUHAa- 2, OIIK-3 Tect
AIIEKTPOHHBIX pam
IIOTOKOB B Wroro 4
YIpaBJICHUS
3IEKTPOHHBIMU
MMOTOKaMH
4 [ToaroroBka Kk npakTuye- 6 OIIK-1, OIIK- |Omnpoc Ha 3aHATHUSAX,
DyHIaMEHTAIbHBIE | CKMM 3aHATHAM, CEMUHA- 2, OIIK-3 Tect
OCHOBBI U METO/IBI | paM
H3MEPCHUMN

3Mepe Hroro 6
rnapameTpoB
TJ1a3MbI
5 Merononorust 1 | Iloaroroska k nmpakrude- 6 OIIK-4 Omnpoc Ha 3aHATHX,
KYJIbTypa CKUM 3aHSITHSIM, CEMHUHA- Tect
TEOPETHUUECKUX U | paMm
SKCIIEPUMEHTAIIbHBI |11, 6
X UCCIEIOBAaHUN U
OpraHu3aIus
paboThI
HCCIIeA0BaTEIbCKOT
0 KOJUICKTHUBA B
00J1aCTH BaKyyMHOM
AIEKTPOHUKHU
6 Opranuzamus [ToaroroBka kK mpakTuye- 6 OIIK-5 3ader, Onpoc Ha 3a-
MPENOJAaBaTEIbCKON | CKUM 3aHATHAM, CEMHUHA- HATHAX, TecT
JIeSITeIbHOCTH 1O pam

HOBHEIM

0; ° IToaroroska u cava 3a- 2
00pa3oBaTeNbHbIM | oo
rporpammam
BBICILIETO Hroro 8
o0Opa3oBaHWs B
00J1aCTH BaKyyMHOM
AIEKTPOHUKHU
Hroro 3a cemectp 30
Htoro 32
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10. KypcoBoii npoekrt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst
PeittuHroBas cucrema He UCHIOIB3YETCA.

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecrieyeHre JUCHMIITIHHbI

12.1. OcHoBHas JuTEpaTypa

1. ®opBakyyMHBIE  IJJa3MEHHbIE  HMCTOYHHMKHM  O3JEKTPOHOB  [DNEKTpOHHBIM  pecypc]:
Mownorpadus / bypaosunun B. A., Kinumos A. C., Megosuuk A. B., Okc E. M., IOmixoB 1O. I'. - 2014. —
Pexxum nmoctyna: https://edu.tusur.ru/monographies/15 (nata oopamenus: 13.09.2018).

2. Ilpumenenune GopBaKyyMHBIX IJIA3MEHHBIX UCTOYHUKOB JIEKTPOHOB UISI OOPAaOOTKH JHAJICK-
TPUKOB [DnekTpoHHBIN pecypc]: Monorpadus / Knumos A. C., Menosauk A. B., FOmxkos 0. I, TioHb-
koB A. B., 3enun A. A., KazakoB A. B., 3omoryxun JI. b. - 2017. — Pexum noctyma:
https://edu.tusur.ru/monographies/89 (nara obpamenus: 13.09.2018).

3. Ilymxapes, A.W. ['eHeparus My4ykoB 3apsKEHHBIX YACTHI] B TMOJIaX CO B3PHIBOIMUCCHOHHBIM
KaToZioM [DIEeKTpOHHBINH pecype| [DnekTpoHHsIid pecypc]: monorpadus / A.W. [Tymkapes, F0.1. Hcaxko-
Ba, P.B. Cazonos, I'."E. Xonognasi. — DnektpoH. 1aH. — Mocksa : @usmatiur, 2012. — 235 ¢. — Pexum
noctyna: https://e.lanbook.com/book/48309 (nata obpamenwus: 13.09.2018).

12.2. lonoiHuTEIbHAS JIUTEpaTypa

1. Hdpsxono, B.II. CBepxckopocTHass TBepAOTeNbHasi AeKTpoHUKA. T. 2 [DneKTpoHHBIA pe-
cypc]: TIpubops! criermanbHOTO Ha3zHaueHUs [DnektpoHHbIi pecypc] / B.IL. J[pSKOHOB. — DIEKTPOH.
naH. — Mocksa : JIMK IlIpecc, 2013. — 576 ¢. — Pexxum pocrtyna: https://e.lanbook.com/book/9122.
(mata obpamenwus: 13.09.2018).

2. Hanunos, B.I'. MaremaTnueckoe MOJEIMPOBAHWE SMHUCCHHM M3 KaTOJOB MaJlbIX PAa3MEPOB
[DnexTponnsiii pecype] / B.I'. lanwios, B.1O. Pymaes, PK. Iaiinykos, B.1. KpetoB. — DnektpoH. naH.
— Mocksa [OnekTpoHHbIil pecypc]: T'opsiuas nunusg-Tenexkom, 2014, — 232 c¢. — Pexum nocrtyna:
https://e.lanbook.com/book/63225 (nara obpamenus: 13.09.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/IbHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs

1. OcHOBBI Hay4YHO-HCCIIEI0BATEIbCKON J1eATENbHOCTH [DNEeKTpOHHBIN pecypc]: YueOHoe moco-
oue o nmucruiunHe «HaydHo-nccnenoBareabckas AeITeIbHOCTEY s oOyJaronuxcs B aciupantype / /1.
B. Ozepxun, E. M. ITokpoBckas - 2018. 187 ¢. — Pexxum nocryna: https://edu.tusur.ru/publications/7831
(mata obpamenwusi: 13.09.2018).

2. HWudopmanunoHHBIE U 3JIEKTPOHHBIE PECYpPCHl B OPraHU3aIlMKM HAyYHBIX HCCIelI0BaHUM [Dnek-
TPOHHBIN pecypc]: YueOHO-MeTOoAUYeCcKoe Mocodre Mo MPAaKTHIECKOW W caMOCTOsTeNbHO padote / E.
M. Ilokposckas - 2018. 13 ¢. — Pexxum nmoctyna: https://edu.tusur.ru/publications/7289 (mara oGparie-
Hus: 13.09.2018).

3. O camocrosTenbHOM padore oOydaromuxcsi B OakajgaBpuare, CHElMaIUTeTe, MarucTpaType,
acupaHType [DIeKTpoHHbIH pecypc]: YaeoHo-MeToquueckoe mocodue / C. B. Menuxos, B. A. Konorpu-
BoB - 2018. 9 c¢. — Pexum pnoctyna: https://edu.tusur.ru/publications/7627 (mata oOpamieHus:
13.09.2018).

4. DnexTpoHMKa, paJMOTEXHUKA U CUCTEMBI CBSI3M [DJIEKTPOHHBINA pecypc]: YueOHo-MeTonuue-
CKOe TI0co0re MO MPAKTUIECKUM 3aHIATHSAM 0 HamnpasieHuto noarotoBku 11.06.01 Dnexkrponuka, paano-
TEXHUKA U CUCTeMBI CBs3M (mpoduib: BakyymHas u minasmenHas >nektpouku) / A. C. Anukus - 2018.
16 c. — Pexum noctyma: https://edu.tusur.ru/publications/8670 (mata oopamenus: 13.09.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIM/I0B
Y4eOHO-MEeTOqMUECKNE MaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOU paboThl 00ydyaromumxcs
U3 YHCiIa JIUI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAINIOB MIPEAOCTABISIOTCS B (OpMaXx,
a/IalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOpMAITHH.
JJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:
- B (hOpMe IIEKTPOHHOTO JIOKYMEHTA;
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B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JL1s1 JiM1 ¢ HAapYLIeHUsIMH CJIyXa:

B (hOpMe IJIEKTPOHHOTO IOKYMEHTA;
B Ie4aTHOU hopme.

I[.]'Iﬂ JIMI ¢ HAPYUICHUAMMU OIIOPHO-ABUTATCJABHOI'0 allmaparTa:

B (hOpMe IJTEKTPOHHOTO IOKYMEHTA;
B Ie4aTHoOU hopme.

12.4. IIpo¢peccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIE CHCTEMbI

1.

[Tpu u3yueHun TUCHUIUIMHBI PEKOMEHIyEeTCS UCMOIb30BaTh 0a3bl JaHHBIX, HHHOPMAIIIOHHO-

CIIpaBOYHBIE U IIOMCKOBBIE  CHCTEMBI, kK kotoppiM y TYCYPa  ectpb JOCTYI
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuajibHO-TEXHUYECKOe o0ecnedyeHue TMCIUIINHBI U TpedyeMoe MporpaMMHoe

odecrmeyeHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnI0

JUCHUILIMHBI

13.1.1. MaTepuaJbHO-TeXHHUYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

VYuebnHas maboparopusi HHHOPMAITMOHHBIX TEXHOJIOTHUIA

yueOHasl ayTUTOpus ISl IPOBEICHHs 3aHIATUI MPAKTUYECKOrO THIA, yuyeOHast ayIuTOpHUs AJIs TIPO-
BEJICHUS 3aHSTHI JJAOOPAaTOPHOTO THIIA, TIOMEIIEHHE JUTsI KyPCOBOTO MPOSKTUPOBAHHUS (BBITIOIHEHHS KYp -
COBBIX PaboT)

634034, Tomckas obnacte, T. Tomck, Bepmuauna ynwuia, 1. 47, 423 ayn.

Onucanue uMeronierocs 000pya0BaHuUs:

- Jocka marautHo-mapkepHass BRAUBERG;

- LMC-100103 DxpaHn ¢ anexrpornpuBogoMm Master Control Matte 203*203 cm White FiberGlass,
yepHas KaiiMa I10 IEpUMETPY;

- [Ipoextop NEC «M361X»;

- CucreMHblit 010K (16 1mT.);

- Monwuropsr (16 mrT.);

- Komnerorep;

- Kommutekt cienmanusupoBanHoi yueOHoW Mebenu;

- Pabouee mecTo mpemnoaBares.

[TporpammHOe obecrieueHue:

7-Zip

Google Chrome

Microsoft PowerPoint Viewer
Mozilla Firefox

PTC Mathcad13, 14

Scilab

13.1.2. MaTrepuajbHO-TEXHUYECKOE U IPOTPAaMMHOe odecredeHue IS CAMOCTOATEIbHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIaccChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jleanna mpocmexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:

- yueOHasi MeOelb;

- komneroTepsl kinacca He Hke [I9BM INTEL Celeron D336 2.8['T. - 5 miT,;

- KOMITIBIOTEpPBI TOAKIIOUEHB! K ceTu «HTepHeT» M obecrneunBaroT AOCTYI B 3JIEKTPOHHYIO MH-
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(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHre TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U WHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUsL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKHUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOyyJaronyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, FJIEKTPOHHOM JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEINIUTEICH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOM CHCTEeMbl OOy4eHUs [UIs JIOAEH ¢ UHBa-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aliu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHUAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCIIJICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3a1aHus

1. DkcriepuMeHT, B KOTOPOM 3aJIeHiCTBOBAHBI TOLKO MAaTeMATUYECKUE H/WIU UMHTAIIMOHHBIE MO-
JIeNT, HOCUT Ha3BaHHE:

a) pU3NIECKOro SKCIIePUMEHTA;

0) MaTeMaTHYECKOr0 3KCIIEPUMEHTA;

B) TEXHUYECKOTO SKCIIEPUMEHTA;

T') BEIYHCITUTEIIEHOTO SKCIIEPUMEHTA.

2. CpenctBa MacCOBOM KOMMYHHKAIIMH BBHITIOTHSIOT COIUATM3UPYIONIHE (DYHKITUH:

a) COIMATbHO-HPABCTBEHHYIO;

0) COMaNBbHO-ICTETHYECKYIO;

B) COLMATIbHO-AMOILMOHAIIbHYIO;

T') pEKPEaTUBHYIO, PeTaKCaIlMOHHYIO;

1) KOMMYHUKaTHUBHYIO.

3. Buasl conmanuzanuu, B MpoIecce KOTOPBIX MOJIOAEKE YCBaUBaET COLUATIbHBIC POITH:

a) CTUXUITHAS, HANpaBJisieMasi, KOHTPOJIpyeMasi;

0) noTpymoBasi. TPYAOBasi, MOCIETPYAOBAs;

B) TIOJIOPOJIEBAs, CEMEHHO-OBITOBAs, MPO(ECCHOHATLHO-TPYIOBAs, CyOKYJIBTYPHO-TPYIIIIOBAS;

T) UACHTH(PUKAIMS, THIUBUAYaTH3aIs, IEPCOHATU3AIIHS.

4. CamocCTOsATEILHOE OCO3HAHHOE HAXOXKICHUE CMBICIIOB BBITIOJIHIEMOM pabOThl M BCEH KU3HEIE-
ATEIHLHOCTU B KOHKPETHOU KYJIBTYPHO-UCTOPUUYECKOM (COMAaTbHO-9KOHOMHUYECKOM) CUTYAIUH - 3TO...

a) npodeccroHaIbHbIN BBIOOD;

0) mpodeccruoHaNbHBIN MIIaH;
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B) Npo(hecCHOHANBHBIN 0TOOD;

) mpoheCCHOHATTLHOE CaMOOTIPE/ICIICHHE.

5. KakoMy 3aKkoHYy MOAYMHSETCS paclpeleIeHUE MIEKTPOHOB IO CKOPOCTSIM ?

a) 3akony bonbiimMaHa;

0) 3akony MaxkcBenna;

B) Ilo 3akony CtoneroBa

r) [lo 3akony DiiHIITElHA

6. Kakas 351eKTpOHHAas MyIIKa CYATAETCS BBICOKOIIEPBHAHCHOM ?

a) 3navyenue nepeanca Menbie 10-9 A/B3/2;

0) 3nauenue nepseanca oonpire 10-8 A/ B3/2;

B) 3HaueHue nepBeanca menbie 10-6 A/B3/2;

r) 3HadyeHue nepeeanca o6omnpire 10-6 A/ B3/2;

7) Ilon kakuM yIJIOM K OINTHUYECKOM OCH pa3MELlEH YIPaBIIAOIUN 351eKTpo B nymke [Iupca?

a) 30 rpagycos;

0) 60 rpamgycos;

B) 67,5 rpaaycos;

r) 45 rpaaycos.

8. [1o kakoMy 3aKOHY U3MEHSIETCS TOK 3JIEKTPOHHOM MYIIKU?

a) ITo 3akony crenenu «3/2»;

0) Ilo 3akony cTenieHu «5/2;

B) I1o 3akony crenenu «1/2»;

r) I1o 3akony «7/2»;

9. Kakoe n3nydeHne Ha3bIBatOT TOPMO3HBIM PEHTTEHOBCKUM U3JIy4eHHEM?

a) M3nydyenue, CBA3aHHOE C B3aMMOJAEWCTBUEM YCKOPEHHBIX 3JIEKTPOHOB CO CBOOOJHBIMHU U CBS-
3aHHBIMU JICKTPOHAMU KPUCTAILNIA,

0) Uznyuenue, cBsi3aHHOE C B3aMMOICHCTBUEM MEAJICHHBIX 3JIEKTPOHOB C MOJIEKYJIaMH ra3a;

B) M3nydeHue, cBA3aHHOE C B3aUMOJEHCTBUEM MEUIEHHBIX 3JIEKTPOHOB C 3JIEKTPOHAMM KpHUCTAJI-
7na;

r) Usnyyenue, cBsi3aHHOE C B3aUMOACHCTBHEM YCKOPEHHBIX 3JEKTPOHOB CO CBOOOIHBIMH U CBSI-
3aHHBIMH 3JIEKTPOHAMH KpUCTaJLIa.

10. Kakoe n3nyueHne Ha3bIBalOT XapaKTEPUCTUUECKUM PEHTTEHOBCKUM HU3JIy4eHHEM ?

a) M3nydyenue, cBsi3aHHOE C B3aUMOJICHICTBHEM YCKOPEHHBIX AJIEKTPOHOB B INIyOHWHE aTOMOB, C
MPUHAJICKAIIIMEA UM DJIEKTPOHAMU;

0) M3nydyenue, cBsi3aHHOE C B3aMMOACHCTBUEM MEJUICHHBIX 3JIEKTPOHOB C 3JIEKTPOHAMH KPUCTAJI-
7na;

B) M3nyyenue, cBA3aHHOE C B3aUMOJICIICTBHEM MEJJIEHHBIX AJIEKTPOHOB C MOJIEKYJIaMH rasa;

r) Usnyyenue, CBSI3aHHOE C B3aUMOJICWCTBHUEM YCKOPEHHBIX 3JICKTPOHOB B IIyOHWHE aToMoOB, C
MPUHAJICKAIIUMH UM SJIEKTPOHAMHU.

11. IIpu xakoM TUIIE€ CTOJKHOBEHHI HAJIETAIOMIMMI 3JEKTPOH MEPEAAECT CBOIO SHEPTUIO JIEKTPOHY
KpucTasia?

a) Yrpyroe CTOJIKHOBEHHUE;

0) Takux coymapeHuil HE CYIIIECTBYET;

B) IIpu Bcex Tunax CTOJIKHOBEHUII;

r) Heympyroe cronkHOBeHUE.

12. [Ipu KakoM THIIE CTOJTKHOBEHHMM HAJIETAIONINI 3JIEKTPOH HE MEPENAET CBOIO YHEPTHUIO DIEKTPO-
HY KpucTamia?

a) Heynpyroe cTronkHOBEHME;

0) IIpu Bcex BUIAX CTOIKHOBEHUH;

B) Takux coynapeHuii He CyLIECTBYET;

r) YIpyroe CTOJIKHOBEHHE.

13. Ha3oBHUTE OCHOBHYIO XapaKTEPUCTUKY KaTOAa.

a) 3aBUCUMOCTH 3P (HEKTHBHOM pabOTHI BBIXO/Ia OT MaTepHaa KaToaa;

0) 3aBUCUMOCTH TOKAa SMUCCHUH OT CII0C00a HarpeBa KaToja;

B) 3aBUCHMOCTb 3(h(PEeKTUBHOM PabOTHI BEIXOAA OT TONIIWHBI KaTo/a;
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r) 3aBUCUMOCTh TOKAa SMUCCHUU OT TEMIEPATYPhI KaToja.

14. JIns KakuX KaToJ0B MPUMEHSAETCS MapaMeTp I0MyCTUMas IJIOTHOCTh KaTOJAHOTO TOKa?

a) Jlnst naHTaH-00pUIHBIX KaTOJOB;

0) [lns akTHBUPOBAaHHBIX KAaTOJIOB;

B) JI7151 HEAKTUBUPOBAHHBIX KATOJIOB;

r) [l Bcex TUIOB KaTOOB.

15. Kako¥ 351eKTpOHHBIN Ty4OK CUATAETCS apaKCUalbHbIN?

a) Eciu TpaekTopuu 37€KTPOHOB MapaljiebHbI;

0) OTCyTCTBYEeT CUMMETPUS OTHOCUTEIBHO ONTUYECKON OCH;

B) PaccrositHue ot onTrdeckol OCH 0 KpalHEro 3JIEKTPOHAa MHOTO MEHBIIE KBajpaTa 3TOTO pac-
CTOSIHUSL.

r) PaccTossHEEe OT ONTHYECKONW OCH JI0 KpaWHEro AJIEKTpOHAa MHOTO OOJIbIie KBajapaTa 3TOTO pac-
CTOSIHUSL.

16. Yto nmpencrasiseT coOO0# 3NIEKTPOHHAS MyIIIKa OCHIIIOTpaduuecKux Tpyook?

a) CumMMeTpuYHast IMH3a;

0) IMmmepcroHHast THH3A;

B) KBagpynonbHas nuH3a;

r) IMMepcHuOHHBIN OOBEKTHB.

17. B xakoM M3 yKa3zaHHBIX PHOOpaxX MPOUCXOAUT MTHOBEHHOE MPe0Opa30BaHNEe BUAUMOTO U300-
PaXXE€HHUSI B AJIEKTPUUECKUAN CUTHAI ?

a) Ukonockor;

6) CyrnepopTHKOH;

B) Bunukon;

r) Juccexrop.

18. B kakoii nepexatolieii TpyOke MpUMEHSETCS TOIYIPOBOAHUKOBAS (POTOMPOBOSIAS MUIIICHD 7

a) Mkonockor;

6) CymnepopTuKoH;

B) Jluccekrop;

r) Bugukon.

19. Kakoiil Tun pa3psia Ha3bIBA€TCS CAMOCTOSITEIbHBIM ?

a) Paspsiz, KOTOpBI MOKET CyIIECTBOBATh TOJIBKO IPH BO3JIEHCTBUU BHEIIHETO MOHU3UPYIOIIETO
dakTopa;

0) Pa3psiz, KOTOpBIN MOXKET CyIIECTBOBATH 0€3 AEKTPUUECKOro MOJIs;

B) Pa3psij, KOTOpBI MOXKET CYIIECTBOBAThH TOJIBKO MPU HAIUYUH BHEIIHETO 3JIEKTPUUECKOTO OIS,

r) Paspsin, KoTopbIii MOXKeT CyliecTBOBaTh 06€3 BO3ACHCTBHSI BHEIIIHETO HOHU3UPYIOLIETO (hakTopa;

20. Kakue cucteMbl OTKIIOHEHUSI UMEIOT OOJIBIINI YaCTOTHBIA AUaIla30H ?

a) MaraurHsble;

0) KBanpymosbHbie;

B) DJIEKTPOCTaTUYECKHUE;

r) MarauroctaTu4eckue.

14.1.2. 3auér

1. CoBpeMEHHOE COCTOSIHUE U NIEPCIIEKTUBBI Pa3BUTHSI BAKYYMHOM DJIEKTPOHUKH.

2. Knaccugukanus ycTpoicTB BaKyyMHOH 3JI€KTPOHUKH.

3. O030p yCcTpOHCTB BaKYyMHOW 3JIEKTPOHUKH U UX MECTO B PaAMOTEXHHYECKUX YCTPONCTBAX U
CUCTEMaXx CBS3H.

4.27eKTpOHHAS] IMUCCHSL.

5. OCHOBBI JIEKTPOHHOM TEOPUH TBEPIOTO TEIA.

6. TepMOaJIEKTPOHHAS SMUCCHSL.

7. DNEeKTPOHHBIN MOTOK.

8. ®opMHpOBaHKE U TPAHCIIOPTUPOBKA IEKTPOHHBIX ITIOTOKOB.

6. DIEKTPOHHbBIE MYLIKU U TPOKEKTOPBL.

7. IIpuMepbl NCHIONB30BaHMS SJIEKTPOHHBIX MYLIEK U MPOKEKTOPOB B MPUOOPAaxX BaKyyMHOH 3JIeK-
TPOHUKH.

8. DneKTpruyecKre U MarHUTHbIE CLIOCOOBI YIPABJIECHUS INIOTHOCTHIO U CKOPOCTBIO AJIEKTPOHOB.
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9. IlpeobpazoBanue SHEPTUU AIIEKTPOHHOTO IMOTOKA B JPYTHE BUIBI YHEPTHH.

10. DddexTsr B3anMOACHCTBHUS (KaTOAOTIOMHUHUCIICHIINS, KaTOIOYCUIICHUE, PEHTT€HOBCKOE U3ITY-
YeHHUE, HarpeB).

11. MoHn3oBaHHbBIN ra3 U mia3ma.

12. OcHOBHBIE METO/IbI TE€HEPALIUH T1JIA3MBI.

13. Turmbl ra30BbIX pa3psI0B.

14. DMHCCHOHHBIE CBOMCTBA IIa3MBl.

15. InarHocTrKa mapaMeTpoB IUIa3MBbl.

16. IlpumeHeHMe MIa3Mbl B 3JIEKTPOHUKE.

17.ABTO2JIEKTPOHHAS] YMUCCHS.

18. BTOpr4HO-371€KTpOHHASI SMUCCHSI.

19. ®oT0351€KTPOHHAS SMUCCHSL.

20. IToTreHIMaNBHBIN Oapbep.

21. MaremaTtrueckue Moaenu (GU3NIECKUX SBJICHUN, OMPEASISIONNX MPUHIHIBI (QYHKIIMOHUPO-
BaHUsl YCTPOMCTB BaKyyMHOU JIEKTPOHUKH.

22. TexHomornueckue TpeOOBaHUS K TEXHHUYECCKUM MapamMeTpaM COBPEMEHHOM 3JIEMEHTHOMN 0a3bl
BAaKyYMHOM JIEKTPOHUKH.

23. MeTonbl UHIUBUAYATBHBIX TEOPETUYECKUX U IKCIEPUMEHTATIbHBIX HCCIIEIOBAHMM, UHTETpa-
1Sl B HAYYHOE COOOIIECTBO, OpraHu3aIsl padOThl UCCIIEIOBATEIHCKOTO KOJIEKTHBA.

24. Tlopsimok BBIMTOTHEHHUST HAyYHO-HCcaeaoBaTeabckux padbot (HUP).

25. Pesynbratsl HUP.

26. Hayunas sTuKa.

27. KynbTypa Hay4HbIX UCCIIEJOBAHUM.

28. Opra"u3anys MpernoaaBaTeIbCKON NeITeTbHOCTH (BUIbI KOHTAKTHOM PabOThI, OpraHU3aIUs
CaMOCTOSITENILHOM pa0OThI, yueOHO-METOAMYECKOE 00ECTICYCHHE, TIEIarOrHKa 1 ICUXOJIOTHS).

29. VICTOYHHKH OCHOBHBIX 00pa30BaTEIbHBIX MPOTPAMM BBICIIETO OOpa30BaHUS BaKyYyMHOM DJIEK-
TPOHUKH.

30. O6pazoBarenbHbIE CTAaHAAPTHI, MPOGECCHOHATBLHBIE OTPACIICBBIC CTAHIAPTHI.

14.1.3. Tembl 0NIPOCOB HA 3aHATUSX
. 3alMIIUTE OCHOBHOE YPaBHEHHUE TEPMORJIEKTPOHHOM SMUCCHUU.
. UTo Takoe MpOHUIIAeMOCTh MOTEHIIMAIIBHOTO Oaphepa?
. Uro Takoe 3¢dexruBHas padoTa Bbixoaa?
. Uto Takoe KpUTHYECKasi HAPSKEHHOCTh IEKTPUUECKOr0 1osis?
. HazoBuTe THUIIBI TEPMOKATOOB.
. HazoBuTe mapameTpsl TEpMOKATOB.
. Onummure KOHCTPYKIMIO OKCUIHOTO KaToAa.
. Kaxo#i iporiecc HazbiBaeTcst (POTOIEKTPOHHAS IMUCCHS?
. OCHOBHBIE THUIIBI COYAAPEHUM
10. Yto Takoe BTOpUUHAsk YMUCCHSI?
11. Yto Takoe «kpacHas rpanuna» ¢porodpdexra?
12. Yo Takoe moyHbIN IpoOer 31eKTpoHa?
13. OnuumTe pacnpenesieHne BTOPUYHBIX AIEKTPOHOB 10 SHEPTHUSAM.
14. OOBsicHUTE MTpOLIECC YMEHBIIECHUS BEJIMYMHBI TOTEHIIUAIBHOTO Oapbepa.
IIPY HAJIOKEHUN BHEUIHETO AIEKTPUYECKOTO MOJISL.
15. HazoBuTe XapakTepHbIe BEIUYNHBI KPUTHUECKON HAIIPSKEHHOCTH
BHEIIHETO IEKTPUYECKOTO.
16. OnuiuTe OCHOBHBIE KOHCTPYKIIMH KAaTOJIOB, a TaKXkKe 00JacTH UX
IIPUMEHEHUS.
17. Ykaxxute OCHOBHBIE HAIPABJICHUS TEHACHIIUU PA3BUTHUS YCTPOUCTB YMUCCUOHHOM U IJIa3MEH-
HOMW 3JIEKTPOHMKH.
18. KakoBbl MeTO/IbI UHAUBUAYATbHBIX TEOPETUUECKUX U IKCIEPUMEHTAIbHBIX UCCIIEI0BAHUI?
19. KakoB nmopsi10K BBIMOJIHEHUSI HAYy4HO-HCCTen0BaTenbckux padot (HUP)?
20. B uém cymHoCTh Hay4YHOU ATUKH ?
21. KakoBa opranusanus NpenojaBaTeIbCKoON JESITEIbHOCTH ?

O 01N DN B W~
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22. KakoBbl HICTOYHUKH OCHOBHBIX 00pa30BaTENIbHBIX MPOTPaMM BBICIIET0 00pa30BaHus B 00JIacTh
SMUCCUOHHOM U TJIa3MEHHOM AJIIEKTPOHUKH ?

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
Jis aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEITyCMOTPEHBI TOMOIHH -
TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIEHUBAHUS ISl JIMI C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HHBAJIUIOB

Kareropun Bunbl 10ONOMHUTETBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCsl MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

C napyueHusmMu
ciyxa

[IpenMy111eCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napymenussimu | CobecezioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyueHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 34Ty, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM 1JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMATPHUBACTCS JI0-
cTynHas (hopMma Mpe0CTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIOTIEPEBOIA.

Jlumam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/IOPOBBS U MHBAJUAAM YBEIUYMBAETCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. Il TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hasi hopMa MpeoCTaBICHUS OTBETOB Ha 3aJJaHUsl, 2 UMEHHO:

- MMCbMEHHO Ha OyMmare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCTOJIH30BAHUEM YCIIYT ACCUCTECHTA;

- MPEJICTaBIICHUE OTBETOB YCTHO.

[Iponienypa orieHHBaHUS PE3yIBTATOB OOYUEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAJIMJOB M0 JUCLUIUIMHE MpelycMaTpUBaeT MpeocTaBieHue nHpopmanuu B popmax, aJanTH-
POBaHHBIX K OTPAHUYCHUSM KX 370POBBS i BOCTIPUATHS HHPOPMALIUH:

JI1s1 1ML ¢ HApYIIEHUSIMM 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.
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[Tpu HEOOXOAUMOCTH AJIS JIHI] C OTPAHUYCHHBIMHI BO3MOXXHOCTSIMU 3/IOPOBBSI M MHBAJIUJIOB MPOIIC-
Jypa OLIEHUBAHUS PE3yIbTaTOB O0yUEHHSI MOKET IPOBOIUTHCS B HECKOIBKO 3TAIOB.
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