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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 JIEKTPOHUKH, 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
¢du3nUecKkne M MaTeMaTUYeCKUe MOJETH BAaKYyMHBIX U TUIA3MEHHBIX MPUOOPOB, MPUMEHATH (U3UKO-
MaTeMaTHYeCKUN armapar JijIs pacueTa U MOJASITMPOBaHMS (PU3HUECKUX MPOIECCOB, TPOTEKAIOIINX B HUX.

2. Mecto aucunniimubl B ctpykrype OITIOII
Hucnunnuna «BakyymHas u 1utasmenHas anektponuka» (b1.B.OJ1.13) otHocurcs x Omoky 1
(BapuaTuBHAas 4acTh).
[IpenumiecTBylOUMMH ~ TUCHUIUIMHAMY, (OPMHUPYIOIIMMU  HayalbHbIE 3HAHUS, SBISIOTCS:
Maremaruka, Marepuansl 2JI€KTPOHHON TEXHUKH, TBepAOTEIbHAS NIEKTPOHUKA, DH3uKa.
[TocrneayromuMu TUCHUIUIMHAMU SIBISIOTCS: 3al[UTa BBIMYCKHON KBalIU(UKAIIMOHHON paboThl,
BKJIIOYasl MOATOTOBKY K MPOLIEYPE 3aIIUTHI U IPOLEAYPY 3aluThl, [IpeaiuniaoMHas npakTuka.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AUCHHILINHBI

[Tponiecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (JOPMHUPOBAHUE CIETYIOIUX KOMIETEHIUI:

— JIK-1 cnocoGHOCTBIO CTPOUTH MpocTellue (U3NYECKUEe U MareMaTHYeCKHE MOJIENH
npubOpOB, CXEM, YCTPOWCTB M YCTAaHOBOK DJIEKTPOHMKH W  HAHOMIEKTPOHHKH  Pa3IMYHOTO
(YHKLIMOHAJIBHOIO Ha3HAYCHUs, a TaKXKe HCIOIb30BaTh CTAHJApTHBIE HPOTPaMMHBIE CpEICTBA HX
KOMITbIOTEPHOTO MOJICJIMPOBAHNS;

— [IIK-2 cnocoOHOCTBIO apryMEeHTHpPOBAaHHO BbIOMpaTh M pEaJM30BbIBATH Ha IPAKTUKE
3pPEeKTUBHYI0 METOAMKY SKCIEPUMEHTAIBHOIO UCCIIEI0BaHUS TapaMeTPOB U XapaKTepUCTUK IPUOOPOB,
CXEM, YCTPOMCTB M YCTaHOBOK OJEKTPOHMKH M HAHOAJIEKTPOHUKH PA3IMYHOTO (YHKIHOHAIHHOTO
Ha3HA4YEHHUS;

— TIK-5 roTOBHOCTBIO BBINOJHATH PAcye€T U MPOEKTUPOBAHUE AIEKTPOHHBIX MPUOOPOB, CXEM U
YCTPOMCTB pa3iIU4YHOro (hyHKIIMOHAJIBHOTO Ha3HAU€HHs B COOTBETCTBUHM C TEXHMYECKUM 3aJaHHEM C
HCIOJIb30BaHUEM CPE/ICTB aBTOMATHU3AIMH POEKTUPOBAHMUS;

B pe3ynbrare nzyueHus TUCHMITIIMHBI 00yYaroIUACs TOJKEH:

— 3HaTh — OCHOBBI (DM3UKM BAaKyyMma, IJIa3Mbl U TBEPJOTO TeJa; — MPUHIMIIBI UCIOIb30BaHUS
¢usnueckux 3¢¢PeKkToB B BaKyyMe U B IUIa3M€ B MpuOOpax M YCTPONCTBaX BAKYyMHOH, IUIa3MEHHOMN
ANEKTPOHUKH; — KOHCTPYKLIMH, MapaMeTpbl U XapaKTEPUCTUKU M METOAbl MOJECIMpPOBaHMs MPHOOPOB ,
CX€M, YCTPONCTB M YCTAHOBOK IEKTPOHUKHU ¥ HAHOJIEKTPOHUKH.

— yMeTb — apryMEHTHPOBAHO BBIOMpaTh W pPEATU30BBIBATH Ha TMpaKTHKE 3()(HEKTUBHYIO
METOAMKY JKCIEPUMEHTAIbHOIO MCCIEN0BaHUS; — IPHUMEHATH METOAbl pacyeTa IapaMeTpoB H
XapakTepUCTUK MpUOOPOB BaKyyMHOW U TIJA3MEHHOM JJIEKTPOHMKH; — TPUMEHSATH METOJbI
MOJIETUPOBAHUS U MPOEKTUPOBAHMS IPUOOPOB U YCTPOMCTB BaKyyMHOH M IUIa3MEHHOW 3IIEKTPOHUKH; —
aHAJIM3UPOBATh HH(OPMAIIMIO O HOBBIX THIAaX BaKyyMHBIX U IJIa3MEHHBIX IpUOOpax.

— BJajeTh — METOJAaMHU 3KCIIEPUMEHTAJIBHBIX HCCIIEJOBAHUN IApaMeTPOB M XapaKTEPUCTHUK
MarepuasoB, MPUOOPOB M YCTPOWCTB BaKyyMHOM M IUIa3MEHHOM OSJIEKTPOHHKH,; — COBPEMEHHBIMHU
MIPOrPaMMHBIMH CPEJCTBAMH MOEIMPOBAaHUS U MPOEKTUPOBAHUS MPUOOPOB BaKYyMHOM U IJIa3MEHHOU
ANIEKTPOHUKH; - OCHOBHBIMH ITpHEMaMHU 00pabOTKH U MPEAOCTaBICHUS SKCIEPUMEHTAIBHBIX TaHHBIX.

4. O0beM TMCUMIJIMHBI M BU/IbI Y4eOHOH padoThl
OOmast TpyAOEMKOCTh IUCHMIUIMHBI cocTaBisierT 4.0 3aueTHBIX €IWHHUIBI U TpE/CTaBleHa B
Tabmuue 4.1.
Tabnuna 4.1 — TpynoeMKOCTh TUCIUITUHBI

Bunbl yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl

8 cemectp
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AynuTopHbI€ 3aHATHS (BCETO) 50 50
Jlexun 22 22
[IpakTuueckue 3aHATHS 16 16
JlaboparopHbie pabOTHI 12 12
CamocrosiTenbHas paboTa (Bcero) 94 94
Odopmiterre oT4eTOB 110 JTabopaTOpHBIM paboTam 16 16
[IpopaboTka JIEKIIMOHHOTO MaTepuaa 59 59
[TonroroBka K MpakTHYECKUM 3aHATHUSAM, CEMUHApaM 19 19
Bcero (6e3 3x3ameHa) 144 144
OO0mmas Tpy10eMKOCTb, 4 144 144
3aueTHble EauHuIb: 4.0 4.0
5. Conepixanue Iy CUUIIMHBI
5.1. Pazaessl JUCHUIIMHGLI 1 BUABI 3AHATHI
Paznenbl AUCHUIUIMHBI ¥ BUIBI 3aHATHI IpUBEACHbI B Tabnuie 5.1.
Tabmuma 5.1 — Pa3znenbl AUCHUTUIMHBI U BUBI 3aHATHI
Ha3zpanus paznenoB qUCIUTUIMHBI é L TR 8.0 8¢ 588 223 E’ 2 = % g =
8 cemecTp
1 DMuccuoHHas IEKTPOHUKA 4 7 8 28 47  1IK-1, I1K-2,
[IK-5
2 DNEeKTPOHHBIN TOTOK. 4 0 0 8 12 TIK-1, [IK-2,
[IK-5
3 YnpaBneHue 31eKTPOHHBIMHU TTOTOKaMHU 5 7 0 13 25 IIK-1, TIK-2,
IK-5
4 DnemMeHTapHbIE MPOIIECCHI B MIIa3MeE. 4 0 0 10 14 TIK-1, [TK-2,
[K-5
5 OCHOBHBIE CBOMCTBA IIJIa3MBI. 2 2 4 16 24 | IIK-1, IIK-2,
IK-5
6 MeTozbl U3MEPEHNH TapaMeTPOB 1 0 0 10 11  IIK-1, [IK-2,
TJ1a3MBI. IIK-5
7 IlpuMeHeHue 1ma3Mbl 2 0 0 9 11 IIK-1, TIK-2,
IK-5
Hroro 3a cemecTp 22 16 12 94 144
Hroro 22 16 12 94 144
5.2. Conepskanue pa3ieioB JUCUMILIIMHBI (110 JEKIMAM)
ConeprkaHue pa3nesaoB TUCIUILINH (110 JICKIMSIM) MIPUBEICHO B Tadnuie 5.2.
Tabmuma 5.2 — Comeprxkanue pasaenoB TUCIUILTAH (TI0 JIEKIIHSIM)
HasBauus pasienon CozeprkaHne pa3eloB QUCIMIUINHEL [0 JeKImsaM - 9 & 3.5 § 8
8 cemectp
1 Omuccnonnas OCHOBBI 2JIEKTPOHHOM TEOPUU TBEPIOTO TENA. 4 [IK-1, IIK-
AIIEKTPOHUKA DHepreTudecKue 30HbI B KpUcTaie. [[Buxenne 2, I[IK-5
AIIEKTPOHOB B KpucTayuie. CTaTUCTUKA 3JICKTPOHOB B
TBEPJIOM TeJjie. DIEKTPOIPOBOAHOCTh METAIIIIOB U
MOJTYITPOBOTHUKOB. KOHTaKTHAs pa3HOCTh
4

CornacoeaHa Ha noptane N2 24003




MOTEeHUHANOB. [[0BEpXHOCTHBIN MOTEHIUATBHBII
Oapwep.

Hroro

2 DAEKTPOHHBIA MOTOK.  DIEKTPOHHBIHN MOTOK, €ro (popMupoBaHue u
TPaHCIOPTUPOBKA, MHTEHCUBHBIE 1 HEUHTCHCHUBHEIE,
PENSATUBUCTCKHE Y HEPEISATHBUCTCKUE SJICKTPOHHBIE
MOTOKH, CIIOCOOBI (POPMUPOBAHUS IIEKTPOHHBIX
MOTOKOB Pa3IMYHON MHTEHCUBHOCTH (3JICKTPOHHBIE
MYIIKHA U TPOXKEKTOPHI), TPAHCTIOPTUPOBKA
AIIEKTPOHHOTO MOTOKA U CIIOCOOBI OTPAHUYEHUS €TO
norepeyuHbIx pasmepoB. [IpeoOpazoBanue sHEPTrUn
AIIEKTPOHHOT'O MTOTOKA B APYT'HE BUIBI SHEPTUH,
CrocoObl, OCHOBaHHBIE HA B3aUMOJICHCTBUU C
BHEIIHUMHU 3JIEKTPOMArHUTHBIMH TOJISIMH,
sHepreTuyeckuit a3gdext B3aumonerictpus. CriocoOsl,
OCHOBaHHbIE HA B3aUMOJICHCTBUH C TBEPABIMH TEJIAMHU
U CTPYKTypami, 3¢ (HeKThl B3auMOICHCTBUS
(KaToMOIFOMUHECIICHIINS, KATOIOYCHIICHHE,
PEHTTEeHOBCKOE H3Iy4yeHue, Harpes). [Ipumepnt
UCTIOJIB30BaHMs B TPUOOpax BaKyyMHOM
AIIEKTPOHUKH.

Hroro

3 Ynpasnenue YnpasneHue 31eKTPOHHBIMU MOTOKAMM.

AJIEKTPOHHBIMU TIOTOKAMH JJIEKTPUYECKHE U MATHUTHBIE CLIOCOOBI YIIPaBICHUS
IJIOTHOCTBIO M CKOPOCTBIO AJIEKTPOHOB.
KBazucrarnueckue u ITMHaMUYEeCKUE CIIOCOOBI
ynpasienus. [I[pumeps ucnonb30BaHus B Iprudopax
BaKyyMHOI1 3JIeKTPOHUKHU

HUrtoro

TK-1, TTK-
2, TIK-5

TK-1, TTK-
2, TIK-5

4 DnemeHTapHbIE WNonun3oBaHHbIN ra3 U 1U1a3Ma. JJIeMeHTapHbIe

MIPOLIECCHI B IJIa3Me€. MIPOIIECCHI B IJIA3ME U HA MOTPAHUYHBIX
MOBEPXHOCTAX. OCHOBHBIE METO/IbI T€HEPALIUU
I1JIa3MBI. MOI[CJ'II/I JJIsA OIIMCaHUusA CBOMCTB MJIa3MBl.
DddexTrBHBIE CEUECHUS B3aUMOICHCTBUS.
Kynonosckue cronkHoBenus. Heynpyrue
CTOJIKHOBEHHMS B IJIa3Me NIEPBOTO U BTOPOTO Poja.
[Tepezapsinka. PexomOuHaImMs 3apsyKEHHBIX YaCTHII.
JIBU>KeHUE 3apsyKEHHBIX YacTHI] B IJ1a3Me.
HpeiidoBoe 1 HarpaBiIeHHOE ABUKEHUE 3aPSKEHHBIX
YacTHIl.

HUroro

IIK-1, TIK-
2, [IK-5

5 OCHOBHBIE CBOMCTBA Tumnsl ra30BbIX pa3psnoB. OOME CBONCTBA MJIa3MBbI.

I1JIa3MBI. Pagunyc [le6ast. KBazuHeHTpasbHOCTD I1a3MBI.
Knaccudukanus mia3mbl. DIeKTPONPOBOIHOCTD
ma3Mel. SIBieHus nepexoca. Ilnasma B MaraHuTHOM
nosie. Konebanus. HeycTo4mBOCTH ¥ SMHUCCHOHHBIE
CBOMCTBA IIJIa3Mbl

HUroro

[K-1, TIK-
2, T1IK-5

6 MeTonb! usmepeHui W3nydyenus miasmel. MeToIbl YCKOPEHUS
IapamMeTpOB IJIA3MBl. IIJIa3MEHHBIX IIOTOKOB. /IMarHocTHKa napaMeTpoB

TK-1, TIK-
2, TIK-5
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IUIa3MbI. 30HIOBELIM METOA AUAarHOCTUKUA. O qUHOYHBIN
30H. J{BOMHOM 30HI. DMUCCUOHHBIN 30H1. MeTOIbI

CBY u nazepHOil AMarHOCTUKU TJIa3MbI

Hroro

7 llpuMeHeHue na3Mbl

HpI/IMeHeHI/Ie I1J1a3MBbI B SJICKTPOHUKE. IIna3zmenHbIe 2
HCTOYHUKH MOHOB ra3oB U MeTauioB. I1na3meHHbIe

MCTOYHUKH 3J1eKTpoMeTallIoB. [Ina3meHHble
TeHEepaTopbl U YCKOPUTENIN

ITK-1, IIK-
2, I[IK-5

HUroro

Uroro 3a cemecTp

2
22

5.3. Pa3nesbl AMCUMILVIMHBI M MEKIMCUMILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIUMHY (TPeAbI Ty IIUMHU)
U ofecneynBaeMbIMU (MOCJAEAYIONIUMHE) JUCHUINIIMHAMUA
Paznenbl qTUCHUIUIMHBL M MEXIMCIUIUIMHAPHBIE CBS3U C 00ECTIEUUBAIOIIMMHU (TMPEABIAYIIUMH) U
obecrnednBaeMbIMHU (ITOCIICAYIOIIMMHI ) TUCHUTUTHHAMH MPEICTaBICHBI B TabuIe 5.3.
Tabnuua 5.3 — Pazaenbl IUCHUTUIMHBL M MEKIUCIUILTHHAPHBIE CBSI3U

HawnmenoBanue JUCIUITIINH

Ne paznenoB gaHHOM AUCUUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO
n3yyeHre 00eCeyrBaOIMX U 00eceunBaeMbIX JUCHUILINH

1 2 3 4 5 6 7
[IpeamecTByromume JUCUUILIAHBL
1 Maremaruka + + + + + + +
2 Marepuaibl 3JEKTPOHHOM + + + + +
TEXHUKU
3 TBepaoTenbHas 3IEKTPOHUKA + + + + + +
4 dusuka + + + + + + +
[Tocnenyromume TUCUUTUIAHBI

1 3amuTa BBIMTYCKHOMN
KBaJM(PHUKALMOHHOMN paboOTHI, + + + + 4 + +
BKJItOYasl IOATOTOBKY K MPOLIEype
3aIUTHl U TPOLEAYPY 3aLIUTHI
2 HpeI[)II/IHJ'IOMHaSI MpaKTHKa + + + + + + +

5.4. CooTBeTcTBHE KOMIIETEHIMI, (POPMHUPYEMBIX IPH U3YYCHUHU AUCUMILIMHBI, M BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (OPMUPYEMBIX MPU HM3YYEHUHM IUCLUIUIMHBI, M BHUJIOB 3aHATHH

IpeJIcTaBlIeHo B Tabnuie 5.4.

Tabnmuna 5.4 — CooTBeTcTBUE KOMIETECHIMH, (OPMHUPYEMBIX NMPH HM3YHYEHUU AUCHUIUIMHBI, U BHJIOB

3aHATHI
E = Buisl 3aHATHI
55~ 0 R I S - = . @DOopMBI KOHTPOJIS
X = =& a ¥ & I = O o \© O = av
[1K-1 + + + + KonTponbHas pabora,
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KoHcrekT camomoAroToBKH,
CobecenoBanue, OTUeT IO
nmabopaTopHOi padoTe,
Omnpoc Ha 3aHsaTHsX, Tect




[K-2 + + + +

[1K-5 + + + +

KonTpomnsHnas pabdora,
KoHCIIeKT caMOoImoATOTOBKH,
CobecenoBanune, OTUeT Mo
naboparopHoii pabore,
Onpoc Ha 3anarusx, Tect

KonTponbnas pabora,
KoHCIeKT caMoIoIroToBKH,
CobOecenoBanue, OTUer 10
nmabopaTopHOi padoTe,
Omnpoc Ha 3aHsaTHSX, Tect

6. UnTepakTBHBIE MeTOABI M GOPMbI OPraHU3alMU 00yYeHUs

He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HaumenoBanue naboparopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabnuna 7.1 — HaumenoBanwue 1abopaTopHbIX padboT

o]
HasBanus pa3zzenos HaumenoBanue 1ab0paTopHbIX paboT gEE8.=8% ¢
8 cemectp
1 OMuccuonnas N3mepeHrie KOHTaKTHOW Pa3HOCTU MOTEHIINAJIOB. 8 IIK-1, T1K-
ANEKTPOHUKA UccnenoBanue TepMOTIEKTPOHHON AIMUCCHH. 2, IIK-5
Hccnenoanue HOTOAIEKTPOHHON IMUCCHUU.
HccenenoBanre BTOPUYHOM AJIEKTPOHHON 3MHUCCHUM.
Hroro
5 OcHoBHBbIE CBOWCTBA ITpoBepka 3akoHa mogo0us pa3psioB (3akoH IlamieHa) [K-1, IIK-
IIa3MBl. Vitoro 2, IIK-5
Hroro 3a cemectp 12
8. IIpakTHyeckue 3aHATUA (CEMUHAPBI)
HaumeHnoBaHmMe MpakTHYECKUX 3aHITHI (CEeMHHApOB) pUBeAeHO B TabmuIe 8.1.
Tabnuma 8.1 — HanMeHoBaHUE NMPaKTUYECKUX 3aHATHH (CEeMHHApOB)
) 0]
HasBanwus pa3ienos HauMeHOBaHME MPAKTHYECKUX 3aHATHIT (cemunapoB) ; 3 £ 8.5 & 8
8 cemecTp
1 DmuccuonHas TepmosnekTponHast sMuccusi. POTOINEKTPOHHAS 7 ITK-1, TIK-
AIIEKTPOHUKA aMHccHsl. BropuuHas 31€KTpOHHAs SIMUCCHS. 2, IIK-5
ABTO3JIEKTPOHHAs! IMUCCHUS.
Hroro !
3 Ynpasnenue JIBH>KEHUE 3apsyKEHHBIX YaCTHUL[ B ITOJIAX 7 IIK-1, TIK-
DNIEKTPOHHBIMHU MOTOKAMH pr. o 7 2, [IK-5
5 OCHOBHEIE CBOICTBA 30H10Bas JUArHOCTHUKA 2 TIK-1, ITK-
TJIa3MBbl. Wroro 2 2, IIK-5
Hroro 3a cemectp 16

9. CamocrosiTeibHas pabdora

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

@opMBI KOHTPOJIA

Tabmuie 9.1.
Ta6muma 9.1 — Buibl caMOCTOSTENbHOM PaboThl, TPYIOEMKOCTh U (POPMHUPYEMbIE KOMIIETEHIIUN
Busl caMOCTOSTENbHOM g 428 B
Ha3zBauus paszenos g 552 2
paboThI © 3 E=B =
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8 cemectp

1 OmMuccuonHnas [TonroroBka k 8 IIK-1, KontponwsHas padora,
AJIEKTPOHHKA MPAKTUYECKUM 3aHSATHUSIM, I1K-2, Onpoc Ha 3aHATHSX,
CEeMHHapaM [1K-5 Otuer o naboparopHoii
[TpopaboTka JIEKITMOHHOTO 8 pabore, Tect
marepuaia
OdopmiteHre 0T4ETOB 0 12
naboparopHbeIM paboTam
Htoro 28
2 DAEKTPOHHBIN MOTOK. [TpopaboTka JIEKITMOHHOTO 8 IIK-1, Onpoc Ha 3anarusx, Tect
Mmarepuala [1K-2,
Hroro IIK-5
3 Ynpasnenue [ToaroroBka k IK-1, Koncnekr
AIIEKTPOHHBIMU MIOTOKAMH  TIPAKTUYECKUM 3aHSTUSIM, [1K-2, CaMOIIO/ITOTOBKH,
ceMuHapaMm I1K-5 KonrtposnpHhas pabora,
[TpopaboTka JIEKITMOHHOTO 7 Onpoc Ha sanaTHsX, TecT
marepuaia
Htoro 13
4 DneMeHTapHbIe [TpopaboTka JTEeKIIMOHHOTO 10 TIIK-1, KonTpomasHas pabdora,
MPOLIECCHI B TJIa3ME. Marepuana [TK-2, Ormpoc Ha 3aHATUIX
Hroro 10 K-S
5 OcHoBHBIE CBOWCTBA ITonroroska k 5 IIK-1, Omnpoc Ha 3aHATUSX,
TJTa3MBl. MPAKTHYECKUM 3aHATHIM, [1K-2, Otuer o naboparopHoit
ceMUHapaMm ITK-5 pabote, CobecenoBanue,
[TpopaboTKa JEeKIIMOHHOTO 7 Tecr
marepuaia
Odopmienre 0T4eTOB MO 4
nmabopaTopHBIM paboTam
Htoro 16
6 MeTonb! usmepeHui [TpopaboTKa JEeKIIMOHHOTO 10 IIK-1, Koncniekr
[1apaMeTPOB IUIA3MBL. Marepuaia [1K-2, camoIoaroToBku, Onpoc
Wroro 10 ITK-5 Ha 3aHATUSAX, TecT
7 IlpuMeHeHune T1a3Mbl [IpopaboTka JIEKITMOHHOTO 9 IIK-1, Koncnekr
Marepuaia [1K-2, camoIoAroToBku, Omnpoc
Wroro 9 IK-5 Ha 3aHATHSX, TecT
Hroro 3a cemectp 94
Hroro 94
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10. KypcoBasi padora (IpoekT)

He npenycmotpeno PVYII.

11. PeiiTuHrOBasi cucTeMa JJIsl OLEHKH YCIIeBaeMOCTH 00y4YaroIIMXcst

11.1. BanjbHble OLEHKH JJIS1 3J1eMEHTOB KOHTPOJISI
Tabmuna 11.1 — banbHbIe OIICHKH 7151 2JIEMEHTOB KOHTPOJIS

. N MaxkcuMasibHBII
. MakcumanbHbIN MakcumanbHbIN
DneMeHThI Y4eOHOM OaJ 3a epuoI Bcero 3a
6amt Ha 1-yto KT ¢ Gamn 3a mepuon
JESITETbHOCTH mexnay 2KT u na cemMecTp
Hayana cemectpa Mexay 1KT u 2KT
KOHEIl ceMecTpa
8 cemectp
Koncniekr 6 6 ) 17
CaMOITIOITOTOBKHU
KounrposbsHas pabora 21
Ornpoc Ha 3aHATHAX 15
Otuer o 1abopaTropHOi 19
pabore
CobecenoBanue 4 4 11
Tecr 17
Htoro makcumyM 3a 33 35 32 100
epuoa
Hapacraromum nrorom 33 68 100 100
11.2. IlepecyeTt 0a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT 60aIOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH ITPE/ICTaBICH B Tabmuie 11.2.
Tabnuua 11.2 — [IepecueT 6aIOB B OIIEHKH 33 KOHTPOJIbHbBIE TOUKH
baynel Ha 1aTy KOHTPOIBHOM TOUYKH Onenka
> 90% oT MakcuMasTbHOU CyMMBI OasutoB Ha jaty KT 5
Ot 70% 10 89% ot MakcuManbHON cymMMbl OaniioB Ha jnary KT 4
Ot 60% 10 69% OT MakCUManbHON CyMMbI OaiioB Ha nary KT 3
< 60% oT MakcuManbHON cyMMbI OastoB Ha aaty KT 2

11.3. Ilepecuet cymMMbl 02/1710B B TPAAUIIMOHHYI0 M MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymmbl 0aIoB B TPAJULMOHHYIO M MEXIYHApOIHYIO OLIEHKY IPEICTaBIECH B TaOIUIE
11.3.

Tabmuua 11.3 — [IepecueT cymmbl 6aI7I0B B TPAAUIIMOHHYIO U MEXTYHAPOJIHYIO OLIEHKY

Hrorosas cymma 0asios,
Ornenxka (I'OC) YUHUTHIBAET YCHEIIHO CAAHHBIN Ornenka (ECTS)

IK3aMeH

5 (oTMuHO) (3a4TEHO) 90 - 100 A (OTIM4HO)
85-89 B (ouens xoporo)

4 (xoporo) (3a4TeHO) 75-84 C (xoporto)
70-74
65 - 60 D (ynoBneTBopUTENIBHHO)

3 (YIOBIETBOPUTEIHHO) (3aU4TEHO) 60 - 64 E (mocpexcTaero)
2 (HeyOBJIETBOPUTEIHHO) (HE Huxe 60 6annos F (HeynoBneTBOpUTENBHO)
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3a4TEHO)

12. YuyeOHO-MeTOAMYECKOE H MH(OPMAIITHOHHOE O0ecTieYeHue TUCHUILINHBI

12.1. OcHoBHas aUTEpaTypa

1. BakyymHas W mia3MeHHas 3JeKTpoHHKa: YdyeOHoe mocobue / butnep JI. P. - 2007. 151 c.
[DnexTponHblii pecype] - Pexum nmocrtyma: http://edu.tusur.ru/publications/545, mara oOpamieHwus:
03.05.2018.

2. BakyymHas W miuasMeHHas 3JeKTpOHMKA: YuebHoe mocobme / AxcenoB A. M., Oxc E. M.,
3mobmna A. @d. - 2018, 165 c. [OnekrponHbii  pecypc] - Pexum  gocryna:
https://edu.tusur.ru/publications/7236, nara oopamenus: 03.05.2018.

3. CymkoB A.Jl. Bakyymnas snextpoHuka. OU3NKO-TEXHUYECKHE OCHOBHI : yueOHOE mocodue
1utst By30B - CII0. : Jlans, 2004. - 462 c. (manuune B 6ubnaroreke TYCVYP - 37 9k3.)

12.2. lonoiHuTEILHAS IUTEPATypa

1. Oxkc E.M. UcToyHMKH 37IEKTPOHOB C IUIA3MEHHBIM KaTOAOM: (pU3UKa, TEXHUKA, IPUMEHEHHUS :
MoHorpadust ; ToMCKkU TOCYNapCTBEHHBI YHHBEPCUTET CHCTEM YIPABICHHS W PAAHOIICKTPOHHUKH. -
Tomck : M3pmarenbCTBO HaydHO-TeXHHYECKoW nuteparypbl, 2005. — 212 c.. (Haimuue B OuMOIHMOTEKE
TYCYP - 5 93k3.)

2. Bakyymnble U 1m1a3MeHHbIE MPHOOPHI U yCTpoicTBa: YdyeOHoe mocobue / AxceHo A. U. -
2018. 131 c. [Dnekrponnbiii pecypce]| - Pexum mocrtyma: https://edu.tusur.ru/publications/7241, nara
obpamenus: 03.05.2018.

3. Cobone B.Jl. ®usndeckue OCHOBBI 3JICKTPOHHOM TEXHUKH: YueOHWK miusi BY3o.- M.:
Bricmas mkona, 1979. — 448 c. (nanmuune B 6ubimoreke TYCYP - 42 5k3.)

4. @puapuxoB C.A., Moaun C.H. ®usnueckrie 0CHOBBI 3JIEKTPOHHON TEXHUKH: YUYEOHUK IS
BY3oB .-M.: Beicmias mkomna, 1982. — 608 c. (Hanmune B 6nbnmorexke TYCVYP - 18 3k3.)

12.3. YueOHO-MeTOOUYECKHE MOCOOUS

12.3.1. O0s3aTe/ibHbIe y4eOHO-MeTOANYeCKHE MOCOOUs

1. BakyymHas 1 Tuta3MeHHas 3JeKTpOHHUKA: MeToauueckne yKa3anus K 1abopaTopHbIM paboTam
/ AxcenoB A. WM. - 2018. 82 c. [DnekrpoHHmlii pecypc] - Pexum gocryna:
https://edu.tusur.ru/publications/7238, nara oopamenus: 03.05.2018.

2. BakyymHas u mia3MeHHas DJIEKTPOHHMKA: MeTOoauYecKue yKa3aHUus K MPaKTUYECKUM
3asitusiMm /  AxkcenoB A. WM. - 2018. 39 c. [Onekrponnsli pecypc] - Pexum nocryma:
https://edu.tusur.ru/publications/7237, nara o6pamenus: 03.05.2018.

3. BakyymHas W 1uta3MeHHast 2JEKTpOHMKA: MeToaudeckne yKa3aHHs 10 CaMOCTOSTEIbHOM
pabore / AxcenoB A. M. - 2018. 18 «c. [DOnexrponHsli pecypc] - Pexum nocrymna:
https://edu.tusur.ru/publications/7239, nara obparenus: 03.05.2018.

12.3.2. YuyeOHo-MeTOAUYECKHE OCOOUS 1151 JIUI[ C OTPAHMYEHHBIMHU BO3MOKHOCTSIMH 310POBbS U
UHBAJU/I0B

Y4eOHO-MeToInYeCKHEe MaTeprallbl sl CaMOCTOSATENbHON U ayAUTOPHOM pabOThl 00yJarommxcs
U3 YKCIIA JIUL C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBbsSI M1 MHBAJINJIOB IPEAOCTABIAIOTCS B (hopMmax,
aIanTHPOBAHHBIX K OTPAaHHMYCHHUSIM UX 37I0POBbsSI M BOCHIPUATHS HH(DOpMAIIHH.

JI1s1 JIMI ¢ HApYLIEHUSIMM 3PeHust:

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

- B IIe4aTHON (hopMe YBETUUEHHBIM HIPUPTOM.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;

- B MIe4aTHOU (opme.

JI1s1 JIMI ¢ HApyLIEeHUSIMM ONIOPHO-ABUTaTeJbLHOI0 annapara:

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

— B Ie4aTHoM (opme.

12.4. TIpodeccuonanbHbie 0a3bl JAHHBIX M1 HHGPOPMAILIMOHHBIE CIIPABOYHbIE CHCTEMBI
1. O0pa3oBarenbHbIi MOPTAT YHUBEPCUTETA, OMOIMOTEKAa YHUBEPCUTETA
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13. MarepuajibHO-TEXHUYECKOe o0ecnedeHue M CHUILINHBI U Tpedyemoe MporpaMMHoe
ob0ecrnieyenune

13.1. O6mue TpedGoBaHNs K MATEPHAIBLHO-TEXHHYECKOMY M IIPOrPAMMHOMY 00ecre4YeHn 0
AUCHMILTHHBI

13.1.1. MarepuaJibHO-TeXHHYeCKOe M IPOrpaMMHOe obecnedeHue sl JeKIUOHHBIX 3aHATHI
s npoBeneHuss 3aHATUN JIEKIMOHHOIO THIA, IPYNIIOBBIX U WHIUBUAYAJIbHBIX KOHCYJbTALUM,
TEKYILEro KOHTPOJIS U MPOMEKYTOUYHON aTTeCTallMy UCIOJIb3yeTcsl ydeOHasi ayAUuTOpHUs C KOJIMYECTBOM
MOCAOYHBIX MECT HEe MeHee 22-24, 000pynoBaHHas JTOCKON M CTaHAAPTHOM yueOHO# Mebemnbio. MimeroTcs
JI€MOHCTpallMOHHOE 00O0pyloBaHHE U Y4eOHO-HaIIsAHbIE MOCOOus, oOecreyMBaroOlIe TeMaTHYECKUue
WJUTIOCTPALMH 110 JIEKLIMOHHBIM pa3zesiaM JUCLHUILINHBIL.

13.1.2. MaTrepuaJibHO-TeXHHYECKOE H MPOrPAMMHOe ofecredyeHune I MPAKTHYEeCKUX 3aHATH I

VYuebnast maboparopust

yueOHasi ayauTOpus JUIs MPOBENCHHS 3aHATHI MPAKTUYECKOTO TUIla, ydeOHas ayauTOpHs Ul
MIPOBEJICHUS 3aHSATUH JTa0OPAaTOPHOTO THUIA, MOMEIIEHUE JJII KYPCOBOTO MPOSKTUPOBAHUS (BBITIOTHEHUS
KYpCOBBIX pa0oT), MOMEIIEHHE AJis TPOBEACHHS IPYIIOBBIX U WHIUBUIYATbHBIX KOHCYIbTAIINH

634034, Tomckas obmacte, . Tomck, Bepmmauna ynuna, a. 74, 110 aya.

Onucanue uMeroIerocs 000pya0BaHUs:

- JJaboparopusbie cren bl (6 mT.);

- smepuTenbHble TpUOOpHL;

- Jlocka MarHuTHO-MapKepHas;

- Ontrnueckas ckambst OCK-4;

- [Tomenenue s xpaneHust yueOHOro 000pyI0BaHMUs;

- Kommnekt cnenuanu3upoBanHoi yueOHo# mebenu;

- PaGouee mecTo mpenogaBares.

[TporpammHuoe obecrieueHre He TpeOyeTcs.

13.1.3. MarepuajibHO-TeXHHYECKOE U IPOrPaMMHOe o0ecnedyeHue 1Jisl J1a00paTopHbIX padoT

VYuebHast 1aboparopust

yueOHasi ayauTopus JUIsl MPOBENCHUS 3aHATHI MPAKTUYECKOTO THIA, ydeOHas ayauTOpHs JUIs
MIPOBE/ICHUS 3aHATUH 1a00paTOpHOro THIA, OMELIEHHE Ul KypCOBOTO MPOEKTUPOBAHUS (BBIMIOIHEHUS
KYpPCOBBIX pa0oT), TOMEIIEHHUE [T TPOBEICHUS TPYIIIOBBIX W WHAWBUIYAIBHBIX KOHCYIBTAI[UH

634034, Tomckas obnacte, . Tomck, Bepmnnuna ynuua, a. 74, 313 ayx.

Onucanue uMeroIerocs 000pya0BaHus:

- JIaGoparopHsle cTeHab! (16 mrt.);

- UsmepuTenbHble TpUOOpHL;

- Jlocka MarHUTHO-MapKepHasi;

- [Tomenenue s XxpaHeHust yaeOHOro 000pyI0BaHMUS;

- KommuiekT ciennanu3upoBaHHol yueOHON Mebenu;

- PaGouee mecto npenonasares.

[TporpammHoe oOecnieueHue He TpedyeTcsl.

13.1.4. MarepuaJIbHO-TEXHHYECKOE M IPOrPaMMHOe o0ecredeHne I CaMOCTOATeJIbHOM padoThl
Jist caMoCTOSTeNbHON paboThl UCTOIB3YIOTCS yueOHBbIE ayAUTOpUH (KOMIBIOTEPHBIE KIIACCHI),
PacCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTh, . Tomck, Jlennna mpocrekr, 1. 40, 233 ay.;
- 634045, Tomckast obmacTs, T. Tomck, yin. Kpacnoapmeiickas, a. 146, 201 aygx.;
- 634034, Tomckast 06macTb, I. Tomck, Bepmmanna ynuma, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTs, T. ToMmck, Bepmmanna ynuna, 1. 74, 207 ayn.

CocrtaB 000py10BaHUS:
- yueOHast mebeb;
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- komnbioTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81T1. - 5 it
- KOMIIBIOTEPHI MOAKIIOUEHB K cetn «VHTepHEeT» M 00ecneynBaloT JOCTYI B 3JIEKTPOHHYIO
MH(POPMaLIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepuajibHO-TeXHHYECKOe O0ecreyeHne U CIUIINHBI JIsl JIUI] C OTPAHNYEeHHBIMHU
BO3MO’KHOCTSIMH 310POBbSI  HHBAJIU/10B

OcBocHME IUCUUIUIMHBI JINIAMU C OTPAHWYEHHBIMU BO3MOYKHOCTSIMM 310POBbS W HWHBAJIMIAMU
OCYILIECTBIISIETCS C UCTIOIB30BaHUEM CPEACTB 00yUeHHUs OOIIETO U CHEIMAIbHOTO Ha3HAUCHHS.

[Tpr 3aHATHAX C OOydYarOUIMMHUCA € HAPYLIEHHSIMH CJIyXa IPEeJyCMOTPEHO MCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOLIEH amnmaparypbl, MYIbTUMEAUMHBIX CpPEIACTB W JPYIHMX TEXHUUYECKUX CPEJICTB
npuema/mepesnaud ydeOHOW MH(pOpPMALUU B AOCTYHHBIX (opMax, MOOMIIBHOM CHUCTEMBbI NpErnojiaBaHUs
Uil OOy4aIOMIMXCS C WHBAIMIHOCTBIO, MOPTAaTUBHOW MHIYKIIMOHHON CHUCTEMBI. YueOHasi aymuTopus, B
KOTOpOW 3aHMMAIOTCSl OOy4arolluecss C HapylleHHEeM cilyxa, 00OpylOoBaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOH, BUICOTEXHUKOU, NIEKTPOHHOMN JOCKOH, MYIBTUMEIUHHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOUIMMUCS € HAPYLIEHUSIMH 3PeHUSIMHM [IPEIYCMOTPEHO UCIIOJIb30BaHKE B
JIEKLMOHHBIX U YY€OHBIX ayAUTOPUSIX BO3MOKHOCTH IIPOCMOTPA YJAJIEHHBIX 00BEKTOB (HapUMep, TEKCTa
Ha JIOCKE WM Cllaiifia Ha SKpaHe) MpH MOMOIIM BUACOYBEIUUUTENEH 17151 KOM(DOPTHOrO MPOCMOTpa.

[Ipu 3aHATHAX ¢ OOyYalOIIMMHUCA € HAPYLIEHHWSIMH OINOPHO-IBHMIaTeJIbHOIO Aammapara
UCHOJB3YIOTCSl aJbTEPHATUBHbBIE YCTPOWCTBA BBOJA HMH(OpPMAIMM U JApYrHe TEXHUUYECKUE CpelCTBa
npuema/mepenadu ydeOHOW HMH(GOpPMALUU B AOCTYMHBIX (opMax, MOOMIIBHOW CHUCTEMBI OOYyUCHHS JUIS
JIOZIEN ¢ MTHBAJIMJHOCTBIO.

14. OneHovHbIE MaTrepvaJabl H METOAUYICCKUE PEKOMCHAAIIUH 110 OPTaHU3aAllMU U3YUYCHUSA
JAUCHHUIIIMHBI

14.1. Conep:kanue OLCHOYHBIX MATEPHAJIOB M METOAHMYECKHE PEKOMEH AN
I[J'ISI OLICHKU CTCIICHU C(l)OpMI/IpOBaHHOCTI/I U YPOBHA OCBOCHHUA 3aKPCIICHHBIX 3a I[HCHHHHHHOﬁ
KOMITETEHIIMI UCIIONIb3YIOTCSl OLICHOUHbIE MaTepUalbl B COCTABE:

14.1.1. TecToBble 3a1aHUs
Kakomy 3akoHY MOAUMHSETCS pacipeielieHHe AIEKTPOHOB O
CKOpPOCTSM ?
3akony bonbimana;
3akoHy MakcBemia
ITo 3akony CtosneToBa
ITo 3akony OWHIITENHA
Kakas srmekTpoHHas MyllKa CYUTAETCs BBICOKOTIEPBUAHCHOM?
3HaueHue nepseanca menbiie 10-9 A/B3/2
3unavyeHue nepseanca 6omapiie 10-8 A/B3/2
3HaueHue nepseanca Menbiie 10-6 A/B3/2
3navyeHue nepseanca 6omapiie 10-6 A/B3/2
ITon kakuM yIJIOM K ONTHYECKOM OCH pa3MEILEeH YIpaBISIFOIINN 1eKTpos B mymike [Iupca?
ITox kakuM yIiioM K ONTHYECKOW OCH pa3MEIlEeH YIPaBIIIOIINNA 37eKTpo B ymike [Tupca?
30 rpagycoB
60 rpagycoB
67,5 rpanxycoB
45 rpaaycoB
ITo xakoMy 3aKOHY M3MEHSAETCS TOK JIEKTPOHHON MyIIKH?
[To xakoMy 3aKOHY U3MEHSETCS TOK 3JEKTPOHHOU MyIKu?
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[To 3akony creneHu «3/2»

I[To 3akony creneHn «5/2»

[To 3akony creneHu «1/2»

ITo 3akony «7/2»

Kakoe u3nydeHne Ha3bIBatOT TOPMO3HBIM PEHTTEHOBCKUM U3JIy4€HUEM ?

WznyueHue, CBS3aHHOE C B3aUMOJICHCTBUEM YCKOPEHHBIX OJJIEKTPOHOB CO CBOOOIHBIMH U
CBSI3aHHBIMM 2JIEKTPOHAMU KpHCTasuIa

N3nydyenue, cBsI3aHHOE € B3aUMOJICHCTBUEM MEIJICHHBIX 3JIEKTPOHOB C MOJIEKYJIAMU Ta3a

W3nyuenue, cBI3aHHOE C B3aUMOJICHCTBUEM MEIJIEHHBIX 3JIEKTPOHOB C AIEKTPOHAMU KpUCTAILIA.

WznyueHue, CBS3aHHOE C B3aWMOJICHCTBUEM YCKOPEHHBIX OJJIEKTPOHOB CO CBOOOIHBIMH U
CBSI3aHHBIMM 2JIEKTPOHAMU KpHUCTasuIa

Kakoe n3iydeHne Ha3bpIBalOT XapaKTEPUCTUUECKUM PEHTTEHOBCKUM U3JTy4YE€HUEM?

W3nydyenue, CBI3aHHOE C B3aWMOJICHCTBUEM YCKOPEHHBIX JJIEKTPOHOB B IIIyOWHE aTOMOB, C
MIPUHAUICKALIUMHU UM JIEKTPOHAMHU

N3nyuenue, cBI3aHHOE C B3aUMOJICHCTBUEM MEIJICHHBIX 3JIEKTPOHOB C AIEKTPOHAMU KpUCTaIa

N3nydenue, CBI3aHHOE C B3aUMOJICHCTBHEM MEJICHHBIX JIEKTPOHOB ¢ MOJIEKYJIAMH ra3a

W3nydyenue, CBI3aHHOE C B3aWMOJICHCTBUEM YCKOPEHHBIX JJIEKTPOHOB B IIyOWHE aTOMOB, C
MPUHAUICKALIUMHU UM SJIEKTPOHAMU;

IIpy KakoM THIE CTOJKHOBEHUU HAJETAKOIIWNA 3JEKTPOH MEPEAAET CBOK SHEPTUI0 JIIEKTPOHY
KpucTasia?

VYipyroe CTOIKHOBEHUE

Takux coynapeHui He CyLIEeCTBYET

IIpu Bcex TMIaxX CTOJIKHOBEHUH

Heynpyroe cTtonkHOBeHHE

[Ipy KakoM THUIIE CTOJNKHOBEHUN HAJIETAIOLIMI 3JIEKTPOH HE MEPENAET CBOKO SHEPIHUIO JIEKTPOHY
KpucTasia?

Heynpyroe cronkHoBeHUE

[Ipu Bcex BUAaxX CTOJIKHOBEHUH.

Takux coynapeHuil He CyIEeCTBYET.

VYipyroe CTOJIIKHOBEHHE

HazoBuTe 0CHOBHYIO XapakTepHUCTUKY KaTo/a.

3aBUCUMOCTb APPEKTUBHOIN pabOTHI BHIXOJIa OT Marepuasa Karosia

3aBUCHUMOCTB TOKA 3MUCCHH OT crioco0a Harpesa Karoja

3aBUCUMOCTb APPEKTUBHOM pabOTHI BHIXOJIA OT TOJIIUHBI KaToAa

3aBMCHUMOCTb TOKAa YMUCCHH OT TEMIIEpPATyphl KaToaa

JI1s KakuX KaToZ0B MPUMEHSETCS MapaMeTp JA0NyCTUMAas INIOTHOCTh KaTOAHOTO TOKa?

Jis maHTaH-00PHUIHBIX KaTOMOB.

Jl1s akTUBMPOBAHHBIX KATOJOB.

JI11 HeaKTHBUPOBAHHBIX KaTO0B

JInst Bcex TUMOB KaTo/I0B

Kakoii 211eKTpOHHBIN IIy4OK CUUTAETCS TapaKCUaJIbHbIN?

Ecnu TpaekTOpuu 35E€KTPOHOB NapaIIeIbHBI

OTcyTCTBYET CUMMETPHS OTHOCUTENBHO ONTUYECKON OCH

PaccrostHue OT ONTHYECKOM OCHM 10 KpailHero 3JIEKTPOHA MHOTO MEHBIE KBajapara 3TOrO
paccTosiHusl.

PaccTosiHue oT omTHuYeckol ocH A0 KpalHero 3JeKTpoHa MHOro OoJjbllle KBajpara 3TOTO
paccTosiHusl.

UYrto mpencTaBiseT co00i AMEKTPOHHAS IMYIITKa OCIUILIOrpapuIecKux Tpyook?

CuMmMeTrpuyHas JuH3a

NMMepcroHHas nuH3a

KBanpynonbHas 1nH3a

NmmepcroHHBINH 00BEKTHB

B kxakoM ©3 yKa3aHHBIX NPUOOPaxX MPOUCXOAUT MIHOBEHHOE IpeoOpa3oBaHUE BHIUMOIO
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n300pakeHHs B ANIEKTpUdIecKkuil curnan ? MkoHockomn

CynepopTukoH

Bunukon

Huccexrop

B kakoii mepenaromeil TpyOke mpUMEHSIETCS MOIYIPOBOAHUKOBAS (HOTOMPOBONAIIAS MUILIEHB ?
NxoHockon

CynepopTukoH

Huccexrop

Bunukon

Kakoli Tun paspsiia Ha3pIBa€TCsl CAMOCTOATEIbHBIM 7

Pa3psn, KOTOPBI MOXKET CyLIECTBOBATh TOJBKO IIPU BO3JCUCTBUU BHEIIHETO MOHU3HUPYIOLIETO
(dakTopa

Pa3psn, KOTOpbIii MOXKET CyLIECTBOBATh 0€3 3JIEKTPUUECKOTO M10JIs

Pa3psii, KOTOPBI MOXKET CYIIECTBOBATh TOJIBKO ITPU HAJIMYKN BHEIIHETO 3JIEKTPUUYECKOTO MO

Pazpsiz, KOTOpBIN MOXKET CYIECTBOBATh O3 BO3/ICHCTBHS BHEITHETO HOHU3UPYIOIIETO (pakTopa

Kakue cuctemMbl OTKIOHEHHUS UMEIOT OOJBIINIA YACTOTHBIN IUana3oH?

MarunuTtHble

B obeunx cucremax

KBaapynonbsHbie

DIEeKTPOCTaTUYECKUE

Kaxo# tum paspsjia ucronb3yeTcsi B ra30pa3psAHbIX WHIMKATOPHBIX MaHENSIX MOCTOSHHOTO ToKa ?
TemHoBOM

[yrosoii;

AHOMAJILHBIN TICIOIIUNA

Hopmanbnblii Tierommin

Ha xakoii snektpos ocunsuiorpadudeckoi TpyOKH MMo1aeTcs UCCleayeMblid CUTHAT ?

Ha monynsarop

VYCKOpAOIWNNA 3MEKTPOL

Ha nuiacTuHbI TOPU30HTAIBHOTO OTKJIOHEHUS

Ha nnacTuHbl BEpTUKAIBHOTO OTKIOHEHUS

14.1.2. Tembl ONIPOCOB HA 3aHATHAX

OCHOBBI 3JIEKTPOHHOM TEOpUHU TBEPAOrO Tejla. DHEpreTHYecKue 30Hbl B KpHUcTaiie. JIBUKeHue
JIEKTPOHOB B KpHUcTajie. CTaTUCTUKA IEKTPOHOB B TBEPAOM Tel€. DJIEKTPONPOBOAHOCTH METAIIOB U
MOJIyNPOBOAHUKOB. KOHTaKkTHast pa3HOCTh MOTEHIIMAIOB. [I0BEpXHOCTHBIIN MOTEHIMAIBHBIN Oapbep.

DNEeKTPOHHBIN MOTOK, €ro (opMUpOBaHHE U TPAHCHOPTUPOBKA, UHTEHCUBHBIE M HEMHTEHCHBHBIE,
PENATUBUCTCKUE U HEPEISTUBUCTCKUE DJIEKTPOHHBIE MOTOKH, CIOCOObI (POPMHUpPOBAHMS 3IEKTPOHHBIX
MIOTOKOB PA3JIMYHON WHTEHCUBHOCTU (AJIEKTPOHHBIE MYIIKA M HPOXKEKTOPHI), TPAHCIOPTHPOBKA
AJIEKTPOHHOI'0 MIOTOKA U CLIOCOOBI OTPAHUUYEHUS €T0 MONEPEYHBIX Pa3MEPOB.

[TpeoOpa3oBaHue SHEPTHH ITEKTPOHHOTO MOTOKA B IPyTUe BUABI SHEPTUH, CIIOCOOBI, OCHOBAHHBIE
Ha B3aMMOJICHCTBMM C BHEUIHUMH OJIEKTPOMArHUTHBIMU TOJSIMH, SHEpreTudeckuit s¢gekr
B3auMojeiicTBus. CriocoObl, OCHOBaHHbIE Ha B3aMMOJICHCTBUM C TBEPAbIMU TeJIaMHU U CTPYKTYpamH,
3¢ ekt B3aUMOJEHCTBUS (KaTOMOJIOMUHECLEHIUS, KaTOAOYCHJIEHHE, DPEHTIE€HOBCKOE W3IIy4YeHUE,
HarpeB). [Ipumepsl uCoONb30BaHUS B IPHOOpaX BaKyyMHOM 3JIEKTPOHUKH.

VipaBiieHue 3JIeKTPOHHBIMU IMOTOKaMHU. OJEKTPUUECKHE M MarHWTHBIE CIIOCOOBI YIpaBICHUS
IUIOTHOCTBIO M CKOPOCTBIO 3JIEKTpOHOB. KBaszucrarmueckne M JAMHAMHYECKHE CHOCOOBI YIpaBJICHUS.
[Ipumeps! nconb30BaHus B IpUOOpax BaKyyMHOU AJIEKTPOHUKHI

MoHM30BaHHBIM Ta3 M IUla3Ma. OJEMEHTAapHbIE MPOLECCHl B IUIA3ME M Ha IOIPAaHUYHBIX
MOBEPXHOCTAX. OCHOBHBIE METOJbl TE€HEpaluWH IUIa3Mbl. Monenu Juisl ONMCAaHUS CBOMCTB IUIa3MBI.
D¢ dexTuBHble ceueHus B3aumojeiicTBusa. KynoHoBckue cToikHOBeHHUs. Heympyrue CTONKHOBEHUS B
masMe mnepBoro U BToporo poza. llepesapsnka. PexomOuHaiusi 3apsokeHHBIX dYacTull. J[BukeHue
3apspKEHHBIX YacTHll B 11a3me. JpeiipoBoe u HampaBiIeHHOE IBUKEHUE 3apsKEHHBIX YacTHUII.

Tunsl razoBbix paspanoB. OOmme cpoiictBa miasMbl. Panmyc [le6as. KsasuneiTpaibHOCTb
wia3Mbl. Krnaccupukanus masMbl. DIEKTPONPOBOIHOCTh IIa3Mbl. SIBneHus nepeHoca. [lnasma B
MarHuTHoM nosie. KoneGanus. HeycToiunBOCTH M SMHCCHOHHBIE CBOMCTBA IJIa3Mbl
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W3nydyenuss maasmbl. MeToabl YCKOPEHHMs IJIa3MEHHBIX IOTOKOB. J(MarHOCTMKa mapameTpoB
IUTa3Mbl. 3OHJOBBIA METOA AUArHOCTUKH. OIMHOYHBINA 30HA. JIBOWHOM 30HA. DMHUCCHOHHBIM 30H/I.
Metoast CBY u na3epHOi TUarHOCTUKH ILUIa3Mbl

[IpumeHeHue ma3Mbl B DJIEKTpOHUKE. [lma3MeHHbIE MCTOYHUKM HOHOB Ta30B M METAJUIOB.
[1na3mMeHHbIe UCTOYHUKH JIEKTPOMETAILIOB. [11a3MeHHbIe reHepaTopbl U yCKOPUTENH

14.1.3. Bonpocsl Ha cobeceqoBaHme
Hcrnonp30oBaHue AIIEKTPOHHBIX ITOTOKOB B MIPUOOpaX BAKYyMHOM AJIEKTPOHUKH
VipasneHue 3J1eKTPOHHBIMU TOTOKaMU
OCHOBHBIE METOIbI TEHEPAIMH TJIa3MbI
Tunel ra30BbIX pa3psAI0B, IBICHUS [IEPEHOCA

14.1.4. Bonipocbl Ha caMONOATOTOBKY
DOTOINEKTPOHHASI SMUCCHS
TepMO3eKTpOHHAS SMUCCUS
KoHTakTHas pa3HOCTh IOTEHIIUAJIOB.
[TapameTpsl IU1a3MBI.
Ha3oBuTe OCHOBHBIE TUIIBI Ia30BbIX PA3PSA0B.
[IpuBeauTe OCHOBHBIE KOHCTPYKIIMH 30HIOB.

14.1.5. TeMbl KOHTPOJbHBIX PadoT
OMuCCHs 3apsSKEHHBIX YaCTHUI] U3 TBEPAOIO Tena
I[BI/DKGHI/IC 3apPsKCHHBIX YaCTHUIL B SJICKTPUICCKOM U MArHUTHOM I1OJIAX

14.1.6. Tembl J1aOOPATOPHBIX PadOT
H3mepeHre KOHTAKTHOM pa3HOCTH MOTeHIuanoB. MccienoBaHue TEPMOAIEKTPOHHON SMUCCHH.
Hccnenoanue hoToaieKTpoHHOM 3Muccuu. VcenenoBanue BTOpUUHOM 3JIEKTPOHHON 3MHUCCHU.
[TpoBepka 3akoHa mo00us pa3psaoB (3akoH Ilamena)

14.1.7. Bonpocs! auddepeHIMPOBAHHOIO 3a4eTa

* DJIEKTPOHHAS DMHUCCHSI:

* OCHOBBI MEKTPOHHOU TEOPUH TBEPAOTO Tela

* TepMonnexkTpoHHasA, aBTONIEKTPOHHASI, B3PbIBHAS, BTOPUUHO- -JIEKTPOHHAS, (DOTOAIEKTPOHHAS
OMUCCHS

* ®opMuUpOBaHUE U TPAHCIOPTUPOBKA IEKTPOHHBIX TOTOKOB

[Tpumepsl HCTONB30BaHUS DIEKTPOHHBIX MYIIEK M TPOXKEKTOPOB B MpUOOpax BaKkyyMHOU
AIIEKTPOHUKH;

* DNIEKTPUYECKUE U MATHUTHBIE CIIOCOOBI YITPABIEHUS TUIOTHOCTHIO U CKOPOCTHIO 2JIEKTPOHOB;

* [IpeoOpa3oBaHue SHEPTUH IEKTPOHHOTO MOTOKA B IPYT'H€ BUJIbI SHEPTUU

* DOdodexTsl B3auMMOACHCTBUSA (KAaTOAOJIOMHHHUCIECHINS, KaTOJIOYyCUJIEHHUE, PEHTTEHOBCKOE
U3Jy4YeHUe, HarpeB);

* Monn3oBaHHbIi ra3 u miaa3ma. OCHOBHbBIE METO/IbI T€HEPALIMH TUIa3Mbl. THUIIBI Ta30BBIX Pa3psiioB

* DOMUCCUOHHBIE CBOMCTBA IMia3Mbl. JlnarHocTuka mapameTpoB Iia3Mel. [IpuMeHeHHe 1uia3Mbl B
IEKTPOHHUKE.

14.2. Tpeﬁona}ma K OHCHOYHBIM MaTepuajJgamMm AJid JUll ¢ OrpaHUYCHHBIMHA BO3MOKHOCTAMU
310pOBbH U UHBAJIU/I0B
21.]'[5[ Jaun € OrpaHMYC€HHBIMHU  BO3MOXKXHOCTAMHU 3A0POBbSI W HHBAJIWMAOB MPEAYCMOTPCHBI
AOMOJHUTECIBHBIC OICHOYHBIC MAaTCpUaJibl, ICPCUCHL KOTOPBIX YKA3aH B Ta6J'II/II_[e 14.
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Ta6J11/1ua 14 — I[OHOJIHI/ITGHBHLIC Marcpualibl OLICHUBAHUA JJIA JIUL C OTPAHUYCHHBIMH BO3MOKHOCTSAMU

3I0POBbSI M HHBAJIMIOB

Kareropun
00yJarommxcst

C HapyueHusaMu
cryxa

C HapyueHusaMu
3peHus

C HapymeHusiMu
OIIOPHO-
JIBUTATEIBHOTO
anmnapara

Bunpl 1OIOMHUTEIBLHBIX OLICHOYHBIX
MarepuanoB

TecTbl, TUCEMEHHBIE CAMOCTOSATENBHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

CobecenoBaHue 110 BOIIPOCAM K 3a4ETY,
OIIPOC 0 TEPMHUHAM

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOATENIFHBIC PAa0OTHI, BOIPOCHI K
3auery

DopMbI KOHTPOJIS U OLEHKHU
pe3yJIbTaTOB O0yUYCHUS

[Ipenmy1iieCTBEHHO MUCbMEHHAs
IIpOBEpKa

[TpenMyIIeCTBEHHO yCTHAs TPOBEPKa
(MHAVBUIYATIHEHO)

HpeI/IMyH_IeCTBeHHO JAUCTaHIITMOHHBIMU
MCTOJaMH

C orpaHuyYeHUSIMU 110
O0IIEeMETUITUTHCKIM
MOKa3aHUsIM

TecTbl, MMCbMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIC PA0OTHI, YCTHBIC OTBETHI

[IpeuMy1iecTBEHHO IPOBEPKA
METOJIaMH UCXOSl U3 COCTOSIHUS
00yyaronierocst Ha MOMEHT ITPOBEPKU

14.3. MeToguueckne peKoOMeHAalHH M0 OIleHOYHBIM MaTepuajiaM /sl JIUL ¢ OrPAHHYeHHbIMU
BO3MOKHOCTSIMH 3/10POBbSI 1 MHBAJIN/10B

Jns nun ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI M WHBAJIMJOB IIPEIYyCMAaTPUBACTCS
nocTtynHas popMa nperocTaBIeHHs 3aJaHUH OLIEHOYHBIX CPE/ICTB, @ UMEHHO:

- B TIeYaTHOU (opMme;

- B TIe4aTHOU (hOpMe C YBEITMUYSHHBIM MIPU(TOM;

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 33/IaHUS BCIYX;

- NpeAO0CTaBICHUE 3aJaHHsI C UCIIOJIb30BAaHUEM CYpJI0IIEPEeBOIa.

JluaM ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMM 3/10pOBbsI M MHBAJMIaM YyBEJIMUYMBAECTCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. st Takux OOy4aromuxcsi MpeaycMaTpuBaeTcs
nocTynHas popMa npeocTaBIeHHs OTBETOB Ha 33/1aHUs, 3 UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- NPEACTaBICHNE OTBETOB YCTHO.

[Iponienypa oOuEHWBaHUS pPE3YJIbTaTOB OOYYEHHUS JIMI[ C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH
30POBbS M MHBAJIMJIOB MO JUCHUIUIMHE MpeIycMaTpUBaeT IMpeJocTaBleHue MHpopManuu B (opmax,
aIaTHPOBAHHBIX K OTPAHUYCHHUSM UX 370POBbSI M BOCIPUATHS HH(OPMAIIHN:

JL1s1 1ML ¢ HApyLIeHUSIMM 3PeHust:

- B (hopMeE DIIEKTPOHHOTO IOKYMEHTA;

- B [Ie4aTHON (hopMe YBETUUEHHBIM IIPUPTOM.

JI1s1 1M1 ¢ HApYLIeHUsIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

— B re4aTHoM (opme.

JIJ1s1 i1 ¢ HAPYUIEHUSIMHM ONIOPHO-ABUTATEJLHOI0 annapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B MIe4aTHOU (opme.

[Tpy HEOOXOOUMOCTH JUISL JIMII C OrPAaHMYEHHBIMH BO3MOXHOCTSIMHM 37I0POBbS M HMHBAJIMJIOB
MpoIieTypa OIICHUBAHUS PE3YIBTaTOB 00yUSHHS MOYKET MTPOBOAUTHCS B HECKOJIBKO ITAIOB.
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