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1. Heau u 3a1a4m QM 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 JICKTPOHUKH, a TAK)KE MPOCKTUPOBAHUS JIECKTPOHHBIX 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 MaTeMaTUYeCKHUE MOJEIU BAKYyMHBIX U TUIA3MEHHBIX MPUOOPOB, MPUMEHSATH (U3HUKO-
MaTeMaTHYeCKUN armapar JijIs pacueTa U MOJASITMPOBaHMS (PU3HUECKUX MPOIECCOB, TPOTEKAIOIINX B HUX.

2. Mecto aucunniimubl B ctpykrype OITIOII
Hucnunmuna «BakyymHas u miasmenHas snektpoHuka» (b1.B.OJ1.5) orHocutcs k Omoky 1
(BapuaTuBHAas 4acTh).
[IpenumiecTBylOUMMH ~ TUCHUIUIMHAMY, (OPMHUPYIOIIMMU  HayalbHbIE 3HAHUS, SBISIOTCS:
Maremaruka, Marepuasl 2J1€KTPOHHON TeXHUKH, PU3HKa.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AUCHHILINHBI

[Tponiecc n3yyeHus QUCUUIUIMHBI HaIpaBiieH Ha (JOPMUPOBAHUE CIEIYIOIUX KOMIIETEHIUI:

—  OIIK-1 crmocoGHOCTBIO MPEACTABIATh aIEKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUI HAyYHYIO
KapTUHY MHUpPAa Ha OCHOBE 3HAaHUS OCHOBHBIX MOJIO)KEHUM, 3aKOHOB M METOJIOB €CTECTBEHHBIX HayK U
MaTEeMaTHKU;

—  OIIK-2 crocoOHOCTBIO BBISBIATH €CTECTBEHHOHAYYHYIO CYHIHOCTb MPOOJIEM, BO3ZHUKAIOIINUX
B XOlle PO(EeCCHOHATBHON IESITEIbHOCTH, MPHUBJIEKATh JJIS UX PEIICHHUs COOTBETCTBYIOIIUI (PH3UKO-
MaTeMaTU4eCKUH anmapar;

— JIK-1 cnocoGHOCTBIO CTPOUTH MpOCTEUIINE (QUINYECKUE M MaTeMaTUYeCKue MOJeNn
npubOpoB, CXeM, YCTPOWCTB M YCTAaHOBOK DJEKTPOHMKM M HAHOIEKTPOHUKU  PA3IUYHOTO
(YHKIMOHAJIBHOTO HAa3HAYCHHUsS, a TAKXKE HCIONB30BaTh CTAHJAPTHBIE HPOTPAMMHBIE CPENCTBA WX
KOMITBIOTEPHOTO MOJEJIMPOBAHNS;

— JIK-3 TrOTOBHOCTBIO aHAIM3UPOBATh M CHUCTEMAaTU3UPOBATh PE3YJIbTaThl HCCIEIOBAHUM,
MIPEJICTABIISITh MaTepuasbl B BUJE HAYYHBIX OTYETOB, MYOJIUKAILUH, PE3EHTaLlU;

B pe3ynbrare nzyueHus TUCHMITIIMHBI 00yYarOIUACs TOJKEH:

— 3HaTh — OCHOBBI (DM3UKU BaKyyMma, IJIa3Mbl U TBEPJOTO TeJa; — MPUHIMIIBI UCIOIb30BAaHUS
¢usnueckux 3¢p¢eKkToB B BaKyyMe U B IUIa3M€ B MpUOOpax M YCTPONCTBaX BAKYyMHOH, IUIa3MEHHOMU
ANEKTPOHUKH; — KOHCTPYKLIMH, MapaMeTpbl U XapaKTEPUCTUKU M METOAbl MOJECIMPOBaHMS MPHOOPOB ,
CXE€M, YCTPONCTB M YCTAHOBOK IEKTPOHUKHU ¥ HAHOJIEKTPOHUKH.

— yMeTb — AapryMEHTHPOBAHO BBIOMpaTh W pPEATU30BBIBATH Ha TMpaKTHKE 3()(HEKTUBHYIO
METOAMKY OJKCIEPUMEHTAIbHOIO MCCIEN0BaHUS; — IMPUMEHATH METOIbl pacyeTa IapaMeTpoB H
XapakTepUCTUK MpPUOOPOB BaKyyMHOW U TIJa3MEHHOM JJIEKTPOHUKH; — TPUMEHSATH METOJbI
MOJIETUPOBAHUS U MPOEKTUPOBAHMS IPUOOPOB U YCTPOMCTB BaKyyMHOH M IUIa3MEHHOW 3JIEKTPOHUKH; —
aHAJIM3UPOBATh MH(OPMAIIMIO O HOBBIX THIAX BaKyyMHBIX U IJIa3MEHHBIX IpuOopax.

— BJajeTh — METOJAaMHU 3KCIIEPUMEHTAIBHBIX HCCIEJOBAHUNM IApaMETPOB M XapaKTEPUCTHUK
MarepuasoB, MPUOOPOB M YCTPOWCTB BaKyyMHOM W IUIa3MEHHOM OSJIEKTPOHHKH,; — COBPEMEHHBIMHU
MIPOrPaMMHBIMH CPEICTBAMH MOJAEIUPOBAHUS U MPOEKTUPOBAHUS MPUOOPOB BAKYYMHOW U IJIa3MEHHOU
ANIEKTPOHHUKH; - OCHOBHBIMH ITpHEMaMH 00pabOTKH 1 TPEAOCTaBICHHS SKCIIEPUMEHTAIbHBIX JAHHBIX.

4. O0beM TMCUMIJIMHBI M BH/IbI Y4eOHOH padoThl
OOmast TpyAOEMKOCTh IUCHMIUIMHBI cocTaBisieT 4.0 3aueTHBIX €IWHUIBI U TpE/ICTaBlieHa B
Tabmuue 4.1.
Tabnuma 4.1 — TpynoeMKOCTh TUCIUILTUHBI

Bunbl yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl

5 cemecTp
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AynuTopHbI€ 3aHATHS (BCETO) 52 52
Jlexumn 20 20
[IpakTuueckue 3aHATHS 16 16
JlaboparopHbie pabOTHI 16 16
CamocrosiTenbHas paboTa (Bcero) 56 56
Odopmiterre oT4eTOB 110 1ab0paToOpHBIM padboTam 16 16
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 24 24
[TonroroBka K MpakKTUYECKUM 3aHATUSAM, CEMUHApaAM 16 16
Bcero (6e3 sx3amena) 108 108
IToaroroBka u cada sK3aMeHa 36 36
OO0mmas Tpy10eMKOCTb, 4 144 144
3auetHbie Enunuiibt 4.0 4.0
5. Conepixanue JUCHUILINHBI
5.1. Pa3aeJibl AUCHUIJIMHBI U BUAbI 3aHATHIA
Paznensl AMCHMITTUHBL U BUBI 3aHATUHN MPUBEIACHBI B TabuIe 5.1.
Tab6muna 5.1 — Pa3gesnsl AUCHUIUIMHEL U BUIBI 3aHATUIA
Hazpanus pa3aenoB IUCHUTUTHHBI g SEBECREZ&ESE # =S 3 k’ e=2g=
5 cemecTp
1 DMuccuoHHas ANIEKTPOHUKA 9 8 12 24 53  OIIK-1, OIIK-
2, I[IK-1, TIK-3
2 DNeKTPOHHBIN NOTOK. 2 0 0 5 7 OIIK-1, OIIK-
2, I[IK-1, TIK-3
3 YnpaBneHue 3J€KTPOHHBIMU TOTOKaMHU 2 6 0 10 18  OIIK-1, OIIK-
2, IIK-1, TK-3
4 OCHOBHBIC CBOMCTBA IJIa3MEl. 2 2 4 10 18  OIIK-1, OIIK-
2, IIK-1, 1TK-3
5 Metobl u3MepeHuit mapameTpoB 1 0 0 2 3 OIIK-1, OIIK-
IJIa3MBbl. 2, IIK-1, TIK-3
6 [IpuMeHeHue mia3mbl 2 0 0 1 3 OIIK-1, OIIK-
2, IIK-1, T1TK-3
7 DieMeHTapHbIE TIPOIIECCH B TIJIa3Me 2 0 0 4 6 OIIK-1, OIIK-
2, IIK-1, 1K-3
Hroro 3a cemectp 20 16 16 56 108
Hroro 20 16 16 56 108
5.2. Conep:xanue pa3aejioB JTHCHUILINHBI (110 JIEKIHUAM)
ConeprkaHue pa3ienoB TUCIUILIHAH (TI0 JIEKIUSAM) IPUBEACHO B Tabmwmiie 5.2.
Tabmuma 5.2 — Coxeprkanue pasaenoB TUCIHUILIAH (TI0 JIEKITHSIM)
HasBanwust paznenon ConeprkaHue pa3ienoB TUCIUIUIUHEI 11O JICKIHSIM 8E8.=8 e
5 cemecTp
1 OmuccnonHas OCHOBBI NIEKTPOHHOM TEOPUU TBEPOTO TENA. 9 OIIK-1,
AIEKTPOHHKA DHepreTUYECKUEe 30HbI B KpucTasuie. [[Bmkenne OIIK-2,
ANIEKTPOHOB B KpucTayie. CTaTUCTUKA 3JIEKTPOHOB B IK-1, TIK-
TBEPJIOM TeJie. DIEKTPOITPOBOJHOCTH METAJIOB U 3
4
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MOJIyIIPOBOAHUKOB. KOHTaKTHas pa3HOCTH
noTeHIuanoB. [I0BepXHOCTHBIN TOTECHIUAIBHBIN
Oapbep.

Hroro

2 DAEKTPOHHBIN MOTOK.

DJIEKTPOHHBIN TIOTOK, €10 (HOPMUPOBAHUE U
TPAHCIOPTHPOBKA, MHTEHCHUBHBIEC U HEMHTEHCHBHBIE,
PEISTUBUCTCKHE U HEPEISITHBUCTCKUE 3JICKTPOHHBIC
MOTOKH, CLIOCOOBI (HOPMHUPOBAHUS IEKTPOHHBIX
MIOTOKOB Pa3IMYHON MHTEHCHUBHOCTH (3JICKTPOHHBIC
MYIIKA U TPOKEKTOPHI), TPAHCIOPTUPOBKA
AIIEKTPOHHOTO MTOTOKA U CIIOCOOBI OTPAHUYCHUS €TO
HOTEepEYHbIX pa3MepoB. [IpeobpazoBanue sHepruu
AIIEKTPOHHOTO MTOTOKA B APYTHE BUIBI SJHEPTUH,
Croco0bl, OCHOBaHHbIE HA B3aUMOJICHCTBHH C
BHEITHUMHU JIEKTPOMArHUTHBIMH TIOJISIMH,
sHepreTuueckuii 3¢ ekt B3anmonaerictBus. CriocoOsl,
OCHOBAHHBIC HA B3aUMOJICUCTBUH C TBEPABIMH TEIaAMHU
U CTPYKTYpamu, 3 (HEKThl B3aUMOJICHCTBUS
(KaToI0JIFOMUHECIICHIINS, KATOIOYCHIICHHE,
PEHTTCHOBCKOE H3lTyueHue, Harpes). [Ipumepst
UCIIOJIB30BaHMs B IPUOOpaxX BaKyyMHOM
AIIEKTPOHHKH.

Hroro

I1K-1

3 YnpaBnenue
AJIEKTPOHHBIMU TTOTOKAMH

4 OCHOBHBIE CBOMCTBA
IJIa3MBI.

VYpasieHue 27€KTPOHHBIMU IOTOKaMH.
DNEeKTpUUYECKHE U MarHUTHBIE CIIOCOOBI YIIPaBICHUS
IUIOTHOCTBIO M CKOPOCTBIO AJIEKTPOHOB.
KBasucrarnyeckue u IMHAMHYECKUE CIIOCOOBI
ynpasieHus. [IpuMeps! Hcronb30BaHus B Ipudbopax
BAaKyyMHOM 3JIEKTPOHUKH

Hroro

Tumnsl ra30BbIX pa3psnoB. OOLME CBONCTBA MJIa3MBbI.
Pagnyc [le6as1. KBazuHeHTpasbHOCTD MIa3MBI.
Knaccudukanus miasmsl. DIeKTpONPOBOIHOCTD
11a3Mel. SIBnenus nepeHoca. [1nazma B MarHuTHoM
nosie. Konebanus. HeycToH4MBOCTH ¥ MU CCHOHHBIE
CBOICTBA IJ1a3Mbl

HUrtoro

OIIK-1,
OIIK-2,
IIK-1, TIK-

OITK-1,
OI1K-2,
TK-1, TTK-

5 Meronb!l u3MepeHui
[1apaMeTPOB IJIa3MBl.

6 [IpumeHeHune nIa3Mbl

N3nydyenus miazmel. MeTobl YCKOPEHUS
MJIa3MEHHBIX MIOTOKOB. /lnarnocTuka napamMmeTpoB
MmIa3MBbl. 30HIOBBIM METOJ TUAarHOCTUKH. OIMHOUYHBIN
30H. JIBOWMHO# 30HA. DMUCCHOHHBIN 30H1. MeToan!
CBUY u 51a3epHON JUAarHOCTHKY I1a3MBbl

Hroro

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

HUroro

OIIK-1,
OI1K-2,
TK-1, TIK-

OIIK-1,
OI1K-2,
TK-1, TIK-

7 DnemeHTapHble

HMoHn3oBaHHEIN ra3 M Ijia3ma. 3J'ICM€HTapHBIe

OIIK-1,
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MPOIECCHI B IJIa3Me MPONECCHI B IMJIA3ME U HA MOTPAHUYHBIX OI1K-2,
oBEpXHOCTAX. OCHOBHBIE METOBI T€HEPALIUH IK-1, TIK-
I1a3Mbl. Moaeny 1j1s ONUCaHUs CBOMCTB IJIa3MBEL. 3
DddexTuBHBIC CeUCHUs B3aUMO/ICHCTBUSI.
Kynonosckue cronknoBenusi. Heynpyrue
CTOJIKHOBEHHS B IJIa3Me NIEPBOTO U BTOPOTO pPojia.
[lepeszapsnka. PekomOuHanust 3apsyKeHHBIX YACTHII.
JIBr>KkeHUe 3apsyKEHHBIX YacTHIL B TJIa3Me.
HpetipoBoe 1 HanpaBIeHHOE JBUKECHHUE 3aPSKEHHBIX
YacTHIl.

Hroro 2

Hroro 3a cemectp 20

5.3. Pa3nesbl AMCUMILNIMHBI M MEKIMCUUILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIUMHY (TPeAbILTYIIUMHU)
U o0ecnieynBaeMbIMH (MOC/IEAYIOIIUMH) TUCHUILIHHAMHA
Paznensl MUCHUTUIMHBI U MEXIUCHUIUIMHAPHBIC CBSI3U ¢ O0CCIICUMBAIONIUME (TIPEIBITYITUMHI) U
oOecrneurnBaeMbIMH (ITOCJIEAYIOIIMMHI ) TUCUUIUTMHAMU MPEAICTaBIeHBI B Tabmuie 5.3.
Tabnuua 5.3 — Pazaenbl IUCHUIUIMHBL M MEKAUCLUILIMHAPHBIE CBSI3U

Ne paznenoB gaHHOM AUCHUILIIMHBL, 17151 KOTOPBIX HEOOXOIUMO

HauMeHOBaHME TUCIUILINH M3ydeHre 00ecneunBarouX U 00ecrneunBaeMbIX JUCIUILTUH
1 2 3 4 5 6 7
[IpenmecTByromue TUCHUTIITAHBI
1 Maremaruka + + + + + + +
2 Marepuaibl 3JEKTPOHHOM
+ + + +
TEXHUKH
3 ®uzuka + + + + + + +

5.4. CooTBeTCTBHE KOMIIETEHIUIi, POPMUPYEMBIX MPU U3YUEeHHUH TUCHMIIMHBI, 1 BUI0B 3aHATHIi
CooTBeTcTBHE KOMIETEHUUH, (OPMUPYEMBbIX MPU HM3YYEHUH AUCLUIUIMHBI, U BUJIOB 3aHIATUN
MpeJICTaBIeHO B Tabnuie 5.4.
Tabmuua 5.4 — CoorBercTBUE KOMIIETEHIUH, (OPMHUPYEMBIX NPU H3YYEHUU TUCHUIUIMHBI, U BHJIOB
3aHATHH

Buner 3angTnii

DopMBI KOHTPOIS
FON ! 8 O T op OHTPO
= O M Q= O

Komrtie
TCHIIN
nu
KIT
1501
TO
AT
el
BbH
ast

<
[aP]

bIC

Jle

o
=
.W
-

+ + KonTponbHas pabora,
Koncnekr caMonoaroToBKH,
[IpoBepka KOHTPOIBHBIX
pabort, CobecenoBanue,
Otuer o n1abopaTopHoOii
pabore, Onpoc Ha 3aHATHUSAX,
Tect

OIIK-2 + + + + KonTponbHas pabora,
KoHcrekT camomoAroToBKH,
[TpoBepka KOHTPOIBHBIX
pabort, CobecenoBanue,
Ot4er o maboparopHoOit
pabore, Onpoc Ha 3aHATHAX,
Tecr
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[1K-1 +

[1K-3 +

KonTpomnsHnas pabdora,

KoHCIIeKT caMOoImoATOTOBKH,
[IpoBepka KOHTPOJIBHBIX
pabot, CobecenoBanue,
Otyet mo naboparopHoi
pabote, Onpoc Ha 3aHATHUSAX,

Tect

KonTponbnas pabora,

KoHCIeKT caMoIoIroToBKH,
[TpoBepka KOHTPOJIBHBIX
pabort, CobecenoBaHue,
Otuer o nmaboparopHoii
pabote, Onpoc Ha 3aHATHUSAX,

Tect

6. UnTepakTHBHBIE MeTOABI M GOPMbI OPraHU3alMU 00yYeHUs
He npenycmorpeno PVYIIL.

7. JlabopaTtopHble padoThI

HaumenoBanue nabopaTtopHbIX padoT npuBeAeHO B Tadnuie 7.1.
Tabnuna 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

o]
Hazpanus pa3znenos HaumeHnoBanue nabopaTopHbIXx paboT 8 E8.= % e
5 cemecTp
1 OMmuccuoHHast Uccnenosanue TepMO3JIEKTPOHHON AIMUCCHH. 12 OIIK-1,
ANEKTPOHUKA Hccnenoanne HOTOICKTPOHHON IMHUCCHHU. OIIK-2,
Uccnenoanre BTOpUYHOM 3JIEKTPOHHOM SMHUCCHU. IIK-1, T1K-
Uroro 12 3
4 OcHOBHBIE CBOWCTBA [TpoBepka 3akoHa moao0us pa3psnoB (3akoH [lamiena) OIIK-1,
ILTa3MBEL. Vroro OIIK-2,
IK-1, TTK-
3
Hroro 3a cemectp 16
8. lIpakTHYeckue 3aHATHSA (CEMHUHAPBHI)
HaumeHoBaHMe TPaKTHUECKUX 3aHATUH (CEMUHAPOB) MpHUBEIEeHO B Tabnuie 8.1.
Tabnuua 8.1 — HaumeHoBaHME NPaKTUYECKUX 3aHATHI (CEMUHAPOB)
) @]
Ha3Banus pa3aenos HauMeHOBaHHE MPAKTHIECKHX 3aHsTHiT (ceMuHapoB) ; S 5 2. = & >
5 ceMecTp
1 OmuccnonHas TepmoniiekTpoHHas smuccus. POTOIEKTPOHHAS 8 OIIK-1,
IEKTPOHUKA smuccus. BropudHast 27eKTpOHHAs SIMHUCCHS. OIIK-2,
ABTO3JIEKTPOHHAs! IMUCCHUS. IK-1, TIK-
Hroro 3
3 Yopasnenue JIBr>keHue 3apsKEHHBIX YaCTHIL B MOJSX OIIK-1,
DIEKTPOHHBIMH MOTOKAMH  pr. . o OIIK-2,
IK-1, IK-
3
4 OcHOBHEIE CBOMCTBa 3oH10Bas TMarHoCcTUKa 2 OIIK-1,
ILIa3MBL. Wroro 2 OIIK-2,
IK-1, ITK-
3
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Uroro 3a cemecTp

N

Tabmuue 9.1.

9. CamocrosiTesibHas pabdora
Bunasl camocrosiTenbHON paboThl, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETEHIIMH PE/ICTABICHBI B

Tabnuma 9.1 — Buabl caMoCTOATENbHOM paboThl, TPYAOEMKOCTh B (HOpMUPYEMbIe KOMIETEHIHH

Buapsl caMoCTOATENBHON E 428 E
HasBanus paszienos 565528 2 DopMBI KOHTPOJIS
pasit paboThI 2833 g P P
5 cemectp
1 OMmuccuonHas [ToaroroBka k 8 OIIK-1, KonTpomnsHas pabdora,
ANEKTPOHUKA MPAKTUYECKUM 3aHATHSIM, OIIK-2, Ompoc Ha 3aHATHSIX,
CeMHHapaM ITK-1, Otyet mo naboparopHoi
ITpopaboTKa JEKIIMOHHOTO 4 [TK3 pabore, Tect
Mmarepuala
OdopmieHre 0T4eTOB 10 12
J1abopaTopHBIM paboTam
Uroro 24
2 DNeKTPOHHBIN NOTOK. [TpopaboTka JTEeKIIMOHHOTO 5 OIIK-1, Omnpoc Ha 3ansaTusx, Tect
Marepuasna OIIK-2,
Utoro 5 TK-1,
I1K-3
3 Ynpasnenue [TonroroBka k 6 OIIK-1, Koucnekr
AIIEKTPOHHBIMU MIOTOKAMH  TIPAKTUYECKUM 3aHSTHUSIM, OIIK-2, caMOmoAaroToBKH,
CEMHHapaM I1K-1, KonrtposnpHhas padora,
TTpopaGoTKa TEKIHOHHOTO 4 I1K-3 Omnpoc Ha 3aHsATUsX, TecT
Mmarepuala
Uroro 10
4 OCHOBHbIE CBOMCTBA ITonroroska k 2  OIIK-1, Ompoc Ha 3aHATHSX,
TTa3MBl. MPaKTUYECKUM 3aHATUSIM, OIIK-2,  Ortuer no mabopaTopHOH
CeMHHapaMm IK-1, pabore, CobecenoBanue,
[TpopaboTka ITEeKIIMOHHOTO 4 IIK-3 Teer
Mmarepuasa
Odopmiienre 0T4eTOB 10 4
71a0opaTopHBIM paboTam
Htoro 10
5 Meronbl u3MepeHuin [TpopaboTKa JEeKIIMOHHOTO 2 OIIK-1, Koncmekr
MapamMeTPoB IIJIa3MBI. Marepuana OIIK-2, camomoaroToBku, Omnpoc
Wroro 2 I1K-1, Ha 3aHAaTuAX, TecT
I1K-3
6 Ilpumenenue wiazmel  [IpopaboTka JIEKIIMOHHOTO 1 OIIK-1, KoHncnekr
Marepualia OIIK-2, camomoaroToBku, Omnpoc
Wroro 1 I1K-1, Ha 3aHAaTuAX, TecT
I1K-3
7 DnemeHTapHbIe [TpopaboTKa JEeKIIMOHHOTO 4  OIIK-1, IIpoBepka KOHTPOJBHBIX
MPOLECCHI B IIa3Me Marepuasna OIIK-2, pa6or, Tecr
[K-1
Uroro 4 :
I1K-3
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Hroro 3a cemectp 56
[ToaroToBka u caaya 36 DKk3aMeH
HK3aMeHa
Hroro 92
10. KypcoBasi padora (npoekr)
He npenycmorpeno PVYII.

11. PeliTuHIOBasi cucTemMa AJIA OHCHKH YCII€BAEMOCTH oﬁyqalomnxca

Tabmuna 11.1 — bambHbIe OIIEHKH 7151 2JIEMEHTOB KOHTPOJISI

11.1. BanjbHbIe OLEHKH JJIS1 3J1eMEeHTOB KOHTPOJISI

. N MaxkcuMalibHBII
. MakcumanbHbIN MakcumanbHbIN
DneMeHTHl y4eOHOI 0as 3a mepuos Bcero 3a
6amt Ha 1-yto KT ¢ Gamn 3a nepuon
NEeITEIbHOCTH Mexny 2KT u na ceMecTp
Hayana cemectpa Mexay 1KT u 2KT
KOHEIl ceMecTpa
5 cemectp
Koncnexr 4 4 4 12
CaMOTIOITOTOBKHU
Kontponbhas pabota 16
Ornpoc Ha 3aHATHAX 10
Otuet no mabopaTopHOit 14
pabore
ITpoBepka KOHTPOJIBHBIX 2 2 2 6
pabort
ColOecenoBanue
Tect
HToro makcumyMm 3a 22 23 25 70
nepuo
OK3aMeH 30
Hapacraromum urorom 22 45 70 100
11.2. IlepecyeTt 6a/1J10B B OLIEHKH 32 KOHTPOJIbHbIE TOUYKH
[TepecueT GanIoOB B OLIEHKU 32 KOHTPOJBHBIE TOUKH IpeicTaBiieH B Tabmuie 11.2.
Tabmuua 11.2 — IlepecueT 6asioB B OLIEHKU 332 KOHTPOJIbHBIE TOUKU
baynel Ha 1aTy KOHTPOJIBHOM TOUKH Onenka
> 90% ot MakcuManbHON cymMMbl 6astoB Ha aaty KT 5
Ot 70% no 89% ot makcumanbHOM cymmbl 6aisoB Ha gaty KT 4
Ot 60% 10 69% OT MakcUMaIbHON cyMMbI OaiioB Ha nary KT 3
< 60% ot MakcuManbHOU cyMMBbI O6asutoB Ha aaty KT 2

11.3. Ilepecuet cyMMbI 0a/1710B B TPAAULMOHHYI0 M MEKTYHAPOIHYIO OLIEHKY

[TepecueT cymmbl 6a/IJI0B B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBIeH B TalOnuIle
11.3.

CornacoeaHa Ha noptane Ne 23917 9




Tabnuma 11.3 — IlepecueT cyMMbl 6aJIJIOB B TPAAMLIMOHHYIO U MEXTYHAPOIHYIO OIICHKY

Hrorosas cymma 6asios,

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

HK3aMEH

5 (oTuuHO) (3a4TEHO) 90 - 100 A (OTIM4HO)
85 -89 B (ouenp xoporiio)

4 (xopo11o) (3a4TeHO) 75-84 C (xoporo)
70-74
65 - 60 D (ynoBneTBOpHUTENBHO)

3 (yAOBIIETBOPUTENIBHO) (3a4TEHO) 60 - 64 E (H0CpeiCTReHHoO)
2 (1eynoBIeTBOPHTE L HO) (HE Hwuxe 60 6ammoB F (neynoBneTBopHUTEIBHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE O00ecTieyeHHue TUCHUIINHBI

12.1. OcHoBHas JuTEparypa
1. AkceHoB, A. WM. BakyymMHas ¥ IUTa3MEHHasi JIEKTPOHUKA: YdeOHOe mocoOue [DIeKTPOHHBIN
pecypc] / A. U. Akcenos, E. M. Okc, A. ®@. 3noouna. — Tomck: TYCVYP, 2018. — 165 c. [DnekTpoHHbBII
pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/7236., nara obpamenus: 19.04.2018.
2. CymxkoB A.Jl. Bakyymnas anekrponnka. @U3nKo-TeXHUYECKHE OCHOBHI | yUeOHOE ocooue s
By30B - CII6. : Jlans, 2004. - 462 c. (nanuuue B 6ubnuorexke TYCVYP - 37 2k3.)

12.2. lonoinuTeAbHAS JIUTEpPaTypa
1. Okc E.M. OcHOBHI (hu3uKH HU3KOTEMIIEpaTypHOH mia3mMbl. Metonnueckoe nocooue. — Tomck:
TYCVYP, 1997. - 87 c. . (nanuuue B 6ubnuoreke TYCVYP - 26 5k3.)
2. Cobones B.JI. ®usmueckue OCHOBBI AIIEKTPOHHOW TEXHHMKH: YueOHHMK i BY3o0B.- M.:
Bricmias mikona, 1979. — 448 c. (nanuuue B 6ubnuoreke TYCVYP - 42 5k3.)
3. @punpuxoB C.A., MoBaua C.H. ®usndeckre OCHOBBI MEKTPOHHOW TEXHUKU: YUEOHUK IS
BY3oB .-M.: Breicmias mikona, 1982. — 608 c. (Hanuuue B 6ubnunotexke TYCVYP - 18 9k3.)

12.3. YueOHO-MeTOAUYECKHE MOCO0Uud

12.3.1. O0s3aTe/ibHbIe y4eOHO-MeTOANYeCKHE MOCOOUs

1. Akcenos, A. M. BakyyMHas u miia3MeHHas JIeKTpoHUKa: BakyymHast 1 ria3smeHHast
ANIEKTPOHHMKA: METOANYECKUE YKa3aHHs K JaOOpaTOpHbIM paboTaM [ DIeKTpOHHBIHN pecypc] / AkceHOB A.
N. — Tomck: TYCVYP, 2018. — 86 c. — Pexxum nocryna: https://edu.tusur.ru/publications/7261.

2. AxceHoB, A. V1. BakyymHas 1 1u1a3MeHHas dJIeKTpoHUKa: MeTomueckue yKa3aHus K
MIPaKTUYECKUM 3aHATHAM [DnekTpoHHbIi pecypc] / AkceHoB A. 1. — Tomck: TYCVYP, 2018. — 61 ¢c. —
Pexxum noctyna: https://edu.tusur.ru/publications/7240.

3. Akcenos, A. 1. BakyyMHas 1 mia3MeHHas 3JIEeKTpOHUKA: MeToanueckue yka3zaHus 1o
CaMOCTOATENbHOM paboTe [DnekTpoHHsbIit pecypc] / AkcenoB A. 1. — Tomck: TYCVYP, 2018. — 18 ¢c. —
Pexxum noctyma: https://edu.tusur.ru/publications/7239.

12.3.2. YyeOHO-MeTOAMYECKHE TOCOOUS 151 JIMI] C OTPAHMYCHHBIMHU BO3MOKHOCTSIMH 310POBbS U
UHBAJH/I0B

Y4eOHO-MeTOquYEeCKUE MaTepHalibl sl CAaMOCTOSITEIbHON U ayIUTOPHON padOThl 00y4aromuxcs
U3 YKCIIA JIML C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3[JOPOBbS M MHBAJIUIOB MPEIOCTABISAIOTCS B (hopMmax,
aIanTHPOBAHHBIX K OTPAaHHMYCHHUSIM UX 37I0POBbS M BOCHIPUATHS HH(DOpMAIIHH.

JI1s1 JIMI ¢ HApYLIeHUSIMM 3PeHust:

- B (hOopMe NEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHON (hopMe YBETMUYEHHBIM IIPUPTOM.

JI1s1 1M1 ¢ HAPYLIEHUSIMM CJIyXa:

- B (JOopMe INEKTPOHHOTO JIOKYMEHTA;
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- B Tie4aTHOU (opme.

JJ1s1 JIN1 ¢ HApYIIEHUSIMH ONIOPHO-IBUTATEJLHOTO anmapara:
- B ()OpME SIIEKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOU (opme.

12.4. IIpodeccuonabHbIe 0a3bl JAHHBIX M HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

1. baza  mamHpIXx  kypHama  "Ousmka ~ miasmel'  Ha  1iarpopme  elibrary.ru:
https://elibrary.ru/title_about.asp?id=8251.

2. utepHer pecypcehl:

Honuszanus - http://www.femto.com.ua/articles/part_1/1422.html

Wonnas smuccus - http://www.femto.com.ua/articles/part_1/1432.html

Wounsie npubopsl - http://www.femto.com.ua/articles/part_1/1439.html

ITna3ma - http://www.femto.com.ua/articles/part _2/2843.html

[ToBepxHocTHas woHu3arus - http://www.femto.com.ua/articles/part_2/2900.html

13. MarepuaibHO-TeXHHYECKOe O0ecreyeHue TUCHHUILVINHBI U TpedyeMoe MPpOrpaMMHoe
ol0ecreyenue

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

13.1.1. MarepuajJibHO-TeXHHYECKOE U POrPAMMHOe o0ecnedyeHue sl JJeKIMOHHbIX 3aHATHIH
I[J'ISI IMPOBCACHHA 3aHSATUN JICKOHMOHHOI'O THIIA, I'PYIIIIOBBIX W HWHAWMBUAYAJIBHBIX KOHCYJIBT&HHﬁ,
TEKYIIEr0 KOHTPOJISI U MPOMEKYTOYHOM aTTeCTAIllMU UCIIOJIB3YETCsl yueOHasi ayJIuTOPHUs C KOJMYECTBOM
MOCaIOYHBIX MECT HEe MeHee 22-24, 000pynoBaHHAas JIOCKOH M CTaHJAapTHOW yueOHOM Mebenbio. MMeroTcs
JEMOHCTPAIIMOHHOE 000pyIOBaHNE M Yy4eOHO-HANISATHBIC TOCOOWS, OOSCICUMBAIONIUE TEMATHUECKHE
WLUTIOCTPAIUH 110 JICKITHOHHBIM pa3ziesiaM JUCIIUILTHHBL.

13.1.2. Marepua/ibHO-TeXHHYECKOE U IPOrPAMMHOe o0ecnedyeHue 1Jisl NPAKTUYeCKUX 3aHATHl

VYuebnast maboparopust

yueOHasi ayIUTOpHs Ul NPOBEIEHHs 3aHATUI MPAKTUYECKOTro THMA, ydeOHas ayquTopus A
MPOBENEHUS 3aHATHI 1a00OpPaTOPHOTO THIIA, TIOMEIIEHHE TSI KYpPCOBOTO MPOEKTUPOBAHUS (BBITIOTHEHUS
KYpPCOBBIX pa0oT), TOMEIIEHHUE [T TPOBEICHUS TPYIIIOBBIX M WHAWBUYAIbHBIX KOHCYIBTAIHI

634034, Tomckas ob6macte, . Tomck, Bepmnnuna ynuna, a. 74, 110 aya.

Onucanue uMeroIerocs 000pya0BaHus:

- JIaGoparopHble cTeHbl (6 1mT.);

- UsmepuTenbHble TpUOOpHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontnyeckas ckambst OCK-4;

- [Tomemmienue 1t XxpaHeHHUs yueOHOro 000pyIOBaHHUS;

- KommiekT cnenuanu3upoBaHHON yaeOHOM MeOen;

- Pabouee mMecTo mpenogaBarelis.

[TporpammHoe obecrieueHne He TpeOyeTcs.

13.1.3. Marepua/jibHO-TeXHHYECKOe H IPOrPaMMHoe obecrievyeHue JJIs J1adopaTopHbIX padoT

VYyeOHnas naboparopus

yueOHasi ayIUTOpHs Ui NPOBEIEHHs 3aHATUI MPAKTUYECKOTo THMA, ydeOHas ayJuTopus A
MIPOBEJICHUS 3aHATUHN J1a0OpaTOPHOIO THUIA, MOMEIIEHUE JJii KYpCOBOTO IMPOEKTUPOBAaHUS (BBIMOIHEHUS
KypCOBBIX pa0oT), MOMEIIEHHUE [T TPOBEIEHUS IPYNIOBBIX U UHAWBUIYAIBHBIX KOHCYIBTAIHHA

634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuna, 1. 74, 313 ayg.

Onucanue uMeroerocs 000py10BaHuUs:

- JJaboparopusbie crennbl (16 mt.);

- 3mepurenbHble TpUOOPHI;

- Jlocka MarHuTHO-MapKepHas;
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- [Tomemenue U1t XpaHeHUs yueOHOTro 000pyIOBaHHUS;
- KommiekT cnenuanu3upoBaHHON yaeOHOM MeOenu;

- PaGouee mecto mpenogaBares.

[Iporpammuoe obecrieueHue He TpedyeTcs.

Yyebnas 1aboparopus

yueOHasi ayIuTOpHs IS TPOBEICHHS 3aHATHH MPAKTUYECKOTO THIA, ydeOHas ayguTopus s
MIPOBEJICHHS 3aHATUHN J1a0OpaTOPHOIO THUIMA, MOMEIIEHUE IJii KYPCOBOTO IMPOEKTUPOBAaHUS (BBIMOIHEHUS
KypPCOBBIX pa0oT), MOMEIIEHHUE [T TPOBEICHUS TPYIIIOBBIX U WHAWBUYAIbHBIX KOHCYIBTAIUI

634034, Tomckast obnactp, . Tomck, Bepmmnuna yauna, a. 74, 110 ayg.

Onucanue uMeroIerocs 000pya0BaHus:

- JJaboparopusbie cTeHabl (6 mT.);

- 3mepurenbHbie TpUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontrnyeckas ckambst OCK-4;

- [Tomemenue s XxpaHeHus: yaeOHOro 000pyI0BaHMUS;

- Kommuiekt ciennanu3upoBanHoi yueOHON Mebenu;

- PaGouee mecto npenogaBaress.

[TporpamMHoe obecnieueHme He TpeOyeTcsl.

13.1.4. MarepuajibHO-TeXHHYECKOE U MPOrPAMMHOe o0ecredeHne J1Jisi CAaMOCTOSATEIbHOM padoThl
Jiist caMOCTOSITeTbHON pabOThl MCTONB3YIOTCS y4eOHBIE ayIUTOPHH (KOMITBIOTEPHBIC KIIACCHI),
PacCIOJIOKEHHBIC TI0 aJIpecaM:
- 634050, Tomckast o6macTb, . Tomck, Jleanna npocriekT, 1. 40, 233 ay.;
- 634045, Tomckast o6nacTb, I. Tomck, yi. Kpacnoapmetickas, a. 146, 201 ayn.;
- 634034, Tomckast o6macTh, . Tomck, Beprmauna yiuna, 1. 47, 126 ayn.;
- 634034, Tomckas 06macTb, I. Tomck, Beprmnauna ynuia, 1. 74, 207 ayn.

CocraB 000pya0OBaHUSA:

- yueOHast Mme0erb;

- KOMITbIOTEPHI;

- KOMIBIOTEPHLI MOAKIOYCHBI K CCTH «I/IHTCpHeT» 1 00eCIeYnBaroT AOCTYII B JBJICKTPOHHYIO
MH(OPMAITMOHHO-00pa30BaTeNbHYIO Cpey YHUBEPCUTETA.

[lepeyenn mporpaMMHOTO OOECTICUEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepuajibHO-TeXHHYeCKOe o0ecnedeHne JUCHUIIIMHBI VISl JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIU/I0B

OcBoeHUE NUCUMIUIMHBI JUI[AMU C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbS M MHBAJIUAAMHU
OCYIIECTBIICTCS C UCTIOIB30BAHUEM CPEACTB O0YUEHHUS OOIIETO U CIICIMAILHOTO Ha3HAYCHUSI.

[Tpu 3aHATHSAX ¢ OOy4YaIOIUMUCS € HAPYUIEHMSMM CJIyXa MPETYyCMOTPEHO HCIOIb30BaHUE
3BYKOYCHJIMBAIOIIEH amnmaparypbl, MYJIbTUMEAUNWHBIX CPEICTB W JPYTrUX TEXHUYECKUX CPEICTB
npuema/mepenadn yaeOHoW HH(pOpMAIMM B JOCTYMHBIX (hopMax, MOOMIBHON CHUCTEMBI MPEroaaBaHuUs
JUTsT O0YJaronuxcsi ¢ WHBAJTUIHOCTHIO, TTOPTaTUBHON WHAYKIIMOHHOW CHUCTEMBI. Y4eOHas ayauTopus, B
KOTOPO# 3aHUMAIOTCS OOydaromluecs C HapylIeHHEeM CcliyXa, 00OpylIoBaHA KOMIBIOTEPHON TEXHHKOMH,
ayIMOTEXHUKOW, BUACOTEXHUKOMN, ANEKTPOHHON JOCKOH, MYJIbTUMEIUIMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUYAIONTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HMCIIOJIb30BaHUE B
JIEKIIMOHHBIX M YUYEOHBIX ayIUTOPHUIIX BO3MOXXHOCTH TPOCMOTpPA YAATICHHBIX 00BEKTOB (HAIIpUMED, TEKCTa
Ha JIOCKE WM CJlaii/ia Ha 9KpaHe) MPU TOMOIIY BUACOYBEIHMUUTENCH Ist KOM(POPTHOTO IMPOCMOTpa.
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[lpu 3aHATHAX C OOYYaIOUIMMMCA C HAPYLIEHHSIMH ONOPHO-ABHIaTeJbHOI0 amnmapara
UCTIONB3YIOTCS AJITEPHATHBHBIC YCTPOMCTBA BBOJA WMHGOPMAIMK M JPyrHe TEXHUYECKHE CPEICTBa
npuema/mepenadu y4eOHOW HMH(GOpPMALUU B AOCTYHHBIX (popMax, MOOMIIBHOW CHUCTEMbI OOyUCHHS JUIS
JIIOAEH ¢ MHBAJIUIHOCTBIO.

14. OueHo4YHbIe MAaTEePHAJIBI M METOAUYECKHE PEKOMEHIALMHU 110 OPTaHU3AlUM U3YYeHUs
JUCIUIINHBI

14.1. Conep:kanue OLIEHOYHBIX MAaTEPHAJIOB M MEeTOAMYECKHE PeKOMEHAallNH
s onleHKH cTeneHd chOpPMUPOBAHHOCTH M YPOBHS OCBOCHHS 3aKPEIUICHHBIX 3a IUCIMILTHHOM
KOMITETEHIIMH MCIIONIb3YIOTCS OLICHOUHBIE MAaTepUalbl B COCTABE:

14.1.1. TecToBbIE 3aJaHNA
Yro Takoe 3¢pdexruBHOCTD Karona ?
3aBUCHMOCTH TOKA SMUCCHH OT KO3 PHUITUEHTA JTyYEeUCITyCKaHHS KaToja
OTHoIIEHNE TOKA SMUCCUU KaTo/la K MOIIIHOCTH, 3aTpayuBacMOl Ha €r0 HarpeB
3aBUCHMOCTh TOKA SMUCCHH OT KO3 PHUITUEHTA JTy4EeUCITyCKaHUS KaToja
OTHollleHNE TOKa HaKaJia KaToj1a K MOIIHOCTH, 3aTpaunBaeMOi Ha €ro HarpeB

OT 4ero 3aBUCUT JOMYCTUMAS INIOTHOCTh KAaTOJAHOTO TOKA ?
Tonpko OT MaTepuana Katoaa

Tonpko OT MaTepuana akTUBUPYIOLLETO CIIOSI

CocraBa ra3oBoii cpesibl, B KOTOPOU pa3MellleH KaToj

Ot mMarepuasoB KaroJa U aKTUBUPYIOILIETO CIIOS

SBnenne Dpdexr HloTkn — 9ro 310 ?

3aBUCUMOCTH TOKa SMUCCUHU OT 3(p(PeKTUBHON PabOThI BBIXO/1a MO SKCIIOHEHIIUAIBHOMY 3aKOHY
VYBenuueHue TOKa YMUCCUU 32 CYET U3MEHEHUS HAIIPABICHUS CKOPOCTH JIEKTPOHA B KPUCTAILIE
VYBenuueHue Toka SMUCCUU MPH HAJ0)KEHUH BHEIIHETO JIEKTPHUUECKOro MoJIs

YMeHbIICHHE TOKA SMUCCHH MTPH HAIOKEHUH BHEITHETO AIIEKTPUUYECKOTO OIS

HazoBuTe 0OCHOBHYIO XapakTepUCTUKY KaTroja

3aBUCUMOCTB TOKAa SMUCCUH OT TEMIIEpaTyphl Karoa
3aBucuMocTb 3G (EeKTUBHON pabOThI BBIX0O/1a OT Marepuralia KaToaa
3aBHCHUMOCTb TOKA 3MUCCHH OT Crloco0a HarpeBa Karoja
3aBHCHUMOCTb TOKA SMUCCHH OT Pa3MEPOB Karoja

JIy1st KakMX KaToJ0B MPUMEHSIETCS TapaMeTp JAOMyCTHUMas TUIOTHOCTh KaTOJHOTO TOKa ?
ToJbKO 111 HEAKTUBUPOBAHHBIX KATO/IOB

TosbKO 1J11 AKTUBUPOBAHHBIX KAaTOJOB

Tonpko /U1 reKcOOapUIHBIX KaToI0B

JInst Bcex TUMOB KaTo/IOB

HazoBuTe 0CHOBHOE TOCTOMHCTBO JaHTaH-OOPUHOTO KaTo/1a

YCTONYMBOCTD K TPABICHUIO

Bricokas pabGouas Temmneparypa

D¢ ekt B3aumoaencTBUs OOpH/Ia JaHTaHa B HAKaJIGHHOM COCTOSIHMM C MaTepUalIOM Jiep KaTelis
Manast 3¢ eKTUBHOCTD KaTo/a MpH paboTe B UMITYJILCHOM PEKHUME

KakoMy 3akoHY MOTYHHSETCS pacrpeieIeHUue IEKTPOHOB MO CKOPOCTSIM
3akony bonbimana

3akoHy DUHINTEHA

3akony CroneroBa

3akony MakcBena
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Ha3zoBuTte 0CHOBHOE TOCTOMHCTBO BOJIb()paMOBOro Karoaa
Beicokas pabouas Temmeparypa

B Harperom coctossHUM HE OOUTCS TPOPHIBa aTMOCheps
Bonwimoe 3nauenue 3¢hexTuBHON pabOThI BRIXOAA
[ToCTOSHCTBO YMUCCHOHHBIX CBOMCTB

HazoBute Hanbosee pacrpocTpaHEeHHBIN THIT MOIYIIPOBOJHUKOBOTO KaTo/a.
Bopun nantaHoBBIN KaTo

ToppupOBaHHBIN KaTOL

KapOuaupoBaHHbIN KaTo/

OKCHUIHBIN KaTo.I

Kakumu ckopocTsiMu 00JIaaroT SIMEKTPOHBI B PENATUBUCTCKHUX MOTOKAX ?
bin3kux K BTOpoil KOCMUYECKOU CKOPOCTH

bnu3kux k ckopocTu cBeta

bin3kux K nepBoi KOCMUYECKON CKOPOCTH

bimM3kux K CKOpOCTH 3BYKa

Yro Takoe pabodasi TeMIieparypa Karoza.

Temmneparypa aepsxareneil karoaa

Temneparypa, npu kotopoii He Bo3HUKaeT 3ddext LlloTkn

Temnieparypa, npu kotopoii BozHukaet ¢ dext Llotku

Temmneparypa, Ipu KOTOPOM TOCTUTAETCS 3a/1aHHAsI INIOTHOCTh TOKA SMUCCHH

VKakuTe 0OCHOBHOM HEOCTATOK TAaHTAJI0BOTO Karoaa
Bricokas pabouas temmeparypa

Mansle II0THOCTH KaTOAHOTO TOKa

TpynHOCTH U3TOTOBIEHUS KaTOAOB CIOKHON (hOPMBI
Pexpucramnmuzanus

UTto Takoe BTOpUYHAS dJIEKTPOH-IIIEKTPOHHAS YMUCCHs?

DOMuccus 3EKTPOHOB U3 TBEPIOTO Tea MOJ BO3IEHCTBHEM MOTOKAa (JOTOHOB.

DOMHCCHS SIIEKTPOHOB U3 TBEPAOTO TeJa MO BO3ACHCTBUEM MTOTOKA YCKOPEHHBIX HOHOB.

DOMHCCHS AIIEKTPOHOB W3 TBEPAOIO Teja 3a CYET B3aUMOJICHCTBUS AJIEKTPOHOB, HAXOIMAUIUXCA BHYTPHU
KpHCTasia

DOMuccHs 3JIEKTPOHOB U3 TBEPAOIO Teja MO BO3AEHCTBUEM NTOTOKA YCKOPEHHBIX 3JIEKTPOHOB

Kak Bnusier BHeITHEE IIEKTPUUECKOe T0JIe HAa TOK TEPMOAIMUCCUH 7 YMEHbIIaeT

3aTpyaHSAET IMUCCHUIO AIEKTPOHOB

He Biamser

VBenuuuBaeT

Yro Takoe 1ONroBEYHOCTH KaTozaa ?

Bpewmsi, B TeueHre KOTOPOro Karojl He pa3pyliaeTcst

Bpewms, B TeueHue KOTOpPOro napameTpbl KaroJa COXPaHSAIOT BeaM4MHYy He mMeHee 50 % HOpMaibHOro
3HAYEHUS

Bpewms pasorpesa karona

Bpewmsi, B TeueHue KOTOpPOro mapameTpbl Karoja COXPaHAIOT Beln4yuHy He MeHee 80 % HOpMallbHOTO
3HAuYEHUS
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VYKaxxuTe ypaBHEHUE TEPMOIIEKTPOHHON IMUCCHUMU.

. e
=A-T? exp(—=
Je p( T )
j =P'U3/2
. e-
jo=T? -exp(—k—ﬁ)
. e,
=A-T? exp(——=2
Je p( kT)

VKaxkuTe 3aK0H DUHIITENHA.

E=A+h-v
E=A-h-v
2
E:m-V
2
2
hov—a=" v
2
Vkaxwure 3akod CroJieTosa.
3/2
|¢ =K-U,;
E=A-h-v
l,=K @,
l, =K @

14.1.2. Jxk3aMeHAIlMOHHBIE BONPOCHI

- ['azoBas cpena:

- [lorenunansHbIN Oapbep;

- TepMO271EKTpOHHAs SIMUCCHUS;
- ABTODJICKTPOHHAS DMHUCCHS;
- @OTORNEKTPOHHAS DIMHUCCHS;
- Bropuunas smuccus;

- OcHOBEHI SHGKTpOHHOﬁ TCOPHUHU TBEPAOIO TEA,

- Dpdext HloTku;

- I[BI/I)KCHI/IC 3JIEKTPOHOB B 3JICKTPHUYCCKOM II0JIC,
- I[BI/DKGHI/IG OJICKTPOHOB B MArHMTHOM I10JIC;
- HpI/IMepH HCIIOJIb30BAHUA 3SJICKTPOHHBIX MYHICK M IIPOXCKTOPOB B HpI/I60an BaKYYMHOfI

AIIEKTPOHUKH;

- DJIeKTpUYeCKHe U MarHUTHBIE CIIOCOOBI YIIPaBIEHUs MJIOTHOCTHIO M CKOPOCTHIO AIIEKTPOHOB;
- IIpeobpazoBaHue 3HEPTUU AEKTPOHHOTO TIOTOKA B IPYTHE BUJbI SHEPTUU

- Dddextsr  B3auMoaeHCTBUS

OJICKTPOHOB

C

TOBCPXHOCTHIO

(KaTOMOTIOMUHHUCIICHITHS, KaTO0yCUJIEHNEe, PEHTTEHOBCKOE H3TyueHNe, HarPeB);

- Monn3oBaHHbIM Ta3 ¥ 1U1a3Ma;

- OcHOBHEIE METOABI T€HEPALH I1I1a3MBbl,

- Tumnel ra3oBbIX pa3psaos ;
- OMHCCHOHHEIE CBOMCTBA MJIa3MBI;

- I[I/Ial“HOCTI/IKa mapaMeTpOB IIA3MblI,
- HpI/IMeHeHI/Ie I1a3MBbI B 3JICKTPOHUKE,

14.1.3. Tembl KOHTPOJIBHBIX PA0OT

I'a30BbIi pa3psn
OMuCCHS 3apsKEHHBIX YaCTHUI] U3 TBEPAOIO Tea
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I[BI/DKGHI/IC 3apPsAKCHHBIX YaCTUIL B SJICKTPUUICCKOM U MArHUTHOM I1OJIAX

14.1.4. Tembl OIPOCOB HA 3aHATHAX

OCHOBBI JIGKTPOHHOW TEOPUH TBEPJOTO Teja. DHEPreTHYeCKUe 30HbI B Kpuctayuie. [[BuxeHue
AJIEKTPOHOB B KpucTasuie. CTaTUCTUKA IEKTPOHOB B TBEPIOM TeJi€. DIEKTPOIPOBOJHOCTH METAIIIIOB
W TIONYIpOBOAHUKOB. KOHTakTHass pa3HOCTh MOTEHIUANOB. [IOBEpXHOCTHBINM MOTEHIIMAIBHBIN
Oapwep.

DNEKTPOHHBIA IOTOK, €ro (OpMUPOBaHWE M TPAHCIOPTUPOBKA, WHTEHCHBHBIE W HEUHTCHCHUBHBIC,
PENATUBUCTCKHUE U HEPEISATUBUCTCKUE AIIEKTPOHHBIC MTOTOKH, CIOCOOBI (HOPMUPOBAHUS IIEKTPOHHBIX
MMOTOKOB Pa3JIMYHOM HMHTCHCHUBHOCTH (DJEKTPOHHBIC IYIIKA W TPOKEKTOPHI), TPAHCIIOPTHPOBKA
AIIEKTPOHHOTO TIOTOKA U CIIOCOOBI OTPAHUYEHUS €TO MOTICPEYHBIX Pa3MEPOB.

[IpeoOpazoBanne >HEPrUU AICKTPOHHOTO MOTOKA B JPYTrHe BHJABI SHEPTHH, CIIOCOOBI, OCHOBAaHHBIEC Ha
B3aMMOJCHCTBHM C BHENIHAMH DJJCKTPOMATHUTHBIMH  TIOJSMH, JHepreTudeckuit  dddekr
B3auMozelicTBus. CriocoObl, OCHOBaHHBIE Ha B3aWMOJCUCTBUU C TBEPABIMU TEIAMH U CTPYKTYPaMH,
3¢ deKThl B3aUMOJEHCTBUS (KaTOMOIIOMUHECIICHITUS, KaTOJIOYCHICHNE, PEHTTCHOBCKOE H3JIYUYCHHUE,
HarpeB). [IpuMepsI UCTIOIB30BaHMsI B IPUOOPAaX BaKYyMHOM IEKTPOHHKH.

VrpaBiaeHue dJIEKTPOHHBIMU TOTOKaMH. OJEKTPUYECKUE M MarHUTHBIC CIIOCOOBI  YIIpaBICHUS
IUIOTHOCTBIO U CKOPOCTHIO 3NIEKTPOHOB. KBazucrarnueckue U JUHAMHUYECKUE CIIOCOOBI YIPaBICHHUS.
[Ipumeps! ucnonb30BaHus B MPUOOpPAX BAKYyMHOM JIEKTPOHUKHU

Tumnbr razoBeix pazpsmoB. OOmue cBoiicTBa minasMbl. Pamuyc Jlebas. KasuHelTpaabHOCTH IUIa3MBl.
Knaccudukanus miazmel. DIeKTPONIPOBOAHOCTD TUTa3Mbl. fBieHHs nepeHoca. [lnasma B MarHuTHOM
none. KoneGanus. HeycToilunBOCTH ¥ SMUCCHOHHBIE CBOMCTBA I1JIa3MbI

N3nydyenust mnazMbl. MeTonbl yCKOpPEHUs TIa3MEHHBIX MOTOKOB. JlMarHocThka mapameTpoB ILIa3MBbl.
30H10BBIM MeTOA AuarHoCTHKH. OOUHOYHBIA 30HA. JIBOMHOM 30HJ. DMHUCCHOHHBIM 30HA. MeToabl
CBUY u nazepHoOi JUArHOCTUKH TIIa3Mbl

[IpuMeHeHue m1a3Mbl B ICKTPOHHKE. [11a3MeHHbIE HCTOYHMKHA MOHOB Ta30B M MeTauioB. [lma3zMeHHbIS
HMCTOYHUKH JIEKTPOMETAILIOB. [11a3MeHHbIe reHepaTopsl U yCKOPUTEH

14.1.5. Bonnpochl Ha co0eceqoBanue
Hcnonp30BaHuE 3IEKTPOHHBIX MOTOKOB B MPUOOpaX BaKyyMHOM IEKTPOHUKHU
praBJ'IeHI/Ie BHGKTpOHHBIMI/I IIOTOKaAaMH
OCHOBHBIE METO/IbI TEHEPALINH T1J1a3Mbl
Tunel ra30BBIX pa3psAI0B, ABJIEHUS [IEPEHOCA

14.1.6. Bonipochl Ha cCaMONOATOTOBKY
DOTOZNEKTPOHHAS IMUCCHS
TepMo3neKTpOHHAST SMUCCHS
KoHTakTHas pa3HOCTb IOTEHIIUAJIOB.
[TapameTpsl MI1a3MBl.
HazoBuTe OCHOBHBIE TUIIBI TA30BBIX Pa3PSAIOB.
[TpuBenuTe OCHOBHBIE KOHCTPYKIIMH 30H]I0B.

14.1.7. Tembl 1a00paTOPHBIX padoT
HccnenoBanne TepMO3IEKTPOHHON SMHUCCHH.
UccnenoBanne GoTodIeKTPOHHON YIMHUCCHUH.
HccnenoBanre BTOpUYHON 3JIEKTPOHHOM SMUCCHUU.
[Tposepka 3akoHa og00Mst pa3psinoB (3akoH [lamena)

14.1.8. Tembl caMOCTOSITEJILHBIX Pa6oT
—  TepmonnekTpoHHas SMHUCCUS
— JIBmkeHUe 3apsKEHHBIX YACTHI] B 3JIEKTPUYECKOM U MAarHUTHOM TOJISIX
—  T'a3oBwIii pa3psan

CornacosaHa Ha noprane Ne 23917 16



14.2. TpeOoBaHUs K OLIEHOYHBIM MaTepHaJIaM ISl JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU

3A0POBbS U HHBAJIMAOB

Jns 5y ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSIMH  37I0POBbSI. M HMHBAJIUJIOB MPEAYCMOTPEHBI
JIOTIOJTHUTEIHHBIC OIEHOYHBIE MaTepuaJbl, IEPEUCHbh KOTOPBIX YKa3aH B Tabmuie 14.
Tabnuna 14 — JlononHuTeIbHBIE MaTepuaibl OLICHUBAHUS IS JIUIl C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU

300POBbA 1 UHBAJIMIOB

Kareropuu
00yJarommxcs

C HapyueHusaMu
cryxa

Buipl 1OIOIHUTEIIBLHBIX OLIEHOYHBIX
MarepuanoB

TecTbl, TUCEMEHHBIE CAMOCTOSATENBHBIC
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 OTBETHI

[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

Jis nun ¢ OTpaHMYeHHBIMH BO3MOXKHOCTSMHU 3/I0pPOBbSI M HMHBAJHJIOB MPEAYCMaTPHBACTCS
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;

- NPEAOCTABICHUE 3a/IaHMS C UCTIOIb30BAaHUEM CYPIOTIEPEBO/IA.

JIluiaM ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMM 3/10pOBbsI M MHBAJM/aM yBEJIMUYMBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [l Takux OOyJarommxcsi MpeayCcMaTpHUBaeTCs
nocTtynHas popMa npeocTaBiIeHHUsl OTBETOB Ha 3a/1aHUs], a8 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
3I0pOBbS M HMHBAJIMJOB MO JUCLUIUIMHE IMpeaycMaTpHBaeT IMpeJocTaBleHue 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 JUIS JIMII C OrPAaHMYEHHBIMH BO3MOXHOCTSIMM 37I0POBbS M HHBAJIMJIOB
MpoIieTypa OIICHUBAaHUS PE3YIBTAaTOB 00YUSHHS MOXKET MTPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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