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|. Heau u 3212494 TUCHUIJIMHBI (MOZYJIs1)
[Iporpamma  pa3paboTana B  COOTBETCTBUM C  OCHOBHOH  MpodeccCHOHaTbHOU
oOpazoBarenbHOM mTporpammoit o Hanpasinenuto 44.03.05 Ilegaroruveckoe oOpazoBanue (¢ IByMs

poUIAMHU TTOATOTOBKH).

IJeny xypca — nenbio Kypca sBisieTcs (OPMHUPOBAHUE Y CTYACHTOB HABBIKOB CaMOCTOSITEIHLHOMN
paboThI MPU OCYIICCTBICHUH (PU3NYESCKUX HCCICTOBAaHUN W 3HAKOMCTBO C OCHOBAMH METOJAMH
¢busnueckoro sxcrepuMenTa. OOydarmuUnics T0JKEH HAyUYUThCS ONTUMAIIBHOMY BBIOOPY METOJI0B
JUIS pelleHUs MOCTABJICHHBIX 3a/1ad U (POPMYIUPOBAHUIO BBIBOJAOB MPH MHTEPIPETALUU U OLIEHKE

MOJIYYCHHBIX SKCIICPUMCHTAJIbHBIX JaHHBIX.
JlJist TOCTHKEHMSI TAHHOW 11eTH OBLITU TIOCTaBJICHEI 3A0ayu.

® pPACHIUPHUTH 00beM 3HAHUUI yJaluxcs, KaCaromuxcsa NpuHIUIIOB U METOAOB IIPOBCACHUS
(I)I/ISI/ILICCKOFO OKCIICPUMCHTA, MOJYYCHHBIX paHCC U3 KypcCa (1)I/I3I/IKI/I, a TaKoKC
IMO3HAKOMHUTBLCA C COBPECMCHHBIMH TCOPCTHYCCKUMU IMPCACTABJICHHUAMUA O MEXAHU3MaAX

IIPOLECCOB, MPOTCKAIOIMUX B BAKYYME U ILJIa3ME,

¢ H3YUUTHb (1)I/I3I/I‘ICCKI/IG METOABI I/ICCJ'IGI[OBaHI/If/'I 00BEKTOB BAKYYMHBLIX U IIJIA3MCHHBIX

TEXHOJIOTHH,
e BBIPA0OTATH Y CTYACHTOB HABBIKU OOPAOOTKHU SKCIICPUMEHTAIBHBIX JTaHHBIX;
® TI03HAKOMHUTHCS C COBPEMEHHBIMU MTPOOIEMaMU METOA0B (PU3NUECKOTO IKCIIEPUMEHTA.

3HaHUSA U YMEHHMsI, IPUOOPETEHHBIE IPU M3YUYEHHUH 3TOTO IMpeaMeTa, OyayT BOCTpeOOBaHbI

MIPHU BBITIOJIHEHUU JTUTIJIOMHBIX pa0oT U B mpoliecce Oyaymien npoheccuoHaabHOM NS TeIbHOCTH.

1. Mecto nucuumiaunsl (MmoayJsi) B ctpykrype OIIOII BO
JlucuumiauHa OTHOCHUTCS K 4YacTd, (OpMUPYEMOH ydacTHUKaMHU 0Opa3oBaTelbHBIX
otHomeHnid Onoka B1. OHa m3ywaercs CTyIACHTaMH B 6-M ceMecTpe IOCiIe OCBOCHHS OOJbIICH

YaCTH KypCcOB (PU3UKU U MAaTeMaTHKH.

Bxonuble 3HaHUS, yMEHUS M KOMIIETEHIIMM CTYJCHTOB, HEOOXOJIUMBIE Il H3Y4EHUS
JMCLUIUIMHBL, ONPEAEAIOTCS MX O0a30BbIMM 3HAHMAMH, MOJYYEHHBIMM Ha MIIAJIINX Kypcax
OakasaBpuaTa TpU U3YYEHUH CIEAYIOIUX AucUMIUINH: «/JuddepeHimanbupie ypaBHEHUS

«MexaHukay, « MEKTPUUECTBO U MarHeTu3M», «Komebanus u BonHbL. OnTHKAY.

I11. TpeGoBaHusi K pe3y/IbTATAM OCBOEHHUS AN CHUTINHBI
[Ipouecc w3ydeHHs] AUCUMILIMHBI (MOAYINS) HampaBieH Ha (HOPMHUPOBAHHE CIIETYIOIINX

KOMITIeTeHIIMH:
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- Cnoco0OeH ocBaMBaTh CIICIaJIbHBbIC 3HAHUA B HpCI[MGTHOﬁ 00JIaCTH U HCIIOIL30BaTh MX

B nipodeccuonanbHou aesrensHoctu (I1K-4).

IlepedyeHb mIaHMpPyeMbIX Pe3y/JbTATOB 00yUYEeHHUS 10 JUCUMUILIMHE (MOXYJII0), COOTHECEHHBIX C
HHIUKATOPAMM JTOCTHKEHUS] KOMIIEeTeHUM I

KoMmnerennus HNuauxaropsl Pe3yabTaTsl 00yyeHus1
KOMIIeTeHIN i

1IK-4 HJIK nkas 3naer:
YMeeT: UCnob30BaTh - IPUHLHNBL JCHCTBUS OCHOBHBIX METOJOB
HOTEHLUAT UCCIIeIOBAaHMS B (DU3MUYECKOM IKCIIEPUMEHTE;
BCTIOMOTaTEIIbHBIX - IPUHUUIBI  HCIOJB30BaHUA  (UINYECKUX
AUCIMILIINH Y CIICIHAIBHBIX 3peKTOB B BakyyMme, IUIa3Meé U B TBEPIOM
3HAHUI1 B Tese B MpUOOpax M YCTPONCTBAX BaKyyMHOM,
HpO@eCCHOHaHI’vHOﬁ IIa3MEHHOM, TBEPIOTEIHHOM,
HEAarormaeckon MHUKPOBOJIHOBOI U ONTHYECKOM 3JICKTPOHHUKH;

JCATCIBHOCTH B HpCI[MCTHOfI

- (usnyeckue 3aKOHBI, JIEXKAIIUE B OCHOBE
obnacTtu pusnka u

COBPEMCHHBIX MCTOOOB I/ICCJ'ICI[OBaHI/Iﬁ

uHpopMaTHKa (U3MKY TYYKOB 3apsDKCHHBIX YacTHI[ U

[1J1a3MBl.
YmMmeer:

- IpPOBOJHUTH  HM3MEPEHHS C  IIOMOIIBIO
COBPEMEHHOTO HCCIIEI0BATEIHCKOIO
o0opynoBaHus,
- o0ecrieuynBaTh COXPAaHCHUE TIOTYyYaCMBIX
JIAHHBIX

- oOpa0arpiBaThb  IOJIY4EHHbIE B  XOJ€
UCCIIeOBAaHHS JaHHbIC,

- MIOBOJUTH MpoCTEeNIINe U3MEPEHUS
[1apaMeTpoB pa3IUYHBIX YCTPOMCTB
BAKYYMHOH U IIJIa3MEHHOMU JJIEKTPOHUKHU.

Baaneer:

- METOdaMH 00paboTku u OIICHKHU
IIOTPEIIHOCTEN pe3ysIbTaTa U3MEPEHHUI;

- METOdaMH AKCIIEPUMEHTAIIbHBIX
HCCIIEIOBAHUIN MapamMeTPOB U XapaKTEPUCTHK
MaTepuajgoB, MPUOOPOB UM  yCTPOWCTB
BaKyyMHOM, IUIa3MEHHOM, TBEPAOTEIbHOM,
MHUKPOBOJHOBOM M ONTUYECKOHN 3IEKTPOHUKU
u HAHO3JIEKTPOHUKH, COBPEMEHHBIMHU
MPOrpaMMHBIMU cpencTBamMu 1750.4
MPOCKTUPOBAHUS U MOJICITUPOBAHUS.




IV. ConepixkaHue M CTPYKTYpa JMCHUILIHHBI (MOAYJIST)

O0BeM QUCIHAILINHEI COCTABIISIET 2 3aUETHBIX €IUHUIIBI, /2 Jaca,
B TOM 4Hclie 47 4acOB KOHTAKTHOU PaOOTHI.
3aHATUS TPOBOJAATCS TOJBKO B OYHOH (opMe OOydeHHs ¢ TPUMEHEHUEM JIHCTAHIIMOHHOTO
KOHTPOJISI CaMOCTOSTENbHONU paboThl crymeHToB uepe3 InMOC dakynprera. DIEKTPOHHOU H
IUCTAaHIIMOHHOHM (opM 00yueHHs HEe IPEeAyCMaTPHUBAETCSI.
Ha npakTiueckyro moAroToBKy OTBOAUTCS 18 ayTUTOPHBIX 4acoB (BO BPEMsI BBHITIOJTHECHUS
MPAKTUYECKUX 3a/IaHU ).

dopma NPOMEKYTOUHON aTTECTALMU: 3AYET.



4.1. Copepxanue IMCOMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM, ¢ YKa3aHHeM BH/I0B y4eOHBIX 3aHATHI U OTBEJICHHOI0 HA HUX KOJIMYeCTBA

AKAACMHUICCKHUX JacoB

Buasbl yueOHoii paboTsl,

DopMbI TEKYLIET0

®
= | BKJIIOYAsi CAMOCTOATEIBLHYIO paboTy ofyyaromuxcs, KOHTPOJISt
g E NPaKTHYECKY0 MOATOTOBKY H TPY/I0E€MKOCTh ycreBaeMocTH;
@ ? S (B yacax) ®opMa NIPOMEKYTOUHOI
= § = c:i KonrakTHasi padoTa npenoaasareJis ¢ « aTTecTaluu
o 1> =
Ne Pa3nen nucnumInHbI/ TEMa g : § 8 obyuaromumucs é (no cemecmpam)
n/u ) = s s 8
© 3 o =S
A = o | Jexuun Cemunapckne/ | Koneynn | S S
5 ° NpaKkTu4eckue/ | Tauuu g :‘
= 5 JaabopaTopHbie z
= 3aHATHSA ©
1 2 3 4 5 6 7 8 9 10
1 | Pazzgen 1. ®usudeckue metoasl uccienopanusd. [Ipsmas u 20,3 6 12 03 8 OT1uéT 1Mo
oOparHas 3a/1a4a. 6 ’ J1aGopaTopHOi
2 | Paznmen 2. BakyyMHas 2JIEKTpOHMKA 6 |214| 6 12 0,4 9 padore,
3 | Pazzen 3. [Ina3MeHHas JIEKTPOHUKA. 6 |223 6 14 03 8 KOHTPOJIbHbIE
’ BOINIPOCHI
KO=Tpons Omnpoc ¢ y4éToM OLEeHOK
8 3a ceMecTpPOBbIE
JadopaTopHbie padoThl
KCP
Hroro yacos 72 | 18 38 1 25




4.2. IlnaH BHeayAUTOPHOIi CAMOCTOSITEIbHOI PaG0oThI 00Y4YaIOLIMXCSl 10 TUCHMIIHHE

CamocTosiTenbHas pabota o0yJyaroumxcs V4ebHo-
Owe METOJUIECKOE
HOYHOC
Cemectp Ha3zBanue pa3zzaena, TeMbl Cpoku T 1 obecneuenue
- PYAOEMKOC CpenCTBO o
Bun camocTosTensHO# paboThI | BHITOTHEH CaMOCTOATENbHOM
st Tb (4ac.) pPAGOTHI
6 [Bce Temsr O(I)OpMJIeHI/IevOT‘-IeTa 1o B Teuenue 8 Oruér
nabopaTopHoi paboTe ceMecTpa Bes
[ToaroToBka K 3amuTe oT4eTa OTBeThI Ha peKOMeHTyeMast
N B Teuenue
6 |BCE TEMBI 1o 1abopaTopHoi paborte ceMECThA 17 KOHTPOJIbHBIE JTuTepaTypa
p BOIIPOCHI
OO0muit 00beM CaMOCTOSTEIIBHOW PAOOTHI MO TUCIUTIINHE (Yac) 25




4.3. Coaep:xanue y4eOHOro MaTepuaJia

CopaeprxaHue pa3iesioB U TEM AUCIUTUIMHBI

Paznen 1. ®uznueckue metoabl ucciaenosanus. [lpsimasi m oOparnas 3agava.

OO6mas xapakTepuctuka MetooB. [Ipsamas 3anava ¢pusndeckoro meroma. OOparHas 3agada

¢usnueckoro Merona. Kinaccudukauus MeTonoB vcciae10BaHus.
Paznen 2. BakyymHas 3JIeKTPOHHKA
2.1. DOwmuccus 3apspKEHHbBIX YaCTHI] U3 TOBEPXHOCTU TBEPAOIO Teja

2.2.

OCHOBBI AJIEKTPOHHON TEOPUU TBEPAOTO TEIA.

[Ipupona cui, NpensITCTBYIOUINX BBIXOAY 3JIEKTPOHOB U3 Kartoja. [loTeHnnanbHbIN
Oapwep. Pabora BeIXOMA.

TepModnekTpoHHAsE YMUCCHSI: OCHOBHOM 3aKkoH (popmyna Puuapacona —/[pmmana),
s dext LloTTkH, 1podoBoit 3 dexT.

ABTORJICKTPOHHAS YMUCCHSI: OCHOBHOM 3akoH (dhopmyna Paynepa-Hopareiima),
YCIIOBUS €70 pean3aliiu.

Bropuuno-3nekTpoHHas v (POTOITEKTPOHHAS IMUCCHS: OCHOBHBIE XapaKTEPUCTUKH,
00JIaCTH IPUMEHEHHS.

B3pbiBHas aMuccHs, XapaKTEPUCTUKU MUKPOBBICTYIIOB Ha ITOBEPXHOCTU KAaTO/a,
BaKyyMHBIH IIpo0Ooii, mepexo ot ADD k BO.

I[BI/I)KGHI/IG QJICKTPOHHOI'O ITOTOKA B BAKYyMC

JIBr>KeHUe 3apsyKEHHBIX YACTHUIL B OJHOPOJIHOM SJIEKTPUYECKOM M MAarHUTHOM TOJISIX.
Buner TpaekTopuii, 1peiid B CKpEUICHHBIX MMOJSIX.

OTKIIOHEHHUE U q)OKyCI/IpOBKa IMMOTOKaA 3aps’KCHHBIX 4aCTUI B OAHOPOJHBIX ITOJIAX.
9HeKTpI/I‘leCKI/IC W MarauTHBIC JIMH3bI, OCHOBHBIC IIAPAMCTPLI, IIOCTPOCHUC
1/1306pa>1<eH1/1$1, MaTpuiHasg TCXHHKA.

DNEeKTPOHHBIN My4OK, OTPaHUYEHHBIH 00BEMHBIM 3apsAoM (3akoH Yaitnbna —
Jlenrmropa).

cDOpMI/IpOBaHI/Ie C1a00TOYHBIX QJICKTPOHHBIX IMYYKOB: IIPUHIIUIIBI, S3JICKTPOCTATUYICCKHUC
OJICKTPOHHBIC JIMH3BI U IIPOKCKTOPHI.

DopMHUpOBaHUE CUITBHOTOYHBIX JIEKTPOHHBIX IIYYKOB. MeTO NPSMOIMHENHOM
ontuku. Ilymku ITupca Pacnpenenenne noteHnumana B myuke. BupryanbsHelil KaTox,
YCIIOBHE BO3HUKHOBEHMS, BIIMSIHUE HA TIaPAMETPHI Iy4YKa.

JlunaMuyeckoe yrnpaBlIeHHE SJIEKTPOHHBIM IMOTOKOM, (a3oBasi GOKYCHPOBKA.

2.3.IIpeoOpa3oBaHue SHEPTUH NEKTPOHHOTO MyYKa B 3JIEKTPOMAarHUTHOE U3TydeHue. THIbI

npeoOpa3yronux YyCTPpOMCTB. Y CTpoiicTBa Ha 00beMHBIX pe3oHaropax. CBY- reneparus,
npubopsl BakyyMHOM CBY 31eKTpOHUKU: MarHETPOH, KITUCTPOH.

Paznen 3. [l1a3MeHHast 21eKTPOHUKA

3.1.Moun3oBanHbIi Ta3 1 m1a3Ma. OCHOBHBIEC IOHATHUS

KBazuHeNTpanbHOCTD, 1e0aeBCKOE SKpAaHUPOBAHNE, CTETICHh HOHN3AIINH, YPAaBHEHHE
MOHH3AIIMOHHOTO paBHOBecHs (popmyna Caxa).

DneMeHTapHbIE TPOIIECCH B TIa3Me: KYJIOHOBCKHE CTOJIKHOBEHUS, BO3OYKICHUE U
MOHM3ALUS aTOMOB, YIIPYTHE U HEYIIPYTHe CTOJIKHOBEHUS, KaHAJIbl SHEProNoTepPb.
JIBroKeHMEe 3apsHKEHHBIX YacTHUI] B HEOTHOPOTHOM MarHUTHOM roite. [{pefidoBoe
npubnmxenue, BUIbI Apeiida. [Tpumep apeiida: npodoyHas J0ByIIKA.

3.2.I'a30BbIC pa3psiasl

Bo0O3HUKHOBEHME CAMOCTOSATEIBLHOTO Ta30BOI0 paspsaa: Teopus TayHceHna, Kpurepuin
po6osi, kpusble [lameHa, BakyyMHbIN TpOOOH, UICKPOBOM MPOOOIA.

Trneromuit pa3psia B ycaoBUsX MpaBoit BeTBU KpuBoi Ilamena: npukaroanas 001acTb,
MOJIOKUTEIBHBIN ¢T010. BU- pasps.
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- SIBrieHUs IepeHoca B TIICIOLIEM pa3psije: MPOBOJAUMOCTh CIa00MOHU30BAHHOM TLIa3MBbl,
muddy3us, amounonsapHas 1ud y3us ¥ MOIBHKHOCTD 3apsHKEHHBIX YaCTHIL,
AJIEKTPOHHAs TEMJIONPOBOJHOCTb.
3.3.CuibHOMOHM30BaHHAA I1a3Ma.
3.3.1.1Ina3ma B MarauTHOM T10J1e. 3ak0H OMa B MArHUTHOM I10JI€, OCHOBHBIE YPaBHEHUS
MarHuTHOM ruapoauHaMuku. [Ipocreitmue cinyyan pemennss MI'Jl ypaBHeHuid.
3.3.2. Kunetnueckoe onucanue mia3mMbl: QyHKIUS pacipeaesieH s, KHHETHUECKOe
ypaBHEHHUE, yYET CTOJIKHOBEHUM, IEPEX0]] K THIPOJNHAMHUKE.
3.4. Uzny4yeHnue mia3Mbl: TOPMO3HOE, PEKOMOMHALIMOHHOE, InHeiuaToe. [IpocTeiimme
u3nyyarenbHbie Mojienu: JITP, koponanbHas
3.5. McTOYHMKHY IIa3MEHHBIX TTOTOKOB
3.5.1. Yckoputenu ¢ 3aMKHYTBIM JIpeioM JIEKTPOHOB: MEXaHU3M YCKOPEHHUSI, OCHOBHbIE
IapaMeTpsl, IPUIOKEHUS.
3.5.2. BakyyMHO-yrOBbI€ YCKOPUTEIN METAIIMYECKOH TJIa3Mbl: MEXaHU3M YCKOPEHHUS,
OCHOBHBIE [TapaMeTphbl, IPUIIOKEHUS.
3.5.3. MarueTpoHHbI# pa3psa: MEXaHU3M T'eHepalliy, apaMeTphl MOTOKA.

4.3.1. IlepeyeHb CEMHUHAPCKUX, MPAKTHYECKHUX 3aHSITHII H JIJAOOPATOPHBIX padoT

No Ne paznena u HaumeHoBanue ceMHHapoB, Tpyno OneHovHble ®opmu
/i TEMBI MPAKTHYECKUX U JIAOOPATOPHBIX paboT | EMKOCT cpencrBa*® pyeMbI
JTUCIIATUINHBL b €
(MozTy15) (Jacern) KOMITET
CHIINMHU
1 2 3 4 B 6
MPaKT. 33/1aHUs
1. 132,35 UccnenoBanue Tieroniero paspsjaa 6 p a ’
co0ec.
2 39 N3yuenune TokonepeHoca B 6 IpakKT. 33JIaHus,
' ' BAaKYYMHOM JHOJIE cobec.
3 21 N3yueHune TepMO3JIE€KTPOHHOM 6 IPaKT. 33JIaHus,
' o SMUCCUH cobec.
4 |29 JIBrKeHNE 3apsKEHHBIX YaCTHUIL B 6 npakt. 3aganus, | I1K4
' CKPEUIEHHBIX MOJISIX cobec.
5 (3235 WccnenoBanue niaa3Mbl 8 MIpaKT. 3a/1aHus,
T BBICOKOYACTOTHOTO paspsiaa cobec.
MoaenupoBaHH€e IBUKEHUS .
6 [3.1,35 AJIEKTPOHOB B 3JIEKTPUUYECKOM U 6 C(I))6ec' g ’
MarduTHOM MOJISAX )

4.3.2. IllepeyeHb TeM (BOMPOCOB), BLIHOCUMBIX HA CAMOCTOSITE/IbHOE U3y4YeHHe CTYJAeHTaMH B
pamkax camoctositeibHOi padoTsl (CPC)

Bun Komnu
Ne . Pexomennyemas
Tema CaMOCTOSITENTbHOU 3ananue €CTBO
HE/I. auTeparypa
paboThl 4acoB
1. Temsr 2.1. - 3.5 | AyautopHas ITpoBenenue Bes 6
OKCTIEPUMEHTA B XOJIe | PEeKOMEHTyeMast
nabopaTopHoil paboThl | aUTEpaTypa
2. Tewmsr 2.1. - 3.5 | AynutopHas OO6paboTtka Bes 6
HKCIIEPUMEHTATBHBIX pexoMeHayemast
JTAHHBIX auTeparypa
3. Tewmsr 2.1. - 3.5 | Bueaymurtopnas/a | OdopMmieHue oTdeTa Bes 6
yIUTOpHAS 10 J1a00paToOpHOit pexoMeHayemast
pabore auTeparypa
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4, Temsr 2.1. - 3.5 | Bueaynuropnas ITogroroska k 3amure | Bes 7
otyeta o JIP peKoMeHTyeMast
JauTepaTypa

4.4, MeToan4yecKue YKa3aHUs MO0 OPraHU3AIHU CAMOCTOSITE/IbHOI padoThl CTY/IEHTOB

K COBPECMCHHOMY CIICHUAIUCTY 06I_HGCTBO NpeaABbABIACT NOCTATOYHO H_II/IpOKI/Iﬁ IEPCUCHb

TpeOOBaHUM, cpeld KOTOPBHIX HEMAJIOBAXKHOE 3HAYCHHE HWMEET HAaJU4he Yy BBITYCKHUKOB

OMPEJICTICHHBIX CHOCOOHOCTEH M YMEHHUSI CaMOCTOSITENIbHO JOOBbIBaTh 3HAHMUS M3 PA3IMYHBIX

HCTOYHHUKOB, CHUCTEMATU3HUPOBATH IIOJTYYCHHYIO I/IH(l)OpMaHI/IIO, JaBaTb OLCHKY KOHKpCTHOfI

(bHHaHCOBOﬁ CUTyalluH. cI)OpMI/IpOBElHI/Ie TaKoOro yMEHHs IPOUCXOAUT B TEUYCHHUE BCEIO II€pHoaa

06yquH51 qepe3 ydaCTHUC CTYACHTOB B IMNPAKTHYCCKUX 3aHATHUAX, BBIIOJIHCHUC KOHTPOJBHBIX

3aJJaHUi W TECTOB, HAIMCAHWE KYPCOBBIX M BBIMYCKHBIX KBaTH(PUKAIMOHHBIX padoT. Ilpu sTom

CaMOCTOATCIIbHAsA pa60Ta CTYACHTOB UTPACT PCIIAIOIIYIO POJIb B XO€ BCECTO y‘Ie6HOFO mpounecca.

CamocrosTenpHas pa60Ta pCaIN3yCTCA:

1) HenocpencTBeHHO B MpOLECcCe ayIUTOPHBIX 3aHATHHU, P BHITOJHEHUH J1a00PaTOPHBIX

pabor.

2) B xoHTaKkTe C ImperoaBaTe/ieM BHE PAMOK PACHMCaHUs - HAa KOHCY/IbTALUAX 110 YUCOHBIM

BOIIpOCaM, B XOJ€ TBOPUCCKUX KOHTAKTOB, IIPU JIMKBUJAAITUH Sa,Z[OJI)KCHHOCTefI, IIpu

BBINIOJIHCHUH MHANBUAYAJIbHBIX 3aI[aHI/H>'I uT.AIo.

3) B 6ubanoteke, 1oMa, B OOIICKUTHH, HA Kadeape MpH BHITOJHEHHH CTYICHTOM y4eOHBIX U

TBOPUYCCKHUX 3a1a4.

FpaHI/IHH MCKAY 3TUMH BUAAaMU pa60T A0CTAaTOYHO pa3MBbIThI, 4 CaMU BHUbI

CaMOCTOSITEILHOM pa6OTLI IEPECCKArOTCs. Takum 06pa30M, CaMOCTOSITEIIbHOM pa60Ta CTYACHTOB

MOXET OBITh KakK B ayIUTOPUH, TAK 1 BHEC €C.

4.5. [IlpumepHasi TeMATHKA KYPCOBBIX PadoT (MpOeKTOB) (IPY HAJTUYHM)

KypcoBble paboTbl HE IPEYCMOTPEHBI.
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V. YueOHo-MeTOAUYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCHUNIHHBI (MOTYJIA)
a) nepeuens 1UmMmepamypbi

1)

2)

OCHOBHAs TUMepamypa

lonant, B. E. OcHOBBI ¢u3uku 1m1a3mel [DeKTpoHHBIH pecypc] : yueb. mocobue / B. E.
Tlomant, A. I1. XXununckuit, U. E. Caxapos. - Mocksa : Jlans, 2011. - 448 c. : un., rpad. -
(Yuebuuku yist By3oB. CrienuanbHas tureparypa). - Pexxum goctyna: 3bC "M3naTenscTBo
"Jlanp". - Heorpanud. goctym. - ISBN 978-5-8114-1198-6

lammepun, B. A. Ilporecchl TUIa3MEHHOTO TpPAaBIEHUS W MHKPO- W HAHOTEXHOJIOTHIX
[DnmexkTpoHHEI pecypc] : y4eb. mocobue : y4ed. mocobue aisi CTyd. BY30B, 00yd. IO
Harnpasil. moarotoBku 210100 "Dnekrponnka u Mukposnekrponuka" / B. A. Tanmepus. - 3-
e uza. - OBK. - M. : bunom. Jlaboparopus 3Hanwmii, 2013. - (Hanorexnonorun). - Pexxum
nocryma: DU3 "bubmmotex". - 15 noctymnos. - ISBN 978-5-9963-2129-2.

00NnoIHUMENbHAS TUMeEPamypa

1)

2)

3)

4)

5)

6)

Cymkos, A.Jl. Bakyymuas snexktpoHuka. OU3NKO-TEXHUYECKHE OCHOBHI : Yueb. mocodue /
A. 1. Cymxos. - CII6. : Jlans, 2004. - 462 c. : w1 ; 24 cm. - (Y4eOHUKH Ui BY30B.
CrenmanbHast tureparypa). - [Ipeam. ykas.: ¢.456-457. - bubnwmorp.: c. 458-459. - ISBN 5-
8114-0530-8. — (10 »x3.)

bazoBeble sieknun 1o 3nekTponuke: B 2 1. / pen. B. M Iponeiiko. - M. : Texnocdepa, 2009. —
T.1 : DnekTpoBakyyMHasi, IUIA3MEHHAs U KBAHTOBas AIEKTpoHHKA : ¢0. - 2009. - 479 ¢. — (2
9K3.)

danneeB, M. A. DnemeHTapHas o0paboTka pe3yinbTaToB 3kcrmepuMeHTa [Tekct] : yueO.
nocobue / M. A. @annees. - M. : Jlans, 2008. - 117 c. : uin. ; 20 cm. - bubmuorp.: c. 115. -
ISBN 978-5-8114-0817-7. - (3 9K3)

Beenenckuii, B. HO. OkcnepumeHTanbHble METOAbl (PU3NYECKOTO MaTepUaIoOBEICHUS
[Tekct] : mayunoe uznanue / B. }O. Brenenckuii, A. C. Jlunees, A. C. [lepmunos ; Harr.
uccnen. Texuon. yH-T "MUCuC". - M. : Uzp-so MUCuC, 2011. - 309 c. : wn. ; 21 cm. -
bubnmorp.: c. 308-309. - ISBN 978-5-87623-414-8. - (1 3k3)

Kynpsiues, A. A. ®usuka tietomero paspsiaa [Tekcr] : yued. mocobue st CTya. BY30B,
o0yu. o Hamp. noarort. "Texuuueckas ¢pusuka" / A. A. Kynpssues, A. C. Cmupsos, JI. 1.
Hennun. - CII6. : Jlans, 2010. - 500 c. : un. ; 24 cm. - (YueOnuku 11 By30B. CreruaibHas
nuteparypa). - bubmmorp. B konre rias. - ISBN 978-5-8114-1037-8. — (1 7k3.)
CripaBoUHUK 1O BaKyyMHOH 3yeKTpoHHKe. KoMnoHeHTsl u yctpoiictBa [Tekcr] : HayuHOe
m3nanue / pen.: Jk. Arixmaiiep, M. Tamum ; tiep. ¢ anra. E. b. MaxusnoBoti ; pea. niep. H. A.
bymyes. - M. : Texnocdepa, 2011. - 503 c. : [4] Bka. 7. OB. Wi, wi. ; 25 cMm. - (Mup
PaJIMORICKTPOHHKH). - bubimmorp. B koHIe ras. - [Ipenm. ykas.: c. 492-503. - Tlep. u3x. :
Vacuum electronics / Josef Eichmeier, Manfred Thumm. - Berlin, 2008. - ISBN 978-5-
94836-301-1. — (1 ok3.)
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0) nepuoouuecxkue uzoanus

- HET.
B) CRUCOK ABMOPCKUX MEMOOUUECKUX Pa3pabomox

1. B cucreme o6paszoBarensHoro moprama MI'Y  (http://educa.isu.ru/) pasmereHs

MCTOANYCCKUE MAaTEPpHAJIbI U 3aJaHHUs 110 JAHHOMY KYPCY

2) baszbl ()aHHblx, qubOpMaL;MOHHO-CI’lpCZGO'{Hble U nouckosevle cucniemabul
1) HB UT'Y http://library.isu.ru/ru
2) DY3 «bubanorex» https://isu.bibliotech.ru/
3) DBC «JIauw» http://e.lanbook.com/

4) 3BC «PykonT» http://rucont.ru
5) OBC «Aiibykex http://ibooks.ru

V1. MaTepuajibHO-TeXHHYECKOe oO0eciedeHne JUCHUILTHHBI (MO1YJIs1)

6.1. YuedHo-1a00paTopHoe 000py10BaHMeE:

JIaGopaTOpHBIN MPAKTUKYM BKIIIOYAEeT B ce0sl ciemyroliee 000pyJOBaHHE: YCTAHOBKH JUIS
UCCJIEIOBAaHMUS TJCIOIIETO0 pa3psiia, TOKOIEPEHOCA B BaKyyMHOM IHOJE, TEPMOAICKTPOHHOMN
OMHCCHH, 3apSHKCHHBIX YacTHII B CKPEIICHHBIX IIOJISAX, IUIa3Mbl BBICOKOYACTOTHOTO paspsja.
Jlaboparopnast pabota «MojenupoBaHue ABHKCHUS 3JICKTPOHOB B JJIEKTPUYECKOM U MarHUTHOM
MOJISIX» MIPEJICTAaBIICHA B BUJIE BUPTYAJIbHOW MOJIEIH.

Jnist 00pabOTKH MOTyYEHHBIX B X0/1€ SKCIIEPUMEHTA JaHHBIX Ha MPAKTUYECKUX 3aHITHSAX B
nabopaTopuu Kadeapbl UMEIOTCS KOMIIBIOTEPHI C COOTBETCTBYIOIIMM IPOrPaMMHBIM 00eCieueHHEM
(Mono6mok AlO IRU T2105 P, 4 HoytOyk Lenovo B590).

HmeroTcst CMCKHM 3aJaHuid M METOIMYECKOE PYKOBOJICTBO B DJIEKTPOHHOM M TMEYaTHOM

BU/JIE, B TOM YHCJI€ B aBTOPCKOM Y4€OHOM MTOCOOHH.

6.2. [IporpamMHoe obecneveHue:
1) Microsoft Word u Excel B cocraBe makera MS Office. JIutieH3ust Ha HOBbIE BEpCHH

nepuoandecku oOHoBiseTcs LleHTpoM HOBBIX MH(POpPMALMOHHBIX TexHonoruid UI'Y no
BCEMY YHUBEPCHUTETY.

2) LibreOffice. - (freeware). - YcinoBus HCIIOIB30BAHMUS 110 CCHUIKE:
http://ru.libreoffice.org/about-us/license/. — 6eccpouno.

3) GNU Octave, version 4.0.0 © 2015. - FREEWARE. — nporpamMa MatemMaTHueCKOMH

00paboTku naHHbIX. — (freeware). — cBoOoIHOE TPOrpaMMHOE 00ECTIEYCHUE C OTKPBITHIM

KOJOM.


http://educa.isu.ru/
http://library.isu.ru/ru
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
http://ru.libreoffice.org/about-us/license/
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6.3. Texuuuyeckue U 31eKTPOHHbBIE CPeACTBA:
Ha aynuTopHBIX 3aHATHAX CTYAEHTaMH JUIs pabOTHI CO CIIPABOYHBIMH MaTepHaIaMu H

O6pa6OTKI/I OKCHICPUMCHTAJIBHBIX JAHHBIX HMCIHOJB3YHOTCA KOMIIBIOTCPBI € COOTBCTCTBYIOIIUM

nporpaMMmHbiM obecrieuerreM (Mono6ok AlO IRU T2105 P, 4 Hoytoyk Lenovo B590).

V1l. O6pa3oBaTesibHbIE TEXHOJIOTHH

Kypc ocHOoBaH Ha OpUrMHaJIBHBIX pa3paboTkax aBTOPOB. lIpoBojsTcs ciexyrouye BHIIBI
3aHATHI: 1a00paTOpHbBIE PaOOTHI.

HoBple 3HaHUS CTYACHTHI TIOJYYalOT CaMOCTOSITEIbHO W3 METOJUYECKUX OIMCAHHM.
IIpakTHyeckuM HaBbIKaM OHHM OOy4aroTCs IpH BBIIOJHEHMH Ja0OpaTOpHbIX padoT Moz
PYKOBOJICTBOM IIpenoaBaTesis.

B xone mabopaTopHBIX pabOT CTYAEHT TOTOBUT OTYET, BKIIOYAIOIIUI B ceOe ClieAyromme
DJIEMEHTHI:  ONMHCAaHUE OJKCIEPUMEHTa, CXeMa, TaOJMUIBl OSKCIEPUMEHTAIBHBIX  JIaHHBIX,
OCLJIJIOTPaMMBI (TIPH HAJIMYUH, B BUAE CKPUHIIOTOB), OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

CTyneHTbl BBINOJIHAIOT pabOThl HEOOJBUIMMHU IpYINIaMH, 00CYXJas MOCIEeI0BATEIbHOCTD
JEWCTBUH, U BMECTE aHAIM3UPYIOT MOJyYEHHBIE Pe3yibTaThl. [10CiIeI0BaTeIbHOCTD BBHIOIHEHUS
paboTHI 3a/1a€TCs CIIETYIOUIM 00pa3oM:

1) TIpoBomUTCst HHCTPYKTAX IO TEXHHUKE O€30I1aCHOCTH (Ha MIEPBOM 3aHSATHH).

2) CryneHTbI 3HAKOMSITCS C TEOPETHYSCKUM MaTEPHAIOM.

3) 3HAaKOMCTBO C HepeyHeM MPHOOPOB M MpHHaIeKHOCTeH. CoOUpaHue SICKTPUYECKOI
CXEMBI (€CIIHM HYKHO), TOJKI0YEHHE TPHUOOPOB.

4) BbrINOIHEHHE JKCIIEPHUMEHTA COTTIACHO X0y PabOThl, YKa3aHHOMY B METOJIHUKE.

5) OOpaboTka SKCIIEPUMEHTAIbHBIX JaHHBIX. BHECEHHE COOTBETCTBYIOIIMX TaOJIHII,
rpauKoB, TMarpaMM B OTYET.

6) IloaroroBka W oopMiIeHHE OTYETa IO JIAOOPATOPHOH paboTe (B ANMEKTPOHHOH (opme).
OTBeTbl Ha KOHTPOJIbHBIE BOIIPOCH B MeTouuKe. UeTkoe (popMynupoBaHe BBIBOAOB 110
pabore.

7) TloaroroBka K 3aIIUTe OTYETA (C YYETOM M3YUCHHUS TEOPETHIECKOr0 MaTepuaa).

8) 3amura oTyera.

VIll. Oueno4yHble MaTepHaJbl 1Jsl TEKYIEr0 KOHTPOJIS M IPOMEKYTOYHOI aTTecTaluu

dopma Tekylero KOHTpouis: codeceoBaHne BO BpeMsl JIaOOpaTOpHBIX padoT, MPOBEpKa OTUYETOB.

Jns gonmycka K 3au€Ty TpeOyeTcsl MOJIHOCTBIO BBIMOJHUTH BCE JIAOOpaTOpHBIE, CAaTh OTYETHl U
00CYIMTb C IperoiaBaTesieM MOJyYeHHbIE Pe3ybTaThl 0 KaKA0i padoTe (B TOM YUCIIe OTBETUTH
Ha KOHTPOJIbHBIE BOIIPOCHI), TIOJTYYUB IPU ITOM OTMETKY O Caye.

Bua npoMeXyTOYHOU aTTECTALIMN: — 3a4eT.

®onn oneHouHbIX cpeacTB (POC) nmpeacTaBieH B NPUIOKEHUH.
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8.1.1. OueHoYHbIE CPEACTBA I BXOJHOTO KOHTPOJIS

Jlyis u3yyeHus: JAaHHOTO Kypca CTYACHT JI0JKEH 3HaTh OCHOBBI HH()OPMATUKH, YMETh MOJIb30BAThCS
KOMITBIOTEPOM Ha MPOABHUHYTOM YpPOBHE, MPOCIYIIAaTh MOJAPOOHYI0 TEXHUKY OE30MacCHOCTH NpU
paboTe ¢ COOTBETCTBYIOIIMM 000y IOBAHUEM.

Bxo1HOW KOHTPOJIb HE MPETYCMOTPEH.

8.1.2. OuleHOYHBIE CpEACTBA TEKYIIETO KOHTPOJIS
[IpuMepHBbI€ BONPOCHI U YIPAXKHEHUM JIJIs1 TEKYIIETO KOHTPOJIS:

[IpuMepHBIii CIIUCOK BOMPOCOB TEKYIIETO KOHTPOJIS:

1) AJIEKTPOHHAS SMUCCHS;

2) TEPMODJICKTPOHHASI YMHUCCHS;

3) ABTOXJICKTPOHHASI IMUCCHS;

4) B3pBIBHAsI DMHCCHS;

5) BTOPUYHO-IJIEKTPOHHAS SMHUCCHS;

6) (hOTO3IEKTPOHHAS YMUCCHS;

7) (dbopMHUpOBaHKE M TPAHCTIOPTHPOBKA JIEKTPOHHOTO MOTOKA;

8) croco0bl (POPMHUPOBAHUS DIIEKTPOHHBIX TOTOKOB PAa3JINYHON HHTCHCUBHOCTH;
9) CTIOCOOBI OTPaHUYEHUS TTOTIEPEYHBIX PA3MEPOB IIEKTPOHHOTO MMOTOKA;
10) AJIEKTPUUYECKUE CITOCOOBI YIIPABJICHUS TUNIOTHOCTHIO AJIEKTPOHOB;

11) MarHMTHbIE CIIOCOOBI YIPABIEHUSI CKOPOCTHIO 3JIEKTPOHOB,;

12) peoOpa3oBaHUe SHEPTUH AIEKTPOHHOTO MOTOKA B IPYTUE BHUIIbI SHEPTUU;
13) KaTOJIOJFOMUHHUCLIECHIIHS, KATOJOYCHIICHHE;

14) PEHTTEHOBCKOE U3IIY4YEHHUE;

15) MOHU30BaHHBIN ra3 v I1a3Ma;

16) AJIEMEHTAPHBIC MPOIECCHI B IJIa3Me U Ha MMOTPAHUYHBIX TTOBEPXHOCTSIX;
17) OCHOBHBIE METO/IbI T€HEPALMH I1JIa3MBI;

18) MOJIEJIN /ISl OMUCAHUS CBOMCTB IJIa3MBbl;

19) THUIIBI Ta30BBIX Pa3ps/iOB;

20) 00I1Me CBOMCTBA IUIA3MBI;

21) SIBJICHHSI TIEPEHOCA;

22) IJ1a3Ma B MarHUTHOM I10JIE;

23) KoJIe0aHUsI, HEYCTOMYMBOCTH M SMUCCHOHHBIE CBOICTBA TIA3MBl;

24) U3JIy4EHUE TUIa3MBbl;

25) METOBI YCKOPEHHUSI IJIa3MEHHBIX TIOTOKOB;

26) JMarHOCTUKA MapaMeTPOB IIa3MBbl;

27) MIPUMEHEHHE TUIA3MBI B DJIEKTPOHUKE.

[TpuMep 3amanuii B 1abopaTtopHoil pabore:

1. JlaGopaTopHas paGoTa: u3yuyeHHe TOKONEPEeHOCA B IIa3Me TJIeI0Lero pa3psjaa

- CoOpaTh 5JEKTpUYECKYI0 4YacTh cTeHaa. llepeHecTw (WM HapuUCOBaTh) CXeMy
SKCIEpUMEHTa ce0e B OTUET.

- IlpuaBurare aHOJ K KaToOAy 0 3aKUTAHUS Pa3pslia, C MOMOILBIO peocTaTa YCTaHOBUTh
paspsasbii Tok [ =10 MA.

- VYpamiare aHoOX OT Karoja € IIaroM 5 MM, MOAJEpXKHBas C IOMOIIBIO peocTara
HEM3MEHHBIM pa3psAaHbIi Tok. Ha kakaoMm mare nu3MepsTh HanpspbkeHue Ha paspsae U.
IIponiecc mpPOBOIUTH IO TAKOTO PpAcCCTOSIHMS KaTOA-aHOJ X, IOKa BO3MOXKHO
MOJIEPIKUBATD PA3PSIIHBIA TOK.
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- IlpoBectu onMcaHHyIO TPOLENYPY U1 MATH 3HAYEHUN Pa3psAIHOTO TOKA, YBEIUUYUBAs
€ro KaxIplil pa3 Ha 5 MA. JIJig KaXI0ro 3HA4YCHHs] TOKA MOJ0MPATh MAKCHMAaTbHBII
NPOMEXYTOK M3MEHEHHS pacCTOSHus AX .

- Iloctpouts Tpaduku 3aBUCHMOCTU U(X) JUISL BCEX 3HAYECHHUM pa3psaHOro TOKA.
ANMPOKCUMHUPOBATh TpadUKH JMHEWHBIM TPEHIOM, ONPEICTUTh B KaXKIOM CiIydae
HAMPSHKEHHOCTD dIeKTpryeckoro moist £ =—dU / dx.

- Ilonaras, 4To TOK paspsiga PaBHOMEPHO pacHpeiesieH IO CEYCHHUIO IJIa3MEHHOIO
cToN10a, KOTOPOE NPUHATH PABHBIM BHYTPEHHEMY CEUEHMIO Pa3psIHON TPyOKH S ~ 2

CMZ, HaWUTH I KXXKA0ro ciiydas IJIOTHOCTb TOKa J ~ I/S .

- Tlo dopmyne HaiiTH 3HAYEHUS YIENbHOI IIPOBOAUMOCTH A, a TaKkKe ONPENEIUTh s
KaX/I0T0 Cllydasl CTElIeHb MOHU3aUK 1=~ n/ N . Ha ocHOBaHuM pe3ysbTaTa cIenaTh

3aKJIFOYEHHE O MPUMEHUMOCTH 3akoHa Oma B JaHHOM ciydae. [ OLleHKH MPUHSTH
3HAYEHUS BXOJSIINX MAPAMETPOB O ~ 10" 8m?, V =~ 108 m/c.

- Pesynbrarel odhopmuts B MS Excel B Buae Tabmui u guarpamm. OGopMuTh OTYET B
3JIEKTPOHHOM BUJIE.

- OTBEeTUTH HAa KOHTPOJIbHBIE BOIIPOCHI.

- IloaroToBHUTHCS K 3aIUTE.

8.1.3. Ouenounble CpeACcTBa IS MPOMEKYTOYHON aTTecTalluu

MaTepI/IaJII)I AJIA IPOBEACHHA TCKYILICTO U IPOMEKYTOUYHOTI'O KOHTPOJIA 3HAHUMN CTYACHTOB!

N Kommerenium,
\9 Bun xkonTposs Kontponupyemsie TeMbl (pa3aensl) | KOMIOHEHTHI KOTOPBIX
e KOHTPOJIUPYIOTCS
1 CobecenoBanue ipu | MccrnenoBanue Ti€rOMIEro pa3psiaa [K-4
3aIUTe OTYeTa
5 CobGecenoBanue npu | U3yuenue TOKOIEpeHOoca B [1K-4
' 3alUTe OTYETa BaKyyMHOM JIHOJI€
CobecenoBanue pu | DIEKTPUUECKOE II0JIe YTpPO-Beuep H [IK-4
3. 3aIIUTe OTYETA rio0anbHas KapTHHA KOHBEKLIUH.
4 CobGecenoBanue npu | zyuenue TEPMOIJIEKTPOHHOU [1K-4
' 3alUTe OTYETA OMHCCHH.
CobGecenoBanue npu | JIBukeHHWe 3apsHKEHHBIX YacTHI] B I1K-4
2 3aIuTe OTYEeTa CKpPEIEHHBIX MOJIAX.
CobecenoBanue npu | UccnenoBanue TJIa3Mbl [1K-4
6. 3aIIUTe OTYETA BBICOKOYACTOTHOT'O pa3psiia
Cobece0Banme Ty MopenupoBanue JBYKCHUS [1K-4
1. samTe oTHeTa 3JIEKTPOHOB B DJIEKTPUYECKOM U
MarHUTHOM MOJISIX
TectupoBanue (rpu [1K-4
8 HEOOXOIUMOCTH) Bee pasnent

IIpuMepHLIA COUCOK BOIIPOCOB K 3a4ETY

- DJEeMEHTHI 30HHOU TeOpHH TBEPbIX Tei. [[oHsATHE 0 BAJICHTHON 30HE U 30HE MPOBOJIUMOCTH.
JluHamMuKa SIEKTPOHOB B KpHUCTaJUIe. 3aKOH AucTepcuu, dQpekTuBHAS dIEKTPOHHAS Macca.

- TloBepXHOCTHBIN OTCHIMAIBHBINA Oaphep. 3aBUCUMOCTh SHEPTUH JIEKTPOHA OT KOOPAMHATHI
BOJIM3U TTOBEPXHOCTH KPUCTAILIA.
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Tepmoanexkrtponnas  smuccus.  @Popmyna  Puuapacona-/IpmmMoHa.  PacnpeneneHue
TEPMOIIEKTPOHOB IO 3HEPIUsM. 3aBUCHUMOCTb TOKa TEPMOAMHUCCHM OT 3aJCPKMBAIOLICTO
[IOTEHIMAA.
TepmoanekTpoHHas amuccus ¢ yckopsirouum noaem. dddexr HlorTku.
ABTO3JIEKTpOHHAs SMHUCCHs. MoJiellb MOTEHIMAIBHOTO Oapbepa. 3aBUCUMOCTh TOKAa YMUCCUU
OT JIEKTPUYECKOTO OIS,
dotosnekrponHas smuccusa. CrnekTpanbHas 3aBUCUMOCTh (DOTOTOKA.
BropuuHas dneKTpOHHAs HSMHUCCHs. OJHEPreTMYECKHH CIIEKTpP BTOPHYHBIX 3JIEKTPOHOB.
KauectBennas treopuss BOD. B3peiBHast aMuccusi, Ka4eCTBEHHAs TEOPUSL.
IlosiBneHME 1 NCUE3HOBEHUE 3apPSHKEHHBIX YACTHL B Ta30BOM paspsje. YIPYrue U Heylnpyrue
CTOJIKHOBEHHMS YaCTUll, KaHaJbl HEynpyrux norepb. MoHu3zauus u pexkoMOMHALMS.
Honunzammonnoe paBHoBecue, popmyna Caxa. 3akon Oma ¥ OTKJIIOHEHHUS OT HETO.
Buibl ra3oBbIX pa3psaoB: ayra, TISIOUUN pa3psal, KOpOHAIbHBIN pa3psaa. CaMOCTOSTENbHBIN
U HECaMOCTOSITENIBHBIN paspsiibl. YCIOBUE camonoanep:kanusa paspspga. Kpusas Ilamena.
CrpykTypa Ti€oIIero paspsaa.
Tokonepenoc B Bakyyme. OrpaHuueHue Toka OOBEMHBIM 3apsiioM. 3akoH Yaiinna-
Jlenrmropa («3aKoH 3/2).
[TapanienbHbIil 40K JIEKTPOHOB B BaKyyMe. BUpTyallbHBII KaTOL.
IIpocTpaHCTBEHHBIN 3aps] B JJIEKTPOHHBIX Iydkax. PacmumpeHue mydka 1moj AevcTBUEM
oobeMHoro 3apsaa. GokycupoBka myuka snekrpoaamu. [lymka [upca.
CKopocTH 2JIEKTPUYECKOTr0, TPAJUEHTHOIO U MHEPLUAIBHOTO Jipeiida.
®opmyna Caxa Kak CJIEICTBUE PUHIUIA I€TAIBHOIO PABHOBECUS
3akoH OMa U3 KMHETUYECKOTO YpaBHEHHUS
Coxpanenue aguabaTHUECKOro HHBapUaHTa B IPOOOYHOMN JIOBYIIKE
Pacnipenenenue noteHmnuana BA0Ib cTo10a B TICIOLIEM pa3pse
Otnnune kopoHanbHOU U JITP m3nydarenbHbIx Moaenei

Pa3zpabopumnxn:

npodeccop, 3aB.kadenpoi, A.¢.-M.H. B.JL., [TanepHblit
(noonucs) (3anumaemas OOAHNCHOCMb) (uHuyuanbl,
Gpamunus)
,)}é@% JIOLIEHT, K.(h.-M.H. A.A., YepHbIx
(noonucw) (3anumaemas OOAHCHOCMDb) (uHuyuanbl,
pamunus)

[Tporpamma cocraBieHa B coorBercTBuHu ¢ TpedoBanusimu @I'OC BO no HampaBieHnto
44.03.05 Ienarornyeckoe oopazoBanue (C AByMs IpOGUIIMHU MOATOTOBKH).

[Iporpamma paccmoTpeHa Ha 3acenannu kadenpsl 001Iel u kocmudeckont puzuku UT'Y
« 14 » _wmapra 2022 .

ITpotokon Ne _8 |, 3aB. kadenpoit @- B.JI. TTanepnsIii

Hacrosimmass mporpamma He MoeT OBbITH BOCIHpPOU3BeeHA HU B Kakoil d¢opme 0e3

NpeABapPUTEIbHOI0 NMCHMEHHOI0 paspeleHns kKadeapbi-pa3padoTynka NporpaMmsl.



