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|. Heau u 3212494 TUCHUIJIMHBI (MOZYJIs1)
[Iporpamma  pa3paboTana B  COOTBETCTBUM C  OCHOBHOH  MpodeccCHOHaTbHOU

oOpazoBarenbHON Tporpammoii o HarnpasieHuto 03.03.02 — dusuka.

IJens xypca — 1enpl0 Kypca siBisieTcsl (OpMUPOBAHUE Y CTYACHTOB HaBBIKOB CaMOCTOSITEIBHOMN
paboThI MPU OCYIIECTBICHUHM (PU3NYESCKUX HCCICTOBAaHUN U 3HAKOMCTBO C OCHOBAMH METOAAMH
¢busnueckoro skcrepuMerTa. OOyJarOMUNACS TOJDKEH HAyYUTHCS ONTUMAIIBHOMY BBIOOPY METOJIOB
JUIS pElIeHUs MOCTABIEHHBIX 3a/lad U (POPMYIUPOBAHUIO BBIBOJAOB MPH MHTEPIPETALUU U OLICHKE

MOJIYYEHHBIX YKCIIEPHUMEHTAIBHBIX JTAHHBIX.
J1st TOCTHKCHUS JaHHOM LIeJId OBbLIN IIOCTABJICHBI 3Ad0auu .

® pacmMpHUTHh 00BEM 3HAHUH yYaIIMXCsl, KACAIOIIMXCS IPUHLIUIIOB U METO/I0B IIPOBEICHHS
(U3NIECKOTO SKCIIEPUMEHTA, IOJTYYCHHBIX paHee U3 Kypca oomeil pusmnkwy,
II0O3HAKOMUTBCS] C OCHOBHBIMU IIOHATHUSMH BaKyyMHOM U IUIA3MEHHOH JIEKTPOHUKH, a
TaKXX€ C COBPEMEHHBIMU TEOPETUYECKUMHU IIPEICTABICHUAMHI O MEXaHU3MaX IPOLIECCOB,

IIPOTECKAOIIXX B BAKYyME U I1J1a3M€E,

® TI0Ka3aTh JelicTBUE (PyHIaMEHTAIbHBIX (PU3NYECKUX 3aKOHOB B IPOIIECCAX BAKYYMHOM U

IIJJA3MEHHOU 3JIEKTPOHMKY;

®  U3YyYUTHh (PU3MUECKUE METO/IbI UCCIIEIOBAHUN OOBEKTOB BAKYYMHOH H TTa3MEHHOM

JIIEKTPOHUKHU;
e BbIPa0OTATh y CTY/ICHTOB HaBBIKM OOPA0OTKHU SKCIIEPUMEHTAIbHBIX JaHHBIX;

® [IO3HAKOMHUTHLCA C COBPEMCHHBIMHA HpO6J’I€MaMI/I METOJ0B (i)mnqecxoro OKCIICPUMCHTA B

BAKYYMHOH U IUIa3MEHHOM JJIEKTPOHHUKE.

3HaHUS U YMEHUS, IPUOOpPETEHHBIE IPU U3YUEHUH 3TOTO IpeaMeTa, OyayT BOCTpeOOBaHBI

IIPU BBIMOJIHEHUH JUIJIOMHBIX paboT U B mpouecce Oyayiieit npodeccuoHalbHON AeITeIbHOCTH.

1. MecTo nucuunymmusl (MoayJs) B ctpykrype OIIOII BO
JlucuuniamHa OTHOCUTCA K dYacTh, (OpMUPYEMOW yYaCTHMKaMU O0Opa30BaTEIIbHBIX
otHomreHnid Onoka B1. OHa m3y4aercs CTyJACHTaMH B 6-M ceMecTpe IOCie OCBOCHHS OOJbIICH

YacTH KypcoB o011el (PU3MKH U YaCTH KypCOB TEOPETUYECKON (PU3UKH.

BxonHble 3HAaHUSA, YMEHUS U KOMIIETCHIIMU CTYIEHTOB, HEOOXOIWMBIC HJSI H3YUYCHHS
JTUCITUTITMHBI, OTPENENSIOTCST WX 0a30BBIMH 3HAHMSIMH, TOJTYyYEHHBIMH Ha MIIAJIIUX Kypcax
OakajmaBpuaTa TpPH HW3YYEHUH CIEAYIOMUX TUCHUTUINH: «MeToapl MareMarndeckol ¢u3nku",

«Teopernyeckas puzuka», «OnTUKa».



I11. TpeOoBaHusA K pe3yIbTATaAM OCBOCHHS JMCIUIIIMHbI
[Iporiecc M3ydeHus: MUCHUIUIMHBI (MOJIYyJs) HampaBlieH Ha (OPMHPOBAHUE CIETYIOLTHX
KOMIIETeHIH
- CmoocobeH  MpoOBOAUTH  HAay4yHbIE  HCCIENOBaHUS B HU30paHHOW  obnactu
HKCIIEPUMEHTAIBHBIX M (MJIM) TEOPETHUECKUX (DU3MUECKUX HCCIEAOBAHHI C MOMOIIBIO
COBpPEMEHHOU MpUOOPHOH 6a3bl (B TOM YHUCIE CIOKHOTO (PU3MUECKOTO 000PYIOBaHMS) U
MH(QOPMAIIMOHHBIX TEXHOJOTUN C y4eTOM OTe€YeCTBEeHHOTO U 3apydexxknoro ombita (ITK-

2).

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00yUeHUs 10 JUCHUIINHE (MOAYJII0), COOTHECEHHBIX €
HHIMKATOPAMH I0CTHKEHHUs KOMIIeTeHIN i

KoMmnierennus HNuauxaropsl Pe3yabTaThl 00yyeHus
KOMIIeTeH I

1IK-2 HJIK k21 3Haer:
Crioco6eH oCyIecTBISITh - TPUHIMUIIBI JIEUCTBUS OCHOBHBIX METOJ/IOB
BBIIIOJIHEHUE UcclieIoBaHus B (PU3MUYECKOM SKCIIEPUMEHTE;
9KCIIEPUMEHTOB U -  TPUHOUMBl  HCIONB30BaHUA  (UINIECKUX
oopmieHue pe3ybTaToB 3¢ deKToB B BaKyyMe, IUIa3Me M B TBEPIOM
HCCIEA0BAHUN U TeJe B MpUOOpax M YCTPOMCTBAX BaKyyMHOM,
pa3paboTok IJIa3MEHHOM, TBEPAOTEIBHOM,

MHKPOBOJIHOBOM M ONITUYECKOH IEKTPOHHUKH;
- (¢u3nyeckue 3aKOHbI, JIeXKalUe B OCHOBE
COBPEMEHHBIX METO/IOB UCCIIEI0BAHUI
GU3MKM TYYKOB 3apsDKEHHBIX 4YacTUL[ M

I1IJ1a3MBI.

Ymeer:

- [OPOBOJWUTH  U3MEPEHUs C  [OMOILBIO
COBPEMEHHOTO UCCIIEI0BATEIHCKOTO
o0opy0BaHus,

- obecrieunBaTh COXPaHCHHE MOJYYaeMbIX
JaHHBIX;

- oOpabarpiBaThb  MOJY4YEHHBIE B  XOJ€
UCCIIeIOBAaHM JTaHHBIE,

- IIOBOJUTH MIpOCTENIINE U3MEPEHUS
[apaMeTpoB pa3INYHBIX YCTPOMICTB
BAKYYMHOH U IIJIa3MEHHOMU JJIEKTPOHUKHU.

Baaneer:

- METOJIaMH1 00paboTku " OIICHKH
MOTPEMTHOCTEN PE3YIBTATA U3MEPEHUN;

- METOIaMH AKCIEPUMEHTAIBHBIX
HCCIIEIOBAHUM MapaMETPOB U XapaKTEPUCTHUK
MarepuaioB, TPUOOPOB U  YCTPOMCTB
BaKyyMHOM, IUIQ3MEHHOM, TBEPAOTEIBHOM,
MHKPOBOJIHOBOM M ONTHUYECKOU AIEKTPOHUKHU
u HAHOXJIEKTPOHUKH, COBPEMEHHBIMU
MPOrPaMMHBIMH CpeACTBaAMU 1704
MIPOEKTUPOBAHUS U MOJICIIMPOBAHUSL.




IV. CoaepxkaHue M CTPYKTYpPa JMCHUIIIHHBI (MOAYJIST)

O0BeM QUCIUILUIMHBI COCTABIIIET 2 3a4ETHBIX €IUHULIBI, /2 Jaca,
B TOM 4Hclie 45 4acOB KOHTAKTHOU PaOOTHI.
3aHATHS TPOBOISATCS TOJBKO B OYHOW (opMe OOydeHUs C MPUMEHEHHUEM JHCTAaHIMOHHOTO
KOHTPOJISI CaMOCTOSTENbHONU paboThl crymeHToB uepe3 InMOC ¢akynbprera. DIEKTPOHHOU H
JMCTAHIIMOHHON (OopM 0OyUEHHS HE TIPEAyCMaTPUBACTCSI.
Ha npakTiuecKyro moAroToBKy OTBOAUTCS 18 ayTMTOPHBIX 4acoB (BO BPEMsI BBITIOJTHECHUS
MIPaKTUYECKUX 3aJaHuil).

dopma NPOMEKYTOUYHON 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 21,3 6 12 03 9 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 |213 6 12 03 9 KOHTPOJIbHbIE
’ BOINIPOCHI
KO=Tpons Omnpoc ¢ y4éToM OLEeHOK
8 3a ceMecTpPOBbIE
JadopaTopHbie padoThl
KCP
Hroro yacos 72 | 18 36 1 27




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 19 KOHTPOJIbHBIE JTuTepaTypa
p BOIIPOCHI
OO0muit 00beM CaMOCTOSTEIIBHOW PAOOTHI IO TUCIUTIINHE (Yac) 27




4.3. Coaep:xanue y4eOHOro MaTepuaJia

CopaeprxaHue pa3iesioB U TEM AUCIUTUIMHBI

Paznen 1. ®usnyeckue Mmetoabl ucciaenosanus. [lpsimasi u oOpaTHas 3a1aya.

Oo6mas xapakrepuctuka MeTooB. [Ipsimas 3amaga ¢pusmdeckoro meroma. ObpaTHas 3amadya

¢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 BBHIXOAY 3JIEKTPOHOB U3 Kartojaa. [loTeHnnanbHbIN
Oapwep. Pabora BeIXOMA.

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

ABTORJICKTPOHHAS IMUCCHUS: OCHOBHOM 3akoH (dopmyra Daynepa-Hopareiima),
YCIIOBUS €70 peanu3alii.

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

B3pbiBHas aMuccHs, XapaKTEPUCTUKU MUKPOBBICTYIIOB Ha ITOBEPXHOCTU KAaTO/a,
BaKyyMHBIH IIpo0Ooii, nepexo 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 MAarauTHBIC 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
QJICKTPOHHBIC JIMH3BI U IIPOKCKTOPHI.

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

JlunaMuyeckoe yrpaBlieHHE dJIEKTPOHHBIM IMOTOKOM, (a3oBas POKyCcHpOBKa.

2.3.IIpeoOpa3oBaHue SHEPrUH IEKTPOHHOTO MyYKa B 3JIEKTPOMArHUTHOE U3IydeHue. TUmsl

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
MOHHU3ALUS aTOMOB, YIPYTHe U HEYIIPYrue CTOJIKHOBEHUS, KaHaJIbl SHEPronoTeph.
JIBroKeHMEe 3apsHKEHHBIX YacTHUI] B HEOTHOPOTHOM MarHUTHOM roite. [{pefidoBoe
npubnmxenue, BUIbI Apeiida. [Tpumep apeiida: npodoyHas J0ByIIKA.

3.2.I'a30BbIC pa3psiasl

BoO3HUKHOBEHME CAMOCTOSATEIBLHOIO T'a30BOT0 paspsiaa: Teopus TayHCceHa, KpUTepui
po6osi, kpusble [lamena, BakyyMHBbINH TPoOOiA, UCKPOBON TPOOOH.

Trneromuit pa3psia B ycaoBUsX MpaBoit BeTBU KpuBoi Ilamena: npukaroanas 001acTb,
MOJIOKUTEIBHBIN ¢T010. BU- pasps.



9
- SIBrieHus epeHoca B TIICIOLIEM pa3psizie: MPOBOJAUMOCTh CIA00MOHU30BAaHHOM I1a3MBbl,
muddy3us, amobunonspHas Aubdy3us ¥ MOJBUKHOCTh 3apsKEHHBIX YaCTHIL,
AJIEKTPOHHAs TEMJIONPOBOJHOCTb.
3.3.CuibHOMOHM30BaHHAA I1a3Ma.
3.3.1.1Ina3ma B MarauTHOM T10J1e. 3ak0H OMa B MArHUTHOM I10JI€, OCHOBHBIE YPaBHEHUS
MarHuTHOM ruapoauHaMuku. [Ipocreitmme cinyyau pemenuss MI'Jl ypaBHEHU.
3.3.2. Kunetnyeckoe onucanue mia3Mbl: (YHKIHS paclpeieieHus, KHHETUIEeCKOe
ypaBHEHHUE, yYET CTOJIKHOBEHUM, IEPEX0]] K THIPOJNHAMHUKE.
3.4. Uzny4yeHnue mia3Mbl: TOPMO3HOE, PEKOMOMHALIMOHHOE, InHeiuaToe. [IpocTeiimme
u3nyyarenbHbie Mojienu: JITP, koponanbHas
3.5. UCTOYHMKH 1a3MEHHBIX TIOTOKOB
3.5.1. Yckoputenu ¢ 3aMKHYTBIM JIpeioM 3JIEKTPOHOB: MEXaHU3M YCKOPEHHsI, OCHOBHbIE
IapaMeTpsl, IPUIOKEHUS.
3.5.2. BakyyMHO-yrOBbI€ YCKOPUTEIN METAIIMYECKOH TJIa3Mbl: MEXaHU3M YCKOPEHHUS,
OCHOBHBIE [TapaMeTphbl, IPUIIOKEHUS.
3.5.3. MarueTpoHHbI# pa3psia: MeXaHU3M T'eHepalliy, apaMeTpbl NOTOKa.

4.3.1. IlepeyeHb CEMHUHAPCKUX, MPAKTHYECKHUX 3aAHATHII U JJA00OPATOPHBIX 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 Tieromero 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 3apsyKEHHBIX YaCTHUIl B 6 npakr. 3aganus, | I[1K2
' CKPEUIEHHBIX MOJISIX cobec.
5 (3235 WccnenoBanue niaa3Mbl 6 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. IllepedyeHb TeM (BOMPOCOB), BLIHOCUMBIX HA CAMOCTOSITEJIbHOE U3yYeHHE CTYJAeHTAaMH 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 O6paboTka Bes 5
HKCIIEPUMEHTATBHBIX pexoMeHayemast
JTAHHBIX auTeparypa
3. Tewmsr 2.1. - 3.5 | Bueaymurtopnas/a | OdopMmieHue oTdeTa Bes 8
yIUTOpHAS 10 J1a00paToOpHOit pexoMeHayemast
pabore auTeparypa
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4, Temsr 2.1. - 3.5 | Bueaynuropnas [TonroroBka k 3amure | Bed 8
otyeta o JIP peKoMeHTyeMast
JaUTEpaTypa

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

K COBPECMCHHOMY CIICHUAIUCTY 06I_HGCTBO NpeaAbABIACT AOCTATOYHO H_II/IpOKI/Iﬁ IEPCUCHb

TpeOOBaHUM, cpeld KOTOPBIX HEMAaJOBAKHOEC 3HAUYCHUE WMEET HAIMYHE Yy BBIMTYCKHHUKOB

OMPEJICTICHHBIX CHOCOOHOCTEH M YMEHHUSI CaMOCTOSITENIbHO JOOBbIBaTh 3HAHMUS M3 PA3IMYHBIX

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

(bHHaHCOBOﬁ CUTyalluH. cI)OpMI/IpOBElHI/Ie TaKoro yMEHUsA MPOHUCXOJUT B TCUCHHUEC BCEro Inepuoaa

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

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

CaMOCTOATCIIbHAsA pa60Ta CTYACHTOB UT'PACT PCIIAIOIIYIO POJIb B XOAC BCCTO yqe6H0ro Impounecca.

CamocrosTenpHas pa60Ta pCaIN3yCTCA:

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

pabor.

2) B xoHTaKTe C MmperoaBaTe/ieM BHE PAMOK PACHMCaHUs - Ha KOHCY/IbTALUAX 110 YUCOHBIM

BOIIpOCaM, B XOJ€ TBOPUCCKUX KOHTAKTOB, IIPU JIMKBUJAALIUH BaﬂOJI)KeHHOCTeﬁ, 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 BUaMU pa60T JA0CTAaTOYHO Pa3sMbIThI, 4 CaMH BUJIbI

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(OPMAITMOHHOE o0ecriedeHne JUCHUIIMHBI (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
[DnmexkTpoHHBIN pecypc] : ydeb. mocobme : y4eb. mocoOue s CTyd. BY30B, O00y4. 1O
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)

Cymkos, A.Jl. Bakyymuas snexktpoHuka. OU3NKO-TEXHUYECKHE OCHOBHI : Yueb. mocodue /
A. 1. Cymxkos. - CII6. : Jlanp, 2004. - 462 c. : un. ; 24 cm. - (YueOHUKU Uil BY3OB.
CrenmanbHast areparypa). - [Ipeam. ykas.: ¢.456-457. - bubnuorp.: c. 458-459. - ISBN 5-
8114-0530-8. — (10 »x3.)
KoxeBnukos, H. M. JleMoHCTpalimoHHbIE 3KCIIEPUMEHTHI 110 00111el (pu3HKe [ DIEKTPOHHBIH
pecypc] / H. M. KokeBHHKOB. - DIIEKTPOH. TEKCTOBBIC aH. - Mockga : Jlans", 2016. - OBC
"Jlanp". - Heorpanud. goctyt. - ISBN 978-5-8114-2190-9
Cagenbes, U.B. Kypc obmeit pusuku B 5-u T [DnekTpoHHBIH pecypce] : yueb. mocobue / 1.
B. CaBenbeB = A course in general physics. T. 2. DIeKTpUYECTBO U MarHETU3M. - DIIEKTPOH.
TeKcToBble JaH. - MockBa : Jlawp, 2011. - (Jlyumme xknaccuueckue Y4eOHUKH)
(Kmaccuueckast yueOnast aureparypa no ¢usuke). - DbC "Jlanp". - HeOrpaHUY. TOCTYIL. -
ISBN 978-5-8114-1208-2

Tpetpsix, JI.LH. OcHOBBI T€OpuM ¥ TMPAKTHKH OOPAOOTKH IKCHEPUMEHTANBHBIX JTaHHBIX
[DnmexTpoHHEIH pecypc] : Yuebnoe nocodue / JI. H. Tperbsik, A. JI. BopoOseB. - 2-¢ u3.,
UCHp. U JI0M. - DJIEeKTPOH. TEKCTOBbIE AaH. - Mocksa : M3narenscTBo FOpaiit, 2018. - 237 c.
- (Yausepcuretsl Poccun). - O6C "FOpait". - Internet access. - Heorpanud. goctym. - ISBN
978-5-534-08623-2
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0) nepuoouuecxkue uzoanus

- HET.
B) CRUCOK ABMOPCKUX MEMOOUUECKUX Pa3pabomok

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 BKIIIOYACT B ce0sl cleayromiee 000pyI0BaHHE: YCTAHOBKH JUIS
UCCJIEIOBAaHMUS TJCIOIIETO0 pa3psiia, TOKOIEPEHOCA B BaKyyMHOM IHOJE, TEPMOAICKTPOHHOMN
OMHCCHH, 3apSHKCHHBIX YacTHII B CKPEIICHHBIX IIOJISAX, IUIa3Mbl BBICOKOYACTOTHOTO paspsja.
JlaboparopHast pabota «MojenupoBaHue ABHKCHUS 3JICKTPOHOB B JJIEKTPHYECKOM M MAarHUTHOM
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 oOHoiseTcs 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. Texnuuyeckue U 31eKTPOHHbBIE CPeACTBA:
Ha aynuTopHBIX 3aHATHSAX CTYAEHTaMH JUIS PabOTHl CO CIIPABOYHBIMH MaTe€pHalaMH H

O6pa6OTKI/I OKCHICPUMCHTAJIBHBIX JAHHBIX HMCIHOJB3YHOTCA KOMIIBIOTCPBI € COOTBCTCTBYIOIIUM

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

V1l. Obpa3oBaTesibHbIE TEXHOJIOTHH

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

HoBple 3HaHUS CTYACHTHI TIOJYYalOT CaMOCTOSITEIbHO W3 METOJUYECKUX OIMCAHHM.
IIpakTHyeckMM HaBbIKaM OHHM OOyd4aroTcs TIpH BBIIOJHEHMU Ja0OpaTOpHBIX pabOT MoA
PYKOBOJICTBOM IIpenoaBaTesis.

B xozme mabGopaTopHBIX pabOT CTYAEHT FOTOBHUT OTHYET, BKIIIOYAIOMIMN B cebe cieayromune
DJIEMEHTHI:  ONMHCAaHUE OJKCIEPUMEHTa, CXeMa, TaOJMUIBl OSKCIEPUMEHTAIBHBIX  JIaHHBIX,
OCLJIJIOTPaMMBI (TIPH HAJIMYUH, B BUAE CKPUHIIOTOB), OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

CTyneHTbl BBINOJIHAIOT pabOThl HEOOJNBUIMMHU IpyIIaMH, 00CYKIas IOCIIeA0BaTENIbHOCTh
JEWCTBUH, U BMECTE aHAIM3UPYIOT MOJyYEHHBIE Pe3yibTaThl. [10CiIeI0BaTeIbHOCTD BBHIOIHEHUS
paboTHI 3a/1a€TCs CIIETYIOUIM 00pa3oM:

1) TIpoBomUTCs HHCTPYKTAX IO TEXHHUKE O€30I1aCHOCTH (Ha MIEPBOM 3aHSTHH).

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 COOTBETCTBYIOIIUX 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 3alIuTe OTYETA (C YYSTOM M3YUSHHUS TEOPETHIECKOr0 MaTepuana).

8) 3amura oTyera.

VIll. Oueno4yHble MaTepHaJbl 1Jsl TEKYIEr0 KOHTPOJIS M IPOMEKYTOYHOI aTTecTaluu

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

Jns gomycka K 3a4€Ty TpeOyeTcsl MOJHOCTBIO BBIIOJIHUTH BCE JIAOOpAaTOpHBIE, CAaTh OTYETHI 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:

[IpuMmepHBIii CIIMCOK BOMPOCOB TEKYIIETO KOHTPOJIS:

1) AJIEKTPOHHAS SMUCCHS;

2) TEPMODJICKTPOHHASI YMHUCCHS;

3) ABTOXJICKTPOHHASI IMUCCHS;

4) B3pBIBHASI DMHUCCHS;

5) BTOPUYHO-IJIEKTPOHHAS SMHUCCHS;

6) (hOTO3IEKTPOHHAS YMUCCHS;

7) (dbopMHUpOBaHKE M TPAHCTIOPTHPOBKA JIEKTPOHHOTO MOTOKA;

8) croco0bl (POPMHUPOBAHUS DIIEKTPOHHBIX TOTOKOB PAa3JINYHON HHTEHCUBHOCTH;
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 ¥ SMUCCHOHHBIE CBOICTBA TNIA3MBl;

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 cTeHjaa. llepeHecTw (WM HapUCOBaTh) CXEMy
SKCIEpUMEHTa ce0e B OTUET.

- IlpuaBurare aHOJ K KaToAy JO 3a)KUTAHUS pa3psla, C IOMOIIBI0 peocTaTa yCTaHOBUTH
paspsasbii Tok [ =10 MA.

- VYpaniare aHoX OT Karoja € IIaroM 5 MM, MOAJEPXKHBasg C IOMOIIBIO peocTaTta
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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[IpoBecTn onucaHHyiO NpPOUEAYPY AJS MATH 3HAYEHUU Pa3psiIHOTO TOKA, YBEJIMUYMBAs
€ro KaxIplil pa3 Ha 5 MA. JIJig KaXI0ro 3HA4YCHHs] TOKA MOJ0MPATh MAKCHMAaTbHBII
NPOMEXYTOK M3MEHEHHs paccTosHus AX .
Hoctpouts rpapuxu 3aBucumoctn U (X) JUIL BCEX 3HAYECHHUM pPa3psaHOrO TOKA.
ANMPOKCUMHUPOBATh TpadUKH JMHEWHBIM TPEHIOM, ONPEICTUTh B KaXKIOM CiIydae
HAIPSHKEHHOCTH dyeKTprueckoro nois £ =—dU / dx.
[Tonaras, 4Tto TOK pasps/ia PaBHOMEPHO pacHpeleseH IO CEYEHHUIO IUIa3MEHHOTO
cTonba, KOTOpOe MPHHATH PABHLIM BHYTPEHHEMY CEUEHMIO paspaiHoi TpyOku S =~ 2

cM?, HAlTH T KXKIOTO Cilydast IIOTHOCTh Toka | =~ | / S.

[To dopmyJie HaliTH 3HAYEHUs YAEIBHOM IPOBOAMMOCTH A, a TakKe ONpPENENUTh JUIs

KaXXI0ro ciydas CTCIICHb HOHU3allun T]z n/N . Ha ocHOBanmumu pe3yiabTara CACIaTh

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

Pesynberatel opopmuts B MS Excel B Buge Tabmun u nuarpamm. OQopMuTh OTYET B
AIIEKTPOHHOM BHJIE.

OTBeTUTH HA KOHTPOJIBHBIE BOIIPOCHI.

[ToaroroBUTHCS K 3aIIuTe.

8.1.3. OneHoyHble CpeACcTBa IS MPOMEKYTOYHON aTTecTalluu

MaTepI/IaJ'ILI AT IIPOBEACHU A TCKYLICIO U IIPOMEKYTOUYHOTI'O KOHTPOJIA 3HAaHUM CTYACHTOB!

N Kommerenium,
\9 Bun konTposs Kontponupyemsie Tembl (pa3aensl) | KOMIOHEHTHI KOTOPBIX
e KOHTPOJHPYIOTCS
1 CobecenoBanue ipu | MccrnenoBanue Ti€rOMIETo pa3psiaa [IK-2
3aIUTe OTYeTa
5 CobecenoBanue ipu | MzyueHue TOKOIIepeHoca B [K-2
' 3alUTe OTYETA BaKyyMHOM JIHOJIC
CobecenoBanue pu | DIEKTPUUECKOE II0JIe YTpPO-Beuep H [1K-2
3. 3aIIUTe OTYETA rio0anpHas KapTHHA KOHBEKIIHH.
4 CobecenoBanue ipu | U3yuenue TEPMO3JIEKTPOHHOM [1K-2
' 3alUTe OTYETA SMUCCHH.
CobGecenoBanue npu | JIBikeHne 3apsHKeHHBIX 4YacTUI] B [K-2
5. 3aIUTe OTYEeTA CKpPEIEHHBIX TOJSX.
CobecenoBanue npu | UccnenoBanue TJIa3Mbl IK-2
6. 3aIIUTe OTYETA BBICOKOYACTOTHOT'O pa3psiia
CobeceioBane mpH MonenupoBanue JIBUKECHUSI IK-2
7. sammTe oTYeTa JIEKTPOHOB B JJIEKTPUYECKOM H
MarHUTHOM TIOJISIX
TectupoBanue (mpu [K-2
8 HEOOXOIUMOCTH) Bee pasnent

IIpuMepHBI CIMCOK BOIPOCOB K 3a4ETY

DJIeMEHThI 30HHOU Teopur TBEpAbIX Tell. [[IoHSITHE O BaIEHTHOU 30HE U 30HE MTPOBOJUMOCTH.
JluHamuKa SJIEKTPOHOB B KpHUCTaJUIe. 3aKOH Aucepcuu, dQpekTuBHAS dIEKTPOHHAS Macca.

[ToBepXHOCTHBIN MTOTEHITMAIBHBIN Oaphep. 3aBUCUMOCTh SHEPTHH JIEKTPOHA OT KOOPIMHATHI
BOJIM3U TIOBEPXHOCTH KPUCTAILIA.
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- Tepmosnexktponnas  smuccus. @Popmyna  Puuapacona-/lpmmMdHa.  PacnpeneneHue
TEPMOIIEKTPOHOB IO 3HEPIUsM. 3aBUCHUMOCTb TOKa TEPMOAMHUCCHM OT 3aJCPKMBAIOLICTO
[IOTEHIMAA.

- TepMo3ieKkTpoHHas SMUCCHS ¢ ycKopsomuM nosieM. Dpdext LoTTku.

- ABTO3JEKTpOHHAs S3MHCCHUs. MoJieNb MOTEHIMAIBHOTr0 6apbepa. 3aBUCUMOCTh TOKAa YMUCCUU
OT JIEKTPUYECKOTO OIS,

- ®orosnexTponHas smuccus. CriekTpaibHasi 3aBUCUMOCTh (JOTOTOKA.

- BropuuHas »5neKTpOHHas SMHCCUA. OHEPreTUYECKUH CHEKTP BTOPUYHBIX JJIEKTPOHOB.
KauectBennas treopuss BOD. B3peiBHast aMuccusi, Ka4eCTBEHHAs TEOPUSL.

- IlosiBeHue ¥ UCUE3HOBEHUE 3aPSKEHHBIX YaCTHUL] B Ta30BOM pas3psle. YIPyrue U Heynpyrue
CTOJIKHOBEHHMS YaCTUll, KaHaJbl HEynpyrux norepb. MoHu3zauus u pexkoMOMHALMS.
Honunzammonnoe paBHoBecue, popmyna Caxa. 3akon Oma ¥ OTKJIIOHEHHUS OT HETO.

- Buapl ra3oBbIX pa3psaa0B: Ayra, TICIOIUN pa3psil, KOpOHANbHbIN pa3psaa. CaMoCTOSTENbHbII
U HECaMOCTOSITENIBHBIN paspsiibl. YCIOBUE camonoanep:kanusa paspspga. Kpusas Ilamena.
CrpykTypa Ti€oIIero paspsaa.

- TokxomepeHoc B Bakyyme. OrpaHundyeHue Toka 0OBeMHBIM 3apsioM. 3akoH Yailnga-
Jlenrmropa («3aKoH 3/2).

- IlapannenbHbli y4OK 2JEKTPOHOB B BaKyyMe. BUpTyanbHbIil KaTox.

- lIpocTpaHCTBEHHBIN 3apsA] B UIEKTPOHHBIX My4yKax. PacmmpeHue mydyka Ioj AeUCTBUEM
oobeMHoro 3apsaa. GokycupoBka myuka snekrpoaamu. [lymka [upca.

- CKOpOCTH 3J€KTPUUECKOr0, TPaJIMEHTHOTO0 U HHEPLMAIIBHOTO JIpeiida.

- ®opmyna Caxa Kak cIeACTBHE IPUHIIMIIA JETAIBHOTO PABHOBECHS

- 3akoH Oma 13 KUHETHUYECKOTO YpaBHEHHUS

- Coxpanenue aguabaTHUECKOr0 HHBaApUaHTa B IPOOOYHOMN JIOBYIIKE

- Pacnpenenenue noreHnuana BAoab cTos10a B TICIOLIEM pa3psae

- Ornnuune kopoHanbHOU U JITP uznyuarenbHpiXx Moaenen

Ilpumep TecTOBBIX 3a/IaHUIl JJIA MPOBEPKU CPOPMHPOBAHHOCTH KOMIIETEHUMH, YKA3aHHBIX
Boimre m.l11:

1. OcrosHbim yenosuem cywecmeo8anusi 00beMHO20 3apsdd 6 6aKYYMHOM OUOOe SGNLeMCs
a. npesvliieHue MoKa IMUCCUU HAO AHOOHBIM MOKOM
0. PaBeHCmMeo MOKA HIMUCCUU U AHOOHO20 MOKA
8. npegvlilleHUe AHOOH020 MOKA HAO IMUCCUOHHBIM
2. Paboyum pedcumom 8axKyymMHo20 Ouo0d a61aemcs
a. pexcum HACLIWeHUs.
0. pestcum 06veMHO20 3apaoa
8. 1mobou yuacmok BAX ouooa
3. B 00HOpOOHOM MazHUMHOM nOJE MpaeKmopuetl dINeKMpPOHA A6ISAENCsl
a. cnupanw
0. napaboaa
8. eunepoona
4. HanpsisiceHnocms 00HOPOOHO020 9NeKMPUYECKO20 NOJIS MENHCOY 08YMS NAPATNETbHBIMU
naacmuHamu
a. YMeHbUAemcs. 0m Kamood K 0Oy
0. yseruuusaemcs om Kamood K aHo0y
8. HeusMeHHa
5. Bmopuynas 21eKmpOHHAs SIMUCCUSL — IMO UCTYCKAHUE 2NeKMPOHO8 NOO Oelicmauem
a. Hazpesamusl
0. DIEKMPOMACHUMHO20 U3NYYeHUs
8. BHEUIHe20 INIeKMPU1ecKo2o nojs
6. 301008ble MEMOObL UCCIEO08AHUA NAA3MBL NO3BONAIOM ONPEOEUMb
a. CPeOHION IHEP2UIO INIeKMPOHO8
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0. KOHYEHMPAYUI0 AMoOMO8 8 8030YHCOEHHOM COCIOSHUU
8. memnepamypy HelmpaibHOU KOMNOHEHMbl NAA3Mbl
7. Cxopocmu Opeltigha 31eKmpoHO8 — IMO CKOPOCHb.!
d. Menlo6o20 XaA0MUYeCcKko20 08UNCEHUS
0.CKOpOCMb 0B8UINCEHUSL INEKMPOHO8 HA BHEUIHEll OpOUme amoma uiu MOJLeK)ivl
8. CKOPOCMb HANPABIEHHO20 OBUNCEHUSL B00b CULOBLIX JTUHULL NOJIS
8. Vraocume eounuyvl usmepenus 0agieHus:
a. 33%ll1a
0.33%H/m2
8. 33%mopp
2. 100%cm2/c
9. Kakoe svipasicenue nosicHaem npuHyun pabomsl mepmonapHoco 0amuuxa 0asieHus?
a. Baxyym nioxo nposooum menio
0. Ionuoicenue oasnenus 6vizbléaenm OXJIANCOEHUE OCMAMOYH020 2A3d
10. Conocmasbme munvl HACOCO8 U NPUHYUNDBL UX OELICEUsL

DorcekmopHblll Hacoc 8A3KOCMHOE 83auMooelicmsue NnomoxKa eaza u
napoeol cmpyu

Juggysuonnwiii nacoc ougghysua eaza 6 nap paboueil dHncuoKocmu
Hacoca

ITnacmunuamo-pomopuwiil Hacoc MexaHuueckoe nepemeujenue 2aza u3 pabouezo
00véma 6 ammocgepy

Maenumopaspsouwiii Hacoc KamooHoe pacnvlieHue mMumana u paspso
Ilennunea

Pazpabopumnxn:

npodeccop, 3aB.kadeapoi, A.¢p.-m.H.  B.JL., [TanepHsrii
(noonucs) (3anumaemas OOAHCHOCMY) (uHuyuanwl,
Gpamunus)
.%;w% IOLIeHT, K.(.-M.H. A.A., YepHbIX
(noonucw) (3anumaemas OOAHCHOCMb) (uHuyuanol,
Gpamunus)

[Iporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusMu PI'OC BO no HampaBieHHIO
noaroroBku 03.03.02 dusmka.

[Iporpamma paccmoTpeHa Ha 3acenanuu kadenpsl 001ie u kocmudeckont puzuku UT'Y
« 22 » _mapra 2024 .

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

Hacrosimasi mporpaMma He MoO:KeT OBbITh BOCHPOU3BeleHA HHU B Kakoil ¢(opme 0e3

NpeABapUTeIbHOI0 NMCHbMEHHOI0 pa3pelieHus kKadeapbi-pa3padoTynKa NporpaMmmsl.




