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|. Henu u 3a1a4n AUCHUNIIMHBI (MOIYJIA)
[Iporpamma  pa3paboTaHa B  COOTBETCTBUM C  OCHOBHOH  MpOdeCCHOHATBHOU

oOpazoBarenbHOl Tporpammoit o HarnpasieHuto 03.03.02 — dusuka.

Ilens xypca — 1enbl0 Kypca siBIsieTcsl (OPMUPOBAHUE Y CTYACHTOB HaBBIKOB CaMOCTOSITEIBHOMN
paboThI MPU OCYIIECTBICHUHM (PU3NICCKUX HCCICIOBAHUN U 3HAKOMCTBO C OCHOBAMH METOJAMH
¢dusnueckoro skcrepuMerTa. OOyJaAOIMUNCS TOJDKEH HAyUYUThCS ONTUMAIBHOMY BBIOOPY METOJIOB
JUIS pElIeHUs MOCTABIEHHBIX 33/1a4 U (POPMYIUPOBAHUIO BHIBOJAOB MPH MHTEPIPETALUU U OLIEHKE

MOJIYYCHHBIX YKCIIEPUMEHTAIbHBIX JIAHHBIX.
JI1sl TOCTHKEHUS JaHHOM I1IeJIM OBbLIN IIOCTABJICHBI 3Ad0a4u.

® pacHMPHUTH 00BEM 3HAHUH YHAIIHXCs, KACAIOIIMXCS MPUHIIUIIOB U METO/IOB IIPOBEICHHS
(U3NIECKOTO SKCIIEPUMEHTA, TOJYYSHHBIX paHee U3 Kypca o0Imei pu3uKy,
IIO3HAKOMUTBCS] C OCHOBHBIMU IIOHATHUSMH BaKyyMHOM U IUIA3MEHHOH 2JIEKTPOHUKH, &
TaKX€ C COBPEMEHHBIMU TEOPETUYECKUMHU IIPEICTABICHUAMHI O MEXaHU3MaX IPOLIECCOB,

IIPOTECKAOIIMX B BAKYyME U IIIIa3M€E;

® [I0Ka3aTh JeiicTBUE PyHIaMEHTAIbHBIX (PU3NYECKUX 3aKOHOB B IIPOLIECCaX BaKyyMHOU U

IIJIA3MEHHOW 3JIEKTPOHMKY;

® U3YYUTh PU3NYECKUE METO/IbI UCCIeA0BaHNN 00BEKTOB BAKyyMHOH U MIa3MEHHOM

JIEKTPOHUKHU;
e BbIPa0OTATh y CTYACHTOB HAaBBIKU OOPAOOTKHU SKCIIEPUMEHTAIbHBIX JTaHHBIX;

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

BAKYYMHOU U IUIa3MEHHOM JJIEKTPOHHUKE.

3HaHMUS U YMEHUs, IpUOOpETEHHBIE TPU U3YyUEHUH 3TOTO MpenMera, OyayT BOCTpeOOBaHbI

IIPU BBIMOJIHEHUH JUIJIOMHBIX paboT U B mporecce Oyaymieit npoheccuoHanbHON AeITeTbHOCTH.

1. MecTo nucuuniaunsl (Moayss) B ctpykrype OIIOIT BO
JlucuuniamHa OTHOCHUTCA K dacTh, (OpMUPYEeMOW yYaCTHHKaMU O0Opa30BaTEIIbHBIX
otHomeHnid Onoka B1. OHa m3ydaeTcsl CTyJACHTaMH B 6-M ceMecTpe IOcCie OCBOCHHS OOJbIICH

YacTH KypcoB o011el (PU3MKU U YaCTH KypCOB TEOPETUUYECKON (PU3UKH.

BxonHple 3HAHUSA, YMEHUS U KOMIIETCHIIMH CTYJIEHTOB, HEOOXOIMMBIC ISl U3YYCHUS
JAUCHUIIIINHBI, OHpe)IeJ'ISHOTCSI nux 6&30BI)IMI/I 3HAaHUAMU, HO.]'IyquHI)IMI/I Ha MJIaamux Kypcax
OakajmaBpuaTa TpPU HW3YYEHUH CICAYIOMMX IUCHUIUINH: «MeToapl MareMatnueckol ¢u3nku'",

«Teopernyeckas puzuka», «OnTUKAY.



I11. TpeGoBaHus K pe3yJIbTaTaM OCBOCHHUS JUCHHUIINHBI
[Ipouiecc m3y4yeHHs AUCHMILTUHBI (MOAYJS) HampaBlieH Ha (HOPMHpPOBAHHUE CIETYFOIINX
KOMIIeTCHIIUH !

- Cnocoben  mOpoBOAMTb  HAyuyHble  HCClenOBaHMA B u30paHHOH  obisactu
HKCIIEPUMEHTAIBHBIX U (MJIM) TEOPETHUECKUX (DU3MUECKUX HCCIEAOBAHHI C MOMOIIBIO
COBPEMEHHOU MPUOOPHOIT 6a3bl (B TOM UUCIE CIOXKHOTO (PU3UUECKOTO 000PYIOBaHNUsA) U
MH(OPMAIIMOHHBIX TEXHOJIOTHI C y4eTOM OTE€YECTBEHHOIo U 3apyoOexxHoro omnsita (IIK-

2).

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHUsI 1O JUCHUIJINHE (MOYJII0), COOTHECEHHBIX €
HHIMKATOPAMH JI0CTUKEHHs KOMIIEeTeHIU

Komnerenuus Nuaukaropsl Pe3yabTaThl 00y4yeHus
KOMIIEeTCHIIUH

1IK-2 HJIK nk2a 3Haer:
Cnioco6eH oCylIeCTBISITh - TPUHIUIIBI JIEUCTBHS OCHOBHBIX METOJ/IOB
BBIIIOJIHEHUE UCCIIeI0BaHUs B (PU3NYECKOM SKCIIEPUMEHTE;
9KCIIEPUMEHTOB U -  TPUHOUNBI  HCIONB30BaHUA  (UINIECKUX
oopmieHne pe3yIbTaToB 3¢ deKToB B BaKyyMme, IIa3Me M B TBEPIOM
HCCIEA0BAHUN U Tejle B MpUOOpax U yCTPOHMCTBAaX BaKyyMHOI,
pa3paboTok IUTA3MEHHOM, TBEPAOTEIIBHOM,

MHUKPOBOJIHOBOW M ONITUYECKOU JIEKTPOHUKY;
- (¢usnyeckue 3aKOHbI, JIeXKAllde B OCHOBE
COBPEMEHHBIX METO/I0B UCCIIE0BaHUI
(GU3MKH TYYKOB 3apsDKEHHBIX 4YacTUI[ H

I1IJIa3MBI.

Ymeer:

- NOPOBOJWUTH  U3MEPEHUs C  [OMOILBIO
COBPEMEHHOTO UCCIIEIOBATEIBCKOTO
o0opypoBaHus,;

- o0ecrieunBaTh COXpaHEHHE IMOJYYaeMbIX
JIAHHBIX;

- oOpabarpiBaTh  MOJy4YEHHbIE B  XOJ€
UCCIIeI0BaHUS JaHHBIE;

- MOBOJINUTh MpOCTEUIINE W3MEpPEHUS
IapaMeTpoB Pa3IMYHBIX YCTPOMCTB
BaKyyMHOU U IUJIA3MEHHOM 3JIEKTPOHUKH.

Baaneer:

- METOIaMH1 00paboTku u OLICHKH
MOTPEMIHOCTEN PE3YIbTAaTa U3MEPEHMI;

- METOIaMH AKCIEPUMEHTAIBHBIX
HCCIIEIOBAHUIN MapaMeETPOB U XaPAKTEPUCTHUK
MarepuaioB, TPUOOPOB U  yCTPOMCTB
BaKyyMHOW, IUIa3MEHHOM, TBEPAOTEIBHOM,
MHKPOBOJIHOBOM M ONTUYECKOU AIEKTPOHUKHU
u HAHO3JIEKTPOHUKH, COBPEMEHHBIMHU
MPOrpPaMMHBIMH CpeaCcTBaMu Hx
MPOEKTUPOBAHUS U MOJICIIMPOBAHUSL.




IV. Copepxanue u cTPyKTYpa TUCHUILINHBI (MOLYJIs1)

O0BeM OUCIUILUIMHBI COCTABIIIET 2 3a4ETHBIX €ANHULIBI, /2 Jaca,
B TOM 4Hclie 45 4acOB KOHTAKTHOU PaOOTHI.
3aHATHS TPOBOIATCS TOJBKO B OYHOW (hopMe OOydeHUs C MNPUMEHEHHEM JAHCTAHIMOHHOTO
KOHTPOJISI CaMOCTOSATENbHONU pPaboThl cryaeHToB uepe3 DnMOC ¢akynprera. DIEKTPOHHOU H
JUCTAaHLIIMOHHOU (hopM 00yUEHHUS HE IPeyCMaTPUBACTCS.
Ha npakTtuueckyio moaAroroBKy OTBOAUTCS 18 ayIMTOPHBIX 4acoB (BO BPeMS BHIMOTHEHHUS
MIPaKTUYECKUX 3aJaHUil).

dopma NpOMEKYTOUHON ATTECTALMU: 3AYET.



4.1. Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKazaHUEM BUA0B y‘leﬁHbIX 3aHATHII M1 0TBEJEHHOI0 HA HUX KOJIHM4YeCTBAa

AKAACMHUICCKHUX JacoB

Buabl yuedHoii padoTsl,

DopMbI TEKYLIET0

&
= o | BKIIOYas cAMOCTOATENLHYI0 PaGoTy 06y4alomuxcs, KOHTPOJIsA
g E NPAaKTHYECKYIO TOATOTOBKY M TPY/0eMKOCTh ycneBaemMocTu;
2 § E (B yacax) ®opMa NIPOMEKYTOUHOI
= 2 = g KonrakTHas padoTa npenoaasareJisi ¢ « aTTecTaluuu
o 3] =
Ne Pa3nes AMCHUIUIHHBI/ TeMa g z =8 obyqaromumucs 2 (no cemecmpam)
n/n 3 = 2 s g
o | g | B4 z
=2 £ o | Jlexuun Cemunapckue/ | Koneynn | S 'S
: ° NpaKTHYeCKHe/ | TAlUH g :‘
= = JaadopaTopHbIe z
= 3aHATHSA o
1 2 3 4 5 6 7 8 9 10
1 | Pasnen 1. ®dusnyeckue MeTo bl HccneqoBanus. [Ipsamas u 21,3 5 12 0.3 9 OTuéT mo
oOparHas 3a/1a4a. 6 ’ JlabopaTopHoi
2 | Paznen 2. BakyyMHast 3JIeKTpOHUKA 6 [214| 6 12 0,4 9 pabore,
3 | Pazmen 3. [Ina3meHHas 27IEKTPOHHKA. 6 |213 6 12 03 9 KOHTPOJIbHbIE
’ BOIIPOCHI
KOmntpoins Omnpoc ¢ y4éToM OLEHOK
8 3a ceMecTpOBbIe
JadopaTopHbie padboThl
KCP
Hroro yacos 72 | 18 36 1 27




4.2. I1nan BHeayAUTOPHOIi CAMOCTOSITEJILHON PaGoThl 00yYAOIIMXCS MO AUCHMILTIHHE

CamocTosiTenpHas paboTa 00yJaronuxcs Vuebno-
Ouwe . METOIUYECKOE
HOYHO
Cemectp HaszBanue paznena, TeMbl Cpoku T I obecreueHue
B - PYZOEMKOC CpPEICTBO o
U]l CAMOCTOSTEIBHON Pa0OTHI | BHITIOJTHEH (wac.) CaMOCTOATEIBHON
ust Tb (Hac. paboThI
7 |Bce Tembi O(l)OpMJICHI/IeuOT‘-IeTa o B teuenue 8 OruiT
nabopaTopHoi pabore cemecTpa Bes
IToaroroBka K 3amure oT4eTa OTBeTH Ha pPEKOMEHTyeMast
N B Teuenue
7  |BCE TEMBI 1o 1abopaTtopHoi paborte ceMECThA 19 KOHTPOJIbHBIE JTUTepaTypa
p BOIIPOCHI
OO0muit 00beM CaMOCTOSITEIIBHOM PAOOTHI MO TUCIUTIINHE (Yac) 27




4.3. CoaepxxaHune y4eOHOro MaTepuajia

CopeprkaHue pas3iesioB U TEM AUCIUTIIHHBI

Paznea 1. ®usnyeckne MeToabl ucciaenosanus. [lpsimasi u oOpaTHas 3aj1aya.

Oo6mas xapakrepuctuka MetooB. [Ipsimas 3amada ¢pusmdeckoro meroma. ObpaTHas 3amada

¢uznyeckoro merona. Kinaccudukauus MeTonoB ucciae10BaHus.
Pa3gen 2. BakyymHast 3JIeKTPOHHKA
2.1. DOwmuccus 3apspKEHHbBIX YaCTHI] U3 TOBEPXHOCTH TBEPAOIO Teja

2.2.

OCHOBBI JIEKTPOHHOM TEOPUH TBEPIOTO TEJa.

[Tpupona cuit, MPenATCTBYIOIIUX BBIXOLY JIEKTPOHOB U3 KaToja. [loTeHnnansHbIin
Oapwep. Pabora BeIXOA.

TepmoanekTpoHHAst S3MUCCHS: OCHOBHOM 3aKoH ((opmyna Puaaprcona —/[pmmana),
s dext LloTTkH, 1podoBoit 3 dexT.

ABTORIIEKTPOHHAS YMHUCCHSI: OCHOBHOM 3aKoH (opmyna daynepa-Hopareiima),
YCIIOBUSI €T0 peai3aliuu.

BropuuHo-31€KTpOHHAs M (POTOIIEKTPOHHAS SMUCCHUS: OCHOBHBIE XapaKTEPUCTHKH,
00JIaCTH MTPUMEHEHHS.

B3priBHast sMHCCHS, XapaKTEPUCTUKN MUKPOBBICTYIIOB Ha IOBEPXHOCTH KaTo/a,
BaKyyMHbII Ipo0Oo#, epexo oT ADD k BO.

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

JIBr>KeHUe 3apsyKEHHBIX YaCTHUIl B OJHOPOJIHOM SJIEKTPUYECKOM M MAarHUTHOM TOJISIX.
Bunel TpaekTopuit, 1peiid B CKpEUIeHHBIX MOJISIX.

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

DNEeKTPOHHBIH My4OK, OTPAaHUYEHHBIH 00BEMHBIM 3apsAoM (3akoH Yaitnbaa —
Jlenrmropa).

cDOpMI/IpOBaHI/Ie C1a00TOYHBIX OJICKTPOHHBIX ITYYKOB: IPUHIMUIIBI, 3JICKTPOCTATHUYCCKUC
OJICKTPOHHBIC JIMH3BI U IIPOKCKTOPHI.

DopMHUpOBaHUE CUITBHOTOYHBIX YJIEKTPOHHBIX IYYKOB. MeTOA NPAMOIUHENHOMN
ontuku. ITymxku ITupca Pacnpenenenne noteHnuana B my4yke. BupryanbHblid KaTON,
YCJIOBHE BO3HUKHOBEHMS, BIMSHUE HA IIapAMETPHI ITy4Ka.

JlunaMuyeckoe yrnpaBlIeHHE dJIEKTPOHHBIM IMMOTOKOM, (a3oBasi OKYyCHUPOBKA.

2.3.IIpeoOpa3oBaHue SHEPTUH NEKTPOHHOTO MyYKa B 3JIEKTPOMAarHUTHOE U3JTydeHue. THIbI

npeoOpa3yIouX YCTPOMCTB. Y CTpoiicTBa Ha 00beMHBIX pe3oHaTtopax. CBU- reneparus,
npubopsl BakyyMHO CBY 31€KTpOHUKU: MAarHETPOH, KITUCTPOH.

Paznen 3. [li1a3MeHnHast 21eKTPOHUKA

3.1.Monu3oBanHbIi Ta3 1 mi1a3Ma. OCHOBHBIEC IOHSATHUS

KBa3uHeNTpanbHOCTD, 1e0aeBCKOE SKpAaHHUPOBAHNE, CTETICHh HOHN3AIINH, YPAaBHEHHE
MOHM3AIIMOHHOTO paBHOBecHs (popmyna Caxa).

DneMeHTapHBIE TPOIIECCH B TIa3Me: KYJIOHOBCKHE CTOJIKHOBEHUS, BO3OYKICHUE U
MOHHU3ALUS aTOMOB, YIIPYTHE M HEYNPYTHe CTOJIKHOBEHUS, KaHAJbl S3HEProNoTepPh.
JIBroKeHME 3apsHKEHHBIX YacTHUI] B HEOTHOPOTHOM MarHUTHOM 1oite. [{petidoBoe
npubnmxenue, BUIbI Apeiida. [lpumep apeiida: npodbounas noBymIKa.

3.2.I'a30BbIC pa3psiasl

Bo03HMKHOBEHHE CaMOCTOSATENIBHOTO Ta30BOI0 pa3psaaa: Teopus TayHceHna, KpuTepuit
npo6osi, kpuBble [lamena, BakyyMHBIN poOOH, UCKPOBOI TIPOOOIA.

Tneromuit pa3psia B ycIoBUsX MpaBoi BeTBU KpuBoi Ilamena: nmpukaroanas 00y1acTb,
MOJIOKUTEIBHBIN ¢T010. BU- pazpsia.



9
- SIBrieHUs IepeHoca B TIICIOLIEM pa3psije: MPOBOJAUMOCTh CIa00MOHU30BAHHOM I1a3MBbl,
muddysust, amounonsapHas 1uddy3us U MOIBIKHOCTD 3apsHKEHHBIX YaCTHII,
JIEKTPOHHAs TETJIONPOBOJHOCTb.
3.3.CuibHOMOHM30BaHHAA TU1a3Ma.
3.3.1.1Ina3ma B MarHuTHOM T10J1€. 3akoH OMa B MArHUTHOM I10JI€, OCHOBHBIE YPaBHEHUS
MarHuTHOM ruapoauHaMuku. [Ipocreitmue cinyyan pemennss MI'J] ypaBHeHui.
3.3.2. Kunetnueckoe onucanue mia3mMbl: QyHKIHS pacipeesieH s, KHHETHUECKOe
ypaBHEHHE, YUET CTOJIKHOBEHU, IEPEX0]] K THIPOJUHAMHUKE.
3.4. UznyuyeHue mia3Mbl: TOPMO3HOE, PEKOMOMHALIMOHHOE, JInHeituaToe. [IpocTeiimme
u3nyyarenbHbie mojenu: JITP, kopoHansHas
3.5. CTOYHMKH 1a3MEHHBIX TIOTOKOB
3.5.1. Yckoputenu ¢ 3aMKHYTBIM JIpeioM JIEKTPOHOB: MEXaHU3M YCKOPEHHsI, OCHOBHbIE
IapaMeTpsl, IPUIOKEHUS.
3.5.2. BakyyMHO-IyTOBBIE€ YCKOPUTENIN METAIIMYECKOHN TUIa3Mbl: MEXaHU3M YCKOPEHUS,
OCHOBHBIE [TapaMeTphbl, TPUII0KEHUS.
3.5.3. MarueTpoHHbI# pa3psa: MEXaHU3M T'eHepally, apaMeTpbl HOTOKA.

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTHYECKUX 3aHSITHII U JIJAOOPATOPHBIX padoT

No No paznena u HaumenoBanue ceMrHapoB, Tpyno OrneHo4HbBIC Dopmu
/i TEMBI MPAKTHUYECKUX U JIA0OPATOPHBIX paboT | EMKOCT cpencrea* pyeMbI
JTUCIIATUINHBL b €
(Mozy15]) (qacer) KOMIIET
CHIIMU
1 2 3 4 5 6
MIPaKT. 3aJlaHUs
1. 132,35 UccnenoBanue Tieroniero paspsjaa 6 p A ’
co0ec.
2 39 N3yueHue TokonepeHoca B 6 NpakKT. 33JIaHus,
' ' BAaKYyYMHOM JHOJI€ cobec.
3 21 N3yueHue TepMO3IEKTPOHHOM 6 MpakKT. 33JIaHus,
' o OMHUCCUU colec.
4 |29 JIBrKeHNeE 3apsyKEHHBIX YaCTHULl B 6 npakr. 3aganus, | I[1K2
' CKPEUIEHHBIX MOJISIX cobec.
5 (3235 Uccnenoanue miazmel 6 MPaKT. 3a/IaHuUs,
T BBICOKOYACTOTHOTO paspsiaa cobec.
MoaenupoBaHH€e IBUKEHUS .
6 [3.1,35 JJIEKTPOHOB B 3JIEKTPUUYECKOM U 6 C(I))6ec' g ’
MArHUTHOM IT0JIAX )

4.3.2. IllepedyeHb TeM (BOMPOCOB), BLIHOCUMBIX HA CAMOCTOSITE/IbHOE U3y4YeHUEe CTYIeHTAMH B
paMkax camocTosiTebHoil padoTsl (CPC)

Bun Komnu
Ne . Pexomennyemas
Tema CaMOCTOSITENTbHOU 3ananue €CTBO
HE/I. auTeparypa
paboThI 4acoB
1. Temsr 2.1. - 3.5 | AynuTtopHas ITpoBenenue Bes 6
OKCTIEPUMEHTA B XOJIe | PEKOMEHIyeMast
nabopaTopHoil paboThl | aUTEpaTypa
2. Temsr 2.1. - 3.5 | AynutopHas O6paboTtka Bes 5
HKCIIEPUMEHTAIbHBIX peKoMeHayemast
JTAHHBIX JauTeparypa
3. Tewmer 2.1. - 3.5 | Bueaynuropnas/a | OdopmieHue otuera Bes 8
yAUTOpHAS 10 J1a00paToOpHOit peKoMeHayemast
pabore auTeparypa
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4. Temsr 2.1. - 3.5 | Bueaynutopnas ITonroroBka k 3amure | Bes 8
otyeta o JIP peKoMeHTyeMast
JauTeparypa

4.4, MeToanuyecKue YKa3aHUs MO0 OPraHU3aIMU CAMOCTOSITE/IbHOI padoThI CTY/IEHTOB

K coBpemenHoMy crnenuaiucty oOLIECTBO MPEAbSABISET JAOCTATOYHO HIMPOKUN IEpedyeHb
TpeOOBaHMUI, CpEeId KOTOPHIX HEMAJIOBAXXHOE 3HAYCHHE HWMEET HAIUYHE Yy BBIMTYCKHUKOB
OTIPE/ICTICHHBIX CIIOCOOHOCTEH M YMEHHsI CaMOCTOSITEIIbHO JOOBIBATh 3HAHHS W3 PA3TUYHBIX
HMCTOYHUKOB, CHUCTEMAaTH3UPOBATh I[OJIYYCHHYIO HWH(OpMalMi0, [AaBaTh OLEHKY KOHKPETHON
¢unancoBo cutyauuu. OopMHpOBAaHUE TAKOTO YMEHHUS MPOUCXOAMT B TEYCHHE BCETO IMepUoja
06yquI/m gepe3 ydaCTHC CTYACHTOB B IPAKTHUYCCKUX 3aHATHUAX, BBIIOJHCHUC KOHTPOJBbHBIX
3aJJaHUil U TECTOB, HAIMCAHWE KYPCOBBIX M BBIMYCKHBIX KBaTH(PHUKAIUOHHBIX pabot. Ilpu sTom
caMoCTOsITeNIbHAs padoTa CTYIEHTOB UTPAET PELIAIOIIYIO POJIb B XOJI€ BCEro y4eOHOro mpoiiecca.

CamocTosiTenbHas paboTa peann3yercs:

1) HemocpeacTBEHHO B MPOIIECCE Ay TUTOPHBIX 3aHATHIA, IPU BITOJHCHUN JTA00PATOPHBIX
pabor.

2) B xoHTaKTe C MmperoaaBaTe/ieM BHE PAMOK PACIHCAHUS - HA KOHCYJIbTAIUSX 110 YISOHBIM
BOIIPOCAM, B X0/I¢ TBOPYECKUX KOHTAKTOB, IIPH JIMKBUIALMH 33I0JKCHHOCTEH, TPH
BBITIOJTHCHUH WHIUBUAYATBHBIX 3a/IaHAN U T.]1.

3) B oubanoteke, 1oMa, B OOIICIKUTHH, HA Kadeape MpH BHIOJIHEHHH CTYICHTOM y4eOHbBIX U
TBOPUYECKUX 3a/1a4.

['panutel Mexay 3TUMH BUJAMH paObOT JOCTATOYHO PA3MBITHI, & CAMH BHJIbI

CaMOCTOSITEILHOMN pa6OTBI MEPECCKArOTCH. Taxkum O6p330M, CaMOCTOSTEIbHOMI pa60Ta CTYACHTOB

MOXET OBITh KakK B ayJJUTOPUH, TAK U BHEC €C.

4.5. [lpumepHasi TeMAaTHKA KYPCOBBIX padoT (MPoeKTOB) (MIPpY HAJTUYHM)

KypcoBble paboTbl HE IPEYCMOTPEHBI.
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V. YueOHo-MeTOAUYeCKOE U MH(OPMALTMOHHOE o0ecredeHne JUCHUIIMHBI (MOIYJIS)
a) nepeuens 1Umepamypbl

1)

2)

OCHOBHAs TUMepamypa

lonant, B. E. OcHOBBI ¢u3uku 11a3mMel [DNeKTpOHHBIN pecypc] : yueb. mocobue / B. E.
lonant, A. I1. XXununckuit, U. E. Caxapos. - Mocksa : Jlans, 2011. - 448 c. : un., rpad. -
(Yuebuuku yist By30B. CriennanbHast tureparypa). - Pexxum nocryna: bC "M3narenscTBo
"Jlanp". - Heorpanuu. goctym. - ISBN 978-5-8114-1198-6

lammepun, B. A. Ilporecchl MIa3MEHHOTO TpPaBICHUS M MHKPO- UM HAHOTEXHOJIOTHSIX
[DnexTpoHHBIN pecypc] : yueb. mocobue : yued. mocobue s CTyA. By30B, 0o0yd. IO
Hamnpasil. moarotoBku 210100 "Dnekrponnka u Mukposnekrponuka" / B. A. Tanmepun. - 3-
e u3a. - OBK. - M. : bunom. Jlaboparopus 3Hanwmii, 2013. - (Hanorexnonorun). - Pexxum
noctyna: 43 "bubaunorex". - 15 nocrynos. - ISBN 978-5-9963-2129-2.

O0ONONHUMENbHAS TUMEPamypa

1)

2)

3)

4)

CymkoB, A.Jl. BakyymHas snexktpoHuka. OU3NKO-TEXHUYECKHE OCHOBHI : Yueb. mocobue /
A. 1. Cymxkos. - CII6. : Jlans, 2004. - 462 c. : w1 ; 24 cM. - (Y4eOHUKHU JUIsI BY3O0B.
CrenunanbHast ureparypa). - [Ipeam. ykas.: ¢.456-457. - bubnwmorp.: c. 458-459. - ISBN 5-
8114-0530-8. — (10 »x3.)
KoxeBnukos, H. M. JleMoHCTpalimoHHbIE 3KCIIEPUMEHTHI 110 00111el (pu3HKe [ DIEeKTPOHHBIH
pecypc] / H. M. KokeBHHKOB. - DIIEKTPOH. TEKCTOBBIC aH. - Mockga : Jlans", 2016. - ObC
"Jlanp". - Heorpanu4. goctyi. - ISBN 978-5-8114-2190-9
CagenweB, U.B. Kypc o6mieii ¢pusuku B 5-u T [DneKTpoHHBIN pecypc] : yued. mocobue / .
B. CaBenbeB = A course in general physics. T. 2. D1eKTpUYecTBO U MarHeTU3M. - DJIEKTPOH.
TeKcToBble aaH. - MockBa : Jlawp, 2011. - (Jlyumme xknaccuueckue Y4eOHHKH)
(Knaccuueckas yueOHas nutepatypa no ¢usuke). - ObC "Jlanp". - HeorpaHud. IOCTyT. -
ISBN 978-5-8114-1208-2

Tpetpsix, JILH. OcHOBBI TeOpuM ¥ TMPAKTHKH OOPaOOTKH IKCIEPUMEHTANBHBIX JTaHHBIX
[DnexTpoHHEI 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). - O5C "FOpaiit". - Internet access. - Heorpanud. goctym. - ISBN
978-5-534-08623-2
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0) nepuoouuecxkue uzoanus

- HET.
B) CRUCOK ABMOPCKUX MEMOOUUECKUX pa3pabomox

1. B cucreme ob6paszoBarensHoro moprama MI'Y  (http://educa.isu.ru/) pasmereHs

MCTOANYCCKUE MAaTEPpHAJIbI U 3aJaHHUs 110 JAHHOMY KYpPCY

2) baszbl ()aHHblx, qubOpMaL;MOHHO-CI’lpCZGO'{Hble U nouckosevle cucniemal
1) HB UT'V http://library.isu.ru/ru

2) DY3 «bubauorex» https://isu.bibliotech.ru/
3) DBC «Jlanw» http://e.lanbook.com/

4) 3BbC «PyxonT» http://rucont.ru

5) OBC «Ai#byke» http://ibooks.ru

V1. MaTepuajibHO-TeXHHYECKOe OOecreyenne JUCHUILUIUHBI (MO1Y/JIs1)

6.1. YuedHo-1a00paTopHoe 000py10BaHMeE:

JlaGopaTopHbIN NMPAKTHKYM BKJIIOYAET B ce0sl cleayroliee 000pya0BaHHE: YCTAHOBKH JIJIs
WCCIICIOBAHMS TJCIOMIETO pa3psiia, TOKOIEPEHOCa B BAaKyyMHOM JHOJE, TEPMOAJIEKTPOHHOU
OMHCCUH, 3apSDKECHHBIX YacTUI[ B CKPEIICHHBIX TOJSIX, IUIA3Mbl BBICOKOYACTOTHOTO pa3psja.
JIaboparopHas pabotra «MojearpoBaHUE JIBMKECHUS DJICKTPOHOB B JICKTPUYECKOM U MAarHUTHOM
MIOJISIX» TIPEJICTaBJIEHA B BUJIE BUPTYAIBHOW MOJIEIH.

Jnst 00pabOTKH TMOTyYEHHBIX B XOJI€ OKCIIEPHUMEHTA JAaHHBIX Ha MPAKTHYECKUX 3aHITHUSAX B
nabopaTopuu Kadeapbl UMEIOTCS KOMIIBIOTEPBI C COOTBETCTBYIOLIMM IIPOrPaMMHBIM 00ecrieueHHEeM
(Mono6mok AlO IRU T2105 P, 4 HoytOyk Lenovo B590).

HmeroTcst CMCKHM 3aJaHuid M METOIMYECKOE PYKOBOJICTBO B DJIEKTPOHHOM M TEYaTHOM

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 Bepcuu

nepuoandecku oOHoBmseTcs LleHTpoM HOBBIX HH(POpPMALMOHHBIX TexHonoruid UI'Y no
BCEMY YHUBEPCHUTETY.

2) LibreOffice. - (freeware). - YcioBus HCIOIB30BAHMUS 110 CCHUIKE:
http://ru.libreoffice.org/about-us/license/. — 6eccpouno.

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

00paboTku naHHbIX. — (freeware). — cBo0oIHOE POrpaMMHOE 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 31eKTPOHHbIE CPEeACTBA:
Ha aynuTopHBIX 3aHATHSAX CTYAGHTaMH JUIS pabOTHI CO CIIPABOYHBIMH MaTe€pHalaMH H

06pa6OTKI/I SKCIICPUMCHTAJIbHBIX IOAaHHBIX HWCIOJB3YHOTCA KOMIIBIOTCPhI € COOTBCTCTBYIOIIUM

nporpaMmMmHbIM obecrieuernreM (Mouno6ok AlO IRU T2105 P, 4 Hoyroyk Lenovo B590).

V1l. O6pa3oBaTe/ibHbIe TEXHOJIOTHH

Kypc ocHOBaH Ha OpUTrMHAJIBHBIX pa3zpaboTkax aBTOPOB. lIpoBoasTcs ciexyromue BHIIBI
3aHATHI: 1a00paTOpHBIE PaOOTHI.

HoBble 3HaHUS CTYIEHTHl TOJIYYalOT CaMOCTOSITEIbHO W3 METOAWYECKHX OIHMCAHUM.
IIpakTHyeckuM HaBbIKaM OHHM OOYy4aroTCsl MNpPH BBIIOJHEHMH JaOOpaTOpPHBIX paboT Mox
PYKOBOJICTBOM IIPEIOIaBaTeIsl.

B xozme mabGopaTopHBIX paboT CTYAEHT FOTOBUT OTHYET, BKIIOYAIOIIMK B cebe clemyromune
DJIEMEHTHI:  ONHMCAaHUE OJKCIEPUMEHTa, CXeMa, TaOJMUIBl SKCIEPUMEHTAIBHBIX  JIaHHBIX,
OCLMJIJIOTPaMMBI (TIPH HAJIMYUH, B BUAE CKPUHIIOTOB), OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

CTyleHTbl BBINOJHAIOT pabOThl HEOONBUIMMHU IpyINIamMu, 00CyXJas MOCIIeI0BaTEIbHOCTh
JCWCTBUI, U BMECTE aHAJIM3UPYIOT MOJIy4eHHBIE pe3yibTarhl. [locienoBaTelbHOCTh BBHIOTHEHUS
paboTHI 33/1a€TCs CIIETYIOUIM 00pa3oM:

1) TIpoBOIUTCS MHCTPYKTAX MO TEXHHUKE 0€30MaCHOCTH (Ha MEPBOM 3aHSTHH).

2) CTyaeHTBI 3HAKOMSITCS C TEOPETHYSCKUM MaTEPHAIOM.

3) 3HAaKOMCTBO C MepeyHeM MpHOOPOB M mpHHAIeKHOCTeH. CoOMpaHHe SIIEKTPHYSCKON
CXEMBI (€CJTM HYKHO), OJKJII0UeHHUE TPUOOPOB.

4) BBbINOIHEHUE YKCIIEPHMEHTA COTTIACHO X0y Pa0OThl, YKa3aHHOMY B METOIHUKE.

5) OOpaboTka SKCIIEPUMEHTAIBHBIX JaHHBIX. BHECEHHE COOTBETCTBYIOIIUX TaOJIHII,
rpadukoB, TUarpamMm B OTYET.

6) IloaroroBka W oopMiIEHHE OTYETa MO JIAOOpATOpHOU pPaboTe (B AMEKTPOHHOU (opme).
OTBeTbl Ha KOHTPOJIbHBIE BOIIPOCH B MeToanuKe. UeTkoe (popMynupoBaHe BBIBOAOB 110
pabore.

7) TloaroroBka K 3aIIUTe OTYETA (C yUYETOM M3YUCHHUS TEOPETHIECKOr0 MaTepuana).

8) 3amura oTyera.

VIll. OueHoyHble MaTepHaJIbl 1/l TEKYLEr0 KOHTPOJIS M NPOMEKYTOYHOM aTTecTAllNU

dopma TekyIero KOHTpouis: codeceoBaHne BO BpeMsl JIaOOpaTOpHBIX padoT, MPOBEpPKa OTUYETOB.

Jns gomycka K 3a4€Ty TpeOyeTcsl MOJHOCTBIO BBIIOJIHHUTH BCE JIaDOpaTOpHBIE, CAaTh OTYETHl U
00CYIHUThH C IperoiaBaTesieM MOJyUYeHHbIe Pe3yIbTaThl MO KaXJoi paboTe (B TOM YUCIIe OTBETUTH
Ha KOHTPOJIbHBIE BOIIPOCHI), IOJTYYUB IIPU 3TOM OTMETKY O Cllaye.

Bua npoMeXyTOYHOM aTTecTallii: — 3a4eT.

®onn oneHouHbIX cpeacTB (POC) nmpeacTaBieH B NPUIOKEHUH.
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8.1.1. OueHOYHbIE CPEACTBA I BXOAHOT'O KOHTPOJIA

HJ’I?I HU3YyUCHHUA JaHHOI'O KypcCa CTYACHT OOJI’KCH 3HATH OCHOBBI I/IH(i)OpMaTI/IKI/I, YMETH II0JIb30BATHCA

KOMITBIOTEPOM Ha NPOABHUHYTOM YpPOBHE, IMPOCIYIIATh MOJPOOHYIO TEXHUKY O€30MacHOCTH NIpU

paboTe ¢ COOTBETCTBYIOUIMM 000PYI0BAHUEM.

BX01HOM KOHTPOJIb HE MPETYCMOTPEH.

8.1.2. OuleHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS
[IpuMepHBIe BONPOCH U YIPAKHEHUM JIJIs1 TEKYIIETO KOHTPOJIS:

[IpuMepHBIii CIIUCOK BOMPOCOB TEKYIIETO KOHTPOJIS:

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)

3JIEKTPOHHAS YMUCCHS;
TEPMODJICKTPOHHAS! SMUCCHS;

ABTORJICKTPOHHASI SMHCCUS;

B3pbIBHASI DMUCCHSI;

BTOpI/ILIHO-BJIeKTpOHHaH OMHUCCHUS,

(hOTO3IEKTPOHHAS YMUCCHS;

(dhopMHPOBaHHE U TPAHCIIOPTUPOBKA IJIEKTPOHHOTO IMOTOKA;

crocoObl POPMUPOBAHUS FICKTPOHHBIX TOTOKOB Pa3INYHON HHTCHCUBHOCTH;
CHOCOOBI OTPAaHUYCHHS TIOMIEPEYHBIX Pa3MEPOB JICKTPOHHOTO TIOTOKA;
ANEKTPUYECKUE CITIOCOOBI YIIPABIICHUS IUIOTHOCTHIO 3JIEKTPOHOB;
MarHUTHBIE CIIOCOOBI YIIPABJICHHS CKOPOCTHIO 3JIEKTPOHOB,;
npeoOpa3oBaHue YHEPTUH SJIEKTPOHHOTO IMOTOKA B IPYTHE BHUJIbI SHEPTUU;
KaTOJOJIOMUHHUCIEHIIUS, KATOA0YCHIICHUE;

PEHTTEHOBCKOE HU3J1yYCHHUE;

MOHW30BaHHBIN ra3 M Imia3Ma;

3JIEMEHTApPHBIE NPOLIECCHI B IUIA3ME U HA ITOIPAHUYHBIX IIOBEPXHOCTSIX;
OCHOBHBIC MECTOObI reHepam/H/I I1IJIa3MBI,

MOJIEIH A1 OTIMCAHUS CBONCTB IJIa3MBbI;

THUIIBI TA30BBIX PA3PsI0B;

00I1Me CBOMCTBA IUIA3MBI;

SIBJIEHUSI TIEPEHOCA;

mjaa3Ma B MarHUTHOM MOJIE;

KOH€6aHI/I$[, HCYCTOI\/'I‘II/IBOCTI/I 1 ODMUCCHUOHHBIC CBOﬁCTBa I1IJIa3MBI,
W3Jy4YECHUE TUIa3MBbl;

METOABbI yCKOpeHI/ISI IIJTa3MEHHBIX ITOTOKOB,

JIMarHOCTHKA NTapaMEeTPOB IUIA3MBI;

HpI/IMeHeHI/Ie IIJIa3MBI B BJ'IGKTPOHI/IKG.

ITpuMmep 3amanuii B 1abopatopHoil pabore:

1. JlaGopaTopHasi padoTa: n3y4yeHue TOKONEPeHOCca B MJIa3Me TJIEIIIero pa3psia

CoOpaTh DSICKTPHUYECKYIO dYacTh CTeHaa. [lepeHecTw (WM HApHCOBaTh) CXEMY
SKCIEpUMEHTa ce0e B OTUET.

[IpunBuraTe aHoA K KaToy J0 3aXKHUTaHUs pa3psa, C MOMOIIBI0 PeOCcTaTa yCTaHOBUTD
paspsasbii Tok [ =10 MA.

VYnaanare aHox OT Karoja € IIaroM S5 MM, MOAJEpXKHUBas C IMOMOLIBIO peocTaTta
HEU3MEHHBIM pa3psaHbIi ToK. Ha kakaoM mare n3mepsATh HanpsbkeHue Ha paspsae U.
IIponiecc mpoBOIUTH IO TAKOTO PpAcCTOSIHMS KaToA-aHOJ X, IOKa BO3MOXKHO
MOIEPIKUBATE PA3PSIIHBIN TOK.
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[IpoBecTn onucaHHyIO NPOLEAYPY AJIA IATH 3HAYCHHUM Pa3psiAHOrO TOKA, YBEJIMYMBAs
€ro KaxIplil pa3 Ha 5 MA. JIJig KaXI0ro 3HAYCHHs] TOKA MOJ0MPATh MAaKCHMaIbHBII
NPOMEKYTOK U3MEHeHHs paccTosHus AX .

[Toctpouth TpapuKu 3aBUCUMOCTH U(X) JUIsL BCEX 3HAYEHHM pPa3psaHOrO TOKA.
AnnpokcuMHpoBaTh I'padUKU JMHEHHBIM TPEHIOM, OINpPENESIUTh B KaXIOM Cilydae
HAIPSHKEHHOCTD dMekTpudeckoro nomst £ =—dU/dx.

Ilomarast, 4Tr0 TOK paspsaa PaBHOMEPHO pAacCHpECNIeH IO CEYEHUIO ILIa3MEHHOIO

CT0J162, KOTOPOE NMPUHATH PABHBIM BHYTPEHHEMY CEHYEHHIO PaspsamHOil TpyOku S ~ 2

CMZ, HaWUTH I KXKXKA0ro ciiyvdas IJIOTHOCTb TOKa J ~ I/S .

ITo gopMyie HAlTH 3HAYEHHUS YAETLHON MPOBOIUMOCTH A, a TakKe ONpPEeNeIUTh s

KaXJI0T0 Cllydasl CTElICHb HOHU3auuun M= n/ N . Ha ocHOBaHuM pe3ynbTaTa CIENaTh

3aKJIFOYEHHE O MPUMEHUMOCTH 3akoHa Oma B JaHHOM ciydae. /[l OLlEHKH NMPUHSTH
3HAYEHUSI BXOISIIUX MApAMETPOB O X 10" 8m?, V=106 m/c.

Pesynbratel opopmuts B MS Excel B Buge Tabnun u nuarpamm. OgopMuts oTyer B
ANIEKTPOHHOM BHJIE.

OTBeTUTH Ha KOHTPOJIBHBIE BOIPOCHI.

[ToaroroBUTHCS K 3aIInTE.

8.1.3. Onenounble CpeACcTBa IS MPOMEKYTOUHON aTTecTaluu

MaTepI/IaJ'ILI AT IIPOBEACHU A TCKYHICTO U ITPOMEKYTOUYHOT'O KOHTPOJIA 3HAHUU CTYACHTOB:

N Komnereninm,
\9 Bun kxonTpoOIS KoHTponupyembie TeMbI (pa3aeibl) | KOMIIOHEHTBI KOTOPBIX
e KOHTPOJIHPYIOTCS
1 CobecenoBanue npu | MccnenoBanue TiIeOIIEro pa3psia [K-2
3aIUTe OTYeTa
9 CobecenoBanue pu | Vzydyenue TOKOIIEpEeHoca B [K-2
' 3alUTe OTYETA BaKyyMHOM JIHOJIE
CobecenoBanue pu | DIEKTPUUECKOE II0JIe YTpPO-BeUep H [1K-2
3. 3aIIUTe OTYETA ri00anpHas KapTHHA KOHBEKIIHH.
4 CobecenoBanue npu | zyuenue TEPMOAJIEKTPOHHON [1K-2
' 3alUTe OTYETA SMHUCCHHU.
CobecenoBanue mpu | JIBIbkeHHE 3apsDKEHHBIX YacTHI[ B [K-2
5. 3aIUTe OTYEeTa CKpPEILEHHBIX MTOJISX.
CobecenoBanue npu | UccnenoBanue IUIa3MBI TIK-2
6. 3aIIUTEe OTYETA BBICOKOYACTOTHOTO paspsiaa
CobeceioBane mpH MopenupoBanue IIBIDKEHUSA TIK-2
7. sammTe oTYeTa JNEKTPOHOB B  DJIGKTPUYECKOM H
MarHMTHOM TIOJISIX
TectupoBanue (Ipu [K-2
8. HEOOXOIMMOCTH) Bee pasaert

IIpyuMepHBI CIMCOK BOIPOCOB K 3aUETY

DJIeMEeHThI 30HHOU Teopur TBEpAbIX Tell. [[oHsITHE 0 BaJIEHTHOM 30HE U 30HE MTPOBOJUMOCTH.
JlnHaMuKa 3JIEKTPOHOB B KPUCTAJUIE. 3aKOH JUCTIEpCUH, () PEeKTUBHAS DIIEKTPOHHAS Macca.

[ToBepXHOCTHBIN MOTCHITMAIBHBINA Oapbep. 3aBUCUMOCTb SHEPTHH JIEKTPOHA OT KOOPAMHATHI
BOJIM3M IOBEPXHOCTHU KPUCTAILIA.
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- Tepmosnexrtponnas  smuccus. @Popmyna  Puuapacona-/IpmmModHa.  PacnpeneneHue
TEPMOIIEKTPOHOB IO 3HEPIUsAM. 3aBHUCHMOCTb TOKa TEPMOAMHMCCHH OT 3aICpPKUBAIOLICTO
IIOTEHIMAA.

- TepMo3ieKkTpoHHas 3MUCCHS ¢ yeKopstomuM nosieM. Dpdext LoTTku.

- ABTO3JEKTpOHHAs 3MHCCHUsL. MoJieNb MOTEHIMAIBHOT0 0apbepa. 3aBUCUMOCTh TOKAa YMUCCUU
OT JIEKTPUYECKOTO OIS,

- ®orosnexTponHas smMuccus. CriekTpaibHasi 3aBUCUMOCTh (JOTOTOKA.

- BropuyHas 5>ieKTpOHHas SMHUCCUSA. ODHEPreTUYECKUH CHEKTP BTOPUYHBIX JJIEKTPOHOB.
KauectBennas teopuss BOD. B3pbiBHas aMuccusi, Ka4eCTBEHHAs TEOPUSI.

- IlosiBeHUe ¥ UCUE3HOBEHUE 3aPSKEHHBIX YaCTHUL] B Ta30BOM pas3psle. YIPyrue U HEyInpyrue
CTOJIKHOBEHHUSI 4YAaCTUI, KaHaJbl HEYyNpyTrux morepb. VoHM3ammss M peKOMOMHALUS.
Honunzammonnoe paBHoBecue, popmyia Caxa. 3akon Oma ¥ OTKJIIOHEHHUS OT HETO.

- Buapl ra3oBsIx pa3psaa0B: Ayra, TJICIOIIKN pa3psil, KOpOHANIbHbIN pa3pal. CaMoCTOSATENbHbII
U HECAaMOCTOSITEJIBHBIN pas3psibl. YclIoBUE camonoanep:kanus paspsna. Kpusas [lamena.
CrpyKTypa Tieromero paspsia.

- ToxomepeHoc B Bakyyme. OrpaHudyeHue Toka OOBeMHBIM 3apsioM. 3akoH Yailnga-
Jlearmropa («3aKkoH 3/2»).

- IlapannenbHbIi My4YOK 2JEKTPOHOB B BaKyyMe. BUpTyanbHbIl KaTox.

- lIpocTpaHCTBEHHBIN 3aps]l B IEKTPOHHBIX Iy4yKax. PacmmpeHue Imydka mojJ ACHCTBUEM
oobeMHoro 3apsaa. GokycupoBka myuka snektponamu. Ilymka [upca.

- CKOpOCTH 3J€KTPUUECKOr0, IPaJIMEHTHOTO0 U HHEPLMATIBHOTO JIpeiida.

- ®opmyna Caxa Kak cIeICTBHE IPUHLIMIIA JETAIBHOTO PABHOBECHS

- 3akoH Oma 13 KUHETHUYECKOTO YpaBHEHUS

- CoxpaHenue aguadaTHYECKOro MHBApUaHTa B MPOOOYHOM JIOBYILIKE

- Pacnpenenenue noreHnuana BAo0Ib cTo10a B TICIOLIEM pa3pse

- Otnnune kopoHanbHOU U JITP n3nyuyaTenbHbIX Mojenen

IIpumep TecTOBBIX 3aIaHUI )i MPOBEePKU CHOPMHUPOBAHHOCTH KOMIETEHIUH, YKAa3aHHBIX
Bbime m.111:

1. OchosHbIM yCr08UeM Cyuecmeo8anuusi 00beMHO20 3apsod 6 8aKYYMHOM OUOOe SemCs
a. npegvlileHue MoKa IMUCCUU HAO AHOOHBIM MOKOM
0. PaBeHCmMeo MOKA HIMUCCUU U AHOOHO20 MOKA
8. npegvlilleHUe AHOOH020 MOKA HAO IMUCCUOHHBIM
2. Paboyum pedcumom 8axKyymMH0o20 Ouo0d s61semcs
a. pexcum HACLIWeHUs.
0. pesicum 00veMHO20 3apsaoa
8. 1obou yuacmok BAX ouooa
3. B 00nopooHnom mazHumnom none mpaexmopuel 31eKmpona A61sAemcs
a. cnupanw
0. napaboaa
8. eunepboona
4. Hanpscennocmos 00HOPOOHO20 2NeKMPUYECKO20 NOJIA MeNCOY 08YMs NAPALIENbHbIMU
naacmuHamu
a. yMeHbUaemcs. 0m Kamood K aH0Oy
0. yseruuusaemcs om Kamood K aHo0y
8. HeusMeHHa
5. BmopuyHas 21eKmpoHHAs SMUCCUSL — MO UCNHYCKAHUE 2NeKMPOHO8 NOO Oelicmauem
a. Hazpesamusl
0. IEKMPOMACHUMHO20 U3NYYeHUs
8. BHEULIHE20 INIeKMPULeCcK020 NoJs
6. 30H008ble MEMOObL UCCIEO08AHUA NAA3ZMBL NO3BOIAIOM ONPEOeUmb
a. CPeOHION IHEP2UIO INIeKMPOHO8
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0. KOHYEHMPAYUI0 AMOMO8 8 8030YHCOEHHOM COCIOSHUU
8. memnepamypy HelmpaibHOU KOMNOHEHMbl NAA3Mbl
7. Cxopocmu Opetigha 31eKmpoHO8 — 3MO CKOPOCMb.!
d. Menlo6020 XaA0MUYECK020 0BUNCEHUS
0.CKOpOCMb 0B8UNCEHUS. INEKMPOHO8 HA BHEULHEl OpOUume amoma Uil MOJLeK)ibl
8. CKOPOCMb HANPABIEHHO20 OBUNCEHUSL B00Ib CUNOBLIX JTUHULL NOJIS
8. Vrascume eounuyvl usmeperus 0asieHus:
a. 33%lla
0.33%H/m2
8. 33%mopp
2. 100%cm2/c
9. Kakoe svipasicenue nosicusiem npuHyun pabomsl mepmonapHo2o 0amyuxa 0aeieHus?
a. Baxyym nioxo nposooum menio
6. Ionuocenue oaenenus 6vizbléaenm OXJIANCOEHUE OCMAMOYH020 2A3a
10. Conocmasbme munvl HACOCO8 U NPUHYUNDBL UX OCUCMBUSL

DotrcekmopHwlli Hacoc 853KOCMHOE B3aumooelicmseue Nomoka 2aza u
naposou cmpyu

Jluggysuonnwiii Hacoc ouggysua eaza 6 nap paboueil dH#cuokocmu
Hacoca

IInacmunuamo-pomopuwiil Hacoc MexXaHuyeckoe nepemewjeHue 2aza uz paboueco
00véma 8 ammocghepy

Maenumopaspsonviii Hacoc KamooHoe pacnvlieHue mumana u paspsio
Ilennunea

Paszpabopunxn:

npodeccop, 3aB.kadeapoi, A.¢p.-m.H.  B.JL, [TanepHsbiii
(noonucs) (3anumaemas OOAHCHOCHb) (uHuyuanvl,
Gpamunus)
IOLICHT, K.(.-M.H. A.A., YepHbIX
(noonucw) (3anumaemas OOANCHOCMb) (uHuyuanwl,
Gpamunus)

[Iporpamma cocrtaBieHa B cooTBeTcTBUM ¢ TpeboBanusMu PI'OC BO mno HampaBieHHIO
noarotroBku 03.03.02 dusuka.

[Iporpamma paccmoTpeHa Ha 3acenannu kadenpsl 001Iel u kocmudeckont puzuku UT'Y
«_14 » _wmapra 2022 .

IIpotokon Ne _8 , 3aB. kadenpoit @- B.JI. ITanepHsIii

Hacrosimmasi mporpamMa He MoKeT ObITh BOCIpPOU3BeleHA HHU B Kakoil ¢opme 0e3

NpeABapuTeJIbHOI0 NMCHbMEHHOI0 pa3pelieHust kKadeapsi-pa3padoTynka NporpaMmmsl.




