MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noaroroBku/cnenuajabHoctsh: 12.03.04 Buorexnuueckue CHCTEMbI H TEXHOJIOTHU
HaumenoBanue o0pa3oBare/ibHOM NporpaMmbl . buorexnuveckue U MeIMUMHCKHE ANNAPATHI U CUCTEMBI
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajJaBpuaT

®opma o0yuenusi: OuHas

PabGouyasi nporpaMmma IuCUUIIMHBI

OU3UKA
BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/iLHOM OGs3aTenpnast
NMPOrpaMMbl:
Ne qucHMIUIMHBI 10 y4eOHOMY B1.0.08
TJIAHY:

1 cemectp - 5;

TpyaoeMKOCTh B 3a4eTHBIX 2 cemecTp - 6;

eMHUIAX: 3 cemectp - 5;
BCero - 16
Yacos (Bcero) mo yuebnomy 576 waca
IJIAHY:
1 cemectp - 32 yaca;
Jlexkuuu 2 cemectp - 48 yaca;

3 cemectp - 32 yaca;
Bcero - 112 yacon

1 cemectp - 32 yaca;
2 cemecTp - 32 yaca;
3 cemecTp - 16 yacos;
Bcero - 80 yacon

HpaKTuqeume 3aHATHA

1 cemectp - 16 yacos;
2 cemecTp - 16 yacos;
3 cemecTp - 16 yacos;
Bcero - 48 yaca

JladopaTopHbie padoThI

1 cemecTp - 2 yaca;
2 cemecTp - 2 yaca;
3 cemecTp - 2 yaca;
BCero - 6 yacos

Koncynbranumn

1 cemectp - 97,5 yaca;

2 cemectp - 117,5 yacos;
3 cemectp - 113,5 yacos;
Bcero - 328,5 yaca

CamocrosiTesbHasi padora

B TOoM uncJje Ha KII/KP He NMPeIycMOTPEeHO YUeOHbIM MJIAHOM

HWnas koHTakTHast padora NPOBOANTCS B PAMKAX YACOB AyAUTOPHBIX 3aHATHI

BKJIIOYAs:
TecTupoBanue
KontpoasHnas padora
JlabopaTopnasi pa6ora

HpOMe)KyTO‘[HaH aTrrecranusd:

JK3aMeH 1 cemectp - 0,5 yaca;
JK3amMeH 2 cemectp - 0,5 yaca;
JK3amMeH 3 cemectp - 0,5 yaca;

Bcero - 1,5 yaca
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NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney, 3enenykuHa E.B.
[IpenomaBaTelib Waenmvdmiatop RO90T7099-ZelepukinaYVv-3130dc0 E.B. 3enenykuna
COI''TACOBAHO:
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PykoBogutens manene YKuxapesa I B.
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MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HHUY «M3U»

CeeneHuna o enagensue L3N M3KU

Bnaaeney

Lanumosa E.B.

WaenTndukatop

Rf4bb1f0c-ShalimovaYV-f267ebd§

E.B. Ilanumosa




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Leab ocBoeHMs AMCHMILVIMHBI. (HOPMHpPOBAHHE €CTECTBEHHOHAYYHOIO MHPOBO33PEHUS, a TaKKe
YMEHUS TPUMEHATh 3aKOHBI (U3UKU Ui PEIICHHs TMPAKTHUYECKUX 3a1ad [0 CBOEMY Mpoduiro

IHOATrOTOBKH

33[[3‘11/1 AUCHHUIIIMHBI

- U3YUCHUC OCHOBHBIX (1)I/I3I/ILI€CKI/IX HBHCHHﬁ;
- OBJIaACHUC (byHI[aMeHTaJILHLIMI/I IMOHATHUAMUA, 3aKOHAMH U TCOPUAMU (1)I/I3I/IKI/I, a TaKXKC
MCTOAaMU (1)I/IBI/I‘ICCKOI"O HCCICa0BaHUsA,
- OBJIAAICHUC ITpUEMaMHU U MCTOJaMH PCHICHUSA KOHKPCTHBIX 3a/la4 U3 pa3JIMYHbIX oOiacreit

(076370478

- q)OpMI/IpOBaHI/Ie HAaBBbIKOB ITPOBCACHUA (1)I/ISI/II-IGCKOI‘O 9KCIICPUMCHTA, YMCHHS BbIACIIUTD
KOHKPETHOC (bHBPI“ICCKOC COACPIKAHUC B IIPUKIAJHBIX 3agavdax 6y,Hy1HCﬁ JCATCIIBHOCTH.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JUCHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMH JOCTH/KEHUS] KOMIIeTEeHIHIi:

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-1 Cnocoben
PUMCHSITh
€CTeCTBEHHOHAYYHbIC U
OOLIEMH)KEHEPHbIE 3HAHUS,
METO/Ibl MATEMATHYECKOTO
aHaJIM3a U MOJICTTUPOBAHUS
B MH>KEHEPHOU
JeITeILHOCTH, CBSI3AHHOM C
pa3paboTKOM,
MPOCKTUPOBAHHUEM,
KOHCTPYHPOBaHHEM,
TEXHOJIOTHUSIMHU
MIPOU3BOJICTBA U
IKCILTyaTaIluu
OMOTEeXHUUYECKUX CHCTEM

W/1-1lonk-1 3naeT
(dyHaMeHTaJIbHbIE 3aKOHBI
HOPUPOJIBI U OCHOBHBIE
¢duznueckue u
MaTeMaTHYeCKUe 3aKOHbI

3HATH:

- OCHOBHbIE (PU3UYECKUE SIBICHUS, 3aKOHbI
MEXaHUKH M UX MAaTEMaTUYECKOe
OTHCAaHUE;

- CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH U UX
MaTeMaTHYeCKOE OMMCAHUE;

- OCHOBHBIE (PU3NUYECCKHUE SIBICHUS, 3aKOHBI
MOJIEKYJISIPHOM (PU3UKU U TEPMOJAUHAMUKH
U UX MaTeMaTH4YE€CKOE OMHUCAHMUE;

- OCHOBHbIE (PU3UYECKHUE SIBICHUS, 3aKOHBI
KBAaHTOBOW (PM3UKHU M MX MaTEMaTUYECKOE
ONUCAHUE;

- OCHOBHBIE (PU3HYECKUE SIBJICHUS, 3aKOHBI
ONTHUKU U UX MAaTEMATUYECKOE ONHCAHUE;
- OCHOBHBIE (PU3HYECKUE SIBJICHUS, 3aKOHBI
ANEKTPOCTATUKU U UX MATEMATHYECKOE
OIMCaHUE.

OIIK-1 Cnocoben
MPUMEHSITh
€CTECTBEHHOHAYYHbIE U
oOlIeMHKeHEepHbIE 3HAHUS,
METOAbI MATEMATHYECKOTO
aHaJIM3a U MOJICTTUPOBAHUS
B MH)KEHEPHOM
JIeSITeIIbHOCTH, CBSI3aHHOM ¢
pa3paboTKOH,
MIPOEKTUPOBAHUEM,
KOHCTPYHPOBAHUEM,
TEXHOJOTHSIMHU
MIPOM3BOJICTBA U
IKCILTyaTaluu
OMOTEXHUYECKUX CHUCTEM

N-20mk-1 [Ipumenser 3HaHus
€CTECTBEHHBIX HayK U
MaTeMaTHYECKUE METOJIBI JJIst
peleHus 3aaa4
TEOPETUYECKOTO H
MPUKIIAQJHOTO XapakTepa

YMETh:

- OIIPEAEIIATh, KAKAE 3aKOHBI
MOJIEKYJISIPHON (PU3UKH U TEPMOAMHAMUKHU
00yCIIOBIMBAIOT SIBJICHUS WJIHU MPOLIECCHI B
YCTPOMCTBAX pa3Iu4HON (hru3ndecKoi
MPUPO/IBI, U BBIIOIHATH IPUMEHUTENBHO K
HUM IIPOCTBIE TEXHUYECKUE PACUETHI;

- OIIPEAEIIATh, KAKWE 3aKOHbI MEXaHUKH
00yCJIOBIMBAIOT SBJICHUS WIH IPOLIECCHI B
YCTPONCTBAX pa3IuIHON PU3NUECKON
IIPUPO/IBI, U BBIIOJIHATH IPUMEHUTENIBHO K
HUM IIPOCTBIE TEXHUYECKUE PACUETHI,

- OIPENENATh, KAKME 3aKOHBI KBAHTOBOM
($bu3UKHA 00YCIOBIMBAIOT SBJIICHUSI WA
IIPOLIECCHI B YCTPOMCTBAX PA3IM4YHOU
(bu3nyecKoil mpupoabl, U BHIIOIHATh
IIPUMEHHUTEIBHO K HUM IIPOCTBIE




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

TEXHUYECKHUE PACUETHI;

- OIIPEACIIATh, KAKHE 3aKOHBI OIITUKHU
00yCJIOBIMBAIOT SBJICHUS WM IPOLIECCH] B
YCTPOMCTBAX PA3IUYHON (HU3HUECKON
IIPUPOJBI, U BBIIOJIHATH IPUMEHUTEIIBHO K
HUM IIPOCTBIE TEXHUYECKUE PACUETHI,

- OIPEIENATh, KAKUE 3aKOHBI
AJIEKTpOMarHeTu3Ma o0yclIOBIMBAIOT
SIBJICHUS WIH IIPOLIECCHI B yCTPOUCTBAX
pa3NuYHON (PU3HMUECKON IPUPOIBI, U
BBITOJIHATh IPUMEHUTEIIBHO K HUM
IIPOCTHIE TEXHUYECKUE PACUETHI;

- OIPEIENATh, KAKUE 3aKOHBI
AIIEKTPOCTATUKU O0YCIOBIMBAIOT SBJICHUS
WM IIPOLIECCH] B YCTPOMCTBAX pa3IM4HOM
($u3nYeCKOil MPUPOBI, U BBITOJIHATH
IIPUMEHUTEIBHO K HUM IIPOCTBIE
TEXHUYECKUE PACUETHI;

- IPUMEHATh OCHOBHBIE (PU3NYECKUE
SIBJICHM 1, 3AKOHBI JJIEKTPOMAarHeTu3Ma u
UX MAaT€MaTH4YECKOE ONHUCAHUE K PELIECHUIO
3aj1ad;

- IPUMEHATh OCHOBHBIE (PU3NYECKUE
SIBJICHM S, 3AKOHBI JJIEKTPOCTATUKH U UX
MaTeMaTU4YeCKOe OIUCAaHUE K PELICHUIO
3a1adg;

- IPUMEHATh OCHOBHBIE (PU3NYECKHE
SIBJICHMS1, 3aKOHBI MEXaHUKHU U UX
MaTEeMaTU4YECKOe OIUCAaHUE K PELICHUIO
3a1a4.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCHUTCA K OCHOBHOM TmpodeccrmoHambHONW 00pa3oBaTelbHONW Iporpamme
buorexnuueckne m MenuuuHCKHUE anmapatel U cuctemsl (manee — OIIOII), HampaBieHHs] MOATOTOBKH
12.03.04 buoTexHMYECKHE CHUCTEMBl W TEXHOJOTHH, YPOBEHb 0OOpa3oBaHUs: BBICIIEE OOpa3oBaHUE -

OakanaBpuar.

Tpe60BaHI/ISI K BXOJHBIM 3HAHUSIM U YMCHUAM .
- 3HAaTb OCHOBHBLIC OIIPCACIICHH A, 3aKOHBI U TCOPCMBI KypCa (I)I/ISI/IKI/I Ha YPOBHC CPCOHETO O6H.[CTO

oOpazoBaHus

- YMETh pelIaTh TUIIOBBIE 33/1a4K Kypca GU3UKU Ha YPOBHE CPEAHEr0 00IIero o0pa3oBaHus

Pe3ynbrarel 00yueHUs, MOIy4SHHbIE IPU OCBOEHUH HUCHUIUIMHBI, HEOOXOAUMBI IPU BBIOJTHEHUN
BBIITYCKHON KBaTH(PUKALIMOHHOMN pabOoTBHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHIUIUTMHBI COCTaBIsIeT 16 3aueTHBIX euHuIl, 576 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Du3rYECKHEe OCHOBBI 70 1 14 10 | 16 - - - - - 30 - Camocmosamenvnoe usyuenue
MEXaHUKH meopemuueckozo mamepuana: Visyaenue
1.1 dusnvyecKrue 0CHOBBI 70 14 10 | 16 - - - - - 30 - JTOTIOJTHUTEIBHOTO MaTepraia 1o pa3aeiy
MEXaHUKHU "®du3nyecKkue OCHOBBI MEXaHUKH"
Il0o020mo8Ka K npaKkmu4eckum 3auamuam:
W3yuenne maTepuana no paszaeny "dusnueckue
OCHOBBI MEXaHUKH", TOJITOTOBKA K
BBITIOJTHEHHIO 33/IaHUN HA TPAKTHICCKUX
3aHITUAX
Iloozomoeka K nabopamopnoii pabome: J1ist
BBITIOJTHEHHS 3a/IaHUI 110 Tab0paTopHOii paboTe
HEOOXOAUMO TPEBAPUTEIHLHO U3YUHUTh TEMY U
3aJ1a4¥ BBITIOJHEHUS 1abopaTOpHO# paboTsl, a
TaK)Ke U3YYUTh BOIIPOCHI BapUAHTOB 00pabOTKU
Pe3yJIbTaTOB MO U3Y4YEHHOMY B pasjele
"®@u3nyecKrue OCHOBBI MEXaHUKH'" MaTepuaty
H3yuenue mamepuanog iumepamypnolx
UCHOYHUKOB:
[1], ctp. 17-160
[3], cTp. 8-75
[4], cTp. 4-29
[6], cTp. 5-72
[9], cTp. 5-86
2 DeMEHTBI 14 6 - - - - - - - 8 - Camocmoamensroe usyuenue
CreuaIbHOW TEOpHH meopemuyieckoz0 mamepuana: Vzyuenue
OTHOCHTEJILHOCTH JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
2.1 OneMeHTHI 14 6 - - - - - - - 8 - "DIeMEHTHI CIeNNaIEHON TEOPHU

CIIEMAJIbHON TEOPUH

OTHOCHUTEIBLHOCTH"




OTHOCUTCJIbHOCTHU

H3yuenue mamepuanog 1umepamypuoix
UCIOYHUKOB:

[1], cTtp. 217-243

[3], ctp. 84-105

OCHOBBI MOJICKYJISIPHOM
¢u3uKy u
TEPMOIMHAMHUKH

60

12

16

26

3.1

OCHOBBI MOJICKYJISIPHOM
¢u3uKy u
TEPMOIMHAMUKH

60

12

16

26

I10020mo6Ka K npaKmu4eckum 3auAMuaM:
Wzyuenne matepuana mo pa3zneny "OcHOBEI
MOJIEKYJISIPHOH (DM3UKA M TEPMOJANHAMUKH",
MOATOTOBKA K BBIIOJIHCHUIO 3aJaHNH Ha
MPaKTHIECKNX 3aHATHIX
Camocmoamenvhoe usyuenue
meopemuueckozo mamepuana: Visyaenue
JIOTIOJTHUTEJIBHOTO MaTepHaia o paszieny
"OCHOBBI MOJICKYJISIPHON (pH3HKH 1
TepMOIMHAMUKH"
Ilodzomoeka K nabopamopnoit padome: Jns
BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
HEOOXOANMO MPEIBAPUTEIBEHO U3YIHTh TEMY 1
3a71a4¥ BBITIOJHEHHMS JTaOOpaToOpHOI paboTHI, a
TaK)Ke M3Y4UTh BOIIPOCHI BApHAHTOB 00pabOTKN
PE3yJIBTATOB MO U3YUYEHHOMY B paszeie
"OCHOBBI MOJIEKYJISIPHOM (DPU3UKH U
TePMOAMHAMUKH' MaTepHalry
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:

[1], ctp. 262-356

[3], cTp. 106-164

[4], cTp. 34-51
[6], cTp. 73-108
[9], eTp. 114-161

DK3aMeH

36.0

0.5

335

Bcero 3a cemectp

180.0

32

16

32

05

64

335

Hroro 3a cemecTp

180.0

32

16

32

0.5

97.5

DJIeKTPOCTATUKA

84

18

18

40

Camocmoamenbroe uzyueHue

4.1

DNIeKTpOCTaTUKA

84

18

18

40

meopemuueckozo mamepuana: VIsyaenue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"DnekrpocraTuka

ITodz0moeka Kk npakmuyecKum 3aHAmuaM:
N3yueHnue marepuana o pasaeny
"DnekTpocTaTuka”, MOArOTOBKA K BBHITTOJHEHUIO

7




3aJaHUi Ha NIPaKTHYECKUX 3aHATHIX
Ilodzomoeka K nadopamopnoit padome: Jlns
BBITIOJTHEHUS 33/1aHUH 110 JJabopaTopHOH padboTte
HEo0XOAMMO MPEeABapUTEIILHO U3YIUTh TEMY U
3a[auH BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaKXKe M3YYUTh BOMPOCH BAPHAHTOB 00pabOTKH
PE3yIbTaToB 110 H3YYEHHOMY B pasjeie
"DnexTpocTaTHKa" MaTepHUaIry

H3yuenue mamepuanos numepamypHsix
UCIOYHUKOB:

[2], cTp. 11-95
[3], cTp. 182-251
[5], ctp. 4-32
[7], ctp. 4-65
[9], cTp. 162-213
[10], cTp. 4-103
[16], cTp. 4-103

QHCKTpOMaFHGTI/ISM

84

22

14

40

CamocmoamenbHoe usyueHnue

5.1

QHCKTpOMaFHGTI/ISM

84

22

14

40

meopemuyeckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia 1o pa3aery
"DnexkrpoMarHeTusm"
Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
N3yueHnue marepuana no pasaeny
"DnekTpoMarHeTu3M", MOArOTOBKA K
BBITIOJTHEHHIO 33/IaHUH Ha MPAKTUYECKUX
3aHATHUIX
Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BEITIOJTHEHUS 3aJaHU TI0 JTaAO0OpaTOpHOU paboTe
HEO0XOIUMO TIPEABAPUTEIHFHO U3YyIUTh TEMY H
3a[1a9 BBHITIOJTHEHHUS TA00paTOpHOU paboTHI, a
TaKXKe U3YYUTh BOMPOCH BAPHAHTOB 00pabOTKH
PEe3yJIbTaTOB MO U3YYEHHOMY B pasjeie
"OnexTpoMarseTusm" MaTepuany
H3yuenue mamepuanog numepamypusix
UCHOYHUKOB:

[2], cTp. 98-235

[3], cTp. 270-353

[5], cp. 33-59
[8], ctp. 477




[9], cTp. 214-287
[10], ctp. 104-175
[16], cTp. 104-175

Konebanus u BOIHBI

12

Camocmoamenbroe uzyueHue

6.1

Konebanus 1 BOIHBI

12

meopemuyueckozo mamepuana: Vzyuenne
JIOTIOJTHUTEIBHOTO MaTepHaa o pasjieny
"Konebanus 1 BOJIHBI"

Hzyuenue mamepuanos iumepamypHslx
UCHOYUHUKOB:

[2], cTp. 181-210
[3], ctp. 358-410

DK3aMeH

36.0

0.5

33.5

Bcero 3a cemecTp

216.0

48

16

32

0.5

84

335

Hroro 3a cemecTp

216.0

48

16

32

0.5

1175

BonnoBas onrtuka

62

16

30

Camocmosamenbroe uzyueHnue

7.1

BonnoBas onrtuka

62

16

30

meopemuueckozo mamepuana: N3ydenne
JIOTIOJTHUTEIBHOTO MaTepraa 1o pasaery
"BonHoBas ontuka"

Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
W3yuenue marepuana no paszaeny "BonHoBas
ONTHKA", NOJrOTOBKA K BBIIOJHEHUIO 3aJaHUM
HAa MPAKTHYCCKUX 3aHIATHIX

Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBITIOJTHEH U 33IaHMI 10 TabopaTopHoi paboTte
HE00X0IMMO MPEABAPUTENHHO U3YUUTh TEMY U
3aJ]a4y BBITIOJHEHUS J1abopaTOpHOH paboTsl, a
TaK)K€ U3Y4YHUTh BOMPOCHI BAPHAHTOB 00paboTKH
PEe3yNbTATOB MO U3YUYEHHOMY B paszeine
"BonHoBas onTuka" Matepuany

H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:

[2], cTp. 316-479
[3], ctp.420-475
[12], cTp. 4-38
[13], cTp. 441
[14], cTp. 467
[15], cTp. 890

KBanTtoBast ontrnka

52

30

Iloozomoeka K npaxKkmudecCKum 3anamuiam.

8.1

KBanTtoBast ontrnka

52

30

Wzyuenne matepuana mo paszgeny "Ksanrosas

9




onTHKa", OATOTOBKA K BHITTOJHEHUIO 33 JaHUH
Ha MPaKTHYECKUX 3aHATUIX
Ilodzomoeka K nadopamopnoit padome: Jlns
BBITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOOXOANMO NPEIBAPUTENBHO U3YIUTh TEMY U
3a[auH BBITIOJTHEHUS 1Tab0paTOpHOI paboTEH, a
TaKXXe M3YYUTH BOMPOCH BAPHAHTOB 00pabOTKH
PE3YNIBTATOB MO U3YYEHHOMY B paszeie
"KBaHTOBas OonTHKA" MaTepHaIy
Camocmoamenvnoe usyuenue
meopemuueckozo mamepuana: Visyaenue
JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
"KBantoBas ontuka"
H3yuenue mamepuanog 1umepamypnolx
UCIOYHUKOB:

[3], cTp. 478-501

[11], cTp. 9-46

[12], cTp. 39-64

[13], cTp. 42-71

[14], cTp. 74-120

[15], cTp. 91-136

KBanroBast Mexanunka

30

[ee]

20

Iloozomoeka Kk nadopamopnoii pavome: Jns

9.1

KBanroBast Mexanunka

30

20

BBITIOJTHEHUS 33/IaHUH 110 TabopaTopHoi paboTe
HEO0XOIUMO NPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1a4y BBITIOJHEHUS 1abopaTOpHOH paboTsl, a
TaKXKe M3Y4UTh BOIPOCH BAPHAHTOB 00pabOTKH
Pe3yIBTATOB 110 U3YYEHHOMY B pasjeie
"KBanToBas MexaHuka" Marepuany
I10020mo6Ka K npaKmu4eckum 3auAmuam:
Wsyuenue marepuana no paszaeny "Ksanrosas
MEXaHHKa'", TI0JI'OTOBKA K BHITTOJHEHHIO
3aJaHUi Ha IPaKTHYECKUX 3aHATHIX
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Vzyaenue
JIOTIOTHUTEIHHOTO MaTepraa o pasiery
"KBanToBas MexaHuka"

H3yuenue mamepuanos 1umepanmypHsix
UCIOYHUKOG:

[3], c1p.504-528; 578-589; 607-619
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[11], cTp. 46-229

[12], cTp. 65-82
[13], cTp. 72-88
OKk3aMeH 36.0 - - - 0.5 - 33.5
Bcero 3a cemecTp 180.0 32 16 16 0.5 80 335
Hroro 3a cemecTp 180.0 32 16 16 2 - 0.5 1135
HUTOro 576.0 - 112 48 80 6 - 15 3285

IIpumeuanue: Jlex — nexnuu; JIab — mabopatopusie padotsl; [1p — npaktuueckue 3anarusi; KIIP — ayautopHbie KOHCYIbTAIIMN 110 KYPCOBBIM

npoektam/padoram; UKKII — nnauBHTyanbHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTaIlMK IO pa3ienaM
mucuuiuinHel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymumii KoHTposb; [TA — npomexxyrounas

arrecranusa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Qusuyeckue 0cHOBbL MEXAHUKU

1.1. ®duznueckrie OCHOBBI MEXAHUKHU

[Mpenver ¢usukn. Duzmdeckue monenu. MexaHuka. KuHemaTka MaTepuUaTbHOW TOYKH.
Ckopoctb, yckopeHue. HopmanbHOe M TaHreHuuanapHOEe yCKOpeHHs. KuHemaTuyeckuil 3aKoH
JBWKECHHSI MaTepUaJbHONM TOYKH. KumHeMaTmka IOCTYNaTeabHOTO M BPAIATEIbHOTO JBHKCHHUS
TBepAOro Tena. CBA3b YIIOBbIX KMHEMATHYECKUX MapaMeTPOB C COOTBETCTBYIOIIMMU JTUHEHHBIMU
BennunHaMu. [IpeoOpazoBanus ["ammies. MexaHudeckuid MPUHIMIT OTHOCUTENBHOCTH [ anmmies.
JluHaMuKa MaTtepuaabHON TOYKH, CUCTEMbl MaTE€PUAIbHBIX TOYEK U MOCTYNATEIIbHOIO JBUKEHUS
TBepAOoro tena. LleHTp Macc MEXaHMYECKOM CUCTEMBI M 3aKOH €ro JBMKEHHUs. J[MHAMUKa TBEPAOTO
T€a, BpAlaTEeIbHOE U IOCTYNATelIbHOE JIBHKEHHE. MOMEHT HMMITyJIbCa MaTepUalbHOM TOYKU U
TBEPAOIrO Teja OTHOCUTEIBHO HEMOABM)KHOIO ILieHTpa. CBs3b MEXIy MOMEHTOM MMILYJIbCa U
YIJIOBOM CKOPOCTBIO, TEH30p WHEpuMH. [J1aBHBIE OCH HWHEpPUUHU, MOMEHT HWHEpPLUUH Teia
OTHOCUTENBbHO ocu. Teopema IlIteitHepa. MOMEHT CUJIBI OTHOCUTEIBHO HENMOABUKHOW TOYKH,
OTHOCHUTEJIbHO HEMOJBWXKHOMU och. OCHOBHOE ypaBHEHHE JAMHAMUKH BpalIaTEIbHOTO JBUKEHUS
a0COJIIOTHO TBEPJOTO TeJla OTHOCUTEIBHO HETOABMXKHOM ocH. Ilnockoe nBukeHHe TBEPIOro Teina,
JUHAMUKA TUIOCKOTO JBUKEHHUS. 3aKOHBbI COXPAHEHHUS B MEXaHUKE. 3aKOH COXPaHEHUs UMITYJIbCA.
3aKOH COXpaHEHUsS MOMEHTa umiyibca. JHeprus. Pabora. Kunernueckas sneprust. Kuneruueckas
SHeprusi Bpamlarouierocs tena. KuHeTuueckass SHEpPrusi MEXaHUYECKON CUCTEMBI M €€ CBS3b C
paboToil BHEIMIHUMX W BHYTpeHHUX cuil. KoHcepBaTuBHbIE M HEKOHCEPBATUBHBIE CHJIBI.
[TorenuumansHeie nons. [loTeHnnanbHas sHEPryusi MaTepUuaIbHON TOYKA U CUCTEMBI MAaT€pUAIbHBIX
touek. Ilonme ueHTpanbHbIX cwil. MexaHuueckas HSHEPrusi CUCTEMBbl Tell. 3aKOH HM3MEHEHHs U
COXpaHEHUSI MEXaHHUUECKON YHEPTHU CUCTEMBI TeNl. Y Aap aOCONIOTHO YIIPYTUX U HEYNPYTUX Tel..

2. Dnemenmol cneyuaibHou meopuy OMmHOCUmMelbHOCIU

2.1. DneMeHThI cienuanbHOM TEOPUH OTHOCUTEIBHOCTH

[TocTynatel cnenuanbHOM TeOpuU OTHOCUTENBbHOCTH. [IpeobpazoBanus Jlopenma. CiaeacTBus us3
npeoOpazoBanuil JlopeHna. OTHOCUTENHHOCTh OJHOBPEMEHHOCTH, OTHOCHUTENBHOCTh MJIWH U
MPOMEKYTKOB BPEMEHH, HHTEPBAI MEXIy JBYMs COOBITUSIMA U €r0 HWHBAPUAHTHOCTD.
PensTUBUCTCKUI 3aKOH CIOXEHUs CKOpocTed. J[MHamMuka maTepHallbHOW TOYKH. DHEpPrusi u
UMITYJIbC PETSTUBUCTCKOM 4YaCTHI[. 3aKOH B3aUMOCBSI3M MAacChl W DHEPruu. PensiTuBHCTCKOE
YpaBHEHHUE JUHAMUKHA MaTEPUATIBHON TOUKH..

3. OcHo8bl MONEKYIAPHOU DU3UKU U MePMOOUHAMUKU

3.1. OcHOBBI MOJIEKYISIPHOIN (PU3UKH U TEPMOJUHAMUKU

Craructuyeckue W TEPMOJAMHAMUYECKHE METOIbl HCCIAeAOBaHUSA. TepMOIUHAMUYECKHE
napameTpbl. HMneanbHblii Ta3. YpaBHEHHME COCTOSHMS HJEaIbHOTO rasza. MoleKyIspHO-
KHHETHYecKass Teopusi ra3oB. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KHHETHYECKOW TEOPUHU IS
JABJICHUS UI€aTBLHOTO Ta3a. MONeKyIsIpHO-KUHETUIECKOE TOJIKOBAaHHE a0COIFOTHON TEMIIEPaTypHhI.
BHyTpenHsis oHeprus uaeanpHoro rasza. Pabora, konmyectBo TeruioThl. [lepBoe Hauano
tepmoauHamMuku. [lonmurponnsie nmpoueccol. Temnoemkocts. TeroBbie Mamunbl. [{ukn Kapho u
ero KIIJI. HepaBenctBo Kiay3smyca. TepmonnmHamMuueckoe paBHOBECHE CHUCTEMBI. Makpo- u
MUKpocOoCcTOsiHUSI.  CTaTUCTHYECKMA Bec. OHTpomusi M €€ cBoilictBa. Btopoe Hauano
TepMoAuHAMHUKU. OCHOBBI CTaTUCTUYECKOW MOJENU OJHOAaTOMHOro rasza. CpenHue 3HaYeHUSA
HaOmoaeMbpix BenuuuH. Pacripenenenue MaxkcBema. Pacnipenenenne MakcBemia Mo BEKTOPY
CKOPOCTH ¥ O OTAEJIbHBIM MPOEKIUSAM CKOPOCTH, CpEJHEKBaApaTHyHasi CKOpocTs. Dopmyna ass
JaBJIeHUs uaeaabHoro raza. @opmMya pacnpeneneHus o MOAYII0 CKOPOCTH, Haubosee BEposTHAS
ckopocth. Pacnpenenenune bonpumana. PacnpeneneHue MoJieKysl MO BBICOTE B MOJE TIKECTH,
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Oapomerpuyeckas ¢opmyna. SBIeHUS TlepeHoca B TEPMOJUHAMHYECKHX HEPaBHOBECHBIX
cucreMax. J[mmHa cBoOoIHOTO TIpodera..

4. Dnexkmpocmamuxa

4.1. DnekTpocTaTuka

DNEKTPOCTaTUUECKOE T10JI€ B BaKyyMe. BEKTOp HaNpsyKEHHOCTH 3JIEKTPOCTaTUYECKOrO OIS U
MeToAbl ero pacyera. [lorennuan. CsA3b MeXy NOTEHIMAIOM U HANPsSKEHHOCTBIO 110Jis1. MeTobl
pacuera mnoreHHMana. J{unoap B 3JIEKTPOCTATUUECKOM IOJE. DJIEKTPOCTATHUECKOE II0JIE B
BellecTBe. THMBI JUAJIEKTPUKOB OJEKTPOHHAas M OpHEHTAlMOHHas nojspu3anuu. Bekrop
nonspuzanuu. CBoOomHble M cBsi3aHHBIE 3apsanbsl. Teopema Octporpaackoro-l'aycca mis
3JIEKTPOCTATUYECKOI O MOJIsl B JUAJIEKTpUKE. BekTop anekTpudeckoro cmeenus. [usnexrpudeckas
IPOHUIAEMOCTh BEILECTBA. YCIOBUA Ha TpaHULEe pa3gena JByx cpea. llpoBonHuku B
aneKkTpocTaTuyeckoM mnosie. Ilone BHyTpu mpoBOAHMKA M y ero mnoBepxHocTH. Pacmpenenenue
3apsa0B B NpoBOAHMKE. [lOCTOSHHBIM 3IEKTpUUYECKUH TOK.  DJIEKTPOEMKOCTb YEIMHEHHOTO
IIPOBOAHMKA. B3aummHas €MKOCTb ABYX NpPOBOJHUKOB. KoHIeHcaTOpbl. DHeprus 3apspKeHHOTO
IPOBOJAHMKA W KOHJIEHCATOpa. OHEeprus »>JeKTpocTaThdeckoro mnojis. OO0beMHas IUIOTHOCTh
SHEpIuu..

5. Qﬂekmpomaenemusm

5.1. DnexTpomarueTusm

[TocTostHHOE MarHUTHOE TOJIE B BaKyyMme. 3akoH Amriepa. BekTop MHAYKIIMH MarHUTHOTO TOJIS
U MeTonbl ero pacyera. KoHTyp ¢ TOKOM B MAarHUTHOM moJjie. MarHUTHBI MOMEHT. 3aKkoH buo-
Cagapa-Jlannaca. 3akoH MOJHOTO TOKA JJIsi MarHUTHOTO MOJS B BakyyMe. MeToJ Cynepno3uiuu
nonieii. PacueT mosst KpyroBoro Toka, IMHHOTO COJIEHOUAA U Topouaa. Pabora mo mepeMenieHuio
MPOBOJHMKA M KOHTypa C TOKOM B MAarHUTHOM II0Ji€. SIBJI€HUE AJIEKTPOMAarHUTHOW HHAYKIHUH.
BriBon 3akona @apaznes-MaxcBemwia. MHIyKTUBHOCTh. fIBI€HHE CaMOMHAYKIMHA W B3aUMHOU
WHIYKIUWA. DHEprus MarHuTHoro mnoss. OO0bemMHas IUIOTHOCTh DHEPruvd. MarHuTtHoe moje B
BelecTse. MUKpOTOKU. BekTOp HaMarHM4eHHOCTH. 3aKOH IMOJIHOTO TOKA JIsi MArHUTHOTO TOJISl B
BeIleCTBE. BekTop HampsHKeHHOCTH MarHUTHOro mojisa. CBA3b MEXKIY BEKTOpaMU HWHIYKIIWH,
HaINPsLPKEHHOCTU Y HAMAarHUYEHHOCTH. MarHuTHas POHULIAEMOCTD BellecTBa. [ paHUYHbIE YCIOBUS
Ha TpaHulle pazfena AByx cpea. Kmaccudukanuss MarHeTUKOB. DJIEKTpPOHHAs TEOpUS ITUa- U
napamaraeTukoB. OCHOBHBIE CBOICTBa peppomarHeTukoB. Jlomensl. Touka Kropu..

6. Konebanus u 6oitol

6.1. Konebanus 1 BOJIHbI

VYpaBHenuss Makcsemna. 'apmMoHnyeckue KosiebaHusl M UX XapaKTepUCTUKU. MexaHudecKue U
3NIeKTpoOMarHuTHble KoneOanus. KoneGarenbHelii  koHTYp. [luddepenumansHoe ypaBHEHUE
COOCTBEHHBIX TapMOHUYECKHX KOJIEOaHM M €ro pelieHue. 3aTyXarollue >3JEeKTPOMarHUTHbIE
kosnebanus. Juddepenuuansnoe ypaBHeHune u ero pemenue. KoadduuueHt 3aTyxanus,
gorapupMuuecKUil  JAEKpPEMEHT  3aTyxaHHus,  JOOpPOTHOCTb  KOHTypa.  BbIHYXIeHHBIE
3NIeKTpoMarHuThle Konebanuda. [luddepennmnanbHoe ypaBHEHME M ero peuieHue. PezoHaHc.
[Tousstue o wmerone Dypbe-ananuza. CrokeHHE TapMOHMUYECKHUX KOJIeOaHUM OJMHAKOBOIO
HaNpaBJIeHUs U OJMHAKOBOW YacTOThl. CIIOKEHHE B3aUMHO IEPHEHIUKYISPHBIX KOJIeOaHHH.
®urypsl Jluccaxy. Bonnbl. [IpuMepsl BonHOBBIX ABHKeHUU. llonepeunbie, MpOIOIbHBIE BOJHBI.
VYpaBHeHue Oerymield BOJHBI. XapaKTEPUCTHUKU BOJIHBI (aMIUIMTyna, (ha3a, 4acToTa, BOJHOBOE
YHCII0, JUIMHA BOJIHBI). BonHoBoe ypaBHeHue. [Iporeccsl 00pa3oBaHus CTOSYMX BOJIH. YpaBHEHUE
CTOSYEN BOJIHBI. DJEKTPOMArHUTHBIE BOJIHBL. BosiHOBOE ypaBHeHHE. CBONCTBA 2JIEKTPOMAarHUTHBIX
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BOJIH. DHEPrus 3JIEKTPOMArHUTHOM BoJIHBI. Bektop YmoBa-IloitnTrnra. [ToHsiTHE MHTEHCUBHOCTH.
[Ipumep pacuera IIIOTHOCTH OTOKA SHEPTHUH..

7. Boanosas onmuxa

7.1. BonHoBast ontuka

[Ilkama 31eKTpOMAarHUTHBIX BOJH. PacnpocTtpaHeHue cBeta B Ipo3payHoil cpexne. PazoBas
CKOPOCTh CBETa B Ipo3paudHoil cpene, koddduuuent mpenomiieHus. CBETOBOI Jiyd, onmTHYecKas
quHa nytd. [lpunnun ®epma. 3akoHbBI OTpaKEHMsI U IPEJOMIICHUS CBETa ,II0JIHOE BHYTPEHHEE
orpaxkenue. Koopoumment otpaxenus. KoabduuumeHT oTpakeHUs NOpu  HOPMAIBHOM
naJcHUH(BBIBOJT), HAKIOHHOE MaJeHUe, p U S — BOJHBI, Qopmynsl Dpenens, yron bprocrepa.
Untepdepenius csera. KorepeHTHOCTh 3JIEKTPOMArHUTHON BOJHBI, YCJIOBUS HAOIIOJIEHUS
untepdepenimu. Murepdepenuus no cxeme FOHra, pazHocTh a3 M onTHYecKask pa3HOCTh X012
BOJIH, YCJOBHMSI MAaKCUMYMOB M MHMHHMMYMOB, IIMpUHAa UHTEP(EPEHIIMOHHON  IOJIOCHI.
WuTepdepeHiius B TOHKUX IUIEHKAaX, pa3HOCTh XO/a BOJIH, OTPAKEHHBIX OT JBYX IOBEPXHOCTEH
IUICHKH, TOJIOCHI PAaBHOTO HAaKJIOHAa M PAaBHOM TONIIMHBI, Koyiblla HeroToHa. MHoromyuesas
uHTepdepeHys, (asoBas auarpamMmMa MHOTONIy4eBO wuHTepdepeHmmu.  udpakmus caera.
[Tpunuun ['tolirenca-®penens, unrerpan Kupxroda. udpakuus Openens Ha KpYriioM OTBEPCTUH,
YCIIOBHS MAaKCHMyMOB U MHHHMYMOB JH(pakuuu Ha ocu oTBepcTus. Judpakuus @paynropepa Ha
KpPYIJIOM OTBEpPCTHUH, NU(PAKIMOHHAS PACXOIUMOCTb, paspellariias crnocoOHOCTh OOBEKTHBA.
Hudpakuus Opaynrodpepa Ha menu. Judpakuus DpayHrodepa Ha pemietke, cxema AuQpakium,
aMIUIMTYHbIE U (Da30BbIE PEIIETKH, MHTEHCUBHOCTH NU(parupoBaHHON BOJHBI, KaK (YHKIUS yria
TU(paKIny, TIaBHbBIE MAaKCUMYMBI W TJIaBHbIE MHHUMYMBI TUQPAKIHNUA, YIIIOBas TUCIIEPCHS U
pazpemiaroniasi  crnocoOHOCTh AudpakiuoHHor pemetku. [lomspuzamus cBera. CocrosiHUE
NOJIIPU3ALMU CBETOBOW BOJIHBI, BU/IbI MTOJIAPU3ALIUH, OJSIPU30BAaHHBIN, €CTECTBEHHBI U YaCTUYHO
MOJISIPU30BAHHBIM CBET, CTENEHb NOJISIPU3AlMU, MOJSIpU3alUsl BOJHBI IPU €€ OTPAKECHHH,
uJeaNbHBIA MOJsIpu3aTop. JBoliHOe myuenpenomMmieHne, 0ObBIKHOBEHHAs! 1 HEOOBIKHOBEHHAS BOJIHBI,
AQHU30TPONHBIE JMIJIEKTPUKH, IJVIaBHAs IUIOCKOCTh AHM30TPOIHOTO KpHCTaula, IOBEPXHOCTh
Jy4EeBBIX CKOpocTeil. B3anmopencTeue cBera ¢ BemecTBoM. PaccesHue, nucnepcus U NOTJIONIEHNE
CBETa, SIBJICHUE IUCIIEPCUM, HOpPMajbHas U aHOMAaJIbHAs JMCIIEPCHs, NOIVIOLICHHE CBETa, 3aKOH
Bbyrepa. DnemenTtapHas Teopus Aucnepcuu. BoaHoBo# nakeT, rpynnoBasi CKOPOCTb..

8. Keanmosas onmuxa

8.1. KBantoBas ontuka

TennoBoe u3nmydeHue. XapakTEPUCTUKU TEIUIOBOTO H3JIYYEHHUS HarpeThiX Tell, aOCONIOTHO
yepHoe Teno, 3akoH Kupxroda. 3akoHbl TEIUIOBOTO HU3IyYEHHUS YEPHOTO Tejla, PaBHOBECHOE
U3JIy4YeHUe, 3aBUCUMOCTh CHEKTPAIbHOM MIOTHOCTH PaBHOBECHOT'O M3JIYYEHHUS OT YaCTOThI, 3aKOH
Credana-bonbiivana, ¢opmyna Buna u 3akon cmemenuss Buna, dopmyna Poanes-/[xunca,
pactipenenenue Ilnanka, runoresza [lnanka. KBantoBele cBoiicTBa cBera. BHemnuit hotorddexr,
paboTa BBIXOJla, 3aNMUpPAIONIMN MOTEHLHUAN, KBaHTOBOe oObsicHeHHE (oTorddexTa, ypaBHEHUE
OnnmreitHa. OnbiT bote, GOTOH Kak 31eMeHTapHasi 4acTHIA, SHEPrHs, UMITYJIbC M HOJSAPU3ALIUSI
dbotona, mamieHue cpeta. Oddexkt KommroHa, paccesHue (oToHa HaA DIEKTPOHE, 3aKOHBI
COXpaHEHMsI U M3MEHEHHE JUIMHBI BOJHBI (POTOHA MPU pacCesHUH, KOMITOHOBCKAs JUIMHA BOJIHBI.
bopoBckasi mozens atoma BoAopoja, runore3sl bopa, mpaBuiio oTOOpa CTAalMOHAPHBIX OPOMT,
KBaHTOBAHUE YHEPTUH JIEKTPOHA B BOJIOPOIONOA0OHOM cUCTEME, CXeMa SHEPTeTHUECKUX YPOBHEH.
CnexkTp aroma BOJOpOJa, CHEKTpajibHas (opMmyja, CEpUU CHEKTPajJbHBIX JUHHUH. M3mydenue u
MOTJIOIIEHHE CBETa aTOMaMH..

9. Keanmosas mexanuxka
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9.1. KBaHToBast MexaHHKa

BonHoBas MexaHuka snekTpoHa. ['mnoreza ae-bpoins, BoiaHbl ae-bpoilis, mjinHa BOJHBI Jie-
bpoiisis, 3KCnepuMEHTAIBHOE TOATBEPKIACHUE THUIOTE3bl, KOPIYCKYJIIPHO- BOJHOBOM Jlyaju3M,
KPUTEPUHN «KJIACCUYHOCTHY 3JIEKTPOHA, NPUHIUI COOTBETCTBUA. CTaTUCTUYECKAss MHTEPHPETALIUs
BOJIH Je- bpoiid, IJIOTHOCTh BEPOATHOCTH M aMIUIMTYA BEPOSTHOCTH, BOJIHOBAs (DYHKITUS
anektpoHa. CranuoHapHoe cocTosiHHe. COOTHOILIEHHE HEOINPEACICHHOCTEH I SHEPIUM H
BpemMeHd.  CocTosiHME  3JEKTpOHAa €  ONpeAeNeHHbIM  UMOyiabcoM.  CoOTHOLIEHUs
HeonpeneneHHocteil  ['eitzenOepra, mnpumepsl. YpaBHenue Illpenunrepa. DnekTpoH B
IIPSMOYTOJIBHOW IIOTCHUUAIBHOM sME, CcTos4yas BOJHA Je-bpoinsd, KBAaHTOBAHME DSHEPIUMU.
[I10THOCTP MOTOKAa BEPOSTHOCTH, YPABHEHUE HENPEPBIBHOCTH, COXPAHEHHWE 4YHUCIIA YaCTHII.
JIBrkeHHe HSIEKTpOHa BOJM3M MOTEHIMAIBHOTO Mopora, KOd()(UIMEHTH NPOXOXKICHUS U
OTpaKEHMsI DJIEKTPOHA OT TMOTCHIHATBbHON «CTYNEHbKW», TYHHENIbHBbIH 3(deKT, BeposTHOCTbH
TYHHEJIMPOBAHUS JJIEKTPOHA..

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. IlepBoe Hauano TepMOaAUHAMUKU. TenI0eMKOCTb;
2. MonexkynsipHO-KMHETHYECKasi TEOPUs UICaTbHOr0 Ia3a;
3. YpaBHEHHE COCTOSTHUS UI€aIbHOIO ra3a;
4. 3aKOHbBI COXpAHEHUS UMITYJIbCa, SHEPIUU U MOMEHTA UMITYJIbCA;
5. JluHaMuKa BpalaTeabHOro JIBUKEHUS! a0COJIFOTHO TBEPJOTO Tela OTHOCUTEIBHO
HEIMOABUXHOM OCH;
6. lunaMuka MaTepuaibHON TOYKH;
7. Tenmosie mammabl U ux K.I1.J1.;
8. Kunemaruka;
9. DIIeKTpOCTaTUYECKOE TI0JIE B TUAIEKTPUKAX;
10. Bonnel ne bpoitnst. CooTHOLIEHNS] HEOIPEAEIEHHOCTEM;
11. ITpumenenue Teopemsl OcTporpaackoro-l'aycca ajig pacyera 3J€KTPOCTATUYECKOTO TOJIS
B BaKyyMe;
12. JIBukeHue MaTepualbHOW TOUYKHU IO OKPY>KHOCTH;
13. PacueT Hanps»KEHHOCTHU U MOTEHIIMAJ 3JIEKTPOCTaTUYECKOIO MOJI B BAKYYME METOA0M
CYIIEPIO3ULINH;
14. DneKTpOEeMKOCTb;
15. KBaHTOBEIE CBOICTBA CBETA;
16. 3axon buo-Caapa-Jlariaca. 3aKoH OJIHOTO TOKA;
17. Cuna Amnepa. PaGora cunbsl Amnepa. Cuna JlopeHua;
18. SIBnenue >MeKTPOMArHUTHOW WHIYKITUU;
19. UH1yKTUBHOCTH. DHEPIUsl MArHUTHOI'O OJIS;
20. IIpoBOTHUKH B 31EKTPOCTATUYECKOM I10JIE;
21. UnTepdepenuus cera;
22. lucpakuus cBera;
23. Ilonspusanus cBera;
24. Jlucniepcust cBeTa;
25. TennoBoe U3IyYeHUE;
26. DIEKTPOMArHUTHBIE BOJIHBI,
27. Pactipenenenrie MakcBesia o ckopoctsim U 3HeprusiM. Pacnipenenenue bonbimana;
28. DHeprus 3IEKTPOCTATHYECKOTO MOJIA.

3.4. Tembl 1a60paTOPHBIX PadoT
1. 3y4yeHne AMHAMHKY MTOCTYIMATEIHHOTO U BPAIIATEIbHOTO JBMKEHHUS C TIOMOIIBIO MpUdopa
ATBYyna;
2. lMorpemuocTu npu pu3ndecKux u3MepeHusx. Mizmepenne oobéMa UIMHIIPA,
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3. M3y4eHne 3aKOHOB COXPAHEHUs IIPU COYJapEeHUH 11apOB;

4. 3yuyeHune 3aK0OHa COXPAHEHUS UMITYJIbCA;

5. Onpenenenne MOMEHTa HHEPIIMH TUIOCKOTO (PU3NYECKOTO MAsITHUKA;

6. Onpenenenue cpegHEN CUIIbI CONPOTUBIICHUS TPYHTA U U3YUYEHUE HEYIIPYTOoro CoyJapeHus
rpy3a ¥ CBal Ha MOJIETH KOIpPa;

7. UccnenoBaHue CBOMCTB TEIJIOBOIO U3ITYyYEHUS;

8. M3yueHue n1MHaMUKH BpAIaTEIbHOTO JBUKEHUS TBEPJOTO TEa U ONPEEIEHUE MOMEHTA
uHepiuu MastHuka O6epoOeka;

9. 3ydyeHne AMHAMMKY IJIOCKOTO JIBUYKEHUS MasiTHUKa MakcBellia;

10. Onpenenenre MOMEHTAa UHEPIIMKA MAXOBHKA;

11. Onpenenenue JUIMHBI BOJIHBI JIA3EPHOTO H3ITy4eHUS] HHTEP()EPEHIMOHHBIM METO0M
(metomom FOHra);

12. Onpenenenue AIUHBI BOJIHBI CBETa METO10M KoJiell HproToHa;

13. Onpenenenue IMHBI CBETOBOM BOJIHBI C TTIOMOIIBIO JU(PPAKITMOHHON PEIIETKH;

14. Onpenenenue yaenbHON TEIIOTHI KPUCTAUIN3ALUN U U3MEHEHUS SHTPOIIUU IIPU
OXJIQXKICHUH CILJIaBa OJIOBA;

15. 3yuenune nudpakuuu cBeTa Ha oaHOM menn. dudpakmus Opaynrodepa;

16. V3yuenue nuHENHHOM JUCIIEPCUU CIIEKTPATIBLHOTO MPHOOPa;

17. UccnenoBanue siBJICHUS MOJISIpU3aIMU CBETa. 3aKoH Maittoca;

18. M3mepeHue TemnepaTyphl CIIMPaId JIAMITbl HAKAIUBAHUS C TOMOIIBIO ONITUYECKOTO
IUPOMETDPA;

19. M3yuenwue siBneHus rucrepesuca GeppoMarHeTHKOB;

20. Usmepenne otaomenus Cp/CV Bo3ayxa;

21. UccnenoBanue OTpakeHUs MOJISIPU30BAHHOTO CBETA OT MOBEPXHOCTU AUDICKTPHKA.
Dopmynsl Ppenens;

22. Vzyuenue nudpakiuuy B napajuiedbHbIX JIydax;

23. 3mepeHrie MOMEHTA MHEPLIUU TEJT METOJIOM BpaIlaTelIbHBIX KOJIeOaHU;

24. Omnpenenenue otHoueHus Ternoémkocteit Cp/CV rasos;

25. N3yuenue BHemHero Gotodddexra u onpeaenenue nocrostHHoi [lnanka;

26. Onpenenenne B3aMMHON HHIYKTUBHOCTH;

27. O3HaKOMJIEHHE C 3JIEKTPOU3MEPUTEIBHBIMU IIPUOOpamMu;

28. Omnpenenenue KodpGUIMEHTa BHYTPEHHETO TPEHUS KUAKOCTH 110 MeToy CTokca;
29. Onpenenenne cpeaHeit JIMHBI CBOOOTHOTO Tpodera u 3HPEeKTUBHOTO TUaMETPa MOJIEKYJT
BO3/yXa;

30. Onpenenenue yaeabpHOTO 3apsiia dJIEKTPOHA,

31. V3MepeHue JUTMHBI CBETOBOM BOJIHBI ¢ TOMOIIBI0 OUipu3mbl Openens;

32. UccnenoBanue JIMHENYAThIX CIIEKTPOB UCITYCKAHUS;

33. OnpexneneHue dNEKTPUUECKON EMKOCTH KOHIEHCATOPA;

34. OnpezneneHue MIMPHUHBI 3aMPEIIEHHON 30HbI KPEMHUS IO KPaCHOM IpaHUIle BHYTPEHHETO
doroaddekra;

35. I3y4yeHue CBOMCTB JIa3€pHOT0 U3ITy4EHNUS;

36. OnpeneneHne NoTeHIMaIa BO30YyX/1eH!s aTOMOB 110 Metony Ppanka u ['epua;

37. Onpenenenre EMKOCTH KOAKCHATBLHOTO Ka0ess ¥ TNIOCKOTO KOHJIEHCATOPa;

38. Onpenenenue kpacHoi rpaHutlbl Gorodddexra u paboThl BEIXOAA HJIEKTPOHA U3 METAIIA;
39. OnpeneneHne NHAYKTUBHOCTH CUCTEMBI KaTYIIIEK;

40. M3y4yeHue cBOMCTB peppomMarHeTUKOB 1o MeToay CToseToBa;

41. WccnegoBaHue 3JIEKTPUUYECKOTO TOJISI C TOMOIIBIO 3JIEKTPOJIUTHYECKON BaHHBI;

42. Onpenenenue yIenbHOro 3apsaa 3J€KTPOHAa METOJJOM MarHETPOHa;

43. HccnegoBanre MarHUTHOTO MOJIA B KaTylmkax [ enpMromisua;

44. VI3yyeHrne MarHUTHOTO T0JIsl COJICHOM/1A C IMTOMOIIBIO JaTyhKa XoJla;

45. Onpenenenne TUAIEKTPUUECKON TPOHUIIAEMOCTH KHUIKOTO JUIICKTPUKA;

46. 3yueHue qUAIEKTPUUECKUX CBOMCTB JKUJIKOCTEH;
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47. Bechl HalpsKEHUS,
48. Onpenenenne Touku Kiopu dheppomarneTuka.

3.5 KoncyabTanum

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3araHupOBaHHBIE PE3yabTaThl 00yUEHUs MO

Howmep paznena aucruruivHs (B

O1eHOYHOE CPEACTBO

Konrl
JUCLUATIIINHE COOTBETCTBUMU C 11.3.1) (TUII ¥ HAUMEHOBAHHUE)
MHIMKAaTOPOB
(B COOTBETCTBUH C pazaeaom 1) 112[3[4]5]6]7][8]9
3HaTh:
OCHOBHbIE (pU3HUECKUE ABICHUS, 3aKOHbI TectupoBaHue/DIEKTPOCTATUYECKOE 110JI€
NEKTPOCTATUKH U UX MAaTEMaTHYECKOE OIMCAHUE B BaKyyMe
W-1lonk +
TectupoBaHue/DIEKTPOCTATUYECKOE 110JIE
B BEIIECTBE
OCHOBHbIE (pU3HUECKUE ABICHUS, 3aKOHBI ONTHKH U V/T-loma + Konrponsnas pabora/BosiHoBast onTuka
UX MaT€MaTH4YEeCKOE ONKMCAHNE
OCHOBHbIE (pU3MUECKUE ABICHUS, 3aKOHbI Konrponsnas pabora/KBanToBas ontuka
KBAaHTOBOHM (PM3UKHU U X MAaTEMaTHUECKOE N-1lonk-1 + |+
OIMCaHue
OCHOBHbIE (pU3MUECKUE ABICHUS, 3aKOHbI KonrponbHas pabora/MonekynspHast
MOJICKYJISIPHOM (PU3UKH U TEPMOJUHAMUKA U UX N-lonk-1 + ¢u3uKa U TepMOJUHAMUKA
MaTEMaTHYECKOE ONMCAHUE
CBOMCTBA JIEKTPOMArHUTHBIX BOJIH U UX W/T-lomca + KonTponbHas padota/IneKTpoMarHuTHHIE
MaTEMaTHYECKOE ONMCAHUE BOJIHBI
OCHOBHBIE (PU3MUECKHE SABJICHUS, 3aKOHBI TectupoBanue//luHaMuKa TBEpIOTO TeNa.
MEXAaHHUKHU U UX MAaTEMaTU4YECKOE ONMCAHNE 3aKOHBI COXPAHEHUSI B MEXAHUKE
WA-1lonk +
TectupoBanue/KuHemaTnka u TuHaMUKa
MaTEpHUaIbHON TOUKH
Ymersb:
NPUMEHSATh OCHOBHBIE (PM3UUECKUE SIBICHUS, KonrtponbHas pabora/MexaHnka
3aKOHBI MEXAHUKH U UX MaTEMaTUIECKOE NJI-20mk-1 + |+
ONMCAaHUE K PELIEHUIO 3a7a4
MIPUMEHATHh OCHOBHBIE (PU3HUECKUE SBIICHUS, KontponbHas pabota/dnekTpocTaTika
3aKOHBI 2JIEKTPOCTATUKU U UX MAaTEMATUUYECKOE N-20mk-1 +
OIMCaHUE K PEIICHUIO 3aa4
PUMEHSATh OCHOBHBIE (PM3UYECKUE SIBICHUS, NJI-20r1k-1 + KonrtpomnbHas pabora/IaeKTpoOMarHeTu3M
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3aKOHBI 2JICKTPOMAardHe€Tu3Ma U uX MaTeéMaTu4€CKoe
OIMMCAHUC K PCIICHHUIO 3a1a4

OTIpE/IETIATh, KAKHUEe 3aKOHBI AJIEKTPOCTATUKHI
00YyCIIOBJIMBAIOT SIBJICHUS WJIH IIPOIIECCHI B
YCTPOMCTBAX Pa3IudHON (PU3NUECKON IPUPOIBI, U
BBITIOJIHATH IPUMEHUTEIBHO K HUM MPOCTHIE
TEXHUYECKHE PacUEThl

NI-20mnk-1

JlaGopaTopHnast paboTa/DaeKTpOoCTaTHKA
(3amuTa)

ONPEIENATh, KAKME 3aKOHBI JIEKTPOMAarHeTusma
00yCIIOBIMBAIOT SIBJICHUS WK IPOLIECCH] B
yCTpOMCTBaxX pa3nuyHON (HU3NUECKON IPUPOIBL, U
BBITIOJHATH IPUMEHUTENIBHO K HUM IIPOCTHIE
TEXHUYECKHUE PACUETHI

NJ-20mk-1

JlaGopatopHnas
paboTa/DneKTpoMarHeTusm (3aiuTa)

OTIpEENATh, KAKUe 3aKOHBI ONTHKU
00yCIIOBJIMBAOT SIBJICHUS WJIH ITPOIIECCHI B
yCTPOMCTBAX pa3NuYHON HU3UUYECKOM MPUPOIDI, U
BBITIOJIHATH IPUMEHUTEIBHO K HUM MPOCTHIE
TEXHUUYECKHE PacuEThl

N1-20mk-1

JlaGopaTtopHnast pabota/BonHoBas onTHka
(3amuTa)

OTIpEIENATh, KAKe 3aKOHbI KBAHTOBOM (DPM3HKH
00yCIIOBIMBAIOT SIBJICHUS WK IPOLIECCH] B
yCTpOMCTBax pa3nuyHON (pU3MuecKoi IpUpOJIbl, U
BBIIIOJIHATH IIPUMEHUTENIBHO K HUM IPOCTBIE
TEXHUYECKHUE PACUETHI

NJI-20mk-1

JlaGopaTtopnast pabora/KBaHTOBasi onTHKa
(3ammura)

ONPEIENATh, KAKME 3aKOHBI MEXaHUKH
00yCIIOBIMBAIOT SIBJICHUS WM TPOLIECCH] B
yCTpOMCTBaxX pa3nuyHON (pU3NUecKOi IPUPOJIbL, U
BBIIIOJIHATH IIPUMEHUTENIBHO K HUM IPOCTBIE
TEXHUYECKHUE PACUETHI

NJI-20mk-1

JlaGopartopnast pabora/MexaHuka
(3ammura)

OTIPEIETATh, KAKUE 3aKOHBI MOJICKYISIPHON (DU3UKH
Y TEPMOJIMHAMHUKHN OOYCIIOBIIMBAIOT SIBIICHUS WJTH
MIPOLIECCHI B YCTPOMCTBAX PA3NUYHON (HHU3HUECKOM
MPUPOBI, U BHIMOJHITH TPUMEHHUTEIBHO K HUM
MPOCTHIE TEXHUYECKUE PACUETBI

NI-20mk-1

JlaGopatopHast pabota/MonekynsapHast
¢u3nKa 1 TepMOJUHAMHUKA (3aI1KTa)
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. lunamMuka TBepAOro Tena. 3aKoHbl coxpaHeHus B Mmexanuke (Tectuposanue)
2. Kunemaruka u tuHaMuka MatepuaibHoi Touku (TectupoBanue)
3. Mexanuka (KoHTponbHas paboTa)
4. MonekynsapHas ¢uszuka u tepmoanaamuka (KontpoasHas pabora)

Dopma peanuzanuu: CmemanHas Gopma
1. Mexanuka (3ammura) (JlaboparopHas padora)
2. MonexynsipHast pusnka U TepMoauHaMuka (3ammra) (Jlaboparopuas padora)

2 cemecTp

Popma peanmzanuu: [TucemenHas pabora
1. Dnexrpomaruerusm (KontposibHas pabora)
2. Dnexrpocratuka (KonrponbHas padota)
3. DnexTpocTaTryeckoe noje B Bakyyme (TectupoBanue)
4. Dnekrpocraruyeckoe noiie B Bemectse (TectupoBanue)

®opma peanuzarun: Cmemannas popma
1. Dnekrtpomarnetusm (3amura) (Jlaboparopnas padora)
2. Dnexktpocratuka (3ammura) (JJaboparopuas pabora)

3 cemecTp

®Popma peanuzaruu: Ilucemennas padota
1. BonHoBas ontuka (KonTponbsHas pabota)
2. KBanroBas ontuka (Kontponbnas pabora)
3. DnexkrpomarauTHsle BosHbI (KoHTpoabHAs paboTa)

®opma peanuzaruu: CmemanHas popma
1. BonnoBas onrtuka (3amuTta) (JlabopatopHas padora)
2. KBanrtoBas ontuka (3amura) (JlaboparopHast pabota)

bannpHO-pedTHHrOBast CTPYKTYpa AMCLUUIUIMHBI SBJISETCS MPUIIOKEHUEM A.

4.2 IlpomMe:kyTOYHAS aTTeCTAIMS 1O JUCHUIIMHE

Oxzamen (Cemecmp Nel)
Onenka ompenensieTcsi B cOOTBETCTBUU ¢ [lonmokeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crtynentoB HUY «MOW» Ha 0OCHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

Ixzamen (Cemecmp No2)
Ornenka ompezensercss B coOTBETCTBUHM ¢ [lomoxeHnem o OalIbHO-PEUTHHTOBON CHCTEME IS
cryaenToB H1Y «M3OW» Ha 0OCHOBaHMM CEMECTPOBOM U ATTECTAIMOHHOW COCTABJISIIOIINX.

Oxzamen (Cemecmp Ne3)
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Ornenka ompezensercss B cOOTBETCTBUHM ¢ [lonoxennem o OalIbHO-PEUTHHTOBON CHCTEME IS
cryaenToB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U aTTECTAIIMOHHON COCTABIISIFOLIUX.

B numiom BeICTaBIsIeTCs OIIEHKA 3a 3 cEMECTp.

IIpumeuanue: OrieHOYHBIC MaTEPHANBI 110 AUCIUIIMHE IPUBEICHBI B ()OH/IE OLICHOYHBIX
matepuainos OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H JJIEKTPOHHBIE H31aHNS

1. Casennes, U. B. Kypc o6mieit dusuku. B 3 1. T.1. Mexanuka. MonekynspHas ¢pusuka : yaeOHOe
nocobue st By30B 1o Texandeckum (550000) u rexnonornyeckum (650000) nanpasnenusim / 1.
B. CaBenneB . — 7-e u3n., crep . — CII0. : Jlanw-IIpecc, 2007 . — 432 c. — (Y4eOHHUKH TSI BY30B.
CreuunanpHas muteparypa) . - ISBN 978-5-8114-0630-2 .;

2. Casenbes, U. B. Kypc o6mieii puszuku. B 3 1. T.2. DnexkrpuuectBo u marHeTu3M. Bonubl. OnTuka
: yaueOHoe nocodue it By30B 1o TexHudeckum (550000) u rexnonorugeckum (650000)
nHanpasnenusim / U. B. CaBenbeB . — 7-e usn., crep . — CII6. : Jlanb-IIpecc, 2007 . — 496 c. —
(Yuebnuku ms By3oB. CriennanbsHas muteparypa) . - ISBN 978-5-8114-0631-9 ;

3. detnad, A. A. Kypc dusuku : Yuebnoe nocobue ains Bry3os / A. A. [letnad, b. M. SABopckuii .
— 3-e u31., ucnp . — M. : Beicias mikomna, 2001 . — 718 ¢. - ISBN 5-06-003556-5 .;

4. Mexanuka u MosekyisipHas pusuka. COOpHUK 3a7a4 : METOJUYECKOE TOCOOHE 10 KypCy
"®u3nka" no HanpaBieHUAM "DIIEKTPOHUKA U MUKpPO3JIeKTpoHUKa", "PagnorexHuka",
"Mudopmartrka v BeruncauTenbHas Texauka", "IIpukinagHas MmaTeMaTuka 1 iHGopMaTuka',
"DIEKTPOTEXHUKA, JIEKTPOMEXaHHKA U dJeKTpoTexHonorun", "Dnexrposnepreruka” / b. B.
Epmakog, O. 1. Kosans, 1. B. Kopeuxkas, u ap., Mock. sxepr. un-t (MOU TVY) ; Pen. B. .
Kyb6apes . — M. : U3n-Bo MOU, 2006 . — 80 c.;

5. OnektpuuectBo 1 MarHeTu3M. COOpHUK 3aay : yueOHoe rnocobue no kypey "®duzuka" no
HanpasieHusM "[Ipuknannas MatemaTrka U UHQopmaruka', "DIIeKTpoIHEpreTuka u
anextporexHuka', "[Ipubopoctpoenue"”, "bruotexHuueckne cucTeMbl U TEXHOJIOTUU'",
"DNeKTpOHMKA ¥ HaHOAJIeKTpoHUKa", "Pagnorexnuka", "VipapieHnue B TeXHHUECKHX cuctemax" /
. B. Asmiosa, O. B. buprokosa, b. B. Epmakos, 1. B. Kopenxkas, Hau. uccnen. yn-t "MON" ;
pen. b. B. Epmakos . — M. : Uzn-Bo MOU, 2013 . — 104 c. - ISBN 978-5-7046-1441-8 .
http://elib.mpei.ru/elib/view.php?id=5653;

6. MexaHunka u MoJieKysipHasi pu3uKa : 1a00paToOpHbIN MPAKTUKYM IO HAIlPaBJICHUAM
"DneKTpoHUKa U HaHORJIeKTpoHHKa", "Paguorexnuka," bruorexHuyeckrue CucTeMbl M TEXHOJI0TUn",
"Unpopmaruka u BerunciauTensHas Texuuka', "Ilpuknannas maremarruka u nuagopmaruka' u zip. /
C. B. I'puropses, b. B. Epmaxkos, E. B. 3enenykuna, [u ap.|, Hau. uccnen. yu-tr "MOU" . — M. :
Uszn-so MOU, 2017 .- 112 c.

http://elib.mpei.ru/elib/view.php?id=8866;

7. ®u3uka. DIeKTPOCTaTHKA : JaOOPaTOPHBIN MPaKTUKYM 10 Kypcy "dusmuka" no HanpapiaeHUsIM
"Panunorexnuka", "bruorexHuYeCKHE CUCTEMBI U TEXHOJIOTUU", "DIIEKTPOHUKA U
HaHORJIEKTPOHUKA", "IIEKTpOIHEpreTHKa 1 nekTpoTexHuka', "Muadopmamnmonnas 6e30macHOCTh",
"TIpubopocTpoenue” u Jip. o cnenuagIbHOCTH "PagnosnekTpoHHble cucTeMbl M KoMIuiekehl" / O.
B. bupiokosa, C. B. I'puropses, b. B. Epmakos, [u np.], Hai. uccnen. yu-t "MOU" (HUY"MOBN") ;
pen. E. B. 3enenykuna, O. U. JIybenuenko . — M. : U3n-80o MOMU, 2018 . — 67 c. - ISBN 978-5-
7046-1962-8 .

http://elib.mpei.ru/elib/view.php?id=10284;

8. dusuka. DNeKTpOMarHeTu3M : 1a00paTOPHBIN MPaKTUKYM 10 Kypey "Pusuka" mo
HarnpaieHusM: 11.03.01 "Paguorexnuka”, 12.03.04 "buotexHuueckue npouecchl 1 TEXHOIOTUun",
11.03.04 "Dnexrponuka u HaHodnekTpoHuka'", 13.03.02 "DnekTposHepreTrka 1 IeKTPOTEXHHUKA"
u 1ip. / O. B. buprokosa, C. B. I'puropses, b. B. Epmaxkos, [u np.], Ham. uccrnen. ya-t "M3OHN"
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(HUY"MBN") ; pen. E. B. 3enenykuna, O. U. JIybenuyenko . — M. : U3a-80 MOU, 2018 . — 80 c. -
ISBN 978-5-7046-2017-4 .

http://elib.mpei.ru/elib/view.php?id=10393;

9. HoBoaBopckas, E. M. CoopHuk 3a1a4 1o pU3HKe C penieHussMu i1 BTy30B / E. M.
HosonBopckas, D. M. JImutpues . — M. : Onukce 21 Bek, 2003 . — 368 c. - ISBN 5-329-00690-2 .;
10. buprokora, O. B. ®uzuka. I1EKTpUIECTBO U MarHETU3M. 3aJ1a4M ¢ PEIICHUSMH : y4eOHOE
nocobue / O. B. bupiokora, b. B. Epmaxos, 1. B. Kopenkas ; pea. b. B. Epmakos . — CII0. : Jlanb-
ITpecc, 2018 . — 180 c. — (YueOnuku myist By30B. CrieninanbHas auteparypa) . - ISBN 978-5-8114-
3164-9

11. CaBenbes, 1. B. Kypc o6mieit pusuxu. B 3 1. T.3. KBanToBas ontuka. ATomHas pu3uka.
®wusnka TBepaoro tena. dusznka aTOMHOTO SApa U AIEMEHTAPHBIX YacTHI] | yueOHOe mocodue st
BY30B 110 TexHrn4eckuM (550000) u Texnomornueckum (650000) nanpasienusim / Y. B. CaBenbes .
— 7-e u31., crep . — CII6. : Jlanw-TIpecc, 2007 . — 320 c. — (Yuebuuku nms By3oB. CrienuaabHas
muteparypa) . - ISBN 978-5-8114-0632-6 .;

12. Onruka u atomHas pusuka : yaebHoe mocodue o kypcy "®dusuka" 1Mo HarnpaBICHHUSIM:
"ABromaruzanus u ynpasinenue", " Paguorexnuka', "OnekTpoHuKa 1 MUKpolsiekTponuka" / M. B.
Aswuosa, U. B. I'Bo3noBckuii, C. B. I'puropses, u ap., Mock. sxepr. un-t (MOU TVY) ; Pen. U. B.
I'so3moBckuii . — M. : U3n-Bo MOU, 2002 . — 84 c. - ISBN 5-7046-0730-6 .;

13. BonHOBas 1 KBaHTOBAsI ONTHKA : yueOHOe nocodue 1o Kypey "®u3uka" no HarpaBIeHUIM
"DJIeKTpOHUKA U HaHO3JIEKTpoHUKa", "Pangnorexnuka", "bruorexHnyeckue cucTeMsl U
texHonorun", "Mudopmarrka u BeraucnutensHas Texauka" u np. / . B. 'Boznosckuid, E. B.
3enenykuna, U. A. Jlanuukas, [u ap.|, Hau. uccnen. yu-t "MOUN" ; pen. C. B. I'puropses . — M. :
N3n-Bo MDU, 2016 . — 92 c. - ISBN 978-5-7046-1775-4 .
http://elib.mpei.ru/elib/view.php?id=8734;

14. BomHoBas ontuka U aroMHasi pusnka. JlJabopatopHbIil MpakTUKyM : ydeOHOe mocobue 1o Kypey
"®u3uka" no HanpapJIeHUAM "DIEKTPOHUKA U MUKPO3JIEKTpoHUKa", "Pagnorexuuka",
"Undopmarnka u BeranciuTenbHas Texuuka', "Ilpuknagnas maremaTnka u uHGopmaruka',
"JIEeKTPOTEXHUKA, JIEKTPOMEXaHHUKa U dIeKTpoTexHonorun", "Dnextposnepretuxa” / b. B.
Epmaxos, U. A. bamGypkuna, B. B. brnusntok, I'. M. Slauna, Mock. suepr. un-t ((MOU TY) . — M. :
Usnarensckuii nom MDU, 2008 . — 128 ¢. - ISBN 978-5-383-00238-4 ;

15. Onruka : 1abopaTopHbIi NPakTUKYM 1O Kypcy "®Pu3uka" no HamnpaBieHUIM "DNEKTPOHUKA U
HaHodJIeKTpoHUKa", "PagnoTexnuka", "buorexunyeckue cucreMsl u TexHosnorun", "MupopmaTtrka
Y BBIYHCIIUTENbHAA TeXHUKA", "YpaBnenue B Texunueckux cucremax', "[Ilpudopocrpoenue",
"JeKTposHepreTuKa u 3nekTporexHuka”, "Mudopmanmonnas 6ezonacHocts" / 3. b. bagamimuna,
C. B. I'puropses, b. B. Epmakos, [u np.], Ham. uccnen. yu-t "MOU" (HUY"MBUN") ; pen. K. M.
Jlamunknii . — M. : U3a-so MOU, 2018 . — 139 c. - ISBN 978-5-7046-1963-5 .
http://elib.mpei.ru/elib/view.php?id=10283;

16. buprokosa O. B., Epmakos b. B., Kopenkas 1. B.- "®u3uka. D11eKTpu4ecTBO U MarHETU3M.
3amauu ¢ pemenusimu'", U3narensctBo: "Jlans", Cankrt-IlerepOypr, 2018 - (180 c.)
https://e.lanbook.com/book/108327.

5.2 JInnieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecreyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepenuuu (Maiinn, Coepaxas, BK u np).

5.3 UnTepHeT-pecypchl, BKIOYAsi MPo(peccHoHATbHbIE 0a3bl JaHHBIX U HHPOPMAIITHOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 9BC Jlans - https://e.lanbook.com/

2. Hayunas saekTponHasi 6udamorexa - https://elibrary.ru/
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3. baza nannbix Web of Science - http://webofscience.com/

4. ba3za nanHbIx Scopus - http://www.scopus.com

5. HaumoHasibHas 3JIeKTPOHHAs1 oubmoTeKa - https://rusneb.ru/

6. DaexTponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

7. llopTan oTKpBITHIX TaHHBIX Poccuiickoii @exepanun - https://data.gov.ru

8. ba3a oTKpBITBHIX JaHHBIX MUHHCTEPCTBA TPY/AAa U COUMATBbHOM 3a1UTHI PD -
https://rosmintrud.ru/opendata

9. ba3a oTKpBITHIX JaHHBIX NPO¢ecCHOHATBbHBIX CTAHIAPTOB MUHHUCTEPCTBA TPYAA U
conuaabHoii 3aumThl P@ - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a oTKPBITHIX JTaHHBIX MHHHCTEPCTBA IKOHOMUYECKOro pa3Burtus PO -
http://www.economy.gov.ru

11. Ba3a oTKpbITHIX AaHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata

12. DyekTpoHHast oTKpbITasi 6a3a nanHbIX '"Polpred.com O630p CMHU" -
https://www.polpred.com

13. HanmoHaIbHbBI# MOPTAJ OHJIAlH 00yuenus «OTKpbITOE 06pa3oBanue» - https://openedu.ru
14. Odpuunanbublii caiT @e1epajbHOr0 AreHTCTBA M0 TEXHUYECKOMY PeryJHupOBaHUIO U
MmetpoJioruu - http://protect.gost.ru/

15. OTkpbITas yHuBepcuTerckas nnpopmaunonnas cucrema «POCCHUS» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenne
HauMCHOBaHHue
VYuebHbie ayauTopun H-202, JlekimonHnas napTa co CKaMbeil, cTyJs, TpuOyHa, TOCKa
JUTSl IPOBEJICHUS yueOHas ayJuTOpHs MEJIOBasi, 3KpaH, KOJIOHKH
JIEKIMOHHBIX 3aHITUHN U K-120, MamuHHbIMA cepBep, KOHAULIMOHED
TEKYIIEro KOHTPOJIS 3an UBIJ
b-200, Jlexunonnas napTa co ckambel, TpuOyHa, mkad s
ydeOHast ayJuTopus XpaHEHUs! UHBEHTAaps, JOCKa MEJIOBasl,
KOMITbIOTEPHAs CETh C BBIXOAOM B MIHTEpHET,
KOJIOHKH 3BYKOBBIE, MYJIbTUMEIUNHBIN
MIPOEKTOP, FKPaH, KOJIOHKH, KOMIIBIOTEP
TEPCOHAIIbHBIN
VY4eOHble ayIUTOPUH K-120, MammHHbII cepBep, KOHIULIMOHED
JUTS IPOBEIICHUS 3an MBI]
MPAKTUYECKUX 3aHIATUH, K-409, Yuednas rapra co CKaMbe, CTOJI IIPENOAaBaTeNsl, CTYJI,
KP u KII ayJIuTOpHs JIOCKa MeJIoBast
K-413, YueOnas rapra co CKaMbe, CTOJI IIPENOAaBaTeNsl, CTYJI,
ayJIUTOPUS JTOCKa MEeJIOBast
A-204, YueOnas rapra, CTOJ IpenoaaBaress, CTyl, 10CKa
aynutopus kKad. MeJIOoBasi, KOJIOHKH
Du3uku
A-310, YueOHnas rapTa co CKaMbe, CTOJI MPENoJaBaTes, CTyJ,
aynutopus "A" JIOCKa MeJI0Bast
A-414, YueOnas rapra co CKaMbeM, CTOJI MIPENOAABATENS], CTYII,
ayautopus "A" JIOCKA MENIOBAasI
J1-407, YuebHas napTa co CKaMbel, CTOJI IpernojaBarens, Ty,
ayIUTOPUS JIOCKa MeJIOBasi, KOMITBIOTEPHASI CETh C
BbIX0JI0M B HTEpHET
VY4eOHble aynuTopun K-120, MamvHHBIH1 cepBep, KOHAUIMOHED
JUI IPOBEECHUS 3an MBI
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1a00paTOPHBIX 3aHATUI

A-102, YuebOnas
nabopaTtopus
"DJIEKTPUYECTBO U
MarHeTusm"

Kpecio padoyee, CTeUIax, CTOMI
MperoiaBaTelisi, CTOJ, CTYJI, mKad s
JIOKYMEHTOB, IIKaQ JJIsl XpaHEHHsI UHBEHTAPS,
CTOJI MUCbMEHHBIH, KOJIOHKH, KHUTH,
y4eOHHMKH, TTOCOOUS, CTEH/T JIA0OPaTOPHBIH,
CTEH]] Y4eOHBIH, yIeOHO-HArIIIHOE Toco0ue

A-108, YueOnas
nabopaTopus
"MexaHnka u

MOJICKYJISIpHAST
¢duzuka"

Kpecio pabouee, CTeuIax, CTOJ
MperoiaBaTelisi, CToJ, CTYJI, mKad s
XpaHCHHSI HHBEHTAPSI, CTOJI MUChMCHHBIH,
JI0CKa MEJIOBasi, KOJIOHKH, JTa00OPaTOPHbIA
CTEH[, CTCH]T Y4eOHbBIN, Y4eOHO-HATJISIIHOE
rnmocooue

A-105, Yuebnas
nabopaTopus
"Onrtuka"

Kpecyo pabouee, CTeIUIax, CTOJ
MpenoaBaTelis, CTOMN, CTY, mKad st
JIOKYMEHTOB, IIKa( JJIs1 XpaHEHUsI UHBEHTaps,
CTOJI MUCbMEHHBIN, KOJIOHKHU, CTEH]] YICOHBIH,
yueOHO-HarsJHOe Tocooue

VY4eOHble aynuTopun
U1 IPOBEICHUS
IIPOMEKYTOUHOU

aTTecTalluu

K-120, MamuHHEIHA
3an MBI]

cepBep, KOHIUIIUOHED

A-204, YuebHuas
aynuTtopus kad.
DuU3UKU

InapTra, CTOJ npenoaaBareiisd, CTyJl, JOCKa
MCJI0Bas, KOJIOHKH

A-310, YueOnas
aynutopus "A"

maprTa co CKaMbeﬁ, CTOJI IperogaBaTelis, CTyJI,
JOCKa MCJIOBas

A-400, YueOnas
aynutopus "A"

napra, CTyJl, JOCKa MelIoBasi, SKpaH
WHTEPAKTUBHBIN, KOJIOHKU 3BYKOBBIE,
MyJIbTUMEAUMHBIN IPOEKTOP, TOCKA
MapKepHasi, KOMIIbIOTEP NEPCOHAIbHBIN

b-318, YueOuas
ayIuTOpUs

MapTa co CKaMbe, CTYJ, CTOJI MUCbMEHHBIMH,
JIOCKa MEJoBas, J0CKa MapKepHas,
KOHJIUIIMOHED

J-407, YueOnas
ayTUTOpUS

napra co CKaMBeﬁ, CTOJI IpCriogaBaTelisd, CTYJI,
J0CKa MEJI0Basd, KOMIIBIOTEPHAA CETh C
BBIXOJIOM B I/IHTepHeT

ITomemenus s
CaMOCTOSITEIILHOU
paboThl

HTB-302, UuranbHbIi

CTYyJ, CTOJ HI/ICI)MGHHI)II\/JI, KOMIIBIOTCPHAaA CCTh

3aj oTzeNna C BBIX0/IOM B MIHTEpHET, KOMIBIOTEP
00CTyKUBaHUS MIepPCOHAIbHBIN
y4eOHOI uTeparypoi
HTB-201, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
KommbroTepHsbrit NMMCEMEHHBIN, BEIIAKa IS OJICK B,

YUTAJILHBIN 3aJ1

KOMIIBIOTEpPHAs CETh C BBIX0JI0M B MHTEpHET,
KOMIIBIOTEP NIEPCOHABHBIN, IPUHTED,
KOHJIUIIMOHED

ITomentenus mis
KOHCYJIbTUPOBAHHMS

A-201/1, Kabunet
COTPYIHUKOB Kad.
®du3uku

CTOJ, CTYJ, KA /U1 JOKYMEHTOB, MIKad 1Is
OJ1€K/1bl, KOMIIBIOTEPHAs CETh C BBIXOJOM B
HHTepHeT, KOIOHKH, KOMIIBIOTEP
IIEPCOHAIbHBIN, TPUHTEP

ITomewmenus s
XpaHEHUs
o0opynoBaHus U
y4eOHOT0 NHBEHTaps

b-101/1, Cxnan xad.
®usuku um. B.A.
dabpukanTa

CTEeIUIaX JJIsi XpaHEHUS] HHBEHTAapS,
WHBEHTAPh CIICIUATH3UPOBAHHBINA, MHBEHTAPh
y4eOHBIN, KHUTH, YUeOHUKH, TOCOOUs
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

dusuka

(Ha3BaHME AUCIMILIMHBI)
1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 KuHemaruka u ITMHaAMHKa MaTepuanbHOU Touku (TecTupoBanme)

KM-2 JluHamuka TBepAOToO Teia. 3aKOHBI coxpaHeHus: B Mmexanuke (TectupoBanue)

KM-3 Mexanuka (KonTposasHas pabota)

KM-4 Mexanuka (3ammra) (JJaboparopras pabota)

KM-5 Monekynsapras ¢usuka u repmoannamuka (KontpoiasHas pabora)

KM-6 MonekynspHas ¢pusnka u TepMoanHaMuka (3amuTta) (JlabopaTopHas padora)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Wnpekc KM- | KM- | KM- | KM- | KM- | KM-
Howep Paznen nucnurmHb KM: L 2 3 4 > 6
paszena Henens 4 8 12 12 16 16
KM:
1 dusnuecKkue OCHOBbI MEXaHUKU
11 ®Pu3ndecKue OCHOBBI MEXaHUKH + + + +
2 DneMeHTHI CelHaIbHOM Teopun
OTHOCHUTEJIBHOCTH
21 DJIEMEHTHI CIIEIUATBHON TEOPUHU +
OTHOCHUTEJIBHOCTH
3 OCHOBBI MOJIEKYJISIPHOI (PU3UKH U
TEPMOJIMHAMUKHI
31 OCHOBBI MOJIEKYJISIPHOI (PU3HKH U + +
TEPMOJIMHAMUKHI
Bec KM, %: | 10 10 25 15 25 15

2 cemecTp

IlepeyeHb KOHTPOJIBbHBIX MEPONPUATHII TEKYIIIEr0 KOHTPOJS YCIIeBAeMOCTH 10 THCIUIIIHHE:
KM-1 O3nextpocraTnueckoe nojie B Bakyyme (TectupoBanue)

KM-2 Dnekrpocraruueckoe mosie B BemecTe (TecTupoBanue)

KM-3 Onexrpocratrka (KonTtponbsHas padora)

KM-4 DOnexrpocraruka (3amuta) (Jlabopatopuas padora)

KM-5 Onexrpomarnerusm (KoHTponbHas pabota)

KM-6 Dnekrpomaraerusm (3ammta) (JlabopatopHas pabora)

Buja npoMexyToUHOM aTTecTAaNMU — DK3aMEH.

NHupekc KM-1 | KM-2 | KM-3 | KM-4 | KM-5 | KM-6

Howme
Mep Paznen muctmumasr | KM:

paszziena

Henens 4 7 9 8 15 16
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| KM:
1 DIIeKTpOCTaTHUKA
11 DIIeKTpOoCTaTUKA + + + +
2 DNEKTPOMAarHeTu3M
2.1 DNEeKTpOMarHeTu3mM + +
3 Konebanus 1 BOJTHBI
3.1 Konebanus 1 BOJTHBI +
Bec KM, %: | 10 10 25 15 25 15
3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIEBAEMOCTH 1O THCIUITHHE:
OnektpoMarHuTHble BoJHbI (KoHTponbHas paboTa)
Bonnosas ontuka (Kontposnbnas paboTta)
Boanoas ontuka (3amuta) (JlabopaTtopHas paborta)

KM-1
KM-2
KM-3
KM-4
KM-5

KBanToBas ontuka (KonTposnbHas pabora)

KBanToBas ontuka (3amura) (JJaboparopHas pabora)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunekc KM-1 | KM-2 | KM-3 | KM-4 | KM-5
Howmep Pasznen nucuuIuiiHe KM:
paznena ACIL e Henens 4 8 8 14 16
KM:
1 BosnHoBas onrTuka
1.1 BonnoBas ontuka + + +
2 KBanToBas ontuka
2.1 KBanToBas ontrka + +
3 KBanroBas mexanuka
3.1 KBanToBas Mexanuka + +
Bec KM, %: 10 25 20 25 20
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