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

Hanpagsienne noaroroBku/cnenuaibHocth: 11.03.04 DiieKTPOHUKA H HAHOJIEKTPOHUKA
HaumeHoBaHune 06pa3oBaTe/bHOI NPporpaMMbl. MHKPO3JIEKTPOHUKA M TBePAOTeIbHAS JIEKTPOHHKA
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

PabGouyasi nporpaMmma IuCUUIIMHBI

OU3NKA

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/iLHOM OGs3aTenpnast
MPOrPaMMBblL:
Ne qucHMIUIMHBI 10 y4eOHOMY BEL.0.07
TJIAHY:

1 cemectp - 7;
TpyaoeMKOCTh B 3a4eTHBIX 2 cemecTp - 7,
eIMHHNIAX: 3 cemectp - 7,

Bcero - 21
Yacos (Bcero) no yueGHomy 756 aaca
ILUIAHY:

1 cemectp - 64 yaca;
ek 2 cemecTp - 48 yaca;

3 cemectp - 64 yaca;
Bcero - 176 yaca

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

HpaKTuqeume 3aHATHA

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

JladopaTopHbie padoThI

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

Koncynbranumn

1 cemectp - 137,5 yaca;
2 cemecTp - 137,5 yaca;
3 cemectp - 137,5 yaca;
Bcero - 412,5 yacon

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:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu NanwuHa N.I.
[IpenomaBaTelib NaerTbnratop R5051c6eb-LapinalG-295ccd67 JI.T". Jlanmuua
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
PyKOBOI[HTeHL w Ceenennn o enagensue L3N M3K
00pa3oBaTelbHOMI T—— Eapnrios AL
POTrpaMMBI WaenTumratop Rag8e1318-BarinovAD-T138ecaf Al BapI/IHOB
(IOJDKHOCTD, ydeHas CTeHeHb, yUeHOe (moamucs) (pacmudpoBKa MOIIHCH)
3BaHHE)
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
o Ceeaenun o Bnagensue L3N M3K I/I H
3aBCI[YIOIJ_II/II/I . L i Bhanenel, MWPOLIHWKOBa W.H. o
BBIITYCKAIOIIEH Ka(be,HpBI * Mal + Wpentupukatop  Rd1db27a5-MiroshnikovalN-70caf8 MI/IPOH_IHI/IKOBa
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (moamucs) (pacmudpoBKa MOIIHCH)

3BaHHE)



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 MOHATHUAMUA, 3aKOHAMH U TCOPUAMHA (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 HAaBBIKOB IIPOBCIACHUA (bI/ISI/I‘-IeCKOI‘O 9KCIICPUMCHTA, YMCHHS BbIACIIUTD
KOHKPETHOC (1)I/IBI/ILICCKOC COACPINKAHUE B ITPUKIAJHBIX 3agadax 6yzlymel71 JACATCIIbHOCTH.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHH S
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-1 cnocoben
HCIIOJIb30BATh MOJIOKEHHS,
3aKOHBI 1 METObI
€CTECTBEHHBIX HAYK U
MaTeMaTUKH ISl pEeIICHUs
3a/1a4 UHKEHEPHOU
JIeSITeIbHOCTH

W/1-1lonk-1 3naeT
(dyHaMeHTaJIbHbIE 3aKOHBI
HPUPOJIBI M OCHOBHBIE
¢u3nvecKkue MaTeMaTHYeCcKue
3aKOHBI

3HATH:
- OCHOBHbIE (PU3UYECKUE SIBICHUS, 3aKOHbI
ANEKTPOCTATUKU U UX MAaTEMAaTHUYECKOE
OTHCAaHUE;

- OCHOBHBIE (PU3UUYECCKHUE SIBIICHUS, 3aKOHBI
MOJICKYJISIPHOM (PU3UKU U TEPMOJAUHAMUKH
U UX MaTeMaTH4YE€CKOE OINKUCAHMUE;

- OCHOBHbIE (PU3UYECKHUE SIBICHUS, 3aKOHbI
MEXaHUKH M UX MAaTEMaTUYECKOe
ONHMCaHUE.

OIIK-1 crmocoben
HCITOIB30BaTh ITOJIOKECHUS,
3aKOHBI 1 METOJIBI
€CTCCTBCHHBIX HayK nu
MaTE€MaTUKH JJIs PEIICHUS
3a71a4 MHKEHEPHOU
JIeSITETLHOCTH

NT-20mk-1 YMEET IPUMEHSATH
(bu3nYecKue 3aKOHbBI U
MaTeMaTHYECKHE METOBI IS
pelenus 3a1a4
TEOPETHYECKOTO
IPHMKIATHOTO XapaKTepa

YMETB:
- IPUMEHATh OCHOBHBIE (PU3NYECKHE

SIBJICHUA, 3aKOHbI MEXaHUKHU U UX
MaTeMaTHYECKOE OIMMCAHUE K PEIICHUIO
3a/1a4;

- IPUMEHSTh OCHOBHBIC (PU3NICCKUE
SIBJICHUA, 3aKOHBI 3J'IeKTpOMaFH€TPI3Ma n
X MaTEeMaTUYECKOE OMMMCAHUE K PEIICHHUEO
3a/1a4;

- IPUMEHSTh OCHOBHBIC (PU3NICCKUE
SIBJICHUA, 3aKOHBI BJIGKTPOCTaTI/IKI/I n ux
MaTeMaTHYECKOE OIMMMCAHUE K PEIICHHUEO
3a/ad4.

OIIK-1 ciocoben
HCIIOIB30BATh MOJI0KEHHUS,
3aKOHBbI 1 ME€TOAbI
€CTECTBEHHBIX HAyK U
MaTEMAaTUKM IJIs1 peH_IeHI/IS[
3a/1a4 MH)KEHEPHOH
EeSTETLHOCTH

N]1-30mk-1 Bnaneer HaBbIkaMu
WCIIOJIb30BaHMs 3HAHUI
(GU3UKK ¥ MATEMATHUKH TIPU
pELICHUH MTPAKTUYCCKHUX 3a/1a4

YMETB:

- IPUMEHSATH OCHOBHBIE (PU3HUECKHE
SIBJICHUSI, 3aKOHBI KBAHTOBOM (DU3MKH U HX
MaTE€MaTHYECKOE ONMCAHNE K PELICHUIO
3az1ad;

- IPUMEHSATH OCHOBHBIE (PU3UUYECKHE
SIBJICHM S, 3AKOHBI OIITUKU U UX
MaTE€MaTHYECKOE ONMCAHNE K PELICHUIO
3a/1a4.

OIIK-2 cnocobeH

W J1-50mnk-2 3HaET OCHOBHBIE

3HaThb.




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpPA JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

CaMOCTOSITEIILHO MTPOBOIUTH
IKCIIEPUMEHTAIbHBIC
UCCIICIOBaHHS U
UCIIOJIb30BaTh OCHOBHBIC
pUeMbl 00pabOTKH U
PEICTaBICHUS
MOJTYYCHHBIX JIAHHBIX

METO/IbI U CPEICTBA
MPOBEICHHUS
AKCIEPUMEHTAIBHBIX
HCCIIeIOBAHUM, CCTEMEI
CTaHIAPTHU3ALINH U
cepTUUKAIIH

- 3aKOHBI MOJICKYJIAPHOU (PU3MKHU U
TEPMOJIMHAMUKH, KOTOPbHIE
00yCIIOBJIMBAIOT SIBJICHUS WJIU MPOLIECCHI B
YCTPOMCTBAX PA3IUYHON (HU3HUECKON
MIPUPO/IbI, U BBIIIOJIHATh IPUMEHUTEIBHO K
HUM IIPOCTHIE TEXHUYECKUE PACUETHI,

- 3aKOHbI MEXAHUKHU, KOTOPbIE
00YCIIOBJIMBAIOT SIBJICHUS WJIH MPOIIECCHI B
YCTPONCTBAX pa3IudHON (PU3NUECKOn
MPUPO/IbI, U BBIOJHATH MPUMEHUTEIBHO K
HUM IPOCTBIE TEXHUYECKUE PACUETHI.

OIIK-2 criocob6en
CaMOCTOSITEITEHO TPOBOIUTH
9KCIIEPUMEHTAIbHBIC
UCCIICIOBaHUS U
UCIIOJIb30BAaTh OCHOBHEIC
npruemMbl 00padOTKH U
Ipe/ICTaBICHUS
NOJYYECHHBIX TaHHBIX

N /1-6onk-2 YMeeT BbIOUpATh
CIOCOOBI M CpeCcTBa
U3MEPEHUI U IPOBOUTD
SKCIICPUMCHTAJIbHBIC
UCCIIEJOBAaHHS

YMETB:

- OIIPEAECIIATh, KAKHE 3aKOHBI
AIIEKTPOCTATUKU O0YCIOBIMBAIOT SBJICHUS
WJIM IIPOLIECCH] B YCTPOMCTBAX pa3Iu4HOM
($u3nYecKOil MpUpPObI, U BHITOJIHATH
IIPUMEHUTEIBHO K HUM IIPOCTHIE
TEXHUYECKUE PACUETHI;

- OIIPEAECIIATh, KAKUE 3aKOHBI
JIEKTPOMAarHeTu3Ma 00yCIOBIUBAIOT
SBJICHUS WIM IIPOLECCHI B YCTPOUCTBAX
pa3ayHON PU3NYECKONW IPUPOIbI, U
BBIIIOJIHATH IPUMEHUTEIIHO K HUM
IIPOCTHIE TEXHUYECKUE PACYETHI.

OIIK-2 cnocoben
CaMOCTOSITENIEHO TPOBOJIUTH
IKCIEPUMEHTAIbHBIE
UCCIIeIOBaHUS U
UCTIOJIB30BaTh OCHOBHEIE
npuemMbl 00paboTKU U
NpeCTaBICHUS
HOJYYEHHBIX TaHHBIX

N -7onk-2 Bnaneer
crocobamu 06paboOTKH U
NpE/ICTaBICHUS TIOJTYUYSHHBIX
JTAHHBIX U OL[CHKH
MOTPEIIHOCTH PE3YIIbTAaTOB
U3MEPEHUIN

YMETB:

- OTIPE/ICIIATh, KAKUE 3aKOHBI KBAHTOBOM
¢bu3UKN 00YCIOBIUBAIOT SBIECHUS WIN
MPOLECCHI B YCTPOMCTBAX PA3JIMYHOM
(bu3nuecKoil MPUPOIBI, U BHITOIHATH
MIPUMEHUTETHFHO K HUM TIPOCThIE
TEXHUYECKUE PACUETHI;

- OTIPEACIIATh, KAKUE 3aKOHBI ONITUKHI
00yCIIOBIMBAIOT SIBJICHUS WUJIH MPOIIECCHI B
YCTPOMCTBAX pa3IuIHON PU3NUECKON
MIPUPO/IbI, U BBIOIHATh IPUMEHUTEIBHO K
HUM TIPOCTHIC TEXHUYECKUE PACUETHI.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccHoHambHON 00pa3oBaTeIbHON MpOrpaMme

MHuKpOsJIeKTpOHHKa W TBepJoTeNbHas dJekTpoHuka (namee — OIIOII), HampaBieHHs NOATOTOBKU

11.03.04 DOieKkTpOHMKAa M HAaHOMJIEKTPOHHKA,

OakanaBpuar.

Tpe60BaHI/ISI K BXO/IHBIM 3HAHUAM U YMCHHAM:
- 3HAaTb OCHOBHBLIC OIIPCACIICHH A, 3aKOHBI U TCOPCMBI KypCa (bHSHKH Ha YPOBHC CPCOHETO O6II.[CFO

o0OpazoBaHus

YpPOBEHb 00pa30BaHUS:

BBICIIICE O0Opa3oBaHUE -

- YMETh pelIaTh TUIOBBIE 33/1a4H Kypca GU3UKU Ha YPOBHE CPEAHETr0 OOIIEro o0pa3oBaHUs




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyI0eMKOCTh JUCHUIUTMHBI cOcTaBisieT 21 3aueTHas eauHuIa, 756 Jaca.

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) 1o BUJIaM y4eOHOI paboTh

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 duznueckre 0OCHOBBI 104 1 28 10 | 16 - - - - - 50 - I10020mo8Ka K npaKmu4eckum 3aHAmuam:
MEXaHUKHU Nzyyenne Mmatepuana no pazaeny "dusndeckue
1.1 ®dusnyecKue OCHOBEI 104 28 10 16 - - - - - 50 - OCHOBELI MEXaHMKHU", IIOJTOTOBKA K
MEXaHUKH BBITIOJTHEHHIO 33/IaHUH Ha MPaKTUYECKUX
3aHATUAX
Ilodzomoeka K nadbopamopnoit padome: Jlns
BEITIOJTHEHUS 3aJaHUH TI0 JTaOOpaToOpHOU paboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3a[1au BBHITIOJIHEHNUS Ta00paTOpHOH paboTHI, a
TaKXKe U3YYUTh BOMPOCH BAPHAHTOB 00pabOTKH
Pe3yIBTATOB IO U3YICHHOMY B pasjieie
"®du3nyecKkue OCHOBBI MEXAHUKH"' MaTepHUaly
CamocmoamensHoe usyuenue
meopemuyuecko20 mamepuana: zydenue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"®u3nyecKue OCHOBBI MEXaHHUKH"
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:
[1], ctp. 17-160
[3], cTp. 8-75
[4], cTp. 4-29
[6], cTp. 5-72
[9], cTp. 5-86
2 DJ1eMEHTBI 18 10 - - - - - - - 8 - Camocmoamenvhnoe uzyuenue
CreuaIbHOW TEOpHH meopemuyieckoz0 mamepuana: Vzyuenue
OTHOCHTEJILHOCTH JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
2.1 DJeMeHTBI 18 10 - - - - - - - 8 - "DNeMeHTBI CrelHaIbHON TEeOpHU

CIIEMAJIbHON TEOPUH

OTHOCHUTEIBLHOCTH"




OTHOCUTCJIbHOCTHU

H3yuenue mamepuanog 1umepamypuoix
UCIOYHUKOB:

[1], cTtp. 217-243

[3], ctp. 84-105

OCHOBBI MOJICKYJISIPHOM
¢u3uKy u
TEPMOIMHAMHUKH

94

26

16

46

3.1

OCHOBBI MOJICKYJISIPHOM
¢u3uKy u
TEPMOIMHAMUKH

94

26

16

46

Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: VIzyaeane
JIOTOTHUTENBHOTO MaTepHaia o pa3zieiny
"OCHOBBI MOJIEKYJISIPHOW (DU3UKA 1
TePMOANHAMHKH"
I10020mo6Ka K npaKmu4eckum 3auAMuM:
Wzyuenne matepuaina no paszaeiny "OcHOBEI
MOJICKYJISIPHOH (PU3MKHK U TEPMOTUHAMHKH",
IIOArOTOBKA K BBIIIOJIHCHUIO 3a)1aH1/1171 Ha
MPaKTUYCCKUX 3aHATHUAX
Ilodzomoeka K nabopamopnoit padome: Jns
BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
HEOOXOANMO MPEIBAPUTEIBEHO U3YIHTh TEMY 1
3a71a4M BBITIOHEHHMS 1TaOOpaTopHOil paboTHI, a
TaK)Ke M3Y4UTh BOIIPOCHI BApHAHTOB 00pabOTKN
PE3yJIBTATOB MO U3YUYEHHOMY B paszeie
"OCHOBBI MOJICKYJISIPHOW (PU3UKA 1
TePMOAMHAMUKH' MaTepHalry
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:

[1], ctp. 262-356

[3], cTp. 106-164

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

DK3aMeH

36.0

0.5

335

Bcero 3a cemectp

252.0

64

16

32

05

104

335

Hroro 3a cemecTp

252.0

64

16

32

0.5

1375

DJIeKTPOCTATUKA

96

18

14

16

48

Iloozomogka K 1adopamopnoii pavome: J{ns

4.1

DNIeKTpOCTaTUKA

96

18

14

16

48

BBITIOJTHEHUS 33/1aHUH 110 JJabopaTopHOi padore
HE00X0IMMO TIPEABAPUTEIHHO U3YUUTh TEMY U
3aJa4H BBITIOJHEHNUS 1Tab0paTOPHOH paboTshl, a
TaKXXe M3Y4HUTh BOMPOCH BAPHAHTOB 00pabOTKH
PE3yIbTaToB II0 H3YYEHHOMY B pasjeie
"DnexTpocTaTuKa" MaTepuary

8




Camocmoamensnoe uzyuenue
meopemuuecko20 mamepuana: N3yuenue
JIOTIOJTHUTENIBHOTO MaTepHaia o pasjierny
"DnexTpocraTuka

Ilo020moeKa K npaKmuyecKuUM 3auAmuaM:
W3ydeHne matepuana 1o paszieiy
"DnexTpocTaTHKa", MOATOTOBKA K BHIIIOJHEHHIO
3a/IaHMIl Ha IPAKTHYECKUX 3aHATHIX

H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

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

QHCKTpOMaFHGTI/ISM

120

30

18

16

56

CamocmoamenbHoe usyueHnue

5.1

QHCKTpOMaFHGTI/ISM

120

30

18

16

56

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" MaTepualy
H3yuenue mamepuanog numepamypusix
UCHOYHUKOB:

[2], cTp. 98-235

[3], cTp. 270-476

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




[9], cTp. 214-287
[10], ctp. 104-175
[16], cTp. 447
[17], ctp. 104-175

DK3aMeH

36.0

0.5

33.5

Bcero 3a ceMecTp

252.0

48

32

32

0.5

104

335

HToro 3a cemecTp

252.0

48

32

32

0.5

137.5

BomHoBas ontruka

76

18

16

34

Iloozomoeka K nabopamopnoii pavome: J1iist

6.1

BomHoBas ontruka

76

18

16

34

BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1aui BBITIOJHEHUS TaO0OPaTOPHOH paboThI, a
TaKXKe U3YYUTh BOMPOCH BAPHAHTOB 00pabOTKH
Pe3yNbTATOB MO U3YUYCHHOMY B paszeine
"BonHoBas onTuka" Matepuany
Ilo0zomogka K npaKmu4ecKum 3aHAMUAM:
Wzyuenne maTtepuana mno paszaeny "BonHoBas
ONTHKA", MOArOTOBKA K BBIIOJHEHUIO 3adaHUM
HAa TPAKTHYCCKUX 3aHATHIX
CamocmoamensHnoe usyuenue
meopemuyeckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia 1o pasaerry
"BonHoBas ontuka"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[2], ctp. 316-479

[3], cTp.420-475

[12], cTp. 4-38

[13], cTp. 441

[14], cTp. 467

[15], cTp. 890

KBanToBas onrtuka

58

16

30

Camocmoamenbhoe uzyuenue

7.1

KBanToBas onrtuka

58

16

30

meopemuuecko20 mamepuana: zyueHue
JIOTIOJHUTEILHOTO MaTepHana o pasaeny
"KBanroBas onruka"

IloozomoeKka K npaKmuuecKum 3aHamusm:
N3yyenne marepuana no pazaeny "Kanrosas
OINTHKA", TIOArOTOBKA K BBIIOJHEHHUIO 3aJaHUI
Ha TPaKTHYECKUX 3aHATHIX

Iloozomoeka Kk rabopamopnoii padome: J1ns
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BBITIOJTHEHUS 33/1aHUH 110 JTaOOpaTopHO padore
HEOOX0AMMO TPEIBAPUTEIEHO U3YUHTh TEMY U
3a71a4M BBITIOJHEHHMS JTAOOpaToOpHOl paboThl, a
TaKXXe M3YYUTH BOMPOCH BAPHAHTOB 00pabOTKH
PE3yIbTaToB 110 U3YYEHHOMY B pasjeie
"KBanroBas ontuka" MaTepuamry

H3yuenue mamepuanos numepamypHsix
UCHMOYHUKOG:

[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 Mexanuka

82

38

40

Ilodzomoeka K nabopamopnoit padome: Jns

8.1

KBanroBast Mexanuka

82

38

40

BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
3a[jaud BBHITIOJTHEHHUS Ta00paTOpHOU paboTHI, a
TaKXXe U3YYUTh BOMPOCH BAPHAHTOB 00pabOTKH
Pe3yIBTATOB IO U3YICHHOMY B pasee
"KBanToBas Mexanuka" Matepuany
Ilo0zomoeKa K npaKmuuecKum 3aHAMUAM:
Wzyuenne maTtepuana no paszneny "Ksanrosas
MeXaHHKa", MOJArOTOBKA K BHITTOJIHCHHUIO
3aJlaHUil Ha IPAKTHYECKUX 3aHATHIX
CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIOTHUTEIHHOTO MaTepralia o pasaerry
"KBantoBas Mmexanuka"
H3yuenue mamepuanoe numepamypHsix
UCHOYHUKOB:
[3], cTp.504-528; 578-589; 607-619

[11], cTp. 46-229

[12], cTp. 65-82

[13], cTp. 72-88

DK3aMeH

36.0

0.5

33.5

Bcero 3a cemecTp

252.0

64

32

16

0.5

104

335

Hroro 3a cemectp

252.0

64

32

16

0.5

1375

UTOro

756.0

176

80

80

15

4125
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IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus
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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,
M3MEHEHUE MOMEHTAa HMITYyJbCa IOJ JEUCTBUEM MOMEHTAa CUJjbl. JlMHaMKKa BpallaTeabHOIO
JBHKCHHsI TBEPAOrO Tela OTHOCHUTEIBHO HENOABUKHOM OCH, OCHOBHOE YPAaBHEHHE JAMHAMUKH
BpaniaTesnbHoro ABwxeHus. [lmockoe ABUkKeHUE TBEPAOro Tena, IMHAMMKA IJIOCKOTO JBUKEHUS.
Teopema Kenura [uisi IIOCKOro ABM)KEHUS. 3aKOHBI COXPAHEHUS B MEXaHUKE. 3aKOH COXpPaHEHUS
UMITyJbCa. 3aKOH COXpaHEHUsS MOMEHTa uMMyibca. JHeprus. Pabora. Kunetnueckas sHeprus.
Kunerndeckas sHeprus Bpamaromerocs tena. Kuaerndeckas dJHEprusi MEXaHUYECKOM CHCTEMBI U
ee CBs3b C paboTON BHENIHWX M BHYTpeHHUX cuil. KOHCepBaTHBHBIE U HEKOHCEPBATHUBHBIC CHUIIBI.
[Torenumanbaelie nons. [loTeHnnanbHas SHEPTUs MaTepUAIbHOM TOYKHA U CUCTEMBI MAaT€pUaIbHBIX
touek. [lome meHTpanbHbIX cuil. MexaHuueckass 3HEpPrusi CUCTEMBbl Tel. 3aKOH H3MEHEHHUS U
COXpaHEHUsI MEXAHUYECKOW SHEPruu CUCTEMBI Tel. Yap aOCOJIIOTHO YNPYTUX U HEYNPYrux Tell.
LentpanbHoe noze. [loreHunanbHas 3HEPrusi MaTEpPUAIbHOW TOYKU B IOJIE€ LIEHTPAIbHOU CHJIBI,
NOTCHUMAIbHAS  DJHEPrUs Tejla B [OJIE€  TATOTEHWs, TPABUTALMOHHBIA  IOTEHLHAI,
TuddepeHImanbHas CBA3b MKy CUION M MOTeHUUANbHON sHeprun. Cyneprno3nuius HeHTPaIbHbIX
nosie, 6e3puxpeBoe nose. [loHATHE O BUXPEBBIX MOJNIAX, MpUMepbl. HenmHepuuaabHble CHCTEMBI
OoTCcueTa. YCKOPEHHME B HEHMHEPLMAIbHBIX CHCTEMax OTcYeTa. Bpamarommuecs CUCTEMBI OTCYETA.
Cunel HHEpLUMH, IEPEHOCHAS, IEHTPOOEKHAs U KOPUOJINCOBA CUJIBL..

2. Dnemenmoi cneuuaﬂbHozZ meopuu omnrocumenbrHocniu

2.1. DneMeHTHI crienuanbHON TEOPUH OTHOCUTEIBHOCTH

[TocTynatsl cienuaibHONW TeOpUH OTHOCUTENbHOCTHU. [IpeoOpa3oBanus Jlopenna. CrneactBus u3
npeoOpazoBanuii Jlopenna. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH, OTHOCHTEIBHOCTb JJIUH U
MPOMEXKYTKOB BPEMEHH, HWHTEpBAl MEXIy JBYMS COOBITUSIMH U €ro HHBAPUAHTHOCTH.
PensaTuBUCTCKMI  3aKOH  CIIOKEHHS ~ CKOpocTeid.  UeThIpexMepHOE  MPOCTPAHCTBO-BpPEMS
MunkoBckoro. MHBapuaHTHBIM HMHTEpBall, MPOCTPAHCTBEHHOMOAOOHBIA, BPEMEHENOAO00HBIH U
CBETONOAO00OHBIM MHTEPBaJIbl, CBETOBOM KOHYC. KoOpanHAThHI U BpeMsi COOBITUSI KaK KOOPIUHATHI B
IpOCTpaHCcTBE MUHKOBCKOTO. 4-BEKTOPBI, 4-CKOpPOCTh. JIMHaMKUKa MaTepUallbHON TOYKU. DHEprus
U UMITYJIbC PENISITUBUCTCKON YacCTHI[bl, BEKTOP 4-UMITysibca. 3aKOH B3aMMOCBS3H MacChl U SHEPTUH.
PensTuBucTCKOE YpaBHEHHE THHAMUKNA MaTepUaabHOU ToUk. DOTOH, YJHEPTHs K UMITYJIbC (POTOHA,
npeoOpa3oBaHne KOMIIOHEHT 4-umiyibcea, dddext Jlomnepa aist CBETOBOM BOHBL..

3. OcHogvbl MOAEKVIAPHOU DUBUKU U TMEPMOOUHAMUKY

3.1. OcHOBBI MOJIEKYJISIPHON (U3UKU U TEPMOJAUHAMUKH
Cratuctuyeckue W TEPMOJMHAMUYECKME METOJIbl HCCIIENOBaHUSA. TepMOAMHAMHUYECKHE
napameTpsl. MneanmpHbIi Ta3. VYpaBHEHHE COCTOSHMS HJEaIbHOrO rasza. MolleKyspHo-
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KHUHEeTH4YecKkass Teopusi razoB. OCHOBHOE YpaBHEHHE MOJEKYJSIPHO-KMHETUYECKON TEOopuu Jis
JaBJICHUSI UI€aJIbHOTO Ta3a. MoNeKyIsIpHO-KUHETUYECKOE TOJIKOBAaHUE a0COJIFOTHON TeMIEpaTyphl.
BuyTpeHHsst SHeprus wuIeanbHOro ra3a. Pabora, kommyecTBO TeIioThl. [lepBoe Hauano
tepmoauHamuku. [lonurponnsie mpoueccel. Temnoemkocts. TemnoBsie mamubbl. [ukn Kapao u
ero KII/JI. HepaBenctBo Kiaysmyca. TepmonnHaMuueckoe paBHOBECHE CHUCTEMBI. Makpo- u
MHUKpOCOCTOsIHMA. CTaTUCTHYECKUM BeCc. OHTponMsi M €€ CBoicTBa. Bropoe Hauano
TepMoaHaMUKHU. OCHOBBI CTATUCTUYECKOW MOJIEIN OJHOATOMHOTO ra3za. ®a3oBoe mpoCTPaHCTBO,
dazoBbie  TpaekTOopuHu. [IIOTHOCTH BepoOSTHOCTH B  (a30BOM  MPOCTPAHCTBE, (YHKIUSA
pactnpenenenus. PaBHOBecHOe cocTosiHME, pacnpeneneHue [ub6ca. Cpemanue 3HAYCHUS
HaOmoaeMblx BenuuuH. Pacnipenenenne MaxkcBesia. Pacnipenenenne MakcBemia Mo BEKTOPY
CKOPOCTH U IO OTJAEJBHBIM MPOEKIUAM CKOPOCTH, CpEAHEKBaJApaTUYHasi CKOpOCcTh. DopMyna AJis
JaBJeHUs uaeaabHoro raza. @opmMyna pacnpeneneHus o MOAYJI0 CKOPOCTH, Haubosee BeposiTHAs
ckopoctb. Pacnpenenenue bonpumana. Pacnpenenenue MoJIEKyll IO BBICOTE B IMOJE TXKECTH,
Oapomerpuyeckas ¢opmyna. SIBIeHHS TmepeHoca B TEPMOJMHAMHUYECKUX HEPaBHOBECHBIX
cuctemax. J{mmHa cBoOOIHOTO MTpodera..

4. 3Jzel<mpocmamu7<a

4.1. DnexTpocTaTuka

DJEeKTpOoCTaTHUECKOE MOJIe B BaKyyMe. BeKTop HanpspkeHHOCTH 3JEKTPOCTATHUECKOTO MOJIS U
MCTOJBI €ro pacyeTa. HOTCHHI/IaJI. CBsi3b MCXKAY IMOTCHIUAJIOM M HAIIPAKCHHOCTBIO ITOJIA. MGTOI[I)I
pacyera mnoTeHuMana. JIUmonb B 3JEKTPOCTATMUECKOM TMOJIe. DJEKTPOCTaTUYECKOe IIoJe B
BellecTBe. THUMBI JAMAIEKTPUKOB OJIEKTPOHHAs M OpHEHTALMOHHAs noJsipu3aunuu. BexTtop
nonspuzanuu. CBoOojgHble M cBsi3aHHbIEe 3apsanbl. Teopema Octporpanckoro-I'aycca ais
AIIEKTPOCTATUYECKOTO TOJIS B AMAJIEKTPUKE. BekTop amekTpuueckoro cmemeHus. usnexTpuaeckas
IPOHHMIIAEMOCTh BEIIEeCTBA. YCJIOBUS Ha TIpaHule pa3gena aByX cpel. IlpoBogHuku B
aneKTpocTaTndeckoM mose. [lone BHYTpHM NpOBOAHHMKA M y €ro MOBepxHOCTU. Pacmpenenenue
3apsi0B B NpOBOJHHMKE. [IOCTOSHHBIA 3IEKTPUYECKMH TOK.  DJIEKTPOEMKOCTb YEIMHEHHOTO
IMPOBOAHUKA. Bzanmuas emkocThb ABYX IIPOBOAHHKOB. KOHHGHC&TOPBI. 3H€pFI/I$[ 3apsAKCHHOTO
NPOBOJHUKA M KOHJEHCATopa. OJHEprus »ieKTpocTarnyeckoro mnois. OObeMHas MIOTHOCTb
DHEPTHUHU..

J. aﬂEKMDOMCZZHemMSM

5.1. DnexTpomarueTusm

ITocTosiHHOE MarHUTHOE IOJIE B BaKyyMe. 3aKOH Amrepa. BekTop MHIyKIIMM MarHUTHOTO MOJIS
U MeToAbl ero pacuera. KoHTYp ¢ TOKOM B MarHUTHOM moJje. MarHuTHbeli MOMEHT. 3akoH buo-
Cagapa-Jlamaca. 3akoH MOJIHOTO TOKa JUIsi MarHUTHOTO IOJIS B Bakyyme. MeTon cynepno3sunuu
nosieli. PacueT mosst KpyroBoro Toka, JUIMHHOTO COojIeHOuAa U Topouaa. Pabora nmo nepemenieHuo
IIPOBOJHMKA U KOHTYpa C TOKOM B MAarHUTHOM IIOJIe. SIBI€HHME SJIEKTPOMArHUTHOW WHAYKLHU.
BriBon 3akona ®Papaznes-MakcBewia. MHIYKTUBHOCTh. SIBI€HHME CaMOMHAYKIMH W B3aUMHOU
UHAYKIUH. DHEprusi MarHuTHoro mnois. OObeMHas IUIOTHOCTh SHEprud. MarHuTHoe mojie B
BeniecTBe. MUKpoTokH. BekTop HaMarHMUeHHOCTH. 3aKOH MOJIHOTO TOKAa JJIi MarHUTHOTO TOJIS B
BelIeCTBE. BEKTOp HAmpsDKEHHOCTH MAarHUTHOro mnois. CBA3b MEXIy BEKTOpaMU WHAYKIIHH,
HANPSDKEHHOCTH M HAMarHWYeHHOCTH. MarHuTHasi MPOHUIIAEMOCTh BellleCTBa. [ paHUYHBIE YCIOBUS
Ha TpaHMle pasjena AByX cpel. Kinaccupukamuss MarHeTHMKOB. OJEKTPOHHas Teopus aua- U
napamarHeTukoB. OCHOBHBbIE cBoMcTBa (eppomarHeTkoB. Jlomensl. Touka Kropu. YpaBHenus
MakcBemna. ['apmoHudeckue  KonebaHMs W UX  XapaKTEPUCTUKU. MexaHHYeckue U
aneKTpoMarHuTHele KoneOanusi. KoneGartenbHbiii koHTyp. JuddepenuunanbHoe ypaBHEHUE
COOCTBEHHBIX T'apMOHUYECKHUX KOJICOAHMH U €ro peuieHue. 3aTyxarollue 3JIeKTPOMarHuTHBIE
koneOanus. JludpdepeHunanbHoe ypaBHeHHe u ero pemeHue. KoadpduuueHnt 3aryxanus,
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JorapupMHUUECKUl  JEKpEMEeHT  3aTyXaHus, JOOpOTHOCTh  KOHTypa.  BBIHYXJEHHBIE
ajeKkTpomMarauTeie koneOanus. [uddepennmanbHoe ypaBHeHHE U €ro pemieHue. Pe3oHaHc.
[Tonsstue o wmerone Dypbe-ananusza. CroxkeHUE TapMOHMUYECKHUX KoJIeOaHUN OJMHAKOBOIO
HalpaBlIeHUs U OJMHAKOBOW 4acTOThl. CIIOKE€HHE B3aUMHO MEPHEHIUKYJISPHBIX KoJeOaHHH.
@urypsel Jluccaxy. Bonnbl. [IpuMepsl BOIHOBBIX ABMKeHUU. llomepeyHsie, MPOLOIBbHBIE BOJHBI.
VYpaBHeHue Oerymiell BOJHBI. XapaKTEPUCTHKU BOJIHBI (aMIUIMTYyHa, (haza, 4acToTa, BOJHOBOE
4KCII0, JUTMHA BOJHBI). BomHoBoe ypaBHenue. [Iporeccel 00pa3oBaHus CTOSIMMX BOJIH. Y paBHEHUE
CTOAYEH BOJIHBI. DJICKTPOMAarHUTHBIE BOJIHBL. BosiHOBOE ypaBHeHHE. CBOMCTBA 2JIEKTPOMArHUTHBIX
BOJIH. DHEPrus 3JIEKTPOMArHUTHOM BoJIHBI. Bektop YmoBa-IloitnTunra. [loHsiTHe MHTEHCUBHOCTH.
ITpumep pacyeTa MIOTHOCTH ITOTOKA SHEPTUMU..

6. Boainosas onmuxa

6.1. BonHoBas ontuka

[Ilkana »1eKTpOMarHUTHBIX BOJH. PacmpocTtpaHeHue cBeta B Ipo3payHoil cpexne. PazoBas
CKOPOCTh CBETa B NIpo3paudHoil cpene, koddduuueHt nmpenomieHus. CBETOBOW Ty4, ONTHYECKas
qHa nytd. [lpunnun ®epma. 3akoHBI OTpaKEHHs] U IPEJOMIIEHUS CBETa ,II0JIHOE BHYTPEHHEE
orpaxkenune. Koopoumment otpaxenus. KoadduuumeHT oTpakeHus NOpu  HOPMAIBHOM
najgeHun(BbIBO/), HAKJIOHHOE TAaJeHUEe, p U S — BOJHBI, (Gopmynsl ®Dpenens, yron bprocrepa.
Untepdepenmus csera. KorepeHTHOCTh 3JIEKTPOMArHUTHON BOJHBI, YCJIOBUS HAOIIOJEHUS
untepdepenmu. Muarepdepennns no cxeme HOHra, pasHOCTh a3 u onTHYECKask pa3HOCTh XO0Ja
BOJIH, YCJIOBHS MAaKCUMYMOB ¥ MHMHHMYMOB, IIMpUHAa UHTEP(EPEHIIMOHHON  IOJIOCHI.
WNuTepdepeHiius B TOHKUX IUIEHKAX, Pa3HOCTb XO0J/la BOJIH, OTPAKEHHBIX OT JBYX IOBEPXHOCTEN
IUICHKH, IOJIOCHI PAaBHOTO HAaKJIOHA W PABHOM TONIIMHBI, Kosblla HperoToHa. MHoromyuesas
uHTepdepeHys, (asoBas auarpaMmMa MHOTONIydeBO wuHTepdepeHmmu.  udpakmus caera.
[Tpunuun [Mtolirenca-®penens, unrerpan Kupxroda. {udpakuus Openens Ha KpyriioM OTBEPCTUH,
YCIIOBUSL MAKCUMYMOB M1 MUHUMYMOB JU(pakuu Ha ocu oTBepeTus. Audpaknus @paynrodpepa Ha
KpPYTJIOM OTBEPCTUH, NU(PAKIMOHHAS PACXOIUMOCTb, paspellariias crnocoOHOCTh O0OBEKTHBA.
Hudpaxnus @paynrodpepa Ha menn. Judpakuus dpaynrodepa Ha peuieTke, cxema AUPpakiIny,
aMIUTMTYHbIE U (Da30BbIE PEIIETKH, MHTEHCUBHOCTH TU(parupoBaHHON BOIHBI, KaK (PyHKIUS yria
nudpakiy, TIaBHbIE MaKCUMyMbl M TJaBHbIE MUHUMYMBI AUGPaKIUU, YIIIOBas IUCIIEPCUS U
paspemiaroniasi cnocoOHOCTh TudpakunoHHOM pemetku. [lomspuzanus csera. CocrosiHHE
NOJIIPU3aLlMU CBETOBOW BOJIHBI, BU/IbI MOJIIPU3ALIUH, OJISPU30BAaHHBIN, €CTECTBEHHBIH U YaCTUYHO
MOJISIPU30BAaHHBIM CBET, CTENEHb NOJISIPU3AIMU, MOJSIpU3alUsl BOJHBI HpPU €€ OTPAKECHHH,
UJeaNbHBIA MoJsipu3aTop. J[BoiiHOe myuenpenomieHue, 0ObIKHOBEHHAs! U HEOOBIKHOBEHHAS! BOJHBI,
AQHU30TPOMHBIE JUANEKTPUKH, TJIaBHAs IUIOCKOCTh AHM3OTPOIHOTO KPHUCTaUla, IOBEPXHOCTH
Jy4EeBBIX CKOpocTeil. BzauMopenicTBue cBera ¢ BelecTBoM. PaccesHue, nucnepcus U NOTJIONIEHHE
CBETa, SIBJICHUE NUCIIEPCUU, HOpPMajbHAs M aHOMAaJbHas AMCIEPCHs], MOTJOIIEHHE CBETA, 3aKOH
Bbyrepa. DnemenTtapHas Teopus Aucnepcud. BoaHoBo# nakeT, rpynmnoBasi CKOPOCTb..

7. Keanmosas onmuxa

7.1. KBaHTOBas onTHKA

TennoBoe wu3nydeHue. XapaKTEPUCTUKU TEIUIOBOTO H3JIYYEHHUS HArpeThiX Tell, aOCOIIOTHO
4yepHOe Teno, 3akoH Kupxroda. 3akoHBI TEIUIOBOTO HW3IYYEHHs YEPHOTO Tella, PaBHOBECHOE
U3JIy4YeHHUe, 3aBUCUMOCTh CHEKTPAIbHOM MIOTHOCTH PAaBHOBECHOT'O M3IYYEHHUS OT YAaCTOTHI, 3aKOH
Credana-bonpiivana, ¢opmyna Buna u 3akon cmemenus Buna, dopmyna Poanes-/[xunca,
pactipenenenue Ilnanka, runoresa [Inanka. KBantoBele cBoiicTBa cBera. BHemnuit ¢porosaddekr,
paboTa BBIXOJla, 3aNMUpPAIONIMN MOTEHLHUAN, KBaHTOBOe oO0ObsicHeHHE (oTorddexTa, ypaBHEHUE
Oiinmreiitna. OnbIT bote, (OTOH Kak 3IeMEeHTapHas YacTHIIA, SHEPTHUs, UMITYJIbC U TOJSPHU3AII
dotona, maBiaeHue cBeta. Oddext Kommrona, paccesHue ¢oToHa Ha DIEKTPOHE, 3aKOHBI
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COXPaHECHHS] U M3MEHEHHE JIJTMHBI BOJTHBI (DOTOHA MPH PaCCESHUU, KOMITOHOBCKAS JUTMHA BOJHBI.
bopoBckasi Mozens aToma BoAopoja, rumore3sl bopa, mpaBuiio oTOOpa CTAalMOHAPHBIX OPOMT,
KBaHTOBAHUE YHEPTUH JICKTPOHA B BOJIOPOIONOAOOHOM cuCTeMe, CXeMa SHEPIreTUYECKIX YPOBHEH.
CrnekTp aroma BOJOpOJa, CHEKTpalibHas (GopMmyia, CEpUU CHEKTPadbHBIX JTUHHH. M3nydenue u
MOTJIOIIEHHE CBETa aTOMaMH, IOIJIONICHHE CBETa, CIIOHTAHHOE M BBIHYXIEHHOE H3Iy4YCHHUE,
CBOICTBa KOTEPEHTHOCTH CIIOHTAHHBIX U BBIHYKJIEHHBIX IPOIECCOB, KOAPIUIIUEHTH DUHIITEHHA U
CBSI3b MEXy HUMH..

8. Keanmosas mexanuxa

8.1. KBantoBast MmexaHuka

BonHoBasi MmexaHuka snektpoHa. ['mnoreza ae-bpoiss, BoiaHbl ae-bpoilis, mjivHa BOJHBI Jie-
bpoiisis, 3KCnepUMEHTAIBHOE TOATBEPKIACHUE THUIOTE3bI, KOPIIYCKYJIIPHO- BOJHOBOM JIyaiu3M,
KPUTEPUHN «KJIACCUYHOCTHY 3JIEKTPOHA, IPUHIUI COOTBETCTBUA. CTaTUCTUYECKAss MHTEPHPETALIUS
BOJIH Jie- bpoiis, TUIOTHOCTh BEPOSITHOCTH M aMIUIMTY/Ia BEPOSTHOCTH, BOJIHOBas (YHKIUS
snektpoHa. CranuoHapHoe cocTosiHue. COOTHOIIEHHE HEOINPEACICHHOCTEH MJig SHEPIUM U
BpemMeHu.  CocTossHME  DJIGKTPOHA € ompeneieHHbIM  umnyiabcoM.  CooTHoIeHus
HeomnpeaeneHHoctel ['eiizendepra, npumepsl. [IpuHIMI cynepno3uinu, Cyneprno3uIis COCTOSHHIA.
DJIEKTPOH B MPSAMOYTOJIbHOW TMOTEHIMAIBLHON sME, CTosuas BOJIHA Je-bpoiisii, KBaHTOBaHHE
SHEPIHH, 3JEKTPOH B TPEXMEPHON MOTEHIMAIBHOU SIME, MOHATHUE BBIPOKICHUS SHEPreTHUYECKUX
ypoBHEW. [INOTHOCTH MOTOKA BEPOSTHOCTH, YPABHEHUE HENPEPBIBHOCTH, COXPAHEHHUE YHUCIA
yacTull. J[BH>keHHe 3JIeKTpOHA BOJIM3U MOTEHIIUAIBHOTO MOpora, KO3(QPUIIMEHTHI MPOX0XKIECHUS U
OTPAKCHHS DJIEKTPOHA OT IMOTCHIMAIBLHOW «CTYNMEHBKW», TYHHEIBHBIH 3(PQPEKT, BEPOSITHOCTH
TYHHETTUpOBaHUs 3JeKkTpoHa. Habmiomaemble u omepaTopsl B KBaHTOBOM MexaHuke. KBaHTOBBIE
WU3MEpEHUS, POJIb M3MEPUTEIBHOTO Tprubopa. M300paxkeHnss PU3NICCKUX BEIIMYUH OINEPATOPAMU,
3pMHUTOBBIE oreparopbl. CoOcTBeHHbIE U cpeaHue 3HadeHus. OCHOBHBIE ONEepaTopbl B KBAHTOBOM
MEXaHUKE; COOTHOIICHHE KoMMyTanuu. Y paBHenue lllpeaunrepa. Beruucnenue cpeHUX 3HaYCHUN
dbusnueckux BenuyuH. Mi3MeHeHue BO BpeMeHH cpelHUX 3HaueHud. Teopema DpeHdecTa. 3aKOHBI
COXpaHEHUs B KBaHTOBOW MexaHuke. KBaHTOBasi Teopus CBOOOJHBIX JJIEKTPOHOB B MeETajlle.
IImoTHOCTE BHepreTuyeckux coctoaHud. PyHkuusa pacnpeaeneHus Pepmu-/upaka. YpoBeHb
@®epMu B MeTaiaX. BBIpOXKIEHHBIH W HEBBIPOKICHHBIA 3IEKTPOHHBIA ra3. CpenHss sHeprus
AJIIEKTPOHOB B METAJUIE U €€ 3aBUCUMOCTh OT TEMIEPATYPbl. DHEPreTUUECKUE 30HbI B KpUCTAJIIAX.
3oubl bpwimtoosHa. Metaiibl, AMAJIEKTPUKH W TOJYIPOBOJHUKH.  J[MHaMHMKa 5SJIEKTPOHOB B
KpUCTaIIM4eckor pemeTke. OddexTuBHAs Macca HocuTened 3apsga. KsaHToBas Teopus
AIEKTPONPOBOJHOCTH METAIIOB U MOJYIPOBOAHUKOB. [IOHATHE O CBEPXIIPOBOJUMOCTH..

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. DHeprus 31eKTPOCTaTUYECKOTO MOJIS;
. 3axoH buo-Casapa-Jlannaca. 3akKOH IIOJIHOTO TOKA;
. Cuna Amnepa. Padota cuiiel Amniepa. Cuna Jlopena;
. SIBneHMe 3NIeKTpOMarHuTHON UHIYKIIUY;
. UHAYKTUBHOCTB. DHEPTUSI MATHUTHOTO MOJIS;
. Audpaxmus ceera;
. UnTepdepennus crera;
. DIIEKTPOEMKOCTb;
. [longpusanus cBera;
10. lucnepcus cBeTa;
11. TerioBO€ U3Ty4YEHHUE;
12. DneKTpoMarHuTHbIE BOJIHBI;
13. IIpOBOJTHHKH B JIEKTPOCTATUYECKOM II0JIE;
14. PacueT HanpsyKEHHOCTHU U MOTEHIMAJI JJIEKTPOCTaTUYECKOTO 0JISI B BAKYYME METOAOM

O 00 1O\ Dn K~ W
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CYIIEPIO3ULINY;
15. IIpumenenne Teopembl OcTporpaackoro-I'aycca g pacuera 3JI€KTPOCTaTUYECKOTO OIS
B BaKyyM€;

16. KBaHTOBEIE CBOMCTBA CBETA;

17. Pactipenenenne MakcBesuia o cKopocTsiM U 3HeprusiM. Pacnipenenenue bonbimana;

18. Temmossie mamuabl 1 ux K.ILJI.;

19. IlepBoe Hauano TepMOAMHAMUKH. TEIII0EMKOCTh;

20. MonexynsipHO-KMHETHYECKasi TEOpUsl UICAIbHOTO Ta3a;

21. YpaBHEHUE COCTOSIHUSI UJICAIBHOIO I'a3a;

22. 3aKOHBI COXpaHEHHS UMITYJIbCA, SHEPTUH U MOMEHTA UMITYJIbCA;

23. JluHaMuKa BpaliaTeIbHOro JBUKCHHS a0COIIOTHO TBEPAOTO TEIa OTHOCUTEIILHO
HETIOIBM>KHOM OCH;

24. JIBuykeHue MaTepuallbHON TOUKH 110 OKPYKHOCTH;

25. Ilnnamuka MaTepruagibHOU TOUYKH;

26. Kunemaruka;

27. DNEeKTPOCTATUYECKOE MOJIE€ B JUDIIEKTPHKAX;

28. Bonnsl e bpoitns. CooTHOLIEHUS! HEONIPEIEIEHHOCTEMH.

3.4. Tembl 1a60paTOPHBIX PadoT
. O3HaKOMJIIEHUE C ANEKTPOU3MEPHUTEIHLHBIMU TPUOOPAMU;
. Onpenenenne 4acToThl Kosebanuii mpu nmomoutn uryp Jlnccaxy;
. U3ydenue siBneHus ructepesnca heppoMarHeTuKoB;
. Onpenenenuie B3aMMHONW HHAYKTUBHOCTH;
. Onpenenenue yaeabHOTO 3apsaa dJIEKTPOHa;
. Onpenenenyie HHIYKTUBHOCTU CUCTEMBI KaTyLIEK;
. Isyuyenue cBoiicTB peppomMarHeTkoB 1mo mMetoay CTonerona;
. UccnenoBanne MarHuTHOTO 1oJist B Karymikax ['enbMrombua;
. UccnenoBanue CTOSUMX 3JIEKTPOMATHUTHBIX BOJIH B IBYXIIPOBOJHOW JIMHUY;
10. Onpenenenue yaenbHOTO 3apsia IEKTPOHA METO/I0M MarHeTpOHa;
11. MI3yuenne MarHuTHOTO IOJIsL COJIEHOMIA C TIOMOILBIO JaTYuKa XO0JIa;
12. Onpenenenue AU3IEKTPUUECKON MPOHUIIAEMOCTH KUIKOTO IUIEKTPUKA;
13. M3yuenune nuaNeKTpUYECKUX CBONCTB XKHUIKOCTEM;
14. Onpenenenne EMKOCTH KOAKCHAJIBLHOTO KaOeJssl M MJIOCKOr0 KOHIEHCATOpa;
15. Becsl HanpsKkeHuUs;
16. Onpenenenne dAEKTPUIECKON EMKOCTH KOHJIEHCATOPA;
17. UccnenoBaHue 3JIEKTPUYECKOTO MOJIS ¢ IOMOIIBIO 3JIEKTPOJIUTHYECKON BaHHBI;
18. Ompenenenue Touku Kropu ¢peppomarHeTuka;
19. UccrnenoBanue BEIHYK/IEHHBIX KOJIEOaHUN B 3JIEKTPUYECKOM KOJIe0aTeIbHOM KOHTYPE;
20. Omnpenenenue noTeHIMana Bo30yxaeHust atroMoB 1o metory ®@panka u I'epa;
21. Onpenenenne CKOPOCTH 3ByKa METOJIOM CTOSIUEH BOJIHBI;
22. OnpenenexHue MUPUHBI 3aMPEIIEHHON 30HBI KPEMHUS IO KPACHOM rpaHuile BHYTPEHHETO
(I)OToaq)(beKTa
3. Onpenenenue koxdpumeHTa BHYTPEHHET0 TPEHUS KUAKOCTH 1o MeToty CTokca;
24. W3y4eHne CBOMCTB J1a3€pHOT0 U3JIy4YEHUS;
25. UccnenoBaHue JINHEMYATHIX CIIEKTPOB UCITYCKAHUS;
26. Omnpenenenue KpacHOM rpaHuibl Gotodddexra u paboTsl BBIXOA HNEKTPOHA U3 METaLIa;
27. I3yuenue BHemHero Gotodddexra u onpeaenenue nocrostHaoi [lnanka;
28. UccnenoBaHue CBOMCTB TEMJIOBOIO U3ITyUEHUS;
29. N3mepenne TeMIiepaTypbl COUPAIH JIaMITbl HAKAJIMBAHUS C TOMOIIBIO ONITHYECKOTO
IIUPOMETDA;
30. sMepeHne CKOPOCTH 3ByKa B BO3/yX€ METOJOM CJIOKEHHS B3aUMHO MEPIEHAUKYISIPHBIX
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KoJIeOaHMIi;

31. UccnenoBanue oTpakeHus MOJIPU30BAHHOTO CBETA OT MMOBEPXHOCTH TUAJICKTPHUKA.
Dopmynsl Ppenens;

32. U3y4yeHue JIMHEHHOM TUCIIEPCUU CIIEKTPaIbLHOTO prbopa;

33. Uzyuenue nudpakuuu cBeTa Ha oaHoM menn. Judpakmus Opaynrodepa;

34. Nzydyenue nudpakiiuy B MapauieIbHbIX Jydax;

35. OnpeneneHue JJIMHBI CBETOBOW BOJIHBI C IIOMOUIBIO TU(PAKIIMOHHON PEIIETKY;

36. Onpenenenue JJIMHBI BOJHBI CBETa METOA0M KoJjell HbroToHa;

37. OnpeneneHue ATUHBI BOJIHBI JIA3EPHOTO M3IIy4eHHSI HHTEP(PEPEHIIMOHHBIM METOIOM
(metomom FOHra);

38. V3Mepenue UITMHBI CBETOBOM BOJHBI ¢ TOMOIIBIO Outipu3mbl Openens;

39. Uzydenue xoneOaHuii MPYy>KMHHOTO MasiTHUKA,

40. VccnenoBaHue sSIBICHUS MOJSPU3AIMK CBETa. 3aKOH Maitoca;

41. Onpenenenue cpeaHel AIUHBI CBOOOAHOTO podera 1 3pPeKTUBHOrO TuaMeTpa MOJIEKYI
BO3/1yXa;

42. OnpeneneHne MOMEHTa UHEPLIMM MaXOBHKa;

43. Omnpenenenune otTHomeHus rerwioémkocreit Cp/CV ra3os;

44. Onpenenenue yaenbHOU TEIUIOTHl KPUCTAIUIM3AIMHN U U3MEHEHHUS SHTPOIHH MIPU
OXJIQKJICHUH CILJIaBa OJIOBa;

45. 3ydyeHne AMHAMUKH MTOCTYIMATENBHOTO U BPAIATEIbHOTO IBHXKEHUS C TIOMOIIBIO
npubopa ATByna;

46. U3mepenne otHomeHus: Cp/CV Bo3ayxa;

47. N3yueHnue qTuHAMUKH TUIOCKOTO JIBHXKEHHS MasiTHUKa MakcBena;

48. M3ydyeHre AMHAMUKH BpallaTeIbHOTO IBHYKEHUS TBEPOTO Tejla U OMpeielieHne MOMEHTA
uHepuuu MasitHuka O6epoexa;

49. U3mepeHre MOMEHTA MHEPIIMH TEJ METOJOM BpalllaTeIbHBIX KOJIeOaHUI;

50. Onpenenenue cpeAHeN CUibl COITPOTUBIIEHUS TPYHTA U U3yYEHUE HEYIIPYTOro
COyJapeHus Ipy3a U CBaW Ha MOJENH KOIPa;

51. Onpenenenrve MOMEHTA HHEPIIUHU TJIOCKOTO (PU3MUECKOT0 MAasITHUKA;

52. 3y4yeHue 3aKOHA COXPAHEHUS] UMITYJIbCA;

53. N3yueHue 3aKOHOB COXpPaHEHMsI IPH COYIaPEHHUH 1IapOB;

54. TlorpemHocTH npu pU3HUECKUX u3MepeHusax. M3mepenne o0béma MUIUHIPA.

3.5 KoncyabTanuu

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUIIJIMHBI (1)0pMI/I YEMBIX B HUX KOMIIeTeHI Uil

3amaHupOBaHHbIE PE3YAbTaThl 00y4YEHHUS 1O

Howmep paznena aucruruivnHs (B

O1eHOYHOE CPEACTBO

Konant
JUCLUIUIMHE COOTBETCTBUU C 11.3.1) (THI 1 HAUMEHOBAHUE)
MHIUKaTOPOB
(B COOTBETCTBUH C pazaeaom 1) 1]2]3[4[5][6]7]8
3HaTh:
OCHOBHbIE (pU3MUECKUE ABICHUS, 3aKOHbI MEXAaHUKU U TectupoBaHue/3aKOHbI COXPAHEHUS B
UX MaTeMaTU4eCKOE ONMCAHNE MEXaHHUKE
W-lonk-1 +
TectupoBanue/KunemaTtrka u AMHaMUKa
MaTepHAIIbHON TOYKHU
OCHOBHbIE (pU3MUECKUE ABICHUS, 3AKOHbI KonrponbHas pabora/MonekynspHast
MOJICKYJISIPHOM (PU3UKH U TEPMOJUHAMUKH U UX N-lonk-1 + ¢u3uKa U TepMOJUHAMUKA
MaTEMaTHYECKOE ONUCAHUE
OCHOBHBIE (PU3MUECKUE SABJICHUS, 3aKOHBI TectupoBaHne/DIEKTPOCTATUIECKOE TTOJIE
NEKTPOCTATUKH U UX MAaTEMaTHYECKOE ONNCAHUE B BaKyyMe
N-lonk-1 +
TectupoBaHue/DIEKTPOCTATUIECKOE TTOJIE
B BELICCTBE
3aKOHBI MEXaHUKH, KOTOPbIE 00YCIIOBINBAIOT JlaGopatopHas pabora/MexaHuka
ABICHUS WA TIPOLIECCEI B YCTPOWCTBAX Pa3InYHON M-S0z + (3amuTa)
(u3nuecKoil Npupobl, U BHITOIHATH IPUMEHUTEIBHO
K HUM IIPOCTBIE TEXHUYECKUE PACUETHI
3aKOHBI MOJIEKYJISIpPHON (PM3UKU U TEPMOANHAMUKH, JlaGopatopHas pabota/MonekynspHast
KOTOpPBIE 00YCIIOBIIUBAIOT SIBJIICHUSI HJIU TIPOIIECCHI B ($u3MKa ¥ TepMOIMHAMHUKA (3aITUTA)
YCTPOICTBAX pa3anuuHON GU3NUECKOI MPUPOJIBL, U N-Sorik-2 +
BBITNIOJHATH IPUMEHUTENILHO K HUM IPOCTHIE
TEXHUYECKHUE PACUETBI
Ymersb:
MPUMEHSATh OCHOBHBIE (PM3UUECKUE SIBICHUS, 3aKOHBI KonrtponbHas pabora/dnekTpocTaTuka
JJIEKTPOCTATUKUA U UX MATEMATUYECKOE ONMCAHUE K N-20mx-1 +
pELICHNUIO 3a/1a4
MIPUMEHSITh OCHOBHbBIE (PM3NYECKUE SIBICHHUS, 3aKOHBI V/T-20mc + KonTponbHas pabota/IneKTpoMarHeTu3m
JIEKTPOMAarHeTU3Ma U UX MaTEMaTHYECKOE ONMCAHUE
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K pCIICHHIO 3a1a4

IMPUMCHATH OCHOBHBIC (1)I/IBI/II-ICCKI/I€ SABJICHHSA, 3aKOHBI

Konrponbnas padbora/MexaHuka

MEXAaHHUKHU U UX MATEMaTU4YECKOE ONMCAHUE K NI-20rx-1

PELICHMIO 3a/1a4

IPUMEHATh OCHOBHBIE (PM3UYECKUE SIBIICHUS, 3aKOHBI KonrponsHas pabora/BosiHoBast onTuka
OITHKH U X MATEMaTHIECKOC ONMMCAHUE K PEIICHHIO | 1] J]-30mk.1 KOHTpOTsHAs paGoTa/DIIeKTPOMATHHTHbIE
anat BOJIHBI

IIPUMEHSTh OCHOBHbBIE (PU3NYECKUE SIBICHHUS, 3aKOHBI Konrponsnas pabora/KBanToBas ontuka
KBAaHTOBOM (PM3UKHU U UX MaTeMaThueckoe onucanue | MJI-3onk-1

K PELICHUIO 3a/1a4

OIIpEENATh, KAKHUE 3aKOHBI 3JIEKTPOMarHeTu3mMa JlaboparopHast paboTa/DneKTpOoMarHeTu3mM
00yCIIOBJIMBAIOT SIBJICHUS WIN IPOLIECCH] B (3amuTa)

YCTPOHCTBAX Pa3sIUIHON (PU3NIECKON PUPOJIBI, U N-60rik-2

BBITIOJIHATH IPUMEHUTENIBHO K HUM IIPOCTHIE

TEXHUYECKHUE PACUETHI

OIIPEAEIATD, KAKAE 3aKOHBI 3JIEKTPOCTATHUKHI JlaGopatopHas paboTa/DneKkTpocTaTuka
00yCIIOBJIMBAIOT SIBJIEHUS WJIM [IPOLIECCHI B (3ammra)

YCTPOMCTBAX pa3arMyHON GU3NUECKOI PUPOJIBI, U N-60rxk-2

BBITNIOJHATH IPUMEHUTENILHO K HUM IPOCTHIE

TEXHUYECKHUE PACUETHI

OTIpeENATh, KAKHE 3aKOHBI ONTHKU 00YCIIOBJINBAIOT JlaboparopHas paboTta/BosiHoBas onTuka
ABICHUS WA TIPOLIECCEI B YCTPOWCTBAX Pa3InYHON W7ok (3amuTa)

(u3nyecKoil Npupobl, U BHITOIHATH IPUMEHUTEIBHO

K HUM IIPOCTBIE TEXHUYECKUE PACUETHI

OTIpe/IEIIATh, KAaKe 3aKOHbBI KBAHTOBOM (PU3HKH JlaboparopHnas pabota/KBaHTOBas ONTHKA
00yCIIOBIMBAIOT SIBJICHUS WK IPOLIECCH] B (3amuTa)

yCTpOMCTBax pa3nuyHON (pU3nuecKoi IpUpOIbl, U N-7onk-2

BBINIOJIHATH IPUMEHUTENBHO K HUM IIPOCTHIE
TEXHUYECKHUE PACUETHI
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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. 3akoHbl coxpaHeHus: B Mexanuke (TectupoBaHue)
2. Kunemaruka u tuHaMuka MatepuaibHoi Touku (TectupoBanue)
3. Mexanuka (KoHTponbHas paboTa)
4. MonekynsapHas ¢puszuka u repmoannamuka (KontpoasHas padora)

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. DnekTpocraTudeckoe noje B BakyyMme (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 (3ammura) (JlaboparopHas pabota)

bannpHO-pedTHHrOBast CTPYKTYpa AMCLUUIUIMHBI SBJISETCS MPUIIOKEHUEM A.

4.2 IlpomMe:kyTOYHAS aTTeCTAIMS 1O JUCHUIIMHE

Oxzamen (Cemecmp Nel)
Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOM CHUCTEME ISt
crtynentoB HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM M ATTECTALIMOHHOM COCTABIISIOIINX.

Ixzamen (Cemecmp No2)
Ornenka ompezensercss B coOTBETCTBUHM ¢ [lomoxeHnem o OalIbHO-PEUTHHTOBON CHCTEME IS
cryaenToB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM M aTTECTAIIMOHHON COCTABIISIFOLIUX.

Oxzamen (Cemecmp Ne3)

21



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

I[pumeuyanue: OnieHOYHBIC MAaTEPUANTBI IO JUCIHUILIMHE TPUBEIEHBI B (DOH/IE OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANUYECKOE OBECIIEYHEHUE JUCHUIIJINHbI

5.1 IleyaTHbIe U JIEKTPOHHbIE U3TAHUSA:

1. CaBenwes, U. B. Kypc o6meii ¢pusuku. B 3 1. T.1. Mexanuka. MonekynsipHasi (pu3nka : yaeOHOe
nocobue st By30B 1o TexHuueckuM (550000) u rexnonorudeckum (650000) nHanpasnerusm / H.
B. CaBenbeB . — 7-e usn., crep . — CII0. : Jlanb-Ilpece, 2007 . — 432 ¢. — (Y4eOHUKHU 1JI BY30B.
CrnenuanpHas uteparypa) . - ISBN 978-5-8114-0630-2 .;

2. Casenbes, U. B. Kypc o6mieii puzuku. B 3 1. T.2. DnexkrpudectBo u MarHeTn3M. Bomabl. OnTuka
: yaeOHoe rmocobue /1t By30B 1o TexHudeckuM (550000) u rexnonorudeckum (650000)
nHanpasnenusim / 1. B. CaBenbeB . — 7-¢ usn., crep . — CII6. : Jlaap-IIpecc, 2007 . — 496 ¢. —
(Yuebnuku nns By3oB. CrniennanbHas nuteparypa) . - ISBN 978-5-8114-0631-9 .;

3. letnad, A. A. Kypc ¢usuku : YuebHoe mocodbue mist Bry3os / A. A. [letnad, b. M. SABopckwii .
— 3-e u3a., uctp . — M. : Beicmias mkona, 2001 . — 718 ¢. - ISBN 5-06-003556-5 .;

4. Mexanuka 1 MoJieKyJsipHast ¢pusuka. COOpHUK 33134 : METOAMUYECKOE TTOCOOue 110 KypCy
"®u3uka" no HanpapIeHUAM "DIEKTPOHUKA U MUKPO3JIeKTpoHUKa", "Pannorexnuka”,
"Nnpopmaruka u BerunciauTenpHas Texuuka", "llpukiagnas marematuka u uHpopmMaTuka',
"DNEeKTPOTEXHHUKA, SJICKTPOMEXaHHUKa U IeKTpoTexHonorun", "Inekrposnepreruka” / b. B.
Epmaxos, O. 1. Kosans, U. B. Kopenkas, u ap., Mock. sxepr. ua-t (MOU TV) ; Pen. B. ®@.
Kyb6apes . — M. : U3n-Bo MDU, 2006 . — 80 c.;

5. DnexTpuuecTBo U MarueTu3M. COOpHUK 3a/1a4 : yueOHoe rocodue 1o kypey "®usuka" no
HanpasneHusM "[Ipuknaanas MmatemaTtrka U uHQopmaruka', "DIeKTpoIHEPreTuKa u
anektporexHuka", "IIlpubopocrpoenue”, "bruoTexHnyeckue CUCTEMbI U TEXHOIOTHH'",
"JJeKTpOHMKA U HaHO3JIeKTpoHUKa", "Pagnorexnuka", "YnpapieHue B TEXHUUECKUX cucteMax" /
. B. ABusnona, O. B. buprokosa, b. B. Epmakos, U. B. Kopenkast, Hau. uccnen. yu-t "M3U" ;
pen. b. B. EpmakoB . — M. : U3a-Bo MOU, 2013 . — 104 c. - ISBN 978-5-7046-1441-8 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=5653,;

6. MexaHuka u MoJiekyJsipHasi Gu3HKa : 1a00paTOPHbII MPAKTUKYM IO HAIIPABJIECHUSAM
"DneKTpoHUKa U HaHOAJIeKTpoHUKa", "Pagnorexnuka”," buorexHuyeckrue cucTeMbl M TEXHOJI0Tun",
"Nnpopmaruka u BerunciauTensHas Texuuka', "Ilpuknannas maremarruka u nuagopmaruka' u zip. /
C. B. I'puropses, b. B. Epmaxkos, E. B. 3enenykuna, [u ap.], Han. uccnen. yu-tr "MOU" . — M. :
Uszn-so MOU, 2017 .- 112 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8866;

7. ®u3uka. DIEKTPOCTATHKA : TAOOPATOPHBIN MPAKTUKYM 10 Kypcy "dusmuka" no HampaBIeHUSIM
"Pagnorexnuka", "BUOTEXHUYECKHE CUCTEMBI U TEXHOJIOTHH", " DIEKTPOHUKA 1
HAHORJIEKTPOHHKA", "DIEKTpOIHEpreTUKa U 3ekTpoTexHuka”, "Mudopmanuonnas 6e3onacHocTs",
"ITpuGopocTtpoenue" u zip. no cnenranbHocTy "PannosnekTpoHHble cucteMbl U KoMiuiekest" / O.
B. buproxosa, C. B. I'puropses, b. B. Epmaxkos, [u np.], Hau. uccnen. yu-t "MOU" (HUY"MDHN") ;
pen. E. B. 3enentykuna, O. U. JIydenuenko . — M. : U3n-Bo MOMU, 2018 . — 67 c. - ISBN 978-5-
7046-1962-8 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10284,

8. dusuka. DIeKTpoOMarHeTusM : 1a00paTOPHBIN MPaKTUKYM 10 Kypey "duznka" no
HarnpaBieHusM: 11.03.01 "Paguorexnuka”, 12.03.04 "buotexHuueckue npouecchl ¥ TEXHOIOTUn",
11.03.04 "Dnexrponuka u HaHodnekTpoHuka'", 13.03.02 "DnekTposHepreTrka 1 IeKTPOTEXHUKA"
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u np. / O. B. buprokosa, C. B. I'puropses, b. B. Epmaxkos, [u np.], Har. uccrien. yu-t "MOHN"
(HUY"MBU") ; pen. E. B. 3enenykuna, O. U. Jlybenuenko . — M. : U3a-so MOU, 2018 . — 80 c. -
ISBN 978-5-7046-2017-4 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10393;

9. HoBogBopckas, E. M. CoopHuk 3a1a4 1o pU3HKe C penieHusMu 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 ¢ PEIICHUSIMH : y4eOHOE
nocobue / O. B. bupiokosa, b. B. Epmaxos, 1. B. Kopenkas ; pea. b. B. Epmakos . — CII0. : Jlanb-
Ipecc, 2018 . — 180 c. — (YueOnuku it By30B. CrieninanbHas auteparypa) . - ISBN 978-5-8114-
3164-9

11. CaBenbes, U. B. Kypc o6mieit pusuxu. B 3 1. T.3. KBanToBas ontuka. ATomHas pu3uka.
®wusnka TBepaoro tena. dusznuka aTOMHOTO SApa U AJIEMEHTAPHBIX YacTHI] | yueOHOe mocodue st
BY30B 110 TexHrndeckuM (550000) u texnomorunueckum (650000) nanpasnenusm / . B. CaBenbes .
— 7-e m31., crep . — CII6. : Jlanw-TIpecc, 2007 . — 320 c. — (Yuebuuku nms By3oB. CrienuaabHas
nutepatypa) . - ISBN 978-5-8114-0632-6 .;

12. Onruka u atomHast pusuka : yaebHoe mocodue o Kypcy "®dusuka' 1Mo HarnpaBICHHUSIM:
"ABromaru3zanus u ynpasinenue", " Paquorexuuka', "InekTpoHrKa U MUKpodsiekTpoHuka" / M. B.
Aswiosa, U. B. I'Bo3noBckuii, C. B. I'puropses, u ap., Mock. sxepr. un-t (MOU TVY) ; Pen. U. B.
I'Bo3moBckuii . — M. : U3n-Bo MOU, 2002 . — 84 c. - ISBN 5-7046-0730-6 .;

13. BonHOBas 1 KBaHTOBasi ONTHKA : ydeOHOe nocodue 1o Kypey "®u3uka" 1o HarpaBIeHUIM
"DJIeKTpOHKKa U HaHOJIeKTpoHUKa", "PaguoTexnuka”, "buorexnuyeckrue cucTeMsl U
texHonoruun", "Mudopmarrka u BeraucnutensHas Texauka' u np. / . B. 'Boznosckuid, E. B.
3enenykuna, U. A. Jlanuukas, [u ap.], Hau. uccnen. yu-t "M3OUN" ; pen. C. B. I'puropses . — M. :
N3n-Bo MDU, 2016 . — 92 c. - ISBN 978-5-7046-1775-4 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8734;

14. BonmHoBas onTuka u atoMHas ¢pusuka. JlJaboparopHblii MpakTUKYM : yueOHOE ocodue mo Kypey
"®u3nka" no HanmpaBieHUAM "DIIEKTPOHUKA U MUKpOdJIeKTpoHuKa", "PagnorexHuka",
"Undopmaruka u BelunciauTenbHas Texuuka', "Ilpuknaanas maremaTuka 1 utHGopMaruka',
"DNeKTPOTEeXHHKA, dJIEKTPOMEXaHHKa U AeKTpoTexHonorun", "Jnexrposnepreruxa” / b. B.
Epmakos, U. A. bamOypkuna, B. B. bausntok, I'. M. fluuna, Mock. suepr. un-t (MOU TY) . — M. :
Uz narenscxuii nom MOU, 2008 . — 128 ¢. - ISBN 978-5-383-00238-4 .;

15. OnTHKa : 1a00paTOPHBIN MPAKTUKYM 110 Kypcy "®u3uka" mo HanpaBieHUsM "DIEeKTPOHUKA U
HaHOAJIeKTpoHuKa", "Pagnorexnuka", "buotexunueckue cucremsl U TexHonorun", "Mudpopmaruka
U BBIUHCIHTEbHAS TexHUKa", "YpaBieHue B TexHuueckux cucremax", "[Ipudbopoctpoenue",
"DnekTposHepreTrka u sMekrpoTexnuka”, "Mudopmanmonnas 6ezonacHocts" / . b. bagamiuna,
C. B. I'puropses, b. B. Epmakos, [u ap.], Ham. uccnen. yu-t "MOU" (HUY"MBUN") ; pen. K. M.
Jlammmuknii . — M. : U3n-so MOU, 2018 . — 139 c. - ISBN 978-5-7046-1963-5 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10283;

16. ®uzuka. KoneGaTenbHble 1 BOJIHOBBIE MPOLIECCHI : TA0OPATOPHBII MPAKTUKYM 110 KypCy
"®uzuka" no Hampasnenuto 11.03.04 "Dnexkrponuka u HaHo3nekTpoHuka" / O. B. buprokosa, C. B.
I'puropses, b. B. Epmakos, [u ap.], Han. uccanen. yu-tr "MOU" (HUY"MOH") . — M. : U31-BO
MDBU, 2019 . — 52 c. - ISBN 978-5-7046-2139-3 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10906;

17. buprokosa O. B., Epmakos b. B., Kopenkas 1. B.- "®u3uka. D51eKTpu4ecTBO U MarHETU3M.
3amauu ¢ pemenusimu'", U3narensctBo: "Jlans", Cankt-IlerepOypr, 2018 - (180 c.)
https://e.lanbook.com/book/108327.
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5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe ofecrnedeHue:
1. CAO "IIpomereii";

2. Office;

3. Windows;

4. Maiing BuneokoHpepeHuu.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaIbHble 6a3bl JAHHBIX U HH()OPMAIMOHHO-
CIIPaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

. Hayunas 3;1iekTpoHHasi oudamoreka - https://elibrary.ru/

. ba3za nannbix Web of Science - http://webofscience.com/

. ba3za mannbix Scopus - http://www.scopus.com

. HannoHanbHasi 3J1eKTpoHHAas 0ubmoTeka - https://rusneb.ru/

. DaekTponHasi oudauoreka MOU (36 MDM) - http://elib.mpei.ru/login.php

. ITopTan oTKpwITHIX JaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

8. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAIBHOI 3a1UThI PD -
https://rosmintrud.ru/opendata

9. bBa3a OTKpPBITHIX JaHHBIX MPO(ecCHOHATBHBIX CTAHAAPTOB MHUHHCTEPCTBA TPyAa U
conuaabHoi 3anmThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a oTKpBITHIX JTaHHBIX MHHHCTEPCTBA IKOHOMUYECKOro pa3Burtusi PO -
http://www.economy.gov.ru

11. Ba3a oTKpbITHIX 1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata
12. DnexTpoHHas oTKpbITas 6a3a naHHbIX '"Polpred.com O630p CMHU" -
https://www.polpred.com

~NOoO Ok, WN

13. HanmoHaIbHbBIi MOPTAJ OHJIAlH 00yuenus «OTKpbITOE 06pa3oBanue» - https://openedu.ru

14. Odpuunanbublii caiT @e1epajbHOr0 AreHTCTBA M0 TEXHUYECKOMY PeryJHupOBaHUIO U
MmeTposoruu - http://protect.gost.ru/

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenue
HAMMeEHOBaHHUe
YueOHbIe ayAUTOPUH IS K-120, MamvHHBIH cepBep, KOHAUIMOHED
NPOBEAEHUSA JTEKLIIUOHHBIX 3an MBI

3aHATUHI U TEKYIETO

KOHTPOJISI
VYueOHbIC ayAUTOPUH IS M-915, VueOnas CTOJI, CTYJI, JOCKa MEJIOBast
IIPOBEJICHUS ayuTopus
MIPAaKTUYECKUX 3aHATUH, C-206, YuebHnas rapTa Co CKaMbeH, CTOJI IIPEIO1aBaTells,
KP u KII ayIuTOpus CTyJ, OCKa MEJIOBast

A-304, YueOnas

mapTa, CTOJ NpeunoJaBaTeiid, CTyJI, JOCKa

aynutopust "A" MEJIOBast
A-315, YueOnas rapTa, CTOJ IpernojgaBares, CTyl, J0CKa
aynutopust "A" MEJIOBast

11-423, YueOHas

ImapTa co CKaMLCﬁ, CTOJI IpCIoAaBaTeJid,

ayJuTOpus CTYJ, JOCKa MeJIoBas
VYyeOHble ayIUTOPUH IS A-102, YyeOnas Kpecio pabouee, CTelIax, CToI
IIPOBECHUS nabopaTopus IPEernoiaBaTess, CToJ, CTYJ, Kad JUIs

71a00paTOPHBIX 3aHATHH

"DNEeKTpUYECTBO U

JOKYMCHTOB, H_IKa(I) JJI XpaHCHU S
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WHBEHTAPS, CTOJI MMCbMEHHBIH, KOJIOHKH,
KHHTH, Y9€OHUKH, TOCOOMS, CTEH]T
1abopaTOpHBIN, CTEHT Y4eOHBIH, yueOHO-
HaTJISTHOE TTOCO0ue

CTeJUIaX, CTOJ MPEToIaBaTelis, CTOJ, CTYII,

naboparopus mKad Uit JOKYMEHTOB, IIKad ISl XpaHSHHS
MHBEHTApsl, CTOJI NUCbMEHHBIN, TOCKa

"MexaHuka u
MOJICKYJISIpHAs MeJoBasi, KOJIOHKH, KHUTH, YIeOHUKH,
¢dbuszuka" oCcoOus, CTEH]T JJAOOPATOPHBIN, CTEH]T
yueOHbIH, yueOHO-HATIISAHOE 1TocoOHe

A-109, Yuebnas Kpecyo pabouee, CTeIIax, CTOJ
MpernoaaBaTess, CTOMN, CTyJ, mKad s

naboparopus
"OnTuka" JIOKYMEHTOB, IIKad I XpaHEHUs
WHBEHTApsI, CTOJI MUCHhbMEHHBIN, KOJIOHKH,
CTeH]I yueOHbI|, ydeOHO-HarIsIHOe Tocodue

MargeTusm"

A-106, YuebOnas

VYuebnsie aynutopun st | K-120, MamuHHBIH cepBep, KOHIUIMOHEP
MPOBEICHUS 3an MBI
IIPOMEKYTOUHOU
aTTeCcTalluu
ITomerienus mist HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSTENIbHON KomnbroTepHblit IMCbMEHHBIH, BelIallKa JJIs OJEKIbI,
KOMIIBIOTEpHAsI CETh C BBIX0JI0OM B MIHTEpHET,

YUTAIbHBIN 321
KOMIIBIOTEP MEPCOHAIBHBIN, IPUHTED,

KOHJIUIIOHED

CTOJI, CTYJI, IKad A7 JOKYMEHTOB, IKad
JUTSL OI€K/IbI, KOJIOHKU, KOMITBIOTED

duzukn MEPCOHAJIbHBIN, TPUHTED

A-201/1a, Kabuner Kpecio pabouee, CTOJ, CTYJ, mKad s

COTPY/AHHUKOB Kag. JIOKYMEHTOB, CTOJI TUCbMEHHBIN, KOJIOHKH,
Pu3nku KOMITBIOTEP NMEPCOHAIBHBIN

A-201/16, Kabuner Kpecyo pabouee, CTyJ, mKad 11

JIOKYMEHTOB, IIKa( sl OAEKIbI, CTOI

paboThI

A-201/1, Kabuner

ITomentenus miis
COTPY/AHHUKOB Kag.

KOHCYJIbTUPOBAHUA

COTPY/AHHUKOB Kag.
®Ou3uku MHCbMEHHBIN, KOJIOHKH, KOMIIBIOTED
[IEPCOHAJIbHBIN
b-101/1, Cxnan xad.

ITomemenus s
XpaHeHus: 000pyI0BaHUS
1 y4eOHOTro UHBEHTaps

®usuxu uMm. B.A.
dalpukaHTa
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

dusuka

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

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

Kunemarvka u nuHamMuKa MaTepuaibHoi ToukH (TectupoBaHue)

3aKoHbI COXpaHeHus B MexaHuke (TectupoBaHue)

Mexanuka (KoHTponbHas pabora)

Mexanwka (3amuta) (JlaboparopHas padora)

MounekynsapHas pusuka u TepmoarnHamuka (KonrposbHas pabora)
MounekynsipHas ¢pu3vka u TepMoauHamuKka (3ammura) (Jlaboparopuas paboTa)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Wnpekc KM- | KM- | KM- | KM- | KM- | KM-
Howmep N —— KM: 1 2 3 4 5 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

Hepeqeﬂb KOHTPOJIbHBIX Meponpmle‘fl TEKYIICIr0 KOHTPOJIA yClI€BAEMOCTH IO AUCHHUIIJIMHE:

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

OnexkTpocraTHyeckoe noje B Bakyyme (TectupoBanue)
OnekTpocraTuueckoe noje B Bemectse (TectupoBanue)
Onextpocratrka (KontponabsHas padora)
OnektpocraTuka (3ammura) (JlaboparopHas padota)
OnektpoMaraetu3m (KonTponpHas pabora)
OnekTpoMarteTusm (3ammuta) (JlabopatopHas pabora)

Buja npoMexyToUHOM aTTecTAaNMU — DK3aMEH.

Howmep
pasnena

WNnpnexc KM-1 | KM-2 | KM-3 | KM-4 | KM-5 | KM-6
Paznen qucuummmner | KM:

Henens 4 8 12 12 16 16
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| KM:
1 DIIeKTpOCTaTHUKA
11 DIIeKTpOoCTaTUKA + + + +
2 DNEeKTPOMarHeTu3mM
2.1 DNEeKTpOMarHeTu3mM + +
Bec KM, %: | 10 10 25 15 25 15
3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH M0 THCIUILTHHE:
OnektpoMarHuTHbie BoJHbI (KoHTponbHas paboTa)

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

Bonnosas ontuka (Kontposnbnas paboTta)

Boanoas ontuka (3amuta) (JlabopaTtopHas paborta)

KBanToBas ontuka (KonTposnbHas pabora)

KBanToBas ontuka (3ammura) (Jlaboparopras padota)

Buja npomexyTouHOI aTTecTAlMU — DK3aMEH.

Nunekc KM-1 | KM-2 | KM-3 | KM-4 | KM-5
Howmep Paznen nucimnimHbl KM:
pasjena Al et Henens 4 8 12 16 16
KM:
1 BosHoBas onrTuka
1.1 BonnoBas ontuka + + +
2 KBanToBas ontuka
2.1 KBanToBas ontrka + +
3 KBanToBas mexaHuka
3.1 KBanroBas Mexanuka + +
Bec KM, %: 10 25 20 25 20
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