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
HaumeHnoBanune o6pa3oBaTejibHOI mporpaMMbl. CBeTOTEXHHKA M HCTOYHHKH CBETa
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 B1.0.08
TJIAHY:

1 cemecTp - 6;
TpynoeMKOCTh B 3a4€THBIX 2 cemecTp - 7;
eIMHNIAX: 3 cemectp - 8;

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

1 cemectp - 48 yaca;
ek 2 cemecTp - 64 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 - 117,5 yacos;
2 cemecTp - 121,5 yaca;
3 cemectp - 173,5 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 ®r60Y BO «HUY «M3U»

CseneHwa o snagenbuye UM M3K

floc Bnageneyu I'puropbes C.B.
[IpenomaBaTelib * Mol ¢ NaerTbnratop R5d2a4c31-Grigoryevsv-18e45d7 C.B. I'puropnen
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PykoBonurens . mniad Brageney, Tpuropses A.A.
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CeeneHuna o enagensue L3N M3KU

Bnaaeney

Booc I'.B.

WaenTndukatop
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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 HAaBBIKOB IIPOBCIACHUA (bI/ISI/I‘-IeCKOI‘O 9KCIICPUMCHTA, YMCHUS BbIACIINTD
KOHKPETHOC (bHBPI“ICCKOC COACPIKAHUC B IIPUKIAJHBIX 3agavdax 6y,Hy1HCﬁ JCATCIIBHOCTH.

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

KOI[ U HAMMCHOBAHHE
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-1 Cnocoben
UCIIOJIB30BAaTh MTOJIOKEHUS,
3aKOHBI U METOABI
€CTECTBEHHBIX HAYK U
MaTEMAaTUKH JUJIsl PELICHUS
3a/1a4 UHKEHEPHOU
JEATEIIBHOCTH

N/1-1lomk-1 Baageer
(byHIaMEHTATLHBIMH 3aKOHAMH
MIPUPOJIBI 1 OCHOBHBIE
¢duznueckue u
MaTeMaTU4YECKUE 3aKOHBI

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

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

- OCHOBHbIE (PU3UYECKHUE SIBICHUS, 3aKOHbI
ANEKTPOCTATUKU U UX MAaTEMAaTHUYECKOE
ONHMCaHUE.

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

N-20mk-1 [Ipumenser
(bu3nYecKue 3aKOHbI U
MaTeMaTHYeCKUE METO/IbI JJIst
pelieHns 3a1a4
TEOPETUYECKOT0 U
MPUKIIQJHOTO XapaKkTepa

YMETB:
- IPUMEHATh OCHOBHBIE (PU3NYECKHE

SIBJICHUA, 3aKOHBI 3J'IeKTpOMaFH€TPI3Ma n
UX MaTEeMaTUYECKOE OMMMCAHUE K PEIICHHEO
3a/1a4;

- IPUMEHSTh OCHOBHBIC (PU3NICCKUE
SIBJICHUA, 3aKOHbI MEXaHUKHU U UX
MaTeMaTHYECKOE OIMMMCAHUE K PEIICHHUEO
3ajad4.

OIIK-1 Cnocoben
HCIIOJIL30BATh MTOJI0KEHHUS,
3aKOHBbI U ME€TOAbI
€CTECTBEHHBIX HAyK U
MaTEMAaTUKM IJIs1 peH_IeHI/IS[
3a/1a4 MH)KEHEPHOH
EeSTENTLHOCTH

NJI-3onk-1 [IpuMensieT HaBBIKH
WCIIONIb30BaHUs 3HAHUH
(U3HKY 1 MaTEMATHKH TIPU
pEIIeHNH IPAKTHYECKUX 3a/1a4

YMETB:

- IPUMEHSATH OCHOBHBIE (PU3UUYECKUE
SBJICHMS, 3AKOHBI DJIEKTPOCTATUKH U UX
MaTE€MaTHYECKOE ONMCAHUE K PELICHUIO
3az1ad;

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

OIIK-2 Cnocoben
CaMOCTOSTCIIBHO HpOBOJII/ITB
IKCIIEPUMEHTAJIbHBIC
HUCCIIEIOBAaHUS U
HCIIOJIb30BaTh OCHOBHBIE

N JI-1lonk-2 3HaET OCHOBHBIE
METOJIBI M CPEICTBA
MPOBEICHUS
SKCIIEPUMEHTAIBHBIX
HCCIIEIOBAHUI

3HATH:
- 3aKOHBI MEXAHUKHU, KOTOPBIE
00yCIIOBIMBAIOT SIBJICHUS WJIH MPOLIECCHI B
YCTPOMCTBAX pa3IU4HON (hu3ndecKoi
MIPUPO/IbI, U BBIITOJIHATH IPUMEHUTEIIBHO K
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

pUeMbI 00pabOTKH U
PEICTaBICHUS
MOJTYYCHHBIX JIAHHBIX

HUM IPOCThIE TEXHUYECKHE PACUETHI,

- 3aKOHBI MOJIEKYJIIPHOU (DU3UKH U
TEPMOJUHAMUKHU, KOTOPbIE
00YCIIOBIMBAIOT SIBJICHHSI MJTU TPOIIECCHI B
YCTPONCTBAX pa3IudHON (PU3NUECKON
MIPUPO/IbI, U BBITIOIHATH MPUMEHUTEIIBHO K
HUM IPOCTHIE TEXHUYECKUE PACUETHI.

OIIK-2 Cnocoben
CaMOCTOSITENIEHO TPOBOJIUTH
9KCIIEPUMEHTAIBHBIC
UCCIICIOBaHUS U
UCIIOJIb30BAaTh OCHOBHEIC
npuemMbl 00pabOTKH U
Hpe/ICTaBICHUS
NOJYYECHHBIX TaHHBIX

N ]1-20nk-2 Beibupaet criocoObt
U CPECTBA U3MEPEHUN U
IPOBOJIUT
HKCIIEPUMEHTAIbHbIC
UCCIICIOBAHMSI

YMETB:
- ONIPENENATh, KAKUE 3aKOHbI
AJIEKTPOCTATUKH OOYCIIOBIUBAIOT SIBJICHHUS
WX IIPOLIECCHI B YCTPOMCTBAX pa3IMyHON
(bu3n4eCcKoil MPUPOJIBI, M BBITIOIHSATD
HIPUMEHUTEIBHO K HUM IPOCThIE
TEXHUYECKUE PACUETHI;

- OIIpPENIENATh, KAKUEe 3aKOHbI
AJIEKTpOMarHeTu3Ma o0ycilIOBIUBAIOT
SIBJICHUSI WJIM IIPOLIECCHI B YCTPOMCTBAaxX
pa3aMyHON PU3NYECKON IPUPOIbI, U
BBINOJIHATH IPUMEHUTENIBHO K HUM
IIPOCThIE TEXHUYECKUE PACUETHI.

OIIK-2 Cnocoben
CaMOCTOSTENIFHO IIPOBOIUTH
IKCTIEpUMEHTAJIbHbIC
WCCIIEZIOBAHUS U
UCTIOJIB30BaTh OCHOBHEIC
npruemMbl 00pabOTKU U
NpeCTaBICHUS
HOJYYEHHBIX TaHHBIX

N J1-50mk-2 Haxomut u
KPUTUYECKH aHAIU3UPYET
uH(popMaLnIo, HEOOXOJUMYIO
JUIS PELIeHNs TOCTaBIEHHON
3a7a9u

YMETh:

- IPUMEHSATH OCHOBHBIE (PU3UUYECKUE
SIBJICHUSI, 3aKOHBI KBAHTOBOM (DU3UKU U UX
MaTE€MaTH4YeCKOE OIMCAHUE K PELICHUIO
3az1ay.

OIIK-2 Cnocoben
CaMOCTOSITENIEHO TPOBOJIUTh
IKCIEPUMEHTAIbHBIE
UCCIIeIOBaHUS U
UCTIOJIB30BaTh OCHOBHEIC
npruemMbl 00pabOTKU U
NpeCTaBICHUS
HOJYYEHHBIX TaHHBIX

W -7onk-2 Bnaneer
crocobamu 06paboOTKH U
NPE/ICTABICHHUS TIOTYUYSHHBIX
JTAHHBIX U OL[CHKH
MOTPEIIHOCTH PE3YIIbTAaTOB
U3MEPEHUI

YMETB:

- OTIPENCIIATh, KAaKU€ 3aKOHBI KBAHTOBOM
¢bu3UKN 00YCIOBIUBAIOT SBIECHUS WIN
MPOLECCHI B YCTPOMCTBAX PA3JIMYHOM
(bu3nuecKoil MPUPOIBI, U BHITOIHATH
MPUMEHUTETHFHO K HUM TIPOCTHIE
TEXHUYECKUE PACUETHI;

- OTIPEACIIATh, KAKUE 3aKOHBI ONITUKHI
00yCIIOBIMBAIOT SIBJICHUS WUJIH MPOIIECCHI B
YCTPONCTBAX pa3IuIHON (PU3NUECKON
MPUPO/IbI, U BBIOIHATH IPUMEHUTEIBHO K
HUM TMPOCTHIC TEXHUYECKUE PACUETHI.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccHoHambHON 00pa3oBaTeIbHON MpOrpaMme
CaeroTexHuKa U ucTouHUKH cBeta (nanee — OIIOIT), nanpanenus noarorosku 11.03.04 DnexTpoHuka u
HaHORJICKTPOHHUKA, YPOBEHb 00pa30BaHMs: BHICIIEE 00Opa3oBaHue - OaKaTaBpHar.

TpeGOBaHI/IH K BXOIHBIM 3HAHUAM U YMCHUAM:




- 3HaTh OCHOBHBIE OIIPE/ICIICHMSI, 3aKOHBI M TEOPEMBI Kypca (U3UKH Ha YPOBHE CPEIHEr0 00IIETro
o0pazoBaHus
- YMETh peliaTh TUMOBBIC 337a4i Kypca (PU3UKU Ha YPOBHE CPETHETO 00IIero oOpa3oBaHus

Pe3ynbraTel 00yueHHs, MOTydEHHBIC IPH OCBOCHUH JUCIHUITIMHBI, HEOOXOIUMBI ITPH BHIITOTHEHUH
BBIITYCKHON KBaTH(PHUKAIMOHHON pabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyI0eMKOCTh JUCHUIUTMHBI cOcTaBisieT 21 3aueTHas eauHuIa, 756 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
aTTeCTAIIH 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 92 1 20 10 | 20 - - - - - 42 - Camocmosamenvnoe usyuenue
MEXaHUKH meopemuueckozo mamepuana: Visyaenue
1.1 dusnvyecKrue 0CHOBBI 92 20 10 | 20 - - - - - 42 - JTOTIOJTHUTEIBHOTO MaTepraia 1o pa3aeiy
MEXaHUKHU "®duznueckre 0OCHOBbI MEXaHUKHU"
Ilodzomoeka K nadbopamopnoit padome: Jlns
BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
3a[jau BBHITIOJTHEHHUS Ta00paTOpHOU paboTHI, a
TaKXXe U3YYUTh BOMPOCH BAPHAHTOB 00pabOTKH
Pe3yIBTATOB IO U3YICHHOMY B pa3zese
"®u3nyecKue OCHOBBI MEXAHUKH'" MaTepUaty
Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
W3yuenne maTepuana mo paszaeny "dusnueckue
OCHOBBI MEXaHHUKHU", TIOJIFOTOBKA K
BBITIOJTHEHHIO 33/IaHUI Ha MPAKTUYECKUX
3aHATHAX
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 OneMeHTsI 10 6 - - - - - - - 4 - Camocmoamensroe usyuenue
CreuaIbHOW TEOpHH meopemuyieckoz0 mamepuana: Vzyuenue
OTHOCHTEJILHOCTH JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
2.1 DJeMeHTBI 10 6 - - - - - - - 4 - "JJIeMEeHTBI ClIeIUAIBLHON TEOpUu

CIIEMAJIbHON TEOPUH

OTHOCHUTEIBLHOCTH"




OTHOCUTCJIbHOCTHU

H3yuenue mamepuanog 1umepamypuoix
UCIOYHUKOB:

[1], cTtp. 217-243

[3], ctp. 84-105

OCHOBBI MOJICKYJISIPHOM
¢u3uKy u
TEPMOIMHAMHUKH

78

22

12

38

3.1

OCHOBBI MOJICKYJISIPHOM
¢u3uKy u
TEPMOIMHAMUKH

78

22

12

38

Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: VIzyaeane
JIOTOTHUTENBHOTO MaTepHaia o pa3zieiny
"OCHOBBI MOJIEKYJISIPHOW (DU3UKA 1
TePMOANHAMHKH"
I10020mo6Ka K npaKmu4eckum 3auAMuM:
Wzyuenne maTepuana no paszaeiny "OCHOBBI
MOJICKYJISIPHOH (PU3MKHK U TEPMOTUHAMHKH",
IIOArOTOBKA K BBIIIOJIHCHUIO 3a}13HHf/lI Ha
MPaKTUYCCKUX 3aHATHUAX
Ilodzomoeka K nabopamopnoit padome: Jns
BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
HEOOXOANMO MPEIBAPUTEIBEHO U3YIHTh TEMY 1
3a71a4M BBITIOHEHHMS TaOOpaTopHOil 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], eTp. 114-161

DK3aMeH

36.0

0.5

335

Bcero 3a cemectp

216.0

48

16

32

05

84

335

Hroro 3a cemecTp

216.0

48

16

32

0.5

1175

DJIeKTPOCTATUKA

98

26

14

18

40

Camocmoamenbroe uzyueHue

4.1

DNIeKTpOCTaTUKA

98

26

14

18

40

meopemuuecko20 mamepuana: zyueHue
JIOTIOJTHUTEIFHOTO MaTepuaia 1o pa3aeny
"DnekrpocraTuka

Iloozomoeka K rabopamopnoii padome: J1ns
BBITIOJTHEHMS 33/IaHUH 110 TabopaTopHOi paboTe
HE0OXOIMMO MIPEABAPUTENHHO U3YUUTh TEMY U
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3a71a4M BBITIOJIHEHHMS JTaOOpaTopHOil paboThl, a
TaK)Ke U3YYUTh BOIIPOCHI BapUAaHTOB 00pab0TKU
PE3yJIBTaTOB MO U3YUYEHHOMY B pazjeie
"DnexTpocTaTuKa’ MaTepHUary

Ilodzomo6Ka K npaKmuyecKuM 3aHAMUAM:
W3ydeHne matepuana 1o paszieiy
"DnexTpocTaTHKa", MOATOTOBKA K BHITIOJIHEHHIO
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

118

38

18

14

48

CamocmoamenbHoe usyueHnue

5.1

QHCKTpOMaFHGTI/ISM

118

38

18

14

48

meopemuyeckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia 1o pa3aery
"DnexkrpoMarHeTusm"
Iloozomoeka Kk nadopamopnoii pavome: Jns
BBITIOJTHEHUS 33/IaHUH 110 TabopaTopHoi paboTe
HEO0XOIUMO NPEABAPUTEIHLHO H3YIUTh TEMY H
3aJ1a4y BBITIOJHEHUS 1abopaTOpHOH paboTsl, a
TAKXKE U3YYUTh BOMPOCH BAPHAHTOB 00pabOTKH
Pe3yIBTATOB 110 U3YYEHHOMY B pasjeie
"DnekTpoMarHeTusM" Matepuany
Ilo0z0moeka K npaKmuuecKum 3aHAMUAM:
Wzydenne maTepuana mo pa3ueny
"DyeKTpoMarHeTu3M", MoAroTOBKa K
BBITTOJTHEHUIO 33JJaHUIA HA MIPAKTHYCCKIX
3aHATHUIX
H3yuenue mamepuanog numepamypusix
UCHOYHUKOB:

[2], cTp. 98-235

[3], cTp. 270-476

[5], cp. 33-63

[8], ctp. 4-77




[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

64

32

32

0.5

88

335

HToro 3a cemecTp

252.0

64

32

32

0.5

1215

BomHoBas ontruka

102

18

16

60

Camocmosamenbhoe Uulyuenue

6.1

BomHoBas ontruka

102

18

16

60

meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"BonHoBas ontuka"

Il0o020mo8Ka K npaKmu4eckum 3aHamusam:
Wzyuenne maTtepuana o paszaeny "BonHoBas
OITHKA", TOATOTOBKA K BBINOJHEHHUIO 3aJaHUI
Ha MPaKTUYCCKUX 3aHATUAX

Ilodzomoeka K nadbopamopnoit padome: Jlns
BEITIOJTHEHUS 3aJaHUH TI0 JTaOOpaTopHOU paboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1auy BBITIOJTHEHUS TabopaTOpHOH paboTHI, a
TaKXXe U3YYUTh BOMPOCH BAPHAHTOB 00pabOTKH
Pe3yIBTATOB IO U3YIEHHOMY B pasjieie
"BonHoBas onTuka" Matepuany

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

70

16

42

Camocmoamenbhoe uzyuenue

7.1

KBanToBas onrtuka

70

16

42

meopemuuecko20 mamepuana: zyueHue
JIOTIOJTHUTEIBHOTO MaTepralia o pa3aery
"KBanroBas onruka"

Iloozomoeka K rabopamopnoii pavome: J1ns
BBITIOJTHEHUS 33/IaHUH 10 TabopaTopHOi paboTe
HE00X0IMMO TIPEABAPUTEHHO U3YUUTh TEMY U
3a[a4y BBITIOJTHEHNUS 1ab0paTOpHOH paboTsl, a
TaK)K€ U3YYIHTh BONPOCHI BAPHAHTOB 00pabOTKH
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Pe3yIbTAaTOB [0 U3YYEHHOMY B pa3jene
"KBanToBas onTuka" MmaTepuamy
Ilo020mogKa K npaKmu4ecKum 3aHAMUAM:
Wzyuenne matepuana mo pa3zneny "Ksanropas
OIITHKA", IOATOTOBKA K BBINIOJHEHHUIO 3aJaHUI
Ha MPaKTHYECKNX 3aHATHIX

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[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

80

38

38

Camocmoamenbroe uzyueHnue

8.1

KBanroBast Mexanuka

80

38

38

meopemuueckozo mamepuana: N3ydenne
JIOTIOJTHUTENBHOTO MaTepHaia o pa3zieiny
"KBanroBas MexaHUKa"
I10020mo6Ka K npaKmu4eckum 3auAmuam:
W3yuenue marepuana no paszaeny "Ksanrosas
MEXaHHKa'", TI0JIrOTOBKA K BHITIOJHEHHIO
3aJlaHUi Ha IPAKTHYECKUX 3aHATHIX
Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBITIOJTHEH U 33/IaHUH 10 TabopaTopHOi paboTe
HEOOXOAMMO TPEIBAPUTEIBHO U3YUHUTh TEMY U
3aJ1a4¥ BBITIOJHEHUS 1abopaTOpHO# paboTsl, a
TaK)Ke U3YYUTh BOIIPOCHI BapUAHTOB 00pabOTKU
PE3yJIBTaTOB MO U3YYEHHOMY B pasjeie
"KBanToBas Mexanuka" Matepuany
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[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

288.0

64

32

16

0.5

140

335

Hroro 3a cemectp

288.0

64

32

16

0.5

1735

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. IlepBoe HayasI0 TEPMOAMHAMHUKU. TEIIOEMKOCTS;
2. MonekynspHO-KMHETHUYECKAs! TEOPHS UI€aTIbHOTO rasa;
3. YpaBHEHHE COCTOSTHUS HI€aIbHOIO ra3a;
4. 3aKOHBI COXpaHEHMsI UMITYJIbCA, SHEPTUH U MOMEHTA UMITYJIbCa;
5. JluHaMuKa BpalaTeabHOro IBUYKEHUS a0COIIOTHO TBEPOTO Tela OTHOCUTEIHHO
HENOJIBUKHOU OCH;
6. KmnemaTnka,;
7. luHaMUKa MaTepUAIILHON TOYKH;
8. DJIEKTPOCTATUYECKOE T0JIE B IUIIECKTPUKAX;
9. 3akon buo-Casapa-Jlaruiaca. 3ak0H MOJIHOTO TOKA;
10. KBaHTOBEIE CBOMCTBA CBETA,
11. DHeprus 31eKTpoCTaTHIECKOTO OIS,
12. JIBmkeHne MaTepUaIbHOW TOUYKH IO OKPY>KHOCTH;
13. TermoBsie mammabl 1 ux K.ILJI.;
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14.
15.

Bonnsl ne bpoitnia. CooTHOLIEHNS HEONIPEAEIEHHOCTEN;
[Tpumenenue Teopembl Octporpaackoro-I'aycca s pacuera 3J1eKTpOCTaTHYECKOTO MOJIs

B BAKyYyME€;

16.
17.
18.
19.
20.
21
22.
23.
24.
25.
26.
27.
28.

DJIEKTPOEMKOCTh;

Cuna Ammnepa. Pabota cunbsl Ammiepa. Cuna JlopeHna;
SIBjieHUE AIEKTPOMArHUTHOW UHAYKIIUH;
NHayKTUBHOCTH. DHEPrusi MArHUTHOTO TIOJIS;
WnTepdepennus caera;

. Audpaxmus ceera;

[Tonspuszanus ceera;

Hucnepcus csera;

TeroBoe U3ydeHHE;

9JI€KTpOMaI‘ HUTHBIC BOJIHBI,

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JIE;

Pacnpenenenne MakcBeiuia o ckopoctsm u sHeprusiM. Pactipenenenue bosbiimana;
Pacuer Hanps>KEHHOCTH U MOTEHIMANa 3JIEKTPOCTATUYECKOTO T0JI B BAKYyME METOJIOM

CYICPIIO3UIIHH.

3.4. Tembl 1a60paTOPHBIX PadoT

O 01N DN WN —

10.
11.
12.
13.
14.
15
16.
17.
18.

. Onpenenenuie kpacHoM rpaHulibl poTodddexrta u padboThl BEIXOAA ANMEKTPOHA U3 METAILIA;
. Onpenienenyie B3aMMHOW MHAYKTUBHOCTH;

. Onpenenenue yaenbHOro 3apsjia 3JeKTPOHa;

. Onpenenenyie MHIYKTUBHOCTU CUCTEMBI KaTYyLIEK;

. Isyuyenue cBoiicTB peppomMarHeTkoB 1mo mMetoy CTonerona;

. UccnenoBanne MarHuTHOTO 1oJis B Karymkax ['enpMrosbia;

. UccnenoBanue cTosUnx 3JIEKTPOMArHUTHBIX BOJH B JIBYXIIPOBOHOW JTMHHH;

. Onpenienenue yieabHOro 3aps/a 3JeKTPOHAa METOIOM MarHETPOHa,

. I3yueHrne MarHuTHOTO MOJIs COJICHOM 1A ¢ TOMOIIBIO AaTunKa XO0J1a;

N3ydeHue siBneHUs rucrepesnca GeppoMarHeTuKoB;

Becsl HanpskeHus;

Omnpenenenne EeKTPUIECKo EMKOCTH KOH/IEHCATOPa;

HccnenoBanue 31€KTPUYECKOTO MO € TOMOIIBIO AIEKTPOJIMTUYECKON BaHHBI,
Onpenenenne Touku Kropu peppomarueruka;

. Uccnenopanue BBIHYKIACHHBIX KoJieOaHMil B QJICKTPUYCCKOM KoJIe0aTeIbHOM KOHTYpPC;

Onpenenenue noTeHnyana Bo30yx1eHUs aToMOB 110 Metony ®Ppanka u I'epua;
Onpenenenue 4acToThl KosnebaHuit mpu nomoutu ¢uryp Jluccaxy;
Omnpenenenne MUPUHBI 3aNpeiEHHON 30Hbl KPEMHMSI 110 KPACHOM T'paHUIle BHYTPEHHETO

doroaddekra;
19. Onpenenenue k03P PUIIEHTa BHYTPEHHETO TPEHUS KUIKOCTH 10 MeToy CTokca;

20.
21
22.
23.
24.
25.
26.
27.
28.
29.

HccnenoBanue JUHENYATHIX CIICKTPOB HUCITYCKaHUA;

. Onpe;leneHHe EMKOCTH KOaKCHAJILHOTO Ka0eJIsd U IIJIOCKOTO KOHJCHCATOPAa,

N3yuyenue aU3IIEeKTPUUECKUX CBOUCTB JKUIKOCTEH;

Ornpenenenne CKOPOCTH 3ByKa METOJIOM CTOSTYEH BOJIHBI,

O3HakoOMIIEHHE C 3IEKTPOU3MEPUTEIHLHBIMU IPHOOpaMH;

N3yuenue BHenHero Gorodddexra u onpeaeneHue nocrossuHon [1nanka;
Omnpenenenye ATUHBI CBETOBON BOJIHBI C MOMOIIIBIO JU(PPAKIIMOHHON PEIETKH;
N3yuenue koneGaHu NPYKUHHOTO MasiTHUKA;

W3mepeHue JUIMHBI CBETOBOM BOJIHBI ¢ TOMOIIBIO Outipu3mbl Openens;
Omnpenenenue JUIMHBI BOJIHBI JTA3€PHOTO U3IYYeHUsI HHTEPPEPEHIINOHHBIM METOA0M

(meronom FOHra);

30.

Onpeznenenue ATUHBI BOJIHBI CBETAa METOI0M Kosell HproToHa;
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31. I3mepeHne CKOpOCTH 3ByKa B BO3AYXE METO/IOM CIIOKEHHS B3aUMHO MEPIIEHIUKYISPHBIX
KOJICOaHMIi;

32. Uzyuenue qudpakiny B mapauieIbHbBIX JTydax;

33. Uzydyenue nudpakiuu cBeta Ha ogHou menu. Judpakmus Opaynrodepa;

34. Vzyuenue TMHEHHOW AUCTIEPCUU CIIEKTPAIBLHOTO MPUOOPa;

35. UccnenoBanue oTpaskeHHUs MOJIIPU30BAHHOTO CBETA OT MOBEPXHOCTU AUDJICKTPUKA.
®opmynsl Ppenens;

36. Onpenenenue cpeHe UIMHBI CBOOOIHOTO npodera u 3¢(HEeKTUBHOTO JUaMeTpa MOJIEKYIT
BO3/1yXa;

37. 3yueHne NTMHAMHUKH IJIOCKOTO ABMKEHUS MasTHUKAa MakcBeia;

38. Onpenenenre MOMEHTA HHEPIIMU MAaXOBHUKA;

39. UccnenoBanue sBICHUS NMOJspU3alMU CBeTa. 3aKOH Maitoca;

40. Onpenenenue yaeiabHOM TEMIOThl KPUCTAIUIM3ALUNA U U3MEHEHUSI SHTPOIUU MTPU
OXJIQXKICHUH CILJIaBa OJIOBA;

41. 3ydeHue CBOMCTB J1a3€pHOTO U3JIyUYEHUS;

42. 3mepeHne TeMIepaTypbl CIIUPAIH JaMIIbl HAKaJIMBaHUS C IIOMOIIBIO ONTHYECKOTO
IUPOMETDPA;

43. HccrnenoBaHue CBONCTB TEINIOBOTO U3JIyUEHUS;

44. TTorpemrHoCTH PH PU3HUECKUX U3MEpeHusX. M3mepenne o0bEMa MIMHAPA;

45. Onpenenenue otHomieHus temnoémkocteit Cp/CV razos;

46. N3yueHue 3aKkoOHA COXpPAaHEHUS UMITYJIbCa;

47. V3y4eHue 3aKOHOB COXPAaHEHUs IIPU COYIApEHUH IIapOB;

48. Onpenenenue cpegHEN CUIIbl COPOTUBIICHUS IPYHTA U U3YYE€HUE HEYTIPYToro
coyAapeHus Tpy3a 1 CBau Ha MOJIEIH KOIIpa;

49. U3mepeHne MOMEHTa HHEPIIMK TEJT METOJIOM BpaIllaTelIbHbIX KOJIeOaHU;

50. 3yueHune TMHAMUKH BpalllaTeIbHOTO JBUKEHHS TBEPIOTO Tea U ONpeesieHue MOMEHTA
uHepuuu MasitHuka O6epoeka;

51. Uzmepenue otHomenus: Cp/CV Bo3nyxa;

52. VI3yueHue TMHAMUKH OCTYNATEIbHOTO U BPAIATEIbHOTO JBUKEHHS C TOMOLIBIO
npubopa ATBy/a;

53. OnpeneneHne MOMEHTA HHEPLUU TJIOCKOTO (PU3UUECKOI0 MasiTHUKA;

54. Onpenenenue IUANEKTPUYECKON IPOHULIAEMOCTH KHUAKOTO TUDJIEKTPUKA.

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 (pU3HUECKUE ABICHUS, 3aKOHbI TectupoBaHue/DIEKTPOCTATUYECKOE 110JI€
NEKTPOCTATUKH U UX MAaTEMaTHYECKOE OIMCAHUE B BaKyyMe
W-lonk-1 +
TectupoBaHue/DIEKTPOCTATUYECKOE 110JIE
B BEIIECTBE
OCHOBHbIE (pU3MUECKUE ABICHUS, 3AKOHbI KonrponbHas pabora/MonekynspHast
MOJICKYJISIPHOM (PU3UKH U TEPMOJUHAMUKH U UX N-lonk-1 + ¢u3uKa U TepMOJUHAMUKA
MaTEMaTHYECKOE ONUCAHUE
OCHOBHBIE (pU3MUYECKUE SABJICHUS, 3aKOHBI MEXaHUKH U TectupoBanue//lunamMuka TBEpOTO TEMA.
UX MAaT€MaTU4eCKOE ONMCAHNE 3aKOHBI COXPAaHEHUSI B MEXAHUKE
N-lonk-1 +
TectupoBanue/KnnemaTrka U THHAMUKA
MaTEpHUaIbHOU TOUKH
3aKOHBI MOJIEKYJISIpPHON (PM3UKU U TEPMOAMHAMUKH, JlaGopatopHas pabota/MonekynspHast
KOTOpPbIE 00YCIIOBIIMBAIOT SIBJIEHUS MJTH MTPOLIECCHI B ¢u3uKa 1 TepMOAMHAMHUKA (3aIHUTA)
yCTpOMCTBax pa3nuyHON (pU3nuecKol mpUpoIbl, U N-lonk-2 +
BBITIOJIHATH IPUMEHUTENIBHO K HUM IIPOCTHIE
TEXHUYECKHUE PACUETHI
3aKOHBI MEXaHUKHU, KOTOPbIE O0YCIOBINBAIOT JlaboparopHas pabota/MexaHuka
ABICHUS WA TIPOLIECCEI B YCTPOWCTBAX Pa3InYHON WT-Lomk2 + (3amuTa)
(¢bu3nuecKoil Mpuposl, U BHITOIHATH IPUMEHUTEIBHO
K HUM IIPOCTBIE TEXHUYECKUE PACUETHI
Ymersb:
MPUMEHSATh OCHOBHBIE (PM3UUECKUE SIBICHUS, 3aKOHBI Konrponbnas pabora/MexaHuka
MEXAHUKHA U UX MAaTEMAaTHYECKOE OMTUCAHUE K N-20mk-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

Konrponsnas pabora/BonHoBast onTuka

ONTHKH U MX MaTEMaTHIECKOE ONMCAHUE K PEIICHUIO | 11 ]]-30mk.1 KOHTpobHas paGoTa/ ek TPOMATHHTHBIE
saad BOJIHBI

IPUMEHATh OCHOBHBIE (PM3UYECKUE SIBIICHUS, 3aKOHBI KonrtponbHas pabora/DnekTpocraTuka
DIEKTPOCTATUKU U UX MATEMaTUYECKOE OIUCAHUE K N-3ork-1

PELICHNUIO 3a/1a4

OIIpEENATh, KAKHUE 3aKOHBI 3JIEKTPOMarHeTu3mMa JlaGopaTopHast paboTa/IneKTpOMarHeTU3M
00yCIIOBJIMBAIOT SIBJICHUS WIN IPOLIECCH] B (3awura)

YCTPOMCTBAX pa3IuyHON (PU3NUECKON TPUPOIBI, U N-20nk-2

BBITIOJIHATH IPUMEHUTENIBHO K HUM IIPOCTHIE

TEXHUYECKHUE PACUETHI

OIIpEAEIATh, KAKUE 3aKOHBI 3JIEKTPOCTATUKHI JlabopartopHasi paboTa/DneKTpocTaTHKa
00yCIIOBIMBAIOT SIBJICHUS WIIN IPOLIECCH] B (3amuTa)

YCTPOMCTBAX pa3NuyHON (PU3NUECKON TPUPOIBI, U N-20nk-2

BBITIOJIHATH IPUMEHUTENIBHO K HUM IIPOCTHIE

TEXHUYECKHUE PACUETHI

IPUMEHSATh OCHOBHBIE (PM3UYECKUE SIBICHUS, 3aKOHBI KonrtponsHas pabora/KBanToBas ontuka
KBaHTOBOHN (U3MKU U UX MaTemaruueckoe onucanue | M/I-5omxk-2

K PELICHUIO 3a/1a4

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/IETIATh, KAKe 3aKOHbI KBAHTOBOM (DM3HKH 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 peanuzaiuu: [lucbmennas padbora
1. lunamMuka TBepAOro Tena. 3aKoHbl coxpaHeHus B Mmexanuke (Tectuposanue)
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 (3amura) (JlaboparopHast 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 IS
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 OCHOBaHUM CEMECTPOBOM M aTTECTAIIMOHHON COCTABIISIFOLIUX.

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 OLICHKA 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 obmieit ¢pusuku. B 3 1. T.1. Mexanuka. MonekynsapHas ¢pusuka : yaueOHoe
nocobue st By30B 1o Texandeckum (550000) u rexnonornyeckum (650000) nanpasnenusim / 1.
B. CaBenneB . — 7-¢ u3n., crep . — CII0. : Jlanb-IIpecc, 2007 . — 432 c. — (Y4eOHHUKY TSI BY30B.
CrneuunanpHas nmuteparypa) . - 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 Texuudeckum (550000) u texnomoruyeckum (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 nocodbue ans BTy3oB / A. A. Jlernad, b. M. SIBopckuii .
— 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 HanpaBiieHUAM "DIIEKTPOHUKA U MUKpOdJIeKTpoHUKA", "Panguorexnuka",
"Mudopmartrka v BeruncauTenbHas Texauka", "IIpukinagHas MmaTeMaTuka 1 iHGopMaTuka',
"DIEKTPOTEXHHKA, DIIEKTPOMEXaHHUKa U deKTpoTexHonorun", "Dnexrposnepretuxa” / 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. DOnektpuuectBo 1 MarHeTu3M. COOpHUK 3aj1ay : yueOHoe nocobue no kypey "dusuka" no
HanpasieHusM "[Ipuknannas MatemaTrka U UHQopmaruka', "DIIeKTpoIHEpreTuka u
anekTpotexHuka', "[Ipudopocrpoenue"”, "bruorexHnueckue cucTeMbl U TEXHOJIOTUN",
"JneKTpoHMKa U HaHOAJIeKTpoHUKa", "PannoTexHuka", "YpaBieHue B TEXHUYECKUX 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. Mexanuka u MoJiekyJsipHasi Gu3HKa : 1a00paTOPHbII MPAKTUKYM IO HAIIPABJIECHUSAM
"DneKTpoHUKa U HaHORJIeKTpoHHKa", "Paguorexnuka," bruorexHuyeckrue CucTeMbl M TEXHOJI0TUn",
"Nn¢popmaruka u BerunciauTenpHas Texuuka", "Ilpuknagnas maremaruka u uagopmaruka' u ap. /
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/elib/view.php?id=8866;

7. ®u3uka. DIeKTPOCTaTHKA : JAOOPATOPHBINA NPAKTUKYM 10 Kypcy "®dusuka" no HanpapieHUSIM
"Panunorexnuka", "buorexHuYeCKUE CUCTEMBI U TEXHOJIOTUN", "DIEeKTpOHUKA U
HaHORJIEKTPOHUKA", "IIEKTpOIHEpreTHKa 1 nekTpoTexHuka', "Muadopmamnmonnas 6e30macHOCTh",
"TIpubopocTpoenue" u p. Mo cnenuaIbHOCTH "Pagno3nekTpoHHble cucTeMbl U KoMIuiekesl" / 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 : J1a00paTOPHBIN MPAKTUKYM 10 Kypcy "dusuka" no
HarnpaieHusM: 11.03.01 "Paguorexnuka”, 12.03.04 "buotexHuueckue npouecchl 1 TEXHOIOTUun",
11.03.04 "Dnextponuka u HaHodnekTpoHuka'", 13.03.02 "DnekTposHepreTuka 1 JIeKTPOTeXHUKA"
u 1ip. / O. B. buprokosa, C. B. I'puropses, b. B. Epmaxkos, [u np.], Ham. uccrnexn. yu-t "MOHN"
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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 u3n., crep . — CIIO. : Jlanb-IIpecc, 2007 . — 320 ¢. — (YueOuuku as By30B. CrienuanbHas
muteparypa) . - ISBN 978-5-8114-0632-6 .;

12. Onruka u atomHas pusuka : yaebHoe mocodue o kypcy "®dusuka" 1Mo HarnpaBICHHUSIM:
"ABromaru3anus u ynpasnenue", " Paquorexuuka, "InekTpoHuka u MuKpossiekTponuka" / 1. B.
Aswuosa, U. B. I'Bo3noBckuii, C. B. I'puropses, u ap., Mock. sxepr. un-t (MOU TVY) ; Pen. 1. 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 HaHOJIeKTpoHUKa", "Paguorexnuka”, "buorexuuyeckrue 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 HanpapIeHUAM "DIEKTPOHUKA U MUKPO3JIEKTpoHUKa", "Pagnorexuuka",
"Nnpopmaruka u BerunciauTenpHas Texuuka", "llpukiagnas marematuka u uHpopmaTuka',
"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 MBU, 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 TeXxHuKa", "Ypasinenue B Texundeckux cuctemax', "[Ipudopocrpoenne",
"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 ¢. - ISBN 978-5-7046-1963-5 .
http://elib.mpei.ru/elib/view.php?id=10283;

16. ®uszuka. KoneGaTenbHble 1 BOJIHOBBIE MPOLIECCHI : TA0OPATOPHBII MPAKTUKYM 110 KypCy
"®uzuka" no Hanpasnenuto 11.03.04 "Dnexrponuka u HaHo3nekTpoHuka" / O. B. buprokosa, C. B.
I'puropsres, b. B. Epmaxos, [u ap.], Han. uccnea. yu-t "MOU" (HUY"MBOHN") . — M. : U3xa-Bo
MDU, 2019 . — 52 c. - ISBN 978-5-7046-2139-3 .

http://elib.mpei.ru/elib/view.php?id=10906;

17. buprokosa O. B., Epmakos b. B., Kopenkas 1. B.- "®u3uka. D1eKTpHU4ECTBO 1 MAarHETU3M.
3anaun ¢ pemenusmu", UsnarensctBo: "Jlans", Cankt-Ilerepoypr, 2018 - (180 c.)
https://e.lanbook.com/book/108327.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. CAO "IIpomereit";

2. Office / Poccuiickuii maket o(h)UCHBIX IPOrpam;

3. Windows / OnepanimonHas cuctema cemeiictpa Linux;

4. Buneoxondepenuuu (Maitan, Coepmxas, BK u mp).
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

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

~NOoO Ok, WN

. Hayunas s;1ekTpoHHasi oudamoreka - https://elibrary.ru/
. baza nannbix Web of Science - http://webofscience.com/
. ba3za mannbix Scopus - http://www.scopus.com
. HannoHanbHasi 3J1eKTpoHHAas oubmoreka - https://rusneb.ru/

. DaekTponHas ondamoreka MOU (3B MOM) - http://elib.mpei.ru/login.php
. ITopTan oTkpeIThIX 1aHHBIX Poccuiickoii @enepanun - https://data.gov.ru

8. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AAa U COUMATbHOM 3a1IUTHI PD -

https://rosmintrud.ru/opendata

9. ba3a oTKpBITHIX JaHHBIX NPO¢ecCHOHATBHBIX CTAHAAPTOB MUHHCTEPCTBA TPYAA U
conuaabHoii 3aumThl P@ - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a OoTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -

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

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

MmetpoJioruu - http://protect.gost.ru/
15. OTkpbITas yHuBepcuTerckas nnpopmaunonnas cucrema «POCCHUSA» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCHUIIJIMHBI

Tun noMeleHus

Homep aynuropun,
HAHUMEHOBAHME

OcHameHnue

VY4eOHble ayAUTOpUH IS
IPOBEICHUS JIEKLIIUOHHBIX
3aHATUI U TEKYIIETO
KOHTPOJIS

A-400, YuebOnas
aynutopus "A"

napra, CTyJ, JOCKa MEJIOBasi, DKpaH
VUHTEPaKTUBHBIN, KOJJIOHKU 3BYKOBBIE,
MYJIbTUMEAUNHBIN IIPOEKTOP, JOCKA
MapKepHasi, KOMIIBIOTEP NEPCOHAJIbHBIN

VYyeOHble ayAUTOPUH IS

Bb-305, YueOnas

napra co CKaMBeﬁ, CTYyJI, IOCKa M¢EJIOBas,

MIPOBEICHUS PAKTUUECKUX ayIuTOpus MYJIbTUMEANHHBINA POEKTOP, KOHAULIUOHED
3ansatui, KP u KII
VY4eOHble ayAUTOpUH IS A-Olla, CTYJ, Kad Ui XpaHEHUsI UHBEHTaps,
npoBeseHus nabopatopusix | JlabopaTtopus kad. KOJIOHKH, 000pYy/JOBaHUE JUISI
3aHATUN Pu3nku JKCIIEPEMEHTOB
Y4eOHble ayAUTOpUH IS A-400, YueOnas rapra, CTyJ, J10CKa MEJIOBasl, SKpaH
MIPOBEACHUS aynutopus "A" MHTEPAKTUBHBIN, KOJIOHKH 3BYKOBBIE,
IIPOMEKYTOUHOU MYJIbTUMEAUMHBIN IIPOEKTOP, JOCKA
aTTecTaluu MapKepHasi, KOMIIbIOTEP MEePCOHATbHBIN

ITomemeHus s
CaMOCTOSITENTbHOM paboThI

HTB-201,
KomnbrorepHsii
YUTAJIbHBIN 321

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
MMMCHbMEHHBIHN, BEIIaIKa I OJICKIEL,
KOMIIBIOTEPHAs CETh C BBIXOJOM B MIHTEpHET,
KOMIBIOTEP NEPCOHANBHBIN, TPUHTED,
KOHJIUIMOHED

ITomemenus s
KOHCYJIbTUPOBaHUsA

A-201/1, KaOuner
COTPY/AHUKOB Kag.
Ouszuku

CTOJI, CTYJI, KA A5 JOKYMEHTOB, Kad
JUISL OA€Kbl, KOMIIBIOTEPHAS CETh C
BbIX0ZI0M B IHTEpHET, KOJIOHKHU, KOMITbIOTEP
NEPCOHAIbHBIN, IPUHTEP

HOM@HIGHI/I?I JJI XpaHCHU A

A-217, Kabuner

Kpeciio pabouee, CTeUIax, CTyJ, mKad 1ist
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o0opyIoBaHUs U y9€OHOTO
MHBEHTaps

COTPYIAHHUKOB Kad.
"OIIID"

JIOKYMEHTOB, IIKad TSl OJICHKABI, CTOJ

MMMCbMEHHBINA, TyMOa, KOMITBIOTEpHAs CETh C

BBIXOJIOM B IHTE€pHET, KOMIIBIOTED
MIEPCOHAJIbHBIN

25




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 > 0
paznena Henens 4 8 10 10 15 15
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 20 25 10

2 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUSTHI TEKYIIEr0 KOHTPOJISl yCIIeBAeMOCTH 10 JMCIUILIHHE:
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 Onexrpomaruerusm (KontposbHas 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 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 (KonrponbHas padota)

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 8 14 15
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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