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 mporpaMMel: JlazepHas 1 onTHYecKasi H3MePUTeIbHAS 3JIEKTPOHUKA
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajJaBpuaT

®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 Nanuukun K.M., o

HpeHOI[aBaTeJ]B * Mol ¢ WaenTudmKaTop R34188c97-LapitskyKM-ff585e2b K.M. HaHI/IHKI/H/I

COI'TACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%,KOBO'HHTCHB o Ceenennn o enagensue L3N M3K H M
00pa30BaTCIbHON Bnageney CKOPHAKOBA H.M, T
IIPOrPAMMBI Vnernrngmarop  RO84920bc-SkorniakovaNM-67f74b CKOpHSIKOBa

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3U»

o o Ceefenua o Bragensue L3N M3aKn
3aBez[y}ogmH BBIITYCKaIOIICH Lo UL Brageney CKopHsKoBa H.M. HM.
kadenpoi - MU ¢ Vasrrndmarop__ ROBA920bC-5korniakovaNM-67174b CKopHSIKOBa




1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Lesb ocBOeHHSs] THCHHUIIMHBI. (OPMUPOBAHUE €CTECTBEHHOHAYYHOTO MHPOBO33PEHUS, a TAKKe
YMEHHSI TPUMEHATH 3aKOHBI (DU3WUKH JJIs PEIICHUs MPAKTHYCCKUX 3aJad [0 CBOEMY MPOQIIIIO
MOJITOTOBKH
3agauu AUCHUILIMHBI
- U3y4eHHUE OCHOBHBIX (DU3MUYECKUX SBICHUM;
- OBJIaJIeHUE PyHTAMEHTAILHBIMY MMOHSATUSMU, 3aKOHAMH U TEOPUSAMHU (PU3UKH, a TAKKE
METOaMHU (PU3NIECKOTO HCCIICIOBAHUS;
- OBJIaJICHUE TIPUEMaMU ¥ METOIAMHU PEIICHUsI KOHKPETHBIX 3a/1a4 U3 Pa3IUMIHBIX 00JacTeid
(076370478
- (hopmupoBaHNE HABBIKOB IPOBEACHUS (PU3NIECKOTO IKCIICPUMEHTA, YMEHHUS BBIICITUTh
KOHKPETHOE (PU3UIECKOE COJICPIKaHKUE B IPUKIIAIHBIX 3a/1a4ax Oymymieil NesTeIbHOCTH.

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

KOI[ U HAMMECHOBaHUE KOI[ U HAMMEHOBaHUE 3al'lJIaHI/Ip0BaHHI)Ie pe3yJabTaThl Oﬁy‘leﬂl/lﬂ
KOMIIETEeHL MU HHAUKATOPA JOCTUKEHUsI
KOMIIETCHIIUHN
OIIK-1 criocoben N/1-1lomnk-1 3Haer 3HaTh:
WCIIOJIH30BATh MOJIOKEHUS, | (yHIaMEHTaJIbHbBIE 3aKOHBI - OCHOBHBIE (PU3MIECKHUE ABJIECHUS, 3aKOHBI
3aKOHBI U METO/IbI MPUPOABLI U OCHOBHBIE MOJICKYIISIPHON (PU3UKH U TSPMOIMHAMUKH
€CTECTBEHHBIX HAYK U ¢dusnueckue Mmaremarndeckue | M MX MAaTCMAaTHYICCKOC OIIMCAHKC,
MaTEeMaTUKHU I PELICHUS 3aKOHBI - OCHOBHBIC (1)I/I3I/I‘~I€CKI/IC SIBJICHUA, 3aKOHBI
33714 MHXEHEPHOI ANIEKTPOCTATUKU U MX MaTEMAaTHYECKOE
JEITEIbHOCTHU OIINCAaHHUCE,
- OCHOBHBIC (PU3HYECKHUE SIBJICHUS, 3aKOHBI
MEXaHUKH M UX MAaTEMaTHYCCKOE
OTIMCaHUE.
OIIK-1 cnoco6en N/I-20mnk-1 YMeeT npumensats | YMCTh.
WCIIOJIH30BATh MOJIOKEHUS, | (PU3UUECKHE 3aKOHBI 1 - IPUMEHSTh OCHOBHBIE (PU3MUECKUE
3aKOHBI U METOABI MaTeMaTHYeCKUe MEeTOIbl yist | ABJICHHA, 3aKOHBI MCXaHUKH U X
eCTECTBEHHBIX HAaYK N peleHus 3a1a4 MaTeMaTHYeCKOE OMMCAHUE K PELIICHUIO
MaTE€MaTUKH JJIs PEIICHUS TEOPETHYECKOTO 1 3ajaad,
3a/1a4 WHKEHEPHOU MIPUKJIATHOTO XapaKTepa - IPHMCHSTH OCHOBHBIC (DH3HYCCKHE
HEeSTEIIbHOCTHU SIBJICHUS, 3aKOHBI DJICKTPOMAaruHe€Tu3mMa u
UX MaTeMaTH4eCKOe OMHUCAHUE K PELIICHUIO
3azay.
OIIK-1 criocoben WN/1-3onk-1 Bnaneer naBpikamu | YMETh.
HCIIOJIB30BAaTh MOJOKEHMS, | UCIOJIb30BaHUS 3HAHUI - IPUMEHSATH OCHOBHBIC (PH3MYCCKUE
3aKOHBI 1 METOJIbI (GHU3MKKM 1 MaTEMaTHKH U ABJICHHUA, 3aKOHBI ONITUKA K UX
€CTECTBEHHBIX HayK U pELICHUH TPAKTUYECKUX 3a1au | MATCMATHIECKOC OIIMCAHUE K PEIICHUIO
MaTeMaTUuKH I pEeIICHUS 3anadq;
337184 HHXKEHEPHOIt - IPUMEHSATH OCHOBHBIC (PU3HUYECKUE
JEATENLHOCTH SIBIICHUS1, 3aKOHBI AJIEKTPOCTATUKH U UX
MaTeMaTHYECKOE OMMCAHUE K PEIICHUIO
3a/1ay.
OIIK-2 criocoben NJI-lonk-2 Haxonut u YMETB.
CaMOCTOSITEIIbHO TTPOBOJIUTh | KPUTHYECKH aHATH3UPYET - IPUMEHSTh OCHOBHBIC (PU3MICCKHE
SKCHEPUMEHTAIbHbBIE uHpOpMaInio, HeoOxoquMyto | ABICHHS, 3aKOHbI KBAaHTOBOH (M3HKH U UX
HCCIICIOBAHUS U TSl pETIICHUS TIOCTaBJICHHON MaTEMaTHICCKOE ONMUCAHUE K PEIICHHUIO
HCIIOJIb30BaTh OCHOBHEIC 3aJa49u 3a/ia4.




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

pUeMbI 00pabOTKH U
PEICTaBICHUS
MOJTYYCHHBIX JIAHHBIX

OIIK-2 cniocoben
CaMOCTOSITEIILHO MTPOBOIUTH
IKCIIEPUMEHTAIbHBIC
UCCIICIOBaHUS U
UCIIOJIb30BaTh OCHOBHBIC
pUeMbI 00pabOTKH U
MPEICTaBICHUS
MOJTYYCHHBIX JIAHHBIX

W 1-50mk-2 3HaeT OCHOBHBIE
METO/Ibl U CPEJICTBA
[IPOBEICHU
AKCIIEPUMEHTAIIbHBIX
HCCIIeIOBAHUM, CUCTEMEI
CTaHJAPTH3aLUU U
cepruduranm

3HaTh:
- 3aKOHBI MOJIEKYJIIPHOU (DU3UKHU U
TEPMOJMHAMUKH, KOTOPbIE
00YCIIOBJIMBAIOT SIBJICHUS WJTH MPOIIECCHI B
YCTPONCTBAX pa3IudHON (PU3NUECKON
MPUPO/JIbI, U BBIOIHATH MPUMEHUTEIBHO K
HUM IIPOCThIE TEXHUYECKUE PACUETHI;

- 3aKOHBI MEXaHHUKHU, KOTOPbIE
00yCIIOBIMBAIOT SIBJICHUS WJIU MPOIIECCHI B
YCTPOMCTBAX PA3IMYHON (HU3HICCKOMN
MIPUPO/IbI, U BBIIOJIHATh IPUMEHUTEIBHO K
HUM TMPOCTHIC TEXHUYECKUE PACUETHI.

OIIK-2 cniocoben
CaMOCTOSITEIILHO MTPOBOJIUTh
IKCIIEPUMEHTAIHHBIC
UCCIICIOBAaHUS U
UCIIOJIb30BaTh OCHOBHBIC
pUEMbI 00pPabOTKH U
IPEICTaBICHUS
MOJTYYCHHBIX JIAHHBIX

U1-60mk-2 YMeET BHIOUPATH
CIIOCOOBI M CPEICTBA
M3MEPEHUI U TPOBOJIUTH
AKCIIEPUMEHTAJIbHBIE
HCCIICIOBaHUS

YMETh:
- OIIPEAEIIATh, KAKAE 3aKOHBI
AJIEKTPOCTATUKU O0YCIOBIMBAIOT SBJICHUS
WJIM TIPOLIECCHI B YCTPOMCTBAX Pa3IMYHON
(bu3n4ecKoil NpupoJibl, U BHIIOIHATD
IIPUMEHUTEIBHO K HUM IIPOCTHIE
TEXHUYECKHUE PACUETHI;

- OIIPEAECIIATh, KAKAE 3aKOHBI
3JIEKTpOMarHeTu3Ma o0ycIoBIUBAIOT
SIBJICHUS WIM IIPOLIECCHI B YCTPOKUCTBAX
pasNnuYHON (PU3NUECKON MPUPOIBI, U
BBIIIOJIHATH IPUMEHUTENIBHO K HUM
IIPOCTHIE TEXHUYECKUE PACYETHI.

OIIK-2 cniocoben
CaMOCTOSITEITEHO TPOBOTUTH
9KCIEPUMEHTAIbHbIE
UCCIIEIOBaHUS U
UCII0JIb30BaTh OCHOBHBIE
pueMbl 00pabOTKH U
IpeCTaBICHUs
MOJTYYEHHBIX JIAHHBIX

WJI-7omnk-2 Baageer
criocobaMu 00padOTKU U
MIPEICTaBICHHUSI TOTYYEHHBIX
JAHHBIX W OI[CHKU
MOTPEIIHOCTH PE3YIHTATOB
U3MEPEHUIN

YMETB:
- OIIPEACIIATh, KAKUE 3aKOHBI ONITUKHU

00yCIIOBIMBAIOT SIBJICHUS I MPOLIECCHI B
YCTPOMCTBAX pa3Iu4HON (hu3ndecKoi
MIPUPO/IbI, U BBIITOJIHATH IPUMEHUTEIBHO K
HUM IIPOCTBIE TEXHUYECKUE PACUETHI;

- OIIPEAEIIATh, KAKHE 3aKOHBI KBAHTOBOM
¢bu3uKu 00YCIOBINUBAIOT SBJICHUS WU
MPOLECCHI B YCTPOMCTBAX PA3IMYHOM
¢bu3nvecKoil MpupoIbl, U BHITOIHATD
IIPUMEHUTEIBHO K HUM IIPOCTHIE
TEXHUYECKHUE PACYETBHI.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuumHa OTHOCUTCS K OCHOBHOM INpogeccroHalbHON o0pa3oBaTensHON nporpamMme JlasepHast
U ONTHUYECKas H3MepHUTelbHas dJiekTpoHnka (mamee — OIIOII), wampaBmenust moarotoku 11.03.04
DJEeKTPOHMKA U HAHOZJIEKTPOHUKA, yPOBEHb 00pa30BaHMs: BhICIIee 0Opa3oBaHue - OakanaBpuar.

Tpe60BaHI/I5[ K BXO/IHbBIM 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 00yueHus, MOTydeHHBIE P OCBOCHUH TUCLUILTNHBI, HEOOXOANMBI IIPH BHITOJIHEHUH
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

Pasesnb1/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 N3yyenne MaTepuana no pazaeny "DOusndeckue
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
"®u3nyecKue OCHOBBI MEXAHUKH'" MaTepUaty
CamocmoamensHoe usyuenue
meopemuyuecko20 mamepuana: zydenue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"®u3nyecKue OCHOBBI MEXaHHUKH"
H3yuenue mamepuanog 1umepamypHoix
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 - "JJIeMEeHTBI ClIeIUAIBLHON TEOpUu

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 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
3a71a4¥ BBITIOJHEHHMS JTaOOpaToOpHOI paboTHI, a
TaK)Ke M3Y4UTh BOIIPOCHI BApHAHTOB 00pabOTKN
PE3yJIBTATOB MO U3YUYEHHOMY B paszeie
"OCHOBBI MOJICKYJISIPHOW (PU3UKA 1
TEPMOJIMHAMUKHU" MaTepuany
H3yuenue mamepuanog 1umepamypHbix
UCHIOUHUKOB:

[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

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 U3YYEHHOMY B pasjese
"DnexTpocTaTuKa" MaTepuary

8




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

Ilo020moeKa K npaKmuyecKuUM 3auAmuaM:
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

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 M3YYUTh 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

10




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
"KBanTOBas onTHKa" MaTepHaIy

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 MexaHuka" Marepuany
Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
Wzyuenne maTtepuana no paszneny "Ksanrosas
MeXaHHKa", MOJArOTOBKA K BHITTOJIHCHHUIO
3aJlaHUil Ha IPAKTHYECKUX 3aHATHIX
CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JTOTIOTHUTEIHHOTO MaTepralia o pa3ery
"KBantoBas Mmexanuka"
H3yuenue mamepuanog aumepamypHsix
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. DyeKTpOMarHuTHHIE BOJIHBI;
2. Pacuer HanpsKEHHOCTH M MOTEHIIMAJI AJIEKTPOCTATUYECKOTO OIS B BAKYYyME METOAOM
CYTIEPIO3UIINH;
3. MonekynapHO-KHHETUYECKAsl TEOPHS UACATBHOIO rasa;
4. Kuaemartuka,
5. luHaMuKa MaTepUAIIbHON TOUYKH;
6. YpaBHEHHE COCTOSAHUS UCATBHOTO Ia3a;
7. JluHaMuKa BpalaTeaIbHOTO IBIKEHUS a0COIIOTHO TBEPOTO Tela OTHOCUTEIHHO
HETIOIBIKHOM OCH;
8. 3aKOHBI COXpAaHEHUS UMITYJIbCA, JHEPTUN U MOMEHTA UMITYJIbCA;
9. IlepBoe HavasI0 TEPMOJAMHAMHUKY. TemIOEMKOCTB;
10. TermoBsie mammabl 1 ux K.ILJI.;
11. Pacnpenenenne MakcBeiia o CKopocTam U 3HeprusiM. Pactipeaenenue bosbimana;
12. JIBukeHue MaTepralbHOW TOUYKHU MO OKPY>KHOCTH;
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13. TerioBoE U3Iy4YEHHUE;

14. Tonsapuzanus cBeTa;

15. DneKkTpoeMKOCTb;

16. UaTepdepeHius cBera;

17. dudpakuus cBera;

18. UHAYKTUBHOCTH. DHEPrysi MAarHUTHOTO TOJIS;

19. SIBnenuie 3neKTPOMArHUTHOW UHIYKIIUU;

20. Cuita Ammiepa. Pabora cunbel Amnepa. Cwita JlopeHia,
21. 3akon buo-Caapa-Jlamnaca. 3akOH MOJHOTO TOKA;

22. DHeprus 3JIeKTPOCTATUYECKOTO MOJIs;

23. DNEeKTPOCTaTUYECKOE 10JI€ B JUDJIEKTPUKAX;

24. IIpOoBOJIHMKH B 3JIEKTPOCTATUYECKOM T10JIC;

25. Boansl ne bpoins. CooTHOLIEHUS] HEONIPEAEIEHHOCTE;
26. KBaHTOBBIE CBOIICTBA CBETA;

27. ducnepcusi cBeTa;

28. Ilpumenenue Teopembl Octporpaackoro-I'aycca ams pacyera aIeKTPOCTATUUECKOTO MO
B BaKyyMe.

3.4. Tembl 1a60paTOPHBIX PadoT

1. Onpenenenue yaeabHON TEMIOTHl KPUCTAIU3AMH U U3MEHEHUS SHTPOIUU U
OXJIQXKJICHUH CILJIaBa OJIOBa;

2. IlorpemHnoctu npu puU3nUEcKuX n3MepeHusx. amepenue o0bpéma HunuHapa;

3. M3ydeHune 3aKOHOB COXPAHEHUs IPU COYJapeHUN IapOB;

4. VzyueHue 3aKoHa COXPaHEHUs UMITYJIbCa,

5. Onpenenenrne MOMEHTa HHEPIMH TUIOCKOTO (PU3NYECKOTO MAsSTHUKA;

6. Onpenenenue cpeiHeit CUIIbl CONIPOTHUBIICHHS IPYHTA U U3YYE€HUE HEYNIPYIOro COylapeHus
rpy3a ¥ CBal Ha MOJIETH KOIpa;

7. I3mepeHre MOMEHTa UHEPLIMHU TeJl METOJIOM BpallaTeIbHbIX KoJIeOaHU;

8. MI3amepenue temmnepaTypbl CIUPaIK JaMIlbl HAKAIUBAHUSI C TOMOIIbIO ONITHYECKOTO
MUPOMETPA;

9. U3ydeHne AMHAMMKH IJIOCKOTO JIBUYKEHUS MasiTHUKa MakcBelia;

10. Usmepenue otHouenus: Cp/CV Bo3nyxa;

11. 3y4yeHne nMHaAMUKH ITOCTYNATEIBHOIO U BPAIaTEIbHOIO IBUKEHUS C TIOMOIIBIO
npubopa ATBy/a;

12. Onpenenenue otHomeHus teroémkocreir Cp/CV razos;

13. Onpenenenue NIMHBI BOJIHBI CBETa METOIOM KoJiel] HproToHa;

14. Onpenenenue cpeaHeil JTMHBI CBOOOIHOTO Mpodera u 3PEeKTUBHOTO THaMETpa MOJIEKYJT
BO3/1yXa;

15. V3yuenue xonebaHuil NPy KMHHOTO MasiTHUKA;

16. 3mMepeHue AIMHBI CBETOBOM BOJHBI C TOMOIIBIO OMnpu3mMbl OpeHerns;

17. Onpenenenue ATUHBI BOJHBI JIA3PHOTO U3JIy4YE€HUS HHTEP(PEPEHIITMOHHBIM METOI0M
(meronom FOHra);

18. 3MepeHne CKOPOCTH 3ByKa B BO3/yX€ METOJOM CJIOKEHHS B3aUMHO MEPIEHAUKYISIPHBIX
KoJIeOaHMIi;

19. Onpenenenue AIUHBI CBETOBON BOJIHBI C TOMOIIBIO JUPPAKIIMOHHON PEIIETKH;

20. U3yuenue nudpakuuy B HapayjieabHbIX Jydax;

21. 3yuenue nudpakuuu cBera Ha ogHoH menu. Judpaxnus Opaynrodepa;

22. 3y4enue TUHEWHOM JUCTIEpCU CIIEKTPaIbHOTO IpHUOopa;

23. UccnenoBanue OTpa)kXeHUs NMOJISIPU30BAaHHOTO CBETA OT ITOBEPXHOCTH JUAJIEKTPHKA.
Dopmynsl Openens;

24. UccnenoBanue sIBJICHUS TOJISIpU3AIMU CBeTa. 3aKoH Maitroca;
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25.

OHpeI[CJIeHI/Ie MOMCHTA UHCPIIMU MaXOBUKA,

26. M3yueHne qMHAMUKY BPAIIATEIbHOTO JBIKCHUS TBEPIOTO Tela U ONpeeIeHIe MOMEHTa
uHepn MasitHuka O6epoeka;

27.
28.
29.
30.

31

do
36

42

48

HccnenoBaHue CBOWCTB TEMJIOBOTO U3JIyYEHHUS;
W3yueHue siBIeHUS THCTEpE3nca GeppoMarHeTHKOB;

Omnpenenenue KpacHoM rpanuibl potodddexra u paboThl BEIXOAA FIEKTPOHA U3 METAILIA;

HccrnenoBanre BEIHYKICHHBIX KOJICOAHUI B AIEKTPUIECKOM KOJIeOaTEIIbHOM KOHTYPE;
. Bechl HanpsbkeHus;
32.
33.
34.
35.

OnpeneneHue MEeKTPUIECKON EMKOCTH KOH/IEHCATOPa;

I/ICCJ'IG,I[OBaHI/IC OJIEKTPHUYICCKOI'0O 10 ¢ ITIOMOIIBIO BHGKTpOHHTquCKOﬁ BaHHBI,

Omnpenenenne Touku Kropu peppomarueruka;

Omnpenenenne NUPUHBI 3aMpPeIEHHON 30HbI KPEMHHUS 110 KPACHOM T'paHHIle BHYTPEHHETO

To3(deKra;
. Onpenenenue MOTEHIMAIa BO30YXKIeH s aTOMOB 110 MeToay Ppanka u ['epiia;
37.
38.
39.
40.
41.

Ornpezenienre CKOPOCTH 3ByKa METOJIOM CTOSIUEH BOJIHBI,
W3ydeHne AUANEKTPUUECKUX CBOMCTB KUAKOCTEH;

Omnpenenenne k03P PuireHTa BHyTPEHHETO TPEHHSI KUAKOCTH 1o MeToay CTokca;

I/I3y‘IeHI/IC CBOMCTB JIA3CPHOI'0 U3JIYYCHU,
Onpez{eneHHe EMKOCTH KOaKCHAJIbHOTO Ka0elIs M IIOCKOI0 KOHJCHCATOPA,

. MccnenoBanue MuHENYaThIX CIIEKTPOB UCITyCKaHMS;
43.
44.
45.
46.
47.

Onpeznenenne AMIIEKTPUIECCKON MPOHUIIAEMOCTH JKUAKOTO AUIICKTPHKA;
O3HakOMJIEHHE C 3JEKTPOU3MEPUTEIbLHBIMU NTPHOOpaMH;

Onpenenenne 4acToThl Kosebanuii mpu nomoutn ¢uryp Jluccaxy;
M3y4eHne MarHUTHOTO TOJIS COJIGHOUAA C MTOMOIIBIO JaTYrKa X0JuIa;
Omnpenenenne yAeabHOTO 3apsaa JIEKTPOHa,;

. OnpeneneHre NHAYKTUBHOCTU CUCTEMBI KaTYyILIEK;
49.
50.
51.
52.
53.
54.

Onpenenenye B3aMMHON UHAYKTUBHOCTH;

HccnenoBanre MarHUTHOTO NOJIS B KaTyIIKax I 'eabMronsia;

I/ICCJ'IGI[OBaHI/Ie CTOAYHUX BJICKTPOMATHUTHBIX BOJIH B I[ByXHpOBOZ[HOﬁ JINHUH,
Omnpenenenue yenbHOro 3apsija 3JE€KTPOHA METOIOM MarHeTpoHa;
N3yuenue BHemHero Ggorodddexra u onpeaenenne nocrossHHon [1nanka;
N3yueHue cBoicTB heppoMarHeTUKoB 1no Mmeroay CroneTosa.

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 TectupoBaHue/DIEKTPOCTATUYECKOE 110JIE
ANEKTPOCTATUKH U UX MAaTEMaTHYECKOE ONKUCAaHUE B BaKyyMe
W-lonk-1 +
TectupoBaHue/DIEKTPOCTATUYECKOE 110JIE
B BEIECTBE
OCHOBHbIE (pU3HUECKUE ABICHUS, 3aKOHbI KonrponbHas pabora/MonekynspHast
MOJICKYJISIPHOM (PU3UKH U TEPMOJUHAMUKA U UX N-lonk-1 + ¢u3uKa U TepMOJUHAMUKA
MaTEMaTHYECKOE ONMCAHUE
3aKOHBI MEXaHUKH, KOTOPbIE 00YCIIOBINBAIOT JlaGopatopHas pabora/MexaHuka
ABICHUS WA TIPOLIECCEI B YCTPOWCTBAX PAa3JIMUYHON M-S0z + (3amuTa)
(u3nuecKoil Npupobl, U BHITOIHATH IPUMEHUTEIBHO
K HUM IIPOCTBIE TEXHUYECKUE PACUETHI
3aKOHBI MOJIEKYJISIpPHON (PM3UKU U TEPMOANHAMUKH, JlaGopatopHas pabora/MonekymsipHas
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/DiaeKTpoOMarHeTu3m
AJIEKTpOMArHeTH3Ma U UX MareMaTuueckoe onvcanue | MJI-2omnk-1 +
K PEIICHNUIO 3a/1a4
MIPUMEHSITh OCHOBHbBIE (PM3NYECKUE SIBICHHUS, 3aKOHBI V/T-20mc + 14 KonTponbhas pabora/Mexanuka
MEXAHHUKHU M UX MAaTEMaTU4YECKOE OMMCAHUE K
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PEIICHUIO 3a1a4

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

KonTponbHast paboTta/IneKTpocTaTiKa

NEKTPOCTATUKYU U UX MATEMaTU4YECKOE ONUCAHUE K N-3orx-1

PEILIEHUIO 3a1a4

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

IIPUMEHSTh OCHOBHbBIE (PU3NYECKUE SIBICHHUS, 3aKOHBI Konrponsnas pabora/KBanToBas ontuka
KBAHTOBOM (PM3UKHU U UX MaTeMaTnueckoe onucanue | MJI-lomnk-2

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

OTIpeIENATh, KAKHe 3aKOHbBI KBAHTOBOM (DM3HKH JlaboparopHnas pabota/KBaHTOBas ONTHKA
00yCIIOBIMBAIOT SIBJICHUS WX IPOLIECCH] B (3amuTa)

yCTpOMCTBax pa3nuyHON (pU3NUecKoi IpUpOIbl, U NA-7onk-2

BBITIOJIHATH IPUMEHUTENIBHO K HUM IIPOCTHIE

TEXHUYECKHUE PACUETHI

OIpeJIeNIATh, KAKUe 3aKOHBI ONITUKU 00YCIOBIMBAIOT JlaGopatopHas pabota/BonHoBas onTuka
SIBJIGHUSI WM MTPOLIECCHI B YCTPOUCTBAX Pa3IMYHON WIT-Tomc (3ammra)

(bHSPI‘-ICCKOfI Mpupoabl, U BBIIIOJHATE IPUMCHHUTCIIBHO
K HUM IPOCTBIC TEXHUYCCKUEC paC'-IéTI)I
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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. 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. DnexTpocTaTrueckoe noje B Bakyyme (TectupoBanue)
4. Dnekrpocraruyeckoe noiie B Bemectse (TectupoBanue)

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

3 cemecTp

®Popma peanusaiuu: [lucbmennas padora
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:
"ABromaruzanus u ynpasinenue", " Paguorexnuka', "OnekTpoHuKa 1 MUKpolsiekTponuka" / M. B.
Aswosa, U. B. I'Bo3noBckuii, C. B. I'puropses, u ap., Mock. snepr. un-t (MOU TVY) ; Pen. U. B.
I'so3moBckuii . — M. : U3n-Bo MOU, 2002 . — 84 c. - ISBN 5-7046-0730-6 .;

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

14. BomHoBas ontuka U aroMHasi pusnka. JlJabopatopHbIil MpakTUKyM : ydeOHOe mocobue 1o Kypey
"®u3uka" no HanpapJIeHUAM "DIEKTPOHUKA U MUKPO3JIEKTpoHUKa", "Pagnorexuuka",
"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 njom 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 TeXHUKA", "YpaBinenue B Texunyeckux cucremax', "[Ilpubopocrpoenue",
"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-Bo 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., Kopernkas U. B.- "®uznka. D1eKTpUIECTBO U MarHETHU3M.
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(pUCHBIX MpOrpamm;

3. Windows / OnepanimonHas cuctema cemeiictpa Linux;

4. Maiinn BuneoxondepeHium.
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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;1ekTpoHHas 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/

. DaekTponHasi ondauoreka MOU (36 MDM) - 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(eCcCHOHAIBHBIX CTAHAAPTOB MUHUCTEPCTBA 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 PocmumonuTopunra - 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 OBECHEYEHUE JUCHUIIJIMHBI

Tun noMereHust

Homep aynuropun,
HAHUMEHOBAHME

OcHameHnue

VY4eOHble ayAUTOpUH IS
IPOBEIEHUS JIEKLIIUOHHBIX
3aHATUI U TEKYIIETO
KOHTPOJIS

A-204, YuebHnas
ayauropus Kag.
Ou3ukn

mapTa, CTOJ Npe€unoJaBaTeid, CTyJI, I0CKa
MEJI0Basi, KOJIOHKHU

Y4eOHble ayAUTOPUH IS
MIPOBEICHUS PAKTUIECKUX
3ansatuii, KP u KII

A-204, YueOHas
aynuTtopus Kag.
du3uku

napTa, CTOJ MpenoaaBaTes, CTyl, JOCKa
MeIoBas, KOJOHKHU

VY4eOHble ayAUTOpUH IS
IIPOBE/ICHUS J1aOOPATOPHBIX

A-204, YuebHnas
ayauropus kag.

mapTa, CTOJ Npe€unoJaBareid, CTyJl, I0CKa
MEJI0Basi, KOJIOHKHU

3aHATHI DUk
YyeOHble ayAUTOPUH IS A-204, YueOHas napra, CTOJ IPENoIaBaTesl, CTyJ, T0CKa
MIPOBEACHUS aynuTopus Kag. MEJIOBasi, KOJIOHKH
IIPOMEKYTOUHON Ousuku
aTTecTaluuu
[Tomemenus ans HTB-303, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJI
CaMOCTOSATEIILHON PabOThI KomnerorepHubiit MMMCHbMEHHBIHN, BEIIaIKa I OJICKIEL,

YUTAJIbHBIN 321

KOMIIBIOTEPHAs! CETh C BBIXOAOM B
HHTepHeT, KOMIIBIOTED MEPCOHAIBHBIN,
IIPUHTEDP, KOHAULIMOHED

ITomemenus s
KOHCYJIbTUPOBaHUsA

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

CTOJI, CTYJI, Kad /I JOKYMEHTOB, ITKad
JUTSL OICKIbI, KOMITBIOTEPHAS CETh C
BBIX0O7IOM B IHTEpHET, KOJIOHKH,
KOMITBIOTEP MEPCOHATBHBIN, TPUHTEP

HOMGHI@HI/ISI JJI XpaHCHUA

A-219/a, Kabuner

Kpecio pabouee, CTOJI JyIsi pabOThI C
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o0opyIoBaHUs U y9€OHOTO
VHBEHTaps

COTPYIHHUKOB Kad.
"OII1D"

JOKYMEHTaMHU, TKad IS OJIekK b, TIIKad
JUTSI XpaHEHUsI MHBEHTaps, TymOa
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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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