MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
denepanbHOe roCyJapCcTBEeHHOE 010:KeTHOE 00pa3oBaTe/IbHOE YUpeKAeHne
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsiaenune noarorosku/cnenuaibHocTh: 11.03.04 Di1eKTPOHHKA U HAHOJIEKTPOHHKA
HaumeHnoBanue o0pa3oBaTe/ibHOIl mporpaMMsbl: CBETOTEXHHMKA H HCTOYHHKH CBeETa
YpoBeHb 00pa3oBaHus: Beiciiee 00pa3oBaHue - 0aKaJaBpuaT

®opma o0yuenusi: Ounas

PabGouyasi nporpaMmma IuCUUIIMHBI

OU3NKA

Baok: Baok 1 «/Iucuuniaunbt (MoxyJam)»
Yacrp 00pa3zoBaTebLHOM Obsi3aTeanHast
MPOrpaMMBblL:
Ne qucumnuInHbI 10 yyeOHOMY BEL.O.07
ILUIAHY:

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

Bcero - 21
Yacos (Bcero) no yueoHomy 756 uaca
TJIaHy:

1 cemecTp - 64 yaca;
Jexuun 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 yacos

IIpakTnyeckue 3aHATHSA

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

JlaGopaTopHble pa6oThI

1 cemecTp - 2 yaca;
2 cemecTp - 2 yaca;
3 cemecTp - 2 yaca;
BCEro - 6 yacon

Kouncynabranuu

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

CamocTrosiTesibHasi padoTa

B ToM ynciae Ha KII/KP He MpeyCMOTPeHO Y4eOHbIM MJIaHOM

WHas koHTaKkTHasi padoTa NPOBOJMTCS B PAMKAX YaCOB Ay AMTOPHbIX 3aHATHI
BKJIIOYAs:

TecTupoBanue

Kontpoabsnas pabora
JlabopaTopnasi paboTa

HpomemyTquaﬂ aTTrecrauud:

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

Bcero - 1,5 yaca
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IMPOI'PAMMY COCTABNIJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu NanwuHa N.I.
IIpenogaBarenn WaeHTMMKaTOD R5051c6eb-LapinalG-295ccd67 JI.T". Jlantmua
(1OIKHOCTB) (moanuce) (pacuudpoBka
TIO/AITUCH)
COI'TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PykoBogutens Braaenen [propses AA.
00pa30BaTEIIbHON IPOrpaMMBbI Waenmagmatop __|R2B090F70-GrigoryevAA-7e2fdc03 A.A. I'puropneB

(JI0OJDKHOCTB, y4eHast CTEIIeHb, YYEHOE 3BaHUE) (moanuce) (pacuudpoBka

TTO/ITUCH)
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
o o CseneHva o snagensuye L3N M3K

3aBez[onm1/H/1 BBIITYCKAarOIICH Sl i Bnapeney, Gooc I.B.

Ka(be JIPBI * MO ¢ WaeHTMMKaTOD R4494501d-BoosGeorv-031c67c]] I'.B. Booc

(JIOJDKHOCTB, y4EHast CTEIIeHb, YYEHOE 3BaHUE) (moanuce) (pacuudpoBka
TTO/AITUCH)



1. IEJIX U 3AJTAYH OCBOEHMU A JUCHUITJIMHBI
Iesb ocBOeHHS] TMCHMIVIMHBI: (POPMUPOBAHUE €CTECTBEHHOHAYYHOTO MHPOBO33PEHUS, a TAKXKe
YMEHUS HPUMEHATh 3aKOHbl (U3UKU U1 pelleHMs] MPaKTHYeCKUX 3aJad [0 CBOEMY MNpoduiro

IMOATOTOBKH

33[{3‘11/1 AUCHHUITIMHbI

- U3y4eHHE OCHOBHBIX (PU3MUECKUX SBICHUM;
- OBJIaZICHUE (PYHJAAMEHTAIbHBIMU MOHATHSIMHU, 3aKOHAMU U TEOPUAMH (DPU3UKH, a TAKKe
MeToAaMu (PU3NIECKOTO UCCIIEIOBAHUS;
- OBJIQJICHUE NPUEMAMU M METOJaMH PELICHUs KOHKPETHBIX 3a/1a4 U3 PAa3JIMYHbIX 00sacTel

bu3uKy;

- (hopMUpOBaHME HABBIKOB IPOBEICHHS (PU3MUECKOr0 IKCIIEPUMEHTA, YMEHHUS BbIIICIIUTh
KOHKPETHOE (PU3UUECKOE COJIEpKaHKNE B IPUKIIAJHBIX 3a/1a4ax Oyaymei 1esTeIbHOCTH.

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIUIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIEeTeHIINIi

KO}I U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHH S
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-1 crtocoben
UCIIONIB30BAaTh [TOJI0KEHU,
3aKOHBI U METOAbI
€CTECTBEHHBIX HAYK U
MAaTCMAaTUKN dJIs1 peHIeHI/DI
3aJa4 HHKEHEPHOM
EATEIbHOCTH

W/I-1lonk-1 3naer
byHIaMEeHTATbHBIC 3aKOHbBI
IPUPOJIBI 1 OCHOBHBIC
bu3HUeCKre MaTEMaTHUCCKHE
3aKOHBI

3HATh:

- OCHOBHBIE (PH3UYECKHUE SBICHHS, 3aKOHBI
JJIIEKTPOCTATUKU U UX MAaTEMATHUECKOE
OIIMCAHUE;

- OCHOBHBIE (PM3UYECKUE SBJICHUS, 3aKOHBI
MOJIEKYJISIPHOM QU3UKU U TEPMOJAUHAMUKH
U UX MaT€MaTU4E€CKOE OIUCAHHUE;

- OCHOBHBIE (PH3UYECKHUE SBICHHS, 3aKOHBI
MEXaHUKHU U UX MAaTEMaTU4YECKoe
OIIMCaHUE.

OIIK-1 cnocoben
HCIIOIL30BATh MTOJI0KEHHS,
3aKOHBbI U ME€TOAbI
€CTECTBEHHBIX HAayK 1
MaTEeMaTUuKM IJIs1 peHIeHI/ISI
3a/1a4 UH)KEHEPHOH
EeSITENTLHOCTH

N/I-20mk-1 YMeET IPUMEHSATE
(u3UUECKUE 3aKOHBI U
MaTeMAaTHYECKHE METOBI IS
pelenus 3a1a4
TEOPETHIECKOTO U
IPHUKJIAIHOIO XapaKrepa

YMETB:

- IPUMEHSATh OCHOBHBIE (PU3UUYECKUE
SBJICHMS, 3AKOHBI MEXaHHUKHU U UX
MaTE€MaTHYeCKOe OIMCAHUE K PEIICHUIO
3az1ad;

- IPUMEHSATH OCHOBHBIE (PU3UUYECKUE
SBJICHMS, 3aKOHBI JJIEKTPOMAarHeTU3Ma u
MX MaTEMaTUYECKOE ONHMCAHNE K PEIICHUIO
3a1ad;

- IPUMEHSATh OCHOBHBIE (PU3UUYECKUE
SBJICHMS, 3AKOHBI DJIEKTPOCTATUKH U UX
MaTE€MaTHYECKOE ONMCAHUE K PELICHUIO
3a/1ay.

OIIK-1 ciocoben
HCIIOJIL30BATh ITOJ0KEHHUS,
3aKOHBI 1 METOJIBI
C€CTCCTBCHHBIX HayK nu
MaTE€MaTUKH JJIs PEIICHUS
3a71a4 MHKEHEPHOU
JIEITENLHOCTH

NJ1-3omnk-1 Baageer naBpikamu
HCITOJIF30BAaHUS 3HAHUM
(bU3UKY U MaTEMATHKH TIPU
pElIEHUH MTPAKTUYECKUX 3a/1a4

YMETB:
- IPUMEHATh OCHOBHBIE (PU3NUECKHE

SIBJICHHS, 3aKOHBI KBaHTOBOﬁ (i)I/I?,I/IKI/I n Ux
MaTeMaTHYECKOE OIMMMCAHUE K PEIICHHIO
3a/1ad4;

- IPUMEHSTh OCHOBHBIC (PU3NICCKUE
SIBJICHHUS, 3aKOHBI OIITUKH U UX
MaTeMaTHYECKOE OIMMMCAHUE K PEIICHHIO
3a7ad4.

OIIK-2 crtocoben

N J1-50mk-2 3HaeT OCHOBHBIE

3HAaThb.




Koa u HaumeHoBaHMe
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpPA JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

CaMOCTOSITENIEHO TPOBOJIUTH
9KCIIEPUMEHTAIbHBIC
UCCIICIOBaHUS U
UCTIONIb30BAaTh OCHOBHBIC
npuemMbl 00pabOTKU U
Hpe/ICTaBICHUS
MOJYYECHHBIX TaHHBIX

METO/JIbI U CPEJICTBA
MIPOBE/ICHUS
AKCIIEPUMEHTATBLHBIX
UCCIICIOBAHHIA, CHCTEMBI
CTaHJapPTHU3AIUU U
cepTudUKaIuu

- 3aKOHBI MOJIEKYJIIPHOU (DU3UKHU U
TEPMOJMHAMUKH, KOTOPbIE
00YCIIOBJIMBAIOT SIBJICHUS WJIH MPOIIECCHI B
YCTPONCTBAX pa3IudHON (PU3NUECKON
MIPUPO/IbI, U BBIIOIHITH MPUMEHUTEIBHO K
HUM I[IPOCTBIE TEXHUYECKUE PACUETHI;

- 3aKOHBI MEXaHUKHU, KOTOPbIE
00yCIIOBIMBAIOT SIBJICHUS WJIU MPOLIECCHI B
YCTPOMCTBAX PA3IUYHON (HU3HUECKON
MIPUPO/IbI, U BBIIOJIHATh IPUMEHUTEIBHO K
HUM MPOCTHIC TEXHUYECKUE PACUETHI.

OIIK-2 ciocoben
CaMOCTOSITEIILHO TPOBOJIUTH
IKCIIEPUMEHTAIHHBIC
UCCIICIOBAaHUS U
HCIIOJIb30BaTh OCHOBHBIC
pUeMbI 00pPabOTKH U
IPEICTaBICHUS
MOJTYYCHHBIX JIAHHBIX

U1-60mk-2 YMeET BHIOMpPATH
CIIOCOOBI M CPEJICTBA
M3MEPEHUI U IPOBOJIUTH
AKCIIEPUMEHTAIbHBIE
HCCIICTIOBaHUS

YMETh:

- OIIPEAEIIATh, KAKAE 3aKOHBI
AJIEKTPOCTATUKU O0YCIOBIMBAIOT SBJICHUS
WJIU TIPOLIECCHI B YCTPOMCTBAX Pa3IMYHON
¢bu3nuecKoil NpupoJibl, U BBIIOIHATh
IIPUMEHUTEIBHO K HUM IIPOCTHIE
TEXHUYECKHUE PACUETHI;

- OIIPEAEIIATh, KAKAE 3aKOHBI
3JIEKTpOMarHeTu3Ma o0ycIOBIUBAIOT
SIBJICHUS WM IIPOLIECCHI B YCTPOHCTBAX
pasuYHON PU3HMUECKON IPUPOIbI, U
BBIIIOJIHATH IPUMEHUTEIIBHO K HUM
IIPOCTBIE TEXHUYECKUE PACUETHI.

OIIK-2 cniocoben
CaMOCTOSITENTEHO TPOBOIUTH
9KCHEPUMEHTAIbHbIE
UCCIIEIOBaHUS U
UCII0JIb30BaTh OCHOBHBIE
pueMbl 00pabOTKH U
IpeCTaBICHUs
MOJTYYEHHBIX JIAHHBIX

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

YMETB:
- OIIPEACIIATh, KAKHE 3aKOHBI KBAHTOBOM
(bu3UKHA 00YCIOBIMBAIOT SIBJIICHUS WU
IIPOLIECCHI B YCTPOMCTBAX PA3IM4YHOU
(bu3nyecKoil mMpupobl, U BHITOIHATh
MIPUMEHUTEIBHO K HUM IIPOCTHIE
TEXHUYECKUE PACUETHI;

- OIIPEACIIATh, KAKUE 3aKOHBI ONITUKHU
00yCIIOBIMBAIOT SIBJICHUS I MPOLIECCHI B
YCTPOMCTBAX pa3IU4HON (hu3ndecKoi
IIPUPO/IbI, U BBIITOJIHATh IPUMEHUTEIBHO K
HUM IIPOCTBIE TEXHUYECKUE PACUETHI.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuuruiiHa OTHOCHTCS K OCHOBHOM IpodeccHOHaNbHOW —00pa3oBaTeNbHOM mporpamme
CaeroTtexHuKa U uctounuku ceera (nanee — OIIOIN), nanpaBnenus noarotoBku 11.03.04 DnekrpoHuka u
HAHORJIEKTPOHHKA, YPOBEHb 00pa30BaHus: BhICIIee 00pa3oBaHue - OaKanaBpHar.

Tpe60BaHI/I$I K BXOOHBIM 3HAHUAM U YMCHUSIM!
- 3HAaTb OCHOBHBLIC OIIPCACIICHH A, 3aKOHBI U TCOPCMBI KypCa (bHSHKH Ha YPOBHC CPCOHETO O6II.[CFO

oOpazoBaHus

- YMETh pelIaTh TUIIOBBIE 33/1a4H Kypca GU3UKU Ha YPOBHE CPEAHEr0 O0IIEro o0pa3oBaHUs




Pe3ynbraTel 00yueHHs, MOTydEHHBIE IPH OCBOCHUH JUCIUILIMHEL, HEOOXOANMBI TIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PUKALIMOHHOMN paboTHI.



3. CTPYKTYPA U COAEP) KAHUE JUCIHUIIJINHbI
3.1 CTpyKTypa THCHUNIHHBI

OOm1as TpyI0EMKOCTh JUCIUILTHHEI cocTaBisieT 21 3aueTHast enuHuIa, 756 Jaca.

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

Pasnenblr/TemMsr g =| =«
Ne JUCTIATUTHHBL/ (pOpMBI § % § KonrakrHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/1 IIPOMEKYTOIHOM o &| 3 Koncyubranms NKP PaGora s | LOATOTOBKA K METONYECKUE yKa3aHMUs
aTTeCTAIIH 8 g | © |Jlex | Jlab | Ip KIIP - VIKKI | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Ou3nyecKre OCHOBBI 104 1 28 10 | 16 - - - - - 50 - Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
MEXaHUKHU W3yuenue Matepuana no paszaeny "®dusnueckue
1.1 ®dusnyecKre 0OCHOBBI 104 28 10 16 - - - - - 50 - OCHOBBI MEXaHHUKHU'", TIOATOTOBKA K
MEXaHUKH BEITIOJTHEHUIO 3aJJaHUH Ha MIPAKTHYECKIX
3aHATHAX
Ilodzomoeka K nabopamopnoit padome: Jlns
BBIMOJTHEH U 33JJaHUH TI0 JTaAO0OpaTOpHOU padboTe
HEOOXOAMMO TPEBAPUTEIEHO U3YUHTh TEMY U
3a1a4M BBITIOJHEHHMS JTAOOpaTOpHOI paboThl, a
TaK)Ke U3YYUTh BOIIPOCHI BapUAHTOB 00pabOTKU
Pe3yJIbTaTOB MO U3Y4YEHHOMY B pasjeie
"®du3nyecKkue OCHOBBI MEXAHUKH"' MaTepHUaly
CamocmosamensbHoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"®uU3nyecKue OCHOBBI MEXAHUKH"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[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
CrHeuaIbHOW TEOpHH meopemuueckozo mamepuana: Vsyaenue
OTHOCHUTEJILHOCTH JIOTIOJTHUTEIBHOTO MaTepralia o pa3aery
2.1 OneMeHTsI 18 10 - - - - - - - 8 - "OneMeHTHI CIeHUaIbHON TEOPUU

CHCHI/IEUILHOfI TCOpUU

OTHOCUTEILHOCTH"




OTHOCHUTCIIPHOCTH

H3yuenue mamepuanos 1umepamypHnslx
UCHIOYHUKOB:

[1], cTtp. 217-243

[3], cTp. 84-105

OCHOBBI MOJIEKYJISIPHOU
bu3MKH 1
TEPMOJMHAMUKHU

94

26

16

46

3.1

OCHOBBI MOJIEKYJISIPHOU
bu3MKH 1
TEPMOJUHAMUKHA

94

26

16

46

Camocmoamenvroe usyuenue
meopemuueckoz2o manepuana: N3ydenne
JIOTIOJIHUTEIBHOTO MaTepuaa o pasjaery
"OCHOBBI MOJIEKYJISIPHON (pHU3HKHN 1
TepMOINHAMUKH"
I10020mo6Ka K npaKmu4eckum 3auAMuam:
W3yuenue marepuana no paszaeny "OCHOBBI
MOJIEKYIISIpHOH (DM3UKA M TEPMOJANHAMHUKH",
MOZITOTOBKA K BBITIOJIHEHUIO 3aJaHNH Ha
MPAaKTHYECKNX 3aHATHIX
Iloozomoeka K nabopamopnoii pabome: J1is
BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
HEOOXOAUMO TPEBAPUTEIEHO U3YUHTh TEMY U
3a71a4M BBITIOJIHEHHMS J1TaOOpaTOpHOil paboThI, a
TaK)Ke U3Y4UTh BOIIPOCHI BapUAHTOB 00pabOTKU
Pe3yIBTATOB [0 U3YYEHHOMY B pasjeie
"OCHOBBI MOJICKYJISIPHOW (DPU3UKA 1
TEPMOJIMHAMUKU" MaTepuany
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[1], cTp. 262-356

[3], ctp. 106-164

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

DK3aMeH

36.0

0.5

33.5

Bcero 3a cemecTp

252.0

64

16

32

0.5

104

335

Hroro 3a cemecTp

252.0

64

16

32

0.5

1375

DIIEKTPOCTATHKA

96

18

14

16

48

Iloozomoeka K rabopamopnoii pavome: J1nst

4.1

DIIEeKTPOCTaTHKA

96

18

14

16

48

BBITIOJTHEHUS 33/1aHUH 110 JJabopaTopHOi padore
HE0OX0AMMO TPeIBApUTEIEHO U3YUHTh TEMY U
3aJ1a4M BBITIOJHEHHMS JTaOOpaTopHOi paboThl, a
TaK)Ke U3Y4UTh BOIIPOCHI BapUAHTOB 00paboTKN
pe3yIbTaTOB [0 U3YYEHHOMY B pas3jiene
"DnexTpocraTHka" MaTepuanty

8




CamocmosamensHnoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIOJIHUTEIBHOTO MaTepuaa o pasjery
"DnexTpocraTuka”

Ilo020mogKa K npaKmu4ecKum 3aHAMUAM:
W3yuenne maTepuaa 1o pasaeiy
"DnekTpocTaTuka", MOArOTOBKA K BBHIIIOJIHEHUIO
3a/laHui Ha MPAKTUYECKUX 3aHATUAX

H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:

[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

DNEeKTPOMAarHeTu3mM

120

30

18

16

56

Camocmoamenbroe uzyueHnue

5.1

DNeKTpOMarHeTu3m

120

30

18

16

56

meopemuueckozo mamepuana: 3ydenne
JIOTIONTHUTEIBHOTO MaTepraa 1o pasaery
"DnekrpoMarseTusm"
Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
Wzydenne maTepuana mo pa3ueny
"DyeKTpoMarHeTu3M", MoAroTOBKa K
BBITTOJTHEHUIO 3aJJaHUH Ha MMPAKTHYECKIX
3aHATHUAX
Iloozomoeka Kk 1adopamopnoii pavome: JIns
BBITIOJTHEH U 33/IaHUH 10 TabopaTopHOi paboTe
HE00X0IMMO MIPEABAPUTENTHHO U3YUUTh TEMY U
3aJ1a4¥ BBITIOJHEHUS 1abopaTOpHOI paboThI, a
TaK)K€ U3Y4YUTh BOMPOCHI BAPHAHTOB 00paboTKH
Pe3yIBTATOB 110 U3YYEHHOMY B pasjeie
"OnexTpoMarseTusm" MaTepualy
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[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

BonHoBas ontuka

76

18

16

34

Ilodzomoeka K nadbopamopnoit padome: Jlns

6.1

BomnHoBas ontuka

76

18

16

34

BBITIOJTHEHHS 33/1aHUH 110 JJabopaTopHO padore
HEOOXOANMO TPEIBAPUTEIBEHO U3YIHTh TEMY 1
3a71a4¥ BBITIOJHEHHMS JTaOOpaToOpHOI paboThl, a
TaK)Ke U3Y4UTh BOIIPOCHI BApHAHTOB 00pabOTKN
PE3yJIBTATOB MO U3YYEHHOMY B paszeie
"BonHoBas onTuka" Matepuany
Ilo0z0mogKa K npaKmu4ecKum 3aHAMUAM:
Wzyuenne maTtepuana mno paszaeny "BonHoBas
ONTHKA", TIOATOTOBKA K BBINOJHEHHUIO 3aJaHUI
Ha NMPaKTUYECKUX 3aHATHUAX
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIOJTHUTENBHOTO MaTepHaia o pas3zierny
"BonnoBas ontuka"
H3yuenue mamepuanog 1umepamypnbix
UCIMOYHUKOB:
[2], cTp. 316-479

[3], ctp.420-475

[12], cTp. 4-38

[13], cTp. 441

[14], cTp. 4-67

[15], cTp. 890

KBanroBas ontuka

58

16

30

Camocmosmenbroe uzyueHnue

7.1

KBanToBast ontrnka

58

16

30

meopemuueckozo mamepuana: zyuenve
JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
"KBaHToBas onTuka"

IloozomosKka K npaKkmuuecKum 3aHamusim:
W3zyuenne matepuana no paszaeny "Ksanrosas
OIITHKA", IIOATOTOBKA K BEIIIOJHEHHUIO 3aJaHUI
Ha NPaKTHYECKUX 3aHATUIX

Iloozomoeka Kk 1adopamopnoii pavome: J{ns

10




BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOOXOANMO MPEIBAPUTEINBEHO U3YIHTh TEMY 1
3a71a4M BBITIOJHEHHMS JTAOOpaToOpHOl paboThl, a
TaK)Ke U3Y4UTh BOIIPOCHI BapUAHTOB 00paboTKU
Pe3yIbTAaTOB N0 U3YYEHHOMY B pa3jiene
"KBanTOBas onTuka" mMmaTepuamy

H3yuenue mamepuanoe 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

KBanToBass mexaHHnKa

82

38

40

Iloozomoeka K nabopamopnoii pabome: J1is

8.1

KBanToBass mexaHHnKa

82

38

40

BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
HEOOXOAUMO TPEBAPUTEIEHO U3YUHTh TEMY U
3aj1a4M BBITIOJHEHHMS JTAOOpaTOpHOl paboThl, a
TaK)Ke U3Y4UTh BOIIPOCHI BapUAHTOB 00pabOTKU
Pe3yIBTATOB [0 U3YYEHHOMY B pasjeie
"KBanToBas MexaHuka" Matepuany
Ilo020mo6Ka K npaKmu4eckum 3auAmuam:
Wzyuenue marepuana no paszaeny "Ksanrosas
MEXaHHKa', TI0JI'OTOBKA K BHITTOJHEHHIO
3a7aHUH Ha IPAKTHYECKUX 3aHATHIX
Camocmoamenvhoe usyuenue
meopemuyuecko20 mamepuana: Mzyuenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"KBanToBas mexaHuka"
H3yuenue mamepuanoe 1umepamypHbix
UCMOYHUKOG:
[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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Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUHU IO KYPCOBBIM
npoekTtam/padoram; MKKII — nnauButyanbHble KOHCYIbTALUK 110 KypcOBBIM IIpoekTaM/padotam; I'K- rpymnnoBsie KOHCYIbTallMK IO pa3ienaM
muctumuinaer, CP — camocrositenbHas pabota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas
aTTecrauus
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3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. Quzuueckue ocHOBbL MEXAHUKU

1.1. ®usnyeckre OCHOBBI MEXaHUKHU

[Ipeamer ¢usuku. duzmdeckue moxaenu. Mexannka. KuHemarnka MaTepHaIIbHOW TOYKH.
Cxkopoctb, yckopenue. HopmanbHOoe M TaHreHuuaabHOE yCcKOpeHHs. KuHemaTuyeckuil 3akoH
JBIDKCHUSI MaTepHaIbHOW TO4Ykd. KuHeMaTWka MOCTYNaTeabHOTO M BPAIIATEIBLHOTO JBH)KCHHUS
TBepJ0ro Tena. CBA3b YIIOBBIX KUMHEMATHYECKUX MapaMeTPOB C COOTBETCTBYIOIIMMU JTUHEHHBIMU
BenuuuHamu. [IpeoOpazoBanms ['ammies. MexaHMYeCKWil TPUHIMIT OTHOCUTENBHOCTH [ amwiies.
JunaMuka MaTtepuagbHOM TOYKH, CUCTEMbl MAaTEPUAIBbHBIX TOYEK M MOCTYMATEIbHOIO JBUKEHUS
TBepaoro tena. LleHTp Macc MexaHW4YeCKOW CHCTEMBbI M 3aKOH €ro JBWKEHHUs. JIMHaAMuKa TBEpOTO
Tea, BpallaTelIbHOE W IOCTYIMAaTelIbHOe JBIKeHHE. MOMEHT HUMITyjibCca MaTepUaIbHOM TOYKU U
TBEPJIOTO TeJla OTHOCHUTEIHLHO HEMOJBIKHOTO IleHTpa. CBs3b MEXKIY MOMEHTOM HMITYJIbCa H
YIJIOBOM CKOPOCTBIO, TEH30p WHEpuuH. [JlaBHbIE OCH HWHEPLUUHU, MOMEHT WHEpPLUUU Teja
oTHOCUTENbHO ocu. Teopema IlIteitHepa. MOMEHT CUJIbI OTHOCUTEIBHO HEMOABUKHOU TOYKH,
M3MEHEHUE MOMEHTA HMITYJIbCa IOJ[ JCUCTBHEM MOMEHTAa CWJIbL. JlMHaMHKa BpamaTreabHOTO
JIBUKEHHUSI TBEPIOTO Tela OTHOCUTEIHHO HEMOABI)KHON OCH, OCHOBHOE YpaBHEHHE JIMHAMUKHU
BpamiaTesbHOro ABMKEeHUS. [lmockoe ABMKEHUE TBEPAOTO Teja, TUHAMHKA MJIOCKOTO JBUXKEHUS.
Teopema Kennra ajisg miockoro JABUXKEHHs. 3aKOHbI COXpPaHEHHsS B MEXaHUKE. 3aKOH COXpPaHECHUS
UMITyJIbCa. 3aKOH COXpPaHEHUS MOMEHTa MMIyibca. DHeprus. Pabora. Kunerwueckas sHeprus.
Kunerndeckast sHeprus Bpamaromerocs tena. KuaeTndeckas SHEPrus MEXaHUYECKOH CHCTEMBbl U
ee CBiI3b C paboTON BHEIIHMX M BHYTPEHHHX Cuil. KOHCEepBaTMBHBIE U HEKOHCEPBATHUBHBIC CHUJIBI.
[Torenmanpabie mons. [loTeHnnanbHas SHEPTUs MaTepUaIbHON TOYKA U CUCTEMbI MaTepHaIbHBIX
touek. [lonme meHTpanbHBIX cuil. MexaHuueckass SHEpPrusi CUCTEMBbI Tel. 3aKOH H3MEHEHHUS H
COXPaHEHHS] MEXaHUYECKOW SHEPruu CUCTEMBbI Tel. Yap abCONIOTHO YIPYTUX U HEYNPYTuX Tell.
LentpansHoe mose. [loTeHnnanbHass SHEPrUusi MaTEPUAIILHOW TOYKH B T0JIE LIEHTPAIbHOM CHIIBI,
MOTCHIMAIbHAS  DHEPrUs Tejla B TOJIe  TATOTEHHWs, T'PABUTAIMOHHBIA  IOTEHIIMAI,
muddepeHIraTbHAs CBA3b MEXKIY CHIION U TOTCHIIUATBHON dHeprun. Cyrepro3uiysl EeHTPATbHBIX
nonel, 6e3BuxpeBoe mone. [loHATHE O BUXPEBBIX MONAX, MpUMephl. HenHepuuambHbIe CHCTEMBI
oTcueTa. YCKOPEHHE B HEWMHEPIMAIBbHBIX CHCTEMax OTcyeTa. Bpamarommecs: CHCTEMBI OTCYETaA.
Cunel HHEPLMH, IEPEHOCHAS, IEHTPOOEIKHAS U KOPUOJIMCOBA CUJTBL..

2. Dnemenmol CneyuaiIbHOU Mmeopu OMHOCUMEbHOCHU

2.1. DneMeHTHI crienuanbHON TEOPUH OTHOCUTEIBHOCTH

[TocTynatsl cienuallbHONW TEOpHH OTHOCUTENBHOCTHU. [IpeoOpa3oBanus Jlopenna. Ciencraus u3s
npeoOpa3oBanuil JlopeHiia. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH, OTHOCHUTENIBHOCTh [UIMH U
IPOMEXYTKOB BPEMEHHM, HWHTEpBal MEXJy JBYMs COOBITUSIMH U €ro HHBAPUAHTHOCTb.
PenaATUBUCTCKUN  3aKOH  CIIOKEHUS  CKOpocTel.  UeTblpexmMepHOE  MPOCTPaHCTBO-BpEMs
MunkoBckoro. MHBapHaHTHBIN HMHTEpBal, MPOCTPAHCTBEHHOMOJOOHBIM, BPEMEHENOAOOHBIH U
CBETONOO0HBIN MHTEPBaJbI, CBETOBON KOHYc. KoopauHaThl U BpeMsi COOBITHS Kak KOOPIMHATHI B
IIPOCTPAaHCTBE MMHKOBCKOTO. 4-BEKTOPHI, 4-CKOPOCTh. JIHHAMMKA MaTepUaIbHON TOYKH. DHEPTHUs
Y UMITYJIbC PENSATUBUCTCKON YaCTHIIBl, BEKTOP 4-UMITysIbca. 3aKOH B3aMMOCBSA3M MacChl U SHEPTUH.
PensiTuBUCTCKOE ypaBHEHHE TUHAMUKU MaTepuaibHON Toukd. POTOH, SHEPTUs U UMITYJIbC (OTOHA,
npeoOpa3oBaHUEe KOMIIOHEHT 4-UMITyibca, 3¢ dexT Jonepa 11t CBETOBOI BOJIHBL..

3. OcHo8bl MONEKYIAPHOU DU3UKU U MEePMOOUHAMUKU

3.1. OcHOBBI MOJIEKYISIPHOIN (PU3UKH U TEPMOJTUHAMUKU
CraTucTHYecKHe H TEPMOIMHAMUYECKHE METOIBI WCCICIOBAHUA. |epMOIMHAMHUYECKHUE
napamerpsl. MpeanbHbli Ta3. YpaBHEHHE COCTOSHHUS HJIEAIBHOTO rasa. MOJeKyIsIpHO-
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KMHETH4YecKass Teopusi ra3zoB. OCHOBHOE YPaBHEHHE MOJEKYISIPHO-KMHETUYECKON TEOpUHU IS
JABJICHUS UI€ATHLHOTO Ta3a. MONEeKyIsIpHO-KUHETUIECKOE TOJIKOBAHHE a0COIFOTHON TEMIIEPATypHI.
BHyTpenunsis oHeprus ujeanbHoro rasza. Pabora, konuyectBo TeruioThl. [lepBoe Hauano
tepmoauHamMuky. [lomurponnsle nmpoueccsl. Temnoemkocts. Terossle MamuHbl. [ukn Kapao u
ero KIIJI. HepaBenctBo Kiay3myca. TepmoamHamMmuueckoe paBHOBECHME CHCTEMbl. Makpo- u
MUKpococTOsiHUSI.  CTaTUCTHYECKM Bec. OHTpomuss M ee cBoiictBa. Btopoe Hauano
TepMOAMHAMUKHA. OCHOBBI CTATUCTUYECKOW MOJEIN OJAHOATOMHOTrO rasza. ®a3oBoe mpoCTpPaHCTBO,
¢dazoBble  Tpaekropuu. IIMOTHOCTH BeposATHOCTM B  (a30BOM MPOCTPAHCTBE,  (PYyHKIUS
pacupenenenusi. PaBHOBecHoe cocrosiHue, pacnpeaeneHue [ub66ca. Cpeanue 3HaUYeHUA
HaOmogaemMbIx BenuuuH. Pacnpenenenue Makcena. Pacnpenenenne MakcBemia 1mo BEKTOpY
CKOPOCTH U IO OTJAEJBHBIM IPOCKUUAM CKOPOCTH, CPEAHEKBaJApaTUyYHasi CKOpOoCcTh. PopMyna A
JIaBJICHUS UICATBHOTO Ta3a. GopMyIia pacrpeieneHus Mo MOIYII0 CKOPOCTH, HauboJiee BeposITHAS
ckopoctb. Pacnpenenenue bosbumana. PacnpeneneHune MOJEKyn IO BBICOTE€ B IOJIE TSIKECTH,
Oapomerpudeckas (¢Gopmyna. SIBieHHs TmepeHoca B TEPMOAMHAMHYECKHMX HEPaBHOBECHBIX
cucreMax. J[mmHa cBoOo1HOTO TIpobera..

4. Dnexkmpocmamuxa

4.1. DnekTpocTaTuka

DNeKTpoCTaTUUECKOE T0JIE€ B BaKyyMe. BEKTOp HanpsyKEHHOCTH 3JIEKTPOCTATUYECKOIO IOJIA U
MeTobl ero pacueTa. [lorenuan. CBA3b MEXy TOTEHLIMATIOM U HANPSKEHHOCTHIO MOJIs. MeToabl
pacuera noreHuuana. JWmosib B 3JIEKTPOCTaTUYECKOM IIOJIE. OJEKTPOCTATUYECKOE TIOJE B
BellecTBE. THUIBI JMAJIEKTPUKOB OJEKTPOHHAsT M OpPUEHTAllMOHHAs mnoJjsipuzauuu. Bekrop
nossipu3anuu. CBoOomHBIE ©  cBsi3aHHBIC 3apsiabl. Teopema Octporpajackoro-I'aycca s
AMEKTPOCTATUYECKOTO MOJIS B AUAJIEKTpUKE. BeKTop anekTpruieckoro cMemenus. JusnexkTpruueckas
IPOHUIAEMOCTh BEILECTBA. YCJIOBUA Ha TpaHUIe pa3gena JByx cpea. llpoBonHuku B
anekTpocTatuueckom moje. [lone BHyTpu MpPOBOJHUKAa M y €ro MOBEpXHOCTH. Pacmpenenenwue
3apsiioB B TMPOBOAHUKE. [IOCTOSIHHBIN DSJIEKTPUUECKHI TOK.  DJIEKTPOEMKOCTh YEIMHEHHOTO
MPOBOJIHUKA. B3anmHas eMKOCTh ABYX MNPOBOJAHMKOB. KoHAeHcaTOpbl. DHEprus 3apsKeHHOTO
MPOBOJIHMKA M KOHJIEHCATOpa. OJHEPrus >JeKTpocTaTHdyeckoro mojsi. OObeMHas ITOTHOCTh
SHEPIUU..

. 9JZ€KMDOMCZZH€WIM3M

5.1. DnekTpoMarHeTu3M

[TocTosiHHOE MarHUTHOE 10JIe B BaKkyyMe. 3akoH Amrepa. BekTop MHIyKIIMU MarHUTHOTO MOJIs
U MeToAabl ero pacuera. KOHTYyp ¢ TOKOM B MarHUTHOM moJje. MarHuTHelli MOMEHT. 3akoH buo-
Capapa-Jlanaca. 3akoH MOJIHOTO TOKa JiUIsi MarHUTHOTO TOJIsE B Bakyyme. MeTo cynepno3unuu
nojeil. Pacuet mons KpyroBoro Toka, JUIMHHOTO coJIeHOWJa U Topoujaa. Pabora mo nepemMerieHuo
IPOBOJAHMKA U KOHTYpa C TOKOM B MAarHMUTHOM Iojie. SIBJI€HHE AJIEKTPOMArHUTHOW WHAYKLHUU.
BeiBon 3axkoHa ®apanes-Makcsemia. MHAYKTUBHOCTB. fIBI€HHME CaMOMHIAYKIUU W B3aUMHOU
UHAYKIUU. DHEprust MarHutHoro mnoiisi. OO0beMHas IUIOTHOCTh SHEpruv. MarHuTHoe mojie B
BenlecTBe. MUKpPOTOKHU. BEKTOp HaMarHMYEHHOCTH. 3aKOH IOJIHOTO TOKA JJI1 MarHUTHOTO TOJS B
BellecTBe. BekTop HampspKeHHOCTHM MAarHUTHOro mojis. CBA3b MEXIy BEKTOpaMU WHAYKIIHH,
HaANpPsDKEHHOCTH U HAMarHWYeHHOCTH. MarHuTHasi IPOHULIAEMOCTh BELECTBA. [ paHUUYHBIE YCIOBUS
Ha TpaHule paszena IByX cped. Knaccudukanus MarHeTUKOB. DJIEKTPOHHAs TEOpHUS JUa- U
napamarieTukoB. OcHOBHbIE cBOHCTBa (peppomarHeTukoB. Jlomensl. Touka Kriopu. YpaBHenus
Makcemia. ['apMoHmueckue  Koine0aHMsT W HUX  XapaKTePUCTUKH. MexaHudeckue U
JNIeKTpOMarHuTHble KoneOanus. KoneGarenbHelii  koHTYp. [luddepennmansHoe ypaBHEHUE
COOCTBEHHBIX TapMOHMYECKHX KOJIEOaHHI W €ero pemieHue. 3aTyxarollhe 3JIEKTPOMAarHUTHBIE
kosnebanus. Juddepenuuansnoe ypaBHeHMe u ero pemeHue. KoapduumeHnt 3aTyxaHus,
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gorapupMuuecKuil  JAEKpPEMEHT  3aTyxaHus,  JOOpPOTHOCTb  KOHTypa.  BbIHyXIeHHBIE
3JIeKTpOMarHuThle Konebanusa. [luddepeHnmnanbHoe ypaBHEeHME M ero peuieHue. PezoHaHc.
[Toustue o wmerone Dypbe-ananuza. CrokeHHE TapMOHMYECKUX KOJIEOAHUN OJMHAKOBOIO
HaNpaBJICHUs U OJMHAKOBOW YacTOTHL. CIIOKEHHE B3aUMHO TEPHEHIUKYISPHBIX KOJICOaHHM.
®urypsl Jluccaxy. Bonubl. [IpuMepbl BOIHOBBIX ABMKeHM. [lomepednsbie, MpoaoJibHBIE BOJIHBI.
YpaBHeHue Oeryiieil BOJHBI. XapaKTEPUCTHKH BOJHBI (aMIuiuTyna, (asza, 9actoTa, BOJHOBOE
4HCIIo, JUIMHA BOJIHBI). BonHoBoe ypaBHeHue. [Iporieccsl 00pa3oBaHus CTOSYMX BOJIH. YpaBHEHUE
CTOSIYEH BOJIHBI. DJIEKTPOMArHUTHBIE BOJIHBL. BosiHOBOe ypaBHeHHE. CBONCTBA JIEKTPOMAarHUTHBIX
BOJIH. DHEPrusi 3JIEKTpOMarauTHoM BoHbl. Bektop YMoBa-IlolinTunra. [IoHSITHE HHTEHCUBHOCTH.
[Tpumep pacyeTa MIIOTHOCTH ITOTOKA SHEPTHUM..

6. Boanosas onmuxa

6.1. BonHoBas onTuka

[Ikana 37eKTPOMarHUTHBIX BOJH. PacmpocTpaneHue cBera B npo3payHoi cpene. dazopas
CKOpPOCTh CBETa B IPO3paudHOi cpene, KodpduuueHT npenomieHus. CBETOBOHM JIyd, ONTHYECKas
uinHa nytd. [Ipunnun depma. 3akoHBI OTpaXKEHHUs U MPEIOMJICHUs CBETa ,IIOJHOE BHYTPEHHEE
orpakenune. Koapoumment orpaxenus. KorpdummeHT oTpakeHHUs NpH  HOPMAIHHOM
na/IcHUM(BBIBOJ]), HAKJIOHHOE MaJeHHe, p U S — BOJHBI, (popmynsl Ppenens, yroa bprocrepa.
Wutepdepenmust cBera. KorepeHTHOCTh 3IIEKTPOMArHUTHOM BOJIHBI, YCJIOBHS HaOJIIOACHUS
untepdpepenimu. Murepdepenuns no cxeme HOHra, pazHocTs a3z v onTudeckas pa3HOCTh X0Ja
BOJIH, YCJIOBHS MAaKCHMyMOB ¥ MHHUMYMOB, INHpPHHA HHTEP()EPCHIMOHHON TOJIOCHL
WutepdepeHiiys B TOHKUX IJIEHKaX, pa3HOCTh XO0Jla BOJH, OTPAKEHHBIX OT JBYX HOBEPXHOCTEH
IUIGHKH, TOJIOCHI PaBHOTO HAKJIOHA M PAaBHOW TONIIMHBI, Kombla Heiorona. MHoromydeBas
uHTepdepeHys, (asoBas auarpaMma MHOroixydeBoil uHTepdepeHumu.  udpakuus csera.
[Mpuntun [Moitrenca-@penens, narerpan Kupxroda. Audpakuus Openenst Ha KpyrioM 0TBEPCTHH,
yCIOBHS MAaKCUMYMOB U MUHMUMYMOB Au(pakiuuu Ha ocu oTBepeTus. Judpakuns Opaynrodepa Ha
KPYIJIOM OTBEPCTHH, NU(GPAKIMOHHAS PACXOAMMOCTh, Pa3peliaronias CIIOCOOHOCTh OOBEKTHBA.
Hudpakuus Opaynrodepa Ha menu. Judppakuns Opaynrodepa Ha pemerke, cxema Audpaxiu,
aAMIUTUTYAHbBIE U (a30BbIe PEIIETKH, MHTEHCUBHOCTh MU(PPAarupOBaHHON BOJHBI, KaK (QYHKITUS yriia
TU(pakLuy, TJIaBHblE MaKCUMYMbl U TJaBHblE MMHUMYMbI TUQPAKIMM, YIJIOBas JUCIEPCHUS U
paspemaromias  crocoOHocTh  audpakuuonHod pemetku. [lomsipuzamus cBera. CocrosiHue
HOJISIPU3ALMU CBETOBOM BOJIHBI, BUABI MOJISPU3ALIUY, TTOISIPU30BAHHBIN, €CTECTBEHHBIH U YaCTUYHO
MOJISIPU30BAHHBIN CBET, CTENEHb TOJSIPU3AINM, MOJSPU3alUs BOJIHBI TpPU €€ OTPaXKCHHUH,
uzeanbHbIi nonsgpuszarop. J(BoitHoe nydenpensomieHne, OObIKHOBEHHAs! U HEOOBIKHOBEHHAs BOJIHBI,
AQHU30TPONHBIE JTUDJIEKTPUKH, TJIaBHAs IUIOCKOCTh aHW30TPOITHOTO KPHCTAJIa, TOBEPXHOCTH
JTy4eBbIX cKopocTeil. B3aumoneiicTBue cBera ¢ BemecTBoM. PaccesHue, aucnepcus U MOTJIOMEHHE
CBETa, SBJICHHE JWCIEPCUH, HOpPMaJbHAas M aHOMAaJbHAsl JHUCIEPCHUs, TOTJIOMIEHHE CBETa, 3aKOH
byrepa. DnementapHas Teopus gucrnepcuu. BoaHOBOI makeT, rpynmnoBast CKOPOCTb..

7. Keanmosas onmuxa

7.1. KBanTOBas ONnTHKA

TermioBoe u3nmyyeHue. XapakTEpPUCTUKH TEIUIOBOTO H3JIyUYEHHUS HArpeThiX Tejd, aOCOIIOTHO
yepHOoe Teo, 3akoH Kupxroda. 3aKOHBI TEMJIOBOrO H3JIY4YEHHUS UYEPHOTO Tea, PaBHOBECHOE
W3JIy4E€HHE, 3aBUCUMOCTD CIIEKTPAIIBHON IJIOTHOCTH PAaBHOBECHOI'O M3JIYYEHHUS OT YACTOTHI, 3aKOH
Credana-bonbuimana, ¢opmyna Buna u 3akoH cmemienus Buna, ¢opmyna Panes-IxuHca,
pacnpenenenue [lnanka, runore3a [Inanka. KBantoBbie cBoiicTBa cBeTa. BHemnuit ¢pororddexr,
paboTa BBIXOJa, 3aMUPAIOLINI IMOTEHIMAN, KBAaHTOBOE OObBsCHeHHE (oTorddeKTa, ypaBHEHHE
OiiHmreiiHa. OnbIT bote, (OTOH Kak 3JIeMeHTapHas 4acTUIA, SHEPTUs, UMITYJIbC U HOJSpHU3aLUsI
¢orona, naminenue cpera. Dddexr Kommrona, paccessHue (OTOHA Ha DIIEKTPOHE, 3AKOHBI
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COXpPaHEHMsI U U3MEHEHHE JUIMHBI BOJHBI ()OTOHA MPU PaACcCESHUHM, KOMITOHOBCKAs JUIMHA BOJIHBI.
BopoBckas mMozens aroma BOJIOpOJA, THIOTEe3bl bopa, mpaBuio oTOopa CTallMOHAPHBIX OpPOMT,
KBAHTOBAHUE SHEPTUU JIEKTPOHA B BOJOPOIONOAOOHOM cucTeMe, cxema SHepreTUYECKMX ypOBHEH.
Criextp aToma BOJOpOJia, CIEKTpasibHas (hopMysa, CEpHH CIEKTPAIbHBIX JUHUN. M3mydenue u
IOIJIONICHUE CBETa aTOMAMHM, IIOIVIOIIEHUE CBETa, CIIOHTAHHOE W BBIHY)KIECHHOE W3JIy4YCHHE,
CBOWCTBA KOTEPEHTHOCTH CIIOHTAHHBIX M BBIHYK/IEHHBIX ITPOLECCOB, KOA(PPUIIHMEHTH DUHIITEHHA U
CBSI3b MEK/y HUMU..

8. Keanumosas mexanuxa

8.1. KBanTOBas MexaHuka

BonHoBasg MexaHuka snexkTtpoHa. ['unoresa ne-bpoii, BOiHBI Ae-bpoiiiis, JIMHA BOJHBI Jie-
bpoiins, 3KCIEpUMEHTaNbHOE MOATBEP)KIECHUE THIIOTE3bl, KOPIYCKYJISIPHO- BOJIHOBOM Iyallu3M,
KPUTEPUN «KIACCUYHOCTH) 3JIEKTPOHA, MPUHIUNI COOTBETCTBUs. CTaTUCTHUYECKas MHTEPIpPETALUs
BOJIH Je- bpoiid, IUVIOTHOCTh BEPOSATHOCTH U AaMIUIUTY/AAa BEPOATHOCTH, BOJHOBAas (QYHKLUS
anektpoHa. CraumoHapHoe cocrositHue. COOTHOLIEHME HEOINpEAEIeHHOCTEN s 3HEPTUU U
BpeMeHH.  CocTosiHME ~ JJEKTpOHAa € ONpeAcNeHHbIM  UMIyiabcOoM.  CoOTHOLIEHUs
HeonpeneneHHocTe 'eizenOepra, mpumepsl. [IpuHIUIT Cynepro3uIuy, CyNepio3uIius COCTOSTHUH.
ONEKTPOH B NPAMOYIOJIBHOM NOTEHLUMAJIBHOM sIME€, CTOA4as BOJHA Je-bpoilis, KBaHTOBaHHE
SHEPruH, 3JIEKTPOH B TPEXMEPHOM MOTEHIMAIBHON sIME, MOHSITUE BBIPOXKIECHUS SHEPreTHUECKUX
ypoBHel. IIIOTHOCTH NOTOKa BEPOATHOCTH, YPAaBHEHUE HEMNPEPBIBHOCTH, COXpPAaHEHHE 4YHCIA
gacTull. /[BiKeHue 3JeKTpOoHa BOJIM3M NOTEHIMAIBHOTO MOPOTa, KOd()GOUIIMEHTHI TPOXOXKICHHUS U
OTpPaKEHHsI SJIEKTPOHA OT HOTEHIMAJIbHOM «CTYNEHbKW», TYHHENbHBIH 3(QeKT, BeposATHOCTh
TYHHEJIUpOBaHuUs 3jeKkTpoHa. Habmronaemple u onepaTopsl B KBaHTOBOM MexaHuke. KBaHTOBBIE
U3MEpPEHUs, poiib U3MepUTeNbHOro npudopa. M3o0paxkeHus Gu3nyecKux BEIUMUUH OIEepaTopaMu,
spMUTOBBIE onepatopbl. CoOCTBEHHbIE U cpeHue 3HaueHHUs. OCHOBHBIE ONEPATOpPbl B KBAaHTOBOM
MEXAaHUKE; COOTHOLIEHHE KOMMyTauuu. Y paBHenue [llpeaunrepa. Boruncinenne cpeqHux 3Ha4€HUN
¢usnueckux BenuyuH. Mi3MeHeHue Bo BpeMeHM cpelHuX 3HaueHui. Teopema DpeHdecta. 3aKOHbI
COXpaHEHMsI B KBaHTOBOW MexaHMKe. KBaHTOBas Teopusi CBOOOJHBIX 3JIEKTPOHOB B MeETallIE.
[ImoTHOCTE BHepreTuyeckux coctoaHui. PyHkuus pacnpeaeneHus Pepmu-/upaka. YpoBeHb
®epMn B MeTauiax. BBIpOKIEHHBIH M HEBBIPOKICHHBIM JJEKTPOHHBIA ra3. CpenHss dHeprus
AJIEKTPOHOB B METAJIJIE U €€ 3aBUCHUMOCTh OT TeMIIepaTypbl. JHEPTreTHUYECKHE 30HbI B KpUCTALIaX.
3oHbl bpwimtosHa. Mertamnbl, AUAIEKTPUKM W MOJTYNPOBOAHMKHM.  JIMHamMuKa 3JIEKTPOHOB B
KpUCTaJIIM4eckor pemerke. O¢ddexTuBHas Macca HocuTened 3apsia. KsantoBas Teopus
AIIEKTPONPOBOJIHOCTH METAJIOB U MOJIYIIPOBOAHUKOB. [IoHATHE O CBEPXTIPOBOIUMOCTH...

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH

. DHEprus NEKTPOCTATHUECKOTO MOJIS;

. 3akon buo-Cagapa-Jlannaca. 3akOH MOJTHOTO TOKA;

. Cuna Ammnepa. Pabora cuisl Amnepa. Cuna Jlopeniia;
. SIBeHre 3NIEeKTPOMAarHUTHON MHAYKLINU;

. UHOyKTUBHOCTB. DHEPrUusi MarHUTHOTO OJIS;

. Audpakmus csera;

. UaTepdepenmus ceera;

. DNEKTPOEMKOCTb;

. Ilonapu3zanus ceera;

10. qucnepcus cBera;

11. TenoBoe u3Ny4eHHUE;

12. DnekTpoMarauTHbIE BOJIHBI,

13. IIpoBOTHUKHM B 3JIEKTPOCTATUYECKOM I10JIE;

14. PacyeT Hanps)KEHHOCTH M TOTEHIHAAJT AJIEKTPOCTATUYECKOTO MOJIS B BAKYYM€E METOJIOM

O 00 1N DN K~ WK~
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CYNEPIIO3HIINH;

15. IIpumenenue Teopembl OcTporpaackoro-I'aycca ajis pacyeTa 3J€KTPOCTATUYECKOTO MOJIS
B BAKyYME€;

16. KBaHTOBBIE CBOMCTBA CBETA;

17. Pacnpenenenne MakcBeiia 1o CKopocTam U 3HeprusiM. Pactipeaenenue bosbiimana;
18. TermoBbie MammHabl ¥ uX K.IT./1.;

19. IlepBoe Havano TepMOJUHAMUKH. TENI0EMKOCTD;

20. MonexynspHO-KMHETUYECKasi TEOPUsI UJICAIBHOTO Ta3a;

21. YpaBHEHUE COCTOSHUS UACABHOIO ra3a;

22. 3aKOHBI COXpAaHEHUS UMITYJIbCA, SHEPIMU U MOMEHTA UMITYJIbCA;

23. JIluHaMuKa BpallaTeabHOro JBUKEHHS a0COIIOTHO TBEPAOIrO TeIa OTHOCUTEIILHO
HEIIOIBMKHOM OCH;

24. JIBmkeHre MaTepuaibHON TOUKHU M0 OKPY>KHOCTH;

25. JlnuHaMuKa MaTepUaIbHOU TOUKH;

26. Kunemaruka,

27. DNEeKTpOCTaTUYECKOE M10JIE€ B JUDJIEKTPUKAX;

28. Bonnsl ne bpoitsis. CooTHOIIEHUS HEONPEIETICHHOCTEM.

3.4. Tembl 1a60paTOPHBIX padoT
1. O3HaKOMJIEHHE C ANEKTPOU3MEPUTEIBLHBIMU TPUOOpaMU;
. Onpenenenue 4acToThl Kojebanuii mpu nomouu Guryp Jluccaxy;
. I3yuenue siBieHus rucrepesnca peppoMarHeTuKoB;
. Onpenenenrie B3aMMHOW WHAYKTUBHOCTH;
. Onpenenenue yieabHOro 3apsaaa 3JIeKTPOHa;
. OnpeneneHrie MHAYKTUBHOCTU CUCTEMBI KAaTYIIEK;
. 3yuenwue cBoiicTB peppoMarHeTkoB 1o meroay CToneTosa;
. UccnenoBanne MarHuTHOTO MOJIS B Karymikax [ 'ensMrombia;
. UccnenoBanme CTOSYHNX SJIEKTPOMATHAUTHBIX BOJH B ABYXIIPOBOIHOM JTMHUM;
10. Onpenenenue yenbHOTO 3apsa IeKTPOHA METOJIOM MarHeTpoHa;
11. U3ydyeHne MarHuTHOTO MOJISl COJIEHOUAA C TTOMOIIBIO TaTYMKa XO0JIa;
12. Onpenenenue qUIEKTPUIECKON MPOHUIIAEMOCTH KHUJIKOTO TUJIEKTPUKA;
13. U3y4yeHue AUAIEKTPUIECKUX CBOMCTB KUIKOCTEH;
14. Onpenenenne EMKOCTH KOAKCHAILHOTO KaOesl U IUIOCKOTO KOH/IEHCATOPa;
15. Becsl HanpsiKeHUS;
16. OnpeneneHue EeKTPUUECKON EMKOCTH KOHJIEHCATOPA;
17. UccnenoBanue 3E€KTPUYECKOTO MOJIA C MOMOILBIO 3JIEKTPOJIUTUYECKON BaHHBI,
18. Onpenenenue Touku Kropu peppomarueruka;
19. UccrnenoBanue BEIHYKIEHHBIX KOJIEOAHUN B DJICKTPUIECKOM KOJIeOaTeTbHOM KOHTYPE;
20. Ompenenenue noTeHuana Bo30yxaeHus aromos o metony ®panka u ['epia;
21. OmnpeneneHre CKOPOCTH 3BYKa METOJIOM CTOSTUEH BOJTHBI,
22. OmnpeneneHne NIMPUHBI 3aNpeIIEHHON 30HbI KPEMHHUS 110 KPACHOM I'paHUIe BHYTPEHHETO
doTtorpdexra;
23. Omnpenenenue KodpUIMEHTa BHYTPEHHETO TPEHUS KUAKOCTH 110 MeTony CTokca;
24. VI3yueHue CBOMCTB Ja3€pHOT0 U3JIy4YCHHS;
25. UccnenoBanue TMHEWYAThIX CIIEKTPOB UCITYCKAHUS;
26. Onpenenenue KpacHOU rpaHullbl GoTorddexra u paboThl BBIX0/1a AJIEKTPOHA U3 METaIa;
27. N3yuenue BHemHero Gotodddexra u onpenenenue nocrossHaoi [lnanka;
28. HccnenoBaHre CBOMCTB TEIJIOBOTO U3JIYYEHUS;
29. 3MepeHue TeMIiepaTypbl CIIMpaId JIaMIIbl HAKAJIMBAHUS! ¢ TIOMOIIBIO ONITHYECKOTO
MUPOMETPA;
30. 3MepeHune cKOpOCTH 3BYKa B BO3/1yX€ METOJIOM CJIOKEHHUS B3aUMHO NEpIEHIUKYIISPHBIX
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KOJICOaHMIi;

31. UccnenoBanue oTpaskeHUs MOJISIPU30BAHHOTO CBETA OT TOBEPXHOCTH AUAJICKTPUKA.
Dopmyinbl OpeHens;

32. V3yueHune MTUHEHHON JUCTIEPCUU CIICKTPATBLHOTO MPHOOPA;

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

34. Uzyuenue qudpakiny B MapauieIbHbBIX JTydax;

35. Onpenenenue JUIMHBI CBETOBOM BOJHBI C TTIOMOIIBIO TU(PPAKITMOHHON PEIIETKH;

36. Onpenenenue JUIMHBI BOJIHBI CBETa METO0M Kouiell HproToHa;

37. OnpeneneHue AIMHBI BOJIHBI JIJA3€PHOTO U3JIy4eHUs1 HHTEP(EPEHIIMOHHBIM METOJI0M
(metogom FOnra);

38. IamepeHue IIMHBI CBETOBOW BOJIHBI C TIOMOIIBbIO OMIIpr3Mbl Dpeners;

39. Uzyuenue koneGaHmii MPY>KUHHOTO MasiTHUKA;

40. VccnenoBanue sSIBICHUS MOJISpU3alMU CBeTa. 3aKoH Maroca;

41. Onpenenenue cpeaHel ITUHBI CBOOOAHOTO TIpodera 1 3PpPeKTUBHOTO TuaMeTpa MOJICKYIT
BO3/1yXa;

42. OnpeneneHre MOMEHTa HHEPLIMA MAaXOBHKa,

43. Onpenenenue otHomieHus temnoémkocteit Cp/CV razos;

44. Onpenenenue ynenbHON TEIUIOTHl KPUCTAIUIM3ALMY U U3MEHEHHUS SHTPOIIUH ITPU
OXJIQXK]ICHUH CILJIaBa OJIOBA;

45. 3ydyeHne AMHAMUKH ITOCTYNATENbHOIO U BPALATEIbHOTO IBUKEHUS C IIOMOILBIO
npubopa ATByna;

46. U3zmepenne otHomenus: Cp/CV Bo3ayxa;

47. 3y4yeHne AMHAMUKH IJIOCKOTO BMKEHHS MasTHHKa MakcBela;

48. 3ydyeHne AMHAMUKH BpallaTeIbHOrO IBUYKEHUS TBEPJOTO Tejla U ONPEesIEHNe MOMEHTA
uHepuuu MasitHuka O6epoexa;

49. U3mepeHne MOMEHTa HHEPIIMK TEJT METOJIOM BpallaTelIbHBIX KOJIeOaHUl;

50. OnpeneneHue cpeAHe CUIbl CONTPOTUBIICHUS TPYHTA U U3yYEHHE HEYIIPYTOro
coyAapeHus Ipy3a 1 CBal Ha MOJIEJIH KOIIpa;

51. Onpenenenue MOMEHTAa HHEPIIUHU TUIOCKOTO (PU3NYECKOTO MAasATHUKA;

52. 3y4yeHue 3aKOHa COXPAHECHUSI UMITYJIbCA;

53. N3yueHue 3aKOHOB COXpaHEHHUsI IPH COYIAPEHHUH LIapOB;

54. TlorpemHocTy npu pu3HUecKux usmepeHusax. Msmepenne o0béma HUIMHAPA.

3.5 KoncyabTauuu

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekT/ paboTa He MPeAyCMOTPEHBI
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3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUIIJIMHBI (1)0pMI/I YEMBIX B HUX KOMIIeTeHI Uil

3ariaHupOBaHHbIE PE3YIbTAaThl 00YUYEHNUS 110

Howmep pasznena aucuuminisl (B

OLeHOYHOE CPEACTBO

Konpr
JTUCITUTITNHE COOTBETCTBUH C 11.3.1) (THII 1 HAUMEHOBAHUE)
WH/INKaTOPOB
(B COOTBETCTBUU C pazzenoM 1) 1]12[3|4]5]6]|7]8
3HaTth:
OCHOBHBIE (pU3MUECKHE SABJICHUS, 3aKOHBI MEXaHUKH U TectupoBanue/3aKOHbI COXpaHEHUS B
UX MaTeMaTH4YeCcKoe OMKHCaHue MEXaHHUKE
N-lonk-1 +
TectupoBanue/KnnemaTrka 1 TMHAMUKA
MaTepUaIbHOM TOUKH
OCHOBHBIE (PU3MUECKUE SABIICHUS, 3aKOHBI Konrtponbnas padbora/MonekymnspHast
MOJIEKYJISIPHOM (PU3UKH U TEPMOJAUHAMUKH U UX N-lonk-1 + ¢du3nKa 1 TepMOJIUHAMHKA
MaTEeMaTHYECKOE OIMCAaHUE
OCHOBHBIE (DU3MYECKHE SABICHUS, 3aKOHBI TectupoBanne/INEKTPOCTATUUECKOE MOJIE
ANEKTPOCTATUKH U UX MAaTEMaTHYECKOE ONKUCaHUE B BaKyyMme
W-lonk-1 +
TectupoBanne/INEKTPOCTATUUECKOE MOJIE
B BEULIECTBE
3aKOHBI MEXaHUKH, KOTOPbIE 00YCIIOBINBAIOT JlaGopatopHas pabora/MexaHuka
ABJICHH3 UK [POLIECCEL B YCTPOMCTBAX pa3IuyHON WT-5ommc + (3amuTa)
(bu3nyecKoil MpUPOIbl, U BHIMOIHATH TPUMEHUTEIHHO
K HUM NIPOCTHIE TEXHUUECKUE PACUETHI
3aKOHBI MOJIEKYJISIPHON (PU3UKHU U TEPMOJUHAMUKH, JlaboparopHas pabota/MonexynspHast
KOTOpPbIE 00YCIIOBIIMBAIOT SIBJIEHUS MJTH NTPOLIECCHI B ¢bu3nKa 1 TepMOIUHAMHUKA (3aIIHUTA)
yCTpOMCTBax pa3nuyHON (pU3NUecKOi IPUPOJIbL, U N -50mk-2 +
BBITIOJTHATH MPUMEHUTENLHO K HUM MPOCTHIE
TEXHUYECKHUE PACUETHI
YMersb:
MIPUMEHSATHh OCHOBHBIE (PM3HUECKHUE SBJICHUS, 3aKOHBI Kontponbnas pabota/dnekTpocTaTrka
3JIEKTPOCTATUKU U UX MAaTEMaTHYeCKOe OMUCAHUE K N-20mx-1 +
pELIeHHUIO 3a/1a4
MPUMEHSATh OCHOBHBIE (PM3UUECKUE SIBICHUS, 3aKOHBI V20 + KonrtponbHas pabora/DiaeKTpoMarHeTu3M
AJIEKTPOMAarHeTU3Ma U UX MaTeMaTH4eCKOe ONMCaHUe
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K PpCIICHHIO 3aaa4

IIPUMEHATH OCHOBHBIC (1)I/I3I/ILI€CKI/IC SIBJICHH S, 3aKOHBI

Kontposbnas pabora/MexaHunka

MEXAHUKHA U UX MAaTEMAaTUYECKOE ONIUCAHUE K N-2omnk-1

PELICHNUIO 3a/1a4

MPUMEHSATh OCHOBHBIC (PM3UUECKUE SIBICHUS, 3aKOHBI Konrponsnas pabora/BonHoBast onTuka
ONTHKH U MX MaTEMaTHIECKOC ONMCAHUE K PEIICHUIO | 11 ]]-30mk.1 KOHTpobHas paGoTa/ ek TPOMATHHTHBIE
alad BOJIHBI

IPUMEHATh OCHOBHBIE (PM3UYECKUE SIBIICHUS, 3aKOHBI KonrponsHas pabora/KBanToBas ontuka
KBaHTOBOHM (PM3UKHU U UX MaTeMaTnueckoe ommcanue | MJI-3onk-1

K PELICHUIO 3a/1a4

OIIPEAEIIATh, KAKAE 3aKOHBI 2JIEKTPOMarHeTu3ma JlaGopatopHas paboTa/DneKTpOMarHeTu3M
00YCIIOBJIMBAIOT SIBJICHUS WJIM TIPOIIECCHI B (3ammra)

YCTPOMCTBAX Pa3IMYHON (PU3UUECKOM MPUPOIBI, U N/I-60mk-2

BBITIOJIHATH IPUMEHUTENILHO K HUM IIPOCThIE

TEXHUYECKHUE PACUETHI

ONPEIENATh, KAKUE 3aKOHBI JJIEKTPOCTATUKHU JlaGopatopHast paboTa/neKTpocTaTiKa
00yCIIOBIMBAIOT SIBJICHUS WIN IPOLIECCH] B (3amuTa)

yCTpOMCTBax pa3nuyHON (pU3MuecKoi IpUpOJIbl, U N-60rk-2

BBITIOJIHATH IPUMEHUTENIBHO K HUM IIPOCTHIE

TEXHUYECKHUE PACUETHI

OIIpeJIeNIATh, KAaKUe 3aKOHBI ONITUKH 00YCIIOBIMBAIOT JlaGopatopHas pabota/BonHoBas onTuka
ABJICHH3 UK [POLIECCEL B yCTpOMCTBaxX pa3nuyHOM W7o (3ammra)

(bu3n4ecKoil MpUPO/Ibl, ¥ BBIMOIHATH IPUMEHUTEIBHO

K HUM NPOCTBIE TEXHUYECKHE PACUETHI

OIpeJIeNIATh, KAaKUe 3aKOHBI KBAHTOBON (DU3UKU JlaGopatopHas pabora/KBaHTOBast ONTHKA
00yCIIOBJIMBAIOT SIBJIEHUS WJIM [TPOLIECCHI B (3ammra)

YCTPOMCTBAX pa3aMyHON (PU3NUECKOIM PUPOJIBI, U N-7onxk-2

BBIITOJIHATD IPUMEHUTCIIBHO K HUM ITPOCTHIC
TCXHUYCCKUC paC‘-IéTBI
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPO.JISI OCBOEHHUS PE3YJIbTATOB OBYUYEHUSI IO JJUCUUIIIUHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEJKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
1 cemecTp

Dopma peanuzanuu: [TucemenHas padora
1. 3akoHbI coxpaHeHus: B MexaHuke (TectupoBaHue)
2. Kunemaruka u n1uHaMuka matepuaibHoi Touku (TectupoBanue)
3. Mexanuka (KontposbHas paboTa)
4. MonexynsipHas ¢usuka u tepmoauHamuka (Konrponbnas pabora)

dopma peanuzanuu: CmemanHas Gopma
1. Mexanuka (3ammura) (Jlaboparopnast pabota)
2. MonekynsipHas ¢pusnka u TepMoauHamuka (3amura) (Jlaboparopuas padoTta)

2 cemecTp

Dopma peanuzaruu: [lncemennas pabota
1. Dnexrpomarnetusm (KonrponbHas padota)
2. Dnexrpocratuka (KonrponsHas padora)
3. DnexrpocraTryeckoe noje B Bakyyme (TectupoBanue)
4. Dnekrpocrarudeckoe noie B Bemectse (TectupoBanue)

Dopma peanmszanuu: CmemanHas Gopma
1. DnexTpomarnerusm (3amuta) (Jlabopatopuas padora)
2. Dnekrpocraruka (3ammTa) (Jlaboparopnas padbora)

3 cemecTp

Popma peanuzauuu: ITucemenHas padora
1. Bonmnosas ontuka (Kontposnbhas paborta)
2. KBanToBas onrtuka (KontponsHas pabota)
3. DnexTpoMarauTHble BoiaHbI (KoHTponbHas paboTa)

®opma peanuzaru: CmenanHas popma
1. BonmnoBas ontuka (3amura) (Jlaboparopnast padota)
2. KBanroBas ontuka (3ammura) (JlabopartopHas padorta)

bannbHO-pedTHHTOBas CTPYKTYpa AUCLUILIUHBI SBISETCS NPUIOKEHUEM A.

4.2 Ilpome:kyTO4YHAs aTTEeCTALUSA 110 AUCHUILIMHE

Oxsamen (Cemecmp Nel)
Omnenka ompenensieTcss B cOOTBETCTBUU ¢ [lonokeHuem o OayIbHO-PEHTHHIOBOM cHUCTEME s
cryaentoB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U ATTECTAIMOHHOW COCTABIISIFOIINX.

Oxzamen (Cemecmp Ne2)
Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOM CHUCTEME ISt
crtynentoB HUY «MOW» Ha 0OCHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

Ixzamen (Cemecmp Ne3)
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OueHka ompenensieTcsi B COOTBETCTBUU ¢ [lomoxkeHneM o OalIbHO-PEUTHHTOBOM CHUCTEME ISt
crtynentoB HUY «MOW)» Ha 0CHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

IIpumeuanue: OrieHOYHBIC MaTEPHANbI 10 AUCHHUIIIMHE IPUBECHBI B ()OH/IE OLICHOYHBIX
matepuainos OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYEHUE JUCIUIIJINHbI

5.1 IleyaTHbIe H JJIEKTPOHHBIE H31aHNS

1. Casennes, U. B. Kypc obmieit ¢pusuku. B 3 1. T.1. Mexanuka. MonekynsapHas ¢pusuka : yaueOHoe
nocobue 1t By30B 1o TexandeckuMm (550000) u rexnonornueckuM (650000) narnpasnenusim / U.
B. CaBenneB . — 7-e u3n., crep . — CII0. : Jlanb-IIpecc, 2007 . — 432 c. — (Y4eOHHUKHU TSI BY30B.
CrneuunanpHas nmuteparypa) . - ISBN 978-5-8114-0630-2 .;

2. Casennes, U. B. Kypc ob6mei#t ¢puszuku. B 3 1. T.2. DnexrpudyectBo u Maruetu3Mm. Boinbsl. OnTuka
: yaeOHOe ocooue Jist By30B 1o TexHudeckum (550000) u rexunomorngeckum (650000)
nHanpasnenusim / U. B. CaBenbeB . — 7-e usn., crep . — CII6. : Jlanb-IIpecc, 2007 . — 496 c. —
(Yuebnuku ms By3oB. CrienuanbsHas muteparypa) . - ISBN 978-5-8114-0631-9 .;

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

4. Mexanuka u MosekyisipHas pusuka. COOpHUK 3a7a4 : METOJUYECKOE TOCOOHE 10 KypCy
"®u3nka" o HanpaBiieHUAM "DIIEKTPOHUKA U MUKpOdJIeKTpoHUKaA", "Panuorexnuka",
"Mndopmartrka u BeruMcauTeNbHasA TexHuka", "TIpukinaaHas MmaTeMaTuka 1 iHGopMaTuka',
"DIEKTPOTEXHUKA, DIIEKTPOMEXaHHUKA U deKTpoTexHonoruu", "Dnexrposnepreruxa” / b. B.
Epmakog, O. 1. Kosans, 1. B. Kopeukas, u ap., Mock. sHepr. 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
HanpasyieHusM "[Ipuknannas MatemaTrka U UHQopmaruka', "DIIeKTpoIHEpreTuka u
anektporexHuka', "IIlpubopoctpoeHue", "bUOTEXHUYECKHUE CUCTEMBI M TEXHOJIOTHH ",
"JneKTpoHMKa U HaHOAJIeKTpoHUKa", "PannoTexHuka", "YpaBieHue B TEXHUYECKUX cuctemax" /
. B. AsmioBa, 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/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=5653;

6. MexaHuKka u MoseKynsgpHast pu3uka : 1a00paToOpHbIA NPAKTUKYM 10 HAIIPABICHUAM
"DnekTpoHUKa ¥ HaHOYJIeKTpoHuKa", "Pagnorexnuka", " brorexHudeckrue CHCTEMbI M TEXHOJIOTUN",
"Undopmaruka u BerunciauTenbHas TexHuka', "Ilpuknaanas maremaTuka u uHpopmaruka" u ap. /
C. B. I'puropses, b. B. Epmaxkos, E. B. 3enenykuna, [u ap.], Ham. uccnen. yu-tr "MOU" . — M. :
H3n-so MOU, 2017 .- 112 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8866;

7. ®u3uka. DIeKTPOCTaTHKA : JaOOPaTOPHBIN MPaKTUKYM 10 Kypcy "dusmuka" no HanpapieHUsIM
"Panuorexnuka", "bruorexHnYeCKUE CUCTEMBI U TEXHOJOTUU", "DIIEKTPOHUKA U
HaHOXJIEKTPOHUKA", "IIEKTpOIHEpreTHKa 1 nekTpoTexHuka", "Muadopmamnmnonnas 6e30macHOCTD",
"TIpubopocTpoenue” u Jip. Mo cnenuaIbHOCTH "PagnosnekTpoHHble cucTeMbl M KoMIuiekehl" / O.
B. bupiokosa, C. B. I'puropses, b. B. Epmakos, [u np.], Haw. uccnen. yu-t "MOU" (HUY"MOBN") ;
pen. E. B. 3enenykuna, O. U. JIybenuenko . — M. : U3n-80o MOU, 2018 . — 67 c. - ISBN 978-5-
7046-1962-8 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10284;

8. du3nka. DIEeKTPOMarHeTH3M : 1ab0opaTOPHBII MPAKTUKYM 110 Kypcy "®Puzuka" mno
HanpasieHusaM: 11.03.01 "Paguorexnuka”, 12.03.04 "buotexHuueckue npouecchl ¥ TEXHOJIOTUH",
11.03.04 "OnexrpoHnka n HaHoAIeKTpoHUKa", 13.03.02 "DnexkTposHepreTuka u 3JeKTPOTEXHUKA"
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u ap. / O. B. buprokoga, C. B. I'puropses, b. B. Epmakos, [u ap.], Hau. uccnen. ya-t "M2HN"
(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/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10393;

9. HoBonopckast, E. M. CoopHuK 3a1a4 110 (pU3HKE C peleHusIMH i BTy30B / E. M.
Hosoagopckas, 3. M. JImutpues . — M. : Onunkc 21 Bek, 2003 . — 368 c. - ISBN 5-329-00690-2 .;
10. Buprokoa, O. B. ®u3uka. DneKTpudecTBO U MarHeTH3M. 3a/1auu ¢ pelieHUsIMH : ydeOHoe
nocobue / O. B. buprokosa, b. B. Epmakos, . B. Kopenkas ; pen. b. B. Epmakos . — CII0. : JIans-
[Tpecc, 2018 . — 180 c. — (Yuebnuku ais By30B. CnenpansHas sureparypa) . - ISBN 978-5-8114-
3164-9 ;

11. Casennes, 1. B. Kypc obmieit pusuku. B 3 1. T.3. KBanToBas ontuka. AToMHas (pu3HKa.
®dusuka TBeproro rtena. Gusznka aTOMHOTO AApa U IMEMEHTAPHBIX YacTUIL : yueOHOe 1mocooue A
BY30B 10 TexHuueckuM (550000) u texnonormueckum (650000) manpasnenusm / M. B. CaBenbes .
— 7-e u3n., crep . — CII6. : Jlann-IIpecc, 2007 . — 320 c. — (YueOHuku 115 By30B. CrienaibHas
mutepatypa) . - ISBN 978-5-8114-0632-6 .,

12. OnTuka u aToMHas pusmka : yuebHoe rmocoodue no kypcy "®usnka" 1no HarpaBICHUIM:
"ABromarm3anus u ynpasienue", "' Paquorexuuka', "InekTpoHrKa U MUKpodiekTporuka" / M. B.
Asunosa, U. B. I'Boznosckuii, C. B. I'puropses, u np., Mock. suepr. ua-t (MOU TVY) ; Pexn. U. B.
I'Bo3moBckuii . — M. : U3n-so MOU, 2002 . — 84 c. - ISBN 5-7046-0730-6 .;

13. BonmHoBas v KBaHTOBasI ONTHKA : ydeOHOe mocobue mo kypey "®dusnka" 1mo HarpaBIeHUIM
"DneKTpoHUKa U HaHOAJIEKTpoHUKa", "PaguoTexnuka”, "bruorexHudeckrue cucTeMbl 1
texnosioruu", "MHbopmaTrka U BeIUHCIUTeIbHAs TexHuka" u ap. / 1. B. I'Bo3noBckuid, E. B.
3enenykuna, U. A. Jlanunxkas, [u ap.], Hau. uccnen. yu-t "MOU" ; pen. C. B. I'puropses . — M. :
N3n-so MOU, 2016 . — 92 c. - ISBN 978-5-7046-1775-4 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8734;

14. BomHoBas ontuka U atoMHas pusnka. JlJaboparopHbIi MpakTUKYM : yaeOHOE TTOcoOHe 10 KypCy
"®u3nka" mo HanpaBJIEeHUAM "DIIEKTPOHMKA U MUKPOdJIEKTpoHUKA", "Paguorexnuka”,
"Nnpopmaruka u BerunciauTenpHas Texuuka", "Ilpukinagnas marematuka u uHpopmaTuka',
"JJIEeKTPOTEXHUKA, JIEKTPOMEXaHHUKa U dIeKTpoTexHonorun", "OnekrposHepreruka” / b. B.
Epmaxos, U. A. bamOypkuna, 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 O Kypcy "®u3nka" 1o HarnpaBieHUsIM "DIEeKTPOHUKA U
HaHodJIeKTpoHUKa", "PagnoTexnuka", "buorexunyeckue cucreMsl u TexHonorun", "MupopmaTrka
Y BBIYHMCIIUTENbHAA TeXxHUKa", "YpaBnenue B Texuudeckux cuctemax", "[Ipudopocrpoenne”,
"JeKTposHepreTuka u 3ekTporexuuka”, "Mudopmanmonnas 6ezonacHocts" / 3. b. banaminna,
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/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10283;

16. ®uzuka. KonebarenpHbie 1 BOJTHOBBIEC MPOIECCH : TAOOPATOPHBIN MTPAKTUKYM IO KYPCY
"®usuka" no Hanpasnenuto 11.03.04 "DnexTponuka u HanosnekTponuka" / O. B. buprokosa, C. B.
['puropses, b. B. Epmakos, [u np.], Ham. uccnen. ya-t "MOU" (HUY"MBH") . — M. : U3n-Bo
MD3U, 2019 . - 52 c. - ISBN 978-5-7046-2139-3 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10906;

17. buprokosa O. B., Epmakos b. B., Kopenkas 1. B.- "®u3uka. 71eKTpU4e€CTBO U MarHETU3M.
3anaun ¢ pemenusmu', UsnarensctBo: "Jlans", Cankt-Ilerepoypr, 2018 - (180 c.)
https://e.lanbook.com/book/108327.
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5.2 JInueH3MoHHOe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CHO "IIpomereit";

2. Office;

3. Windows;

4. Maitna BuaeokondepeHIum.

5.3 UnTepHeT-pecypchl, BKJIOYasA NpodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH()OPMAIUOHHO-
CIPABOYHbIE CUCTEMBI:

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

. Hayunasi ssiekTponnas 6udauoreka - https://elibrary.ru/

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

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

. HanpoHanbHast 3JIeKTpoHHAas 0udamnoTeka - https://rusneb.ru/

. DaexkTponHasi 6udmmoreka MOU (36 MDIH) - http://elib.mpei.ru/login.php

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

. ba3a oTKpbITBIX JaHHBIX MUHHMCTEPCTBA TPYAA U COUMAJIBHOM 3a1MThI PD -
https://rosmintrud.ru/opendata

9. Ba3a OTKPBITBIX JaHHBIX MPO(ecCHOHATBHBIX CTAHAAPTOB MHUHHCTEPCTBA TPyAA U
conmajbHoi 3amuThl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PD -
http://www.economy.gov.ru

11. ba3a oTKpBITBIX JaHHBIX PochuumonnTopunra - http://www.fedsfm.ru/opendata

12. DnexkTpoHHasi oTKpbITast 6a3a naHHbIX '""Polpred.com O630p CMHU" -
https://www.polpred.com

13. HauuoHaIbHBII MOpTAaJI OHJIAlH 00yyeHusi «OTKpbITOE 0O6pa3oBanue» - https://openedu.ru
14. O¢puunanbublii caiiT @eaepalbHOI0 areHTCTBA M0 TEXHUYECKOMY PeryJHpPOBAHUIO H
MeTpoJioruu - http://protect.gost.ru/

15. OTkpbITas yauBepcuterckas nHpopmannonnas cucrema «POCCHS» -
https://uisrussia.msu.ru

CONO OB~ WN PP

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomeneHus Homep aynuropun, Ocnamenne
HAUMCHOBaHHE
VY4eOHble ayAUTOPUH K-120, MammHHbII cepBep, KOHIULMOHED
JUTA TPOBENICHUS 3an MBI
JIEKIIMOHHBIX 3aHATUN
Y TEKYIIET0 KOHTPOJIS
Y4eOHble ayauTopuu M-915, Yuebnas CTOJI, CTYJI, JOCKa MEJIOBas
JUISl TIPOBEJICHUS ayJIUTOPUS
NPAKTUYECKUX K-409, YueOnas rapTa co CKaMbei, CTOJI MPENoJaBaTess, CTyJ,
3anatui, KP u KII ayJIUTOpHS JIOCKa MeJIoBast
J-413, Yuebnas rapTa co CKaMbeil, CTOJI MPENoJaBaTes, CTyJ,
ayJIUTOpUs JIOCKa MEJIOBas
J-421, Yuebnas rapTa co CKaMbeil, CTOJI MPENoaaBaTes, CTyJ,
ayJIUTOpUS JIOCKa MEJIOBas
YueOHbIC ayAUTOPUHN A-106, YuebOHas CTeJIJIaX, CTOJI MPEenoiaBaTes, CTOM, CTYI,
JUISL IPOBEICHUS naboparopus mkad A7 JOKYMEHTOB, IIKad 111 XpaHeHUs
1a00paTOPHBIX "MexaHuka u WHBEHTAaps, CTOJ MMCbMEHHBIN, JOCKA MEJIOBas,
3aHATUN MOJIEKYJIIpHas KOJIOHKH, KHUTH, Y9eOHUKH, TTOCOOUSI, CTEH]T
¢buzuka" 71a00paTOPHBIN, CTEH] Y4eOHBbIH, yueOHO-
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HarJsIHOEe mocooue

A-109, YuebOnas
naboparopus
"Ontuka"

Kpecio pabodee, CTEIUTaXx, CTOJ IPEToIaBaTes,
CTOJI, CTYJI, IIKad IS JOKYMEHTOB, Kad s
XpaHEHHsI ”HBEHTapsl, CTOJI MUCbMEHHBIH,
KOJIOHKH, CTeH]I Y4eOHbIH, yueOHO-HATIIATHOE
nocobue
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

dusuka

(Ha3BaHME AUCIUILINHBI)

1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAeMOCTH 10 JHCIUILTHHE:

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

KunemaTtuka u nunaMmuka MmarepuainbHoi Touku (TectupoBaHue)

3aKoHbI cCOXpaHeHus: B MexaHuke (TectupoBanue)

Mexanwnka (KonTpoabHas pabota)

Mexanuka (3amura) (JJaboparopras padota)

Monexynsiprasi pusuka u repmonnnamuka (Konrponsuas padora)
MonekynspHas ¢pusuka u TepMoauHamuka (3amura) (Jlaboparopuas padoTa)

Buja npoMexyToOUHOI aTTecTANMU — DK3aMEH.

Munexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Pas e AMCIHLIHHS] KM: 1 2 3 4 5 6
pasjaena Henens 4 8 12 12 16 16
KM:
1 dusnyeckue OCHOBEI MEXaHUKH
1.1 dusnueckre OCHOBLI MEXaHUKHU + + + +
5 DJIEMEHTHI CIIEIUATbHON TCOPUH
OTHOCHUTEILHOCTH
21 DneMeHTHI CHeHalbHON Teopun +
OTHOCHUTEILHOCTH
3 OcCHOBBI MOJIEKYJISIPHOM (PU3UKU U
TEPMOJIUHAMHUKHU
31 OcCHOBBI MOJIEKYJISIPHOM (PU3UKU U + +
TEPMOJIUHAMUKHU

Bec KM, %: | 10 10 25 15 25 15

2 cemecTp

Hepeqenb KOHTPOJIbHBIX MCpOl’lpI/lﬂTI/Iﬁ TEKYIIECIro KOHTPOJIA YCIIEBACMOCTH 10 TUCHMILVIMHE:

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

OnekTpocraTudeckoe nojue B BakyyMme (TectupoBanue)
DnexkTpocraTHueckoe noje B BemecTse (TectupoBanue)
Onektpoctatuka (Kontponbhas padora)
Dnektpocratuka (3ammura) (Jlaboparopnas padota)
OnekrpomaraeTusM (KontposibHas pabora)
DnekTpoMaraeTusm (3ammuta) (JlabopatopHas pabora)

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMeEH.

Howmep
paznena

Nunexc KM-1 | KM-2 | KM-3 | KM-4 | KM-5 | KM-6
Pa3zgen mucuummmner | KM:

Henens 4 8 12 12 16 16
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\ KM:
1 DneKTpocTaTHKa
11 DneKTpocTaTHKa + + + +
2 OJeKTpOMarHeTu3M
2.1 DIIeKTpOMarHeTU3M + +
Bec KM, %: | 10 10 25 15 25 15
3 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPHUATHII TEKYIIIEr0 KOHTPOJIS yCIIeBAeMOCTH 110 JHCIHUILIMHE:
OnexrpoMaruuTHble BojHbl (KoHTposibHas paboTa)

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

Boanoas ontuka (KonTponbsHas pabora)

Bonnosas ontuka (3amura) (Jlaboparopnas padota)

KBanToBas ontuka (KoHTposbHas paborta)

KBanToBas ontuka (3ammura) (Jlaboparopnas padota)

Bujx npome:xyTo4HOI aTTecTalnu — JK3aMeH.

Nunekc KM-1 | KM-2 | KM-3 | KM-4 | KM-5
Howep Paznen qucuumimHbl KM:
paznena AT et Henens 4 8 12 16 16
KM:
1 BosHoBas onrTuka
1.1 BosHoBas ontuka + + +
2 KBauToBas ornrrrka
2.1 KBauToBas onrrrka + +
3 KBanroBas mexanuka
3.1 KBanrToBas mexanuka + +
Bec KM, %: 10 25 20 25 20
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