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

Hamnpagsienune noaroToBku/cnenuaibHocTh: 13.04.02 DiieKTpoIHepreTKa H 3JIEKTPOTEXHHKA

HaumeHnoBaHue 06pa3oBaTejibHOI NPOrpaMMbl. JJIeKTPHYECKUe AaNNIAPAThl YIPaBJICHHUSA U pacnpeeaeHust
HePrum

YpoBeHnb 00pa3oBaHusi: Bbicuiee 00pa3oBaHMe - MarucTparypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
INMPOEKTUPOBAHUE DJIEKTPUUYECKUX AIIIIAPATOB

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.03

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemectp - 5;
2 cemecTp - 6;
Bcero - 11

Yacos (Bcero) no yueGHomy
TJIaHY:

396 yaca

Jexknun

1 cemectp - 16 yacos;
2 cemecTp - 32 yaca;
Bcero - 48 yaca

HpaKTuqeume 3aHATHHA

2 cemecTp - 32 yaca;

JladopaTopHbie padoThI

1 cemectp - 16 yacos;

Kouncynbranuu

1 cemecTp - 18 yacos;
2 cemecTp - 18 yacos;
Bcero - 36 yaca

CamocrosiTesibHasi padoTa

1 cemectp - 125,2 yaca;
2 cemecTp - 129,2 yaca;
Bcero - 254,4 yaca

B ToM unciae Ha KIT/KP

1 cemectp - 44,7 uaca;
2 cemecTp - 44,7 yaca;
Bcero - 89,4 uyaca

HNnas koHTakTHas padora

1 cemecTp - 4 yaca;
2 cemecTp - 4 yaca;
BCero - 8§ yacos

BKJIIOYAs:
JlaGopaTopHas padora
Kontpoabnas pabora

HpomemyTquaﬂ aTTrecrauud:

IK3aMeH
3ammTa KypcoBOro mMpoeKTa
3ammTa KypcoBOro mMpoeKTa
IK3aMeH

1 cemectp - 0,4 yaca;
1 cemectp - 0,4 yaca;
2 cemecTp - 0,4 yaca;
2 cemecTp - 0,4 yaca;
Bcero - 1,6 yaca

Mocksa 2023
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ilear ocBOGHHSI AUCHHMIJIMHBI.
KOHCTPYUPOBAHHUS DJIEKTPOMEXaHUYECKUX alnapaToB aBTOMAaTHKH,
A 3alluTHl,

alraparoB YIIpaBJICHUA

CHUCTEMHBIX

arapaTroB

W3ydyeHne COBpPEMEHHBIX METOAOB MPOCKTHUPOBAHUS U

CHJIbHOTOYHBIX 3JICKTPUUYCCKUX
YIIpaBJICHUA nu arapaToB

pacrnpeaenuTeNbHbIX YCTPOUCTB, alllapaToB BEICOKOTO HAMIPSIKEHUSI.

3agauu AMCHMIIINHBI

- TO3HAKOMUTHCS € ATallaMH WHKEHEPHOTO MPOSKTUPOBAHMS AIEKTPHUECKUX AlIapaToB U
COBPEMEHHBIMHU CPEICTBAMH aBTOMATH3AI[MH POESKTUPOBAHUH TEXHHYECKUX O0BEKTOB;;

- IOJYYUTh H(POpMaIKI0 00 0COOEHHOCTSIX POSKTUPOBAHUS M pacyeTa HIEKTPOMEXaHNUECKUX
anrnapaToB aBTOMATHKH, CHJIbHOTOYHBIX JICKTPUYECKHX aIlllapaToB YIPaBICHUS U 3alIUThI, CHCTEMHBIX
anmapaToB YIPaBJICHHS U alllapaToB paclpeIeIUTeNbHbIX YCTPOICTB, alnapaToB BHICOKOTO HAPSKEHUS
¥ METO/IaX PACUYeTOB MX Y3JIOB;

- HAYYUTHCS IPUHUMATh U 0OOCHOBBIBATH KOHKPETHBIC TEXHUUECKUE PEILICHHS IIPH
HPOEKTUPOBAHUH U KOHCTPYHPOBAHUH HIICKTPOMEXaHHUECKHX aIlapaToB aBTOMAaTUKHU, CHIIbHOTOYHBIX
AIIEKTPUYECKHX allapaToB YIPABICHUS U 3aIUTHI, CHCTEMHBIX alllapaToB YIPABICHUS U allapaToB
pacnpeieNnuTeNbHBIX YCTPOUCTB, almnapaToB BHICOKOTO HANPSDKEHHS, OLICHUBATh IKOHOMHYECKYIO
3 PEKTUBHOCTh MPUHUMAECMBIX PEIICHUN.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMNHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

KOI{ U HAMMCHOBAHHUEC
KOMIICTCHINH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[TIK-2 Cniocoben no
pe3ysbTaTtaM HCCIIeOBaHUI
BEIOMpATh M MPOCKTHPOBATH
HOBBIC 3P eKTHUBHBIC
TEXHUYECKUE PEIICHUS B
obnactu
npodecCuOHATbHON

e TEIbHOCTH

N-1nk-2 AHanu3upyer
Ha/IeKHOCTb
AIIEKTPOTEXHUYECKUX
00BEKTOB Ha CTaAUU
IIPOEKTUPOBAHUS

3HATh:

- 1k2-2 TeopeTndeckue OCHOBBI
MH)KEHEPHBIX METOJIOB pacuéra
[IapaMeTPOB JyroracuTeNIbHON CUCTEMBI;

- 1k3-2 TeopeTnueckue OCHOBBI
WHXEHEPHBIX METOJIOB PACYETa MPOILIECCOB
IIPY TallleHUU AYTH;

- nk2-1 TeopeTndeckue OCHOBBI
MHXEHEPHBIX METOJIOB pacuéra
MapaMeTpoB KOHTAKTHOIN CUCTEMBI;

- 1x1-2 Kputepuu orieHkH 3 HEKTHBHOCTH
JTyTOTaCUTENIbHBIX CUCTEM;

- 1k4-1 TeopeTnueckue OCHOBBI
MHKEHEPHBIX METOJIOB pacuéra AMHAMUKHU
cpabaTbIBaHUS;

- 1k3-1 TeopeTndeckue OCHOBBI
MHXEHEPHBIX METOJIOB pacuéra
AIIEKTPOMAarHUTHBIX CHCTEM;

- n1k1-1 TeopeTnueckue OCHOBBI
WHXECHEPHBIX METOJIOB pacyéra
KOHTAKTHBIX CUCTEM TP KOMMYTAIIUH.

[TK-2 Cnocoben mo
pe3yJibTaTaM UCCIeIOBAaHUI
BBIOUpATh U MIPOCKTUPOBATH
HOBBIE 3((EKTHBHbIE
TEXHUYECKUE PEIICHUS B
obrnactu
npodeccuoHaNbHOM

N-2nk-2 @opmynupyer
KPUTEPHH ONITUMAIBHOCTH TIPU
BbIOOpE M3BECTHBIX
TEXHUYECKHUX PEIICHUN U
MPOEKTHPOBAHUU HOBBIX
AIIEKTPOTEXHUIECKUX
00BEKTOB

3HATh:

- 1p1-1 OcoGeHHOCTH ycpoiicTBa
JyTOTaCUTEIIBHBIX CHCTEM;

- 1p4-1 OcoGeHHOCTH ycpoiicTBa
KOHTAKTHBIX CHCTEM;

- 1p3-1 OcoOEeHHOCTH JUHAMUKHU PabOThI;
- 1p2-1 OcoOeHHOCTH yCpoicTBa
HJIEKTPOMArHUTHBIX CUCTEM.




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

JACATCIIbHOCTH

YMETh:

- J1p4-1 DKCIEpUMEHTAIBHO ONPENETIATh
XapaKTEPUCTUKUA KOHTAKTHBIX CUCTEM;

- J1p3-1 DKCIEPUMEHTAIBHO ONPENIETIATh
JTMHAMUYECKHE XapaKTePUCTUKU
KOMMYTAallMOHHOTO 000PYA0BaHNUS;

- 1p2-1 DKCepUMEHTAIBHO ONPEIETsATh
XapaKTePUCTHKU 3JIEKTPOMArHUTHBIX
CUCTEM;

- Jipl-1 DKkcnepuMEHTAIBLHO ONPENEIATh
XapaKTEPUCTUKU JyTrOTaCUTEIbHBIX
CUCTEM.

[1K-2 Cnocoben o
pe3yJibTaTaM UCCIECIOBAHUI
BBIOUPATH M IPOSKTUPOBATH
HOBEIE 3()()EeKTUBHBIC
TEXHUYECKHUE PEIICHUS B
obnactu
npoQeCCUuOHATIBLHON
NESATCIIbHOCTH

NJI-4nk-2 [IpumenseT
CTaHJapTHEIE CPEACTBA
aBTOMATH3HPOBAHHOIO
IPOEKTUPOBAHMS
3JIEKTPOTEXHHUYECKHX
YCTPOMCTB ¥ IPHMKJIaIHBIE
IPOrPaMMBI IS
IPOEKTUPOBAHUS SJIEMEHTOB
SIEKTPUUYECKUX U
5JIEKTPOHHBIX aIapaToB

3HATh:
- 1k4-2 Ilonxonpl K MATEMAaTUYECKOMY
MOJICJIUPOBAHUIO HU3KOBOJIBTHOTO
KOMMYTallMOHHOTO 000Py/10BaHUSI.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM TPOT'PAMMBI BO

JucuunimHa OTHOCHUTCS K OCHOBHOW Tpod)eCcCHOHAIbHOW 00pa3oBaTenbHOM MporpaMme
DNeKTpUYECKHE amnmaparbl yOpaBjieHUs W pacrnpeaeneHus ’Hepruu (nanee — OIIOII), nampaBnenus

noarotosku  13.04.02

DJEeKTpOIHEpreTuka M 3JIEKTPOTEXHHUKA,
o0Opa3oBaHHe - MarucTparypa.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:

- 3HaTh 3aKOHBI B 00JIACTU €CTECTBEHHOHAYYHBIX IUCLUIUINH;

- 3HaTb OCHOBBI TEOPHUH NEKTPUUYECKUX AIIIapaTOB: TEIUIOBBIE TPOLIECCHI, IEKTPOMAarHUTHbIE
ABJICHUS, DJIEKTPOMHAMHYECKHE MTPOLIECChl, KOMMYTAIlMOHHBIE U TyTOBBIE IPOLIECCHI;

- 3HaTh METO/Ibl aHAJIN3a HAYYHO-TEXHUYECKON MH(OpMAIK, OTEUECTBEHHOMN U 3apyOeKHON
JUTEPATyphl [0 TEMATUKE UCCIIEIOBAHMUS.

- YMETh UCII0JIb30BaTh HH(OPMAIIMOHHBIE TEXHOJIOTUH, B TOM YHCJIE COBPEMEHHBIE CPEJCTBA
KOMIIBIOTEPHOH TpaduKu, B CBOEH MpeIMETHON 001acTH;

- YMETh UCII0JIb30BaTh OCHOBHBIE 3aKOHBI B MPO(ECCHOHAIBHOM JesITeIbHOCTH, TPUMEHSTh METOIbI
MaTeMaTUYECKOT0 aHallu3a U MOJIETMPOBAHUS, TEOPETUUECKOTO U HKCIIEPUMEHTAIBHOTO UCCIIEIOBAHMUS;

- YMETh BBIBISATH €CTECTBEHHO-HAYYHYIO CYIIIHOCTbH ITPOOJIEM, BOZHUKAIOIIUX B X0/I€
npodhecCuoHaNBbHOM NeSTeIbHOCTH U IPUBJIEKATD JJI UX PEIICHUs COOTBETCTBYIOMINN (HU3HKO-

MaTeMaTHYeCKUI arrapar.

YPOBCHB O6pa30BaHI/I$II BBICIICC

Pe3ynbrarel 00yueHus, MOTy4eHHbIE IPU OCBOEHUU AUCUUIUIMHBI, HEOOXOAUMBI MPU BHIMOIHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTh JUCHUIUTMHBI cocTaBisieT 11 3aueTHpIX eaunuil, 396 yaca.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
R KIP | TK | MKKII | TK p oo
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 1. OG1ue BOIpoCkHI 3 1 1 - - - - - - - 2 - Camocmosamenvnoe usyuenue
MIPOEKTHPOBaHUA DA meopemuuecko20 mamepuana: Visyuenue
11 1.1 OcHoBHEBIE 3 1 - - - - - - - 2 - TEOPETUYECKOr0 MaTepuaa A IOArOTOBKU K
MOAXOMBI K nexuusaM. Ilepen kaxaoi ekuyen CTyIeHTy, B
MIPOEKTUPOBAHHIO COOTBETCTBHHM C YKa3aHUEM IperoiaBares,
ANEKTPUYECKUX HEOOXO0IMMO TT03HAKOMHTBCS C pa3/ieslaMu
anmnaparos. yueOHHKa.
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOB:
[3],mm. 1.1 m 1.2, ctp. 12-25
2 2. NmxeHepHBIE 19 3 4 - - - - - - 12 - CamocmosamensbHoe usyuenue
METOABI pacyéra meopemuueckozo mamepuana: Vzyuenue
KOHTaKTHOW CHCTEMBI TEOPETHYECKOro Marepuaa Jyisi OJIrOTOBKH K
2.1 2.1 Ilonstue 3 1 - - - - - - - 2 - nexisiM. Tlepen kax o nexkiueit CTyieHTy, B
ANEKTPHUYECKOTO COOTBETCTBHUHM C YKa3aHUEM IIperoiaBares,
KOHTaKTa HEOOXO0/IMMO TTI03HAKOMHTBCS C pa3/iesilaMu
2.2 2.2 Ouzndeckue 16 2 4 - - - - - - 10 - y4ueOHUKa.
SIBJICHUS B KOHTaKTax. H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOG:
[6], m. 7.1-7.4, cTp. 257-285
[9], cTp. 8-27
3 3. mxxeHepHbIe 32 7 8 - - 2 - - - 15 - Camocmoamenvhoe usyuenue
METO/IbI pacuéra meopemuueckozo mamepuana: VIsydaenue
9JIEKTPOMarHUTHOM TEOPETHYECKOT0 MaTepuaa Jisi TOJIrOTOBKH K
CHCTEMBI nekuusaM. [epen kaxaoi JeKuuei CTyIeHTy, B
3.1 3.1 Pacuértbl npuBOI0B 14 2 - - - 2 - - - 10 - COOTBETCTBUU C YKa3aHHEM IIPEToaBaTelis,
KOHTaKTOpPOB HEOOXO0/IMMO TI03HAKOMHTBCS C pa3/iesiaMu
MOCTOSIHHOTO U ydaeOHHKa.
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NIEPEMCHHOI'O TOKOB.

H3yuenue mamepuanos 1umepamypHsix

3.2 3.2 lunamuka 6 1 4 - - 1 - UCHIOYHUKOG:
MIPOLIECCOB BKIIOUCHUS [2], m. 7.1-7.4, cTp. 144-191
ANEeKTPOMAarHUTOB. [4], 1. 10, cTp. 359-399
3.3 | 3.3 Pacuér MarHuTHBIX 8 2 4 - - 2 -
CUCTEM pacLenuTenci
ABTOMATHYECKIX
BBIKJIIOYATENEH.
3.4 3.4 Pacuér 4 2 - - - 2 -
TparchopMaToOpoB
TOKA.
4 4. mxeHepHBIE 27 5 4 - - 18 - CamocmosamensHoe usyuenue
METOZBI pacuéTa meopemuyueckozo mamepuana: VI3yienne
TOKOBEJYIIEH CUCTEMBI TEOPETHYECKOro Marepuaa Jyisi MOJIrOTOBKH K
4.1 | 4.1 Pacuér mapamMeTpoB 13 1 4 - - 8 - nekuaM. [lepen kax o nekuueit CTyIeHTy, B
TOKOBEJIYLIEH CHCTEMBI. COOTBETCTBHHM C YKa3aHUEM IperoiaBares,
4.2 4.2 Pacuér 4 2 - - - 2 - HEO0XOIMMO TTO3HAKOMHTLCS C pa3zeaaMu
HanpsKEHHOCTH yueOHHUKa.
COOCTBEHHOTO H3yuenue mamepuanog 1umepamypHoix
MarHMTHOTO MOJISL. UCHOYHUKOB:
4.3 4.3 PacuéT TermioBbIX 10 2 - - - 8 - [6], m. 5.1-5.4, cTp. 185-205
pacuenureneit [11], om. 3.1
ABTOMATHYECKUX
BBIKJIIOYATENEH.
OKk3aMeH 33.9 - - - 0.4 - 335
Kypcogoii mpoekr (KIT) | 65.1 - - 16 0.4 44.7 -
Bcero 3a cemecTp 180.0 16 16 16 0.8 91.7 335
Hroro 3a cemecTp 180.0 16 16 18 0.8 125.2
5 5. UmxeHepHbie 55 28 - - - 27 - CamocmosmenbHoe usyuenue
METOJIbl pacuéra meopemuueckozo mamepuana: 3ydenne
JIyrOTacHTeNILHOM TEOPETHYECKOTo MaTepuaa Jis MoJIrOTOBKH K
CHUCTEMBI nekipsiM. [lepen Kax o NeKIuei CTyIeHTY, B
5.1 5.1 YcnoBue ramienue 2 1 - - - 1 - COOTBETCTBUM C YKa3aHUEM IIPENOAaBaTes,
JYTHU TTIOCTOSIHHOTO HE0OX0IMMO TTO3HAKOMHTBCS C pas3/ieslaMy
TOKA. yueOHHKa.
5.2 5.2 Ycnosus ramenus 2 1 - - - 1 - H3yuenue mamepuanog 1umepamypHsix
JIyT'H IOCTOSTHHOTO TOKA UCHIOYUHUKOB:
5.3 | 5.3 Pacuér napamerpos 4 2 - - - 2 - [1], nn. 3.2, cTp. 349-398
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JyTOTaCUTENbHBIX
CHCTEM ITOCTOSIHHOTO
TOKa C CEpUECHOM
CHCTEMOI MarHUTHOT'O
IYTHSI.

5.4

5.4 Pacuér mapameTpoB
JIYTOTaCHTEIBHBIX
CHCTEM HOCTOSTHHOTO
TOKa C IIYHTOBOM
CUCTEMOW MarHUTHOTO
IYThA.

5.5

5.5 KombununpoBaHHas
cUCTeMa JyroraiieHus
Ha MOCTOSTHHOM TOKE.

5.6

5.6 JlyroracutenbHas
cucrema ¢
(heppoMarHuTHOR
CK00OIi Ha TTOCTOSTHHOM
Y IEPEMEHHOM TOKe.

5.7

5.7 'azoguHaMHUYECKHUE
(akxTopsl IpU
B3aUMOJACHCTBUY AyTH
C PELIETKOM.

5.8

5.8 du3uka npoueccos
B3aMMOJICHCTBHS AYTH C
(heppoMarauTHOM
PEmIETKOM.

5.9

5.9 ®@akTopsI.
BIIHSTIOIIME HA
3¢ EKTHBHOCTD
MIPUMEHEHHUS
JIyroracuTeIbHOM
PEIIETKH.

5.10

5.10 ITanenue
HanpspKeHUs Ha
€IMHUYIHOM
MIPOMEKYTKE B
JlyrOracuTeIbHON
KaMmepe C

[4], mm. 4.11, cTp. 154-161
[5], m. 2, 3 cp. 19-87
[7], mm. 10.1-10.4, 10.7
[8], nm. 9.4-9.6, 11.1-11.5
[10], mm. 6.3, cTp. 193-234




(eppOMarHUTHBIMH
TUIACTHHAMH.

5.11

5.11 IlepcnexTuBHBIE
JyTroracuTeIbHbIC
YCTPOMCTBA.

512

5.12 Pacuét
JIyTOTaCHUTEIbHBIX
CHCTEM B DIIETa30BBIX
BBIKITIOYATEIIAX.

5.13

5.13 Pacuér
JTyTOTaCUTEIBHBIX
CHCTEM B BaKYyMHBIX
BBIKJTIOUATEIIAX.

6. OcobenHoctu
MIPOCKTHPOBAHUS
TOKOOI‘paHI/ILII/IBa}OU_[I/IX
anmaparoB

6.1

6.1 Mexannyeckas
cucreMa
TOKOOTPaHUYHUBAOIIIX
anmnapaTos.

6.2

6.2 JlyroracutenbHas U
KOHTaKTHas! CHCTEMBI
TOKOOTPaHUYMBAIOLIINX
annapaTos.

Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: N3ydenne
TEOPETUYECKOr0 MaTepuaa A IOArOTOBKU K
nexuusaM. Ilepen kaxaoi ekuyen CTyIeHTy, B
COOTBETCTBUM C YKa3aHUEM IIPENIONaBaTEN,
HEeo0XO0MMO NTO3HAKOMUTHCS € pa3/iellaMu
yaeOHHKA.

H3yuenue mamepuanog 1umepamypHsix
UCHIOYHUKOB:

[1], mmm. 2.1-2.4, cTp. 238-272

7. UnceHHbIE METOBI
pacuéTa KOHTaKTHOW
CHUCTEMBI

13

7.1

7.1 IlporpammHoOe
obecrieueHue st
YHCJIEHHOTO aHaJIN3a
KOHTAaKTHOM CHUCTEMBI

7.2

7.2 TTocTaHOBKA 3a7a4u
Ha MOJIETUPOBAHHE
KOHTAaKTHOM CHUCTEMBI

I10020mo6Ka K npaKmu4eckum 3auAmuam:
Wzyuenue matepuana no pazzaeny "HucieHHble
METOJIbI pacuéTa KOHTAKTHOW CUCTEMBI"
MIOJITOTOBKA K BBIMOJHEHHIO 3aJaHUN Ha
MIPAKTUYECKUX 3aHATUAX

H3yuenue mamepuanog 1umepamypHbix
UCOYHUKOG:

[15], mm. 1

8. UncieHHbIE METOIBI
pacuéra
ANEKTPOMArHUTHOM
CHCTEMBI

13

ITodzomoska Kk npakmuyecKum 3aHAMUAM:
W3zyuenne matepuana no pasaeny "ducieHHble
METObI pacuéTa NEeKTPOMArHUTHOHN cucTeMs!”
MOJIrOTOBKA K BBINOJHEHUIO 33JaHUH Ha
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8.1

8.1 IIporpammHOe
obecrieueHue s
YHCICHHOTO aHAIH3a
3JIEKTPOMarHUTHOM
CHCTEMBbI

8.2

8.2 IlocTaHoBKa 3amaun
Ha MOJICTIMPOBaHNE
3JIEKTPOMarHUTHOM

CHCTEMBI

MPAaKTUYCCKUX 3aHATHUAX
H3yuenue mamepuanos 1umepamypHsix
UCHOUHUKOG:

[12], mm. 1
[14], mm. 1

9. UncaeHHbIE METOIbI
pacuéra ToKoBemyIIeh
CUCTCMBI

13

9.1

9.1 IIporpammHOe
obecrieueHue At
YHCJICHHOTO aHaJIn3a
TCIJIOBBIX IMTPOLECCOB.

9.2

9.2 IlocTaHoBKa 3a1aun
Ha MOJICIIUPOBAHHE
TCIIJIOBBIX HpOLleCCOB

I10020mo6Ka K npaKmu4eckum 3auAmuam:
W3yuenue Matepuana no pasaeny "HucieHHble
MeTOIbI pacuéTa TOKOBEAYIIHUX cucTeM"
MIOJITOTOBKA K BBITMOJHEHUIO 3aJaHUN Ha
MIPAKTUYECKUX 3aHATUAX

H3yuenue mamepuanoe 1umepamyprbix
UCIOYHUKOG:

[12], mm. 1

10

10. YncaeHHbIE METOIBI
pacuéra MeXaHH4ECKON
CHCTEMBI

13

10.1

10.1 IIporpammuoe
obecrieuenne Jyis
YHUCIICHHOTO aHaJIn3a
JMHAMUKN paboThI
MEXaHUYECKOI
CHCTEMBI.

10.2

10.2 ITocTanoBKa
3aJa4d Ha
MOJIETTUPOBAHUE
MeXaHU4YeCKOMH
CHUCTEMBI

Ilodzomogka K npaKmu4ecKum 3aHAMUAM:
Wzyuenue matepuana no pazzaeny "HucieHHble
METO/Ibl pacuéTa MEXaHU4eCKOM cuctemMsbl"
TIOZITOTOBKA K BBITIOJIHEHUIO 3aJaHNH Ha
MPAaKTHYECKNX 3aHATHIX

H3yuenue mamepuanog 1umepamypnbix
UCHIOUHUKOB:

[13], mm. 1

DK3aMeH

359

0.4

33.5

Kypcogoii npoexr (KIT)

65.1

16

0.4

44.7

Bcero 3a ceMmecTp

216.0

32

32

16

0.8

95.7

335

HTroro 3a cemecTp

216.0

32

32

18

0.8

129.2

UTOro

396.0

48

16

32

36

1.6

254.4




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. 1. Obwue sonpocwl npoexkmuposanust 4

1.1. 1.1 OcHOBHBIE OAXO0/IbI K MPOCKTUPOBAHUIO FJIEKTPUUECKUX aIapaToB.

Knaccudukanus o0bekTOB MpoekTupoBanus.. OOmue moHsATUsS u ompeaeneHus.. OCHOBHBIC
3aJa4M, pellaeMbleé B aBTOMATH3UPOBAHHOM IMPOEKTUPOBAHMU.. DTambl MPOCKTHPOBAHUS: 3Tall
(GhOpMUPOBAHUS TEXHHUYECKOTO 3aJaHMs, dTal MPEABAPUTEIHLHOTO MPOCKTHPOBAHMS, STAIl ICKU3HOTO
NPOEKTUPOBAHMS.. ABTOMATH3alUs, Kak IyTb TOBBIIIEHUS KadyecTBa U 3((HEKTUBHOCTU
npoekTupoBanus.. OCOOEHHOCTH TPOEKTUPOBAHMUS CHIIBHOTOYHBIX amiapaToB..

2. 2. Unorcenepuvie memoosl pacyéma KOHMAKMHOU cucmembl

2.1. 2.1 [loHsATHE IEKTPUUECKOTO KOHTAKTA
Bunpl koHTakTOB.. DYHKIIMM KOHTAKTOB.. MaTepualibl KOHTAKTOB..

2.2. 2.2 ®dusznueckue sIBJIEHHUS B KOHTAKTaX.

SIBiieHUsT MpU pa3MbIKAHUM KOHTAKTOB.. JKHUJIKOMETAJUIMYECKUM MOCTHK.. DpO3Usl KOHTAKTOB
CITA0OTOYHBIX M CHIIBHOTOUYHBIX.. CTaOumm3upyronmii 3QQekT MerauiokepaMiHIecKuX KOHTAKTOB..
CBapuBaHu€ KOHTAKTOB..

3. 3. Unowcerneprvle memooul pacuéma 31eKmpoMacHUMHOU CUCHembl

3.1. 3.1 Pacu€rbl npMBOAOB KOHTAKTOPOB MTOCTOSIHHOTO U IEPEMEHHOT'O TOKOB.

Kputepun BbIOOpa THIIa MAarHUTHBIX CHUCTEM NPUBOAOB.. MeToabl pacyéToB NMPOBOIUMOCTEN
MarHuTHBIX cucTteM.. OmpeneneHue MapamMeTpoB aMIIEPBUTKOB Cpa0aThIBAHHUS TPH H3BECTHBIX
3HAUEHUSX NMPOTUBOACHCTBYIOLIUX CUJI U 3a30pPOB MATHUTHBIX CUCTEM..

3.2. 3.2 JIuHamMuKa Mpo1ecCcOB BKIIOUEHHUS FJIEKTPOMArHuTOB.

[lepexoaubie TPOIIECCH B AIEKTPOMATHUTAX IMOCTOSHHOTO M TIEPEMEHHOro TOKa.. DaKTopHI,
BIMSAIONIME HA JUHAMUKY NEPEXOAHBIX MporeccoB.. CpaBHEHHME pACUETHBIX 3HAYEHUU TOKOB
KaTYIIKe U TOKaMU cpabaThIBaHUS PACIETIUTENICH C SKCIIEPUMEHTAILHBIMHU.

3.3. 3.3 Pac4€éT MarHMTHBIX CUCTEM pACLENUTENEH aBTOMAaTUYECKUX BBIKIIIOYAaTENEH.

Pacuér mapameTpoB MarHMTHBIX CHCTEM paCLEIUTEIEH aBTOMATUYECKHUX BBIKIHOYATEIICH. .
MeTtoasl pacyéToB MPOBOAMMOCTEN MArHUTHBIX cucTeM.. OIpeneneHne napaMeTpoB aMIIEpBUTKOB
cpabaThIBaHUsI TPU M3BECTHBIX 3HAUEHUSAX NPOTHUBOJEHUCTBYIOIIMX CHUJ U 3a30pOB MAarHUTHBIX
CUCTEM, CPABHEHUE C HKCIIEPUMEHTAJIBbHBIMU U MACIIOPTHBIMHU XapaKTEPUCTUKAMU. .

3.4. 3.4 Pacuér TpanchopmMaTOpOB TOKA.

Tpancpopmarop TOKa 3JIEKTPOMArHUTHOTO NpUHIUNA jAelcTBUsA.. OIlleHKa mapameTpoB
MarHUTHOM IeNMM B 3aBUCUMOCTU OT Ko3(dduimenta TpaHchopmanuu U 00JACTH MPUMEHEHUS
Tpanchopmaropa.. OmnpenesneHue pa3MepoB MarHUTONPOBOJA IMPH PABHOMEPHOM pPa3MELICHUU
BTOPUYHON OOMOTKH, ONIPEIeIeHNs €€ BTOPUUYHBIX 1apaMeTPOB..

4. 4. Hnorcenepuvie memoowl pacuéma moxogeoyujell Cucmembi

4.1. 4.1 Pacuér mapamMeTpOB TOKOBEIYIIEH CUCTEMBI.

Omnpenenenne mapaMeTpoOB TOKOBEAYIIEH CHCTEMBI amnmapara, omnpeaelieHue KodduimeHTa
TEIUIOOTAAYM I PAa3IWYHbIX KOHCTPYKIMU anmapara.. KoHCTpyupoBaHHE KOHTAaKTHBIX Y3JIOB ,
00ecneynBarOIINX MAaKCUMAIbHYIO BEJTHUHUHY HAMPSKEHHOCTH COOCTBEHHOT'O MAarHUTHOTO TIOJSL..
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4.2. 4.2 Pacuét HanpsHKEHHOCTH COOCTBEHHOT'O MATHUTHOTO TIOJISI.

KoHcTpyKTHBHBIE 0COOCHHOCTH KOHTAKTHBIX Y3JI0B M MX BIMSHHUE HA MOBEJACHHE AYTH MpU
pa3MbIKaHUM KOHTAKTOB.. BimsHHe KOH(HUTypalMy TOKOBEIYIIEro KOHTypa U CEUCHUS
TOKOBEAYIIMX JJIEMEHTOB Ha BEIMYMHY I[0JyOECKOHEYHOW JUIMHBI TOKOBEAYIIETO KOHTYypa
CEYCHUs, 00ECIIEYNBAIONIETO OMyUYeHUE MAKCUMAaTbHON BETMYMHBI HANIPSHKEHHOCTH COOCTBEHHOTO
MarHUTHOTO TOJIS.

4.3. 4.3 Pacuét TeroBbIX paclenuTesield aBBTOMaTUYECKUX BBIKIIIOUATENICH.

Jlonyiienus, npuHUMaeMble IIpU pacuérax, crocoObl HarpeBa OMMeTayioB.. KOHCTpYKTHBHbBIE
0COOEHHOCTH HUCIIOJIHEHUsS] OMMETAJUIMYECKHX paclenuTeNe U X CBSA3b C METOJUKOW pacuéToB..
TpeboBaHus kK MaTepuaaM OMMETAIUIOB TEIUIOBBIX PACLETIUTEIIEH. .

5. 5. Unorcenepuvie memoowt pacuéma 0y202acumenbHou CUcmembl

5.1. 5.1 YcnoBue ramenue 1yru NOCTOSHHOTO TOKA.

bananc Hocuteneit B ctosnde ayru.. ANIpOKCUMAIUs BOJIBTAMIICPHON XapaKTEPUCTUKHU JYTH..
ToKM KpUTUYECKUX YCJIOBUU TramieHuss Ayru.. TpeGoBaHus K BbIOOPY pacTBOpa KOHTAaKTOB
KOHTaKTOPOB, CUCTEME MAarHUTHOTO JAYThS..

5.2. 5.2 YcnoBus rameHust Ayru NOCTOSSHHOT'O TOKa

@akTOpbl, ONPEHCIAIME BOCCTAHABIMBAIOLIYIOCS IMPOYHOCTh: PACTBOP KOHTAKTOB,
MaTepualbl KOHTAKTOB, CKOPOCTb PACXOKJIEHUS KOHTAKTOB, THUI JYrOracUTEIbHOIO YCTPOMCTBA,
OCOOCHHOCTh TMEPEeMEIICHUST IYyrd IO KOHTaKTaM.. BiusHue HanpspkEHHOCTH COOCTBEHHOTO
MarHUTHOTO OJI1 TOKOBEIYILIETO KOHTYpa Ha 3HaY€HUE BOCCTAHABIIMBAOUIEICS TPOYHOCTH. .

5.3. 5.3 Pacuér mapaMeTpoB AyroracuTeIbHBIX CUCTEM MTOCTOSIHHOTO TOKA C CEPUECHOM
CHUCTEMOM MarHUTHOTO JYThS.

TpeGoBanusi K BBIOOPY pacTBOpa KOHTAKTOB, KPUTEPUH K OIPEACICHUIO HANPsHKEHHOCTU
BHEITHETO MAarHUTHOTO TIOJS, OOECIEeYUBAIONIETO0 MHUHHMAIbHBIM W3HOC KOHTAKTOB.. AHamu3
KOH(HUTypalli KOHTAKTHO JIyrOTaCUTEIbHOW CHCTEMBl. OOECIEeYMBAIONIMK ONTUMAIBHBIM BXOJ
OyTd B CHUCTEMYy JAyroramieHus.. BpiOop reomeTpuu mapaMeTpoB JIAOMPUHTHOM CHUCTEMBI
JIyTOTall€HHs C CEPUECHON TyTOTraCUTEIbHON CUCTEMOM. .

5.4. 5.4 Pacuér napaMeTpoB JyroracuTelIbHbIX CUCTEM MTOCTOSIHHOTO TOKA C IIYHTOBOM
CHCTEMOI MarHUTHOTO JTyThS.

Ob6nactu Haubonee 3((EeKTUBHOTO HCHOIb30BaHUA.. TpeboBaHMS K BBIOOPY pacTBopa
KOHTAKTOB, KpPUTEPUH K ONpPEACICHHIO HANPSHKEHHOCTH BHEIIHEr0 MAarHUTHOTO IO,
o0ecreynBaIero MUHUMAJIbHBI HM3HOC KOHTAKTOB.. AHaIM3 KOHQUIypaluh KOHTAKTHO
JyTOTaCUTEIILHOW CUCTEMBI, 00ECTICYMBAIOIINI ONTUMAJIBHBIN BXOJ YT B CUCTEMY TyTOTalIeHHS. .
Breibop reomeTpum mapamMeTpoB IIMPOKOIIENEBOH CHCTEMBbl IyrorameHuss C IIyHTOBOH
JIyTOTACUTEIIBHON CUCTEMOM..

5.5. 5.5 KomOuHupoBaHHas cucTeMa JIyroraieHusi Ha TOCTOSSHHOM TOKE.

TpeboBanus K cucTeMe TyroramieHusi CoO CTOPOHbI Harpy3ku.. BiusHue Thna ayroracuteiabHON
CHCTEMBbl Ha TEpEHAIPSDKEHUs] NpPU OTKIIOUYEHMHM WHIYKTUBHOW Harpy3ku.. KomOumHHMpoBaHHas
cucTeMa JyroraiieHusi, COCTOSIIEeNH U3 JBYX IOCJIEIOBAaTEIbHO COEIUHEHHBIX IIOJIOCOB C
IIYHTOBBIM MarHUTHBIM TyTHEM U MOJIOC ¢ (hepPOMArHUTHON CKOOOI..

5.6. 5.6 JlyroracutenpHasi cucteMa ¢ eppOMarHuTHON CKOOOW Ha TMTOCTOSTHHOM U TTEPEMEHHOM
TOKE.
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®uznyeckue SBICHUS, NPOUCXOAAIIME B IPOLECCE TallleHUs AYrM IpH HCIOJIb30BAaHUU
beppoMarHuTHOM CKOOBI MpPH OTKJIIOUEHWH HOMHHAJIBHBIX TOKOB M TOKOB B PEXHUME PEIKUX
KOMMyTauuid.. TpeOoBaHUS K KOHCTPYKTHBHBIM IapaMeTpaM CKOOBI HCXOIs HX PEXKHMOB
KOMMYTallM{ B 3aBUCHUMOCTH OT YaCTOTbI OTKJIFOUEHUH. .

5.7. 5.7 'azoguaaMuveckue GpakTopsl IPU B3aUMOICHCTBUU JIyTH C PEIIETKOM.

['azoguHamMuyeckue MNpoLECcChl IPU  B3aUMOJEHCTBUM OYrM C pemeTkoi.. JlaBieHue u
IIPOTUBOJABIICHHE yIAapHbIX BOJH IIepeA  pemeTkoi.. BiwmsgHue 4yucna 1IacTMH — HaA
IPOTUBOJABIEHUE Mepell peléTkoi.. BausHue pasnnysHbiX (akTopoB Ha BpeMs MOAXoJda U
3a/Iep’KKHU NIepe]l MIIACTUHAMU.. 3aBUCUMOCTD JIaBJICHUS OT PACCTOSIHUS MEXIY IUIACTUHAMU U OT
CKOPOCTH JIBUKEHUS AYTH..

5.8. 5.8 ®u3uka npoueccoB B3aUMOACHCTBHS JyT'H ¢ (EpPOMArHUTHON PEHIETKOM.

Cwibl B3aMMOJICUCTBHS AYTH ¢ (hePPOMArHUTHOMN PEmIéTKOM.. DaKTOPHI, BIUSIONINE HA MTPOIIECC
BXOXKJCHUSI Iyrd B pEIIETKY, TpaHUYHbIE IEpenajbl HANpPsDKEHUN JJIs OpraHu3aldyd OIOPHOIO
nsaTHA.. DakTophl BIMSIONIME HAa CO3JaHME OMOPHOrO IMSTHA Ha IJIACTUHAX PelETKH.. DaKkTopbl
BJIMSIIOLIME HAa IPOLECC BXOXKACHMSI AYTM B PEIIETKY, TOJIIMHA IUIACTUH U PACCTOSTHUE MEXIY
IJIACTUHAMU. .

5.9. 5.9 ®axTopsl. Brustonye Ha 3 (HEeKTUBHOCTh MPUMEHEHUS TyTOTaCUTEIbHON PEIIETKY.

[lanenne HanpsoKeHUS HA EIUMHUYHOM TIPOMEXKYTKE B JIyrOracHUTElIbHOW Kamepe ¢
(beppOMarHUTHBIMM TUTACTHHAMU.. BIUsSHHE paccTOsHUE MEXIy IUIACTHHAMH Ha CTEINEHb
5QQEKTUBHOCTH OTNAYM TeIla B IUIACTUHBL. BIMSHME 4YacTOThl IEPEMEHHOIO TOKa Ha
3 PEKTUBHOCTh BXOJA YT B MPOMEKYTKH.. KOHCTpYKTHBHBIE MOAM(UKALINH, CITIOCOOCTBYIOIINE
UCIIOJIb30BaHUE (DepPOMArHUTHBIX TUIACTUH HA BHICOKOW YacTOTE..

5.10. 5.10 [Nagenue HaTIpsKEHUST HA €AMHUYHOM MMPOMEXKYTKE B TYTOTaCUTEIBLHON KaMepe C
(beppOMarHUTHBIMU TIACTUHAMM.

BnustHue paccTosiHue MeEXIQy IUTAaCTHHAMU Ha CTeneHb A()PEKTUBHOCTH OTAA4YM Terjia B
IUTACTUHBL.. BiusiHME 4acTOTHI MEPeMEHHOT0 ToKa Ha 3P(PEKTUBHOCTh BXO/A IYTU B MIPOMEKYTKH..
KoHcTpykTuBHBIE MOAM(PUKAIINH. CIIOCOOCTBYIOIINE UCTIOJIb30BaHUE (hepPOMArHUTHBIX IUIACTHUH Ha
BBICOKOM 4YacToTe.. BiMsHue Marepuana KOHTAKTOB Ha BOCCTAHABJIMBAIOLIYIOCS IPOYHOCTH,
TeMIepaTypa aHoJa repes Nepexo oM TOoKa Yepe3 HyJb U (aKTOphl, BIUSIONIME Ha 3TO0.. BiusHue
XapakTepa Harpy3kd M MOMEHTa pa3MbIKaHUS KOHTAKTOB, YaCTOTHl BOCCTAHABIIMBAIOLIETOCS
HalpsDKEHUs,  BIMSHUE  KOHQUTYpallid  TOKOBEIYIIEW  CHUCTEMbI  Ha  HAdaJbHYIO
BOCCTAHABJIMBAIOLIYIOCS IPOYHOCTS..

5.11. 5.11 IlepciekTHBHBIE JyTrOTaCUTENIBHBIE YCTPONCTBA.

Moaudukanun IyroracuTeNbHBIX CHCTEM THIA JyroracutelbHas pemérka.. Mcmonb3oBanue
ITOCTOSIHHBIX MAarHUTOB U PErYJIUPYEMOI0 MO BEJIMYHWHE U HAIIPABJIECHUS HAIIPSKEHHOCTH BHEIIHETO
MarHuTHOro nosisd.. Vcrnonp3oBaHWe KepaMHUYECKUX AYrOraCUTEIbHBIX PELIETOK C CEPUECHBIM
MAarHUTHBIM JYTBEM..

5.12. 5.12 Pac4€r qyroracUTENbHbBIX CUCTEM B 3JIETA30BbIX BBIKIIOYATEIAX.

[TpuHiun ramenus B saerasze.. GU3NKO - TEXHUUYECKHE OCOOEHHOCTHU 3JIera3a OT BO3JyXa U
BO3MOXHOCTH MX HCIOJIb30BaHUA.. KOHCTPYKTUBHBIE OCOOCHHOCTH KOHTAKTHBIX CHCTEM..
TpebGoBanust K MPUBOAY B 3aBUCUMOCTH OT MPUHIIUIIA TAIIEHUS B AJIETase..

5.13. 5.13 Pac4€r qyroracUTeNbHbBIX CUCTEM B BAKYYMHBIX BBIKJIFOUATEIISIX.
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Pacuér otxmouaromeit cnocodHoctd BJIK u BbIOOp KOHTAaKTHOH cuctemsl.. OmpeneneHue
[apaMeTpOB TOKOBEAYILET0 KOHTypa C HCIHOJIb30BAHWEM TEIUIOBOM MOJENN pacydera 3pO3UHU
CHJIBHOTOUYHBIX KOHTAaKTOB Ha OCHOBE TEIUIOBBIX PEXHMMOB TOKOBEIYLIUMX YacTE€d U MarHUTHBIX
nosiei.. I[lpuMeHeHne NpUKIIaIHOTO MPOrpaMMHOr0 obecredueHus i npoektupoBanus BJIK..
Bri6op m3onsmmonnsix npomexytkoB B BJIK.. KoncrpykruBHoe Bbimonnenue snementoB BJIK..
OcoOeHHOCTH TeXHoJIorndeckoro usrorosieHus BJIK..

6. 6. Ocobenrnocmu NpoOEeKMuUpOB6AHUA MOKOOZpAHUYUearowux annapamoe

6.1. 6.1 Mexanuyeckasi cucteMa TOKOOTPaHUYMBAIOIIUX allapaToB.
TpeOGoBanmsi K JOuHaAMUKe cpabaTeiBaHus.. KOHCTPYKTUBHBIE BO3MOXXHOCTH AarIapaTosB,
o0ecrneunBaroIIie X peanusanuio.. PacyéTbl KOHTAKTHBIX M BO3BPATHBIX OTKIIIOYAIOIINX MPY>KUH..

6.2. 6.2 JlyroracurenbHasi U KOHTaKTHasl CUCTEMbI TOKOOTPAaHUYHBAIOIIMX AIIIapaToB.
Marepuansl KOHTaKTOB W TpeOOBaHHMA K WX XapaKTepucTukam.. TpeOoBaHHS K
JyrOracUTENIbHBIM CHCTEMaM PEaTU3yIOIUX MUHIMAIbHOE BPEMS OTKITFOUEHHUS. .

7. 7. Qucnennvie memoobl pacuéma KOHMAKMHOU CUCHEMbl

7.1. 7.1 IlporpammHOe 0OecTieueHHE JIJIsl YMCICHHOTO aHaIN3a KOHTAKTHOW CUCTEMBI
Cucremusbie TpeboBanus.. OcobeHHOCTH UHTEpdeiica.. 3ajaHue TeOMETPUH..

7.2. 7.2 IlocraHOBKa 3ajaul HAa MOJIEIMPOBAHNE KOHTAKTHON CHCTEMBI

Breibop wmonynsa nans  moaenupoBaHus. DopMUpOBaHHWE HCXOJHBIX JaHHBIX.. 3aJaHHe
IrpaHUYHBIX ycloBUH.. Hactpoiika pemarens.. OO0paboTka W HWHTEpPHpETANUsS PE3yIbTaTOB
MOJEJIUPOBAHUA. .

8. 8. Yucnennvie memooni pacuéma 31eKmpoMacHUMHOU CUCTEMDbL

8.1. 8.1 IlporpammHoe obecriedeHne Ui YUCIEHHOTO aHaTN3a YIEKTPOMArHUTHOW CUCTEMBI
Cuctemnusie TpeboBanus.. OcobeHHoctu wuHTEep(deiica.. OcoOEHHOCTH 3allaHHe€ TEOMETPUU
MOJIETIH..

8.2. 8.2 IlocTaHOBKA 3a7jaul HA MOJEJIMPOBAHHE AIEKTPOMArHUTHON CUCTEMBI
dopmupoBaHue UCXOIHBIX JaHHbIX.. HacTpoiika mogenu.. Hactpoiika pemarens.. O6paboTka u
MHTEpIPETALMS PE3YJIbTaTOB MOACINPOBAHUS. .

9. 9. Yucnennvie memoobl pacqéma moxoeedvmeﬁ cucniembl

9.1. 9.1 [IporpammHOe obecrieueHue Ul YUCICHHOTO aHAIN3a TETUIOBBIX IPOIIECCOB.
Cuctemuble TpeboBanus.. OcoOeHHocTH uHTepdeiica.. OCOOEHHOCTH 3a/JaHUE TE€OMETPHH
MOJEIN...

9.2. 9.2 IloctaHoBKa 3aJja4i HA MOJEIMPOBAHKE TETIOBBIX MPOLIECCOB
Beibop Moayns s MmonenupoBaHus.. PopMuUpOBaHHE HMCXOAHBIX JAaHHBIX.. Hacrtpoiika
monenu.. Hactpoiika pematens.. O6paboTka U HHTepIpeTanus pe3yabTaToB MOACTUPOBAHUSI. .

10. 10. Yucneunvie memoovl paciéma Mexanuieckou cucmembl
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10.1. 10.1 IIporpamMMHOe oOecrieueHue ISl YUCICHHOTO aHAIN3a TUHAMUKU PaOOThI
MEXaHUYECKON CUCTEMBI.

Cucremubie TpeOoBanms.. OcobGeHHoctn wuHTEpdeiica.. OcoOeHHOCTH 3alaHusl TE€OMETPHH
MOJICITH. .

10.2. 10.2 [TocTanoBKa 3a/1a4uu Ha MOJICIIMPOBAHUE MEXAHUYECKON CUCTEMBI
BeiGbop ™momyns st monenupoBaHus.. DopMuUpoBaHHE WCXOIHBIX JaHHBIX.. HacTpoiika
mopenu.. Hactpoiika pemarens.. O6paboTka u HHTEpIpPETALUs PE3YJIbTATOB MOJCTUPOBAHHSL.

3.3. Tembl NpaKTHYECKUX 3AHATHI

1. Coznanue MaTeMaTu4ecKol MOJIETIH 3JEKTPOMAarHUTHON CUCTEMBI;
2. Co3paHre MaTeMaTHYECKOM MOJICIIM MEXaHHYECKOM CHCTEMEL,

3. Cozanue MaTeMaTu4ecKol MOJIETN TOKOBEYLIEH CUCTEMBI;

4. Co3manne MaTeMaTHYSCKOM MOJICIIM KOHTAKTHOM CHCTEMEI.

3.4. Tembl 12a60paTOPHBIX padoT

1. UccnenoBanue 3JIeKTPOMAarHUTHOM MOJICHCTEMBI annapara-mpoTOTHIIA;

2. UccnenoBanne KOHTAKTHON CHCTEMBI U JIEKTPUYECKOM YTH anmapaTa-nmpoTOTUIIA;
3. UccnenoBanue nuHaMuKH pabOTHI anmapara-nmpoTOTHIIA;

4. UccnenoBanue 1yroracUTeIbLHOTO YCTPOMCTBA alapara-nmpoToTHIIA.

3.5 KoncyabTanuu

=

Ipynnoesvie koncyremayuu no paszoeaam oucyuniunsl (I°'K)

OO6cyxneHue maTepuaioB Mo keiicam pasaena "JlyroracurenbHas cucrema'
OO6cyxxnenre MaTepralioB 1o keiicam pasaena "Tokoorpanuuenue”
HUnousuoyanvuovie KoHCYIbMaUuy no Kypcogomy npoemy /pabome (MKKII)

B pamkax yacoB Ha KOHCyJbTallMM BbIAa€Tcs 3ananue Ha KII B Buje nmpororumna anmnapara
U CO CTYIEHTOM B MHJMBHUAYaJbHOM MOpsIKE 0OCYX/IalOTCs OCHOBHBIE OCOOEHHOCTHU €ro
KoHcTpyKuuu. Ilogxon K co3gaHus KOHCTPYKTHBHOIO H300pakeHus anmapara B 3D,
BO3MOJKHBIE YIIPOILECHNS KOMIIBIOTEPHON MOJEIIHU IO CPABHEHUIO C IIPOTOTUIIOM.

B pamkax yacoB Ha KOHCYJbTAallUM CTYJIEHTY AAKOTCA WHAUBUIYAJIBHBIE METOAUYECKUE
PEKOMEHJallUKU 110 HM3MEPEHUI0 U PACUYETY IMEPEXOAHOrO CONPOTUBICHUE KOHTAKTOB U
KOHTAaKTHOT'O YCUJIUS ITPOTOTHIIA.

B pamMkax 4yacoB Ha KOHCYJbTAallMU CTYAEHTY HAOTCA WHIAMBUAYAJIbHBIE METOAUYECKHUE
PEKOMEHIallUK 110 U3MEPEHUI0 M PAcCUETy TATOBOM XapaKTEPHUCTHKHU JJIEKTPOMArHUTHOTO
MpUBOJA IIPOTOTHUNA, A TAKXKE H3MEPEHHUI0 INPOTUBOACHCTBYIOIIMX XapaKTEPUCTHK,
BKJIFOYAs! )KECTKOCTH BO3BPATHON M KOHTAKTHOM IIPYXKHUH.

B pamkax KOHCynabTalMM CTYIEHTY JAalOTCS HWHIAMBUAYAJbHBIE METOAUYECKHUE
PEKOMEHIalli 110 U3MEPEHUIO U pacu€Ty mapaMeTpoB TOKOBeAyIUX MHUH. OOCyKaatoTcs
BOIIPOCHI BIUSHUSA TOKOBEAYILEW CUCTEMBI HA JUHAMUYECKHE XApPAKTEPUCTUKH ammapara.
Koncynbranuu mnpoBoasTcss mno pasjaeny '"UucieHHble MeTOAbl pacdyéTa KOHTAKTHOU
cUcTeMbl"

Koncynbranuu npooastcs no pazaeny "YucieHHbIe METOIbl pacuéTa 3JIeKTPOMarHuTHOM
cUcTeMbl"

KoHcynpranum npoBogsaTcs 1o paszzaeny "UHCIEHHbIE METOABlI pacuéra TOKOBEAYIIEH
cucTeMbl"

Koncynbranuu mnpoBoasaTcs mo pazaeny "UucieHHblE METOABbI pacdy€éTa MEXaHUYECKOU
cUcTeMbI"
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3.6 TemaTuka KypcOBBIX NPOEKTOB/KYPCOBBIX padoT

2 CemecTp

Kypcosoii npoext (KII)

Tembr:

- [IpoekTrpoBaHue CUIPHOTOYHOIO KOMMYTAllMOHHOTIO annapata. Pacuér mapamerpon
IIPOEKTHUPYEMOTO armapara.
I'paduk BbINOJTHEHNS] KYPCOBOIO IMPOEKTA

Henens 1-4 5-8 9-12 | 13-16 | 3auerHas
Pasnen 1 2 3 4 3amnra
KYpCOBOTO KYpPCOBOTO
IPOEKTa MIPOEKTa
O0bem 15 20 35 30 -
paznena, %
Boimoanennsiin | 15 35 70 100 -
00beM
HapaCTaIONIM
uroromM, %
Howmep paznena | Pa3nmen kypcoBoro mpoekra
1 Pacuér napaMeTpoB KOHTAKTHO-TOKOBEIYIIEH CUCTEMBI
2 OnpeneneHne napaMeTpoB TyroracCUTEIIbHON CHCTEMBI
3 BrimonHeHne TerIoBbIX pacuéTOB TOKOBEAYIINX CUCTEM B CTATUYECKOM U
JTUHAMHYECKOM PEeKUMAaX
4 Pacuér quHamMuueckux mapameTpoB anmnapara NpoTOTUIIA C IPUMEHEHHEM
nporpaMmMmHoro cpeacrtsa EasyMag 3D
1 Cemectp
Kypcosoii npoekt (KIT)
Temsbl:

- [IpoexTrpoBaHue CUIBHOTOYHOIO KOMMYTAallMOHHOIO anmnapara. M3yyenue KOHCTpYKIUU U
AKCIIEPUMEHTAIIBHOE ONPECIICHUE XapaKTEePUCTHK annapara-npoTOTHIIA.
I'padguk BbINOJHEHHA KYPCOBOIO IIPOEKTA

Henena

1-4 5-8 9-12 | 13-16 | 3aueTHasa

Paznen
KypCOBOT'O
IIPOEKTA

1 2 3 4 3amura
KYpPCOBOTO

IIPOEKTa

O6Bem
paznena, %

15 25 25 35 -

BreinmonHeHHBIH
00BeM
HapacTarumM
urorom, %

15 40 65 100 -

Howmep paznena

Paznen xypcoBoro npoekra

1

W3mepeHne napaMeTpoB KOHTAKTHO-TOKOBEAYILIEH CUCTEMBI U €€
rpaduyeckoe npeacTapIeHue

2 HccenenoBanue TMHAMUYECKUX IIApaMeTPOB anmnapara-npoToTuna
3 ITocTpoeHre Harpy304HbIX XapaKTEPUCTHK anmapara-npoToTuna
4 [Tomy4yeHnue pacy€THBIM IyTEM TATOBOM XapAaKTEPUCTHUKH HJIEKTPOMAarHuTa

KOHTAKTOpPa WJIXM MAaroHuTHOTO PAaCHCIHUTCIII aBTOMATUYICCKOT O BBIKIIIOYATCIIA
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amiaHupOBaHHbIE PE3YJIbTATHI

Howmep pasznena auciuruivnHs (B

OreHoUHOE CpE€ACTBO

Kongl
00yu4eHus 10 TUCLUILINHE COOTBETCTBUMU C 11.3.1) (TUII 1 HAUMEHOBAHUE)
WHUKATOPOB
(B COOTBETCTBUH € pazfeioM 1) 1]2]3|4]5]|6[7]8]9]10
3HaTh:
nk1-1 TeopeTnyeckre OCHOBBI Kontponbnas padota/KP1-1. Oco6eHHOCTh
MHXEHEPHBIX METOJI0OB pacuéra V-1 + SIBJICHUH B KOHTAKTaxX MPH BKJIIOUYEHUH U
KOHTaKTHBIX CUCTEM IIPU pa3MbIKaHUU KOHTAKTOB C TOKOM
KOMMYTaIlU1
nk3-1 TeopeTnyeckre OCHOBBI KonTponbnas pabora/KP3-1. 3anaun pacuéron
MHXEHEPHBIX METOJI0B pacuéra V-1 + apaMeTpPOB MarHUTHBIX CUCTEM IPUBOJIOB
ANEKTPOMATrHUTHBIX CUCTEM KOHTaKTOPOB IMOCTOSTHHOTO ¥ IIEPEMEHHOTO TOKA
WJIY PACUEIIUTENCH aBTOMATHYECKUX BBIKJIFOYATEIICH
nk4-1 TeopeTuyeckre OCHOBBI Kontponbnas padota/KP4-1. dakTopsl, BIHASIONTNE
MHXEHEPHBIX METOJI0B pacuéra NA-1nk-2 + |+ Ha JINHaMUKY cpabaTbIBaHUsl KOHTAKTOPOB U
JTMHAMUKU CpabaTblBaHUs MarHUTHBIX paclenuTenen
nk1-2 Kputepuu orieHKu KonTponsnas pabora/KP1-2. Ouenka
3pHEKTUBHOCTH N-1nk-2 + 3¢ EKTUBHOCTH TYrOracUTENIbHBIX CUCTEM
JyTOTraCUTENIbHBIX CUCTEM MIOCTOSIHHOTO U NTEPEMEHHOT0 TOKa
nk2-1 TeopeTnueckrue OCHOBBI KonTponbnas padora/KP2-1. SIBnenus B KoHTaKTax
MHXEHEPHBIX METOJOB pacuéra N-1nk-2 + CUJIbHOTOYHBIX armapaToB
MapaMeTPOB KOHTAKTHON CUCTEMBI
nk3-2 TeopeTnueckue OCHOBBI KonTponbnas pabota/KP3-2. OcoGennoctu
WHXECHEPHBIX METOJIOB pacyéra N-1nk-2 + | + BOCCTAHABJIMBAIOIIEICS MPOYHOCTH B IyT€ HU3KOTO
ITPOLIECCOB NP TaIEHUH JyTU HaIpsKEHUs
nk2-2 TeopeTnueckue OCHOBBI Kontponbnas padota/KP2-2. TIporneccsr
MHXEHEPHBIX METOJIOB pacqéTva V-1 + JyTOTAILIEHUS] B TYTOraCUTEIbHBIX CUCTEMAX
[apaMeTpoB yroracuTeIbHON MOCTOSIHHOTO U NIEPEMEHHOT0 TOKa
CHUCTEMBI
ap2-1 OcoGeHnHoCTH yCcpoiicTBa Jlaboparopuas padota/JIP2. UccnenoBanue
AJEKTPOMArHUTHBIX CUCTEM N-2nk-2 + 3JIEKTPOMAarHUTHOM MOJICUCTEMBI arlrapara-
MIPOTOTHIIA
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np3-1 OcoOeHHOCTH AMHAMUKH

JlaGopaTtopHas pabota/JIP3. MccnenoBanue

paboThI WJT-2mc2 JMHAMHUKHU pabOThI anmapaTra-npoToTuna

np4-1 OcoGeHHOCTH yCpOCTBa JlaGopaTtopHnas pabota/JIP4. UcciaenoBanue

KOHTaKTHBIX CUCTEM N-2nk-2 KOHTAaKTHOM CUCTEMBI U JJIEKTPUYECKOUN TyTH
annapara-npoToTHIa

apl-1 OcoGeHHoOCTH ycpoiicTBa V-2 JlaGoparopnas pabota/JIP1. HccnenoBanue

JYTOracUTENIbHBIX CUCTEM JYrOracUTENIbHBIX YCTPOWUCTB annapara-npoToTHIa

1k4-2 ITonxoas! k KonTtponsnas padora/KP4-2. KommberorepHbie

MaTeMaTH4YeCKOMY VA2 MPOrpaMMHBbIC CPEACTBA /1S MOJICMPOBAHNS 1

MO/JICIIMPOBAHUIO HU3KOBOJIBTHOTO aHaJIM3a MPOLECCOB MPH PACcYETaX KOHTAKTOPOB WU

KOMMYTAIlMOHHOT'O 000PY10BaHUS aBTOMATHUYECKUX BBIKJIIOYaTEeH

YMersb:

npl-1 DkcnepuMeHTAIBHO JlaboparopHas padota/JIP1. MccnenoBanue

OIpEeNIeNIATh XapaKTEPUCTUKU N-2nk-2 JyrOracuTeNIbHBIX YCTPOUCTB anmnapara-nmpoToTHIia

JYTOTaCUTEIIbHBIX CUCTEM

np2-1 DkcnepUuMeHTAIbHO JlaGopaTtopHas paborta/JIP2. UcciaenoBanue

OTIPEIENIATh XapaKTEPUCTUKU NJ-2rk-2 AJIEKTPOMArHUTHOH TTOACHUCTEMEI arlapara-

3JIEKTPOMArHUTHBIX CUCTEM IPOTOTHIIA

ap3-1 DxcepuMeHTalIbHO Jlaboparopnas padota/JIP3. UccnenoBanue

OIpEeNIeNIATh AUHAMHUYECKHUE VJT-2m1c2 JMHAMUKU pa0OTHI anmnapara-npoToTHIIA

XapaKTePUCTHKH

KOMMYTAIIMOHHOT'O 000PY10BaHMS

1p4-1 DKkciepuMeHTaIbHO JlaboparopHas padota/JIP4. UccnenoBanue

OIpEeIeNIATh XapaKTePUCTUKU N-2nk-2 KOHTAKTHOM CUCTEMBI U 3JIEKTPUYECKOM 1yTH

KOHTAKTHBIX CUCTEM

arrapara-npoToTUuIia
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHUS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. KP1-1. OcoOeHHOCTD sIBJIEHUI B KOHTAKTaX IPU BKJIIOUEHUHU U Pa3MbIKAHUU KOHTAKTOB C
tokoM (KonTponbsHas pabora)
2. KP2-1. SIBneHus B KOHTaKTaX CUIHLHOTOUYHBIX anmnaparoB (KoHTponsHas paboTa)
3. KP3-1. 3apauu pacu€ToB mapamMeTpoB MarHUTHBIX CUCTEM IPUBOJIOB KOHTAKTOPOB
IIOCTOSIHHOT'O U IEPEMEHHOT0 TOKA MJIM PacleNUTENEH aBTOMAaTUUECKUX BBIKIFOYATEIEH
(KonTpoabpHas pabora)
4. KP4-1. ®akTopsl, BIUSIONNE HA TUHAMUKY cpa0daThIBAHUSI KOHTAKTOPOB M MAarHAUTHBIX
pacuenureneit (KontponbpHas padota)

Dopma peanuzanuu: YcrHas popma
1. JIP1. UccrnenoBanue qyroracuTeNbHBIX YCTPOUCTB anmnapara-npororumna (JlabopatopHas
pabora)
2. JIP2. UccnenoBaHue 3J1€KTPOMAarHUTHOM MOACUCTEMBI amnapara-mnporoTuna (JlabopaTtopuas
pabora)
3. JIP3. UccnenoBanue JuHaMUKH pabOTHI ammapaTa-nporotuna (Jlaboparopaas padota)
4. JIP4. UccnenoBanne KOHTaKTHOM CHCTEMBI M AJIEKTPUUYECKOM Ty anmapaTa-npoToTua
(JTaboparopnas pabota)

2 cemecTp

Dopma peanuzauuu: ITucemenHas padora
1. KP1-2. Ouenka 3¢ (eKTUBHOCTH 1yTOTaCUTENbHBIX CUCTEM MOCTOSIHHOTO U IIEPEMEHHOTO
toka (KoHTposbHas pabora)
2. KP2-2. [Ipotecchl AyrorameHus B 1yroraCuTeIbHBIX CUCTEMAaX MOCTOSIHHOTO U
nepemeHHoro Toka (KonrponbHas padoTa)
3. KP3-2. OcoGeHHoCcTH BOCCTaHABIMBAIOLIECICS IPOUYHOCTH B yre HU3KOTO HANPSKEHUS
(KonTponbHas padota)
4. KP4-2. KoMmmnbioTepHble TPOrpaMMHBIE CPEICTBA I MOIETUPOBAHNUS U aHalIM3a MIPOLIECCOB
IpU pacyérax KOHTAKTOPOB MJIM aBTOMAaTH4eCKUX BbIKItouaTenell (KontponbHas padora)

bannbHO-pedTUHTOBas CTPYKTYpa AUCLUILIUHBI SBISETCS NPUIOKEHUEM A.
bamibHO-peNTHHIOBas CTPYKTYpa KypCOBOTO NMPOEKTA SIBJISIETCS IPUIIOKEHNEM b.

4.2 IlpoMe:kyTOYHAS aTTECTAUS 10 TUCHUILJIMHE

Oxzamen (Cemecmp Nel)
OueHka ompenensieTcss MO COBOKYIMHOCTH PE3YJIbTATOB TEKYILIETO KOHTPOJs YCIEBAEMOCTH H
MIPOMEXKYTOUHOM aTTectauuu (B cooTBeTCTBUU ¢ [lonoxeHneMm o OaIbHO-PEUTHHIOBOW cHCTEME
st cryneatoB HUY «MBON».)

Kypcosoti npoexm (KI1) (Cemecmp Nel)
Onenka ompenensercs MO COBOKYIMHOCTH PE3YyJbTaTOB TEKYIIETO KOHTPOJS YCIIEBAEMOCTH U
MIPOMEXKYTOUHOM aTTectauuu (B cooTBeTCTBUU ¢ [lonoxeHneMm o OalIbHO-PEUTHHIOBON cHCTEME
st cryneatoB HUY «M3BON».)

19



Kypcosou npoexm (KII) (Cemecmp Ne2)
Onenka ompenensercs MO COBOKYIHOCTH PE3YyJbTaTOB TEKYIIETO KOHTPOJSA YCIIEBAEMOCTH U
IIPOMEXYTOUHOM aTTecTauuu (B cooTBeTCTBUU ¢ [lonoxeHnem o OalIbHO-PEMTHHIOBONM CHCTEME
s ctyneatoB HUY «MBOW».)

Ixsamen (Cemecmp Ne2)
Onenka ompenessercs MO COBOKYIHOCTH PE3yJbTaTOB TEKYLIETO KOHTPOJIS YCIEBAa€MOCTH U
IIPOMEXYTOUHOM aTTecTauuu (B cooTBeTCTBUU ¢ [lonoxeHnem o OalIbHO-PEMTHHIOBONM CHCTEME
s ctyneatoB HUY «MBOW».)

B numiom BeICTaBIsIETCS OLICHKA 32 2 CEMECTP.

Ipumeuanue: OrieHOYHBIE MaTEPUAIIBI IO AUCIUILIMHE TPUBEACHBI B (POH/IE OL[EHOUHBIX
matepuainos OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H IJIEKTPOHHBIE H3IAHNS

1. AkumoB E. I',, benkun I'. C., T'omxenno A. I'., ertsape B. I'.- "OcHOBBI TeOpUHU 31EKTPUUECKUX
anmapatoB", (5-e u3a., nepepad. u norn.), M3garenscrio: "Jlans", Cankt-IlerepOypr, 2015 - (592 c.)
http://e.lanbook.com/books/element.php?pll_id=61364;

2. DNeKTPUYECKHE U JIEKTPOHHBIE aNIapaThl | yYeOHUK /711 By30B 10 HAIIPABICHUIO
"DNeKTPOTEXHHKA, dJIEKTpOMeXaHuka u anektporexnonorun” : B 2 T/ Pen. A. I'. 'omkemnno, FO. K.
Pozanos . — M. : AKAJIEMUS, 2010 . — (Beiciiee mpodeccuonansHoe oopazoBanue) . - ISBN 978-
5-7695-6254-9 . T.1 : Dnextpomexanunueckue anmnapatsl / E. I'. Akumos, [u np.] ; Pen. A. T.
Tomxemnno, FO. K. Po3zanos . — 2010 . — 352 c. - ISBN 978-5-7695-6253-2 .;

3. Hopenxkos U. I1.- "OcHOBBI aBTOMaTU3UPOBAHHOTO ITpoeKkTUpoBanus', (4-e, uza.), i3marenscTBo:
"MI'TY um. baymana", Mocksa, 2009 - (430 c.)

https://e.lanbook.com/book/106527;

4. IIpoekTHpoBaHUE JIEKTPUUECKUX aNIapaToB : YUEOHUK /Ul BY30B IO CIIELUATbHOCTH
"Onexrpuueckue anmnapatel” / Pen. I'. H. Anexcannapos . — JI. : Dueproaromusnart, 1985 . — 448 c.;
5. byrkesuy, I'. B. Jlyrossie nponeccsl Ipu KOMMYTaluu anekTpudeckux teneit / I'. B. Bytkesuu .
— M. : Dueprus, 1973 . — 264 c.;

6. CripaBOYHUK I10 pacyeTy U KOHCTPYUPOBAHUIO KOHTAKTHBIX YaCcTeH CHIIbHOTOYHBIX
anekTpuyeckux anmaparoB / H. M. Anonbes, u 1p. ; Pen. B. B. Adpanacees . —JI. :
Dueproaromusaat, 1988 . — 384 c.;

7. bpon, O. b. DnexTpuyeckas ayra B annaparax ynpasienus / O. b. bpon . — M-JI : T'oc.
SHEpreTUyYecKoe u3a-so, 1954 . — 532 ¢c.;

8. Taes, U. C. DnexkTpuyeckue KOHTAKTBI U 1yTOracUTENBHbBIE YCTPONCTBA alllapaToB HU3KOTO
Hanpsokenusi / U. C. Taes . — M. : Dueprus, 1973 . —424 c.;

9. benkun, I'. C. IIpoexkTupoBaHue BaKyyMHBIX JyrOraCUTEIbHBIX KaMep ¢ puMeHeHnem OBM :
Metonuueckoe nocobue o kypcy "lIpoexkTupoBaHue JIeKTpUUYECKUX anmnapaToB” Mo
CHenuanbHOCTU "DIeKTprudeckue u 3aekTponnsle anmnaparsl” / I'. C. benakun, Mock. sHepr. MH-T
MBUTY).—-M. : U3n-80o MOU, 2001 . — 56 c.;

10. DnexTpruyeckue anmaparbl BHICOKOTO HaIlpsDKEHUS : Y4yeOHoe mocoOue /i By30B MO
cnenuanbHocTH "Onektpuyeckue anmnapatel”" / Pen. I'. H. Anexcanapos . — JI. : DHeproaromusar,
1989 . - 344 c. - ISBN 5-283-04439-4 ;

11. Benemenkos, H. A. Yue6HOoe mocobue no kypey "Annapatsl BoICOKOro HanpsikeHus'": Pacuer
HaNpsHKEHHOCTU COOCTBEHHOT'O MarHUTHOT'O TOJISL IPSMOYTOJIBHBIX POBOJHUKOB KOHEUHBIX
pa3mepoB / H. A. Benemenxos ; Pen. 0. C. Kopo6kos ; Mock. auepr. un-t (MOU) . — M. : U3n-Bo
MDBU, 1984 . —44 c.;

20



12. Jlepraues, I1. A. PacueT 351eKTpOMarHUTHBIX MOJIEN : IPAKTUKYM IO Kypcy "Pacuer
3JICKTPOMArHUTHBIX TIOJIEH" 110 HAIpaBJICHUIO MOATOTOBKH OakaiaBpoB 13.03.02
"DNeKTPOIHEPreTHKa U 3JIEKTPOTEXHHUKA", MOJYJIIO ITOATOTOBKH "DJIEKTPUUECKUE U 3JIEKTPOHHBIE
armapatsl”" / I1. A. Jlepraues, E. I1. Kyp6aroga, I1. A. Kyp6aros, Har. uccnen. ya-t "MOHN"
(HUY"M3BHN") . — M. : U3n-Bo MU, 2019 . — 76 c. - ISBN 978-5-7046-2202-04 .
http://elib.mpei.ru/elib/view.php?id=10973;

13. Kypbaros, I1. A. Matematnueckoe MOAEINPOBAHNUE NIEKTPOMEXAHUUECKUX CUCTEM
ANEKTPUUYECKUX allapaToB : yuebHoe nocodue mo kypcam "MaTemaruueckoe MOJSIUPOBAHHE
AIIEKTPOTEXHUUECKUX 00BeKTOB", "MonenupoBanue 3JeKTPOMarHUTHBIX noJieit", "MexaHnu3Mbl
AJIEKTPUUYECKUX almapaToB’ MO CIEMHAIBHOCTH "DJIEKTPUUECKUE U JICKTPOHHBIE anmnapaTsl” / I1.
A. Kypb6atoB, Mock. suepr. ua-t (MOU TY) . — M. : U3narensckuii jom MOU, 2007 . — 110 c. -
ISBN 978-5-383-00092-2 ;

14. Kypbaros, I1. A. Pacdyer u npoekTHpOBaHNE MAarHUTHBIX CUCTEM BJIEKTPUUECKUX AIIapaToB :
yuebHoe rmocobue 1o Kypcam "PacueT u mpoeKTUpOBaHHE MarHUTHBIX CUCTEM 3JIEKTPOTEXHUUYECKUX
ycTpoicTB", "DIEKTPOMEXaHNUECKHE CUCTEMBI NIEKTPUYECKUX aIllIapaToB” 110 HAIPABICHUIO
"OnekTposnepreTuka u snexrporexuuka” / I1. A. Kypbaros, Hau. uccnen. yu-t "MOU" . — M. :
N3n-Bo MDU, 2016 . — 116 c. - ISBN 978-5-7046-1635-1 .
http://elib.mpei.ru/elib/view.php?id=8109;

15. Bynb, O. b. Mertoasl pacueTa MarHUTHBIX CUCTEM 3JIEKTPUUECKUX anmnapaTos. [IporpamMma
ANSYS : yueGHOE mocoOue 17151 By30B I10 CIIEHUATBLHOCTU "DNEKTPUYECKUE U IIEKTPOHHBIE
anmapatbl" HanpaBiieHUs "DIEKTPOTEXHUKA, dJIEKTpOMeXaHuKa 1 snekrporexHonorun” / O. b.
bynb . — M. : Akagemus, 2006 . — 288 c. — (Bricuiee npodeccuonansHoe obpazoBanue) . - ISBN 5-
7695-2064-7 ..

5.2 JInuieH3M0OHHOE M CBOOOIHO PacIpPOCTPaHsieMoe MPOrpaMMHoOe ob0ecriedeHue:
1. Office / Poccuiickuii makeT o(hUCHBIX IPOrpamm;

2. Windows / OnepaiionHas cuctema cemerictsa Linux;

3. Ansys / CAE Fidesys;

4. Maiing BuneokondepeHuuu;

5. Libre Office;

6. EasyMag.

5.3 UuTepHeT-pecypcesl, BKJIKOYas NPodecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH(POPMAIIMOHHO-
CIIPaABOYHbIE CHCTEMbI:

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

2. 9BC "YHuBepcurerckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. baza nanupix BUHUTMH online - http://www.viniti.ru/

4. JnexTponHasi 6udimoreka MIU (3B MDIM) - http://elib.mpei.ru/login.php

5. Undopmanmonno-cnpaBounasi cucrema «Komexc/Texakenepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomenmeHus Homep ayauropun, OcHamenue
HauMCcHOBaHue

VYueOHbIC ayAUTOPUH IS DDA-1, napra, CTOJI MpenoaaBaTens, CTyl,
MPOBEICHUS JICKIIUOHHBIX JlexunoHHas MYJIbTUMEAUIHBIN IPOEKTOP, FIKpaH, JOCKa

3aHATUN U TEKYLIETro aynurtopus Kad. MapKepHasi, HabOpbl JEMOHCTPALMOHHOTO

KOHTPOJIA "OMO3A" 000pyIOBaHUS
Y4eOHbIC ayIUTOPHH IS E-205, pabodee MECTO COTPyTHHUKA, CTOJI, CTYII,
IIPOBEJICHUS KomnbrorepHslii KOMITBIOTEP NEPCOHATBHBIM
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MPAKTUYECKHUX 3aHATUH, KJ1acc
KP u KII
Y4eOHbIC ayAUTOPUH IS E-205, pabouee MeCcTo COTPYIHHKA, CTOJI, CTYI,
[IPOBEICHUSA KommnbsrorepHslii KOMIIBIOTEP MEPCOHAIBHBIN
71a00PaTOPHBIX 3aHATUN KJIacc
Y4eOHbIe ayAUTOPHH IS E-205, pabodee MECTo COTpyIHUKA, CTOJI, CTYIL,
MIPOBEICHUS KommbrorepHsiit KOMIIBIOTEP MEePCOHATIBHBIN
IIPOMEKYTOUHOU KJIacC
aTTeCTalu DDA-1, rapra, CTOJ IIpenoaaBaress, CTyl,
JlexunoHHas MYJIbTUMEAUMHBINA IIPOEKTOP, IKPaH, AOCKa
aynurtopus Kad. MapKepHas, HabOpbl IEMOHCTPALMOHHOTO
"OMDBDA" 000pyI0BaHuUs
[Nomewmenus mst HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITEITLHON pabOTHI KommbrorepHblit MMACHMCHHBIN, BEIIAJIKA JIJIS OJICKIbI,

YUTAJILHBIN 341

KOMIIBIOTEPHAsl CETh C BBIXOOM B MIHTEpHeET,
KOMITBIOTED IIEPCOHAIbHBIN, IPUHTED,
KOHAMIIMOHED

ITomemntenus miis
KOHCYJIbTUPOBAHHMS

DDA-12,
AynuTopus

pabodee MeCTo COTPYAHHKA, CTYJI, KA IS
JOKYMEHTOB, IIKa( /U1 OAEKIbI, CTOT
MMCbMEHHBINA, KOMITBIOTEPHAS CETh C BBIXOAOM
B MHTEepHeT, HOYTOYK, KOMITBIOTED
MIePCOHAJIbHBIN, KHUTH, YYCOHUKH, TOCOOUS

ITomentenus miis
XpaHeHus: 000py10BaHuUs
1 yueOHOro MHBEHTaps

DDA-26, Apxus

CTOJI, CTYJI, HOKYMCHTHI
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

[IpoekTupoBaHue dMEKTPUUECKUX allapaToB

(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
KM-7

KM-8

JIP1. UccnenoBanue qyroracUTENIbHBIX YCTPOUCTB anmapara-npotorumna (JlabopatopHas padora)
JIP2. UccnenoBanue 31€KTpPOMarHUTHOM MoACUCTEMBI amnapara-npororuna (JlabopatopHas
pabora)

JIP3. UccnenoBanue nuHaMuky paboThl annapaTta-npororuna (Jlaboparopuas padota)

JIP4. UccnenoBanue KOHTAaKTHOM CUCTEMBI U AJIEKTPUYECKOM YTy anmnapara-npoToTuia
(JTaboparopuas padoTta)

KP1-1. OcoGeHHOCTD IBIEHUI B KOHTAKTaX MPU BKIFOUEHUU U PA3MbIKAHUU KOHTAKTOB C TOKOM
(KontponpHas pabota)

KP2-1. SIBnenus B KOHTaKTax CHIbHOTOUHBIX anmnapaToB (KonTponbHas pabora)

KP3-1. 3amaun pacuéTroB napaMeTpoB MarHUTHBIX CUCTEM IIPUBOJIOB KOHTAKTOPOB ITIOCTOSIHHOTO
U TIEPEMEHHOr0 TOKa WM paclienuTele aBToMaTHuecKux Boikitodarenei (KontponbHas
pabora)

KP4-1. ®akTopsl, BIUsONIME HA TUHAMUKY cpabaThIBaHUsI KOHTAKTOPOB X MarHUTHBIX
pacuenureneit (KonrponpHas padoTa)

Buja npoMexyToOUHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paznen KM: 1 2 3 4 5 6 7 8
pasnena JIUCITUIUINHEI Henens 4 8 12 16 16 16 16 16
KM:
1 1. O0uue Bompock
IPOEKTUPOBaHUs DA
1.1 OcHOBHBIE TOJIXOBI K
11 MIPOEKTUPOBAHUIO AIEKTPUUECKUX +
arnmapaTos.
2 2. lnxeHepHble METOIbI pacuéra
KOHTAKTHOM CHCTEMBI
21 2.1 [loHsiTHE ANEKTPUUECKOTO + + +
KOHTaKTa
29 2.2 ®du3nyeckue sIBJICHUS B + + +
KOHTAaKTax.
3 3. H)xeHepHbIe METObI pacyéTa
AJIEKTPOMATHUTHON CUCTEMBI
3.1 Pacuétsl npuBOIOB
3.1 KOHTaKTOPOB IMOCTOSIHHOTO U + +
MEPEMEHHOTO TOKOB.
392 3.2 JluHamMuKa npoIeccoB + +
BKJTFOUCHUST DJICKTPOMATrHUTOB.
3.3 PacyéT MarHuTHBIX CUCTEM
3.3 pacienuTesneii aBTOMaTHIECKIX + +

BBIKJIFOYATEIIEN.
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34 3.4 Pacuér tpanchopmaTopoB +
TOKA.
4 4. "H>)xeHEepHbIE METO/Ibl pacyéTa
TOKOBEJIYIIIEH CHUCTEMBbI
41 4.1 Pacuér napameTpos +
TOKOBEJIYIIIEH CHUCTEMBI.
492 4.2 Pacy€r HanpsskEHHOCTH +
' COOCTBEHHOTO MarHUTHOTO TOJISI.
4.3 Pacuér TerniaoBbIxX
4.3 pacienureseii aBTOMaTHIECKUX +
BBIKJIFOUATENICH.
Bec KM, %: | 15 15 15 15 10 10 10 10

2 cemecTp

Hepeqeﬂb KOHTPOJIBHBIX MepOHpHﬂTI/Iﬁ TEKYIIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHHUIIJIMHE:

KM-9

KM-
10
KM-
11
KM-
12

KP1-2. Ouenka 3¢ (heKTUBHOCTH T1yrOracUTENbHBIX CUCTEM MOCTOSIHHOTO U TIEPEMEHHOT0 TOKa
(KontponpHas pabota)

KP2-2. [Ipoueccel AyrorameHus B JyroraCUTeNIbHBIX CUCTEMaX MOCTOSHHOTO U IEPEMEHHOTO
toka (KontponpHas pabora)

KP3-2. Oco0eHHOCTH BOCCTaHABIMBAIOIIEHCS MPOYHOCTH B Iyre€ HU3KOTO HANPSKEHUS
(KontponpHnas pabota)

KP4-2. KomnbloTepHBIE TPOrPaMMHBIEC CPEACTBA IS MOJICITMPOBAHMS M aHAJIM3a MPOIECCOB IPH
pacuérax KOHTaKTOPOB WM aBTOMaTH4eCKUX Bbikitouarenei (KontponbHas padbora)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

WNnpnexc KM- | KM- | KM- | KM-
Howmep Pasznen nucuuninnHb KM: d 10 11 12
paznena Henens 4 8 12 16
KM:
1 5. H)eHepHbIe METOBI pacd€Ta 1yroracuTeIbHOU
CUCTEMBI
1.1 5.1 YcnoBue raiieHue ayru MoCTOSHHOTO TOKA. +
1.2 5.2 YcnoBus rameHus Jyry IOCTOSIHHOTO TOKa +
5.3 Pacu€t mapaMeTpoB AyroracUTeIbHbBIX CUCTEM
13 IIOCTOSIHHOT'O TOKA C CEPUECHON CUCTEMON MarHUTHOTO +
JTYThS.
5.4 Pacuét mapamMeTpoB JyrOracUTEIIbHbIX CHCTEM
14 IIOCTOSIHHOT'O TOKA C IIYHTOBOM CUCTEMOI MarHUTHOTO +
JTYThS.
15 5.5 KomOuHupoBaHHas cucTeMa JIyroraieHus Ha +
MOCTOSTHHOM TOKE.
16 5.6 lyroracutenbHas cucteMa ¢ peppoMarHuTHOM cKoOoi +
Ha MOCTOSIHHOM M MIEPEMEHHOM TOKE.
17 5.7 raBOIlI/IIjI‘aMI/I:{eCKI/Ie (bakTOps! IpU B3aUMOICHCTBUU +
JIyTH C PEIIETKOM.
18 5.8 ®u3nka NpoueccoB B3aUMOJIECUCTBUS AYTH C +

dbeppoMarHuTHON perméETKOM.
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5.9 ®axkropsl. Biaustomue Ha 3h(HEKTUBHOCTh TPUMEHEHUS

19 JyTOTaCUTEIILHON PEIIETKU. "
5.10 [NageHne HaNIpsYKEHKUS HA €MHUYHOM MPOMEKYTKE B
1.10 | nyroracurenbHOH Kamepe ¢ peppOMarHUTHBIMHU +
IJIACTUHAMMU.
1.11 | 5.11 IlepciekTUBHBIC JyrOracUTEIbHBIC YCTPOMCTRA. +
112 5.12 Pacuér qyroracUTENIbHBIX CUCTEM B AJIETA30BBIX +
BBIKJTIOYATEIISX.
113 5.13 Pacuér qyroracuTeNbHbIX CUCTEM B BaKYYMHBIX +
BBIKJTIOYATEISX.
2 6. OcoOeHHOCTH MMPOEKTUPOBAHUS TOKOOT PAHUUMBAIOILIUX
anmnaparoB
21 6.1 Mexannueckasi cucTeMa TOKOOTPaHUYMBAIOLLINX +
annaparos.
29 6.2 JlyroracutenbHas U KOHTaKTHAs! CHCTEMBbI +
TOKOOIPaHWYMBAIOUINX allapaToB.
3 7. UucneHHble METOJIbI pacy€Ta KOHTAKTHOU CHCTEMBI
31 7.1 HporpavMMHoe oOecreyeHue i YUCIEHHOTO aHaIn3a +
KOHTaKTHOW CHCTEMBI
39 7.2 TlocTaHOBKa 3371a4u Ha MOZEIMPOBAHUE KOHTAKTHOM +
CHCTEMBI
4 8. HucieHHbIe METO/IbI pacuy€Ta IEKTPOMArHUTHOM
CHCTEMBI
41 8.1 [IporpammHoe v06ecnequHe JUTSl YUCJIEHHOT O aHalln3a +
9JIEKTPOMArHUTHOM CUCTEMBI
492 8.2 [locranoBka 3alia1H Ha MOJIENNpOBAHHE +
AIIEKTPOMArHUTHOM CHCTEMBI
5 9. HucneHHble METO/IBI pacy€éTa TOKOBEAYIIEH CHCTEMBI
51 9.1 IlporpammHoOe obecrieueHue Al YUCISHHOTO aHalINu3a +
TEIUIOBBIX ITPOLIECCOB.
59 9.2 TlocTaHOBKa 337a4u Ha MOJEIMPOBAHNUE TEIIOBBIX +
IIPOLIECCOB
6 10. YucneHHble METO/IbI pacuéTa MEXaHUYECKOW CUCTEMBI
6.1 10.1 IIporpamMMHOe obecrieueHue 171l YUCICHHOTO aHalln3a +
JTUHAMHUKU Pa0OTHl MEXaHUIECKOU CUCTEMBI.
6.2 10.2 HOCTaHolsKa 3a7a44 Ha MOJEIIMPOBaHUE +
MEXaHUYECKON CUCTEMBI
Bec KM, %: | 25 25 25 25
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IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

[IpoekTupoBaHue dIEKTPUUECKUX allapaToB

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

Hepeqenb KOHTPOJBHBIX Mep0HpI/I$lTI/Iﬁ TEKYIIET0 KOHTPOJAHA YCIIEBAEMOCTH IO KYPCOBOMY

MPOEKTY:

KM-1 Bemmonnenue 5-ro pasaena: «Pacuér napaMeTpoB KOHTaKTHO-TOKOBEIYIIEH CHCTEMBD)

KM-2 Bemonnenue 6-ro pazaena: «OnpeaeneHue nmapaMeTpoB JyroracuTeIbHON CHCTEMbD)

KM-3 Bemonaenne 7-ro pasfaena: « BhIIoTHEHHE TEIUIOBBIX PAacU€TOB TOKOBEAYIINX CUCTEM B
CTaTUYECKOM U JUHAMUYECKOM PEKUMAX)

KM-4 Beimonuenue 8-ro pazzaena: «Pacuér nMHAMHUYECKUX MapaMeTpoB ammapaTa IpoTOTHIIA C

pUMEeHEeHHeM porpammHoro cpeactsa EasyMag 3Dy

Buja npomexyrounoii arrecranmu — 3ammura KII.

Nunekc KM- | KM- | KM- | KM-
Howep Paznen KkypcoBoro npoekra/KypcoBoii paboTbl KM: L 2 3 4
pasjena My p My p Henens 4 8 12 16
KM:
1 Pacuér napameTpoB KOHTaKTHO-TOKOBEIYILEN CUCTEMBI +
2 Omnpenenenne napaMeTpoB JyroracuTEIbHON CHCTEMBI +
3 BbINTOIHEHUE TETUIOBBIX PACYETOB TOKOBEAYIIUX CUCTEM B +
CTaTUYECKOM U JTMHAMUYECKOM PEKUMAX
4 Pacuér nuraMuyeckux rmapameTpoB ammapara IpoToTUIIa ¢ +
IPUMEHEHHEM IporpaMMHoro cpeacrsa EasyMag 3D
Bec KM, %: | 15 20 35 30

1 cemecTp

Hepeqenb KOHTPOJIbHBIX MepOl'lpI/IﬂTI/Iﬁ TEKYIIEIro KOHTPOJS yCIIEeBA€EMOCTH IO KYPCOBOMY

MPOEKTY:

KM-1 Bemonaenus 1-ro paznena: «/3Mepenue napaMeTpoB KOHTAKTHO-TOKOBEIYIIEH CHCTEMBI U €€
rpaduyueckoe npeacTaBIeHUE

KM-2 Bemonaenune 2-ro pasaena: «MccnenoBanue JMHAMUYECKUX MTApaMETPOB ammapaTa-mpoTOTUIIA

KM-3 Bemonaenne 3-ro pasnena: «[locTpoeHne Harpy3049HbIX XapaKTEePUCTHK alapara-mpoTOTHITA

KM-4 Bemonaenue 4-ro pazaena: «[loxydeHne pacuéTHBIM MyTEM TATOBON XapaKTEPUCTHKU

QJICKTpOMAariuTa KOHTaKTOpa UKW MAarHuTHOTO paCuCIUTCIIA aBTOMAaTUYCCKOT'O BBIKIIHOYATCIA»

Bua npomexyrounoii arrecranmu — 3amura KII.

Howmep
paznena

WNupnexc KM- | KM- | KM- | KM-
Pa3znen x BOT'O MTPOEKTa/K BOI1 paboTHI KM: L 2 > ;
a3Jes1 KypcoBOro mpoe ypcoBoH pabo Henens 4 8 12 | 16
KM:




N3Mmepenne napamMeTpoB KOHTAKTHO-TOKOBEIYIIIEH CUCTEMBI
u e€ rpaduueckoe nmpecTaBlIeHNe

HccnenoBanne JuHaAMUYECKUX ITapaMeTPOB ammapara-
IIPOTOTHUIIA

[TocTpoeHre HAarpy30YHBIX XapaKTEPUCTUK arlrapara-
MIPOTOTHUIIA

[Toryuenue pacy€THBIM MYTEM TIATOBOM XapaKTEPUCTUKU
AJIEKTPOMArHUTa KOHTAKTOPA WJIM MAarHUTHOTO PaCICUTENs
ABTOMATUYECKOTO BBIKJIIOUATEIS

Bec KM, %:

15

25

25

35
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