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Henpto ITUCUUIUIMHBI «DJIEKTPOMAarHUTHAsE COBMECTUMOCTh B AJIEKTPOIHEPIeTHUECKUX
CUCTEMax» ABJISETCA CO3JJaHWE Y CTYIEHTOB, CIELHATU3UPYIOIIUXCS B  00JIacTH
AJNIEKTPOCHAOKEHHUS MPOMBIIUICHHBIX MPEANPUATUN, TOCTATOYHO IOJHOTO MPEACTaBICHUS O
TPYJOHOCTSX, BO3HUKAIOIIUX NPU BHEAPEHUH COBPEMEHHBIX LU(PPOBBIX BTOPUYHBIX CHUCTEM B
AIIEKTPOIHEPTeTUKE, KAaK BBIIBUTH UCTOYHUKH IIOMEX, HCIBITaTh W OOECHEYHTh 3aJaHHYIO
MIOMEXOYCTOMYUBOCTh BTOPUYHBIX CHUCTeM. Kpome Toro, IUCHUIIMHA UMEET LIeNbI0 CO3/1aTh Y
CTYJICHTOB SICHO€ MPEACTaBICHUE O JOMYCTUMBIX HOPMAax HAMPSKEHHOCTHU 3JIEKTPUUYECKOTO U
MarHuTHOTO TIOJIeH, a TaK)Ke 0 HOpMaTUBHOM 0a3e TpeboBanuiit DMC.

3ajauaMu U3y4EHUs TUCUUIUTAHBI SIBISETCS:

- NPUBUTH YMEHHUS U HABBIKM IOJIb30BAThCA CIPABOYHOM JIMUTEpaTypoil i BbIOOpa
HEOOXOAUMBIX TTAPAMETPOB IMOMEXOIOIABIISIOMINX YCTPOMCTB;

- HAY4YUThb CTYJEHTOB C TIOMOINbIO TEXHUYECKOW JOKYMEHTAllMd U JIUTEPATypbl
pa3douparbcs B pabore cucreM (QUIBTpAllMd CUTHAIOB, MPHUMEHSIEMBIX B  Pa3jIMYHBIX
AEKTPOIHEPreTUUECKUX YCTPOICTBAX i 00eciedeH s TOMEX0yCTOMUYUBOCTH;

- TPAaMOTHO JKCIUTYaTHPOBATh YCTPOMCTBA MTOMEXO03AIIHUTHI U (POPMYTUPOBATH 3a/IaHUSI HA
pa3paboTKy KOHKPETHOrO YCTpOiiCTBa B CBOEW 00JIaCTH JEeATEIbHOCTH; BBIOMpATh U
HCIIOJIB30BaTh HEOOXOIUMBIE CPEJICTBA U3MEPEHUHN AIEKTPUUYCCKUX M MArHUTHBIX BEIUYHMH IS
KOHTPOJISI 3JIEKTPOMAarHUTHON OOCTAaHOBKH Ha YHEPTETUYECKOM OOBEKTE.

2. Obopyoosanue u mamepuani

AnmnapaTHble CpeJCTBa: IEPEHOCHON HOYTOYK, IPOEKTOp, UHTEPAKTUBHAS JJOCKA.
VYyebnas ayauTopus AJig IPOBEICHUS] YyUeOHBIX 3aHITHI, OCHAIIEHa 000pyJOBaHUEM U
TEXHUYECKUMU CPEACTBaMHU 00y4EHUsI.
3 Haumenosanue npakmuueckux paoom
Jist 3a0uHOM opMBI 00YUEHHUS IPEAYCMOTPEHBI CIIEAYIOLIIe TpakTuyeckue padotel: [IpakTu-
yeckas padora Ne 4 Yposuu nomex. McnonpzoBanne DMC-HOMOTpaMMBbI TIPU OMTUCAHUN TIOMEX
— 2 yaca, [Ipaktuyeckas padora Ne 6 [Tomexononasisiromue GuabTpel — 2 yaca.

Ne
Temel N3 Hux npakruue-
iy HaumeHnoBaHMe TeM AMCLUUIUIMHBL, UX KpaTkoe co- | OObem ya- cKasl OTOTOBKA,
T JepKaHne COB 4ACOB
HBI
3 CrocoObl BO3ACHCTBUSA U KaHAJbl Mepeavyu dJIeK- 2
TPOMAarHUTHBIX IOMEX
2 Onucanue >J€KTPOMarHUTHIX BIIMSHUN B 4acTOT- 2
HOU 1 BpeMEHHON 00J1acTIX
2 Pa3psipl cTaTHUECKOTO AIIEKTPHYECTBA 2
3 YpoBHH MIOMEX. Hcnonp3oBanne OMC- 2
HOMOTPAaMMBI TTPH OTIMCAHUH ITOMEX
3 DIEKTPOMAarHUTHBIE YKPAHbI 2
3 [Tomexononassrone GuUIbTPHI 2
4 DJeKTpOMarHuTHas 0OCTaHOBKA HA SHEpreTHYe- 2
CKHX Y TIPOMBIIIJICHHBIX 00bEKTaxX
6 HopmupoBanne ycnoBuii paboThl TepcoHana u 2
npoxkuBaHusi mojeid B 3oHe BausHus 1[IC u BJI
CBH
7 KauectBo  snexkTpuueckoil  SHEPrUM U €ro 2
obecrieueHue
Hroro 3a S cemecrp: 18
Hroro: 18




4. Cooeporrcanue npakmuueckux paoom
Ilpakmuueckaa paooma Nel

Cnocoovl 6030eiicmeusn u nymu nepeoauu 31eKmpoMaZHUMHbIX HOMeX
Henb: M3y4nTh MEXaHU3MBI PACTIPOCTPAHEHUS PJIEKTPOMArHUTHBIX TOMEX

OcHogubl meopuu:

B 3aBucMMoOCTH OT M€XaHHM3Ma pacCIpPOCTPAHEHUS MEXAY HCTOYHHUKOM U
NPUEMHUKOM (TTOJABEPKEHHBIMU BIIMSIHUIO LIETISIMU U ammapaTtypoit), OMII moryt
pa3aeniaThCAd Ha €MKOCTHBIE, MHAYKTUBHBIE U KOHAYKTUBHbIE. [Ipn BO3aeicTBUM
BBICOKOYAaCTOTHOI'O 3JICKTPOMAarHUTHOTO IIOJI B JAHHOW 30HE TOBOPSAT €ILIE O
HaBEJEHHBIX JICKTPOMAarHUTHBIX IIOMEXaX.

EMKOCTHBIMH 1 MHIYKTUBHBIMH Ha3biBaoT DMII, pacmpocTpansionyecs B
BUJIE
COOTBETCTBEHHO JJIEKTPUYECKOTO U MATHUTHOIO MOJIEM B HEMPOBOIAIIUX CpPEIaX.
Konnyktusaeie OMII — 3T0 momexu, BOZHUKAIONIME B OOIIMX IIEMSAX, HAPUMED,
B 3a3€MJICHUM WJIY JIIOOBIX METAUTMYECKUX KOHCTPYKIMSIX U PACIPOCTPAHSIONIH E-
cs
M0 AJIEMEHTAM DJIEKTPpUUECKO ceTu. KOHyKTHUBHBIE TOMEXU B LEMIX, UMEIOIINUX
0oJiee OJIHOTO MPOBOJIHMKA, MPUHATO JCIUTh HA TIOMEXU «IIPOBOA-3eMJIIsD» (CHHO-
HUMBI — HECUMMETpUUHbIe, 00mero Buaa, Common Mode) u «IpoBOa-TIpOBOI
(cummetpuunble, nuddepenimansHoro Buaa, Differential Mode). B nepBom city-
yae («IpoBOA-3eMIIs») HAMPSHKEHUE TIOMEXHU MPUIIOKEHO, KaK CleyeT U3 Ha3Ba-
HUSI, MEXKIY BCEMU MPOBOJIHUKAMU LENU U 3eMJIEU. BO BTOpOM - [IMex 1y pasinny-
HBIMH POBOJHUKAMH OJTHOU Lienu. PaccMOTpUM OCHOBHBIE MYTH MEPEIAUYU AJICK-
TPOMArHUTHBIX TOMEX:

1. TanbBaHU4YecKasi CBA3b. ['aTbBaHMUYECKass WM METaJUTMYECKasi CBSI3b I0-
ABJIIETCS] TOTAA, KOTJIAa J1BAa 3JIEKTPUUYECKUX KOHTYypa MMEIOT 00llee conpo-
TUBJIeHUE Z , OyJb TO Yy4acCTOK MPOBOJIA, CONMPOTUBIICHUE CBS3U WJIU JIBYX-
MOJIFOCHUK MHOTO BUJIA.
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Pucynok 1 — I'aneBannueckuit myTth nepegaun SMC



2. EMkocTHasi cBsi3b. EMKOCTHAsI CBSI3b BO3HUKAET MEXKAY JBYMSI KOHTYpaMH,
IIPOBOJHUKH KOTOPBIX HAXOJATCS MOJ Pa3IMYHbIMU ITIOTECHIIMATIaAMHU.
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PncyHc;K 2 — Emxocrnoit myTs nepegaun IMC

3. MaruuTHasi CcBfA3b. Mar"HutHas HIH HHAYKTUBHAaA CBA3b BO3HHUKACT MCKIAY
ABYMSA WJIW HCCKOJIBKUMH KOHTYpaMU TOKaA.

/y // \\ 7
220B/50T"n n i\ 1\1 H 220B/50T"n

I MW [ ==
Y Y YN\

| e P

| ! ! |

Pucynok 3 — UnayktuBHbli myTh nepenaun DMII

4. Cas3b 4epe3 3JIEKTPOMArHUTHOe u3jydeHue. OCyIIECTBISETCS MOCPEICTBOM JJIEK-
TPOMAarHUTHBIX BOJIH, MOPOXKAEHHBIX KAKUM-TTHOO MepeIaTYuKoOM (PUCYHOK 5).
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Pucynok 5- CBs3b yepe3 3JIEKTpPOMarHuTHOE U3JTy4EHNe
BHyTph mpubopa 351eKTpOMarHuTHBIE TIOMEXH MOTYT TIOMACTh COBMECTHO C TMOJIE3HBIMHU
CUTHAJIaMH WY C HampsbkeHueM nuTanus no nposogam (U , ), mubo monessim iyteMm ( E, H), a
Tak)Ke uepe3 aHTEeHHBI. B JoMoNHeHrne K 3TUM MoMeXaM, BhI3BAaHHBIM BHEIIHUMU UCTOYHHKAMH,
MOTYT BO3HUKHYTh M BHYTPEHHUE TTOMEXH, PACIIPOCTPAHSIOIINECS 110 TPOBOIAM MU B BUJIE MTO-
751 BHYTpU cuctembl. He crienyer 3a0bIBaTh, 4TO MPUOOpP aBTOMATU3ALMH MOXET OBITh OJHO-
BPEMEHHO U YYBCTBUTEIBHBIM K IOMEXaM, U CaM U3Iy4aTh MOMEXH (PUCYHOK 6)



Pucynok 6 - BHemHue u BHyTpeHHHE UCTOYHHUKHU ITOMEX, BUJIbI IOMEX, MOCTYAIOIIUX B
YCTPOMCTBO U MCXOAAIIMX U3 HEro nomex: 1 — npubop aBromatuzauuu; 2, 3 ,4— 37eMeHTHI IpU-
60opa aBTOMaTHU3alMu, BHyTpeHHUE UcTouyHUKN OMII; 5 — ceTh anekrponuranus; 6 — napopma-
IIMOHHBIE BXO/1bl; 7 — UH(GOPMALIMOHHBIE BBIXOJIbL; 8 — 3a3emiieHue; 9 — OMII, nepenatomiuecs no
KOHTYpY 3a3eMJICHUS, Pa3pslbl CTATUYECKOIO 3JIEKTPUUECTBA, KOPOTKUE 3aMBbIKaHUS B IHUTaIO-
meit cetu; 10 — 3neKTpoMarHuTHas 0OCTaHOBKA.

[IpyurHaMu NOsABIEHUSI BHYTPEHHUX IIOMEX B CUCTEME OOBIYHO SIBJISIFOTCS: HANPSIKEHHUE
nutanus ¢ yactotoi 50 I'1; u3MeHeHus MoTeHIMaaa B CETEBBIX MPOBOJIaX MUTAHUS YCTPONCTB
AIIEKTPOHUKHU; U3MEHEHMsI CUTHAJIOB B MPOBOJAX YIPABICHUS WM JUHUSIX MEpeAayd JaHHBIX;
BBICOKOYACTOTHBIE WJIM HHU3KOYACTOTHBIE TAaKTOBBIE CUTHAJIbI; KOMMYTAllMOHHBIE IPOLIECCHI B
WHAYKTUBHOCTSIX, HAIIPUMEP, B TEPKOHAX HA MEYaTHBIX IUIaTaX; MarHUTHBIE MTOJI XOJOBBIX Me-
XaHU3MOB C HAKOIIUTEISIMU HEPTUH; HCKPOBBIE PA3pPsIIbl IPU 3aMbIKAHUSAX U PA3MbIKAHUAX KOH-
TaKTOB; PE30HAHCHBIC SIBJICHUS NPU 3aMbIKaHUM KOHTAaKTOB. Kpome TOro, B yCTpoMCTBax aBTO-
MaTHU3aluid MOTYT BO3HUKHYTh U JIpyTHe 3JeKTpUdYeckre (pakTopbl, KOTOPbIE CTAHYT MPUYUHON
HapyleHus QyHKIMOHUPOBAHUS: 3TO MEPEXOAHbIE COMPOTHUBIICHUS B KOHTAKTAX; IIIyMbl aKTHB-
HBIX U TACCUBHBIX 3JIEMEHTOB; Jpeii( mapaMeTpoB 3JIEMEHTOB; pa30poc BpEMEHH KOMMYTAIlUU B
JIOTUYECKUX YCTPOWCTBAaxX; MCUYE3HOBEHHS CUTHAJIOB IpU Iepefade; SBJIECHUS OTpPaKeHUs B
JMHUSX; BUOpaluu U MUKPOQOHHBIN 3 (PEKT B KOHTAKTaX; MbE303JIEKTPUUECKHE CMEIIECHUS 3a-
PAIOB TpU CKaTUM M M3TMOAX HM3OJSAIMM; KOHTAKTHBIE HAIPSDKEHHS; CXEMORJIEKTPUUYECKHE U
TEepMO3JIeKTpruUecKre 3(P(PEKThl B TOUKAX COSAMHEHUS IPOBOIHUKOB M3 PA3IMYHBIX MaTepHaIOB
(HampuMep, KaXJ10e MECTO CIaifKu, CKPYTKH WM pPe3b00BOE COCIMHEHHE JBYX Pa3IMYHBIX Ma-
TEpUAJIOB MPEJCTABISAET COOOH TEPMOIIEMEHT, TEPMOHAINPSKEHUE KOTOPOro U3MEHsSeTCs Mpu-
mepHo 10 40 MxB npu nzmenenun temnepatypsl Ha 1°C). DT BO3MOKHBIE MMapa3uTHbIe 3P Pek-
Thl HEOOXOJMMO YUHMTHIBAThH NP Pa3pabOTKE U U3TOTOBJIECHUH AJIEKTPOHHBIX CPEJCTB aBTOMATH-
3alliM U COOTBETCTBYIOIIMMHU MEpaMHy, HapUMep, MMOAABIEHUEM, HY)KHO OTPaHUYUTh UX BIIUS-
HUeE.

KOHTPOJIBHBIE BOITPOCHI
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Ha3zoBute IIPHUYXHELI ITOABJICHUA BHYTPCHHHUX ITOMCX B CUCTCMC.

2. Hepe‘{I/ICHI/ITC BHCIIHUC U BHYTPCHHUC HCTOYHUKH ITIOMCX, BUABI IIOMCX,
IMOCTYIIAOIIUX B YCTpOﬁCTBO U UCXOIAIINUX U3 HCT'O ITOMCX.

3. TlosicHuTE OCHOBHBIC MEXaHH3MBI PacCcipOoCTpaHCHUA IIOMCX.

Ilpakmuueckas paooma Ne2

Onucanue AICEKMPOMaACHUMbLX GJIUAHUIL 8 YACMOMHOU U 8peMeHHOﬁ oonacmsax

Heab: u3yuyuTh MpeACTaBICHUE NEPUOAMYECKUX U HEMEePHOIUYECKHUX
(GYHKIIMI BpeMeH! B YaCTOTHOM 00JacTu

OcHoebl meopuu:

IIpeacraBienne nepuoanyeckux (PyHKIUl BpeMeHH B YACTOTHOM 00/1aCTH.

Psin @ypre.

CunycouganpHble WM KOCHHYCOUJAJbHbIE IOMEXH (rapMOHHMYECKHE
IPOIIECChl) MOTYT OBITh MPEJCTABICHBI KaK BO BPEMEHHOM, TaK U B YaCTOTHOM
obnactax HemocpeAcTBeHHO (puc.l). B  wacrotHoif obmactu mnomexa
XapaKTepU3yeTcs YII0BOM 4acTOTOM ® U 4acTOTOM KoJjiebaHuit f = w/2r .

HecunycounanbHble nepuogudeckie GyHKIMU - HalpUMep, NHI000pa3HOn
WIN TPSAMOYTOJIbHOM (POPMBI MMITYJIbChl HANPSKEHHUS] WM TOKA BBIIPSAMUTENEH
KOTOpBIE, B HEKOTOPBIX CIIy4asiX, BO3SMOKHO OMMUCATh aHATUTHYECKH, - MOTYT ObITh
IPEICTABIICHBl B YACTOTHOW O0JACTH Kak OECKOHEYHasi CyMMa CUHYCOUIAJIbHBIX
Y KOCMHYCOUJIAJIbHBIX KOJIeOaHuil, T. €. psinoM Dypee.
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Pucynok 1 — IIpencraBiienne CHHyCOMAAIBHON TOMEXH BO BPEMEHHOU U
JaCTOTHOM 00JIacTsIX

Hanpumep, MOXHO TmpeacTaBUTh ceO€ HECUMMETPUYHOE HaNpsHKEHUE
NPSIMOYTOJILHOM (POPMBI BO3HHUKIIMM KaK HaJIOKEHHWE OCHOBHOTO KOJeOaHUs U
OCHOBHOM 4acToThl f, =1/T ¥ OECKOHEYHO MHOTUX TapMOHHMYECKUX KOJIeOaHUM
u, ¢ yacrotamu v f, 3aBUCUMOCTb aMILTUTY/IbI OT/IEIbHBIX KOJICOAHUN OT YaCTOTHI
MIPEACTABISIET COOOM JTUCKPETHBIM JHHeWdaThiii criekTp (puc. 2) Hammenbinas
BCTpEYAIONIAsiCsl B IMHEHYATOM CIIEKTPE YacTOTa - OCHOBHASI YaCTOTA.



YacToTbl BBICHIMX TapMOHMK SBJISIOTCA 3HAYEHUSAMM, KPATHBIMU JTOU
OCHOBHOM 4acToTe, Hanpumep f, =3f,.

u(t) mt U (f¥) Upnt
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Pucynox 2 — [lepuonnueckast HeCUHycOuAaIbHAS (QYHKIUS

Ananmutudecku psag Dypbe 000H (PYHKIIMM BpPEMEHH MOXKET OBITh
MPE/ICTABIICH B PA3JIMYHBIX (hopMax:

Hopmanvuas:

ut)=U, + > (U, cosnet +U, sin nat),

n=1

U, =Tg;[u(t)cos(na)lt)dt, U, :ng!u(t)sin(na)lt)dt, U, =%.T([u(t)dt. (1)

Koaddummentsr U, u U, - aMIDIUTYyABl OTICNBHBIX KOJCOAHWMIA.

n

CocraBnsmomas U, COOTBETCTBYET CpEIHEMY apU(PMETHUECKOMY 3HAUYEHUIO
(GyHKUMY BpeMeHHU (ITOCTOSIHHASI COCTABIISIONIAs ).

Amnaumyono-¢gpazoeas:  Tak Kak CUHYyCOMJAJIbHBbIE  KoJieOaHusi C
COOTBETCTBYIOIIUM (DA30BBIM CIOBUIOM MOTYT OBITb NPEACTABICHBI M Kak
KOCHHYCOMIalIbHbIe, HanmpuMep sin(90° + ) = cosa, BMECTO HOPMAJIbHOM (HOpMBI
4acTO MPUMEHSIOT aMIUIUTYAHO-(a30BYyI0 popMy:

ut) =U, + > U, coset +¢,), (2)
n=1
rme U =yU?+U7?; @, =-arctgU, /U,)

Komnnekcnas.
Ecnu  nononHsATh BBIIIETIPUBEACHHBIE YPaBHEHUS MHHUMOW YacThlO U
3aMEHHUTh TPUTOHOMETPpHUECKUE GyHKIHU 110 popmMyite Diinepa cosx + jsinx = e

HKCMOHEHLIUAJIbHBIMU (QYHKIUSMU, MOJIy4aeM YpaBHEHHE B KOMIUIEKCHOU (hopme:

ut)= > Ce™ =C,+ > (C, ™" +C_ g™, (3)

n=-0 n=1

ej‘/’n :Cnej(p" , n:O,il,iZ,

.
Ine C, (tnhw)= % j u(te "dt=|C,
0
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Pucynok 3 — AMIMTYAHBIN U (Pa30BBIN CHEKTPHI KOMIUIEKCHOTO psJia
Dypbe

Tax kak ¢GyHkmus u(t) Oyaydw TpencTaBiieHHAas KOMIUICKCHBIM PSIOM
dyppe  (3) OCTACTCAd JECHUCTBUTEIBHOM, TO B IIPABOM YAaCTU BBOASATCS
OTpULIATEIbHBIE YAcCTOTHl (YTOOBI MHHMBIE YaCTH COKPATHIHNCh). Y4YeT
OTpULIATEIBHBIX YaCTOT MPUBOAUT K JBYCTOPOHHEMY cHekTpy (puc.3).
W nenTuyHble BENIECTBEHHBIE YacTH OOOMX ciaraeMbiX B (3) 3a 3HaKOM CyMMBbI
(1711 TOJOKUTENBHBIX M OTPUIIATENIBHBIX YacTOT +nw,) 00pa3zyroT (U3UYECKU

U3MEPHUMYIO aMIUTUTy Ry U, TpuIeM
|C+n|+|C—n| =U, , G =U,.

[Ipu ananmze OMC BMecCTO JIBYCTOPOHHEIO MAaTEMATHYECKOTO CHEKTpa
C, = f (¥nw,) Jalie BCEro pacCUUTHIBAIOT OJHOCTOPOHHMU «(U3MUYECKUI» CIIEKTP

2 C, |=f(tnw) TONBKO [ IIONOKUTECIBHBIX I, AMIUIUTYIBl KOTOPOIO

OTINYAIOTCA Ha KOADPHUIIMEHT 2 OT aMIUIUTY/] IBYCTOPOHHETO CIEKTpa. 3HAUCHUS
aMIUTUTYJ OJHOCTOPOHHETO CHEKTPAa U3MEPUMbI, OHU COBNAJAIOT CO 3HAYCHUSIMU
KO3 (PHUITMEHTOB KOCUHYCOUIATBHOU (POPMBI, T.€. COOTBETCTBYIOT 3HAUUTEIbHBIM
4acTsM BEKTOPOB MIEPEMEHHOTO HANIPSIKEHUS TOW K€ YACTOTHI.

B 3akmroueHne Ha pUCyHKE 4 TIOKa3aHbl HMMITYJIbCHI MPSMOYTOJBHOU
GbopMBI IBYX MEPUOAMYECKH H3MEHSIOMIMXCS HANPSXKEHUN OJHOM W TOU IKe
OCHOBHOHM YacTOThI, OJHAKO PA3IUYHON CKBaXHOCTH, M OTHOCSIIUECS K HUM
JUHeW4YaTble CHEeKTphl. M3 BhINIECKa3aHHOTO MOHO YCTAHOBHUTH CJEYOIIEE:
HaWMEHbIas yactoTa f, SBJISETCS OCHOBHOM 4acTOTOM. E€ 3HaueHHe CBSI3aHO CO

3HaueHueM nepuona 1. f, =1/T

AMIUIMTY/IBI BBICIIMX TapMOHHUK MOSIBJISIOTCS ¢ OAWHAKOBBIM WHTEPBAJIOM
Af = f, =1/T WX 4aCTOTBI KpaTHBI OCHOBHOM 4yactoTe f =nf

PH}I CDpre I TIOCIICJOBATCIIbHOCTHU MMPAMOYTOJIBHBIX HWMITYJIBCOB HMMCECT
BUA:

~onrr

ut)=U, %{H 2y 2T (Sin 2r_]|_mcosna)lt +(1—cosznTMjsin na)ltﬂ
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Pucynok 4 — JluHeWuarsle  CIEKTPhl  JABYX  I[EPHOAUYECKHUX

ITOCJIEA0BATEIBHOCTEN IPSAMOYTOJBHBIX HMMITYJIbCOB HAIPSHKEHUM C  JIMYHOU
ckBaXHOCTBIO (1:2): ¢yHkuumsa Si(x) - orubaromias CHEKTPaJbHBIX aMIUIUTY]
(crutomHas kpuBasi); ¢yHkuusa 1/ f - ormbaromas QyHkiuu Si(x) (MyHKTHpHAs
KpHUBast)

Koadpdunmentst  (cnexkrpanbHble  aMIuidTyabl)  (0€3  MOCTOSIHHOM
COCTAaBJISIONICH ) OnpeesitoTcs HOPMYIIOii:

U -2u z sin(nzz/T)
T (nzzlT)

Orubaroniasi CIEKTPAIbHBIX aMIUTUTYH clieayeT QyHKIuu Si(x) =sin(x)/x.
[lepBoe 3HaueHue HyJs STOM (PYHKUHMH COOTBETCTBYET OOpaTHOW BeTUYUHE
JUTUTEIIbHOCTH UMITYJIbCa

£ =1/

Jlpyrue HyJneBble 3HAUCHHS CIeayloT ¢ uHTepBasoM nf*~. Ha mpakrtuke
HYJIEBBIE 3HAUECHMSI TIOSIBJISIIOTCS HE CTOJIb SIBHO BBIPAKEHHBIMM, KaK Ha pPUCYHKE 4,
TaK KaK M3-3a HEU30eKHBIX aCUMMETpPUM (Hampumep, SKCIOHEHIMAIbHbIX
HapacTaHUH U craja NpsIMOYToJIbHBIX UMITYJIbCOB) OHH CIJIa’KUBAIOTCS.

[ToctosiHubll KO3 uuMeHT npu ¢yHkuu  Si(x) paBHbId  2U z/T 1pu
HEM3MEHHOM TNEpHOJie MPOMOpPUMOHANeH  miom@aan ummyinbca U r. Takum
00pa30M, BBICOKHE Y3KHE UMITYJIbChI IPH HU3KUX YaCTOTaX MOTYT UMETh TaKOM ke
CHEKTp, KakK HHU3KHe [mHpokue. [loaToMy B BBIIIENPHUBEACHHOM IpUMEPE
CHEKTpaJbHbIE AMIUIUTYAbI W3-32 MeHbIIEH Ha 50% IIomaay UMITYyJIbCOB UMEIOT
TOJIBKO MOJIOBUHHOE 3HAUCHHUE.

Orubaroniass aMmiauTyn (QyHKIUU Si(x) ectp Qynkmus  1/x s
NPSIMOYTOJIBHBIX UMITYJIBCOB ¢ O€CKOHEUHO OOJBIION IMTENbHOCThIO nepuona T
CHEKTpalbHbIC JIUHUM U MAKCUMyMbl QYHKIMU Si(X) OECKOHEUHO COJIMKAIOTCH.
[Tomy4aetcst u3BecTHBIN criekTp 1/ f cTynmeH4aTon QyHKIIHH.



[TogoOGHBIM 00pa30M MOXHO PACCMOTPETh U ApPyrue (POPMBI UMITYITHCOB C
JPYTUMHU  OTMOAIOIIMMHU, HAMpPUMEpP, TPEYroJIbHbIE UMITYJIbChI, OTHOaroIas
KOTOPBIX BhIpakaeTcsi PyHKIUEH Si’(x)

IIpencraBiienne HenmepuoauYecKuX PyHKIMA BpeMeHN B YaCTOTHOM 00J1aCTH.
HNurerpan ®ypsne.

Psan ®ypbe pomyckaer NpeacTaBI€HWE B YACTOTHOM OOJACTH TOJIBKO
nepuoauyeckux  (QyHKUMid BpeMmeHH. (OJHaKO 4YacTo HMEKT Jelo C
HEMEePUOINYECKUMHU GyHKUHSAMU, XapaKTEPHBIMH, HaIpumep, JUTSI
KOMMYTAIlMOHHBIX  IPOLIECCOB, MOJHHHM  WIM  Pa3psioB  CTaTHYECKOTO
JIEKTPUYECTBA U T. 1.

[Ipu onpeneneHuu cHeKTpa HENEPUOJUYECKOW HUMIYJIbCHOM (QyHKIMU
BBIMIOJIHUM IIPEJEIbHBINA MEPEX0/, BOCIOJIb30BABIINCh  KOMIUIEKCHON (hopmoi
3anucu  psjga Oypee 11 nepuoandeckux GyHKIUN (peaesbl MHTETPUPOBAHUS —
12 u +1/2):

n=

. N=-+4c0 1 +T/2 . .
u(t),, = >, Ce!™=> {? _|.u(t)e‘”‘“’ltdt}e”‘“’lt

n= n=-o -T/2

g

8

Tak kak B JuHeW4yatoM crnekTpe psga Dypbe pacCTOSTHUE MEXKIY
CHEKTPAIbHBIMU JINHUSIMA COOTBETCTBYET

A =Aw/27 =1 =1IT
Mo>xHO TakXe 3anucarh

1 noie +T/2 . _
U, =5 > {Aa) j u(t)e-'"aﬁ‘dt}ew
n=—o -T/2
Jlamee BBIIOHSAETCS NMPEIEIIbHBIN NIepexo Ipu T — o0 U Aw — 0. Ilpu a3TOM
KOHCYHOC PACCTOAHUC MCIKAY CIICKTPAJIbHBIMHU JTHHUAMHA A® 3a 3HAKOM CYMMBI
IICPCXOJUT B 6€CKOH6‘-IHO MaJIOC paCCTOSHHC da), AUCKPCTHAsA IICPCMCHHAA NA@w
B HEMPEPHIBHYIO TMEPEMEHHYI0 @, a CyMMa — B HMHTErpal. Takum o00paszom,

noyty4aroT uHTerpan Oypwe g Henepuoandeckon GyHKIuu:

- 1 P/ o0 ) )
U(t) enep. = 1M u(t)nep :2— j(]u(t)e‘“’fdt)el“"da)
S

T X (@)
Aw—0

rae X(o)= J'u(t)e‘i”’tdt - mpencraBisier coboi mpeobOpazoBanue Dypne
dbyHKIMM u(t) Ha3pIBa@MOE CHEKTPAIbHOW IUIOTHOCTHIO U(t); ‘X(w)‘ HOCHUT

Ha3BaHUE TJIOTHOCTHU pachpeeNieHus: aMIuuTya. J{ins Henepuoanueckon pyHKITUU
u(t) obpatnoe npeodbpazoBanne Oypre UMeET BU/:



_ 1 Ty joot
u(t)—EJ;X(a))e’ dt

CrnenosarenbHo, peodpa3zoBanue Oypbe U ero oOpaiieHrue B3auMooOpaTHbI
C TOYHOCTBIO 10 MHOXKUTENS 1/27 .

Ha3Banue «cnekTpanbHasi IUIOTHOCTB» MPOUCXOJUT OT TOTO, YTO
CHeKTpaibHas (PyHKIUS X(w) WIEHTUYHA JHHEeWYaToMy crekTpy C,,

OTHECEHHOMY K PAacCTOSHUIO MEXKJIy COCEOJHMMM 4YacTOTaMH. Tlak Kak
T =1/Af =27/ Aw, IOIIy4aeM

. +T/2
C, = Af j u(t)e dt
-T/2
Ecim otHecTH AMIIINTY ObI Cn K Af u 06p330BaTI> NpcaAcjibHOC 3HAYCHUC

st T —> oo (COOTBETCTBEHHO Af — 0 ), MOJy4drM

lim—" = [u(t)e’dt = X (@),
Aw -
T oo
Af -0
HNHa4dc FOBOpH, CHGKTpaJ'IBHyIO IIJIOTHOCTD.

Ecnu, nHampumep, nuHeHuarslii crektp C, H3MepseTcs B BOJIBTaX, TO
CIIEKTpalibHasi IUTOTHOCTh X(w) CPaBHUMOTO OJHOKPATHOTO TMpoIlecca HMMEeT
pasmepHocTs B/T'm.

O4eBUIHO, HENEPUOAUYECKUE MPOLIECCH] TOKE MOTYT OBITh HPEJCTaBICHbI
KaK HaJOXEHHE CUHYCOMAAIBHBIX UM KOCUHYCOUAAIBHBIX KojeOaHnuid. OIHaKo B
OTJINYME OT MEPUOJNYECKHUX MPOLIECCOB 31€Ch YUYACTBYIOT BCE YACTOTBHI OT —oo JI0
+o ¢ ammmTygamu X (w)df .Tak Kak TpW OJHOKPATHBIX IMPoIeccax
colepikamasics B OJHOM HMITYJIbCE KOHEYHAsh HHEPIHsl paclpenessieTcs Ha
OECKOHEYHOE MHOXXECTBO 4YacTOT, TO AaMIUIMTyJa OTIAEIbHOM CHEKTPaTbHON
COCTaBIJISIIOLIEH JODKHA ObITh OecKOoHeyHO Manod. YtoObl u30exarh 3TOU
HEOIIPEACIEHHOCTH, OTHOCAT DHEPIUI0 UMITYJIbCA K YAaCTOTE U IIOJIYYarOT, TAKUM
00pa3oM, CHEKTpaJIbHYIO MIIOTHOCTh, MPEAeNIbHOe 3HaUeHuEe KOTopol mpu Af — 0
OCTaeTCsl KOHEUHBIM U KaK pa3 COOTBETCTBYET IpeoOpazoBanuio Dypee.

KOHTPOJIBHBIE BOITPOCHI:

Kakumu mapameTpaMu xapakTepusyercs nmoMexa B 4aCTOTHOM 00acTu?
Onuirre CHHYCOUIaIbHYIO IOMEXY BO BPEMEHHOM U YaCTOTHOM 001acTsX.
Onuiure NeproANYECKYI0 HECUHYCOUIATbHYIO (DYHKIIHUIO.
[IpeacraBeTe ananutudecku pan Oypwe a10001 GyHKIMH BpeMEHU B pa3iuy-
HBIX (hopmax.
5. B kakux cinyuasx Psg ®@ypse gomnyckaer npeictaBieHUE B YaCTOTHOM 00Jia-

CTH HEMEPUOANYECKUX PYHKIUN?

e



Ilpakmuueckaa paboma Ne3
Pa3paovr cmamuueckozo 3n1ekmpuiecmea

He.]'lb: N3Yy4YUTb MCXAaHHU3Mbl BO3SHUKHOBCHUA pa3pAd0B CTATHYCCKOI'O JJICK-
TPHUUICCTBA

Ocnoebl meopuu:

[log pa3pspgamMu CTaTUYECKOTO JJIEKTPUYECTBA IMOHUMAKOT  MPOLECCHI
BBIDABHUBAaHUS 3apsAJ0B MEXAY OTICIbHBIMH TEJIaMH, HECYLUIMMHU pa3HbIE
ANeKTpocTaTndeckue 3apsabl. OHM OOBIYHO CONPOBOXKIAIOTCA KOPOTKHUMH U
UCKPOBBIMU  pa3psAHbIMH  SIBICHUSMU. [IpM BO3HMKHOBEHHH HCKP MOTYT
BOCIIJIAMEHUTHCS TOPIOYHE Ta3bl WM Maphl, & BBI3BAHHBIE pa3psaaMy TOKH U MOJS
MOTYT IIOBPEIUTh DJJIEKTPOHHBIA 3JIEMEHT, BBIBECTH W3 CTPOsI AJIEKTPOHHOE
o0opyloBaHME WM HapyluTh ero paboTy. [lepBoe Ha3BaHHOE BO3ICIICTBHUE
OTHOCHTCS K 00JIaCTH M0Kapo- U B3phIBOOE30NAaCHOCTH, a MOCJIEHUE — K 001acTu
AIIEKTPOMAarHUTHON COBMECTHUMOCTH.

3apsAbpl CTATHYECKOTO JIEKTPUYECTBA MOTYT BO3HUKATh 3a CYET MHIAYKLIMH U
TPEHUSL.

PucyHok . 1 DnekTpuzanus 3a cuer PucyHok 2. DnekTpusanus 3a cueT
WHIYKIINU TpEHUS

Pucynok 1 HarisiiHO MOSICHAET MPUHLMIN 3JIEKTPU3ALUM MYTEM WHIYKIHH.
[IycTh 3neKTpUYeCcKr HEUTpaAJIbHOE TENO B momamgaer B 3J€KTpOoCTaTUYECKOE MOJIE,
oOpa3zoBanHOoe nByMs 3apsokeHHbIMH Temamu A u C. Ilpm stom B Tene B
MIPOUCXOAUT TOJIIpU3aLus 3apsaaoB. Eciii 3aTemM OTBECTH OTPUUATENIBHBIE 3apsibl
teqa B Ha Temo C yepe3 mpoBOAHUK, TO Teino B ocTaHeTcss 3apsKEHHBIM
MOJIOKUTEIBHO, TAJKE €CJIM BHEITHEE M0JIE UCYE3HET.

HaunbGonee yacto BO3HUKAIOT OJEKTPOCTATHUUECKHUE 3apsiibl  MyTEM
AIEKTpU3AIMU Tel TpeHueM (pucyHok 2). OHa BO3HUKAET, €CJIU JBa Pa3udHbIC,
MepBOHAYAJILHO HENTpaIbHbIC TeNa A U B conpukacaroTcs, TpyTcs ApYr O Apyra, a
3aTeM pazbeAuHSIOTCS. OQHO TENO MEPENAET JIEKTPOHBI APYrOMYy M 3apsKaeTcCs
MTOJIOKUTEIIBHO, & IPYTO€ TEJO, MOJIyYas 3JIEKTPOHBI, 3apsiKaAETCsl OTPULATEIBHO.



Toku B mpomecce 3apsaa COCTABISIOT OT coTeH mukoammep 1001072 A mo
HecKonbkux Mukpoammep 10° A, a snekrpudeckue 3apsaasl — ot 3 HKi 10 5 MK
Pa3HOCTh MOTEHIIMAIOB MEXK/y T€JIaMH OTIPEIEISIETCS MOCJIe OKOHYAHHUS Mpolecca
paszeneHus 3apsA0B OTHOIIEHUEM MpuoOpeTeHHOro 3apsina Q k emkoctu Cap Ten
mexay coboit: Uag=Q/Cag. B ¢BsI3u ¢ TeM YTO BeIMYHMHA E€MKOCTH MEKIY
3apsHKEHHBIMU TeJIaMU O4eHb Masia (HECKOJIbKO MUKo(dapaid), HAMPSKEHUE MEXKIY
TeJlaMH MOXKET JIOCTUTaTh O4eHb OoJybiux 3HadeHui (10 10-20 xB). IIpumepsr
ANIEKTPU3AIMU TEJl TPEHUEM MPUBEICHBI B Tabuile 1.

Tabnuna 1
3HavYeHUs HAMPSHKEHUH, BOZHUKAIOIINX 34 CUET TPEHUS
Ha Pa3JIMYHbIX TeJIax
[IpruriHBI BO3BHUKHOBEHUS Hanpsxenue, B
1. YenoBek, UAyIIKi MO Oy TUHOJIEYMa 200-9000
2. M3BnedyeHne MUKpPOCXEMBI U3 IUIACTUKOBOIO MaKeTa 1o 20000
3. M3BiieueHrE MUKPOCXEMBI U3 NEHOILIACTOBOU TaphI o 11000
4. YenoBek, HOYIIHHA 110 HEHIOHOBOMY KOBPY 10000-15000
5. Yenogek, paboTaroiiuii 3a BEpCTaKOM 100-3000

Ha pucynke 3 npuBeseHa 3aBUCUMOCTh IOTEHIANIa YeJIOBEKa IPU X0p0€ 110
HOJTy MIPH MPOXOXKJIEHUHU 6 M 10 NOJTYy € TOJUBUHMWIXJIOPUAHBIM (1) U pe3uHOBOM
(2) mokpbI-THEM.

3HAYEHHUs HANPSDKEHUI, U3MEPEHHBIE HA OAHOM W3 NPEIIPUATUI
AIIEKTPOHHOM IPOMBILIJIEHHOCTH MPU BIAXKHOCTH Bo3ayxa 24 % u temneparype 21
C.
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Pucynok 3 - 3aBHCHMOCTB OT BIKHOCTH P moTeHImana yenoBeka
pu X0Ab0€ Mo Moy

C DJCKTPOHHBIMH JETalsIMH, MHKPOCXEMaMH HE0OXOAUMO OCOOEHHO
OCTOpOXXKHOE  oOparieHne, dYroObl  m30eraTb WX  IOBPEXKJICHHS  H3-3a
AIEKTPOCTATHYECKUX MOBpekaeHUi. (Ocoboe 3HaueHHWe TMpU OOpaIICHUU C
MHUKPOCXEMaMHU UMEET JICKTPOCTATUUECKUM 3aps]l Tela yeraoBeka. Teno denoBeka
oOmmagaet eMkocThi0 oTHOcUTENBbHO 3eMin C=100-300 n®. Eciau yenoBek UIeT o
MOy C CUHTETUYECKUM IIOKPBITUEM, TO 3Ta €MKOCTh MOXET 3apsauThCs 10
Umax=15 kB 1 HaKONIUTB SHEPTHUIO:



W:(C’Uzmax):2:(10—30) mJx.

[Ipu npuOMIKEHNH 4YelIOBEeKa K 3a3eMJICHHOMY KOPIYCY 3JEKTPOHHOTO
npubopa TMpou3oiieT HUCKpoBOM paspsia. Kaxnaplii  paspsn  cTaTHYECKOTro
AIIEKTPUYECTBA COMPOBOXKIACTCS ANEKTPHUYECKUM U MATHUTHBIM TOJISIMH.

OCHOBHBIMM ~ METOJaMH  MPEAOTBPAILCHUS  BPETHOTO  BO3ICHCTBUS
AIIEKTPOCTATUYECKUX Pa3pAIOB SBISIOTCA TPEAOTBpAIICHUE W OTpaHUYCHUE
HAKOTUICHUS 3apsAI0B, OTBOJ WJIM HEUTpalu3alus Mapa3uTHBIX 3apsSA0B, CBEICHUE
K MUHUMYMY TIOJIEBBIX U Pa3psAIHbIX 3PPEKTOB.

B tabnure 2 npuBeAeHb OCHOBHBIE TAPAMETPBI AJIEKTPOMATHUTHBIX
UMITYJTBCOB PA3TUYHON TPUPO/IBL.

Tabnumna 2
[TapameTpsbl 371€KTPOMarHUTHBIX UMITYJILCOB
Momnuus Ha Paszpsin KommyTanuonueie
pacCTOSIHUM OT MeCTa CTaTUYECKOTO [Ipouecce! B
yaapa, M AJIEKTPUYECTBA HA | BJIEKTPOIHEPIETUUECKUX
[Tapamerp paccTosIHUA YCTPOMCTBAXx Ha pac-
OT KaHaza paspsaa, | crosauu 10 m ot ye-
CM TPOMCTBA
10 100 10 20
E, kB/m 100-300 40 4 1 1-100
H, A/m 1000— 160 15 4 10 300
3000
T, HC 1000 100 0,2 20 10-50
0
Yacrora
criekTpa I xI'm— 5 MI'n no 1 ITno 1-100MTI'1t
OO0macTb JlokanbHasi, Toueunas, JlokanbHas, 1eCATKU
JIEUCTBHUSL | HECKOJIBKO HECKOJIBKO METPOB
KUJIOMETPOB CaHTUMETPOB
KOHTPOJIBHBIE BOITPOCHI

1. TlosicHUTE NPUHIIMT JICKTPU3ALMNHU TyTEM UHIYKIIHUH.
2. TlosicHUTE PIIEKTPU3AINIO TET TPEHUEM.

Ilpakmuueckaa paboma Ned

Ypoenu nomex. Hcnonvzoeanue IMC-nomozpammsl npu onucanuu nomex

Ieab: U3ydnTh KOJTMYECTBEHHYIO OIEHKY JICKTPOMArHUTHOW COBMECTHUMO-
CTH C HCTIOJB30BAHUEM JIOTapU(YMHUUECKUX MACIITA00B

Ocnoevl meopuu:




J1J1s1 TOTO TOTKHBI OBITH H3BECTHBI:

— DJIEKTPOMAarHuTHas 0OCTaHOBKA, XapaKTePU3YIOLIAsCs aMIUIUTYIHBIMU U YaCTOTHBIMU
CIIEKTPaMU HAMPSHKEHUM U TOKOB UCTOYHUKOB NTOMEX, HAIPSKEHHOCTHIO OJIS;

— MEXaHH3M CBS3H U €€ KOJIMYECTBEHHAs OlleHKa B BHJIe KOA((UIIMEHTOB 3aTyXaHUs WIN
nepesaTouHbIX QyHKIUH;

— BOCHPUMMYHMBOCTh WJIM YYBCTBUTEJIBHOCTh MPUEMHHUKA MOMEX, XapaKTEePU3YIOLIAsCs
MMOPOTOBBIMH 3HAYCHHUSMH MTOMEX B (PYHKIIUU OT YaCTOTHI MU BpeMeHu [ 1,5,6].

JI71s1 KOTMYEeCTBEHHOM OIEHKH 3JIeKTpoMarHuTHOM coBMecTumoctu (OMC) monb3yroTcs
jJorapupMUUECKUMU MacHITabaMu HaNpsHKEHUH, TOKOB, HAMPSKEHHOCTEH 3JEKTPUUECKOTO WU
MarHUTHOT'O I10JIsl, MOIITHOCTEW B OTHOCUTEJIBHBIX €AMHMIIAX, YTO IIO3BOJIIET HATJIAHO MpeAcTa-
BUTh COOTHOIICHUS BEJIWYMH, OTIMYAIOLIMXCS HA MHOTO MOpsAnkoB. Pazmuuator jmorapudm ot-
HOIIICHUS] YPOBHSI M CTENEHU NEpe/layd MOMEXU. YPOBHH OIPEACNIAIOT OTHOIICHUE BEIUYUHBI
(HarpuMep, HanpsokeHus Ux) K MOCTOSHHOMY 0a30BoMy 3HaueHHto (Hanpspkerus UQ), koTopoe
gacto 3agaercs B equHunax: U0 = 1 MxB u T.1..

Crenenp nepenauyu OnpenesieTcss OTHOIEHUEM BXOAHBIX M BBIXOJHBIX BEJIUYUH CHCTE-
MBI U CIyXaT XapaKTEpUCTUKOM ee MepeAaTouHbIX cBoWcTB. OHa mpejcTaBiser co0oil jiora-
pudMbI 00paTHBIX 3HAUCHUN KOA(PDUIIUEHTOB Mepeiayn, Halpumep, KO3PPUIIMEHTOB 3aTyXaHus
MOIIIHOCTH, OCIa0JeHUs 3a CUET SKPaHUPOBAHUSI, CHUXKEHUS TPOTUBO(pA3HOIN MOMEXH 10 OTHO-
[ICHUIO K CUH(a3HOM.

C npumenenueM aecstuaroro jorapudma 10910 = Ig onpenenstor B Aenubenax, Harnpu-
Mep, CIeIyIoIINe BeInYnHbl, TpuHuMas 6a3oBeiMu BennunHamu UO=1 MkB, [0= 1 MxA, EO=1
MkB/M, HO=1 MxA/m, PO=1 uBT:

a) HaNpsDKCHUE:

Uob =20 1g(Ux/U0), rme UO = 1 MxB;

0) TOK:

lob = 20 1g(Ix/10), rme 10 = 1 MKA,;

B) HAMPSHKEHHOCTH AJIEKTPUIECKOTO TOJIS:

Eob =20 I1g(Ex/E0), tne E0 = 1 mxB/Mm;

T') HAaPSDKEHHOCTh MAarHUTHOTO TIOJIS:

Hob =20 1g(Hx/H0), rne HO = 1 MxA/wm;

1) MOIITHOCT:

Pob =20 1g(Px/P0), tne PO =1 uBr.

Brimeykasanabie ypoBHH ObUIH OMPEENICHBI C MPUMEHEHUEM TMOCTOSIHHON 0a30BoOii Be-
JUYUHBI U TI0O3TOMY OOOOIIEHHO HA3BIBAIOTCA A0COMIOTHBIMH YPOBHSIMH. OHH XapakTEepU3YIOT
3HaueHUs] KOHKPETHBIX BeNu4HH [1, 4, 5, 6]. UT0oOBI MOAUEPKHYTH, YTO BEIMYMHA SBIsETCS 0a30-
BOH B ee 0003HaUeHME, MOMUMO J1b BBOJSATCS OMOJHUTENbHBIE HHACKCH MKB, MKA, Hanpumep,
nbmkB, 1BMKA u T.1I.

[Tog06HO TOMY, KaK MpPU UCIOJIb30BAHUH JCCITUYIHOTO Jorapudma |g Obutn 0Opa3zoBaHb
OTHOIICHUS BEJWYMH B Jenubenax (1b) nmpu momoru HatypanbpHOro jsorapudma In MoxHO 00-
pa3oBaTh OTHOIIEHUE BeqnyuH B Henepax (Hn):

1 Hn = e = (Ux/U0).

Mesxny HeTlepoM U AeMOEeIOM CYIIECTBYIOT COOTHOIIECHHUS:

% In(Ux/U0), Hn = 201g(Ux/U0), J10,

WIH
1 Hn= 8,686 nb; 1 1b=0,115 Hn.

Taxum 00pazom, mpUMeHsIsl HaTypaJibHBIHN JorapudM, MOKHO MpUHUMasi 0a30BbIe 3HAYe-
HUS OIpENIeNIUTh AaHAJIOTUYHBIM 00pa3oM OTHolleHue BenuuyuH B Hemepax (1 Hn=S8,686 nb).
B nenom, B 37€KTpOMarHUTHON COBMECTHUMOCTH CPEIU YPOBHEH MOMEX paziudaioT adconom-
Hblll 1 OMHOCUMENbHbI YPOBHU. AOCon0OmHbLL ypoeeHs ONpenensieTcs Ui psaa 3HAYCHUN:
VPOBeHb noMex, NOPO2080Oe 3HAYEHUE NOMEXU, YPOBEHb NOIe3HO20 CUSHAA, OTHECEHHBIX K OIpe-
JiefieHHOM 0a30Boii BennuuHe (Harpumep, MKB).



IIpuMep COOTHOIIEHUH YPOBHEN IIOJIE3HOIO CUTHaIa U IOMEXH B 3aBUCUMOCTH OT 4acTO-
Thl IIPUBEIEH HAa PHUCYHKE 1. YpOBHEM IOMEX Ha3bIBAIOT OTHOCUTEIIBHOE 3HAYEHHUE IOMEXU
(pucyHOK 1), ipu 3TOM IpesieN ee TOMYCTUMBIX YpOBHEH ompenenstoT B cranaaprax DIN/VDE,
I'OCT, OCT.

IloporoBoe 3HaueHHE MMOMEXU 3TO HAWMEHBLIEE OTHOCUTENIBHOE 3HAUEHHUE I10JIE3HOIO
CUTHAJIA, IPEBBIILIEHUE KOTOPOr0 B MECTE NpHUEMa BOCIIPUHUMACTCS KaK IIOMeXa.

YPOBEHB M0JIE3HOTO CUrHana — otHocutenbHoe 100% 3HadeHHe MoJIe3HOr0 CUTHAaa.

OmmuocumenvHblil ypogeHs ONPENEISIETCS B BUJIE UHMeEPEAld KaK pa3HOCTh YPOBHEH.

HHTepBaioM NOMeXH Ha3bIBAIOT Pa3HOCTh MEXKY YPOBHSAMH IIOJIE3HOTO CUTHAJIA U IIOPO-
TOBOTO 3HAYCHHS MMOMEXH (PUCYHOK 1), HCUHMCISIeMbIil Tak ke, Kak Jorapu(m OTHOIICHUS 3Ha-
YEHMS MOJIE3HOI0 CUTHAJIA M IIOPOrOBOI0 3HAYEHUS TIOMEXH.

WHTepBan A0MyCTUMBIX IIOMEX — Pa3HOCTh MEXJy MOPOrOBBIMU 3HAYEHUSIMHU IOMEXH U
3HA4YEeHUEM IOMEXH, UCUHUCIIAeMast TakxKe JIOrapu(pMoM OTHOLIEHHUSI TOPOTOBOT0 U ACHCTBYIOLIE-

ro 3HAYCHHUS.

[Ipu aHAJNIOTOBBIX CUTHANAX WHTEPBAJ MOMEXH JO0KeH ObITh He MeHee 40 nb, B paauo u
teneBuneHuu — ot 30 mo 60 b, B Tenedonnn oxono 10 nb. Tounsie 3nHaueHus Gepyrcs U3 COOT-
BercTBYIOmUX HOopM (DIN/VDE), ocHOBaHHBIX Ha MEXIyHapOJHOM coTpyaHudecTBe B MOK
uiu CISPR ¢ yueTom 4acToThl BO3ACHCTBUS.

YpoeeHs none3Hozo cuzHana
(100%cuzaHan)
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Pucynok 1 — YpoBHU U MHTEpBabI IOMEX
IMC - Homorpamma

PacnipocTpaneHre UMITYJIbCHBIX MTOMEX, UX 3aTyXaHHE BJOJIb IIYTH PaclpOCTpaHEHHUs, a
TaK)Ke UX BIIMAIOIIEE BO3ACHCTBYE Ha pa3IMuHble MECTa MOIBEP)KEHHOMN TTIOMEXE CUCTEMbI MOTYT
OBITH ONKCAaHbI HEMTOCPEIACTBEHHO BO BPEMEHHOM MJIM YaCTOTHOM 00J1acTsX.

ITockonbKy nepeaaToyHble CBOMCTBA MyTeH CBSA3U U CPEACTB OMEXONOJaBIECHHS Y100HO
NPECTaBIATh B YACTOTHOM 00JIacTH, TO JUIANIEpexo/a U3 BPEMEHHOM B YaCTOTHYIO MCIIOJIB3YIOT
npeoOpazoBanust Pypoe. [ng OblcTpoit MpakTUYeCKOH (M COOTBETCTBEHHO, IpaduyuecKoii)
peanu3zanuu npeodpazoBanust Oypee ncnonab3zyror IMC — HoMorpaMmy (HOMOrpaMmma 3JIeKTpo-
MarHUTHOH COBMECTUMOCTH).

OMC — HOMOTrpaMMa CITy>KHT JUIS:

— rpaduueckoro omnpeaeneHus orudaromei (HauxXyamuid ciydaii) mIOTHOCTH pacipese-
JICHHS aMIUIUTY]] 33JJaHHOTO UMITYJIbCA TOMEXH CTaHAApTHOH (opMbl (rpaduueckoe npeodpazo-
BaHHE «BpEMEHHAas 00J1aCTh — YaCTOTHAS 00JIaCTh»);

— cHHTe3a (OpMBI UMITYJIbCA, SKBUBAJIEHTHOTO TIOMEXE, U3 33aJJaHHOTO CIIEKTpa MOMEXHU
(rpaduueckoe oOpaTHOE Pe0OPa30BAHNE «IaCTOTHAS 00JIACTh — BpEMEHHAst 00J1acThy);



— ydeTa 4aCTOTO3aBUCUMBIX IEpPEJaTOYHBIX CBOWCTB IyTEH CBS3HM, CPEJCTB MOMEXO03a-
IIUTHI U T. T1.

Paccmotpum TpaneuueBuaHbI umMnyiabc (pucyHok 2). Mcmonb3ys mnpeoOpazoBaHuUs
@Dyphbe MIOTHOCTh paclpelelICHHs aMILTUTY (PUCYHOK 2) ONpeeisieTcsl BhIpaKECHUEM:

Sinaft Sinaft,
ot
Tk

U(f)=2U,z

Up

Pucynok 2- TpaneuueBUIHbINA UMITYJIBC

[Tpu tk=0 TpamenueBUAHBIA UMITYJIBC MpPEOOpa3yeTcst B NPsAMOYroibHbld, npu t=0 - B
TpeyroiapHbId. Takum 00pa3oMm, TpanelueBUIHBIN UMITYJIbC BKJIIOYAeT OOJIBIIYIO YacTh BCTpe-
YAOIUXCS B IPAKTUKE UMITYJIbCOB.

OMC - HOMOrpaMMa 6a3upyeTcst Ha almpoKCUMAaIMK OruOaroel MIOTHOCTH pacipese-
JIEHUS aMIUTUTYAHOM MJIOTHOCTH TpeMs OTpe3KaMu MpsiMoi (PUCYHOK 3).
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fry=1ATT fe=1rmr  logf

Pucynok 3 — Orubaromas «(hu3ndeckoi» MIOTHOCTH paclpeaesieHIs] aMIUTUTY /]
TpareeBHIHOTO UMITYJIbCa (JIMHEeHHAs almpoKCUMaIus):
fH — HIDKHSIS; f6 — BEpXHSS CONPATAIONIAs YaCTOTHI



Jlns HU3Ko4YacTOTHOTO auanasona f < fH (fH=1/nt) orubaroimas napajuieibHa OCH abCIHCC, TaK
KaK CHHYC MPUOIU3UTEIHLHO PABEH CBOEMY apryMEHTY:

U(f)=2mrt=const.

[TnoTHOCTH pacmpe/eNieHns aMIUTUTY TapMOHUK (B 1b) 3aBUCUT MCKIIOYUTENIBHO OT IUIOMIAN
UMITyJIbCa:

U (f)46=20lgl \[2Uumt A0 )Y,
rane AO=1 mxB-c

[InoTHOCTL pacnmpeseneHus aMIUTMTY] rapMoHHMK (B abB) 3aBucHT
HCKJIIOYUTENBHO OT IUIONIAIH UMITYJIbCA:

V(=201 >V, ),

rae Ay=1 MxB-c
Jlns cpeiHe4acTOTHOTO Auana3ona //nr<f<l/mt:

uin=2L =2

TO €CTh CIaJ] aMILUIUTY/Ibl ¢ 4acToToi cocraBnser 20 nb/nekany:

7
2U,

u(f) ;s = 201g

Fs

B BeIcOkO"acTOTHOM auanasone f>f; (fz=1/71):
11

U=, L
of o7,
HIH
i 22U
v =200

To ectb 40 nb/nexany.
Jns nepexoja M3 4YacTOTHOH o0lacT BO BpeMeHHYH o0nacTs
HeOOX0MMO HANTH TUIONIA/b HMITYIIBCA:

| D
Upz =10 0 [mxB-c].

[InoTHOCTE pacnpeicjicHua aMIUIHTY O HMITVIIBCA OIIPEaCIACTCA:



Uifudm

U="Tu1g = [MxB],
2

KpytusHy ¢poHTa HapacTaHHs HMITyJIbCa MOXKHO ONpPEIETHTH IO
BBIPAXKECHHUIO!

U, _ﬁ:_{j L'Uar'.a/;
A_—z 10 [MxB/c].

,[[HHTEJ'IBIIDCTL HMITYIBCA ONMPENETHTCA U3 COOTHOIICHHA:

-y

Bpems HapacTaHHa UMITyIbCA:

(=Y
£ s
KOHTPOJBHBIE BOMTPOCHI

1. Kak onpenenstorcss ypoBHH ntoMex? UTo Takoe aOCONOTHBIA M OTHOCUTEIbHBIN
YPOBHHU nomex?
2. JInsa yero mpu OIEHKE YpOBHEH MOMEX MCIOJB3YIOT JoTapu(pMHUIECKUE ¢TUHH-
bI?

3. YTo Takoe IOMEXOMNOoJaBJICHUE U KaK €ro OI[CHUBAIOT?

4. Yro takoe OMC - HOMOrpaMma U JJIsl Yero €€ UCMoIb3yoT?

Ilpaxmuueckaa paboma Ne5
AnexkmpomazHumHvle IKPAHDbL.

Henanb: uzyuntsh ocnabieHne EMKOCTHOMN WM MHIYKTUBHOMW CBS3EH MEKIY
LETSAMU SKPAHUPOBAHUEM SJIEKTPOMArHUTHBIX MOJIEH.
Ocnogvl meopuu:

DKpaHUPOBAaHUE DIIEKTPOMATHUTHBIX TMOJIEH SBISIETCS aKTyalbHOM 3amadeit nadopmaiu-
OHHOW 0€30TaCHOCTH, 3aIIUTHI 3/I0POBbs, TEKTPOMATHUTHON COBMECTUMOCTH, JIEKTPOMArHHUT-
HOM 3K0yiorud. OJHUM U3 TTyTeH MPOHUKHOBEHUS 3JIEKTPOMArHUTHBIX IOMEX BO BTOPUYHBIE I1€-
MU SIBJISIETCS] HAJTM4Yre EMKOCTHOM WM MHAYKTHUBHOM CBsi3el Mexny 1ensmu. OciiadiaeHue cBs3u
JIOCTUTAETCS SKPAaHUPOBAHUEM JJICKTPOMATHUTHBIX MOJeH. s ocrmabieHusi >JIeKTpUYecKOro
MoJisi OOBIYHO MCTOJB3YIOTCS KOHCTPYKIIMHM U3 BBICOKOMPOBOAANIMX MaTepuanoB. OcnadiieHue
MarHUTHOTO TOJISI TTPOU3BOJIST C TIOMOIIBIO IKPAHOB U3 (PEPPOMArHUTHBIX MaTepuasioB. Brico-
KOYaCTOTHBIE TOJISI SKPAHUPYIOT (heppOMArHUTHBIMU MaTepHaliaMu, JINOO BBICOKOTIPOBOISITUMHI
HEMarHUTHBIMU MaTepHaIlaMHu.

Kax npaBumno, Takue mMaTepualibl SIBISIOTCS JOCTATOYHO JOPOTUMH, TO3TOMY 3KPaHUPO-
BAHUE MOMENIEHUN ABJISIETCA JOPOTOCTOSIIMM pelieHueM. B mocineanee BpeMs MOSABUIUCH KOM-



MO3UIMOHHBIE MaTepUabl, KOTOPbIE MOTYT OBbITh 3(PPEKTUBHBIM U JOCTATOYHO JICHIEBBIM pellie-
HUEM.

OKpaHUPOBAHUE CIYXKMUT JJIsl OCIA0JEHUS IEKTPUUYECKMX, MAarHUTHBIX U 3JIEKTpOMar-
HUTHBIX TIOJeH, a WMMEHHO Ui TOro, 4roObl HCKIIOYUTh NPOHUKHOBEHHE H
BO3JICHCTBUE TaKUX TOJEH Ha OJIEMEHTH, OJOKH, MpUOOpHl, Kabeaw, MOMEUICHUsS |
3aHUsl, a TaKKe Ui TOTrO, 4TOOBI MOJABUTh MCXOMSIINE U3 AJICKTPUYECKUX M SICKTPOHHBIX
MPOMBIIIJICHHBIX CpencTB u YCTPOWCTB MOMEXHU, 00yCIIOBJICHHbIE HOJISIMU.
DKpaH yCTaHABIUBACTCS MKy UCTOUHUKOM U MPUEMHUKOM MIOMEX M CHUKACT HAIPSHKEHHOCTH
AMEKTPUYECKOTO M MarHUTHOTO TOJEi BO3AEeHCTBYIONIEro Mojs 3a 3kpanoM. dusndecku skpa-
HUPOBaHHUE OOBSICHICTCS HABEACHWEM Ha MOBEPXHOCTH SKpaHa 3apsia WM WHAYKTHPOBAHUEM B
HEM TOKa, MMoJIe KOTOPOT0 HAKJIAIbIBACTCS HA BO3JCUCTBYIONIECE, Ocnabdiss ero. TeM caMbIM Kak
OBl yansieTcsl YyBCTBUTEIbHBIN MPUEMHUK TIOMEXHU OT UCTOYHHKA.

Ha s¢dexTuBHOCTD SKpaHUPOBAaHUS OKA3BIBAIOT CYIIECTBEHHOE BIUSHHE YacTOTa MOJIS,
AIEKTPONPOBOAHOCTh U MarHUTHAs MPOHHUIIAEMOCTh MaTepuaja 3KpaHa, KOHPUTypalus U pas-
MEpbI KpaHa.

DKpaHUPOBAaHHUE OCYIIECTBISIETCS TaKXKe YaCTHUYHO TOIJIOUICHUEM OJHEPruH OIS
MaTepuajoM JKpaHa, a YaCTUYHO — OTpaKeHUEM Majaromiei BoyHbl [IpuHIMNUAaIbHO clieayeT
UMETb B BHIY, 4TO 3()(HEeKTUBHOCTD SKPAaHUPOBAHUS 3aBUCHT OT HATHYHS 1e(DEKTOB H OTBEPCTHMA
B CTEHKE JKpaHa (TpEIlrH, ABEPHBIX, BEHTUISILIMOHHBIX U OKOHHBIX MPOEMOB, KaOEIbHBIX BBO-
JIOB U OTBEPCTUH JJI AJIEMEHTOB OOCIY)KMBAHUS U CUTHAIU3ALMHU), & TaKXKe TO, YTO BHYTpPU
HKPAHUPOBAHHBIX 00BEMOB MOT'YT BO3HUKATh PE30HAHCHBIE APQPEKTHI, TaK Kak J000H Kopmyc
npubopa ¢ MPOBOASAIIMMU CTEHKAaMH MOXKHO paccMaTpuBaTh Kak OOBEMHBIN pPE30HATOP.
Jns  SKpaHUpOBaHUST ~ HUCHOJB3YIOT  KaK  HEMarHUTHbIE  METalibl,  dYame  BCEro
Meab, Tak # (eppoOMarHuTHbIE MaTepuanbl. OKpaHHpYIOIIee JEWCTBUE H3BECTHBIX
HEeMarHuTHbeIX Matepuanos (ur 1, er (10,6 - 1[J) mporcxoauT u3-3a MarHUTHBIX TMOJIEH, CO-
3/1aHHBIX BUXPEBBIMM TOKaMH. [Ipy 3TOM NOCTOSSHHOE MarHUTHOE IOJIE COBCEM HE DKPAHUPYET-
cs, a HM3KOYACTOTHOE MEpPEMEHHOEe OcialisieTcsi He3HauuTenbHo. HampoTus, snexTpuueckue
M0JIsE TAKUMH SKpaHaMM JAEMII(PUPYIOTCS OY€Hb XOPOIO. DKpaHbl U3 (EepPOMAarHUTHBIX MaTepU-
anoB (ur»1, er<l) ocnaGmustoT SMEKTPUUECKUE MO B 00JIACTH HU3KUX YaCTOT XYyXKe, YeM dKPaHbI
U3 HEMarHUTHBIX, OJIHAKO, B OTJIMYHME OT MOCIEAHNUX, OHU BBI3bIBAIOT ONPEAEICHHOE OClladlieHne
MOCTOSTHHBIX MarHUTHBIX mojiei. C MOBBIIEHUEM YacTOTHl JeMIupyrolee AeHCTBHE B OTHO-
HIEHUU U AJIEKTPUYECKUX, U MarHUTHBIX TOJIeH Bo3pacTaeT. MIMeTCs pa3iandHble SKpaHUPYIO-
1€ MaTepUalbl U YCTPONUCTBA, MOCTABIsIEMbIE B Pa3NUYHBIX (hOpMax, B 3aBUCUMOCTH OT pellia-
eMBIX 3a7]a4. JTO: — MPUKPEIIseMble 00JITaMU TUTACTUHBI U IPUBAPUBAEMbIE TOHKHE CTAaTbHBIC U
MeHbIE JIUCTHI JJI1 U3TOTOBJICHMS SKPAaHUPOBAHHBIX KOPITYCOB U JIJISl MIOKPBITHS CTEH MOMeIlle-
HUMH;

— TOHKas Jierkopaspeszaemas u jaedopmupyemas ¢oyibra U3 MATKO-MarHUTHBIX
CIUIABOB C BBICOKOM MAarHUTHOW TPOHMUIIAEMOCTBIO Ui HW3TOTOBJEHMSI 0OOpa3loB U
CepUIHBIX TPHOOPOB;

— METaJUTMYECKHUeE JICHThI U OTUICTKH Ui Kabeeit;

— METAUTMYECKHE TMIETEHBIE IIUIAHTH TSl TOTIOJHUTEILHOTO dKpaHUPOBaHUs Kabemei u
KaOeNbHBIX KI'YTOB;

— METaJUIMYECKHE COTOBBIE CTPYKTYPBI JIJIsl BO3AYXOMPOHUIIAEMBIX SKPAHUPYIOLIUX dJe-
MEHTOB (HapuMep, JUIsl SKPaHUPOBAHHBIX KaOUH);

— METaJUINYEeCKUe CEeTKH, MPOBOAAIIAs Mpo3payHas (osbra 1 cTeksa ¢ 3anblJICHHBIM Me-
TaJJIOM JIJIs1 OKOH IIPU KOMIUIEKCHOM BBICOKOYaCTOTHOM SKPAaHUPOBAHUU;



— HaHOCHMBIE Ha IJIACTMAcCOBBbIE KOPITYChI paclbUIEHUEM cepeOpsHble, HUKEIIEBbIE WU
MeE/IHbIE OKPBITHS;

— IUIACTMAacCOBbIE KOMOMHHMPOBAaHHBIE MaTepUalbl C MPOBOAALUIMMHU J100aBKaMu
(MeTayuIMYEeCKUM MOPOLIKOM, HUTSAMH, HAallpUMEp, U3 YIJIepoAa U T.II.) JUIs U3TOTOBJIEHMS dKpa-
HUPOBAHHBIX KOPITYCOB.

3/1aHKs1, MAacCCUBHBIE CTPOUTENIbHBIE COOPYXKEHHs 0€3 0COOBIX MEp 3aLIUThI OCJIA0JAIOT
BHemHue ot Ha 6—10 nb, jxene300eToHHBIE CO CBApEHHOM CTallbHOW apmaTypoit — no 25-30
b .

s oGecrieyeHnss SKpaHUPYIOLIMX CBOMCTB KOPITyCOB, KAOMH M MOMEIIEHUH 4acTO Heu3-
OeKHble  BBOJBI, IIEIM, CTBIKM CT€H, [JBEPHbIE IPOEMbl U  JAPYTU€  BJIEMEHTHI,
IIPO3payHble JJIs BBICOKOYACTOTHOTO M3JIyY€HHUS, YIIOTHSAIOTCS. COOTBETCTBYIOIIUE YIIJIOTHE-
HUS JI0JKHBI FapaHTUPOBATh HENPEPHIBHOCTh BUXPEBBIX TOKOB, HHAYKTUPOBaHHBIX IosieM. [lo-
TOMY OHM JOJKHBI OBITH M3TOTOBJIEHBI U3 XOPOILO MPOBOISAIINX U MEXaHUYECKH (opMupye-
MBIX MaTepUaJIOB, JOCTATOYHO YCTOMUUBBIX K (PYHKLIHMOHAIBHO OOYCIOBIEHHBIM BO3JEHCTBUAM
U OKPYKAIOIUM YCJIOBUSM, 00J1a1aTh TI0 BO3MOXXHOCTH MajIbIM KOHTAKTHBIM COIIPOTHBIIEHHEM C
COIPUKACAIOIIUMUCS METAUIMYECKUMU KOHCTPYKTUBHBIMU 2JIEMEHTAMH.

Haxonsat npuMeHenue u Jpyrue yIoTHSIOIME MaTEPHUAIbl U U3JEIIN:

— 3J]aCTOMEPHI C T00aBKaMH, 00€CIIEUNBAIOIIMMHU JOCTATOUYHYIO JIEKTPOIIPOBOAHOCTD, HA
OCHOBE CHUJIAHOBOI'O KayuyyKa B BUJE IUIACTUH, KOJBIEBBIX LIHYPOB, TpyOOK. B KauecTBe Hamo-
HUTEJICH WCIOJB3YIOT YIIIEPOHd, HUKEIEBbIE WM CepeOpsHbIC YaCTHIIBI, MOCEPeOpPEHHBI Me-
HBIN, HUKEJICBBIN WM CTEKJISTHHBIHN MMOPOIIOK, TOCEPEOPEHHYIO ATFOMHHHUEBYIO ITYIPY;

— MOJIHOCThIO METAJJIMUECKHUE IUIETEHbIC U3JeNus B (hopMe dylKa, KPyIJblX WIH MPsAMO-
YIOJIBHBIX  TPOKJIAJ0K,  JIBOMHBIX  IPOKIAAOK C  JIACTOMEPHBIM  CEPACYHHUKOM
win 6€3 Hero JUIsl YIUIOTHEHUs, HallpuMep, NPUKPEIUIIEMbIX 00JITaMH KPBILIEK, CTEHOK KOPITyca;

— IIPOBOJIOYHBIE OIUIETKH, INPONUTAHHBIE 3JAaCTOMEPOM, HAlpHUMEp, A YIUIOTHEHWH
IIEKTPUYECKUX COECINHEHUN;

— IJIACTUHBI U3 CHJIMKOHOBOTO KayuyKa, COJepKalllue MEepHeHIUKYISIPHO PaclookKeH-
HbIE K IOBEPXHOCTH METAIJINYECKHE HUTH;

— NPYKUHALIUE YCTPOHCTBA U3 OepUIINeBO OPOH3BI Ui YIJIOTHEHUS JBEPEH.

KOHTPOJIBHBIE BOITPOCHI
1.  HazoBuTte Matepuabl Juisl U3TOTOBJIEHUS SKPAHOB.

2.  Kaxkue daxrops! BaustoT Ha 3 (HEKTUBHOCTH IKPAHUPOBAHUS?

Ilpakmuueckaa paboma Neb
Ilomexonooasnarwuiue urompor

Hean: nath MOHATHS (GUILTPOB, MIPUHIINAIIA ICHCTBUS U MCIIOJIb30BaHUS IS
obecneyenus DMC
Ocnoebl meopuu:

[Tomexonomapmstomye QUIBTPHl MPEICTABISIIOT COOOW 2JIEMEHTHI ISt
obOecrieueHus 3aTyXaHusl OCTYIAaroIe 1Mo mpoBoaam nomexu. LlenecooOpazHoe
MX MPUMEHEHHUE TMPEINoJiaraeT, 4YTo CHEKTPaIbHbIE COCTABIISAIOIINE MOJIE3HOTO



CUTHAJa ¥ TIOMEXH JIOCTATOYHO OTIUYAIOTCS IPYT OT Apyra. DTO MO3BOJIAET MPH
COOTBETCTBYIOIIUX  TapaMmeTpax  GuibTpa  O0OCCHEUYUTh  CEIEKTHBHOE
neMrpupoBaHUE TOMEXH MPH OTCYTCTBHHM 3aMETHOTO HMCKaKEHHUS TIOJIE3HOTO
curHana. Ilpm stoM »ddext  memmdupoBaHHS AOCTUTACTCS ACICHUEM
HanpspkeHus. [loscHUM 3TO Ha MpoCTEUIIeM mpumepe.

= i+ft
i

Pucynok 1 - Ilens 0e3 ¢punbsrpa (a) u ¢ punstpom F (0)

Ecnu B HU3KOYAaCTOTHBIN KOHTYp MOJIE3HOTO curHaia (moje3nsii curnan U, I,
pucyHke 1, a) moctynaer BbICOKOYACTOTHOE HampspkeHue nomexu Ui, TO Ha mod-
HOM COIPOTUBJIICHUU TTPUEMHUKA Zg MOSBISETCS COCTABIIAIONIAS HAMPSHKEHUS T10-
MEXH

U,-U,._ %
TNz zZy
s Q

BBeaeHue 3aBUCAIIETO OT YaCTOTHI MPOIOIBHOTO TIOJTHOTO COTIPOTUBIICHUS Zf
(oL) (pucynok 1, 6), npeacTaBisitOLIECro A1 HU3KOYACTOTHOTO Toka | odeHb Ma-
JI0O€ COMPOTHUBJIEHHUE, a JIJIi BHICOKOYACTOTHOTO TOKa |l — O4eHb OOJIBIIIOE COMmpo-
TUBJICHHE, 00ECIIEYMBACT OCIA0ICHUE TTOMEXH, @ COCTABIIAIONIAs HAMPSHKEHUS T10-

MEXH CHUYKAETCS 10 YPOBHS

— Z
U;t = Ut

S

Z4Ze+2Zo

Hocturaemerii 3¢ ekt 3aTyxaHus MOKHO XapaKTepu3oBaTh KodhHUimeHToM
3aTyXaHHUsl — OTHOILIEHUEM MaJeHUI Hanps>KeHU Ha Zs pyu Haltnuuu Zr 1 0e3 He-
ro:

U, |_|Z.+2:+2,
ol oz

KoadduimenT 3aryxanusi npuBoIUTCA, KaK IpaBuiio, B BUIE jorapupma oT-
HOILIEHUS HANPSOKEHUI U BBIpaXKaeTcsl B leuoenax:

U
Ke = 20 . Ig =St .
Ul
st
CornacHo 3TOMY BBIpaKEeHHIO, 3DPEKT 3aTyXaHusl 3aBUCUT HE TOJIBKO OT CO-
POTUBJIEHUS ZF, HO U OT MOJIHBIX CONPOTUBIIEHUN Zg U Zs.



B obmem cnydae ¢unbtp F mr000# CTPYKTYphl MpecTaBisieT coOOON YeThl-
PEXIIOIIOCHUK, OOBEAUHSIOMNNA WCTOYHUK TIOMEXHW W mpueMHHK. JIjisi pacuera
(GUITBTPOB HCTIONB3YIOT U3BECTHBIE COOTHOIICHHUS JIJISl YETHIPEXITOFOCHHKA!

U =AU, +A;, |y,
rae Air, Az, Ao, Ax — KOdPOUIIMEHTHI YEeTHIPEXMONIOCHUKA. VX KOHKpETHBIE
3HAYEHUS VIS IPOCTEUITUX CTPYKTYP (DUILTPOB MPUBEICHBI HUXKE.

Taomunal
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Pucynox 2 - TokOBBII KOHTYp C PUIBTPOM

JI71s1 cxeMbl, NpeICTaBICHHON HAa PUCYHKE 2, MOKHO 3aIACATh:
U2 == ZS * |2 .
[ToaTomy ko3¢ dunMeHT 3aTyxaHus B GUIbTpe 000 CTPYKTYphl B COOTBET-
CTBUU ¢ HOopMyJIaMu JaHHBIMA MOXHO BBIPA3UTh CIAEAYIOIMIUM 00pa3oMm:
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OTtcrona ciaeayeT, 4To Kod3(p(UIMEHT 3aTyXaHusl 3aBUCUT, C OJJHOU CTOPO-
HBI, OT TapameTpoB dunbTpa A1, A1z, A2i, Ao, a ¢ IpYroil CTOPOHBI — OT MOJI-
HBIX COMPOTHUBIICHUN MCTOYHUKA U NTpueMHHKa nmomex. KoadduumeHnt 3atyxanus
B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHI MOXKET UMETh CUJIbHO Pa3IMYarolInecs
3HAYEHMS AJI1 OJHOTO U TOro ke ¢uiabTpa. [loaToMy mpakTuuecku HEBO3MOKHO
3a/1aTh OOIIYI0 XapaKTEePUCTUKY (PUIBTpa HE3ABUCHUMO OT KOHKPETHBIX YCIOBUM,
U TIPUBOJMMBIC B CIIPABOYHUKAX 3HAYEHMS KodpduineHTa 3atyxaHusi GUILTPOB
OTHOCSITCSI BCerga K 0coOOMy clly4alr0o CHCTEMHOIrO corjlacoBaHus Zo=Zs U K

cpeaHuM 3HaueHusIM Zq u Zs , Hanpumep, 50, 60, 150 unu 600 Owm.
Ecnu 3nauenuss Zg u Zs u3BECTHBI MPUOIU3UTENBHO, TO BBIOOP MOAXOASIICH

GUIBTPOBOM CTPYKTYPHI MOXKET MPOU3BOJUTHCSA O CIAEAYIONIUM PEKOMEH Il Y-
aM (TabauIe 2).



Tabmuma 2

Pexomenpanuu 1o BeIOOPY CTPYKTYPhI PUIbTPa

ConpoTHBIIEHHE CxeMma ComnpoTusienne
MCTOYHHKA IMIpUCMHHUKA
ly — o~ P
Mano . Mano
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I4 I2
Benuxko . | . Bemnuxko
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Bennxo, i, 22 l{uz Benurxo,
HCU3BCCTHO ! T HEU3BECTHO

OCHOBHBIMU COCTaBHBIMHU JJIEMEHTaMHU (UIBTPOB SBISIOTCS KATYIIKHM WHIYKTHUBHOCTU U
KoH/ieHcaTopbl. OHM MOTYT MCIIOJIb30BaThCs JJIS MO/IaBJICHUS TIOMEX OTAEIbHO MJIM B KOMOMHA-
ouu Ipyr ¢ Apyrom. OUibTpoOBbIE AJIEMEHTHI MPEACTaBISAIOT CO0O0W, B 3aBUCHMOCTH OT HOMHU-
HAJILHOTO HANPSHKEHUS U MIPOMYCKHOM CITIOCOOHOCTH 110 TOKY, MPHOOPHI Il MOHTaXa B IIOMeIlle-
HUSIX, BCTpauBaeMble B MIKa(bl, pa3beMbl WIM YUI-3JIEMEHTHl JJII MOHTa)Ka Ha MEeYaTHBIX IJIa-

Tax.



H3roraBnuBaroTcs CICAYIOMKUE BUABI IOMCXO3AaIIMTHBIX KOHACHCATOPOB:

a) KOHJIEHCATOp € ABYMs BBIBOJAMU;

0) =T KOHJIEHCATOp C TPEMsI BBIBOJIAMHU;
T .
B) > KOHJICHCATOP-YETHIPEXITOTIOCHUK;
r) "3} MHOIODJIEMEHTHBII KOHJICHCATOD;
—
ITo- MEXO03aLUTHbIE KaTyUIKU ¢ paboyuM TOKOM lp, u cuH-

(ha3HBIM TOKOM TTOMEXH l;

a) % CTEpIKHEBBIE KATYIIKH;

0) KaTylIKa ¢ KOJbLEBBIM CEPJIEUHUKOM;
do_ B) KOJIbLIEBAsi KaTyIIKa C ABYMsI BCTPEYHBIMU OOMOT-
e 7 KaM M KOMIIEHCAalluell MAarHUTHOTI'O IOTOKa, CO3/1aBaEMOI0
]_D>~\ pabouum
TOKOM,;

@)

d
r) = | | ] beppuTOBBIE KOJIBIIA.

N,
¢

JIByXIOTIOCHBIE KOHJEHCATOPHI B 3aBUCUMOCTH OT COECIMHEHHUS UX B TOKOBYIO
LEeNb IPUTOIHBI AJIS 3aIUTHI KaK OT CUH(a3HBIX, TaK U OT MPOTUBO(A3HBIX MIOMEX.
KoHaeHcaTopbI-ueThIPEXIONIOCHUKNA  3allMIIAI0T OT MPOTHUBO(A3HBIX MOMEX, a
MHOTOCEKIITMOHHBIE KOHJIEHCATOPhl — KaK OT MPOTUBO(A3HBIX, TaK U CHUH(A3HBIX
MIOMEX.

[Tomexo3ammTHbIE KATYIIKU UHAYKTUBHOCTH MPEICTABIIAIOT COOOM KaTYIIKH C
MaJbIM aKTUBHBIM COIPOTUBJIEHUEM U MAJIOM NAapa3uTHON €MKOCTBIO.

OHU MUMEIOT 3aMKHYTBIE UM PA30MKHYTHIE CepACYHUKU. KaTylku WHIYyKTHB-
HOCTU CO CTEP)KHEBBIMU WJIM C KOJIBLEBBIMH CEpACUYHHUKAMH JEeMI(UPYIOT Kak
cuH(a3Hble, TaK U MPOTUBO(A3HBIE CUTHAJIBI.



Tak kak B KaTylmIKax MHAYKTHBHOCTH C CEpACUYHMKAMU MarHUTHas LEenb He
3aMKHYTa, TO UX MarHWTHasl MPOHUI[AEMOCTb U UHAYKTHBHOCTh MPAKTUYECKH HE
3aBHUCST OT TOKA.

CereBble MOMEXOMOJABISIONINE (UIBTPHI TPEACTABISIOT €000 (PUIBTPHI
HU3KUX YaCTOT, CBOOOJIHO MPOITYyCKAIOIINE HANIPSHKEHUS CETH U MOJIABJISIOIINE BbI-
COKOYACTOTHBbIE ToMexu. VX mpuMeHeHHne mpecieayeT ABe IENu: BO-TEPBBIX, 3a-
IIUTY YCTPOMCTBA OT MOMEX, MOCTYMAIOIIUX OT CETU MUTAHUsI, U, BO-BTOPHIX, CHU-
KEHHE YPOBHSA MOMEX, HCXOAAIIUX OT MPUOOpa Mo MPOBOIaM MUTAHHUSL.

[TpononbHBIA 371eMEHT (QUIBTpa BEIOMPAIOT C yUYETOM MOTPEOIIEMOT0 U3 CETH
TOKa. XOTsI OOBIYHO 3HAUYEHHUE MOJHOTO CONPOTHBIICHHS MCTOYHUKA U MPUEMHHKA

MOMEX HEU3BECTHO, YaCTO MOXKHO MPHUHSATH

L A CONPOTHUBJIEHUE CO CTOPOHBI CETH MaJbIM, a
co wl [ CTOPOHBI HArPY3KH — OOJIBILINM.
N 4—n K, 95

1

| A~

‘ “TvT] o =T
b R, 40 /1/" —3== N

20 =
Pucynok 4 - Ilpumep cereBoro gpuibtpa ~
Ha 220 B, Tok 1 A, a) cxema, 0) 9acToT- 0 10 10° 07 ¥ MIL
HbIE 3aBUCUMOCTH: 1 — mpoTUBOda3HbIC

IIOMCXH, 2— CI/IH(i)ZBHI)Ie IIOMCXH

KOHTPOJIBHBIE BOITPOCHI

1. Kakue cxeMbl GUIBTPOB BaM U3BECTHBI.
2. HazoBuTe pekoMeHIaIuu 1o BIOOPY CTPYKTYPHI (DUITBTpA.
3. Kak BbIOMpatoT Mpo10JIbHBIN 3JIEMEHT CETEBOTO (QUIBTPA.

Ilpaxkmuueckaa paboma Ne7
AnekmpomazHumnan 00CManoKa Ha IHEPZEMUYECKUX U RPOMBIULTEHHBIX
00vexmax

eab: U3y4nTh OCHOBHBIE MCTOYHHUKHU TIOMEX Ha OOBEKTaX DJIEKTPOIHEpre-
TUKH U c1tocoObl ooecnieueHrss IMC TEXHUYECKUX CPEJICTB

OcHogbl meopuu:

HanéxxHocte paOOThl PHEPTETUUYECKUX U MPOMBIIUICHHBIX OOBEKTOB BO MHOTOM
ornpeensieTcss HaA&KHOCTbIO pabOThI JIEKTPOHHOM (ceiyac, Kak mpaBuiio, HUudpo-



BOH) ammapaTypbl 3allUThl, aBTOMATHKH, CBs3W U.T.M. Crnenuduka COBPEMEHHBIX
OOBEKTOB TaKOBa, UYTO YCTaHABIMBAcMasl Ha HHUX AJICKTPOHHAS ammapaTypa 4acTo
MIOJIBEPTaeTCsl BO3JCHCTBUIO BHICOKUX YPOBHEH AJIEKTPOMArHUTHBIX Tomex. Pac-
cMoTpuM ocobeHHoctn MO Ha sHeprooObeKTax, Ha MpUMeEpe MOACTAHIIMU (PH-
CYHOK 1)
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Pucynok 1 - [IpuHiMnuansHas cxema pacroioKeHUs TEPMUHAIIOB 3aIUThI
1 — xoHTyp 3a3emiieHust; 2 — mosHueoTBo; 3 — OIIH; 4 — pazbenuuuTens;
5 — BBIKJIIOYaTENb; 6 — TpanchopmaTop; 7 — TpaHCPHOPMATOP TOKA;

8 — TpancopmaTop HanpsokeHUs; 9 — mmHa; 10 — KaOebHBIN JIOTOK;

11 — oO1IecTaHUMOHHBIN MYHKT YIPAaBICHUS

Onenka OMO Ha 3HEpreTUYeCKuX 00bEKTaxX PerIaMeHTUPYETCs METOAUYECKUMH YKa-
3aHUSMH I10 OTIPENIENIEHUIO 3JIEKTPOMAarHUTHOW OOCTaHOBKH U COBMECTUMOCTH Ha 3JIEKTpU-
yeckux cTtaniusax u nojacraniuax CO 34.35.311-2004. Metoauueckue yka3aHUsl MpeaHa-
3HAYeHbI JUIs pellIeHUs] aKTyaJlbHOW KOMIUIEKCHOM 3a7iaud: ompeseneHus: Hanbosee HebOma-
ronpustHo DMO, xapaktepruzyeMoil HauOOJBIIUMHU, HO pealbHO BO3MOXHBIMH OMII B
MECTaX PacIloIOKEHUsI MUKPOIIPOLECCOPHBIX YCTPOUCTB; MpoBepkn DOMC Ha JeHCTBYIOINX
00beKTax; pa3paboTku TpeOOBaHUM MO KjaccaM KECTKOCTH HCTIBITAHUA HA TTOMEXOYCTOM-
4YUBOCTh. B yKka3zaHMAX NpHBEIEHBI METOIMKH U3MEPEHUN U pacy€ToB ypoBHel OMII, BbI-
3BaHHBIX PA3IUYHBIMUA MTPUYMHAMH, HAIIPUMEP, OIIEHKA UMITYJIbCHBIX TTOMEX MPU KOMMYTa-
[USX CHJIOBOTO 00OPYIOBaHMS M KOPOTKUX 3aMbIKaHUsIX. [IpuBoasTCs paboune mporpaMMel
WCIIBITAaHUH, TTPOTOKOJIBI, Kiaccudukarus IMO, Ki1acchl U CTETICHH KECTKOCTH MCTIBITAHUN
YCTPOUCTB HAa IOMEXOYCTOWYMBOCTh, TPEOOBAHUS K TEXHUYECKHM CPEJCTBaM BO3ACHCTBUI
Y U3MEPEHHM.

OcHoBHol Bki1ag B DMO Ha 3HepreTH4eckux 00bEeKTax, Kak MPaBUIIO, BHOCST CIe1y-
IOIIUE BUIBI TIOMEX:

1. Koporkue 3ambikanus (K3)

[Ipotexanue mo 3azemusitonieMy ycTpoicTBy (3Y) 3HaunTenbHbIX TOKOB K3 B ceTsx
BBICOKOT'O HAIPSIKEHUSI TPUBOAUT K BOZHUKHOBEHUIO:

a) IepenaioB MOTEHIUANIOB B npezenax 3Y. Takum 00pa3om, 3HAUUTEIIBHBIC PA3HOCTH



MOTEHIIMAJIOB OKAa3bIBAIOTCS MPWJIOKEHHBIMU K BTOPUYHBIM Ka0ensM (Kak MPOXOISIIUM B
npenenax 3Y o0beKTa, TaK M BBIXOAAIIUM 3a €ro MPeAesbl) U COOTBETCTBYIOUIMM BXOJaM
anmnaparypsl;

0) kpome Toro, nporekanue TokoB K3 B CHJIOBBIX OIIMHOBKAX U MO 35eMeHTam 3Y co-
31aéT MarHUTHOE T0JIE, AMIUTUTY/Ia KOTOPOTO YacTO COCTaBJIsET COTHU A/M. DTO MOJe co-
31a€T HABOJIKM Ha BTOPUYHbIE KaOelu B ciiydyae X COJMXKEHHUS ¢ TPACCOM MpOTeKaHUs TOKa
K3.

B peanpHocTu 00a 3TH ¢akTopa YacTo ICHCTBYIOT OJHOBPEMEHHO, BbI3bIBas 3Ha-
YUTEJIbHBIC MTEPEHANPSIKEHU S, OMTACHBIE JJIS alapaTyphl U 1aXKe U30JIALNHN KaOele.

2. T'po3oBble pa3psiabl

Pacrexanne Toka MOJHHMM 4acTO MPOMCXOAUT IO AJIEMEHTAM CHCTEM 3a3€MJICHUS U
NUTaHUS UHPOPMAIIMOHHOM TEXHUKH JINOO BOIM3H OT HeE.

[Ipumep: Ilpu paccienoBaHuM NPUYMH MOBPEXKICHUS anapaTrypbl B OJHOM M3 JuC-
METYEPCKUX YIPABICHUN, ObIJIO YCTAHOBIIEHO, YTO MPUYMHA OTKa3a 3JIEMEHTOB CUCTEM CBS-
3u, ACY ¥ curHanmsanuu, sBUJIOCh HENOCPEACTBEHHOE BO3JIEHCTBUE MMITYJIbCHOIO 3JIEK-
TPOMAarHUTHOTO MoJig Ha ammaparypy. [lo mpuOmmkEHHON OlleHKe, HAMpsHKEHHOCTh Mar-
HUTHOTO TIOJISI B MECTE pa3MelleHus ammaparypsl coctaBmwia ot 300 qo 1000 A/m, 9To mMo-
JKET MPEICTaBIATh YIpo3y Aaxke Ul CHEUUaIbHOM anmaparypsl B POMBILIJIEHHOM HCHOJI-
HEHHH, He TOBOPs yxe 0 kommbiotepax U ATC oducHoro Turma.

Oco0yr0 0nacHOCTh MPEACTABISAIOT Pa3psiibl HA MAuThl PAIUOCBSI3U, PACIIONIOKEHHbBIE
psanom ¢ OIlY, npuBoasmue Kk NoAbEMY NOTEHLIMAA 3a3€MJICHUS 3/JaHusl, KaOEJIbHBIX KaHa-
JIOB U JIOTKOB, K IPOTEKAHUIO YAaCTH TOKAa MOJIHUH 10 2kpaHam BY- kabenel 1 MeTalsIOKOH-
CTPYKLUSM B 3[JaHUH, K HABOJKaM Ha BTOpPUYHbIE KaOeH, K JEMCTBHUIO 2JIEKTPOMArHUTHOTO
MIOJISI HA alMapaTypy, K IPOHUKHOBEHUIO UMITYJIbCa B CUCTEMY MUTAHMS Yepe3 LENU MUTa-
HUs YCTPOMCTB HAa MauTe.

Ha TOL[ u I'POC onacHOCTh MOTYT HPEACTAaBISITh MOJHHEBBIC pa3psasl Ha TpyOsl. [Ipu
paspsjie Ha CTEp>KHEBBIE U TPOCOBBIE MOJIHUETIPUEMHHUKHN BO3MOKHO TIOMAJJaHUE 3a3€MJICHUS all-
napaTypbl, U3MEPUTENBHBIX TPAHCPOPMATOPOB, a TAKXKE TpPacC MPOKIAIKHA BTOPUYHBIX LENel B
30HY noabEéMa MOTEHLMaida BOJIU3M 3a3eMIIeHUs MojHuenpuéMHuKa. B 3Tom ciiydae Hemomy-
CTHUMO BBICOKAsl Pa3HOCTb MOTEHIIMAIOB MOKET ObITh MPUIIOKEHA K M30JSIIUU BTOPUYHBIX IIeTIei
U BXOJlaM amnmnaparypbl. Bo3MoHO pacnpocTpaHeHHe MOMEX 0 CETH COOCTBEHHBIX HYXKI MPHU
paspsiie Ha MOJIHUETIPUEMHUKH TIPOKEKTOPHBIX MaYT.

3. Ilepexonnble pexUMbI PadoThl BHICOKOBOJILTHOIO 000pYyA0BaHHMS (B TOM 4YHCIE,
BbI3BAHHbIE KOMMYTAIUSIMHU)

[Tpy KOMMYTaIIMOHHBIX ONEPALMAX BBIKIIOYATEIIMU U PA3bEAUHUTEISIMU B CETU BBICOKOTO
HaNpsDKEHUS. BO3HUKAET BBICOKOYACTOTHBIN Mepexoanblil nmpouecc. [TapameTrpsl 3Toro npouecca
UH/IMBUYaJIbHBI JUI KOKA0r0 00beKTa U, 6osee Toro, Aaxe JUIs KaKI0H KOHKPETHONH KOMMYTa-
1uU. BpICOKOYAaCTOTHBIE TOKM M MEPEHAIPSKEHUs Yepe3 CUCTEMbI IIMH pacHpOCTPaHSAIOTCS 10
TeppuTOprun 00BbeKkTa. OHU CO3/1aI0T INEKTPOMArHUTHBIE TOJIs, CIIOCOOHBIE BBI3BATh HABOJIKH BO
BTOPUYHBIX KaOeJsiX M Ja)xke BO BHYTPEHHHUX LENsAx ammaparypbl. Kpome Toro, mpoHUKHOBEHUE
KOMMYTAIIMOHHBIX TOMEX BO BTOpPHYHBIE KaOenu NMPOUCXOAUT depe3 TpaHchopMaTopbl TOKa,
TpaHcGopMaTOpbl HANpsHKEHUS, PUIBTPHI MPUCOECTUHEHUS BHICOKOYACTOTHON CBsI3U. OCOOEHHO
cepbEé3Ha CUTYaIlUsl Ha KOMITAKTHBIX 3JI€Ta30BbIX MOJCTAHIUAX, TJI€ BHICOKOBOJIBTHOE 000pYyI0-
BaHUE M MOJIBEPKEHHAsI €r0 BIMSHUIO AJIEKTPOHHAS anmaparypa pa3MellarTcsl O4eHb OJU3KO
Ipyr K apyry. Cienyer OTMETUTh, YTO YPOBHH KOMMYTAIIMOHHBIX [TIOMEX 3aBHCAT OT MHOYKECTBA
(bakToOpoB, cpead KOTOPBIX HauboJiee CYIIECTBEHHBIE: T€OMETPHUsl O0bEKTa, TUI IMEPBUYHOTO
000pyIOBaHUS, COCTOSTHHE 3a3€MJISIIOIIEr0 YCTPOMCTBA, TPacChl MPOKJIAIKU BTOPUUHBIX LIETIEH.

HcTUHHBIA ypOBEHb KOMMYTAIIMOHHBIX MIOMEX MOXET OBbITh JIOCTOBEPHO OMpPENEEH JIUIIb
10 pe3ysibraTaM u3MepeHuil. [loaromy n3mepeHne KOMMYTAIIMOHHBIX ITOMEX CIENYET paccmar-
pHUBaTh Kak 00s3aTeNIbHYIO 4acTh KoMIuiekca orieHKku OMO.

4. HenpaBuwibHasi KOMIIOHOBKA IOACTAHIUH
Wnorga undopmalioHHbIe ENU U 3JEKTPOHHAs amnmapaTypa pacroiaratoTcsl psjoM ¢ CH-



JIOBBIM 3JIEKTPOOOOPYIOBaHUEM, BKIIIOUAsi KOHTAKTOPHI, MOILHBIE pesie. DTO MOXKET MPUBECTH K
npobiaemam OMC, 0cOOEHHO TPH KOMMYTalMsIX CHJIOBBIX Iieneil. [ToMexu mpu KOMMYyTaIusx
BBICOKOBOJIBTHOTO O0OPYAOBAaHUS MOTYT NMPHUBOJUTH K MPOHUKHOBEHHUIO ITOMEX BO BTOPHYHBIC
1enu TpaHchopmMaTopoB ToKa, TpaHC(HOPMATOPOB HAIPSHKEHUS; K HABOJIKaM Ha JI0ObIe BTOPHY-
HBIE LIETIM, B TOM YHUCJI€ NMUTAHUs, CBA3M; K MOSBICHUIO UMITYJIbCHBIX MMOTEHIIMAJIOB U TOKOB B
JJeMEHTax 3a3emiisiioliero ycrpoicrsa. [Ipu pabore KOMMYTAIlMOHHBIX —ammapaToB Te-
HEPUPYIOTCS BBICOKOYACTOTHBIE TOKM M IEPEHAIPSKEHUS B NEpBUYHOM ceTu. [IpuumHON X
BO3HUKHOBEHHUSI SBJISIFOTCS BBICOKOYACTOTHBIE MEPEXOIHBIE TIPOLECCHI, IPOTEKAIOIINE B KOMMY-
TUPYEMBbIX IIMHAX. AHAJIOTHYHAs CUTYaIUs HAOII0JaeTCs

npu K3 (mockonbky Hapsiy € HH3KOYAaCTOTHOW cocTaBisitomied Tok K3 wmmeer BHI-
COKOYACTOTHYIO MMITYJIbCHYIO COCTAaBIIAIONIYI0). JIF00O# 3eMeHT mepBUYHON ceTH oOiamaer
pacnpenenéHHON WM COCPEeIOTOYCHHON EMKOCThIO M MHIAYKTUBHOCTBIO. TakuM oOpa3om, oOpa-
3yeTcs KoJeOaTeNbHbI KOHTYP, B KOTOPOM IPH MEPEKIIOYCHHUIX BO30YKIAIOTCS BBICOKOYA-
CTOTHbIe KoseOaHus. Uepe3 pa3inyHble MEXaHU3MbI CBSI3U (TaJIbBAHUYECKUM, WHIYKTUBHBIH,
E€MKOCTHOM) 3TH MOMEXH MOMaJatoT BO BTOPUYHbIE LIENHU U 3aTEM - Ha BXOJbl anmnaparypsl. MHo-
raa (0coO0eHHO MPH KOMMYTAIMSIX Pa3beIUHUTENSIMU) BO3JEUCTBHE MOMEX HOCHUT MHOTOKpaT-
HBIH XapakTep. [IpuunHO# 3TOrO ABJISETCS MHOTOKpPATHBIN MTPOOOH BO3AYIIHOIO IPOMEXKYTKA 32
BpeMs pabOThl KOMMYTAIIMOHHOTO anmapaTta. OnacHble TOMEXU MOTYT BO3HUKATh U MPU KOMMY-
Tanusax B cersax 10 1 kB. Tunuunas cuTyanus - pa3pblB TOKa B MHAYKTUBHOI Harpyske (Hampu-
Mep, Ha 0OMOTKE KOHTaKTopa). MexaHu3M reHepaluu MOMeXHu aMIUTUTYA0N 10 HECKOJIbKUX KB
MOJIHOCTHIO aHAJIOTMYEH MPUHLUIY paOOThl CUCTEMbI 3a)KUTAHUSI JIBUraTellsi BHYTPEHHETO Cro-
paHusl.

[Tpu pa3peiBe TOKa, MPOTEKAIOUIETO Yepe3 OOMOTKY, B CHIIy 3aKOHA AJIEKTPOMArHUTHOW MHITYK-
LMW, BOZHUKAIOT MepeHanpsikeHus. TeopeTnyecku, Ipu MTHOBEHHOM MPEKPAILEHUH TPOTEKAHUS
TOKa, MepeHanpsokeHne Oyner 0eckoHeuyHO OonbImnMM. B peanbHOCTH, TepeHanpsKeHUe JIMMU-
TUPYETCS AIEKTPUUECKON MPOYHOCTHIO BO3AYLIIHOTO MPOMEXYTKAa KOMMYTAIIMOHHOIO arapara.
EmkocTH (mapa3suTHBIE MM CHENHATbHO BKIIOUEHHbIE) TAKKE MOTYT CHH3HTh aMIUIUTYIY T1O-
MeX.

5. BHyTpeHHUE HCTOYHUKHU MOMEX B OMEIIeHUIX

KommyTanuu snekTpoMexaHn4ecKuX YCTPOMCTB pa3nuyHoro HaszHaueHus. Ocuui- jorpadupo-
BaHHME MOMEX MPH KOMMYTAIUSX HU3KOBOJBTHBIX IIETIEH MOKa3alio, YTO MEPEKIIOUYEHUs pele,
ANIEKTPONPUBOJIOB U T.II. TAKXKE COMPOBOKIAIOTCS KOMMYTAIMOHHBIMU TNOMeXamH. HacToTbl
O0OBIYHO OKA3BIBAIOTCS 3HAUUTEIILHO BBIIIE, YEM MPU KOMMYTAIUSIX BEICOKOBOJIBTHOTO 000PYI0-
BaHMA (10 coTHH MI'IT M 1ake BBIIIIE).

[[ITatHast paboTa cUIIOBOTO AIEKTPOOOOpymoBanHus (110 u BhIme 1 kB).

HuzkouacToTHBIE MarHUTHBIE TOJS IPH HOPMAIBHOM paboTe CHIIOBOTO AJIEKTPOOOOPYA0BaHUS.
[Ipu KOMITAKTHOM PACIIOJIOKEHUU CHUIIOBOTO U JIEKTPOHHOTO 000PYIOBAHUSI BO3MOYKHO MOCTO-
SHHOE BO3JCICTBUE HA ammaparypy IMoJeill BBICOKOro ypoBHs. Kpome Toro, yacto mpuxoauTtcs
CTAJIKUBAThCS C TIOBBIIEHUEM YPOBHSI MAarHUTHOTO TOJISi MPOMBIIUICHHOW YacTOTHI, OOYCIIOB-
JICHHBIM OIMUOOYHON KOHCTPYKIIMEH CHCTEMBI COOCTBEHHBIX HYXK] O0BEKTa. AMIUIUTYIA TaAKUX
MOJIEH OOBIYHO CITMIIIKOM Majla JJI TOTO, YTOOBI BBI3bIBATH COOM WJIM OTKa3bl 000PYIOBaHUSI.
OpaHako, 4aCTO MPUXOAMUTCS CTAJIKMBATHCS C UX HETATUBHBIM BIIMSHHEM Ha JUCIUIEH («IpoxKa-
HUE» W300pakeHus ). DTO MPUBOJUT K OBICTPON YTOMIISIEMOCTH OIEPATUBHOTO MEPCOHAJIA, HME-
IOIETO aBTOMATH3UPOBaHHBIE paboune Mecta. Kpome TOro, OKa3bpIBarOTCS MPEBBIICHHBIMU
HOpMBI CaHUTAPHBIX MMPABHIL.

6. Paaunocpencrsa
3a mocnenHee necATUIeTHE ObUTM OTMEUYEHBI cliydan cO0OeB B padoTe DNEKTPOHHOMN ammapaTypbl
Ha PHEProoOBEKTax Mo ICUCTBUEM TOJIEH PaMOYaCTOTHBIX HICTOYHUKOB.

B HekoTophIx ciiydasx ¢uKcHpyeTcs HeOJIarompusTHOE BO3JICHCTBHE Ha ammapaTypy pa-
JIMOYACTOTHBIX JIEKTPOMArHUTHBIX moJiel. HanpsokEHHOCTE MO, CO3/1aBaeMoro JHOO0BIMH pa-
JTUOCPEICTBaMHU, OBICTPO TMAJaeT Mo Mepe yAaleHus OT nepeaaromield anTeHHbl. [loaTomy moie
OT TIOPTATUBHOM paIuu, paboTaroIeH PSAOM C anmapaTypoi, MOKET OKa3aThbCsi 00JIee OMacHbBIM,



YeM I10JI€ OT MOLTHOT'O PaJAUOLEHTPa, Pa3MEIEHHOT0 Ha PACCTOSHUN HECKOJIBKUX COT METPOB OT
00BbEKTa. AHTEHHBI PaIUOPENCHHON U KOCMUYECKON CBSI3U OOBIYHO SIBJISIFOTCS HAIIPABICHHBIMH,
Y IIpY IPABUJIBHOM YCTaHOBKE OIIACHOCTHU allapaTypbl HE CO3AA0T.

7. Hu3Koe Ka4eCTBO HANPSIKEHHs] TUTAHHUS

Huskoe kauecTBO HanpsyKEHUS TUTaHUS B LIETISIX IEPEMEHHOTO M IIOCTOSIHHOTO TOKA MOXKET
UMETh pa3iuyHble NpuyrHbl. Hanbonee pacnpocTpaHeHHbIE: HEOCTATOYHASI MOIIIHOCTh HCTOY-
HUKA MUTaHMS, CYIIECTBEHHO HEIMHEWHBIA XapakTep Harpy3kd (Hampumep, OJOKH MUTaHUSA
AJIEKTPOHHOW amnmnapaTyphl); KPaTKOBPEMEHHbIE CKaYyKU MOTPeOsieMOil MOIIHOCTH (HampuMmep,
npu paboTe IEKTPONPUBOJOB BBIKITIOUATENECH).

Yame Bcero npoOsemMbl KayecTBa MUTAHUS BO3HUKAIOT HA MOJCTAHIIMSX, MUTAIOIMIUX MOII-
HYIO HEJIMHEWHYIO Harpy3Ky. TakoBbl, B YaCTHOCTH, TSTOBBIE MOJCTaHIMH, IOJCTAHIIMA MHOTHX
MPOMBIIUICHHBIX NpeAnpusaTuil. [Ipyrum pacnpocTpaHEHHBIM HCTOYHUKOM MpoOJEM C Kaue-
CTBOM IHUTAHUS SBJISIETCS MCIIOJIb30BAaHUE YCTAPEBIINX MCTOYHHKOB OecriepeOOMHOro MuTaHus,
WHBEPTOPOB, CTAOUITN3aTOPOB.

8. DuekTpocTaTHYecKHe OTEHIHAJIBI

DIIEKTPOCTATUYCCKUN Pa3psil MPEACTABISIET ONACHOCTH JIJIi COBPEMEHHOM arapaTyphl u3-
3a BBICOKOYACTOTHOTO Xapakrepa ummyibca (PpoHT - meHee 1 He). XoTs sHeprus, nepeHocumas
TaKUM HUMITYJIbCOM, MaJia, 332 CYET BHICOKOM aMIUTUTY/bl HEJIOIYCTUMOE BIUSHUE HA anmnaparypy
(B IepBYIO OYEpE/Ib, TOTUYECKUE DIIEMEHTHI) OKa3bIBAETCS BOZMOXKHBIM.

9. lllTaTHble pesKMMBI PaGOTHI 3JEKTPOYCTAHOBOK, JONMYCKAIONIME NPOTEKAHHE 3HA-
YHMTEJbHBIX TOKOB 4epe3 3Y o0beKTa

B GonpmmHCTBE CiydaeB MPOTEKaHNE 3HAUUTEILHBIX TOKOB IO 3a3eMJISIOIIEMY YCTPOUCTBY
00BeKTa He SBISETCS IITATHOW CUTYyallMel, TeM He MeHee, MHOI/Ia 3TO BCE K€ MpoucxoauT. B
ATOM CIIy4ae Ha 3a3€MJIAIOIIEM YCTPOWCTBE OOBEKTA NMOCTOSHHO IPUCYTCTBYET HEKOTOPBIN I1O-
TEHLHAJ. DTOT MOTEHIMAJI MOKET BbI3bIBATH MOSIBIEHUE TIOMEX, B YACTHOCTH - B LIEMSX CBS3U C
npyrumu o0bexTamu. [Ipu Gonbmx pasmepax 00beKTa WM TIOXOM COCTOSHHH €T0 3a3eMIISIO-
LIETO YCTPOMCTBA, 3HAUUTENbHBIE PA3HOCTH MOTEHIIMAIOB MOTYT MOSBUTHCS U B IIPENENax Tep-
putopuu o0bekTa. [1noxoe 3a3emiieHue Ha MOJACTAHIUAX CO3AAET HE TOJIBKO BBHICOKHE OCTATOY-
HbI€ HANPSDKEHUS, HO U IaXKe JJOCTATOYHO OOJIbIIIOE IIar0BOE HAIPSIKEHHE.

10. Mepenanpsikenus B ceTsIX ¢ H30JIMPOBAHHOI HEHTPAIbLIO

Cetn 6-35 kB paboTaroT ¢ U30JIUPOBAHHON HEUTPANIbIO TMOO C KOMIIEHCAINEH EMKOCTHOTO
TOKa 3aMbIKaHHs Ha 3eMiro. [[yroracsiue anmapaTsl A KOMIIEHCAMU EMKOCTHOTO TOKa 3a-
MBIKaHHUSI Ha 3€MJII0 YCTAHABJIMBAIOTCS, €CJIM €r0 BEJIMYMHA MPEBBIIIAET ONpeeIEHHbIE HOPMHU-
poBanHble 3HaueHus1: 30 A 11 cetn 6 kB. 20 A i cetu 10 kB u 10 A nns cetu 35 xB.

Certu ¢ M30IMPOBAaHHON WJIM KOMIIEHCUPOBAaHHOM HEUTpaJIbl0 MOTYT JJIUTEIBHO paboTaTh
¢ onHo(a3HbIM 3amblkaHueM Ha 3emito (033). M3-3a ctapeHus 00OpyAOBaHUS CYIIECTBEHHO
CHU)KaeTcs ypoBeHb m3oisiiuu. Toraa Hanmuuue 033 B ceTH yBeIMUYMBAET PUCK MHOTO(a3HBIX
MTOBPEXKICHUM.

B cersix 6-35 kB BHyTpeHHUE MepeHaNPsHKEHHUST BOSHUKAIOT MTPH: BKITFOUEHHH W OTKITFOYE-
HUM BO3JYIIHBIX U KaOeJIbHBIX JHMHUH; OTKIIOUYEHUH HEHArpyXEHHBIX TpaHCc()hOpMaTopoB; OT-
KiroueHnn aBoHoro K3 Ha 3emutro; oTkimodueHnn AByx(da3Hbix K3; HEOJHOBpEMEHHOM BKITIOUE-
HUM (a3 IpU MMycKe IEKTPOABUraTeseH; BKIIOUEHUH dIEKTPOABUraTesel Npu aBTOMaTHYECKOM
BBOJIe pe3epBa (ABP); mim aBTomatmueckom moBTOpHOM BKItoueHun (AIIB); oTkmrouenun
AIIEKTPOJIBUraTeNIel; KOMMYTAllUM HAarpy3KH BaKyyMHBIMH BBIKJIFOUATENISIMU; YTOBBIX 3aMbIKa-
HUSX Ha 3eMJII0; PE30HAHCHBIX MOBBILICHUSIX HAIPSXKEHUS.

Heobxonumoro yposas DMC anektpoobopynoBanus cereit 6-35 kB MOXKHO JOCTHYb:

1) npumenenveM HeNnMHEHHBIX —OrpaHuuuTeNel mnepeHanpsukenuit  (OITH), o6ec-
NEYMBAIOIINX 3ALIUTY OT TPO30BBIX U KOMMYTALIMOHHBIX NEpEHANPKEHUN;

2) yBenMueHHEM 3JEKTPUYECKOH TPOYHOCTH M3OMAIMH BO3IYIIHBIX JUHUH MyTEM 3ame-
Hbl HEM30JIMPOBAHHBIX MPOBOJIOB HA 3alIUILEHHBIC, TPUMEHEHHS MOJIUMEPHBIX HU30JSTOPOB U3
KPEMHUNOPraHUYECKON PE3NHBI MU YBEIMUEHUS YHCIIa U30JIATOPOB B THPIISIHIE;



3) YMEHBIICHUEM COMPOTUBIICHUS 3a3€MJICHNUS,
4) MOBBIIICHUEM HaIEKHOCTH U CEICKTUBHOCTH JNEHCTBUA 3aIUThI OT 033;

5) noBblEHHMEM KPATHOCTH AEHCTBHS ABTOMATHYECKOTO TIOBTOPHOTO BKIIFOUEHHUS
(AIIB) Ha BO3IYIIHBIX JIMHUSX.

KOHTPOJIBHBIE BOITPOCHI
1. Hazosure ocobernoct MO Ha ITOACTAHIINH.
2. Ilepeuncnute U 0XapakTepU3yHTe OCHOBHBIC BUBI TOMEX HA SHEPTETUYCCKUX 00'b-
eKTax
3. HaszoBure mepsl obecniedenus A0nycTUMoro ypoBHs OMC 31eKTpooOopyaoBaHus
cerei

Ilpakmuueckaa paboma Ne8
Hopmupoeanue ycnosuii padonvl nepcoHana u nPoHCUaHUA J1i00eil 6 30He
enuanua IIC u B/ CBH

He.]'ll): HU3Yy4YUTh BIMAHHUC DJICKTPUICCKHUX U MAIrHUTHBIX MOJIeH Ha YeIoBeKa

OcHoeswvl meopuu:

HopmupoBaHnue HanpsizkeHHOCTE moJiei

Bo mHorux crpanax, Bkiodas Poccuro, et nporecc coBepIieHCTBOBAHMUS
HOPMHPOBaHUS O€30IMAaCHBIX ISl 3/I0POBbsI JIIOJIEH HANPSXKEHHOCTEH AJIEKTpHUYe-
CKOTO ¥ MarHUTHOTO TOJI€H, a TAK)KE MOTOKA MOIIHOCTH BHICOKOYACTOTHBIX TOJIEH.

O06ocHOBaHKME HOPM B TIOCIIETHUE TOJIBI CTAHOBUTCS BCe 00JIe€ aKTyaTbHBIM.
[Tpu »TOM BCE OTUETIMBEE MPOSIBISAIOTCS JIB€ TCHICHIIUU: CTPEMJICHUE YCTAaHOBUTh
Oomee KECTKUE HOPMBI, 3aKJIaJlbiBas B HUX OoJblue KOd(PPUIMEHTH 3amaca u
BO3MOYKHOCTH MPOSIBJICHUS MTOKAa HAYYHO HE YCTAHOBIICHHBIX MEXaHU3MOB BIIUSHUS
Ha 3JI0POBbE, HAIPUMEP CJIA0bIX, HO JJUTEIBHO JEUCTBYIOUIUX MOJICH MPOMBIIII-
JICHHOW 4aCTOTHI, U CTPEMJICHHE OIIEHUTh PEAbHYI0 OMIACHOCTH MOJIEH ISt 3710PO-
Bbs U€JIOBEKa M Ha 3TOM 0a3e mepecMOTPEeTh CYIECTBYIOINE U 000CHOBATh HOBBIE
HOPMBI 110 JIOITYCTUMBIM HAIPSHKEHHOCTSAM TIOJICH M OTPAaHUYCHUSAM MPEObIBAHUS
YeJIOBEKa B HUX.

[IposiBieHNE ITUX TEHJIEHIIUNA TECHO CBSI3aHO C YKOHOMHYECKMMHM acCTeKTa-
MU, TaK KaK COOJIIOJICHHE CAHUTAPHBIX W CTPOUTEITHHBIX HOPM IO JOIMYCTUMBIM
HaIpPSHKEHHOCTSIM TIOJIeH, OOecrieueHrne HOPMUPOBAHHBIX 30H OTUYXKICHUS IS
JIMHUHN DJIEKTpOIepeaud BHICOKOTO HANPSDKEHHS U T.J[. COMPSDKEHO ¢ OOJIBITUMU
3aTpaTaMy WM SKOHOMHYECKUMH TOTEPSMHU.

Crnenyer 3aMeTUTh, YTO TPOIECC MIEPECMOTPA HOPM IO BO3JICHCTBHUIO DJICK-
TPUYECKUX, MAaTHUTHBIX W 3JIEKTPOMArHUTHBIX TIOJICH Ha YeJOBEKa B HACTOSIIEE
BpeMs SBIIICTCS YPE3BBIYAMHO TMHAMHYHBIM. HOpMaTHBHEBIE TOKYMEHTHI 3a pyOe-
YKOM YacTO TIEPEeCMATPUBAIOTCS M M3MCHSIOTCS, CTAHOBUTCS WHBIM WX TIPaBOBOU
cTaryc.

B nHacTosiimee BpeMs B OCHOBY HOPMHPOBAHHUS JOMYCTUMBIX HANPSHKEHHO-
CTe MarHUTHBIX U AJIEKTPUUYCCKUX MOJIEH MOJO0XKEHBI HAYYHO YCTAHOBIICHHBIC ME-



XaHU3MBbI BIMSIHUS HA OPraHr3M Y€JIOBEKa: U3MEHEHHE Pa3HOCTH IMOTEHIMUAJIOB Ha
MeMOpaHax KJIeTOK mpu yactoTtax Huke 10 k' 1 HarpeB TkaHel nmpu Oosiee BhICO-
kux 4yactotaX. CoOTBETCTBEHHO 0a30BbIMU BEIUYMHAMH SBIISIIOTCS Oe30mMacHbIe
IJIOTHOCTh TOKA B TKaHSX OpraHu3ma B nauana3one yactot 4 - 1000 I' 10 MA/M?, a
npu yactotax Beime 10 k[’ - ynenbHas 3Heprust 4 Br/kr. [Ipu wacrore 50 I't yka-
3aHHOM IUIOTHOCTHM TOKa COOTBETCTBYIOT HAIPSKEHHOCTH BHEIIHUX Mojed 20
kB/M u 4 kA/m.

[Ipr HOpMUPOBAaHMH IONYCTUMOM HAIPSHKEHHOCTH IOJEH W BPEMEHH MX
BO3JICHCTBHS HA pabOYMX MECTax M JIJIsl HACEJIEHUS B HACTOSILIEE BpEMsS BBOJST KO-
s dunmeHTs! 3amaca. Tak, IpU TEIIOBOM BO3JI€HCTBUMA BBICOKOYACTOTHBIX TOJICH
HOPMbI YCTAHABJIMBAIOTCS MO YAEIbHON 3HEpruu, B 10 pa3 MeHblel O€30MacHOM,
T. €. o sHepruu 0,4 B1/kr. [Ipn HU3KKX YacTOTax Tak)Ke YCTaHABIMBAIOTCS KOA(-
¢unuenTsl 3anaca ot 2,5 10 10 u Bbime. B Hamel crpaHe rUrHEHUYECKHE HOPMBbI
BHYTpH 37aHui cocTaBisaioT 0,5 kB/M, HanmpsHpKeHHOCTh 3JIEKTPUYECKOTO TMOJsS Ha
IPaHUIIe OTUYKIACHHS JIMHUW AJIEKTpOIlepeaud He JOJDKHA MpeBbimarh 1 kB/M.
b3k K 3TUM 3Ha4eHUsM U HOpMBI Apyrux ctpad. B CIIIA, Hanpumep, HOpMH-
POBaHbl HANPSIKEHHOCTU JJICKTPUYECKOrO MOJISI HAa TPAHUIIE 30HBI OTUYKJICHUS B
npenenax ot 1 kB/M 10 3 kB/M 115 pa3nuunbIX mtaToB. B HEKOTOpBIX cTpaHax,
HarpuMep B ABCTpaJIMM, B UCKIIOUUTENbHBIX ciydasx s auHun 500 kB gomyc-
KaeTCsl HAMPSHXKEHHOCTh Ha TPAHUIIE 30HBI OTUYXACHUS 5 KB/M.

AHanornyHasi CUTyalusi U ¢ HOpMUPOBAHUEM JIOIYCTUMOM HAIPS)KEHHOCTH
MarHUTHOTO MOJIsl MPOMBILUIEHHOW YaCTOThl Ha pad0OYUX MECTaxX U JIJIsl HACEICHHUS.
PekoMeHauu U HOPMbI PA3IMYHBIX MEXAYHAPOIHBIX OpPraHU3alMi U CTpaH, Kak
MpaBUJIO, HE COTJIACOBAHBI MEXAY COOOM, a MPUBOJUMBIE B HUX 3HAUYEHHUS HAIps-
KEHHOCTEH MOTyT OTJIMYaThCsi B HECKOJBKO pa3. B HEKOTOpBIX cTpaHax, B TOM
yucie u B Poccum, HOpMBI JJIsI HAcENEHUSl MO JOMYCTUMBIM HANpPSKEHHOCTSM
MAarHMTHOTO MOJIsI MPOMBIIUIEHHOW YaCTOThI OTCYTCTBYIOT.

B Hacrosmee BpeMs Haubosiee OOOCHOBAHHBIMM M TIOJHBIMU IpE-
cTaBisitorcss  BpeMeHnHble HOpMbl ENV50166, npemioxkennbie TeXHUUYECKUM KO-
mutretoM CENELEC u netictByromue ¢ 1995 r. Cpok nelcTBUS 3TUX HOPM OIIpe-
JIeJIEH B TP roja, Mo MPOIIECTBUU KOTOPBIX OHH JOJIKHBI CTaTh OCHOBHBIMH HOD-
Mamu EN-50166 unu 107KHBI OBITH OTO3BAHBI.

OcranoBuMcs kpatko Ha conepkanuu HopM ENV50166. 3a 6azucHoe 3Ha-
YEeHUE HAIpPSHKEHHOCTH DSJIEKTPUYECKOTO MOJsi MPU JJIMTEIIbHOM BO3JEHCTBUU
MPUHATHL: MOCTOsSIHHOE 1ToJie — 42 kB/M, nepemennoe ¢ yactoroi (0,1 -4) I'n - 30
kB/M (kpuTepuil Bo3aeCTBUS MOJIA HA YeJIOBEKa — OIYIIEHHE MO M0 KOCBEH-
HBIM Ipu3HakaMm). B nquanazone yactor 4—1000 I'y 0a3ucHBIM 3HAUYEHUEM CUMTA-
eTcsl TIOTHOCTE ToKa B 10 MA/M2, KOTOPOMY COOTBETCTBYIOT YK€ ITPUBOMMBIE
3HaueHus HanpspbkeHHocTd 20 kB/M u 4 kA/M. C ydyeToM cnenuuKu MEXaHU3MOB
U3MEHEHHUS Pa3HOCTHU MOTEHIMAIOB HA MeMOpaHax KIJIETOK Mpu Oojee HU3KUX Ya-
cToTax OepeTcsi 6a30Basi MIIOTHOCTH TOKA, OOPATHO MPOIOPIIMOHANIbHAS, a TIPH 00-
Jie€ BBICOKMX — MPSIMO IPOMOPLMOHAIBHAS YacTOTE.

ba3ucHbIM 3HaYeHUWEM HAIPSIKEHHOCTH MOCTOSSHHONO MArHUTHOTO MOJIst
npuHATO 3HadueHue 1,6 MA/M. BriepBbie HOpMUPOBAaH TOK, MPOTEKAIOIINI Yepe3



YEJIOBEKa MPU KOHTAKTE€ C OOBEKTaMH, HAXOANIUMHUCS B DJIEKTPUUECKOM IIOJIC
MIPOMBIIIJICHHON 4acTOThI: 3,5 MA Ha pabouunx mMecTax u 1,5 MA 111 HaceJIeHus.

Hopwmbl o HampsiKeHHOCTH TOJIEH TPOMBIIUIEHHON 4acTOThl Ha pabodmx
MecTax MojJpas3iessitoTcs Ha Tpu kateropuu. [lepsas kateropus - 6,1 kB/m u 159
A/M - obs3aTenpHa nH(OpMaIMs repcoHana o noje; Bropas - 12,3 kB/m, 320 A/m
U BBIIIE - 00s3aTeNIbHBl MEPOIIPUATHS 110 OTPAHUYCHUIO MTPEObIBAHUS B TI0JIE; Tpe-
Ths - 19,6 kB/M 1 480 A/M - 00s13aTeIbHO, TOMUMO OTpaHUYEHUs TMPeObIBaHUS B
noJie, IpeAyNpEeKACHNUE: «onacHas padortay. [ HacemeHus Oa3WCHBIC 3HAYCHUS
OepyTcs B 2,5 paza MEHBIIMMHU, YEM HA pabOYNX MECTax.

Crnenyer OTMETUTh, YTO B 00J1acTH HU3KKUX YacToT HOpMbl ENV50166 narot
0osiee BBICOKKE HAIPsHDKEHHOCTH TOJIei Ha pabounx MecTax, YeM MPEKHUE HOPMBI
IRPA. BeposiTHO, TeHAEHIIMS OCIIa0IEHUSI OTPAHUYEHUI 110 HANPSYKEHHOCTSAM MpU
HOPMHUPOBAaHUU MOKET COXPAHUTHCA U B JaJIbHEUIIEM, €clii OyAeT I0Ka3aHo, YTO
OMAaCHOCTh BPEHOTO BIIUSIHUSA MOJIEN HA YEIOBEKA MPEYBEINYECHA.

CnenyeT OCTaHOBUTBCSI Ha TOCIEIHMX OTEYECTBEHHBIX CaHHUTApHO-
ANUAEMHONIOTHYEeCKUX TpaBuiax M HopmaruBax CanlluH 2.2.4.11910S. B Hux
YCTaHOBJICHBI MPEAEIbHO JOMYCTHUMbIE YPOBHH 3JIEKTPOMArHUTHBIX IOJIEN Ha pa-
004yux MecTax.

BrnepBbie ycTaHOBIEHBI BpeMEHHBIE (CPOKOM Ha 3 rojia) JOMyCTUMbIE YPOB-
HU OCJIa0JIeHHUs] TEOMAarHUTHOTO TOJIS B JIBa pa3a B TECYCHUE CMEHBI.

[IpeaenbHO JOMYCTUMBIE YPOBHU MOCTOSIHHOIO MAarHUTHOTO IOJISI COCTaB-
JISIOT: TIPA BPEMEHH BO3JEHCTBUA 3a pabounii AeHb A0 10 mun — 24 xA/M; nipu
BpeMeHu 11- 60 muH - 16 kA/M; pu BpemeHu Bo3aeicTeus 61- 480 muH - 8 KA/M.
VYpOoBEHB AOMYCTUMOTrO JOKAIbHO BO3JEHCTBYIOMIETO MOJIS MOBBIIIAETCS MPUMEP-
HO B 1,5 paza.

HanpspokennocTs anektpudeckoro nois vactorod 50 I'm B TeueHue Bcen
CMEHBI MOKET COCTaBIATh 5 KB/M. [Ipu cokpariieHrnn BpeMeHU BO3ICUCTBUS JOITY-
CTUMasi HampsukeHHOCTh yBenuuuBaercs (10 20 kB/m). [lpu nanpspkennoctu 20 -
25 kB/M nonmyctuMoe BpeMs MpeObIBaHUs YeoBeKa B mojie coctaBiser 10 MuH, a
IIPY HAMPSHKEHHOCTH BbINIE 25 mpeObiBaHUE 4YeoBeKa 0€3 MPUMEHEHHUS! CPEJICTB
3aIMUTHI HE JJOITyCKAETCsl.

[IpenenbHO JOMYCTHUMBIE YPOBHHU HAIPS)KEHHOCTEW MAarHUTHOTO MOJIsL MpPO-
MBIIIUIEHHON 4YacTOTHI, AEHCTBYIOIIETO HA BCE TEJIO YEJOBEKA, CIEAYIOUIUE: MpHU
BpeMeHU npeObiBanus 10 1 daca 3a cmeny - 1600 A/m; no 2 vac - 800 A/m; no 4
yac - 400 A/m; o 8 gac - 80 A/m.

[Ipu nokambHOM BO3AEHUCTBMM (Ha KOHEYHOCTH) MPEAENIbHO JOMYCTHUMBIE
HaIpsHKEHHOCTH yBelnuuBatoTcs B 4-10 pa3 B 3aBUCHUMOCTH OT BPEMEHHU NMpeObI-
BaHUs B noje. imnynbcHbIe 1ot 4acToThl 50 ' MOTYT MMETh Hamps)KEHHOCTH B
3aBUCUMOCTH OT pPEKHUMa TeHepalluu U BpeMeHHu BoziaeucTBus, ot 6000 A/m no
1400 A/M, TO ecTh B HECKOJIBKO pa3 OOJBIIYI0, YEM TPU HETPEPHIBHOM BO3JCH-
CTBHUH.

B CanlluH 2.2.4.1191-03 HOpMHUpPOBaHBI IOMYCTUMbIE HATPSIAKEHHOCTH, T10-
TOKH MOIIIHOCTH, KCIIO3UIIMU BEICOKOYACTOTHBIX 3JIEKTPOMATHUTHBIX MOJIEH.



Hopmuposanue yciioBuii paéoTsl IepCcoOHATA M IPOKMBAHUS JIIO/Ieil B 30He
Bausiaus I1C u BJI CBH

HccnenoBanus mokasaiu, 4To JUisl IepcoHana noactaHuui u quauii CBH,
JUIUTEIBHO U PETYJIIPHO HAXOASUIErOCs MO BO3ICMCTBUEM IIIEKTPUUYECKOTO OIS,
JOITyCTUMBIE HAINPSKEHHOCTH TOJS U JJIATEIIBHOCTH MX BO3JCHCTBHS HE JTOJKHBI
MPEBBINIATH 3HAYCHUM, IPUBEICHHBIX B Ta0J. 7.3.

[Ipu BBINIOJIHEHUH ATUX YCIOBUN 00eCTeunBaeTCsi CAaMOBOCCTAHOBIICHHE (PU-
3MOJIOTUYECKOTO COCTOSIHHS OPraHU3Ma B T€UEHHUE CYTOK 0€3 OCTaTOYHBIX pPEeaKIUil
1 (YHKIMOHAIBHBIX WM MATOJIOTUYECKUX U3MEHEHUM.

HopmaTuBHble naHHble TaOs. 7.3 NEHCTBUTENBHBI, €CJIM OCTAIBHOE BpPEMS
paboyero IHs Y4eJOBEK HAXOAMUTCS B MECTAX, /1€ HAPSHKEHHOCTD 3JIEKTPUYECKOTO
noJist MeHbIe 5 KB/M 1 uckimodeHa BO3MOKHOCTh BO3JICHCTBHUS HA HETO DJICKTPH-
YECKUX pa3psanoB. [Ipm 3TOM HanpsKEHHOCTh ONPEAEISIETCS HA YPOBHE T'OJIOBBI
yesnoBeka (1,8 M Haj ypOBHEM 3eMIIN).

Crnengyer OTMETUTh, UTO AaHHbIE Ta0Jd. 7.3 MOIYy4YEHBI IJs NEPUOANYECKOrO
U JUIUTETBHOTO MPEObIBAHMS YETIOBEKA B SJIEKTPUUYECKOM T0JIE, KOT/Ia Y HErO Yepe3
1 - 2 mecsina BelpaboTalCs TUHAMUYECKHUI cTepeoTun BocnpusaTus noisi. Enuno-
BPEMEHHO JOIYCKalOTCS M OOJbIlINE KPaTKOBPEMEHHbIE BO3JCHCTBUS AJIEKTpUUE-
CKOT'0 IOJIA.

[Tpu npoextupoanuu noxacranuuiit CBH omnpexnenstorcss mapuipyTsl 00x0-
J1a, BUABI ONEPATHUBHBIX NEPEKIOYEHUN NPU MPOU3BOACTBE PEMOHTOB U JAPYIHX
paboT; Ha MOAEIAX WK MO nporpamme Ha OBM paccunThiBaeTcsl HalIPsHKEHHOCTb
AIEKTPUYECKOr0 MOJs B 3TUX MECTaX M BO3MOXHAs JJIUTEIBHOCTh padOT, 4TO
CpPaBHUBAETCA C JAHHBIMH TaOJIUIBI

JlonmycTuMas MpoA0IKUTEIbHOCTh PA00THI IEPCOHAIIA B AJIEKTPUUYECKOM
MI0JIE TPOMBIIIJIEHHOW YaCTOThI

HampsixkeHHocTs 25ek- | JlomycTumas mpo10bKUTENbHOCT PeObIBaHUS MIEPCO-
TPUYECKOTO MOJISt Haja B TEUCHHUE CYTOK, MHUH.
kB/Mm
5 be3 orpannyenus (B TeueHue paboyero JaHs)
10 180
15 80
20-25 10

[Ipy HEBBIMOJHEHUU TUX YCJIOBUH NPUMEHSIOTCS MEPHI 1O dKpaHHUPOBa-
HUIO pad0YuX MECT, TPOCOBBIC SKPaHBI HaJ JOPOTaMH, SKPaHUPYIONIHE KO3BIPHKU
Y HaBECHI Ha/T MIKa(aMu yIPaBIICHUS, BEPTUKAIBHBIC SKPaHbl MEXTY (ha3aMu | JIp.

s OPY noxcranimmu CBH nHapsiny ¢ pacueramu, mocie e€e mycka B JKC-
TUTyaTalyuio TPOBOIST U3MEPEHUS HATIPSHKEHHOCTH TOJISl B PA3JIMYHBIX TOYKAX, TMO-
CJIe 4ero Mpu HEOOXOJWMOCTH SKpaHHas 3amuTa ycuiaupaeTcs. [Ipu peMOHTHBIX
paboTax MPUMEHSIIOT CheMHBIC KpaHbl. [IpenbsaBistoTcs onpeeacHHbe TpeOoBa-
HUs K KoMmroHOBke OPY, HampuMep He MOMyCKaeTcs PacloOKEHHUE OIIMHOBKHU
HaJl BBIKJIIOYATEISIMH, YTOOBI 00€CTICUNTh BO3MOXKHOCTh MX O€30ITaCHOTO PEMOHTA

U 1p.




Jna nuanii CBH, BOIM3M KOTOPBIX BO3MOXHO HaXOXJIECHHE MEpCOoHANa Mo-
CTOPOHHHX OpraHU3allMil U MECTHOTO HACEJIEHUs, HA OCHOBAHHUM CIIELIMAIBHO TPO-
BEJICHHBIX HCCIICIOBAHUI YCTAHOBJIEHBI CIEAYIOIIME HOPMATUBBI MO JIOMYCTUMOMU
HaIpPsHKEHHOCTH TOJ1 IMHUEH 0e3 ompeleieHus: TOMyCTUMON IITUTEIBHOCTU Tpe-
obiBanus: 20 kB/M - 11 TpyIHOAOCTYTHOM MECTHOCTH (00J10Ta, TOPHBIE CKJIOHBI U
T. 1.); 15 kB/M - qy1s1 HeHacenenHou mectHocTH; 10 KB/M - 17151 mepecedenuit ¢ no-
poramu; 5 kB/M - 1711 HaceIeHHON MECTHOCTH.

Kpome Toro, HopMupyeTcsi JOMyCTUMasi HAPSDKEHHOCTh HAa TPaHULAx KU-
JbIX 3acTpoek - 0,5 kB/M, uTo gomyckaeT npeObIBaHUE YEIOBEKa B AIIEKTPUUIECKOM
110JIE HEOTPAaHUYEHHOE BPEMsI B TEUEHHUE BCEH JKU3HH.

Ecnu, cormacHo pacueram, IIpu pacCTOSHUM ITPOBOJOB J0 3€MIJIH, ONIPEEs-
€MOM IEpEeHANPSLKEHUAMU, HAIIPSHKEHHOCTH no JInHusAMU 330 kB He npeBpimaror
8,5 kB/M, a mox muuusmu 500 kB - 14 kB/M 1 He BO3HUKAIOT 3aTPyAHEHUS IIPU UX
COOpPY’KEHUH B HEHACEJIEHHOM MECTHOCTH, TO AJIs JIMHUN OOJiee BHICOKOTO Kiacca
HaIIPSDKEHUM pacCTOSTHUE A0 36€MIIM B TOM K€ MECTHOCTH OIPEIEISIETCS TOIyCTH-
MOU HaMpsKEHHOCTHIO - 5 KB/M.

HanpspkeHHOCTD Most UMeeT HauOoJIblee 3HaYeHHE 10/ JINHUEH U TI0 Mepe
ylajgeHus: oT Hee ObICTpo yMmeHblaeTcsi. COOTBETCTBEHHO 30Ha HAMOOJbILIErO
BIIMSHUA TOJS H3-3a MPOBUCAHUS INPOBOJOB HAXOJUTCS B CEPEIUHE IPOJIETa, a
HAaUMEHBIIIETO - Y ONOp, TJI€ BbICOTA I10/IBECA MPOBOJIOB HAaUOOMbILIAs U, KPOME TO-
ro, CKa3bIBaeTCs DKPAHUPYIOLIee AEUCTBHE caMuX omnop. [loaTomy noporu, Tpaccel
IIPOrOHAa CKOTa, MEUIEXOHBIE JOPOKKH, JIMHUM CBA3M W JIMHUU O0Jiee HU3KOTO
HaIpsHKEHUS! PEKOMEHAYETCS pa3MellaTh BOJIU3H O1op.

B oxpaHHOI1 30He TMHUM (€€ TPaHULbl NapaJlieibHbl JIMHUA U BHYTPU HEE
HaIpsHKEHHOCTh MoJs npesbimaet 1 kB/m, ang munuit 500 kB - 310 25 M, a 750 kB
- 40 M oT kpaitHux (pa3) He paszpeliaeTcs pa3MelIeHUe MOCTOSTHHBIX U BPEMEHHBIX
KWIbIX U TPOU3BOJICTBEHHBIX COOPYKEHHH, PETIaMEHTUPYETCS pPeXUM padOTh
PEMOHTHOTO IIEpCOHANA.

Eciu npu mnepecedeHuM JMHHUEH JOOpPOrM HEOOXOJUMO CHHU3UTH Ha-
NPSOKEHHOCTD, JIMHHSI SKPAaHUPYETCsl TPOCOBBIMU 3KPAHAMH, BBIIIOJIHEHHBIMHU W3
OJTHOTO WJIM JIBYX TPOCOB IMOJ KaXIoW (pa3oi, HATSHYTHIX Ha KeJIe300€TOHHBIX
CTOMKaX M 3a3€MJICHHBIX 10 KOHLAM.

TpocoBble 3KpaHbl MOTYT NPUMEHSATBHCS M Il CHUKEHHUS HANPSIKEHHOCTH
AIIEKTPUUECKOTO MOJIS Ha TPAHULAX JKUJIBIX 3aCTPOEK (Y CTEH KWIIbIX 3AaHUil).

HanpsixenHOCTH TI0J1 TIOJ1 JIMHUEW NPU MPUHUMAEMBbIX OOBIYHO PACCTOSIHU-
X TPOBOAOB 110 3eMuiH 1151 Beex JIMHMKM CBH 3HaunTENbHO MPEBBIIAIOT JOMYCTH-
MoOe€ JIsl HaCeJIGCHHOW MECTHOCTH 3HaueHue - 5 kB/M. BBumay Toro, 4to 3TOT HOp-
MaTUB PacCIpOCTPAHSAETCS TOJBKO HA BHOBb CTPOSIIUECS JMHHUH, B MEPCIEKTHBE
CTaHET 3aTPyIHUTENBHBIM BBIBOJ TakuX JIMHUK OT KpynHbIx TOC u ADC, korto-
pBI€ PACHOJIOKEHBI B FOPOJAX WIIM IMOCEIKaxX, TaK KaK IPH 3TOM PACCTOSIHUS OT
IIPOBOJIOB JIMHUH J0 3€MJIM JOJDKHBI ObITh HEe MeHee 12 M st JIDIT 330 xB; 16,5 m
st JIDIT 500 xkB; 22 m st JIDIT 750 kB. YuurteiBasg HaJlmune Ha MIMHAX CTaHIAI
¥ BBIBOJIaX JIMHUN 0OJiee HU3KUX HAIPSDKEHUH, B pAJE CIy4aeB MOXKET OKa3aTbCs
HYKOHOMUYHBIM OCYIIECTBJIEHUE TAKUX BHIBOJIOB B BUJI€ KOMOMHUPOBAHHBIX JIMHUH,
y KOTOPBIX O] LEMbI0 00Jee BBHICOKOTO HANpsHKEHHUS pacrlojioKeHa Liemnb Oonee



HU3KOT'0 HaIPsDKEHUS CO CABUIOM CHCTEM HampsbKeHMi 1eneit Ha 120° 3a cyuer us-
MeHeHus (a3supoBKU HWKHEH nernu (Harnpumep, 330/110, 500/220, 750/330). Bos-
MOKHO TaK»K€ MCIOJIb30BaHUE JIMHUN C CUIIbHBIM cONM)eHueM (a3, SJKpaHupPOBKa
JIAHUW U Jp.

B rycToHnaceneHHON MECTHOCTH TaKUE PEIICHUS MOTYT OBITh MPUHSITHI U JJIsI
Bcell uHuu snektponepenayn CBH, Tak kak OHU HE TOJIBKO CHMKAIOT HANPSHKEH-
HOCTb MOJIsl, HO Y MOBBIIIAIOT NPOMYCKHYIO CITIOCOOHOCTb.

BropuunapiM (pakTOpoM, OKa3BIBAIOIIMM CYIIIECTBEHHOE BIUSHUEC HA YCIIOBUS
paboTHl B OXpaHHOM 30HE, SIBISETCS TOK, CTEKAIOUIUI ¢ MPOBOISIIETO, HO W30JIH-
POBAHHOTO OOBEKTA MPU MPUKOCHOBEHUHU K HeMy. BenmnumHa 3TOro Toka JOJHKHA
ObITh Oe30macHa JIJIs MECTHOTO HACeJICHUs, MPUIYeM HE0OXOJUMO yUUTHIBATh BO3-
MO>KHOCTb COMPUKOCHOBEHUS C 3TUMH OOBEKTAaMU HE TOJBKO MYKUWH, HO TaK¥Ke
JKCHIIMH U AeTel. B 3TuX ciydasix UCIONBb3YIOTCA aMEPUKAHCKUE JTAHHBIE, COTJIAC-
HO KOTOPBIM 0€30IMMaCHBIM JJIsl MY>KYUH SIBIISIETCSA TOK 9 MA, 1715 *KEHIIMH - 6,5 MA,
s nerer - 4,5 MA (kak yxxe ormeudanoch, ENV50166 ycranaBnuBaetr Ooliee
YKECTKHE HOPMBI - 3,5 MA Ha pabounx Mectax u 1,5 MA 175 HaceneHus ).

Crekaroluii TOK Ipy TPUKOCHOBEHUH YE€JIOBEKa OIMpPEACIAeTCs HapsHKeHU-
€M JIMHUU, EMKOCTBIO 00BbEKTa OTHOCUTEIIBHO JIMHHUH, OIIPeaesiieMOi 00 bEMHBIMU
napamMeTpamMu 00ObEKTa U aKTUBHBIM CONPOTUBJICHUEM YeJIOBEKa. ITOT TOK DMITH-
PUYECKH MOYKHO BBIPA3UTh KaK

l, =K,VE
I'me K, - ko3dpduuuent Gpopmel 00beKTa; V - 00beM 00beKTa; £ - Hanps-

YKEHHOCTb 10JIs1 Ha ypoBHE 1,8 M Hax 3emueit

Takum 00pa3om, CTEKAIOIIMA TOK IPOMOPIIMOHATIEH HAMIPSIKEHHOCTH TIOJIS U
o0veMy oOwekTa. Hanmpumep, npu HanpsbkeHHocTH noiia 15 kB/m kom6aiin CK-4 ¢
MPUILICTIOM JIa€T CTEKAIoIMM ToOk 6—6,5 MA, KpynHbIe aBTOOYChI — 5 - 6 MA U T.
1., T. €. 3TOT TOK MOXET OBITh OMACEH JJIS KCHIIUH U JICTEH.

Brimieckazannoe perjiaMeHTUPYET YCIOBHS TPyJa U HAXOXKIECHUSI MECTHOTO
HACEJIEHUS B OXpAaHHOM 30HE JMHUU 750 KB U BBIIIE, B YACTHOCTH, BCE CEIILCKOXO-
3SIUCTBEHHBIC MAITMHBI U MEXaHU3MBbI JOJIKHBI OBITH O0OOPY/IOBAHBI ABYMS 3a3€M-
JSOMIMMU TEMSIMHU C YTSDKEJICHHBIMU Tpy3aMHM Ha KOHIIaX JjIsi 0OecredeHus 1mo-
CTOSIHHOTO KOHTAKTa C 3eMJIel U cOpachIBa€MbIMU 3ariyOsIsieMbIMHU 3a3€MIIMTEIIS-
MU.

Cnenyer oTMETUTh, 4TO O((PEKTUBHBIM CPEACTBOM OTPAHUYCHUS Ha-
MPSYKEHHOCTU TOJISI IO/ BO3AYIIHBIMH JTMHUSMHU 3JIEKTPOIEepeIauu sIBISIOTCS pac-
TUTEJIbHBbIE MACCUBBI. BBINOJIHEHHBIE U3MEPEHUS MOKA3AJIH, YTO B 30HE CIIOUIHBIX
pPacCTUTENIbHBIX MAaCCUBOB BBICOTOM 3-4 M HANPSIKEHHOCTh MOJIA MOJI JIMHUSIMU HE
OTIIMYAETCS OT HAMPSHKCHHOCTH TIOJISI 3€MJIU SICHOTO JHS. B 30HE (pyKTOBBIX ca-
JOB (sI0JTOHUM, BUIIIHK) C PACCTOSIHUSIMU MEXAY JAEPEBBbIMU 6-8 M HANpPsKEHHOCTb
nosst noa BJI B MeXnypsanbsix CHHXKAeTcsl B 2-3 pas3a Mo CPaBHEHUIO CO CIy4aeM
MPOXOXKJCHUS JIMHUU B TIOJICBBIX YCIOBUSX. B KpoHax JiepeBheB HAMPSHKEHHOCTh
MOJISl HE OTJIMYAETCS OT HAMPSHKEHHOCTH TIOJISI 3€MJIU SICHOTO JTHSI.

KOHTPOJIBHBIE BOITPOCHI:



1. Kakyto poJib UTparoT 3JEKTPUUYECKUE MTPOIIECCHI TP (PYHKITMOHUPOBAHUH
YKUBBIX OPTaHU3MOB?

2. Kakue 0ObeKTHI SIBISIFOTCS MUCTOYHUKAMU AJIEKTPUUECKUX U MAarHUTHBIX
noJiel Ha 00bEKTaX ANEKTPOIHEPIETUKH, B TPOMBIIINICHHOCTH, Ha TPAHCIIOPTE, B
OBITY?

3. B uem 3akiouaroTcss MEXaHU3MBbI BO3ICUCTBUS DJIEKTPUUECKUX U Mar-
HUTHBIX TOJIEH HA KUBbIE OPraHU3MBbI?

4. HazoBUTE HOpMATUBHbBIC 3HAUCHUS HAMIPSXKEHHOCTEH 2JIEKTPUUYECKUX U
MarHUTHBIX TI0JIeH Ha pabovrMX MeCTax | JJIs HaCEJICHMSI.

5. B dem 3akitouaercs SK0JIOrMYeCKOe BIUSIHUE KOPOHHOTO pa3psa?

6. B uem cocTOUT BIMSHUA JTMHUM 3JIEKTPOIEpeIauyd Ha TUHUU CBSI3U?

Ilpakmuueckasn paboma Ne9
Kauecmeo 3nekmpuueckoit snepzuu u e2o odecneuenue

Heab: u3yunTh mokazarenu kadectBa snekTposHepruu (IIKD) u BnusiHue
KauyeCcTBa Ha DJICKTPOIPUEMHUKH, CUCTEMbI JICKTPOCHAOKEHUSI U TEXHOJIO-
TUYECKHE MPOLIECChHI

OcHogbl meopuu:

KadyecTBO 2/1€KTpUYECKOM SHEPrMM CYIIECTBEHHO BIIMAET Ha PadOTy 3JIEKTPOIpH-
€MHHMKOB M UX TEXHHKO-?)KOHOMHUYECKHE MOKa3aTeiau. PaccMOTpUM THUIHMYHbBIE IPUMEPHI HEra-
TUBHOT'O BJIMSIHUSI OTKJIOHEHUH MO KaYeCTBY AJIEKTPOIHEPTHH.

Kak u3BecTHO, OCHOBHOM HArpy3KOW B JJIEKTPUUYECKUX CUCTEMAX SIBIISIIOTCS
ANEKTPUUYECKUE IBUTATENH, KOTOPBIE COCTaBIISIIOT 0KOJI0 60 % Harpy3ku 31eKTpu-
yeckux cucteM. [[oHM)keHre 4acTOThl B CUCTEME NMPUBOAUT K YMEHBUICHUIO CKO-
pPOCTH BpAaIlleHHs BCEX BKJIIOYEHHBIX B paboTy snekrpojBuratencii. [Ipu stom
CHUYKAETCS TPOU3BOJIUTEIBHOCTh CBSI3aHHBIX C HUIMU MEXAHU3MOB, YTO BO MHOTHX
CilyyasxX yXyJIIaeT WX AKOHOMUYECKHEe Tokazarenu padotsl [lpu 3HaunTEIHHOM
MOBBIIIIEHUN YaCTOThl B CHUCTEME, UTO MOXKET ObIThb, HAIIPUMEP, B CIydyae yMEHb-
meHus (cOpoca) Harpy3Ku, BO3MOXKHO MOBPEKIeHHE 000pyioBanus. Kpome storo,
MOHMYKEHHAsI YaCTOTa B AJIEKTPUUECKON CETU BIUSAET U HA CPOK CIIyKOBbI 000py10-
BaHMUSI, COAEPMAIIETO JIEMEHTHI CO CTalbl0 (AJEKTPOABUIaTeNH, TpaHchopmaTo-
PBI, PEAKTOPBI CO CTATHLHBIM MarHUTOIIPOBOJOM), 3a CUET YBEJIMUEHUsI TOKA HaMar-
HUYMBAHUS B TaKUX alllaparax v JOMOJHUTEIBHOTO HarpeBa CTAIBHBIX CEp/ICUHU-

KOB.

[Tpu pabGoTe nmamn HakadMBaHUS C MOHUKEHHBIM MO OTHOLICHHIO K HOMHHAILHOMY
HaIpsHKEHUEM TPOUCXOUT YMEHBIIIEHUE WX CBETOBOTO IMOTOKA, a, CIEAOBATEIIbHO, U CHIKE-
HUE OCBEIIEHHOCTH paboueit moBepxHocTH. Tak, mpu HanpsikeHuH, paBHOM 0,9Uyon , CBETO-
BOM MOTOK M COOTBETCTBEHHO OCBEIIEHHOCTH MOBEPXHOCTH CHIKAIOTCS B cpenHeM Ha 40 %.
DTO MPUBOJAUT K PE3KOMY CHUKEHHIO MPOU3BOJUTEIHHOCTH TPpyAa paboTaroNMX B MOMEIIle-
HUSX, UCIOJB3YIONMINUX IS OCBEIIEHUS Takue Jjammbl. Eciu HampspkeHue, MOABOANMOE K
namrie HakanuBaHus, paBHO 1,1Unon, CBETOBON MOTOK U OCBEHIEHHOCTh pabovel MOBEPXHO-
CTH BO3pacTaroT mpumMepHo Ha 40 %, 4TO OMATH XKe HEeOIAronpHUsATHO CKa3bIBACTCS HA MPOU3-
BOAUTENHHOCTH TpyAa. OJTHAKO TP TOM MPOUCXOAUT U COKPAIICHUE CPOKA CIY>KOBI TaMITbI
MPUMEPHO B 4 pasza.



PaboTa acMHXpOHHBIX JBUTATENICH 3aBUCHT OT HANpsDKEHUs Ha ero 3axumax. Pac-
4yEThl MOKA3bIBAIOT, YTO CHIDKCHUE HANpsOKEHUs Ha 3akuMmax asurarens Ha 15% Uyow mpu-
BOJUT K CHUXKEHUIO M., 10 72 Y%Miowm.

[Ipu cHMKEHUU HaNpsOHKEHHs] yXYIUIAeTCsl U Takas XapaKTepUCTHUKa JABUTaTesl, Kak
K03 PHLMEHT 3amaca MO yCTOWYMBOCTH, XapaKTepU3yeMbIH OTHOLICHHEM MaKCHMaJIbHOTO
BpAILAIOIEr0 MOMEHTa K HOMHHAJIbHOMY, KOTOPBIM periiaMeHTHUPYETCsl CTaHIapTaMu Ha
KOHKPETHBIE BHUIBl ACHHXPOHHBIX 3JeKTpoaBuratencii. [Ipu 3HAUMTEIILHOM CHUKEHUHU
HANpPSDKEHUsS. JBUTATENb B KOHEYHOM MTOT€ MOXET OCTAaHOBHUTHCS. B ciyyae CHMXKEHUA
HaNpsDKCHUsT HA 32)KMMax JIBUTATENs MPH HEM3MEHHOW MOIIHOCTH YBEIHMYMBACTCS TOK, IO-
TpeOnsiemblid UM u3 cet. [Ipu 3TOM mpoucxoauT O0jee MHTEHCHUBHBINA HArpeB W3OJSIHUU
JIBUTATEII 1 COOTBETCTBEHHO CHMYKAETCS CPOK €ro ciyxObl. Tak, eciiu 1BUTATeNb JUINTEIb-
HOE BpeMs paboTaeT ¢ ypOBHEM HaIlpsiKeHHsI Ha ero 3akumax, paBHOM 0,9 Uyow, TO CpOK €ro
CIIy’)KOBI COKpalaeTcst MpuMepHO BABoe. lIoBbIIeHHE HaNpsHKEHHUS Ha 3aKMMaXxX dJIEKTPO-
JBUTATENS IPUBOJUT K YBEIMUEHHUIO MOTPEOIsIeMOi UM peaKTUBHON MOLTHOCTH.

[Ipu cHMXEHNN HANPSHKEHHUS HA 32)KMMaXxX dJIEKTPOTEPMHUUYECKHX YCTaHOBOK MX pabo-
Ta CYLIECTBEHHO YXYIIAETCs, YBEIUUUBACTCS AJIUTEIBHOCTh TEXHOJIOTUYECKOTO TMpoliecca,
MOBBIIIAETCS Ce0ECTOMMOCTh MPOAYKIMH, MOJydaeMoil mpu paboTe STHUX ycTaHOBOK. llpm
3HAYUTENIbHBIX M3MEHEHUSX HAIMpPSDKEHUS M MX OTKJIOHEHHUSX OT HOMUHAIBHBIX 3HAYCHMI
MOYET OBITh M MTOJITHOE PACCTPOHUCTBO TEXHOJIOTHUECKOTO MPOIECcca.

dakTH4eCKOe HANpSHKEHUE CYIIECTBEHHO BIMSIET Ha KadecTBO cBapku. [lpu cHH-
xeHuu HanpsbkeHus 10 0,9Unom, Bpemst cBapku yBenuuuBaetcs Ha 20 %, a mpu BBIXOJE €ro
3a npeaensl (0,9...1,1) Uwon BO3HHMKaeT Opak cBapHbBIX IIBOB. [10HBIN Opak CBapHBIX IIBOB
IpY CBapKe OOBIYHBIX METAJUIOB HACTYIAET IPHU BBIXOJE HANPSHKEHHS 3a mpeaens £ 5 %, a
[P CBapKe KOPPO3UOHHBIX U KAPOMPOUHBIX cTanei - mpu £10 %.

PaboTa 37eKTpONM3HBIX YCTAaHOBOK MPH MOHMKEHHOM HAIPSKEHUH TPUBOJUT K CHH-
KEHUIO MX TMPOU3BOJAUTEIHHOCTH, MOBBIIICHUIO YAEIBHOTO PAacxXojia JJEKTPOIHEPTHH U K
YBEIMYECHUIO CE0ECTOMMOCTH MPOIYKIIUH.

JIyisi aHanmm3a KadecTBa SJEKTPOIHEPTHHU BBIIETUM HamboJiee 4acTo BCTpe-
qaromuecs: HeHoOpMaibHble cuTyaluud. CaMbIMU pPacpOCTPAaHEHHBIMU SIBISFOTCS:
MpOBajbl W TMOJBEMbl HAMNPSHKEHUS, JIUTENbHbIC HCKKEHHUS (POpMBbI KPUBOU
HaIpPsDKEHUS, IEPEXOIHBIE TTPOIIECChl (PUCYHOK 1).

MOHHACHHES MOBBIIIEHHE nepepLin
HANPAKEHHA HANPAACHHA  IEKTPOCHADKEHHA
T i, i M
nepexoaHkle HCKAKEHHE A3y OPHHEL
NpPOLECCh HANPAKECHHA (notch)

Pucynok 1 — OcHOBHBIE clly4au yXyAIIEHUS Ka4ECTBA SJIEKTPOIHEPTUU

JlmuTenpHOE TTOBBINICHUE HITH TIOHM)KEHUE HAIIPSDKEHUS TTUTAIONICH CeTH TPUBOJIUT K CO-
KpallleHUIO CpoKa CIyXObl JBUTATeNIel M UCTOYHUKOB nuTaHud. [Ipu 3TOM moHMxeHue Hamps-
JKeHUs 0oJiee HeXKenaTeabHO, TaK Kak 3HAYUTENIbHO BO3pacTaeT TOK norpedienus. Kpome Toro,
NOHMKEHUE HANpsOKCHUS MUTAHUS MOXKET MPUBECTH K HApPYHICHHIO pabOThl KOMIBIOTEPOB U
MHUKPOKOHTPOJUIEPOB M BBIXO/Y 3THUX CHCTEM M3 CTPOSI.

K Oonee oTpumaTenbHBIM IOCIEACTBUSM TMPHUBOJUT TMOJHOE IMPOIATAHUE IMUTAIOIIETO
HaInpsOKeHHUS.

KpaTtkoBpeMeHHbIE BCIUIECKU U MPOBAJIbI HANPSKEHUS BBI3BIBAIOTCS MEPEXOAHBIMU IIPO-



L[ECCAMU B DJICKTPUYECKOM CUCTEME, IPUUEM UX MOKHO Pa3JeIUTh Ha ABE IPYIIIbL:

1) UMITyJIbCHBIE BCIUIECKM, BBI3BAHHBIC KOMMYTAllMUEH aKTUBHOM U aKTUBHO-
WHJYKTUBHOW Harpy3Ku;
2) NIEPEXOIHBIE, KAK IIPABUJIO, FTAPMOHMYECKHE ITPOLIECCHI, BBI3BAHHBIE KOMMYyTalueH

€MKOCTHBIX Harpy3ox.

IlepexonHble MpOLIECCHI  COIMPOBOXKAAIOTCA  BBICOKOYACTOTHBIMM IIOMEXAMH, IIPH-
BOJSIMMU K COOIO 3JIEKTPOHHOM ammaparypbl. Bemeck HampspkeHUst MOXKET CTaTh MPUYMHON
BBIXOJIa U3 CTPOs MOTPeOUTENs, €CiM He OyJeT mpeayCMOTpeHa COOTBETCTBYoMmas 3amuTa. 1o
ATOM MpPUYMHE K KOMMYTAIlMOHHOH M OCOOCHHO 3aIMTHOM ammaparype HMpeabsBISIOTCS MOBbI-
IIEHHbIE TPEOOBAHMSI 110 OBICTPOIECHCTBHIO U CEJIEKTUBHOCTH.

HeraTuBHble BIUSHUS Ha CHUJIOBOE JIEKTPOOOOPYIOBAHWE M M3MEPUTENIbHBIE TMPUOOPHI
OKa3bIBAIOT JJIMTEIbHbIC NCKAXEHUs KpUBOI HanpskeHHUs. OcoOOEHHO clielyeT BbIAEIUTh UCKa-
JKCHUS HAINPSDKEHMs, UMEIONIHME XapakTep «3a3yopun» (Notch), BrI3BaHHBIC KOMMYyTaIMEH CHITO-
BBIX TUPUCTOPOB U JUOJ0B B MOLIHBIX HCTOYHUKAX UCKAKECHUS.

Haubosnee omacHbIMM SIBISIOTCS MCKa)KEHUS KPUBOM HampsyKeHUs BOIM3U
IIEPEX0/1a MCKAXKAIOIIETO HANPSKEHUS 4Yepe3 HOJb. DTU UCKAKEHUS MOTYT BBI-
3BaTh JOINOJHHUTEIbHbBIE KOMMYTAIMU JHOJOB MAaJOMOIIHBIX MCTOYHHKOB IUTA-
HUSI, YCKOPEHUE CTapEHUsI KOHJIEHCATOPOB, COOM 3JIEKTPOHHBIX YAaCOB, HAPYILIEHUE

pabOThl NPUHTEPOB U IPYroi anmnaparypsl.

OCHOBHBIM HOPMAaTHBHBIM JOKYMEHTOM, I'7ie¢ COPMYJIMPOBAHBI TPEOOBAHUS K Ka4ECTBY
AIEKTPUUYECKON SHEPTrUuu B IMEKTPUUECKHUX CeTsx oOuiero HazHaueHus, sBisercss [OCT 13109-
97 «HopMmbl kauecTBa IEKTPUUYECKON dHEPIrUU B CUCTEMAaX 3JIEKTPOCHA0XKEHHs OOIEero Ha3zHa-
yeHus». B coorBercTBuu ¢ 31M 'OCTom yacth noka3zateneil kauectBa aiekTposnepruu (I1K9)
XapaKTepU3yeT NOMEXHU, BHOCUMbBIE YCTAHOBUBIIUMCS PEXUMOM PaOOTHI 3JEKTPOOOOpYI0BaHUS
SHEeprocHaldXaoeil opranu3aluy U NoTpeOuTeNnei, T.e. BbI3BaHHbIE 0COOEHHOCTSIMU TE€XHOJIO-
THYECKOIo Ipolecca MPOU3BOJACTBA, Mepeaun, pacupeleeHus U NOoTpeOIeHUsT 3JIEeKTPOIHEP-
rui. K HUM OTHOCATCA OTKJIIOHEHMS HANpsDKEHWS M 4YacTOThI, NCKAKEHUS CHHYCOUIAIBHOCTH
(bopMBbI KpUBOH HaIpsKEHUS, HECUMMETPHS U KojieOaHUs HanpspkeHus. [ uX HOpMHpPOBaHUS
I'OCTom ycranoBneHs! nonyctuMsele 3HaueHus [1KD.

Hpyras gacte [IKD xapakTepusyeT KpaTKOBpEMEHHbIE MOMEXH, BO3HUKAIOIINE B AJIEK-
TPUUYECKON CETH B PE3y/IbTaTe KOMMYTAIMOHHBIX MPOLIECCOB, TPO30BBIX U aTMOC(EPHBIX sIBIIE-
HUM, pabOThI CPEACTB 3alUTHl U aBTOMATHUKH B IOcCieaBapuiHbIX pexumax. K HUM oTHocATcs
IpOBaJIbl U MMITYJbCHl HANpsDKEHUS, KPATKOBPEMEHHBIE NEPEpbIBBI AlIeKTpocHaOxeHus. Jlis
atux [IK3 nonmycrumeix uncnennbix 3HaueHuil ['OCT He ycranaBnuBaeT. OnHako, mapaMeTpbl
atux [IKD 1oiKHBI U3MEPATHCA M COCTaBIATh CTATUCTMYECKHE MACCUBBI JaHHBIX, XapaKTEpH-
3YIOLIUE KOHKPETHYIO 3JIEKTPUUECKYIO CEThb B OTHOIIEHUH BEPOSATHOCTH MOSIBIECHUS KPaTKOBpE-
MEHHBIX TIOMEX.

Ecnu I1IKD He coorBercTBYtOT TpeboBanusM ['OCTa, To npeabsaBisioTcs NPETEH3UH K
MOCTaBIIMKY - dHeprerudeckoMmy npennpusatuio. B nenom I1IKD ompenenstor creneHs uckaxe-
HUSl HaIPSDKEHUS AJIEKTPUYECKOM CeTH 3a CU€T KOHAYKTHUBHBIX ITOMEX, BHOCUMBIX KaK 3HEpro-
cHaOXkaroleil opranu3anuei, Tak ¥ MoTpeOUTEISIMU.

Crnenyer OTMETHTh, YTO MpoOJIeMa KauecTBa 3JIEKTPOIHEPTUU B OTEUECTBEHHBIX JJIEK-
TPUUYECKHX CeTsAX KpaiiHe cnenuduyna. Tak, BO BceX MPOMBIIIJICHHO Pa3BUTHIX CTpaHax 3amaja
MOJIKJIFOUEHUE MOIIHBIX HEIMHEWHBIX HAarpy30K, UCKaXarolux (opMy KpUBBIX TOKA U HaIpsiKe-
HUS DJIEKTPUYECKON CETH, JIOMYCKAETCs TOIBKO MPH COOIII0IEeHHH TpeOOBaHUH Mo 0OecreueHuIo
IIKD u npu HaIM4uM COOTBETCTBYIOLUIMX KOPPEKTUPYIOIINX yCTpoMCTB. [Ipn 3TOM cymmapHas
MOIIHOCTh BHOBb BBOJIMMOW HEJTMHENHON Harpy3Ky He JAOJKHA peBbIIIaTh 3-5 % OT MOLIHOCTH
BCEH Harpy3ku sHeprokoMmnanuu. MHas kapTuHa HaOII0Aanach B SJIEKTPUUYECKUX CETAX ObIBILIE-
ro Coserckoro Coro3a, rjie Takue NOTPeOUTENH MOAKIIOYAINCEH TIOCTaTOYHO XaoTuuHo. Hampu-
Mep, Ha MOMEHT BBOJIa B pabdOTy 3JEKTPOIM3HBIX KOpIycoB bpaTckoro amoMHHHEBOIro 3aBoja,
SIBJISIIOIIETOCS. MOIITHBIM MCTOYHMKOM MCKa)XEHUH, €ro cyMMapHasi MOLTHOCTh COCTaBIIsIa Oosee



30 % ot mouHOCTH MOTpeduTenel «MpKyTckaHepro». AHajJoruyHas KapTUHa HaOJII0Jaach U
P TOIKITIOYCHHH HOBBIX TATOBBIX MOACTAaHIMH baiikano-AMypcKoi MarucTpaiid, Harpyska
KOTOPOM SIBJISIETCS HECUHYCOUAAIBHON, HECUMMETPUYHOM U PE3KONIEPEMEHHOM.

[Tpy 3TOM HPOMBIIUICHHOCTBIO MPAKTHYESCKU HE BBITYCKAIMCh HEOOXOIUMBIC CPEICTBA
noseimeHust [IKD (¢punbTpokoMmeHcHpyomue, CUMMETPUPYIONTHE, MHOTO(YHKIIMOHATBHBIE
ONTHMH3HPYIOLIHE YCTPOWCTBA U 1p.). B pesynprare snmekTpuyeckue cet Poccuu okazamuch
HIepPEHACHIIIIEHHBIMHI HCKAXXAIOIIUM 000PYIOBAaHHUEM.

B otrmenpHBIX pernoHax, B 4acTHOCTH B Bocrownoit CuOupu, chopMUpOBAINCH yHU-
KaJIbHBIC TI0 CBOCH MOIITHOCTHU U CTCIICHU UCKAKCHHOCTU KPHUBBLIX TOKA W HAIIPAKCHUA KOMILJICK-
ChI 3JICKTPUYECKHUX CETEH DHEPrOCHUCTEM M PACIPEICIHTENbHBIX CeTel MOTpeOuTeNei U Cylie-
CTBEHHO 00OCTpmiIach mpoOieMa 3JIEKTPOCHAOKEHUSI MOTpeOHuTeIeld KadyeCTBEHHON 3IIEKTPO-
SHEPTrHUeH.

CobnroieHne 3HEProCHAOXKAIONIMMH OPTaHM3ALMAMU M IMOTPEOUTEIIMH IOKa3aTenel
KauecTBa JIEKTPOIHEPrHH MO3BOJISIET SKOHOMUTH HE TOJIBKO TOIUTUBHO- SHEPIeTHYECKUE pecyp-
CbI, HO TaKXXC U APYTHUEC BUJAbI MAaTCPHUAJIBHBIX PCCYPCOB, HaCTh KOTOPLIX ITPH NOHMXCHHOM Kadc-
CTBE JJIEKTPOIHEPIHU TPATUTCS Ha OPAKYEeMYIO H YTHIM3UPYEMYIO IPOIYKIHUIO.

VYcranosnensl aBa Buga HopMm [IKD: HopManbHO JomycTUMblE M TNPEJENIbHO J0-
nyctumble. OIeHKa cOOTBETCTBUS nokaszareneil [IKD yka3aHHBIM HOpMaMm IPOBOJIUTCS B Tede-
HHE pacuy€THOTrO Iepuoia, paBHOTro 24 yacam. KadecTBo as1eKTpO’HEprHH XapaKTepu3yeTcs Ia-
pamMeTpamMu peXXuMa B y3Jax 3JeKTPOIHEPreTUUECKOM CHCTEeMBL. B 4MCio 3TUX mapaMeTpoB BXO-
AT 4aCcTOTa U HAIIPAKCHHC. YacrtoTa ABIseTcs O6HICCI/ICTCMHI>IM nmapamMeTpoMm U ONpCACTIACTCA
0anaHCOM aKTHUBHOW MOIIHOCTH B cucteme. [Ipu BO3HUKHOBEHUU Ae()UINTA aKTUBHOW MOIIHO-
CTU B CUCTCMC NNPOUCXOANUT CHUKCHUEC YaCTOTHI 10 TAKOI'0 3HAYCHHA, ITPHU KOTOPOM yCTaHABJIU-
BACTCs HOBBIN OallaHC BhIpAaOAThIBAEMOM M MOTPEOIsIeMOi 31eKTpodHeprun. [Ipu 3ToM cCHUXe-
HHUC YaCTOThI CBA3AHO C YMCHBLUIICHUCM CKOPOCTH BpalICHUA SJICKTPUUCCKUX MalllMH U YMCHb-
IICHUEM MX KHHETHYecKoW dHepruu. OCBOOOKAAOMIASACS MPU ITOM KHHETHYECKasi YJHEPIUsl UC-
MOJIB3YCTCA IJId MOAACPIKAaHUA YaCTOTHI. HOBTOMy JaCToTa B CUCTCME MCHACTCA CPAaBHUTCIILHO
MmeieHHo. OpHako, npu AeduuuTe akTUBHOW MomiHoctH (6oiee 30 %) wacToTa MeHseTcs
6BICTpO 1 BO3HHUKACT 3(1)(1)€KT (MI'HOBE€HHOTI'O» U3MCHCHUA 4YaCTOThI - «JIaBHUHA YaCTOThI».

HampsikeHue B y371€ 3JI€KTPOIHEPreTHUECKOH CHCTEMBI OIpesensieTcss 0aJaHCcoM peak-
THBHOW MOIITHOCTH II0 CUCTEME B II€JIOM U OalaHCOM PEaKTHBHON MOIIHOCTH B Y3JI€ dJIEKTpHYe-
CKOH CETH.

I'OCT 32144-2013 ycranaBnuBaet 11 mokaszareneil kauecTBa AJICKTPOIHEP-
TAHU: YCTAHOBUBIIIEECS OTKIIOHCHUE HAIIPSHKEHUS, pa3Max U3MEHEHUS HAIIPSKECHUS
no3a Gaukepa; Ko3PGUUUEHT UCKAKEHUSI CUHYCOMIAIbHOCTH KPUBOM MEXTydas-
HOTO ((ha3HOTr0) HanpsKEeHUs ; KOAGOUIIMEHT N-0M rapMOHUYECKON COCTABIISIONICH
HanpsHKeHUs; KOdPPUIMEHT HECHMMETPUHN HATIPSHKEHUHN 110 00paTHOM MoCieI0Ba-
TEJIBHOCTH; KOI(PPUIIMEHT HECUMMETPUU HAMNPSHKEHUN 1O HYJIEBOM IMOcCienoBa-
TEJIbHOCTH; OTKJIOHEHHUE YaCTOThI; JIUTEIBLHOCTD IIPOBaja HANPSKEHUS; UMITYJIbC-

HOE HaMpsDKeHUE; KOd(PPUIIMEHT BPEMEHHOTO TIEPEHATIPSKCHHUS.

KOHTPOJIBHBIE BOITPOCHI:
1. Ha3oBuUTE OCHOBHBIC CITydan yXyIIICHHS Ka4eCTBa AICKTPOIHESPTUH
2. Ha3oBuTE OCHOBHBIEC TIOKA3aTEIN Ka4eCTBA AJIEKTPOIHEPTHH
3. OxapakTepu3yiTe BIUSIHUE Ka4eCcTBa dJICKTPUISCKON SHEPTUU Ha JJICK-
TPOOOOPYAOBaHHE

5.1. IlepeyeHb OCHOBHO¥ U AONOJHUTEIbHOM JUTEPATYPbI, HEOOX0AMMO¥ /151 0CBOEHUS
AUACHHUILINHBI



5.1.1. Ilepe4yeHb OCHOBHOM JIMTEPATYPbI:
1.  Oscannukos, A. I'. DJIeKTPOMAarHUTHas COBMECTUMOCTh B DJIEKTPOIHEPTETUKE : yIEOHHK /

A. T. OBcsaankos, P. K. Bopucos. — HoBocubupck : HoBocubupckuii rocy1apcTBEHHBIN TEX-
Huuyeckuit yauepeuret, 2013. — 194 ¢. — ISBN 978-5-7782-2199-4. — TekcT : 27eKTpOHHBIH
/" DOnektpoHHO-OmOmmoreynas  cucrema IPR BOOKS : [caéit] —  URL:

http://www.iprbookshop.ru/47704.html
2. DIIeKTpOMAarHUTHAas COBMECTHMOCTb B JIEKTPO3HEPreTHKe : yuebHoe mocodue / A. @. I1la-

tanos, M. H. BoporaukoB, M. A. Macrenanenko [u ap.]. — CraBponosb : CTaBpONnoIbCKUH
rocymapcTBeHHBIN arpapHbiii yausepcurer, AIPYC, 2014. — 64 ¢. — ISBN 978-5-9596-1058-
6. — TekcT : amekTpoHHbIN // DiekTpoHHO-O0nbOaMoTeunas cuctema IPR BOOKS : [caiiT]. —

URL: http://www.iprbookshop.ru/47397.html

5.1.2. IlepeyeHb JONOJTHUTEIBHOM JTUTEPATYPbI:

1. XKexenenko, U. B. DiekTpoMarHuTHas COBMECTUMOCTb B 2JIEKTPHYECKHX CETSX : yueOHOe
nocobue / 1. B. XXexenenko, M. A. KopotkeBud. — MuHck : Beimitmas mkona, 2012, — 197
c. — ISBN 978-985-06-2184-9. — TekcT : 3eKTPOHHBIN // DIEKTPOHHO-OMOIMOTEYHAS CHCTE-
ma IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/20304.html

5.2. IlepeyeHb y4eOHO-METOAMYECKOT0 00ecIeYeHUsI CAMOCTOATEIbHOI padoThl 00y4aro-
IIMXCS 110 JUCHUIIIUHE

1. Meronnueckue peKOMEeHJalMK JUIs OATOTOBKU K MPAKTUYECKUM 3aHATUSM.

2. Metoauyeckue peKOMEHIaluY 10 OpraHU3aluy CaMOCTOSITENIbHOM paObOThl CTYIEHTOB.

5.3. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHO ceTu «AHTEepHETY,
HeOOXOUMBIX /IJIsI 0CBOCHMS IHCIUTIJIHHBI

1. http://www.biblioclub.ru -OBC "YHuBepcuterckas Oubdianoreka oHai"

2. http://www.iprbookshop.ru/ - Daexkrporto- 6ubnuoreunas cucrema IPRbooks

3. http://e.lanbooks.com - DnekrponHo-0MbNMMOTEYHAS cucTeMa JIaHb

1. http://docs.cntd.ru/ DnexkrponHsIii (HOHI MPaBOBOM M HOPMATHBHO-TEXHUYECKON JTOKYMEHTa-
uuu TEXOKCIIEPT

2. IIpodeccnonanpHble cipaBoYHbIe cucTeMbl Texakcnepr http://vuz.kodeks.ru/
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13.03.02 dnexkTpo3HepreTuka u
IIeKTPOTEXHUKA



OGuine TpeGoBaHHA K BBEINOAHEHHIO paGoThEI H
odopMAEHHIO OTYETA

1. Oruer mo pabore odopMageTca Ha AHCTAX (POPMATA
A4, Ha OmHOH CTOpPOHEe AHcTA. Ha mepBoM (THTYABHOM AHCTE)
VKaspIBaeTcd HA3BaHHe YVHHBepcHTeTa, Kadeapsl, IpeaMerTa,
HaspaHHe (Tema) KP, HoMep BapHaHTa H roj BHIIIOAHEHHS pa-
botel. Taxcke ykaseiBaeTca $.M.0. npenogaBaTeaa, rpymnna,
®.1.0. crymenTta. OTuer MOKeT OBITH KAK PYKOIIHCHBIM, TAK
H MAITHHOITHCHBIM.

2. OTgeT mOATEEH COOEPIKATE!

- IOAHBIH TEKCT 3aJaHHHd;
OITHCATEABHYIO YacTh IOCTABASHHOH 3aJadH;
pACYETHYIO cXeMy (pHABTPA;

- BCe IIPOMEXKYTOYHBIE Pe3YABTATEl PACYETOB C YEa3aHH-
eM eJHHHI] H3MepeHHd];

- rpadHIECKHe PE3VABTATEI pacdeToB (AYX);

- BEIBOJEI 110 paboTe.

3. PacdeT mpoHsBoAHTCHE B KOMIIAGKCHBIX BeAHYHHAaX,
oba3aTeABHO YKA3BIBATD €IHHHIIEI

H3MepeHHH.

4. Ilprn HcHnoAb3OBAHHH [OIIOAHHTEABHOH AHTepaTyPhbI
VEKA3aTh CCBIAKH H IIPHBECTH CIIHCOK AHTEPATYPEL.



BBEIEHHE

JaeKTpoMarHHTHad coBMecTHMocTh (JIMC) aBagetca co-
BpPEMEHHBIM IIOHATHEM, ODBEIHHIIONIHM SAEKTPOMATHHTHBIE
dBAeHHY, TaKHe KaK pagHolIOMeXH, BAHUAHHY Ha ceTb, Iepe-
HATIPSIKEeHHdA, KoAeDaHHA HaANpaXKeHHT CeTH, IapasHTHBIE
cBa3H, (hOH IPOMBIIMIAEHHOH YacTOTEI H T.O. B mlocaenHee
BpeMa Bompockl JMC bBaaromapa TpPHMEHEHHIO MHEKPO3IAEK-
TPOHHKH B CHCTeMaX aBTOMATH3AIIHH, a TAKKe H3-3a IIOBCe-
MECTHOTO YVEEAHYHBAIOIIETOCH 3AEKTPOMATHHTHOIO 3arpda3He-
HHA OKPYIKAIOIIEH cpelbl IpHobpean ocoboe 3HAUEHHE.

[To cBoeMy comep:RKAHHIO OHCIIHIAHHA OOBeTHHAET H3Y-
YeHHe CIIOCODOB H CpeNcTB OOpBEOBI ¢ PANHOIIOMEXAMH; BO-
IPOCEl HOPMAABHOTO (PYHKIITHOHHPOBAHHLA 3A€KTPOHHEBIX CHC-
TeM H KOMMYHHEAIIHH, CHCTeM ABTOMATHKH, CeTeH H NOpo-
MBINIASHHEBIX IIpedlpHATHH. lHsydueHHe OHCHHIAHHEI "JAeK-
TPOMAarHHTHad COBMeCTHMOCTE B 3AeKTPOSHEpPreTHKe IIpeny-
CMATPHBAST PACCMOTPEHHE CASQYIOLIHX TeM:

- 3AeKTPOMATHHTHad oDCTAHOBKA HA ODBEKTAX IAEKTPO-
SHEpPreTHKH;

- HCTOYHHKH IIOMeX;

- YYBCTBHTEABHEIE K IIOMeXaM 3A€MeHTE;

- KAHAABI [TepefadH IIOMEX;

- YPOBHH IIOMEX;

IOMeXOyCTOHYHBOCTE;

- MeTOABI HCIIBITAHHH H CEpPTH(HKAIIHH 3AEMeHTOB BTO-
PHYHEIX IleNleH Ha IOMeXOyCTOHYHBOCTE;

- BAHAHHe IIOAeH, cOo3aBaeMbIX YCTPOHCTBAMH 3ASKTPO-
3HepPTeTHKH Ha ODHOAOTHYeCKHe ODBEKTEI;

- HOPMEI II0 OOIIYCTHMBIM HaIIpSXKeHHOCTAM 3AeKTpHUEe-
CKHX H MATHHTHBIX IOAEH ITPOMBIIIACHHOH YACTOTHI AL IIep-
COHAAA W HACeAeHHd, 3akoH PP ob6 3AeKTpOMATHHTHOH cO-
BMEeCTHMOCTH.

B HacToameMm ykKazaHHH IpHBeIeHA B KOHCIEKTHBHOM
IIopa/iKe TeOopHd, Kacamlladcd NpelCTABAeHHS HMIIYABCHBIX
IIoMeX B YACTOTHOH 00AACTH, onpelesceHHT (hOPMBI HMIIYABC-
HOH IIOMEXH II0 €€ CIIeKTPAABHOH IAOTHOCTH pacIlpeleAeHHHd
AMIIAHTYI, OLIEHKH YPOBHEeH HATIPAKEHHOCTH 3A€KTPHYECKOTO
H MarfHTHOTO IoaeH 1o Metony llleaxkyHoBa (MeTOn HOAHBIX

COIIPOTHBASHHH|, B IIpOocCTpaHCTBe 3KpaHa. KpoMme 3Toro B
VEasaHHAX [pHBeleHBI 3aJaHHAd K BBIIIOAHEHHIO KOHTPOAB-
HBIX H JOMAITHHX pabor.



TEOPETHYECKHE CBEJIEHHA K
BBIIIOAHEHHIO PABOTBI Ne 1

1. YPOBHE IIOMEX H KO39PHIIHEHT 3KPAHH-
POBAHHA

Jag KoAHYeCcTBeHHOH OLEHKH 3AeKTPOMATHHTHOH CO-
BMECTHMOCTH IMOAB3VIOTCH AOTAPH(PMHYECKHMH MAacIITabamu
SAEKTPHYECKHX H MATHHTHBIX BeAHYHH. PasanuyaroT aorapudm
OTHOIIEHHA VPOBHEH H CTEII€HH MepeladH MOMEXH.

[IpuMeHaa necaTHYHBIA AorapHdhM, OIIPedeAHM B OEITH-
beaax HanpaKeHHe, TOK, HAIPAXKEHHOCTE IIOAEH, MOIIHOCTE,
OpHHHEMAL 0A30BBEIMH BeAHYHHAMH, COOTBETCTBeHHO Up=1
MEB, b= 1 MrA, Ec~1 MxB/M, Ho=1 MxA /M, P=1 nBrT:

uzzu-lg‘—_—‘| i=201gl £ | e=20-1g =X H:gg.lg‘ﬂ
(P

P=10-1g - | 1
\B ) (1.1)

[IpuMeHaa HATYPAABHBIH AOTAPH(}pM, MOMKHO [IPHHHMAS
Te 3Ke DA30BBIE 3HAYEHHT ONPENEeAHTE AHAAOTHYHEIM obpazoMm
OTHOILIleHHe BeAHYHH B Henepax (1 Hno=8,686 ob).

YpoBHEM [OMeX HA3BIBAIOT OTHOCHTEABHOE 3HAYeHHE

IIOMEXH, IIPH 3TOM IIpeleA €e HOIYCTHMEBIX VPOBHEH OIIpele-
agroT B ctaHmaprax DIN/VDE, TOCT, OCT.



METO/ ITOAHBIX COITPOTHBAEHHH

HDMEKDHG,EI;ELBI&.EHHE SEPaHA ZapaETepHIvVeT CTelleHb 20

ANMHTHOTO JeHCTEBHA, OHO "IAllle BCEerD YVEA3ILIBaeTCH B hVHE-
IIHH "TAacTOTEI B AenHOesax HAH HellepaX »T0, TAK HA3LIBas-
MEIH, Ko pHITHEHT *EpaHHpOBaAHH:
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Beammmaer E H# H B caAylae IepeMeHHOTD SASETPOMAr-
HHTHOTO ITOAS CES3AHBI MEEAY CODO0H IMOCPeICcTEOM BOAHOBOTO

COMPOTHBASHHS Cpeabl 2.
-
E/Sf _7_ |E-&
/_H'_g_ﬁu' A'»”a' (3.1)

ApasuTH'IECKHH pacieT sEpaHHpPYVIOIIETe OeHCTBHS
SAEKTPOMATHHTHEIX >KpPaHOB TpebyeT pellleHHA VpaBHeHHH
Magrceeana mag obaacTeH BHYTPH H BHe =EpaHa, a TAEKEe B
caMoH ero creHke. OgHAaKo, 3TOT MeTOd MATEeMAaTHIECKH TPV-
MOEMOK, MOSTOMY H He IOAVIHA IMHPOKOTO pacopocTpaHeHH .

ag OEICTPRIX ODpaETHIeCKEHX oneHoE [lleaxkyHOE paspa-
DoTaa mpocToH crocob onpemescHHA KoadupHIHeHTAa 3aTyxa-
HHA, EOTOPEIH OCHOBAH HA AHAAOTHH C paclpocTpaHeHHeM
SACKTPOMATHHTHEIX BOAH B 3AeKTPH'IECKH JAHHHLIX JBYXIIPO-
BOAHLIX AHHHSX. ITH BOAHEI SBASIOTCH PACIIpOCTPAHSHIITH-
MHCH BOOAR IIPOBOAANIHX AHHHE TEM-BoAHAMH (3AeETpoMAar-
HHTHEIE EBOAHEI ¢ BEETOPAMH HAIIPAKEHHOCTEH >ASKTPH'IS-
CEOr0 H MATHHTHOIO noAacH E H H, OpHeHTHPOBAHHEIMH IIep-
MeHIHEVASPHO K HAIPABASHHEK) PacHpocTpaHeHHHd), TAK YITO
paszpaboTaHHble Oad HEX thopMAARHEIE METOObLI HETPYVAHO MIe-



PEHECTH Ha MAOCKEHE BOAHEI E CEODOOHOM IIpocTpaHcTBe. He-
0OXOOHMO IIPOCTO 3AMEHHTE E VPABHEHHAX EOMIIASKCHEBIE aM-
MAHTYARI BEXOOHOTO H BEIXOOHOTO HAPSIKEeHHH, BXOJHOTO H
BEINOOHOTO TOEA EOMIASKECHBIMH HANPAHeHHOCTAMH 3ASK-
TPHIECKOrO H MATHHTHOIO IIOASH.

ObmEE EosdxpHOHeHT 3aTyXaHHS SASKTPOMATHHTHOTD
SKpaHa COCTOHT H3 KoxpHIIHeHTA 3aTVXAHHS BCASICTEHE
OTpANKEHHHA HA MPAHHTHLIX NAoCKoCTEX P, KoaddhHIMeHTA 3a-
TYXaHHA H3-3a IIOTAOIIEHHA E CTeHEe 3KpaHa IT (mepexon
SHEPTHH >ASETPOMATHHTHOIO [OAS B TEIAO), EOPPEETHPVEO-
mero EoxhdHmpeETa B, VIHTEIEAMIIETD MHOTOKEPATHEIE BOA-
HEI OTPASESHHA BHYTPH SEpaHa:

3=P+]II+B. (3.2)

PaccMoTpHEM pactieT EamXOOro H3F EOMIIOHEHTOE E OT-
JeABHOCTH.

KosdvbunperT saTvxaHHd BCAENCTEHE OTPaKeHHS, ITOT
Eoschdh HIIHEHT COCTOHT H3 ABYVX COCTABASIOIIIHE, OHH 0byCAOB-
ASHEI OEYVMSA MPaAaHHTHEIMHE [MAOCKOCTAMH - CHAPYVIKH H BHYTPH

sKpaHa. [[pH VCAOBHH, “ITO BOAHOBOE COMPOTHBEASHHE BHEII-
HeH ODAACTH Zpm 3HATTHTEABHO DOABIIE BOAHOEOTD COIIPOTHE-
ASHHA MATEepPHAAA CTEHKH 3KpaHa Zs DoAnlllag JacTh SHeprHH,
OpHXOAANEHACHE Ha FPaHHITHYE [IAODCKOCTE CHApPYEH sEpaHa
oTpamaeTcHd oDpaTHO K HCTOUTHHEY. OTHOINeHHe HAIpAEKeH-
HOCTEH S3ASKETPOMATHHTHOTO [DOAS HNAJANIIEH H IPOLISJIIIeH
BOAH OIIpeleadeTcd chOpMyAOH:

Epmr _ (Zpm+Z3)
A (3.3)

-EERH{

AHANOTH'IHEIM OOpA30M 3TO OTHOUIEHHE ONPedeAHTCH H
HAa BHYTPeHHeH CTeHEe SKpaHa - HAa BHYTPeHHeM IOTDPaHH'I-



HOM CAOE. C]F'MIJEPHGE BAHAHHE OTPAMEeHIHd MOFHO IIOAVIHTE
H3 COOTHOINISHHHA.

Epy _ (Zaw +25)
Epy 4-(Z3+Zpm)-

(3.4)

. &
Beena obozga1eHHe K = R%j sTa chopMysa IpHHEMAST BHA;

Epy  (1+KY)
Egyy 4K - (3.5)

[Nepexona K aAoTapH(;MHEISCKHM XapaKTepHCTHEAM IIOAY-
IaeM BREIpamEeHHe Oad KosdhdpHIIHeHTA 3aTyXaHHA BCASOCTBHE
OTparKeHHH:

|[1+}:]l
1K

Fyp =20-1g (3.6)

1

AAH el OIIpedeAcHHH HEDﬁKDﬂJ—MD 3HATE EBOAHOBBIE COIIPO-
THEBASHHH.

BoAHOBOS COOpPOTHEASHHE B IPOCTPAHCTEE HCTO'THHEA
MOMEXH JAH JarbHeH 30HEL

Zem=Zo=377 Om, (3.7)
JLAH EﬂE:E'H-IEﬁ 30HEBI B BEICOEOOMHBIX ITOAHT,

0018

Lo =2y
B “ g r-f

(3.8)



B HHIEQOOMHEIX ITOAS.

L

Zpn =2y ——=79-10"r-f (3.9)

E

BoaroBoe COMPpoTHEAERHH:E CTeHEH SEPAaHA.

| 1-T-U

7o
? 1|.I|'[5+:‘-m-s}r (3.10)

d [IPpH VCAOBHH, "ITO TOAINTHHA CTEeHEH DoABILIE I'A‘Yﬁ}ﬂ{l:-l IIpo-
HHEHOBEHIH.

P
[7-@ -

33=1i,' - . (3.11)

BripaszEM Koz HIHeHTEl 3aTyXaHHS BCASICTBHE OTpa-
MeHHHA "lepes IapaMeTphl MATePHAAA SKpaHa H TacToTY:
1) Jdaneman soHa:

u-f
Pd5=lﬂg—lﬂ-lg {312]

T ¥
LS

2) snexmpuuecxoe none e DAwKHel 30HE:!

u-ﬂi"”:‘-;"'2
P¢5=142—lﬂ-lg'g—’ (3.13)

,
3) MmasHumHoe none e DnusKHEU 30He!
Py =75-10-1g—~
o5 = (3.14)
TOe 7 - PACCTOSHHE OT HCTOTHHEA MIOMEXH, M;
f-=actora, MI'm;



O: - OTHOCHTEABHAS VISABHAA >AeKTPOIPOBOOHOCTE, 38
Ga3z0ByI0 IPHHATA 3ASKTPOIIPOBOAHOCTE MEIH:
,:__.

Ty =———
" 58.107

(3.15)

KozdyhbHIIHEHTEI 3aTVXAHHA BCASACTEHE IMOTAOHNIEHHS ]

OMHCBIBAIOT SKECIOHeHIHAARHOe ocAabaeHHe OAMAIOINEH BOA-
HEI IIPH [IPOXOEIeHHH CTEeHEKH 3EKpaHa TOAIITHHOH d:

ES.E‘H{ _ d

Foms e (3.16)
B ADI'E.PHEiJ‘MI-I'IECI{Iﬁ BeAHTHHAX IIOAVTIASM.

5 =20 1g22B0L (3.17)

" Enph

YHTEIEBAH, "ITO a=y7-f-u-o moayIaeM aad EosdhdhHEE-

EHTA 3aTVEAHHEA BCASNCTEHE IIOTAOIITEHHA.

%=1314‘d'1~||f'_,“'q.’ (3.18)

rfle 11 H 0. - OTHOCHTEALHAS MATHHTHAA IPOHHIIAEMOCTE H OT-
HOCHTEARHAH VIeABHAd 3AeKTPOIPOB0IHOCTE COOTEETCTESHHO,
—1acToTa f BeIpameHa B M.

Koppernua xosdehbHnpenTa saTvxagHas OpH MHOTOKPAT-
HOM OoTpazKeHHH B BOAHEI BE CTEHEE SKpaHAa OCYIIECTEASETCH
Ha OCHOBAHHH hOpPMYALL

(K-1F 2,4
=M. . S SN
B,s =20-1g[l ranadll (3.19)
roe /= (1+7)-y/7-f- 40 _ gommnercmsmi Koz HIEEHT pac-

IpoOCTpaHEHHH.



SAJAHHE OAA BBITIOAHEHHA

1. [JaHel nDapaMeTphbl [IAOCEKOTD 3EpaHa: OTHOCHTeABHEIE
SASKTPH'IECKAd £ H MATrHHTHAA U IPOHHIAEMOCTH, IPOBOIH-
MOCTE ¢, ToAlHHA d. H3BecTHa wacToTa H3ayIeHHS [, HAIpH-
FEHHOCTH 3AeKTpH'IecKoro E H MarHHTHOoro H moaeH BHE K-
paHa. [JaHHEle IpHBEOSHEI B TAbAHIIE 2.

Tpebyerca:

a) pacCIHTATE [I0 MeTOAY MOAHBIX COMPOTHBASHHH KO-
sththHIMeHTE] 3ATYXAHHS AeKTPOMATHHETHOTD SKpPaHa B
DAFDEHEeH 30HEe Ha PACcCTOAHHH PABHOM IOAOEHHE €€ MAKCH-
MAABHOTO JHAMETPAa, B JAaAbHEeH 30HE;

0) ompedeAHTE BeAHTHHBI HAPAHEKEHHOCTEH SASKTpHIE-
CKOTO H MATHHTHOTO MOASH BHYTPH SKpaHa OAd OAMZEHEH H
OAARHEH 30H.



o
g % ox]10° 7] d f Hpm Epm
B Cm/m MM | MI'nm A/m B/m
41
1 0.2 3 4 o 6 7
1 0.58 1 1 0.05 - 100
2 0.105 1 3 0.006 - 100
3 0.06 1 2 0.1 - 100
4 0.026 1 1 0.5 - 50
o 0.02 200 0.5 0.2 - 100
5] 0.015 1 = 0.2 - 200
T 0.58 1 2 0.1 - 50
8 0.105 1 0.5 0.1 - 150
9 0.06 1 o 0.04 - 200
10 0.026 1 1.2 0.01 - 200
11 0.015 1 2 0.1 3 -
12 0.58 1 3 0.02 o -
13 0.105 1 4 0.015 1 -
14 0.06 1 3 0.03 0.5 -
15 0.026 100 2 0.05 2 -
16 0.015 1 1 4 -
17 0.58 1 0.1 0.03 2 -
18 0.105 1 0.2 0.07 o -
19 0.06 1 0.3 0.08 3 -
20 0.026 120 0.2 0.07 1 -
21 0.02 100 0.78 0.8 3 -




—— TFAT T ——— ———— = — ==

———————— —

2 5| ox10° H d f Hsm Esm
2 Cm/m mm | M A/m B/m
22 0.002 o0 1 0.045 3 -
23 0.115 1 0.075 2 2 -
24 0.58 1 0.01 0.05 1 -
25 0.105 1 0.1 1 2 -
26 0.06 1 1 1 3 -
27 0.026 100 2 0.02 1 -
28 0.2 300 0.5 0.5 1 -
29 0.015 1 0.75 0.2 2 -
30 0.002 20 0.2 0.35 4 -




2 AHAAH3 [TACCHBHBIX YACTOTHBIX
PHABTPOB

1.1 3AJAHHE

[aa agaarsa 3a0aH THI, DIOPAO0K H CTPYETVPa IIACCHB-
HOTO "IACTOTHOIO <hHARTpa C OIpedeAcHHEIMH HOMHHAAAMH
ero 3AeMEeHTOE H CONPOTHEASHHH reHepaTopa Zg H HaArpy3EH
Zs.

CocTtae paboTsI:

1. OOBRACHHTE IPHHIHI paboThl TACTOTHRIX (hHARTPOE,
obAACTH HX MpHMeHeHH.

2. HapHCcyHTe 3aJaHHYVK CXeMy HARTpa H obo3Ha'IBETE
HA HEH HOMHHAAEI 3ASMEHTOE.

3. PaccuHTaHTe 3aBHCHMOCTE KoadxpHIHeHTA epelarIH
thbHARTPA (B AB) OT MACTOTHI.

4. ToctpoAaTe AYX hHARTpA B OHamaszoHe =1actor 10
I'm..100 gl'o. Macmrat mo ocH “1acTOT — AoTapHOMHIECKHH.

5. [Mo rpacdhmry AYX JHARTpa oOpeleAHTe H VEAKHTES
TACTOTY Cpes3a, IPOH3IBeIHTE PACTIeT

EpPVTH3HEI cioaga AYX B moaoce NOOJABASHHA H OIIpene-
AHTE II0 HEMY NOPAIOK pHARTPA.

6. OmpemeaHTe JACTOTEI, HA KOTOPBIX HCXOOHEIH CHHY-
COHOAABHEIH CHTHaA bymeT ocaabaeH hHARTpoM B 100 ® 1000
pasz.

7. PacciHTadTe H mocTpoHTe AYX OpH 3agaHHOM H3IMe-
HeHHH HOMHHAAOE 3AeMeHTOB «hHARTpA - IPH 3aJaHHOM yBe-
AM'IEHHH HAH YMeHBIIeHHH eMEOCTH C HAH HHOYVETHEHOCTH L.

8. CoeaaHTe BEIBOJ II0 Pe3yABTATAM PACTIETOE, OIIHIIIHTE
BAHAHHE H3MeHeHHA HOMHHANOE

3AEMEHTOE HAa XapaKTepHCTHEH (hHALTPA.



Bap. | Tmm | Ilopgaox/' | Zo. | Zs, | LL, | CL. | L2, | C2, |TI3meHerne
dunsrpa | Crpyktypa | OM | OM | M[H | HO | M[H | HO | FOMHRRIOB
1 ©HY 30 75 75 | 119 [ 4244 | 119 | - 0.1%L1
2 OHY 3/T 100 | 100 | 7,96 | 1592 | 7,96 - 10*L1
3 OHY 3/T1 750 | 750 - 70,7 | 79.6 | 70,7 | 0,1*Cl
+ ®HY 3/11 1000 | 1000 | - | 398 [ 79.6 | 39.8 | 10*Cl
5 OHY 3/T 75 75 | 298 | 1061 | 298 | - 0.2*L2
6 OHY 3/T 100 | 100 | 53 | 1061 | 53 - i £
7 OHY 3/1 750 | 750 - [ 1061|1194 |106.1 | 02*C2
8 OHY 3/ 1000 | 1000 | - | 1591|3183 |159.1| 5*C2
9 OHY 2T 75 75 - | 3000 | 16.9 - | 0,25%Cl
10 | ®HY 27F 750 | 750 | 844 | 150.1 | - - 0,25*L1
11 ®BY 3/T 75 75 - | 7074] 199 [7074| 01*Cl
12 dBY 3T 100 | 100 - [397.8] 1,99 3978 | 10*Cl
13 OBY 3/11 50 | 759 | 239|212 |239 - 0,1*[2
14 | OBUY 3/10 1000 | 1000 | 26,5 | 133 | 265 | - 10*L2
15 | ©BY 3T 75 75 - [ 356,7]0995353,7| 02*C2
16 | ®BU 3/T 100 | 100 - |3183 [ 1.59 [3183| 5*C2
17 | @®BY 3/11 750 | 750 [ 298 | 265 | 298 | - 0.2*L1
18 dBY 3/11 1000 | 1000 [ 53,1 | 26,5 | 53.1 - 5*L1
19 OB 2T 75 75 [ 422 |7503| - - 5*C1
20 OBY 2/T 750 | 750 - 150 | 844 - S*C1
21 ®HY 3/T 75 7y | 159 3659 | 15,9 - 0.1*L1
22 OHY AL 100 | 100 | 31.8 | 6366 | 318 - 10*L1
23 | ®HU 3/ 750 | 750 - 28293183 (2829 | 0,1*Cl
24 | ®HY 3/10 1000 | 1000 [ - | 159.1 | 3183 [159.1 | 10*C]
25 ®BY 3/T 75 75 - | 1061 | 298 | 1061 | 0.1*L2
26 | OBU 3T 100 | 100 - [5305] 265 |5305| 10*L2
27 ®BY 3/11 750 [ 750 | 17,1 | 15,16 | 17.1 - 0.1*C1
28 ®BY 3/11 1000 | 1000 | 265 | 133 | 265 - 10%C]
29 ®HY 2/T 75 75 | 1,69 | 300,1 - - 0.1*L1
30 | @HY 2/T 750 | 750 - | 375 ] 211 - 10%1L.2




1.3 YKA3AHHA K BBIIIOAHEHHIO PABOTEI

1.3.1 COCTABAEHHE CXEMEBI #HALRTPA

B cooTBeTCTBHH C 3alaHHeM (3adaHel CTPVETYPA, [DOpd-
OOK H THI (pHABTpa| CASOYET COCTABHTE NPHHIIHIHAALHYEO
cXeMy (pHABTpA H OTMETHTE HA HEH HOMHHAABI €€ 3NEMEHTOE.
ObIee mIpaBHAO MIPH COCTABAEHHH CXeMbI ¢hHARTpa: B ©HY
HHOYETHEHOCTH BEAMTIEHEI IIOCASJOBATEARHO C CHTHAAOM,
EMEOCTH — Ha 3eMAl, B ©BY — maobopoT. B KatecTee compo-
THEASHHH TeHepaTopa H HATCPY3KH HCIIOABIVIOTCH TTHCTO aK-
THEHEIE CONPOTHEAeHHA. [lopamoK caeMoBaHHA SASMEHTOE B
hHARTPE ONpeleAcH B 3ANAHHH HAAHTTHEM HAH OTCYTCTEHEM
IHA'IEHHH HOMHHAAOE €T0 3AEMEHTOE.

[as aHarH3a H BBEINIOAHEHHS PACTIeTOE VO0OHO IIpeacTaB-
aeHHe (hHALRTPA B BHAES TeTHIPeXIIoAKCHHEEA F:

Hpuernun narex

Lunsmp

trde| | O
.‘ﬁl‘hd 22 1 )




1.3.2 PACHET €HABTPA

Ecan mpemncTaBHTE ¢hbHARTP B BHAOE "IeTHIPEXIIOANCHHKA,
TO ero KosdypHIIHEHT NpoNyCKAHHSA, BEIPasKEHHEIH E 4D, OII-
PefeAseTCH 10 BEIPasKeHHE):

.. . Znls . £z
ev,,:—:mgi,{,ﬁ ! Bt = g "~ F
Lo+ Zs Lo+ Zs Lot 2y Lo+ 2y

An|.

roe Z(Q — COIIpOTHBASHHE HCTOTHHEA (MeHepaTopa) CHIHaAa,
Z5 — COIIpOoTHEAEHHE HATPY3IKH.
* Mo AorapHGpMOM — MOOYAL KOMIIASKECHOTO "THCAA.

[MapaMeTpel “IeTEIPEXIIOAKICHHEOE, COOTBETCTEYHIIIIHE
CTPYVETYVPA H MMOPANOE HCIOOABIVEMEIX E paboTe HARTPOE
OpHEEOSHE] B TADAHIIE:

mp.]'mﬁal - Koasdmunent
NOPAZOK . A A A, Ay
£y l+2 /2 z TF: 1
S PR
[
2 I 3 112 1+2,/2
r 2 :
Lo
T 3 & , 1+2,/2 f-g:+gj-' 1z 1+2, /2
0z,
Z, 1+2, /2, z 1iZ, 41/ 2+ 1+2,/Z

Ilo TabAHIIE H COOTESTCTEVIOLUIEH CcXeMe (pHARTPA CASIVET
ONpedeAHTs thopMyARI Aad EosdyphHIITHEHTOB "IeTBIPeXIIOARIC-
HHEa All, Al12, A21, A22 H moACTABHTE HX B chopMyay (1.1).

B EKaiecTBe EKOMINEECHEIX CONPOTHEBASHHH 3SASMEHTOB
cuarTpa Z0, Z1 B Z2 IpHEAMAaKTCH PeaKTHEHEBIE COIIPOTHE-



ASHHS COOTBETCTEVIOIIHX CXeMe SAeMeHTOE — HHAVETHBHO-
CTeH H eMEOCTeH:

|
X, = jolL, X, = wC° 2nf.

rae f — 1acTora, [

IMo moAyIeHHOMY BREIPaZEeHHI CASOVeT IIPOH3BECTH pac-
TeT KozdwhbHOHeHTa OPONyCEAHHE B 3aJaHHOM [OHAMIA30HES
1acToT. PeEKoMeHOyeMEIE OAd pactieTa IHaleHHdA “1acToT: 10,
100, 200, 500 I'm, 1, 2, 5, 10, 20, 50, 100 l'mI.

I[lo paccCIHTAHHBIM 3IHATTEHHAM Ko=dwhHIIHEHTa IpoImyc-
EaHHda cTpoHTcd AYX chHARTpa (MacinTab mo oCH TacToT — AO-
rapHpMEIECKHH|, HanpaMep AUYX ©HY:

] =
=20
=40
ug':-ﬂ =0
gk

—EI
=100

120 -

10 100 1-10° 110" 1-10°
f.Tu

PucyHoK 1 - A‘[ﬁ.t]}m_LTpa

Ha moayieEHoM rpacdmre AYX oTMetlaseTcd “IacToTa Ccpesa,
oIIpedeadeMad OPH OTEAOHeHHH AYX Ha -3 b oT MarcH-
MAABHOTO 3HA'IeHHS Ko3dupHIIHeHTa MPONyCEAHHS (hHARTPA.
KpyTH3Ha cnama AYX onpemeadeTcd Ha AHHEeHHOM VIAacTEe



AYX B moaoce MIOJABAEHHA B AenHbesax (AB) OpH ABOHHOM
H3MeHeHHH "IacTOTH] (ogHa oKTaeal. CAeyeT COOTHECTH IIOAY-
TeHHYI KPyTH3HY craaga AYX c nopagkoM chHARTPA.

dJaTeM aHAAOTH'THO CAeQyeT I[IpoBecTH paciter AYX
hHARTpA IPH H3IMeHSeHHH HOMHHAAOE 3ASMeHTOE (hpHABTpA —
H3MEeHEeHHH 3AJAHHOH &MEOCTH HAH HHIVETHEHOCTH. I[loay-
TeHHYVI OpH »ToM AYX caemyeT MOCTPOHTE HA ToM e rpadhi-
Ke, rfe IocTpoeHa HcxXomHad AYX H ONHCATE pasAHTHH S3THX
AYX.

ChoeaaTs BEIEOIERI IT0 paboTe.
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13.03.02 DneKTpoIHEPreTHKa U JICKTPOTEXHUKA
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Conepxanue

BBenenne

OO6miast xapakTepucTUKa CaMOCTOSTENIbHON paboThl 00y4aronierocs
MIPU U3YUYCHUU JUCHUILUIMHBI « DJEKTPOMAarHuTHAsi COBMECTUMOCTh B

BJIEKTPOIHEPTETUUECKUX CHUCTEMAX)
[Tnan-TpaduK BHIMOTHEHUS CAMOCTOSITEIIBHON PAaOOTHI
KoHTposibHBIE TOUKH U BUZIBI OTYETHOCTH IO HUM

MGTOI[I/ILIGCKI/IG PCKOMCHAANINUHU 110 U3YUCHUIO TCOPCTUICCKOI'O

MaTcpuaia

COucok peKOMEHIYEeMOM JINTEPaTYPBHI.
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BBenenue

CamocTosATenbHass  pabota —  IUlaHHpyeMas — ydeOHas,  y4eOHO-
UCCIIEIOBATENILCKAs, HAyYHO-UCCIICOBATENIbCKAsE padoTa CTYIEHTOB, BBIMTOJHSIC-
Masi BO BHEAyJIUTOPHOE (ayJUTOPHOE) BpeMs IO 3aJaHUI0 U MPH METOAMYECKOM
PYKOBOJICTBE TPEIIOIaBaTelsl, HO 0€3 ero HeMmoCPEeICTBEHHOTO ydacTus (mpu ya-
CTHYHOM HETIOCPEICTBEHHOM YYaCcTHUU MPETOoaBaTelis, OCTABISIONIEM BETYIYIO
pOJIb 32 pabOTOM CTYJIEHTOB).

CaMocTtosTenpHass pabota cTyneHToB B BY3e sBisercs BaKHBIM BHIOM
y4eOHOW U HAYYHOU JCSITEIbHOCTH CTY/ICHTA.

Benymas nens opranmzamnuu u ocymectsieHuss CPC gomkHa coBmajgath C
eNbI0 00yUYEeHHsI CTyJeHTa — MOATOTOBKON OakajiaBpa ¢ BBICIIUM OOpa30BaHHEM.
[Tpu opranm3amuu CPC BaXHBIM U HEOOXOJUMBIM YCIIOBUEM CTaHOBSTCS (popmu-
pPOBaHUE YMECHHUS CAMOCTOSTEIBHOW PadOTHI ik MPUOOPETCHUST 3HAHUIA, HABBIKOB
¥ BO3MOYKHOCTH OpPTaHU3aIlUH YIeOHON M HAyYHOU JESTEIbHOCTH.

[lenbto camMOCTOSITENHLHON pabOThl CTYACHTOB SIBISIETCS OBJajeHue (hyHa-
MEHTAJIBHBIMH 3HAHUSAMH, MPO(PECCHOHATBHBIMI YMCHHUSIMA M HaBBIKAMH JICSATEITb-
HOCTH TI0 TPOQWII0, OMBITOM TBOPYECKOH, HMCCIECIOBATEIBCKON ICSITEIHHOCTH.
CamocrosiTenbHass paboTa CTYIEHTOB CHOCOOCTBYET Pa3BHTHIO CAMOCTOSTEIBHO-
CTH, OTBETCTBEHHOCTH M OPTaHW30BAaHHOCTH, TBOPYECKOTO IMMOAXO0JA K PEIICHUIO
po0semM yueOHOro u npodecCuoHaIBLHOTO YPOBHSI.

OBIIASI XAPAKTEPUCTHKA CAMOCTOSITEJIBHOM PABOTBHI
OBYYAIOIIEI'OCH ITPH U3YYEHUUN JTUCIHUIIJIMHBI
QJIEKTPOMATHUTHAA COBMECTUMOCTD
B QJIEKTPOOHEPIT'ETUYECKHUX CUCTEMAX»

CamocrosiTennbHast  paboTa - muaHupyeMas  ydeOHas, y4eOHO-
UCCIIeIOBAaTENbCKas, HAYYHO-UCCIIE0OBATENIbCKass paboTa CTY/IEHTOB, BBIMOJHSIEC-
Mas BO BHEAyJIUTOPHOE (ayJUTOPHOE) BpeMs IO 3aJaHUI0 U MPU METOIUYECKOM
PYKOBOJICTBE TIpEMnojiaBarelisi, Ho 0€3 ero HemoCpPeACTBEHHOTO yJacTus (Mpu 4a-
CTUYHOM HEMOCPEJICTBEHHOM Y4YaCTHU MPENOJAaBATElIsl, OCTABISIONIEM BEIYIIYIO
poJIb 32 pabOTO# CTYJEHTOB).

CamocrositenpbHas pabora cryaeHToB B BY3e sBnsieTcs BaXKHBIM BUIOM
y4eOHOM WM Hay4yHOU AESATEIBbHOCTH CTyleHTa. CamocTosiTenbHas paboTa CTyIeH-
TOB UTPAET 3HAYUTEIBbHYIO POJIb B PEUTUHTOBOM TEXHOJOTHH 00yueHus. B cBs3u ¢
UM, o0yueHue B BY3e Bkitouaer B ce0s BE, MPAKTUUECKH OJUHAKOBBIE IO 00h-
€My U B3aUMOBJIMSIHUIO YaCTH — Ipollecca 0OyUeHHs U Ipolecca caMmoo0ydeHUsI.
[Toatomy CPC nomxkHa ctath 3(h()EeKTUBHOM M 1ieJeHANpaBIeHHON pabOTON CTYy-
JICHTA.

65



K coBpemMeHHOMY CielIHATUCTy OOIIECTBO MPEABSIBISIET JOCTATOYHO IIUPO-
KU TepeueHb TpeOOBaHWM, Cpelrd KOTOPBIX HEMaJIOBA)XHOE 3HAYEHHE HMEET
HAJIMYUE y BBITYCKHUKOB ONPEJEIEHHBIX CIIOCOOHOCTEW U YMEHHSI CAMOCTOSITENb-
HO J00BIBaTh 3HAHUS U3 PA3IMYHBIX UCTOYHHKOB, CUCTEMATU3UPOBATH MOJIYYEH-
HYyI0 MH(OpMaIMIo, 1aBaTh OLIEHKY KOHKPETHOM (pmHaHCOBOM cutyaruu. @opmu-
pOBaHME TAKOIO YMEHHUSI IPOUCXOAMUT B TEUEHHUE BCEro Nepuoia oOydeHHUs depes
y4acTHE CTYJAEHTOB B NPAKTUYECKUX 3aHATHSX, BBIITOJIHEHUE KOHTPOJBHBIX 3a/a-
HUIl U TECTOB, HAIIMCAHHE KYPCOBBIX M BBIMYCKHBIX KBAIM(DUKAIIMOHHBIX padoT.
[Ipu 3TOM camocrtosATenpHas padoTa CTYJEHTOB UIPAET PELIAIONIYIO POJIb B XOJE
BCEro yueOHOro mporecca.

Benymas uens opranusanuu u ocyuectsienuss CPC noimkHa coBmagate ¢
HENbI0 00YYEeHHS CTYACHTa — MOATOTOBKOW CHEIMAIMCTa U 0akajaBpa ¢ BBICIIUM
obOpazoBanueM. [Ipu opranuzanuu CPC BaXKHBIM U HEOOXOJUMBIM YCJIOBHUEM CTa-
HOBSTCS (DOPMHpPOBAHUE YMEHHSI CaMOCTOATEIbHOM palbOTHI JJIsl MPUOOPETEHUs
3HAaHUU, HABBIKOB U BO3MOXXHOCTH OpraHM3alMM y4eOHON M HayuyHOH JeATeIbHO-
CTH.

®opMBl CaMOCTOATENBHON pPabOThl CTYIEHTOB pa3HoOoOpa3Hbl. B cooTBeT-
CTBUM C pabouell MporpaMMol AUCHMIUIUHBI «DJIEKTPOMAarHUTHAsE COBMECTH-
MOCTb B 3JIEKTPO3HEPIeTHUYECKUX CUCTEMAX» IMPEXYCMOTPEHBI CIECIYOLINE BHUJIbI
CaMOCTOSITENIbHOM pabOThI CTYyIEHTA!

- CAaMOCTOSITEIbHOE U3YUYEHUE JIUTEPATYPHI;
- BBIIIOJTHEHUE KOHTPOJIBHOU PabOThI
- BBIIIOJTHEHUE UHAUBUAYaJIbHBIX TBOPUYECKUX 3aaHHM.

Ilenv camocmoamenvnozo uzyuenua aumepamypvl — CaMOCTOSITEIBHOE
OBJIJICHUE 3HAHUSIMU, OTIBITOM MCCIIEJOBATENbCKOM 1ESITEIbHOCTH.

3adauamu camOCTOSTENBHOTO U3YUYEHHUS JINTEPATYPHI SIBISIOTCS:

o yrayOJieHre U paciiupeHne TEOPETUYECKUX 3HAHUM;

o dbopMHpoBaHUEe yMEHUN HCIOIB30BaTh HOPMATHUBHYIO, IPABOBYIO,
CIIPAaBOYHYIO JOKYMEHTAILUIO U CIIEIIUATIBHYIO JIUTEPATYPY;

o pa3BUTHE MO3HABATEIbHBIX CIOCOOHOCTEN M aKTUBHOCTH CTYJEHTOB.

Ilenv camocmoamenvrnozo 6blnonHeHUA KOHMPOIbHOU Padomel - OBIAJIE-
HUE TPOQPECCHOHATLHBIMA YMEHUSMH U HABBIKAMU JESITEILHOCTH MO TPOQPUITIO
Oyaymieit 1esTeIbHOCTH.

3adauamu camoCTOSITENIBHOTO MTPOBEAECHUS PACUETOB SIBIISIIOTCSL:

o CUCTEMATHU3aLIMS U 3aKPEIUICHUE MOTYyUYECHHBIX TEOPETUUECKUX 3HAHUIN
U MIPAKTUYECKUX YMEHUN CTYJEHTOB;

o dhopMUpOBaHUE CAMOCTOSTEIBHOCTH MBIIIJIEHUSI, CIIOCOOHOCTEHN K ca-
MOPa3BUTHIO, CAMOCOBEPIIICHCTBOBAHUIO U CaMOpealiu3aluu;

° Pa3BUTHE UCCIEN0BATEIILCKUX YMEHUN.

Ilenv nodzomoeku unOUGUOYANLHO20 3A0AHUA — CAMOCTOSATEIILHOE OBJIa-
JIEHUE 3HAHUSIMU, OTBITOM HCCIIEIOBATEIIbCKOMN AESTETbHOCTH.

3adauamu NOrOTOBKYA UHAWBUYAIBHOTO TBOPUYECKOTO 3aJaHUS SIBISIOTCS:
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o yrayOneHne W paciiipeHue TeOPETUYECKHX 3HAHWW B paMKax KOH-
KPETHOU TEMBI;

o (GopMUpOBaHHE YMEHUH HCHOJIb30BaTh HOPMATHBHYIO, IPABOBYIO,
CIIPAaBOYHYIO JOKYMEHTAILUIO U CIIEIIUATIBHYIO JIUTEPATYPY;

o pPa3BUTHE UCCIIEIOBATEIIBCKAX YMEHUM.

o pa3BUTHE TIO3HABATEIBLHBIX CIOCOOHOCTEH U aKTUBHOCTH CTY/ICHTOB.

Ilenvro camocmoamenvbHo2o bINOJIHEHUA KYPCOBOI padomsl 1O IUCIU-
IUIMHE SBISIETCS OBNaZieHUEe (PyHIaMEHTaIbHBIMU 3HAHUSIMHU, MPOdecCUOHATbHBI-
MU YMEHUSIMHU U HaBBbIKAMU JEATEIBHOCTH MO MPODUITIO, ONBITOM TBOPUYECKOM, HC-
CJIE0BATENBCKOU AEATEIBHOCTH.

B pesynbTaTe OCBOCHMS JUCHUILUIUHBI (POPMHUPYIOTCS CIEAYIOUIME KOMIIE-
TCHIWHN:

Kon, popmynuposka KOM- | Koz, popmynuposka HHIMKATOpA [Inanupyembie pe3ybTaTsl
eTeHIIH 00y4eHHs 110 TUCHUILTHHE (MO-

IIYJII0), XapaKTepU3yIoIue dTa-
eI POPMHUPOBAHUS KOMIIETEH-
LUUN, UHANKATOPOB

OIIK-4 Cnocober uc- | PJT-3pk.4 IIpuMensier 3Hanust | SHACT HOPMATHBHYIO Oa-
MOJIB30BaTh  METOABI | TeopHM ANEKTPOMATHUTHOTO | 3Y  JICKTPOMAarHUTHOM
dAHAJIN3a U MOJACIIMPO- | 1oy U Heneﬁ C pacnupeelicH- COBMCCTHUMOCTH, BUObI U

BAaHHS DJICKTPUYCCKUX | gpiMy mapaMeTpaMu. UCTOYHUKH TIOMEX H
LHErne M JJEeKTpuye- YyBCTBUTEJIBHBIE K IIO-
CKHMX MAIlIH ME€XaM DJJEMEHTHl BTO-

PUYHBIX CUCTEM Ha 00b-
eKTax >3JIEKTPOIHEPreTH-
KH.

YMeeT BBISBIATH MUCTOY-
HUKH  DJICKTPOMArHHT-
HBIX TIOMEX.

Bnaneer HaBBIKaMU
moadoopa  TEXHUYECKHE
CpeAcTBa  3alUThl  OT
ITOMEX

1. IIJIAH-TPA®VK BBIITOJIHEHUS CAMOCTOSITEJIBHOM PABOTHI

Konsr OO0ObeM 4acoB, B TOM
peanus qucie
E€MBIX Hrorosei acT
’ Bun CpencrBa n (acrp)
KOMIIE MPOIYKT CPC Kon- Bce-
JEATEeIIbHOCTH TE€XHOJIOTUHU
TEHIIN CaMOCTOSITEIIbH « TakTHas | ro
. CTYJI€HTOB . OLICHKH
17} ol paboThI pabora ¢
(uHIM pero-
KaTopo JlaBare-
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B) aeM
Ouynas ¢popma o0yueHust
S cemecTp
Camocrositenb- Koncnexr CoolOecemo- | 33,36 3,04 36,4
HOE U3ydeHUE BaHHUE
JUTEPATyphl 10
OIIK- | pazmenam Ne 1-2
4 Beinonnenune OtueTr Co0eceno- 12 2 14
HH' KOHTPOJIbHOU BaHHE
3 paboThl
OfIk-4 IToaroroBka x ITpoekT ¢ IIpe3enra- 3,24 0,36 3,6
MPAKTUYECKUM | MPE3CHTALMEN | LU MPOECK-
3aHSTUSIM Ta
Hroro 3a 5 cemecTp | 48,6 54 54
3aounas ¢popma o0yueHust
S cemecTp
CaMocToSTENb- Koncmekr CobecenoBa- 75,48 1,72 83,2
HOE U3ydeHne HUE
JUTEPATYphl IO
_, | paspenam Ne 1-2
055_4 Brmmonnenue Otuer CobecenoBa- 12 2 14
KOHTPOJIBHON HHE
3orik-4
paboThI
IToaroroska k [Tpoexkrt ¢ [Ipe3enTanms 0,72 0,08 0,8
MPAKTHYECKUM npe3eHTaIen pOeKTa
3aHATUAM
Hroro 3a S cemecTp 88,2 9,8 98

3.KOHTPOJIBHBIE TOYKHM 1 BU/Ibl OTYETHOCTHU 110 HUM

B pamMkax peMTHUHIOBOW CHUCTEMBI YCIIEBAEMOCTh CTYJIEHTOB I10 KAXKIOWU JUCIU-
TUIMHE OLIEHUBAETCA B XOJE TEKYILETO KOHTPOJISI U IPOMEKYTOUYHOU aTTECTALIUU.

IIpu npoBeeHUN TEKYLIEro KOHTPOJISI PEUTUHIOBAs OLICHKA 3HAHWM CTYIEHTA
OIICHUBAETCS CIEAYIOIUM 00pa3oM:

Ne Bug nesrenbHOCTH CTyIEHTOB Cpoxu Kommnuecr
/1 BBHITIOJIHEHUS | BOOAJIIOB
1. | ITpaktnueckoe 3anstue. Tema: YpoBHU mO- | 6 Hemels 10
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mex. Ucnonb3zoBanne IMC-HOMOTpaMMbl TpU
OMHMCAHUU TTOMEX
2. |Ilpaktuueckoe 3anstue. Tema: Ilomexosa-| 11 Hepens 15
HIATHBIC YCTPOUCTBA. OUIBTPHI
3. | [Ipaktuueckoe 3anarue. Tema: OnpeneneHue 16 nenens 30
AIEKTPOMArHUTHOM 0OCTAaHOBKHM Ha OOBEKTaX
DJIEKTPOIHEPTCTUKHU
Hroro 3a 5 cemecTp 95
Hroro 55

MakcumaibHO BO3MOXKHBIN Ol 3a BeCh TEKYIIUI KOHTPOJIb yCTaHABIMBA-
eTcsl paBHBIM 5. TekyIiee KOHTPOJIbHOE MEPONPUSITHE CUUTACTCS CAHHBIM, €CIH
CTYZICHT MOJY4uJ 3a Hero He MeHee 60% OT yCTaHOBJIEHHOTO AJISI ’TOTO KOHTPOJIsS
MaKCHUMAaJIbHOTO 0asuia. PEUTUHTOBBIN Oall, BRICTaBISEMbIM CTYICHTY 3a TEKYyIee
KOHTPOJIBHOE MEpOIpPUSATHE, CAAHHOE CTYJACHTOM B YCTaHOBJICHHbIE Tpadurom

KOHTPOJIbHBIX MEPONPUITHI CPOKHU, ONPEJEISIETCS CIETYIOUIUM 00pa3oM:
YpoBeHb BbINOJHEHHSI KOHTPOJbHOIO PeiliTunrossblii 6aa1 (B % 0T MaKCUMAJIbHOTO
3alaHudA 0aJ11a 32 KOHTPOJIbHOE 3a/IaHue)
OTiIMYHBIN 100
Xopomui 80
Y 10BII€TBOPUTEIIHHBII 60
HeynosierBopurenbHslii 0

TunoBbie KOHTPOJILHBIE 3aJaHUA M HHbIE MATEPHAJIbI, XapaKTepHU3ylouue
Tanbl POPMUPOBAHUA KOMIIETCHLUH

Bonipocs! 1151 codeceoBanust

Tema 1.

1. YUto moHUMAaETCs MO/ SJEKTPOMArHUTHOW COBMECTUMOCTBIO TEXHUUECKHUX CPEICTB?

2. UYro nmoHUMaeTcs TMOJA OpPraHU3alMOHHBIM  OOECleYeHHEeM  SJIEKTPOMArHUTHON
COBMECTHUMOCTH?

3. UTo moHMMaeTcs Mo TEXHUYECKUM 00eCriedeHreM AIIEKTPOMArHUTHOM COBMECTUMOCTHU?

4. TlepeuncianTe BUIBI SJIEKTPOMATrHUTHBIX TIOMEX.

5. ITosiCHUTE TTIOHSITHS «GEMIIST» B «Macca.

6. IlosicHuTe TEPMHUHBI «ypOBEHb TIOMEXH» U «IOMexomojaBieHue». Kak i ux
XapaKTePUCTUKHU UCTIOIB3YIOTCSI OTHOCUTEIbHBIC TIOrapu(pMUIecKue MaciTadb1?

7. Yro Takoe aeruoen u nenep? Kak onn cootHOCATCS?

8. Kak ocyiiecTBiseTcs mepexoi MpeACTaBICHUs JIEKTPOMArHUTHBIX TOMEX W3 BPEMEHHOU
00J1aCTH B YaCTOTHYIO 00J1aCTh M HA000POT?

9. Uro Takoe cHekTp nepuoanueckord mnomexu. Kakoil Maremarnueckuil —anmapar
MIPUMEHSETCS JIJISl €70 TTOYISHUS?

Tema 2.
1. TTosicHUTE OHATHS Y3KOMOJIOCHBIX U IMIMPOKOMOIOCHBIX JIEKTPOMAarHUTHBIX ITOMEX.
2. llosicuute moHATHS CUH(A3HBIX U MTPOTUBO(A3HBIX AIEKTPOMArHUTHBIX TIOMEX.

3. XapakTepHUCTUKH U apaMeTpbl TEXHUYECKUX CPEACTB, Biustonmx Ha OMC.
4. DNEeKTPOMAarHUTHHIC TTOMEXH.
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5. MH3zmepurenbHoe 000pya0BaHKE U anmapaTypa.

6. Kakue kiacchl OKpy>Xaroliei cpe/ibl BbIIEIAIOTCS MPH Nepeiade 3JIeKTPOMarHUTHBIX I10-

MeX 10 MpoBoAaM?

7. Kakue kacchl OKpy>Karollei cpe/ibl BBIIEIAIOTCS MU Mepeiade 3JIeKTPOMarHUTHBIX I10-

MeX JIEKTPOMAarHUTHBIM U3ITydYeHHEM?

8. Jlerkas »neKTpoMarHuTHas 0OCTaHOBKA

9. DnexTpoMarHuTHas 0OCTaHOBKA CPEIHEH KECTKOCTH

10. XecTkas 3aeKTpOMarHuTHas 0OCTaHOBKA

9. Uto TaKoe creKTpaibHasl IJIOTHOCTh PacTpeIeICHUs aMILTUTY UMITYIbCHOM MOMex

10.  Yro sBisieTcs nepegaTUMKaMu 3JIEKTPOMATHUTHBIX BO3AEHCTBHM, KOTOPbIE MOT'YT OKa-

3bIBaTh BJIMSHUE HA aBTOMAaTHYECKHME W aBTOMATHU3UPOBAHHBIC CUCTEMbI TEXHOJIOTHYE-
CKOT'0 YNpPaBJIEHUS 3JIEKTPOTEXHUUECKUMH OOBEKTaMHU.

11. IIpuBenuTe npUMeEpPHI NEPEAATUUKOB JICKTPOMAarHUTHBIX BO3JAEHCTBHM.

12. DnexkrpoMarHuTHasi SMUCCHUS OT UCTOYHUKA IIOMEXH.

13.  UYro Takoe skpaHUpOBaHUE?

Tema 3.
1. Kakue BHJIBI BO3MOXKHBIX CBSI3€H MEXIy KOHTypaMH M KaKue BUIbl BO3MOXHBIX ITyTEH
HpOHI/IKHOBeHI/ISI IIOMECX BaM I/ISBCCTHBI?

2. Kakwue cymiecTByroT crnocoObl CHI)KEHUS TaIbBAHUYECKOTO BIMSHUS U IPOHUKHO-
BEHUS JIEKTPOMArHUTHBIX MIOMEX U3 OJHOI0 KOHTYypa B ApYyroin?

3. Kakwue cymiecTByroT crnocoObl CHH)KEHUS TAIbBAHUYECKOTO BIUSHUS U IPOHUKHO-
BEHUS JIEKTPOMAarHUTHBIX MIOMEX 10 LIETAM 3a3eMIICHUs?

4. Kakwue cymiecTByOT clocOObI CHH)KEHUSI €MKOCTHOTO BIIMSIHHS U IPOHUKHOBEHUS
AIIEKTPOMAarHUTHBIX MIOMEX U3 OJHOr0 KOHTYpa B Ipyron?

5. Kakue cymecTByroT cocoObl CHHXKEHUSI eMKOCTHOTO BJIMSIHHSI KOHTYPOB C 00-

MM [IPOBOJIOM CHUCTEMBI OIIOPHOTO MOTEHLIMAa?

6. Kakume cymecTBylOT CroCOObl CHHKEHHS €MKOCTHOTO BIIMSHHUS TOKOBBIX KOHTYpPOB C
0O0JIBIION EMKOCTBIO OTHOCUTENIBHO 3€MIIH?

7. UeM omacHO eMKOCTHOE BJIMSIHUE MOJHHUU Ha CUTHAJIbHbIE JTUHUN?

8. Kakme cymiecTByrOT ClOCOOBI CHWKCHHS WHIYKTHBHOTO BIMSHHS ¥ TPOHUKHOBEHUS
AJIEKTPOMAarHUTHBIX MIOMEX U3 OJHOIO KOHTYypa B Ipyron?

9. B 4yem cOCTOMT ONacHOCTh MHIYKTHBHOTO BIHSIHHS pa3psijia CTaTHUYECKOTO JIIEKTpHYe-
CTBa Ha Kopmyc npudopa?

10. B yem cocTOUT OMacHOCTh WHAYKTUBHOTO BIMSHUS Pa3psia MOTHUH B MOJTHHEOTBOJ IIPH
HAJIMYUU BOJIM3U CUTHAJIBHBIX JTMHUNA?

11.B yemM cOCTOMT ONAcCHOCTh MHJIYKTUBHOTO BIUSHHUS TOKAa MOJHHMM Ha AJIEKTPUUYECKUUN
KOHTYp BHYTPH 3/1aHUSl 00pa30BaHHBIN MPOBOJIAMH MHUTAHUS U CUTHAIBHBIMH JIMHUSAMU
IIpU y/1ape MOJHHUM B MOJIHUETIPUEMHUK 31aHUS?

12. TIpu kakux mapameTpax MOMeXu HAaYMHAIOT COOTIOIATHCS YCIOBUS «IAIBHETO TOJS»?

13. HazoBuTe criocoObI CHIKEHUS TIOMEX OT M3JIyUEHHS SJIEKTPOMAarHUTHOTO TIOJIS.

14. AuTeHHbI 115 U3MEPEHUS HANIPSDKEHHOCTH AJIEKTPUYECKOTO OIS

15. AHTEeHHBI JUIsl U3BMEPEHUs HANPSHKEHHOCTH MarHUTHOTO TOJIS

16. Uro Takoe Bapuctop? KakoBbl ero cepa mpuMeHeHMsI, BOJIbT-aMIIEpHAsT XapaKTEPHCTH-
ka?

Temad.
1. Kak npoBoauTtcs usmepenue ¢umkepa’?
2. CKOIIbKO MMEET M KaKHe PeXHMBI pabOThl U3MEPUTENb TAPMOHHK, KOJICOaHUH HaIpshKe-
HuA?
3. Kakumu nmpubopamu mpoBOAAT U3MEPEHUE FIEKTPOMATHUTHBIX BIUSTHHN?
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4.

N3mepurenbHble IPUEMHUKH IIOMEX ITO.

5. H3meputenu MarHUTHBIX U JIEKTPUUECKUX HOJEeH
Tema S.

1. HaszoBuTe MOIIHbIE HETUHEIHBIE HATPY3KU HA MPEANPUATHUAX.

2. B dyem 3akmrouaercs BpeJHOE BIMSHHME FapMOHUYECKMX COCTABIISIOIIMX HANPSDKEHUM U
TOKOB Ha 3JIEMEHTHI 3JIEKTPUUECKUX CETEN U Y3JI0B Harpy3Ku?

3. Koraa Bo3HHKaeT M 4eM oIaceH MapaulebHbII Pe30HAHC B CUCTEMaX 3JIEKTPOCHAOXKe-
HusA?

4. TloscHute huznyecKre MPOLECChl B JIEKTPUUYECKUX MALIMHAX IIEPEMEHHOr0 TOKa, Mpo-
UCXOJAIINE IPU HECUHYCOUIAJILHOM MUTAIOLIEM HAIIPSHKEHUU HA X 3aKUMaXx.

5. TloscHute (uznyeckre nporecchl B BEHICOKOBOJIBTHBIX JIMHUAX MIEPEMEHHOI0 TOKA, MPO-
UCXOJSIINE IPU HECUHYCOUAAIBHOM HAIPSKEHUU.

6. IlosicHure Qu3MuUecKue Mpouecchl B CHUIIOBBIX TpaHC(HOPMATOPax, MIPOUCXOIAIINE MPH
HECHMHYCOMIaJIbHOM IUTAIOLIEM HAIPSHKEHUH Ha X 3aKUMax.

7. Tlosicuute ¢u3nMyecKkue NpOLEcChl B CHIJIOBBIX KOHAECHCATOPAX, MPOUCXOSIIUE NIPH HE-
CHUHYCOM/IAJIbHOM IUTAIOLIEM HAINPSKEHUH Ha UX 3aKUMax.

8. Kaxk BiMsAIOT BbICIIME FAPMOHUYECKHE COCTABIISIOIIME HANPSDKEHUS] U TOKA Ha CUCTEMBI
peneiHoN 3alMThl B HOPMAJIBHBIX PEeKUMax?

9. Kak BiMAIOT BbICIIME FTAPMOHUYECKHE COCTABIISIOIIME HANPSDKEHUS] U TOKA Ha CUCTEMBI
peneiHOoN 3aIMThl B aBapUUHBIX peKUMax?

10. Kak BAusItOT BBICIIME FApMOHUYECKHE COCTABIISIOIINE HAIPSKEHUS Ha 3JIEKTPoodopy1o-
BaHHUE IMOTPEOUTENCH: TEIEBU30PHI, T'a30pa3psAHBIC JIAMITBI, KOMIBIOTEPHI, BBIIPSIMU-
TeJIbHOE 000pyI0BaHUE, TPe0Opa30BaTENN YaCTOThI?

11. Kak BAMSIIOT BBICIIME TAPMOHHUYECKHE COCTABISIONINE HAINPSDKEHHUS Ha TPUOOPHI U3Me-
PEHMS 2IEKTPUUECKON SHEPTUN U MOIIHOCTU?

12. [lpuBenuTe MpUMEpPHI CXEM HACTPOCHHBIX CHIJIOBBIX PE30HAHCHBIX (GuiabTpoB. [loscHuTE
HOPUHIUI UX pabOoTBhI.

13. [IpuBenuTe MpUMeEp CXEMbI CHIIOBOTO PE30HAHCHOTO (MIBTpa ABOWHOW HacTpoiiku. [1o-
SCHUTE MPUHLUI €r0 PabOTHI.

14. JIns 4yero mpUMEHSIOTCS IKpPOKoIoyocHble (uibTpel? [IpuBeanTe mpuMepsl CXEMHBIX
peLeHui 11 TakKuX (GUIBTPOB.

15. Kakue ¢usnueckne npoueccs Ipy y1ape MOJIHUM MPUBOJAAT K BOSHUKHOBEHHUIO AJIEK-
TPOMAarHUTHBIX TOMEX?

16. YTo HA3BIBAIOT UMUTAIIMOHHBIMH UCIIBITAHUSMHA Ha YHEPTOOBEKTE?

17. Kak ocymiecTBisieTcst U3MEpEeHUe 3JIEKTPOMArHUTHBIX MOJIeH paioyacTOTHOTO AMAaIa3o-
Ha Ha SHEProoObeKTax?

18. Kak ocy1iecTBisieTcss U3MEpeHne 3JIEKTPOCTaTUYECKOro MOTEHIMala Tejla YyelloBeka Ha
HHEProoObeKTax?

Tema 6.

1. Kakyro posb urparoT 3J1eKTpHUeCcKre MPOLEcChl Ipu (GYHKIMOHUPOBAHUH KHUBBIX Opra-
HU3MOB?

2. Kaxue 00beKTHI ABISAIOTCA UCTOYHUKAMU 3JIEKTPUYECKUX U MATHUTHBIX MOJIeH Ha 00beK-
Tax 3JEKTPOIHEPTeTUKH, B IPOMBIIIJIEHHOCTH, HA TPAHCIIOPTE, B OBITY?

3. B ueM 3aKkiIr04aroTcss MEXaHU3MbI BO3JICHCTBHS AJIEKTPUUECKUX M MAarHUTHBIX TTOJIEH Ha
JKUBBIE OPTaHU3MBbI?

4. Ha3oBHUTe HOPMaTUBHBIC 3HAUEHUS HAIPSHKEHHOCTEN DJIEKTPUYECKUX U MATHUTHBIX MO-
Jeil Ha pabounx MecTax U JUIsl HaCEIeHHUS.

5. B uem 3akmouaercs HKOJOTHYECKOE BIMSHUE KOPOHHOTO pa3psia?
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6. B uem coCTOUT BIMSHUS JIUHUHN dJIEKTpONepeiaud OMOIOTHYECKHE O0BEKTHI?

Tema 7.

Uto Takoe HopMupoBanueM IMC

Buast Hopm o OSMC

MexayHapoaHas 3JIEKTPOTEXHUYECKask KOMUCCHS

Hopmuposanue B Poccuiickoit @enepanuu

MesxnyHaponHas KoH(GepeHIHs 110 OOJIBIIUM 3JIEKTPUUYECKUM CUCTEMaM
KauectBo anexkTpuieckoit 3Hepruu

ok wdE

4. METOJUYECKHE PEKOMEH/IALIMU 11O U3YEHUIO

TEOPETUYECKOI'O MATEPUAJIA

CamocrosiTenbHass paboTa CTyJEHTa HAYMHAETCS C BHUMATEIbHOTO O3Ha-
KOMJIEHUS C COJIepKaHUEM y4eOHOro Kypca.

N3ydenne Kaxaou TEMBI CIE€AyeT HAYMHATH C BHUMATEJIBHOIO O3HAKOMIIE-
HUsl ¢ HabopoMm BompocoB. OHM OPUEHTHPYIOT CTYJIEHTA, MOKAa3bIBAIOT, YTO OH
JOJKEH 3HATh M0 JaHHOM TeMe. Bompockl TeMbl Kak Obl HaKJa/IbIBAIOTCS HAa COOT-
BETCTBYIOIYIO TJIaBy HM30paHHOro ydyeOHMKa Win ydyeOHoro mocobus. B umrore
JOJKHO OBITH SICHBIM, KaKHe BONPOCHI TEMbI YYEOHOTO Kypca U ¢ KaKOoW riIyOuHON
PacKpbIThl B KOHKPETHOM y4eOHOM MaTepuane, a Kakue BooOuie omyiieHsl. Tpe-
OyeTcsl TBOPUYECKOE OTHOIIEHUE U K CAMOMY COJEP>KAHUIO JUCIUTUIMHBI.

Bormpocsl, cocTaBisitomine ee cojaepiaHue, 00J1aJaloT pa3HOM CTENEHbIO
BaKHOCTH. ECTh BOMpOCHI, BRIMOJHSAOMKE (GYHKIUIO JOTUYECKON CBSI3KU COAEP-
JKaHHSI TEMBI M BCErO Kypca, MMEIOTCS BOIMPOCHI OMHUCATENBHOTO WJIN PA3bICHU-
TEJIBHOTO XapakTepa, a TaKKe HMCTOPUYECKOro 3KCKypca B 00JacTh M3ydaemMou
JVCHMIUIMHBL. Bce 3T BOIPOCHI HE COCTABIISIIOT CYTH MOHATHMHOTO, KOHLIENTY-
aJILHOTO COJIEP KaHUsI TEMbI, HO HEOOXOAUMBI JIJIsl LIEIOCTHOTO BOCHPHUSITHS U3yYa-
€MBIX MTPOOJIEM.

N3yyaemas nucuuIuiiHa UMEET CBOM KaTerOpUaIbHO-TIOHATUMHBIN amnapar.
Hayunble moHsTust — 370 Ta 6a3a, Ha KOTOPOM CTpoUTCs Kaxkias Hayka. [loHsTus
— Y3JIOBbI€, OMOPHBIE MYHKTHI KaK HAy4HOT'0, TaK U y4eOHOIro MO3HAHUS, JIOTHYe-
CKHE CTYTEHU JBUKEHHS B yueOe OT MPOCTOro K CI0KHOMY, OT SIBJICHHUS K CYIITHO-
cTu. be3 sicHOro moHnMaHus OHITHI yueba KpaifHe 3aTpyIHACTCS, a COICPKAHUE
NPUOOPETEHHBIX 3HAHUN CTAHOBUTCS TYCKJIbIM, PACIUIBIBUATHIM.

CTyneHT HOKEH NMOHMMAaTh, YTO CaMOCTOSTENIBHOE OBJIAJICHUE 3HAHUAMH
SBJISIETCS TJIaBHBIM, ONpeeNsaomuM. Bricas 1mkoa co3gaeT sl 3Toro HeoOxo-
JUMbIE YCJIOBHSI, TOMOTaeT OyAylIeMYy BbICOKOKBATH(PUIIMPOBAHHOMY CIIELIMAIH-
CTY OBJIaJIETh TEXHOJOTHEN CaMOCTOSITENBHOTO MPOU3BOICTBA 3HAHU M.

B camocTosiTenbHON paboTe cTyAeHTaM MPUXOIUTCA UCIOJIb30BaTh JIUTEpa-
Typy Ppa3JIMYHBIX BUJOB: MEPBOMCTOYHUKUA, MOHOrpaQuUHU, HaydyHble COOPHUKH,
XpecToMaTuu, y4eOHUKH, yuyeOHble mocoOus, >KypHaisl U 1p. M3ydeHue Kypca
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IpEenoiaraeT 3HaKOMCTBO CTYJIEHTOB C OOJIBIIUM OOBEMOM HAay4HOH M y4eOHOM
JUTEPATYPHI, YTO, B CBOIO OUYEPE/Ib, MOPOXKIAET HEOOXOJUMOCTh BHIPAOOTKH Y HUX
palMOHANTBHO-KPUTUYECKOTO MOAX0Aa K U3y4aeMbIM UCTOYHUKAM.

UToOBl HE «YTOHYTH» B OTPOMHOM O0BEME PEKOMEHIOBAHHBIX €MY LISl U3Y-
YEHHUS MCTOYHUKOB, CTYIEHT, MPEXKE BCEro, TOJDKEH HAyYUTHCS MPaBUIBHO HMX
yuTaTh. [IpaBuibHOE UTEHHE PEKOMEHJIOBAHHBIX MCTOYHUKOB MPEAINOJaraer cie-
JIOBaHUE HECKOJIBKUM HECIIOKHBIM, HO BEChMa TOJIE3HBIM MPaABUJIAM.

[IpenBapuTeNbHBII MPOCMOTP KHUTH BKIIIOYAET O3HAKOMJICHHE C TUTYJIb-
HBIM JINCTOM KHUTH, aHHOTAIMEH, MpeucIoBUEM, oriaBieHueM. [Ipu o3nakomiie-
HUM C OTJIaBJICHHEM HEOOXOIMMO BBIACIHUTH pa3Jeibl, IJIaBbl, maparpadsl, mpea-
CTaBJISIOLIME JIJIS1 BAC MHTEPEC, OETI0 UX MPOCMOTPETh, HAWUTH MECTA, OTHOCSIIH €-
csi kK TeMe (ab3alpl, CTpaHMIIbI, aparpadbl), U MO3HAKOMUTHCA C HUMHU B OOIIHX
yeprax.

Hay4nble u3nanus conpoBOXAAIOTCS Pa3IMUYHBIMU BCIIOMOTATEIbHBIMU Ma-
TepUaJaMl — HAy4YHBIM almapaToM, IMOATOMY Ba)KHO 3HATh, U3 KaKMX OCHOBHBIX
3JIEMEHTOB OH COCTOMT, KAKOBBI €70 (PYHKIIHH.

3HAaKOMCTBO C KHHUT'OH JIy4Yllle BCETO HAYMHATh C MU3YYCHHS] aHHOTAIUU —
KpPaTKOM XapaKTEepUCTUKH KHUTH, PACKPBIBAIOILIEH €€ cojaepKaHHe, UJeHHYI0, Te-
MaTHYECKYIO M >KaHPOBYIO HalpaBJIEHHOCTb, CBEJICHUS 00 aBTOpE, Ha3HAUYECHUE U
Ipyrue 0ocoOEHHOCTU. AHHOTAIIMSI IOMOTAaeT COCTaBUTh PEIBAPUTEILHOE MHEHHE
O KHHT®E.

['my0e MOHATH CoNep:KaHWE KHUTH TO3BOJISIIOT BCTYMUTENbHASI CTAThS, B
KOTOPOM JAeTcsl OLIEHKA COAEpKaHUs KHUTH, 3aTparuBacMoil B Hel mpobjeMaru-
KM, COAEPKUTCA MH(POPMALMS O >KU3HEHHOM M TBOpuYecKoW Oumorpaduu aBTOpa,
BBICKA3bIBAIOTCS TOJIEMUYECKUE 3aMEUaHus, Pa3bsCHIIOTCS OTIEIbHBIC MOJIOXKE-
HUSl KHUTH, JAIOTCSI KOMMEHTapHH U T.1. BoT moueMy 3HAKOMCTBO C BCTYIUTEINb-
HOW CTaThel MPECTABIAETCS OYEHb BaKHBIM: OHO ITIOMOTAET CTYJIEHTY COPUEHTH-
pOBaThCSl B TEKCTE pabOTHI, 0OpaTUTh BHUMaHHE Ha ee Hanbosiee IIEHHbIE U BaX-
HBIE pa3zelibl.

Tou e e COACUCTBYET 3HAKOMCTBO C OIJIABJICHUEM, ITPEIUCIOBUEM, T1O-
ciecioBueM. BecbMa MOJIE3HBIMU 3JIEMEHTAMM HAy4HOTO armapaTa SBISIFOTCS
CHOCKH, KOMMEHTapHH, TaOIUIlbl, TpapuKU, CIMCKHU JUTepaTypbl. OHH HE TOJBHKO
WUTIOCTPUPYIOT OTJENbHBIE TIOJIOKEHUS! KHUTH WK CTaThH, HO U CaMU 10 cebe sB-
JISIFOTCS TIOMOJTHUTENIBHBIM HCTOYHUKOM WH(GOPMAITUH JIJIsl YUTATES.

Ecnu guratens 3anHTepecoBaia Kakas-TO BbICKa3aHHAsl aBTOPOM MBICITb, HE
HaIreaas moApoOHOTO OCBEIIECHHS B JAHHOM HMCTOYHUKE, OH MOXKET OOpaTUThCS
K TEKCTY MCTOYHHKA, YIIOMHHAEMOTO B CHOCKE, JIM0OO K MCTOYHUKY, KOTOPBIA OH
MOJKET HAWTH B CIUCKE JUTEPATyphl, PEKOMEHIOBAHHOW aBTOPOM JJII CaMOCTOSI-
TETHHOTO U3YYCHHUS.

CymiecTByeT HECKOJIBKO (POpM BEJICHUS 3aMHUCE:

— 1iaH (TIPOCTOM W pa3BEpHYTHIN) — Hambojee KpaTkas ¢opma 3amucu
IPOYUTAHHOTO, MPEACTABIIAONIAsE COOO0 MepevyeHb BOMPOCOB, paCCMaTPUBAEMBIX B
KHHUTe WK cTaTbe. Pa3BepHyTHIN MJIaH MpeACTaBisieT co00it OoJiee moaApoOHYIO 3a-
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MUCh MPOYUTAHHOTO, C JCTAU3AIMEN OTACIbHBIX MOJIO)KCHUH U BBIBOJIOB, C BBI-
MUCKOW ITUTAT, CTATUCTUYCCKUX JAaHHBIX W T.A. Pa3BepHYTHIN IJIaH — HCOIICHH-
MBI TTOMOIIHUK TIPH BBICTYIICHUH C JIOKJIAJOM Ha KOHKPETHYIO TEMY Ha CEMHUHa-
pe, KoH(pepEeHITUH;

— TE3MCHl — KPaTKO c(hOpMYyJIHPOBAHHBIC MTOJIOKCHUS, OCHOBHBIC ITOJIOMKE-
HUS KHHUTH, cTaThi. Kak MmpaBwIIo, TE3UCHI COCTABIISIOTCS MOCTIC MPEIBAPUTEIHHO-
ro 3HAKOMCTBA ¢ TEKCTOM MUCTOYHHUKA, IIPH €r0 MOBTOPHOM MpodTeHUH. OHU TTOMO-
raloT 3alIOMHUATH U CHCTEMATH3UPOBATh HHPOPMAIIHIO.

CocTaBjieHHEe KOHCIIEKTOB

Bonbinyto poibs B YCBOGHHH M TIOBTOPEHUH MPOUICHHOTO MaTepraja Urpaet
XOpOIIMA KOHCIIEKT, COJIEP KA OCHOBHBIE HJIEH MPOYUTAHHOTO B YUCOHHKE U
YCIIBITIIAHHOTO B JICKITMU. KOHCIIEKT — 3T0, MO CyIIEeCTBY, HAOPOCOK, Pa3BEPHYTHIN
TIJIaH CBSI3HOTO Pacckas3a Mo OCHOBHBIM BOIIPOCAM TEMBI.

B kakoif-To Mepe KOHCHEKT paccuuTaH (B 3aBUCHUMOCTH OT WHIWBHUAYallb-
HBIX OCOOCHHOCTEH CTy/JeHTa) HE TOJBKO Ha MHTEUICKTYyaJIbHYIO M AMOIIMOHAJ b-
HYI0, HO U Ha 3pUTEIbHYIO MaMsTh, IPUUYEM TEKCT KOHCIIEKTa HEPEJKO aCCOLMHUPY-
€TCs eIlIe U C TEKCTOM yYeOHHMKA WM 3alUChio JieKiuu. [loaTomy Jierue 3anmomMuHa-
€TCsl CoJiep)KaHhe KOHCIIEKTOB, HAIIMCAHHBIX Pa300pPUYMBO, ¢ TOJUCPKHUBAHUEM WUJIH
BBIJICJICHUEM Pa3psAKON KIIFOUEBBIX CJIOB U (Ppa3s.

PEKOMEHALAN 110 IIOAT'OTOBKE TBOPYECKOI'O 34A/JAHUA

[Ipexme ueM MpUHUMATHCS 3a CO3JaHUE TIPE3CHTAIIUN, HY)KHO ONIPEICITUTh,
YTO UMEHHO TpeOyeTcs co3/1aTh, KaKoBa OYIET MOCICIOBATEIBPHOCTD IEHCTBUM, a
TaK)X€ COCTAaBHUTH IUTaH. HeoOXoauMo MoHMUMAaTh, YTO pedb HUACT O HAYYHOU Tpe-
3CHTAIMM, U KaK BCSKas Hay4HAas 0esmelbHOCHb IPE3CHTAINST COCTaBISETCS T0-
CpeICTBOM HeKkoro anroputMa. I[loaToMy cHavaia creayeT OmpeneIuTh
ATOT A2OpUMMIICACTBUM, KOTOPBINA TPEOYETCS IS CO3IaHUsI IPE3CHTAIIIH.

Co3znanue npe3eHTaluy BKIIYAeT B ceOsl CIIEYIOIINE ITaIlbI:

e  ONpejelieHHE LIeTIeH U 3a]]a4M MPE3CHTAIHH;

e  OIpEACNICHHE COCTaBa ayIUTOPHH;

e  ONpeAeNICHHE BPEMEHU, KOTOPOE 3aiiMET MPE3CHTAIINS,;

e  COCTaBJICHHC TIJIaHA TPE3CHTAINY;

e BBIOOpP CPEACTB MPEICTABICHUS VIS TIPE3CHTAINY;

. BBIOOp IMOMOIITHHUKA,;

e  COCTaBJICHHC JOKJa/aa JUIs TPe3CHTAINH;

e  TIOJATOTOBKA pa3IaTOYHBIX MAaTEPHAJIOB.

CocraBneHue miaHa npe3eHTanuy. Bara nmpe3eHTanus, KaK JOKIad J0JIK-
Ha UMETh BCTYIUICHHE, OCHOBHYIO YacTh M 3aKirodeHue. Kaxmoil 4acTu JOHKHBI
COOTBETCTBOBATh KakWe-TO claijpl. HO Ham0 MOMHHUTH O HECKOJIBKUX IpaBUIIaX
CO37aHMs TIPE3EHTAIUU:

o  MmpHUQT B MPE3CHTAINU JTOJDKEH OBITH OOJIBIITUM;

e  TaOJUIIBI MOHATHBIMU;
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e  Kak MOXHO MEHBIIIE TEKCTa, TOJIbKO OCHOBHBIE MTOJIOKEHHUS WIIA OIpe-
TICJICHUS;

e  TPaBWIBHO MOJOOPAaHHBIE TPAPUKHY;

e  ONTHMAJIbHBIC IIBETA (HE HY)KHO 3JI0YIOTPEOIISATH KPACHBIM I[BETOM);

e 3hdeKThl aHUMAaIUHU JOJDKHBI OBITh K MECTY.
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