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Coaep:ranne

No
II/TI
BregeHue

1 Ilenp u 3agaun H3YYEHHS JHCIHILIHHEL
2 O6opyaoBaHHE H MaTEpPHAIBI
3 HanmeHoBaHHE IIpaKTHYECKHX padoT

4 CopepxaHHe IIPaKTHYECKHX padoT

4.1 Ipaxrideckas paora Nel. Cr1ocOOBI BO3ACIICTBUS U ITy TH IIEepegaull
AIIEKTPOMATHUTHBIX [TOMEX

4.2 TIpakTHueckas pabora Ne2. ONucaHne 3JIEKTPOMarHUTBIX BIIMSTHUIL B Ua-
CTOTHOII I BpEMEHHOIT 00J1acTIX

4.3 IlpakTtHueckas pa6ora Ne3. Pazpsabl cTaTHUECKOTO 3JIEKTpHUUEeCcTBa

4.4 TTpakTHueckas pa6ora Ned. YpoBHU nmoMex. KcronszoBanue OMC-
HOMOTpPaMMBI IIPU OIMCAHUU IIOMEX

4.5 TpakTHueckas padora NeS | [oMmexo3alUTHEIE YCTPOIICTBA. OKpaHUPOBa-
HIIE

4.6 TIpaxrrnieckas paGora Ne6. 6 IloMexozanuTHEIE yeTpoiicTBA. DPHIIBTPEI
4.7 TlpakTrdeckas pa6ora Ne'/. DJI€eKTpOMarHuTHag oOCTaHOBKa Ha SHEpre-
TUYECKUX U IIPOMBINUICHHBIX 00BEKTaX

4.8 TIpaxrmieckas paGora Ne8. HopMupoBaHue ycioBuil paboThl IepcoHala
I IIpOKNBaHNA Jroaell B 30He BiaHug [1C u BJI CBH

4.9 TIpaxrrueckas paGora Ne9Y. KadyecTBO 3I€KTpHUECKOIl SHEPTHU U €0

obeclrieueHue

5.1 IlepeyeHs OCHOBHOH H JOIIOIHHTEIBHOH JINTEPATYPEI, HEOOXOMHMMOH JIJIS OCBOE-
HH S JUCITHIUTHHEI
5.2 IlepeyeHp YUeOHO-METOAHYECKOr O OOECTIEUEHH I CAMOCTOSITEIILHOH paboTHI

Gﬁ}ﬂIaIGH_[ID{CH IO THCITHILIHHE
.3 11 NOKYMEHT NOAMWUCAH KOMMYHHKAITHOHHOH ceTH MHTepHeT,
SNEKTPOHHOWM NOANUCHLIO
Ceptudchikar: 1 12000002A633E3D113AD425FBS50002000002A6
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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[{enpr0 AUCIMIUMHLL «OIMEKTPOMArHHTHAS COBMECTHMOCTE B AIEKTPO3SHEPreTHUECKHX
CHCTEMaX» SBISETCS CO3JaHHE VY CTYIEHTOB, CICIHATH3HPYIOIIMXCA B 00JacTu
3JIEKTPOCHAOKEHHS ITPOMEBIIUIEHHBIX ITPEANPHUATHI, JOCTAaTOYHO IIOIHOIO IIPEACTABIEHHS O
TPYAHOCTSIX, BO3HHKAIOINMUX ITPH BHEAPEHHH COBPEMEHHBIX ITH()POBBIX BTOPHYHBIX CHCTEM B
3JIEKTPOSHEPIreTHKE, KaK BBISBHTh HCTOYHHKH ITOMEX, HCIBITaTh H OOECIEUYHTh 3aJaHHVIO
ITOMEXOYCTOHYHBOCTh BTOPHYHEIX CHCTEM. Kpome Toro, QUCIHIDIMHA HMEET IIEIBIO CO3[aTh V
CTYAEHTOB SCHOE IPeACTaBJIEHHE O JOITYCTHMBIX HOPMAaX HAIIPSKEeHHOCTH 3JIEKTPHYECKOrO H
MAarHHTHOTO ITOJIEH, a TAKKe O HOpMAaTHBHOH 0asze Tpebopanii SMC.

3amayaMy H3YUEHH S TUCIIUIUIMHEBI SBISETC S

- TIPHUBHTh YVMEHHS M HABBHIKH ITIOJIB30BAThCS CIIPABOYHOM IIHTEpaTypoil I BEIOOpa
HeOOXOANMEBIX ITapaMeTPOB ITOMEXOITOAABIISIOIIHNX YCTPOHCTB,

- HAYYHUTh CTYIEHTOB C TIIOMOINBIO TEXHHYECKOH JOKYMEHTAIMH M JHTEPaTyYpPHI
pa30uparbcsd B pabore cHCTEM (HIBTPAIHH CHTHAIIOB, IIPHMEHSEMBIX B Pa3IHYHBIX
3JIEKTPO3HEPTreTHYECKIX YCTPOHCTBAX I 00ecIeYeHH S IIOMEX0YCTOYHBOCTH,

- TPaMOTHO 3KCITyaTHPOBATh YCTPOICTBA ITOMEXO3AIIUTHL H (POPMYIHPOBAaTh 3aJaHHs Ha
pa3paboTKy KOHKPETHOIO YCTPOHCTBA B CBOEH OOIacTH JEeSTEeIIbHOCTH, BBIOHpare H
HCIIOIB30BaTh HEOOXOMMMBIE CPEACTBA H3MEPEHHH AJIEKTPHYECKHX M MAarHUTHBIX BEJIMYMH IS
KOHTPOIS NEKTPOMArHHTHOH OOCTaHOBKH Ha SHePreTHYeCKOM OOBEKTE.

2. Obopyooearite u mamepuaisl

ATmapaTHBIE CPEACTBA: IIEPEHOCHOH HOYTOVK, IIPOEKTOP, HHTepaKTHBHAS JOCKA.
YueOHasa ayTUTOpHS IS ITPOBEAEHHS YUeOHBIX 3aHSATHI, OCHAIlleHAa OO0OpYAOBAaHHEM H
TEXHHYECKHMH CPENCTBAMH OOYUEHH 5L
3 Haumernoearnue npaxkmuueckux padom

Noe
TeMBl M3 HUX TIpaKTHYe-
HarmMeHOBaHNE TeM QUCIIHIUIHHEL, HX KpaTkoe co- | OO0weM ya-
ITHC- CKas IIOJATr OTOBKA,
IepKaHIe COB
IHIUTH JacoB
HEI
3 CriocoOBI BO3AEHCTBHA H IIYTH IIepeadll SIeKTPO- 1.5
MAarHHTHBIX ITOMEX
2 OnucaHHe 3IEKTPOMArHHUTBIX BIHSHHH B YacTOT- 1.5
HOH H BPEMEHHOH O0IACT X
3 Paspsabl cTaTHYECKOro AIeKTPHYECTBA 1.5
3 YPpoBHH TIOMEX. Hcrions30BaHHE OMC- 1.5
HOMOTI'PaMMEBI ITPH OITHCAaHHH ITOMEX
3 I loMeXO03alHUTHEIE YCTPOHCTBA. JKPaHHPOBAHHE 1.5
3 IIoMexo3aIMTHEIE YCTPOHCTRA. (DHILTPEI 1,5
4 DIeKTpOMarHuTHasA OOCTaHOBKA Ha 3HEPreTHYEe- 1,5
CKHX H ITPOMBIIIJIEHHEIX 00BheKTax
6 HopmuiporaHne vyciaoBHH paboOThl IIEpCOHaAlIa H 1.5
IPOKHBAaHUA IIOAeH B 30He BIMSHHA [IC m BJI
CBH
7 KauyecTBO  SNEKTPHYECKOH  BSHEPIHH H  €ro 1.5
oOecrieueHNe
HT1oro 3a 35 cemecrp: 13,5
NOKYMEHT MOANUCAH UTtoro: 13,5
ANEKTPOHHOW NOANMUCHLIO
Ceptudpmkat: 12000002A633E3D113AD425FB50002000002A6 NPpAKMUYECKUX paﬁam
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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Cnocoosl 8o30eiicmeus U nymu nepeoadu 3n1eKmpoMacHUMHbBIX NOMeX

HE.J]L: HN3VHHUTE MCXAHI3MBI PACIIPOCTPAHCHIIA SJICKTPOMATI'HIITHBIX IIOMCX

OcHosbl meopuu.

B 3aBuMCcMMOCTMKU OT MeEexXxaHuUu3IMa pac-
DOCTpPaHEeEHMUSH MexXJmagy MCTOYHUKOM M
DUEMHMEKOM (NoaoBepPXeHHBbBMMU BNUAHMUI
ensamu M annapaTypowu), SMII MOTYyT
a3gendaTbCcA Ha EMKOCTHbBEe, MHAOYKTMWB-
€ U KOHAOVYKTHUBHDBLE. [Ilpn BO3IOEeUWCTBUMU
bBICOKOYaCTOTHOTDO 9NeKTpPOMaAar rHUTHO-
O NonNAd B Aa@aHHOWM 30HEe TroBOPHAT ewe o
aBeeéHHblX 39NEeKTPOMATrHMWUTHBLIX nNoMe-
X .

EMKOCTHBMMU U MUHOYKTMUBHBMMU Ha3bl-
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BawT OMIl, pacnpocTpaHsaswwMmecsa B BuUJIeE
COOTBETCTBEHHDO S9NEeKTPUYECKOTDO 7
MarHMTHOTDO nonewu B HENPOBOASALWMU X
cpepgax.

KOHAOYKTMUBHBEe 3MIl - 3aT0 nomexwu, BO3-
HUKawWwKUe B 06 WM X uensax, Hanpumep,
B 3a3eMNeHUU UNKUW nwbbx MeTannhumye-
CKMUX KOHCTPYKULUMAX U pacnpocTpaH®Aaw-
LU ecC s

n o 9NeMeHTam 9NEeKTPUYECKOMU CeTu.
KOHOVKTMBHBE NoOMEeEXW B Lenax, UMEI-
L 1 X

bonee OOHOTIDO NPOBOOHMUEKaA, NPUHSATO
LennMTtb Ha nomexu npoBopg-3emMmnar) (cu-
HOHMMbB — HECMUMMETPUYHBIE, O0ObOBWEro BMU-
0 a, GCommon Mode) m «npoBopao-npoBoOoAa» (cCumMme T-
DWUYHEBIE, oundbdbepeHUMaAaNbHOTO BUAa,

Differential Mode). B nmnepBoOM cnydyae (npoBoOg-
3eMNAY) HanpsaXeHUWEe NMOMEXU NPUNTOXEHDO,
KaK cnegyeT M3 Ha3IBaHMUWA, MeXOy BCeMMU

SNEKTPOHHOW NOAMMCHIO
Ceptudmnkar: 12000002A633E3D113AD425FB50002000002A6 Hbl MW npoBOAHWKaAMMU
Bnapgeneu; Lle63yxora TaTeAHa AneKcaHOpoBHa )T p M M OCHOIZBH HUBI e N y—
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Il.fanbpBaHUWUYEeCKana CBAfA3b. [anbBaHMU-
4HeCcCKa- MNAKUW MeTannumuyyecekKkast CBA3b
noABNAEeTCHA ToOorpa, Korga OBa 9NnNekK-
TPUYECKMUX KOHTYDpPaAa MMEIWT obuwee
conpoTuBneHnme Z, 6yAdAb TO y4yYyacTORK
npoBOJga, CONPOTUBNEHUE CBA3IU UNMU
0BYXNONWCHWUK MHOITCO BMUIaA.

I 1
T

Uy [

Pucynok 1 — ['ampBaHmdeckuii my e nepegaun OMC
2. EMKOCTHasa cBA3b. EMKOCTHaa CBA3L

BO3IHUWKaeT MeX1y AOABYMA KOHTYPaMMuU,
MPOBOAOHMWMKW KOTOPbB X HaXo0ogdaTC4dHd MOA
PaAa3JIMYHBIMAWU NOTEHUWMNWAIlaMMHU.
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PHcyHn:;Ic 2 — EMKocTHOIT 1yTh nepegaun SMC

3. MarHmMmtTHaasa cBA3b. MariHmrtTHasas MUKW UHAOY K-
TUBHAaH CBA3b BO3HWUKAaAaeT MeXnmay
OBYMA UNU HECKONbKMUMMU KOHTYpPaMMUM TOKa.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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PuCYHOK 3 — MHIYKTHBHEIH ITYTE Iepegadyn OMII
4. CBA3b 4Yepes3 3NeKTPOMArHUTHOEe U3INy4ye-
HHAE. OC},‘LLI,ECTEJ'IFIETCFI nocpeadCTBOM 31 e K-
TPOMAQr lr HWTHEBI X BOJH, NMOPOXNOEHH HHBb X KadaKWWM-
nnoéo nepepaT4YUuKoM (PUCYHOK D).
Ilepenatuuk [IpuemHauK
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PucyHOK 5- CBSI3b Uepes 3MEeKTPOMarHHTHOE H3JTYUEHIE
BH}(TIDI:- I'IDHﬁDIDa SN e KTPOMaAar lr HMWTHELIE mMomMe-—
X KU MOTVYT NMonNnacT®b COBMECTHDO C none3HBMMHA
CUTITrHanhnhawvww Mnwu C HalnlpaXxeHWEM NMNMATaHMWUHA n o
npoBgoaam (U, /), nubo noneBbolM nyTtem (£ A, a
TaKXe Hepea3 dHTO®E€HHBbI. B OOoOnNOoONnNHeHMWE K 3 THUM
MomMe Xam, Bbl3BAdAHHBM BHeWHWMMH MCTOYHMUKAaAQMMH,
MOTYVYT BO3HUWKHYTH®b A BHYTPEHHMWE mMmomMe XK,
pacnpocTpaHAaA®WOWMeEeCAd NO nNnpoBoOoamMm UNKUW B BULOE
nmonAda BHYTpPHW CHUCT®EMBI. H e cnepgpyert 336hIEaTI:,
4 TDO I'IDHﬁDID aBTOoOMaTMUW3IaUlLHUKNU MOXKeEeT Obl Tb O4OHO-
BpeMeHHO W YHYyBCTBMUTENBHBM K NOMEXaM, U Cam
M3nydaTb NomMmexunu (pUucyHOK 6)
[JOKYMEHT NOANUCAH
3NEKTPOHHOW NOANUCHLIO
Ceprudukar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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PUCYHOK 6 - BHewHMWe U BHYTPEHHMWUWE UCTOUY-
HUKMU nNoMe X, B U A b noMme X, nNnocCcTynatwowwM X B
YVCTPOUCTBO U UCXO0O[QAWMX M3 Hero nomex:. 1 -
npubop aBTOMaAaTMUW3IauUuuMN, 2, 3 ,4- a3 nemMeHTHB NpPpU-
bopa aBTOMaTM3auuUMU, BHYTPEHHUE UCTOYHMUKM
OMI,;, 5 - ceTb a3NneKTpPpONUTAaAaHUA:, 6 - MHDOPpMaALUMU-
OHHbLIe BXoAabl, /| - MUHDPDOPMAaULMUWOHHBIE BbXOAb., 8 -
azemMmneHue, 9 - OMIl, nepepawvwMmecsa NO KOHTY-
y 3a3eMNeHns, pa3panb CTaTUYECKOINro 3nekKk-
pMyecTBaA, KOPOTKMUWE 3aMbKaHMA B NUTawWwew
eTu, 1I0- snekTpomMmarHuTtTHasa ob6cTaHOBK a.

0O 4 T w

[lpyymHaMm noAaBNeHUA BHYTPEHHUX NOME X B
McTemMe OOBBIYHO ABNAKWTCSH. HaNpAXeHWE NUTa-
Ma ¢ 4yacToTounm 0 [ U, M3mMeHeHUA NOTeHUMKanNa
CerTeBbsblX npoBOAaX MNUTAaHMUA YVCTPOUCTRB
NeKTPOHUKHU, MW3IMEHEHUA CUICHaAaNOB B NPOBO-
X ynpaBneHWA UNU JNUHMUAX nepegadyum npaH-
blX, BbCOKOYaAaCTOTHbBE MUIAW HU3IKOYACTOTHSLE
aAaKTOBbBEeE CUIMLHanNb, KOMMYTaAaUWOHHBE nNnpouec-
B B MUHOYKTUBHOCTAX, Hanpumep, B FTepKOHaxfx
a nNevyaTHbBX MNhaTaxXx, MAarHUTHBE NONA XO0p[0-
bl X MEeEXaHW3IMOB C HaKoOnNUuTEeENAMM SHEepPruu,

m I O 4 I b w m I O
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WP -}-JEH'SFHE_HTI:ICE'ﬂﬁHéAH H—A—H! P 3aMb KaHWWBHaX 2 pPpa3mMbl—-
SAEKTPOHHOM NOAMNCHIO OHAaHCHbLE ABAEHUS NPHU

Ceptucmkar: 12000002A633E3D113AD425FB50002000002A6 _
Bnapeneu; Webayxosa TaTbAHa AnexkcaHgposHa K poMe TOIrFINo, B yCTpPOMWU-
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rume 3NEeKTPUYECKUE daKTODPHI, KOTOpPEGLE
HYT NMPUYUHOMU HapyweHUWAIs DYHKLULMUOHUPOBA A-
3TO NepexoagHbEe CONPOTUBINEHUA B KOH-
ax, WYyMb aKTWUBHB X MU NMAaCCUBHBLX 3NeMeH-
., ApenWd nNnapamMeTpoB 3N1eMeHTOB, pa3bpoc
MEHU KOMMYTaAaUMUMU B NOTFTMYECKUX YCTPOWU-
X, MCYEe3HOBEHWMWA CUICHaAanNnoB NpUM nepepa-

ABJMEeHMUSH OTpPaxXeHUSH B
X, BUOBpauUMUW U MUKPODOHHBWU 3DPhDeKT B
KTax. Nbe303NEKTPUYECKMUE CMelWweHMUH
OB Np”Uu CXaTuWuu U wUu3rmbax wMU3onauUUMN,
KT HBI e HanpsaXeHsa, CXEeEMO3NEeKTpPpUYYe-
MW TEeEpMO3INeKTPUYEeCKUE 3dDdDeKTb B TOHY-
oeaguMHEeEHWA NPOBOAHWUKOB M3 pas3nWMyHBIX
7
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anoB (Hanpumep, KaXxapoe MecTO Ccnauekwm,
7 Mnu pe3bboBoOoeE cCoeagunuHEeHUE 0 BY X
HbBlX MaTepumwanoB nNpepcTtTaBnaeTr cobowu
nemMeHT, TEPMOHANPAXEHMUE KOTOpOoOTro
HAeTCcCA nNnpumepHo ao 40 MKB npumu M3IMeHEeE-
TemnepaTtypb Ha 1°C). 3TKU BO3IMOXHbLE na-
MTHBI e adbde K T bl HeobXxXoauUuMO YVY4UTbBBATHL
pa3paboTKe U UIFTOTOBNEHUU 3NEKTPOH-
cpeacTB aBTOMaTMU3IaUWUKU U COOTBETCTBY-
KWMMU MeEpaMKU, Hanpumep, NogaBNeHUEM, HYXHO
OFrPaHMUYUTb UX BAUAHMUE.
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KOHTPOJIBHBIE BOIIPOCHI

. Ha3o0o0BMUTEe NPUYUHB NOABNEHMUSEH
BHY T TpPeHHHWWX NMTOME X B CHUCTEME,
2. HEDEHHCHHTE BHeWHWE U BHYTDPEH-
HHMHe MCTOYHUKHMW NMNMOMEX, BHUObI NMOME X,
MoOCTYyYyMnmNMawwn X B yCTDOﬁCTBO M WU C-—
Xo0o40AWMNX M3 Hel O MOoOMEe X.
3. [lOACHMUTE OCHOBHBIE Me@XaHMWI3Mbl
pachnpocCcTpaHeHWMWA MOME X.
NOKYMEHT NOANUCAH
SNEKTPOHHOM NOAMNUCKIO
Ceptudmkat: 12000002A633E3D113AD425FB50002000002A6 A pﬂﬁﬂma Ne2
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

1 8 HACMOMHOU U BPEMEHHOU 001acmax
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Ieab: mMyuuTe MOpeacTaBICHUE IIEPUOAMUECKUX U HENEPUOAMUECKUX
(PYHKIMII BpEMEHU B YaCTOTHOII 0OIacTH

OcHosbl meopuu.

IIpeacraBiienye nepuoauieckux (pyHKIMIl BpeMeHH B YACTOTHOH O0JIACTH.
Pan ®ypoe.

CUHycOUJalbHBEIE MIN KOCHHYCOMJAJIbHBIE IIOMEXH (rapMOHHUYECKHE
[IPOI[ECChI) MOTYT OBITH IIPEJCTABJICHEl KaK BO BPEMEHHOII, TaK U B YaCTOTHOII
oOmacTax  HemocpeAcTBeHHO (pmc.l). B dgacTtoTHoll oOmacTu  Homexa
XapaKTEPH3yETCs YITIOBOII YaCTOTOM M YacTOTOII KoJjiedanuii f = o/ 2.

HecunyconganpHele Iepuoguueckne QyHKINHN - HaIlpHIMEp, HIJI000pa3HOl
IJIN IIPSIMOYTOJBLHOI (POPMBEI UMITYJIBCHI HAIPsKEHUS MM TOKa BBIIPSIMUTENCH
KOTOpBI€, B HEKOTOPBIX CJIydasx, BO3MOIKHO OMNICAaTh aHAIINTUYECKU, - MOTYT OBITH
IIPEACTARICHEI B YaCTOTHOII 00IacTH KakK OeCKOHEUHasl CyMMa CHUHY COHIAIbHBIX
I KOCHHYCOHJaJIbHBIX KoNleOaHUll, T. €. psajgoM Dyphe.

U d

r-n

u{t)
LL;{ﬂ 'Um;SLﬂ(ﬂf'ﬁ
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Pucynok 1 — lIpeacrarieHne cuHyconganbHON ITIOMEXH BO BpEMEHHOM U
JaCTOTHOM 00JIacTsIX

Hamnpumep, MOXHO NOpeJcTaBUThL Cce0€ HECUMMETPUYHOE HAIIPSKEHUE
IPSAMOYTOJILHON (pOpMBI BO3HHUKIINM KaK HAJIO0XKEHUE OCHOBHOTO KoleODaHUS U
OCHOBHOI 4acTOTHl f, =1/7T 1 OECKOHEYHO MHOIUX TapMOHNYECKUX KOJIeOaHUI

u, C HaCTOTaMII v fl 3aBHCHMOCTD dAMIUTHATY ABL OTJACJ/IBHBIX KOJIeOaHHII OT YaCTOTEI

Ipe/cTaBIIIeT CcOOOIl AUCKPETHRIN NIMHeNUaThlill crekTp (puc. 2) HammeHbas
BCTPEUArOIasicAd B INHEIMUATOM CIIEKTPE YacTOTa - OCHOBHAS YacTOTa.

YacTOThl BBICIHINX TapMOHUK SBIIAFOTCS 3HAUEHUSAMHU, KpaTHBIMH STOIl
OCHOBHOU YacTOTE, HaIIpuMep f, =3f,.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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Pucynok 2 — Ilepuoanudeckas HeCUHyCOUaIbHasS (PyHKITI

Anamutidecku psag Dypbe 000N (QYHKIUH BPEMEHH MOJXKET OBITH
IIPEACTARICH B PazINYHBIX (popMax:

Hopmanvhaa:

u(t)=U,+ Z (U, cosnat+U, sin nat),

n=1
2 ¢ 2 ¢ 1
U, == [u()cos(na)dt , U, = = [ut)ysin(naypdi y Uy = —[u(ddr. (1)
T 0 T 0 T 0

Kosddunuentsr U, n U, - aMIUIUTYAbl OTHAENIBHEIX KOJIEOaHMIl.

I

CoctaBismomass U, COOTBETCTBYET CpeIHEMY apHPMETHUECKOMY 3HAUCHIIO

¢y HKIIUU BpeMeH! (IIOCTOSHHAS COCTaBIISIOIAs ).

Amnnumyono-gaszoeaa: Tak Kak  CHHyCONJalIbHBEIE  KOJNI€OaHHS C
COOTBETCTBYIOIMIUM (ha30BEIM CABHUIOM MOTYT OBITH IIPEACTABICHEI U Kak
KOCHHYCOUJalIbHBIEe, HaIpuMep sin(90° + @) = cosa, BMECTO HOpMAaJIbHON (POPMEI

JacTO NPUMEHSIOT aMILINTYJHO-(}a30BYIO (popMy:

u(t)=U, + iU” cos(nwt+@,), (2)

n=1

rme U, = \/Uf +U.%; @, =—arctg(U. U ))

KomnnexcHas.
Eciu  [AONOJNHATH, BHIIENPHUBEACHHLEIE YPaBHEHUS MHHUMOII YacThIO U

3aMEHUTL TpUroHOMeTpudeckne (yHKIII 110 ¢opMyJie Difnepa cosx + jsinx = e’
AKCIIOHEHIUAJILHEIMI (PYHKIIAMI, IIOJIydaeM YpaBHEHHE B KOMIUIEKCHOII (hopMe:

a() = 3 €@ =€+ 2 (€, e, 3)

= —co n=1

. 15 | o |
I'ne C,(tnw)= ;Iu(r)e‘f’”"“dr = ‘C,,}ef‘-“*'* =Ce'% , n=0,£1,%£2.,..
0
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PrucyHokx 3 — AMIUINTYAHEII I (pa30BBIN CIEKTPEl KOMILICKCHOTO psaa
Dyphe

Tax xax QyHKIIIA u(f) OyAayun IpeAcTaBIIEHHAs KOMIIIEKCHBIM PSIOOM

Dypre (3) OCTAE€TCA [EUCTBUTEIBLHON, TO B IIPpaBOM YacCTU BBOJSATCS
OTpHUIATENIbHBIE YacTOTBI (UTOOBI MHHMEIE YacTH COKpPATWINCh). YUeT
OTPUILIATEILHLIX YacTOT MPUBOAUT K JABYCTOPOHHEMY CIIEKTpPYy (puc.3).
M neHTH4HBEIE BEI[ECTBEHHBIE YAaCTH OOONX cllaraeMhbIX B (3) 3a 3HAKOM CYMMBEI
(4711 TOJIOKUTENBLHBIX N OTPUIATEIILHBIX YacTOT +n®,) OOpPa3yroT (pU3UUecKn

N3MEPUMYIO aMILUIUTYAy U, , IpudeM

0

(@

+ i

+|C_|=U, , C,=U,.

i

IIpn amanmze OMC BMECTO ABYCTOPOHHEIO MaTEMaTUUYECKOI'O CIIEKTpa
C. = f(tn® )Yalle BCEro PACCUNTHLIBAIOT OJHOCTOPOHHNIT «(pU3NUecKmil» CIEKTP

2| C, \:_f(inm,) TOJILKO [JJIs1 IIOJIOKUTEJIIBHBIX #, aMIUIUTYABlI KOTOPOTO

OTJIMYAOTCS Ha KO3 (PUINEHT 2 OT aMIUIUTY/ ABYCTOPOHHEIO CIIEKTpa. SHAUEHI
AMIUINTY T OJHOCTOPOHHErO CIIEKTpa M3MEPUMBI, OHI COBIIAJAIOT CO 3HAUCHUSIMU
K03 (PUIIUEHTOB KOCHHYCONAAIbHON (POPMEI, T.€. COOTBETCTBYIOT 3HAUNTEIILHBEIM
JaCTsIM BEKTOPOB IIEPEMEHHOTO HAIIPSKEHIS TOM K€ YaCTOTHI.

B 3akmroueHne Ha pUCYHKE 4 TMOKa3aHbl WMIIYJIBCHL IIPSIMOYTOJIEHOM
GOopMBI JBYX MNEPHOJNMUECKH W3MEHSIIOMINXCS HANOpsSIKEHUII OJHOII U TOM XKe
OCHOBHOII YaCTOTHI, OJHAKO Ppa3JIN4HON CKBAXHOCTHU, N OTHOCIIIUECA K HUM
JINHENYaThIe CIIEKTPEL. 3 BEINMIECKa3aHHOTO MOXHO YCTAaHOBUTHL CIEIYIOIIEE:
HaMEHbIIIasl 4acToTa f, SABISIETCA OCHOBHON 4acTOTOll. Ee 3HaueHue CBI3aHO CO

3HaueHueMm nepuona 1: f, =1/T

AMIUIUTYABl BBEICIINX TapMOHHK IIOSIBIIFOTCS C OJMHAKOBBIM HHTEPBAIOM
Af = f, =1/T X 4acTOTHI KpaTHBI OCHOBHOH 4acToTe f, = nf,

Psang ®@ypee I IOCIEA0BATEILHOCTU IIPSAMOYIOJILHBEIX HMITYJIbCOB HNMEET
BIT:

u(t)y=U ‘14 22 ! [sin zr;ﬂrmﬁnmlr + [l— COS ZHTHT)SM nm,f)
NOKYMEHT MNMOAMNMUCAH

SNEKTPOHHOW NOAMUCHIO
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Pucymok 4 —  JlmHenwaTele  CHEKTPBEl  JABYX  NEPUOIANUESCKIX
[IOCJIeJOBATEIbHOCTE MNPSIMOYTOJLHBIX HMIIYJILCOB HAIpPsIKEHNII C  JIHYHOI
CKBaXXHOCTBIO (1:2): ¢yHKIUS Si(x) - orumdaromas CIEKTPalbHEIX aMIUIUTY /[

(crtomHass kpuBas), G(yHKIUA 1/ f - orumdaromas GyHKINH Si(x) (DIyHKTHpHAad
KpUBas)

Kosddumuentsr  (cnekTpajbHble — aMIUDIUTYyAel)  (0€3  HOCTOSHHOU
COCTAaBJLIOMIEl) onpeaersstoTcsa (opMy IOl
T sm( nwt/T)
“T (nmtl/T)

Orudaromas CIICKTPAaJIbHBIX aMIIJIUTY [ CJIEOYET tbyHB:uHH Si(x)=sm( x)/x.

U,=2U

M

[TepBoe 3HaueHne HyII 5TOil (PYHKIIMH COOTBETCTBYET OOpATHOI BEINUMHE
AJINTCIIBHOCTII NMIIYJIBECA
f‘l.‘ii={}| :1!;1_

Jlpyrue HyJeBBIE 3HAUEHUs CIIEAYIOT ¢ HHTEPBAIOM nf>"

. Ha mpakTtuke

HYJIEBLIE 3HAUECHUS TIOSBIISIFOTCS HE CTOJIb SIBHO BHIPAaKEHHLIMI, KaK Ha PUCYHKE 4,

TaK KakKk I3-3a HEH30€XKHBIX acHMMETpuUil (HaOopuMep, >KCIOHECHIHAJIbHEIX

HapaCTaHUII U CIIaja MpsAMOYTOJIbHBIX UMITYJILCOB) OHH CIVIa’KBAFOTCSL.
ITocTosHHEIN KO3 duiuent npu GyHKUM  Si(x) paBHBIL 22U, t/T 1pu

HEN3MEHHOM II€pHOJE IPOIOPIMOHAIIEH  IUIOMagu HMOyJkca U, 7. Takum

DGPHBOM:, BBEICOKHC YV3KHC HMIIYVJIECHI IIPH HU3 KX HAaCTOTaxX MOI'YT HMCTb TaKOIl XKE
CIICKTpP, KdK HHN3KHC IIHPOKIIC. HDSTGM}’ B BHIMICIIPHNBCACHHOM IIPHMCPC
CIICKTPA4dJIBHBIC aMIIUJINTY /bl 113-34d MeHbInen Ha 50% Ijiomragin NMIIYJIbCOB HMCHOT
TOJIEKO IIOJIOBITHHOC 3HAYCHIIC.

Orumbaromas aMIUIATYJ (QYHKIIUN Si(x) ectb ¢yHKIII  1/x {4
IPSMOVIOJILHBEIX IMIIVILCOB ¢ OSCKOHEUHO OOJIBIION AIUTEILHOCTRIO Iepuoga 1

AOOKYMEHT NoarnncAH _ .
SNEKTPOHHOW NOOMUCHIO HKITIII S!(I) 6ECKDHET—IHD C6HH}I{H}GTCH.
Ceprudhmkar:, . 12000002A633E3D113AD425FBS0002000002A6 TeHyaToIl (1)}"HKL[HH.
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



[IomoOHEIM 00pa3zoM MOKHO pacCMOTPETh U APyTrue (popMel UMITYJIECOB C
OIPYTUIMHI OTHOAIONIUMI, HaOpUMEpP, TPEYrOoNBHBIE HMIIYJILCEL, Orudaromasi
KOTOPLIX BEIpaxkaercd QpyHKIueil Si’(x)

IIpeacraBieHne HenepHoAHYECKHX (PYHKLIHI BpeMeHH B YaCTOTHOM 00J1aCTH.
urerpana @ypsoe.

Psang @Pypbe pgomnyckaeT MNOpeACcTaBIEHHE B YacTOTHOM 0OOJIaCTH TOJILKO
nmepuoaudeckmx  GyHKIui BpeMeHHn. OgHAKO YacTO HMEIOT JEJI0  C
HEIIep NOJMUECKIMUI PYHKIIISAMI, XapaKTEPHBIMI, HaIlpuMeD, 1S
KOMMYTAI[IOHHEIX  IPOIECCOB, MOJIHUM I  Pa3psoB  CTAaTUUECKOTIO
AIIEKTpUYECTBA U T. JI.

IIpu ompeneneHUN CcHEKTpa HENSPUOANUECKONl HMITYJILCHON (YHKIUH
BEIIIOJIHUIM MpPEACNIBLHEII Mepexo/], BOCIIOIB30BABIINCE  KOMIIIEKCHON (hOpMOIl

samucu  psyga Pypbe Qi nepuogmuecknx GyHKIM (Ipeaeasl THTETPUPOBaHIT —
1/2un+71/2):

n=+o Nn=4co +T/2

U(t)nep — Z Cne’j“mlt _ Z % IU(t)E_jlmltdt Ejnmlt

n=—co n=—co ~T/2

Tak Kkak B JMHeUaTOM cCIIeKTpe psga ODypbe paccTOSTHUE MEXKITY
CIEKTPaJIbHBIMHU JIMHUSIMUI COOTBETCTBYET

Af =Aw/2n=f,=1T
Mo3skHO Takke 3aIlicarh

1 e +T /2
U(1),y == > | A [u(t)e™" ™ di e
27 n=ml] -T/2 |

Jlasiee BBIIIOJIHAETCS IPEACTIBLHEI Iepexo mpu T — o 1 Aw —0. IIpu a3Tom
KOHEYHOE PacCTOsITHUE MEXKJY CHEKTpallbHBIMU JIMHUAMU Aw@ 3a 3HAKOM CYMMBI
[IEPEXOAUT B OECKOHEUHO MAaJIO€ PaCCTOSHIE dw, ANCKPETHAsA NEPEMEHHASA nAw@
B HEIPEPBEIBHYIO IIEpEeMEHHYK) @, a CyMMa — B HHTerpan. Takmm oOpazom,
IOJIy4aroT UHTEerpaj Oyprbe 411 HENepHoJuueckoil @y HKITUU:

. I e |
U(1) oy, = 11T 14(2) 2— | [_ju(;)gwdr}mdm

ne —
p o, y 2
T—om Xim)
S —)
+HoD
I'1€ X(&J)Z IM(I‘)E—"de = HpE,[[CTaEHHET CﬂﬁDﬁ HpEDﬁpEIBDBHHHE (I)ypbﬂ
tb}"HI{L{HH .-:4:(.!‘) Ha3EBEIBACMOC CHEKTpaHEHDﬁ INNIOTHOCTBHD M(I); ‘X(&J)‘ HOCHT
ABOKYMEHT NOANMUCAH UIL JIS1 HEelep o Amueckoil hyHKININ
SNEKTPOHHOW Noanceio ITY'H' I[ p A dp}" a
Ceptudhmkar: (12000002A633E3D113AD426FB50002000002A6 ACCT BILI.
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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1 7. _
u(t) = — | X(o)e’' dt
(1) ZH_L )

CrnegoBaTelbHO, IIpeodpazoBanne Dypbe U ero oOpaIeHne B3auMo0OpaTHEI
C TOUHOCTBIO 10 MHOXUTENA 1/27 .

HazBaHme «cHnekTpajbHas IUJIOTHOCTEY» IHPOUCXOAUT OT TOTO, UTO
CIIeKTpanbHasd (QyHKIUI X(w) UOeHTIYHA JIMHENYAaTOMY  CIIEKTPY C'H,

OTHECEHHOMY K PAacCTOSHIIO MEXKJY COCEeJHUMU 4YacToTaMH. Tak Kak
T'=1/Af =27/ Aw, IOIIyUaEM

+T/2
C,=Af Iu(r)e‘fﬂl’dr

-7/2
Ecan orHectun amMmmutyael C, kK Af u oOpa3oBaTh MHpeaelbHOE 3HaueHIe

T T — o (COOTBETCTBEHHO Af — 0 ), HOJIYUUM

lim C — ju(r)efﬁ”d: = X (w),
Ao -
8730

ITHaye TOBOPsI, CIIEKTPAIILHYIO IINIOTHOCTD.
Ecian, mampumep, InmHeHduaTell crmekTp C, H3MEpSeTcs B BOIbLTaX, TO

I

CIICKTP4dJIbHAA IINIOTHOCTD X(m) CPABHIMOI'O OJHOKPATHOIO IIponccCa IMCCT

pazMepHoOCTh B/ 1.

O4YeBHIHO, HEIEePpUOJMUECKNIE MPOIECChl TOXKE MOTYT OBITH MNpeJCTaBIICHEI
KaK HaJIOXKEHUEe CHHYCOUAaIbHBIX MM KOCHHYCOUJAIBHEIX KoJjieOaHuil. OJHAKO B
OTJINYUNE OT HEPUOAMUECKIX IMPOIIECCOB 3/IECh YUACTBYIOT BCE€ YACTOTEI OT — o JI0
+o0 C aMILINTYdaMU X (w)df .Tax xak IIp11 OAHOKpAaTHEIX IIpoIleccax

cojepikamiasica B OJHOM HMIIYJIbCE KOHEUHAs HSHEPrus paclpeiesiieTcs Ha
OCSCKOHEUHOE MHOXECTBO YacTOT, TO aMIUINTyJa OTAEIbHOI CHEKTpaIbHOII
COCTABJIIOINEIl JIOJDKHa OBITH OeckoHeuHo Majioil. YToOwl m30exaTh »BTOIl
HEOIIPEICJICHHOCTH, OTHOCAT SHEPTUIO HMIyJIbCa K HaCTOTE U IOJIY4YalOT, TaKUM
00pa3zoM, CIEKTpaJIbHYIO IUIOTHOCTh, IpeJelbHOe 3HaueHUue KOTopoil mpu Af — 0

OCTACTCHA KOHCHHBIM I KdK Pd3 COOTBCTCTBYCT HpEDﬁp&BDEHHIﬂD (I)yphﬂ.

KOHTPOJIBHBIE BOIIPOCHI:
Kakxumu mmapamerpamMn xapakKTepU3yeTcs IIoMeXa B HaCTOTHOM oOnacTu?
OnnmuTe CUHYCOUJAILHYIO IIOMEXY BO BpEMEHHOI 1 YaCTOTHOM 00IacTIX.
ONUIINTE IePHOANUYECKYI0 HECUHYCONIAILHY O (pyHKITUFO.
IIpencTaBeTe aHanuTH4ueckn psg Pypbe J1r000i (yHKIIUN BpEMEHU B Pa3JIny-
HEIX (popMax.
B kakux ciyuasx Pag @ypbe JomyckaeT OpecTaBIeHNE B YaCTOTHOM 00JIa-
CTHI HENCPUOAMUECCKIX (PYHKITII?

AOKYMEHT MOAMWUCAH ckasn paboma No3
ANEKTPOHHOW NOANMCHLIO

Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6 02c0 JlleKmpuuiecmed
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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]_[E.J'lb: N3YVHUTE MCXAdHH3MbI BOSHHKHOBCHHIA Pa3pPAJ0B CTATHHCCKOI'O 3JICK-
TPHHCCTBA

OcHosbl meopuu.

Ilog pazpsagamMn  CTaTHYECKOrO 3JIEKTPUYUECTBA IIOHHMMAKOT  IIPOIECCHI
BEIPABHHIBAHUA 3apsaJOB MEXKAY OTIAECIbHBIMU TEJIaMH, HECYIIIMU pa3HLIC
sJIeKTpocTaTHdeckue 3apsael. OHH OOBIYHO COMNPOBOKJAIOTCSI KOPOTKHMHU M
NCKPOBLIMHI  PazpsSAHLIMH  SIBJICHISIMHU. IIlpn BO3HHMKHOBEHHMM HCKpP MOTIYT
BOCIIJIAMEHUTHLCS TOPIOYUNE a3kl I IIaphl, a BEI3BaHHBIE pa3psgaMi TOKU M ITOJIS
MOTYT IIOBPEAUTH 3JIEKTPOHHBLIII 3JIE€MEHT, BBIBECTH M3 CTPOS 3JIEKTPOHHOE
oOopyIOoBaHNE WM HApyMUTHL €ro pabdoTy. IlepBoe HazBaHHOE BO3JEIICTBUE
OTHOCHUTCS K 00JIACTH MOKapo- 1 B3PEIBOOE30IIACHOCTH, a MOCIEJHIE — K 00IacTH
AJIEKTPOMAarHUTHOI COBMECTHMOCTH.

3apsael CTATUYECKOrO 3JIEKTPHYUECTBA MOTYT BOZHHUKATh 3a CUET MHAYKITUU U

TPEHNSL.
A
+ -+ B
-+ -
_ J, iy Ty A B f/
— + '
RGPS} &
A &
— _ -+
— _+ + - -+
EEE:i — +---
B o o CAE
AR +Q U J
C.D -
Pucynoxk . 1 Snextpuzaius 3a cUeT PucyHoxk 2. OrexTpuzaius 3a CUer
MHIY KU TPEHUS

Pucynokx | HarJLIgHO IOSICHSAET MPUHIINII 3IEKTPU3ALUU IIYTEM MHIYKITHU.
IIyCcTh amekTpruecK HENTpallbHOE TeNo B momnajgaeT B 3JIEKTPOCTAaTUUECKOE TIOJIE,
oOpazoBaHHOE ABYMS 3apspkeHHBIMH Teidamu A u C. Ilpu stom B Tene B
[IPOUCXOQUT IOJIAPU3AIUA 3apsII0B. EcIu 3aTeM OTBECTU OTPUIATEIILHLIE 3aPsiIh]
tena B Ha Teno C uyepe3 MIpOBOAHUK, TO TEIO B ocTaHeTcsa 3apsKeHHBIM
[TOJIOKUTENBHO, JaK€ €CIIU BHEIIHEE I10JI€ NICUE3HET.

Hambomnee wacTo BO3HHKAIOT 3JIE€KTPOCTATHUECKHE  3apsabl  IIYTEM
AJIEKTPU3aIUN TEJ TpeHueM (pucyHok 2). OHa BO3HUKAET, €CIH JBa Pa3JINUHLIE,
[IEpBOHAUAIILHO HeNTpalibHEIE Tella A 1 B compukacaroTcs, TPyTCSa APYT O JApyra, a
3aTEM pa3beAUHMIOTCSI. OJHO TEJIO MNEPEJAET BJIEKTPOHBI JPYTLOMY U 3apsiKacTcs
[TOJIOKUTEIBHO, a APYToe TEJIO, IMOIyYdas 3JIEKTPOHEI, 3apsAkKaEeTCI OTPHUIATEIILHO.

12
AOKYMEHT MOANMCAH 10T OT coTeH mukoamiep 100-10'% A 1o
INEKTPOHHOW NOANMACHIO
Ceprudmkar: ' 12000002A633E3D 1M3AD4 25FB50002000002A6 PHHCCKIIC 3apAdbl — OT 3 K O 5 mMxKoI.
Bnapeneu. Webayxoea TatkaHa AnekcaHOapoBHa

[IpeaersieTcs II0CJIe OKOHYaHNsA IIpoliecca
[eiticTeuteneH: ¢ 20.08.2021 no 20,08.2022 ypeTeHHOoTro 3apsaga Q k emkocTu Cap TN



Mexay coOoll: Uag=Q/Cag. B cBI3:M ¢ TeM 4YTO BeIMYNHA €MKOCTH MEXKIY
3apsKCHHBIMHI TEJIaMHI O4YeHb Majla (HECKOJBKO IuKodapal), HaOpsoKeHIEe MEXKIY
Te€JIaMHI MOJXKET JOCTUTraTh OdeHb Oonbmmux 3HaueHnil (o 10-20 xB). IIpumepsr
AJIEKTPU3AIUN Tell TPEHUEM IIPHUBEJIeHEl B TaOsmIe 1.

Tabmura 1
SHAUCHU HAIIPsDKECHUN, BOBHUKAIOIIUX 3a CUET TPEHILT
Ha pasIMYHBIX Tellax
[ [pyinHEI BO3HIKHOBEHIIA Hanpsoxenue, B
1. Yenosek, UIYIIUII IO IIOJTY JIMHOJIEYMa 200-9000
2. M3BiieyeHne MUKpOCXEMBI 113 IIJIACTUKOBOI'O IaKeTa o 20000
3. M3BiieueHne MUKpOCXEMBI 13 IIEHOIUIACTOBON Taphl o 11000
4. YenoBek, UAVINUIA II0 HEIIIOHOBOMY KOBPY 10000—-15000
5. Yenosek, paboTaIONIMil 3a BepCTakKOM 1003000

Ha pucynke 3 npuBeeHa 3aBUCUMOCTE IOTEHIINAJIa YEJI0OBEKa IIPU X0a60€ 110
IIOJIy IPU IPOXOKIEHUN O M IO IOJIy C HNOJIUBUHIUIXJIOPUAHKIM (1) 11 p€3MHOBOM
(2) IOKPBI-TUEM.

3HaUECHII HAIIPSKECHNUU, N3MEPEHHBIE HAa OJTHOM 13 IIPEAIIPUATUN
3JIEKTPOHHON IIPOMBIIIIIEHHOCTHU P BIIaXXHOCTH Bo3ayxa 24 % u temneparype 21

o

C.

U.[xE]
12 1"&.:2'
2 \w\l\ -

20 40 G0 50 B

PucyHok 3 - 3aBUCHMOCTE OT BiIaXHOCTHU P moTeHIas1a yeJI0BeKa
PN XOIbOE 10 IOJTY

C DSIeKTPOHHBIMU JETajIsIMH, MHKpocXeMaMH HEoOXOAUMO 0COOEHHO
OCTOpOXKHOE€  oOpamjeHne, 4YTOOBI  n30eraTb MUX  IIOBPEXKJACHUS  M3-3a
SJIEKTpOCTATHUECKNX IoBpexJaeHnil. Ocoboe 3HaueHHE IIpU OOpameHHH C
MUKpPOCXeMaMU UMEET AJIEKTPOCTATUUECKUIT 3apsij] Tella YeJloBeka. Telo uejloBeka
oOJazaeT eMKOCTBEIO oTHOCcHUTENRLHO 3emitt C=100-300 nd®. Ecim uemoBek MAeT 1o
[I0JIy C CUHTETUYECKUM IIOKPHITHEM, TO 5Ta €MKOCThL MOMKET 3apsaOUThCA OO
Umax=15 kB 1 HakonnThL 3HEPTULO:

[OKYMEHT NOANUCAH ):2=(10-30) m/L:x.
ANEKTPOHHOWM NMOANUCHIO
CepTudmkar:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



[Ipu npubmibkeHNN dYeJoBeKa K 3a3eMJIEHHOMY KOPITyCY AJIEKTPOHHOTIO
Ipuoopa IMpOM3OMAET HCKpOBOil paszpan. Kaxmaelil pa3psg  CcTaTHUECKOIo
AIIEKTPUYECTBA COIPOBONKIACTCS AIIEKTPUUECKIM 1 MarHUTHBIM IIOJISIMU.

OCHOBHBLIMM  MeTOJaMHN  IPeJOTBpallleHNsd  BPEAHOIO  BO3JEHCTBUA
AIIEKTPOCTATHUECKNX Pa3psOB SBILIOTCSA IIPEAOTBpAlllEHNE U OTrpaHUUYEHUE
HAKOIUIEHUS 3apsI0B, OTBO/I IWIN HENTpaln3aliusi Iapa3uTHBIX 3apsJi0B, CBEICHUE
K MIHUMYMY IIOJIEBBIX I pa3psaHEIX 3((PEKTOB.

B Tabnuite 2 npuBEIeHB OCHOBHBIE IIapaMeTpPhl AJIEKTPOMAaTrHUTHEIX
NMITYJIbCOB Pa3IMdHON IIPUPOJIHI.

TaOmnura 2
IIapaMeTphl 3II€KTPOMarHUTHEIX IMITY JILCOB
MoJsHns Ha Paspsn KoMMyTalliOHHEIE
PacCTOSIHUM OT MeCTa CTaTHUYECKOTO IIponeccel B
yaapa, M BJICKTPMUECTBA Ha | AJIEKTPOSIHEPTETUUECKIX
IIapameTp pPacCTOSHUN YCTpOIICTBaX Ha pac-
OT KaHaJja paspsga, | crogsHun 10 M oT yc-
CM TPOIICTBA
10 100 10 20
E. kB/Mm 100-300 40 4 | 1-100
H, A/m 1000— 160 15 4 0 300
3000
Tz, HC 1000 100 0,2 20 10-50
0
HacToTa
- l xI'm—5 MI't mo 1 ITTg 1-100MI 1
O0JacTe JlokambHas, Toueunasi, JlokanbHasa, necAaTKu
IeNICTBUS HECKOJILKO HECKOJILKO METPOB
KIJIOMETPOB CAHTUMETPOB

KOHTPOJIBHBIE BOIIPOCHI

|. Ilogcuure IIPHHIMIII SJICKTPHU3aI I IIYTCM HHAY KITHII.
2. llosgcuure JICKTPHU3aIlliO TCJI TPCHICM.

IIpakmuueckasn paboma No4

Ypoernu nomex. Henonwzosanue IMC-HoMOoZpammsl npu ONUCAHUU NOMEX

HE.J]L: H3YHHTE KOJIMMHCCTBCHHYRO OLCHKY BHEKTpGMaFHHTHDﬁ COBMECTIIMO-

CTI C HCIIOJIE30BAHIICM HDFapH(bMHT—IECHHX MacIITaboB

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
12000002A633E3D113AD425FB50002000002A6

LleGayxoea TateaHa AnekcaHapoBHa

CepTtudmkar:
Bnageneu;

Nencreutened: ¢ 20.08.2021 no 20.08.2022



— 3JIEKTPOMarHUTHas 0OCTAHOBKA, XapaKTEePH3YIOM[ASCA aMIUIMTYIHBIMH H YaCTOTHBIMH
CIIEKTpPaMH HaMPSKEHII H TOKOB HCTOYHHKOB ITOMEX, HAIIPSKEHHOCTBIO IO,

— MEXaHH3M CBSI3H H €€ KOJIHIeCTBEHHAS OL[EHKA B BHJIE KO3()(PHIMEHTOBR 3aTyXaHH HIH
nepeJaTOYHBIX () YHKIIHIA;

— BOCIIPHHMYHMBOCTL WIH UYYBCTBHIEIILHOCTE IIPHEMHHKA ITOMEX, XapaKTePH3VIOIIAsICs
ITOPOr OBBIMH 3HAYEHHSIMH ITOMeX B (DYHKI[HH OT 4YaCcTOThI HJIH BpeMeHH [1,5.6].

J11s KOIHYeCTBeHHOH OI[eHKH 3IeKTPOMArHHTHOH COBMeCTHMOCTH (OMC) monb3yroTces
orapH()MHYECKHMH MacInTa0aMH HaIlpsDKeHHH, TOKOB, HAIIPSsDKEHHOCTEH AIIEKTPHYECKOrO HITH
MAarHHTHOI'O ITOJISL, MOIIHOCTEN B OTHOCHTEJIPHEIX EIHMHHUIIAX, YTO ITO3BOJISIET HATTISIAHO IIPEACT a-
BHTb COOTHOIIIEHHS BEIMYHH, OTIHYAIOIIMHXCSI Ha MHOIO IOPSAKOB. Pa3mm4aroT jtorapu@mM OT-
HOIIIEHHSI YPOBHS H CTEIIEHH Ilepeldayd ITOMeXH. YPOBHH OIPEHEIIOT OTHOIIEHHE BEJIMYHHEI
(HarmpuMep, HanpskeHHS Ux) K ITOCTOSHHOMY 0a30BOMY 3Ha4YeHHIO (HamnpspkeHHs [0), KoTopoe
yacTo 3ajaercd B eauHmax: U0=1MkBu t.1..

CTelneHp Nepefaun OIpPeAeIeTCS OTHOIIIEHHEM BXOIHBIX H BBIXOJHBIX BEIIMYHH CHCTE-
MBI M CIIVAT XapaKTePHCTHKOH €& IepelaTOYHBIX CBOHCTB. OHAa IpeACcTaBiIsIeT COOOH IIora-
PH(MBI OOpaTHBIX 3HaYeHHH KO3 (P(HIHEHTOR ITepeJayH, HaITpHMeD, KO3()(PHIMEHTOR 3aTyXaHH
MOIITHOCTH, OclalleHHs 3a CYeT SKPaHHPOBAHHS, CHHKEHHS IIPOTHBO(A3HOH ITOMeXH II0 OTHO-
ITEHHIO K CHH(Da3HOH.

C rpHMeHeHHEM JIeCITHYHOr O morapu@ma logl 0 = lg olpeaensioT B AelpOenax, HallpH-
Mep, CIEAVIOIHE BETHUYMHEL, MpHHUMas Oa30BeIMH BenmuuHaMu UO=1 MxB, 10= 1 MxA, EO=1
MkB/M, HO=1 MmxA/M, PO=1 HBT:

a) HaIIpsOKeHHE:

Uob =20 1g(Ux/U0), tne UO =1 MKB;,

0) TOK:

105 =20 1g(Ix/10), toe 10= 1 MKA.,

B) HAIIPSDKEHHOCTD 3IEKTPHYECKOrO IO

Eob =20 1g(Ex/E0), tne E0 =1 MxB/M;

I') HAIIPSZKEHHOCTh MAarHHTHOTO TTOJIS:

HoF =20 1g(Hx/H0), tne HO =1 MxA/M;

1) MOIITHOCTB:

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

BroieykasaHHbIe YPOBHH OBIIIH OIIPEJelIeHbI ¢ ITPHMEHEHHEM IIOCTOSHHON 0a30BOH Be-
JTHYHHBEL U I103TOMY OOOOIIEHHO HA3BIBAIOTCA AOCONFOTHBIMH YPOBHSMH. OHH XapaKTEPH3YIOT
3HaYeHHS KOHKPEeTHBIX BelmnunH |1, 4, 5, 6]. UToOB MOAYEPKHYTH, UTO BeIHUHHA SBIISIeTCS 0a30-
BOH B €€ 0003HAaYeHHe, IIOMHMO Ib BBOASATCS JOIIOIHHTENLHBIE HHAEKCE MKB, MKA, HarpuMep,
nbMkxB, n1bMKA H T.I.

[TomoOHO TOMY, KakK ITPH HCIIOIB30BAaHHH JIECATHYHOrO JorapH@ma /g ObIIIH 00pa30BaHbI
OTHOIIIEHH S BEJITMYHH B Aelplenax (Ab) IMpH IMOMOIIH HaTYpPaJlbHOI'O JorapHgma /n MOKHO 00-
pa3oBaTh OTHOIIEHHE BEIHYHH B Herepax (Hn):

1 Hn =e = (Ux/U0).

Mexay HEIepoM H JIeIHOETIOM CYINECTBYIOT COOTHOINIEHHS:

¥, In(Ux/U0), Hn = 201¢g(Ux/U0), ]16,

I
1 Hn=8,686 nb; 1 nb =0,115 Hn.

TakumM o0pa3oM, IPHMEHSSI HaTypalIbHBIH JIOrapH(pM, MOXKHO ITPHHHMAs 0a30BhIe 3HAYe-
HHS OIPeJelINTh aHaJIOrHYHBEIM 00pa30M OTHOINEHHe BenHYHH B Helepax (1 Hm=8,686 nb).
B 1enoM, B 3IEKTPOMAarHHTHOH COBMECTHMOCTH CPEIH YPOBHEH ITOMeX Pas3IIHYaAOT abconromn-
YRl U OMUu0cumoens el VNORHU  AAcommmurijl ypo6€Hs ONPEICIISICTCS I psaa 3HAUYCHHH:

AOKYMEHT NoanncAH
SNEKTPOHHOW MOAMUCHIO )OBEHb HOJIe3H020 CcUZHANA, OTHECEHHBIX K OIIpe-
Ceprudmkar: 1 12000002A633E30113AD425FB50002000002A6
Bnapgeneu: Lebayxoea TateAHa AnekcaHapoBHa MO CHTHAIIA H ITOMEXH B 3aBHCHMOCTIH OT HaCT O-
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(pHCYHOK 1), TTpH 3TOM IpeZien ee JOITYCTHMBIX YPOBHEH onpeelstoT B cTaHmapTax DIN/VDE,

I'OCT, OCT.
IToporopoe 3HaueHHE IMOMEXH 5TO HAHMEHBINEE OTHOCHTEIBRHOE 3HAUEHHE ITOIE3HOIO

CHI'HAJI4, ITPCBBIINICHHE KOTOPOI'O B MECTE ITPHEMA BOCIIPHHHIMACTCA KaK ITOMEXA.

YPOBEHb IOJIEZHOI'O CHIHalna — OTHOCHTeIbHOEe 100% 3HaYeHHe ITOIEe3HOI0 CHrHAala.

OmHocumeabHblil YPOo6eHs OTIPEEIISIETC I B BUJIE LHMepeaia KaK Pa3HOCTh YPOBHEH.
HMHTepBaIoM ITOMeXH Ha3bIBaIOT Pa3HOCTh MeXAY YPOBHSMH ITOJIE3HOIO CHIHAIA H ITIOPO-
TOBOI'O 3HAYEHHS IMOMeXH (PHCYHOK 1), HCUMCIIIeMBIH TaK JKe, KaK JIOrapH(M OTHOINEHHS 3Ha-

HEHHA ITOIIC3HOI'O CHI'HAJId H ITOPOI'OBOI' O 3HAYUCHITA TIOMEXI.
I/IHTEPEEIJI AOITYCTHMBIX ITOMCX — PA3HOCTb MCHAY ITOPOI'OBBIMI 3HAYCHHAMI ITOMEXIH H

SHAQUCHHEM ITOMEXH, HCHHCIDCEMASA TAaKKE HDFﬂthbMﬂM OTHOHICHIA ITOPOI'OBOI'O H ,I[EﬁGTE}’TOH_[E-

'O 3HAUEHH .
I IpH aHaAJIOrOBEIX CHTHAaIaxX MHTEepBall ITOMEXH AOMKeH OBITh He MeHee 40 nb, B paano u

TeneBHAeHHH — OT 30 10 60 b, B Tenedonmu okomno 10 xgb. TouyHkle 3HaUYeHHSI OepyTCa H3 COOT-
BeTcTBYIONMX HOpM (DIN/VDE), ocHOBaHHBIX Ha MeKIYHAPOJHOM COTPyIHHYecTBe B MOK
i CISPR ¢ yueToM 4acTOTEI BO3AEHCTBHAL.

YpoeeHns noneiHo20 cuzHana
(100%cuaran)
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F. o+ o F Pl
P & r e & P 2
" - . - "
o & 2 ' ~
& r & & 3 i 7 r
o P i - i e # #

Humepean donycmumsix 3davenuld .~ - s
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¥poaeHs nomex

Yacmoma f

PucyHoK | — YPOBHH H HHTEPBAJIBI IIOMEX
IMC — Homorpamma

PacripocTpaHeHHe HMITYIIBCHBIX TIOMEX, MX 3aTyXaHHe BIOJb ITYTH PACIIPOCTPaHEHHS, a
TAKKe X BIIHMSIOINEE BO3AEHCTBHE Ha PasiIHYHbIE MECTA ITOABEPKEHHOH ITOMEXE CHCTEMEI MOT'YT
OBITH OITMCAHEI HEITOCPEACTBEHHO BO BPEMEHHOH MIIH YaCTOTHOM OOIaCTsIX.

IIoCKOIBKY IepeaTOYHbIE CBOHCTBA ITYTEH CBS3H H CPENCTB ITOMEXOIIOIABIIEHN S YIO0OHO
ITPEJICTABIIATh B YaCTOTHON OONIAacTH, TO JIIIepeXofa H3 BpeMEeHHOH B YaCTOTHYIO HCIIONIB3YIOT
npeoOpazoBaHusd Oypbe. J19 OBICTpOH IPaKTHYeCKOH (H COOTBETCTBEHHO, I'pa(pHYecKOH)
peam3aIiy npeodpa3zopaHiI Dypbe HCmonb3yioT OMC — HoMorpaMMy (HOMOrpaMMa 3IeKTpo-
MarHHTHOH COBMECTHMOCTH).

OMC — HOMOTpaMMa CITYKHT 1S

— Irpa(pHYeCcKOro onpejeleHHs orudaromei (HanxXyAIIdi cIy4ai) INIOTHOCTH pacIipejie-
JIEHH S aMIUTHTY/, 3aJJaHHOIO HMITYIIbCa ITOMEXH CTaHAapTHOH (popMeI (IpadHuecKoe IIpeo0paso-
BaHHE «BpeMeHHas 00IacTh — YacTOTHaAs 00J1acThb»);

HOKYMEHT MOAMNWCAH [THOTO TIOMEXE, H3 3aJaHHOIO CIIEKTpa IIOMEXH
SNEKTPOHHOWM NOAMUCHIO
Ceprudikar: | 12000002A633E3D113AD425F BS0002000002A6 OTHAS 0071aCTh — BpEMEHHAsI 06/1acTby);,
Bnapeneu: Llebayxoea TaTbAHa AnexkcaHapoBHa IEIX CBOIICTR H}f']TEfI CBS3H, CPEACTB IIOMEX03a-
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PaccMoTpHM TpamellHeBHAHBIH HMITYILC (pHCYHOK 2). Hcmomb3ysd mpeoOpa3oBaHHA
Dyphbe IOTHOCTh pacpeelleHHs aMIUIHTY/ ( PHCYHOK 2) OITpeAeNsaeTCs BRIPaKeHHEM:

Sinaft Sinaft,

U(f)=2U 12— 2k
(. r I
[5:
o
I
Y
V
.
e —~

PucyHoK 2- TparerHeBHIHBIH HMITYIIbC

IIpn t&=0 TparneimeBHAHBIN HMITYIILC IIPeoOpasyeTcsa B IIPIMOVTONBHEIL, IIpH T=0 - B
TPEYIONbHEIA. TaxknM oOpa3oM, TpallellHeBHAHBIN HMITYIIbC BKIIOYAeT OOJIBIIVIO YaCTh BCTPE-
YAIOIMXCS B IPAKTHKE HMMITYIIECOB.

OMC - HOMOrpaMma GasHpyeTcs Ha aIlllIPOKCHMAIHMH OrHOAarOINeH INIOTHOCTH pacIIpee-
TIEHH S aMIUTHTYIHOH TTIOTHOCTH TPeMSI OTpe3KaMH ITPSAMOH (PHCYHOK 3).

Ul a6

=1/ fe=i/mc  iogf

Pucynok 3 — Oru6aromas «(pH3H4YeCKOH» IDIOTHOCTH pacIpeeleHHSI aMIUIHT VI
TNATTATTHARTITTHATN TIAMTTUTTLNA (J]}[HEﬁHﬁH armpgl{c}ma]_[}[ﬂ);

AOKYMEHT NoarnnMcAH
SNEKTPOHHOM NMOAMMCbIO S COITPATarOias 4aCTOTEI
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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J11 HH3KOYacTOTHOr O JHana3oHa f < fH (fH=1/nt) orndaromas nmapaiielbHa OCH aOCIfHCC, TaK
KaK CHHYC ITPHOITH3HTEIIbHO paBeH CBOEMY apryMeHTY:

U(f)=2mt=const.
[ImoTHOCTE pacmpeAeneHHsI aMIUIHNTY] TapMOHHK (B Jb) 3aBHCHT HCKIIFOUHTEIIFHO OT TUIOIAJIH

HMIIYIIbCA.
U(f)6=20lg \[2UmtA0 |)),

riae AO=1 MmxB-c

[InorHOCTL pacnpeneneHuss aMmIuIMTy) rapMoHHK (B ab) 3aBucur
UCKJIFOYHUTENILHO OT IUIOIIAIH UMITYJIbCA:

b3 2U
e -o,).

rae Ay=1 MxB-c
Jlns cpeiHeyacTOTHOrO Auanasona //nr<f<l/zt:

N/ W
U{f}:“t-%ﬁ;bmﬂ,,

TO €CTh CIajl aMILTUTY/bI ¢ YacToTou cocrasiser 20 nb/nekany:

2U.,

14,

u(f) 5 = 20lg

B BpICOKOYaCTOTHOM Auanasone [>f; (fp=1/71,):
|1

U(f) =2, 1——,
aft fr,
HITH
_ 2U
—r = EDI_ __J'ﬂ_
H[.f];m EEEIEIEAQ »

To ecTb 40 nb/nekamy.
Jlis nepexoga W3 4acTOTHOH ©00/JacTH BO BpeMeHHYK 001acTh
HEO0XO0AHMO HAWTH IUIOINIAlb HMIYJILCA:

| ) o5
U,r=510 = [MKB-c].

[InoTHOCTB pacnpcicicHid aMIIATY 1 HMITYIIbCa OHPEACIIHCTCH .

NOKYMEHT MOAMUCAH
3NEKTPOHHOM MOANUCHIO
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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v="u10 ®  [MxB].
¥

Kpyru3Hy (poHTa HapacTaHMs HMIYJL5CAa MOMKHO OINPEIEIHThL IO
BBEIPaKCHHUIO:

Ut = 710 10" [MkBYc).
[ 2_

’HHHTEHLHDCTL HMITYJIbCA OIIPCACIHTCH H3 COOTHOLLICHHA

=l

Bpemst HapacTaHHsi HMITYJIbCA!

poo ]
A
KOHTPOJIBHBIE BOIIPOCBI

1. Kak onpegensrorcsa ypoBHU moMex? UTo Takoe aOCOIOTHEIN U OTHOCUTEIILHBIM

YPOBHU IomMex”?
2. JIns dero mpu OIEHKE YPOBHEN ITOMEX MCIOJIB3YIOT JIorapu(pMUUECKIE €IUHI-
I[BI?

3. UTo Tako€ IOMEXOIIOJABIEHIIE U KaK €ro OI[€HUBAIOT?
4. Yro takoe OMC - HOMOrpamMma U JIJId YEro €€ NCIIOJIbL3YIOT?

IIpakmuueckas paboma Ne5
Ilomexo3auiummuuole ycmpoicmea. IKpaHUposaHue

Ileapb: mydyutrs ocadieHne EMKOCTHON WIN UHIYKTUBHOI CBA3EN MEKIY
IIEIIMI SKPaHUPOBaHUEM SIIEKTPOMATHUTHBIX ITOJIEI.

OcHoesbl meopuu.

OKpaHMpPOBaAaHMWE 3NEeKTPOMArHWUWTHBLX nNnonewu
ABNAETCHA aKTyanbHOWMU 3apavyen UHDOPMALWUOH-
HOW 6Ges33onacHOCTMW, 3alWMUTHL 300pPOBbLA, 31€K-
TPOMAQrHWUWTHOMW COBMECTUMOCTM, 3NeKTpoOoMar-
HUTHOMW 3Konormu. OQHUM U3 NyTenhw NPOHUKHO-
BEHMUA 3NEKTPOMArHWUTHBX NOMEX BO BTOPMWUY-
Hble LenuM ABNAeTCA HalWyYyWmwe EMKOCTHOW UNU

OOKYMEHT MNOONWUCAH

SNEKTPOHHOW NOANUCLIO exany uenamunu. Ocnabne-

{Blepmdmr{:':w: 12000002A633E3D113AD425FB50002000002A6 b T C s SKPDAaHUDOBAHUEM
nageneu; Webayxoea TaTeAHa AnekcaHgpoBHa

newu. I n s ocnab6bneHwus
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INeKTPUHYHeEeCKOTN?O nonHs 06blYHO MCNONb3VYKWTCH
KOHCTPYKUMUKN U3 BbBHHCOKONPpOBOAAWMUX MaAaTepwWwa-
J1 O B. OcnabneHwue MalrHMTHOTLIDO Mmo A MPpouU3BO-
OAaT C nNoMOWbK 3 KpPpaHOB M3 dPeppomMarHWUTHDEBL X
MaTepWWal lo B. BblcoKOYacCTOTHEBIE nonHs I KPaHW-
PYKT beppoMarHMUMTHB MM MaTepUalaMH, nnoéo
BelCOKONPOBOAAWMUMMU HeMarlrHWTHDBMMA MaTepWuwa-
JamMHu.

HaK nNnpaBuMNO, TaKuUue MaTepuwanb ABANAWTCA
AOCTaTO4YHO AOPOruMMH, MO3TOMY S KPaHWPOBa-
HUWEe nNoMeweHWUU ABNAETCHA AJOPOroCTOAWMUM pe-
ueH™WeM. B nocnepnpHee BpPpemMH MOABUINKUCD KO M-
NO3UWULMUOHHBE MaTepuansb, KOTOoOpble MOIFryT 6bTb
SOPEKTMUBHBM MU JOCTaAaTOYHO AOelWeBbLM peweHU-

e M.

OKpaHUMpPOBaAaHMWE CRNYXMUT Aona ocnabneHusd
SNEeKTpPpUYECKMUX, MarHMWTHB X 7 3NeKTpoMar-
HUTHBX NOoONen, a UMEHHO ANA TOro, 4TO0ob6b WUC-
KNIOYUTBD NPOHUKHOBEeHMUE 7
BO3oencTBUWE TaKUX noneunw Ha 3n1eMeHTSH, 6no0-
KW, npuoboptsl, Kabenwu, nNoOMeLlweHMSH 7
30aHMUA, a TaK¥Xe aAnAa TOoOoOro, 4yTo0o6b NOpgpaBUTHSL
MCXoaoAWMUEe U3 B3NEeKTPUYECKUX U 3NEKTPOHHEB X
NPOMbBbIWWAEHHB X CpeacTB U YCTPOMUCTB NOMEXMU,
obycnoBneHHEBb € NONAMMU.
OKpaH ycTaHaBNMBaAaeTCHa MeXAYy UMCTOYHMUKOM MU
NPUEMHUKOM NOMEX U CHUXAaET HaAaNpPAXEHHOCTMU
3SNeKTpPpUYEeCKOTO MW MArFCrHWUTHOTO noneu BO3-
oevcTBYywWero nona 3a B3KpaHOM. @PU3UNUYeCKHM
3KpaHUpPpOBaHUWE o0obOBbBACHAEeTCA HaBepeHWUWEM Ha
NOBEPXHOCTMWU B3KpaHa 3apfajga UNIWU MUHAOYKTUDPO-
BaHMEeEM B HEM TOKa, NonNe KOTOPOro HakK”MNa/mgbl-
BaeTCfAa Ha BoO3IpeumcTBYlWee, ocnabnasa ero.
TeM caMblM KaK 6bl yoanaeTca 4Y4YBCTBUTENDbHL MU
NPUEMHUK NMOMEXMU OT UCTOYHMUKA.

Ha o9dODPDEKTUBHOCTbL 3KpaHMUpPOBAaAHMKUA OKaAaAa3bl—-
BawWT cCcywecTBEeHHOEe BNUAHMUE yacToOoOTa nonaa,

NOKYMEHT MOANUCAH B
SNEKTPOHHOW MOAMUCHIO . MarHumrtHas nNnpoHUWUae

Ceptucbmkar; 12000002A633E3D113AD425FBS0002000002A6 "'aH A KOH Cb Mrypauwus n
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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OQKpaHUpPOBaAaHMUE ocyuecTtBnNAeTCHA TaKXe
MYHO nornoweHuwem SHepruwu nons
PUAaNOM 3KpaHa, a YaCTMUYHO - OTpPpaXeHUeEM
oL e u B O J1H b [TpUMHUMNMAaNbHDO cnepyer
b B BUAOAY, 4TO 3dODEKTUBHOCTbL 3KpPpaHWUDPO-

3aBUCUT OT HanNnMmuuma pedeKTOB U O0T-
MM B CTEeHKe 3KpaHa (TpewumH, ABepHH X,
NAUMUOHHBX MU OKOHHB X NPOEMOB, Kabenb-
BOAOOB WU OTBEeEpPCTUWUW ANA 3nemMeHTOB O06-
BaHMA U CUTHaAaNMU3IaULMUKU), a TaKXe TO, YTO
W 3KpaHMUPOBAHHBX OOBEMOB MOIMCYyT BO3-
b pe30HaAHCHbBE 3PPEeKTH, TaK KaK nwb6o#
C npuboOpa C NpoBOAALWUMMU CTEHKaAaMMH

paccMaTpuBaTb KaK OO6BbBbEMHBLW pe30Ha-

@ © v = 0 0
- O = 4 © @ +H

T

O M T 939 W W 1 X X E T b 4 10 T ¥ U & €« ©« X I T T @ B3 4 O
O 4 U = b = 4 =

T 3 © - =

SKpPpaHMpPOBaAaHMUA MUCNONbL3IYWT KaK HemMar-
bl € MeTaninbsl, 4y aluwe BCero
T aKkK 7 hbeppoMarHUTHEBLIE MaTepwWaintl.
Mpytluee nencTBMUE M3BECTHEBH X
HUTHB X MaTepumanos (ur=1 €r =06 -1) npo-
MT MU3-3a MATFCrHWUWTHBL X NoOnNewn, CcoOoO3[aHHDEBX
B bl MM TOKaAaMMW. 1 p u 3TOM NOCTOAHHOE
THOE nNone COBCEM He 3KpaHuUupyeTCAa, a
4yaCTOTHOE nNepeMeHHOE ocnabébnaerTcH
YN TEeNbHO. HanpoTwuas, 3NeKTpPUYUYECKHUE
TaKMMKU 3KpaHamMuw peMndupyloTCcsa OYeHBL
OWwo. 3KpaHB U3 deppoMAarHUTHBX MaTepua-
(urX1, eXKl) ocnabnawT 3NeKTPUYEeCKHUEe Nons
6nacTM HUIKUX HYacCTOT XYXe, 4YeM 3KDPaHbl
HeEMArHUTHB X, OOHAaKO, B OTAWYME OT nMNO-
OHUX, OHMU BbBI3IBIBAKWT OoOnNpepeneHHoOoe ocnab-
Me NOCTOAHHBLX MaAarHUMTHBX nonen. C noBb-
MeM YacToOTh pemMndupywuwee pencTBUE B
OWEeHMUMH 7 SNEeKTPUUYECKMHUX, M MarlrHWUTHBL X
en Bo3pacTaeT. MmMmewTcsa pa3nMWyYHBE 3Kpa-
yowme MaTepumanb U ycTpoMmcTBaAa, NOCTaB-

Mble B pPa3fiMYHB X dpopMax, B 3aBUCUMOCTMU

OOKYMEHT NOANUCAH _—
SNEKTPOHHOW NOANUCHIO 9To0: npUKDPpeNnnnAaemmeble

Ceptudmkar; 12000002A633E3D113AD425FB50002000002A6 ipuyuBapuBaeMbl e TOHEKMWE
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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S KPaHWPOBAaAHHHEBLX KOpny~ccoB H O n A MOKPLBTMWHA

CTEeH NoOMEelWwWeHUW,

- TOHKaa nNerkKopaspe33aeMasa U gedoOpMUDPY-
eMaf donbra n 3 MATCKO-MaAarlrHMWTHBLI X
cnnaBoOoOB C BLCOKOWM MAQrHMUMTHOWU NPOHWUWULaAaeMO-
CTbH on s M3TOTOBMNEHMUH obpa3uos 7
CepMUHBX NpubOpPpOB,

- MeTannNnuUuyecKUe NEeHTbB MU ONNEeTKW ANA Ka-
benewn,

- MeTannMn4yecKuUue NnnNeTéHbe WNaHrUM ANA AOO-
NONHUTENBLHOTO SKpPpaHUPOBAHMUH Kabeneu 7

KabenbHB X XICyTOoB,

- MeTanNnAMUYecKUue COTOBbLE CTPYKTYDPbL Aan1-4
BO3AOYXONPOHULAaEMb X B3KPaHWUDPDYOWUX 3NeMeH-
ToB (Hanpumep, ANA 3KPaHUPOBAHHBX KabuH),

- MeTalnnNnMyecKue CeTKWUW, npoBoOoOasAwWas nNpo-
3payHaa dbonbra MU CTeKna C 3anbfleHHBM Me-
TannoM ANSA OKOH NPMU KOMMNNEKCHOM BbCOKOUYa-
CTOTHOM 3KpaHUPOBaAHUMU,

- HaAaHOCMUMBIE Ha nNhnacTMacCcoOBbLE KOopnychbl
pacnbleHUEM cepebpsHGBb e, HUKeEeneBELIE Mnu
MeOdHb e NOKPLTMUA,

- NnnacTMaccoBbe KOMOMUHMUPOBAaHHBE MaATe-
PDUaan”b C NPOBOAALKUMMU nobaBKaM#u
(MeTannNnUWYecKMUMM NOPOWKOM, HUTAMU, Hanpumep,
M3 yrnepopa M T.Nn.) ANA M3ITrOTOBNEHWUA 3KPpa-
HUPOBAHHBL X KOPMNYyCOB.

30aHMWA, MaAacCCUBHbBE CTPOWUTENbHbBE COOpPY-
X e HMUS 6beas 0C 0 6 blX MEeDp 3aWluMTel ocnab6bnsawT
BHewHMWe nonsa Ha 6-10 ob, Xenes3obeTOHHBE CO
cCBapeHHOMW CTanbHOW apMmMaTypoun - ao 25-30 ob

Ilna obecneyvyeHUsSs SBSKPaHUPYHOWWUX CBOMUCTSB
KopnycoB, KabWH UM noMeweHUW 4YacCcTO HEMUI-
bexXHbe BBOQAbL, WenNu, CTbL KW CTeH, AOBEpPHELBE
NpoeMbl 7 opyrue 3N eMeHThl,
Nnpo3pavyHble ANS BLCOKOYAaCTOTHOINO WU3Ny4ye-
HUA, ynnotTHaAawTca. CooTBEeTCTBYWOWMUE YNNOT-

OOKYMEHT NOoAnucCAH
SAEKTPOHHOW NOANUCHLIO POBaTb HenNnpepb BHOCTH®b
Ceptudmnkar: 12000002A633E3D113AD425FBS0002000002A6  VKTMUPOBAHHEB X nonemM.
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa '
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XOpOoOWO NPOBOAAWKUX U MEeXaHUUYEeCKU DopMUDY-
EMb X MaTepuMmanoB, AO0OCTAaTOYHO YCTOMYUBL X K
bYHKUMOHaAaNbHO oO06bycnoBNEeHHBLM BO3AEeUWCTBMU-
AM MU OKpPpyYXawwMum ycnosuam, obnapaTtTb NO BO3-
MOXHOCTMWU MalNlblM KOHTAaKTHBM CONPOTUBNEHUEM
C CONpPpUKacawwWUMUC A MeTanNnnNnUYeCcCKUMMH KO H-
CTPYKTUBHB MU 3NTEMEHTaAMMU.

HaxopaT NPUMEHeEeHWE U OPYIrMue YNNOTHSAIWO-
uyme mMmaTtTepumans U 3 penuasa.

- 3NacTOMepb Cc pob6GbaBKamMWu, obecneynsalto-
MMM OLOCTATOMHYH B3NeKTpPONPOBOAHOCTSL, Ha
CHOBEe CMNaAaHOBOINO Kay4dyKa B Buaoe nhacTUWUH,
ONbLleBH X WHYPOB, TPpy 6 oO0K. B KadyecTBeE
anonNnHUTenNnenm UCNONLI3IYWT yrnepoa, HUKene-
bbe MNUu cepebpAaHbe YyacTUUb, NocepebdpeHHDB U
e AHbB W, HUKeneBbBWUW UIU CTEKNAHHBW NMOPOLWOK,
ocepebpeHHYI alNlOMMHUEBYI Nyapy.

- NONHOCTbLIW MeTanNnnNUWYeCcKUe NNeTeHb e W3-

J 2 m I X O E

aenunusd B bopme 4HY 1Ka, KPYTNBb X MUnwu NnpAMO-—
YT OJbHEBbIX NPOKIMNambgoK, 0L BOMWHBI X MPOKIMamboK C
3 NacTOMEDPHEBbBM cepaedyHHUKOM
Mnu 6 e 3 HeTro O n A ynianinoTHEHMWRA, HalhpWuUMEZDpP,
NnpUKpennAaeMb X BonTaMU KpPpbllWeK, CTEHOK KODpP-
nyeca.

- N poBONO4YHBE ONNETKWUW, NPONMUTaHHB € 31 a-
cToMeEDPDOM, HalpUMEDpP, O n A YNMNOTHEHUMU 3l e K-

TPUUYECKUX COEAUHEHUMN,
- NTNacTWUHBL U3 CUNUKOHOBOINO Kay4vYyKa, CO-
epXawme nNnepneHAUKYNAPHO pacnonNoXeHHB e K
NOBEPXHOCTU MEeTanNnNUYeCKWNWE HUTMWU,
- NTPYXUHAWMUE yCcTpoucTBaA U3 bepunnumeBoU
OpPpOH3bB ANA YNNOTHEHUWUWA ABepeww.

KOHTPOJIBHBIE BOIIPOCHI
1.  HazoBure matepuansl JJ1s1 U3rOTORJICHUS 3KPaHOB.

2.  Kaxkune dpakTopsl BIUSIOT Ha 3 (PEKTURHOCTL SKpaHUPOBaHNA?

NOKYMEHT noanmncAaH
SNEKTPOHHOM NOANMUCHIO : D
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6 M pﬂﬁﬂﬂlﬂ Mé
Bnapeneu; llebayxoea TateAHa AneKkcaHgpoBHa mpaﬂcm éa. Pun bMpol
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Ilenab: gaTh DOHATUS PUILTPOB, MPUHIINIIA AeHICTBUSI U UCIIOIL30BAHUS I
obecnieueHuss SMC

OcHoesbl meopuu.

[Iomexomomapiromue (QUILTPHI IIPEACTABIIIOT COOO0H 3JIEMEHTHL AL
oOecIIeueHNns 3aTyxXaHUs IOCTYIIAKOIEN 110 IIpoBoJaM noMexu. I{enecoobpazHoe
IX IIPUMEHEHHE IMPEAIIoJIaraeT, 4To CIEKTpaJlbHbI€ COCTABILIOIINE IIOJIE3HOTO
CHTHAJIa M IIOMEXH JOCTATOYHO OTJIMYAKOTCS APYT OT Jpyra. OTO II03BOJLIET IIPpHU
COOTBETCTBYKOIIUX  IlapaMeTpax  (QmibTpa  OOECIEYUTL  CEJIEKTHUBHOE
IeMII(pUPOBaHNE MOMEXH IIPH OTCYTCTBHHN 3aMETHOTO MCKaXXEHUS IIOJIE3HOTO
curHana. Ilpm »Tom »>ddekT neMnupoBaHUA JOCTHTAETCS JCJICHHIEM
HarpspkeHs. [IosCHIM 3TO Ha IIPOCTEUINEM IIpUMEPE.

Iﬁ .__I:+fL

U$+Ustl = .l.'] m

&

Pucynok 1 - Ilems 6e3 ¢unbTpa (a) u ¢ piwmwtpoMm F (0)

Ecnn B HI3KOYAaCTOTHHIII KOHTYP IIOJIE3HOrO curHana (moJjesHelil cursan U, 1,
pPHCYHKE 1, a) IocTymaeT BEICOKOYACTOTHOE HampskeHne nomexu U;, TO Ha HOJI-
HOM COIIPOTUBIIEHUN IIpUEMHUKa 7 IIOSABRISETCS COCTABIIAION[AsA HAIIPSKEHIS I10-
MEXH

Uu,=U,- Zs .
L+ 21
BeegeHne 3aBUCAIIEr0 OT YaCTOTHI MPOJOILHOTIO IIOJTHOTO COIIPOTUBIEHUS Z
(owL) (pucynok 1, 0), IpeacTapIsTEONIEro JJId HI3KO4YacTOTHOrO Toka | oueHb Ma-
JIO€ CONPOTHUBJIEHHE, a JJISI BEICOKOYACTOTHOTO TOoKa I} — oueHBp OOIbIIOe cOompo-
THBJICHHE, 0O€CII€UNBaET ociabJIeHne IIOMEXH, a COCTAaBJIAIOI[as HAIIPsKEHI I10-

MCXH CHIKACTCA JO YPOBHA

; Z,
UH[:U[' : .
L+ 1Lp+ 1L

JlocTuraemslii 3(p(EKT 3aTyXaHUI MOXKHO XapaKTepn30BaTh K03 (QUIIUEHTOM
3aTyXaHHUd — OTHOIIECHHUEM IIaJeHUIl HaIpsDKeHN Ha Zs IpHu Hamuuun Zg 1 0e3 He-

I'o.
NOKYMEHT NoanncAH
SNEKTPOHHOWM NOANUCHLIO
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6 o+ 7+ 7
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa > d Q

Z
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KoaddumuenT 3aryxanmsa IpUBOAUTCS, KaK IIpaBUIIO, B BUJE Jiorapudma OT-
HOINIEHNS HANPSIKEHUI U BRIPaXKaeTcs B JeIUOeNax:

US-;I_
Uf

sl

K.=20-1g

CorJlacHO 3TOMY BBIpakK€HIIO, 3PPeKT 3aTyXaHHIsI 3aBUCHT HE TOJILKO OT CO-
IIPOTUBIEHNS Zp, HO U OT IIOJIHBIX CONPOTUBRIIEHUN Lo U Ls.

B obmem cnyuae ¢uibTp F mr000l CTPYKTYpPHl HPEACTABIISAECT COOOIl UETHI-
PEXIIOMFOCHUK, OOBEAMHAIONMUN MCTOYHHK IIOMEXH N MOpUeMHHK. J[J11 pacuera
(GUIBLTPOB HCIOIL3YIOT U3BECTHLIE COOTHOMIEHNS I YeTRIPEXIIOFOCHUKA

E:All 'U—2+A12 'Er

L=A,-U,+A, L,
rae A, A, A2, Axn — xk03((UIIUEHTE YETHIPEXIIOMFOCHUKA. X KOHKpETHEIE
3HAUEHU JJIS1 IPOCTEHIUX CTPYKTYP (PUILTPOB IIPUBEACHRI HILKE.

TaOmual
[IapaMeTphl YeTHIPEXIOMFOCHUKOB IIPOCTEHMUX cXeM (PUILTPOB
CxeMa Kosddunuent
Aq A Ay A

..LL Z 4 2
o —

U ¥,
i’ L 3.}. l 7 0 |

s

| 0 1/7, 1
Iz I
- o
l s z, LL-"E
L 1+21/Z{] 8 I/Z(} |
NOKYMEHT NOAMNUCAH

SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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PucyHok 2 - TOKOBBIN KOHTYP ¢ (QIIILTPOM
J111s1 cXeMEBI, IIPEACTAaBIICHHON Ha PIICYHKE 2, MOXHO 3aIIlCaTh!
Uz — ZE-‘. * ].2 .
[loaTomy ko3(dduimeHT 3aTyxaHusd B (QUIBTpe FOOOI CTPYKTYpPHI B COOTBET-
CTBHUH ¢ (popMyIaMI JaHHBIMH MOJKHO BBEIPA3UTh CJIEAYIOIIUM 00pa3oM:
Z. 1 Lo L, y4
Lo+ 72, Lo+ 2, Lo+ 2, Lo+ 2,

OTcroga cleayeT, uTo kKo3((UIIMEHT 3aTyXaHUs 3aBUCUT, ¢ OJHOI CTOPO-

HBI, OT IapaMeTpoB ¢uibTpa Aii, Az, Azi, Az, a ¢ Apyroil CTOPOHBEl — OT MOJI-
[IOKYMEHT NOAMWUCAH MHHKa rtoMex. KoaguimeHT zaTyxaHuns

ANEKTPOHHOW MOAMUCHIO
Ceprucpukar: 12000002A633E3D113AD425F B50002000002A6 [ MOZKCT IIMCTh CILIBHO pas3/IMHaroOmineci
Bnageneiy tebayxora TaTeAHa AneKcaHgpoBHa pa_ HDBTDM},' HpaKTHT—IECKH HEeBOIMOKHO
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I IIPUBOAUMEIE B CIIPaBOYHHKAX 3HAUCHUA KO3 (HUIINEeHTa 3aTyXaHUus (QUILTPOB
OTHOCSITCSI BCErjga K ocoOOMy cCIIydHak) CHCTEMHOIO corynacoBaHmuA Zo=Zg N K
CpeJHUM 3HaUeHUsAM Zg U Lg, HanpuMep, 50, 60, 150 nmm 600 Om.

Ecnu 3nauenus Zo u Zs N3BECTHBI NpUOJIN3UTENLHO, TO BEIOOP ITOAXO0 Al
(GUIBETPOBON CTPYKTYPBI MOXKET IIPOH3BOJUTLCS IIO CIEAYVIOIIMM PEKOMEHIallll-

SIM (TaOIuITEL 2).

Tabmnura 2
PexoMeHanum o BEIOOPY CTPYKTYpPHI (QHIIBTPA
CONPOTHBIIEHHE Cxcena CoNpOTUBICHUE
HCTOYHHKA HIPHEMHIKA
la] - — o lz
Mamo . Maio
& Uy # Y2
r ]
- I;—— o ‘_‘_5-—12 -
Bemuko - 1 . Bemuxko
TS
P o |
— S YTV E,
Bemuxko . . Mao
Un U?
» ] L
-+| ""'h
Maro, , Maro,
HEeU3BECTHO U1 LE HEel3BECTHO
Fu T ’
NOKYMEHT NMOANWUCAH

SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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——y
Benuxko, U ——
HE3BECTHO :
[ r |

Benuxko,
HEN3BECTHO

OCHOBHBIMH COCTAaBHBIMH 3JIEMEHTAMH (1)HJIBTPDE ABIIAFOTCH KaTVIIIEKH HHAVKTHBHOCTH H
KOHACHCAT OPEI. OHH MOI'YT HCIIOJIB30BATbCA JUIA ITOAABJICHIA ITOMEX OTJACIIBHO HIIT B KOMOHHaA-
ITHIT APYDT C OPVYI'OM. (DHHLTPIDELIE AJIEMEHTHBI IIPCACTABIIAIOT Gﬂﬁﬂﬁ: B 3dBHCHMOCTH OT HOMH-
HaJIbHOI'O HAITPAKCHHA H HpﬂHYGIﬂ-IDﬁ CITOCOOHOCTH II0 TOKY, ]’[pHﬁDpLI I MOHTA 4 B ITOMCEITI €S-
HHAX, BCTPAHBACMEBIC B H_[I{El(l)BI:, Pa3bCMbI HIIH HHII-3JIEMCHTBI JJIA MOHTAYKd Hd IICHATHbBIX ILIA-

Tax.

H3rotaBInBarOTCS CIICAVIOIINC BIJABI IIOMCXO3dIIIITHBIX KOHACHCATOPOB.

O
—
¥

—— KOHJCHCATOP-HCTBIPCXIIOJIFOCHIK,

r) "™« "} MHOTO3JIEMEHTHEII KOHAEHCATOp;

KOHJICHCATOP C ABYMA BEIBOJJdMII,

- KOHJICHCATOPD C TPCMA BEIBOJdMII,

[To- =~ MEXO03aI[UTHRIE KaTyIKU ¢ padoduM TokoM lp, 1 CHUH-

(b&BHEIM TOKOM IIOMECXIT L:;

Van, WY 4

a) / /
— M N

CTCPIKHCBBIC KaTYIIKII,

0) Hﬂm KaTyIIKa C KOJILI[€BBIM CEPACUHUKOM,

o i

pabounm
TOKOM;

[IOKYMEHT MNOOMWCAH
SNEKTPOHHOW NMOoAnMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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[€ KOJIBIIA.

B) KOJIbIIE€Bas KaTyIIKa C JBYMS BCTPEUHBEIMH OOMOT-
KaM M KOMIIEHCAI[IENl MAarHUTHOIO IIOTOKa, CO3/1aBa€MOIO




Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

JIBY XITOJTFOCHBEIE KOHAEHCATOPEI B 3aBUCUMOCTH OT COEJMHEHII UX B TOKOBYIO
I[€IIb IPUTOJHEI AJId 3aIlIUTEl Kak OT CHUH(Aa3HBIX, TaK I OT HPOTHBO(AZHBEIX ITIOMEX.
KoHIeHCATOPEI-UETHIPEXIIOMFOCHIKI 3alIUIAIOT OT MNPOTHUBO(MARHEIX IIOMEX, a
MHOTOCEKIIOHHBIE KOHJEHCATOPhl — KaK OT MHPOTHBO(A3HBIX, Tak M CHH(pa3HBEIX
ITIOMEX.

[IoMmexozamuTHBIE KaTyIIKA MHAY KTUBHOCTU MPEACTaBIISIEOT COOOM KaTYIIKH C
MaJILIM aKTHUBHBEIM COIIPOTHRIIEHNEM I MaJION Mapa3uTHON €MKOCTBIO.

OHI NMEIOT 3aMKHYTBIE€ NI Pa3OMKHYThIE€ CepAeUHNKN. KaTymKkn MHIYKTHB-
HOCTH CO CTEPKHEBBIMHU IUIM C KOJBLIEBBEIMH CepJeUHHKAMH AEeMIIQUPYIOT Kak
cuH(pa3zHbIE, TaK U IPOTURO(a3HBIE CUTHAJIEL

Tak xak B KaTylmKkaxX MHIYKTUBHOCTU C CEpACUHNKAMI MarHUTHas I[E€Ib HE
3aMKHYTa, TO IX MarHUTHas IPOHUI[AEMOCTh U MHJYKTUBHOCTh HNPAaKTHUECKU HE
3aBHUCAT OT TOKA.

CeTeBLle IMOMEXOIIOJABRISIONINE (QIILTPEl MHPEACTARIISIOT COOON (PUILTPHI
HI3KIX YacTOT, CBOOOJHO IIPOITYCKAaOIINe HAIIPsIKEHUS CETU U IO IaBJISIOININIE BHI-
COKOYacTOTHEIE moMexHn. VX npuMeHeHne mpecieayeT ABE IE€IN. BO-IIEPBBIX, 3a-
IUTY YCTPOICTBA OT IIOMEX, IIOCTYIIAFOMINX OT CETU IINTAHUS, U, BO-BTOPEIX, CHH-
KEHIE YPOBHS IOMEX, HCXOAIIX OT MpHUOOopa II0 MpOoBOaM IIUTAHUSL.

[IpoIONMBHEIN 3JIEMEHT QUIILTpa BEIOHMPAIOT ¢ YUETOM MOTPEOIIIEMOT0 U3 CETU
ToKa. XOTS OOBIYHO 3HAYEHHE ITOJIHOI'O COIIPOTHRIIEHHS MCTOUHHKA U IIPHEMHUIKA

[IOMEX HEN3BECTHO, YaCTO MOJKHO IPUHSITH

L4 ) | COIIPOTHUBIIEHNE CO CTOPOHEI CETU MAalILIM, a
’ |
co ca L | CTOPOHLI HATPY3KH — OOJIBIINM.
: |
N di-—-—-—d /'V‘V‘\l .-.ll. Kﬂrgﬁ
[
{ | n: 1| &0
PE < f»
] 40

20

Pucynok 4 - IIpumep cereroro ¢puiLTpa
Ha 220 B, Tox 1 A, a) cxema, 0) gacToT- 0 107 100 107 _q'f ML
HEI€ 3aBUCHUMOCTH: 1 — IIpOTURO(a3HLIE

IIoMeXH, 2 — CUH@a3HBIE IIOMEXH

KOHTPOJIbBHBIE BOIIPOCDI

|1. Kakne cxeMul (bH.]'[E-TpDE BdaM HM3BECTHEI.

~ . [LOKYMEHT TIOAMNUCAH DOpy CTPYKTYpPEI PUIIBTPaA.
INEKTPOHHOW NOANUCHIO 'MEHT CETEBOro (PIILTpa.

Bnapeneu: le6ayxoea TateaHa AnekcaHgpoeHa
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BJIEHHIPHMHEHHH‘IHHH obcmaHoeKa Ha IHEpPpceMUUECKUX U NPDOMbBIUA/IEHHbIX

00bexkmax

Ileab: M3YyUNUTHL OCHOBHBIE MCTOUYHHMKHI IIOMEX Ha OOBLEKTaX 3JIEKTPOIHEPTeE-
THKH 1 cII0cO0OBI o0ecneueHnss OMC TEXHUUECKHX CPECTB

OcHosbl meopuu.

Haﬂ,é}KHOCTb DﬁﬁOTbl aHepretTum4yvyeC KHUX A
M PpOMBIWIJNEeHHBbI X Ob6bbEeKTORB B O MHOT OM
onpegeiAaeTCHd Haﬂ.é}KHOCTbI{) DﬁﬁOTbl
QHEKTDOHHOH (CEHL{aC, K a K mpPpaBWI o,
LI,HCbDOBOH) anifmmapartTypbl 3 alllun T bl, aBTO-
MaTWKMW, CBA3MW H.T.ﬂ.CﬂELI.HCle{a COBDpPEeEe-
M eHHBbI X
ObbeKTOB T aKOoB a, 4 TO vyCTaHaBIJIIWBAe-
M a H a H WX 2N e KTPOHHZA aH s afnninaparTy?pa
4yacTa®QO
moadaBepraerTdcCH BOSJJ,EHCTBHPU BblCOKMWX
YDOBHEH 2NN e KTpPpOMarlrHMWTHLBI X MM o MEe X.
PaccMoTpum ocobeHHocTHn IMO Ha aHep-
rOOﬁBEKTaX, H a nmpuyuHMeEeR pPEe Mo adaC T TaHUWMH
(pucyHOK 1)
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ﬂE}Wi‘LﬂEHT NnoarnncAH
3NEKTPOHHOW Noannceio
Ceprucbukar:  12000002A633E3D113AD425FB50002000002A6 Ml et |
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DPAacnNoONOXeHMWA TEPMUHANOB 3 awWuT bl
|l - KOHTYpP 3a3eMNeHnMAa, 2- MONHMWEeOTBOA.
3 -0OflH:;4- pa3zbvegmMHUTENSL,

O - BblKNNwoYyaTenb, 6 - TpaHchopmaToOop,: I -
TpaHC@OpPMAaAaTOpP TOKa.,

8 - TpaHcCchoOopMaToOp HanpaXeHWsa:, 9 - WwWKMH a,;
10 - KkabenbHbBWU NOTOK,

Il - obwecTaHUMOHHbBIM NYHKT ynpaBne-

H WA

OrneHka MO Ha sHEpPreTHYECKHX 00BEKTAaX PeriIaMEHTHPYETCS METOIHYE CKHMH VKa-
3aHHSAMH I10 OIPENEIEHHIO 3IIEKTPOMArHHTHOH OOCTAaHOBKH M COBMECTHMOCTH Ha 3IIEKTPH-
YyeCKHX CcTaHIMSX H mnoactaHiisax CO 34.35.311-2004. Metoguueckue yKasaHHS IIpeaHa-
3HAUeHBI JJIS PEIeHHS aKTYalIbHOH KOMIUIEKCHOH 3aJadl: OIpeldclieHHS Hanbonee Hebmna-
ronpusaTHon OMO, XapakTepH3yeMOH HaHOOJBIINMH, HO PEaIbHO BO3MOXKHBIMH OMII B
MECTaX PacCIIONOKEHH S MHKPOITPOIIECCOPHBIX YCTPOHCTER, ITPoBepKH OMC Ha JeHCTBYIOIIHX
00BeKTax;, pa3paboTKH TpeOOBaHHH II0 KiIaccaM KECTKOCTH HMCIIBITAHHH HA ITOMEXOYCTOH-
YHBOCTh. B VKazaHHIX IMPHBEACHBI METOMHMKH H3MEPEHHH H pacuyéToB YpoBHEH DOMII, BEI-
3BAHHBIX Pa3IMYHBIMH IIPHYHHAMI, HAIIpHMeDP, OIleHKa HMITYIIBCHBIX ITOMEX ITPH KOMMYTa-
I[MSIX CIJIOBOTO O0OPYIOBAHHS H KOPOTKHX 3aMBIKaHISIX. [IpHBOomATcsa paboune IporpaMMEel
HCITBITAHHH, TTIPOTOKOMNEL, K1accHpuKaimsa SMO, Knacchl H CTelleHH KECTKOCTH HCITbITaHHIT
YCTPOHCTB Ha IIOMEXOYCTOHYHBOCTE, TPEOOBAHHA K TEXHHYECKHM CPEACTBAM BO3JIEHCTBHI
H H3MEPEHHI.

OcHOBHOH BKIIaJ B MO Ha sHepreTHYECKIX O00BEKTaX, KaK IMPaBHIIO, BHOCST CIIEIY-
IOIIIE BHJIBI TIOMEX:

1. Koporkue sambxanns (K3)

ITpoTekaHie MO 3a3eMISIOIEMY YCTPOHCTBY (3VY) 3HauMTeIbHBIX TOKOB K3 B ceTsax
BBICOKOI'O HaIIPSKEHHS IIPHUBOANUT K BOSHHKHOBEHHIO:

a) TIlepenajioB IIOTEHIHAIOB B Ipejenax 3Y. Takum o6pa3oM, 3HAUHTEIbHEIE Pa3HOCTH
IIOTEHIHAIIOR OKa3bIBAIOTCS ITPIIIOKEHHBIMH K BTOPHYHBIM KaOelnsM (Kak ITPOXOASIIHM B
npegenax 3Y o0beKTa, TaK H BBIXOJSIIMM 3a €r0 IPeJelIbl) H COOTBETCTBYIOIIMM BXOJaM
arraparypsl,

0) KpoMe Toro, IpoTeKaHHe TOKOB K3 B CHIIOBBIX OIIMHOBKAX H IIO 3leMeHTaM 3Y co-
3MaéT MarHUTHOE II0JIe, aMIUINTYZa KOTOPOI0 YaCTO COCTABIIIET COTHH A/M. BTO IIOJIE CO-
30aET HABOAKH HAa BTOPHYHBIE KaOEIH B CIIy4Yace UX CONIDKEHHS C TPACCOH ITPOTEKAHHS TOKa
K3.

B peampHOCTH 00a 3TH (paKTOpa 4YacTO AEHCTBYIOT OJHOBPEMEHHO, BBI3BIBAS 3Ha-
YHUTEIIbHBIE TIEPEHAITPSIKEHIS, OITaCHBIE JJIS almIapaTyphl H JaKe H30IIIHH KaOeleH.

2. I'posoBbIe paspsaabl

PacTexaHie TOKa MOIMHHH YacTO ITPOHCXOJHT ITO AJIeMeHTaM CHCTEM 3a3EMICHHS H
ITHTAaHH I HH() OPMAIIHOHHOH TeXHHKH JIHOO0 BOIIH3H OT HEE.

[Ipumep: Ilpu paccrnemoBaHHH ITPHYHH TIOBPEXKIECHIS allllapaTypel B OJHOM H3 JHC-
IETYEPCKHUX VIIPABIIEHHH, OBIIIO YCTAHOBJIEHO, UTO IIPHYMHA OTKa3a 3JIEMEHTOB CHCTEM CB -
31, ACY M CHTHaAIM3allH, SBHIOCh HEIIOCPEACTBEHHOE BO3IECIHCTRHE HMITYIIECHOIO 3IIEK-

TPOMAarHHTHOI'O ITOJIS Ha armaparypy. Ilo mpHOMMKEHHOH OILEHKe, HAIIPsDKEHHOCTH Mar-
HUTHOTO TIONS B MEcTe Da3MeINeHHu s armmanaTvoel cocTaBiia oT 300 go 1000 A/M, 4YTO MoO-

NOKYMEHT NOANUCAH e i
SHEKTPOHHOW NOAMUCHIO [OH aIlnapaTyphl B IMIPOMBIIIIEHHOM HCITOI

CepTudbirkatt || 12000002A683E 3D113ADA25FB50002000002A6 (PHCHOTO THIIA.
Briagenew:  WeRIPoRa 1aMHANRAIOREKCANADOBHS [bl Ha Ma4Thl PaJHOCBSI3H, PacIlOIOKEeHHBIE

Haa 3a3eMIeHH S 31aHHS. Ka0eIbHBIX KaHa-
Nencrentened: ¢ 20.08.2021 no 20.08.2022 A L



JIOB H JIOTKORB, K ITPOTEKAHIHIO YaCTH TOKa MOJIHHH IT0 sKpaHaM BU- xabesel H MeTaIIOKOH-
CTPYKLIHSM B 3JJaHHH, K HaBOJKaM HAa BTOPHYHBIE KaOellH, K JEHCTBHIO AIIEKTPOMArHHTHOIO
TIONS Ha almaparypy, K IIPOHHKHOBEHHIO HMITYIIbCA B CHCTEMY ITHTAaHHI Yepe3 LeIH IHTa-
HHS YCTPOICTB Ha MauTe.

Ha TOL u I'POC omacHOCTE MOI'VT IPEACTARISATE MOIHHEBEIE pa3psabl Ha TPYORL. lIpH
paspsAe Ha CTePKHEBBIE H TPOCOBBIE MOJIHHEIIPHEMHHKH BO3MOJKHO ITOMadaHIe 3a3eMICHH S all-
ITapaTyphl, H3MePHTENbHBIX TPaHC(POPMATOPOB, a TaKKe Tpacc IMPOKIAJKH BTOPHYHBIX IIENeH B
30HY ITOABEMA IIOTEHI[HATa BOJM3HM 3a3eMIEHNS MOIHHENIPHEMHHKA. B 3TOM ciIyyae HeJOoIy-
CTHMO BBICOKAS PAa3HOCTh ITOTEHIHAIOB MOXKET OBITH IIPHIIOKEHA K H3OJIIIHH BTOPHYHBIX I[ETIEH
H BXOJaM aImraparypbl. Bo3MOXHO pacIipocTpaHeHHe ITOMeX IO CeTH COOCTBEHHBIX HYKI IIPH
paspsae Ha MOIHHEIIPHEMHHKH ITPOKeKTOPHBIX MauT.

3. Ilepexoanbie pe:RMMbI PadoThbl BBHICOKOBOJILTHOr0 000OpYI0BAHHA (B TOM YHCIIE,
BbI3BAHHbIE KOMMY TAI{HSAMH)

[Ipr KOMMYTaIIHOHHBIX OIEPAIMSIX BBHIKIIFOYATEISIMH H Pa3beHHHUTEISIMH B CETH BEICOKOI'O
HaITPsCKEHHSI BO3SHHKAET BRICOKOYACTOTHBIH IEPEXOMHBIN IIpoliecc. IlapaMeTprl 3T0ro Impoiecca
HHINBHIYAIILHEI I KaXI0ro o0beKTa H, 60jiee TOro, Jake IS KaKI0H KOHKPETHOH KOMMYT a-
I[H. BEICOKOYACTOTHBIE TOKH H IEPEHAIIPSKEHNSA YEPE3 CHCTEMBI IIIMH PACIIPOCTPAHSIOTCA 10
TeppHTOPHH 00beKTa. OHH CO3al0T 3NIEKTPOMArHHTHBIE ITOJIS, CIIOCOOHBIE BEI3BAaTh HABOAKH BO
BTOPHYHBIX KalelsIxX M Jake BO BHYTPEHHHUX IEIIIX almapaTypel. KpoMe TOro, IIpOHHKHOBEHHE
KOMMYTAI[THOHHBIX ITOMeX BO BTOPHYHBIE KaOelIH IPOHCXOJHT 4Yepe3 TpaHc(hOpMaTOPHl TOKa,
TpaHC(OPMATOPEl HAIPSDKEHHS, (PHIIbTPHI IIPHCOEIHHEHH S BRICOKOYACTOTHON CBSA3H. OCOOeHHO
CEphE3HA CHUTYALM Ha KOMITAKTHBIX 3JIEra30BRIX ITOJCTAHIINSX, IJI€ BEICOKOBOIILTHOE 000PYIO-
BaHHE H TIOJABEP KEHHAs €ro BIISHHIO 3JIeKTPOHHAA alllapaTypa pa3sMEIarTcsd OoYeHb OIIH3KO
IPVT K apyry. CiaeayeT OTMETHTD, YTO YPOBHH KOMMYTAI[HOHHBIX IIOMEX 3aBHCAT OT MHOKECTBA
(paKTOpOB, CpelH KOTOPHIX HaHOOJIee CYIeCTBEHHBIE: reOMeTpHS OO0beKTa, THII IIePBHYHOIO
00O0PYIOBAHHNSL, COCTOSHHE 3a3€MIISIOIIETO YCTPOHCTBA, TPACCH IMPOKIAAKH BTOPHYHBIX IIETIEH.

MICTHHHBIN YPOBEHP KOMMYTAI[MOHHEIX ITOMEX MOKET OBITh JOCTOBEPHO OIIPEAENEH JIHIIb
10 pe3yiIbTaTaM H3MepeHHH. [loaToMy H3MepeHHe KOMMYTAIHOHHEIX IIOMEX CIIEIVET paccMart-
PHBATh KaK 00S3aTelIbHYIO YACTh KOMILIEKCA OL[eHKH DOMO.

4. HenpaBmibHasi KOMIIOHOBKA IOJCT AHI[HH

WMHorma mH(popMaIlMOHHEIE IEITH H 3IeKTPOHHAS armapaTrypa paclolararoTcs pSgoM C CH-
JIOBEIM 3IEKTPOOOOPYAOBAHHEM, BKIIIOUAS KOHTAKTOPRI, MOIIHEIE Pelle. 3TO MOKET IIPHBECTH K
rmpobieMaM SMC, ocoOeHHO IIPH KOMMYTAIHSIX CHIIOBBIX IIeIeH. [lomMexu mpH KOoMMYyTaIHsIX
BBICOKOBOJIIBTHOI'O OOOPYIIOBAHHS MOI'YT IIPHBOAHTH K ITPOHHKHOBEHHIO ITOMEX BO BTOPHYHBIE
I[EIH TPpaHC(POPMATOPOB TOKA, TPAaHC(OPMATOPOR HAITPSLKEHHS, K HaBOJKAaM Ha JFOOBIE BTOPH Y-
HBIE IIEITH, B TOM YHCJIE TMHTAHUS, CBS3H, K ITOSBIIEHHIO HMITYIILCHBIX ITOTEHI[HAIIOB M TOKOB B
3JIEMEHTAX 3a3eMISIOIIEro yCTpoHcTBa. IIpn pabdoTe KOMMYTAI[HOHHBIX aIlllaparoB re-
HEPHUPYIOTCS BBICOKOYACTOTHBIE TOKH M IIEPEHAIIPSDKEHHS B IIEPBHYHOH CeTH. [IpHYMHON HX
BO3HHKHOBEHHS SBIITIOTCS BBICOKOYACTOTHBIE IIEPEXOIHBIE ITPOI[ECCHI, IPOTEKAIOIIE B KOMMY-
THPYEMBIX IIIMHAX. AHAJIOTHYHAS CUTYaI HaOIr0gacTCs
npH K3 (IIOCKOIBKY HapsgAy ¢ HH3KOYAaCTOTHOH cocTaBisromeii Tok K3 mMeeT BHI-
COKOYACTOTHYIO HMITYIIbCHYIO COCTABIISTIOINYIO). JIFOOOH 3IeMeHT IIepBHYHOH CeTH oOnajaeT
pacIpeaeIEHHON HIIH COCPENOTOUEHHOH EMKOCTRIO H HHAYKTHBHOCTRIO. TakuM obpazoM, obpa-
3yeTcs KOJIeOaTelbHBIH KOHTYP, B KOTOPOM IIPH IEPEKITFOYEHMIX BO30YKIAIOTCS BBICOKOYA-
CTOTHBIE KoneOaHHA. Uepe3 pa3mHUHbIe MeXaHH3MBI CBS3H (TalbBAHHYECKHI, HHIYKTHBHBII,
EMKOCTHOH) 5TH ITOMeXH ITOIaJar0T BO BTOPHYHEIE I[eITH H 3aTeM - Ha BXOJBI aIllapaTypel. MIHO-
rjaa (ocoO0eHHO ITPH KOMMYTAIHSIX pa3sbeIHHHTEISIMH) BO3JEHCTBHE ITOMEX HOCHT MHOI'OKPAT-
LTt vanarran | Ininmrnt atarn aomaaToa ‘-‘--m!"“-"DI{pElTHLIﬁ Hpgﬁgﬁ BO3AVIIHOI O ITPOMEKYTKA 34
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PaHHAL
[Ipn paspeIiBe TOKa, MPOTEKAIOIIEro yepe3 0OMOTKY, B CHIIY 3aKOHA 3JIEKTPOMATrHHTHOH HHJIYK-
I[HH, BOZHHKAOT IIepeHapsDKEHHS. T eOpeTHYeCKH, ITPH MTHOBEHHOM ITPeKPaIIeHHH ITPOTeKaHH
TOKa, IepeHalpsukeHne OyzeT OecKOHEeYHO OONbIIMM. B peanbHOCTH, IepeHaIllpsKeHHE JIHMH-
THPYETCS NMEKTPHYECKOH ITPOYHOCTHIO BO3AYIIIHOIO IMIPOMEKYTKAa KOMMYTAIFIOHHOTO aIliapara.
EMiocTH (TTapasHTHBIE WM CIIELHATbHO BKIFOUEHHBIE) TAKAKE MOI'YT CHH3HTh aMIUIHTYLY IIO-
MeEX.

S. BHYTpeHHHE HCTOYHHKH [IOMeEX B IIOMeIeHHAX

KommMyTalnm sneKTpoMeXaHHdeCKIX YCTPOHCTB Pa3IHYHOIO HasHaueHHS. OCIfi- TorpadHpo-
BaHHE ITOMEX IIPH KOMMYTAI[HSIX HH3KOBOJIBTHBIX IIEIEH ITOKA3allo, UTO IEPEKIIFOYEHHS pelle,
3JIEKTPOIIPHBOAOB H T.II. TAaKKe COIMPOBOXKIAAIOTCS KOMMYTAIMOHHBIMH ITOMeXaMH. YacTOTHI
OOBIYHO OKA3bIBAIOTCS 3HAUNTEILHO BBIIIIE, YEM ITPH KOMMYT allHsIX BRICOKOBOIILTHOIO 000pYI0-
BaHHA (70 coTHH MI'1I H Jake BBIIIE).

[IITaTHas paboTa CHIIOBOIO 3JIeKTpoodopyaoBaHHA (10 H BeIne 1 KB).

Hisko4acTOTHEIE MarHHTHEIE TIOJIS IIPH HOPMAaIbHOHM paloTe CHIIOBOIO EKTPO0OOpYa0BaHHA.
[Ipr KOMITaKTHOM PacCIIONOKEHHH CHIIOBOTO M 3JIEKTPOHHOI'O O00PYIOBAHHS BO3MOKHO ITOCTO-
SIHHOE BO3IEHCTBHE Ha aImapaTypy ITOJIEH BBICOKOIO VPOBHSA. Kpome TOro, 4acTo IPHXOMHUTCS
CTAJIKHBATLCS C IOBBIIIEHHEM VPOBHS MarHHTHOI'O ITOMS ITPOMBIIIDIEHHOH YacTOTBI, OOYCIIOB-
JIEHHBIM OIMMMOOYHOH KOHCTPYKIMEH CHCTEMBI COOCTBEHHEIX HYX O00BeKTa. AMIUINTYAA TAKHX
Imoried OOBIMHO CIIHMIIKOM Maja IS TOro, YTOOBI BEI3BIBATH COOH HJIH OTKasbl O0OPYIOBAHHSL
OIHAKO, 4YacTO IPHXOAHTCS CTAIKHBAThCSI ¢ HX HEraTHBHBIM BIIMSIHHEM Ha JHCIUIEH («IpoXa-
HHE» H300paKeHNs). OTO IMPHBOJNT K OBICTPOH YTOMIIIEMOCTH OIIEPAaTHBHOIO IIePCOHANa, HME-
IOIIErO0 aBTOMATH3HPOBaHHEIE paboure MecTa. KpoMe TOro, OKasbIBalOTCS ITPEBBIIIEHHBIMI
HOPMBI CaHUTAPHBIX ITPABHIL.

6. Pamnocpencrsa
3a 1ocineHee AecAaTHIeTHE OBIIIN OTMEYEHEl clIydyal cO0eB B paboTe 3JIeKTPOHHON armiapaTypbl
Ha 3HeprooObeKTax IoJ AeHCTBHEM ITOJIEH PagHOYaCTOTHEIX HCTOUYHHKOB.

B HeKoTOpBIX cIy4asx (PHKCHpyeTcsS HeOIarolpHSITHOe BO3JEHCTBHE Ha aImiapaTypy pa-
THOYACTOTHBIX 3IEKTPOMArHUTHBIX ITOIeH. HanmpssKEHHOCTE ITONS, CO3JaBacMOro JIFOOBIMH pa-
IHOCPeACTBaAMH, OBICTPO ITaJacT II0 MEPE YAAIEHH OT IePENaroell aHTeHHRI. [loaToMYy ITOMIE
OT MOPTAaTHBHOM palliI, paboTaroIeH PSAOM C almnapaTypoH, MOXKET OKa3aThCa 00JIee OIacHEBIM,
YeM IT10JIE OT MOII[HOT'O paJHOILEHTpa, PasMEIEHHOIO Ha PacCTOSHHH HECKOIIBKHX COT METPOB OT
00BbeKTa. AHTEHHBI PaJHOPEIEHHON H KOCMHYECKOH CBS3H OOBIYHO SBIISIOTCS HaIlpaBJIEeHHBIMI,
H ITPH ITPABHIIBHON YCTAHOBKE OITACHOCTH ararapaTryphl HE CO3/IAOT.

7. Huskoe KauecTBO HANPSKEHHSA NMATAHISA

Hu3koe KauecTBO HANIPSOKEHHS ITMTAHHS B LEISIX IIEPEMEHHOr O H IIOCTOSHHOT'O TOKa MOJKET
HMeTh Pa3lHyHbIE TPHYHHEL HanOoslee paciipocTpaHeHHBIE: HeAOCTAaTOYHASI MOIITHOCTh HCTOY-
HHKa ITHTAHHS, CYINECTBEHHO HEJMHEHHBIH XapaKTep Harpys3kKH (HallpHMep, OJIOKH ITHTaHHS
SIEKTPOHHOH armiapaTyphl); KpaTKOBpPeMeHHBIE CKaYKH ITOTPeOIsIeMOil MOITHOCTH (HaIpHMED,
TIIpH paboTe MEeKTPOIPHBOLOB BEIKITFOYATEIIEH ).

Yarme Bcero mpoOneMbl KadecTBa IMHTaHHS BOSHHKAIOT Ha IOACTAHIIHSX, ITHTAOIIHX MOII-
HYIO HEJIHHEHHYIO Harpy3Ky. TaKOBEI, B YACTHOCTH, TSTOBBIE ITOACTAHIMH, ITOACTAHIMH MHOIHX
IIPOMBIIIIEHHBIX ITPEAIIPHATHI. J[pyrHM pacIIpOCTpaHEHHEIM HCTOYHHKOM ITPOOIIEM C Kaue-
CTBOM ITHTAHHS SBJISETCS HCITOIB30BAHHE YCTapPEBIINX HCTOYHHKOBR OecItepeOOoHHOI0 IMHTaHHSL
HHBEPTOPOB, CTaOHIIM3aTOPOB.

8. DJeKTpocTaTHYeCKHEe MOTEeHIHAJIbI
OJIeKTpOCTaTHYECKHI pa3psij MpeCcTaBIsIeT OITAaCHOCTD JIJISI COBPEMEHHOM aIIiapaTyphl H3-

AOKYMEHT NOANVCAH "7 OHT - MeHee 1 Hc). X0OTA 3Heprud, IepeHoCHMAas
SNEKTPOHHOW NMOANUCHIO THUTYABI HEJIOITYCTHMOE BIIHSIHHE Ha armrapatypy
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9. IllTaTHBIe pesRUMBbI PadOTHI 3JIEKTPOYCTAHOBOK, JONYCKAOIIHE NMPOTEKaHHe 3HA-
YHTEJbLHBIX TOKOB 4Yepe3 3Y 00beKTa

B GONBIHHCTBE CIIYYAEB IIPOTEKAHHE 3HAYNTEILHBIX TOKOB I10 3a3eMIISIOIIEMY YCTPOHCTBY
00BEKTa He SBIISeTCS IUTAaTHOH CHTYaAI[HEH, TEM He MeHee, HHOIa 3TO BCE K& IMPOHCXOIUT. B
5TOM CJIY4Yae Ha 3a3eMISIOIIEM YCTPOHCTBE OOBEKTA ITOCTOSHHO IIPHCYTCTBYET HEKOTOPBIH I10-
TEHI[HaJI. DTOT IOTEHIHAI MOJKET BBI3BIBATH ITOSBJIEHHE ITOMEX, B YACTHOCTH - B IIEITSX CBA3ZH C
ApyruMH o0beKTaMH. [Ipn GompInnx pasMepax oObeKTa HIH ITIOXOM COCTOSHHH €I'0 3a3€MIISIO-
II[ETO YCTPONCTBA, 3HAUHTEIBHBIE PAa3HOCTH ITOTEHIMHAIOB MOI'YT IIOSBHTBECSI H B IIpeeiax Tep-
pHTOPHH 00BeKTa. IImoxoe 3a3eMiIeHIE Ha TTOACTAHIHAX CO3MaET He TOIBKO BBEICOKHE OCTAaTOY-
HbIE HAIIPSKEHH S, HO M JJaKe JOCTAaTOYHO OOJIBIIOE IIIArOBOE HAIIPSLKEHHE.

10. ITepenanpsizkeHHs B ceTAX ¢ H30/IMPOBAHHOM HEMTPAJIBLIO

CetH 6-35 KB paboraroT ¢ H30JIHMPOBaHHOH HEHTPAIBIO JTHOO0 ¢ KOMIIEHCAI[HE EMKOCTHOI O
TOKa 3aMBIKaHHS Ha 3eMIr0. JIyroracsimpe arnraparsl JII KOMIIEHCAI[HH EMKOCTHOIO TOKa 3a-
MBIKAHH S Ha 36MJIIO0 YCTAHABIIMBAIOTCS, €CIIM €I'0 BEJIMYMHA IIPERBIIIAET OIpeJelIEHHBIE HOPMH-
poBaHHBIEe 3HaUYeHHS 30 A i cetr 6 KB. 20 A mg cetn 10 kB u 10 A s cetu 35 xkB.

CeTH ¢ H30JIMPOBAHHON HIH KOMIIEHCHPOBAHHOH HEHNTPAJIBI0 MOI'YT JJIMTEIBLHO padoTaTh
¢ ogHo(dasHBIM 3aMbIKaHHeM Ha 3eMiaro (033). M3-3a crapeHHS 00OpPYIOBaHHI CYINECTBEHHO
CHIDKAeTCs YPOBeHb H3OISIHH. Torga Hammyne 033 B CeTH yBeIIHYHBAET PHCK MHOTO(]a3HBIX
TTOBPEIKISHII.

B ceTax 0-35 kB BHYTIpeHHHE NIepeHANIPSKEHH ST BO3HHKAIOT IIPH: BKIIFOYEHHH H OTKIIIOYE-
HHH BO3IYIIHBIX M KaOelbHBIX JIMHHI, OTKIIOYEHHH HeHarpPyXKeHHBIX TPaHC(OPMAaTOPOB;, OT-
KIIFOYeHHH JBoHHOro K3 Ha 3eMIIro; OTKIOYeHHH ABYX(pa3HeIX K3, HeoqHOBpeMeHHOM BKITIOYE-
HHH (pa3 IIPH ITyCKe AIIeKTPOJABHIaTeleH , BKIFOUEHHH SIEKTPOABHTaTelIeH IIPH aBTOMaTHYeCKOM
BBOJIe pe3epBa (ABP), mmmM aBTOMaTHYeCKOM ITOBTOpHOM BKIOUYeHHH (AIIB); oTKmoYeHHH
3JIEKTPOABHUIATENEH , KOMMYTAIIHMH HArPy3KH BaKYYMHBIMIH BBIKITFOYATEIISIMH, JYTOBBEIX 3aMBIKa-
HISIX Ha 3€MIIIO, PE30HAHCHBIX ITOBBIIIEHHSX HAITPSDK CHISL.

Heobxomxmmoro ypoBHa SMC snexrpoobopyaosaHis ceTed 6-35 kB MOKHO JOCTHYE:

) mpuMeHeHMeM HeIHMHERHBIX orpaHuHTeNnell IepeHanpsokenuii  (OITH), oGec-
TIEYHBAIOIIHX 3aIlHTY OT I'PO30BBIX H KOMMYTAI[HOHHBIX ITEPeHaITPsDKEHII,

2) yBeIHYeHHEM 3TIeKTPHYECKOi IIPOYHOCTH H3OIAIHMH BO3AYIIMHBIX THHHIL ITYTEM 3aMe-
HBbI HEM3OJIMPOBAHHBIX ITPOBOJOB Ha 3aIlMINEHHBIE, ITPHMEHEHHS ITOMMEPHBIX H30JIITOPOB M3
KPeMHHOPraHYeCKO PE3HHBI HIIH YBEIIMYEHHS Y CIIa H30IISITOPOBR B THPILIH/E,

3) yMeHBIIEHHEM COITPOTHBIEHHS 3a3eMIEHHT,

4) TOBBIINIEHHEM HAAEKHOCTH H CENEKTHBHOCTH JefCTBHS 3aIHTHI OoT 033;

5) mOBBIIIIEHHEM KPAaTHOCTH JeflCTBHS aBTOMATHYECKOT'O IIOBTOPHOI'O BKIIOYEHHS
(AIIB) Ha BO3IYIIHBIX THHHSIX.

KOHTPOJIBHBIE BOITPOCHI
1. Hasosure ocobeHHoctr 3MO Ha ITOICTaHI[HH.
2. llepeuncmmre H oXapaKTEPHU3YHTE OCHOBHBIE BHJIBI IIOMEX HA SHEPTETHYECKHX 00b-
eKTax
3. Hasoeure Meprl obecrieyeHHS JOITYCTHMOro VPpoBHA DMC ai1eKTpoodopyaoBaHHS
CeTeMN

IIpakmuueckas paboma No8

Hopmuposanue ycinosuil pabomst nepconana u NpoHCUBAHUA JIHO0ell 8 30HE
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OcHoébl m eopuu.

HopmupoBaHHe HANP SEREHHOCTEH 1MoJ1eH

Bo MHOrux crpanax, BkIrouass Poccuro, UeT mpoIecc COBEPIIECHCTBOBAHIIA
HOPMHPOBaHIA O€30IIaCHBIX JJIS 3J0POBRBS JFOJEN HANPSIKEHHOCTEN SIIeKTpUYe-
CKOI'0 I MarHUTHOTO IIOJIEI, a TaKXKe II0OTOKa MOIITHOCTU BEICOKOUACTOTHEIX IIOJIEI.

OOO0CHOBaHIE HOPM B IOCJIEHHIE I'OJIBI CTAHOBUTCS Bce O0JIee aKTyallbHBIM.
[Ipu 5TOM BCE OTUETIINBEE IIPOSABIIAIOTCS ABE TEHACHIINU . CTPEMIICHIE YCTAaHOBUTD
OoJlee JKECTKHE HOPMEI, 3aKlIaJilblBas B HUX OOJbIINE KO3((UIMEHTHl 3amaca H
BO3MOYKHOCTH IIPOSIBIICHM II0OKAa HAYUHO HE YCTAaHOBJIEHHBIX MEXaHN3MOB BIIMSHIUS
Ha 3J0pOBbE, HAIPUMEP CNIAOBIX, HO AJINTEILHO JACHCTBYIOMIUX IIOJICH IIPOMBEIII-
JIEHHO! YacCTOTHI, U CTPEMJICHUE OI€HUTEL PeaJIbHYIO OIIaCHOCTL ITOJIEN JJIA 3/10PO-
BbS UEJIOBEKa I Ha TOI 0aze IMepecMOTPETh CYIIECTRYIOIINE U OOOCHOBATh HOBLIE
HOPMEI II0 JOIIYCTHMBIM HAaNpPSKEHHOCTSAM IIOJIell 1 OTpaHUYEHUSIM HpeOblBaHI
YeJIOBEKa B HUX.

IIposBiieHNE 53TUX TEHIACHIUII TECHO CBA3aHO C SKOHOMUYECKUMMU acII€KTa-
MIHI, TaK Kak COOJIFOAEHHE CAHUTAPHLIX M CTPOUTEJILHEIX HOPM IO JOITYCTUMBIM
HaIIpsDKECHHOCTAM IIoJIel, oOeclieueHne HOPMUPOBAHHEIX 30H OTUYIKACHUS IS
JIHNHII 3JIeKTpoIlepeJaull BLICOKOIO HANpPSKEHI U T.J. CONPSKEHO ¢ OOJBITIMUI
3aTpaTaMi Ui SKOHOMUYECKIMU IIOTEPSIMIU.

CrielyeT 3aMEeTUTh, YTO IIPOIIECC IEPECMOTPa HOPM IIO BO3JIENCTBUIO SJIEK-
TPUUECKNX, MAaTrHUTHBIX U 3JIEKTPOMArHUTHBIX IIOJIEN Ha YEJIOBEKa B HACTOSIIEE
BpEMS SBJLICTCS YpEe3BLIYAIIHO JUHAMITUHBEIM. HopMaTUBHEIE JOKYMEHTEI 3a pyOe-
’KOM 4acTO IIEPECMaTpUBAIOTCI U N3MEHSIOTCS, CTAHOBUTCS MHBIM UX IIPaBOBOMU
CTaTyC.

B HacTosmee BpeMs B OCHOBY HOPMHUPOBAHUSA JIOIYCTUMBIX HAIIPSIKEHHO-
CTEl MarHUTHLIX U 3JIEKTPUYECKUX I10JIEN ITOJIOKEHBI HayUHO YCTAaHOBIIEHHBIE ME-
XaHU3MBl BIIUAHIL HA OpTaHM3M YEJIOBEKa. M3MEHEHIIE Pa3HOCTHU IIOTEHIINAIOB Ha
MeMOpaHax KJIeTok pu yactoTax Hike 10 xI'11 1 HarpeB TkaHeil mpu OoJiee BEICO-
KIX 4acTOoTaX. COOTBETCTBEHHO Oa30BLIMH BEJIMUMHAMU SBIISIOTCS O€30MacHBIE
[JIOTHOCTh TOKAa B TKaHAX opraHmiMa B guanazoHe yactoT 4 - 1000 I'iy 10 MA/M?, a
npu yactoTax Beile 10 kI’ - yaenbpHas sHeprusd 4 BT/kr. [Ipu gactote 50 Iy yka-
3aHHOU IUIOTHOCTU TOKa COOTBETCTBYIOT HAIPSDKEHHOCTU BHEIMIHUX Itojien 20
kB/M 1 4 xA/Mm.

IIpn HOpMHpPOBAHNU JOIIYCTUMOI HAIPSKEHHOCTH IIOJEN N BPEMEHU UX
BO3JeIICTBUS Ha paboUNX MecTax U JJISI HaCEJIIeHUs B HACTOSIIee BPEMS BBOJIAT KO-
s PurueHTrl 3amnaca. Tak, IpU TEIDIOBOM BO3JE€MCTBIUH BLICOKOUACTOTHBIX IOJIEN
HOPMBI yCTaHABINBAIOTCS MO yAelbHOII sHeprun, B 10 pa3z MeHbIIel Oe30I1acHOI,
T. €. o sHeprum 0.4 BT/kr. IIpn HU3KNX YacTOTaxX TaKXKe€ YCTaHABJIMBAKOTCS KO3 (-
¢uimenTs! 3amnaca ot 2,5 go 10 u Beime. B Hameil cTpaHe TUTIEHIYEC KIE HOP MBI
RHVTDU 20aHUN cocTarRnIrOT 05 ¥B/M_ HaOpSKEeHHOCTL 3JIEKTPUUECKOro MOJII Ha
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npenenax oT 1 kxB/mMm 10 3 kB/M gyid pasnnyHBEIX IITaTOB. B HEKOTOPHIX CTpaHax,
HalIpuMEpP B ABCTpalll, B NCKIIFOUUTEIBHEIX ciydasax i auHun S00 kB momyc-
KaeTCs HAIPSDKEHHOCTh Ha TPaHUIle 30HBI OTUYXKAeHHS 5 KB/M.

AHanornm4Hasl CUTyallius 1 ¢ HOpMUPOBAHUEM JOIIYCTUMOI HaIIPAKEHHOCTU
MAarHUTHOTO IOJISI IIPOMBIIIJICHHOI YacTOTEL Ha pabOYNX MecTax U JJIs1 HaCEIIeHUS.
PexoMmeHanmyu 1 HOPMHEL pa3IMdHBIX MEXKAYHapOJHLIX OpraHmM3aliiil 1 CTpaH, Kak
[IPABIJIO, HE COTJIACOBAaHBI MEXIy COOOll, a MPUBOAUMEIC B HIX 3HAUCHILT HAIIPS-
’KEHHOCTEN MOI'YT OTJIMYATLCS B HECKOJILKO pa3. B HEKOTOPEIX CTpaHax, B TOM
ynciie 1 B Poccun, HOpMBI JJI1 HACEJIEHUS II0 JOIYCTUMBIM HANPsIKEHHOCTIM
MarHUTHOTO TIOJISI IIPOMBIIIIIIEHHON YaCTOTEI OTCY TCTBYEOT.

B Hacrosmee BpeMs HamOoiee OOOCHOBAaHHBIMU I IIOJHBIMHI IIPEJI-
CTaBJLIIOTCA  BpeMeHHbIe HOpMEI ENV50166, npennokeHHBIEe TeXHIUECKIM KO-
mureTroMm CENELEC n geiicteyromue ¢ 1995 r. Cpok AelcTBHS 3THX HOPM OIpe-
JIEJIEH B TP ToJla, IO IIPOIMIECTBUN KOTOPLIX OHU JOJI)KHBEI CTaTh OCHOBHBLIMU HOP-
MamMu EN-50166 unm JoIKHEI OBITH OTO3BAaHEL.

OcTaHOBHMCS KpaTko Ha cogepxkaHun HopMm ENV50166. 3a OazucHoe 3Ha-
UEHIE HANPSHKEHHOCTU SIEKTPUUECKOrO IIOJSA IIpU JUINTEIILHOM BO3AEIICTBUN
IIPUHATHL: IIOCTOSIHHOE nojie — 42 kB/M, nepemenHoe ¢ yactoroii (0,1 - 4) 'y - 30
kB/M (kpuTepuil BO3CICTBIA IIOJII Ha YEJIOBEKa — OIMYIICHUE II0JI1 II0 KOCBEH-
HBEIM IIpu3HakaMm). B muamazone yactoT 4—1000 I'1; Oa3ucHBIM 3HaYE€HHEM CUUTa-
eTcsl IWIOTHOCTh Toka B 10 MA/M’, KOTOPOMY COOTBETCTBYIOT YK€ IIPUBOUIMBIE
sHaueHns1 HanpsskeHHoCTH 20 kB/M u 4 xA/m. C yueToM cnenuipuKN MEXaHI3ZMOB
N3MEHEHN Pa3HOCTHU IMOTEHIINAIOB Ha MeMOpaHaxX KJIETOK IpU OoJiee HH3KHIX Ya-
CTOTax OepeTcsa Oaz0Bas IJIOTHOCThE TOKa, OOpaTHO IIPOIIOpIlIOHAILHAS, a IIpH O0-
JIE€ BBICOKUX — IIPSAMO IMPONOPIINOHAIbHASA YaCTOTE.

basucHBIM 3HAaUEHUEM HAIPSAKEHHOCTU IIOCTOSSHHOTO MAarHUTHOTO IIOJIA
npuHATO 3HadeHue 1.6 MA/M. BrnepBrle HOpMUPOBAH TOK, IMPOTEKAIOMIMUIT depes
yeJoBeKa IPH KOHTAKTE ¢ OOBEKTaMH, HaXOJAIMIUMICS B 3JIEKTPHUECKOM IIOJIE
IIPOMEBIIIIICHHO YacTOTHI: 3,5 MA Ha pabounx MecTtax 1 1,5 MA 111 HaceIeHU.

HopMEI 10 Hamnps:kK€HHOCTU IIOJIEH MPOMBIIUIEHHOII YacTOTHI Ha pabodmnx
MEcCTax IoJpa3JlelLIOTCsI Ha Tpu KaTeropun. IlepBas kateropus - 6,1 kB/m u 159
A/M - obg3aTenbHA HHpOpMaIUS epcoHana o moje;, Bropas - 12,3 kB/m, 320 A/m
I BHIIIE - 00s3aTeIbHEl MEPOIPISATUASA 10 OTPaHUUEHIIO MPEOLIBAaHNI B IIOJIE, TPE-
Tbs - 19,6 kxB/M 1 480 A/M - 00s3aTeIbHO, IOMUMO OTpaHIUEHU IIPeOBIBAHI B
IoJie, IMpeayIpexkAeHNe: «oIacHasa padora». J[nsa HaceneHNd Oa3NCHBIE 3HAYEHU
OoepyTcs B 2,5 pa3za MEHLIINMI, YEM Ha paboUNX MeCTax.

CrenyeT OTMETUTh, YTO B 00nMacT HU3KNX 4acTOT HOpMEl ENV50166 garor
OoJIee BEICOKHE HAIPSIKEHHOCTH IIOJIEH Ha pabOdNX MECTax, 4eM IIPEKHIE HOPMEI
IRPA. BeposaTHo, TeHAeHI[USA 0CJ1a0JIeHUSI OTpaHUYEeHHII 110 HAIIPSKEHHOCTSIM IIpU
HOPMHPOBAHUHI MOKET COXpPaHUTLCSI U B JalbHEHIeM, eclIu OyJeT JoKa3aHo, 4YTo
OIIaCHOCTh BPEJHOTO BIIMSAHI IIOJIEI Ha YEJIOBEKA IIPEYBEIMUECHA.
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BriepBeI€ yCTaHOBIIEHEI BpeMEHHEIE (CPOKOM Ha 3 roja) AOIYCTHUMEIE YPOB-
HII OCJIaOJI€HNS F€OMarHUTHOTO IIOJIA B IBa paza B TEUEHIE CMEHEI.

IIpeaenbHO AOIYCTUMBIE YPOBHHU IIOCTOSHHOTO MAarHUTHOTO IIOJIA COCTAB-
JISFOT: IIPU BPEMEHH BO3AelcTBUA 3a padbounii JeHb Ao 10 mMun — 24 xA/M; npu
BpeMeHH | 1- 60 mun - 16 xA/M; npu BpemMeHu BozgeicTBusd 61- 480 mun - 8 kA/M.
YPpOBEHL JOIY CTUMOTO JIOKAJILHO BO3JAEUCTBYIOIIETO IMOJII IIOBHLIMIAETCSA IIPUMEP-
HO B 1,5 paza.

HanpsxkeHHOCTh: 3JIEKTpUYECcCKOro moisd yactoron 50 11l B TeueHMe BCEN
CMEHBI MOKET COCTaBILATEL S KB/M. IIpu cokpameHnnn BpeMeHH BO3AeICTRIS JOITY -
CTHMas HaOpsKEeHHOCTHL yBeamunpaercs (go 20 xkB/m). IIpu manpsaxennoctu 20 -
25 kB/M gomycTumMoe BpeMs IIpeObIBaHM delloBeKa B moJjie cocraBisieT 10 MuH, a
IpHN HAIpSHKEHHOCTU BHIMIE 25 MHpeOBIBaHHIE YENIOBEKa O€3 NMPUMEHEHHS CPEJICTB
3aIUTEl HE JOIIY CKAa€TCsL.

IIpeaenbHO AONMYCTUMBIE YPOBHHI HAIIPSKEHHOCTEN MArHUTHOTO IIOJIA IIpO-
MBIIIJIEHHON YacTOTHI, JICHCTBYIOIIETO Ha BCE TEJIO UEJIOBEKA, CIEAYIOIIUE:. IIPU
BpeMeHH IIpeObrIBaHmI 40 1 yaca 3a cmeHy - 1600 A/M; go 2 gac - 800 A/m; go 4
yac - 400 A/m; 1o 8 yac - 80 A/m.

IIpn jokambHOM BO3ACHCTBUN (Ha KOHEYHOCTH) MpeAellbHO JOIYCTHMEIE
HaIIpsKCHHOCTH YBEIUMYNBAIOTCA B 4-10 paz B 3aBUCUMOCTH OT BPEMEHH MPEOHI-
BaHMA B 1oyie. MMnynbcHBIE TOJIT 4acTOTH 50 I MOTYT UMETh HAIPSAXKEHHOCTDL B
3aBHCHUMOCTH OT pEXKUMa T'e€Hepallud U BpeMeHH Bo3AeilcTBma, oT 6000 A/M 0
1400 A/M, TO €CTh B HECKOJILKO pa3 OOJILINYIO, YeM IIPU HENPEPLIBHOM BO3EII-
CTBUL.

B CanlluH 2.2.4.1191-03 HOpMupOoBaHEl JOIIYCTUMEIE HAIIPSXKEHHOCTH, I10-
TOKM MOITHOCTH, SKCIIO3UIIUN BbICOKOYACTOTHBLIX 3JIEKTPOMATrHUTHBIX IIOJIEH.

HopMmupoBaHue ycJ10BUH paboThl NepCOHAIAa U IPOXKUBAHHUA JII0I€H B 30HE
BauaAHMuA I11C 1 BJI CBH

HccnegoBaHnus Mokazalll, 4yTo JJId IIepcoHala ImoAcTtaHinun n muHuin CBH,
JUINTEJILHO U PETYIISIPHO HAXOSIIErOCs MO BO3AEUCTBUEM SJIEKTPUUECKOTO II0JIA,
JIOIIYy CTUMBIE HAIPSKEHHOCTH IIOJIA U AJINTEJILHOCTU UX BO3JIEIICTBUSA HE JOJIKHEI
[IPEBLIINATEL 3HAUSHUI, IIPUBEIEHHBIX B Ta0mI. 7.3.

[Ipu BBEITIOJTHEHNH ATUX YCIOBUII 00€CII€UNBAETCSI CaMOBOCCTAHORIICHHIE (PU-
3MOJIOTHYECKOT0 COCTOSHUS OpraHN3Ma B T€UEHIE CYTOK O€3 OCTAaTOUHBLIX PeaKI[Uil
1 Oy HKIINOHAIILHBIX IUIHN aTOJOTMYECKIX N3MEHEHMI.

HopmaTtuBHele gaHHEIE TaOn. 7.3 OEIICTBUTEILHBI, €CIIN OCTalbHOE BpEMS
pabodero JHSI YEIOBEK HAXOJNTCS B MECTax, II€ HAIPKEHHOCTh AJIEKTPUUYECKOTO
I0JI1 MEeHbIIIE 5 KB/M 1 UCKIIFOUeHa BO3MOKHOCTh BO3JIEICTBUS Ha HETO SJIEKTPH-
YeCKUX pa3psanoB. lIpu 5ToM HanpsKEHHOCTL OIPEAEIISETCS Ha YPOBHE TOJIOBEHI
yeraoBeka (1,8 M Hag ypOBHEM 3€MJIN ).

CreayeT OTMETUTh, UTO JaHHBIEC TaOJI. 7.3 IMOIyYeHBl JJIS IEPUO JUIECKOTO

OJOKYMEHT I'IaﬂﬂMCAH NICKTPHHCCKOM IIOJIC, KOI'JId ¥V HCI'O HEPC3
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IIpu npoextuporannu nojactaniuil CBH onpepensrorcsa MapmpyTel 00Xo0-
Ila, BUILI OIEPATUBHBIX IIEPEKIIFOUEHUIT IIPU IIPOU3BOJACTBE PEMOHTOB N IPYIHX
paboT; Ha MOJIEIISIX IJIM II0 IIporpaMme Ha OBM paccunuThIBaeTcs HAIPsKEHHOCTh
AJIEKTPUUECKOTO IIONIS B ATHUX MECTaxX M BO3MOXKHas JJINTEILHOCTH padoT, UTo
CPaBHHBAETCS C JAaHHBIMU TaOJINIBL
JlomycTuMas mpo 0 KUTEIHLHOCTE PaOOTHI IIEPCOHANA B 3JIEKTPHUECKOM
I10JI€ IIPOMBINIJIEHHON YaCTOTHI

HanpspkeHHOCTB 3/1ek- | J[oIy cTuMas IpoJoIKUTEILHOCTE IIpeObIBaHI IIEPCO-
TPIUECKOTO II0JIA Halla B TEUEHIIE CYTOK, MIH.
KB/m
S be3 orpanmueHns (B TeUeHNE paboyero JHH)
10 180
15 80
20-25 10

IIpu HEBBLIOJIHEHNHN 3TUX YCIOBUII IPUMEHSIOTCI MEPHI II0 SKpaHNpPOBA-
HITIO pabodnX MECT, TPOCOBBIE€ KpaHBl HaJ JOpOoraMH, SKPaHHPYIOIINE KOREIPHKH
I HaBeChl HaJ| MKadaMu yIIpaBIeHN, BEpTUKaJIbLHEIE SKpaHEl MEX Iy (azamMu U Ip.

Jlna OPY noxacrannun CBH Hapsamy ¢ pacueramMu, IOCJIE €€ IIyCKa B 3KC-
IUTyaTalliO IIPOBOJIAT M3MEPEHIS HAIIPSKEHHOCTHU II0JII B pa3JIMUHBIX TOUKaX, I10-
CJI€ Yero mpHu HeoOXOAUMOCTH 3KpaHHas 3aluTa ycunmBaeTcsd. [Ipn peMOHTHEIX
paboTax IPUMEHSIOT CheMHBIC SKpaHEl. [IpeabaBILIIOTCS ONpe e IeHHEIE TPeOoRa-
HISA K KOMIIOHOBKe OPY, Hampumep HE AOIYCKAaeTCsA PacIIOJIOKEHHE OIINMHOBKU
HaJ[ BRIKJIFOUATEIISIMI, YTOOBI 00€CII€UNTh BO3MOXKHOCTE X O€30I1aCHOTO peMOHTA
1 Ip.

Jng muanit CBH, BOMN31 KOTOPEIX BO3MOXKHO HaXOXKAEHHE IIepcoHaja IIo-
CTOPOHHUX OpraHM3alluil 1 MECTHOT'O HAaCEJICHN, Ha OCHOBAHUU CIIEI[UAJIbHO IIPO-
BEJCHHBIX HCCII€IOBAHNII YCTAaHOBIIEHKl CIIEAYIOINE HOPMATHUBEI II0 JOITYCTHUMOII
HAIIpSDKEHHOCTHU IIOJ JIMHHEH Oe3 ompeeneHus JOIIYyCTUMON JINTEILHOCTU MIpe-
owiBaHUS: 20 kxB/M - 1514 TpyAHOAOCTY IIHOM MEeCTHOCTHU (O0I0Ta, TOPHEIE CKIOHEL U
T. I1.), 15 kB/M - ana HeHaceneHHoli MecTHocTH, 10 kB/M - 4719 nepeceueHnii ¢ J0-
poramiu, 5 kB/M - 4115 HaceleHHO MECTHOCTH.

Kpome Toro, HopMupyercsa AOIIyCTHUMAas HAIPSKEHHOCTL Ha IpaHHUIlAX KI-
IEIX 3acTpoek - 0,5 kB/M, uTo gomnyckaeT NpeOLIBaHIE UEJIOBEKA B AIEKTPIUECKOM
[10JI€ HEOrPaHNUYEHHOE BPEMS B TEUEHUE BCEIl K3 HI.

Ecmnu, corimacHo pacderaM, IpU pacCTOSHUN IIPOBOJIOB JIO 3E€MJIIN, OIIPEIETIs-
€MOM IIepEeHaIPSDKEHUSIMI, HalIpsbKkeHHOCTU o muHusSMn 330 kB He npeBhImaroT
8.5 kB/Mm, a nog nuramamu 500 kB - 14 xB/M 1 He BO3HUKAIOT 3aTPyHEHIS IIPU UX
COOPYKEHUH B HEHACEIeHHON MECTHOCTH, TO JJIS IUHUII OoJjiee BRICOKOIO KJlacca
HaIIPSKEHUI PacCTOSHUE 0 3€MIN B TOM XK€ MECTHOCTH OIIPENEsIsAeTCS JOIIYCTU-
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HalIMEHBIIIETO - Y OIIOP, I'JIe BhICOTa IIOABecCa MIPOROJOB HaNOOIbIIad 1, KpOMe TO-
I'0, CKa3LIBAETCA SKPaHUPVIOIEE AEIICTBIE caMuX OoIlop. IloaToMy moporu, Tpacchl
[IPOrOHA CKOTa, IENMIeXOAHBIe JOPOXKKU, JIMHHU CBS3U U JUHHUH OOJee HU3KOTO
HaIIpSDKESHUS peKOMEH Iy eTCs pa3zMelaTh BOJIN3H OIIOP.

B oxpaHHON 30HE JTUHHU (€€ TpaHHIBl IIapalljlelbHbl INHUN I BHYTPU HEe
HaIIpSHKEHHOCTH IToId npepbimaetr 1 kB/m, ana muanii 500 kB - 310 25 M, a 750 kB
- 40 M oT kpallHUX (ha3) HE pazpemacTcs pa3zMeNCHIE IIOCTOSHHBIX I BpEMEHHEIX
KIUIBIX U IIPOU3BOACTBEHHEIX COOPYIKEHMII, pPEeriIaMeHTHUPYETCSI PEeKUM pPabOTHI
PEMOHTHOTO IIEpCOHAaA.

Ecim npu nepecedeHHNHn JMHHEH JOpOTd HEOOXOAUMO CHU3UTH Ha-
[IPsKEHHOCTD, JIMHUSA SKPaHUPYETCSA TPOCOBBIMHI SKpaHaMU, BBIIIOJIHEHHBIMHU I3
OJHOIO UIHN JABYX TPOCOB IIOA KaXkIoIl (pa3oil, HATSIHYTEIX Ha JKEJI€300€TOHHEIX
CTOUKAaX U 3a3€MJICHHBLIX 10 KOHI[aM.

TpocoBble 3KpaHbl MOTYT IIPUMEHATHCSI U IS CHIDKCHIS HaIPSKECHHOCTU
AIIEKTPHYUECKOTO II0JIS Ha IPaHUIaX XKIJIBIX 3acTPoekK (Y CTeH KUIJIBIX 3JaHUil).

Hanps:xkeHHOCTH HOJIA IO JIUHIE IPpH IPUHUMAaeMBIX 0OBIYHO pacCTOSHH-
SIX IMPOBOJOB [0 3eMJIM JJ1 BcexX nuHuil CBH 3HaunTenbHO MPEeBHIIAOT AOIIYCTH-
MO€ I HaceJIeHHOII MECTHOCTH 3HaueHue - 5 kB/M. BBujy Toro, 4ro sToT HOp-
MaTHB PacIIPOCTPaHAETCSA TOJIILKO Ha BHORBL CTPOSAIIMECS JINHUM, B IIEPCIIEKTUBRE
CTaHEeT 3aTPYAHUTEILHBEIM BLEIBOJ TaKMUX JIMHUN OT KpyHHEIX 1OC m ASC, koTo-
pPhI€ PacIIONIOKEHEl B rOpoJax IIN IIocelKaX, TaK KakK IIpU 3TOM PacCTOSHUSA OT
IIPOBOJIOB JIMHUM JI0 3€MIIN JOJIKHEI OBITH HEe MeHee 12 m g JIOII 330 kB; 16,5 m
g JISII 500 kB: 22 m gnng JIBII 750 kB, YunTelBag Hanndne Ha IMINHAX CTaHIUIT
II BEIBOJAX JIMHHUII OOJIee HU3KIX HAIPSDKCHHI, B PAAE CIYYaeB MOXKET OKazaThCHd
SKOHOMUYHBIM OCYIIECTRICHHE TaKIX BEIBOJOB B BH/I€ KOMOMHHPOBAHHBIX JIMHHIL,
Yy KOTOPBIX IIOJ IIEIbIO O0Jiee€ BLICOKOI'O HAMNpPSKEHHIS PacloJIoXKeHa Ielb OoJiee
HI3KOT'O HAIIPSKEHUS CO CABUIOM CHCTEM HaIpskeHUil 1eren Ha 120° 3a cuer uz-
MeHeHMs (pa3upoBKN HIDKHEN 1enn (Hanpumep, 330/110, 500/220, 750/330). Bos-
MOJKHO TaKXX€ ICIIOJIb30BaHIE INHUI ¢ CIJILHEIM cOMMKeHUeM (a3, 3KpaHIpOBKa
JIMHUI U Jp.

B rycToHaceseHHOII MECTHOCTHU TaKI€ PEIIEHNI MOTYT OBITh IPHHSITHL 1 IS
BCEUl IMHNHU 3JIekTporepenaun CBH, Tak kak OHM HE TOJIbKO CHIKArOT HAIIPSKEH-
HOCTB IIOJISI, HO U IMOBBIMIAOT IIPOIYCKHYIO CIIOCOOHOCTS.

BTopuduHBEIM (paKTOPOM, OKa3EIBAOIIIM CYIIECTBEHHOE BIISTHIEC HA YCIIOBILT
paboOTEI B OXpaHHOII 30HE, IBISIETCI TOK, CTEKAIOMUN C IPOBOAMIIIEr0, HO M30JIH-
POBAHHOTO O0OBLEKTa IMPH NPHUKOCHOBEHUM K HEMY. BenmmumHa »TOro Toka JOJDKHA
OBITHL Oe30IlacHa JAJIS MEeCTHOTO HaceJeHH:, NpHuyeM HeoOXOJUMO YUUTHIBATH BO3-
MOJKHOCTBH COIIPUKOCHOBEHHS C ATUMH OOBEKTAMH HE TOJILKO MYJXKYHH, HO TaK¥Ke
KEHINUH 1 geTell. B ATUX ciydasx HCIHOJIB3YIOTCS aMEpUKaHCKIE JaHHKIE, COTJlac-
HO KOTOPBIM 0€30IaCHBIM JIJIS My KUUH SIBJISIETCA TOK 9 MA, JJIS :KE€HIIUH - 6,5 MA,
st geteir - 4.5 MA (kak yxe oTrmeuanock, ENV50166 ycranapiuBaer Ooiee

AOKYMEHT NOANWUCAH >Tax u 1,5 MA 171 HaceneHns).
SNEKTPOHHOW NOANMChLIO
Ceptuchukar:  12000002A633E3D113AD425FB50002000002A6 1111 HCJIIOBCKa OIIPCACIIACTCH HAIIPAKCHII-
Bnapeneu; UWebayxoea TateAHa AneKkcaHapoBHa

'TBEHO JIMHIII, DHpE,[[EHHEMDﬁ D6'BEMI—IE-IMH
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mapaMeTpaMll 00beKTa 1 aKTHBHBIM COIIPOTHBIEHHEM UEJIOBeKa. DTOT TOK DMIIU-
pHYECKU MOZKHO BEIPA3UTh KaK
I, =K,VE
I'me K, - xoappumnueHT popMbl 00bekTa, V - 00beM 00BekTa;, £ - HampH-

’KEHHOCTB I10JIs1 Ha YPOBHE 1,8 M HaJl 3eMiIen

Taxum oOpazoM, CTEKArOMNIl TOK IPOIIOPIINOHAIEH HAIIPSDKEHHO CTH IIOJIS 1
o0beMy oOBekTa. Hanpumep, npu HampszkeHHOCTH o 15 kB/m komOaiin CK-4 ¢
IIPUIEIIOM JaeT CTEeKaIOIHil TOK 6—6.5 MA, KpyIIHBIE aBTOOYCEL — 5 - 6 MA U T.
1., T. €. 3TOT TOK MOXET OBLITh OIIaCE€H JIJII JKEHII[UH U JeTell.

BrIlliecka3zaHHOE PErJIAaMEHTUPYET YCIIOBUA TPYJa U HaAXOXKIEHUS MECTHOIO
HAacCEeJIeHNd B OXpaHHO! 30HE NuHUM /50 KB U BBIIIE, B YaCTHOCTH, BCE CEIIbCKOXO-
3SIICTBEHHBIE MAIINHBI I MEXaHU3MEI JOJDKHEI OBITH 00OpYJOBaHEL JABYMS 3a3€M-
JSFOIMUMH HEeIIMHI ¢ YTSDKEJICHHBIMU Tpy3aMH Ha KOHI[aX JJIg oOecredeHUs I10-
CTOSHHOI'O KOHTaKTa C 3eMJIell 1 cOpachlBa€MBIMH 3arjIyOJISIEMBIMH 3a3€MINTEI-
MIL

CraegyeT OTMETUTh, 4YTO 3(MQEKTUBHBIM CpPEACTBOM OTrpaHHYECHHNS Ha-
MPSKEHHOCTH MOJISA II0J] BO3AYIIHBIMU JINHUSIMU 3JIEKTPOIIEpEAAUN SBJISIOTCS pPac-
TUTEIIbHLIE MAaCCUBEI. BEITIOTHEHHBIE N3MEPEHMS ITI0Ka3alli, YTO B 30HE CIUIOIIHBIX
PacCTUTEIHLHBLIX MAaCCUBOB BLICOTOU 3-4 M HaIPSKEHHOCTH IIOJIA O] JIMHISIMHI HE
OTJIMYAETCSA OT HAIPSKEHHOCTHU IIOJII 3€MJIM SICHOrO JHSA. B 30HE (PPYKTOBEIX Ca-
OB (S0JI0OHU, BUIIHN) C PaCCTOSHUAMU MEXKIY AEePEBLAMH 0-8 M HaNpPsKEHHOCTH
moJid 1ox BJI B MEXIYPAIBIX CHIDKAETCA B 2-3 pa3a II0 CPaBHEHUIO CO CIIydaeM
[IPOXOXKJIEHUA JIMHUM B IIOJIEBBLIX YCJIOBHSIX. B KpoHax IepeBbEB HANPSKEHHOCTD
I[10JI1 HE OTJIMYAETCS OT HANPSKEHHOCTU I10JIA 3€MIIN SICHOTO JTHS.

KOHTPOJIBHBIE BOIIPOCHDI:

1. Kakyro poJib UrparoT 3IeKTpUUecKHe Ipolecchl IpH (GyHKIIMOHIPOBAHIN
KHIBBIX OPraHN3MOB?

2. Kaxne oObeKTH SIBIIIIOTCS UCTOUHNKAMI SJIEKTPIUECKIX I MAaTHUTHBIX
rmoJieit Ha oObeKTax PNEKTPOIHEPTETHKH, B IPOMBIIIIEHHOCTH, Ha TPAHCIIOPTE, B
OBITY ?

3. B ueM 3akirouaroTcd MeXaHI3MbBI BO3ASIHCTBI SIISKTPHUUECKIIX 1 Mar-
HUTHBIX IOJICH Ha JKIBBIE OpraHU3MEI?

4. HazoBUTE HOpMAaTUBHBIE 3HAUEHIS HAIIPSIKEHHOCTEIH JIEKTPUUYECKUX I
MarHUTHBIX MOJIEH Ha pabounx MecTax I IS HacelIeHUs.

5. B ueM zakmrouaeTcs SKOJIOTMUECKOE BIUSHUIE KOPOHHOIro paszpsga?

6. B ueM coCTOUT BINSHUIS INHII AJIeKTponepeaunl Ha JIMHUHI CBI31?

IIpakmuueckas pabooma No

AOKYMEHT MOAIMCAH IHEepeUU U e2o obecnedenue
ANEKTPOHHOW NOAMUCHIO

Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



Ileab: m3y4uuTh IOKazaTenu kadecTBa snekTposHeprun (IIKDO) u BimsHue
KadeCcTBa Ha AJIEKTPOIPHEMHUKH, CICTEMEI AJIEKTPOCHAOKEHII I TEXHOJIIO-
rIYECKUE IIPOIECCHI

OcHosbl meopuu.

KadecTBO 5JIeKTpHYECKOH 5HEPrHH CYIIECTBEHHO BIHSET Ha PaboTy 3IeKTPOITPH-
EMHHKOB H HX TeXHHKO-3KOHOMHYECKHE IOKa3aTelIH. PacCMOTpHM THIIMYHEIE IIPHMEPEI Hera-
THBHOT' O BIHSHHS OTKJIOHEHHH 110 KaUECTBY BIIEKTPOSHEPT HH.

Kak n3BecTHO, OCHOBHOII Harpy3koil B 3JIEKTPUUYECKUX CUCTEMAaX SIBJIIFOTCH
AIIEKTPUYECKNE JBUTATEIN, KOTOPhIE COCTABIIIFOT OKOJIO 60 % Harpys3ku 3JIEKTpPU-
yecKux cucteM. [IoHMkeHNe 4acTOThl B CHUCTEME IIPUBOJUT K YMEHBLIIEHUIO CKO-
POCTH BpallleHUsI BCE€X BKIIIOUEHHBIX B padOTy anekTpoaBurarencit. Ilpu stom
CHUKAETCA IIPOU3BOAUTEIILHOCTE CBA3AHHBIX C HUMI MEXAHI3MOB, UTO BO MHOTHX
CIIydasx yXyJIIaeT UX SKOHOMHYECKHE IMoKazaTeNl padoTHl IIpHn 3HaUNTEIILHOM
[IOBLIIMICHUN YaCTOTEl B CUCTEME, UTO MOKET OBITh, HAaIIpUMEP, B CJIyUae yMEHb-
meHusd (coOpoca) Harpy3KH, BO3MOKHO IIOBpeXaeHNe 00opyoBaHusg. Kpome aToro,
ITOHIKEHHAS YacTOTa B 3IEKTPHUECKOIl CETH BINSET U Ha CPOK CIIYKOBI 000pYy10-
BaHI, COJIEPIKAINEro AJIEMEHTBI CO CTalbIO (AJIEKTPOJBUraTENIN, TpaHChOpMaTO-
PEI, PEAKTOPEL CO CTallbHEIM MarHUTOIIPOBOJOM), 3a CUET YBEIIMUSHNS TOKa HaMar-
HIUNBAHNA B TaKUX allllapaTaxX 1 JOIIOJIHUTEILHOTO HarpEBa CTAJIbHLIX CEPACUHII-

KOB.

[Ipn paGore maMIr HaKaIHMBaHHSA C ITOHMKEHHBIM IO OTHOINEHHIO K HOMHHAIEHOMY
HaIIpsDKEHHEM ITPOHCXOIHT YMEHBINEHHE HX CBETOBOIO ITOTOKA, a, CIIEAOBATEIIbHO, H CHIKE-
HHE OCBEINEHHOCTH padoueH IMOBEPXHOCTH. Tak, mpH HaIpsKeHHH, PaBHOM 0,9 Uyoy , CBETO-
BOH ITOTOK H COOTBETCTBEHHO OCBEIIEHHOCTH ITOBEPXHOCTH CHUKAFOTCA B cpegHeM Ha 40 %.
OTO IIPHBOJAUT K PE3KOMY CHHIKEHHIO ITPOH3BOJUTEIILHOCTH TpyAa padoTaroIiX B ITOMEIIE-
HISIX, HCIIOJIB3VIOINX JUISI OCBEINEHHS TaKHe JIaMITbl. ECIH HamnpsoKeHHE, ITOABOINMOE K
namiie HakanuBaHHS, PaBHO 1,1 Uyew, CBETOBOH ITOTOK H OCBEINEHHOCTH paboyel IMOBEPXHO-
CTH BO3pacTaroT MpUMePHO Ha 40 %, YTO OITITh K& HeOIar orpusATHO CKAa3bIBAETCS HA ITPOH3-
BOJHUTEILHOCTH TpyAa. OJHAKO IIPH 3TOM IIPOHCXOIUT H COKPaAIllEHHE CPOKa CITYKOBI JTaMIITBI
ITPHUMEPHO B 4 paza.

Pa0ora aCHHXPOHHBIX IBHIraTeleH 3aBHCHT OT HalPsSKEeHHSA Ha ero saxmMmax. Pac-
YETHI TTOKA3BIBAIOT, UTO CHIDKEHHE HAIIPsDKeHH I Ha 3akmmax ABuratensd Ha 15% Uuow IIpH-
BOJIUT K CHIDKEHIIO M, 10 72 %Mo

[Ipn CHIMKeHHH HaNpsKEHHS YXYIIMAeTCS M TaKas XapaKTepHCTHKa ABHTATENS, KaK
KO3(P(pHI[HEHT 3amaca II0 YCTOHUYHBOCTH, XapaKTEpPH3yeMbIH OTHOIIEHHEM MAaKCHMAalIbHOI'O
BPAIl[AOINEr0 MOMEHTAa K HOMHHAJIBPHOMY, KOTOPBIH PErTIaMEHTHPYETCS CTaHAapTaMH Ha
KOHKPETHBIE BHJIBI ACHHXPOHHBIX 3IeKTpojaBHTareined. [IpH 3HAUMTENbHOM CHIKEHHH
HaIlIPSDKEHHUS IBUrAaTElh B KOHEUHOM HIOIe MOXKET OCTAHOBHUTBRCA. B ciiyyae CHIKEHHS
HaIIPsDKEHHUS Ha 3aXKHMax JBHTaTells ITPH HEHM3MEHHON MOIINHOCTH YBEIHYHBAETCSI TOK, ITO-
TpeOisgeMbIl UM H3 ceTH. IIpH »TOM IpoHcXoauT Oollee MHTEHCHBHBIH HArpeB H3OIISLIH
JIBHTATEIS H COOTBETCTBEHHO CHIKAETCS CPOK €ro CIyKOBI. Tak, ecllM JBHTaTelb JUIHTENIb-
HOE BpeMs padoTaeT ¢ YPOBHEM HaIIPSKEHH I Ha ero 3axmmax, paBHOM (0,9 Uy, TO CPOK €T0
CIIyKOBI COKpalllacTcs MPHMEPHO BABOE. lIOBEIINIEHIIE HAMIPSDKEHHS Ha 3aXHMaxX 3JIEKTPO-

NOKYMEHT MOOMUCAH ~ 7 MOH UM peaKTHBHOH MOIIHOCTH.
SMNEKTPOHHOW MOANUCHIO X BIEKTPOTEPMHYECKHX YCTAHOBOK HX pado-
Comyr, FOWOUAERD HOSETBSHOONEAS . e oGt TEXHOTOTIECKOTO porteed
YaeMOH IIpH padoTe 3THX YCTAaHOBOK. lIpu
Nencrentened: ¢ 20.08.2021 no 20.08.2022  OTKJIOHEHHSX OT HOMHHAIBLHEBEIX RHAUSHIIL



MOJKET OBITH H ITOJIHOE PacCTPOHCTBO TEXHOIOTHYECKOTIO ITpOIeCcca.

DaKTHYECKOE HAIIPSKEHHE CYINECTBEHHO BIHMSET HAa KauyeCTBO CBapkH. IIpm cHu-
KeHHH HalpspkeHHs 110 0,9 Unom, BpeMs cBapkH yBenHYHBaeTcsa Ha 20 %, a IIPH BEIXOJIE €TI0
3a nipegiensl (0,9...1,1) Uy BO3HHKaeT Opak cBapHBIX HIBOB. [IOMHEIN Opak CBapHBIX INBOB
ITPH CBAapKe OOBIYHBIX METAJIOB HACTVIIAET ITPH BBEIXOIE HAITPSIKEHHMS 3a mpedenibl £ 5 %, a
ITPH CBapKe KOPPO3HOHHBIX H KapOIIPOYHEIX cTaneH - ImpH +10 %.

PaGora 31eKTpOIH3HBIX YCTaHOBOK IIPH ITOHIKEHHOM HAITPSKEHHH ITPHBOIUT K CHH-
KEHHIO MX TIPOH3BOIUTEIILHOCTH, ITOBBIINIEHHIO VAEIHPHOI'O Pacxofa AIEKTPOSHEPIHH H K
YBEITHYEHHIO Ce0eCTONMOCTH IIPOMYKITHH.

JI11s aHamm3a KadecTBa AJIEKTPOSHEPTUH BBIASINM HamOOJIEe 4acTO BCTpeE-
JaroI[ecsl] HEHOpMaJIbHEIE cUTyalun. CaMbIMU paclpOCTPAHEHHBIMU SBIIFOTCA:
IpOBaJIbl U MOJAbEeMEBl HAIPSDKEHHS, INTEJIbHBIE HCKaXXeHHS (OPMBI KPHBOU
HaIIpSHKEHUS, IIepeX0/JHBIE IPOIECCH] (PHUCYHOK 1 ).

[MOHHAECHHE [MTOBLIIIEHHS NEPEPRIB
HalpAHKcHHA HallpPHACHHA 'E'HI.‘.'L'T[:PDI:HEIEF:E{ﬂHIE’IH

| N i 2]
MePeXOIHbIE HCKAKEHHE WY OPHHB
NPOLECCh HaNpAKCHHA (notch)

PucyHox 1 — OCHOBHEIE clTyual YXYAIIEHNUA KauecTBa 3JIEKTPO3HEPTUN
JImuTenbHOE TTOBHIINIEHHE HIIH TIOHIDKEHHE HAIPSDKEHHS THTAIOMIEH CeTH ITPHBOIHT K CO-
KPAIEHHIO CPOKa CITY’KOBI JABHTaTeleH M HCTOYHHKOB IHTAaHHS. [TpH 5TOM ITOHIDKEHHE HaITp S-
JKeHHs OOllee HeXKemaTelbHO, TaK KaK 3HAYHTEIFHO BO3pacTaeT TOK Iorpebiennsa. Kpome Toro,
TIOHMKEHNE HAITPSDKEHHS THTAHIS MOYKET IMPHBECTH K HAPYINEHHIO PabOTHl KOMITBIOTEPOB H
MHKPOKOHTPOJUIEPOB H BEIXOIY 3THX CHCTEM H3 CTPOSL.
K Gomnee oTprijaTelIbHBIM ITOCIEACTBHAM ITPHBOIUT ITOTHOE ITPOITAJaHHe ITHTAIOIETO

HAaITPSDKSHHS.
KpaTkoBpeMeHHEBIE BCIIJIECKH H ITIPOBAJIBI HAITPSCKEHHS BBI3BIBAKOTCS IIEPEXOMHBIMH ITPO-
I[eCCaMH B BIEKTPHYECKOH CHCTeMe, IIPHYEM HX MOKHO Pa3/IelINTh Ha JBE IPYIIIHI:

1) HMITYIILCHBIE BCIUIECKH, BBI3BaHHBIE KOMMYTAI[HEH aKTHBHOH H aKTHBHO-
HHAYKTHBHOH Harpy3KH,

2) NepeXoJHbIe, KaK ITPaBIIIO, TapMOHHYECKHE ITPOLIECCHI, BEI3BAHHBIE KOMMYT ALl e
€MKOCTHBIX HaIrPy30K.

[lepexomHBIE IIPOILIECCHI COIPOBOJKIAOTCS BBICOKOYACTOTHBIMH ITOMeXaMH, IIpH-
BOJSINHMH K COOO 3IeKTPOHHOH aImapaTyphl. BeIllleck HanpsKeHHS MOJKET CTaTh ITPHYHHOM
BBIXOJAa H3 CTPOS MOTPeOHTENIS, eCIH He OyAeT IMpelycMOTpPeHa COOTBETCTRYIOIIAs 3amuTa. [1o
STOH IPHYHHE K KOMMYTAI[HOHHOH H OCOOEHHO 3aIl[HTHOH armaparype IpedbSIBISIOTCS ITOBHI-
IIIeHHbIe TPeOOBaHH S IT0 OBICTPOAEHCTBHIO H CEIIEKTHBHOCTH.

HerarnBHBIE BIIMSIHHS Ha CHJIOBOE 3JIEKTPOOOOPYAOBAHHE H H3MEPHTEIEHEIE ITPHOOPEI
OKa3bIBAIOT JIHTEIbHBIE HCKaKeHHS KPHBOI HampsokeHHS. OcoOeHHO cleyeT BRIICINHTh HCKa-
’KEHHS HaIIPSDKEHN S, HMEIOIHEe XapaKTep «3a3yOpHH» (notch), BEI3BaHHBIE KOMMYTAIHEH CHIIO-

PR T NOKYMEHT MOAMMCAH 7771 TTH T aX HOKQKCHIT.
INERTPOHHOM MOANMKCHIO [CKaXXEHUI KPUBON HAIpsKEHUS BOIN3H
CepTucukar:  12000002A633E3D113AD425FB50002000002A6 |
Bnapeney: lWebsyxoea TatbAHa AnekcaHapoBHa (€PpE3 HOJIb. OTH HNCKaKEeHIT MOI'YT BBI-

JOJOB MAJIOMOIIIHBEIX HMCTOYHIMKOB IIHTA-
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HITA, YCKOPCHHIC CTAPCHIA KOHACHCATOPOB, cOoIt JJICKTPOHHBIX HAdCOB, HAPYIICHIIC

paOOTHI IPUHTEPOB U APYTOIl allllapaTyphI.

OCHOBHBIM HOPMATHBHBIM JIOKYMEHTOM, Il C()OPMYIHPOBaHbEI TPeOOBAaHHSI K KaUECTBY
SIIEKTPHYECKOH SHEPTHH B SNEKTPHYECKHX CeTaX 001mero HasHaueHH, Seusgerca I OCT 13109-
97 «HopMbl KauecTBa 3IEKTPHYECKOH 3HEPIHH B CHCTEMAX 3NIEKTPOCHAOXKeHHI OOINEero HasHa-
yeHHSI». B coorBeTcTBHH ¢ 3THM ['OCToM 4acTh IToKa3aTelleH KauecTBa 3IeKTposHepruH (11KD)
XapaKTePHU3YeT IMOMEXH, BHOCHMEIE YCTAHOBUBIIIHMCS PEKHMOM PadOTEHI 3IIEKTPOOOOPYA0BaHHA
3HEProcHaOXaroIEH OpraHu3aiuil M IMTOTPEOUTENEH, T.€. BBI3BAHHBIE OCOOEHHOCTSIMIH TEXHOIIO-
THYECKOIr'0 IIPOIlEcCa IIPOM3BOJICTBA, IEpedadl, PaCIIPeeIeHHS H IIOTPeOIeHHs 3IIEKTPOSHED-
THi. K HHUM OTHOCSTCS OTKJIOHEHHS HAITPSOKEHHS M 4YacTOTHI, MCKaKEHHS CHHYCOHJIAIbHOCTH
(pOpMBI KPHBOH HAIIPSKEHHS, HECHMMETPHS H KOoJIeOaHH HallpspKeHHS. 111 HX HOPMHPOBAaHHS
['OCToM ycTaHORIIEHEI JOITYCTHMBIE 3HaUeHH I [IKD.

Hpyrasg yacts 1IKD XapaKTepH3yeT KpaTKOBpPEMEHHEIE ITOMEXH, BO3SHHKAIOIHE B BIIEK-
TPHYECKOH CETH B pe3ylbTaTe KOMMYTAI[HOHHEIX ITPOIIECCOB, IPO3OBBIX H aTMOC(EepHBIX SBIIE-
HHI, pa0OTHl CPEACTB 3aIllUThl H aBTOMAaTHKH B ITOCIIeaBAPHIHBIX peXuMax. K HHM OTHOCSTCH
ITPOBAJIBI M HMITYIIbCHI HAIPSIKEHHS, KPaTKOBPEMEHHBIE IIEPEPHIBBI 3JIEKTPOCHAOXKeHHS. (114
stix IIKD momycrmMeixX uncineHHBIX 3HaYeHHH ['OCT He ycraHaBmeaeT. OJHAKO, ITapaMeTPhI
3THX [TKD IOMKHBEI H3MEPSITHCS M COCTABIIATh CTAaTHCTHYECKHE MACCHBBI JAaHHBIX, XapaKTepH-
3VIOI[HE KOHKPETHVYIO BJIEKTPHUYECKYIO CETh B OTHOIIEHHH BEPOSTHOCTH ITOSBIIEHHS KPaTKOBpE-
MEHHBIX ITOMEX.

Eciu IIKD He coorBeTrcTBYIOT TpeboBaHHSIM ['OCTa, TO NpeAbaBISIOTCS IIPETEH3HH K
IIOCTABIIHKY - SHEPreTHYECKOMY IIpeAIpusriro. B 1enom 1IKD onmpeaernstor CTENeHh HCKaXe-
HHS HaIPsKEHM S 3IEKTPHYECKON CETH 3a CUET KOHAYKTHBHBIX ITOMEX, BHOCHMBIX KaK SHEPT O-
CHAOXKaIOIIeH OpraHu3alieH, TaK M ITOTPeOHTETISIMH.

ClHenyeT OTMETHTh, YTO IpodjieMa KaudecTBa SEKTPOSHEPIHH B OTEYECTBEHHBIX SIIEK-
TPHYECKHX CeTSX KpaiiHe crieln@iyHa. Tak, BO BceX IIPOMBIIIIEHHO Pa3BHTBIX CTpaHaX 3araja
ITOJIKITFOYEHHE MOIIHBIX HEJTHHEHHBIX HAaIPY30K, HCKaKarOIIHX (pOopMY KPHBBIX TOKA H HaITpsDKe-
HHS 3IIEKTPHYECKOH CeTH, JOIMYCKAaeTCa TOMBKO IIPH COOMIOAeHHH TPeOOBaHIII IT0 00eCIIEYEHHTO
[IKD o IIpH HAJIHYHH COOTBETCTBYIOIHX KOPPEKTHPVIOIHX YCTPOHCTB. IIpH 3TOM cymMMapHas
MOIITHOCTH BHOBh BBOJAHMOH HEIIMHEHHOH HArPy3KH He JOJIKHA ITPEBBIMIATE 3-5 % OT MOIIHOCTH
BCEH HAIPY3KH SHEProKOMITaHHH. MHas KapTHHa HaOro4anack B BIEKTPHUECKHX CETSIX OBIBIIIE-
ro Coserckoro Corosa, re TakKue IOTPeOHTEN ITOAKIFOYAINCh JOCTaTOYHO XaOTHYHO. Harpu-
MEP, Ha MOMEHT BBOJIa B pabOTy 3JIeKTPOIHM3HEIX KOPIIYCOB bpaTcKoro alrOMHHHEBOTO 3aBOJA,
SIBIISTFOITIIETOCSI MOIITHBIM HCTOYHHKOM HCKaKeHHI, 0 CyMMapHas MOIITHOCTh COCTaBIIsIIa Ooree
30 % or mormHOCTH Imorpedurened « UpKyTCcKaHepro». AHaIOrHYHas KapTHHA HaOIxo1aaach M
ITPH TIOJKIIFOYEHHH HOBBIX TSATOBBIX ITOACTAHIMH barkamo-AMYPCKOH MarHCcTpaiy, Harpyska
KOTOPOH SBIISIETCSA HECHHY COHAAIbHOH, HECUMMETPHYHOH H Pe3KOIIEPEMEHH OH.

[Ipu 3TOM IIPOMBIIIUIEHHOCTBIO IIPAKTHYECKH HE BBIMYCKAINCh HEOOXOAUMBIE CPEIICTBa
noBeineHHsS [IKD (b TpOKOMIIEHCHPYIOIHE, CHMMETPHPYIOIIHE, MHOI'O() YHKIIHOHAIILHEIE
ONTHMH3HPVIOIIHE YCTPOHCTBA H Jp.). B pe3ynbTate 3NeKTpHUYecKHE CETH POCCHH OKazallHCh
TIEPEHACHIIIIEHHEIMI HCKAXAOIIHM 000PYIOBAHHEM.

B oTnembHBIX permoHax, B YacTHOCTH B BocTouHoit CHOHpH, c()OpPMHPOBAIHCH YHH-
KaJIbHEIE TI0 CBOEH MOIINHOCTH H CTEIleHH HCKaKEHHOCTH KPHBBIX TOKA H HAITPSKEeHHSI KOMITIEK-
ChI 3JIEKTPHUYECKHX CETEH SHEPrOCHCTEM M PACIIPEIEIIUTEIILHBIX CEeTeH IOTpedHuTeNnel H CVIIE-
CTBEHHO OOOCTpHIACh ITpoOjIeMa 3JIeKTPOCHAOKEHHS IOTPeOHUTENEeH KauyeCTBEHHOH SIIEKTPO-
SHEPTHEM.

CoOmoicHIe SHEProCHAOXKAIOIMIMMH OpraHH3al[HsIMH M ITOTPeOUTEIISIMH TTOKa3aTelleH
TAVAATRA ATATTERANTIAnTIRT srannamansT nvatrarartl e TOJIBKO TOIUIMBHO- SHEPreTHYECKHUE PECYP-

NOKYMEHT ANOONMUCAH
BNEKTPOHHOW NMOaNmchIO CYPCOB, HaCTh KOTOPBIX ITPH ITOHHACHHOM Ka'ic-
Ceprudmkar: 12000002A633E3D113AD425FB50002000002A6 [ VTHIIH3HPYEMYIO IIPOAYKIHIO.
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NeiicTeiTeneH: ¢ 20.08.2021 ne'20.08.2022 IIK5 ykasaHHBIM HOPMaM ITPOBOIHTCS B TEYe-



HHE PacYETHOIO TepHOAa, paBHOro 24 yacaM. KauecTBO 3IeKTPOSHEPTHH XapaKTepH3YeTcs Ia-
paMeTpaMH peXHMa B y3J1aX 3JIEKTPO3HEPreTHYECKOH CHCTEMEL. B YHCIIO 3THX ITapaMeTpPOB BXO-
ISIT 4acToTa M HalpsokeHHe. Yacrtora SBiIsgeTcs OOINEeCHCTEMHBIM ITapaMeTPOM H OITPEEIISeTC
0allaHCOM aKTHBHOH MOIITHOCTH B CHCTeMe. 1IpH BO3HHKHOBEHHH Je(HIINTa aKTHBHOH MOIIH O-
CTH B CHCTEME ITPOUCXOINUT CHIKEHHE YaCTOTHI JO TAKOI'O 3HAYEHHS, IIPH KOTOPOM VCTaHaBIIH-
BAETCS HOBBIM OanaHC BhIPaOaThIBAEMOH H ITOTPeOIISIEMOH SIEKTPOSHEPrHH. [IpH 3TOM CHHIKe-
HHE YaCTOTHI CBS3aHO C YMEHBIIEHHEM CKOPOCTH BpallleHHS SIEeKTPHYECKHX MAIlMH H YMEHb-
IIeHHEM HUX KHHEeTHYECKOH SHEPIrHH. OCBOOOXKIAIOMANACS ITPH 3TOM KHHETHYECKAsa SHEeprus Hc-
ITOIB3YETCS I ITOAJAEPKAHNS YacTOTHL. 1I0ATOMY YacToTa B CHCTEME MEHSIETCS CPaBHHTEILHO
MegneHHO. OnHako, ITpH Aedroiure akTHBHOH MoImHOCTH (Oomee 30 %) uyacToTa MeHSIETCH
OBICTPO H BO3HHKAET 3(P(PeKT «K MTHOBEHHOI 0» H3MEHEHHS YaCTOTHI - «J1aBHHA YaCTOTBI».
HanpsoxeHne B y3iie 3IEKTPO3SHEPreTHYECKONH CHCTEMBI OIpelenseTcs OalaHCOM peak-

THBHOH MOIIIHOCTH ITO CHCTEME B I[EJIOM H OallaHCOM peaKTHBHOH MOIITHOCTH B Y3IIe JIEeKTPHY -
CKOH CEeTI.

['OCT 32144-2013 ycranaBnmuBaeT 11 mokazaTeneil kauecTBa 3IIEKTPOIHEP-
I'IH: YCTAaHOBUBIIEECI OTKJIOHEHNE HAIIPSHKEHI, pa3zMax M3MEHEHI HaIPsDKEHI,
no3a ¢guukepa; Ko3(pPUITUEHT UCKakKeHIsT CUHY CONIAaIbHOCTH KPUBOIT MeX Iy (pas-
HOTO ((pazHOTrO) HANpsKEHII, KO3 PUIIUEHT N-0lf rapMOHNYECKOIl COCTaBJISIEOIIEH
HaIIpsKEHN, K03 QQUIIIeHT HECUMMETPUH HaIlpshDKeHUIl 1o oOpaTHOI MOCJIe10Ba -
TEIbHOCTH, KOA(p(PUIHEHT HECUMMETPHH HaIIpsSKEeHHII II0 HYyJIEBOM IIOCJIeqoBa-
TEJILHOCTIH, OTKJIIOHEHIE YaCTOTHl, JJINTEILHOCTE IpOoBajla HalIPSKECHUS, IMITYJIbC-
HO€ HallpspkeHHne, K03 QQUIIIEeHT BpEMEHHOTO IIepeHAIIPSIKEHUS.

KOHTPOJIBHBIE BOIIPOCHI:
1. HazoBuTe 0CHOBHBEIE CIIyUal YXYAIICHNS KaueCcTBa 3JIEKTPOIHEPI I
2. HazoBuTe OCHOBHBIE ITOKA3aTEIIN KayeCTBa 3JIEKTPOSHEPTUN
3. OxapakTepU3yNTe BINSHUE KaUeCTBa JIIEKTPUUECKON SHEPTUH Ha 3JIEK-
TPOOOOpPYydJOBaHIIE

5.1. IlepeyeHb 0CHOBHOM H JOIOJIHHTEILHOH JHTePATYPbI, HE0OX0HMMOI /1A 0CBOEHHS
JUCIHHILIHHbI
5.1.1. IlepeyeHb OCHOBHOH JIMT €PATYPHI:

1. Oscsammunkos, A. I'. DieKTpoMarHHTHAs COBMECTHMOCTD B SIIEKTPOSHEPTETHKE | YUeOHHK /
A. I'. OBcsaHHHKOB, P. K. bopucos. — HosocuGupck : HoBOCHOHPCKHI TOCYIAapPCTBEHHBIH TEX-
HUYECKHH YHUBEPCHTET, 2013. — 194 ¢. — ISBN 978-5-7782-2199-4. — TeKCT . 3IeKTPOHHBIN
// DnexrpoHHO-OMOmoreyHagd  cucremMa IPR BOOKS :  Jcaiitr] —  URL:
http://www.iprbookshop.ru/47704.html

2. DIeKTpOMarHHTHASA COBMECTHMOCTD B SIIEKTPOIHEPIETHKE | yueOHOoe rocobne / A. @. I1la-

tanoB, M. H. BoporHukoB, M. A. Macrenanenko [u ap.|. — CrtaBpomons : CTaBpOIOIbCKHH
TOCYAAPCTBEHHEIN arpapHblil YHHBepcHTeT, AI' PYC, 2014. — 64 ¢. — ISBN 978-5-9596-1058-
6. — TekcT : aneKTpoHHEIH // OnekTpoHHO-OHOMHoTeuyHass cucTemMa IPR BOOKS : [caiir]. —

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

5.1.2. IlepeuyeHb JONMOJHHT €JILHOU JIUTEPATYPbI:

] "'T"'"""'nﬁ@ﬁEﬁ{ n%,uﬁﬁéﬁl'-l"'" [TTITITTIT T BMECTHMOCTE B AIIEKTPHUYECKHX CETAX . yueOHOEe

SNEKTPOHHOW MOAMWMCLIO 4. — MuHck ; Beinmimmnag mxomna, 2012, — 197

:sg;";f:f“ Ej;fﬂifj;ﬁg; fﬁ:i;:jiﬂ:mmmmﬁ (TPOHHBII1 // DIeKTPOHHO-GHOIHOTEUHAsI CHCTe-
| rbookshop.ru/20304.html
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5.2. IlepedeHb Y1€0HO-MeTOAHIECKOr0 odecievYeHn sl CaMOCTOSAT eJIbHOH padoThI 00Y4aK0-
IUXCS 110 JHCITUILTAHE

1. Metoamdeckne peKOMeHAALIHMH JJIS ITOATOTOBKH K ITPAKTHYECKHM 3aHSITHSM.

2. MeToamyeckne peKOMeHAALMH IT0 OpraHH3aI[iH CaMOCTOSTEIIbHOH pa00ThI CTYAEHTOB.

5.3. IlepeueHnb pecypcoB HHPOPMAIHMOHHO-TEJIEKOMMYHAKAIHOHHON ceTH «HTepHeTY,
He00X0MMbIX /ISl 0CBOEHHS JHCIIHILTHHbI

1. http://www.biblioclub.ru -ObC "YHuBepcuteTcKast OHOIHOTEKA OHIANH"

2. http://www.iprbookshop.ru/ - OnekTpoHHO- 6ubnuoreuyHas cucreMa IPRbooks

3. http://e.lanbooks.com - SIeKTpPOHHO-OHOIHOTEYHAS CHCTeMA JIaHb

1. http://docs.cntd.ru/ dneKTpoHHbIA pOHA NPAaBOBOW M HOPMATUBHO-TEXHWUYECKON AOKYMEH-
Taumm TEXSKCIEPT

2. MNMpodeccrnoHanbHble cnpaBoYHble cuctembl TexakcnepT http://vuz.kodeks.ru/
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MUHUCTEPCTBO HAYKU U BRICIIEI'O OEPA30OBAHUS
POCCUNCKOU ®EJEPAIINU OEJEPAJILHOE TOCYIIAPCTBEHHOE
ABTOHOMHOE OEPA3OBATEJILHOE
YUPEJXJIEHUE BBICIIIET'O OBPAZOBAHUSI
«CEBEPO-KABKA3CKUWU ®EJEPAJILHBINA YVHUBEPCUTET»

[Iaruropckwit HHCTHTYT ((romian) CKOY

MeTtoauueckue yKazaHusl

ITIO BBEITIOJIHCHIEO KDHTpDHLHDﬁ pHGDTBI

10 JUCITUIIINHE «O)

CKTPOMAITI'HUTHAAN

COBMECTHUMOCTE B
SJIEKTPOSHEPI' ETUHYECKHWX CUCTEMAX»

IUL CTYJIEHTOB HallpaBJIEHUS IIOJATOTOBKI
13.03.02 SnexTposHepreTuka 1 3JIEKTPOTEXHIIKA
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O0imne TpeSoBaHHA K BREINMOAHEHHIO paloTEI H
ohOopMAEHHIO OTYETA

1. OtueT mo pabore ochopMageTca Ha AHCTaxX hopMAaTAa
A4, Ha OOHOH CTOPOHe AHCTA. Ha mepBoM (THTYABHOM AHCTE)
YKA3bIBaeTCd HA3ZBAHHE YVHHBEPCHTETA, KA(PENPhl, TIPEIMETA,
HasbaHHe (TeMa) KP, HoMep BapHanTa H rol BBIITOAHEHHS pa-
borel. Tarkxke ykaszesiBaeTca P.H.0. npenomaBaTead, rpymnmna,
$. 1.0, cryaenTa. OTueT MoXKeT OBITE KAK PYKONHCHBIM, TAK
H MAIITHHOITHCHBIM.

2. OT4eT DOoAZKEeH COOepzEAaTh.

- IOAHBIH TEKCT 3a/laHH g,

- OMHCATEABHYIO 9ACTE [IOCTABACHHOH 3aaYH;

- PACHETHYIO cXeMy (DHABTPA;

- BCe IIPOMeXYTOYHBIE Pe3VAPTATEI pacdeTOoB ¢ VEA3AHH-
eM eIHHHI] H3MepeHHd;

- TpahHYeCKHEe Pe3YARTATHI pacdeToB (AYX);

- BEIBOOEI ITO paboTte.

3. PacdeT OpoH3BOAHTCA B KOMIIACKCHBIX BeAHYHHAX,
0ba3aTenbHO YEA3BIBATE €HHHIIEI

H3MepeHHH.

4. Ilpn HcHnoAs30BaHHH [OIIOAHHTEABHOH AHTEPATYPHI
YKA3ATh CCHIAKH H IPHBECTH COHCOK AHTEPATYPEL.
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BBEIEHHE

JAEKTPOMATHHTHA" coBMecTHMOCTE (JMC) aBageTca co-
BPeMeHHBIM TOHATHEM, OOBEIHHAWIIHM 3AEKTPOMATHHTHEIE
ABACHHY, TAKHEe KaK pPagHOoIIOMeXH, BAHAHHY HA CeTb, IIepe-
HATIPAREHHT, KoAeDAHHA HANMpPIKeHHd CeTH, TApA3HTHERIE
CcB43H, (DOH IIPOMBIIIAEHHOH YaCcTOTBI H T.A0. B IIocaemHee
BpeMa Bompockl JMC Daaromapd NDpHMeHEHHIO MHEPOIAEK-
TPOHHWKH B CHCTEMAX ABTOMATH3AIIHH, a TAKIKE H3-3a MMOBCE-
MECTHOIO VBEAHYHBAIOIIETOCH SACKTPOMATHHTHOIO 3arpasHe-
HHA OKPYIKAKIIEH cpelbl TpHobpeAld ocoboe 3HAYEHHE.

[lo cBoeMy comepiKaHHIO OHCUHIIAHHA 0DBEeOHHAST H3V-
YeHHE CIIOCODOB H CPENCTE DOPBOBI ¢ paTHOTIOMEXAMH; BO-
OIpPOCEl HOPMAABHOTO (PYHEIIHOHHPOBAHHA 3NACKTPOHHEBIX CHC-
TeM H KOMMVHHEAIIHH, CHCTEM ABTOMATHEH, CeTEeH H IIpO-
MBIIIACHHBIX NpPeJIpHATHH. H3ydeHEHe AOHCOMIOAHHBI JASK-
TPOMATHHTHAS COBMECTHMOCTE B SACKTPOSHEpPTreTHKE' IIpemy-
CMATPHEBAET PACCMOTPEeHHE CASOVIOIIHX TeM:

- AEKTPOMATHHTHAS 0DCTAHOBKA HA 0DBEKTAX SAEKTPO-
SHEPTeTHKH,;

- HCTOYHHKH IIOMEX;

- YYBCTBHTEABHBIE K TIOMEXAM 3ASMEHTHI;

- KAHAABI [IepeladHd IIOMEeX;

- YPOBHH TIOMEX;

- TOMEXOYCTOHIHBOCTH;

- METOOEI HCIIBITAHHH H CEPTH(MHEAIIHH 3AEMEeHTOB BTO-
PHYIHBIX IeMeH HA MOMEeXOYCTOHIHBOCTD;

- BAHHHHE I[I0ASH, CO3JABAeMEBIX VCTPOHCTBAMH 3ACKTPO-
SHEPTETHEH HA ODHOAOTHYECKHE 0DBEKTHI;

- HOPMBI [I0 AOIOYCTHMBIM HaIpPsKeHHOCTHM 3ACKTpPHYE-
CKHX H MATHHTHBIX NOA€H IPOMEIIIASHHOH Y9ACTOTEI OAS IIEp-
COHAAA W HAceaneHHd, 3akoH PP ob s3AeRTpOMATHHTHOH CO-
BMECTHMOCTH.

B HacTogmewm yKaszaHWH MpPHBEIeHA B KOHCIEKTHBHOM
IopdaKe TeOopHH, Kacamladcd NpelcTaBACHHS HMIIYABCHBIX
TOMeX B YACTOTHOH ODAACTH, OIpefeAeHHT QOPMEI HMITVABC-
HOH TIOMEXH MO0 €€ CNEKTPAABHOH MAOTHOCTH paclpeleAeHHd
AMIIAHTYI, OLIEHKH VPOBHEH HANPSKEHHOCTH SACKTPHYESCKOTO
W MarHUTHOTO ToaeH mo meTony [llearyHoBa (MeTon TOAHBIX

COIIPOTHEASHHH|, B IIPOCTPAHCTBE 3IKpaHa. Kpome 3TOrO B

LOKYMEHT NOAMVUCAH ”
SNEKTPOHHOW MOANUCHIO E BBIIOAHCHHIO HKOHTPOAD
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TEOPETHYHECKHE CBEJIEHHA K
BBIIIOAHEHHHKO PABOTBI Ne 1

1. ¥YPOBHbB IIOMEX H KO3$PPHIIHEHT 3KPAHH-
POBAHHA

[Jad EoaAHYeCTBEHHOH OLEHKH JSAGKTPOMATrHHTHOH CO-
BMECTHMOCTH I[TOAB3YVEITCH AOTAPH(DOMHYECKHMH MacinTabaMmm
SAEKTPHYECKHX H MATHHTHBIX BEAWYHH. PazangamwT aorapudM
OTHOIIIEHHA YPOBHEH H CTENEHH TIepedadH TTOMEXH.

[[puMeHAad AeCcATHYHEBIA AOTAPHGMM, OIPEeleAHM B JEIH-
beaax HanpszKeHHe, TOK, HANPEZKeHHOCTEb IIOAEH, MOIUHOCTE,
NpHHHUMAYE 0OAa30BEIMH BEeAHYHHAMH, COOTBeTcTBeHHO Up=1

MEB, I= 1 MgA, E~1 MeB/M, Ho=1 MmxA /M, P=1 nBr:

N , f j_ -' /! E - \ ; ] 5
=20 lg‘—f . 1=20-1g ;‘-‘L e=20-1g = | H=3g.1g‘£ |
U, ) 1, E, | H,
p-101d 2x 1
|'-";'EE|.,J'- ( . ]

[TprMenaa HATYpPAABHBIH AOTAPH(PIM, MO¥KHO TPHHHMAM
Te e DA3Z0BBIE 3HAYEHHT ONPEdeAHTE AHAAOTHYHEBIM 0oDpazoM
OTHOLUeHHe BeaHdHH B Henlepax (1 Ho=8,0860 ob).

YpoBHEM IOMeX HASBIBAIOT OTHOCHTEABHOS SHaAYeHHE

IIOMEXH, IIPH 3TOM IIpEAEA €€ JOIIVCTHMBIX }FPGEHEf{ OITpEE-

agioT B ctaggaprax DIN/VDE, TOCT, OCT.
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METO IMTOAHBIX COITPOTHBAEHHH

[ToMeXomogaBAeHHEe *EpaHa XapaETepH3VeT CTelISfHb &0
FANMHTHOTD JeHCTBHA, 0HO IAlle BCelD VEAIRIBASTCH B (hVHE-
OHH “IAcCTOThEI B JelHOeAAX HAH HellepaX 5T0, TAK HASLIBae-

MBIH, Ko=sdxpHIIHEHT SEKpaHHpOBAHHHA:

."'E ™
3=E{l-]g‘—l
E, |

H,
H

3 =20-1g

..-_--_-..
]

...__- — -_._-.
1.k

Beanmmaael E B H B cayiiae NepeMeHHOIO SASETPOMAT-
HHTHOTO IIOAS CEA3AHBI MEFIY CoDOH NOCPedCTEOM BOAHOBOTO

CONMPOTHBASHHA Cpeabl £

'
E . _|E-E&
/I-f_i_“lu' %'a“-:-' (3.1)

AmasnHTHIEeCEHH pacieT >KPAaHHPVIOIONETC MAcHCTBHSA
SAEETPOMATHHTHRIX SEpPaHOB TpebyeT pellleHHA VpaBHEeHHH
MarcBeana maa obaacTeH BHYTPH H BHe >EpaHa, a TAKSEEe B
caMoH ero cTeHEe. OOHAKO, 3TOT MeTOO MaTeMAaTHIeCKH TpV-
MOEMOE, IIOSTOMY H He MOAVIHA INTHPOKOTD paclpoCcTpaHeHHH,

[asg ORICTPRIX HODpakTHIecKEHX oneHoE [lleakyHoOER paspa-
boTaan mpocToH conocob ompensacHHA KoaxdxpHITHEHTA 3aTyXa-
HHH, KOTOPRIH OCHOBAH HA aAHAAMOTHH C paclpocTpaHeHHEM
SNEETPOMATHHTHRIX BOAH B 2ASKTPH'ISCKH OIAHHHBIX OIBVXEIIPO-
BOOHEIX AHHHSX. JTH BOAHBI HSBASHKTCH PACIIpOCTPAHSHIIITH-
MHCH BAOAL IIPOBOMANTHX AHHHH TEM-BoAHAMHE (3ASKTpOMAr-
HHTHBIE BOAHBI C BeKTOPAMH HANPMEEeHHOCTEH SACKTPHTIS-
CEOTD H MATHHTHOTO moaeH E H H, opHeHTHPOBAHHBIMH IISp-
NeHIHEVASDPHO K HaIpaBASHHK) PACIpOCTpaAHeHHS), TAK *ITO

paspaboTagHBIe OAS HHX (pOpPMAABHBIE MeTOORI HeTPVIHO IIe-
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pPeHeCTH Ha MAOCEHEe BOAHBI B CBODOOHOM IIpocTpaHCTBe. He-
0DXOMHMO MPOCTO SAMEHHTE E VPABHEHHAX EOMIIACKCHBIE AM-
MDAHTYVORI BXOOHOTO H BRIXOODHOTD HANPEMESHHS, BXOJHOTO H
BRIXKOOHOTO TOEA EOMIACKCHEIMH HAMPSEeHHOCTAMH SASK-
TPHIECKOrD H MATHHTHOTO IIOAESH.

ObImHE KozddxhbHIOHeHT 3aTyXaHHg SASKTPOMATHHTHOTO
sEpaHa COCTOHT H3 KoxuxpbHIIHeHTA 3aTVXAHHA BCASICTEHE
OTPpasKeHHS HAa MpaHHTIHEIX HAaocKocTax P, KoadhHIIHeHTA 3a-
TYXAHHA H3-3a DOTAOOIEHHS B CTeHEe sKEpaHa IT (mepexon

SHEePTHH 2ASETPOMATHHTHOTO I[IOAS B TeIIAO), KOppPeKTHRVEH!-
miero KoschdHmHEeHETa B, VIHTBIBAKIIIETD MHOTOKPATHRIE BOA-
HEI OTPasKeHHA BHYTDH sKpaHa:

I=FP+ Il + B. (3.2
PaccuvoTpHM pactieT EamOoro H2 EOMIIOHEHTOE B OT-

IeARHOCTH.
KosdubHIHeHT 3aTVEAHHSE BCASMCTEHE OTPANKEHHSH. JTOT

EoappHIIHEeHT COCTOHT H3 JEVX COCTABASIOIIHE, OHH 00OyCAOB-
ASHEI JEVMA IPAHHTHBEIMHE TIAOCKOCTAMH - CHApPVIKH H BHYTDH
skpada. [[pH YVCAOBHH, "ITO BOAHOBOE COMPOTHBASHHE BHEIII-
HeH 0DAACTH Fsm 3HA'TTHTEABRHO DOABINE BOAHOBOTD COIIPOTHB-
ASHHS MaTepHAaAA CTEHKH sKpaHa Zs DoARIIA" “TacThk SHEeprHH,
IPHXOOAIEHCHE HA TPaHHTHVE [OAOCKOCTE CHApPVEEH SEpaHa
oTpazkaeTcHd oDpaTHO K HCTOTHHEY. OTHOINeHHEe HAIpAIEeH-
HOCTEH SASETPOMATHHTHOTO IIOAS IIAJAKIEH H IIPOIIe neH
BOAH oIIpedendeTcHd popMyAOH:

Esm  (Zam+Zs)

Eomy | 2-Za 3.3}

AHANOTHTHEIM 00pa30M 3T0 OTHOIIEHHE OOpeleAHTcH H
HA BHYVTPEHHeH CTeHEe SKpaHa - HAa BHYTPeHHeM IOTPaHHTI-
IOKYMEHT MOAMNVCAH

SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Heincreutened: ¢ 20.08.2021 no 20.08.2022



HOM CAOE, EFT-!I]'-IE.PEGE EAHAHHEe OTPAESHHH MOAHO IIOAVIHTE
H3 COOTHOIIIEeHHH.

Esr  (Zsw +Z5) .
Esg  4-(Z3+Zsm)" (3.4}

. &
Beena obozgaenne K = MAB aTa opMyAa IPHHEMAST BHII:

Epyy  (1+K)

Ezyy 4K - (3.5

[Nepexona E AoTapHchMHEISCKHM XapaKETepHCTHEAM ITOAV-

"TacM BEIpASHHE AT KoodhdhHITHeHTA 3ATYVXAHHS BCASCTBHE
OTpazKeHHT:

: (3.6)

AAH eT0 OoITpeldeAceHHH HEDﬁKDﬂJ—MD JHATE BOAHOBBIZ2 COIIPDO-
THBAEHHH.

BoAHOBOS COOpOTHEASHHE B OPROCTRAHCTEE HCTOTHHEA
ODOMeXH OAH JAALHeH 30HEL

Zem=Zo=377 Om, (3.7)

AL DAFCEHEeH 30HEI B BEICOKOOMHEIX I[TOARY:

A 0.018
EH:Eﬁ-E-,T-r= r-f o (3.8)
[IOKYMEHT MOAMNUCAH
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E HH3EOOMHEIX IIOAHK,

M. .
Zpn =Zy —— L =79.10% 7. F (3.9)

.
s

Boamopoe COIIPOTHEACHHE CTEHEH SEPAaHA.

I -
| P - -

33=M|{5+f-1%-£}r (3.10)

a IIPH YVCAOBHH, "ITO TOAIITHHA CTEeHEH boarITe I‘J‘L}TEE]-]LI ITpO-
HHEHOBEHHH.

l7-o-

EE:\'I —. (3.11)

BripasaM KosdypHIIHEeHTE 3aTyXaHHS BCASICTEHE OTpa-
FeHHH "Iepes NapaMeTphl MATEpPHAAA SKpaHa H TaCTOTY:
1) Jdanenan zoHa:

-y
P, =108-10-lg (3.12)

g, °?

2] snexmpuuecxoe none e DnwkHell 30HE!

3 _2
u-f-r

.
3] MmasHumHoe none e OnurKHel 30He!
u
2
f-o,-r >
Tfle 1 - PACCTOHHHEe OT HCTO'IHHEA [IOMEeXH, M;
f - =1actora, MI';

P =75-10-1g (3.14)
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O - OTHOCHTEeABHAH VAABHAH SAESKTPOIIPDOBOOHOCTE, 34
ﬁﬂEDEjTH} INIPHHATA SABKTRPOIIPOBOIHOCTE MeTH.
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KozdvbHIIHeHTE] 3aTYVXAHHA BCASICTBHE HMOTAONIEHHS []
OMHCBIBAIOT SECIIOHEHIIHAARHOEe ocAabDAcHHEe MAOAIOIEH BOA-
HEI OpH DPOX0KISHHH CTeHKH SEpaHa TOAIIMHOH d:

E gy d

=g"

Eomir . (3.16)
B asorapHcpMETIEcKHR BEAHTTHHAX [IOAVIASM:

5 =20-1g—2BIL (3.17]

- Eoqpg

YIHTBIBAH, fITO ¢=+7 f-U4-¢ [oAyIaeM Oad KoachdbHIH-

EHTA 3aTyVEAaHHA BCAENCTEHE INOTAOITIEHHH.

[Lp=1314d-|f - (3.18)

rge 1 H O; - OTHOCHTeABHAH MarHHTHAH [IPOHHIIAEMOCTE H OT-
HOCHTEARHAaA VASALHAS 2ASKTPOIPOBOIHOCTE COOTEETCTBEHHO,
1acToTa [ BRIpameHa B M.

Kopperuma gosxdvbHIIHeHTA 3aTVXaHHEA OPH MHOTOEDAT-
HOM OTpazkKeHHH B BOAHLI B CTeHEEe 3KpaHAa OCVIIECTBASSTCH
Ha OCHOBAHHH (pOopMyALL

_ {E- - IF 2-¥-d
T S I I 1'..|| .'I i £ a8 et
nnwﬁuﬁf NOONVUCAH MASKCHEBEIH KosduhHITHEHT pac-
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SAOJAHHE OAA BBIIIOAHEHHA

1. [lagel mapaMeTphl MAOCKOTO SEpaHA: OTHOCHTEABHBIS
SNEETPH'IECKAS £ H MArHHTHAad U DPOHHIIASMOCTH, IIPOBOIH-
MOCTE &, TOAIMHHA . H3BecTHa TacToTa H3IAVISHHS [, Hapsd-
HEeHHOCTH 3AeETpH'IecEoro E H MargHTHoro H moaseH BHe 3EK-

paHa. [JaHHEBIe IPHEEIEHEI E TAbAHIIE 2.

Tpebyerca:
a) pacCIHTATE [0 MeTOAY MOAHBIX COPOTHEASHHH KO-
s HOIHEHTR] 3aTVXAHHA *AKTPOMATHHTHOTO SEpaHa B
DAMKHeH 30HEe HAa PACCTOSHHH PABHOM MOAOBHHE &€ MAaKCH-
MAABHOTO AHAMEeTpa, B JasbHEH 30HE;

6) ompedeAHTE BeAH'THHE] HANPAXEHHOCTEH SACKTDHTIE-
CKOr0o H MATHHTHOTO IDoASH BHYTPH SEKpaHa OAd OAMDKHeH H
ODaALHeH 30H.
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o
2 E ox]05 u d f Hpmr Egm
E‘ Cnv/m v | MIm A/m B/Mm
1 0.2 3 4 0 6 7
1 0.08 1 1 0.0 - 100
2 0.105 1 3 0.006 - 100
3 0.06 1 2 0.1 - 100
- 0.026 1 1 0.5 - 20
2 0.02 200 0.5 0.2 - 100
¥ 0.015 1 2 0.2 - 200
7 0.08 1 2 0.1 - 20
8 0.105 1 0.5 0.1 - 150
9 0.06 1 2 0.04 - 200
10 0.026 1 1.5 0.01 - 200
11 0.015 1 2 0.1 3 -
12 0.58 1 5 0.02 2 -
13 0.10o 1 4 0.015 1 -
14 0.06 1 3 0.03 0.5 -
1> 0.026 100 2 0.05 2 -
16 0.015 1 1 - -
17 0.58 1 0.1 0.03 2 -
18 0.105 1 0.2 0.07 2 -
19 0.06 1 0.3 0.038 3 -
20 0.026 120 0.2 0.07 1 -
21 0.02 100 0.78 0.8 3 -
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2 x| 0x10° H d f Hanr Enmr
% Cm/m MM | MIm Afm B/m
22 0.002 o0 1 0.045 3 -
23 0.115 1 0.07o 2 2 -
24 0.28 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 J00 0.5 0.0 1 -
29 0.015 1 0.75 0.2 2 -
30 0.002 20 0.2 0.35 4 -
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2 AHAAH3 TTACCHBHBIX YACTOTHBIX
P+HABTPOB

1.1 3AJAHHE

Iag aHAAHSA 3a0aH THII, IOPHAO0E H CTPVETVPA [MACCHE-
HOTO "TACTOTHOTD hHARTpAa C OOpelencHHBEIMH HOMHHAAAMH

erd SASMEHTOE H CONPOTHEASHHH FeHepaTopa Zo H HATPYVIEH
Zs.

Coctae paboTh:
1. ObeIcHHTE ODPHHIHI paboThl TACTOTHRIX (PHALRTPOE,

0OAACTH HX MpHMeHeHHS.

2. HapHcyHTe 3aJaHHVK CXeMY (pHARTPA H 0bOo3HATBETE
Ha HeH HOMHHAABI SAEMeHTOB.

3. PaccuHTaHTe 3aBHCHMOCTE KozadhpHIHeHTA NepelaTH
thbHARTPA (B OB) OT 1acTOTHL.

4. TloctporTe AYX dHARTpa B OHamasoHe -1actor 10
I'm..100 l'o. Macorrab mo oCcH TacToT — AOTAPHGMHTeCEHH.

5. Ilo rpacdhmpry AUX HARTpA OOpeleAHTe H VEAKHTE
TACTOTY Cpe3a, IPOHIBeHTS pactieT

KPVTH3IHBEL cllaga AHX B IoAOCe IMIOOABASHHA H OlIpems-
AHTE [I0 HEMY IIOPAA0K thHARTPA.

6. OmpemgeaHTe TACTOTEI, HA KOTOPBIX HCXOOHBIH CHHY-
COHTAARHEBEIH CHTHaA byaeT ocaabaeH chHaRTpOoM B 100 B 1000
pas.

7. PacctIHTadTe H HocTpoHTe AYX mIpH 3alaHHOM HiIMe-
HeHHH HOMHHAAOB 3ASMeHTOE (pHALRTpA - OpH 3aJaHHOM VBe-
AH'IeHHH HAH VMeHBIIeHHH eMEOCTH C HAH HEAVKTHEHOCTH L.

8. CoeaaHTe BRIBOJ II0 Pe3VARTATAM PACTIETOB, OIIHITHTE
BAHAHHE H3IMeHeHHS HOMHHAAOR

AAEMEHTOE HA XAapakKTepHCTHEH (hHALBTPA.
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Bap.| Imm | Ilopsaox/ | Zo. | 4s, | L1, | CL. | L2, | C2, | H3meHCHRE
dietpa | Crpyktypa | O | OM | MTH | HO | M[H | RO | HOWHHEIOR
1 OHY 3/T 75 [ 75 [ 11914244 | 119 | - 0.1*L1
2 OHY 3/T 100 | 100 | 7.96 | 1592 | 7,96 - 10¥L1
3 OHY 3/11 750 | 750 - 70,7 | 79.6 | 70,7 | 0,1*Cl
4 | OHY 3/11 1000 | 1000 | - | 398 | 79.6 | 398 | 10*Cl
§ [ OHHY 3./T 75 | 75 [ 298 | 1061 [ 298 | - 0,2*L2
6 OHY 3/T 100 | 100 | 53 | 1061 | 53 - I*L2
7 OHY 3/11 750 | 750 - | 1061 | 1194 | 106.1 | 02*C2
8 OHY 3/11 1000 | 1000 | - [ 1591|3183 |159,1| 35*C2
9 OHY 2/T 73 15 - | 3000 | 16.9 - 0,25*C1
10 OHY 211 750 | 750 | 844 [ 1501 | - - 0,25*L1
11 OBY 3/T 73 73 - |7074| 199 [7074 | 0,1*Cl
12 | ®BY 3/T 100 | 100 | - [3978] 1,99 [397,8| 10*Cl
13 OBY 3/11 750 | 750 | 239 | 212 | 239 - 0.1*L2
14 OBY 3/10 1000 | 1000 | 26,5 | 133 | 26.5 - 10*L2
15 OB 3/T 13 (&) - [356,7 0,995 |353,7( 02*C2
16 OB 3LL 100 | 100 - | 3183 1,59 | 3183 | 5*C2
17 | ®BY 3/11 750 | 750 | 298 | 26,5 | 298 | - 0.2*L1
18 | ®BY 3/11 1000 | 1000 [ 53,1 | 26,5 | 53,1 | - S*L1
19 OBY Z1Y 73 75 |1 422 [7503 | - - 5*C1
20 OBY 2/T 750 | 750 - 150 | 844 - 5*C1
21 | ®HY 3/T 75 | 75 | 159 | 5659 | 159 | - 0.1*LI
22 | ®HU 3/T 100 | 100 | 318 | 6366 | 318 | - 10*L1
23 OHY 3/11 750 | 750 - 2829|3183 2829 0,1*Cl
24 | ©HY 3/11 1000 | 1000 [ - | 159.1 [318.3 |159.1 | 10*Cl
25 | OBY 3/T 75 | 75 - | 1061 | 298 | 1061 | 0,1*L2
26 OBY 3/T 100 | 100 - |530,5) 265 | 5305 10*L2
27 | @®BY 3/10 750 | 750 | 17,1 | 15,16 | 17,1 | - 0.1*Cl
28 OBY 3/11 1000 | 1000 | 26,5 [ 133 | 26,5 - 10%C1
29 | ®HU 2/T 75 | 75 | 1.69 [ 3001 - - | 0.1*LI
30 | @®HU 2/T 750 | 750 | - | 375 (211 ]| - 1012
OKYMEHT NOAMUCAH
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1.3 YKA3ZSAHHA K BbIIIOAHEHHIO PABOTEI

1.3.1 COCTABAEHHE CXEMBbI HABTFPA

B cooTBeTcTBHH Cc 3amaHHeM (3a0aHBl CTPYETYVPA, MOpPS-

IOK H THH (hHARTPpa) CASIyeT COCTABHTH NPHHIIHITHAABHVH)

cxeMy «hHARTpA H OTMEeTHTE HA HeH HOMHHAAEL ee 3AeMeHTOB.
ObIee mpaBHAO OPH COCTABASHHH CcXeMBI hHARTpa: B PHY
HHOVETHEHOCTH EBEAIIEHELl I[IOCASJOBATEARHO C CHICHAaAOM,
eMEOCTH — Ha 3emMary, B ©@BY — maobopor. B KatecTBe compo-
THEASHHH IeHepaTopa H HArpysKH HCIOABIVIOTCH "THCTO ak-
THEHBIE CONPOTHEASHHA. [lopaaoK cAeTOBAHHA SASMEHTOE B
hbHARTPE OHOpelencH E 3a0AHHH HaAHIHeM HAH OTCYVICTBHEM
IHA'TEHHH HOMHHAAOE €r0 3AeMeHTOR.

ag aHaAM3a H BRIIOAHEHHS pactTeToB VA0DHO IpedcTaB-
AeHHe (hHARTPpA B BHAS TeThIpeXIIoACHHEEA F:

Hemovuur nomex
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1.3.2 PACHET €HABTPA

Ecanm mpencTaBHTE «(HHARTP B BHOS "IeTLIPeXMIOAICHHEA,
TO ero Kosd«pHIIHeHT OpolyCcEAHHA, BRIPAKEeHHBIH B OO, OII-
peeAdeTCH [0 BEIparEeHHE):

i'_" — _:ﬂ]. : + .|'".I.-. 4 + rq'.
lE- E‘ EI::II + E_'.l.. 'rq'].I E{;I + E.'.lll | I .:E.'I::II + E."Il.l ..]

+ -I"I'l'u'.- -

rme Z(J) — cOOpOTHBASHHE HCTOTHHEA (TreHepaTopa) CcHrHAAA,
£S5 — COIIPOTHEAEHHE HATDVIKH.
* moa AOTApH;MOM — MOIVAL KOMIIAGKCHOTO “THCAA.

[TapaMeTpsl "IETBRIPEXMIOAN)CHHEOE, COOTBETCTEYHIITHE
CTPVETYVPa H TOPAN0E HCIOABIVEMBIX B paboTe (HARTPOB
IPHEBEIEHE] B TADAHIIE:

GTFI.]'H'ﬂ'ﬁE, - hoadidnaunent _
NOPSAOK i I & B | A
Z) 1+Z,/2 ] BT | ]
N
&
' -?: | Z. 112 | 1+2./7
r 2 .
EL
. a z X 1+2,/2 E:_E:+zéz_. 112 1+2,/2
m
' ] 1+, / Z, Z | vz svd,e | 142,02
R 2l
22

[To TabaHIle H COOTBETCTEVIOIIEH CXeMe (hHARTPA CASIVET
oIIpedeA’HTE chopMyARI Oad EKoadhdhHIITHEHTOB "TeTEIPeXIIOARIC-
HEEa All, Al12 A2]1, A22 H moaCcTABHTL HX B chopMyay (1.1).

B EaTecTBe EKOMIASKECHBIX CONPOTHEBASHHH SASMEHTORB
chrarTpa Z0, Z1 u Z2 MpHHHMAKTCH PeaKTHEHBIE COMIPOTHE-
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ASHHY COOTBETCTEVIOIHX CXeMe 3AeMeHTOB — HHAVETHBHO-
CTeH H eMEQCTeH:

|
X = jol X,= -
= JOL Ay j-:’:.-'l’:. w=2nf

rae f — 1acTora, I'o.

[To moAyVIeHHOMY BEIPaIESHHK) CASOVeT IIPOHIBECTH pac-
TeT EoxxbHIHeHTa OPOOVCEAHHS B 3aJaHHOM [JHAIIA30HE
TACTOT. PeKoMeHOyVeMEIE OaH pacteTa 3HadeHHdA 1acToTr: 10,
100, 200, 500 ', 1, 2, 5, 10, 20, 50, 100 xl'L.

[To paccIHTAHHLIM 3Ha'TEHHAM EKozxpHIIHEHTA IPOIIyC-

EaHHd cTpoHTcH AYX chHEARTpa (MacInTab mo ocH "TAcTOT — AO-
rapuchMEIeCKHH), HanpHEMep AUX &HY:

=20

=4

n,i ) =50

b
—&(

=10

—1.20

10 100 1-10° {10 1107

f.Tuo
Pucyaor 1 - AHX (pHARTpA

Ha moayieHEHOM rpacdhaEe AYUX oTMeIaeTcHd “IacToTa Cpesa,
onpegesadeMad IPpH OTEAOHEHHH AYX Ha -3 b oT MalEcH-
MAARHOTO 3HA'IEHHS KosdypHIIHEHTAa OPOIyCEAHHS (hHARTPA.
KpyvrHazga conama AYX omopeneadgeTcd Ha AHHEeHHOM VIACTEEe
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AYX B moaoce MoJaBACHHA B AenHOeaax (OB) opH OBOHHOM
H3MEHEeHHH TacToTel (ogHAa oETaBa). CaeyeT COOTHECTH IIOAY-
TeHHVE) EpYVTHIHY cinaga AYX ¢ mopgsaoEoM dhbHARTPA.

JaTeM aHAAOTHTHO CASVeT TMpoBecTH pactTerT AYHX
hHEABRTpA TMPH H3IMeHeHHH HOMHHAAOB =ASMeHTOB (hHARTpA —
H3MeHeHHH 3aJAHHOH eMEOCTH HAH HHIVETHBHOCTH. [loay-
JeHHYI OpH 3ToM AYX caeyeT IOCTPOHTE HA TOM ke rpadpH-
Ee, [Je nocTpoeHa HcXogHad AYX H OoODHCATE pasAH'IHSH 3THX
AYX.

CroesaaTs BRIBOJRI IT0 paboTe.
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[lepeyeHb OCHOBHOU U
AONOJNIHUTENbHOU NUTepaTypLI

IlepeyeHnb 0CHOBHOI JIMTEPATYPbI:

1. OscAHHMKOB, A. . DneKTpOMarHWTHaA COBMECTMMOCTb B 3/IEKTPOIHEPreTuKe :
yuyebHunk / A. I. OBcAHHMKOB, P. K. Bopucos. — Hosocmbupck : HoBocnbupckunin rocyaap-
CTBEHHbIN TeXHu4yeckun yHusepcuter, 2013. — 194 c. — ISBN 978-5-7782-2199-4, —

TEKCT : 3NeKTPOHHbIN // dneKkTpoHHo-6ubnamnoteyHana cuctema IPR BOOKS : [canT]. — URL:
http://www.iprbookshop.ru/47704.html

2. DneKTpomarHuMTHas COBMECTMMOCTb B 3/1IeKTpO3HepreTuke : yyebHoe nocobue / A.
®. Watanos, UN. H. BopoTHMKoB, M. A. MacTtenaHeHKo [ ap.]. — Craspononb : Craspo-
NONLCKMIW rocyaapcTBeHHbIM arpapHbi yHuBepcutet, AMPYC, 2014. — 64 c. — ISBN 978-
5-9596-1058-

6. — Texkcr : 3nekTpoHHHIN // OnekTpoHHO-OmMOIMoreuyHas cucrtema IPR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/47397.html

[MepeyeHb JONONHUTENbHOMN NUTEpPATYPBbI:

1. JXexeneuko, M. B. 3nexkTpoMaruuTHasi COBMECTIMOCTE B
SJIEKTPHUECKHNX CeTaX : yueOHoenocobue / . B. JKexenenko, M. A.
KoporkeBuu. — Munck : Beimmaiimag mkona, 2012, — 197

c. — ISBN 978-985-06-2184-9. — TexkcT : s1eKTpOHHEI1 // DISKTPOHHO-
onodmuoreunasgcuctemMa IPR BOOKS : [caiit]. — URL:

http://www .iprbookshop.ru/20304.html

nepetIEHb Y‘-IEBHO-METO,[IM‘-IECI{OFO obecneyeHus
caMoCToATeNbHOMN paﬁﬁTbl oﬁyqawmuxcn Nno aumcuuriiJjinHe

I. MetoguyecKkune PpeKOMEHOaUMWN ONA NOATOTOBKKM K NPAKTUHECKMM 3aHATUMAM.
2. MeTtoaudecKkune peromMmeHaaun No opraHM3aum CamMOCTOATEN bHOM [JE‘IEDTI:I CTYyOAEHTOB.

[MepeueHb pecypcoB
MHch opMaLlMOHHO-TEeNeKOMMYHUKALLMOHHOW CEeTM
«MIHTepHeT», HeOOXOAUMBbIX AN OCBOEHUSA

OUCLUUNIUHDbI

1. http://www.biblioclub.ru -36C "YHuBepcuteTckas bubnmnoreka oHnamnH"
2. http://www.iprbookshop.ru/ - 2nekTpoHHo- 6ubanoteyHas cuctema IPRbooks

3. http://e.lanbooks.com - 3nekTpoHHO-6MbAMOTEYHAA cucTema JlaHb

1. http://docs.cntd.ru/ 2nekTpoHHbIXW ¢$OHA NPaBOBOM M HOPMATMBHO-
TexHn4YeckonpaokymeHtaunum TEXIKCMNEPT

2. MNpodeccroHanbHble cnpaBoYHble cucTtembl TexakcnepT http://vuz.kodeks.ru/
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MUHUCTEPCTBO HA VKU U BEICHIEI'O OEPA3ZOBAHUYA POCCUHUCKON

OEIEPAIINU

DEJEPAJ

bHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OEPA3SOBATEJ

YUPEXJIEHWE BBICIIIEI'O OFPA3OBAHWA

«CEBEPO-KABKA3CKUU OEJIEPAJ LHBI VHUBEPCUTET

[Iaruropckwit HHCTHTYT (proman) CKOY

MeTtoanyeckue yKa3zaHHs

IIO OPr'aHH3allH CaMOCTOSTEIIBLHO paGDTBI DG}”-IE’LIGH_[HXCH

o aucruimmmie « D JIEKTPOMAI HUTHAA COBMECTHUMOCTD

B SJIEKTPOSHEPI'ETUYECKHWX CUCTEMAX»

IIJI CTYJIEHTOB HaIllpaBJIEHUA IIOATOTOBKI
13.03.02 DrexTpo3HEpreTHKa 1 3JIEKTPOTEXHUKA

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022

bHOE

68



ComepxaHue

Brejgenue

1 OO0mass XxapakTepUCTIKa CaMOCTOSATEILHON pabOThEl 00yUaroNerocs
IpU U3YUEHNN JUCIUIUINHEL « OJI€KTPOMAarHUTHAas COBMECTIMOCTE B

JNCKTPOSHCPI'CTHHCCKIIX CHCTCMAX)

2 [Iman-rpaduk BEIIOIHEHHIS CAMOCTOSATEILHO paOOTEI
3 KoHTpoNIbHLIE TOUKU U BUABI OTYETHOCTH 110 HIM
4 MeTtoauueckne pekoMeHAaI[UN 10 N3YUEHIIO TEOPETUUECKOTO
MaTepuala
S CHHICOK pEKOMEHIy EMOI JIUTEPaTYPHI.
[IOKYMEHT MOAMNUCAH
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BeeageHue

CamocTogarenbHasl  paboTa  —  IDlaHHpyeMas  ydeOHas,  y4ueOHO-
IICCIIEAOBATENbCKasd, Hay4dHO-UCCIEIORAaTENbCKas padoTa CTYJIEHTOB, BEIIIOJIHSIC-
Mas BO BHeayJUTOpHOE (ayJUTOpHOE) BpeMs II0 3aJaHUIO H IIPU METOJUUECKOM
PYKOBOJICTBE IIpeIo/iaBaTelIsl, HO O€3 €ro HENOCPEACTBEHHOIO ydacTHsd (IIpH 4a-
CTHUYHOM HEIIOCPEACTBEHHOM YYacTHU IpelojiaBaTellsl, OCTABISIONIEM BeIyIIYEO
POJIb 3a pabOTOM CTYIEHTOR).

CaMocTosTenbHasd paboTa CTyJeHTOB B BY3e fABIIETCS BaXKHEIM BHAOM
y4eOHOH 1 Hay4YHOI AesATeJILHOCTU CTY AEHTA.

Bemgymasa 1enes opranmanun n ocymecteiueHna CPC gomkHa COBNALaTh C
I[eJIbE0 OOyUEHM CTYyASHTa — IIOJTOTOBKOI OakalaBpa ¢ BEICIIIM 0Opa30BaHUEM.
IIpu opraumzamuun CPC BaxHBIM H HEOOXOJUMBIM YCJIOBHEM CTAHOBIATCS (POPMU-
POBaHIE YMEHII CAaMOCTOSATENBHOI PadbOTHl I MpUOOPETEHNII 3HAHI, HaBLIKOB
II BO3MOJKHOCTH OpraHuzaiiuu yueOHoil 1 Hay4YHOIl JeITeIbHOCTI.

L{enpro caMOCTOATEILHON pabOTEl CTYASHTOB SBJLIETCS OBIaJcHNE (yH/Ia-
MEHTaJIbHBIMI 3HAHUAMU, IIPpOoQdeCcCUOHAIBLHEIMI YMEHISIMU U HaBLIKAMU JI€STelIb-
HOCTH II0 HpOQIUIIO, ONBITOM TBOPUECKOH, MCCIEI0BATEILCKON AeSTEILHOCTIL.
CamocTosTenbHasg padboTa CTYJIEHTOB CIIOCOOCTBYET Pa3BUTUIO CAMOCTOSTEIILHO-
CTH, OTBETCTBEHHOCTH M OPraHM30BaHHOCTH, TBOPUECKOI'O MOJAXOLA K PEIICHUEO
mpoOseM yudeOHOro 1 IMpodecCcHoOHaJILHOIO YPOBHI.

1. OBLLIASA XAPAKTEPUCTUKA CAMOCTOATENBLHON PABOTHI
OBYYHAIOHIETI'OCH 11PN N3YUHEHNN JIMCIULIJITHBI
«QJIEKTPOMATI'HUTHAY COBMECTHUMOCTD
B OJIEKTPOOHEPI' ETUUHECKHNX CHUCTEMAX»

CaMmocTosTeNnbHasd  paboTa -  ImaHHpyeMas yueOHas,  yueOHO-
IICCIIe/IOBAaTENIbCKAsI, Hay4dHO-HCCIEAOBaTeIbCcKasd padboTa CTYACHTOB, BBHIIIOJIHSE-
Mas BO BHeaygUTOpHOE (ayJUTOPHOE) BpeMd II0 3aJaHUIO U IIPU METOJMUECKOM
PYKOBOJCTBE IIPENOJaBaTelIsl, HO O3 ero HEMOCPEACTBEHHOTO ydacTusd (IIpU Ya-
CTUYHOM HEIIOCPEACTBEHHOM YYaCTHUM IIPEIOAAaBaTElIA, OCTABIISAIONIEM BEAYIIYIO
pPOJIbL 3a PabOTOIl CTYIEHTOB).

CamMocTogrenbHasd paboTa CcTyJeHTOB B BY3e 4gBnsgeTrcs BaKHBIM BHIOM
yueOHON 1 HaydHON AesATelNbHOCTH CTyAeHTa. CaMocTosATenbHas padoTa CTyAeH-
TOB UTPaeT 3HAUUTEILHYIO POJIb B PEUTHHIOBOM TEXHOJIOINU 00yUeHUsS. B cBI3H C
sTuM, oOyueHHe B B Y3e BkIrouaeT B ce0s ABe, IpaKTHUSCKU OANHAKOBRIE 10 00b-
€My 1 B3aUMOBIISIHUIO YacTH — MpoIlecca oOyUeHNs I IIPoIlecca caMOOOYUSHIS.

IIosaTtomy CPC pomxHa cTaTh 3(pdexTUBHON U IelIeHalIpaBIeHHOI paboTOIl CTY-
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K coBpeMeHHOMY cHelnuaaiucTy OOMIECTBO MpeabIBIIIeT JOCTATOYHO IITHPO-
KNI IIEpEUeHb TPeOOBaHMII, Cpeall KOTOPEIX HEMAaJIOBa)XKHOE 3HAUCHUE IMEET
HaJIM4NE Y BBIITYCKHUKOB OIIPEeIeHHEIX CIIOCOOHOCTEN I YMEHHS CaMOCTOSTEb-
HO JOOBIBAaThL 3HAHMS N3 Pa3IMUHLIX HNCTOUHUKOB, CUCTEMATHU3NPOBATHL IIOJIIyUCH-
HYIO MH(POpMAIIIO, JaBaThk OIEHKY KOHKPETHOII (pMHAHCOBOW cHUTyaI[uu. PopMi-
pOBaHIE TaKOT0 YMEHHUS IIPOUCXOAUT B T€UEHIE BCEro II€pHoja oOydeHHS depes
y4acTUE CTYIEHTOB B IMPaKTHMUECKUX 3aHATHIX, BHIIIOJIHEHIE KOHTPOJILHBIX 3ala-
HHUII 1 TECTOB, HAaINCaHNE KYPCOBLIX U BHIITYCKHBIX KBaJIM(PUKAIIMOHHEIX paloT.
IIpu aTOoM camMocTosATENbHAas padoTa CTYJEHTOB HIPA€T PEIIAIONMIYIO POJIb B XO/IE
BCETo yueOHOro IpoIecca.

Beaymasa nenp opraHmzainum n ocyiectriaeHnusa CPC momkHa COBIaJaTh C
IIEIIbE0 OOYUEHII CTYyACHTa — IIOJATOTOBKOI CIEIHAJIICTa 1 OakalaBpa ¢ BBICIINM
oOpazoBanueM. IIpu opranmamun CPC BaXHBIM I HEOOXOJMMBIM YCIIOBHEM CTa-
HOBATCS (POPMHPOBAHUE YMEHUSI CaMOCTOSATEILHON paboThl AJId HpUOOpETECHI
3HAHUI, HABBIKOB I BO3MOXXHOCTH OpraHH3aIUIl YydeOHON M Hay4YHOIl AeSTelIbHO-
CTI.

DopMEI CaMOCTOSTEIILHON padOTHl CTYAEHTOB pa3zHOOOpa3HEI. B cooTBeT-
CTBUH C pabouell mporpaMMoil AUCIUIUINHBEL  «OJIEKTPOMAarHUTHAsT COBMECTHU-
MOCTL B B3JIEKTPOSHEPreTUUECKIIX CHCTEMax» IIPEeAYCMOTPEHBI CIIEAVIOIINE BUIBI
CaMOCTOSATEILHOII padOTHI CTYJEHTA:

- CAMOCTOSTEJIbHOE M3YUEHUE JINTEPATYPHL,
- BBINIOJIHEHHNE KOHTPOJILHOU pabOTEI
- BHITIOJIHEHNE MHANBUYaJIbHBIX TBOPUYECKIX 3aJaHNIA.

Ilens camocmoamenvHoco u3ydeHusa aumepamypsl — CaMOCTOSTEIILHOE
OBJIaJIEHIE 3HAHUSIMMU, OIILITOM HCCJIEIOBATEIILCKOI JEATEIbHOCTH.

3adayamu caMOCTOSTEIILHOIO N3yUYEHUS JINTEPATYPhl SIBJIIFOTCS:

° yIOIIyOJI€HNUE U PacHINPEHNE TEOPETUUECKIX 3HAHMIL,

o dbopMHIpOBaHUE YMEHUII HCIOJIB30BaTh HOPMATHBHYIO, IIPaBOBYIO,
CIIPABOYHYIO JJOKYMEHTAIIUIO U CIIENHAJIbLHY O JIUTEPATypPy,

. pa3BUTHE II03HABATEIILHBIX CIIOCOOHOCTEN U aKTUBHOCTH CTYI€HTOB.

Ilenbs camocmoamenbHo20 6bINONIHEHUS KOHMPOJIbHOU pabomsl - OBIIaJle-
HIle OpodecCHOHAIbHEIMI YMEHISIMU U HaBLIKAMU JEITEIbHOCTU II0 IIPOIITIO
Oy Iy 1eil AesITeIbHOCTU.

3adauamu caMOCTOSTEIILHOTO IIPOBEACHUS PACUETOB SABISIOTCA:

. CUCTEMAaTU3alld 1 3aKpeIlIeHHe IOy UeHHBIX TeOpeTUHECKIX 3HAHUI
I IpaKTUUECKIX YMEHUII CTYIEHTOB;

° (bopMUpOBaHIIE CAMOCTOSATEILHOCTU MBINIJIEHUS, CIIOCOOHOCTEI K ca-
MOPa3BUTUIO, CAMOCOBEPIICHCTBOBAHIIO 1 CAMOP €alI3allIiL;

o pa3BUTHIE UCCIICAOBATEILCKIX Y MEHUIL

I{env noocomosku UHOUBUOYATILHOZO 3A0AHUA — CAMOCTOSITEIILHOE OBIIa-

TeUTTEe RTAUMIMIT ATILITOM TTCCTATTNRATATLCK O NEeATEIILHOCTH.
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b yFJ'[yﬁHEHHE I paClIPCHNIC TCOPCTHHCCKHX 3HAHUI B paMKdX KOH-

KPETHOMN TEMBI;

. (bopMHUpOBaHNE YMEHMII NCIIONIB30BaTh HOPMATUBHYIO, IIPaBOBYHO,
CIIPABOYHYIO JOKYMEHTAIUIO U CIIENUAJIbHYIO JIUTEPATYPY,

. Pa3BUTHUE UCCIIEJOBATENLCKIX YMEHUIL.

. pa3BUTHE II03HABATEIILHBIX CIIOCOOHOCTEN U aKTUBHOCTH CTYI€HTOB.

Ilenvro camocmoamenbHo20 6bINOJIHEHUS KYPCOB80U pabomst TIO IHCIU-
IJINHE SBILIETCS OBNaJieHNE (PyHAAMEHTAILHEIMHI 3HAHIIMI, MPOQeCCHOHAILHEI-
MHI YMEHUSIMHI 1 HaBbIKaMU JE€ITEeIIbHOCTH II0 IIPO(PIUIO, OILITOM TBOPYECKOI, HC-
CJIEJIOBATEIILCKOM JEATEILHOCTL.

B pesynbTaTe OCBOEHHS AUCIHUIUINHBEI (DOPMUPYIOTCS CIIEAYIOMIIE KOMIIE-

TCHIITIT.

Koa, popmynupoBka KoM-
[IeTEHIUI

Kom, ¢hopmymupoBka 1H-
IKaTopa

IInaHupyeMele peayibTa-
Thl OOYUYEHUS 110 JHUCITU-
IUTNHE (MO JIFO ), XapakK-
TEPHU3YIOI[UE ATalkl (op-
MHIPOBaHNS KOMIIETEH-
LI, MHAUKATOPOR

OIIK-4 CriocobeH ncmomnb-
30BaTh METO/LI aHaII3a I
MOJICJIIPOBAHUS DIIEKTPU-
yeCcKUX Ileneil 1 3JIeKTpu-
YeCKIX MallllH

NJI-3omk-4 [ Ipnmenser
3HAHISI TEOPUH SIIEKTPO-
MATHUTHOTO ITOJIST U If€-
neii ¢ pacrpeIeeHHLIMI
rmapaMeTpaMII.

3HaeT HOPMATHBHYIO 0azy
AJIEKTPOMArHUTHOII ~ COB-
MECTHMOCTH, BUILI U IC-
TOYHNKN IIOMEX U YYB-
CTBUTEIILHBEIE K IIOMEXaM
3JIEMEHTEI BTOPUUHBIX
CUICTEM Ha  OOBEKTax
BIIEKTPOSHEPTETUKIL
YMeeT BBISABIIATL NCTOU-
HUKN 3JIEKTPOMarHUTHBIX
ITIOMEX.

Brageer HaBLEIKAMU IO/ -
Oopa TEXHUYECKUE CPE/I-
CTBAa 3aIUTHl OT IIOMEX.

1. TNAH-TPA®UK BbIMONMHEHUA CAMOCTOATENTLHOW PABEOTH

Koarr OOBLeM 4acoB, B TOM
peanmns 120 (0) (&
eMBEIX W TOroBEIN ac
M Bun CpeacTBa n ( TP)
KOMIIE IIPOJIY KT CPC KoH- Bce-
NesITeIILHOCTH TEXHOJIOTUU
TEeHII caMOCTOSTEJILH N TaKTHad | Io
- CTYJEHTOB . OILIEHKU
i 0t PAOOTRI paborTa ¢
NOKYMEHT MOAMNUCAH
ANEKTPOHHOW NMOANMUCHIO HIPCIIO-
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B) JIeM
S cemecTp
CaMOCTOSTEITh- KoHcrekT Cobeceno- | 25,02 2,78 27,8
HOE  H3Y4YEHHE RAHIIE
THTEPATYPEL IO
OIIK- | pazmemam Ne [-2
4 BeimosHeHHe OTuyeT Cobecego- 9 | 10
J1- KOHTPOIILHOMH RAHUE
3 PabOTEI
O 1 TTonrotonka K IIpoekT c IIpesenra- | 2,43 0,27 2,7
NpakKTHIeCKUM | IIpe3eHTalueil | I[s Ipoex-
3AHATISIM Ta
IToro 3a 5 cemectp | 36,45 4,05 40,5

3.KOHTPOJIbHbBIE TOYKN N BUOBI OTHETHOCTK NO HUM

B pPaMKax pﬂﬁTHHFGEGﬁ CHCTCMEI YCIICBACMOCTE CTYJCHTOB IIO I{E‘L}I{ﬂ{}ﬁ AICITII-
INIMHC OLCHHNBACTCAH B XOJJC TCKYIIICI'O KOHTPOJIA 1 HpDME}K}"TDT—IHDﬁ dATTCCTAalIlITIT.

HpH IIPOBCACHII TCKYIIICI'O KOHTPOIJIA pEﬁTHHI‘DEaH OIICHKA 3HaHU CTYJICHTA
OHNCHHNBACTCA CJICIY HOII M DﬁpELBDMZ

No Bupg gedarebHOCTH CTYAEHTOR Cpoku KomnuuecTt
IV/TI BBIIIOJIHEHUS | BOOAIIIOB
1. |IIpaktuueckoe 3amsgrue. Tema: YpoBHH mo- | 6 Hemend 10
MeX. Micniosmb3zoBanne SMC-HOMOrpaMMEL TP
OIINCAaHUN IIOMEX
2. |IIpaktmueckoe 3amsarue. Tema: Ilomexoza-| 11 memensa 15
IIUTHEIC YCTPONCTBA. PUILTPEI
3. | lIpaktudgeckoe 3ansarue. Tema: OnpeneneHue 16 Hepens 30
3JIEKTPOMATHUTHOM 0OCTAaHOBKM Ha 0OBEKTax
BIIEKTPOSHEPTETUKIU
HToro 3a S cemectp 55
HToro 55

MaxcuManaLHO BO3MOJKHEIN Oalll 3a Bech TEI{}"H_[Hﬁ KOHTPOIJIb YCTaHABJIIBA-
CTCA PABHBEIM 55. TEK}’H_[EE KOHTPOJIBHOC MCPOIIPMATIC CHUTACTCAHA CAdHHBIM, CCIII
CTYACHT IIOJIYVHILII 34 HCI'O HC MCHCC 60% ot YCTAHOBJICHHOI'O AJIA 5TOI'O KOHTPOJIA

AAATAMATIRALAN TTT TTMTW™ ‘:'-"l'f'l TrTr™m
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YpoBeHb BBINOJTHEHHA KOHT POJILHOI O PeliTHHroBbIH 0a/11 (B % 0T MAKCHMAJILHOTO
3aJaHHsA 0a/L1a 32 KOHTPoJIbHOE 3aJaHIe)
OTIIHMYHBIH 100
X OPOIIHH 80
Y IOBJIETBOPHT EJILHEI 60
HeynoBneTBOpHTEIIbHEII 0

4. METOOMNYECKME PEKOMEHOALIWKM MO NM3YEHNIO

TEOPETUYECKOIO MATEPUAITIA

CamocTosTeNbHasg padoTa CTyAeHTa HAUMHACTCSI C BHUMATEILHOI'O O3Ha-
KOMJIIEHIIS C coJlepkaHeM yueOHOoro Kypca.

ayuenne kxaxgoii TeMbl CIeAyeT HauMHATL ¢ BHUMATEILHOI'O O3HaKOMIIe-
HIS ¢ HabopoMm BoIpocoB. OHH OpUEHTHUPVIOT CTYIAEHTA, IIOKazbIBAalOT, YTO OH
JOJIXKEH 3HATh I10 JJaHHOII TeMe. Bompockl TeMbl kak OBl HakJIaJbIBAalOTCS Ha COOT-
BETCTBYIOIIYIO IVIaBy I30OpaHHOro yueOHMKa min ydeOHoro mocodus. B urore
JIOJKHO OBITH SICHBIM, KaKI€ BOIIPOCHI TEMBI YUEOHOT'0 Kypca I ¢ Kakoii Iy OuHoil
PAacCKpEITHI B KOHKPETHOM yueOHOM MaTepualie, a Kakue BOoOIe OmyIIeHbl. Tpe-
OyeTcs TBOpUECKOe OTHOIIEHNE I K CAMOMY COJIEPIKAHIIO JICIIUIIIIHEL.

Bompockl, cocTaBJIsIONINE €€ coAepikaHue, 00IaJaloT pasHOH CTEINeHbRO
BaKHOCTHU. ECTH BOIPOCEHI, BBIMOJHOMNE (DyHKIIMIO JIOTHUECKON CBS3KHU COJIEp-
KaHISI TEMEBI I BCEro Kypca, HMEIOTCSI BOMNPOCHI OIIMCATENLHOIO MM Pa3zbsiCHI-
TEILHOIO XapakTepa, a TakiKe HCTOPUUYECKOI0 SKCKypca B 00JIacTh H3ydaeMoil
TUCITUIIINHEL. Bce 5TH BONPOCHI HE COCTABIIIIOT CYTH MHOHATHIHOIO, KOHIEITY-
alILHOr'O COoJepKaHUSI T€MBI, HO HEOOXOJUMEBI JJIS 1I€JIOCTHOTO BOCIIPHSATHS M3y Ua-
€MEIX IIpOOJIEM.

M3yyaemast JUCIIUIUINHA UMeET CBOI KaTeropualbHO-IOHITHHHEII anmapar.
Hayunble HOHATHSI — 3TO Ta 0aza, Ha KOTOpoil cTpouTcs Kaxgasd Hayka. [loHaTIa
— Y3JIOBBIE, OIOPHLIE MYHKTHI KaK HAYYHOI'O, TaKk U yUeOHOI'o II03HAHUS, JTOrnde-
CKH€ CTYIEHHU ABIDKEHHUS B yueOe OT MPOCTOT0 K CJIOKHOMY, OT SIBJIEHIS K CYIIHO-
cTH. bes sACHOro MOHMMAHIS MOHATHII yueba KpallHe 3aTpyHICTC, a COoAeprKaHIe
IPpHOOPETEHHBIX 3HAHMIIT CTAHOBUTCS TYCKIIBLIM, PaCILIblBUATEIM.

CTyJIEHT JOJDKEH IOHMMATL, UTO CaMOCTOSTEILHOE OBJIaJEHNE 3HAHUSMU
SIBILIETCS IJIaBHLIM, ONpeelstonuM. BrIcmias IMKoIa co3gaeT JJId 3TOro HeoOXo-
IUMBIE YCIIOBHS, IIOMOTaeT OyaymieMy BbICOKOKBAaIN(UIIIPOBAHHOMY CIIEI[HAIIN-
CTY OBJIaJIETh TEXHOJIOrHeil caMOCTOSTEILHOTO IIPOU3BOICTBA 3HAHMIA.

B camMocTosTenbHOIl paboTe cTyAeHTaM MPUXOAUTCS HCIIOIb30BaTh JINTEpa-
TYPY Ppa3IMYHBIX BUAOB: MNEPBOUCTOUHHKN, MOHOTpadUU, Hay4uHEIE COOpPHUKI,
XpecToMaTHN, yueOHUKHU, yueOHBIe IIocoOms, kypHalbl 1 Ap. MayueHue kypca
IpeAIionaraeT 3HaKOMCTBO CTYAEHTOB ¢ OOILIINM 0OBbeMOM HaydHOIl 1 yueOHOIT
JIUTEPaATYPhl, UTO, B CBOIO oUepe/hb, IIOPOKIAET HEOOXOAUMOCTEL BEIPAOOTKH Y HIIX
paIOHAILHO-KPUTHYECKOr0 MOAX0/4a K H3yUaeMbIM UCTOUHUKAM.

OOKYMEHT NOAMMUCAH . )
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ynTaTh. [IpaBIIbHOE UTEHIE PEKOMEHIOBAHHBIX HCTOUHUKOB IIpEIIonaraer clie-
IOBaHNIE HECKOILKIM HECJIOKHBIM, HO BeCbMa II0JI€3HBIM IIpaBIIIaM.

IIpeaBapureIbHEIT OPOCMOTP KHUTU BKIIOYAET O3HAKOMIICHHE C THTYIIb-
HEIM JINCTOM KHHUTH, aHHOTAIUEH, IpealcIoBIeM, orjlarneHneM. Ilpu o3HakomIIe-
HUN C OTITIABJICHHEM HeoOXOJUMO BEIJIEHTHL pa3JeNlbl, IJIaBbl, Haparpadsl, mpen-
CTaBILIIONINE JJI1 Bac MHTEpec, OErjIo UX MPOCMOTPETh, HAllTH MecCTa, OTHOCSIIIe-
csd K TeMme (a0zaIfel, CTpaHUIEl, Haparpadnl), I MO3HAKOMHUTLCSI ¢ HUMHI B OOIIIX
yepTax.

Hayunble 13JaHIIs1 CONPOBOXK/IAIOTCS PazIMUHBIMI BCIIOMOTAaTEILHEIMI Ma-
TepHaJlaMli — Hay4HBIM alllapaToM, IIO3TOMY BaXHO 3HATh, I3 KaKHX OCHOBHEIX
2JIEMEHTOB OH COCTOUT, KAKOBHI €TI0 (PYHKITIIL.

3HaKOMCTBO ¢ KHUTOI JTydIlle BCErOo HAaUMHATL C M3YUEHUSI aHHOTAIUU —
KpaTKoil XapakKTepHUCTUKI KHUTU, pacKpEIBaroIeil ee cofepikaHue, uaeiiHyro, Te-
MaTHUECKYIO I KaHPOBYIO HAIIPaBICHHOCTL, CBEJACHUSI 00 aBTOpe, HazHAUCHUE I
Ipyrue 0CoOeHHOCTH. AHHOTAIUS IIOMOTaeT COCTABUTE IIpeBapUTeIbHOE MHEHIIE
O KHUTE.

['myOske IOHATH coJepikaHIe KHUITH II03BOJIAIOT BCTYIIUTENILHAs CTaThi, B
KOTOPOIl JaeTcs OIleHKa CoJepiKaHIsI KHUTH, 3aTparuBaeMoil B Hell mpoOnemaTi-
KII, COAEpKUTCA MHGOpMAII O KU3HEHHOII I TBOpUEcKoil Omorpadum apropa,
BLICKA3LIBAIOTCS ITOJIEMUUYECKHE 3aMEUaHHs, pa’3bICHSIIOTCS OTAEIbHBIE IIOJIOMNKE-
HIS KHUTH, JalOTCsSI KOMMEHTapuu U T.J. BOT ImoueMy 3HAKOMCTBO C BCTYIIUTENIb-
HOII cTaThbell mpeAcTaBIsSeTCsl OUeHb BasKHBEIM: OHO IIOMOTaeT CTYIECHTY COPHUEHTU-
pOBaThCS B TeKCTE pabOTHI, 0OpaTUTL BHIMaHIE Ha €€ HamOoJiee I[eHHBIE 1 BaK-
HEIE pa3/IeIbl.

Toii xe 11enu coeiicTBYeT 3HaKOMCTRO C OIJIaBICHUEM, IIPEIICIOBHEM, II0-
clIecJoBUEM. BechbMa IIOJIC3HBIMHI SJIEMEHTAMHI HAay4HOI'O aIllapaTra SBILIEOTCS
CHOCKM, KOMMEHTapHuu, TaOIuIpl, rpaduKU, CIICKHI JIUTepaTyphl. OHU HE TOJIBKO
IJUTFOCTPHUPYIOT OTAEIbHBIE MOJIOKEHNS KHUTY WX CTaThU, HO I caMH I10 cebe SIB-
JISIOTCS JOIIOTHUTEIBLHBIM HCTOUHIKOM HHGOPMAIIIN A1 UATATEA.

Ecnn unraTens 3alHTepecoBaa Kakas-TO BbICKa3aHHAs aBTOPOM MBICIL, He
HaIllemas oJpoOHOro OCBEIISHNS B JAaHHOM MCTOUYHUKE, OH MOJKET O0OpaTUThLCS
K TEKCTy HCTOUHHNKA, YIIOMHHAEeMOI'0 B CHOCKe, JIHOO0 K HCTOYHHIKY, KOTOPHIII OH
MOKEeT HallTH B CIIICKE JINTepaTyphl, pEKOMEHJOBaHHONI aBTOPOM JJISI CaMOCTOSI-
TEIILHOTO M3YUEHIL.

CyIecTByeT HECKOILKO (popM BedeHU 3alllCceil:

— 1u1aH (IIPOCTOM M pa3BepHYTHIIl) — HamboJiee kpaTkasg dopMa 3alucU
[IPOUUTAHHOIO, IpeACTaBIIIIONast co00il IepedeHh BOIPOCOB, pacCMaTPUBAEMBIX B
KHUTE IWIN cTaThe. Pa3BepHYTHIN IIaH MpecTaBiIsIeT coboil Oonee moapoOHyIO 3a-
MICh MPOUNTAHHOIO, C AeTam3alueil oTAeIbHEIX IOJIOKEHHIT 1 BBIBOJOB, C BHI-

IIICKOII OuTaT, CTATHCTIMHECCKIIX A4dHHBIX I1 T./. P&BEEpHyTBIﬁ IINIaH — HCOLCHII-
MBI IIOMOITHHK IIPH BBEICTYILICHIHN C JOKJ/IAJOM Hd KOHKPCTHYHRK TCMY Ha CCMIIHA-
AOKYMEHT NMOANMUCAH
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— TE€3HUCHEl — KPaTKO c(OopMyJINpOBaHHBIE IIOJIOKEHI, OCHOBHEIE ITOJIOKE-
HIS KHUTHU, cTaThU. Kak mpaBIIIo, TE3UCH COCTABIIAKOTCA IIOCIE IIPEegBapUTEIILHO-
o 3HAaKOMCTBA C TEKCTOM HCTOYHUKA, [IPU €r0 IIOBTOPHOM IIpouTeHun. OHHI ITIOMO-
raroT 3allOMHHUTL U CUCTEMAaTU3NPOBAThL MHPOPMALIHIO.

CocTaBiieHHEe KOHCIIEKTOB

BoJbiyro poJib B YCBOEHUN U IIOBTOPEHUM IIPOIIEHHOTO MaTepuajia UT'PaeT
XOpOINI KOHCIIEKT, COACP KAl OCHOBHEIE HJEU IIPOYNTAHHOIO B YUEOHHKE I
Y CJILIIIIAHHOTO B JIeKIHHU. KOHCIIEKT — 3TO, IO CYIIECTRY, HAOPOCOK, pa3BEPHYTHIII
IJIaH CBA3HOT'O pacckas3a 10 OCHOBHBIM BOIIPOCaM TEMBEI.

B kakoll-TO Mepe KOHCIEKT pacCuUTaH (B 3aBUCHMOCTU OT HHIUBIIYAallb-
HEIX OCOOEHHOCTEN CTYJ€HTa) HE€ TOJIbKO Ha MHTEJUIEKTYaJIbHYIO M 3MOIMOHAIb-
HYEO, HO U Ha 3PUTEJILHYIO [IaMATh, [IPUUYEM TEKCT KOHCIIEKTa HEPEAKO acCCOIUUPY -
€TCs eIle U C TeKCTOM yueOHNKa IUIN 3alliCchio TeKIu. I1o3ToMy J1erde 3annoMuHa-
€TCS COJIeprKaHIe KOHCIIEKTOB, HalllICAHHLIX paz00puuBO, ¢ IMOAUEpPKIBAHIEM MIJIN
BEIJIETICHHEM pa3psKOil KIFOUEREIX CIIOB U (pa3.

PEKOMEHJIAIIHH 11O 1IO/JI'OTOBKE TBOPYECKOI' O 34/[AHHA

[Ipex e ueM NpUHUMATLCA 3a CO3JaHIE MPE3eHTAI[UN, HYyKHO ONpEACIUT,
YTO UMEHHO TpeOyeTcs co34aTh, KakoBa OyJeT I0CJIeJOBaTeILHOCTL AeiCTBUIL, a
TaK»K€ COCTaBHUTh IIaH. HeoOXoAuMOo IMOHHNMAaTh, YTO pPedb HAET O HAy4HOII IIpe-
3€HTAllIM, U KaK BCSKas HayudHas O0eamebHOCMb IPE3eHTAaIUsI COCTaBIIIeTCs IIO-
CpeICTBOM HeKkoro anroputrma. IlosTomy cHadama claeayeT ONpeIeiIiTh
ATOT AI2OPpUMMICUCTBIIN, KOTOPEIN TpeOyeTCs A CO3JaHII PEe3CHTaIUIL.

CozJlaHle IIpe3eHTalIl BKIIEoYaeT B ce0s CIEe YOI Ie TaIlbI:

e  OIpeAeNICHUE LIeJIell U 3aJaunl pe3eHTaIU,

e  OIIpeAeNICHUE COCTaBa ayJUTOPUIL,

e  OIIpeAeNICHHE BPpEMEHH, KOTOPOE 3aliMeT IIpe3eHTAIlII],

e  COCTaBJICHUE IUIaHA IIPE3E€HTAIU;

e  BLIOOp CpeACTB HpeACTaBIICHNI A1 IIPE3eHT AU,

e  BLIOOP NOMOIIHUKA,;

e  COCTaBJIGHHE JOKJaJa JJId Ipe3eHTall;

e  IIOJATOTOBKA pa3JgaTOYHLIX MaTEPHUAJIOB.

CocTaBJIeHIE IUUIaHa IIpe3CHTaIuU. Bama npe3eHTanns, Kak JoKIaa JOJK-
Ha IMETh BCTYIUIEHNE, OCHOBHYIO YacThb M 3aknoueHune. Kaxgoil 4acTH JIOJIKHEI
COOTBETCTBOBAThL KakHe-TO ciaiigel. Ho HaIo MNOMHUTL O HECKOILKHIX IIpaBIUIax
CO3JaHUS IIPe3eHTAIIU:

e  IIPUPT B Ipe3eHTAI[UU JOJIKEH OLITH OOJIBIITIM;

e  TaOIUILI HOHATHBIMU,

e  KaK MOJHO MEHbIIIE TEKCTa, TOJILKO OCHOBHEIE ITOJIOKEHUS WIN OIIpe-

JACIICHITA,
* THARUTTRHO TTOTOODAHHRIE ITJH(I)HKH;
NOKYMEHT nogrnncAH
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