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Coaep:xanne

No
II/TI
BreneHHe

1 [ems H 3agaui H3Y4YEHHS JHCI{HITIIHHEL
2 O0opymoBaHHE H MaTEPHAIIEI
3 HammeHOBaHIE IMPaKTHYECKHX padoT

4 CopepkaHHe IIPaKTHYECKHX padoT

4.1 Tlpaxtnyeckas pa6ota Nel. CriocoOBI BO3AEeHCTBUS U IIyTHU IIepeiaunl
AIIEKTPOMATHUTHBIX [TIOMEX

4.2 TlpakTHyeckas padota Ne2. OrmcaHne 3JIEKTPOMarHUTBIX BIMSTHUIL B Ua-
CTOTHOI 11 Bp€MEHHOII 00J1aCcTX

4.3 TlpakTHyeckas padora Ne3. Pazpsbl CTAaTHUECKOTO SIEKTPUUECTRA

4.4 TlpakTHyeckas pa6ora Ned. YpoBHU nmoMeXx. Mcmonp3zoBanue OMC-
HOMOTpaMMBI IIPU OIIMCAHUN ITIOMEX

4.5 TlpakTHyeckas pa6ota NeS [ loMmexo3alUTHEIE YCTPOICTBA. DKpaHUPOBaA-
HIIE

4.6 Tlpaxtnyeckas paGota Ne6. 6 IloMexozalmuTHEIE YCTPOlicTBa. PHIILTPEI
4.7 TpakTHyeckas pa6ora Ne/. OJIeKTpoMarHuTHas 0OCTaHOBKa Ha SHepre-
TUYECKUX U IIPOMEINIJIEHHBEIX 00beKTax

4.8 Tlpaxrnyeckas padora Ne8. HopMupoBaHue ycaoBuUil pabOTH IIEpCOHAIIA
1 IpoknBaHNus mojaen B 30He BiusHu 11C nu BJI CBH

4.9 TIpaxrryeckas padora Ne9. KauecTBO 3I€KTpUUECKO SHEPTUH U €T0

obOecIieueHue

5.1 IlepeueHs OCHOBHOH H JOIIOJIHHTEIIBHOH IHTEPATYPhI, HEOOXOIMMOH IS OCBOE-
HH S JTHCIHITITHHEI
5.2 llepeueHp yueOHO-METOAHYECKOrO 00ECTIEUEHH S CAMOCTOATEILHOH PadOTEI

Gﬁ}"LIEIIDH_[HXCH ITO AHCLHIOUIIHE
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[{enpr0 MUCIPOIIMHEL «OJIEKTPOMArHHTHAS COBMECTHMOCTE B 3IEKTPOIHEPIeTHYECKHX
CHCTEMAaX) SBISETCS CO3JaHHE VY CTYJIEHTOB, CICIHATH3HPYIOINMXCS B  00acTH
3JIEKTPOCHAOKEHHS ITPOMEBIIIUIEHHBIX IIPEMIPHATHH, AOCTAaTOYHO ITOJIHOIO ITPEICTABIIEHHS O
TPYAHOCTSX, BOZHHKAOM[HX IIPH BHEAPEHHH COBPEMEHHBIX IH(PPOBBHIX BTOPHYHBIX CHCTEM B
3IIEKTPOSHEPreTHKe, KaK BBISBHTHL HCTOYHHKH ITOMEX, HCIBITaTh H OOECIEYHTh 3aJaHHVIO
ITOMEXOYCTOMYHBOCTh BTOPHUYHEIX CHCTEM. Kpome TOro, IHCI[HIUIMHA HMEET IEINBI0O CO3MaTh V
CTYIAEHTOB SCHOE IIPeJICTAaBIEHHE O JIOIIYCTHMBIX HOPMAaX HAIIPSDKEHHOCTH SIIEKTPHYECKOrO H
MAarHHTHOTI'O ITOJIEH, a TAKKe O HOpMaTHBHOH 0aze Tpebopanmi SMC.

3amayaMy H3YYEHHS THCIHITUIMHBI SBIISETCSL

- IPHUBUTH YMEHHS M HABBIKH IIOIB30BATHCS CIIPABOYHOM IIHTEPATypOH I BEIOOpa
HeOOXOUMEBIX ITapaMeTPOB ITOMEXOITOJABIISIOIINX YCTPOHCTB,

- HAYYHUTh CTYIEHTOB C TIOMOIIBIO TEXHHYECKOH JOKYMEHTAI[MH M JINTEPATYPHI
pa30uparbcsd B paboTe CHCTEM (QHIbTpPallHH CHIHAJIOB, IPHMEHSEMBIX B Pa3IMYHBIX
3JIEKTPO3HEPTreTHYECKHX YCTPOHCTBAX A1 0OecIieYeHH S IIOMeX0YCTOHYHBOCTH,

- TPaMOTHO AKCITyaTHPOBATh YCTPOICTBA IMTOMEXO3AIIUTHL H (DOPMYIIHPOBATh 3aJaHHs Ha
pa3paboTKy KOHKPETHOI'O YCTPOHCTBA B CBOEH OOIacTH JeSTelbHOCTH, BBEIOHpars H
HCIIOIB30BAaTh HEOOXOMMMbBIE CPEACTBA H3MEPEHHH AEKTPHUYECKIX H MAarHHUTHBIX BEIIHYHH IS
KOHTPOIIS 3JIEKTPOMAarHHTHOI OOCTaHOBKH Ha 3HEPreTHYECKOM OOBEKTE.

2. Obopyoosarue u mamepuaisl

ArmrapaTHBIE CPEACTBA: IIEPEHOCHON HOYTOVK, ITPOEKTOP, HHTEPAKTHBHAS JIOCKA.
YueOHasg ayIHTOPHS VIS MPOBEAEHHS YUeOHBIX 3aHSATHH, OCHaIllleHa O000OPYIOBAaHHEM H
TEXHHYECKHUMH CPEACTBAMH OOYUEHHS.
3 Haumenoearnue npakmuueckux paoom

Ne
TeMpl M3 HUX mpakTHye-
— HanmeHoBaHNe TeEM JUCIIMIUIMHEL, HX KpaTkoe co- | OO0beM 4a- CKas1 TIOITOTOBKA.,
IeprKaHHe COB
IUIUTH YaCcOB
HEI
3 CriocoOBI BO3IEHCTBHS H ITYTH IIEPEIaYH IEKTPO- 15
Mar HUTHBIX TIOMEX ’
) OnUcaHue 3IeKTPOMAarHUTHIX BIIMSHHUHI B YaCTOT-
HOH H BPEMEHHOH 00IaCTsIX
3 Paspsael cTaTHYECKOro AMEKTPHYECTBA
3 YpoBHH 1oMex. Mcrons3osanne SMC- 15
HOMOT PaMMEI ITIPH OITHCAHHH ITOMEX ’
3 IloMexo3alMTHEIE YCTPOHCTBA. OKPaHHPOBAaHHE
3 [ loMeX0o3aIUTHBIE YCTPOHCTBA. DHIIBTPEI
4 ONEKTPOMAarHUTHAas OOCTaHOBKA Ha SHEPreTHYE-
CKHX H ITPOMBIIIIEHHEIX 00bEKTax
HopmuporaHne ycioBHI pabOTHI IIEpCOHANa 1
6 ITPOKHBAHH A JIFOAeH B 30He BIHSHHSA [1C u BJI
CBH
- KayecTBO 3MIeKTPHYECKON SHEPIHH H ero 00ecIie-
YEHHE
Htoro 3a 5 cemecTp: 3.0
OKYMEHT NOQMUCAH 3,0

SNEKTPOHHOW NOAMUCHIO
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IIpakmuueckan paboma Nol

Cnocoobt 8030eiicmeus U Nymu nepedadu 3neKmpomMacHUMHbBIX NOMeX
Ilesb: N3y4YUTE MEXaHI3MBI pacpOCTPaHEHI AIIEKTPOMAarHUTHEIX ITIOMEX

OcHosbl meopuu.

B 3aBucuMocCcTHU OT MeXaHHUI3IMa pac-
OCTpDAaAQHEHUd M€ XK J YV UHCTOUYHHEK OM 5
UEé MHHUEKOM (DoaxgBepx e HHB MHU BJHUSTHHUIW
maMUu 5 annmapartTypoi), D MII MOT YV T
31 ea1a9ThbCd HAa €eMKOCTHHBREe, UHIVKTHHB-™

R T T

¢ U KOHAVEKTHUBHBEe. [Ipu Bo3ageHCTBHUH
BICOKO4YaCTOTHOTO S e KTPOMAaTIHMUTHO-™
O mMoJasd B JaAaHHOHU 3 0HE TILOBODAT euwre o
a Be J e HHH X e K TpOoOMAaAarHUT HBH X 1 OM € —

<IN T B -~ < = S = R = R
o

d X.
EMKOCTHBMU U HUHAVKTHUBHBMMU HA 3 bl

BawT IOMII, pacnpocTtTpaHngdwuuecsas B BHU/JE
COOTBEeETCTBE@HHO AT €eKTpUUIEeCKOT O 5
MAarHUTHOT O 1 0J e U B HeImopoBOAAIINHU X
Cpeaga x.

KounagayvkkrtrusHubse OMII - 3 T0O0 momMe XU, BO 3~
HHUKAaAWIUe B 0O O0Uu X ILensax, HaIlopumwmepp,
B 3a3€eMJeHUU U J U THOOBIX MeTaJdJgudue-
CKUX KOHCTDPYVEKILHUAIX U paconpocTpatd:aiio-
o1 e ¢ 4

1 O yJeMeHTa a I JEeKTpPDHUUIEe CKOH CeTH.
KOHITVYKTHMHUBHEE moMe xXu B 1e1mdqdgx, UME -
I U X

Ooaee OJTJHOTO I pOBOJJHUHK a, I PUHSIT O
nTeaduTb Ha nmomMe xu «npoBoa-3emasay (cu-
HOHUMB — HEeCHUMMEe TPHUUHBE, oOUero BUH-
na, Common Mode) u «mpoBOa-npoBoOoaAY (cumMme T
DUYHE e, T udbdbdbepeHIHAaTADBHOT O B U/ a,

Differential Mode). B mepBoM cayuae KnpoBog-
3 eMJ A9 HaOpAXKeHUEe NoMe XU NMPUJOXKEHO,

AOKYMEHT MNOANMMCAH BAaHHUUA, Me XTIV BCeMH
INEKTPOHHOW NOANMnMUChbIO .
Ceptudcbmkar: ' 12000002A633E3D113AD425FBS0002000002A6 H 3 e MJI € H. B O B T O—
Bnapeneu; LleBayxoea TateAHa AnekcaHapoBHa
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OAJHOH wmenuwu. PaccecMOTpPHUM OCHOBHBE NIOV-

TH IMepegadvynd 3JJeKTpPOMATUrr HUTHBX IITOME®EX.:
. TanpbpBaHUUYEeCKA aHd CBiHA36b. [[an1pbBAaAaHU-
gyeCcKads HJU MeTaJJUuUuecCcKa asid C Bs3Hb
IMIodaBJgasdeT<cCsd TOoOTI a1 4a, Kormza 1B 4d 2 J € K—
TPHUUECKHX KOHTVYD a UMEIT O 0OuLe e
COnNpoOTUBIOEeHHUe /, OVYVAb TO yUdacTOEK
INpoBOILTAa, CONPOTHUBJEHHUE CBI3U HUJHU
IBYXNODOJWWCHUK UHOIO BHUILA.

Uy Il

Pucynok 1 — I'aneBannyeckuii myth nepegaun SMC
2. EMKoOocTHad ¢cBA3b. EMKOCTHAaa ¢B4A36b

BO3HUKAaAaeT MexXITy IAIBVMSI KOHTYDPDAaAMU,
NPOBOAHUKHU KOTODPHBX HaAaxXxXoagdaTCsa IIOX
pa3JdJUYHBMHU NOTEeHIHUAaAJaMU.

T T T T T E 220B/501'u Cnu[ﬂ Cnup!
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PHcyHu:;K 2 — EMxocTHOIT 1TyTh nepegaun SMC

3. MarHuTHaAaad CcBA3b. MarsurHasdg HUJHU HUHIY K-
THUBHA A4 CBA3b BO3HHUHEKA AE®e€eT M€ XKV
IBYMSA UJHU HEeECKOJbBKHMH KOHTYpPAaMHU TOKa.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
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PuCYHOK 3 — MHIYKTHBHEIH ITYTh nepegaud SMII
4, CBaA3bp 4Yepesd HBIEKTPOMAarHHTHOEe H3JAYy4YIe-
Hue. OcyvmecTBJaJdeTCsdS NDOCpPEeICTBOM 3.J € K-
TpOMAQUrHMUTHHBIX BOJH, MOoOpPOoOXIATEe HHBX KaKHM-™
TUOO mepenatduukoMm (pucyHOEK H).
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PHCVYHOK 5- CBS3b Uepes AMEKTPOMArHHTHOE H3ITYUEHHE
BHyYyTppr nnpudbopa 2J€eKTpPOMAaTrHUTHLBE M OME-
X H MOT VT mMmomacTHh COBMECTHDO C MOJ e 3 HBMHU
CUTHAaAaJJIaMMU HJ U C HanpsaXeHUEM MUTaHUAH o
npoBoaxam (U, I), aub6o nmnoaeBwoiMmM nyrtrewm (E H, a
TaAaKXe 4Yyepes3 aAQaHTeHHHBH. B n1onomdHeHHEe K 39THM
mMmoMeXaM, BB3BAaHHBM BHEMHWUMH HUCTOYHHUEKAMU,
MOTITVYVT BO3HHUKHYTHb U BHYTpPDEeEHHHE moMe X Hu,
pacnpocTpaHgwWILUHe csd MO NpoBOITAaM MUJHU B BHIIE
NMoadsdg BHYTpPHU cHcTeMbB. He caeanyver 3a0BBATHLG,
YyTO npuodop aBTOMAaTHU3AULUU MOXKeT OBTBHB OJHO-
BpeMeHHO U YYBCTBUTEJBHBM K DNOMEeXaM, U CaM
H3adydaTbh nNoMexu (pucyHOoOK 6)
[JOKYMEHT NMOANMUCAH
ANEKTPOHHOW NOANMUCLIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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PucyHoK 6 - BHemmHHe U BHYTpPEHHHEe HCTOYY-
HHUKH moME X, B U J bl mIoMEeE X, MmoCTVYVNIDawI X B
VCTPOUCTBO H HUCXO0OIAWHUX M3 Hero nomex: 1 -
npudbop aBTOMAaTH3aAaULUHU:, 2, & ,4- a1 eMeHTSH N0OpH-
Obopa aBTOMATWU3aAaULUHU, BHYTpPEHHHEe HUCTOYHHEKH
OMII: 5 - ceTpb 5adeKTpOnNUTAHUI: 6 - HHDOpPMATI H-
OHHBEe BXOAHB: - MWHPOpPMAUHUOHHBEe BBHIXOJIHB: 8 -
3eMmaedHnue; 9 - IOMII, mepegawmue csda N0 KOHTY-
3a3eMIJ€eHnusd, pa3paiaibl CTaTHYEeCKOIO 3J € K-

HYyecTBAa, KOPOTKHEe 3 aMBEKAaHHUId9 B NHUTA aAWI e H

o= T W
T T = ®

Tu: 10 - srTekKkrTpoMarHur rHasa o0cTaHOBKAa.

[IlppupyuuHaAaMHU MOABJAUJEeHHUAIA BHYTPEeHHHX NoMeX B
HcecrTeMe OOBIYHO SABJAAKWTCA: HanpsaXKeHHUe NMHUTaA-
Mg ¢ gwacrtroTrtTon 50 Tu:, m3MeHeHHUSI NOTeEeHIUAJa
cCeTeBH X mIpoBOJAZX MUTAaAaHUSH VCTpPpOHCTRB
EeKTPOHHUKH:; HU3MEeHeHHUdI CHIHaAaJdOB B NOIpPOBO-
X yvaOopasBJeHHUS HUJIJHU JHHHUHAX MNDepejgauvd JgaH-
Xy BBCOKOYAaCTOTHEE€ UJHU HHU3ZKOYACTOTHEEe

KT OBEHE¢ CHUTHAIJTBH,; KOMMYTalHHOHHE € mpoionec-—

oL & B o oo

B HHIVEKTHBHOCTHHX, HallpHuUM®EDPp, B ' e pKOHaAdX

T o = o kB @ m m o

d [T € 9T4aTHBI X mJaaTaX., MdIHHTHEH € Imo.JqasH5 X010~

B Bl X ME&¢ X aHH3MOB C Hd KOIMIUTOeeJ dAdMH S HEepPpTIr uu,

H—C—HP -ﬂﬁWElEHTI:IﬁHﬁHéAH A5 P 3 d MBIK d HH A X H P a 3 MBI™
SNIEKTPOHHOW NOAN1CbIO OHAQHCHBE ABJEHHA IIpPpH

Ceptudumkar: 12000002A633E3D113AD425FB50002000002A6
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r U e SJEeKTpPpHUUIEeCKHEe baxkTODpH, KOTOZPEE®e
HYT NPpPHYHUHOHU HapymeHUA (PYHKIHOHHUDPOBaA-

3 TO NepexXxXOoOAHBEe CONPOTHUBIAIEHHUSI B KOH-™
aX; MmyMbB aAaKTHBHBX H mDTaccCHUBHBX 3J€eMEeH-™
, Apeid mapaMeTpPpoOB HHJEeEMEHTOB:; pa3s3bdpoc
M € HH KOMMYTa Al HUHU B JOTrHMuYIe CcKHX VCTPOHU™
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ABJ € HHUA OTpaxeHHHd B
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(, BHUOpauumu U MHUKpODOHHBH »>PdberkT B
T a X, NMbe 30 TeKTpPpHUHIYEe CKHE CMel e HH A

B mpu CXKaTHH " H3Trubax MH30J 9L HH:;
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X
K
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K THE e HanonpasaxXeHUT; CXeMO9JdEeKTpPHIe-
U TepMO3JdeKTpHUYeCcKHe SPdeKTH B TOUUY-
OeITHHEeHHUA MNpPOBOAHHUKOB H3 pai3JgqHUHEBHX
manoB (Hanpumep, KaxXxagioe MecTO cmnaMmkKH,
K U HJ U pe3b00BOE CO€eJHHEeHHe JBY X

YHBHX MaTepHaadaoB npeagcrtraBaseTrT cobOoH

o = = =

5 €eMeHT, TepMOHANpPAXKEe HHe KOTODOTO

T A = = T

HaeTcda npumepHo g0 40 MKB npu Hm3MeHe-
TemMnepatTtypb Ha 1° C). 9THU BO3SMOXHBEe IIa-
U T HE € 3¢ e K TH He 00X 0JdHMO VYU THB BATH
pas3pabdorTKe U HU3TrOTOBJEHHUH 39 € KTpPOH-
cpealcTB aBTOMATHU3AaULUU U COOTBETCTIBY-™
MU MepaMH, Hanpumep, nMNojgaBJeHHUEM, HYWXKHDO

5 B R T o S w o s Roe e RO R0 N DR=T 0o NN 8T

O & - a9 T @-m o= = T 60 =2 ®oo ’mow ’moH
T R M R w B E T Ow T o H oM R DT @

d HHIYHTDbB HX BJJHHAHHKE.

KOHTPOJIBHBIE BOIIPOCBI

. Hasz3oBuTe NPUUUHB T OSIBJEHH 4
BHYTPEeHHHUX INOMEeX B CHCTE®EeMe.
2. llepevyucaure BHEeEUIHUE U BHYTDE®EH~™
HHEe HUHCTOYHMHUKH D OoOMEX, BHUIB I OM®E€E X,
NOCTyHODawWIMHUX B YCTPOUCTBO U HUC—
X0 I a0 MM X H 3 HeTIl O II OM e X.
3.JlodgcHUT®Ee OCHOBHBEe Me XaHU3 MBI
pacuonpocCcCTpaHEeHHUSTI IIO0OME X.
ONOKYMEHT NMOAnNMCAH
3NEKTPOHHOW NOOMUCHLIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 A paﬁﬂma No2
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

1 6 YACMOMHOIL U 8PEMEHHOI 00/1aCmAX
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Ileab: wM3yuuTH MpEACTAaBIICHUE IEPUOAUUECKUX U HENEPUOLIMUECKIUX
(PYHKIIHII BpeMEHU B YaCTOTHOII oOIacTu

OcHoesbl meopuu.

IIpeacrapiienye nepuoandeckux ()YHKIHII BpeMeHH B YACTOTHOI 00.1aCTH.
Pan ®ypoe.

CUHycOnJalbHBEIE MIM KOCHHYCOMJAJIbHBIE IIOMEXH (rapMOHHUYECKHE
IIPOIECCHI) MOTYT ORITH IPEACTaBJIEHEl Kak BO BPEMEHHOI, TaK I B YaCTOTHOII
oOmacTax  HemocpeAcTBeHHO (puc.l)) B  dacTtoTHO  o0jacTm  moMmexa
XapaKTepH3yeTcs YITIOBOI YaCTOTOII M YacTOTOH konebaHuil f = o/ 2m.

Hecunyconganbaele nepuogudeckne QyHKINN - HAIpUMEP, MIJI0O00pa3HOM

JII HpHMDyFGHEHGﬁ (I)DPMBI HMIIYJIBCBI HAIIPAMKCHIIA IJII TOK4d BBIIIPAMIT eJieln
KOTOPEIC, B HCKOTOPBIX CJIYHAXAX, BO3MOZXHO OIINCATh aHAJIMTHHYCCKIH, - MOI'YVT OLITE

IpeJCTaBIIEHB B YaCTOTHOM OONIacTH Kak OecKOHeYHasd CyMMa CHHY COUJaIbHEIX
I KOCHHYCOUJAIbHEIX KOJIeOaHH, T. €. psagoM Dypee.
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Pucynok 1 — IIpeacraBneHne cuHyconaaabHON IIOMEXI BO BPEMEHHOI 1
JaCTOTHOI 00JIacTIX

HELHpHMEp:, MOXHO IIPCACTAaBHTDb cebe HCCIHMMCTPIHYHOC HaAIIPAXCHIIC
HpHMDyFGJIEHGﬁ (bOpMI::I BOBHHUKININIM KaK HaJIOXKEHIe OCHOBHOI'O KoJeOaHII u
OCHOBHOII 4aCTOTHI fl =1/T 1 OecKOHEUHO MHOTUX FapMOHHYCCKIIX KoJIeOaHuil

i, C HaCToTaMHl Vv fl 3aBUCHUMOCTD AMILIIIATY Bl OTACJIBHBIX KoJIeOaHNII OT YaCTOTEI

IpejicTaBIsIeT coOO AUCKPETHHIN IuHedaTelll cnekTp (puc. 2) Hanmenwmas
BCTPEUYAIOIASACS B IMHENYATOM CIIEKTPE YacTOTa - OCHOBHAs YacTOTa.

YacTOThl BBICHINX TapMOHUK SBJIIFOTCS  3HAUEHUSMH, KpaTHBIMU 3TOIT
OCHOBHOM YaCTOTE, HaIpumep f, =3f,.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



u(t}d _Unt THE) T

= 1 N Y
£ B o Bk
LT T % 21

Pucynok 2 — Ilepunoandeckast HECUHYCOUAaIbHASA (PYyHKIUS

Ananutndeckn pag @Dypbe 000N (QYHKIUI BPEMEHH MOXKET OBITh
IpeJCTaBJIEH B Pa3IMUHBEIX pOopMax:

HopmanvHaa:

u(t)=U,+ i (U, cosnat+U, sinnat),
| 2 T " 2 T”=I 1 T
U, = ?Ju(r)cns(ﬂmlr)dr, U = ?Ju(r)ﬂin(nmlr)dr , U, = ?Ju(r)dr. (1)
Kospdummentsr U, u U, - aMIUIITYABl OTAEILHBIX KoeOaHumii

i

Coctapmsaromad U, COOTBETCTBYET CPEAHEMY apUPMETUUECKOMY 3HAUECHUIO

(GYHKIIUN BpeMeHU (IIOCTOSTHHAs COCTaBIISAROIIAs).
Amnnumyono-gaszosas: Tak Kak CHHYCOHJalIbHEIE  KOJ€OaHHS C
COOTBETCTBYIOIIUM (Pa30BEIM CJBUIOM MOTYT OBITH MPEACTaBIECHHI U Kak

KOCHHYCONJIalbHEIE, HalmpuMmep sin(90° +a)= cosa, BMECTO HOPMAJIbHON (POPMHEI
JaCcTO MPUMEHIIOT aMILINTYOHO-(a30BYIO (popMy:

u(t)=U,+> U, cos(nayt+@,), (2)

n=1

rge U, = \/Uf + U,:z X P, = —ﬂrc.tg(U,: :"U,',)

KomniexkcHas:.
Ecnu  JONONHATH BBIMENPUBEACHHBIE YPaBHEHHS MHHMOII UYacThIO U

3aMEHUTh TpUroHoMeTprueckne ¢yHkiuu no popmyie Oilepa cosx + jsinx = e’
AKCIIOHECHINAILHEIMI (QYHKIIIMIL, II0JIydaeM YpaBHEHIE B KOMIUIEKCHOI pOopMeE:

u(t)= 3 Ce™ = Co+ 3 (C, " +C ™), (3)

n=-—co n=1|

e =Ce” , n=0,£1+2,.

4 T
'me C,(tnw)= %Iu(;)e‘f’”""dr - ‘C,;
0

OJOKYMEHT NoanmvucAH
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PrcyHok 3 — AMIIIUTYHEII I (pa30BBEIN CIEKTPEl KOMIUIEKCHOTO psjia

Dypre

Tax xaxk QyHKIUSA wu(f) Oyaydd HOpEACTABIEHHAs KOMIUIEKCHBIM PSJIOM
Dypre  (3) OCTAE€TCd JACHUCTBUTEIILHON, TO B IIpaBOU YacTH BBOJATCA
OTPHIIATEJIbHBIE YaCTOTHI (YTOOBI MHHMBIE YacTH COKPaTWINCh). YUeT

OTPHIIATEJIbHBIX YacTOT MNPUBOJUT K JABYCTOPOHHEMY CHEKTpy (puc.3).
M neHTUYHEIE BEIECTBEHHLIE YAacTU OOOMX cjlaraeMeIX B (3) 3a 3HAKOM CYMMBEI

(U191 IIOJOXUTEJILHLIX M OTPHIATEIbHBIX YAaCTOT +n®,) 00pa3yrT (PHU3NYECKH
N3MEPUMYIO aMIUINTYAy U , IpHI4eM

(@

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

+r M

IIpn amamuze OMC BMeECTO ABYCTOPOHHEIO MaTEeMaTHUYECKOI'O CIIEKTpa
C, = f(+nw,)Yalle BCEr0 PaCCUNTHEIBAIOT OJHOCTOPOHHHIT «(I3MUYECKNI» CIIEKTP

2| C, |= f(£tn®,) TOMBKO M TOJOXUTENBHBEIX 7, AaMIUIITYABl KOTOPOTO

OTJIMYAOTCSI Ha KO3((PUIINEHT 2 OT aMIUIUTY JBYCTOPOHHEI'0 CIIEKTpa. 3HAUECHUI
AMIUIUTYJ OJJTHOCTOPOHHEI'O CIIEKTpa M3MEPHUMBI, OHM COBIIAJAIOT CO 3HAUECHISIMU
KO3 PUINEHTOR KOCUHYCONJaJIbHOI (POPMEI, T.€. COOTBETCTBYIOT 3HAUUTEIILHEIM

JaCTSM BEKTOPORB IIEPEMEHHOT0 HAIIPSKEHI TOM )K€ YaCTOTHL.

B zakmoueHne Ha pHUCYHKE 4 T[OKazaHbBl UMIIYJIBCH IIPSMOYTOJIBHOI
GOopMBI ABYX MNEPUOAUUECKN H3MEHSIONIUXCS HAINpPSKEHHN OJHOM U TOH XKe
OCHOBHOM YaCTOTHI, OJHAKO PAa3JINMYHON CKBa)XHOCTH, N OTHOCAIMHECS K HHUM
JINHEYAaTEIEe CIEKTphl. V3 BEIMIECKazaHHOIO MOYKHO YCTAaHOBUTL CJIEIYIOIIEE:
HalIMEHBINIas 4acToTa f, SBIFETCSI OCHOBHOI HAacTOTON. Ee 3HadueHme CBI3aHO CO

3HaueHueM nepuoga 1. f, =1/T

AMIUINTYJBl BBHICIINX TFapMOHHIK IIOSABIIAIOTCA C OJMHAKOBEIM HHTEPBAJIOM
Af = f, =1/T X 4acTOTHI KpaTHEI OCHOBHOII 4acToTe f, = nf

Psang ®@ypee I MOCIIeMOBAaTEIILHOCTH IIPAMOYIOIBHEIX MMITYJILCOB HNMEET
BT
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Pucynoxk 4 —  JluHenuaTtele  CIEKTPHl  JABYX  IIEPUOAUUECKUX
[IOCIIeJOBATEIbHOCTEIl IPSMOYTOJIBHEIX HMIIYJILCOB HAIPsKEHNII ¢  JIIMYHOII
CKBaXHOCTBIO (1:2): ¢yHkmmsa Si(x) - orudaromas CIEKTpalbHBIX aMILIUTY I

(crmomHas KpuBas), ¢QyHKOUA 1/ f - ormbaromas (GyHKIUU Si(x) (IyHKTHpPHAS
KpHBas)

Kosppuruenrsr  (cnexTpanbHele  aMIUINTyAel)  (0€3  HOCTOSHHOM
COCTARJISIONIEN ) OIIPEAEIIAOTCSA (POPMYIION:
T sin(nnwt/T)
“ T"T (nwT/T)
Orubaromas CHEKTpalbHBIX aMIUINTYJ CIIEAYET (PYHKIUN  Si(x) =sin(x)/x.

Ileproe 3HaueHme HYJISA STOHl (QYHKIMH COOTBETCTBYET OOpaTHOM BeINYNHE
JUINTEIIbHOCTU UMITYJIbCa
fl.s:;=ﬂ 1/t
Jlpyrue HyJeBbIe 3HAUCHHS CIEAYIOT ¢ MHTepBajioM nf> ™. Ha mpakTuke

HYJIEBBIE€ 3HAUEHUS MOSBILIFOTCS HE CTOJIb SIBHO BBIpPaKE€HHBIMU, KaK Ha pUCYHKE 4,

TaK KakKk II3-3a HEM30EeKHBIX acUMMETpHil (Hampumep, >KCIOHECHIINAILHBIX

HapacTaHUII 1 cIaja MPsSMOYTOJIbHEIX UMITYJILCOB) OHU CITIa)XKMBaIOTCA.
ITocTossHHBIN KO3 duIUEeHT npu (YHKIHHN Si(x) paBHBIM 22U, /T 1pu

HCH3MCHHOM IICPHOJC IIPOIIOPIHNOHAJICH IJIoma/Jamnm HMMIIYJIbBCA Um’l'. Takum

00pazoM, BEICOKHE y3KHe UMIIYJILCH IIPH HU3KIX YaCTOTaX MOTYT IMETh TaKOIl XkKe
CIIEKTP, Kak HIBKUE IMHpokHe. IloaToMy B BHINENPUBEICHHOM IIPHMEpPE
CIIEKTpaJIbHBEIE aMIUTUTYAbLI 13-3a MeHbInell Ha 50% IIomaan UMIIYJIECOB HMEIOT
TOJILKO IIOJIOBIHHOE 3HAUYCHIE.

Orubaromass aMIUIITYJ (QyHKINH Si(x) ecTh (PyHKIIAI 1/x M

IIPAMOYI'OJIBHEIX HMIIVJIECOB C OecKOHEeUHO OONIBIIOI] AJINTCIIBHOCTBEO IICPIIO 4 T

AOKYMEHT NOAMNUCAH | :
SNEKTPOHHOW MOOMUCHIO HKIITITII S.-!(I) 6ECKDHELIHO CﬁHH}Ka}GTCH.

Ceptudmkar:, . 12000002A633E30113AD425FBS0002000002A6 ZIETHT—IEITOﬁ (b}"HKL[HH.
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[TogqoOHBEIM 00pa3oM MOZKHO PacCMOTPETh U JApyrue (popMbl UMITYJIECOB C
OIPYTUMHI OruOaromuMM, HaIpuMeEp, TPEYrojbHEIE HMITYJIBCH, OTHOaromasd
KOTOPHLIX BhIpaxkaeTcsd QyHKIIEH Si°(x)

IIpeacrapieHue HenmepuoguYecKHUX (PyHKIIHI BpeMeHH B YaCTOTHOM 00J1aCTH.
Hurterpana ®@ypsoe.

Psang @Pypbe IOIIyCKaeT IIPEJACTaBICHHE B YacCTOTHOII 00IACTH TOJILKO
nepuogudecknx  GyHKUil  BpemMeHn. OJHAKO YacTO HMEIOT JIeJI0  C
HETIEP U0 JIMTUEC KM Y HKIISI MU, XapaKTepHbIM, HaIIpUMep, UL
KOMMYTaAIlMOHHBEIX  IIPOIIECCOB, MOJHHU  WIN  Pa3psSgoB  CTaTHUYECKOTO
AIIEKTPUYUECTBA U T. .

IIpn ompeneneHNN CHEKTpa HEINEPHOAMUECKON HMIIYILCHON (QYHKINH
BBEITIOJTHUM IpPEJIEJIbHBIN II€PEeX0/l, BOCIIOIB30BABIINCE  KOMIUJIEKCHOII (hopMOU

samucu  psaga ypee I Hepuoamueckux GyHKIUI (MIpeaeThl HHTerpIpOBaHIT —
1/2n+T1/2):

=40 1= 4o +T /2
_ jno,t — jne gt jne,t
u(t),, = > Ce™' =Y - ju(t)e dt e
n=—co n=-w| L _T/2 |

Tak kak B JIMHENMYaTOM cCIIeKTpe psga DOypbe pacCTOAHUE MEKIY
CIEKTPaJIbHBIMU JIMHUAMHU COOTBETCTBYET

Af = Aw/2x= f, =1IT
Mo3skHO Takke 3arucaTh

=+ +T/2
U(l),y = = A@ J.H(I)E_‘”m”df e
27 T2
Jlanee BBLIIIOJIHAETCS IIPeAeNIbHEI Iepexo ] Ipu T —> o 1 Aw — 0. IIpu 3ToM
KOHCHHOC PaCCTOAHHNC MCHK/IY CIICKTPAaJIbHBIMIHI JINHITAMII Aw®w 3a 3HAKOM CYMMBEI
IICPECXOOIIT B 6&CHGH€LIH{} MaJIOC PAaCCTOAHIIC d&), AHCKPCTHAA IICPCMCHHAA nAw
B HENPEPHIBHYIO IIEPEMEHHYIO @, a4 CYMMa — B HHTerpajl. TakuM o0pasom,

IOJIy4aroT UHTerpajn yphe A1 HellepnoJudecKoil QyHKIIIM:

u“)nmep. = limﬂ(f)ﬂep —

| +oree | |
| [ Tu(t)e fw,} ® o

2}3’ —m "% y y
T'—m Xia)
Ma—)
+co
rae X (w)= J.u(r)e‘f*"”dr - IOpeAcTaBieT coboll mpeodpazoBaHue Dypbe
GYHKIUI u(f) Ha3bIBa€MOE€ CIIEKTPaJIbHOM IUIOTHOCTBIO u(t); ‘}{{(m)‘ HOCHUT
AOKYMEHT NOANVUCAH 11 JI Hellepuoauueckoil v HKITUN
3NEKTPOHHOW NOANUCHIO Ty A [ pHOA by nKy
Cepruchukar: (12000002A633E3D113AD425FB50002000002A6 1e€T BU;
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u(r)zg:l;}f(m)e dt

CrnegoBaTesibHO, IIpeodpazoBanne Dypbe U ero oOpaIeHne B3auMooOpaTHLI
C TOUHOCTEIO JO MHOXUTeJId 1/2m .

HazBaHme «cCIekTpalbHas IUIOTHOCTBY» IPOUCXOJUT OT TOTO, UTO
CIICKTpallbHas  (PYyHKIIIA X(w) WIEeHTUYHA JIMHENYaTOMY  CIEKTPY C*,,

f

OTHECEHHOMY K PAacCTOSHUIO MEXJIY COCeIHUMU dacToTamMu. Tak Kak
T'=1/Af =27 /Aw, TOIIy4UaeM
+T/2
C, =Af J‘u(r)e'f‘"’"dr

-T/2

Ecan ormectu ammmuTyael C, kK Af 1 0Opa3oBaTh MpeaelhbHOE 3HaueHIe
U1 T — oo (COOTBETCTBEHHO Af — 0 ), HOJIyUNM

lim C, — J.u(r)efﬂ”d: = X (w),
Ao
A

THau€ roBOPsI, CIIEKTPAILHYIO IJIOTHOCTD.
Ecmu, HampuMmep, nHHeuaTelil crekTp C

I

H3MCPACTCA B BOJIBTAX, TO

CIICKTP4dJIbHAA IUIOTHOCTD X(&J) CPABHIMOI'O OJHOKPATHOI'O IIponccCa IMCCT

pazMepHOCTbL B/I 1.

OUeBUAHO, HEIEPUOANUECKIE IIPOIECCHl TOXKE MOIYT OBITH IPE] CTAaBIICHEI
KaK HaJO0XXEHHE CUHYCOUIAIBHBIX IIN KOCHHYCOMAAIBHEIX KoneOanuil. OgHako B
OTJIIMYUE OT IEePHOJNUECKUX MPOILECCOB 3/IECh YUACTBYIOT BCE YACTOTHEL OT —o0 JI0
+o € aMIUmMTygaMn X (w)df .Tak kak T@pH OJHOKPAaTHBIX MpoIleccax

cojepikamasicsad B OJHOM HMIIYJILCE KOHEUHAas SHEPrus paclIpeierdeTcs Ha
OCCKOHEUHOE€ MHOMKECTBO YacTOT, TO aMIUINTyJa OTJAeIbHON CHEKTPaIbHOII
COCTABILIONIEIl JOJDKHA ORITH OeckoHeuHo Maiion. YToOml m30exaTrh H2Toil
HEOIIPEICJICHHOCTHI, OTHOCSAT SHEPIHIO HMIIYJIbCa K YacTOTE H IIOIyYaroT, TaKHUM
00pa3zoM, CIIEKTPalIbHYIO IUIOTHOCTB, IIpeeibHOe 3HaueHne KoTopoil npu Af — 0

OCTacCTCA KOHCHHBLIM I KaK Pa3 COOTBCTCTBYCT HpEDﬁpHBDEaHHIrD (I)yphﬂ.

KOHTPOJIBHBIE BOIIPOCHI:

Kakumu nmapamMeTrpaMu XapaKTepH3yeTcs IIoMexa B 4YaCTOTHOM oOmacTu?
OnNmuTe CUHYCONAAILHYIO IIOMEXY BO BpEMEHHOII 1 YaCTOTHOII 00JIacTX.
OnumuTe IepuoAndec Kyr HECHHYCONIaIbHY O (PYHKIIUEO.
IIpencrarpTe aHamUTHUECKN P Dypbe JIH000H PYHKINHN BPEMEHI B pazjIdy-
HEIX (popMax.
5. B xakux cinydasax Psag @ypbe AOIyCKaeT NpeACcTaRIIEHNE B YaCTOTHOM 0Oa-

CTH HENEPHOAMUESCKUX (PYHKITII?

= Lo =

AOKYMEHT NOAIMUCAH ckas paboma No3
SNEKTPOHHOW MOAMUCHIO
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HE.J'[L: H3YVHUTE MCXAHHN3MbBI BOSHHKHOBCHIIA PaA3PAJ0OB CTATHHCCKOI'O 3JICK-
TPHHCCTBA

OcHosbl meopuu.

Ilog paszpsamgaMm CTaTUYECKOIO AJIEKTPUYECTBAa IIOHUMAKOT IIPOIECCHI
BEIpABHUBAHI 32apsgOB  MEXKOY OTIACILHEIMI TeJlaMM, HECYI[UMU pa3HEIE
AJIeKTpocTaTHUeckue 3apsiaul. OHH OOBIYHO COIIPOBOXKIAIOTCS KOPOTKUMH M
NCKPOBBIMHI  Pa3zpsAHBEIMH  SBICHISAMH. IIpd BO3HHUKHOBEHHMM HCKpP MOTYT
BOCIUIAMEHHTLCS TOPIOUNE Ta3hbl WIN Maphl, & BEI3BAHHEIE pa3psagaMH TOKHI U MOJII
MOTYT IIOBPE€IHUTL SIECKTPOHHBLIN 3JIEMEHT, BBIBECTH U3 CTPOS BIIEKTPOHHOE
oOOpyIOBaHNE WHIN HapyIHNTh €ro padory. IlepBoe HazBaHHOE BO3ICIICTBIE
OTHOCHTCS K 00JIaCTH MOKapo- 1 B3pLEIBOOE30IIaCHOCTH, a IIOCJIEJHUE — K 00JIacTH
AJIEKTPOMAarHUTHON COBMECTHMOCTIL

3apsaapl CTATUHECKOr0 3JIEKTPUUECTBA MOTYT BO3HHKAThL 3a CUET MHIAYKIIMU I

TPEHIUL.
A
B g B
- .
A C
= ) " WA B
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+ _ +
T 7 A s B
— _+ + -+
E: — +--
B T ;o @ CAB
— - -
G e
Pucynok . 1 OrexTpuzaius 3a cUeT PucyHok 2. OrexTpuzais 3a cUer
MHITY KITNI TPEHU

Pucynox | HarmggHO IOSACHAET MNPUHIIUN SJIEKTPU3AINI IIYTEM HHIYKITUIM.
IIycTh snekTpUdecK! HEUTpalbHOE TeJIO B nomnagaer B 3JI€KTPOCTATUUECKOE TIOJIE,
oOpazoBaHHOE JABYMS 3apsDKeHHBIMH TejdamMu A u C. Ilpm stom B Teile B
[IPOUCXOUT IOJApM3ANA 3apsaa0B. Eciu 3aTeM OTBECTU OTPUIATEIILHEIE 3apsi bl
Tena B Ha Termo C depe3s NPOBOJHUK, TO Telo B ocTaHETca 3apsKeHHBIM
[TOJIOKUTENBHO, JIa’K€ €CJIU BHEIIHEE II0JIE ICUE3HET.

Hambonee wacToO BO3HHKAIOT SJIEKTPOCTATHUYECKHE  3apsjibl  IIYTEM
AJIEKTPHURAIUN Tell TpeHUeM (pHCyHOK 2). OHa BO3HUKAET, €CIH JBa pa3JIM4uHEIE,
[IEpBOHAYAJILHO HENTpalbHLIE Telna A U B compukacaroTcs, TpyTcs APYr O Apyra, a
3aTeM pa’beAUHSAIOTCA. OQHO TEIO IEPEIacT SIEKTPOHBI APYTroMYy U 3apsKaeTcs
[TOJIOKUTEIBHO, a APYroe TEJO, IMOoIyYdas 3JIEKTPOHEI, 3apsKaeTCs OTPUIATEIBHO.

12
AOKYMEHT NOAMMCAH 0T oT coted nukoamiep 100:1071% A o
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mexay coboil: Uap=Q/Cap. B cBI3m ¢ TeM dYTO BeIMUNHA €MKOCTH MEXIY
3apsKEHHBEIMI TE€IaMI OU€HBb Mana (HECKOJBKO NMUKodapas), HANpsKEHNIE MEXIY
TeJJaMI MOXET JOCTUraTh OueHb OoJbmux 3HaueHHil (1o 10-20 xB). IIpumepsnr
AJIEKTPHU3AI[UH TE€JI TPEHUEM IPUBEJCHEI B TaOmmie 1.

Tabmnuma 1
SHAUCHU HaIIPSKEHUIT, BO3HIKAIOIIIX 3a CUET TPEHUA
Ha pasINIHBIX Telax
| I[pyynHEL BOBHUKHOBEHIS Hanpstxenue, B
1. Yenosek, UIyIIUIi IO IIOJTY IHHOJIEYMa 200-9000
2. M3BiieyeHne MUKpPOCXEMBI 13 INIACTUKOBOTO MIaKETa mo 20000
3. M3riieyeHne MUKPOCXEMBI 13 IIEHOIUIACTOBOI Taphl mo 11000
4. YenoBek, MAYIUI 10 HEIJIOHOBOMY KOBPY 10000-15000
5. Uenosek, paboTaromuii 3a BEpcTakKOM 100-3000

Ha pucynke 3 npuBejeHa 3aBUCUMOCTE IIOTE€HIINAJIa YEeIOBEKA IIPH X0Ab0E 110
IIOJTY MPU IPOXOKIACHUN 6 M II0 IIOJIy C NOJIUBUHIUIXJIOPUIHEIM (1) 11 pe3nHOBOM
(2) HOKPBI-THEM.

3HAUCHI HaIpsKEHUI, M3MEPEHHBIE HAa OJTHOM M3 IIPEAIIPUATIN
3JIEKTPOHHON MPOMBIIIJIEHHOCTH IIPU BIIaXXHOCTU Bo3Ayxa 24 % u temnepartype 21

C.

>0 40 60 &0 T 4

PucyHok 3 - 3aBUCHUMOCTBL OT BJIAJKHOCTH P IOTeHI[1ala YeIOBEKA
IpH XO0ALOE IO IOJIY

C »SIeKTpOHHBIMU JE€TaLIMU, MHKpOocXeMaMH HEoOXO0JAUMO 0COOEHHO
OCTOpOXKHOE  oOpamleHue, UroOBl  H30eraTh HUX  MOBPEXICHHSI  H3-3a
SJIEKTpOCTAaTHUECKUX IoBpexkaeHuil. Ocoboe 3HaueHHE OpU OOpameHHH C
MUKpPOCXeMaMI UMEET 3JIEKTPOCTAaTUUECKUIT 3aps Tejla YejloBeka. [ero UeloBeKa
o0OJajlaeT eMKOCTRIO OTHOCUTENILHO 3eMin C=100-300 nmd. Ecian uernoBexk UAeT 110
[IOJIy C CUHTETHYECKNUM IIOKPBEITHEM, TO 5Ta €MKOCTH MOXKET 3apsAAUThCS 0
Umax=15 kB 11 HaKOIIUTL SHEPTULO:

[JOKYMEHT NMOANMUCAH o )22=(10-30) mJT
ANEKTPOHHOM NOANUCHIO
Ceprucbukar:  12000002A633E3D113AD425FB50002000002A6
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[Ipn npuOIMKEHNN dYeJoBeKa K 3a3€MJIEHHOMY KOPIIYCY SJIEKTPOHHOTIO
npudopa mOpou3oiigeT HCKpoBoll pazpan. Kaxaelll pa3psan CTaTHUUECKOTO
AIIEKTPUYECTBA COIIPOBOKIAETCSA AJIEKTPUIECKUM M MAaTHUTHBIM IIOJIIMIL.

OCHOBHBIMH  METOJaMHN  IIPEAOTBpAaIlEHIsI  BPEAHOIO  BO3JICHCTBILI
AIIEKTPOCTATHUECKNX Pa3psSloB SBIAIOTCA IIPEJOTBpPAIlEHUE 1 OrpaHUYEHUE
HAaKOIUICHIA 3aps0B, OTBOJ NI HENTpaIn3ald I1apa3uTHRIX 3apsaJ0B, CBEJEHIE
K MIHIMYMY IIOJIE€BEIX U pazpsaaHBIX 3(PPEKTOB.

B tabnuie 2 npuBeleHbl OCHOBHBIE IapaMeTPhl 3JIEKTPOMarHUTHEIX
NMITYJIECOB Pa3JIMUHON IIPHUPOIBI.

Tabmura 2
IIapaMeTphl 3JIEKTPOMAarHUTHBIX UMITYIILCOB
MoJHng Ha Paspsn KoMMyTallioHHEIE
PacCTOSIHUM OT MeCTa CTAaTHUYECKOTIO IIponecchl B
yaapa, M SIIEKTPUUECTBA Ha | AJIEKTPOSHEPreTUUECK X
IIapameTtp PacCTOSIHNU YCTpPOICTBaxX Ha pac-
OT KaHaJla pa3psja, | croaHuu 10 M oT yc-
CM TPOICTRBA
10 100 10 20
E, xB/Mm 100-300 40 4 1 1-100
H, A/m 1000— 160 15 4 o 300
3000
Tx, HC 1000 100 0,2 20 10-50
0
YacTtoTra
S— Il xI'm—5 Ml1g mo 1 1T 1-100MI 11
O0JnacTh JlokanpHas, Toueunas, JlokanpHas, neciaTKu
EeNCTBUA HECKOJIBKO HECKOJIBKO METPOB
KIJIOMETPOB CAHTHUMETPORB

KOHTPOJIBHBIE BOIIPOCBI

1. IlosicHuTE ITPHHITHII SJICKTPH3aIl I IIYTCM HHAY KITHI.
2. llogcuure QICKTPHU3aINKO TCJI TPCHIICM.

IIpakmuueckas paboma Nod

Ypoenu nomex. Hcenonwvzosanue I MC-HOMOZpammbl npu ONUCAHUU NOMEX

HE.J]L: H3YHHTE KOJIMHCCTBCHHYRO OLICHKY BHEKTPGMHFHHTHDﬁ COBMCCTIIMO-

CTIH C HCIIOJIB30BAHIICM HDFapH(bMHT—IECHHX MacIITaboB

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCHIO
12000002A633E3D113AD425FB50002000002A6

LleG3yxoea TateAaHa AnekcaHapoBHa

CepTtudumkar:
Bnapeneu:
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— BJIEKTPOMarHUTHas 0OCTAHOBKA, XapPaKTEPH3YIOMIASCA aMIUIMTYIHBIMH H 4aCTOTHBIMH
CIIEKTPaMH HAIPSKEHII H TOKOB HCTOYHHKOB ITOMEX, HAIIPSDKEHHOCTBRIO IO,

— MEXAHH3M CBSI3H H €€ KOIHMYeCTBEHHAS OIlEHKA B BHJIe KOA()(HITNEHTOBR 3aTyXaHHS HIH
nepeJaTOYHBIX (PYHKI[HIA,

— BOCIIPHHMYHBOCTL WIH YYBCTBHIEIILHOCTH IPHEMHHKA ITOMEX, XapaKTEPH3VIOIIAsICs
ITOPOrOBBIMH 3HAYEHHSMH ITOMeX B (DYHKI[HH OT YaCTOTHI HIH BpeMeHH [1,5,6].

J[1 KOIMHMYeCTBEHHOH OIeHKH 3IeKTPOMArHHTHOH COBMeCTHMOCTH (OMC) Momb3yIoTCes
orapH()MHYECKHMH MacInTab0aMH HaIlpsDKeHHH, TOKOB, HAIIPSDKEHHOCTEH 3IeKTPHYECKOIO HIIH
MarHHTHOTI'O ITOJISL, MOIIHOCTEN B OTHOCHTEIIFHBIX EIMHUIAX, YTO IT0O3BONISET HAITISIHO IIPEACT a-
BHTb COOTHOINEHHS BEITHYHH, OTIHYAIOIIHXCSI Ha MHOTO ITOPSAKOB. Pa3mmyaroT morapu@mM OT-
HOIIIEHHSI YPOBHS H CTEIIEHH IlepelJauyd ITOMeXH. YPOBHH OIPEIEISIOT OTHOINEHHE BEIIHYHHEI
(HarTpuMep, HanpsokeHHS Ux) K IMOCTOSHHOMY 0a30BOMY 3Ha4YeHHIO (HarpspkeHHs U/(), KoTopoe
yacTo 3ajacTca B eanHmax: U0 =1 MkKB ut.1..

CTelneHp Nepelaun OIPeAeIIeTCS OTHOIIIEHHEM BXOJHBIX H BBIXOJHBIX BEIIMYHH CHCTE-
MBI M CIIVKAT XapaKTepHCTHKOH €& IepedaTOYHBIX CBOHCTB. OHa IpeacTaBiIgeT COOOH JIOra-
PH(MBI OOpaTHBIX 3HaYeHHH KO3(P(HIHEHTOR ITepeJayul, HaITpHMeD, KO3 (PHIMEHTOBR 3aTyXaHH I
MOIITHOCTH, OclIa0leHHs 3a CYeT SKPaHHPOBAHHS, CHHKEHHS IIPOTHBO(A3HOH ITOMEXH IO OTHO-
ITEHHIO K CHH(Da3HOH.

C rpuMeHeHHEM JIeCITHYHOro norapudma logl 0 = lg onpeAensroT B AelHOeIaxX, HaIpH-
Mep, CIEAVIOIIHE BETHUYMHEL, IMpHHIMAaa 6a30BeMH BenmuuHaMmi UO=] MxB, 10= 1 mMmxA, EO=I
MkB/M, HO=1 MmxA/M, PO=1 uBT:

a) HaIlpsDKEHHE:

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

0) TOK:

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

B) HaIIPSDKEHHOCTD 3IEKTPHYECKOTO IO

Eob =20 1g(Ex/E0), tnie EO0=1 MxB/Mm;

I') HaIPSKEHHOCTh MAarHHTHOT'O TTOJLS:

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

I) MOIITHOCTB:

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

BrineykasaHHbBIE YPOBHH OBLIIH OIIPeJelleHBl ¢ IIPHMEHEHHEM ITOCTOSHHOH 0a30BOH Be-
JTHYHHBL H IT03TOMY OOOOIINEHHO HA3BIBAFOTCS aOCOIMFOTHBIMH VPOBHSMH. OHH XapaKTEPH3YIOT
3HaYeHHS KOHKPeTHBIX BelmnurH [ 1, 4, 5, 6]. UYToOB MOUepKHYTE, YTO BEIHYHHA SBISeTCS Oa30-
BOH B €& 0003HAYEHHE, ITOMHMO J1b BBOASATCS JOIIOIHUTEIIBHBIE HHIEKCH MKB, MKA, HaITpHMED,
nbMkB, nbMKA H T. 1.

[TomoOHO TOMY, KaK ITIPH HCIIOJIb30BAaHHH JIECATHYHOrO JorapH(Ma /g ObIIH 00pa30BaHEI
OTHOIIIEHNS BEJIMYHH B Aelplenax (Ab) ImpH IMOMONIH HAaTYpalIbHOIO JorapH(Ma /n MOKHO 00-
pa30BaTh OTHOINEHHE BelIMYHH B Hernepax (Hn):

1 Hn =e = (Ux/U0).

Mexay HEIepoM H JIEIHOETIOM CYINECTBYIOT COOTHOINIEHHS:

¥, In(Ux/U0), Hn = 201g(Ux/U0), J10,

I
]l Hn=8.686 gb; 1 gb = 0,115 Hn.

TaxmM 00pazoM, IPHMEHSSI HaTYPalIbHBIH JIOrapH(pM, MOKHO ITPHHHMAas 0a30BbIe 3HAUe-
HHS OIPeJeNHTh aHaTOrHYHBIM O0pa30oM OTHOIIeHHe BelHM4YHH B Herepax (1 Hn=8,686 xb).
B 1emnoM, B 3IEKTPOMAarHHTHOH COBMECTHMOCTH CPeJH YPOBHEH ITOMeX Pa3lIMYalT abcomion-

UKl T AMunciimensuy sl VNORHU  Aaconmmurijj] 06€HbL OIIpelleNnsdeTcd I piaaa 3HAYeHHH:
AOKYMEHT NoanncAH P 1p P

3NEKTPOHHOM NOAMUCHIO )0GeHb NOJMe3H020 Cli2HANd, OTHECEHHBIX K OIIpe-
CeprudmkaTt: 1 12000002A633E30113AD425FB50002000002A6
Bnageneu; [Lebayxoea TateAHa AnekcaHapoBHa MO CHTHAIIA H ITOMEXH B 3aBHCHMOCTH OT YaCTO-
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(pPHCYHOK 1), TIpH 3TOM IIpeZieN ee JOITYCTHMBIX YPOBHEH OoNpelensstoT B craHgapTax DIN/VDE,

I'OCT, OCT.
IToporosoe 3HaueHHE IMOMEXH 3TO HAHUMEHBINEE OTHOCHTEILHOE 3HAUEHHE ITOIIE3HOIO

CHI'HAJI4, ITPCBBIINICHHE KOTOPOI'O B MECTC IIPHEMA BOCIIPHHHMACTCA KdK ITOMEXA.

YPOBEHS IOJIEZHOI'O CHIHala — OTHOCHTENIbHOE 100% 3HauYeHHe IOJIE3HOI'O CHIHAIIA.

OmHocumesbHblil YPO6eHb OIIPeJIeIIeTCs B BHAE uHmepeaia KaK Pa3HOCTh YPOBHEH.

MHTepBaIoM IMoMeXH Ha3bIBAIOT PA3HOCTh MEKIY YPOBHSIMH ITOJE3HOIO CHIHAala H IT0PO-
T'OBOI'O 3HAYEHHS ITOMEXH (PHCYHOK 1), HCUHCIIIEMBIH TakK K€, KaK JIorapH()M OTHOMIEHHS 3Ha-
YeHH I TT0JIe3HOr0 CHIHajIa H IIOPOrOBOI0 3HAYEHHS ITIOMEXH.

HMHTepBam JOIMYCTHMEBIX ITIOMEX — Pa3HOCTh MeKIY ITOPOTrOBBIMH 3HAUeHHSIMH ITOMeXH H

SHAQUCHHCEM ITOMEXIT, HCHICIDIEMASA TAaKKE HDFHPH(I)MGM OTHOIICHHA ITOPOI'OBOI'O H ,I[EﬁGTE}’TOH_[E-

'O 3HAUEHH .
[IpH aHAJIOrOBBIX CHTHAJIaX HHTEepBall IMTOMEXH JOKEH ObITh He MeHee 40 ab, B paano u

TeneBHAeHHH — OT 30 mo 60 nb, B Tenedonmu okono 10 gb. TouyHkle 3HaUYeHHSI OepyTCSI H3 COOT-
BeTcTBYIONHMX HOpM (DIN/VDE), ocHOBaHHBIX Ha MeXJIYHAapOJHOM COTpyIHHYecTBe B MOK
H CISPR ¢ yueTOM 4acTOTHI BO3AEHCTBHSL

YpoeeHns noneiHo20 cuzHana
(100%cuaran)
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Yacmoma f

PucyHOK 1 — YPOBHH H HHTEPBAJIBLI ITIOMEX
IMC — Homorpamma

PacIipocTpaHeHHE HMITYIIbCHBIX ITOMEX, HX 3aTyXaHHe BIOJIb ITYTH PACIIPOCTPaHEHHS, a
TAKKe HX BIMSIOIEE BO3ACHCTBHE Ha PasiIMYHbIE MeCTa ITOABEPKEHHON ITOMEXE CHCTEMBI MOTYT
OBITH OITHCAHBI HEITOCPEACTBEHHO BO BPEMEHHOM IIH YaCTOTHOMH OOIIacTsX.

IIoCKOIBKY NepeaaTOuYHBIE CBOHCTBA ITYTEH CBSI3H H CPEICTB ITOMEXOIIOIABIIEHN S VI0OHO
ITPEJICTABIIATh B YaCTOTHOM OOJIacTH, TO JISIIEpeX0oda H3 BPEMEHHOH B YaCTOTHYIO HCIIOJIB3YIOT
npeoOpa3opaHusd Oypbe. g OBICTPOH IPAKTHYeCKOH (H COOTBETCTBEHHO, I'pa(pHYecKOH)
peam3aIi nmpeodpazopaHug Dypbe HeMomb3yI0T OMC — HOMOrpaMMy (HOMOI'paMMa 3JIeKTpo-
MarHHTHOH COBMECTHMOCTH).

OMC — HOMOTrpaMMa CITVKHT 1S

— Irpa(pH4YeCcKOro OIpeielleHHs orndaromei (HanxXyIIHH CIy4yai) IJIOTHOCTH pacIipejie-
JIEHHSI aMIUINT Y] 3aJaHHOI'O HMITYJIbCAa ITOMEXH CTaHAAapTHOH (popMEI (IpadHueckoe IIpeolpaso-
BaHHE «BpeMeHHasI 00IacTh —YacTOTHAs 00JIacThby);

HOKYMEHT MOAMNWCAH ITHOT'O TTIOMEXE, H3 3aJaHHOIO CIIEKTPa IIOMEXH
SNEKTPOHHOWM NOAMUCHIO
Ceprudikar: | 12000002A633E3D113AD425F B50002000002A6 OTHAS 007IaCTh — BpeMeHHasI 06/1acTby);
Bnapeneu: Llebayxoea TaTbAHa AnexkcaHapoBHa IEIX CBOIICTR H}f']TEfI CBSI3H, CPEICTB ITOMEX03a-
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PaccMOTpHM TpamnelieBUAHBI HMITYILC (pHCYHOK 2). HMcmoms3ys mpeoOpa3zoBaHHS
Dypbe ITIOTHOCTh paclpeelleHHs aMIUIHTY (PHCYHOK 2) OITpeelISIeTCsI BRIPaKeHHEM:

Singft Sinaft,

U(f)=2U == LAT 3y
. ] AT i,
[55
==
M
Y
WV
T
— —=

PucyHOK 2- TparnelieBHIHBIH HMITYIIbC

IIpu tk=0 TparelmeBHIHEIN HMITVIEC ITPeoOpas’yeTcsa B IMPAMOYTOJIBHBIH, ITpH T=0 - B
TPEYIONbHBIA. TakiM o0pas3oM, TparelHeBHAHBII HMITYIIbC BKIIOYaeT OONBIINYIO YAaCTh BCTpPE-
YAIOIMXCS B IIPAKTHKE HMITYIIECOB.

OMC - HoMOorpaMmMa GasHpyeTcs Ha aImIpPOKCHMAIHMH OTHOAFOIIEH TUIOTHOCTH pacIIpele-
TIEHH S aMIUTHTYAHOH TTIOTHOCTH TPeMsI OTPe3KaMH ITPSAMOH (PHCYHOK 3).

Ul 16

(2 UnT) s

fu=1 /T fe=1/mr  logf

Pucynok 3 — Orubaromas «(pu3Hueckoi» ITIOTHOCTH pacIpeJeleHH S aMITIHTY]T
TNATTATTHARTITTHATO TIAMTTUTTE S A (H}H{eﬁ]-[aﬂ armI poOKCHMAIH H)Z

AOKYMEHT NoarnnMcAH
SNEKTPOHHOM NOAMMCHIO S COITPATarOas HaCTOTEI
Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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J71 HH3KOYAaCTOTHOTO JHaIta3oHa f < fH (fH=1/nt) orndaromnas nmapaiieilbHa OcH aOCIHCcC, TaK
KaK CHHYC ITPHOIIH3HTEIBHO paBeH CBOEMY apryMeHTY:

U (f)=2mt=const.

[ImoTHOCTE pachpeAeneHHsI aMIUINTY/ TApMOHHK (B Ab) 3aBHCHT HCKIFOYHTEIIBHO OT ILIOINAIH
HMITYIIbCA:

U (f)6=20lg \(2Umt A0 | /),

rjae A0=1 MxB-c

[InoTHOCTE pacnpeaesneHus aMIUIMTYA rapMOHHK (B Ab) 3aBUCHT
UCKJIIOYUTENILHO OT IUIOIIA/IH UMITYJIbCA:

Uf)w = ZUIg[zU"%J ;

rne Apg=1 MxB-c
Jlns cpenedacToTHOrO Auanasona I/nr<f<l/nt.:

v =2 o

TO €CTh CIajJ aMIUIMTY/Ibl C YacToTOH cocrasisier 20 ab/aekany:

. 2U
u( f) 5 = 20l1g nﬂ: ;

B BeICOKOYACTOTHOM IHANa3zoHe f>f; (fs=1/77):
11

Uf)=2U t— :
A A,

HITH
. 20
=201 m

TO ecTh 40 nb/nexkany.
Jlns niepexona M3 4acTOTHOM O0JACTH BO BPEMEHHYID 00nacTthb

HC Dﬁ}iﬂ,[[H MO HaHUTH ITOHIA b HMITYJIBCA.

awl )
] S

Urt= EmnT [MKB-c].

[1moTHOCTE pacipeacicHHA aMIUTHTY HMITYJIbCa OIMPEHEIACTCA:

NOKYMEHT MOAMNVCAH
SNEKTPOHHOW NMOANUCHIO
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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Uirn)m

g » IMxB],

2
KpyTH3Hy (hpoHTa HapacTaHHS HMITYJIbCA MOXKHO OINPEIACIHTh T10

BbIPAMCHHIO!

U=

U/ B S """ [MxB/c].
Tk 2

HHHTEHLHUETL HMITYIILCA OIIPEIACIUTCH H3 COOTHOILICHHA

rz/l/m.

Bpemsa HapacTaHHS HMITYJIECA:

r :y :
b/t
KOHTPOJIBHBIE BOIIPOCBI

1. Kak onpegemnsrorcsa ypoBHU nomMex? UTo Takoe aOCONMIOTHBIN B OTHOCUTEILHBIN

YPOBHU romex”?
2. JIns dero mpu OI€HKE YPOBHEI IIOMEX HCIOJIL3YVIOT JIOrapU(PMITUECKUE €ITHII-
I[BI?

3. UTo Tako€ MOMEXOIIOJABIIEHNE U KaK €ro OI[€HNBarOT?
4. Yro takoe OMC - HOMOTrpaMMa U JJI UETO €€ NCIIOJIBL3YIOT?

IIpakmuueckas paboma Ne5
Ilomexo3auiummnuole ycmpoicmea. IKpaHUuposaHue

Ileab: n3yyutrs ocadieHne EMKOCTHON MIN MHAYKTUBHOI CBI3€ MEKIY
IIEIAMI SKPaHNPOBaHIEM SIIEKTPOMAaTrHUTHBIX IIOJIEIL
OcHo8bl meopuu.:

DJKpaHUpPOBAaHHUE HIJEKTPOMATrHUTHHBX TMHTOJeH

ABAdAeTCd AaKTVyaJdbHOHW 3agaveid HHPDOpPpMAaUHUOH-

HoOH ©Oe30macHOCTH, 3aAaULLUTH 3J1J0pPOBbBLA, 3J € K-~

TpPpOMAQTU HUTHOH COBMECTHMOCTH, e KTpoMar-

HUTHOH SKoadoruwuu. OagHHUM U3 nNyrtTed NOPOHHUEKHO-

BeHHH 9 € KTpPOoOMAaTrHHUTHEH X ImoME®E X B O BTODPHI™

HBEle HNenu gdaBJaAadeTCd HAaJAJHYHe Ee€MKOCTHOH HJH

[NOKYMEHT NOAONMCAH _

3NEKTPOHHOW NOAMKUCHIO exay menamu. Ocaadae-

Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 e s S KDAHHUDOB AHNE M
Bnapeneu; Webayxopa TaTeAHa AnekcaHapoBHa [ D D

a1 e . asa ocaabadeHUT
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EeKTpPHYEeCKOIro nmoad OOBYHO HUCOHOJAb3YIHTCH4

N

T
OHCTPYKIHUHU HU3 BHCOKONPOBOJIAUWUX MaTepua-

ToB. OcamabaleHHUe MATrHUTHOTIO NOJS THOpPOHU3BO-—
s
a

49T ¢ MNMOMOWIBKW HSKpPaHOB U3 GeppoMarHUTHHEH X
MaTepuaaTtoB. BeBECOKOYAaCTOTHBEe NOJSA 3DKDpPaHU-
D VIOT beppoMar HUTHBMHU MaTepuHaJdaMH, IHOO
BEBICOKOIPOBOJSAUWUMHU HeMarlrHHUTHBMHU MaTepua-
JaMHu.

Kak npaBuado0O, TaKHe MaTepuaab HGBJIAKTCAH
JO0CTATOYHO JO0OpPOTrMMH, NO33TOMY H3SKpPaHHUPOBA-—
HHUEe NOMeIlMe HUHU AdBIAdeTCcCd JO0OpPOTrocCcTOAIMHAM pe-
meHwHwuweMmM. B mocaneagHee BpeMsdgd MNOABHJAIHCB KOM-™
MO3UIULUOHHBEe MaTepuaadab, KOTOpPHBHEe MOTI'yYyT OBTHSb
SGbPe K THUBHBM H J0CTAaTOUYHO Jelle BBIM peleHH-
e M.

KpaHHUpPOBAHHUE CJAYXKHUT g7 4 ocanabOaeHHHd
S JJEeKTpPHUYE CKHX, MarlrHHUTHBH X H ST eKTpoMar-
HUTHBX Nnoaei, a UMEeHHO A8 TOIro, YT OOHB HC-
KJTJWYHUTH NPOHHUKHOBEHHE H
BO3JlJeHUCTBHUEe TAaKHUX NHoaged HaAa daJeMeHTSH, O0J 0-
K U, nmpuwodops, KaobeuJuau, MoOMeEeU e HU 4 5
3 JaHUA, a TaKxxe 1J49 TOro, YTOOB MNOAAaBHUTHL
HCXOogdAMWMHUEeE M3 99T eKTpPHUIYEeCKHX H 9J€eKTpPOHHEH X
NPOMBIIJdEe HHBX CpeagcCcTB U VYVCTPOHUCTB mToOMeXH,
00Oy CJAJOBJ € HHE € mIOoJSaMBHU.
JKpaH ycTaHaBJAUBaAaeTCcsd MeXIY HUCTOYHHUKOM H
NpUEMHHUHEKOM NnMToMeX U CHHUXKAaET HanpaXKeHHOCTH
I EeKTpPHUYEeCKOT 0 U MaTrHHUTHOT O moJgen B O 3~
JeHcTBYKWIULET O mo.Jad 3 a IS KpaHOM. DdPuU3IHUYeCKHU
SKpPaHUpPDOBaAaHHUe OoOO0OBACHAEeTCSIS HaBeJgeHHUEeM Ha
MOBEepPXHOCTHU HSKpaHa 3apdaia MUJH UHAYVEKTHUD O~
BaHHUeM B HeM TOKAQ, ODoJage KOTOpPOIrIo HAKJaJdBHB"~
BaerTCcid H a BO3JdeHCTBYIWIE e, ocaabdbadada er o.
TemMm caMblM KaK OHBH vVvIiaJadasgeTcda 4YUYVBCTBHTEJJb HBHH
NpUHEMHHUHEK DOMEXH OT HCTOYHMHK a.

Ha sdPbeKTHUBHOCTD ODKpPAaHHUDPOBAHHUSNA OKa a3 bl—

B awT cyue ¢ T Be€ HH O € BJIHUAHHE a4 CTOT a mo.Jgsda,

NOKYMEHT NOANUCAH )
SNEKTPOHHOW NMOANMUCHIO . MAarHuMTHAadA NONpPOHHUIAE
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6 aHa, K O H Cb HT ypalus I

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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DOKpPaAaHUpPOBAHUE OCVILe CTBJAAETC A T a K X e

-
==

THYHDO MOoOrJolle HHU €M SHEepPTr uH mo.Jas
epHaJToOoM 9KpaHa, a 4aCTHYHO - OTpPpaxeHHEM
awlie H B O.J HBHI [IppyHUOLUMUODUAJITB HO caeagyer
Th B BUAY, Y4TO 3PPeKTHUHBHOCTHB H3S9KpPaHHUP O~
Hd 3aBUCUT OT Haauuwuuag n1edhbeKTOB HU O0T-

CcCTUHU B CTeHKe H9KpaHa (TpewmwudH, JABepHEH X,
TUJAULUOHHBX M OKOHHBX OpPOEéMOB, KabOeJabpb-

BBOJOB UM OTBepCTHH A9 3JT€eMeHTOB 00-
XKUBaAaHUA M CUTHaJAM3aAaULUU), a4 TaKXKe TO, 4TO
TPH SDOKpPaAaHUPOBAHHBX 00BEMOB MOTI'YT BO3-
aTbh pe3O0OHaAaHCHBe 3pPpeKTH, TakK KaK J0O0O0H
nmy c npuodopa C MIpPOBOJSAILUMHU CTEHEKA aMU
HO paccMaTpuUuBaAaThbh KaK OOBEeéMHBH pe3O0HAa-

SKpPaHUpPOBAaHUA HUCODOAb3YWT KaK HeMar-

H bl € MeTadJda.JBsl, 4 alue BCero
b, T a K 1 beppoMaAarHUTHEH e MaTepua.BH.
AaHHUDVIOIU € e qJ€e€ UCTBHE H3Be€eCTHHEH X
ATHUTHBX MaTepuaaosB (ur=1, ¢r =06 -—1) npo-
OIMUT MU3-3a MATHUTHBX T@NTOJgde#W, C€CO3JaHHEX
De BHBMU TOKaAaMyH. [Tpu 3T OM MOCTOSHdHHO e
HUTHO®E MmMoJe CcOoOBCeM He SKpaHUpPpYeTCSd, a
KOYacCTOTHOE® mepeMeHHOE®e ocaabaaerTcd
Ha4YyUuUTeJdbHO. HanporTus, 3 EeKTpPHIE CKHEe
4 TAaKWUMH HSKpaHaMu ageMnbupyrowTCcCdada O04YeHHb

© 9 @on o@m 2 w s & QEE @ -H9H= 2 = Z w o@D oooow s A =
o o O o= & =5 O 0 AR OO R 24 © O o mE oD oA Do o 2 0 8 9

O m T =2 Ow o w " oM oM E T ko2 omT OET R Y oMemT o m k80

Oomo. IdKpaHBH H3 GbeppoMarHUTHBX MaTepHa-

b (ur>l, exX1) ocamMabAAT JEeKTpPUUYECKHE II0.J4
B OMacTH HU3KHX YacToOT XVyxXKe, YeM 3KDpPaHEH
M3 HeMaAarHWUWHTHBX, OAIHAaKO, B OTJAHYHUEeE OT MmO-
cadJeTHUX, OHHU BHI3IBBAaKWT oODpeagegqeHHOEe ocJgab-
TeHHWHe MOCTOAHHBX MAarHUTHBX noaei. C 1m0BEBHB-
e HHU e M YaCTOTH aAeMnObupywie e Je HCTBHE B
OTHOULU e HUH H ST e KTpPpHUHUYe CKHX, H MarlrHHUTHH X
nmogded Bo3pacrtraerT. MMewTcsda pas3adHUYHBE 33KPpa-
HUpVIHIIHEe MaTepHuHaJadb H yYCcCTpOoOHCTBA, MNOCTa aB-
dTdeMbe B pas3sauiYvHBX ¢dopmMax, B 3aBHCHMOCTHMH
N 9T0i - mpuKpemaneMue
Ceptudukar; 12000002A633E3D113AD425FB50002000002A6 IDpHBApDUBaAaeMbe TOHEKIHE
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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SKpPaHHUpPOBAaHHBX KOpPIODVCORB 15 S () - MOKPpPHBTHSH

TeéeH nNoMeure H U U,

~

- TOHKAaAad JdJerKopaspeszaemMasds U gedbopMHUp Y-

e Mad boabwr a U 3 MATKO-MarHMWTHEH X
cmJagaBoOoOB C BE C OKOH MaTlrHUTHOH NMpPpOHUILA MO~
CThIO I J S M3TrO0OTOBJEHHH oOpasumoB £
CepUHHBX OpuodoOpOB:

- MeTaJJHUIYe CcCKHe JeHTH H onJdeTKH AJd Ka-
OeJqens:

- MeTaJadJdJHUHYe CKHUe nNJeTeHbB e IWmJdaHTru 1asa 10
NOJMJHUTEJIbHOTO SKpPaHUDPOBAaHUHH Kabeaed 5

KaOeadabHBX XKIVTOB.:

- MeTaJJHYeCKHe COTOBHEe CTPVYEKTYDPH 1.4
BO3AYXOINPOHHUILAEMEBH X SKpPaHUDPYVIOILH X 3J € Me H-
ToB (HanpuMmep, A8 9KpPAaHUDPOBAHHBX KalOuH):

- MeTaJdJHYeCcCKHUeEe CeTKH, nNpoBOAdAUIASST TIIpPO-
3 pavyHada dpoawpra M CcTeKJaAa ¢ 3amnNblJJeHHBM Me-
TaJadado0oM AJ58 OKOH ONpPHU KOMNOIAEeKCHOM BBCOKO®4Ya-
CTOTHOM KpPaHHUpPOBAHHU,

- HAaHOCHUMBEe HAa M@NOJacTMacCcCoOBBEe KOpPINOY CBH
pacOb.JeHHEM cepeOdOpPHadHE e, HHUHKS® e.J e BEH e HJ H
MeJJHB € MOKDBTHSIA:

- nmJacTMacCOBHEe KOMOMHHUDPDOBAHHBE MarTe-
P U a.J bl C NI pPOBOJSAUIUMH Jo0o0OaBKA QMM
(MeTaaddHYe CKHUM NOPOMWKOM, HUTHIMH, HaAaOpHUMED]P,
M3 yraiepoaga M T.0.) AJdA89 MU3TOTOBAIEHUSTI KD Aa-
HUPOBAQHHBX KOPIOYCOB.

JJdJaHUA, MAaCCHUBHBEe CTPOHUHTEJbHBE COO0OpYV-
Ke HHU A O e 3 0OcCc 0OBH X M€ p 3 AQlULU T HI ocaadadsdawT
BHemHUue noada Ha 6-10 a1b, KemeszsobOeTOHHBE CO

-~
o

apeHHOHW cTaadbHOHWU apMaTypou - 10 20-30 1 b
Jaa obecnevyeHUST HDKpPaHUDPDYWILUX CcBOHCTHB

pmnycoB, KaoOH!WH " mMmoMEeEeIlle HHU U yacCcTo HeHuas3-
K H Bl € BBOJ/JB, ILe€e.Jgu, C THLK H CTeH, JJBe€epHHEHe®e
O € MBI 5 ApYyTrHue 3JdJeMeHTH,

O 3 pPpa®vHEE A J1 § BBRECOKOYTYaCTOTHOT O H3JYV4Ye¢e-~

T =34 3 Ov R
- = = M O

g4, ynaorTHdawTCcda. CooTBeTCTBYWILIHEe VYVIOJOT-

AOKYMEHT nogrnncAH

SNEKTPOHHOWM NOAMUCHIO poBdTHhb HenpepsBHOCOTHSH

Ceptudmkar; 12000002A633E3D113AD425FB50002000002A6 : }r KTH D 0B A HHE X I O.JIT e M.
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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XOpoOwWO MNPOBOAAIULUX HU MeXaHHUUIYeCcCKH POpPMHUDY-
eMBX MaTepHAaJTOB, AJ0CTAaTOYHO YCTOHUYUYHUBELEIX K
OYHKIOLHOHAaAaJIbHDO O0YCITOBJAEHHBM BO3JgdeHCTBH-
AM U OKpPYXawWIWMUM yYyCcCJaJO0BHUAM, oO0OadJagzaThb IO BO3-
OKHOCTHU MaAaJdbM KOHTAQKTHBM CONPOTUBJEHHEM

CONpPpPHEKAAQCaAaKIMHAMHKC H MeTaJ JaJHun4d¢CKHMH K O H™

or TR o B

TPYKTHBHBMH 3J€eMeHTAaAaMHU.
HaxoazsarT npuMeHeHHEe U JIpyrume yOJO0OTHS -

mume MaTepuaJb U U3 1€JHUd:

- 3JacToMepB ¢ mobOaBKaMuHt, oO0Oecne4vYyMU B al-
H AJO0CTAaTOYHYVIHW 3SJI€eKTpPOONPOBOALIHOCTSH, HAa

oOoBe¢e CHJJAaHOBOIO KaViYiVEKa4a B BHIe€e IIJgaccTHH,

= I A

b Il € B Bl X IIHY P O B, TpyoOoOK. B KavyeCTBe
OJHHUTEeJAEeHn UCOHDOJAJbB3VIT yVIrJaepoag, HHEKS®E.Je-
MU cCepeOpsaHBEe 94acCcTHIUB, NoCepeoOpeHHSHH
Bl H, HUHKeJeBHH HUJH CTEeKJAHHBH IITOpPOIO K,

0 2 w @ = o E
o o g o o o =

o = 93
u s

epeOpeHHYKW aJIOMHUHHHEBYW OV IADPY:
- MOJMJHOCTBLIK MeTaJJdUUYeCKHUEe NJeTeHb e U 3-

uma B dopMe UyJagKa, KpPyTrJaJBX HJIHU HOIpPAMO-

= D

J b H B X nNpoOKJJAamgxIokKk, J B O U HBH X mNpoOKJamgIoekK C
CTOMEDDHEBLBM ceparedyHHUEKOM
O e 3 Her o g J A VIOJOTH®EH!, HaOopuMep,
KpenasgseMBbBX OoJdTaMH KpBIOIe K, CTEHOK KOp-

H H = o “w =

=T oA A
e B~ T~ <~ B & S

a .

- I poBOJOYHBE OO0DJEe TKH, ONOpPOMNHUT aHHBEE 32 .JJ 4~

-~
—3

OME€EDp oM, HanpuMmMep, OJ4 VIOJOTH®HHUH 3 € K~
TpUYE CKHUX COeTHUHEeHHH:

- NIJacTUHB U3 CHJIJHKOHOBOIO Kay4YiVEKa, CO-
JepxKauue NepneHIHUKYJIAIAPHO pacnoJJqoxXeHHEB®e€e K
MoOBepPpXHOCTHU MeTaJdJJdUIe CcCKHUeEe HUTH,

- NpPpYXHUHAMWHUe ycTpoHcecTBAa U3 O0epuUITJITHEeBOH
OpPOHS3HB A9 VYVOJOTHEEHHUSTS JgBepeH.

KOHTPOJIBHBIE BOIIPOCBI

1. HazoBure MATCpPHAJIbl JJIA H3TI'OTOBJICHITA 5KPaHOB.

2.  Kaxkue daxkTopsl BIUAIOT Ha 3(POEKTHBHOCTL SKPaHHIPOBAHNIA?

AJOKYMEHT NoarnncAH
SNEKTPOHHOM NOAMNUCHIO , D
Ceptudunkar: 12000002A633E3D113AD425FB50002000002A6 14 pﬂ?ﬂfﬂﬂ Ne6
Bnapeneu; llle6ayxoea TaTbAHa AnekcaHgpoBHa mpoucned. (PHJH:H'IPM
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Ileab: 7aTh DTOHATUSA PIILTPOB, IPUHITNIIA JeiiCTBUI U UCIIOIL30BaHIS AL
obecrieueHuss SMC
OcHoebl meopuu.

[Iomexomnomapmsatomue QIUILTPEl IPEACTABILIIOT COOOI SIE€MEHTHl I
obecrieueHns 3aTyXaHUs MOCTYIIAIOMmell IT0 mpoBogaM nomexu. L{enecoodbpazHoe
X IIPUMEHEHHE IPEAIIOIaraeT, YTo CIIEKTPAJIbHBIE COCTABRIISFOINIE IIOJI€3HOTO
CUTHAJIa M [IOMEXHU JOCTAaTOYHO OTJIMYArOTCAd APYT OT ApyTra. OTO IIO3BOJIIET PU
COOTBETCTBYIOIIUX  ITapaMeTpaxX  (WIbTpa  OOECHeUYuTh  CEJIEKTHBHOE
IeMII(pUPOBaHUE IIOMEXHM IIPH OTCYTCTBHUHI 3aMETHOTO HMCKaXEHHS IIOJIE3HOIO
curHana. IIpm »tom »addekt NeMII(pIPOBAHNS JOCTHIAETCS JEIICHUEM
HalpsDKeHNA. [[IosCHIM 3TO Ha IIPOCTENIIEM IIPUMEPE.

Iﬁ .__I:+fL

U$+Ustl = .l.'] m

&

Pucynok 1 - Ilens 0e3 ¢uistpa (a) u ¢ puastpoMm F (0)

Ecnn B HI3KOYacTOTHBIM KOHTYP IIOJIe3HOro curHajna (rmone3nslil curdan U, I,
pHCYHKe |, a) MocTymaeT BhICOKOYACTOTHOE HampspkeHne rmoMexu Up, To Ha MHoII-
HOM COIIPOTHUBJIEHUN IIpHUEMHHNKa 7 IOSIBIEIETCS COCTABILAIOIIAs HAIIPSKEHI I10-

MEXII

u,=U,- > Z, .

s T Zq
BeegeHne 3aBUCAIIEr0 OT YaCTOTHI IIPOJ0JILHOTO IIOJIHOIO CONPOTUBIIEHNS Zp
(owL) (pucynok 1, 0), mpeacTaBJIgIOmMEero AJId HU3KOYacTOTHOTO Toka I oueHb Ma-
JI0€ COIIPOTHRIIEHUE, a AJI1 BEICOKOUACTOTHOIO TOKa I; — oueHb OOJIbIIOE COIpo-
THBIICHUE, 00ecIIeunBaeT ocjabJjieHne IIOMeXH, a COCTARIISIONMAsd HalpsHKeHUS I0-

MCXII CHIIXKACTCA 1O YPOBHA

; Z,
UH[:U[' - .
Ly +2Lp+ 2L

Jlocturaemelii 3(p(peKT 3aTyXaHUI MOXKHO XapaKTepn30BaTh K03 ((UIINEHTOM
3aTyXaHHId — OTHOIIEHUEM MaJeHUIl HallpsDKeHUI Ha Zg Npu Haamdum Zy n 0e3 He-

I'o.
NOKYMEHT NMNOoAanncAH
SNEKTPOHHOWM NOANUCHLIO
Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6 "+ 7 +7
g 1 dg F Q
nageneu; lLlebayxoea TateAHa AnekcaHapoBHa

Z
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Koad dpuimeHT 3aTyxaHmsl IpUBOAUTCS, KakK IIPaBIUIO, B BHUJE Jiorapudma OT-
HOIIIEHUS HAIIPSDKEHU U BRIPakaeTcs B JeIOeNax:

Ug
U,
CorJIacHO TOMY BBIpaKe€HIIO, 3 (P(PEeKT 3aTyXaHUd 3aBUCHUT HE TOJILKO OT CO-
[IPOTUBJIEHI ZF, HO U OT IIOJIHBIX COIIPOTURIEHUN Zg U ZLs.
B obmem cnyuae ¢unbTp F mr000#1 CTPYKTYpPEI IpEeACTaBIIgIeT COOOI YETHI-
PEXIIONMIOCHUK, OOBEAUHAIONNN HNCTOUHMUK IIOMEXI ¢ HpUEeMHHK. J[11g9 pacdeTa

(GIIILTPOR UCHOJIL3YIOT H3BECTHLIE COOTHOIMEHNS 1 UEThIPEXIIOIFOCHUKA !
ij;::}\n !if;4'}xu1'f;!
E:Ail 'U—1+Azz 'E5
rae A, A, Az, Ay — ko3 PUIIEeHTH YEeTBEIPeXHOIOCHUKA. X KOHKpETHBIE
3HAUEHUS I OPOCTEUINNX CTPYKTYP (PIILTPOB HPHUBEAECHEl HIDKE.

K.=20-1g

Tabmural
IIapaMeTphl YETHIPEXIOIFOCHUKOB IIPOCTENIUX cXeM (PUILTPOB
CxeMa Koadpumuent
Ai A2 An; Ao

..LL Z 4 2
Y —

U W,
i’ L 3.}. 1 Z 0 I

s

| 0 1/Z0 |
el gy .
l s z, LL-"E
| 1+7.4/7Z0 /7 1/Z, ]
NOKYMEHT NOANUCAH

SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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{ __UCMOYHUK noMex | _ __DpuemHuKk ]
Pucynok 2 - TOKOBHIII KOHTYP ¢ (PIIILTpOM
J111s cXeMBl, IpeaCTaBIIEHHON Ha PUCYHKE 2, MOYKHO 3aIlCaTh:
U 2 — Z':-‘. * ].2 .
[IosTomy ko3(d(UIUEHT 3aTyXaHNd B (QUILTPE JIHO00Il CTPYKTYPElI B COOTRET-
CTBHU C (popMylIaMH JaHHBIMHI MOJKHO BBIPa3HTh CIEAYIOIIM 00pa3zoM:
Z. | L7, y4
K., =20-Ig — A+ A, T+ Q ”’-A1]+ Q AL,
Lo+ 2, Lo+ 2, Lo+ 2, Lo+ L
OTcroza CIEaYET, UTO KOB(I)(I)HL[H&HT 3aTyXaHUs 3aBUCHUT, C OJHOM CTOP O-
HBI, OT IIapaMETPOB (bﬂﬂpra Ar1, A2, A21, A2, a ¢ ApYTrol CTOPOHBI — OT IIOJI-
NIOKYMEHT NMOANUCAH MHUKa nmomex. KoaddumueHt 3aTyxanns
3NEKTPOHHOW NMOANUCHIO
CepTudmkar: —12000002A633E3D113ADA425FB50002000002A6 [ MOZKCT IIMCTB CIIJIBHO Pa3JIMHAarONIIcCA
Bnageneiy Lebayxoea TaTeAHa AnexkcaHgpoBHa pa_ HGBTGM}" HpaKTHT—IECKH HEBORIMOIKHO
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I IIPUBOJUMEIE B CIIPaBOYHHKAX 3HAUCHUSA K03 (p(UIIHEeHTa 3aTyXaHUsI (PUILTPOB
OTHOCATCS Bcerja K ocoOOMy CJIydard CHCTEMHOTIO corjlacoBaHHI Zo=Zs 0 K
CPEAHUM 3HAUEHIIM Zg U Zs , HanpuMmep, 50, 60, 150 unn 600 OwMm.

Ecnu 3Hauenusa Zo u Zs N3BECTHBI IPHOJIN3UTEIILHO, TO BEIOOP MOAXOAsIIEll
(GUILTPOBOII CTPYKTYPEI MOXKET HMPON3BOLUTHC IO CIICAYIOINIIM peKOMEH/1all -

SIM (TaOIuIEI 2).

Tabmura 2
PexoMeHJanun o BEIOOPY CTPYKTYPHI (PIIIBTPa
COMPOTHBITCHHE Cxcena COIIpOTURJIEHIE
HCTOYHHKA IIpPEMHIIKa
la] - — o lz
Mamo . Maio
& Uy # Y2
r ]
- I;—— o ‘_‘_5-—12 -
Benuko - 1 . Bemnuxko
U‘I 1 2
P o |
— S YTV E,
Benuko . . Mao
Un U?
» ] L
-+| ""'h
Maro, , Marno,
HEH3BECTHO U1 LE HEH3BECTHO
Fu T ’
NOKYMEHT NOANUCAH

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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——y
Benuko, U ——
HE3BECTHO :
[ r |

Benuko,
HEU3BECTHO

OCHOBHBIMH COCTaBHBIMH SJIeMeHTaMH @IU]LTPDE ABIIAFOTCH KAaTYIIKH HHIYKTHBHOCTH H
KOHACHCATOPHI. OHH MOI'YT HCIIOJIB30BATbCA AJIA ITOAABJICHIA IIOMEX OTACIIBHO HIIOI B KOMOHH a-
ITHIT APpYI' C JPYI'OM. (DHHLTPGELIE SIIEMEHTEL IIPEACTABIIAIOT Cﬂﬁﬂﬁ? B 3aBHCHMOCTH OT HOMIH-
HaJIbHOI'O HAITPAKCHHA H ]’[pDH}’CKI—IDﬁ CITOCOOHOCTH ITIO TOKY, HpIIﬁDpBI I MOHTA A B ITOMCEIII S-
HHAX, BCTPAHBACMEBIC B H_[I{El(l)BI:, Pa3bEMbI HJIH YHII-3JIEMCHTBI JJI MOHTAYKd Hd IICHATHBIX ITIA-

Tax.

HaroraBinBaroTcs CIICAYFOIIHC BILJIBI IIOMCXO3dIINTHBIX KOHACHCATOPOB.

O
—
¥

—— KOHACHCATOP-HCTBIPCXIIOJIFOCHHK,

r) "™«  MHOTO3JIEMEHTHBIN KOHJIEHCATOpP,

o —

KOHACHCATOP C ABYMA BEIBOJaMII,

- KOHJICHCATOP C TPCMA BEIBOJaMII,

I1o- MCXO3dlIHNTHBIC KAdTYIIKI C pa6DT-IHM TOKOM IP:, 1 CIIH-

¢pazHBIM TOKOM IToMexH I;

Van, WY 4

a) / /
— M N

CTCPKHCBEBIC KaTYIIKII,

0) M@L KaTyIIKa C KOJIbIIEBBIM CEPACUHNKOM,

B2

pabounm
TOKOM;

[IOKYMEHT MOOMWCAH
SNEKTPOHHOW NMOoAnNUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa
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[€ KOJIBIIA.

B) KOJIbIIEBas KaTyIIKa C JBYM:I BCTPEUHLEIMHI OOMOT-
KaM M KOMIIEHCAI[UENl MarHUTHOI'O IIOTOKa, CO3J1aBaeMOTO




JIBY XITOJTFOCHBEIE€ KOHAEHCATOPEI B 3aBUCUMOCTHI OT COEJANHEHNS UX B TOKOBYIO
I[€IIb IPUTOAHBI AJIS 3aIIUTHI KaK OT CHH(pA3HBIX, TaK U OT IIPOTURO(A3HEIX ITOMEX.
KoHn1eHCcaTOPhI-UETEIPEXIIONIOCHUKI 3aIUIal0T OT IIPOTHBO(A3HEIX IIOMEX, a
MHOTOCEKIIIIOHHBIE KOHACHCATOPHl — KaK OT IPOTHURO(A3HBEIX, TaK U CHH(}Aa3ZHBLIX
ITIOMEX.

[IoMmexozalmUTHBEIE KaTYIIKI MHIYKTUBHOCTU IIPEACTARIISIOT COOOM KaTyIMIKU C
MaJIEIM aKTHBHEIM COIIPOTHBJIEHHEM U MaJIOl ITapazUTHON €MKOCTHEO.

OHI NMEROT 3aMKHYTHIE WM Pa30OMKHYTHIE cepJieUHNKN. KaTyImkn MHIY KTH B-
HOCTH CO CTEpPKHEBBIMI WU C KOJBIEBBEIMH CepAeYHHKAMU AeMII(UPYIOT Kak
cuH(a3HLIe, TaK U IPOTUBO(AZHBEIE CUTHAJIBL.

Tak Kak B KaTyHmIKaxX NHAYKTUBHOCTU C CEpJEUYHUKAMI MarHUTHAas IEIb HE
3aMKHYyTa, TO IX MarHUTHAas IIPOHMUI[AEMOCTb I MHAYKTHBHOCTE PaKTUYECKHN HE
3aBHUCAT OT TOKa.

CeTeBble MNOMEXOIIOJABRILIFON[NE (PUILTPEl MHPEACTABIIIIOT COOO0N (QPUILTPEL
HI3KNX YaCTOT, CBOOOJHO IIPOITYCKAKOIINE HAIIPSKEHI CETH U I101aBISIOIIIE BHI-
COKOYAacTOTHRIE IToMexn. VX mpuMeHeHNne mpecleayeT JBE IIEJIN. BO-IIEPBEIX, 3a-
IUTY YCTPOMCTBA OT IIOMEX, IIOCTYIIAIOMNX OT CETU IMUTAaHWSA, 1, BO-BTOPHIX, CHU-
KCHIE YPOBHS IIOMEX, HCXOAAIUX OT MpHuOOpa 110 IpoBogaM IIUTaHISL.

[IpOoIONBHEIN 3JIEMEHT QUIILTPa BEIONPAIOT C YUETOM MHOTPEOJIIEMOT0O U3 CETU
TOKa. XOTd OOBIYHO 3HAUEHHUE IIOJTHOTO COMNPOTHURIEHHS HNCTOYHUKA U IIPUEMHUIKA

[IOMEX HEN3BECTHO, YacTO MOYKHO IPUHSATH

L4 - 1{ COIIPOTUBRJIEHNE CO CTOPOHELI CETU MAaJIbIM, a
CcO ! Ed_ i CTOPOHBI HATPY3KU — OOJILIIINM.
] i' _
N di-—-—-—d /'V‘V‘\l .-.ll. Kﬂrgﬁ
j
{ T LT = | 50
PE < f»
L____H__“___.*___n_,,__J 40

20

Pucynok 4 - Ilpumep ceteBoro ¢puiabTpa
Ha 220 B, Tox 1 A, a) cxema, 0) yacToT- 0 107 100 107 _q'f ML
HBI€ 3aBHUCHUMOCTHU: 1| — mpoTuBO(azHEIE

IIOMEXI, 2 — CHH(}azHBIE ITIOMEXI

KOHTPOJIBHbBIE BOIIPOCDHI

1. Kakne cxeMbl QUILTPOB BaM M3BECTHEI.

~ AOKYMEHT MOANUCAH >Opy CTPYKTYpPhL (PUIBTpA.
SNEKTPOHHOW NOANUCHIO MEHT CETEeBOro (PUIbTpa.

Ceptucbukar: 12000002A633E3D113AD425FBES0002000002A6
Bnapeneu: le6ayxoea TateaHa AnekcaHgpoBHa
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INeKmpoMacHUMHAA 00CMAHOB8KA HA IHEPZemUYeCKUX U NPOMbIUTIEHHbLX
00bexkmax

Ilenb: U3yUNUTH OCHOBHEIE HMCTOUHUKHI IIOMEX Ha OOBEKTaxX 3JIEKTPOIHEpPIe-
THKU U c1oco0OnI obecneueHnss SMC TeXHUYECKUX CPeJCTB

OcHoesbl meopuu.

HaaxnéxHocTtTpr pabdboTs 95HeprertTuIdveCcKUX U
I pPDOMBIIUIJ € HHBHI X O0BEeKTORB B O MHOT OM
onpejpgeJgaeTcd HaJgeéXHOCTHhIO paooTH
S I €e K TPOHHOHH (cetiuac, K a K npasBuU.JJgO,
nudpoBOIH) anmnmapartTy)pH 3 QLU T HI, a BTO-~-
MaTUKHU, CBA3U HU.T.0. Cnenundbuxka CoOBpeE-
M € H H Bl X
OO0OBEeKTOB TakKOTBa, YyTO yYyCTaHAaBJIHUBA aAe-
Masgs HAa HHUX DHDJEeKTpPOHHAaAasI amnmnmapartypa
94 CTO
I OoOJgBepraert<cC 4 BO3JJ€eUCTBHI BB COEKHX
VDOBHEHU 9 J e KTpPpOoOMAarHMUTHBH X ImoME®E X.
PaccMmorTpumM ocobenHHocTH IOMO HaAa vHep-
roodOsmexrTax, H a IpUMETD]PE MOJCTAaHTIUU
(pucyHOK 1)

P4 9 i |

ONy% @

*; V. . %r : ]

Ny OPY-110xB )’ n

(MY

p 1 1
L A A A A ; F S A 2

17 RELS11
5

B 3 'l | RELs2I
k

5 RET S
5 ’

T
O IS /
e ™, A
|: 'T" | LT# | ::
5
(/o] & 10
'.ﬂ______,- 5
6 ;
., LFIzm (F==" /
T L L R - L I]
.
® ® :
&
.
[IOKYMEHT MOAMUCAH
SNEKTPOHHOW NOAMNMMAChLIO
: At TA+ TA+
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6 e e e e
Bnapeneu: llebGayxoea TateAHa AneKkcaHapoBHa

HNencreutened: ¢ 20.08.2021 no 20.08.2022

Il HdJbHd

C XeéMad



pacmnmnoadqoXeHUSI TepPpMUHAaJ OB 3 aUlHU T bl
l - KOHTYD 3a3eMJeHUA; 2 - MOJHHUEOTHBOII,
3 - OIlIH; 4 - pa3be1gUHUTE®E.Jdb:;

b - BBIKJAWYaTeab, 6 - tTpaacbhbopmarTop,: 7 -
TpaHchbopmMarTop TOKa:;

8- TpaHchbopMaToOp HanpsaxkKeHUA: 9 - IU H a
100 - kabOeapbHBH JOTOK.:

11 - obme cTaHUUOHHBHN NVHKT VIOIDAaSBJe-

HHWH i

OrneHka MO Ha 3HepreTHYECKHX 00beKTaX PerilaMeHTHPYETCI METOAHYECKHMI YKa-
3aHHUSAMH 10 OIPENEIIEHHIO 3IEKTPOMArHHTHON OOCTaHOBKH M COBMECTHMOCTH Ha 3JIEKTPH-
YeCKHX CTaHIMSX M mnoiacTaHIimsax CO 34.35.311-2004. Metoauyeckue yKazaHHS ITpeJIHa-
3HAUEHBI IS PEIIEHHS aKTYallbHON KOMIUIEKCHOM 3aJlaul. OIpelelicHNs Hanbosee Hedna-
ronpusarHon OMO, XapakTepH3yeMOH HaHOOJIBIIMMMH, HO PealbHO BO3MOXKHBIMH OMII B
MECTaX PacIIOIOKEHH S MHKPOIIPOIIECCOPHBIX YCTPOHCTR, IIPOBepKH OMC Ha TeHCTBYIOIIHX
00BeKTaX, pa3paldoTkH TpeOOBaHHH I10 KiIaccaM KECTKOCTH MCIIBITAHHH Ha ITOMEXOYCTOH-
YHBOCTh. B yKazaHHSIX IPHBEAEHBI METOAHKH H3MEPEHHH H PacuéTOB YpoBHEH DOMII, BEI-
3BAHHBIX PA3IHYHBIMH ITPHYHHAMH, HAITPHME]P, OIlEHKA MMITYIIBCHEIX ITOMEX ITPH KOMMYT a-
I[MSIX CHUIIOBOTO OO0OPYIOBAHHS H KOPOTKHX 3aMBIKaHHSIX. [IpHBOIATCS padourie ImporpaMmMel
HCITBITAHHIH, ITPOTOKOIBI, K1accHpukaisa OMO, K1accel H CTEIIEHH KECTKOCTH HCITBITaHHIT
YCTPOHCTB Ha ITOMEXOYCTOMYHBOCTh, TPeOOBAHHS K TEXHHUYECKHM CPeICTBAM BO3IEHCTBHI
H H3MEPEHHH.

OcHOBHOH BKIIaJ B MO Ha sHepreTHYECKHX 00BEKTaxX, KaK IIPaBHIIO, BHOCAT CIIe Y-
IOIIIE BHJIBI TIOMEX:

1. Koporkue sambxanns (K3)

ITpoTekaHHe MO 3a3eMILTIOIEMY YCTPOHCTBY (3Y) 3HauMTeNnbHEIX TOKOB K3 B ceTsax
BBICOKOI'O HaIIPSKEHHS IIPUBOJANUT K BOSHHKHOBEHHIO:

a) IIleperaJgoB IIOTEHITHAIOB B Ipeenax 3Y. Takum o6pa3oM, 3HAUHTEIbHEIE Pa3HOCTH
IIOTEHI[HAIIOR OKAa3bIBAIOTCS IPHJIOKEHHBIMH K BTOPHYHBIM KaOersM (Kak ITPOXOASINHM B
npepenax 3Y 00beKTa, TaK M BRIXOASIINM 3a €r0 IPEeJEbl) H COOTBETCTBYIOIIHM BXO[aM
arraparypsl,

0) KpoMe TOro, IrporekaHHe TOKOB K3 B CHIIOBBIX OIIHHOBKAX H II0 3IIeMeHTaM 3Y co-
3MaéT MarHHUTHOE II0JIe, aMIUINTYZa KOTOPOI'O YacTO COCTABISeT COTHH A/M. 3TO IIONIE CO-
31a€T HABOJKH HAa BTOPHYHBIE KAaOelH B ClIyyae HX COIIMKEHHS C Tpac COH ITPOTEKAHNS TOKa
K3.

B peampHOCTH 00a 3TH (paKTOpa 4YacTO AEHCTBYIOT OJHOBPEMEHHO, BBI3HIBAS 3Ha-
YHUTEIIbHBIE IIEPEeHAIIPSOKEHIS, OITACHEIE JJIS almrapaTyphl H JaKe H30ISIHH KaOeleH.

2. T'posoBbIe paspsabl

PacTekaHHe TOKa MOIHHH YacTO IPOHCXOJHT ITO 3JIeMeHTaM CHCTEM 3a3eMIICHHS H
ITHTAaHHSI HHPOPMAITHOHHOH TeXHHKH JIHOO BOIIH3H OT HEE.

[Tpumep: [lpn paccrnemoBaHHH IIPHYHH ITOBPEKIEHHS alllapaTypsl B OJHOM H3 JHC-
IETYEPCKNX YIIPaBJIEHHH, OBLJIO YCTAaHOBIIEHO, YTO ITPHYHHA OTKa3a 3JIEMEHTOB CHCTEM CBS-
3, ACY N CHTHaIM3allHH, SBHIIOCH HEIIOCPEICTBEHHOE BO3AEHCTBHE HMITYIIbCHOIO 3JIEK-

TPOMArHHTHOTO ITOJIS Ha armaparypy. IIo mpHOMIKEHHOH OIleHKe, HaIpsKEHHOCTH Mar-
HUTHOTO TIONS B MecTe Da3MeNIeHHs armranaTvpel cocTaBiia oT 300 mo 1000 A/M, yTo MoO-

[IOKYMEHT MOANUCAH . )
SHEKTPOHHOW NOAMUCHIO [Off armapaTypsl B IIPOMBIIIIIEHHOM HCITOTT
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JIOB H JIOTKOB, K ITPOTEKAHHIO YaCTH TOKa MOJIHHH IT0 sKpaHaM BU- xaleseil H MeTaIIOKOH-
CTPYKLIHSM B 3[JaHHH, K HaBOJKaM HAa BTOPHYHBIE KaOelIH, K JEHCTBHIO 3IIEKTPOMArHHTHOIO
IIOJIS Ha ammaparypy, K IIPOHHKHOBEHHIO HMITYIIbCA B CHCTEMY ITMTAHHS Yepes LIelH IHTa-
HHS YCTPOMICTB Ha MauTe.

Ha TOL u I'POC omacHOCTE MOI'VT IIPeACTaBJISATE MOIHHEBBIE paspsAbl Ha TPyOwI. [Ipu
paspsAc Ha CTEPKHEBBIE H TPOCOBBIE MOITHHEIIPHEMHHKH BO3MOKHO TTOITaJaHHE 3a3eMIICHH S all-
ITapaTyphl, H3MePHTEIbHBIX TPaHC()OPMATOPOB, a TakKKe Tpacc MPOKIaJKH BTOPHYHEIX IIeleil B
30HY IIOABEMA ITOTEHI[HMAIa BOIM3HM 3a3eMIEHNS MOIHHEPHEMHHKA. B 3TOM ciyyae HemOIly-
CTHMO BBICOKAS PAa3HOCTh ITOTEHIHAIOB MOXKET OBITH ITPHIOKEHA K H30ISIHH BTOPHYHBIX I[ETIEH
H BXOJaM aIlliaparypel. BO3MOXHO pacIipocTpaHeHHEe IIOMeX IO CETH COOCTBEHHBIX HVYXKI ITPH
paspsaAce Ha MOIHHETIPHEMHHKH ITPOKEKTOPHBIX MAYT.

3. Ilepexoannlie pe:RkHMMbI padoThl BHLICOKOBOJILTHOr0 000pyaoBaHHA (B TOM 4HCJIe,
BbI3BAHHbIE KOMMY TAIIHSAMH)

[Ipr KOMMYTAI[HOHHBIX OIIEPAIMSX BRIKITIOUATEISIMH H Pa3beJHHHUTEISMH B CETH BEICOKOI'O
HaITPsCKEeHHSI BO3SHHKAET BRICOKOYACTOTHBIH IE€PeXOMHBIH IIpoliecc. IlapaMeTprl 3TOro Ipoiecca
HHINBHIYaIbHEI I KaXI0ro o0beKTa H, 060jiee TOro, AaKe IS KaXKJ0H KOHKPETHOH KOMMYT a-
I[MH. BEICOKOYACTOTHBIE TOKH M IEPEHAIIPSKEHNSI YEPE3 CHCTEMBI IIIHH PACIIPOCTPAHSIIOTCS I10
TeppHTOPHH 00beKTa. OHH CO3al0T 3NIEKTPOMArHHTHEIE TIOJISL, CITOCOOHBIE BEI3BATh HABOJKH BO
BTOPHYHBIX KalelsaX U Jake BO BHYTPEHHHX IIEMX aIlllapaTypel. KpoMe TOro, IIpOHHKH OBEHHE
KOMMYTAI[THOHHBIX IIOMeX BO BTOPHYHBIE KaOelIH ITPOHCXOJHT 4yepe3 TpaHc(pOopMaTopsl TOKa,
TpaHc(OpPMaTOPEl HAIPSDKEHHS, (PHIIbTPHI IIPHCOESIHHEHH S BRICOKOYACTOTHON CBSA3H. OCOOeHHO
CEphE3HA CUTYAI[MSI Ha KOMITAKTHBIX 3J1€ra30BHIX ITOACTAHIIIX, I'JIe BEICOKOBOIILTHOE O000pPYa0-
BaHHE H ITOJBEP KeHHAs €ro BIISHHIO SIEKTPOHHAS allllapaTypa pa3MeIaloTcs OYeHb OIH3KO
IpVr K Apyry. Cleayer OTMETHTD, YTO YPOBHH KOMMYTAI[HOHHEIX ITOMEX 3aBHCSIT OT MHOKECTBA
(paKTOpPOB, CpelH KOTOPHIX HaHOoJIee CYIIeCTBEHHBIE: IeOMeTpHS 0O0BeKTa, THII IIepPBHYHOIO
000PYIOBAHNSL, COCTOSHHE 3a3eMIISIOIIETO YCTPOHCTBA, TPACCHL IIPOKIAAKH BTOPHYHBIX IETIEH.

MCTHHHBDT YPOBEHP KOMMYTALMOHHBIX IIOMEX MOXKET OBITH JIOCTOBEPHO OIIPEHETIEH IIHIIb
10 pe3yiIbTaTaM H3MepeHHil. [losToMy H3MepeHHe KOMMYTAIMOHHEIX IIOMEX CIIeAyeT paccMar-
PHBATH KaK 00s3aTelIbHYIO YaCcTh KOMITIIEKCA OLleHKH DMO.

4. HenpaBnjibHasi KOMIIOHOBKA IOJCT AHI[HH

MHorma mHpopMaIMOHHBIE IEITH H 3IeKTPOHHAS almaparypa paclolararoTcs psSaoM ¢ CH-
JIOBEIM 3IEKTPOOOOPYAOBAHHEM, BKIIIOYAs KOHTAKTOPBI, MOII[HBIE PEJIe. DTO MOKET ITPHBECTH K
rmpobneMaM SMC, ocoOeHHO IIPH KOMMYTAIIHSAX CHJIOBBIX IlereH. IIoMeXH ITpH KOMMYTAI[HSIX
BBICOKOBOJIIBTHOI'O OOOPYIOBAHHS MOI'YT IIPHBOAHNTE K ITPOHHKHOBEHHIO ITIOMEX BO BTOPHYHEIE
I[EIH TpaHC(POPMAaTOPOB TOKA, TPAaHC(OPMATOPOR HAIIPSDKEHIS, K HAaBOJKaM Ha JIFOObIE BTOPH Y-
HBIE IIEITH, B TOM YHCJIE ITHTAHHUS, CBS3H, K ITOSBIIEHHIO HMITYJIbCHBIX IIOTEHIHAIOB H TOKOB B
3JIEMEHTaxX 3a3eMIISEOIINEro yerpoHcTBa. IIpum pabdoTe KOMMYTAIlHOHHEBEIX aImlapaToB re-
HEPHUPVIOTCS BBICOKOYACTOTHBIE TOKH H IIEPEHAIIPSCKEHHS B IIEPBHYHONH ceTH. [IpHUYMHON HX
BO3HHKHOBEHHUS SIBIIIOTCSA BBICOKOYACTOTHEIE IIEPEXOHEIE ITPOLIECCHI, ITPOTEKAIOIME B KOMM V-
THPYEMBIX IITHHAX. AHAIIOTHYHAs CUTYaIlHsI HaOIIFOMacTCsI
npu K3 (ImOCKOmbKY HapsSAy ¢ HH3KOYAaCTOTHOH cocTaBimorneii Tok K3 mHMeeT BEHI-
COKOYaCTOTHYIO HMITYIIbCHYIO COCTABILTIOINYIO). JIFOOOH 3IeMeHT IIepBHYHOH CeTH oOnajaeT
pacIpeaeIEHHON HIIH COCPENOTOUYEHHOH EMKOCTBIO H HHAYKTHBHOCTBIO. TakuM obpazoM, obpa-
3yeTCsl KOJIeOaTelIbHBIH KOHTYP, B KOTOPOM ITPH IEPEKIIOUYEHHSIX BO30YKIAIOTCSA BEICOKOYaA-
CTOTHBIE KojleOaHMA. YUepes pa3iHuHBIE MeXaHH3MBI CBS3H (TalbBaHHYECKHH, HHIYKTHBHEIMH,
EMKOCTHOH) 5TH ITOMeXH ITOIAaJal0T BO BTOPHYHEIE I[EITH H 3aTeM - Ha BXOJBI almaparypel. MHo-
rjaa (0ocoO0eHHO ITPH KOMMYTAIISIX pa3sbeIHHHUTEISMH) BO3JEHCTBHE ITOMEX HOCHT MHOI'OKPAT-
LTt vanartan | Ininrmratm atarn aoraaTea 1.mnrngaTHL]ﬁ Hpgﬁgﬁ BO3AVIITHOI'O ITPOMEKYTKA 3a
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PaHHAL

[Ipn pazpeIBe TOKa, MPOTEKAIOIIErO Yepe3 0OMOTKY, B CHITY 3aKOHa 3JIeKTPOMAarHHTHOH HHIYK-
I[HH, BO3HHKAIOT IIepeHaNpsOKEHHS. T eopeTHYeCKH, IIPH MTHOBEHHOM ITPEKPAIeHHH ITPOTeKaHH
TOKa, IepeHarpspkeHne OyzeT OeCKOHEeYHO OONBIIMM. B peallbHOCTH, IepeHaIpsKeHHE JIHMH-
THPYeTCS MEKTPHYECKOH ITPOYHOCTHIO BO3AYIIIHOIO ITPOMEKYTKAa KOMMYTAILMOHHOI'O aIlapara.
EMKocTH (TTapasHTHBIE WM CIIELHATLHO BKIFOUEHHEIE) TaKKe MOIYT CHH3HTB aMIUIHTYLY IIO-
MeX.

S. BHYTpeHHHe HCTOYHHKH IOMeX B MOMeEIeHH SIX

KoMmyTaiu s1eKTpoMeXaHHYeCKHX YCTPOHCTB Pa3IHYHOro HasHaueHHS. OCIfi- JIorpadHpo-
BaHHE ITOMeX ITPH KOMMYTAI[HSAX HH3KOBOIBTHEIX I[ETEH ITOKa3ajio, YTO IEPeKIIIOUEeHHS Pelle,
BJIEKTPOIIPHBOAOB M T.II. TAaKKE COIPOBOKJIAIOTCS KOMMYTAITHOHHBIMH ITOMeXaMH. YacTOTHI
OOBIYHO OKA3bIBAIOTCS 3HAYHTEIBHO BBIIIE, YEM ITIPH KOMMYTAI[HSIX BEICOKOBOJIBTHOIO 000pyIo-
BaHHA (70 coTHH MI'II H JaKe BBIIIE).

[TITaTHas paboTa CHIIOBOIO 3JIeKTpoo0opyaoBaHHA (10 H BeIIe 1 KB).

HiskoyacTOTHBEIE MarHHTHEIE TIOJIS IIPH HOPMAaIbHOM paloTe CHIOBOrO 3JIEKTPO0OOPYAOBAaHHA.
[Ipr KOMITaKTHOM PacCIIONOKEHHH CHIIOBOIO M 3JIEKTPOHHOIO 000PYAOBAHHS BO3MOKHO TTOCTO-
SIHHOE BO3JICHCTBHE Ha alrapaTypy ITOJIEH BRICOKOIO YVPOBHSI. Kpome TOro, 4acro IPHXOJHUTCS
CTAJIKHBATLCS C IOBBIIIEHHEM YVPOBHS MAarHHTHOI'O ITOJIS ITPOMBIIIDIEHHOH YacTOTHI, OOYCIIOB-
JIEHHBIM OINMMOOYHOH KOHCTPYKIIHEH CHCTEMBI COOCTBEHHBIX HVYKJ OObeKTa. AMIUIMTYA TAaKHX
ITojIell OOBIYHO CIIMINIKOM Majla JUIS TOro, YTOOBI BBRI3EIBATH COOM MM OTKa3bkl OO0OPYIOBAHMAL
OIHAKO, 4YacTO IPHXOJHTCS CTAIKHBAThCSI ¢ HX HEraTHBHBIM BIIHSHHEM Ha JHCIUIEH («IpoXKa-
HHE» H300paKeHNs). OTO IMPHBOANHT K OBICTPOH YTOMIISIEMOCTH OIIEPAaTHBHOIO IIEPCOHANA, HME-
IOIIErO0 aBTOMATH3HPOBaHHEIE paboure MecTa. KpoMe TOro, OKasbpIBalOTCS ITPEBBIINIEHHBIMI
HOPMBI CaHHUTaPHBIX ITPABHIL.

6. Pammocpencrsa
3a mocieHee AeCATHIETHe OBUIH OTMEUYEHBI CIIyyal cO0eB B padoTe 3MeKTPOHHOH armiaparyphl
Ha 3HeprooObeKrax oI JeHCTBHEM ITOJIEH PagHOYaCTOTHBIX HCTOYHHKOB.

B HeKoTOpBIX cioy4asxX (PHKCHpYeTCS HeOlIaroIIpHSATHOE BO3IEHCTBHE Ha alllapaTypy pa-
JTHOYACTOTHBIX 3IEKTPOMAarHHTHEIX IoeH. HanpssKEHHOCTE ITONS, CO34aBacMOro JIFOOBIMH pa-
ITHOCPEACTBAMH, OBICTPO ITaJacT II0 MEPE VIAIEHHS OT IEPENAroIeH aHTeHHEBI. [lo3ToMy I1ome
OT ITOPTAaTHBHOM palfiH, paboTaroIeH PSIIOM C araiapaTypor, MOKET OKa3aThCs O0Jee OIacHBIM,
YeM I10JI€ OT MOIITHOT'O paJiHOIEHTPpa, PasMEIEHHOI'O Ha PacCTOSHHH HECKOIBKHX COT METPOB OT
00BbeKTa. AHTEHHBI PaJHOPEIEHHON H KOCMHYECKOH CBS3H OOBIYHO SBIISIFOTCS HAIIPaBIIEHHBIMI,
1 ITPH TIPABIIIBHOM YCTAaHOBKE OIIACHOCTH aIllapaTrypsl HE CO30ArO0T.

7. Huskoe Ka4ecTBO HANP SUKEHN A M TAHU A

Hu3zkoe KauecTBO HAIPSDKEHHS ITHTAHH S B LIEITSIX IIEPEMEHHOTO H IIOCTOSIHHOTO TOKa MOJKET
HMeTh pa3lHyHble TPHYHHEL. Hanbosiee pacripocTpaHeHHBIE. HeJOCTaTOYHAsI MOIITHOCTh HCTOY-
HHKa ITNTAaHHS, CYIIECTBEHHO HEJIMHEHHBIH XapaKTep Harpys3KH (HallpHMep, OIOKH ITHTaHHS
SIEeKTPOHHOH allIapaTyphl); KpaTKOBpPeMeHHbIe CKaYKH ITOTpeOIsIeMO MOITHOCTH (HaITpHMED,
TIIpH padoTe AIEeKTPOIPHBOAOB BEIKIIFOYATEIEH).

Yarme Bcero mpoOneMbl KadecTBa IMHTAaHHS BO3HHKAIOT Ha IOACTAHIHSX, ITHTAOIIHX MOII-
HYIO HEJIMHEHHYIO Harpy3Ky. TaKOBBIL, B YACTHOCTH, TSATCOBBIE ITOICTAHIMH, ITOJACTAHIHH MHOTHX
IIPOMBIIIIEHHBIX ITPEANPHATHH. J[pyTHM pacIipOCTpaHEHHEIM HCTOYHHKOM ITPOOIIEM C Kade-
CTBOM TIHTAHHS SBJISIETCS HCITONB30BAHHE YCTapeBINHX HCTOYHHKOB OecIiepeOoHHOro IMHTaHHSL
HHBEPTOPOB, CTaOHIIHM3aTOPOB.

8. DJeKkTpocTaTHYecKHe MOTeHIHAJIDI
OJIeKTPOCTaTHYECKHIT pa3psj MPeCTaBIsIeT OITaCHOCTD JIJISI COBPEMEHHOHN arIiapaTyphl H3-

AOKYMEHT NOANWACAH “TTDHT - MeHee 1 Hc). XOTS 3Heprus, NepeHOCHMAas
SNEKTPOHHOW NMOANUCHIO TUTYIBI HEJIOITYCTHMOE BIIMSHHE Ha armiaparypy
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9. IllTaTHbIe pe:KHMBI PaGoThI 3JIEKTPOYCTAHOBOK, JONYCKAOIHE NMPOTEKaHHe 3HAa-
YHTEJIbHBIX TOKOB Yepe3 3Y 00beKTa

B GOJBIIMHCTBE CIIyYaeB IPOTEKAHHE 3HAYNTEIBHBIX TOKOB IT0 3a3€MIISIFOII EMY YCTPOHCTBY
00BEKTa He SBJISETCS INTAaTHOH CHTYaI[HEH, TEM He MEHee, HMHOIIa 3TO BCE JKe ITPOHCXOIHT. B
5TOM CIIY4Yae Ha 3a3eMJIIIOIIEM YCTPOHCTBE OOBEKTA ITOCTOSHHO IIPHCYTCTBYET HEKOTOPHBIH ITO-
TEHI[HAJI. DTOT IIOTEHIHAJI MOJKET BBI3LIBATE IOSBIIEHHE ITOMEX, B YACTHOCTH - B LIEIISX CBS3H C
ApyruMH oO0beKTaMH. [Ipn GombInnx pasMepax oObeKTa HIIH IUIOXOM COCTOSHHH €0 3a3EMIISIO-
I[ETO YCTPONCTBA, 3HAUHTEIBHBIE PA3HOCTH ITOTEHIIHAIOB MOI'YT ITOSBHTBLCSA U B IIPefeIax Tep-
pHTOPHH 00BeKTa. IImoxoe 3a3eMileHIe Ha ITOACTAHI[HAX CO3MAaET He TOIMBKO BBICOKHE OCTaTO Y-
HbIE HAIIPSDKEHHS, HO M JaKe JOCTAaTOYHO OOJIBIIIOE IIIAarOBOE HAIIPsDKEHHE.

10. ITepenanpszxeHHs B ceTfAX ¢ H30IMPOBAHHOM HelTPAJIbIO
CetH 6-35 KB paboTaroT ¢ H30JHMPOBaHHOH HEHTPAIBIO THOO ¢ KOMIIEHCAI[MEH EMKOCTHOTO
TOKa 3aMBIKaHHS Ha 3eMIr0. JIyroracsimpe armraparhl JIsI KOMIIEHCAI[HH EMKOCTHOI'O TOKa 3a-
MBIKAHHS Ha 36MJIIO0 YCTAHABIIMBAIOTCA, €CIIH €TI0 BEJIMYMHA ITPERBIIIAET OIpPeJAclIEHHEIE HOPMH-
poBaHHbIe 3HaUYeHHS 30 A g cetr 6 KB. 20 A mg cetn 10 kB u 10 A s cetn 35 xkB.
CeTH ¢ HM30JIMPOBAHHON HIH KOMIIEHCHPOBAHHOH HEHTPAIBIO MOI'YT JNIHTEIIFHO padoTaTh
c ogHO(ga3HBIM 3aMBIKaHHeM Ha 3eMimro (033). M3-3a cTapeHHS 00OpyIOBaHHI CYINECTBEHHO
CHIDKAeTCs YpPOBeHb H30SIHH. Torga Hammune 033 B ceTH yBelIHMYHBAeT PHCK MHOIO(]a3HBIX
ITOBPEKICHII.
B cetsax 0-35 kB BHYTIpeHHHE IepeHanpsDKeHH S BO3HHKAIOT IIPH: BKIIFOYEHHH H OTKIIFOY -
HHH BO3IYIIHBIX H KaOEIIBHBIX JHHHH, OTKIIIOUEHHH HEHArPY’KeHHBIX TPaHCPOPMATOPOB, OT-
KITFOUeHHH JBOoHHOro K3 Ha 3eMIIro; OTKIIFOUeHHH IBYX(pa3HbIX K3; HeOJHOBpEMEHHOM BKITIOY -
HHH (pa3 IIPH ITyCKe AIIeKTPOABHTaTeleH ; BKIFOUEHHH AIEKTPOABHIaTelIel IIPH aBTOMATHIECKOM
BBOJIe pe3epBa (ABP); mmm aBTOMaTHYeCKOM ITOBTOpHOM BKIIOYeHHH (AIIB); OTKIOYEeHHH
3JIEKTPOJABHUIATENEH, KOMMYTAIIMH HArpPy3KH BaKyYMHBIMH BBIKITIFOYATEIISMH, JYTOBBIX 3aMBIK a-
HISIX Ha 3€MIIIO, PE30OHAHCHBIX ITOBHIIIEHHSX HAITPSDK CHIA.
Heo6xomammoro ypoBHSI SMC snekrpoobopyaoBaHus ceTeH 0-35 KB MOKHO JTOCTHYE:

1) nmpuMeHeHHEeM HelMHEHHBIX oOrpaHHuHTeneil IepeHanpskenuii  (OITH), o6ec-
TIEYHBAFOIIHMX 3aI[HTY OT I'PO30BBIX H KOMMYTAIHOHHBIX IepeHaIT P KeHII,

2) yBeIHYeHHeM 3TIeKTPHYECKO IIPOYHOCTH H3OSIHMH BO3AYINHEIX JIHHHI ITyTEM 3aMe-
Hbl HEH30JIIMPOBAHHBIX IIPOBOJIOB HA 3aI[UIEHHEIE, ITPHMEHEHHS ITOITHMEPHBIX H30JISTOPOB H3
KPEMHHHOPTraHHYECKOH Pe3HHBI HJIH YBEITHYEHH S YHCIIa H30JISTOPOB B THPILIHIE,

3) yMEHbIIEHHEM COIPOTHBIIEHH S 323 MIIEHI,
4) ITOBBIINIEHHEM HaJEXHOCTH M CETTEKTHBHOCTH JeCTBH 3alMTH oT 033;

5) TIOBBIIIEHHEM KPATHOCTH JeHCTBHA aBTOMAaTHYECKOI'O IIOBTOPHOI'O BKITFOUEHH S
(AIIB) Ha BO3IYIIHBIX THHHSAX.

KOHTPOJIGHBIE BOITPOCHI
I. Hazorure ocobenoct MO Ha ITOJACTaHIIHH.
2. llepeuucnnre U oXapakKTEPU3YHTE OCHOBHBIE BHIBI IIOMEX HA SHEPTETHYECKHUX 00B-
eKTax
3. Hazoeure Meprl obecrieyeHHS JOITYCTHMOro VPoBHSI SMC ai1eKTpoobopyaoBaHH S
CeTeMn

IIpakmuueckas paboma No8
Hopmuposarue ycnosuil pabomsl nepcoHana u npoXCcU8aHus io0ei 8 30He

NOKYMEHT MOOMNUCAH ‘u BJI CBH
SNEKTPOHHOW NOANMUCHIO
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OcHoesbl meopuu.

HopmupoBaHHe HANIPAREHHOCTEH 1MoJ1eH

Bo MHOrux crpanax, BkJIrO4Uas Poccuro, ujer mpoiecc COBEpIIEHCTBOBAHUS
HOPMHPOBaHNS O€30IIaCHBIX I 3J0POBBLS JIHOJACH HAIPSIKEHHOCTEN BIIEKTpHUUe-
CKOT'O 1 MAarHUTHOTO IIOJIEN, a TaKK€ IIOTOKA MOIITHOCTU BEICOKOYACTOTHBIX IIOJIEH.

OOO0CHOBaHNE HOPM B IIOCJIEHUE I'OJIbI CTAHOBUTCS Bce OoJiee aKTyaIbHBIM.
IIpu 5TOM BC€ OTUETIINBEE MPOSABIIAFOTCA ABE TEHACHIIUN . CTPEMIICHUE YCTaHOBUTH
OoJlee KECTKHE HOPMEI, 3aKlIaJblBasg B HUX OoJbmue Ko3(p(UIUEHTH 3alaca U
BO3MOJKHOCTH IIPOSBJIIEHUS II0Ka HAYUHO HE YCTAHOBIIEHHBIX MEXaHI3MOB BIINSTHI
Ha 3J0pOBbLE, HApUMEP CNIAOBIX, HO JIUTEIBLHO ACHCTBYIOMIUX IIOJEI MIPOMBIIII-
JIEHHOI YacTOTHI, U CTPEMIIEHNE OIIEHUTh PeajIbHYIO OIIaCHOCTh IOJIEN IJIA 3/10PO-
BbS UEIIOBEKa M Ha 3TOil Oaze NepecMOTPETh CYIIECTBYIOINE I 0O0CHOBATL HOBBIE
HOPMEI II0 JOITYCTUMBIM HAIIPSI’KEHHOCTSM IIOJIell M OTpaHMYEHNSIM IIpeObIBaHIUS
YEJIOBEKA B HUX.

IIposBnIeHNE 3TUX TEHACHIINII TECHO CBJI3aHO C SKOHOMIUYECKNMU acIeKTa-
MIH, TaK KaK COOJIOJIEHNE CaHHTAPHBEIX U CTPOHUTEIBLHBIX HOPM IIO JIOIYCTUMEIM
HAIIPsKEHHOCTSAM II0JIel, oOeclieueHne HOPMUPOBAHHEIX 30H OTUYKJICHUI JJII
JIMHUN 3IeKTponepejaull BEICOKOTO HANpSIKEHUS U T.JI. CONPSIKEHO ¢ OOJIBIINMMU
3aTpaTaMM WM 3KOHOMUYECKUIMU IIOTEPAMU.

CrielyeT 3aMeTUTh, UTO IIPOIIECC MEepECMOTpPa HOPM IIO BO3JIENCTBUIO SIIEK-
TPUUECKUX, MAaTHUTHBIX 1 3JIEKTPOMArHUTHBIX IIOJIENl HAa YUEIIOBEKAa B HACTOSIEE
BpeMS SIBILIETCS UpE3BLIUAHO AUHAMUYHBEIM. HopMaTHBHEBEIE JOKYMEHTEHI 3a pyOe-
’KOM 4YacTO IMepecMaTPUBAKOTCA U M3MEHSIOTCS, CTAHOBUTCS MHBLIM HX IIPaBOBOIl
CTaTycC.

B HacTosdliee BpeMs B OCHOBY HOPMUPOBAHUS JOIIYCTUMBIX HaIIPSIKEHHO-
CTEl MAarHUTHBIX U 3JIEKTPUUYECKUX IIOJIEHN ITOJIOXKEHBl HAaYUHO YCTAaHOBJIEHHLIE MeE-
XaHU3MBl BINAHISA Ha OpraHN3M UEJIOBEKA: M3MEHEHNE pa3HOCTU IIOTEHITNAIIOB Ha
MeMOpaHax KJIETOK IpH yacToTax Hipke 10 xI'I1 1 Harper TkaHeil Ipu Oojee BEICO-
KX 4acToTaX. COOTBETCTBEHHO Oaz0BBIMH BEJIHMUMHAMU SBILIIOTCS O€30I1aCHEIE
IJIOTHOCTH TOKAa B TKAHAX OpraHm3Ma B jauarazoHe yactotr 4 - 1000 I'1g 10 MA/M?, a
npu yacToTaX BeIle 10 xI'11 - yaensHad sHeprusd 4 Br/kr. [Ipu gactote 50 1’11 yka-
3aHHOI IUIOTHOCTH TOKa COOTBETCTBYIOT HAIIPSKEHHOCTU BHEIMHUX Monen 20
kB/M n 4 xkA/m.

IIpn HOpMHUpPOBAaHNU AOIIYCTUMON HANPSKEHHOCTU IIOJENT N BPEMEHHN UX
BO3JeIICTBIS Ha pabOUNX MecTaxX U JJI1 HaCEJICHUS B HACTOSIIEE BpeMs BBOJST KO-
s PumueHTs 2amnaca. Tak, IpU TEIUIOBOM BO3J€MCTBUU BBICOKOYACTOTHRIX IIOJIEI
HOPMEI YCTaHABJINBAKOTCS II0 YAEIbHOII sHeprun, B 10 paz MeHbIIE O€30IacHOIA,
T. €. o sHeprun 0.4 Br/kr. IIpu HU3KNX YacTOTaxX TaKikKe yCTaHABJIHMBAIOTCS KO-
¢uimenTs! 3amaca ot 2,5 g0 10 u Belme. B Hamieil cTpaHe Ir'UrHeHIYec K€ HOPMEI
RHVTDHU 2TaHUl cocTaRngrOT 0 5 xB/M HanOpsSKEeHHOCTL 3ISKTPHUUECKOro IIOJISI Ha

NOKYMEHT MOAMNMCAH

SNEKTPOHHOM NOONUCHIO peJaull He JOoJI’KHAa NOpeBbImatk 1 kB/m.
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npeaenax or 1 kB/m 1o 3 kB/M 15151 pasnuuHBIX MITaTOB. B HEKOTOPHIX CTpaHaXx,
HaIIpUMEP B ABCTpaJIN, B NCKIFOUNTEIBLHBIX clyuadax aiud nuHnn 500 kB gormyc-
KaeTcsd HaIIpsKEHHOCTh Ha IPaHHIIE 30HEI OTUYKACHII 5 KB/M.

AHaslornm4Hasi CUTyalllst 1 ¢ HOpMUPOBAHUEM JOITYCTUMON HaAIPSAKEHHOCTU
MATrHUTHOTO ITOJIS HPOMEBIIIJIEHHOI YaCTOTEI Ha pabouNX MEcTax M JJII HaCeJICHI.
PexoMeH1a1iul 1 HOpMBI Pa3INYHBIX MEXKAYHApOOHBIX OpraHm3aliiil U cTpaH, Kak
[IPaBIUIO, HE COTTIACOBAaHEI MEXIY COOO0Il, a MIPNUBOANMEIE B HIX 3HAUCHII HAIp -
’KEHHOCTEIl MOTYT OT/INYAaThCI B HECKOJILKO pa3. B HEKOTOpPHIX CTpaHaX, B TOM
ynciae n B Poccum, HOpMBI AJI1 HAacEIEHUS IO JIOIIYCTHUMBIM HaIIPSIKEHHOCTAM
MarHUTHOTO II0JII IPOMBIIIIEHHOI YaCTOTEI OTCY TCTBYIOT.

B Hacrosmee BpeMs HanOojee OOOCHOBAaHHBIMU M IIOJTHBEIMH IIPE]-
CTaRILIFOTCA  BpeMeHHEIE HOpMEI ENV50166, npegnoxeHHble TeXHIMECKIM KO-
mureroM CENELEC n geiicteyromue ¢ 1995 r. Cpok AeiicTBUSA 3TUX HOPM OIIp €-
JIEJIEH B TPU roja, 10 IPOIIECTBUU KOTOPBIX OHU JOJIKHBI CTaTh OCHOBHBIMUI HOP-
MamMul EN-50166 1m1n JonKHEI OBITE OTO3BaHEL.

OcTaHOBUMCS KpaTKO Ha copep:xkanun Hopm ENV50166. 3a OazucHoe 3Ha-
UEHUE HAIPSIKEHHOCTU ASJIEKTPUUYECKOrO IIOJII [OPU JJIUTEIILHOM BO3JIENCTBUU
IIPUHATHL: IOCTOSHHOE 1Tone — 42 kB/M, nepemennoe ¢ yactoroii (0,1 -4)I'm - 30
KB/M (kpuTepuil Bo3AeliCcTBUS II0JIS Ha UEJIOBEKAa — OIIYIIE€HHUE IIOJI II0 KOCBEH-
HBEIM IIpn3HakaM). B auamazone yactoT 4—1000 I'1p 6a3ucHBEIM 3HAUYEHUEM CUHTa-
eTcsl IUDIOTHOCTh TOoka B 10 MA/M? KOTOpOMY COOTBETCTBYIOT YK€ IPHBOJIIIMBIE
sHaueHus HanpsxkeHHocTu 20 kB/M u 4 xA/m. C yueToM crnelid UK MEXaHI3MOB
N3MEHEHIS pa3HOCTH IIOTEHI[NAJIOB HAa MeMOpaHax KJIETOK IIpH Oojiee HHM3KNX 4Ya-
cToTax OepeTcs 0a30Bas INIOTHOCTL TOKA, OOPaTHO MPOIOPIINOHAIbHAL, a IIpU OO-
JIe€ BBICOKIX — IIPSMO MPOIOPI[NOHAILHASA YacTOTE.

ba3uCcHBLIM 3HAYE€HNUEM HAMPs)KEHHOCTU I[IOCTOIHHOIO MArHUTHOTO IIOJIS
npuHATO 3HaueHue 1,6 MA/M. BrepBble HOPMHUPOBAaH TOK, IIPOTEKAOIIUII Hepes
YeJIoOBeKa IIPM KOHTAKTE€ C OOBLEKTaMM, HaXOAAIIUMHICS B 3IEKTPHUYECKOM IIOJIE
IIPOMEBIIIJIEHHOIT YacTOTHEL: 3,5 MA Ha pabounx Mectax 1 1,5 MA 71 HaceIeHI.

HopMEI 10 HanpsKEHHOCTU IIOJIEH MPOMEIIUJIEHHON YacTOTHEI Ha pabodmx
MecTaxX IIOApa3JelIsstoTcs Ha Tpu Kateropmum. IlepBas xareropusd - 6,1 kB/m u 159
A/M - obs3aTenbHa MH(OpMAIIII IIepcoHalla O HoJjie, BTopas - 12,3 kB/M, 320 A/m
I BBIINIE - 0053aTeIbHEl MEPOIIPUATIS 110 OTPaHIYEHNIO MPeOLIBAHNS B IIOJIE, TP E-
Tbs - 19,6 kxB/M 1 480 A/M - o0sg3aTenbHO, IOMIMO OTpaHIUEHNI NpeOLIBAHIII B
moJie, IMpeaynpexaeHne: «omacHas padora». J[nsg HacerneHnsa Oa3NCHBIE 3HAYEHHS
OepyTcs B 2,5 paza MEHBIINMM, YeM Ha pabodnX MeCTax.

CrenyeT OTMETUTh, YTO B 00macTi HU3KUX dacTOoT HOpMEI ENV50166 garor
OoJIee BBICOKHIE HAIPSXKEHHOCTH II0JIel Ha pabodnxX MecTax, UeM MHPEeKHUE HOPMEI
IRPA. BeposarHo, TeHaeHIUA ocnabIeHnusd orpaHUYEHMI 10 HAIIPSKEHHOCTSIM MIPU
HOPMHPOBAHIHI MOKET COXPAaHUTLCS U B JalbHENIIEM, eCclIi OyJeT JoKa3aHo, 4To
OIIaCHOCTh BPEAHOTO BIIMSIHUA IIOJIEN Ha UEJIOBEKA IIPEyBEIMUECHA.

AOKYMEH TIIQRRNGAR CIIEJHIX OTEUEeCTBEHHBEIX CaHUTapHO-
ANEKTPOHHOW NOANUCHIO
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Brieperie yCTaHORIIEHB BpeMEHHEIE (CPOKOM Ha 3 rojia) JOIyCTHMEIE YPOB-
HII OCJIaOJIEHI F€OMAarHIUTHOIO II0JIS B IBA pa3a B TCUCHHE CMEHEI.

IIpenenmbHO AOIMYCTUMBIE YPOBHHU IMOCTOSSHHOI'O MArHUTHOT'O IIOJII COCTaB-
JISFOT: IIPH BPpEMEHU BO3JCICTBUA 3a pabounii JeHb o 10 Mmun — 24 xA/M; mpu
BpeMmeHn 11- 60 muH - 16 xA/M; npu BpemMeHu Bo3aeiicTBug 61- 480 mMuH - 8§ kKA/M.
YPpOBEHBb JOIYCTUMOTIO JIOKAJIbHO BO3JEUCTBYIOMIETO MOJIA IORBBIMIAETCS IIPUMED-
HO B 1,5 pana.

HanpskeHHOCTL sJieKTpudeckoro mnoiid yactoToil 50 1’1 B TedueHue Bcell
CMEHBI MOXET COCTAaBIIATEL 5 kKB/M. Ilpu cokpameHnn BpeMEHU BO34eiIC TBIS JOIIY-
CTHMas HAIIPSKEHHOCTh yBenuduBaeTcsd (mo 20 xB/mM). IIpu manpskennoctu 20 -
25 xB/M gomycTuMoe BpeMs IIpeObIBaHUS YelIoBeKa B IToie cocTaBirieT 10 MuH, a
IpU HaIpsKEHHOCTH BHIIMIE 25 IpeOBIBaHIE YEIIOBEKa O€3 MPUMEHEHIS CPEICTB
3aIUTHI HE JOIIYCKAaETC.

IIpenebHO OMYyCTUMBIE YPOBHH HAIIPSKEHHOCTEN MArHUTHOTO IIOJIS IIPO-
MBIIIIJIEHHON YaCTOTHI, JEMCTBYIOIIEIO HAa BCE TEJIIO YEJIOBEKA, CIEAYIOIUE. IIPU
BpeMeHH IpeOuIBaHM 40 1 yaca 3a cMeHy - 1600 A/m; mo 2 gac - 800 A/Mm; 10 4
yac - 400 A/m; 1o 8 gac - 80 A/m.

IIpu 1okxa’dbHOM BO3JENHCTBHH (HAa KOHEYHOCTH) IPEAEILHO JOITYCTHMBIE
HAIIPsKEHHOCTU yBEIUUUBArOTCA B 4-10 paz B 3aBUCHUMOCTH OT BPEMEHH IPeOhI-
BaHUA B mojie. MIMITyIbCcHBIE I10J1 4acTOTEl 50 1'I] MOTYT UMETh HAIIPSAIKEHHOCTEL B
3aBHCHUMOCTH OT peXHMa IeHepallull U BpeMeHU BozaelicTBusda, oT 6000 A/Mm go
1400 A/M, TO ecTh B HECKOJILKO pa3 OOJBIIYIO, YEM MNPU HEIIPEPLIBHOM BO3Eii-
CTBUIL

B CanlluH 2.2.4.1191-03 HOpMHUpOBaHEI JOIIyCTHMBIEC HAIIPSK€HHOCTHU, II0-
TOKU MOII[HOCTH, SKCIIO3UINI BEICOKOYACTOTHBIX 3JIEKTPOMaTrHUTHBIX TIOJIEI.

HopmupoBaHHe yCcJIOBHH paboThl IepCcoHa/Ia U IPOKUBAHUS JII0/IEH B 30He
BaUAHUA [1C 1 BJI CBH

HccnenoBaHus Mokasajiy, UTO JJIA IIEpcOoHalna moacTaHimi u auHun CBH,
JUINTEJIbHO U PETYIIPHO HAXOAAIIETOCS 10/ BO3AEIICTBUEM BIIEKTPUUECKOTO IIOJIA,
JIOIYCTUMBIE HAIIPSIKEHHOCTU IMOJIA U JUINTEIILHOCTH UX BO3AEIICTBUSA HE JOJIKHEI
[IPEBLINIATL 3HAUEHUII, IIPUBEAEeHHBIX B Ta0mI. 7.3.

[Ipu BBEITIOITHEHNH 3TUX YCIOBUII 00OECIIEUNBAETCS CaMOBOCCTaHOBRJIEHHE (DII-
3MOJIOTHYECKOr0 COCTOSHIS OpTraHN3Ma B T€UEHIE CYTOK O€3 OCTaTOYHBIX pEeaKITHil
11 (YHKIINOHAJILHBIX WIN IIATOJIOTHUECKIX N3MEHEHMHII.

HopmaTuBHEIE JaHHBIE TaOn. 7.3 OeNCTBUTEILHBI, €CIIH OCTAJIbHOE BPEM:I
pabouero JHS YEIOBEK HaXOAUTCS B MECTaX, IJI€ HAIPSKEHHOCTh 3JIEKTPUUECKOTO
I10JI1 MEHbINE 5 KB/M I HCKIIOYEHAa BO3MOXKHOCTh BO3JEIICTBIS Ha HETrO AJIEKTPU-
YyecKUX paspsamaoB. lIpy 3TOM HalpsSKEHHOCTH OIPEAECIIACTCS Ha YPOBHE I'OJIOBEI
yernoBeka (1,8 M HaJl ypOBHEM 3€MIIN).

CreayeT OTMETUTh, YTO JlaHHBIE TaOI. 7.3 IOJIYYEHHl JUII IIepUoUYECKOT0

[OKYMEHT NOAMWCAH VJIEKTPUUECKOM IIOJIe, KOrla y HEro uepes
ANEKTPORROV IV HIC 11 CTEPEOTUII BOCIIPUATUA IIOJIA. EAUHO-
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IIpu npoextupoBanun noictanuil CBH onpegensrorcsa MapmpyTel 00Xo0-
Ila, BUJLI OIIEPATUBHBIX IIEPEKIIFOUYEHUIT IIPU IIPOU3BOJACTBE PEMOHTOB U APYIUX
paboT; Ha MOJEIIX N 10 IporpaMme Ha OBM paccuuThIBaeTCS HAPSKEHHOCTD
AJIEKTPUYECKOrO IIOJISI B STHX MECTax H BO3MOXKHAS QINTEILHOCTHL palOT, UTO
CpaBHHBAETCS C JAaHHBIMU TaOINIBL
JlomycTiMas poJ0JIKUTEILHOCTE PaOOTEI IIEPCOHANIA B AJIEKTPUUYECKOM
I10JI€ IIPOMBIIIJIEHHON YaCTOTEI

HanpsxkeHHOCTE 511ek- | JlomycTuMas IpoJo/KUTEIbHOCTE IpeObIBaHIIS IIepCo-
TPHYUECKOTO IIOJII HaJla B TEUCHHIE CYTOK, MUH.
KB/Mm
R be3 orpanmueHns (B TeueHne pabouero JHS)
10 180
15 80
20-25 10

IIpy HEBBLINIOITHEHNN 3TUX YCJIOBUII MPUMEHSIOTCS MEPHI II0 SKpaHUpPOBa-
HITFO pabodNX MECT, TPOCOBBIE SKpaHEI HaJ JOPOraMU, SKpaHUPYIOMINE KO3BEIPhKI
I HaBeChl HaJ| IKadaMu yIIpaBI€HN, BepTHKAIbLHBIE SKpaHEl MEXKIY (azaMH U JIp.

Jlna OPY noxacrannun CBH Hapsamy ¢ pacueraMu, IOCJIE €€ IIyCKa B SKC-
IUIyaTal[IO IIPOBOJAT M3MEPEHI HAIPSAKEHHOCTH IIOJII B Pa3JINUHLIX TOUKaX, I10-
CJIE€ 4Yero IpH HEoOXOAMMOCTH AKpaHHAas 3allliTa yCcUIMBaeTcsA. IIpn peMOHTHEIX
paboTax MPUMEHSIIOT ChEMHEIEC SKpaHEl. [IpeabABIIIOTCA OIIpe/ieJIEHHEIE TPpeOOBa-
HI K KOMIIOHOBKe OPY, Hanpumep He JOIYCKAaeTCs PacIIOJIONKEHUE OIINHOBKU
HaJ BBEIKJIFOYATEILIMH, YTOOLI 00€CIEeUNTh BO3MOKHOCTE NX O€30II1aCHOIO PEMOHTA
1 Op.

JInsg nuauil CBH, BOIN31 KOTOPBIX BO3MOJXKHO HaxOXKAeHUE IIepcoHama II0-
CTOPOHHUIX OpTaHM3aI[Uil I MECTHOI'O HACEJIEHUS, Ha OCHOBAHUN CIIEI[NAJILHO IIPO-
BEJICHHLIX HCCJIEJOBAHUI YCTAHOBIIEHBI CIIEAYIOIIIE€ HOPMATHUBEl IO JIOIY CTUMOIT
HAIIpsKEHHOCTHU II0J JIMHHUEIl Oe3 ompedeleHus AOIYCTUMON AJINTEILHOCTH IIp €-
oriBaHIs: 20 kB/M - 151 TpyJHOJOCTYIIHO MEeCTHOCTH (00JI0Ta, TOpHBIE CKJIOHEI U
T. I1.), 15 kB/M - a1 HeHacenenHoit mectHocTy, 10 kxB/M - 151 nepecedyeHuii ¢ Jo-
poramu;, 5 kB/M - 4719 HaceJIeHHOII MECTHOCTI.

Kpome Toro, HoOpMUpyeTcs AOIyCTUMAasl HaIIPIKEHHOCTb HAa IpaHUIAX XKU-
IEIX 3acTpoek - 0,5 kB/M, uTo gomyckaeT npeOLIBaHIE UEIIOBEKa B AIIEKTPUUECKOM
I[10JI€ HEOTPaHMUYEHHOE BPEMS B TEUEHHE BCEIT KI3HIL

Ecnu, cormacHo pacueraMm, IIpU PacCTOSHUU IIPOBOJIOB JIO 3€MIIM, OIIPEAECIIs-
€MOM IepeHANPAKEHNAMNI, HAIIPSKEHHOCTH 1101 JIMHUAMU 330 kB He IpeBHIMIarOT
8.5 kB/M, a mox nmuausamu 500 kB - 14 xB/M 1 He BO3HUKAIOT 3aTPyAHEHI IIPHU X
COOPYKE€HIUN B HEHACEIIEHHOII MECTHOCTH, TO JJIS JIMHUII O0oJiee BRICOKOTO Kjlacca
HANIPsDKEHU PacCTOSHIE [0 3€MJIM B TOI K€ MECTHOCTU OIPEAEIIIETCS JOIYCTU-

AOKYMEHT NOANUCAH
SNEKTPOHHOM NoanUChbIO
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HalIMEHBIIIErO - Y OIIOp, I'JIe BEICOTA IIOJIBECca MPOBOJIOB HAnNOOIbIIAd 1, KpOME TO-
I'0, CKa3bIBaeTC SKpaHUPYIOIIEe AeNCTBIE caMUX orop. 1IoaToMy moporu, Tpacchl
[IPOTOHA CKOTa, MHEeIeXOJHbIe MOPOXKKH, JIMHHUU CBS3M U JIINHHU OOJiee HU3KOIO
HAIIPSDKEHUS peKOMEHYeTCs pa3zMelaTh BOIM3U OIIOop.

B oxpaHHOIl 30He TUHHU (€€ IpaHUILI IIapajulelbHbl JINHUU U BHYTPHU HEe
HaIIpSHKEHHOCTH II0II IIpeBblmaeT 1 kB/m, ama nuawmit 500 kB - aTto 25 M, a 750 kB
- 40 M oT kpailHUX (pa3) HE pazpemaeTcs pazMelleHIe ITOCTOSHHEIX I BpEMEHHBIX
KIJIBIX W OPON3BOJICTBEHHBIX COOPYIKEHUII, perilaMeHTHPYeTCS PeXUM padOThI
PEMOHTHOTO IIEpCOHAIIA.

Ecim npu nepecedeHMU JIMHUEH JOpOrH HEOOXOJUMO CHH3UTh Ha-
[IPSI?KEHHOCTD, JINHUA SKPaHUPYETCSI TPOCOBBIMUI SKpaHaMH, BBIIIOJIHEHHBIMHU U3
OJHOI0 IUIN ABYX TPOCOB IIOJ KaXkIOil (pa30il, HATSIHYTEIX Ha JKEI€300€TOHHBIX
CTOHKAaX U 3a3eMJIEHHBIX II0 KOHITaM.

TpocoBBIE 3KpaHBl MOTYT IIPUMEHATHCS M I CHIKCHHS HAIPsKEHHOCTHU
SIIEKTPUYECKOTO MOJIS HAa IPaHUIaX KIJIBIX 3aCTpoeK (Y CTEeH KIJILIX 3aHMil).

Hamnps:xkeHHOCTH IO IO JIMHUEI IPpU IPUHUMAaeMBIX OOBIYHO PacCTOSHIH-
SIX IIPOBOJIOB J0 3eMIn A1 BcexX nmuHuili CBH 3HaunTeIbHO MPEBEIITAOT JOIIYCTHU-
MO€ JJI1 HacelIeHHOH MeCTHOCTHU 3HadueHune - 5 kB/M. BBugy Toro, 4ro sTOT HOp-
MaTUB PacIpOCTPaHIETCSI TOJILKO Ha BHOBBL CTPOSINHNECS JIMHHUN, B IIEPCIICKTUBE
CTAHET 3aTPYJHUTEJILHLIM BLIBOJ| TaKUX JIMHUII OT KpYIHBEIX [OC u ASC, KOTO-
phI€ PacCIIOJIOKEHBl B IOpoJax IWIN IIOCelIKaX, TaK KaK IIpU 3TOM PacCTOSHHUSA OT
IIPORBOJOB JIUHUU 40 3€MJIN JOJKHEI ORITE HE MeHee 12 M a1 JIOII 330 kB; 16,5 M
g JISII 500 kB 22 m g JISII 750 kB, YuurteiBasg Hannmdue Ha MINHAX CTaHITUIT
II BEIBOJAX JIUHUN OoJiee HU3KUX HAIPKEHUI, B PAAE CIIyUacB MOXKET 0KazaThCs
SKOHOMUYHBIM OCYIIIECTBIEHNE TaKIX BLIBOJOB B BIJ€ KOMOMHUPOBAaHHBIX JINHUIA,
Yy KOTOPBIX IIOJ IEILIO O0JIe€ BBEICOKOTO HAMPSKEHIS PacIofIokKEHa Ielb Oolee
HI3KOT'O HAIIPSIKEHIS CO CABUIOM CUCTEM HaIlpskKeHHI reneit Ha 120° 3a cueT u3-
MeHEeHN (azupoBKU HInkHelN 1enu (Hampumep, 330/110, 500/220, 750/330). Boaz-
MOKHO TaK»€ HCIIOJIb30BaHUE JINHUI ¢ CIJIbHBIM CONIKEHUEM (a3, sKpaHIPOBRKa
JINHUN U JIp.

B rycTroHaceseHHOII MECTHOCTH TaKHe PEIIeHII MOTYT ObITh HIPUHSTHL 1 IS
BCEl MMHUU 35ekTponepensaun CBH, Tak kak OHI HE TOJILKO CHUKAIOT HAIIPSKEH-
HOCTB II0JIS, HO U IOBBIIIAKOT NPOIIYCKHYH CIIOCOOHOCTE.

BTopuuHBIM QakTOpOM, OKaz3bIBAOMIIIM CYIIECTBEHHOE RINSIHIE Ha YCJIOBI
pabOTEI B OXPAaHHON 30HE, SIBISIETCS TOK, CTEKAIOIIUN C IIPOBOJSIIET0, HO M30JIH-
POBAHHOI'O 00OBEKTa MHpU HNPUKOCHOBEHHNH K HEMy. BenmumHa 3TOro TOKa JOJIKHA
OBITH Oe30macHa JJII MECTHOIO HaceJIeHUs, NpudeM HeOoOXOJHMMO YUHTBEIBATL BO3-
MOZKHOCTb COINPHKOCHOBEHHSI C 3THMU OOBEKTAMU HE TOIBKO MYXKUHH, HO TaK¥Ke
KEHINUH 1 JAeTell. B 3TuxX ciydasx HCIIONb3YVIOTCS aMEepUKaHCKNE JaHHBIE, COTlac-
HO KOTOPHLIM O€30I1aCHBIM JJI1 MY KUUH SIBIIETCS TOK 9 MA, UL JKEeHIUH - 6,5 MA,
st gerein - 4.5 MA (kak yxe oTmedanock, ENV30166 ycranarmuBaeT Ooee

AOKYMEHT NOANWUCAH >Tax u 1,5 MA U1 HaceneHus).
SNEKTPOHHOW NOAMACHIO
Ceptuchukar: 12000002A633E3D113AD425FBS50002000002A6 11111 HCIIOBCKA OIIPCACILACTCA HaIIPAMNKCHII-
Bnapeneu; UWebayxopa TateAHa AnekcaHapoBHa

IBHO JIMHII, DHpE,[[EHHEMDﬁ D6'BEMI—IE-IMH
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IapaMeTpaMi 0ObeKTa I aKTHUBHBIM COIPOTURIEHUEM YelIOBeKa. OTOT TOK SMIIN-
pHUECKU MOYKHO BBIPa3UTh KaK
I,=K,VE
I'me K, - xoappuruenTt popmel o0bekTa; V - 00beM 0ObekTa, £ - Hamps-

’KEHHOCTB II0JI1 Ha YpOBHE 1,8 M HaJl 3eMIIen

Taxum oOpazoM, cTeKarOI[Uil TOK NPOIIOPIINOHAJIEH HAIPSKEHHOCTH IO 1
o0beMy oOBekTa. Hanpumep, nnpu HampskeHHOCTH o1 15 kB/m komOaitn CK-4 ¢
IIPHUIEIIOM JaeT CTeKaromuid Tok 6—6,5 MA, KpyIHBEIE aBTOOYCHI — 5 - 6 MA U T.
1., T. € 3TOT TOK MOJKET OBIThL ONAaCEH JJII XKEHII[UH U JIETEll.

BrllieckazaHHOE PETTIAMEHTUPYET YCIJIOBUS TPpy/Ja N HAXOXKIEHUSA MECTHOTO
HAacCeJIEHU B OXpaHHO 30HE IUHUM /50 KB U BHIIIE, B YACTHOCTHU, BCE CEJILCKOXO-
3SAIICTBEHHBLIE MAIIMHLEI 1 MEXaHN3MBI JOIIKHEI OBITH 0OOpPYIOBAaHBI ABYMS 3a3€ M-
JISFOIMUMH IIEIIMH C YTSKEJIEHHBIMHI Tpy3aMH Ha KOHIAX JJII OOeCII€UeHUs II0-
CTOSIHHOT'O KOHTaKTa ¢ 3eMJIell 1 cOpackIBa€MBIMHU 3ariTyOJIsIeMBIMU 3a3€MIINTEII-
MIL

CraegyeT OTMETHThb, 4YTO 3((EKTHBHBIM CpPEJICTBOM OTpaHUYCHHS Ha-
IIPSKEHHOCTH II0JIA [0/, BO3AYIIHBIMU JINHUSAMU 3JIEKTPOIIEPEIaun SIBJLIFOTCS pac-
TUTEIILHBIE MAaCCUBLI. BLINIOITHEHHBIE M3MEPEHMS II0Ka3ajil, UTO B 30HE CIUIOIIHBIX
PaCTUTEJILHLEIX MaCCUBOB BHICOTON 3-4 M HAIPSKEHHOCTL II0JIA IOJ JIMHUSAMUI HE
OTJIMYAETCA OT HAIPSKECHHOCTHU IIOJII 3€MJIM SICHOIO AHSA. B 30HE (PYKTOBBEIX Ca-
OB (SOJOHN, BUIIHH) C pacCTOSHISIMU MEXOY JEPEeBbIMU 0-8 M HANPSIKEHHOCTH
rmosid noJ BJI B MeXIOypsAbaX CHIIKAETCS B 2-3 pasa MO0 CPaBHEHUIO CO CIIy4daeM
[IPOXOKJAECHIS JINHAN B IIOJIEBLIX YCJIOBIAX. B KpoHaxX AepeBbER HAIIPSKEHHOCTH
IIOJISI HE OTJINMYAETCS OT HaPsKEHHOCTH I10JII 3€MIIU SICHOTO JTHS.

KOHTPOJIbBHBIE BOIIPOCDI:

1. Kakyro polb UrparoT SIeKTpUUeckre Npolecchl Npu (yHKIIMOHIPOBaHIN
KIBBIX OpTaHU3MOB?

2. Kaxne oObeKTHl SBJIIIOTCS NCTOUHUKAMI SJIEKTPHUECKIX I MarHUTHBIX
rmosieil Ha 0ObeKTax ANIEKTPOIHEPreTUKH, B IPOMBIIIJIEHHOCTH, Ha TPAHCIIOPTE, B
OBITY ?

3. B ueM 3ak/Iro4aroTCd MeXaHU3MbI BO31eHCTBUS SIIEKTPIUESCKUX I Mar-
HUTHEIX I10JIeil Ha KUBLIE OpraHi3Mbl?

4. HazoBUTe HOpMAaTUBHEIE 3HAUSHIS HAIIPSIKEHHOCTEH SJISKTPUUECKIX 1
MarHUTHBIX I10JIeil Ha pabounux MecTax U OIS HacelIeHIs.

5. B ueM 3akimodaeTcs SKOJIOTIUeCKO€e BINSIHIE KOPOHHOIO pa3psa’?

6. B ueM cOCTOUT BIMSHUA JINHIII dJIeKTponepeaunl Ha JIMHIN CBS31?

IIpakmuueckas paboma No

[OKYMEHT MOLIMCAH IHEPeUU U e20 obecneverue
ANEKTPOHHOW NOAMUCHIO

Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



Ieab: my4nThk IokazaTtenu kadecTBa sJekTpol’Heprun (1IKD) u pausHne
KaueCcTBa Ha SIEKTPONPUEMHUKH, CICTEMEI AJIEKTPOCHAOXEHII I TEXHOJIIO-
rIYECKUE IPOIECCHI

OcHoesbl meopuu.

KadecTBO 3IeKTpHYECKOH SHEPrHH CYIIECTBEHHO BJIHSET Ha PaboTy BIeKTPOIIPH-
EMHHKOB H HX TEXHHKO-3KOHOMHYECKHE IOKa3aTellH. PacCMOTpHM THITHYHEIE IIPHMEPEI Hera-
THBHOT'O BIHSHHS OTKIIOHEHHH 10 KAYECTBY 3IIEKT POSHEPT HH.

Kak 1n3BeCTHO, OCHOBHOI Harpy3koil B 3JIEKTPUYECKUX CHUCTEMaxX SBIISFOTCS
AIIEKTPUUECKNE JIBUTATEIN, KOTOPLIE COCTABILSIIOT OKOJI0 60 % Harpy3Ku 3JIEKTPU-
yeckux cucteM. lIIoHmKeHne 4acTOTEl B CUCTEME NPUBOJUT K YMEHBIIEHUIO CKO-
POCTH BpallleHNs BCeX BKJIIOUEHHBLIX B paboOTy aJekTpojBurareneil. Ilpm stom
CHIKAeTCA IPON3BOAUTEIILHOCTE CBI3aHHBIX ¢ HUMHI MeXaHN3MOB, UTO BO MHOTUX
CIIy4UasxX yXyAIIaeT UX 3KOHOMHYECKHEe IoKazaTenn paboTel IIpm 3HaunTEIBEHOM
[IOBLIIICHUHN YaCTOTHI B CUCTEME, UTO MOJKET OBITh, HAIIpUMEP, B CIy4Uac YMEHbB-
meHus (cOpoca) Harpy3KH, BO3MOXKHO IIOBpEXAEHIE 000pyJoBaHUA. Kpome 3Toro,
ITIOHMKEHHAS YacTOTa B AJIEKTPUUECKON CETH BIIMIET M Ha CPOK CIIYKOBI 000pygo0-
BaHH, COJEPIKAIEro 3JIEMEHTEl CO CTaJIbIO (3IEeKTPOJBUTATENH, TpaHC(opmaro-
PEL, PEAKTOPEL CO CTaJIbHBLIM MAarHUTOIIPOBOJOM), 3a CUET YBEJIMUESHHI TOKa HaMar-

HITHHNBAHITA B TAaKHX dllllapaTaXx I JOIIOJIHITTCIIEBHOI'O HAI'PC€Ba CTAJIBHBEIX CCPJACHHI-

KOB.

[Ipun pabore maMIr HaKaIHBaHHS C TTOHIKEHHBIM IT0 OTHOINEHHIO K HOMHHAIbHOMY
HaIIPsDKEHHEM ITPOHCXOUT YMEHBIIIEHHE HX CBETOBOI'O ITOTOKA, a, CIIEOBATEIIBHO, H CHIKE-
HHE OCBEINEHHOCTH paboyeH IMOBEPXHOCTH. Tak, mpH HalpsokeHHH, paBHOM 0,9 Uy, , CBETO-
BOH ITOTOK H COOTBETCTBEHHO OCBEIIEHHOCTh ITOBEPXHOCTH CHILKAOTCA B cpeaHeM Ha 40 %.
OTO IMIPHBOAUT K PE3KOMY CHIKEHHIO IIPOU3BOAUTEIILHOCTH TpyAa padoTaroMX B ITIOMEIIE-
HISIX, HCITOJIB3VIOIMHX JUIS OCBEINEeHHS TaKHe JIaMIbl. ECIH HanpspkeHHe, ITOABOIHMOE K
namite HakamHBaHHsS, PaBHO 1,1 Uyc,, CBETOBOH ITOTOK H OCBEIIEHHOCTH paboyeH ITOBEPXHO-
CTH BO3pacTaroT mpuMepHO Ha 40 %, 4TO OmnAarh ke HeOIar orprusaTHO CKa3bIBAETCSA Ha IIPOMU3-
BOJIUTEIIBHOCTH TpyAa. OIHAKO IIPH 3TOM IIPOMCXOLUT M COKPAIEHHE CPOKa CIIYKOBI JTaMIIEI
ITPHUMEPHO B 4 pasa.

Pa0oTta acHHXPOHHBIX JIBHTATElEH 3aBHCHT OT HaIpsOKeHHS Ha ero 3axmmax. Pac-
YETHI TTOKA3BIBAIOT, UTO CHIJKEHHE HAIIPSKeHHS Ha 3aKknMax ABHrarells Ha 15% Ugow IIPH-
BOJIUT K CHIDKEHHTIO M., 10 72 % Mauow.

[Ipn CHIKEHHH HaIpsKEHHS YXYIIIAETCS M TaKas XapaKTepHCTHKA JBHTaTEls, Kak
KO3(P(HI[HEHT 3arraca II0 YCTOHYHBOCTH, XapaKTEPH3YEMBIH OTHOIIEHHEM MAaKCHMAalIbHOT'O
BPAIl[AOINEr0 MOMEHTAa K HOMHHAIIBPHOMY, KOTOPBIH peErllaMeHTUPYETCS CTaHJgapraMH Ha
KOHKPETHBIE BHJBI ACHHXPOHHBIX ASIEKTpojaBHrareiler. [IpH 3HAaYHTEINILHOM CHILKEHHH
HaIIPSDKEHHMS IBHTATEIlh B KOHEUHOM HTOIe MOXKET OCTAHOBHUTLCA. B clIyyae CHIDKEHHS
HaIIpsDKEHHMS Ha 3aXHMax JBHTraTels IMPH HEM3MEHHOH MOIIHOCTH YBEIMYHBAETCSI TOK, ITO-
TpeOInsgeMbIH UM H3 ceTH. [IpH 3TOM ITpoHCXOAHT O0lee HMHTEHCHBHBIH HArpeB H3OJISIIHH
IBHTATEIS H COOTBETCTBEHHO CHIKAETCS CPOK €ro CIyKObl. Tak, eclii JBHTraTelb IJIHTENb-
HOE BpeMs padOTaeT ¢ YPOBHEM HaIIPsDKEHH I Ha ero 3axmmax, paBHOM (0,9 Usxow, TO CPOK €TI0
CIIyKOBI COKpaIIacTCs IMPHMEPHO BABOE. [IOBEIINIEHIIE HAITPSKEHHS Ha 3aKHMMax 3JIIEKTPO-

NOKYMEHT MOAMVCAH ~/1 7 MOH UM peaKTHBHOH MOII[HOCTH.
SMNEKTPOHHOW MOANUCHIO X MEKTPOTEPMHYECKHIX YCTAaHOBOK HX pado-
L R
YaeMOH IIpH padoTe 3THX YCTAaHOBOK. lIpu
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MOJKET OBITh H ITOJTHOE PACCTPOHCTBO TEXHOJIOTHYECKOTO ITPOIECCa.

DaKTHYeCKOe HAIIPSKEeHHe CYIIECTBEHHO BIMSAET Ha KauyeCcTBO CBapkKH. IIpu cHu-
KeHHH HanpsokeHns 10 0,9 Unom, BpeM4 cBapKH yBenHYHBaeTcsa Ha 20 %, a IpH BEIXOJE Er0
3a npegensl (0,9...1,1) Uy BO3HHKaeT Opak CBapHBIX MIBOB. [IomMHEIN Opak CBapHBIX INBOB
IIPH CBApPKE OOBIYHBIX METAIUIOB HACTVIIAET IIPH BBRIXOJIE HAIIPSDKEHMS 3a Ipedeibl = 5 %, a
ITPH CBApKe KOPPO3HOHHEBIX H KAPOIIPOUYHEIX CTalleH - ITpH £10 %.

Pa®ota 3JIeKTpOIH3HBIX YCTAHOBOK ITPH ITOHMKEHHOM HAIPSDKEHHH TIPHBOJNUT K CHH-
KEHHIO UX ITPOH3BOMUTEIIFHOCTH, TOBBIINEHHIO VIAEIBPHOIO PAacXoja SIeKTPOSHEPTHH H K
YBEITHYEHHIO CE0ECTOMMOCTH ITPOYKIIHI.

JI11s aHammz3a KadecTBa AJIEKTPOIHEPTrUH BBIACINM HanmOOIIee 4acTO BCTpe-
JaroIecsl HEHOpMaJlbHbIE cUTyalruu. CaMbIMU paclpOCTPpaHEHHBIMU SIBIISIEOTCH
[IPOBAILl M IOALEMBI HAIPSIKCHUS, JINTEIbHBEIE HCKaXXeHNI (QOpPMBI KpHUBOU
HAIIPSDKEHUS, TIEPEX0HBIE IIPOIIECCH] (PUCYHOK 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)

Pucysok 1 — OCHOBHEIE clTydal YXYAIIEHNU KauecTBa 3JIEKTPO3HEPTUN

JmuTenbHOE TTOBHIINIEHHE FUIH TIOHIDKEHHE HAIIPSDKEHHS THTAFOIIEl CeTH ITPHBOJUT K CO-
KPaIEeHHIO CPOKa CITYKOBI JIBHTATeNeH M HCTOYHHKOB ITHTAHHS. IIpH 5TOM ITOHIDKEHHE Harps-
JKEHHS Oollee HeXKelaTelbHO, TaK KaK 3HAaYHTEIILHO BO3pacTaeT TOK IoTpedmenmsa. Kpome Toro,
TIOHIKEHIE HAITPSDKEHHS THTAHIS MOYKET IPHBECTH K HaPYIIEHHIO PaGOTHl KOMITBIOTEPOB H
MHKPOKOHTPOIIJIEPOB H BEIXOJTY 3THX CHCTEM H3 CTPOSL

K Gonee oTpHIIaTETBHBIM ITOCTEICTBHSAM ITPHBOJAUT TIONHOE IIPOITaJiaHHE IHTAIOMIETO
HaITPSDKEHHSL.

KpaTkoBpeMeHHBIEe BCIDIECKH M TTPOBAITEI HAIIPSDKEHHS BBISBIBAFOTCS TIEPEXOTHBIMH ITPO-
I[eCCaMH B AIIEKTPHYECKOI CHCTEME, TTPHYEM MX MOKHO PasJIeINTh Ha JBE TPYIITHL:

1) HMITVIILCHBIE BCIUIECKHM, BBI3BAHHBIE KOMMYTAI[HEH AaKTHBHOH M aAKTHBHO-
HHIYKTHBHOH Har py3KH,

2) IePEeXOHEIE, KaK ITPAaBIUIO, TAPMOHHYECKHE ITPOIECCH], BEI3BAHHBIE KOMMYTaI[HEN
EMKOCTHBIX HaIPY30K.

[lepexogHBIE IIPOILIECCHI  COITPOBOJKIAOTCS BBICOKOYACTOTHBIMH ITOMEXaMH, ITPH-
BOJSIIHMH K COOIO 3JIeKTPOHHOHN aImapaTyphl. BeIleck HaIpsDKEeHHS MOXET CTaTh ITPHYHHOM
BBIXOJIAa H3 CTPOS MOTPeOHTENIS, eclIH He OyAeT IIpeJycMOTpPeHa COOTBETCTBYIOIAS 3amHTa. I1o
STOH IPHYHHE K KOMMYTAIIHOHHOH H OCOOEHHO 3aIlHTHOH armraparype IpeXbsSBIISIOTCS ITOBHI-
IIIeHHbIe TPeOOBAHHS IO OBICTPOAEHCTBHIO H CEIEKTHBHOCTH.

HeratneHele BIDISIHHS Ha CHJIOBOE 3JIEKTPOOOOPYIOBAaHHE H H3MEPHTEIbHEIE ITPHOOPEI
OKa3bIBAIOT INTEJIbHBIE HCKaKeHH S KPHBOIT HampsokeHHSA. OCOOeHHO CleyeT BHIIEIHTh HCKa-
’KEHH S HaIIPsDKeHN L, HMEIOIIHEe XapaKTep «3a3yOopHH» (notch), BRI3BaHHBIE KOMMYTAI[HEH CHIIO-

BBEIX THPHT hﬁ_ﬁMEH?_[iﬁﬂﬁﬁChH T aX HCKAAKCHHA.
INEKTPOHHOUW MNOANUCHIO CKAaXCHIIA KpHEDﬁ HalIpAKCHITA BOJIIM3 U
Ceptucpukar: 12000002A633E3D113AD425FB50002000002A6 |
Bnapeney: Websyxopa TatbAHa AnekcaHapoBHa €pE3 HOJIb. OTH HNCKa’KEHN MOI'YT BBbI-

TI040E MAJIOMOIIIHEIX HCTOUHHMKORB IIITA-
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HITA, YCKOPCHHIC CTAPCHIIA KOHJCHCATOPOB, cOoIt JJICKTPOHHBIX HAaCOB, HAPYIIICHIC

PaOOTHI IPUHTEPOB U APYTroil almapaTyphl.

OCHOBHBIM HOPMAaTHBHBIM JIOKYMEHTOM, I'Zle C()OPMYIIHPOBaHbEI TPeOOBAHMSI K KaUYeCTBY
BIIEKTPHYECKOH SHEPIHH B SNEKTPHUECKIX ceTsax oOiero HasHaueHHS, aBisgerca I'OCT 13109-
97 «HopMBI KauecTBa 3IEKTPHUYECKOH 3HEPTHH B CHCTEMAaX 3IIeKTPOCHaOKeHH S OOIIEro HasHa-
yeHHS». B coorBeTcTBHHU ¢ 3THM ['OCToM 4acTh IoKazaTelleH KauecTBa 3IeKTposHeprun (11KD)
XapaKTEPU3YET MMOMEXH, BHOCHMEIE YCTAHOBUBIIIHMCS PEKHMOM pabOTHl ANEKTPOOOOPYIOBAHH A
3HEPrOCHAOXKAIOIIEH OPraHu3aIMi M MTOTPEOUTENEH, T.€. BBI3BAHHBIE OCOOEHHOCTSIMH TEXHOJIO-
THYECKOTO IIpoIlecca IPOM3BOACTBA, IEPEeJaul, PacCIIpeJlelIeHHsI U ITOTPeOIIeHHS SIeKTPO3HED-
rHi. K HHUM OTHOCSTCS OTKIIOHEHHS HAIPsDKEHHS M YacTOTHI, MCKaKEHHSI CHHYCOMJIAIIbHOCTH
(pOpMBI KpHBOH HAITPSDKEHHS, HECHMMETPHS H KoneOaHH I HalpspkeHHs. 11 HX HOPMHPOBaHHS
['OCT oM ycTaHOBJIEHBI JOITYCTHMEBIE 3HaUeHH [IKD.

Hpyrasg yacts [IKD xapakTepH3yeT KpaTKOBPEMEHHEIE ITOMEXH, BOZHHKAIOIHE B BJIEK-
TPHYECKOH CETH B Pe3ylbTaTe KOMMYTAI[HOHHBIX ITPOI[ECCOB, IPO30BBIX H aTMOC(EpPHBIX SBIIE-
HHI, pabOThI CPEACTB 3aIHUTHI M aBTOMATHKH B IIOCIIEABAPHITHBIX peXpMaxX. K HHM OTHOCSTCS
ITPOBAJIBI M HMMITYJIILCHI HAIIPSKEHHS, KPaTKOBPEMEHHBIE IIEPEPHIBBI 3NIEKTPOCHAOXKeHH. {114
stix [IK3 momyctimblx uncneHHBIX sHaueHHH I'OCT He ycraHaBimBaeT. OQHAKO, ITapaMeETPhI
3THX [IKD TOIKHBEI H3MEPSTHECS M COCTABIISATh CTAaTHCTHYECKHE MACCHBBI JAHHBIX, XapaKTepH-
3VIOIHE KOHKPETHVIO AIIEKTPHUYECKYIO CETh B OTHOIIEHHH BEPOSTHOCTH ITOSBJIEHHS KpPaTKOBPE-
MEHHBIX ITOMEX.

Ecm IIKD He coorBercTBYIOT TpeboBaHHsSIM ['OCTa, TO IPEeIbSIBIIOTCS IPETEH3HH K
IIOCTABIIHKY - SHEPrETHYECKOMY IIpeAnpusaTHio. B 1enom 1IKD onmpenernstor CTENEHh HCKaXe-
HHS HaIpsDKEHM S 3IeKTPHYEeCKOH CETH 3a CUET KOHAYKTHBHBIX ITOMEX, BHOCHMBIX KaK 3HEPT O-
CHAOXKaIOIIeH OpraHu3allieH, TaK M IIOTPeOHTETISIMH.

Clenyer OTMETHTB, YTO ITpodjieMa KauecTBa NIEKTPOSHEPIHH B OTEUYECTBEHHBIX BIIEK-
TPHYECKHX CETIX KpalHe crielHpH4Ha. TakK, BO BCeX IIPOMBIIUIEHHO Pa3BHTBIX CTpaHaX 3aIraja
ITOAKITFOYEHHE MOIIHEIX HETMHEHHBIX HAaIPY30K, HCKaKaKOIIX ()OPMY KPHBBIX TOKA H HaITpsDKe-
HHS SIEKTPHYECKOH CETH, JOITYCKAETCS TOIBKO ITPH COOMOAeHHH TpeOoBaHIMII IT0 00eCIIEYEHHTO
[IKD H IIpH HaIHYHH COOTBETCTBYIOIIMX KOPPEKTHPVIOIIMHMX YCTPOHCTB. IIpH aTOM cymMmMmapHas
MOII[HOCTh BHOBBH BBOJIMMON HEMMHENHON HATPY3KH He JOJDKHA IIPEBBIINATE 3-3 % OT MOII[HOCTH
BCEH HAIPY3KH SHEProKOMITaHHH. MHas KapTHHa HaOIrolalack B MEKTPHUYECKHX CETSX OBIBIIIE-
ro Coeserckoro Corosa, Irie Takue IMOTPEOHTEN ITOAKIFOYAINCE JTOCTaTOYHO XaOTHYHO. Harpu-
MEP, Ha MOMEHT BBOJIa B pabOTy 3IeKTPOIM3HEIX KOPIIYCOB bpaTCcKOro alrfOMHHHEBOIO 3aBOJA,
SIBIISTFOIT[ETOCS MOIITHBIM HCTOYHHKOM HCKaKeHHI, €r0 CyMMapHas MOIITHOCTEh COCTaBIIsUIa Oojiee
30 % oT momHoCcTH norpedurenen «MpKyTckaHepro». AHaIOrHMYHAas KapTHHA HaOIxoaanach M
ITPH TTIOAKIIOYEHHH HOBBIX TSATOBBIX ITOACTAHIMMH bankamo-AMYpPCKOH MarHCTpaid, Harpyska
KOTOPOH SBJISETCS HECHHYCOHAAILHOM, HECHMMETPHYHOH H PE3KOIIEPEMEHHOM.

[Ipu 3TOM ITPOMBIIIUIEHHOCTBIO IIPAKTHYECKH HE BBIMYCKAIHCH HEOOXOIHUMBIE CPEIICTBA
noBeineHHsS 1IKD ((QpHIBbTpOKOMIIEHCHPYIOIIHE, CHMMETPHPYIOIIHE, MHOTI'O(YHKIIHOHAIIbHEIE
ONTHMH3HPYIOIIHE YCTPOHCTBA H JIp.). B pe3ymnbTare slIeKTpHUYecKHe ceTH POCCHH OKa3alHCh
TIEPEHACHIIIIEHHEIMI HCKaKAOIHM 000PYIOBaHHEM.

B oTmenbHBIX permoHax, B YacTHOCTH B BocTounoii CHOHpH, c(pOPMHPOBAIHCH YHH-
KaJIbHEIE IT0 CBOEH MOIINHOCTH H CTEIleHH HCKaKEHHOCTH KPHBBIX TOKA H HAITPSKEHH I KOMIUIEK-
ChI 3JIEKTPHUYECKHX CeTeH SHEPrOCHCTEM M paclpelelMTEIbHBIX CeTeH MOTPeOUTEeNIeH H CVIIE-
CTBEHHO OOOCTpHIAch IIpodreMa 3IeKTPOCHAOKEHHS ITOTPeOHTEeIeH KaueCTBEHHOH SIIEKTPO-
SHEPTHEM.

CoOmmroficHHE SHEProOCHAOKAIOIMMMH OpraHMU3aIsIMH M IOTPEOHTENSIMH ITOKa3aTellen
TANAATRA RTATTIRARTIANTIIN TrannamaaT nvatanerTh He TOJIBKO TOIUIMBHO- SHEPreTHYECKHE PECYP-
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BANEKTPOHHOW Noanmckio YPCOB, YdCTh KOTOPLIX IIPH ITOHHKCHHOM Ka' c-
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HHE PpacyETHOrO TepHoga, paBHOro 24 yacaM. KauecTBO 3MeKTPO3HEPIHH XapaKTepH3YETC I1a-
paMeTpaMH peXXHMa B y3lIaxX 3IIeKTPO3SHEPreTHYECKOH CHCTEMBI. B W CIIO 3THX ITapaMeTPOB BXO-
ST 4acTOoTa M HamnpsbkeHHe. YacTtora SBISeTCS OOIECHCTEMHBIM ITapaMETPOM H OITPEIEIISIETCS
OalTraHCOM aKTHBHOH MOIITHOCTH B CHcTeMe. 1IpH BO3HHKHOBEHHH JAe()HIINTa aKTHBHOH MOIIHO-
CTH B CHCTEME ITPOUCXOJUT CHIDKEHHE YAaCTOTHI JO TAKOI'O 3HAYEHHS, IIPH KOTOPOM YCTaHABIIH-
BAcTCS HOBBIN OajlaHC BEIpabaThkIBacMOH M IIOTPeOIsIeMON SNMeKTPOSHEPTHH. [IpH 3TOM CHIDKe-
HHE YaCTOTHI CBS3aHO C YMEHBIIEHHEM CKOPOCTH BpaIleHHS 3IEKTPHUYECKHX MAIHH H YMEHB-
IIIEHHEM HX KHHETHYECKON SHEPIrHH. OCBOOOKIAIOINAACS IIPH 3TOM KHHETHYECKAsI SHEPTHS HC-
ITOJIB3YETCS IS IOAAEPKAaHH 4YacTOTHL. 1I03TOMY 4acTOoTa B CHCTEME MEHSIETCS CPaBHHUTEIIBHO
MeaIeHHO. OpjHako, ITpH JedHIMTe aKTHBHOH MOoIMHOCTH (Oomee 30 %) yacToTa MeHSIeTcH
OBICTPO H BO3HHKAET 3(PPEeKT «MIHOBEHHOI 0 H3MEHEHHS YaCTOTHI - «J1aBHHA YaCTOTBI».

HanpsoxkeHHe B y3l1e 3JEKTPO3SHEPTETHYECKON CHCTEMEI OIpedelsaeTcs OallaHCOM peak-
THBHOH MOIIHOCTH IO CHCTEME B I[EJIOM H OaTaHCOM peaKTHBHOH MOIIHOCTH B Y3JI€ 3IIEKTPHYE-
CKOH CETH.

1'OCT 32144-2013 ycraHapnuBaeT 11 1mokazareneinl kauecTBa 3JIEKTPOIHEP-
T YCTAHOBUBIIEECS OTKJIIOHEHIE HAIIPsDKEHUS, pa3zMax HM3MEHEHIS HalIp sHKECHIA,
no3a ¢uukepa; Ko3(pPUIINEHT NCKaXKeHIs CUHYCONAIbHOCTH KPUBOII MEXKIY has-
HOro ((pazHOro) HaIlpsDKEHNS, KO3(P(QUIINEHT n-0i1 rapMOHMYUECKOII COCTaBRIIMIOMIEH
HAIIPSDKEHUS, K03 PPUINEHT HECUMMETPHUH HAIIPSKEHUIT 110 0OpaTHON MOCIIe 0Ba -
TEJILHOCTH, KOA((UINEHT HECHMMETPUHN HAIIPSHKEHUII II0 HYJIEBOI IIOCIIe0Ba-
TE€JIbHOCTH, OTKJIOHEHHE YaCTOTHI, JJINTEJILHOCTE IIPOBajla HAIPSDKEHHS, UMITYJIbC-
HO€ HalpsKeHHe, K03 PUITHEHT BpEMEHHOTO IIepeHaP IAKESHIS.

KOHTPOJIBHBIE BOIIPOCHI:
1. HazoBure ocHOBHEIE CIIy4yal YXYAIICHNS KadeCTBA SJICKTPOIHEPTUU
2. HazoBuTe OCHOBHEIE IIOKa3aTeIN KauecTBa AJIEKTPOIHEPr U
3. OxapakTepu3yiiTe BIHIHIE KaueCTBa 3JIEKTPUUECKOIl SHEPTUU Ha BJIEK-
TPpoOoOOpPyIOBaHIE

5.1. IlepeyeHb ocHOBHOMH H JOIOJIHHTEILHOM JHTEPATYPbl, HE00X0UMOH /1 0CBOEHHS
TUCIHILTHHBI
5.1.1. IlepedyeHb OCHOBHOH JIMT €PATYPHI:

1. OpcsHankoB, A. I'. DIeKTpOMarHHTHAsI COBMECTHMOCTD B SIIEKTPOSHEPTETHKE | YUeOHHK /

A. I'. OBcaxuankop, P. K. bopucos. — HoBocnOupck : HOBOCHOHPCKHH TOCYIapCTBEHHBIH TEX-
HUYECKHH YHHUBePCHTET, 2013. — 194 ¢. — ISBN 978-5-7782-2199-4. — TeKCT . 3JIeKTPOHHBIN
[/ DOnekrtpoHHO-OMOmmoTreyHada  cucremMa PR BOOKS :  [camit] —  URL:

http://www.iprbookshop.ru/47704 .html
2. DIeKTpOMarHHTHAs COBMECTHMOCTD B 3IIEKTPO3HEPIETHKE | yuebHoe rocobne / A. . [la-

tanmoB, M. H. BoporHukoB, M. A. MacremaneHko [1 ap.]. — CraBpornons : CTaBpOIIOIbCKHH
TOCYAAPCTBEHHEIN arpapHbIil YHHBepcHTET, AI'PYC, 2014. — 64 ¢. — ISBN 978-5-9596-1038-
6. — TekcT : aneKTpoHHBIH // OnekrpoHHO-OHOMHOoTeuHas cucTeMa IPR BOOKS : [caiiTt]. —

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

5.1.2. IlepeyeHb JONOHHTEIbHON JJUTEPATYPLI:

1 il Al TT T F

T OKYMEHT MOONUGAR 777 71T TUBMECTHMOCTD B BTEKTPHYECKHX CETSIX yuyeOHOe
SNEKTPOHHOW MOAMMCLIO 4. — MuHck : Beinmimmag mkomna, 2012, — 197

{Bjepmd:mr{ar: EG;DDDEAET?}BESD‘IEADatESFBEGGGEDGGGGEAE CTPOHHEIHT // DIEeKTPOHHO-GHOMIOTEHAS CHCTe-
nagenew. 203yX0Ba |aTeAHa ANekcaHdpoBHa
rbookshop.ru/20304. html

Nencreutened: ¢ 20.08.2021 no 20.08.2022



5.2. IlepeveHb Y1€0HO-MeTOAHIECKOr0 odecnevYeHHsI CAMOCTO AT eJIbHOH padoThI 00y1aro-
IUXCS 10 JUCHHILIHHE

1. MeTommdeckne peKOMeHJALIHH IS ITOATOTOBKH K ITPAKTHYECKHM 3aHSTHSM.

2. MeTtoamyeckiie peKOMeHAALMH 10 OpraHH3allHi CaMOCTOSTEIIbHOH PaOOTEI CTY/IEHTOB.

5.3. IllepeueHns pecypcoB HHPOPMAIIHOHHO-TEJIEKOMMYHHKAIIHOHHOH ceTH «HTepHeT»,
He00X0ANMbIX /111 0CBOECHHSA JHCITHILINHbI

1. http://www.biblioclub.ru -35C "YHuBepcuretrckass OHOIMOTEKAa OHIAH"

2. http://www.iprbookshop.ru/ - OnexrpoHHo- oubimorteuHas cucreMa [IPRbooks

3. http://e.Janbooks.com - 2neKTpoHHO-OHOIHOTeUHAas cHcTeMa JIaHb

1. http://docs.cntd.ru/ 2neKTpoHHbIA POHA NPaBOBOM M HOPMATUBHO-TEXHMUYECKOMN AOKYMEH-
Taunm TEX3KCIEPT

2. MNMpogeccnmoHanbHble cnpaBoYHble cuctembl TexakcnepT http://vuz.kodeks.ru/
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MWHHUCTEPCTBO HAYKHW W BBICIHIELI'O OBPA3SOBAHWA

POCCHUUCKOU ®EJEPAIIMU OEJ[EPA)

bHOE 'OCYJJAPCTBEHHORE

ABTOHOMHOE OBFPASOBATEJIBHOE

YUPEXJIEHWE BEICHIELI'O ObPA3OBAHWA

«CEBEPO-KABKA3CKUN OEJEPA]

LHBIN VHY

BEPCHUTET»

[Iaruropckwit HHCTHTYT (proman) CKOY

MeTtoauueckue yKa3zaHusi

IIO BEIITOJIHEHITIO KDHTpDHLHDfi[ pHGDTBI
IO AMCHIILIITHE {{BHEKTPDMELFHHTH&H COBMCECTIIMOCTI

B3JIEKTPOIHEPIETUUECKNX CHUCTEMAX)
IUJI CTYJ€HTOB HaIllpaBIEHUS IIOJATOTOBKN
13.03.02 OnexTposHepreTnka 1 3JIEKTPOTEXHIKA
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Of1mne TpeGoOBaHHA K BEREINOAHEeHHIO paloTEI H
ohopMAEHHIO OTYETA

1. OtueT mo pabore ochopMageTca Ha AHCTaxX hopMAaTAa
A4, Ha OAHOH CTOpPOHEe AHMcTAa. Ha mepBoM (THTYABHOM AHCTE)
YKA3bIBaeTCd HA3ZBAHHE YVHHBEPCHTETA, KA(PENPhl, TIPEIMETA,
HaszepaHHe (TeMma) KP, HOMep BapHaHTa H I'oJ BEIMIOAHEHNT pPa-
borel. Taroxke ykaseiBaeTca P.HM.0. npenopmaBaTead, rpyiIa,
P.HU.0. cryoerTa. OTueT MOXKeT OBITR KAK PYKOIHCHEIM, TAK
H MAaIIlHHOITHCHDIM.

2. OT4eT DOoAIKEeH COOepzEAaTh:

- IOAHBIH TEKCT 3aJlaHH4g;

- OITHCATEABHYIO YACTh [IOCTABASHHOH 3aAaYH;

- PACHETHYIO CXeMY (DHABTPA;

- BCe IIPOMEeXyTOYHEIE Pe3yVARTATHEI PACUETOB C VEA3AHH-
eM eJHHHI] H3MepeHHd;

- TpadHYeCcKHe Pe3VARTATEI pacueTob (AYX);

- BBRIBOJIBI IO paboTe.

o. PacdeT IpOH3BOAHTCA B KOMIIACKCHBIX BeAHYHHAX,
0bg3aTEABHO YKA3BIBATH €/{HHHITHI

H3MepeHHH.

4. llpr HcooAb3OBAHHH [OOIIOAHHTEABHOH AHTepPATYPHI

YEASATD CChIAKH H IIPHBCCTH CIIHCOEKE AHTCDATY DLEI.
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BBEEIEHHE

JASKTPOMATHHTHAaI coBMecTHMoOCTE (JMC) aepageTca co-
BpPeMEHHBIM MOHATHeM, O0BeIHHAIHM 3AeKTPOMATHHTHDBIE
dBASHHS, TAKHe KaK pPaJHolIoMeXH, BAHIHHAG Ha CeTh, [Iepe-
HalpaKeHHd, KoaeDaHHA HanOpdaxKeHHHa CeTH, IapasHTHbIE
CBa3H, (POH TPOMBITIACHHOH WACTOTHI W T.JI. B mocasmHee
BpeMa Bompockl MO baaromapa TIpHMEeHEHHK MHEKDOIAEK-
TPOHHKH B CHCTeMAaX aBTOMATHIALIHH, a TAKKe H3-3a4 IIoBCe-
MeCTHOTO VBEAHYHBAKINETOCH 3ASKTPOMATHHTHOIO 3arpda3He-
HHY OKPYyKAalolleH cpelbl IpHoDpeaH ocoboe sHadeHHe.

[To cBoeMYy COOEpIKAHHID OHCITHIAHHA ODBETHHAET H3V-
yeHHe cIocoDoB H cpeacTB DOpBOBI ¢ pagHOIOMEXAMH; BO-
IIPOCEI HOPMAABHOTO (pYVHEIIHOHHPOBAHHA SACKTPOHHBIX CHC-
TeM MW KOMMYHHKAITHH, CHCTEM ABTOMATHEH, CeTeH H IIpOo-
MBIIIACHHBIX OPeAIpHATHH. HaydeHHe OHCIHDNAHHBI ~JACK-
TPOMATHHTHAH COBMECTHMOCTE B 3A€KTPOSHEPreTHEE IMpemy-
CMATPHBAET pacCMOTPeHHE CASOYIOIIHY TeM:

- SASKTPOMATHHTHAT 0ODCTAHOBKA HA ODBEKTAX SASKTPO-
SHEPIreTHKH;

- HCTOUYHHKH [IOMEX;

- YYBCTBHTEABHBIE K IIOMEeXaM 3ASMeHTHI,

- KAHAABI IIepeladH IIOMEX;

- YPOBHH IIOMEX;

- IOMEXOYCTOHYIHBOCTD;

- METOMEI HCIIBITAHHHA H CEePTH(HKAIIHH 3AEMEHTOB BTO-
PHYHEIX [IelleH HA NOMeX0yCTOHYHBOCTE;

- BAHGHHE TIOASH, CO3/IABAEMEBIX VCTPOHCTBAMH 3AKTPO-
sHepreTHEH Ha OHOAOTHYeCKHEe ODBEKTHI;

- HOPMBI IO JONYCTHMBIM HATPKEeHHOCTAM 3ASKTpPHUE-
CKHX H MATHHTHBIX NOAEH ITPOMBINITAEHHOH YACTOTHI JAS IIep-
COHAAA H HaceAeHHd, 3aKoH PP 0D sAeKTpOMATHHTHOH CO-
BEMeCTHMOCTH.

B macrosmeM yEasaHHH [NpHBeleHa B KOHCIIEKTHBHOM
NoOpdafIKe TeOopHd, Kacarmlladcd NPelCTABASGHHI HMITYABCHBIX
IIOMEX B YACTOTHOH 0DAACTH, onpefescHHT (POPMBI HMIIVABC-
HOH IIOMeXH II0 €& CIeKTPAABHOH MAOTHOCTH paclpefsieHHd
AMIIAHTY/, OLIEHKH YPOBHEH HAIIPHMKEHHOCTH 3A8KTPHYECKOID
H MATrHHTHOIO IoAeH IIo MeTony llleaxyHoBa (MeTOM IIOAHBIX

COIIPOTHEASHHH|, B IIPOCTPAHCTBe 3ZKpaHa. Kpome sTOro B

LOKYMEHT NOAMMCAH ’
SNEKTPOHHOW MOANUCHIO E BDIIOAHCHHIO HKOHTPOAD
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TEOPETHYECKHE CBEIEHHA K
BLITIOAHEHHIO PABOTEI Ne 1

1. ¥YPOBHbD IIOMEX H KO3$PHIIHEHT 3KPAHH-
POBAHHA

A EoaH4YeCcTBEeHHOH OLEHEH OSAeKTPOMATrHHTHOH CO-
BMECTHMOCTH [TOAB3YEITCH AOTAPH(OMHYECKHMH MacinTabamm
SAEKTPHUYECKHX M MATHHTHBIX BEAHYHH. PasamuarmT aorapudm
OTHOIIIEHHA YPOBHEH H CTEeHH TepeladH MMOMEXH.

[[puMeHas AecATHYHBIH AOTAPH(MM, ONPEIeAHM B JEIIH-
beaax HaATpaKeHHEe, TOK, HATIPIIKEHHOCTH TIOAEH, MOIITHOCTH,
NpHHHUMAY 0a30BEIMH BEeAWYHHAMH, COOTBeTcTBeHHO Up=1

MEB, I= 1 MgA, E~1 MgB/M, Ho=1 MA /M, P=1 nBr:

[ , f j_ -' /! E - \ { ] 5
”=2[3'-1E‘—_h i=20 lg;"“ E‘=3£}-lg—"‘ H:j:j.lg‘ﬂ

EAR 1) E, | H, |
p-101d 7x .

|'-";'EEI.,*'. : . ]

[TprMeHad HATYPAABHBIH AOTAPH(pIM, MOMKHO TPHHHMAL
Te e DA3Z0BBIE 3HAYEHHT ONPEeIeAHTE AHAAOTHYHEIM obpazoM
OTHOLUeHHe BeaHYHH B Henepax (1 Ho=8,0860 ob).

YpOoBHEM IIOMeX HASBIBAIOT OTHOCHTEABHOS 3HAaYeHHEe

IIOMEXH, IIPH 3TOM IIpEiJcA €€ JOIIYCTHMBIX FPDEHE:E[ OITpeEne-

agroT B ctagmaptax DIN/VDE, TOCT, OCT.
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METO ITOAHBIX COITPOTHBAEHHH

[ToMeXomogaBAeHHEe *EpaHa XapaETepH3VeT CTelISfHb &0

FAMMETHOrD JeHCTEHS, OHO "IAIlle BCEelD VEAILIEAeTCd B hyHE-
OHH "TACTOTEI B JelHOeaaX HAH Hellepax =TO, TAK HA3LIBAe-
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

COMIPOTHBASHHA Cpeabl £

|
E . _|E-E&
/H‘i‘ﬂu' %-,uﬂ,- (3.1)

AHanHTHIeCKHH pacieT SKPAHHPVIOINETC MAeHCTBHHA
SAEKTPOMATHHTHEIX SEpPaHOB TpebyeT pellleHHA VpaBHeHHH
MarcBeana maa obaacTeH BHYTPH H BHe >EpaHa, a TAKSEEe B
caMOH ero cTeHEe. OmgHaKO, 3TOT MeTo[J MaTeMaTH'IeCKH TPV-
MOEMOK, IIO3TOMY H He [MOAVTHA INHPOEOTD PAcIpOoCcTpaAHeHHH.

aa OBICTPRIX HMpaKTHIeCcKHX oleHoE [leakyvHOB paspa-
boTaan mpocToH conocob ompensacHHA KoaxdxpHITHEHTA 3aTyXa-
HHH, EOTOPBIH OCHOBAH HA AHAAMTHH C pPaclpocTpaHeHHeM
SASKETPOMATHHTHEIX BOAH B 2ASKTPH'ISCKH IAHHHEIX IEVXIIDO-
BOOHBEIX AHHHAX. JTH BOAHBI SBAAKTCH pPacpOCTpAHSHIIH-
MHCH BAOAL IIPOBOMANTHX AHHHH TEM-BoAHAMHE (3ASKTpOMAr-
HHTHEIE BOAHBI C BeETOPAMH HAIIPSEeHHOCTEH SACKTPH'IS-
CKOTD H MAarHHTHOTO moaeH E H H, opHeHTHpPOEAHHBIMH IISp-
NeHIHEVARSDPHO E HaIpABASHHK PACIIPOCTpPAHEeHHS|, TAK ™ITO

paspaboTagHBIe OAS HHX (pOpPMAABHBIE MeTOORI HeTPVIHO IIe-
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pPeHeCTH Ha MAOCEHE BOAHBI B CBODOOHOM IpocTpaHCTBEe. He-
0DX0OHMO MPOCTO 3AMeHHTE B VPABHeHHAX KOMIIACKCHEBIE aM-
MAHTYVILI BXOOHOTD H BBEIXOMHOTO HANPEeHHSA, BXOJHOTO H
BRIXOJHOTD TOEA EKOMIIASKCHBIMH HANPTEEHHOCTAMH SASK-
TPHISCKOTD H MATHHTHOTD ITOASH.

ObImHE KosdxbhbHIOHeHT 33aTVIAHHS SASKTPOMATHHTHOTO
SEpaHa COCTOHT H3 Eoxg)hHIHeHTa 3aTVXaHHA EBCASICTEHE
OTpaKeHHS HA FPAHHTHRIX NDaoccKocTax P, kosdywbHOHeHTA 3a-

TYXaHHA H3-3a [OTACIIEHHA B CTeHEe sEpaHa IT (mepexon
SHEePTHH SASKETPOMATHHTHOTO IOAH B TeNAO), KOPPeKTHRVE:-
mero KospdamHedaTa B, VIHTRIBAKINETD MHOTOEPATHEIE BOA-
HEBI OTPAaKeHHA BHYTPH EpaHa:

2=P+II +B. (3.2

PaccMoTpHM pacieT Ea®EOOT0o H3I EOMIIOHEHTOE B OT-
IeARHOCTH.
Ko=sdubHImHeHT 3aTvXagHs BCASICTEHE OTPANEeHHSH. ITOT

Ko HIIHEHT COCTOHT H3 JEVXE COCTABAHIOIIHE, OHH 0DYVCAOB-
ASHEI AEVMS MPAaHHTHBIME MAOCKOCTAMH - CHAPVIKH H BHYTPH
sEpada. [[pH VCAOBHH, "ITO BOAHOBOE COMPOTHBASHHE BHEII-
HeH 0bAAcTH e SHATTHTEABHO DOABITE BOAHOBOTD COIIPOTHB-
ASHHA MATEepHAAA CTEHEH SKpaHa Zz D0ARIIAS TacTh SHEepTHH,
OPHXOOANEHCA HA FPAHHTHVE IIAOCKOCTE CHAPVIEH SEpaHa
oTpazEaeTcHd 0bpaTHO K HCTOTHHEY. OTHOINEHH:e HaIpAiEeH-
HOCTEH 3MEeETPOMATHHTHONO DOAS HDaJaiolleH H IIPOLIeOIleH
BOAH OIIpeleAdeTCH (hopMyAOH:

Espyr _ (Zamr+Z5)
A (3.3)

£ 3mm
AHANOTHTHEIM 00Opa30M 3T0 OTHOIIEHHE OOpPeleAHTCH H

Ha BHYVTPEHHeH CTeHEe SKpaHa - Ha BHYTPeHHeM IIOTpAHH'I-

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOAMUCHIO
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HOM CAODe, WEPEGE EAHAHHEe OTpPpAMEEHHH MOAHO IIOAVIHTE
H3 COOTHOIIIeHHH.

Epy _ (Zam +Z5) 5.
Ezg 4-(Z3+Zpy) '

- &
Beema obozHa1eHmne & = R%_j 3Ta hopMyAa IPHHAMAST BHI:

Egy (1+K)
4K - (3.5)

EHH

[Nepexoma K AoTAapHOMHEIECKHM XapaETepHCTHEAM ITOAV-
"TaeM BRIpAaXEeHHe OAd EoachbdHIIHeHATa 3aTyXaHHA BCAeICTBHE
OTpaAFKeHHH:

, (3.6)

AdAd e0 OlIIpeldencHHH HEDﬁEDﬂ_}MD 2HATE BOAHOBBIE COIIPO-
THBACHHH.

BoaHOBOS COOPOTHEASHHEe E [IPOCTPAHCTEE HCTOTHHEA
MOMeXH OAd JasbHeH 30HEL

Zem=Zo=377 Om, (3.7)

JLAH DAMDRXHeH 30HEI B BEICOKOOMHEIX IIOATY:

A 0.018
ER[H:E‘:'-E-,T-?’= r-f (3.8
NOKYMEHT MOAMNVUCAH
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E HHSEOOMHEIX IIOAHK.,

g .
Zpy =2y —— L =70.10% 7. (3.9)

.
Rt

BoaroBOe COIMPpOTHEACHHE CTEHEH SERAHA.

I -
| I-00- [

Ej=¥|{5+f-#-£}r (3.10)

ad IIPH YCAOBHH, "ITO TOAIITHHAQ CTEHEH boabITe I‘.!‘L}TEE]-]LI ITpoO-
HHEHOBEHHH.

17-0 - |

EE:‘#I . (3.11)

BripasaM KosdupHIHeHTEI 3aTyXaHHS BCASICTEHE OTpa-
FeHHH] "epes NapaMeTphl MaTepHaAa sKpaHa H TacToTy:
1) Jdanewsn zoma:

u-f
P =108-10-1g-
aE & R (3.12]

2] snexmpuuecxoe none e DnwKHEU 20HE!

3 2
u-f-r
4%5=].41—1ﬂ'1g - : {3.13]

\
3] macHumHoe none e OnuyKHel 20HE:
u
2
f-o,-r?
Ifle r- paccTOHHHe OoT HCTO'IHHEA [IOMeXH, M;
f - =1acrora, MI'm;

P =75-10-1g (3.14)
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(; - OTHOCHTEeARHAS VAsABHAH =ASKTPONPOBOAHOCTE, 34
DAaz0BVH) IPHHATA FASKTPONPOBOIHOCTE MEIH:

_ o
58107 °

o (3.15]

KosdxbHITHeHTEI 3aTVXaHHd BCASNCTBHE MOTACIIEHHS ||
OMHCBIBAKIT SECIIOHEHITHAARHOE ocAabAeHHe MATAIIAEH BOA-
HEBI IpH OpOX0EISHHH CTEHEH SEpaHa TOAITHHOH d;

EB.E‘HE -t

=g"

Fon . (3.16)
B aorapHchMHIECKHY BEAHTHHAX [IOAVIASM:

M,p =20 1g 2B (3.17)

- Egph

VIHTEIBAS, ITO o =47 -f-u-c MOoAyIaeM IOad EoschdhHIH-

EHTA 3aTVEAHHH BCASACTBHE IIOTAOITNTEHHH.

[Le=1314d-|f 16, (3.18)

TOe 11 H ¢; - OTHOCHTEABHAA MarHHTHAaA [IPOHHIAEMOCTE H OT-
HOCHTEARHAS VISARHAS 3ASKTROIPOROIHOCTE COOTBETCTBEHHEO,
TACTOTA [ BeIpamena B M.

Kopperxnpua xosd«pHIHEHTA JATVXAHHG OPH MHEHOTOEPAT-
HOM OTPaXKeHHH L5 BOAHEI BE CTEHEE 3EpPaHa OCYVIIECTBAASTCH
Ha OCHOBAHHH (popMyARL

Bﬁ_zﬂ.lgl_igﬁ_l"ﬁ-ﬂ , (3.19)
'f_I I 1'..|| .'I-r £ a8 T et
nnwﬁuﬁf NOONVUCAH MASKCHEBIH KosduhHITHEHT pac-
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SAJAHHE OAA BBIIIOAHEHHA

1. [lagel napaMeTpkl [MAOCEKOND SEpaHa: OTHOCHTEeARHEIS
SAEKTPHIECKAd £ H MarHHTHad | [IPOHHIIAEMOCTH, IIPOBOIH-
MOCTE o, TOAIMHHA . HM3BecTHA TacToTa HIAVIEHHS [, HAIIpH-
FEHHOCTH 3AeETpHIecKoro E H MargHTHOoTO H HDosAeH BHe SK-

paHa. [JlaHHEBIe IPHEEIEHLI B TAbAHIE 2,

Tpebyerca:
a) paccIHTATE II0 MEeTOAY MOAHEIX COMPOTHBASHHH KO-
P HIHEHTE 3aTVXaHHA SASKTPOMATHHTHONO SKpaHa B
OAFTKHeH 30He HA PACCTOSHHH PABHOM IIOAOBHHE &€ MaKCH-
MAaARHOTO JHAMETPa, B JaiEHeH 20He;

0] ompemeAHTE BeAHTHHBI HaIpaEIeHHOCTEH SACKTpH'IES-
CKOM0 H MAarHHTHOTO IIoAcH BHYTPH >EpaHa OAad OADKHeH H
maneHeH 30H.
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=
2 % agx105 u d f Hpmr Egm
E" Cm/m v | MIm A/m B/m
1 0.2 3 4 D 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
o 0.02 200 0.5 0.2 - 100
& 0.015 1 2 0.2 - 200
T 0,08 1 2 0.1 - 20
& 0.10> 1 0.5 0.1 - 120
9 0.06 1 o 0.04 - 200
10 0.026 1 1.5 0.01 - 200
11 0.015 1 2 0.1 3 -
12 0.58 1 3 0.02 2 -
13 0.105 1 4 0.015 1 -
14 0.06 1 3 0.03 0.2 -
15 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 0.08 3 -
20 0.026 120 0.2 0.07 1 -
21 0.02 100 0.78 0.3 3 -
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2 x| ox10° H d f Hem Epm
% Cm/m MM | MIm A/nr 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 0.2 300 0.5 0.2 1 -
29 0.015 1 0.75 0.2 2 -
30 0.002 20 0.2 0.3 4 -
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2 AHAAH 3 TTACCHEBHBIX HYACTOTHBIX
$SHABTPOB

1.1 3AIJAHHE

[aa aHanHza 3aaH THII, DIOPHO0K H CTPYVETVpAa [NacCHB-
HOTO TACTOTHOIO (pHARTpA C ONpeleAeHHEIMH HOMHHAAAMH

erD SASMEHTOE H CONPOTHEASHHH TeHepaTopa Zo H HarpysEH
Za.

CocTtae paboThL:

1. OOBRECHHETE NPHHIIHNO pPaboThl TACTOTHBRLX (JHABTPOE,
0DAACTH HX IIpHMeHeHHS,

2. HapEcyHTe 3alaHHyK» CXeMy «(pHARTpa H o0bosHAIETE
HA HeH HOMHHAALRL SASMeHTOB.,

3. PaccuHTaHTe 3aBHCHMOCTE KoadxpHITHeHTA NepelaTH
chHARTPA (B OB) OT acToTHI.

4. TloctpomTe AYX dbHARTpa B agHamazoHEe =wactor 10
['m..100 Mo, Macmrrab mo ocH TacTOT — AOTAPHMHIECKHH.

2. Ilo rpachHEy AYX hHABRTpA OINpelsAHTe H VEAIKHTE
TACTOTY Cpes3a, IPOH3IBeIHTES pacieT

EPVTH3IHEL cllaga AHYX B IoAOCe MMOJABASHHSA H OIpeme-
AHTE II0 HEMY MOPHEI0E (DHARTPA.

6. OnpeleAaHTe TACTOTEI, HAa KOTOPEIX HCXOOHBIH CHHY-
COHOAARHBIH CHTHAA byneT ocaabneH HARTpOoM B 100 1000
pas.

7. PaccrIHTaHTe H mMocTpoHTe AYX npH 3amlaHHOM HIMEe-
HEHHH HOMHHAAOEB 3ASMeHTOE (pHALRTPA - IPH JAJaHHOM VBe-
AH'IEHHH HAH VMeHEBIIeHHH eMEocTH C HAH HHIVETHEHOCTH L.

8. CoeaaHTe BRIBOJ II0 PE3IVARTATAM PACTIETOB, ONHIITHTE
EAHAHHE HiMeHeHHS HOMHHAaAOR

SAEMEHTOE HA XapakTepHCTHEH (hHARTPA.
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Bap.| Tmm | Mopmaox/ | Zy. | Zs, | LL | CL [ L2, | C2, |isuenecrne
dimwtpa | Crpyktypa | O | Om | MTH | HO | M[H | HO | HOMHHAIOR
1 OHY 3/T 75 [ 75 [11914244 | 119 | - 0.1*L1
2 OHY L S 100 | 100 | 7,96 | 1592 | 7,96 - 10¥L1
3 OHY 3/11 750 | 750 - 707 | 79.6 | 70,7 | 0,1*Cl
4 | OHY 3/11 1000 | 1000 | - | 398 | 79.6 | 398 | 10*Cl
S OHY 3/T 75 75 | 298 | 1061 | 2,98 - 0.2*L2
6 | OHU 3T 100 | 100 | 53 [ 1061 53 | - S*L2
7 | ©OHY 3/11 750 | 750 | - |106,1|1194 1061 | 02*C2
8 OHY 3/11 1000 [ 1000 | - 1591|3183 1591 | 5*C2
9 OHY 783 75 75 - [ 3000 | 169 - 0,25*Cl
10 @®HY 2/T 750 | 750 | 844 [ 1501 | - - 0,25*L1
11 | @®BY 3/T 75 | 75 - | 7074 199 | 7074 | 0,1*Cl
12 | ®BY 3/T 100 | 100 | - |397.8| 1,99 [3978| 10*Cl
13 OBY 3/11 750 | 750 | 239 | 212 | 239 - 0.1%L2
14 | ®BU 3/I1 | 1000 [ 1000 | 26,5 | 133 | 265 | - 10*L2
15 | ®OBU 3/T 73 | 95 - | 356,7 (0,995 | 353,7 [ 02*C2
16 @BY /T 100 | 100 - |318,3 ) 1,59 (3183 | 5*C2
17 | ®BY 3/10 750 | 750 | 298 | 265 | 298 | - 0.2*L1
18 | ®BY 3/11 1000 | 1000 | 53,1 [ 26,5 | 53,1 | - S*L1
19 OB 1Y 73 75 1422 17503 - - 5*C1
20 OBY 2/ 750 | 750 - 150 | 844 - *Cl
21 @®HY 3/T 75 =Y | 1959|5059 | 13,9 - 0.1%L1
22 | ®HU 3/T 100 | 100 | 318 | 6366 | 318 | - 10*L1
23 | ®HU 3/11 750 [ 750 | - 1282931832829 0.1*Cl
24 | ©HY 3 /11 1000 | 1000 | - | 159.1 3183 |159.1 | 10*Cl
25 | OBY 3/T 75 | 75 - | 1061 | 298 | 1061 | 0,1*L2
26 | OBYU 3/T 100 | 100 | - [5305] 265 |5305| 10*L2
27 | @©BY 3/11 750 | 750 | 17,1 | 15,16 | 17,1 | - 0.1*Cl
28 OBY 3/11 1000 | 1000 | 265 | 133 | 26,5 - 10%C1
29 | ®HU 2/T 75 | 75 | 1.69 | 300.1| - - | 0.1*LI
30 | @®HU 2/T 750 | 750 [ - [ 375|211 | - 10*L2
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1.3 YKA3AHHA K BBIIIOAHEHHIO PABOTEI

1.3.1 COCTABAEHHE CXEMbI HABTFPA

B cooTBeTcTBHH C 3ajaHHeM (3a0aHEI CTPYETYVPA, [MOpPH-

NOK H THI (hHARTpa) CcAeyeT COCTABHTEH NPHHIHITHAABHVE)

cxeMy «¢hHARTpA H OTMEeTHTE HA HeH HOMHHAAEI €€ 3AeMeHTOB.

Obllee ODpaBHAC OPH COCTABASHHH cXeMEI (hHARTpa: B $PHY

HEOYETHBEHOCTH EBEARYIEHBL IIOCAEOBATCABHO C 2 CHI'HAaAOM,

eEMEOCTH — Ha 3eMary, B PBY - maobopor. B KatecTBe compo-

THEASHHH IeHepaTOpa H HArPY3IKH HCIOABIVIOTCH "THCTO akK-

THBHBIE COIIPOTHBASHHSH. [lopaOoK cAeMOBAHHS 3NEMEHTOE B
hHABTPE ONpelencH B 3aflaHHH HAAHTHeM HAH OTCYTCTBHEM

IHATTEHHH HOMHHAACOE er'0 3AeMeHTOR.

nd aHAAHZA H ERIICAHEHHS PACTETOEB VI0oDHO IpedcTAE-

ASHHE {111‘1.!"!.:E|-TFEI. B BHIOE "IECTBIPEXIIOARM HHE A F:

Hemoywux nomex

Fﬂ i AH': A 2

.‘.-‘5!1:3 22
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1.3.2 PACHET €HABRTPA

EcAaH mpencTaBHTE (PHARTP B BHIOE "IETEIPEXIIOANCHHEA,
TO ero KosdypHIIHEHT MpOoIIyCEAaHHA, EBEIPasEeHHBIH B OO, OI-
peleAdeTCH 10 BEIpaKeHHK):

7 . . Pniga . :
g, =20lg—5 A +——— A, +—25 4 4“0
Lot Ly E:,;"‘E.a Lo tLy

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

roe Z() — compoTHEASHHEe HCTOTHHEA (reHepaTopa) CHTHAaAA,
£S5 — COIIpPOTHEASHHE HATDVIEH.
* Mo AoTapH:gpMOM — MOIVAL KOMIIAGKCHOTO “THCAA.

[TapaMeTpsl "IeTBRIPEXIIOAK}CHHEOEB, COOTBETCTEVHIITHE
CTPVETYVPa H TOPAN0E HCIOABIVEMBIX B paboTe (HARTPOB
IPHBEIEHEI B TAOAHIIE:

G'rp.]'mﬁal - hosdidmaunent _
NOPSEOK IR T 3 A
Z, 1+2 /3 ] | vz | ]
N I
&
' Z, Z 112 | 1+2,i7
[ 2 .
EL
. a z X 1+2,/2 f:f£:+ff-' 112 1+2,/1
;-’fa
' 3 1+Z,/Z, z | vz +vd+ | 142,02
S O 2
z1Z.

[To TabaHIlE H COOTBETCTEVIIEH CXeMe (hHARTPA CASIVET
OIIPeleAHTE (POPMVARI OAS KO3 pHIITHEHETOE "eThIPeXIIOARIC-
HEEa All, AI2 A2]1, A22 ¥ IOACTABHTE HX B chopMyay (1.1).

B EalecTBe EOMMOASKCHEIX COINPOTHBASHHH 3SAEMEHTOE
chrarTpa Z0, Z1 u Z2 NMpHHEHMAITCH pPeaKTHEHBIE COMIPOTHE-

NOKYMEHT MOAMUCAH |

SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

HNeincreutened: ¢ 20.08.2021 no 20.08.2022



ASHHY COOTBETCTEVIOIHX CXeMe 3AMeHTOB — HHAVETHBHO-
CTeH H eMEQCTeH:

|
X =l A.= o
g = JOIL £y jﬂ.-'f:- w=2nrf

rae f — wacTora, .

[To moay1eHHOMY BRIpAFKEHHH! CASVET IIPOH3BECTH pac-
TeT KozxdxbHIHeHTa NpOOVCEAHHS B 3aJaHHOM [OHAIIA30HE
TACTOT. PeEKoMeHOyVeMEIE OaH pacteTa 3HadeHHd “1acToT: 10,
100, 200, 500 I'mo, 1, 2, 5, 10, 20, 50, 100 xl'T1I.

[Io paccTHTAHHBIM 3HA'TEHHAM EKo3«hbHIIHeHTA ITpOITyC-

EaHHd cTpoHTcHE AYX chEARTpa (MacInTab mo ocH "TAcTOT — AO-
rapuchMHEIECKHH), HanpaMep AYX $HY:

=20

=40

n,i ) =50

b
—&(

=100

—1.20

10 100 1-10° 110" 1-10°

f,Tu
Fucynor 1 - AYX (puARTpa

Ha moayieEHoM rpachHEe AYX oTMewIaeTcH IacToTa Cpesa,
oIpegesndeMad IIPpH OTEAOHeHHH AYX Ha -3 Ob or mMarcH-
MAABRHOTO 3HA'IeHHA Koz pHIHeHTA IpOolIyCEAHHA (HABTPA.
KpyrHsHEa cnmama AYX onpeneadgeTcd Ha AHHEHHOM VIACTEES
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AYX B moanoce mogaBaeHHA B AenHOeaax (oB) opH gBoHHOM
H3MeHeHHH “TacToThI (0fHa oKTaBa). CaeayeT COOTHECTH MOAY-
"eHHVE KPpYTH3HY cramga AYX ¢ nopaaroM «pHABTDA.

JaTeM AaHAAOTH'IHO CASOVeT NIPOoBecTH pacter AHX
thHARTPA MPH HIMCHEHHH HOMHHAAOB >ASMeHTOB <(pHARTPpA —
H3IMeHeHHH 3aJaHHOH eMEOCTH HAH HHAVETHEHOCTH. [loay-
eHHVEO IpH >ToM AYX caegyeT DOCTPOHTE Ha TOM e rpadH-
Ke, T/le MoCTpoeHa HCcXoAHAAd AYHX H OMHCATE pasAHTHA STHX
AYX.

CreaaTh BLIBOJLI IO paboTe.
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[lepeyeHbL OCHOBHOU U
AononHUTeNLHOU NUTepaTypbl

Ilepevyenn 0CHOBHOI JIMTePATYPbI:

1. OsBcAHHMKOB, A. [. DNeKTPOMarHUTHas COBMECTUMOCTb B 31EKTPO3HEpreTUKe :
yuyebHuk / A. I. OBcaHHMKoOB, P. K. Bopucos. — HoBocnbupck : HoBocnbupckuin rocyaap-
CTBEHHbIN TexHu4yeckuin yHusepcutet, 2013. — 194 c. — ISBN 978-5-7782-2199-4. —
TEKCT : 9NEeKTPOHHbIN // InekTpoHHO-6ubanoTeyHas cuctema IPR BOOKS : [canT]. — URL:
http://www.iprbookshop.ru/47704.html|

2. DneKkTpomarHuMTHasA COBMECTMMOCTb B 3/1eKTpO3HepreTuke : yyebHoe nocobue / A.
®. WaTtanos, U. H. BopoTtHukos, M. A. MactenaHeHKo [u ap.]. — Cragpononb : CtaBpo-
NONLCKUW rocyaapcTBeHHbIM arpapHbin yHuBepcutet, AIPYC, 2014. — 64 c. — ISBN 978-
5-9596-1058-

6. — TexcT : »neKTpoHHBEIN // ONEeKTpOoHHO-OMONMoTeyHas cuctema IPR
BOOKS : [catit]. — URL: http://www.iprbookshop.ru/47397.html

[lepeyeHb AOMNONHUTENBLHOW NUTEpPaTYpPbI:

1. JKexeneuko, M. B. OnexTpoMarHuTHass COBMECTUMOCTE B
AJIEKTpUUECKUX ceTax : yueOHoemnocobue / M. B. Xexenenko, M. A.
KopotkeBuu. — MuHck : Breimmiimas mkosa, 2012, — 197

c. — ISBN 978-985-06-2184-9. — TekcT : 3JIeKTPOHHEI // BJIeKTPOHHO-
oudnunoreunasgcucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/20304.html

[NepeyeHb yyeOGHO-MeTOAUYECKOro obecrneyeHUs
camMocTosiITeNNIbHOW paboThl 06yYaroLLMXCS Mo AUCLUITIMHE

I. MetoguyecKkune peKOMeEH daunn ONA NOATrOoTOBKKM K NPAKTUHECKMM 3aHATUAM.
2. MeTtoaudecKkune pekomeHdaunm no opraHM3aumm CamMOCTOATEN bHOM [JE]EDTI:I CTYOAEeHTOB.

[epeyeHb pecypcoB
MHdOpPMaLIMOHHO-TENTeKOMMYHUKaLIMOHHON CeTH
«MHTepHeT», HeO6XOAUMBIX Af1A OCBOEHUSA

OUCLUMNMUHDI

1. http://www.biblioclub.ru -3BC "YHuBepcuteTckaa bubamorteka oHnanH"

2. http://www.iprbookshop.ru/ - 9nekTpoHHo- 6ubanoteuHas cuctema IPRbooks
3. http://e.lanbooks.com - dnekTpoHHO-6UbBAMOTEYHAn cucTema Jl1aHb

1. http://docs.cntd.ru/ 2neKkTpoHHbIM ¢$oOHA  nNpPaBoBOM M HOPMATMBHO-
TexHn4YeckomaokymeHtTauum TEXSKCIEPT

2. MNpodeccnoHanbHble cnpaBoYHble cuctembl TexakcnepT http://vuz.kodeks.ru/
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MUHUCTEPCTBO HAVKHU U BBICIIIEI'O OEPA3ROBAHUS POCCUNCKOM
OEJIEPAITAU
OEJ[EPAJILHOE TOCYIIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
VUPEXXJ/[EHUE BBICIITEIO OBPA3ROBAHUS
«CEBEPO-KABKA3CKUM ®EJEPAJILHBIA YHUBEPCUTET»

[Iaruropckit HHCTHTYT (proman) CKOY

MeTtoanuyeckue yKa3aHHs

10 OpTaHM3AINN CaMOCTOITEILHOIT pabOThl 00YUAFOITUXC
10 JUCHUIUINHE « DJIEKTPOMAarHiuTHAasI COBMECTUMOCTE B 3JIEKTPOIHEPTETIUECKIX
CHCTEMaX»
IUUIA CTYJE€HTOB HallpaBIE€HUA IIOATOTOBKI
13.03.02 OnexTposHepreTuka 1 3JIEKTPOTEXHIKA
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ComepxaHue

Brenenune

1 OOmasa xapaKTepUCTHKa CaMOCTOSATEILHON padOTHl 0OyUAOMIEroCs

IIPH U3YVHCHIN JNCITHIIJINHEBEL « SHEKTP OMA4I'HHTHAA COBMCCTIIMOCTE B

JNCKTPOSHEPICTHHCCKIX CHCTCMaX

2 [man-rpaduk BLEIIOJIHEHUA CaMOCTOSITEILHOI PabOTEI
3 Meroaudeckne peKOMEHIAINY 10 N3YUEHUIO TEOPETUUECKOTO
MaTepuaia
4 CHUICOK PEKOMEHYEMON JINTEPATYPHI.
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BeeaeHue

CamocTogTenbHass  pabora —  IDlaHHpyeMad  yueOHasg,  yueOHoO-
IICCIIEAOBATEIbCKAsA, HayUHO-ICCIIeqOBaTeNbCKasd padoTa CTYACHTOB, BBIIIOIIHSIC-
Mas BO BHeayqUTOpHOE (ayJUTOPHOE) BpeMsd II0 3aJaHMIO U IIPU METOJMYEeCKOM
PYKOBOJICTBE IIpEIIoJaraTellsd, HO Oe3 ero HENOCPEJCTBEHHOr'O ydacTud (IIpu ya-
CTHYHOM HENOCPEJCTBEHHOM YYacTHU IpeIrojaBaTesIsd, OCTARILIIONIEM BEAYIIYEO
POJIb 3a PabOTOI CTYAEHTOB).

CamocToAaTenbHas paboTa CTyJAeHTOB B BY3e 4BIgeTCSA BaXXHBIM BHAOM
yueOHOH 1 HaYy4YHOIl A€ITeIbHOCTH CTYIEHTA.

Beaymasa nems opraHmzanun 1 ocymecTtriaeHnsa CPC goybkHa COBIMAJATh C
I[eJIbI0 0OyUeHNs CTyJeHTa — IOArOTOBKOI OakajlaBpa ¢ BHICIINM OOpazOBaHUEM.
IIpu opranmzanuu CPC BaXHBIM 1 HEOOXOJUMEIM YCIIOBUEM CTaHOBATCSI (hOpMIU-
POBaHUE YMEHIISI CAMOCTOATEILHON pabOTHl AJI1 MPHOOPETEHNS 3HAHIII, HaREIKOB
I BO3MOJKHOCTH OpraHm3alii yueOHO 1 HaydHOII AeSITeILHOCTIL

L{enpro caMOCTOATENBLHOM pabOTEl CTYACHTOB SBISETCS OBJaJeHNE (yH/Ia-
MEHTaJIbHBIMI 3HaHUAMU, PO QdEeCCHOHAILHEIMI YMEHUSIMHI 1 HaBbIKaMU JeSATelhb-
HOCTH MO IpOQUIIO, OINBITOM TBOPUECKOI, MCCJIEJIOBATEILCKON AEITEIbLHOCTIL.
CamocTosaTenbHas padboTa CTYAEHTOB CIOCOOCTBYET Pa3BUTUEO CAMOCTOSTEIIBLHO-
CTH, OTBETCTBEHHOCTU I OPraHM30BAHHOCTH, TBOPUYECKOIO IIOAXO0Ja K PEHICHUIO
IpoOseM yueOHOro U IIpo PeCcCHOHAILHOTO YPORHI.

1. OBLWASA XAPAKTEPVCTUMKA CAMOCTOATENBbHOM PABOTHI
OBYYAIOETI'OCAH 11P N3 YUHEHNN JINCIATLIJIMHBI
«QQJEKTPOMAI'HUTHAN COBMECTHMOCTD
B OJIEKTPOOHEPI' ETUHECKHMX CHUCTEMAX»

CamocTosgaTenbHas  padora - IUTaHHpyeMas yueOHad,  yueOHO-
ICCIIEIOBATElIbCKasd, Hay4dHO-HCCIIeJoBaTeIbckasd paboTa CTYIEHTOB, BBIIIOJIHSIE-
Masd BO BHEayJUTOPHOE (aygUTOpHOE) BpeMs II0 3aJaHIIO U IPH METOAUYECKOM
PYKOBOJICTBE IpeIloJaraTeld, HO O3 ero HEMOCPEACTBEHHOrO ydacTusd (IIpU Ya-
CTUYHOM HEINOCPEJCTBEHHOM Y4YacTHU IIPEIOJAaBaTEIIsd, OCTAaBIISIOIIEM BEIYIIYEIO
pPOJIL 32 PpabOTOIl CTYIEHTOB).

CamMocTosaTenbHad paboTa cTyAeHTOB B BY3e fdBmideTcs BaXHBIM BHIOM
yueOHOII 1 Hay4HOI JAE€ATEJILHOCTH CTyJeHTa. CaMoCTosATEIbHad padoTa CTYeH-
TOB UT'PaeT 3HAYUTEILHYIO POJIb B PEUTHHIOBOI TEXHOJIOTUN 00OydeHH. B cBs31 C
sTuM, oOyueHne B BY3e BkirodaeT B ceOd ABe, MpaKTHUECKN OJNHAKOBEIE 10 00b-
€My H B3alMOBJIIITHIIO YacTU — IIpoliecca OOyUeHIS U MpoIlecca CaMOOOYUCHIL.

[Ioatomy CPC gomxkHa cTaTh 3((}EKTUBHON U IleleHalIpaRIeHHON paboTOH CTY-
[IOKYMEHT NMOAMUCAH
ANEKTPOHHOM MOAMMUCHIO
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K coBpeMeHHOMY CHEIUAINCTY OOIMECTBO NMPEABIBISIET JOCTATOYHO IITUPO-
Kl MEpedeHb TpeOOBaHUIL, CPEeaNl KOTOPBEIX HEMAJIOBaXKHOE 3HAUCHIE HMEET
HaJIN4IE Y BBITYCKHUKOB ONPEAEIICHHBIX CIIOCOOHOCTEN M YMEHUS CaMOCTOSTEIIh-
HO JOOBIBaTh 3HAHUS U3 Pa3jIMUHBIX MCTOYHUKOB, CUCTEMATHU3NPOBATL IIOTYyUECH-
HYIO MH(GOPMAIIIO, JaBaTh OILIEHKY KOHKPETHOI (pMHAHCOBOI cuTyanuu. dopmu-
pPOBaHIE TaKOTO0 YMEHHS IIPOUCXOJUT B TEUSCHHE BCEro Iepruoja oOyuUeHHs depes
y4acTUE CTYACHTOB B MPAKTUUECKUX 3aHATUAX, BBIIIOJIHEHIE KOHTPOJILHBIX 3aja-
HHUII I TECTOB, HAIICAaHHE KYPCOBBLIX M BHIITYCKHBIX KBaJIH(PUKAIIIOHHEIX PadOT.
IIpu sTOM camMocTosTENbHAs paboTa CTYAEHTOB UIpaeT PEHIAION[YIO POJIb B XOJE
BCETo yueOHOT0 MmpoIiecca.

Benymas 11ejib opraHnzanum n ocyiecTrieHnusa CPC omkHa COBIIaaTh C
IIENIbI0 OOYUEeHN CTyJEeHTa — IMOATOTOBKOII CIEIMalINCTa 1 OakajlaBpa C BEICIINM
oOpazoBaHueM. IIpnu opranmzanun CPC BaXHBEIM 1 HEOOXOJMMBIM YCJIOBHEM CTa-
HOBATCS (POPMHpPOBaHHE YMEHIS CAMOCTOATEILHOI pabOTHI AJ11 HIpHOOPETEHNUS
3HAHUII, HABLIKOB I BO3MOJKHOCTU OpraHM3aIUN YUeOHOII 1 Hay4YHOIl JIeATEILHO-
CTIL

DopMEI CaMOCTOSTEILHON PadOTHI CTYJAEHTOBR pazHOOOpazHEI. B COOTBET-
CTBUU C padbodell IIporpaMMOIl AUCHUIUINHEL «OJIEKTPOMArHUTHAsI COBMECTH-
MOCTBL B 3JIEKTPOIHEPTETUUYECKUX CHCTEMaX» IIPEAYCMOTPEHBI CIIEAYIOIINE BU/IBI
CaMOCTOSITEJILHOM pabOTEI CTYACHTA:

- CAMOCTOSATEIIbHOE N3yUeHNE JINTEPATYPHI,
- BBITNIOJIHEHHIE KOHTPOJILHOII paOOTHI
- BBHINIOJIHE HUIE MHANBUAYaJIbHEIX TBOPUYECK X 3aJIaHUIA.

Ilens camocmoamenvbHo2o u3y4eHus numepamypsl — CaMOCTOATEIILHOE
OBIIaJ[€HIE 3HAHUSIMU, OIILITOM HCCJIeJOBATEIILCKON AeATEeIILHOCTI.

Jadayamu caMOCTOSTEILHOIO N3YUEHHS JINTEPATYPhl SBIISTFOTCS

* yfﬂ}’ﬁHEHHE H PpaCHINPCHIIC TCOPCTHHCCKIIX BHE].HHIFI;

° dbopMUpOBaAaHNE YMEHHII MHCIIONL30BaTL HOPMATHBHYIO, IIPaBOBYIO,
CIIPAaBOYHYHO JIOKYMEHTAIUIO U CIIEIUAJILHY IO JIUTEPATYPY,

. pa3BUTHE II03HABATEIILHEIX CIIOCOOHOCTEN U aKTUBHOCTH CTYIEHTOB.

I[enb camocmoamenbHo2o 8bINOJIHEHUS KOHMPOJILbHOU pabomsl - OBRJIa]JIE-
HIIE NpO(EeCCUOHAIBHEIMI YMEHISAMU N HaBBEIKAMU JACSITEJILHOCTU IO MHPOQUITIO
OyayIIell AeITEIbHOCTI.

3adayamu caMOCTOSTEIILHOTO NPOBEACHUS PaCUETOR SIRIISIOTCS:

° CUCTEeMAaTH3allla 1 3aKpPEIUICHIE IIOJIYUEHHBIX TEOPETUUECKNX 3HAHUIT
1 IIPAKTUUECKNX YMEHUI CTYIEHTOB,;

. (hbOpMHpPOBaHIE CaMOCTOSATEIILHOCTH MBINIJIEHIS, CIIOCOOHOCTEI K ca-
MOPa3BUTUIO, CAMOCOBEPIIIEHCTBOBAHIIO 1 CaMOpEam3aliiil,

° pa3BUTHIE HUCCIIEOBATEILC KX YMEHUII.
I{ens noocomosku UHOUBUOYAILHOZO 3A0AHUA — CAMOCTOSTEJILHOE OBJIA-

MU RTAUWIMI ATILITOM TICCTTe TOARATATLC KO NEeSITEeIILHOCTIL.

OOKYMEHT NoanncAH
SNEKTPOHHOM NoAnuUchLIo JIBHOI'O TBOPHUCCKOI'O 3aJdHIA ABJIAFOTCA.
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° yriIyOJieHne 1 pacHIUpeHUEe TeOpPEeTHUEeCKNX 3HAaHHII B paMKax KOH-
KPETHOU TEMHI;

. bopMHpOBaHNE YMEHHI HCIOJIb30BaTh HOPMATHUBHYIO, IIPaBOBYHO,
CIIPaBOYHYIO JOKYMEHTAIIUEO U CIHEINAJILHY IO JINTEPATYPY.

. pa3BUTHE HCCIIEJOBATEILCKIX YMEHHIA.

. pa3BUTHE II03HABATEIILHEIX CIIOCOOHOCTEN U aKTUBHOCTU CTYJEHTOB.

HE.FH:H? CAMOCMoAmME/IbHOSO 6bINOJIHEHUA H_}"‘I?Cﬂﬂﬂﬂ pﬂﬁﬂfﬂb! I10 AIICIIII-
IINIITHE ABIIACTCA OBJIAJCHIIC q)yHﬂaMEHTaHBHEIMH 3HAHITAMIL, HpD(bECCH{}HEIHI::HEI-
MH YMCHITAMI 11 HaBbIKaMH JCATCIIBHOCTIH 110 HdeI’)HJIPG:, OIIBITOM TBDpT—IECKDﬁj HC-
CHE,[[DE&TEJ]LCKDE ACATCIIBHOCTI.

B PE3VIIETATC OCBOCHIA JUCIIHILIITHEI (]I’)DpMprIrGTCH CJICAYOHINC KOMIIC-
TCHITITI.

IInaHupyeMule peayibTa-
Thl OOyUYEeHUs I10 JHICITU-
Koa, ¢dopmymupoBka koM- | Kog, dopmynupoBka nH- | IDIHHE (MOOYJIIO), Xapak-
IIeTCHITNH JIIIKaTOpa TEPU3YIOI[HIE STAIBl (op-
MHIPOBaHNS KOMIIETEH-
ITHI1, NTHIIKATOPOB
3HaeT HOpMATUBHYIO 0azy
9JIEKTPOMArHUTHON  COB-
MECTIMOCTHU, BUOBLI I IHC-
TOYHUKN IIOMEX U YYyB-

N-3omk.s IIpuMeHsET CTBUTEJILHLIE K IIOMexXaM
OIIK-4 Croco0eH HCIIONb- A P
3HAHUA TEOPHUU 3IIEKTPO- JIEMEHTHI BTOPUYHBIX
30BaTh METOJILI aHajn3a 1
MAaTHITHOTO II0JII U IIe- CIICTEM  Ha 00BEKTax
MOJIEJINPOBaHILI SJIIEKTPU- -
. I[ICIl C paclIpeACIICHHRIMUI | 3JIEKTPOSHEPTETUKIL
YECKHUX ILEIIEH U SIIeKTPU-
[IapaMeTpaMIL. YMeeT BBIIBISATH MCTOU-
YyeCcKNX MalllllH
HIKH 3JIEKTPOMATrHUTHBIX
IIOMEX.

BH&,[[EET HdaBBIKAMII 11O /-
6Dpa TCXHITHYCCKINC CPC-
CTB4A 3allIIThI OT IIOMCX.

2. MNAH-TPA®UK BLIMONHEHUA CAMOCTOATENBHOW PABOTHI

Konur OObeM 4acoB, B TOM
peasms . yriclie
HToroBruiin
YEMBIX Bun VKT CpeacTBa (acTp)
KOMIIE | JAesATelIbLHOCTH HPOAY Texgoisoruu | CPC KoH- Bce-
CaMOCTOSATEIILH N
TEHTTN CTVIIEHTOR - OLIEHKU TaKTHas | I'o
NOKYMEHT NMOAMNWUCAH 5
SNEKTPOHHOW NOANUCHIO pavoTa ¢
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KaToOpoO JlaBaTe-
B) IeM
S cemecTp
CaMOCTOSTENh- | K OHCIIEKT Cobecemno- | 56,61 6,29 62,9
HOE  H3YYeHIe BAHIIE

THTepaTypPEl  IIO
OIIK- | pazgemam Ne 1-2

4 BHHGHHEPHIE OTueT Cobecejio- 9 | 10
WJ[- | KOHTPOTBHOF RAHIIE
3 paboTEI
OTK-4 [loarotoBka K IIpoekT c IIpesenra- 0,54 0,06 0,6
IpakKTHYEeCKNIM | IIpe3eHTallleil | I[N Ipoek-
3aHATIAM Ta

Iroro 3a 5 cemectp | 66,15 7,35 73,5

3. METOONYECKME PEKOMEHOAUMA 1O N3YEHUIO

TEOPETMYECKOTO MATEPWAIIA

CamocTosATenbHass padoTa CTyJeHTa HAa4YMHAETCS C BHIMATENLHOTO O3Ha-
KOMIIEHHIS C COJlepKaHneEM yueOHOTo Kypcea.

M3yuenne kaxgoil TEMEI CIeAyeT HauNHATL C BHUMATEILHOTO O3HaKOMIIE-
HusT ¢ HabopoMm BompocoB. OHU OPHEHTUPYIOT CTYAEHTa, IIOKA3LIBAIOT, UTO OH
JIOJDKEH 3HATE II0 JaHHOI TeMe. BOIpockl TeMBI Kak Obl HakIaJbIBAIOTCS Ha COOT-
BETCTBYIOIYIO IMIaBy M30paHHOro yuyeOHMKAa WiIn yueOHoro mocobusa. B urore
JIOIDKHO OBITE SICHBIM, KaKI€e BOIIPOCEI TEMEI YUeOHOr0 Kypca I ¢ Kakoil IiTyOmHOIl
PAacKpELITEl B KOHKPETHOM yueOHOM MaTepualle, a Kakie BooOIe omymeHsl. Tpe-
OyeTcst TBOpUECKOE OTHOIIEHNE I K CAMOMY COJIEPKAHIEO JIVICIIUIIIIHEL.

Bompocel, COCTABIMIONIIE €€ cOoJepiKaHue, o0IafaroT Pa3sHOl CTENeHLIO
BaXXHOCTH. ECTH BONPOCEHI, BLINOJNHSIONE (YHKIMIO JIOTHYECKOI CBS3KH COJED-
KaHIST TEMBI I BCETO Kypca, MMEIOTCS BOIPOCH! OMICATENLHOIO I Pa3bsSCHI-
TENLHOI'O XapakTepa, a TaKyKe HCTOPHUECKOIo SKCKypca B 00JIacTh M3ydyaeMoii
IUCHUIUINHEL Bce 3TH BOIPOCHI HE COCTABISIOT CYTH IIOHATHIIHOTO, KOHI[EITY-
alILHOTO COJIEPIKAHII TEMEI, HO HEOOXO IMEI JI LIEOCTHOIO BOCIIPISITIII M3yyYa-
EMEIX IIPOOJIEM.

M3yuaemas JUCIMIIINHA IMEET CBOII KaTeropuaIbHO-IIOHATUIHEIN ammapar.
HayuHble TOHATUS — 3TO Ta 0as3a, Ha KOTOPOil cTpouTcs Kaxgas Hayka. IIoHsITIs
— Y3JI0BBLIE, ONOPHLIE MYHKTHI KaK HAYYHOTO, TaK I YUEOHOIO IIO3HAHIS, JIOIITYE-

AOKMEHT HQRIMCAR STOTO K CJIOKHOMY, OT SBJIEHUS K CYIITHO-

SINMEKTPOHHOW NOAMUCLIO
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cTH. be3 gcHOro moHMMaHM IMOHATHH yueba KpailHe 3aTpygHIeTCs, a CoAepIKaHUe
IPpUOOPETEHHBIX 3HAHUII CTAHOBUTCS TYCKIIEIM, PacIUILIBUATEIM.

CTyJeHT OOJDKEH IIOHMMAaTb, YTO CaMOCTOSTEIILHOE OBJIaJleHIe 3HaHUSIMU
SIBJISIETCS TJIAaBHBIM, OIIPEAEIIIONUM. BEICIIas IKOJIa CO34a€T JJI1 STOro HeoOXo-
IUMBIE€ YCIIOBUS, IIOMOraeT OyayIeMy BEICOKOKBaIM(UIIIPOBAHHOMY CIIEIIHAIIN-
CTY OBNAJIETh TEXHOJIOTHEN CaMOCTOSTEILHOIO IPOM3BO/ACTBA 3HAHMIL

B camocTosATEeNRHON paboTe CTyAeHTaM IPUXOUTCS HCIIOIB30BaTh JINTEpa-
TYPY Pa3JIMYHBIX BHJOB: IIEPBONCTOYHUKH, MOHOrpadguu, HaydHble COOpPHUKI,
XpecTOMAaTHN, YUeOHUKH, yueOHBIE ITOCOOms, KypHalkl U Jp. M3ydeHue xypca
IpeAIIonaraeT 3HaKOMCTBO CTYAEHTOB C OOJBIINM 00beMOM HayuHON M yueOHOI
JIUTEPATYPhI, UYTO, B CBOIO OUEpPEb, IIOPOKIAET HEOOXOAUMOCTE BRIPAOOTKH Y HUX
pPaIlOHAILHO-KPUTUMUECKOTO MIOAX0Aa K M3YYaeMEIM HCTOUHHIKAM.

YT0OBI HE KYTOHYTH» B OTPOMHOM 00OBLEME PEKOMEHJOBAHHEIX €MY IS H3Y -
YEeHUS MCTOYHHKOB, CTYICHT, MPEKIE BCEro, JOJDKEH HAyUHThLCSA IIPaBUIILHO HX
ynTaTh. [[paBIJIbHOE YUTEHHE PEKOMEHJOBAaHHBIX HCTOYHHKOBR IIpeAIIolaraeT clle-
JIOBaHHIE HECKOJILKIM HECIIOXKHBIM, HO BECbMA II0JIE3HBEIM IIp aBHJIAM.

IIpeaBapUTENbHBIM OPOCMOTP KHUTH BKJIFOYAET O3HAKOMJIEHHE C TUTYJIb-
HEIM JINCTOM KHHTH, aHHOTAIIUEll, IpeAuclIoBUEeM, orjlaBieHneM. [Ipu ozHakoMIIe-
HHIHI C OTJIABJICHHEM HEOOXOAUMO BBIJACIUTHL pazdellbl, IJIaBbl, IIaparpadrbl, Ipel-
CTaRJISTEOINME /I Bac NHTepec, OEryIo mxX IMpOCMOTPETh, HAlITH MecTa, OTHOCSIIHE-
cd K TeMe (abzallpl, CTpaHUIELI, IIaparpadnl), U IIO3HAKOMUTBLCS C HIMU B OOIINX
yepTax.

HayuHble M3JaHNS COIIPOBOXK/IAIOTCS Pa3IMUHEIMI BCIIOMOTaTeIbHBIMU Ma-
TepHajlaMll — Hay4HEIM alllapaToM, IIOATOMY BajkKHO 3HAaTh, U3 KaKUX OCHOBHEIX
5JIEMEHTOB OH COCTOUT, KaKOBEI €ro (pyHKITHI.

3HaKOMCTBO C KHHIOIl JIydIllé BCEr0 HaUMHATHL C M3YUEHMSI aHHOTAI[UM —
KpaTKOil XapaKTepUCTUKHN KHHUTU, PacKpBIBAIOLIEH €e coAeprKaHUe, MACHHYIO, Te-
MAaTUYECKYIO I JKaHPOBYIO HallpaBI€HHOCTb, CBEACHUA 00 aBTOpE, HazHAUEHHUE U
Ipyrue ocoOeHHOCTH. AHHOTAIIUSA IOMOTAaE€T COCTABUTE IIPEeIBapUTEIILHOEC MHEHIIE
O KHUTE.

[ 1yOxe MOHATL coAeprKaHNE KHHTH ITO3BOJIIIOT BCTYIUTENILHAS CTaThbs, B
KOTOPOIl JaeTcs OlleHKa COJIepIKaHNSI KHHTHU, 3aTparuBaeMoil B HEll IpoOieMaTu-
KH, COJEpPKUTCSI HMH(OpMalUd O KM3HEHHOH I TBOpUECKoil Omorpaduu aBTOpa,
BEICKA3BEIBAIOTCS IMOJIEMHIUECKIE 3aMEUaHIs, PazbACHIIOTCSA OTACIIBHBIE IT0OJIOXKE-
HIIS1 KHUT'Y, JAFOTCId KOMMEHTapuu U T.4. BOT modyeMy 3HaAaKOMCTBO C BCTYIIHUTEIIb-
HOI CTaThEH IPeACTaBILIETCS OUEHb Ba)KHBEIM: OHO IIOMOTAET CTYJEHTY COPHEHTH-
POBAaThLCSI B TeKCTE pabOTHI, 0OpaTUTh BHIMAaHHIE Ha €€ HaubOoJiee I[eHHBIE U BaXK-
HEI€ Pa3/Iebl.

Toill e 1enu coJelicTBYeT 3HaKOMCTBO C OIJIABIIEHUEM, IIPeIUCIIOBHEM, II0-
clIeclIOBUEM. BecbMa MoOJIE€3HBIMH 3JI€MEHTaMH HAaydHOI'O allllapaTa SBISIOTCS
CHOCKM, KOMMEHTAapUI, TaONUITEI, IpapUKH, CIICKHI JIUTepaTypel. OHI HE TOJIBKO

AOKYMER TN INGAH 'HUTU WIN CTaThI, HO U caMH 110 ceOe SIB-
SNEKTPOHHOW NMOAMUCHIO
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Ecnn unTaTesnd 3alHTepecoBalia Kakas-TO BhICKa3aHHAs aBTOPOM MKICIIb, HE
HaIlleamas moJpoOHOro OCBEIISHNS B JaHHOM HCTOYHHIKE, OH MOXKET OOpaTUThCA
K TeKCTY HCTOYHHNKA, YIOMHHAEMOI'0 B CHOCKE, INOO0 K MCTOUYHUKY, KOTOPEIl OH
MOJXKET HAalTH B CHUCKE JIUTEPATyphl, PEKOMEHJOBAaHHOII aBTOPOM JJIsI CaMOCTOSI-
TEeIHLHOI'0 M3YUEHNS.

CyIiecTByeT HeCKOJIbKO (hopM BedeHNU 3alIlCeil:

— 1aH (IIPOCTOI M pazBEpPHYTHIN) — HamboJiee KpaTkas opma 3amucu
[IPOUNTAHHOIO, IIPEACTAaRILIIONasa coO0il IIepeueHb BOIPOCOB, pacCMaTPUBAEMEIX B
KHUTe WIN CTaThe. PazBepHYTHII IIJIaH IIpecTaBIgeT coboii Hosee moapoOHyIO 3a-
IICH MPOYUTAHHOrO, ¢ JeTann3alnueil oTAeNbHBIX IIOJI0XEHN I BEIBOJORB, C BEI-
MUCKOM ITUTAT, CTaTUCTHUECKUX JAaHHBIX U T.J. PazBepHYTHI IIaH — HEOIleHU-
MEIIl IIOMOIITHUK IIPH BEICTYIUICHUU C JOKJIaJOM Ha KOHKPETHYIO TEMY Ha CEMUHA-
pe, KOH(pEepEeHIINN;

— TE3HICHl — KPaTKO c(PopMyINpOBAHHLIE IIOJIOKEHII, OCHOBHEIE IIOJIOMKE-
HIS KHUTH, cTaThl. Kak mpaBHIIO, TE3UCHl COCTABIISMIOTCS MOCJTIE IIpeBapuTelIbLHO-
ro 3HaKOMCTBA ¢ TEKCTOM HNCTOYHHKA, IIPU €ro IIOBTOPHOM IIpouTeHnn. OHH II0MO-
raroT 3alIOMHHUTL U CUCTEMATH3UPOBATL NH(GOPMAIIHIO.

CocTaB/ieHHEe KOHCIIEKTOB

Bonbiyo poilk B YCBOSHUH I IIOBTOPEHNN HpOIiJEHHOro MaTepuaia Urpaet
XOPOIINI KOHCIIEKT, COAep KaIuii OCHOBHBIE HAEH MPOUHTAHHOIO B yUeOHHKE I
YCIBIIMAHHOIO B JIeKINN. KOHCIEKT — 3TO, I10 CYIIECTRY, HAOPOCOK, pa3BEepHY ThIi
IIJJaH CBSI3HOIO pacckasa II0 OCHOBHBLIM BOIIPOCAM TEMHI.

B kakoii-To Mepe KOHCIIEKT pacCUuTaH (B 3aBHUCHMOCTH OT HUHIUBHIIYAallb-
HEIX OCOOEHHOCTEI CTY/ACHTa) He TOJMLKO Ha HHTEIUIEKTYalIbHYIO H SMOIIINOHAIIL-
HYIO, HO I Ha 3pUTEILHYIO aMITh, IpUUYeM TEKCT KOHCIIEKTa HEPEAKO acCOIIUIPY -
€TCs eIlle I ¢ TeKCTOM YueOHIKa IUIN 3aIINChIO JIeKIuu. IlosToMy erde 3amoMuHa-
eTcs coJiepkKaHle KOHCIIEKTOR, HallCAaHHBIX paz00opuUnBO, ¢ IMOJUePKUBAHHEM TN
BEIJIEJIEHIEM Pa3psAK0il KIIFOUeBBIX CJIOB U (pas.

PEKOMEHIALIHH 11O 11OJI'OTOBKE TBOPYECKOI O 34/JAHIHA

IIpexe yeM IPUHIMATBLCA 3a CO3JJaHHIe IIPE3CHTAIIN, HYKHO OIIPEIeIINTh,
YTO MMEHHO TpeOyeTcsd co3/laTh, KakoBa OyAeT IOCIeJOBaTEILbHOCTh JICICTBUIL, a
TaK)K€ COCTaBUTH IUIaH. HeoOXoaumMo MOHMMAThL, UTO peub HJAET O Hay4HOIl IIpe-
3€HTAallIN, M KakK BCSKasd HaydHas Oeame/ibHOCmb IPEe3eHTalllsd COCTaBIISIETC IIO-
CpeACTBOM Hekoro amnropurma. IloaTomMy cHauana clIegyeT OIPeIeINThb
ATOT a/l20pummACHCTBUIL, KOTOPEIIl TpeOyeTcs A CO3JaHnd Mpe3eHTaIHL.

Co3zZlaHle IIpe3eHTal BKJIFOYaeT B ce€0s CIIEIYIONINE STAIIbI

. OIIpeJeJICHIE 1eJIell U 3aJaull IIpe3eHTalU,

. OIIpeJeJIEHIE cocTaBa ayJUTOPUM,

. OIIpEACIICHIE BPEMEHI, KOTOPOE 3alIMET IIPEe3eHTalN,

L COCTARITEHHME TITTaHA TINEREHTAITITI,
NOKYMEHT NMoanncAH
SNEKTPOHHOWM NOANMUCHIO A AJE1 IIPE3CHT Al H,
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e  COCTaBJIEHHE JOKIaja I IIpe3eHTalL,

e  IIOJATOTOBKA pa3JaTOUYHBLIX MaTEPHAJIOB.

CocTaprleHUe IIJIaHa MOpe3eHTalun. Bama npe3eHTramus, Kak JOKIa[d JOJIK-
Ha IMEThb BCTYIUICHIE, OCHOBHYIO YacTh U 3akmoueHne. Kax ol 4acTu JOJIKHEI
COOTBETCTBOBAThL KakKMe-TO claiigel. Ho Hajgo IMOMHUTE O HECKOJBKHIX IIpaBHUIIaXxX
CO3JIaHNs IIPE3CHTALIIN:

e  IPHUPT B IpEeCHTAIUN JOIKEH OBITEL OOJIBIINM,

e  TaOJIUIBI HOHSATHLIMIU,

e  KaK MOJHO MEHBIIE TEKCTa, TOJILKO OCHOBHLIE ITIOJIOKEHUS IWIN OIIpE-
JIeTIeHILS,

e  IIPABIJIBLHO I10J00paHHBIE I'paUKIL,

e  ONTHMAJILHEIC I[BETA (HE HYKHO 3IIOYIOTPEOIATE KpaCHEIM IIBETOM),

e 3¢ QeKTh aHIMAaIIU JOJIKHEI OBITH K MECTY.

CMMCOK PEKOMEHOYEMOW NNTEPAT YPhI

l1lepeueHb OCHOBHOM JIUTEPATYPbI:
3. OscsHHMKOB, A. I'. DIIeKTpOMarHHTHAsI COBMECTHMOCTD B 3IIEKTPOSHEPIeTHKE | Y4eOHHK /

A. I'. OcsHaukoB, P. K. bopncor. — HoeocnOupck | HoBoCHOHPCKHI IOCYIapCTBEHHBIN TEX-
HHYECKII YHHBepPCHTET, 2013. — 194 ¢. — ISBN 978-5-7782-2199-4. — TeKCT : 3IeKTPOHHBII
// DiexrpoHHO-OMOmMoTeyHasgs  cucremMa IPR BOOKS ;. Jcanr]. —  URL:

http://www.iprbookshop.ru/47704 .html
4. DrneKTpoMarHHTHas COBMECTHMOCTH B 3IEKTPO3HEPTETHKE : yueGHoe mocobue / A. . Ila-

tanmoB, M. H. BoporHukos, M. A. Macrtemnanenko [u Jp.]. — CraBponons : CTaBpOIIOIbCKHH
TOCYAAPCTBEHHEBIN arpapHblil yHHBepcHTeT, AI'PYC, 2014. — 64 ¢. — ISBN 978-5-9596-1038-
6. — TekcT : aIeKTpoHHHBIH // DOnekTpoHHO-OHOmHoTeuHas cucTteMa [PR BOOKS : [canT]. —

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

IlepeyeHb 10MOJHUTENBHOHN JIUTEPATYPbI:

2. Kexenenxo, Y. B. DnekTpoMarHHTHAS COBMECTHMOCTD B SIIEKTPHYECKHX CETSIX © y4eOHOE
rmocobue / Y. B. JKexenenko, M. A. KopoTkeBnu. — MHuHCK : Bermsinnasg mkoma, 2012, — 197
c. — ISBN 978-985-06-2184-9. — TekcT : 3JIeKTPOHHEBIH // OIeKTPOHHO-O0HOIITHOTEeYHAs CHCTE-
Ma [PR BOOKS : [caitt]. — URL: http://www.iprbookshop.ru/20304.html

IlepeueHb Y4eOHO-MeTOAMYECKOT0 00€ecIIeYeHUS CAMOCTOATEILHON padoThI
00yUaKoIINXCA M0 JUCLHUILIHHE

1. Meromunueckne pekoMeHAalu JJ1s IIOJATOTOBKH K IIPAaKTIUYECKIM 3aHATHSM.

2. MeTtoaudecknue peKoMeHal[UuN 10 OpraHN3aIlil CaMOCTOSATEILHOI pabOTEL CTY-
JIEHTOB.

llepeyeHs pecypcoB HHpOPMALIHOHHO-TEJCKOMMYHHUKALMOHHON ceTH « I H-

,Elﬂ!{'hfl‘:lEHT MOANUCAH JHUCHHII/INHBI

ANEKTPOHHOW NOAMUCHIO | -
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2. http://www .iprbookshop.ru/ - OnexrporHO- OndnuoreuHasa cuctema [IPRbooks
3. http://e.lanbooks.com - OnekTpoHHO-OMONMMNOTEUHas cucTeMa JIaHb

3. http://docs.cntd.ru/ dneKkTpoHHbIA POHA NPAaBOBON M HOPMATUBHO-TEXHUYECKOW AOKYMEH-

Taumm TEXIKCIEPT
4. NpodeccmoHanbHble cnpaBoYHble cnuctembl TexakenepT http://vuz.kodeks.ru/
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