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BBEJIEHUE

IIM P3A "liamaHT" pazpaboTaH ¢ yueToM 0COOCHHOCTEH MOCTPOCHUS IEKTPUUECKUX CeTel
OTEYECTBEHHBIX SHEPrOCUCTEM. 3aJI0’KEHHBIE B HETO MPHUHIUIIBI U aITOPUTMBbl YUUTHIBAIOT Tpebo-
BaHus PykoBoasmux ykasanuil (PY) no peneitHol 3amure, 4To I03BOJISET UCIIOIb30BAaTh UX METO-
JUKHU IS pacyeTOB yCTaBOK, IPMHUMAsi BO BHUMAHUE U3J10’KEHHOE HUXKE.

1 TOKOBBIE 3AIIUTHI HYJIEBOW MOCJEJOBATEJBHOCTH (T3HII)

[lepBuunas unpopmarus, caumaemas ¢ TT u TH, ob6pabarsiBaeTcsi ¢ moMoIkko npeodpa-
30BaHMs Pypbe, UTO UCKIIOYAET BIUSHUE allepUOANYECKON U NEPUOINYECKON COCTABIIAIOIIMX IIPU
Opocke Toka HaMarHu4uBaHus, a Takxke npu K3. B cBs3u ¢ 3TuM, npu pacuyetax ycraBok T3HII
PEKOMEHyeTCs I0JIb30BAThC METOJUKAMHU JUIsl TOKOBBIX OPraHOB, BBIIIOJIHEHHBIX Ha peJie TUIa
PHT (PY no P3A, Bemyck 12. TokoBas 3amura HyJI€BOH MOCIEA0BATEIbHOCTH OT 3aMbIKaHUI Ha
3emutro siuHUE 110 — 500 kB. Mocksa. Dueprus, 1980).

MaxkcumansHO BO3MOXKHOE 3aMeAJICHHE 3alllT, CBA3aHHOE ¢ MpeoOpazoBanueM Pypbe — He
6oJee nepuoja MPOMBIIUIEHHOW YaCTOTHI.

[TorpemHocTs BbIAEpKKH BpeMeHu cocTasisieT 0,001 c.

Koaddunmentsl Bo3BpaTra OpraHoB, BRITOJHAIOMUX (GYHKIMU U3MEPEHHUST MaKCHUMaIbHbIX
BEJIMYMH, UMEIOT BO3MOXKHOCTb perynupoBanus B npegenax 0,8 — 0,99, munnmanenbix — 1,01 — 1,2.

Opran Hampasienus momHoctH (OHM) HyneBo MOCien0BaTeIbHOCTH OO0 CTyNEeHH
T3HII mosxeT paboTaTh Kak Ha pa3peliaonieM, Tak 1 OJoKupyroleM npuHiunax. Heo6xoauMocTs
UCTIOJIb30BaHUS OpraHa HaMpaBJICHUs MOIIHOCTH U criocoda orpeieseHs HallpaBIeHHOCTH OTpe-

nensercs npu Beioope ycraBok T3HII. MunumanbHas MomHOCTh cpabarsiBanuss OHM — He Gonee
0,5 BA.

2 JUCTAHIIMOHHBIE 3AIIIUTHI

B coctase [IM P3A "[liamanT" UMerOTCS JUCTAaHIIMOHHBIE 3aIUTHI ([I3) OT Mexayda3HbIX U
onnodaszusix K3 ams cerelt ¢ riyxo3a3zeMiIeHHONW HEHTpabIO.

I3 ot mexnydasusix K3 pearupyer Ha OTHOLICHHE JUHEHHBIX HANpPSDKEHUH U Pa3HOCTD
COOTBETCTBYIOUINX (a3HBIX TOKOB.

I3 ot onnodaszueix K3 ucnomnsdyer ¢aszoyro nermo (Ug U Ip), mpu 3TOM BBIIOIHAETCS
KOMIIEHCAllMsl TOKOB HYJIeBO nmocienoBatenbHocTH. Koaduument komnencanuu K onpenensercs
BBIPAKEHUEM:

K= XO B Xl ,

X
rae Xo ¥ X - CONPOTUBIICHUS HYJIEBOM U NIPAMOM IOCIIEI0BATEIbHOCTH 3alAIAEMOM JIMHUM.

XapakTepUCTUKH CcpabaThIBaHUsI JUCTAHIIMOHHBIX OpraHoB /|3 B KOMIUIEKCHOM MJIOCKOCTH
g I 1L, u IV ctynenelt umeroT Gpopmy 4eThIpeXyroJbHUKOB (MJIM TPEYrOJbHUKOB) C BO3MOXHO-
CTBIO CMEIICHHSI Ha JII000H KBaJpaHT OTHOCUTENILHO Hadajaa KOOpIUHAT.

Jns 6a30BOro BapuaHTa TUCTAHLIMOHHOM 3alIUThI 0T MekAy(ha3Hbix K3 BepHInHbI yeThIpex-
yToJbHUKA (Z1, Z2, Z3, Z4), pacniosiokeHHbie B I, II, III u IV kBagpanTax KOMIUIEKCHON MJIOCKOCTH Z,
UMEIOT CIeIyroIne KoopaAnHaTh o ocu R (pucynku 1 a, 1 6):

z1 - B  kBagpanre - 0,85 z, (u perynupytorcs B npeaenax (0,5 — 2) zy);

Z> - Bo Il kBagpante - 0,57 7, (0,5 — 2) zy;

z3 - B lll kBanpante - 0,3 z,(0,05 - 0,5) zy;

z4 - B IV xBagpanre - 0,3 z,(0,05 — 1,5) z,.
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[IpenrycMOoTpeHO peryaupoBaHHE HAKJIOHA MPaBOl OOKOBON CTOPOHBI YETHIPEXYTOJIbHUKA
JUIsl OTCTPOMKM OT Harpy3KH B Ipeenax:

B/a=0,3-0.,6,
rae a = zy/2; B — OTpe30K ocu R Mexay HadajaoM KOOpAMHAT U IpaBoil OOKOBOH CTOpOHOM
YEeThIPEXYTrOJIbHHUKA.

Xapaktepuctuka cpabarsiBanus Il cTynenu umeer BUA TpEYrojabHUKA Zi, Z2, Z3 C BEPILIUHOM
Z3, pacIoJIOKEHHOW B Hadaje KoopAuHAT (pucyHok 2 a). CTopoHa 7, Z3 UMEET HAaKJIOH K ocu R
115°, a cropona zi, z3 Hakmon ot 47° 10 35" (peryupyemerii). Yo HAKIOHA CTOPOHBI Z1, Zy K OCH
R perymupyercs B quanasone ot munyc 15° o 0°.

VYKa3aHHbIE XaPAaKTEPUCTUKU SIBISAIOTCS CTAaHJAPTHBIMU U AHAJOTUYHBI XapaKTEPUCTHKAM
mkada /I3 — 2802, nmostomy npu pacuerax yctaBok i JI3 ot mexnaydasubix K3 menecoob-
pa3HO HCIIOJIB30BaTh COOTBETCTBYIOMME MeToauku s [1IJID — 2802 (Pa3zpaboTka pekomeHmanui
[0 pacyeTy U BbIOOpY NMapaMeTpoB cpadaThIBAaHUS 3aIUT Ha MUKPOJIEKTPOHHOM 3JIeMEHTHOM 6a3e
BJI 110 — 750 kB. Tom 1. Pekomenganuu no pacuety 3amut BJI 110 — 220 (330) kB. DHeprocers-
npoekT. Mockaa.1985).

B cocraBe nunctpymenrapus ais padotsl ¢ [IM P3A umeercs nporpammHoe obecrieueHue,
NO3BOJISIIONIEE 10 mapameTpam cpabateiBanust 13 (z yCTaBKHU, (Q maxs,) ABTOMAaTHYECKU PACCUUTHI-
BaTh XapaKTEePUCTUKU CpabaThbIBaHUs JUCTAaHIIMOHHBIX OPraHoOB U 3a/1aBaTh ux B [IM P3A.

3aKa3uyuK MOKET UCIO0JIb30BaTh U JIPYrue XapaKTEePUCTUKH, HAIIPUMEP: OKPYKHOCTb — IS
I 30Hb1, yeTbIpexyroiabHUK — 11st 11l 30HbI 1 T.71. JIt00as 13 30H MOXKET OBITh TaK)Ke ePEOPHUEHTUPO-
BaHa " 3a criuHy" (pUCYHOK 2 0) win cMmelieHa B [ kBagpaHT.

Jus pacuera ycraBok /I3 oT omHodasueix K3 cremyer monb3oBarhest ykazanusmu HOK
"VKp3HEpro" no BHIOOPY YCTaBOK JJIi UMIOPTHBIX JUCTAHIIMOHHBIX 3alUT OT ogHOoda3Hbix K3, ko-
TOpbIE PEKOMEHYIOT 1Jis | 30HBI Z¢, = 0,7 Z,,.

IT 30Ha mOMKHA HAAEKHO 3AIMIIATH JIMHUIO U OBITH COTIAacOBaHHOMU ¢ | 30HAMM 3eMIIIHBIX
3alUT NPUCOEAUHEHUM, OTXOAAIIMX OT MOACTAaHIMH IPOTUBOMOIO0KHOTO KOHIIA.

Il 30Ha oTCTpanBaeTcs OT Harpy3KH C Y4ETOM BIMSHUS MOCIEIHEN Ha XapaKTepUCcTUKH J13
npu OOJIBIINX YCTaBKaX. XapakTepucTuku cryneneit /13 ot onnodaszupix K3 ananorndusl paccMoT-
PEHHBIM.

Kak n3BecTHO, B OT€UECTBEHHBIX CETAX HIMPOKOE paclpocTpaHeHue oT oaHo¢a3ueix K3 mo-
ayuwnn T3HIT n BonpocaMm npuMeHeHus s 3TUX LieJel AUCTAaHIIMOHHBIX 3alUT HE IPUAaBaJIOCh
3Ha4eHMs. B CBSI3U € 3TUM OTCYTCTBYIOT XOPOIIO pa3paboTaHHbIE METOUKHU COTJIACOBAHUS TUCTaH-
MUOHHBIX 3amuT OT oHOopa3Hbx K3 ¢ T3HII.

C HaKOIUIEHHEM OTbITA FKCIUTYaTallil MUKPOTIPOIIECCOPHBIX 3alUT, BBIABUIACH 11€7IECO00-
Pa3HOCTh HMCIIOJIB30BaHUs TUCTAaHIIMOHHON 3amuThl s | u Il ctymeneit ot ogHodazueix K3, a s
octanbHbix - T3HIL

Taxkoitf moaxon obecneunBaet 60see OpicTpoe oTkimodeHne K3 (oco6eHHO Ha KOPOTKUX JIH-
HUSX) U O3BOJISIET CPaBHUTEIBHO JieTKo BucaTh J3 B AelicTBytomue cetu ¢ T3HIL

Jns 610KMpOBaHMS NUCTAHLIMOHHBIX 3allUT NMpU KadaHuax B "JliamaHTe" McCHonb3yercs
NPUHIUI U3MEPEHHSI CKOPOCTH BXOXKICHHUS BEKTOpa CONPOTUBIICHHS B 30HY. [IyckoBoii oprau 6:1o-
KHPOBKU MMEET XapaKTEPUCTUKY B KOMIIJICKCHOM TIIOCKOCTH, OJOOHYIO XapaKTepUCTHKE OJIOKHU-
pyeMoii 30HBI ¢ yCTaBKOM, paBHOI 1,25 z cpabaThiBaHUS 30HBI U BBOJMUMON aBTOMaTHYECKH B YCT-
poiicTBo BMecTe ¢ GpyHKIMEH OnokupoBaHus. B cBsi3u ¢ 3TUM He TpeOyeTCs BHIOIHEHUS JOOTHH-
TEJbHBIX PACUETOB.
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3 OPTAHU3AIIMSA BBICTPOAEMCTBYIONIENA 3AIIMTHI BJI 110 — 330 KB,
OXBATBIBAIOIIEM 100% JUHUU

HmeeTtcst BO3MOXKHOCTD peanuszanuu osictpoaeiictytomieit 100% 3amuThl TMHUN TOCPECT-
BOM IIpHEMa U Nepeiady pa3pelaroyx 1 OJOKHPYIOIUX CUTHAIOB 110 KaHallaM CBSI3U (Harpumep
AHKA unu AKIIA).

[Tpu McnoNb30BaHUU Pa3pEIIAIONINX CUTHAIOB MPUHLUIIBI ISHCTBUS 3alUTHl aHATIOTUYHBI
yckopeHusaM 3aut 1o kananam AHKA, npumensemsim Ha BJI 330 — 750 xB.

B ocHOBY ncnoJib30BaHus OJIOKUPYIOIIUX CUTHAJIOB MOJI0KEHBI aITOPUTMBI B.Y. OJIOKUPOB-
ku — manenu [T — 2802.

4 OITPEJEJEHUE MECTA NNOBPEKAEHUS (OMII) HA IMHUN

IIpu aBapuu B SHEProcUCTEME MOIIHOCTh OOpaTHOM IOC/IE0BATEILHOCTH HANlPaBJICHA OT
MecTa MOBPEXKAEHUs, I'/le OHA UMeeT HauboJblee abCOoN0THOE 3HAUCHHE, K HYJIEBBIM TOUKAM CHC-
TEMBbI B CXeMe 00paTHOMH MOCIeA0BaTeIbHOCTH. MOIIHOCTD HYJI€BOM OCIEJ0BATEILHOCTH HAIIPAB-
JIeHa OT MECTa MOBPEXKIECHHUS, IJI€ OHA TAK)KE UMEET MAaKCUMAJIbHOE 3HAUYEHHUE, K 3a3€MJICHHBIM HEH-
TpaJIsM.

Jnst moBpexieHHs! COOII0IaeTCsl PaBEHCTBO:

* * *

UIII :_(Uzlz +U()Io)a (1)

raeU;, Uy, Uo, L1, I, Io — KOMIUIEKCHl HAPS)KEHUN U TOKOB Pa3IMYHBIX MMOCJIEIOBATEILHOCTEN B
MecTe aBapuH (* HaJl KOMIUIEKCOM COOTBETCTBYET €r0 CONMPSHKEHHOMY 3HAUCHHUIO).

Takum 00pa3zoM, B MECTE aBapuu MOIIHOCTh MPSIMOW TMOCJICJOBATEIBEHOCTH T€HEPATOPOB
AJICKTPUYECKON YHEPTUH KOMIICHCHUPYET MOITHOCTA OOpaTHOW M HYJIEBOH MOCIIEI0BATEIHHOCTEH,
TeHEPUPYEMBIX HECUMMETPHUEH.

COOTHOIIEHUS MEXAY HalpsOKEHUSIMU UM TOKaMU Pa3iWYHbIX MOCIEA0BATEIbHOCTEN MpH
Pa3IUYHBIX BUJAX aBApHil:
onrodaznoe K3:

U ==(U,+Uy); I,=1, =1 (2)
nByxdasznoe K3:

U =Uy I =-1,; 3)
nByxdasHoe K3 Ha 3emuio:

U =0, =Uy; I ==, +1,). 4)

Jns hopMupoBaHUs aNropuTMa OnpeieIeHNus MecTa IOBPEXKISHUS paccMaTprBajach JMHUS
C ABYCTOPOHHUM nuTanueM npu K3 a3 nuHMM Ha 3emiTio (monepeyHast HECUMMETpHUs). DTOT Ciy-
Yaif — yHUBEpCaJIbHBI, TOCKOIbKY TOKU U HANIPSIXKEHUS COJIEPKaT COCTABISAIONINE BCEX MOCJIEA0BA-
TenbHOCTEH. I3MepeHne mpoBOANUTCS C OTHOTO KOHIIA BEICOKOBOJIBTHOH HuM. Ha pucynke 3 npu-
BEJICHA CXeMa PaccMaTpHUBAaeMOM 3JIeKTponepeaadyu sl TOKOB U HaNpsDKEHUH Tpex HocienoBa-
TenbHOCTEH. B cxeme nmpuHsTH cienyromue obo3nauenus: E'n, E" — kommiexcer 3J]C reneparopos,
BXO/ISIIIIME TOJIBKO B CXEMY IPSIMOM MOCIE0BaTeIbHOCTH; Z'ci,Z" i — KOMIUIEKCHBIE COTIPOTHUBIICHHUS
9HEPrOCHCTEM, IPUMBIKAIOIINX K y3J1aM, OTPaHUYMBAIOIIUM KOHTPOJIUpYeMylo JnuHMI0; Z', Z"; —
COMPOTUBIICHUSI IMHUU JI0 MECTa aBapuH; Ry — mepexoiHble CONPOTHBICHUS B MECTE aBapHH, pac-
CMaTpuBacMble KaK CHMMETPUYHBIE SJIEMEHTHl CETH; B CXEME HYJIEBOW IOCIEJ0BAaTEIbHOCTH
Ru0=3R3, rae R; — conpoTtuBnenue Mexay Ga3oil u 3emneil npu 3aMbIKaHUU Ha 36 MITIO.



Mecto ycTaHOBKH
N IIM P3A "liamanT"

Z'ci 7' 7" Z"ci
O—
— > B E—
I'ri I"ri .
i E'r T
U'ri
v

Pucynok 3 — Cxema 3amenienus asekrponepenauu (i= 0, 1, 2)

[To u3BeCTHBIM HampsiKEHUsIM U TokaMm B y3ie uaMmepenust N — U'yy, U', U, 111, I, I'ro
OTIPENIETISAIOTCSI MOIITHOCTHU TIPSIMO#, 0OpaTHOM 1 HYJIEBOM MOCJICIOBATEIBHOCTEH B MECTE aBapHUU:

* * *

S,=U,L=U,I-1,Z,1-R_, ] \2 ; (5)
S,=U,L,=U",1,-1,7Z", I, -R, |1, |2 N (6)
So=U,I,=U0,1,-1,Z',1,-R , |1, \2 ; (7)
TOKI/I B MCCTC aBapI/H/I qepes KOHTpOHpreMI)IC TOKH B y3ﬂe I/I3MepeHI/I$I:
Ii = Gili, (8)
rae Cpi — K03hduuueHT TokopacnpeaeneHus B Touke K3, onpenensemslii B Buze
ZHZ]_
Ci=——— 9)
Z'Z] _j’_ Z"Z]_

3nech Z'si = LisZiyq + Z'i; 2" = (L - L) Ziyg + Z";; L, L; — MONHASA 11MHA JIMHUU U pac-
CTOSIHME OT y3Jla U3MEPEHUS 10 MeCTa aBapuu; Ziy, — yACIbHbIC CONPOTUBIICHUS JIUHUU JUIS pa3-
JUYHBIX IIOCJIE0BATECIBHOCTEN; B NANbHENIIEM IPUHATO Z iy, = Loy,

st cxeMbl IpsIMOM TTOCJIEI0BATEIbHOCTH COOTHOIIEHUE (8) cripaBeyTIMBO TOJBKO JIJIsl aBa-
PUMHON COCTABIIAIOLIEH TOKA, T.€. I

I,=1, -1, (10)
rae [y— Tok nmpealecTByOMEro aBapuu CHMMETPHYHOTO HATPY30YHOT'O PEKUAMA.
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[Tocne cymmupoBanus (5) — (7) u BelieJIeHHs] MHUMOM 4acTH CyMMBbI — PEAaKTUBHON MOIIHO-
CTH, TIOJIYYE€HO B COOTBETCTBUHU C [1] HCXOHOE YpaBHEHUE JIs ONPECICHUS MECTa aBApUU B BUJIE

U'rl (I rl I H) + U'r2 I'r2 + U'r() I'r() _ ‘ I'rl |2 Z'l + I'rl IH Z'l _ ‘ I'r2 ‘2 Z'2 _ ‘ I'FO ‘2 Z'O

Cl C' C'po C' Cl Cl Clpo

=0 (11)

pl p2 pl pl p2

s pacuera paccrostHust 10 mecta K3 o anropurmy (11) HeoOxoaumMo 3a1aBath yeIbHBIE
COIIPOTHBIICHUS JINHUU Z;y, U 3HAYCHUE YKBUBAJIICHTHBIX COIIPOTUBIICHU I IPUMBIKAIOIUX K KOHTPO-
JAMPYEMOl TUHUU SHEPTOCUCTEM, KOTOPBIE MPECTABISAIOT COO0H KOMILIEKCHI.

Jns onnodaszHbixX, AByX(as3ubix, Tpexdazubix K3 o6muit anroputm (11) npeacrasien yact-
HBIMU aJITOPUTMaMH, COOTBETCTBYIOIIIMMU IT'PAHUYHBIM YCJIOBUSIM HECUMMETPHUU:

npu onHodaszHoM K3

I =1,=I,U +U,+U, =0;

Im{IFOI ej(PO [U'rl +U'r2 +U'F0_L K3 Zly}:{ (I'rl +I'r2 ) - L K3 Z()y}:[I'r() ]} = O (12)
¢, = argCro;

npu AByx(dasznom K3, B Tom uncnie u Ha 3emMITi0

L+1,=0I, =0;U, =U,;
IL+L+I,=0,U,=U, =U,;

. (13)
Im{I'lQ ej(P2 [U'r2 - U'rl _LK3ZIK3 (I'r2 _I'rl )]} = 09
¢, =argC,,;
npu TpexdazHom K3
LL=1I,=0;U, =U, =0;
Im{(I''—I')e [U',-LZ,I', 1} = 0; (14)

¢, =arg Cpl.

TouHoe oThicKaHue KopHei B cooTHomeHusx (11) — (14) tpebyer uadopmaruu 06 yaennb-
HBIX COMPOTHUBJICHUAX U O KOMIUIEKCAX COMPOTUBICHUN MPUMBIKAIOIIUX K KOHTPOJIUPYEMOU JIMHUU
sHeprocucreM. CONpOTUBIIEHUS PA3IMYHBIX IOCIEA0BATEILHOCTEH CUCTEM CO CTOPOHBI Y3J1a 3aMe-
pa aBapuiHBIX MapaMeTPOB OMPEACNISAIOTCS 0 OTHOIICHUIO HANPSIKEHUNW U TOKOB COOTBETCTBYIO-
HIMX OCIEA0BATEIbHOCTEH.

CootHomrenust (12) — (14) ucnonb30BaHbl B KAYECTBE 0A30BBIX aJITOPUTMOB MIPHU CO3TaHUH
MPOTPAMMHOT0 KOMILJIEKCA ONPEIeICHHS] MECT OBPEKIACHHUSI BHICOKOBOJIbTHBIX JIUHUMN 3JIEKTpOTIe-
penaun s [IM P3A "liamant". Kommiieke mo3BoJsSET yUUTHIBATh SIEKTPOMArHUTHYIO CBA3b MEXK-
Iy OJIN3KO PacroJIOKEHHBIMU JIMHUSAMH U HATMYHE OTBETBIICHUH OT JIMHUH 3JIEKTPOIIEpEIaun.
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B [IM P3A "[iamant" npu pacuere paccTOSHHUS JO MECTa MOBPEXKIEHUS HCIOJB3YIOTCS

BTOPHUYHBIC 3HAYCHUSA COHpOTI/IBHeHI/Iﬁ " YACJIbHBIX COHpOTHBJ’ICHHﬁ.

XapaKTepI/ICTI/IKI/I q)YHKIII/II/I ONpCACIICHUA MECTA IIOBPCIKACHUA COOTBETCTBYIOT YKA3aHHBIM B

Tabnure 1.

Tabmuua 1 — XapakTepucTUKU GYHKIIMH ONIPEICIICHUSI MECTA MIOBPEXKACHHS

HaunmeHoBaHue napameTpa 3HayeHue
Jlnanas3oH ycTaBOK COIIPOTUBIIEHUS NIOC/IEJ0BaTeIbHOCTEN, OM 0-500
Jlnana3oH ycTaBoOK yJ1€JIbHOTO CONIPOTHUBIIEHHUS NTocienoBarenbHocTel, | 0,0001 — 10
Om/km
JIMCKpEeTHOCTh yCTaBOK COITPOTUBIICHUS TOC/IeI0BaTeIbHOCTEN, OM 0,0001
JIMCKpEeTHOCTh YCTaBOK Y/IE€IBHOTO CONPOTUBIECHUs nociaenoBarenbHo-| 0,0001
creit, OM/KM
JnuHa nuHUN, KM 0-99,99
JMCKpEeTHOCTD 3a1aHus JUIMHBI JIMHUH, KM 0,01

Jlnama3oHbl ycTaBOK (YHKIIMU OIpPEACIICHUsS MECTa TMOBPEXKICHUS yKa3aHbl B TaOmuie 2
(PykoBojcTBo 1o skcrmryaTtanmu. [punoxxenue b. Tabnuma b.3).

Tabmuna 2 - Yerasku OMII

HanmeHoBaHue mapametpa

Pa3smep-
HOCTb

Junanazon
W3MEHEHUS

Hlar
U3MEHEHUS

IIpumeyanue

OMII

X V. JIMHWH HIT

OM/KM

0,0001 - 10

0,0001

Y cranaBnmBaeTcs 3HaUCHHE
YAEIBHOTO PEAKTUBHOTO CO-
MPOTHUBJIEHUS HYJIEBOH MOCe-
JIOBATEJILHOCTH JIJIS 3aIlu-
IaeMoi JIMHUHN

X V. JIMHWHN IIIT

OM/KM

0,0001 - 10

0,0001

Y cranaBnmBaeTcs 3HaUCHHE
YAEITBHOTO PEAKTUBHOTO CO-
MPOTHUBJIEHUS TPSIMOM MOCIIE-
JTOBATEJILHOCTH JIJIS 3alU-
IaeMoil JIMHUHN

X Y1, JIMHUU OI1

OM/KM

0,0001 - 10

0,0001

VY cranapiamBaeTcs 3HaUCHHE
YAEIBHOTO PEAKTUBHOTO CO-
MPOTHUBIICHUST 0OpPaTHOM T0-
Ced0BAaTEILHOCTH JIJIS 3aIlH-
IaeMoi JIMHUHN

R V. JIMHUUA HII

OM/KM

0,0001 - 10

0,0001

VY craHaBaMBaeTCs 3HAaUCHHE
YZ€JIbHOTO aKTUBHOT'O COIPO-
THUBJICHUS HYJIEBOU IIOCIIE0-
BaTEJIbHOCTHU JJIs 3allluIlae-
MOM JINHUU

R V. JIMHUMN. IIIT

OM/KM

0,0001 - 10

0,0001

VY craHaBiaMBaeTCs 3HAaUCHHE
YZ€JIBHOTO aKTUBHOT'O COTIPO-
THUBJICHUS IIPSIMOM IIOCIIEN0-
BaTEJIbHOCTHU JJIs 3allluIlae-
MO JINHUU
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HaumeHnoBaHue mapamerpa

Pa3smep-
HOCTb

Junanazon
W3MEHEHUS

Hlar
N3MEHEHUS

IIpumeyanue

R V1. JINHWAY OI1

OM/KM

0,0001 - 10

0,0001

VYcranaBnuBaeTcs 3HaUCHUE
YAEIBHOTO aKTUBHOTO COTIPO-
TUBJIEHUS] 0OpaTHOU TOCIIe 10-
BaTEJILHOCTHU JUIs 3aluIiae-
MOU JTUHUHU

X CHUCT 1 HII

OM

0-500

0,0001

YcTaHaBIMBaeTCs 3HAUCHUE
PEaKTUBHOI'O COMPOTUBIICHUS
HYJIEBOM MOCIIEI0BATEIbHOCTH
I CUCTEMEI "3a cnuHOK"

X CHUCT 1 III1

OM

0-500

0,0001

YcTaHaBIMBAETCS 3HAYCHUE
PEaKTUBHOI'O COMPOTUBIICHUS
IIPSIMOM ITOCIIEA0BATEIbHOCTH
JUISL CHCTEMBI "'3a ClIMHOM"

X CHUCT 1 OI1

OM

0-500

0,0001

YcTaHaBIMBaeTCs 3HAUCHUE
PEaKTUBHOT'O COMPOTUBIICHUS
00paTHO# MmocIe10BaTeIbHOC-
TH JUISI CUCTEMEI 32 cIMHOi"

R CHUCT 1 HIT

OM

0-500

0,0001

YcTaHaBIMBaeTCs 3HAUCHUE
AKTUBHOTO COINPOTHUBIICHUS
HYJIEBOM MOCIIEI0BATEIbHOCTH
I CUCTEMEI "3a ciuHOK"

R CHUCT 1 T

OM

0-500

0,0001

YcTaHaBIMBaeTCS 3HAYECHUE
AKTUBHOTO COMPOTHUBIICHUS
IIPSIMOM MOCIIEA0BATEIbHOCTH
JUISL CHCTEMBI 32 CIIHHO"

RCUCT 1 OIl

OM

0-500

0,0001

YcTaHaBIMBaeTCs 3HAUCHUE
AKTUBHOTO COINPOTHUBIICHUS
00paTHO¥ MmocIe10BaTeIbHOC-
TH JUISI CUCTEMEI 32 cIMHO"

X CHUCT 2 HII

OM

0-500

0,0001

YcTaHaBIMBaeTCs 3HAUECHUE
PEaKTUBHOI'O COMPOTUBIICHUS
HYJIEBOM MOCIIEI0BATEIbHOCTH
I CUCTEMBI "3a TuHuei"

X CHUCT 2 III1

OM

0-500

0,0001

YcTaHaBIMBaeTCS 3HAYECHUE
PEaKTUBHOI'O COMPOTUBIICHUS
IIPSIMOM MTOCIIEA0BATEIBHOCTH
JUISL CUCTEMBI "3a TnHuei"
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Hanmenosanue napamerpa | Pasmep- | Juanaszon | Ilar IIpumeyanue
HOCTb | U3MEHEHMs | U3BMEHEHUs
X CUCT 2 OI1 OM 0-500 0,0001 YcraHaBInBaeTCs 3HAUCHHE

PEAKTUBHOTO COMPOTUBIICHUS
00paTHOI oCIIeI0BATEIBHOC-
TH JUISL CUCTEMEI '3 TuHuen"

R CHUCT 2 HII OM 0-500 0,0001 YcraHaBInBaeTCs 3HAUCHHE
AKTUBHOTO COTIPOTUBIICHUS
HYJIEBOM MOCeA0BaTEIbHOC-
TH JUISL CUCTEMEI '3 TuHuen"

R CUCT 2 IIIT OM 0-500 0,0001 YcraHaBInBaeTCs 3HAUCHHE
AKTUBHOT'O COTIPOTUBIICHUS
IIPSAMOM IO CIIEJOBATEILHOCTU
IUISL CUCTEMEI "3 TuHueH"

R CHUCT 2 OIl OM 0-500 0,0001 YcTaHaBIuBaeTCs 3HAUCHUE aK
TUBHOTO COTIPOTHUBJICHHS 00-
paTHOM MOCIIeJ0BATEIEHOCTH
IUISL CUCTEMEI "3 TuHuEH"

JUIMHA JIMHUN KM 0-99,99 0,01 YcTanaBnmMBaeTcs AjIMHA
JTUHUU

VYceTaBKM — 3HAY€HUs PEAKTUBHBIX U AKTUBHBIX COINPOTHUBIIEHHUN 3KBHUBAJICHTOB CHCTEMBI
"3a cnMHOU" M cucTeMsl "3a muHUER" (Z'c u Z'"c cooTBETCTBEHHO Ha pUCYHKE 3. CXeMbl 3aMeleHus
3JIeKTpOIIepeaun) 3a0at0Tcsl JUIs MPsIMO, 0OpaTHON U HYJIEBOU MOCIeI0BAaTEILHOCTEH.

PacueTbl 5KBUBaJICHTOB CHCTEM BBHITIOJHSIOTCS ciayk0amu P3A sHeprocuctem, npu 3ToMm Ie-
Jecoobpa3HO MCIOIB30BaTh MPOrpaMMy pacueToB TOKOB KOPOTKHX 3aMBIKaHUH B CIOXKHBIX DJICK-
Tpudeckux cetsax pazpadotku N3] HAH Ykpaunsl, aBTop B.A. KpsLioB.

OKBHUBAJICHTHI CUCTEM MOTYT OBITH ONpEAeNeHBI, KaKk ObUIO OTMEUYEHO, UCXOS U3 3HAUCHUIN
TOKOB M HAIpsI)KEHUH COOTBETCTBYIOIIMX IOCJIEA0BATEIBHOCTEN NPH KOPOTKUX 3aMBIKAHUSAX Ha
HIMHAX MOJCTaHIMM cO cTOPOHBbI ycTaHOBKU IIM P3A u npoTHBONOIO0KHOTO KOHIIA IUHHH, a TAKXKE
cxeMsbl nputeratomeit cetd. TounocTs nokazanuit OMII mpu 3Tom OyneT 3aBUCETh OT KOPPEKTHO-
CTH BBIIIOJIHEHHBIX PaCU€TOB HKBUBAJICHTOB.

JU1s TYIIMKOBBIX PEXKHUMOB 3JIEKTPOINEpEau YCTaBKH SKBUBAJIEHTOB CUCTEMBbI IPUEMHOTO
KOHI[a JJMHUU JIJIsl IpsIMOM M 0OpaTHOI mocie0BaTeNbHOCTeH HE0OX0AUMO 3a/1aTh MaKCUMAIIbHO
Bo3MOXHBIMU 11 [IM P3A. B skBuBaneHTe HyleBO# MOCieq0BaTEIbHOCTH HEOOXOIUMO yUECTh
3a3eMJICHHbIE HEMTpaIu MIPUEMHOTO KOHIIA.
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