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KOHTpONLHO-+ypC0BaR paGOTa AOTHHA CONEPHATS Ceayioue pasaent.

1. Beegerve.
2. PaCueT TOK0 KODOTHORO SaMKHUR

3. 3aura kabenswoii nswm or [T & P

4. 3814472 MEKTDOBHTATENS WM KOHIEHCATOPHOT! YCTaHOSK
5. 3aupra cunosoro TpascdopaTopa

6. Bi60p TPaHCOPATOPOS TokA AN peneliHoi BT

B KOHTPOMHO-KYPCOBOM PaBOTe AOMAHE! BT NPHBEEHS CREAYIOUIME CXEML!

1. cxewa saupTe: KabensHoM sk
2. CXeMa AT 3NEXTDOIBHTATENA W KOHIEHCATOPHON YCTaHOBKI;

3. MOHaR CXEMa 3ALYITL CUTIOBOTD TPaHCHOPHETODa;

4. cxema ABP CEKLMOHHONO BLIKNIONATENA C KPATKHM ONMCaHVEM PaboTsI
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Pacuer peneiiHol SATLI AKNKNETCA & BLIG0pe PaBONMK NAPEMETDOS CPAGATLIEAHHA (CTAEOK) KaK OTASMSHLIX PEMe, Tak H KOMMMEKCHEX
YCTPOTCTS peneiiioii 3aLHTH! MpY COBEHA TPEGOBAHA CENEXTHEHOCTU, UYECTEHTENSHOCTH.

Ha KaXa0M yuaCTKe & OBULEM CRyuae AOMKHA YCTaHABNHEATSCA OCHOSHAR 1 PEsePEHas sauTh. D MEMONS3082HAN JALMT CO CTYMEHUETLMM
'XBPAKTEPHCTUKAINM, VX TIEPELIE CTYNEHH SSIMOHAKOT (YHKLIAA OCHOEHOM. PE3ePEHOT AENAETCA TOMKO NOCTENHAR CTyNeHs.

PaCUET 3AT MPOEOMITCA HAUMHER C HAUGONEE YAANEHHOTO OT HCTONHIKA THTAHIR YHaCTHa

VCTPOCTER peneiHOl AT AOMXHEI OBECTIEWUEATS MUHHMANEHO-SO3OKHOS BDEWR OTKTKNEHNA KODOTKOMO sameikanna (K3) & uenx
COXpaHeHIA GecriepeBOiiHO PaBOTS! HEMOBPEKIEHHOT YGCTH CUCTEMS! 1 OTDEHIEHNR CTENEHA NOBPEKIEHHA IEMENTA CHCTENLL

TI0 BOSMOXHOCTH PEKOMEHIYETCA MDUMEHATS SAUITS! C UCTONLI0ERHVEN Pene NPAMOTO ASTCTEWA W 3ALITH Ha NIEEUEHHOM ONepaTUSHO
TOKe, TaK KaK 370 IDUBOUT K YICUIEENEHHIO YCTPOMCTE
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3.1. OBwme nonoxeHuns

Pacuer T0x08 K3 BLIMonHAETCR & CoOTEETCTENN ¢ [3] 8 0BbeMe, HEOBXOMMIMOM AR B60Da MDUHLYNOR 1 OCHOBHSIX NAPAMETPOB AT

1B UERAX yIpOLLEHAR PACUETOB AOTYCTUMO OTPEAENATS SHANEHUR ECEX BENIIMH AN HRUANBHOTO MoMeHTa K3
2. PacueTs B5INOMHAOTCA 563 y4ETa Nepexomsix CONPOTHENEHMT! & MECTE KOPOTKOTO 3aLIKaHUA

3.1n7 pacueta MapaveTpos CPAGATLIEGHAR AT AOMKHSI GuiTe paCCUATAHS

KaK npaeuno, makcAManskue Toka K3, @ Ana oueskn
YECTEUTENLHOLTH - MAHAMANSHE.
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3. PacueT TOKOB KOPOTKOIO 3aMbIKaHUsi

3.2. PacueT TOKOB KOPOTKOTO 3aMbIKaHWs ANS BLIGOPa NapaMETPOB 3aLLUT IMEMEHTOB SMEKTPUHECKUX CeTn

3.2.1. Onpenenenwe Toxos K3 NP NWTaHMM OT CHCTEMSI GECKOHEIHOM MOWHOCTH

COMPOTHENEHHE CHCTEMI BECKOHENHOI MOLYHOCTH MPHHMMAEM PABHSIM HyK0. ONIPEACTIAEI TOK KOPOTKOTO 3aMBIKaHA Ty
=0 f(¥3-X3).
e U, - MEXayasHOE HaMPAXEHIE HA LUMHAX CUCTEMS,
X - pesynLTUpyiOLEECONpOTHBNEHHE 40 TONKH K3,

3.2.2. Onpenenexve TokoE K3 NpH NMTaHMM OT CHCTEMs1 OTPHWHEHHOR MOLIHOCTH

ECAW CONPOTENEHHE CHCTENL, TUTaHOULEN] TOUKY KOPOTKOTO SBMBIKaHIR, CPBHMTESHO BEAUKO, E70 HEOBXOBMMO YUWTIEATS MpH ONpEREneHM
7ok K3. B 3TOM Cyuae & CXeMy SaMELLEHIR SEOAT CONPOTHENEHWE CUCTEMS! 1 MDHHIHIEIOT, UTO 32 HiI HAXODATCA LIMHS HEHIMEHHOTO HaNPAXEHS.

Tox K3 onpegensetca 10 (3.1) Tofeko Xy, PaCCHUTLIBRETCA C YUETOM CONPOTBNEHA CHETEMS! X,y TE
Xy = Xewem. + Xow (32)
136 X, - CONpOTMENEHWE SNk OT cucTens 40 Touki K3

CucTenma woxer Guims 3anaHa Toko TPexpazioro K3 (5 555 JHa €€ WiHaX, TOMa COMPOTHENEHNE CHCTENL! ONDEAENAETCA O BLDEXEHIK
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Taum =Ue [(+5 ) @3
(CHCTEM MOXET BT 33343 HOLLHOCTLHD KOPOTKOD SAMAIKAHUS (S). B 3TOM Cyiae COMPOTHENSHUE CHCTEMs ONPERETIAETCA N0 BLPAXEHHK:

Kouom = UIS. (34)

TN

3.2.3. Onpenenexwe ConpoTHENeHWA TPGHCOPMATOPOE C GOMLLIMM AUANAIOHOM PerynUPOEaHA Hanpsxenws (PITH)

Ha TpasccopuaTopax Hanprxesen 35kB 1 BLILLE YCTaHABNHEBIOTR BETOMATHIECKHE PETYTATOPS! HAMDAXEHH, KOTOPSIE NDEAHASHANEHS! ANA
07Aep¥aHUR TDEBYEMOTO YPOHR HAMDFHEHUR HA WMHAX HIALETO HanprkeruR (HH) DU SKCIYATALIOHHLIX MIMEHEHWRX HaNPRXEHHA Ha CTOPOHE.
esicuiero wanprkerus (BH).

TIpi PerYUPOBaHI HATPEHNA WSMEHRETCA COMPOTUBNEHUE PACCemHin  TPaHCHOPUATOPa Xy, B OBel cryuae Mpi yieHsweHiN
voxbduLyienTa ToaHcchopIaL (AUp 7z) CONPOTUENEHyE X, YMEHSWIASTCR O CPABHEHIO CO CPEAHIM B10 SHaUSHHEM, 3 NPH yEeniueHin
voxbduLyienTa TPaKCOPIaLM (+AUpr7z) - yeemusasTCa. TTph STOM VSeHROTCA SHadeHin Hanpmxeruli K3 Uyo; no cpasienino ¢ Uy pyog
cooTaeTCTayioUyM Cpemeny nonoxerio PTTH. Kpaiiieny «iyCosoMy» OTEETENEHWIO PEryIMpYEMOi OBMOTKN COTEETCTBYET U s, @ kpaliHemy
«nOCoROMY» OTEETENEHINO - Uy 30750

Onpenenen conpoTuaness TpascdopmaTopa ¢ PTTH, npneeaereie K perynmpyenolt cTopose BH:
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- 2

Xonpop= Unepts Upand (100S,m) ;
Koo = U0 Vsl (100-S )

Ko sizre = Ur a6 Uriae (100 S

8 Uge e 1 U, e OTPEAETAGI 10 Bipa¥EHAAM

78 Uy, - cPERHER HaNpYeHe Ha CTOPoHe BH, KB
Sy yp - HOMMHATEHAR WOLLHOCTS TpaHccbopiaTopa, MBA!
AU'py7z7 OnOBMIHa NOTHOTO AWANA0HA PeryMpOBaHUR Ha CTopowe BH Tpasccbopmaropa, o.e

Conporuanesue TpasccopuaTopa nonyuaem s OM

Ecin HanpRxenne Usgye, gy, PACCHMTAHHOS MO ophyne (3.9), OxaskiacTc Gonsie HanGONSIErD aHaveHis,

Ui o CTEAYET MPUHATS N0 TaBMLLE.

(35)
(38)
(&)

(38
(39

ykasaskoro & 72631, To
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Tabnuua 3.1 - Houuwansste, vauBonsiue u cpediue uexdyghaare ws
STekTpULECHUX Urmeniamix cemes

B 68 &2
) s 105
B w8 70
10 1250 160
50 1720 1540
220 220 2300

Tl OTCyTCTBMM NACOPTHAIX ABHHSIX N0 Uy 3475296 1 U 96X MOXHO DUHATS 10 TaGMLE 3.2,

Tatinua 3.2 - Hanpsesus KopOMKOZ0 SaMeiaHu MPaHGShopHamopoe mpu KDl

=16 15 K
=12 +12 £
= +10 7
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BLNUCTIGHYIE MAKCMMANEHO BOIMOKHOTO TOKA KOPOTKOTO 3aMbkaHA 17, 1,y CTIGAYET MPOMSBOMMTL MPH HAWMEHsLLGH COMPOTMENEHI
TTEIOWET CHCTEMS Xeycryams B MAKCUMATEHOW €8 PEXANE (Sysizze W L 323 anc) W COMPOTHENSHMN Ko 5, BEMICTIEHHOM 1O (36). B
npaKTIMeCKuX pacueTax AR BuGOPA YCTABOK pemeliHoii JAMTHI MoWwwKaoLX Tpancopuaropos ¢ PIH I, .. woxso onpesensms no

BLpaXeHHo

e =Usansan ! (N3 Xewom s+ e+ Ko s ) (310)

186 I,y .o - MAKCHMANBHEE TOK TpexchasHOTO K3 Mpit KOpOTKOM 3abikaru Ha wikax HH TpakccbopmaTopa, npuseaeHHsiii k BH;
Uop ¢ - HOMHGILHOR MEaychazHoe Kanprxeswe cetu BH (rabiua 3.1).

TMpuseperme 1%, .. k Heperynupyemoii cTopowe HH OCywecTRnAeTcR We no cpeaweny KoSbQMUMEHTY Tparcchopuaums, a no
MIHAMGHOMY, COOTEETCTEyHoLLEHY TOMY e Kpalikeny nonXeHyio PITH, NpH KOTOPOM BLIUERAETCA STOT TOK

1y s ron = s o Vsl Unansoon @11

186 I,y a0 - MAKEMATS B TOK TPXEDAZHOMO K3 NpM KOPOTKOM 3aMsikayit Ha LuitHax HH Tpanccpopiaropa, npusepenHbii & HH

MUKMMansHeIii TOK KOPOTKOTO 3aMulKaHUA 1'%y s CTEAYET BLMMCTATH NP HAUGOMBLLEM COMPOTMBNEHI CHCTEMSI Xoyom v B
MIHAMGLHOM B8 DEXUME U HaUGONLLLISH CONPOTURNEHAN TPaHC(OPMATOP, BLACTEHHOM 10 (3.7).

1umen = Uneson /(B (Xews e+ Ken+ Xonp e ))» @12)
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186 I, 15, o - MAHUMETsHBI TOK TPEXCaZHOTO K3 NIpH KOPOTKOM 3aMsikanutin Ha witkax HH Tpanccpopmaropa , npesentiii k BH.

Tpusenerue 7, . o, k Heperynupyemoit cTopose HH CrIeayeT OCyWECTBNATS ¢ MOMOLLSI0 KOSMHLYIEHTa TPaHCHOPMALYH, NPH KOTOPON
ssuvCTRETCR 3TOT TOK

”, -

xaasee = 1w samon Usiare o Unoseroe. (313

186 I, 115 - MMHMMANBHEE TOK Tpexca3HOTO K3 Pt KOPOTKOM 3aMbikaHuM Ha wiukiax HH Tpakccopmatopa, npuseaenHsiii k HH;
Ui - MaKCHUBNHOE Hanprxesue wa BH, paccuuTansios no chophyne (3.9), Ho He Gonee, uew & TaGme 3.1

MuktansHeiii Tok ayxcharoro K3 77, . yipolyenHo Beimcnzerca no dopiyne:

1B =310 12 (3.14)




image15.png
4. PeneiiHas 3aliuTa NMHUIA anekTponepeaayn

4.1. OBluMe NONOKEHNS M0 MPOEKTUPOBAHMIO PEMEMHOM 3ALIUTLI BOSAYLIHBIX U KABENbHBIX MMHUA B CETAX
Hanpsixetem 6-10 kB

a5 ik 6-10 KB ¢ 30TMDOSHHOT HETPaNSo (B TOM UWICTE U C HEATPANSHO, 3a3EMIEHHOTT UEPEs PEAKTOR) AOTHHAI BT MPEAyCHOTPEHS!
YCTPO/CTEa peneiiiof 3aupiTs! OT Horodsaakex K3 1 OT saMeikaMi Ha JEMTIO.

Saupy or uHorobaskeix K3 CrenyeT npeayCUTPMEATS & AsyXdhasHOoM WCTIOTHEHMA W BKTHOUETS & OZHiH 1 Te e thadki N0 Ecell CeT AaHHOrD
HanpRKEHNR ANA OBECTIENEHHA OTKITKHEHNA C BONLUISH BEPORTHOCTSI0 TOMLKO OHOTO MECTa NOSPEXASHIA DU ASOTHLIX SAMSIKAHWRX HA JEMTI0
VCKITHOUEHR HECDaBATSIBEHUR SAILHITL! MPU ASOHSIX SAMSIKaHWRX B (DA3AX, e HE YCTaHOBNEHS! TPaHCOPUATODS TOKA.

Ha OZMHONHLIX TWHURX ¢ OIHOCTOPOHHWM MVTaHHEN OT UHDrOGasHeix K3 AOMKHA YCTEHABNMEATCA, KaK PAEUNO, ASYXCTYNIEHIATAR TOKOBAA
3a1LIT2, NePEaR CTyNeHs KOTOOJi BLINONHENa & BWAE TOFOEOTi OTceukst TO, a BTODaR - & BUAE MAKCUMANSHO TOKOZ0M ATl MT3.

3aUTa OT OIHOGEIHLIX SMEIKEHHT HA JEMIH0 AOMAHA Bs BSIMOMHEH B Ege
« cenexTuSHOT (JCTaHABNMEAIOLIEH NOEEXTEHHOS HaNpaEeHMe), ASTiCTEyIuel Ha curHan:
- cenexTuSHO/ (yCTaHASNMEAIILE MOBPEXIEHHHOS HAMPAENEHE), ASTCTEYIUIEN Ha OTHTIGHEHHE, KOIa 3TO HEOBXOZMMO N0 TpeGoEaHAI

GesonackocTh.

3aUpTa AOMKHA BT YCTAHOENEHE Ha ECEX TMHARK IMEKTOMECKI CER3ZHHOT CETH CO CTOPOHS! MUTHUR
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4. PeneiiHas 3aliuTa NMHUIA anekTponepeaayn

4.2. PacyeT MaKcMManbHOWM TOKOBOW 3alMTbl U TOKOBOW OTCEYKM

1A ST P, WMEROLLYIX BIKTONETEITH ¢ MDY XHHHSINI W NDYAVHHO-TPY308LIMM MDHSORAMMH, MAKCHHAHYIO TOKOBYHO SALLYTY H TOKORYHO
OTCEUKY MOXHO BHMOMHATS Ha BCTPOEHHSIX & NDHBOA ESKIWMETENA Penle NAMOTO ASHCTEMR THa PTB, WMEKILETO OTpaHUMEHHO sasncummyio
'XBpaKTEPHCTUKY BHIAEPKH EpEEHM, U pene Tuna PTM MTHOBEHHOTO ASTICTEA. H2CTO PUMEHAIOTCA Take pene Tvna PT-85 (95) ¢ nenons3osanem
CXEMI C ICUHTUDOB3HUEM KATYLLKN OTKNKNEHNR. B KYECTEE KATYIIEK OTKMKMEHUR & STOM CMYuae WCTOMb3IOTCA SCTPOGHHSE B NPHEO
BLKTIOUATENA Pene NPAMOTO AeiicTawA PTM. ECT AT, SMONHEHHSIE Ha YKAIaHHSX PENe, He Y/A0BMETEODROT TDEGOEaHIA Uy BCTBMTENLHOCTH
6LICTPOREIICTEWR MOXHO MPUMEHATS ADYTHE CXEM! 1 pene.

Tl HaNMuMM BLIKTHOUETENEN ¢ SMEKTOMETHATHSIMM MDUEORAMN SBUYITA OBLIHO BHINOTHAETCR HA BLMDAMIEHHOM OMEPATHEHOM TOKE C
venons30eaHew pene Toka Tvna PT-80 (MT3 Ha uHayKLOssOM anewesiTe, TO Ha SNEKTPOMATHHTHOM SeweHTe) Wi pene Toka Tvna PT-40 u pene
DEMEHM ¢ HEIABMCHMON XaPaKTEPCTKOM BSIAEPHKI EpEMEHN

Tox cpabatuizanin MT3 I, ONpEAENAETEA M0 BipaKeHo:
Tes = Loas sare Fome Ko Ko “n

78 Ly e - MAKCHMaNS It PABOUHT TOK Tk,
Ky - KOSPODULEHT OTCTPOMGH;
K, - oomHenT camoaanycka;

¥ospiupenT s0sepaTa.
K, ONpeenAeTes THMOM MpuMEHAEMX pene
Ky TPHHMMAETCA paSHEM 1,1-1.2 npi verionszoeas pene PT-40 u PT-80, u 1,2-1,4 npw wenonssosawum pene PTB.

Koacpwuert K ANA Mk, MMTAOWYX MPOMBILNGHHYIO HATDYIKY WIH SHENOTMMHYIO eif (CEMbCKOXOAICTEHHSIE KOMIMEKCH Ha
. MPOMBILLNEHHO/ OCHOBE), MOHO OIPERENVTS N0 hopHyne:
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K=1

= Ullps eI+ 0.4), “2)

e I, - ToK TpexchasHoD KOPOTKOTD 3aMIKAHWA B TOMKE CETH, K KOTOPOIi MIOAKITIONEHa HATPY3Ka ¢ GOBLLIM KOMYECTBOM ABMTATENeil

Mpn paznensioii paGote asyx nukwti (K1 u KI2) ¢ yerpoiiceom ABP Ha ceronHom eskmiodarene i aeficTewn ABP (ABP PII) nocne
oTKnHoeHMR 0Ol W3 Hiix (vanpunep KIT2) GeaneicTene MT3 ocTasuweiica s pabote mukui (KITT) Gyaer oBecneuero ei60pom ToKa cpabatuieasitn
saupm

ez a1 = Kome (R Ipas siane 22 = K ome Tpat uare 1) Ko “3)

7 Ko = 1516 - KoSpbUienT, yunTsisaiouyi yeeniuenme Toa 0 i 11 13-38 NOWAXEHHA HAMDRXEHUA NPH NOZKTIOUEHAN K Hell

3ETOPUOSHELLMXC ABHTaTENel, pasee MMTaswIXCA O 12
32 pacueTHIA NPHHMHASTCA HANGONLLI TOK CaBATSIBEHUR SAILYITL, MonyesHLi Mo euipaxersn (4.1) n (4.3)

1175 MT3, BLIMONHEHHSIX Ha NIEPEMEHHON ONEPATHEHOM TOKE 110 CXEME C ASLLIYHTWDOSEHHEM SMEKTPOMATHITOR OTKIIoueHHA (30) HEoBXOmMIO.
wToGi ToK cpabaTuiean pene lcp Guin Gobue, uew Tok cpaGarhieanna 30 BOMOKHOCTS NDHMEHEHHA CXEMS ¢ ASLYHTWpOEAHMEM 30
IDOBEPAETCA N0 TPEM YCNOBMAM

1. Cornacosatiue ocHoBHuX pene ToKoskx sauT (PT-85) ¢ 30:
12 Eome 150+ TuardKr @
Koy = L2-14;
1, 50 - ToK cpabaTeisaua 30, pasHeiit 5 A (PTM) wnu 3.5 A (307.):
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g, - TOK HaMETHINHBSHAR TPaHCPOPUATOpA ToKa (TA), paskeii 0.6 A;

Ky xocbdpupient pacdhopmaLyi TA
2. OBecneveniie HagEXHOT PGOTH ACLLYHTUPYHOUYIX KOHTAKTOS PT-85:

I%, e K /RSl = 150 A, (5)
16 I,y g - MaKeMANLHLIE ToK K3 B MecTe yeTanoskn MT3;

R, - voadcpuuptent cxemt 8 pexume TpexcpaaHoro K3.

3. Oreyrerame sosepara konrakToa pene PT-85, PM1-341 nocne AetuyHTuposasia 30:
Tep = L) ZK o Ko Lo, 8)

8 1, - ToK cpaBaTisaiia ASLyHTVPYIoLero pene;
2
K, = (0.3-0.4) a5 snextpomarmuTHoro anewmera PT-85;

K, =04 an7 pene P1341.

Bpeus cpabariean MT3 BGAPAETCR W YCTOBMI CENEXTHEHOCTH SBLUMTEI W TEPMIYECKOTi CTOMKOCTH 3aILMUENOr anevenTa. Bpeun
CpaBaTIEHNA NOCTEAYOULEN SaLTL! (PACTONOXEHHOT GILKE K HCTONHUKY MUTHUR)

fes pes, * 41, @7

fes noca.

TR f3 npes, - BPEUR CPaBATHIBAHNA MDENYLIEH ST
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4t - cTyneHs cenexTUBHOCTY NpuHiaeTcA pasroii (0,4-0,6)c ANA 3aUT ¢ HesaBMCHIMON XapaKkTepucTUKoi Beigepxu epemern 1 (0.6-0.7)c ana
SAILYIT ¢ OTPAHUMEHHO SABHCMON XAPBKTEDHCTHKOF

KothMuAeHT uyECTBITensHOCTH saupTer

PO CA “8)

188 I, 5, - TOK ABYXHa3HOTO K3 B KOHLE SAULMLIAEMOTO YHACTKA CETH B MYHMATISHOM PEXUIAE;
K, Aomxen GuiTs He wewee 15
Tox cpaBaTLIEaHNA TOKOEOH OTCEKiH BLIGUPAETCA 10 YCTIOBMIO OTCTDOViKI O MAKCHMANLHOTD ToKa Tpexcpaskoro K3 & Kosue mukin:
Iy = Ko, e “9)
Pexomenayentie aHaseHA KoXpMMeHTa OTCTPOM AnA TO Ge3 BLIASpHN BpeMeHM MpHB.aeHs! & TaGmLe 4.1
Tabiuuz 4.1 - Koagbdbuuuerms: omempoiiu Ky, dna moxossix omoesex

P40 1314
P20 16
™ 16
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[N TOKOBEX OTcevek 663 BLIASPHEK BPEMEHM, YCTaHABMMBAEMLX HA MMHMAX W BuINOMHAKLX CAYHKM AOTOMHMTENSHLX 3BT,
OPUMUIEHT WYBCTEUTENHOCTH AOMHeH Boimo okono 1.2 npn K3 8 MecTe yCTaHoSKH OTCedn & HauGonee GRaronpHATHOM N0 YCTOEMO
UYBCTEUTERLHOCTH eI
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5. PeneiiHas 3aluTa anekTpoaBurarernei

5.1. OBliMe MONOKEHMS MO MPOEKTMPOBAHMIO 3AlUMT ACHHXPOHHBIX M CMHXPOHHBIX SMEKTPOABMraTeneit
HanpsixeHyem Bbiwe 1 kB

Ha 3nexTPOABHTaTENRX AOKHS! NERYCMATDMEATLCA SAUTSI OT MHorothasHuix K3 U 8 CRyuaRX, OrOBOPEHHLIX AaNee, JaLYTa OF OHOhasHEX
3aMLKaHWT Ha SEMMI0, JAUYTA OT TOKOE NEPENY3U U SAUYITA MAHWMANSHORO HAMPRYEHMA. Ha CUHXPOHHLX AMEKTDOJBHTATENAX, KDOME 3TOT,
ROHsa NPEAYCMATPHEATSCA SAUTA OT ACHHKPOHHOTO DXV, KOTODER MOXET BTs COBMELLIEH C 3AUYTOM OT NEperpy3iu.

In sauyimsi anexTponewraTene oT korodhaskux K3 f0mKHa MpeaycmaTpHEaTsCA

1. Toxosan onmopenelian oTcedKa Ges BLIEPKIA BEUEHN, OTCTPOSHHER OT MYCKOBLIX TOKOS NPH BIBEEHHSIX NYCKOBSIX YCTPOICTEAX, C pene
TIDAMIOTD WM KOCBEHHOO ASIICTENA, BETIOUEHHOTD Ha PASHOCT TOKOS AByX chas - 473 SNEKTROASHTATENeli MOLLHOCT=0 eres 2 MBT:

2.ToKosaR AsyXpeneiiuaR OTCedKa Bes BLIIEpXIA EEMEHN, OTCTPOSHHAR OT NCKOBIX TOKO NP BHIBEAIEHHLIX MYCKOBLIX YCTPOVCTEGX, C pene
AIDRIIOTD WM KOCBEHHOTO AEVHCTENA - ANA MEKTPORBHTaTENe/i HOWHOCTsH0 2 MBT 1 Goree, umerolLyix ASTCTEYIOULYH0 Ha OTKIIIEHWE SALTY OT
OnHOGaGHLIX JAMSKaHITT Ha JEMTIO, @ TAKKE AR ANEKTPOBHTETENE MOLHOCTSO mewee 2 MBT, kora sauprma no n.1 He yioanereopser
TDEBOBHMAM YYBCTEUTENSHOCTH WK KOTIR ABYXPENEiiaR OTCEuKa OKa3LIBAETCR LENECO0BPasHOM N0 HCTOMHEHHIO KOWMNEKTHO 3AYTL! W
MIDUIMEHAEMOTD MPUEORA C Pene MDAMOTD ASHICTENA

Tl OTCYTCTaNN SBUYTLI OT JaAMSIKAHW HA JEMTIO TOKOSAR OTCEUKa INEKTPONBMTATENe WOLLHOCTLH0 2MBT 1 Gonee AOMKHa BLMOMHATLCA
ToexpeneiiHoi ¢ TP TPACOpMTOpaM TOK.

3 npoponsHan AuddeperyansHan TOKOBAA 3ALWTA - ANA ANeKTpopsWraTeneii mowmocTsio 5 MBT u Gonee a Tawxe w Wa mswratenax
MOWHOCTS0 Meee SMB, SCni TOKOBAR OTCENKa He OBECeNMBAET 330aHHO WYECTBNTEMHOCTH, NPOAONEHaR AUDIALYTE JEUTATENS NpK
AN Ha HIDC SBULYITLI OT S2MLKaHIT HA JEUITHO AOTKHA UMETS ABYX(DASHOS UCTIONHEHE, 3 NP OTCY TCTEW STOM SALUTL - TPEXhaHOE,

3aupa oT opHOGEILIX SAMLKEHW HA JEMIIO AR MEKTDOJSHTTENEI MOWHOCTSI0 A0 2 MBT AOMKHa MDEAYCMATDMEATSCA NP TOKaX
sausianun Ha sewnio 10 A v Gonee, a AN 3nexTPoREMTaTened MouHoCTo 2 MBT u Boes - Npn ToKax 5 A u Gonee.

oK CpaBaTLIBaHIR 3aUHTH SNEKTPONSHTATENS OT SAMSIKAHHA HA JEMITHO AOTKeH By He Gonee:

« A 3nexTponeuraTeneli MowpoCTei0 40 2 MBT - 10 A
+ ANA 3nexTpoABMraTENeii MOWHOCTL0 Bonee 2 MBT - 5 A
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3aupmy cremyer ssmOMHATH Be3 EIEKIM SDEMEHN C WCTOMLI0BAHASM TPAHCOPUATODOB TOKA HYMESON MOCMEOSATEMEHOCTH,
VCTaHOBNEHHEIX, KaK NDaEHAO, & PY.

3aupTa A0MmKHa AETCTE0EATS Ha OTKIUEHHE ABMTATENR, A y CHHXPOHHSX ABHTATENe/i - TaKKE Ha YCTPORCTEO ATT], €CTH OHO MIDERYCMOTPEHO.

3aupTa OT MeperpyaKA AOMKHA MPERYCHATPUBATACA WA ANEKTPOSMIATENAX, MOJSSPACHHGIM TEXHOMOTWYECKAM NePerpyaram, U wa
anexTpoRUTATeNAX ¢ 0COBO TAXEMIMM YCTOBUAMA MYCKa W CaMO3ANYCKA (IMWTENSHOCT MDAMOTD Nycka HenocpeacTeenso o1 cemn 20 ¢
1 Banee), neperpyaKa KOTOpLIX BOSMOXHA N UPESIEPHOM YBETIIEHHN NTYCKOBOTO NEPHONa SCNECTEWE MOHIKEHAR HAMDRAEHUR & CeT.

‘3aUTY OT NEPEPY3KY CEAYET YCTaHASAMEATS & OZHOT (hase ¢ SABNCHIOT W HESBBUCHMOTi OT TOKa BLIIEPKOTi BPEMEHH, OTCTPOSHHON OT
ANWTENsHOCTH MYCKa 3NEXTPONSUTATeNEl B HODANBHSIX YCTIOBHAX M YCTIOBHAX Camo3anycKa nocre Aeiictana ABP 1 ATIB.

Ha 3NeXTPOASUTaTeNAX. NOTSEpHEHHSIM TEXHOMOTWHECKIIMA NEPErPYSKaM, SALUT, Kak MPABWTIO, JOMHa BLINONHATLCA ¢ ASTCTEMEM Ha CHTHan M
‘3ETOMETHYECKYH0 PaIDYSKY MEXBHUIME

TleficTaie SaUHTSI Ha OTKTKMEHUE SNEKTPOASHTATENR AOTYCKAETCH

- Ha INEXTPONSWIATENAX MEXGHNGMOB, AR KOTODSX OTCYTCTEYET BOSMOMHOCTS CBOSEDEMEHHON pasrpyskn B63 OCTaHOSa, WM Ha
anexTpoRsUraTenFX. PaBOTAIOLLYX Ge3 NOCTORHHOT OBy ¥UEAIKLETD NepCoHan;
« Ha 3NEKTPONEUTATENAX ¢ TAXENLIMA YCTIOSHAMM MCKA U CaMOTANYCKa.

‘3802 CUHKPOHHLIX ABUTATENli OT CHHXPOHHOTO PEXUMA MOKET OCYLIECTENATSCA C MIOMOLLSH0 PeNe, PEATIDYIOLIEND Ha YEEMIHUEHUE TOKA &
06MOTKe CTATOpa; OHa AOMKHA BT OTCTDOEHA 110 EPEMEHM OT NCKOROTO PEXWIa W TOKa NpW ASTCTEMM DOPCHPOSKH B3y HACHUR

3aUTa, KaK PAEHTO, AOIHHA BLIMOTHATSCA C HESABHCAMOT OT TOKA XaPAKTEPHCTUKO/ BSIASp KN BpeMexi. [IONYCKETCA MPUMEHEHHE SaLTLI
© SaBUCHIONi OT TOKa XaPAKTEP/CTUKOTi BLASPXA BpeMedi Ha anektposswratensx ¢ OK3 Gonee 1, a Take i APy cnocobos 3aTe
OBeCreuHBaIOLLYX HATEXHOE AETCTEME SALYITS: NPH BOSHIKHOBEHUN SCHHXPOHHOTO PEXUA.
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lInn ofnerieswn yCnoswii SOCCTAHOENHWA HANPAXEHAR nocne OTimiouewnn K3 u oBecnevewun cawosanycka snextponwratencii
OTEETCTEEHHEIX MEXEHUSHOB CTIEAYET NPERYCITPHERTS OTKIKOMEHHE SAUYITON MAHAMANSHOMD HAMDRKEHNA SMEKTDOISHTATENE! HEOTBETCTBEHHLX
MEXHUSMOS CYMUZDHOT MOLLHOCTE0, OTIDEAEAEMOT BOSMOXHOCTAHM WCTOUHMKE UTZHUR U CETH M0 OBECTIEUEH Mo CaMOTaNyCKa.

'BiepKKa BPEMEHI SALITS! MMHUMATSHOTD HANDAYEHIR AOTKHA BLGHPATSCA & Mpegenax 0,5-1,5 ¢ - ka CTyness Boniiue epeivenn AeicTana
6LICTPORETICTEYOUYIX TOKOBSIX AT OT HOTOthasHux K3, @ YCTASKi 10 HAMPRKEHWIO A0S GLiTh, Kak NPAEUNO, He Baiue 70% HOMMHANLHOTD
HanpRKeHn
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6.2. BoiBop ycTaBok cpabaTbiBaHs 3aWMT aneKTpoaBMraTenei

5.2.1. Pacyer ToKoBOW OTCeuKH

Tlepauuii TOK CPaBATLIEAHHR OTCEKH OTCTPAUEAETER OT MYCKOBOMD TOKA SMEKTPOABHTATENS N0 BIPaXEHHI:
Ies = Kome Koy 1)

7 Ko - KOIDOUMEHT OTCTOONKM, YUNTLESIOLA OMAMO AMEPUOMIECKX COCTABNAIOILYIX & TOKE PENe MpU MEPEXORHLX PEXIMEX ElLE
FOTPELLIHOCTH pene  HEoGXOmUILIi SANAC, €70 JHAUEHHA A TOKOBIX OTCeNeK Ha pene PT-40 npikuaIoTCA 1.4-1.5 AnR acHXpOHHSX ASHraTeneii u
1.7-1.8 2R CHXpOHHLIX ABUraTenei. ECnin TOrOEaR OTCeuKa peanizoeana Ha pene PT-80 wni PTM, 70 K e = 2.

K- KDATHOCT NYCKOBOD TOKG:

I, - HOMMHENSHSI TOK SBMraTENR

Tox cpaGatuizaun pene Iy

Ip

KKy ©2)

rae K% . - xoacpdpument cxewsi 8 pexsiite TpexcaaHoro K3, npy BKiovenii perle Ha (hasksie ToKt paseH 1, a MPH BKIIOUEHHN Pere Ha PasHoCTh.
Toxos paser \f3

UyBCTBHTENLHOCTb 0TGN OMPERENASTCA 0 BLIpEEHI

Ko=) vl lep 3)
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186 1% 1 10 - BTOPMAHBI TOK ABYXCacHOTO K3 Ha BLIBOAGX ABMTATENA MPH MUKMIATSHOM PEXUME TUTAIOLSH CUCTEMb.

KOS(UUAEHT UYBLTBUTENHOCT OTCEKH OAHOPEN@/HOI CXelsl OnpeReneTca npu Asyxhaskon K3 Mexay asali & 0ZHOM W3 KOTOpIX HeT
TparcopuaTopa Toka. B SToM Cnyuae TOK & pene B 48a pasa Messiue, uew npi K3 mexay dasam ¢ TpaHcchopuaTopam Tokos. B asyxpeneiion
Cxewe ToKn & pene opvHaKoss! nph AByxcbasHeix K3 uexay niobuii chasam. Inauenme K., AOMKHO BuiTs He MeHee AgyX

5.2.2. Pacuet andppepeHuMantHoi TOKOBOH 3aumTsl

Tlepeymasuii ToK CpaBaTEHNA AUASAILIITL C NPUMEHEHMEN pene Tuna PHT-565:

les = Kome Lo Ko To e (54)

e Kype

Tuy - ToK HEBANEHCA 8 0.€., AT CXEM! HENOTHAR 38€30A - HENOMHaR 386318, oy = 0,37 AN CXEMbI 38631 - 38308 T = 0.3

Hieno eiTkos paGoued oGuoTH pene:

Fop/lp = 1007,

@ppace = - )

Fop =100 A~ MC cpaGaruisatuus pene Tvna PHT-565.
117 YCTaHOBKI Ha KOUMTATODE pene S5GHPAETCH LIETIOR WICTO BUTKOB P, BNVKaliluee MeHsLIee K 1P pac.

TMposepka uyBCTBMTENLHOCTH AWGHSALTSI MPOMSBOMUTCA NPH TEX ¥ YCMOBHAX, UTO U TOKOBOW OTCeuk, Kora npn Asyxcpasvom K3 wa
NMHEIHLIX BLIBOJAX OBMOTIN CTATOPA B PENe NPOTEKAET HAUMEHBLLMI TOK.
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K= 1Y, o0,/ 10022 (56)

5.2.3. PacHer SauTh OT 3aMbIKaHWii Ha 30 OBMOTKH CTaTOpa
3aupTa OT aMEKaHUTI Ha JEWTHO SNEKTPOREMTaTENeH: HanprKere 610 KB, PaBOTAIOLAX B CETH C HI0MMOBEHHOM HEHTPATLID, BLINOTHAETCH
€ NOMOLYEH0 OZ#OrD perie Twna PT3-51, NOBKTHOHEHHOMD K TPHC(OPMATOpY TOK HyMea0i nocneaoeaTenkHocT (THI) Twna T3, T311, T3P B cryuae,

KOTIa MWTAHWE ABWTETENA OCYWECTEMAETCA MO ASyM NApANMEMHLM KaOeNAM, ETOpudHse OBWOTKN THI Ka¥10rO KaGenA COSMMHMAOT
0CEAEA0BATENEHO U MOBKTIONGIOT K OLHOMY Pene.

o cpaBaTLIBaHIR 3aUTH: BLIGUDAIOT 3 YCTOBUR HECPAGATIEHH SALLHTSI D BHELLIEN OBHOAIHOM JaMIKaHUM HA JEMT

Tz = KomeKsTe. 67)

7 Ky = 1,213 - xoadpepiuent oTcTpoiicn

2.5 - KOXXMUIEHT, YUUTIEZIOUE GOCOK COBCTEEHHOTO EMKOCTHOTD TOKA & MOMEHT SEUTaHH YT,

1, - yeTaHOBMELLEECR HauEHHE COBCTEEHHOTO EUKOCTHORD TOKa JALMUIZENON NPHCORTHEHIR

uadente I, ONPSRENAETCA KaK CYMMA EVKOCTHLIX TOKOB ABMTATENA A W MMM Icn oT MecTa yeTaroskn THI Ao nvmelive ssisonos
Aewrarens

L=let Iy (58)
CoBcTaesHui eMKOCTHOT Ok aneKTpogaATaTens:

Lo = 2743 Co U 3 (59)




image27.png
Inavesme I, 10 (5.9) NONYUEHOT B BMMEPaX, ECM HOMUHANSHAR UBCTOTa CET 4 SLIPAXEHA 8 EDLAX, EUKOCTS (ast cTatopa Cy - & diapanax,

2 HoMUHANHOE HanpReHUe AsuraTens Uy - 8 sonsTax
Tl OTeyTCTawM CaeaeHii 3380012 MaTOTOBHTENR ANA NPAKTUNECKYX PACUETOR EUKOCT chadki CTATOPA MOXHO OMPEnensTs
= TR HERHOMOMIOCHSX CUHYPOHHLIX ASATATENEH 1 BCHHXDOHHSIX C KOPOTKOSEMKHY TSI POTOPON

C5 = (0,0187-5,109/(1,2- [T, @+0,08 Up).

06 S, - HOMUHENEHER NOMHaR MOUHOCTs ABraTens, MBA:
-

~HOMMHaNHOE HanpKEHHE, K]

+ ANA OCTANkHLIX ANeKTpOBUraTenel
Cy=40-5,7410°5/3000-(U,, + 3,60, 13),
TR 11, - HOMVHANEHAR CKOPOCTS BPELISHIA POTOPA, OB/MUH.
[EMKOCTHOM TOK KaBENHOI NAHMM /eN MOHO paceuuTaTs, A

Tea=LoLm

e I, - yAEbHAIR EUKOCTHOM TOK OBHODEIHOTO SaMBKaHHR Ha semio (1abna 5.2), Alk;
L - anwea nasam, o,

(5.10)

(511)

(5.12)




image28.png
m - uncno kabened B NN,

Ecin L5, Buimcriensioe 0 hopiyne (5.7), OKEXETCA MEHSLLE MAHHUANSHOTD SHaJEHWR, YKESZHHOO & TaNMLE 5.1, T0 I,; CReayeT MpUHATS o
Tabnie

Tabrua 5.1 - MubUMansHe(E U MaKCUMATLHEIR MoKy
Tan 065336 12568
Tam 08326 106635
TP 0938 12662
Tsen 081417 13478
Taﬁmlﬁ 5.2 - YoenHeie emoomAsie mok Wﬂuﬁ"@mﬂnﬂ sewso_xabened 6-10 kB, Ali
0 (5 - s &2 10
e 037 052 120 L) 11
2 046 oe2 150 11 13
s 052 o068 185 12 14
) 059 o 20 13 16
o o 08

T onpeenesn OKOHIETENHOT YCTBKM Pene, NofTiauenHoro k THTT & KPY, HeoGXomiMO MOMHITS, 4TO TOK CpaBaTIBaHR ST MOMHEH
BhiT HE TOMBKO € OMPEAENEHHEIM JANACOM MEHBLLE ONACHOM ANA 3NEKTPOABNTATENeR ToKa (10 A -MOLHOCTL! 40 2 MBT 1 5 A - MoLHoCTs 2 MBT 1
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Gonee), Ho 1 obecneunsaTs UyBCTBUTENLHOCTL SAUMTSI MMM, NUTaMOWeIl ABuraTens. 3Ty TpeGosanA & ceTn Bes KOMNEHCaLI BMKOCTHOTD Toka
SAMLKEHUR Ha 3EUI0 BLIONHAKTCA NPH YCTIOBHAX

K= ey - 1122 (513)

Ecan yenosna (5.13) He BSMOTHAOTCA U3-3a GOMLOTD COBCTBEHHOMD EUKOCTHOTO Toka Mk, To THIT Creayer nepexecTn K muHelikei
LIB0AM ASUTATENA U PACUET NOBTOPHTS, Npukfas 1, = Iy

5.2.4. PacieT sauTL1 0T TOKO NeperpysKH

oK CpaBaTLIEaHIR 3aUHTH OT NIEDETpy3KI ONPERETAETCA 10 YCHOEW OTCTRONKH OT HOMMHANSHOTO TOKA ASUTATenA 1,

KomeL/Ks, (5.14)

70 K e = 1,05 npi AeiicTain saupre va carvan;

K,

ome = 1112 - npi feiicTemm Ha oTvniouene.
'BiIEpKKa BPEMEHM SBLLT OT NEETPY3Ki 1, BHOHPETCA U3 YCTIOSHA HAEXHOTO HECPAGATLIEAHHA NPH NYCKE WM CaMOsaNyCKe ASvraTen

Tes = Komely (5.15)

e Ko = 1213,
£~ BEVA NyCKa ABUTATENA, He MOANEXALETO CAMOSANYCKY (W SPEM CAMOSANYCKA ABMTATENA ¢ CAMOTANYCKOM).

5.2.5. PacveT 3aMTL O ACHHXPOHHOTO PeXHMa
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=112

oK CpaBaTLIEaHIR 3AUHTE OT SCHHXPOHHOTO PEXIMA BLIGHPAIOT 10 BHIPEXEHHI (5.14) C yueToM K e

Bpets AelicTaw CTyneHH AT, ASHCTEYIOLISH Ha NEPESOT CHAXPOHHOTD ABWTATENA & BCHHXPOHHLI PEXuM Ges B0sByXaeHA H Pasrpysky
MEXHI3M, NDMHUMAETCA Ha CTyEH: CENEXTHEHOCTH GO BPEMEHI OTKTIONEHI KOPOTKIX SEMIKaHWI & CETH, CONPOBOKBIOUXCA NpOTEKaHIENM

Toka T2 I, WO He evee 1,5 . Bpewn AeHCTaNA CTynewM 3aUMTS), AETCTBYIOLSH HA OTHTIONEHVE, ONpeaenAeTcs o (5.15)
BpeiR S038DaTa MPOMEXYTOUHOND Pene, OGECTEWISAIOLEND YCTOMAE0E ASTICTEE JALWITH NP KONEBAHMRX TOKa CTATOpa & ACHHXDOHHOM
DeUMe, MPHHAMAETCA HAHGOMLLLIM BOSMOXHSIM ATA AaHHOTD Tna pere (PT1-252) 7, = 1114 ¢
5.2.6. PacHe SauTL! MUHWMANLHOTO HANPAXEHNS
‘38UTa OT NIOTEPH NVTaHHA BSMONHAETCA OBHO TDYANOEOT (OZVH KOMMNEKT SUITS HA HECKOSKO NPHCOSIUHEHHT)

Ec AR aneKTDOLSHTTENA CaMOSANYCK NPEAYCUATHEAETCH 1 OBSCTIEWEAETCA M MHOBSX PEANsHAX PEXMIEX (EPEM NEPELER MUTaHUA
£). TO MEpEUHOE HAMPRXEHME CpaBATLIBAHU

Vs = U/ (KomeKs). (5.18)

'Bpen cpaBaTLIBaHNA 3T 15
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(517)

[T,
EC CaMOSaNYCK HESOSMOXEH MO YCOBMAM TEXHOMOTMA NDH MIOGLX NEPEPLEAX MHTAHA MPOTOTHUTENLHOCTEIO GONEE Ty, M CHIBKEHWA
Hanprkenna 40 0,7U;, To

07T, (5.18)
Bley <y (5.19)

Ecnn cauozanyck nocnie oTkmioders GTUaKoro K3 CO BpEMEem 1, BoaMoken U OBECTEWIBAETCR, @ NOCE NEPEpLIE0S nEKTPOCHAGKEHHA
ANTENSHOCTSHO 1 > 1, He OGECTEWIBAETCR WM HE MPEAYCUETPHBAETCA, TO

Us S Us o/ (Ko Ko (520)

e U - HaNDAKEHME CaM03aNYCKa NOCE OTkrioueHw K3.

'Bpeis CpaBaTLIBaHUR SALHTSI E 3TOM Cryuae:
< ey <ty (521)
B yanax HATpyaKH, T UMEIOTCR CUHXPOHHUIE ABHTATENM, B AOTONHEHWE K SALLUTE MMHMMANSHOTD HANPAXEHIHA MPEYCHATOUBAETCA JaUMTE

MUHAMBTISHO YaCTOTS! ¢ GIOKUPOBKOTE 1O HAMIDAEEHMIO MOLLHOCTH. YaCTOTa CPAGATLIEAHHA MAHMMBNILHOTO pEie UaCTOTH! BLIOWPAETCA U3 YCToaHA
OTCTPOKA OT MMHAMENILHO BOGMOKHOTO & HODMANEHOM DEXIUE SHBUEHWA UACTOTSI & SHeprocucTeme. (i OTCYTCTEMM TakAX AAHWSIX YaCTOTa

cpaGaTuiEaHuA pene £, NpuHIaSTCR pasHoli 48549 Ty
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BLigepka BpeMeHH SAUYITEI MUHUMANEHON YACTOTEI MpM YCTAHOBKE G6 HA MEPBLIX CTYNEHAX CHCTEM! ANEKTPOCHABHEHHA MOKET BT
&uBpaa 0.3-0.5 ¢ W3 YCHOBUA HECPAGATLIEAHW SALLT MW KDATKOBPEMEHHLIX CHIDKEHIAX UBCTOTS! B0 Bpen K3, KOria ASCTEue saupsl He
Tpebyerc
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6.1. OBlUMe NONOKEHHA MO NPOEKTUPOBAHMKO IAILMT KOHAEHCATOPHBIX YCTAHOBOK HanpskeHMeM 6-10 kB

(OcHoBHO 517 MOEDEXEHUTi KOHIEHCATOHLIX YCTAHOEOK - NPOGOTi KOWEHCATOPO - NPHBOAUT K Agyxcpasomy K3. B ycnosumx akcnnyarauym
EO3MOKHI TAKKE HEHOPANSHEIE PEXHMS), CBRIAHHSIE C NEDETPY3KOi KOIEHCATODOB ELICILMIM FAPHMOHMMECKUMY TOKa H MIOBILIEHHEN HANDRKEHNA
OT NOBPEKAEHHI M HEHODMANHLIX PEXUMOS KOWISHCATODHSIX YCTAHOEOK MPEAYCMATOHBAETCA 3aUTa, ASHICTEYIWAR npi HOrodbaskux K3,
nleperpyaKax u noebiweHn HanpAXenA. KOHIEHCATOPHR YCTAHOBKA COCTONT U3 OIHOMD WM HECKOMSKAX OTIESHO YCTBHORMEHHLIX EMMHNHLX
KOHIEHCATOPOS, MPHCOSAMHEHHSIX K CETH YEPES KOMMYTALHOKHLIE ANNZDATL. INEKTPHHECKI COBIMHEHHLIE MEXTY COBO EAMHUMHEIE KOHAEHCATODS!
06pasyioT KOHIEHCATOpHYK0 BATAPEI0 C eaWHEM KOWMTALWORHEIM 2MNapaTol. B OBUeM CNyuae KONEHCATODHAR YCTAHOBKA MOXET CONEPXETS
EQVHIHLIE KOHASHCATOPS, W KOHAEHCATOPHLIE BaTapen
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6.2. BoiGOp ycTaBok cpabaTbiBaHus 3awuT

3aUpTa NPeyCHATOEAETCA ANA BCEll KOHGHCATOPHO YCTAHORKN & UENOW. B CETRX HANpRKeHUen Builue 1 4B OHa BLINONHAETCA NNasKkMA
MpegoXpaHITeNsMA W ASyXbasHO TOKOBOR OTCedKoi. KpOMe TOro, NPenyCUATOMEAETCA PyNNOSas 3alyiTa Gatapeli, W3 KOTOpSX COCTONT
yeTasoka. TpyNNosas 3aupima He TDEGYETCR, SCTU KOWASHCATODS! CHaGKeHsi MHMBHIYGNLHOA Saupon. Tpynnosas sawpma u saupma
KOHIEHCATOPOS BLINONHAKTCA MPEAOKPEHUTENAMM

HOMWHaNLHLIA TOK NNZEKOi BCTAEIN MPEAOKDAHWTENA Ly, 5, W TOK CPAGATLIEGHWA 3T I,; SLIGUDAIOT C YUETOM OTCTPOMKA OT TOKOS
IEDEXOLIHOTO MPOLIECCA NPH EKTHOHEHHH KOIEHCATOPHOT YCTaHOBKI U TOMMKOR TOKa MpH MEPEHANPAXEHHX O YCTIOBH

1,

1

K,

1,

e ©1)

708 Ly gn - HOMVHIHSIT TORKOHAEHCETODHOT YCTEHOBKA W OTAENSHAIX €€ SMEMEHTOS (ANA TPyNNOBOM SBUHTS 1 SATH CexLyn

Ko = 2.0-2.5. Bonsttiee axavenie KoIbAEHTa OTCTPOK KOTE MDUHAMBIOT AR NNGBKIAK BCTASOK.
UYECTBITENSHOCTS 3aUTH CHHTAETCA AOCTATOUHOM nph Koz 2.

6.2.2. 3auwra or neperpysk

[laHHan 3aUHTa NERYCUTPHERETCA & TeX CMYuaRY, KOTAA BOGMOXHA NEPETPy3Ka KOWISHCATOPOB BLCLIMMM MaDOHUNECKHUN TOkA U332
HENOCPeACTBEHHOM GRMI0CTH MOULHEIX SHIDAMMTENSHSIX YCTAHOSOK. 3aUUITA BLIMNOTHASTCR OBUIEA AN BCei KOHEHCATOPHON YCTaHOBKI M AeiicTayeT
Ha ee OTKTIOUSHHE € BLIASHON BPEMEH OPARKa 1 = I ¢. ToK CpabaTLIBaHyin 3aUyITLI OTpegenAeTca yenosmen

L5213y ©2

6.2.3 3awuTa OT NOBLILEHNR HANPAKEHA

3alTa yCTAHABAMBAETCA, ECTU NP MIOBLIUEHIN HAMPRXEHIR K SUHAUHONMY KOHAEHCATOPY MOXET BiiTh ANMTENSHO MPUACHEHO HAMPRXEHYE
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60162 1,10y, 3AUTA BSMONHAETCR OJHMM MAKCHMANHSIN PENE HANPAXGHUS W PEne Bpemesin. Hanprxenie cpabaTuieanita onpegensetc
yenoeuen:

I Usone ©3)

BoiepKka BDEMEHU NDHHAMASTCA PaSHOR 15 = 3-5 Wi, TENyCMATPHEAETCA BETOMATHMECKOE MOBTOPHOS EKTKNEHHE KOHIEHCTODHOR
JCTaHOBKH MOCE BOCCTAHOEIIEHHA NEPEOHEUATSHOTD YPOBHR HMDRHEHNR, HO HE PaHEE UEl YEDEs 5 MY, N0CTE e OTKTIKNEHUR
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7. PeneiHas 3aLmTa NOHMXaOLWMX TpaHcgopmMaTopos

7.1. 3al4MTa TPaHCHOPMATOPOB OT MHOrOGhA3HBIX KOPOTKIX 3aMbIKaHHUii B OBMOTKAX U Ha BbIBOAAX

CornacHo [1] Ha TpaHChOpMATOpaX AOMHE! GTs NPERyCHOTDEHS! Crieayloue AT

1. 3211472 O MHOTOhaIHEIX KODOTKAX 3aMSIKaHMTE & OBMOTKAX W HA BSIE0LAX;

2. 3aupia o7 opvohasHeix K3 & OGMOTKE ¥ Ha BLIBONX, MPHCOSIMHEHHLIX K CETH C FYXOSZ3EMTIEHHOM HETPaNso;

3. 3817 OT BUTKOBLIX 3aMLIKaHWI & OGMOTKAX;

4. 3aupia oT Tov0E 8 OBMOTKX, OGyCnIOBNEHHHLIX ek K3:

5. 33U}Ta OT TOKOE & OBMOTKEX, OGYCOBNEHHSIX NEPETPY3KOT;

6. 33072 OT NOHAXEHIT YPOBHR MaCTE:

7. 3apTa O samKaHii Ha 36 & CeTAX 6-10 KB ¢ H3ONUPOSHHOT HEMTPaNsI0, EC TPEHCOPMATOP MUTAET CETs, & KOTOPOi OTKITKMEHHE.
OmHODa3HLIX SaMLIKaHNTiHa Mo HEOBXOINO 110 TPeGOBaHIAI GesonacHocTH

117 38T OT OBPEXEHH B OBMOTKEX U Ha BHIE0EX AOMXH! GLiTs MPEAYCHOTPEHS! CREAyOUME BTN SAUT.

1. Mpogonwan AndxepesuyansHan auya Ha TPaHCHOPUATODaX MOLLHOCTHHO 6.3 MBA 1 Gonee. [IepeHLiansHan 3aupTa HOKeT Bue
ApeAYCMOTpeNa Ha TPHCHOPMATODaX MEHLLLEI MOWHOCTH, HO He menee 1 MBA, €Cni TOKOBSR OTCEUKa He YIOBNETRORET TPEGOBHNAI

uyscTEMTEnsHOCT, 2 MT3 MveeT Binepxxy pemeni Gonee 0.5 .
2. Toxosan OTceuka Ge3 BulepHst SPEMEHH, YCTaHABMHEREINER CO CTOPOHS! MUTZHUR i OXEATLIBAI0WIAR YACTS OBMOTHH TDaHCHODIATOpa, ECTM He

PeAYCHATPHEAETCH AUGbEDEHLAGNEHaR JaULTa.
7.1.1. TipononeHan Andbepenumansan saumTa  pene Tnia PHT.565

ECAM UyBCTBHTENSHOCTS a1y pene THna PHT-565 HeOCTATONHa, NDHMEHAETCA ANAIDEpeHUVANISHER SALIATA C TOPMOXEHMENM C pene Tvna
T

Topanox pacuera aubaauye ¢ pene PHT-565 creayioui

1. ONPEAENAIOT NEPEHUHEIE TOM ANA BCEX OBMOTOK 3ALUMILAEMOND TPAHCDOPMATOPA, COOTBETCTEYIOLIE Er0 HOMUHANSHOM MOLHOCTH:
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2. BuGWpaioT TNl TPAHCIOPMATODOB TOKA, X KOS(MMEHT! TPRHCHODMALIM U CXEMI COSIUHEHW TR ECEX CTOPOH ALMUEAEMORD

TparcopuaTopa. KosipauenTs! TPaHCHOMALIMN LENeCOOGPacH0 BSOMPATS TakuMM, 4TOGH STODWHSIE TOKA B MNEVaX SaUMTS He
fpesswan 5 A

3. OnpenensHOT STopUHEE TORM B NNevax AT

Ly =K 1 /k; (7.2)

e K% ;- KOODDHIUEHT CXeMbI AN CHIMETPI|HOTD pexAa.

4. BiUPaI0T OCHORHYIO CTOPOHY GBLLHLIZEOTD TRHCChOPHATOpa. 32 OCHOHYIO MPHHINAIGT CTOPOHY, KOTOPO COOTESTETBYeT HaUBoMsLLM Ua
STOPUAHLIX TOKOR & MeNaX 33U

5. PaCCuTLIEaI0T NepBiHLll TOK CPABATEAHNA JAUYT L. OTETPOTK OT PACHETHOTD TOKA HEBATAHEA Ly s NPH NEPEXOHOM PEXIINE
aewsero K3 MpowseoauTes no esipaxen

e Z Kome L6 pacee 3)
78 1,5, pacy MPEACTABNAET Ui CoGA cynny BUaa

I,

wopacy T 1o pace T 1

" pace @4

788 1,5,y - COCTaBNAOWAR TOKa HeGanaHca, 0BYCTOBNEHHAR NOTPELLHOCTSIO TPAHCHOPHATORa ToKa;
1", pacy - COSTABNOWAR TOKa HeBanaHCa, 0GYCTORIIEHHaR PeryPOBaHEN HaTPAEHIA SaLLLAEOT0 TPaHCHOpIATopa;
I pacy - COCTAENAOWAR TOKa HEGANEHCA, OBYCTIORNEHHAR HETONHOCTSHO YCTAHOBKA Ha DEME PACYETHSIX WCEN BUTKOS ANA HEOCHOSHOR
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CTOPOHS!.

46 pace = KaKoone e sinc: &)
T'sépacy = AUs e s (76)
L pace = (©pace = O3) T siare D pace &)

706 Iy g - MEPUOINMECKER COCTABNAIOLIAR TOKE, MPOXORALETO YEPEs TORHCHOPMATOP MpH PacueTHOM Bretuien K3, MDUBEASHHOTO K OCHOBHON
cropore;

K, = 1 - KosdxduLpiesT, yuuThiEa0Ui BnViAHUE Ha GHCTPOREHCTEYIOLE JAUYITH NEPEXOTHIX NPOLSCCos npk K3, KOTopsle CoNpoBoXaaiTca
IDOXOKEHHEN 2NEPHOBMNECKIX COCTAENAOUX 8 Toke K3

Kogn = 1 - KoxcpprupienT ogrommnocTn TA:

£=0,1 - nompewsocts TA;
AU - nonosua perynvposossioro awanasowa ycTpoiictea PIIH g o 6.0

€ - PACHETHOR WISTIO BUTKOB OBIOTHH HCHILAIOLLETOCR TRaHCdhophaTopa Toxa (HTT) pene HeocHoBHOT CTopoK:
g - baxTuseckoe (1enoe) o eiTkos 0BaTk HTT HeocHosHOM CTopoHS:

TaK KaK WICTIO BUTKO (0,15, SBP3HE HE OMIPEAENEHD, BHEUANE L5, PACCUMTIBASTCR KK CYMIa ABYX COCTaBNAIOUYIX

+r

pace = 1'n pacy = I'v6 pac 8

3aren, nocne 8.i50pa ToKa CpAGATLIEAHHA 1 OTIDERENeHMR PACUETHSX uncen BnTko HTT pene PHT onpeaenrerca cymmapHsii Tok Hebanasca
10 (7.4) 1 yTOUHRETCA paee BLiBpaKHLI TOK CPABATHEHNA

OTCTpOfiKa OT BpOCKa HAMAMHIHEAIILIERD TOKA IpH BKTKOYEHIH TPHCDOPMATOPA B XONOCTOM PESIIME WNV MpM BOCCTAHOBMEHIN HANPRXEHHA
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Toc e OTKIKMEHNA KOPOTKOMD 3aMBIKaHIA NPOUIBOANTCA MO BLIPEXEHII:
I3 = Kool ™9

7 I - HOMMHNLHSIA TOK, COOTBETCTEYOUMN HOMMHANLHOMY  HAMIDRKEHNIO CPEHEND OTEETENEHNA YCTPORCTEA PTTH 1 HOWMHENLHOM MOLLHOCTA
TPaHCHOPHMATOPa (TOK AOMKeH BT NPUEEIEH K BSICOKOT CTOpOHE);
Koo = 1.3 - KoXpbyUeHT OTCTROM 0T GPOCKa HAMATHAMMERIOLLETO TOKA.

Vs feyx suauenu, nonyuesenx o (7.3)  (7.9), npuenmaeTca Gonsuee.

Ecn 4 TpaKcdbopuaTopa MOWHOCTsi0 25 MBA 1 Gonee okaeTcs, wTo I, > 1,51, To cornacko MNY3 sauyy cReayer sinomaTs ¢ pene
Tt

6 MpeEapuTENLHaR NPOEPKa UYBCTBMTENLHOCTI BLIMONKAETCA 110 BLIPAKEHINO:
Ky = KT KV 1), @10)

186 17V, - MHUMIETBHOE 3HaHEHHE NEPHORII|ECKON COCTABNAHOS/E TOKa K3 PACCMATPHBAEMOTO 8133 (1) B SAILIMLIAENOI 30HE, NPUBEASHHOTO K.
TOpoKe ocHOBHOMD MUTaHHR

I, 10K CPABATLIEAHUR ALLUTH, NPUEEASHHSI K CTOPOHE OCHOBHOTO MMTGHA;

R, - xoaMUIeHT cxemsi, ONpeaenAewiii BUAOM NOBPEKIEHWA (1), CXeMOI COBUHEHMiE TA Ha CTOPOHE OCHOBHOTD MATGHYA U CXEMOii

CosuHeHHi OBUOTOK SAUGEWOTD TPaHCOPHATOPa, TTpk CXEWE CoRuHeHMli OBMOTOK TpaHCchopaTopa UID-11 pacueTHai 813 NOSpeXaeHMS -
Aeyxchasroe K3 u suipaxenwe (7.10) yaet ewmAaneTs cneayiouym obpason:

K= 151 sl (3 L), 1)
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KoacppmupenT uyscTBUTeNbHOCTH AomHeH BuiTe He mewee 2. Ecnm Ky okaxeTc mMeHbwe 2, a onpeaensiouym AnA Beibopa Toka cpabarbisakia

ABNANACE OTCTPOIiKA OT ToKa HeBananea npu areLHx K3, To CneayeT BeNonHATS 2awwTy ¢ pene A3T-11
7. OnpeaensioT Tok cpaBaTLIBAHUA pene, NpUBEAEHHI K OCHOBHOI CTOpOHE:
1 Iy K /Ky

lep.ocn

8. OnpeaenmoT uicno BUTKOS 0BMoTIM HTT pene 4717 OCHOBHO CTOPOHS
Docnpacy = Feplepocw:
e F, - warkuToaswxyuian cuna (MIIC) cpabatsieann pene PHT-565, npukiaeTcs pasofi 100 A
TpyHiMaETeR BMIDKAVILLCE MEHbLIEE HHCTIO BHTKOB ¢y, KOTOPOS MOKET GbiTh ycTaHoRNeHo Ha HTT pene.

9. ONPEAENAIOT UHCAO BUTKOS OBMOTOK HEOCHOEHOT CTOPOHS! SALLMLLIAEHOTO TPaHCOpMATOpa:

Dpacy = Docxocn 2T
1€ Loy, 3, I - TOKM B NNeNaX AMCH3BUITS! ANA OCHOEHOM U HEOCHOBHOT CTOPOH, paccunTasibie o (7.2)
MpyaeTca Bninkaiiuee Lenos Ao BATKOS Gy

10, ONPeAENAOT NEPEUHLI Y TOHEHHAI TOK HEBNZHC I, s © YHETOM COCTRBNAIOLIEN I e 10 (74)
1. OpenensioT ToK CPABATLISEHIR SATLI M0 YTOUHEHHOMY SHaUEHWI0 TOKA HeGanarca no (7.3).

12. ONpeaENsIoT KOIBAUUMIEHT YyBCTBUTENLHOCTH 3aLLTel no (7.10), KOTOpLIA AOMTKEH YAORNETBOPATL TpeGoBansm MY,

@12

@13

@14
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7.1.2. Mpoponenan audepenumantHan sauwTa c pene Tana A3T-11
Topanox pacuera aubaauye ¢ pene Twna [13T-11 creayiouyi

Bnonkmor nn. 1-4 npesiayero pasaena 6es uameHeH

B 1.5 Onpenensior Tox cpaBaTLIEaHMR JAUTH 10 (7.9), 716 K e CREAYET MPUHATS pasHe 15

B 16 BI6UpaloT £TOpOY, K TPAHCOPUATOPaM TOKa KOTOPOTi MPHCOSAUHAETEA TOPHOSHaR O6MOTKa HTT Pefe gz, TopMOHYIO OBOTHY

UENeCOOGPaTHO MDHCOBIUHATS HA ASYXOGMOTONHSIX TPAHCDODMATODEX K TA, JCTAHOEMIEHHSI Ha CTOPOHE HUSLLETO HATPAMEHWR. Ha
RBYXOGMOTOUHAX TPEHCAOPMATOPX C PACUENNIEHHOM OBOTKOM - Ha CyIMy TOKOR TA, YCTEHOSNEHHSIX B LS KaXOH 13 PACILIENNEHHSX OGMOTOK

Benonkmior in 7-9
Onpegensior pacueTuii Tox webanasica o (7 4).
OnpeenFioT HEOBXOQUMOS YWCIO BUTKOS TopMa3HO# 0BiwoTi HTT pene:

K,

L5 pac @ pas Tmopscte%). (7.18)

E—

8 5, - N0 BUTKOB paousi 0BoTH HTT pete Ha CTOpoHe, K KOTopO/i MpUCOeAUHEHa TOpHOSHan o6oTKa. TpH STOM YUWTLIBRIOT NpHHATOS
WSO BUTKO, SCTI PACCIATPHE3ENa CTOPOH AENIASTCR OCHOBHOM €y, U PACHETHOS UHENO BHTKOS, ECTH - HEOCHOBHOM g

745 pacs " Inopnq - TERBIHLIA TOK HeBanarca, Haligesui & 110, 1 NepeudHLIi TOpMOSHOT ToK N sHeue K3, npussaeHHsle k 04O cTyneHi

wanpm@tn Lpopn, = L e
Ko = 1.5 - Koacptpuuyent oTeTpoian;
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g0, - TAHTEHC YTNa HAKNOHA K OCK aCuyce KacaTensHoM. MPOBEAEHHON W3 Hauana KOOPAVHAT K XapakTepucTuke cpabatsizamus pene
(TOpMO3HOT), COOTBETCTaYHOLEH! MUHHIANSHOMY TOPMOXEHWO (KDHERR 2 Ha pricyHoK 7.1), AnA pene [IST-11 npnsaeca paskim 0.75-0.8

Fras A

600
500
400
300
200
100

0100 200 300 400 500 600 Fypy,, A
Pucywox 7.1 - Topuoassre xepaxmepucmuxu pene JI3T-11

TlpUeIEIOT Lenoe BonLUSe UACTIO BUTKOB WTODM, KOTOPOE PERIILHO MOXHO yCTaHoEUTS Ha HTT pene [4]
OnpeenFioT ¥o3AMLAEHT uyECTaITENsHOCTH 10 (7.10), TaK KaK DU OBHOCTOPOHHEN MUTAHUM TODMOXEHUE OTCYTCTEYET Npi SHyTpeHHem K3,

Topiossisie xapakrepucTikn pene [13T-11 (picyHox 7.1) NOCTPOEHS! MpH HOPMANLHOR SaTAKE MDOTHEORETCTEYIOEl NpyXUHSI AN TaKIK yTios
MeXaY B0 ([p5) 1 TOPMOSHEIN (Zy,) TOKAN B PENe, MW KOTOPLIX OBECNUBAETER MAKCHIANSHOS (kpMEan 1) W MywMansHOS (ousan 2)
Topoenite. OBNACTy, PACMIONOXEHHAR HIPKE XAPAKTEPHCTHKM 2, ABNAETCA OBNACTLI0 HAJEXHOTD HECPaBATLIBAHNA Pene; OBNACTL, PACTIONOXEHHAR




image43.png
Buiwe xapaktepucTuim 1, - obnacTeio HaaexHoro cpaareisanuA. Mpu 3TOM ANA OBECTIBYEHNA YYBCTBUTENLHOCTH 3ALMTL TOUKA, COOTBETCTBYIOWAR
pacuerveint cysam K3 8 soHe ASTCTENA SBUTS! U ONDERSNAENaR SEMMUMHaIN Figs 1 Fiopn, AOTAA HXOMTCA He eree uem Ha 10% caoux

¥oopauaT ekilue xapakrepncTin 1 [2]

7.1.3. Toxosan orceska

‘3aWTa YCTEHABMUEAETCA HA CTOPOHE MATAHHR , ECTM HE MPEAyCMATPHEAETC AnchepeHLManHaR 3aLMTa. ToK CpaBaTIBAHIA JaLTH
L2 Kone T sz o0 @.16)

186 I,y e ox - MAKCHMATBHOE aHaseHIte ToKa TpeachasHoro K3 3 TPaHChopMaTOpoM, MpHBEREHHOe K cTopoke BH, e ycTaHoBNeHa ToKoBaR
orcea;

Ky - KOSXPAEHT OTCTPOTiH, SHGUEHAE KOTOPOTO SABHCHT OT TUNA PEne: Koy = 1,3-1,4 - A pene una PTAD;

Koo =16 - a5 pene PT-80 4 PTM.
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7.2. 3awwTa OT TOKOB, 0B6YCIOBNEHHBIX BHEWHMMM KOPOTKMMM 3aMbIKAHMAMM

Ha TparcdhopuaTopax MowHOCTsio mevee 1 MBA & KauecTae 3aupiTs! o7 Toxos, o6ycroaneHsx skewkum K3, Aomia Gus npegycmorpesa
RETICTEYIOIER Ha OTKTKUEHWE IBKCUMANEHER ToKOS2A sauTa (MT3), Ha TparcdopMaTopax ouocTsio IMBA 1 Gonee - MT3 wnn MT3 ¢ nyckom no
HanprKeHmo

7.2.1. MakcumankHas TOKOBaR 3awmuTa
Tok cpaBaTeiBaH¥A 3aLTL:
s = Kome K5 Ipag sianc K @17
76 Lyt e - SHAUGHAE BKCHMANEHOTO PABOYSTD TOKa B MECTe YCTaHOBKI AT

K, - KOSMLYIEHT, yuTLIBEIOLMI YEENMUEHUE TOKa & YCTIOBHAX CaMO3aNyCKa SnexTpoNeuraTeneit

Inavesme KoS(XDUIENTA uyBCTETENLHOCTH AN MT3 A0mso GuiTs He Mewee 1.5 Mpn K3 & ocHosHoM 20He W npumepko 1.2 npy K3 & aoke
pecepanposarun. Bpewn cpabatuieasia MT3 TpaHCHOPMETOPa ONDEAENAETCR BHANOTHIHO Bpenen cpaGaTsizaia MT3 nini

T Hanwau K CTopOHe BH KOPOTKOSEMSIKATENA TOKOBAR SALATA TPAHCDOPMATOPA BEIMOHAETCA C ASyMA SSAEPKKaMM Bpeueru. C Nepeoii
LIEPXKON EPEMEHN OTKIHUAETCR BLKTIUETENS Ha CTopone HH, a CO BTOpOi - BkMiouaeTes KopoTKosamsikaTens. Bpens cpaarsieanna MT3 He
RomKsH0 NpessiwaTs 3¢ ANA TpaKcdopIATOpos ¢ Uzzr> 110 kB 1 dc ¢ Uz < 110KB

7.2.2. MakcamaniHas TOKOEQR 3aLMTa C KOMGHHWDOBAHHEIM MYCKOBLIM OPFaHOM HaNPRXEHWS
‘3AUTa MDMEHRAETCA B CNyuae HEAOCTATOUHON UyBCTBHTENSHOCTH 0Bkl MT3.

3aUpTa 0BLMHO ELIMONKAETCA C NOMOLLLHO Pene Toka Tvna PT-40, QUALTD-pene HanprxeswA 06paTHOM nocneaosaTensHoCTH Tvna PHO-1M
MUHAMBTISHOTD pene HAMpRexMA THna PH-54.
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ToK cpaBaTLIeasyIA SaLTE OTIPEJeNAETCA 110 YCTIOBUIO OTCTPOJiKH OT HOMMHANSHOTD TOK I, TpaHCchopMaTopa:

KomeL/Ks, (7.18)
e Koo = 1.25 - KoXpLMEHT, yUTHERIOLN OUMBKY PEne, HEOGXOQMMSIA JANAC U EOIMONHOCTS YEETINMGHR TOKA O PeryIHpoBaHMA
HanprKeHH;
K, = 0,8 - ooxbmyiesT soaspara.

Hanprxeswie CpaBATLIBAHUR MWHUMANEHOTO DENe HANDRKEHUR, EBKTIONEHHOTD Ha MEXIYhAIHOS HANPRYEHUE, ONDEENAETCA CreayioUM
o6pasom

1. 70 yenosuio OBecniedexA 038paTa pene Nocie OTKITKIEHWR BHewHero K3

Ues = Vst Kome K (719)
2,170 yCOBMO OTCTPOIKN OT HANPREHUR CaMO3aNYCKa DK BXioern T ATTB 1 ABP 32TOpMOXeHHLIX 3neKTpogswraTeneii

Uss

UsKome. (7.20)
18 U, - MEXAYaIHOS HATDAXEHHE B YCTOBUAX CAMOSANYCKA MIOCTE OTKTKOHEHU BHELLMETD KOPOTKOTD SAMLIKAHA, Uy, ONPEASTRETCH P
PaCHETe PEXHINa CaMOSANYCK (B OPHEHTHPOBOHHAIX PACHETAX MOXET GLiTh MPAHATO 0.85 Uyl

U, - Mexaybastoe HaNpAKEHME B YCTOSAX CEMOSANYCK SATODMOXEHHSX NEKTPONeWTaTenei npn Bkmioderm wx or ATIB u ABP (2
ODUEHTUDOBONHLIX PACHETaX MOXET 61T MPUHATO 0,7 Ugn )

Kome=12.
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BBepeHue

HagexHocTs PaGoTs! SHEPTOCHCTENM # KaWECTEO aneKTROCHAGKENIA NOTPEBTenei & GONsILOM CTeNeHi ONPEJeNAETCA COBEPUIEHCTEOM 1
IDaBINSHOCTLO yHALYOHIPOBHAR AETOMATU, SHAUNTENLHYIO UCTS KOTOPOM COCTABNAET peneiiian saupa (P3). Mo3Tomy HaPAAY ¢ NPaSMALHEI
5/60pOM MASHON CXEMs ANEXTPHNECKYX COBMMHEHMT Y312 SHEPTOCHCTEMSI, A7 HEFO HEOBXOJMO BSIMONHUTS MDOSKT PeneliHoM JALTH, KOTOpk
OBeCreuBaET OnTUMANLHLI YPOSEHS SKCMNYaTLYM 3TOrD Yana.

Mo yueGHOM MDOSKTHpOBEHWA CHCTEM  PenefivOf SALYTLI W BETOMATWIALMN CTESATCA CREAyIUME 3ANGHN CUCTEMATHIALMA IHaHW,
FONYNEHHLX MDA WayueHN OBLLIETEOPETHNECKIX U CTIELGNSHEX KOHTPOMLHO-KYPCOB, HA KOTODSX BAMPYETCA KYpe «Penefiian saupimsi
asToMaTsaLMA CHCTeN anexTpockaBKerNA» (P3u ACSC) (TeopeTiieckve ocHoBs! anexTpoTexsiin (TO3), anEKTPMECKHE WALLMHL, NEPEXORHSE
IDOLLECCS, SMKTPHNECKaR YaCTS SNEKTPOCTEHL U NOACTAHLA U TA ).

= 0CBOEHME METOMUKM NIPOSKTUOEEHHA P3 3NEXTPOSHEDTETHNECKIX CHCTEN, & TOM UWCTe METOMMKH BGOpa TvnoE P'3, PACUETa X YCTAE0K 1
CubTesa cxem saupT:

« 33KPENNEHUE HABLIKOE OBOCHOBEHHO U 3rYMEHTUDOSEHHO NDMHUMATS UIHEHEDHLE

« pelleHe, AETANHIHDOBATS NPHHLANL OCTDOGHWA ST U OCOBEHHOCTH PEATIHIALYN PASTAIHX BUAO8 (TW0B) SaLT,

« MDHOBPETeHHe HABLIKOS aHaNHsa PaBOT! OCHOBHOMD OGOPYAOEaHNA W €r0 P3UA DU BOSHAKHOBSHMU MOBPEKISHWN, A TAKKE HANMIA
ESAUNORSTICTER Pa3HSIX BN0B AT

'BLMONHTS MDOEKT penefiHoi sauTe 0BbeTa 3To OsHauaeT:

- BUIBPaTS HEOGXOIMMOE KOMMHECTED SHI0S SaUT ANA AT OGHENTa O Haubonee BEPORTHX BW0B MOSPEKASHHI W HEHOPUANSHSX
pexi08 paboTsl obberTa, saupugenor P3;

= CXOD7 3 2HANK3A ONACHOCTU MOEDEXEHWi ANA JAILAEUOND OGLEKTa, CHOPMYIMPOEATS TPEGOAHI K OTIENSHLIM SAILWIT. B ToM ucne
OMDEEnWTS A KEKAOMO SaUITS! BMMAHUE, KOTOPOE OH SIOTKEH BMONATS (563 OTKIIOUEHHA BSIAEPHXI EDEMEHN T C BLIIEDKON EpeeH,
CUTHAN W PRGTDYSHY C BIIEPAKOT EpEMEHM M TA ),

= BLIBPaTS NP/HLYAN ASTICTEWR KAKAOH SaUITS) 1 MECTO €70 MIOAKTHONEHUE (TPaHCAOMATOPS TOKa 1 HaNpRXEHHR),

« ACCUMTETY NAPAMETDSI CPACATLIEAHNA SALIT W PENe (JCTEBOK MO TOKA, HANPAKEHIO, CONPOTUENEHVIO W TA) M MDH HEOTXOMMMOCTH
COMMACOBATS WX C ADYTUMI 3aLLUTAMM OBBEKTa U C SALMTAMA CHEXHLIX JNEMEHTOR,
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Hanprxesie CpaGaTHEaHHA AUASTE-pene OBpaTHOR NOCIEA08aTENHOCTH OTIDENENAETCA UCXOLA W3 MIAHMANLHOR YCTABKA YCTPOiCTE
Uzes = 0.06 Unane 721)

KOSMUAEHT UyECTEMTENEHOCTH 10 TOKY ONPEAENAETER N0 Beipaxenitio (7.10). KoXbAMLMEHT UyBCTEUTENSHOCTI AR MAHAMENSHOTO pente
HanprKeHnA

K

UK Voom a2

7 Uppeyy - MEXAYaIHOE HATDRXEHHE B MECTE YCTAHOBK TPAHCHOMATOPE HANAXEHI, OT KOTOPOTO MHTAKTCA pene, NPH WETBMMeckom
‘Tpexcpastom K3 & pacueTHOM TOUKe, KOTAA YKaSHHOS HANDAKEHHE UIIEET HaNBOTbLIES SHAYEHUE

KoS(MUMEHT UyBCTRUTENSHOCTH ANA UNLTPA-PEne OBPATHOI NOCNEAOBATENLHOCTHL
Ko20= Upaacd Uz @23)

e U 00 - MEXaychaaHOE HANPRXEHHE OGPATHO MOCTIEIOBATENSHOCTH B MECTE YCTEHOBKN TPHCOPUTOa HANPRXEHHR, OT KOTOPOTD MMTAETCA

uneTp-pene, npu metannuveckom K3 MeXay AsyMA (basaum & DACUETHOR TONKE § DEXUME, DU KOTODOW YKAIGHHOS HATPRKEHHE WIMEET
MUHMBNISHOE SHajEHHE.

[n% pesepeHix 33w TpebyeTca Ky 212
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7.3. 3awwTa OT TOKOB B OGMOTKaX, 06YCIIOBNEHHLIX NEPerpy3Koi

oK cpABATLIEAHNA 3ALYTLI OT NEperpyaK
Ies = Kome /K, (7.24)

e I, - HOMMHANHSIi TOK OGMOTKA TPaHCPOPHATOPa C YUETOM PEryMHPOBEHNR HANPAXEHIR, Ha CTOPOHE KOTOPOM YCTEHOBNEHO pene;
Ko - MpUHMMZETCA pasiiin 1.05.

3aUT OT NePeTpy3H YCTAHABTHEAETCH B OHOTE (hase 1 AGHCTEYET Ha CUTHaN
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7.4. MasoBas sawmTa

Tas02aR 3auyiTa npeaHasHaJena AR AT CATIOBSX TOZHCHOPUETOPOR  MACTAHSIM SENONHEHWEM, CHAGKEHHLIX PACLUIUDHTENAMA, OT ECEX
U108 BHYTPEHHIX NOBPEXEH (BITKOE0S SAMLIKEHHE, MOHILKEHHE YDOBHA MACNA, MEXIY(DAIHOS KIPOTKOE SAMLIKaHVE BHYTPH TPHCHOpIaTOpa).

Tl HesHauUTEnsHOM r23000p2308aH 230827 3AUYTA AEFCTEYET Ha NpenypenvTeNsHLli cursan. Tpw GypHo raso0Bpas0BaHMA W DN
CHTISHOM NOHIDYEHUN YDOSKA MECNa (HAMDUMED, NpH NOBEXTEHWN 6aKa W yTeuke MACNa) rai0san JAUWTA [2€T KOWHIY Ha OTKIKMEHWE
TparcchopuaTopa.
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8. PacuyeTHas npoBepka TpaHchopMaTopoB TOK

CornacHo MY TpaHChopHATOpSI ToKa, MpeaHasHadEeHHLIE ANA MHTAHAR TOKOBLIX YCTDOTCTS PENeiiHoii 3aLLT! OT KopoTirx samsikasit (K3).
RO YAOBNETEODATS CrieAyoLLyIA TDEBOBaHNA

1B uenAx MpenoTEpaweHHA WanMWAX CpAGaTHIEAHAR AT Mpu K3 BHE 3AUMUAEUON SOHLI MOTDEWHOCTS (TOMWAR WM TOKOEAR)
TPaHCHOPMATOPOB TOKa, KaK Mpaswno, He A0MKHa npeebiwaTs 10%. Boree BLICOKME NOTDEWIHOCTH AONYCKAKITCA MPH WCMONL308aHN S2UT,
fipasinswoe AeficTee KOTODSIX MPH MIOBILEHHLX. MOPEWIHOCTAX OBECTIEWBAETCA C MOWOLLSO CMIEUMANEHLIX. WIEDONDAATIA. YkasaHHsie
‘TpeBosanun Ao COBMHOATLCH
« AR CTyNeHuaTLIX 33T - Npi K3 B KOHLS 30H1 SACTER CTYNEHH SALITH, & A7 HANAENEHHLIX CTYMERUETLIX SAILYIT - TAKKE 1 NN
sveumen K3
AR OCTAbHLIX 32T - DK EHewHem K3,
2. ToxoBaR NOMDEWHOCTS TPAHCCOPMATOPOS TOKa & LENAX NPEAOTEPALLSHAR OTHA08 SaUTS! NpH K3 & Hauane SaILLAEMON 30Hs! He AOMmKHa
fpesswary
« 10 YCOBUAM NOBSILEHHOM EUGPALIN KOHTBKTOB PEre HANDASMEHWR MOWHOCTH WI pene TOK - SHaueHW, AONYCTAMLX AN
&uBpasHoro THna pene;
« M0 YCrOBWAM NPEnenbHO AOTYCTUMOA ANA PENE HAMPASMEHUA MOLOCTA W HNAEMEHHLX Pene COMpOTMENEHWi yrmosol
norpeusocTi - 50%
3. Hanprienme Ha SLIS0nax STODAUHO OBUOTINN TPaHCHOPUATOPOS Toka npit K3 & 3ALMLACUON 30HE He AOMXHO MPESLILETS SHAYEHIR,
AONYCTUMORO A7 YCTRONCTEA PenefiHOM SALLTS 1 BETOMETHKI

Pacuerian nposepka Ha 10% - Hyk NOMHYHO MOTPEWHOCT. TTpA MPOSKTHDOSaKMM MpOBEpKa Ha 10% - MOMKYH0 NOTPEWMOCTS (£) 0BbkHO
IDONSEORHTCA N0 KDMELIM NDEAENLHOT KPATHOCTH. CUANEHLIE KPHELIE MIDEENEHOT KDATHOCTH NDECTAENAHOT COBOT 3aBHCUMOCTE AOMYCTHMORO 10
Yenoewo £ = 10% SHadeHUA CONOTHENEHWA HATDYSKH Zy Ha TOBHCOPMATOD TOKA O IHAMEHUA NMDERENsHOT KDATHOCTH K 5, BLIMCNAEIOND N0

BLpaXeHHo

%10 = L ppacd Tinone @1
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728 L3, - NEPBULHEIT HOMUHATISHEI! TOK TaHCCDOpHATOpa TOK;
7~ NEPEMSHEI] PaCUETHEI TOX, NP KOTOPOM A0KHa OBECEwiBaTsCA PaGOTa TPaHCHOPMTOpOS Toka ¢ NoTpeluocTaio He Bonee 10%

nasente Ijpqe, MPUHIMESTCR

) /17 TOKOBLIX SBUIT ¢ HESABUCHMOT XBPaKTEPHCTUKON BLIAEPHKN BPEMEHH, 1 B TOM WACTE ANIA TOKOBSIX OTCEdEK Be3 SSinepIn SpeeH,
Tipace = 1.1, 5. MOCKONSKy AN STHX SaUT AOCTATOMHO OBecnewuTs TowHyio PaGoTy Mpit Toke cpabaeisanyta pene (& KoHUe oHsl AelicTaMA
saupms), @ npn Grnae K3 ¢ GoMlee SSICOMUA SHUSHUAMA MEDEUIHLX TOOR HGUEHWR TOKa B pene GyayT ecerna Gombue, HECMOTPA Ha
YBETUEHHYIO TOKOBYI0 MOTDEUHOCTS;

7R AeUYHTUDYEMEX SNEKTPOMATHHTOS OTKNIONEHUR (30),

Tipace =

(1,4+1,8) Loy Kk oy,
e I, - TOK CPaBaTLIBaHIA SMEKTPOMATHUTS OTKIIOHEHUA;
K- KosthuuyieHT TpaHcchopMaLy TPaHCOPMATOPA TOKa;
¥, - roabmuytenT cxemi 8 Tpexcackom pexaite.
6) [LNA MAKCUMANEHOM TOKOBOI 3ALLMTLI ¢ 3ABMCUMON XADAKTEPUCTUKOH

Tipace = 11 Dcozn

7 L5z COOTRETCTEYET Toky K3, NP KOTODOM MPOWIBOAWTCA COMMECOBaHHE MO EDEMEHN NOCTIEAyIouiei 1 MpeaLIAyLISH SBLWT W OnpeaenAeTca
' cTynews cenextusHoCTH Dt ANA COSAAHNA 3ANACA M0 BOSMOKHOCTA MDUHUMAIOT Iy, PABHSIM TOKY, MpM KOTOPOM HAUNHAETCA HESABUCUMAR UacTs




image51.png
XapaKTepUCTUKM,

) 717 POAONEHLIX AHGXDEPEHLYIATEHEIX 33T I 5, TPHHUIGETCA PRBHEIM HAYBOMLUSHY SHaYeHIO TOka NpH BHewwwen (creosHon) K3

) AT AUCTEHLUOHHOT HaNPAEINHHOTT SALYTLI TUHHI C OZHOCTOPOHHII TWTaHHEN 1, TPUHAMEETCA PaBHSI HaUBOMLLENY SHaYEHIO TOka
pu K3 & ¥ome nepeoit 3okl saupiTs [2]

PaCyeTHan NpoepKa SLIMOMHAETCA B CREAykoLEM NOPATKE

1. Onpenenserca sHadexwe npeensHoM KpaTHoCTH kip.

2.TonBupaeTcn Kpuean NpefembHuiX KDATHOCTEM, COOTEETCTEYIOWAR TWNY TPaHCPOPUATOpA TOKA, KNaccy OBMOTKH i KoshpUeHTY
TparcdopuaLm

3. [ln sHaserus k1 0 COOTEETCTEYH0WISM KDMEOT MPEAENHLIX KpATHOCTeH! [B] ONPeAenAeTcs AONYCTUMOE JHaUEHHE COMPOTHENEHMA STOpHHO
HATDY301 Z, 3, (PHCYHOK 8.1). Tlp 3TOM 32MEHII 2, 5, TOTHAR MOTPELIHOCTS £ = 10%.

4 Onpegensetca darTUecKos PACHETHOS SHAYEHE COPOTWENEHE HAIY3I TRBHCOPMATORE TOKA Zy ey, KOTOPOE SamMGHT oT
CONPOTHENEHUA PEne U CORMUHITENLHSX NPOBOLIOS, OT CXeMs! COBAMHEHMR TDaHCODIATOPOS Toka W oT Buga K3. Pacuethbie dopuyns! AnA
OpeenerAR STOpUSHOT HATPY3Ki TPAHCAHOPMATOPOE TOKa ANA OCHOEHEX CXEH NpHEeaeHs! 8 [2]

5. B0 Zypacs < Zooom 10 & % 10%. ECIN OKGHETCA Zy > Ziy o, CTEAYET UCTIONS3083TS AWK U3 CTEYIOUIIX CIOCOG0B YEHSLIEHHS
OTpeLLIHOCTH TpaHCAOpMATOpO. ToKa:

) yBeNUIdeHvIS CuBHIR COBAUMTENbHSIX NPOBOA0S;
6) nepexon Ha Bonistumi KodmLEHT TaHCbopMaL;

) NEPEXOA Ha APYTYI0 CXEMy COBAUHEHUA TPAHCOPMATOOR TOK U Pene;
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) HCTIONb30BaHHE BTOPMHLIX OGMOTOK ABYX CEPAGNHIKOB TPAHC(POPMATOPA TOKA MPY X MIOCIEAOBATENSHOM COBANHEHMM;
) sKmodeHwe pene npAMOr AeiicTawA THT0S PTM 1 PTB Ha pakie STODAUHLIE OGMOTK OBHUK W TeX e TPaHCOPMATOPOS Toka.

¥/
02 03040307 10 15 20 30 435 67 Zuom On

Pucywox 8.1 - Koueas rpederomsix kparmHoGIel (euecmeeras Kpueas)
1~y gy = 5/5-300/5 KIBGG P; 2 - g = 5/5-300/5 KT18G6 0.5 3 -y, = 400/5 KNGS P: 4 ~ g = 400/5 KNEGG 0.5 5 -y, = 600/5 nzc P
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PacueTHan IPOBEPKa HATEXHOTO SAMLIKAHMA KOHTAKTOB MEKTPOMEXaHHHECKX Pene TOKA, CONPOTUENEHUA W HANPABTIEHUA MOWHOCTH.
T K3 8 Hauane sauiLiaen0fi 30Hs! SHAYEHUR TOKOS MOrYT & HECKONSKO Pa3 MPEBLIIATS TO SHaJEHHE PACHETHOTO TOKR, NDH KOTOPOM MPOUIEOMNECE
pOBEpKa THHCHOPMATOPOB TOka Ha 10%-Hyko NOTPEWHOCTs. B CBRSM C STHIM SeckMa BEPORTHO YBEMUISHHE TOKOBLX NOTpeLHOCTEH casiue 10%
Tl 3TOM YBEMUUHEETCA YIOBaR MOTPELIHOCTS, UTO MOXET NDHBECTH K HENPABMLHOA ODHEHTALIN HANPAENEHHEIX PENE, U HCKEXEETCA hophia
KPHEOJi ETODUIHOND TOKA, 4TO MOXET SHI3HIEATS BHOPALUNO KOHTAKTOR Pene W OTKas CpaBATLIBaHUR 3AUTH. Vckaxesve OpM! ETOPUMHOT Toka
DRI CER32HO C TOKOEOM NOTELIHOCTEAO TPaHCPOPMATOP TOKA: el GOl TOKOEAR MOTDELIHOCTS, Tew GOk UCKEXAETCA Opifa STOPHIHOT
TOKa. JauesHe AONYCTUMON TOKOROT MOrELIHOCTH 10N, NPV KOTOPOM OGECTIEUMEAETC HLIEKHOE SEMBIKAHHE KOHTAKTOB, SABHCHT OT THNA SaUTS! 1
pene. Hanpamep, AR MaKCHHANsHOM TOKOBOM AT, BLIMONHEHHOT Ha pene Tuna PT-40 wni Tuna PT-80 (PT-90), £y, = 50%. - Ha cramiecknx

pene Tina PCT-H1 - PCT-13, f3,, = 80%.

MAKCHIANLHOE 3H2UEHHE TOKOEOM MOTDEWHOCTH fy; ONDEAENAETCR NDH MKCUMANSHOM SHAYEHMM ToKa NP K3 B MECTe YCTaHORKN JaUpTsl
1 max® CTIEAYHOLIEM MOPAAKE.

1. PaCCUMTLIBAETCR MAKCHMBNSHAR KDATHOCTS AR NPUHATOND TPEHC(OPMATOP TOK € NEPEMNHLIMA TOKOM I 50
Fomae = 1 menTinane ©2)
2. OnpeenneTc kospiyieHT Ao sipaXeso;

A= kyadR1000m. ®3)

08 Kj50y - TPSAETHAR KDATHOCT:, COOTBSTCTEYIOWER SHAYEHINO GIaKTVNECKDH PACHETHON HATPYSHN Zy gy, OMPEASTAETCA MO KpHEOTT
peenHLX KPATHOCTE/! TPEHCODMATOP TOKA AAHHOT THNA, KNACCa  KOXDAMLIMEHTa TPaHChopHaLM (pHCyHOK 8.1)

3. Mo kpnsoi A = y(f) (pHcyHOK §.2) ONPERENAETCA gy
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ECTU e < faon: TO BTOPOE TPeBOBAHHE K TPAHCHOPMATOPAN TOKa BLINONHEHO. ECM fyyzy > f3on HEOBXORAMO Mo NPV TS Apyroi Tun
pene, NGO MCIONL30BATE OAWH U3 U3BECTHSIX CIOCOBOB YMEHBLUEHH MOTPELLIHOCTH.
1%

50)

70
60|
50l
0
30
20)

10}

o 1 3 45 6 7 8 94
Pucyrox 8.2 - Saeucumooms 4 = y(f)

TpenoTepauienue ONGCHLIX nepeHaNpKEHH B0 BTOPAIHLIX UENAX TPAHCHIOPMATOPOR TOKA.  AMMTHTYAHOS SHAYEHUE HANPAXEHIA Ha
418018X ETOpUSHON OBUOTHY TPHCODIATOPA TOKa ONPEAENAETCA N BLIPaXEHMD

Usmax = 3 e Tonorc Zo pace (84)

TpeTue TpeGoBarIe K TPaHCKHOPMATOPaM TOKA BLINOTHASTCA PH YCIIOBM;
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5)
Usmane = /3 Usoom:

; 1
e Usoon = 1000B[1]
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* BulOpaTe CXeMy 3aLMTE! pene Ui Apyryio annaparypy ((PUNLTPLI, PENCTOPE! TN.) ANA UIMEPUTENEHOM U NOTUUECKON HACTH 3aLT.

CrieqyeT umeTs B Bay, 4TO B HECTORLLEE EDEMA MMEETCA GOLLLIOE KOTMYECTED THTOBLIX PELIEHMi M0 SALLUTE OTASLHLIX NEMEHTOR 1 UacTel
ameproccTen. M103TOMy B0 MHOTX CRY|ERX 331843 MPOSKTHDOBLLYKA SaKTHHAETCA B MPAEUTISHOM BSIGOPE THAOBOO PEUEHNR 1 €10 NPHMEHEHN &
KOHKPETHSIX YCIOBAX. TO ECTS Tak HaGHIEAEWOT «NPHER3KEs. [Ipi STOM OCHOEHLIMI HODMETHEHSIMM SOKYMEHTaMM RENAITCA MNpasina YeTpoiicTea
Bnexpoycrasosor (MV3) [1), pykosonsupe ykazan no P3, npasina rexwmueckoit skcnnyarauym (TTT3) n AMDEKTUEHSIE yKkasaHNA. HECMOTPA Ha 370,
IDOSKTUPOBUIK ECETA €CTh ANSTEPHATUSHSIE NyTH PELEHA 3aadH. TTOSTOMY ONTHMENLHOCTS  OGOCHOEBHHOCTS MPHHATLIX PeLLeHMl 8 BonbLuol
CTENCHY 33BUCHT OT ONLITA NPOSKTUPOBLLYAKA 1 FYGHMHI NIOHUMAHIA NPUHLMNOB NOCTPOSHMA P3.
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Cnu1cok nuTeparypbl

1Mpasuna yerpoiicrea anextpoycrawosox. lUlecToR MamaHMe, C UGMEHEHWAM, WCTDASTEHUAMM W AONOTHEHAAMN, MDUHATLIMA
Tnasrocaweproranzopom PO & nepoa ¢ 01.01.92 no 01.01.99. Caskr-TerepGypr, 2000.

2. Waan M A Pacuers peneiiioil 3aUiiTs) 1 a5TOMaTHK pacrpeaeniTens X ceed. -T1.: JneproaTommsaar, 1985, - 296

3. PyKoBORALYE YK3aHUR N0 PENeliHOM saupiTe. PACUET TOKOB KOPOTKOTO 38MIKaHR /TR PENSiHOR SATL U CHCTEUHOT aTomamn. - M.
Srepr, 1979, - 150c.

4. Pyrosonaupe yrasanna no peneivoi saupie. Peneivan 3aupima MOHAKAKWYIX TPEHCOPUTOPOS W asToTpaHChopwaTopos 110-500 kB.
Pacuers. - M.: Sweproarommanar, 1985.

5. Aupees BA. Peneiiuar 3aUyiTa 1 a5TOMATIKA CHCTeM SnekTpockaGxess -M.: Buicu. wk., 1991, - 496 ¢

6. Pene saupimsi/Mon pen. B.C. Anexceeea u ap. - M.: Gheprv, 1976, - 464c.

7. Beproau MA. 1 4p. Ockoss asTomamiku aweprocucTen. - M - Sweproatommagar, 1981, - 432 ¢

8. Kopones E 1, lTu6epaon 3.M. PacueTs: AOMyCTHMLIX HaDY30K & TOKOSIX LENAX peneiiHoi saupml M. Seprus, 1980
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VICKOBHSIMM ABHHSIMMA AT TPOSKTUDOSEHHA FEFOTCA

NEKTPUNECKER CXEMa NEPEHIHLIX COBIMHEHHTT CUCTEMS STIEKTPOCHAGHEHUR C YKASaHWEN THIOR U MOILHOCTER 3NKTPOOBOYAOEaHNA, ATMH
TR SEKTDOMEPEaY, HOMUHANSHLIX HANPAXEHHI 1 MOLIHOCTE! Hapy 30K (pHcyHoK 1.1)

CywnsapHan Anva kaBensHux s 6-10 KB;

Tun NpueoAa BeikniouaTene

MBKCHIWBITSHOS BPeNR CaBATLISEHUR DeneiHaX SaLHIT MPHCORIMHEHME

XBPaKTEpUCTUKE ABMTATENR (OTBETCTBRHHIN, HEOTBETCTBSHHLIN).
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PucynoK 1.1 - Cxema niepeussix GOEOUHEHUD GUCIIeNS! X TPOGHaGK eHUR




