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HPEANC/IOBHE

3amadeil KypcoBOil pabOThl MO JUCHUIUIMHE «JIEKTPOCHAOKECHUEY SBIISICTCS
U3YUYEHUE CTPYKTYpPhl U MAPAMETPOB CUCTEM HJIEKTPOCHAOKEHMs, OCOOCHHOCTEH
pacuéra DJEKTPUYECKMX HArpy30K MOTpeOUTENEeH SICKTPOIHEPIUU, MOJyUEHHUE
o0IMX CBEIEHWI O BBIOOpPE MapaMeTPOB OCHOBHOIO 3JIEKTPOOOOPYIOBAHUS U €O
HArpy304HOM CHOCOOHOCTH, MOJYUYEHUE MPAKTUUYECKUX HABBIKOB MO BBHIOOPY THIOB
CXEM PACNpPEIENUTENBHBIX JJIEKTPOCETEN HampsbkeHueM 10 W Beiie 1000 B,
PEKUMOB MX PpabOThI, ONMPEACTCHUE UX TEXHUKO-DPKOHOMUUYECKMX XaPaKTEPUCTUK U
oOnactell MPUMEHEHUS!.

Llens kypcoBoi pabOTHI - 3TO (POPMUPOBAHUE 3HAHWN M YMEHWU B 00JacTH
CHCTEM DJJIEKTPOCHAOKEHHUSI MOTPEOUTENE, a UMEHHO TIJIaBHBIX MPeoOpa3yroLmx
NOJCTAHLMI, MOJACTAaHIMKU PpacHpeAcTuTeIbHbBIX CceTell U TpaHc(OPMATOPHBIX
NOJCTAHLMI MOTPEOUTENEH BIEKTPUUECKON HSHEPruu; OMpeacsiCHUE MNapaMeTpoB
PEKUMOB PabOTHI SJIEKTPUUECKUX CETEH U UX OMTUMU3ALMS ¢ YYETOM KOMIECHCAIUH
PEAKTUBHOM MOIIHOCTH, KOOPAMHALMS TOKOB KOPOTKMX 3aMbIKAHW;, W3yu€HUE
METOJIOB W CPEACTB KOHIUIMOHUPOBAHMUS MNAPAMETPOB HANPSKEHUS W APYTHX
noKazaresieil KauecTBa AJIEKTPOIHEPrUM, a TAKKe Pa3BUTHE y CTYIEHTOB HABBIKOB
pa3pabOTKM CUCTEM DJIEKTPOCHAOXKEHMSI TOTPEOMTENEH PA3IMUHBIX OTpaciei
OPOMBILIUIEHHOCTH M 3aKPEIJICHUE TMOJIYYEHHBIX 3HAHUA MO CHEUUAIbHBIM
JIUCUUTIIAHAM.

OOBEKTOM  TPOCKTUPOBAHUS  SIBJIIETCS  CHUCTEMa  BJIEKTPOCHAOKEHUS
OPOMBILIIEHHOTO MPEATNPUSITHS.

B nepBomM paznerie U3J10KeHbl CTPYKTYpa U COEPKaHKe 3ajaHus padoTHI.

Bo BTOpOM paznerne npuBeACHbl METOIMUECKUE YKA3aHUS TIO €TI0 BBHIOJHEHUIO.

B tperbem pazaene — tpedoBaHus o 0(pOPMIICHUIO TOSCHUTEILHON 3aMUCKH.

B npunoskeHusx TPUBEICHBI CIPABOYHBIE MaTEpUaNibl, HEOOXOIAUMBIEC JIJIsl
BBITIOJTHEHUS] KyPCOBOM paboTHI.

JlanHoe yueOHOE nocoOMEe MOXKET OBbITh HKCIOJIB30BAHO MPH  BBIMTOJHEHUU
BBIMYCKHBIX KBAIM(PUKALMOHHBIX PadoT.



PA3JIEJ 1 COAEPKAHUE KYPCOBOI1 PABOTBI
PACYETHO-TIOSICHUTEJILHAS 3ATINCKA

BBEJAEHUE

1 OCHOBHAA YACTDb

1.1 XapakTepucTuKa NpeANPULTHAS U €0 SJIEKTPONPUEMHHUKOB.

1.2 Pacuer snekrpuueckux Harpy3ok. Kaprorpamma. [IOH.

1.3 BeiOOp HANPsBKEHUS SIIEKTPOCHAOKECHHSI.

1.4 BeiOop KONMMYECTBA U MOLTHOCTH TPaHC(HOPMATOPOB LIEXOBBIX MOICTAHLIHIA.
1.5 KomrieHcanus peakTUBHOM MOLTHOCTH HA MPEANPUITHH.

1.6 Beibop mowmnocTH Tpancpopmatopos ['TIIL.

1.7 BeIOOp CXEMBI NEKTPOCHAOKEHHUST TPEAMTPUSITHSI.

1.8 PacyeT TOKOB KOPOTKOTO 3aMBIKAHMSI.

1.9 Beibop u nposepka o6opynosanus va ['TIIT (LIPIT).

1.10 BpiOop ceyeHrs MPOBOAHUKOB MATAOIIUX U PACTPEACTUTEIBHBIX CETCH.
1.11 BbIOOp 37IEMEHTOB CUJIOBOM CETH 1IEXA.

SAKVIIOYEHUE

CIHHNCOK UCITOJIB30OBAHHbBIX NICTOYHUKOB

I'PAOUNYECKAA YACTD

Jlucrt 1 I'eHmutan npeanpusITHS C CETIMU U MOACTAHIUSMHU.

Jluct 2 OpHONMMHEHHAS CXEMA AIIEKTPOCHAOKEHUS TPEATPUSATHSL.
Jluct 3 [1naH CUIIOBOM CETH 1IEXA U CXEMA CUIIOBOM CETH.

'PA®UK BBITTIOJITHEHUS KYPCOBOM PABOThBI
No paznenos 1.1-1.3 1.4-1.6 1.7-1.9 1.10-1.11 | JImuct 1-3
% BBIMOJIHCHUS 20 40 60 80 100
CpoK 1o 1iany

CBCIICHI/ISI 00 HCTOYHHMKAX NHUTAHUS

1. Ilpn pacyeTHOW MOILHOCTH NMPEANPUATUS MEHEE 5 meic. kKB-A npeanararoTcs
JIBA ICTOYHHUKA:
a) Uum=0-10 kB, pacctosiaue 1,2 km, Sie—100 MB A, Sys10=140 MB-A.
0) Upum=33 kB, [= 18 xm, S;s=350 MB-A.
2. 1Ipa Spacy OT 5 10 15 meic. kB-A MCTOYHUKU UTAHUS.
a) Uyum=35 kB, [= 18 km, S;,=550 MB-A.
0) Upum=110 kB, I= 22 km, S,,=1500 MB- A.
3. Ilpu Spece, OONEE 15 Moic. KB-A MCTOYHUKYA TATAHUA:
a) Uyum=110 kB, I= 22 km, S;,=1500 MB-A.
0) Upum=220 kB, I= 38 km, S,,=2800 MB- A.



PA3JEJ 2 METOJINYECKHUE YKA3BAHUS K BHITIOJIHEHUTIO
KYPCOBOI PABOTBI

BBenenue

Bo BBOOHON wYacT KypcoBOM paboThl CIEAYET OXapaKTEpU30BaTh PpOJIb
ANIEKTPO3HEPTHM B HAPOJHOM XO3SMCTBE, OCOOCHHOCTH M CHEUU(PUKY CHUCTEM
ANEKTPOCHAOKEHUST  JUISl  Pa3jMuYHBIX  OTpacicii W TNpUBECTH  TpeOOBaHUS,
NPEIBSABISEMBIE K CUCTEMAM 3JIEKTPOCHAOKEHUS, KOTOPBIM HEOOXOAMMO CIIEIOBATh
B ITPOLIECCE BBIMOJIHEHUS KYpPCOBOH paldOTHl. B KOHIE BBEACHHS MOKHO NPHUBECTH
TaOJMIIbI UCXOIHBIX JAHHBIX SISl IPOEKTUPOBAHMUSI,

2.1 XapakTepuCcTHKA NPEANPUATHS U €r0 3JIeKTPONPHEMHUKOB

B naHHOM paznene HEoOXOIUMO OXapakTepU30BaTh MPOCKTUPYEMbIA OOBEKT
(3aBoj, koMOMHAT, padpuka):

- K KaKOMY BHJTy OTPaC/Ii MPOMBIIIJIEHHOCTH OTHOCUTCS TAHHOE MPEANPHUSITHUE;

- IpeanoJiaracMasi CMEHHOCTb Pa0OTHI IIEXOB HA TAHHOM MPEANPUSATHN,

- OCHOBHBIE TPYNIbl 3JEKTPONPUEMHUKOB, WX KAaTECropus HaJACKHOCTH
AIEKTPOCHAOKEHUSI.

C >TUMH CBCICHUSIMH MOXXHO O3HAKOMMTBLCA B [1, 2, 6, 9].

2.2 Pacuer iekTpuueckux Harpy3ok. Kaprorpamma. I1OH

Pacuer Harpy3ok B KypcoBOW pa0OTe MOJDKEH BBINOJHATECS —COTTIACHO
JNEHACTBYIOLIMM « Y Ka3aHUSM IO PACUETy JIEKTPUUECKUX HArpy30k» PTM 36.18.32 4-
92 1 U3N0KEHHBIM B [4].

2.2.1 Pacuer Harpy3o0k uexa

Pacuer Harpy3ok HAYMHAIOT C ONPEAENICHUS PACUYETHBIX MOIIHOCTEH LEXa,
TEXHOJIOTUYECKAs TUIAHUPOBKA KOTOPOTrO JaHa B 3anaHuu. [locnenoBareiabHOCTH
pacuera 0OBIYHO TAKOBA:

1) Bnauane He0OXOIMMO PpacCTaBUTh PACHPEACTUTENbHbIE MKAQBl W
pacipeneauTENbHbIE IMHOMPOBOABI U MPUCOCAUHUTE K HHUM JJIEKTPONPUEMHUKH
(OI1), opueHTHMpYSICh Ha WX B3aUMHOE pacnojokeHue. Ha omun  mikad
PEKOMEHAYETCS TPUCOECAMHATH 10 8-10 3JIEKTPONPUEMHUKOB, HA IIMHONPOBOBI - JI0
20-25, 3JIEKTPONPUEMHUKHA MOIMHOCTBIO cBbiie 100 - 120 xBm pexomeHayercs
NPUCOCIMHATh K MAaruCTpPajJbHOMY IIMHONPOBOAY WA HU3KOBOJBTHOMY IIUTY
TpaHCPOPMATOPHON MOICTAHIIUH.

[InTanue MoaBLEMHO-TPAHCIIOPTHBIX YCTPOHCTB (MOCTOBBIX KPAaHOB, KpaH-0aJloK
U T. I.) JOJDKHO OCYIIECTBISATHCS OT BHYTPEHHUX MHUTAKOIIMX SJIEKTPHUECKUX CETEH
oOuiero HazHaueHHus HanpsbkeHueMm 380/220 B mepeMEeHHOro TOKa 4epe3 OTKPBITHIE
IJIABHBIE TPOJUICH, TPOJUICHHBIE IIMHOMPOBOIBI UM € MOMOIIBIO THOKMX KaOEIBHBIX
TOKONPOBOJOB. [IMTaHWe TIHaBHBIX TPOJIJIEEB, TPOJUICHHBIX [IHUHOMPOBOIAOB C
pacueTHbIM TOKOM mopsaka 100 4 wm Oonee PpPEKOMEHAYETCS OCYLIECCTBISATH
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[Ipy umuciie HEPABHOMEPHO pacHpelesiCHHBIX MO (a3zam TOJIBKO OJHO(AZHBIX
NPUEMHHKOB JI0 TPEX BKIFOUUTEIBHO P, ., OMPEACTSAIOT YIPOIIEHHBIMHA CIOCOOAMH:

a) npu BKroueHnM Ol Ha pa3Hoe HanpsbxkeHue 220 B B Tpex(a3Hyro CHCTEMY
380/220 B

Py o = 3Py o, (2.2)

0) mpu BKIKOYCHWH OAHOro Oll Ha JTMHEHHOE HANPSHKEHWE SKBUBAJICHTHAS
Tpex(pa3Has HOMUHAIbHAS MOIIHOCTE ONPEAEIISIETCS:

Puoc = N3P (2.3)

B) mpH ABYX-Tpex Oll, BKIIFOUEHHBIX HA pa3HbIC JTMHEHHBIE HANPsHKEHHA Tpex(asHon
CeTH:

Py o =3Py s (2.4)
rae P, , - HOMHMHAJIbHAsI MOUTHOCTh MPUEMHUKA HAKOO0JIEE 3arpy>KEHHOM (pasbl.

3) 3anocurcs B rpady 2 konudectBo Ol mo KaKI0# rpynne 7 u ONpeAciseTcs B
LIETIOM 10 y3JIy TPUCOCIAMHEHUS 211,

4) JIns xaxmod rpynnsl ofHOPOAHBIX Ol (CTaHKM, CBapOYHBIE YCTAHOBKH,
BEHTWJISITOPBl W T.M.) ONPEACTSAETCS CyMMapHas HOMHMHAJIbHAs MOLIHOCTH 2P,. B
rpadax 7 U 8 COOTBETCTBEHHO 3aMMCHIBAIOTCS MOCTPOYHO MPOMEKYTOUYHBIE CPEIHUE
BEJIMYMHBI AKTUBHOU U PEAKTUBHON HArPy3KH:

P, = Pyxy,, kBm; (2.5)

Oep = Purytge, xéap. (2.6)

5) B wroroBoii crtpoke s y3na npucoeauHenus (LLIC, P w 1.am.)
ONPEIENAOTCA CYMMBI 3THX BEIUYUH 2P, 2P, 20,

6) Jliis y3na onpenensercs rpynnoBoil Ko3gpGUIUEHT ucnoib3oBanus K, u
IPYNIIOBOM TAHTEHC {gp 1O GopMysaMm:

P
Kﬁépc”, =%. (2.7)

3HaUEHUs HAICHHBIX BEJIMYMH 3aHOCATCS B rpadbl 5 1 6 NTOrOBOH CTPOKH.

gy

7) Hns onpenencnus 3¢pdexktuBHoro umucia Il n, B rpade 9 moctpouHo
OMPEACIAOTCA Uil KAXKIOW xapakTepHod rpynnbl DIl OIMHAKOBOW MOIIHOCTH
BEJIMYMHBI n~p2H, a B WTOTOBON CTPOKE — UX CYMMApHOE 3HAYCHUE Zn~p2H. Kak
MPABUJIO, 1, AJIsl UTOTOBOM CTPOKH OMPEACISAETCS MO BEIPOKECHUIO:

n, _&r (2.8)

8) B 3aBUCHMOCTH OT CPEIHEB3BEIICHHOTO (TPYMIoOBOro) kodgduimenta
ucnosp3oBanus K, u s¢¢dextuBHoro uncna Ol n, ompeaenseTcs W 3aHOCUTCS B
rpady 11 urtorosoit crpoku pacdeTHbli KO3 uuucHt K, xoropeii mia HIC wmm
TP nmpuHMMAaeTCs 1O MPUIIOKEHUIO Al.

JIst MarucTpaabHOTO IUHONPOBOAA, MH 1eXoBbIX TII v 1. K, npuHuMaeTcs
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10 NPWIOKEHUI0 A2, eciu » P, > 250 kBm, n no npunoxenuto Al, ecmm ) P, <250
KkBm.

9) PacueTHasi akTHBHAsI MOIIIHOCTh MOJKIIOUEHHBIX K Y311y nutanus Ol1 (rpada
12) onpenensercs ¢ yueToM K, 10 BBIPAKECHUIO:

P, =K, 2P, = K, 2k, P, (2.9)

B cnydasx, xorga pacyeTHas MOIIHOCTb OKQKETCS MEHbLIE HOMWHAIBHOMN
MOIIHOCTH HauOomnbwmero Ol1, cnenyer npunumars P, =P, .

10) PacuetHas peaktuBHass MowmHOCTh (rpada 13) ansa rpynn OI1 (IIP, IIC)
OTPEACTIAETCS:

O, =1,1-20, mnupun,<I10, (2.10)

Op =204 npu n, > 10. (2.11)

JUIs MarucTpajibHBIX LIWHOMPOBOAOB M HA MMHAX LexoBbIX TII, a Ttaxxke npu
ONPEACTIEHUH PEAKTUBHON MOLTHOCTH B LIEJIOM MO LEXY, KOPIYCY, MPEANPUATHIO

Op = Py 120 (2.12)

11) Pacuernas nosHas mowmHOCTh (rpada 14) wu pacuerHblii Tok (rpaga 15)

HaxXoaAaTC:
S, =|P2+0?, (2.13)
I, = N/ (2.14)
J3-U,

Pesynbrarel pacueToB 0opMIsSIOTCS B BUAE TaOauIbl A3.

[Tocne BBINOSHEHWS pacyeTa HArpy30K MO LEXy MPUCTYMAT K PACUETY
HArpy30K MO OCTAJbHBIM LEXAM W MO MPEANPHUITHIO B LeTOM. Tak Kak pacueTHas
Harpy3ka KaKIOro LEXa COCTOMT W3 OCBETUTEIBHOW W CHJIOBOW, TO BHAUaJe
PACCUMTHIBAKOT OCBETUTEIBLHYI) HArPy3Ky Ka)KIOTO LI€Xa M HAPYKHOTO OCBELICHUS
OPEINPUATHS, & 3aTEM CHUIIOBYIO.

2.2.2 PacyeTr 0CBeTHTEJbHOM HATPY3KH

Pacuer ocBeTHTENBHON HArpy3kd B KypCOBOMl PadOTE BBIMOJHSIOT METOAOM
YAEIBHOM MOIIHOCTH 1 KO3 (punmenTa crpoca. i 3TOro HaMevyaroT THIT UCTOYHUKA
CBETA W B 3aBHCUMOCTH OT MPEANOIAracMoro pa3psja 3puTelIbHbIX pPadoT HAa 0OBEKTE

NPUHAMAIOT  YICIBHYIO MOLIHOCTH OCBETHTENIBHOW HArpyskd p,,,(Bm/ M)
PeKoMCHIyeMble 3HAYCHHUS p,,, I HEKOTOPHIX OOBEKTOB MPHUBEACHBI B

npuiIokeHu B1.

[Io reHmmany npeanpusaTHs, HA OCHOBAHWM YKA3aHHOIO pa3Mepa OTHOIO W3
LIEXOB, MPOM3BOIAT PACUET PEATBHOH IUIOWAAM KKAOro uexa. Onpenenstor
YCTAHOBJICHHYIO MOIIIHOCTh OCBELICHHS LIeXa 1Mo GopMyJie:

-3
Py.o = pyd.o -17-10 > (215)

rae F - miouanab pPacCUUTBLIBACMOIO 1ICXA, MZ.
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B 3aBucmMOCTH OT Ha3HAucHUS M INIOMAAM IieXa, OOBEKTa, 1o TalimIle
npuiokeHuss B2 npuHumaror ko3pduument cnpoca, K. PacueTHas MOIIHOCTH
OCBETUTEIIBHON HATPY3KK ONMPEACTICTCS O (PopMyIam:

PpO :PyO 'KC 7 (216)

Opo=Ppo 180 . (2.17)

[Ipn pacyeTe pPEaKTUBHOH MOIIHOCTH OCBETHTEILHOH YCTAHOBKU CIICTYET
YUHUTBIBATh, YTO YCTAHOBKH C JIFOMUHECIICHTHBIMH JIAMIIAMH HMEIOT KO(PPUIMEHT
MomHocTH, paBHbiid 0.8 (1gp =0,75), ¢ mamnamu JIPU, JIPJI — 0,5 (fgp=1,73), ac
namnamu LED — 0,98 (1gp =0,2).

[TomnyueHnbie 3Hauehus P, , P,, u O, , BHOCIT B TaOJHIly pacyeTa Harpy3ok

10 [I€XaM 3aB0Ja B KOJIOHKH 3, 7 1 8 (mpuiioskeHre A4) COOTBETCTBEHHO.

2.2.3 Pacyer Harpy3Ku 1no uexam

Pacuer Harpy3ok no uexam 1 00beKTaM MPEANPUITUAS HAUMHAIOT C ONPEACTICHUS
MO CIPABOYHBIM MarepuaiaM Ko3(pPHIHEHTa MOIMHOCTA W KO3P(PUUMEHTA CIpoca
MOIITHOCTH 3JICKTPONPUEMHUKOB 1iexXa. 3HaueHUs Kod((OUIMEHTOB MPUBEACHBI B
npuioxenun B2, J[As 1eX0oB M MOJAPa3eiCHU, HE YKa3aHHBIX B TMPHJIOKEHUH,
KOA(PPUIIMEHT CIPOCa MOXKET ObITh MPUHAT MO AHATOTMYHBIM MPOU3BOJCTBAM JPYTHX
OTpacieh X035HCTBa.

PacuetHas Harpy3ka CHJIOBBIX  3JICKTPONPUEMHUMKOB  ILI€XOB  HHU3KOTO
HaNpsbKeHUs (KPOME pacCMOTPEHHOT0) ONPEACTSETCS U3 COOTHOLICHUH:

P,=K_-P,; (2.18)

Q,=P,-18¢p. (2.19)
rae P, - cymMapHas yCTaHOBJIEHHAs MOLTHOCTB BCEX JIEKTPONPUEMHHUKOB LIEXA,
K, - koa(pdunmenT crnpoca,

c

tgp - KOOP(PUIMEHT  PEAKTHMBHOM  MOIMHOCTH, MPUHUMACTCS  TO
COOTBETCTBYIOLIEMY 3HAYCHUIO KOA(P(PUIIMEHTA MOIITHOCTH.

[Tpuemuukun HanpspkeHreM Beile 1000 B yuuTeIBarOTCS OTACIBHO.

Harpy3ku OT BBICOKOBOJIBTHBIX 3jiekTponpueMHukoB (OI1) B mexax
ONPEAENSIOTCA ¢ YYETOM CIIEAYIOLIUX MOMEHTOB:

a) TPUA KOJIMYECTBE BBICOKOBOJIBTHBIX Il #<2 WX CpelHUWE W pacyETHHIE
MOIIHOCTH MPUPABHUBAIOTCS] K HOMUHAJIBHBIM, T.€.

pP,=P ,=P,; (2.20)

Q,=0., =P, 189,; (2.21)
0) mpH KOJIMYECTBE #>2 Uil BBICOKOBOJBTHBIX Oll, MMEIOMMX AJTUTEIbHBINA
pexxum pabotel, T.e. K, >0,6 (nmpunoxenue b1), u xo3pPumeHTe BKIOUYCHMS,

OMM3KOM K €IuHMIE (BEHTUJISATOPBI, HACOCHI, KOMOPECCOPBHI M T.I.), PacCUETHBIC
MOIIHOCTH PABHbI CPSJIHAM W [T HUX 7, paBHO n,a K, =1.

P,=P,=K,P,; (2.22)
Q,=0,=K,-P,-1gp, =P, -1gp,. (2.23)
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Crnenyet 3aMETUTh, YTO IyroBeie crajemiaBuiabHbie neun (JICI) XoTs 1 UMErOT
PE3KONEPEMEHHBINA rpaduK Harpy3kH, HO UX KO3()(PUIUMEHT UCTIONB30BAHUS OJIM30K K
mTensHoOMy peskumy K, > 0,6 — 0,75 (mpunoskenue b1). Pacuer narpy3kum ot [ICII

MIPOU3BOAMTCS TAKXKE C YYETOM BBIIICIPUBEACHHBIX YTOYHEHUNA. AHAIOTMYHO
MIPOU3BOJNATCS PacyeT M I WHAYKIWOHHBIX IJIABUJIBHBIX YCTAHOBOK. [Ipu pacuere
Harpy30K BbICOKOBOJIBTHBIX 3JICKTPOYCTAHOBOK peaKTUBHAS MOIIHOCThH ONPEACTIACTCI
HC 10 CpCAHCB3BCUICHHOMY [g@, a MO0 HOMMHAJILHOMY 3HAQYCHUKO 2@, ,

COOTBETCTBYIOIIEMY COS@,. [lpu oTOM 3HaueHus (), B pacyeTe HArpy3o0K OT

CUHXPOHHBIX JBUTATEICH MPUBOJOB MEXAHW3MOB B rpady 8 3aHOCATCA CO 3HAKOM
«MuAHYC» (Tabmuua A4), TaK KaKk CHHXPOHHBIC JBHIaTENIH SBISFOTCS MCTOUYHUKAMU
PEAKTUBHON MOIIHOCTH.

2.2.4 Pacuer HArpy30K Ha BbICHIEM HANPSKEHUH

OTOMY YPOBHIO pacueTa COOTBETCTBYET OMPEACIECHUE SIEKTPUUECKON HATPY3KH
HA LIMHAX BBICOKOBOJBTHBIX PACHPEACIIMTENBHBIX MYHKTOB M HAa IIMHAX HU3LIETO
Hanpsokenus [TIN (ITT'B). Pacuer BeneTcs B CleAyOMER NOCIEA0BATEIBHOCTH:

Cymmupyiotest 3Hauenus » Py, > P,, > O, Bcex NPHCOEIMHEHHEIX K PII,
['TIIT (I1I'B) narpy3ok Hanpsbkenrem o 1000 B B rpadax 3, 7, 8 (tabnmuua A4).
Onpenensierca uncno npucoeauHennii, N (6-10 kB) Ha cOopabix mmnax [TITT

(I'B), PII. B OonblIMHCTBE CcloydacB, IMOKAa He pa3padoTaHa cxema
ANEKTPOCHAOKEHUS, MO>KHO MPUHATE N sl MPEANPUATHIL C PACUETHOW HArpy3KoOid

L£§,<5000xB-A B muanaszone 5-8 w 9-25 A MpeANpHATHA, Y KOTOPBIX

S, >5000xB-A. XS, = \/( SPy+3P5 )? +(20, +20; )* . PeKOMEHIyeTCs Py ducye

npucoeauHeHnidi N =5...8 ko3pduument omHoBpemeHHocTn K,=0,95, a mpu
N=9..25 K,~=09. Pacuyernbie wmomwHoCTH P 5 © OMPENEIATCS  T10

123
BBIPQKECHUSIM::
P,y =K, (ZP,+ZP}); (2.24)
Oy = K, (20, +20)); (2.25)
rme 2P, wm X0, - CyMMapHBIE pPAaCUECTHBIE HArPy3KH BBICOKOBOJILTHBIX
AJIEKTPOITPUEMHUKOB.

PesynpTupyromnyro Harpy3ky Ha ctopoHe BH Mo npeanpusaTHio onmpenessior ¢
YYETOM MOTEPHh MOIIHOCTH B LEXOBBIX TPaHCHopMaropax.

[Ipn omnpeaencHUM NOTEPH MOLIHOCTH B TpaHC(OpMaTOpax CUCTEMBI
BHYTPU3ABOJCKOTO JJIEKTPOCHAOKEHUS CJIEAYyeT MMETh B BHIY, YTO YKA3aHHBIC
NOTEPH MMEKT MECTO B CHIIOBBIX LIEXOBBIX TpaHc(opmaropax, TpaHcopmaropax
CTAJICIUIABWIIBHBIX TIEUYei M MPeoOpa3oBaTENbHBIX YCTAHOBOK. OJIEKTPOABHUIaTENN
BBICOKOI'0 HaNPsDKEHUS MUTAKOTCS, KaK MPABUJIO, HA HANIPSHKEHUH BHYTPHA3ABOACKOIO
ANEKTPOCHAOKEHUST W TpPU  ONPEACTICHUM TOTEPh MOIIHOCTH B LEXOBBIX
TpaHcopMaTopax HE AODKHBI YUMTHIBaThCi. Ecim motepu B TpaHchopmarTopax

12



OTIPEACTIAIOTCS B IIE€JIOM T10 3aBOJY, TO OHHU MOTYT PacCUMTHIBATHCS TIO YITPOLICHHBIM
dbopmynam:
AP, =0,025; (2.26)
AQ, =015, (2.27)
rae S, - pacyeTHas MOIIHOCTh HW3KOBOJBTHOM W BBICOKOBOJILTHOM HArpysKw,

OUTAKOLIEHCS  4epe3  TpaHCOpPMATOPbI, 3a  MCKIIOYEHHEM  HArpy3ku  OT

BBICOKOBOJIBTHBIX ~ SJIEKTpOJBHrateneit P, .., KOTOpbIC TMOJKITIOYATCS K

BHYTPHM3aBOJICKOM CETH, MUHYS 1IEXOBBIC TPAaHC(HOPMATOPHI.
PacueTHbie MOLTHOCTH AJis ONPEACTCHHS MOTEPh B TpaHCcPopMaTopax HAXOAUM
o opMmyJiam:

Pl =K, (SP"+2P° ~3P ,); (2.28)
r_ . QPE.
Qp_Pp.tgwarHe tngp—a (229)
p=
S, = (P +(0))* . (2.30)

AKTUBHBIE M pEAKTUBHbIE MOTEPU B TpaHCPOPMATOPAX CYMMHUPYIOTCS C

PACUETHBIMU HArPy3KaMu MPEANPUSITHS.
P,,=FPs+AP, ; (2.31)

Oy =0 +A0,,; (2.32)

2 2

Spnp:\/Ppnp T
Pacuer Harpy3km Ha BbICOKOBOJBTHOM PII mmeeT HEKOTOpble OCOOCHHOCTH,
3aKJIIOYAIOIIMECS B TOM, YTO pacueTHas Harpy3ka Ha PII HeoOxomuma ajis BeIOOpa
ceyeHus nmurtaronmx PII kaOenbHbix juHui. CornmacHo «YkazaHusm» [4], npu
ONPEACTICHUN PACUETHOH HArpy3kh Juisi BbeIOOpa cedyeHusl KalOenel ciemyer
npuanmare K, =1, Te. gus PIl pacuyerHoi Harpy3koil sBiseTcs cymma

CPEAHECMEHHBIX HAIPY30K, HPUCOeAUHEHHBIX K PIT.

B OonpmmHCTBE CciaydyaeB K - BBICOKOBOJIBTHOMY PII  mpucoenuHsroTcs
BBICOKOBOJIBTHBIE JIEKTPOIMPUEMHHUKH W TPAaHC(POPMATOPHBIE NOACTAaHIMH. [loaTOMY
pacueTHas Harpy3ka Ha PII onpenensierca no gpopmynam:

Popg=P,ps+ 2Py (2.33)

O,rr =0ppp + ZQpTH 5 (2.34)
2 2

Sy =N Ppri + Oy i (2.35)

Tak kak 00biuHO PIT MUMEIOT /1B BBOJIA, TO B HOPMAJIBHOM PEKUME ATa HArpy3Ka
JETIATCS. PABHOMEPHO MEXIY HHUMH, a TOJHOCTBIO OHA YYMTBHIBACTCA TOJIBKO B
MOCJICABAPUAHOM PEKUME.
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2.2.5 TlocTpoeHHe KapTOrpaMMbl HArpPy30K H ONpEIeJIeHHE YCJI0BHOIO
LEHTPa HArpy30K

Kaprorpammy Harpy3ok pacCUMTBIBAIOT M CTPOSAT, MOCIAE TOr0 Kak Oyner
BBITIOJIHEH YEPTEXK TEHIUIAHA MPEANpHUATHS B yIOOHOM W HArjisgHOM Macuitade:
1:500; 1:800 wmm 1:1000.

Kaprorpamma Harpy3ok npeacrtaBisieT coOOil HaHECEHHBIE HAa TEHIUIAH
OKPYKHOCTH, TUIONIAJAM KOTOPHIX B NPUHATOM MaciiTade paBHbI PacUYECTHHIM
AKTUBHBIM Harpy3kam 1exoB. KaxxaoMy 1exy, 0ObeKTY, y4acTKy COOTBETCTBYET CBOSI
OKPYXKHOCTb, LIEHTP KOTOPOl COBMEILAIOT C LEHTPOM HArpy30K LeXa, T.€. YCIOBHOM
TOYKOH TOTPeONEHUS SMEKTPOIHEPruu. Kakaplii Kpyr MOkeT ObITh pa3AcieH Ha
CEKTOPBI,  COOTBETCTBYIOIIME  CHJIOBOM  HU3KOBOJBTHOM,  OCBETHUTEIILHOW,
BBICOKOBOJIBTHOM Harpy3Ke.

KaprorpamMmma Harpy3ok Jaet npeacTaBICHUAE O BEIMYMHE PACUECTHON HATrpPy3KH
1 0 €€ COCTaBe.

Harpy3kn no xapaktepy pa3MelICHUs Ha TEHIUIAHE MPEANPUITAS MOTYT ObITh
COCPENOTOUEHHBIMUA (HACOCHBIE, KOMITPECCOPHBIE) W PACHPEICIICHHBIMH (1[€Xa
METAIII000PAa0OTKH, TEKCTUIIBHBIE U T.11).

[TockonmbKy TUIOMIANB OKPYXHOCTM B NPHHITOM MAacIiTade COOTBETCTBYET

Harpyske
2
P, =K m, (2.36)
TO W3 3TOI'0 BEIPAKEHUSI PAARYC OKPYKHOCTH OINPENEIAETCS KaK
P
r= |2, (2.37)
T m

rae P, — CyMMapHas pacyeTHas MOIIHOCTD /-TO 11€Xa, YYacTKa;

m — macturad kBm/yai’, kBm/ci’.

BenmnunHy wmacimitaba m moaOMparOT 3KCHEPUMEHTAIBHO, OPHEHTUPYSACH Ha
YEepTEXK T'eHIIaHA MPEANPHUITAS U1 MAKCUMAJIbHY0 1 MUHUMAJIbHYEO HArPy3Ky LIEXOB
1 3JaHAN.

Ha ocHOBaHMM MOCTPOEHHON KapTOrpaMMbl OMPEAEIISIOT KOOPAMHATHI LIEHTpa
ANEeKTpuYeCKuX Harpy3ok (LI1OH) npeanpustus, nexa:

n n
pri'Xi ZPPZYI
_ 1 _ 1
- n - n
ZP pi ZP pi
1 1
CAE /1 — YKCIIO LIEXOB WIN YYaCTKOB,
X; 1 Y; — KOOpJAWHATHI i-TO 11€Xa WM Y4acTKa (B CM WJIM MM 3aMEpSIOT IO
YEPTEKY ).
['mapnyro noHusutTensHytro mnoxactanimio (I'TIIT) pasmemaror B 1EHTpe
MUTAEMbIX HMH DJJICKTPUYCCKUX HArpy30K WM BOJUM3M HEr0 C HEKOTOPBIM
CMEIICHUEM B CTOPOHY MUCTOYHUKA NMUATAHU. ECIIA HA NPEANPUATHM MPEANOIAracTcs

coopykarbk Heckojibko [TIIT (TII'B), To onmpenenstor L[OH nng kaxmoro paiioHa
OPEINPHUATHS, HATPY3KH KOTOPOTO OyAyT nutarbes ot npoekrupyemoi [T (ITT'B).

X

o

Y

> o

: (2.38)
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Pazmewmars ['TII (IIT'B) HeoOxoammo Tak, 4ToOBI K HEM ObLT BO3MOXKEH MOIX0/
BJI 35-110 kB.

Bribop mecta pasmenienus nexoBbix TII ocymiecTBisieTcs, Kak mpaBuio, 0e3
NOCTPOCHUS KapTOTpaMMbl HAarpy30K LEXa, HO C yYETOM pa3MEIIEHUsi HamOoJsee
MOIIHBIX JJICKTPONPUEMHUKOB. OTO MOXKHO OOBICHHTH TEM, YTO pa3MELICHHE
1exoBbix T1I B HEHTpPE MUTAEMBIX UMM HArPY30K YaCTO OKA3bIBACTCS HEBO3MOYKHBIM
W3-32 PA3JIMYHBIX OTPAHMYEHUI (TEXHOJOTMYECKHX, TPAHCHOPTHBIX M T..). Ecnm
mecto pamemieHus [TIIT Hamedaercs BOMM3M 1Eexa, B KOTOPOM  €CTh
BBICOKOBOJIBTHBIE JJIEKTPONPUEMHUKHN U JUIsE KOTOPBIX HE00X01uMO coopykenne PIT,
TO B 3TOM ciy4ae ['TIIT pazmemaror psaom ¢ 3tum nexom, a PY I'TIIT coBmemaror ¢
PII. B atom cayuae I'TIIT npeoGpazyercs B [1I'B.

Bribop mecrononoskenusi PIT B mepByro odepelb ONPEACTseTCS HaTuYHEM
JABUTATEICH HampsbkeHWeM Bbilie 1 KB (KOMIPECCOpPHBIE, HACOCHBIE W T.I.) H
BIEKTPOTEXHOJIOTHUECKUX YCTaHOBOK, Harpumep BIEKTPOIICUEH C
Tpancopmaropamu, npeoOpa3oBareibHbiX ycTaHOBOK. Ecimm ot PII nutarorcs
Tosibko wnexoBble TII, To Mecto pacnonoxkeHuss PII Ha reHmnaHe BbliOMpaeTcs
CMEIICHHBIM B CTOPOHY MHUTAHHS W €r0 COBMEMIAOT ¢ Onmanexatuei nexoBoi TIL
Ecnu mo ycnoBusiM Cpelbl HENBb3sl CAENATh BCTPOCHHOE WM NMPUCTPOECHHOE, TO
COOpy>KaroT OTAENBHO croswme PII. PacnpenenurenbHble MYHKTBI COOPYKAKOT IPH
KOJIMYECTBE OTXOAAIIMX JIMHUA HE MEHEe BOCbMH. [IpM MEHBIIEM KOIMYECTBE
OTXOAUMX JIMHAN 1enecoo0pa3HocTh coopyskeHust PI1 nomkHa ObITh SJKOHOMHUYECKH
000CHOBaHA.

2.3 Bb10op HANIPSISKEHUS 3JICKTPOCHAOKEHUSA

BriOop HanpsokeHUsl MUTAHMS, T.€. BHEIIHETO 3JIEKTPOCHAOKEHUS, 3aBUCUT OT
MOIIIHOCTH, MOTPEOASIEMON MNPEANPUIATAEM, €r0 YAAJIEHHOCTH OT HWCTOYHUKA
MATAHWS, HANPSOKEHUS], IMEIOIIECTOCS HA UCTOYHUKE TTUTAHHUS.

B KkypcoBoii paboTe yHaJ€EHHOCTh HMCTOYHWKOB TUTAHUS M HAMPSOKEHUS,
MMEIOIINECS HA HMX, 3a0A€T MNPENnoaaBaresib. [l BapUaHTOB, PacCMaTPUBAOIINX
pealibHBIE TPEANPUATHS, HEOOXOJUMO PpaccMaTpUBaTh HMMEHOUIUECS WCTOYHUKH
MMATAHWUS U UX HATPSODKCHUS HA IIMHAX Y3JIOBBIX PAHOHHBIX IMOICTAHIIMMA.

[Tpy BO3MOKHOCTH MOJIYYEHUS DJIEKTPOIHEPIHU OT JABYX M 00Jie€ MCTOUYHUKOB
MUTAaHUs HAOPsDKCHHWE CJEAYET BBIOMpPaTh HA OCHOBE TEXHUKO-PKOHOMHYECKOTO
CPaBHEHHUS BAPUAHTOB.

Jinsg npuONMKEHHOIO ONpPENENCHUs. PALMOHAIBLHOIO HAUPHKEHUA Uy, KB,
MO>KHO BOCITOJIB30BATHCS AMITUPUIECKUMHA (POPMYJIAMU:

1) Unnapuonosa

fpp— (2.39)
500, 2500

Py

2) Cranna
U pey = 434,J0+16P,,, ; (2.40)
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3) Hukorocosa

U ey =164P, 0 1 ; (2.41)

4) Beiikepra
U pay = 34S pnp +0,5¢, (2.42)

rne  Puup U S, »p - IEpenaBacMas aKTHUBHAA W MOJHAs MOLIHOCTL MPEANPUATHS,
MBm wim MB- A,

/- paccrostane ot ['TIT (III'B, LIPIT) mpeanpusitist 10 MCTOYHMKA MUATAHUS,
KM.

Pexomenayercs vcnonb3oBathk popmynsl Ummapuonosa, Ctiina u Hukorocosa
JUTS IPEANPUATHH, Y KOTOPBIX pacueTHasl Harpy3Ka CcOCTaBisieT 0onee 5 Thic. kB4, a
dbopmyny BeiikepTa - npu 3JIEKTPUUECKUX HArpy3Kax J10 S ThIC. kB A BKIOYUTENBHO.

OMIupuUeckue (HOpPMYJIbl YUMTBIBAKOT TOJBKO MEPEAABAEMYK) MOLIHOCTH H
JUIMHY TUMTAOLIEH JIMHUUA, HO HE YUYUTHIBAKOT CTOMMOCTD MOTEPh JJIEKTPOIHEPTUU U
Hanuuue TpaHchopmannu Ha HanpsbkeHus 6 uam 10 kB, mo3ToMy 0oJee TOUYHYIO
BCJIMUYMHY  HANPSOKCHHMSI BHEINHETO  BJIEKTPOCHAOXKEHWST  MOKHO — TOJYYMTh,
BOCIIOJIb30BABIIMCE HOMOTPAMMAaMU, TPUBEICHHBIMA B [ 1], [3] 1 nmpunoxxkenunn XK.

HecMoTps Ha 3HAYATENBHYIO HEOMPEACIIEHHOCTD 3a1a4l BIOOpA HANPSKEHUS
BHEUIHETO  AJICKTPOCHAOXKEHUS, OMBIT BBINOJHEHUS TEXHUKO-3KOHOMUYECKHUX
pacuetoB (TOP) B TNpPOCKTHOM TNpaKTUKE TMO3BOJSECT Jarh P OOMIUX
PEKOMEH TAIHiA:

1) Hanpsbkenus 10 1 6 kB B MUTAIOUIMX CETIX MOXKET TPUMEHSTHCS JUISl MaJIbIX
NPEANPUATAA MOIIHOCTBIO 10 5 MB A4 nipu yAAJIEHHOCTH OT UCTOYHMKA MMUTAHUS JI0
1,5-2 xwunomerpoB. Hampsbkenme 10 B  npeanmoutuTeNbHEe, Kak —Oosee
3KOHOMHUYHOE, €CIIU OHO UMEETCS Y UCTOYHHMKA [TUTAHUS,

2) nanpspkenue 20 kB ToKa HE MOIYYWIO PACHPOCTPAHEHUS M3-32 OTCYTCTBHS
MAacCOBOTO BBIMyCKa OOOPYAOBAaHMS HA 3TO HANPsHKEHUE (TPaHCHOPMATOPHIL,
BBIKJTIOYaTenu U Ap.). Ho ero MO>kHO paccMarpuBaTh B CIIy4ae pacnpeleicHus 1Mo
TEPPUTOPUH NPEANPUATHS K LEXOBBIM noacTaHumsm 20/6-10 x5,

3) HanpsbkeHue 35 kB UMEET SKOHOMHYECKME MPEMMYLIECTBA Ul CPEIHUX
OPEANPUATANA TIPU TEpPeaaBacMoi MOmHOCTA 5-15 MB-A wna paccrosaue ao 10-
I5xkm. Ha 3TOM HanpssKeHUM MOXKHO W PACHPENEHATh JJICKTPOIHEPTHIO K
noacraHuusam 35/0,4-0,66 wim 35/6-10 xB ¢ MOMOIIBIO MarucTpayicd rryOOKHX
BBOJIOB, KOT'/Ia OTCYTCTBYIOT 3JIEKTPOABUIaTENN BEICOKOTO HANPSIKEHUS,

4) panpspkenne 110 kB nenecooOpazHO NMPUMEHSTH U1 MHUTAHWS KPYHHBIX
OPEANPHATHI MOIIHOCTBEO mopsaka n0 150 MB-A. Jlna npeanpustuii Gonbluei
MOIIHOCTH LIeNIECOO0pa3HO paccMarpuBarh HamnpsbkeHue nutanus 220 xB npu
HAJMYMH €70 HA UCTOYHUKE MTUTAHUS.

JUTs pacipenenuTeNbHbIX CETER MPEANPUATUI TPUMEHOTCA HanpsbkeHus 10 u
6 kB, KOTOpBIE BEIOMPAIOTCS B 3aBUCUMOCTH OT coveTaHnust Harpy3ok 10; 6 u 0,4 xB.

Hcnonb3oBanne HampspkeHHss 6 kB 1enecooOpa3HO B JIBYX Clydasx: IpU
nuTaHuM npeanpusatas ot TOLl Ha reHeparoOpHOM HanpsbkeHMM 6 xB W 1pH
3HAQUMTENILHOM J0JIE JJIEKTPOABUTATENCH 6 kB B CYMMAapHON HArpy3Ke NpeaIpPUsTHS.

[Tonwxkaromme TpancpopmaTopsl ¢ BTOPUYHBIM HanpspkeHuem 0,4-0,66 B
BBITOAHO TMTarb Ha HanpsokeHun 10 xB. g  npeoOpa3oBareibHBIX |
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anekTponedHbix yctaHoBOoK (/ICII) ctommMocThs Tpanc(OpMaTOpOB NpU MEPBUUYHBIX
HanpsbKeHUsIX 6 1 10 kB npuOIM3UTENBEHO OJMHAKOBA, TO3TOMY HAMPSKEHUAE TS UX
NUTAHWS TPUHUMAKOT TaKUM, KOTOPOE€ HEOOXOAMMO JUIsl PACHPEACIUTENbHBIX CETEH
OCHOBHOM  Macchl  Harpy3kd  npeanpusitus.  llpy  cymmapHoid  jmone
AJIEKTPOJIBUTATEIbHON HArpy3ku 6 xB g0 50% or oOmel nemecooOpasHo
ycranapmuBate Ha [TIIT TpaHcopmaTopel ¢ pacIICIUICHHBIMM OOMOTKaMHM Ha
BTOpUYHOE HampsbkeHue 10 w6 kB (COOTHOLICHWE MOIIHOCTEH OOMOTOK
100/50/50%). Torga B PY musmero nanpsbkenus [TIIT (IIT'B) Oyner aBe cuctemsl
vl 6 1 10 kB, 3NEeKTpoABUTaTEIbHAS BRICOKOBOJIbTHAS HArPy3Ka OyJIET MUTATHCS OT
CUCTEMBI IIUH 6 KB, a CHIIOBBIE TpaHCHOPMATOPBl - OT cucteMbl WMH 10 xB. Tlpu
OonbiueM cooTHomeHun (10 60-70%) menecooOpa3HOil OKa3bIBACTCS YCTAHOBKA HA
[T wnm TII'B TpexoOMOTOUYHBIX TpaHCHOpPMATOPOB ¢ HanpsbkeHueM 10 u 6 kB u
coOoTHOHIeHHEeM MotHocTel oomorok 100/100/100%. Ilpu ycranoBke nHa [TII
(I'B) TtpanchopMaTropoB ¢ HEPACHIETUVICHHBIMU OOMOTKaMH MOIOHOCTBIO 110
16 MB-A BKJIIOYMUTEILHO U HAIMYUU HA MPEINPUATUN JJEKTPOABUTATENCH 6 kB Ui
pacCTpeACTUTENBHBIX CETEN MPAKTUYECKH BCETIA MPUMEHSIOT HAPsKEHUE 6 kB.

JIns  BHYTPULEXOBOTO  3JIEKTPOCHAOKECHHST B OOJBIIMHCTBE  CIIYYAcB
npuUMeEHsieTcs cuctema Hanpsbkenus 0,4/0,23 xB.

2.4 BpIOGOp KoJHMYECTBA M MOIIHOCTH TPAaHCPOPMATOPOB LEXOBBIX
MOACTAHIMI

[Ipesxkne 4eM  mpuctynare K BBIOOPY  KOJIMYECTBA M MOILIHOCTH
TpaHC(POPMATOPOB LEXOBBIX MOJACTAHLMNA, HEOOXOIUMO OMPENCIUTh PACUYETHBIE
Harpy3ku (10 1 kB) [EX0OB W KaTeropuuM HAJAEKHOCTH DJECKTPOCHAOKEHUS
noTpeduTeneil 3TuX 1exoB. st 3TOro peKOMEHAYETCsl BBIMUCATh U3 Tadbmuuel A4
pacueTHble Harpy3ku P, (O, S, (rpapsr 7, 8 m 9), Kareropuro HaICKHOCTH
ANEKTPOCHAOKEHUS 3neKTponpueMHUKOB (OI1) mexa (yvactka, 0ObEKTa) U XapakTep
OKPYIKaroIIENA CPEIBI.

KonuuectBo TpaHchopMaropoB Ha LEXOBBIX MMOACTAHLUSAX OINPEACTAETCS
KaTEeropuei HaaeKHOCTH 3JIEKTPOCHA0KEHUS TuTacMbIx Ol 1.

Yucino TpaHchopMaTOpOB Ha MOACTAHIMSAX OOBIYHO NpUHUMAKOT 1 wim 2,
TPEXTPaHCPOPMATOPHBIE TOJACTAHLMM TMPUHUMAKOT KaK MCKIIOUEHHE, B CIyYae
NUTaHWs 3HAYUTEIBHLIX COCPEJOTOYEHHBIX HArpy3ok npu S,,~/,0 xB An’ m
S, 21600 kB-A. Ha nmoacTaHIMM pEKOMEHIYETCsl YCTaHABIMBATh TPAHC(HOPMATOPHI
OJJMHAKOBOW MOIIHOCTH.

OnHotpaHcpopMaTOPHBIE MOJCTAHIIMA TPEITY CMATPUBAKOT:

a) anst mutanus D11 I kareropum, A0MyCKarOMMX MEPEPHIB ANEKTPOCHAOKEHUS
Ha BPEMsl 3aMEHBI MJIM PEMOHTa 000PY10BaHUS,

0) ansa nutanus Ol II kareropum B ciydae COOPY>KEHUS B LIEXE HECKOJBKUX
OJTHOTPAHC(OPMATOPHBIX MOJACTAHIIMMA, MUTACMBIX OT PAa3HBIX JUHUNA, U YCTPOWCTBA
MEXIY HUMH COEAMHUTEIBHBIX MEPEMBIYEK MO IIWHOMPOBOJAM WM KaleysM Ha
HU3ILIEM HAINPSOHKEHUU,
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B) s nutanus Ol -1 kareropuwm, ecnu momuHocte Ol 1 kareropum He
npesbimact 15-20% MOmHOCTH TpaHCcPOpMATOPA U BO3MOKHO PE3CPBUPOBAHUE HA
BTOPUYHOM HaIPSHKEHUU OT APYIUX MOACTAaHIME ¢ ycTpoiictBom ABP.

Crnenyet 3aMeTUTh, YTO B OOJIBIIMHCTBE CIYYacB HArpy3ka TpaHc(hopMaTropoB B
POM3BOJCTBEHHBIX L€XaX HEOAHOPOJHA MO HAACKHOCTH DJIEKTPOCHAOKEHUS, H,
Jake ecav  ykasaHel mnotpeoutenu [-1I  kareropum, Bcerma NOPHCYTCTBYIOT
notpedburenn III kareropum (10-20%), KOTOpHIE B aBapUUHBIX CIIy4asX MOKHO
OTKJIKOUMTH 0€3 ymepoa /i1l IPOU3BOICTRA.

JIByxTpanc(hopMaToOpHbI€ MOJACTAHIIMN NPUMEHSIOT pu npeodnaananuun I [-11
kareropuid, s nutanus OI1 [I-1II kareropuii B SHEPrOEMKHUX LEXaX C YIEIbHOM
TIIOTHOCTBIO Harpy3ku Oonee 0,4 kB-A/M°, a Takoke ynaneHHbIX notpebureneit 111
KATETOPHH.

Yucno W MOWIHOCTE  TPaHC(OPMATOPOB B3aMMOCBA3aHBI MEXKIY COOOM,
MOCKOJIbKY MPH OJTHOM HArpy3Ke 1exa, S,, YUCJI0 TpaHCPopMaTopoB OyAECT MEHSITHCS
B 3aBUCUMOCTM OT WX €IWHWYHOM MOINHOCTH. MOIIHOCTH  LEXOBBIX
TpaHc(hopMaToOpoB MPUHHUMAKOT MO cieayromei mkane: 160; 250; 400; 630; 1000;
1600; 2500 xB-A.

B nmureparype [1,11] naroTcs peKOMEHAAMHA O 1ENECO00Pa3HOCTH TPUMEHEHUS
TPaHC(HOPMATOPOB ONPEAEIECHHOW MOLIHOCTH S, ,, B 3aBUCUMOCTH OT YJEIbHON
IUIOTHOCTH HArpy3KH LIEXa.

npu S, < 0,2 kB-A/m’ Sump = 630, 1000, 1600 xB-A,
npu Sy 2 0,2-0,5 kB AM  Symp = 1600 kB-A;
npu S, > 0,5 kB-A/m’ Symp = 2500, 1600 xB-A.

DT PEKOMEHJAIMKA CHPABEAJUBBI NPU PACUCTHON BJIEKTPUYECCKON Harpyske
uexa cbiie 2500-3000 xB-A.

B cnydasx, korna Harpy3ka He pacnpe/ie/ieHa, a COCPEI0TOUEHA HA OTACIBHBIX
y4acTKax I€xa, BeIOOp €IMHUYHON MOIMHOCTH TpaHchopmaTopoB 1iexoBbix TII He
CJICYET MPOU3BOIUTH MO KPUTEPHIO YIETBHOM MIIOTHOCTUA HArPy3KH.

[Ipy MeHbmIMX Harpy3kax HY>KHO OPUEHTUPOBAThCS HA  KOJMYECTBO
TpaHc(HOPMATOPOB, HEOOXOUMBIX MO HAJC)KHOCTH DJICKTPOCHAOKECHHMS, M PACYETHYIO

Harpysky. Ilpm  3TOM  pacyeTHyr0  MOMIHOCTE S,  WIH  KOJHYECTBO

TpaHchopmatopoB N ¢ yueToMm Kod(dduireHTa 3arpy3ku K, MOKHO ONPEACTUTh IO
dbopmynam:
S S
3 Hmp 3

[Tony4yeHHbIE 3HAYEHUST OKPYIJISIFOT 10 OJIM>Kaled CTaHAAPTHOM BETMYMHBI,

[TpoBepky BBIOpaHHONW MOLIHOCTH TPAaHCHOPMATOPOB C y4eTOM TpeOOBaHWH
B3aHUMHOI'0 PE3CPBUPOBAHUA W JOIYCTUMOW aBAPUIHOMN MEPETPY3KHA MPOU3BOIAT 110
dbopmye:

S K,

SHOM.m 2
N - ] K3.a.
rae K ;- n0oas aneKTponpueMHUKOB [ 1 11 kareropuii B pacueTHOM HArpys3Ke.

, (2.44)
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K, - nomyctumblii Ko3((PUUMEHT 3arpy3kd TpaHCHOpPMATOpPOB B aBapUilHOM
pexxuMme, g TpaHC(OpPMAToOpoB C MACHSHBIM  OoxJaxacHueM K ,=[,3, i
TpaHCPOPMATOPOB C CYXUM AMAIEKTPUKOM K ,=1,2.

[1pu OTCYTCTBMM JAAHHBIX B KyPCOBOM padoTe MOXHO nmpuHUMaTh K, = 0,8 ms
JABYXTPAHC(POPMATOPHBIX MOJACTAHIMM, nuTarommx notpedutenu | u 11 kareropun
HAJC)KHOCTH.

B omHOM wmexe, kopmyce MOTYT pPa3MEMIATbCS HECKONBKO MOJACTaHIMNA C
TpaHcpopMaTOpamMH OAMHAKOBOH MOIIHOCTH.

Koadduument 3arpy3ku K,; npuHUMAETCS:

1) mnst AByxTpaHc(OPMATOPHBIX MOACTAHUMI NpU MpeodnataHuu Harpy3ok [
kareropuu 0,65-0,75, npu npeobnaganun Harpy3ok I kareropuu 0,7-0,8;

2) s OAHOTPAHC(POPMATOPHBIX TMOACTAHUMHA C YYETOM  B3aWMMHOIO
peseppupoBanus Harpy3ok II kareropum K, = 0,7-0,85, a npm narpyskax III
kareropuu 0,85-0,95.

VYkazaHHble KO3QPUIMEHTHI 3arpPy3KAd B HOPMAJIBHOM M ABAPUIHOM PEKMMAX
JIOJDKHBI  HAaXOOUTBhCS B YKA3aHHBIX MPEAesiax MOCHIE MPOBEICHUS MEp 1O
KOMIEHCAIMM PEAKTUBHONW MOIIHOCTH. [[03TOMYy BBIOOP KOJMMYECTBA M MOILIHOCTH
TpaHCPOPMATOPOB OCYLIECTBIIICTCS B /1B 3TAlA.

Ha nepBom »Tane BHIOMPAKOT KOJUYECTBO M MOUIHOCTH TpaHC(OpMATOpOB Ha
NOJCTAHIMSAX COIVIACHO TPUBEACHHBIM BBIIIE PEKOMEHAAIMSIM. MOIIHOCTH K€
TpaHC(POPMATOPOB JJIE LIEXOB CO 3HAYMTENBHBIM MOTPEOJICHUEM PEAKTUBHOM
MowmHocTH (O, = 500-700 xe6ap), Tam Trae INPEANONAracTCs IPOBEACHHUE
KOMIEHCAIlMM PEAaKTUBHOM MOINHOCTH, HAMEYAKT N0 HaWOOJbIICH BEIMYMHE
KO3 ((pumMeHTa 3arpy3KH.

Ha Bropom stane, nmociae npoBEACHHS PACYETOB MO KOMIEHCAIIMM PEAKTHUBHOM
MOIIHOCTH MO LE€XaM ¥ MPEANPUATHIO, CIEIYyET YTOUHUTH BETMYHHBI SJICKTPAYECKIX
HArpy30K W MOBTOPHO ONPEAEIUTh KO3PPUIMEHTHI 3arpy3ku TpaHC(hOpMaTOpOB B
HOPMaJIbHOM M aBapUHHOM PEXKMMAaX, a 3aTeM CKOPPEKTHPOBATh MOIIHOCTH W
KOJIMYECTBO TPaHCPOPMATOPOB B LExax, A€ Oblla MPOBEACHA KOMIEHCALHS
PEaKTUBHON MOIITHOCTH.

[Ipn pemeHun BoOmpoca SIEKTPOCHAOKEHHsST OOBEKTOB C  HEOONBIIMMU
Harpy3kamu (10 260 xB-A, ckiaapl, Tapakd W T. I.), 4TOOBl HE MPOEKTUPOBATH
NOJCTAaHIMKU € TpaHCHOpMATOPaMH MAIOW MOIIHOCTH, JOMYCKACTCS MPHUCOEAHHSITH
AT HArpy3ku K MOACTaHUMM Onu3nexamero mnexa. OUEHUTh Lenecoo0pa3sHOCTh
NPUCOEAMHECHUS YKA3aHHBIX HArpy30K K MOACTAHLIMKA C YYETOM PACCTOSHUS [ MEXKITY
NOJCTAHUMEN W BBOAHBIM PACHPENCIUTENBbHBIM MKaQOM I[exXxa MPUCOCIUHEHHON
HArpy3Koi .S, MOJKHO 110 IPUOIMKEHHOH SMIIMPUUECKOR popmylie:

Sy L <15000 kB-A .

B cnayuac 00beauHEHHMsS HArpy30K HECKOJIBKHX OOBEKTOB WX PaCUETHBIE
AKTUBHBIE W PEAKTUBHbIE MOIIHOCTH CKJaabiBaroTCa. Harpysky HapyXHOro
OCBCILECHUS TEPPUTOPUN NPEANPUATHS HEOOXOAUMO PACIPEACTUTh HA 2-3 HAUMEHEE
3arpy>KeHHbIE MOCTAHLIVH.

[Ipu BeIOOPE MecCTa pa3MEUICHHS LEXOBBIX MOJACTAHLMNA HEOOXOAMMO
PYKOBOJACTBOBATHCA CIEAYIOMIMMHA COOOPAKEHUSMU:
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1) ¢ uenvro HauOonbinero npudmmwkenus Kk I11 10 1 kB ¥ cokpalleHus TUHBI
HU3KOBOJIBTHBIX CETCH MOACTAHIMM CJEAYET pachoJiaraTb BHYTPU Li€Xa WM KE
BCTpPaMBaTh B HETO BOJIM3HM LICHTPA HAIPY30K C HEKOTOPBIM CMELICHHEM B CTOPOHY
UCTOYHMKA nuTaHus. Ecnu ke At 1nexa 3anpoeKTUPOBAHO HECKOJBKO MOJICTAHLIMMA,
X HEOOXOIMMO PACMPEACTUTh MO IMJIOMAAN [€Xa MPOMOPLUHAOHAIBHO HArpy3KaM.
KOHCTpYKTHBHO 3TH TpaHCHOPMATOPHBIE TOACTAHIMM B OOJBIIWHCTBE CIIyYacB
BBINOIHSIOTCS KOMIUIEKTHBIMU (KTTI);

2) otaeneHO crosimme 3akpeiteie TI1 6-10/ 0,4 - 0,66 kB MPOEKTUPYIOT TOT/A,
KOTI'/Ia IO YCJIOBUSIM MOKapO-, B3PBIBOOMACHOCTH MPOU3BOICTBA WM 10 TPEOOBAHUSIM
TEXHOJIOTMH HEBO3MOXKHO pa3MecTtuTh TII BHYyTpHM 1ieXa Wi AaKE NPUCTPOUTH UX Y
HAPYXKHBIX CTECH.

OtpenpHo crosimme TII memecooOpa3Hbl Takke W Ui MATAHUS HEOONBIIAX
OOBEKTOB € PacCPEIOTOYCHHBIMM [0 HECKOJIBKMM HAMpPaBICHHUSIM HEOOIBIIAMHA
Harpy3Kammu.

B cBs3u ¢ Tem, 4ro B OONMbIIMHCTBE ciiydacB Ha TI1 MCHONB3yrOTCS MacisHbIE
TpaHCc(OpMATOPBl, WX HENB3d BCTpaWBaTh B OJKAJBIE W OOLICCTBEHHO-
aJIMAHUACTPATABHBIE 3JIaHMSI.

3) B mexax ¢ MbUIBHOH M XMMHYECKHM AKTUBHOW CpeNoil, HO HE MOKapo- U
B3pbIBOONACHOM, TII BBIMONHSOTCS BCTPOECHHBIMH B BHJE OTIACHBHBIX 3aKPBITHIX
IIOMELLIEHNN. BHYTpH 1iexa, COCTOALLEr0 U3 HECKONBKUX npoJieToB, KTII pazMeraror
y KOJIOHH 3JaHHS WU Y KAaKUX-TUOO MOCTOSHHBIX MoMeleHni nexa. [Ipu Haimmunm
MOCTOBBIX KPAHOB B MHOTOIMPOJIETHOM LEXE MOACTAHIMN HEOOXOIMMO pa3Mellarh B
MEPTBOH 30HE pabOTHI KPAHOB.

2.5 Komnencanusi peakTHBHOW MOIHOCTH HA NPEANPUSITHH

B Hacrosimmee Bpems, MpH 3aKIOYEHWH JOTOBOPOB HA JJIEKTPOCHAOKEHHE
OPEANPHUATHIA, HSHEProCHAOKAKOIIKAE OpraHu3anuu (KOMMAaHWH) YCTAHABIIMBAKOT
SKOHOMHYECKHA 0OOCHOBAHHYIO BEJIMUMHY MOTPEOJICHHAS PEAKTUBHON MOIIHOCTH (), B
Yackl MaKCUMyMa B 3HeprocucreMe. HeoOXoammMocTh B KOMIEHCAIMM PEAKTUBHOM
MOIIHOCTH BO3HMKACT TOT/A, KOTJA BEJIMYMHA MOTPEOJICHNAS PEAKTUBHOW MOIIHOCTH
OPEANPUATHEM TPEBOCXOAUT 3HAYEHHE SKOHOMHUYECKH OOOCHOBAHHOW BEJIMYWHBI
peaxkTuBHONW MomHOCTA (J,. BennumnHa (J, 3a1a€TCA 4epPe3 HOPMATHBHOE 3HAYCHUE
KO3((UIMEHTA PEAKTUBHOM MOIIHOCTH {g@. C YYE€TOM YPOBHS NHUTAOLICTO

HANPSDKEHUS TTPEIPUSITHS.
B tabmuue 2.1 npuBeacHbl 3Ha4YeHUS KO3(PPUIMEHTOB PEAKTUBHON MOIHOCTH.
[lepen  ompeneneHWEM  MOLIHOCTH  KOMIICHCUPYIOIIMX  YCTPOMCTB  Ha

OPEANPUATHA HEOOXOAMMO YTOYHUTH €0 PACYETHYIO MOIIHOCTh, TO €CTh YYECTb

notepy B TpaHcdopmaropax ['TIIT (ITT'B)"

Jlst auana3zoHa MoutHocTei cuioBbix TpaHcdopmaropos ['TIT (ITI'B) ot 4 nmo

40 MB-A n koappuuuenTa 3arpy3ku 0,7 BEIMYMHY OTEPh MOKHO MPUHSTH:

(2.45)

' TIpu otcyTtcreuu ITII B pacueTe NOTEPh HET HEOOXOAMMOCTH
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TaGnuna 2.1- BeiOop HOpMATMBHOTO 3HA4YeHUS KOA(PPHUIMEHTAa pPEaKTUBHOMN
MOIIHOCTH

Hanpsokenue, kB 3HAYCHHUE g O,y
110 0,5
35 0,4
6-20 0,4
0,4 0,35

Torga pacyeTHas >IEKTPUYECKAs HArpy3Ka MPEANpPHATHS C YYETOM MOTEPH B
tparcpopmaropax ['TIIT (I1I'B) MmoxeT ObITh OnpeaeneHa:

Py =LPpup + APy (2.47)
Oy =COpp + A0y - (2.48)
DKOHOMMYECKHA 000CHOBAaHHAs BEJIMUMHA PEAKTUBHOM MOIIHOCTHA COCTABMT:

Q, =P, 180,, (2.49)

rae P, — pacyeTHas yTOYHCHHAs AKTHMBHAS HArPy3Ka MPEANPUATHS C yYCTOM MOTEPh
B Tpancdopmaropax ['TIIT (I1I'B);

Igp,, - HOPMATHMBHOE 3HAYCHHE KOA3(PPHUIMEHTa PEAKTUBHOH MOIIHOCTH
NPEANPUSITHS, 3a1aBAEMOE SHEProcucTeMoi (Tadbmuna 2.1).

HeobOxomumas MOIIHOCTh KOMIIEHCUPYIOLIMX YCTPOMCTB ONPEAEIIETCS KaK

Qg =0 —0,. (2.50)

Haiinennas BEIIMYMHA MOIHOCTH KOMIEHCUPYIOLINX YCTPOMCTB
pactipenensiercs B ceTsax A0 v Beime 1000 B.

JIns HaxOXKACHHSI MOLUTHOCTH KOMIIEHCHPYIOIIMX YCTPOMCTB, MOAKIFOYAEMbIX K
muvHaM  6-10 kB, onpenensercs  KO3QQPUUMEHT PEAKTUBHOH  MOIIHOCTH
BBICOKOBOJIBTHOM Harpy3ku (g,

ZQi +AQrnn
ZP° + APy

189, = (2.51)

e 20, w XP, - CYMMapHbBIC pacyCTHbIC PEAKTHBHBIC M  aKTHBHBIC
BBICOKOBOJIBTHBIE HATPY3KHU MPEANIPUAATHS,

AQ M AP 1y - moTepu B Tpancopmaropax [T (TIT'B).

Ecmm igp, <ig@.,, TO pa3MeIiarb KOMIICHCUPYIOIIME YCTPOMCTBA HA IIMHAX O-
10 kB Henenecoodpasno. Ecmm fgp, >1g@, , TO MOLIHOCTE KOMIEHCHPYIOLIMX
YCTPOMCTB, MOAKITFOYAEMBIX K IIMHAM 6-10 kB, HAXO AT KaK

Oy =180, —180,,)-ZP,. (2.52)

* TIpukaz MuHHCTEPCTBA MPOMBINIICHHOCTH M dHepreTuku P® ot 22 despans 2007r. Ne49 «O mopsiaxe
pacueTra 3HAUYCHHH COOTHOIUCHUS NOTPEOJICHUSA AKTHBHOM W PEAKTUBHOW MOIMHOCTH A OTACIBHBIX
SHEPrONPUHUMAIOIINX YCTPOUCTB (IPYIN SHEPrONPHHAMAIOIIUX VCTPOUCTB) MOTPEOUTEICH SICKTPHUCCKOH
SHEPIHH, MPUMEHACMBIX A ONPEACTICHUS 00s3aTeIbCTB CTOPOH B JOTOBOPax 00 OKAa3aHHU YCIYT IO
nepegade MEKTPUIECKOH SHEPTHHU (TOTOBOPAX SHEPTOCHAOKEHN)»
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MOIIHOCTE KOHEHCATOPHBIX YCTAHOBOK J0JKHA OBITh HE MeHee 450 xeap. 1pu
MOJIYYEHUM MEHBIIETO 3HAYEHUS KOHJEHCATOPHBIE YCTAHOBKM HA BBICOKOM
HampspkeHWH  He  ycraHaBmuBatoor (), =0, a  pEaKTUBHYIO  MOIIHOCTbH

nepepacipeaeissioT Ha HU3KOM HaIPSDKEHUH.
OcTaBiIylOCs 4acTh KOMIIEHCHPYIOIIUX YCTPOHCTB pa3MEIaloT Ha CTOPOHE
HU3KOTO HAMPsDKEHUS 1IEXOBBIX TTOACTAHITHIMA
Opn=0y ~ 040 (2.53)
KomneHncupytomue yecTpoicTBa Ha HU3KOM HAMPSYKEHUHM MEXKIY TTOACTAaHITUIMHU
pacTpeAesioT MPOMOPIHUOHATIEHO PACUETHBIM PEAKTUBHBIM HArpy3kam MOJCTaHIINM
(LIEXOB).

_ QKyH ) Qpi
QKyHi ZQPZ- >

rae O,,,; - HEOOXOMMash MOIIHOCTh HU3KOBOJIBTHBIX KOHICHCATOPHBIX YCTAHOBOK

(2.54)

i-ro 11exa (MoICTaHIINN ),
Qp . - pacyeTHas peakTUBHAS MOILIHOCTB i-T0 1eXa (MMOACTAHLINN );

ZQP . - CyMMapHas pacyeTHas PEaKTMBHA1 MOIIHOCTH NOTPeOMTENEH Ha

HU3KOM HaIpsbKEHUHM, T1ie OyAeT MPOoBeacHA KOMIICH AL,
[lonydennsle  pacuyertHbie  Mommoctd (.,  PACHPENCISIOT — MEKITY

TpaHc(opMaTOpaMu LEXa W OKPYIJIAKOT A0 OmDKaHIIMX CTaHJAPTHBIX 3HAYCHWH
KOMIUIEKTHBIX KOHJCHCATOPHBIX YCTAHOBOK (mpumioxkeHue [2). B nemax ynoGcrsa
PETYIMPOBAHUS KOMIICHCUPYEMOH MOIIHOCTH LENECO00PAa3HO KOHIACHCATOPHYIO
YCTaHOBKY IPUHUMATh PETYJIUPYEMOH.

Ilocne pacdera m BbIOOpPA BCEX KOMIECHCHPYIOLIMX YCTPOHCTB HPOBEPSIOT
OanaHc peakTUBHOM MOIIHOCTH HA I'PAaHMIIE Pa3ena:

QKJ)SZQKygdHW +ZQKdemm :Qxydxmm: (255)
e Y Ouogum Y1 2.Oungum - CyMMapHas —(QaxTMyeckas —MOIIHOCTh
BBICOKOBOJIBTHBIX M HU3KOBOJIBTHBIX KOMIICHCUPYOIIUX YCTPOHCTB COOTBETCTBEHHO.

[locne pacnpeneneHuss KOMIIEHCUPYIOIMUX YCTPOWCTB MEXKIY IMOACTAHIMIAMHA
HEOOXOUMO OMPENEIUTh (PaKTUUECKUE KOIP(PUIUEHTHI 3arpy3Ku TPaHCHOPMATOPOB
noACTaHUmMi. Eciau OHM 3HAYMTENBHO OTIMYAKOTCS OT PEKOMEHAYEMBIX, HEOOX0IMMO
IPOU3BECTH KOPPEKTUPOBKY YHMCIIA WJIM MOLIHOCTH TPaHC(POPMATOPOB B KAXKIOM
Lexe.

2.6 Beioop momnoctu tpancopmaropos I'TIII (III'B) u coOCTBEHHBIX
HYK/] NOACTAHLNH

B OompmmucTBe cnywaeB Ha [TII (III'B) mpoMBIOUIEHHBIX NpeANpUATHI
YCTaHABIMBAIOT JABa TpaHcpopmaropa. llemecooOpa3HOCTE  YCTAHOBKM — TPEX
TPaHC(HOPMATOPOB MOKET PACCMATPUBATECS TOJIBKO B CIEAYIOIINX CIyYasX:

- IPU HAIMYHAXA KPYITHBIX COCPEAOTOUYEHHBIX JIIEKTPUYECKUX HAIPY30K;

- OpU HEOOXOAUMOCTH BBIACIICHUS MMHWTAHUS KPYIHBIX PE3KONECPEMEHHBIX
HArpy30K Ha OTIEIBHBIE TPAHCPOPMATOPBI, €CIU HEBO3MOXKHO OOECHEYHTHh WX
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NUTaHWE OT TPaHC(HOPMATOPOB C PACIICIUICHHONH OOMOTKOH WIIM CIBOEHHOTO
peakrTopa,;

- JUIs UEXOB M NOPECANPHUITHNA C BJIEKTPONPUEMHUKAMU 0co00i rpynnbl |
KAaTCropuM W JJIEKTPONPUEMHUMKOB |  Kareropuv, K TMHTAHUKO  KOTOPBIX
NPEIBSABISIOTCS OBBILICHHBIE TPEOOBAHUS B OTHOLLIEHUH HAJEKHOCTH.

OnHoTpancHopMaTOPHBIE TOJCTAHIIMKA MPUMEHSFOT IJI MATAHUS NOTPEOUTENCH
III xareropumu.

Beibop mommuoctu Tpancdopmaropos [TII (III'B) npomsBomutTcs Ha
OCHOBAaHUM PACUETHOW HArpy3KH NPEANPHITHS C YYETOM MOTEPh MOLIHOCTH B
TpaHcpopMaTopax U NPOBEACHHON KOMIICHCALIMY PEAKTUBHOW MOIIIHOCTH.

Ecom wa ITIIT (I1I'B) ycranaBnuBaercs ABa TpaHcdopmaTopa, TO pacyeTHas
MOIIHOCTh K&KI0TO U3 HUX OMPEACTSETCS MO YCIOBHIO:

S
S > .
Hmp 2_K3ma

SFHH = \/])py2 + (pr - Qkyqbcmm)z > (256)
rae K,, - kxodqpuuueHt 3arpy3ku Tpancpopmartopo (K,, =0,65-0,7 npu

nutanuu ot ['TIIT (ITT'B) norpedureneii I u 11 kareropumii, K,, =0,75-0,85 npu

nutanuu notpedutenei 11 u 111 kareropun).

ITo mostyyuBIIENCS pacueTHONW MOIIHOCTH M3 PsAla HOMHHAIBHBIX MOIIHOCTEMN
TpaHc(HOpMaTOPOB BHIOMpAIOT OJIDKAWIIEE CTAaHAAPTHOE 3HAYEHUE MOUIHOCTH
TpaHcopmaropa S, ,, W NPOBEPSIOT €ro HAa JOMYCTUMYIO NEPETPY3Ky B aBAPUHHOM

Hm
PEKHUME, T.€. MPU OTKIFOUYEHUU OJTHOTO M3 TPAHC(HOPMATOPOB ¢ YYETOM OTPAHUYCHUS
notpeduteneit 111 kareropuu (€cim B 3TOM BO3HUKAET HEOOXOIUMOCTD ).

1,3S >K[,H.SHIH‘

Hmp —

[Ipy HEOJHO3HAYHOCTHM TPUHUMAEMOTO PEIIEHWS BbIOOPA  MOLIHOCTH
TpaHcopMaTopa NPOBOAAT TEXHUKO-DKOHOMHUYECKOE CPABHEHUE BAPUAHTOB C
PAa3HBIMU MOILHOCTSIMH TPaAHC(POPMATOPOB.

Tpancpopmaropsr [TII (III'B) cnenyer BbIOMpaTh €  YCTPOWCTBOM
PErYIMPOBaHUS HANIPSHKEHUA MO HAarpy3koi — PITH.

Koncrpykrusuao I'TIIT (ITT'B) 35-110 kB cieayer NpUMEHATh KOMIUIEKTHBIMA
NOJCTAHIMSAMHU 3aBOJCKOTO0 M3rOTOBJICHUs OJIOYHOH KOoHCTpykumm cepun KTTIb
(KOMIIJIEKTHAsE TpaHC(POpPMATOpPHAs MOACTAHUMS OJIOYHOrO THIA) WM MOAYJIBHOIO
ucnofHeHus: [2]. TexHuueckwe MaHHBIE MO TpaHCPopMaTopam MPUBEICHBI B
NPUIOKeHUH ['4 maHHOro mocoodus.

Tpanchopmarop cOOCTBEHHBIX HYKJ HEOOXOAUM MJiI NMUTAHUS COOCTBEHHBIX
HY>KJ TOJACTAHLIAH, KOTOPBIMH SIBJISIFOTCS. OCBELICHHUE, OTOIUICHWUE, CHCTEMBI
OXJIWKIACHHUS  CHJIOBBIX  TPAaHC()OPMATOPOB, BTOPUYHBIE LMK  YIPABJICHHUS,
ABTOMATHKM M TMPOYMX HYXA. Ero MOIIHOCTH ONPEACHSeTCs 3IICKTPUUYECCKON
Harpy3koi cuioBbix Tpanchopmaropos ['TIIT (ITI'B). OpreHTUPOBOYHO MOIIHOCTH
Tpancpopmaropa coOcTBeHHbIX HY»A Ha [TIIT (III'B) B kypcoBoi paboTe MOKeT
OBITB ONpPEACTIEHA:
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Sreyy 20,1%-S
rae S

(2.57)

Hmp >

- HOMHUHAJIbHAs MOITHOCTh cujioBOro Tpancdopmaropa ['TIIT (TTI'B).

Hmp
MouHocTh TpaHcpopMaToOpoB COOCTBEHHBIX HYKII BHIOMPAIOT U3 CIAECAYIOIICTO
psiaa CTaHIapTHBIX MOIHOCTEN: 16, 25, 40 kB A4, a pekomenayemas mapka TCKC.

2.7 BpIOOp cXeMbl 3J1eKTPOCHAOKEHHUS PeANPUATHS

B nmanHOoM pazgene HEOOXOAMMO BBIOpaTh CXEMY BBICHIETO M HHU3IIETO
HanpsbkeHnd  npucoenmHenuss [TIIT (II'B) k mnurarommm  JUHUSAM, CXEMBI
paclpeACTUTENBHBIX YCTPOHCTB, MYHKTOB M CXEMbI PACPEACIICHUS AIEKTPAYECKOM
sueprum ot ['TIIT (III'B, LIPI1, PIT) k nexoBsIM TpaHC(HOPMATOPHBIM MOACTAHLIUSIM U
BBICOKOBOJIBTHBIM YCTAHOBKAM.

Ha nanpsoxkenum 35-220 xB nurtanme [TIT (III'B) ot y3moBoil paiioHHOH
noactaniuu (YPIT) BeIMONHSETCS MO paAUaIbHON WM MaruCTPaIbHOW CXEMaM.

PagnanbHyto cxeMmMy MHWTaHWS MPUMEHSIOT Npu HeGonbimom ynanenuu [TI
(IIT'B) ot YPII, a Takxe mpu BBINOJHEHUHM NMUTAKOUICH JMHUKA Kademem 35-220 xB
(puCyHOK 2.2).

35- 220 kB

!
:
M

T
.
fil

e
I'TIIT1 I'TIn2 I'TII3

(IIT'B1) (II'B2) | | (TITB3)

1
L

Pucynok 2.2 - [Turanue I'TIIT (I1I'B) no paguanbHoii cxeme
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MarucTtpanbHbIE CXEMBI IPUMEHSIKOT HA HaNpspDKEHUM 35-220 kB npu NUTaHUU
no oanoit JISII (Bo3aymHoi nuann) Heckonpkux ['TIIT (ITI'B) omnoro npeanpusitus
win ['TIIT (TII'B) HeCKOMbKHUX NpeanpusTuii (pUCyHOK 2.3).

JISI
35-220 xB

-

T'TIIT1 TTIT2 ITTIT3
(II'B1) (TI'B2) (TI'B3)
3

Pucynok 2.3 - [Tutanue ['TIIT (I1I'B) mo maructpansHoii cxeme

BrIOOp cXeMBI pacnpenenuTeNbHbIX YCTPOMCTB Ha cropoHe 35-220 xB I'TII
(II'B) pexoMeHyeTCsS MPOU3BOANTD B CIAEAYIOLIEH NOCIEA0BATENBHOCTH, HAUUHAS C
MIPOCTENIINX CXEM:

1) Onok «IMHUA-TpaHCHOPMATOP» C PAIBCAMHUTEIEM, OTACITUTEIEM H
KOPOTKO3aMBIKATEJIEM,

2) nBa OnoKa «JIMHHS-TPAHCHOPMATOP» C BBIKIIKOYATEIAMU U HEABTOMATHYECKON
(aBTOMAaTU4ECKOM ) MEPEMBIUKON CO CTOPOHBI JINHUMY,

3) MOCTHKH Pa3HbIX BUJOB C BBIKITIOYATEISMU;

4) 4eTBIPEXYTOJIbHUKH,

5) onHa paboyasi CEKIIMOHMPOBAHHAS U 00XO0IHAsI CUCTEMA LINH;

6) nBe paboume u 00X0HAs CUCTEMA LIWH;

7) nBe paboume CEKIMOHUPOBAHHBIE M 00XOHAsI CUCTEMA IIUH.

Tak kak TpeOOBAaHWE HAMCKHOCTH DJICKTPOCHAOKEHUS  MOTPEOUTENCH
OPOMBILIIEHHOTO TMPEANPUATUS MPUBOAUT K HEOOXOJUMOCTHM YCTAaHOBKM JBYX
cwioBblx Tpanchopmaropo Ha [TIIT (III'B), To Haumbonee mnpocToi CXeMou
pacipeeanuTENbHOTO yeTpoiicTBa 35-220 B daBiseTCs cxema JBa OjoKa «JIMHUS-
TpaHCcPOPMATOP» € PA3bCIAUHUTEISIMU, OTACIATEISIMA U KOPOTKO3AMbIKATEISIMH, HO
B COOTBETCTBMHM C «PeKOMEHIalMsIMH MO TEXHOJIOTHYECKOMY MPOEKTUPOBAHUIO
NOJICTAHIMI EPEMEHHOTO TOKA C BBICIIUM HanpsbkeHueM 35-750 kB (U3garenscTBO
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HI[ SHAC, 2004r.)» npu NpOEKTUPOBAHMHA NPHUMEHSATH CXEMBI C OTACIUTEISAMU W
KOPOTKO3aMBIKATEJSIMA HE PEKOMEHAYETCS, a TPH PEKOHCTPYKIMM U TEXHUYECKOM
NIEPEBOOPYKEHNUN MOJICTAHLIMI CIEAYET PacCMaTpuBaTh 3aMEHY ITHX annaparoB Ha
BBIKITIOYATEIH.

TpeOoBanusi pekOMeHAAUWi OOYCIOBIEHBI PAAOM HEIOCTATKOB MPUMEHEHHS
CXEM C OTJEIIUTENSAMHU U KOPOTKO3aMBIKATEIISIMU:

1) HEBBICOKOW HAIEKHOCTBIO cpadarTbiBaHUsl KOPOTKO3aMBIKATENCH W
OTIEIIUTENCH B KIIMMATHYECKMX 30HAX C WHTCHCHBHBIM TOJIONEA000PA30BAHUEM W
peanu3anmeil ICKyCCTBEHHOTO KOPOTKOTO 3aMbIKaHUS,

2) cpabaTblBaHUE OTACIMTENEH W KOPOTKO3AMBIKATEICH MOXKET MPUBECTH K
BBIMAJICHUI0 W3 CHHXPOHW3MA BBICOKOBOJIBTHBIX CHHXPOHHBIX JABHUrarcici u
HAPYLICHAIO TEXHOJOTUYECKUX MPOLECCOB HA MPEANPUATHH,

3) co3maHnMeEM KOPOTKO3AMBIKATEISIMU ABAPUMHBIX PEKUMOB, YBEJIMYMBAIOIINX
KOJIMYECTBO OTKA30B B CHCTEME BJIEKTPOCHAOKEHUSI TPOMBILIIICHHOTO TTPEITPHSITHS
Y SHEProcHa0KaroLIEl OpraHu3alnu;

4) CIOKHOCTBIO HACTPONKHM PENEHHON 3aIUThI JIMHHNA.

Hexons w3 3THX  COOOp@KEHHMA  CXEMBI  C  OTACIUTEISIMA U
KOPOTKO3aMbIKATENsIMA HAa HanpsokeHun 35-220 kB npu  npoekTupoBaHMM WU
PEKOHCTPYKIIMM TOJCTAaHLIMA NPUMEHATh HE PpekoMeHayercsa. [lostomy npm
Pa3pabOTKE CHCTEMBI JICKTPOCHAOKEHUS IPEANPUATHS. B KYPCOBOM padoTe ciemyer
n30erarb UCNOJIb30BaHUS TAKOW CXEMBI.

Habonbmee pacnpocTpaHeHHME u3-32 CBOCH NPOCTOTHI HOMYUYHMIIM  CXEMBI
pacnpeaenuTeNbHOTO yeTpoicTBa 35-220 kB — nBa 0510Ka «JIMHUSA-TpaHchOpMaTop
C BBIKJIFOUATEISIMM M HEABTOMATHYECKOH (PUCYHOK 2.4, a) WM aBTOMAaTHYECKON
NEPEMBIYKON (PUCYHOK 2.4, 0).

JI3I1 JI311 JIoI1 JIDI1
[TII1 [TII1
(III'B1) (IF'B1)
QS1 35220 kB QS2 QS1 35220 xB QSs2

Bt oG
QS3 Q54 QS3 QS4

RER

6)

Pucynok 2.4 — CxeMbl pacpeeauTeNbHOTO YCTPOMCTBA /1Ba ONOKA «JTUHUS-
TpaHcPOpMaATOP» € BHIKIIFOYATEISIMA U HEABTOMATHYECKOH (a) M aBTOMATH4eCKoi (0)
MEPEMBIYKOM

26



CxeMbI IOJIYYHIT [IMPOKOE PACTIPOCTPAHEHUE HA TYMUKOBBIX, OTBETBUTEIBHBIX
¥ YaCTMYHO MPOXOJHBIX MOACTaHUMAX, nmuTarommx norpedurenu II-11I kareropuu
HaAC)KHOCTH. Hemoctarkamu ONOYHBIX CXEM SIBJIIETCS TO, YTO TPH MOBPEKICHUSIX B
JUHUM WM B TpaHC(POpPMATOpPE ABTOMATHYECKM OTKIIOYAETCS JIMHUS W
TpaHcPOpMaTOp, a TAKIKE HEBO3MOXKHOCTh MPOBEACHUSI PEBU3HHM BBICOKOBOJBTHBIX
BBIKJIFOUATENEil 0€3 OTKIFOYEHUST COOTBETCTBYIOIIETO CHIIOBOTO TpaHc(opmaropa.

«MOCTHKOBBIE» CXEMBbI TO3BOJISIIOT YCTPAHUTh HEAOCTATKA OOYHBIX CXEM C
BBIKJTFOYATEAMHU. Pa3nnyaror 1Ba BUIa «MOCTHKOBBIX) CXEM C BBIKIIFOUATEIISAMMU:

1) MOCTHK € BBIKIIOHATENSIMM B LEMSAX JUHAA W PEMOHTHOH MEPEMBIUYKOH €O
CTOPOHBI IMHUM (PUCYHOK 2.5, a);

2) MOCTHK C BBIKIIFOUATENIIMA B LEMAX TPaHCHOPMATOPOB M PEMOHTHOMH
NEPEMBIYKON CO CTOPOHBI TPAHC(HOPMATOPOB (PUCYHOK 2.5, 0).

JIDIT JIDII JIDI1 JIDIT
S1 S2
L 35-220 xB J Q 35-220 xB Q
;/ ;D_/
QS1 QS2 QS3 a1 QS4

QS3 QS4 QS5 QS6
TTITI TTIT1
A ey Q2 @ e Q3

QS5 Q3 QS6 QS7 j QS8
QS7 QS8 QS9 QS10

a) 6)

Pucynok 2.5 - CxeMbl MOCTOB C BBIKJIFOUATENISIMU B LICTISIX JIMHUI (2) U B LIENSX
TparcpopmaTopos (0)

(Cxema MOCTHK € BBIKITFOUATENSMU B LETIAX JUHUM U PEMOHTHOM IMEPEMBIYKOM CO
CTOPOHBI JINHUI MOKET MPUMEHSATHCS HA TYMMKOBBIX, OTBETBUTEIBHBIX H MMPOXOIHBIX
NOJACTaHIMAX HanpsokeHuem 35—220 kB (pucyHok 2.5, a). Ha TynukoBbIX H
OTBETBUTEIIBHBIX  MOACTAHLMAX PEMOHTHAs TEPEMblUKA W  TEpPEMblUKa €
BBIKJIFOUATEJIEM HOPMAJIbHO PAa3OMKHYTHL. [lpm aBapum HaA OAHONW W3 JIMHWMA
ABTOMATUYECKM OTKJIFOYAETCS BBIKJIFOYATENb CO CTOPOHBI MOBPEXACHHOW JIMHUU U
BKJIFOYACTCS  BBIKJIIOYATESIb B MEPEMbIUKE, 00a TpaHchopMaropa OCTaKTCS
paborarommmMu. B ciiyyae aBapum Ha OJHOM K3 TPaHC(POPMATOPOB OTKIHOUYCHHE
BBIKJTIOYATENST MPUBOJUT K OTKIFOUEHHUIO TpaHCHOPMATOpa W MHTAKOIICH JMHHM.
OTKIIOYEHHE JMHUM MPH MOBPEKICHUM TpaHcPopMaropa sBISETCS HEAOCTATKOM
JTAHHOW CXEMBL.
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Ha npoxomHbIX TMOACTAHIMAX TMEPEMBIYKA C BBIKJIIKOYATENIEM HOPMAJIBHO
3aMKHYTA, Y€PE3 HEE OCYIUECTBIETCA TPAH3UT MOLIHOCTH.

(CxemMa MOCTHK C BBIKJIFOUATEJISIMH B LICMSIX TPAHC(POPMATOPOB M PEMOHTHOMN
NEPEMBIYKON CO CTOPOHBI TPAHCPOPMATOPOB (PUCYHOK 2.5, O) MPUMEHSETCS B TEX 3KE
Cllydasx, 4TO M CXema, MPUBEACHHAS Ha PUCYHKE 2.5, a. OCOOEHHOCTh NaHHOM CXEMBI
COCTOMT B TOM, YTO IIPpU AaBapUM B JIMHAM ABTOMATUYECKHA OTKIKOYAKOTCA
NOBPEKACHHAS JUHUS U TpaHcopmatop. [lpu aBapum Ha TpaHcpopMmaTope Mocie
ABTOMATHYECKUX MEPECKIIOYCHUIA B pad0TE OCTAKOTCS ABE JMHWHM W JIBA UCTOYHMKA
NUTAHWS. YUYUTHIBAs, YTO aBAPUHHOE OTKIHOYEHHE TPAHCPHOPMATOPOB MPOMCXOAUT
CPaBHHUTEIBHO PEAKO, OoJiee MPEANOYTUTENIBHA CXeMa, MPUBEACHHAS HA PHCYHKE
2.5, a.

bonee cioxHBIE CXEMBI JUIS TOJACTAHUMNA TPOMBILUICHHBIX MPEANPHUITHIA
HanpspkeHueM 35-220 kB npuMeHSIoTCS NMPU HAIMYMK TEXHUKO-DKOHOMHYECKOTO
000CHOBaHHS.

Pacnipenenutenbhblie yerporicTa HanpskeHueM 6-10 kB I'TI u [1I'B (pucyHok
2.6) npu ABYXTpaHC(HOPMATOPHOHN MOACTAHLMH BBIMOJHSIOTCA ¢ OJHOW OJMHOYHOMN
CEKLIMOHUPOBAHHOM BBIKIIFOYATENIEM CUCTEMOM MMMH. CEKLMOHMPOBAHHBIE CHCTEMBI
cOOpHBIX MH 6-10 xB paboTaroT, KaKk MPaBUIIO, PA3AECIIBHO.

B cnyuae ycranoBku Ha ['TII, III'B nByX TpancopmMaTopoB ¢ pacIlCIICHHBIMA
OOMOTKaMH WM CO CABOCHHBIMH peakropamu PY 6-10 kB BBINOJHSKOT € ABYMs
OJMHOYHBIMA  CEKLIMOHMPOBAHHBIMH  BBIKIIOYATEISIMM ~ CUCTEMAMHU  LLIHH.
AHanornunyro cxemy s PY-6-10 kB npumenstor npu ycraHoBke Ha [TIII
TpaHCcPOpPMATOPOB ¢ OOMOTKAMU HA pa3nruHble HanpsbkeHus (6 u 10 xB).

Ot PY-6-10 kB I'TIT1, I1I'B nATarOTCs BTOPUYHBIE PACTIPEACIIATEIBHBIE TYHKTHI
(PIT) 6-10 kB, snexTponpueMHUKn 6-10 xB ¥ TpaHcPOpPMATOPHBIE MOACTAHUUU 6-
10/0,4 kB.

Bropuunbie PII-6-10 kB, mutaromumecss ot [TIII, pekomeHayeTCss COOpYyKaTh
i ynaneHHsix ot TN motpebureneit (KOMIPECCOPHBIX, HACOCHBIX CTAHLIMIA U AP.).
K stum xe PII pekomenayercs moxakmrouate w Ommsnexaimme TI1 6-10/04 kB,
OOwee uncno orxomsammx ot PIT mmuuii 6-10 kB nomxHO ObITh HE MeHee 8. [lpu
MEHBILIEM YHUCIIE JUHUA CcoOopykeHHMe PII creayer TEXHWYECKM W 3KOHOMUYECKH
odocnoBare. PII 6-10 «xB cnemyer BBINOJAHATH € OJHOW  OJUHOYHOM
CEKLIMOHMPOBAHHOM BBIKIIFOYATENIEM CHCTEMOM IUH (PUCYHOK 2.7).

Pexomenpau no npumeHeHuto cxeM PY u PII Obuin npuBeaeHBI BBILIE, HUKE
MIPUBOATCS PEKOMEHALMHU 10 COCTABJICHUI) CXEM PACIIPENCIICHUS AIEKTPUUECKOM
sHeprum ot ['TIIT (ITI'B), LIPIL, PIT k nuexoBbeIM TpaHC(HOPMATOPHBIM MOJACTAHLIUSIM K
BBICOKOBOJIETHBIM YCTAHOBKaM.

CxeMy NMHTaHWs LEXOBBIX MOJCTAHLMNA HEOOXOAMMO COCTABIISATH IMOCIE TOTO,
KaK Ha reHIUIaHe npeanpusTust HaneceHsl mecta ycrtaHoku ['TIIT (ITI'B), PIT u Bcex
TII. BbeiOOop BHIA CXEMbI, MaruCTPaJbHOW, pagUaIbHOW WM CMEIIAHHOM,
OCYILECTBISOT Mexoad u3 B3aumHoro pacnonoxkenus [TIIT (ITT'B), PIT u nexoBbix
TII. CorylacHO HOpMATUBHBIM AOKyMeHTaM [11] ciemyer oTmaBare NPEANIOUYTEHUE
MAaruCTPaJIbHBIM ~ CXEMaM  3JIEKTPOCHAOKCHUS KaK HaumOOJIee SKOHOMHWYHBIM.
MarucTtpajibHbIE CXEMBI ITPUMEHSIOTCS B CUCTEME PACIPEIAETICHUS DIICKTPOSHEPTUU
OPEANPUATHIA B TEX CIOydasx, KOTJa NOTPEOMTENEi MHOr0O W OHM HEOONBIION
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B 3aBucumoctn OT TpeOGOBaHMH HAACKHOCTH DIICKTPOCHAOKEHMS, MOTYT
OPUMCEHSTHCS OAVMHOYHAs MAarucTpajib C OJHO- M JBYXCTOPDOHHUM NUTAaHUEM H
JIBOWMHAs CKBO3HAsI MAruCTpajib C OAHOCTOPOHHUM MUTAHUEM (PUCYHOK 2.8)

PY 6-10xB PIL I'TIIT, III'B

\ @ \ @S \ Qs
H FU H FU H FU
@ @“ @;
-/ ] | /
s \/ J/ _V
I -
Tl 6)

N A;“\ ) )
¢0,41<B ¢ ¢0,4KB * ¢0,4KB *

Pucynok 2.8 — MarucrpanbHas paclpeacuTeNbHAsS CXEMA MUTAHUS:
a) OAMHOYHAs, 0) NBOITHAs (CMEIIAHHAs CXEMA)

Yucno TpaHcPopMaTOpOB, MUTAKOMIMXCS OT OJHOM MAarucTpaiu, 3aBUCUT OT MX
MOIIHOCTA W TPEeOOBAHWUN K HAACKHOCTH JJICKTPOCHAOKEHUST W OOBIYHO HE
OPEBBILIACT TPEX-YETBIPEX C OOWEH yCTAaHOBICHHOH MOMHOCTBIO 10  3000-
3500 xB-4 B 3aBUCMMOCTH OT HAIIPSHKEHUS.

MaructpajibHble  CXEMbl 10 CPAaBHCHHIO C PaAUaIbHBIMH  00JIaJaroT
NOHIKEHHOM HAIEKHOCTBIO, HO TPEOYIOT MEHBIIEr0 YMCIA KOMMYTAllMOHHBIX
annaparoB BBICIIETO HaNpspKeHUs. J[BOWHAs CKBO3HAs MAarucTpajib ¢ yCTPOHCTBOM
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ABP Ha mmHax HM3LIIETO0 HAMPSHKCHHUS MAJIO0 OTJIMYAETCS OT PAIMATIBHONH CXEMBI TO
HAJICKHOCTH BJIEKTPOCHAOKEHUSI.

[Tpu mutanuu TpanchopmaropoB MOIHOCTEIO 400-1000 xkB-4 ceueHue Kadens,
N0 YCJIOBUSIM TEPMHUYECKON CTOMKOCTM K Tokam K3, moiyuaercst 3aBBILICHHBIM B
CPAaBHECHHU C CEYCHUSIMH, BBIOPAHHBIMH MO HOMUHAIBHBIM PEKUMaM. B CBs3H ¢ 3TuM
TpaHCOPMATOPBl  YKA3aHHBIX  MOIIHOCTEH  PEKOMEHAYETCs  MUTaTb 1O
MAarucCTPaJIbHON CXeMe, MPUCOCIMHSAS Ha OAHY MarucTpajab 10 3 TpaHc(OpMaTopOB
momHocThio 1000 kB4, no 2 momHocThio 1600 xB-A, 10 4 TpaHchOpMaTOPOB
MomHOCTEEO  630-250 «xB-4A. Tpancopmaroper 2500 kB-A pexkOMeHIyeTCs
IIOJKJTFOYATh 10 PAAUAIbHON CXEME.

[Ipn maructpanpHOW CXeMe NUTaHHS 1 yno0CTBA SKCIUTyaTaluu Mepen
KOKIbIM TPUCOEIHHIEMBIM TPAHC(POPMATOPOM YCTAHABIUBAOT KOMMYTALMOHHYIO
anmnaparypy B BHIE Pa3beAVUHUTENs WM BBIKIKOYATENS Harpy3ku. Tak kak mpu
MarucTPaJIbHOM cXeMe pesiciiHas 3aiuTa Ha TOJOBHOM BBIKITKOYATENIE MOMYYacTCs C
OOJBIIMMU YCTAaBKaMH, T.€. TpyOoii, TO [J1sl 00€CNeUeHUS 3alUThl TPAaHC(HOPMATOPOB
Nepel HAIMU YCTAHABIIMBAKOT MPEAOXPaHUTENH. [Ipr 3TOM CHIIOBBIE TIPEAOXPAHUTENH
CJIEIYET YCTAHABIMBATH MOCIE PA3BbCIANHUTENS WIHA BBIKJIFOUATENS HArPY3KH, CUATAs
N0 HAITPABJICHUIO PaCPEACIICHUS JIEKTPUICCKONH SHEPTHH.

B nensx Oosiee MOMHOTO MCMONB30BAHUS MOIIHOCTH BBIKIKOYATENEH TpU
NOJKIIFOUEHUN K HUM JIMHWIA, MUTAOMMX TpaHCHopMaTopbl Maoil MomHocTH (250-
630 xB-A), orxonsaumwx ot PIL, I'TIIT (IIT'B) B pa3HbIX HanpaBaeHUIX, JOMYCKACTCS U
PEKOMEHIyeTCsl MOAKIIFOYAT 3TH JIMHKUM IO JBE MO OJWH CUJIIOBOH BBIKJIFOUATENb.

[Tpu pa3paboTKe CXEMBI PACIPEACTICHHS CIETYET MOMHUTL O COOTBETCTBYIOLIEH
KAaTE€ropuu HAJCHKHOCTH JJIEKTPOCHAOKEHHS TPAHCPOPMATOPHBIX MOJACTAHLMAN, MO
KOTOpPOW BBIOMPAIM KOJIMYECTBO W MOIIHOCTH TPAaHC(POPMATOPOB HA HHUX, H
BBIOMpATH COOTBETCTBYIOIINE CXEMBI PE3EPBUPOBAHUS. Tax,
asyxtpancopmaropusie TI1 HeoOxoauMo noakI0UaTh OT paszHbix cexuuii PIT, TTINT
(II'B). Ot pa3HbIX K€ CEKIMA HEOOXOAUMO MUTATh W OJHOTPAHCHOPMATOPHBIC
NOJCTaHIMKU OJHOIO LEXA.

Pacnipenenurenbheie cetn 10 1 KB MOryT BBINOTHATHCS MAruCTPaIbHBIMKU HJTA
panuanbHeIMU. BpIOOp BMAa ce€TM 3aBUCHT OT IUIAHUPOBKM M rabapuToB
TEXHOJIOTMYECKOr0 000pYIOBaHUs, YCIOBHH Cpelbl, OCOOEHHOCTEH NPOBEACHHS
NOIbEMHO-TPAHCIIOPTHBIX PA0OT B LIEXE.

PanuanbHble cXeMbl (PUCYHOK 2.9) MPUMEHSFOTCS 1Sl TUTAHUS:

a) menkux rpynn Oll, Haxoasmmxcs B pa3ivYHbIX MECTax W YAAJIEHHBIX OT
LIMTA HA3KOTO HAMPSHKEHUS LEXOBBIX MOACTAHIMIA;

0) MOWHBIX cocpeaoToueHHbIXx rpynm OIl (3nekTpoaBHraTeneli HacoOCOB,
KOMIIPECCOPOB, NIEKTPUUECKUX MEYCH U T.11.),

B) Ol OTBETCTBEHHBIX NOTPEOUTENEIA,

I) OPH HaJIWYMKM B LEXE HEONAronpusATHONW Cpeapl (arpeCCUBHON, MOXKapo-
B3PBIBOOMACHBIX 30H U JIp. ).
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KO3((PUIMEHTOB YyBCTBUTENBHOCTH peneiiHol 3anmThl. [Ipu pacdere TokoB K3 Ha
HanpspkeHud Boilie 1000 B MPpUHUMAKOT CIIEAYOMIME PACYETHBIE YCIOBHS:

1) Bce WUCTOYHMKM, Yy4acTBywmme B mnoanutke wmecta K3, pabotaror
OJHOBPEMEHHO ¥ ¢ HOMUHAJIBHON HArpy3Koii;

2) Bce CUHXPOHHBIE MaHBI padotaroT ¢ APB u gpopcrpoBkoii Bo30y:KaeHNUS,

3) npu pacuere TOKOB K3 yUMTBHIBAIOT BIMSHUE CHUHXPOHHBIX U ACHHXPOHHBIX
BIEKTPOABUIaTENEH 3a UCKIIFOYEHUEM AIIEKTPOABHUraTeneii MOHOCTBIO 10 100 xBm,
€CIK OHM OTHEJIECHbl OJHOM CTyneHbro TpaHcpopmanuu ot wmecra K3, um
ANEKTPOABHUIATENCH MO00W MOIIHOCTH, €CIAM  OTACJICHbl JBYMss MW 0Oonee
TpaHcPopMaLHIMH,

4) B pacueTHOM cxeme Touknd K3 BIOMparOT Takumu, B KOTOPbIX TOKKA K3 OyayT
UMETh MAaKCUMAIBHBIE 3HAYEHMS, a4 BJEMEHTHl CETH, HOPMaJbHO palboTaromme
Pa3aCbHO, HA CXEME NPUHAMAKTCA  pabOTarIUMHM  4e€pe3  CEKLMOHHBIN
BBIKJIFOUATENb.

B OonpmMHCTBE Cly4acB TAKMMH TOYKAMHU SIBJISIFOTCS. HA BBOJE CHJIOBOTO
TpaHcopmaropa - Touka K1; 3a BBIKIIFOUATEIEM MMACCUBHOIO 3JIEMEHTA HA CTOPOHE
HH T'TIIT (iuaus x TIT) - Touka K2; Ha BBOJE 1IEXOBOTO CHJIOBOTO TpaHchopmaTopa,
OT KOTOPOTO MUTAETCA PACYETHBIN LEX, - TOUKa K3.

[Ipn pacuere moanutku mecta K3 OT BBICOKOBOJNIBTHBIX 3JIEKTPOJBUIATENEH,
€CII MEKAY TOUKOW K3 M 3JIeKTpOABUATATENSIMA €CTh PEAKTOP WU KAOEIbHAS JIMHUS
uHOM Oomee 0,4 kv, UX COMPOTUBIICHUS TOJKHBI OBITh YUTEHBI.

Jlis pacuera TokoB K3 cocraBisieTcst pacyeTHas CXxemMa M CXEMa 3aMELICHUS.
PacuetHas cxema npeacTaBiasieT coO0il OTHONIMHEHHYIO CXEMY AJICKTPUYECKOM CETH C
ANIEKTPUYECKMMU anmnaparaMy U TPOBOAHUKAMM, IMOJIEKAIIUMHU BEIOOPY U MPOBEPKE
no yciaousiM K3. B pacueTHyr0 cXeMy BBOJSTCS BCE FEHEPATOPHI (IHEPrOCUCTEMA),
CUHXPOHHBIE KOMIICHCATOPBI, CUHXPOHHBIE M ACHHXPOHHBIE JJICEKTPOIABUTATENIN
HanpsbkeHueMm Beile 1000 B, a tarxke TpaHcopmaropsl, peaktopel, BJI u KJI,
CBSI3BIBAIOIIME UCTOUHUKH NUuTaHus ¢ mectoM K3. [1pu n300pakeHMM Ha pacyeTHOM
CXEME OJHOTHITHBIX, OJMHAKOBO COCIMHEHHBIX ¢ TOUKOW K3 anekTpoasurareneilt ux
LEJIECO00Pa3HO TOKA3blBaTh B BHAE OAHOIO SJIEKTPOJBUTATENsl, HOMWHAIbHAS
MOILHOCTb KOTOPOTO 3aMMCBHIBACTCS KAK YUCIIO JIEKTPOJBUraTENEH, YMHOKEHHOE HA
HOMUHAIBHYIO MOIIHOCTE € IMHUYHOIO 3JIEKTPONPUEMHHUKA, Hanpumep 4x630 kBm.

Ha ocHOBaHMM pacyeTHONW CXEMBI COCTABISETCS CXEMa 3AMEILCHHUS, B KOTOPOH
JNEKTPUYECKME W MArHUTHBIE  CBSA3M  NIPEACTABIECHBI  DJIEKTPUYECKUMHM
conpoTuBicHUsAMUA. KoOMMyTalMOHHBIE anmaparel Ha CXEME 3aMEIUCHUs HE
VKa3bIBatOT. [lapamMeTpel 3JIEMEHTOB CXEMBI 3aMELICHUS INPU HANPSHKECHWUM BBILIE
1000 B 0ObIYHO ONMPEAENAIOT B OTHOCUTENBHBIX €AMHKIAX. B pacyeTax mpUHUMAIOT
HE HOMMHAJIbHBIC HAMpPSHKCHHS HA OTACIBHBIX CTYMEHSX TpaHcpopmanuu, a
cpeaHeHOMUHANIBHBIC TI0 wmikaie 230; 115; 37; 10,5; 6,3; 0,4 xB. 5/1C pa3nuyHbIxX
VMCTOYHHUKOB TNMUTAaHUS B OTHOCUTENBHBIX €AUHULAX NPUHUMAKOT. SHEPrOCUCTEMA —
1,0; cuaxponHbIi snekrpoasurareib — 1,05 — 1,07, aCHHXPOHHBIHN JIEKTPOABUTATETD
—-0.9.

PacuetHbie QOpMyaBl AN OOPEICICHUS NapaMETPOB  SJIEMEHTOB  CXEMBI
3aMelIeHUs NpUBEACHSI B [ 1] u npuioxenun /.
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ConpoTUBICHHAE NUTAOIIKUX KaOeneld MOKHO HE YUUTHIBATh, €CIIM UX JUIMHA HE
npebimiact 50 . MapyktuBHOe comportuBiicHue JIOIT mpuHumaror: kaOenbHBIC
mann 6-10 kB — 0,08 Ow/km, BJI 6-10 kB — 0,39 Owkm, BJI 35-110 kB —
0,425 Om/xm.

Yuer TOkOB noanuTku npd K3 OT rpynnel OJHOTHIHBIX CUHXPOHHBIX H
ACMHXPOHHBIX 3JIEKTPOBUATATENICH TPOM3BOIAT MO CAEAYIOMUM (POopMyJIam:

OT CUHXPOHHBIX 3JIEKTPOABUIATENIEH

Lo
[I’ZOMG:”—M‘Z[HMG’ (258)
d MG

rie L., =105-107; "6 =015-0,18.

P
1 =N
Z MG \/§UH

H
-CoSQ,
aHAJIOTHYHO OT ACHHXPOHHBIX SIIEKTPOIBHraTeEH

E,
[noM :XM Z[HM > (259)

«M
rne FE,,,=09; X,,, =02

JIeHcTByIOIIEE 3HAUYCHHE CyMMapHOro Ttoka K3 ¢ y4eToMm NOANWTKHA OT
JIBUTATEJIEN OMPEACHACTCA:

Zlno:]noGS—l_]noMG—l_]noM‘ (260)

[Tocne onpeneneHns ACUCTBYIOMIETO 3HA4YEHUs TOKa K3 onpenenstor yaapHbIi
ToK B Touke K3. 3nauenmsa ynapueix kodbduuuentos K,, npusencHsl B [1] u
pUIoKeHUH 1.

Ha ocHoBaHmu mosty4eHHBIX 3HaUYeHU TOKOB K3 OyieM BBIMOJIHATH MPOBEPKY
HAa JMHAMHYECKYI0, TEPMHUYECKYHK) CTOMKOCTE K TOKaM K3 M OTKIHYAIOLIYIO
CHOCOOHOCTh BBICOKOBOJIETHOW KOMMYTALIMOHHOM anmaparypbl  Ha TEPMHUYECKYHO
CTOMKOCTB IPOBOJHUKOB.

IIpumep pacdera TOka KOPOTKOIO 3aMbIKaHusi HA cTopoHe Bbie 1000 B

HNcxonnble  gaHHbIe: HanpsokeHue nutanus —110 kB, Hanps KeHHE
pacnpenenenuss 10 xB; paccTosHHME OT MPEANPUATHAS OO0 WCTOYHMKA TMUTAHUAS —
18 kv, MOUIHOCTH KOPOTKOTO 3aMbIKAaHWS HA IIMHAX WUCTOYHWKA nuTaHus — 1500
MBA. B cucreMe 53IEKTPOCHAOKCHUS  MPEANPUATHS  HUMEIOTCS  YETHIPE
BBICOKOBOJIBTHBIX CHUHXPOHHBIX JJIEKTPOJBHUrarens MOMIHOCTBIO 1o 630 xBm.

Ipuammaem X, =015. MomHocTs cunosoro Tpancdopmaropa ITIIT 10 MB-A.
Hanpspokenne KopoTkoro 3ambikanus Tpancgopmaropa U,, =10,5%.

Jlisa pacuéra TokoB K3 cocTaBnstorcst pacuéTHas cxema (pucyHok 2.11) n Ha ee
OCHOBE CX€Ma 3aMEIICHUs (PUCYHOK 2.12).

Tak kak cxema DSIEKTPOCHAOKEHUS 3aBOJa HMEET HECKOJIbKO CTYNEHEH
TpaHcpopMalyu, TO pacuéT TOKOB K3 MpPOM3BOIMM B OTHOCHTEIBHBIX €IMHHLIAX.
Jlts 3TOro HEOOXOAMMO MPUHATH OA3UCHBIE YCIOBUS. MOLIHOCTh S; W HAMPSHKCHHUE
Us. CONPOTHBIIEHUS BCEX JJIEMEHTOB CXEMBl PACCUUTHIBAEM B OTHOCHUTEIBHBIX
€AMHULLAX,, TPUBEACHHBIX K Oa3MCHBIM YCIIOBHSIM.
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X, =Y S
100 S,
v, Vs S5 1051000 0o

100 §, 100 10

Onpenensiem Tok K3 B Touke K1:
L
3y _

*GS

=0 ]
noxl (X*c +X*wl) 61
rae  FE. - OC 3HEProCuCTEMBI.
19 = Lags = 1 5,03=42 kA
(Xo, + X)) (0,66 +0,54)

AMIUTATYAHOE 3HAYEHUE YAAPHOTO TOKA KOPOTKOIO 3aMBIKAHUS C YYETOM
AlepPUOIUIECCKON COCTABIISIFOLIEH!

yo k1 \/_ K 1(3)

no.x1»

rae K, —ynapsbii kod@duuuent, npuaumaem mno tadauue A1 K, =18.
in =V218:42=10,7 xA.
3HaueHHUs TOKOB KOPOTKOTO 3aMbikaHusl B Touke K2 ompexaensieMm ¢ y4éTom
TOKOB MOJMUTKH OT CHHXPOHHBIX JIEKTPOIBUrATEICH.
TOK KOPOTKOTO 3aMbIKaHHsI OT SHEPrOCUCTEMBI:

E
[ — *GS [ :
noGS X +X*wl +X 62

I o= ! 55=47 KA
(0,66 + 0,54 +10,5)

TOK NOANUTKU OT CUHXPOHHBIX 3JICKTPOABUTATEIICH
L,
] = MO : Z ] Hom MG »

noMG ~— "
XdMG
rae .1, - CYMMapHbIi HOMHUHAIBHBIA TOK JBUrATEN, A,
E.,,s -TIPUBEICHHOE 3HAYCHHE cBEpXTEpexoanoit D/C;

X 4 i, ~CBEPXIIEPEXOHOE PEAKTHBHOE CONPOTHBIICHAE JBATATEIIS.

P
2 it V3-U, -cosg,
630
Lo =4 ————=161,7 4
2 o V3-10.09

105
1 -161,7 =113 xA.
noMG 015

2

JleicTByOIIIEE 3HAUCHUE CYMMAPHOTO TOKA KOPOTKOTO 3aMbIKaHHs B TOUke K2:

L =1, 65+ 1c=4T7+113 =583 kA

AMHJ’II/ITyI[HOG 3HAQYECHHE YAAPHOIO TOKA B TOUke K2:
\/_( yaGS noGS + K

10 MG o)

=/2(1,92-4,7 +18-1,13) =15,64 xA.
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2.9 Bei0op u nposepka odopynosanus Ha I'IIIT (IIPIT)

B nanHOM paznene HEOOXOAMMO BBIOPATh BBICOKOBOJIBTHBIE KOMMYTALIMOHHBIE
anmnaparsl, TPeI0XPaHUTENH, TPAHC(HOPMATOPHI TOKA W HAMPSKEHUS, PEAKTOPBIL.

K xommyranmonsnsiM ammaparam Bbime 1000 B OTHOCATCS BBICOKOBOJIBTHBIE
BBIKJTFOUATENN, PA3bEAMHUTENN U BBIKIKOYATENN HArPY3KU. Bee 3Tr anmaparsl AIMEIOT
CBOE Ha3Haue€HWE W O0JacCTh MNPUMEHEHHS, W K HHAM [PEABABISIOTCS
COOTBETCTBYHOIIME TpeOoBaHUs. OHM  JOJDKHBI  YIOBIETBOPATH  YCIIOBUSIM
OKpY>KarolIeh cpeapl, padoThl B JUIMTENBHOM PEKAME W PEXKHAME TMEPETPY3KH, a
TaK>Ke JOJKHBI ObITh YCTOWYMBEI K BO3ACHCTBUIO TOKOB K3.

Kax mpaBuiio, Bce 000py1oBaHNE BBIOMPACTCS MO HOMHHAJIBHBIM MMApaMeETPaM:
HOMUHAIBHOMY TOKY M HanpsbkeHH). HOMHMHAIBHOE HanpspKEHWE —anmapara
COOTBETCTBYET Kjaccy ero m3onsuuu. [lpu  BeIOOpe HEOOXOAMMO, YTOOBI
COOJIOAATTUCH YCIIOBHS:

UH.a 2 UH.c n ]H.a leadmax:

rne U, , ul, , - HOMUHAIbHBIE HANIPSHKEHUA U TOK arnapara,

(2.61)

U, . - HOMUHAJIBHOE HAIPSOHKEHUE CETH,

I pab.max

Amnmnaparsl, BEIOPaHHBIE IO HOMUHAJIBHBIM MMApaMETPaM, MOAJEKAT MPOBEPKE HA
JUHAMHYECKYI0 UM TEPMHUYECKYHO CTOHMKOCTh K Tokam K3. PesynpraTel BbIOOpa M
IPOBEPKU OPOPMIISIFOT B BHIC TAOTULIBL.

B 3aBucumoctH OT TOro, Kakas Obljla TPUHATA CXEMa SJEKTPOCHAOKCHUS
MPOMBILIJIEHHOTO TPENPHSTHS, BEIOMPAETCS COOTBETCTBYIOLIEE OOOPY IOBAHUE.

[Ipu BBIOOpPE BBICOKOBOJIETHOTO OOOPYIOBaHUS HEOOXOAMMO YUYHMTHIBATH Pl
PEKOMEH TAIHiA:

1) cnemyeT MWUPOKO MPUMEHSITh KOMIJIEKTHBIE TPAHCPOPMATOPHBIC MTOACTAHIH
omounoro tuna (KTIIB) unu MOAynBHOrO THMA C NEPBHUYHBIM HANpPsLKEHUEM 35-
220 xB,

2) JTsl I3BMEPEHUS TOKA, HANPSDKEHUS U PEJICHHON 32l Thl HA CTOPOHE BBICILIErQ
HANPSDKEHUS. JOJDKHBI YCTAHABIMBATHCS TPAHC(POPMATOPBI TOKA M TPaHCHOPMATOPHI
HANPSDKCHUS,

3) npu BEIOOPE BBICOKOBOJIBTHBIX BBIKJIFOUATENICH CIEAYET OPUEHTUPOBATHCS HA
COBPEMEHHOE 000PYAOBAaHUE C YCTPOHCTBOM BaKyyYMHOI'O WJIM 3JIEra30BOr0 TallCHHUs
ayrv. B OONBIIMHCTBE Cly4yacB CIEAYET NPUMEHSTH BCTPOCHHBIE BBOJA CHJIIOBBIX
TpaHCPOPMATOPOB WM BBIKITIOUYATENICH TpaHCPOPMATOPHl TOKA HA HaNpsDKeHHE 35-
220 xB,

4) Ha HanpsbkeHun 6-10 KB mOMMMO BBICOKOBOJIBTHBIX BBIKITFOUATENICH CIEAYET
BBIOpATh KOMIUIEKTHBIE pacnpeaenurenbHbie yerporctea tTuna KCO nnu KPY.,

KCO — kamepsl  CTaUMOHAPHBIE  OJHOCTOPOHHETO  OOCTY>KMBaHWS,
KOMILJIEKTYIOTCS BaKyYMHBIMH M 3JIETA30BBIMU BBIKItOUaTENsIMu. [IpuMensaroTcs Ha
HEOONBIINX NPEANPUATUSX ¢ MOTpeduTensaMu npeumyectseHHo 11 u 111 kareropuid.

KPY — KOMIUIEKTHBIE PACHPEAECIUTENBHBIE YCTPONUCTBA Pa3UYHBIX CEpUil C
BBIKATHBIMHA ~ TEJIEC)KKAMH,  KOMIUIEKTYIOTCSI  BaKyyMHBIMM M 3JIETa30BbIMH
BBIKJTFOUATEIISIMU PA3JIMYHBIX CEPUN.

- MAKCUMAJIbHBIN paOoumrii TOK B MOCJICABAPUIMHOM PEKHUME.
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B kypcoBoii pabore HEOOXOAMMO BBIOpPATh CHJIOBBIE BBIKIIOUYATENM HA
HanpsbkeHuu Bbitie 1000 B. [TomuMo BeIKTIOUATENEH - BCE TpaHC(HOPMATOPBI TOKA U
TpaHCPOPMATOPBl ~ HAMPSDKEHWS, A TaKKE  BBIKIIOYATENIM  HArPy3Kd WM
Pa3bEAMHUTENN HA MTOACTAHIMAX U BBICOKOBOJIBTHBIE ITPEAOXPAHUTEIH.

Briknrouyarenn — Harpy3ku WM Pa3bCAMHHUTENIM B KOMIUIEKTE  C
NPEIOXPAHUTENSIMU  YCTAHABIIMBAKOTCA BO BBOJAHBIX IIKadax TpaHcHopMaTopoB
LIEXOBBIX MOJCTAHLIMNA MTPU MUTAHUU UX 110 MArUCTPAIIbHON cxeme. PazbeauHuTensMu
MOKHO OTKJIFOYAaTh TOK XOJIOCTOIO XO0Ja TpPaHCPOPMATOPOB MOIIHOCTBEO 10
630 kB'A, a BBIKIIOYATENSAMM HArpPy3KM - TOK XOJOCTOIO XOAAa M HOMHWHAJIBHBIN
pabounii TOk TpaHcHopmMaToOpoB MOMIHOCTHIO 10 2500 B 4.

Tak Kkak 0OpH TOUTAHUM HECKOJBKMX LEXOBBIX TPaHC(OPMATOPOB IO
MAaruCTpaJIbHOM  CXeMe€  penedHas  3aluTa, YCTAaHOBJICHHAs HAa  TOJOBHOM
BBIKJTIOYATENE, UMEET OONBIINE YCTABKM MAKCUMAIBHON TOKOBOM 3alIMTHI, KOTOPHIE
HE 3aI0UIIAIT TPpaHC(OPMATOPbl OT MEPETPY30K U TOKOB KOPOTKOTO 3aMBIKAHHUS 34
TpaHCcPOPMATOPOM, TO JAJIS 3AUIMTHI TPAHC(POPMATOPOB MEPE] HUMH YCTAHABIIMBAKOT
npenoxpanureny tina [IKT.

YciaoBusi BHIGOPA BHICOKOBOJIbTHBIX BBIKJIIOYATEICH
- T10 HANPSHKEHUIO:
u,,zU0, .,

H.Q

- 110 JJIUTCJIBEHO I[OHYCTI/IMOMY TOKy:

I .21
- I10 OTKJ'IIOLIaIOH_[eﬁ CITOCOOHOCTH:

] ](3)

H.OmK1. no 2>

pab.max >

- 10 JUHAMHWYECKON CTOUKOCTH;

(3.
lduH = lyd >

- TI0 TEPMUYECKON CTOUKOCTH:
3)N\2 3)\2
(L)), 2 (1)

YcaoBust BIOOpA pa3beAUHUTEICH WM BBIKIIOYATE/NeH HATPY3KH
- 10 HAIIPSDKEHUTO!
UH. a 2 UH. c >

- 110 JUTATEIIBHO TONyCTUMOMY TOKY '
I, .21

pab.max >

- 10 JUHAMHWYCCKON CTOUKOCTH;

(3.
lduH = lyd >

- II0 TEPMUYECKON CTOUKOCTH:
3)\2 3)\2
(L)) 1, 2 (1)

n-
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YcaoBust BBIOOpa peakTopoB
- 110 HAMPSDKEHUIO:
u,.z2U, .;

H.Q

- 10 UIUTEILHO AOIYyCTUMOMY TOKY:
I .21

pab.max >

- 10 JUHAMHWYECKON CTOUKOCTH;

(3.
lduH = lyd >

- 110 TEPMUYECKON CTOUKOCTH:
(3)\2 (3)3\2
(L) 1, 2 (L)

YcaoBusi BIGOpa npeaoXpaHuTeIei
- 110 HAMPSBKEHUIO:

UpaZU,c;
- [10 JTUTEJILHO JOIYCTUMOMY TOKY:
l,,215+21, ,;
- IO OTKJIFOYAIOLIECH CIIOCOOHOCTH:
—

rme U, .1, ,,1

vas Ly omins Loun s ],(;f) U [, - MapameTpbl 00OPYJOBaHHs. HOMUHAIBHOE
HANPsOKEHUE, HOMUHAIBHBIA TOK, HOMHHAJIBHBIA TOK OTKJIFOYEHHS arrapara, TOK
JTAHAMUYECKOU CTOMKOCTH, TOK TEPMHUYECKON CTOMKOCTH W BPEMS ACHUCTBHUSA TOKA
TEPMUYECKON CTOUKOCTH,

U, . - HOMUHAJIBHOE HAIPSOHKEHUE CETH,
1

1 - HOMMHaJIbHBIN TOK TpaHchopMmaropa, B LENM KOTOPOrO YCTAHOBJIEH

H.mp

BBICOKOBOJILTHBIA MNpCaOoXpPaHnuTCIIb,
3
]no

- MAKCUMAJIbHBIN paOourii TOK B MOCJICABAPUIMHOM PEKUME;

pab.max

- HCPUOANYCCKAaA COCTABJAIOIIAA TOKa Tpqu)a?)HOFO KOPOTKOI'O 3aMbIKaHU A,

rjie yCTAHOBJIEH aMMapar;
.(3
iy - MIHOBEHHOC 3HAUYCHHEC YIAPHOTO TOKA KOPOTKOTO 3aMBIKAHMS, [AE
YCTaHOBJIEH aMMapar;

- IPUBCACHHOC BPCMA JICUCTBUS TOKA KOPOTKOI'O 3aMbIKaHHM .

n

YcaoBusi BbIGOpa TpaHcdopMaTopa TOKa
- TI0 HAMIPSDKEHMUIO:
UH.a Z UH.C >

- 110 JUTATEIIBHO TONyCTUMOMY TOKY':
[, ,21

pab.max >

- 10 JUHAMHWYECCKON CTOUKOCTH;

(3.
lduH = lyd >

40



- TI0 TEPMUYECKON CTOMKOCTH:
(3)\2 (3)N\2 .
(]m ) ZLm 2(]no ) .tnﬁ
- 110 IOMYCTUMOM Harpy3Ke BTOPUYHOM L€y B TPEOYEMOM KITACCE TOYHOCTH:
Loy2Zs,

[TpoBepka TpaHcPOpPMATOPOB TOKA HA JONYCTHMYIO Harpy3Ky BTOPHYHOM LEMU
B TpeOYEMOM KJIacCE TOUYHOCTH OOYCIIOBJICHA TPEOOBAHUSIMH YUYETa BJICKTPUUYECKOM
sHepruu. TpaHcpopmaTopsl TOKa Uil MPUCOCAVMHEHHS] CUYETYMKOB, MO KOTOPBIM
BEIYTCI KOMMEPUYECKHE pacueThl, AOKHbI ObITh Kiacca TowyHocTd 0,5; s
TEXHUYECKOTO YUETa AOMYCKAETCS Kacc TOYHOCTH 1,0.

YtoOBl MOrpemHOCTh TpaHC(hopMaTOpa TOKA HE MPEBBICHIIA AOMYCTUMYIO AJIs
JAHHOTO KJIacca TOYHOCTH, HEOOXOAMMO, YTOOBI BTOPWYHAS pPACUETHAs Harpyska
Z, , HE TIPCBBINIATIA HOMUHAIBHYO TS JAHHOTO TPaHC(opMaropa Toka 2, , .

HWHAYKTUBHOE COMPOTUBIIEHUE TOKOBBIX LIETIEN HEBEIIMKO, TOITOMY MPUHUMAKOT
Zy, =1y, ~BropuvHas Harpy3ka COCTOMT W3 CONpPOTHBJICHHI MNPHOOPOB,

COCAMHUTEBHBIX MTPOBOJIOB U MTEPEXOJAHOTO COMTPOTUBIICHUS KOHTAKTOB:
By p =l + Ty + 1

TAC 7, - COMPOTHBICHNE MPUOOPOB, MOIKITIOYCHHBIX K TPAHC(OPMATOPY TOKA,
t,p = COMPOTHBIICHHE COCMHUTENBHBIX POBO/IOB;

¥, - COMPOTHUBIICHUE KOHTAKTHBIX COEAMHECHUH.
Harpy3skoii TpancopmMaTopoB TOKa SBIJISIFOTCS aMIEPMETPHI, TOKOBBIE KaTYIIKH
CYETUMKOB 3JIEKTPUUYECKON IHEPTUH.
CyMMapHOE€ COMPOTHBJICHWE MPUOOPOB PACCUMTHIBAKOT MO CYMMAapHOMA
MoOIIHOCTH, Owm:

_25 (2.62)

rnpu6 - [2 >
H

rae ».S, - cyMMapHas moTpediisieMasi MOIIHOCTh IPUOOPOB, B-A,
/. - HOMMHAJIbHBIA BTOPAYHBINA TOK TpaHc(hopMaropa ToKa.

"

ConpoTHBIICHAE KOHTAKTHBIX COCIMHEHWA MOKHO NPHUHATH paBHbIM 0,1 Owm.
ConpoTHBIICHAE TPOBOAOB  PACCUMTHIBAKOT MO MX CEYCHHIO M JUIMHE.
OpHEHTUPOBOYHO JAJTMHA TOKOBBIX LENEH MOXKET ObITh TPUHATA:

- 11 TUHWIA HanpsbkeHueM 6-10 kB — 4-6 i

- s ueneit PY 35 — 220 kB —75 - 100 .

JUT COCTMHUTENBHBIX MEIHBIX MPOBOJHUKOB CEYCHUE NOIKHO OBITh HE MEHEE
2.5 M’ , U1 aJIIOMUHUEBBIX — 4 M’

B kypcoBoii paboTe OpPHUEHTHPOBOYHO MOTPEOISEMYI0 MOIIHOCTH MPUOOPOB,
NOJKJIFOUEHHBIX K TpaHC(POpMATOPY TOKA, MOKHO MPUHSTH:

1) amnepmerpa — 0,1 B4,

2) cyeruuka syeKkTpuyeckoi sHeprum (umpposoro tuna CIOT-4TM wu ap.)
0,5+1,0 B-A.

Tpanchopmaropsl HAIPSHLKCHUS B CUCTEME 3JICKTPOCHAOKECHHUS
MPOMBILIJIEHHOTO MPEANPUATHS TPEAHAZHAUYCHBI TS MUTAHUS KaTYLIIEK HAMPSHKCHUS
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npuOOPOB U peneitHoM 3ammThl. OHM YCTAHABIIMBAKOTCS HA BCEX HAMPSIKCHUSIX BBILIE
1000 B. Tpancdopmaropsl BBIOMPAIOT IO HMCHOJHEHHWIO, KOHCTPYKIMH M CXEME
COCIMHEHHNI OOMOTOK, HOMAHATIBHOMY HAMPSKEHUIO, KJIACCY TOYHOCTHA U BTOPUYHOM
Harpyske.

YcaoBust BbIOOpa TpaHcpopMaTOpa HANPSKEHUST

- T10 HANPSHKEHUIO:
UH.a = UH.C 7

- 110 IOMYCTUMOM Harpy3Ke BTOPUYHOM LIeNU B TPEOYEMOM KJIaCCe TOUHOCTH:
S5, 28,5,

Bropuunas Harpyska TpaHcopmaropa HanpsoKEHUST KQKI0M CEKIMU claraeTes
U3 JIByX BOJBTMETPOB, JABYX PEji€ HAMPSOKEHHS, KATYIICK HAMPSDKEHUs CUCTUYMKOB
ANEKTPUYECKOM dHEPruu. J[is YIpOIIEHUS pacyeTOB HArpy3Ky MPUOOPOB MOKHO HE
paszensaTh 1o (pazam, a ONpeaeuTh Mo (HopMyIie:

SZp = \/ZPZZ + ZQZZ = \/(ZSnpu6i "COSP; )2 + (ZSnpu6i ) Sin(pi)z : (263)

B kypcoBoii paGoTe OpHEHTHPOBOYHO MOTPEOISIEMYK) MOIIHOCTH MPUOOPOB,
MNOJKIFOUYEHHBIX K TPAaHC(POPMATOPY HAMPSKECHU S, MOXKHO MPUHSITD:

1) BoneT™MeTpa — 2,0 B A4,

2) cyeruuka syekTpudeckoi sHeprum (mudposoro thuma COT-4TM wu ap.)
0,5+1,0 B 4;

3) pene Hanpsoxenus — 2,0 B-A.

[Ipm omnpeneneHur BTOPUYHONW HArpPy3KH CONPOTHBIICHUE COEAUHUTEIBHBIX
IPOBOJOB MOKHO HE YUMTHIBATH, HO HEOOXOAMMO OLEHUTH MOTEPI0 HAMPSIKCHUS B
Hux. CormacHo [IYD moreps HanpsokKeHWst K PAaCUETHBIM CUETYMKAM HE JIOJDKHA
npebiiath 0,25%. Ecnm Harpy3ka npuOOpOB CEKUMM IMIMH OyJIET MPEBBIIATH
HOMHHAJIBHYKO, TO HAa CEKUMU CJEAyeT YCTAaHOBHTh JBAa TpaHcdopmaropa
HanpsbkeHus. Tak kak B ceTsx 6-10 kB TpeOyeTcss KOHTPOJb HM30JSUUH, TO
HEOOX0aMMa YCTAHOBKA MATUCTEPKHEBBIX TPAHCPOPMATOPOB HAMPSDHKEHHUS MapKH
HAMH, HAMUT wunu rpynna u3 Tpex OAHO(DA3HBIX TPaHCPOPMATOPOB CEPUH
3HOM wnu 3HOJI. Cpennsis Todyka y 3THX TpaHCHOPMATOPOB 3a3eMIIIECTCS CO
CTOPOHBI KaK BBICHIETO, TAK U HU3LIETO HANPSHKEHUS.

Ha pacnpenemurenbrbix nyHkTax (PII) ans mOOkmrOYEHUs CYETYMKOB M pelie
MUHUMAIBHOTO HANPSYKCHHUS YCTAHABIMBAIOT KOMIUIEKT W3 JABYX OJHO(A3HBIX
tparcpopmaropo tTuna HOM, HOJI, HOC, Tak kak 1mo CTOMMOCTH OHH ACIIEBIIE
onHoro Tpancpopmaropa tuna HAMU nanpsbxennem 6-10 xB.

B pacnpenenuTenbHOM — YCTPOMCTBE — BBICIIETO  HANPSHDKEHHS  CHJIOBOTO
tparcopmaropa ['TIIT (III'B) cnemyer BeiOupaTe Tpanchopmaropsl Tuna HK® nnm
HAMM.
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2.10 BbiOop cedeHmii NMPOBOAHMKOB NHTAKINMX H paclpeaeIMTeNbHbIX

cereil

B nanHOM pazziene HEOOXOAMMO BBIOpATh CeYeHUE nmuTaromux Junuil BJI wim

KJI nanpsokenuem 35-220 xB u cedeHne Kaleyei pacnpelenuTeNbHbIX ceTeil 6-
10 kB.

rac

npuioxenuto E2 B 3aBucumoctu ot 1

CedeHust IPOBOJIOB W >KWJ KaOesel BEIOUPAOTCS MO CIEAYIOLIMM YCIOBHUSM:

1) Mo 3KOHOMMYECKOH MITIOTHOCTH TOKA,

2) MO HarpeBy [UIMTEIBHBIM PACYECTHBIM TOKOM M TOKOM MOCJIE€ABAPUHHOTO
peKnma,

3) 1o HarpeBy OT KPaTKOBPEMEHHOTO BBIIEICHUS TeIa TokoM K3;

4) mo TOTEpe HANPSHKEHHWST B NPOBOJHMKAX OT MPOXOJSINEr0 TOKA B
HOPMAaJIBHOM U MOCJICABAPUHHOM PEKUMAX;
KpoMme toro BJI mposepstrores:

5) 1O KOPOHWPOBAHUIO,

6) MO0 MEXaHMYECKOH MPOYHOCTH.

BrI60p ceueHust o 3KOHOMHAYECKOM MIOTHOCTH TOKA OCYIIECTBRIISETCS:

F =%, (2.64)

b b - pacUeTHBINA JUIMTEBHBINA TOK B JINHWAM,

J.. - 9KOHOMHUYECKAs MJIOTHOCTh TOKA, MpUHUMAETCs mo Tadnuue [1YD unm no
JUIsL TOW OTPaciid MPOMBILIJIEHHOCTH, K

max

KOTOPOW MPUHAMJIEKUAT AAHHOE npeanpustue (npunoxkenus E1, E2).

Jlia Bo3aymHo#i nuHuK, nutaroweid [T (I1'B) npeanpustus, pacyeTHbI TOK

OIPCACIIACTCA 110 BBIPAKCHUAM |

rac

rac

I S ;=D K (2.65)
=——Wm [, =—F———, :
" 3.0, ro\3.u,

S, - pacueTHas MOIIHOCTH TPCINPHUSITHS,

S,y mp - HOMHUHAJIBHAS! MOIIHOCTH TPAHC(OPMATOPA;
1 — KOJIMYECTBO MUTAIOLIMX JIMHUI;

K, - Ko3puuMeHT 3arpy3Ku;
U, - HOMMHAJIBHOE HAIPSHKEHUE CETH.

H
BrIG0Op ceueHust mo HarpeBy TOKOM MPOM3BOAMTCS U3 YCIIOBHSL:

]pmax S]don’ (266)

I, oy - MAKCUMAJIBHBIA PACYETHBIM TOK B JIMHUM B MOCIICABAPHHHOM PEXHME.

OH 3aBUCHUT OT CXEMBI pucoeauHeHus TpaHcdopmaropos [TIIT.

Jliia cxembl 6€3 mepemMblukn Ha cTopone BH

13-
Ly = 2. (2.67)
V3.U,

JUISL CXEMBI C IEPEMBIYKON
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L

p max ’
V3-U,

[Tpu BBIOOPE ceueHMs KaOENbHON JIMHUM K AONYCTHMBIM TOKOBBIM Harpy3kam,

npuBoUMBIM B Tabimmnax  [IYD, HeoOXoamMO  BBOAMTH  MOMPABOYHBIC
KO3((PUIMEHTHI HA PEATBHBIE YCIOBHSI MPOKJIAAKHA KaOes.

/
]aon :] 'Kl'Kz'K:)’) (2.69)
rae K, - KOO(QQUIMEHT, YIUTHIBAIOMIUN KOJHYECTBO MAPAILIENLHO IIPOJIOMKEHHBIX

(2.68)

oon

kalenell B TpaHilee;
K, - TemneparypHbiii KO3QQUIMEHT, YYUTHIBAOIINI TENIOBOE COMPOTUBIICHUE

IpyHTa (B KypCcOBOil paboTe MOKHO MpuHATh K,=1.);
K - Ko3pPUIMEHT, yUNTHIBAOIINANA TEPETPY3KY KaOETBHOMN JINHUY.

B nocneaBapuiinoMm pexuMe uis kabenell HanpsbkeHueM 6-10 kB ¢ OymaxHOH
M30JISIMEH nommyckaeTcs neperpy3ka Ha 30% B TeueHHe 6 4acoB B CYTKH, HE Ooiee
4eM B TEUYCHHME 5 CYTOK, s KalOened ¢ MIacTMAacCOBOH M3OMSLMEN Meperpyska
nomyckaercss Ha 10%, s kaOenbHBIX JMHWE Hanpsokenmem  35-110 kB
KO3((PUIMEHT MEepeErpy3kn He yuutbiBaetes ( K5 =1).

Torga ycnoBust BbIOOpa OyIyT UMETh BUL:
Ly ae <Lho (2.70)

p max
[To TepMHUYECKOM CTORKOCTH OMPEACTSIOT MUHUMAIBHOE CEYCHUE TPOBOTHUKOB
o gopmyie:

min

I, -\t
F 2@7\/7’ (2.71)
C

rae [, - YCTAaHOBMBIIMICS TOK KOPOTKOIO 3aMBbIKAHWS B ammepax, npu f, <2c

o o)

MOYKHO HIpUHATH [, =1, ;

no?’

!, - IPUBEACHHOE BpEeMs ACHCTBUAS TOKA KOPOTKOTO 3aMBIKAHUS, OHO CJIaracTcs
M3 BPEMEHU JENCTBUS PEICHHON 3aIUATEL M BPEMEHN OTKIFOUYEHUS BBIKITFOYATEIS,

=1y, +1,,, (2.72)

n

!, B KypcoBoi padote mpunsaTh 0,5-0,7 ¢ ang nuHANA K TpaHcdopMmaTopam |

n
JBATATENISIM M BBICOKOBOJIETHBIM ycTaHOBKaM, f =1,0-1,2 ¢ ana nuuumii x PII u
1.=1,5-2,0 ¢ nns nurarommx nuHuit k [T (TIT'B);

¢ — Ko3(PUIMEHT TEmIOBOro uMmmyJibca, Aag kadened no 10 kB ¢ meaHbiMu
>kuiaMu ¢ =140, ¢ almrOMUHUEBBIMH ¢ =90 A" i’

[To nmoTepe HaNpsHKEHUS B KYPCOBOM paboOTe CEUEHUs MPOBOAHMKOB MOYKHO HE
IPOBEPSITH.

[To yclIOBHKO BO3HMKHOBEHMsI KOPOHBI NpW HampspkeHuu 110 kB ceuenue
npoBoaoB BJI nomkHO ObITh HE MeHee 70 d’,

[To  ycnmoBMKO  MEXaHMYECKOW  NPOYHOCTM  MHHMMAIBHOE  CEYCHME
CTaJICATIOMUHUEBBIX TPOBOAOB BJI 10/KHO OBITH HE MEHEE 35 s 11 paiioHa 1o
romoneny u 50 av’ st 111-IV paiioHoB.
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N3 Bcex ceueHuid, BRBIOPaHHBIX 110 KXKAOMY U3 YCIIOBUN, TPUHAMAETCS OOMbIIEE
CCUCHUE, YIOBJIETBOPAIOLLEE BCEM YCIIOBUSIM.

2.11 Bb10op 3/1IeMEHTOB CHJIOBOIi CeTH 1exa
2.11.1 Bp1OOp NpOBOAHMKOB U ANNAPATOB 3AIHUTHI HU3KOT0 HANPSIKEHUSI

OCHOBHBIM METOJ0OM BBIOOpA MJIOIIAAN CEYCHUSI MPOBOJHUKOB SIBJISETCS BBIOOP
N0 HAarpeBy [JIMTEIBHBIM PACYETHBIM TOKOM M MO YCIOBHIO COOTBETCTBHS,
BBIOPAHHOMY TOKY anmapara 3aiuThl.

CHavania BbIOMpacTCs Mapka MPOBOJHMKA B 3aBUCUMOCTH OT XapPaKTEPUCTHKH
Cpelibl MOMEINICHHS U CrIoco0a MPOKITAIKK CETH (MMPOBOAA B TPyOE, KaOelb B BO3yXE,
kabenb B 3emiie W T.JA.). 3aTeM OMNPEACISIIOTCS HOMUHaIbHbIC TOKM Ol wim
pacueTHble TOKM Tpynn Ol W CpaBHMBAKOTCS C JJIMTENBHO AOMYCTHMBIM TOKOM
MPOBOJAHMKA MPUHATOW MAPKU U YCIIOBUIA MTPOKITAIKH.

B npou3BOACTBEHHBIX MOMEIIEHUSX HANOOJIEE PACTPOCTPAHEHHBIMU CIOCO0AMHU
SBIISIFOTCS MPOKITaaKka mpoBoaoB Mapok AIIB, AIIP B cTanbHBIX TOHKOCTEHHBIX WJIH
AJIEKTPOCBApHBIX TPyOax M MpoKIajaka HeOpoHupoBaHHbIX KadOened tuna ABBI,
ABPI', AHPT" no ¢gepmam, cTreHaM 3/1aHWH, a TAKXKE HA TPOCY BHYTPH MOMEIIEHUH €
NPOKIAAKOM W MX Pa3MEIICHUEM Ha BBICOTE HE MEHEE 2,5 M OT MoJja, YTO CHUXKACT
BO3MOKHOCTh MEXAHUYECKUX MOBPEKIACHHIA.

Pacuer 1 BEIOOP ceueHUst MPOBOIOB 3aKITFOYAETCS B OMPEACICHUH HOMUHAIBHBIX
TokOoB OlIl mnm pacyeTHbIX TOKOB Tpymn Il M CpaBHEHMM WX C JOMYyCTUMBIMHA
TOKAMU MPOBOJOB WM KaOeleld B 3aBHCMMOCTH OT crnocoda WX NPOKIAAKH
(mpunoxxkenue JI).

L, <lyon,

Wik 1, < Lyon. (2.73)

JlomyCcTUMBIE TOKOBBIE HArpy3KM Ha TPOBOJA M KaOenw, a Takke BBIOOP
YCIIOBHOTO JMaMETpa TPyO B 3aBUCUMOCTH OT CECUYEHHMS M KOJMYECTBA MPOBOJOB
npuBEAEHBI B npunoxkenusx JI1, JI2 u JI3.

[TpoBepka ceyeHHs] MPOBOJHUKOB MO MOTEPE HAMNPSDKEHWS BBIMOJHACTCS, B
OONBIIMHCTBE CIIy4acB, Uil MPOTSHKEHHBIX ceTel W MomHbix Oll, B maHHOM
KyPCOBO# paboTe MPOBEPKY CETEH MO MOTEPE HAMPSKCHUSI BBITIOJHATE HE TPEOYETCH.

[Tpu onpenenecHu HOMUHAIBHBIX WA PACYETHBIX TOKOB HEOOXOIMMO 0OPATUTH
BHAMAHUE HA TO, B YEM BBIPAKEHA MOIIHOCTh Ol (B kBm wnmm xB-A), Tpex(daszHblii
win onHogasHelii Oll, a Takke MNOAKIIOYEH OH HAa (a3HOE WM JIMHEHHOE
HANPSDKEHUE.

HomuHnaneHbiil TOK [, onpeaensercd no oOwmei gopmynie A OOJbUIMHCTBA
Tpex(pazabix OI1:

P

I, = " , 2.74
! \/g-UH - COSQ, ( )
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S
I, =—"—. 2.75
U (2.75)
JI711 MHOTOIBUTATENIBHOTO 3JIEKTPONPUBOIA HOMAHAJIBHBINA TOK PABEH:
P
I, = . : 2.76
V3-U . " COSQ, ( )
Jnsg onHoazubix I, noakmoUeHHBIX HA (Pa3HOE HAMPSDKEHUE,
&
I, =— (2.77)
U, b COSQ,

rae Py - akTMBHAs MOIHOCTE oaHO(pasHoro Oll, kBm;
U,. ¢ - HOMMHAIIbHOE (ha3HOE HANPSHKEHUE CeTH, kKB, Hanpumep, 0,22 kB B Tpex-
¢aznoii cetn 0,38/0,22 kB u 0,38 xB B TpexPaznoii cetu 0,66/0,38 xB.

Koa¢ppuupment momnoctu (cos@) B popmynax (2.74 - 2.77) cneayer npuHAMATH
HOMHWHAJIBHBIM, & HE CPEIHEB3BEIICHHBIM, KaK MPU PacyeTe Harpy30K y3Ja.

Jlis O ¢ pBUrarenbHoi Harpy3kou - cosg, = 0,8 — 0,85,

JUTS BJIEKTPOHArPEBATENbHBIX TPUOOPOB U neueit - cosgp, = 0,95 — 1,0,

JUIsl CBAPOYHBIX MAIIMH U MAIIIMH KOHTAKTHOTO Harpesa - cos@, = 0,5 0,6,

JUTSL CBAPOUYHBIX TPaHCHOPMATOPOB - cos@, = 0,4 — 0,5.

[Ipn MOBTOPHO-KPATKOBPEMEHHOM pexkume padotel DIl (/1B < 40%) B
cooTBercTBAM ¢ I1YD, a Takke JUIs CEUEHHs MEIHBIX MPOBOJAOB BHINE 6 Ml |
ATIOMUHHIEBBIX CeYeHNEM Bbime 10 1y’ IPUMEHSETCS YCIOBHE:

_1,~NTB
0875

[Ipu ceyeHUn MEOHBIX MPOBOJIOB MEHEE 6 vy’ W amoMHHMEBBIX MeHee 10 and’

(2.78)

[IB He yYHATBIBACTCA.

[Tpwm sKkcruTyaranum 3JIEKTPUYECKOA CETH BO3MOXKHBI HAPYIIEHUS HOPMAIBHOTO
pexxuMa ee paboThl. MEPErpy3kH, KOPOTKME 3aMBIKAHMS, MPU KOTOPBIX TOK B
NPOBOJAHMKAX PE3KO BoO3pactacT. [103TOMY 3IEKTPUYECKHE CETH JOJKHBI OBITh
HAJACKHO 3alMILECHbl OT aBapuiiHbli  pexxkumoB.  CornmacHo [IYD  3ammra
ANEKTPUUYECKUX ceTel OT TOKOB K3 nomkHa ObITh MPEeIyCMOTPEHA BO BCEX CyYasX.

Ot neperpy30k HeOOX0AMMO 3alHALIATh:

1) CWIOBBIE W OCBETUTENBHBIE CETH, BBITOJHECHHBIE BHYTPU TMOMECLICHHS
OTKPBITO TPOJOKEHHBIMU HW30JMPOBAHHBIMU HE3AIMILICHHBIMU MPOBOJHUKAMHU C
TOPIOYEH U30JIALUEN,

2) CUJIOBBIE CETH NIPH JUTATENBHBIX TEXHOJOTHYECKUX NEPETPY3Kax;

3) ceTH B MOKapO- UK B3PBIBOOMACHBIX TOMEIIEHUSX.

Jus 3aomtel cereid 10 1000 B npuMEHSIOT TUIaBKHE NPEIOXPAHUTENN H
ABTOMATUYECKME BBIKIIKOYATENIM € DBJIEKTPOMATHUTHBIMH, MOJYIPOBOJIHUKOBBIMH,
TEIJIOBBIMHU WM KOMOMHUPOBAHHBIMU PACLENUTEISIMU.
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[1naBkue MperoOXpaHUTENN TPUMEHSIOTCS JUIsl 3AIIUTHI SJIEKTPUYECKUAX CETCH U
yCTaHOBOK OT TokoB K3. 3ammra OT meperpy3ok ¢ NOMOLIbK) MPEAOXPAHUTENCH
BO3MO>KHA TOJIbKO TPH YCIIOBHHM, YTO 3AIUUIIACMBIE SJIEMEHTBI YCTAHOBKH OYIyT
BBIOpaHBI C 3aMaCOM MO TOKY, MPEBBIMIAOIIEMY MPUMEPHO HA 25% HOMUHAIBHBIHA
TOK TUTABKUX BCTABOK:

Loon 2 1,251, 1y e (2.79)

Br16op miaBkoil BCTaBKH NPEAOXPAHUTENS A 3alIUThl ceTH K Ol ¢ myCKOBBIM
TOKOM IMPOU3BOJUTCS TIO YCIIOBUIO:

I
I, > (2.80)

H. M. 6C =
o

€ I, e - TOK MJABKOH BCTABKW, MPUHUMACTCA MO IIKAJIE HOMUHAJIBHBIX TOKOB
nocie pacuera (nmpunoxkenue K1),

a=1,6+25 - ko3pPHUUHUEHT Meperpy3Ku, 3aBUCSALIMIA OT ATUTEILHOCTHA MyCKa
AJIEKTPOABUTATEIS.

IIpu nerxom mycke Ol mnm npu nmycke B TEYEHHUE ([ < 3C) NPUHUMACTCA
a = 2-2,5, npu TsoxenoM nycke Ol (4,2 3¢) npuanmaercs a — 1,6.

Tsokenplif Myck HaOMIOJAETCS 'y BJIEKTPONPUEMHUKOB, WMEKOIIUX OONBIIOH
MOMEHT MHEPLUN WM 3aIyCK KOTOPBIX OCYLIECCTBISAETCS MOJ Harpy3koi. K Takum
Ol MOKHO OTHECTH KOHBEHEPHBI, TPAHCIOPTEPHI, KPAHBI, TEOCIKA U T.I.

ITycKOBO# TOK OJJHOTO 3JEKTPOABHUIATENS ONPEACIIAETCS MO0 (POPMYJIE:

Luyere = K 1. (2.81)

JIng  3amuTel  JIMHUW  NOPEAOXPAHUTENSMH, nuTarommumu  rpynmy Ol ¢
YyCKOBBIMU TOKaMH, BMECTO /7y OMPEAEHSAETCS MUKOBBIA TOK Ij7x:

D =L op + Ly (K= 1), (2.82)

p-ep
riae I, ., - pacUeTHbIN TOK rpynnsl OI1;
Limax - HOMMHAJIbHBIN TOK HanOONBbILETO BIEKTPONPUEMHHUKA
(3MEKTPOABUTATENS ) B TPYIIIIE,
K - kpaTtHOCTB ITycKOBOro ToKa (K = 5+7).

T (2.83)

H. 11 6C =
o

a=1,6+25 - ko3pPuureHT neperpy3kn HauOOBILIETO AIEKTPOABUTATENS.
Jng omuHOuHBIX Oll, HE MMEKIIMX MYCKOBBIX TOKOB, MPEBBIIIAKOIIAX
HOMUHANBHBINA TOK OI1:

[H. nn. e = [H- (284)
I[J'IH OJHWHOYHBIX CBAPOYHBIX TpaHC(I)OpMaTOpOB:
[H. ni. ec Z]x2'[H'\/HB: (285)

rae [, - HOMMHAJIBbHBIA TOK CBAPOYHOTO TpaHCopMaropa,
[IB — IpOAOJDKUTENIEHOCTh BKITFOUEHUS B OTHOCUTEIIBHBIX €UHUIIAX.
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Jlnsg nuanm K rpynne Ol 6e3 myCKOBBIX TOKOB:

Lynnec 2 1p, (2.86)
rae [, - pacueTHbId TOK rpymnmel OIL

ABTOMAaTHYECKHE  BO3AYIIHBIE  BBIKIFOYATEIM  NPEIHA3HAYEHBI TS
ABTOMATUYECKOT0 Pa3MBIKaHUs JJIEKTpUUeCKUX nened npu K3 u meperpyskax, uis
PEOKHAX ONEPATUBHBIX NEPEKITFOYCHUIN TP HOPMAJIBHBIX PEKUMAX.

[Ipu BHIOOPE HOMMHAQJIBHBIX TOKOB  PACLECHUTENCH  aBTOMATHYECKHX
BBIKJIFOUATENE HEOOXOAMMO YUATHIBATH CIEAYIOLIME TPEOOBAHNUS:

- HOMUHAJIBHOE HANPSDKEHUE BBIKIIFOUATEIS HE JOJDKHO OBITh HUKE HAMPSHKCHHS
CETH,

- OTKJIIOHAKOIIAss CMOCOOHOCTH NOJDKHA OBITH PACCUMTAHA HA MAKCUMAIBHBIE
Toku K3, mporekaroiuye no 3amuniaeMomy dIeMeHTY,

- HOMUHAQIBHBIA TOK PAaCLENUTENS AOKEH ObITh HE MEHBIIEC HAHOOJBLIETO
PacyeTHOrO TOKA HArpy3KH WJIM HOMUHAJIBHOTO TOKa Ol L.

IIpm 3ammre cereil OT MNEPEerpy3kd aBTOMATUYECKUMU  BBIKIFOYATEIISIMU
HOMHHAJIbHBIE TOKH TEIUIOBBIX, TMOTYNPOBOAHUKOBBIX WJIA KOMOWHWUPOBAHHBIX
pacuenuTenei cneayeT BEIOUPaTh MO YCIOBHIO:
>x,1,,

u [ l (2.87)

H. pacy. m(K) ZKH p>

]H. pacy. m(K)

1€ K, — KO3(PPUIUEHT HAAC)KHOCTH,
[,, — HOMUHAJILHBIN TOK 3JIEKTPOIPUECMHKKA,

[,, — PaCUETHBIN TOK TPYMIIbI JICKTPONPUEMHHUKOB.,

3HaueHust KO3PPUIUMEHTOB K, IPUHUMAIOTCS:

K, = 1,05 — nyist D11 6€3 myCKOBBIX TOKOB;

K, = 1,2 - s cBApOYHOro 00OPYAOBAHMS,

K,=12+1,35 — gna DIl ¢ NyCKOBBIMM TOKAMH B 3aBUCUMOCTH OT THMA
aBToMaTuyeckux Boikrouareneit (1,2 — st cepuit AE20, A3700; 1,25 — st A3100;
1,35 — it cepun BA).

[Ipn 3ammre cerei or TOKOB K3 aBTOMArM4ecKuMe BBIKIIOUYATENM C
AJIEKTPOMArHUTHBIMU PACHEMUTEISIMUA HE JOJDKHBI CpaldaThiBaTh MPU JOMYCTUMBIX

KPaTKOBPEMEHHBIX MEPErpy3kax. OTO JOCTUTacTcsl BHIOOPOM TOKAa YCTaBKH
AJICKTPOMArHATHOIO PACIECHUTENs MITHOBEHHOTO JCHCTBUS (TOKA OTCEYKH) TIO

YCIIOBHIO:
]H.aﬂ.pacu (o) = (1’25 - 1’35)]ny01<’
W L, 50 pacy (o) 2 135 (2.88)

MeHnpme  3HAYEHHWs ~ YCTABOK  pacUENUTENEii  OPUHAMAKT  AJIs
ANEKTPONPUEMHUKOB, HMMEIOLIMX MEHBIIYK) JJUTEIBHOCTh IMYyCKA M MEHBIIYIO
KPaTHOCTb MYCKOBOIO TOKA, OOJIbIINE - TPXA OOJIBIINX.
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B 3zaBucumocti oT Buaa 3ammThl (0T TokoB K3 wim oT meperpysku) [1YD
YCTAHABJIMBACT COOTHOWICHWE MEXKAY TOKAMM  3alMTHBIX  anmaparoB [,
(MpeIoXpaHUTENEH WM BBIKITFOYATESIEH ) U TOMYCTUMBIM TOKOM TTPOBOJA /.

Loon 2 Ksay L. (2.89)

Jlng ceTei, 3alMINAEMBIX TOJBKO OT TOKOB K3, KO3(Q(UUMEHTHI 3anmThl
MPUHAMAIOTCS PABHBIMU:

Kisgny = 0,33- 1715 IpeOXpaHUTENEH € TUTABKUMU BCTABKAMU,

Kooy = 0,22 - uid aBTOMATUYECKUX BBIKIIIOUATENIEH C DJIEKTPOMArHUTHBIMH
PACUECTIUTEIISIMH.

YcnoBue 3ammTh ceTH OT TOKOB K3 mprHUMAacT BUA;

[Oon > 0933 [H. ni. 6cs (290)

[Oon > 0922 [H. an. pacy (0)- (291)

JUIs ceTel, 3aMIIAEMBbIX OT NEPETPY3KH BBIKIKOYATEISMHA C TCIUIOBBIMH HJIH
KOMOWHUPOBAHHBIMM ~ PACHENUTENIIMK, KOI(D(UIMEHT 3aUIUThl  MPUHAMACTCS
paBHbIM Ky = 1,0.

VYcnoBure 3alUTHL CETU BBIKITFOYATEIISIMU OT MEPETPY3KU TPUHUMACT BU/L

[Oon > 1 [H. pacy. m (k)- (292)

BriOop pacnpenenuTenbHbIX TIMHOMPOBOAOB OCYIIECTBIISCTCS MO PACYCTHOMY
TOKY TPYNIbI AJICKTPONPUEMHUKOB. Y CJIOBUE BHIOOPA MPUHUMACT BU;

Lywpa = 1, (2.93)
A€ [, yps — HOMAHAJIBHBIN TOK PACpEACIIMTENBHOTO MHOMPOBOAA,

[, — pacyYeTHBIN TOK IPYIIIBI JEKTPONPUEMHHUKOB.

BbiOop MaructpajabHbIX [MWHOMPOBOJOB OCYINECTBISCTCS HA OCHOBAHWUHU
CIEAYIOUIETO YCIOBUS:

[mp. maxZ[H wma Z[H.mp: (294)
rae 1, ,,, — HOMAHAIBHBIA TOK CHJIOBOIO TpaHc(opMaropa,

1y e — HOMUHAITBHBIN TOK MAaruCTPAJILHOTO IMUHOMPOBOAA,

Lnpmay — 3HAYCHHE MAKCUMAJIBHOTO TOKA, NPOTEKAOLIETO YEPE3 CUIIOBOM
Tpanchopmarop.

BriOpaHHbie TIMHOMPOBOABI JOJDKHBI OBITH MPOBEPEHBI HA JIUHAMHYECKYIO
CTOWKOCTB COTJIACHO YCIIOBHIO:

Fo < o (2.95)

rAe i, — pacueTHbI yaapHbiii Tok K3 B HaYasie MIMHOMPOBO/IA;

iy, — JOMYCTHMBIA ynapHbli TOK K3 (TOK ITMHAMWUYECKOW CTOMKOCTH) AJis

JAHHOTO THUMA MIWHOMPOBO/IA.

BriOop cumoBbiX mKagoB M MYHKTOB BBIMOJHSIOT IO CTENEHW 3alUTHI B
3aBUCMMOCTH OT XapakTepa Cpeabl B IE€Xe, OT €ro KOMIUIEKTaluu —
MPEAOXPAHUTEIISIMHA UJTM ABTOMATHYECKUMU BBIKITFOUATEIISIMU.

HomuHa bHBIN TOK CHJTIOBOrO MYyHKTA /, TOJKEH ObITh OOJIBIIE PaCYETHOIO TOKA
[, TpyIIbl MPUEMHUKOB!

Lywp 21, (2.96)
r1e 1, wp — HOMAHAIBHBIA TOK PACIPEACIUTENBHOIO MKada (IyHKTa),

[, — paCUCTHBIN TOK I'PYIIIBI ANEKTPOIPUEMHUKOB.
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Yucmo HpI/ICOGI[I/IHeHI/Iﬁ K CHJIOBOMY IIYHKTY M UX TOKH HC JOJDKHbLI IIPCBLIIIATL
yrcia OTXoadamux OT CHJIIOBOTO IIYHKTA JIMHUN U UX AO0IIYyCTHUMBIC TOKH:
N

<
npuc AUH >
/

rae [, — HOMMHAQJIBHBIM TOK 3JIEKTPONPUEMHUKA,
Ly — HOMUHAQJIBHBIA TOK TUHUM PACIPEIECIATEIBHOTO mKada (MyHKTa).

(2.97)
(2.98)

<
H — toun>

Beibop AmmkoB ¢ pyOMJNIBHHKAMM WM MAKETHBIMM  BBIKIHOYATEISIMU
BBITTOJIHSIFOT, TIO CTETIEHM 3AIMTHI B 3aBUCUMOCTH OT XapakTepa CPeAsbl B LIEXE, OT €10
KOMIUIEKTAllMH — PYOMJIBHUK HJIM PYyOWIBHUK C TPEIOXPAHATEISIMH.

YcnoBue BeIOOpa TPUHAMAET BU/L:

Iy, =1, (2.99)
rae [, — HOMMHAQJIBHBIN TOK SLIUKA,

[, — pPacYETHBIN TOK IPYIIILI UIA OJHOTO IEKTPONPUEMHUKA.

BrIO0Op HOMHHAIBHOTO TOKA MPEAOXPAHUTENS U TOKA MJIABKOW BCTaBKW SLIMKA
OCYILECTBISAETCS COTNacHO BeIpakeHUsM (2.80 wnm 2.84) mns oguHowHoro Ol m
(2.83 wim 2.86) muig rpynmnsl OI 1

Paccmorpum mnpumep BbIOOpa annapartoB 3allMTbl W MPOBOJHUKOB IS
OTACIBHBIX Ol 1.

JIJIs TOKAPHO-PEBOJIBBEPHOTO CTAHKA MOIIHOCTBIO 22 xBm HOMUHAJIBHBIA TOK

paccuUuThIBACTCS MO (POPMYJIE:

I, = Ly = 22 =394A4.
" \/§-UH -cos @, V3-0,38-0,85
TOKapHO-PEBOJIBBEPHBIN CTAHOK IMOJIYYACT IMUTAHUE OT PACHPEACIUTEIBHOIO
mHonposoaa HIC2 tuna [IPA4-250-441Y. lunonposoasl tuna [[IPA4-250-441Y
KOMIUICKTYIOTCS aBTOMATHUYECKUMU BBIKTIOUATessMU A3710, HOMUHAIBHBIA TOK

BeIKITrogarens /,=160 A, HOMUHAIBHBIH TOK TEIUIOBOIO PACUEHUTENS [, pacym =10~

160 A, AE2050, HoMuHaIbHBIA TOK BhIKIrOYarenas [,—100 A, HOMMHAIBHBIA TOK
TEIUIOBOIO  PACUENUTENS [y paeym —10-100 4, mnpenoxpanurensamu I[1H2-100,
HOMUHAIBHBIA TOK nipepoxpanurens /,~100 A, HOMAHAIBHBIN TOK IJIABKOW BCTaBKH
Lynnee= 30-100 A. JIyist 3a1MTHI CETH OT MEPETPY3KA MPUHUMACTCS aBTOMATHYCCKHMA
BBIKJTFOYaTenab Tuna AE2050 ¢ MEHBIIIMM HOMHHAJIBHBINA TOKOM.

[To mpunoxkennto K2 mnpuHumaeTcs Ommkaiiniee CTaHAAPTHOE 3HAYCHUE
HOMHUHAIBHOT'O TOKA TEIIOBOTO pacuenureins 50 4 1o yCiaoBUIO:
>kl =12-394=473A4.

L, pacy. m(x)

[To mpunoxenuto JI1 m JI3 BeIOMpArOTCS Asl MOAKIKOYCHUS CTAHKA 4YEThIPE
AIOMUHIEBBIX TIPOBOJA CEUeHHEM 16 v’ B MeTaTHueckoil TpyGe AmaMeTpoM
32 mm - AIIB4(1x16) T32.

VYcnopue BeIOOpa MpoBoAA — Iy, =55 A >1, =394 A.

YcnoBure 3aUTEL CETH OT MEPETPY3KU BBIOJIHIAETCS, ECIIN:
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Loon = 55 A Lypaeym — 50 A.

JUTs BIEKTPOABUIATENS BAKYYMHOIO HACOCA MOLIHOCTBIO 8 xBm HOMHHAIIbHBIN
TOK pacCUMTHIBACTCA MO (HOPMYJIE:

I, = Ly = 8 =143 4.

" \/§-UH -Cos @, V3-038-085

DNEKTPOABUIATEND TOJMYYAECT NUTAHUE OT PACHPEAEIUTENBHOIO HIMHOPOBOAA
MIC1  Tmuna  [IPA4-250-441Y. [luHompoBoasl  Ttuma  [1IPA4-250-441Y
KOMIUICKTYIOTCS aBTOMATHUYECKUMU BBIKTIOUATesiMu A3710, HOMUHAIBHBIA TOK

BoIKITro9arens /,—160 A, HOMMHAJIBGHBIA TOK TEIIOBOTO PACUETUTENS [, pocym —16-

160 A, AE2050, HoMuHanbHBIM TOK BEIKIHOYaTens [,—100 A, HOMUHANIBHBIA TOK
TEIUIOBOIO  PACUCTUTENS [y paeym —16-100 4, mnpenoxpanurenamu 11H2-100,
HOMUHaIBHBIA TOK npenoxpanutens /,—=100 A, HOMUHANIBHBIA TOK TUIABKOH BCTaBKH
Lynnee =30-100 4.

[To mpunokennto K1 mnpuHumaercs Onmkaiiniee CTaHAAPTHOE 3HAYCHHE
HOMHHAJIBHOTO TOKA IJIABKOM BCTaBKH 50 A MO yCIOBUIO:

]H.nﬂ.ec Z ]nyCK = 6 : 14’3

a

[To mpunoxenuto JI1 m JI3 BbIOMparoTCs Ansl MOAKIKOYECHUS CTAHKA YEThIPE
AIOMUHIEBBIX TIPOBOJIA CEYEHHEM 2.5 i’ B METAIMYECKOH TpyOe JmaMeTpom
15 mm - ATIB4(1x2,5) T15.

VYcnosue BeIOOpa NpoBoAa — Iy, = 194 >1, = 143 4.

VCloBHE 3alUTHL CETH OT TOKOB K3 BBINOJHACTCS, €CIIU:

Loon =19 42> 0,331, prec = 0,33-:50=16,5 4.

=43 4.

2.11.2 BpiOop cxeMbl  3JIEKTPOCHAOKeHHSsI 1exa M  BBOJAHBIX
KOMMYTALHOHHBIX aNNIAPaTOB

Cxema 3JIEKTPOCHAOKECHHST MPUHUMAETCS B 3aBHCHMOCTH OT KOJIMYECTBA M
B3auMHOro pazmenieHus P, I[IIC u noxcraHuumu.

B03MOKHBI CIIEIYIOIIUE CXEMHBIE PELLICHMUS:

1) pamranibHas cxema snekrpocHadxkenus Ol (pucynok 2.13). Lexosas TII npu
3TOM AOJKHA UMETH PY HU3MIEr0 HAPSHKEHMS C YMCIIOM JIMHEHMHBIX ABTOMATHYECKUX
BBIKJTFOUATENIEH, PABHBIM YUCITY TTPUCOCAMHEHHBIX Y3JI0B HArPY3KU U MOIIHBIX Ol 1.

PacnipenenurenbHbIe IMHOMPOBOABI MPEIHA3HAYEHBI [Tl IUTAHWUS PUEMHUKOB
MQJIOW H CPEIHEN MOIMHOCTH, PABHOMEPHO PACHPEACICHHBIX BJIOJIb JIMHHUMI
MarucTpam. Takue  CXEMBbl  BBINOJHSKOTCS € THOMOLIBID  KOMIUIEKTHBIX
pacnpenenuTeNnbHbIX IMUHONPOBOAOB cepun [IIPA4, ITIMAS na Toxku 100, 250, 400 u
630 A. Kpemnenue muHONpoBoAOB Thmna [1IPA BBIONHIIOT HA CTOMKAX HA BBICOTE
2,0 — 2,5 M Hag MOJIOM, HA KPOHIITEHHAX K CTCHAM W KOJIOHHAM, HA IMOJBECAX K
depmam  3manms.  OtaenbHbBIE NPUEMHMKM — noakimodaror Kk [IIPA 4gepes

51



OTBETBUTEIBHBIC KOPpOOKHM Ha Toku 10, 16, 20, 25, 63, 100, 160, 250 A kabenem unu
MTPOBOJIOM, MPOJIOKEHHBIM B TPyOaxX WM METAJIJIOpyKaBax.

Il r2
400 (Y 400 (Y
OFr1 QF 2
so0 o 9B, foari-q0 52
BA74—40 == (Y BA74—40 < 800
800 o 500
QF 4 QOF 5
43720 22 43730 239
250 320
K1 Kir2
ABBI'4x185 \ 2BBI'4x70 )
SI[ =+ SI[+

/ /
I Il

ICI - I1IPA4-250—44Y3  LUC2 | - LIPA4—400 - 44V 3
Lo = 2504, Pyoy = 345kBm, 1, = 2034 Iy, = 4004, Pyy = 408xBm, I, = 2794

Pucynok 2.13- PagnanbHas cxema 31eKTPOCHA0KEHUS EXa

2) cxema tuna Onok TpaHcopmarop-maructpans (BTM) ¢ marucrpanbHbIM
muHONpoBoAoM (pucyHok 2.14). B Ttakoii cxeme otcyrctByer PY  Hu3miero
HanpspkeHuss Ha uexood TII, a MarucTpasib MOAKIIFOYAETCS HEMOCPEACTBEHHO K
LEXOBOMY TPaHC(POPMATOPY YE€PE3 BBOJHOW aBTOMATHYECKUH BBIKITFOUATENb.

[Tpn nByxTpancdopmaropHoii noacraHumu U cxeme BTM Mexay maructpaisiMu
JUISL B3aMMHOI'O PE3EPBUPOBAHUS YCTAHABIIMBACTCS TEPEMBIYKA C ABTOMATHYECKUM
BBIKITFOUATENEM. PEKOMEHAYETCS TPUMEHATH MArMCTPAIbHBIE CXEMBI C YUCIOM
orxomssumx ot TII MarucTpasieid, HE NPEBBILAIIAM YUCIA  CHJIOBBIX
TparcpopmaTopoB. [Ipu 3T0OM mpomyckHas coCOOHOCTh MUTAKOIIAX MAarMCTPAICH HE
JOJKHA OBITh MEHBIIIE HOMUHATIBHOM MOIIHOCTH CHJIOBOTO TpaHchopMaropa.

JUTs. TJIaBHBIX MAruCTpPICH BBITYCKAKOT KOMIUIEKTHBIE IIMHONPOBOJBI THIIOB
[IIMA4, IIMAS na Tokm 1250, 1600, 2500, 3200, 4000 A. MarucrpaibHbie
HIMHONPOBOABI OOBIYHO MPOKJIAABIBAIOTCS MO HIXKHEMY Tosicy (depm. Korma aTomy He
NPENATCTBYKOT MECTHBIE YCIOBHMS, MAaruCTPAIbHBIE IIMHONMPOBOABI KPENAT Ha
KOJIOHHAX Ha BbICOTE 3 - 4 u m OoJjiee HAA NOJOM MOMEIICHUS HA KPOHIUTECHHAX WU
BJIOJIb Psiia KOJIOHH HA CIIEHMATBHBIX CTOHKaxX. ITO 00eCneunBacT HEOOBIIYIO JJTUHY
CIYCKOB K PACHPEACTUTENIbHBIM MaruCTpaisiM, CHJIOBBIM IIKa(aM WJIA MOIIHBIM
MIPUEMHHUKAM JIEKTPOIHEPTUU.
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PucyHnok 2.14 — Cxema 0j10Kka TpaHcpopMaTop — MarucTpajib
JUTSl IBYXTPaHC(POPMATOPHOH NMOICTaHIIAN

Ha BBoae ot Ttpancdopmaropa B PVY-0,4 kB ycranaBnuBaroTcs BBOAHBIN
ABTOMATUYCCKUI BBIKJIFOYATEb U TPAaHCPOPMATOPHI TOKA Il MU3MEPEHHUA W ydeTa
AIEKTPOIHEPru. BBOAHBIN BBIKITIOUATEL M TPaHC(POPMATOPHI TOKA BHIOUPAIOTCS MO
HOMWHAJIbHOM MOIIHOCTH CHUJIOBBIX TPaHC(HOPMATOPOB € YYETOM MX JOMYCTHUMOM
NEPErPY3KU U BO3MOXKHON NMEPETPY3KH BBIKITKOYATENS U TPAHC(HOPMATOPOB TOKA.

Tak, ;uist IByXTpaHC(POPMATOPHBIX MOACTAHIINIA:

]H.pacu 2 1’3 ) ]H.mp > (2 100)
1 Al (2.101)
rac wmp — a5 > .
"o\3.U,
JUTsl OTHOTPaHC(POPMATOPHBIX MOACTAHIIMIMA
]H.pacu 2 ]Hmp ° (2 102)

[Tocne ONpCaACICHNA HOMHUHAJIBHOI'O TOKa paCUCIMNTCIIA BBOJHOI'O BEIKITHOYATCIIA
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no npwiokeHuto JI3 BbIOMpaeTcss TMN M HOMMWHAJIBHBIA TOK aBTOMAaTH4E€CKOTO
BKJIFOYATEIISI ¥ TPAHC(POPMATOPOB TOKA HA BBOJIE.

Ha orxomsumux ot PVY-0,4 JHMHUAX yCTAHABIMBAKOT ABTOMATHYECKHUC
BBIKTIOYATENIM C YYETOM pacyeTHOro Toka nuHuM, muraromed [P, [IC (B
coBpeMeHHbIX KTII ycTaHaBnMBatOT BEIKIIFOUATENH cepun BA):

Ly pacy 21351,

H

Cnenyer OTMETUTB, YTO HA IIUTAX NMOJCTAHLMH NMPUMEHSIOTCS aBTOMATHYECKUE
BBIKJTIOYATENM C HOMHHAJIBHBIM TOKOM 250 A u Oonee, a Ha MPUCOCIMHEHHIX K
MarucTpajibHbiM IHONpoBogaM - 400 A wu Oosiee, HO PaACHEHOUTENM OTUX
BBIKJTIOYATENEH MOTYT ObITh HACTPOCHBI HA TOKM MEHBIIE YKA3aHHBIX BEJTMUYMH, U MX
CJIEy€eT BBIOMPATh MO CIPABOYHBIM JAHHBIM.

2.11.3 Pacuer ToxoB K3 B ceTn nanpsi:zkennem a0 1000 B

Pacuer TOKOB KOpPOTKOro 3ambikaHusi B ceTAX 0,4 xB BBINOIHSAETCS C LEIbIO
NPOBEPKM BBIOPAHHOW KOMMYTAMOHHO-3AIMMTHON anmaparypbl (BBIKIKOYATENEH,
NPEeIOXPaHUTENEH ), COOPHBIX IMIMH PaclpeAcTUTENBHBIX [MUHOMPOBOIOB U IIKA(OB
HA TEPMHUYECKYI) W IUHAMUYECKYH) CTOUKOCTB (fgy — lyg), 4 TAKKE IPOBEPKH
YYBCTBUTEIBHOCTH 3ALIMT ( W =31, e i IV, >3 Ly pacyma)-

Pacuer TOKOB KOpPOTKOrO 3aMbIKaHHMs HAUMHAKOT C COCTABIICHUS PACUETHOM
CXEMBI CETH 10 TOYKH KOPOTKOI'O 3aMBbIKaHHs, HA OCHOBAHWHM KOTOPOW COCTaBJISIOT
CXEMY 3aMEIICHHUS SJIEMEHTOB.

[Ipn cocTaBnEeHUM CXEMBI 3aMEIICHUS HEOOXOAMMO YYECTh AKTHBHBIC H
WHAYKTABHBIE CONPOTHBIICHHS BCEX SJEMEHTOB KOPOTKO3aMKHYTOW WEMH, B TOM
YHCJIE:

a) CUJIOBBIX TPAHC(HOPMATOPOB;

0) MpOBOJIOB, KaOENeH, uH;

B) TOKOBBIX KAaTYIIEK PACLENUTENEH aBTOMAaTHYECKIX BBIKITFOYATENCH;

r) TMEPBUYHBIX OOMOTOK MHOTOBHTKOBBIX TPaHC(OPMATOPOB TOKa C
ko3 punmentom Tpanchopmanmm meree 600/5 (Ha GonbIIAE TOKH TpaHCHOPMATOPHI
TOKa BBIMOJIHAKOTCS IIAHHBIMU W CONPOTHBIICHHE TOKaM K3 OHM MPaKTUYECKH HE
OKa3bIBAIOT).

Kpome TOro, yu4MTHIBAIOT AaKTUBHBIC COMPOTHBIICHUS BCEX MEPEXOAHBIX
KOHTaKTOB R,.,, B O3TOH uenu (HAa IIMHAX, HAa BBOJAX W BBIBOJAX Aamlaparos,
Pa3bEMHBIX KOHTAKTOB anmaparoB W KOHTakToB B mecte K3). Ilpm orcyrcrBum
JOCTOBEPHBIX JAHHBIX O KOHTAKTaX W WX MEPEXOJHBIX COMPOTUBICHUSIX
PEKOMEHyeTcss mpu  pacyere TOkOB K3 B ceTsX, NHMTAEMBIX CHJIOBBIMH
TpaHcopMaTOpamMH, YYHTBIBATH WX CYMMAapHBIC COMNPOTHBIICHUS CIEAYIOLIUM
oOpazom:

- 15 MOm — nnst pactipeaeNuTeNbHBIX YCTPOUCTB HA MOACTAHLINM;

-20mOm  — [ MAruCTPaIbHBIX  IIMHONPOBOJOB W NEPBUYHBIX
pacnpeacTUTENBHbBIX KA(OB, MUTAEMBIX PAIUATBHBIMA JTHHHUSIMHA OT T,
-25m0Om  — [ PaCHpPENENUTENBHBIX  [IWHOMPOBOAOB W BTOPHUYHBIX

pacipeeauTENbHBIX MKA(OB;
- 30 MOm — st anmaparypel, yCTAHOBICHHON HENOCPEACTBEHHO Y Ol 1.
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COnpoTHBIIEHHS JJIEMEHTOB CXEMBlI OINPEACISIIOT IO JAHHBIM  3aBOJIOB-
M3TOTOBUTEIICH UM HAXOIAT 1O CIIPABOYHON JTUTEPATYPE WK B MPUIOKEHUU H.

ConporuBneHuss Kalenel, NPOBOAOB, INWHOMPOBOAOB ONPEACISAIOTCS Ha
OCHOBAaHWM 3HAUYCHWH AKTUBHBIX U WHAYKTUBHBIX COMPOTHUBICHUH (MTPUIIOKEeHU M2,
N1 u U2), OTHECEHHBIX K CAVNHHILIC JUTAHBI:

R=ry,-1;

X =x,-1, (2.103)

rae [ — anuHa kabenbHOM TMHUK (TPOBOAA, ITMHOMPOBOA), M.

ConpoTHBJICHUs BBIKJIFOUATENIEH W TPaHCPOPMATOPOB TOKA 3aBHCAT OT
HOMMHAJILHOTO TOKa anmnapara v MpUBEACHBI B TPUIoKeHUsIX M1 u M4,

ConpoTHBJICHHS TMOHWXAIIKAX TPaHCHOPMATOPOB 3aBUCAT OT MOIIHOCTH H
CXEMBbI COEIMHEHHS OOMOTOK (ITpUIIoskeHne M3).

JUTst yCTaHOBOK HampspDKEHUEM 10 1 kB npu pacuerax TokoB K3 cuuraror, 4ro
MOIIHOCTh MUTAIOUICH CUCTEMBI HE OTPAHWYEHA W HAMPSHKEHUE HA CTOPOHE BBICIIETO
HanpsbKeHus 1exoBoil T11 ABIISIETCS HEU3MEHHBIM.

Pacuer TokOB K3 BBINONHSIETCS B UMECHOBAaHHBIX €IMHULIAX. BOJIbTAX, amIepax,
Omax (MUJITIOMAXx).

PacueTHOl BenMuMHOW U1 TPOBEPKM OOOpPYJOBAaHMS M anmaparoB 3allWThl Ha
JUHAMHYECKYI) YCTOHYMBOCTh M OTKIIIOYAKOLIYI0 CIOCOOHOCTh  SIBJIIETCS  TOK
Tpex(daznoro K3, a A mpoBepKH anmapaToB 3alUThl HA HAEKHOCTh cpadaThIBaHUs
- Tok opaHodaznoro K3 y mHamOosmee wmomHOro w3 Hauboyee yAAICHHBIX
ANEKTPONPUEMHHUKOB.

HavaneHOoe AclCTBYIOIIEE 3HAYEHUE TEPUOIMYECKONM COCTABISAIOLIEH TOKa
Tpexdaznoro K3 cieayer paccuuThiBaTh o GOpMyIic:

U

(3) _ cp.HOM
1) = 7 - - , (2.104)
3 '\/RPE3.1 + Xpp3
rne  Rppsy, Xpgz; - COOTBETCTBEHHO CYMMApPHOE AaKTHBHOE W CyMMAapHOE

MHAYKTUBHOE COIPOTHUBIICHHUE MIPAMON TMOCIECIOBATEIBHOCTH KOPOTKO3aMKHYTOMN
uenu, mOm.
VY napubiii Tok Tpex(azHoro Toka K3 B 3IeKTPOyCTaHOBKAX C OJTHUM MUCTOYHUKOM
SHEPTUU - CUCTEMOM
— (3)
O_R‘ydn\/z.lno > (2105)

rae Ky — yaapHblid KO3QQUIMEHT, KOTOPBIA MOKET OBITh OIPENEIIEH B 3aBUCUMOCTH
OT OTHOLICHHUS PE3YJIbTUPYIOIMX conpoTuBiIcHUH nenu K3 (tabnuna 2.2).
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Tabnuna 2.2 — 3aBUCUMOCTD 3HAYCHHSI YIAPHOTO KO3(PPUIIMEHTA OT OTHOIIEHUS

XPES’.l /RPE3.1
Xpgs1/Rogs1 05108 | 1 J1s|2 3| 456 ] 7] 58]|o9

Ky 1,0 | 1,02 |05 [,12]1,2 | 1,35 [ 1,46 |1,53] 1,59 [ 1,63 | 1,67 [1,71

[Ipu onpenenenun ypapHoro toka K3 Ha mmuax PY 0,4 kB uexosoir TII
HEOOXOMMO NPUHSATH 3HAYEHUE y1apHOro Kod(ppuuuenta K, —=1,3.

Ha Bemumny Toka K3 MOryT oOKasaThb  BIMSIHUE  ACMHXPOHHBIC
AJIEKTPOJABUTATENN, €CIIM OHM NpUCOeAMHEHbl BOIM3M Mecta K3. OOBsAcHAETCS 3TO
TeM, 4To npu K3 pe3ko CHMXKAETCs HAMPSHKEHHUE W BJIEKTPOJBHTATEN, BPALIASICH TO
WHEPLUHHU, TeHEPUPYIOT TOK K3. DTOT TOK OBICTPO 3aTyXaeT, MO3TOMY yUMUTHIBACTCS
TONBKO MPY OTIPENENEHAN 1[,) U iy,

TOK IOATIUTKH OT ACUHXPOHHbIX JIBUTaTENICH OIPCACIIACTCA:

E, 0,9
]no.de = x/a/ ) ]p.de = O_ ’ ]p.ag = 4:5]]7,6@ > (2 106)
* )

rac FEy = 0,9 — pacuetHas otHocuTeNbHas J/[C aCHHXPOHHOTO ABUTATENS,

X'y =0,2 — OTHOCHTENbHOE CBEPXIIEPEXOIHOE CONMPOTUBJICHUE ACHHXPOHHOIO
JBUTATEIS,

I, 06 - PACUYETHBIA TOK OT TI'PYIIBI 3JIEKTPOABUTATENEH, KOTOPBIA MOMKET OBITH
paccuuTaH 1o Gopmyiie:

_ Lo (2.107)

p-08 pyu>
Pn.yq

1

rae I,y — pacyeTHBIM TOK ydacTka 1o 3amanuto 1 (rpada 15 npunoxenune A3);,

P,,, - HOMUHAJIBHAS YCTAHOBICHHASA MOIMHOCTH y4acTka (rpada 4 nmpuiaokeHue
A3);

P, 5¢ - HOMUHAIbHAS YCTAHOBIICHHAS! MOLIHOCTH JICKTPOABUATATEIIEH HA YUYACTKE.

Anepuoanueckas coctaBisomas Toka K3 0T aCHMHXPOHHBIX —JBHraresici
3aTyXaeT OYeHb OBICTPO, MO3TOMY €€ MOKHO HE YUMTHIBATh. Y JAPHBIA TOK HA IIMHAX
PVY-0,4 kB uexosoii TII ¢ y4eTOM NOANKATKHU OT ABUTATEIIEH ONPEAEIIACTCA:

fy =Ko N2 10 4421, (2.108)

Jlnsg HagekHOTro cpadaThiBaHMs 3AlUMTHOTO anmnapara B BO3MOXHO KOPOTKOE
spemst ITYD TpeOyroT, uToObl TOK OmHO(A3HOro 3amblkanus I B ycraHoBkax, He
OIMACHBIX MO B3PbIBY, OBbIT HE MEHEE TPEXKPATHOH BEIMYMHBI HOMHUHAIBHOIO TOKa
TUIABKOM  BCTABKM  NPEAOXPAHUTENS [, WIH  TEIUIOBOTO  PACLCIHATENS
ABTOMATUYECKOTO BBIKIIFOUATEIS [y, ey, m OMMIKANILIETO annapara 3aIinuThl.

[Ipn 3ammre ceTeii  aBTOMATMYECKUMM  BBIKIKOYATEISIMM € OJHUM

ANIEKTPOMArHUTHBIM pacrenureneM Tok oaHogaznoro K3 momxen Obite B 1,4 paza
OONbIlIE TOKA YCTAaBKM MIHOBEHHOrO cpalarbiBaHWsl s BBIKIKOYATEIEH ¢
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HOMHHAJIbHBIM TOKOM 10 100 4 m B 1,25 pa3a Oonblue — Uisl BBIKIIFOUYATENCH C
HOMHHAJIBHBIM TOKOM Oonee 100 4. Ecnm aBTOMArvMyecKuid BBIKIHOYATENb UMEET
TEIJIOBOM M 3JIEKTPOMArHUTHBIA PACLENIATENL, TO JOCTATOUYHBIM SIBJISIETCS MPOBEPKA
Ha cpalaThIBAHUE TEIUIOBOTO PACLICTIHTETIS.

Pacuer TOKOB, HECUMMETPUUHBIX K3, Cleayer BBINOIHATH C MCIONB30BAHUEM
METOAA CHMMETPUYHBIX COCTaBIAOIMX. [Ipw 3TOM pacyere yUHUTBIBAKOTCH
COMPOTUBIICHUS  BJIEMEHTOB  TOKAaM  OpsAMOH,  oOpaTtHOW W HYJICBOM
NOCJICAOBATENBHOCTH. AKTUBHbIE M HMHIYKTUBHBIC CONPOTHBJICHHS OOpaTHOM
MOCJICIOBATENBHOCTA ~ MPUHUMAKOTCS  PAaBHBIMM  CONPOTUBJICHUSAM  MPAMOHR
MOCIIEAOBATENBHOCTH, T.€. [Ry=R; u  X,=X;, CONPOTHUBICHUS K& HYJIECBOUN
NOCJIEAOBATENBHOCTH Ky W X; NPUHUMAKOT MO CHOPABOYHBIM MarepuajiaMm (CM.
npuiioskenue H).

[Tpu OTCYTCTBMU TOYHBIX JAHHBIX OPUEHTUPOBOYHO MPUHUMALOT:

- JUIS IIWH U IMAHONPOBOAOB 1y, =10-R),;, v X, =10- X,

- Uit kabenel W MPOBOAOB, MPOJNOKEHHBIX B TpyOax, Ry =10-R; n
Xogr =4 Xigr-

Brusinue Toka neurareneit Ha Tok ogHodasznoro K3 He yuuThiBaeTes.

Ecnu snexrpocHaGxkenne DY HanmpsskeHUEM 10 1 kB OCYHIECTBISETCS OT
SHEPrOCHCTEMbI YEPE3 MOHWXKAKOUIMKA TpaHCPOpMATOp, TO HAYAIBHOE 3HAYCHHE
NEPUOAMYECKON cocTaBistomeil Toka oaHodasHoro K3 oT cucrtembl cienyer
paccUuTHIBATH MO POPMYJIE:

]’gg) _ \/g ‘ZUcp.HOM —, (2 109)
\/(ZZRPEB.I + ZRPES’.O) + (2ZXPE3.1 + ZXPES’.O)
rae UCP.HOM =4008;
Rpps1, Xppz1- COOTBETCTBEHHO CYMMAapHOE aKTHBHOE U CYMMAapHOE

MHIYKTUBHOEC CONPOTHUBJICHUE TMPAMON MMOCJIEAOBATEILHOCTH PACUYETHON CXEMBI
OTHOCHUTENIBHO TOUKM K3, MO,
Rpgso>  Xpgzo- COOTBETCTBEHHO CYMMapHOE€ aKTHBHOE MW CYMMAapHOE

WHIYKTUBHOE COIMPOTUBIICHUE HYJIEBOM TMOCICAOBATCIIBHOCTH PACYETHON CXEMBI
OTHOCHUTENIBHO TOUKU K3, MO,

Cxema 3amenieHus uisl pacuera Toka ogHodaszHoro K3 Taxke oTiMyaeTcs OT
CXEMBbI 3aMelIeHus i pacueTta Toka Tpexdaznoro K3. [1pu onHo(azHOM 3aMbIKaHUK
TOK KOPOTKOIO 3aMbIKaHWs MPOTEKACT MO TaK HA3bIBAEMOM metiie «(asza — Hysby.
Ecnu conpotuBiieHust BceX (pa3HbIX MPOBOJHUKOB MMEKT OJWHAKOBOE CEYEHHUE, TO
CEUYCHHME HYJIEBBIX MPOBOJHUKOB, KaK MPABUIIO, JOJKHO OBITh HE MEHBIIE MOJIOBUHBI
ceyeHHsl (pa3HOrO MPOBOJHMKA W HYJEBOW MPOBOJHUK B OOJBUIMHCTBE CIy4Yacn
UCIIONIB3YETCS ISl 3aHYJIEHUS KOPIyCcOoB 00opyaoBaHus. PacueTHas cxema U CXEMbl
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3aMELICHUS BBITTISAIAT, KAK YKa3aHO B MPUMEPE HA pUCyHKax 2.15-2.18.

oF oK OF
_r 3000 gy 20 Ki wcr 100 5
1000BA - 2500y 80 ABBI#35 S LLIPA4-250 50  AIIBY(I1x16) 22

%\gﬁ}p—qﬂ\ = VTR X K}f'@

PucyHok 2.15 — PacueTHas cxema yyacTka

F ZTP ZQF ZTA Rnep
@—I - H |—é1<1

Pucynok 2.16 — Cxema 3amenieHus uis pacuera Toka Tpexgaznoro K3 B Touke K1

E ZTP ZQFJ ZTA ZQF2 Zm Rnep K2 ZJB EZZB
@—l = I o N N o B |—é—|:|—@

Pucynok 2.17 — Cxema 3amenieHus Juis pacuera Toka Tpexdaznoro K3 B Touke K2

K 3( iy
ZTP Z QFI A T4 Z QF2 Z K Z uic Z QF3 np ep
I
I Z KJIN Z IIICN Z npN
l [ ] [ ] 1
1 I 1 I 1 J

PucyHnok 2.18 — Cxema 3amenieHus i pacuyera Toka ogHodasnoro K3 B Touke K3

Pesynbrarel  pacueTa CONPOTHUBIICHHUN DJIEMEHTOB CETH  PEKOMEHAYETCS
npeaAcTaBysITh B opme Tadbmun. B Ttabmumax 2.3, 2.4 u 2.5 npencTaBieHbl pacuyeThl
CONPOTHUBJICHUI DBIEKTPUYECKON CETH COTJlacHO Touykam K3 K1(3), K2(3) 51 K3(1)
COOTBETCTBEHHO.

Tabmuna 2.3 — Pacuer cOnpOTUBIEHNANH KOPOTKO3aMKHYTOM 1ienu npu K3 B Touke
3)
K

Conpotusnenue, mOm
OJEMEHT CXEMBI

Ry X
Tpauchopmarop 1000 kB-A, cxema coequuaeHus Y/Y, 1,7 8,6
Beognoi Beikmouarens QF; 7,=3000 4 0,13 0,07
Tpaucdopmarop Toka TA 2500/5 0 0
IlepexoaHo€e CONPOTUBIIEHHE R, 15 —
Hroro 16,83 8,67
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Tabmuna 2.4 — PacueT cOnpoTUBIEHHANA KOPOTKO3aMKHYTOH 1ienu npu K3 B Touke

oG,
Conpotusnenue, mOm
ONEMEHT CXEMBI
R, X
Tpaucdopmarop 1000 kB-A, cxema coequuaenus Y/Y, 1,7 8,6
Beognoi Beikmouarens QF; 7,=3000 4 0,13 0,07
Tpaucdopmarop Toxa TA 2500/5 0 0
Briknmrouarens QF, 1,=250 A 1,1 0,5
KJI ABBI' 4x35 qnuaa 50m 0,894-50=44,7 | 0,088-:50=4,4
IlepexoaHO€ CONPOTUBIIEHHE R, 20 —
Hroro 67,63 13,57
Tabmuna 2.5 — Pacyer CONPOTUBICHWA KOPOTKO3aMKHYTOW LENW MpH

onHodazHoM K3 B Touke K;7

DIIEMEHT CXEMBI

Conporusinenne, mOm

R;+R,=2R,; Ry X+ Xo=2X; Xo
Tpancdopmarop 1000 kB-A, cxema 21.7-3.4 19.6 8.6=172 60.6
coequHeHus Y/Y, ’ ’ ’ ’ ’
Bsogno# Beikmouatenns QF; 7,=3000 A 2-0,13=0,26 0,13 2-:0,07=0,14 0,07
Tpancdopmarop Toxa TA 3000/5 0 0 0 0
Briximrouatens QF, 1,=250 A 2:1,1=22 1,1 2-0,5=1,0 0,5
KJI ABBT 4x35 mana 50 2-44.7=89 4 447 2-4,4=8.8 17,6
IIIPA4-250 nnmHa 5,5m 2-1,16=2,32 11,6 2-1,16=2.32 11,6
Brixkmouatens QF;5 /,=100 4 2:2,15=43 2,15 2:1,2=2.4 1,2
Tposon ATIB 4(1x16) mywHa 3,51 2-6,8=13,6 68 2-0,33=0,66 1.32
IlepexomHOE CONPOTHBIICHUE R,y 2:30=60 30 - -
Iposox AIIB 1(1x16) amuma 3,51 2-6,8=13,6 68 2-0,33=0,66 1,32
IIIPA4-250 nimHa 5,51 2-1,16=2,32 11,6 2-1,16=2.32 11,6
KJI ABBI 4x35 mana 50 2-44.7=89 4 447 2-4,4=8.8 17,6
HUroro 280.8 1106,18 443 123,41
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PA3JIEJI 3 YKA3BAHUS K O®OPMJIEHUIO KYPCOBOM PABOTHI

OO0mmue Tpe0OBAHUSA K MOSICHUTEIBHOI 3alTHCKE

3.1 Odopmienne 113 B 0o0miem ciiy4ae MOJDKHO BECTUCh B COOTBETCTBHH C
TpeOoBaHUsIMU TOocyAapcTBeHHbIX cTranaaproB ['OCT 2.105, TOCT P 21.101 u
cranpapra opranuzanuu CTO Antl'TY 12 570.

3.2 TekcT TNOSICHATEIBHOW 3aKMCKU JOJDKEH OBITh HAMWCaH aKKypaTHO
JUTEPATYPHBIM M TEXHUUYECKH FPAMOTHBIM S3BIKOM HA OJTHOW CTOPOHE JucTa Oymaru
A4 ¢ mpuMeHEeHUEM MevaTaroumx 1 rpagpudecknx ycrpoiicts BeiBoga OBM (I'OCT
2.004) u cranmapra CTO Antl'TY 12 570 ¢ ucnonb3oBanueM mpudra Times New
Roman winM aHajorMyHbBIX B MOMOIINBK) TEKCTOBBIX peaakTopoB Microsoft Word,
LibreOffice Writer unu OpenOffice Writer;

3.3 OneyaTky, OMUCKA U TPAPUUECKUE HETOUHOCTH, OOHAPYKEHHBIE B TTPOLIECCE
BBITIOJTHEHUS 3aMACKH, AOMYCKAETCS MCHPABIIATh NOJYMCTKOW WM 3aKpalliBAaHHEM
Oenmoifi Kpackoi C HAHECEHMEM HA TOM K€ MECTE€ MCHPABIEHHOTO TEKCTa
MAIIMHONUCHBIM CHOCOOOM WM K€ YEPHBIMH YEPHWJIAMM, TACTOH WM TYUIBEO
PYKOITMCHBIM CITOCOOOM.

3.4 TeKCT MOSCHUTENBHOM 3amMCKU O(GOPMIISIOT HA JIACTAX, B PAMKE. TOJE
ciesa — 20 MM, CIIpaBa, CBEPXY U CHU3Y - 5 MM.

PaccrostHuie ot pamku (OpMBI A0 TPAHUL TEKCTA B HAYAJIE M B KOHLE CTPOK - HE
MECHEE 3 MM.

PaccrositHue OT BepxXHEW WM HWKHEH CTPOKM TEKCTA IO BEPXHEN WM HIDKHEW
paMKH JOJKHO ObITh HE MeHee 10 MM.

A03anbl B TEKCTE HAYMHAKOT OTCTYNOM 15-17 MM.

3.5 Ha nucre mOsSICHUTENBHOM 3amMCKH, CIEAYIOMICH 32 TUTYJIBHBIM JHCTOM,
BBINIOJIHSAETCS OCHOBHAs Haanuck ¢popmel 1 mo 'OCT 21.101.

Ha nocneayromux aucTax MOSICHUTENBHOW 3anmMCKU O(QOPMIIIOTCS OCHOBHBIE
HaaAnucH (pOpMBI 2 U3 YKA3aHHOTO CTaHIAPTA.

JlomyckaeTcsl Ha MOCIIEAYIOIIUX JINCTAX 3alMMCKH YITPOLIEHUE HAAMUCH (POPMBI 3
(MpUNIOKEHKUE A K JAHHOMY Pa3ACiy).

3.6 Pazgenbl NOMKHBI MMETh TOPSJIKOBBIE HOMEpa B mpenaenax Beed [13,
0003HaueHHbIE apaOckumu udppamu 0€3 TOUKK U 3alMCaHHbIE ¢ a03aIHOTO OTCTYyNA.
[Toxpaznensl AOKHBI MMETh HyMEPALMIO B MpeAesax Kaxaoro paszaena. Homep
nojpaszesia COCTOMT U3 HOMEPOB pa3fiesia U MOAPA3ENa, Pa3Je/ICHHbIX TOUKOH. B
KOHIE HOMEpa MOApa3fesia TOYKa He CTaBUTCH. «CoIepikaHuey, «3aKIFOUYCHUEY,
«CHHMCOK HCIIOJIb30BAHHBIX WCTOYHUKOB» HE HYMEpyroTcs. «BBeneHue» He
HYMEPYETCS, €CJIA HE COAEPKUT MOAPA3ACTIOB.

3.7 BHYTpH MMyHKTOB WJIA OITYHKTOB MOTYT OBbITh MPUBEACHBI EPEUNCICHUS.

[lepen kaxxaod TNO3MLMEH TEPEUUCIICHUS CIEAYET CTaBUTh JeUC WU
CTPOYHYIO OYKBY, IOCIIE€ KOTOPO#l cTaBUTCS CKOOKa. [yl manbHEen netaim3annu
NEPEUUCIICHAA HEOOXOAMMO MCMONb30BaTh apaOCkue LUQpbl, TOCIE KOTOPBIX
CTaBUTCA CKOOKa, a 3aMKiCh MPOU3BOJUTCS € a03aIHOTO OTCTYIA.

ITpumep:
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1)--
2) -

3.8 Paznensl, nogpasaensl AOKHBI MMETh 3arojoBKU. [IyHKTBI, KaK IPaBHIIO,
3aroJIOBKOB HE UMEIOT.

3aroyioBKM CAEAYET MeyataTh ¢ MPOMMCHONW OYKBbI 0€3 TOYKM B KOHIIE, HE
noauepkuBas. [lepeHOCH CIOB B 3aroJIoOBKax HE AONMYCKAarOTCs. Eciau 3aroioBok
COCTOUT M3 ABYX MPEMTOKEHUM, UX PA3ACIIAIOT TOUYKOM.

PaccrossHre MeXay 3aroJIOBKOM M TEKCTOM TIPA BBITOJIHEHWH JOKYMEHTA
MAIIMHONUCHBIM CHOCOOOM JIOJDKHO OBITH paBHO 3 - 4 wHTepBanam. PaccrosiHue
MEXIY 3aroJIOBKaMU Pasiena v MmoApasaciia - 2 UHTEpBaa.

3.9 Kaxnaplii paszzmen 3amMcKu PEKOMEHIYETCS HAYMHATH C HOBOTO JIMCTA
(cTpaHuibl), HA KOTOPOM BBIMOJHIETCS OCHOBHas Haamuck ¢Gopmbl 1. Ha
NOCJIeyONMX JTUCTax pazaeia [13 oopMITarOTCs OCHOBHBIC HAAMKUCH (HOPMBI 2 WK
3. He cnenyer moMemars 3arojioBKM Pa3ieioB HA OTACIIBHBIX JIACTAX.

3.10 Hymepanusi JTUCTOB MOSCHUTEIBLHON 3aMUCKU J0KHA OBITh CKBO3HOW B
npeaenax BceW 3anvcku. llepBoil cTpaHuIEl sBisercs TUTYJIBHBIM auct. Ha
TUTYJIBHOM JIMCTE HOMEP CTPAHULIBI HE TPOCTABIIETCS.

Homepa crpanui mpocTapnsitoTcs B OCHOBHOM Haanucu «Jluct». B rpade
OCHOBHOM HaJamucu «JIMCTOB» yKa3bIBACTCS KOJMMYECTBO CTPAHMI] B NOSICHUTEIBHOM
3aIMCKe.

N3noxenue Tekcra

3.11 TekcT 3anWcKu MOOJDKEH OBITh KPAaTKUM, YETKAM M HE JONYCKaTh
Pa3NMYHBIX TOJIKOBAHUN.

3.12 B TekcTe NOKYMEHTA HE IO CKAETCS:

- MPUMEHATH 0OOPOTHI PA3rOBOPHON PEUM, TEXHULU3MBIL, TPO(HECCHOHATU3MBI,

- IIPUMEHATH U1l OJHOTO M TOTO K€ MOHATHS PA3JTUYHBIC HAYYHO-TEXHUYECKUE
TEPMHUHBI, & TAK)KXE WHOCTPAHHBIE CJIIOBA M TEPMHHBI MPU HAIMYUAU PABHO3HAYHBIX
CJIOB U TEPMUHOB B PYCCKOM S3BIKE;

- COKpallaTh HAWMCHOBAHWS CIOWHWL (PU3MYECKUX BEJIMYMH, €CIM OHU
ynotpednsitorces 6e3 uudp;

- IPUMEHATH COKPAILLUCHMS CJIOB, KPOME YCTAHOBJICHHBIX NPABUIIAMHU PYCCKOM
opdorpadumn, a taxke 'OCT 7.12;

B Tekcre MOSCHUTENBHON 3aMMCKHM, 3a HMCKIIOUEHUEM (opmyn, Tabmun wu
PUCYHKOB, HE TOMYCKAECTCH:

- MPUMEHATH MATEMATHUYECKUH 3HAK (-) MEPEl OTPULIATEIbHBIMA 3HAUYECHUSMU
BEIMYMH. BMECTO MareMaTn4ecKoro 3HakKa (-) CIeayeT MUcaTh «KMHHYCY,

- IPUMEHATH 3HAK «O» g 0003HAUEHUsl IuameTpa (CIeAyeT MucaTh CJIOBO
«amameTpy). [Ipu ykazanum pazmepa ImameTpa Ha Yeprexkax, NOMEIIEHHBIX B TEKCTE
JOKYMEHTA, MEPE] PA3MEPOM CIEAYET MUCATH 3HAK «Oy.

- YIOTPEOJIATh MATEMATUYECKUE 3HAKU O€3 YMCIIOBBIX 3HAYEHU, HANpUMED, < -
(MEHBILIE WM PaBHO), = - (0OMBLIE WM PaBHO), a TakXKe 3Haku Ne - (Homep), %o -
(MPOLIEHT);

- npumeHsTe wuHAeKkcsl crtangaproB (I'OCT, OCT, CT wu Tt.a) 0e3
PETUCTPALLMOHHOTO HOMEPA.
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3.13 B 113 crnenyer NpUMEHTh CTAHIAPTH30BAHHBIE CAMHULI (PU3HUYECKUX
BEJIMYMH, UX HAMMEHOBaHUS U 0003HaueHus B cootBeTcTBUM ¢ ['OCT 8. 417.

3.14 JlpoOHble unciia HEOOXOAMMO MPUBOAMTH B BUAC ACCATHYHBIX JPOOCH.
[Ipn HEBO3MOKHOCTH BBIPA3UTh YHMCIIOBOC 3HAYCHWUE B BUJIE AECATHYHON apoOH
JIOITY CKAETCs 3aMMChIBaTh B BUE MPOCTON APOOH B OJHY CTPOKY 4epe3 KOCYIO YEPTY,
Hanpumep 5/32; (50A-4C)/(40B+20).

3.15 B ¢opmynax B KayecTBE CHMBOJIOB CJIECAYET MPUMEHATH OOO3HAUCHMUS,
YCTAQHOBJICHHBIE COOTBETCTBYIOIIMMU TOCYIAPCTBEHHBIMU CTaHAaapTaMu. [loscHeHus
CUMBOJIOB M YHMCJIOBBIX KOI(PPUIMEHTOB, BXOAAIIMX B (HOpPMyIy, €CIM OHU HE
NOSICHEHBI paHee B TEKCTE, AOJDKHBI ObITh MPUBEACHBI HEMOCPEACTBEHHO TOJ
(dopmynoii. [losICHEHHs KaXKAOr0 CHMBOJA CJIEIYET JaBaTb C HOBOW CTPOKH B TOH
NOCJIEAOBATENBHOCTH, B KOTOPOI CUMBOJIBI IPUBEIEHBL B (popmyre. [lepBas cTpoka
NOSICHEHHU I TOJKHA HAYMHATBCSI CO CJTOBA «TAe» 0€3 IBOETOUMS MOCIE HETO.

3.16 TlepeHocuTh (OpMyJiBI HA CIACAYIONIYI0 CTPOKY JOMYCKAETCs TOJIBKO Ha
3HAKax BBINOJIHAEMBIX OINEpAlUUi, MPUYEM 3HAK B HAYANE CIEAYIOMIEH CTPOKH
noBTOPstOT. [Ipn nepenoce GopMybl HA 3HAKE YMHOXKEHUS! TPUMEHSIFOT 3HAK (X).

3.17 [IppumeHEeHHE MAUTMHOMIMCHBIX U PYKOIMCHBIX CHMBOJIOB B OJJHOU (popmyuie
HE JIOIYCKAETCH.

3.18 ®opmyinbl, 32 HCKIOUYEHUEM (POPMYJI, MOMEIMIAEMBIX B NPWIOKECHUH,
JOJDKHBI HYMEPOBATbCS CKBO3HOW HyMmepanueil apaOckumu mudpamu, KOTOPBIE
3aUCHIBAOT HA YPOBHE HUKHEH CTPOKM (POpMYyJBl B KPyIibiX CckoOkax. OmHy
dbopmyny 0003Ha4ar0T 3HakoM (1).

CChUIKM B TEKCTE HA MOPSAKOBBIE HOMEPa (POpPMYyH JarOT B CKOOKAaX, HAPUMED,
... B popmyne (1).

3.19 Homyckaercs Hymepauus Gopmyn B npeaenax pasaena. [lonaslii HoOMep
(OpMyJIbI  COCTOMT W3 HOMEPOB pazaena W (QOpMyJbl, Pa3JECICHHBIX TOYKOW,
Hanpumep (3.1).

O¢opmiieHHe HIIIOCTPALIHIT U NIPUJIOKEH Uit

Wnmroctpanun, mnpu HEOOXOOUMOCTH, MOTYT HMMETh HAUMEHOBAaHHE W
NOSICHATEIIbHBIE  TaHHBIC  (MMOJAPUCYHOUHBIN TEKCT). CnoBo «PucyHok» u
HAUMEHOBAHWE TIOMEIIAIOT TMOCJIE TOSICHUTEIBHBIX JAHHBIX W O(QOPMIISIOT
cnenyromum odpazoM: Pucynok 2 — PacuetHas cxema K3

3.20 ITpuno>keHHsI MOMKHBI PACIIONArarbCs B MOPSAKE TOSBICHUS CCHUIOK B
TEKCTE OCHOBHBIX PA3JIEIIOB.

3.21 Tlpunosxxenust o(pOPMIIIIOTCS KaK MPOAOKCHUS MOSCHUTEILHON 3aMUCKH
HAa MOCIEAYIOMMX €€ CTPaHMIiax Mo mpaBwiaM W (opmaMm, YCTaHOBJIECHHBIM
JNEHCTBYIOLIMMU CTAHAAPTAMH.

3.22 Kaxnoe NpuioKeHue A0HKHO HAYMHATHCS ¢ HOBOTO JIMCTA € YKA3aHUEM
HABEPXY MOCEPEIMHE CTPaHULBI CiioBa «I I[puoskeHre» u ero 0003HaAUYCHUS.

[IpunosxeHre NOMHKHO MMETh 3aroJIOBOK, KOTOPBIM 3alMCHIBAOT CUMMETPUYHO
OTHOCUTEIBHO TEKCTAa ¢ MPONUCHON OYKBBI  OTJECNBHOW CTPOKOH, MOJA €ro
0003HAYCHHEM.

3.23 Tlpunokenust 0003HAYAIOT 3arjaBHbBIMU OyKBaMu PyCCKOro anadapura,
HAUMHAA C «A», 33 UCKIMOUeHHeM OykB E, 3, PI, O, YU, b, b, bI. Ilocae cnosa
«[Ipunoxenne» crneayer OykBa, 0003HAYAKOIIAs €rO MOCIEI0BATEIBHOCTS.
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Ecnu B AOKyMEHTE OAHO MNpWIOKEHHE, OHO 0Oo3HauaeTcs «llpunokeHue
A».

3.24 TlpunmokeHWs BBINOJHSAOT Ha JsucTax (Qopmara A4, gomyckaercs
oopMIIATH TPUIIOKEHUS Ha ucTax opMara A3, A4x3, Adx4, A2 u Al o 'OCT
2.301.

3.25 Tlpuno>xxeHust NOJDKHBI UMETH OOLIYK) C OCTaIbHOH YacThIO JOKYMEHTA
CKBO3HYI0 HYMEPALMIO CTPAHULL.

Bce mpunoskeHus AOMKHBI ObITh MEPEYUCIICHBI B COAEP)KAHWM JOKYMEHTA C
YKa3aHUEM WX HOMEPOB U 3ar0JI0BKOB.

IHHocTpoenne Tadauiy

326 B TEeKCTE NOSCHUTEIBHOM 3alMCKU CIEAYET IOMEIIATh WTOTOBBIE H
HauOoJjiee BakHble TaOnuibpl. Ha3BaHue TaOMWIbBIL, MPU €r0 HAJIUYUM, JOJIKHO
OTpaXXaThb €€ COAEP’KaHWE, ObITh TOYHBIM, KpaTKMM. HaspaHue cienyer momMemarb
HaJ TabJuIEeh, yepe3 Tupe nocjiae Homepa tadnuisl (Tadbmuma 1 — Pacder Harpy3ok
exa).

[Ipn mepeHoce 4YacTh TAONMIBI HA Ty K€ WIM APYTHE CTPAHWIIBI HA3BAHWE
NOMEIIAOT TOJABKO HA NEPBOM YaCTHIO TaOJIHALIBI.

3.27 Tabnuibl cieayeT HyMepoBaTh apadCKuMu d)paMu B Ipeaeiax pasena.
JlomyckaeTcss Hymepanus TaOlWIl B MPEIENax BCEro OOKymeHTa.  Hampuwmep,
«Tabmna 1» wim «Tabnmuuma B.I», korma oHa mpuBeAcHa B NpUIOXKeHHH B.
JlomyckaeTcss HyMepoBaTh TaOJNHLbI B NMPEAETax paszieia.

3.28 3aromoBku Tpad M CTPOK CJHEAYET MUCaTh C OPONUCHOW OyKBBI, a
NOJ3arojIoBKA  rpad - co CTpouHOil OyKBBI, €CIIM OHHM COCTABJSIFOT OJHO
OPEUIOKEHUE C 3ar0oJIOBKOM, WM C TMPOMHCHON OYKBBI, €CIM OHHU HMEKOT
CaMOCTOSITENIbHOE 3HAYeHHWE. B KOHIIE 3aroJOBKOB M MOA3ArOJIOBKOB TAOJMI] TOYKH
HE CTaBAT. 3aroJIOBKU W TOA3aroJ0BKHM Ipad) YKa3bIBatOT B €IMHCTBEHHOM YHUCIIE.

3.29 Tabmuupl cneBa, cripaBa U CHU3Y, Kak MPaBWJIO, OTPAHUYUBAIOT JTIMHUSMU.
JlnaroHaneHOE AeJICHUE TaONMIBI HE AOMycKaeTcs. ['onoBka Tabnuubl 10JKHA OBITh
OTJEJICHA JIMHUEH OT OCTAIbHOM yacTh Tabmuuel. BeicoTa CTPOK TaOMWIBl AOKHA
OBITH HE MEHEE 8 MM.

3.30 Tabnuiy, B 3aBUCUMOCTH OT €€ pa3Mepa, MOMEIIAOT MOJ TEKCTOM, B
KOTOPOM BIIEPBBIC JaHA CChUJIKA HA HEE, WM HA CJICAYIOUICH CTpaHule, a Npu
HEOOXOMMOCTH, B MPUIOXKEHUH K TOKYMEHTY.

JlonmyckaeTcst nomenmarb TadbauIly BIOJIb JUIMHHON CTOPOHBI JIMCTA JOKYMEHTA.

331 Ecmu crpokm wimm rpadsl TaOmuupel BBIXOAAT 32 (popMar CTpaHULIBL,
TabMuIy AENAT Ha YacTh, KOTOPbIE B 3aBHCHMOCTH OT OCOOEHHOCTEH TaOJIMLbI
NOMEIIAKT OAHY YacTh MO APYTOM WM PAIOM, MPU 3TOM B KOKIOW 4acTH TaOIULbI
NOBTOPSIOT €€ TOJOBKY U OOKOBHK. [Tpy neneHnn Tabiuiel Ha 4acTH JONMYCKAeTCs €€
TOJIOBKY MM OOKOBUK 3aMEHATH COOTBETCTBEHHO HOMEPOM Tpad) U CTPOK.

CnoBo «Tabnmunay, 3aroyioBOK (IpH €ro HAIWYMU) W TOPAAKOBBIA HOMED
TaOJIMIbl YKA3bIBAKOT OJIMH Pa3 HaJ MEPBOM 4acThIO TAOIMIBI, 4 HAJ MOCIEYOIAMHA
YacTsIMH TaOIMLbl MAIYT CJIOBO «IIpomomkeHne Tabmuupl» ¢ yKa3aHUEM HOMEPA.

3.32 I'pagy «Homep mno mopsaaky» B TaONMIly BKIKOYATH HE TOMYCKACTCS.
Hywmepanus rpag tabnunpl apabckumu nudpamu JOMYCKAETCs B TEX CIIyYasX, KOrAa

63



B TEKCTE€ MMCIOTCSI CCBUIKM HA HUX, MPU JECJICHUW TaOJMIbl HA YaCTH, & TAKXKE MPH
NEPEHOCE YaCTH TAOIHIIBI HA CIEAYIOUIYIO CTPAHMILY.

3.33 Ecim mudpoBbie gaHHbIE B rpadax TaObmuibl BBIPAKEHBI B Pa3JIMYHBIX
EAMHUALAX (PU3NYECKUX BEIMYMH, TO MX YKA3bIBAIOT B 3arOJIOBKE KaXKAOH rpadsl.
Ecnu Bce mapameTpsl, pa3MelIeHHbIe B TaOMWUE, BBIPAKCHBI B OJHOW M TOH Ke
eAMHULEC (PU3UYECKON BEMUYMHBI, TO €€ 0003HAYCHHE HEOOXOAMMO MOMEIIATh Hal
Tabnuuel cnpasa, a npy ACICHUN Ta0IMIIBl HA YACTH - HAJ KaKI0H €€ 4acThHO.

Ccebliku

3.34 Ha marepuansl, B3SITbIE M3 JTUTEPATYPBI U APYTUX UCTOUYHUKOB, NOJDKHBI
OBITH JaHBl CCBUIKM C YKAa3aHWEM HOMEPA MCTOYHMKA MO CHUCKY HMCHOIb30BAHHOM
outepatypel. Homep cChimkm mpocTaBiisieTcss apaOCKMMU LH(PpaMyd B KBaJAPATHBIX
WJIM KOCBIX CKOOKaX.

Ccputatbes CIIEAYET HA AOKYMEHT B LEJIOM WIIA €10 Pa3leiibl U MPUIIOKEHUS.
CchUTKM Ha TOAMYHKTHI, MyHKTHI, TAOMUIBl W WIIOCTPALMK HE NOMYCKAKOTCS, 3a
VCKJTFOYEHUEM MOAPA3EIIOB, MYHKTOB, TaOMUI M HJUTFOCTPALMI TaHHOTO TOKYMEHTA.

[Ipn cchllke HA CTaHJAPTHI M TEXHUYECKHE YCIOBHUS YKa3bIBAKOT TOJBKO MX
0003HAYECHHE, TIPY ITOM JOMYCKAETCS HE YKA3bIBATh TOA UX YTBEPHKIACHUS.

ITpu cceiike B TekcTe Ha (hopMysly HEOOXOOMMO yKa3aTh €€ MOJIHBIA HOMED B
cKkoOKax, HanpuMep, «B popmyJie (2)» unm «B popmyiie (2.3 )».

[Ipu cchiike Ha TaOMUIy YKA3bIBAKOT B CKOOKax €€ TMOJHBIA HOMEP M CIOBO
«Tabnuua» ¢ ykazaHuem ee¢ Homepa. [lo Takomy ke MPUHLMITY ACTAIOT CChIIKA Ha
PHCYHKH, HAITPUMEP, KCMOTPH PUCYHOK 2.

[Ipn ccrimke HA MPUIIOKEHWS B CKOOKAaxX 0€3 COKpAIICHHs MHILETCS CJIOBO
«(mpusIOsKEHUE A)y, €CIM MPWIOKEHUA HECKOJIBKO, Hanmpumep, «(mpunoxkenue B,
B2)».

TuryabHBIH JUCT

3.35 TutynbHbINA JUCT BHIMOJHAETCS HA OlaHke opMara A4:

- 10 MM mnDpuUMEHsETCSs TpUA HANWCAHWKA TeMBI PaboTel M OO0O3HAUYECHUU
JOKYMEHTA,

- 7 MM TpPUMEHSETCS NPW HANUCAHMM MOJ3arojoBKa TeMbl PabOThI, roja
3aILUTHI,

- 5 MM - JUIS BCEX OCTAJIbHBIX HAAMHUCEH.

336 IlepeHOC CIIOB HA TUTYJBHOM JINHCTE W B 3aroJIOBKaxX TEKCTA HE
pazpemaetcs. Todka B KOHLIE 3arojIOBKa HE CTABUTCS.

TUTYNBHBIA JIACT W JTUCT 3aaHUS NOSICHUTEIBHON 3aMUCKA OQOPMIISFOTCS, KaK
MOKAa3aHO B NpuioxxeHusax b u B pa3nena 3.

Copep:xkanue

337 B coaepkaHMM TOCIENOBATEIbHO MEPEUMCISIOTCS BCE  3arOJIOBKH
Pa3aeIoB, MOAPA3IEIOB U MPUIIOKEHUH, C YKa3aHUEM HOMEPA CTPAHMULLBI, HA KOTOPOW
OHM momenieHbl. CoJep)KaHKWE BKJIFOYAOT B OOLIYIO HYMEPALMIO MOSCHUTEIBHON
3aMHACKH.

Cnoso "Copaeprkanue" 3anuchiBalOT B BUJIEC 3arojIOBKA (CUMMETPUYHO TEKCTY) C
nponucHoi OykBbel. HavMeHOBaHWS, BKIIFOUEHHBIC B COJECP)KAHUE, 3aAIMCHIBAIOT
CTPOYHBIMM OyKBaMH (KpOME NEPBOM MPONUCHOM ) ¢ ad3awa.
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OCHOBHAS 4aCTh

3.38 HauMmeHOBaHMsS  OCHOBHBIX  pAa3JENIOB  NOSICHUTEIBHOW  3ANUCKH
ONMPEAENAOTCS  3aJlaHueM Ha KypcoByr padory. ConaepkaHue U 00beM
YCTAaHABIMBAIOTCS TPEOOBAHMSIMH METOAMYECKUX YKa3aHWid mpoduimpyromiei
Kadeapsl ¥ pyKOBOOUTENEM PAOOTHI.

3akirueHue

339  3aknoueHWE — JOJDKHO — COACPKATh  OKOHYATENBHBIE  BBIBOJIBI,
XAPAKTEPU3YIOIINE UTOTH PAOOThI CTYACHTA B PEUICHWU MOCTABJICHHBIX MEPE HUM
3a7a4. BbIBOIBI JOMKHBI OBITH CHAETAHBI HA OCHOBE CPABHCHUS TEXHHUKO-
SKOHOMUYECKUX MOKa3aTeaeh JEUCTBYOMIETO U MPOEKTUPYEMOT0 OOBEKTOB.

Cnncok HCMOJb30BAHHBIX HCTOYHUKOB

3.40 B cnucOK WCHOJIB30BAHHBIX HMCTOYHWKOB BKJIFOYAKOTCS BCE WCTOYHUKH,
PaCMoJIOKEHHBIC B MTOPSIIKE MOSBICHUS CCHIJIOK B TEKCTE 3aMUCKH WM IO aJi(haBuUTYy.
JlaeTcs OuOIMorpauiyeckoe ONMMCaAHUE KAKIOTO M3 MCTOYHUKOB B COOTBETCTBUU C
I'oCT 7.1.

Odopmienune rpagpuyeckoii 4aCcTH NPoOEKTA

Knaccupuxanus cxem

3.41 DRNEKTpUYECKHUE CXEMbI OOBEKTOB BCEX BUAOB BBITIOJIHSIOT B COOTBETCTBUH
¢ tpeboBanusimu ['OCT 2.702 Ilpasuna ewinoanenus 2nexkmpuyeckux cxem, I'OCT
2.710 Obosnauenusi Oyk8eHHO-YUDPOBLIE 6 DICKMPUYECKUX CXeMaXx, a TaKKe
CTaHJAPTOB, PETIAMEHTUPYIOIMX YCIOBHBIE TpauyecKue 00O3HAUEHUS B CXEMAX.
Knaccuukanms 3neKTpUYECKMX CXEM, TEPMHUHBI M OMPEACICHUS] YCTAHABIIMBAKOT
I'OCT 2.702 Cxemet. Buowr u munwvi. Obugue mpebosanus Kk 8biNOJIHEHUIO.

PekoMmeHnayercs rpauuecKkyrd 4YacTb PAOOTHl  BBINOJHATH C  MOMOLIBEO
rpadpuueckux pepaktopos: AutoCAD 2015, Microsoft Visio unu Komnac — 3D.

TepMuHBI U onpeaeIeHHsI

3.42 Onexmpuueckas cxema - Tpa@UYECKHil KOHCTPYKTOPCKMH JOKYMEHT, Ha
KOTOPOM MpH MOMOUIM Tpaduueckux 0003HAYEHUH H300paKEHBI SIIEKTPUUYCCKHE
COCTaBHBIEC YaCTH OOBEKTA U CBA3H MEKAY HUMMU.

Onemenm - COCTaBHasg YacTb OOBEKTA, KOTOpas HMMEET CaMOCTOSTENBHOE
rpadguueckoe 0003HAUYCHUE, a TAKXKE ONMPEACTICHHOE (DYHKIIMOHAIBHOE HA3HAUYEHUE U
HE MOKET OBITh Pa3fe/icHA HA YaCTH, UMEIOIINE CaMOCTOATENBHOE (YHKIIMOHATBHOE
HA3HAYECHHUE.

Yempoiicmeo - COBOKYNHOCTB — JJIEMEHTOB, MPEACTABISAIOIUX — CAUHYIO
KOHCTPYKUMIO (010K, Tuiatel). MOXET HE UMETh B OOBEKTE CTPOrO OMPEACIEHHOTO
(PYHKIIMOHATIBHOTO HA3HAYECHHSI.

DynuxyuonanvHas epynnda - COBOKYITHOCTh JJIEMEHTOB, BBIMOJIHSIOIIAX B
OOBEKTE OMPEACTIEHHYO (PYHKIHIO U HE OOBEINHEHHBIX B €IMHYH0 KOHCTPYKIHIO.

DyuKyuoHanbHAas 4acme - SIEMEHT, YCTPOHCTBO WK (PyHKIMOHANIbHAS TPyIIa,
UMEIOIAs B 00BEKTE CTPOTO ONPEAEICHHOE (PYHKIIMOHAIBHOE HA3HAYCHHUE.

DynxyuonaivbHas yens - TMHASL, KaHaJ, TPAKT OMPEACTICHHOTO HA3HAYCHHSI.

Jlunus 63aumoceszu - TAHKS Ha CXEME, YKA3bIBAKOIIAs Ha HATMYHAE CBI3U MEXKITY
(PYHKIIMOHATIBHBIMHU YaCTAMHU OOBEKTA.
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Jlunusa onekmpuyeckoil c643u - JIMHHS HA CXEME, YKasblBarowlas IMyTh
MPOTEKAHUS TOKA, CUTHAJIA U T. 1.

Obvexm - YCIOBHOE HAMMCHOBAHUE W3JCTHS, YCTPOMCTBA, YCTAHOBKH, CETH,
NPUMEHSIEMOE B KAY€CTBE OOIIErO MOHSATHS.

343 CxeMmbl, B 3aBUCUMOCTH OT HA3HAYCHMS, TMOAPA3IACIAIOTCS HA THIIBL.
Kaxxnomy tvinmy npucBanBactcs mudp, COCTOAIMMA U3 OyKBbI 3 ¥ LAPPHI.

344 Cxembl rpymmbl 1 mnpeaHa3HayeHbl Ui OOMIErO O3HAKOMIICHHS C
ANEKTPUYECKUMHU COCTABHBIMH YAaCTAMH OOBEKTA M M3YUYEHHs OOIIMX MPUHLIMIIOB UX
pabOThI U B3aMMOCBSI3EH:

» cmpykmypnas (31), onpenenstoniasi OCHOBHBIE YaCTH 00BEKTA, UX HA3HAYCHUE
Y B3aUMOCBSI3H,

» pyuxyuonanvras  (32),  pa3pACHAOIAS  ONPEICIICHHBIE  MPOLIECCHI,
NPOTEKAOIINE B OTACIIBHBIX (PYHKIIMOHAIBHBIX YaCTAX MU B OOBEKTE B LIETIOM.

OTu  cxeMbl  pa3pabarbiBalOT NOPH  MPOSKTHPOBAHWMM  HA  CTAAWsX,
NPEAIECTBYOIIUX pa3paboTKE CXEM APYTHUX TPYIIIL.

3.45 CxeMbl TpyNIbl 2 NMPEAHA3HAYEHBI Ul ONPEAETICHUS MOTHOIO COCTaBa M
NoAPOOHOT0 M3YUYEHHS MPUHIUIOB paObOThl 00BEKTA, a TAKXKE I €r0 PACUETA!

* npunyunuaivnas (33), ONPEACTAOMAs MOJHBIA COCTAB 3JIEMEHTOB M CBS3CH
MEXIY HUMH W JArOIIas JETAIbHOE MPEACTABIEHUE O MPUHIUAINIAX PaOOTHl 00BEKTA,

* oOKGUGAIeHMHAsl - TPEIHA3HAYCHA Ui aHAJIA3a W pacyeTa NapaMmeTpoB
(XapakTepucTuK) OOBEKTA WK €70 PYHKIMOHATIBHBIX YaCTEM.

OTU CXEMBI CIYaT OCHOBAHHMEM Uil Pa3pabOTKM IPYIHMX KOHCTPYKTOPCKHX
JOKYMEHTOB, B YACTHOCTH YEPTEKEH, a Takke cxeM rpynn 3 u 4. My monb3yrores
IIPU HAJTAJIKE, PETYIMPOBKE, KOHTPOJIE, SKCIUTYaTALMU U PEMOHTE U3IETUH.

346 Cxembl rpynnel 3 NpeAHA3HAYCHbI Ui TPEACTABICHUs CBEICHUM 00
ANEKTPHYECKUX COEAMHEHUSAX COCTABHBIX YACTEH OOBEKTA MM OOBEKTA B LIEJIOM:

* cxema coeounenuti (34) MOKa3bIBAECT SJEKTPHUECKAE COCTUHEHUS OTIEIBHBIX
COCTaBHBIX 4YacTeii OOBEKTa W ONPEACNSeT NPOBOAA, KIYThl M Kabenum Ajs
OCYLIECTBICHUSL JTUX COCAMHECHHHA, A TAKXKE MECTa MX IPUCOCIMHECHHS W BBOJA
(3@KHMMBI, pa3bEMBbI, TPOXOIHBIE U30ISATOPBL U T. 11.),

* cxema nooxmodenus (35) MOKAa3bIBACT BHELTHUE MOAKIIFOUYEHUST O0OBEKTA,

* obuas cxema (36) ONMPEAETSET COCTABHBIE YACTH KOMILIEKCA U SJIEKTPUYECCKHE
COCIMHEHUS X MEKAY COOOH Ha MECTE IKCILTyaTal|H.

OTW  CXEMBl HWCHOJB3YIOT MNpH  pa3padOTKE APYruX KOHCTPYKTOPCKUX
JOKYMEHTOB, MPEXAEC BCETO YEPTEKEH, OMPEACIAIOIINAX MPOKIAAKY M CIIOCOOBI
KPEIUICHUs TPOBOJIOB, KTYTOB M Kaleyel B 00BEKTE, a TAKKE A OCYIIECTBICHHUS
NPUCOEAMHEHUN U TIPY HAIAJKE, KOHTPOJIE, SKCILTyaTallui OObEKTOB.

3.47 Cxemsl rpymnmsl 4 NpeaHa3HAYEHbI Uil ONPEACIIEHUS OTHOCUTEINBHOIO
PAcCIoNOXKEHUs! OOBEKTOB MM COCTaBHBIX YacTeil O0BEKTA:

s cxema  2lekmpoobopyoosanusi  TPOBOAKM  HA  IUIAHAX  OMPEACTSET
OTHOCHTENIbHOE  PACHOJIOKEHUE COCTaBHBIX 4YacTel OO0BbeKTa B 3HaHUIX U
COOPY)KEHUSIX,

s cxema  dlekmpocHaOdcenus U C6A3u  ONPEHCNAET  OTHOCHTEIIBHOE
PACTIONOXKEHUE COCMABHBIX YACTEH OOBEKTA HA MECTHOCTH.
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Cxemamu 3TOH Tpynbl MOJNB3YOTCS TP Pa3pabOTKe APYTUX KOHCTPYKTOPCKUX
JOKYMEHTOB,  TAKXKE IMPU U3TOTOBJICHAN W SKCIUTyaTallMd OObEKTOB.

KomOunupoBanue cxem

348 Ha cxemax OJHOrO THa JAOMYyCKAaeTcs W300paxkark (PParMeHThl CXEM
JAPYTHX TUIOB C MCHOJb30BAHUEM COOTBETCTBYIOIIMX NPABWI BBIMTOJHEHUS. Tun
TaKOH CXEMBbI KIaCCHPUIMPYETCS MO OCHOBHOMY €€ HAa3HAYECHHUIO B COOTBETCTBHH C
I'OCT 2. 701. B TexHuueckHn OOOCHOBAHHBIX CIIydasX JOMYCKAaETCs COBMENIATh
CXEMBbI PA3IMYHBIX THMOB. BBINOJHEHHE CXEM JOKHO YIOBIICTBOPSTH MpaBUIIAM
I'OCT 2. 702 pmns COOTBETCTBYHOIIMX THUMNOB CXeM. COBMEIIEHHON CXeme
NPUCBAMBAIOT BCE LU(PBI THIIOB CXEM, COBMELIEHHBIX B JTAHHOW CXEME, HAUMHAS C
HAUMEHBIIIETO.

O6o3Ha4eHne cxem

349 CxeMmbl 0003HA4YalOT B COOTBETCTBMM cO craHaapramu cepuii ['OCT
2.700-00 u I'OCT 21.000 - 00, ycTraHaBIUBAIOUIMMH €AUHYIO OOBEAMHCHHYIO
KJIACCU(PUKALMOHHYI0 CHCTEMY OOO3HAuUCHUsS MOACIEH M MX KOHCTPYKTOPCKHX
JOKYMEHTOB.

OO0o03HaueHUE NTPHUCBAMBAKOT KAKAOMY m3Achauto. (OO003HAUECHUE W3ACTUS
SBIIIETCS  OJHOBPEMEHHO OO0O3HAYEHUEM €r0 OCHOBHOTO KOHCTPYKTOPCKOTO
JOKyMeHTa (4eprexka, cxemMbl W T. 1) OOO3HaueHWe W3AEAHs W €ro
KOHCTPYKTOPCKOIO  JTOKYMEHTa HE JO/JKHO TOBTOPHO MCIONB30BAThCA IS
0003HAYEHHUS JPYTOro U3JENHs U KOHCTPYKTOPCKOTO JOKYMEHTA.

IIngp A0 NOACHUTETBHBIX 3aNMCOK M YepTexKei

3.50 KP 130302.12.000 I13 - mosicCHWTENIbHAs 3amucka (JIEKTPOCHAOKECHHE
PEMOHTHO-MEXaHUYECKOTO 3aBOJIA).

KP 130302.12.001 2C - yeprex (I'eHnnan 3aBoja ¢ CETAMH U MOACTAHIMUSAMMU ).

Lndpe nepen 113 o6o3navaroT: nepseie wectTh — WU@p HanpasiaeHus (130302),
CIICOYIOIIME JBE — HOMEP BapuaHTa NO 3anaHuro (12) W nocnenHue TpH —
nosichutenbHas 3anucka (000). Ha deprexax Oyayt T€ ke UUQPBI, TOJBKO
nocjieAHne Tpu OyayT YKa3blBaTh MOPSAKOBBIA HOMEP JHCTA rpadUuecKOd 4YacTH
(ueptexa), a BMecTo 13 Oyaer OC unu OM (3C — cxeMa 37eKTpocHa0KeHus; DM —
CUJIOBOE AJIEKTPOOOOPY IOBAHHUE).

I'padpuueckne 0003HaUCHMSE

3.51 DneKkTpuYecKnue 3JIEMEHTHI U YCTPOHCTBA HA CXEME HM300PAKAOT B BUIEC
YCIIOBHBIX rpapuieckux 0OO3HAuUEHWH, ycTaHOBIEHHbIX cTaHaapramu CIIJIC wnwm
NOCTPOCHHBIX ~ Ha ~ WX  OcHOBe. Ilpm  HEOOXOAMMOCTHM  TPHUMEHSIOT
HECTAHIAPTU30BAHHBIE YCIIOBHBIC Tpaduueckue 0003HaueHus. CTaHaapTU30BaHHBIC
WIA CTPOSIIMECS HA OCHOBE CTAHIAPTH30BAHHBIX rpaduueckue OOO3HAUEHUS Ha
CXEMax He MOSCHSIOT, HECTAHAAPTU30BAHHBIE 0003HAYCHHMSI TOJDKHBI OBITh MOSCHEHBI
Ha CBOOOJIHOM MOJIE CXEMBI.

3.52 Kpome ycnoBHelx —rpaduyecknx — 00O3HAUEHW, Ha  cXeMmax
COOTBETCTBYIOIIMX THIOB MO>KHO NPUMEHSTH APYTHE KaTeropuu TpaduyecKkux
00O3HAYCHUIA:  MPSAMOYTOJIBHUKMA  TPOM3BOJIBHBIX ~ Pa3MEpoOB,  COACpIKAlME
NOSICHUTEIbHBIA TEKCT, BHELTHUE OYEPTAHUS, MPEACTABRISIOMME COO0H YIPOIIECHHBIC
KOHCTPYKTOPCKHE U300pKCHUS U3CTHNI;, MPAMOYTOJIBHUKHA, BBIIOJIHEHHbIC JTUHUCH
BBIICTICHUS] YCTPONCTB M (PYHKUMOHANBHBIX Tpyni. [Ipw 3TOM AeTanbHBIE CXEMBI
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COOTBETCTBYIOIIMX OOBEKTOB BBIMOJHAKT HA CBOOOJHOM TIOJIE CXEMBI B BHJC
CaMOCTOSITENIbHBIX JTOKYMEHTOB. [IpMMEHEHHE HA CXeMaX TE€X WIA MHBIX KaTeropui
rpaduueckux 0003HAYEHUI OMPEACHSAETCS MPABUIAMH BBITOJTHEHUS CXEM.

3.53 Ecnan Ha ycnoBHbIE OO03HAYECHHSI YCTAHOBIICHO HECKOJIBKO JOMYCTHUMBIX
BApUAHTOB BBINIOJHEHMS, PA3IMYAOIIUXCS TEOMETPUYECCKONH (POPMOl M CTENEHBIO
AeTanu3aluy, TO WX MPUMEHSIOT B 3aBUCHMOCTH OT HA3HAQUYCHUsS W THUMA
pa3padaTeIiBacMOM CXEMBI, a TAKKE KOJMYECTBA HHPOPMALIMK, KOTOPY) HEOOXOIUMO
nepenare rpagpuyeckumMu cpeAacreamu. [Ipw 3TOM BO BCEX CXe€Max OJHOTO THUIA,
BXOJSIIMX B KOMIUIEKT JTOKYMECHTALMKA HA W3JIEJIHE, MPUMEHSIOT OJUH BBIOPAHHBIN
BapyuaHT 0003HAYCHHSI.

Pa3mepsn! ycJI0BHBIX rpadudecknx 0003HAYCHUI

3.54 CraHpapTHble  YCJIOBHBIE Trpaduyeckue OO0O3HAUCHUS DJIEMEHTOB
BBITIOJIHSIFOT MO Pa3MepaM, YKa3aHHbIM B COOTBETCTBYIOUIMX CTaHAaprax. Ecim
pa3Mepbl CTaHAApTaMH HE YCTAHOBJIEHBI, TO rpaduueckrue O0OO3HAUYEHUS HA CXEME
JOJKHBI MMETh TAKHE KE Pa3MeEphl, KaK UX M300pakeHUs B CTaHAapTax.

JlomycKaeTcss Ha CXEME YBEJIMYMBATh pPa3Mepel OOO03HAYCHWH OTACIBHBIX
AJIEMEHTOB, ECJIM HEOOXOAUMO IrpapUUECKN BBIACIUTE 0CO00€ WM BAXKHOE 3HAYCHHE
anemMeHTa  (yCTpoiicTBa), a  TaKXke  IMOMECTUTb  BHYTPH  OOO3HAYCHUS
PEyCMOTPEHHBIE CTaHJapTaMH KBaJIM (DU PYOIIUE CHMBOJIBI WA
JIOTIOJTHUTENIbHY IO HH(OPMALIUIO.

3.55 VYcnoBHbie rpaduueckrie 00O3HAUYCHHSI BJIEMEHTOB, WCIOJIb3YEMbIX Kak
COCTaBHbIC 4YacTU 0OJEe CIIOKHBIX 3JIEMEHTOB, HM300PAKAIOT YMEHBIICHHBIMHA T10
CPaBHECHHIO C OCTAJILHBIMH JJIEMEHTAMM CXEMBI JUIsl COKPAIIEHUS 00X Pa3MePOB
rpadpuueckux 0003HaYeHHWA. B cioydyasx, OrOBOPEHHBIX COOTBETCTBYIOIIAMHU
CTaHJAPTaMM, JOIMYCKAETCS HEMPOMOPLMOHAIBHOE W3MEHEHUE TIpaduyecKux
0003HaYCHUI (HAMPUMEDP, MHOTOOTBOAHBIE PE3UCTOPHI).

3.56 BeiOpaHHbIE pa3Mepel W TOJUIMHBI JIUHUN Trpaguueckux 0003HAYEHUIA
JOJKHBI OBITh BBIICP)KAHBI MOCTOSIHHBIMU BO BCEX CXEMAaX OJHOIO THMA HAa JTaHHOE
U3JIENTHE.

OpueHTanus yCJOBHbIX rpaduueckux 0003HAYCHUIT

3.57 Pa3menieHue ycnmoBHBIX Tpaduyeckux O0O3HAYEHHI HA CXEME JOJHKHO
obOecnevynBarb HAMOOJIEE CTPOTHHA PUCYHOK CXEMBI ¢ MHUHHMAJBHBIM KOJMYECTBOM
M3JIOMOB U MEPECECUCHUMN JIMHAN DIIEKTPAYECCKONA CBSA3H.

Pexomenayercs wu3o0paxkaTh  YCJIOBHbIE Tpaduyeckue 0O0O3HAUYCHUS B
NOJIO’)KCHUHM, YKA3aHHOM B CTAHJAPTaxX, WM MEPEBEPHYTBIMH OTHOCHUTENBHO APYT
Jpyra Ha yriibl, Kpataelie 90°, a Taxke 3€pKajgIbHO MOBEPHYTHIMA.

JInauu

3.58 JluHMM Ha cxemMaxX BCEX THUIOB BBINOJHSIOT B COOTBETCTBUH C NMPABUIIAMM,
ycraHoBiieHHbIMA ["OCT 2. 702. Onexmpuyeckue cés3u, npogood, xabenu, ULUHbL.
TonmuHbl JNHHHWIA BBIOMPAKOT B 3aBUCHMOCTH OT (opMara CXEMbl W Pa3MEpOB
YCIIOBHBIX rpaduueckux 0003HaueHuid. Ha 01HOM cxeMe pekOMEHAYETCS MPUMEHSTh
He 0oJiee TPEX TUMOB PA3MEPOB JIMHUI IO TOJUIMHE: TOHKYIO S/3, YTONIEHHYIO S/2 U
TOJICTYRO S, T€ S - TOJIOMHA JIMHWW, KOTOpas BBIOMPACTCA B 3aBHUCHMOCTH OT
pa3MepoB cxeMbl. BrIOpaHHbBIE TOJIIMHBI JIMHANA TOJDKHBI ObITh MOCTOSSHHBIMH BO
BCEM KOMIUIEKTE CXEM HA U3JIEIHE.
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3.59 VcnoBHbie rpaduueckue 0003HAUCHUS U JIMHUW CBSI3U BBIMOJHSIOT OJHOM
1 TOU k¢ TonmmHbel. OntumanbeHas toaumHa - 0,3-0,4 MM, 4TO COOTBETCTBYET IO
I'OCT 2.303 cruionHOM TOHKOW JIMHUW.

HanmeHoBaHMWe, HAYEpTaHWE, TOJMIIMHA JIMHAM N0 OTHOWICHUIO K TOJIIUHE H
OCHOBHOC€ HAa3HAYEHUE JIMHUI NpuBeIeHBI B Tabmmue 3.1.

JUIMHY MTPUXOB B INITPUXOBBIX W IITPUXIMYHKTHUPHBIX JUHUSX BHIOMPAIOT B
YKA3aHHBIX NIPEACIaxX B 3aBUCUMOCTH OT pa3Mepa CXEMBI.

Tabmuna 3.1 — Hauepranue nuHuA Ha YepTekax

HaumenoBanue no |Hauepranue |Tonmmumua nuauii  |OCHOBHOE HA3HAYEHUE
'OCT2 303-68) MO0 OTHOILEHUIO
K TOJIIIHHE S

CnnomHas JIuHuu 3neKTpUYECKON CBA3U
TOHKAst ‘ Ka0eb, IPOBOJ, ITWHA, TUHHSA, JTHHUASA
JUHUS Sz +8/3 TPYNNOBOM CBA3M, JIMHUA YCIOBHBIX
rpaduueckux 0003HAYCHUH.
CIDIOMIHAS TONCTAS Ilpumeuanue. [lonmyckaerca 1ys
OCHOBHAS JVUHUW TPYIIIOBOM CBA3H
S MPUMEHATH YTOIIIECHHBIE H TOJICTBIE
JUHUHA
I Tpuxosas JInHuA dxpanupoBaHUs,
_____ S/2+5/3

MEXAHHUYECKOU CBI3H

I TpuxmmyHKTHpHAA JInHMA U BBIAETICHUS HA CXEME
_______ TPYIII 3JIEMEHTOB, COCTABIIAIOIIMNX

Sz +8/3 YCTPOMCTBO HMITH (PyHKIHOHAIBHYIO
Ipy1ury
I TpuxmmyHKTUpHAS Jlunus pazpenuHUTENBHAS (U
C ABYMA TOYKaAMU —_————— S/2 = S/3 rpaguuecKoro pazJaeneHus 4acTei
CXEMBI)

TexcroBass undpopmanust

3.60 Ilpu HEOOXOOMMOCTM Ha CXEME MOMEINAT CICAYIOIKAE JaHHBIE:
HAUMEHOBAHWE WA XaPAaKTCPUCTHKU DJICKTPUUECKUX CHUTHAJIOB, OOO3HAYCHUS
ANEKTPUYECKUX LIECTEH, TEXHUYECKUE XaPAKTEPUCTUKN OOBEKTA, MPUBEIACHHBIE B BUIC
TEKCTa, TAOJHII, TUarpaMm | T. 1.

TexkcToBBIE  JAHHBIE MOTYT — PAcloNaraTteCs PsiAOM ¢ rpaduyeckum
0003HAYCHUEM WJIM BHYTPU WX, PSAIOM C JIMHUSIMH, B Pa3pbIBE JIMHUIA WM B KOHILIE
JIMHUI;, Ha CBOOOIHOM I10JI€ CXEMBI.

3.61 B 3aBMCMMOCTM OT HA3HAYEHUS TEKCTOBBIE NAHHBIC HA CXEME HMMEIOT
cienyromue (GopPMbI 3aMUCH; YCIOBHBIE OYKBEHHO-ITU(POBBIC 0003HAUYCHUS (HOMEPA
ueneit, 0003HaYCHHsI IIEKTPUUECKMX KOHTAKTOB, JIEMEHTOB M T. I1.); HAMMEHOBAHHE
CUTHAIOB, ()YHKIIMOHAIBHBIX TPYMI, CIUIOIIHOH TEKCT (TEXHUYECKUE TPeOOBaHMS,
NOSICHEHWsT W T. [1.); TEKCT, pa3outelii Ha rpadel (Tabmmua KOMMYTaLWA
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3.65 BceM M300pakeHHBIM Ha CXEME DJIEMEHTaM M YCTPOWCTBAM B mpejaesiax

O00BEKTa  MPHUCBAMBAKOTCA  YCIOBHbIE  OYKBEHHO-LIM(POBBIE  MO3ULMOHHBIC
0003HaUEHMS.
Tabnuia 3.2 - ByKBEHHBIC KOJIbI BUIOB 3JIEMEHTOB (OTIAEIBHBIC)
Ilepsas HByx
6yxea I'pynna ITpumep 6YKBEH-
xoma BHUJIOB 3JIEMEHTOB BUIA DJIEMEHTOB HBI}
KOZA
1 2 3 4
A YcrpoticTa (obmee obo3HaueHue) | Ycunurenu, mpubOpsl TeNEYNPaBICHMS,
JIa3€phl, Ma3epbl
B IIpeobpazoBarenn HeanekTpuuecknx | pomMkoroBopuTennb BA
BEJIMYHH U 3JIEKTpU4IecKre (Kpome MarHuTOCTpUKLMOHHBIN 3JIEMEHT BB
T€HEePaTOPOB U UCTOUHUKOB MUTaHMsA) | CeNbCHH-TIPHEMHUK Bb
WM, HA000POT, aHAJIOTOBBIE UJTH CenbcuH-1aTYUK BC
MHOTOpa3psiaHble npeodpasosarenn | TerioBoit naTumk BK
WA TAaTYUKHU AJI5 YKa3aHUs doTorneMeHT BL
U3MEPEHUs JlaTuuk naBiaeHus BP
Taxoreneparop BR
JaTtuuk ckopoctu BV
C Konpnencaropsl
D CxeMbl HHTETpaTbHBIE, MUKPOCOOPKH |CXeMa MHTerpaibHasi aHaJOroBast DA
Cxema uHTerpaipHas nudposas, DD
JIOTUYECKHUI 3JIEMEHT
YcrpoiicTBa XpaHeHUs! HHPOpMALIH DS
YcTpoiicTBa 3a0ep:KKU DT
E DneMeHTHI pa3Hble (ocBeTUTENbHBIE |HarpesarenbHbII 31eMEHT EK
YCTPOMCTBA, HArPEBATEIbHbBIE Jlamma ocBeTuTenbHAs EL
3JIEMEHTBHI) Iuponarpon ET
F Paspsinauky, npenoxpaHuTeny, JIMCKPETHBIN 3JIEMEHT 3aLIUThI IO TOKY FA
YCTPOMCTBA 3aLUTHBIC MIHOBEHHOT'O AEHCTBUSA
JIMCKPETHBIN 3JIEMEHT 3alIUTHI 110 TOKY FP
WHEPLUOHHOIO NEHCTBUS
IIpenoxpaHurens MIaBKUM FU
JIMCKPETHBIN 3JIEMEHT 3aLIUThI MO
HanpspkeHuto, paspsanHuk, OITH FV
G I'eneparopsl, ncrounuku nutanus,  |(bartapes GB
KBapLEBbI€ OCLIIIISTOPBI
H YcTpoiicTBa UHAUKALUOHHBIE U ITpubop 3ByKOBOI CUTHATM3ALIH HA
CUTHAJIbHBIE HNunnkaTop CUMBOJIBHBIN HG
ITpubop cBeTOBOI CUTHAIN3ALIUN HL
K Pene, koHTaKTOpEBL, MyCKAaTENN Pene ToxoBoe KA
Pene ykazarenbHoe KH
Pene snexTporeniosoe KK
KonTtakTop, MarHuTHBII MyCKaTeNb KM
Pene Bpemenn KT
Pene HanpsixeHus KV
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[Tponomxkenue Tabnuirbi 3.2

2 3 4
Karyuku nHAyKTHBHOCTH, Jlpoccenb MIOMUHECLIEHTHOT O ocBelleHusi|  LL
apoccenu
JlBurarenu noCTOSIHHOTO U JlBUrarenb CUHXPOHHBII MG
MEPEMEHHOr0 TOKA
ITpubopkr, AmMniepmerp PA
U3MEPUTENIbHOE 000PYyIOBaHNE CueTurk UMIYJIbCOB PC
Ipumeuanue. Coueranue PE Yacroromep PF
MPUMEHSTh HE TOIYCKAETCS CueTunk akTUBHOMN YHEPrUU PI
CueTunk peakTUBHOHN SHEPruu PK
OmmMmetp PR
Perucrpupyrommii mpudop PS
Yacel, n3MepUTENb BPEMEHHU JEHCTBUS PT
BonsTmeTp PV
Bartmertp PW
BrixarouaTenu u pa3beqUHATEIN Brikroyatenbs aBTOMaTUYECKUN QF
B CHJIOBBIX LIETsIX (3HeprocHadxeHue, | KopoTko3ambikaTenb QK
nuTaHue oOOpyIOBaHMS U T. 1.) Paspenunurens QS
BriksrouaTenb Harpy3ku QW
Pesucroper Tepmopesucrop RK
ITorenumnometp RP
IIyHT u3mepuTenbHbIi RS
Bapuctop RU
YcTpoiicTBa KOMMYTallIOHHBIE Brikirouyarens uiau nepexkodaTesb SA
B LIEIISIX YIPABJICHUs], CHTHAIU3alMu | BeIKIrOYaTenb KHOMOYHBIA SB
Y U3MEPUTEIIbHBIX LEIsIX Brikroyarens aBTOMaTHUECKUI SF
BrikimrouaTenu, cpabatbiBarornue
OT Pa3JINYHBIX BO3EUCTBUI:
OT yPOBHsI SL
OT J1aBJICHUs SP
OT NOJIOXKEeHHUS (TTyTEBOIN) SQ
OT 4aCTOTBI BpALEHUs SR
OT TeMIIEePaTypPbl SK
Tpaucdopmaroper, Tpancdopmarop Toka TA
aBTOTPAHC(HOPMATOPHI DNEeKTPOMAarHUTHBIA CTA0MIN3ATOP TS
TpancdopmaTop HanpsKEHUS TV
YcTpoiicTsa CBS3U MogyasTop UB
[IpeoOpa3zoBarenu 3IEKTPUIESCKIX Hemonynstop UR
BEJIMYMH B JJIEKTPUUECKUE JMCKpUMHUHATOD Ul
IIpeobpaszoBarenp YacTOTHBIH, HHEBEPTOP, | UZ
reHepaTop YacTOThl, BHIIPSIMUTEND
ITpubopsl 31eKTPOBAKYYMHBIE Juon, crabumuTpoH VD
U NOJIYNIPOBOJHUKOBbIE ITpubop 3neKTPOBAKYyMHBIIH VL
Tpansucrop VT
Tupucrop VS
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[Tponomwkenue Tadnuibi 3.2

1 2 3 4
Y YcTpoiicTBa MEXaHUYECKUE DJIeKTPOMarHuT YA
C 3JIEKTPOMArHUTHBIM IPUBOJIOM TopMO3 ¢ 31€eKTPOMarHUTHBIM IPUBOAOM |  YB
My@ra ¢ 37eKTPOMArHUTHBIM ITPUBOIOM YC
DNeKTpOMarHuTHbIN NaTpOH YH
WJIU TUINTA

[TopsakoBble HOMEpPA BJIEMEHTAM W YCTPOMCTBAM MPUCBAMBAIOT, HAYMHAS C
COVHULBI, Ui DJIEMEHTOB WJIM YCTPOMCTBA OJHOTO BHAA B COOTBETCTBUM C
MOCJIENOBATENBHOCTBI) UX PACHIONIOKEHUS HA CXEME  CBEPXY BHU3 B HANPABICHUU
cieBa HanpaBo. BykBel W 1MQpPB MO3MIMOHHOTO OOO3HAYEHMSI BBIIOJHSIOT
YepTEKHBIM  WPUPTOM OAHOTO pasmepa. [lociaenoBaTeNbHOCTE  MPUCBOCHHS
NOPSAKOBBIX HOMEPOB MOKET OBITh HAPYIIEHA B 3aBUCUMOCTH OT PA3MEILCHUS
3JIEMEHTOB B O0BEKTE, HAMPABICHHS TPOXOXACHUS CUTHAJIOB WK (PYHKIIMOHAIBHOM
MOCJIEIOBATENBHOCTA TPOLIECCA, A TAKXKE NPU BHECEHHMM B CXEMY W3MEHEHUWH.
[To3numoHHBIE 0003HAYEHUST HAHOCST HA CXEME PSIOM C YCIOBHBIMHA IpaduyeCKUMHU
0003HAYCHUSMH 3JIEMEHTOB M YCTPOICTB C MPABOi CTOPOHBI WIIA HAJ HUMH.

IlepeyeHs 31eMEHTOB

3.66 JlaHHbIe 00 AJIEMEHTaX U yCTPOMCTBAX, N300PAKEHHBIX HA CXEME OOBEKTA,
3aMKACHIBAIOT B MEPEUYCHD WA MOMEIIAKOT PSIOM C 3JIEMEHTAMHU Ha CBOOOJHOM I0JIE
cxeMbl. CBsi3b MEXAY YCIOBHBIMH Tpa@U4yeCKMMH OOO3HAYEHUSIMU M MEPEUHEM
AJIEMEHTOB  OCYIIECTBIISIETCS  4Yepe3 TO3MLIMOHHBIE 0003HaueHus. [lepeyeHb
MOMELIAIOT HA TEPBOM JIMCTE CXEMBbI WA BBINOJHSAKOT B BHJIE CAMOCTOSATEINBHOTO
JOKyMeHTa Ha Jmcte ¢opmara A4 ¢ OCHOBHOH HAANMMCBIO ISl TEKCTOBBIX
JOKYMEHTOB (pPUCYHOK 3.2). B OCHOBHOW HAQAIMCH MEPEYHS MOJ HAUMEHOBAHHEM
M3JIETUsA, JUIS  KOTOPOrO COCTaBIIEH TNIEPEYEHb, JACNAlOT 3amuch «llepedeHb
3JIEMEHTOB» WPU(PTOM, HA OJMH-ABA PA3MEPA MEHBIIAM TOTO, KAKUM 3alHCAHO
HAaUMEHOBAHUE M3eaus. B cOOTBETCTBYIOWIEH rpade OCHOBHON HAANKUCH YKA3bIBAKOT
mmdp «I1» nepeuns u mmdp cxemsl, HanpuMep 1153 — nepeyeHb NPUHIMITAATEHON
CXEMBL.

3.67 Ilepeuenn 351eMEHTOB OOPMJISIOT B BUJIC TAOJIULIBI, 3aMOJHIEMOMR CBEPXY
BHM3. [Ipy pa3MemieHn nepeyHst Ha MEPBOM JIMCTE CXEMBI €r0 PACIOIararoT Haja
OCHOBHOI HAJANMCBHIO HA PACCTOSIHUM HE MEHEE 12 MM OT Hee.
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Pucynok 3.2 — Be1oMOCTh y3710B YCTAHOBKH 3JIEKTPUUECKOTO 000PYA0BaHMSI HA
cxemax

[Tponomkenre mepeyHs MOMEMAKOT CIEBA OT OCHOBHOM HAAIMCH, MOBTOPSSA
roJ0BKY Tabnmuubl. B rpadax nepeuHs yka3blBarOT CAEAYOIMUE JAHHBIE:

*B rpade «llo3. OO03HAuY.» — TNO3UIMOHHOE OOO3HAYCHHE DIIEMEHTA,
yCTpoiicTBa WU (PYHKIIMOHATBHON TPYTINHI;
*B rpade «HammeHOBaHME» — HAMMEHOBAHUE »3JIEMEHTAa (YCTPOWCTBA) B

COOTBETCTBUM C JOKYMEHTOM, HA OCHOBAHUM KOTOPOrO OH MPUMEHEH, 1 0003HAYCHUE
3TOr0 JOKYMEHTA (OCHOBHOM KOHCTPYKTOpPCKHiA JoKyMeHT, ['OCT, I'Y);

* B rpade «Koir.» — KOJIMYECTBO OJAIMHAKOBBIX JIEMEHTOB,

* B rpade «lIprMeuanuey — TEXHUUECKHUE JAHHBIEC 3JIEMEHTA, HE COACPKAIUECS
B €r0 HAUMEHOBAHHUMU.

JlonmyckaeTcss BBOAWTh B IEPEYCHb JOTMOJIHUTENBHBIE Tpadbl, €CIM OHHU HE
QyOJIMPYIOT CBEICHUI B OCHOBHBIX rpadax.

IHopsiaok 3anMcH 3J1IEMEHTOB B lepeYeHb

3.68 DieMEHTHI 3alKCHIBAOT MO rpynmnaMm (BUAAaM) B an(aBUTHOM MOPSAKE
OYKBEHHBIX MO3UIMOHHBIX 0003HaUeHUi. Ecny Ha cxeme MPUMEHSIOT TO3ULIMOHHBIC
0003Ha4YeHHS U3 OYKB JIATHHCKOIO W PYCCKOrO an(aBHTOB, TO B NEPEUEHb BHAYAIIE
3aMHUCHIBAKOT JIEMEHTHI € MO3UIIMOHHBIMU 0003HAYEHUSIMH, COCTABICHHBIMU U3 OyKB
JaTUHCKOTO andaButa, a 3aTeM — U3 OyKB pycckoro ajidasuta. B npenenax kaxmoi
IPYNIBbI 3JIEMEHTHI PACIOJIATAIOT B MOPSAKE BO3pACTaHMsl HOMEPOB. [l BHECCHHS
U3MCHEHUH PEKOMEHIYETCS OCTABJIATh HECKOJBKO HE3AMOJIHEHHBIX CTPOK MEXIY
OTJEJIBHBIMH TPYIIIAMU 3JIEMEHTOB WJTM MEXKIY 3JIEMEHTAMK B O0JIbIION rpynme. s
COKpAILUCHHUS TEPEYHsl JOMYCKACTCS OJHOTHITHBIE JJIEMEHTHI C OJMHAKOBBIMHU
napaMeTpamMy, HMMEIOIIME HA CXEME MOCICAOBATEIbHBIC TOPSIKOBBIE HOMEPA,
3aKUChIBaTh B MEPECUYEHb OIHON CTPOKOM, BMNHCHIBAsS B COOTBETCTBYIOINYH Tpady
TOJIbKO  MO3ULMOHHbIE OOO3HAYEHUST C HAWUMEHBUIMMM M HauOOJbUIMMHU
NOPSAKOBBIMA HOMEpaMu (Hanpumep, K3 — RS). B rpage «Koi. « ykassiBarotr oOuiee
KOJIMYECTBO TAKUX 3JIEMEHTOB.

[Ipn 3anKMcH OJHOTHITHBIX 3JIEMEHTOB JOMYCKACTCS HE MOBTOPATh B KAKIAOW
CTPOKE HAMMCHOBAaHUE DJJIEMEHTA, a 3alKiChiBaTh €ro B BUIE 3arojioBKa K
COOTBETCTBYIOIIEMY  Pa3feny WM 3alKiChiBaTh B  3arojoBke 0003HAYCHHE
JOKYMEHTOB, Ha OCHOBAHWMU KOTOPBIX NPHUMEHEHBI 3TH 3JEMEHTHL. 3aroJIOBKH
MOYEPKUBAIOT TOHKOM CIUIOIITHOM JIMHUEHN.

369 Ecaim B cxeMe CIOKHOTO YCTPOMCTBA MO3ULMOHHBIE O0O03HAYECHUS
NPUCBOCHBI 3JIEMEHTAM B MPEEiax yCTPOMCTB WM OJWHAKOBBIX (PYHKIMOHAIBHBIX
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IPYIII, TO 3JIEMEHTHI, OTHOCSIIMECS K YCTPONUCTBAM M K (PYyHKIIMOHATBHBIM TPYIIIaM,
3aMHACHIBAOT B MEPEUYCHb OTACIBHO. 3alKCh JJIEMEHTOB, BXOIMX B KAXKIOE
YCTPOMCTBO ((PYHKUMOHAIBHYKO TPYIIy), HAYMHAKOT C 3arojIoBKa, KOTOPBIMA
3anuceiBalOT B rpade «HammeHnoBanue» u moauepkuBaror. Ha omHO#M cTpoke c
3aroJIOBKOM  YKa3bIBAOT OOIIEE KOJMYECTBO OJMHAKOBBIX  YCTPOWCTB WM
()YHKIIMOHAJIBHBIX TPYIII, & B COOTBETCTBYIOIICH CTPOKE — KOJIMYECTBO JIEMEHTOB,
BXOJSIIMX B OJHO YCTPOMCTBO ((PyHKIMOHAIBHYIO rpynny). Takol cmocod 3anucu
JOMYCKAETCs U I HEOJMHAKOBBIX (DYHKIIMOHAIBHBIX TPYTII, BXOJSIINAX B U3JIEIIUE.

[Ipy Hamuuuu Ha CXEME DJIIEMEHTOB, HE BXOAAIIMX B YCTPOMCTBO
(pyHKLIMOHANBHYIO TPYIIY ), 3aMOJTHEHUE MEPEYHS CIEAYET HAYMHATD C 3aUCH ITHX
37€MEHTOB (0€3 3arojoBka). [[js SJIEeMEHTOB, HE SIBJISIFOIIMXCS CAMOCTOSTEIIbHBIMU,
rpady mnepeuns «HawMeHoBaHue» He 3anonHsOT, a B rpade «lIpumedanuey
3aMHACHIBAIOT NOSICHSIFOILYO HAAMKUCH WM CCBUIKY Ha HAITUCh, TOMELICHHYIO Ha MOJe
cxeMbl. Ecni mapameTpsl 3JIEMEHTOB BBIOMPAIOT MPH PETYJIMPOBKE M3ACTHS, TO Ha
CXeME€ W B NEepevyHe MX 0003HayarT 3Be3A0ukod (R*, (5%), a HaA MONE CXEMBbI
NOMEINAT CHOCKY /« * IlomOmpaercs mpu peryimpoBaHuMy/. JlomyckaeMble MpH
noa0ope NpeAcTbHBIC 3HAUYEHUs IMApaMETPOB BJIEMEHTOB YKa3bIBAKOT B rpade
«ITpumeyanuer.
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HPUJIOKEHUE A K PA3AEJLY 3
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HPUJOXEHHUE B K PA3JIEJTY 3
Oo6pazen opopmiieHHSI 3aJAHUSI HA KYPCOBYIO padoTy

3apanue
Ha KypcoByro pabory Ne_
10 UCLUILIMHE _
Crynenty . rpymnmna Kypc
Q)aMunm{ HWHUITHAJIBL
Tema: DJIeKTPOCHAOKEHNE 3AB0AA V3JI0BbIX ArPEraToB

COJAEPKXAHUE MOACHUTEJIBHOU 3AIINCKH
BBEJIEHUE

1. OCHOBHAA YACTD

1.1 XapakrepucTuka NpeanpusaTUs U €ro 3JIEKTPOIPUEMHUKOB
1.2 Pacuer snextpuueckux Harpy3ok. Kaprorpamma. LIOH

1.3 Beibop HanpsiKeHUs 3JIeKTPOCHAOKEHUs

1.4 Beibop konu4ecTBa 1 MOIHOCTH TPaHC(HOPMATOPOB LIEXOBBIX MOACTAHLIUN

1.5 KoMneHcanysi peakTUBHON MOIIHOCTH Ha NMPEANPUATHN

1.6 Beibop momHOCTH Tpanchopmaropos I'TITT

1.7 Beibop cxeMbl 31eKTPOCHAOKEHHS TPEAIPUATHUS

1.8 Pacuer TOKOB KOPOTKOI'O 3aMbIKAHUS

1.9 Beibop u nposepka obopyznosanust Ha I'TIIT (LIPIT)

1.10 BoiOop ceueHus: mMpOBOJHUKOB MMUTAOIINX U PACTIPENEIUTEIbHBIX CETeH
1.11 BeiOOp 371€MEHTOB CHUIJIOBOM CETH Liexa

SAKJIIOYEHHE

CIIMCOK HCITOJIb30BAHHBIX MCTOYHHUKOB

I'PA®HUYECKAA YACTDb

JIuct 1 T'ennian 3aBoja ¢ CETIMHU M HOACTAHIIMSIMH

Jluct 2 OngHONMHENHAs! CXeMa 3JIEKTPOCHAOKEHUS TIPEATIPUSITUS
JInct 3 IlnaH CHIIOBOM CeTH lieXa U CXeMa CHJIOBOI CEeTH

I'PA®UK BBITIOJHEHW A KYPCOBOM PABOTEHI

Ne paspena 1.1-1.3 1.4-1.6 1.7-1.9 1.10-1.11

JIuctl-3

%6 BBITIOJIHEHUS 20 40 60 80

100

Cpok 1o miasy

Cpoxk npenocrasieHus: pabOTHI K 3aIIATE
Jlata BbImauu 3a71aHUs

PyxoBogurens paboter

IIOAIHCH HWHHUIIHAJIBI (I)aMI/IJ'II/Iﬂ
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HPUJTOXEHMNE

INPUJIOKEHUE A
CnpaBouHbIii MaTepHaJ K pacuery 3J1eKTPUYeCKUX HATPY30K

Tabmuna Al - 3HaueHuss KO3(Q(PUUMEHTOB PACUETHOH Harpy3ku Kp s
nuTaronmx cereid HanpsbkerueM o 1000 B (cetn k TP, LHIC, TTP n T.11.)

O dexTuBHOE Koa¢ppuupmenT ncnonszoBanus K,
ameno S0y T o1s | 02 | 03 | 04 | 05 | 06 | 07 | 08
800 | 533 | 400 | 267 | 200 | 160 | 1,33 | 1,14 | 1,0

622 | 433 1339|245 [ 198 1,60 | 133 | 1,14 | 1,0

405|280 | 231 | 1,74 | 145 | 134 [ 122 | 1,14 | 10

324 [ 235 [ 191 | 147 [ 125 | 121 | 1,12 | 106 | 1,0

284 1200 [ 172|135 1,16 | 1,16 | 1,08 | 1,03 | 1,0

264|196 | 162 | 128 | 111 | 1,13 | 1,06 | 101 | 1,0

249 | 1,86 | 154 | 123 [ 112 | 1,10 | 1,04 | 10 | 1,0

237 | 1,78 [ 148 | 1,19 | 1,10 | 1,08 | 1,02 | 1.0 | 1,0

227 | 171 [ 143 | 1,06 | 1,09 | 1,07 | 101 | 10 | 1,0

218 | 165 [ 139 | 1,13 [ 107 [ 1,05] 10 | 1,0 | 1,0

2101 | 161 [ 135 1,10 [ 106 | 1,04 ] 10 | 1,0 | 1,0

204 | 1,56 | 132 | 1,08 ] 105 1,03] 1,0 | 1,0 | 1,0

199 | 1,52 [ 129 | 1,06 | 1,04 [ 101 | 1,0 | 1.0 | 1,0

194 | 149 [ 127 105 [ 1,02 10 | 10 | 10 | 1,0

189 | 146 | 125 1,03 ] 10 | 10 | 10 | 10 | 1,0

18 [ 143123 1,02] 10 | 10 | 10 | 10 | 1,0

181 [ 141 121 10 | 10 | 10 | 10 | 10 | 1,0

178139 [ 1,19 10 | 10 | 10 | 10 | 10 | 1,0

U (VNN [N\ U VI UG NI [UNS UG, UN
@oo\lom.l;ww_o©oo\10\m.bww_a§

175 136 | 117 10 | 10 | 10 | 10 | 10 | 1,0

20 172135106 10 | 10 | 10 | 10 | 1.0 | 1,0
21 169 | 133|115 10 | 10 | 10 | 10 | 10 | 1,0
22 167 131113110 | 1010 ] 10| 10| 1,0
23 164 13 [ 112110 [ 10 10| 10| 10| 10
24 16212811110 [ 1010 ] 10| 10 10
25 16 |127] 11 |10 ] 10]10] 10] 10] 10
30 151 12110510 | 1010 ] 10| 10| 1,0
40 14 | 11310 |10 10]10] 10/ 10] 10
50 13 10710 |10 [ 1010 ] 10/ 10] 10
70 12101010 10]10] 10/ 10] 10

100 11 ] 101010 10]10] 10/ 10] 10
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Tabmuua A2 - 3nadenus x03(GGULIUEHTOB PACYETHOW HArpy3ku K, HA HIMHAX
HH uexoBbix TpaHcopMaTtopoB W A MaruCTPAJbHBIX  IIMHOMPOBOJOB
HanpsbkeHuem 1o 1 kB

S dexTuBHOE Koadppunuent ucnonwzopanus K,
wicno Ol »n, | 01 | 0,15 | 0.2 0,3 0,4 0,5 0,6 | >0,7
1 8,00 | 533 | 4,00 | 2,67 | 2,00 1,60 1,33 1,14
2 501 | 3,44 | 2,69 1,9 1,52 1,24 1,11 1,0
3 2,94 | 2,17 1,8 1,42 1,23 1,14 1,08 1,0
4 2,28 1,73 1,46 1,19 1,06 1,04 1,0 0,97
5 1,31 1,12 1,02 1,0 0,98 | 0,96 | 0,94 | 0,93
6-8 1,2 1,0 0,96 | 0,95 | 094 | 0,93 | 0,92 | 0,91
9-10 1,1 0,97 | 0,91 0,9 0,9 0,9 0,9 0,9
10-25 0,8 0,8 0,8 0,85 | 0,85 | 0,85 0,9 0,9
25-50 0,75 | 0,75 | 0,75 | 0,75 | 0,75 0,8 0,85 | 0,85
oonee 50 0,65 | 0,65 | 0,65 0,7 0,7 0,75 0,8 0,8
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Tabmuna A3 — Pacuet 3neKkTpruecKux Harpy3ok yvactka (hopma 636-92)

VYcraHoBiIeHHAs E PacuyetHrle < g* PacuetHas
MOIIHOCTb, kBm| < BEJINYUHBI = & MOII[HOCTD
) A | & =
Qﬁ :2 I = ~
= = . = | g N D
M £ S 3 sl s & |78 S
HaumeHoBaHue 2 2 e | | = 3 & s 3 A 3 S ,;
SJIEKTPONPUEMHUKOB § onnoro | ™ =| E 8| S S = g | 2 & EQ)% = ;S 2
= | Il 2 g ~ Tl e Bl AR R 5
= , EQ@ E( < & 5 = 2 S~ 3 >
g | pu.kBm | S = A N ElEl | ETV A D
o o = I ] v | 5 DS S S
g & 3 Sl g | LS -
2 - colEl TS
1 2 3 4 5 7 8 9 |10 11] 12| 13 | 14| 15
[1IC1
gg:‘ﬁgoapom“bm CTAHOK | ¢ 25 200 | 03 |07]1,02] 60,00 |61,21] 5000
ToKapHbIii CTaHOK 1103.9-18 | 10 10 100 | 0.14 | 05 |1,73] 14.00 |24.25 ]| 1000
[ opusonTanbHo-gpesepubili | - 5 15 45 | 014 |05 |1,73] 630 |1091| 675
CTaHOK
Vitoro ro LIC1 21 | 1525 | 345 | 023 |0.64|1.20] 803 | 96.4 | 6675 | 17 |1.17] 94 | 964 | 134 | 205
111C2
[ unpapieciuii npecc 5 52 | 260 | 024 |065[1,17| 62.40 | 72,95 [13520
mo3.21-25
BryTpuuLdosaLHbiii 5 72 36 | 012 |05 |1,73] 432 | 748 | 259
CTaHOK 1103.26-30
[LnockountugosansHeIi 6 15 90 | 0.14 |05 |1,73] 12,60 |21,82| 1350
CTaHOK 1M03.31-36
BeHTHUIATOP 1103.37 1 22 22 | 08 |08 0,62] 17.0 | 1091 484
Vitoro o [IIC2: 17 | 7252 | 408 | 024 |065|1,17| 963 |113.2[15613] 10 [1,27] 123 | 1245 | 175 | 266.4
1IToro 110 y49acTKy: 38 | 7.2-52 | 753 | 023 |0,65]|1.18] 176,6 |209.6]22288| 25 |1,07] 189 | 223 | 292 | 444
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sz =0,9(4130,45-1249,4 ) =259295 keap ;

Sps = J5814,62% +2592,95% = 6366,57kB- A
P!, =0,9(4444,69 + 2016 — 2016) = 4000,22 xBm

259295
Y= Ss1462

2

Q;j =4000,22-0,44 =1760 keap ;

S = J4000,222 +1760° = 4370,28xB- A:
AP, =0,02-4370,28 =87 41xBm; AQ, =0,1-4370,28 = 437,03x8ap

P,,, =5814,02+87,41=5902,03 kBm,

Qpup =2592,95+437,03=302998 keap |

S,y =V5902,03% +-3029,98? = 6634,36xB- A .
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HPUJIOKEHUE b

Ko3ppuumeHTs HCIOJIB30BaHUSA, CIPOCA U MOLIHOCTH NOTpeduTeJieii

JJIEKTPOIHEPTHH

[Tpunoxenne b1 - KoapduumeHTsl MCMONb30BaHUS W MOIIHOCTH HEKOTOPBIX
NPUEMHHUKOB U NOTPEOUTENEH SIEKTPOIHEPT MM MPOMBIIIJIEHHBIX MPEANPUATHI

Koappunment
[ToTpebuTens NEKTPOIHEPTAN MCTIOTE™ 1y s mmocTn
30BaHUs
K cosQ
1 2 3
MeTramnopeKylue CTaHKd ¢ HOPMAIbHBIM — PEKUMOM
0,14 0,6
paboTHI
T0 e Npu KPYIMHOCEPUINHOM TTPOU3BOJICTBE 0,16 0,65
To ke MPH TSHKEIOM PEKUME PadOThI 0,2-0,25 0,65
[Torounbie MHUK, CTaHKK ¢ UITY 0,6 0,7
IIepeHOCHOM DIIEKTPOMHCTPYMEHT 0,06 0,65
BeHTWISTOpEL,  CAaHUTAPHO-TEXHUYECKAsT  BEHTHJISLMUSA, 0.6-0.7 0.8-0.85
JKCTayCTEPBI
Hacocekl, koMmpeccopsl, ABUTaTe/ib-reHEPATOPBI 0,7-0,8 0,8-0,85
Kpansl, Tensdepsl, kpan-o6anku npu [1B=25% 0,06 0,5
To e ipu [1B=40% 0,1 0,5
Tpancnioprepel, KOHBEHEPHI 0,5-0,6 0,7-0,8
CBapounble TpaHCHOPMATOPBI AyTOBOH CBAPKH 0,25-0,3 0,4-0,5
[IpyBOABI  MOJOTOB, KOBOYHBIX MAIUWH, NPECCOB,
BOJIOYMJIBHBIX CTAHKOB, OYMCTHBIX OapadaHoB, OceryHoB u | 0,25-0,3 0,65
Jp.
OneBaTophl, IIHEKH, HECOIOKMPOBAHHBIE KOHBEHEPHI 0.4-0.5 0.6-0.7
MOITHOCTHIO 10 10 kBT
To k¢ MOIIHOCTHIO BhIIE 10 KBT 0,55-0,75 0,7-0,8
OHONOCTOBBIE CBAPOYHBIE IBUTATEIb-TEHEPATOPHI 0,3 0,6
To0 >k€ MHOTONIOCTOBBIEC 0,5 0,7
CBapoyHbIC MALIMHBI LIOBHBIE 0,25 0,7
T0 k€ CTBIKOBBIE U TOUCUHbBIE 0,3-0,35 0,6
CBapoyHbI€ 1YyTrOBBIE ABTOMATHI 0,35 0,5
[Teun COTPOTHBIICHAS  © ABTOMATUYECKON 3arpy3Kou 0.75-0.8 0.95
1163 (S17071
[Teun COTIPOTHBIICHHS € HEABTOMATHUYECKON 3arpy3Koi 05 0.95
W3 ICITAN ’ ’
Bakyym-Hacocsl 0,95 0,85
BeHTHIATOPBI BEICOKOTO JaBJICHUS 0,75 0,85
BenTtunstopsl kK ApoOuiikam 0,4-0,5 0,75
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ITponomkenne npunoxxenus b1

1 2 3
l'azonyBkmu arJIonKCcraycrephl Ipd  CHUHXPOHHBIX
I[BI/IF;?“IGHHX ( Yerepsy P P 0.6 0.3-0.9
T0 JKe Ipr aCUHXPOHHBIX ABUTATENAX 0,8 0,8
MOn0TKOBBIE JPOOUIIKI 0,8 0,85
[TlapoBbie METBHULIBI 0,8 0,8
['poxoTsl 0,5-0,6 0,6-0,7
CwmecuTenbHble OapadaHbl 0,6-0,7 0.8
YameBbie 0XJIaIUTENN 0,7 0,85
CymmrenbHble OapabaHbl U CENapaTopbl 0,6 0,7
ONeKTPpOoPUIBTPHI 0,4 0,85
CymmibHbIe TIKA(bI 0,75-0,8 1,0
BaronoonpokuasiBareniu 0,6 0,5
['pelidepHbic KpaHbl 0,2 0,6
Jlamnel HakanuBanus. OCBELICHUE JIaMIIaMK HakaauBanus | 0,85-0.9 1,0
JIFOMMHECIICHTHBIEC JIAMIIBI 0,85-0,9 0,8-09
BrinpsmMuTenu s raibBaHU4eCKUX BaHH 0,8 0,8
Ycranoeku BY Harpesa (TBY) 0,65 0,7
ITpecc ¢ anekTpoodorpepareneM 0,25 0,95
CraHok jiy1s1 00pabOTKM MIacTMace 0,2 0,65
TepMomiactaBTomMar 0,5 0,95
CranennaBuiabHBIC TICUYN 0,7 0,85
JlabGopaTopHoe o0opy0BaHUE 0,25 0,75
[TpokarHbie CTaHBI 0,4 0,85
Ceapounas mamuna 1¢. [TB=20% 0,35 0,6
Ceapounas mamusa 1¢. [TB=50% 0,25 0,7
Capounsie TpaHchopmaropsl. [1B=65% 0,3 0,4
Mydenbhas neus 1¢ 0,7 1,0
ConsHas rneyn 0,7 0,95
TepmoOapokamepa 0,7 0,8
BubOpanunonnas MammHa 0,3 0,8
JIureiiHas mammHa 0,3 0,8
Mogot 0,4 0,7
3aTO4HBINA, PACTOYHBIN CTAHOK 0,17 0,65
HoXHULIBI POJIMKOBBIE 0,45 0,65
WHAYKIMOHHBIE YCTAHOBKHU 0,7 0,8
DNEKTPOABUTATEN BEICOKOTO HAMPSKCHUS
a) aCUHXPOHHbBIC 0,7-0,8 0,8-0,9
0) CHHXPOHHBIE 0,7-0,8 0,85-0,9
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ITponomkenne npunoxxenus b1

1 2 3
JIyTOBbIE CTAICIUIABAJIBHBIEC TIEYU 0,6-0,75 09
JlureiiHble yCTaHOBKU
a) YCPHBIX METAJJIOB 0,5-0,7 0,7-0,8
0) IIBETHBIX METAJIJIOB 0,6-0,7 0,8-0,9
PynHo-Ttepmuueckue neuu 0,8-0,9 09
MHAYKIMOHHBIE YCTAHOBKU BBEICOKOTO HANPSHKEHUS 0,6-0,7 0,9

[Tpunoxenne b2 - Koadduurentsl cnpoca U KO3PGUUMEHTBT MOIMHOCTH IS

A3JIMYHBIX OTpacneﬁ IPOMBINIJICHHOCTH

>

HaumenoBanue K, cosp
1 2 3
1) Kopnyca, mexu, yCTAHOBKH OOLICNPOMBIIIJICHHOTO
HA3HAYECHMHSI
PeMOHTHO-MEXaHNYECKHE 0,3-0,4 | 0,65-0,75
DJIEKTPOPEMOHTHBIC 0,4-0,5 0,7-0,8
et mora ™ T € 07.075 | 0708
To 7K€, HO € BJIEKTPOJBUATATEISIMA BEICOKOTO HAMPSHKCHUS:
D oo
0,75-0,82 | 0,85-0,9

BeHTUISIUMOHHBIE YCTAHOBKHA U OTOIUICHUE 0,65-0,75 0,8
["a3oreneparopHbie CTaHIUA 0,5-0,6 0,7-0,8
JIATEeHbBIE EXU YEPHBIX METAJIJIOB 0,7-0,8 0,7-0,8
JINTEHHBIC IEXX [IBETHBIX METAJIOB 0,7-0,8 0,8-0,9
BJ10KM OCHOBHBIX MEXaHOCOOPOUYHBIX LIEXOB 0,5 0,75
boku BCrioMoraTeyibHbIX LIEXOB 0,4 0,75
[MITaMnoMeXaHUYECKUE U TOKAPHBIE 0,3-0,35 | 0,65-0,8
HHcTpyMeHTaANBHBIE 0,3-0,35 | 0,65-0,8
MexXaHMYeCKUE U 3arOTOBUTEIILHBIC 0,3-0,4 | 0,65-0,75
MeTannoKOHCTPYKLUA 0,5-0,7 | 0,65-0,75
3aKano4HbIE ¢ MHAYKIIMOHHBIMHU YCTaHOBKaAMH 0,7 0,75
Ky3Heuno-npeccoBbie 0,5-0,6 | 0,75-0,8
PeMOHTHO-/IMTEHBIC 0,55-0,6 0,8
Ky3HeuHo-cBapouHbie 0,6 0,75
MerannonpokaTHelit 0,7 0,8
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[Iponomkenne npunoxxenus b2

1 2 3
TpancropTHBIIA 0,4 0,75
3aroTOBUTENBHO-CBAPOYHBIN 0,5 0,65-0,75
MoenbHbII 0,35 0,7-0,8
DHEProuexu 0,4 0,7
TepMmudeckue u TEpMOOOPYyOHBIC 0,7-0,8 | 0,85-0,9
KpanoBas Harpyska, NoJbeMHUKU 0,2-0,3 0,5-0,7
DJIEKTPOCBapKa 0,6 0,5-0,6
JlepeBOOOAECIOUHBIE, CTOJISIPHBIE 0,35-0.4 | 0,6-0,8
MansipHbie, MOJETIBHBIC 0,5-0,6 | 0,65-0,7
["aneBaHMUECKUE 0,65-0,75 | 0,75-0,8
JlabGoparopuun 0,5-0,6 0,7-0.9
3aBogoynpasineHue, Kb, mpoxoansie, KOHTOPbI 0,7-0,8 0,8-09
Jleno (Kene3HOA0POKHBIE, TAPOBO3HBIE, MOKAPHBIE) 0,4-0,5 0,6-0,8
Jlemno aieKTpokap 0,5-0,7 | 0,75-0,9
lapaxu 0,3-0,5 | 0,65-0,8
KorenbHbie 0,6-0,7 0,7-0,8
Cxnaapl OTKPBITHIE 0,2-0,3 0,6-0,7
Cxraapl 3aKpBITHIE, TOTOBOM MPOAYKIIMU U MAra3vuHbI 0,5-0,7 0,8-09
CTonoBbIC 0,5-0,7 0.9
Jleco3aBoibl 0,3-0,5 0,7
Jlecocymiiku 0,6-0,7 | 0,75-0,8
2) 3aBoabI HBETHOI METAJIy prUu
Llex anextponusa 0,7 0,85
Otnen perenepanuun 0,5 0,8
PazmuBounas 0,4 0,7
JlaGoparopus 0,25 0,7
3) XumMu4eckue 3aB0/bl # KOMOMHATHI
Llex monumepusaumnu 0,5 09
Llex rpanyssinun 0,65 0,8
Llex karanu3zanuu 0,8 0,65
Llex xummnpenaparos 0,7 0,75
["a30BBIH 1IEX 0,6 0,8
Llex 3amuTHBIX MOKPBITHIA 0,5 0,8
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[Iponomkenne npunoxenus b2

1 2 3
CymunbHOE OTAENCHUE 0,7 0,8
Xumytaboparopus 0,4 0,8
4) TekcTWIbHBIE, MEJIaHKEBbIE (PAOPUKH U KOMOMHATBI
[TpsaunbHBIA 1EX 0,6-0,7 0,75
TKaukoe OTaCIICHUE 0,7-0,8 0,8
KpacuiibHoe oTaenenue 0,7-0,75 0,8
Ot10enuBarenbHOE OTACICHUE 0,7 0,7
[1IBeiiHOE MPOU3BOACTBO 0,5-0,6 | 0,65-0,7
OtaenouHbIe LiExa 0,6-0,7 0,75
CylmuabHBIE OTACIBI 0,85 0,8
Korenpnas 0,6 0,8
Hacocnas 0,7-0,8 0,85
S) ABHaLHOHHBIN 3aBOJ
Ilex 0OpaboTKKM OJIOKOB ABUTATEICH 0,4 0,65-0,7
Llex O6pa§OTKI/I MOPIUHEH, MIATYHOB M NPOYMX ACTAICH 0.3-0.4 0.7
JIBUTATEIEN 7 ’
Ilex cOOpKM U UCTIBITAHUS JBUTATENICH 0,5 0,8
[IITaMnoBOYHEIH LIEX ACTATIEH KOpITyca caMoJieTa 0,4 0,6
[MITaMnOBOYHBIH LIEX A€TANIECH MTOKPBITHS CaMOJIETa 0,35-0,4 0,8
Llex mpou3BOACTBA MENKUX ACTaIEH 0,35-0,4 0,7
6) LleMeHTHBIE 3aBO/bI
Llex npobGieHus 0,5 0,8
ChrIpbeBOit 1IEX 0,6 0,8
OTaeneHne ChIPhEBBIX MEJTBHUIL 0,7 0,8
OtaeneHUe HEMEHTHBIX MEIBHUIL 0,8 0,85
YTOJIBHBIE MEJTBHULIBI 0,7 0,8
Otnenenne oOxura (IEYHOE) 0,7 0,8-0,9
CymunbHOE OTAENCHUE 0,6 0,75
YakoBO4YHas 0,4 0,7
ONeKTpoPUIBTPHI 0,4 0,85
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[Iponomkenne npunoxenus b2

1 2 3
7) depeBooOpadaTpiBaOmIas NPOMbINLICHHOCTD
JIeCONMMIIBHOE OTACIICHHUE 0,5-0,55 0,75
O06paboTKa JPEBECUHBI 0,4-0,5 0,7
bJoK CyIIMIIBHBEIX Kamep 0,6 0,8
[TpokneiiHoe oTaeieHue 0,6 0,75
[TpouzBoacTBO MeGEH 0,28-0,35 0.6
Mansipablii Lex 0,4-0,55| 0,5-0,6
8) IIueBasi 1 MACOMOJIOYHAS POMBILLIEHHOCTh
Cxnaapl ChIpbs U MPOAYKIIAH 0,4-0,45 0,8
[TepBuuHas 00pabOTKa TPOIYKIIUA 0,5 0,7-0,8
CylmuiabHO-0UUCTUTENBHBIE OTACIICHHS 0,65-0,75 0,75
[TpousBoacTea caxapa 0,5 0,75
XOJIOIMIBHBIE CTAHIIAX 0,75 0,8
MenbHUIIBI 0,8 0,75-0,8
KoHcepBHBIE KOMOWHATHI 0,35 0,7
[TepepaboTKa BTOPUYHOTO ChIPhS 0,45 0,75
MacnochIp3aBoabl 0,4 0,75
KonbacHoe mpon3BoACTBO 0,35 0,8

>
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HPUJIOXEHUE B

YaenabHble MOIIHOCTH H KO3((PHIHEHTHI CIPOCA 0CBETHTEIbHBIX

YCTAHOBOK
[Tpunmoxenne Bl -  ViaenpHblE  MOIIHOCTH — HArpy30K  OCBEUICHUS
MIPOU3BOACTBEHHBIX 3TAHUIN
[InoTHOCTH
[InoTHOCTH HATPY3KH, Bm/m’
HUcTounuk
HaumeHnoBanue niexa, kopmyca HATPY3KH, cBeTa pu
Bm/ar’ WCTIOIb30BaHUU
LED namn
1) JIuteiiHbIe U TTABUIIBHBIC 15-17 JPJL, JIPU 5-6
2) Mexanudeckue U cCOOPOYHBIE 14-16 JPJI, IPU 4-5
3) CapouHsie, TEPMHUYECCKHE U 15-17 JIPJL, JIPH 5.6
METAJIJIONPOKATHBIE
4) UacTpyMeHTaNbHBIE 19-21 JAPU, 1PJI 6-7
5) JlepeBooOpadaTeiBaroive ¥ MOJACITBHBIE 17-19 JPJI, IPU 6-7
6) broku BCITIOMOTATENBHBIX IIEXOB 13-15 JPJL, JIPU 5-6
7)  3aBogoyIpaBlIEHHUE WH)KCHEPHBIE JUL
Kopmyca H§6(})]H .'ETO —_— ’ 8-10 meprocoe- 6-7
priycd, patop peraromme
JAPU,

8) HacocHrle, koMIIpeccopHbIE, KOTEITbHBIE 12-15 OneprocOe- 5-6

perarouiue
9) Cxmampt 8-10 JAPJL, JUI 2,5-4
10) Hapy:xHoe ocBenieHHe 0,5-1,0 JPJI, J1HaT 0,15-0,4

[Tpunoskenne B2 - KoadduumeHTsl cripoca 0CBETUTENBHBIX HArPY30K

HanmMenoBanmne oObeKkTa K.
1) Menkue npou3BOACTBEHHBIE 3aaHus F<500 e 1,0
2) [1pon3BOACTBEHHBIC 31aHUS, COCTOSIIUE U3 OTACIIBHBIX
2 0,95

00X MpoJietoB F>1000 v
3) AIMUHHUCTPATUBHBIC 3JaHUs, ONOIMOTEKN U MTPEATIPUATHS 0.9
O0OLIECTBEHHOTO TUTAHMSI ’
4) ITponu3BOACTBEHHBIC 31aHUS, COCTOSIINE U3 HECKOJIBKHX

N 2 2 0,85
OTACbHBIX TOMelneHui F>500 v°, Ho < 1000 m
5) JJaGopaTopHbIE 1 KOHTOPCKO-OBITOBBIC 31aHUsI, NETCKUAE U 0.8
yueOHBIC YUPEIKICHUS ’
6) CkIaACKuE 31aHusl, paCpeICaIUTENbHBIC YCTPORCTBA U 0.6
MOACTaHIUN ’
7) Hapy»xHO€ 1 aBapuiiHOE OCBELICHHE 1,0
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TexHn4yeckue JaHHbIE 000PYAOBAHUS H IPOBOJIHUKOB

HPUJIOXEHUE T’

[Tpunosxxenue I'1 - {annsie KPY u KCO

KPY
HaumenoBanue napamerpa KM1-10-2093 K63 V3 D-12P KCO-2000
«Knaccuka»
E];)MI/IHEIJ'IBHOG HAIPSKEHUE, 6,10 6,10 6. 10 6. 10
630, 1000, 630, 1000,
HoMuHanbHBIA TOK TJIABHBIX 1600, 630, 1000, 1600, 1600, 630. 1000
LETeH, KA 2000. 2500. 2000, 3150 2000, 2500, ’
3150 3150, 4000
HomuHanbsHbIM TOK
OTKIIFOYEHHUA  BBIKIFOYATEIIA, 12,5, 20, 31,5,
BctpoeHHoro B KPY u KCO, 20 20, 31,5 40, 50 20
KA
Tok TEPMHUYECKOU 20, 31,5, 40,
CTOMKOCTH, KA 20 20, 31,5 50 20
Tok  3IEKTPOIMHAMHYECKOU
CTOMKOCTH TJIaBHBIX IICTIEH, 51 51, 81 51, 81, 125 52
KA
HomunaneHOE€  HanpsKkeHHE
BCIIOMOraTeIbHbIX 1ieTiel, B
MOCTOSTHHOTO TOKa 110, 220 110, 220 220 110, 220
TIEPEMEHHOIO TOKA 220 220 220 220
T BEIKITFOYATENIEH BAaKyyMHBIN BAKyyMHBIN BaKyyMHBIH BAKyyMHBIN
Ha TOK 10 1600 A BB/TEL-10 BB/TEL-10 BB/TEL-10 BB/TEL-10
BBKD>-10 Bb-10 VD4
BBY-COII-10 EVOLIS
3JIETa30BbIN 3JIeTa30BbIN 3JIETa30BbIN
VF-12 VF-12 VF-12
Ha TOK 10 3200 A 3JIeTa30BBIH 3JIeTa30BbINA 3JIETa30BbINH
VF-12 VF-12 VF-12
Tun TpancdopmaTopa Toka TOJI-10; TOJI-10; TOJI-10; TOJI-10;
TJII-10 TJIII-10 TJII-10 TJIII-10
HOJI.08; HOJI.0S; HOJI.08; HOJI.08;
Twun Tpancopmaropa HOJI.06 HOJI.06 HOJI.06 HOJI.06
HANPSIKEHHS HAMMUA-10; HAMMUM-10; HAMM-10; HAMMUA-10;
HAMUT-10 HAMUT-10 HAMUT-10 | HAMUT-10
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[Tpunoxenue ['2 - TeXHUYECKUE NaHHBIE KOHJICHCATOPHBIX YCTAHOBOK

Hucrio cryneHein

Tun KY Uonss KB Orons KBAP PETYIUPOBAHUS
MOIIHOCTH
1 2 3 4

KPM-04-12.6-1,8 V3 0,4 12,6 1,8-3,6-7,2
KPM-0,4-19.8-1,8 V3 0,4 19,8 1,8-3,6-2x7.2
KPM-04-27-1,8 V3 0,4 27 1,8-3,6-7,2-14.4
KPM-0,4-32.4-3.6 V3 0,4 324 3,6-2x7,2-14.4
KPM-0,4-342-1,8 V3 0,4 342 1,8-3,6-2x7,2-14 4
KPM-0,4-39,6-3,6 V3 0,4 39,6 3,6-7,2-2x14 4
KPM-0,4-46,8-3,6 Y3 0,4 46,8 3,6-2x7.2-2x14 4
KPM-0,4-54-3.6 V3 0,4 54 3,6-7,2-3x14 .4
KPM-0,4-64.8-7.2 V3 0,4 64.8 7.2-4x14 .4
KPM-04-75-75 V3 0,4 75 7,5-15-22,5-30
KPM-0,4-105-7,5 V3 0,4 105 7,5-15-22,5-2x30
KPM-0,4-125-7,5 V3 0,4 125 7,5-15-22,5-30-52,5
KPM-0,4-150-15 VY3 0,4 150 15-30-45-60
KPM-0,4-180-15 VY3 0,4 180 15-30-60-75
KPM-0,4-200-15 VY3 0,4 200 15-30-60-90
KPM-0,4-225-15 VY3 0,4 225 15-30-60-120
KPM-0,4-240-30 Y3 0,4 240 2x30-3x60
KPM-0,4-300-30 Y3 0,4 300 2x30-2x60-120
KPM-0,4-300-30 Y3 0,4 300 2x30-4x60
KPM-0,4-360-30 Y3 0,4 360 30-2x60-90-120
KPM-0,4-375-37,5 Y3 0,4 375 37,5-37,5-4x75
KPM-0,4-420-30 Y3 0,4 420 30-60-90-2x120
KPM-0,4-450-45 VY3 0,4 450 45-45-4x90
KPM-0,4-525-52,5 Y3 0,4 525 52,5-52,5-4x105
KPM-0,4-600-60 Y3 0,4 600 60-60-4x120
KPM-0,4-675-67,5 Y3 0,4 675 67,5-67,5-4x135
KPM-0,4-750-75 VY3 0,4 750 75-75-4x150
KPM-0,4-825-82,5 V3 0,4 825 82,5-82,5-4x165
KPM-0,4-900-90 Y3 0,4 900 90-90-4x180
KPM-0,4-975-97,5 Y3 0,4 975 97,5-97,5-4x195
KPM-0,4-1050-105 Y3 0,4 1050 105-105-4x210

>
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[Tponomkenne npunoxenus [2

1 2 3 4
YKPM-6,3 (10,5)-300 6,3 (10,5) 300 2x150
YKPM-6,3 (10,5)-450 6,3 (10,5) 450 300-150
YKPM-6,3 (10,5)-600 6,3 (10,5) 600 2x300
YKPM-10,5 (6,3)-900 6,3 (10,5) 900 2x450
YKPM-6,3 (10,5)-1350 6,3 (10,5) 1350 3x450
YKPM-6,3 (10,5)-2250 6,3 (10,5) 2250 5x450
YKPM-6,3 (10,5)-3150 6,3 (10,5) 3150 7x450

[Ipunoxxenmne I3 -
ATFOMUHHUEBBIMU SKUJIAMU, OM/KM

YaenbHbIE COMPOTUBICHUS KAaOEIbHBIX JIMHWMA

C

HNHayKTUBHBIE COTPOTUBIICHUS
CeucHue AKTHUBHOE Kabenb ¢ OyMmakHO# KaGers ¢ pegﬂHOBOIzI
JKUJIBL, M’ COIPOTUBIICHUE N30JISIUECH HIH HOHHXHOPI:IHHOH
U30JIAIeH
6 kB 10 kB 6, 10 kB
10 2.94 0,11 0,122 0,0999
16 1,85 0,102 0,113 0,095
25 1,17 0,091 0,099 0,091
35 0,859 0,087 0,095 0,088
50 0,592 0,083 0,090 0,085
70 0,429 0,080 0,086 0,082
95 0,312 0,078 0,083 0,081
120 0,245 0,076 0,081 0,080
150 0,194 0,074 0,079 0,079
185 0,162 0,073 0,077 0,078
240 0,126 0,071 0,075 0,077
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[Tpunoxenne ['4 — TexHudyeckue naHHble Tpex(PasHbIX  ABYXOOMOTOUYHBIX
TparchopmatopoB 6-10 - 35-110 xB

Tun MOIIHOCTB, Ijgﬁggfl{fg U, | Py Py, I,

TpaHcopmaropa kB A B ? T % |xkBm| kBm | %

1 2 3 4 5 6 7 8
TM-400/10 400 63-105| 04 | 55 | 1.1 ]| 59 |25

TM-630/10 630 63-105| 04 | 55 | 17| 85 | 2
TM-1000/10 1000 | 63-105| 04 | 55 |245| 11 | 14
TM-1600/10 1600 | 63-105| 04 | 55 | 33| 165 | 13
TM-2500/10 2500 | 63-105| 04 | 55 |3.85| 235 | 1.0
TMH-6300/110 6300 115 6,3-11 | 10,5 | 13 50 1,0
TJIH-10000/110 10000 115 6,3-11 | 10,5 | 18 60 09
TJIH-16000/110 16000 115 6,3-11 | 10,5 | 26 85 0,85
TPJH-25000/110 25000 115 6,3-11 | 10,5 | 36 120 0,8
TPJIH-32000/110 32000 115 6,3-11 | 10,5 | 44 145 | 0,75
TPJIH-40000/110 40000 115 6,3-11 | 10,5 | 52 175 0,7
TPAIIH-63000/110 63000 115 6,3-11 | 10,5 | 73 260 | 0,65
TPAIIH-80000/110 80000 115 6,3-11 | 10,5 | 89 315 0,6
TMH-1000/35 1000 35 04 | 65 | 21 ] 122 | 14
TMH-1600/35 1600 35 04 | 65 | 29| 18 |13
TMH-1600/35 1600 35 | 63-11] 65 | 29 | 165 | 13
TMH-2500/35 2500 35 | 6311 65 | 41| 235 | 1,0
TMH-4000/35 4000 35 | 6311 75 | 53| 335 | 09
TMH-6300/35 6300 35 | 63-11] 75 | 8.0 | 465 | 08

[Ipunoxenue 1'5 — TexHuuyecKHe NAaHHBIE OTPAHUYUTENIEW MEpPEHANPHKEHUS
(OITH)

Haunbonee .
Knacc HomunansHbIR
. JUTATEITLHO .
Tun orpaHnuuTenc HAMPSHKCHUS, paspsaAHbINA
JOTY CTUMOE
KB TOK, KA
HalpsOKEHUE, kB
OI'lH 35/40,5-10 YXJI1 35 40,5 10
OIH/TEL 35/40,5 YXJI1 35 40,5 10
OIIH/TEL 110/78 YXJI1 110 78 10
OIIH/TEL 110/73 YXJI1 110 73 10
OITH 110/80-10 YXJI1 110 80 10
OIIHHm-110/56-10 YXJI1 110 56 10
OINHH$-110/56-10 YXJI1 110 56 10
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[Ipunoxenue

re -

AXTHUBHOE u

CTAJICAIFOMUHUCBLIX ITPOBOJIOB

PEAKTUBHOE

COMPOTHUBJICHUE

COnpoTHUBIICHUE €TMHULIBI IJTUHBL, OM/KM

Mapka npoBoaa
AKTUBHOE WHIYKTUBHOE
AC 35 0,9 0,43
AC 50 0,65 0,42
AC70 0,46 0,41
AC95 0,33 0,40
AC 120 0,27 0,39
AC 150 0,21 0,38
AC 185 0,17 0,37
AC 240 0,13 0,36
AC 300 0,11 0,35
HNPUJIOXKEHUE I

Pacyernsie popMy.Jibl ¥ KOIPGHUIHEHTHI I pacYeTa TOKOB KOPOTKOI0

3aMBIKAHHUS

[Tpunoxenne /{1 - CpenHue 3HaYECHUS OTHOLICHUS Xy /¥y MOCTOSIHHONH BPEMEHU
T, u ynapHoro xod>hpuuuenTa k,, Aad XapaKTEPHbIX PaJHAIbHBIX BETBEH CHCTEMBI
ANEKTPOCHAOKEHUS HANPSDKEHUEM BbllIe 1 kB

Touka|

Cxema K3 Bersb Xz /s 1, ¢ kyo
K1 | DHeprocucrema 10 0,03 1,72
K2 | Dneprocucrema u BJI 110-220 kB 15 0,05 1,8
o8 () DHeprocucrema u ] ]
i K3 | Tpancdopmarop I'TIIT 25-80 35-50 %1126 11’9924
WL MBAv _ ’ ’
] 7ém JIunelinbli peakTop
K4 | Liow>1kA4 72 0,23 1,96
T1® Lo 0,63 kA 35 0,11 1,91
£53 Tpauncdopmarop 10(6)/0,4- 0,02-
T ) K5 0.69 kB 6-10 0.03 1,6-1,7
T KL KabenbHast munust 10(6) kB
K4
ks 425 1umHOR 200-300 M : 0.61 14
ACHHXPOHHBIHN 3JIEKTPOJIBUraTelNb 13 0,04 1,6
O M K6 | CMHXpOHHBIN 3JI€KTPOBUTATEb
MOIIHOCTHIO, MBT:
no 1,6 16 0,05 1,8
2-4 22 0,07 1,9
BhIle 4 32 0,10 1,9
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[Tpunoxxenne 12 — PacueTHbie (OPMYJIIBI 715l OMPEACTICHHS] CONPOTUBIICHHSI SJIEMEHTOB CETH

dopmyna i ONPEACICHUs! COMPOTUBIIEHUH B CXEME

98

Cxema
DIIEMEHT CETH 3aMCHICHMA 1IPH U6:Ucp,HOM
pacueTHas 3aMEIICHUS OmH.eO. Om
HWHAYKTUBHOE CONTPOTUBIIEHUE
1 2 3 4 5
B B
2
Tpancdopmarop T [] X = u, - S, _ W U o
JABYXOOMOTOYHBII " o " 100-S,,., " 100-S,
B NIk
Tpaucdopmarop = e " :
IBYXOOMOTOYHBIH € T z [] — 100-S,,,,,
Uy, T
Hanpsokenuem HH no 1 kB _ [z 2
H X =4z, —T
H
2
Xy = ukBH ) S6 ] - KP | x. = Z/lkBH ) Ucp,yom ]— Kp
?100-S,,, 4 )17 1008, 4 )
B
TpaHCq)OpMaTOpv _ Uy S, K Uppy * Uczp,HOM "Rp
IBYXOOMOTOYHBIH € Uy e T K = Xepy 2 = 100-S 0| Xar =Xy, =
pacuienaeHHoi 0OMOTKOM W Em Hom,m 100-S,,,,,, -2
HU3LIETO HAMPSHKCHUS il
rae K, :4(@1]
Uipn




[Tponoipkenne nputoxenus J[2
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1 2 3 4 5
2
X, = Uip S6 . X, = U - UCp,HOM .
*B T B ’
]OO-SHOM,M ]00 .SHOM,WI
2
B X = ukc ) S5 . X = ukC ’ UCp,HOM .
*C T » C - ’
5 XB XE ]00 : SHOM,m ]00 ) SHOM,WI
Tpaucgopmarop Yepet AT u,, -S ?
¥ (5% X =M "6 . ukH ) Uc HOM
TPEXOOMOTOYHBIM U B Ty " =700.5 X, = —o__pHon
le EHI%) H H : HOM,m ]00 . SHOM,WI
— _ o/ .
Up = Uppe F Uy —Upeyy , 20,
— o/ .
TAC Uy = Upge +Uyey —Uygy 5 70,
— 0
Uy = Uy + Uy —Upge , 20
Peakrop TokoorpaHn4nBa- _ Ss _
%] "] s X*L XHOM 2 'x*L - xHOM
2020005041 OI[I/IHapHBII/I L J—"
S
L _ _ . 6 . _ .
% KXoy = Kp X ion U2 ’ ‘xl - Kp xHOM’
Peaktop TokoorpaHnumBa- opsom Ik
FOTMH CBOCHHBIM % % S, Ky =Xy = L+ K, X,
1 3 X*ZZX*j’: ]+Kp xHOM‘UZ
cp,HOM
B
WLEL) % % _ 5'6
JluHMs aEKTpOnIEpeIaun i{*'“ v X = Xyl — Xy, =X, 01
H cp,HOM




[Tponoipkenne nputoxenus J[2

1 2 3 4
_ S
ACWHXPOHHBIH Koy = X
AIIEKTPOABUIATEb ke I i .
rae x, =1/
CHHXPOHHBII . £ - %, Xy = X, =X,
BJIEKTPOJIBUTATEITH a S

G5
DHeprocucreMa s, E /X o Xegs =

AKTHUBHOE COTPOTUBJICHHUE

B B

Tpancdopmarop .o AP, - S,
. AP T r. m T 2

JIBYyXOOMOTOYHBIHA 2 g S

H
Tpancpopmarop B AP,
JBYXOOMOTOYHBIH € AR £ 1 Fep = 5. 5?
paciiemieHHoH 0OMOTKOMH

HHU3IICTO HAIPOKCHHA

B
i
f'm f
1 2 .
B = = = .
Tpancdopmarop B o Fig =l =l =0,5 1,
L C
Ty
H

. T
TPEXOOMOTOYHBIN AR, c e 1, =
(cM. mpuMeu. 2) ’
PeakTop TOK WYNBAIO-

eav op TO oorPaH aro P L By =—
KA OMHAPHBIN I
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[Tponoipkenne nputoxenus J[2

1 2 3 4 5
1
1
2k AP, -S AP
PeakTop TokoorpannumnBa- L r, r, po—p = now 6 b= = Slon
i i 20 g2 2 2= 70
FOIIHAN CIBOCHHBIM | &y s I L Ui I
Y T
B
_ . Z . S 7] _ l
Jlunusg snexTponepenaun Lo |WLIEKL) | rpplrg) T =Ho b 77— T, =10
| H Ccp.HOM
ACWHXPOHHBIH r poo= K po=
T M T
ANIEKTPOABUTATEID T, " o-T, o-1,
CHHXPOHHBIH _ Mg _ Ko
I, V! Vo = Fo =
ANEKTPOABUTATEND e o-T w-1,

Ipumeyanus:

1. B Tabnuue nmpuHATH ciaenyromue o0o3HaueHus: AP, - norepu B TpaHcdopmarope, MBT, AP - HOMHHAJIbHBIC
norepu Ha (asy peakropa, MBT; 7, - yaenabHoe compotusienre (aktuHoe) JIOII, Om/km; /- mmana JIOII, km; Kp-
HOMMHAJIBHBIA KO3(DPHULIMEHT CBA3M CIBOEHHOIO TOKOOIPAHWYMBAIOLIETO PEAKTOPA;, - KPyroBas 4acrota CeTH, 1,-
NOCTOSIHHAS BPEMEHH aN€PUOAMYECKON COCTABIAIOUICH TOKA CTaTOPa ANEKTPOABUTATENS.

2. AKTUBHBIE COMPOTHBICHUS CXEMBbI 3aMEHICHHsS TPEXOOMOTOYHOrO TpaHcHoOpMaropa AAHbI ISl CydYas, KOrnaa

HOMMHAJIBHBIE MOIHOCTHA OOMOTOK BBICHIETO (Sp,,), CPEAHETO (Scp) W HU3LIETO (Spy,) HANPSOHKEHUS TpaHCHOpMATOpa paBHBI
MEKTY COOOM.
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HHPHUJIO’KEHUE E
I'omoBoe 4HC/10 YaCOB HCIOb30BAHHA MAKCHMYMA HATPY3KH H DKOHOMHYECKast
IUIOTHOCTH TOKA

[Tpunoxenue E1 - ['0g0BOE YKCIIO 4aCOB UCTIOJIB30BAHUS MAKCUMYMA HATPY3KH MO
OTpacism

[Ipennpusrue 1., 4 Tup,
AHWIOKPACOYHBIE 3aBOIbI 7100 -
Hedreneperonnsie 3aBoabl 7100 -
3aBOBI TSHKEIOTO MATUHOCTPOCHUS 3370 4840
3aBOJbI CTAHKOCTPOCHUS 4345 4750
HHCTpYyMEHTAIBHBIE 3aBOJIBI 4140 4960
3aBO/BI IAPUKOMOALIAITHUKOB 5300 6130
32E;§I;Oréz§;iMH0-TpchnopTHOFO 3330 3380
ABTOTPAKTOPHBIC 3aBO/IbI 4960 5240
[TpuGopocTpoeHue 3080 3180
ABTOPEMOHTHBIE 3aBO/IbI 4370 3200
BaroHopeMOHTHBIE 3aBOABI 3560 3660
ONEKTPOTEXHUUECKUE 3aBOJIbI 4280 6420
A30THO-TYKOBBIE 3aBO/IbI 7000 -
Paznbie MeTanooOpadarbiBaroiue 4355 5380

3aBO bl




[Tpunosxenue E2 - DxkOHOMHMYECKAs TUIOTHOCTh TOKA

DKOHOMHYECKAS TIOTHOCTD TOKA, A/MAt’,
MIPYU YKCJIE YACOB UCTIOJIB30BAHUS

[TpoBoAHUKH MAKCAMYMAa HArpy3Ku B TOJ
S 06 09 e s

1 2 3 4
HewuzonupoBaHHbi€ TPOBOJIA U IIWHBIL.
METHBIC 2.5 2.1 1.8
AJTFOMUHHUECBBIC 1,3 1.1 1,0
KaGemu ¢ OymaxkHOii M mpoBoaa ¢
PE3UHOBOM ¥ IMOJMBUHWIXJIOPUIHOMN
M30JIAIUEH U KUJIaMU.
MEIHBIMHA 3,0 2.5 2.0
AJTFOMUHUEBBIMU 1,6 1,4 1,2
Kabemu ¢ pe3nHOBOM W MJIaCTMACCOBOM
M30JISIKEH C KUTaAMU.
MEIHBIMHA 3,5 3.1 2.7
AJTFOMUHUEBBIMU 1,9 1,7 1,6
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IHPUJIOKEHHUE K
HomorpamMmmbl 4 AnarpaMMal AJ1si TPHOJIH3UTEIHLHOTO ONIpeaeIeHusl
PAIHOHAJILHOTO HANPSIXKEHHSI YJIEKTPOCHAOKEHUsI

[Tpunoxxkenne K1 - Homorpammsl st  OpUOIM3UTENILHOTO — OMPEACIICHUS
PALMOHAIIBHOTO HAMPSDKCHUS AJIEKTPOCHAOKEHUST B 3aBHCHMOCTH OT NEPEIABAEMOA
MOIIHOCTH S, U JUIMHBI MUTAIOIIEH JTUHKN /:

a) ¢ Tpancopmanueit Ha 10 kB; 0) ¢ Tpancopmanueii Ha 6 kB

73’0/ 0 (- - I ‘4
" - ‘\—" N \
NN
40
| \\Ja 80
20
Jo/d
2&;’0 | x“‘t?n:TﬁMB'A |
=9 [ AY
10/10 1 ] 5
a)
776’/6' — ——r
[ \\\'67 \ 700(
40 80
5 7 Sp=10MB-A
35/6 A x JV ;
20/8 -+ NS
6/6 = 7-

0 1 2 3 % 8§ 6 7 8 § 1020 30 40 50 60 70 80 90xm
6)

104



[Tpunokenne K2 - CpaBHUTENBHBIE AMAarpaMMbl MPUBEACHHBIX 3aTpar Ha
ANEKTPOCHAOKEHUE MPEANPHUITANA 33JAHHON MOIHOCTH B 3aBUCUMOCTH OT HANPSKCHHS
u ynanennoctu ot UI1: a) 9 MBm; 6) 14 MBm; B) 22,5 MBm; 1) 35 MBm

3, Tuit. pyd.
#00
Jsor 220/75%8
50435
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NMPUJIIOKEHUE N
TexHHUYecKkHe XapaKTepUCTUKH LIMHONIPOBOA0OB, pacnpeaeuTe/]bHbIX IKagoB 1
SILUMKOB ¢ pyOUIbHUKAMU

Tabnmma N1 - Texauueckue XapaKTEPUCTHKH MArHCTPATBHBIX mHHOTIPoBoA0B [TIMA-4

TloKasaTenn [IIMAA4- I[IIMAA4- I[IIMAA4- I[IIMAA4-
1250 1600 2500 3200
HomunansHBIH TOK, A 1250 1600 2500 3200
HomunaneHOE Hanpsokenue, B 660 660 660 660
Junamuueckas croiikoctsb pu K3, k4 70 70 70 70
Conporusnenue Ha dazy, mOm/m:
aKTUBHOE 0,0338 0,0297 0,0169 0,15
WHIYKTUBHOE 0,0163 0,0143 0,0082 0,0072
Conporusnenue et «dasza -HyIIb»,
MOM/M: AKTHBHOE 0,085 0,083 0,08 0,05
WHIYKTUBHOE 0,013 0,026 0,018 0,017
JlnHelHas moreps HanpsoKeHuWs, B, Ha
amuHe 100 mpu HOMHHAIIBHOM TOKE W
cos ¢=0,8 8,93 9,13 9,7 9,0
THIbI aBTOMAaTHYECKHX A3736D, A3736D, A37360, A3736D,
BBIKJTFOUYATENICH, YCTAHOBJICHHBIX B 400A, 380B; 400A, 400A, 400A, 380B;
OTBETBUTENIbHBIX CEKLIUIX 380B; 380B; A37360,
A37360, A3736®, | 630A,380B
630A, 380 B | 630A, 380 B
CreneHp 3alIUTHI 1P44 1P44 P44 P44
Tadmima M2 — Illkader HaBecHbIE pacHpeIeNHUTENbHBIE IS CHIIOBBIX

ycTaHOBOK nepemeHHoro Toka [IP8501 — 1000

Howmep cxembr mikada mpu HOMHHATEHOM TOKe 630 A UuCIIo U THIT BBIKIIFOUYATENEH HA
Oe3 C BBIKITFOYATEIIEM Ha BBOJIE B
BBIKJTFOYATEIIEH BA51-31 BA51-35
HA BBOJIE C C pacUENUTENAMHA HA TOKH
BAKAMAMHA BA51-39 BA55-39 BA56-39 16-100 A 100-250 A
149 090 115 140 6 -
150 091 116 141 8 -
151 092 117 142 10 -
152 093 118 143 12 -
153 094 119 144 - 4
154 095 120 145 2 2
155 096 121 146 4 2
156 097 122 147 6 2
157 098 123 148 8 2
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Tabmuma U3

- Texumueckue XAPAKTCPUCTHUKHU KOMIIICKTHBIX PacCnpCACITUTCIIbHBIX

muHOTIPoBOI0B [1IPA4 nymst ceTelt ¢ riyxo3a3eMIeHHOW HEUTpamblo HampsikeHuem 380/220 B

Tun muHONpOBOAA

XapakTepuCTHKA [ITPA4-250-44-| IIIPA4-400- | IITPA4-630- | IIIPA4-100-
Iy 44-1yY 44-1yY 44-1yY
HomuHaneHBIH TOK, A 250 400 630 100
DNeKTpoAUHAMHUYECKAS
CTOMKOCTD (aMmTUTY THOE 15 25 35 10
3HAYEHUE), KA,
Tepmuueckas CTOUKOCTb, KA 7 10 14 7
Comnporusnenue Ha Pasy,
MOM/M:
AKTUBHOE 0,21 0,15 0,10 0,27
HHAYKTUBHOE 0,21 0,17 0,13 0,28
ConpoTuBjeHUE MeTIU
«paza-mymp», MOMm/M:
AKTUBHOE 0,42 0,3 0,2 0,53
HHIAYKTUBHOE 0,42 0,24 0,26 0,56
CreneHp 3auThl P44 P44 1P44 1P44
Tunel annapatypsl, yCTaHOBJIEH-
HOW B OTBETBUTENILHBIX KOPOOKaX:
NPEAOXpAHUTEH [TH2-100 [TH2-100 [TH2-100 | Ha Tox 25 A
(TOfng’Mamqecme BHICTHIORATEN TA3710 (160); | A3710 (160); | A3710 (160); | AE 2033 (25)
’ A3120 (100); | A3720 (250); | A3720 (250); |BA51-25 (25)
AE2050 (100) | A3120 (100); | A3120 (100);
BA51-33 (100)| AE2050 (100) |AE2050 (100)
BA51-33 (100)| BASI1-33
(100)
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Tabmuma M4 — [kadsr pactipeie TMTENTBHBIE I CHIIOBBIX YCTAHOBOK TIEPEMEHHOTO TOKA
IIP11 ¢ apToMaTH4eckuMU BeIKTIOYaTesiMu cepun AE2046, AE2066

Twun mxada npu HomuHaIbHBIA Komu4ecTro
HCTOJITHEHUH Tok mKkada, Iy, Tun percmoyatens Ha JTUHEUHBIX
HABECHOM | HAIOJBHOM A BBOAE BBIKJTIOYATENCH
[kadwr ¢ muHeHBIME BBIKTFOYaTesiMu AE2046

[1P11-3047 | - - 2

[1P11-3048 | - 100 AE2066 2

ITP11-3053 | - - 4

[1P11-3054 | - 250 A3726 ®Y3 4

I1P11-3059 | - - 6

[1P11-3060 | - 250 A3726 ®Y3 6

[1P11-3067 | - - 8

[1P11-3068 | - 250 A3726 ®Y3 8

[1P11-3077 | I[IP11-7077 - 10

I1P11-3078 | ITIP11-7078 250 A3726 ®Y3 10

I1P11-3089 | - - 6

I1P11-3090 A3726DY3 unu 6
400 A3796HVY3

I1P11-3090 | - A3726DY3 unu 6
A3796HVY3

[1P11-3097 | - - 8

I1P11-3098 | - 400 A3726DY3 unu 8
A3796HVY3

[1P11-3107 | - - 10

I1P11-3108 | - 400 A3726DY3 unu 10
A3796HVY3

[Ikadwr ¢ muHEHHBIMA BhIKTIOUaTesaMu AE2066

IMP11-3117 | - 250 - 4

I1P11-3118 | - A3726 ®Y3 4

[TP11-3119 | IIP11-7119 | 400 - 6

I1P11-3120 | I[TP11-7120 A3736DY3 unu 6
A3796HVY3

IMP11-3121 | IIP11-7121 | 630 - 8

I1P11-3122 | [1P11-7122 A3736DY3 unu 8
A3796HVY3

- ITP11-7123 | 630 - 12

[1P11-7124 A3736DY3 unu 12

A3796HVY3
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Tabmuna W5 - SAwmwmkm onHopuaepHble ¢ pPyOMIBHUKAMU WM MAaKETHBIMU
BBIKJTFOUATENsIMuU i HanpspkeHust 10 380 B mepemennoro toka u 220 B mocTosSHHOTO

TOKa
A HomunansHBIH TOK, A "
Tun fmapatypa AIAKA | TUIABKUX BCTABOK CTIOMHEHHE
SIPB-6113 TpexmomoCcHsIi 100 -
SIPB-6114 PYOHIIBHHK 200 -
SAPB-6123 TpexmomocHbIH 100 60, 80, 100 .
PYOHIIBHUK U TPH 100, 125, 160, [Te1meopoI3To-
APB-6124 npegoxpanuTens [1P-2 200 200 SAIHIICHHOC
SAPBM-6122 TpexnonrocHbIH 60 60 IP54
SAPBM-6123 PYOHIIbHHK H TPHU 100 100
MPEIOXPAHUTEIS
SAPBM-6124 ITH-2 200 200
AB3-31 TPeXIOMOCHBII 100 60, 80, 100
AB3-32 PYOHIIBHUK U TPH 200 100, 125, 160, 200
SAB3-33 npepoxpanutens 11P-2 300 200, 225, 260, 300 3akpsIToe
SIBII3-15 TpexmomocHsbIi 15 6, 10, 15 (3ammIEeHHOE
HAKETHELL C YIUIOTHEHHEM )
ABII13-60 BBIKIIFOYATEIb U TPH 60 15, 20,25, 35, 45,
60
npeaoxpanurens [1P-2
TpexmomocHbIH 610K
SBII-1 «IIpenoxpanurens- 100 30, 40, f 8 (’) 60, 80,
BBIKITFOUATEIb)
ABIIBY-2 To xe 200 80,100,120,150,200
ABIIBY-4 To xe 350 200, 250, 300, 350
TpexnomocHbIN 3aIMIeHHOE
APII-20 PYOHIIBHUK U TPH 20 20
npenoxpanurensa E-27
TpexnmonroCHBIN
ATIM1-15 nyckarens [THB-30 u 125 15
TPU NPENOXPAHUTEIIA ’
E-27
ABII3-25 TpexnomocHbIN 25 - 3aKkpsITOE
ABII3-60 PYOMITbHUK W 60 - (3ammmnIeHHoE
SIBILI3-100 HITETICETbHBIN Pa3beM 100 - C YIUIOTHEHHEM )
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TexHuuyeckue XAPAKTEPUCTUKHU alNnmapaToB 3allIUTbI

MMPUJIIOKEHUE K

Tabmuma K1 - TexHuueckue AaHHbIE TPEI0XPAHUTENEH

Tun HomMuHaapHBIH HomMuHampHBIH TOK IIpenenbHbIN TOK

MPEIOXPAHUTEIIA TOK natposa /,, A IUTABKOM BCTABKH 1, ,,; 40, A OTKIMIOYCHUS, KA
HITH-60M 60 20, 25, 35, 45, 60 -
ITH2-100 100 30, 40, 50, 60, 80, 100 50
ITH2-250 250 80, 100, 120, 200, 250 40
I1TH2-400 400 200, 250, 300, 350, 400 25
ITH2-600 600 300, 400, 500, 600 25
ITH2-1000 1000 500, 600, 750, 800, 1000 10

Tabnuna K2 — Texnuveckue naHHbIe aBTOMAaTHUECKUX BbIKITtoUatene cepun AE2000

. [Ipenensr
HomMuHampHBIH TOK [IpenenpHas
Homu- YcTaBka peryauposa-
TEIIOBHIX U KOMMYTa-
HaJIb- cpa0aThIBaHUS TOKA| HUS IO TOKY
Tom . KOMOWHHPOBAHHBIX IIUOHHAS
HBIU TOK, . OTCEUKH B cpalaThIBaHUS
7 A |pacuenmTenei, L pacys CDATHOCTH K TEILIOBOrO CIIOCOOHOCTD,
Hy A P H.pacy A
pacuenuTesis
BBIKJTFOYATEITH C KOMOWHUPOBAHHBIMH PACIIETTUTEITMH
0,3;0,4; 0,5;0,6; 0,8; 0.7
1,0; 1,25; 1,6 ’
AE2026 16 2:25:3.15. 4. 5,63 12 0,9-1,15 1.0
8;10;12,5; 16 2
0,6;0,8;1,0; 1,25; 0.8
1,6;2:25;3,15; 4 ’
AE2036 25 5.63; 8:10; 12,5 12 0,9-1,15 1.5
16; 20; 25 4,5
10; 12,5 2
AE2046 63 16; 20; 25 12 0,9-1,15 2,5-3
31,5; 40; 50;63 6
16; 20; 25 3
AE2056 100 31,5; 40; 12 0,9-1,15 6
50; 63; 80; 100 9
16; 20; 25
AE2066 160 31,5;40;50,63 12 0,9-1,15 3-6
80; 100; 125; 160
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Tabmuia K3 — Texuuueckue nanneie cepun BAS1, BA5S2, BA74 u np.

HomMuHampHBIH TOK YcTaBka o [IpenenpHas
Homu- YcraBka
pacuenuresisd ¢ BpPEMEHH KOMMYTAaIlHOH-
Tun Haib- 00paTHO3aBUCUMOU cpadaThisankus TOKa cpabarbiBa- Hast
HPIHTOK, XapaKTEPUCTHKOM, OTCCHIH B HUS B 30HE | CHOCOOHOCTS,
I, A Loy, A KPATHOCTH K 1, pacy K3, ¢ A
BBIKITFOYATCIIH C KOM6I/IHI/IpOBaHHBIMI/I pPacuCuTCIIAMHA
0,3;0,4; 0,5;0,6; 0,8; - 3
BAS51I-25 1,0; 1,25; 1,6 )
25 2,0;2,5;3,15;4,0; 5 - - 1,5
6,3;8,0; 10; 12,5 ' 2
BA51-25 16: 202 25 7; 10 3.8
6,3; 8,0; 2
BASI-31 10; 12,5; 2,5
100 16; 20; 25; 3;7; 10 3,8
BAS5IT-31 31,5; 40; 50;63; 6,0
80; 100 7,0
BA51-33 80; 100; 125; 160 12,5
BAS51I-33 160 10
80; 10
BA51-35 250 100; 125; 12 8
160; 200; 250 6
BA51-37 400 250; 320; 400 10 25
BA51-39 630 400; 500; 630 10 35
BBIKITIOYATCIIHA € TTOTYITPOBOAHHUKOBBIMHU PACHCTIMTCIIAMHA
130; 190; 260; 375; | 2,0;2,5;3,0;4,0; | 0,18;0,38;
BA74-40 800 500; 625; 750; 800 | 4.,5;5,0; 5,5; 6,0, 0,63; 1,0
6,5;7,0;7,5; 8,0
BA74-43 1600 1250; 1600
BA74-45 | 3000 2000; 2500; 3000
BA74-48 | 5500 4000; 5500
BAS3-41 1000 250; 400; 630; 1000 | 2,0;3,0; 4,0; 5,0; -
6,0; 7,0
BA51-39 630 400; 500; 630 4;5,0; 6,0; 8;0; 10 -
BA52-39 630 250; 320; 400; 500; 10 -
630
BA53-43 1600 1000; 1280; 1600 2,0;3,0;5,0; 7,0
BA55-43 | 1600 1000; 1280; 1600 | 2.0;3,0;5,0;7,0 | 0,1;0,2;0,3
BA85-41 | 1000 | 250;400; 630; 1000 |2: 3,0; 5,0; 6,0; 7,0| 0,1;0,2; 0,3
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Tabmuna K4 — ABTomarnueckue Boikirouatenu cepuna A3700

HowmuHanbHbIi TOK, A

YcTaBkH MO TOKY

YCTaBKH 10 TOKY CcpabaThIBaHMA,

HomunanbHblil TOK cpabarbIBaHUs A
Hcnonnenue no
Tun MOJIYITPOBOHUKOBOTO|TOJTYTTPOBOAHUKOBOTO
pacUenuTENI0 BBIKJIFO- | TETIOBOTO 3JIEKTPOMArHUTHOTO| TETJIOBOTO
pacuenuresi, A pacuLenuTens B 30He
yaTens | palenuTes K3 kpathbie /, pou pacuenuTest pacuenuTest
TokOOrpaHUYUBAKOLINE 20, 25, 32,40
¢ snextpomarauTHeiMu | A3710b 160 - 40, 50, 63, 80 2,3,5,7,10 1600 -
¥ IOy IIPOBOAHHKOBBI- 80, 100, 125, 160
MH paclEUTEISIMU A3720b 250 - 160, 200, 250 3,5,7,10 2500 -
Tokoorpanmansaromue | A37105| 160 3 3 3 400, 630, B
C BJIEKTPOMATHUTHBIMH 1000, 1600
pacuenuTenssMu A3720b 250 - - - 1600, 2000, 2500 -
16 630 18
20 630 23
25 630 29
35 630, 1600 37
40 630, 1600 46
Toxkoorpannuusaromue (A3710b 160 50 — — 630, 1600 57
C BJIEKTPOMATHUTHBIMH 63 630, 1600 72
U TETIOBBIMU 80 630, 1600 92
pacUenuTeIsIMU 100 630, 1600 115
125 630, 1600 145
160 630, 1600 185
160 2500 185
A3720b 250 200 - - 2500 230
250 2500 290
CenexTuBHOE C 250 160, 200, 250
MOJyTPOBOAHUKOBBIM  [A3790C 600 400 250, 320, 400 2,3,5, 7, 10 - 3000
pacuenurenem 630 400, 500, 630
Z"H‘;‘J’I‘;‘;ppa:g;f;zf;e 250 160, 200, 250 4000
MH 1 7eKTpOMATHHT- A3790b 600 400 250, 320, 400 2,3,57 4000 3000
630 400, 500, 630 6300

HBbIMU paCUCITUTEIAMU




MMPUJIO’KEHHUE JI
TexHHUYecKHe XapaKTePUCTUKHU NMPOBOAHUKOB

Tabmuma JI1 - JlmurensHO JOTTYCTUMBIN TOK /), JUTA TIPOBOIOB U KaOellel Ha HanpspkeHue 1kB ¢ amfoMUHHUEBBIMH JKUTIAM U
MPH OKpY>Karomied temneparype ozayxa 25°C u zemmu 15°C

I'pynma IIposona ¢ pe3nHOBOM U Kabenu u 3amummennble nposoxa ¢ | Kabenn c¢ OymaxxHol nporutanaoii |  'onble
MPOBOJHU- TJIACTMACCOBOM M30JISILIUEN PE3UHOBOM U MJIACTMACCOBOM W30JIILUeH MpoBOAa
KOB W30JSIUEeH
ABPT-AHPT -
Mapxa ATIP - ATIPTO — ATIPB - ATIB | ABBT-ABPBI- ABBEI;P‘IBH b- Aﬁ_i%%r AAB-ACB A
AHPET-ATIP® i
Croco0 | OTKpBI- B CTAJIbHBIX TpyOax B BO3JIyX€ B 3eMJIE B BO3JIyX€ B 3eMJIC OTKPBITO
MPOKJIAIKU TO
Ceuenne, | Lyp, A | Don, A, IpH YKCIIE TIPOBOIOB, Lyon, A, ipu wuCIIE KT (OJHOKMIIBHBIX MPOBOJORB), PABHOM B TIOMeTIe-
MM paBHOM HUSX
- 2 3 4 [56|79| 2 3 4 2 3 4 2 3 4 2 3 4
2,5 24 20 | 19 | 19 | IS | 14 | 21 | 19 | 17 | 34 | 29 | 26 | 23 | 22 - 35 | 31 - -
32 28 | 28 | 23 | 22 | 21 | 29 | 27 | 24 | 42 | 38 | 35 | 31 | 29 | 27 | 46 | 42 | 38 -
39 36 | 32 | 30 | 26 | 24 | 38 | 32 | 29 | 55 | 46 | 42 | 42 | 35 | 35 | 60 | 55 | 46 -
10 60 50 | 47 | 39 | 38 | 35 | 55 | 42 | 38 | 80 | 70 | 63 | 55 | 46 | 45 | 80 | 75 | 65 -
16 75 60 | 60 | 55 | 48 | 45 | 70 | 60 | 54 [ 105| 90 | 81 | 75 | 60 | 60 | 110 | 90 | 90 105/75
25 105 85 | 80 | 70 | 65 | 60 | 90 | 75 | 68 | 135 | 115|104 | 100 | 80 | 75 | 140 | 125 | 115 | 135/105
35 130 | 100 | 95 | 85 | 75 | 70 [ 105 90 | 81 | 160 | 140 | 126 | 115 | 95 | 95 | 175 | 145 | 135 | 170/130
50 165 140 | 130 | 120 | 105 | 95 | 135 | 110 | 100 | 205 | 175 | 158 | 140 | 120 | 110 | 210 | 180 | 165 | 215/165
70 210 | 175|165 | 140 | 130 | 125 | 165 | 140 | 126 | 245 | 210 | 190 | 175 | 155 | 140 | 250 | 220 | 200 | 265/210
95 255 | 215200 | 175 | - - | 200|170 | 153 | 295 | 255|230 | 210 | 190 | 165 | 290 | 260 | 240 | 320/255
120 205 | 245|220 | 200 | - - | 230|200 | 190 | 340 | 295 | 266 | 245 | 220 | 200 | 335 | 300 | 270 | 375/300
150 340 | 275|255 - - - | 270 | 235|212 | 390 | 335|302 | 290 | 255 | 230 | 385 | 335 | 305 | 440/355
185 390 - - - - - | 310|270 | 243 | 440 | 385|347 | - |290|260| - |380|345| 500/410
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Tabmuma JI2 - JlmurensHO JOTTYCTUMBIN TOK 1y, JUTA TIPOBOJIOB U Kabenel Ha HanpsokeHne 1kB ¢ MeaqHpIME sKUTaMu
P OKpY:Karolie remmneparype Bosayxa 25°C u zemmu 15°C

I'pymna  |IIpoBona ¢ pe3nHOBOI U macTMaccoBoii [ Kabenu u 3anumeHHbie mpoBoa ¢ Kabenmu ¢ OymakHoit T'onbie
MIPOBOJHUKOB U30JsIuen PE3MHOBOM U MJIACTMACCOBOU MPONMUTAHHON U30JIALIUEN poBoAa
W30JIILHEN
BPI'-HPT-BBI'-
Mapxa MP-TIPTO-TIPB-TIB | BPBI- HPr- | DOP HPP— | ATTCL AN sp o5 v
BBBI'- [IP®
Crocob OTKPBITO B CTaJIbHBIX TPyOax B BO3/IyXe B 3eMIIe B BO3JlyXe B 3eMJIC OTKPHITO /
MPOKJIAIKU B TIOMeIIe-
HUSIX
Ceuenue, Loon, A | Lon, A, IpU YUCIIE IPOBOIOB, Lo, A, TIpH YUCITE KT (OTHOKUIBHBIX MTPOBOOB), PABHOM
MM pPaBHOM
- 2 3 4 56|79 2 3 4 2 3 4 2 3 4 2 3 4
1,5 23 19 (17 (16 | 15|14 |19 |19 | 17 | 33 | 27 | 24 | - - - - - - -
2,5 30 27 [ 25125120 |19 |27 [ 25|22 | 44 | 38 |34 |30 28| - | 45| 40| - -
41 38 |35 30| 28|26 |38 35|31 | 55|49 |44 |40 | 37 |35 |60 | 55|50 50725
50 46 | 42 | 40 | 34 | 31 | 50 | 42 | 38| 70 | 60 | 54 | S5 | 45 | 45 | 80 | 70 | 60 70/35
10 80 70 | 60 | 50 | 48 | 45 | 70 | 55 | 50 | 105| 90 | 81 | 75 | 60 | 60 | 105| 95 | 85 95/60
16 100 85 | 80 | 75 | 64 | 60 | 90 | 75 | 68 | 135 115|103 | 95 | 80 | 80 | 140 | 120 | 115 | 130/100
25 140 1151100 90 | 80 | 75 | 115 | 95 | 85 | 175|150 | 135| 130 | 105 | 100 | 185 | 160 | 150 | 180/135
35 170 1351125 | 115 [ 100 | 95 | 140 | 120 | 108 | 210 | 180 | 162 | 150 | 125 | 120 | 225 | 190 | 175 | 220/170
50 215 185|170 | 150 | 135 | 125 | 175 | 145 | 130 | 265 | 225 | 202 | 185 | 155 | 145 | 270 | 235 | 215 | 270/215
70 270 225|210 | 185 [ 165 | 155 | 215 | 180 | 162 | 320 | 275 | 247 | 225 | 200 | 185 | 325 | 285 | 265 | 340/270
95 330 2751255225 - - 1260|220 | 200 |385|330|300|275|245|215|380 340|310 | 415/335
120 385 3151290 [ 260 | - - | 300|260 | 234|445 | 385|347 | 320 | 285 | 260 | 435 | 390 | 350 | 485/395
150 440 360 | 330 | 300 | - - | 350]305|275|505|435|392|375(330|300| 500 | 435|395 | 570/465
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Tabmmua JI3 - YCaoBHBIH MPOXO CTABHBIX U MNIACTMACCOBBIX TPYO, MM, B 3aBUCHIMOCTH OT
YHUCJA, MACKU U CEUYEHUs] TPOBOJHUKOB

OnnoxwunbHbie ipoBojaa [IPTO, Kabema ABBI ¢ ﬁfgﬁ 1 Kabem If:g%?
”é ATIPTO, IIB, ATIB, ITP, ATIP, CGHCH?CM JKHIT )KI/IJ'IaMI(/:I AB]?F o 16 °
v | [IPB, AIIPB npu yuciie npoBoJOB, 25 M i BbiLle 25 wnl u s m BB 15 ;MZH
= paBHOM TIPU YHUCIIE KU, perme mpn TIPU YHUCIIE BBE npi
% bapHOM YUCIIE KU, - PABHOM ) wnicre
© 213 4 516 |7 8] 2 3 4 | paHomM4 | > | 3 | 4 KL,
paBHOM 4
1,515 | 15| 15 |15+|20-| 20 |20
25015 | 15| 15+ (20-| 20| 20 |20 25-125+
4 [ 15| 15| 15+ | 20 | 20 [20+]|25- 25+|25+ |25+ 40+
6 | 15 |15+] 20 [20+|20+]| 25 |25 25+|25+|32-| 40+
10 | 20 |20+ | 25+ | 32-| 32- |32+ 32 32-(32+|32+| 50-
16 | 25 |25+ 32- | 32 |32+|40+ |40 32+|32+|40-| 50+
25 | 32-| 32 | 32+ |40+ | 50-| 50 | 50| 40+ |50+| 70- 70+ 32+|40+[40+| 50+
35| 32 |32+]| 40+ | 50- | 50 [50+|70-| 50- | 70-| 70- 80+ 32+|40+ 40+ | 70-
50 | 40-|40-| 50 |50+|70-| 70 |70 70+ 80+ 50+ 70
70 | 50 | 50 | 70- | 70 |70+ 80-| 80 70+ 100 50+ 70+
95 | 70- | 70- | 70+ 80+ 70-| 70+
120 70 | 70 | 80- 100- 70 80+
150 70 |70+ | 80+ 70+ 80+
185 | 80- | 80+ | 100-
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MPUJIIO’KEHUE M
ConpoTuBieHNsI HU3KOBOJbTHBIX aNNapaToB U NMPOBOAHUKOB

Tabmuna M1 — 3HaueHUs: COMPOTUBIICHUA MEPBUYHBIX OOMOTOK KaTyIICUHBIX
TpaHc(hopMaTOpPOB TOKA HaNpsbKeHUEM HIbke 1 kB

Koaddurment 3HaueHue conpoTusieHus, MOM, T TPAaHCPOPMATOPOB TOKA
TpaHchopMaIHH 1 xkmacca ToO4UHOCTH 2 k1acca TOYHOCTH
X R X R
20/5 67 42 17 19
30/5 30 20 8 8,2
40/5 17 11 4,2 4,8
50/5 11 7 2.8 3
75/5 4,8 3 1,2 1,3
100/5 1,7 2,7 0,7 0,75
150/5 1,2 0,75 0,3 0,33
200/5 0,67 0,42 0,17 0,19
300/5 0,3 0,2 0,08 0,09
400/5 0,17 0,11 0,04 0,05
500/5 0,07 0,05 0,02 0,02
600/5 u 6onee HE YYHUTHIBACTCS

Tabmuua M2 - 3HaueHus COMPOTUBIICHUI MTPOBOAOB U Kabenei

CeueHne

AKTHBHOE COITPOTUBIIEHUE
mipu 20°C >xunsl, MOM/M

WupykTuBHOE compOTUBIICHUE, MOM/M

JKHUJIBI, KaleJst ¢ MosICHOU TpeX MPOBOAOB B TPyOe, kabes ¢
v’ |amoMuHueBOIi | MenHOI OyMaskHOM PE3UHOBON UITU
M30JsIUen MOJIMBUHUJIXJIOPUIHON U30JISIUEN
1,5 - 12,3 - 0,126
2,5 12,5 7,4 0,104 0,116
4 7,81 4,63 0,095 0,107
6 5,21 3,09 0,09 0,1
10 3,12 1,84 0,073 0,099
16 1,95 1,16 0,0675 0,095
25 1,25 0,74 0,0662 0,091
35 0,894 0,53 0,0637 0,088
50 0,625 0,37 0,0625 0,085
70 0,447 0,265 0,0612 0,082
95 0,329 0,195 0,0602 0,81
120 0,261 0,154 0,0602 0,08
150 0,208 0,124 0,0596 0,079
185 0,169 0,1 0,0596 0,078
240 0,13 0,077 0,0587 0,077
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Tabmuna M3 — 3HaueHust COMPOTUBRIIEHUI MOHMKAKOMIMX TPaHC(HOPMATOPOB C
BTOpUYHBIM HanpsbkeHuem 0,4 kB

3HaueHHe CONpOTUBICHHUH, MOM

Homm- | Cxema "
HaJbHAS | COEaU- o MPAMOU HyJICBOH TOKY 0AHO(]A3HOTO
MOIIHO- | HEHHUSI U 70 MOCIIETOBATEITHOCTH TOCIICA0BATEIb- K3
CThb, kB'A| 00MOTOK HOCTH D D D
Ry, Xir Zy, Ro; Xor ry | Xy | 207
25 VIv, 4.5 154 244 287 1650 1930 1958 | 2418 | 3110
25 Y/Z, 4,7 177 243 302 73 35,4 - - -
40 VIV, 4.5 88 157 180 952 1269 1128 | 1583 | 1944
40 V/Z, 4,7 100 159 188 44 13,4 - - -
63 VIV, 4.5 52 102 114 504 873 608 | 1077 | 1237
63 V/Z, 4,7 59 105 119 28 12 - - -
100 ViV, 45 | 31,5 65 72 254 582 317 | 712 | 779
100 V/Z, 47 | 36,3 | 65,7 75 15,6 10,6 - - -
160 VIV, 4.5 16,6 | 41,7 45 151 367 184 | 450 | 486
160 /Y., 4.5 16,6 | 41,7 45 16,6 41,7 49,8 | 125 | 135
250 ViV, 4.5 9.4 27,2 | 28,7 96,5 235 115 | 289 | 311
250 /Y., 4.5 9.4 27,2 | 28,7 9,4 27,2 28,2 | 81,6 | 86,3
400 VIv, 4.5 5,5 17,1 18 55,6 149 66,6 | 183 | 195
400 /Y., 4.5 5,9 17 18 5,9 17 17,7 | 51 54
630 VIv, 5,5 3,1 13,6 14 30,2 95,8 36,4 | 123 | 128
630 /Y., 5,5 3.4 13,5 14 3,4 13,5 10,2 | 40,5 | 42
1000 VIv, 5,5 1,7 8,6 8,8 19,6 60,6 23 | 77,8 | 81
1000 /Y, 5,5 1,9 8,6 8.8 1,9 8,6 5,7 | 25,8 | 264
1600 VIv, 5,5 1 5,4 5,5 16,3 50 18,3 | 60,8 | 63,5
1600 /Y, 5,5 1,1 5,4 5,5 1,1 5,4 3,3 | 16,2 | 16,5
2500 /Y, 55 | 0,64 | 3,46 | 3,52 0,64 3,46 1,92 [10,38|10,56

I pu Mme uyanwu a | VYkazadHele B Tabnuume 3HAYEHHUS CONMPOTUBJICHHUH MACISTHBIX

TpanchOpMaTOpPOB NPUBEAEHBI K HanpsokeHno 0,4 kB.

2. Jna tpaHchOpMaTOPOB CO BTOpHUHBIM HampspkeHuem 0,23 kB nmaHHble TaOmubl cienyer
YMEHBLINTD B 3 pa3a, a Uit TpaHC(HOPMATOPOB CO BTOPUUHBIM HanpspkerneM 0,69 kB — yBennunTb

B 3 pasa.
Tabnuna M4 -3HaueHust CONPOTUBICHUI aBTOMATHYECKUX BBIKITFOUATEICH
I, A R, mOm X, MOwm I, A R, mOwm X, MOwm
50 7 4,5 600 0,41 0,13
70 3,5 2 1000 0,25 0,1
100 2,15 1,2 1600 0,14 0,08
140 1,3 0,7 2500 0,13 0,07
200 1,1 0,5 4000 0,1 0,05
400 0,65 0,17
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