A.A JlomyxuH
Hcrounnku 6ecniepeboitHOro nmutanus 6e3 CEeKpeToB

Thasa 1
JJIeKTPUYECKHE CETH U COOM JIEKTPONUTAHUS

Kak ycTpoeHa anexTpuueckas ceTh

Onekrpocranuuu Poccrn o0beinHeHbl B (peaepaibHy0 JHEPrOCHCTEMY, SIBIISIOILYIOCS
HCTOYHUKOM JJIEKTPUIECKON YHEPTHH [Tl Bcex ee moTpeduTenei. [lepenayda u pacnpenenenue
3IEKTPOIHEPTUHN OCYIIECTBISAETCS C IIOMOIIBIO BO3MYIIHBIX JIMHUH JIEKTponepeaayn,
nepeceKaronyux BCo cTpany. st yMeHbIIeHus oTeph MpH Mepeaaye dJeKTPOIHEPTHH B
JIMHUAX JJICKTpoIriepeaad NpuMEHIACTCA OUCHDb BBICOKOC HAIIPSI)KEHUEC - NE€CATKU U (qame) COTHHU
KHJIOBOJIBT.

B cuity cBoeit S5KOHOMHYHOCTH MU TIepeAade SHEPruy IPUMEHSIETCS H300peTeHHAs PyCCKUM
umkenepom M.O. Jlonuso-/106poBosIbckiM Tpexdas3Has cucTeMa MePeMEHHOTO TOKa, PH
KOTOPOH 3JIEKTPOIHEPTHs MEPEAAETCS C OMOIIBIO YETBIPEX MPOBOAOB. TpH U3 3TUX MPOBOJOB
Ha3bIBAIOTCS TUHEHHBIMH UJIN (1)3,3HI)IMI/I, a ’-ICTBCpTI:-Ii?I - HeﬁTpaﬂbHLIM MMpOBOAOM HJIK ITPOCTO
HEUTpabo.

[ToTpebuTenu 3IIEKTPOIHEPTHUH PACCUMTAHBI Ha 00JIee HU3KKE HANPSDKEHHUs, YeM HallpshKeHUe B
sHeprocucreme. [loHmKeHne HanpspKEHUS IPOU3BOIUTCS B ABa dTana. CHavana Ha
MTOHMXKAFOILEH MTO/ICTAHIINH, SIBJISIOIEHCS YaCThIO SHEPrOCUCTEMBI, HAIIPsDKEHUE TOHMKAETCS
10 6-10 kB (xknnoBonet). JlanpHelnee MOHWKEHNE HANPSDKEHUE TIPOU3BOJUTCS Ha
TpaHc(opMaTOPHBIX MOACTAHIMAX. IX 3HaKOMBIE BCeM CTaHIapTHBIE "TpaHc(opMaTOpHbIE
Oynkn" BO MHOXKECTBE pa30OpOCaHbl IO MPEANPHUATHAM U XHUIBIM MaccuBaM. [locie
TpaHc(hOPMATOPHON MOCTAHIINH HAPsSDKCHUE TTOHIKaeTes 10 220-380 B.

Hanpspkenne Mexy TUHEHHBIMU IPOBOJaMH TpeX(a3HOl CHCTEMBI IIEPEMEHHOT0 TOKa
Ha3bIBaeTCs IMHEHHbIM. HoMUHANBbHOE NelicTBYyIOIIEE 3HAUEHNE TMHEITHOTO HAMIPSKEHMS B
Poccun paBro 380 B (BonbT). Hanpshxerne MexKIy HEUTPAIbIO U JIFOOBIM U3 JIMHEHHBIX
IIPOBOAOB Ha3bBaeTcs (GasHeiM. OHO B KOPEHb U3 TPEX pa3 MEHbIIIE JIMHEHHOTO0. Ero
HOMUHaJIbHOE 3HaueHue B Poccun pasHo 220 B.

VIcTOYHMKOM TOKa JIJIsl SHEPTrOCHCTEMBI SIBISIIOTCS TpeX(a3Hble reHepaTophl IEPEMEHHOTO TOKa,
YCTaHOBJICHHBIC Ha dJIeKTpocTaHIMAX. Kaxaas n3 0OMOTOK reHepaTtopa HHIYLHPYET JMHEHHOe
HanpsbkeHre. OOMOTKH CHMMETPUYHO PACIIONOKEHEI 110 OKPYKHOCTH I'eHepaTopa.
COOTBETCTBEHHO U JIMHEIHBIC HANPSHKECHHS CABUHYTHI IPYT OTHOCHTEIBHO JApyra 1o dasze. OToT
(hazoBBIit cIBUT TTOCTOSTHEH | paBeH 120 rpamycam.
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Puc. 1. Tpexgpasznas cucmema nepemenno2o moxa

[Mocne TpaHchOpMaTOPHOH MOJCTAHIIMY HANPSDKEHHUE Yepe3 paciipeAeIuTebHbIE IUTKH U
(Ha peNpUSITUAX) pacHpee/INTEIbHbIC ITYHKTHI OCTYIAET K HOTPEOUTEISIM.

HexoTtopsie motpeduTeny (3IeKTPOABUTaTEH, TIPOMBIIUICHHOE 000pyaoBaHue, 6onbire O9BM
Y MOIIJHOE KOMMYHHUKAIIMOHHOE 000pYA0BaHUE) PACCYMTAHbI HA HETIOCPEJICTBEHHOE
HOAKIIIOYEHHE K Tpex(Pa3Ho ekTpudeckoil cetd. K HUM MoaBosITCS YyeThipe npoBoia (He
CUHTAs 3aIUTHOTO 3a3€MJICHUS).



MaitomoriHbIe TOTpeOuTeNH (TIepCOHANTFHBIE KOMITBIOTEPEI, OBITOBBIC IPUOOPEI, OPHCHAS
TEXHHUKA U T.JI.) PACCUUTAHBI HA OAHO(DA3ZHYIO 3JEKTPUIECKYIO ceTh. K HMM HoABOIAT Ba
MIPOBOAA (HE CUMTAsI 3aIIMTHOTO 3a3eMJICHNS). B mogaBsromem ynciie crydaeB OUH U3 3THX
TIPOBOJIOB - JIMHEWHBIM, a APYroi - HelTpanbHbIid. HanpskeHnue Mexay HUMU 0 CTaHAApTY
pasHo 220 B.

[IprBeeHHbIE BBIIIE ICHCTBYIOMNE 3HAUECHHS HANTPSDKCHHUS HE HCUEPITBIBAIOT MOJTHOCTHIO
rapameTphl IEKTPUUYECKOH ceTu. IlepeMeHHBII ANEKTPUUECKUI TOK XapaKTEPU3YETCs TAKXKe
gactoToil. HoMuHansHOe crangapTHOE 3HadeHne YacToTsl B Poccuu paBao 50 I' (T'epir).

PcanpHbIC 3HaUCHUS HAIIPpsKCHUA U 4aCTOThI 3JI€KTpI/I‘I€CKOI>'I CETHU KOHECYHO MOTYT OTIINYaThCA
OT HOMHUHAJIBHBIX 3HAYCHHI.

K ceTn mocTossHHO MOJIKITIOYAIOTCsI HOBBIE TIOTPEOUTENN 3JEKTPOIHEPTUH (TOK MIIM HarpysKa B
CEeTH YBEJITMUMBAETCS) MJIM OTKITIOYAIOTCS KaKHEe-THO0 OTpeOuTeNH (B pe3ysIbTaTe TOK MK
Harpyska ceTH yMeHbiaeTcs). IIpn yBenndeHnr Harpy3KH HalpspKeHNE B CETH MAAeT, a IpU
YMEHBIICHUN HATrPy3KN HANPSHKEHHE B CETH BO3PAcTaeT.

Jnst yMeHbILIeHUS BIUSIHUS I3MEHEHHsI Harpy3KH Ha HaNpsDKEHNE, Ha TTOHMDKAIOIINX
MOJICTAaHIMSIX CYILECTBYET aBTOMaTH4eCcKasi CHCTEMa peryIMpoBaHus HanpspkeHust. OHa
npenHa3HayeHa il OAIepKaHHs IIOCTOSHHOTO (B ONPENIeNICHHBIX MpeieNiax 1 ¢
OIIPEeNIeNICHHOI TOYHOCTBIO) HANIPSDKESHHS IPU H3MCHEHUH Harpy3KH B ceTH. PerynmpoBanue
OCYLIECTBIISIETCS 32 CYET NEPEKOMMYTALIMH OOMOTOK MOIIHBIX MOHIKAIOIIUX
TparchopMaToOpoOB.

YacToTa IEpeMEHHOTO TOKa 33Ja€TCsI YaCTOTOM BPAIIEHHs T€HEPATOPOB Ha ANEKTPOCTAHIIMAX.
[Tpn yBenuuennn Harpy3Ku 4acToTa CTPEMHTCS CIIETKa YMEHBIINTHCS, CHCTEMA PEryJIUPOBAHUS
IEKTPOCTAHINY YBEJINUNBAET pacxo] pabodero Tesa uyepe3 TypOuHy, U 4acTOTa BPAIICHUS
reHepaTopa BOCCTaHABIMBACTCS.

Pazymeercst H1 ofiHA cucTeMa PEryIMpoBaHus (HAPSHKEHHS WINM 9acTOTHI) HE MOXET paboTaTh
UACAITBHO, U B TFOOOM CITydae MOJIb30BaTENI0 JIEKTPUIECKON CeTH HY>KHO CMUPHUTHCS C
HEKOTOPBIMHU OTKJIOHEHUSMH XapAKTEPUCTUK CETH OT HOMHHAIBHBIX 3HAYCHHUH.

B Poccuu TpeboBaHms K KauecTBY JIEKTpHUECKOi dHepruu cranaaptuzoBanbl. [OCT 23875-88
JIacT OTIPEIeIICHU ITOKa3aTelsIM KadecTsa atekrpodaeprun, a OCT 13109-87 ycranaBnmBaet
3HAYEHMS ATUX TOKa3aTenel. DTHM CTaHIapTOM YCTAaHOBJICHBI 3HAYEHHS MTOKa3aTeIel B TOUKax
HOKIIIOYEHHS IOTPEOUTENEH 3MEeKTPOIHEPT UK. [/ OIb30BaTENS 3TO O3HAYAET, YTO OH MOXKET
TpeOOoBaTh OT SHEProcHaOKArOLIEl OpraHU3aLiK, YTOOb! YCTAHOBIEHHBIC HOPMBI COOJTIOIAINChH
HE I'7Ie-TO B 3HEPTOCHCTEME, @ HETIOCPE/ICTBEHHO B €r0 PO3ETKE.

Hawubosee Ba)KHbIC TIOKA3aTEN KAU4eCTBA AIEKTPOIHEPTUH - ATO OTKIIOHEHHUE HANPSHKECHHS OT
HOMHHAJIBHOTO 3HAYCHUsI, KOA(DPHUIUCHT HECUHYCOUAATBHOCTH HAMPSDKEHUS, OTKJIOHCHHUE
gacToThl oT 50 I'm.

CornacHo cTaHIapTy B TeUeHHE He MeHee 95 % BpeMeHH KaXIbIX CYTOK (ha3HOe HApsHKEHUE
IOJDKHO HaXoAuThes B quamazoHe 209-231 B (otknonenue 5 %), yacrora B mpeaenax 49.8-50.2
I', a KO3 PUIUEHT HECUHYCOUIATIBHOCTH HE JIOJDKEH IPEBbIMATh 5 %.

OcrayibHbIe 5 WK MEHEE MPOICHTOB BPEMEHHU KaXK/IbIX CYTOK HAMPSHKEHUE MOXKET U3MEHSITHCS
ot 198 1o 242 B (otkimonenue 10 %), gacrora ot 49.6 mo 50.4 I'i, a ko3 puruert
HECHHYCOUAATIBHOCTH JOJDKEH OBITh He 6omee 10 %. JlomyckatoTcs Takxe 6ojee CHIIbHBIE
n3MeHeHus 9acToThl: 0T 49.5 ' mo 51 ', HO 00IIas AIUTENBHOCTS TAKUX N3MEHEHUH HE
JOJDKHA TpeBhImath 90 gacoB 3a ro.

ABapHsAMH 3JEKTPOCHAOKEHIS HA3BIBAIOTCS CUTYAIlUH, KOTIa TIOKa3aTelId KauecTBa
3JIEKTPOIHEPTUN KPATKOBPEMEHHO BBIXOST 32 YCTAaHOBJICHHBIE Tpeaessl. YacToTa MOXKET
OTKJIOHATHCSA Ha 5 I'll 0T HOMMHANBHOTO 3HauYeHus. HanpskeHue MoXKeT CHUXKaThCs 10 Hy1s. B
JaJbHEHIIIEM ITOKa3aTeIN KaueCTBa JJOJDKHBI BOCCTAHABINBATHCS.

a pUCYHKe 8 mpezcTaBieHa OJI0K-CcXxeMa peaTbHOro (WIH, TI0 KpalHel Mepe, Oolee MoXoKero Ha
peansnbiit) UBII ¢ mepeximouenrem. B Hell MOSBUINCH HOBBIE 3JIEMEHTHI, 10 CPAaBHEHHUIO CO



CXEMOM, IPUIYMAHHON HAMU BO BTOPOM I1aBe.

BxomHOW GUIBTP NUMITyTBCOB U (DHIBTP HIYMOB YJIyUIIAOT ()OPMY KPHBOM HANPSDKEHUS IIPH
paborte oT sneKTpryeckoi ceTr. Cxema aHalli3a CeTH M YIPABICHHS OIIPEACIIICT MOMEHTHI
TIepeKITIoYeHUs pexknMoB paboTel MBI, cieaut 3a paspsamgoM 6ataper U BRIIOIHSACT APYTHE
moJie3HbIe (PYHKIINH.

['pymmsl moTpeduTeneit

Cornacao IIpaBunam Y ctpoiicta DnekrpoyctaHoBok (ITY3) Bce moTpedurenu
AIEKTPOIHEPTUH JICISITCS HA TPU KATCTOPHUH.

K nepBoii kaTeropuu 0THOCSTCSI OTBECTBEHHbIE NOTpeduTen. X cHabkeHHe 31eKTposHeprueit
MIPOU3BOAUTCS OT ABYX HE3aBUCMBIX UCTOYHMKOB IHUTaHUs. [Ipy ncue3HOBEHNH HAMPSDKEHUS Ha
OJITHOM M3 MCTOYHHKOB ITPOU3BOIUTCS] aBTOMAaTHUECKOE NEPEKITI0UeHIE Ha MUTaHWEe HArpy3KU OT
BTOPOT'0 HCTOYHMKA. He3aBUCHMBIMUI HCTOUHHKAMH MOTYT OBITh PacIpeleUTENbHbIC
YCTPOUCTBA JBYX 2JEKTPOCTAHLIUI WU HE CBS3aHHBIX APYT C APYroM MOJACTAHIUH.
[Nepexmovyenne NpoON3BOIUTCS aBTOMAaTHYECKUMH BBIKIIIOUaTessiMu pesepsa (ABP). Ilpu
cpabaThIBaHUHU 3THX MEXaHWYECKUX (@ MHOT/IA M THPHCTOPHBIX) TIEPEKIIoUaTenei, BpeMs
OTCYTCTBHS HAalPSDKEHHS (TIEpUOJ], B TEUEHHE KOTOPOTO HAarpy3Kka ocTaercsi 0e3
anektponuTanus) cocrasiser 10-3000 mc.

W3 nepBoii kateropuy BbLACISETCS TPYIIa 0C000 OTBETCTBEHHBIX MoTpeduTeneit. Mx
3JIEKTPONIUTAHIE IPONU3BOIUTCS OT TPEX HE3aBUCHMBIX HCTOUYHHMKOB. B kauecTBe TpeTsero
HCTOYHHKA JOITyCKAETCS MCIIOIb30BaTh AU3EIBHBIN IeHEpaTOp WM aKKyMYJIITOPHBIE OaTapen.

Ko BTOpOI#1 KaTteropun OTHOCATCSI MEHEE OTBECTBEHHBIE OTpeduTenH. X anexTpocHabxeHne
JIOJDKHO TTPOM3BOANTCS OT JIBYX HE3aBHCHUMbIX HCTOYHUKOB IHTaHus. Ho aist 3T0i KaTeropuu
noTpeduTenel 1omycTUM OoJiee INTUTENBHBIN Pa3phiB 3JCKTPONUTAHMUS, JOCTATOUHBIN JUIs
MIEPEKTIOYCHUS BPYYHYIO ONEPaTHBHBIM MEPCOHATIOM MJIM BBIC3THON aBapHitHOM Opuramoi.

Bce octanbHble MOTpeOUTENN OTHOCATCS K TPETheH KaTeropuu. Vx anekrpocHabxeHne MOXET
OCYIIECTBIIATHCS OT OJHOTO HCTOYHHUKA MTUTAHMS, P YCIOBHH, YTO MEPEPHIBEI
IEKTPOCHA0KEHHS HE PEBBIIAIOT OJHUX CYTOK. B 3TO BpeMst BKIIOUAETCsl U PEMOHT HIIH
3aMEHa BBIIEALIET0 U3 CTPOsi 000pyI0BAHMS.

K noTtpebutensM nepBoii kareropun oTHOCATCS (eiepallbHbIE U pETHOHATIBHBIE OpraHbl BIIACTH,
OospIne cTapble OaHKH, OONBHHIBI, HAYWHAS C 00JIACTHBIX, HEKOTOPBIE MPEATNPHATHS C
HETIPEPBIBHBIM I[IHKJIOM TIPOU3BOJICTBA, KPYIHBIE Y3JIbI CBA3H H T.1I.

Ko BTopoi#i kareropun norpeduTeneii OTHOCATCS OOIBHUIBI U Y3JIbI CBS3H, KPYITHBIE
TIPEATIPUATHS U IP.

3a3eMileHHe

[Ipu ycTaHOBKE IPOMBIIIJICHHOTO 000pyIOBaHHUS IS IPEIOTBPAILICHIS TOPasKEHHUS
ANEKTPHYECKUM TOKOM, IPIMEHSIETCS 3alUTHOE 3a3eMIICHHUE.

3aIIMTHBIM 323eMJICHHEM Ha3bIBACTCS IPEJHAMEPEHHOE COSANHEHHE C 3eMIICH METaNTMYeCKIX
yacTeit 000pyHoBaHus (OOBIYHO paMbl, KOPITyCa MIIM 3aIIUTHOTO KOXKyXa), HOPMaJIbHO HE
HaxoJLIMXCS O HanpsKeHueM. J{axe eciau npou3oiIeT NOBpEXACHUE JIEKTPUIECKON
W30JIALMH (M JaXKe, €CIIH IIPH 3TOM He CpaboTaloT 3aIlliTHBIe IPEIOXPAHUTENN), TO HAPSDKCHUE
Ha 3a3eMJICHHBIX 4acTsIX 000py/JoBaHus OyaeT 0e30MacHbIM, TaK KaK CONPOTHBIICHHE
3a3eMIICHHs TI0 CTaHJApTy He JIOJDKHO npeBbimath 4 Oma. [1pu opranusanum JToKambHbIX
KOMITBIOTEPHBIX CeTell peKOMEHIyeTcs elle OoJiee HU3KOE CONPOTHBIICHUE 3a3EMJICHHUS - HE
6onee 0.5-1 Oma. Bnipouem, B 3TOM citydae 3a3eMIIeHHE TIIaBHBIM 00pa30M CITy>KHUT st
YMEHBILICHHUS TIOMEX, BOSHUKAIONIHMX MPH paboTe pa3inuHOro 000pya0BaHusI.

Jlnst ycTpoiicTBa 3a3eMIIeHHUS B TPYHTE pa3MellaloT METATHYECKUE MPEAMETHI C Pa3BUTOM
MOBEPXHOCTHIO M HAJIE)KHO COCUHSIOT €T0 C LIMHON 3a3eMIICHUSL.

Panee B Poccun 115t moikimtoYeHus OBITOBBIX U OHUCHBIX IIPHOOPOB HE IPUMEHSIIOCH
3a3emiieHHe. B ObITY 1 0(ricax UCTIONB30BAINCH ABYXIIPOBOAHBIC PO3ETKH, PACCUMTAHHBIC HA
HanpspxeHue 10 250 B u Tok 10 6 A. OauH U3 KOHTAKTOB B ATOH pO3eTKE COSANHEH C
JIMHEHHBIM TPOBOJIOM TpexdazHol menu (MM, Kak TOBOPST 3JIeKTpHUKH ¢ "dazoil"), a apyroii - ¢



HEUTpPAJIBIO.

VckinroyeHue 1enanoch TOIbKO Ul MOIIHOM ObITOBOW TEXHHUKH, THIIA KyXOHHBIX IUTUT U
HEKOTOPBIX CTHPAITBHBIX MAIMH. DTH IPUOOPHI MOAKIFOYAINCH K CIICHUAIBHOM PO3eTKe ¢
3a3eMIICHHEM (KOTOPBIM YacTO CIYXKIJIa "HEUTpals" AIIeKTPUICCKOH IeTTH ).

C nosiBIICHHEM EPCOHAIBEHBIX KOMITBIOTEPOB U OOJIBIIOTO KOJIMYSCTBA UMIIOPTHOW O(pUCHON U
OBITOBOM TEXHHMKH, HAYaNIa ITUPOKO MPUMEHSTHCS PO3ETKA C PACIIOIOKCHHBIME B
nepudepuiiHOi YacTH PO3eTKU 3a3eMIISIFOLIIMMHU KOHTAKTaMU. JTa PO3ETKA PACCUUTaHA HA
Hanpspkerne 10 250 B u Tok 1o 10 A (wHOTHA 10 16 A). OOBIYHO €e Ha3hIBAIOT
"koMIbIOTepHOH", "eBponeiickoit” wim "eBpopo3eTKoi'.

B crpanax EBpoIibl IpUMEHSIIOTCSI HECKOJIBKO THITOB PO3ETOK (B YaCTHOCTH, paccMaTpuBacMast
po3eTka nmpumeHsieTcs B ['epMaHuu), U BKIFOUUTH NpUMEHsieMblii ckaxxeM B 11Beitnapuu
KOMITBIOTEP B aHIIIMICKYIO PO3ETKY TaK e HEBO3MOXKHO, KaK U B AMOHCKYI0. [ToaTOMy B
JlaNTbHENIIeM MbI OyIeM Ha3bIBaTh 3Ty PO3ETKY IIPOCTO PO3ETKOI ¢ 3a3emieHreM. OObIYHO
HMMEHHO TaKasi pO3eTKa MPUMEHSIETCS JIJIs HOAKIIIOUYEHHS KOMITBIOTEPOB U IPyroro o(hpUCHOTO
0b6opynoBaHus MOIIHOCTEIO 70 2 KBA (mHOTHA 110 3 KBA).

B Poccun daine Bcero mpuMeHseTCsl YeThIPEXIPOBOIHAS TpeX Ba3Has JIEKTPUIECKas CEeTh C
TJ1yX03a3¢MJIEHHOM HeWTpablo. HelTpanbHbli IPOBOJ B TAKOW CETH 3a3€MJIEH B HECKOJIBKUX
MecTax (Ha 3JIEeKTPOCTaHIUSIX, MOACTaHLUX, B IMHUAX JIEKTpOIIepeiay).

B anexTpuueckoi ceTH ¢ Iiyx03a3eMICHHON HENTPaibio BMECTO 3aLUTHOIO 3a3€MIICHHUS
JIOITyCKaeTCs MCIIONB30BATh 3alIUTHOE "3aHyNeHHe" - COeAMHEHHE KOPITyca YCTPOICTBa C
HEUTpaIbHBIM IPOBOJIOM (2 He ¢ 3eMJIeil). B IpOMBIIIIIEHHOCTH 3TOT BUJ 3aIIUTHI OT
TIOPaKEHUSI ANEKTPUIECKUM TOKOM SIBIISICTCS] OCHOBHBIM.

B HEKOTOpPBIX CTpaHax MPUMEHSCTCS MATUIIPOBOHAS TpexdasHas ceTh. B Heil mpoBox
3a3eMJICHHs U HeHTpasb OTAeIeHbl APYT OT Apyra. IlaTuipoBogHas cetb noposxke (Oosbie
pacxopl Ha Kabesb U ero MpoKajiKy), Ho Oosee yCToi4YrBa K moMexam, 0COOSHHO NpU paboTe
KOMIIBIOTEPHOT'0 000PYIOBaHUSL.

Kax ycTpoeHeo 060pynoBanme

DnekTpoobopy10BaHNe, N3rOTaBIMBaeMoe B Poccrn, eCTeCTBEHHO pacCUNTaHO Ha POCCUICKYIO
IIEKTPUUECKYIO CETh U 00513aHO paboTaTh NpH HanpspkeHuu oT 198 1o 242 B u gacrore ot 49.5
1o 51 I'm. Kak mpaBmiio nuana3oH HaNpspKEHUH U 9acTOT, B KOTOPOM MOXKET paboTaTth
o00opymoBaHue, eIIe HeCKOIBbKO mupe (XapakTepHsl Hanpumep 187-242 B). [ GonpmmHCTBA
paboTaroIMX OT CETH YCTPOHCTB IOMyCTHMBI H3MEHEHHS 4acTOThl Ha 2 't (wutn naske Gosee)
10 CPaBHEHHIO C HOMUHAJIBHBIM 3HAYEHUEM.

Bonpmas yacte mpumenseMoro B Poccuu opucHOTO 000pyIOBaHHS - 3TO 000PYIOBaHHUE
umioptHoe. OHO He Bcer/ia pacCYMTaHO Ha HAIM CTaHIAPTHL.

Hanpumep gacto BecTpeuaercs: 000pyaoBaHue, npeiHa3HaueHHoe Uil paboThl IpU
HOMMHANIBHOM HanpsbkeHuu 230 B u paccuutaHHOE Ha NOMYyCKAaeMbIe OTKIOHEHUS HATIPSKEHUS
10 %. Takoe 06opyIOBaHHE UMEET IIPaBO HE pabOTaTh IPH BIIOJIHE CTAHJAPTHBIX B HAlIeH
CTpaHe YCIIOBHSX.

Cy3uM nanaszoH paccMaTpHUBaeMOro 000pYAOBaHMUS JI0 KOMIIBIOTEPOB U KOMIIBIOTEPHOMH
nepudepun. Takoro poaa npruOOPHI 0OBIMHO OCHAIECHBI UMITYJILCHBIMH OJIOKAMH ITUTAHUS,
KOTOpPBIC MOTYT paboTaTh B OYCHb LINPOKOM JHAINa30He HANPSDKSHUH. DKCIIePUMEHTHI
MOKA3bIBAOT, 4TO cTanAapTHHIN [1K (CHCTEMHBIH OJIOK C OZHUM TUCKOM M AUCKOBOJAMU H
MOHHTOP) € HE CJIUIIKOM IUIOXUM OJIOKOM MHUTaHUS MOXKET paboTaTh PU OYSHb HU3KHX
HanpsbkeHnsax. He xoTenocs Obl 1aBaTh KOHKPETHBIE YHCIIA, TIOCKOJIBKY OHH KOHEYHO XKe
PpasHbIe JJIs1 Pa3HBIX KOMIIBIOTEPOB, HO MOXKHO YBEPEHHO CKa3aTh: 99 % mepcoHaIbHBIX
KOMITBIOTEPOB, NIpoJIaBaeMbIX B Poccnu, MOryT cTabuiIbHO paboTaTh pu HanpspkeHusx 170-
180 B.

[Ipn yMeHbIICHNH HANPSDKEHUSL, JUTS TTOJYYeHUs TOH e MOLIHOCTH, TpeOyeMoi Juis paboThI
KOMIBIOTEPA, UMITYJIbCHBIN OJ0K MUTaHUS MOTPeOsieT OONBIIHHA TOK. ITO 3HAUUT, YTO €T0
peCypcC Ipu MCHBIINX HAIPSKCHUAX MOKET YMCHBIINUTLCA. KpOMe TOT'0, €CJIN KOMIIBIOTEP
OCHalUICH MHOT'UMH yC’I’pOﬁCTBaMH, MNUTAaCMBbIMU OT €TO 6HOKa IIUTaHUA (}:lI/ICKaMI/I, MoJaCMaMHU U



IIp.), TO MUHAMAJIbHOE HANpsDKEHUE, IPH KOTOPOM MOXKET pab0oTaTh KOMITBIOTED, BO3PACTAET.

B Poccun mmeercs cranmapt (TOCT P 50628-93), onpenernsttommii TpeOOBaHUS K
TIEPCOHAIBHBIM KOMITBIOTEPAM I10 yCTOHYNBOCTH K 3JICKTPOMATHUTHBIM IIOMEXaM. DTOMY
CTaH/AAPTy AOJDKHBI COOTBETCTBOBATH BCE KOMITBIOTEPHI, TIPON3BOIMMBIE M UMIIOPTHPYEMBIE
B Poccun.

Komnbroteps! U nepudepuifHple YCTPOHCTBa MOAPa3ICIIFOTCS Ha IBE TPYIIIIBI B 3aBUCUMOCTH
OT YCTOHYMBOCTH K moMexaM. ['pyrimy onpeznenseT npou3BoauTeNb KoMnbiorepa. [locie
COOTBETCTBYIOIIUX UCITBITAHUNA U CepTH(UKALNH OH UMEET IIPaBO OOBSIBUTH O COOTBETCTBHU
ero kommsiotepa rpynme I i I[I TOCT P 50628-93 o ycTOWYHBOCTH K 3JIEKTPOMAarHUTHBIM
nomexam. B tabnuue npuBeneHs! mapaMeTphl AIEKTPUIECKOH CETH, KOTOPHIE JOJKHEI
BBIZIPKHBATh KOMITBIOTEPHI U IepudepuitHoe 000pyI0BaHHE B COOTBECTBHU € 3THM
CTaHJapTOM.

Tabnuya 1. Tpebosanus K Kauecmsy d1eKMpUYecKol cemu.

I'pynna

Bun BHENTHEH TOMEXH | 1I
DNEKTPOCTATHIECKHE Pa3psIbL:
- KOHTaKTHBIE 2-4 xB 4-6 xB
- BO3JyIlIHbIE 2-4 kB 4-8 kB
HaHocekyHIHbIE UMITYJIbCHBIE IOMEXHU:
- B IETSAX MUTAaHUSI 0.5 xB 1 kB
- B IIENAX BBOA-BBIBOJA 0.5 kB 0.5 kB

I[I/IHaMI/I"ICCKI/IG HU3MCHCHUS HAIIPSIKCHUA
IIUTaHUA:

154 B 1a 200 mc 154 B na 500 mc
- IPOBAJIBI HATIPSHKCHHUS

0 B na 20 mc 0 B ma 100 mc
- IPEPbIBAHUSI HATIPSDKEHUS

264 B Ha 200 mc 264 B Ha 500 mc
- BEIOPOCHI HATIPSHKCHUS

MUKpOCEKYHIHBIE UMITYJIECHI OOJIBIION SHEPTUH 500 B 1000 B
3 B/m

PanuouacToTHBIE 3JEKTPOMArHUTHBIE M1OJISI 1 B/m

COO0U 3JIEKTPOITUTAHHS

OnwucanHas B Havase IJIaBbl OaroctHast KapTHHA 3JIEKTPUIECKON CETH BCTPEUaeTcsi, KOHEUHO,
TOJILKO B KHIKKaxX. Ha camoM ziene B aiekTpruuecKkoi ceT ObIBalOT pasHoro poja coou. B
Poccun nomyunitt H3BeCTHOCTH JaHHBIE HCCIeJoBaHuH, poBeaeHHbIX B CIIIA ¢upmamu Bell
Labs u IBM.

CoriacHo nociegHeMY, KaXAbli NepCOHANBbHBIN KOMIIBIOTEP MOABEpraeTcs Bo3aeicTauo 120
HEIITATHBIX CUTYallUH C 3JIEKTPONUTAHUEM B MECSII.

ITo manubM Bell Labs B CHIA HaGrogaroTes Cieayrompe Hanbosiee 4acTo BCTPEUarOIUecs
cOoM MUTAHUS.

1. ITpoBaJibl HaNPSDKEHHUS - KPATKOBPEMEHHBIE TIOHIDKEHISI HATIPSDKCHNUS, CBSI3aHHBIE C PE3KUM
YBCJIIMYCHUECM HAIrpy3KH B CCTU B CBA3U C BKIIFOUCHUEM MOIIHBIX HOTpe6PITeJ'IeI>1, TaKHuX, KaK
MPOMBIIIICHHOE 000pYyI0BaHUE, TUQPTHI U T.1. SBNIsgeTCs HanboJIee YacTol HEeMmoaaaKkoil B
JJIEKTPUUYECKOM ceTH, BCcTpeuaeTcs B 87 % ciayuaes.

2. BBICOKOBOJIBTHBIC UMITYJIbChI - KPATKOBPEMEHHOE (Ha HAHOCCKYH/IBI HJTH €THHHUIIBI
MHKPOCEKYH/T) OUCHb CUJIBHOC YBEIUUYCHUC HATIPSIKCHHUS, CBSI3aHHOE C OJIM3KUM TPO30BBIM
Pa3psa0oM WM BKIIOYEHHEM HAIPsDKEHUs Ha MOJCTaHIuu nocie aBapun. Coctasisier 7.4 %
BCeX COOCB MHUTAHHUS.

3. IlomHOE OTKIIHOYEHUE HaMps>KECHU COTJIACHO 3TOMY HMCCJICAOBAHUIO ABJIACTCA CICACTBUEM



aBapHii, TPO30BBIX Pa3psA0B, CHIBHBIX NIEPETPy30K deKTpocTaHmu. Berpedaeres B 4.7 %
CITy4aes.

4. Cnumkom 60JTbIIOE HAINIPSHKEHUE - KPATKOBPEMEHHOE YBEIMUCHUE HANPSDKEHNUS B CETH,
CBSI3aHHOE C OTKJIFOUEHHEM MOIIHBIX oTpeduteneit. Berpeuaercs B 0.7 % cimydaes.

DTy KapTHHY BUJIUMO MOKHO CYMTATh THITMYHOH JUIsl OOJIBIIMHCTBA PAa3BUTHIX CTpaH. (3aMeTHM
B CKOOKax, 4TO M HCTOYHUKH OecriepeOoiHOTO MUTAaH!S, IIPOU3BOANMBIE B 9THX CTpaHaX, B
OOJIBIIMHCTBE CITy4yacB OPHEHTHPOBAHBI MMEHHO Ha TaKyIO MJIEKTPUUECKYIO CETh).

K coxainenuto u 3Ta KapTUHa HE BCEr/1a COOTBETCTBYET Hallel nedcTBuTebHOCTH. Pupmoit "A
u T Cucremsl" 10 3aKa3aM pa3HBIX KIMEHTOB MPOBOIIUCH 00CIICIOBAHUS IICKTPUICCKON CETH
Ha TIPEATIPUATHAX B Pa3HBIX MecTax Poccun u 3a pydexom. Kpome Toro, K HaM Takxke
MOCTyTIaja KOCBEHHAS HHPOPMAITUSI O COCTOSHIH JIEKTPHYSCKON CETH B pa3HBIX MECTax
osiBiiero CCCP. Takux o0ciaenoBaHuii ObLIO HE TAK MHOTO, YTOOBI MOYKHO OBLIO JIeJaTh
npodecCHOHANIbHBIE CTATUCTUYECKUE BBIBOJIBI, HO BCE e KOE-YTO IMPOCTO OpocaeTcs B riiasza.

Ha pManEHDE HANPAHBHAS

MaOHHKEHHO R HAMPAKEHHE

MNDELIWEHHOE HA MPAHEHWS

BblcoKoB ¢ NbTHLI A HMNYNE:

BbicOKOMACTOTHEIA WY

\ FapMoHHMECHHE HEEAHMEHHA

Puc. 2. Buowl cboes anexkmponumanust.
Hawnbomnee gacTo BcTpedaromencs: HeMmoaaaKon B AJIEKTPUIECKOM CeTH, Tak ke, kak u B CIIA,
MO>XKHO CUHUTATh ITIOHUKCHHOC HaHpﬂ)KeHI/Ie B CCTH. O}IHaKO 3TOT BUJ 06051 IIUTAHUSI BOBCC HE
TakK }IOMI/lHl/IpyeT HaJa OCTAJIbHBIMU BUIaMU C6OGB.

HauHneM ¢ Toro, 4T0 MOBBIIIIEHHOE HANPSDKEHUE B CETH BCTPEUAETCS MOYTH TaK K€ 4acTo, Kak U
MOHWKEeHHOe HanpspkeHue. [IprdaeM ams pasHeIX MecT (TOpPOAOB, paifoHOB, TIPEATIPHSITHIA)
0OBIYHO XapaKTEPCH OMPEICICHHBINA YPOBEHb HAMIPSHKCHHUS B CETU. [ 1e-TO OHO MOXKET OBITh B
OCHOBHOM IMOHUKXEHHOE, B IPYI'UX MECTaxX B OCHOBHOM HOpMAJIbHOC UJIKM B OCHOBHOM
MIOBBIIIEHHOE. JTOT YPOBEHb COXpaHAETCS NPUMEPHO OJMHAKOBHIM Bce BpeMs. Ha ero done
MIPOUCXOJAT IUKITNUECKUE U3MEHEHHSI HANPSKEHNUS, CBSI3aHHBIE C U3MEHEHUEM Harpy3KH B
JIEKTPUUYECKOM CETH.

Camblif KOPOTKHH ITUKJI H3MEHEHUS HaINlpsDKeHUs - HeBHOM. Ha puc. 3 npuBeneHs! peajbHbIe
rpaduKy U3MEHEHUs HAalpsDKEHMS B JIBYX Toukax Poccuu (OTCTOAIMIMX APYT OT Apyra Ha
MIOJITOPBI THICSIYU KMJIOMETPOB) B TEUEHHE CYTOK.

2680 T+
230 4
240 4
270 1
220 1
210 4
200 4
190 4
180 4
170 4
160

HanpAwaHHE, B

1503
1203
21113

288§ &
Bpun

e T Gy

Puc. 3. Cymounviii yuxn usmenenuss HanpsIceHus 8 cemu.
HwokHsist KprBasi Ha puc. 3 TOJIydeHa B CETH ¢ HOHIKEHHBIM HanpspkeHreM. CTaOHiIbHOEe HOUbIO
HarnpsbKeHne okoJio 215 B cHmkaeTcst ¢ HauanoM JIHS ¥ BHOBb BO3PAcTaeT BEUepoM, Korja
OOJIBIIMHCTBO MOTPEOUTENEH OTKITIOUAIOTCS.



CpenHsist KpuBas Ha puc. 3 ONy4YeHa B SJIEKTPHYECKOM CETH C MOBBIICHHBIM HAIPSHKSHUEM.
3necs HabmogaeTcs 6oee XxapakTepHas 3aBUCHMOCTD HANPSDKEHUS OT BPEMEHHU CYTOK.
CTabuipHOE HOYBIO HAIIPSDKEHNE IOHMKACTCS yTPOM, IOCTHIasi MUHUMYMa B CepeuHe
pabouero AHs, ¥ IJIABHO HAPAcTaeT K ero KOHIL.

O0a onucanHble rpaduka Moay4eHsl B paboune qHU Heaenu. Bepxuuii rpaduk Ha puc. 3
MOJIy4eH B Ipa3AHUYHbIHA J€Hb B TOM XK€ MECTe, YTO U cpelHuil rpaduk. B aTom ciydae
HaNpsDKEHUE 0CTAeTCsl CTa0WIIBHO TOBBIIIEHHBIM B TEUEHHE CYTOK.

Ecnu BKJIFOUNTE B paCCMOTPEHUE W HATIPSHKCHUE B BRIXOJHBIC JHU, TO MBI ITOTyIUM
CIEIYIOIHH MO JTUTEIFHOCTH UK M3MEHEHNS HANPSHKEHUS B SJIEKTPHUECKON CETH -
HEJIETbHBIA. BUANMO CymIeCTBYIOT IMKITBI M3MEHEHHUS HANIPSDKEHUS OOJIBbIIEH TUTEIEHOCTH
(HamprMep, TOIOBOM IIMKJI) HO OHM HAaMHU HUKOTJ]a HE OTCIIC)KUBAJIHCh.

B Poccun, u ocobenno B apyrux crpanax CHI', HaGnronaeTcs Bua cO0sl MUTAHHS COBEPIICHHO
HEU3BECTHHIN Ha 3amane. OTo HecTaOmibHas yacToTa. CaMBbIM XapaKTEpPHBIM IIPUMEPOM
apisinacek ['pysus B 1992-1994 rogax. Dueprocucrema I'py3un B 1ie10M BUANMO OBLIa OYCHD
CHJIBHO IieperpyxeHa. [103ToMy yacToTa B ceTu Moria omyckarbes 1o 42 I'm.

Camo 1o cebe N3MEHEHHE YaCTOThI HE MPEACTABISIET CYIIECTBEHHOW OMAaCHOCTH IS
000pynOBaHNs, OCHAILIEHHOTO UMITYJIbCHBIM OJIOKOM IHUTaHMS, HO OYEHb HU3Kas 4acToTa
OOBIYHO COIIPOBOXKIAETCS CHIIBHBIMU FapMOHHYECKUMH UCKAKCHUSIMH, KOTOPbIE MOTYT
OTpPHUIATENIFHO TOBIHUATE Ha pab0Ty HE TOIBKO KOMIIBIOTEPA, HO M OOJIBIIMHCTBA HCTOYHUKOB
6ecniepedoiinoro nmuranus (MBIT). Kpome toro, muorue MBI cpentero kinacca BOCIPHHUMAIOT
CUWJIbHOE IIOHMKEHUE YaCTOThI KaK aBapUUHBIN Cllydall © HAUMHAIOT pacX0J0BaTh 3apsi]
Oarapen. barapes paspspkaercst uepe3 HECKOJIBKO MUHYT U BCsl pab0Ta Ha 3TOM 3aKaHYHBAETCSl.

B Poccun nonmxkeHHas 4acToTa BCTpedaeTcs JOBOJIBHO pesiko. TeM He MeHee, naxe B MockBe
cotpyauukamu ¢pupmsl Merlin Gerin Obu1a, IO MX CJI0BaM, OJHAXIBI 3aPETHCTPUPOBaHA
yacToTa Hipke 45 ' B Hammx u3mepeHusx yactota Hike 49.5 'l He BcTpedanacs.

Emie ogHO# oTiMuuTENbHON 0c0OEHHOCTRIO Poccnu sSBISIOTCS PpUYIMHBI (M, COOTBETCTBEHHO,
KOJIMYECTBO) TIOJIHBIX OTKIIIOYCHUH HANpPsDKeHUs. ABapUH U CTUXUIHBIE O/ICTBUS,
ABJIAONIUECS MPUYMHAMU IMOJTHOT'O OTKIIOYCHHUSA HAIIPSAXKCHUA B pa3BUTHIX CTpaHax, CIIy4aroTCs
Yy Hac IpUMEPHO € TaKOM ke 4acToTOoM, 4To 1 TaM. Ho B Poccuu 3T cinyyaliHOCTH HE SBISIOTCS
€JIMHCTBEHHBIMH, U JJA)K€ [NIABHBIMU, IPUYMHAMHU MOJHOTO UCUE3HOBEHUS HanpsikeHus. CBoe
YBEPEHHOE CIIOBO TOBOPHT YEJIOBEUCCKHNA (haKTOp.

Jleno B HemocTaTKe 3HAHUMN. DIICKTPUKH, 00CTYKUBAIOIIHE O(UCHOE 3IaHIE C MHO)KECTBOM
KOMITBIOTEPOB, OOBIYHO HE MMEIOT HUKAKOTO MPEACTABICHHUS O TOM, KaKHE TOCICICTBHS UMEET
OTKITIOUCHHUE HATIPSDKCHHUS T KOMITBIOTEPOB | JaHHBIX. [103TOMY OHE BEeIyT ce0sl COBEPIIICHHO
TaK ke, kak u 20 et Haza.

[Tpu BO3HUKHOBEHHH KaKOH-THOO MPOOJIEMBI C JIEKTPOIUTAHHUEM Ha dTaXKe (HAIpuMmep,
OTKJTIOYHJICS aBTOMATUYECKUH BBIKJIIOUATENb - IPEJOXPAHUTEND ), JJIEKTPUK HAUMHAET UCKATh
ABTOMATHYCCKHI BEIKJIFOYATEIh, OTBEUYAOIIUI 32 30HY, B KOTOPOW BO3HHKIIA mpobdiiema. et
OH pa3yMeeTcs He Mo CXeMe (3TO JOJITO, 1a ¥ CXEMBI Y HEro BO3MOXKHO, WIIH CKOPEE BCETO, HET).
OH npoCTO MOCAEA0BATEIBHO OTKIIOYAET U TYT K€ BKIIIOUAET BCE aBTOMATHI HA IIUTKE U
CMOTpUT Ha pe3yJibTaT. B MOMEHT, Korja B Hy>KHOM IIOMEILLEHUH MOSBISIETCS CBET, OH CUUTAET
CBOIO MUCCHIO 3aKOHYEHHOM.

Ecimm Hy)KHLIﬁ ABTOMAT OKaXKETCA IMOCJICIHNM, TO B TCHCHUC MUHYTHI KaXXK/1as 3JICKTpOJIaMIia 1
Ka)KZ[BIﬁ KOMIBIOTEP HA 3TAKC MOABCPTHYTCA KPATKOBPEMEHHOMY (MGHCC CeKyHZ[BI)
OTKIIFOYCHUIO HAIPSIZKCHUS. HJ’I?[ OCBCHICHUA HUYCTO CTPAITHOTO HE NPOUCXOAUT, JIFOAN 00BIYHO
JaXE HE YCIICBAIOT NCIYTaThCA, OKa3aBIINUCh HA MTHOBEHUE B TEMHOTE. Ho CEKYHIHOTO
OTKIIOYCHHUS BIIOJIHE JOCTATOYHO UL MOTEPH JaHHBIX Ha KOMIIBIOTEpaX.

Oco0CHHO YacTo TaKue CiIyyau ObIBAlOT BECHOM U OCEHBIO, KOT/IAa 3aKaHYMBACTCSI WITH
HaYMHAeTCs OTONUTENBHBIA ce30H. Ecin oTomIeHre yiKe OTKITIOUMIIH WIIH ele He BKIFOYMIIH, U
BAPYT IOXOJIOJANO, TO JIIOJN PEarupyOT CTAHIAPTHO: OHU BKITFOYAOT DIICKTPUICCKHE
nozporpesateinu. Ecin anexTpudeckas ceTb CHIBHO HarpyXeHa, TO IOAKITIOYEeHHE
JTOTIOJTHUTENBHBIX (M MOIIHBIX ) TOTpeOuTeNeil MOKET HPUBECTH K CpabaTHIBAHUIO
aBTOMaTHUYECKOTO MPEAOXPaHUTEIIS. A Teleph BEpHUTECH Ha ABa a03ala Ha3asl.

Taxoit UK BKIIFOUCHHUH M OTKIIOUCHUI MOXKET B HEKOTOPBIX OpraHru3anuiax MOBTOPATHCA 11O



HECKOJIBKO Pa3 B JICHb.
B ocranpHOM 31mekTprdeckas ceth B Poccun BeneT ce0st mpuMepHo Tak ke, kak u B CHIA.

OTMeTHM ellle OJMH BUJ HCKaXKEHHUH 3JIeKTpOnHTaHus, He paccMoTpenHsbli Bell Labs. Peun
uzaeT 00 MCKaxeHUs X (GopMbl CHHYCOUIBI, CBA3aHHBIX C PA0OTON KOMITBIOTEPOB H APYTUX
HEJIMHEIHBIX Harpy3oxK.

[Ipu pabote UMIYJIBCHBIX OJIOKOB MUTAHUS B CUIIBHO MEPErpy’>KEHHOH CETH MOTYT BO3HHKATh
UCKa)KeHUs! POPMBI CHHYCOUIAIBHOTO HANPSDKEHHS. DTO MOXKET BBIPAXKATHCS B CPE3aHUN
BEPILIMHBI CHHYCOU/BI U MOSIBJICHUH T'APMOHHUK - KOJICOAHUH KPATHBIX YaCTOT. DTH UCKaXKCHUS
MOTYT ITPUBOJIUTH K HENOJIaZKaM B paboTe Jpyroro 4yBCTBUTEIBLHOTO 000PYI0BaHUS,
HanpuMep U3MEPHUTEIBHBIX IIPHOOPOB WM BHICOAITIApaTyPHI.

HckaxxeHns: GopMbl KpUBOH HANPSDKEHHS yCYTYOIISIIOTCS crienn(UUeCKUMHU CBOWCTBAMU
TpexdazHol 3TEKTPUIECKON CEeTH, M3HAYaIbHO NpeIHa3HaYEeHHOH U1t pabOThI TOJIBKO C
CHHYCOM/JaJIbHBIMU HAPSDKCHUSMH U TokaMu. Pabota koMIbioTepoB B TpexdazHon
ANEKTPHUYECKON CETH paccMOTpeHa B pazzeie "OcobeHHOCTH TpeX(pa3HbIX HCTOYHHKOB
Oecriepe0OHOTO THTaHK" TIaBHI 8.

st mroOuTtereil SMOIMOHAIBHOTO OCMBICIICHUS] HENPHUSITHOCTEH C DIIEKTPHUYECTBOM, a TAaKXKe
T€M, KTO CKJIOHEH 4acTO JKal0BaThCs Ha KAUECTBO IIEKTPUUECKOM SHEPTUU, MOXKHO
PEKOMEHI0BATh OJIMH U3 JYYIINX TEXHOJOTMYECKUX poMaHOB Aptypa Xeinu: "lleperpyska".
Uwrast ero, BBl B TCUCHUN HECKOJIBKHUX YaCOB CMOXKETE IIOCMOTPETh HA CUTYaLUIO CO CTOPOHBI
TIPOU3BOANTETISI HIICKTPOIHEPTHH.

Tabnuya 2. Buosi cOoe 31eKkmponumanust

Buz cbos

HpI/I‘{I/IHa BO3HHWKHOBCHMU Bo3MoxHBIE clIeACTBUS
OJICKTPOIIUTAHUA

[Neperpy3ku OJI0KOB HTAHHS
SNIEKTPOHHBIX MIPUOOPOB K
YMEHBIIICHUE UX pecypca.
OTxiroueHne 000pyI0BaHUSL

IleperpysxeHHas ceTb, HEyCTONUMBAsI
ITonmxenHoe paboTa cUCTEeMBI PETYIHPOBHANS

HaIlpsDKEHHUE, HaIPSKEHUS CeTH, ITOAKIIOYCHHE
N IIpU HEJOCTATOUYHOM JIJIsl ETO
IIPOBAJIBI MOTpeOUTENeH, MOIITHOCTh KOTOPBIX
paboTh! HanpsbKeHUU. Brixon u3
HaINpsKEHUS CpaBHHMA C MOITHOCTBIO y4acTKa

CTPOs MIEKTPOABUTaTENICH.

JNEKTPUUECKON CeTU
IloTepu naHHBIX B

KOMITBIOTEPAX.
HenorpysxeHHast ceTh, HEIOCTATOUHO | BBIX0m M3 CTpOst 060pyI0BaHHSL.

IToBbIrIeHHOE a¢dexTHBHAS PaOOTHI CUCTEMBI ABapuifHOE OTKIIIOYCHUE

HaIpsDKEHUE peryJMpoBaHus, OTKIIIOUEHHE MOIIHBIX (000pYJIOBaHHUS C IOTEepei
norpeduTenei JAHHBIX B KOMIIBIOTEPAX.

ATMmocdepHoe 3JIeKTpUIeCcTBO,

BKJIFOYCHHE U OTKIIOYCHHE MOIIHBIX  |BBIXOA U3 CTpOst
noTpeduTeNne, 3amyck B YYBCTBUTEIBHOTO
9KCIUIyaTalMI0 YaCTH YHEPTOCUCTEMBI  |000PYIOBAHHSI.
HOCJIC aBapuH.

BricOKOBONBTHBIE
HMITYJIbChI

COou TipY BHITTOTTHEHUN
IpOrpaMM U nepeade JaHHBIX.
HecrabmisHoe n3o00paxxenne Ha
9KpaHaX MOHUTOPOB U B
BUJICOCUCTEMAX.

BrurtoueHne 1 OTKIIIOYSHHE MOIITHBIX
DJeKTpuYecKuii  moTpeburenei. Baumuoe BiusiHuIe
mym paboTaroux HenoaaaeKy
3JIEKTPOIIPUOOPOB.

CpabatbIBaHHE TIpEIOXPaHUTENICH TIPH
[TonHoe oTKIFOUCHNE [TIepeTpy3Kax, HeMpo(eccHoHaIbHbIE
HaNpsDKEeHHS JEUCTBHS TIEpecoHala, aBapuy Ha
JIMHUSIX 3JIEKTpoIepeaady.

Ilotepu nanubix. Ha ouens
CTapBIX KOMITBIOTEPaX - BEIXOJ
U3 CTPOSI JKECTKHUX TUCKOB.

3Han/ITaHLHyIO JOJII0 HAIrpy3KH CETU

COCTaBJISIOT HEJIMHEHHEIE [Momexwu ipu padote
MOTPeOUTENTH, OCHATIICHHBIC YyBCTBUTEIHFHOTO
TI'apmonunueckue
HCKAKCHMSL MMIYJIBCHBIMH OJTIOKAMH TTUTAHUS obopynoBaHus (pamuo u
(KOMIBIOTEPBI, KOMMYHHUKAI[HOHHOE | TEJICBU3MOHHBIE CUCTEMBI,
HaTPSHKCHUS
obopynosanne). HempaBuisHO U3MEPUTENIbHBIE KOMITJICKCHI 1

CIPOEKTHPOBaHA 3JICKTPUYECKasi CeTh, |T.J.)
paboratoias ¢ HeMTUHEHHBIMU



Harpy3KamH, IeperpyxeH
HEUTpaJIbHBINA IPOBOJ,.

[eperpes TpanchopMaTopoB.
JI7151 KOMIIBIOTEPOB CaMoO IO
cebe U3MEHECHUE YaCTOTHI HE

HecrabunpHass  |CuibHas meperpyska SHEprocuCcTeMBbI B cTpamrHo. HectaOunbHas

4yacToTa uenom. [Toreps yrnpaBiieHUs] CHCTEMOM. ' 9acTOTA SIBIISCTCS JTYYIIITUM

WHAUKATOPOM HETPaBUILHOU
PpaboTHI SHEPTOCUCTEMBI WA €€
CYILIECTBEHHOM YacTH.

[leperpysku

ITonpobyem ciierka CHCTEMaTU3UPOBATh yXKe CKa3aHHOE OTHOCHTEIBHO M3MEHEHHUS Harpy3KH B
CeTH.

[Meperpy3ku (T.€. cuTyanuu, KOria TOK B CETH BbIIIE HOMHHAIBHOTO MJIH TIPEIEITBHO
JOIYCTUMOTO JUIsl Y4acTKa 3JIEKTPHUECKOI CETH) MOTYT MPOUCXOJUTh HA Pa3HBIX YPOBHSIX
CHCTEMBI dJIeKTpocHa0keHUst. COOTBETCTBEHHO Pa3HBIE U MOCIESICTBHA.

JlokanbHast meperpysKa - 3TO Ieperpy3ka CeTH Ha yJacTKe OT moTpedureneii 1o Onmmkaifiero
aBTOMAaTHUYECKOTO NpefoxpaHuTes. Ileperpy3ku Ha y4acTKE CETH MOTYT BBI3bIBATh
cpabaTbIBaHHE ITOTO NMPETOXPAHUTEIIS U, CIICIOBATENIBHO, JIOKAIFHOE OTKIIIOUCHHUE
HaIpsDKEHUSI.

MecrHas ieperpy3ka BO3HUKAET, €CIIU IeperpyKeHa BCs JIMHUS OT OTpeduTene 10
MOHIKAOIIEro Tpanchopmaropa. [IpoUcXoanT CHIKEHNE HATIPSDKCHUS B ceTH. [IpH CHITBHBIX
meperpy3kax M BBIXOZIE U3 CTPOS JIOKAIBHBIX CHCTEM 3allIUThI, BO3MOKHO CpabaTsiBaHHE
CHCTEMBI 3aIllUTHI TIOICTAHITHHN, TAKXKE COPOBOKIAEMOE BPEMEHHBIM TTOJHBIM OTKITIOYECHHEM
HaNpPsLKEHUs. DTO OTKITIOYEHHE PACTIPOCTPAHSIETCS Ha BCEX MOTPEOMTENCH, IMUTAEMBIX OT 3TOIO
Tpanchopmaropa.

O01mas neperpy3ka BO3HHUKAET, €CIIU NepeTpykeHa BCsl SJHEPTOCUCTEMA HIIH CYLICCTBEHHAS ee
4acTb. B 3TOM citydyae, HOMUMO CHIKEHHS HANIPSDKEHHUS MOXKET MIPOUCXOINUTH M yMCHBILCHUE
YaCTOThl CHHYCOUIAILHOTO HanpsbkeHust. [Ipu riry0okux o0Iux neperpyskax BO3MOKHO
cpabaThIBaHKE 3AIUTHI HA JIEKTPOCTAHIIUU U OTKIIIOUCHNE HAIPSDKEHN B CUCTEME B 1iesoM. B
Poccun neperpy3ku Takoro pojia He BCTPEYaroTCs WK BCTPEYaloTCst KpaliHe peako. OCHOBHBIM
MIPEISITCTBUEM U1l BOSHUKHOBEHUS TAKOW MEPErpy3KH SBIISICTCS TPaMOTHOE yIIpaBiIeHUE
Y4acTKOM SHEProCHCTEMBI (BpEeMEHHOE, B TOM YHCIIE IIJIaHOBOE, OTKJIIOYEHHE YaCTH
rotpeduTeneil 1 Apyrue crnocoObl YMEHbIICHHST HATPY3KH).

Krnaccuyeckum cirydaeM oOIIeH meperpy3Ku SBISETCS IIIMPOKO M3BECTHBIN ClTydaii,
MPOU30LIEAIINI B HLm—ﬁopKe MONITOpa JCCATUIICTHS Hazal. B pasrap pabouero nHs u3-3a
aBapHy Ha OJTHOW U3 MOACTaHIMNA TOPO/ia, BCe MUTAEMBbIC CFO MTOTPEOUTEIN OBLTH OTKJIFOUYCHEI.
ABTOMaTu4eckasi ccTeMa yrnpaBJeHHsI SHEPrOCUCTEMON HEMEIJICHHO BOCCTAHOBMIIA [TUTaHUE
moTpeOuTeNeH, MOIKITIOYNB MX K IpyruM noactanwsiM. OHa U3 MOACTaHINH OblIa HATpyXKeHa
MOYTH MOJIHOCTHIO, HE BbIIEpIKajia IONOJHUTENBbHON Harpy3Ku U OTKIIouniacs. Ee
MOTPeOUTENH ONATh OBUIM ABTOMATHYECKH PacpeieIeHbl MEXKIY APYTHMHU TOACTAHIISIMU.
Hayvanacek nenHas peakuus OTKIFOYEHHU MTOACTaHLUHI, OXBaTUBILAsA BeCb MaHX3TT3H - AE€JI0BOU
uentp Hero-Mopka. Pe3ynsTaToM Melkoii aBapuy B COYETAHHH C HEIOPABGOTAHHOM CHCTEMOI
YIPABJICHUS W HEJIOCTATOYHOMN BBIYYKOH JUCIICTUCPOB OBLIO MOTPYKEHUE BO ThMY O(HUCOB
COTECH KpyMHEHIuMX Gupm Mupa.

CoBepiIeHHO OCOOEHHBIM CITydaeM IEeperpy3KH SBIISETCS BpeMEHHas Ieperpy3Ka, CBsI3aHHas Co
CTapTOBBIMH TOKaMH, BO3HUKAIOLIMMH TIPH 3aIlyCKe IOUTH Jitoboro o6opynoBanus. CTapToBbIH
TOK MOJKET IPEBHIILIATh HOMHHAIBHBIH TOK OTPEOJICHHS DIIEKTPHYECKOro IpUOopa B eUHHUIIbI,
JIECSITKH U (K CYACThIO OYEHb PEJIKO) B COTHH pa3. B 3aBUCHMOCTH OT BEIMYHHBI CTAPTOBOTO
TOKa, BpEMEHHasl TIeperpy3Kka MOXKET paclpOoCTPaHUTHCS Ha OONBIINI MIIM MEHBILINHA y4acTOK
cetu. Yaie Bcero BKIIOUCHHE 000pPYJOBAHMS BHI3BIBACT MECTHBIE TIEPETPy3KH, HO H3BECTHEI
Cllydau, KOT/Jla BKIIOUEHHE OJTHOIO OYEHb MOIIHOI'O arperara BbI3bIBAE€T NEPErpy3Ky
SHEProCUCTEMBI LIEJIONH CTPaHBI.

Hanpumep, B MOHrosmu ectb KpyIHOe ropHOOOOTaTUTENBHOE MPpeanpusiTie "DpadHaT",
ObIBIIAs "'CTpOiiKa colmanm3Ma’, a ceifiyac COBMECTHOE MOHTOJIECKO-POCCUICKOE MPEANIPHUSTHE.
OT0 npennpusTre IBISIETCS KPYIHEHIINM B CTpaHe U MOoTpedIsieT IPUMEPHO TPETh Beel



MOHTOJILCOH 3IEKTpOIHeprud (cooTBeTcTBeHHO puMepHo 120 u 300 MBT). OcHOBOI
TEXHOJIOTUYECKOT0 MPOIIECCa SBIIAIOTCS [IAPOBBIC MENIBHUIIBI, IEPEMATIBIBAIOLIIE YLy B
MEJKYIO IIbUTh. bapaban Takoi METbHHUIIBI HMEET TUaMeTp 6 METPOB M JAJIHHY OKOJIO 18 MeTpoB.
DJIeKTPOIBUTATEIb, KOTOPBIA KPYTHT OapadaH - TOXKE He MaJICHbKUH - ero MOIIHOCTh 5 MBT.

MenbHu1p! paboTaOT KPYTIOCYTOYHO, MECSIIbl HarposeT. Kaxknas ocraHoBKa Juis
MPOPUITAKTUIECKOTO pEMOHTA (MITH, HA00OPOT, BKIIIOYCHHE) - KPYITHOE COOBITHE,
IUTAHUPYIOIEECs 3@ MHOTO MECSLEB. JIeno B TOM, 4TO JBUTaTeNb MEIbHHIIBI 3AITyCKACTCS IO,
Harpy3koi (Hy>HO ITPeo/I0JIeTh OTPOMHYI0O HHEPLIUIO OapabaHa), U CTapTOBBIE TOKU MOTYT
IpeBbIaTh HOMHHANBHEIE B 10 pa3. A 50 MBT - 3to noutu 20 % 0T MOIITHOCTH
SHeprocucTeMsl MOHTOIMH. YTIpaBIsieMbli 3allyck (HampuMep ¢ MOMOIIBI0 THPHCTOPHOTO
MIPUBO/IAa) TAKOTO JBUTATENS ITOKa HEBO3MOXKEH - CIIMIIIKOM OOJIbIIast MOITHOCTb.

OnHaXbl MHE JI0BEJIOCH C OCHMIIIOrpadoM B pyKax CIeAnTh 3a TaKUM 3arryckoM. OH mpoien
OuYEHb YAA4YHO - HaNpshKeHUe (BUAMMO IO Beell cTpaHe) mpocerno Beero Ha 12 BonbT. Ckasanochk
BPEMEHHOE MOAKIIOUEHUE IHEPTOCUCTEMBI MOHTOJIMU K POCCUICKOM - 4acTh TUKOBOM
Harpy3ku B3su10 Ha ce0st IpkyTckaHepro.

B Tpex¢a3zHoii ceTn, Harpy>KeHHOW B OCHOBHOM KOMITBIOTEPAMH, MOXKET BO3HHUKATH €11 OANH
BU/JI TIEPETPY3KH: TIEperpy3Ka HEHTPaIbHOTO IPOBO/Ia U3-3a UCKAXKEHHOH (pOpMBbI KPUBOI TOKA
Harpy3ku. Ero ocoOeHHas onmacHOCTh 00yCIOBIICHA B OCHOBHOM TEM, YTO HE MOXKET OBITh
oOHapy»keHa OOBIYHBIMH IIUTOBBIMHU ITPUOOPAMH M ITOYTH BCETJIa OCTAETCS HE3aMEUEeHHOM, a
TaK)Ke OTCYTCTBHEM MPENOXPAHUTENEH HA HEUTPATIbHOM NIPOBOJIE.

HeliTpanbHblii IpoBOJ

)74 BHBIM IIPOBOJI B TpeX(ha3HOM CHUCTEME ITIEPEMEHHOI0 TOKA BHITIOJHACT OUCHb BAXKH
Hetitpan 0BO exda3HoM cucTeMe IIepEMEHHOI0 TOKA OJIHSIET OYe a 0
¢bynkuuo. OH CIyUT JUisl BBIpaBHUBaHUs (ha3HbIX HANPSHKEHHH BO Beex Tpex (azax mnpu
pa3HbIX Harpyskax (a3 (Wi, Kak TOBOPST IEKTPUKH, - epekoce (Bas).

B ciryuae oOpbiBa HEHTPaIbHOIO MPOBO/IA MPU HEOJMHAKOBBIX HArpy3kax B ¢azax (a3Hbie
HanpsbKeHus: Oy ayT pasnuuHbiMH. B dazax ¢ 6onplioit Harpy3koi (MEHBIINM COMPOTHUBICHHEM )
HarnpsbkeHue OyJieT HHKe HOpMalIbHOTO, Iake eciu 3Ta (a3a oueHb Aajieka oT neperpy3ku. B
(ha3ax ¢ MEHbIIICH HArpy3Koil (OOJBIINM COTPOTHUBIICHHEM ) HAMTPSDKEHUSI CTAHET BBIIIC
HOPMAJILHOTO.

Oco0EHHO OMAacHBIM SBIISETCS KOPOTKOE 3aMBIKaHHE MOCIIE 0OpBIBA HEHTPAIBEHOTO IIPOBOAA.
IIpu 3TOM HanpsHKEHHE HAa OCTABLIMXCS HE3aKOPOUYEHHBIMH (ha3aMu BO3PACTAET B KOPEHb M3
Tpex pa3 (¢ HopmanbHbix 220 B 10 380 B). J{ns uckimoueHus oOpbiBa Ha HEHTPaIbLHOM IPOBOJIE
HE yCTaHABJIMBAIOT MIPEJAOXPaHUTEINICH U BBIKIIIOYATENeH. DTOT BUJL cOOs 3JICKTPOIIMTAHUS
SIBJIIETCS] OTHUM M3 CaMBIX OMACHBIX, HO IIPU MIPABUIBHOM IIPOEKTUPOBAHUH U SKCIUTyaTaIluH
JJIEKTPUYECKON CETH WM CUCTEMBI OecTiepeO0iHOTr0 MMTaHUsI BCTPEUaeTCsl OUCHb PEAKO.

B Poccun npumMensieTcst 4eThIpeXxnpoBoaHas TpexdasHas anexTpuueckas cetb. OHa eme
Ha3bIBAETCS JEKTPUUECKOM CEThIO € TTyX0-3a3eMJICHHON HeHTpaiblo. 32 ’TUMHU CIIOBAMU
CKpPBIBAETCS BIIOJIHE TPOCTON (aKT: HEUTPAJILHBIH IPOBOJI HA TTOICTAHIMHN 3a3€MJICH
MIPaKTHYECKH HE TOJIBKO BBINOJIHSAET CBOIO (QYHKIHIO ""cuMMeTpupoBaHus" TpexdasHoii ceTH, HO
U UCTIOJIb3YETCA KaK 3alUTHOE 3a3€MJICHUE.

B EBpone 00b14HO IpUMEHSIeTCS ISATH-TIPOBOAHAS dNIEKTpUYecKas ceThb. B Takoit
JNIEKTPUYECKON CeTH MMEETCs OTIENBHBIH (TIATHII) IPOBOJ 3a3€MIICHHSI M HEMTPaIbHBIN IIPOBOJ
BBINOJIHSET TOJbKO OAHY (yHKIHi0. KcraTu ckas3ars, Bee 3anaanbie Tpexdasnsie MBIT
IpeJHa3HaueHb! ISl UCIOIb30BAHUS UIMEHHO C TaKOH IEKTPHUUECKON CEThIO.

HeiitpanbHblii mpoBoj paccuuTal Ha 3(Q(EKTHBHYIO0 KOMIICHCAIINIO TOKOB B pa3HbIX (azax B
Cllyyae CHHYCOMJIaJIbHBIX TOKOB B TpeX(ha3Hoi ayekTpuueckoii cetr. Ecii B aieKTpHyecKyro
CeTh BKJIIOYEHO MHOTO KOMITBIOTEPOB, TO (JOpMa KPHBOH TOKa HCKaxkaeTcst U 3P PEeKTHBHOCT
paboThI HEUTPATLHOTO MPOBO/IA PE3KO CHIKaETCsl. [Ipr 3TOM BO3MOXKHEI OITACHBIE TIEPErPY3KH
HEHTpaILHOTO MPOBOJIA U UCKaXKeHUs (popMbI KpuBoi HanpspkeHus. [TompobHee 06 3ToM
pacckaszaHo B IiaBe 8.



THnbl HCTOYHUKOB OecnepedoHOTr0 MUTAHUS

[epBoe u camoe TIaBHOE Ha3HAUCHNE HCTOYHHKA OecriepeOOHHOTo MUTaH!s - 00eCTIeUnTh
IEKTPONTUTAHHE KOMIBIOTEPHON CHCTEMBI HIIHM APYTOTro 000PYIOBAHUS B TO BpeMs, KOTJa
JIEKTPUYECKas CETh 110 KAKNUM-TO IIPUYMHAM HE MOJKET 3TO JenaTh. Bo Bpems Takoro coos
anekTpuueckoil cetn MUBII nuTaeTcst caM 1 MUTAET HArpy3Ky 3a CUET YHEPIHH, HAKOIUIEHHOM
€ro aKKyMyJIATOPHOH OaTapeei.

Kaxxaplii yesnoBek, CTAIKUBAIOLIMICS ¢ KOMIBIOTEPAMH, PAHO WK NO3AHO Y3HAET O
BEJIMKOJICTTHOH uiee OecriepeOoHOTO MUTaHus KOMITBIOTEepoB. Ecii 3TOT 4enmoBek nmeer
WHXCHEPHOE 00pa30BaHKE M TBOPUYECKYIO KHJIKY, OH HEMEIJICHHO HaUWHAET H300peTaTh
"Berocunen", IpUAyMBIBasi, Kak ObI MOXKHO OBLTO CAETATh Takyro MTyKy. Kak nmpasuio, qroan
B 3TOH CHTYyallM¥ NPUIYMBIBAIOT OJHY U TY )K€ CXeMy, KOTOpasi UM KaXeTcsi Hanbosiee
€CTECTBEHHOH M MPOCTOH. JTa cxema TPaJUINOHHO HA3bIBAECTCS CXEMOH C JBOWHBIM
peoOpa3oBaHUEM SHEPTHH.

MBI ¢ nBoitHEIM peoOpazoBaHueM sHepruH (aHri. - Double conversion UPS)

OcCHOBHas HJest TOH CXEMBI IEUCTBUTENLHO OUeHb NpocTa. KoMnbroTep nuTaercst oT ceTu
mepeMeHHOro Toka. 3HauuT Ha Bbrxojae MBI momkeH BeaBaTh nepeMeHHBIN TOK. 1 Ha BXoze
UBII Toxe nomkeH MoTpedIsATh TEPEMEHHBIH TOK, MOCKOIBKY OH ITUTAETCS OT TOHU JKe
anexrpuueckor cetu. Ho BayTpu UBII (Te-to B cepenke) JOHKHO OBITH MOCTOSHHOE
HaIpsDKEHUE, TIOTOMY YTO OHO HEOOXOAMMO IUIs IUTaHUs aKKyMYJIAITOPHOH OaTapen.

Brinpamurans iMeRpTOR
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Puc. 4. UBII ¢ 0sotinbim npeobpazosanuem dHepeuu.
TaxuM 06pa3oM MBI OJTydaeM HaIly MEPBYIO CXEMY HCTOUYHHUKA OecriepeOOHHOTo MTUTaHM!s.
Bcest momHOCTB, otpebinsiemast IBIT ot cetn, cHauana npeoOpa3yeTcst U3 IEpEMEHHOT0 TOKa B
MIOCTOSTHHBIN ¢ MOMOLIBIO BeIpsimuTelist. [locie aToro B neficTBre BCTynaeT npeodpa3oBarenb
ITOCTOSTHHOTO TOKA B TICPEMEHHEIN - HHBEPTOP, obecrieunBaronmii Ha Berxoe MBI
HE0OX0JMMOE TTIEPEMEHHOE HAIPSHKEHHE.

AKKyMyIsiTOpHast Oarapest, Kak el ¥ OJI0’KEHO, HaXOMUTCS B IIETIH ITOCTOSTHHOTO TOKA, MEXKILY
BBINPSIMUTEIEM U UHBEPTOpOM. Eciii B ceTu HopMalibHOE HaIpsKEHHE, BBIXOAHOTO TOKa
BBINPSIMUTEINS XBaTaeT JuIs paboThl HHBEPTOPA U JUIA TTo13apaaa 6aTapen.

Korzaa HarpspkeHHe B CETH CTAHOBUTCS TAKMM MaJIEHBKHM, YTO BBIIPSIMUTEND YK€ HE MOXKET
o0ecIeunTh NOJHOLCHHYI0 PaboTy HHBEPTOPA, aKKyMYJISITOpHast OaTapest 3aMeHsIeT
BBINPSIMUTENb U TUTAET HHBEPTOP TPEOYIOIMMCS €My ITOCTOSTHHBIM TOKOM. MIHBepTOp, B CBOIO
ouepesip, MPOIOIDKAET, KaK HU B 4YeM HHU OBIBAJIO, II0/1aBaTh HAMPSIKEHHE K KOMIBIOTEPY.

Ho 3amena BoinpsiMuTenst 6arapeel He COBCEM IIOJIHOIIEHHA: OaTapesi MOXKET IIUTaTh HHBEPTOP
TOJIbKO OTPaHUYEHHOE BPEMs, KOTOPOE 3aBUCUT OT HAKOIJIEHHOTO €10 3aps/ia U MOLTHOCTH
KOMIBIOTEpHOH cucTeMsl. Kax npaBuiio, 370 BpeMst UCUUCIISIETCS MUHYTaMU UITH JECSITKaMU
MHHYT.

[Mpunymannas namu cxema MBI TpaguiimoHHo Ha3biBaeTcs (0 MOHATHBIM TETIEPh IPHYMHAM)
CXeMOH ¢ IBOMHBIM npeoOpazoBanueM sHepruu. OHa u3obpakeHa Ha puc. 4. Ota cxema (Toxe
TPaIUIIIOHHO) HA3EIBACTCS CIIle CXeMOil on-line (0H NaifH). DTOT aHTIMICKUHN, HIIH, BEPHEE,
aMEpHUKaHCKHH, TEPMHH IUIOXO0 MOIaeTCs epeBoy. bykBansHo on-line o3Hauaer Heyro,
TIOCTOSTHHO TTOJIKJIFOYEHHOE K CETH.

Kak Mbl yBUIUM fajblie, He TOJIBKO CXeMa C JBOMHBIM IIpeoOpa3oBaHNEM YHEPTHH IIPETEHYET
Ha [TIOYEeTHOE B KOMITBIOTEPHBIX Kpyrax 3BaHue on-line. [loaTomy B nanpHeiimeM s mocraparoch
HE 37I0yNOTPeOIATh 3ITUM TepMHUHOM U Oyay Ha3bsiBaTh MBII 110 X XapaKTepHBIM CXEMHBIM



OTIIMYHUAM.

Cospemennsie MBII ¢ nBoitHBIM peoOpa3oBaHUEM SHEPTHH OCTPOCHBI HAMHOTO CITOJKHEE
puAyMaHHOH Hamu cxeMbl. [TonxpoOHee 0 HUX MBI IOTOBOPUM B TJIaBe, MOCBAIICHHON 3THM
YCTpOMCTBaM.

Bo3MO0HO BBI yKe 3aMETHIIN OJIHO XapakTepHoe cBorcTBO 3T0M cxembl UBII, koTopoe, B
3aBUCHMOCTH OT TOYKH 3PEHHS, MO’KHO CUMTATh HEJOCTATKOM HJIM perMyIiecTBoM. Pedb uier
0 TOM, 4T0 Hamnbosee BaxHble yacTu MBII - BRIIpAMHUTENs ¥ MHBEPTOP MHTEHCHBHO paboTaloT
Jla’ke TOT/a, KOT/Ia B CETH €CTh BIIOJHE HOPMaJIbHOE HANPSDKEHNE, OT KOTOPOTO MOT OBl
MUTATHCS Balll KOMITBIOTEP. DTO BUAUMO IIPUBOANT K YMEHBIIECHHIO pecypca 3tux yacrteit UBII,
YCIIOKHEHHIO CXEMBI 1 OeCToIe3HOMY pacxoay 3Hepruu (Benpb cronponentHoro KITJI ve
ObIBaeT).

-He 6ena - ckaxkeM Mbl, 1 IpUAyMaeM IPYyTyIO CXeMy HCTOYHHKA OecriepeOoifHOro muTaHusl.

WBII ¢ nepexiroueHneM (anri. - standby UPS wmu off-line UPS)

[TomeITaeMcst NCTIONB30BATH MTPUSATHBIE MOMEHTHI, KOT/1a HAIPSKEHHUE B 3JIEKTPUIECKON CETH
"HopManbHOe" (He pa3dupasich celvac, 4YTo ATO 3HAYMT). B 3TO BpeMsi KOMITBIOTEP MOKHO
HaIpsIMYIO ITUTATh OT HJIEKTPUUECKOM CETH, He Tepsisi SHEPTHIO Ha J[Ba HE HYXXHBIX ceifuac
peoOpa3oBaHus. A HHBEPTOP MBI 3aIlyCTHM B MOMEHT cOOSI 3JIEKTPUIECKOn ceTH (Koraa
HaIpsDKeHHE NepecTaHeT ObITh "HOpMalbHEIM"), M OH OyJeT paboraTh oT Oarapeu.

Peanuzyroras 3Ty uer cxema u300pakeHa Ha puc. S.
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Puc. 5. UBII c nepekntouenuem
Korpa B cetn HopManbHOE HanpsbkeHHe, KoMmmbloTep (1 apyras Harpyska UBIT) paboraet
HETIOCPEICTBEHHO OT CETH. B 3T0 BpeMst MaJIOMOIIIHEINA BHINIPSIMHUTENb OA3apsDKaeT 6atapero
WBII. Ecnu HanpshkeHne CTaHOBHUTCS "HEHOPMAJIbHBIM" WJIH COBCEM HMCU€3aeT, TIOKa3aHHBINA Ha
cXeMe IepeKitouaTesb cpadbaThIBaeT, BKIrouaeTcst nHBeptop, 1 MBIl HaunHaer nutath
Harpy3Ky OT cBoel OaTapewu.

TETANEA

WBII ¢ nepexmouennem nmeeT Boicokuit KITJI, mockonsKy mpu HOpMalbHO# paboTe
MOTPEOIISIET TOJNBKO YHEPTHI0, HEOOXOJUMYIO ISl TIUTAHUsI CBOECH CXEMBI U, eciu OaTapes
paspsbkeHa, TO AJIs ee moa3apsia.

O Ipyrux NpenMyInecTBax, a TAKKe O MHOIOYHCICHHBIX HEJJOCTATKaX, KOTOpbIE (KaK U BCE HA
cete) umeet MBI ¢ nepexiroueHreM, Mbl IOAPOOHO TIOTOBOPUM B COOTBETCTBYIOIIICH TI1aBe.

MoskeT OBITH CaMBIM CEPBE3HBIM U3 HEIOCTATKOB SBJISIETCS TO, YTO TpH nepekmtodennu MBI ¢
pexrMa paboThI OT OaTapen Ha pekuM paboTHI OT ceTH, Ha Beixozae VBII MoryT Bo3HHKATh
CKauKy HanpspkeHus. [1pu HeOmaronpusaTHOH (a3e HANPSHKCHUS B MOMEHT NEPEKITIOUESHUS
0JI0K IUTaHKS KOMIBIOTEPA HE CMOXKET X IIOTaCUTh. B 3TOM cityuae Ha 4yBCTBUTEIBHBIX
AJIEKTPOHHBIX KOMIOHEHTaX KOMIIbIOTEPA BO3HUKAIOT UMITYJIbCHBIE HanpshkeHust. Camu 1o
ce0e OHM HE OIaCHBI, HO B COUETaHHH C JPYTHMMH TIOMEXaMH B IIPUHLUIIE MOTYT OBbITh
MIPUYMHOM c00s1 TpH paboTe KOMIBIOTEPA.

VY ckauk000pa3HOro M3MEHEHUs HAIIPSHKEHNS HECKOJIBKO PUYHH.

Bo Bpems paboTsl oT OaTapen, HanpspkeHue Ha Beixoze VBII ¢ mepexmoueHnemM
HECHHYCOHUIAJIbHOE (OHO MMEET BUJI YEPEAYIOIIUXCSI IPAMOYTOIbHBIM UMITYJIBCOB C MAy3aMH).

Bo Bpems nepexiroueHus (KOTOpoe 3aHuMaeT oT 2 10 20 MIIDTHCEKYHT A7 pa3HBIX MoIenen
WBI]) ra Beixoge UBIT orcyTcTByeT HampspkeHune. ClieJoBaTeNbHO, IMEETCsI HeOObIIOH



pa3pbIB B HANPSHKEHHUH, ITUTAIOIIEM KOMITBIOTED.

[ourn enunacTBeHHas ¢ynkuus UBII ¢ nepexirodeHneM - moaaepxanue paboTel KOMITBIOTEPA,
KOTZIa B CETH HeT HanpshkeHust. Ho oH He MoxeT 3()(eKTHBHO B3aMMO/ICHCTBOBATH C
JIEKTPUYECKOHN CEThIO U CIEANTH 32 OTCYTCTBHEM MCKaXKEHHI CETEBOTO HANPSDKEHHMS, a TAKKE
pEerynnpoBaTh HAPsKEHHUE, KOTja OHO CTAHOBUTCS CIHIIKOM MaJ€HBKHM HITH Yepecdyp
6oaBIINM.

Hairum 0TBETOM Ha 3Ty HENPHUATHOCTD Oy T ciieayromas cxema. OHa Tak U Ha3bIBACTCS:
WBII, B3aumopenicTByOmuii ¢ cetbio (aHri. - Line Interactive UPS).

MBI, B3aumoeicTByrOIU ¢ ceThio (anri. - Line Interactive UPS)

Vrpomiennas 6mok-cxema MBI, B3anMoIeHCTBYIOINIETO ¢ CEThIO, TPEICTABICHA Ha PHC. 6.

Ecmu pazobpatbcsi, oHa 0ueHb IMOX0’Ka Ha IMpeAIIeCTBYIOMYo cxemy. [lepekmogarens
nepeexan Ommxe K BXoxy, mHBepTop 3Toro MBIl mocrossHHO moakiroueH K Harpy3ke. Kpome
TOTO, B Hallleil HOBOM cXeMe MOSIBHJICS aBToTpanchopmarop. YUecTHO roBops, OH, KaK MMPABUIIO
ecthb 1 B UBII ¢ nepexntouenuem, Ho juis UBII, B3aumMoaelicTBYOIIETrO ¢ CEThIO, €T0 HATNUKe
MNPUHOUITHATIBHO.

VY atoro aBroTpaHchopmMaTopa ecTh JOMOIHUTEIbHbIE OTBOABI, K KOTOPHIM MOXET OBbITh
MOJIKJIFOUeHa Harpyska mpu pabore UBII ot cetu. B pe3ynbraTte Hanpspkenue Ha Boixoje VBIT
WHOTIa CTAHOBUTCS HE TAKUM, KakK Ha Bxojie. C MOMOIIBI0 aBTOTpaHChOpMaTOpa ¢ OTBOAAMHU
UBII perynupyet HarpsbkeHue (YBEIMUUBAET BHIXOJHOE HAIIPSHKEHUE, KOTIa HAPSDKEHHUE Ha
BXOJI€ MaJIO ¥ YMEHBIIAET HAIIPSIKEHUE HA BBIXOJIE, ECIIM BXOJHOE HANPSKEHUE CIIMILIKOM
TTOBBICHITIOCH).

APTETEHEHE SORMATON
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Puc. 6. UBII, cunxpoHu3zo8anubwlii ¢ cemoio.
B3aumonelictyromuii ¢ cetbto MBI MOCTOSHHO CIEANT 3a HAIPSKEHUEM: €70 BEJIMYMHON U
¢dopmoii. [{nst atoro ynpasnenne MBI, B3anmMoaeicTBYIOIETO € CEThIO, MOPYYEHO
MUKporpolieccopy. OOBIMHO MUKPOIIPOLIECCOP HATPYKAIOT MHOYKECTBOM JIOTIOTHUTEBHBIX
(YHKIMH, He CBS3aHHBIX HETIOCPEACTBEHHO CO CICKECHUEM 32 CEThIO U YIIPABICHUEM, U
HekoTopsle u3 3Tux UBII cTranoBsTCa 10BONIBHO "yMHBIME'": OHU MOTYT pETUCTPUPOBAThH
HaIpsDKEHUE B DJIEKTPUUECKON CETH, CIECAST 3a BpEMEHEM M YaCTOTOM, 3alIOMUHAIOT CBOU
aBapuiHBIC COOOIICHS, BKIFOYAFOTCS TI0 PACTIHCAHUIO H T.JI.

Pab6oraer UBI1, B3anMoieiicTBYIOIINII C CEThIO, TPUMEPHO Tak xe, kak u MBI ¢
nepexaoyeHueM. Koraa B cetn "HopManbHOe" HalpsKeHHUE, OH MMUTAEeT HAarpy3Ky OT CETH.
Ecnu HanpsbxeHne 0TCyTCTBYET WM UCKaXKEHO, TO UHBEPTOP MTHOBEHHO HAUMHAET IUTATh
HarpysKky, paspsbkas 6artapero, a BXoHoH nepexiodarens MBI pa3mbikaercs.

Ecin HampsbkeHHe B CETH €CTh, HO 3aMETHO MEHbIIE (MM OOJIBIIE) HOPMBI, TO
B3auMoieicTBYOMIMH ¢ ceThio MBII mepekioyaer 0TBOIbI aBTOTpaHChOpMATOpa U
PETYIIMpPYET HANPSKCHUE, HE TIEPEKITI0YasiCch Ha OaTapero.

Kax u UBII ¢ nepexmouennem, UBII, B3aumoaeiicTByromuii ¢ cetbto, nmeeT Beicokuit KIT/I u
HEKOTOPBIE pyTHe IPEUMYIIECTBA.

[IpuHIIMNIaTBHBIM, HO HE CaMBIM Ba)KHBIM, HEJIOCTATKOM 3TO# cxemsl (kak u MBI ¢
MIEPEKITIOYCHUEM ) SIBJISIETCS PAa3PBIB SJICKTPOIIUTAHUS B MOMEHT MEPEKITIOYCHUS Ha paboTy OT
Oarapeu U 00paTHO. DTOT Pa3phIB ABJSICTCS CIACACTBUEM HCIIOIB30BAHUS MEXaHUICCKHUX
nepekitouateneid. Bpems ux cpadarbiBaHus JOBOJIBHO MaJo (HECKOJIBKO MHJUIMCEKYHT), HO



OTJIMYHO OT HYJIA.

Kak 65110 OB1 3m0pOBO, eciu 061 BHyTpH MBII Bo Bpemsi, moka cpabaThIBaeT MepeKIrovaTelb,
HalpspKeHNE Ha HAarpy3Ke MOAIEPKUBAJIOCh ObI KaKOH-HIOYAb OYEHb YMHOM IITYKOH. JTa
mTyka Obuta n300peTeHa amepukanneM Jxozepom Conoii B 1938 roay, u HazeiBaeTcs
(eppope3oHaHcHBIM TpaHchopMaTopom.

®Deppopezonancusiii MBI (anrm. - Ferroresonant UPS)

®deppopezonancHbiii UBIT B kakoit-To creneHu siBisieTcst pazHoBUAHOCTHI0 UBII,
B3aMMOJICHCTBYIOIINX C CEThI0. TeM He MeHee ero OOBIYHO BEIICISIFOT B OTACIBHYIO TPYIIITY
UBIL. [deno B ToM, uto B cxemy 3Toro MBIl BBeneH a1eMeHT, IPUHLUIUATBHO MEHSIOUIUI ero
paboTy, U JaBIINI HA3BaHUE STOMY MIPHOOPY.

310 heppopesonancHsiii Tpanchopmarop. OH BKIIFOUCH B cxeMy (heppopesonancuoro VBIT
BMecTO aBToTpaHchopMaropa ¢ otBoaamu B cxeme MBII, B3anMOASHCTBYFOLIETO € CEThIO.

KopoTko roBopsi, ero (hyHKIIUHU 3aKII0UaroTes B cieayroieM. OH CTaOMIM3UPYET HAMIPSHKCHHE
Ha Beixoze VBII. D10 mo3BossieT paboTaTh B MIMPOKOM JUANIA30HE CETEBIX HAIMIPSDKCHHN 0€3
nepexnodenus Ha Oarapero. Het HuKkakux nepekitoueHuid 1 BHyTpu camoro VBT
(deppope3oHaHCHBIN TpaHCHOPMATOP PETYIUPYET HANPSHKEHUE, HE HYXKIasICh B

NEPECKIOYCHUN OTBOZ[OB).
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Puc. 7. @eppopesonancusiti UBII.
deppope3oHaHCHBIH TpaHC(HOPMATOP UMEET 3HAUNTEIBHYI0 HHIYKTUBHOCTE. Bo BpeMst paboThI
UBII ot cetn B MarHUTHOM I110Jie TpaHchopMaTopa HaKaIuIMBaeTCs OOJbIIIAst SHEPIUsi, KOTOpast
MUTAET Harpy3Ky BO BpeMs MepeKIIIOYeHUst Ha padoTy oT Oarapen. [loaToMy BeIXOaHOE
Hanpspkenne geppopezonancHoro MBI He umeeT pa3pbiBa B MOMEHT HCUE3HOBEHHS
HaIPSKEHUS B DJICKTPUYECKOI ceTH. ITO CBOMCTBO JaeT BO3MOXHOCTh W3TOTOBUTEIISAM
¢deppopezonancHbix MBI BrioHe 000CHOBaHHO PEKIIaMHPOBATh X, Kak on-line MBII.

Kpome orcyTcTBuS pa3pbiBa HAPSDKEHHS M TUIABHOTO PETYJIMPOBAHUS HAIPSDKEHUS,
¢deppopesonancHslii IBI1 nmeer u apyrue cBoiictsa, xapaxrepusie a1t UBII ¢ noliHbIM
npeodpa3oBaHUEM SHEPTHU. MBI 3aiiMEMCsI IMU TI03/THEE, B COOTBECTBYIOIICH TJIaBe.

pyrue UBIIT

Kpome paccMOTpeHHBIX YEThIPEX OCHOBHBIX CXEM, B KH3HH CYIICCTBYIOT U IPYTHE
paznoBugHocty MBI, uHOrAa ouens sk3oTnueckue. B Hameil 1edcTBUTENBHOCTH OHU OYTH
HE BCTPEYAIOTCS WM SBJISIOTCA BCETO JIUIID PA3HOBHIHOCTBIO OHOM U3 PACCMOTPEHHBIX CXEM.
[TosToMy paccMaTpuBaTBCS B 3TOM KHUTE OHH HE OyIyT.

B nocnennue roapr HekoTOpoe pacnpoctpanerne nonyanin UBII ¢ nenpra-npeodpazoBaHueM.
Ony TakKe HE PaCCMATPUBAIOTCS B HACTOSIIEH KHUTE, XOTSI, BO3MOKHO, U 3aCITy>KHUBAIOT €TO.

A Teneps paceMoTpuM moipooHee MIBIT 0CHOBHBIX YETHIPEX THITOB



HBII ¢ nepeximoyennem (Off-line UPS)

Ha pucynke 8 npezcraieHa 610K-cxeMa peaqsHOro (MiIH, TIo KpaiHeil Mepe, 6oJiee IToXokero
Ha peanpHbiit) UBII ¢ mepexmouerneM. B Hell MOSBIINCE HOBBIE 3JIEMEHTHI, 10 CPAaBHEHHUIO CO
CXEMOM, IPUAYMaHHOW HaMH BO BTOPOH IJIaBe.

BxoxHO# GUIBTP UMITYI6COB M GHUIBTP IIYMOB YIy4IIAIOT GOpMy KPHBOH HaNpsHKEHHS IIPU
paboTe OT sneKkTpudeckor ceTn. CxeMa aHalli3a CeTH M YIPaBICHHUS ONpenessieT MOMEHTHI
nepexiodeHus pexxuMoB padboTel VBT, ciienT 3a pa3psaom Garapeu U BBIIOJIHSET ApyTUe

OJIe3HbIC (PYHKIINU.
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Puc. 8. "Peanvuwiii" UBII ¢ nepexniouenuem.

Pexwumel padotel MBI ¢ mepeximtoucHreM

UBII ¢ nepexiiroueHrEM MOXKET HAXOAUTHCS B IBYX OCHOBHBIX PEeXKHUMax paboThI.

Pabdora ot ceTn
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Puc. 9. Paboma UBII ¢ nepexniouenuem om cemu.

Ha pesxxume paboTsl OoT cetu (HopMansHast pabota) Hanpspkerne ot Bxoaa MBI moctymaer x
(GUIBTPY UMITYJIBCOB, IIYHTHPYIOIEMY OUY€Hb KOPOTKUE, HAHOCEKYH/IHbIE BHICOKOBOJIbTHBIE
HMMIYJIbCH (OHH MOTYT, HAallpUMep, BOSHUKATh MPH yAape MOJIHHUN PAJOM C TMHHEH
anekTporiepenay). Jlanee 0CHOBHOM OTOK MOIITHOCTH CIEyeT K QUIBTPY IIYMOB,
oCIabIAIoIIeMy IPUCYTCTBYIOMIHE B ceTr paguodactotHbie (100 kI'1-10 MI'm) konebanus.
IMocne punbpTpa HaNPsHKCHUE Yepe3 MepeKITYaTe b noctynaet Ha Beixoa UBII, k Harpyske.

OT (uibTpa UMITYJILCOB YACTh MOIIHOCTH MOCTYIIAET K BBIIPSIMUTENO, KOTOPBIi B aToM UBII
BBINOJIHSIET TOJIBKO OAHY (DYHKIIMIO: 3apsiTHOTO ycTpolicTBa. barapes Ha pesxume paboThI OT
CEeTH MOJIyYaeT 3apaJHbII TOK, €CIIM OHA pa3psHKEHa, I MOJASPKUBACTCA B 3apPSKCHHOM
COCTOSIHUY TI0/1 TaK HAa3bIBAEMBIM IIJIABAIOIIUM ITOTEHIIHAIOM.

Wuseprop UBII ¢ nepexiroueHreM Bo BpeMst pabOTHI OT CeTH HaXOAUTCS B COCTOSIHUN
OKUJIAaHMsI KOMaH[Ibl Ha BKJIIOYeHHe. Ero monkioyeHue k paboTe MoAroTaBiIMBaeTCs



HETIPEPBIBHBIM CIISKEHHEM 3a (a30i CeTeBOr0 HAMIPSKECHUSL.

Korma 010k aHami3a HaPSHKSHHST COYTET CETEBOE HANPSDKEHUE "HeTpaBMIIBHBIM " (2 3TOT
KpUTEpHii, BOOOIIE TOBOPS, pa3HbIN s pa3Hbix moaener UBIT), MBI nepexmoyaercs Ha
peXuM paboTHI OT OaTapen.

WuBeprop UBII HaunHaeT nuTaTh Harpy3Ky HalpsDKEHHEM, paspsbkas 6atapero. st paboTer
nogkmodeHHoro k MBIT o0opynoBaHus 04eHb BaKHO, YTOOBI HANIPSHKEHUE, TEHEPUPYEMOE
HWHBEPTOPOM, OBLITO CHH(A3HO (T.€. COBMAAANO MO (a3e) ¢ HAPSHKEHHEM CETH.
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Puc. 10. Ilepexnrouenue UBII ¢ nepexnrouenuem ¢ pexcuma pabomsl om cemu Ha Pericum
pabomul om 6amapeu (a-0) u obpamuo (e).

Ha puc. 10 npuBenens! ocummiorpamMmsl nepexmouerus (a1 xoporrero UBIT) ¢ pexuma
PpaboTHI OT CETH Ha PEXKUM PabOThI OT OaTtapen u 00patHo. OcuiuIorpaMmm ceTh-0aTapest
HECKOJIBKO, TIOCKOJIbKY MEPEKITIOUEHUE TPOUCXOIUT B CIIy4alfHBIIf MOMEHT BpeMeHH (Korna
MIPOTIafaeT HANPSDKEHUE B CETH), & BUJI OCLIMIUIOTPAaMMBI, KaK BUJHO Ha PUCYHKE, 3aBHUCHT OT
(a3bl HaNPsHKEHUS B MOMEHT HEPEKITIOUCHHS.

Ocuumorpamma 6arapes ceTb IPUBEICHA TOIBKO OJJHA, IOCKOJIBKY 3TO HEPEKIIIOUCHHE
MIPOMCXO/IUT BCET/1a IPH OJTHOH (haze HANPSHKEHMSI.

Ha pucyHke BUIHO, 4TO HANPSHKSHUS IO M TIOCIIE TIEPEKITIOYeHUs CUH(a3HbIe: [UINTEIbHOCTH
MOJIYTIEPHOJIOB TIOCIIE MIEPEKITIOYCHUS PABHBI JJTUTEILHOCTSIM MTOJYTIEPHO/IOB MOCIIe
nepexnodenus. bojee Toro, naxe moygynepuoa, BO BpeMsi KOTOPOTO MPOHU30ILIO0 caMo
MIEPEKITIOYEHUE, UIMEET TAKYIO XKE JITUTEIEHOCTb.



Pa6ota ot 0aTapen
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Puc. 11. Paboma UFII c nepexntouenuem om bamapeu.
Ha pexume paboTsl oT GaTapeu nepeximodaress noakiodaet k Beixony UBIT unseprop,
KOTOPBIH 3aITycKaeTcs 110 KoMaHae 0J0Ka aHai3a ceTu. 3aIllyCK HHBEPTOpa HPOUCXOJUT TAKUM
o0OpazoM, uToObI (ha3a KosrebaHul, BEIpabaThIBaeMbIX HHBEPTOPOM U (pa3a CHHYCOUABI TOIBKO
YTO UCUE3HYBIIEH CETH COBMAIAIN.

INoxzapsaxa Gatapen Ha 3TOM PEXUME KaK IPABUIIO HE IIPOUCXOAUT (€CIIH AaXKe B CETH €CTh
HalpspKeHHE, TO OHO CIIMIIIKOM MaJlo, 4TOOBI 3apsbKaTh OaTtapero). CxeMa aHali3a ceTn
MIOCTOSTHHO HaXOJUTCS B pabOTe M, €CIM HAIPSHKEHUE CETH CTAHOBHUTCSI HOPMAaJIEHBIM,
nepexmodaeT MBI Ha pesxiuM paboThI OT CeTH.

Barapest nognepkuBaet paboTy Harpy3KH B TE4EHHUE HEKOTOPOTO BPEMEHH, KOTOPOE 3aBUCHUT
OT MOIIIHOCTH Harpy3KH, HOMHHaJIbHOW €MKOCTH OaTapen, ee Bo3pacTta u 3apsbkeHHoctu. [Toce
ncuepnanus 3apsia 6arapeu, cxema ynpasnenus UBII, kotopast cnenur 3a paspsaom O6arapew,
MOJIaeT KOMaHly Ha OTK/IIOUEHHE Harpy3ku. Eciay yepe3 HEKOTOpoe BpeMs HalpsLKEHUE B CETH
cTaHoBUTCS HOpManbHBIM, WBII ¢ mepekmodenneM Bo3BpaniaeTcs B peKUM padbOThI OT CETH U
HauMHAET MOJ3apsi/l CBOeH OaTapen.

HepeKJ’IIO‘-IeHI/Ie Ha pCKUM pa60TLI OT CCTHU MMPOUCXOAUT HE CPpa3y IOCJIC BOCCTAHOBJICHUSL
HalpsKCHUs.

Bcnomunm, yro nepexmodenue MBI Ha pexxum paboThl oT 6aTapen NporCcXOANIO TaK, YTOObI
HAaIpsDKEHMS! HHBEPTOpA M ceTh ObLM cuH(a3HbIMU. 151 3TOro HavaneHas ¢a3a HHBEpTOpa
"moarousutace” 1moJ Gazy ceTeBoro HaNpsHKEHHUsI B MOMEHT €ro MPOTafaHusl WM YMEHBIICHUS
HIDKE MPEIETTHHOTO YPOBHSL.

HpI/I NEPCKIIIOYCHUU C PCIKHUMA pa60TLI oT 6aTapen Ha peKUM pa60TLI OT C€THU TOXKE HYKHO
noCTapaThbCd CACIATh HAIPSZKCHU S CI/IH(l)a?)HLIMI/I. Ho MbI muieHsr BO3MOXKHOCTH peryanpoBarb
(ba3y CCTCBOT'0 HAIIPSIKCHUA (I/IJ'[I/I, BEPHEC, 5TO CJIMIIKOM CJIOKHO U )IOPOFO). HOSTOMy
CHHXPOHH3aHuA CETEBOI'0 HAIPSXKECHUS C BBIXOHBIM HAIIPSHYKEHUEM MHBEPTOPA MPOUCXOOUT 110

Jpyromy.

3a cueT TOro, 4TO YacTOTa UHBEPTOPA HE COBIAJAET C YaCTOTOMU ceTu (IIyCTh AaXe Ha COTYIO
yacTh ['epua), mpoMCXOANUT HENPEephIBHOE M3MEHEHUE Pa3HOCTH (ha3 MEXy HalpsHKEHHEM
HMHBEPTOpA M HANPSHKEHUEM ceTH. B MOMeHT, korza (a3l HanpspKeHui CoBIIamyT, cXxeMa
aHaM3a CETH MOJaeT KOMaHAy Ha nepekimodenne. CpabaThIBacT IEepEKII0YaTes,
TIOKJTIOYAIOINI HAarpy3Ky K CETH, & HHBEPTOP OTKIIIOYAETCS.

Teneps paccMoTpuM moapoOHEe paboTy OTACTBHBIX dteMeHTOB MBI,

Brimpsmutens

OyHKINHU BBIIPSIMUTEIS Y 9TOTO THIA HCTOYHUKOB OecriepeO0HOro muTaHus
OTPaHUYHMBAIOTCS TOJIBKO aBTOMATHYECKHM 3apsiioM Oatapen U MoJIepKaHUEM €€ 3apsa.

Kak npaBuiio 3apsiiHble yCTpoiicTBa pealn3ytoT Tpaaunuonsslii [-U anroput™ 3apsna. [pu
MIOJTHOCTBIO Pa3psDKEHHOM OaTapee BBIIPSIMUTENb 3apsDKAeT ee MOCTOSIHHBIM TOKOM. Bennunna
3TOro TOKa (B amrepax) 0ObIMHO BBIOMpAETCs YMCIEHHO paBHOM oT 1/4 1o 1/15 HoOMHUHANBHOM
eMKOCTH OaTapeu (B amIiep-yacax).

[Mocne mocTikeHns HanpspkeHHs Ha 6aTapee npuMepHO 2.27 B Ha JIeMEHT akKyMyJIsITopa HilH



13.8 B Ha 12-TH BONBTOBEIN akKKyMYJATOP (A7 CBUHIIOBEIX OaTapeil) BEIPSMHUTENb IEPEXOIHUT
Ha PEXUM CTAOMIIM3aI[MU HANIPSHKESHHUS.

[Tpu 3TOM HanpspkeHUH OaTapes He pa3psbkaeTcs U He 3apspkaercs. [loanepxanue 6atapeu o
"[TaBAIOIINM MTOTEHIHAIOM" WK "HANPSHKCHUEM TIABAIOIIETO 3apsaa’ T03BOISET
KOMIIEHCHPOBATh caMopa3psiyi 0aTapeu U He JOIyCTUTh ee repe3apsiia.

Hanpspxerne nmaBaromiero 3apsa moaaep>XKuBaeTcs Ha 6aTapee IMOCTOSHHBIM Bce BpeMsi, TTOKa
WBII Bximrouen. Muorue UBIT npomomkarot 3apsin 6aTapeu, Jake el UX CeTeBOH
BEIKJTFOUATEITh HAXOAHUTCS B TIOJIOKEHUH ""BBIKITIOUeHO0". DTO MO3BOISET MOIACPKUBATH
Oarapero B 3apsHKeHHOM cocTosiHuu, eciid MBI He ncnonb3yercst.

TemmneparypHast KOMIEHCAINS HANPSDKEHHS TUIABAOIIETO 3apsi/ia, Kak IPaBHUiIo HE
MIPEAYCMOTpEHa. JTO HE SBISETCS cepbe3HbIM HenocTatkoM aist MBI aToro Tuma mo asym
nprauHaM. Bo-niepBeix UBII ¢ nepeximroueHreM UMEIOT HeOOIBITYI0 MOIITHOCTE (He Ooee 1.5
kBA) u Hu3KMii ypoBeHb mryma. [1osToMy uX, Kak IpaBUIIO, yCTaHABINBAIOT B
HETOCPEICTBEHHOH OJIM30CTH OT 3aIIUIAeMOro KOMIIBIOTEpa (T.€. B IOMELIEHHUN ¢
HOpMaJIbHOU TemIiepatypoii). Bo-Bropbix, oan umerot Beicokuit KIIJ{. Beneacreue atoro
TeMIIepaTypa HaXOoAIICHCs BHYTPH KopITyca 6aTaper MOYTH HE OTJIMYACTCS OT KOMHATHOM U
TEMIICpaTypHas KOMIICHCAIUA B 6OJ'H:HII/IHCTBC CJIy4acB HC HYXXHaA.

Bpewms 3apsna paspsoxeHHoH Ha 50 % Oatapen no noctmxeHus 90 % 3apsiia u3meHserTcs ot 6
1o 15 gacoB mns pasusix moaeneit MBII.

Heckompko mopoOHee mapamMeTpsl 3apsIHBIX YCTPOHCTB paCCMOTPEHH B TIaBe 9.

UBII ¢ nepexiroueHreM OCHAIAOTCS OaTapessMi Ha OCHOBE HEOOCITY)KUBAaEMbIX CBUHIIOBBIX
KHCJIOTHBIX aKKyMYJISITOpoB. Tosbko oTnensHble 00pasis! MBI atoro tuna (B ocHoBHOM
MAaJION3BECTHBIX ITPOU3BOANTEIICH) UMEIOT Ipyrue Oarapeu (HanpuMep HUKeIb-KaIMUEBBIE).

Hanpsoxenne Garapeit 1uist pasubix moaeneit IBIT n3mensiercs ot 6 no 48 B npu emkoctu ot 6
Jo npumepHo 20 amriep-4acos.

YBennueHne BpeMeHH aBTOHOMHOI'0 PEXHMMa 3@ CUET YCTAaHOBKH JOIIOJHUTENbHBIX OaTapeit
s MBI 3Toro tuna kak IpaBuilo HE IPELyCMAaTPUBAETCS, XOTSI €CTh U UCKJIFOUEHUS.

3apsinHbie yerpoiicTBa xopouux MBI ouenb akkyparHo oOparatores ¢ 6arapeeit. [Toaromy
pecypc 6artapeit MBI Begynux mpon3BoAUTENEH 3aBUCHT TOIBKO OT YCIOBUI SKCIUTyaTallul
(cM. TmaBy 9) u u3mensiercs ot 3 g0 6 yer.

B UBII ¢ nepekitodeHreM UCIIONIBb3YIOTCS TPAH3UCTOPHBIE HHBEPTOPHI. BrixonHoe
HaIpsDKeHHE MHBEPTOpa UMEET BU MPSMOYTOJIbHBIX UMITYJIbCOB C NTAy3amH.

OO6brynO npousBoauTeny MBI Ha3bIBatOT 3TOT THH KOJIeOaHUH "CTyIeHYaTHIM NPUOIKEHUEM
K cuHycouJe" 1 3asIBIISIOT, YTO AJsl BCEX TUIIOB Harpy3KH TaKO€ HalpsDKEHUE MPAKTUYECKH
SKBHUBAJIECHTHO CHHYCOUAIbHOMY.

st Toro, 4ToOBI 3TO OBUIO TaK (MJIM XOTS ObI IOYTH TaK), HEKOTOPBIE MApaMETPhI
MPSIMOYTOJIBHBIX KOJICOAHUH, OTIPEISNIAIONINE X BETHYUHY U (HOPMY, TOJIKHBI COBIAIATh C
COOTBETCTBYIOIIUMHU MMapaMeTpaMu CUHYCOHIBI (cM. T1aBy 8). [IpakTryecku 3TO mOYTH
HUKOTJa He coOmoaaercs. JJTUTeTbHOCTD May3bl MEXKAY MOJOKUATEIEHBIM M OTPUIIATEIIEHBIM
AMITYJIBCAMHU M aMIUTATY/Ia HAIPSDKCHUST MOXKET OBITh coBepIIeHHO pa3Hoii st MBI pazHberx
npousBoauTenei. Kpome Toro oHa eiie MOeT U3MEHAThCS y oAHOro U Toro xe MBI npu
W3MEHCHHH HampsDKEHUS Ha 6aTapee i Harpy3KH.

JI71s KOMIIBIOTEPHBIX HATPY30K U IS SJIEKTPONUTAHUS JPYTUX AIEKTPOHHBIX YCTPOICTB,
OCHAIIICHHBIX UMITYJILCHBIMH OJIOKaMH NMUTAHUS, HENIPABUIIbHAS JITUTEIBHOCTD T1ay36l HE HMEET
HUKAKOTO 3HAYCHHUSL.

Bosmoxxnocts npumenennst MBI ¢ nepexinoueHreM Juist 3aliUThl APYTUX NOTpeduTenen



(mampumep ¢ TpaHcPOPMATOPHBEIMH OJIOKAMH TUTAHUS ) BOOOIIIE TOBOPSI HE COBCEM OYEBUIHA
3apaHee U TpeOyeT NoAPoOHOTOo aHaIKM3a B KKIOM KOHKpETHOM citydae. Ho 00bIuHO 3TOT
BOIIPOC PELIAETCS MOJIOKUTEIBHO.

Cxema ynpasnenus UBII u ananuza cetn

B ocnoBHOM UBII ¢ nepexiaroueHreM ypaBIIsIOTCS YACTO AHATOTOBBIMU CXEMAMH, XOTS B
MOCIIEIHUE OBl UAET MPOLECC MOCTENEHHOrO NEPEX0a Ha MUKPOIIPOLIECCOPHOE YIIPABICHHUE
Jake TaKIMH TPOCThIMU Tipubopamu, kak MBII ¢ mepexmoueHneM.

Cxema aHanmu3a ceTU U3MEpSeT CPeHEE BRIIPSIMICHHOE 3HaUCHUE HAIPSDKEHNS CeTH U BBIIAET
KOMaH/Ibl Ha IEPEKIIIOYEHUE C PEXKUMA Ha PEKUM B 3aBUCUMOCTH OT ero BenuuuHsl. Korna
HaNpsKEHUE CeTU MaJaeT WIU POoNagaeT COBCEM, CXEMa aHAJIM3a CETH NoJaeT KOMaHIy Ha
nepekioueHne MBII Ha pesxkxum paboTs! oT OaTapen. Ecni HanpshKeHne CTaHOBHUTCS BHIIIE,
WBII cHoBa HaumHAET pabOTaTh OT CETH.

Hns yeroitunBoctu padots! MBI Ha pexxume, MBI nomken nmers HeGoboi (00BIYHO
HECKOJIBKO BOJIBT) TUCTEPE3UC XaPAKTEPUCTUKH MTEPEKITIOYECHUS.

CrnenoBaTesbHO, €CIIH TIEPEKIIIOUSHHE C PeXXuMa pabdoThI OT CETH Ha PEKUM paboThl OT OaTapen
NIPOM3BOANTCS, HAIPUMED, TIpH HarpsbkeHuu 185 B, To oOpaTHOE nepekIroueHne TOKHO
MIPOUCXOIUTH IpH HanpskeHuu 188-192 B. Hekoropsie ctapsie poccuiickue UBII B cumy
CXEMHBIX 0COOEHHOCTEH B Cllydae HENMPaBIILHOM PEryJIMpOBKH Ha 3aBoje (T.e. Opaka) MOTyT
HE UMETh TaKOTO TUCTEpEe3nca. ITO MPUBOJUT K TOMY, YTO €CIIM CETEBOE HAIPSHKEHHE
NpUHUMAET rpaHnyHoe 3HayeHue, To IBI1 HaunHaeT HenpepbIBHO MEPEKIIOYATHCS C CETH Ha
OaTapero u 0OpaTHO. HeckonbkuX MUHYT paOOTHI B TAKOM PEKHMME JOCTATOYHO IS
pa3pyLIeHUs] KOHTAKTOB IIEPEKIIOYAOIIETO Pelle.

Bonbimutacreo MBI ¢ nepeximodeHneM pearupyroT TOJIbKO Ha CHUKEHHE HAMPSKEHHUS, T.C.
MEPEKITIOYAI0TCSI HA Pa0OTy OT OaTtaper Mpu JOCTHKCHUH HAMPSHKEHUEM CETH HEKOTOPOTO
rpaHMYHOTO 3Ha4YeHus B nuamna3oHe 200-160 B.

Tonbko HekoToprie UBII ¢ nepexiitoueHueM pearupyroT TaKKe U Ha MOBBILICHUE HAPSKEHUS,
T.€. IEPEKII0YAIOTCs Ha paboTy OT OaTaper NpH JOCTH)KEHUN CETEBBIM HaIpsKCHHEM
HEKOTOPOT0 IPaHMYHOr0 3HaueHus B Auanazone 250-290 B.

Ora ¢ynknust UBII 6e3yciioBHo nonesna. OnHako eciu Bbl ucnonbdyere MBI ¢
TIEPEKITIOYECHUEM /TSI 3aIIUTHI IEPCOHATIBHOTO KOMITBIOTEPA C UMITYJILCHBIM OJIOKOM MUTAHUS,
TO OHA HE BCET/Ia ABJSIETCS 0€3yCIOBHO HEOOXOIMMOM. XOpOIIO CIIPOCKTHPOBAHHBIE
HMITYJILCHBIE OJIOKH MUTAHHUSI PAabOTOCIIOCOOHBI TP OYEHB BHICOKUX HATPSHKECHHSAX.

Cxewma ynpasnenust UBIT cienur 3a cocrostauem 6arapen UBII. Korna 6atapes paspsoxaercs
MTOJTHOCTHIO (HAIPsDKCHUE Ha DIIEMEHTE CBUHIIOBOU KUCIIOTHOM Oatapen 1.7-1.75 B) 6ok
YTIpaBJICHUS] CHUMAET HaIllpsHKEHUE ¢ HArpy3Ku. DTO HEOOXOAMMO JUTS TIPEIOTBPAILECHHS
riryOoKoro paspsiaa 6arapen.

K coxanenuro 6onpmmHcTBO MBII 1axce mociie OTKIIOUEHHsT Harpy3KH MPOJIOIDKAIOT
pacxoIoBaTh JHEPTHUIO OaTapeu I MUTaHUS HEOOJBIIONW YacTH cBOeH cxeMbl. Tok paspsiia
Oataped B 3TOM CiIydae OYeHb MaJl, HO €CIIH Pa3psi MPOJA0IDKACTCS I0JTO, TO OaTapest
JIOCTUTAET COCTOSIHUS TITyOOKOTO pa3psa, mociae KOTOPOTo €€ MOYKHO TOJNBKO BRIOPOCHTS.
[ostomy, eciu UBII cam OTKiIIOUMI HATpy3Ky B pe3ynbTaTe paspsaaa 6arapeu (a HampspKeHHE B
ceTH He mosiBIIIOCh), MIBII cienyer HeMeasieHHO BBIKITIOUNTh, U BKIFOYATh TOJIBKO IOCIIE
TIOABJICHUS HAIIPSAXKCHUSA B CCTH.

JKemarenpHO BBIKIIIOYATh KOMIIBIOTEP WK ApyTryro Harpy3ky MBII moboro Tuma 3apanee, He
JIOBOJIS 1O aBTOMAaTHYECKOTO OTKITIOYEHUSI. DTO MO3BOJIUT 3aMETHO YBEIHIHUTh pecypc Oarapeu
1 (4TO elle BakHEe) COXPAHUTh 4acTh 3apana OaTaper Ul CIeAyIoLero co0os MuTaHus.

[lepexmoyaTens

s nepexmrodenust UBIT ¢ pexkrmMa paboOTHI OT CETH Ha PeXXHUM PabOTHI OT OaTapen
HCIOJIB3YIOTCS OBICTPOJCHCTBYIOIIUE PEe.

Bpems cpabaThiBaHMs TAKUX PEJIC COCTABIISIECT IPUMEPHO 2-5 MC. DTO MO3BOJISET 00ECIICUUTh
noiHoe BpeMs peakuuu MBI Ha c60it anexTpuueckoii cetn 3-6 Mc, BKITIOUasi CI0Aa ¥ BpeMst



oOHapyXeHUs cOOs.

Broku muTaHMs EPBBIX MIEPCOHATBHBIX KOMITBIOTEPOB (1 0c00eHHO TIepBHIX KIOHOB I1K) ObutH
JIOBOJIHO YYBCTBHTEJIBHBI K Pa3pbIBY AJICKTPOIUTaHU. J[JIsl 32U Thl HEKOTOPBIX U3 HUX MOTJIH
UCIIOJIB30BaThCs TONIBKO on-line MBI, He uMeronue paspeiBa a1ekTponuTanus. CoBpeMeHHbIC
KOMIIBIOTEPHI HE TaK 4yBCTBUTEIBHBI.

CornacHo He3aBUCHMBIM HCCIICOBAHUSM (B TOM YHCIIE TPOBEACHHBIM KOMIIBIOTEPHBIMH
KypHaIaMH) KOMIBIOTEPHI BENYIINX IPOU3BOJMTENCH, TakuX, kKak IBM, Compaq MoryT
BEBIICP’KUBATH Pa3phIBBI JCKTPONUTAHUS AMUTETHHOCTHIO 50-100 Mc 1 Goree.

Acconmanysi Ipon3BOIUTENEH KOMIIBIOTEPOB IPON3BOJICTBEHHOr0 HasHaueHust (CBEMA)
PEKOMEH0BaIa IPOU3BOIUTEISIM KOMIBIOTEPHOTO 000PYAOBAHIS IIPEYyCMOTPETh
BO3MOKHOCTB pabOTHI CBOCH TEXHUKU C Pa3pbIBaMH JJICKTPOIUTAHUS [UTUTEIIEHOCTHIO HE
MeHee 8.3 mc. OTa pekoMeHnanus neiicrsutensHa it CLIA, roe HanpsoKeHHE B CETH UMEET
gactoty 60 I'r1 (8.3 MC paBHBI [UTUTEIEHOCTH TTOJIOBUHBI IEPHOIa CHHYCOMABI YacToToi 60 I'm).
CooTBeTCTBYIOMIAs peKoMeH s st EBporsl (B ToM uncite st Poccun) nomxkaa
MpeIycCMaTpUBaTh JOITyCTUMYIO JITUTEIBHOCTH pa3pbiBa mutanus 10 mc.

CornacHo pocCHICKOMY CTaHAApTy (CM. IJIaBy 1) KOMIIBIOTEPHI JOJDKHBI BEIICPIKHBATD ITOJTHOS
OTKJIIOUCHHUE HAIPSDKEHNUS Ha BpeMs He MeHee 20 MC (KOMITBIOTepHI IPyYIIbI | [0 yCTOHYMBOCTH
K BO37eHCTBHIO). Eciii mpon3BoAnTENb KOMIIBIOTEpA PETEHYET HA COOTBETCTBUE €T0
obopynosanus rpynne 11 Toro xe crangapra, To KOMIBIOTEP HOJDKEH BBIIEPIKUBATH IOJHOE
OTKJIFOUEHHE HApsDKEHHs JuuTenbHocThio 100 Mc.

OmnrsIT 3KcmryaTanuy MEOTHX Thicad MIBII ¢ mepexmouernem B Poccun mokassiBaeT, 4to
KOMITIBIOTEPOB, KOTOPBIE HE BBIACPKUBAIM OBl Pa3pbIB 3neKTponuTanus 2-4 mc B Poccun Het
WM, BO BCSIKOM Cllydae, kKpaifHe Masio. Bo BCIKoM cityuyae s 0 HUX HUKOT/Ia HE CIIbIIIA.

Hexotopsie UBII ¢ nmepexmoyennem, paspadoTannsie B Poccun, MMEIOT pa3phiB
IEKTPOIIUTAHUS JITUTENBbHOCTHIO 10 15-20 Mc. Tem He MEHEe MHE TOJBKO OAHAKIBI MIPUIIIOCH
BUJIETh KOMIIBIOTEP, KOTOPBIII HE MOT BBIJIEPKAaTh TAKOH Pa3phIB.

DUIBTP UMITYJIECOB

JI1s yMeHBIIEHUS aMILUIUTY 16l BEICOKOBOJIBTHBIX MMITYIbcOB B IBII ¢ nepexiroueHreM
UCIIOJIB3YIOTCS (PIIBTPBI, OCHOBHOM (@ Jalle BCero eANHCTBEHHOM) YacThIO KOTOPBIX SBIISIETCS
MeTaJI-OKCUIHBIN BapucTop. Bapucrop BkimtouaroT napauiensHo Bxony MBII.

Ecnu nanpsoxenue Ha Bxone MBIT HaxoauTcs B mpenenax JOMyCTUMOI0, BAPHUCTOP UMEET
OoJIbIIIOE BHYTPEHHEE CONPOTUBIICHNE U He BinsieT Ha paboty MBI u ero Harpy3kw.
[MpakTrueckn oH paboTaeT KaK KOHIEHCATOP HEOOIIBIION EMKOCTH.

Ecnu Ha Bxon UBII nocrynaer umiyibsc u Hanpsbkenue Ha Bxoje MbBII npessiiaeT HekoTopoe
npeaenbHoe (00sr9HO 400-600 B), BHyTpeHHEE CONPOTHBIIEHHE BAPUCTOPa PE3KO YMEHBILAETCS
n oH myHTupyeT (3ambikaet) Bxox UBII. [Ipu aTom Gosbiue (10 HECKOJIBKUX KHIJIOaMIIep)
HMMIYJbCHBIE TOKH MIPOTEKAIOT Yepe3 BapucTop, He noctynas B MBII u He noBpexnas
MOJKJIIOYEHHOE K HEMy 000py/IOBaHHE.

HenocpeacTseHHO Ha BBIXO/E BApPUCTOPA BO BPEMsI IIOIaBIEHUS UMITyJIbCa MOTYT BO3HHUKATh
MIEPEXOHBIE IPOLECCHI C UMITYJIECHBIMU HAPSKEHUSAMU TOPSIIKAa HECKONBKUX JIECATKOB
BOJIBT. DTH MUMITYJIbCHI 3aT€M OCNIA0IAIOTCS (GPMIIBTPOM IIYMOB, a B HEKOTOpBIX Moaensix VBIT
CTIELNATBHON IIETIBIO.

MakcumanbHOe HalpspKeHHE UMITYJICa, KOTOPOE BHIJEPIKUBAET BAPHCTOP, OOBIYHO
npesbiraeT 3000 B (t.e. coorBerctByet crannapry IEEE 587 kareropust A) u st HEKOTOPBIX
Mozenelt MmoxeT npessimate 6000 B (B cooTBeTcTBHHE ¢ Kateropueii B Toro e cranmapra).

MakcumaibHbIe UMITYJIbCHBIE TOKH, KOTOPbIE MOTYT 0€30MacHO ITPOTEKaTh Yepe3 BapucTop
cocranisoT 2000-6000 A. EcTecTBEHHO BapHCTOP Pa3MEPOM CO CPEIHIOI0 MOHETY HE MOXKET
JIOJITO BBIIEPXKUBATH TPOTEKaHUE TAKUX OOJIBIINX TOKOB. Hanbosee BaykHOI XapaKkTepucTUKon
BapHCTOPHOH 3aIUTHI SBIISCTCS MAaKCUMabHAst SHEPTHSI UMITYJIbCca, KOTOPYIO BAPHUCTOP MOKET
6e3omacHo nornotuThk. [IpomsBonutenu UBII He Bcerna ykas3pIBatoT 3Ty BennduHy. OOBITHO
ona usmensiercst ot 80 1o 500 Ik gyt UBII pa3Hbix MoLHOCTEN U IPOU3BOAUTENEH.
COOTBETCTBEHHO JUTUTENBFHOCTh UMITYJIbCA, KOTOPBII CIIOCOOCH MOTTIOTHTH BAPHCTOP, IPH



MakcuMaibHOM Toke 6000 A COCTaBIISET SAMHUIIBI MITH TECITKH MUKPOCEKYH]I.

BapucropHas 3amura oT UMITyJ1bCOB OTHOCUTCS K yacTsaM MBI, umeromum npuHIMnuanIsHo
orpaHnYeHHBIN pecypc. [Ipu HopMansHOI paboTe BapUCTOPHI ITOCTEIICHHO "BEHITOPAIOT" B
pe3ynbTaTe MOTJIONICHNUS JIake HeOOIIBIINX UMYJIIbCOB. Pecypc BapuCTOpHOI 3aInThI
HEBO3MOXKHO ONPEEIUTh OAHO3HAYHO. OH 3aBHCHUT OT THUIIA UCIIOIb3YEMOT0 BapucTopa,
KOJINYECTBA 1 CYMMAapHOW 3HEPTHUHU MOTJIOMICHHBIX UM UMITYJIbCOB, UCTIOJIb30BAHHS B CXEME
UBII 1onoaHUTENBHBIX CPEACTB NOJABICHNS UMITYJIBCOB U T.1.

XapakTepHbIi CPOK CITy>KOBI BAPUCTOPHOM 3alIUTHI BUIUMO MOXKHO ONPEAeTHTh B 1-4 roma B
3aBucumoctu ot Mozenu MBI u ycnoBuil skcruryaTayu.

Crnenyer umets B Buay: VIBII ¢ BaprcTOpHOI 3aIIMTON U O€3 ralbBAHUYECKOMN Pa3BsI3KU HE
MpeaHa3HaueHB! (YTO OBl He 3asBIBLIN WX MIPOU3BOIUTEIN) ISl paOOTHI B IEHCTBUTEIIEHO
JKECTKHX YCIIOBHX (Ha 3aBOJaX C MOIIHBIM 00OPYIOBaHUEM, TIOAKIIOUCHHBIM B OJTHY CETh
BMECTE C KOMITIOTEPaMH, B MOJIEBBIX YCIOBHUSX, OCOOCHHO IpU padoTe ¢ INIOXUMHU
JIN3ENbHBIMU T€HEPATOPAMHU, B JIOKAJBHBIX CETSAX OOJIBIION MPOTSHKEHHOCTH, PACTIONOMKESHHBIX
B Pa3HBIX 3JaHUAX U T.1.).

B ciydae, ecau Ha BapUCTOp NOCTYNAET UMITYJIBC, SHEPTHS KOTOPOTO MPEBBINIAET NPEACTBHOE
3HaYEHHE, XapaKTEPHOE ISl TEKYILETr0 COCTOSHUS BapHCTOPA, BAPUCTOP BBIXOAUT U3 CTPOSL.
[Tocne sToro Bxoxnas nenb UBII MoXkeT ocTaThest 3aKOpPOUCHHON. DTO WHOTIa TPUBOIUT K
pa3peIBy KOpITyca BapucTopa. Pa3peiB cOmpoBoOKaaeTCs TPOMKHM XJIOKOM (M KOPOTKOE
3aMbIKaHue HHora caumaercs). Konkypentsr npousBoauteneii MBII ¢ nepexmouennem
panoctHo 3n0panacTByoT: ux UBII B3opBancs!

Jis punpTparmn myMoB ucnionb3ytorest R-C wimm L-C GuiabTpbl, CBOOOIHO TPOITYCKAIOIINE
HU3KOYaCTOTHBIE KOoleOaHus ¢ yacToToM 0an3koi k 50 I'11 1 oka3pIBaoOIE 3aMETHOE
CONPOTHBIICHHE PACTIPOCTPAHEHHIO KoJIeOaHUH HaMHOTO 00J1ee BEICOKOH YaCTOTHL.

Kaxk npaBuiio mpou3BOAMTEIN HE IPUBOAAT NOAPOOHBIC XapaKTEPUCTHKN (PUIIBTPOB, @ HHOTAA
npocto ykaspiBatoT: "MBII npon3BouT NOCTOSHAYIO (QHIBTPALIUIO ITYMOB".

[To pa3po3HEHHBIM JaHHBIM (PUPM POU3BOTUTEIICH MOKHO C/IEIATh BBIBOJ, YTO IS JTyUIIHX
UBII ¢ nepexntouenneM nojasiaeHue mwymos gocruraet 30-45 ab nns yacror 1-10 MI.

J1Jist GONBIIMHCTBA YCTPOWCTB BHIUMO XapaKTepHO mojaBicHue mymoB 8-30 nb Ha yactoTtax
100 x['u-10 MI'.

ITopT 11 CBSI3U C KOMIIBIOTEPOM

Mmuorue UBII ¢ mepekitoueHneM, MOITHOCTh KOTOPHIX npeBbimaet 300 BA, uMeroT oguH nopt
JUISL CBSI3U C KOMITBIOTEPOM. DTH HOPTHI IIPEIHA3HAUEHBI JUI IIepeJaul MPOCTEHIIINX CUTHATIOB
K KOMIIBIOTEPY U NOJIy4EHHS aHAJIOIMYHBIX CUTHAJIOB OT Hero Kk MBII.

Tunu4Hbil HAOOP CUTHAIOB (KOTOPBIM JIEJIO0, KK MPABHUJIO, U OTPAHUYUBACTCS) COOTBETCTBYET
craagapty Novell m IBM AS400. OH BKITFOYaeT CIIeAYIOIINE CUTHAIHBI, mogaBaemble MBIT:

UBII paboraer oT ceTn;
UBII paboraer ot O6arapewu;
Oarapest pa3psbKeHa.

Ot xommeioTepa K MIBI1 MOkeT MOCTyIHTh TONBKO OJMH CUTHAJI: Ha BBIKIIOYCHHE HATPY3KHA U
camoro UBII.

B nocnennee Bpems nexkoropsie MBI nmeror nocnenosatenshslii mopt USB BMecTo RS232.
XapakTe nepeiaBaeMbIX B IIOPT CUTHAIIOB IIPH 3TOM HE N3MEHSETCS.



Wunukarop peskuma paOoThl M CUTHAIIM3ALUS

Ha manenu UBII ¢ nepexiroueHueM mpu paboTe OT CETH OOBIYHO CBETHTCS 3CJICHBIN
cBeroano. MHorna o nmeer mapkupoBky "Cets" win "Line". B Hexoropsix moaensix UBII on
BCTpOEH B kiaBuiry BkiatodeHus. Ha WBII ¢ xKuIKOKpUCTAIUINYECKUM AUCILUIEEM PEXUM
pa6otsr UBII uaaunupyercst Takke Ha JUcIuiee.

[epexmoyenue UBII Ha pexxum paboThl OT OaTapen y HEKOTOPBIX MOJIEIIEH COMPOBOXKIAETCS
MIPEKpaIIeHNEeM CBEYEHHsI 3€JIEHOT0 CBETOANO/Ia MIIM H3MEHEHHEM €To IBeTa Ha KPacHBIH.

Kpome Toro Bo Bpemst pabotsl ot 6atapen MBI nepuonnuecku (pa3 B 5-30 cekyH1) U3MAI0T
3BYKOBOW cUTHAL. Y OonbimuHcTBa Mozeneit VBIT ecTh kiaBuiia OTKIIIOYCHHUS 3BYKOBOTO
curHaia. Pabora 3Toii KJIaBHUIIK KaK MPaBUIIO OJIOKUPYETCs (T.€. 3BYKOBOM CHTHAJl CHOBA
BKITFO4aeTcs ), ecinu 6arapest UBIT moaxomuT k onpeeseHHOM CTeeH! pa3psiaa. Y HEKOTOPBIX
mozeneit BII 3Ty cTenens pa3psiia MOKHO U3MEHUTH C MOMOLIbIO HACTPOESUHBIX
nepexiovaresnei.

[Tpu nocTikeHus yIOMsIHYyTOW cTernieHu paspsijia 6arapen Hekotopble Mojenu MBI mensitoT
TOH WJIH JUTUTENEHOCTh 3ByKOBOTO CHTHAJIA (HalpuMep OH MOXKET Ha4yaTh 3By4aTh
HenpepsBHO). OrHOBpeMenHo MBI, ocHameHHbIH TOPTOM JUIs CBSI3M C KOMITBIOTEPOM, MOJaeT
KOMIIBIOTEPY CUrHaI "Oarapes pa3psikeHa'.

B ciryuae, ecim k UBIT nonkitoyeHa ciaumkom Oosbliast Harpyska, 6osipiumHcTBo UBIT nonaror
IPOJIOJDKUTEIBHBIN 3BYKOBOI CHTHAJ M OTKJIIOYAIOT HAPSDKEHHE OT Harpy3ku. Ha HekoTopbix
UBII umeercs aBToMaTu4ecKuil IpeAOXPaHUTENb, SIBISIOUIUNACS CIEAYIOIEN CTYIEHbIO
3aIUTHI OT neperpysku. W, Hakonen, ects MBI, koTopbIe pearupytoT Ha IEpErpy3Ky
MOJTYQJIMBBIM IIEPErOpaHneM IUIaBKOTO MpeaoxpanuTens. K cqacTpio y OONBIIMHCTBA U3 HAX
OH JOCTYTICH MOJIh30BATENIO (HAIPUMEP MOXKET HaXOIUTHCS BO BXOIHOM PO3ETKE).

BonpmmnacerBo UBII ¢ nepeximodenneM momHocThio 250 BA muoxo paborarot ¢
KOMITBIOTEpaMU ¥ MOHHTOPAMH, UMEIOIINM OOJIBIION CTapTOBBIH 3a0poc Toka (boxee 3-5 s
pasusix mozenet UBIT). BkiroueHue koMmbroTepa, nmoakiroueHHoro k MIBIT MokeT BEI3BaTh
CHUTHAJI IEPErpy3KH (2 Y HEKOTOPBIX MOAENEH Meperopanne NpeaoXpanuTes), CONpPsKEHHbBIA
CO CHATHEM HaIPSDKEHHs ¢ Kommbrotepa. Kopoue roBopsi, Bail KOMIIbIOTEP HE BKITFOUAETCS C
NIEpPBOro pasa. B 3ToM citydae Bbl JOJKHBI BBIKIIIOUUTH KoMIbioTep U MBIT 1 noBToputh
BKITIFOUeHHE. BTOpoe BKITIOUeHHE KOMIIBbIOTEpa (€CIIH OHO CJIEAYET 3a MEPBBIM C May30i HE
0oJiee CeKYH/IbI) OOBIYHO OBIBACT YCICIIHBIM.

ITyneT ynpasneHus

Ha nepenneit manemu 6ompmmHCcTBa VBT ¢ TepekiTioueHneM paciioio:KeH OHH CETEBOM
BEIKJTFOUATENh. B momaBisroneM OOJIbIIMHCTBE CITyYaeB 3TO €AMHCTBEHHBIN AIIEMEHT MyIbTa
YIpaBJICHUS.

Ha nexortoprix UBIT umerorcs Takxke kHorka "tect". Ee HaxkaTue npuUBOIUT K
npuHyauTensHoMy nepeximodenuto MBI Ha paboty ot Garapen. Jta KiaBuIIa O4eHb MOJIE3HA.
Ee nanuume oueHp ynpomuiaeT periiaMeHTHYIO IPOBEPKY padboTocriocodnoctu 6arapen MBII.
Takyto mpoBepky (0e3 kraBuIHM "TecT” ee MOXKHO NPOBOANTD, BeIHUMast BUIIKY VIBIT n3
CETEeBOH PO3ETKH) HYKHO MMPOBOAUTH MPHUMEPHO 1 pa3 B MecHI.

Knasuia oTkiroueHns 38yKOBOTO CUTHala, Merommascs Ha HekoTopbix MBII, no3Bonser nocne
nepexmodenust VIBIT Ha paboTy oT Gatapen HEKOTOpoe BpeMsi MopadoTaTh Ha KOMITBIOTEPE HE
OTBIIEKAsCh MOCTOSIHHO M3-3a mucka UBIT.

Ha nexoropsix MBII nMeercs Takxke KinaBuia, THAMUKpYomas "xonoausiit" 3amyck UBIT (cMm.
pasznen "JlonoTHATENFHBIE BO3MOKHOCTH ...").

Xapakrepuctuku MBI ¢ nepexmoueHrnemM
MoiHoCTE

Kaxmast u3 comuaapix pupm-npomsBogurencii UBI ¢ mepekmodennem oimyckaeT psg MBI



OJTHOM U TO¥ e cepud pa3HbIX MommHocTel. Hanmmernee momnasie UBIT mMetor MmormHOCTE 250
BA, naun6oJiiee MomHbIe - MOIIHOCTE 1250 BA.

Kaxxmast u3 pupm BEIOHpaET CBOU P MOIIHOCTEH, NCXOIS BUANMO U3 COOOpasKeHHIA
MapKeTHHTa cBoer npoaykiun. Hanbomee vacto Becrpeuaercs psin 250, 400, 600 BA. B
MOCIIEHNE TO/Ibl MHOTHE (PUPMBI YBEINYMIIM MUHUMAaNbHYI0 MottHOCTh BIT no 300 BA.

Orpannuenne MakcuMabHOH MontHOCcTH 3THX VIBIT 00BsicHAETCS TPy AHOCTSIMH, CBSI3aHHBIMHU
C TIEPEKITIOUCHNEM HIICKTPOITUTAHHS 1yBCTBUTEIBHOTO 000pY/JOBaHHMS 110/ Harpy3Koil. B
MOMEHT TEPEKIIIOUCHMSI BO3MOXHO 00pa30BaHUE AyTH MEXIY J1eKTpoaamu. bopsda ¢ atum
SIBJICHHEM TpeOyeT ClielUaIbHBIX H HE JICLIEeBBIX Mep.

KILJ
UBII ¢ nepexinoueHrEM HMEIOT MaKCUMaTbHO BO3MOXKHBIHN i1t BIT koaddunmeHT mose3Horo
JIeNCTBHS.

Ha ocnoBHOM pabouem pexume (padota ot cetn) UBII pacxomyer sHEPTUIO TOIBKO /IS
moj3apsiia 0aTapeu v MUTAHUS CXeMbI yrpasieHus. Cxema nmoTpediser He 6omnee 1-2 %
HOMMHAJIBHOM MOITHOCTH. Ha 3apsii MoJHOCTBIO pa3pshKeHHOM OaTapen pacxoayeres eie 5-10
% nomuHanbHOM MomHocTH WBII. Takum o6pazom npu Harpyske 100 % oT HOMUHANBHOU U
3apspkeHHoH Oarapee MBIT ¢ nepexmouennem nmeer KI1 98-99 %. Ilpu narpyske 50 % ot
HOMHUHAJIBHOHU U pa3pspkeHHol Oatapee ero KI1/I nmpumepno pasen 90 %.

Bpewmst padoTsl oT 6aTapen

UBII ¢ nepexitoueHreM 00BIYHO OPHEHTHPOBAHBI HA KPATKOBPEMEHHYIO paboTy OT Oarapeu.
Bpemenu paboThl 0T 6aTapen T0HKHO ObITh JOCTATOYHO ISl KOPPEKTHOTO 3aBEPLICHUS
paboTsl porpaMm u 3akpbiTus daiiioB. OOBIYHO NIPH TOJIHOM (HOMUHANIBHOM) Harpy3ke MBI,
HMEIOIIMH TOJIHOCTHIO 3apsDKEHHYI0 HOBYIO OaTapero paboTaet oT Oatapeu 6-15 MUHYT.

Ecnu Harpy3ka MeHbllle HOMHHAJILHOM, TO Bpemst paboTsl UBIT ot 6atapen yBennunBaercs.
3aBHCHMOCTB BpeMEHH PabOThl OT Harpy3KH HEJIMHEHHAs: BpeMsi paOoThl yBEINYUBACTCS
ObICTpee YMEHBILIECHHSI HArPY3KH. DTa 3aBUCUMOCTh HECKOJIBKO 1OJIpoOHee 00CyKaaeTcs B
raBe § mpuMEHUTENbHO KO BceM Tunam MBII.

IToaxnroueHre AOMOJHUTENBHBIX aKKyMyJIATOpoB K TakuM MBII He npexycmaTpuBaeTcs.
Tennosoii pexxum WBII ¢ nepekiroueHneM paccuuTal Takum oopaszom, ytoosr BT mor
paboTaTh paboTaTh OT 6aTapen TOIBKO OrPaHUUCHHOE BpeMsl. [1OMbITKY OKIII0UeHUS
BHEIIHUX aKKyMYJISITOPOB MOT'YyT npuBecTH K Beixoay MBIl u3 ctpos.

KommiekT nocraBku

Kax npasuino B kommnekt noctasku MBI Bxoaut cam UBIL, pykoBoaCTBO MOIB30BATENS
(MHOTJa TOJBFKO HA AHTIIMHCKOM SI3BIKE), OJFH WM JIBA CHIIOBBIX KAaOEIIs IS TTOAKITIOYCHUS
kommbiotepa k UBII. MHorna nocrasnsiercs: kabenb st nonkirouenus: MBI k cetn. Eciu
TaKoro kabess HeT, TO MoJIb30BaTeNto npearaercs noakmounts UBII k cetn xabenem,
OTKJIFOUEHHBIM OT KOMITBIOTEPA, a KOMIbIoTep nojkitouats kK MBIT kabenem, nocraBieHHbIM
BMmecte ¢ UBII.

JlonoHuTEIbHBIE BO3MOKHOCTH HEKOTOPIX Mogenel UBII ¢ nepexmoueHreM

Onwmcanssle BoIe 6a3zoBbie Bo3MoxHOCTH VBII ¢ epeximoueHreM B HEKOTOPBIX MOJETSIX
YAQ4HO JAOTIOJIHSIOTCS HEKOTOPBIMH APYTHMH (DyHKIIUSIMU.

HNuaunkanus 3apsiga 6aTapen

OdeHb nosie3Has (HyHKIHS, OCOOCHHO €CJIM BbI UMEETe AYPHYIO MPUBBIUKY IPH cOOE MTUTAHU
MPOOJDKATh PaboTaTh Ha KOMITbIOTEpE, MuTaromumcs oT 6arapeu WBII. Hannuue nanaukaropa
3apsijia O3BOJIMT BaM BOBPEMsI OCTAHOBHUTCSI, HE OBOS OaTapero 710 MOJHOTO pa3psiia.

Wnaukanus 3apsaa 6aTapen, CymecTByomas y HekoTopsix Moneneit MBII ¢ nepexiroueHneM,
MOXeT OBITh pean30BaHa Pa3HbIMHU CIIOCOOAMHU.



CBeToMOIHAS: HHMKATOP COCTOUT U3 HECKOJIBKUX CBETOHO/IOB, 00Pa3yIOIIUX CBOErO poja
cTonbuaThlii uHAUKAaTOp. Yem Ooliblie cBETOANO0B (00BIMHO BCero ux 4-7) CBETUTCS, TEM
Ooutbliie 3apsi OaTapeu.

AHaNOrHYHBIM k€ 00pa3oM peanu3yercs rpapuaecKuii cTonouaTelii HHANKATOP 3apsaa Ha
KHUAKOKPUCTAIUTMYECKOM JHCIIee. B HeM poib CBETOANOOB BBIIOJIHSIOT CBETSIIHECS
NPSMOYTOJBHHUKHU: YeM OOJIbIIe MPSMOYTOJIBHIKOB CBETUTCS, TeM OOoJIblIe 3aps GaTtapen.

Hactpoiika Hanpsi:keHus NepeKJII0YeHnst

HeKOTOpHe MOIOCIN UBIl ¢ MEPECKIOYCHUEM OCHAIICHBI HACTPOCYHBIMU NEPCKIIIOYATCIIAMU. C
HX MMOMOIIBIO MOXXHO U3MCHUTDH HAIPSI?KEHUE, IIPU KOTOPOM UBII MEPECKIOYACTCA Ha PEIKUM
paGOTBI oT 6aTapeH. B ocHOBHOM peUb UACT O UBMCHCHNH HUKHCTO NPEACiia HAIPSKCHUS.

M3meHeHre HanpsHKeHUs EPEKITI0UEHHs TPOU3BOUTCS cTyneHbkamu 1o 5-10 B.
MunnMaibpHOE, JOCTIKUMOE TAKHUM 00pa30M HaNPsHKCHHE TEPEKITF0UeHIS 00BI9HO paBHO 160-
180 B.

Ora QyHKIUS OYCHB MOJIE3HA B IBYX ClTydasx. Eciu Ball KOMIIbIOTEp HE paboTaeT npu
MpeeTbHO HU3KOM HaIpsHKeHUH, Ha KoTopoe HacTpoeH Baml MBII - Torna HanpshkeHne
MEePEKIIYECHUS CIeAyeT YBEIUMUUTh. Eciiu y Bac MOCTOSTHHO oueHb HU3Koe HanpsbkeHnue, u UBIT
4acTOo MEPEKII0YaeTCs Ha padOTy OT OaTapew - B 3TOM CIIyvae HAMPSDKCHUE MEPEKITFOUCHUS
CJIeIyeT MMOHU3UTH. [IpH HCIIOIh30BAHUY 3TON (PYHKIUH (TIPU TOHWKCHUH HATIPSKCHUS
MIEPEKITIOYCHHUS) CIeqyeT ObITh OYCHb OCTOPOXKHBIM, U TIPEABAPUTEIHHO YOSTUTHCS, UTO BaIll
KOMIBIOTEp OyeT paboTaTh MPH YCTAHOBICHHOM BaMU HAIPSDKCHUH.

Amnanornyao odcrourt zeno u ¢ Temu penkumu MBIT ¢ nepexmodenueM, KOTopbie
TIEPEKITIOYAI0OTCS Ha paboTy OT GaTapew Mpy MOBHILICHUN HANPSDKEHHUS M UMEIOT BO3MOXXHOCTh
M3MEHEHHS 3TOTO Ipesiena.

Wnaukanus 3apsijia datapeu

OueHb nose3Has GpyHKIUs,, 0COOSHHO €CIIM BbI UIMEETE JyPHYIO MPUBBIYKY TIPH COOE MUTaHUS
MIPOJIOJDKATh paboTaTh Ha KOMITBIOTEpe, nuTaroumMmcs ot 6atapeu MBI Hannune nanukaropa
3apsa O3BOJIUT BaM BOBPEMsI OCTAHOBHUTCS, HE JOBOAA OaTapero 10 MOIHOIo paspsaa.

Wnaukanus 3apsaa 6aTapen, CymecTByomas y HekoTopsix Moeneit BII ¢ nepexiroueHneM,
MOXeT OBITh pean30BaHa Pa3HbIMHU CIIOCOOAMHU.

CBeToMOHAS: MHANKATOP COCTOMT M3 HECKOJIKUX CBETOJMOJIOB, 00pa3yIOIINX CBOETO poa
cTonbuaTelii uHAUKAaTOp. Yem Oolibiie cBeTOANO0B (00BIMHO BCero ux 4-7) CBETUTCS, TEM
Ooutbliie 3apsi OaTapeu.

AHaNIOrHYHBIM k€ 00pa3oM peanusyercst rpapuIecKuil CTOIOUaThIH HHANKATOP 3apsaa Ha
KHUAKOKPUCTAIUTMYECKOM JHCIIee. B HeM poiib CBETOANOIOB BBIIOJIHSIOT CBETSIIHECS
MIPAMOYTOJIBHUKH: YeM OOJIbLIe PIMOYTOJIBHUKOB CBETUTCS, TEM OOJbILE 3apsa OaTapeH.

IIposepka padoTocnocooHocTn UBIT

Barapen mo6b1x MBII paHo wian M03HO BEIXOAAT U3 CTPos. B GonbmmHCTBE ciydaeB
Bianenbubl AeneBbix MBI y3HatoT 006 3TOM HENPHUATHOM COOBITHH TOJIBKO IIOCIIE TOTO, KaK MX
WBIT B MOMeHT ouepeaHoro cOos HaNpsDKEHHUs OTKa3bIBaeTcsl paboTaTh OoT OaTapen.
PesynbpraToM MoeT OBITh HENPHUSTHAS (a MHOTAA M JOPOTast) IOTeps JaHHbIX.

UroOs! Takoro He ciry4ainoch, ¢ VIBI1 Hy»HO MpoBoANTH periiaMeHTHbIe paboTel. OuH pa3 B
MecsILl, WX XOTs OBl B KBapTal Hy»KHO IpoBepsiTh, kak UBII pabdoTaer ot 6atapewn. [yist atoro
00br9H0 oTkKiIrouYaroT UBII oT cetu npu paboTaronieM KOMIIBIOTEPE WIIH HOIb3YIOTCS
crienuanbHOM KiaBuien Test, uMmeronieiics Ha HeKOTOpbIX Mozesix MBIT.

Ecn UBII paboTaer oT 6atapen HOPMaJIbHO B TEUSHNE TPUMEPHO MUHYTHI, IPOBEPKY MOKHO
cunTaTh ycremHol. Eciu oH OTKIIIOYaeT KOMITBIOTEP PaHbIe, WIIM COBCEM HE ITOJIEPKUBACT
ero paboty, cienyer ocraButh MBII noaxmodeHHbIM K ceTH Ha 8-10 gacoB g 3apsina Oatapen
1 3aTeM ITOBTOPHTH NMPOBEPKyY. IIpy MOBTOpHOI HEeynaue OaTrapero cieayeT 3aMeHNTh.



Hexotopsie (k coxxanennto oueHp HemMHorue) MBI ¢ mepeximtouerreM BHITOTHIIOT
camoTecTrpoBaHue mpu kaxaoM BkiodeHnd MBI Cpasy nocie HaxxaTHs CETEBOTO
Boikiouatesst IBIT nepexntodaercs Ha paboTy OT 6ataper U B TEUYCHHE HECKOJIBKUX CEKYH/T
IpoBepsieT cocTosiHue cBoel Gatapeu. Eciau Gatapest B HOpMe, OH IIPOCTO MEPEKIIoYaeTcst Ha
paboTy OT ceTH, He BblAaBasi HUKaKKX cooOuienuii. Eciu Garapest He B mopsiike, OH NOAaeT
MIPOAOJKUTEIBHBIN 3BYKOBOW CUTHAJI.

Ecnu BbI ycnbliany Takoit curHai, He Brajaaiite B nanuky. Ckopee Bcero Baiia datapes
npocTo ciierka paspsbkeHa. [logzapsiaure ee, ocraBus MBI (0e3 Harpy3ku) BKIIOUYEHHBIM B
ceTb Ha 8-10 yacoB, ¥ HOBTOpUTE BKItOUeHUE. Eciau pe3ynbTaT Tecta CHOBa
HEYIOBJICTBOPUTEIIBHBIN, 00paTUTECh K CBOEMY ITOCTABLIMKY JUIsl 3aMEHBI OaTapeu.

"XoJsoaublii ctapt"

BonpmmucTBo UBII ¢ nepekitoyeHreM BKIIOYAI0TCs TOJIBKO, €CJIM HA UX BXOJE €CTh
HaIlpsDKEHHE, M OHO HaxoJuTcs B npeaenax pomycrumoro. Ecnu Ha Bxone UBIT HeT
HaIPSHKSHUS, I OHO HAXOIUTCS BHE OMYCTUMBIX npenenoB, BII He Bximtouaercs.

Hexotopsie UBI1 nmeroT Tak Ha3bpIBaeMEBIH "XOMOIHBIN cTapT”, T.€. IMEIOT BO3MOKHOCTD
BKJIIOUEHHMS TIPH OTCYTCTBUH HANpspKeHMS B ceTH. OOBIYHO JUTA pearu3anny 3Toi QyHKINH
HYXHO Ha)XKaTh KaKy0-JIM0O KIIaBHIILy OJHOBPEMEHHO C BKIIFOUEHHEM CETEBOTO BBIKIFOUATEIS
UBII. Ora ¢yHKIMs He BCera ornicaHa B pyKOBOJCTBe st mosib3oBatens VBII.

Hanpumep amst ouens pactipoctpanennsix Back-UPS ¢upmer APC (kpome mozenn Ha 250
BA), BeimyckaBmuxcst 1o 1998 rona, m1s "xomomHoro crapra” HyKHO BKIFOUHTH CETEBOM
TyMOJIEp, OTHOBPEMEHHO YASP)KUBasl KJIABHIIY OTKIJIIOUSHHUS 3ByKOBOTO CUTHAIA (OTMEYEHHYIO
KOJIOKOJIbYHKOM).

Hanwnaue 3Toii ¢pyHKIMK BecbMa MOJIE3HO, TAK KaK 1aeT BO3MOKHOCTB 3aIyCTUTh Ha HECKOJIBKO
MHHYT Baie o0opyaoBaHue (KOMIBIOTED, Tene(hoH WK (akc) Jaxke €Cli B CeTH HET
HanpsDKeHUs. "X O0JOIHBIM cTapTOM" HE CIIEAYET 3JI0YIOTPEOIATh, MOCKOIBKY 3TOT PEKIM
SIBIISIETCS BECbMa HalpsbKeHHbIM 11 VIBIT.

Pexomenmyercs mob30BaThCs "'XOIOJHBIM CTApPTOM" B TIPABHIILHOM ITOCIIEAOBATEIFHOCTH
cHavaia 3amyctuts VBII, 1 Toapko gepes 5-10 cekyH[ mocie 3Toro BKIIOYHTH Ballle
obopynoBanue. 3a 31o Bpemst Bai MBI BoiiineT Ha pexuM, HAXOSICh B IAJSIIUX YCIOBUIX
xoJocToro xona. barapes 3a 370 BpeMsI MPaKTUYECKH HE Pa3psIIUTCS M0 TOW K€ MpUIHHE (HEeT
Harpy3KH) U MOJHOE BpeMsi paboThl OT OaTtaper OCTaHETCs MPAKTHYECKU TEM XKe, Kak ObLIo Obl
B CJIy4ae, €CJIM BbI BKITIOYHJIH ObI KOMITBIOTEP WM APYTYIO Ballly Harpy3Ky cCpasy.

3amena 0aTapeu

Barapeto MBII paHo miu no3aHo NpuaeTcs MeHATh. s MpoBeaeHUs ATOH onepanuu Bam
HYKHO 00paTuthes K pupme, nmocraBusinert Bam UBIL. Eciu upma yxe He CyIIecTByeT, WiH
HE MOJKET I10 KaKMM-TO MPUYMHAM BBITIOJIHUTE 3Ty OIEpanuio, 00paTuTech K AUIEpY,
JUCTPUOBIOTEPY WIIM B CEPBHUCHBII EHTP (HDUPMBI-TTPOU3BOANTEIS.

B nocnennee Bpemst Hekoropbie MBI nMeroT crienuanbHy0 KOHCTPYKLHIO, JOITYCKAIOLY IO
3ameny WUBII koHeuHbIM noabp30BaTeIeM. B 3TOM citydae, OTBEpHYB Ilapy BUHTOB, BbI
MoJy4aeTe A0CTyn K OarapeitHoMmy orceky. Octanphble yacti MBIT npomomkaioT octaBaThes
CKPBITBIMH OT Bac.

Jliist 3aMeHs! OaTapen, ee HyXKHO MPEX/Ie BCEro UMeTh. B HacTosimee BpeMsi caMblii poCTOi
ITyTh MOJIyYeHHsI OaTapen - KylnuTh ee y Toro ke camoro nocrasimka MBI, [Tostomy, moka B
Poccun Henmp3s kynuth OaTapero st UBIT Ha mobom yroy, kak OaTtapeiiky s meepa, UBII ¢
3aMeHseMOH 0JIb30BaTeNeM OaTapeeil He MIMEIOT 3aMETHBIX IIPEHMYIIECTB.

[Ipuenypa 3amMeHBI 6aTapeu OIMICaHA B IJ1aBE §.

Ipenmymecrsa UBII ¢ nepexioyenuemM

OcCHOBHOE, U TTOYTH €UHCTBEHHOE, TpenmyniecTBo MBII ¢ mepexmoueHneM - 3T0 HU3Kas LeHa.
ena UBII ¢ nepexmouenuem B Mockse uzmensiercst ot 0.1 qo 0.3 gomnnapa 3a BoJabT-aMIiep



MOIIHOCTH.

Hpyroe mpenmymectso UBII ¢ mepexmrouenneM - Beicokuii KI1JI, camo mo cebe He nmeer
onpeensonero 3uaueHus, nockonbky KIIJ npyrux tunos UBII Toxxe 1oBonbHO Beauku. 1
Boo6Ome, KITJI mist BIT e rmaBHas XapaKTepHUCTHKA.

Tem He MeHee ecTb 0JJHO nMeroliee 3HadeHue cieacTare Beicokoro KI1JI - ato Hu3koe
TEIUIOBBIJIENICHNE BHYTpH Kopiryca. V3-3a Huskoro Terutosbinenenns 3tu VBT ve tpebytot
MIPUHYAUTEIBHOTO OXJIAKACHHS (C TOMOIIBIO BEHTHIISITOPOB) H, CIECJOBATEIbHO, MEHBIIIE
mrymsaT. Ha pesxxume paboTsl oT cetu xoporme MBI ¢ mepekimroueHneM MpakTHIeCKH
6ecrrymusl. Lllym oT paboTel HHBEpTOpaA MPUCYTCTBYET TOIBKO BO Bpemst pabotsl UBII ot
Oartapen (T.e. BCEro HECKOJIbKO MUHYT) M TOXKE HE CIUIIKOM CIIBIIICH (OISATH e Y XOPOIINX
WBII).

Huskuit yposens myma nospossietr ycranasiupath UBII ¢ nepexiitoueHneM HEnocpeIcTBEHHO
PSIOM C 3aIIUINAEMbIM KOMITBIOTEPOM.

Henocratkun UBII ¢ nepexroueHuemM

UBII ¢ mepekintoueHrEM BO BpeMsi pabOThI OT CETH 00ECIICUNBAIOT KOMITHIOTEPaM 3aIlUTY
TOJIBKO OT cJIa0BIX BO3SMYIICHHUH IIEKTPHUYSCKON ceTH. MOXKHO CKa3aTh, YTO UX (PIIBTPHI
"qucTAT yncToe.

Ota ocobennocts VBII ¢ nepekitoueHrnem eaeT BO3MOXKHBIM HX IPUMEHEHHE TOJIBKO B
YCIOBHSIX "XOpoIeit" 3eKTpuIecKoil ceTH, B KOTOPOH BpeMst OT BPEMEHH CIy4aroTcs
OTKJIFOYEHHUS SJICKTPOIUTAHMUS.

Boo0buie MoHO cka3arb (He CHIIbHO morpemus npotus uctunbl): UBII ¢ nepexntoyenuem
3aIIUIIAIOT TOJIBKO OT OJHOTO BUAA cOO0SI DIIEKTPOIUTAHU: IOJIHOTO OTKJIIOUCHUS
HaTPSKEHUS.

He cnenyer ucnonb3oBath 3t MBI npu paboTe B yCIOBUSIX TPOMBIIIIEHHOTO MPEATIPUATHS
WU B IPYTHX CIIy4asix, KOTAa B €MHYIO DJIEKTPHYECKYIO CETh BKIIIOUSHBI KOMITBIOTEPHI U
MOIITHOE MPOMBIIIUICHHOE 000PYA0BaHHE (CTaHKH, TU(PTHI, JaKe OOJIBIINE KOMTUPOBAILHBIC
anrmaparsl).

BosmoxxnocTh npumenenust MBI ¢ nepexintoueHremM B OONBIINX JIOKAIBHBIX CETSIX,
PAacIIOIOKEHHBIX B HECKOJIBKUX Pa3HBIX 37IaHUSIX, KaXK]IbIH pa3 TpeOyeT CreluaibHOro
noATBepxkAeHus. Kak nmpaBuiio B Takux yclioBusix Tpedyercs ucnoib3oBatb UBII ¢
rajJbBaHUUYECKON pa3Bs3Koil, koTopoil mumens! MBII ¢ nepexnoueHueM.

W3-3a HeCHMHYCOMAANBHOCTH BBIXOIHOTO CUTHAJIA M HAJIMYHS Pa3pbIBa JIEKTPOIUTAHHUS, TPU
nepexitoueHnn UBIT npu ¢ pexxuma paboThl oT OaTapen Ha pexuM padoTHI OT CETH BCera
HaOJIr0JaeTCsl He CIMIIKOM TJIaIKUi epexo/IHblii nporuecc (cM. puc. 10).

ITpu HeOmaronpuATHOM (aze ceTeBOro HaIPsHKCHUS B MOMEHT NePeKIIIOUeHUs, OIOK MUTaHUs
NIEPCOHATIBHOTO KOMITBIOTEpa HE CMOXET MOJTHOCTHIO CIUIAIUTh CKauOK HanpskeHus. B
pe3yJbTaTe Ha MaTepUHCKYIO TUIaTy KOMITbIoTepa OYAET MoJIaH UMITYJIbC, aMILTUTY1a
HaINpsKEHUs KOTOPOro MoKeT JocTUrHyTh 400 MB.

BcnenctBue 3T0ro He pEKOMEHyeTCsl UCI0J1b30BaTh 3TH MBII B OTBETCTBEHHBIX Cllydasx: AJs
3alIUThI (1)3171.]10BI)IX cepBepOB, y3J'IOBI)IX KOMMyHI/IKaIlI/IOHHbIX KOMHL}OTepOB, KOMHI)IOTepOB C
OUEHb JIOPOTMMH JJAHHBIMH, JIOPOTHX NepU(PEpUHHBIX YCTPOHCTB THIIA IBETHBIX CKAHEPOB
GospIIoro opMarta u T.JI.

Cdepa mpumenenus MBI ¢ nepekroueHrueM - 3aIuTa OTACIbHBIX TEPCOHATBHBIX
KOMITBIOTEPOB, Pa00YMX CTaHIMI HEOOBIIUX JIOKAIBHBIX CETEH, AeIeBbIX nepr(epuitHbIX
YCTPOMCTB, paboTaIONIMX B ycIoBUAX 00braHoro oduca. MBII ¢ mepekimoucHreM XOpOIIHX
IIPOM3BOANTENICH OTIIMYHO paboTatoT B 3TuX ycnoBusix. Coran teicad UBII ¢ nepekimoueHnem,
y’K€ YCTaHOBJIEHHBIX B Poccuu, 1oKa3bIBaIOT 3TO.



UBII, B3anmoneiicTByomuii ¢ ceTbio (Line-Interactive UPS)

Ha pucynke 12 npencraBnena cxema MBI1, B3anmoneiicTByromero ¢ ceTbio. W omnsTh, Kak u s
UBII ¢ nepexiroueHreM, 10 CPABHEHHIO C YIPOIIEHHOW CXeMO y HaC MOSBUIMCH (PUIBTPbI
LIyMOB ¥ UMITYJILCOB U OJIOK aHAJIM3a CETH U YIPaBJICHHS.
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Puc. 12. bnok-cxema UFBII, e3aumooeticmeyrowe2o ¢ cemoio.

Kak BuzHO, 3Ta cxema oueHb moxoxa Ha cxemy UBII ¢ nepexmtoueHremM. OCHOBHBIC OTIHYHS:
TparchopMaTop MOCTOSHHO MOAKIIOYCH K Harpy3Ke (M MOCTOSHHO paboTaeT), U Mo IPyromMy
PAaCIIOJIOKEH IEPEKIII0YATEb.

UBII, B3auMoieiicTBYIOIIHI C CEThIO MMEET JIBA OCHOBHBIX Pe)KMMa paboThl: paboTa OT CeTH U
pabora ot GaTapen..

Pa6oTa oT ceTn U nepexKJa0YeHue

Ha pexume paboTBI OT JIEKTPUYECKON CeTH HallpshKeHHe QUIIBTPYETCS OT IIYMOB H
HMIIYJIBCOB U MOCTYTAeT K Harpy3Kke. YacTh MOIITHOCTH pacxoayercs Ha 3apsanky Oarapen WBIT
WK TIOIEPKaHNE €€ B 3apSKEHHOM COCTOSIHHH.

Bnoxk ananuza HaIIpS’KCHUSA KOHTPOJIHUPYET (1)OpMy 1 aMIUTUTYyly HAIIPS’KCHUSA CCTHU.

B ciryuae, ecnu HanpspkeHHE CETH CTAHOBUTCS CITUILIKOM HU3KUM (Harpumep Huke 195 B) min
(U1l HEKOTOPBIX MOJIEJICH) CIIMIIKOM BBICOKHM, OJIOK aHaJIM3a CETH IBITACTCS CKOPPEKTHPOBATh
BEJIMYMHY HalpsDKEHUsI, TIepeKIrouasi 0TBOJIB aBToTpaHcopmaropa. Hampspkenue Ha BbIxoze
WBII noBpImaeTcst WM MOHWKAETCs, MPUOIIDKasICh K HOMUHAJIbHOMY 3HaueHuto. Ecin
HaNpsHKEHWE CTAHOBUTCS HACTOIBKO HU3KUM, YTO MEPEKITIOUEHHE OTBOJIOB YK€ ILIOXO
nomoraet, To BII nepeximoydaercst Ha padoTty ot OaTapen.

Ecnu na Bxox MBII noctynaeT HanpspkeHHE HCKaXKEHHOM ()OpPMBI, OJIOK aHaJIM3a CETH TaKxKe
nepexmodaer VBT Ha pexxum paboThl oT OaTapen.

[poriece nepeksroUeHus ¢ pexKIMa paboTa OT CETH Ha PEXKUM paboThI OT OaTapeu (M 00paTHO)
175t UBII ¢ cunycou1anbHbIM BBIXOJIHBIM HANPSKEHUEM IMIPEACTaBIeH Ha PUCYHKe 13.

L
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Puc. 13. Ocyunnoepammer nepexnouenus "cemo-bamapes’” (a, 6, 8) u "bamapes-cemv"” (2) ons
UPBII, 83aumodeiicmsyoujeco ¢ cemvio.

[Mepexmouenue "cerb-0atapes” (cM. puc. 13 a, 6 ¥ B) IPOMCXOAUT 3HAUYNTEIBHO OoJIee IIaIKo,
yem y MBI ¢ nepexntoyeHneM npexae BCero noToMy, 4To COBIANaT GOpMbI KpUBOU
HarpsDKeHUs Ha 000MX pexuMax padbotel. CaM mpolecce nepekitosieHust (BMecTe ¢ BpeMeHeM
oOHapy>xeHHst c00s1) 3aHUMaeT MEHee YeTBEPTH Neprosia cuHycouasl ( mpumepHo 3-4 mc). B
3aBUCHMOCTH OT (ha3bl HANPSDKEHHST B MOMEHT cOO0sl CETH, COIYTCTBYIOIIHE TIEPEKIIOUCHUI0
MIepeX0/THBIE MPOLIECCHl MOTYT MPOAOIDKaThCs 10 20 Mc, T.€. Ha MPOTSHKEHUH IIEpHoia
CHHYCOHIBL.

st B3aumoneicTByomux ¢ cetbio MBI, nMeromux BIX0JHOE HAMIPSKEHUE B BUTIE
MPSIMOYTOJFHUKOB C May3aMH (WU, KaK CTBIUTMBO WX HA3BIBAIOT MPOU3BOJUTEIIH - CO
CTYIIEHYATHIM PUOIIDKESHIEM K CHHYCOH/IC) MPOIIECC MEPeX0aa OT OJHOTO PEXXUMa K APYTOMY
HU4eM He otamdaercs ot pabotsl MBI ¢ nepexmrouenuem (cm. puc. 10).

Pe:kum padoThI 0T OaTapen

[Tpu nepekiroueHn Ha pesKUM padboThl oT OaTapeun, naBeprop MBII, mocrosHHO
MIOJKJIIOYEHHBIH K Harpy3Ke, HeMeIUIEHHO HauMHAaeT BhIpadaThiBaTh IEPEMEHHOE HaNpPsDKEHNUE,
cuH(pazHoe HanpsuKkeHHIo ceTH. CeTh OTKIIIOYAaeTCs OT Harpy3KH MepeKIrouaTesieM, HO OCTaeTCs
T10J] KOHTPOJIEM 0JIOKa aHaJIN3a CETH.

HHBepTop noaaepKUBAET HANIPSIKEHUE HA HArpy3Ke B TeUeHUE HEKOTOPOTO BPEMEHH,
3aBUCSIIETO OT 3apsa Oarapeu. Ecim cereBoe HaNpspKeHKE 3a 3TO BpeMsl He CTAHOBHUTCS
HOpMaJIbHBIM, Mociie paspsna 6atapen VBII oTkiarouaeT Harpy3Ky.

Ecnu Bo Bpemst paboThl OT OaTapeu, ceTeBoe HalpsDKEHHE CTAaHOBHUTCSI HOpMaibHbiM, VIBIT
TOTOBUTCS K NEPEKITIOYCHHUIO Ha OaTapero: HaunHAeT CHHXPOHU3AIMIO IEPEMEHHOTO
HapsKEHUs UHBEPTOPA C CETEBOM CHHYCOUIO0I.

YacroTa HanpspKEHHS Ha BBIXOZE HHBEPTOPA U 4aCTOTa CETH HE COBIAAl0T COBEPIICHHO
TouHo. [ToaToMy pasHocTh (ha3 MexIy HAIPSHKEHUEM CETH U HAaNpsHKEHHEM MHBEPTOpA IJIABHO
MeHseTcs. Harpyska B 9To Bpemst IpoJJoIDKaeT MUTAaThCS OT MHBEPTOpa (ITUTaeMOTo B CBOIO



ouepens Oatapeeii). M ToIpKO B MOMEHT, Koraa (haza HalpsDKEHISI HHBEPTOpA C 3aJaHHOM
TOYHOCTBIO (HE XyXKe 2-5 rpasycoB) coBnajer ¢ (ha3oil CETEBOr0 HANPSHKEHHUS, TPOUCXOIUT
nepekmodenue MBI na paboty ot cetu. [lepexntoyenue (OT MOMEHTa BOCCTAHOBIICHUS
HAaIPSDKEHUS B CETH) MOXKET 3aHATh HECKOJIBKO CEKYH/I.

Takas cioxHast nporearypa NepeKkIIoYeHHs XOTs ¥ 3aTATHBAeT CaMO NEepeKIIOYeHNe, HO I
WBII ¢ cuHycOMIanbHBIM BEIXOJHBIM HANPSDKEHHEM M03BOJIAET IPOU3BOAUTE €r0 OYEHb MATKO
(cM. puc. 13 r). B MOMEHT nepeKiItoueH s He BO3HUKAET HUKAKHUX (Da30BBIX MM aMILUIUTYIHBIX
ckadkoB. KoMIbroTep Bo BpeMsi IepeKkioYeHus padboTaeT HOpMaJIbHO, OJIOK MUTaHUs Ha
UCIBITBIBACT UMITYJIbCHBIX HArpy3o0K.

[penpinynmii naparpad otHocuTest k B3aumoeiictByrommum ¢ cetbto MBI, ¢ cunyconnansHpim
BBIXOJHBIM HanpspkeHueM. MoMeHT nepekitoueHus 11 VIBIT ¢ BBIXOOHBIM HaPsDKEHUEM B
BHUJI€ TIPSIMOYTOJILHUKOB C TIay3aMU HU4eM He oTinyaercs ot padbotsl MBII ¢ nmepekiroueHnem.

Teneps paccMoTpuM uyTh oJpoOHEe paboTy oTAeNbHBIX dnemeHToB UbBIT.

BrinpsaMuTens

Bempsimutens MBI ¢ peryianpoBaHneM HanpspKeHUS BBIMOMHSIET PYHKINIO aBTOMAaTHYECKOTO
3apsiHOTO yerpoiicTBa. OH 3apspkaeT 6arapero, eciii OHa pa3psDKEHa, M OAEPIKUBAET Ha Hel
HalpspKeHME TUIaBAIOIIETo 3aps/a, €Cit ee 3apsi OJM30K K MaKCUMaiIbHOMY. B nenom
XapaKTEepUCTHUKHU U (DYHKIMHU BBIIpsiMUTENeH OonbinuHcTBa 3THX UBII Takue e, Kak y
soinpsimuteneit MBI ¢ nepekimouenuem.

Hawubonee pacripoctpaneH pexxuM 3apsizia 6artaper, Ipy KOTOPOM CHadasa Oarapest 3apspKkaeTcst
MIOCTOSTHHBIM TI0 BEJIMYHMHE (CTAaOMIN3UPOBAHHBIM) TOKOM, a 3aTeM, PH JOCTHKECHUH
HEKOTOPOTO 33JIaHHOTO HAIPSDKEHUS, CTaOMIM3UPOBaHHBIM HanpsbkeHueM. [lociie Toro, kak
OaTapes Oy/eT 3apsDKeHA, OHa TOICPKUBACTCS 10| TOCTOSIHHBIM HANpPsDKEHHEM (T.H.
TUIABAIOIIMM TTOTSHIMATIOM HJIM HANPSDKEHHEM IUIABAIOIIETO 3apsiaa - T.€. HanpsDKCHUEM, IpH
KOTOPOM TOK 4epe3 0aTapero paBeH HYJIIO).

3apsanable ycTpoiicTBa HeKOTOphIX MBII peann3ytoT HeCKOIbKO 00JIee CI0XKHBIN aITrOPUTM
3apsiga 6atapeu - UMITYIbCHBIN. [Ipy IMITYIIbCHOM pEeKUMeE 3apsiia 3apsiTHOe YCTPOMCTBO
OTKJIFOUAETCS MOCIIE IOCTIDKEHNS TTOTHOTO 3apsiia Oataper U BKIIOYACTCS BHOBb TOJIBKO 1TOCIIE
TOTO, Kak Oarapes paspsauTcs (HanpspkeHne Ha Hell ynanet). [IponsBoaurenu Takux MBIT
YBEpSIFOT, YTO UMITYJILCHBIH aJlTOPUTM 3apsi/ia MO3BOJISIET HECKOMIBKO MIPOUINTH KHU3Hb OaTapee.
IponsBoauTenu Garapeil 3Ty TOUKY 3peHHs OOBIYHO HE IIOAACP)KUBAIOT, 3B, YTO UX
OTJIMYHBIC aKKYMYJIATOPLI MOKHO 3apsKaThb CaMbIMU IPOCTBIMHU METOAAMU.

Bempsmutenu UBIIL, ciermansHo npeHa3HAYSHHBIX U JUTNTETFHON pabOTHI, OTINYAIOTCS
OOJBIINM 3apsIHBIM TOKOM. DTO MTO3BOJISIET UM JIaKe B ciiydae moakirodeHus K MBII
JIOTIOJTHUTEJIbHOW OaTapen OOJbIIONH eMKOCTH 3apsuTh OaTapero 3a MPUeMIIeMOe BpeMsL.

Hexoropsie npousBoautenu UBII, B3auMoIeHCTBYIOIIMX C CEThIO, AJIs MOJTYUEHUS
MAapKETHHTOBBIX IPEUMYILECTB 3asBJIAIOT 00 OYEHb MaJIOM BPEMEHH 10A3apaa
aKKyMYJISTOPOB (Hampumep 5- 6 9acoB). MakcuMallbHBIN 3apAIHBIN TOK, @ HHOT/IA H
MaKcHMaJlbHOE HanpsbkeHne Ha Oatapee Takux MBII peificTBUTebHO NPEBHIIAIOT
MaKCUMaJIbHbIC 3HAYCHNS, YCTAHOBJICHHBIE TPOM3BOIUTEIIEM aKKYMYJISTOPOB. DTO HETb3S
NPU3HATh PEUMYIIECTBOM, TIOCKOJIBKY OoJiee OBICTPBII 3apsi] MOKET IPOUCXOJUTH 32 CUET
YMEHBILCHHUS pecypca OarapeH.

K CIob3yr0TCS CBUHIIOBBIE KMCITOTHBIE TEPMETHIHBIE HEOOCTY/KHBaeMbIe aKKyMYJISITOPHEBIE
barapeu.

Hanpsoxerne 6atapen ot 6 1o 48 B, eMKocTh 0T 4 ammnep-4acoB. MakcHMalbHasi EMKOCTh
Garapeun mist 00br9HEIX MBI, ¢ perynmupoBaHueM HanpspkeHUs, (C BpeMeHeM paboTHI OT
Oarapen py MaKCHUMaJIbHON MOITHOCTH 5-15 MUHYT) MOXET JOCTHTATh puMepHO 20 amrep-
YacoB.

CymtectByroT MoaynbHble MBI, cienyanbHO nmpeaHa3HaueHHbIe TS JUTMTENBEHOH paboThI OT
Oarapeu ( B TeUEHHE MHOTHX YaCOB WM a)Ke HECKOIBKUX CYTOK). OHH cOCTOAT M3 0a30BOTO
3NIEKTPOHHOTO OJI0KA, K KOTOPOMY MOXKET IOAKITIOYaThCsl OJMH OJIOK OaTapey WK HECKOIBKO



TakuXx OJIOKOB.

CyMMapHast eMKOCTh 0aTapen, COCTOAIIEH U3 HECKOJIBKIX MOJyJIEH, MOKET JOCTUTaTh COTEH
amrep-4acoB. COOTBETCTBEHHO M AIUTENBbHOCTH padboTsl MBI ot 6aTapen MOXeT JOCTHTaTh
HECKOJIBKUX CYTOK.

HuBepTopsl B3anMoieicTBy0muX ¢ ceThio UBII MOryT nMeTh cHHYCOUaIbHOE BHIXOTHOE
HAIPsDKCHUE WU BBIXOHOE HAMPSDKEHUE B BUJC MeaH apa ¢ nay3oii (kak y UBII ¢
MIEPEKITIOYCHUEM ).

[Monubii K03 HUIMEHT TrapMOHUYCSCKIX UCKAKCHHUI OOJBITHHCTBOM MIPOU3BOTUTEICH HE
yKa3bpIBaeTcsi. TeM He MEHee B cllydae CHHYCOUIAIBHOTO BBIXO/A, TIPU HE MPEACTbHBIX
napaMeTpax, UCKaKCHHsI CHHYCOM/IbI BIIOJIHE IPUEMIIEMBI (T.€. HE TPEBBIIIAT 5 %).

biiok ynpasnenust UBII u ananu3za cetu

OTOT OIOK ABISIETCS MOXaTyH rmaBHEIM >1eMeHToM MBI ¢ peryianpoBanneM HanpspKeHUs,
ominyaroium ero ot UBII ¢ nepexntoueHueM.

s ynpasneHns: B3auMoJIeUcTBYoIuX ¢ ceThlo MBI 00b1dHO nenonb3yroTest Hepoporue
MHKPOIPOLECCOPHI, IPUMEHEHUE KOTOPBIX [103BOJISIET BO3I0KUTh Ha MIBII Maccy HOBBIX,
JIOTIOJTHUTEIBHBIX (DYHKIHH.

Ipesxxne Bcero, 6110k aHAIM3a MOXKET HE IIPOCTO U3MEPATH ACHCTBYIOIEe 3HAaUCHUE
HanpspKeHus ceTH (Kak fenaet ynpasisitomas cxema MBI ¢ nepekiroueHnem), HO IOCTOSIHHO
cieanTh 3a GopMoii cuHyconabl. st 3TOro B coctaB 0JIOKA aHAIN3a CETH BKIIFOUAIOT
CHeNMaTbHBIA 3JIEMEHT - aHaJoro-1udpoBoii npeodpaszosarens (ALIIT). Heckonbko pas 3a
noynepron AL nmpon3BoIuT H3MepeHe MTHOBEHHOTO 3HAUSHUSI HAIIPSDKEHUS CeTH (CM. PHUC.
14).

Puc. 14. UFII, 83aumooeiicmgyowuil ¢ cemvio, usmepsient HanpsajiceHue cemu.

AIIT npeobpasyeT pe3yabTaT U3MEpeHUst B LU(GPOBYI0 GopMy U IepefaeT ero Uil aHaau3a
mukporporeccopy UBII. B namsitu Mukponpoieccopa XpanuTcs 00pa3 uaeaibHOW CUHYCOU/IBI.
Muxkponporeccop HePEepbIBHO CPABHUBACT €r0 C Pe3yIbTaTOM H3MEPEHHsI MTHOBEHHOTO
3HAYEHUS HaNpPsDKEHUS.

s ynpasnenunst MBI (a umMenHO a71s1 BEIOOpa MOMEHTA MEPEKIIIOYEHHS C peKHMa paboThl OT
CEeTH Ha PEXUM PabOThI OT OaTapen 1 00PaTHO) HCIOIB3YIOTCS IOBOJILHO CII0KHBIE KPUTEPUU
Ka4yecTBa CETH.

Hanomuaum, yto i UBII ¢ nepexitoueHneM eIMHCTBEHHBIM KPUTEPUEM, OTINYAOIINAM
"Xxopouryro" ceTh oT "Mioxoi" ObLIO AEHCTBYOIIEE 3HAYCHUE HAMIPSDKSHUSL.
BzaumoneiictBytomuii ¢ cetbio MBIT Toxke npuHUMaeT BO BHUMaHUE JEHCTBYIONIEE 3HAUCHHE
HaNpsDKEHUs CETH, paccunTaHHoe Mukpomnpoiecoopom MBI Ha ocHOBaHUYM pe3ybTaTOB
HM3MEPCHUSI MTHOBEHHBIX 3HAYCHHUN HATIPSKCHUS.

Ho xopommit VIBII, B3anMoieiicTBYIOIIHNI C CEThIO, MOYKET CIEJUTh HE TOJIBKO 3a BETMUHHOMN



JEUCTBYIOIIETO 3HAYCHHS HAPSDKCHHS CETH, U elle 32 HECKOJIBKUMH ITapaMeTpaMH CHHYCOHIBL.
Hanpumep, oH MOXKET IEPEKIIOYNTHCS Ha paboTy OT GaTtapew, eciu:

JacToTa CETH HAXOAUTCA BHE qUAITa30Ha JOITY CTUMBIX 3Ha‘ICHI/II\/'I;

MFHOBEHHOE 3HAUCHHE HANPsLKEHUS] OTKIOHUIOCh OT MTHOBEHHOTO HANPSDKEHUS HIEATbHON
CHHYCOM/IbI, XpaHsiueiics B mamsatu MBI, Ha BennunHy GoJibIe 10y CTHMOM;

HeﬁCTByIOLHee 3HAYCHUC HANIPSHYKECHUS CTAJIO MCHBIIIC UJIN GoJible JOITyCTUMOT O,
B C€TU NTOSABUJICA UMITYJIBC, HE TOTAIIeHHBIN 10 KOHIIA (I)I/IJ'IBTpOM HUMITYJIbCOB.

[TpuBenem HampuMep IepeyeHb YCIOBHUIT MEPEKITIOYEHIUS Ha paboTy OT GaTapeu IJIsi OXHOTO M3
caMbIx pacrpoctpaneHHbIX B Poccun MBI, B3aumonelictByromux ¢ cerbro. UBIT
MepeKIIIogYaeTcs Ha paboTy oT b6aTapeu, eciu:

OTKJIOHCHHE MIHOBEHHOTO 3HAYCHHS BXOIHOTO HAIMIPSHKEHHS OT UICATBHON CHHYCOUIHI,
HMMEIOIEH HOMUHAIBHOE HanpsbKeHue, npesbimaeT 80 B;

(ha30BBI CIBUT MEX Iy CHHYCOUAaMH (MIeaIbHON M peanbHOM ) npeBbIaet 2.5 rpaayca;

UMeeTCst KOMOMHAIMS OTKJIIOHEHHSI MTHOBEHHOTO 3HAYeHHs HalpsDKeHHs U (ha30BOro C/IBUTA,
eciu 3HaueHue BoipaxkeHus {(0.4 x ¢azosblii ciBur B rpagycax) + (0.025 x oTkioneHne
HaIpsDKEHHMS B ITPOLIEHTAX OT HOMHHAJIA) } TIPEBBIIIACT SIUHUILY;

HEﬁCTByIOLHCe 3HAUYCHUC HAIIPSKCHUA CETH BBIIIIIO 3a MPEACIIbI NIPOrpaMMHO YCTaHOBJICHHOT'O
JHarna3oHa BXOIHBIX HaHpH)KeHPIﬁ.

TmarenbHbl aHAINA3 3JIEKTPUUECKON CETH, IPOM3BOAUMBIN B3aMOAECUCTBYIOLIUM C CEThIO
WBII nmeeT He TOIBKO JOCTOMHCTBA.

J171s1 KOMIIBIOTEPOB, OCHAIIEHHBIX UMITYJIECHBIM OJIOKOM IMHTaHUS (2 IMCHHO OHU ABIISTFOTCS
Haubosee pacrpocrpaHeHHol Harpy3koit UBIT) ¢popma cuHycouibl He IMEET 0COOSHHOTO
3HaueHus. OHU MOTYT OoJiee WM MeHee HOPMaJIbHO paboTaTh UMes Ha BXOAE Jlaxe
HECHHYCOHMIAbHBIA CUTHAJI (HallpuMep HanpsikeHue, BbiiaBaemoe MBII ¢ nepexmoueHnem).

Ho monpoOy#iTe MOAKIIOYUTH BXO XOPOIIETo B3anMoaeHcTBytomiero ¢ cetsio MBI k Beixomy
UBII ¢ nepexirtouennem, padoratomiero ot 6artapeu. Bel yBuanre, uto MBI,
B3aMMO/ICHCTBYIOIINI C CEThIO, OTKAXKETCS paboTaTh. Takasi, C MO3BOJICHHS CKa3aTh, "ceTh",
CIIMILIKOM TIOXA JJIsl €r0 YyBCTBUTEIBHOTO M YMHOTO Os10Ka aHanu3a cetd. OH HEMEJICHHO
nepeiizier Ha paboTy ot OaTapeu.

Ho xommbroTepsr HOpMansHO paboTarot, nurasck oT MBI ¢ mepexmouernem. Ctasno ObITh
nHora tpedosanust 3TuxX MBI k ceTn MOKHO CYMTATh YpE3MEPHBIMH.

Hampumep B I'py3un, rie snekTpudeckas ceTh B epBble ToAbl He3aBUCUMOCTH OblIa CHIIBHO
nckaxeHa, Hekotopsie MBII, B3aumozeicTByomme ¢ ceTbio, He padoTany B pexXuMe paboTsl OT
CeTH, M Cpa3y MEepPEeKIIoYaInNCch Ha paboTy ot 6atapen. Komnsiotepsr u MBIL, mocTpoenHsie o
JIPYTHM cXeMaM, paboTaIn HOpMaJIbHO.

BaxHoii GpyHKIMeit 6J10Ka yrpaBieHus SBISETCS OTKIIOYEHHE HArPY3KH MOCIIE [UTUTEeIbHON
paboTs! oT OaTapen, Koraa 3apsn 6ataper ucUepnaH MOYTH MOTHOCTHIO. DTO MO3BOJISIET
COXpPaHUTh PabOTOCIIOCOOHOCTH OaTapen.

Mukponponeccopsl B3auMoAecTByomux ¢ ceTbto UBI1 MOryT BBIOIHATE Maccy
JOTIOTHUTENbHBIX (DYHKIMH, TAKUX, KAK U3MEPEHUE HANPSDKCHUS B CETH, PETHCTPALMIO COOEB U
T.1. O0 3TOM, M IPYyTHX BEUIax pedb MOUIeT B pazaesne "JlonoJHuTeNbHBIE BO3SMOXKHOCTH ...".

[Nepexmogarenn, GrIBTPHI IIyMOB U UMITyTEcOB VIBI1, B3anMOAEHCTBYIONINX C CETHIO,
YCTPOEHBI COBEPIICHHO TakK ke, kKak y MBI ¢ mepexmoyernnem. OHI UMEIOT IPAMEPHO TaKHe
e XapaKTepUCTUKH. [103TOMy 51 OTCHIIat0 HHTEPECYIOIIErocs YUTATENS K COOTBETCTBYOLINM
pas3zenam riaBsI 3.



ITopT 114 CBSI3M C KOMIIBIOTEPOM

Bce B3anmogneiictyromue ¢ cetbio MBII uMeroT mopt Asst CBA3M ¢ KOMIIBIOTEPOM. DTOT HOPT
IIpeAHA3HAa4YeH AJIs Iepeladi U IIpHeMa CUTHAJIOB PeJIeHHOTo THIa (OHU OOBIYHO PEean30BaHbI
C TIOMOIITBIO OTKPHITOTO KOJUIEKTOPA) M CUTHAJIOB IpoTokosa RS232.

Habop "peneitapix" curnanos coorerctByeT ctanaapty Novell wmn IBM AS400:

- UBII paboraer ot cetu;

- UBII paboraet ot O6arapeu;

- Garapesi pa3psiKeHa.

Ot xommbioTepa kK BT MOXKET MOCTYUTh TOJNIBKO OJMH CUTHAI: HAa BBIKIIOUCHNE HATPY3KH.

OcHareHnbie MukponpoueccopoM MBI, B3anmozaelcTByomHe ¢ CeThI0, 001a1at0T
BO3MOXKHOCTBIO TIepeJiauyl U IpreMa HU(PPOBBIX CUTHAJIOB B COOTBETCTBHH C TIPOTOKOJIOM
RS232.

MOI‘yT nepeaaBaTbCsa CUrHAJIbIL:
PE3YIBTATHI UBMEPEHUS HAIPSKECHUS, TOKA 1 9aCTOTHI;

coaepkumoe staeek mamsitu MBI (aBapuitHbie cooOmIeHus, BpeMsl 1 1aThl aBapUITHBIX
COO0IICeHUT).

MoryT npuHUMATbCS CUTHAIIBI:

CUTHAJIBI JUIsl IPOrpaMMHOM HacTpoiiku napamerpoB UBII (HanpspkeHHUs NepeKIItoueHIs,
yyBcTBUTENbHOCTH, MMeHu UBIT u T.11.);

komanza otkimrodeHust UBIT;
CUTHAJIbI JUIs [IEPE3ANUCH COAepKUMOro sueek namsatu UBII.

Hexkotopsie coBpemennble MBIT kpome pazbeMa a71sl MOAKIIOYEHUS K KOMIIBIOTEPY UMEIOT B
KOpITyCE OTCEK ISl YCTaHOBKH JIOTIOJTHUTEIBHBIX IUIAT, BRIMOTHAOMNX (DYHKIMU ajanrtepa
SNMP,.pacmupurens KonudecTBa MOpToB U T.1. Heckonpko moapobHee 3TH yCTponcTBa
paccmoTpens! B ritase 10.

I/IHI[I/IKaTopLI W CUTHaJIU3a1us

Ha nepenneii manenu UBII, B3aumoaeicTBYIOMETO ¢ CETHIO, PU paboT OT CeTH 0OBIYHO
CBETUTCS 3eNeHbli cBeTonuoa. [lepekirouenne Ha paboTy OT CETH BBI3BIBAET €0 BHIKIIIOUEHHE.
Brurrouaetcst KpacHBIN WITH JKENTHIA CBETOAMOMHBIN HHAUKATOP (paboTta oT OaTapen).

Msuorue UBII nmeroT cBeTOMOMHBII HHIMKATOP Meperpy3ku (BKitouaercs ecnu Harpyska MBIT
MIPEBBIIIACT HOMUHAIBHYIO) U COCTOSIHUS OaTapen (BKJIIOYaeTcs BO BpeMsi padOTHI OT Oarapew,
eciu OaTapest cTapasi WU pa3psKeHa).

CBeToAMOIHBIH WM LU(PPOBOI UHIMKATOP 3apsijia OaTaper TaKkKe JOBOJIbHO PacpOCTpaHeH y
UBII, B3auMOJCHCTBYIONIUX C CEThI0. DTOT MHAUKATOP MOXKET padOTaTh MOCTOSHHO WA
BKITIOYATHCS TI0 KOMAHJIE MOJIb30BaTeiss. TOYHOCTh TOKAa3aHUN HHINKATOPOB OOJIBIIMHCTBA
WBII HeBenuka B CBSI3U CO CIIOKHOCTBIO yUeTa COCTOSIHUS OaTapeu.

3ByKOBasi CUTHAIU3AIHsI BKIIFOYACTCs MPH MEPEKITIOYCHUHU Ha paboTy oT Oarapeun. Kak mpaswuiio,
OHa MOXET OBITh OTKJIFOUCHA, HO BKJIFOUUTCS CHOBA IMOCTIC MOTEepH Oarapeeii OobIIei yacTu
3apsaa.

3BYKOBO# CUTHAJ (APYroro TOHA WU JUTUTEIBHOCTH) MOKET TaK:Ke CpadaThiBaTh IPU
neperpyske.



PerynupoBanue HanpsHKEHUS

WBII, B3auMoaeiicTBYIONINE C CEThI0, MOTYT PETYJIMPOBATH HANPSDKEHUE HA CBOEM BBIXOZE. DTO
PETYIMPOBaHNE OCYIIECTBIAETCS 3a CUET MEPEKIIIOUCHNS Harpy3KH Ha paboTy OT MOBBIIAOIIEH
WM TOHIKAIOIEeH 0OMOTKH aBTOTpaHC(hopMaTopa (COOTBETCTBEHHO NP CHI)KCHUH WIIH
TIOBBIIIICHUH HANPSDKCHUS CETH).

Takoe nepekmouenue y MBI, B3anMoaeicTBYIOUIMX C CEThIO, IPOUCXOIUT B JIBA ATAla.

[Tocne Toro, xak GJIOK aHaJM3a CETH OOHAPYKUT, HAIIPUMED, YTO HANPSDKEHNE CTaIO CIUIIKOM
MaJICHbKHM (ZeHCTBYIOIIee 3HAUCHNE HANPSDKEHUS CETH MEHbIIIe XpaHsuerocs: B mamsti VIBIT
MIPEAETBHOTO 3HAYCHU ), MporcxoanT nepexmodenue MBI Ha pexxum padoter ot 6atapen. Bo
Bpemsi paboter UBIT ot 6aTapen, MpoucXoauT NepeKItoueHne 0OMOTOK TpaHcdopmaropa.
UYepes 1-2 cexynnst MBII cHOBa mepexoauT K paboTe OT CETH, HO 3a 3TO BPEMs YK€ IPOU30ILIO0
nepekitodenue, u MBI1 HaunHaeT BbIaBaTh MOBBILICHHOE C TIOMOIIBIO aBTOTpaHchopmaTopa
HanpsDKEHHE.

VcioxkHeHNEe allropuTMa MEPEKITIOYeHUS] HEOOXO0MMO ISl TOTO, YTOOBI IIPH MEPEKITIOYCHUH HE
BO3HUKAJIM UMITyJIbCHBIE Harpy3Ku. Benpb nepeknrouenne B3anMoaeiicTByromux ¢ cetbto UBII ¢
pexuMa paboTHI OT CETH Ha PeXXUM pPaboTHI OT 6aTapen u 00paTHO MPOMCXOJUT OUSHB TIAAKO,
0e3 3HAYNTENbHBIX UMITYJIbCOB, aXKe IIPH HEOIAronpusATHOH (a3e ceTeBOro HanpsHKEHHUS.

OT0 UCTIONB3YETCS JUTS PEryTUPOBAHMS HAIIPSDKEHUS U, HECMOTPSI HA MHOTOUYHCIICHHBIE
MIEPEKITIOYECHUSI OTBOJIOB aBTOTpaHC(OpMATOpa BO BpeMsi pabOThI OT CETH, UMITYJIbCHBIE
Harpy3ku Ha nonxiitoueHHsle kK BIT koMnbroTephl, HE BO3HUKAIOT.

ITanens ynpaBneHus

[Tanens ynpasnenus UBI1, B3anMoaeiCTBYIONIETO C CEThIO, BKIIIOYAET CETEBOW BBIKIIOYATETD,
oAUl HanpsbkeHue k cxeme ynpasienust UBIL. Y HekoTopbix MoJenel OH OJHOBPEMEHHO
MO/IAET CETEBOE HAIPSDKEHUE K HAarpy3Ke.

Haxarue xiaBuIIM TeCTUPOBaHUA NPUBOAUT K NMPUHYAUTENbHOMY nepexitodeHuto MBI Ha
paboTy oT OaTtapeu Ha HECKOIIbKO ceKyHJ. Hanuuue 3Toi KiIaBUIIY UMEEeT MEHblIee 3HaUeHHe,
ueM B cinydae UBII ¢ nepexmouenueM, T.x. xopoune UBI1 B3auMoaeiicTByOIUE ¢ CETHIO
UMEIOT QYHKIHMIO CAMOTECTUPOBAHMS IIPH BKITIOUCHHH.

KraBuina oTKIFOUEHHS 3BYKOBOTO CUTHAJIA M KJIABHUIIIA "XOJIOAHOTO cTapTa" UMEOT (B ciiyJae
WX Hamn4us) Takue ke ¢pyHknmu, kak u 'y UBII ¢ mepekimoucHnem.

Xapakrepuctuku MBIT B3anMoaecTBYIONIETO C CETHIO
MoiHoCTE

Kaxmas pupma npomssoautens MBI BeyckaeT Heckoibko moaeneit MBI
B3aUMOJICHCTBYIOIIMX C CEThIO PA3HBIX MOILIHOCTEMH.

MaxkcumansHas MoutHocTs VBII B3anmMoneicTByo1mero ¢ ceTbio BUAUMO He npeBbimaet 12000
BA. Dro namHoro 6onbie MmakcumanbHoi MorHocTr MBI ¢ nepekirouenneM. Y BennueHne
MOIIIHOCTH OKAa3bIBAETCSI BO3MOXKHBIM 3a CUET TOro, uTo nepekiatouenue NUbI1
B3aUMOJICHCTBYIOIETO C CEThIO Ha paboTy OT OaTapen U 00paTHO MPOUCXOAUT TOPa3Jo ILIaBHEE
(3a c4eT MOCTOSTHHOM CHHXPOHU3AINI HHBEPTOPA C CETHIO U CHHYCOMAAIBHOTO BBIXOJHOTO
HanpspkeHns ). [Ipu TakoM MepeKiTioueHuH He BO3HUKAIOT (Da30BbIe M aMIUTUTY THBIE CKauKH.
310 1M03BOJISIET N30EXKATh CHIIBHOW 3p0O3UH KOHTAKTOB IEPEKIII0UaTEeIICH.

Koaddunumenr noneznoro neiicteus B3aumoeiictyronmx ¢ cetbio MBI1 nmeer mpumepHo
TaKylo ke BenuuuHy, kak u y VBII ¢ nepexmrouenuem: 10 99 %

Bpems padoThl 0T 6aTapen

OO6b1unble oucubie MBI B3aumoeiicTByOIINE C CEThIO MOTYT paboTaTh OT Oarapeu mpu
HOMHUHAJIBHOU Harpyske 5-15 munyT. [Ipu ymeHblIeHHN HArpy3KH BpeMst paboTh
YBEJINUUBACTCS HECKOJIBKO OBICTpEE, YeM YMEHbBIIASTCs Harpy3Ka.

Hexoropsie ¢pupmbl Beimyckatot MBI B3anMoaelicTBYIOIINE C CEThIO, CIIEIMANBLHO



IIpeAHa3HaYCHHBIC VISl JUTUTENBHON paboThl 0T 6aTapen. MakcuMalnbHas JIIMTETBHOCTh pabOThI
oT GaTtapeu HpH MOJIHOM Harpyske aist Takux MBI MoxxeT gocTuraTh HECKOJIBKUX THEH. B aTom
Clydae €IUHCTBEHHBIM OrpaHHYCHHEM BpeMeHH aBTOHOMHOM pabotel VBT sBisercs 3apsaaHoe
YCTPOHCTBO, KOTOPOE HE B COCTOSHUU 3apAJUTh OTPOMHYIO OaTapero 3a pasyMHOE BpeMs.

KommiekT mocraBkn

B xomrutexT nmocraBku B3aumoaeicTByronmx ¢ cerbio MBI, kpome camoro npubopa, BXOAUT
OJIMH WJIM [1Ba KaOewst IS MOJKITIOYECHUS Harpy3KH.

BonpmuacTBO pousBoauTeneit komruiekTyroT MBI kabeneM a1 MOAKITIOYCHUS K
MTOCIICIOBATEIPHOMY TIOPTY KOMITBIOTEPA M MATEMATHYECKUM 00eCTICueHIEM JIsl paOOTHI C
HauboJIee pacpPOCTPaHECHHBIMH CETEBBIME OIIEPAIIMOHHBIMA CHCTEMaMH.

Kaxk npasuinio B kommekT noctaBku MBI Bxoaut cam MBI, pykoBoacTBO MOIB30BATENS
(VHOT 1A TOJIBKO HA aHTJIMHCKOM SI3BIKE), OJIMH MJIM 1B CHIIOBBIX KaOes sl MOKIIIOYEHHS
kommeioTepa k BII. MHorna nocrasinsiercst kadens st monkirouenus: MBI k cetn. Ecu
TaKoro kabeJst HET, TO MoJIb30BaTeNto npearaercs noakmounts UBII k cetn xabenem,
OTKJTIIOUCHHBIM OT KOMITBIOTEPA, a KOMITbIoTep noaxmodarsh k MBI kabeneM, moctaBieHHBIM
Bmecte ¢ WBIL

JlomosHUTEIbHBIE BOZMOYKHOCTH HEKOTOPhIX Mozesneil BII. B3anuMoaedcTBYIONIX C CEThIO
WBI1, B3aumMoeiicTBYIONIMH C CETHIO - 3TO JOBOJBHO CIIOXKHBINA MPHOOD, YIPaBIIEMbIH
MUKporporieccopoM. OH MOKET BBITIOIHATH MHOTO HE CBOMCTBEHHBIX 00Jiee CTAphIM MOJICIISIM
WBIT dpynxunii.

Hanpumep mHorue B3aumopeiicteyromue ¢ cerbio MBI, ncnonap3yst BO3MOKHOCTH CBOETO
0JI0Ka aHaJIN3a CeTH MOTYT IIPOU3BOIUTH 3JIEMEHTAPHBI MOHUTOPUHT JJIEKTPUYECKON CETH.
st atoit onepanmu, kpome UBIT Tpedyercs cienuain3npoBaHHOE MaTEMaTHICCKOE
obecrieueHne (CM. COOTBETCTBYIOIINH pa3/iell) U KoMIbioTep. Pe3ynbraTsl n3MepeHui
HanpsKeHus, Toka Harpy3ku MBII, yacToTel 1 MHOTAa ApyruxX NapaMeTpoB, IPOU3BEIECHHBIX B
TE€YEHUE HECKOJIBKHUX YacOB WM JaXke JHEN 3aMKChIBAIOTCA HAa BUHYECTEP KOMIBIOTEPA. DTH
JAaHHBIC MOTYT B JAJbHEHIIIEM HCIOIb30BaTHCS UL TIOCTPOCHUS IpaKOB, aHAIHN3A
JIEKTPUYECKOH ceTH M moadopa 000pyI0BaHUS ISl CUCTEMBI OecriepeOOHHOTO MUTAHUS.

Muorue UBII, B3anMoaeHCTBYIOIHE C CEThIO, MOTYT OBITh OCHAIICHEI afgantepoM SNMP, ¢
ITOMOIIIEI0 KOTOPOTO MOXKHO ympaBisiTh padoToit MBIl cpencrBaMu JIOKabHOU CeTH. DTH
BO3MOXKHOCTH IOAPOOHEE paccMOTpeHs! B i1aBe "Bianmoneiictsue UBII ¢ BHEIIHIMYA
ycrpoiictBamu".

Ipenmymecrsa UBII, B3anMoaeiicTBYIOIIHX € CEThIO

ITo cpaBuenuto ¢ UBII ¢ nepekmouenuem, UBII, B3aumMoieiCTBYIOIINE C CEThIO IMEET MHOTO
MIPEUMYIIECTB.

Bonpmas gacte 3tux UBII nmeer cuHyconnanbHOE BEIXOTHOE HANPsDKEHUE. JTO MO3BOJISET
paguKaibHO YMEHBIINTH UMITYJIbCHBIC HAIPY3KH Ha OJIOK ITUTaHUS KOMIIbIOTEpa IPH
nepexiitoueHnn MBI ¢ pexxrma paboThl OT ceTr Ha pexkuM padoThl OT Oatapen. biiok nmuranus
KOMIIBIOTEpA HE NMPOIYCKaeT K MaTepUHCKON IUIaTe KOMIbIOTEpa HUKAKUX UMITYJILCOB IPH
pabore ot UBII ¢ cuHycOMaIbHBIM BBIXOAHBIM HAIPSKEHHEM.

PerynupoBaHue BBIXOTHOTO HaNpsDKEHUs O4eHb nosie3Has Gpyunxuus MBI,
B3aUMOJICHCTBYIOLIETO C ceThi0. Jlaxke cTyneHvaTas cTabuin3anus HarpsHKeHUs TO3BOJISIET
nozaxitoueHHomy Kk VIBIT obopynoBanuio paboraTs 6€3 neperpy3ok B JOBOJIBHO HIMPOKOM
JMana3oHe BXOAHBIX HanpspkeHuil. [lepekimouenne ooMorok aBToTpanchopmaropa MBI ¢
CHHYCOMJIaJIbHBIM HaIPsHKEHHEM IIPOM3BOAMTCS HE HETIOCPEICTBEHHO, a Yepe3 PEKUM paboThI
ot 6aTtapen. 3a CUET HEKOTOPOTO YCIOKHEHHUS MPOLEAYPbl IEPEKIIIOYEHHS yJaeTCsl yMEHBIIUTh
UMITYJIbCHBIE Harpy3Kku Ha noakmodeHHoe K MBIT o6opynoBanre B MOMEHT NEPEKITIOUEHHS.

Hanuune mukpomnpoueccopa no3posser cuntats gyumne UBII B3anmopeiicTBytomue ¢ ceTbio
OJTHUMHU U3 Hanbolee PyHKIIMOHAIEHO COBEPIICHHBIX C TOYKH 3PCHHUS BBITOTHACMBIX UMH
JIOTIOTHUTEIBHBIX (YHKIUH. [0 KONMMYEeCTBY CepBHCHBIX BOZMOKHOCTEH (perucrparus
IapamMeTpoB, AMCTAaHIIMOHHOE yIpaBIleHNe, NoAep)KKa mpoTokona SNMP u np.) uMm He MHOTO
paBHbIX cpenu apyrux tunos UBIIL.



Henocratkn UBII, B3anuMoelicTBYIOIIMX € CEThIO

Kak u UBII ¢ nepexmouenuem, MBI, B3anMoaeiCTBYIOIIHE C CEThIO, 00eCIIEUNBAIOT TOIBEKO
c1a0yIo 3amIUTy OT UMITYIBCOB M ITyMOB. ECIIH B AJIEKTpHYECKON CETH BO3SMOYKHO ITOSIBIICHHE
CHJIbHBIX IIYMOB, UMITYJIbCOB, UCKQKEHHUH (POPMbI HIIM CKAUYKOB HAMPSDKSHUS, IPUXOUTCS
ucnousb3oBars UBII npyrux tunos.

Kak yxe orMeyasioch, THIATENbHBIM aHANU3 3JIEKTPUUYECKOM CETH, TPOBOAUMBINA HEKOTOPBIMU U3
stux WBII, nHOTIA OKa3bIBaeTCs Ype3MepHO CTporuM. KoMImbroTeps! u Apyroe 000pyIoBaHUE
paboTarot ot cetu, kotopyro VBII, B3anMoAeHCTBYIONIHIA C CETHIO CUEN HE COOTBETCTBYIOIICH
€ro BBICOKHM TPeOOBaHHUSM, H, B TO XK€ BPEMs, HE CMOT' HCIIPaBHTb.

Yem oriinuaercs Back-UPS or Smart-UPS.

Kaxplit mpoaBen HICTOYHNKOB OecriepeOOHHOTO MUTaHKs OTBEYAeT Ha 3TOT BOIPOC 110
HECKOJIBKO pa3 3a JieHb. HecMoTpsi Ha MOpe NCTOYHHUKOB OecriepeOoiHOro MUTaHus,
nposiaBaeMbIX B Poccrn, HMEHHO 3TO JBE MOJIENN MCIONB3YIOTCSl HanboJiee 4acTo, U HanboJee
4acTo ABISAIOTCS MIPEIMETOM BOIIPOCOB TONb30BaTeneil. [103ToMy 000MTH 3TOT BOTIPOC IPOCTO
HeBO3MOXHO. Pazmiuans mexny nsyms UBII npuBenenst B Tabmwe. OHa OTHOCHTCS TOIBKO K
ynoMsiHyTEIM MoJiersiM GupMbl APC, HO MOKeT (OCTOPOKHO U C OTOBOPKaMH) HCITOTB30BATHCS
u npu cpaBHeHuM npyrux UBII ¢ nepexmtouenuem u MBI, B3auMoneliCTBYIOIIMX C CETHIO.

CsoiicTBO Back-UPS Smart-UPS
®opma BBIXOJHOTO Hanpsixenue B Buae CunycouanbHOE HanpsDKEHUE (JIs
HarpsDKeHUs MIPSIMOYTOJIBHUKOB C May3aMu  Mojesei momrHocTbio 700 BA u Gosnee)

IIpu yMeHBIIIEHUN HAIPSHKEHUS HIDKE
196 BonbT UBII nonHumaer
HanpspxeHue Ha 12 %, nepekiodasnch

Peaknus na .
WBII nepexmoyaercs Ha paboTy Ha JApYTrOd OTBOA
YMEHBIICHHC ot Garapen aBToTpanchopmatopa. [Ipu
HaIpsHKEHUS peH. pal P pa. 1p
JaTbHEHIIIEM yMEHBIICHUH
HanpspkeHus Huxke 176 Bonst UBIT
TIepeKITI0YaeTcs Ha paboTy oT O6aTapen.
[Tpn yBenuueHnn HANPsHKEHUS BBIIIIE
257 BonbT UBII noHmkaeT HanpsKeHue
Peaknus Ha He pearupyer. Ha 12 %, mepekiroyasich Ha APYTrou
yBEIHMUCHUE oTBOA aBTOTpancdopmaropa. [1pu
HaINpsDKCHUS JanbHEHIIEM yBEINYCHUN HAMPSKECHHS

Beime 280 BoisT MBI mepeximoyaercs
Ha paboTy OT OaTapewu.

HecmoTpst Ha X0oponryro [TepekiroueHue ceTb-6arapest
CHHXPOHHU3ALMI0 HHBEPTOPA C MIPOUCXOIUT OoJIee IIaIKo.
CETBIO, TIPH TIEPEKITIOUCHUN Boznukaroniuii mpoBast HanpsHKEHUS
BO3HHUKAET CTYIICHYATOE KakK 1mpaBuJIO TaCUTCs OJIOKOM TTHUTaHUS
IIepexntoueHue Ha
A6OTY OT GaTapen W3MEHEHUE HANIPSDKEHHUS, KOTOPOE KOMIIBIOTEpA, 1 HA MAaTCPUHCKYIO IIaTy
p 6 y p HE BCErJia MOXKET OBITEH noAacTCs MMOCTOAHHOC HAIIPSIKCHUC 0e3
u 00paTHO
P [TOTHOCTBIO IIOTAIIEHO OJIOKOM HUMITYJIbCOB.
MUTaHUS] KOMIBIOTEPA WIH
apyroro, mojkiroueHHoro k MBII INepeknroyenne GaTapes-ceTh
yCTpO¥iCTBa. MPOUCXOJUT IIPAKTHYCCKU HE3aMETHO.
Bo3mosxHOCTH HactpauBaroTcst mpeaesns
MIPOTrPaMMHOMN OTCyCTBYIOT MIEPEKITIOUEHNUS, 3aJIEPIKKH BKITIOUSHUS
HaCTPOUKH M BEIKJIFOYEHHS U T.J.
TIpu xax10M BKIIFOYSHHUH WIIH KaXKIbIe
ABTOMaTHYECKOE p e A .
OTcycCTBYIOT 7 (unu 14) cyTOK NpH HENIPEPHIBHOM
TECTUPOBaHUE
pabore.
N N Hanexxen, uyBcTBUTENEH (MHOTAA
HanexHblit 1 HEIPUXOTIIUBBII
Hapnexuocts MBI . M3JHIIHE) K ()a30BBIM M YaCTOTHBIM
pHoOp- HCK)KEHUSIM HalpsKEHUsI.
[To3BosseT co3aTh 00JIee HATICIKHYIO
HanexHocth KOMITBIOTEPHYIO CHCTEMY 34 CUET
A N ITpu ucnons3osanuu NUBIT PHY Y
KOMITBIOTEPHOU npuHyauTeNnsHoro rectupoBanus UBIL,
MOBBIIIACTCS 33 CUET .
CHUCTEMBI, yysctBUTensHOCTU MBIT K Maneimum

o BO3MOXHOCTHU pa6OTBI BO BpEMA
IOOKIIIOUYCHHOM K o HUCKAXKXCHUAM HAIIPSIKCHUSA. B moxux
OTKJIFOUCHUHN HAIIPSIKCHUA.

UBIIT JIEKTPUUYECKUX CETAX YACTO MEPEXOAUT
Ha paboTy oT OaTapeu (3amuias mpu



3TOM 000pYZOBaHHUE) U Pa3PsDKAET ee.
bazoBble (yHKIMM - TOJAaET
CHTHAJIBI O TIEPEKITIOYCHUH Ha
paboty ot GaTapewn, pazpsae
B3anmozmectBue ¢ Garapew, MPUHUMAET CUTHAJ Ha
KoMiptoTepoM  otkmoueHue UBII. Peructpupyer
OCHOBHBIE COOBITHSA B
3JEKTPUYECKOM CETU Ha IUCKE
KOMITBIOTEpA.

Kpome 6a30BbIX (hyHKIMIA, IMeeT
Maccy JAOTOJIHUTENIBHBIX: BKIIOYEHUE U
BBIKJTIOYEHHE 10 PACIICAHUIO,
perucTpanys HalupspKeHUs B
3JIEKTPUUYECKOM CETU U T.1I.

Kpowme ¢ynkimii Back-UPS 3anuiaer
3amuinaer 060py10BaHHE OT KOMITBIOTEP OT BBIXO/Ia U3 CTPOS TIPH

Samuta MOTEePH JAHHBIX MPH OTKIIOYCHUH 3HAYUTEIHHOM ITOBBIIIICHUH
WJIM 3HAYUTETHHOM HanpsbkeHus. biok nuranus
00opymoBaHUs
KPaTKOBPEMEHHOM YMEHbBILIEHUU KOMITBIOTEpa 3alIHUIIAETCS OT
HaMpsHKEHUS. Meperpy3Ku MpU HUZKUX HATIPSHKEHUSIX
Y OT YaCTHU UMITYJIbCHBIX Harpy30K.
JI1st 3a1UThI OTAETBHBIX JJist 3amuThI 60Jiee TOpOrux
HEZOPOTUX KOMITLIOTEPOB, MOTEPS (mpumepHo 710 5000 moITapOB)
HasnaucHue JTAHHBIX WK BBIXOJ U3 CTPOSI  pabOTAIONIUX OTACITHHO KOMITBIOTEPOB
KOTOPBIX HE MPUBOJST K WM Heloporux (halIoBBIX CEPBEPOB,
KPUTHYCCKHUM JIS TIOJ30BATEIII  PA0OTAIOMIUX B YCIOBUSIX XOPOIICH
TTOCTICICTBHSIM JIEKTPUYECKON CEeTH.
IIpumenenue B
OYCHb IIOXHUX
He pexomenmyetcs He pexomennyetcst
IIEKTPUIECKUX
CeTSIX

®eppope3onancubiii UBII

®eppopezonancHsie MBII npencrasnens! B Poccnn ennHCTBEHHOM cepueil mpuOopoB. ITo
Ferrups ¢upmer Best Power Technology. Takum o6pa3om, 3agaga pacCMOTPEHHUS 3TOTO THUIIA
UBII ynpouaercs ¥ CBOAUTCS K Pa3roBOpy O CXeMe U XapakTepucTukax 3toi cepun UBII.

Ha pucynke 15 npencraBnena 6mok-cxema deppopesonancaoro UBIT.
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Puc. 15. Fnok-cxema ¢gpeppopesonarcnozo UBIIT

Cpagsnure 31y cxemy co cxemoit BI1, B3aumMoeiicTBYOIEro ¢ ceTblo. Bel yBHIUTE MHOTO
obmero. [To cyTu ecTh OJHO ITIABHOE OTJIMYHE - BMECTO aBTOTPaHC(HOPMATOPa ¢ OTBOJAMH B
cxeme (eppopesonancHoro MBI nosiBusicst peppope3onancHsiii Tpanchopmatop. Ho ero
HaJlMuue pajaukaibHo MensietT paboty MBI u no3sonsier otaectu Ferrups k apyromy kiaccy
YCTPOHCTB, 00ecieunBaroneMy 0oiee BRICOKHH YPOBEHb 3allUThl HAPY3KH.

[TockonpKy UMEHHO TpaHC(HOPMATOp B 3HAUNTEIHFHON CTEIICHH OTIPEIEIIeT CBOHCTBA ITOTO
UBII, paccMoTpuM cHayvana nojapodHee padboTy heppope3oHaHCHOrO TpaHchopMaTopa.



CBoiicTBa (heppope3oHaAHCHOr0 TpaHchopmaTopa

Benukonemnoe nzooperenue Ixo3eda Conbl - peppope3oHaHCHBIH TpaHchopMaTop - OBLTO
M3HAYAIIBHO MPEHa3HAuYeHO Ui pabOoThl B KauecTBe crabuiu3aropa Hanpsbkenus. [1epBoiit
nateHT (1938 roma) Ha 3TO YCTPOUCTBO TaK M Ha3bIBAJICS: "TpaHC(HOPMATOP IMOCTOSTHHOTO
HaTPSDKCHUA'".

deppope3oHaHCHBIH TpaHC(HOPMATOP NPEJICTABISIET COO0H COBOKYITHOCTD JIByX MarHUTHBIX
Lerei co caboif CBA3bI0 MEXAY HUMH. BBIX0IHAS TIETh COEPIKUT MapauIeIbHBIN
KoJieOaTebHBINH KOHTYP, MOANUTHIBAEMBIN OT IIEPBUYHOMN LETH AJIsI KOMIICHCAIIMN MOIITHOCTH,
MOCTYIAIOLIEH B HATPY3KY.

CaM mporiecc peppOMarHUTHOTO PE30HAHCA BITOJTHE aHAIOTUYCH PE30HAHCY B JIMHCHHBIX
LIEISIX, COCTOALIMX U3 HHAYKTUBHOCTEN U eMKOCTel. B HelnHeHHOM Lenu, Takon Kak
(beppope30HaHCHEIH TpaHC(HOPMATOP, PE30HAHC HCIIONB3YETCS ISl YMCHBIICHUS KOJICOaHMIA
HATPSDKCHUS BO BTOPUYHOM IICTIH.

JIroboe MarHUTHOE YCTPOHCTBO IPEACTaBIseT CO00 MPUOOpP ¢ HEIMHEHHON XapaKTePUCTHKOM.
Ecnu MarHUTHBIN OTOK MEHbILE HEKOTOPOU IPaHUYHON BEIMYMHBL, TO MArHUTHOE
COIIPOTHBIICHHE TPHOOPA MPONOPINOHAIFHO MArHUTHOMY MOTOKY. Ecin sk MarHUTHBIN TOTOK
MIPEBBIIIACT MPEIEIbHOE 3HaYEHHE, TO MAarHUTHOE CONPOTHBIIEHHE IPHOOpa CKauK00Opa3HoO
BO3pacTaeT (TOBOPST, YTO HACTYIAET HACKHIIICHHE).

B ¢eppopesonancHoM TpaHcopmaTope 01HA U3 MATHUTHBIX IeTIeH (BBIXOIHAST) HAXOIUTCS B
pEeXUME HACBIIIECHUS, a Apyras (BXOAHAs) HE JOCTUTACT HACHIIIEHNS. bonbime n3MeHeHus
BXO/IHOTO HalpsDKEHHUS HE MOTYT IPUBECTH K 3HAUMTENILHBIM U3MEHEHHUAM HaNPSOKEHUS Ha
BBIXOJIC M3-32 HACBIIIEHHS BBIXOJAHONW MarHUTHOM IIETIH .

Bce moMHST, KOHEYHO, COBETCKHE CTAOMIIN3aTOPhI HAMIPSHKSHUSI, UCTIOIH30BABIIUECS JIJIs
MUTaHKS TEJICBU30POB B CEIbCKOM MECTHOCTH, a 3a4acTyio U B ropojax. OHU MOCTPOCHBI Ha
OCHOBe (heppope3oHaHCHOTO TpaHCchopMaTopa. DT CTaOMIN3aTOPHI UMEH (M UMEIOT JI0 CUX
IIOp) OTIUYHBIA AWANa30H BXOIHBIX HanpspkeHui (ot npumepHo 130 B mpu HemomHOH
Harpy3ke). IMeoT OHM ¥ MHOYKECTBO HEJIOCTATKOB. [ IaBHBIC U3 HUX - 9TO OTPOMHBIE
TapMOHHUYCCKUEC UCKAKCHUS BBIXOIHOT'O HAIIPSIKCHUA U He6HaFOHpHHTHbIﬁ TEIIOBOM PEXKUM
IIPU OTCYTCTBUU HATPY3KHU.

CoBpemeHHbIe (peppope3oHaHCHBIE TPaHC(HOPMATOPBI YCTPOSHBI HECKOIBKO CIIOXKHEE, YeM
n300petenHbIit B 1938 roxy. OHM HMEIOT HEUTPaIH3YIONIYI0 OOMOTKY, CHIEIHAIEHO
MpCAHA3HAYCHHYIO MJIs1 YMEHBUICHUA TAapMOHHUYCCKUX HCKaKCHUM BBIXOAHOT'O HAITPSAKCHUA.

Hefitpanusyromas 00MOTKa yCTPOEHA TaK, YTO B HEll TEHEPUPYIOTCS TAPMOHUKH, HAXOISAIIHECS
B nipoTuBO(a3e K rapMOHUKAM B OCHOBHO# BBIXOAHOM 00MoTKe. [IpaBuiibHbIi noabop yncia
BHTKOB M MATHUTHBIX COITPOTHBIIEHHI IIO3BOJISET 3a CYET MOCIIE0BATENBHOTO COCTMHEHUS
HEUTpaIN3YIOIIeH ¥ OCHOBHOM BBIXOIHON OOMOTOK TOJTHOCTBIO KOMIICHCHPOBATh
rapMOHHYECKHe HCKakeHHs. boiee Toro, gaxe eciy HalpspKeHHE Ha BXOJIE UIMEET CUIIbHBIC
rapMOHHMYECKHE UCKAKEHUS, TO IPUMEHEeHUe (heppOope30HaHCHOT0 TpaHc(opMaTopa Mo3BoJIseT
MIOYTH MOJIHOCTHIO YMEHBIIUTH FAPMOHUUECKUE UCKAXKEHUS BBIXOJHOIO HAIPSKEHUS.

Tok, morpetisieMblii heppope30HaHCHBIM TPAaHC(HOPMATOPOM MOUYTH CHHYCOUAIBHBIH.
KoaddunmeHt rapMOHNUECKHX HCKaKEHUH TOKa 0OYeHb HeBelMK. Hanboree BaxHO TO, YTO
K03 PUIMEHT rapMOHNYECKIX UCKKEHUH OCTaeTCsl HEOOIBIINM HE3aBHCUMO OT TOTO, KakKas
Harpyska IoJKJII0YeHa K TpaHcopmaropy: IMHEHHas Wi HelMHeHHas. TakuM cBoicTBOM
(heppope3oHaHCHEIH TpaHChopMaTop 0053aH cIado0i CBA3KM MEKIY BXOIHOU U BBIXOTHOM
MAarHuTHOH LIEMSIMU.

Ha pucynke 16 npencrasieHa OCHOBHas JUIsl JIIOOOTO CTaOMIN3aTOPa HANIPSKEHHS
XapaKTEpUCTHKA - 3aBUCUMOCTb BBIXOAHOTO HANPSKEHUS OT HANIPSKEHUSI HA BXOJIE.
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Puc. 16. Xapaxmepucmuka "6x00-6b1x00" 01 gheppope3onancrozo mpancgopmamopa.

CoOCTBEHHO Ha PUCYHKE IPUBE/CHA IT0JIOBUHA CUMMETPHUYHOHN XapaKTEPUCTUKU: MIPU
MOBBIIIEHUH U IOH)KEHUH BXOJHOTO HAMPSKEHUSI B OKPECTHOCTH CPEHEN TOUKH
(eppope3oHaHCHBII TpaHcopMaTop BeleT cedst aHaIOTUYHO.

[Ipu nonHO¥M Harpy3ke Gpeppope3oHaHCHBIN TpaHChOpMaTOp 00eceyrBaeT CTa0MIH3aLNI0
HaIpsKEHUS C MOTPEHIHOCTHI0 0K0JI0 | % mpu M3MEeHeHUH HanpshkeHHs Ha Bxojae Ha 15 %
OTHOCHTEJIFHO HOMHHaITbHOT0. Hanbomnbme Bo3MoXHOCTH (heppope30HaHCHBII
TpaHcdopMaTop MpeoCcTaBIIsIeT, €CIH €ro Harpy3Ka MeHblIe HOMHHANIBHOI. Tak, mpu Harpyske
oxoi10 50 %, AnamnazoH BXOIHBIX HANPSDKEHUH HEBEPOSITHO paciupsiercs: bonee, yeM 10 50 %
OT HOMHHAJIBHOTO BXOHOTO HANPSHKEHHUS.

OC0o0EHHOCTBIO BXOJJHOM XapaKTepUCTUKH TpaHc(opMaTopa SBISETCs TO, YTO AaXKe Ha PeXXnuMe
XO0JIOCTOTO X0/a (OTCYTCTBHS Harpy3KH) pe30HaHCHas 1IeTb peppope3oHaHCHOTO
TpaHcdopMaTopa HaXOJUTCS [TO]] HAIPSDKEHHEM U ToTpebirsieT okono 10 % HOMUHAIBHOMN
MOIITHOCTH TpaHcdopmaropa. BooOiie B TEMI0OBOM OTHOLIEHHH PEXXHUM XOJIOCTOTO X012
SIBISIETCS] HanOoJIee HAPSHKEHHBIM TS (heppOpe30HaHCHOT0 TpaHc(opmaropa.

deppope3oHaHCHBIN TpaHCHOPMATOP CIIOCOOCH BBIZICPKUBATS JIHOOBIE Neperpy3ku. [Ipu
YMEHBIIEHUU CONPOTUBICHUS HATPY3KU BBIXOJHOE HANIPSKEHUE YMEHbBIASTCS U
TpaHcdopMmaTop He neperpesaercs. Jlake mpyu KOPOTKOM 3aMBIKaHUN BBIXOTHOH TOK
Tpancdopmaropa orpannuauBaercs npuMepHo 150-200 % ot HomuHANBEHOTO ToKa. CyMMapHas
MOIITHOCTB, OTpedisieMast TpaHc(hOpMAaTOPOM OT CETH BO BPEMsI KOPOTKOTO 3aMBIKAHHSI, HE
npesbimaeT 10 % oT HOMUHATIBHOM.

HenocratkoM deppope30HaHCHOTO TpaHC(HOPMATOpa SBISAETCS 3aBUCUMOCTD BBIXOJHOTO
HaIpsDKEHUS OT YaCTOTHI ANIEKTpUIecKoi ceTr. [Ipu n3smenennu gyactotsl Ha 1 % BEIXOAHOE
HanpspKeHNE U3MEHsIeTCs IpUMepHO Ha 1-1.5 %. YBenuueHne 4acToThl IPUBOIUT K
YBEJINYCHUIO HANIPSHKEHHUS.

B deppopezonancaom UBII kpoMe crabmmu3ammy HapspKeHUs peppope3OHaHCHBIN
TpaHc(opMaTop BHIMOIHIET U HECKOJIBKO APYTUX (YHKIHH.

B ciryuae cOos anekTpudeckoii cetu Gpeppope3oHaHCHBIN TpaHchopMaTop cHabkaeT
KOMIIBIOTEP SJIEKTPUYSCTBOM 3a CUET SHEPIHH, HAKOIUICHHOH B €r0 MarHUTHOM I10JIe. DTO
npoJoJDKaeTcst 8-16 MUILTMCEKYH/I. DTOr0 BPEMEHH JI0CTATOYHO JUIS BCEX HEOOXOIMMBIX
NEePEKIFOYCHUH U BBIXOa HHBEPTOPA Ha HOMHHAIIBHBIN PeXXnuM paboTel. Takum o6pazom
¢deppopesonancuenii BI1 obecrieunBaet neiictBuTennsHO Oecriepe0oiHOE TUTaHHe
KOMIbIOTepa, 001agas ceoiictBamu on-line UBII.

deppope3oHaHCHBIH TpaHCHOPMATOP TakKe odecrieunBaeT 3((EKTUBHOE MTOIaBICHNE ITyMOB
1 UMITYJIbCOB, YTO JA€T BO3MOXKHOCTh HE MCIOJIb30BaTh IPYTUX, CHENNATBHBIX, CXEM VIS HX
MIOJABJICHUS.

deppope3oHaHCHBIH TparcopmaTop, ucnonb3yemslii B BII, nmeer He3aBrCHMBIC TICPBUYHBIC
1 BTOPUYHBIE OOMOTKH, T.€. 00€CIICUNBACT ITOJHYIO TaJIbBAHWYECKYIO H30JIALUIO HArPy3KH OT
NIEKTPUYECKON CeTH. DTO CBONWCTBO MOBBIMIAET HAACKHOCTH CUCTEM OecriepeOOHHOTr0 MUTaHUS
¥ TIO3BOJISIET MCTIONB30BaTh (heppope3onancHbie UBII ams 3amuTsl KOMITBIOTEPHBIX CETEH, B
TOM YHCJIE PACTIOJIOKCHHBIX B PA3HBIX 30AHUSX.



Tpaucdopmarop mns peppopeszonancHoro MBII apnseTcs U BXOIHBIM YCTPOMCTBOM: Ha BXOJIE
Ferrups HeT ysA3BUMBIX HOJIYIIPOBOJHUKOBBIX 3JIEMEHTOB. [109TOMY NpH CHIIBHBIX KOJICOaHUIX
BXOHOTO HAMpSKEHUs, B TOM YHCIIC 3HAYNTEIBHBIX UMITYJIbCHBIX Harpyskax, 3tot MbII ne
BBIXOJIUT U3 CTPOSI.

CymemcrBytoT Mogudukanyuu Ferrups, npeaHasHaueHHbIE 171 HOAKITIOYEHHIO HE K (ha3HOMY, a
K TUHEeHHOMY HanpspxeHuto (T.e. Hanpspkernto 380 B). Brixoxgnoe nanpsoxenune 3tux UBIT
pasHo 220 B. IToaxmouenne VBII k 1ByM JTHHEHHBIM IPOBOIaM MMEET HECKOJIBKO
MIPEUMYILECTB 1 NpuOIKaeT 3Ti Moaudukanuu dpeppopezonancHsix MBI k UBII ¢
TpexdaszHeiM BxoJoM. Cpely IperuMyIIeCcTB: OTCYTCBHE Tiepekoca (a3 MpHu MOAKIIUSHUN
3HAYUTEIbHON 0JJHO(A3HOW Harpy3kH, OoJiee IUPOKUI Trarna3oH yciuoBuit sxciuryaranuu UBIT
3a CUET MEHBIIIEr0 N3MEHEHHSI JIMHEWHOTO HAPSDKEHHS TI0 CPaBHEHIO C (Da3HBIM HAINPSDKCHUEM,
OTCYTCTBUE MEPErpy3KHu HEUTpau.

exKUMbI paboTsl deppope3onancuoro MBI

DeppopezonancHbii UBIT MoxkeT paboTaTh B OJJHOM U3 TPEX PEKUMOB.

PeskuM KOHIMIIMOHEPA NUTAHNS

[pocteiimmii cirydait ncrons3oBanus GpeppopesonancHoro UBII - 310 mepeBo ero B pexkum
KOH/IMITHOHEPa dIeKTponHuTaHus. B 3ToT peskum padoter UBII nepeBoauTes B 3T0 coCTOsIHIE
MIPUHYAUTEIBHO, C TOMOIIBIO EPEKITIOYATENIS Ha TAHETH YIPABICHHS.

Kak cnenyer n3 Ha3BaHus pexuMa, B 310 Bpems VBI] BeimonHseT pyHKINN KOHIUIMOHEPa
JIEKTPUYECKOH CETH: CTAOMIN3UPYET HaNpsDKEHUE M QHIIBTPYET IIEKTPUUECKHE IITYMBI 1
nmynscel. MaBeprop MBI 3a0mokxupoBaH.

CTporo roBops, B 3TOM pexXHUMe padoThI IPUOOP HE SBISETCS KICTOYHUKOM Oecriepe0oifHoro
MTUTaHMS, TIOCKOJIBKY B CITydae HCUE3HOBEHUS HANPSDKEHUS B JIEKTPHUUECKOM CETH OH He
CMOJKET MOICPIKATh pabOTy CBOCH HArpy3KH.

Paodora ot ceTtn

B pexxume pabotsr ot cetn MBII paboTaer Tak e, Kak U B pexXuMe KOHIUIIMOHEpa MUTaHMUs,
CTaOMIM3UPYS U GUILTPYS CETEBOE HAIPSDKEHUE.

Brempsmutens MBI aBTomaTrueckn nomzapsokaet 6atapero UBILL

WNuseprop u 6arapest UBI1 TOCTOSHHO HAXOAATCS HATOTOBE, U KAaK TOJIBKO OJIOK aHAIIN3a CETH
O0OHApYXUT cOO CeTH, KOTOPBII HE MOKET OBITh YCTPAHEH C MMOMOIIBIO (heppPOPE30HAHCHOTO
TparchopMaTopa, HEeMEINICHHO BKIIFoUaeTcs naBepTop 1 MBI mepexomut Ha pekuM paboTHI OT
Oarapeu.

Pabora ot 6aTtapen

ITo xomaHe GiioKa aHaIM3a CeTH, TPH BO3HUKHOBEHHH COOS 3JIEKTPOIIMTAHUS, BKIIFOUAETCS
nnseptop MBIl BrintoueHne npon3BoauTcs Tak, 4ToObl HaNpshKEHHE HHBEpTOpa ObLIo B dase ¢
HalpsDKEHUEM JJIEKTPUUECKOH ceTh. DIeKTpUIecKasi CeTh IOCIIE 3TOr0 OTKIIIOYAEeTCs OT BX0/a
tbeppopesoHaHCHOrO TpaHc(hOpPMATOPa, HO OCTaeTcA 110J] KOHTPoJIeM OJI0Ka yIpaBlIeHUs U
aHaJIM3a CETH.

B MomeHT nepekiroueHus Ha pesxuM pabotsl ot O6atapen MBI npogomkaer cHabxkaTh
JIEKTPOIHEPTUEN HArpy3Ky, UCIIOJIB3YsI MATHUTHYIO SHEPTUIO, HAKOIUICHHYIO B 00J1ajaf01ieM
60JIBIION MHIYKTHBHOCTBIO (peppope3oHaHCHOM TpaHchopmMaTope. B 3ToT MOMeHT
(eppope3oHaHCHBII TpaHc(opMaTop BeIMOIHAET QyHKIHMIO "MaxoBuKa", momoratomiero MBIT
"MPOCKOYUTH" MOMEHT MEPEKIIIOUCHNS, HE MTPEphIBas MUTaHUs HArpy3ku. Ha mpotsxenun
BpPEMEHH BBIXOJa HHBEPTOpA Ha PEKUM BBIXOIHOE HANPSHKEHHUE yCIEBACT YMEHBLIUTCS HA
HECKOJIBKO IIPOLIEHTOB.

Ha pesxume pabotsr ot 6atapen VBII, uaseprop MBII nponomkaer nogaBaTh HaNpspKeHUE K
Harpyske, pacxonys 3apsa 6arapewn. [Tocne ncuepmanust 3apsia, Korza HanpspkeHHe Ha OaTtapee
CTaHOBUTCSI MEHEE MUHUMAIIbHO fontyctuMoro, MBII BeikitouaeT MHBEPTOP U HArpy3Ka
00eCTOYNBACTCSL.

Ecny HanpsbkeHne B CeTH BOCCTaHABIIMBAETCS paHbllle Hcuepnanus 3apsaa 6atapen, VbIT



HAYMHAET MOATOTOBKY K MEPEKIIIOYEHHIO Ha PEXHUM paboThI OT ceTH. B 310 Bpems 6110k
YIpaBICHUS CICINUT 33 N3MEHEHHEM Pa3HOCTHU (a3 MEKAY BBIXOJOM MHBEPTOpA U CEThi0. B
MOMEHT, KOTJa pa3HOCTh (a3 OKa3bIBacTCA paBHOU HYIIO, heppope3oHaHCHBIH TpaHCcHopMaTOp
MOJKITIOYAETCS K 3JICKTPUYECKON CEeTH, @ MHBEPTOp MpeKpamiaer padory.

bitok ynpaBneHus

Ferrups ympaginseTcst MUKpPOIIPOIIECCOPOM, KOTOPBIH MOCTOSIHHO KOHTPOIHPYET MHOKECTBO
mapameTpoB. K imro00it Monenu Ferrups MOXKHO MOAKITIOYHTE TIAHENb YIIPABICHUS C
andaBuTHO-TIPPOBEIM TucTIeeM. Moaenw, HadnHast ¢ MOITHOCTH 4.3 KBA, ocHaIeHs! ero
CTaHJIAPTHO.

B npon3BosbHbI MOMEHT BpEMEHH Ha MaHeNb YIPaBJICHHUs MOXKHO BBI3BATh JTI00YIO 13
npumepHo 130 BenuuuH, XpaHsAIKXcs B OCHOBHOM namatu Ferrups. Hekotopble u3 3tux
BEJIMYHH M3MEPSIOTCS IpHOOpPOM: HanpsbkeHne Ha BxoJe U Bbixoae MBI, Tok Harpyskuy,
TemnepaTypa B Tpex Mectax UBII (BHyTpu Kopmyca, paxuaTtop u TpancopMaTop) U T.J.
Jlpyrue BenMUYHMHBI PACCYUTHIBAIOTCS Ha OCHOBAaHUHM U3MEPEHHBIX: BpeMs paboTHI OT OaTapen,
K03(GUIMEHT MOLIIHOCTH, MOIIHOCTh Harpy3ku B BA u Battax. TpeThio rpynity BeIn4uH
COCTABIISIFOT YCTAHOBJICHHBIC HA 3aBOJIE MPECTIBI JOMYCTUMOTO H3MEHEHHUS] OCHOBHBIX
IapaMeTpoB: MpeIeIbHbIE TEMIIEPATYPhl, HAPSDKEHUSI U TOKH, BEPHUM U HIKHUN Tpeaessl
yacToThl U T.11. B mamsiti UBIT xpansrcs Takke: TAI 1 HOMEp pubopa, HapaOboTKa HHBEPTOPA,
Ppe3yJbTaThl MOCJIEHEr0 TECTUPOBAHHMSI, aBapUITHbIE COOOIIEHNS, & TAK)KE HECKOIBKO
napaMeTpoB, KOTOPbIE caykat Ams HacTpoiiku UBII.

Hexoropble n3 BEIMYHH MOTYT OBITh HE TOJIBKO IPOCMOTPEHBI, HO M U3MEHEHBI. J{J1s 3aIuThl
OT IIPOU3BOJILHOTO U3MEHEHHSI TAPaMETPOB HEKBATU(HIIMPOBAHHBIM MIEPCOHATIOM CYLIECTBYET
TpexXypoBHEBas cucTema naposieil. Hanpumep naposs noss3oBaTens M03BOJISAET yCTAHOBUTh
BpeMs U ATy Ha 4acax MUKPOIPOLECCOPa, CEPBUCHBIN MapoJIb MO3BOJIIET HACTPOUTh
U3MEPSAEMBIC BEIMYUHBI U T. 1.

B cnyuae BbIxoJ1a perucTpupyemMsbix napaMeTpoB 3a yctaHoBieHHbIe npenenst BT BeigaeT
aBapuiiHoe coobuieHre. OHO PErHCTPUPYETCS B MIAMSTH M CONPOBOXKAACTCS 3BYKOBBIM
curHaiom. J{is kaxaoro n3 19 BuoB aBapuifHBIX COOOIIEHUH NMEETCs CBOM 3BYKOBOM CHTHAJ,
IIPEACTABIISIONINHA COO0H NepHOINYECK MOBTOPSIOMIMICS Ko a30ykn Mop3e. ABapuiiHbIe
cOO0OIIIEHNS BBIAAIOTCS HAPUMED B CiIydae paspsiia 6arapeu (1Ba ypoBHA paspsija) HiIH ee
nepes3apsizia, a Takxke (OTISNBHBIM CUTHAN), KOTJa 0 UCUepIIaHus 3apsaa OaTapen ocraercs
MaJI0 BPEMEHH, BBIXO[a HAIIPSHKEHHUH, TOKOB, TEMIIEPATYp 33 YCTAaHOBJICHHbIC TIPE/IEI.
KonTpomupyercs Takke paboTocriocoOHOCTh HecKoNMbKuX yxinoB MBII: Gatapen, maBEpTOpA,
OIIEPAaTHBHON MaMATH, JATIYNKOB TEMIIEPATYPBI.

C momMomIpIo MaHeN ynpasiieHus Ferrups MoxkeT OBITh IIEPEKITIOUeH B PEXKUM KOHAUIIHOHEPA
MMUTaHUS WK Ha paboTy OT OaTapen.

OnHoii 13 BakHbIX QyHKIHMIT 650Ka yrnpaBineHus Ferrups siBiseTcst pacueT HaNPsDKSHUsI, PU
KOoTOpoM TpousBoautcs nepekiroueHue MBI Ha pexxum paboTsl ot 6arapen. HeobxoauMocTsb
TaKKOTO pacyera CBs3aHa C TeM, YTO JAUaIa3oH BXOJHBIX HANPSOKESHUH (heppope30HaHCHOTO
TparchopMaTopa cuibHO 3aBUCHT OT Harpy3ku UBII (cMm. puc. 16). [Ipu HeOONMBIION HATPY3KE
(beppopesonacusiii UBIT nepekirouaercst Ha pexxiuM paboThl 0T OaTapeu npu Hanpsbkenun 140-
150 B. Ecniu Harpy3ka UBIT Gin3ka kK HOMUHAIBHOM, EpeKiIfoueHne Ha paboTy oT barapen
MPOUCXOIUT MPH 3aMETHO OoJiee BhiIcOKOM Hanpspkeruu (170-180 B).

B nenom mukpormporieccopHslii 610k ynpasieHus Ferrups sBnsercs oqHuM U3 HanboJsee
COBEpILICHHBIX YCTPONCTB TAKOT0 Haa3HaueHHs. Kpome yke oTMeueHHbIX 0COOEHHOCTEH, OH
peanu3yeT UMITYJILCHBII allTOPUTM 3apsiia OaTapen U CUUTaeT OXKUAAEMOE BpeMsl pabOThI OT
Oarapeu TouHee APYrux n3BectHbix Mue MBI

ITopT A5t CBA3H C KOMIIBIOTEPOM

®eppopezonancHbit UBIT ocHallieH NopToM AJis CBA3M ¢ KOMIIBIOTEPOM WIIH JPYTHUMH
yCTpoiicTBaMH. DTOT MOPT IpeAHA3HAYEH JJIS Tepelavd 1 IpreMa CHTHAJIOB PEJICHHOTO TUIA U
curHaNIOB TpoTokona RS232.

Juist xommyHuKanui ¢ Ferrups MoskeT HCIIOIh30BaTHCS HE TOIBKO KOMITBIOTED C
MatemaruueckuM obecrieueHueM CheckUPS, Ho u k0001 TepMUHAT (MK KOMITBIOTED B
PEeXKUME IMYJIISIIIAN TEPMHUHANA). DTO MO3BOJISET, JAXKE HE UMES] MATEMATHIECKOTO



obecrieueHns WK MyJIbTa YIpaBlIeHH, Tipou3BecTd HacTpoiky WUBIT.

Jmns obmenus ¢ UBII ucnione3yercst criennanbHBIN (TIPHYeM IMOAPOOHO TOKYMEHTHPOBAHHBIN B
OTIMCAaHUH) SI3BIK, COCTOSAMNI 13 mpuMepHO 40 6a30BBIX KOMaH/ (KIoueBbIX ciioB). [Tockika
KOMaH/Ibl HICTOYHHKY OecriepeO0iHOr0 MMTaHuUs BBI3BAET PEAKIIHIO: BEIBOJI 3AIPOIIEHHBIX
JAHHBIX Ha 9KpaH TepMHHAJA, N3MEHeHHe JaHHbIX B maMsiti MBI nnn nepexiroueHne
pexxumoB padotsr Ferrups.

Ha skpan TepMuHaNa WIM KOMITBIOTEPA MOXKET OBITh BbI3BaHa J1f00ast nHpOpManus U3 HaMsITH
WBII, B ToM unciie aBapuitHbIe COOOIEeHNS, 0001 U3 MapaMeTpoB, CITUCOK mapameTpoBs. C
ITOMOIIBIO0 TePMHUHAJIA MOKHO TiepekiitounTs MBI B npyroi pexumM paboThl, I3MEHHUTH BpEMS
WM JIaTy, CTEPETh 3alUCaHHbIe aBapHitHbIe COOOIIEHNUS U T. 1.

WHorna B KOMIBIOTEPHOH KOMHATE MOJKET OBITh YCTaHOBJIEH OOIINI pyOHIIbHUK,
TIpeAHA3HAYCHHBIN [UIS OTKJIIOYEHUS ( B TOM YHCJIE aBapUIHOTO) BCETO 000pYI0BaHUS
onHOBpeMeHHO. [ToHATHO, uTO ecnu yacTh 00opyaoBaHus muraercsa uepe3 MBIL, To
OTKJIIOUeHHEe pyOUIIbHUKA HE NMPUBEAET K OTKIIOUeHHI0 obopynoBanus. UBIT orpearupyroT Ha
9TO, KaKk Ha 00YHbII COOil MUTaHMs 1 MPOIOJIKAT TOAJCPIKUBATH paboTy 000pyYI0BaHUS OT
Oarapeu.

[Mopt Ferrups MoXeT MCHONB30BATHCS IS TOJJAYU UCTOYHHKY OecriepeOoiHOro MuTaHus
CIICLIMATILHOTO CUTHANA OT AOMOJIHUTEIBHBIX KOHTAKTOB PyOMIbHUKA. [locie moxydeHus 3Toro
CUT'HAJIa U UCUE3HOBEHUs HanpskeHus, MBII cauMmer HanpspkeHue ¢ Harpy3ku. BxintoueHue
pyOWIIbHUKA BBI30BET 0Ia4y HANPSDKCHHS K 000py10BaHuUIO, 3anuinaecmomy VBII.

pakTepucTHky peppopesoHancHoro MbIT

Cepust UBII Ferrups coctout u3 19 mozaeneit mourHoctsio oT 500 10 18 kBA.

Koaddunumenr nonesznoro neiicteus ¢peppopesonancHoro UBIT u3mensiercs ot 85 10 92
[POILICHTOB, B 3aBHCHMOCTH OT MOLIHOCTH.

I'anbBannyeckas pasBsa3zKa

FerrUPS He ToiBpKO HMEET MOMTHYIO TalIbBAHUYECKYIO Pa3BA3Ky MEXIY BXOJOM H BBIXOJIOM, HO
1 UIMEeT YHUKAIBHO MAYIO IIPOXOJHYIO eMKOCTh He Ooiiee 2 T U COTJIACHO HAITMOHAIBHBIM
crangapram CIIIA MoxeT paccMaTpHUBaThCS, KaK MOJHOCTBIO H30JIMPOBAaHHBIA HCTOUHHK
JJIEKTPONUTAHHUS.

Bpems padoThl oT 6aTapen

®DeppopezonancHeiii UBII B cranmapTHON (MHHUMATBFHON) KOMIUTIEKTAIIIH UMEET BpeMs
paboTsl OT OaTapen MmpH MOJTHOM Harpy3Ke oKoio 6-12 muHyT. Bpems paboTsr ot 6aTtapen
MOXET HapaIllMBaThCs MPAKTUUECKH HEOTPAHMUCHHO 32 CYET YCTAaHOBKHM OoJiee eMKHX Oarapeit
B TOT k€ KOPITyC HJIM IPUMEHEHUs OTASNIBHOTO KopIryca Juist 6atapen. B oTinmune ot
6ousbiimHeTBa Apyrux UBII, npu yBenuuennn emxoct 6arapen Ferrups MoOXHO 3aMeHUTH U
3apsAHOE YCTPOHCTBO. DTO MO3BOJISIET UMETh HeOOIbIIoe BpeMs 3apsiia OaTape Jaxe Uil
Oarapeii OOJIBIIONH eMKOCTH.

BxonHoe HanpskeHue

Kak y»xe roBopusocs, peppopezonancubiii UBI1 He uyBcTBUTENEH K MEperpy3kam Ha BBIXOJIE.
Jaxke mpu KOPOTKOM 3aMbIKaHHHU Ha BBIXOJIE OH HE BEIXOMUT M3 CTPOs (IpuueM aaxe 6e3
MpeAoXpaHuUTeNei NN 3JIeKTPOHHOM 3amuThl). OHAKO, KaK U 1000 oanodasueiii UBI,
Ferrups Mo>xeT OBbITh BBIBEJICH U3 CTPOSI IPU 3HAYUTEILHOM MOBBILICHUH HAIIPSHKSHUS HA €ro
BXOJ1€ (HarpuMep IpH aBapUiHOM MOBBIILIEHUU HAIPSDKEHMS B cilydae 0OpbIBa HEUTpaIH).

Bonpmas gacte Mozgeneit Ferrups (mpegHa3Ha4eHHBIX [T HAIIEH 3JIEKTPHUECKON CETH) HMEeT
HOMHUHaJbHOE BXoHOe Hanpsbkenne 220 B. K HUM-TO (kak 1 KO BceM ApYruM oaHO(a3HBIM
WUBII, u oTHOCHTCs Ipensiayuii naparpad). Ho Mmonenu, Haunnast ¢ momrHoctu 4.3 kBA,
MOTYT OBITh OCHAIIIEHBI CTIEIHAIBHBIM aBTOTPaHC(HOPMATOPOM, MEHSIONIMM HOMUHAJIBHOE
BxoaHoe HanpspkeHue UBIT xva 380 B.

Oro 3Hauut, uto MBI ¢ aBTOTpaHchOpMaTOpOM MOXKET OBITh OAKIIOUEH HE K (ha3HOMY
Hanpspkenuto (220 B), a k nmuHeliHOMY Hanpspkenuio (380 B). JIuneiiHoe HanpshkeHHe B
Tpexdas3Ho JIEKTPUIECKON CETH ropa3aio MeHee, YeM (a3Hoe, MO/IBEPIKEHO JTIOOBIM
H3MEHEHHSIM, JJaKe B Cllydae Cepbe3HbIX aBapHii. BoaMoxHoCTh 3HaunTENBHOTO (OOJICEe, YeM Ha
25 %) Bo3pacTaHUs TMHEHHOTO HAIPSHKEHUSI TPAKTHYECKH OTCYTCTBYeT. [loaToMy
theppopesonancuaiii UBIT ¢ BxoqoM Ha 380 B momy4yaet oueHb BEICOKYHO YCTOHYHUBOCTD K



M3MEHEHHSM BXOJHOTO HANPsDKCHUS: T.€. 3Ty Mojienb MBI modtu HeBO3MOXKHO C)Kedb HE
TOJILKO TIPH KOPOTKOM 3aMbIKAHUH Ha BBIXOJIE, HO U MPH JIFOOBIX H3MEHEHUSX HANPSHKCHHS Ha
BXOJIE.

Bonee Toro, 3ta pazHOBUAHOCTH Ferrups momydaeT HEKOTOphIe cBoiicTBa Tpex(asHbix MBII.
IIpu nogkmouenun storo MBII k 1nHEHHOMY HanpsyKEHUIO, HE 3a1€HCTBYETCSI HEUTPaJIbHBIN
MIPOBOA. DTO pa3rpykaeT HEUTPallb, yMEHbBIIAET FTAPMOHUIECCKUE NCKAKCHNS HATIPSDKEHMS.

3ammTa 0T HMIYJILCOB

FerrUPS ucneiThiBaeTCst Ha COOTBETCTBUE KaTeropuu B coOTBETCTBYIOIIETO cTaHaapTa
ANSI/IEEE (umnynsc 6000 B, 3000 A). Koaddunment ymMeHbIIEHHS aMIDIUTY bl UMITYJIbCa
paseH 1:2000. OcnabieHre UMITYJIECOB OCHOBAHO Ha CBOMCTBaX (heppOpPe30HAHCHOTO
TparcopMaTopa, KOTOPHIA B OTIIMYHE OT BAPUCTOPHBIX (MIIBTPOB IMITYJIECOB HE
W3HAIINBACTCS.

3ammuTa OT IIYMOB
Ferrups He uMmeeT crienuanbHOro GuiibTpa myMoB. J[iist GpuiibTpaliiy myMoB HCTIONb3yeTCs
(eppope3oHaHCHbIH TpaHchopmaTop.

Ocnabnenue mymMoB o6iero Buja gocruraer 120 ab, nrymoB HopManbHoOro Buja - 10 60 ab.
®opma 0CHUIJIOTPAMMBbI HANIPSIKEHUST

[MomupIi K03 HUIHEHT TApMOHHYECKIX MCKaKSHUI BBIXOTHOTO HATIPSKEHS
¢deppopesonancHoro MBI ve npesbimaer 5 % amst nuHEeHONW Harpy3ku. MckaxxeHus (GOpMEI
BXOJIHOTO HAIPSDKEHUS OKA3BIBAIOT ci1aboe BIMAHUE HA (GOPMY BBIXOJHOI'O HANPSHKEHUS: OHO
0CTaeTCs] CHHYCOHMJIAIbHBIM.

Iuk-pakrop (kK03 PUIHEHT AMILUIUTYAbI) HATPY3KH

®Deppopezonancusiii BIT (onsiTe-Taku B CHITy CBOMCTB CBOETO TpaHC(HOPMATOpa) UMEET
0COOEHHOCTH IIpU paboTe ¢ UMITYJIbCHBIMH OJIOKaMH MUTAaHHSI KOMIIBIOTEPOB U JIPYTUMHA
HEJIMHEIHBIMY Harpy3KaMH.

[pu nutanum ot Ferrups 6J0KM MUTaHUSI KOMITBIOTEPOB pabOTAIOT C YMEHBILIEHHBIM

K03 huIMeHTOM aMIUTUTYABI TOKA TOTpeOIeH s (T.€. aMIUINTYIHOE 3HAYCHUE TOKa
MoTpeOICHNs] YMEHBILIACTCS, a IIMPUHA UMITYJILCOB YBEIMUUBAETCs). TakuM 00pa3oM TOK
MOTPEOJICHUS KOMITBIOTEpa NPUOIMKAETCS K CHHYCOUIAIEHOMY.

Koadpunment amruntyapl Toka notpebienus camoro gpeppopesonancuoro MBI npaktuyecku
HE 3aBHCHT OT XapaKTepa Harpy3KH, I03TOMY HCKa)XKEHHs, BHOCHMBIE KOMITBIOTEpaMHU B
JNEKTPUUECKYIO CETh YMEHBIIAIOTCS.

Hape:xHocTn

Oto 07HO 13 BaxkHbIX TpeboBanuii k MBI, Benp oH cam 1o cebe npeqHa3HaueH st
YBEJIMUCHHUS HAJCKHOCTH PA00ThI KAKOTO-TO 000PY/J0BAHHSI.

Bricokas HanexxHOCTE (heppope3onancHoro VBT ompenensercs ero cxeMHBIMEI
0COOCHHOCTSIMH: OTCYTCTBHE TIOJIyTIPOBOJJHUKOB Ha BXO/E, BEICOKOH YCTOWYNBOCTBIO
Tpanchopmaropa K KosieGaHUsM HaNPsDKEHHUs ¥ aOCOIOTHOH 3aIlUIIEHHOCTHIO OT KOPOTKOTO
3aMBIKaHHS Ha BBIXOJE.

[To mannabIM HezaBUCHMEBIX HccnenoBannii (Reliability Ratings - nccrmenoBanue mpoBOIMIOCH
METOJIOM OIpoca noJib3oBatesnell B Amepuke) Ferrups umeer HapaboTky Ha oTkas okosio 100
ThICsTY yacoB. Cnenytrommwii 3a HuM WBIT oTcTaeT oT Hero mpuMepHO BABOE.



ITpenmymectsa deppopezonancaoro MBIT

K nonoxxurensHbsiM cBoiicTBaM eppope3oHancHoro MBI ciexyer oTHeCTH clienyroniye.
lanbBannueckas pa3BszKa.

OueHp XOpolIas 3allUTa OT HITyMOB 1 HAHOCEKYHAHBIX UMITYJIbCOB.

3ammTa 0T MCKaXXEHUH (POPMBI KPUBOH HANIPSHKEHUS] 1 MUKPOCEKYH/THBIX HMITYJIbCOB.
[TnaBHas crabunn3anys HarpsHKSHUSL.

WHTtennexryanabHbId HHTEPQENC U BO3MOXXHOCTh HACTPOHKH MapaMeTpOB.

Bricokas HamexxHOCTh. ECTh Beckre OCHOBaHHUS cunTath Ferrups Hanbosee Haie)KHBIM U
HanboJIee MPUTOHBIM K paboTe B OYCHB kKeCcTKUX ycimopusx MBIL.

Hanuuue BO3MOXXHOCTH TIOAKIIIOUSHHUS K IMHEHHOMY HANPSDKEHUIO TpexXpa3Hoi
3JIEKTPUUYECKOU CETH.

HenocraTrku ¢eppopesonancuoro MBI

HemHorounciieHHbIe HeJOCTATKH Ferrups Tak ke, Kak ¥ ero MpeuMyIlecTBa CBA3aHbI ¢
HaJIMYKEM B €ro cxeme (heppope3oHaHCHOro TpaHchopMaropa.

YyBCTBUTENBHOCTH K YacToTe. BbixoqHoe HanpsbkeHue Ferrups n3-3a pe30HaHCHBIX CBOMCTB
TpaHcdopmaropa 3aBUCHUT OT YaCTOTHI: U3MEHEHHE YacTOThl Ha | % NPUBOIUT K U3MEHEHHUIO
HanpsHKeHUs npumepHo Ha 1-1.5 %.

OrpannueHne BBIXOJJHOTO TOKa (peppope3oHaHCHOTO TpaHC(hOpPMaTOpa MOXKET OBITH U
HEJIOCTaTKOM M MPEHMYIIECTBOM, B 3aBUCHMOCTH OT 0OCTOSTENBCTB. BbIXx0aHOW TOK
TpaHcdopMaTopa He MOKET IPEBHIILIATh HOMUHAIIBHEIHA Oostee, yeM Ha 50 %. [ToaTomy ot
BBIJICP)KMBAET KOPOTKOE 3aMbIKaHHE Ha BbIxoe. Eciu st 3amycka Kakoro-inbo yctpoiictBa
KpaTKOBPEMEHHO TpeOyeTcst OOJbIINH TOK (CTapTOBBIM TOK), TO BO3MOXHBI JiBa BapHaHTa:
7100 3aIyCK ycTpoiicTBa OyAET pacTsHYT MO BpeMEHH (MSTKHH 3aIyCK), 9TO 9acTO OYECHb
XOpOIIO, 00 YCTPOHCTBO HE 3amycTHTCs, He osryurB oT MBII HykHOTO cTapTOBOTO TOKa
(HampuMep ANIEKTPOABHUTATEN). [IpH MPOEKTHPOBAHIH CHCTEMBI OecIiepeOOfHOTO MUTaH!S Ha
6aze Ferrups Hy>xHO 00513aTeIBHO IPOAHAM3UPOBATH CTAPTOBBIE TOKH BCEX HArPY30K
MIOCJIEA0BATENbHOCTD UX BKJIFOUEHHS, YTOOBI 3aIlyCK OJHOTO M3 MOIIHBIX YCTPOMCTB HE MPUBEI
K PE3KOMY CHIDKCHHUIO HANPSDKEHHS Ha APYTHUX ycTporcTBax. OOBIMHO IS TAKUX CHCTEM
peKOMEeHAyeTCs 3alIMIIATh KaXa0€e YCTPOUCTBO (MU TPYIITY YCTPOMCTB) CBOUM aBTOMATOM C
MEXaHM3MOM MTHOBEHHOTO JICHCTBUSL.



HUBII ¢ nBoiinbiM npeodpa3zoBanueM sHeprum (Double Conversion UPS)

Ha pucynke 17 npencrasnera 6iox-cxema MBI ¢ qBoWHBIM TIpeoOpa3oBaHIEM YHEPTHH.
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Puc. 17. UFII ¢ 0sotinbim npeobpazosanuem snepeuu

Ha Bxone UBII ¢ aBoitHBIM npeobpa3oBaHreM SHEPTHH HaXOIUTCS BEIIPSAMHUTENb. B oTinmnyne
OT BBIIIPSIMUTEIIEN pacCMOTPEHHBIX Hamu paHee TuioB WBII - aTo momHoe ycrpolictBo. Benp
BBINPSIMUTEJb JOJDKEH HE TOJIBKO Noja3apsbkath Oatapeto MBI, Ho, npexae Bcero, cHabXaTb
nHBepTop MBIl NoCTOSHHBIM HanpsKEHHUEM.

HHBepTop npeodpasyeTr BeCh MOTOK MOLTHOCTH U3 HAIIPSKEHUSI TOCTOSHHOTO TOKA B
HalpsDKEHNE IEPEMEHHOTO TOKA.

Baiinac - 3To cnienpanbHas IMHUS, KOTOpast O3BOJISIET B CIIydae HEOOXOANMOCTH IIUTAaTh
Harpy3Ky HanpsMyIo OT 3JEKTpHIecKoi ceTH. [ nepexiodeHns Ha paboty depes Oaiinac
CITy’KHUT CTaTHYIECKHUII (T.€. HE MMEIOLIMI JIBIKYIIMXCA 3JIEMEHTOB) TIepeKirouarens. [lostomy
3TOT Oaiillac YacTo Ha3BIBAIOT CTATUIECKUM OaiiriacoMm.

WBII ¢ nBoiHBIM TpeoOpa3oBaHUEM SHEPTHU MOKET PadOTaTh B TPEX PEKUMAX.

Paodora ot ceTtn

Ecnu B cetu ecTh "HOpManbHOe" HAIlpsHKEHUE, TO BCSI MOIITHOCTD, TOTpeOIsieMast Harpy3Koi,
npoxo Ut uepe3 Boipsimutens VIBI1. Beimpsmurens npeodpasyer HarpshKeHHEe dJIEeKTPHYECKOi
CeTH B CTaOMIM3UPOBAHHOE HANIPSXKEHHUE ITOCTOSIHHOTO Toka. OHO UCIOJb3yeTcs I 3apsiaa
Garapeu W JUIsl INTaHUSI HHBEPTOPA.

I/IHBCpTOp r[peo6pa3yeT Halps>KEHUE MOCTOSIHHOTO TOKA B HAIIPSXKEHUE IEPEMEHHOI'O TOKaA,
KOTOPBIM U NUTACTCs HArpy3Ka.

Pabora ot 6arapen

Brempsmutens UBII ¢ nBoitHBIM Tpeobpa3oBaHNEM BBITACT CTAOMIM3UPOBAHHOE HAIIPSHKEHUE
MIOCTOSTHHOTO TOKA. T.e. He3aBUCHUMO OT BEJIMYMHBI HANPSDKEHMS IIEPEMEHHOTO TOKa Ha BXO/IE
BBINPSIMUTENS HANIPSKEHUE MTOCTOSTHHOTO TOKA HA €r0 BBIXOJE COXPAHACTCS IIOCTOSHHBIM.
EcrecTBeHHO, HaNPsDKEHNE OCTAETCS CTAOMIIBHBIM TOJIBKO €CJIM BXOAHOE HANPsDKEHHE He
BBIXOIUT U3 HEKOTOPOTO AMANa30HA AOIMYCTUMbIX HANPSLKEHUNA. DTOT ANANa30H Ha3bIBACTCS
Jana3oHoM BXOJIHBIX HanpsbkeHuit MBII.

Juanazon Bxoaubix Hanpsbkennit MBI ¢ aBoitHbIM npeoOpa3oBaHueM HE OCTAeTCs
MOCTOSTHHBIM. Ero BennunHa (MM BEpHEe €ro HIDKHSA TPAHUIIA) 3aBUCUT HE TOJIBKO OT
KOHKpeTHOU Mozenu MBII, HO u ero Harpy3Ku.

Ecin HanpsikeHne ceTH CTAHOBUTCS MEHBIIE HUKHEN TPAHUIBI AUANa30Ha BXOJAHBIX
HaNpspKEHUH (T.€. BBIIPSIMUTEND yXKe HE MOXKET CTa0MIIN3NPOBATh HANPSKCHNUE), HATIPSHKECHHE
MTOCTOSTHHOT'O TOKA Ha BBIXOJIE BBIIIPSIMHUTEISI YMEHBIIAETCS M CTAHOBUTCS. HUKE HAIPSKECHUS
3apspkenHon 6atapen MBII. Hukakoro nepexiroueHus He mpoucxoant. [Ipocto uHBEpTOp
HauMHAeT YaCTHUYHO ITUTAThCs OT Oarapeu, a Oarapes HAUMHAET paspsikaThes. [Ipu
JanbHeHIeM YMeHbIICHUN HANIPSDKEHHS WM €CJIN HallpsDKEHHE MPOIaiaeT COBCEM, HHBEPTOP
HauMHAET MOJHOCTBIO MUTaThes OT Oarapeu. ['oBopsT, uro MBII nepemien Ha peskxuM pabOThI OT



Oarapen.

Pabora UBII ot 6atapen mpooimkaeTcst HEKOTOPOE BpeMsi, OTIPEIeNIeMoe 3apsiioM OaTtapen 1
Harpy3koi. [Tocie Toro, kak 6arapest pa3psauTCs A0 HaUpspKeHHUs npuMepHo 1.7 B Ha
anemeHT, uaBepTOp UBII OyAeT oTKiIF0UeH aBTOMATHKOM, 3aIIHIIAIONICH OaTapero oT
HeoOpaTUMOTo Tepepaspsaa.

Ecnu Hanpspkenue Ha Bxoge MBII cHOBa moJHUMETCS 10 HOPMAJIBHOTO, BBITPSIMUTEND ONAThH
HAYHET 3apsDKaTh 0aTapero U MATaTh HHBEPTOP.

Pe:xuM padoThI Yepe3 cTaTHYeCKHii Oaiinac

OcnoBueble aneMeHTsl MBI ¢ 1BoWHBIM ITpeoOpa3oBaHUeM MpH paboTe OT CETH MOCTOSIHHO
HaxojsaTcs o Harpy3koi. Eciu 061 MBI ¢ nBoitHbIM TpeoOpa3oBaHueM ObLT TOCTPOCH IO
cxeme, IPUIlyMaHHOW HaMU BO BTOPOIi I1aBe, TO OH UMeJ Obl HU3KYIO HaJle)KHOCTh. Benp npu
BBIXOJIE U3 CTPOSI MHBEPTOPA, 110/1a4a HaNpsDKEHUS K Harpy3ke npepBasach 061 1 MBI He
TOJILKO HE BBITIOJIHUII ObI CBOETO NpeIHa3HAYEHUsI, HO JIaKe CaM H3-3a CBOEH ITOJIOMKH MOT OBl
CTaTh MPUYMHOM MOTEPU JAHHBIX B MOAKIIOYEHHBIX K HEMY KOMIIBIOTEpAaX WU OTKIIOUEHUS
KaKHX-JTM00 MOJKITIOYEHHBIX K HEMY Ba)KHBIX YCTPOBHCTB.

Jist Toro, 9TOOBI 3TOTO He Mpoucxoamio, B UBII BBeneHa emie o1Ha JIMHUS AIEKTPOCHAOKCHUS
Harpy3KH - CTaTH4eCKHii Oaiac.

[Tpu BbIXOJIE M3 CTPOSI HHBEPTOPA MJIM €ro Neperpy3Ke, cpabaThIBaeT MepeKIoYaTellb
(pa3mbIkaeTcst JTMHUS "MHBEPTOp-HAarpy3ka" u 3aMbIKaeTcs JIuHuA "Oalinac-Harpyska') u
Harpys3ka NpojoJKaeT MUTAThCS OT CETH.

K coxanenuto ue Bce MBI ¢ mepekitoucHreM UMEIOT CTaTUUeCKui Oaiirac. Ha Mot B3rmsig
takue MBII BooOIIe HE clieyeT UCIOIb30BAaTh, IOCKOJIBKY OHU HE HAJICHKHBI.

Paccmotpum Tenepb paboTy oTaenbHbIX 3i1emenToB MBI

BeinpsiMmutesinb

Bempsimutens UBII ¢ 1BoHHBIM ITpeoOpa3oBaHUEM JIODKEH UMETh MOIITHOCTD, JOCTATOUHYIO
JUIS IByX €r0 OCHOBHBIX (pyHKIMi. Ero MakcnmanbHbINA BBIXOIHOHM TOK JOJIKEH OBITH HE
MEHBIIIE CYMMbI MaKCHMaJIbHOTO BXOJHOT'O TOKa MHBEPTOPA U MAaKCUMAJIBHOTO 3apsITHOTO TOKa
Oarapen.

Jly1s1 IpaBUITLHOTO 3apsijia 6aTapeu BHIMPSIMUTENb J0JIKEH OUY€Hb TOYHO (C TOYHOCTHIO HE XYKe
1 %) nomaepKuBaTh HAMPSHKECHUE TUIABAIOIIETO 3apsiaa Ha Oarapee.

Wuorna B UBII ¢ ABOiHBIM MpeoOpa3oBaHUEM SHEPTHH IPUMEHSIOT PETYIHPYEMbIC
TUPUCTOPHBIE BHINPSIMUTEIH.

B HekoTophix cinyyasx B MBI ycTaHBoJICHBI TACCUBHBIC (JHOIHBIC) BBITPSIMUTEIIH, a JJIs
TOYHOTO PETYJIMPOBAHMUS HAMIPSDKEHUS HA aKKYMYJIATOPHOMN OaTapee UCIOIb3yeTCs
npeoOpa3oBaTeb HAMPSHKCHUS MOCTOSAHHOTO Toka. MHoraa MBI, mocTpoeHHbIE O TaKoi
cxeMe ux npousBoauTenu HasbBatoT MBII ¢ TpoitHeIM ipeoOpa3oBaHUEM.

WHBepTOp, CHHXPOHU3AIMSI C CETHIO H NEePEKII0YeHNEe HA CTATHYECKHIl faiinac

Wuseprop UBII ¢ aBoiHBIM MpeoOpazoBaHUEM SHEPTHH UMEET BO3MOKHOCTh N3MEHEHHS
BBIXOZIHOM 4acTOThI MHBEPTOpPA ISl CHHXPOHU3AIMU BBIXOJHOTO HANPSDKEHUS HHBEPTOPA C
CETBIO.

Orta ¢ynkus ucnons3yercs B MBI ¢ aBoitHbIM peoOpa3oBaHneM MOCTOSIHHO U ITPOCTO
HeoOxoauMa Juts niepekirouenus: MBI na cratudeckuit 6aiinac. Paccmotpum 3to
MIEPEKITIOYEHUE HECKOJIBKO MOAPOOHEE.

st Toro, uro0sr BII ¢ 1BOIHBIM peoOpa30oBaHUEM HMEN HEIPEPHIBHOE BHIXOTHOE
HanpspKkeHne 0e3 CKauKoB M Pa3phIBOB HA BCEX PEXHMMax pabOoThI, Hy>KHO 00ECIIEUHTh IIaIKoe
MIEPEKIIIOYECHUE Ha CTAaTHUECKUI Oaiirac mpy BBIXOJE U3 CTPOSI HHBEPTOPA MM €TO TEpErpy3Ke.



s aToro HEoOXoauMo, ITOOHI (pa3a M YacTOTa CETEBOTO HAIIPSDKEHUS (T.€. HAIIPSDKEHIS B
neny Oaifriaca) B MOMEHT ITEPEeKIIIOUeHNs ObIIM TAKMMH XKe, Kak (a3a 1 4acToTa BEIXOAHOTO
HaIpsHKEHHs! HHBEPTOPA.

Ho MBI HE MOXXeM ynpaBIsATh (Pa3oil 1 4aCTOTON CETH, CIIeI0BATEIBHO MBI IOJDKHBI IOOUTHCS
JKeIaeMOH LIeJIU 3a CYEeT HACTPOMKU MHBepTOpa. MBI He MoxkeM, Kak B UBII,
B3aUMOAEHCTBYIOLINM C CETBIO, TOJCTPOUTH (pa3y M 4aCTOTy HHBEPTOPA MEPE CaMbIM
NEPEKIIYEHUEM. Bellb MBI, K CO’KaJICHHIO, HE 3HaeM, B KAKOM MOMEHT UHBEPTOP BBIMACT U3
CTPOsI MJIM UCIBITAET MIEPETPY3KY.

[Hostomy unaBeptop UBII ¢ nBOiHBIM TpeoOpazoBaHUEM JOJKEH BCETa OBITh CHHXPOHHU30BAH
c ceTbto. TouHee roBopsi, JOMKHA OBITh TOCTUIHYTA CHHXPOHU3AIMN HHBEPTOPA C TMHUCH
CTaTHUYECKOTo Oaiinaca, KOTopast B 00ILIEM CIIydae MOKET ObITh MOAKIIOUCHA K IPYyTroN IMHUU
asIeKTpocHa0KeHHs1, ueM BXoJ Boinpsimurens MBI

[HocmoTpum Teneps, uto npousoiiaet ¢ BII ¢ qBoiiHeIM ipeoOpa3oBaHIEM YHEPTUH, €CIIU
4acTOTa CeTH BAPYT HAYHET OTINYAThCS OT cTaHaapTHOH (50 ['m).

WBII ¢ nBoitHBIM mTpeoOpa3oBaHUEM UMEET HEKOTOPBIC TIPEACIIhI TOYCTHMBIX H3MCHCHUH
YacTOTHI CETH (3Ta XapaKTEPUCTHKA YKa3aHa B ITACTIOpTE WK onucanun). CkaxeMm
MHUHHMaJIbHAs IOITyCTHMas yacToTa paBHa 49 I'11, a MakcuMalipHas AOMyCTUMas 9acToTa - 51
I't (T.e. mpenenbl JOIMyCTUMBIX N3MEHEHHI 9acTOTHI PaBHBI + 2%)

Ecnu yacToTa B TuHUM Oaiiniaca HAXOAUTCS B MPeJieiax JOMyCTUMOr0, TO YaCTOTa HHBEPTOPA
aKKypaTHO clienyeT 3a Heil. YacToTa u (haza MHBEpTOpa PaBHbI 4aCTOTE U (a3e B JINHUU
Oaiinmaca. CnenoarensHo VBII B mo60i MOMEHT (TIpH BBIXOZE M3 CTPOSI HHBEPTOPA MIIH €TO
Heperpy3Ke) MOXKET MEPEKITIOYUTHCSI HA CTATHUECKHI Oaifrac, He UCTIBITHIBAS UMITYJIbCHBIX
Harpys3ok.

Ecmn xe gacToTa B mrHMM Oaiinaca craneT paBHOH 48 ', To yacToTa HHBEPTOpPa HE MOXKET
CJIEIOBATH 3a HEW, YTOOBI HE MUTATh HArPy3Ky HAMPSKEHUEM C YaCTOTOM, CHIBHO
OTIIMYAIOIIEHCS OT HOMHHAJBHOM.

Kak mb1 yxe 3HaeM, BII, B3anMoaeicTBYIOLIUE C CETHIO, B 3TOM CIIy4ae MEPEXOAAT Ha PEKUM
paboTs! oT OaTapew, a mocie HCYEPIaHUs 3apsaa OaTaper OTKIIFOYArOTCS.

WBII ¢ nBoitHBIM mTpeoOpa3oBaHUEM SHEPTUN OTPA0ATHIBAIOT 3TY CHTYAIIHIO TOPA3/I0 JIyUIIIe.
Bbrnok ynpasnenus npocto paspemaet naBepropy MBIl npekpatnTs CHHXpOHU3ALUIO C JIMHUEH
Gaifnaca 1 IepelTH Ha PEXXUM HE3aBHCUMOH paboThl. YacToTa MHBEPTOpa CTAHOBUTCS] pAaBHOM
poBHO 50 I'1 1 ocTaeTcs TakoH A0 TEX MOp, MTOKa YacTOTa JMHUH Oaiiliaca He BEPHETCS B
MIPEAENbIl JOIYCTUMOTO.

Bo Bpems He3aBrcHMOI pabOTHI HHBEpTOpa, NepekiroueHne VBl Ha ctatndyeckuii 6aiiac
OIOKHpPYETCsl, HOCKOIBKY NPH TAKOM MEPEKIIIOYEHIH BO3MOXHBI CHIIBHBIC (Pa30BbIE U
aMIUIMTYJHbIE HCKaXEHUsI, KOTOPBIE MOTYT HAaHECTH yIIepO YyBCTBUTENBHOM Harpyske. bonee
TOT0, IEPEKIIIOYEHHNE B OTCYTCTBUE CUHXPOHU3aLUU onacHo ais camoro UBII.

Hekoropeie MBI nMer0T BO3MOXHOCTb HACTPOMKHU NPEAEIIOB AOIYCTUMbIX H3MEHEHUI
yacToThl. HarpuMep oHM MOTYT OBITH HACTPOEHBI Ha JIOITyCTHMBIE KoeOanust yactoTs! 0.5, 1
i 2 ['ep1ia B KaXKIyr0 CTOPOHY.

Kazamnoce 061, ueM yske quarna3oH JIOMyCTUMBIX KOJICOAHHWH 4acTOTHI, TEM JTy4IIe IS
YyBCTBHUTENBHOM Harpy3ku. Ha camoM sene yimydiienne kadyecTBa CTaOMIN3auy YacTOTH
MPOMCXOJIUT 3a CUET 0011l HafleXKHOCTH CUCTEMBL. Benb ecnu 1uana3zoH 10y CTHMBIX
M3MEHEHHUH YacTOThl yCTAHOBIIEH MEHBIIIE PEATbHOTO IMANa30Ha H3MEHEHHUSI YaCTOTHI CETH B
mecte yctaHoBku VBIT, To MBII 6onpnryio gacTs BpeMeHH paboTaeT 6e3 CHHXPOHU3AIIH
HHBEpTOpa ¢ JIMHKEi Oalinaca. DTo CHMKaeT O0Iy0 Ha/Ie)KHOCTh CHCTEMBI, 3alHIIAEMOH C
nomotupto MBI, mockosbky Bo BpeMsi He3aBHCUMOI pabOThl HHBEPTOPa HEBO3MOKHO
MepeKIIFoUYeHNe Ha CTaTHUeCKuil Oaifrac.

B ciyuae eciiu UBII nmeeT BO3MOKHOCTb HACTPOMKHU AUANa30Ha JOMyCTUMbIX H3MEHEHUH
YacCTOTHI, MMOJIB30BATCJIb UMCCT BO3MOXXHOCTD BI)I6I/lpaTI) BI)IFOZ[H]:Iﬁ JJIA Ce6ﬂ KOMIIpOMHUCC. On
MOXKCT YCTaHOBUTH OUYCHDb ySKHﬁ JAuaria3soH 4acToT IJid lIyBCTBI/ITe.]'II:-HOI‘/II Harpysku,
CO3HATEJIBHO MO/ Ha HEKOTOPOE CHIKEHHE HaJIS)KHOCTU CUCTEMBI, MM PACIIUPHUTH 3TOT
JUarnasoH JUIs NOTy4YeHUs] MaKCUMaIbHOM HaJeXKHOCTH, €CIIU Harpy3Ka He CIUIIKOM



YYBCTBUTEJIbHA K U3MCHCHUAM YaCTOTHI.

Kak MbI BBISICHIIIH, OCHOBHOE HAa3HAYCHNE CTATUYECKOro Oaifliaca - 3T0 yBEeIHICHHUE
HanexxHOCTH MBIT 1 KOMIIBIOTEPHOM CHCTEMBI B LIEJIOM 33 CYET OpraHU3alui PE3EPBHOTO
HCTOYHHKA HJICKTPOCHAOKEHNS, KOTOPBIN BCTYMAET B IEWCTBHE IIPH BBIXO/IE U3 CTPOS
MHBEPTOpa. B paccMOTpEeHHOM IPOCTENINEM CiTydae TAKMM HCTOYHHUKOM SIBIISICTCS Ta JKE
3JIEKTPUYECKast CETh, KOTopas nutaeT Beimpsamurens WUBII. (3ameTnm B ckoOKax, 4TO 3TO HE
€IMHCTBEHHBIH BO3MOKHBIN HCTOYHUK).

Brxon u3 crpos kakoit-mibo u3 cucrem MBI Bemp, B 001meM-T0, JOBOJIEHO MaJIOBEPOSTHAS.
Xopourme UBII ¢ 1BoifHEIM IpeoOpa3oBaHHEM UMEIOT CpeaHee BpeMs HapabOTKH Ha OTKa3 0
10 ner. Ho craruueckuii Oaitniac umeer erie oJHy QyHKIUIO, KOTOpas UCTIONIb3YETCs
OyKBaJIbHO IPH KaXKIOM BKIIOUEHHH CHIIBHO HarpyxenHoro MBIT.

MHBepTOp €CTECTBEHHO UMEET OTpaHUUEHUE 10 AOMYCTUMOM Harpy3ke. [Ipu noctostHHON
Harpy3Ke 3TOH TpaHuIlel ABseTcs HoMuHambHas MomrHocTh MBI KpaTtkoBpemMeHHO HHBEPTOD
crioco0eH BbIIepKUBaTh OombIIne TOKH. OOBIYHO J0ITycKaeTcs neperpyska okoino 50-150 % na
HECKOJIBKO MIJITHCEKYH/T ¥ 0KoJ1o 10-50 % Ha HECKOJIBKO CEKYH]I TN IECSTKOB CEKYH/I.

[IpakTrueckn 1060My TOTPEOUTEIIO 3IEKTPOIHEPTUH U3BECTHO TaKOE SBJICHHUE, KaK
CTapTOBbIH TOK. [0 3TM OHMMAETCs TOK, BOSHUKAIOLIMH MPH BKIFOUYCHUH OTPEOUTEIS
3JIEKTPOIHEPTUH B OTJIMYME OT TOKA HA YCTAHOBHUBILEMCS PEKUME pPabOTHI.

st koMnbroTEPOB U Apyrux yacto nuraeMbix oT MBI ycTpolcTB XapakTepeH JOBOIBHO
00JBIION CTapTOBBIN TOK. [IpH KaXkIOM BKIIFOUSHHH KOMITBIOTEP MOTPEOIIIEeT B HECKOIBKO pa3
OoubIINil TOK, YEM MOCIIE 3aITycKa (KaKk Mbl YBUJIUM Jajiee, CTAPTOBBII TOK JIETKO MOXKET
MIPEBBICUTH HOMUHANBHBIHN TOK B 10 pas).

Takum 06pa3om mpu 3arycke TOTpeOUTENeH, MOIIHOCTh KOTOPBIX COCTABIAET XOTs 061 10 %
HoMuHalIbHOHN MoutHocTy MBII, Bo3mMoskHa neperpyska naepropa. Ecnu neperpyska
Bo3HuKIIa, MBI juid mpenoxpaHeHusi CBOEro HHBEPTOPA OT MEPErpy3KH NMEPEKIIOYAETCS Ha
pabory uepe3 Oaiinac. Yepes neckonbko cekyn VBII cHoBa nepekirouaercst Ha paboTy OT
HWHBEPTOpA. ITOT PEIKUM pabOThI MPEJAOXPaHIET HHBEPTOP OT BBIXOJIA U3 CTPOS U YBEJIMUMBACT
0O0IIYI0 HAJIC)KHOCTh KOMITBIOTEPHOM CUCTEMBI, 3aIUIIeHHON ¢ moMoIibio VBIT ¢ qBoiHbIM
peoOpa3oBaHUEM SHEPTHU.

[pyrue snementsl MBI ¢ 1BOMHBIM MpeoOpa3oBaHHEeM

CpasaumM emre pa3 cxemsl MBII ¢ qBoHHBIM peoOpazoBaHUEM H B3aMMOIEHCTBYIOMIETO C
cetpio. Y UBII ¢ aBOiHBIM mpeoOpa3oBaHUEM OTCYCTBYIOT (XOTS M HE Y BCEX MOIEIICH)
HEKOTOPBIE AJIEMEHTHI: (PUIIBTPBI IIYMOB U uMITylibcoB. B IBII 3TOr0 THIIA UMITYJIBCHI U IIIyMBI
(GUIBTPYIOTCS B pe3yJIbTaTe BRIIPSMIICHHS HANPSDKEHHS IIEPEMEHHOI0 TOKA: Ha BBIXOJIE
BBITIPSMUTEIISI IMEIOTCS CXEMBbI MOABIICHUS My IbCAIINi HAIPSKEHHS, BBITTOJIHSIONIIE POJIb
(GUIBTPOB.

B npouecce Broporo npeodpazoBaHus SHEPTUH IIyMbI U UMITYJIBCHI €IIIE Pa3 YMEHBIIAIOTCS U
Harpy3ka MUTaeTCs YUCTHIM CHHYCOUIAIbHBIM HANPSHKEHHEM.

[TosTomMy oTCcyTCTBHE B cXeMe (PUIIBTPOB MOXKHO CUMTAThH CBOETO poaa (okycom: BHyTpu MBIT
€CTb 3JIEMEHTHI, BBITIOJIHSIONINE 3TN (YHKINH, HO Ha3bIBatoImuecs no apyromy. Kpome toro, B
HekoTopsix MBII ¢ nBoiHEIM mpeobpa3oBaHHEeM SHEPTHH YCTAHOBJICHBI BAPHCTOPHBIC ITYHTHI.

Brox ynpasnenus UBII ¢ gBoitHBIM npeoOpa3oBaHUEM SHEPTHH HE aHATM3UPYET COCTOSHHS
IEKTPUYECKOI ceTH (BBl BUANTE, YTO HA OJIOK-CXEME HET COOTBETCTBYIOIIEH cTpeskn). B aTom
HET HeOOXOAMMOCTH, BEJJb HAM HE Hy’KHO YIIPaBIIATh IEPEKITIOUEHUEM (UIH, BEPHEE,
nepexonom) UBII ¢ nBoitHBIM mipeoOpa3oBaHueM Ha paboTy OT OaTapen - 3TOT Iepexo.a
MIPOU3BOANTCS HIIH, BEPHEE, IPOMCXOANT, 0€3 yIacTHs YIPABIISIOIIEH 3IEKTPOHUKH.

Het HeoOx0oanMOCTH 1 IPONU3BOIUTD aHAIN3 (POPMBI HAIIPSHKCHUS IEPEMEHHOTO TOKA Ha BXOJIE
UBIT: Beimpsimutess UBII ¢ nBoliHBIM ITpeoOpa3oBaHUeM SHEPTUH MOXKET MUTATHCS
HaIpsDKEHUEM IIePEMEHHOT0 TOKa MPaKTHYECKH JII000H (OpPMEI - BCe paBHO Ha BBIXOZE
BBINPSIMUTENS OyIeT CTAOMIM3UPOBAHHOE HAIIPSKEHUE IIOCTOSTHHOTO TOKA, a Ha BBIXOZIE
HWHBEPTOpA - YUCTasi CHHYCOUJIA.

3ajgaua 0J10Ka yIpaBJIeHHs - PEryJIMPOBAThH HAPSDKEHNUE HA BBIXOJIE BBIPSIMUTEIS,



HaNpsDKCHUE Ha BBIXOJIE HHBEpTOpa (KaK U y APYTHX, paccMOTpeHHEIX panee UBIT) u He
MPOITYCTUTH MOMEHT, KOTla IOHATOOUTCS IPOU3BECTH MEPEKIIIOUCHIE Ha paboTy uepes
cTaTH4YecKui Galnac.

Barapes

Barapest UBI1 ¢ nBoiiHBIM ITpeoOpa3oBaHNeM HE MeeT HUKaKuX OoTiInauii ot 6atapei MBI1
JIPYTHUX TUIIOB.

Bce cutobie anemenTsl MBI ¢ n1BOMHBIM npeoOpa3oBaHueM SHEPTHH PabOTAaIOT MO/
Harpy3koi Bce Bpems, moka VBIT BkirodeH (B oTimyue, HapuMep, OT HHBEPTOpa U
Bempsimutens UBIT ¢ nepeximoueHreM, KoTopbie mpocranBarot, moka MBI paboTaer ot cetn).
[ToaToMy Bce moynpoBOAHUKH U Jpyrue cuinosble 3nemeHTsl MBI ¢ nBoiiHbIM
IpeoOpa30BaHUEM PacCUNTAHBI HA AIUTENBHYIO pabOTy O IMOJIHOHM Harpy3kou. OTo MO3BOJISET,
HE BHOCS 3HAaUUTEIbHBIX u3MeHeHui B MBI, moaxnioyats K HEMy 1OIOJHUTEIbHBIE
AKKyMYJISTOPHI JUTS YBETHMUSHHS JUTTSIIEHOCTH PaboThI OT OaTapen.

Bonpmmnacerso UBII ¢ nBoitHBIM peoOpa3oBaHUEM UMEIOT TaKyl0 BO3MOXKHOCTb.

I/IHI[I/IKaHI/ISI " yIipaBJICHUEC

Opraus! uHAMKauK 1 yrnpaeienust UBII ¢ nBoiiHbIM npeoOpa3oBaHueM HEe HMEIOT
NPUHLUIHMAIBHBIX OTIMYUN OT NaHeneu ynpasnenus apyrux UBILL

CrangapTHBEIA HA0Op BKITIOYAET KJIABHIIN BKIIOYCHUS U BHIKITIOYCHUS MTPUOOpa, MHINKATOPHI
cetu, 3apsina 6arapeit u Harpy3Kku (U1 HEKOTOPBIX MOjieeit).
Xapaxktepuctuku UBII ¢ ABoliHBIM npeo0pa3oBaHUEM IHEPrUH

MomHocTh

UBII ¢ nBoiiHbIM TpeoOpa3oBaHeM UMEIOT HanOoIee IIMPOKU AUana30H MOIIHOCTEH 10
cpaBHeHuto ¢ npyrumu UBII.

MunumanbHas MoiHocTs - 500-700 BA uis1 pasubix cepuit Hebounbiux MBI

Cxema WBII ¢ aBoitHBIM TpeoOpazoBaHneM MO3BOJISET CO3AaBaTh YCTPOWCTBA OYEHB OOIBIION
MotHOCTH. OOBIYHO MaKCHMalTbHAst MOIMHOCTE equHndHOTO MBI orpann4mnBaeTcs: BEMTUIHHON
oxoio 300-500 kBA. Ho Bo3moxxHO HapanuBanue MommHoctr MBI 3a cuet mapannenbHOH
PpabOThl HECKOIBKUX MOJYJIH Ha OHY HarpysKy.

Haunnas ¢ mourHocTH 0K0710 10 KBA MBIT 00619HO TIpeAHAa3HAYEHBI TS Pa0OTHI C
Tpex{asHbIM BXOIHBIM HarpshkeHueM. [loromy Bee, uto ceszano ¢ MBI cpenneit u 6onmbimoi
MOIIHOCTH, paccMaTpuBaeTcs B rinase "Tpexdazusie UBIT".

Ko3¢punmeHT noaesnoro aeiicreus

WUBII ¢ nBoiiHBIM NpeoOpa3oBaHUEM SHEPTHU UMEIOT He ciuinkoM Beicokuit KIT/1, mo
cpasHenuto ¢ UBII apyrux tunos. Tem He MeHee, ux KIIJI noBonbHO Benuk. OH COCTaBIsAET
nipumepHo 90% 1pu NoNMHON MK OJIM3KOHM K MOJTHOW MOIIHOCTH. [Ipr yMEHbIIIEHHH MOIIHOCTH
KIIJI ymenbmaercs.

Ha npumepno 50 % momuoctu KIIJ Mmoxer coctaBisats okoio 70 %.

Ucxons nz KIIJI, MoxHO onieHUTs MakcuManbHOE TerutoBsiaenenre MBI1. OHo npumepHo
paBHo 10 % ot HomuHaneHOU MoutHocTH UBII. Tennossiaenenne MBII nomkHO yUnTHIBaTHCS
MpH pacyeTe TEIUIOBOTO PeKUMa MmoMeIieHus, rae ycraHosiensl UBIL. [TogpobHee 310
paccmoTtpeHo B riaBe "Tpexdaszubie MUBI1", MOCKOIbKY TEIIOBON PEXUM KPUTHUCH HMECHHO
quts 6onpirux MBI

IIpuBenennas soie Benuurna KI1J] He yuuThIBaeT UCMOAB30BaHUS YaCTH BXOHOW MOIIIHOCTH
Jutst 3apsiia Oarapeu. [lotomy i TOro, 4ToOBI JaXke MPUMEPHO ONPENSIUTh MaKCUMaJIbHbIN
BxojHo# ToK MBI, Benmmunnbl KI1/] He nocrarouno. HyxHO cMOTpeTh Oosiee moapoOHbie
TexHuueckue xapakrepuctuku MBI, a 1715 ToyHOro pacuera MakCUMMaJIbHOTO BXOJHOIO TOKa,



HY>KHO PAacCUHTBHIBATH 3Ty BEIHUYNHY, UCXOAA UX eMKOCTH OaTapen, ycraHoBieHHO B MBII.

Bpems padoThl 0T 6aTapen

WBII nebonbioi MomHocTH (10 1 KBA) nMeroT Bpems paboThI OT GaTtapeu Mpu IMOJTHOM
Harpy3ke npuMepHo 5-15 munyT. Ho moutn s Bcex MBI Gonbrieii MoHOCTH rpMa
MIPOU3BOANTEIH OOBIYHO MPETyCMaTPHBAET BO3MOXKHOCTh HapalBaHUsI EMKOCTH OaTapeu 1o
CPaBHEHHIO CO CTaHJIapTHOM.

UBII cpenneit u 6onbmoi MomHocty (6onee 10-30 kBA) uacto He umeroT "cTanapTHOH"
Oatapeu. barapes mia HuX nogbupaercs, UcXond U3 TpedoBaHuil 3akazuuka. Haubonee
pacIpocTpaHeHHBIMH BapHaHTaMH SIBIISIIOTCS OaTapen Ha 3-5 MUHYT aBTOHOMHOI paOoTHI - JUIs
comnpspxenust UBIT ¢ auzensHbIM renepaTopoM u 6arapest Ha 10-30 MUHYT - 17151 aBTOHOMHOM
pabots! UBIIL.

[Mpenmymecrsa UBII ¢ aBoiiHBIM peoOpazoBaHUEM

K nonoxwurensubiM cBoiictBaM HWBII ¢ 1BOWHBIM peoOpa3oBaHUEM CJIeyeT OTHECTH
CleAyIoIHeE.

Xoporas 3ammra oT IIyMOB U HAHOCEKYHIHBIX UMITYJIbCOB.

Ouenp Xopomas 3alUTa OT NCKaKeHNH (POPMBI KPHUBOI HANPSKCHNS M MEKPOCEKYHIHBIX
HMITYJIBCOB.

Bo3MoxHOCTB pabOTHI B CETSAX C HECTAOMIIBHON YacTOTOH.
Camas sryyinasi IuiaBHast CTaOMIIM3aIKs HAITPSDKSHUS C BBICOKOW TOYHOCTBHIO.
Bo3moxHOCTE HapamuBauus 6ataper IpakTHIeCcKH i Beex mogeineit NBIL.

Henocratkn UBII ¢ nBoiiHbIM npeo0pa3oBaHueM

Kak u nnst npyrux UBII, senocrarku UBII ¢ nBoiiHbIM peoOpa3oBaHreM BEITEKAIOT U3
ocobenHocreit cunoBoi cxemsl MBIT (1, kK coskalieHn1o, BPsiI I MOTYT OBITh OTAEIEHBI OT
MIPEUMYTIECTB).

Bornee BrIcoKast 1ieHa, 1o cpaBHeHHIO ¢ Apyrumu TiiiamMu MBIT (kpome Geppope3oHaHCHOTO).

[ToBbIlIEHHOE TETUIOBBLICNICHHE, TI0 cpaBHEHUIO ¢ Ipyrumu tunamu UBIT (kpome
(heppope30HaHCHOTO)..



Tpexdasunie UBIT

[MpomebinuieHHas TpexdasHas ceTh HCIONB3YeTCsl IS MUTaHus Tpex(azHoro odopyaoBaHus
(CTaHKOB, AIIEKTPOJBUTrATEIIEH, OOJBIINX KOMIBIOTEPOB U T.J.), PACCYMTAHHOTO Ha
nanpspkerre 3x380 B u onHodasHbIX OTpeduTeNeld SHEPruy, PabOTAIOIINX TP HAIPSHKCHUH
220 B.

Ecnu nosip30Baternp 3aX04eT MCOoJIb30BaTh HEHTPATU30BAaHHYIO cUcTeMy OecriepeOoitHOro
nutanus MotHocThio 10-20 kBA nimn Gosiee 1 BKIFOUUT B ceTh onHOGa3ubli UBIT Takoit
MOII[HOCTH, TO MOXKET BO3HUKHYTh HEPAaBHOMEPHOE pacrpe/ielieHne Harpy3ku 1o dazam
Tpex(ha3HOM ICKTPUICCKON CETH.

Ecnn onHa u3 (a3 cetu Harpyxena Ha 100 % MOIIHOCTH, a ABE JpYyrue He Harpy>KeHbI COBCEM,
TO HANpsDKEHUs B TpeX()azHOM AMEeKTPUIecKol ceTr OyayT HCKaXeHbl. B CHIIbHO HArpyXKeHHOM
(aze HanpspKeHue OyeT MeHbIe HOMUHAJIBHOTO, 4 B HEHATPY)KEHHBIX (Da3ax HaNpsHKEHUS
OyayT BbIlIE HOMUHAJILHOTO. DIIEKTPUKH HAa3bIBAIOT 3Ty CHTYalHIO "miepexoc daz".

[Mepexoc ¢a3 umeeT HEKOTOPbIE COMYTCTBYIOLINE HENPUSITHOCTH. ECIIN K CHITBHO HArpyKeHHOM
¢aze (ckaxxeM (aze A) NOAKIIOUCHBI HEIMHEHHbBIE HATPY3KH, BPOJIE KOMITBIOTEPOB, TO B 3TOU
(ha3e BO3HUKAIOT rapMOHMYECKUE NCKAKEHUs HanpshkeHHs. [10cKoNIbKy ocTanbHbIe (ha3bl
TpexdazHol ceTH Harpy>KeHsl ciiabo, TO TOK Harpy3ku (asel A 3aMbIKaeTCs 10 HEHTPaJIbHOMY
nmpoBoay. B Hem TOXe BO3HUKAIOT TapMOHHNYCCKUE UCKAKCHHU A HAIIPAKCHNA, KOTOPLIC BJIHAIOT
Ha paboTy 000pyI0BaHHMs, TOT/IKIFOUEHHOTO K HEAOTPYKEHHBIM (ha3am.

st Toro, yToObI M30exkaTh 3Toro, MBI1 Gonbinoii MomHocTH (HauuHas npuMepHo ¢ 10 kBA)
KaK NpaBUJIO TIpeIHa3HAUYEHBI JUIsl TIOAKIFOUeHNUS K TpeX(a3HON 3JIeKTPUUYECKON CETH.
Huanazon momHocteit 8-25 kBA - mepexoaabiid. J{s Takoii MOIIHOCTH JIENAI0T YUCTO
onnodasnsie MBI, uncro tpexdaszusie UBI1 n MBII ¢ Tpexda3HpM BX010M 1 01HO(Da3HBIM
BeixozoM. Bee MBI, Haunnas npumepso ¢ 30 kBA umerot TpexdasHblii BXox 1 Tpexdha3HbIi
BBIXOJI.

Tpexdaszusie MBI numeror u apyroe npeumyuiectBo nepen oaHodaszusivu UBI1. Oun

3¢ PEKTUBHO pa3rpyKaroT HEUTPaIbHBIN TPOBOJ OT TAPMOHUK TOKA U CIIOCOOCTBYIOT Oojiee
6e301macHO 1 Haie)KHOW paboTe OOJNBIINX KOMITBIOTEPHBIX CUCTEM. DTH BOTIPOCH
paccMmoTpeHsl B paszene "OcoOeHHOCTH Tpex(da3HbIX HCTOYHUKOB OecriepeOoitHoro nuranus"
TJIABHI §.

Tpexdaszusie UBII cTposiTcst 00BIYHO MO CXeMe C ABOMHBIM NIPeoOpa3oBaHUEeM YHEPTHH.
[TosToMy B 3TO#1 rMaBe Mbl OyJieM paccMaTpUBaTh TOJIBKO 3TY CXEMY, HECMOTPS Ha TO, YTO
umerotes Tpexdasznbie MBI, noctpoeHHbIe 0 cxeme, moxoxeir Ha MBII, B3aumoaeiicTByrommumit
C CEThIO.

Cxema tpexaznoro MBI ¢ nBoitHbIM npeoOpa3oBaHneM SHEPIHY NPUBEICHA HA PHCYHKE 18.
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Puc. 18.Tpexcpasnoviii UBII ¢ 08otinbiM npeobpazosanuem dHepauu

Kak BugHO, 3ToT MBI He MMeeT MOYTH HUKAKUX OTJIMYHA Ha YPOBHE OJIOK-CXEMEI, 32
HCKITFOUeHNEeM Hanmmaus Tpex (az. st Toro, 9ToOsl yBHIETH OTIHYMS OT ogHO(aszHoro UBII ¢
JIBOWHBIM MpeoOpa3oBaHUEM, HaM IPHUETCs (IIOYTH BIIEPBBIE B 3TOH KHUTE) HECKOJIBKO
mopobHee paccMoTpeTh AmeMeHTH MBI1. Mbl OyneM mpoBOAKUTE 3TO pacCMOTPEHUE,
OPHEHTHUPYSCH HA TPAAULMOHHYIO TEXHOIOTHIO. B HEKOTOPBIX Cilydasx OyayT OTMeYaThCs
CXEMHbIE 0OCOOCHHOCTH, TMTO3BOJIAIONINE YIIyUIIUTh XapaKTEPHCTHKH.

BeinpsiMureb

Cnesa Ha puc 18. - BXoaHas ameKkTpudeckas cetb. OHa BKIIFOUAET IATh MPOBOJIOB: TpH (a3HbIX ,
HeWTpanb 1 3eminto. Mexay cetpto 1 UBII - npenoxpanuTeny (TiaBkue Wi aBTOMaTHYECKHUE).
OHM O3BOJISIOT 3aLUTUTE ceTh OT aBapuu UBII.

BainpssmMuTens B 3TOH CXEME - PEryJaupyeMblii THPUCTOPHBIN. Y IIPABIIAIOLIAS UM CXEMa
W3MEHSET BpeMs (JOJI0 IIEPHO/Ia CHHYCOUIBI), B TEUEHHE KOTOPOTr0 TUPHUCTOPHI OTKPHITHI, T.C.
BBINPSIMIIAIOT CETeBOE HarpspkeHue. Yem Oolrbinasi MOITHOCTE Hy>KHA 11t padoTs! MBI, Tem
JIOJIBLIE OTKPBITHI THPUCTOPBL.

Ecnu 6arapest BII 3apsbkeHa, Ha BBIXO/IE BBITPSIMUTEIS TO/AJCPIKUBACTCS CTAOMIM3UPOBAHHOE
HAIPsDKEHUE ITOCTOSHHOTO TOKA, HE3aBUCUMO OT HBEJIMYUHBI HAIPSYKEHUSA B CETU U MOIHOCTH
Harpy3ku. Ecnm G6artapest TpeOyer 3apsiku, TO BBIIPSMHUTEINb PETYIUPYET HaNpsHKEHUE Tak,
YTOOBI B 0aTapero TeK TOK 3a/laHHON BETMUUHEL.

Taxol BBIIPSIMUTEIb HA3bIBAETCS MIECTU-UMITYIbCHBIM, IOTOMY, YTO 3a ITOJIHBIN LUK
Tpex(a3HOW 3JIEKTPUIECKON CETH OH BBIIPSAMILIET 6 TOIYIIEPHOI0B CHHTYCOH/IBI (IIO /1BA B
kaxoi u3 a3z). [loaToMy B 11eITH MOCTOSTHHOTO TOKA BO3HUKAET 6 MMITYJILCOB TOKa (M
HATIPSDKCHMS) 32 KOKABIN UK Tpexda3Hoi cetu. Kpome Toro, BO BXOIHOM AIIEKTPHYECKON
CEeTH TAK)X€ BO3HUKAIOT 6 MMITYJIbCOB TOKA, KOTOPHIE MOTYT BBI3BaTh TAPMOHUYECKHE
NCKaKCHUS CETEBOTO HANPSDKCHUSL.

KonpeHcarop B 11enu NOCTOSHHOTO TOKA CITY>KUT JUI YMEHBILIEHU MyJIbCalluii HANpsDKEHUS Ha
aKKyMyJISITOpax. OTO Hy KHO JJIsI TOJTHOW 3apsAKu 6aTapen 0e3 MpoTeKaHus depe3
aKKyMYJISITOPBI BPEIHBIX UMITYJIbCHBIX TOKOB. IIHOTIa K KOHAGHCATOPY NOOABISIETCS eIme 1
Jpoccenb, 00pa3yIomuii COBMECTHO ¢ KoHneHcaTopoM L-C ¢uibtp.

KOMMyTa]_[I/IOHHHﬁ ApocCcCeiib Z[P YMCEHBIIACT UMITYJIbCHBIC TOKHU, BOBHUKAIOIUC IMPU OTKPBITUN
TAPUCTOPOB U CITYKUT JUIST YMCHBIICHUA I/ICKa)KCHI/If/'I, BHOCHUMBIX BBIIIPIMUTEIIEM B



IIEKTPUYECKYIO CETb.

Jlst eme 60MBIIEro CHIYKEHHS NCKKEHUH, BHOCUMBIX B ceTh, 0co0eHHO it MBIT Gomboi
MotHocTH (6omee 80-150 kBA) wacTo mpuMeHSFOT 12-IMITy TECHBIE BRITpAMUTENH. T.€. 32
KaXKIBIH UK Tpex(pa3HOU CeTH Ha BXOJE U BBIXOE BHIMPSIMHUTENSI BOZHUKAIOT 12 UMITYIECOB
TOKa. 3a CYeT yABOCHHUS YUCIIa HMITYJIECOB TOKA, YJAeTCs MPUMEPHO BABOE YMEHBIIUTH UX
aAMIUTUTYAY. DTO IOJIE3HO U JJISI aKKyMYJIITOPOB U JUISL QJIEKTPHYECKON CETH.

JIBeHaAaTH-UMITYJIECHBIN BEIIPSAMHTEIb (AKTHYECKH COCTOUT U3 JBYX G-UMITYJIbCHBIX
BEIIpsiMUTENICH. Ha BxoJ BTOporo BeIpsMuUTENs (OH H300paXkeH HIDKe Ha puc. 18) momaercs
TpexdazHoe HanpsHKEHUE, POoIIe/lIee yepe3 TpaHchopmarop, capuraroiiuii paszy na 30
IpagycoB.

B HacTosmIee BpeMst IPUMEHSIOTCS TAK)KE U JPYTHE CXeMBI BEIpsmutenei Tpexdasupx UBIT.

Hanpumep cxema ¢ macCuBHBIM (JIMOAHBIM) BHIITPSIMHUTENIEM M IPE0Opa3oBaTesIeM HaPSDKCHUS
IIOCTOSTHHOTO TOKa, IPUMEHEHNE KOTOPOTO MO3BOJISIET IPHOJIU3UTE IIOTPEOIIIEMBIH TOK K
CHHYCOHJIATBHOMY .

Hawuboiee coBpeMEeHHBIM CUMTACTCS TPAH3UCTOPHBIH BHINPSIMUTENb, PETyIHPYEMBIH
BBICOKOYACTOTHOW CXEMOM MMPOTHO-UMITYIIbcHOM Moxyssinun (ILIMM). [Ipumenenue Takoro
BBINPSIMUTEISI IO3BOJISIET cJeaTh TOK norpednenns MBI cnHyconaanbHbIM U COBEpIIEHHO
OTKa3aThCs OT 12-MMIyJIBECHBIX BBIIPSIMHUTENECH C TpaHC(hOopMaTopoMm.

st hopmupoBanus 6arapeu Tpexdasusix UBII (kak u B omHodazubix MBIT) npuMeHsFOTCS
repMeTHYHbIE CBUHIIOBBIE aKKYMYJISITOpbl. OOBIYHO 3TO caMble PacpOCTpaHEHHbBIE MOJICIH
AKKyMYJISITOPOB C PACYCTHBIM CPOKOM CITYKObI 5 sieT. IHOTIa HCIob3yIOTCs U Goee Joporue
AKKYMYJISITOPBI C OOJIBIINME CPOKAMU CITYKOBI.

B HexoTopbix Tpexdazubix UBII nosip3oBarento npemiaraercs GpUKCUpoBaHHbBII Habop Oarapeit
Wi GatapeiHbIX MKa(oB, pACCUUTAHHBIX HA Pa3InYHOE BpeMs pabOThl HA aBTOHOMHOM
pexume. [lokynas UBIT apyrux ¢hupm, nonb3oBaress MOKET 0oJiee WIIM MEHee CBOOOTHO
BEIOMpath OaTtapeto ceoero MBI (Bkimovast ee eMKOCTb, THIT M KOJIMYECTBO 3JIEMEHTOB). B
HEKOTOPBIX Ciydasix 6aTapes ycraHaBiuBaercs B kopiryc MBII, HO B GONbIIMHCTBE ciIydaes,
ocobenHo npu 6omnbIoi MormHocTr MBI, oHa ycraHaBnuBaeTcs B OTAEIBHOM KOpITyce, a
MHOT/Ia ¥ B OTJEIHHOM IIOMEILIECHHH.

Kak u B IBII Masoii MoiHocTH, B Tpexda3ubix BII mpuMeHsoTCsl TpaH3HCTOPHBIC
HMHBEPTOPHI, YIIPABISIEMBIE CXEMOIl HTMPOTHO-UMITYIbCHON Moyssuuu (LHVM).

Hexotopsie MBI ¢ Tpexdha3HbIM BEIXOA0M HMEIOT 1Ba HHBEPTOPA. VX BBIXOIBI MMOAKIIOYCHBI K
TpaHc(opMaTopaMm, CIBUraroIM (a3y BHIXOJHBIX HAMpPsKEHUH. Jlake B cilydae MpUMEHEHUS
OTHOCHUTENbHO HU3K0ouacToHOH III1IM, Takas cxema COBMECTHO ¢ IpUMEHEHUEM (QriIbTpa
MIEPEMEHHOT'0 TOKa, TIOCTPOEHHOTO Ha TpaHc(opMmaTope U KOHIEHCATOpaX, MO3BOJISIET
o0ecrevnTh OYeHb MaNIbIid KO3 (GHULIMEHT rapMOHHYECKHUX UcKaxxeHui Ha Beixoae UBIT (o 3 %
Ha JIMHCWHO Harpy3Ke).

IIpumeHnenue 1ByX HHBEPTOPOB yBeauuuBaeT HanekHOCTh VBII, mockoyibKy Aake IpH BBIXOAE
U3 CTPOS CUIIOBBIX TPAH3UCTOPOB OJJHOTO U3 MHBEPTOPOB, APYTrOil HHBEPTOp oOecreduT paboTy
HArpy3KH, MyCTh aXe mpu OoJbIeM K03 UITHCHTE TapMOHMYCSCKUX HCKaKCHH.

B nmocnennee Bpems, Mo Mepe pa3BUTHs TEXHOJIOTUHU CHUIIOBBIX MOJIyIIPOBOJHUKOB, HAYaJIH
MIPUMEHSTHCS 00Jiee BBICOKOUACcTOTHBIE TpaH3ucTopbl. Yacrora IIIMIM moxkeT coctaBisiTh 4 1
6osee K['11. DTO MO3BOJISIET yMEHBIIUTH TAPMOHHYECKUE HCKAKEHHUS BBIXOTHOTO HAINPSDKEHUS U
OTKa3aThbCsl OT IPUMEHEHUS BTOPOI'O UHBEPTOPA.

B xopomnx WBII cymecTByIOT HECKOIBKO YPOBHEH 3a1UThI MHBEPTOPA OT neperpys3ku. Ilpu
HeOOJIBIINX Meperpy3kax HHBEPTOP MOXKET YMEHBIIATh BBIXOHOE HANPsDKEHHE (TIbITasICh
CHHM3UTh TOK, TIPOXOJISIINIT Yepe3 CUIIOBBIE TOJIyTPOBOJAHUKH). Ecin neperpyska o4eHb BeInka
(Hanpumep Harpys3ka coctapisier 6onee 125 % HomunansHoit), UBI1 HaunHaeT orcuer
BpPEMEHH pabOTHI B YCIIOBHSX NIEPETPY3KH U Yepe3 HEKOTOPOE BpeMsl (3aBUCSIIIIEE OT CTENICHH



TIEPETPY3KH - OT J0JIE€H CEKYHIBI 10 MUHYT) TIEPEKITFOUAECTCS Ha paboTy depes CTaTHUeCKuUit
Gaiinac.

B ciydae 60bL10# TIeperpy3KH HIH KOPOTKOTO 3aMBIKaHUS, IIEPEKIIIOYCHNE Ha CTaTHYSCKUI
Oaiirac MPOUCXOIUT Cpasy.

Hexoropsie coBpemennsie BoicokokiaaccHble MBI (¢ BeicokouakcToTHOM [IIMM) nmeroT nse
LIETIN PeTyIHMPOBAHMS BBIXOIHOTO HamMpspkeHus. [IepBas U3 HUX OCYIIECTBIISICT PETYJINPOBAHUE
CpEeIHEKBaIPaTHYHOTO (EHCTBYIONIEr0) 3HAUYCHNS HAPSHKEHNS, HE3aBUCUMO JUIST KaXKJ0H 13
(a3. Bropas 1enb n3MepsieT MrHOBEHHBIE 3HAYCHNUS BBIXOJJHOTO HANPSDKEHUS ¥ CPABHUBAET MX
C XpaHsmIencs B maMaT 0oka ynpasienus UBII uneansHol cunyconnoi. Ecim MraHoBeHHOE
3HAaYCHHE HAMPSDKEHHS OTKIIOHWIOCH OT COOTBECTBYIOMIETO "HCaTbHOT0" 3HAYEHUS, TO
BBIPa0aTHIBACTCS] KOPPEKTUPYIOIIUHA HMITYJIBC ¥ ()OpMa CHHYCOHJIBI BEIXOJHOTO HAIPSDKCHUS
UCTIpaBIISETCS.

Hammune BTopo#i 1ienn 00paTHOH CBSI3U MO3BOJISET 00ECTIEUUTh MaJble HCKAKEHUS (POPMEI
BBIXOJTHOTO HAIPSDKCHHS Aa)Ke IPH HeJMHEHHbIX Harpy3Kax.

Craruyeckuii 0aiinmac

Brok cratrueckoro Oaifmaca COCTOUT U3 IBYX Tpex(das3HbIX (MpH Tpex(a3HOM BBIXOJIE)
TUPUCTOPHBIX MEPEKIIOYaTeNeii: CTaTHUECKOTo BBIKIIIOYaTeNsl ”HBepTopa (Ha cxeme - CBU) n
cTaTtuueckoro Beikiouatens 6aiinaca (CBB). I1pn nHopmanbroii padore UBII (ot cetn mnum ot
0aTapeH) CTaTHYECKUH BBIKIIIOYATENIb HHBEPTOPA 3aMKHYT, a CTATUYECKUI BBIKIIIOYATEb
Oaitraca pa3oMKHYT. Bo BpeMsi 3HAaUUTEIIBHBIX IEPErPy30K MM BBIXOAA U3 CTPOSI HHBEPTOpa
3aMKHYT CTAaTHYECKHI TIepeKirouaTesb Oaifnaca, nepexiiodaTesb MHBEPTOpa Pa3oMKHYT. B
MOMEHT HepeKIoYeHNs 00a CTATHYECKHX NEePEeKIIoYaTeN s Ha OUYeHb KOPOTKOE BPEeMs
3aMKHYTBI. JTO MO3BOJISIET 00eCIeUNTh Oe3pa3phIBHOE IMTAHHE HATPY3KH.

Kaxmas mogens MBII uMeeT CBOTO JIOTHKY YTIPaBICHHS U, COOTBETCTBEHHO, CBOI HaOOp
yCIOBHA cpabaThIBaHUs cTaTHUeCKuX nepekirouarteneil. [Ipu nokynke MBI GpiBaeT mone3Ho
y3HATB 3TY JIOTUKY U IIOHATH, HACKOJIBKO OHA COOTBETCTBYET Ballled TEXHOJIOTHH paboThl. B
gactHOCTH Xopourre UBII ckoHCTpyrpoBaHBI Tak, YTOOBI Take eciiu Oaifmac HeloCTyTIeH (T.e.
OTCYTCTBYET CHHXPOHHM3AIMsl HHBEPTOpa U Oaiinaca - cM. riaBy 6) B JJr000M ciydae
ocTaparhbest 00eCIevnTh EKTPOCHA0KEHNE HATPY3KH, ITYCTh J]a)Ke 3a CYET YMEHBIICHHS
HaIpsAXKCHUA Ha BbIXOAC UHBEPTOpPA.

Cratuuecknii 6aitniac MBII ¢ TpexdazHpiM BX0AOM 1 01HO(A3HBIM BBIXOJIOM UMEET
ocobenHocTh. Harpyska, pacnpezencanas Ha Bxoae MBII no tpem ¢as3ubiM nmpoBoaam, Ha
BBIXOJIE UMEET TOJIBKO J[Ba MPOBO/A: OAMH (azHbIi 1 HelTpanbHblid. CTaTHyeckni Oaiirac
TOXE KOHEYHO OJJHO(A3HBIN, U CHHXPOHM3AIHS HANIPSHKEHUS] HHBEPTOPA MTPOU3BOAMUTCS
OTHOCHTENBEHO OHOH 13 (pa3 TpexdasHoii cetn (111000, 1o BEIOOPY Nosb3oBaress). Bes nens,
TTOJIBOISIIIAsT HAIIPSHKEHUE K BXOJy CTaTHYECKOro Oaiinaca JOIKHA BBIAEPKUBATH BTPOE
OoubImMii TOK, YeM BXoaHOH Kabens BoimpsiMutesst VIBI. B psiie ciydaeB 3TO MOXKET BBI3BATH
TPYAHOCTH C IPOBOAKOM.

CepBucHbIii 6aiinac

Tpexdaszusie MBIl nmeroT 60IBIIYI0 MOITHOCTE U OOBIYHO YCTaHABIMBAIOTCS B MECTaX
JIEMCTBUTENILHO KPUTHYHBIX K JJIEKTPONUTaHHI0. [103TOMY B Cilydae BbIXOJa U3 CTPOsI KAKOTO-
6o snementa MBII win HeoOX0AMMOCTH IPOBEACHHS PErJIaMEHTHBIX PadoT (HapuMep
3aMeHbl OaTapen), B OOJIBIIMHCTBE CiTydae HeJlb3sl MpocTo BeIKI0UNTh MBII mitn nocraBuTh Ha
ero Mecto apyroi. Hy>xHo B 1r000# cuTyaluy 00ecreqnTh HIEKTPOITUTaHHE HarPY3KH.

Jist oTux cutyauuit y Beex Tpexdaszubix MBIT umeercs cepBucHslii Oaitnac. OH npeacTasisieT
co0O¥ py4YHOM HepeKITIoUaTelh (MHOT/IAa KaK-TO 3a0JJOKHUPOBAHHbIHN, YTOOBI €r0 HEJb3st OBLIO
BKJIIOUUTH 1O OIINOKE), O3BOJISIONINI EPEKIIOUNTh HArpy3Ky Ha MUTaHHWE HEMOCPEICTBEHHO
ot ceru. Y 6onbimacTBa UBIT u1s mepekiroueHnst Ha CepBHCHBIN Oalinac cyIecTByeT
crielMasbHas Mporeaypa (onpezesaeHHas oClIeI0BaTeIbHOCTh ISHCTBHI), KOTOpast O3BOJISIET
o0ecrieunT HeTPEPHIBHOCTD IIMTAHUS MIPU TIEPEKITFOUCHHUSX.



Pexxumbl padotsl Tpexdaznoro UBII ¢ nBoiinbiM npeodpazoBaHueM

Tpexdazusriit UBI1 Moxer paboTaTh Ha 4eThIpeX pexXnMax padoThI.

[Tpu HOpManbHOI paboTe Harpy3Ka MUTAETCS IO LN BBINPSIMUTEIb-UHBEPTOP
CTaOMJIM3MPOBAHHBIM HANPSDKEHHEM, OT(GIIBTPOBAHHBIM OT UMITYJILCOB M IIIyMOB 32 CUET
JBOMHOro npeodpa3oBaHUs YHEPIUU.

Pabota ot 6arapeu. Ha ato pexxum UBII nepexoauT B city4ae, eciiv HalpspkeHHE Ha BBIXOJIE
WBIT craHOBHUTCS TAKMM MaJIEHBKUM, YTO BBIIPSIMHUTENb OKa3bIBAETCSI HE B COCTOSHUM IUTATh
HMHBEPTOP TPeOYEMBIM TOKOM, MJIH BBIIPSIMHUTEIb HE MOXKET TUTATh HHBEPTOP I10 APYToit
MIpUYKHE, HaIIpuMep KU3-3a nojoMku. [IponomwkurensHocts padotsl MBI ot 6aTapen 3aBucHT
OT €MKOCTH | 3apsifia 6aTapew, a Takxke oT Harpy3ku WUBII.

Korzaa kxakoli-HUOYyIb MFHBEPTOP BBIXOAUT U3 CTPOS WIIM UCIIBITHIBAET neperpysky, MbI1
0e3pa3phIBHO MIEPEXOIUT HA PEKUM pabOTHI uyepe3 cTaTnieckuil Oaiinac. Harpyska muraercst
IIPOCTO OT CETH Yepe3 BXOJ CTaTHYECKOro Oaiiraca, KOTOPHIA MOXET COBIAAaTh UK HE
COBMAJaTh cO BX0A0M BoimpsaMuTtens UBII.

Ecnu tpedyercs obcnyxuBanue UBI1, Hanpumep aust 3amensl 6arapeu, To MBI nepeknroyaror
Ha cepBHUCHEIN Oaitrac. Harpyska nuraercst ot cety, a Bce nienu VMBI, kpome BXo1HOTO
BBIKJTIOUATEIIsI CEpBUCHOTO Oaifraca M BEIXOHBIX BBIKIIIOYATEIICH OT/AEIEHBI OT CETH U OT
Harpy3ku. PexxuM paboThI Ha CepBUCHOM OalTiace He SIBICTCS 00s3aTEIBHBIM 151 HEOOJIBIINX
onHo¢aszueix MBII ¢ noitabM ipeobpasoBannem. Tpexdasnsiit MBII 6e3 cepBucHoro Oaiinaca
HEMBICIIAM.

Hape:xnocth

Tpexdaszusie BI1 00b14HO NpeHA3HAYAIOTCS [UIsl HENPEPHIBHOW KPYTIIOCYTOYHOM paOoTHI.
Pabota Harpysku 1o/mkHa 00ecrieunBaThCs MPaKTHUECKH TIPH JTI00BIX cO00sx nuTanus. [loatomy
K HasiekHOCTH Tpexda3Hbix VBT npenpsBisioTcst OueHb BHICOKHE TPEOOBaHUS.

Bot HekoTOpBIE IPHEMBI, C TIOMOILBIO KOTOPBIX Mpou3BoanTeny Tpexdasubix UBII moryt
YBEJIMYUBAThH HAJISKHOCTh CBOEH NMPOIYKLINH.

[TpumeHeHue pa3aenuTenbHBIX TpaHchopMaTopoB Ha Bxoje u/unu Beixoae UBII yBennunBaer
ycroiunBocTh MBII k ckaukam HanpspKeHUs U Harpy3KH.

BxomHoi npoccens He TOIBKO obecrednBaeT "MATKHi 3amyck", Ho u 3ammmiaet WBII (1, B
KOHEYHOM CUeTe, Harpy3Ky) OT O4eHb OBICTPHIX U3MEHEHHIA (CKaYKOB) HANPSDKEHUSI.

OO6brunO (pupma BeimyckaeT uensiit psix MBII paszHoit momtHocTh. B aByx mim Tpex "cocemHux
o momHocTH" UBIT 3TOT0 psina yacTo MUCIOAB3YIOTCA OIHU | TE K€ TTOMYIPOBOAHUKH. Ecin
3TO TaK, TO MEHEE MOILIHBINA U3 3TUX ABYX Win Tpex MBIl umeer 3anac no npeaenbHOMyY TOKY, U
MI03TOMY HECKOJIBKO 00jIee HaJexeH.

Hexoropsie Tpexdasznpie MBI1 nMeoT MOBBIICHHYIO HaIeKHOCTD 3@ CYET PE3ePBHUPOBAHUS
KaKnx-1mbo cBoux 1emneil. Tak, Hanpumep, MOTYT Pe3epBHUPOBATHLCS: CXEMa YIPABICHHSA
(MuKpomporieccop + mIaThl ">KECTKON JIOTHKH'"), IIENH YIIPABICHHS CHIIOBBIMU
MOJTYIPOBOJIHUKAMH U CAMH CHJIOBBIE TIOJIyTIPOBOJHUKH.

Barapes, kak gacts UBII ToXe BHOCHT CBO# BKJIAJ B HaZe)KHOCTH nprbopa. Ecmu y MBI
HMMeEeTCsI BO3MOKHOCTh THOKOTO BBIOOpa O6aTapen, TO MOXHO BBIOpaTh OoJiee Ha/IS)KHBIHI
BapHuaHT (OaTapes 0ojee H3BECTHOIO MMPOU3BOJUTENS, C MEHBILIIMM YHCIIOM COSIAUHEHHI).

IIpeoGpa3oBaTte/in 4acTOTHI

YacToTa HampspKeHUs IEPEMEHHOTO TOKa B 3JIEKTPUYECKUX CETSIX pa3HbIX CTPaH HE
00s13aTepHO oHAaKoBa. B GonbiimHCTBE cTpaH (B ToM uncie U B Poccun) pacripoctpaHeHa
yacrora 50 ['u. B HexoTopsix crpanax (Hanpumep B CILIA) yacToTa NIepeMEeHHOT0 HANPSKEHHS
paBHa 60 I'1.

Ecnu BB kKynuim 06opyjoBaHKe, paCCUMTaHHOE Ha pabOTy B aMEPUKAHCKOW 3JIEKTPUYECKON
ceru (110 B, 60 I'tr), TO BBI TOIDKHBI KAKMUM-TO 00pa30M HPHCIIOCOOUTH K HEMY HaIly



ANEKTPHUYECKYIO ceTh. [I[peoOpa3oBaHme HAPSHKEHUS HE SBISIETCS IIPOOIEMOM, ISl TOTO €CTh
Tpancdopmaropsl. Eciin 000pymoBaHHE OCHAILIEHO UMITYJILCHBIM OJIOKOM IUTAHUS, TO OHO HE
YYBCTBUTEIHHO K 9aCTOTE M €T0 MOXKHO MCHOIB30BaTh B ceTH ¢ yactotor 50 I'm. Ecou ke B
COCTaB 060py)10BaH1/1;1 BXOOAT CI/IHXpOHHbIe 3HeKTpO)1BI/IFaTeJ'II/I NI UHOC ‘IyBCTBHTeJ’IbHOC K
4yacToTe 000pPYI0BaHUE, BaM HYKEH MPeo0pa30oBaTesib 4aCTOTHI.

WBII ¢ 1BoiHBIM ITpeoOpa3oBaHUEeM SHEPIHHU IPEACTABISICT COOOM MOYTH TOTOBBIN
npeoOpa3oBaTeinb 4acToThl. B camMoM ziene, Beab Boinpsimutenb 3Toro MBI MoxkeT B npuHIUIe
paboTaTh Ha OJJHOI YacTOTE, a MHBEPTOP BbIJIaBaTh Ha CBOEM BBIXOJIE JIPYTYIO.

EcTh TOBKO OIHO MPHUHIINIIHAIBHOE OTPAHUICHUE: HEBO3MOKHOCTh CHHXPOHHU3AIHH
WHBEPTOpA C JJUHUEH cTaTHdecKoro Oainaca u3-3a pa3HbIX 4acTOT Ha BXOJIE M BBIXOJE. JTO
JienaeT mpeodpa3oBaTellb YaCTOTHl HECKOIBKO MEHEEe HaJeKHBIM, yeM caM 1o cede UBII ¢
JIBOMHBIM MTPEOOpa30BaHUCM.

Jpyras ocoOeHHOCTb: IpeoOpa3oBaTellb YaCTOTHI JOJDKEH HMETh MOIIHOCTb,
COOTBETCTBYIOIIYI0 MAKCHMAJIBHOMY BO3MOXKHOMY TOKY Harpy3KH, BKIFOYasl BCE CTAPTOBBIC U
aBapuitHBIe 3a0pOCHI, Bellb Y IpeoOpa3oBaTels YaCTOTH HET CTaTHIECKOro Oaifriaca, Ha
KOTOPBIN cCHCTeMa MorJia Obl IEPEKIFOYUTHLCS MIPU Teperpy3Ke.

Jnst u3roToBieHus peodpazoBares 4acToThl u3 Tpexdasznoro MBI HyxHO pa3opBathb 1elb
CHHXPOHHU3aLUH, YOpaTh cTaTHYeCKUi Oaiinac (Wi, BepHee, He 3aKa3bIBaTh €ro IPH MOCTaBKe)
u HactpouTh uuBeprop MBI Ha padory Ha wactote 60 ['i1. st OOIbIIMHCTBA TPEXPa3HbIX
UBII s10 He npencrasiseT mpobieMbl, U MPeodpa3oBaTeb YaCTOTHI MOXKET OBITh 3aKa3aH
MIPOCTO MPH MOCTaBKE.

MBI ¢ ropsanM pe3epBUPOBAHIEM

B HekoTOpBIX ciydasx HameKHOCTH aaxe cambrx ryummx MBIT vegoctarouno. Tak OpiBaer,
Korza cOOM MUTaHUS MPOCTO HEJIOITYCTUMBI U3-32 HEOOPATUMBIX ITOCIIEICTBUI WIH OYEHb
OO0JIBIINX TTOTEPb.

OOBIYHO B TaKHX CIIy4asx B TEXHUKE MPUMEHSIOT TyOJIMpOBaHIE WM MHOTOKPAaTHOE
pe3epBUpOBaHKE OJIOKOB, OT KOTOPBIX 3aBUCUT Ha/Ie)KHOCTH CHCTEMbI. EcTh Takas
BO3MOXKHOCTb U JUIs TpeX(a3HbIX HCTOUHHKOB OecriepeOoiHOro MUTaHusl.

Jaxe eciu B koHcTpykuuto MBII cranmapTHO He 3a105k€HO pe3epBUPOBaHKE Y3JIOB,
6onpmHCTBO Tpexdas3Hpix UBII gomyckaioT pe3epBupoBaHie Ha 00iee BEICOKOM YPOBHE.
PesepBupyercs uenuxom MBII.

[pocteiimmm cirygaem pesepBupoBanus UBIT sBisiercs ucmoip30BaHue ABYX OOBIYHBIX
cepuiinbix UBII B cxeme, B kotopoit onuH UBII nmoxgkmoyen k Bxoxy Oaiinaca apyroro UBII.
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Puc. 19a. Ilocredosamenvroe coedunenue 08yx mpexghaznvix UBII.

Ha pucynke 19a nmpuBenena cxema IByX MOCIEIOBATENFHO COSAMHEHHBIM Tpexda3upix UBII.
Jlnst ynpolieHus Ha pUCYHKE IIPUBEIEHA, TaK Ha3bIBaeMasi, OMHOIMHEHHAs cXxeMa, Ha KOTOPOH
TpeM NMpoBoJaM Tpex(ha3HOH CHCTEMbI IEPEMEHHOTO TOKA COOTBETCTBYET OJ[HA JIMHHS.
OnHONMMHEWHBIE CXEMBI 4AaCTO MPUMEHSIOTCA B CIy4asX, Korja 0cOOCHHOCTH Tpex(da3Hoil cetn
HE HAaKJIaAbIBalOT OTIIEYaTOK Ha CBOWCTBA paccMaTpUBaeMOro npubopa.

0O6a UBII noctosaHO pabotaroT. OcHoBHOU UBII nutaet Harpys3ky, a Bcnomoratenbubiil BI1
paboTtaer Ha XomocToM xoy. B cimyuae Bbixona u3 crpost ocHoBHoro MBI, Harpyska nuraercs
HE OT cTaTh4yeckoro Oainaca, kak B 00eraHOoM MBII, a ot Bcmomorarensaoro MBII.

Tonbko npu Beixojie u3 cTpos Broporo MBI, Harpy3ka nepexitoyaercst Ha paboTy OT
cTaTHYecKoro Oaimaca.

Cucrema u3 ABYX IOCJIE€O0BATEIIBHO COCAUHCHHBIX WBII moxer pa6OTaTL Ha MECTH OCHOBHBIX
peKUMax.

A.Hopmanbnas pabora. Bempsimurenu 1 1 2 nurarotr uHBepTOpH! 1 1 2 U, IpH HEOOXOAUMOCTH
3apspkaroT 6atapen 1 u 2. IHBepTop | moakioueH K Harpyske (CTaTHYECKUil BBIKITIOYATENb
MHBEpTOpa | 3aMKHYT) ¥ MUTAET €€ CTAOMIM3UPOBAHHBIM M 3aIIUIICHHBIM OT COOEB
HanpspkeHreM. HBepTop 2 paboTaeT Ha X0IO0CTOM X0y M TOTOB "TIOAXBATHTh" HArpys3Ky,
ecnu nHBEpTOp 1 BBIAET U3 cTpost. O0a cTaTHUECKHUX BBIKIIIOYATENs Oalinaca pa3OMKHYTHI.
st o6sraaoro MBI ¢ nBoitHBIM Tpeobpa3zoBaHneM Ha pekuMe paboTHI OT CETH JIOIYCTUM
(TIpu coXpaHEeHNH rapaHTHPOBAHHOTO MMUTAaHM) TOJIBKO OJHH cO0il B cucteme. DTuM cboeM
MOJKET OBIT JINOO BBIXOA U3 cTpost anemenTa UBIT (Hanpumep maBEpTOpa) MITH COOM
3JIEKTPUYECKON CETH.

Jnst nyx nocnenoBaresnbHo coequHeHHbIX MBI ¢ Ha aToM pesknme paboThI JOMYCTHMBI J1Ba
c00s1 B cHCTEME: BBIXOJT M3 CTPOs Kakoro-imnbo 3nmemMenta ocHoBHoro VBT u cooit
IJIEKTpUUECKOl ceTu. Jlaxke mpu nocieaoBaTeabHOM WIH OJHOBPEMEHHOM BO3HUKHOBEHUH
JIBYX cOOEB MUTAaHHE HAarpy3KH OyJIET MPOJIOIKATHCS OT UICTOYHHKA FapaHTUPOBAHHOTO
TTUTAHM.

b. Pabora ot 6atapeu 1. Bemmpsimutens | He MoXkeT nuTaTh HHBEPTOP U Oartapero. Yare Bcero
9TO NPOUCXOANT U3-3a OTKIIOUCHHS HANPSHKEHUS B OJIEKTPUUECKON CETH, HO IPUUUHON MOXKET
OBITH ¥ BBIXOJ U3 CTPOsI BRIIpAMUTEN. COCTOSIHNE HHBEPTOPA 2 B 3TOM Cllydae 3aBHCHUT OT
pabots! Bempsmutens 2. Ecnu Bempsamurens 2 pabotaet (HanpuMep OH MOAKIIOUYEH K IpyTron
JIEKTPUYECKON CETH MITH OH MCIIPABEH, B OTIMYHE OT BBINPSIMUTENS 1), TO HHBEPTOP 2 TaKKe
MOJeT paboTars, HO paboTaTh Ha XOJIOCTOM XOJY, T.K. OH "He 3HaeT", uTo ¢ nepBbiM BT
CHCTEMBI YTO-TO ciIydmiock. [locne ncuepmanus 3apsaa 6arapen 1, mEBEpTOp | OTKIMIOUUTCS U
CHUCTEMa ITOCTapaeTCs] HAUTH JPYTrof NCTOYHUK AIIEKTPOCHAOKEH!S Harpy3Ku. VM, BeposATHO,
okaxercst nHBepTOop2. Toraa cucrema nepeieT K Apyromy pexxuMy padoThl.

Ecmu B ocHoBHOM MBI BO3HUKAET el 0/{Ha HEUCTIPABHOCTb, WK OaTapesi 1 MOJIHOCThIO



pa3psbKaeTcs, TO CHCTeMa MepekiIrodaeTcs Ha paboTy oT BcriomorarensHoro VBT
Takxum obpa3om gaxke mpu ABYX cOosax: HencnpaBHocTH ocHoBHOTO MBI 1 cb6oe cetn Harpyska
MIPOJIOIKAET IIUTATHCS OT UICTOYHMKA rapaHTUPOBAHHOTO MUTAHMS.

B. Pa6ota ot unBeptopa 2. B aTom cinydae uaBepTop 1 He paboTaet (W3-3a BBIXOJIa U3 CTPOS
i nonHoro paspsina 6arapenl). CBU1 pazomxayT, CBB1 3amkuyt, CBU2 3aMKkHYT 1
MHBEPTOP 2 MUTAET HATPY3Ky. BRIMPSMUTEIND 2, €CIIN B CETU €CTh HANIPSDKCHHUE, a caM
BBINPSIMUTEND UCIIPABEH, ITUTAECT HHBEPTOP U Oarapero.

Ha stom pesxume paboThl JOMYyCTUM OJMH COOM B cHcTeMe: cOOM ekTpuieckoit cetu. [Ipu
BO3HHMKHOBEHHHU BTOPOTO cOOsl B cUCTEME (BBIXOJIE U3 CTPOsI KAKOTO-JIMOO AJIeMEHTa
BcrioMoratensHoro MBIT) anekTponutaHue Harpy3Ku He MPephIBaeTCs, HO Harpy3Ka MUTaeTcst
YK€ HE OT UCTOYHHKA I'apaHTHPOBAHHOTO NMUTAHUs, a Yepe3 CTaTUUecKuil Oaiirac, T.e.
MONPOCTY OT CETH.

I'. PaboTa ot G6arapeu 2. Haubosnee yacTo Takasi CUTyaI¥si MOKET BOSHUKHYTh TTOCJIC
OTKJIIOUEHHST HANPSKEHHSI B CETH U MOJHOTO paspsija 6araped 1. MokHO puaIyMaTh U Gosee
9K30THYECKYIO TOCIIEI0BATEIHLHOCTE cOOBITHI. HO B J1I000M Cilyuae, HHBEPTOP 2 MUTAET
HarpyrKy, IMUTasiCh, B CBOIO 04Yepe/ib, OT Oarapeu. MuBepTop 1 B 3TOM Ciiydyae OTKIIIOUEH.
BeinpsimuTtesb 1, ckopee Bcero, Toxe He paboTaet (XOTsI OH MOXKET paboTaTrh, €CIIU OH
HCIIPABEH M B CETH €CTh HANPSHKEHHUE).

IMocre paspsina Garapen 2 cucTeMa MEPEKITIOYUTCS Ha paboTy OT cTaTHYecKoro Oaiimaca (ecimu
B CETH €CTh HOPMAJBbHOE HATPSKEHUE) HITH 00ECTOUNT HArPy3KYy.

J. PaGora yepes craruueckuii Oaiinac. B ciydae BbIxosa U3 crpost 000MX HHBEPTOPOB,
crarndeckue nepexiarodatenu CBU1 u CBU2 pa3MBIKaIOTCs, a CTATHYECKUE MTEPEKITI0YaTeNn
CBB1 u CBB2 3ampikatotcst. Harpyska HaunHaeT TUTATHCS OT AIEKTPHUSCKON CETH.
Ilepexon cucteMsl k paboTe yepe3 CTaTHYECKUH Oairiac MPOUCXOANT IPH MEperpy3Ke
CHCTEMBI, TIOJIHOM pa3psiie BceX OaTapeil Wi B Cilyyae BBIXO/A U3 CTPOS IByX HHBEPTOPOB.
Ha sToM pexume paboThl BBIIPSMHUTEINH, €CIIM OHU UCIIPABHBL, TIOA3aPSIKAIOT OaTapen.
WuBeprops! He paboTtatoT. Harpyska nuraercsi yepes craTuueckuii Oaiimnac.

[Nepexnodyenue cucTeMbl Ha pabOTyY Uepe3 CTAaTUYECKUi Oaiiac MPOUCXOAUT Oe3 MpephIBaHUs
MUTaHKsS HArPY3KH: TIPH HEOOXOAMMOCTH NIEPEKITIOUEHHsI CHAYaa 3aMbIKaeTCs TAPUCTOPHBIN
MepEeKITIoYaTellb CTaTHIecKoro Oaifraca, ¥ TONBKO 3aTeM Pa3MBIKAeTCsl THPUCTOPHBII
MEePEKIII0YaTeNlb Ha BBIXOJIE€ TOTO HHBEPTOPA, OT KOTOPOI0 HAarpy3Ka MUTalach nepes
MEePEKIIOYCHUEM.

E. Pyunoii (cepBucHslii) Gaiinac. Eciu VMBI BbIien u3 ctpos, a OTBETCTBEHHYIO Harpy3Ky
Helnb3s1 06ecTounTh, To 00a UBII cucremsl ¢ cobiroieHneM crienuaibHON IpoLeypsl (KoTopast
obecrieunBaeT Oe3pa3pbIHOE MEPEKITIOUEHIE) MTEPEKITIOYaloT Ha PyYHOH Oaiimac. mocie 3Toro
MOJKHO Ipou3BouTh peMoHT UBII.

IIpenmyniecTBOM pacCMOTPEHHONW CUCTEMBI € MTOCIEN0BATENbHBIM coeuHeHueM aByX MBI
SIBJIsSIETCS IpocTOTa. He Hy»KHbI HUKaKKie JOMOIHUTEIbHbIE AIeMEHThI, KKl u3 UBIT
paboTaer B cBoeM mTaTtHOM pexrme. C TOUKH 3pCHHS HAJIC)KHOCTH, 3TA CXEeMa COBCEM HE
IUI0XAa:- B HEH HET HUKAKOU JINIIHEH, (CBA3aHHOMN C pPe3epBUPOBAHUEM) SICKTPOHUKH,
COOTBETCTBECHHO W MEHBIIIE Y3JI0B, KOTOPHIE MOTYT BBIHTH U3 CTPOSL.

Opnako y Takoro coenunenus UBII ects u HepocTaTku. BoT HEKOTOpBIE U3 HUX.

1. TToxynast Takylo cuctemy, Bl ITIOKyIaeTe BTOpOi Oaiinac (Ha Halei cxeme - OH IepBhIH -
CBB1), koTOpsIii, BOOOIIE TOBOPS, HE HY)KEH - BEb BCE HEOOXOANMBIE MTEPEKITIOYCHUSI MOTYT
OBITH IPOU3BEIICHEI U O€3 HETO.

2. Bech BTOpoit MBI BEIMONHSAET TONBKO OAHY (QYHKIHIO - pe3epBupoBanue. OH moTpedseT
3JIEKTPOIHEPTHUIO, PAOOTast Ha XOJIOCTOM X0y U BOOOIIE HE JETAeT HUYEro MOJIE3HOT0
(pa3zymeercs 3a HCKIIIOUEHHEM TOTO BpeMeHH, koraa repsbrii MBI oTkas3siBaeTCs mUTaTh

Harpy3Ky).

Hexkotopsie mpousBoauTenu npemiararoT "rotoBsie” cucreMsl MBI ¢ ropsanm
pe3epBUpOBaHUEM. DTO 3HAYMT, YTO BBI IOKYIIAETE CHCTEMY, CIICIIHAIIBHO (eIIe Ha 3aBOJE)
UCTIBITAaHHYIO B PEXKHUME C TOPSIYMM pe3epBupoBanueM. Cxema Takoi CHCTEMbI IPUBEICHA Ha
puc. 196.
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Puc.196. Tpexghasuwiti UBII ¢ copsiuum pesepsuposanuem

[IpuHIMOHATBHBIX OTIWYUN OT CXEMBbI C TIociefoBaTeIbHbIM coenunenremM MBII nemuoro.
1.V Broporo UBII orcyrcTByer Gaiirac.

2. Il CHHXpOHH3AIIUHN MEXTy HHBEPTOPOM 2 1 OaliliacoM MOSIBIISIETCS CIICIIMATbHbIHA
nHpopManroHHbIi kabens mexxay VBII (Ha pucyHke He mokasaH).

[Tostomy Takoit UBII ¢ ropsanm pesepBrpoBaHHEM MOKET paboTaTh Ha TeX JKe€ IMECTH
pexxnmax paboTHI, YTO M CUCTEMA C MTOCTIeIOBATEIbHBIM MoaKIoueHrneM aByx UBII.

[peumymrectBo "roToBoro" UBII ¢ pesepBupoBaHreM, MOKAITYH TOIBKO OTHO - OH HCIIBITaH Ha
3aBOJIe-IIPOU3BOJIUTENIC B TOM e KOMIUICKTALIMH, B KOTOPO# OyJIeT 3KCILTyaTHPOBAThCSL.

J1n1st pacMOTpPEHHBIX CXEM C PEe3ePBUPOBaHUEM MHOTIA IPHMEHSIOT OZJHO B)KHOE YIIPOIIEHHUE
cHcTeMbl. Bestb MOJKHO OTKa3aThCst OT pe3epBUPOBAHMS aKKyMYJISITOPHOI OaTtapeu, COXpaHHB
pe3epBUpOBaHUE Beel CHIIOBOH AMeKTpoHUKH. B 3TOM ciydae o6a UBII OyayT paboTats ot
omHOM Oatapen (00a BRIIPSIMUTEIS OYAYT ee 3apshKaTh, a 00a MHBEPTOpa MUTATHCS OT Hee B
cirydae c0os anekTprueckot cetn). Ilpumenenne cxemsl ¢ o0mielt 6erapeeii mo3BoseT
C3KOHOMHTH 3HAYHUTEIBHYIO CyMMY - CTOMMOCTh OaTtapen

HenocTatkoB y cxemsI ¢ 00m1eit barapeeit MHOTO.
1.He Bce UBII mMoryT paboTats ¢ 0o01eit 6atapeei.

2.Barapes, kak u apyrue 3nements MBI 06mamaeT KOHSUHOM HAIG)KHOCTRIO. BhIX0 U3 cTpOst
OJIHOT0 aKKyMYJISITOpA WK MOTEPS. KOHTAKTa B OTHOM COEJMHEHUH MOTYT CAENaTh BCIO
cucrembl MBII ¢ ropstanM pezepBUpoOBaHUE OECIIONIE3HOH.

3.B ciyuae BBIXO/a U3 CTPOSI OJTHOTO BBIPSIMUTEIS, 00Iast OaTapesi MOKET ObITh BBIBEJICHA U3
CTpOSL.

TOT ITOCJICIHAM HEIOCTATOK, HA MOM B3TJIS, IBIISICTCS PEIIAIONIMM IS OOIICH
DTOT moce €I0CTaTOK, Ha MOH B3 €TCsl pelaro o61e
PEKOMEHIalluK - He IPUMEHSATh CXeMBI C 0011el OaTapeei.

IMapannensHas pabora Heckoabkux UBIT

Kak BBI MOTTIH 3aMeTHTB, B clTydae ropstaero pesepBupoBanusi, BII pesepsupyercs He
neankoM. baiimac ocraercst oommm s ooonx MBII.

CymecTByeT Ipyras BO3SMOXKHOCTE pe3epBupoBanus Ha ypoae UBII - mapamnensHas pabora
Heckoibkux UBII. Bxoas! u Beixoasl Heckoabkux MBI moakimrouaroTes K 0OMUM BXOIHBIM U
BbIXOHBIM IiHAM. Kaxprid UBIT coxpaHsieT Bce CBOM JIEMEHTHI (HHOTIa KPOME CEPBUCHOTO



Oatimaca). [ToaToMy BBIXOZ U3 CTPOsI CTaTHYECKOTo Oaiimaca Al TaKoi CHCTEMBI IPOCTO
MeJIKas HePHATHOCTb.

Ha pucynke 20 npuBeieHa cxeMa mapauieabHoit padbotsl Heckonbkux UBII.
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Puc.20. Hapannervnas paboma UBIT

Ha pucyHke npuBeneHa cxema mapajuieIbHOW CHCTEMBI C Pa3IeIbHBIMHA CEPBUCHBIMU
Oaiimacamu. CxeMa cuctema ¢ 00IuM OailiacoM BIIOJHE sicHA U Oe3 ueptexa. Ee
0COOEHHOCTBIO SIBIISIETCSI TO, YTO YIS TIEPEKIFOUCHHUS CUCTEMBI B LIEJIOM Ha CEPBHUCHBIN Oaiinac
HYXHO YIPABISTh OJJHAM MEPEKITIOYATEIEM BMECTO HECKOIBKHX.

Ha pucynke npeanonaraercs, uto mexay MBI 1 u UBIT N MoryT pacnonaratecst ipyrue
WBII. Pa3nble npon3BoanTeo (M A pa3HBIX MOJIeNIel) yCTaHAaBIMBAIOT CBOM MaKCUMAaJIbHbIC
KonmdecTBa napaiuiebHo padoratorux MBI, Hackonbko MHE W3BECTHO, 3Ta BETMYNHA
U3MEHSIETCS OT 2 110 8.

Bce UBII napannensHoii cucTeMbl paboTatoT Ha o011yro Harpy3ky. CymmapHas MOIITHOCTh
napaJijieNIbHOM cUCTeMBbl paBHa NMpou3BeeHUI0 MotHocTH oaHoro MBII Ha konmnuectBo MBI B
cucreMe. Takum oOpa3zom mapamiensHas padota Heckoabkux MBIT MoxkeT mpuMeHsThCs (1 B
OCHOBHOM IPUMEHSETCS) HE CTONBKO IS YBEIMUCHIS HAICKHOCTH CUCTEMBI Oectiepe0oiHOT0o
MMUTAHUSA, HO TSI YBEJIIMYCHHUS €€ MOITHOCTH.

PaccMoTpuM peskKHMBI pabOThI apaJuIeTbHON CHCTEMBI.

Hopmassnas padota (padota ot cetn). Hage:xxnoctn

Korza B cetu ecTh HanpshKeHHUE, JOCTATOYHOE AJIs1 HOPMaIbHON paboThl, BEIIPSIMUTEIH BCEX
UBII npeobpasyror nepeMeHHOe HalpsHKEHHE CETH B IOCTOSIHHOE, 3apsbKast OaTtapeu U nuTast
HMHBEPTOPHI.

VHBepTOpEL, B CBOIO O4Yepesb, IPeoOpa3yloT NOCTOSHHOE HAIPSDKEHNE B IEPEMEHHOE U ITUTAI0T
HarpysKy.

CrnennanpHasi ynpaBIIsoIas 3IEKTPOHNKA NapaJliIeTbHOW CHCTEMBI CIIETUT 332 PABHOMEPHBIM
pacupenenenueM Harpysku Mexay WUBII. B nekotopsix MBII pacnipenenenue Harpy3ku MExXAY



WBII npousBoauTcs 6€3 UCIOIH30BAHNUS CIICIIUATFHON TTapalieTbHOM SJeKTPOHUKU. Takne
MIpUOOPHI BEITYCKAIOTCA "TOTOBBIMH K MapajuiebHON paboTe", U IS HCIIOb30BaHHS UX B
NapaJijIeNIbHOM cUCTEME AOCTATOYHO YCTAaHOBUTH IUIAaTy cuHXxpoHu3auuu. Ecte u UBII,
paboTarolye napauuienasro 6e3 creluantbHO IeKTPOHUKU. B TakoM citydae KoJMuecTBo
napajensHo padoraromux VBII - He Oonee nByx.

B paccmatpuBaemoM pexume paboThl B CHCTEME JOMYCTHMO HECKOJIBKO cOoeB. VX KomMuecTBO
3aBucuT oT uncna MBII B cucreMe u nelcTBYIOLIEH HArPy3KHU.

IIycts B cucreme 3 UBII momuocteio o 100 kBA, a Harpy3ka paBHa 90 kBA. [Ipu takom
cootHormenun yncia MBIl n ux MOImHOCTEH B cUCTEMe AOIMYCTHMEI CIEeTyIONIue cOou.

COotit mutaHus (MCUC3HOBCHUE HAMIPSDKEHIS B CETH).

Bbixon n3 cTpost mo00ro 13 HHBEPTOPOB, CKAXKEM JIJIsI ONIPEEICHHOCTH, HHBEpTOpa 1.
Harpy3ka pacnpenensercs mexny nsymsa apyrumu UBII. Ecnu B cetu ects HanpsbkeHue, BCe
BBINIPSIMUTENN CUCTEMBI paboTaloT

Boixon u3 ctpost uaBepTopa 2. Harpyska nutaeTcst OT MHBEpTOpa 3, MOCKOJIBKY MOIIHOCTb,
notpebsieMast Harpy3koi MeHbIre MonrHocty ogHoro MBII. Eciu B ceTu ecTh HanpshKeHUE,
BCE BBIIIPSIMHUTEIINA CHCTEMBI TIPOJIOJHKAIOT pabOTAaTh.

Beixon u3 ctpos naBepTopa 3. Crucrema nepexitouaercs Ha paboTy 4epe3 CTaTHUECKUH
Oaitnac. Harpy3ska nuTaercs HarpsMyo ot ceTd. [Ipu Hammyuy B ceTH HOPMaJILHOTO
HAaIpsDKEHNS, BCE BBINPSIMUTEIH PaOOTaIOT U MPOAOIDKAIOT 3apsbKarh Oatapen. [Ipu mobom
rocieayomeM cooe (MoJIOMKe CTaTHYECcKoro Oaiiraca wii cooe CeTH) NUTaHue Harpy3Ku
MIPEKPaIaeTCsl.

Jnst Toro, 4ToOBI NapajuieNibHask CUCTEMA JIOyCKalla 00JIBIIOe YHCIIO cO0EB, CHCTEMA JIOJDKHA
OBITH CHJIIBHO HEJIOTPYXKEHa U I0JDKHA BKIroyatsk Oosbmoe yrcio MBII. Hanpumep, ecnn
Harpyska B PUBEJICHHOM BBIIIE TpuMepe OyzaeT coctaBisiTh 250 KBA, To cucrema nomyckaer
TOJIBKO OZIMH cOO¥: cO0i ceTn uiaM MOJIOMKY HHBEpTOpa. B oTHOIIEHNN KoHndecTBa
JIOIYCTUMBIX cOOEB Takasi cucTeMa SKBUBaJeHTHA oguHouHOMY WBII.

3710, KCTaTH, HE 3HAYUT, YTO HAJIKHOCTh TAKOW MapauIelIbHOIM CHCTEMBI OyAET Takas ke, KaK
y onuHouHoro MBII. Ona OyzeT HiKe, HOCKOJIBKY MapaiieibHas CHCTeMa HAaMHOT'O CIIOKHEe
onuHoyHoro VBII v (py mouTH MpeebHON Harpy3Ke) He MMeeT JOTOTHATEIFHOTO
pe3epBUPOBAHNS, KOMIICHCHPYIOIIETO 3TY CI0KHOCTb.

Bonpoc HagexHocTH napamiensHoi cructeMbl IBIT He MOXeT OBITh PEIICH OTHO3HAYHO.
HanexxHoCTh 3aBHCUT OT OOJIBIIIOTO YKCIIA MAPAMETPOB:

konngectBa MBII B cucteme (mpudem yBenuuenue konndectsa MBI no 6eckoHeuHOCTH
CHIDKAET HaIEXKHOCTh - CHCTEMA CTAHOBHUTCS CIIUIIKOM CIIOKHOMU U CI0XKHO YIPaBISIEMOH -
BIIPOYEM MaKCHMaJIbHOE KOJIMUECTBO MapauIeIbHO pabOTaIOIIMX MOLYJIeH sl NU3BECTHBIX MHE
WUBII ve npesbiniaer §),

Harpy3KH CUCTEMBI (T.€. COOTHOLICHHSI HOMHHAIBHONH CyMMapHOW MOIITHOCTH CUCTEMBI U
JIEUCTBYIOIIEH HArpy3KH),

NPUMEHEHHOW CXEeMBbI apauIelIbHON paboThl (T.€. €CTh JIM B CUCTEME CIelUaIbHas
JJIEKTPOHUKA JUIsl oOecrneyeHust pacnpeaeneHus Harpysku no MBIT),

TEXHOJIOTUH PAOOTHI MPEITPHUATHSL.

Takum 006pa3oMm, ecii eAMHCTBEHHOMN IIEJIBIO SBIISETCS YBEIINUCHNE HAJAEKHOCTH CUCTEMBI, TO
CIIElyeT CEPhE3HO PACCMOTPETH BO3MOXKHOCTh ucnob3oBanue MBI ¢ ropsuum
PE3EPBUPOBAHNEM - €TI0 HAZEKHOCTh HE 3aBUCHUT OT OOCTOSATEIBCTB U B CHITy OTHOCHTENIBHOM
MIPOCTOTHI CXEMBI MPAKTHYECKU BCET/Ia BhIIIE HaCKHOCTH MapalIeIbHON CHCTEMBI.

HenorpysxenHast cuctemMa U3 HECKOJBKUX NapajuiesibHo padoraromux MBI, koTopas cnocobna
peannu3BaTh ONMMCAHHYIO BBIIIE JIOTHKY YIPABICHUS, YaCTO TAK)KE HA3bIBAETCS MAPATLICITBHOM
CHCTEMOI1 C pe3epBUPOBAHIEM.



Pabora ¢ yacTHYHON HArpy3KoW

Ecnu Harpyska nmapajuiebHON CHCTEMBI TAKOBa, YTO C HEW MOXKET CIIPaBUTHCSI MEHBIIIEE, YeM
ecTbh B cucteMe koimdectBo MBII, To maBepTops! "mummanx" UBI1 MOTYT OBITH OTKITFOYESHEI.

B HEKOTOPbLIX WBII Takas moruka YHpaBJICHUA TOAPA3YMEBACTCA 1O YMOJIYAHUIO, 4 IPYTUC
MOJEIn B006H.le JIMIICHBI BO3MOXXHOCTH pa6OTBI B TaAKOM PCIKUME.

MHBepTOpHI, OCTABIIKECS BKIIFOUCHHBIMHU, IIUTAIOT HArpy3Ky. Koadduipent none3noro
JIEACTBUSL CUCTEMBI TIPU STOM HECKOJIBKO BO3PACTAeT.

OOBIYHO B 3TOM pexHUMeE PabOThI MPEyCMaTPUBACTCSI HEKOTOPAsi H30bITOYHOCTB, T.C.
KOJIMYECTOB Pa0OTAIOLIMX HHBEPTOPOB OOJIbIIIE, YeM HEOOXOJUMO ISl TUTaHUs Harpy3ku. Tem
caMbIM 00eCIeunBaeTCs Pe3epPBUPOBAHUE.

Bce BBINPSIMUTENH CHCTEMBI IPOJIOIDKAIOT paboTaTh, BKItOYas Bepsimutenu Tex NI,
WHBEPTOPHI KOTOPBIX OTKITIOYCHBI.

Pa6ota ot 0atapen

B ciydae ncue3HOBEHUS HAPSKEHHS B DJIEKTPUUYECKOM CETH, apaiesIbHasi CHCTEMA
NIepexoIuT Ha paboTy oT OaTapen. Bee BrIpsIMHUTENN CHCTEMBI HE pabOTarOT, HHBEPTOPHI
MIUTAIOT Harpy3Ky, MOJIydas SHEPTHIO OT OaTapen.

B sTOM pexnmMe paboThI (€CTECTBEHHO) OTCYTCTBYET HANIPSHKCHUE B SJICKTPUICCKOH CETH,
KOTOpOE TPU HOpMaTbHOM padote Obu10 maiist BT He TONBKO MCTOYHMKOM YHEPTUH, HO U
HWCTOYHUKOM CHTHAJa CHHXPOHU3AIMH BBIXOHOTO HanpsukeHus. [TosToMy (QyHKIHIO
CHHXPOHU3AINH OepeT Ha ceds ClielraabHas mapajuiesibHas SIeKTPOHUKA MITH BRIXOIHAS IIeTTh
WBII, ciertnansHO OPUCHTUPOBAHHAS Ha MO KaHUE BEIXOTHOW YacTOTHI U (as3hl B
COOTBETCTBHH C YaCTOTOM U (pa30ii BRIXOAHOTO HANPsHKEHHS NapauiesibHo padoratoero MBI

Boixoa u3 CTPOs BLINIPAMMUTEJIA

10 PEKUM , IIPHU KOTOPOM BBILIIIN U3 CTPOS OJUH UJIN HECKOJIBKO BBIHpHMHTeHeﬁ.

WBII, BEIIPSAMUTENN KOTOPBIX BBIIUIA U3 CTPOS, TPOJOIDKAIOT MUTATh HATPY3KY, PACXOAYsI
3apsin cBoet Oatapen. OHM BbIIaeT CUTHAN "HeucnpaBHOCTH BoinpsiMutest”. Ocranbublie MBI
IPOJOJIKAIOT pabOTaTh HOPMAJIBHO.

IMocne Toro, Kak 3apsin paspspKaromuxcs 6aTapeil OyneT MOJHOCTBIO HCUEpPIIaH, BCE 3aBUCHT OT
COOTHOILIEHUS MOILIHOCTH Harpy3ku U cymMmapHoi mouHocty UBII ¢ ucnpaBHbIMu
BhIIpsMUTENIMU. Eciii Harpy3ka He IpeBbIIaeT neperpy3o4noii cnocooHoctu atux MBI, to
MUTaHUE HArPY3KH HPOJOIDKHUTCS (€CIHM Y CUCTEMBI OCTAJICS 3HAYMTENBHBII 3a11ac MOIIHOCTH,
TO B 3TOM PEKHME PabOThI JOMYCTUMO €I1e HECKOIBKO COOEB CHCTEMBI).

B ciyuae, eciun narpyska UBII npeBsimaer neperpy3ounyio crocodnocts octapmuxcs WUBII,
TO CHCTEMa MEPEXOUT K PeXKUMY paboThl uepe3 cTaTHYecKuil Oannac.

BbIxo1 U3 CTPOsi MHBEpPTOpA

310 pexuM paboThI TAPAILICIBHOW CUCTEMBI, KOTAa BBILUIA M3 CTPOS OJUH WA HECKOJIBKO
HWHBEPTOPOB.

Ecnu ocraBmmecst B pab0TOCIIOCOOHOM COCTOSIHUM MHBEPTOPBI MOTYT IUTATh HATPY3KY, TO
Harpyska IpojiojbkaeT paboTaTh, TUTasich OT HUX. Eciii MoIHOCTH paboTOCIIOCOOHBIX
WHBEPTOPOB HEAOCTATOYHO, CHCTEMA MIEPEXOAUT B PEXKUM pabOTHI OT CTATHYECKOTO Oanmaca.

Bempsimutenu Bcex UBIT moryT 3apsikats 6atapen, nin UBII ¢ HercripaBHBIME HHBEPTOpaMHU
MOTYT OBITH OJIHOCTBIO OTKJIFOUCHBI JIJIS1 BBITOJTHEHUSI PEMOHTA.



Padora ot cTaTHyeckoro daimaca

Ecnu cymmapHO# MOLTHOCTH BCEX UCIIPABHBIX MHBEPTOPOB MapallIEIbHON CUCTEMBI HE
JIOCTaTOYHO VIS OAAEp>KaHns pabOThI HArPY3KH, CUCTEMa NIEPEXOJNT K paboTe yepes
cTaTH4YecKuil Gannac.

CraTnyueckue IepeKIIiodaTeId BCEX HHBEPTOPOB PA3OMKHYTHI (MCIIpaBHbIE HHBEPTOPHI MOTYT
MIPOIOIDKATh PabOTATh).

Ecimm Harpyska yMCHbIIACTCA, HAIIPUMEDP B PE3YyJIbTATC OTKIIFOUYCHUA YaCTU 060pyI[OBaHI/I$I,
napajuiejibHast CUCTEMa aBTOMATUYCCKU MEPCKIIIOYACTCA Ha HOpMaJ'ILHLIﬁ PEKUM pa6OTLI.

B ciyuae ogunounoro UBII ¢ nBoiiHeiM ipeoOpa3oBaHieM paboTa uepe3 CTaThYecKuid Oainac
SIBIIICTCSI IPAKTUICCKH MOCIICTHEH BO3MOXHOCTBIO MOIICPKaHUsS paOOTHI Harpy3ku. B camom
JieTie, Bellb IOCTATOYHO BBIXO/A M3 CTPOS CTaTHYECKOro NepeKIIIodaTess, 1 Harpy3Kka Oyaer
obecroyena. [Ipu paboTe mapamienbHON CUCTEMBI Yepe3 CTaTUIeCKHi Oainac J10ImyCcTHMO
HEKOTOpOe KOIM4YecTBO cO0eB crcTeMbl. CTaTndeckuit Oaiilac criocoOCH BEIIEPKUBATh
HaMHOT'O OOJIBIIAN TOK, 9eM HHBepTOp. [103TOMY maxe B ciiydae BBIXO/a U3 CTPOSI OJTHOTO HITH
HECKOJIbKMX CTATHYECKUX MEepeKIiouaTesiell, Harpy3ka BO3MOXHO He OyeT o0ecToueHa, eciiu
CYMMapHBIii IOIyCTUMBIH TOK OCTABIINXCSl pa00TOCIIOCOOHBIMU CTATHYECKUX
MePEKITIoYaTeNei OKaXeTCsl JOCTaTO4eH Jyisi pa0oThl. KOHKpETHOE KOIMYECTBO AOMYCTUMBIX
cOO0eB cHCTEMBI B 3TOM pexuMe padoTel 3aBucuT oT uncia UBII B cucreme, momycTuMoro Toka
CTaTUYECKOTO MEPEKIII0YATENIsI U BEIMYUHBI HATPY3KH.

CepBucHblii 6aiinac

Ecin Hy»HO IPOBECTH C MapalIeNbHON CHCTEMOI PEMOHTHBIE HIIH perflaMeHTHBIE paboThI, TO
crcTeMa MOXKET OBITh OTKIIFOYEHA OT HArPY3KH € MOMOIIBIO PYYHOTO IIEPEKITI0YaTelIs
cepBHCHOTO Oaifnaca.

Harpyska nuTaercs ot ceTH, Bce 31eMeHThl napauiesibHo# cuctemsl B, kpome Oarapeii,
00€CTOUEHBL

Kak u B ciryyae cuCTEMBI C TOPSYUM pe3epBUPOBAHIEM, BO3MOXKEH BapHUaHT OJHOTO O0IIEero
BHEIITHETO CEPBHCHOTO Oaiinaca MM HECKOJIBKUX CEPBUCHBIX OairacoB, BCTPOCHHBIX B
otaensHbie UBII. B nocneanem ciryyae npy NCIOJIB30BaHUM CEPBUCHOTO Oaiiriaca Hy>KHO
UMETH B BUAY COOTHOIIICHHE HOMHUHAIHHOTO TOKA CEPBICHOTO Oaifriaca U AeHCTBYIOMICH
MOIIHOCTH Harpy3ku. Jpyrumu ciioBaMu, Hy>KHO BKJIFOUHTh CTOJIBKO CEPBHUCHBIX Oaifracos,
9YTOOBI HArpy3Ka HE MPEBBIIANA UX CYyMapHBIi HOMUHAJIBHBIX TOK.

IHomemenne 1is ycranoBku Tpexgasnoro MBI

Tpexda3zHbie HICTOYHUKH OeCTIepeOONHOT0 MUTAHUS HMMEIOT OOJIBIIYIO MOIIHOCTh. [To3ToOMy HX
pa3Mepsl, BeC U CYLIECTBEHHOE TEIUIOBBIIEICHHUE 3aCTABIIAIOT MOIb30BaTeNs pellaTh
HeIpocTyto 3afauy pasmeienus VBII.

WBIT npu padote Boaessier Temio. KITJ] tpexdasubix MBI npumepno pased 90 % (uHorna
YyTh MEHBLIE JUIS CPEJHUX MOIIHOCTEH U uyTh Oosblie st 6onbnx UBIT). YuureiBas
pacuetHblil ko3 dunmeHt MomHocTH 0.8, MOXKHO CYMTATh, YTO MAKCUMAJILHOE BBIJICIICHHE
tema (B KBT) npu paboTe Ha pexkxnMe HOMHHIBHON MOITHOCTH He npeBbimaer 10 % ot
HoMmuHANEHOW MomHOCTH UBIT (B KBA).

Haxe nipu cpeaneii momuoctu nopsaka 50 kBA remnossifenenue coctaBut 4 kBT. Eciu aTo
TEIUIO HE YJAINTh U3 MOMEUIECHNUS, TO TEMIIEpaTypa B HOMEIEHHH MOBBICUTCSA. DTO
HEMEJJICHHO cKaxkeTcst Ha pecypcee 6arapen UBII. (Pecypc OaTapen ymeHbIaeTcsi BIBOE Ha
Kaxzple 10 TpagycoB IOBBILICHUS TEMIIEPATYPbI).

JJist CHSITHSL M30BITOYHOTO TEIUIA B MOMEIICHUH, I1e pasMenieH moriubiii UBII, HyxHO
YCTaHOBUTH KOHAUIIMOHED BO3/IyXa C COOTBETCTBYIOLIEH TEIJIOBOM MOIIHOCTBIO HIIN
OPraHU30BaTh MPUHYTUTCIBHYIO BEHTWISIIAIO HEOOXOIUMON TPOU3BOIUTEIBHOCTH.

OO0bI4HBIC O(PHUCHBIC KOHIUIIMOHEPHI TPEAHA3HAUCHBI IJIs paOOTHI IIPU TEMIepaType BO3ayXa
(Ha ymurie) He HIke 5 rpaxycoB Llenscus. [Ipu Oonee HU3KkKMX TemnepaTypax 3hHEeKTHBHOCTh
uX pabOTHI CHIKACTCS, a MPH TEMIIEPaType HIKE MUHYC 15 rpaaycoB OHH MPAKTUICCKH



OecII0JIE3HEI.

Bonpmme UBIT xak nmpaBuIito npexHa3HaueHb! A7 KPYTIIOTOAUIHON paboThl, U OTBOIUTH TETLIO
13 KOMHATHI HY>)KHO TIpH JTF000H TemIreparype Bo3tyxa Ha yiuue. st HaleKHOH
KPYTJIOTOINYHON pabOThI HHOT/IAa IPUXOANTCS KOMOMHUPOBATH CUCTEMY KOHIUIIMOHUPOBAHUS
1 BEHTHJISIIUY, C TEM, 4TOOBI IepBasi paboTasa JETOM,a BTOPasi - 3UMOIL.

Jis mpaBUIIBHOTO 0TBOAA Teria HenocpeactseHHo oT MBI ero HY)KHO yCTaHOBUTH Tak, YTOOBI
ObLT 00ecTieueH CBOOOIHBIN MPUTOK BO3AyXa K BEHTWISIHOHHEIM oTBepcTrsM MBII.

Bropoe BaxxHOe ycitoBHe JUTs IpaBUiIbHON ycTaHoBKH MotrHoro UBII - obecrieunts psiiom ¢
WBII nmpoctpaHcTBO, HEOOXOIMMOE JIJIst €70 00CITy)KUBaHUs (YCTaHOBKH M 3aMEHBI Oarapew,
HACTpOWKH 1 ynpasienus). s pabotsl ¢ 6onpmum MBI HeoOXxoanmMo mpocTpaHCcTBO
wupuHo# okono 1.5 m nepex UBIL, 1, B HEKOTOPBIX ciyyasX, UYyTh MEHBIIIEE MECTO €331
WBII.

Kamuem nperkHoBenus npu pa3MerieHnn MBI B opucHBIX 31aHISIX MOYKET OKa3aThCsl €T0O Bec.
Macca tpexdazusix MBI cocTaBisieT COTHH WIN THICSYM KHJIOTPaMM J1ake 0e3 ydeTa Macchl
Oarapen. Akkymymsatopaas 6artapes UBIT momuocThI0 200 KBA, paccunTanHas Ha BpeMs
aBTOHOMHOTO pexknMa 30 MUHYT BECHT IpuMepHO 4 TOHHBL. [lon B momeneHn, rae
npeanonaraercs pazmectuts MBI, nomkeH BblIEp)KUBATh TAKyIO HAIPy3Ky.

[pu pasmeniennn MomHbIX VMBI HyXHO 0053aTEIIEHO TPOKOHCYIBTHPOBATHCS (WIIH, JIydIIIe,
MOJTYYNTH CAaHKIUIO) y IPOSKTUPOBIINKA 31aHHUS WM KBAIH(UIINPOBAHHOTO apXUTEKTOPA.



OcHoBHbIE d1ekTpuyeckne napamerpsl UBII
DJIeKTpUYECKHe KOJIe0aHHsl U X XapPaKTEPUCTHKHU

Knaccuueckue anekrprieckue KojeOaHus, BOZHUKAIOIINE HAIPHIMEp B K0J1e0aTeIbHOM KOHTYpe WIIM Ha
BBIXOJI€ T€HEPATOpa NEPEMEHHOT0 TOKA, ABISIOTCSI FTAPMOHUYECKUMU. DTO 3HAYMT, YTO 3aBUCUMOCTh
HWHTEHCHBHOCTH KoJieOaHMs1 (MTHOBEHHOTO 3HAUCHHUS HANPSDKEHHS WM TOKA) OT BPEMEHU MOXKET OBbITh
npezcTaBieHa rpa)MuecKy B BUE CHHYCOHIBI.

B peanpHOI KU3HU BUJT OCIIUIIIOrPAMMEBI HATIPSDKCHHS WIIA TOKAa MOXKET HECKOJIBKO OTKIIOHATHCS OT
quCcTOl cuHycoupl. [TocMOTpUM, KAKMMH TTapaMeTPaMU XapaKTEPU3YETCS AICKTPHUYCCKIIA
KOJIeOaTeIBHEIN MpoIiece.

U aMMInTyaH.

1 A

Puc. 21. Ilapamempuol s1ekmputieckoeo Korebanus

AMIIATY THBIM 3HAUYCHUEM WM aMIUTUTY IO Ha3bIBAETCS MaKCUMAaJIbHOE OTKIOHEHHE KOJIEOoIIeHCs
BEJIMYMHBI OT HYJIEBOTO YPOBHSL.

HeiicTBy1oliee 3HaYeHHE TOKA WIA HAPSDKEHUST YMCIEHHO PaBHO TAKOMY MTOCTOSIHHOMY TOKY MU
HAIPSHKCHUIO TIOCTOSTHHOTO TOKA, KOTOPOE MPOU3BOIUT B MIPOBOTHUKE TAKOH ke TEIIOBOH 3 deKT.
JeiicTByroliee 3HaUeHNE HAIPSLDKEHUS WM TOKA PABHO CPEIHEMY KBaJAPAaTHUECKOMY 3HAUECHUIO
COOTBECTBYIOIICH BETMYMHBI 32 TIEPUOJ KOJICOaHHH.

Koapunmenrom aMrmmTyapl nin UK-(GakToOpoM Ha3bIBAETCsl OTHOILICHUE aMIUTUTY bl KOJIEOaHuUs K
ero JeiicTByromemMy 3HadeHuto. OH Bceraa 0ombine Wik paBeH 1. J[7s rapMOHHYIECKOTo KoJeOaHus
(cuHYyCOMIANBEHOTO HANPSDKEHMS MIIH TOKa) K03 huimeHT aMiunTy bl paseH =1.41 (TouHee KopeHb u3
IByX). [Tnk-hakTop HECHHYCOAATBHBIX KOJICOAHUI MOKET CHIIBHO OTIMYATHCS OT 3TOW BEITHMUHMHBI.

Koaddunment ammmTyapl xapakTepusyeT HEeCHHYCOUAAIbHOE KojeOaHue He 0lHO3HauHO. Pa3Hble 1o
(opme KosedaTeNbHbIe MPOLECCHl MOT'YT UMETh OIMHAKOBBIE KOA(QUIIMEHTHI aMITIIUTY b1

J1st TOro, 4TOOBI OJIHOCTHIO 0XapaKTEPHU30BaTh CI0KHOE MEPUOIIUEcKoe KolieOaHHe, ero
HCKYCCTBEHHO ITPEJICTABIISIOT B BUJIE CyMMBI HECKOJIBKMX FApMOHMYECKUX KOJIeOaHUI KpaTHBIX 4acTOT
(rapmonuk). Tak, HanpuMep, YISt TOTO, YTOOBI ONMCATh HECHHCOUAAIBHBIH MTPOIIECC C OCHOBHOM
4acTOTOH (TIepBOl rapMOHUKO¥), paBHOU 50 ['11, ero mpeacTaBisIoT B BUIEC CyMMBI KOJIEOaTeIbHBIX
mporeccoB ¢ yacroramu 50 ', 100 'y (BTopas rapmonuka), 150 ' (TpeThs rapMOHUKA) U T.10.

[TpoBoanMBIi TakiM 00pa30M aHAJIN3 CJIOKHOTO KOJeOaHuUs Ha3bIBACTCsl TApMOHHYECKUM aHAITM30M
i ananm3oM @ypre (1o nmenu Qpaniry3ckoro MmaremMarrka u pusuka). PesynpraroM rapmMoHHYECKOTO
aHaJM3a SBIISETCS TAaK Ha3bIBAEMBII CHEKTpP KOJIeOATENpHOTO Ipoliecca - 3aBUCUMOCTh HHTEHCHBHOCTH
Ka)KIOM TapMOHUKH OT €€ HOMEpaA.

Ha puc. 22 npencrasieH Npou3BONBHBIN KoJlebaTeIbHBIN IIPOIecC U Hayajlo ero CIeKTpa.



Puc. 22. Dnexmpuueckoe xonebanue u e2o cnekmp.

I[J'Iﬂ TOYHOI'O MPECACTABJICHUA CJIOKHOT'O KoJieOaHus HYXXHO YYHUTbIBATDH 11O MEHBIIEH MEPE HECKOJILKO
JACCATKOB rapMOHUK.

B xauecTBe MHTErpaIbHOI XapaKTEPUCTUKH CTETICHN OTINYUS (POPMBI KOebaTeIbHOTO Iponecca oT
CHHYCOH/IbI B POCCHM 4acTO NCMONIB3YIOT KOA(PPHUIUESHT rapMOHUYIECKUX UCKaxeHHid (koddduipeHt
rapMoHHK) - Kr. OH 1nokasbIBaeT Kakast 10Jisl SHEPIUU COJEPKUTCS B CTApIINX TapMOHHUKAX, MO
CpPaBHEHHMIO C SHEPTUeH, cojepKallencs B IEpBOi TapMOHHUKE.

B apyrux ctpanax aisi 5TOro 00ObIYHO HUCTIOIBb3YIOT MOJHBIH KOA(PPHUIMEHT rapMOHHYECKUX UCKAKECHUI
(anrn.: total harmonic distortion factor - THDF). OH noka3biBaeT, Kakasi JOJIsi 3HEPTHH COJIEPIKUTCS B
cTallell rapMOHHKE, 110 CPAaBHEHUIO C TIOJIHOM dHepruei KojaeOaHusl.

ITonsTHO, YTO NpK NOUTH cUHycounanbHbIX npoueccax Kr u THDF npakrnuecku pasusl. Ho npu
3HAYNTEIbHBIX UCKAKEHUSAX OHHU pa3nuyarorcs. B Tabnuiie mpuBeeHbl HECKOIBKO TOUEK,
XapaKTepU3YIOLIUX 3TO pa3Iuyue.

Kr, % THDF, %
0 0
10 10
20 20
30 29
40 37
50 45
60 51
70 57

KoaddurpeHT rapMOHNUECKUX HCKKESHHH YHCTO CHHYCOUIAIBHOTO KOJICOATEILHOTO IpoLecca paBeH
HYITIO (BCSI SHEPTUS COICPIKUTCS B OCHOBHOU TapMoHUKe). OOBIYHO CUUTACTCS, UTO KoJebaHue ciabo
OTJIMYAETCS OT CHHYCOMIAIBHOTO, ecIi KO3 (GHUINEHT rapMOHIMYECKUX NCKaKeHUH He IpeBbIaeT 5 %.

JluHeiliHbIe U HeJIMHEeHHbIe HArPY3KHU

Ecnu MbI ogkIo9uM K HNCTOYHHUKY HAMPAKCHUA TOCTOAHHOTI'O TOKA PE3UCTOP U 6yI[CM MCHATH
BCIIMYMHY HAIIPSAXKCHUSA, TOK, HpOTeKa}OHII/Iﬁ B LICTIN, 6yz[eT MCHATBHCA NPONOPIUOHAIBHO HAITPAXKCHUIO.

Ecnu MBI IOAKITIOYNM K HCTOYHUKY CHHYCOHMJAIBHOTO EPEMEHHOTO HANIPSKEHUS (HAaIIpUMep K CeTH
wn k UBII ¢ cuHyconaaabHBIM BBIXOJHBIM HANPSKEHUEM) PE3UCTOP, MTHOBEHHOE 3HAYECHHUE TOKA B
uenu OyJeT NpONOPLUOHAILHO MTHOBEHHOMY 3HaYE€HHIO HanpspkeHus. Cle0BaTeIbHO TOK B LIENH
Oy/ieT CUHYCOMJAIbHBIM, IPHYEM CHH(pa3HBIM HAIIPSHKEHUIO (T.€. MAaKCUMaJIbHbIC 3HAUSHHUS TOKa OyayT
HaOJIIOIaTHCS] TOYHO B TE )K€ MOMEHTHI BEPMEHH, YTO ¥ MaKCUMaJIbHbIE 3HAYCHUS HAIPSDKEHMSI.

L




Puc. 23a. Tox nompebaenus pesucmopa 6 yenu nepemenHo20 moxda.

Eciu MBI TOIKITIOYNM K HCTOYHHKY CHHYCOHIAJIBHOTO HAIIPSDKEHUSI €MKOCTh, HHAYKTUBHOCTD WITH
M000€ COUeTaHNE UX C PE3UCTOPAMH, TOK B IIETIH TO-TIPEKHEMY OyAET CHHYCOUAaIbHBIM (CM. puc 230).

Puc. 236. Tox nompebnenus emKocmHoU HA2PY3KU 8 Yenu nepemMerHo20 MoKd.

Ho B aTOM ciydae, MakcuMyMBI TOKa OyAyT —oOIepekaTh MaKCUMYMBI HAaIIpsDKEHUs (KaK Ha PHCYHKeE)
WIN OTCTaBaTh OT HUX. B 3aBUCHMOCTH OT npeo0aganus B IENH eMKOCTEH MM MHIYKTHBHOCTEH,
TaKyl0 Harpy3Ky Ha3bIBalOT €KOCTHOH MJIM MHAYKTUBHOW. A B COBOKYITHOCTH BCE HATPYy3KH
(TmoTpebuTeNnn AMEKTPOIHESPTHH) C CHHYCOUTAIEHBIM TOKOM MTOTpeOIeHNUs (TIPH CHHYCOUIATEHOM
HaIpsHKSHUHN ) Ha3bIBAOTCS JIMHEHHBIMH.

WmnynecHbIi 670K MUTaHUs (HalpuMep KOMIBIOTEpa) SIBJISICTCS HEMMHEHHON Harpy3koil. Ecin
KOMITBIOTEP MOJKITIOYUTH K HCTOYHHKY CHHYCOMIAIBHOTO HANPSDKEHMS, TO 3aBUCHMOCTD TOKA,
MOTPEOISIEMOT0 KOMITBIOTEPOM, OT BPEMEHH OYyZET MMETh BUJI, TOKA3aHHBIA Ha puc. 23B.

Puc. 238. Tox nompebnenus HeruHelHou Hazpy3Ku 8 Yenu NepemMeHH020 MoKd.

Ha pucyHke X0poIIo BUAHO, YTO KOMIIBIOTED MOTPEOIISET TOK TOJILKO B MOMEHTBI, KOT/Ia HalpsHKEHHE
OJIM3KO K CBOEMY MaKCUMYMY, M HE IOTPEOJISIeT TOK MPU HU3KOM HaIpsDKEHUH.

®Dopmy Toka, MOTPeOIIEMOT0 HEMMHEITHON Harpy3KOi MOYKHO OXapaKTepHU30BaTh TEMH KE
rapameTpamH, 4To U JI000i KosebaTenbHBIN MpoIecc.

Ko punuent ammianty bl

Koapunment ammumtyap! (MUK-¢hakTop) TOKa MOTPEOJICHNST IMITYJIbCHBIX OJIOKOB MUTAHMS BCET A
HaMHOT0 00JbIie eAMHUIBL. OOBIYHO OH HAXOJUTCS B IHAIA30HE OT 2 10 3, HO MOXKET U OBITh OoJee 5.

Hcrounnk GecriepeOOMHOTO MTUTAHUS JTOJIKEH OBITh PACCYMTAH HA pa0OTy C TAKUMH IMHK-(haKTOPaMH.
T.e. BII momxkeH He TOIBKO 00eCIEUNBATh ACUCTBYIONICE 3HAUCHUE TOKA, COOTBETCTBYIOIICE
MaKCUMaJIbHON Harpy3Ke, HO 1 MaKCUMaJIbHOE (aMILUTUTYIHOE) 3HAYCHUE TOKA, CYIECTBEHHO
MIPEBBIIAIONICE aMILTUTYAYY CHHYCOMAATHHOTO TOKA C TAKUM Ke EHCTBYIOMNM 3HAUYCHHEM.

BennunHa muk-¢akTopa He SIBISICTCS TOCTOSIHHOW XapaKTepUCTUKOM Oiioka mutanus. OHa - MPOIYKT
B3aUMOJICHCTBHS OJIOKA MMUTAHUS, €T0 HArPy3KH (HaIIprMep KOMIIBIOTEpa) M ICTOYHHUKA TOKA, K
KOTOPOMY OH MOJKIFOUCH. Tak, Mpy MATAHWU OT CETH OH MOXKET OBITh paBeH 2 wiu 3. Eciu koMIbroTep
nurtaercs ot UBII ¢ nepekimoueHneM, HMEIOLIEr0 BBIXOIHOE HANPSDKEHHUE B BUJIE MEaHIpa € May30ii, TO
mrK-(pakTop yMenbmaercs 1o 1.8-2. [ToakmodeHne KOMITBIOTepa K Peppope30HaHCHOMY
TpaHc(hOopMaTOpPy MO3BOJISIECT YMEHBIINTh MHUK-(hakTop emre 0oJiee 3HAYNTENBHO. DTO YMEHBIIIACT
Harpy3Ky Ha OJIOK TUTaHW KOMIBIOTEPA U YBEIMYMBAET €0 JOJITOBEYHOCTb.

C npyroit CTOPOHEIL, €cIIM OJIOK MUTaHHs KOMITBIOTEpa OCTABUTh PadOTaTh Ha XOJIOCTOM X0y HIIU C
OUYeHb MAJICHBKOM Harpy3Koi (HampuMep B3ATh OJI0K muTaHus MomHocTE0 400 BT 1 moctaBuTh €ro B
HPOCTYIO IIEPCOHATKY MUHUMAIBHOH MOIITHOCTH), TO KO3((GHUIIMEHT aMIUITUTYAbI TOKA MOXXET OBITh



OuYeHb BeHK (Hampumep 5). Eciu ToT e GJI0K mUTaHus HATPY3UTh MOJHOCTHIO (CKayKeM YCTaHOBHTH
ero B (haiIoBblii cepBep ¢ OOIBIIMMH AUCKaMH, MOAEMaMH U Jp.), TO KO3()GHUILIMEHT aMIUTUTY b
YMEHBIIUTCS (M COCTAaBUT Hampumep 2.5).

I'apmonuku

Ha puc. 24 MpeaACTaBIICH HpI/IMepHHﬁ BUJ CIICKTpa TOKAa UMITYJIbCHOT'O OJI0Ka ITUTAHUS. BepHee CKa3arThb,
YTO 3TO HA4YaJIO CIICKTpaA. TlonHbri CIICKTP TOKa UMITYJILCHOI'O 0JI0Ka IMUTAHUS BKIOYAET MHOI'HE
HOCCATKH TapMOHHUK.

> Honep
1 3 5 T g 11 rapMOHME

Puc. 24. Havano cnexmpa moxa umMnyisCHo20 610Ka RUMAHUSL.

B Toke noTpebaeHus UMITyJILCHOTO OJI0Ka MUTaHUS IPUCYTCTBYET HAOOp HEUETHBIX TAPMOHUK,
aMILIMTY/Ia KOTOPBIX OoJiee WIIM MEHEe MOHOTOHHO YMEHbBIIAETCS C HOMEPOM TapMOHUKH.

Ecny KoMITbIOTEpHI MOJKIIOYEHBI K SIEKTPUUECKON CETH, B KOTOPYIO BKIFOUECHBI U JpyTHE (1, B
OCHOBHOM, JIMHEHHbIE) HOTPEOUTEIH IIEKTPOIHEPTUH, TO OTIMYHE (GOPMEBI TOKA, MOTPeOIIEeMOTro
0JIOKOM ITUTaHUS KOMIIBIOTEPA, OT CHHYCOUABI HE OKa3bIBAET BIMSHUS HU Ha CAMH KOMITBIOTEPHI, HU Ha
Jpyroe o00pynoBaHHe, IOAKIIOYEHHOE K TOI e 3IEeKTPUIECKOH CeTH.

Ecnu B ceTh BKIIFOUEHB! B OCHOBHOM KOMIBIOTEPHI M HX CYMMAapHas MOITHOCTb COIIOCTaBHMa C
XapaKTEPHOH MOIIHOCTBIO 3JIEKTPUIECKON CETH, TO HAIPSHKEHHUE B CETH MOXKET MEpecTaTh ObITh
CHHYCOHMJAIBHBIM. DTO SBIAETCS IPU3HAKOM MEPETPY3KHU JEKTPUIECKON CeTH HEIMHEHHBIMU
Harpy3Kamu, 1 MOXKET CIIY)KHTh IIPUYHHON cO0eB B paboTe 4yCTBUTEIBHOIO 000y I0BaHHMSI.

[lepBBIM IPU3HAKOM HEPETPY3KH CETH KOMIIBIOTEPHBIMH HArPy3KaMH SIBIISIETCS MIPOSIBIICHUE CaMOI
WHTEHCHUBHOH - TpeTheil rapMoHuKH. Ee MosiBiIeHNe MOXKHO OIPEAEINTb, aXKe HE UMEs aHaJIu3aTopa
CIEKTpa, CIOCOOHOTO MOCTPOUTH KPACHBYIO KAPTUHKY, BPOJE TOM, 4TO NpHBeeHa Ha puc. 24. J{ns
3JIEMEHTApHOT0 aHaJIM3a JOCTaTOYHO HNpOCTeiiiero ocrumiorpada.

Ecnu y cuHycoubl MOSBIISIETCS TUI0CKasi BepIIHA (Kak Obl "Bble/ieHHas" OOJIbLIIMM UMIYJIbCHBIM
TOKOM), - 3TO IIEPBBIil IPH3HAK: B CETH IOSIBUIIACh TPEThS TApMOHHKA, CETh CJIETKa IIeperpyxeHa
HEJTMHEHHBIMU Harpy3KaMH.

Ecnu BepimmHa CHHYCOMIBI HAUMHACT 3a0CTPATHCA, 3HAYUT KPOME TPEThEH B CETH MOSBUIIACH U IISITAs
TapMOHMKA: CETh CHIIBHO MEPErpyKeHa HETMHEHHBIMU Harpy3KaMHu.

Ecmu Ha CUHYCOUIC MOABWINCH BOJIHBI - 3HAYUT YK€ U CEAbMas rapMOHUKA BUIHA HEBOOPYKECHHBIM
B3IVIAAOM: HY)KHO IPUHUMATh KaKUE€-TO MEPBHI.

Dopma BeixogHOro Hanpsixkenuss MBI

Hcrounuk 6ecnepe60171Horo NUTaHUA ABJISICTCA BPEMCHHBIM 3aMCHUTCIICEM C-)J'IeKTpI/I‘-ICCK()ﬁ CCTHU IJIA
MOAKIIIOUYCHHOT'O K HEMY O60py}IOBaHI/IH. KauecTBO 3TOM 3aMEHBI CUJILHO 3aBHCUT OT THIIA K MapKu
WBIL

B anexTpuueckoil ceTr HanpshKeHHe UMEET CHHYCOMIabHY 0 hopMy WK GopMy, OIHM3KYIO K
CHHYCOHMJIE.

Bce BoicokoknaccHbie MBI Toxe UMEIOT CHHYCOUIANIbHYIO OPMY BBIXOJHOTO CUTHANIA, T.C.
00eCIeYnBAOT AISKTPONUTAHNE IPAKTHYECKU HE OTINYAIONIEeeCs OT OOBIYHOM CeTH MM JaKe UMEIOT
cuHycouy 0osee BBICOKOTO KauecTBa.

Ha Brixoge UBII (kak u B ceTn) cuHycon1a MOXKET OBITh HE COBCEM HICATEHOM.

Just onpenenennst KO3 PUIMEHTa TAPMOHNYECKIX HCKKEHUH 0OBIYHO HYXKHO CHIENHATBLHOE



obopynoBanue. Ho MOKHO IpHOTU3UTENHHO OLIEHUTD BEIMYHHY MTOJHOTO K03 duinerTta
rapMOHMYECKUX HCKaXEHHH MIPOCTO M0 OCUMIUIOrpaMMe HanpspkeHus. Eciu Bbl Buaute ciaOble
UCKaXEHUsI, TO KOA(QPUIMEHT rapMOHUIECKUX UCKaXeHUH okoio 5 %. Eciy uckaxeHust 0ueHb XOpOIIo
3aMETHBI, KOAQQPUIMEHT FTAPMOHNYECKUX HUCKaKEeHUI npruMepHo paseH 10 %.

Puc. 25. Hanpsioicenue ¢ koagppuyuenmom eapmonuveckux uckasicenui 5 %.

[Tpn ko3¢ duienTe rapMoHNIEcKUX HCKaxeHui 0omee 20 % y Bac "He mogHUMETCS pyKa" Ha3BaTh
(hopMy KpHBOH HAIPSDKEHHSI CHHYCOUIOH.

21Ot CHOCO6, KaK ¥ J1r00oe yOopoumeHue, UMECT CBOU OTPAaHUYCHUA. B YaCTHOCTH, YEM OoJiblie HOMED
TapMOHHWKH, TEM IIPU MCHBIIEM KOS(b(bPIHI/IGHTC TapMOHHUYCCKUX HCKaXCHUH ee XOpouo BUAHO.

CuHycouansHOe BbIX0HOE Harpsbkenue umetot Bee MBI ¢ aBoitHbIM npeoOpazoBanueM,
¢deppopesonancueie UBIT u 6onpmuHcTBO MBI, B3anmopeiicTByromux ¢ cetsio. s Becex atux UBIT
TIOJTHBIA KO (QHUIMEHT rapMOHHYECKNX UCKAXXEHUH BBIXOHOTO HANPSDKEHUS, paBHBIA 5%, SBIsIeTCS
rpaangHbIM. Ecni koo purment rapmMonnueckux nekakennit Ha Boeixoae VMBI mensine 5%, o MBIT no
3TOMY IapaMeTpy MOKHO cuuTath "xopommm". Ecim sta Benmauna 6oinsine 5%, To Gpopma BEIXOTHOTO
curnana MBII ocraBinsier xenaTh JTy4duiero.

OOBIYHO MTPOU3BOANTEIH YKA3hIBAIOT CTEIIEHh FAPMOHUYECKUX UCKKEHUH B 00IIEM IepedHe
TexHrmuecknx xapakrepuctuk MBII. [Toutn Bcerna yka3siBaeTcsi TOJIBKO OAHA BeIWYMHA K03 duimenra
TapMOHHYECKNX UCKAXECHUH, OTHOCAIIASICS K HEKOTOPBIM CPEIHUM (ECIIN HE CKa3aTh UICATbHBIM)
YCIIOBUSIM - HAallpUMeEp TpH JHHEHHON Harpy3ke. CreyeT nMeTh B BUAY, YTO HanOoJIee 3HaYNTEIbHBINA
HCKaKEHUS (POPMBI BBIXOJHOTO HANPSKEHUSI MOTYT MIPOMCXOANTH B PA3INYHBIX TPAHUYHBIX yCIOBHAX, @
TaKXKe MY MapaMeTpax He XapaKTepHBIX it 00sraHOM paboTsr MBI,

Takumu npeaenbHBIME yCIOBUSMH (MX HA0OD MIIM COYETAaHHE MOJKET OBITh pa3HBIM IS pa3HbIX
mozaenet UBIT) MoryT ObITh MaKCUMalbHAs HArpy3Ka WIH XOJIOCTOH X0 (OTCYTCTBHE HATPY3KH);
TIpeJeNTbHBIN HITH 3anpenenbHbIA K03 uiinenT MoutHoCcTH (HarpuMep MeHbIui, yeM 0.5), cIumKkomM
600l nuk-(pakTop. Cepbe3Hble HCKAXKEHHS BBIXOIHOE HAMPSDKECHNE MOKET IIPETEPIIEBATh TAKKE IPU
Pa3IUYHBIX EPEXOAHBIX MpoLeccax (HampuMep Mpu CTYIIEHYaTOM H3MEHEHUH Harpy3KH).

Ha pexwume pabots! ot cetn MBI ¢ nepeximroueHreM 1 B3aHMOACHCTBYIOIIUN C CETHIO IIUTAIOT CBOIO
Harpy3Ky OoT(GHIBTPOBAHHBIM CETEBBIM HANPSKEHUEM. TO €CTh OHM B 3TOM CJIydac HE SBIISIFOTCS
HE3aBHCHMBIMU UCTOYHUKAMH NMUTAHUS. TakKUM UCTOYHUKOM SIBIISIETCS JIEKTPUYECKAs CETh. JTO
3HAYUT, 9TO KOAPPHUINEHT TapMOHUYECKUX NCKAKEHUI Ha BXO/ie OJI0Ka MUTaHUS KOMITbIOTepa OyneT
NPUMEPHO TakuM ke, kak u 6e3 VBII. 3o Tak, nockonbky ¢puibTpsl 3tux MBI He npenHa3HaueHs! s
(uIbTpai HU3KOYACTOTHBIX FAPMOHHK, ¥ CBOOOZHO MX NpomycKkatoT. COOTBETCTBEHHO, €CIIM B CETH
OBUTH CHIIBHBIE TAPMOHMYECKHE UCKaXXeHUs 10 ycTaHoBkH MBIT (13-3a o01ieit neperpy3ku ceTd uim
OOJIBIIION JOJTM MOLITHOCTH HEJTMHEHHBIX HArpy30K), OHM TAKUMH U ocTaHyTcs. Ecii aTuX nckakenuii ne
ObLIO, OHU U HE TOSIBATCSL.

Wuaue obcrourt aeno ¢ peppopesonancusim MBI u UBII ¢ aBoiiHbIM npeobpazoBanueM 3Hepruu. OHu
SBJIIIOTCS. B pACCMaTpUBAEMOM CMBICIIE HE3aBUCUMBIMHU UCTOYHMKAaMU nuTaHus. [loatomy Bee
CKa3aHHOE BBIIIE OTHOCUTEIHHO NCKaKEHUH (DOPMBI CETEBOT0 HAIIPSHKEHUSI HYXKHO B 9TOM Cllydae
oTHecTH K BeixopHoMy Hanpspkenuto MBI, Eciau atn MBI cunbHo (TouTH 10 HOMUHAIBHON
MOIITHOCTH) Harpy>XCHbI HETMHEHHBIMHU Harpy3kamH, TO Ha BXOZE 3THUX HAarPy30K MOTYT ITOSBUTHCS
HCKa)XCHUSI OCHOBHOM rapMOHUKH, KOTOpBIX He Obw1o 0e3 UBII. C npyroit ctopoHsl, eciu mpu padote
OT CeTH HaOMI0JaICh TapMOHIYECKNE HCKKEHNSI, TO OHM MOTYT ITPOTAcTh nocie ycraHoBku MBI,
ecnu UBII venorpyxeH.

Ecmu nenmuelinas Harpyska on-line BIT coctaBmsier 6onee AByX TpeTel ero MOoTHON MOITHOCTH, TO
Hanpspkerne Ha Bbixoe MBI MoxxeT OBITh 3aMeTHO UCKakeHo. He omacHoe camo 1o cebe s
KOMITBIOTEPOB HCKKEHHE (POPMBI HANPSDKEHHS SBIACTCS HEXOPOIIMM IIPH3HAKOM TOTO, YTO Harpy3Ka
WBII cimmkom Benuka. Jlydme ycranosuts MBI OomnbIieit MOIIHOCTH MITH OTKIIOYUTH OT HETO KaKoe-



1o obopynoBaHueE.

Hexotopsie BeicokoxnaccHbie UBII ¢ nBofHBIM mpeodpa3oBaHuEeM OCHAIIECHBI CIICIHATBHON
YTIPaBISFONIEH IEMbI0, HA3HAYEHHEM KOTOPOH SBIISETCS KOPPEKTUPOBKA (POPMBI BEIXOIHOTO
HaNpsDKEHMS aKe TPpH paboTe ¢ HEMMHEHHBIMU HAarpy3KkamMu OoJIbIIoi MomHocTH. Ha Bexoae aTux
WBII nanpsixeHre He UMEET 3aMETHBIX TAPMOHUYECKUX UCKaKEHUI, faxe B ciaydae, eciau MBII nuraer
HEJIMHEWHbIE Harpy3KH 3HAUUTEIbHONW MOILIHOCTH.

PazymeeTcst Bce KOMIBIOTEPHI M Ipyroe 000pyAoBaHUE, IPEIHA3HAYEHHOE ISl IMTAHUS OT CETH
MIEPEMEHHOT0 TOKA, PACCUNTAHO Ha CHHYCOMJAJIbHOE HaNpsHKeHUE. Bpsi mm kakol-HUOYy b
MIPOM3BOANTEIH ITOM TEXHUKU T'OTOB FAPaHTUPOBATh HOPMAIBHYIO PabOTy €ro 000py10BaHHS C CHIIBHO
HECHHYCOUIAIbHBIM HANPSKCHUEM.

Tem He MeHee, OOJIBIIMHCTBO TOTPEOUTENEH IEKTPUUECKON SHEPTHU MOTYT IIUTAThCS HAIPSHKEHHEM
NIEPEMEHHOT0 TOKa HeCHHYCOMIaIbHOM (opmsl. [Tpuuem i pasHoro o6opynoBaHus 6oliee BaXKHBI
pasHBIe XapaKTEePUCTHKH CHHYCOMIANBEHOTO HaNpsDKeHUs nutanus. Hanpumep o6opynoBanue,
OCHAIIIEHHOE MMITYJICHBIMH OJIOKaMH NMUTaHUS (CKaXKeM, IEPCOHANTBHBIC KOMIIBIOTEPHI) MOTPEOIISIET TOK
TOJIEKO B MOMEHTHI BPEMEHH, KOT1a HAaNpsDKeHHE OUeHb OJIM3KO K MakcuMyMy. [loTomMy Ui mutaHus
TaKOro 000pY/JOBaHMS BAXKHO MTPABUIILHOE aMILTUTYTHOE 3HaUeHHe Harpshkenus. ObopynoBaHue,
MMelolIIee HENOCPEICTBEHHO MUTAEMbIE AIEKTPUUECKHE IBUTATEIH U HarpeBaTesu, TpedyeT
HOMHHAJIBHOT'O HeﬁCTByIOHleFO 3HAUCHUSA HAIPSIKCHUSA. CI/IHyCOI/II[aHI)HOC HaIlps)KCHUC OTBCUACT
TpeOOBaHUIM JII000H U3 ATHX HAarpy30K.

Ho nouru Bce Bu/bI Harpy30k (000py10BaHMs), B TOM YHCIIE KOMIIBIOTEPBI, MOKET O0Jiee UIIH MeHee
HOPMAaJIHO paboTaTh C HANPSDKEHHEM, KOTOPOE OUeHb CHIIbHO OTIMYAETCs OT CHHYCOUIAIBHOT0. DTHM
00CTOSITEILCTBOM HMIMPOKO TOJIB3YytoTCst ponsBoanTenn UBII ¢ nepexmodenuem.

Panbiie (ouenp gaBHO) HekoTopbie MBI ¢ nepekiroueHneM MMeIH BBIXOIHOE HanpshkeHHe B hopme
MeaH [pa (IPSMOYTOJIBHBIX UMITYJIbCOB Pa3HON HMOJISPHOCTH).

Puc. 26. Meanop

Korzaa mbl 3aMeHsieM CHHYCOMIbHOE HANPSDKEHUE TEM WIIM MHBIM €T0 MPHOJIMIKEHUEM, MBI JIOJKHBI
BEIOpaTh MapaMeTphl 3TOTO NPHOJIMIKEHHST TAKUMHE, YTOOBI OHM ObIIIM Hanbouiee OJIM3KH IapamMeTpam
3aMeHseMOH cuHycousl. Ho y MeaHnapa aMIDIMTYIHOE U IEHCTBYIOIEEe 3HAUCHNS HANPSDKEHHS PaBHBI
JpyT ApyTY (KO3(h(OHUIHMEHT aMIUIHTYABI paBeH eanHuIe). [lo3ToMy MBI He MOXKEM ClieNiaTh HalpsHKeHHE
HPSMOYTOJIBHOM (POPMBI TAKMM, YTOOBI OHO OJTHOBPEMEHHO YAOBJIETBOPSUIO TPEOOBAHMAM Pa3IHMIHBIX
Harpy3oK.

B nonbITKax HaiiTn Komnpomuce npousBoauTeny takux MBI ycranaBnuBamm npsMoyrosisHOE
HaIpshKEHHEe PaBHBIM HEKOTOPOMY 3HAYCHHIO, JIeKaIIeMy MEXIy aMIDIMTYIHBIM U AeiicTByrommM. B
pe3yJibTaTe MoIy4alioch, YTO HEKOTOPBIE HArpy3KH (TpeOyroline NpaBmIbHOTO ACHCTBYIOLIET0
3HAYCHUS HANPSDKSHUSI) MOTIIH BBIATH U3 CTPOS M3-3a U30BITOYHOrO HAIPSDKEHUS, B TO BPEMsl, KaK
JIpyroMy 00OpYyZOBaHHIO (OTPEOIIIONIEMY TOK IIPH HANIPSIKEHHUAX, OJTM3KUX K MAaKCUMYMY ) 3TO
HanpsbKeHHe ObUIO CIMIIKOM MAJIO.

st Toro, 4TOOBI CpeIHEKBaAPATHIECKOE M aMIIUTYJHOE 3HAUCHHE NPSIMOYTOJIBHOTO HATIPSKCHUS
OBUTH PaBHBI COOTBETCTBYIOIINM 3HAYEHHUSAM CHHYCOMIAIBHOTO HANPSDKEHHUS, TPOM3BOANTEIH
coBpemenHbIX MBI ¢ mepexmouenneM cierka m3MeHWIN GopMy MeaHApa, BBEAs May3y MExXIy
MPSMOYTOJIBHBIMH UMITYJIBCAMH PA3HOM HOJSPHOCTH.



Puc. 27. Meanop c naysoi.

Hanpsoxerne Takoit popmel npousBoautenu MBI Ha3pBarOT "'cTymeHYaThIM IPUOTIKEHIEM K
curycouze" (aHrd. - stepped approximation to a sine wave). Ota ¢popmMa KPUBOH TTO3BOJISACT, IIPH
MPABHJIBHO MTOJOOPaHHBIX aMIUTUTY/IE HAIPSDKSHHUS ¥ AJMTEIBHOCTH I1ay3, BBIIOJHHUTH TPEOOBaHUS
pa3HBIX HATpy30K. HampumMep mpu AMUTET-HOCTH Nay36l 0Koio 3 Mc (it wacTotsl 50 I'1x)
JelCTBYIOIee 3HAYCHHUE HANIPSHKEHUS COBIIALAeT ¢ JEHCTBYIOMNM 3HAYeHHEM CHHYCOHIaIbHOTO
HaIPSDKEHUS TOH XKe aMIUTUTYBL.

BrixonHoe HampspkeHue Beex nonaaasiuxcst MHe UBII ¢ nepexintoueHneM, NpucyTCTBYIOLIUM Ha
peiHKe Poccun, nMeeT BUJ CTYNEHYATOrO MPHONIMKEHNS K CHHYCOU/IE.

INToxazanHas Ha puc. 27 GopmMa BBIXOIHOTO HANPSHKEHHMS - 3TO HACall, K KOTOPOMY JOJDKHBI TI0 HIEe
ctpemutbes npomsBoautenn UBII. Peanpras ¢popma Berxomuoro HanpspkeHus UBII ¢ mepexmoueHneM
KOHEYHO € OTJINYACTCS OT UAeaa.

Wnorna nponssonutenn UBII cobnronaror aekiapupyemMoe paBeHCTBO AEHCTBYIOLIETO 3HAYCHUS
HanpspkeHns Ha Beixone MBI neiicTByromeMy 3HAYeHUIO HAIPSDKEHHS CETH BeChMa MPHOITH3UTENBHO.
JmuTensHOCTh nay3, M aMIUTUTY1a IPSIMOYTOJIBHOTO HAITPSKEHUS 3aMETHO OTKJIOHSIOTCSI OT PACUETHBIX
3HaYECHUH.

OTH OTKIOHEHUS BUANMO HE MOTYT CIIy’KHTh OCHOBAaHHUEM JJISl TOTO, YTOOBI OOBSBUTH TOT MJIM HHOM
WBIT mnoxum. Benp Bce 0HE HOpMaJIBHO paboTalOT ¢ MEPCOHATBHBIMUA KOMIBIOTEPAMH, JUIs pabOTHI C
KOTOPBIMH OHH COOCTBEHHO W IpeIHa3HAYEHBI.

Peansnas ¢popma BeixogHoro Hanpspkenust VBT ¢ nepexiroueHneM npuBeieHa Ha puc. 28.

L

Puc. 28. Ocyunnoepammer Hanpsicenus u MOKa NEPCOHAILHO20 KOMIbiomepd, nookmoueHno2o k UBII ¢
nepexoueHueM.

Ha Toi e ocuuiorpaMmme NpyBeieHa U KpUBasi HOTPEOIIIEMOr0 KOMIBIOTEPOM TOKA. DTO IO3BOJISAET
OLIEHUTb, HACKOJIBKO "HECNaKo" NPUXOAUTCS KOMIbIOTEPY, 3amuinaemomy UBII ¢ nepexitouenuem.
Ho, xax HU cTpaHHO, CHJIbHBIE HMITYJIbCHBIE TOKH, TOTPEOIIsieMble KOMIIBIOTEPOM B MOMEHTHI Havala u
KOHIIA NTPSIMOYTOJIbHOTO UMITYJIbCa, HE BIMAIOT HA paboTy KoMmbioTepa. OHH MOJHOCTBIO MOJABIISIFOTCS
0JI0KOM MHUTaHKS KOMIBIOTEPA, Ha BEIXOAE KOTOPOTO HAOII0JaeTCs TOCTOSHHOE HAIIPSHKEHHUE C
OOBIYHBIM YPOBHEM ITyJIbCALHH.

He cienyer Taxske 3a0bIBath, 4T0 KOMIbIOTED, 3amuinaeMslii IBII ¢ nepexouenem, muraercs
HECHHYCOUIAILHBIM HalpsDKEHUEM TOJIBKO B MOMeHTHI paboTel IBIT ot 6aTtapen (T.e. oueHb
KpatkoBpeMeHHO). [Ipu pabote UBII oT ceTr, KOMIBIOTEp MUTAETCS CETEBBIM HAMPSDKCHNUEM,



CTTI&KEHHBIM C TIOMOIIBI0 BCTpOoeHHBIX B VBIT GMIIBTPOB IIyMOB M UMITYJIBCOB.

Bosmosxuocts mpumenenus MBI ¢ mepeximtouerrneM Il MUTaHUS APYTOro 000pyAoBaHus (He
KOMIIBIOTEPOB) TpeOyeT, BOOOIIe TOBOPSI, POBEPKHU B KAKIOM ITOJAOOHOM cirydae. MI3BecTHBI Cirydau,
xoraa ¢ TakuMu MBIT oTkassiBamick paboraTh HEKOTOpbIe TPUHTEPHI. C APYTroil CTOPOHBI, H3BECTHBI
ciayyail npumenenus MBII ¢ nepexntodeHreM Juisl 3alUUThl TAKUX HETPAJAULIMOHHBIX HArpy30K, KaKk
Tenie()OHHbIE CTAHIMU WIIM KaCCOBBIE aIlllapaThl C TPaHC(POPMATOPHBIMU OJIOKAMH ITUTAHHMS.

K mpumenenuro UBII ¢ mepexmodeHreM s MATaHUS TPUOOPOB € TPaHCPOPMATOPHBIMH OIIOKAMHU
NHUTAHUS CIEIYeT IIOIXOJUTh C OCTOPOKHOCTEIO. J[elo B TOM, 4To 0OBIYHBIC 11 TpaHchopmartopa 5-10
% moTephb B MPUCYTCTBUU TAPMOHMK yBEIMIMBAIOTCS IPOMOPINOHAIBHO KBaAPaTy HOMEpP arapMOHHKH.
[TosToMy pecypc CHIIBHO Harpy»K€HHBIX TPaHC(HOPMATOPOB ITPU TUTAaHUH HANPSDKEHUEM B BHIE
MeaH/pa MOXeT yMEHOWIAThCsl B AECATKH Pas.

Kak u y mroboro ncrounnka nuranus, popma BerxogHoro Hanpspkerns MBI ¢ nepexiroueHeM 3aBUCUT
OT BeJIMYMHBI U xapakrepa Harpy3ku. J{is MBI, BelmyckaeMbIX H3BECTHBIMH B MUPE (UpMaMH 3Ta
3aBUCHMOCTh OOBITHO HEBEIIHKA.

Onnaxo HekoTopsle MBIT nMeroT crimbHy0 3aBUCUMOCTH (hOPMBI (2 MHOTJa M aMIUTUTYIbI) BEIXOHOTO
HaINpsDKeHUs OT Harpy3kHu. HeKoTopele U3 HUX HE MOTYT MCIOJIB30BAaTHCS MIPU MalbIX HAarpy3Kax,
MIOCKOJIbKY MMEIOT Ha BBIXOJIE UMITYJIbCHOE HanpsbkeHne aMiumTyaoi 1o 800 B. [lpyrue nposepsitoTes
M3TOTOBHTENIEM TOJBKO PH paboTte ¢ muHeHsIMU Harpy3kamu. Takue UBII mpu pabote ¢
KOMITBIOTEPOM MOTYT OBITh HEYCTOWIHNBBI B MOMEHTBI IIEPEKITIOICHHUSL.

CkazaHHOE MTOKa3bIBaeT: HE CleAyeT 1monb30BaThes MBI Mamo3HakOMBIX IPOU3BOIUTENEH HITH
nokynath Takue VBI] y Hecienmanu3npoBaHHBIX GUPM.

Crabuiamn3anysi 4 peryJiMpoBaHue HaNpsi:KeHHs1

CornacHo JeficTByromeMy B Poccuu ctannapTy, HapshKeHUE B 9JEKTPUUECKOM CETH JOHKHO
Haxoautscs B npenenax +10 % u -10% ot HomuHanbHOro HanpsbxeHus. J{ng Hanpsokenus 220 B atu
TIpeIeNTbl UIMEIOT a0CONIOTHRIC 3HaUeHUs 198 B u 242 B. B 3ToM nuamnazoHe HANPsHKCHUH TOIKHO
HOpPMAaIIFHO Pa0OTaTh BCE MHUTAIOMICECS OT CETH 000PYIOBaHHE, OT SICKTPHUCCKON JTAMITOYKH 10
KOMIBIOTEpA.

K coxxanenuro nHOrja HanpsHKEHUE BBIXOAMT 3a MPEAENbI, yCTAHOBICHHBIE Ul HETO HavyalnbHUKaMu. B
HEKOTOPBIX pallOHaX TaKUE MEPHObI MOBTOPSAIOTCS C PETYISIPHOCTBIO BOCXOJ0OB CONMHIA. Bragenbiis
KOMITBIOTEPOB, pabOTAOIIHNX B 3THX YCIOBHAX, KOHEYHO )K€ CKIIOHHBI TpeboBath, uToOs! MBII,
3aIIMIIAIOIINE X KOMITBIOTEPBI, CTAOMIN3NPOBAIH HANIPSKCHHUE.

JlBa n3 paccMOTPEHHBIX HAMH THIIOB HCTOYHHUKOB OecriepeOOHHOro MUTaHust CTA0OMIM3HPYIOT
HalpsDKeHUs], Tak CKasaTh, 110 onpeseneHnto. Jto on-line MBII: ¢ nBoitHeIM npeobpazoBanneM u
(beppope30HaHCHBIH.

TouHoCTh cTaOMIM3anNK IepeMeHHOro HanpsbkeHus Ha BeixoJie MBI ¢ nBoiiHbIM npeoOpazoBaHueM
00bI19HO OKO0JIO 1-3 % mpu cTaTH4ecKoi (T.e. He U3MEHSIOMIEHCs] BO BpeMEHH) U cOalaHCHPOBaHHOM
(paBHOMEpHO panpezaeneHHoH 1o ¢aszam 11 3-x pasubix UBIT) narpyske. B ciydae pe3koro nsmMeHeHus
Harpy3ku (HarpuMep ee TOJIHOTO WIM HEMOJIHOTO BKITIOYCHUS WM BBIKITIOYEHHS) TIOTPEIIHOCTD
crabuimzaruu Bo3pacraet 1o npumepro 10% s xopomux MBII. He Bce mpoussoaurenu NBIT
YKa3bIBAIOT 3Ty XapaKTEPUCTUKY. B ciydae, Koraa oHa He yKa3aHa, Hy)KHO OBITh OYEHb OCTOPOIKHBIM,
ecnu s Bac npuHImnuansHa padota UBII npu nuHammuyeckoit Harpy3Ke.

[Ipu pazbanmancupoBaHHON Harpys3Ke (T.€. €CIM Harpy3ka HEpaBHOMEPHO pacrpesernera rmo ¢azam 3-x
(azroro UBII) morpenrHocTh cTabnmm3anuy Takke Bo3pacraer. CymecTBYIOT Mpasaa Tpex(azHbie
UBII ¢ He3aBUCHMBIM pEryIMpOBAaHUEM HAMPSDKEHUS B KX 10U 13 Tpex ¢a3. PazdanaHcupoBaHHOCTD
Harpy3ku U1 Takux MBI He umeeT 3HaueHusl.

JmarmazoH BXOTHBIX HAPSHKEHUH, B KOTOPOM MPOUCXOAUT cTabmim3anus HanpspkeHus, st MBI ¢
JBOMHBIM IPe0Opa30BaHUEM BCETAA COBIAIACT C AUATA30HOM JOIYCTUMBIX BXOIHBIX HANPSDKEHHUH (T.¢.
JMara3oHoM HampspkeHui, npu kotopoM WBIT paboTaer ot cetn). Takum o6pazom UBII ¢ nBoitHBIM
npeoOpazoBaHHEeM HE MOXKET He CTa0MIN3NpOBaTh HanpshkeHrue. OH BbIIaeT WM CTa0WIBHOE BHIXOAHOE
HanpspKeHne (pu paboTe OT CeTH WM OT OaTapen) Wik He BBIAAET HUKAKOTo. J[Mama3oH BXOTHBIX
HanpspkeHui i pasHbix MBI ouens cuiibHO pa3HUTCS. XapaKTepHbIM SBISACTCS 3HAUEHUE IUIIOC
muHyc 10-15 % oT HoMHHanbHOTO HanpsbkeHus. Hekotopsie Manomorinsie UBII moryT nmeTs
Jana3oH BXOAHBIX HanpspkeHni ot 100 1o 280 BonbT 1 gaxke mupe (npasna yacto padora MBI npu



MHUHHUMAJIBHBIX 3HAYCHUAX HAIPSHKCHUA obecneynBaeTcs TOIbKO npu HETIOJIHOM HarpySKe).

Ecnu nonb3oBarens He yCTpauBaeT AUana3oH BXOAHbIX HanpsokeHuil BT ¢ nBoiiHbIM
mpeobpa3oBaHueM, TO sl HEKOTOPBIX Mojerneii IBIT oH MokeT OBITh pacIIUpEeH 3a CUET CHECIHATBHBIX
yxuipeHni. Pacimpenne quana3zoHa BXOAHBIX HANPSDKEHUH (B T€X PeAKHX CITydasix, KOT/1a OHO
BO3MO’KHO) JJOJDKHO NTPOM3BOANTHCS OYE€Hb KBATH(UIIMPOBAHHBIM CIICIIMAIMCTOM, KOTOPBIH OYEHb
YETKO MPEACTABIIET, YTO OH AenaeT. Hy)XHO MMeTh B BHIy, YTO HUYTO HE AaeTcs OECIIaTHO, U BIOOOM
Cllydae, 33 paCHIMpPEHHE JAANa30Ha BXOJHBIX HAPSYKEHUH MPUAETCSA YE€M-TO 3aIJIATUTh - HAIPUMEP
HazexkHocTho MBII nnm kauecTBOM HanpsKeHUs, MOCTYNAOIIEr0 K Harpy3Ke.

s 6onpmmmacTBa MIBII ¢ 1BO#HBIM Mpeobpa3oBaHneM aUama3oH BXOTHBIX HAIPSKCHUH 3aBUCHT OT
Harpy3ku. [Ipu MeHbIel Harpy3ke AMana3oH BXOAHBIX HANPSDKEHHH HECKOIBKO PACIIUPSIETCS.

®eppopeszonancHbiii MBI crabmm3upyeT HalpsKeHHe 3a CUeT CBOMCTB (heppope30HaHCHOTO
TpaHcdopmaropa. [TorpemHocTh CTaOMIM3aK HAIPSDKEHNS cocTaBisieT 1-5% 1 3aBUCHT OT Harpy3KH:
MPY MEHbIIEH Harpy3Ke MOTPELIHOCTh YMEHBILIACTCSL.

Deppope3oHaHCHBIH TpaHC(HOPMATOP OYEHb YCTOWYHB K JIFOOBIM IIEPEXOAHBIM IporieccaMm. [Toatomy
MOTPENTHOCTh CTAOMIIN3AINH CI1a00 U3MEHSIETCS IIPU THHAMHYECKOI Harpyske.

Jlnana3oH BXOAHBIX HanpspkeHni peppopezonancuoro MBII cunbHO 3aBucHT OT Harpysku. [1pu manoi
Harpy3ke OH MOXKeT HauuHaThes oT 145 B.

UBII ¢ nepexitoueHreM He 001a1at0T QyHKIMEH CTa0MIN3aK HAIIPSKSHUSL.
MBI, B3auMOoIEHCTBYIOIIME C CEThIO, MOT'YT CTYIIEHYATO PEryJIMpPOBATh BBIXOIHOE HAIIPSHKEHUE.

CryneHuaroe peryJIMpoBaHUe HAPSDKCHUS PEAIM30BaHO 3a CUET MEPEKIIFOUCHUS Harpy3KH Ha padoTy
OT Apyroil OOMOTKH aBTOTpaHc(opMaTopa.

B npocreiiniem ciydae cymecTByeT TOIBKO O/IHA CTYIECHb ITOBBIIICHNS HANPSDKEHHS, cpadaThIBatoIIas
MIpY YMEHBIIEHUU HaNpsKEeHUs ceTH. boiee coBpeMeHHble B3auMoieicTByomue ¢ cetbio MBI
PETYIMPYIOT HANPSKEHUE U TIPH €0 MOBBIIICHHUH.

Hanpumep UBIT Smart-UPS ¢pupmer American Power Conversion nepekirodaeT Harpy3Ky Ha paboTy oT
MTOBBITIAIOMIEH 0OMOTKH aBTOTpaHC(POpPMATOpa, €CIIH HANPsDKEHUE CTAHOBUTCS MeHbIe 196 B.
[ToBrImmaromas 0OMOTKa MO3BOJSET MOTHATH HanpsbkeHue Ha 12%. [Ipu gampHeleM nageHun
BXOJIHOTO HAIPsDKEHHS BBIXOTHOE HANIPsDKEHHE JTMHEHHO magaet. Korma BXogHOe HanpshKeHNe
nocturaet 176 B (3aBoackas ycranoBka) Smart-UPS nepekirouaercst Ha paboTy oT Garapew.

[Ipu moBbIIIEHNH BXOJHOTO HAIPsDKEHUS BEIMIe 264 B Harpy3ka nepeximodaercs Ha paboTy oT 0OMOTKH
aBTOTpaHC(hOpMaTOpa, MOHKaromeH HarpshkeHne Ha 12%. Ilocne qocTiKeHNs BXOAHBIM
HanpsbkeHneM 3HadeHus 296 B, BIT nepexitodaercs Ha paboTy oT OaTapeu.

B 6ompmmaCcTBe MBI, B3anMOACHCTBYIOMINX C CETHIO, MMEETCS TOJBKO OJHA CTYIICHb PETYIHPOBAHUS
HanpsDKeHUS (B KOKIYIO CTOPOHY, €CIIH pPeryupoBaHue qByxcropoHHaee). Ho nexoropsie MBI nmerot
IBe 1 0oJiee CTyIeHel CTaOmIN3aliy B KaXKIyI0 CTOPOHY.

IlopaBieHue HIyMOB

st 3amutel oT uMItysbcoB B MIBII pa3HbIX TUIIOB IPUMEHSIOTCS pa3Hble TexHosoruu. MBI ¢
NEepeKII0YeHNEM U B3aUMOJEHCTBYIONIHI C CEThIO NOJABIIAIOT MPUXOAAIINN IO CHIIOBOM CETH LIIYM C
nomouipio R-C mim L-C dunsrpos. B dpeppopesonancaom UBII ¢puibTpom siBisieTcst
(heppopesonaHcHbIH TpaHchopMmarop. [Togapnenue urymos B MBII ¢ aBoitHBEIM npeoOpazoBaHueM
OCYIIECTBIISICTCS B ITpOIIEcCe JABYX NpeoOpa3oBanHuii sHepriuu. Kpome Toro, B 11enu MocTOSHHOTO TOKa
stux VMBI 00BIYHO CTOAT CIIeIaIbHBIC €eMKOCTH U IPOCCEIH [T CTIIaKUBAHUS ITyTECAIINN 3PS THOTO
Toka. Otu L-C uneTpel oueHb 3(h(HEeKTHUBHO TOJABIAIOT M MPOHUKAIOIINE Yepe3 BHIPSIMHATENb IIYMBI.

OpueHTHPOBOYHbIE YPOBHU MOJABJICHUS MTOMeX B Auana3one 4actoT oT 1 g0 10 MI'u ans MBI pa3ubix
TUTIOB TIPUBEICHHI B Ta0OIHIIE.

ITomasnenne nmomexu odmero IlomaBienne moMexu

Twun UBIT
BUJa, 1b HOpMaJbHOTO BUa, 1b
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C nepexoyeHueM
(gacTo He HOpMHUPYETCS)

OOBIYHO HE HOPMHPYETCS

B3aumoneicTByOIIBIN C

5-80 40-100
CEThIO
Deppope30HAHCHBIN 60 100-120
C nBoiHEIM
npeoGpazoBaHuEM 710 60 1o 100

B mupe cymniecTByIOT HECKOJIBKO CTaHAapTOB, ONHChIBatoIUX TpedoBanus Kk MBI, oTHocuTenbsHO
3alIMTHI OT UMITYJIbCOB. OObIuHO amepukanckue MBI TecTupyroTcsi Ha COOTBETCTBUE CTAHAAPTY
ANSI/IEEE C62.41, onuceiBaronieMy napameTpbl HMITYJIbCOB, KOTOPbIE MOXET BBLIEPKHUBATh
KOMITBIOTEP WJIM 000pyJOBaHKE, IPEAHA3HAYCHHOE JUIS 3aIUTHl OT UMITYJIbCoB. CTaHaapToM
OIMCHIBAIOTCS HANPsDKEHNE U ()OpMa UMITYJIbCa.

Cranaapt npeaycMaTpuBaet jaBe kareropuu: A u B. Kareropus A OTHOCHTCS K THITMYHBIM O(HCHBIM
YCIIOBUSM U noapasymMenaet ucnbitanue MBI myrem noga4n Ha ero BXoJ UMITYJIbCa HAPsSHDKEHHEM
3000 B. Kareropust B otHOCHTCS K G0J1ee TSKENBIM YCIOBUSAM (HAaIIpuUMep Uil KOMIIBIOTEPOB,
MOJIKJIIOYEHHBIX K CeTH BOJIM3M K CHIIOBOMY BBOJY B 3/IaHUE) U IIPEAyCMaTPUBAET UCIIBITAHHUE
uMItyJibcoM Hanpsbkenuem 6000 B.

O65b1yHO npomsBoauTeny MBI rapaHTHPYIOT COOTBETCTBUE MX HMPOYKIMH KaTerOpuH A 3TOTO
CTaHJapTa UM aHaJIoru4HOMY craHaapty. Hexoropsie MBI Tax:ke cooTBETCTBYIOT KaTeropuu B
CTaHjaapra.

B HBII pa3HbIX TUIIOB UCIOIb3YKTCS Pa3HbIE TEXHOJIOTUU II0JABICHUs UMITYJILCOB. BapucTropHas
3alUTa OT UMITYJIbCOB Ucnonb3yeTcs B UBII ¢ nepexitoueHneM 1 B3auMOACHCTBYIOIUX C CETHIO.

[TpensitcTBueM Ha myTH umiyiisca yepe3 UBII ¢ nBolHBIM peoOpa3oBaHUEM SHEPTUH SIBISIETCS CaMO
JBOifHOE ImpeoOpa3oBaHue, TAIbBAHUUECKOE pa3feeHne (B TeM MOJEIX, IJie OHO €CTh) U COUYeTaHHe
€MKOCTeH 1 0aTaper B LieNH MOCTOSIHHOTO Toka. OiHako B HekoTopbix Mojeisix MBI ¢ aBoitHbiM
IpeoOpa30BaHUEM YCTAHOBIICHBI JIOMIOIHUTEIBHO U BAPUCTOPHBIE IIYHTEHI.

B deppopesonancaom UBIT dyrkimo GuibTpa UMIYyIbCOB BHIIOIHIECT caM (Hheppope30HaHCHBIH
TpaHchopMaTop, XOTS BAPUCTOPHI TAKKe MMEtOTCs Ha Bxozae WBII.

Ouenp npocToii ¥ 3 (HEeKTUBHBINA BAPUCTOPHBIA IIYHT MOKET MTOJIABJIATH UMITYJIBCHI C TOKAMH OTPOMHOMN
ammaTy sl (kwtoamneps! uist UBII ¢ nepexntodeHneM u 10 IeCATKOB KWIOaMIep [UIsl JIyUIINX
moeneii MBI, B3auMo1eiiCTBYIOIINX C CETHIO).

Jli1st BApUCTOPHOM 3aIUTBHI, KaK YK€ OTMEYaIoch, UMEETCS IPUHINIIHAIBHOE OIPAHUYEHHUE SHEPTUU
HUMITYJIbCa, KOTOPBIA MOXET BBIAEPKATh BAPUCTOPHBIHN ITyHT. O0b1dHO 3Ta sHeprus pasHa 80-500 Ix.
[Ipu mocTynneHny Ha BapUCTOP UMITyJIbCa OOJIBIIEH YHEPTUH, OH MOXKET BBIUTH U3 cTpod. IIpu 3Tom
BapHuCTOP MOXKET MEXAaHUYCCKU Pa3pyIINUTHCA. OT0 OrpaHNUYIMUBACT B OCHOBHOM UIMTCJIBHOCTb UMITYJIbCA,
TaK KaK aMIUTMTY/]a UMITYJIbCa MOXKET OBITh JOBOJIBHO OOJIBIION.

JlpyruM orpaHuueHHEM BapUCTOPHOH 3allUTHI SIBIISIECTCS ee pecypc. IIpu nmojaBieHnN HMITYIbCOB
BapHUCTOP MOCTENEHHO U3HAIIMBAETCS U, B KOHIIE KOHIIOB, BEIXOUT U3 CTPOSL.

JlBe apyrue TeXHOJIOTUH 3alUTHI OT UMITYJILCOB HE UMEIOT IPUHLUITNAIBLHOTO OTPaHIYEHUS pecypca U
SHEPIUH UMITYJIbCa. DTO KOHEYHO JK€ He CBHIETEIBCTBYET O TOM, YTO OHU MOT'YT pabOTaTh BEYHO U
3 GEeKTHBHO MOABIATH UMITYJIBCHI JTIO00H aMIUTUTYIbI U JJIUTEIBHOCTH.

3amaueit UBII siBnsieTcs He TOIBKO BEIACPKATh UMITYIIBC, HO M YMEHBIIIUTE €T0 aMILUTUTYAY 10
MPUEMIIEMOH 1T KOMITBIOTEPA BETMUUHBL. B Tabnmie npruBeieHbl OpUEHTHPOBOYHBIC 3HAUCHHUS
koa(ddurrenta noxasneHus uMiysbca uist pazHbix MBI DToT k03¢ duineHT paBeH OTHOILICHUIO
aMIUTUTY]] HMITyJIbca 0e3 3alUThI U IIPU UCTIOIb30BaHUN 3aIIUTHL. MHe He H3BECTHA 3Ta BEJIMYHUHA IS
UBII ¢ nBoiiHBIM peoOpa3oBaHUEM.



C nepekioyeHueM 30-50
B3anMomelcTBYIONIBIH C CETHIO 30-100
®Deppope3oHaCHEIH 2000

KoaddunmeHT mosie3Horo qeicTBus

Koaddunment noneznoro neicTBus - He camast riiaBHast xapakrtepuctuka UBIT. Eciou kommbroTepsl,
3amminaembie UBI1 nelicTBuTeNnbHO padoTaroT, TO NOTpedIsieMast UMM 3JIEKTPOIHEPTHSI CTOUT
CYIIECTBEHHO MEHBbIIIE, YeM XpaHsInecs B HUX AaHHble. [loaTomy caM 1o cebe KoappuIreHT
TI0JIE3HOTO JICHCTBUS HE MOXKET pacCMaTpHUBaThCs Kak IMapamerp, 1o KOTopoMy cieayet Beionpats VBII.

TeM He MeHee eCTh HECKOJIBKO BaXKHBIX MAapaMeTpoB, CBsi3aHHBIX ¢ KI1I, KOTOpBIE €CTh CMBICIT
00CYyTUTB.

KoaddunmeHt none3Horo neicTBys - 3T0 OTHOLICHUE MOIIHOCTH, TOTpebIsiemoit Harpy3koi MBIT k
nosiHo# noTpebdisiemoit MBI montHocTH. Yem 6ombie KITJI, TeM MeHbIast 4acTh MPOXOAIICH uepes
HBIT MoutHOCTH BIIESETCS BHYTPH €T0 KOpIyca.

Briaenenue Temia AONOJIHUTENBHOIO BHYTpH Kopityca MBII npuBoauT K psay HENPUATHBIX
MOCJIEICTBUMA.

Ecnu He mpuHUMATh AOTOJHUTENBHBIX MEpP AJIsl yaJICHHs TEIUIa U3 KOpITyca (HalpuMep BEHTWIATOPSI),
To Temneparypa BHyTpu UBII moBeicuTCS. DTO IpHBEAET K YMEHBIICHHIO pecypca aKKyMyJIATOPHON
6arapeu UBII (ecin oHa ycTaHOBIIEHa BHYTpH). 110 JaHHBIM IPOU3BOAMTENEH aKKyMyJIATOPOB,
MOBBILIEHUE TEMIIEpaTyphl SKCIUTyaTanuu 6artapen Ha 10 rpajycoB MPUBOIUT K YMEHBIICHHIO €€
pecypca BABOE.

IToatomy Bce UBII cpenneit u 60BIION MOITHOCTH, KOTOPBIE HE MOTYT OXJIQXKJAThCS 3a CUET
€CTECTBEHHOM KOHBEKIIMH, OCHAIIEHBI IPUHYAUTEIBHBIM OXJIAKACHHEM.

WBII manoit MOIITHOCTH, IOCTPOCHHBIE TIO CXEME C ABOHHBIM IPEOOpa30BaHUEM SHEPTHH, U
(beppope3oHaHCHBIE, TAKKE IIPUXOIUTCS IPHHYAUTEIEHO OXJIAXKAATh, TIOCKOIBKY OHH UMEIOT
Haumenbmwid K11, mo cpaBHEHHIO ¢ APYTHMH paccMOTpeHHBIMU HaMu Tuniamu VBT

Bemanna KITJ anst UBIT ¢ aBoiinbeIM ipeoOpazoBanueM u ¢peppopesonancHbx UBII (o qanHbIM
pou3BoaUTENEH) cocTaBisieT 85-94 % npu mosHoi MomrHOCTH. Ecii MOIIHOCTD Harpy3Kku
ymenblnaercs 10 70-80 % ot HomuHanbHOU KII1J] coBpeMeHHBIX HCTOYHHUKOB Oecriepe0oiHOro MUTaHus
NoYTH He M3MeHsgeTcs. OH HauMHAeT 3aMEeTHO MaJaTh TOJIBKO MPH eIlle MEHbIIEeH MOIIHOCTH Harpy3KH.

B nocnennee Bpems nossumcsk UBIT ¢ KI1/] ve menee 70-80 % maxe mpu MommHoOCTIX 0Koio 30 %
HOMHUHAJIbHOM.

WBII ¢ nepexmoueHneM, B3aNMOICHCTBYIOIIHE C CETHIO0 MMEIOT MPUOIM3UTENpHO oarHakoBbie KIT/I,
MTOCKOJIBKY TIPH paboTe OT CETH OCHOBHAS MOITHOCTH mpu padote 3tux MBIl moctynaer k Harpy3ke
npakTHuecku 6e3 npeobpaszoanus. Vix KIIJ] mpu pabote ot cetn paBeH He MeHee 96 % Ha pexume
MOJTHOW MOIIHOCTH M IUIABHO YMEHBINIAETCS C YMEHBIIEHHEM MOIITHOCTH Harpy3Ku.

Bpems paGoThl 0T 6aTapen

st GonpuimHCTBa 00bIYHBIX 0(HCcHBIX MBIT HeOobII0NH MOIITHOCTH BpeMst paboThI OT OaTtapeu rnpu
MaKCUMAaJIbHO! Harpy3ke COCTaBIseT 4-15 MUHYT.

Ecnun narpyska MBI1 MeHblie MakcuMabHOM, TO BpeMst paboThl oT OaTapeun yBenuuuBaercs. M3-3a
HEJIMHEHHOCTH pa3psAHONW KPUBOW aKKyMYJIATOPHOH OaTapen 3To yBeIWYeHHE He IPOIIOPLUOHAIBHO
YMEHbBILIEHUIO HAarpy3ku. Eciii Harpy3ka yMeHbIIHIAch BABOE, TO BpeMsi pabOThl MOXKET YBEIMYHUTHCS B
2.5-5 pas, ecnu BTpoe, TO BpeMsl yBenuuuBaeTcs B 4-9 pas u T.1.

Touno onpenenuts, ckoibko Oynet padorars VBII npu HenosHOM Harpy3Ke, MOKHO TOJIBKO
9KCIIEPUMEHTAIILHO MJIH TIOJIB3YsICh IaHHBIMU (prpMBbI ipon3BoauTes. Ha cienyromem pucyHke
npuBeJieH rpaduk, Mo KOTOPOMY MOXKHO NMPUOIU3UTENBHO OLIGHUTH 3Ty BEITUUHHY.
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YEenr4eHre BpemeHi paboTel oT BaTapen

Hamyska IMEMN B NpoUeHTEX 0T HOMMHANEHOM MO WHOCTHI

Puc. 29. Bpems pabomwr UBII om bamapeu npu nazpyske MeHblle HOMUHATLHOU

ITo ocu abcmmcce otmoxkena Harpyska WBII B mponeHTax oT HOMHHANEHOM. 10 ocn opauHAar -
KOJIMYECTBO pa3, B KOTOPOE BpeMs paboThI OT OaTtapeu 00JIbIie BpeMEeHH paboThI OT OaTtapeu mpu
HOMMHANBHOW Harpy3ke. Ha pucyHke npuBenens! nanasie pupm npoussoanteneit 1t UBIT 6omee 50
pas3HBIX Mojeneit MomHocThIo oT 250 10 18000 BA.

[Nonp30BaThes rpadukoM odeHb npocTo. Ecii MOIIHOCTE Baiero KommeioTtepa coctasisieT 50 %
HOMMHANBHOU MomutHOCcTH Barrero MBI, To, Halias coOTBETCTBYIOIIEE IeIEHNE Ha OCH a0CIHce
(Topu30HTANBHOM OCH), MOTHIMANWTECh BEPTUKAIBHO BBEpX. Ha mepeceuennn ¢ cepeanHom o0raka
TOYEK BBl HalJIeTe Hy)KHOE BaM 3HadeHue: Bpems pabotsl MBIl ot 6atapen yBennmuurcs mpumepHo B 3.5
pasza.

JlanHble 0 BpeMeHU paboThl OT OaTapen 0OBIMHO MPUBOSTCS JUIS HOBOW M IIOHOCTBIO 3apsKEHHOMN
Garapen. XapakTEpUCTUKH JJIs1 U3HOLIEHHOM OaTtapen OyayT COBEpPIIEHHO HHBIMH. MOKHO TOJIBKO
CKa3aTb, YTO BpeMs paOOThI OT U3HOLICHHON MM HE TOJIHOCTBIO 3apsKEHHOM OaTtapen OyAeT MEHbIIIE.

WBII 6ompmoit MomHaOCTH M HeKoTophie MBI Mamoi MOITHOCTH UMEIOT BO3MOXKHOCTD YBEITMICHUS
BpPEMEHHU aBTOHOMHOM paboTHI 32 cyeT 3aMeHbI OaTapen Ha OaTapero O0JbIIel eMKOCTH WIH yCTaHOBKH
JOTIONTHUTEIBHOM OaTapen.

Barapest 6ospInei eMKOCTH MOXKET YCTaHABIMBATHCS B TOM )K€ KOPITyCEe MIIM MOXKET yCTaHABIMBATHCS
JIOTIOJTHUTEIBHBIN KOPITyC /ISt OaTapen.

Ecnu emxocts 6arapen MBII yBennunBaercs, a MOIITHOCTD €T0 3apsAHOTO YCTPOHCTBA OCTASTCs
MIpeXHEH, To Bo3pacTaeT BpeMs 3apsia Oarapen. [Ipu yBenmmueHnn eMKOCTH 6aTaper B HECKOJIBKO pas,
MIPUMEPHO BO CTOJIBKO XK€ Pa3 BO3pacTaeT BpeMs 3apsza.

Hexoropsie nponssonurenu UBII npexycmarpuBaloT BO3MOKHOCTD 3aMEHBI 3apsAHOTO YCTPOIMCTBA Ha
Oosiee MOLIHOE. DTO MO3BOJISIET COXPAHUTH NPHEMIIEMOE BpeMsl 3apsiia IPH HapallMBaHUH EMKOCTH
Oarapewn.

Tpexdaszupie UBI1 nmeroT 00bIMHO BO3MOXKHOCTD PETYJIMPOBAHUS 3apsTHOTO TOKA B 3aBUCTUMOCTH OT
€MKOCTH YCTaHOBJIEHHOH aKKyMyJIITOpHOH Oarapen.

WBII mManoll MOIIHOCTH, CHENMATIBHO MPeHa3HAuSHHBIE IS AJUTEILHON aBTOHOMHOM paboThI, Kak
MIPaBUJIO UMEIOT MOJYJIbHYIO KOHCTPYKIIMIO. JTO 3HAYMT, YTO MOJIH30BATENb CaM BHIOUpPAET THII OaTapen
WM KOJIMYECTBO OJHOTHUITHBIX OJIOKOB Oarapeii, COOTBETCTBYIOIIEE TPEeOYIOIEMyCst BpeMeHN paboThI.

HapamuBanue eMKOCTH OaTaper OJHOTHITHBIMH MOJIYJISIMH JI0 EMKOCTH, COOTBETCTBYIOIICH BPEMECHU
ABTOHOMHO# paboThI (TIPH MOJIHOW HArpy3Ke) 00Jiee HECKOJIBKUX YacOB, IPUBOIMT K TOSBICHUIO
AKKyMYJISITOPHOM CTaHIIMU C OTPOMHBIM YMCIIOM aKKYMYJIATOPOB. Y TaKON CUCTEMBI €CTh 110 MEHbIIEH
Mepe OJIMH HEIOCTATOK: OOJBIIOE YHCIIO KOHTAKTOB, CKJIOHHBIX OKUCIATHCS. [103TOMY 00CITy )KUBaHUE
takoro UBIT moxet npeactraBisaTe co0oii mpobiaeMy, a IOUCK HEUCIPABHOCTH B OaTapee 3aHUMAaTh
HECKOJILKO JTHEM.

OOBIYHO JUJIsL Ooiee JJIATEJIIBHOTO, YEM HECKOJIBKO YaCOB, NMMOAJACPIKaHUA paﬁOTLI O60pyﬂ0BaHI/I$I



PEKOMEHAYIOTCA U3CIBbHBIC NI MHBIE JJIEKTPUICCKUE TEHEPATOPHI.

Hexotopsie UBI1 nmeroT HHAUKATOP, IO KOTOPOMY MOXHO OIpPEIeITUTh, HACKOIBKO 3apspkeHa Oarapes
WBII u ckoipko BpeMeHH MOKeT emie nmpopadorats UBIT ot 6arapen.

Nsmepenne 3apsina 6arapen MBI 1oBOIBHO cloXHAS 337a4a ¥ OUYeHb HeMHOTHE Tipom3Bogutenn UBIT
JIEHCTBUTENBHO YMeIOT ee pemats. Mnorga MBI npennazHavyaroT 17151 OTHOCUTEIBHO JUIUTEIbHON
paboTHI OT OaTtapen (HampuMep IS 3aBEPIICHUS KaKUX-THOO BEIYUCICHUI WK TIepelavyn JaHHBIX). B
9TOM CITydae 0OBIYHO HYXKHO O0Jiee W MEeHee TOYHO 3HATh CKOJIBKO BPEMEHH OCTAIOCh IO MTOJTHOTO
paspsna 6atapeu. B aToMm ciydae sydie He TOBEPATHCS 3asiBICHHUSM MPOIABIIOB WM MIPOU3BOIUTEIICH
WBII o nmeromieiicst B BalieM pacopspKeHUH (QYHKIMH, a IPOBEPUTH €€ BO3MOXXHOCTH CAMOMY.

Bcero MoryT ObITH TP BapraHTa OLIEHKH BPEMEHH, OCTABIIErocs 10 pa3psiaa OaTapen.

Cawmblii npocroii BapuanT. MBI n3mepsieT npoTekaroimuil uepe3 Hero TOK U Nocie NepeKIdeHus Ha
paboty or OaTapen HaUMHAET OTCUUTHIBATH BPEMsI, OCTaBLIEECs 710 pa3psiaa OaTapeu, Mojb3ysch
3aIMCaHHOM B TIOCTOSIHHOM MamsITH HH(pOpPMaIuei o pa3psaHoM Iukie. Pacuer npousBoanTces, ucxons
13 TIOJTHOTO 3apsiya Oarapen. CiaeqoBaTeNbHO, €CIH Bala 6aTapest HECKOJIBKO pa3pspKeHa MW M3HOIICHA
(BBI MOXeTe 00 5TOM U HE 3HATh), BBl MOKETE OBITH HEPUATHO YAUBIICHBI, OCTABIIHNCEH 0€3 HAIPSHKCHUS
B CaMblil OTBETCTBEHHBII MOMEHT.

Bropoii Bapuant. BII u3mepser HanpspkeHne Ha O6aTapee u, HCXO0/1s M3 3alICAHHOM B IIOCTOSTHHOM
naMATH HHPOpMaUeH 0 Pa3psTHOM LUKJIE HHANIHUPYET (Ha IH(POBOM M CBETOIMOTHOM
MHIMKATOpe) 3apsaa 6aTapen. B aToM ciryuae BaM mpeocTaBiseTcsi BO3MOXKHOCTh CAMOCTOSITEIIEHO
MIPHONM3UTENBEHO OTPEASSITh MOMEHT, kKoraa UBIT orkmrounTcs.

Tpernii BapuaHT siBisieTcst pakTHUECKH COYETaHNEM NEPBBIX ABYyX. Ha ocHOBe 1aHHBIX 0 3apsize
Oarapen U MOTPeOIIEMOM HArPy3KOU TOKe, Ha III(PPOBOE TadIIO BEIIACTCS YHCII0, COOTBETCTBYIOIICE
OCTaBIIEMYCsl BDEMEHH PabOTHI OT OaTapeu.

Kak y»e roBopmuiioch, 3TH JaHHBIE MOTYT OKa3aThCsl HE COBCEM TOYHBIMU. Jlyurie Bcero (M3 3HaKOMBIX
mHe UBIT) ata pynkuus peannzoBana y UBII Ferrups.

Ko3¢punuent momuocTu. BaTThl H BOJIbT-aMIepPhI

OpxHuM U3 Hanbosee MOMYJIIPHBIX BOIIPOCOB, KOTOpHIE 3aaat0T nokynarenu UBII, ssasercs Bompoc o
TOM, YeM OTJIMYAIOTCS BaTThI OT BOJHT-aMIIEPOB.

B 1ienu mocTosHHOTO TOKa Je10 00CTOUT HOBOJIBHO IPOCTO. DIEKTPUUECKUH TOK, HOCTYIas U3
MCTOYHMKA OCTOSIHHOTO TOKA B HATPY3KY, IPOM3BOIUT B HEH mMoJe3HyI0 (MK Oecrone3nyto) paboTy 1mo
HEepPEeMELICHHIO 3apS/I0B B HAIIPABJICHUHU JIEKTPHYECKOro Mouist. PaccuuraTs MOLTHOCTD B TaKOH Lienu
OYCHb MMPOCTO: HY)KHO YMHOXUTH TOK Ha NAaACHUEC HAIIPAKCHUS Ha HArpy3Ke:

P[Bart] = I[[Ammnep] * U[BonsT]

B menm mepeMeHHOTO TOKa, ¢ KOTOPOH HaM MPUXOIUTCS UMETh Jelo, paccMarpuBas padoty UBII, Bce
HEMHOTO T0-PyToMy.

Jy1g nepeMeHHOro Toka BBOAUTCS MOHITHE MTHOBEHHON MOIIHOCTH - 3TO IIPOU3BEIEHIE MITHOBEHHBIX
3HAaYE€HNH TIEPEMEHHBIX HAIPSDKEHUS M TOKA. AKTHBHAsI MOLTHOCTH (CpEeIHSIS 110 BPEMEHN MOIIHOCTB,
BBIJIENIsIeMas B Harpy3Ke) paBHa CpeAHEMY 3a IEPHO/l 3HAYCHNI0 MTHOBEHHOH MOIITHOCTH.

Ecny nanpspbkeHne nMeeT CHHYCOUTNIBHYI0 opMy, M Harpy3Ka B IIeNH aKTHBHAs (MM, HHA4Ye TOBODS,
OMUYECKas - HallpHMep, JIaMIThl HAKaINBaHMUs ), TO aKTUBHASI MOIIHOCTh paBHA MPOU3BEACHHIO
JICHCTBYIOINX 3HAUEHUN HANPSDKEHUS U TOKA. T.€. OHA paCCUUTHIBACTCA MPUMEPHO TaK )K€, KaK U
MOIITHOCTH B LIETIN IIOCTOSIHHOTO TOKA:

P[Bart] = Upnetlicts * [neiicTs.
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Puc. 30 . Menogennas mowHocms 8 yenu nepemennzo moxd.

a)CUHYCoUOANbHbIL MOK 8 AKMUBHOU Hazpy3Ke, 0)CUHYCOUOANbHBIU MOK 8 HAZpY3Ke C PeaKmusHoOU
cocmasnsiouell; 8)HeCUHyCcouOaIbHbIL MOK (HeTUHEUHAS. HAZPY3Ka).

Ha puc. 30a BHIHO, 9TO B 3TOM CIydae HaNpsDKEHUE U TOK BCETa UMEIOT OAMHAKOBBIN 3HAK
(CTaHOBSITCS TOJOKUTEIBHBIMU M OTPUIIATEIBHBIMUA OJJHOBPEMEHHO). [103TOMy MrHOBEHHAst MOIITHOCTh
Bcer/a nosoxurenbHa. OU3nvecku 3To 03HaYaeT, YTO B JIF0O0I MOMEHT BPEMEHH MOIIHOCTh
BBIJIETISIETCS B Harpy3ke. MiHaue roBops, Tak ke Kak B IeMH MOCTOSIHHOTO TOKa, 3apsiibl BCETa
JIBIKYTCS B HAIIPABJICHUN JACUCTBUS JIEKTPUUECKOTO TOJIS.

Ecnu HanpspkeHne U TOK MMEIOT CHHYCOUAANbHYI0 ()OpMY, HO Harpy3Ka HIMEeT EMKOCTHYIO HIIH
MHYKTUBHYIO (PEaKTHBHYIO) COCTABIISIOILYIO0, TO TOK ONEPEKaeT 1o (pa3e HanpsHKEHUE UM OTCTAET OT
Hero. B aTom ciydyae MOITHOCTB, BeIeNIsAeMast B Harpy3Ke, YMEHbIAeTCs.

Ha pucynke 306 BuaHO, 9TO M3-3a (ha30BOTO CABHTA, B HEKOTOPBIE MOMEHTHI BPEMEHH, HAIIPSHKCHUE 1
TOK MMEIOT IPOTUBOIIOJIOKHBIE 3HAKU. B 3T0 BpeMsi MrHOBEHHAsi MOLIIHOCTB OKa3bIBACTCS
OTPHULIATENBHOM M YMEHBIAET CPEIHIO0 32 IEPHOJ] MTHOBEHHYIO MOITHOCTD. DIIEKTPOTEXHHUK CKaXKeET,
YTO B OTU MOMCHTBI BPEMCHHU TOK TE€UYECT U3 HAI'PY3KU B UCTOYHUK TOKaA. C Touku 3pCHUA (1)143141(3, B OTH
MOMCHTBI BpEMCHHU 3apAAbl 10 UHEPUHUU ABHUKYTCA IMTPOTUB CUJIT DJICKTPUUCCKOTO I10JI.

dopmyiia 1Jis1 CpelHEN 3a NEPUOJ AKTUBHOM MOLIHOCTHU AJIs Cilydasi HArpy3KHU C pEaKTUBHOM
COCTaBIIAIONIEH HECKOJIBKO N3MeHseTca. B Hell mosBisercs ko3dduiment MomHocTH. J{s
CHHYCOUJAbHBIX HANIPSDKEHUS! U TOKA OH YUCIIEHHO PaBEH 3HAKOMOMY CO CPEJIHEH HIKOJIBI "KOCUHYCY

(1)“!’.
P[Bart] = Uneiicts * Ineiicts * Cos (D).
3nech @ - yroi caBura Gazbl MKy HAMPSHKEHHUEM H TOKOM.

IIpousBeneHue qeHCTBYIOMMUX 3HAUCHUN HANPSPKEHUS! M TOKA HA3bIBAETCS MOJHONW MOLIHOCTBIO LIETIH
MIepEeMEHHOT0 TOKa M u3MepsieTcs B BonbT-amriepax (BA). [TomHas MomHOCTE Beera OOIbINe Wi paBHA
AKTUBHOH (BBIACISIEMOI B HArpy3Ke) MOIITHOCTH.

Ecny Harpy3koi siBisieTcsi KOMITBIOTED, TO /110 OOCTOMT €llle HEMHOTO ciioXkHee. ToK, ToTpeOIseMblii
KOMITBIOTEPOM, UMEET HECHHYCOUAANBHYIO hopMy (cM. puc. 30B). MOIIHOCTD, BBIIENsIEMast B HArPy3Ke,
TIPY TaKOH (hOpMe TOKA TaKKe MEHbIIE, YeM MPOMU3BEICHUE ACHCTBYIONINX 3HAYCHHH HAMIPSHKCHUS U
TOKA.

Ha puc. 30B BUITHO, YTO ITPH HEKOTOPBIX 3HAUCHUSAX HANPSHKESHUS! (KOT/Ia HANPSDKEHUE MaJlo)
KOMITBIOTEp HE MOTpedsieT Toka. MIrHOBEHHAast MOIIIHOCTh B 3TH MOMEHTHI BPEMEHHU paBHa HYJIIO -
HanpsDKeHHE "'TponanaeT 3ps', He POU3BOIs paOOTHL

AKXTHBHas (BbIACIIsIEMAasl B HATPY3KE) MOLIHOCTD IS CITy4asi HEIMHEIHON Harpy3Kd BBIPaXKaeTcs
(hopmyIIoii.

P[Bart] = Uneticts * Ineiicts * K,



rae K - koappunreHT MOIHOCTH.

Tox "KOMITBIOTEpPHOH" HArpy3KH KaK MPaBUIIO HECKOJIBKO onepekaeT Hanpsokerne. Ho casur a3 oueHp
HeBenuk (10-20 rpamycoB), mosTOMY KO3QPHUINEHT MOITHOCTH U KOMITBIOTEPA HE PABEH KOCHHYCY
yria (a30BOTo C/BUra, a 3HAYUTEIEHO MEHBIIIE.

Ecnu nmocunTath cpeHION0 32 EPHO/] MOITHOCTh MMITYJILCHOTO OJIOKA IIUTaHUS U Pa3leiInTh Ha
NPOU3BECHIE ISHCTBYIOIINX 3HAYCHUI HANPsDKEHUS U TOKa, TO MOTyYUBLIMICS KO (HULIHEHT
MoOIIHOCTH Oynet mpuMepHO paseH 0.6-0.8.

[o nanubM pupmbl American Power Conversion koadduiiienT MouiHoctH paseH 0.6 s
MIePCOHANIBHBIX KOoMIbIoTepoB U 0.7 11t MuHM KoMIbroTepoB. Ha camom znee, koaddunuent
MOIIIHOCTH KOMITBFOTEPHOI HATPY3KH CBS3aH ¢ KO3(D(PHUIIMEHTOM aMILIUTY/BI TOKA U, JaXKe JJII OAHOTO U
TOTO K€ UMITYJIbCHOTO OJIOKa UTAaHKs, 3aBUCUT OT TOTO, HACKOJIBKO OJIOK MUTAHUsI UCIIONB3YET CBOO
HOMHHAJIbHYIO MOIIHOCTB. TaK, eClI UMITYJILCHBIN OJIOK IIUTaHHs HATPYXKEH c1ado (K HeMy
MOAKIIFOYEHO MAJIO TIOTpeOUTeNeil - IUCKOBOAOB, IIPOLIECCOPOB U T.1I.), TO KO3 GHUIIMEHT aMILTUTYAbI
YBEINYUBALTCS, @ KOIPOUIMEHT MOITHOCTH YMEHBLIACTCSL.

3HaTh MOIIHOCTH NoAKII0YeHHOTO K MBI 000pymoBaHus HEOOXOIMMO I TOTO, YTOOBI HE TIPEBBICHTH
TpeeNbHy0 qormyctumyto Harpy3ky WUBIL. Ho HarpyxenHoCTh (Miu neperpykeHHocTh) MBI
OTIPEIETISIETCS HE TOJBKO TEM, KaKasi MOIITHOCTh BBIICJIMIIACh B Harpy3Ke, a €Ilie U TeM, KaKOH TOK Te4eT
yepe3 UBII. [Toaromy mpu ykazanuu npenenbroii st UBIT Harpy3ku 0ObIMHO yKa3bIBAIOT
MaKCHMAaJIbHYIO ITOJIHYIO MOIITHOCTb B BOJIBT-aMIIepax ¥ MaKCUMaJIbHYIO aKTUBHYIO MOIIHOCTh B BaTTax.

Bri6upats MBI HyXHO Tak, 9TOOBI MaKCHMaIbHAs MOITHOCTh HATPY3KH HE MPEBHIIIaIa MAKCUMAITEHON
momHoctu UBII.

BozHukaeT Bompoc: Kakast MOITHOCTb - TIOJTHAS MUK akTuBHasA? OTBeT: 06e!

[NonHas MOITHOCTE HArpy3KH J0JDKHA OBITH MEHBIIE HOMUHANIBLHOM nomHoH MomHocTH MBI (Hy)HO
CpaBHHMBaTh BOJIbT-aMIIephl - BA). A akTHBHasi MOIITHOCTh Harpy3KH HE JIOJDKHA IPEBBIIIATH
HOMHHAIBHOW akTuBHON MommHOCTH WBII (Hy>XHO cpaBHHBATh BaTTHI - BT).

I[J'ISI Pa3HbIX HArpy30K U pasHbIX HBII OTrpaHUYCHUEM MOKET OBITh WIIM IIOJIHAS UM aKTUBHAS
MOIIHOCTbD. ‘-Iame BCETO (HJ’IH KOMITBIOTECPHBIX Harpy301<) OIrpaHUYCHUEM SABJISICTCA IMOJIHAA MOIHOCTb.

Kak npaBuiio MOITHOCTh KOMIIbIOTEpA MK TIepU(EepUtHOro yCTPOWCTBA YKa3bIBaeTCsl B BOJIbT-aMIIepax.
Ecnu oHa yka3aHa B BaTTax, Bbl JIOJDKHBI OBITh TOTOBBI K TOMY, YTO MOIIHOCTH B BOJIbT-aMIIepax Oyzaer
Ha 20-40 % Gonpiue, u BIOMpath UBI1 cooTBEeTCTBYOMIEH MOIIHOCTH.

Oco6ennocTH Tpex(ha3HBIX HCTOYHHKOB 0ecnepefoilHOr0o MATAHUA

[ouemy Tpexdasznpiec UBII BeIgeneHs! B OTACIbHYIO Tpyniy? Benb npuHIHI AeHCTBIS OOIBITNHCTBA
13 HUX (M BCEX, ONMCBHIBAEMBIX B 3TOH KHUTE) - IBOHHOE IPpeoOpa3oBaHue SHEPIHH - TAKOH Xke, KaK y
MHO>KeCTBa OZHO(DA3HBIX IPHOOPOB.

Kpome oueBUIHBIX OTIHYHH OT OgHO(A3HBIX IPHOOPOB, Tpexdasznsie MBI1 mMeroT HeKOTOpHIE He
CJIMIITIKOM 3aMETHEIC Ha TIePBBIH B3TIISA MoJIe3HbIe ocoOeHHocTH. Kak mpaswmio, Tpexdaszasie MBI
00ecreunBaOT HOBOE KaYeCTBO 3alUThI IPOCTO 3a cueT Toro, yto UBIT umeer Tpexdasuspiii BX0I1.

Pacnpenesienne Harpy3ku no ¢gazam

OnHoli u3 npo0GuieM pu ucnonb3oBanuy oxHo¢asHex MBI (nnm naxe nmpocto aro0bIX HOTpeduTeNeH,
TTOJIKITIOYAEMBIX K CETH) SIBIISIETCS paclpeieieHie Harpy3KH 1o (a3am.

Ecnu notpeGuTeny 3eKTpO3HEeprui HEPaBHOMEPHO PaCIIpe/IeNICHB! 10 (a3zaM IEKTPHUYECKOH CeTH, TO,
NpY 3HAYHUTENILHOM Harpy3Ke CeTH, BO3HUKAIOT Ba d(dekra:

oJHa U3 (a3 CeTH OKa3bIBACTCS MEPErpyKEHHOU, B TO BpeMs, Kak Apyrue (a3bl He HCIOIb3YIOT CBOH
BO3MOKHOCTH TIOJIHOCTBIO;

nepekoc (a3 - HepaBeHCTBO (a3HbIX HANPSDKEHUH B pa3HbIX (azax ceTH, (HapsDKeHUE B
Heperpy>xeHHoi (ha3e MeHblle HOMUHAJIBHOTO, a HAPsDKEHHE B HEJOTPYKEHHBIX (a3ax OoJiblie



HOMHUHAJIBHOTO).

CrencreueM HEpaBHOMEPHOTO paclpeAeIeHHs Harpy3KH Mo (a3aM sIBISETCS TaKXKe IeperpysKa
HEUTpaJIbHOTO MpoBoJa. TpaAULIMOHHO B OTEUECTBEHHBIX 3JIEKTPUUECKHUX CETSIX HEUTpaIbHBINA POBOJ
nmeer B 1.5-2 paza MeHbIIee cedeHue, 4eM (hazHble TPOBOAA (BEIb OH MpeIHAa3HAYEH IS IIPOTEKAHUS
KOMIIEHCAI[IOHHBIX TOKOB, KOTOPBIE TOJKHBI OBITh MEHBIIIE TOKOB B JIMHEHHBIX ITPOBOAAX).

[ToaTOMy TOKH, BO3HUKAIOIIME B HEHTpaK pH niepekoce (a3, MOTYT MPUBOAUTE K MEperpy3ke
HEUTpaIBHOTO MPOBOA. DTO KaK MPABHUJIO CKa3bIBACTCS HA Y3PPEKTHBHOCTH paOOTHI 3a3eMIICHUS U
MOJKET TPUBECTH K cOOSIM B paboTe 000pyIOBAHHS.

Tpexdasusie UBII pematot nmpodiemy nepexoca a3 apromarniecku. Ha Bxone MBII narpyska Bcerna
PaBHOMEPHO pacmpeiesieHa o (aszam 3a CUeT TOro, 4To BeIpsaMutens 1 naseprop MBII paborator
HE3aBHCUMO.

[ToaTomMy HEUTpATBHEINH MTPOBOJ HATPYKEH MEHBIIIE (KOMIICHCAI[MOHHBIC TOKH, CBSI3aHHBIC C
mucOanancoM (a3, OTCYTCTBYIOT). 3a3eMiIeHHE paboTaeT MaKCUMAITLHO dPPCKTHBHO, TOMEXH IS
PpaboTHI KOMITEIOTEPOB MaJHI.

Ha Brixoae UBIT npobieMa HEpaBHOMEPHOTO pacnpeielicHHs Harpy3ku 1o (azaMm KoHe4HO ocTaercs. C
onHoM ¢a3el Tpexdaznoro MBI momHOCTRIO 30 KBA Henb3st cHaTh Oombine 10 kBA. Ho gaxe ecnu BeI
HArpy3uTe OAHY U3 (Pa3 MOTHOCTHIO, a APYTHe OYAYT HEAOTPYKEHBI, TO Xopomuil Tpexda3ubiii UBII ¢
HE3aBHCUMBIM PETYIHUPOBAaHUEM HaIpspKeHH 1Mo (pazaM OyzaeT HopMaiabHO paboTaTh, U BIHUSIHUE
HEPaBHOMEPHOTO PACTIPEICICHUS HATPY3KU CKaKETCS TOJIBKO BO BpEMS IIEPEXO0THOTO TIpoIiecca,
BO3HHUKAIOMIETO TPU PEe3KOM H3MEHEHUH HATrPY3KH.

TakuMm 06pa3oM pas3rpysKa HEHTpaIbHOTO IPOBOJA MPUBOJMT K 0011eMy "0310pOBIeHHO"
EKTPUICCKOH CETH.

I'apmonuky B Tpex¢a3Hoii JIeKTPpUYECKOii ceTH

Tpexdasnas anekTprdeckas ceTb OblIa H300peTeHa ISl HCIOIb30BaHMUS CHHYCOMIATBHBIX TOKOB, U
HACTHFHO TTOAXOAUT ISt HUX. [IprMeHeHe HelMHEeHHBIX oTpeduTeNnel (HanpuMep KOMIbIOTEPOB) B
TpexdazHol MeKTpUIecKor ceTH (a BCe HAIM AIEKTPUUECKHUE CETH TaKHe) HMEET OUeHb Cephe3HbIe (1
OUYCHb HENPHUATHEIE) 0COOCHHOCTH.

[IpencraBuM cebe ocruuIOrpaMMy TOKOB B Tpexda3Hoii anekTpuueckoii cetu (cM. puc 31). Ilycts B
JIEKTPUUECKON CETU IMPUCYTCTBYIOT TOJIBKO JIMHEWHbIE HAarpy3ku. ClieoBaTeIbHO BO BCEX NIPOBOAX
MIPOTEKAIOT TOJbKO CUHYCOHMJANIbHBIE TOKHU. JIOMyCTUM TaKKe, YTO 3TU TOKU PUMEPHO PABHBIL.
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Puc. 31. CunycoudansvHvle moxku 8 mpex@azHotl 31eKmpuyecKkol cemu.

B aTOoM cityyae Harpy3ka B 3J€KTPUUYECKON CETH pacipe/ielieHa IPUMEPHO PABHOMEPHO: TOKH B KaXKI0H
n3 (a3 MpUMepHO OANHAKOBHI (CPEAHEKBAIPATHYHOE WM ISHCTBYIOIIEE 3HAUEHHE TOKA U3MEHSETCS OT
70 mo 85 A). B HeliTpanbHOM MPOBOJIE MPOTEKAET TOK, SBJIAIOIMICHCS TEOMETPHUICCKON (BEKTOPHOIN)
CYMMOH BCEX TOKOB B JINHEHHBIX MpoBogax.TOKH YaCTHYHO KOMIICHCHPYIOT IPYT APYTa, U
PE3YJIBTUPYIOIINIA TOK B HEHTPaILHOM IIPOBOIEC HAMHOTO MEHBIIIE TOKA B KAXKJOM U3 JIMHEHHBIX
poBOJIOB. B manHOM citydae meficTByrolee 3Ha4eHNe TOKa B HEHTpalbHOM IIPOBOJIEe paBHO 12 A.

HelitpasbHblil IpoBOJ HYEH 17151 KOMIIEHCALUU OTIMYMHA TOKOB JIMHEHHBIX NPOBOJIOB. B citydae, korga
BO BCEX JIMHEHHBIX MMPOBOJIaX MPOTEKAIOT OTMHAKOBEIC TOKH, KOMITCHCANNS HEe TPeOyeTCs: TOK B
HEHTpaIEHOM TIPOBOJIC PABCH HYIIIO.



Crydaii, KoT/1a BCSl HATpy3Ka CETH COCPEAOTOYCHA B OHOM U3 (ha3, caMblif IUIOXO0#: TOK B HEHTPAITEHOM
IPOBOJIe paBeH TOKY B (hazHoM npoBozae. Ho 0OBIYHO 3IEKTPHKH CIEAAT €CIH HE 32 PAaBHOMEPHOCTHIO
pacripeneneHus Harpy3Kku 1o ¢asam, To, o KpaifHel Mepe, 3a TeM, YTOObI HU O7Ha U3 (a3 He Obuia
neperpyxena [loaromy, kak mpaBuiio, Harpy3ka B Tpex{asHoil ceTu pacrpezeseHa 0onee Wil MeHee
PaBHOMEPHO, U TOK B HEUTPaIbHOM IIPOBOJIE MaJl.

Ipu npoeKTHPOBaHUH IEKTPUUECKUX CeTel 3TOT yAOOHBIH (akT MHUPOKO UCHIONB3YIOT ISl SKOHOMUH
Marepuana. B oredecTBeHHBIX Tpex(a3HbIX Kabelsx OJMH U3 IPOBOAOB (HEHTpaIbHBIN) 4aCTO UMEeT
HaMHOI'0 MeHblllee ceyenue. Hanpumep B kabere, paccunTaHHOM Ha TOK okono 100 A (MOIIHOCTB
TpexdasHoii cetu okoyio 70 kBA) nHeHbIC TPOBO/Ia MMEIOT IUIONIA b TIOIEPEYHOTO CCUCHUS 35 Win
25 KB. MM, a HEHTpaNbHbIA NPOBOJ - Bcero 16 kB. MM. IIpu cuHyconanbHEIX TOKaX U IPUMEPHO
PaBHOMEPHOM paclIpe/IelICHU Harpy3KkH 1o ()a3aM 3TO He UMEET 3HaYCHUsI: HeHTpaIbHBII TPOBOA
OYEHB JIAJIEK OT MePerpy3Ku.

[TocMoTpuM Teriepk, Kak BeeT celst TpexdasHas dIeKTpuiecKas CeTh PH NPOTEKaHWH B Hel
HECHHYCOHUIATBHBIX TOKOB, XapaKTePHBIX I "KOMIBIOTEPHBIX' HAarpy30K, OCHAIIEHHBIX
HMITYJICHBIMU OJIOKaMU MUTAHUSL.

Ha pucynke 32 npuBe/ieH BUJ OCIIMJLIOPAMMBI TOKOB HEJIMHEHHBIX HArpy30K B Tpex(a3Hoi
JNIEKTpUUECcKOl ceTH. Bee Tpu (a3bl ceTH 0IMHAKOBO HATrPY)KEHbI "KOMITBIOTEpPHOU" Harpy3KoH co
3HAYUTEIBHBIM KOA(PHUIUEHTOM rapMOHHYECKUX UCKAXKEHUH U KOd(pPUIIMEHTOM aMITIUTY /b (TTHK-
(haxTOpOM) paBHBEIM 3.
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Puc. 32. Henunetinas nazpyska 6 mpexgasHou 3/1eKmpuieckoil cemil.

JeiicTByromee 3HaYeHNE TOKA B KaXKI0U U3 Tpex ¢a3 paBHO 85 A. OHO MpUMEPHO TaKoe Ke, KaK
JIEHCTBYIOIINE 3HAYEHHS TOKOB Ha puc 31.

HecMoTpst Ha MOTHOCTBIO CUMMETPHYHYIO HAarpy3Ky, B HEHTPaIbHOM IPOBOJIE HAOIFOIAETCsI OUCHb
6ompmoit Tok. Ero gericTByromiee 3HaueHne paBHO 120 A. AMIUTMTYJHOE 3HAYCHHUE TOKA PaBHO 226 A.
3TO 3HAYMT, YTO HEHUTPAIBHBIN TPOBO/] HE BBHINOJIHSET (MU IUIOXO BBIMOIHSET) CBOIO (DYHKIIHIO
KOMIIEHCAllMM TOKOB IIPU HEJIMHEIHOM Harpys3kKe.

Ha pucyHke BUIHO, 4TO aMIUIMTy/1a TOKA B HEUTPAIIN )K€ HEMHOT'O MEHBIIIE aMILTUTYAbI TOKa B
JUHEHHBIX poBojax. IloueMy ke neficTByIoIIee 3HaUeHNE MOyYaeTcss HAMHOTO OoJbIe?
[Ipurnanesmucs BHUMaTeNbHee K puc. 32 (M cpaBHUBAs €ro ¢ puc. 31), BBl yBUANUTE OTBET - YACTOTA
TOKa B HEHUTpaJIM HE COBIAJIaeT C YaCTOTOM TOKA B JJUHEHHBIX MPOBOAax. B HellTpanu TeueT Tok ¢
yactoron 150 I'.

OTKpBIB CIPaBOYHUK 110 IEKTPOTEXHUKE MBI JIETKO 0OHApYKUM, YTO BeslocHIea He u3oopenu. [1pu
NPOTEKaHUU PaBHBIX HECHHYCOUAIBHBIX TOKOB B JITHEHHBIX IPOBOJIax TpexdaszHol ceTu
JISWCTBYIOIIIEEe 3HAUCHHE TOKA B HEUTPAILHOM MIPOBO/IE CKIIA/IBIBAETCSI M3 TOKOB FAPMOHUK, HOMEP
KOTOPBIX KpaTeH 3. IHTeHCHMBHOCTH JEBSTON M MOCIIEAYIOLIUX TAPMOHHK B TOKE MOTPEOICHUS
HMITYJILCHOTO UCTOYHHKA IUTaHUS HE CIMIIKOM Benrka. Ho TpeTbs rapMOHMKa SIBIISIETCS TI1aBHON
(mocye mepBoif) TapMOHUKOW B TOKE OTPEOIICHHS KOMITBIOTEPA - €€ HHTEHCHBHOCTD MOXKET JJOCTUIaTh
60%, 1 IMEHHO i B OCHOBHOM 00s13aH Ieperpy3Koi HelTpaabHbIi npoBo. (BoT oTkyna B HelTpanu
150 I'm).

Uewm ke 3710 onacHo? PaccMoTpuM npocToid mpumep.

Bo3bMeM HeOOJIbIIOE 3/JaHKE, K KOTOPOMY ITOJIBEACH Tpex(da3Hbiid kadbeins. [1ycTh Tpu 13 NpoBOIOB



AMEIOT ceYeHUe 25 KB. MM, a YeTBEPTHIN (KOHEYHO XKe - HeUTpaIbHbI) IpoBox - 16 kB. MM. Ha Bxone B
3/aHue yctaHoBiieH Tpex(dasHblit aBTomar Ha 100 A, mprMepHO COOTBETCTBYOIIHI TPEEIbHOMY TOKY
JUHEHHBIX TPOBOIOB. [IpenensHbIil TOK HeUTpaIbHOTO MPoBoaa paBeH 80 A, HO Ha HEUTPATIHLHOM
IIPOBOJIC HE YCTaHABIMBAIOT IIPEJOXPAHUTENIN U3-3a OIIACHOCTH CHJIBHOTO IiepeKoca Tpexda3sHon
CHCTEMBI IEPEMEHHOTO TOKa IIPH 00phIBE HEUTPAILHOTO POBO/IA.

[Ipu nuHeiHOHN Harpy3ke, paBHOH mpuMepHo 80 % oT MakcuManbHOH (cM. puc. 31) nuHeiHbIe TpoBoaa
XOPOIIIO HArpy>KeHBI, HO HE TieperpyKeHbl. HelTpanpHbIit MPOBOA, pacCUNTaHHBIA Ha TOK 10 80 A
HaXOJIUTCSI TPAKTHYECKH B PEIKHME XOJIOCTOTO X0/1a.

IIpu HenMHEWHON Harpy3ke, paBHOH 85 % OT HOMUHANBHOM (pHc. 32), TMHEHHBIC TPOBOAA HATPYKECHBI
TaK k€, KaK P MPOTEKaHUHU B CETU CUHYCOMIANIBHBIX TOKOB. TOK B HEHTpaJIbHOM IIPOBOAE TMPEBBINIACT
TOK B JIMHEWHBIX [IPOBOAAX IIOYTH B MOJITOPA pa3a. BCcnoMHMM: HEHTpaIbHBINM TPOBOJ pACCUUTAH Ha TOK
He 6osiee 80 A. OnacHas rieperpy3ka HaJIuUIIO.

Camoe mIoxoe B 9TOH CHTYaIHH TO, 9TO ATy IIEPErpy3Ky HUKTO He 3aMeTHT. Ha Hee He oTpearupyer Hu
oauH npudop 3amuTsl. Benp Ha HEUTPAITBHOM MPOBO/IE OOBIMHO HE YCTAHABIMBAIOT H3MEPHUTEIBHBIX
pudOpOB.

Uro xe nenars? Kak 3aIIUTHTE CETh OT HENMMHEHHOW HATrpy3Ku?

EcTb nBa BapuaHTa: co37aTh HOBYIO 2JEKTPUUECKYIO CETh C ABYX MM TPEXKPATHBIM 3aI1acoM IO
MOIITHOCTH WJIM yCTaHOBUTH Tpex¢azusid UBII.

UBII ¢ Tpexda3HbIM BX0JIOM UMEET B KaUeCTBE BXOAHOTO YCTPOHCTBA BBIIPSIMUTENb. BRIpsMuTeNs -
0e3ycnoBHO HelMHelHas Harpy3ka. Ho B criekTpe Toka, moTpedisieMoro TpexasHbIM BBIIPSIMHUTEIIEM,
HET TpeTbell TApMOHUKHU U BCEX BBICIIUX T'APMOHHK, HOMEP KOTOPBIX KPaTE€H TPEM.

Uro xe OyneT, eciy U3 CIeKTpa TOKOB, IPUBEJCHHBIX Ha PUC. 32 HCKIIIOYHUTH TPETHIO U JICBITYIO
TapMOHHMKY (M, IyCTh MMEIOIMe HeOObITYI0 HHTEHCHBHOCTb, APYTHe TapMOHHUKH C HOMEPOM, KPaTHBIM
3)? IIpousoiineT NoYTH Yy0: JeHCTBYIOIIEE 3HAUEHHE TOKa B HEWTPAIILHOM ITPOBOJIE CTAHET PAaBHBIM
HYJTI0. DIIEKTpAYecKas CEeTh HAIIEro MPUMEPHOTO I0Ma CIaceHa OT Meperpy3KH, a oM - OT IoXkKapa.

IllecTu-uMIyJibCHBIC H ABEHAAIATH-UMIIYIbCHbIC BBINPAMHATEIH
OOBIYHBI ABYX-MOTYNEPHOAHBIN BBINPSIMUTEIb B OJHO(DA3HON 3JIEKTPHYECKOM CETH UMEET CIIEKTP
BXOJIHOTO TOKa, COCTOSILIIMI M3 TAPMOHUK C HOMepamHu 2+1 (T.e. 3 MHOXECTBa HEYETHBIX TaPMOHHUK).

AMIUTHTY1a TApMOHUKHU 00JIee WM MEHEE MOHOTOHHO YMEHBIIIAETCS ¢ yBEIMYEHHEM €€ HoMepa (CM.
puc. 24).

Tpanutmonto B Tpexdaszubix UBIT npuMeHstoTcst 6-UMITyIbCHbIE (MU LIECTH-TIOTYIEPUOHBIC)
BhINIpsiMuUTeNd. Ha3zBanue mojapaszymMeBaet. 4To 3a epuo.l TpexQa3Hoii CeTH Ha BBIXOJIE TAKOTO
BBINIPSIMUTEIISI BOSHUKAET 6 MMITYJIbCOB TOKa. [Ipocreiinias cxema Takoro BBIIPSMHUTEIS - TpeXPa3HbIN
MocT (cM. puc. 33)

—

Puc. 33. Tpexcpasznviii mocm

CrexTp rapMOHHK TOKa 6-MMITYJIbCHOTO BBIIIPSIMUTEINS BKIIIOYAaeT (KpoMe IepBOi rapMOHHKH)
TapMOHUKHU C HOMepaMmH 6+1 - cm. puc. 34.
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Puc.34. Cnexmp moxa 6-umnynscro2o sbinpsamumens

TeopeTnuecky aMIIUTY1a N-i TApMOHMKH paBHA aMIUIUTY 1€ IEPBOM TapMOHUKH, JEJIEHHOM Ha n. T.e.
aMIUIATyAa 5-i rapMoHnky cocrasisiet 20 %, a ammumtyaa 11-if rapMoHnKy - 0koi10 9 % aMImuTy 161
nepBoi rapMoHUKH. COOTBETCTBEHHO, TEOPETUUECKHH KOI(GHUIUEHT rapMOHHYECKUX UCKAKECHUH
BXOJ/IHOTO TOKa MIECTUUMITYJIbCHOTO BBIIPSIMUTENS paBeH npumMepHo 30%.

st yMeHBIICHUS TAPMOHMYECKUX UCKKSHUH IPUMEHSIOT 12-MMITyJIbCHBIE BBIIPSIMUTEITH.
JlBeHaIuaTH-UMITYJIbCHBIN BBITPSIMHUTEb COCTOUT U3 JBYX Tpex(a3HbIX MocTOB. Ha oguH U3 HUX
MIOAACSTCs HANIPSDKEHNE HETIOCPEICTBEHHO OT TPyX(a3HOU CeTH, a BTOPOH MOCT ITUTAeTCs OT
CIEeNHaNBHOTO TpaHchopMaTopa, casuraorero a3y Ha 30 rpaaycos.

Teoperuyecku CrieKTp TOKa 12-UMITYJIECHOTO BBIIPSIMHTENS BKIIOYAET (KPOME MEPBOil TApMOHHKH )
TOJIBKO TAPMOHUKHU C HOMepamu 12+1 - cM. puc. 35.
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Puc. 35. Teopemuuecuii cnekmp 6x00H020 MOKA 08eHAOYAMU-UMNYTLCHO20 GLINPAMUMEIIA

CoOTBETCTBEHHO TEOPETHYECKUH KOA(P(UIIMEHT rapMOHNYECKUX UCKKEHUH BXOJHOTO TOKa 12-
HMITYJIECHOTO BBIIIPSIMHTEIISI IPUMEpPHO paBeH 14 %.

IIpakTHuecku, n3-3a HEMOJIHOIO COBMAECHUS XapaKTEPUCTHK JIBYX BBIIPSIMUTEINEH, FTAPMOHUKH C
HOMepamHu 6+1 MOJIHOCTBIO MOJaBUTh He yaaercs. [ToaTomy koaduIMEeHT rapMOHNYECKUX UCKaKEHUN
JIBEHaI[aTH-UMITYJIbCHOTO BBIIPSIMUTENS MOXKET HECKOIBKO OTIMUYATHCA OT CBOETO TEOPETUUECKOTO
3HAYCHMS.

Jist eme Gosiee 3HAUUTENBHOTO MTOJIABIICHNSI TAPMOHMK TOKA IPUMEHSIOT (OYeHb penka) 24-
HMITYJIbCHBIE BBIIPSIMHUTEINN WM (HECKOJIBKO Yale) puibTpbl TapMOHUK.

24-uMITyJIbCHBIN BBITPSIMUTENb HUMEET B CIIEKTPE TapMOHUKH ¢ HoMepamu 24+1. Teoperuueckuit
K03(h(HULMEHT TaApMOHUYECKUX NCKAKEHUI BXOJHOTO TOKA TAKOT'O BHINPSIMUTENS MeHee 7 %.

OubTPHI FAPMOHMUK YaIlle BCETO MPEACTABISAIOT c000i pe3oHaHcHbIe L-C nenwu, npeqHa3HaueHHBIE IS
Q)Hnbpaunn OINPCACICHHBIX TAPMOHUK. Tak JUIA pa60T1)1 C MECTU-UMITYJIbCHBIM BBIIPAMUTCIIEM
HNPUMEHSIOT QUIBTPBI, IPAKTHYECKH TOJHOCTHIO MOTJIOMIAIOIINE S5-10 U 7-10 rapMOHHKH. B aTOM Ccityuae



K03(HUIMEHT TapMOHNYECKUX NCKKEHUH BXOJHOTO TOKA YMEHBINAETCs IIpuMepHo 110 18 %.

B nocniennue rozpl, o Mepe MosIBICHUS OBICTPBIX CHIIOBBIX HOJYTIPOBOJHUKOB B OJaropoIHOM Jierne
60pBOBI ¢ TapMOHMKAMH TOKa IpOn301Ies MpopsiB. Teneps B HekoTopsix MBII BEIIPSIMUTENb TOCTPOCH
Ha OUIMOJISAPHBIX TPAH3UCTOPAX C U30JMPOBAHHBIM 3aTBOPOM (Wi, no-anrinuiicku, IGBT). BxoxHoit Tox
TaKOTO BBIIPSIMUTEIIS HMEET CHHYCOHaNbHYI0 hopmy. T.e. K03 PHIIMEeHT rapMOHUYECKUX HCKAKESHUH
pasen 0.

FapMonnKn H 3JICEKTPUYECKHE I'eHEPATOPbI

[Ipu cozaanum cucteMsl Oecriepe0OHOTO MUTAHUS HHOTA JUTsl 00CCIICUEHHUS [UTUTEILHOM paboThl
00opyaoBaHus OOJIBLION MOLIHOCTH NPUXOJUTCS YCTaHABINBATH JU3CIIbHBIC TeHepaTophl. ['eHepaTop B
3TOM CJIy4ae HMeeT MOIIHOCTb COIIOCTABUMYIO C MOIIHOCTBI0 000PYIOBAHUS B LIEIOM (a HE HAMHOTO
0O0JTBIIYIO, KaK B CIydac IIMTAHUS OT DJIEKTPUUECKOM CETH HJIM, K KOHEYHOM CUETe, OT HJIEKTPHIECKOr0
reHepaTopa JIEKTPOCTAHIHH).

IIpu TakoM COOTHOIIEHUH MAPaMETPOB FEHEPATOP CUIBHO B3aUMOJAECHCTBYET C FTApMOHUKAMU TOKa,
BO3HUKAIOIIMMU B 3JIEKTPUUECKON CETH ¢ HEIMHEHHBIMU Harpy3kamu. B renepatope Bo3HUKAIOT
OTIACHBIE /ISl €r0 COXPAHHOCTH TOKH, KOTOPBIE OTCYTCTBYIOT IIpU paboTe reHepaTopa Ha JIMHEHHYIO
Harpy3Ky TOH K€ MOIIHOCTH. DTH TOKH BBI3BIBAIOT IIEPETPEB TEHEPATOPA M YMEHBIIAIOT €TI0 pecypc.

[TosTomy, mpu paboTe reHepaTopa Ha KOMIBIOTEPHBIE HATPY3KH HEOOXO MM OOJIBILION 3arac 1o
MourHocTtH (cM. rnasy 11). [Ipumenenue Tpexdasnoro MBI no3BossieT TMKBUANPOBATEH TPETHIO
TapMOHHKY B CIIEKTPE TOKa, TIOTPEOIIIEMOT0 TeHEpaTOpOM, U 3HAYUTEIIFHO YMEHBIIUTD TPeOyeMblit
3arac 10 MOIIHOCTH.

s emte Gonee 3HAYMTEIFHOTO YMEHBIICHHUS 3araca MOIIHOCTH PUMEHSIOT BCE ONMCAHHBIE BHIIIE
MepBI 47151 00pBOBI ¢ TApMOHUKAMH, HO YaIlle BCETO - CIIeNnalbHbIe GHIBTPBI TapMOHHK U Tpex(dasHbie
WBII ¢ 12-uMIynbCHBIM BHITIPSIMATEIICM.

Caonka xapakrepuctuk UBIT

Hexortopyto yacTh yke cka3aHHOTo 0 cBoicTBaX MBII pa3HBIX THIIOB MOXHO IMOIBITATHCS CBECTH B
TabHILy.

B tabnuie Ha ciexyromeil cTpaHuIle HAIMIHE TOTO MIH HHOTO cBoiicTBa y MBII oTMeueHo 3BemouKamu.
Uem Oodbliie 3B€3/J04EK B siUCiKe TAOIUIIBI, TEM CHUIIbHEE PA3BUTO pACCMaTPHUBAEMOE KaueCTBO.
Hanuuue B rpade 3Be3104kH He 03Ha4aeT, 4to 3ToT Bua VIBII obagaer yka3aHHBIM CBOMCTBOM 10
OTIpeIeNIeHHI0, a OTHOCUTCS K JyqmuM MoaensM MBI yka3anHOH rpynmsl.
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