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WCTOYHUKN MUTAHWA CYAOBOW AMMAPATYPbI PAOVIOCBSA3N U

SNEKTPOPAOVOHABUIALIMW CYOOB C.3/51

BBegoeHue

MeToaudeckme  ykasaHMss MO opraHu3aumm  caMoCTosiTenbHOW  paboThbl
obyyaloLlmMxca CcocTaBfeHbl B COOTBETCTBMM C paboyen nporpammon ydebHon
avcumnnuubl O 09  «WCTOYHMKM nuTaHua CcygoBOW annapaTypbl paguocBssv U
anekTpopagnoHasurauuu cygos» cneumanbHocty 11.02.03 SkennyaTtaumsa obopygoBaHus
pagmnocBA3N N aneKkTpopagnoHaBuraumm cyaoB

CamocTosaTenbHasa pabota — 3T0 AeATENbHOCTbL KYPCaHTOB B npoLecce obyvyeHus n
BO BHeayaUTOpHOe BpeMs. AyauTopHas camocTosTernbHaa pabota no AncuunivHe
BbINOMHAETCA Ha Yy4ebHbIX 3aHATUSAX Nog — HenocpeacTBEHHbIM  PYKOBOACTBOM
npenogasatensa W Mo ero 3agaHuvio. BHeayauTopHas camocTtosiTenbHas paboTta
BbINOSTHAETCA NO 3a4aHuto NpenogasaTens, Ho 6e3 ero HenocpeaCcTBEHHOMO y4acTus.

CamocTosaTenbHasa pabota cnocobCTByeT cuctemaTus3aumm W 3akpensieHuto
NONyYeHHbIX TEOPETUYECKMX 3HAHUIN N MPAKTUYECKNX YMEHWI MO ANCUUNNNHE; hopMmupyeT
CaMOCTOATENbHOCTb  MblLWfEHUs, yMeHue paboTatb C TEeXHUYECKOW, CrpaBOYHOW
nuTepatypon; NpuBMBaET  aKKypaTHOCTb Npu  odopmMieHun nabopaTopHbIX U
npakTu4eckux pabor.

Llenib camocmosimesibHbIx pabom:

-¢hopmmpoBaHme npoheccnoHasnbHbIX U OBLLINX KOMMETEHLUUN;

- yrnybneHue n paclwumpeHme TeopeTU4eCKnX 3HaHWI;

- COBEpPLUEHCTBOBAHME NMPaKTUYECKUX YMEHUN;

- pa3BuTME CaMOCTOATENbHOCTN, OPraHN30BaHHOCTU, OTBETCTBEHHOCTH.

CamocTtosiTenbHas paboTa BbINOMHAETCA KypcaHTamMu B OTAENbHbIX TeTpagsax u
noaneXuT KOHTpomM. WToroBass oueHka no AUCLMNIMHE BbICTaBMASETCH C Yy4eTOM
pe3ynbTaToB BbINOMIHEHWUS BHEAYAUTOPHOW CaMOCTOATENbHON paboThl

BbinonHeHne  camoctoaTenbHblX  paboT  cnocobcTtByeT  hOPMUMPOBAHUIO

npodeccnoHarnbHbIX KOMNETEHLIMIA:

MK 1.1. OcyLlwecTBnsATb TEXHUYECKYH 3KCNIyaTauMio CUCTEM CyLOBOW paguocBs3v
N 3NeKTpopaanoHaBurauuu.

MK 1.5. TllpoBoauTb npodunakTuyeckoe W pernaMmeHTupyeMoe TexHU4ecKoe
obcnyxueaHne obopynoBaHMs pagnocBsa3n U 3NeKTpopagnoHasuraumm Cyaos.

BHeayauTopHas camocTtosiTenbHasi paboTa BbINOMHAETCA B OTAENbHbIX TeTpaasax B
BUOE KOHcriekma (pegepama, rpe3eHmauyuu).

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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QNEKTPOPAONOHABUIALIN CYOOB

WCTOYHUKN MUTAHWA CYAOBOW AMMAPATYPbI PAOVIOCBSA3N U C.4/51

KpI/ITepVIFIMVI OLEHKN pe3ysibTaTtoB CaMOCTOSATENbHOMN pa6OTbI ABIAKOTCA:

- YPOBEHb YCBOEHUS1 y4ebHOro matepuana;

- YMEeHMe uncnosrb3oBatb Te€OpeTu4decKmne 3HaHuA npu BbINMOJTHEHUN MPaKTUYECKUX

3a4auy B NOBCEAHEBHOWN XXN3HMU;

- 060CHOBAHHOCTb U YETKOCTb N3NOXEHNSA OTBETA;

- ohopMrieHne maTepuana B COOTBETCTBUM C TpeOOBaHUSIMM.

NToroBasi oueHKa nNo AuCUUNiIMHE BbICTaABNAETCS C yHéTOM pe3ynbTaTtoB

BbINOSTHEHNSI CAMOCTOSITESIbHOM BHeayﬂMTOpHOVI pa6OTbI.

MNepeyeHb camocToATENbHLIX paboT

Ne . KonuuecTtBo
Tema camocTosATeNnbHOW PaboThbl
paboThl YyacoB

1 CamocmosimenbHas paboma Ne1 OpeaHu3ayus cucmem 31eKmponumaHus 2
Ha cydax

2 CamocmosimenbHasi paboma Ne2. Pacuém mpaHcghopmamopos numaxusi 3

3 CamocmosimenbHas paboma Ne3. VIMnynbCHble UCMOYHUKU MUMaHUs. 3

4 CamocmosimernbHasi paboma Ne4. MicmoyHuku 6ecriepeboliHo20 numaHus. 3
CamocmosimernbHas eHeaydumopHasi paboma ¢ KOHCIEeKmom 3

Utoro 14

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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WCTOYHUKN MUTAHWA CYAOBOW AMMAPATYPbI PAOVIOCBSA3N U

SNEKTPOPALVOHABUIALIAM CYOOB C.5/51

CamocTtosiTenbHas pa6orta Ne1 OpraHusauus cucTeM 3NIeKTPONUTaAHUS Ha cyaax

Llenb pabomoi:

1. W3yuuTb cuctemy obecnedeHns anekTponuTaHus Ha cyaax.

2. [Mo3HakoMuTbCS ¢ 0COBEHHOCTAMM ANEKTPONUTAHNS Cya0BOro o6opyaoBaHus.
3. PaccmoTpeTb Tvnbl 3apsiaHbIX YCTPOWCTB U UX MPUMEHEHME.

4. Tlo3HaKOMUTBCS C pPEe3epBHbIMU  UCTOYHMKAMW SMEKTPONUTaHWUS Cyd0BOro

obopyaoBaHus.

BbinonHeHue pabomsbi:

1. TlMo3HakoMUTbCS C coaepXaHNEM U3y4aeMon TEMbI.

2. W3yuntb npuHUMn obecneyeHnsa anekTponuTaHus Ha cygax. CocTtaBuTb
KOHCMEKT.

3. M3yuntb cocTaB BTOPUYHbIX WCTOYHMKOB  SNEKTPONUTAHUS  CyOoOBOro
obopynoBaHus.

4. PaccmoTpeTb HeobXxOoAMMOCTb  MPUMEHEHUS  PE3epBHbLIX  UCTOYHMKaAMM
aNneKkTponuTaHust  cygoBoro  obopygoBaHWs,  TUMbl  PE3epPBHbIX  UCTOYHMKaMMU
3NEeKTponMTaHus n 0cobeHHOCTb akcnnyaTtaumm. CocTaBUTb KOHCMEKT.

5. PaccmoTtpeTb Heob6XO0AMMOCTb MPUMEHEHMS 3apsiAHbIX  YCTPOWUCTB, TUMbI
3apagHbIx yctponcTe. COCTaBUTb KOHCMEKT.

6. OTBETUTb Ha KOHTPOSbHbIE BOMPOCHI (B YCTHON hOpMe).

7. CocTtaBuTb OTYET NO NpogenaHHon paboTe. B oTyéTe gormkHa ObiTb M3NOXeEHa

TemMa paGOTbI, Lenb, KOHCMEKT, BbINOSTHAEMbI MO xoay pa6OTbI.

Kpamkoe codepxxaHue mamepuana

CoBpemMeHHOe cyaHo (kopabnb) C NO3ULMKA CUCTEMHOrO aHanusa npeacraBngaet
COBON CNOXHYI0 NepapxXnYecKyro CTPYKTYPY, COCTOSLLYIO M3 BOMbLIOro Yncna nogcuctem u
KOMMNMEKCOB, 3HAuyMTeNnbHAs 4acTb KOTOPbIX XapaKTepusyeTCs BbICOKOW CTEMEHbIO
aBToMaTU3aunmn.

C nosiBNneHnem Ha kopabnsix M cygax 9nNeKTPOHHOM annapaTypbl BO3HMKNA
noTpebHOCTb B opraHu3aumm cuctem anektponutanHus (C3M). [Ons obecnedeHus
CHMXXEHUSI COBOKYMHbIX annapaTtHbiX 3aTtpaT Ha peanu3aumio COI1  aneKkTpoHHOM
annapaTtypbl NPOEKTUPOBLUNKM Kopabnen opraHnsoBanv chneumanm3vpoBaHHble CeTU
nUTaHus.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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WCTOYHUKN MUTAHWA CYAOBOW AMMAPATYPbI PAOVIOCBSA3N U

SNEKTPOPAOVOHABUIALIMW CYOOB C.6/51

K coBpeMeHHbIM CyJOBbIM CUCTEMaM aBTOMaTUKU N BbIYUCNIUTENBHLIM KOMIMIIEeKcam
npegbssnseTca psaa TpeboBaHni, BaxHENLWNE U3 KOTOPbIX ONpeaensatTcs CTaTUuYecKnumu,
ANHaAMUYeCKMMU U MaccorabapuTHbIMK NokasaTenamu.

PagnoanektpoHHaa annapaTtypa Ha GonblUMHCTBE CyooB WM kopabnen nonyvaet
nuTaHne He OT OCHOBHOW 3MeKTPOCTaHuMK, a OT creuvanbHbiX npeobpasoBaTenen
anekTpoaHeprnn. OCHOBHbIE MPUYNHBI TAKOTO TEXHNUYECKOIo peLleHus ABe:

- nepBas 3akni4vyaeTcd B TOM, YTO MNapameTpbl SMEKTPOIHepruv AN nuTaHus
pPagMO3NEeKTPOHHBIX CUCTEM  OTNMYAKTCA OT CTaHOapTHbIX MNapaMeTpoB  CUIIOBOW
3NEeKTPUYECKOMN ceTu.

- BTOpasi NnpudmnHa CocTouT B TOM, 4TO POA sBnsieTCa HENUHENHbIM noTpebutenem
N NOTOMY UCKaXKaeT popMy KPUBOW HaNpPAXKEHUS.

lMpobrnema CHWXeHUA CMOXHOCTU U CTOMMOCTUM CUCTEMbI anekTponutaHus P3IA
npusesna K yBenuyeHuto Yncna notpebutenen, nUTaroLWmMxcs oT 04HOro BTOPUYHOIO LWnTa
c npeobpasoBaTtenem. [llosBunucb  MHAMBMAOyaNbHOE W LEHTpanu3oBaHHOE
anekTponuTaHue crieynoTpebutenen.

PasBuTtue cuctem anektponutaHna POA nget, B OCHOBHOM, B ABYX HanpaBneHUsIX:
3aMeHa 9neKkTpoMalUMHHbIX NpeobpasoBaTenent CTaTUY4EeCKMMU U NepeBod Ha nuTaHue
HenocpeacTBeHHO oT wuH [PLL anekTpocTaHumn.

MosBneHne cuctem ueHTpanu3oBaHHoro nutaHua (CUM) kak wspgenun ¢
CaMOCTOATENBbHON MOCTaBKOW CTano WMTOrOM KOMMSIEKCHOM aBToMaTtmsauuu Kopabnew.
OTOoMy CrnocobCcTBOBano 3aBeplUueHne npouecca OMOPMIIEHUS KOMMMEKCHbIX CUCTEM
ynpasneHus (KCY) kak HOBOro krnacca notpebuTtenen anekTposHeprun, NpeacTaBnsaoLLmnx
cobor 4OCTaTOYHO MOLLHYIO 3NIEKTPOHHYIO Harpy3ky.

CUrM, nocTtaBneHHble Ha 3akasbl MpeabliaylmMx MOKOMEHUN, OCYLECTBASOT
YHKUMN NEPEKITOYEHNS CeTeNn, pacnpefeneHnsa aneKkTpoaHeprun, s3awmTbl uenen. 3a
npowlegwnn nepuog nponsowno passutue CUIM ot uncto 3awmrtHo-pacnpenenuTenbHbIX
CUCTEM [OO CWUCTEM CWUIOBOW 3MEKTPOHWKW, npefHasHa4yeHHbIX ON9  opraHvsauun
OecnepeboHOro aNeKkTponuUTaHMst BecbMa CheundUYeckon SNEKTPOHHOW Harpysku.
OTmeyeHHOe no3BOMsieT cyYUTaTb CUCTEMbI  LEHTPANIM30BAHHOIO  3NEKTPONUTaHMUS
OTAENbHOW YacTbio KopabenbHOM 3NEKTPOTEXHNYECKON CUCTEMBI.

Ha «kaxgom cyoHe wmeeTca pacrnpefenurenbHbii  WUT  SNeKTPonuTaHus
pagnoobopyaoBaHUs, KOTOPbIA KOMMYTUMpyeT notpebutenen Kk ©OOpTOBOM CETM U K

aKKyMynsATOpHbIM OaTapesiMm. B paboyem COCTOSIHUM BCe Nepeknodatenu OoMmkHbl ObiTb

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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WCTOYHUKN MUTAHWA CYAOBOW AMMAPATYPbI PAOVIOCBSA3N U

SNEKTPOPALVOHABUIALIAM CYOOB C.7/51

BKMIOYEHbl W MHAOMKATOPHbIE JlAMMOYKM  OOIMKHbI  ropeTb. OObIMHO BEpXHWUA  psag
nepeknioyartenenm - 9TO nMNepekrnoyYaTtenn OCHOBHOMO MNUTaHUSA, HWKHUWA  psag -
nepeknyaTeny NUTaHNsa OT akKyMynaTopHbIX 6atapen.

MynbT KOHTPONA W ynpasBrfieHUs 3apsaHbIM YCTPOMCTBOM W 9neKTponuTaHnem
HeobXxooMM Ons  HEenpepbIBHOMO KOHTPOMs 3a COCTOsSHMEM ©OOpTOBOM CcCeTu MU
aKKyMynSTOpHbIX ©OaTapen, a Takke OnepaTMBHOrO YynpaBrneHus W HeobXoaAMMBbIX
KOMMyTauuin. Ha nynbTe MMelTcs BONbTMETP, aMnepMeTp 1 crneayroLlme KHOMKK:

CHARGER ON - npu BKMOYEHUMM 3apsgHoe YCTPOMCTBO aKTUBU3UPYETCS W
HaunHaeT 3apskaTb OaTapen. 3apsgHoe YCTPOMCTBO CKOHCTPYMPOBAHO M HAaCTPOEHO
Takum 06pas3om, YTO OHO MOXET ObITb BKITHOYEHO MOCTOSIHHO 6e3 HaHeceHust Bpeaa Aans
bartapen.

BOOST CHARGE - oa10T nepeknwodaTenb OOJDKEH WCMNOMb3oBaTbCA MNpU
paspsbkeHHbIX BaTapesx, Korga Hy)XHa 9KCTpeHHas 3apsgka aBapunHbiX GaTtapen. [Npu
3TOM Bpems 3apsigkm 6aTapen ymeHbwnTcs. Henb3s ocTaBnsTb YCTPOUCTBO SKCTPEHHON
noasapsgkvM BkNOYeHHbIM ©onee 12 yacoB, Tak Kak 3TO NPUBOAUT K MNOBPEXOEHWUHO
baTtapen.

BATTERY ALARM - namna TpeBOrn coctosiHna 6atapeun 3aropaeTtcs Toraa, koraa
GaTapes paspagunacb HWXKe ONpeferieHHOro YpPOBHA WM 3apsgunach Bbllle 3TOro
YPOBHS.

DUPLIC SELECT - npu BKMHOYEHUM ITOM KHOMKW OCHOBHOE obopyaoBaHue npu
cboe onekTpoaHeprmm HemeasieHHO OyaeT MepekntodYeHO Ha pe3epBHbIN UCTOYHMK
nuTaHus.

MAINS ALARM - namna TpeBOrnm COCTOsHMS GaTapeun 3aropaetcs U 3ymmep
aKTUBU3UPYETCS, Korda npoucxoaumt cbown cyqoBOM CUCTEMbl anekTponutanusa. Jlamna
OyneT ropeTb, NoOka cyaoBas cuctema He (OyHKUMOHMpYeT. [ns OTKNHYeHus 3ymmepa
A0CTaTOYHO HaXkaTb 3TY KHOIKY.

Ha kaxgom cygHe [omkeH ObiTb NpeayCMOTPEH pPe3epBHbIA UCTOYHUK MUTaHUS
pagvoycTaHOBOK, obecneuvnBatolmnx cBs3b Npu 6eacTeumm.

EMKOCTb pe3epBHOr0 UCTOYHMKA A0SMKHA ObiTb 4OCTAaTOMHOW AN O4HOBPEMEHHON
paboTbl YKB cTaHumm 1, B 3aBMCMMOCTN OT MOPCKOro panoHa, nog KoTopbii 06opyaoBaHo
cygHo, nmnbo TIB, nmnb6o [B/KB paguoyctaHoBkn, nubO CyooBOM 3EMHOW  CTaHLMK
INMARSAT, a Takke nto6on n3 gOnosHUTENbHbIX HAarpy3oK, NOAKIMOYEHHbIX K pe3epBHOMY

WCTOYHUKY MUTAHUSA, B TEYEHUE, N0 KparuHen mepe:

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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O[HOro Yaca Ha cygax, nocTpoeHHbIx nocne 01 dgpespans 1995 roaa;

O[HOro 4aca Ha cygax, noctpoeHHbix 0o 01 despana 1995 roga, ecnn aBapunHbIn
WCTOYHWK SHEPTUU MOMHOCTbIO OTBEYaeT BCEM COOTBETCTBYIOLLMM TpeboBaHnAM rnasbl |-
1/42 nnun 43 COJIAC,;

LIeCTn YacaMm Ha cyaax, noctpoeHHbIx o 01 despans 1995 roga, ecnu aBsapuiiHbIn
WUCTOYHWK 3HEprMM He npedycMoOTpeH WM MOMHOCTbI0 He OTBeyaeT BCEM
cooTBeTCTBYHOWMM TpebosaHuam Mpasun 42 nnn 43 massl 11-1 COJIAC.

Ecnn B kayecTBe pe3epBHOro MCTOYMHUKA 3HEPrum UCMONb3yeTCs akKyMynsaTopHas
OaTtaped, oHa OO/MKHA MMETb OOCTAaTOYHYK €MKOCTb, U OOSKHbI OblTb NpeayCMOTPEHbI
cpedcTBa ee aBTOMAaTUYeCKOW Mnoa3apsgkn 0O MUHUMAribHOM eMKOCTU B TedeHue 10
4Yacos.

AKKYMYNATOPbI XapakTepusylTCs eMKOCTbIO, BbIpaXXeHHOW B amnep-vyacax. Ecnuv
akkymynsatop wumeet emkoctb 100 A/4, 3TO 03HayaeT, 4TO npu noTpedbneHuun
paguoyctaHoBkorn Toka B 20 Amnep oH obecneunt paboTy nocneaHen B TeyeHne 5 4acos.
EMKOCTb akkymynaTopa 3HauuMTenbHO 3aBUMCWUT OT TemnepaTtypbl Bo3gyxa. Tak, ecnu
€MKOCTb KUCITOTHOIrO akkymynatopa npu temnepatype +25 rpagycos Llenbcusa coctasnsier
100 A/4, TO Npn TemnepaTtype - 15 rpagycoB oHa 6yget pasHa 50 A/u.

EmkocTb GaTapein gomkHa npoBeEpPSTbLCA HE pexe, YeM oavH pa3 B 12 mecsaues U
Aaxe B TO BpeMs, Koraa CyaAHO He HaxoaUTCs B MOpe.

AKKYMYNATOpbl  NOAPA3fensitoTCa  Ha: KACMOTHble U wenoyvHble. KUCNOTHLIN
aKKyMyIsiTOp UMEET NSIaCTUHbI, BbINOSTHEHHbIE U3 CBUHLA, 3NIEKTPOSINTOM CRY>XUT BOOHbLIN
pacTBOp cepHOM KucrnoTbl. [MNOTHOCTb anekTponuta o6bl4HO konebnetca ot 1,28 B
3apsKeHHOM cocTosiHunm U 0o 1,18 B paspsKeHHOM COCTOAHUW. HanpspkeHne opHoro
3fIEMEHTa KMUCIIOTHOrO akKyMyrnsitTopa B KOHLE 3apsiakm MOXeT coctaBndatb 2,6+2,7 V. B
Havane paspagku akkymynstopa Ha Harpysky HanpsbkeHue cHwkaeTtcs o 2 Vo u
ANUTenbHOE BPEMSI OCTaeTca Ha 3TOM ypoBHe. Paspsaka akkymynsatopa Hwke 1,8 V Ha
anemeHT GaTapeu (21,6 V Ha 6artapeto) HegonycTuma, TaK Kak BeAEeT K CHUDKEHMIO
€MKOCTWN akKyMmyrnsitopa.

LlenoyHble akkymynaTopbl ObIBalOT HECKONbKMX TUMOB: KaAMWEBO-HUKENEBbIE,
Xernes3oHuKeneBble, CepeBPAHO-LUMHKOBbBIE U T.M. DNEKTPONUTOM CIY>XUT BOOHbLIN pacTBOpP
e[Koro Hatpusi unuM egkoro kanud. B npouecce paboTbl akkymynatopa MnAOTHOCTb
anekTponuta He MeHdeTcs W coctaBnsetr okono 1,17+1,21. HanpskeHne oagHOro

anemeHTa 6atapeun B kKoHUe 3apagku coctasnseT 1,7+1,8 V (34+36 V Ha BGaTtapeto). [ocne

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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WCTOYHUKN MUTAHWA CYAOBOW AMMAPATYPbI PAOVIOCBSA3N U C.9/51
QNEKTPOPAONOHABUIALIN CYOOB )

3apankn OHo ObICTPO cHmkaeTes Ao 1,4 V Ha anemMeHT, a Npu BKIAKYEHUN Ha Harpysky
HOMUHanNbLHOE HanpsXkKeHne ogHoro anemeHta coctasnset 1,2 V (24V Ha 6aTtapeto).
Paspsagka akkymynsitopa Hwke 1,05V Ha anemeHT (21V Ha 6aTapeto) HegonycTMma.

LlenoyHble akkymynaTtopbl MO CPaBHEHWO C KUCAOTHbIMM oObnagatoT 6Gonee
BbICOKOM MEXaHW4YeCKOM MPOYHOCTbIO, YCTOMYMBOCTBIO K KOPOTKMM KPaTKOBPEMEHHbIM
3aMblKaHUAM W MMeT Gonbwnii cpok cnyxObl. OOHAKO LWeNOYHbIe aKKyMynsaTopbl
AOPOXE KNCINOTHBIX.

Mpwn akcnnyaTaumm akkyMynaTopoB cregyeT cobniogaTtb TpeboBaHus, N3MNOXKEHHbIE
HUXKe:

KaTeropMyeckn sanpellaeTca coaepxaTb B OAHOM MOMELLEHUM aKKyMynsaTopbl
pa3sHbIX TUMOB;

cogepXatb akKyMyrnaTopbl B 3apsiKEHHOM COCTOSIHUW, He [OMnyckaTb WX MOSTHOM
paspsaaku;

He JonyckaTb Mepes3apsnky akKyMynsiTopoB, TaK Kak 3TO BeAeT K YBENMYEHWUIO
ras3oBblaeneHus, pocTy TeMnepaTypbl U BbIXO4Y M3 CTPOSA akKyMynaTopa;

He gonyckaTb OTKPbITbIA OFOHb B aKKyMYMSITOPHOM;

YPOBEHb 3neKkTponuTa [omkeH ObiTb Ha 1 CM Bblle MMAacTuH, AonyckaeTcs
NCNonb30BaHne TONbKO ANCTUNIIMPOBAHHON BOAHI;

ravku Ha COEAMHUTENbHbIX KIeMMax OOIDKHbl ObiTb 3aTAHYTbI, MeTannuMyeckue
4YacTu cMasaHbl TEXHUYECKUM Ba3ENMHOM.

KoHTponb 3a HanpsbkeHMeM akKyMyrsaTOpHbIX OaTapen ocyllecTBnsieTcs npu
MOMOLLbIO BOSNbTMETPA, PAaCMOfIOKEHHOTO Ha 3apsgHOM  YCTPOMCTBE MMM NynbTe

ONCTaHUMOHHOIO ynpaBJiEHNA.

Bonpochkl ansa caMmokoHTponsi:

1. Kakve npmbopbl pacnonoXxeHbl Ha CyA0BOM MyNbTe KOHTPOSIA U ynpaBneHnsa?

2. B 4ém HeobxooMMOCTb NMPUMEHEHUSA PEe3epPBHbIX UCTOYHMKOB 3NIEKTPOMUTAHUSA
cynosoro obopyaoBaHus

3. [llepeyncnutb TuUMbl pPe3epBHbIX WCTOYHUKOB SNEKTPONUTaHus CydoBOro
obopyaoBaHus, Ha3BaTb OCHOBHbBIE XapaKTEPUCTUKN N OCOBEHHOCTb AKCNIyaTauumm.

4. B 4yéMm HeobXoanMOCTb NMPUMEHEHNSA 3apsaHbIX YCTPONCTB?

5. lepeyncnutb  TUNbl  3apsigHbIX  YCTPOWCTB, Ha3BaTb  OCODOEHHOCTb

SKCnyaTtauun.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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MO-11 02 03-OM.09.CP NCTOYHUKN MNTAHNA CYOOBOW AMMNAPATYPbI PAOVUOCBSA3N U C.10/5

ONEKTPOPAOVNOHABUIALIM CYOB 1

CamocTtosaTenbHasa pabota Ne2 PacyeT TpaHccopmaTOpoOB NUTAHUSA

Llenb pabomoi:
Paccuntatb  TpaHcdopmatop, BxogAwunM B coctaB  ©Onoka  nuTaHug,

obecneymBatoLLero Tpebyemoe BbIXOQHOE HanpsiKeHNEe MOCTOSIHHOIo ToKa.

BobinonHeHue pabomsi:

1. W3yunTb cCxembl 9neKkTponuTaHma cyaoBoro o6opyaoBaHWUS, TUMbl  CXEM
BbINPSAMMAEHMS.

2. Bsatb y npenogaBaTens gaHHble pacyéTa M BbIMOMHUTL PACcYET Mo NnaHy:

- BblbpaTb cxemy TpaHcdhopMaToOpHOro Grioka NUTaHNS;

- onpenennTb nepemeHHoe Hanpshkenune U Il , koTopoe AOMKHO BbiTb HA BTOPUYHOWN
obmoTKe TpaHcdopmaTopa;

- paccuntatb MakCUMmarbHbIA TOK, NPOTEKAKLWUN 4Yepe3 Kaxabld ANo4 CXEeMbl
BbINPAMMEHMUS:

- BbIOpaTb TUMbl BbINPAMUTENbHbIX AUOLOB;

- paccunTatb MakCuMmarnbHOE 3Ha4yeHWe TOoKa, MPOTEeKaloLWero 4yepes3 BTOPUYHYHO
0o6MOTKy TpaHcopmaTtopa;

- paccuynTtatb MOLLHOCTb, NOTpebnaemyo BbINpMUTENEM OT BTOPUYHON OBMOTKM
TpaHcopmaTtopa:

- paccunTaTtb MOLLHOCTb TpaHcdopmaTopa:

- paccunTaTtb TOK, NpOTEKaoLWnn Yepes NepBruYHY0 06MOTKY TpaHcdopmartopa:

- paccuntaTtb HeOBXOAMMYIO NoLWaAb CeYEHNs cepaedHka MarHMTonpoBoaa;

- paccuyuTaTh YMCMO BUTKOB NEPBUYHON (CETEBON) OOMOTKMN:

- paccunTaTtb YNCIO BUTKOB BTOPUYHON OOMOTKY;

- paccunTaTtb gMamMeTp nposBoga o6MOTOK;

- nogobpaTb XXeneso 1 NpoBoA At 0OMOTOK TpaHcopmaTopa;

- coenaTb BbIBOA, MO pacyeTy.

3. OdopmuTb OTYET, B KOTOPOM BbIMNOMHUTL pacyéT, 0OOCHOBaB BLIOOP WU

onpegeneHve getanen pacyéta no nyHKTam.

Kpamkoe codepxxaHue mamepuarna

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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MO-11 02 03-OM.09.CP NCTOYHUKN MNTAHNA CYOOBOW AMMNAPATYPbI PAOVUOCBSA3N U C.11/5

ONEKTPOPAOVNOHABUIALIM CYOB 1

Ytobbl 0oBGecneunTb, Hanpumep, paavoniodbuTenbCKMe KOHCTPYKLMM MOCTOSIHHbIM
HanNpPsKEHMEM, HYXXEH ManOMOLUHbIN B6NOK NUTaHus, paboTalowmin OT CETU NEPEMEHHOIO
TOka. AHanormM4yHo paccumTbiBaeTca nogobHasa cxema B nobGom Onoke nuTaHusl, B TOM
yucne, n CygoBOM.

Cxema npegnonaraemoro 6rnoka nutaHus, obecrneyvmBaloLLEro HY)XXHOE BbIXO4HOE
HanpshkeHne NOCTOSIHHOro TOKa, nNpuBegeHa HWxke. B HeM ncnonb3oBaH TpaHcdopmaTop
NUTaHUS, BKMOYaembli nepBuyHOM ob6MmoTKOM (I) B OCBETUTENbHYH pPO3eTKy U
NOHWXAaLWMA HanpskeHne (OHO cHumaeTca ¢ obmoTkum 1) OO 3agaHHOro 3HaveHus,
ABYXMNONynepuoaHbin  BoinpaAMutTens Ha pguogax VD1 -VD4 wn koHgeHcatop C1,
CrnaXvBawLWmi nNynbcaumn BbINPSMIIEHHOIO HanpskeHus. [onydeHHoe B MUTOre noyTu
NOCTOSIHHOE HanpsbkeHne (nynbcaumm ero npu MNOAKNHYEHUU Harpysku Bce Xe byayT)
CHMMAIOT C BbIXOAHbIX rHe3a XS1 n XS2.

Pacuet 6noka nuTaHns HadMHalT C BbiNpaAMUTENs. 3agada pacyeTa - nNpaBUSIbHO
BblbpaTb BbINPAMUTENbHbIE AMOAbI W KOHAEHcaTop unbTpa, a Takke OonpeaenuTb
HeobxoanuMoe nepemMeHHoe HanpsKeHne, CHUMaemMoe AnS BbINPAMIEHUsT CO BTOPUYHOWN

(I1) obmoTKM ceTeBOro TpaHcgopmaTopa.

XP1 SAl
L

XS2

McxogHbIMY JaHHBIMK Ond pacyeTa BbINPAMUTENA CnyxXart Tpe6yeM0e HanpsxeHune

Ha Harpy3ke (UH) u notpebnsembin e MakcumanbHbii TOK (IH). TNopsagok pacdeTta
cnegyrowmn: CHavana onpenensatwT nepemeHHoe HanpsbkeHne U Il | koTopoe [OmKHO
ObITb HA BTOPUYHOM 0OMOTKE TpaHcdopmaTopa:

U Il = BUH,

roe UH - NoCTOAHHOE HanpsKeHue Ha Harpyske, BOSibT, B -koadpduumeHT,
3aBUCALLNIA OT TOKa Harpy3ku, KOTOPbIN onpeaenatoT no Tabnuue 1.

Tabnuuya 1

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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MO-11 02 03-On.09.CP NCTOYHUKN MNTAHNA CYOOBOW AMMNAPATYPbI PAOVUOCBSA3N U C.12/5

SNEKTPOPAOVNOHABUTALIMM CYOOB 1
KOahpULUNEHT Tok Harpysku, A
0,1 0,2 0,4 0,6 0,8 1,0
B 0,8 1 1,2 14 15 1,7
C 2,4 2,2 2 1,9 1,8 1,8

Mo TOKy Harpysku onpeensatoT MakCUMaribHbIM TOK, MPOTEeKaLWmMn Yepes Kaxabin

anop BbINPSAMUTENBHOrO MOCTa:
la =0,5C IH,

roe lg - Tok vepes amon, amnep ; I|H - MakcumanbHbIM TOK Harpysku, A; C -
KO3 PMUNEHT, 3aBUCALLMIA OT TOKa HArpy3kmn n onpeaensiemMbii n3 tabnuubi 1.

[anee nogcuuTbiBalOT obpaTHOe HanpshkeHwe, KoTopoe OyaeT NpunoXeHo K
Kaxkgomy avony BbINpssMUTENS:

Uobp = 1,5UH

roe Uo6p - obpaTtHoe HanpsxkeHue, B; UH - HanpsbkeHne Ha Harpyske, B.

Tenepb Hago BbIGpaTb AnOAbl, Y KOTOPbIX 3HAYEHUS BbIMPSIMIIEHHOrO TOKa W
AONYCTUMOro  oBpaTHOroO  HanpsPkeHWst paBHbl UMM NPEBBLIAKT  MOJSTyYEHHbIE,
paccynTaHHble Bamun, pacyeTHble 3HaveHus. B 3aknioyeHne MOXHO onpefennTtb eMKOCTb
KOHZeHcaTopa unbTpa:

C3=3200 IH / UHKn

roe Co - eMKocTb KOHOeHcaTopa punbTpa, MK®P; IH -MakcMmarnbHbIN TOK Harpysku.
A: UH - HanpsbkeHuMe Ha Harpyske, B: Kn - koapduumeHT nynbcaumin BbINPSAMIIEHHOMO
HanpsbkeHust  (OTHOLWIEHME aMMAUTYOHOrO  3HAYeHUs MepeMEeHHOW COCTaBnsLen
yactoton 100 'y Ha BbIXOAE BBINPAMUTENS K CpeaHeMy 3HA4YeHU BbIMPSMIIEHHOIO
HanpsHKeHus).

KoacbdpuumeHT nynbcauumn BbIOMPaOT CaMOCTOATENbHO B 3aBUCUMOCTU  OT
npegnonaraeMon Harpysku, [Joryckawwen nuTaHue MNOCTOSAHHbIM TOKOM  BMOJSIHE
onpeaeneHHon «4uctotbl». K npumepy, Ana nutaHus manorabapuTHbIX TPaH3UCTOPHbIX
pagvonpuMEMHMKOB W MarHUTOOHOB  KO3(PPUUMEHT nynbcauum  BbINPAMIAEHHOMO
HanpsbkeHns moxeT gocturate 10°3...102, ycunuTenei pagmo U NPOMEXYTOYHON YacToTbl
- 10*%....10°3 npeaBapuTenbHbIX KackagoB yCUNUTENen 3BYKOBOM YacTOTbl 1 MUKPOMOHHbIX
ycunutenen - 10°..10% B panbHeiwem, korga Bbl 6yaete cTpouTb NoaoGHblE
BbIMPSMUTENM € nocnegyowen crabunusaumen  BbINPSMIIEHHOIO  HanNpshKeHUus
TPaH3UCTOPHLIM CTabunM3aTopoM, pacyYEeTHY) €MKOCTb (UIbTPYIOLEro KoHAeHcaTopa

MOXHO 6yaeT ymeHbwnTb B 5...10 pas.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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ONEKTPOPAOVNOHABUIALIM CYOB 1

Cnepgyrowmi atan - 3To pacyeT TpaHcopmaTopa NUTaHus.

[aHHble Ha Hero y Bac yXe ecTb - HeobXoAMMmoe HanpsXKeHWe Ha BTOPUYHOW
obmoTtke (Un) n MakcumanbHbll TOK Harpy3km ( | n ). 3gecb Toxe cyuwecTtsyeT
onpegeneHHas nocrnegoBaTenbHOCTbL pacyeta. CHavana onpegensaioT MakcumarnbHoe
3HayeHue ToKa, NpoTeKaloLWwero Yepes BTOPUYHY0 OOMOTKY:

In=1,5IH

rae | 1 - TOK 4yepe3 OOMOTKY || TpaHccopmaTtopa, A; IH -MakcumarnbHbI TOK
Harpysku, A.

[anee onpegenstoT MOLWHOCTb, NOTpebnsemylo BbINPAMUTENEM OT BTOPUYHOW

0BbMOTKM TpaHcopmaTopa:

Pu =Un lu,
rae Pu - makcnmanbsHasi MOLWHOCTbL, NoTpebnaemas ot BTOpudHon obmoTku, BT; Uy -
HanpskeHne Ha BTOpu4yHOW obmoTke. B; |1 - MakcumanbHbIi TOK 4Yepe3 BTOPUYHYIO
obmoTKy, A.

3aTeM noacyUTbIBaOT MOLLHOCTL TpaHcdopmaTtopa:
Pwp-1,25 P
roe Prp -mMowHoOCTb TpaHcdopmaTopa, BT, Pi - makcumanbHas MOLLHOCTb,
notpebnsaemas OT BTOpPMYHOM OOMOTKM TpaHcdopmartopa, BT. Ecnm umsrotaBnmsatoTt
TpaHcopMaTop C HECKOSIbKUMW BTOPUYHBIMM OOMOTKaMu, TO CHadana noACYMTbIBAOT
MaKCUMarnbHY0 MOLLHOCTb, NOTPebnseMyro OT Kaxaow BTOPUYHOM OOMOTKM, MOTOM MX
CYMMapHY MOLLHOCTb, @ 3aTEM 1 MOLLHOCTb Camoro TpaHcgopmaTopa.
Tenepb MOXHO NOACYMTATb TOK, NPOTEKAOLWNIN Yepes NepBuYHy0 OOMOTKY:
h= PTp/UI,
raoe li, - Tok Yepes obmoTky |, A; PTp - nogcumMtaHHasi MOLWHOCTb TpaHcopmaTopa,
BT: Ui - HanpskeHne Ha nepBuMYHOM 0OMOTKe TpaHchopmaTopa (ceTeBoe HanpshkeHune),
lMocne aToro paccunTbiBalOT HeobxoouMmylo nnowadb CeyvyeHus cepaedHuka
MarHutonpoBogja:
S=13Pmp
rme S - cedyeHMe cepaeyHuMKa MarHutonposoda, cm?, Pmp - MOLWHOCTb
TpaHcopmaTtopa, BT.
OnpegensioT YMCNo BUTKOB NEPBUYHON (CETEBON) OBMOTKMU:
W =50U1/S,

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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ONEKTPOPAOVNOHABUIALIM CYOB 1

rae Wi - yucno ButkoB obmoTtku; Ui - HanpsbkeHne Ha nepBudHon obmoTke B; S -
ceyeHue cepaeyHrKka MarHuTonpoBoaa, CMm2,

MoacunTbIBaOT YMCNO BUTKOB BTOPUYHON OOMOTKM:

Wi = 55Ui/S.

Foe Wi - unucno BUTKOB BTOpUYHOM 0BMOTKM; Ui - HanpsbkeHne Ha BTOPUYHOWN
obmoTke. B; S - ceyeHne marHuTonposoga, cm2.

B 3akntoueHune onpegensaioT guameTp nposoga 06MOTOK:

d=0,021

roe d - gnameTtp npoBoada, MM; | - Tok yepe3d obmoTky, MA. VHorga awnametp

nposoga ygobHee BbibpaTtb no Tabnuue 2.

Tabnuua 2

losw, MA |25 [25...60 160...100 |100...160 |160...250 |250...400 |400...700 |700...1000
d, Mm 0,1 |0,15 0,2 0,25 0,3 0,4 0,5 0,6
Mo nony4YyeHHbIM AaHHBIM MOXHO noadupaTb NOAXOAsiee Xeneso U npoBod U

na3rotaenueaTb TpaHchopmatop. MNpaBaa, HeNULWHE CHavana NPUKNHYTb, Pa3MecTUTCs nn
BeCb MPOBOA Ha Kapkace Oyagyuiero TpaHcgopmartopa npu AaHHbix LW - obpasHbix
nracTuHax

- BeAb OOHOTUMHbIE (MO LWUMPMHE CpeaHEN YacTu) NNacTuHbl UMET HEOOVMHAKOBYHO
nnowaab OkHa. [Ona npubnuManTenbHOW OLEHKM [OCTAaTOYHO MOACYUTAHHYK paHee
MOLLHOCTb TpaHcdopmaTopa PTp yMHOXUTb Ha 50 U CpaBHUTb MOSYYEHHbIN pesynbTaTt
(3TO HeobxogMmas nnowiagb OKHa B MM2) C U3MEPEHHOW MNOWAaAbl OKHA UMEIOLNXCSH
nnactuH. MNpu BbIbOpe cepaeyvHMka MarHMTonpoBoAa creayeT NpUAEPXKMBATLCA U elle
OAHOro Npasuna

- OTHOLUEHWE LUMPUHBI CPeAHEN YacTn cepaeyvHnka K TonwmHe Habopa (OTHoLWweHne

CTOPOH cepaeyHnKka) 4OSMKHO ObITb B Npegenax 1...2.

Bonpochki 0111 caMOKOHMPOIs:

HasoBuTe Ha3Ha4yeHne n TUMbl CXeM BbINPSIMIEHNS.

HasoBuTe hakTopbl, OT KOTOPbIX 3aBUCUT BbIOOP TUNA CXEMbI BbINPSMIEHUS.
KakoBa ponb MmarHuTonpoBoaa B TpaHcdopmaTope?

OT yero 3aBMCUT BbIGOP OMOLOB B CXEME BbINPAMIIEHNA?

HasoBuTe napameTpbl TpaHcopmMaTopa, Ux OU3NYEeCKUin CMbICT.

S o A

Kak onpenenntb notepu B TpaHcgopmaTope?

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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ONEKTPOPAOVNOHABUIALIM CYOB 1

CamocTosiTenbHas pa6orta Ne3 UMnynbCHble UCTOMHUKN NUTaHUA

Llenb pabomoi:

l/I3yqu|/|e MCTOYHUKOB NMUTAHNA KOMMblOTEPA.

BbinonHeHue pabomsi

1. N3yunTb cxembl NOCTPOEHNA NCTOYHMKOB MUTaHUSA KOMMbOTEpa.

2. [No3HaKkoMUTbCA C cocTaBHbIMU YacTamu MBI

3. N3yunTb pacnonoxeHne OCHOBHbIX AeTanen Ha nnarte 6roka nuTaHus.

4. PaccMoTpeTb Ha3HayYeHne BbIXOAHbIX NMPOBOAHMKOB, CBSI3aB CUX LIBETOM.

5. B KOHCNEeKTe n3o06pa3nTb YNPOLLEHHYHO CXEMY UCTOYHMKA MNUTaHUSA KOMMbKOTEPA,

OTMETUTb Ha3HayeHne 6IIoKoB.

CodepxxaHue mamepuana

1. UmnynbCHble 610KM NUTaHUS.

MBI 6bITOBbIX KOMMLIOTEPOB paccyuTaHbl Ha paboTy oT ceTm ofHogasHoro
nepemeHHoro Toka (110/230B, 60 'y — umnopTHble, 127/220B, 50 'y, — oTe4YeCTBEHHOro
npounasoncTea). MNockonbky ceTb 220B, 50 Ny B Poccum obienpuHaTa, npobnemsl Bbibopa
Grnoka Ha Hy>XHOe CeTeBOe HarnpsiKeHue He CyLLeCcTByeT.

HyxHO nuwb ybeamTbCsi, YTO NepeknYaTenb CEeTEBOro HanpshkeHust Ha OGroke

(ecnv oH nmeeTcA) yctaHoBmeH B nonoxeHue 220 nnu 230 B.
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OTtcyTcTBME nNepeknoyaTens roBoput O Tom, 4Tto 6nok cnocobeH pabotatb B

0603HaYeHHOM Ha €ero I3TUKETKe MWHTepBane CeTeBblX HanpsbkeHun 6e3 kakux-nmbo

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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ONEKTPOPAOVNOHABUIALIM CYOB 1

nepekntoyeHnin. MBI, paccuntanHble Ha YacTtoTy 60 My, 6e3ynpedHo paboTtatoT B cetn 50
.

K cuctemHbiMm nnatam copmata AT MBI nogkntovatoT ABYMS XKryTamu NpoBOAOB C
po3eTkamu P8 n P9, nokasaHHbIMW Ha puc. 1 (BUA CO CTOPOHBI rHe3n).

YKkasaHHble B ckoOKax LBeTa NpOBOAOB CTaHAAPTHbl, XOTS HE BCE MU3roTOBUTENMN
MBI nx ctporo cobntogator.

UTOoGbl NpaBWiIbBHO COPUEHTMPOBATbL PO3ETKM MNpPU  MOAKMAYEHUN K BUIKaM
CUCTEMHOW NnaTbl, CyLWeCTBYET NPOCTOE NpaBusio: YeTblipe YepHblx nposoda (uenbs GND),
nogxogswue K obenm poseTkam, JOSMKHbI ObITb pacnonoXeHbl PAOOM.

OcHOBHble LenM nNUTaHUs CUCTEMHbIX NnaT dopmata ATX cocpeaoTouveHbl B
pa3bemMe, nokaszaHHOM Ha puc. 2. Kak n B npegpiayLliemM criyqyae, Bu CO CTOPOHbI rHe3

PO3ETKM.

+3,3 B (opaHxenbii) +3,3 B (opaHxesniil)
+3,3 B (opaHmeBLid) =12 B (cuHmid)
COM (YepHuid) COM {4epHbIR)
+5 B (kpacHoiif) PS-ON (aeneHbii)
COM (YepHuIi) “
+5 B (KpacHbii) COM (yepHuii)
COM (4epHbiit)
PW-OK (cepuiit) -5 B (benwit)
+5VSB (nypnypHutid) +5 B (kpacHii)
+12 B (®enToid) +5 B (KpacHii)

Puc.2

MBI atoro dopmaTta MMelT BXOL AUCTAHUMOHHOrO ynpasneHus (uenb PS-ON),
npu coeguHeHun kKotoporo ¢ obwmm nposogom (uensto COM — “"common”,
akBmBaneHToM GND) BKrtoYeHHBIN B ceTb 60K Ha4YnHaeT paboTaThb.

Ecnn yenb PS-ON—COM pa3sopBaHa, HanpshkeHusa Ha Bbixogax MBI oTcyTCcTBYIOT,
3a uckrnoyeHnem "gexypHoix" +5 B B uenu +5VSB.

B aTtom pexnme notpebnsaemas oT CETU MOLLHOCTb OYE€Hb HE3HAYUTENbHA.

MBI dopmata ATX ObiBaloT cHabXeHbl OOMOMHUTENTbHOM BbIXOAHOW PO3ETKOMW,

nokasaHHoW Ha puc. 3. HasHayeHue ee uenen cnegyroulee:

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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> FanM — BbIXO[, AaTyuka CKOPOCTW BpaLleHUs BEHTURSATOpa, oXnaxJatoLllero
MBI (aBa nmnynbca Ha oanH 060poT);

> FanC — ananorosbi (0...12B) Bxoag ynpaBneHWss CKOPOCTbIO BpaLLeHUs 3TOro
BeHTUNsATOpa. Ecnn 3TOT BXOA4 OTKMAOYEH OT BHELWHUX LEenen unm Ha Hero nopaHo
NnocTosiHHOe HanpsikeHne 6onee 10B, npons3BoaMTENBHOCTbL BEHTUNATOPA MakCUMMarnbHa;

> 3.3V Sense — Bxo4 curHana obpaTHOW CBSA3W cTabunmusaTtopa HanpsKeHus
+3,3B. Ero coeanHsitloT oTAenbHbIM NPOBOAOM HEMNOCPEACTBEHHO C BbIBOAAMW MUTAHUSA
MUKPOCXEM Ha CUCTEMHOM nMnate, 4YTO MO3BOMSIET CKOMMEHCMpoBaTb MNageHue
HanpshKeHUst Ha nogsoswmx nposogax. Ecnu gononHuTenbHas pos3eTka OTCYTCTBYeT,
3Ta uenb GbiBaeT BbiBeAeHa Ha rHe340 11 OCHOBHOM pO3eTkM (CM. puc. 2);

> 1394R — MMWHYC M30MMPOBAHHOrO OT 06LLero NpoBoAa MUCTOYHMKA HaMpsiKeHus
8...48B gns nutaHnsa uenen nHtepdgenca IEEE-1394;

> 1394V — nnoc TOro e NCTOYHUKA.

MBI nwboro ¢opmata obsAszatenbHO cHabXarT HECKONbKMMM po3eTkaMn Onsi

NMMTaHnA OUCKOBOOOB N HEKOTOPbIX APYrnX I'IepM(beleVlelX yCTpOVICTB KOMMblOTEpPAa.

FanM 1 4 1394V
(Genuil) 5 ot (6eno-kpacuiii)
FanC o0 1394R
(Geno-cuHuit) {Beno-epHiii)
Folle)
3,3V Sense 8
{Geno-kopMyHeBLIA)
Puc.3.

Kaxgbin "komnbtoTepHbin" MBI BbigaeT nornyeckuin curHan, HasbiBaembin P. G.
(Power Good) B 6nokax AT unn PW-OK (Power OK) B 6nokax ATX, BbICOKMI ypPOBEHb
KOTOPOro CBUAETENbLCTBYET, YTO BCE BbIXOAHbIE HAMPSHKEHUS HAXOAATCA B AOMNYCTUMbIX
npegenax. Ha "maTepuHcKkoW" nnate KoMnbkoTepa 3TOT CUrHam yyacTByeT B
dopmmnpoBaHun curHana cuctemHoro cbpoca (Reset). NMocne BkntoyeHnss MBI ypoBeHb
curHana PG. (PW-OK) HekoTopoe Bpemsi OCTaeTcss HU3KuM, 3anpewasa paboTty
npoueccopa, rnoka B Lensx NMTaHna He 3aBepLuaTcs nepexoiHble npouecchbl.

Mpw OTKOYEHMM CETEBOrO HAMNPSXKEHUS U BHE3AMHO BO3HUKLLEN HEUCNPABHOCTU
MBI nornyeckun yposeHb curHana P. G. (PW-OK) nsmeHsetca npexae, 4em BbIXOOHblE

HanpsaxeHund 6noka ynagyt Huxe a[onyctumbiX 3Ha4YeHUn. ITO BbI3bIBAET OCTaHOBKY
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npoueccopa, nNpefoTBpallaeT WUCKaXeHWe AaHHbIX, XPaHAWUXcA B NamaTtn, U gpyrve
HeoOpaTMMmble onepaumn.

BsanmosameHsiemocTb MBI MOXHO OLeHUTb NO CneayoLwmnuM KpUTEPUAM.

Yuncno BbIXogHbIX HanpsbkeHun ana nutanmsa IBM PC dopmata AT gomkHoO GbiTb
He MeHee yeTbipex (+12 B, +5 B, -5 B u -12B). MakcumarnbHblii 1 MUHMMAIbHbIN
BbIXOAHbIE TOKM pernameHTUpyoT OTAeNbHO ANs KaXaoro kaHana. Nx obblYHble 3HaYeHus
ANA UCTOYHMKOB PasfMYHON MOLLHOCTU npuBedeHbl B Tabn. 1. KomnbioTepam cgopmaTta
ATX gononHuTteneHo Heobxoanmbl +3,3 B 1 HeEKOTOpble Apyrne HanpskeHnsa (0 HUX BbIIo

CKasaHo BbiLLe).

MuHMMANLHEIR B MAKCHMANBHLIR TOK, A
Hanpn: GHue, npu mowHocT Gnoka, Br
65 90 150 200 230 250
+12 05.18 | 05..18 05.6 2.8 2.9 2.95
+5 2.9 3.13 3...15 5..20 5...23 5...25
-5 0.03 0..03 0...05 0...05 0...0,5 0..05
-12 0...03 0...0,3 0...05 0..05 0..05 0..0,5
Tabnuuya 1

YyTtuTe, YTO HOpMmarnbHaa paboTa 65ioka Npy Harpyske MeHblle MUHUMAanbHOW He
rapaHTMpOBaHa, a MHor4a Takon PeXmnm NPoCTo OMnaceH.

Moatomy Bkntovate UBI 6e3 Harpyskm B ceTb (Hanpumep, AnNs NpPOBEPKU) He
pekomMmeHayeTcs.

MowHocTe 6noka nuTaHmsa (CymmapHasi No BCEM BbIXOOHbLIM HarnpsbKeHWam) B
NMOSTHOCTBbIO YKOMIMSEKTOBAHHOM nNepudepuiiHbiMn ycTponctBammu GbitoBoM K gormkHa
ObITb He MeHee 200 Br.

MpakTnyeckn Heobxoammo umeTtb 230...250 BT, a npu ycTtaHOBKE AOMNOMHUTENBHbIX
"BuHYecTepoB" n npuesogoB CD-ROM moxeT notpeboBaTtbesa u 6onbLue.

Cboun B

anekTpoaBuraTenen ynoMsiHyTbIX YCTPOMCTB, HEPEAKO CBsi3aHbl UMEHHO C MNeperpysKom

pabote [1K, 0COGEHHO BO3HUKAKOWMNE B MOMEHTbl BKIHOYEHUS

6rnoka nutaHus. KomnbloTepbl, UCnonb3yemMble B Ka4yecTBe CepBepoB MHAOPMALMOHHbIX
ceten, notpebnsaT go 350 BTt. UBI Hebonbwon mowHocTn (40... 160 BT) npumeHsoT B
cneunanuavpoBaHHbIX, Hanpumep,

ynpasnawwmx KomMmnboTEepax C orpaHN4eHHbIM

Habopom nepudepun.
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O6bewm, 3aHMmaembin MBI, o6bIMHO pacTeT 3a cyeT yBeNnU4eHus ero ASiMHbl B
CTOpPOHY nepegHen naHenu K. YcTaHOBOYHbIE pa3mepbl M TOYKU KpenneHusa Oroka B
Koprnyce KOMMblOTEpPa OCTalTCA HeuaMeHHbiMK. [loaTomy nwbon (3a peoknumm
NCKItOYEeHNaMN) 6NoK yaacTcst yCTaHOBUTbL HA MECTO OTKa3aBLUEro.

OcHoBon 6GonblmHcTBa MBI CnyXnt OBYXTaKTHbIA MOAYyMOCTOBOM WHBEPTOP,
paboTaloWnin Ha YacToTe B HECKONbKO [OeCATKOB kunorepu. HanpskeHue nutaHus
nHeeptopa (npubnuautensHo 300 B) -BbiNpsAMAEHHOE W CIMaXeHHOe CeTeBOe.
CobCcTBEHHO WHBEPTOP COCTOUT U3 y3na YynpaBneHus (reHepartopa WMMNYrbCOB C
NPOMEXYTOYHbIM KackagoM YCUNEHNSA MOLLHOCTU) Y MOLLIHOTO BbIXOLAHOIO Kackaga.

MocnegHUn Harpy>XeH Ha BbICOKOYACTOTHbLIN CMNOBOU TpaHcdopmMaTop. BeixoaHble
HaNpsKeHWs1 MOoMy4aloT C MNOMOLLBK BbINPAMUTENEN, MNOAKMIOYEHHbLIX K BTOPUYHbLIM
obmoTkam 9aToro TpaHcdopmaTtopa. Crabunusauus HanpsbkeHWn npousBOAUTCA  C
NOMOLLBK  LUMPOTHO-UMNyNbCcHOM  Mmoaynduun  (LUMM)  wumnynbcoB, reHepupyeMbix
nHBepTopoM. OB6bIYHO cTabunuanpytowen OC oxBadeH NULb OAWH BbIXOOQHOW KaHar, Kak
npasusio, +5 unu +3,3 B. B pesynbtate HanpsKeHUs Ha ApYrux BbIXo4ax He 3aBUCAT OT
HanpskeHUst B CeTU, HO OCTalTCs MNOABEPXKEHHbIMU BAUSHUIO Harpyskn. WHorga wmx

AOMNOSHUTENBHO CTAabUNN3MPYIOT C MOMOLLbIO 0ObIYHBIX MUKPOCXEM-CTabUNIN3aToOPOB.

KoHmporbHble 80rpocsi:

1. HasHayeHune nueeptopa B NBIM?

2. Kak obecneumBaeTcs ctabmunmnsaumns BbIXOAHbIX HanpskeHun B UBIM?

3. Mouemy Bkntovate UBIT 6e3 Harpy3km B ceTb (Hanpumep, AnNs NPOBEPKU) He
pekomeHayeTcs?

4. Kakue npoueccbl npoucxoadatr B Onoke nutaHus nNpu OTKITHOYEHUM CETEBOrO
HaNpPsHKeHUs1 U BHE3anHO BO3HUKLLEN HEUCNPABHOCTN?

5. MNMouemy nocne BkntoyeHna WBI1 yposeHb curHana PG. (PW-OK) HekoTopoe

BpeMs (Kakoe?) ocTaeTcs HU3KNUM?

2. CeTeBOM BbINPAMUTENb.
B 6onbluMHCTBE criyyaeB 3TOT y3en BbINOMHAT MO cxeMe, Nogo6HOM NokasaHHOM
Ha puc. 1, pasnuuuMa nNUWb B Tune BbinpsaMuTenbHoro mocta VD1 u Gonbwem wunu

MeHbLLUEM 4Yucne 3aluTHbIX N NpeaoxXpaHUTeribHbIX 31TEMEHTOB.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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Puc. 1, CeTeBou BbINpaMnUTesb.

MHorga mocT cobpaH 13 OTAeNbHbIX 4MOO0B.

Mpn pasoMKHYTOM BbIKNtoYaTene S1, YTo COOTBETCTBYET NUTaHMIO Brioka OT CeTu
220...230B, BbINpsMUTENb — MOCTOBOM, HanpsbkeHWe Ha ero Bbixoge (COeAMHEHHbIX
nocnegoBaTenbHO kKoHAaeHcaTopax C4, C5) 6nuako K amnnnTyge ceTeBoro.

Mpw nutannm ot cetn 110... 127B, 3aMKHYB KOHTaKTbl BblKIovaTens, npespawatoT
YCTPOWCTBO B BbINPSMUTENb C YABOEHUEM HaMNPsHKEHWUs U MOSlydaloT Ha ero BbIXoae
NOCTOSIHHOE HanpshkeHune, BaBoe bonbluee amnnmTyabl CETEBOrO.

MogobHoe nepekntoyeHne npegycmatpusatoT B WBI, ctabunusaTtopbl, KOTOPbIX
YyOEPXKUBAIKOT BbIXOAHbIE HaMNpPsKeHWUst B OOMNYCTMMbIX npegenax nuwb npu OTKNOHEHWUU
ceteBoro Ha +20 %. Bnokn c 6onee adhekTMBHOM cTabunusaumen cnocobHbl paboTatb
npu nobom ceTeBOM HanpsikeHun (kak npasuno, ot 90 oo 260B) 6e3 nepekntoyeHums.

Pesnctopbl R1, R4 wn R5 npegHasHayeHbl Ans paspsgknm  KOHOEHcaTopoB
BbINPSIMUTENS NOCMe ero OTKMYeHust oT cetu, a R4 n R 5, kpome TOro, BblpaBHUBAIOT
HanpsbkeHnst Ha KoHngeHcatopax C4 wn C5. Tepmopesuctop R2 ¢ oTpuuatenbHbiM
TemnepaTtypHbiM KOI(MIUUNEHTOM OrpaHnymBaeT amnnutygy 6pocka Toka 3apsaku
KoHgoeHcaTtopoB C4, C5 B MOMeEHT BkMw4yeHuss Onoka. 3atem B pesynbraTe
camopasorpeBa ero ConpoTMBIEHWE MNafdaeT, U OH MPaKTUYEeCKN He BnusieT Ha paboTty
BbINPSAMUTENS.

Bapuctop R3 ¢ knaccuumkaumoHHbIM HanpskeHMem ©Oonblue MaKCUManbHOM
aMnNuTyabl CEeTEBOro 3awmuaeT oT BblbpocoB nocnegHero. K coxaneHuto, aToT BapmucTop
BecrnoneseH npu criydanHoM BKITHOMEHUWN Brioka C 3aMKHYTbIM BblknoyaTernem S1 B ceTb
220 B. Ot T1axenbix nocneacTBMi 3TOro crnacaeT 3ameHa pesuctopoB R4, R5

BapucTopamn C KnaccudukaumoHHbeiM HanpsbkeHmem 180...220 B, npobon KOTopbIX
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Bne4yeTr 3a cobon cropaHue nnaekon BcTaBkm FU1. NHorga BapucTtopbl MoAkmovaroT
napannernbHO yka3aHHbIM Pe3McTopam UNun TONbKO OAHOMY U3 HUX.

KongeHcatopbl C1—C3 u aByxoOMOTOYHbIM gpoccenb L1 obpasyT unbTp,
3alMLLaloWNA  KOMNBbIOTEP OT MPOHUKHOBEHUSA MOMEX U3 CeTu, a CeTb — OT MOMEX,
co3gaBaeMbix koMnbloTepoM. Yepes koHgeHcaTtopbl C1 n C3 kopnyc kKomnbloTepa CBA3aH
no nepeMeHHOMY TOKY C NpoBOJaMM CETU.

MoaToMy HanpspkeHne NPUKOCHOBEHUS K He3a3eMSIeHHOMY KOMMbITepYy MOXeT
AocTuratb MOSIOBUHbI CETEBOro. JATO He OnacHO [N >KU3HW, TaK KakK peakTUBHOe
COMpOTUBIIEHNE KOHAEHCATOPOB LOCTAaTOYHO BEMKO, HO HEPEAKO NPUBOAUT K BbIXOQy U3
CTPOSi UHTEPMENCHBIX Lener B MOMEHT MOAKIMIOYEHUS K KOMMbIOTEPY MepnudepuinHbIX

YCTPOWCTB.

KOHTpOnbHbIE BONPOCHI:

—

. HasHaueHune pesnctopa R1?

. HasHauyeHue pesnctopos R4 n R5?

. HazHaueHune koHgeHcaTtopoB C1—C3?

. O6bsacHUTE ponb Tepmopesnctopa R2 npu pabote UBI.

. OB6bsacHUTe ponb ABYX0bMOTOYHOro apoccens L1.

3. MowWHbIN Kackag nHeepTopa.

MmMnynbcbl, COpMUPOBaHHbLIE Y3IIOM YrpaBneHud, 4yepes TpaHcgopmaTop T1
noctynatwT Ha 6a3bl TpaHauctopoB VT1 n VT2, nooyepeaHo oTkpbiBaa ux. Auogbl VD4,
VD5 3awmuaoT TpaH3nMCcTopbl OT HanpskeHus obpaTHon nonspHocTn. KoHgeHcaTopbl C6

n C7 cootBetcTBytoT C4 n C5 B Buinpssmutene (cm. puc.1).
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HanpsbkeHns BTOpPUYHBLIX OOMOTOK TpaHcdopmaTopa T2 BbINPAMAAT 4N
nonyyeHmst BoixogHbiX. OanH na soinpamutenen (VD6, VD7 ¢ dunbtpom L1C5) nokasaH
Ha cxeme.

BonbwnHcTBO MOLWHbIX KackagoB WBIT oTtnnyaTcsa OT pacCMOTPEHHOro nuilb
TMNaMu TPaH3UCTOPOB, KOTOpble MOryT OblTb, Hanpumep, NONEeBbIMU UMW coaepXaTb
BCTPOEHHbIE 3alunTHble anoabl. CyllecTByeT HECKONMbKO BapMaHTOB UCMONHEHMS Ba30BbIX
uenen (gns GunNonapHbIX) MNK Lenen 3aTteopa (4519 NOoNeBbIX TPAH3UCTOPOB) C Pa3HbIM
YUCIOM, HOMUHaNaMM U Cxemamu BKIOYEHNS aneMeHToB. Hanpumep, pesnctopbl R4, R6
MOryT ObiTb NOAKMIOYEHbI HENOCPEACTBEHHO K Ga3aM COOTBETCTBYHOLMX TPaH3MCTOPOB.
Ha puc. 2 nokasaHa yactb cxeMbl pacnpocTtpaHeHHoro MBI GT-150W.

B ycTtaHoBMBLUEMCSH peXxume y3en yrnpaBrieHns WUHBEPTOPOM MUTAKT BbIXOOHbLIM
HanpsbkeHnem VIBI, HO B MOMEHT BKINIOYEHUSA OHO OTCYTCTBYET.

CyuwecTBylOT [OBa OCHOBHbIX cnocoba nonyynTb Heobxoammoe pAns nycka

WHBEPTOPA HaNpsXXeHNe NUTaHusS.
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MepBbIi N3 HUX peann3oBaH B paccmMaTpMBaeMon cxeme (puc. 2).

Cpasy nocne BkniodeHuss 6rioka BbINPSIMIIEHHOE CeTeBOEe HarnpskeHue noctynaet
yepe3 pe3anctusBHbli genutens R3—R6 B 6asoBble uenu TpaHauctopos VT1 u VT2,
npuoTKpbIBasa ux, npudem guoabl VD1 n VD2 npepoTepawiatoT WYHTUPOBAHUE Yy4aCTKOB
6asza—amunTTep TpaHauctopos obmoTkamu Il u Il TpaHcdopmaTtopa T1.

B aT10 xe Bpemsi npoucxogut 3apsgka konHgeHcatopos C4, C6 n C7, npuyem TOK
3apsgkm koHaeHcatopa C4, npotekas no obmoTtke | TpaHcdopmaTtopa T2 n no 4actu
obmoTkum |l TpaHcdopmaTtopa T1, HaBoguT B obmoTkax Il u Il nocnegHero HanpsixkeHue,
OTKpbIBaloLLEee OOANH N3 TPAH3MCTOPOB U 3aKpblBatoLLiee ApYroun.

Kakon 13 TpaH3MCTOPOB 3aKpOeTCs, a KakoM — OTKPOETCH, 3aBUCUT OT aCUMMETPUN
XapaKTepUCTUK 3NIEMEHTOB Kackaaa.

B pesynbTtate gencteusa nonoxmtensHon OC npouecc npoTekaeT naBMHOobpasHo,
a HaBeaeHHbI B obmoTke || TpaHcdopmaTopa T2 umnynsc Yepe3 oanH ua anogos VDG,
VD7, pesnctop R9 u pgumog VD3 3apskaeT koHaeHcatop C3 [0  HanpshkeHus,
AO0CTaToOYHOro Asnis Havana paboTsl yana ynpasneHus. B ganbHenwemM oH nuTaeTcs no Toun
Xe uenn, a BbinpaMneHHoe auogamm VD6, VD7 HanpspkeHue nocne criaxumBaHus
dunbTpom L1C5 noctynaet Ha Bbixoa+12B UBIT.

BapuaHT uenen HavanbHOro 3anycka, ucnonb3oBaHHbii B MBI LPS-02-150XT,
OTNNYaETCS TOMbKO TEM, YTO HaMNpsXKeHWe Ha AenuTenb, aHanormyHbin R3—R6 (puc. 5),
nogarT OT OTAESIbHOro OAHOMOSTYNEePUOLHOrO BbIMPSMUTENS CETEBOr0 HanpsKeHus C
KoHOeHcaTopoM dounbTpa HebonbLIoW eMKoCcTU. B pesynbTate TpaH3UCTOpblI MHBEpPTOpA
NMPUOTKPbLIBAIOTCA  paHblue, YeM 3apsasTcs  KOHOeHcaTopbl  (unbTpa OCHOBHOMO

Boinpsimutens (C6, C7, cm. puc. 2), yto obecneunBaet 6onee yBepeHHbIN 3anyck.

Kuenn+12 B

T1
VD 1-VD4 VDS

THN4002 KU408

MutaHue yana
ynpaenesun

K ceTn

C1
::+4?ﬂ MK =
« 16 B

Pwuc.3.
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ONEKTPOPAOVNOHABUIALIM CYOB 1

BTopoi cnocob nuTaHus y3na ynpaBrieHuss BO BpeMsi Mycka npegycmartpuBaeT
HanuMyme cneynanbHOro MnoHWXKalwLWwero TpaHcopmaTopa HeBOMbLWON MOLHOCTU C
BbINpsIMUTENEM, KaK NoKa3aHo Ha cxeme puc. 3, npumeHeHHoun B VIBIM PS-200B.

Yncno BUTKOB BTOPMYHOM OOMOTKM TpaHcdopmatopa BbibpaHO Takmm obGpasom,
4YTOObI BbINPSIMIEHHOE HanpsikeHne Obiflo HEMHOMO MEHbLUUM BbLIXOAHOMO B KaHane +12B
©noka, HO OoCTaTOYHbIM Ans paboThl y3na yrnpasneHus.

Koraa BbixogHoe HanpsihkeHne WBI gocturaeT HommHana, anog VD5 oTkpbiBaeTcs,
anoabl mocta VD1—VD4 ocTatoTcsa 3aKkpbliTbiMM B TEYEHME BCEro nepuoga nepemMeHHoro
HanNpPsKEHUs1 U y3en ynpasfieHUs NEPEXoanT Ha NUTaHUE BbIXOAHbIM HamnpsKeHMEM
NMHBEpTOpa, He noTpebnasa 6onbLle aHeprnm oT "nyckoBoro" TpaHcdopmartopa.

B MOLLHbIX Kackagax HBEPTOPOB, 3anyckaeMblx Taknm obpa3om, He0b6XoaANMOCTb B
HayanbHOM CMeELUEeHUN Ha 6asax TPaH3MCTOPOB UM MNOSMOXUTENbHOM OOpaTHOM CBA3N
oTcyTcTByeT. MoaTtomy He TpebyeTcs pesuctopoB R3, R5, anogbl VD1, VD2 3ameHsitoT

nepemMblykamu, a o6mMoTky Il TpaHcopmaTopa T1 BbiNoNHAKT 6€3 oTBOAA (CM. puc. 2).

KoHmporsibHbIe 80MpocChi:

1. HasHavenue auopos VD4, VD5?

2. HasHaueHune koHaeHcaTopoB C6 n C77?

3. CpaBHuTEe [Ba OCHOBHbIX cnocoba mnony4yeHuss HeobGXOoAMMOro Ans nycka
NHBEPTOpPa HanpsiKeHUs NUTaHNS.

4. Tlo cxeme puc. 2 06bACHUTE hopMMpPOBaHME BLIXOQHOIO MMMyIbCa.

4. BbIxogHble BbINPSMUTESN.

Ha puc. 2 nokasaHa TunoBas cxema 4YeTblpexKaHasibHOro BbINPSMUTENBHOIO y3na
MBMN. YTtobbl He HapywaTb CUMMETPUM NepemMarHUYMBaHWA MarHMTONPOBOAA CUIIOBOrO
TpaHcdopMmaTopa BbINPAMUATENN CTPOAT TONMbKO MO  ABYXMNONYNEPUOOHLIM CXemMaw,
npu4YemM MOCTOBbIE BbIMPSAMUTENU, OJ151 KOTOPbIX XapaKTEPHbI MOBbLILLEHHbIE NOTEPU, MOYTU
He NPUMEHSIOT.

aBHas ocobeHHoOCTb BbinpsAmuTenen B WBIT — crnaxueaowme unbTpbl,

HauMHalLmMecs ¢ UHAYKTMBHOCTM (gpoccens).

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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ONEKTPOPAOVNOHABUIALIM CYOB 1

HanpsikeHne Ha Bbixoge BbINPSAMUTENS € NOAOOHBIM (OUABTPOM 3aBUCUT HE TOSbKO
OT aMnnuTyabl, HO U OT CKBaXXHOCTM (OTHOLUEHUS ONUTENbHOCTU K Nepuoay NOBTOPEHUS)
NoCTynarwLnX Ha BXo UMMNYrbCOB.

OTO [paeT BO3MOXHOCTb CTabunmMaMpoBaTb BbIXOAHOE HaMNpPsXKEHUEe, WU3MEHSS
CKBa)XHOCTb BXOAHOTO.

[MpyMmeHsiemMble BO MHOMMX [OPYrUx Criyd4asax BbIMpAMUTENW C  OUIbTpamu,
HauYMHaLWKUMNCA C KOHAeHcaTopa, nogoOHbiM CBOMCTBOM He obnagatT. [Mpouecc
N3MEHEHNSA CKBaXXHOCTU MMMYNbCOB OObIYHO HasbiBaoT LM — WnpOTHO-MMNYNbCHON
moaynsumen (aHrn. PWM — Pulse Width Modulation).

Tak Kak amnnuTyga MMMynbCcoB, MPOMOPLUMOHANbHAA HaNpPsKEHUIO B MUTAOLLEN
ceTn, Ha BXodax BCex umeromxca B 6noke BoinpsaMntTenen n3aMeHsieTcs no oguHakoBoMy
3aKkoHy, crabunmsauna ¢ nomowpbo WKMM  ogHoro w3  BbIXOAHBIX  HaNpPsHKeHUN
cTabunmanpyeT 1 BCe oCTasbHbIE.

Utobbl ycunute 9TOT  adpbdbekt, pgpoccenn cunbtpoB L1.1—L1.4 Bcex
BbINpSAMUTENEN HaMOTaHbl Ha obuwemM marHutonpoBode. MarHuTHas CBSA3b MEeXAay HUMMU
AOMNOSTHUTENBHO CUHXPOHU3UPYET MPOUCXOAdalmMe B BbINpAMUTENAX npouecchl. [Ons
npaBuiibHON paboTbl BbINpsAMUTENs ¢ L-nunbTpom HeO6X0aMMO, YTOObI TOK €ro Harpy3ku
npeBsbllLan HEKOTOPOE MUHUMArbHOE 3HAYEeHne, 3aBucsALLee OT MHOYKTUBHOCTM ApOccens
dunbTpa M YacToTbl MMMYNbLCOB. ATy Ha4YanbHYIO Harpy3ky co3gatT peanctopbl R4—R7,
NOAKMNIYEHHbIE NapannenbHO BbIXOAHLIM KOHAeHcaTopam C5—CS8.

OHun xe cnyxaT Onsi YCKOpPeHUa paspsakM KOHOEHCATOpPOB MOCHe BbIKMIOYEHUS
nen.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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SNEKTPOPAIMOHABVIALMM CYAOB 1
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Puc. 3

WHorga HanpsbkeHune -5B nonyyatoT 6€3 oTAENbHOro BbINPAMUTENS N3 HAaNPsKeHUs
-12B ¢ nomoulbo uHTerpanbHoro ctabunuaatopa cepum 7905. OTe4ecTBEHHbIE aHanorm
— Mukpocxembl KP1162EHS5A, KP1179EHO05. Tok, noTpebnaembin y3anamm KoMmnbloTepa
no aTon uenu, obbIMHO He MpeBbIaeT HECKOSIbKMX COTEeH Munnvamnep. B HekoTopbix
cnyyasix UHTerpanbHble cTabunuaaTopbl ycTaHaBnNuBalT M B Apyrmx kaHanax UBI. 3T1o
pelleHne UCKITIYaeT BNUAHNE N3MEHSIOWENCA Harpy3kn Ha BbIXOLHbIE HaMNpsXeHus, HO
cHmxkaet KIMO ©6noka m no 3TON NpPUYMHE NPUMEHSIETCA TONMBbKO B CPaBHUTENbHO
ManoMoOLLHbIX KaHanax. [pMmepomMm MOXeT CNnyXntb cxema yana Bbinpamutenen NBIMN PS-
6220C, nokasaHHas Ha puc. 2. Quoabl VD7—VD10 — 3aWnTHbIE.

Kak n B GonbwmHCTBE Apyrnx GMOKOB, 34eCb B BbiNpaAMUTENE HanpskeHus +5B
ycTaHoBneHbl anoapl ¢ 6apbepom LoTTkM (cbopka VD6), oTnuyarowmecs MeHbLUUMU, Yem
y OOblYHbIX OMOAOB NafdEHWEM HanpsKeHUss B NPSAMOM HanpaBfeHUM U BPEMEHEM
BOCCTaHOBNEeHUs obpaTtHoro conpoTtusrieHns. Ob6a aTux paktopa 6naronpusaTHbl Ons
yBenunyeHuna Kr[. K coxaneHuio, cCpaBHUTENbHO HU3Koe AonycTumoe obpaTHoe
HanpsbhkeHue He no3BosiseT npuMmeHaTb auoabl LWoTTkm u B kaHane +12B. OpgHako B

paccMaTpnBaemMomM Yy3rie 3T1a npo6nema peweHa nocnegosaTtesibHbIM coeanHeEHNEM OBYX

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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ONEKTPOPAOVNOHABUIALIM CYOB 1

BbiNpsiMuTenen: Kk 5B HepocTawwme 7B gobasnsieT BbinpsMuTENnb Ha cbopke OMOA0B
WoTTtkn VDS.

[na ycTpaHeHus onacHbIX ANS ANOO0B BbiOPOCOB HanpsiKeHUs, BO3HMKAKOLWINX B
obMoTKax TpaHccopMaTopa Ha (PpoHTax MMMyNbCOB, NPEeAYyCMOTPEHbI AeMndupytowme
uenn R1C1, R2C2, R3C3 n R4C4.

KoHmporsibHbIe 80MpocChi:

1.Mo4vemy BbIxoaHbIEe BbinpaAMUTenn B MBI CTpOAT ToNbko No ABYXNOSyNnepuoaHbIM

cxemam? OT 4ero 3aBUCUT BbIBOP CXeMbl BbINPSAMIEHNA?

2.NMoyemy crnaxuBatowme punbTpbl Beinpamutenen B UBI Bceraa HadnHaloTCs €

WHOYKTUBHOCTW (apoccens)?

3.06bAcCHUTE NpMHUMN cTabnnuaaumm BeIXOQHOro HanpsikeHns B UBIT.

5. Y3en ynpasneHus.

B 6onblmHcTBe "koMnbloTepHbIX" VMBI aTOT y3en noctpoeH Ha 6a3ze MUKPOCXEMbI
W WM M-koHTponnepa TL494CN (oTedecTBeHHbin aHanor - KP1114EY4) wnu ee
Moandukaummn. OCHOBHasi YaCTb CXeMbl NOAOHBHOro y3na — Ha puc. 6, Ha Hel nokasaHbl U

SNIEMEHTbI BHYTPEHHEIO yCTpOﬁCTBa yﬂOMﬂHyTOIZ MUNKPOCXEMBbI.

+
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eHepatop nunoobpasHoro Hanpsxenns G1 cnyxuT 3agarowum. Ero vactota

3aBMCUT OT HOMMHANOB BHelwHWX anemMeHToB R8 m C3. eHepupyemoe HanpsikeHue

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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ONEKTPOPAOVNOHABUIALIM CYOB 1

noctynaet Ha gsa komnapatopa (A3 u A4), BbIXOAHbIE UMMYNbCbl KOTOPbIX CyMMUPYET
anemeHt WJIN D1. Oanee vmnynbcbl Yepes3 anemeHTsl AJIN-HE D5 v D6 nopatot Ha

BbIXO4Hble TpaH3UCTOopbl MUkpocxemsl (V3, V4).

+12 B -
DA1 TL4B4CN T1

VD1, VD2 |
1N4148

I

Puc.2.

Mmnynbebl ¢ Bbixoga anemeHta D1 nocTynatoT Takke Ha CYETHbIN BXOL Tpurrepa
D2, n kaxgbl U3 HUX U3MEHSIET COCTOsAHNE Tpurrepa. Takum obpasom, ecnun Ha BbiBog 13
MUKPOCXEeMbl MnogaHa nor. 1 unM OH, Kak B paccMaTpMBaeMoM crlydae, OCTaBrleH
cBOOOOHBLIM, UMMYNbCLI Ha Bbixogax anemeHToB D5 n D6 yepeaytoTcs, YTO U HEOBX04MMO
AnNs ynpasreHna AOBYXTaKTHbIM WMHBepTOpoM. Ecnn mukpocxemy TL494 npumeHAOT B
OAHOTaKTHOM npeobpasoBaTerie HanpsKeHusl, BbiBo4 13 CoeANHAT ¢ 0OLWMM NPOBOAOM,
B pesynbtaTte Tpurrep D2 6onblue He ydyacTByeT B paboTe, a MMNynbCbl HA BCEX BbIXOOaX

NnoABIAKTCA OAHOBPEMEHHO.
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ONEKTPOPAOVNOHABUIALIM CYOB 1

Pwuc.3.

OnemeHT A1 — ycunutenb curHana owubkn B KOHTYpe ctabunusaunmn BbIXOOHOMO
HanpsbkeHnss MBI, 3To HanpsbkeHne (B paccmatpmBaemMom criydae — +5 B) 4yepes
pe3ncTmBHbI aenuternb R1R2 nocTtynaet Ha oguH U3 BXo4OB ycunutensa. Ha BTopom ero
BXxoge — o6OpasuoBoe HanpsbkeHune, MnofnyyYeHHOe OT BCTPOEHHOM0 B  MUKPOCXEMY

ctabunmsatopa A5 ¢ nomoLbio pe3ncTnuBHoro genutens R3—R5.

R5 15K VD3
KC3 o ’ Y =] B
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Puc.4.

HanpsibkeHne Ha Bbixoge A1, nponopumoHanbHOEe pasHOCTM BXOAHbIX, 3a4aeT nopor
cpabaTbiBaHua komnapatopa A4 u, cnegoBaTenbHO, CKBaXXHOCTb MMMYMbCOB Ha €ro
BbIxoge. Tak kak BbixogHoe HanpshkeHue MBI 3aBUCUT OT CKBaXXHOCTU (CM. BbllWE), B
3aMKHYTON CUCTEME aBTOMATUYECKM MOAOEPXKMBAETCA €ro paBeHCTBO 0OpasuoBOMy C
ydyetom koadppuumeHta geneHma R1R2. Uenb R7C2 HeobxoguMma ans yCTOMYMBOCTM
crabunusatopa. Btopon ycunutens (A2) B [AaHHOM criydae OTKNOYEn nogayen

COOTBETCTBYIOLLMX HAMPSXKEHUI HA ero BXoAbl U B paboTe He y4acTByeT.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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ONEKTPOPAOVNOHABUIALIM CYOB 1
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PyHKUMA koMnapaTopa A3 — rapaHTMpoBaTb HanuMume naysbl MeXay UMnynbcamu
Ha BbiIxoge anemeHTa D1, gaxe ecnu BbIxogHOE HanpsbkeHue ycunutens A1 BbIWO 3a
gonyctumble npegenbl. MuHumanbHbIn nopor cpabatbiBaHna A3 (npy coeguHeHuu
BbiBOAa 4 Cc obwuMm npoBoAOM) 3agaH BHYTPEHHMM WMCTOYHMKOM HanpsbkeHna GV1. C
yBENUYEHNEM HaMpshKEHUs Ha BbiBOAE 4 MUHUManbHas ANMTENbHOCTb MNay3bl pacTeT,
cnegoBaTenbHO, MakcMmanbHoe BbixogHoe HanpshkeHne VBl nagaeT.

OTUM CBOMCTBOM Mofb3yloTca Ans nnasHoro nycka WBI. [deno B ToM, 4yTO B
HadanbHbIn MOMEHT paboTbl 6Gnoka koHAeHcaTopbl (PUNLTPOB €ro BbINPAMUTENEN
NOJSTHOCTBIO Pa3psiKEHbI, YTO SKBMBANEHTHO 3aMblKaHUIO BbIXO40B Ha 0bLwwmin npoBog. yck
WHBEpPTOpa cpasy e "Ha MOSIHYK MOLHOCTE" npuBedeT K OrpoMHOW neperpyske
TPaH3UCTOPOB MOLLHOMO Kackaga M BO3MOXHOMY Bbixogy ux mn3 ctpod. Lens C1R6
obecneuvnBaeT nnaeBHbIN, 63 Neperpysok, Nyck MHBepTOpa.

B nepBbIi nocne BKIOYEHUST MOMEHT koHaeHcaTtop C1 paspsikeH, a HanpsbkeHue
Ha BbiBoge 4 DA1 6nmsko k +5B, nonyyaembim OT cTtabunusatopa AS5. OT0 rapaHTupyeT
naysy MakCUMarbHO BO3MOXHOW ANUTENbHOCTW, BMNMOTb O TMOMHOr0 OTCYTCTBUSA
UMNYNbCOB Ha BbIXOAe MukpocxeMbl. 1o mepe 3apsgkm koHgeHcatopa C1 uepes

pe3ncrTop R6 HanpdaXxXeHmne Ha BbiBOOe 4 YMEeHbLIaeTCHd, a C HUM U OJINTEJNIbHOCTb Nay3bil.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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MO-11 02 03-OM.09.CP NCTOYHUKN MNTAHNA CYOOBOW AMMNAPATYPbI PAOVUOCBSA3N U C.32/5

ONEKTPOPAOVNOHABUIALIM CYOB 1
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OpaHoBpeMeHHO pacTeT BbixogHoe HanpsihkeHne VBI. Tak npogomkaeTtcs, noka oHO
He npubnunanTcs kK 06pasLoBOMY N HE BCTYNUT B AENCTBME cTabunmanpytowasi obpaTtHas
cBa3b. [JanbHenwas 3apsagka koHgeHcatopa C1 Ha npoueccel B VBl He BnnseT. Tak kak
nepen kaxgbim BkntodeHnem Bl koHgeHcaTop C1 gormkeH ObiTb MONMHOCTBIO PaspsikeH,
BO MHOMMX Crny4asax npegycmaTpuBaloT Lieny ero NpuHyanTensHon paspsagku (Ha puc. 1 He

nokasaHbil).

KoHTpOnbHbIe BONPOCHI:

1.Kakne pyHkumm BbinonHsAT komnapaTtopbl A3 n A4 (puc. 6)?

2.0T napameTpoB KaKMX 3MEMEHTOB 3aBUCUT [AJfIMTENbHOCTb MNay3bl Mexay
BbIXOAHBIMW MMMNYyNbCaMn?

3. HasHaueHue uenn C1R6 (puc. 6)?

4. Kak paboTtaeT ycunurtenb curHana owmnbKn B KOHTYpe cTabunmsaumm BbIXOQHOMO

HanpskeHus NBIM?

6. NMpoMexXyToYHbIN Kackag.

3apgava aTOro Kackaga — ycuneHue UMnynbCoB nepen MX nogaden Ha MOLUHble
TpaH3ucTopbl. IHOraa NpoMeXXyTOYHbIN Kackag OTCYTCTBYET Kak CaMOCTOATENbHbIN y3en,
BXOOASS B COCTaB MUKPOCXeMbl 3ajawouwero reHepartopa. Cxema Takoro kackaga,
npumeHeHHoro B VBl PS-200B, nokasaHa Ha puc. 2. Cornacywowmn TpaHchopmatop T1

30ecCb cooTBeTCTBYyeET OAHOMMEHHOMY Ha pUC. 1.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx




KMPK BIrAP® ®I'BOY BO «KI'TY»
MO-11 02 03-0l1.09.CP

NCTOYHUKN MNTAHNA CYOOBOW AMMNAPATYPbI PAOVUOCBSA3N U C.33/5

ONEKTPOPAOMOHABUIALIN CyYOOB 1
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B NBIT APPIS ncnonb3oBaH NpOMEXYTOYHbIA Kackag Nno cxeme, NnpuBedeHHOW Ha
puc. 3, OTNUYAKOWNACA OT PACCMOTPEHHOrO BbiWEe HanMYMeM [OBYX COrfacyroLlmx
TpaHcpopmaTopoB T1 m T2 — oOTAENbHO ANS KaXgoro MOLWHOro TpaH3ucTopa.
MonapHOCTL  BKMKOYEHMS OOMOTOK TpaHCOpMaTOpOB TakoBa, YTO TPaH3UCTOP
NPOMEXYTOYHOIro Kackaga W CBS3aHHbIM C HUM MOLUHBLIN TPaH3UCTOP HaxoadATCcs B
OTKPbITOM COCTOSIHUM OOHOBPEMEHHO. Ecnn He npuHATbL cheuuanbHbiX Mep, 4vepes
HEeCKOSIbKO TaKTOB paboTbl MHBEPTOPA HAKOMMEHWE JHEeprMm B MarHMTONpoBO4ax
TpaHcopMaTopoB NpUBEAET K HACBILLEHNIO NOCNEeAHNX U 3HAYNTENBHOMY YMEHbLLEHWUIO
WHOYKTUBHOCTN OOMOTOK.

PaccmoTpum, kak pellaeTtca aTa npobnema, Ha npumepe OgHOM M3 "NoOnoBuMH"
NPOMEXYTOYHOro Kackaga ¢ TpaHcdopmaTtopoMm T1. Tllpu OTKPbITOM TpaH3UCTOpe
MUKpOCXeMbl 0OMOTKa la nogkrnoyeHa K UCTOYHMKY NuTaHus n obwemy nposoay. Yepes

Hee TeyeT NIMHENHO HapacTalLmin TOK.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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MO-11 02 03-OM.09.CP NCTOYHUKN MNTAHNA CYOOBOW AMMNAPATYPbI PAOVUOCBSA3N U C.34/5

ONEKTPOPAOVNOHABUIALIM CYOB 1

B obmoTke Il HaBoAUTCA MONOXUTENBHOE HanpsbkeHwe, noctynatuiee B 6a3oByro
uenb MOLLHOrO TpaH3uCcTopa W OTKpbiBawwee ero. Korda TpaH3MCTOP B MUKPOCXEMeE

OyaeT 3akpbIT, TOK B 06MOTKe la npepseTcs.

+12 B -
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11 il

VD1, VD2
1N4148

i

Puc.2.

Ho MarHUTHbLIM NOTOK B MarHUTonNpoBoae TpaHcdopMaTopa He MOXET U3MEHUTbCA
MrHOBEHHO, MO3TOMYy B 0OMOTKe |6 BO3HUKHET NIMHEMHO Cnafatolmi TOK, TEKYLLININ Yepes
oTKkpbiBLWMCA anog VD1 oT obuiero npoBoaa K NnCy UCTOYHMKA MUTaHKS.

Taknum o6pasom 3Heprusi, HaKoNfeHHas B MarHUTHOM Mosie B TEYEHNE MMNyrbCca, B
nayse BO3BpallaeTCcd B UCTOYHMK. HanpsbkeHne Ha obmotke Il BO Bpemsi naysbl —
oTpuuaTenbHoe, U MOLUHbIA TPaH3UCTOP 3akpbIT. AHanorMyHbiM o06pa3om, HO B
npoTuBodase, pabotaeTt BTopasa "nonosmnHa" kackaga ¢ TpaHcdopmaTopom T2.

Hannune B marHuTonpoBogax MynbCUPYHOLLMX MarHMTHbIX MOTOKOB C MOCTOSIHHON
coCcTaBnswowen npmBoaUT K HeobxoouMMOCTM  yBenuvyMBaTb Maccy UM obbem
TpaHcdopmatopoB T1 u T2. B uUenoM npoMexyTOYHbIN Kackag C ABYMS
TpaHchopMmaTopamMn He OYeHb YyAdadeH, XOTS OH M NOonyYusT [OBOSIbHO LUMPOKOE

pacrnpocTpaHeHue.

+12 B = 9

DA1 TL494CN T
! 1 -

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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ONEKTPOPAOVNOHABUIALIM CYOB 1

Puc.3.

Ecnn MowHoctTn TpaH3ucTtopoB Mukpocxembl TL494CN HepgocTaTouyHo AOns
HenocpeaCcTBEHHOrO YrpaBSieHUs BbIXOOHbIM KackagoM WHBepTopa, MPUMEHSIIOT CXeMy,
nogobHyto NpuBedeHHON Ha puc. 4, rae nsobpaxeH npomexyTouHbin kackag VMBI KYP-
150W.

MonoBuHbl 06MOTKM | TpaHcdhopmaTopa T1 cnyxaT KOMMEKTOPHbIMU Harpy3kamm
TpaHaucTtopoB VT1 n VT2, nooyepeaHO OTKpbIBAEMbIX MMMyrbCaMn, NOCTyNaloWnUMmn oT
Mukpocxembl DA1. Pesuctop RS orpaHuymBaeTt KOMMEKTOPHbIN TOK TPaH3UCTOPOB
npnénmnantensHo go 20 MA.

C nomowbto anopos VD1, VD2 n koHaeHcaTtopa C1 Ha aMmuTTepax TpaH3UCTOPOB
VT1 n VT2 nogaepxuBatoT HeobXxoamMmoe Onsi UX HaOEXHOro 3akpblBaHUS HanpsiKeHue
+1,6B.
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Ouogobl VD4 wn VD5 pemndupytoT konebaHusi, BO3HMKaKOLWME B MOMEHTHI
NepeksitoyeHns TPaH3UCTOPOB B KOHTYpe, 06pa3oBaHHOM WHAOYKTUBHOCTbHO OOMOTKM |
TpaHcdopmaTtopa T1 n ee co6CTBEHHON EMKOCTBIO.

Anopg VD3 3akpbiBaeTcd, ecnv BbIGpOC HaNpshkeHust Ha cpeaHeM BbiBoge 0OMOTKM |
npeBsbIlaeT HanpshkKeHne nNuTaHusa Kackaga. Ewe ogmH BapyaHT cxeMbl NMPOMEXYTOYHOMO
kackaga (UBIM ESP-1003R) nokaszaH Ha puc. 5. B paHHOM crnyvae BbIXOAHbIE

TpaH3nCcTopbl MUKpocxeMbl DA1 BKNIOYEHbI MO CXEME C OBLMM KONNEKTOPOM.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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SNEKTPOPAOVNOHABUTALIMM CYOOB 1
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KoHgeHcaTopbl C1 n C2 — dhopeupyrowme. ObmoTka | TpaHccopmaTopa T1 He
UMEEeT CpeaHero BbiBoAA.

B 3aBucumocTtn ot TOro, kakom m3 TpaHsuctopos VT1, VT2 B gaHHbI MOMEHT
OTKPbIT, Lenb OBMOTKM 3aMblKaeTCa Ha UCTOYHUK NnTaHus Yepes3 pesuctop R7 wnn RS,

NOAKMNIYEHHbIN K KOJMMIEKTOPY 3aKpbITOro TpaH3NCTOopa.

KoHTpoOnbHbIe BONPOCHI:
1.HasHa4eHne NpoMexyTo4YHOro Kackaga?
2. Kakyto ponb urpaet pesnctop R5 B cxeme puc.4?

3. HasHaueHue koHgeHcaTtopoB C1 n C2 B cxeme puc.5?

7. NMouck n yctpaHeHMe HeUCNpPaBHOCTEMN.

Mpexaoe yem pemoHTMpoBaTtb MBI, ero HeobxoguMmo u3BNEeYb M3 CUCTEMHOIO
O6noka komnbtoTepa. [ns 3TOro OTKIIYAKT KOMMbOTEP OT CETW, BbIHYB BUIKY M3 -
po3eTkn. BckpbiB KOpnyc komnbitoTepa, ocBoboxaalT Bce pasbembl MBI n, otBepHyB
YyeTblpe BMHTA Ha 3aHEN CTEHKE CUCTEMHOro 6noka, BeiHMmatot VBI.

3atem cHumatoT [1-o6pasHyto Kpbiwky koprnyca WBI1, oTBepHyB Kkpensiwme ee
BUHTLI. [leyaTHy0 nnaTty MOXHO M3BMeYb, OTBEPHYB TPU BUHTA caMopesa, KOTOpPbIMM OHa
3akpenneHa. OcobeHHocTb nnat MHorux MBI B Tom, 4TO neyaTHbI NPOBOAHMK ObLlero
npoBoga pasfefieH Ha ABe 4acTW, KOTOpble COeOMHSATCA Mexay cobon nuwb Yepes
MeTannuyeckunm kopnyc 6noka. Ha wu3BnevyeHHOM wu3 koprnyca nnate 3TW YacTu

HeobxoaMMo COeaANHUTb HAaBECHbLIM npoBOAHUKOM.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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NCTOYHUKN MNTAHNA CYOOBOW AMMNAPATYPbI PAOVUOCBSA3N U C.37/5
ONEKTPOPAOVNOHABUIALIM CYOB 1

Ecnn 6nok nutaHma 6bin OTKMAOYEH OT CeTUM NUTaHUs MeHee noslydaca Hasag,
HeobXoaMMO HaMTU Ha NnaTe u paspaauTb okeuaHble KoHgeHcaTopbl 220 nnu 470 Mkd x
250B (aTo camble 6onblume koHAeHcaTopbl B 6roke). B npouecce peMoHTa 3Ty onepawuio
peKoMeHayeTCst NMOBTOPSATb MOCME KaXaoro oTkNoveHus 6roka oT ceTn nnbo BpeMEeHHO

3alwyHTMpoBaTtb koHaeHcaTopbl pesuctopamm 100...200 kOM MOLLHOCTbLIO HE MeHee 1 BT.

Tabnuuya 1

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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3NEKTPOPAOVOHABUIALIM CYOB 1
u iﬂ MM
Tun h alw RATIAY 1 Ues0 max, | Px man. | Trmane . WIMBpEaHHA
m mw [}y 1 [ [ 1] HII]- E ET b,c i1
B Urg, B I A
ZE8C3320 15 400 &00 100 — =10 Li] ]
25C3042 12 (400 500 2.5 140 13...30 ] 0.8
2802825 10 ADO 850 100 — =10 2 5
25C3118 10 400 &00 100 — =10 2 5
ZRCII06 10 AnG 530 100 140 =10 5 5
M.E15080 ] 400 800 100 140 15...25 _— 4
2MB328 8 350 857 100 175 10...35 B 3
25C3040 ] (400) &00 25 140 15...50 2] 0,8
2MBI2E 3 300 450 100 175 10...35 g 3
2503635 7 SO0 800 20 150 =8 0.8 o
Z23C3039 I 1400] 200 1.7 140 15...50 a C.8
28C3036L 7 14007 500 1,7 140 15...30 & c.B
25C3039M i 400) 500 1E 140 20 30 5 CE
23C3038N 7 1400) 300 1,7 145 30...50 4] C8
28C3030 7 (400 S00 17 140 15..50 E ce
25C3039L 7 400) 500 1.7 140 15...20 ] C.e
25C2235 7 400 =00 £0 140 =20 01 5
25C4242 7 400 450 €0 —_— =10 40 5
2802305 7 400 400 g0 140 =10 5 4
25C304448 ] 450 450 100 175 =10 3 5
25C3755 5 800 1500 €0 140 =8 1 5
2501877 4 800 150C g0 140 3s.7 2.5 S
25D18832 4 800 150C E0 140 358.7 25 &
2501875 3 800 1500 EQ 145 3..B 2 5
502378 a- (50) T 0,25 125 135 6 CA1
25C045 a,- S0 a0 0,25 1258 200 8 0,001
25C945RA 0. (50) 60 0.25 125 130 5 0.001
25C045R Q.- (50} &0 0,25 125 20 3] acmrma3
25C845P A g, {50} 60 0,25 125 400 € 0,001
250350 A g (50) 60 0.25 125 270 6 Q.001
26Co45P Q1 (50) &0 0,25 125 200 G 0,001
22808450 o, {50) &0 0,25 128 135 & 0,001
25C845KA 0, (50) 60 0,25 125 500 6 0,001
Z5CO45LRA g, {30) GO 0.25 125 130 6 0,001
250045k Q.1 (50) &0 0,25 125 300 3] 0,001
KT37THA 0." &0 G0 az 125 [10...1C0 z 0,002
25012270 0+ (50) B0 0.25 125 250 é 0001
25C2308 0, (50) &0 02 125 100 12 0,002
22C13450 Q0,1 (50) L) 02 12& 250 ) 12 0,002
28C15T0F | (50) E5 02 128 160 & 0,001
2EC0B4KG a1 (16} 40 a1 1256 B0 5 0,001
28C2028 0,05 {14} 30 0,25 150 g0 10 0,01
25C2037 0,05 (14) 30 | 025 | 150 | 60 10 | 001
Twn ho.| Trp. | Ce. | ton.
TRanawaropa |wA | My | ne® | mrc Kopnye
2803320 —_ —_ — [ 0,15 TO-247
2503042 10 20 —_ —_ TO-218
25C2625 - 20 | =] 1 TO-247
28C3318 —_ —_— — [ 015 TO-247
7RCI306 0.1 —_ —_— 1 TO-247
M.JE15080 2500 20 —_ — TO-220AB
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ONEKTPOPAOVNOHABUIALIM CYOB 1

MpumeyaHne. TpaHauctopbl 2SD1876 wu 2SD1877 — €O BCTPOEHHbLIM
aemndpupyroLmmM aNo40M.

B nepsyo ovepenb ocmatpusatoT getanv "Bl n BbISBNAOT SBHO HeUcnpaBHbIE,
Hanpumep, CropeBLUMe uUnu ¢ TpewuHamm B kopnyce. Ecnu Bbixog 6rioka M3 cTpos Gbin
Bbl3BaH HEWCNPABHOCTbID BEHTUNATOPA, CriefyeT NPOBEepUTb 3NIEMEHTbI, YCTaHOBIEHHbIE
Ha TennooTBoAax: MOLLHbIE TPaH3UCTOPbI UHBEPTOpPa N cbopkn anoaos LLOTKM BbIXOOHbBIX
BbinpsAmMuTenen. MNpu "B3pbiBe" OKCUAOHLIX KOHAEHCATOPOB MPOMCXOAUT pasbpbl3rMBaHue
NX aniekTponuTa no scemy B6noky.

Bo u3bexaHve OKUCNEeHWs MeTannmMyeckux TOKOBedyLMX 4YacTen Heobxoanmo
CMbITb 3NEKTPONNT crnaboLlenoYyHbIM pacTBOpPOM (Hanpumep, passegs cpeacteso "Fairy"

BOOOM B cOOTHOLWweHunn 1:50).

XP1 11T 4700 = 1000 B
m}mr FU15A | €20,22 wx = 275 B~ VDA 4.5
- I I * 1
N — / | L1 PBL-405 470 Mk x 2508
{: ¢ |||IR1560« UR3 P —
S L ove Sy Hhoos T4 B
T “230M115" L1100k
t Hcaﬂmumna l | .__,,,,'%
RS _l+ =
100k T % [
-.J
Puc.1.

BknouvB Gnok B ceTb, Npexae Bcero crneayeT M3MEpPUTb BCE €ro BbIXOAHbIE
HanpsikeHusi. Ecnn okaxeTcsl, YTo XoTsl Obl B OAHOM M3 BbIXOAHbIX KaHAMNoB HanpsikeHue
GnM3KO K HOMUHaNbHOMY 3HAYEHMI0, HEUCMNPABHOCTb CreayeT UckaTb B BbIXOAHbLIX LEnsix
HencnpaBHbIX KaHanoB.

OpHako, Kak nokasbiBaeT NpaKkTUKa, BbIXOAHbIE Lienu peaKko BbIXOAAT M3 cTpos. B
crnyyae HapyleHusi paboTbl BCeX KaHanoB MeToauka ornpeaeneHust HeucrnpaBHOCTEW

criegyoLias.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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NCTOYHUKN MNTAHNA CYOOBOW AMMNAPATYPbI PAOVUOCBSA3N U C.40/5

ONEKTPOPAOMOHABUIALIN CyYOOB 1
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M3mepsatoT HanpskeHne MeXxay NcoBbIM - BbIBOAOM KoHAeHcaTopa C4 u
MuHycoBbIM C5 (cMm. puc. 1) unn konnektopom TpaHauctopa VT1 n amuttepom VT2 (cm.
puc. 2) Ecnn namepeHHoe 3HayeHue cywecTBeHHO MmeHble 310B, HyXHO npoBepuTb U
npu HeobXxoOuMMOCTM 3aMeHuTb AuoaHbii mocT VD1 (cm. puc. 1) unum oTtaenbHble
coCTaBnsiloLwme ero guoasbi.

Ecnn BbinpsiMneHHoe HanpskeHne B HopmMme, a 6ok He paboTaeT, ckopee BCero,
oTKasan oguH unmn oba TpaH3ncTopa MoLHOro Kackaga uHseptopa (VT1, VT2, cm. puc. 2),
KOTOpble NogBepXeHbl HaMbOoMNbLIMM TENOBLIM Neperpy3kam.

Mpn wmcnpaBHbIX TpaH3UCTOpax ocTaeTcs npoBeputb Mukpocxemy TL494CN wu
CBsI3aHHbIE C HEW Lienw.

OTkasaBlwMe TPaH3UCTOPblI OOMYCKAEeTCA 3aMeHsITb OTEeYEeCTBEHHbIMW UMK
UMNOPTHBIMW aHanoramm, NOAXOAALLMMN MO JNEKTPUYECKMM NapameTpam, rabapuTHbIM K
YCTaHOBOYHbIM pasMmepam, PyKOBOACTBYSCb AAaHHbIMU, NMpMBeAeHHbIMKU B Tabn. 1. 3ameHy

avogam noabupatoT no Tabn. 2.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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MO-11 02 03-OM.09.CP NCTOYHUKN MNTAHNA CYOOBOW AMMNAPATYPbI PAOVUOCBSA3N U C.41/5

SNEKTPOPAOVNOHABUTALIMM CYOOB 1
Tabnuua 2
T Inp max. | ine wen. max. | loSp max, Uotp, man max,| Ynp max: B
Hn gHoaa A ’ oy Uotp max: B B (P inp, A)
SN2090A 20 56 100 600 600 1,4 {2C)
KT79R0A 20 B0 200 ANO 800 1,4(20)
2029906 20 [#13] 100 400 400 1.4 (2C)
KI12989E 20 60 200 400 400 1.4 (20)
KI12999A 20 100 200 200 250 1(20)
2029908 20 56 100 200 200 1.4 (20)
KI1298085 20 B0 200 200 200 1,4 (20)
K129995 20 400 200 100 200 1(20)
ko290 | 20 1C0 200 50 100 1(20)
12¢7Qos0” | 12 30 200 40 60 1,4(12)
wmcTasat | 10 25 200 150 200 1,4/10)
9050045 9 15 100 a5 100 13(9)
KO225E 2 10 10 800 800 13(2)
kA28 2 10 10 600 600 1.3(2)
Kaz25r 2 10 10 400 400 13(2)
K[2258 2 10 10 200 200 13(2)
KIZ26A 2 10 10 100 100 13(2)
~N4QO2 1 30 30 100 120 08 (1]
“N40O1 1 30 30 £0 50 08 (1]
1N4143 01 15 0.025 75 — 110,04)
KO5226 0,1 15 0,005 50 50 1.1 (0.1)
for Wy {ane.
Tun gwopa m T ‘¢ ofipmal. | Kopnyo
(NP Inp, A) Ho
SN2090A 200 (1) 45 _+128 150 —
KT|29894 100 {1) 45 +175 150 s
20129906 200 (1) 45 +125 150 —
KI12989E 100 (1) 45, +125 150 —
KI12999A 100 45 #1258 200 —
2029908 200 (1) 45 +12% 150 —
KI1298085 100 (1} 45 +12€ 150 —
K129995 100 A5 +125 200 —
KO29998 100 45..+125 200 —
12¢7Qo<0” | 100 (1) 45, +175 200 TO-220
wcTasg | 150 () 45, +175 200 TO-220
a0s045” 150 (1) 45 +178 150 D0-204
KO2SE | sc(1) 45 485 250 0o-27%
Kpezsn | sC(N) 45 _.+85 260 0027
Kp22sr | se () 45, +85 250 0o-27"
K[2258 | 5 (1) 45 . +85 250 0027
KI225A 5C (1) 45485 250 D27
“nNd00z | — 65...+175 — DC-41
“N40O1 | — B85 175 _ DO-41
IN4143 | — _ 4 _
k05226 | — — 4 —

HdononHeHns k Tabnuue: 1) Mapa guopos WoTtkn. 2) Ouop LWotkn. 3) Kopnyc,

Hanbonee 6M3KMIA K peanbHOMY MO pa3Mepam.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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ONEKTPOPAOVNOHABUIALIM CYOB 1

BbinpsasmuTenbHble OMOAbl CETEBOrO BbINPAMUTENS (CM. pUC. 4) MOXHO C YCNEXom
3amMeHnTb oTedecTtBeHHbiMM KO2261, KO226[1. Ecnu B ceTteBOoM BbinpsmuTene
yCTaHOBIEHbl KOHAEeHCATOPbl eMKOCTbIo 220 MK®, xenatenbHO ux 3amMeHuTb Ha 470 Mk,
MEeCTO Ans 3Toro Ha nnate oO6blMHO npegycMoTpeHo. [na  CHWXeHUs nomex
peKkoMeHOyeTCA KaXablh W3  4YeTblpexX BbINPSAMUTENbHbLIX OWOAOB  3allyHTUMPOBATb
koHgeHcaTtopom 1000 n® Ha HanpsikeHne 400...450 B.

TpaH3nctopbl 2SC3039 MOXHO 3aMeHUTb oOTedyecTBeHHbIMM KT872A. A BoOT
aemncouvpyrowmn guog PXPR1001 B3ameH oOTkasaBlero TpygHO npuobpectn faxe B
bonblwmnx ropogax. B atonm cutyaumMm MOXHO BOCMNOSb30BaTbCA TPEMSA COEAMHEHHbLIMU
nocnegoBaTtencHo anogamun KO2261 nnn KO226[0. CywiectByeT BO3MOXHOCTb B3aMeEH
OTKasaBLUero gvoaa v 3awumeHHOro UM MOLLHOIO TpaH3UCTopa YCTaHOBUTbL TPaH3UCTOP
CO BCTPOEHHbIM AeMnupyowmm anogom, Hanpumep, 2SD2333, 2SD1876, 2SD1877 vunu
2SD1554. CnenyeT 3aMeTuTb, YTO BO MHOMMX BbinyweHHbIXx nocne 1998 r. UBI Takas
3aMeHa yxxe NpounsBeaeHa.

[ns noBblweHns HagexHocTn paboTbl N3l MOXHO pekomeHOoBaThb napannenbHO
pesuctopam R7 1 R8 (cm. puc. 5) nogknounTb Apoccen UHOYKTUBHOCTLIO MO 4 MKIH. X
MOXXHO HamMoTaTb NPOBOAOM MamMeTpoM He MeHee 0,15 MM B LLUENKOBOM MU30NSAUUM Ha
nobbIX KOMbUEBbLIX MarHATONpoBoAax. YMcrno BUTKOB pPacCyYMTbIiBAlOT MO M3BECTHbLIM
dopmynam.

MoacTpoeyHbI pe3ncTop ANa perynvpoBKM BbIXOAHOrO HanpsikeHus (R3, cm. puc.
9) Bo MHorux WBIT oTcyTcTBYEeT, BMECTO HEro yCcTaHOBMEH MNOCTOSIHHbIN. Ecnu TpebyeTcs
noacTponKa, ee MOXHO NMPOU3BECTW, BPEMEHHO YCTAaHOBMB MOACTPOEYHbIA pe3ncTop, a
3aTeM BHOBb 3aMEHMB €ro NocTosiHHbIM HangeHHOro HoOMUHana.

[na noBbIWEHUS HAAEXHOCTU MNONIe3HO 3aMEHWUTb YCTAHOBMEHHble B (bunbTpax
Hanbonee MOLLUHbIX BbinpamuTenen + 12 B u +5 B nMnopTHbIE OKCUAHbIE KOHAEHCATOPbI
3KBMBANEHTHbIMM MO €EMKOCTM W HanpsbkeHuto koHaeHcatopammn K50-29. Cnepyert
3aMeTUTb, 4YTO Ha nnartax MHornx WBIT yctaHoBNeHbl He BCe nNpedyCMOTPEHHbIE CXEMOW
KOHOeHcaTopbl (MO-BUOAMMOMY, M3 3KOHOMUW), YTO OTpULATENbHO CKasblBaeTCs Ha
Xapaktepuctmkax 6noka. PekomeHOyeTcs yCTaHOBUTb HedoCTalLlme KOHOeHCaTopbl Ha
npegHasHa4vyeHHble ans HUX MecTa.

Cobupaga 6nok nocne pemMoHTa, He 3abyabTe yganuTb BPEMEHHO YCTAHOBMEHHbIE
nepemMblykM U Pe3nCTopbl, a TaKkKe MOAKMIYNTE K COOTBETCTBYHOLEMY pasbemy
BCTPOEHHbI BEHTUNATOP.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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ONEKTPOPAOVNOHABUIALIM CYOB 1

KoHTponbHbIe BONPOCHI:

1.Kak BnvsieT wyHTMpoBaHue KoHAeHcaTtopoB pesuctopamu 100...200 kOM Ha
npouecckl B IBIM? (cm. puc. 4)

2.NMoyemy ctabunusaums ¢ nomouibto LM ogHOro 13 BbLIXOAHbLIX HaMpPsKEHWI
cTabununsnpyeT n Bce ocTanbHble?

3. 3auem pekomMeHAOyeTCa Kaxabli U3 YeTblpeX BbINPSAMUTENbHbLIX ANOO0B

3awyHTupoBaTtb koHgeHcaTtopoM 1000 n® Ha HanpsikeHne 400...450 B.

CamocTtosiTtenbHasa pabota N24 UcTouHukn 6ecnepebonHoro nutaHus - UbI

Llenb paboTtbl:

M3y4eHne nctouyHmkos BecnepebonHOro NnuTaHus

BbinonHeHue paboTbl
1.13yuntb cxembl noctpoeHuns VBI:

- PesepsHas;

NHTepakTnBHas;

- [1BorHoe npeobpasoBaHue.

2. PaccmotpeTb xapaktepucTtuku UBMM.
3.[Mo3HaKkoMUTbCA € coCTaBHbIMM YacTamu MBI

4. NosHakoMUTbCA C MexayHapoaHou knaccudmkaumen VBM

KpaTkoe cogepxaHue matepuana

UctéuHuk OecnepebonHoro nutaHusa, (UBI) (anrn. Uninterruptible Power
Supply, UPS) — UCTOYHUK BTOPMYHOIO 3NEKTPOMNUTAHUSA, aBTOMaTU4eCKOe YCTPOWCTBO,
HasHayeHne KOToporo - obecneynTb MNOAKIMIYEHHOE K HeMy anekTpoobopyaoBaHue
B6ecnepeboriHbIM CHabXXeHneM 3MeKTPUYECKON aHeprmen B npegenax HopMbl.

MOCT 13109-97 (B3ameH FOCT 13109-87) onpepensieT cneayioowme HOPMbl B
anektponutawowen cetn: HanpsbkeHne 220 B * 5% (npegenbHble 3HadyeHna * 10%);
yactota 50 Ny + 0,2 Iy (NnpegenbHble 3HaveHna = 0,4 y); kKOIPPUUNEHT HENUHENHBIX
nUckaxkeHun opmbl  HanpsbkeHnss meHee 8 %  (anuTtenbHO) W MeHee 12 %
(kpaTKOBPEMEHHO).

Henonagkamu B nuTaloLwWwen cetn cCHYNTaOTCS:

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx



http://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA_%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%80%D0%B5%D0%B1%D0%BE%D0%B9%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BF%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D1%8F#.D0.A1.D1.85.D0.B5.D0.BC.D1.8B_.D0.BF.D0.BE.D1.81.D1.82.D1.80.D0.BE.D0.B5.D0.BD.D0.B8.D1.8F_.D0.98.D0.91.D0.9F
http://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA_%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%80%D0%B5%D0%B1%D0%BE%D0%B9%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BF%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D1%8F#.D0.A0.D0.B5.D0.B7.D0.B5.D1.80.D0.B2.D0.BD.D0.B0.D1.8F
http://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA_%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%80%D0%B5%D0%B1%D0%BE%D0%B9%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BF%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D1%8F#.D0.98.D0.BD.D1.82.D0.B5.D1.80.D0.B0.D0.BA.D1.82.D0.B8.D0.B2.D0.BD.D0.B0.D1.8F
http://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA_%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%80%D0%B5%D0%B1%D0%BE%D0%B9%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BF%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D1%8F#.D0.94.D0.B2.D0.BE.D0.B9.D0.BD.D0.BE.D0.B5_.D0.BF.D1.80.D0.B5.D0.BE.D0.B1.D1.80.D0.B0.D0.B7.D0.BE.D0.B2.D0.B0.D0.BD.D0.B8.D0.B5
http://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA_%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%80%D0%B5%D0%B1%D0%BE%D0%B9%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BF%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D1%8F#.D0.A5.D0.B0.D1.80.D0.B0.D0.BA.D1.82.D0.B5.D1.80.D0.B8.D1.81.D1.82.D0.B8.D0.BA.D0.B8_.D0.98.D0.91.D0.9F
http://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA_%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%80%D0%B5%D0%B1%D0%BE%D0%B9%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BF%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D1%8F#.D0.A1.D0.BE.D1.81.D1.82.D0.B0.D0.B2.D0.BD.D1.8B.D0.B5_.D1.87.D0.B0.D1.81.D1.82.D0.B8_.D0.98.D0.91.D0.9F
http://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA_%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%80%D0%B5%D0%B1%D0%BE%D0%B9%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BF%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D1%8F#.D0.9C.D0.B5.D0.B6.D0.B4.D1.83.D0.BD.D0.B0.D1.80.D0.BE.D0.B4.D0.BD.D0.B0.D1.8F_.D0.BA.D0.BB.D0.B0.D1.81.D1.81.D0.B8.D1.84.D0.B8.D0.BA.D0.B0.D1.86.D0.B8.D1.8F_.D0.98.D0.91.D0.9F
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%92%D1%82%D0%BE%D1%80%D0%B8%D1%87%D0%BD%D1%8B%D0%B9_%D0%B8%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BF%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%82%D0%BE%D0%BA
http://ru.wikipedia.org/wiki/%D0%93%D0%9E%D0%A1%D0%A2
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D0%B5%D1%82%D1%8C
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ONEKTPOPAOVNOHABUIALIM CYOB 1

e aBapus CETEBOro HanpsKeHusa (HanpsbkeHne B nuTarollen CeTU MOSHOCTbIO
nponaro);

e  BbICOKOBOJSIbTHbIE UMIMYSbCHbIE MOMEXU (pe3Koe yBenuyeHue HanpshkeHus o 6
kB npogomkutensHocTbio oT 10 go 100 mc);

e  [ONrOBPEMEHHbIE N KPAaTKOBPEMEHHbIE NOACAAKM U BCNIIECKU HanpPsXKeHUs;

e  BbICOKOYACTOTHbIA LWYM (BbICOKOYACTOTHbIE MOMEXW, nepenaBaemMble MO
anekTpoceTn);

e nober 4yacToTbl (OTKNOHEHNE YacToThbl bonee 4Yem Ha 3 U).

MaccoBoe ucnonb3oaHue VBl cea3zaHo ¢ obecnedyeHnem 6ecnepebonHon paboThbl
KOMMbIOTEPOB, No3Bonstowee nogkntoyeHHomy k MBI obopyaoBaHmioo npu nponagaHnm
3MIEeKTPMYECKOro Toka WM NpW BbIXOe €ero napamMeTpoB 3a [AO0NyCTUMblE HOPMBI,
HeKoTopoe HenpoaoskuTensHoe (kak npaswusio — Ao 10-15 MUHYT) Bpemsi NpoAOIMKUTb
paboty. Kpome komnbtoTepoB, MBI obecneumBaoT NUTaHMEM U OPYryHO0 3NEKTPUYECKYHO
Harpysky, KPUTUYHYHO K HanuuuMi nNUTaHus C  HOpMalnbHbIMM  napameTpamu
3MeKTponuTaloLLen ceTn, HanpuMmep CxemMbl ynpasreHns otonuTenbHbiMn koTnamu. VBN
cnocobeH KoppeKkTMpoBaTb MapameTpbl (HanpsbkeHwe, 4YactoTy) BbIxogHou ceTu.KpaunHe
pegkue 3K3eMnnapbl MOryT COBMeLWaTbCAa C pasnuyHbiMM  BuOamMu reHepaTtopoB
3MEKTPO3HEPrUKN (HaNpUMep, an3enb-reHepaTopomMm).

BaxHbiMn nokasaTtensmu, obycnasnuearowmMmn BbIGOp cxembl noctpoenus UBIT,
ABMAOTCA BPeMsl MEPEKNOYEHNA Harpy3kM Ha nNUTaHMe OT aKkKyMYNATOPHbIX 6aTtapen u
BpeMsi paboTbl OT akkyMynaTopHoun 6aTtapeu.

Hoytbykam “ npoynm YCTPOMCTBaM, MMEIOLMM BCTPOEHHYI aKKyMYIATOPHYH
6artapeto, VBl He Hy>XeH — aKkKyMynsiTOp CO BCTPOEHHbIMU CXEMaMW NEPEKIOYEHNSA cam

ABINAETCA TAaKOBbIM.

Cxembl noctpoennsa NBI

CyuwecTByeT Tpu cxeMbl noctpoeHus UBI:

Pe3epBHas

PesepsHas cxema (anrn. Off-Line, Standby, takke Back UPS) — B HOpManbHOM
pexvMme nuTaHue MNOAKMIYEHHOW Harpy3ku OCYLIECTBASEeTCA HanpsMyt OT nepBUYHOWN
anektpunyeckon cetn, kotopoe WBI ¢unbTpyloT (BbICOKOBOSbTHBIE WMMYMLCbl U
3NEeKTPOMarHUTHble NMOMEXW) naccuBHbIMU punbTpamun. Npu BbIXO4e 3NeKTponuTaHus 3a
HOPMUWPOBAHHbIE 3HAYEHUS HAMPSHXKEHUSA (MU ero nNponagaHun) Harpyska aBToMaTU4ecKu

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx



http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%82%D0%BE%D0%BA
http://ru.wikipedia.org/wiki/%D0%9E%D1%82%D0%BE%D0%BF%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D1%82%D1%91%D0%BB
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http://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D1%81%D1%82%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%B7%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B0%D0%BA%D0%BA%D1%83%D0%BC%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%9D%D0%BE%D1%83%D1%82%D0%B1%D1%83%D0%BA
http://ru.wikipedia.org/wiki/%D0%90%D0%BA%D0%BA%D1%83%D0%BC%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80%D0%BD%D1%8B%D0%B5_%D0%B1%D0%B0%D1%82%D0%B0%D1%80%D0%B5%D0%B8
http://ru.wikipedia.org/wiki/%D0%90%D0%BA%D0%BA%D1%83%D0%BC%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80%D0%BD%D1%8B%D0%B5_%D0%B1%D0%B0%D1%82%D0%B0%D1%80%D0%B5%D0%B8
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
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nepenoaknioyaeTcs K NUTaHUI0 OT CXEMbl, MOSyYalolWen INEeKTPUYECKYID 3SHEpPru oT
COBCTBEHHbLIX aKKyMynsiTOPOB C MOMOLLLIO MpPOCTOro uHBeptopa. [lpy nossneHun
HanpsbKeHWst B npedenax HOPMbl, CHOBa MepeknioYaeT Harpysky Ha nuMTaHue OoT
nepBUYHON CETMU.

JlocTonHcTBA

e 3a cuét KINO okono 99 % (Nnpu HanuuuuM HanNpPsHXKEHWS CeTU) MpPaKTUYEeCKu
GecCLUyMHbI 1 UMEIOT MUHUMaNbHOE TENNOBLIAENEHNE;

e HeBbIcokasi ctrommocTb MBI B uenom.

HepocTtaTkn

e OTHOCUTENbBHO Jonroe Bpems (nopsigka 4..12 Mc) NepekntioyeHna Ha nutaHue
oT bartapewn;

e HEBO3MOXHOCTb KOPPEKTMpPOBaTb HM HanpsbkeHne, Hu 4actoty (VFD no
knaccudpukauun M3IK).

e HecuHycomganobHas (bopma BbIXOAHOrO HanpsbkeHust npu paboTte oT Gatapeun
(annpokcummpoBaHHas CMHycouaa, KBasu-cuHycomaa);

Utor: Yawe Bcero MBI, NOCTPOEHHbIE MO TakoW cxeme, ucnonb3yeTca OnA
NATaHUS MNEepPCOHanbHbIX KOMMNbLIOTEPOB UM  paboymx CTaHUMIW FOKamnbHbIX CeTeu
Ha4anbHOro ypOBHS, NS KOTOPbIX HE KPUTUYHO CBOEBPEMEHHOE OTKIIOYEHMEe B criyvae
Henonagkn B ceTu. lNpakTnyeckn Bce Hegoporne manomolHsle VIBIM, npeanaraemble Ha
OTe4YeCTBEHHOM pblHKE, MOCTPOEHbI MO JaHHOW CXeMe.

MUHTepaKkTMBHasA

WHTepaktnBHas cxema (aHrn. Line-Interactive) —  yCTPOWCTBO  aHanormyHo
npegblaywien cxeme; [OOMOMHUTENIbHO Ha  BXO4e  MNPUCYTCTBYET  CTyneH4aTbln
ctabunusatop HanpskeHWss Ha OCHOBE aBTOTpaHcdopMaTtopa, MNO3BOMSAS MNONYyYUTb
perynupyemoe BbixogHoe HanpsbkeHue. (VI no knaccudpmkaumm MOK). MNpu pabote B
HopManbHOM pexume Takme MBI He KoppekTUpYT 4acToTy, MNaccuBHble UILTPLI
uUnbTPYOT BXoaswee nepemMeHHoe HanpsbkeHue. [pu nponagaHun HanpsbkeHna MBI
nepexoauT Ha NUTaHWe OT MHBEPTOpA, aHarorM4yHo npeabiayLemy.

MHBepTOpbl  HEKOTOpbIX Modenen nUHenHo-uHTepakTuBHblx WBI  BbligaoT
HanpshKeHue Kak MpsIMOYrofNibHOW unu TpaneuenganbHoOW opMbl, Kak y npeablayLiero
BapuaHTa, TaKk W cuHycompanbHou dopmbl. Bpema nepekriovyeHnss MeHblue, 4Yem B

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx



http://ru.wikipedia.org/wiki/%D0%90%D0%BA%D0%BA%D1%83%D0%BC%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80%D0%BD%D0%B0%D1%8F_%D0%B1%D0%B0%D1%82%D0%B0%D1%80%D0%B5%D1%8F
http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B2%D0%B5%D1%80%D1%82%D0%BE%D1%80_(%D0%BF%D1%80%D0%B5%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C)
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%B4%D1%83%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B0%D1%8F_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BA%D0%BE%D0%BC%D0%B8%D1%81%D1%81%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D1%81%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%BA%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B2%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D0%B5%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D0%B1%D0%B8%D0%BB%D0%B8%D0%B7%D0%B0%D1%82%D0%BE%D1%80_%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%B4%D1%83%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B0%D1%8F_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BA%D0%BE%D0%BC%D0%B8%D1%81%D1%81%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%BF%D0%B5%D1%86%D0%B5%D0%B8%D0%B4%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D1%81%D0%B8%D0%BD%D1%83%D1%81
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npegplaylemM BapMaHTe Tak Kak OCyLLeCTBMASETCH CUHXPOHMU3aUMs NHBEPTOPA C BXOOHbLIM
HanpsbkeHmnem. Kl Huxe, Yem y pe3epBHbIX.

[BonHoe npeobpasoBaHue

Pexnm aBonHoro npeobpasoBaHus[l] (aHrn. online, oH-nanH) — ncnonb3yeTca ang
NATaHUS HarpyXeHHbIX CepBepoB (Hanpumep, annoBbiX), BbICOKONPOU3BOAUTENBHbIX
paboymx CTaHUMA JOoKamnbHbIX BbIMUCIUTENbHbLIX CeTer, a Takke nwboro [pyroro
obopyaoBaHus, NPeabsBnsOWEro MOBbIWEHHbIE TpeboBaHMs K KayecTBy CeTeBOro
anekTponuTtanus. [lpuvHumn paboTbl cocTouMT B ABOMHOM npeobpasoBaHun (double
conversion) poga Toka. CHayana BXOAHOE MepPeMEHHOE HanpsikeHne npeobpasyeTcs B
NOCTOSIHHOE, 3aTeM o0OpaTHO B MNEepeMeHHOe HanpshkeHne C MoMoLbio obpaTHOro
npeobpasoBatensa (nHBepTopa). NMpy nponagaHnUn BXOOHOMO HaMPsHKEHUsT NepekntioveHme
Harpy3kM Ha nuTaHue OT aKKyMynsaTopoB He TpebyeTcsi, MOCKOMbKY akKyMynsTopbl
BKJKOYEHbBI B Lernb NOCTOAHHO, noaToMy anga atux UBI napameTp "Bpemsa nepekntoyeHnsa"
He uMeeT cmbicrna. B MapkeTUHroBbIX UensX MOXeT MCrnonb3oBaTbCs ppasa «Bpems
nepeknoyeHns pasHo O», NpaBubHO OTpa)arllasd OCHOBHOE MPeMYLLEeCcTBO [AaHHOro
Buaa WBIT: oTcyTcTBME NpOMEXYyTKa BPEMEHW Mexay nponagaHnem BHELLHEro
HanpskeHMs 1 Hayanom nutaHusa oT Gatapen. VBl aBonHoro npeobpasoBaHus UMEKT
HeBbicokun KIMO (ot 80 pgo 96,5 %) B pexume on-line, 13-3a 4ero oTnu4aroTCs
NOBbILWEHHbIM TeNfoBblgeNeHeM n ypoBHeM wyma. OpgHako, y coBpeMeHHbix WBI1
CpeAHMX W  BbICOKMX MOLJHOCTEM Bedywux npou3sBoguTenen npeaycMoTpeHb
pasHoobpasHble  MHTEnneKTyasrlbHble  PeXuMbl,  MO3BONSAOWME  aBTOMATUYECKM
noactpamBatb pexum paboTbl anga nosbiweHus K4 snnote ao 99 % (Hanpumep, VBT
Trinergy dompmbl Emersson Chloride). B otnnume ot gByx npegblgyLmnx CXem, CnoCoOHbI
KOppeKTUpoBaTb He TONbKO HanpshkeHue, Ho u YactoTy (VFI no knaccudpukauyum M3IK).

[locTonHcTBa

e OTCYTCTBME BpPEMEHM NEPEKNOYEHMSA Ha NnTaHue oT BaTtapen;

e CUMHycompaanbHas oopMa BbIXOAHOIO HaNPSXKEHUS;

e  BO3MOXHOCTb KOPPEKTUPOBATbL N HAMNPSPKEHME, U YacToTy.

HepocTtaTkn

e Hwuskun KMNA (80—94 %), NOBbIWEHHAsA WYMHOCTb U TENSOBbIAENEHME.

e Bbicokas cTOMMOCTb.

Xapaktepuctukm VbBI

e  BbIXOAHAA MOLLHOCTb, n3amepsiemas B Bonbt-amnepax (VA) nnmn sattax (W);

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx



http://ru.wikipedia.org/wiki/%D0%9A%D0%9F%D0%94
http://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA_%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%80%D0%B5%D0%B1%D0%BE%D0%B9%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BF%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D1%8F#cite_note-1
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%9E%D0%BD-%D0%BB%D0%B0%D0%B9%D0%BD
http://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B2%D0%B5%D1%80_(%D0%B0%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5)
http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D1%8B%D0%B9_%D1%81%D0%B5%D1%80%D0%B2%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B0%D1%8F_%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D0%BD%D0%BD%D1%8B%D0%B9_%D1%82%D0%BE%D0%BA
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%82%D0%BE%D0%BA
http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B2%D0%B5%D1%80%D1%82%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%80%D0%BA%D0%B5%D1%82%D0%B8%D0%BD%D0%B3
http://ru.wikipedia.org/wiki/%D0%9A%D0%9F%D0%94
http://ru.wikipedia.org/wiki/%D0%9A%D0%9F%D0%94
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%B4%D1%83%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B0%D1%8F_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BA%D0%BE%D0%BC%D0%B8%D1%81%D1%81%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9A%D0%9F%D0%94
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%89%D0%BD%D0%BE%D1%81%D1%82%D1%8C_(%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0)
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%BB%D1%8C%D1%82-%D0%B0%D0%BC%D0%BF%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%92%D0%B0%D1%82%D1%82
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e  BbIXOAHOE HanpshkeHue, (M3mepsieTca B BombTax, V);

e BpeMda nepeknveHusi, To ecTb Bpemsa nepexoga WBI Ha nutaHne ot
aKKyMyIsiTOpOB (M3MepAeTCcs B MUNSIMCEKYHAAX, MS);

e BpEMS aBTOHOMHOM paboThbl, onpeaenseTca EMKOCTbO BaTtapen U MOLLHOCTbIO
nogkntoyéHHoro k MBI obopynoBaHus (M3MepseTcss B MUHyTaX, MUH.), ¥ BonbLUMHCTBA
oucHbIx VBl oHo paBHsaeTcsa 4-15 MuHyTawm,

e LUMPMHA JuManasoHa BXOAHOro (ceTeBoro) HanpsbkeHus, rnpu kotopom WBIT B
COCTOSIHMM CcTabunusmMpoBatTb nNUTaHMe ©0e3 nepexofa Ha akkyMynsTopHble ©Gatapewn
(n3mepsietca B BonbTax, V);

e CPOK cnyxbbl akkyMynaTopHblx 6aTapen (M3mepsieTca rogamun, 0ObIMHO
CBMHLIOBbIE aKKYMYNATOPHbIE BaTtapen 3Ha4YNTESNbHO TEPSOT CBOK EMKOCTb YyXe vepes 3
roga).

CocTtaBHble yactu VBT

Peanunszauua ocHOBHOM dyHKUMM gocTuraetcss paboTton  ycTpomcrtBa OT
aKKyMyIsiTOpOB, YCTaHOBMEHHbIX B kopnyce WBI, nog ynpasneHMem anekTpuyeckoun
cxembl, NO3TOMYy B cocTaB nboro UBI, kpome cxembl yrnpaBreHus, BXOAUT 3apsgHoe
YCTPOWNCTBO, KOTOpoe obecneumBaeT 3apsaKy akKyMynsaTOPHbIX GaTapen npu Hanuumm
HanpshkeHns1 B ceTu, obecneunBas TeM cambiM MOCTOSIHHYK rOTOBHOCTb K pabote MBI B
aBTOHOMHOM pexume. [Ins yBennyeHns aBTOHOMHOMO pexmma paboTbl, MOXXHO OCHacTUTb
MBI gononHuTensbHon (BHelwwHen) baTapeen.

Pexnm 6annac (aHrn. Bypass, «ob6xoa») — nutaHue Harpys3km oTunbTPOBaHHbLIM
HanpsKeHMeM 3nekTpoceTn B 0b6xon ocHoBHOM cxembl MBI, lepekntoveHne B pexum
Bypass BbINONMHAETCS  aBTOMaTMYECKM UMM BPYYHYHO  (PYYHOE  BKIOYEHUS
npegycMaTpuBaeTcsl Ha crnyyYan nposefeHus npodunakTnyeckoro obcnyxumeanus WMBI
UM 3ameHbl ero ysnoB 6e3 OTKMoYeHus Harpysku). bannacom HasbiBaeTca OAMH U3
coctaBsnsowmx NI 6rnokos. MoxeT genaTtb T.H. ha3aHysb.

«byctep»  (aHrn. booster) —  cTyneHyaTbih  aBTOMATUYECKUWN  perynsitop
HanpsbkeHus (aHrn. Automatic Voltage Regulation, AVR), umetowmn aBtotTpaHcgopmatop
B cBoen ocHoBe. Mcnonbayetca B UBI, koTopble paboTatoT No UHTEPaAKTUBHOW CXEME.
Yacto MBI ocHalwlaeTcst TONbKO NOBbILAKLWLMM «BycTepOM», KOTOPbIN UMEET BCETO NULLb
OfHY NMBO HECKOMbKO CTyNeHeK MOBbIWEHUS, HO €CTb MOAENM, KOTOpble OCHALLEHbI
YHMBEpCanbHbIM perynaropom, pabotatowmm n Ha nosbiweHne (boost), n Ha noHWxeHue
(buck) HanpsbkeHunsa. KWcnonb3oBaHue OycTtepoB no3BonseTr cosgatb cxemy WBI,

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%BB%D1%8C%D1%82
http://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D1%83%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%90%D0%BA%D0%BA%D1%83%D0%BC%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B9%D0%BF%D0%B0%D1%81
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%BE%D1%80
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CnocobHylo BblaepXaTb Oonrne rnybokne «noacafku» U «NpocedaHusiy  BXOLHOMO
CETEBOro HanpskeHus (ogHon 13 Hanbornee pacnpoCTpaHeHHbIX NPobnemM OTe4YECTBEHHbIX
anektpoceTen) 6e3 nepexoga Ha akkyMynaTopHble GaTapen, YTO NO3BONSET 3HAYNTENBHO

YBENUYUTb CPOK «XKM3HU» aKKyMynsiTOpHO BaTapew.

i
a5
W |
2HO5 ADES~

{a - 10 eumwos
)~ 192 ewrwa

K ApLKypUsameno

Cxema nHBepTopa 12 BonbT noctosiHHoro B 230 BonbT nepeMeHHOro HanpsXeHus

MHBEpTOp — YCTPOWMCTBO, KOTOPOE NpeobpasyeT poa Hanps»KeHUsa U3 NOCTOAHHOIo
B NepeMeHHoe (aHanorm4yHo nepemMeHHoe B NoCTosAHHOe). OCHOBHbIE TUMbl MHBEPTOPOB:

e  VHBEPTOPbI, KOTOPbIE FEHEPUPYIOT HarpsiKeHne NPAMOYrofibHoN OOpMBbI;

e MHBEPTOpPbI C NOLIAroBon annpokcuMaLunen;

e  VHBEPTOP C LUMPOTHO-UMNyNbCHON moaynsaumven (LLNM).

e npeobpasoBaTesib C MMMNYIbLCHO-NMAOTHOCTHOM Moaynsaumnen (UMM, anrn. Pulse-
density modulation)

lNokasaTenb, KOTOPLIN XapakTepusyeT CcTeneHb OTANYNA POPMbl HANPSXKEHNA UK
TOKa OT uaearnbHOM cuHycouaanbHOM OOpPMbl — KOIMPUUNEHT HENMMHENHBIX UCKaXXEeHUN
(aHrn. Total Harmonic Distortion, THD). TunoBble 3Ha4YeHUS:

e 0% — dopma curHana norHOCTbI COOTBETCTBYET CUHYCOMNAE;

e nopsigka 3 % — cdopma 6nmskasa K CUHyconaanbHOW;

e nopsgka 5 % — copma curHana npnbnmxkeHHasa K CUHycoMaanbHoOW;

e 00 21% — curHan umeeT TpaneueuganbHyl WM CTyneHyaTtyo gopmy
(MOAMMUMPOBAHHLIN CUHYC U MeaHap);

e 43 % v cBbllWe — CUTHaN SBHO BbIpaXXEHHOW NPAMOYronbHON hopMbl (MeaHap).

Ana ymeHblWeHna BNUAHUA Ha (POPMY HanpshKeHUs B NUTalOLEen 3reKTpoceTy,
(ecrniv BxogHbIM y3nom WBIT, NOCTPOEHHOro Mo cxeme C ABOWHbIM MNpeobpasoBaHuEM,
ABMSAETCA TUPUCTOPHBIA  BbINPSMUTESNb, 3NIEMEHT HENMHENHbIM U NoTpebnsaowmn
GonblWON MMNYNbCHbIN TOK, Takon WBIT cTaHOBUTCA MNPUYMHON MOSBNEHUA TFapMOHUK
BbICLIEero nopsiaka) so BxogHoun uenun UBI yctaHaBnuBaeTcsa cneumansHeli THD-unbTp.

Mpn wmcnonb3oBaHUM TPAH3UCTOPHbLIX BbINPSAMUTENEN KO3IMMMPUUNEHT HENUHENHbIX

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx



http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B2%D0%B5%D1%80%D1%82%D0%BE%D1%80_(%D0%BF%D1%80%D0%B5%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C)
http://ru.wikipedia.org/wiki/%D0%A8%D0%B8%D1%80%D0%BE%D1%82%D0%BD%D0%BE-%D0%B8%D0%BC%D0%BF%D1%83%D0%BB%D1%8C%D1%81%D0%BD%D0%B0%D1%8F_%D0%BC%D0%BE%D0%B4%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%8D%D1%84%D1%84%D0%B8%D1%86%D0%B8%D0%B5%D0%BD%D1%82_%D0%BD%D0%B5%D0%BB%D0%B8%D0%BD%D0%B5%D0%B9%D0%BD%D1%8B%D1%85_%D0%B8%D1%81%D0%BA%D0%B0%D0%B6%D0%B5%D0%BD%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%A2%D0%B8%D1%80%D0%B8%D1%81%D1%82%D0%BE%D1%80
http://ru.wikipedia.org/wiki/IGBT
http://commons.wikimedia.org/wiki/File:Inverter_12_to_230.JPG?uselang=ru
http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Inverter_12_to_230.JPG
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nckaxxeHun (anrn. Total Harmonic Distortion, THD) coctaBngaet nopsgka 3 % v omnbTpbl
He NCNOoNb3YHoT.

[anbBaHW4eckytd pas3BA3Ky Mexay BXOOOM W BbIXOOOM, OCyLLeCTBNSAeT
yCTaHOBMEHHbIN BO BxoaHon uenu WBI (Mexay 3nekTpoceTbio U BbINpAMUTENEM)
BXOAHOW u3onupyowmn tpaHcgopmaTop. CooTBETCTBEHHO, B BbixogHow uenu WBI
mMexay npeobpasoBaTteneM U Harpy3kom pasMeLlléH  BbIXOOAHOW  M30SNIMPYIOLLUIA
TpaHcgopmaTop, KOTopbin obecrneynBaeT ranbBaHUYECKY0 Pa3BsA3Ky MexXOy BXOOOM CO
cxembl MBI 1 BbIXOOOM Ha NOOKITHOYEHHYIO Harpysky.

[na paclwMpeHHOro MOHUTOpPUHra coctosiHust camoro MBI (Hanpumep, ypoBeHb
3apsaga 6aTapen, napameTpbl ANEKTPUYECKOro ToKa Ha BbIXOAE) NPUMEHSAIOTCA pasfinyHble
UHTepdencbl: Ans nogknyveHns K komnbtoTepy — USB 1 nocneposatenbHbli (COM)
nopt, npwu 3ToM npoussogutenem WBI1 noctaenseTca UPMEHHOe nporpammMHoe
obecrneyeHne, KOTOpoe MO3BOMSET NpoaHanu3npoBaB CUTyauuilo, OnpeaentTb Bpems
paboTbl U AaTb onepaTopy BO3MOXHOCTb 6e30MnacHO BbIKMHOYNTE KOMMbIOTEP, 3aBepLUvB
paboTy Bcex nporpamm. [na HabnwogeHns 3a COCTOSAHMEM UCTOYHWUKOB BecnepebonHoro
nutaHns) wn gpyroro obopyaoBaHUA 4epe3  JoKalnbHYl  BblYUCIUTENbBbHYK CeTb
ncnonb3yeTcs npotokonn SNMP 1 cneumannanpoBaHHoe nNporpammMHoe obecneyeHme.

Ansa Toro, 4Tobbl NOBLICUTL HALEXHOCTb BCEW CUCTEMbI B LENOM, NPUMEHSIeTCA
pe3epBUpOBaHME — CXeMa, KoTopasi COCToUT u3 asyx unm 6onee BIT.

MexxayHapoaHas knaccudpukauyusa NBI

MpombiwneHHbin MBI gna moHTaxa B 19-A40MMOBYHO CTOWKY (M306paxeHne
cBepxy — BuA crnepeau, nsobpaxeHve CH1U3y — Bua COOKY)

CrangapTtom IEC 62040-3 BBegeHa cneaytowas knaccudpukauunsa VBIMT:

Mpnmep o603HaveHus Tnna UBIM: VFI SS 111

1-a rpynna cMMBONOB — 3aBMCUMOCTb BbIxogHoro curHana WBI1 oT BxogHoro

(ceTn).

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx



http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BB%D1%8C%D0%B2%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%80%D0%B0%D0%B7%D0%B2%D1%8F%D0%B7%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/USB
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BF%D0%BE%D1%80%D1%82
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BD%D0%B8%D1%82%D0%BE%D1%80%D0%B8%D0%BD%D0%B3_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D1%81%D0%B5%D1%82%D0%B8
http://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%BA%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B2%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D0%B5%D1%82%D1%8C
http://ru.wikipedia.org/wiki/SNMP
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B7%D0%B5%D1%80%D0%B2%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/IEC
http://commons.wikimedia.org/wiki/File:UPC_19.jpg?uselang=ru
http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:UPC_19.jpg
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o Knacc VFI (Voltage and Frequency Independent) — HanpsikeHue 1 4yacTtoTa Ha
Bbixoae Bl He 3aBUCAT OT BXOOHOW CETW.

« Knacc VI (Voltage Independent) — Bbixoa MBI 3aBucuT ot YacTtoThl BXo4a, HO
HanpsbKkeHWe MoAdepXKMBaeTCA B 3adaHHbIX Mpegenax nacCMBHbIM UKW aKTUBHbIM
perynmpoBaHnemMm.

« Knacc VFD (Voltage and Frequency Dependent) — HanpsbkeHne n yacTtoTa Ha
Bbixoge VBl 3aBUCAT OT BXOOAHOW CETH.

2-A rpynna cumMBonoB — dyopma BbixogHoro curHana Ubr.

e SS— cuHycompanbHaas dopma BbIXOOHOrO curHana  (KoaddumumneHT
rapMoHU4ecknx nckaxeHnn Km<8 %) npyv NMHENHOM N HENMNHENHOWN Harpys3ke.

e XX — HecuHycomganbHasa ¢opma BbIXOAHOrO CwUrHana npu HeNUHENHOM
Harpyske (cMHycoungarbHas npy NMHENHON).

e YY — HecuHycouaarnbHasa doopma curHana npu nobon Harpyske.

3-A rpynna CUMBOJIOB — AuHamu4deckue xapaktepuctnkn MBI, Obecne4veHne
cTabunbHOCTN BbIXOAHOro HanpsbkeHuss MBI npu Tpéx Tunax nepexofHbiX Mpoueccos
(1 — knacc 1, oTNMYHO; 2 — Knacc 2, Xopowo; U T. A4.):

e 1-9 undopa: HopManbHbIA PEXUM -> aBTOHOMHbIN PEXNM -> pexnm bypass,

e 2-9 uncpa: 100 % wn3MeHeHne nMHENHON Harpyskm B HOpPManbHOM Unn
aBTOHOMHOM pexunme (XyaLum napameTp),

e 3-a umdpa: 100 % wmn3mMeHeHne HEeNUHEeNHOW Harpy3kum B HOPMarbHOM Un

aBTOHOMHOM pexume (XyAaLwui napameTp).

KoHTponbHbIe BONpOCHI:

1. HasHadeHue uctovHnkoB GecnepebornHoro NTaHnA?

2. CpaBHUTb CXeMbl MOCTPOEHMUSI WCTOYHMKOB GecnepebonHoro nuTaHus,
nepevYncnnB Nx JOCTOMHCTBA N HEQOCTATKN.

3. Hasosute coctaBHble YacTu VBI1, nx HazHaveHue.

4. HasHa4yeHne bnoka 6annac B coctase VbIM?

5. Yem onpegensaeTtca BpemMsa aBTOHOMHOMW paboTbl NCTOYHMKOB BGecnepebonHoro
nMTaHnNa?

6. B kakux cnyyasix npyumeHsaeTcs pesepBypoBaHue?

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx



http://ru.wikipedia.org/w/index.php?title=Voltage_and_Frequency_Independent&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=Voltage_Independent&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=Voltage_and_Frequency_Dependent&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%8D%D1%84%D1%84%D0%B8%D1%86%D0%B8%D0%B5%D0%BD%D1%82_%D0%B3%D0%B0%D1%80%D0%BC%D0%BE%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85_%D0%B8%D1%81%D0%BA%D0%B0%D0%B6%D0%B5%D0%BD%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%8D%D1%84%D1%84%D0%B8%D1%86%D0%B8%D0%B5%D0%BD%D1%82_%D0%B3%D0%B0%D1%80%D0%BC%D0%BE%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85_%D0%B8%D1%81%D0%BA%D0%B0%D0%B6%D0%B5%D0%BD%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B7%D0%B5%D1%80%D0%B2%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
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MCI'IOJ1b3yGMbIe MCTOYHUKUN NUTepaTtypbl:

Buabl UCTOYHMKOB

HanmeHoBaHue peKkoMeHayeMbIX yqe6|-|b|x nU3gaHumn

OcCHOBHbIe

Xpyctanesa, 3. A. ACTo4YHMKM NuTaHna paguoannapaTypsl | y4ebHVK Ans cpes.
npod. obpasoBaHus / 3. A. Xpyctanesa, C. B. MNapdeHoBa. - 2-e 13g. - Mockea
: KHoPyc, 2021. - on-line. - (CpeaHee npod. obpasoBaHne).

HdononHuTtenbHbIle,

Cusbix '.H. SnektponutaHne yctponcTs ceasu 2012

B.B.benos, B.A.Nnucapes OnekTtponutaHnsa cynoBbix PY

MeToan4Yeckne nocobus M pekomeHZauuMum Ons BbINOSHEHUS] MPaKTUYECKMUX
3aHATUN

.MeToamyeckme nocobusa n pekoMmeHgauum Ans BbINONTHEHUS CaMOCTOATENbHbIX
pabot

OnNeKTPOHHbIe
obpasoBaTenbHble pecypcbl

1. 3BC «Book.ru», https://www.book.ru

2. 3BC « FOPANT»https://www.biblio-online.ru

3. OBC «Akagemus», https://www.academia-moscow.ru

4. UspatenbcTtBo «JlaHby, https://e.lanbook.com

5.9nekTpoHHO-6MbnnoTteyHas  cuctema  «YHuBepcuteTckad — Gubnuoteka
OHnanH», https://www.biblioclub.ru

I'Iepuo.qwqecme n3naHua

KypHan «Pagnoy;

XKypHan «3kcnnyataunsi MOPCKOro TpaHcnopTay;

KypHan «Mopckue Bectn Poccumny;

KypHan «Mopckoin ®noty;

XKypHan «CtaHaapTbl 1 Ka4ecTBO».

Hay4yHo-TexHMYeckuin COOPHWK  POCCUWCKOrO  MOPCKOrO  peructpa
CyaoxoAcTBa.

HokymeHnm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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