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BBEAOEHUE

Ha >kene3HogopOoXXHOM TpaHCMopTe LWMPOKOE NPUMEHEHNE HaxXOOSAT aHanorosble
N UMMYNbCHblE YCTPOWCTBA ONEKTPOHHOM TexHUKn. OHM npefHasHayeHbl Ons
opraHusaumm ornepaTUBHO-TEXHMYECKOW MPOBOLHOW U PaguoCcBA3v, N9 NOCTPOEHUS
CUCTEM KOHTPOMS W YyNpaBfeHnsa [OBWXEHWEM M0e300B U 3MeKTPOCHabXeHueMm
HeTaroBbix noTpebutenen. lMnTaHMe TakuMx YCTPOMUCTB OCYLLECTBASAETCA OT CeTu
NnepemMeHHOro Toka - ogHodasHom 220 B unn tpéxdasHon 380 B 4epe3 UCTOYHUKM
AUTaHKUs, cnyxawume ans npeodpasoBaHNs BESTIUYUHbI, BbINPAMIEHUS U cTabunusaumm
HanpspkeHusi. ICTOYHMKN NUTaHUSA CTPOATCS MO pasfinyHbiM CXeMaMm, OT KOTOpbIX B
nepBy0 oyepenb, TpebyeTca obecrneyeHne CTabuUbHOrO BbIXOAHOINO HarpshkeHust C
HU3KMM YPOBHEM nynbcaumin. Kpome 3TOro, OHW AOSMKHbl OblTb HaOEXHbIMU U
obecneunBaTb NpUeMNEMbIN KOIPHPULMEHT NONE3HOro AENCTBUSL.

B HacTosiee BpeMa CXeMOTEXHMKA WCTOYHMKOB MUTAHUS  MOCTOSIHHO
ycnoxHseTcs. PaspaboTaHbl UMNYnbCHbIE UCTOYHUKU C BbINPAMUTENEM Ha BXoAde U
npeobpasoBaTtenbHbiM  TpaHcdopmaTopoM, paboTarwmm Ha  yrbTPa3BYKOBOM
yactoTe. OgHaKo Kraccu4eckme cxemMbl UICTOYHUKOB NMUTaHUA C TpaHCdopMaToOpoOM Ha
yactoty 50 [U Bce ewe ycrnewHoO MNPUMEHSAKTCA ONA HYXO aBTOMaTUKU U
TenemexaHukun (CLIB) n B cuctemax ynpaBneHnsa anekTpocHabxeHnem.

Llenb  pacdétHo-rpachmyeckon  pabotbl - obobueHne un  yrnybneHue
TEeOpeTU4EeCKUX 3HaHUM CTydeHToB B obnactm pacyéta u aHanmsa paboTbl
9MIEKTPOHHbIX CXEM, pPa3BUTUE CaAMOCTOATESIbHbLIX HABbLIKOB MO BbIOOPY 3MEKTPOHHbLIX
KOMMOHEHTOB, PaCYETy XapakTEPUCTUK U QHEepPreTUYecKux nokasaTenenm UCTOYHWUKOB
ANTaHus.

O6bekTOM uccnegoBaHMst B pacy€THo-rpadmyeckon paboTte  gaBnsieTcs
O4HOMA3HbIN TPEXKAHArbHbIA (HA TPU BbLIXOOHbLIX HAMNPSPKEHUS1) UCTOYHUK MUTaHWUS,
noaKkn4yaembln K opgHodasHoOM ceTu nepemMeHHoro Toka 220 B, cogepxawimn
TpaHcdopMmaTop C OAHOW MEPBUMYHOM W TPeMsA BTOPUYHBLIMKM OOMOTKamMu, Tpwu
BbIMPAMUTESNSE Ha MONYNPOBOLAHUKOBLIX AMoAax C EMKOCTHbIMU  CriaXkusaroLwymMum
dunbTpamn M gBa crabunusatopa BbIXOQHOrO HanpshkeHust (B MEpBOM U BTOPOM
KaHanax).

BbinonHeHne pacdéTHo-rpadndeckon paboTbl npeaycmaTpuMBaeT  pelleHue
CTYOEHTOM crneaylLwnx 3agay:

* 3aKpensieHne 3HaHMM O CBOMCTBaxX W napameTpax MonynpoBOLHUKOBbLIX
NpnbopoB - 4MOA0B, TPAH3UCTOPOB, CTAOUNUTPOHOB, MHTErpanbHbIX MUKPOCXEM;

* BbIACHEHWE TOro, Kak OTAeribHble MPOCTble CXeMbl Mpu onpeneneHHom
coeguHeHun obpasytoT Bonee CroXHoe YCTPOMUCTBO, B KOTOPOM KaXasi Cxema BHOCUT
CBOW BKIaj B peanu3aunio yHKLMN BCEro yCTPOMCTBa;

* npuobpeteHne HaBbIKOB paboTbl C MApUKNagHbIMU  KOMMBOTEPHBIMU
nporpaMmmMamMm 1 Co CrpaBoOYHOM NNTEPaTYpPOMN.

3apaHue Ha pacyéTHo-rpadmyeckyro paboty

NcxooHble AaHHble [Onst  pacyéta O[dHOKaHaNbHOMO  WUCTOYHMKA NUTaHUS
npeactaesneHsl B Tabnuue 1. BapuaHT onpegensietcsa no npegnocnegHen wu
nocnegHen ungpe Homepa ctygeHyeckoro bunera.

Mo AaHHBIM BapnaHTa HeobxoaMMO:

BbibpaTb cxemy ctabunusatopa Assi 04HOro KaHana UCTOYHUKa NMUTaHuS.
3apucoBaTb pacyeTHYK CXeMY MCTOYHMKA MUTaHUS, cogepXallero BbiNpAMUTESb
co cTabununsatopom.



BbibpaTb TMNOBYIO MUKPOCXeMy cepun 142 U paccuuTaTb BXOLHOE HanpshkeHue,
BXOOHOM TOK M YpPOBEHb nNynbcauun HanpspkeHnss Ha BxoAe Usxi, lext, K
ctabunmnsartopa.

5. BblbpaTb TN cepaevHuka TpaHcdopmMatopa M paccumtatb ¢ nomolbio 3BM
BbINPAMUTESb.

6. o pesynbTatam pacyeToB BLINPAMUTENS BbIOpaTb TWM OMOAO0B ANS
BbINPSAMUTENSA U CTaHOapTHble  3HAYEHUS]  eMKOCTEWM  3NEeKTPOSINTUYECKUX
KOHOEHCaTopoB crnaxueatowero dounbtpa. Beibpate TMn 1 paboyee HanpsKeHue
3IIEKTPOSINTUYECKMUX KOHAEHCATOPOB.

7. To pes3ynbTatam pacdéta Ha OBM nocTpounTb BHELIHME XapaKTEPUCTUKU
BbINpAMUTESEN U BPEMEHHYIO Anarpammy paboTbl (Usx1).

Tabnuuya 1
NcxoaHble gaHHble
no nocnegHen umpe wndpa
0 1 2 3 4 5 6 7 8 9
Ug, B| 5 6 9 -12 -15 20 24 27 12 15
lar, A | 2,5 2 1,3 1,1 0,8 1 0,6 0,5 1,2 1

no npegnocnegHen umgpe wndgpa

0 1 2 3 4 S 6 7 8 9

KI‘I11 %

0,25 0,2 0,3 0,4 0,35 0,8 0,7 0,6 0,45 0,5
(Ua1)

OdopmneHune pacyéTHo-rpacmnyeckon padboTbl

PacuéTHo-rpadmyeckass pabota COCTOUT M3 pacyETHOM U rpadn4eckon YacTemn.
PacuéTtHas yacTb odopmMnssieTca Ha 0gHOW CTOpoHe nucTa opmaTta A4 B pegakTope
WORD. Npadunyeckas 4actb opopMndeTcs Ha MunnMmeTpoBon Gymare popmata A4
N BKIOYAET B cebsl pacyETHYIO CXEMY MCTOYHWKA MUTaHUS, BPEMEHHbLIE AMarpammbl
paboTbl, rpaukn BHELIHUX XapakTepuCTuK BbinpamuTenen. [llpuHuunuanbHas
afeKkTpuyeckas cxemMa WUCTOYHMKaA NUTaHUs CcO  cheuundukaumen 3feMeHToB
BbIMOSIHAETCA Ha nucte munnumeTposBon 6Gymarm dopmata A3. [donyckaetcs
BbIMOSIHEHNE CXeM B NMI0OOM rpadoMyeckoM pefakTope.

Bce pasgenbl NOSICHUTENBHOM 3anUCKN OOSMKHbI UMETb Ha3BaHWE U HYMepOBaTbCS
apabckmmm ungppamu (1, 2, 3 n 1.4.). Nogpasgensl Takke AOMMKHbI UMETb Ha3BaHUE U
HyMepoBaTbCs B Npefenax Kaxaoro pasgena asyms undpamm (1.1; 1.2... 3.1; 3.2).

Cxembl, rpadukn, Tabnuubl OOMKHbI WMETb CKBO3HYHD HyMepauuto
pacrnonaraTbCs cpasy MOCMe CCbIfIKM Ha HUX B TeKcTe paboTbl unmM Ha cnegytoule
OTAENbHOW CTpaHWLE U UMETb Ha3BaHMeE.

OTMeudeHHble nMNpuM NpPOBEpPKE npenogaBaTtenemM OWWOKM  AOMMKHbl  ObiTb
ncnpasneHbl akkypaTHO Ha 06paTHON CTOPOHE NpeablayLero nucTa.

n
"

CTpyKTypa pacyeTHO-NOSAACHUTENbHOMN 3aNMUCKHU

TUTYNbHLIW NAUCT.

3apaHue.

CopoepxaHue.

Beenenue.

1. OnucaHue paboTbl UICTOYHUKA NUTAHUSI.




2. BblOOp aneMeHTOB cxeMbl U pacyéT cTabunmusaTtopa HanpskeHusi. Pacuyér
ctabunuaartopa, BbIOOP MUKPOCXEMBI.

3. PacyéT BbINpSAMUTENS C €MKOCTHbIM unbTpoM. [locTpoeHne BHeELLHEN
XapakTepUCTUKN U BpeMeHHasa guarpamma paboTbl.

4. Bblbop AMoa0B 1 3MNeKTPONMTUYECKNX KOHOEHCATOPOB BbINPAMUTESEN.

5. Pac4yéTt napameTpoB TpaHchopmaTopa.

6. OnpenenexHune KoapduuneHTa none3Horo 4eNcTBusS.

Cnuncok ncnosnb3oBaHHOW NUTepaTypbl.

1. PABOTA UICTOYHUKA NMUTAHUA

NCTOYHMK NUTaHNA pagnoanekTPOHHOM annapaTtypbl COOEPXUT TpaHcgopmaTop C
BTOpUYHOM o0b6MoOTKOM. K BTOpMYHOM OOMOTKE NOAKMOYEH BbINPSMUTENDb U
crnaxusarowmn ounbTp. Ans nogaepxaHns HEM3MEHHOIO HanpsPKEHUs B Harpyske B
MCTOYHUK NUTaHUA MOXET ycCTaHaBnuBaTbCcA cTabunusatop. CTpyKTypHaa cxema
MCTOYHMKA NUTaHNA NpeacTaBneHa Ha puc. 1.

U=220 B[\ Uy, Usat | Ya
1 : I-\_ ELIH]J 1 53 Crtad. 1 Ii
- K'n K

Puc. 1. CTpykTypHasi cxema UCTOYHMKA NUTaHUS

OCHOBHbIMX BENUYMHAMW, XapakrepusyrowmmMmnm sKcryataumnoHHbIe CBOMCTBA
MCTOYHUKOB MNMUTaHNA, ABJTAKOTCA.
e BeNnM4YMHa BbIXoO4HOro HanpsxxeHus Uy 1 Toka lg;

e KOO(ppUUMEHT nynbcaumMnm K, - OTHOLEHWe aMnuTyabl nynbcauun
BbIXOAHOIO HarnpsXeHUsa K cpefHeMy 3HadYeHuo HanpsKeHnsa (MOCTOSIHHOW
COCTaBrsoLLEN).

e BHELUHASA XapaKTepuUCTUKa - 3aBUCUMOCTb HarpsbKeHUs B Harpyske OT TOKa
Harpy3skn Ug = f(lg);
e KOS(PPULIMEHT NONE3HOro AENCTBUA 1.
Pac4yét cxembl WCTOYHMKA NUTAHUSA MPOM3BOLAMTCHA «OT Harpysku», TO ecCTb
CHayarna paccymTbiBalOT cTabunusartop, 3atem BbINpsMUTENb U TpaHchopmaTop.

2. BbIBOP 3NNIEMEHTOB CXEMbI U PACYHET CTABUJITU3ATOPA HAMNPAXEHUA

Crabunusatopamm HanpsbkeHUsi HasbiBaAlOTCS YCTPOWCTBA, aBTOMaTU4ECKU
noaaepXuBarLme NMOCTOAHCTBO HaMNPsKeHUs HA CTOPOHEe MoTpebuTensa ¢ 3aaaHHON
cTeneHbld TOYHOCTW. Mo nMpuHUMNY OencTBUS cTabunuaaTopbl NoapasdensTcs Ha
napamMeTpu4ecKkmne n KOMNeHCcaLUOHHbIE.

[na ctabunmsaunm HanpsXKeHUst MOCTOSIHHOrO TOKa UCMOMb3YHTCA HENUHENHbIe
3MIEMEHTbI, HamnpsPKeHWe Ha KOTOPbIX Marno 3aBWCUT OT ToKa, NpOTeKaroullero depes
HUX. B kayecTBe TakMX 3NEMEHTOB MPUMEHSIOTCA KPEMHUEBLIE CTAOUNUTPOHBLI. [1ns
nogbopa  HeobXxoAMMOro  HanpsbKeHUst  CTabunUTPOHLI MOXHO  BK/HOYaTb
nocrnegoBaTenbHo. Ecnv ToK Harpysku npeBbillaeT MakCUMarbHO OOMYCTUMBbIA TOK



CT86I/IJ'IVITpOHa, TOKa nin  HeCKOJ1bKUX

TpaH3ncTopax.

NnpUMEHAETCA YCUITUTETIb Ha OAOHOM

PacueT ctabunusartopa, BbI6op MUKPOCXeMblI

B HacToslllee Bpemsi LUMPOKOE pacnpoCTpaHEeHUEe MonAyyYnsiv MUKPOCXEMbl -
NHTEerpanbHble cTabunuaatopbl HanpskeHusa. WCTOYHWKM NUTaHMs Ha WX OCHOBE
OTNMYaKTCA MarnbiM YUCIIOM AOMNOSHUTENbHbLIX AeTanen, HEBLICOKOM CTOMMOCTbIO Y
XOPOLUMMWN TEXHUYECKUMUN XapaKTepPUCTUKaMU. IDTO MUKpocxeMbl cepuin 142, K142 n
KP142 n aHanornyHble 3apybexHble 78xx. B coctaB cepun BXogaT cTabunmsatopbl C
perynmpyowmm 35IEMEHTOM, BKIMKOYEHHbIM B MAKOCOBOM NPOBOA4 U C (ODUKCUPOBAHHLIM
BbIXOAHbIM HanpskeHnem. [lapameTpbl HEKOTOPbLIX U3 HUX NpUBEAEHbI B Tabnuue 2,
6onee nogpobHble cBeaeHNa MOXXHO HanTu B [9, 10].

Tabnuua 2
OCHOBHbIe 3neKTpUYeckue napameTpbl MUKPOCXEM - CTabUnNM3aTopos cepum 142
Nmn. U ex, B

MI/IKpOCXGMa aHanor (min...maX) U sux, B | soix max, A K crn1
KP142EH5A 7,5...15 5 3 100
KP142EH56 8,5...15 6 3 100
KP142EH5B 78505 7,5...15 5 2 100
KP142EH5I 78506 8,5...15 6 2 100
KP142EHBA 78S09 11,5...35 9 15 32

KP142EH8b 78512 14,5..35 12 15 32

KP142EH8B 78515 17,5...35 15 15 32

KP142EH8I 7809 11,5...35 9 1 32

KP142EH8[ 7812 14,5...35 12 1 32

KP142EHSE 7815 17,5...35 15 1 32

K142EH9A 23...45 20 15 32

K142EH9b 78524 27...45 24 15 32

K142EH9B 30...45 27 15 32

Ona ctabunusauum HanpskeHust oTpuuaTenbHOW MONSAPHOCTM NPUMEHSIOTCS
MUKpocxeMbl cepuin 79Lxx (Tok go 0,1 A), 79xx (Tok 4o 1 A) n 79xxKC (tok go 1,5 A).
[MapameTpbl HEKOTOPbLIX U3 HUX NpuBeAdeHbl B Tabnuue 3.

Tabnuua 3

OCHOBHbIe aneKkTpu4eckne napameTpbl MUKPOCXEM — CTabunmnsaTopos
cepun 79xx n 79xxKC (ansa otpuuatenbHOM NOSISIPHOCTY)

MI/IKpOCXGMa (miL:1.Et)f,mBax) U sux, B | Bbix max, A K crn1
7905 7,5...15 5 1 50
7912 14,5...35 12 1 32
7915 17,5...35 15 1 32
7918 21,5...40 18 1 30
7924 27,5...40 24 1 30

7912KC 14,5...35 12 1,5 32
7915KC 17,5...35 15 1,5 32




PacyeTHass cxema cTtabunusatopa Ha MWKPOCXEME, KOTOPbIN peKkoMeHOyeTCs
NPMMEHNTb B MEPBOM KaHane npoekTMpyemMoro NCTOYHMKA NUTaHus, NpeacTaBreHa Ha
puc. 2, a, 6.

NcxogHbIMM  OaHHbIMKM  ONs pacdeTa SABNATCH: HanpshkeHMe Ha  BbIXo4e
ctabunusatopa Uqgi, TOK Harpy3kn lq1, KO3gdUUMEHT nynbcaunin HanpspkeHus Kanq.

DA1 KP142EH... 79xxKC
+ ] - I )
_|_
UBxl Udl UBxl Udl
IBxl Id]_ IB>:1 Idl
K’ | . N K'n Kui

Puc. 2. PacyeTHas cxema ctabunmsatopa Ha MUKPOCXEME:
a — Ansa nonoxuTernbHon nonspHocty Udi; 6 — ANna oTpyuaTensHon NonsipHOCTU

[Mopsiaok pacyeTta ctabunusaTopa cnegyowunin:

-NO0 3ajaHHOMY HanpsbkeHuto Ugi BblIOMpaeTcs Mukpocxema (UM HeCKOSNbKO
MUKPOCXEM) C COOTBETCTBYHOLLUMM BbIXOAHbIM HanpsiKeHNeMm;

-N0 3agaHHOMY TOKY l41 npoBepsieTcd, Kakasi U3 BblbpaHHbIX MUKpocxem Boree
npeanoytutenbHa (lsbix > ld1). JonycTmmMo BbiIBUpaTb MUKPOCXEMY C HanBOMbLUMM
BbIXOAHbIM TOKOM;

-Ans BbIOpAHHOM MUKPOCXEMbl M3 OOMYCTUMbIX NPeaenoB BXOAHOMO HanpsiKeHUs
BblGnpaeTcst BXogHOE HanpshkeHne ctabunmsatopa Usxi;

-BblbUpaeTcs 3HayeHne BXOO4HOro Toka ctabunumsatopa lexi=ldr UK lext = lewixmax
MukpocxeMbl. Mpu lsx1=lq1 NepBbIn KaHan 6ygeTt paccuntaH 6e3 3anaca Ha neperpyaky,
NPU lex1=lsux. max — C 3@anacom. [lonyckaeTtcs BbiOpaTh Noboe U3 aTUx ABYX 3HAYEHUN Ha
ycMmoTpeHue crygeHta. CoOCTBEHHbI BXOOHOM TOK MUKPOCXEMbl MOXHO He
Yy4uTbIBaTb, TaK Kak OH BecbMa mMan (okono 1 MA);

-paccunTbiBaeTCa KO3 ULUMEHT Nynbcaunin Ha Bxoge ctabunusatopa C y4eToMm
KO3hULUMEHTA CriaXmMBaHUs MUKPOCXEMb

K’n1=Kn1 'Kcrr|1 .

[MonyyeHHble 3HavYeHnsa Usxi, lex1 M K'n1 ByayT ncnonb3oBaHbl fanee Ans pacyeTa
c nomoubio OBM BbINpsAMUTENSA NEPBOro KaHana.

lpumep pacyéma cmaburnuzamopa.

AaHo: Ug1 = 12 B; la1 = 1,2 A; Kn1 = 0,3%.

Mo 3apgaHHOMY HanpsxeHutio Ugr NoaXoAAawuMn - ABASAKOTCA  MUKPOCXEMDb
KP142EH86 n KP142EH8L. OpgHako mwukpocxema KP142EH8L He noaxogauT no
BbIXOgHOMY TOKY (Ibix < ld1). ¥ Mukpocxembl KP142EH8B BbixogHom Tok 1,5 A (Isbix >
l41), NOSTOMY NPMHUMAET pPeLLEHNe UCNOoMb30BaTb ATY MUKPOCXEMY.

BxooHoe HanpsikeHne wMukpocxembl KP142EH8B coctaenser 14,5...35 B.
Bbibupaem Usxi ~ Uq1 + 5 B; To ecTb Usx1 = 20 B.

Buibepem BxogHOM TOK cTabunmsatopa mMakCMManbHO AONYCTUMbIM Afs OaHHOIo
Tna MUKpocxembl lext = leuxmax = 1,5 A.



KoadbdmumeHT nynbcaunm Ha Bxode cTabunusatopa Cc y4eToM KoadpduumeHTa
CrnaxuBaHUsi MUKPOCXEMDbI
K'n1 = Kn1-Kerm1 = 0,332 = 9,6%
[na pacdyéta BbiNpsMUTENs NepBOro kaHana Ha 3BM 6yayT Mcnonb3oBaHbl

cnepywwimne NncxogHbole BENMNYNHbDbIL
Usx1 =20 B; lex1 = 1,5 A; K71 = 9,6%.

3. PACYET BbINPAMUTEIA C EMKOCTHbBIM ®UJIbTPOM
Kpamkue meopemuyveckue ceedeHus.

[MOCKOSbKY BbINPSAMUTENb B COBPEMEHHbIX MAaNOMOLLHbLIX WUCTOYHMKAX MUTaHUSA
pagMO3rIeKTPOHHOM annapaTypbl COAEPXWUT €MKOCTHbIM UnbTp ANA YMeHbLUEeHUS
nynbcauun BbINPSAMIIEHHOIO HarpsbKeHWsa, paccMoTpuMm paboTy BbINpAMUTENA Ha
aKTUBHO-EMKOCTHYHO Harpysky.

Cxema ogHograsHOro MOCTOBOrO BbINPAMUTENS Masrion MOLLHOCTU, KOTOPbIN
pekoMeHayeTCca NPUMEHATb, NpeacTaBfieHa Ha puc. 4, a BPeMEeHHble guarpammbl
TOKOB W HaMpshKeHun Ha puc. 5.

PaboTta BbiNnpAMUTENS B YCTAHOBMBLUEMCH pPEXUME XapakTepusyeTcs OBYMS
WHTepBanamun - MHTepBanom 3apsga koHaeHcartopa, korga 34C BTOpUYHON OBMOTKM
TpaHcdopmaTopa B6onblue HanpsXKeHUs Ha koHaeHcaTope C n Yyepes anoabl NPoXoauT
TOK, N UHTEpBASiOM paspafa KoHOeHcaTopa Ha ConpoTMBEHe Harpysku, koraa 94C
BTOPUYHON OOMOTKM TpaHcopmMaTopa MeHblue HanpskeHus Ha KongeHcatope C un
TOK Yyepes3 guoAbl He npoxoauT. [MonoBMHY MHTepBarna, B Te4eHue KOTOpPOro 4yepes
Anoabl NPOTEKAET TOK, MPUHATO Ha3biBaTb YrNIOM OTCEYKU 6.

PaccuuteiBaTb napameTpbl BbINpAMUTENSA cnegyet ¢ nomowbio OBM. B
nporpaMmme BbIMOSHATCA AENCTBUA NOCNeAoBaTENbHOMO NPUBNMXKEHNSA MO BENMYMHE
yrna otceydkn 640 JOCTUXKEHUS UM ONTUMASIbHOMO 3HaYeHUs.

VD1 VD2

- SRS
= -

VD3 VD4

Puc. 4. OgHoasHbIn MOCTOBOW BbINPSIMUTESb
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Puc. 5. BpeMeHHbIe anarpamMmmbl p860TbI BbINPAMUTENA C EMKOCTHbIM C*)I/IJ'IprOM

PacueT BbinpaMmuTtens ¢ nomouwbio IBM
[ns pacyeTta BbINPAMUTENS criegyeT BOCMNOMb30BaTbCA NPOrpaMMon pacyeTa Ha
OBM. B gnanorosom pexume nporpaMmma 3anpalinBaeT UCXOAHbIe JaHHbIE:

BBEOWUTE NCXOAHbIE JAHHBIE:
TN BbINPAMUTENA:

OAHOMONYNEPMOOHBIN =17
OBYXMNONYNEPNOOHbLIN -“2”
MOCTOBOW 43

C YOBOEHVEM 4”73
BbINMPAMNEHHOE HANPSXEHWE, B ? 20
TOK HAIPY3KW, A ?1,5

TN CEPOEYHUKA:

LU - “17, ON - “2”, M - “3” ?1

KO3PDONUMEHT MYNbCALUNWU, % ?9,6



XupHbIM  WpKdTOM BblgeNeHbl AaHHble, KOTOpble MOfyYeHbl B pesynbTaTe
pacyeTta, Npon3BedeHHOoro B n. 2. (BbINpsIMIIEHHOE HanpshkeHue - Upxi, TOK HarpysKku -
lex1 M KO3IPUUMEHT nynbcauun - Khni). PekomeHngyeTtcs ans TpaHcdopmartopa
MCTOYHMKA NUTaHUs BblOpaTh LL-06pasHbii cepaeyHuK.

PE3YINbTATbI PACHETA:
HAMNPAXEHWE OBEMOTKU 17.05849 B.

TOK OBMOTKN 2.677 A.
TOK BEHTUIA: (ANOOA)
MAKCUMATTbHbIV 5.991 A.
CPEOHU 0.75 A.
SPOEKTMUBHbIN 1.893 A.

EMKOCTb KOHOEHCATOPA ®UJNbTPA 2690.9 mk®.

PesynbTaTbl pacyeTa criegyeT 3anucatb. 3ateM  crneayeT  paccymtatb
Harpy304HYyl XapaKTepUCTUKY BbINPAMUTENS:

ONA PACYETA HATPY304YHOW XAPAKTEPUCTUKN
(XOJNOCTOIo XOOA M OT 0.1 AO 1.5 Isx1) BBEOAUTE

3HAYEHWE TOKA. PACYHET MNMPEKPALWAETCA MNP BBOAE “999”
TOK HAIPY3KW, A: HAMNPAXEHMWE, B:

?0 24.12
?.5 21.99
?1 20.89
?15 20.0
?2 19.26
?3
HEJTb3 Al
? 999

PABOTA SAKOHYEHA.

4. PACHET NAPAMETPOB TPAHC®OPMATOPA
Kpamkue meopemuyeckue ceedeHUsl.

Pabota TpaHcdopmaTtopa OCHOBaHa Ha MarHUTHOM CBOWCTBE 3f1EKTPUYECKOro
Toka. [pn noaknovYeHnn NepBUYHON OOMOTKN K CETU NEPEMEHHOro Toka Yactoton 50
[, N0 9TOM OBMOTKE NPOTEKAET NEPEMEHHbLIN TOK, KOTOPbIN CO34aeT BOKPYr ee BUTKOB
N B cepaedHuke TpaHcdopmatopa nepemMeHHoe MarHuTHoe none. NpoHn3biBas BUTKK
BTOPUYHOM OOMOTKKM, 3TO none mHayuupyeT B Hux 34C. CooTHOWeEHME KonumyecTsa
BUTKOB  NEPBMYHON U BTOPUYHbIX OOMOTOK  onpegendeTr  KO3IdUUNEHT
TpaHcdopMmauum, cregoBaTesibHO, NonyvYaemMoe HanpskeHue Ha BTOPUYHON 0BMOoTKe
(BbIXOAHOE HanpsbkeHue). Ecnv Konny4ecTtBo BUTKOB BTOPUYHOM 0OMOTKM BosbLue, Yem
NEPBUYHON, BLIXOAHOE HanpshkeHne TpaHcdopmaTopa OyaeT Bbile HanpsKeHUs
nuTaroLen cetn, n Takas odbMoTKka HasbiBaeTcAa noBbiwawoLlen. Ecnn xe BTopmnyHas
oOMOTKa COOEPXUT MEHbLUE BUTKOB, YEM MNEPBUYHAs, BbIXOLHOE HanpshkeHue byaet
HUXE HanNpsiKeHUst ceTn, a 0OMOTKa Ha3blBAeTCH NOHMXKaKOLLEN.

TpaHcdopmaTop - 3TO NaccuBHbIN NpeobpasoBaTternb 3HEPrnn. Ero koaddunumneHT
MNOME3HOro OENCTBMS BCerga MeHblle eAuHUUbl. JTO O3HayaeT, YTO MOLLHOCTb,
notpebnsemass Harpy3kon, Bcerga MeHblle, 4YeM MOLUHOCTb, noTpebnsemas
Harpy>eHHbIM TpaHcdopmaTtopoM OT ceTu. CnegosaTefnibHO, B MNOBbILWAKLLNX
obMOTKax cumna ToKka MeEHblle, a B MNOoHWXKawwWwmx - 6onblie, Yem B CeTeBOM
(nepBMYHOM) OOMOTKE.



Uem Gonblue cuna Toka B obMoTkax TpaHcdopmaTopa, TemM OonblUe MarHUTHbIN
MNOTOK B €ro cepaeyvHuke, n Tem donblwe gomkHa ObiTb TonwmHa cepaedHmka. Kpome
3TOro, 4Yem 0Oosnblie cuna Toka B 0OMOTKe, TeM 6onee TOMCTbIM MPOBOAOM OHa
AomkKHa ObITb HamMoOTaHa, a 3To TpebyeT yBenunyeHus nrowaan OKHa cepaedHuka.
[ToaToMy OT MOLUHOCTW TpaHcdopmaTtopa 3aBUCAT ero rabaputbl, U HaobOpOT.
CeppaeydHuk onpeneneHHoro pasmepa NpurogeH Ans U3rotToBreHust TpaHcopmaTopa
TONbLKO 00 OnpedenieHHoOM MOLWHOCTY, npeaenibHOW ANs  OaHHbIX  pa3sMepoB
cepaevHnka. JTa npegesibHas MOLWHOCTb HasbiBaeTcs rabapuTtHOM MOLLHOCTbBIO
TpaHcdopmaTtopa Sr.

Kak n Bcskuin npeobpasoBaTernb 3HeEpruu, TpaHcOopMaTop XapakTepusyeTtcs
koadbpuumeHtom nonesHoro gencteua  (KMO) - OTHOWEHMEM  MOLLHOCTH,
noTpebnsemon Harpyskon TpaHcopmaTopa, K MOLLHOCTWU, KOTOPYH Harpy>XKeHHbIN
TpaHccopmaTtop noTpebnaetr oT cetn. KI manomouwHbIXx TpaHcdhopMaTopoB
NPOMbILLNEHHON YacToTbl konebnetcsa B npeaenax ot 0,8 oo 0,95. bonee Bbicokne
3HaveHus K14 nmetot TpaHcopmaTopbl 60nbLLIEN MOLLHOCTH,

YnpoluieHHbIN pacyeT ogHodasHoro TpaHcdopmartopa

B pasgene 3 ¢ nomouwbio OBM paccuuTaHbl BbINnpsiMUTENW, paboTtarolme Ha
aKTMBHO-EMKOCTHYIO Harpysky. [lporpamma BblMUCNSET HanpsiKeHMe Ha BTOPUYHOM
obmoTKe TpaHcdopmaTopa Uz, K KOTOPOMY MOAKMIOYEH BbINPSAMUTENb, U TOK |2 3TON
OOMOTKMN.

HOMWHaNbHY0 MOLLHOCTbL BTOPUYHbIX OOMOTOK BbIMUCIISOT MO hopmyne

252=Uz1-121.
Tunosasi MOLLHOCTbL TpaHcdhopmaTopa
S
ST = —£ ’
Hrp

rae nr - KMNA TpaHcdopmaTopa, KoTopkli onpeaenseTcs No HoMmorpamme Ha puc. 9.

n
0,9 ——
/
/ /
/ﬂ
//
0.8 /,’/
/‘/
/
0,7 //
//
P
/
/|
0.6 |~

0,5
4 6 810 20 30 40 60 80100 200 300 XS,,BA



Puc. 9. 3aBucumocTb Kl 0T MOLLHOCTN BTOPMYHbLIX OOMOTOK TpaHcopmaTopa

Cnepyet 3ameTtutb, 4TO npu onpegeneHunn KrI1L TpaHchopmaTtopa no
HOMOrpamMmMe TUMoOBas MOLLUHOCTb TpaHcdopmartopa MONy4YuTCs 3aBbILLEHHOM, 4TO
MNONOXUTENBHO CKaXeTCA Ha ero pexumme paboTbl (TemMnepaTtypHOM pexunme
Harpy>XeHHOro TpaHcgopmMaTtopa), HO HECKOSbKO YBENUYUT BEC, TaK Kak npuaeTcs
B3ATb 60Mnee MOLWHbIA N TSXKENbIM MarHUTONPOBOA,.

Mo Tabnuue 4 BbLIOMpalOT TUNOPas3Mep MarHMTOMpoBoAda CO 3HA4YeHWeM St He
MeHee BblYMCNEHHOrO Mo dopmyne. [lpy odopMNeHun pacHETHO-rpadon4eCcKoun
paboTbl B TEKCT MOSICHUTESNIbHOW 3anuCKu BCTaBNAETCS BbiNUCKa n3 Tabnuubl 4 C
BblGpaHHbIMM NapameTpamun TpaHcgopmaTtopa.

lMpumep ebibopa mpaHcghopmamopa.

Tunopasmep |A, |H, |c, |h, |Se, |Sh ED, AU |Jdep, |G,
MarHmuTo- MM |MM [MM |MM |cvm? |B-A B A/m | Kr
npoBoja M2
YL35x52 123|106 |22 |61,5 (17,0220 |0,43 |0,05 (1,7 |3,8

Yncno BUTKOB BTOPUYHOM 0GMOTKM TpaHcdopmaTopa onpeaensioT no dopmyne:

1+ AU
w, =U, ———,
E®
roe AU — OTHOCUTENbHOE NafeHne HanpshkeHnss Ha 0BMOoTKaXx;
E® — uyucno BonMbT Ha oOOuH BUTOK OBOMOTKM TpaHcdopmatopa C

MarHMTONpPoOBOAOM BbIOpaHHOIo TUNopasmepa.
CrnepoBaTenbHO, MNONy4YnTCS:

1+ AU 1+ AU
W21:U211—|;—(A1)U; 22_U22Wi 23:U23W
Tabnvua 4

[MapameTpbl HekoTOpbIX L-06pa3sHbix MarHMTONpoBOAOB
Tunopasmep |A, |H, |c, |h, |Ser, |SH ED, AU |Jep, |G,
MarHuTo- MM MM |MM |[MM |cm? [B-A | B A/Mm | kr
nposoaa M2
YU 16x16 2,3 |4 0,06 |0,3 |39 |0,31
YU 16x24 56 | 48 | 10 | 28 |3,45|6 0,07 10,29 |3,7 |0,35
YU 16x32 46 |9 0,1 (0,28 |35 |04
YU 19x19 3,26 | 10 0,09 (0,27 | 3,3 |0,41
YU 19x28 67 | 57,5 12 |33,5|4,79|15 0,10 (0,26 {3,121 |0,5
YU 19x38 6,52 | 22 0,15 (0,25 |2,9 |0,6
YUI22x22 4.4 |24 0,12 {0,25 | 2,7 |0,64
YUI22x33 78 |67 |14 |39 |6,6 |36 0,17 10,19 [ 2,5 | 0,96
YUI22x44 8,8 |55 0,22 (0,15 |2,3 |1,3
YUI26x26 6,0 |60 0,18 (0,13 |25 |1,1
YUI26x39 94 (81 |17 |47 |9,0 |80 0,25 (0,1 |2,3 |1,7
YLLI26x52 12,0100 |0,32 [{0,08 |2,1 |2,2
YLI30x30 8,0 (100 |0,22 |0,09 |2,2 |1,6
YUI30x45 106 |91 |19 |53 |12,0|120 |0,35 (0,06 [2,0 [2,4




YLI30x60 16,0160 |0,45 [0,04 |1,8 |3,2
YLI35x35 11,0170 0,29 [{0,07 |19 |2,6
Y1I35x52 1231106 |22 |61,5(17,0{220 |0,43 |0,05 (1,7 |3,8
YLI35x70 22,0270 [0,59 |0,03 |15 |51
Y11140x40 140280 0,36 {0,05 |16 |3,8
Y11140x60 144 1124 |26 |72 |22,01320 |0)55 |0,04 (1,4 |5,6
Y11140X80 29,0380 (0,71 |0,03 |1,2 |75
Yncno BUTKOB NEPBUYHON OOMOTKM

:Ucemu

1 E(l) )

rae Ucemu = 220 B.

MakcumaribHoe pac4yeTHOe 3Ha4YeHne Toka NepBUYHON OOMOTKM
Sy

I
1
U cemu

Mo ponycTMUMOMY 3HaYeHUK CcpegHer nIOTHOCTM Toka Jep B 0OMOTKax
TpaHccopmaTopa C MarHMTonpPoBOAOM BblIOpaHHOIo TUNnopasmepa U no BblYUCIIEHHBLIM
3HayeHuaM l1, Io1 onpegenaT guameTpbl NPoBoAOB 06MOTOK di1, d21, MO hopmynam:

d, —113/ 113/ la

roe Jep - NNOTHOCTL TOKa B 06MOTKax TpaHcdopmaTopa (CM. Tabnuuy 4).

5. PACYET KO3®®ULMEHTA NMONE3HOIO AENCTBUSA

KoadhdpumumneHtom nonesHoro aenctsus (KMQ) MCToyHMKa nuTtaHus Ha3biBaeTCS
OTHOLUEHME aKTMBHOM MOLLHOCTH, BblOENAWENCAd B Harpyske P, K MOLLHOCTH,
nocTynarLlen u3 nuTatoLen cetu Pex.

MoLHOCTb, BbIAENAOLAACA B HArpy3Kke:

Py =Ud1 - la1

HekoTopas 4acTb aKTMBHOM MOLLHOCTW, MOCTynawwas u3 ceTn, TepseTcs B
TpaHcopmaTope (APrp), B BeHTUNAX (APs), B criaxusawowem dunbtpe (APy) U B
ctabunmsatope (APcr). [103TOMY MOLLHOCTbL, NOCTYNaKLWas U3 NUTatoLLEN CETH:

Pex = Py + ZAP;
roe AP - oOwme noTepu MOLLHOCTM.
[MoTepu B TpaHCcopmaTope onpeaenstoTcs No opmyne:
APrp = Sy - (1),
roe nwp - KN4 TpaHcdopmaTopa;
- rabapuTHast MOWHOCTb TpaHcdhopmaTopa.
[MoTepn B BEHTUNSAX PACCYMUTBLIBAKOTCA ANS KaXO0ro Ux TPEX BbiNPSAMUTENEN:

APg = 3 - Unp.cp' N,

roe la - cpegHUn TOK B BEHTUIE (M3 pesdynbTaToB pacyéta Ha OBM);
Unp.cp - NpAMOE NageHne HanpsbkeHns Ha BeHTune (13 Tabnuubl npunoxenus 3 ans
BblbpaHHOro anoga unu 6roka);



N - yncrno nocriegoBaTesibHO BKMKOYEHHbBIX BEHTUNEN BbINpAMUTENA. N =1 gnsa
oaHononynepnoaHoro BbIMpAMAUTENA U OANd OBYXNOJyNnepmnoaHOro BbiNpAMUTENA, N =
2 Onst MOCTOBOIro BbINPpAMUTENA U ANA BbINPpAMUTENA C YOBOEHNEM HaNpPsAXXEHUA.

O6wume notepn B BEHTUNAX: LAPs = APs1.

MoTepu B crnaxuBawwem GUNbLTpe MNpPU eMKOCTHOM (UMbTPEe MOXHO He
YYUTbLIBATD.

HOTele B CTa6V|J'|V|3aTOpe nepBoOro KaHana:
APcr1 = (UBx1 - Udl)‘IBX1,

roe Uext - HanpshkeHne Ha BXoJe nepBoro crabununsartopa;
lex1 - BXOJHOW TOK NepBOro crabunusaropa;
Ud1 - HanNpshXeHne B Harpyske NepBoro KaHana UCToYHMKa NUTaHus.

Ob6wwme notepu B ctabunusatopax: XAPcr = APer1.

Takum obpas3om, o6LIMe NoTepu MOLLHOCTY:
2AP = 2APrp + XAPg +XAPcr.

Tenepb paccuntoiBaeTcs KINL ncrtodHnka nntaHus:
PH

T=p +sAP:

Bonpochl Kk 3awmTte pacyeTHo-rpacdu4yeckon paboTbl

1. CTpyKTypHaa cxema WCTOYHMKA NUTaHus C TpaHcopMaTopoM Ha BXoAe.
Ha3HayeHne aneMeHTOB CXeMbI.

2. Hapucymnte cxemy ofHOMNoNynepuogHoro oOgHOMasHOro BbINPAMUTENHA C
aKTUBHOW Harpys3komM M ero BpeMeHHYyK auarpammy paboTtbl. Hemy paBHO BbIXOAHOE
Hanps)KeHne Takoro BbINpaMUTensa? Kak W3MEHUTCS BbIXOAHOE HanpsXeHue
BbINPSAMUTENS MPY NOAKNIYEHUM NapansienbHO Harpyske KoHaeHcaTopa?

3. Hapucyinte cxemy ABYyXnonynepuoaHoro 0gHodasHoro BelinpsMmuTenst ¢ obLwmm
NPOBOJOM C aKTUBHOW Harpy3kon U ero BpeMeHHyto guarpammy pabotbl. Hemy paBHO
BbIXOQHOE HarnpsbkeHne Takoro Bbinpamutena? Kak  mn3aMeHuTCcs  BbIXOOHOE
HanpspkeHne  BbINPAMUTENS  NpUM  MNOAKMYEeHUM  napannenbHO  Harpyske
KOHOeHcaTopa?

4. Hapucymte cxemMy MOCTOBOro OOHOMA3HOro BbINPAMUTENA C aKTUBHOM
Harpy3kon 1 ero BpeMEHHyI anarpaMmmy paboTbl. Yemy paBHO BbIXO4HOE HaNpsXKeHne
Takoro BbINPpAMUTENA? Kak M3MEHUTCA BbIXOAHOE HanpsikeHue BbInpaMUTena npu
NOAKMIOYEeHMUN NapansenbHO Harpy3ke KoHgeHcaTopa?

5. Pabota BbInpsMuTens Ha eMKOCTHbIM ¢unbTp. BpemeHHaa pguarpamma
paboTbl. BHELLHAS XxapaKTepucTumka.

6. Hapucynte cxemy BbINpsMUTENS C yABOEHWEM HanpsbkeHud. OObacHUTe
paboTy CXeMbl.

7. na 4ero B UCTOYHUKAX MUTAHUA NPUMEHSIETCA CTabunuaatop HanpsXKeHua?
[MpuBeanTe cxemy ctabunmsatopa Ha CTabUMTPOHE N TPaH3UCTOpPE.

8. Ob6bACHMTE NOpPSA0K pacyeTa cTabunmnsaTopa Ha MUKPOCXEME.



9. O6bsaAcHMTEe nopsgoK pacdeTa crabunmszatopa Ha CTabUNUTPOHE W
TpaH3ucTope.

10. [lns 4ero B UCTOYHMKAX NUTAHUA MPUMEHSIETCH CriaXmBaroLwwmm ounbTp? YTo
Takoe KO3 MUUNEHT crnaxmuBaHusa?

11. Kak onpeagenuntb K[ ncrtouHmka nutaHnsa?

12. Kak BbibpaTb TN gnoaa Ang BbiNpsiMUTENA?

13. Kak BbibpaTb TpaH3UCTOp Angd ctabunusaTtopa?



IapameTpbl NOJTYNPOBOAHUKOBBIX CTA0MJIUTPOHOB

NMPUNOXEHUA

[MPMJIOXXEHME 1

Taomuma I11.1

Tumn Uer (B) ez (MA) leraare (MA) Fer (OM)
TIS14A 8 3 40 6
J18145 9 3 36 10
JI814B 10 3 32 12
JISI4T 11 3 29 15
TI814]1 13 3 24 18
JIS15A 5,6 50 1400 0,6
JI8156 6,8 50 1150 08
JI815B 8,2 50 950 1,0
JI815T 10 25 800 18
J815]1 12 25 650 2,0
JIS15E 15 25 550 25
JI815K 18 25 450 3,0
JIS16A 22 10 230 7.0
18165 27 10 180 8,0
JI816B 33 10 150 10
JI816T 39 10 130 12
JI816]1 47 10 110 15
JI817A 56 5 90 35
JI8176 68 5 75 40
JI817B 82 5 60 45
J817T 100 5 50 50
KC133A 33 3 81 65
KC139A 3,9 3 70 60
KC147A 47 3 58 56
KC156A 5,6 3 55 46
KC168A 6,8 3 45 28
KC175XK 75 05 17 40
KC182)K 8,2 05 15 40
KC191K 9,1 05 14 40
KC210)K 10 05 13 40
KC211K 11 05 12 40
KC212K 12 05 11 40
KC213)XK 13 05 10 40
KC215K 15 05 8.3 70
KC216)XK 16 05 73 70
KC218)K 18 05 6,9 70
KC2200K 20 05 6,2 70
KC222K 22 05 57 70
KC224K 24 05 5,2 70
KC482A 8,2 1 96 25
KC510A 10 1 79 25
KC512A 12 1 67 25
KC515A 15 1 53 25
KC518A 18 1 45 25




Oxkonuanwue Tao. [11.1

Tun Uer (B) leramn (MA) lermaxc (MA) Ier (OM)
KC522A 22 1 37 25
2C524A 24 1 33 30
KC527A 27 1 30 40
2C530A 30 1 27 45
KC533A 33 3 17 40
2C536A 36 1 23 50
KC551A 51 1 14,6 200
KC591A 91 1 8,8 400
KC600A 100 1 8,1 450
KC620A 120 5 42 150
KC630A 130 5 38 180
KC650A 150 2,5 33 255
KC680A 180 2,5 28 330
Tab6muma I11.2
ITapameTpsl TPaH3UCTOPOB
Tun IK.MaKc, A | Ul(3 Makcs B | h219 Uxa HAC, B
n-p-n
KT815A 15 40 40...70 0,6
KT815b 15 50 40...70 0,6
KT815B 15 70 40...70 0,6
KT815I' 15 100 30...70 0,6
KT704A 2,5 500 10...100 5
KT704b 2,5 400 10...100 5
KT704B 2,5 400 10...100 5
KT817A 3 40 30 0,6
KT&817b 3 45 30 0,6
KT817B 3 60 30 0,6
KT817T 3 100 30 0,6
KT805A 5 160 15 2,5
KT805b 5 135 15 5
p-n-p

KT814A 15 40 40 0,6
KT814b 1,5 50 40 0,6
KT814B 15 70 40 0,6
KT814T 1,5 100 30 0,6
KT816A 3 40 25 0,6
KT&816b 3 45 25 0,6
KT816B 3 60 25 0,6
KT&16I" 3 100 25 0,6
KT&37A 7.5 70 10...40 2,5
KT837b 7,5 70 20...80 2,5
KT&837B 7.5 70 50...150 2,5
KT837I" 7,5 55 10...40 0,5
KT837]1 75 55 20...80 0,5
KT&37E 7,5 55 50...150 0,5
KT837XK 7,5 40 10...40 2,5




HomunannHbie COIIPOTUBIJICHUS PE3UCTOPOB CTAHAAPTHU30BAHBLI.

ITPNJIOXEHUE 2
JI1sT  MOCTOSIHHBIX

pesuctopoB corsiacHo ['OCT 2825-67 ycranosneHno mecthb psiaoB: E6, E12, E24, E48, E96 u
E192. [Mudpa mnocrne OykBol E yka3bplBaeT 4YMCIO HOMHUHAJIBHBIX 3HAYEHUW B KaXKIOM

ACCATUYIHOM HMHTCPBAJIC.

Haunbonee vacro npumensercs psn E24. HomuHanbHble 3HaueHHS nekaasl psga E24
npeacTtaBieHbl B Tabn. [12.1. 3nadenus necsatkoB U coteH Om, kOM U MOM nomyyaroTcs
YMHOKEHHEM HOMHUHaIbHOTO 3HaueHus Ha 10", roe n=0;1;2;3...

Taomuma I[12.1

1,0 1,1 1,2 1,3 1,5 1,6

1,8 2,0 2,2 2,4 2,7 3,0

3,3 3,6 3,9 4,3 4,7 51

5,6 6,2 6,8 7,5 8,2 9,1

ITPUJIOXEHUE 3
Ta6muma I13.1
IlapamMeTpbl NOJYNPOBOJHUKOBBIX IH0/I0B
Tun lup.cp (A) lop.u (A) Uosp. (B) Unp.ep. (B)

M/1217 0,1 8 800 1,0
M/I218 0,1 8 1000 1,0
MJI218A 0,1 8 1200 1,1
MJ1226 0,3 2,5 300 1,0
MJ1226A 0,3 2,5 200 1,0
MJ1226E 0,3 2,5 150 1,0
J237A 0,3 5 200 1,0
J1237b 0,3 5 400 1,0
J1237B 0,1 5 600 1,0
J1237E 0,4 5 200 1,0
J237K 0,4 5 400 1,0
J1242 10 30 100 1,25
JI242A 10 30 100 1,0
J1242b 5 15 100 15
J1243 10 30 200 1,25
JI243A 10 30 200 1,0
J1243b 5 15 200 15
J1245 10 30 300 1,25
JI245A 10 30 300 1,0
J1245b 5 15 300 15
J1246 10 30 400 1,25
JI246A 10 30 400 1,0
J1246b 5 15 400 1,5
11247 10 30 500 1,25
J1247b 10 30 500 1,5
J1248b 5 15 600 1,5
KI102A 0,1 2 250 1
KJ1102b 0,1 2 300 1
KJ105b 0,3 15 400 1
KJI105B 0,3 15 600 1
K105 0,3 15 800 1
KJI202A 5 9 50 0,9
KJ1202B 5 9 100 0,9
K202 5 9 200 0,9




Oxkonuanwue Tao. [13.1

Tun lip.cp (A) lip.u (A) Uosp. (B) Unp.cp (B)
K1202K 5 9 300 0,9
KJ1202K 5 9 400 0,9
K1202M 5 9 500 0,9
K11202P 5 9 600 0,9
KJI208A 15 6 100 1,0
KI1209A 0,7 6 400 1,0
KJ1209b 0,5 6 600 1,0
KJ1209B 0,5 6 800 1,0

Tabmuna I13.2

MapameTpbl NONYyNPOBOAHUKOBLIX ANOAHbIX 6510KOB (MOCTOBOM BbINPAMUTENb)

Tun Inp.cp (A) Inp.n (A) U06p, (B) Unp.cp. (B)
KI11402A 1,0 5 600 1,2
K11402b 1,0 3) 500 1,2
K11402B 1,0 5 400 1,2
KI11402I 1,0 3) 300 1,2
KI402]] 1,0 5 200 12
KI1402E 1,0 5 100 1,2
KI14022K 0,6 5 600 1,2
K114021 0,6 5 500 1,2
KII1403A 1,0 5 600 1,2
KI1403b 1,0 5 500 1,2
KI11403B 1,0 5 400 1,2
KI4031° 1,0 5 300 1,2
KI1403]1 1,0 5 200 12
KII403E 1,0 5 100 1,2
KI14032K 0,6 5 600 1,2
KI11403U1 0,6 5 500 1,2
KI1404A 1,0 S 600 1,2
K11404b 1,0 3) 500 1,2
K11404B 1,0 5 400 1,2
K11404I" 1,0 S 300 1,2
KI404]1 1,0 5 200 12
KI1404E 1,0 5 100 1,2
KI1404K 0,6 5 600 1,2
K11404U1 0,6 5 500 1,2
KII405A 1,0 5 600 1,2
KI14055 1,0 5 500 12
KI11405B 1,0 5 400 1,2
KI1405T 1,0 5 300 12
KI11405 1 1,0 5 200 1,2
KI11405E 1,0 5 100 1,2
KI1405K 0,6 5 600 1,2
KI114051 0,6 5 500 1,2
KII1407A 0,5 3 500 2,5
KII410A 3 45 50 12
KI11410b 3 45 100 1,2
KI1410B 3 45 200 12
KII412A 1 15 50 1,2
K11412b 1 15 100 1,2
K11412B 1 15 200 1,2




KoHaeHcaTopbl C OKCUAHLIM AU3INEKTPUKOM

[MTPUJIOKEHUE 4
Tab6awna [14.1

Jlomyctumas
HomunansHoe ATy A
Tun HanpsHKeHUe, HommuansHas eMkocTh, MKD HaHp;DKeHHiI
B MepEeMEHHOMN }
COCTaBJISIONICH,
%
6,3 5; 10; 20; 50; 100; 200; 500 20...25
10 5; 10; 20; 50; 100; 200; 500; 1000; 2000; 4000 5..25
16 1;5; 10; 20; 50; 100; 200; 500; 1000; 2000; 5..25
4000
25 1;5; 10; 20; 50; 100; 200; 500; 1000; 2000; 5..25
K50 -6 4000
50 1;5; 10; 20; 50; 100; 200; 500; 1000; 2000; 5...20
4000
100 1;5;10; 20 10...15
160 1;5;10; 20 10
160 20; 30; 50; 100; 200; 500 5..15
250 10; 20; 30; 50; 100; 200 5..15
K50 -7 300 5; 10; 20; 30; 50; 100; 200 3...10
350 5; 10; 20; 30; 50; 100 3...10
450 5; 10; 20; 30; 50; 100 3..10
6,3 100000; 220000; 13...15
10 100000 11...15
16 22000; 68000; 100000 6...9
K50 - 18 25 15000; 33000; 100000 6...8
50 4700; 10000; 15000; 22000 5..6
80 4700; 10000; 15000 4.5
100 2200; 4700; 10000 4..6
6,3 10; 20; 50; 100; 200; 500; 1000; 2000; 5000 10...16
16 2; 5; 10; 20; 50; 100; 200; 500; 1000; 2000 10...16
25 2;5;10; 20; 50; 100; 200; 500; 1000; 2000 10...16
50 1; 2; 5; 10; 20; 50; 100; 200; 500; 1000; 2000 3...16
100 1; 2; 5; 10; 20; 50; 100; 200 10
K30-20 160 2;5;10; 20; 50; 100; 200 10
250 20; 50 10
300 2;5;10; 20; 50 10
350 2;5;10; 20 10
450 2;5;10; 20 10
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Taomuna I15.1
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Oxkonuanwue Tao. [15.1

[ToynmpoBOTHUKOBBIN IO (a),
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9
5) 19
2
a) 9)
N Junaucrop (a), Tupuctop (6), cuMucTtop (8)
5) =L
. -

2) /(f: doroanon (a), ceetoauon (6)
—
9. .15
Karyiika nHIyKTHBHOCTH (@),
Tpanchopmatop (6)
R15.4 E
2) )
45
E

bunonspHslii TpaH3UuCTOP

I'epkoH (a), namra HakaIuBaHus (6)




10.

11.

12.

Bubnuorpadunyeckum cnmcok

BypkoB A.T. OnekTpoHHas TexHuka U npeobpasoBatenn: Y4yeb. anga By30B X.-4.
TpaHcn. — M.: TpaHcnopT, 1999. — 464 c.

JIntepmaH P.A. DNeKTpOHMKA Ha XKENes3HOAOPOXHOM TpaHcnopTe: YyebHoe
nocobue ons By3o0B X.4.TpaHcnopTa.- M.: TpaHcnopT, 1987.- 288 c.

Cupoopos N.H. ManorabaputHble TpaHcdopmaTopbl 1 gpoccenn. CnpaBoOYHUK.-
M.: Paguo n cBa3b, 1985.- 276 c.

CupopoB U.H., CkopHsako C.B. TpaHchopmaTopbl 66ITOBON pagmoanieKTPOHHON
annapatypbl: CnpaBoyHuK.- M.: Paguno u cBasb, 1994.- 320 c.
[MonynpoBoaHukoBble  npubopbl. [OuoAabl, TUPUCTOPbI, ONTO3INEKTPOHHbLIE
npuodopsbl: CnpaBoyHuk / A.B. batokos, A.b. 'mtuesny, A.A.3anueB n ap.; lNog
pea. H.H. lNoptoHoBa.- M.: SHepromnsgat, 1982.- 744 c.

AOunopbl: CnpaBoynuk / O.I. Mpuropees, B.A. 3amatuH, b5.B. Kongpatees, C.J1.
Moxunpaes.- M.: Paguno n cBasb, 1990.- 656 c.

[MonynpoBoaHukoBble Npubopbl. TpaH3nCcTopbl cpegHen n 60oNbLLIOA MOLLHOCTMU:
CnpaBo4dHuk/A.A.3anues, A.N.MupknH, B.B. MokpsikoB n ap.; lNoa pen. A.B.
lonomepnosa - M.: Pagno u cBasb, 1989.- 640 c.

TpaH3ucTopbl Ona annapaTtypbl LWWPOKOro npumMeHeHus: CnpaBoyHuk / K.M.
bpexHeBa, E.WN. NanTmaH, T./. Oasbigosa v ap.; lNog pea. b.J1. lNepenbmaHa. -
M.: Paguno n cBsa3b, 1981.- 656 c.

LlepbuHa A., bnarun C. MukpocxemMmHble ctabunusatopbl cepun 142, K142,
KP142.-Paguno, 1990, Ne8, ¢.89-90; Ne9, c.73-74.

bynbiveB AJl. n gp. AHanoroBble MHTerpasibHble cxembl: CripaBodHuK / AJI.
bynbides, B.W. lNankuH, B.A. TpoxopeHko.- 2-e u3a.-MuHck: benapycb, 1993.-
382 c.

PaspaboTka n ochopmneHmne KOHCTPYKTOPCKOW OOKYMeHTauum
pagnoanekTpoHHon annapatypbl: CnpaBodHuk / 3.T. PomaHblveBa, A.K.
MeaHoBa, A.C. Kynukos n gp.; lNog pen. 3.T. PomaHblyeBon. — M.: Paguo wm
cBAa3b, 1989. — 448 c.

Pesuny 10.B. 3aHnmaTenbHasa anekTtpoHuka. — 2-e usg., nepepabd. n gon. — Cl16.:
BEXB-lMeTtepbypr, 2009. — 720 c.



