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Beeaenne
Hacrtodmue MeTonuyecKkne yKa3aHHWs ONPEAEIAIOT 3aJadd, Leldb W OPraHU3alHIo
BeInoyiHeHUsT KypcoBoro mnpoekra (KII) mo aucrummune «DneKTpoHHKa-2»; TpeOoBaHHA K
cogepxanuto U oovemy KII, odopmiieHnto TekCTOBOW yacTh U rpaduyecKoil JTOKyMEHTallMH,
nopsinok npeacrasinenus Kl k 3amure.

1. Hean u 3apaun KII

KII mo mucruiummae «DJIEKTPOHMKA-2» SBISETCA NPOQUIMPYIOIIUM IPH IOATOTOBKE
OakanaBpoB 1o HampasieHuto 12.03.02 «OnrtorexHuka» mo mpoduiaro «ONTHKO-3IEKTPOHHBIC
PUOOPHI K CHCTEMBIY.

Henr KII — cucremarw3amusi, 3akperuieHWe, yriayOieHne u o0OoOIIeHHe 3HaHUM,
MOJIYYECHHBIX CTYJACHTAMH IPH U3YUCHUH JTUCIUIUTHHBI «DJICKTPOHUKA-2).

3amaun KII — npuobpeTeHre HaBBIKOB MPOSKTHUPOBAHMSI, AITOPUTMOB pacyeTa U METOJIUK
OTpe/ICIICHUsT MapaMEeTPOB DJIEMEHTOB HCTOYHHUKOB BTOPHYHOTO 3JICKTPOIUTAHUS, COCTaBICHUS
IEKTPUICCKUX TMPUHIMITHATBHBIX CXEM MPHOOPOB, Pa3pabOTKH TEUATHBIX IUIAT, TOATOTOBKH
KOHCTPYKTOPCKOM  JIOKyMEHTAIlUd Ha JJCKTPOHHbIE OJOKM B COCTaBE DJICKTPUYCCKOH
MPUHIMITAATHFHONW CXEMBI, IETAIMPOBKY TICUATHOM TUIATHI i COOPOYHOTO YepTEexkKa.

2. OcHOBHBIC TPEOOBAHUS K KyPCOBOMY IIPOCKTY
2.1. TemaTHKa KypCcOBOI0 poOeKTa

B xauectBe KII ctynentsl mosyuaroT 3agaHve Ha Temy «lIpoekTupoBaHue BTOPUYHOIO
UCTOYHUKA »dJieKTponuTaHusi». B mpouecce BeimonHenus KII nomxHBI OBITH MPOBEAECHBI
cieayronme paboThl:

1. pacuer napaMeTpoB U BbIOOP HCTOUYHUKA OMIOPHOTO HAIIPSKEHUS
Ha OCHOBAHUHU 33/1aHUs BBIOOp THIIA U PacyeT MapaMeTPOB 3JIEMEHTOB BBITPSIMHUTEIBHOM
CXEMBbI, LIenn (UIbTPALIUN HAMIPSKEHMUS,
pacyeTr napaMeTpoB U BbIOOP 3JIEKTPOHHBIX KOMIIOHEHTOB PETYJIUPYIOIIErO 3JIEMEHTa,;
pacuer U BbIOOp JIEMEHTOB YCUJIMTENSI CUTHAJIA PACCOIIACOBAHHUS;

BBIYHCJICHHE [T0KA3aTeNe KauecTBa CIIPOEKTUPOBAHHOTO YCTPOMCTBA,;
pa3paboTKa KOMIUIEKTa KOHCTPYKTOPCKON JOKYMEHTAIUH.
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2.2. UcxonHble JaHHBIE K KYPCOBOMY NPOEKTY

HcxonHble JaHHbIE K KYpCOBOMY IIPOEKTY MpuBeaeHb! B [Ipunoxkennn A

2.3. 3axanne Ha KypCOBOl IPOEKT
BapuanTsl 3a1aHuil Ha KypcoBO# IPOEKT npuBeaeHb! B [Ipunoxkenun A.
2.4.TpedoBanus k coaep:xxanuio u opopmiaenuro KII

3aganne Ha KII, conmepxkaliee HaMMEHOBAHHME TEMbI, MOCTAHOBKY 3a/Jaud U MCXOJHbIE
JaHHBIC, Oq)OpMJ'ISIIOTCH Ha TUIIOBOM 6J'IaHKe, MOAMMUCBIBAOTCA PYKOBOAUTEIIEM U CTYICHTOM.

3akoHueHHasT paboTa [OJDKHA COCTOSTh M3 PACUETHOW TMOSCHUTENBHON 3allUCKH |
rpadudeckoro marepuanga. OO0beM pacueTHO-TIOSICHUTEIHHOM 3amucku He MeHee 20 cTpaHwuIl
TekcTa, 0(hOPMIIEHHOTO B COOTBETCTBHHU ¢ TpeboBaHusMU. OOBEM rpaduueckoro Marepuaia — TpU
muct popmara Al.



Bce crpanumpl Tekcra, a TakKe BCEe PHUCYHKH, TaOnMwWmbl W (HOpMyIBl pacdeTHO-
MOSICHUTEILHON 3aMUCKH JOJIKHBI OBITH IPOHYMEPOBAHBI.

[Tpu BBITIOTHEHUH BBIYMCICHUI pacdeTHbIe (DOPMYIIBI CHaYalla IPUBOJSTCS B OOIIEM BUJIE,
3aTeM IMOCje TOJICTAHOBKM B HHUX YHCIOBBIX 3HAUEHUN U, HAKOHEL, PE3yJIbTaT C yKa3zaHUEM
pa3MepHOCTH.

PacmmdpoBka cuMBONIOB, BXOAAMMX B  (GopMyldy JOJDKHA OBITh  MpUBEICHA
HEMOCPEJICTBEHHO 101 GOPMYJIIOii (€CII OHU HE OBLIIM BBEJICHEI paHEE).

[Ipy ucnonp30BaHUU JUTEPATYpHBIX HCTOUYHUKOB OOS3aTENBHO [IENAaeTCsi CChUIKa Ha
ucTouHuK. [Ipu 3TOM B KBaJIpaTHBIX CKOOKAaX YKa3bIBACTCS €r0 MOPSAKOBBIM HOMEp IO MEPEUYHIO
KCIIOJIb30BAaHHOM JIMTEPATYPHI 1 HOMEDP CTpaHUIIbI, Harpumep, [3, ctp.79].

[MonpoOuast mHpOpMAIMS O MpaBWwiIax OGOPMIICHHS PACUETHO-TMOSCHUTEIBHBIX 3aIUCOK
npuseaeHa B 'OCT 2.106.-96.ECK/I. TekctoBbie nokymeHThl. — M.: 3n-Bo crangaptoB, 1997. —
48c.

I'padmyeckas yacte KII nmomkHa OBITH BBIIOJHEHA B COOTBETCTBUU C JICHCTBYIOIIMMHU
CTaHJapTaMM eIuHOM cucteMbl KOHCTpykTopckoil aokymeHTanuu (ECK]) (Coopuux I'OCTos
351A. ECKJI. O6mue npaBuiia BeITTOTHEHHS yepTexeit. — M.: 3a-Bo cranmaptos, 1995.- 232¢.)

[TpaBwiia opopMIIeHHS CITUCKA UCIOJIL30BAHHBIX UCTOYHUKOB orpeneneHsl OCT 7.1-84.

2.5. PaboTa HaJ KYpCOBBIM MPOEKTOM

Ha Bemonnenne u 3amurty KII otBogutcst 40 4acoB caMOCTOSATEIBHOM pabOTHI CTY/IEHTOB.
Boimonnenne KII HaunHaercs ¢ M3y4eHHMs] HACTOSALIMX METOAMYECKUX YKa3aHUN M aHaiIu3a
3a/1aHMS.

B npouecce Beimonnenus KII cryaeHT MOKeT 10JIb30BaThCsl KOHCYIbTAUAMU U JOJIKEH HE
pexe OAHOro pa3za B JABE Heneau JO0BOAUTH A0 pykoBoautens KII oTdeT o Xone BBINOJHEHHS
paboTsl. KypcoBoil MpOEKT BBIMNOJIHAETCS B COOTBETCTBUU C TpadUKOM, KOTOPBIA AOBOAMUTCS 0O
CTYAEHTOB OJJHOBPEMEHHO C BbIAAYEH 3aJaHUs.

2.6. 3amuTa KypcoBOro npoekra

[Ipu moaroroske k 3amure KII cTyneHT cocraBiser TOKIal, pacCCYUTaHHBIN IPUMEPHO Ha 5
MUHYT. B noknane momkHa ObITh cPOpMyNIMpoBaHa IMOCTaBIECHHAs 3ajada, WU3JI0XKEHbI MyTH U
METO/Ibl €€ pEelIeHHMs], MOTyYeHHbIE pe3yabTaThl. OCOOEHHO ClenyeT MOAYEPKHYTh MPAaKTUUYECKYIO
1eN1eco00pa3sHOCTh TMPHHATUS TE€X WIM HWHBIX pPEUIeHHH M BO3MOXKHOCTh HX TEXHHYECKOH
peamusanuu. Ilocie 1okiaga CTYAEHT OTBEYaeT Ha BONPOCHI IO COAEPKAHUIO paloOTHI,
00I11eTeOpeTUYECKOMY MaTepHuay.

[Tocne 3amMTHI CTYAEHT chaaeT rpaduyuecKkue MaTephallbl U MOSICHUTENIBHYIO 3allUCKy 3aB.
nabopatopueit Kadeapsl.

3. Meroanyeckue yKkazaHus K padoTe HaJ KypCOBBIM IIPOEKTOM
3.1 Ilnan nocTpoeHus U Coep:KAHNe MOSICHUTEIbHOM 3aNMCKHU

IlosscHuTenbpHAs 3alMCKa JOKHA 6pOI_HIOpOBaTBC}I B CJICAYIOIICM IMOPAIKE:

TutynbHbIN 1UCT (MpUIoKeHHE 1).
3amanue Ha KII (Ha OmaHke).
Coneprxanue.

Beenenue.

OcHOBHas 4acTh.

3aKIodcHueE.

CIHCOK UCTIONTE3YEMOMH JTUTEPATYPHI.

NoakowhE



Bo BBCACHUU TPUBOAATCA CBCIACHHA, KAaCAOIHUECA COCTOSIHUA BOIIPOCA, IMMOCTABJICHHOI'O B
3aJaHuM, C 0030pOM COOTBETCTBYIOUICH TEXHUYECKOW JIUTEpaTypbl M TAaTEHTOB, AaHAJHU3
pPCAIM30BaHHBIX CXEM U KOHCprKI.IHfI. OKoHYaHHEM BBCACHUA JOJDKHA 6BITB II0CTaHOBKa 3aJa4u
npoektupoBanus. O0beM BBelleHUs He OoJiee 5 CTpaHHUII.

ConepkaHre OCHOBHOM YacTH PAacUETHO-MOSICHUTEIBHOM 3amucku 3aBUCUT oT Tembl KII,
METO/1a pEeUICHUs TOCTaBICHHOM 3aa4H.

B 3akmrouenun MNPUBOAATCA TCXHHUYCCKUC XAPAKTCPUCTHKU PACCHHUTAHHOI'O HpI/I60pa N
CUCTEMBI, IOKa3bIBAETCS B KaKOW CTENEHHU, MOJyUYeHHbIE XapaKTEPUCTUKH OTBEYAIOT TPEOOBAHUAM
TEXHUYECKOIO 3aJJaHHUs.

B rpaduyeckyio yactb KypcOBOTO MPOEKTa BXOTUT BBHIIOJHEHUE 4YEpTEeXkKe, cXeM H
rpaduKoB, epeueHb KOTOPBIX OMPEICISACTCS ¢ yUETOM XapaKTepa 3adaHusl.

3.2. MeToanyecKue yKa3aHHs 10 BHINOJTHEHHIO OT/IeJIbHBIX Pa3/ejioB KypCOBOI0
NMpoeKTa

Hctounukamu BTopuyHOoro snekrponutanus (MBOII) mo cBoeil ¢usnueckoil CymHOCTH
SBIISIOTCST TIpeoOpa3oBaTeNisIMU BHJA M KayecTBa 3JIEKTPUYECKOH »Hepruu. JloBONBHO peako (u
TOJIBKO B aBTOHOMHBIX CHUCTE€Max) yHa€Tcsi OCYUIECTBUTb IHUTAaHUE BCEX YCTPOMCTB
HEMOCPEJACTBEHHO OT TMEPBUYHOTO MCTOYHHMKA DSJIEKTPOIHEPTruHu, T.e. OT MpeodpazoBareis
HEDJICKTPUIECKON YHEPTUH B DIIEKTPHUECKYI0. B OONBIIMHCTBE cilydaeB MEPBUYHBIA UCTOYHHK MU
CTaHJapTHasl CeTh MO YacTOTEe, CTAOMIBHOCTH U HAIPSHKCHUIO OKA3bIBAIOTCS HETPUTOAHBIMHU IS
NUTAHUSL DIEKTPOHHBIX YyCTpOHcTB. Ilo3TOMY BO3HHKaeT HEOOXOAMMOCTh MpeoOpa3oBaHUs
3JIEKTPUYECKON SHEPTUU.

Knacc ycTpoicTB, mpeoOpa3yromux 3JIEKTPUYECKYI0 JHEPruio, BECbMa pa3sHOOOpa3eH u
OXBaThIBA€T JMAIa30H MOIIHOCTEW OT JI0JIe Barra [0 HECKOJbKUX ThICAY KHJIOBATT.
[IpeoOpa3zoBarenu SIEKTPUUYECKOW DSHEPrUU  HUCIONB3YIOTCS B  HAa3e€MHBIX  CTal[MOHAPHBIX
YCTaHOBKAaX, Ha AaBTOMOOWIISX, KOpaONsX M JeTaTeNbHBIX ammaparax. llosToMy mnepBHUYHBIE
MCTOYHUKU MOTYT OBITh BECbMa pa3IUYHBIMH, a peoOpa3yeMble HANpSKEHUS - TOCTOSIHHBIMU OT
HECKOJIbKMX BOJIBT WJIM IIEPEMEHHBIMU J0 COTEH BOJIBT.

OcHoBHo¥l 3anayeit npoexktupoBanus UBOII sBnsercs nx MUHUaTIOpU3alys, T. €. IOJTy4YeHUE
3aJJaHHOM MOIIHOCTH NpU MHUHUMalbHOM 00BEMe. [IpeojosneHue CymecTBYIOIIMX TPYyAHOCTEH
BO3MOXKHO IMYTEM IEepexojia OT MpeoO0pa3oBaHUs HEPIMM Ha CTaHAAPTHBIX HU3KUX yacToTax (50
wii 400 TI'm) x mnpeoOpa3oBaHMsIM Ha YacTOTaX B JECATKM M COTHM KWJIOTepl] IpH
MPEUMYIIECTBEHHO MPSIMOYTOJbHON opMe HANpSKEHUSL.

HenpepbiBHble KoMreHcannoHHble crabunuzatopsl Hanpsbkenus (HKCH) ortHocsaTes x
Haubosee pacnpoCTpaHEHHBIM YCTPOHCTBAM BTOPUYHOTO 3JIEKTPOIUTAHUS U MPEIHAa3HAYEHBI TS
NONJEP)KAHUS B HArpy3ke 3aJaHHOro ypoBHsA HampspkeHus. [lo nmpunnuny neiicteus HKCH
ABJIIETCS CHUCTEMON aBTOMAaTHMYECKOrO PETyJIMpOBaHMs, padoTalolleld B pexuMe CTaOMIHM3aIUU.
Hannune OOC no HanpspkeHUIo onpesenseT ero Haubosee BaXKHbIE CBOICTBA.

OCHOBHBIMM BO3MYLIAIOIIMMH BO3JICHCTBUSIMU  SIBISIOTCS: WM3MEHEHHE W IYJbCallUH
HaNpsDKeHUs] MICTOYHUKA MMUTaHUSA M TOKa Harpy3kH, TeMIIEpaTypHBI U TEXHOJOTHUYECKUI pa3dpoc
MapaMeTpoB M XapaKTEPUCTUK AIIEMEHTOB cTabuian3aTopa (B HEKOTOPBIX CIy4asX K HUM CIeAyeT
OTHECTH BpeMEHHOM Jpeiid nmapamerpoB). Bo3myiieHuss MOryT ObITh HMPUIIOKEHBI K JIIOOOH TOUKe
CXEeMbI, HO HauOosbllee NecTaOWIN3UPYIOLIee BO3/IECHCTBUE OHU OKAa3bIBAIOT HA BXOJHBIE LIEMHU
crabunuzaropa.

BempsMurtenbHble  yCTpoilcTBa  MCHOJNB3YIOTCS  JJid  NpeoOpa3oBaHHsl  HEPEMEHHOTrOo
HaNpsOKEHUs TUTAIOLIEH CeTH B IOCTOSHHOE HAMpsKeHUE TpeOyeMOoil BETUUNHBI.

BrimpsiMuTenTbHOE  YCTPOMCTBO B OOJBIIMHCTBE CIIy4aeB COCTOMT W3 TpaHchopmaropa,
npeoOpa3yrolero NepeMeHHOe HaNpsHKeHHE MUTAIoNIed ceTh B 0ojiee BBICOKOE HIIM HHU3KOE,
MTOJIYIIPOBOJTHUKOBBIX JIHOJOB, OCYIIECTBIIIOIINX BBIIPSIMIICHUE IEPEMEHHOIO HAINPSIKEHUS, U
CTJIKUBAIOIIETO (DMIIBTPA, YMEHBIIAOUIETO MyIbCAIIUN BRITPSIMICHHOTO HAITPSKEHHUSL.
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OCHOBHBIM  DJIEMEHTOM  BBINPSMUTEILHOIO  YCTPOMCTBA  SBJISETCS  JAMOJ, KOTOPBIM
MpeACTaBsIeT co00i HenuHelHbI mpuobop. ConmpoTHUBIICHHE NHOJA IS TOKa, MPOTEKAIOIIETO B
MPSIMOM HAINPABJICHUH 3HAYUTEIILHO MEHBINE, YEM COMPOTHUBIICHUE JUIsi OOPATHOTO TOKA, T. €. JHOJ
00JaJaeT CBOMCTBOM OJHOCTOPOHHEH MpOBOAMMOCTH. B Hacrosmiee BpeMs B OCHOBHOM
MPUMEHSIOTCSI KPEMHEBbBIE TTOJTYITPOBOIHUKOBBIC TUO/BI.

st paGoThl BBIIPSIMUTENCH NPHHIMIHAIHPHOEC 3HAYCHHUE HMEET XapakTep HarpysKw,
BKIIFOUEHHOW Ha BBIXOJIC BBIMPSIMHUTEIS, T. €. CXeMa CIUIAXKUBAIOIIETO (QUIIBTPA.

Beimpsimutenu, pabotaromue Ha (QUIBTP, HAUYMHAOIMMKCI ¢ EMKOCTH (C EMKOCTHOM
peakiueil), UCIOAB3YIOTCS B IIMPOKOM JUANA30HE BBINPSAMICHHBIX HANpPsHKEHUH W MOUTHOCTEH.
TpanchopMaTopsl 3TUX BBIIPSIMUTEIEH UMEIOT OOJIBIYI0 TA0APUTHYIO MOITHOCTh IO CPAaBHEHHIO C
BBIMIPSIMUTEIISIMU ¢ WHIAYKTUBHBIM (unbTpoM. K HemocTarkam BBIIPSIMUTENCH C EMKOCTHBIM
(GUIBTPOM OTHOCHUTCS OOJIBINAS aMIUTUTY/a TOKA Yepe3 U0/,

Beimpsimurenu 0e3 criaxuBaroniero (GuibTpa NPUMEHSIOTCS CPAaBHUTEIBHO PEIKO B TEX
Cly4dasiX, Korja INyJbCallusl HANpPsKEHUST Ha Harpy3ke HE HMMEET CYIIECTBEHHOTO 3HAYCHMS.
CrinaxuBaomuidi QUIBTP TAKKE YacTO OTCYTCTBYET B CXeMaX MHOTO(A3HBIX BBINPSIMHUTEICH,
MMEIOIINX MaJIyl0 MyJbCALUI0 BBIIPSIMICHHOTO HAMPSKEHUS.

Ipunuun padorsr UBIII

PaccmotpuMm Ha 6aze MIBOII B koTOpoM B KauecTBE YCHUIIMTENs CUTHaja paccoryiacoOBaHUS
WCIIOJIb3YETCS ONIEPALIMOHHBIA YCUIIUTEID.

[Tonwxkaromuii TpaHchopMaTop MOJAET Ha BXOJ BBIIPSIMUTEIBHOIO MOCTa IEPEMEHHOE
HanpsbkeHue Uex. C BeimpsAmuTedss Ha BXOJA OJIoKa CTaOWIM3aLMM IOCTYNAET BBIIPSIMICHHOE
HanpspkeHue Uo.

ITpu m3menenun crabwinzupoBaHHOro HampsbkeHus Un Ha BemmuumHy AU, IpOMCXOIUT
po0oi CTAOMIIMTPOHA B Yepe3 HEerO UAET TOK lem won. Onepanmonnsiii yeumutens (OY) ycunupaer
IIOJIOKUTEIBHOE HANpPsUKEHUE, B pe3ysbTare 4Yero 3akpblBaeTcs TpaH3suctop VT2, kotopbii
yIpasisieT BBIXOJHBIM TpaH3uctopoM VT1 - npu 3akpeitun VT2 3akpeiBaerca VT1, B pe3yibrare
yero HanpsbkeHne Uy Ha BbIxojie cTabuin3aTtopa MOHMKAETCS /10 TeX MOp, TOKa HE CTAaHET paBHBIM
BenuunHe Uy .

IIpy noHwxkeHun HampsbkeHuss Ha Harpyske Up Ha Bemumunmny AU, cTaOWIMTpOH
3akpbiBaeTcs, OY ycuiMBaeT OTpULATENIbHOE HANpPsDKEHHWE M BBIAET ero Ha 0a3y IOCIEeIHEro
TPAH3UCTOPA PETYINUPYIOIIETO 3JIEMEHTA, B PE3YJIbTAaTE YETO MEPBBIM TPAH3ZUCTOP PETYIHUPYIOIIETO
AJIEMEHTa OTKPBIBAETCS, YTO NPHUBOJUT K yBenudeHutro Up., TakuM o00pa3oM NpPOUCXOAMT
nojaepxanue Uy Ha BeIXOZE€ cTaOMIn3aropa.

Hcxoanble JaHHBIE AJIs1 NMPOECKTUPOBAHUSA

B 3aBucumoctu ot BapHuaHTa 3alaHuA B KAa4YC€CTBC YCHUIIMTCIIA CUTHAJIA pacCCOrIaCOBaHHUA
MOT'YT HCIIOJIB30BAaThCsA h19%(e10) YCUIINTEID, HOCTpOGHHBIfI Ha Oase MHKPOCXCEMBI OIICPAIMOHHOTI'O
YCUIINTCIIA, 6o YCUIINTCIIb, HOCTpOCHHLIﬁ Ha 0ase TPpaH3UCTOpA.

PaccmoTtpuM mpumep pacuera mapameTrpoB U BbiOopa anemeHToB MBDOII mis cnemyromumx
WCXOJIHBIX JIAHHBIX

1. BeixogHoe HanpskeHue Ha Harpyske Us=5B;

2. l[loTpebnseMsblil Ha Harpy3ke TOk [H=5A;

3. JlonmycTUMOe OTKJIOHEHHE HANpsDKEHHWs Ha HAarpy3Ke IpU BCEX PEKMMAax 3KCIUIyaTalluu
AUn =+2%;

4. OTkoHeHus HanpsukeHus nurtarornen cetn dUn=+15/-10%);

5. Homyctumas mynbscarus cetd AUr qyme n =0.1B;

6. Jlommyctumast mynbcarust HarpspkeHus Ha Harpy3ke Ur nyme n= 5 MB;
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7. lomycTrMas 4acToTa MyJIbCalluy BEIXOJHOTO HANPsuKEHHS frymme = 100 T
8. JlomycTumast aMriuTyaa mynbcaruu ¢ yactoroit 100 I'm AU = 0,1mMB
9. Temnepatypublii muana3on ¢yakuuonuposanus UBOIT 7'= 0°C - +30°C.

Jdranbl npoektupoBanuss UBIII

ran 1. Anaiu3 Tpe6OBaHMIi TEXHHUECKOI0 3a1aHNsl, BLIGOP dJIEMEHTHOM 0a3bl 1
TeXHOJIOTUH M3r0TOBJICHUSA

Ananu3 TpeOOBaHMN MAHHOTO 3aJaHMs IOKA3bIBAET, YTO CTAOMIM3ATOP JOJDKEH HMETh
JIOBOJIHO BBICOKHME KOO(PGUIUEHTHl (QUIbTpAllMM W CTa0WIM3AalMM, JOCTATOYHO >KECTKO
OTpaHUYEHHBIC TTAPaMETPHI MEePEeXoHOro mpouecca. [loaexur pemenuto npodiema odecrnedeHus
ycroiunBocTu. He mpenbsiBieHbl crnenuanbHble TPeOOBAaHUS K OTPAHMYEHHUIO TEXHOJIOTUYECKOTO
pazOpoca mapamMeTpoB 3JIEMEHTOB, I0J] BO3JCUCTBHEM pPa3JUYHBIX BO3MYIIEHUNW H3MEHEHUS
MapaMeTpoB JOJKHBI OBITh yUYTEHBl MpPH OOECIEYEHUH CTaTUYECKUX U JUHAMHYECKUX
xapakrepuctuk HKCH.

Jrtan 2. Bei6op GyHKIHOHAIbHO-HEO0X0AUMOM YacTH

Jiisi  yMEHbIICHHSI SHEPreTHYECKUX IOTepPh BBIOMPAETCS CXeMa C IOCIENOBATEIbHBIM
BKJIIOYeHHEM PD (perynupyrouiuii 3JeMeHT), MOCKOJIbKY OHa 0oJjiee SKOHOMHMYHA, YeM CXeMa C
napajuleJbHbIM BKJIIOYeHHeM PD. B kauecTBe cxeMmbl yNpaBieHHUS PEryJIHpPYIOIIUM 3JIEMEHTOM
IIPUHUMAETCS CEPUMHBIN OINEPAllMOHHBIM YCWINTEIb, a4 B KayeCTBE MCTOYHHMKA HTAJIOHHOIO
HANPSDKEHUS - MapaMeTPUUYECKUI CTaOUIM3aTOP HAIIPSKEHMUSL.

Otan 3. Pacuér peryMpyoiero 3jieMeHTa

HpI/I CTaTUYCCKOM pacqéTe IO TOKY HarpyskKu |P U MAaKCUMAJIbHOMY HAIPSAXKCHUIO ITHUTAHUA

Un max onpenensrorcst konmudectBo ¥ Tun PD. IIpu 5TOM OCHOBHBIM KPHTEPHEM HpH BHIOOpE
KOJINYECTBA, KaK M IpU BBIOOpEe pekuMma HUX palboThbl, SBISETCS MUHMMHU3ALUSA DJICKTPUUECKUX
norepp B PD. IloMuMo 3TOro B cTaTMueckuil pacyéT BXOAMT BHIOOP 3JIEMEHTOB HCTOYHMKA
ATAJIOHHOTO HAamNpsDKEHUs!, conpoTuBieHuil pesucropos nenu OOC, ompenensercs KodpUIMEHT
ycusieHuss OV, HeoOXoauMbld JUisl cTaOWIM3aluM, (QUIbTPAlMM, BBIXOJHOTO CONPOTHBIECHMS.
Cratuyeckuil pac4€T MPOBOAUTCA B CIEAYIOLIEM MOPSIIKE:

Bri6epeM konnuecTBo U THI TpaH3UuCTOpoB PO:

ToK KOJIZIEKTOpa OKOHEYHOI'O TPAH3UCTOPA

e =lu(1+d,),

rne 0,=0.05, Tax kak mnpenmonaraeTcs, YTO BCMOMOTATENbHBIE LEMH YIPABIEHUS

YBEJIMUUBAIOT TOK Harpy3Ku KoJIJIeKTopa TpaHzucropa PO Ha 5%:
Iy = 5(1 + 0,05) = 5,25A.

KonugectBo TpanzuctopoB B PO omnpezensiercs cieayronmm o0pazoMm:
|
I H
° Loy *Nass

19 Ny,

rae haiapi=ha120*Hi; m - pacuérnblii kosddunueHt, BeiOupaeMsiii u3 untepsaia [0 - 4]; loy -

BbIXOTHOU TOK OY; h2150- THIOBOM (pacu€THbIi) cTaTudeckuil KOA(GUIMEHT Mepeiaynd TOKa

TPaH3UCTOPa; | - MOPSIKOBBII HOMEpP TPAaH3UCTOPA.

[Mpunumast loy = 8MA, h2130= 20 (111 MOIIHBIX TPaH3UCTOPOB), N21502~ 50 (I TPaH3UCTOPOB
MaJIol U cpeiHel MOIIHOCTH) U BbIOMpast AJisi BCEX TPAH3UCTOPOB mp = 1, OCKOJIBKY YeM MEHbIIIEe
my , TeM Bole KITJI HKCH, nomyuaem

n-1=



H= 1+ 0,092 e 020D = 0.42: ho151 = 8,4: ho1yp = 21
525
lg—— 7 —
__8*107°*84 14
Ig21
Jis manpHEeWMX pacuéToB MPUHUMAEM KOJIMYECTBO TPAH3UCTOPOB B PO n =2.
Hanpsixenue Ha PO (eciu npUMEHSIOTCS TPAaH3UCTOPBI OJHOTO TUIIA TPOBOJUMOCTH) PABHO
Uprs = Uks(1+mp)+(n-1)Uss,

rae Uxs, Ups - HampspkeHue KOJUIEKTOP-3MUTTEp M HampsbkeHue Oaza-smurrep. s

Ux»>=1,8B u Usy =0,7B

n—1

Ups =1,8-(1+1)+1-0.7=4,3B.

MI/IHI/IMaJIBHO HGOﬁXOﬂI/IMoe HaprI)KeHI/Ie HNCTOYHHKA ITUTAHUA
Un. min = Un+ Upomin + Um nymee. ny T- €. Unmin=5+4,3+ 0,1 =9,4B

C y‘-IéTOM AOIYCKa HAa U3MCHCHUSA HAIIPAKCHHA IMHUTAHUA HOMHWHAJIbHBIA M MaKCUMAaJILHBIN
YPOBHU COCTABJIAIOT:

U
Un HOM = - = 94 = 104B
T 1-6_ 1-01

U,..=U, *1+3,)=1196B=12B

[TockonbKy Ha BBIXOJIE CTAaOWUIM3aTOpPa MOXKET OBITh BKJIIOYEH KOHIEHCATOP, TO B MOMEHT
BKITIOYCHHUSI BCE HANpPSHKCHHWE WCTOYHMKA MUTaHWA Oyner mpuiiokeHo K PD. Ilostomy BBIOOD
OKOHEYHOT'0 TPaH3UCTOpa MPOU3BOAUTCA MO Unmax U

Ik_max:(1,5+2)'|k: 9A.

Brei6upaem tpansucrop KT927B ¢ mapamerpamu lkmax =10A, Ux, =358, h2inr =40 + 100
(Ut manpHEHIMX pacyéroB npuHUMaeM h;;5;=40.

Bropoit tpansuctop PD BbiOupaeM mo Unmax ¥ lkmax/h21sp mpempigyiiero Tpansuctopa
=10/40=0,25A.

Beioupaem tpansucrop KT630b ¢ mapamerpamu lkmax =1A, Uxk»>=120B, h2132 = 80 - 240 (115
JanbHEHIMX pacyéToB npuHUMaeM ha1s2 = 80.

OmnpenensieMm ko3¢p¢uiueHT ycuwieHus PO mno HanpsokeHMio (€ y4€TOM  MapaMeTpoB
TpaH3ucTopoB PO B pexume, 6113KkoM K TpaHUUHOMY: mp = 1; v =10 Owm;

Ru s, re R, = lj" =10m, (Rn +r3,)h215 > 15,

r 10
RPSBlejKPaB szIO

H
[Tpu TakoMm pexume pabOThl MOIIHOCTb paccesHUs yKa3aHHBIX TPAH3UCTOPOB Oy/EeT BEJHKa,

4TO NMOTpedyeT JOCTATOUHO OOJIBIION MOBEPXHOCTH TEMIO0TBOAA.
s tpansuctopa KT927B BriOupaem peOpHUCTBIN paguaTop, T.K. y HEro OoJblias MIoIaab

MIOBEPXHOCTH.
[TycTh pagnaTop UMEET CIeIyIOIIue mapaMeTphl:
KonngectBo pedep: n=16.

[ar pebep: a=0,01 m.
Tonmuna pedep: b=0,001 m.
Bricora peGpa panguaropa:  Hi = 0,03m.
Beicora panuaropa: D=0,13 m.
TonmuHa OCHOBaHHUS. h=0,006 M.
CreneHp 4YepHOTHI: e =0,9, T, = 85°C.

[IpoBeneM mpOBEpPOUYHBIM pacdyeT Ha MpeaMeT Toro, OyneT M YKa3aHHBIM paauaTop
pacceuBaTh MOUTHOCTH 22,6 BT.
1) Onpenennm muomay dacteii paguatopa S1=(n-1)+a=D=0,0195 m?
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S$2=2(n-1)«H1~D=0,117M?.
S3=2(H1+h)~D=0,00936 m?
S4=n+b(D+2H1)+2h+«B=0,0049 m>.
S5=B~D=0,0196 M2,
2)Cpennsist apupmernueckas remneparypa Tm=72,5°C.
3) Temneparypa OC mexnay pedbpamu 66,036°C.
4) Kosddunment TernioodMeHa KOHBEKIHUEH O, , =4,83B1/M*K.
Ol g 345 =4,832 Br/M+K.
5) Koadpdumuent TeruioodMeHa uainydeHueM do. ,,, =0.312 Br/m=K.
O ;34=8,429 Br/m+K.
6) O6mas paccemBaemas moutHocTh P=23,93 Brt, Takum 00pa3oM BBIOpaHHBIA pPaaUaTOP
obecrieurBaeT pacceMBaHue 3aJJaHHON MOIIIHOCTH B 22,6 BT.

9tan 4. Pac4yét HCTOYHHKA 3TAJTOHHOIO Hanpsa>KCHUsl.

PaccuutsiBaercs tpeOyemblii TKH crabunurpona (p,,) IpU YCIOBUH, YTO TEMIEpPATypHbIE

u3MeHeHus BbixogHoro Hanpspkenuss HKCH  ompenensiercss  cTaOUIUTpOHOM — 3TajJIOHHOTO
MCTOYHHMKA HATIPSHKCHUS:
_2%8U, *100%
Hor = ¢, AT ’

II€ cB - BECOBOM KOX(PQUIIMEHT, ONMpEACINSIONMN CTENeHb BO3JICHCTBUS TeMIIEpaTyphl
okpyxatomed cpeasl (AT =7 —7 . - nuana3oH e€ M3MEHEHHs) Ha BBIXOJHOE HapsKeHHE
crabunuzaropa. J{ns cg = 1 momyuaem

2*0,02*100
Hor = 1%30

ITo TKH u ycnoButo Ucrmax~Uy BoiOupaem cradbumurpon tuna KC139A ¢ xapakrepucTuKaMu
sy =-0,10 %/°C, Iy = 60 OM, ler. sow = 10MA,

CT.HOM— 3,9B ilO%

OmnpenensieM CONPOTUBICHUE OAJITIACTHOTO PE3UCTOPa
_ U, U, 5429

1 - 10*10°°

CM.HOM

=0,13%/° C.

R;

=710m

MouHOCTh, paccenBaeMast Ha 3TOM PE3UCTOPe
Ps=1%:Rs=0.01271=7,110°Br.
Boi6upaem pesucrop tuna C2-23 momuoctsio 0,062 Bt ¢ conpotunenuem 71 Owm.
[To 3nauenuto Un U Ucrwow ompenensercs kodpdurment nepenaun 1enu OOC mo
HAIpSHKEHUTO

Boc2w:g=0.78.
U 5

n

Jrtan S. PacuyéTr ycnauTesisi CHTHAJIa paccorjiacoBaHms.

Onpenensiercs  koopduuuent ycunenus OV mno T1peOoBaHuAM K  KOd(PPHUIIHMEHTY
CTaOMIIN3alMHU B BEIXOJTHOMY COTIPOTUBIICHUIO CTa0MIIN3aTOpa

M. *U Al (h *ry+ Ry +r.
K goc =max{aB *n N pg n 21im *3 Yy
5Un UnKer éUn Un h213m
1 1 1
rame op M b - BECOBBIE Koa(b(bI/IHI/IeHTLI, CBsI3aHHbBIC COOTHOILCHUEM —+b—=l—— "
Op Dp Cp

BBIOMpaeMble Tak, 4TOObl 3Ha4YeHHE K, (KOdhQUIMEHT mepenayn pasOMKHYTOrO KOHTYpa),

paccuuThIBAEMOE TI0 BBIPAKEHUSAM B QUTYPHBIX CKOOKaX, ObLIO MPUMEPHO OAMHAKOBBIM.
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Tt oog =70 1 bg = 20

015% 104 0,5(40*05+4—0(2)+2
K goc = max{70 > = 109;20 80" ~110
0,02*5*10 0,01*5* 40

Koadpunment ycunenus OY omnpenensiercs U3 CIeAyMEero COOTHOUICHUS
Koy = KﬁOC = &
Boe 078

I[To Koy BeiOUpaercs OV tuna K140Y 16 ¢ napamerpamu: Koy =30000,
Un=£5+20B, Luow,=3HA, lsx=100HA, Al =25mA, AAI, =01ud/° C,

~142

Uypnp. = 30mxB/° C
OnpenensemM CONpOTUBIIEHUS pe3ucTOpoB B Lensix cmenenus OY u OOC:
R = Yor _ 3 — =390k0Om
q,*1,, 100*0,1*10
, = U —RIZ%—390000:110K0M
q,*1, 100*0.1*10

rae q, = i =100; 7, — Tok pemurens RiRo.

Jl1s BBIOOpa pe3ucTOpoB pacCUMTAEM X HOMUHAJIBHBIE MOLTHOCTH:
P=L*R =(1*107)**39*10° =39*10° Bm
P =1*R, =(1*107) *11*10° = 1,1 *107° Bm
Bribupaem pesuctop Ri - C2-23 ¢ mapamerpamu P=0,062 BT, R = 390kOm.
Boi6upaem pesucrop Rz - C2-23 ¢ napamerpamu P=0,125 B, R = 110xOwm .
VYTounsercs n3meHeHue BoIxonHoro HampspbkeHus HKCH mpu BoszmelicTBuM TeMiieparypbl
OKpY’Karollel cpeibl ¢ yuéToM TeMIiepaTrypHoro apeiida xapakrepuctuk OVY: dU,, =S, * A4, rne

A ~ R6 £ AECM + AUt)pnp + Rl * AAISX
Rﬁ + Ry UH UH UH

¢ _(R+R)*(R+R)
’ (R*R; - R, *Rc)
rae Re=rug=600 Om,
AU@pnp:U AT:9*1074,

opnp
AE,, =p,, *U, *AT*107> =0117

Jrtan 6. OnpeneseHne EMKOCTH BBIXOJHOTO KOHACHCATOPA.

YTounsercs KOdPHUIUEHT Mepeayul Pa30OMKHYTOTO KOHTYpa M0 TPEOOBAHUIO K TIOIaBICHHUIO
MyJbCAIMii UCTOYHHMKA NUTaHus. [Ipu 3TOM pemraeTcss BOMpoc 0 HEOOXOAMMOCTH BKIIIOUCHHS B
BbIxoaHyIo0 1ienb HKCH koHaeHcaTopa 60mbInoi EMKOCTH.

W3 mpenBapuTenbHOTO pacy€ra CIEAyeT, YTO MJisi 00€CTeueHUs TOMYCTUMBIX H3MEHEHHH
BBIXOJHOTO HANpsDKEHUs CTa0uim3aTopa B YCTAHOBHBIIEMCS pexuMe (MpU  METIEHHBIX
W3MEHEHUSX BO3MYIIEHHUHA CO CTOPOHBI HWCTOYHHMKA TUTAHUSA, IMOTPEOHUTEN W TeMIEepaTyphl
OKpYyXarolien cpeapl) Tpedyercs kodhUIMEHT mepeaayd pa3oMKHYTOro KoHTypa He meHee 110.
JIist 3a1aHHOTO TIO/IaBIIEHUS MyJbCAIlUN MCTOYHUKA MUTaHUS TpeOyemoe 3HaueHue KBOC JIOJIKHO

OBITh HE MCHEE
U
de — m.anyaec.n 091 _ 20

U 0,005

M.NYNbC.H
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Tak Kkak TIOAABJIEHUWE MyJbCALMi OCYIIECTBISAETCS KOHTYpPOM PpEryJupOBaHUs, TO
HEO0OXOUMOCTh KPYITHOTa0apUTHOTO KOH/IEHCATOpa KaK JIEMEHTa NaCCUBHOTO (PUIIbTpa OTHaAaeT.

Pacuér BpinpsasMuUTE/Is ¢ EMKOCTHBIM QUILTPOM.

Pacuér BempsaMuTens ¢ EMKOCTHBIM (DUIIBTPOM CBOJHUTCS K BBIOOPY CXEMBI M THIIA THOJIOB,
pacuéry pexxuma paboThl TMOI0B, ONPEICIICHHUIO TapaMeTPOB TpaHc(hopMaTopa M CriIaKUBAIOIIETO
bunsTpa.

Br160p cxembl BBIIPSIMUTENS ¢ EMKOCTHBIM (DMIIBTPOM 3aBUCHT OT psiaa (HaKkTOpOB, KOTOPHIE
JIOJDKHBI YYHTBHIBATbCS B 3aBUCHMOCTH OT TpPeOOBAaHUH, MPEABABIAEMBIX K BBIIPSIMHUTEIEHOMY
yerpoiictBy. K Takum (akropam OTHOCATCS BBINPSAMIICHHOE HANpPSHKEHHE W MOUIHOCTB, 4acTOTa
IYJIbCAllMM BBIIPSIMIICHHOTO HANpPSDKEHHS, YUCIIO JUOAOB, OOpaTHOE HAmpsHKEHHWE Ha JHUOJE,
K03 PHUIMEHT NCIIOTB30BAHUS MOIIHOCTH TPpaHCHOPMATOPa, HAPSHKEHHE BTOPUYHOM 0OMOTKH,

Bri6upaem ogH0ha3HYI0 MOCTOBYIO CXEMY.

Cxema XapakTepHu3yeTcsi BBICOKUM KOA(PQPHUIIMEHTOM HCIOIB30BAHUS MOIIHOCTU U TTO3TOMY
UCTIOJNIB3YeTCS B YCTPOWCTBAX MOBBIMICHHONW MOLTHOCTH MPU BBIXOJHBIX HANPSDKEHUSAX OT JECSTKOB
JI0 COTEH BOJIBT.

bS5 s
U, = 15U, =15%10.4 = 1568

rae [,=1,U,=U,_,.
[To nony4eHHbIM 3HAUEHUAM lnp.cp U Uogp.u BIOMpaeM auoast K/1202A ¢ napamerpamu:
Inp.cp = 3,5A, Uo6p.u = SOB, Unp = 0,9B .
Huddepennmanpaoe (BHYTpEHHEE) CONPOTUBICHHE JUOJA MOXHO ONPEACTUTHh IO
npuOIM3UTENBHON Qopmyrie
U, _ 09

Py, o R ——
Y 3%35

npcp
Mo1HOCTh, paccenBaeMasl Ha KaXJ10M IHOJE paBHA
Pri=1pep Unp =2,6250,9=2,36Bt .

B coorBercTBUM ¢ pekoMeHaauusMH [2] And  AMONOB  BBIOMpaeM  alIOMHMHUEBBIN
MJIACTUHYATHIA PaZuaTop TOJNIIUHON 3 MM, paOOTarouuii B YCIOBHUSX €CTECTBEHHOM KOHBEKIIUM.
N3-3a CIOXKHOCTEH W30JUPOBAaHUSA JIHOAOB OT PpPaguaTOpOB KAXKABIM JHOJ YCTaHOBJIEH Ha
OTJIENbHBIN paguaTOp, KOTOPBIM U30JIUpPYETCsS OT KOopIyca Ipu cOOpKe yCTpoicTBa.

Crenenb 4epHOTHI paguaropa e = 0,9.

BricoTta mnactunasl D=0,04 M.

Hns D=0,04 M no rpaduky ompeznensieM Kod(h(UIMEHT HEPaBHOMEPHOCTU TeMIIepaTyphl
g=0,99.

Jomnyctumast cpeHsisi IOBEPXHOCTHAsI TeMIieparypa paauaropa 128,7°C.

[Teperpes paauaropa 98,7°C.

~ 0,090m

. Bm
Koaddumment terroodMeHa mpu ectecTBeHHOW KOHBEeKIHH 8,05 ey
M
Bm
Kosdppumuent rennoodmena usnydenuem 10,26 —-
M
Bm

CymmapHbIil K03 PUIMeHT TerooOMeHa 19’4STI{
M

[Tmomaap TenmooTAAOMEN ITACTUHBI paiiaTopa 0,00187m2.

Pa3mepsl mumactunbl paguatopa ans kaxzaoro aunojaa D:B:S=40:20:3 mM. B uenTpe miactunsl
HEO0OXOIMMO cJIeJaTh OTBEPCTHUE C JUAMETPOM 5,5 MM | 3aKpETIUTh B HEM JIMO]] C TIOMOIIBIO MAHOBI
U raiiku M5S.
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ConpotuBieHne OOMOTOK TpaHCcpopmaropa, NpuUBeAEHHOE K (a3ze BTOPUUYHON OOMOTKH,
MOXXHO ONpenenuTh J0 pacuéra TpaHchopmaTopa 10 mnpuOmmkEHHOW (opmyne (st
BBIIPAMIICHHBIX TOKOB HE MeHee 20 MA):

UO S*ﬁ*Bln
Tn zkf * * 1 *
Io -fc Bm Uo Io

rae kr- kKo uImeHT, 3aBUCAIMN OT CXeMbl BhIIpsMuUTeNs, kr = 3,5; S -4ucio crep:kHel
TpaHcopmaTopa, Hecylux oOMOTKH - 1J1sl TpaHc(hopMaTopa ¢ MarHUTOIIPOBOIOM OPOHEBOTO THIIA
s=l; Bm- MaruuTHast UHAYKIUS B MarHUTOIIPO-

BoJie Tpancdopmaropa, Bm = 1,6T; fc - wacrora nuraromieii cetu:

f;l}nbc = m*f; = f; = “f;’y'""’ 100
m

,m=2,fC=7=50Fu
* k
p a5 104 [I%S0%16 o 0och,
5,25*50*1,6 | 10,4*5,25

WHayKTHBHOCTH paccesiHus 0OMOTOK TpaHchopmaropa, MpuBEIEHHYIO K (pase BTOpHUHOU
00OMOTKH, OTIIpeACIIUM I10 hopMyIe:

% *
L=R 2S U, \ U,* 1,
‘ (p_l) *Io*f;’*Bm S*ﬁ*Bm

rie RL - xoodduument, 3aBucsmmii or cxemsl Bempsmurenas, R. = 0,05; p - gucmo
YyepeyroIuXxcs CeKLIui 0OMOTOK, €ClIi BTOpUYHAsi 0OMOTKA HaMaTbIBaeTCs MOCye NEPBUUHON (MITH

Hao0o0poT), p=2
%k %k
L =005 21 104 4/10.4 525 ~ 0,001
(2—-1)"*525*50*1.6 V 1*50*1.6

OHpe,I[CJ'II/IM TaHT'€HC Yyrja ¢@,, XapaKTCpHU3YIOIIETO COOTHOIICHUC MEXKIAY HHAYKTUBHBIM H

AKTHBHBIM COIIPOTHUBJICHUSAMU (1)83]51 BBIIIPAMUATCIIA:
% *
_2nt L

go
rac r= Zrm/](b + 'm= 2 ® 0a09 + 0’095 = 0’2750M :

2t *50*0.001
= AV 114 = ¢ = arctg(114) ~ 49°
0.275
N i . 1,*r
OnpeneniM  OCHOBHOH  pacu€THbIl  KOdhuIMeHT 4, = — U Joae mo - udcno (a3
m
0
BBIIPAMIICHUS, KOTOPOC PABHO YUCITY UMITYJIBCOB TOKA UCPE3 €MKOCThb (I)I/IJ'IBTpa CO 34 IICPUOL.
525 *0.275
2*%104
#y
soged
- B P B
Soeer, 1) W k gg* i
1) ’ ,
- wf A AS 3 -
| el ',/ A ] 2’:
3000 | muk /?7///// B\ X
e ’ A 25 —-
ol | 14 /’, i \\&: =
! L 8t 25 \‘§.§ 10705 )u_'_ﬂ__-
ra000 |~ o8 78 '\\,E —
7 &7 ?i N _— =
Py AT p,c";...L..J. ettt et Lt

nPI/ICYHOK 1- Homorpamme! s onpenenenus Bo,Do,Fo

Cuutas yron ¢ paBHbIM 45°, mo rpadukam HaxoJuM BCIIOMOTaTelbHbIE KO3(DPHUIMEHTHI
Bo,Do,Fo: Bo = 1,16, Do = 1,88, Fo= 4,52. Haxoaum koaddurment Hoz (mo ¢, Ao, m = 2): Hoz =
14000.
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Omnpenenum DJIC da3bl BTopruHON 00MOTKH TpaHchopmaropa E2 o ¢popmyne Ez, = Bo *Eo,
rae Eo=Uo, E2=1,16+10,4=12,06B .

YTOYHMM 3HaYeHUE OOPATHOTO HAIPSDKEHHS 110 0oJiee TOUHOH opmyIie

U,spu =B, * V2 =12.06*+/2 ~17.06 BY Tounéunoe HaIpPsKEHUE NPSIMOIo MMITYIbCHOIO TOKa

L,.= i1’70 = 525 *452=11874
2
JeiicTBytollee 3HaUeHNE TOKa BTOPUYHON OOMOTKH paccuuTaeMm 1o ¢popmyiie
1 525
I,=D,—~=188* ~ 6984

V2 V2
Bxoanyto émkocts Guiibrpa C1, MK onpenensieM mo Gpopmyie
_ H,*100%
Lo S ¥ Ry
rae R, BO u3bexaHue HEOOXOAMMOCTH IPUMEHEHHUs KOHIEHCATOPOB OYEHb OOJIBIION
€MKOCTH pekoMeHayeTcsl BbIOupaTh He MeHee 2-3%. [l R, ;= 10%

* o
- 14000%100% _ 6180 muncap
0.275*50*10
Pabouee HanpspkeHUE KOHACHCATOPA AODKHO OBITh He MeHee Ue = E» *J2 ~15B. BriOupaem

Tpu koHaeHcatopa K50-24 ¢ mapamerpamu U = 158, C = 4700MkD, BKIIIOUEHHBIX TapaslieIbHO.

Onpenenum ko3 unireHT Tpanchopmaluu n =~ L ~ 12.06 ~ (0.055.
U 220
JleiicTBytolliee 3HAYeHUE TOKa NEPBUYHOM OOMOTKM TpaHchopmaropa (0e3 yudera ToOKa

X0JIOCTOTO X0/a) onpeaenum kak 11=n*1=0.055*6.98=0.384.

Pacuém oonogasznozo mpancghopmamopa.

HcxonupiMu JaHHBIMUA JUTsl pacdé€ra TpaHchopMaTopa SIBISIOTCA: Ha3HAuY€HUE, YCIOBHS
paboThl U TpeOyeMbIil CPOK CIIyKObI; HANpsDKEHHE W YacTOTa MUTAIOMICH CeTH, dJIEeKTpUYecKas
cxemMa TpaHchopMmaTopa; JAEUCTBYIOLIME HANpsOKEHHUs BTOPUYHBIX OOMOTOK; JOMYCTHMBIE
HaNpsDKEeHUs KopoTkoro 3amblkanus Uk miam Hannuue Toka Xosnoctoro xoaa lox (mpu Hammuuu
OTpaHUYEHUH MO0 ITUM MapaMeTpam).

Pacuér tpancopmaTopa COCTOMT W3 CIEAYIOIIMX JTAroB: BBHIOOP KOHCTPYKTHUBHOTO
WCIIONTHEHUS, THUIa MarHUTOMPOBOJAA, PACUETHBIX KPUTEpUEB; pacuéT rabapUTHOW MOIIHOCTH,
olnpezieNieHue TUIIOpa3Mepa MarHUTONPOBOJA; BHIOOP AJIEKTPOMArHUTHBIX HArpy30K: WHAYKIIHH,
IUIOTHOCTH TOKa; AJIEKTPUUECKUI pacuér TpaHchopmaropa.

1. Pacuér rabaputHoil MourHOcTH. BpIOOp THMOpasmepa MarnutomnpoBoaa. ['abaputHas
MomHocTh TMM omnpeznensercs B 3aBUCUMOCTH OT DJIEKTPUYECKONM CXEMBI PACCUMTHIBAEMOIO
TpanchopmaTtopa

Y 3
AT
&9 pgra=
]
0.8 ~M
DI?IL
6
0.5
a ' 2£P.B'A

Pucynok 2 — 3aBucumocts KITJ[ Tpancdopmaropa oT cymMMapHON BBIXOJHON MOIIIHOCTH.
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>R

P=——(1+V¥
r=my 1Y)

rae P2 = E2 » |2 - cymmapHas BBIXOJHAs MOIIHOCTB; KodGduuuent ¥ =n,, *cos ¢, ms TMM
npeoOpa3oBaresneil HanpspKeHUs npu pabore Ha BmpsmuTens V= n, .

IIpu stom KIIJI (m,) BBIOMpaeTcs mo rpaguky B 3aBHCHMOCTH OT CyMMapHOH BBIXOJIHOI
momHocTta P2 =12,06 *6,98 =84,2 B=A.

n,,=0,87

[To HalileHHOMY 3HAYEHHIO Ta0apUTHON MOIIHOCTH M 3aJaHHBIM yciaoBusM pacuéra (fo =
50I'y ) BeiOMpaem Tunopasmep Marauromnposoza LIJI20 x 40.

Tpancdopmarop 6ponesoro tuna (f =350I'n AT, , =55°C, crans 3412(3320) ¢ Tommmuo#H &
=0,35um ).

a=20mm, b=40MmM, c=20MMm.

Jns marautonposoaa I1J120x40:

Wo = 4,3*°YB - uucmo ButkoB Ha | BompT DJC, uHIynupyemoid B OOMOTKE
TpaHcdopmaropa;

U = 8,0% - HanpsnkeHHE KOPOTKOTO 3aMBIKAHUS;

j = 2,6 Almm? -, - INIOTHOCTb TOKA.

JyleKTpUYeCKHH pacyeT TpaHchopMmaTopa.

Pacuem nadenus nanpsiscenus 6 oomomrax
[Tanenne HanpspKeHUsT B 0OMOTKAX onpenensercs mo Gpopmysie
Upo =001 j*p*k =W, * 1,
Om* um’

e p=pg [1+O.OO4(T—TO )], s menu To=15°C; T=30°C; p, :O.Ol7ST, Kex -

KOX(P(UIIMEHT, XapaKTepU3YIOIIM CXeMHOe BbIMONHeHHe oO0MoTok TMM, kosdduimeHt

>p
k,=———
Y B+YR

K CYMMapHO# BBIXOJHOW MOIIHOCTH,

XapaKTepu3yeT OTHOLICHHE BBIXOJHON MOIIHOCTH OOMOTOK 0€3 cpeiHel TOUKU

_ _ * *
kp=1ke =2 |W=(” c.2 b+2]*a=182.8
c b a a
hy = (z* x+2* Y+2)*a’x=g1>’=g Uy s =0.01% 2.6*0.019% 2* 3.9* 1828 ~ 0.7¢

Pacuem wucna sumxos obmomox

Yuciao BHUTKOB HepBHQHOﬁ nu BTOpI/I‘{HOﬁ 00MOTOK OIPCACIICTCA 110 3aBUCUMOCTIM

MMPUBCACHHBIM HUXKEC:
Wy =Wy * U1( - Lg‘] =3.9* 220(1— 0'0285] =826

Wy =Wp* U2(1+ UZK] =3.9* 12.09(1+ 0'(;85] =49

CEUYCHHUE U AUAMETP MPOBOAA I-0if 0OMOTKHM ONpEENsIOTCs 1Mo (hopmyIie
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q;=—;d, =113/q,

1

J

q, = 40384 0.15mr° ,d; =113+/0.15 = 0.43mm
i 26
I .

g, === % ~ 2.69mm’,dL2 = 113+/2.69 ~1.85mum
J :

Onpeodenenue mapku 06MOMOUHO20 NPOBOOA
Mapka 0OMOTOYHOTO MPOBOA:
* Ui nepBUYHOM 0OMOTKH d, = 0,44Mmm, q,= 0,152 mnm?;
* JuId BTOpUYHOM oOMoTKM d, = 1,88mm, ¢,= 2,776 . unamerp mpoBoja ¢ H3OJSIUEH
[I2B-2: d,, = 0,5mm, d ,=3mn’,
[19B-2 - npoBoa MeIHBIN, KPYTJIOTO CeUeHus, U30aupoBaHHbIil takoM BJI-931, ¢ uzonsuueit
HOPMAaJbHOW TOJIIUHBI.

Ocobennocmu KOHCMPYKYUU CRPOEKMUPOBAHHO20 cmaduauzamopa.

CrnpoexTrpoBaHHbli cTabunuzaTop HanpspkeHus umeer Ue = 220B u Uy = 5B u cocTouT U3
HOHMXKAOIIEro TpaHchopMaTopa ¢ TUIIOpa3MepoM Marauronposoza [/1/120%40, BBIIPSAMUTEILHOTO
MOCTa Ha JMO0JaX, EMKOCTHOTO (GHiIbTpa M OJI0OKa CTAaOMIIM3AIMH, BHIIIOJIHEHHOTO HA MHKPOCXEME
K140V J16.

Ha Bbixome BTOpH4HOH oOMOTKM TpaHcdopmaropa [, -~ 6,98A m Uz = 12,06B, uto
COOTBETCTBYET BXOJHBIM IIapaMeTpaM JHOAHOIO MOCTA. /IMOIHBIM MOCT COCTOMT M3 YETBIPEX
muonoB tuna KJ202A. /lanHblil THO JHMONOB MMEET NMapaMeTphbl, COOTBETCTBYIOIINE PACUETHBIM
Uogpu =508, 1, . =3,54.

npep.
/{5 CcriaKnBaHMS TOKOBBIX ITMKOB B CXEMY BKJIFOYEH EMKOCTHBIH (uibTp. VimMes ammutymy
HyJbCalui HanpsKeHHs UCTOUHUKA NUTAHUA U nywe » 0,1B 1 U, ;. 79,4B nonyyaem ko3puumenT

mynbcann —————=*100% =~ 1%
n.min
[TpoBens HEOOXOAMMBIM pacuy€r, MOJYyYMIIM, YTO JUIS MOAABICHHS ITyJIbCAllMi MEPBUYHOIO
MCTOYHUKA MMUTaHUS HEOOXOUMM (PHIIBTP, COCTOAIIMIA U3 TPEX KOHAEeHcAaTOpoB Mapku K50-24-15B-
4700MKD.
B cooTrBercTBUU ¢ TOKOM Harpy3ku |y = 54 B nenp BKIOYWIM MOUIHBINA TpaH3uctop VT1
Mapku KT927B. MoImHOCTb paccessHUs JaHHOTO TPAH3UCTOPA BEIHKA

P =U,*[,=43°+525=22,6Bm,

[ToaToMy ero HeoOX0JUMO YCTAaHOBUTH Ha peOPUCTOM TEIIIO0TBO/IE.

bnok crabunm3anum CMOHTHpPOBaH Ha pa3bEéMHOM miare. B kauyecTBe pazbéma BbIOpaH
pazbém Mapku CHO053-20, wumeromumii 20 BBIBOJOB, UYTO TMOJHOCTHIO COOTBETCTBYET
CIIPOEKTHPOBAHHOM ILIATE.

Ha nnate pasmemniatorcsi Tpansuctop cpeaneit momHoctd Mapku KT630b (xoaddunuent
ycuneHus PD mo HampspkeHHIO ¢ ydyéTOM IapaMeTpoB TPAH3UCTOPOB B pEXHUME OIM3KOM K
rpasnyHoMy K, ==10); crabunurpon mapku KCI139A ¢ TKH = -0,1%/°C 1 Uemnon = 3,9B < Uy,
= 5B; Oammactaeiii pesucrop Rs;=R1=710M wmapku C2-23-0,062-71 Om +£5%; mmKpocxema
K140V 16, BhIMONHSAOMAS POJIb YCUIUTENsSl CUTHaNla paccoriacoBanusi, mmeer Koy = 30000;
pesucropsl Rz mapku C2 - 23 - 0,062 - 390KOm + 5% wu Rz mapku C2-23 -0,062-110x0m+5%,
Bxomue B nernu cmenienus OY u OOC (B, .= 0,78); kounencaropsr C1 - C3 mapku K50 - 24 -
4700mxD x 15B.
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[Ipunoxenue A — BapuaHTbl 3a1aHUs Ha KypCcoOBOM poekT rp.121171

Y u
Ne i i max min Un.1 " L'Jmny'/Z AU fn n T
o [Yenmen U | folag | b [U, U U™ nm Lo | Lo | Kew | Th M; mB [Up | 1y [y, ny wazp, B MBH [’1; o
OC B

1 |Tpansucr.| 220 | 50 |10% |15% | 15 | 18 12 | 08| O 60 | -50 [>300|<0.2| 5 <5

2 | Muxpocx. 9 | 3 |« | >¥lo1| s 0.1 | 100 | +60
3 |Tpanzuer.| 120 | 500 |15% |15% | 27 | 30 | 24 | 15| O 60 | -50 [>400|<0.1| 2 <3

4 |Tpamsucr.| 220 | 50 |10% |10% | 24 | 27 22 1 0.1 | 60 | -50 |>350|<0.1| 3 | <10

5 | Muxkpocx. 12 |0.35 |+0.5%|+15%]| 0.2 10 0.05 | 100 | =60
6 |Tpansucr.| 40 |1000|10%|10%| 5 7 4 1 0.5 | 60 | -50 |>100|<0.1| 10 | <15

7 |Tpanzucr.| 220 | 50 |10%|15% | 45 | 50 | 40 | 0.7 | 0.1 | 60 | -50 |>300|<0.2| 5 <5

8 | Muxkpocx. 24 | 05 | £1% |+15%| 0.5 15 0.8 | 100 | +60
9 | Muxkpocx. 15 1 [+0.5%|+10%]| 0.1 10 0.2 |1000| +60
10 |Tpansucr.| 36 | 400 |10% |15%| 9 12 7 1 0 60 | -50 [>400|<0.2| 10 | <10

11 |Tpansucr.| 220 | 50 |10% |15%| 60 | 65 55 102 ] 0 60 | -50 [>100|<0.1| 5 <5

12 |Tpansucr.| 220 | 50 |10% |15%| 15 | 18 12 |07 ] O 60 | -50 [>400|<0.2| 5 <2

13 |Mukpocx. 5 1 [+0.5%|+10%]| 0.3 10 0.1 | 800 | +60
14 | Mukpocx. 5 3 | +1% |+10%| 0.1 5 0.1 | 100 | +60
15 |Mukpocx. 9 5 | +1% |+15%]| 0.1 5 0.3 | 100 | +60
16 |Mukpocx. 10 | 1.5 |+0.5%|+10%| 0.1 10 0.1 | 800 | +60
17 |Mukpocx. 15 3 | £1% |+10%] 0.05 5 0.2 | 100 | +60
18 |Tpansmcr.| 120 | 400 |10% | 15%| 15 | 20 12 | 05| 0.1 | 60 | -50 [>400|<0.1| 10 | <10

19 |Tpansucr.| 220 | 50 |10% |15%| 13 | 15 10 1 0 60 | -50 [>300|<0.5| 5 | <10

20 |Muxpocx. 7 108 | £1% |+15%| 0.1 10 0.1 | 100 | +60
21 |Muxpocx. 20 | 0.6 | £2% |+£10%]| 0.1 5 0.3 | 800 | +60
22 |Muxpocx. 9 1 | +1% |+15%]| 0.2 10 0.1 | 100 | +60
23 |Tpansuct.| 220 | 50 |10% |15% | 7 8 6 08| 0 40 | -35 |>300|<0.1| 10 | <15

24 |Tpansuct.| 36 | 400 |10% |15%| 18 | 20 15 | 05| O 35 | -35 [>400|<0.1| 15 | <10

25 |Mukpocx. 15 5 [+0.5%]|+10%| 0.1 10 0.2 | 100 | +40
26 | Muxpocx. 18 | 1.5 |+0.5%|+10%| 0.1 10 0.1 | 800 | +50




