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Beenenune

Hacrosmue MeTonuuecKue yKa3aHHs OINPENesIoT 3ajaud, Leldb U OpraHU3aluio
BhINOJHEHUsT KypcoBoro mpoekrta (KII) mo mucnmmimae «3NEKTpOHMKA CHCTEM OpPHUEHTAIUH,
CTa0MIIM3aluy ¥ HaBUTAIlMK»; TpeOOoBaHMs K coaepxkanuio u oovemy KII, opopmiieHHIO TEKCTOBOM
YacTH U rpauuecKoil ToOKyMeHTanuu, nopsnok npeacrasnenus KII  3amure.

1. Hean u 3agaun KII

KII mo mucuuruinHe «JNEKTPOHUKA CHUCTEM OpPUEHTAIMH, CTAaOWIM3allid U HAaBUTALUU»
SBIISIETCS MPOPMIHPYIOIUM TIPU TOATOTOBKe OakanaBpoB 1o HampaieHuio 24.03.02 «Cucrtemsr
yIpaBieHUs JBWKEHUEM M HaBuranus» mno mnpodumo «[Ipubopsl M cHucTEMBbl OpUEHTAIUH,
CTA0WIM3ALIMY U HABUTAIIUN.

Hens KII — cucrematusanms, 3aKperuieHHe, YriyOneHue U 000OIIeHHe 3HaHWM,
MOJTYUYEHHBIX CTYIACHTAMH TIPH HM3YYCHUH JUCIUIUIMHBI «DJIEKTPOHHKA CHUCTEM OPHUCHTAIIHH,
cTaOUITU3aluy 1 HABUTAITUN .

3amaun KII — nproOpeTeHre HaBBIKOB MPOSKTHPOBAHMSI, AITOPUTMOB pacyeTa U METOJIUK
OTIpE/ICIICHUST MMapaMEeTPOB DJIEMEHTOB WCTOYHUKOB BTOPHYHOTO JJICKTPOIUTAHUS, COCTaBICHUS
JNEKTPUYECKUX TMPUHIUIHAIBHBIX CXEM MPUOOPOB, Pa3paOOTKU TMEeYaTHBIX IUIAT, MOJITOTOBKU
KOHCTPYKTOPCKOH  JIOKyMEHTallMd Ha JJICKTPOHHBIE OJOKM B COCTaBe DJICKTPUYCCKOM
MPUHIIMITAATIBLHON CXEMBI, IETAIMPOBKYU MEUYaTHON MIaThl K COOPOYHOTO YepTexkKa.

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

B kauectBe KII crynenTsl momywaror 3amaHue Ha TeMmy «lIpoektnpoBaHHe BTOPUYHOIO
UCTOYHUKA »dJyiekTponuTaHusi». B mpouecce BeimonHenus KII momxHBI OBITH MPOBEAECHBI
cleAyIonme paboThl:

1. Pacuer mapameTpoB U BbIOOp UCTOYHHKA OIIOPHOTO HANPSKEHUS,

Ha ocHoBaHuu 3a1aHus BEIOOp THIA U pacyeT MapaMeTpOB JIEMEHTOB BBITPSIMUTEIBHOM
CXEMBbI, LIenn (UIbTPALIUN HAMIPSIKEHMS,

Pacuer mapameTpoB U BBIOOD EKTPOHHBIX KOMIIOHEHTOB PETYIMPYIOLIETO IEMEHTA;
Pacuet 1 BEIOOp 2JIEMEHTOB YCHIIUTENS CUTHAJIA PACCOTTIACOBAHMUS,

Brruncnenue nokasarenei Ka4ecTBa CIpOEKTUPOBAHHOTO YCTPOWCTBA;

Pa3paboTka KOMIIJIEKTa KOHCTPYKTOPCKOW JOKYMEHTALIUH.

N

©o kAW

2.2. UcxonHble JaHHBIC K KYPCOBOMY IPOEKTY

HcxonHble JaHHBIE K KYpCOBOMY IIPOEKTY:
1. BeixomHoe HamnpsikeHue Ha Harpys3ke Uy,
2. IToTpebnseMsblii Ha Harpy3Ke ToK In;
3. JlomycTuMoe OTKJIOHEHHE HAMpsOHKEHHUs Ha Harpys3ke IpU BCEX PEKMMax SKCIUTyaTalluu
AUy;
4. OTkyIOHeHMsI HarpskeHus nuTatomieit cetu AUp;
5. [lynecanus Hanpsoxkenus nuraomen ceTd AUr nyme n;
6. lomyctuMas nmynapcanus HanpskeHus: Ha Harpy3ke Ut nymsc n;
7. lomycTiMas 4acToTa MyJbCAUU BBIXOTHOTO HAMPSHKEHHS Tryroc;
8. Jlonmyctumas amrmtyaa mynbcauu ¢ yactoroi 100 I'm AUR;
9. TemnepaTypHblil Tuana3on ¢yHkunonuposanus UBOII T.
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2.3. 3ajaHne HA KyPCOBOM MPOEKT
BapuanTel 3a1anuii Ha KypCcoBOM MPOEKT MpuBeieHbI B [Ipunoxkennn A.
2.4. TpedoBanus k coaepxaHuio u opopmiaenno KIT

3ananue Ha KII, conmepkaiiee HaMMEHOBAaHHME TEMbI, MOCTAHOBKY 3aJladyll U HCXOJHBIC
JaHHbIe, O(POPMIISIOTCS HAa TUIIOBOM OJIaHKE, MOIIHCHIBAIOTCS PYKOBOIUTENIEM U CTYICHTOM.

3akoHueHHasT paboTa [OJDKHA COCTOSTh M3 PACUETHOW TMOSCHUTENBHOM 3amucKu U
rpapuueckoro marepuana. OObeM pacueTHO-TIOSCHUTEIBHOM 3amucku He Menee 20 cTpaHHMIl
TekcTa, 0(hOPMIICHHOTO B COOTBETCTBHH ¢ TpeboBaHuaMU. OObeM rpaguueckoro mMarepuana — TpH
mucta popmara Al.

Bce crpanumpbl Tekcra, a TakKe BCe PHUCYHKHM, TaOiauubl W (GopMynbl pacueTHo-
HOSICHUTEIbHON 3aIUCKU JOJIKHBI OBbITH IPOHYMEPOBAHBI.

[Ipu BBIMOMHEHUH BBIYMCICHUI pacueTHbIe (hOpMYIIbI CHayalla MpUBOISTCS B 001IeM BUJIE,
3aTeM II0CJ€ IOJCTAaHOBKM B HHUX YHCIIOBBIX 3HAUEHUM M, HAKOHEL, pE3yJIbTaT C yKa3aHUEM
pa3MEepHOCTH.

Pacmm¢ppoBka cumBONOB, BXomdmux B (QopMmyny  oKHAa  OBITh  TIpUBE/CHA
HEMOCPEACTBEHHO M0 GOPMYJIOii (€CII OHU HE OBbLIH BBE/ICHBI paHEE).

[Ipy wCHONB30BaHMM JIMTEPATYPHBIX HCTOYHHUKOB OO0S3aTENBHO JENaeTcsi CChUIKA Ha
uctoyHuk. [Ipu 3TOM B KBaJIpaTHBIX CKOOKaX YKa3bIBA€TCS €ro MOPSAKOBBIM HOMEp IO MEPEeYHIo
MCIIOJIb30BaHHOM JIMTEpaTyphl U HOMEP CTpaHUIIbl, Hanpumep, [3, ctp.79].

[TonpoOuass uHpOpMaIs 0 MpaBuwiIax OGOPMIICHHS PacuETHO-TOSCHUTENbHBIX 3aIUCOK
npuseneHa B 'OCT 2.106.-96. ECK/I. TekctoBsie nokymenTsl. — M.: M3n-Bo cranmaptos, 1997. —
48c.

I'padmueckas gactp KII mommkHA OBITH BBITIOJHEHA B COOTBETCTBUU C JICHCTBYIOIIMMH
CTaHJapTaMM eJUHOM cucTeMbl KOHCTpykTopckoil nokymentaumu (ECKI) (Coopaux I'OCTos
351A. ECKJI. O6mue npaBuiia BeITTOTHEHUS yepTexeit. — M.: U3a-Bo cranmaptos, 1995.- 232¢.)

ITpaBuna opopmiieHHs CIUCKA MCIIOIb30BaHHBIX UCTOUHUKOB onpezeneHsl ['OCT 7.1-84.

2.5. PaGoTa Haj KypCOBBIM NPOEKTOM

Ha Brimmonnenue u 3amuty KII orBoautcs 40 4acoB caMoCTOSTENbHON paOOTHI CTY/IEHTOB.
Brimmonnenue KII HaumHaercs ¢ W3ydeHHS HACTOSIIMX METOAMYECKUX YKAa3aHWM M aHalln3a
3a7aHus.

B mponecce BemonHenusa KII cTygeHT MOKeT nosib30BaThCd KOHCYIbTAUMSIMU U JOJKEH HE
pexe OAHOro pasza B JABE Henenu AoBoAuTh 10 pykoBoautens KII ortuer o Xxone BbINOIHEHUS
pabotel. KypcoBoii MpPOEKT BBIMOITHSAETCS B COOTBETCTBUM C TpadMKOM, KOTOPBIA TOBOAMTCS JI0
CTYAEHTOB OJHOBPEMEHHO C BbLAAYEH 3a1aHUS.

2.6. 3amuTa KypcoBOro npoeKTa

[Tpu moaroroske k 3amute KII cTyneHT cocTaBnseT AOKIa, pACCUUTAHHBIM MPUMEPHO Ha 5
MUHYT. B 1oKiane mopkHa OBITH COPMYTUpOBaHA TOCTABICHHAS 3ajJada, M3JIOKCHBI MyTH U
METOJIbI €€ PEIICHHs], TOTYYeHHbIE pe3yabTaThl. OCOOCHHO CleNyeT MOAYEePKHYTh MPAKTHUUECKYIO
HeHeCOO6p33HOCTB OPpUHATHA TEX MWIW HWHBIX peIHeHI/Iﬁ MU BO3MOXKHOCTL HX TEXHHYECKOU
peanmuszanuu. [locne nokimaga CTYAEHT OTBEYaeT HA BOIMPOCHI MO COAEPKAHUIO PabOTHI,
001IeTeOpPETUUECKOMY MaTepHaIy.

[Tocne 3ammThl CTYyIEHT claeT rpaduueckue MaTepuanbl U MOSICHUTEIBHYIO 3alHCKY 3aB.
nabopaTopuei kKaheapsl.



3. MeToauuecKkue yKazaHusl K padore Hal KYpPCOBBIM NPOEKTOM
3.1 Ilnan nmocTpoeHus M coiepKaHue MOSICHUTEJIbHOMN 3alIUCKH

IlosicuuTenbHAs 3aIIMCcKa JOJDDKHa 6p0H_II-Op0BaTBC$I B CIICAYIOLIEM IMOPAIKE:

TutynbHbIN TUCT (MpUIOKEHUE 1).
3amanne Ha KII (Ha O6maHke).
Coneprxanue.

BBenenue.

OcHoBHas 4acTb.

3aKIroueHue.

CIucoK UCIOIb3yeMOM JTUTEPATYPHI.

Bo BBeaeHun mpuUBOIATCS CBEICHHS, KAacalolIUEcss COCTOSHMS BOIPOCa, MOCTABIEHHOTO B
3aJaHiHM, C O0030pOM COOTBETCTBYIOIICH TEXHHUYECKOH JHUTEpaTypbl W NATEHTOB, aHaJU3
pealM30BaHHBIX CXeM M KOHCTPYKIHMi. OKOHYaHUEM BBEJCHHS JOJKHA OBITH IMOCTAHOBKA 3a7auu
npoekTrpoBanusi. O0beM BBeZCeHUS He OoJiee 5 CTpaHuIl.

Copep:xaHre OCHOBHOW YacTH PacueTHO-TIOSICHUTENbHOM 3amucku 3aBucUT OT Tembl KII,
METO/Ia pELIeHMsI IOCTaBJICHHOM 3a1a4u.

B 3akmioueHHH MpUBOASTCS TEXHUYECKHE XapaKTEPUCTUKU PACCUMTAHHOTO Mpudopa HIn
CHCTEMBI, TIOKa3bIBACTCSI B KAKOW CTETECHH, MOJyYCHHBIE XapaKTEPUCTHKH OTBEYAIOT TPEOOBAHUSAM
TEXHUUYECKOTO 3aJaHHUs.

B rpaduueckyro uHacTh KypcOBOTO MpPOEKTa BXOIMT BBIIIOJHEHHUE YEPTEKEH, CXeM U
rpadukoB, epeueHb KOTOPBIX OIMPEIEseTCs ¢ yYeTOM XapaKTepa 3aJaHusl.

NoakownE

3.2. MeToanueckne yKa3aHus M0 BbINOJHEHHIO OT/IeJIbHBIX Pa3/1e10B KypCOBOI0O
NpOeKTa

Hctounukamu BTopuyHOro snektponutanus (MBOII) mo cBoeit ¢usznueckoil CymHOCTH
ABIIAIOTCS TpeoOpazoBaTeNsIMM BUJA M KadyecTBa 3JIEKTpUUYECKOW 3Hepruu. J[oBoiapHO penko (u
TOJBKO B AaBTOHOMHBIX CHCT€Max) yHaéTcs OCYLIECTBUTh IHMTaHHE BCEX YCTPOWCTB
HEIOCPEACTBEHHO OT MEPBUYHOTO MCTOYHHMKA DJEKTPOIHEPruu, T.6. OT IpeodpazoBarens
HEBJICKTPUYECKON SHEPTUU B AJIEKTPUUYECKYI0. B GOJBIIMHCTBE Cciy4yaeB MepBUUHBIA HCTOYHUK MITH
CTaHJapTHasl CeTh M0 YacTOTE, CTAOMJIBHOCTH M HAIPSKEHHIO OKa3bIBAIOTCS HEMPUTOJHBIMH IS
NUTAHUS DIEKTPOHHBIX yCTpoicTB. IloaTOMy BO3HMKaeT HEOOXOAMMOCTh MpeoOpa3oBaHUsS
ANEKTPUYECKON SHEPIUH.

Knacc yctpoiicTB, npeoOpa3yromux 3JIeKTPUYECKYI0 3HEPrulo, BecbMa pa3HOOOpa3eH u
OXBaTBIBAECT JMAIla30H MOLIHOCTEM OT J0Jed Barra [0 HECKOJIBKHUX ThICAY KHJIOBATT.
[TpeoOpa3oBatesnn  3MEKTPUYECKONW HHEPIUU  MCIOJB3YIOTCS B HA3eMHBIX  CTallMOHAPHBIX
YCTaHOBKAaX, Ha AaBTOMOOWJISIX, KOpaOJsiX M JieTaTeNbHbIX amnmaparax. [losToMy mnepBUYHBIE
UCTOYHUKH MOTYT OBbITh BeCbMa pa3IMYHBIMU, a MpeoOpa3zyeMble HANPsKEHUS - TOCTOSHHBIMU OT
HECKOJIBKMX BOJIBT WJIM IIEPEMEHHBIMU J0 COTEH BOJIBT.

OcHoBHo¥ 3anaueil npoextuposanus NBOII sBinsercs nx MuHUaTIOpU3anys, T. €. IOJy4EeHUE
3aJJaHHOW MOIIHOCTU MpPU MHUHUMaJIbHOM oO0BEMe. IlpeonmoneHue cymiecTBYIOUMX TpPYyAHOCTEH
BO3MOYXKHO NMYTEM Iepexoja OT MpeoOpa3oBaHMs SHEPIrUM Ha CTaHJAPTHBIX HU3KHUX yacTorax (50
wmm 400 I'm) x mnpeoOpa3oBaHUsSIM Ha YacTOTaX B JIECATKH W COTHU KWJIOTEPI TIpH
IPEUMYIIECTBEHHO MPSIMOYTOJIbHOM (popMe HanpsHKeHus.

HenpepriBable koMmmeHcalonHble crtabunuzatopsl Hampsbkenuss (HKCH) otHocsaTcs k
HanOoJiee pacpOCTPaHEHHBIM YCTPOHCTBAM BTOPUYHOIO IJEKTPONUTAHUS U MpeaHa3HAuYeHBbI IS
NoJJepKaHUsl B Harpyske 3alaHHOro ypoBHs HampspkeHus. [lo mpunnuny neiictBus HKCH



SBIIIETCS. CHCTEMON aBTOMATHYECKOTO PETyIUpOBaHMs, pabOTaromeld B PeXUME CTAOMIM3AIIHH.
Hammare OOC no HanpspKeHHIO OTpeiesisieT €ro Hanbosiee BaKHbBIE CBOMCTBRA.

OCHOBHBIMH BO3MYUIAIOIIMMU BO3JICUCTBUSIMU  SIBJISIIOTCS: HM3MEHEHHE U MYJbCallUU
HANPSDKEHUS. UCTOYHHMKA NMUTAHUS M TOKA HArpy3KH, TEMIEPATypHBIM U TEXHOJIOTUYECKUI pazdpoc
MapaMeTpoB M XapaKTEPUCTHK AJIEMEHTOB cTabuinm3aropa (B HEKOTOPBIX CIydasX K HUM CIEAYeT
OTHECTU BpeMeHHOH Apei( mapamerpoB). Bo3zmyienus MOryT ObITh HIPUIIOKEHBI K JIF000H TOUKe
CXEeMbI, HO HauOoJbIee AeCTaOMIN3UpPYIONIee BO3JICHCTBUE OHHM OKA3bIBAIOT HA BXO/HBIC IEIH
cTabunm3aropa.

BoeIpsiMUTENIbHBIE  YCTPOHCTBA  UCHONB3YIOTCSA Uil  TpeoOpa3oBaHUs  MEPEMEHHOTO
HaANPSDKEHUS MTUTAIOIICH CETH B IOCTOSHHOE HanpsiKeHHe TpeOyeMon BeTHUHHBI.

BeinpsiMuTeNnbHOE YCTPOMCTBO B OOJBIIMHCTBE CIIY4aeB COCTOMT M3 TpaHchopmaropa,
peoOpa3yroulero nepeMeHHoe HamnpssKeHUE MUTalollel ceTh B 0ojiee BBICOKOE HIIM HU3KOE,
MOJIYITPOBOJITHUKOBBIX JIMOJIOB, OCYILIECTBISIONIMX BBIIPSIMJICHUE IMEPEMEHHOIO HANpsKEHUs, U
CTIIQXXKUBAIOIIETO (PUIIBTPA, YMEHBILIAOLIETO MYIbCAIIMH BBITPSIMIIEHHOTO HAIIPSKEHHUSL.

OCHOBHBIM ~ DJIEMEHTOM  BBINIPSIMUTEIBHOTO  yCTPOMCTBA  SIBIACTCS  JHUOJ, KOTOPBIM
npelcTaBiIsieT co0oi HenuHeHbIl npubop. ConpoTHBIEHHE AUOJA AJS TOKA, MPOTEKAIOIIEro B
MPSIMOM HAIpPAaBJICHUH 3HAYUTEIHLHO MEHBIIIE, YEM COIPOTHUBJICHHUE JUIsl 0OPAaTHOTO TOKA, T. €. TNOJ
o0nasaeT CBOWCTBOM OJHOCTOPOHHEW MPOBOAMMOCTH. B Hacrosimiee BpemMss B OCHOBHOM
MIPUMEHSIOTCSI KPEMHEBBIE TTOJTYITPOBOIHUKOBBIEC TUO/BI.

Jns paboThl BBIIPSMUTENEH MNPUHLUIMATLHOEC 3HAUEHUE HMMEET XapakTep Harpysku,
BKJIFOYEHHOM HA BBIXOJIE€ BBITIPSIMUTEIIS, T. €. CXEMa CTIIAKUBAIOIIETO (PUIIBTPA.

Brempsmurenu, pabotatonpe Ha GUIbTp, HauyuHAIOMIMICS ¢ EMKOCTH (C EMKOCTHOM
peakiiieit), UCIOoJIb3YyIOTCS B IIMPOKOM JMAIa30HE BBIMPSIMIICHHBIX HAIPSKECHUW U MOIIHOCTEH.
TpanchopmaTopbl 3TUX BBIIPIMUTEICH UMEIOT OONBIIYIO TA0APUTHYIO MOIIHOCTH IO CPAaBHEHUIO C
BBITIPSIMUTEIISIMA C UHIAYKTUBHBIM (ribTpoM. K HemocTaTkaM BBIIPAMHUTENECH C EMKOCTHBIM
bUIBTPOM OTHOCUTCS OOJbINIAS AMIUIUTY/Ia TOKA Yepe3 AUO/.

Beimpsimurenu 0e3 criaxuBaroniero (GuibTpa MPUMEHSIOTCS CPaBHHUTEIBHO PEAKO B TEX
Clyyasix, Korja IyJlbcalus HampsDKEHWsl Ha Harpy3ke HE HMMEET CYIIECTBEHHOIO 3HAYEHUS.
CrinaxuBaromuii QuIbTp TakKe YacTO OTCYTCTBYET B CXeMaxX MHOTO(a3HBIX BBIMPSIMHUTEICH,
MMEIOIINX MaJTyl0 MyJbCalUI0 BBIIPSIMIEHHOTO HAMPSKEHUS.

Ipunuun padorsr UBIII

Paccmorpum Ha 6aze MBOII B kOTOpoM B KauecTBE YCHIIMTENSI CUTHAja PacCOTIaCOBaHUS
MCIIOJIB3YETCS ONIEPALIMOHHBIA YCUIIUTED.

[Tonwxaromuii TpaHchopMaTop MOJAET Ha BXOJ BBIIPSIMUTEIBHOIO MOCTa IMEPEMEHHOE
HanpsbkeHne Uex. C BeimpsmuTenss Ha BX0jA Ooka cTaOWiIM3allUM TOCTYNAET BBINPSMIIEHHOE
HanpspkeHue Uo.

[Tpn m3MeHeHun crabwinzupoBaHHOro HampsbkeHus Un Ha BemmumHy AU, IpOMCXOIUT
po0o¥ CTaOUIUTPOHA B Yepe3 Hero UAET TOK lem non. Omepanmnonnsit ycmmrens (OY) ycunuBaet
MIOJIO)KUTEIBHOE HANPSUKEHUE, B pE3yNbTaTe 4Yero 3akpelBaeTcad TpaH3ucTtop VT2, KoTOpbIi
YIpaBISIET BBIXOAHBIM TpaH3ucTopoM VT1 - npum 3akpeitum V12 3akpeiBaercs VT, B pe3ynbrare
yero HanpsbkeHne Uy Ha BbIXojie cTabmin3aTtopa MOHMKAETCS 10 TeX MOop, MOKa HE CTAaHET paBHBIM
BenuunHe Uy .

[Ipn noHwkeHun HampsbkeHust Ha Harpyske Up Ha Bemmumny AU, cTaOWIUTpOH
3akpbiBaeTcs, QY ycuinMBaeT OTpHUIATEIbHOE HANpsHKEHHE U BBIIAET ero Ha 0a3y IMOCieTHEero
TPAH3UCTOPA PETYJIHPYIOIIETO 3JIEMEHTA, B PE3YJIbTATE YETO MEPBBIM TPAH3ZUCTOP PETYIHUPYIOIIETO
JIIEMEHTa OTKPBIBAETCS, YTO NPHUBOJUT K yBenuyeHHto Up., TakuM o00pa3oM NpPOUCXOAUT
nojnepxxanue Uy Ha BeIXOZE cTaOMIn3aropa.

HMcxoanble JaHHBIE AJIs1 NMPOCKTUPOBAHUSA
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B 3aBucumocTH OT BapuaHTa 3aJaHUsl B KauyeCTBE YCHWJIUTENS CUTHAlIa PacCOraCOBaHUS
MOTYT HCIIOJIb30BAaThCs JUOO YCHUIIMTENb, MOCTPOEHHBIM Ha 0a3e MHUKpPOCXEMBI ONEPALMOHHOIO
YCUIUTES, 100 YCUIIUTENb, TOCTPOSHHBIN Ha 06a3e TpaH3UCTOpA.

PaccmoTpuM mpumep pacdera mapameTpoB U BbiOOpa 3nmemeHToB MBDOII mnms ciemyrommx
UCXOJHBIX JTAHHBIX !

1. BeixogHoe HanpsikeHue Ha Harpyske Us=5B;

2. [ToTpebnsemplii Ha Harpy3ke TokK [H=5A;

3. JlonycTuMoe OTKJIIOHEHHE HANpsDHKEHUs Ha HAarpy3Ke IpU BCEX PEKUMAax 3KCIUlyaTallluu
AUR =£2%;

4. OTkioHeHus HanpspkeHus nuraroriend cetn dUn=+15/-10%);

5. Honmyctumas nmynscanusi cetd AUr pyme n =0.1B;

6. lomyctuMas mynbscanus HanpspkeHus: Ha Harpy3ke Us pyme n= 5 MB;

7. lomycTrMas 4acToTa IyJbCallui BBIXOJHOTO HANPSDKEHHS frymne = 100 T

8. lonmyctumas amruintyna nyiascaiuu ¢ yactotoit 100 I'u AUR = 0, ImB

9. TemnepaTypHblii quana3oH GyHkuuonuposanus MBI 7'= 0°C - +30°C.

Jransl npoekrupoBanus UBIII

ran 1. Ananu3 TpeGOBaHMIT TEXHHYECKOTr0 3a1aHHsl, BLIOOP 3JeMeHTHOI 6a3bl 1
TeXHOJIOTUH U3rO0TOBJIEHHS

Ananu3 TpeOOBaHMH JAaHHOIO 3aJaHMs IOKa3blBAET, YTO CTAOWIM3ATOp JOJDKEH HMETh
JIOBOJILHO BBICOKHE KOd(puumeHTsl (uiabTpanuu #  CTa0WIM3AIMH, TOCTATOYHO IKECTKO
OrpaHUYEHHBIE MMapaMeTpbl nepexoiHoro npouecca. Ilomiexur perenuto npodiema obecrnedeHus
ycrorunBocTu. He mpenbsiBieHbl crnenuaabHble TPeOOBaHUS K OTPAaHMUYEHUIO TEXHOJIOIMUYECKOIO
pa3bpoca mapamMeTpoB 3JEMEHTOB, IOJ BO3JEHCTBHEM pAa3JIMYHBIX BO3MYILICHUNH HW3MEHEHHUs
apaMeTpoB JOJDKHBI OBITh y4YTEHbl MpPU OOECIEUEHUH CTATUYECKUX M JUHAMHUYECKHX
xapakrepuctuk HKCH.

Jrtamn 2. Be160p GyHKIHOHAIbHO-HEO0X0AUMOM YacTH

JUis  yMeHbIIEHHs] SHEPreTHYecKUX IOoTepb BBIOMpaAeTcsl cXeMa ¢ IOC/Ie0BaTebHbIM
BKIIIOYeHHEM PD (perynupyromuii 3J€MeHT), MOCKOJIbKY OHa 0oJjiee PKOHOMHMYHA, YEM CXeMa C
napajuleJbHBIM BKJIIOYeHHEM PD. B kauecTBe cXeMbl yNpaBiIeHHUS PEryJIHPYIOIIMM 3JIEMEHTOM
IIPUHUMAETCS CEPUMHBIA ONEPALMOHHBIA YCWIMTENb, a4 B KadeCTBE HCTOYHHMKA HTAJIOHHOIO
HaIpsOKEHUs - TapaMeTpUUYeCKUi CTabMIIN3aTop HAMPSKEHHMS.

Jrtan 3. Pacuér peryupyomero 3jieMeHTa

[Tpu cratnyeckoMm pacd€re Mo TOKY HAarpy3ku lp ¥ MakcuManbHOMY HaNpsOHKEHUIO MUTaHUS

Un max omnpenenstorcess konmuuectBo M Tun PD. Ilpu 3TOM OCHOBHBIM KpHTEpUEM IPH BHIOOpE
KOJIMYECTBA, KaK M TMPU BBHIOOpE peXUMa MX padOTHI, SBISETCA MHHUMH3AIMS JIICKTPUUECKHUX
norepps B PD. IloMuMo 5TOro B CTaTHYECKHH pacué€T BXOAUT BHIOOP DSJIEMEHTOB HCTOYHHKA
ATAJIOHHOT'O HaNpsDKEHUs, conpoTunieHuil pesuctopos nenu OOC, ompenensiercs koG ULIHEHT
yeunenuss OY, HEoOXOMUMBIA [UIsl CTaOWIHM3aH, (QUIBTPAIMH, BBIXOJHOTO COMPOTHUBICHHUS.
CraTnyeckuil pacyéT MpOBOJAUTCS B CICIYIOIIEM MOPSIKE:

BriGepeM KoMuecTBO U THUH TPaH3UCTOPOB PO:

Tok KOJIEKTOpa OKOHEYHOTO TPAH3UCTOpa

l =ln(1+d,),
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rne 0y=0.05, Ttak kax npeamonaraercss, YTO BCIOMOTATENbHBIE ILEMH  YIPABICHUS
YBEJIMYMBAIOT TOK HArpy3KH KOJUIEKTOpa TpaHzucropa PO Ha 5%:
I, = 5(1 + 0,05) = 5,25A.
KonmuecTBo Tpan3ucTopos B PO onpenenseTcs clieayonmm o0pa3oMm:
I
g H
19 Ny,
rae haispi=ha1m0*Hi; m - pacuérubiii ko3dduinent, BeiOupaemblii U3 uutepBana [0 - 4]; loy -
BoIX01HOU TOK OY; h2150- THIIOBOM (pacuETHBIN) cTaTHUYECKUH KOA(DGHUIMEHT IMepeIaun TOKa
TPAH3HUCTOPA; | - TOPSIKOBBIA HOMEP TPAH3UCTOPA.

[Mpunumast loy = 8MA, h2130= 20 (11 MOIIHBIX TPAH3UCTOPOB), N21502~ 50 (IS TPaH3UCTOPOB
MaJION U CpeHEN MOIIHOCTH) M BBIOWpAst JJIsi BCEX TPAH3UCTOPOB Mp = 1, TOCKOJIBKY YeM MCHBIIES
my , TeM Boie KIIJI HKCH, nonyyaem

H= 1+ 0,092 e 20+ = 0.42: ho151 = 8,4: ho1vp = 21;
525
8*10°*84 _14
Ig21
s nanpHeWmx pacuéToB NPUHUMAEM KOJIUYECTBO TPAH3UCTOPOB B PO n =2.
Hanpsoxenue Ha PO (ecnu mpuMeHSIOTCS TPaH3UCTOPHI OJTHOTO TUIIA TPOBOJIUMOCTH ) PaBHO
Ups = Uga(1+mp)+(n-1)Usgs,

rae Ux», Upp - HampshkeHuE KOJUIGKTOP-dSMUTTEpP U HampsbkeHue Oaza-smutrep. s

Ux>=1,8B u Ugs =0,7B

n-1=

n—1=

Ups =1,8-(1+1)+1-0.7=4,3B.
MuHnManbHO H606XOI[I/IMOC HaIps’KCHUE UCTOYHHKA ITUTAHUS

Un. min = Un+ Upomin + Umnymee.ny T- €. Unmin=5+4,3+ 0,1 =9,4B

C yu€rom Jorycka Ha M3MCHCHHUS HAINPSDKEHUS MUTAHWS HOMUHAIBHBIA M MaKCUMAaJIbHBIN
YPOBHU COCTABIISIOT:

U
U, = e =20 _104B
v 1-5. 1-01

U,wx =U, 0, T1+8,)=1196B =128

[TockonbKy Ha BbIXOJE CTaOMJIM3aTOpa MOXKET OBITh BKIIIOYEH KOHJEHCATOp, TO B MOMEHT
BKITIOYCHHUSI BCE HANpsHKCHWE WCTOYHMKA NMUTaHWs Oyner mpuiiokeHo Kk PD. Ilostomy BbeIOOp
OKOHEYHOT'0 TpaH3MCTOpa MPOu3BOAUTCS MO Unmax U

lkmax=(1,5+2)-lI= 9A.

Breioupaem tpansuctop KT927B ¢ mapamerpamu lkmax =10A, U, =35B, h2i5; =40 + 100
(U1 manbHEHIMX pacyéroB mpuHUMaeM h»;5;=40.

Bropoit tpansuctop PO BeiOupaeM 1m0 Unmax ¥ lkmax/h21p mpenmsigyiiero Tpansuctopa
=10/40=0,25A.

Beibupaem tpanzuctop KT630b ¢ mapamerpamu lkmax =1A, Uxnr=120B, h2132 = 80 - 240 (mis
JanbHeHIuX pacy€éroB npuHUMaeM ha132 = 80.

Onpenensiem kodpduiuent ycwienus PO mno HampsxkeHuto (¢ yd4€ToM MapameTpoB
TpaH3ucTopoB PD B pexume, OJIM3KOM K rpaHUUHOMY: mp = 1; rk = 10 Om;

U
Ru 7rs, tie R, = —" =10m, (Ru +13,)h215 > 16,

v 10
KPBBzijPQB szIO
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[Tpu TakoM pexxuMe paboThl MOIIHOCTh PACCESHUsI YKa3aHHBIX TPAH3HCTOPOB OYAET BENMKA,
YTO MOTPeOyeT JOCTATOYHO OOJIBIION MOBEPXHOCTH TEINIOOTBOJA.

Jns tpanzuctopa KT927B BeiOupaeM peOpucThIii paauatop, T.K. y HEro OoJbluas MiIomanb
IIOBEPXHOCTH.

[TycTs panuaTop UMEET CIEAYIOLUE IaPaMETPBI:

KonuuectBo pebdep: n=16.

[ar pebep: a=0,01 m.
Tonmuna pedep: b=0,001 m.
Bricora pebpa paguaropa:  Hi = 0,03m.
Bricora paguaropa: D=0,13 m.
TomnmmHa OCHOBaHUS. h=0,006 M.
CTeneHb YEpHOTHI: e =09, T, =85°C.

[IpoBeneM MpPOBEPOUHBI pacyeT Ha MpeaMeT TOro, OyneT JM yKa3aHHBIA paguaTrop
paccerBaTh MOIIHOCTH 22,6 BT.
1) Onpenenum muomaau acteii paguaropa S1=(n-1)~a=D=0,0195 m?
S2=2(n-1)+H1+D=0,117M?2.
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)Cpennss apudmernyeckas temneparypa Tm=72,5°C.
3) Temmepatypa OC mexay pedpamu 66,036°C.
4) KoapuuumeHT TernnooOMeHa KOHBEKIUEH o, =4,83B1/M+K.
Ol gy45 =4,832 Br/M+K.
5) Koadpumuent remnoodmena usmydenuem o ,;,, =0.312 Br/m=K.
O 734=8,429 Br/m+K.
6) Ob6mas paccemBaemass MoumiHOCTh P=23,93 Br, Takum o0Opa3om BBIOpaHHBIN paguaTop
o0ecrneunBaeT pacceMBaHKE 3a/IaHHON MOIIHOCTH B 22,6 BT.

Jrtan 4. Pac4éT HCTOYHHMKA ITAJIOHHOI0 HANIPSIKCHUS.

PaccuntsiBaercs Tpedyemsiii TKH crabmiutpona (.,,) IpH YCIOBHH, YTO TE€MIEpaTypHbIE
u3MeHeHus BbIxogHoro HanpspkeHuss HKCH  ompenpensiercs craOMIMTPOHOM — ATaJIOHHOTO
VCTOYHUKA HaIPSKEHUS:

_2*%3U,*100%
Hor AT ’

I71€ ¢B - BECOBOM KOX(PQUIMEHT, ONpeAeNsIOUUil CTeNeHb BO3JEHCTBUS TEMIIEpPATypbl
okpyxatomen cpeasl (AT =7 —7 . - nuana3oH €€ M3MEHEHHs) Ha BBIXOJHOE HaIpsIKEHHE
crabmmmsaropa. s cg = 1 monydaem

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

ITo TKH u ycioButo Ucrmax~Un BeiOHpaem crabumurpon tuima KC139A ¢ xapakreprcTukamMmu
sy =-0,10 %/°C, rup = 60 OM, ler. now = 10MA,

CT.HOM — 3,93 :|:]0%.

OmnpezensieM CONPOTUBIIEHUE OANIACTHOTO PE3UCTOpa
U, U, e 5—429

1 C10*107°

CM.HOM

=0,13%/°C.

R, = 710m

Mo1HOCTb, paccenBaeMasi Ha ’TOM PE3UCTOPE
Ps=1%:R;=0.01271=7,110°Br.
Bribupaem pesucrop tumna C2-23 momuoctsio 0,062 Bt ¢ conpoTtusinenuem 71 Om.
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[To 3mauenuto Un u Ucrwow ompenensercs kodpdumument mnepenaun 1enu OOC mo

HaANPSDKEHUTO

BoczM:ﬁzoﬂ&
U 5

n

9ran 5. Pacuér YCUIIUTEIA CUTHAJa paccorjiacopanus.

Onpenensiercs  koopduuuent ycunenus OV mno T1peboBanusAM K  KOd(PPHUIHEHTY
CTAOWJIN3ALUY U BBIXOJAHOMY CONPOTUBIICHHIO CTA0MIM3aTOPa

U *U Al (o5, * I+ Ry +.
K goc =max{aB *n N by n im *3 Yy EL
dUp UnKmae Up*Up h213m
1 1
race as U bB - BCCOBBIC KOS(i)(bI/IHI/IeHTBI, CBSI3aHHBIE COOTHOIICHHEM — +—=1—— H

aB bB CB
BbIOMpaeMble Tak, 4YTOObI 3Ha4YeHHE K,  (KODOHUUMEHT mepeayn PasoMKHYTOro KOHTYpa),

PacCYMTHIBAEMOE 10 BBIPAXKEHHUSAM B (PUTYPHBIX CKOOKaX, OBLIO IPUMEPHO OJNHAKOBBIM.
Jst 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

Kosddumment ycunenust OY onpenensercs U3 CIeAyIONIEro COOTHOMICHHS
K
Kpy = —roc 2110 14
Boe 078
[To Koy BetOUpaercs OV tumna K140Y /16 ¢ mapamerpamu: Koy =30000,
Un=£5+20B, Luow,=3HA, lsx=1000A, Al =25mA, AAI, =01ud/° C,

Uspnp. = 30mxB/° C
OmnpenensieM CONPOTUBIIEHUs PE3UCTOPOB B Lersax cmemenus OY u OOC:
R = Yo _ 39 — =390k0Om
q,*1,. 100*0,1*10
, = Y —R1=;76—390000=110K0M
q,*1, 100*0.1*10

rae q, = i =100; 7, — Tox penurens RiRo.

Jl1st BBIOOpa pe3ucTOpoB pacCUMTaEM X HOMUHAIBHBIE MOITHOCTH:
P=L*R =(1*107)**39*10° =39*10" Bm
P=I*R =(1*107)*11*10° =1,1*107° Bm
Bribupaem pesucrop Ri - C2-23 ¢ mapamerpamu P=0,062 Bt, R = 390xOm.
Bribupaem pesucrop Rz - C2-23 ¢ napamerpamu P=0,125 BT, R = 110xOmMm .
VYTounsiercs usmeHeHue BbixonHoro HampspkeHuss HKCH npu BosneiicTBuu TeMieparypbl
OKpY’Kalollel cpeibl ¢ yuéToM TeMIiepaTrypHoro apeiida xapakrepuctuk OVY: dU,, =S, * A4, rue
R6 %k AEL'M + AUﬁP”P + Rl *AAI(;X
R +R, Uy, U, U,
S — (Rl + RZ)*(Rﬁ + Ry)
! (RI*R6_R2*RC)
rac Rcz rm/[q):600 OM,

A=
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AU, = AT =9%107",

pap opap

AE. =p, *U, *AT*107 =0117
Jrtan 6. OnpenesieHne EMKOCTH BBIXOJIHOTO KOH/AEHCATOPA.

Yrounsiercs ko3 uimeHT nepegadu pa3oMKHYTOTr0 KOHTYpPa MO TPEOOBAHHUIO K MO/IaBICHUIO
nyJnbcaluid UCTOYHMKA nutaHus. [Ipum 3ToM pemraercs BOmpoc O HEOOXOJMMOCTH BKJIIOUCHHS B
BeixoHYyI0 1enb HKCH konaencaTopa 60:1p110ii EMKOCTH.

W3 mpenBaputenbHOro pacyéra cieayeT, uTo Ui OOeCHeueHHs IOMYCTUMBIX H3MEHEHUH
BBIXOJIHOTO HAINPSHKCHUS CTa0WIM3aTopa B YCTaHOBUBIIEMCS pekuMme (MPH  MEUICHHBIX
U3MEHEHHSIX BO3MYIIEHHH CO CTOPOHBI HMCTOYHHKA IUTAHUS, HOTPEOUTENs M TeMIeparypsl
OKpYy’Karomien cpesl) Tpedyercs KodpUIMEeHT nepeaayl pa3oMKHYTOro KOHTypa He MeHee 110.
Jlnist 3a1aHHOTO MOJABJIEHHUS TYIbCALMI MCTOYHUKA NUTaHUs Tpebyemoe 3HaueHue K, MOIKHO

OBITH HE MEHEE

Um.nyﬂbc.n - 05005 B

Tak Kak mOJaBJICHUWE IyNbCAlMil OCYLIECTBISETCS KOHTYPOM PpEryJIMpPOBaHUS, TO
HEOOXOIMMOCTh KPYITHOIaOapUTHOT'O KOHAEHCATOpa KaK AJIEMEHTa MaCCUBHOTO (pUIbTpa OTHAgaeT.

U, e 1
K@ _ mnymeen Oa

Pacuér BpinpaMuUTe/Isi ¢ EMKOCTHBIM GUILTPOM

Pacuér BeimpsiMUTEN ¢ EMKOCTHBIM (DUIBTPOM CBOJIUTCS K BBIOOPY CXEMbI M TUIIA JUOJIOB,
pacuéry pexuma paboThl IMOJI0B, OIIPEEIICHUIO TapaMeTPOB TpaHc(hopMaTopa U CriIaKUBaIOIIEro
buibTpa.

Br100p cxembl BBITPSIMUATEINS ¢ EMKOCTHBIM (DMIIBTPOM 3aBHCHUT OT psiia (aKTOPOB, KOTOPBIE
JIOJDKHBI YUYHUTBIBATBCS B 3aBHCHMOCTH OT TpeOOBAaHUM, NPEABABISEMBIX K BBIIPSIMHUTEILHOMY
yerpoictBy. K Takum akropam OTHOCATCS BBIPSIMIICHHOE HAMpPSOKEHHE W MOUIHOCTH, 4acTOTa
NyJIbCALUU BBIIPSIMICHHOTO HANpsDKEHUs,, YUCIO JMOJ0B, OOpaTHOE HANpsKEeHHE Ha JUOJE,
KOA((UIIMEHT UCTIONb30BaHMSI MOIIIHOCTH TpaHC(popMaTopa, HallpsHKEHUE BTOPUYHOW 0OMOTKH,

BeiOupaem ogHO(pa3HYI0 MOCTOBYIO CXEMY.

Cxema xapakTepu3yeTcsl BHICOKMM KO3((UIMEHTOM HCHOJIb30BAaHUS MOIIHOCTH U MOATOMY
UCTIOJIb3YeTCs B YCTPOMCTBAX MOBBIIIEHHOW MOIIHOCTHU MPH BBIXOJHBIX HAMPSDKEHHUSIX OT JECATKOB
JI0 COTEH BOJIBT.

5B sy
U, = 15U, =15%104 = 1568

rne [,=1,U,=U,

I[To monmy4eHHBIM 3HAYEHUSAM Inp.cp U Uogp.u BeIOMpaem nuoasl K/1202A ¢ mapameTpamu:
lp.cp = 3,5A, Uogpu = 50B, Unp =0,9B .
HuddepenumanbHoe (BHYTpEHHEE) CONPOTUBICHHE JUOJAa MOXHO ONpPEAEeTUTh IO
NpUOIM3UTENBHOU PopMmyIie

U, 09

I3 N — X

oug *
3, 3*35
MOH_[HOCTB, paccenBacMas Ha KaKaAO0M OUOAC paBHA

Py =l upep Unp = 2,625 0,9 = 2,36Br .

~ 0,090m
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B cootrBerctBUM ¢ pexkomMeHmauusMu [2] Ui IMONOB BBIOMpaeM  alFOMHHHUEBBIN
MJIACTUHYATBHIA PauaToOp TONIIUHONW 3 MM, paOOTalOmUil B YCIOBHUSAX €CTECTBEHHOW KOHBEKIIHMH.
N3-3a ciioxHOCTEM H30JMpPOBaHUS AMOJIOB OT pagUaTOPOB KAXKIBIM MO YCTAaHOBJIEH Ha
OTJIeNbHBIN paguaTOp, KOTOPBIM U30JIUPYETCS OT KopIryca pu cOOpKe yCTpOiCcTBa.

Crenenp 4epHOTHI paguaropa e = 0,9.

Bricora mmactuasr D=0,04 M.

Hins D=0,04 m nmo rpaduky ompeznensieM Kod(h(UIMEHT HEPAaBHOMEPHOCTH TEMIIEPATyphl
9=0,99.

Jonyctumast cpeHsis MOoBEpXHOCTHAs Temneparypa paauatopa 128,7°C.

ITeperpes paguaropa 98,7°C.

Bm
M *K

KoaddumumenT TermmoodmMena npu ectecTBeHHONW KOHBeKIUU 8,05

Bm

Koaddumuent Temmooomena uznyuenuem 10,26 e

Bm

2
M *

Cymmapssbiit ko3 duiment rerooomena 19,45

[Tmomaae TemmooTaaromen miactTuHel paguaropa 0,001 87M2.

Pasmeps! uitactunsl paguatopa ais kaxaoro aunoga D:B:S=40:20:3 mM. B neHTpe mimacTuHbl
HEOOXOUMO CJIeNlaTh OTBEPCTHE C AUAMETPOM 5,5 MM U 3aKPENUTh B HEM JTUO/]I C TIOMOIIBIO IIAH0bI
u raiiku M5.

ConporuBienne 0oOMOTOK TpaHcopmaropa, nmpuBenéHHOe K (hase BTOpUYHOM OOMOTKH,
MOKHO ONpEISIUTh JO0 pacuéra TpaHchopmaropa 1o NpuOMKEHHOW (dopmyne (s
BBITIPSAMJICHHBIX TOKOB He MeHee 20 MA):

U, s*f *B,
T zkf * * 1 *
]0 fc Bm Uo ]o

rae kr- koadduiment, 3aBucAImuil 0T cxeMbl BeIIpsMmuTens, Kr = 3,5; S -uncino crepxHei
TpaHchopmaTopa, HECyIMuX OOMOTKH - JUIsl TpaHCPOopMaTopa ¢ MarHUTOIIPOBOIOM OPOHEBOTO THIIA
s=l; Bm- MaruuTHas UHAYKLIKS B MarHUTOIPO-

BoJie TpaHcdopmaropa, Bm = 1,6T; fc - yacrora nuraromieii cetu:

f’lynhc = m*fc = f; — ](”y/tbc 100
m

,m=2,]2=7:50Fl4
% *k
r, =35 104 4 1*50%16 ~ 0,0950m
5,25*50*1,6 | 10,4 *5,25

NHayKTUBHOCTh paccestHusi 0OMOTOK TpaHchopMaTopa, MPUBEAEHHYIO K ¢aze BTOPUUHON
00MOTKH, OTIpeAesuM 1o Ghopmyie:

s*U U, *1
LS:RL 2% i % i *O *0
(p_l) 10 ]Fc Bm s .fc Bm

rie RL - xoodduument, 3aBucsammii or cxemsl Beiipsmurens, R. = 0,05; p - uucno
YepenYIONUXCsl CEKITUH 0OMOTOK, €CJTM BTOPHUYHAsi 0OMOTKAa HAMaTBIBAETCS TTOCIIEC TIEPBUYHON (MITH

HA000pOT), p=2
% %
L =005 21 104 4/10.4 525 ~ 0,001
’ (2—-1)"*525*50*1.6 V 1*50*1.6

OmnpenenuM TaHreHC yria @,, XapaKTEPU3YIOUIEr0 COOTHOIICHUE MEXAY WHIYKTHUBHBIM H

AKTUBHBIM COHpOTI/IBHeHI/ISIMI/I (1)33131 BBIHpSIMI/ITeJ'ISIZ

2n* £ * L

g¢ = AR AL
r

Fe T = 26 + m =2 + 0,09 + 0,095 = 0,2750M .

21 *50*0.001
=== = X114 = 0 = arcte(114) ~ 49°
0275 ® g(114)
13
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. . . I, *r
OnpezeuM OCHOBHOM pacuérHblil KO3 ¢uumentr 4, =—>-—rme m - uncno ¢a3
m*U,
BBINPSMIICHUS, KOTOPOE PAaBHO YHCITY HMITYJILCOB TOKA uepe3 EMKocTh GpribTpa Co 3a IEprO/I.
525 *0.275

2*104
L
seooaf
sorne) By - Lo ;;
ne ’ ,
L~ ¥ [0
s , a3 /] % // 3
B 134
T Lz 1 — 25
o0 | w1 1A /'///Z 5;: Ui
<r” 1.4 §az b N
20800 |- peft B / / 5y ~—17
8¢ 2’5 >4 Wlhsien
2 . 3
L7 ! a7 ::E - Ny ot ——y
Y e ] p,“’; Iy v 1 Fi i n 1 ;:!-r pxad s L2l b hT.

Pucynok 1 — Homorpamwmel i1 onpenenenust Bo,Do,Fo

Cuutas yron ¢ paBHbIM 45°, mo rpadukamM HaxoIuM BCHOMOTaTeiIbHbIE KOIPPUIUEHTHI
Bo,Do,Fo: Bo = 1,16, Do = 1,88, Fo= 4,52. Haxoaum ko3ddurment Ho2 (o ¢, Ao, m = 2): Hoz =
14000.

Omnpenenum DJIC da3pr BTopruHO 00MOTKH TpaHchopmaropa £z o ¢popmyne Ez, = Bo *Eo,
rae Eo = U, E2=1,16+10,4=12,06B .

YTouHUM 3HAYCHHE 00PATHOTO HANIPSHKEHUS 10 OoJiee TOUHOU (hopMyIie

Uopu =B, * V2 =12.06*+/2 ~17.06 BY TOUHEHHOE HANIPSHKEHHE PAMOTO HMITYITbCHOTO TOKA

1, 525
Inpu = EF(') =
JlelicTBylo11Iee 3HAYEHUE TOKA BTOPUYHON OOMOTKH paccyuTaeM 1o popmyie
I 525
I,=D,—~=188* ~ 6984
V2 V2
Bxoanyro émkocts priibtpa C1, MkD omipezesnsem mo Gopmyiie
_ H\,*100%
Lo S ¥ Ry
rae R, BO mn3bexkaHne HEOOXOIUMOCTH INPHMMEHEHHUs KOHIEHCATOPOB OYEHb OOIBIION

*452=11874

€MKOCTH peKoMeHayeTcsl BbIOupaTh He MeHee 2-3%. [lnsa R ;= 10%
% ()
- 140007100% 1 g0 purcap
0.275*50*10
Pabouee HanpsikeHHEe KOHJIEHCATOpa J0JKHO ObITh HE MeHee U = E» *2 ~15B. Bribupaem
Tpu koHaeHcaTtopa K50-24 ¢ mapamerpamu U = 158, C = 4700Mk D, BKIIIOUEHHBIX NapajlieIbHO.

E
Onpenenum k03P GUIUEHT TpaHChHOPMAITUHU 71 ~ U ~——~0.055.

JleiicTByroliee 3HAUCHUE TOKa MEPBUYHON OOMOTKM TpaHchopmaropa (0e3 ydera TOKa
X0JIOCTOTO X0/1a) onpeaenuM kak 11=n*1=0.055*6.98=0.384.

Pacuér onnogasnoro rpancgopmaropa

HcxonupiMu JaHHBIMU JUIsl pacdyé€ra TpaHchopMaTopa SIBISIOTCA: Ha3HAuY€HUE, YCIOBHS
paboThl M TpeOyeMblii CPOK CIyXObl, HanpspDKEHHWE M YacToTa MUTAIOIIEH CeTH, 3JIEKTpUYecKas
cxema TpaHchopmaropa; JEHCTBYIOLIME HANPSHKEHUS BTOPUYHBIX OOMOTOK; JOMYCTUMBIE
HaNpsDKeHUsT KOPOTKOro 3ambIkaHus Uk WM Halumdue ToKa X0JIocTOro xoxaa lox (mpu Hanmmduu
OTpaHUYEHUH 10 ITUM MapaMeTpam).
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Pacuér Tpancdopmaropa COCTOUT U3 CIEAYIOUIMX JTAloB: BBIOOP KOHCTPYKTUBHOTO
UCIIOJIHEHUS, TUIIAa MAarHUTONPOBOAA, PACUYETHBIX KPUTEPUEB; Pacdy€T Ta0apUTHON MOIIHOCTH,
OTIpesieJIeHne TUIopa3Mepa MarHWTONPOBOJA; BBIOOP 3IJIEKTPOMArHUTHBIX HArpy30K: MHIYKIIWH,
IUIOTHOCTH TOKa; JIEKTPUUECKUI pacu€T TpaHchopmaropa.

1. Pacuér rabaputHOil MomHOcTH. BpIOop THIOpazMepa MarnutornpoBona. labaputHas
MomHocTh TMM ompeznensercs B 3aBUCUMOCTH OT JJIEKTPUYECKONM CXEMBbI PACCUYUTBIBAEMOIO
Tparcdopmaropa

¥ Y
LT3 —
0 ’ [ P
v =
0,8 i
0}7 IL
08
65
[ ' £P5.8°A

Pucynok 2 — 3aBucumocts KITJ[ Tpancdopmaropa oT cymMMapHOW BBIXOTHON MOIIIHOCTH.

>R

P=——(+¥
T 2\P( )

rae P2 = E2 ¢ |2 - cymmapHast BBIXOAHAs MOIHOCTh; K03 duuuent ¥ =n, *cos @, a1m1s TMM
npeoOpa3oBaTeliell HalpsKeHus pu padoTe Ha Bempsamurens V= n, .

[Tpu stom KIIJ] (m,) BEIOMpaeTcs Mo rpaguky B 3aBHCHMOCTH OT CyMMapHOH BBIXOJIHOI
moitHocTu P2 =12,06 *6,98 =84,2 B=A.

n,,=0,87

[To HaiilcHHOMY 3Ha4YeHWIO ra0apUTHON MOIIHOCTH W 3aJlaHHBIM ycioBusM pacuéra (fo =
50y ) BeIOMpaem Tunopasmep marauronponoa L1J120 x 40.

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

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

s marautonpoBoga 11IJ120x40:

Wo = 4,3*°YB - uucmo ButkoB Ha | BomeT OJJIC, uHIynumpyemoid B OOMOTKE
TpaHchopMmaTopa;

Uk = 8,0% - HampsikeHHe KOPOTKOTO 3aMBIKAHUS;

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

DeKTpUYeCKHUil pacyeT TpaHchopmaTopa

Pacuem naoenus nanpsicenuss 6 06MomKax
[Tanenue HanpsbKkeHUs B 0OMOTKAxX onpezensercs no Gopmyie
Uia =001% j*p*k, W *1,
% 2
re p= po[L+0.004(T =Ty )] Ama memn To=15°C; T=30°C; p, =00175 22 . .
M
KOX(P(UIIMEHT, XapaKTepU3YIOIIMA CXeMHOe BbIMONHEHHEe o00MoTok TMM, koaddunmeHt
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>p
k,=———
Y B+YR

K CyMMapHO# BBIXOJIHOW MOIIHOCTH,

XapaKTEPU3yCT OTHOIICHUE BBIXO,Z[HOI71 MOIIHOCTH 00MOTOK 0€e3 cpez[Heﬁ TOYKH

— — * *
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 yucna sumxoe oomomox

Yucio BHUTKOB HCpBH‘IHOﬁ u BTOpH‘iHOﬁ 00MOTOK OIIpCACIIACTCA II0 3aBUCHUMOCTAM

MMPUBCACHHBIM HUXKC:
Wi =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 MPOBOJA I-0if 0OMOTKH OMPEAENISAIOTCS 110 (hopmyIie

I
q; :_f;di =113 q;
J

q, = ﬁ _ 9384 0.15mr° ,d; =113+/0.15 = 0.43mm
Jj 2.6
I .

g, =-*%= 62—968 ~2.69mm,dL2 = 1.133/2.69 ~ 1.85mm
J :

Onpedenenue mapku 06MOMOYHO20 NPOBOOA
Mapka 06MOTOYHOT'O IPOBOJIA:
* U1 iepBUYHOM 00MOTKH d, = 0,44Mmm, q,= 0,152 mm?;
e nns BTOpUuHON 06MoOTKM d, = 1,88mm, ¢,= 2,776mr’. JluameTp mpoBoja C M30sIMEH
[I2B-2: d, = 0,5mm, d ,=3mn’,
[13B-2 - npoBoa MeHBIN, KPYIJIOTo CeYeHMsl, U30MpoBaHHbINA JakoMm BJI-931, ¢ uzonsamnuei
HOPMaJbHOW TOJIIUHBI.

Oc00eHHOCTH KOHCTPYKIMHU CIIPOEKTHUPOBAHHOI0 CTA0UIM3aTOPA

CnpoektupoBaHHbIN cTabunmzatop Hanpspkerus umeet U, = 220B u Uy = 5B u cocTouT u3
MOHMXAIOIIETo TpaHchopMaTopa ¢ TUIIopa3MepoM Marauronposoza [/1/120x40, BBIIPSIMUTEIEHOTO
MOCTa Ha JIM0/ax, EMKOCTHOTO (puiabTpa U OJ0Ka CTaOMIM3aIlMH, BBIMOJIHEHHOTO HA MUKpPOCXEMe
K140V J16.

Ha BwIxome BTOpHYHOH 00MOTKHM TpaHcopmartopa [, - 6,98A m Uz = 12,06B, uto
COOTBETCTBYET BXOJHBIM IIapaMeTpaM AHOAHOIO MOCTa. JIMOJHBIM MOCT COCTOMT M3 YETBIPEX
quonos tuna KJ[202A. /laHHBIM THD AMOJOB MMEET MapaMeTpbl, COOTBETCTBYIOIINE PAaCUETHBIM
Uogpu =508, 1, . =3,54.

npcp.
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/s crinaxuBaHUs TOKOBBIX ITMKOB B CXeMY BKIIIOUEH EMKOCTHBIA GuibTp. Vimest amMmuuTyny
yJIbCalMi HaNpsHKEHUs UCTOUHUKA TUTAHUS U nyaee n 0,1B 1 U, ;. 79,48 nony4yaem ko3 ULUEHT

Um.ny/zbc.n
nyascaun ————— *100% = 1%

[TpoBenss HEOOXOMUMBIN pacy€r, MOJYYUIIH, YTO JI MOJABICHUS IYJbCAUN MEPBUYHOTO
WMCTOYHUKA MUTAHUSI He0OX0muM (DUITBTP, COCTOAIIHNI U3 TPEX KoHIeHcaTopoB Mapku K50-24-15B-
4700MKkD.

B cootBercTBUM C TOKOM Harpy3ku /H = 54 B LleNb BKJIIOYMINM MOIIHBINA Tpan3uctop VTI
Mapku KT927B. MoiHOCTh paccesiHusl JAaHHOTO TPAH3UCTOpa BEJIMKa

P =U,*,=43°525=22,6Bm, 4

TO TpedyeT pedpUCTOro TEIIO0TBOA.

bnok crabunm3anum CMOHTHpPOBaH Ha pa3bEMHOHN mare. B kadectBe pazbéma BBIOpaH
pazbéMm  Mapku CHO053-20, wumeronuidi 20 BBIBOJOB, 4YTO IIOJHOCTBIO COOTBETCTBYET
CIIPOCKTUPOBAHHOM ILIATE.

Ha mnare pasmermarorcs Tpan3uctop cpeaneit momiHoctn Mapku KT630b (koaddunmeHt
ycusieHuss PO 1o HampspkeHHIo ¢ ydyéTOM IapaMeTpoB TPAH3UCTOPOB B pexUME ONM3KOM K
rpaHuaHOMY K, ==10); crabmmmrpon mapku KC139A ¢ TKH = -0,1%/°C u1 Uempon = 3,9B < Un,
= 5B, Oamnactuwiii pe3ucrop Rs=R1=710M wmapxu C2-23-0,062-71 Om +5%; mukpocxema
K140V 16, BBIMOJHSAOIMAS pPOJIb YCHIUTENS CUTHAlIa paccoryiacoBanusi, mmeer Koy = 30000;
pesuctopsl Rz mapku C2 - 23 - 0,062 - 390KOm + 5% u Rz mapku C2-23 -0,062-110x0m=5%,
Bxomsmue B nenu cvemenus OY u OOC (B,.= 0,78); xonxencaropsr C1 - C3 mapku K50 - 24 -
4700mkD x 15B.
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[Ipunoxenue A — BapuaHTsl 3a1aHUsI HA KYPCOBOM MTPOEKT

Vu U,

_ _ . U, nm f 1T
% emmmen U, | £, | a | B U U 0 1 L K| | s U | 00000, | 7 89 e
o MB naep,mB|uB |I'y |°C

oC B

1 |Tpansucr.| 220 | 50 |10%|15%| 12 | 15 | 10 1 0 60 | -60 [>300|<0.2| 5 <5
2 | Mimpocx. 5 | 5 |+2% "% 01| 5 |01 |100]+60
3 |Tpansucr.| 120 | 500 | 15% |[15% | 30 | 35 | 27 | 05| O 60 | -60 [>400|<0.1| 2 <3
4 |Tpansucr.| 220 | 50 [10% |10% | 24 | 27 | 22 1 | 01| 60 | -60 |>350|<0.1| 3 | <10
5 | Mukpocx. 12 ]0.35 |+0.5%|+15%| 0.2 10 0.05 | 100 | +60
6 |Tpamsucr.| 40 [1000|10% |10%| 5 7 4 1 | 05| 60 | -60 [>100|<0.1| 10 | <15
7 |Tpamsucr.| 220 | 50 [10% |15% | 45 | 50 | 40 | 0.7 | 0.1 | 60 | -60 |>300(<0.2| 5 <5
8 |Mukpocx. 24 | 0.5 | +1% [£15%]| 0.5 15 0.8 | 100 | +60
9 | Mukpocx. 15 | 1 |+0.5%|+10%| 0.1 10 0.2 |1000| +60
10 |Tpausucr.| 36 | 400 [10% |15% | 9 12 7 1 0 60 | -60 [>400|<0.2| 10 | <10
11 |Tpansucr.| 220 | 50 [10% |15% | 60 | 65 | 55 | 0.2 | O 60 | -60 [>100|<0.1| 5 <5
12 |Tpansucr.| 220 | 50 [10% |15%| 15 | 18 | 12 | 0.7 | O 60 | -60 [>400|<0.2| 5 <2
13 |Muxkpocx. 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 |Muxkpocx. 15 | 3 | £1% |+10%]| 0.05 5 0.2 | 100 | +60
18 |Tpansucr.| 120 | 400 |10% [15%| 15 | 20 | 12 | 05 | 0.1 | 60 | -60 [>400|<0.1| 10 | <10
19 |Tpansucr.| 220 | 50 [10% |15% | 13 | 15 | 10 1 0 60 | -60 [>300|<0.5| 5 | <10
20 |Muxkpocx. 7 | 0.8 | +1% |£15%| 0.1 10 0.1 | 100 | +60
21 |Mukpocx. 20 | 0.6 | £2% [+10%]| 0.1 5 0.3 | 800 | +60
22 | Mukpocx. 9 1 | +1% |+£15%]| 0.2 10 0.1 | 100 | +60
23 |Tpansucr.| 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 |Mukpocx. 18 | 1.5 |+0.5%|+10%| 0.1 10 0.1 | 800 | £50




