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IHosicHUTEeNLHAA 3ANINCKA

MeTtonnueckre yka3zaHus [0 BBIIOJHEHUIO MPAKTHYECKUX Pad0T MOATOTOBIIEHBI HA
OCHOBe paboueil mporpamMmbl yaeOHON quctuianHbl OI1.02 «DneKkTpoTeXHUKa U OCHOBBI
ANEKTPOHUKN», paspadoranHoil Ha ocHoBe PI'OC CIIO mo cmemmanbrocTH 15.02.09
«ANITUTUBHBIE TEXHOJOTUW» H  COOTBETCTBYyIoluX mnpodeccuoHanbubix  (ITK)
KOMIIETEHIINH:

OK O01. IlonumaTh CYIIHOCTh M COLMAJIBHYIO 3HAYUMOCTH CBOEHl Oymyuiei
npodeccuu, MPOSBIATh K Hel YCTONYMBBIN HHTEpEC.

OK 02. OpranuzoBbiBaTh COOCTBEHHYIO JESTEIbHOCTb, BbIOMpPATh THUIIOBBIC
METOJbl M CIOCOOBI BBIMOJIHEHUS NPOo(ecCUOHATBHBIX 3aJad, OICHUBATh MX
3¢ PEKTUBHOCTD U KA4E€CTBO.

OK 03. IlpuaumaTh pelmieHusi B CTAaHAAPTHBIX M HECTAHJAPTHBIX CUTYalUsSIX M
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 04. OcyuiecTBasTh NOUCK U UCIOJIb30BaHUE UH(POPMALIMH, HEOOXOAUMOM st
(¢ (PEKTUBHOTO BBIMOJHEHUS MNPO(ECCUOHANBHBIX 3aJlay, MNPOPECCUOHAIBHOIO H
JUYHOCTHOT'O PA3BUTHS.

OK 05. HUcmonb3oBath HH(DPOPMAIMOHHO-KOMMYHHKAITMOHHBIE TEXHOJIOTUH B
PO ECCUOHATIBHOM 1€ TEIbHOCTH.

OK 08. CaMoCTOATENBHO ONPEALNIIATh 3a7a4u MPOPECCUOHATBHOTO U IMYHOCTHOTO
pa3BUTHS, 3aHUMATbCA CaMOOOpPa30BaHMEM, OCO3HAHHO IUIAHUPOBATh TOBBIIICHUE
KBaJTU(DUKAIIAHN.

OK 09. OpueHTupoBaThCS B YCIOBHUSIX CMEHBI TEXHOJOTUN B NMPOGECCHOHATBHON
NESATENBHOCTH.

[1K 2.1. Oprann3oBbIBaTh U BECTU TEXHOJOTUYECKHUM MPOIECC HA YCTAHOBKAX IS
aJIUTUBHOTO MPOU3BO/ICTBA.

[IK 2.2. KouTponupoBaTh MNPaBUIBHOCTh (YHKIIMOHUPOBAHMUS YCTAHOBKH,
PEryJIupoOBaTh €€ ANEMEHTBI, KOPPEKTUPOBATH TPOrPaMMHUPYEMbIE TAPAMETPHI.

[1IK 2.3. [IpoBoauth AOBOAKY M (DUHUIIHYIO 0OpaOOTKY M3AEIWN, CO3IaHHBIX Ha
YCTaHOBKaXx JJIsl aIIATUBHOTO MTPOU3BO/ICTBA.

[IK 2.4. TlonOupaTh mapaMeTpbl aJJUTUBHOIO TEXHOJIOTMYECKOTO Ipoliecca U
pa3pabaThiBaTh ONTUMAJIBLHBIE PEXKUMBI IPOU3BOJICTBA U3/ICJIMIA HA OCHOBE TEXHUYECKOIO
3a/1aHusl (KOMITbIOTEPHOU/IIMPPOBON MOJIETH).

[IK 3.1. [IuarHocTUpoBaTh HEHCHPABHOCTH YCTAHOBOK JJisi aJJUTUBHOIO
MPOU3BO/ICTBA.

[IK 3.2. Opranu3oBbIBaTh U OCYIIECTBISATH TEXHUYECKOE OOCITYy)XHBaHUE U
TEKYyIIM PEMOHT MEXAaHWYECKUX DJIEMEHTOB YCTAHOBOK [JIi  aJJUTUBHOTO
IIPOU3BO/ICTBA.

[IK 3.3. 3ameHsAT, HEUCTPABHBIE DJICKTPOHHBIC, AJICKTPOHHO-ONTHYECKHE,
ONTHYECKHE M TpoYHMe (PYHKIUOHAIbHBIE HJIEMEHTBhl YCTAHOBOK JIs aJAUTHUBHOTO
POU3BOJICTBA U MTPOBOJIUTH UX PETYIUPOBKY.

[Ipu BBIMOTHEHNH MPAKTUIECKUX PAOOT CTYJICHT IOJDKEH 3HATh:

- (hu3myeckne MpOLECChl, MPOTEKAIOUINEe B MPOBOAHHMKAX, MOIYNPOBOJHUKAX U
JTURJIEKTPUKAX, CBOMCTBA 3JIEKTPOTEXHUYECKUX MAaTEPUAIIOB;

- OCHOBHBIE 3aKOHBI AJIEKTPOTEXHUKHU U METObI pacueTa JIEKTPUUECKHUX ETeH;

- YCIOBHO-Tpaduueckue 0003HAYEHUS SJEKTPUIECKOTO 000pYA0OBAHMS;



- IPUHITUIIBI OJY4YEHUs1, IEPEJaYl U UCTI0JIb30BAHUS SJIEKTPUUECKON SHEPIUH;

- OCHOBBI TEOPHUH JICKTPUUECKUX MAIIIWH;

- BUJIBI DJIEKTPOU3MEPHUTEIBHBIX TPUOOPOB U IPUEMBI X MCTIOIB30BAHMUS;

- 0a30BbI€ AJIEKTPOHHBIE AJIEMEHTHI U CXEMBI;

- BUJIBI DJIGKTPOHHBIX TPHOOPOB U yCTPOICTB;

- pENEeHHO-KOHTAKTHBIE U MUKPOIPOLIECCOPHBIE CUCTEMBI YIIPABICHUS: COCTAB U
IIpaBUJIa TOCTPOEHUSI.

[Ipu BBIMOTHEHUHU NPAKTUYECKUX PAOOT CTYIEHT JI0JKEH YMeTh:

- UCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI U MPHUHIUIIBI TEOPETHUECKOMN 3IIEKTPOTEXHHUKU
U DJIEKTPOHUKH B MPOGECCUOHATBHON IeATEeIbHOCTH;

- YATATh PUHIUIUATIBHBIE JIIEKTPUUECKUE CXEMBbI YCTPOUCTB;

- U3MEPATh U PACCUUTHIBATH MMAPAMETPBI AJEKTPUUECKUX 1IENEH;

- AaHAJIM3UPOBATH AIEKTPOHHBIE CXEMBI;

- MPABWJILHO YKCIUTYaTUPOBATh AJIEKTPOOOOPYA0BAHHE;

- HCIIOJIb30BATh 3JIEKTPOHHBIE TPUOOPHI U YCTPOKCTBA.

ConmepxaHue TMPaKTUYECKUX 3aHATHA ONpeleneHo paldoded mporpaMMoil u
TEMAaTHUYECKUM IUIAHUPOBAHUEM, COOTBETCTBYET TEOPETUUECKOMY MaTEPHUAITy H3y4aeMbIX
pa3iesioB y4eOHOM TUCIUTIINHBI.

OOBEM MPaKTUYECKUX 3aHATUHM MO IUCLUUILIMHE ONMpPEAeNaeTcs Y4eOHbIM IIJIaHOM
10 JJAaHHOM CIICIUAJILHOCTH.

[Tpo1OIKUTENFHOCTh MPAKTUYECKOIO 3aHATHS - 2 akajgeMuyeckux yaca. llepen
MIPOBEICHUEM MPAKTUUECKOTO 3aHATHS MPENOAABATEIIEM OPTaHU3YETCs] HHCTPYKTAX, a 10
€€ OKOHYaHUHU — O0OCYKJIEHUE UTOTOB.

KoMriekT MeToanieckux yKazaHui 1O BBIMOJIHEHUIO TPAKTUYECKUX padOT
muciuuinabl - OI1.02  «DnekTpoTeXHUKa W OCHOBBI  JIEKTPOHUKH» coaepxkut 10
MPAKTUYECKUX 3aHATUMN.



IlepeyeHb npakTH4YECKUX padoT
no aucuuiuinie OI1.02 «jeKTpoTeXHUKA U OCHOBBI JJIEKTPOHUKN»

HNPAKTHYECKAS PABOTA Nel

Tema: Pacuer MOCJICA0BATCIIbHOTO COCAMHCHUA KOHACHCATOPOB U MApaAJJICIIBHOT'O
COCAMHCHUA KOHIACHCATOPOB

INPAKTHYECKAS PABOTA Ne2
Tema: Pacu€r sneKTpUUECKON LENH METOJOM «CBEPTHIBAHUS» M Y3JIOBBIX KOHTYPHBIX
YPaBHECHUI

IHPAKTHYECKAS PABOTA Ne3.
Tema: Pacu€r 31eKTpUUECKOl LENU METOJOM «CBEPTHIBAHUS» U Y3JIOBBIX KOHTYPHBIX

YPaBHEHUMU
INPAKTHYECKAS PABOTA Ne4
Tema: PacueT MarHuTHOTO MoOJIst MPOBOJIA C TOKOM M MATHUTHOTO MOJISI KATYIIKHU.

INPAKTUYECKAS PABOTA NeS
Tewma: 3yueHue 31eKTpoOu3MepUTENBHBIX MPUOOPOB PA3IUYHBIX TUIIOB

INPAKTUYECKAS PABOTA Ne6
Tewma: 3ydyeHue s1eKTpON3MEepUTEIHHBIX MPUOOPOB PA3IUYHBIX TUIIOB

IMPAKTUYECKASA PABOTA Ne7.
Tewma: [IpoBepka mpoBOAUMOCTH JTUO1A

IMPAKTUUYECKASI PABOTA Ne8
Tewma: M3zydyenue paboThl OUIIOISIPHOTO TPAH3UCTOPA, TUPUCTOPA.

IHPAKTHYECKAS PABOTA Ne9.
Tema: PacueT mapameTpoB U COCTABJIEHUE CXEM PA3JIMYHBIX TUIIOB BBIITPSIMHUTEIICH

INPAKTUYECKAS PABOTA Nel(.
Tema: PacueT mapamMeTpoB 1 COCTABJICHUE CXEM PA3JIMYHBIX TUIIOB BBITPSIMUTEIICH



NHCTPYKIHNHA JJIAA OBYYAIOLLINXCA
IHO BBIITIOJTHEHUIO NIPAKTUYECKUX PABOT

[Ipexxne 4Yem NPUCTYNHUTh K BBINOJHEHUIO 33aJaHUKM, BHUMATEIBHO MPOYUTANTE
TaHHBIE peKkoMeHmanuu. [IpakThyeckme pabOTHI BKIIOYAIOT B ce0s  3amaHus
CIEAYIOIUX BUIOB:

1. OTBeT Ha MOCTABJICHHbIE BONIPOCHI (C aprymMeHTanuen)

[IpounTaiiTe BONPOC U BHUKHUTE B HETO.

s yao6cTBa mog4epkHUTE Ty, Ppasy, KOTopas, MO BallleMy MHEHHUIO, SIBISIETCA
TJIaBHOM. DTO MOMOXKET BaM OBICTpEe COPUEHTUPOBATHCS MPU OTBETE Ha BOIIPOC.

Ecnu BbI cunTaete, 4TO MOKETE OTBETUThH Ha BONPOC 0€3 MOMOUIH JIEKIIUU U
JOTIOJIHUTENIBHOW JUTEpaTypbl — mpucTynauTe. Ecimm ke BONpOC 3acTaBisieT Bac
COMHEBATbCA, OTKPOHTE JIEKIIMOHHYIO TeTpaab (Y4eOHUK WM JIONOJHUTEIbHYIO
JUTEPATYPY), IPOUUTANTE HEOOXOJUMBIN IMYHKT, BHUKHUTE B COJIEP>KAaHUE M IOCJIE ITOrO
MPUCTYTIANTE 3a padoTy.

['JTABHOE! He nepenucsiBaiiTe OTpPHIBKH JIEKIIUM B pabouyro Tetpanb! Uerko
otBeuaiite Ha IIOCTABJIEHHBIN BoImpoc!

He 3a0yapTe npuBecTy apryMeHTanuio (000OCHOBAaHKE) Ballled MO3UIIMH, €CIU
BOIPOC MpeAnoIaraeT JUYHOCTHOE OTHOIIEHHE K TpodiieMe.

2. 3anoyiHeHMe Ta0JIMI M CXeM

[IpounTaiiTe Ha3BaHWE TAOTUIBI MU CXEMBI.

Wcxons 3 Ha3BaHUsI, BbI IOMMETE 1IEJIb MPECTOSIISH PaOOTHI.

Bocnonb3yiiTech MaTepuasiaMd JIEKIUHA WM APYTMMH HCTOYHHUKAMU, YTOOBI
3aMoJHUTH Ta0IUITy (CXeMy).

Hcnonb3yiiTe BETHBIE rpapUUeCcKue MaTeprabl A BbIIEICHUS CTPOK, CTOJIOLOB
WJIM DJIEMEHTOB CXEM.

Oco6oe BHIMaHUE oOpalaiiTe Ha YETKOCTh MPU OTOOpPE MaTepuaa: aenanTe
3aMCU KPATKO U YETKO!

3. BoInoJiHeHHe pacyeTHBIX 3aJaHUI.

1. BHUMATENbHO IIPOYUTAUTE TEOPETUYECKUW MaTEpUAI -  KOHCIIEKT,
COCTaBJICHHBIA Ha Yy4YeOHOM 3aHATHM. Bpimummre QOpMynbl W3 KOHCHEKTa IO
U3y4aeMOU TeMeE.

2. OOpaTtuTe BHUMaHUE, KaK MCIOJIb30BAIUCH AaHHbIE (DOPMYJIbI NPU PEIICHUN
3a7a4 Ha3aHATUH.

3. Belnuimunre Bam BapuaHT 3aJaHus, IPEIVIOKEHHOTO B JAHHBIX METOIMYECKUX
yKa3aHUsX, B COOTBETCTBUU C MOPSAKOBBIM HOMEPOM B YUEOHOM *KypHaJe.

4. Pemmrte npenoKeHHYIO 3a/1a4y, UCIOJIb3Ys BEITUCAHHBIE (DOPMYJIBI.

5. B ciayuae He0OXOIUMOCTH BOCIIOJIb3YUTECH CITPABOYHBIMU IAHHBIMU.

6. IlpoaHanu3upyiiTe NOJYyYEHHbId pe3yJbTar (IPOBEPHTE Pa3MEPHOCTH

BEJIMYMH, TPaBUILHOCTD MOJICTAHOBKM B (OPMYIJIBI  YHUCICHHBIX  3HAYCHHIA,
NPaBWJILHOCTh  PAcueTOB, IMPABWIBHOCTh BBIBOJIa HEW3BECTHOW BEIMYMHBI U3
bopmyIibl).

7. PeuieHue 3a/la4 AOJDKHO COIIPOBOXKAATHCS HGO6XOI[I/IMBIMI/I IMOACHCHUAMM.



Pacuc¢TtHpie (GopMynbl TPUBOAWTE Ha OTAEIBHOW CTPOKE, BBLACNAS W3 TEKCTa, C
yKa3aHueM pa3MepHOCTH BennuuH. Dopmyrbl 3amuchiBaiiTe cHayaia B OO0IIEM BHIE
(OyKkBEHHOE BBIpAKEHHUE), 3aTEM IMOJACTABISHTE YHCIOBBIE 3HAUYCHHsS 0€3 yKa3aHHs
pPa3MEpHOCTEM, MOCIE YEro NPUBEAUTE KOHEUHBIN pe3yJIbTaT pACUETHON BEIUYHHBI.

[Tokazarenu OLIEHKH Pe3yJIbTaTOB BHEAYTUTOPHOM CAaMOCTOSITENILHON paboThI:

- TPaMOTHAas 3aIlMCh YCIOBUS 3a/1a4H U €€ PEIICHUS;

- TPaMOTHOE UCTIOJIb30BaHue (HOPMYI;

- TPaMOTHOE UCTIOJIb30BAHUE CITIPABOYHOM JINTEPATYPHI;

- TOYHOCTb U MPABUIBHOCTh PACUETOB;

- 000CHOBaHME PEIICHUS 3aaUH.

4.0¢opmiieHre OTYETOB IO JIA0OPATOPHBLIM M NPAKTHYECKUM padoraM H

MOATOTOBKA K HX 3allUTe

1. OOpatuTech K METOJUYECKUM YKa3aHHUSIM M0 MPOBEACHUIO J1a00paTOPHBIX U
IPAaKTUYECKUX paboT u opopmure paboTy, yKazaB Ha3BaHUE, 11€]Ib U KPATKUIl MOPSA0K
IPOBEJCHUS paOOTHI.

2. IloBTOpUTE OCHOBHBIE TEOPETHUECKUE IMOJOXKEHHUS MO TeMe JabopaToOpHOIl
WIM TPAKTUYECKOHM padOThl, HUCHOJIb3Ysl KOHCIEKT JIEKUUH WM METOAUYECKUE
yKa3aHusl.

3. CdopmynupyiTe BBIBOJBI IO pe3yjibTaTaM padOThl, BBLIMOJHEHHOW Ha
y4eOHOM 3aHsATUU. B ciydae HEoOXOIMMOCTHM 3aKOHYUTE BBIIIOJIHEHHE PACUETHOMN
YacTH.

4. TloaroroBbTeCh K 3alUTE BBIINOJHEHHONM padOThI: MOBTOPUTE OCHOBHBIE
TEOPETHUUYECKHE TI0JIO)KEHHSI U OTBETHTE Ha KOHTPOJIBHBIE BOIIPOCHI, IIPEACTABICHHBIC B
METOJMYECKUX YKa3aHUSX 10 MPOBEICHUIO JIA0OPATOPHBIX UITU MTPAKTUUYECKUX PadoT.

[Tokazarenu OIleHKH Pe3yJIbTaTOB BHEAYIUTOPHON CAMOCTOSITEIIbHON PaOOThI:

- obpopmiieHHEe J1TA0OPATOPHBIX M TMPAKTUYECKUX pabOT B COOTBETCTBUU C
TpeOOBAHUSIMU,0NUCAHHBIMU B METOAMYECKUX YKA3aHUSAX;

- KAYECTBEHHOE BHITIOJIHEHHUE BCEX 3TANOB padOTHI;

- HeoOXOIMMBIH W JOCTAaTOYHBIA YPOBEHb IIOHMMAaHUS LEJId W TOpsJKa
BBITIOJIHEHUAPAOOTHI;

- MpaBWIbHOE 0(hOpPMIIEHHE BBIBOJOB PaOOTHI;

- 000CHOBaHHOCTh M YE€TKOCTh M3JI0KEHHsI OTBETA HA KOHTPOJIbHBIE BOIIPOCHI K

pabore.



IMMPAKTUUYECKAS PABOTA Nel
Tema: Pacueér mnocienoBaTeIbHOTO COCAMHEHUS KOHJCHCATOPOB W TapajlIeIBHOTO
COCITUHEHHS KOHJICHCATOPOB

IIeJIl): HU3Yy4YUTH PACIIPCACIICHUC HAIIPAXKCHUA, 3apAJ0B B CXEMaAX C IMOCICAOBATCIIbHBIM U
IMapajuICIIbHBIM COCINHCHUEM KOHICHCATOPOB.

Oo6opynoBanme: VIcTOUHUK NUTaHUS, KOHACHCATOPHI

CnpaBouHbIii MaTepHAJ

1. VBanos, U. V. DnexkTpoTeXHUKA U OCHOBBI AJIEKTPOHUKH : yuyeOHuK s cro / U. W.
Wganos, I'. U. Conosbes, B. f. ®ponos. — Caunkr-IlerepOypr : Jlanp, 2021. — 736 ¢c. —
ISBN 978-5-8114-6756-3. — TekcT : 251eKTpOoHHBIN // JIaHb : 3IEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/152467

2. TumodeeB, M. A. OCHOBBI JJIEKTPOTEXHUKH, OICKTPOHUKA U aBTOMATHKH.

JlaGopatopHbIil pakTUKyM : ydeOHoe mocooue st cno / M. A. TumodeeB. — CaHKT-
[Terepoypr : Jlamp, 2021. — 196 c¢. — ISBN 978-5-8114-6827-0. — Tekcr
ayiekTpoHHbId [/ Jlamb  ©  a;mekTpoHHO-OMOnmoteyHas  cuctema. —  URL:

https://e.lanbook.com/book/153638

Copnep:xkanue padoTsl

Kongencatop — cucremMa JBYX NPOBOJHUKOB (OOKIAOK) pa3AelICHHBIX CIIOEM
amanekTpuka. CIy KT U HaKOTUTeHUS (KOHICHCAIIMH) Pa3IeICHHBIX 3apsI0B.

[Inockuii KOHAEHCATOp — JIB€ IUIOCKHE METAJIMYECKHE IUIACTHUHBI, PaclOIOXKEHHbIE
napajuleIbHO M pasleliCHHbIe clloeM audiekTpuka. OOo3HaueHHE KOHJEHcaTopa Ha
AJIIEKTPUYECKUX  CXE€Max  COOTBETCTBYET  €ro  MNPUHLMIIHWAIBHOMY  YCTpPOMCTBY.
DNEeKTPOEMKOCTh KOHAEHCATOpa II0Ka3bIBAE€T, KaK MHOTO 3apsia MOXET «HaTeuyb» B
KOHJEHCATOP, MOJKIIOYCHHBIN K UCTOYHHKY, PA3ACIAIOIEMY 3apsbl.

KoadduimenT nponopiroHaibHOCTH MEXTY 3apsiioM Ha KOHJIeHcaTope Q ¥ pa3HOCThIO
noteHnuaioB U Ha ero 0OKIaikax Ha3bIBaCTCS AICKTPUUECKON EMKOCTBIO KOHJIEHCATOPa
C. 3apsa Ha oOKTaikax KOHJeHcaTopa TeM OoJibiie, yeM oogbine JJC ncrounuka.
Baxneiiiield XxapakTepuCTUKON JTHOO0Or0 KOHJIEHCATOPA ABISIETCS €0 AJIEKTpUYecKas
eMkocTh C — (usnueckas BeJIWYMHA, paBHAs OTHOIIEHUIO 3apsga Q KoHJeHcaTtopa K
pazHocTu noteHimanoB U Mexay ero ooknaakamu: C=Q/U. Eqununa usmepenus 8 CU:
bapan (D).

EMKOCTh peanbHBIX KOHJEHCATOPOB IOpa3lo MEHblIE, U [ €& H3MEPEHHs OOBIYHO
UCTIONB3YIOT Oosiee Menkue emunuibl: 1 mukpodapan (Mxd), laanodapan (HD), 1
nukodapan (nd)

OKBUBAJICHTHON €MKOCTHIO OaTraper KOHACHCATOPOB HA3BIBAIOT TAKyI €MKOCTh C o ,
KOTOpasi Mpu MOJKIOYEHUH K TOMY K€ MCTOYHHMKY TOKAa NMPUHUMAET Ha ceOs Takou xke
3apsi, 9TO u Oarapes KOHJICHCATOPOB.


https://e.lanbook.com/book/152467
https://e.lanbook.com/book/153638

JIBa KOHAEHCATOpa COEIMWHEHBl MapayIeNbHO, €CIM OOKJIagKu O00OMX MOMapHO
COEIMHEHBI JPYr C IpYrom. Y NapajUiebHOTO COEIWHEHHS KOHAEHCATOPOB €MKOCTH H
3apsiibl CKJIaIbIBAIOTCS
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Ha npakTtuke KOHIEHCATOPHI BKJIKOYAIOT TOJBKO MapauIeIbHO, MOXHO MPEICTaBUTh ITO
Tak, Kak OyATO IUJIOMIQMy WX TUIACTUH CKJIQJBIBAIOTCS, CKJIQJBIBAIOTCS U UX CMKOCTH.
[TocinenoBaTenbHOE COCIUHEHUE HE UMEET IPAKTHUYECKOTO CMBICIA, 3HAHUE CIIOKECHUS
HEOOXOJAMMO TONBKO TMpU aHaIM3Ee Lenel mnepeMeHHoro Toka. Ilepen mpoBepkoit
KOHJEHCATOpP pa3psDKAT, TO €CTh 3aKOPAYMBAIOT €r0 BBIBOABI HAa METAJUIMYECKUU
MpEIMET.

OJHeprusi KoHaeHcatopa. Ilpu 3apsigke KOHJEHcAaTopa MEXKIy OOKIagKaMu
CKaIUTMBAIOTCS pa3/AeNICHHBIE 3apsibl (IHEPTHUS AIEKTPUUECKOTO MOJIs)

cu* QO °
Ve="3""%¢C
Ta SHEPrus MOXKET OBITh BBICBOOOJKICHA, €CIIM OOKIIAJIKK 3apsKEHHOTO KOHJECHCATopa
COCIMHUTH uepe3 Jamiy HakanuBaHus. [locie Toro, kak Bce 3apsiibl TPOTHUBOIIOIOKHOTO
3HAaKa, CKOIUJICHHbIE Ha OOKJIagKkax, NPOTEKYT 4Yepe3 CHUupaldb JIAMIIOYKA W
MPOPEKOMOWHUPYIOT, JIAMITOYKA IIOTacHET. OHEprus KOHACHcaTopa NEperaeT BO
BHYTPCHHIOIO M CBETOBYIO SHEPTHIO.
JIist yBenmudeHUsT €MKOCTH PaJMOTEXHUYECKUE KOHIACHCATOPHI HM3TOTaBIIMBAIOT B BHJIC
IBYX CIOCB QJIIOMHUHHUEBOM  (OJBrH, MPOJIOKEHHBIX  MPOMACIEHHONM  Oymaroii
(IMPNEKTPUK) M CKPYUYEHHBIX B MHOTOCJIOWHYIO TMayKy, YIAKOBAaHHYIO B TPOYHBIN
KOpITyC.

BaxxHOM XapaKTepuUCTUKOW KOHJEHCATOpa SBISETCA MaKCUMalbHOE  HaNpsLKEHHE
U... YKa3aHHOE€ Ha KOpITyce€, MPU KOTOPOM OH coxpaHsieT paboTocrnocoOHOCTh. [lpu
OOJBIINX HAMPSKEHUSX JTUAJIEKTPUK, MPOJIOKEHHBIM MeXAy OOKIIaJKkamu, MpoOuBaeTcs,
U OOKJIQJKM 3aMBIKAIOTCS HAKOPOTKO, COCTaBIIsiA €AWHBIA MPOBOJHUK. YeM OoJblie



HanpsOKEHUE, TeM MEHbIIEe EMKOCTh. B 3IeKTpONUTHYECKUX KOHJIEHCATOpaxX BayKHO
co0roAaTh MOJSIPHOCTh, MHAYE KOHACHCATOP BBIMACT M3 CTPOS WM BO3MOXKEH pa3phiB
KopImyca.

KoHzmeHcaTopbl  UCIONB3YIOTCA B pPaIuOTEXHUKE (u3myueHue 151 IpUEM
JIIGKTPOMArHUTHBIX  BOJIH, MpeoOpa3oBaHHE DJJIEKTPOMATHUTHBIX  KoieOaHuil). B
YCTPOMCTBAX, i€ HY’)KHO MEIJIEHHO HAaKONUTh SHEPTHUIO, a 3aTeéM OBICTPO BBICBOOOIUTH
(oTOBCIIBIIIKA, UMITYJILCHBIN JIa3ep).

3apanue 1.

JIBa KOHZIEHCaTOpa 3JEKTPOEeMKOCThI0 3 MK® n 6 MK®D coenuHEHbl NapajuiebHO U
BkmtoueHbl B nenb 120B. Hapucyiite pucyHok. HanTum HampshkeHHE Ha KaXIoM
Banaemeatope, 3apsia kaxxa0ro KOHACHCATOpa, OOIIYI0 EeMKOCTh OaTapeu U €€ SHEPTHIO.

AR Zrcatopa >1EKTPOEMKOCTbI0O 3 MKD 1 6 MKD coeIMHEHBI napannem,Ho u

Sag@me, Zaps KakI0ro KOHIEHCaTopa, Hanp;DKeHHe Ha KaX10M KOHJEHCATOPE.

JIBa koHzmeHcaTopa 31eKTpoeMKOCThi0 120 n® u 60 nd coennHEHbI MOCIEAOBATENBHO U
BiuoueHsl B 1ienb 240B. Hapucyiite pucynok. Halitu oOuryro emkocts OaTapeu u ee
PIRAKIAIMBPCIKAMTBROBOTRINeAopa, HanpsHKEHUE HA KAKIOM KOHIEHCATOpE.

Tema: Pacuer sieKTpUYEeCcKOl LENH METOJIOM «CBEPTHIBAHUSD U Y3JOBBIX KOHTYPHBIX
YpaBHEHUI

Heab: HayuyuTbcs poBOAUTH pacueThl
Oo6opynoBanue: MynbTUMETP

CnpaBouHbIii MaTepuaJl

1. VBanos, 1. U. DnexkTpoTexHUKa U OCHOBBI JIEKTPOHUKH : yueOHuk s cro / U. W.
Npanos, I'. U. Conoswes, B. S. ®ponos. — Cankr-IlerepOypr : Jlanp, 2021. — 736 ¢c. —
ISBN 978-5-8114-6756-3. — Texkcr : a5ekTpoHHbIN // JIaHb : 3IEKTPOHHO-O0MOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/152467

2. TumodeeB, U. A. OCHOBBI JJIEKTPOTEXHUKU, DOICKTPOHUKA ¥ aABTOMATHKH.

JlabopaTopHbIil mpakTUKyM : yuyeOHoe mocobue mis cno / M. A. TumodeeB. — Cankr-
[Terepbypr : Jlamp, 2021. — 196 c. — ISBN 978-5-8114-6827-0. — Tekct
eKTpoHHBI /[ Jlanb :  21ekTpoHHO-OmMOmmoreuynas  cuctema. —  URL:

https://e.lanbook.com/book/153638

Conepixkanue padoTsbl

Meton y370BBIX M KOHTYPHBIX YPABHEHUM JUISI PACUETA CIIOKHBIX JICKTPUUECKUX LEMEn
MO/IPa3yMeBaeT COCTABJICHHE CHUCTEMbl ypaBHeHUM 1o 3akoHaMm Kwupxroda. IIpu
COCTAaBJIEHUH CUCTEMbI YPABHEHHUS JOJDKHO YUUTHIBATHCS CIEAYIOIICE.

1. Yucno ypaBHeHI/Iﬁ PaBHO YHCJIYy TOKOB B ILICIIHU (LII/ICJ'IO TOKOB paBHO YHCITY BETBEU B
paCCqHTLIBaeMOﬁ HGHI/I). HanpaBneHHe TOKOB Ha BCTBAX BI)I6I/Ipa€TC$I IMPOU3BOJIBHO.


https://e.lanbook.com/book/152467
https://e.lanbook.com/book/153638

2. Tlo mepBomy 3akony Kupxroga cocrasmserca (M- 1) ypauenne roe n —uucio
Y3I0BBIX TOYEK B CXEME.

3. OcranbpHble ypaBHEHHUS COCTABJISAIOTCA IO BTOpoMy 3akoHYy Kupxroda.

B pesynbrare peuieHHs CUCTEMBbl YPaBHEHUN OINPEAEISIIOTCS HCKE Mbl€ BEIUYUHBI JJIS
CJIOKHOM 3JIEKTPUYECKON Lenu (Hampumep, BC TOKM IpH 3aaaHHbIX 3HaueHusx OJIC
UCTOYHMKOB £ 1 conmpoTusn< muii pesucropos). Ecim B pe3ynbTaTe pacdyera Kakue-mmoo
TOKA IOy YalTCs OTPULATENbHBIMHU, 3TO YKa3blBa€T HA TO, YTO MX HaIlpaBJIEHU
MPOTUBOIMOJIOKHO BEHIOPAHHOMY.

Ilpumep 3a0auu c pewenuem 4.9

CocTaBuTh HEOOXOAMMOE U JOCTATOUYHOE KOJMYECTBO ypaBHEHH™ 1o 3akoHaM Kupxroda
JUI ONpEJeNiCHUs] BCeX TOKOB B Iienu (puc. 4.12) MeTomoM Y3JIOBBIX W KOHTYPHBIH
YpPaBHECHUM.

Pemenune

B paccmarpuBaeMoii CIIOKHOW LIEMA UMEETCA 5 BETBEH, CIEHOBATEIBHO, 5 Pa3JIMYHBIX
TOKOB, TIO3TOMY JJIsi pacdeTra HEOOXOJAMMO COCTa BUTh 5 ypaBHCHHWH, MpuUyeM 2
ypaBHEHHUSI — T10 IepBoMy 3akoH: Kupxroda (B nenu 7= 3 Y3JI0BBIX TOYKH A Bn C-) u
3 ypaBHEHHS 10 BTOpOoMYy 3akoHy Kupxroda (BHYTpEHHHM COTPOTHUBICHHEM WC
TOYHMKOB TIpeHebperaem, T. e. = 0).

CocraBnsieM ypaBHEHHUS:

1) I+ L+ L+ [,=0 (215 Toyku A);

2) I+ - =0 (ansa Touku B);

3) E,~ E;=I[(R;+ Ry)) - [LR; (1151 KouTypa AaB);

4) E;+ Es— Ey= LRy + Is(R; + Rs) — I. Rs (nnst kontypa ABbO);
5) Ei— Ey= LR — I,(Ry + Rs) (nnst koutypa ACc).

O06x071 110 4acOBOM CTpEIIKE.

Ilpumep 3a0auu c pewenuem 4.10
Onpenenuth TOKA B IpuMepe 4.7 METOOM y3JI0BBIX M KOHTYPHBIX ypaBHEHHUH (cxema
puc. 4.10) npu TeX ke 3aJaHHbIX YCIOBHUSX.

Pemenune

[Tpu BeIOpanHoM B cxeme puc. 4.10 HanpaBIeHUH TOKOB COCTABUM HEOOXOIUMOE H
J0CTaTOYHOE KOJMYCCTBO YpaBHEHUH 10 3akoHaM Kupxroda:

1. h+L+L=0uwm I,=-L-L;

2. Ey=L(Ri+ Ry)) - IiR; (06x0x 1o uacoBoit cTpenke)



3. Ba= h(Ro+ Reo) = BRs (o6x01 mpotus wacoBoif cTpenki)

K ypaBHenue (2) IOICTABISIOTCS 3HAYCHUS TOKA 41 13 YPaBHEHHS M YHCIIOBBIC 3HAYCHIS
3a/laHHbIX BeqnuuH. Toraa ypaBHeHus (2) OyyT BBITISACTh TaK:

35=<-25L-61;
10= - 6L~41.

Wnst cokpamienns Ttoka J» mpu cymmupoBanuu ypaBHenuit (2) u (3) K uuciosbie
35=-25L-65;
3HaueHus ypasHeHus (3) ymHoxkarotcs Ha 2 (npa). 140=25~8L.

Pe3ynbTaTel CcyMMHUpPOBAHUS:

'75 L R 14]3.

[; sl agasa
Otkyna 14

N3 ypaBHEeHUA L=70+(~12,5-4)=20 A.

Puc. 4.12

U u3 ypasuenns (1): h=—20-(=12,5)=-75 A.

OueBHIHO, YTO TMOJYYEHHBIM PE3yJbTAT COBIMAJAET C PE3YJIbTATOM MOJIYYECHHBIM
METOJIOM Y3JI0BOTO HAIPSKEHUS.

3aganue 1.
CocTaBUTh ypaBHEHHE 10 TIepBOMY 3akoHY Kuproda



INPAKTHYECKASA PABOTA Ne3
Tema: Pacuer sneKTpUUYECKON LIEMU METOJOM «CBEPTHIBAHUS» M Y3JIOBBIX KOHTYPHBIX
YPaBHECHUI

Heab: HayunThcs mpoBOIUTE pacueThI
Oo6opynoBanune:MysbTUMETP

CnpaBouyHbIii MaTepUAaJl

1. UBanoB, 1. M. DieKTpOoTEeXHUKA ¥ OCHOBBI JICKTPOHHMKH . yueOHMK i cro / . W.
Npanos, I'. U1. Conosees, B. 5. ®ponos. — Cankt-IlerepOypr : Jlanp, 2021. — 736 c. —
ISBN 978-5-8114-6756-3. — TekcT : 3nekTpoHHBIN // JIaHb : 2MeKTpOHHO-OUOIMOTEUHAs
cuctema. — URL.: https://e.lanbook.com/book/152467

2. TumodeeB, M. A. OCHOBBI JJIEKTPOTEXHUKH, OICKTPOHUKA U aBTOMATHKH.

JlaGopatopHblii pakTHKyM : yueOHOoe mocobue s cro / M. A. TumodeeB. — CaHkT-
[Terepoypr : Jlamp, 2021. — 196 c¢. — ISBN 978-5-8114-6827-0. — Tekcr
ayiekTpoHHbId  // Jlamb  ©  a;mekTpoHHO-OMONmoteyHas  cuctema. —  URL:

https://e.lanbook.com/book/153638

Conep:xkanue padoTsbl

[Ipu pacuere CIOXKHBIX LENEW METOAOM Y3JOBBIX U KOHTYPHBIX YpaBHEHUH (110 3aKOHAM
Kupxroda) neoOxoammo pemiatb CUCTEMY M3 OOJIBIIOTO KOJWYECTBA YPaBHEHHUMU, UTO
3HAYUTEIBHO 3aTPYIHSAET BHIYMCIICHHUS.

Tax, nns cxemsl puc. 4.13 HEOOXOAMMO COCTABUTh U PACCUUTATH CUCTEMY U3 /-MH
YpPaBHEHUM.

| < r—  Rs
— > —> E
IY[| k... Roy X
EI > "~___|’,« 2 ¢ -: I[HA ﬂ +E
oL 01890,
Ris/ WL /S in
Ror™ YR &‘ WVANTL R
l'—112 —lLé 16,—1_]7_)
R; R;
Puc. 4.13

Ty ke 3agadyy MOXHO pEUIUTh, 3amKcaB
TOJIbKO 4 ypaBHEHMs 1O BTOpoMy 3akoHy Kupxroda, eciii BOCHOJIB30BaTHCS METOI0M
KOHTYPHBIX TOKOB.

CyTbh METOJIa COCTOUT B TOM, YTO B CXE€ME BBIJICTISIIOT T HE3aBUCUMBIX KOHTYpPOB, B
Ka)KJIOM M3 KOTOPBIX MPOU3BOJILHO HAMPABIEHBI (CM. MYHKTUPHBIE CTPEJIKU) KOHTYPHBIE


https://e.lanbook.com/book/152467
https://e.lanbook.com/book/153638

toku 1 fs fw, fv-. KoHTYpHBIH TOK — 3TO pacdeTHas BEIMYHHA, H3MEPUTH KOTOPYIO
HEBO3MOKHO.

Kak BuaHo u3 puc. 4.13, oTaenbHble BETBU CXEMbI BXOIAT B JIBA CMEXKHBIX KOHTYpa.
JleHcTBUTEIBHBIN TOK B TAaKOW BETBU  OIpeesercs anreOpandyeckol CymMMmoi
KOHTYPHBIX TOKOB CMEXHBIX KOHTYPOB.

Takum oOpazom

L=15; h=L=1; L= -1 I,= I+ Ly;
==Ly Is=hLy= hy; L= ly.

JUist onpeneneHus: KOHTYPHBIX TOKOB COCTaBJIIIOT M ypaBHEHUH IO BTOPOMY 3aKOHY
Kupxroda. B kaxmnoe ypaBHenue BXoAauT anreOpanyeckas cymma DJIC, BKIIOYEHHBIX B
JTAHHBIA KOHTYp (IO OJIHY CTOPOHY OT 3HaKa PaBEHCTBA), U 00IIee MaIeHUe HANPSHKEHUS B
JAHHOM KOHTYpE, CO3/IaHHO€ KOHTYPHBIM TOKOM J[aHHOTO KOHTypa M KOHTYpPHBIMH
TOKaMH CMEKHBIX KOHTYPOB (I10 IPYTYIO0 CTOPOHY 3HaKa PAaBEHCTBA).

JIist maHHOW cXeMbl HEOOXOJUMO COCTaBUTH 4 YPaBHEHO 3HAKOM «ILTIOCY» 3alUCHIBAIOTCS
OJC v mnageHuss HANPSDKEHUIO pa3HbIE CTOPOHBI 3HAKAa PaBEHCTBA), JCUCTBYIOIIME B
HalpaBJICHUU KOHTYPHOTO TOKa, CO 3HAKOM «MHHYC» — HaMpaBJICHHBIE MPOTUB
KOHTYPHOT'O TOKA.

CX€Ma YPaBHEHHM I CXEMBbI

Ey=I1(Ra +R, +Ry)-IuR,,

Ez=In(Rpp +Ry +R3; +Ry)~11Ry + Iy (Rp2 +Ry),
Er+Es =In(Rpy + Ry +Rg +Roy +Rs)+ In(Ropp +Ry) -
: =TI (Ros + Rg),

s —E; =Iw (Ros +Ros +Rs +R7) =T (Ro3 + R ).

PelenneM cucTemMbl ypaBHEHHUM BBIYUCISIOTCS 3HAYEHUS KOHTYPHBIX TOKOB, KOTOPBIE U
OTIPEIENISIOT JCHCTBUTEIILHBIC TOKU B KaX 10 cxeMbl (puc. 4.13).

Ilpumep 3a0auu c pewenuem 4.11
OnpeenuTh TOKK BO BCEX y4acTKax CIIOKHOM mernu (puc. 4.14), ecnu:

=130 B; E;,=40 B; E;=100 B; Ri=1 Om; Ry,=4,5 OM; R;=2 Owm;
4 OM; Rs=10 OM; Rg=5 OM; Ry;=0,5 OMm; Ry = Rpz=0.

Pemenue



He o6xoaumo coctaBuTh 3 ypaBHEHUs 1O BTOpoMy 3akoHy Kupxroda mist onpeaeneHus
koHTypHbIX TokoB 41 fi M Jm (mampasieHue TOKOB BHIGPAHO IPOM3BOIBHO YKA3aHO

MYHKTUPHBIMU JIMHUSIMUA ). Puc. 4.14

E, = L(Ry + R+ Ry + Rg) + iy Ry + I Rg;
Ey= Iy(Ry + Ry+ Rs+ Rg) = I Rs + L Rs;
Ey= Li(Ros+ Ry + Rs + Ry) + LRy — L Rs.

HOI[CT&BJBIIOTCH YHCJIOBBIC 3HAUYCHUA BCIIMYNH
130 = I] IO+ IIII 4 + 1" 5,

4‘0=1]] '20"1]"'10+1| 5,
100= 1y 16+ 1, -4- [}, -10.

13 ypaBHennus (2) onpeensiercst Tok i

I|=40—1"'2§)+1"].10=8—["‘4+ ]|||'2. (2')

3HaueHue toka /i (BeIpaxkenue (2%)) MO/ICTABJISIETCS B
130=(8 - L4+ I-2)- 10 + Lyy-4 + 5;-5=80~40-F;; + 20- Sy + 4- Ly + 5+ I

ypaBHEHHE wnmn 50 = ]|||'24 = ["‘35.

h

To sxe 3HaveHue Toka ‘! mojcrasisieTcs B ypaBHenue (3):

3)100=Jiy- 16+ (8 = Jy-4+ Ly 2)- 4~ ;- 10=16-Fyy + 32~ 164y + 8-Sy — 107,
um 68 = [111‘24 = ]"26

W3 nonydennoro ypaBHenus (3) BeruuTaercs nosyueHHoe ypaBHenue (1). B pesynbrare
MOy YIM

18=1y-9.

In=18224.
OTKy/1a KOHTYPHBIH TOK 9

U3 ypasuenns (3) onpenensiercs KOHTYpHBIH Tok 1



68+ 1, -26 68+2.26
7 - e .

U3 ypasaenus (2') onpenensercs Tok i
1]-‘:-‘8"' I”'4+ 1m‘2=8—8+ 10=10 A.

Brruncnsirores peanbHble TOKA B 3aJaHHOM LETIH:

L=5h=10A; h=h=2A; I1=hL=5 A,
]4=11+I]]|=10+5=-‘15 A, ]5=]m"']”=5—2=3 A,
16=I|+In=]0+2=l2 A.

[TpoBepsieTcst MpaBWIILHOCTH perieHus st 1-ro konTtypa (puc. 4.14).

E,=1R + IR, + IR,
130=10-1+15-4+12-5=130 B.

Pemenue ITPpaBHUJIBHOC.

Takyto e IpoBEpKY MOKHO ITPOU3BECTH U JIJISL IPYTHX KOHTYPOB (2-T0 1 3-T0):

Ey=I(R + Ry) — IsRs + IR
wm40=2.5-3.10+12-5=40 B.
E;= I(Rs + Ry3) + IuRy + I5Rs
wm 100=5-2-15-4+3-10=100 B.

3aganue 1.
CocTtaBUTh ypaBHEHHUE MO BTOpOMY 3akoHy Kupxroda

INPAKTHYECKAS PABOTA Ne4
Tema : Pacuer MarHuTHOrO 1OJIS MIPOBOAA ¢ TOKOM U MATHUTHOTO TOJI KATYIIKH.

Hean : [IpuobpeTenne NpakTHIECKUX HABBIKOB pacyeTa napaMeTpoB MarHUTHOTO MOJIS
O6opynoBanme: TpanchopMarop,MyJIbTUMETP

CnpaBouHbIii MaTepHAJI

1. BanoB, M. U. DnexTpoTexHWKa U OCHOBBI JICKTPOHUKH : yueOHuk st crio / U. W.
Uganos, I'. U. Conosbes, B. S. ®ponos. — Cankr-Ilerepoypr : Jlans, 2021. — 736 ¢. —
ISBN 978-5-8114-6756-3. — TekcT : 3nekTpoHHbIN // JIaHb : 3MeKTpOHHO-OUOIMOTeYHas
cCUCTEMa. — URL.: https://e.lanbook.com/book/152467


https://e.lanbook.com/book/152467

2. TumodeeB, M. A. OCHOBBI JJIEKTPOTEXHUKU, OJIEKTPOHHUKA U aBTOMATHKH.

JlaGopaTopHbIil mpakTUKyM : ydeOHoe mocobue mist cno / M. A. TumodeeB. — Cankr-
[Terepbypr : Jlamp, 2021. — 196 c¢. — ISBN 978-5-8114-6827-0. — Tekct
autektporabii [/ Jlame . a3nekTpoHHO-OMOmMoreyHas — cuctema. —  URL:

https://e.lanbook.com/book/153638

Coaep:xanue padoThl

[To npoBognuky auametpoM drp npoxoaut Tok 1. Halitu HanpspkeHHOCTh MArHUTHOTO
noyisi H B Toukax, yJalieHHBIX OT IIEHTpa IMpOBOjJa Ha paccrosHue rl, r2, r3 ..... m.
IToctpouts B Macmrade rpadux H = f (r). JlanHbIe cBOETO BapuaHTa B3STh U3 TAOJHUIIHI .
Karymka ¢ KONBLIEBBIM CEpACYHUKOM KPYIJIOTO CEUEHHS M3TOTOBIICHA W3
ANEKTPOTEXHUYECKOW CTalM C OTHOCUTEIBHOW MAarHUTHOM MPOHUIAEMOCTBIO L.
BuyTtpennuit paguyc cepaeunuka rl, HapyXHbIN paguyc cepaednuka 2. OomMorka
KAaTyIIKd COJIEPXKUT ( BUTKOB, IO KOTOPHIM TpoTekaeT TOK |. Beraucnurth
HANPSDKEHHOCTh MArHUTHOTO OIS H, MarHuTHy10 HHAYKIMIO B 1 MarauTHbI noToK @ B
CepICYHHKE KaTYIIKU

[Ipoananu3upoBaTh pacHoONIOKEHUE 3aJaHHBIX TOYEK: YCTAHOBHUTH, HAXOASATCS JIU
3aJJaHHbIe TOUKHU BHYTPU IIPOBOJAHMKA WJIU 32 €ro npeaenaMu . OnpeaenuTs MIOTHOCTh
TOKa B TpoBojie. [lo 3aKOHY MOJHOTO TOKAa ONPEACIHTh HaMarHUYWBAIOIIYI0 cuiry Fi
BJI0JIb 3aMKHYTOT'0 KOHTYpa (OKpY>KHOCTH ), IPOXOSIIET0 YePe3 TOUKY, PACTIONOKEHHYIO
BHYTpPU NPOBOJHUKA. Pacuer mpou3BecTu s BCEX TOYEK, HAXOSAIIMXCS BHYTPH
npoBoHuKa. HaiiTh HanpspkeHHOCTh MarHUTHOTO TToJtst Hi B KaXk10#1 13 pacCMOTPEHHBIX
Touek. OnpenenanTb HalpsHKEHHOCTh MarHUTHOTO noJist Hi B Toukax, pacnosioKeHHbIX 3a
npenenamu npooaHuka. [loctpouts rpaduk H = f (r), BeiOpaB npenBaputenbHO
MacmITad 1mo Ka)a0u 13 0ceil 1 MPOou3BeAs B BHIOPAaHHOM MacIiTade pa3MeTKy oceid
3ananme 1.

Omnpenenure HanpaBieHNE MATHUTHOTO TIOTOKA B KaTYIIKE

IHPAKTHYECKAS PABOTA Ne5
Tema : MzydeHue 35eKTpON3MEPUTEIHHBIX TPUOOPOB PA3TUIHBIX THUIIOB

Hean: V3ydyeHue 3JIEKTPOM3MEPUTEIBHBIX MPUOOPOB, HCIIOIB3YEMBIX B J1AOOPATOPHBIX
pabotax. IlomyueHue mnpencTaBieHUA O TMpeaeiae HU3MEpPEeHUsT W I1eHE JIeJICHWS,
a0COJIOTHOM W OTHOCHUTEIHHOM TOTPENIHOCTH, YCJIOBUSX OKCIUTyaTalldd W JPYTHX
XapaKTEPUCTHKAX CTPEJIOYHBIX AJICKTPOU3MEPUTEITHHBIX MPUOOPOB, MOTyYECHHUE HABHIKOB
paboThI ¢ IU(PPOBEIMU U3MEPUTEITHLHBIMH PUOOPAMHU.

O6opynoBanme: AMiiepMeTp, BOIBTMETP, OMMETP ,BATTMETP

CnpaBo4HbIi MaTepuaJ:

1. UBanoB, M. N. DnekTpoTeXHUKAa U OCHOBBI AJEKTPOHUKHU : yueOHuk musa crio / W. U.
Npanos, I'. U. Conoswes, B. f. ®pono. — Cankt-IlerepOypr : Jlanp, 2021. — 736 ¢. —
ISBN 978-5-8114-6756-3. — Tekcrt : anekTpoHHbIH // JIaHb : 37eKTpOHHO-OMOIMOTeYHAs
cucTeMa. — URL: https://e.lanbook.com/book/152467



https://e.lanbook.com/book/153638
https://e.lanbook.com/book/152467

2. TumodeeB, M. A. OCHOBBI 3JIEKTPOTEXHUKU, OJJIEKTPOHHUKA U aBTOMATHKH.

JlaGopaTopHbIil mpakTUKyM : ydeOHoe mocobue mist cno / M. A. TumodeeB. — Cankr-
[Terepbypr : Jlamp, 2021. — 196 c¢. — ISBN 978-5-8114-6827-0. — Tekct
autektporabii [/ Jlame . a3nekTpoHHO-OMOmMoreyHas — cuctema. —  URL:

https://e.lanbook.com/book/153638

Conepixkanue padoTbl:

K anextponszMepuTenbHBIM MPUOOPAM OTHOCATCS MPUOOPHI I U3MEPECHHS BETMIUHBI
TOKa (aMIepMeTpbl), HaNpsKEHUs (BOJBTMETPBI), MOIIMHOCTH (BAaTTMETpPhl) U
COMPOTHUBJICHUS (OMMETPHI) B LIETISIX MOCTOSIHHOTO U MEPEMEHHOTO TOKA.

Ha mnanensax QJICKTPOU3IMCPHUTCIIbHBIX HpI/I60pOB YKa3bIBAlOTCA HX TCXHHYCCKUC
XapaKTCPHUCTHUKU:

1) eTMHUIIBI U3MEPAEMBIX BETHUNH
2) KJ1acc TOYHOCTH TPUOOPa;
3) cucrema mpubopa;

4) Hanuuue 3aUThl U3MEPUTEIIBHOMN e OT MAarHUTHBIX WM 3JICKTPUYCCKUX TOJICH U
BUJI TIpeoOpa3oBaTes;

5) pabouee TONOKEHHE TpUOOpa W  HCHBITATEILHOEC HANPSHKEHUE  H3OJISAIUH
MU3MEPUTEITLHOM IIETH 110 OTHOIIEHUIO K KOPITYCY;

6) pox Toka u uncio ¢as;
7) yCTOMYHMBOCTD K KIIMMAaTHYCCKUM BO3JICHCTBHUSIM.

3necb MOTyT OBIThb TakXe€ YyKa3aHbl BHYTPEHHEE COMNPOTHBICHUE HW3MEPUTEILHOTO
MEXaHU3Ma, TOK, OTKJIOHSIIOUIMI CTPENIKy Ha BCIO IIKalTy Mpudopa, majeHue HanpsKeHUs
Ha BHYTPEHHEM CONPOTHUBIIEHUH, I'OJ U3TOTOBJIEHUS U 3aBOJCKON HOMED.

Kpome Ttoro, B cootBerctBur ¢ ['OCTom 1969 r., anekTpousmepuTesnbHble MPUOOPHI
KJIACCU(DULIMPYIOTCS TAKKE:

a) TO TIOJOXKEHHIO HYJIEBOM OTMETKM Ha IIKaje: C OJHOCTOPOHHEH IIKaJlIoH, C
JIBYCTOPOHHEN CHMMETPUYHOM IIKAWIOW U  JBYCTOPOHHEHM HECUMMETPUYHOU U
O€3HyJIeBOM MIKAJION;

0) 1O KOJIMYECTBY TUAMA30HOB U3MEPEHHMIA: OJTHONIPEICIBHBIC U MHOTOIIPEIEIbHBIC (
HECKOJIbKUMH JTMara30HaMH U3MEpeHuil);
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B) IO KOHCTPYKIMM OTCYETHOTO YCTPOICTBA: CO CTPEJIOYHBIM, CBETOBBIM WIIU
BHOpAITMOHHBIM yKa3aTeJdeM, C TOABI)KHOW IIKAJIOH, C MHUIIYIIAM YCTPOMCTBOM, C
1 poBOI MHIAUKAITEH;

I) IO XapakTepy IIKaldbl: C PABHOMEPHOM INKAJIOH, C HEPAaBHOMEPHOW IIKaJIOH,
(creneHHoM, TorapuMUIECKOil)

Kak yxe yka3pIBasioCh, 3JI€KTPOU3MEPUTENbHbBIE TPUOOPHI BCTPEUAIOTCS CO CTPEIIOUYHBIM U
CBETOBBIM yKa3zareleM U IU(GPOBOM UWHAMKAIMEH, B  KOTOPBIX MPUMEHSIOTCS
AIIEKTPOHHBIE METOJBI U3MEPEHUS U TpeAcTaBieHus uHpopManuu 6e3 mpeodpazoBaHUs
ee B MexaHWyeckoe JBikeHue. CTpenouyHBl yKas3aTrenb MpPEJCTaBIsieT coOoM
NepeEMENIAIONINIICA N0 IIKAJIE CTPENIKY, KECTKO CKPEIUICHHYIO C IOABMXHOM YacThIO
npubopa. CBeToBOl cnoco0 OTCYETa 3aKJIIOYAETCs B CIEAYIOIIEM: HAa OCH TOABMXKHOMN
YacTH 3aKpEIUBIETCsl 3€pKalble, OCBEUIAEMOE CIELUAJIbHBIM OCBETUTEJEM; JIyd CBETa,
OTPaXEHHBII OT 3€pKajiblia, MOMAJaeT Ha IIKaJy KU OToOpa)xkaeTcsi Ha HEH B BHJE
CBETOBOTO MSTHA C TEMHOM HHTBIO TrocepeauHe. (CBETOBOM OTCUET  MO3BOJISIET
CYILLIECTBEHHO YBEJIMYUTh UYBCTBUTEIBHOCTh PHOOpA, BO-NIEPBBIX, BCIAEACTBUE TOTO, UYTO
yroJl MOBOPOTa OTPaXEHHOI'O Jiydya BABOE OOJblle yIjla MOBOPOTa 3€pKajblla, a BO-
BTOPBIX, IOTOMY, YTO JUIMHY JIyda MO>KHO C/I€JIaTh BECbMa OOJIBbIION.

Ha kopmyce npuOopoB Kak NpaBUIO YCTAHABIMBAETCS KOPPEKTOP — IPHUCIOCOOJICHHE,
IIpeIHA3HAYCHHOE Il yCTAaHOBKM NpHOOpa B HYJEBOE IIOJOKEHUE, U AppeTHp -
YCTPOMCTBO, MpEIHAa3HAYEHHOE JUIsl MPEJOXpaHEHUs MOABMKHOM wyacTtu mnpubopa oOT
MOBPEXICHUI MPU EPEHOCKE, TPAHCIIOPTUPOBKE U XPAHEHHUHU.

Taoauna 1
O06o3HauCHHE NUHUI] U3MEPSIEMBIX BEIMYHH Ha MpUOopax.

HaumenoBanue O6o3Hauenne [HaumeHoBaHue O6o3HaueHue
Awmriep A 0)Y Om
Kunoamrrep KA Kunoom «
Munnuamrmep mA Marom M
Muxkpoamnep kA Muiunom m

Bonabt \ Muxkpoom mkOm
KunoBosbt kV Muxkpodapana F




MunauBOILT mV [Tuxodapana pF
Barr W I'enpu H
Kunosatt kW Munnurenpu mH
Merasart MW Mukporenpu H
Merasap Mvar Koaddumuent momuoctu [SinY
Tabnuua

O0o3HaueHHs. XapaKTePHU3VIOIIHE BHU npeo6pa'3OBaTe31ﬂ H HaJINYHE 3aliH-

ThHI }I'BI\'IepIITefILHOﬁ eI

HANMEHOBAHIE OBO3HAYEHHE
BERIIPAMHTENH IOTYIPOBOIHHKOBEIH —>—
BrIpaMHTENb 371eKTPOMEXaHHYeCKHIT - —
DIIeKTPOHHEII Ipeodpa3oBaTelb —C—
TepmoaneKTpHYeCcKHil IpeoOpa3oBaTelb L
3aluTa OT BHEIIHHUX MAarHUTHEIX MOJIeil ]
3amnTa OT BHEIIHHUX YIEKTPHYECKHX IT0Ieil L]

Ta6auua 3



O603HayeHH, XapaKTepH3yIoIHe padouee IMOT0KeHHe TIPHOOPOB U MPOU-
HOCTB H30IALIHH 10 OTHOIIEHHIO K KOPITYCY

Obo3HaueHIe
HaumMenopanue

BepTHKATBHOE MOTOKEHHE A
[ OpH30HTATBHOE MOIOKEHHE —
HaKI0HHOE ITOIIOKEeHHE =5

H3MepHTenpHAA 1IeMIb H30/IHPOBAaHa OT KOopITyca H
HCIBITaHA HapsKeHHeM (HampuMep. 2 kB)
OctopoxH0! IIpOYHOCTE H30IALHH H3MEPHUTEIb- H/
HOI1 IIeITH He COOTBETCTBYET HopMaM!

BauMmanne! CMOTPH JONOIMHHUTEIBHEIE YKA3aHUA B A
rmacriopte mpudopa.

IIpuGopbI MATHUTOIIEKTPUYECKOIN CHCTEMbI

JleiicTBue npuOOPOB MArHUTOIJIEKTPUUYECKON CHCTEMBI OCHOBAHO Ha B3aUMOJICHCTBUU
MarHUTHOTO TIOTOKa MOCTOSSHHOTO MAarHuTa W HM3MEpSeMOro TOKa, MPOXOJSILIEro II0
0OMOTKE TIOJIBM)KHOM KaTYIIIKH, IOMEIIEHHON B 9TOM MarHUTHOM I10Jie (PUCYHOK 1).

OCHOBHBIMHM YacTsIMU NPUOOpa SIBISIIOTCA MOCTOSHHBIA MarHuT 2, MeXAy nojrocamu |
KOTOPOTO YKpeIuieH (eppoOMarHUTHBIM CEepACYHUK 3  IIMHIPUYECKON  (QOPMBL.
CeplleyHHMK TpeqHa3HAYEH JUI YMEHBUIEHUWS MArHUTHOTO CONPOTHUBIICHUS MEXKIY
NoJitocaMd M 00eCHevYeHHUs PaBHOMEPHOIO paclpeleleHus MarHuTHOTO IOTOKa B
BO3AYILIHOM 3a30pe. B BO3AYyIIHOM 3a30pe MeEXAy IOJIOCAMH ITOCTOSSHHOI'O MAarHuTa U
CEPJIEYHUKOM pacCIIOJIOKEHA KaTylmka 4, KOTOpas KECTKO CBA3aHA C OChIO M CTPEJIKOW,
nepeMelaronieiicss CBoMM KOHIIOM Mo Ikaie npubdopa. Ilpum mpoxoxaeHun Toka yepes
KaTyIIKy BO3HUKAET MAarHUTHOE I10JIe, KOTOPOE B3aMMOJIEUCTBYET C MAarHUTHBIM I10JIEM
ITIOCTOSIHHOI'O MarHMTa.

OJIEKTPOMAarHUTHBIM ~ BpalJalOIMi ~ MOMEHT, JEUCTBYIOLIUN Ha KaTylIKYy,
MIPONIOPLIMOHAJIEH CWJIE TOKa M MAarHMTHOM WHAYKUMH B BO3AYIIHOM 3a3ope. Tak Kak
MAarHUTHOE II0Ji€ B BO3AYLIHOM 3a30p€ pPaCIpPENCICHO PAaBHOMEPHO M HAIIPaBJIEHO
paavansHo, a NPOTUBOIEMCTBYFOLLIAMN MOMEHT, CcO3/1aBacMbIN MpyKUHAMMU,
MPOTMOPIIMOHANIEH YIJIy MOBOPOTa MOABMKHOM YacTU MpuOOpa, TO YIJIOBOE OTKIOHEHUE
CTPEJIKM MPOMOPIUOHAIIBHO H3MEpsieMOMYy TOKy, To ectb O0C=Sl, rme S -
YyBCTBUTEIHHOCTh npuodopa.
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Pucynok 1
JlocTouHCTBA npudopos MAarHUTO03J1eKTPUYeCKOH CHCTEMbI: BBICOKas

qyBCTBUTEIBHOCTh, OOJIbLIAsI TOYHOCTb, OTHOCHUTEIHHO HEOOJIBIIOE BIMSHUE BHEIIHUX
MarHUTHBIX TOJEH, Majloe MOTpeOJIEHue DSHEpPruu, Majoe BIMSHHUE TEMIIEpaTyphl,
PABHOMEPHOCTD ILIKAJIbI.

HenocraTrkm: paboTtaeT TOJNBKO B I€NM TIOCTOSIHHOIO TOKa, YYBCTBUTEIEH K
neperpy3kam, BbICOKasi CTOMMOCTh, 00YCIIOBJIEHHAs CII0KHOCTBIO KOHCTPYKIUU.
DJIEKTPOM3MEPHUTEIbHbIEC npudopsbI MArHMTOJIEKTPHUYECKOM
CHCTEMbI MNPEAHAZHAYAKTCH JUII U3MEPEHHsS] CWIBI TOKA M HAIPSIKEHHS B KA4ECTBE
aMIIEpPMETPOB U BOJBTMETPOB. MarHuTO3JIEKTpUYECKH TpHOOp SBISETCA COCTAaBHOU
4acThI0 OMMETpPA, C MOMOILBI KOTOPOrO HEMOCPEACTBEHHO H3MEPSAIOT IEKTPUYECKOE
COIPOTHUBIICHUE.

[Tpumensist TepMoripeoOpa3oBaTeay U BBIIPSIMHUTEIN, MarHUTOAIEKTPUUECKUE MPUOOPHI
WCIIOJNB3YIOT JUIsl U3BMEPEHMM B LEIAX [IEPEMEHHOTO TOKA.

IToutn Bce TEXHUUYECKHUE U3MCPCHUA B MLOCIIAX IIOCTOSAHHOI'O TOKa OCYIICCTBIIAIOTCA
npn6opaMH ﬂaHHOﬁ CUCTEMBI. JIMIIb B HEMHOTHUX Cly4dadax, Koraga 3Ha4YCHHUC HMMCCT HC
TOYHOCTh, a ACHICBH3HA W HAACKHOCTH HpI/I60p0B, MMOCTOSIHHBIM TOK HU3MECPACTCA
QJICKTPONU3SMCPUTCIIbHBIMU HpI/I60paMI/I BHCKTpOMaFHHTHOfI CHCTCMBHI.

3aganue 1.
IIpuBenuTe Bce JOCTOMHCTBA MAarHUTORJIEKTPUUECKOM CUCTEMBI

IMPAKTHYECKAS PABOTA Ne6
Tema : 3yueHue 31eKTpOU3MEPHUTENBHBIX TPUOOPOB PA3TMYHBIX TUIIOB

Heab: M3ydeHne 3meKTpOM3MEPUTENBHBIX NPUOOPOB, UCHOIB3YEMBIX B JIAOOPATOPHBIX



paGotax. Ilomyuenue mpeAcTaBiIeHUH O TMpeAene H3MEPEHUs U IIeHe JIeJICHUS,
aOCOJIOTHOM W OTHOCHUTEIBHOM NOTPEIIHOCTH, YCIOBUSX JKCIUIyaTalud W APYrUX
XapaKTePUCTHKAX CTPEJIOYHBIX 3JEKTPOM3MEPHUTENBHBIX MPUOOPOB, MOSyUYeHHE HABHIKOB
paboThI C HUPPOBBIMU U3MEPUTEIBHBIMHU MPUOOPAMH.

O6opynoBanue: AMIiepMeTp, BOJIBTMETP, OMMETP ,BATTMETP

CnpaBo4yHbIii MaTepHaJl

1. BanoB, U. . DnekTpoTeXHUKAa U OCHOBBI DJICKTPOHUKH : yueOHUK 11 cro / W. W.
WBanos, I'. U. Conosses, B. 5. ®ponos. — Cankr-IlerepOypr : Jlans, 2021. — 736 c. —
ISBN 978-5-8114-6756-3. — TekcT : 2NeKTpOHHBIH // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAs
cuctema. — URL: https://e.lanbook.com/book/152467

2. TumodeeB, N. A. OCHOBBI DJIEKTPOTEXHHUKH, DJIEKTPOHUKA U aABTOMATHKH.

JIabopaTopHbIii MpakTUKyM . yueOHoe mocooue mis cro / M. A. TumodeeB. — CaHKT-
[TerepOypr : Jlanw, 2021. — 196 c¢. — ISBN 978-5-8114-6827-0. — Texkcr :
arekTpoHHbli  // Jlamb . ayekTpoHHO-OMOiMOTeuHas cucrema. —  URL:
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Copnep:xxkanue padorbl:

JleticTBue TIpUOOPOB DJIESKTPOMArHUTHOM CHCTEMBI OCHOBAaHO Ha B3aWMOJICHCTBUU
MarHuTHOTO TOJISI TOKA HETIOABUKHOM KaTymKu 1 U cepaeynunka 2 u3 peppoMarHuTHOTO
Marepuania, BhIIOJHEHHOTO B (popme miuactuHbl (pucyHOK 2). Co3qaHHOE U3MEpPSIEMbIM
TOKOM MAarHUTHO€ TM0JI€ KATYIIKM HAaMarHWYMBAaeT CEPJICYHUK U BTATHUBAET €ro B
KaTyIIIKy, TOBOpAYMBasi MPH 3TOM CTPEJIKY, YKPEIJICHHYIO Ha OJJHOU OCH C CEPJACUHUKOM.
[Ipy w3MeHeHWM HaMpaBleHWs] TOKAa B KATYIIKE MEHSIOTCS M MAarHUTHBIE TOJIFOCA
CEepICUYHHKA, CJICOBATEIBHO, HAMIPABJICHUE MEPEMEIICHUS NOABMKHON YacTe OCTaeTCs
HEU3MEHHBIM, M TIPUOOpP OKa3bIBACTCS MPUTOAHBIM JJIi HU3MEPEHUs B IEMsAX Kak
MOCTOSTHHOTO, TaK ¥ IEPEMEHHOI0 TOKOB.

VYo noBopoTa a cTpesku npudopa onpeaensercs mo Gopmyiie

a=k.1*.9L
da

rae | - Tok, mpoTekarouumi no Kartyuike; L-uHAYKTUBHOCTh KaTYIIKH; K - MOCTOSIHHBIN
K03 pULIMEeHT.

[IpoTHBOAEHCTBYIOIINK MOMEHT CO3AAETCS MPYKUHOM 3, BO3IYIIHBIA YCIIOKOUTENb 4
o0ecrneunBaeT IJIaBHOE NEPEMEILLIEHUE CTPEIIKH.

Tak Kak yroJl moBopoTa CTPEJIKU MPOMOPIHUOHAIECH KBAJIPaTy CUJIbI TOKA, a MPOWU3BOIHAS
WHIYKTUBHOCTH KATYIIKUA SIBJSIETCS BEIWYMHOM HETMOCTOSHHOM, TO IIKayja mpudopa
OKa3bIBAECTCA HEPAaBHOMEPHOM.
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Pucynok 2

JlocrouHCcTBa TPUOOPOB 3JIEKTPOMArHUTHOM CHUCTEMBI: NPUTOJHOCTh JJsi paboThl B
LEMAX IIOCTOSITHHOIO M IIEPEMEHHOIO TOKOB, IPOCTOTAa W HAJIEKHOCTH KOHCTPYKIIMH,
JEIEBU3HA, YCTOMYUBOCTD K IIEpErpy3KaM.

Henmocrarku: 4YyBCTBUTENBHOCTH K BHEIIHUM MarHUTHBIM  [IOJIIM, CPaBHUTEIIBHO
Oonpmias mOTpedisieMass MOUIHOCTb, OTHOCHUTEIIBHO HHU3KHME YYBCTBUTEIBHOCTh H
TOYHOCTb.

O6mnactb MpUMEHEHUS: B KAuyeCTBE aMIIEPMETPOB M BOJBTMETPOB [JISl TEXHUUYECKUX
U3MEPEHNN.

B naGoparopHblx npuOOpax BBHICOKOTO KJAcca TOYHOCTU Ui YMEHBIICHUS BIMSHUS
BHEIIIHUX MarHUTHBIX TOJIEH IPUMEHSIOT SKPAaHUPOBAHUE.

[TpubopsI AMEKTPOMHAMUYECKON U (PeppOTMHAMHYECKON CUCTEM
JleiicTBre MpUOOPOB AIEKTPOIMHAMUYECKOU U (HepPOIUHAMUYECKON CHUCTEM OCHOBAHO
Ha B3aUMO/JICHCTBUU MAarHUTHBIX MOJIEH ABYX KaTYyIIEK, IO KOTOPHIM MPOXOJAT TOKH.

Pazmuune npuOOpOB  ANEKTpOAMHAMUYECKOW H  (EeppOIUHAMUYECKON  CHCTEM
3aKJIFOYAETCSl B OTCYTCTBUU M HAJIMYUU COOTBETCTBEHHO (DEPPOMATHUTHBIX CEPJICUHUKOB Y
KaTylIeK.

Ha  pucynke 3  cxemaTMueckd  [OKa3aHO  yCTPOMCTBO  3iekTpompudopa
aNIeKTpoAMHaMudecko cuctembl. Karymka 2 HemoaBmkHa, KaTymka 1 wumeer
BO3MOXKHOCTh MMOBOpa4YMBaThCcs Ha ocH 3. TOK I. K MOJBMXKHOM KaTyIIKE MMOIBOIUTCS TPH
IIOMOIIA JABYX CIMPAIbHBIX IIPYXKUH, CIYXAIUX OJHOBPEMEHHO U JUI CO3JaHUs
[IPOTUBOJICHCTBYIOIIETO MOMEHTA.

Yroa noBopoTa a NOABMKHOM KaTylIKU U CBSI3aHHOM C HEW CTPEJIKA IPONOPLUOHAIICH

MPOM3BEICHUIO TOKOB TOBHKHOM I, M HETTOABMIKHOM 1, KaTylIiek, T.e.
a=k-I-1,

I7I€ K - IOCTOSIHHBIA KO3 UILIHEHT.

[TpuGopel 3THX cHCTEM MOTYT paboTaTh KaK B IIEMAX ITOCTOSHHOTO TOKa, TaK M
MEPEMEHHOTO, TMOCKOJIbKY HAMpPaBJICHUE MArHUTHBIX TOJIeH O0erX KaTyIIeK MEHSETCS
CUHXPOHHO, ¥, CJICIOBATEIHHO, HATIPABJICHUE BPAIIAIOIIETO MOMEHTA U TIEPEMEIICHUS



CTPCJIKHM HC MCHAIOTCA, IIPpW O3TOM YI'OJI a 6y,HeT AOIOJIHHUTCIIBHO IMPOIIOPHHUMOHAIICH
KOCUHYCY yria ¢ casura (a3 TOKOB KaTylIek, T.€.
a=k-1-1,-cosg

Hanuune nByx karymek y mnpuOOpOB SJEKTPOJAUHAMHYECKOM M (PeppoaMHAMUYECKOM
CUCTEM JaeT BO3MOKHOCTh BKJIIOUATH KAXAYIO U3 HUX B Pa3HbIC YYACTKH DJIEKTPUUYECKON
[ENU, YTO TO3BOJIAET U3MEPUTh HE TOJIBKO OT/EIbHBIE BEIMYMHBI (Hampumep, TOK WU
HaIpsSDKEHUE), HO W BEJIWYUHBI, MPONOPUUOHANbHBIE WX IPOU3BEIAECHUIO, HAIpPUMED,
MOIIHOCTb. ECIM HENOABMKHYIO KATyHIIKy BKIIOUHUTH IIOCJIENOBATEIbHO B IENb C
HArpy3Kkoi, a MOABMXXHYIO - MapajuleIbHO HAarpy3Ke, TO TOK B TMEpBOM M3 HHUX OyzAer
paBeH TOKYy HAarpy3kd, a BO BTOpPOM OyJeT NpONOPLHMOHAIEH HANPsKEHUIO, MpHU-
JIO’KEHHOMY K Harpyske. B 3Tom ciydae BbIpakeHHE JJI yIila IOBOPOTA CTPENIKU MPUMET
BH/]I
P

I
o=k -E-I, ccos@=k E

rae R: - conpoTtuBieHre 0OMOTKH MOABUKHOW KATyIIKH,
P=U-T-cos¢_gyTriBHAS MOIITHOCTb.

Tak kak B HpI/I60an BHGKTpOI[I/IHaMI/I‘-IGCKOﬁ CUCTCMBbI HCIIOJIB3YIOT MAIrHUTHBIC ITIOTOKH,
HCﬁCTBYIOHIHe B BO3AYyXC, TO HCKIIOYACTCA BO3MOXHOCTHL BO3HHMKHOBCHHA PA3INYHOIO
poaa HOFpeHIHOCTeﬁ, CBA3aHHBIX C BUXPCBBIMH TOKAMH, THCTCPE3NCOM H T.II.

bnaronaps 3ToMy OHM 00JaJalOT pPSAOOM JIOCTOMHCTB, OCHOBHBIE M3 KOTOPBIX:
OTHOCHUTEJILHO BBICOKAsI TOYHOCTh U MPUTOAHOCTH JIJIs U3MEPEHUM B LIETSX MMOCTOSTHHOTO U
MIEPEMEHHOTO TOKOB.

Opnnako JeWCTBYIOIME B MpuOOpax 3JIEKTPOJIUHAMUYECKOW CHCTEMbl MArHUTHBIE MOJIS
OTHOCHUTEJILHO Cj1a0bl, 4TO OOyClIaBIMBAaeT pPsIJ WX HEJOCTAaTKOB: TMOBBIIMICHHYIO
MOTpeOIsIEMyI0 MOIIHOCTH (TMOBBIIIEHHBIE TOKM B KATyIIKax), HEOOXOAMMYIO JJIst
CO3/IaHUSI JOCTATOYHBIX MArHUTHBIX MOTOKOB U, CIIEIOBATENbHO, BPALIAIOIIETO0 MOMEHTA;
MOBBIIICHHYI0 YYBCTBUTEIBHOCTh K BHEIIHMM MArHUTHBIM TOJISIM, 4YTO TpeOyeT
MPUMEHEHHUsST 3alllUTHBIX DJKPAaHOB;, HU3KYI TIEPETPY30YHYIO CIIOCOOHOCTH U, Kak
CJI€ACTBUE, OTHOCUTEIBHO BBICOKYIO CTOMMOCT.

B npubopax ¢deppoarHaMUUeCKOW CHUCTEMbl MArHUTHBIE TOTOKM JICMCTBYIOT, B
OCHOBHOM, B MarHUTOIPOBOJIC, BBIIIOJTHEHHOM W3 MAarHUTOMSTKOTO (DeppoOMarHuTHOIO
Marepuaiia, Oyiarogapsi 4YeMy OHHM CJIa00 TOJBEPKEHbl BO3JICUCTBUIO  BHEIIHUX
MarHUTHBIX TIOJIell. TO JOCTOMHCTBO; OJHAKO, MPUMEHEHHE MarHUTOIPOBOJIOB
CYIIECTBEHHO CHWKaeT TOYHOCTh MPUOOPOB BCIEACTBUE BIMUSHUS THUCTEpE3UcCa W
BHUXPEBBIX TOKOB; HanOoJIee BEICOKUH KJIacC TOYHOCTH Yy HUX - 0,5,

[Tpubopsr dMEKTpOAMHAMUYECKON U (EeppOIUHAMUYECKON CHUCTEM WCIONB3YIOTCS B
KaueCTBE HW3MEpPUTENEH CHUJIbl TOKAa - aMIEepPMETPOB, HAMPSHKEHHS - BOJIBTMETPOB,
MOIIIHOCTH - BATTMETPOB U cABUTA (a3 - (a30MeTPOB.

[Mxama mpudopa



JIBKyImascsi CTpenka W ImKaja oOpa3yloT YCTPOWCTBO OTCUETa HW3MEPUTEIHHOTO
npubopa. Illkama mpemcraBiseTr co0OM COBOKYMHOCTh OTMETOK W TPOCTABJICHHBIX Yy
HEKOTOPBIX W3 HUX YHCEII OTCYETa, COOTBETCTBYIOIIMX POy IOCICI0BATEIHHBIX
3HAYCHUN W3MEpSEeMON BENMUYMHBI. [IpOMEXYyTOK MEXAy ABYMsI COCETHHUMH OTMETKAMH
ITIKaJbl HA3bIBACTCS JEJICHUEM INKalbl. Pa3HOCTh 3HAaYEHWUH W3MEpSEMON BEITMYHHEI,
COOTBETCTBYIOIIIMX COCEIHUM OTMETKaM, Ha3bIBae€TCS IICHOM JCJICHWS  IIKAJIBL.
Haumensbiiee 3HaueHHWE HW3MEPSEMONM BEIMYWHBI, yKa3aHHOE Ha IIKalle, Ha3bIBACTCS
HIDKHUM, a HauOOJIbIIee - BEPXHUM TpeleiaMd M3MEpPEHHUs MpHOopa; pasHOCTh MEXKITY
BEPXHUM M HIDKHUM TpeAesiaMu - JWama3oH W3MepeHus mnpubopa. HwxHHMI mpenen y
AIIEKTPOU3MEPUTEIHHBIX TIPUOOPOB Yallle BCETO YCTAHABIUBACTCS PAaBHBIM HYJIO, OJTHAKO
OH MOXET OBITh KaK TOJIOKUTEIbHBIM, TaK M OTPHUIATEILHBIM YHUCJIOM, OTIHUYHBIM OT
HyJiss. B 3aBUCMMOCTH OT TMpUHIMIA JEUCTBUS U OCOOCHHOCTEH KOHCTPYKTHBHOTO
YCTPOWCTBA HW3MEPUTEIbHBIE NPHOOPH MOTYT HMMETh PAaBHOMEPHYIO IIKamy (amuHa
JCNCHUs] B YTJOBBIX WM JIMHCWHBIX €IWHWIAX OJWHAKOBA TI0 BCEH IIKaje) WIH
HEpPaBHOMEPHYIO (IJIMHA JCIICHUS WM IIeHA JEJICHUS pa3Hble HA y4acTKax IIKaJbl). Y
MPUOOPOB TOBBIIIICHHOW TOYHOCTH INMKAJTy OOBIYHO BBITIOJHSIOT 3€PKATBHOMW, HYTO
CHI)KACeT 10 MUHAMyMa OIMMOKY TPH OTCYETE MOKa3aHWs MpuOopa. MHorompeneabHbIe
WM YHUBEpPCAIbHBIC TPHOOPHI MOTYT UMETh HE OAHY, a WHOTJIAa M HECKOJHKO IIKaI C
Pa3HOM LICHOM AEJIECHUS.

JUiss  TpaBUJILHOTO OTCYETa TOKa3aHWS HU3MEPUTENIBHOTO Mpubopa HEO0OXOIUMO
MPEABAPUTEILHO ONIPEACIINTD LIEHY JeJICHHs Kabl. [[eHa neneHus ¢ onpeaensercs Kak
OTHOLIEHUE pa3HOCTH JBYX 3HauYeHUIl A; U A, u3MepsemMoit BEJINYMHBI,
COOTBETCTBYIOIIMX JBYM YHCJIOBbIM OTMETKaM IIKajbl, B TOM 4YHCIE HWXKHEMY H

BEPXHEMY IIPEAEIaM U3MEPEHHUS, K YUCITY AEIEHUM KBl MEXAY STUMHU OTMETKaMu AN
A - A,
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VY MHOroIpeneabHbIX U3MEPUTENbHBIX MPUOOPOB II€HA JENIEHUS IIKaJbl OMPEIENIeTCs C
Y4ETOM KOHKPETHOIO BEPXHEro IIpefena HW3MEPEHHUs, YCTAaHOBJIEHHOTO C IOMOLIBIO
MIEPEKIII0YATENsl  NPENENIOB. Y  MHOTOINPEAEIbHBIX BATTMETPOB  IIEHA  JEJIEHUSA
OMpeNeNnsieTcsl KaK OTHOILICHWE MPOU3BEIACHUSI NpPENeNbHbIX (HOMUHAIbHBIX) 3HAYCHHM
HaIlpsOKEHUST W TOKA, MOJBOJUMBIX K NpUOOpPY M YKa3aHHBIX Yy COOTBETCTBYIOLIUX
MEPEKIII0YATENEN WM IPUCOECIUHUTENBHBIX KIIEMM, K ITOJTHOMY YUCITY JI€JICHUN IIKaJbI.

TouHOCTH U3MEPUTENIBHBIX IPUOOPOB

TouHocTs - BakHEWIIEe CBOWCTBO HM3MEPUTEIBHBIX MPUOOPOB U  HU3MEPECHUA,
BBITIOJIHSIEMBIX C WX TMOMOIIBIO. TOYHOCTH mpuOOpa  XapaKTEpU3yeTcs  €ro
MOTPEUIHOCTSMHU.  Pa3nuuyaioT  HECKOJbKO  BHUJOB  IOTPEHIHOCTEH:  aOCONIOTHYIO,
OTHOCHUTEJIbHYIO U MpPHUBEJAEHHYI0. AOCOIIOTHAs MOTPEnIHOCTh A mpeacTaBisieT coOow
Pa3HOCTh MEXIy T[OKa3zaHueM npuOopa (3HaYEHUEM U3MEPSEMOl BEJMYHWHBI) &, U
NEUCTBUTEIbHBIM 3HAYEHHEM Qo U3MepseMon BEJIMYHMHBI

A=a, —a



OTHOocuTeNnbHAS O W MPUBEACHHAS Y MOTPEUIHOCTU MpEACTaBisieT co00il OTHOIIEHUE, B
IpoleHTaX, aOCOMIOTHOM TOrPEIIHOCTH K JACHCTBUTEIHLHOMY 3HAYCHHIO H3MEpPSEMOi
BEIIMYMHBl WIM K HOPMHUPYIOIIEMY 3HAYCHUIO ay, B KA4ECTBE KOTOPOIO IPUHUMAIOT
Uana3oH U3MEPEHUI WIH BEPXHUHN IIpenes u3MepeHuil npudopa.
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[lorpemiHOCTH  KOHKPETHBIX  OK3EMIUIIPOB  H3MEPUTEIBHBIX  NMPUOOPOB  HOCST
WHAVBUAYAIbHBI XapakTep U MOTYT NPUHUMATh pa3Hble 3HAUYCHHS, OJHAKO OHH Y
HCIIPABHBIX MPHUOOPOB HE JOJDKHBI BHIXOAWUTH 3a MPEAETbl JTOMYCKAeMbIX MOTPEIIHOCTEH,
YCTaHABIIMBAEMbIX B HOPMATHBHOW JOKYMEHTAllMd Ha NOpuOOpHl AaHHOrO THma. Jlis
AIIEKTPOU3MEPUTETHHBIX TMPUOOPOB TakoW mpezaen Oe3 ydera 3HaKa yCTaHABIMBAIOT TS
MPUBEICHHONW TOTPENTHOCTH Y. M Ha3bIBAIOT €r0 KJaccoM TOYHOCTH. Kiacc TodHocTH
YKa3bIBAa€TCsl B JJOKYMEHTAllUd HAa U3MEPHUTENIbHbIE MPHUOOPHI, a TAK)KE HAHOCUTCA Ha UX
JUIEeBble aHenu Wi uudeponatel 6e3 ykazanus o003HadeHus npoleHTa. KonnyecTBo n
3HaYEHUs] KJIACCOB TOYHOCTH YCTaHOBJIEHBl CTaHAAapTaMM B BHUJE OIPAaHUYEHHOIO
YHCJIOBOTO Psifia, KOTOPBIA JJI AJIEKTPOU3MEPUTEIbHBIX pabounX NpuOOpOB MUMEET BU:
0,05; 0,1; 0,2; 0,5- 1015-2,5; 4,0.

JUIs OLIEHKM TOYHOCTU pe3ysibTaTa KOHKPETHOIO H3MEpPEHUs C IOMOUIbI JaHHOIO
M3MEPUTENLHOTO TpuOopa HEOOXOAUMO 3HATh MPENEbl JOMyCKaeMoil aOCONIOTHOM
MOTPEIHOCTH + A, KOTOpbIE MOXXHO BBIYHCIUTH MO W3BECTHBIM KJIACCy TOYHOCTH U
BEpXHEMY Tpejeny (Auana3ony) uamMepeHuit mpuodopa o dopmyiie

A=+ ¥, iy
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3Has mpejesbl AOMYyCKaeMOW a0CONIOTHOM MOTPEIIHOCTH, MOKHO MPEACTABUTh MOJHbBIN
pe3yabTaT U3MEPEHUS B BUIE

a,*A,

CBeieHMs O TEXHUUECKUX JaHHBIX U3MEPUTEIbHBIX TPUOOPOB

TexHuueckue, B TOM YHCIE€ M OKCIUIyaTallMOHHbIC, JIaHHbIE M XapPAKTEPUCTUKHU
U3MEPUTENbHBIX TPUOOPOB NPHUBOAATCS HE TOJNBKO B TEXHUYECKOW JOKYMEHTAIWH;
OCHOBHBIE M3 HHUX YKa3bIBalOTCS Ha caMHX MpuOopax - Ha mudepbOnarax um (wim) Ha
nepeAHuX naHensx. K HUM OOBIYHO OTHOCSTCSA: O0O3HAUYEHHUE EIUHUIBI H3MEPSEeMOi
BEJIMYMHBI, 4YTO OMNpEAeNseT W Ha3BaHWe Npulopa, JMUANAa30H U3MEPEHHUs, Kiacc
TOYHOCTH, POJ U3MEPSIEMOr0 TOKAa, 4acTOTa M3MEPSIEMOro TOKa, MOJOXKEHHEe Impubopa B
IPOCTPAHCTBE (BEPTUKAIBHOE, TOPU3OHTAJIbHOE, HAKIOHHOE), YCJIOBHOE OO0O3HAuY€HUE
CHUCTeMbl TpuOOpa, YCIOBHOE OOO3HAYEHHE KATerOpUU 3allUIICHHOCTH OT BIUSHUS
BHEIIHETO MAarHUTHOTO IMOJIsSI, 3HAYEHUE HANPSIKEHHS, KOTOPBIMU HCIBITAaHA H3OJIALIHS
U3MEPUTENIbHOM 1enu OT Kopmyca mpuOopa, ycloBHOEe 00O3HAUEHHE  TPYMIIbI
JKCIUTyaTaluu npubopa U HEKOTOpbIE IpyTHE.



[To ycmoBusM sKcruryaTanuu mpubopsl pasnensitor Ha 4 rpynmnbl. COOTBETCTBEHHO WX
obosnauenue - A, b, B, I', xotopoe Ha mudepOiaaTe mpudopa OOBIYHO 3aKITIOYACTCS B
TPEYTOJIbHHUK.

['pynma A - mpuOoOpbl TpeaHa3HAYEHBI IJIs1 paOOTHl B 3aKPBITBIX CYXHX OTaIlJIMBAEMBIX
nmoMeneHusx; b - it paGoThl B 3aKPHITHIX HEOTAIUTMBACMBIX MOMEMICHHSIX; B - s
paboThl B TIOJIEBBIX MJIU MOPCKHX YCIOBHUSAX; I - i paOGoOThI B yCIOBUSAX TPOMHUYECKOTO
KJIuMarTa.

OcHOBHBIE YCIIOBHBIE 0003Ha4YEHNUS, HaHOCUMBIE Ha mudepOnare
AIIEKTPOU3MEPUTETIHHBIX MPUOOPOB, IPEACTABICHHI B TA0IHIIE 4.

Tabnuua 4



Hanmenosauue 06bexTa
oGo3navenns

YcnosHoe
o003HAYCHHE

AMIIEpMETP

pA, A

BoneT™meTp

pVv, VvV

BarrMetp

pW, W

[Ipu6op MarHUTO3NEKTpHIECKOH ﬂ
CHCTEMBI -

[Ipubop 3nexTpoMarHUTHOH
CHCTEMbI

Hpubop snexTpoanHaMHIECKOH
CHCTCMbI

TMpubop pepponMHamMuyeckoH
CHCTEMBI

[TocTosHubIf TOK

TlepeMenHbI# TOK

T[locToaHHbII U nepeMeHHbIH TOK

TpexdasHsiii Tok

TpexdasHubiit ToK L1 HEPaBHOMEPHOH

Harpy3K#
I'opuzoHTanbHOE nonoxenue npubopa

BeprukansHoe nonoxenue nmprdopa

HaxnonHoe nonoskenue npubopa, Ha- f60°
npHMep, noa yriaom 60°

Knacc tounocty npubopa, Hanpumep,
s 15 @O

H3meputenbHad nems H30IUPOBaHa OT
KOpITyCa ¥ HCINIBITAHA HATPSKEHHEM,
nanpumep, 2 kB

3aiMTa OT BHEIIHUX MarHHTHBIX 110-
ned

3almuTa OT BHEMIHUX 3IEKTPUYECKUX
nosnen

BrinpsmuTenbHbLit npubop

| e
1 1

.

Bxitouenue npuOopoB AJis U3MEPEHUS TOKA, HAMIPSKEHUS, MOLIIHOCTH

JIist u3MepeHus TOKa B LEMb BKJIIOYAIOT aMIIEPMETP MOCIEI0BATEIbHO ¢ 00BEKTOM, TOK B
KOTOPOM TMOMJICKUT M3MepeHuto (pucyHok 4). Bo u30exaHue M3MCHECHHUS MapaMETPOB
Lend ammnepMmeTrp (ero u3MepuTenabHas Ienb) JOJKEH HWMEThb BO3MOXXHO  Malloe
BHYTPEHHEE COMPOTUBIICHUE Xa.

B  memAx  MOCTOSHHOTO  TOKa  HMCIHOJB3YIOT  MarHUTOAJIEKTPUYECKHE,  pExe
AIIEKTPOMArHUTHBIE aMIepMeTprl. B memsx mnepemenHoro toka Ha uyactore 50 I -
ANEKTPOMATHUTHBIE W 3JIEKTPOJAWHAMMYECKHE  aMIIEPMETPhl,  BBIIPSIMUTEIbHBIE
MUJUTHAMIIEPMETPHI.

BxiroueHue 3JIEKTPOJAMHAMUYECKOTO aMIEpMETpa, KOTOPbIM HMMEET JABE KATYIIKH,
COEIMHEHHBIE TIPU U3MEPEHUH TOKa MapasuieIbHO, TOKa3aHO Ha PUCYHKE 6.
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Pucynox 4 PucyHok 5

JIns u3MepeHus: HanpsHKeHUsT Ha KAaKOM-IMOO Y4YacTKe LEeNH BOJBTMETP BKIIOYAIOT
napajjieIbHO 3TOMY y4acTKy (pucyHOK 5). Bo n3bexxaHue M3MEHEHHs MapaMeTpoB IENU
BOJILTMETP JIOJDKEH HMMETh OOJIbIIIOE BHYTPEHHEE COINPOTUBIICHUE I, IO CPABHEHHUIO C
CONPOTHUBJICHUEM LIETIH.

B  mensix  mOCTOSSHHOrO  TOKa IS WU3MEPEHUs]  HANpsSOKEHUM  MPUMEHSIOT
MAarHUTORJIEKTPUUECKUE BOJBTMETPHI. B 1Ensx mepeMeHHOro ToKa - MPEUMYILECTBEHHO
AJIEKTPOMArHUTHBIE  BOJBTMETPBI, a i 0oJiee  TOUHBIX  H3MEPEHUM -

ANEKTPOJIUHAMUYECKHE.

Bximtouenue 35eKTpOAMHAMUYECKOTO BOJIBTMETPA, KATYIIKA KOTOPOTO B STOM Cllydae
UMEIOT OO0JIBIIIOE YUCIIO BUTKOB M CHAOXKAIOTCS T0OABOUYHBIM COMPOTUBICHUEM, TTOKA3aHO
Ha pHUCYHKe 6.

I[J'DI HN3MCPCHHUA MaAJlbIX IICPEMCHHBIX HaHpH)KCHI/Iﬁ HCIIOJIB3YIOT BBIIIPAMUTCIBHBIC M
QJICKTPOMAIrHUTHBIC BOJIBTMCTPLI, a IIPHW MOBBIIICHHBIX YaCTOTax - OJJCKTPOHHBIC
BOJIbTMCTPHEI.

I[J'DI HN3MCPCHHUA MaAJIbIX IICPEMCHHBIX HaHpH)KCHI/Iﬁ HCIIOJB3YIOT BBIIIPAMUTCIBHBIC M
QJICKTPOMAIrHUTHBIC BOJIBTMCTPLI, a IIPHW MOBBIIMICHHBIX YaCTOTaxXx - OJJCKTPOHHBIC
BOJIbTMCTPEI.

JIJ1st u3MepeHrsT MOIIHOCTH (B IIEMSAX MEPEMEHHOTO TOKA - aKTUBHOW MOIIHOCTH) B IICTIH
BKJIFOYAIOT BAaTTMETP, TpPH ITOM OJIHA €r0 KaTymka (HEMOJBYW)KHAS, C MaJlbIM
COTIPOTUBJICHUEM) BKJIIOYAETCS TIOCIEAOBATCIIbHO, Jpyras (TIOJIBFIKHAS, C OOJBIINM
COTIPOTUBIIEHUEM), TIPH HEOOXOIMMOCTH, C J00ABOYHBIM PE3UCTOPOM - TMapajlIeIbHO
Harpyske, moTpe0ssieMy 0 MOIIIHOCTh KOTOPOH HEOOXO0MMO H3MEPUTH (PUCYHOK 6).

B nemsax mocTtosHHOro TOKa, a TAKXKE B LEIAX IEPEMEHHOIO TOKA, COAEPXKAILIUX TOJIBKO
AKTUBHBIC 3JIEMEHTHI, MOUIHOCTH (B LIEMSAX NEPEMEHHOr0 TOKAa - aKTUBHYIO MOIIHOCTB)
MOYXHO H3MEPUTh KOCBEHHO C IIOMOIIBID aMIepMETpa U BOJIBTMETPA, H3MEPSIOLINX
OZHOBPEMEHHO TOK U HAIIPSKEHUE B OTHOM M TOM Ke HarpysKe.

Ha cxeme (pucyHOK 7) moka3aHO BKJIIOYCHHE B IICIb aMIIEpMETPa, BOJbTMETPA U
BaTTMETpPa C UCIOJIb30BAHUEM UX YCIOBHBIX 0003HAUYCHUI.



Pucynok 6 Pucynox 7

3amaunue 1.
ITo ycrmoBusimM 3kcIuTyaTaniuu Ha kakue rpynimsl moapasaesstoTcss Ipuoophl?

ITPAKTUYECKAS PABOTA Ne7
Tema: [IpoBepka MpoOBOAMMOCTH A0

Iean: BeipaboTka onpeeseHus «0AHOCTOPOHHSS IPOBOAUMOCTbD ITOJIyIIPOBOJHUKOBOIO
TU01a»

OobopynoBanme: ncrounuk JJ[C; pe3ucrop; peocrar; NOTyNpPOBOAHUKOBBIA U0,
aMIIEpMETP; BOJBTMETP; COCAUHUTEIbHBIE MPOBO/IA.

CnpaBouHbIii MaTepuaJl

1. UBanoB, 1. . DnekTpoTeXHUKA U OCHOBBI AJEKTPOHUKHU : yueOHuk miusa cro / W. U.
Npanosg, I'. U. Conoswes, B. f. ®ponoB. — Cankt-IlerepOypr : Jlans, 2021. — 736 ¢. —
ISBN 978-5-8114-6756-3. — Tekcr : 351eKTpoHHBIN // JIaHb : 31eKTPOHHO-0MOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/152467

2. TumodeeB, M. A. OCHOBBI DJJIEKTPOTEXHUKU, DOIEKTPOHUKA U aABTOMATHUKH.

JlaGopatopHbIii IpakTUKyM : ydueOHoe mocooue st cno / M. A. TumodeeB. — CaHkT-
[Terepoypr : Jlamp, 2021. — 196 c¢. — ISBN 978-5-8114-6827-0. — Tekct
anektpoHnbii [/ Jlamb . 3nekTpoHHO-OMOmMoTeuHas ~— cuctema. —  URL:

https://e.lanbook.com/book/153638

Conep:xanue padoThi:

Juox (oT Au.-rped. — JABa M -OJ O3HAYAKOUIEr0 NyTh) — JBYXDJEKTPOAHBIN
AIIEKTPOHHBINA MpHOOpP, O0JIaTaeT pa3IuYHOW TMPOBOJUMOCTBIO B 3aBHUCHUMOCTH OT
HaIIPaBJIEHUS IEKTPHUUECKOTO TOKA.
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DneKkTpoa MoAa, MOJAKIIOUYCHHBIA K IOJOKUTEIbHOMY IOJIOCY MCTOYHMKA TOKa, KOTJa
IUOJI OTKPBIT (TO €CTh HMMEET MAaJEHbKOE CONPOTUBIIEHUE), HA3BIBAIOT aHOJIOM,
MOAKIIOYCHHBIA K OTPULATEIBHOMY HOJIFOCY — KAaTOJOM.

[MorynpoBOAHUKOBBIN A0 — TOJYIPOBOJHUKOBBI TpuOOp, BO BHYTPEHHEH
CTPYKTYpE KOTOPOT0 C(pOPMHUPOBAH OJIUH P-II IEPEXOT

I[JUI 00BsACHECHUS OHHOCTOPOHHeﬁ IMPpOBOAUMOCTH IIOJYIIPOBOJHHKOBOI'O OHOOA
HCO6XOI[I/IMO O6paTI/ITI>CSI K €0 KOHCTPYKIINMHN

avnoa nonynrPoBOAHUKOBLIA
KPW CTONNOAEPKATENb

N

= I

n (negativus)
p (positivus)
RADITERET R

[TosmympOBOIHUKOBBINM U0 HALIEI ITMPOKOE IPUMEHEHUE B DJIEKTPOHHBIX CXEMax
AJIIEKTPOBO30B U JAPYTHX AJIEKTPOHHBIX MPUOOpax MPUMEHIEMBIX Ha JKEJIe3HOU Jopore:
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2) srMoueHme B CXeMy 0) nocroamHoe
KOHAEHCATOPa PHALTPOB HanpAMeHWe Npu
(c$) AaHHOR cxeme

Puc. 2

JIMOoHBIN MOCT
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3aganue 1.
[IpoBepka Ha HE UCTIPABHOCTH JUOIA

IMPAKTUYECKASI PABOTA Ne8
Tema: Nzyuenue paboThl OUMOISPHOTO TPAH3UCTOPA, TUPUCTOPA.

Ieap: HU3yuyuTh OCHOBHBIE IIApaMETPbl M CBOMCTBA THUPHUCTOPOB, HAYYUTHCS MX
pPacCUUTHIBATH U BHIOUPATD.

OobopynoBanme: bUNoISpHBINA TPAH3UCTOP, THPUCTOP

CnpaBouHbIii MaTepHAaJI

1. UBanoB, U. . DnekTpoTeXHUKa U OCHOBBI DJIEKTPOHUKH : yueOHUK 11s crio / U. W.
Npanos, I'. K. ConoBbes, B. A. ®ponos. — Cankr-IlerepOypr : Jlans, 2021. — 736 ¢c. —
ISBN 978-5-8114-6756-3. — TekcT : aneKTpoHHbIH // JIaHb : 3IeKTpOHHO-OHOIMOTeYHAS
cucrema. — URL: https://e.lanbook.com/book/152467

2. Tumodee, N. A. OCHOBBI >JIEKTPOTEXHHUKH, DJIEKTPOHUKA U aBTOMATHKH.

JlaGopaTopHbIii pakTUKyM . ydeOHoe mocooue mis cio / . A. TumodeeB. — CaHkT-
[TerepOypr : Jlanw, 2021. — 196 c¢. — ISBN 978-5-8114-6827-0. — Texkcr :
anekTpoHHbli [/ Jlamb . oyekTpoHHO-OMOiMOTeuHas cucrema. —  URL:

https://e.lanbook.com/book/153638

Conepxxkanue padorbl:

Tupucropammu Ha3bBAIOT TMOJYNPOBOJHUKOBBIE MPHOOPHEI C Tpemsi u Ooznee p-n-
nepexoJaMu, UMEIIIe S-00pa3Hyl0 BOJIBT-aMIEPHYIO XapaKTEPUCTUKY. Y CTPOUCTBO
TUPHUCTOPA CXEMATUYHO MOKa3aHo Ha puc. 1.

[Ipy wW3roToBICHMHM THPUCTOpPA OEPYT IUIACTHHY IMOJYNPOBOJHUKA C MapameTpamMu
00J1acT N1 U METOJIOM JBYXCTOpOoHHEH nuddy3un GopMHUpyrOT 00JacTH P U P.. 3aTeM
METOJIOM OJHOCTOpoHHEW nuddys3un dopmupyror odmacts N.. [lpu Takoil TeXHOIOTUH
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https://e.lanbook.com/book/153638

W3TOTOBJICHUS HanMEHee JIETUPOBaHHOM OyneT o0sacTh Ni.a Haubojee JerupoOBaHHON -
00J1acTs N..

KoHTakT Kk BHEHIHEMY p-CIIOI0 HAa3bIBAIOT AHOAOM, a K BHEIIHEMY N-CJIOI0 - KATOAOM.
Buytpennue  obOnactu p- M n-TMna  Ha3biBalOT 0azamm.  BeBoasl ot 0a3
o0pa3yloT ynpasJsoniue 3JekTpoabl YOI u Y32,

B 3aBHCHMOCTH OT 4KCIIa BBIBOJAOB THPUCTOPHI IEIIAT HA

ANOIHBIE (IMHUCTOPBI), UMCIOIIUE /IBA BHIBOJIA - OT aHOJA U KaTO/a;

TpuoAHbIe (THPUCTOPHI), UMEIOIINE BBIBOJIBI OT aHOJIA, KATO/IA M OJTHOM U3 0a3;
TeTPOJAHbIE, UMEIOIIUE BBIBOJIBI OT BCEX 00IaCTei.

B navasie cBoero pazBUTHsI TUPUCTOPHI MPETEHAOBAIN HA POJIb MHOTO(GYHKIHOHATHHOTO
npubopa. Ha HUX mObITaIUCh AENaTh TPUTTEPHI, CUCTUYUKU, MYJIHTUBUOPATOPHI U JIpyTHE
camble pa3HOOOpa3HbIE JIEKTPOHHbIE YCTpoHcTBa. OJIHAKO MOCTENEHHO BBIICHUIOCH, UYTO
no OOJILIIMHCTBY HAIlpaBI€HUH OHM HE BBIACPKUBAIOT KOHKYPEHLUU C JAPYTUMHU
MOJIyIPOBOJIHUKOBBIMU Tipubopamu. EnuHcTBEHHass 007acTh, B KOTOPOM THPUCTOPHI
IPOJAEMOHCTPUPOBAINM BBICOKYIO KOHKYPEHTOCHOCOOHOCTh - 3TO MOIIHBIE TOKOBBIE
KIJIFOYX Pa3JIMYHOIO HA3HAYEHUS, B KAYE€CTBE KOTOPBIX OHM CE€MYac yCHEUIHO W IIUPOKO
UCIIOJIb3YIOTCA.

[Ipy wWcnonb30BaHMM B KAuyeCTBE TOKOBOIO  KJIKOYa TUPUCTOP  BKJIKOYAETCS
MOCJIEIOBATEIBbHO C MCTOYHUMKOM NUTaHUS W Harpy3koil (puc. 1). B mpouecce paOoTsl
TUPUCTOP MOKET HAXOAUTHCS B OJHOM U3 JBYX BO3MOKHBIX COCTOSHUWA. B 0JTHOM MX HUX
TUPUCTOP BBIKJIYEH WM 3aKPbIT. B 3TOM COCTOSIHUM THUPUCTOP HMMEET BBICOKOE
CONPOTUBJIEHUE W TOK B HArpy3ke MPaKTHUYECKU paBeH HyJ0. Bo BTOpoM cocTOsSHHH
TUPUCTOP BKJIIOYEH WIH OTKPBIT. B 3TOM COCTOSHMM THPUCTOP HMMEET MaJloe
CONPOTHUBJIEHUE, U TOK B LIENIH ONPEIEIAETCS CONPOTUBIEHUEM HArpy3KH.

PaccMoTpum usnueckue mpoueccsl B TUPUCTOPE, VIS YETO MPEICTAaBUM €ro B BUJAE ABYX
OUMOJNSIPHBIX TpaH3UCTOPOB (puc. 2). Ha dusmveckue mporecchl B THPUCTOPE OCHOBHOE
BIIMSIHUE OKAa3bIBAIOT JBa (pakTopa: 3aBUCUMOCTh KOd(uIMeHTa mepeaadud mno TOKY OT
TOKa SMUTTEpPa U JIABUHHOE YMHOXKE€HHE HOCUTEJEH B 00€IHECHHOM CJIO€ KOJJIEKTOPHOIO
nepexona.

Ecnu Ha aHOJ MOAaHO OTpUIIATENIbHOE HANPSIKEHUE, TO LEHTpalbHbINA nepexon 12 Oyner
CMEUICH B MPSAMOM HampaBlieHuH, a kpaitnue nepexoxas! 111 u 113 - B o6parHoM. B aToM
cllyyae TMOJSPHOCTh HaNpsDKEHUM Ha Mepexo/lax COOTBETCTBYET PEXHUMY OTCEUKH
tpanzuctopoB VTI1, VT2 u depe3 Tupucrop OyJeT NpoTeKaTb OOpaTHBIA TOK JBYX
MOCJIeI0BAaTENbHO BKIIIOYEHHBIX nepexoioB [11 u I13.

[Ipy mMONOKUTENHHOM HANPSHXKEHUM Ha aHone Kkpainuwe mnepexoabl I[11 m II3  Oynyt
CMEIIEHBI B TIPSIMOM HaIlpaBJIEHUU, a IEHTpainbHbIA niepexoa [12 - B oOpaTtHom. B sTom
Cllyyae IMOJSPHOCTh HANpPSDKEHWM Ha MEPEeX0Jax COOTBETCTBYET AKTUBHOMY PEXUMY
pabotel Tpam3uctopoB VT1 wu VT2, Kak BumHo wu3 puc. 2, BBIXOJAHOU TOK
Tpan3uctopa VT sBiusgercs BXOAHBIM TOKOM TpaH3ucTtopa VT2, a BBIXOJHOW TOK
Tpan3uctopa VT2 - BogHsiM TokoM Tpanzuctopa VTI1, 1. e. tpan3ucropet VI1 u VT2
00pa3yroT ABYXKACKaIHBIN YCHUJIMTENb, BBIXOJ KOTOPOTO COCIUHEH CO BXOJOM. B Takoit
CXeMe BO3MOXKEH PETe€HEPaTUBHBIN MPOIIecC TaBUHOOOPA3HOTO HAPACTAHHSI TOKA.

[Ipy HeOONBIIUX TMOJOKUTEIBHBIX HAMNPSHKEHUSIX Ha aHoAEe 4Yepe3 KOJUIEKTOPHBIE
nepexoAbl OyayT TpoTeKaTh OOpaTHbIE TOKH, KOTOpble OyayT YCHUJIEHBI
tpansuctopamu VT1 u VT2, Ho, Tak kak 3TH TOKM Majbl, a npu Toke smurrepa 1.0



koaddunreHT nepegaun Toka smurrepa 0, To B THPUCTOPE YCTAHOBUTCS TOK, HCHAMHOTO
MPEBBIIAIOIIUHN L.

ITo mepe pocra HampsbKeHHsT HA aHOJAE TOK THUpHCTOpa OyJeT Bo3pacTaTh 3a CueT
JABUHHOTO YMHOXEHUSI HOCUTENEH 3apsaa B mepexoae [12. 3to camo mo cedbe mpuBOANUT K
YBEIIMUCHUIO TOKa TUpucTopa. HO yBenuueHue TOKA THUPUCTOpPAa MPUBOJUT K
BO3pacTaHui0 KO3h(UIIMEHTOB mepeaadn Toka sMuTTepa TpansuctopoB VI1 u VT2, uro
BJICUET el OoJIbIee YBETUUCHUE TOKa THPUCTOPA.

[Ipu HekoTopoM TOKe KOADPUIMEHT yCWiIeHHs 1O TeTie, oO0pa30BaHHOU
tpan3uctopamu VT1 u VT2 nipeBsicuT enqunuity. [Ipu 3ToM eciiv TOK HE OTpaHUy€eH, TO B
TUPUCTOPE BO3HUKAET pEreHEpPaTHBHBIM MpPOLECC JIABUHOOOPA3HOTO HapacTaHUsl TOKa,
3aKaHYMBAIOIIMICA HackIeHneM Tpan3uctopoB V1 u VT2, korna Bce ux nepexoibl
OyIyT CMENIeHBI B IPSIMOM HampasiieHuH. Takoil mpouecc OyaeT MpoUcCXOIuTh B
AJIEKTPOHHOM KJIFOYE Ha TpaH3ucTope. Eciu Tok orpaHuyveH, 4To UMEET MECTO MpHU
MUTAaHUU TUPUCTOpPA OT HCTOYHHUKA TOKAa TMPU CHSATUU €0  BOJBT-aMIIEPHOU
XapaKTePUCTUKHU, TO C POCTOM TOKA Yepe3 TUPUCTOP HAIPSKEHUE Ha HEM OYJIeT MaiaTh
Ecnu B nenu ynpasisironiero nepexoja NpoTeKkaeT HEKOTOPhIN TOK, TO 3TO MPUBOJIUT K
YBEJIIMUCHHUIO TOKA TUPUCTOPA U BO3PACTAHUIO KOAPDUIIMEHTOB NIepejaul TOKa SIMUTTEPA
Tpar3uctopoB VT1 u VT2, 4To nMpuBOANUT K YMEHBIICHUIO HAMPSHKEHUS, TP KOTOPOM
HAYMHAETCS PETeHEPATUBHBIN MPOIIECC BKIIOUEHUSI TUPUCTOPA

BosbT-amnepHast XapakTepUCTUKA TUPUCTOPA UMEET MATh XapaKTEPHBIX YUYACTKOB
VYyactok 0-1. HanpsbkeHue Ha aHOzE MOJOKUTEIBHO, TOK HE3HAYUTENICH, TO €CTh
TUPUCTOP 3aKpBIT. 210t y4acTOK BOJIbT-aMIIEPHOMN XapaKTepUCTUKU
COOTBETCTBYET PeKUMY NMPSAMOI0 3aNUPAHUS.

VYyactok 1-2. B Toukax 1 um 2 auddepeHmaibHOEe CONMPOTUBICHUE THUPUCTOPA PABHO
HYJIO, @ MEXIY HUMHU - OTPULATEIBbHO. DTO YYaCTOK XapaKTEPUCTUKHU C OTPHUIIATEIbHBIM
g depeHuranbHbIM COMTPOTUBIEHUEM TUPUCTOPA.

Koopnaunate! Touek 1 u 2 sSBisitoTcs napameTpamMu TUPUCTOPA:

U... - HanIpsizkeHHe BKJIIOYEHUS,

l.e - TOK BKJIIOYEHUS,

l: (lss) - TOK yaepskaHust (TOK BBIKITIOUCHHS);

U,.(U...)- HanpsizkeHHe yaepKaHus (HANPsIKeHHEe BHIKJIIOYEHHUsT).

VYyacrok 2-3. Ha 3TOM y4acTKe THPUCTOP OTKPBHIT, M TOK uepe3 HEro OrpaHUyYeH
CONPOTHUBJICHUEM  BHEINIHEH I1eMH. YYacTOK COOTBETCTBYET PeXKHUMY HNPSAMOM
NMPOBOAMMOCTH.

VYyactok 0-4. Ha sTomM ydacTke HampsiKEeHUE Ha aHOJE OTpUllaTeabHO. TOK mail.
TupucTop 3aKpbIT. YHUaCTOK COOTBETCTBYET Pe:KUMY OOPATHOI0 3aNIMPAHMSI.

VYyactok 4-5. Ha 3TOM ydacTke HaOMIOAeTCs PEe3KOe YBEIMUYCHHUE TOKAa TUPHUCTOpA MpHU
YBEIIMYEHUH  OTPUIIATEIIBHOTO  HAMNPSDKEHUsT ~ Ha aHoze. VYyacrtok 4-5
COOTBETCTBYET Pe:KUMY 00PATHOTO NPOOOS.

JI71s1 BBIKJIFOUEHUSI TUPUCTOPA MIPHU €ro UCMOJb30BAHUM B KAaU€CTBE TOKOBOT'O KJIKOUa
HEOOXOAMMO KaKMUM-THOO CIIOCOOOM YMEHBIIUTh TOK YEpe3 TUPHUCTOP IO 3HAYCHUS,
MEHBIIIETO TOKa yJepKaHWs. BBIKIIOUUTH TUPUCTOP, MOAaBasi KaKUE-TUOO BO3JACHCTBUS
Ha YMPAaBISIONINA 3JIEKTPOa, B OOJBIIMHCTBE THIIOB THPHUCTOPOB HEBO3MOXKHO. OmHAKO
CYIIECTBYIOT THPHUCTOPHI, KOTOPHIE MOTYT OBITh BBIKIIOYEHBI IO YIPABISIOMIEMY
ANEKTPOAY  HUMITYJIHCOM TOKa  OOpaTHOro 3HaKa. Takue TUPUCTOPBI
Ha3bIBAIOT 3anupaeMbIMH no YIPaBJAOIIEMY JIEKTPONY.



Ecnu B KkauecTBe yHpaBIAIOUMIETO HUCMOJB3YETCS d3JeKTpoa YI1, To TupuCTOp
HA3bIBAIOT YIPABJISAEMbIM 10 KaTOAYy, €CIIM B KaUECTBE YNPABIAIOLIETO HMCIOJIb3yETCA
anekTpod Y2, TO TUPUCTOP HA3BIBAIOT YNPABJISIEMbBIM 10 AHOAY.

PaccMOTpeHHBIE TUPUCTOPBI NIPU OTPULATEIIBHOM HANPSKEHHWU HA aHOAE 3aKPBITHIL.
Takye TUPUCTOPHI HA3BIBAIOT 3alMUpPaeMbIiMM B 00paTHOM HampaBJeHuu. OpHAKO
CYIIECTBYIOT TUPUCTOPHI, MPOBOJASIIIIHE B OOPATHOM HANPABJEHHMH, KOTOPHIE KaK-Obl
3alIyHTUPOBAHBI JUOOM.

BrinmyckaroTcsi THPUCTOPBI, UMEIOIINE CUMMETPUYHYIO BOJIb-AaMIIEPHYIO XAPAKTEPUCTUKY
st o0eux — MOJNSPHOCTEH — HANpsbKEHUS  Ha  aHoje. Takue TUPUCTOPBI
Ha3bIBAlOT CHMHCTOPAMM.

3ananue 1.
Ha3oBute Bce ycinoBHbIE 0003HAYEHUS TUPUCTOPOB

INPAKTHYECKAS PABOTA Ne9
Tema: Pacuer napamMeTpoB U COCTABIIEHHE CXEM PA3JIMYHBIX THUIIOB BBIIPSIMUTEIEH

Hean: [IpuobpeTeHrne HaBBIKOB pacue€Ta MOCTOBOI'O BBITPSMUTENS U
CIUIAKHUBAIONIETO (PUIIBTpA.

Oo6opynoBanme: BeIIpsSMHUTENb, MYJIBTUMET]P

CnpaBouyHbIii MaTepHAJI

1. UBanoB, M. N. DnekTpoTeXHUKAa U OCHOBBI AJEKTPOHUKHU : yueOHuk s crio / W. U.
Nsanos, I'. N. Conosees, B. 5. ®ponos. — Canxkt-IlerepOypr : Jlaup, 2021. — 736 c. —
ISBN 978-5-8114-6756-3. — Tekcrt : aekTpoHHbIHN // JIaHb : 37€KTPOHHO-OMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/152467

2. TumodeeB, UN. A. OCHOBBI DJJIEKTPOTEXHHKH, DJICKTPOHHUKA U aBTOMATHUKHU.

JlabopaTopHbIil mpakTuKyM : yuyeOHoe mocobue mis cno / U. A. TumodeeB. — CanHkrt-
[Terepoypr : Jlamp, 2021. — 196 c¢. — ISBN 978-5-8114-6827-0. — Tekcr
ayiekTpoHHbId [/ Jlamb  ©  2;mekTpoHHO-OMOnmoteyHas  cuctema. —  URL:

https://e.lanbook.com/book/153638

Copep:xanue padoThi:

Hcxoanbie maHHBIC IS pacdeTa BBIMPSIMHUTEIIS:

- HOMHHAJIBHOE BBINIPSMIICHHOE HanpshkeHne Ha Harpyske Ud = 23 B;

- Tok Harpy3ku Id = 0,9 A;

- TOTYCTUMBIN KOA((OUITMESHT My IbCaIil BBIXOIHOTO HAMIPSHKCHUS Ha Harpy3ke K. H. =
0,011;

- yactorta nurtaromeii cetu f =50 I';

- KOIM4eCcTBO (a3 ceTu n = 1;

- HOMUHAJILHOE HAMpsDKEHUeE, TI0/1aBaeéMoe Ha MIEPBUYHYI0 00MOTKY Tpancopmaropa Ul
=220 B.


https://e.lanbook.com/book/152467
https://e.lanbook.com/book/153638

B npouecce pacueTa BBIITPSIMUTEIBHOTO YCTPOHCTBO HYKHO BBINOJIHUTD CIEAYIOLIUE
ATambl:

1 AHanu3 UCXOAHBIX TAHHBIX U BEIOOP NPUHLIUIHAIBHON CXEMbI BEIIPSIMUTEISL.

2 PacueT mapamMeTpOB CTIIaKMBAIOIIETO (QUIBTpA.

3 Pacuet mapamMeTpoB BEHTUJIHHOTO y3J1a U BIOOP THUIIA BHIMPSIMUTEIBHBIX JTHOIOB.

4 Pacuet mapameTpoB TpaHchopMaTopa.

5 IlocTpoeHre BpEMEHHBIX JUarpaMM pacCUYUTAHHOTO BBIMPSIMHTEIIS.

1 Boi6op npuHIMIHATBEHON CXEMBI BHITPSIMUTEIS

Bb160p cXeMbl BEIIPSIMUTENS IPOU3BOAST B 3aBUCUMOCTH OT 3HAYEHMsI TpeOyeMoi
BBIXO/IHOM MOIIIHOCTH, BBIXOJHOIO HaNpsKEHUs, Ko hULIMeHTa myIbcaluii, uncia ¢as.
Kputepusamu 11 BBIOOpa KOHKPETHOTO BHJIA BBIIPSMUTEINS CIY’KaT JJOCTOMHCTBA U
HEJIOCTATKHU.

Ho npu otcyTcTBrUM 0COOBIX TpeOOBaHN OCHOBHBIM KPUTEPUEM BBIOOPA CXEMBI
BBIIPSMIIEHUS SBJISETCS MOIIHOCTD Harpy3KH OCTOSIHHOTO TOKA.

OnpenenuM MOIIHOCTh HAarpy3Ky MOCTOSIHHOTO TOKA.

COOTBETCTBYET OJHO(A3HAsE MOCTOBAs CXEMA BBINIPSMIICHUS

CornpoTuBIiieHHE HArpy3KH MMOCTOSIHHOTO TOKA

Ota cxema crocoOHa paboTaTh CO BCEMH TUIIaMU (PHIIBTPOB -

eMKOCTHbIMU, |- mnu I1- 06pa3ueiMu LC- 1 RC- punbrpamu.

JIOCTOMHCTBAa MOCTOBBIX BBIITPSIMUTEIICH:

- 3(ppekTUBHOE UCTIOJIB30BAHUE TpaHCHOpMaATOPa;

- He0oJIBIII0e 0OpAaTHOE HAIPSHKEHUE Ha BBITPSIMUTENBHBIX TU0AAX;

- OBBIIIICHHAS YaCTOTA MyJIbCALUH.

HenocraTku 3101 cXeMbI IS 3aJaHHBIX YCIOBUM HECYIIIECTBEHHBI.

2 OCHOBHBIE BHUJIbI CTIIAKUBAIOIMIUX (PUITHTPOB

1 0COOEHHOCTH UX MPUMEHEHUS

Pexum paboThl BHIIPSIMUTENS B 3HAUUTEIBHOM CTENIEHU ONPEENsIeTCsS TUIIOM
CriaaxuBaroniero (uiapTpa, BKIIOYEHHONO Ha €ro BbIxojge. B ManomouiHbix
BBITTPSIMUTENSX,

MUTAIOMIUXCSA OT OAHO(PA3HON CETH NEPEMEHHOIO TOKA, TPUMEHSIOTCS MPOCTEHIIINE
€MKOCTHBIE (PUIIBTPBI, B BRIIPSIMUTENAX CPeIHEN U 00JbIION MOITHOCTH — ' - 0Opa3Hble
LC

- 1 RC - ¢punwtpsl u I1 - o6pazubie CLC - u CRC - punbTpsl.

OCHOBHBIM  TIAPaMETPOM  CIVIAKUBAIONMX  (UIBTPOB  ABISETCS  KOA(DOUIIMECHT
criiaxkuBanus, (1)

rae k. cx. — k03 GUIUEHT MyJIbCcalfii HAaMpsHKEHUS Ha BXo1e QUIIbTPa;

kn. H. — KO3 PuIMEHT MyIbcaluii HANPsKEHUs HAa Harpy3ke, no 3aganuto km. H. = 0,07.
Juist  cxeM  JBYXINOJYNEPUOAHOIO  BBIIPSAMIIEHUS  KOIDPUIMEHT  myJibcaluui
BBITTPSIMIICHHOTO

HanpsoxeHus paset ki, H. = 0,07.

OnpenenM MUHUMAIBHO-A0IYCTUMBIN KO3()PUIIMEHT CriakKuBaHUsL.

npumensTs [1 - o6pasusie CLC - 1 CRC — ¢punbTpel, HO Tak KakK BRIIPSMICHHBIN

TOK, TO mpuMeHsATh Hajio CLC — punptp

NHAyKTUBHO-EMKOCTHBIH CTIIa)KUBAIOIIUN (PUITBTP

OnpenenyM MUHUMAJIbHO-I0Iy CTUMYHO BEJIMYMHY UHTyKTUBHOCTH IPOCCENS



3apanme 1. [Toctpouts BpemeHHyI0 nrarpaMmy pacCUMTAHHOIO BBITPSIMUTENS

ITPAKTUYECKAS PABOTA Nel0
Tema: Pacuer napamMeTpoB U COCTABJIICHHE CXEM PA3JIMYHBIX TUIIOB BBIIIPSIMUATEIIEH

Hean: [IpuoOpeTeHrne HaBBIKOB pacue€Ta MOCTOBOI'O BBITPSMUTENS U
CTJIKUBAIOIIETO (QUIIBTPA.

Oo6opynoBanme: Beinpsmurtesnb, MyJIbTUMETP

CnpaBouyHbIii MaTepHAaJI

1. UBanoB, M. U. DnekTpoTeXHUKAa U OCHOBBI 3JEKTPOHUKHU : yueOHuK s crio / W. U.
Nsanos, I'. U. Conosees, B. 5. ®ponos. — Cankt-IlerepOypr : Jlaub, 2021. — 736 c. —
ISBN 978-5-8114-6756-3. — TekcT : 3nekTpoHHBIN // JIaHb : 2MeKTpOHHO-OUOIMOTeUHAs
cuctema. — URL: https://e.lanbook.com/book/152467

2. TumodeeB, HN. A. OCHOBBI DJJIEKTPOTEXHHKH, DOJICKTPOHUKA U aBTOMATHUKHU.

JlaGopatopHbIii IpakTUKyM : ydeObHoe mocooue st cro / M. A. TumodeeB. — CaHKT-
[Terepoypr : Jlamp, 2021. — 196 c¢. — ISBN 978-5-8114-6827-0. — Tekcr
anektpoHubli /[ Jlame . 3JekTpoHHO-OMOmMoTeuHas ~ cuctema. —  URL:

https://e.lanbook.com/book/153638

Copepsxkanue padorbl:

I/ICXOI[HBIC JaHHBIC [JIsI pacd€Ta BBIIPAMHATCIIA IIPHU HArpy3Kc, HaqHHaIOHICfICH C

HHAYKTHBHOI'O 3JICMCHTA, IOJDKHBI COACPKATL: HAITPSIKCHHUC HI/ITaIOH_[Cﬁ CCTHU ;{{H/ICHO

da3 nwuraromei cetm ;  wacrory — mMTaromeH CCTI/If L BBITIPSIMJIEHHOE

HaIpPsDKEHUE Ya ; BBIIIPSMJICHHBIN TOK fa

Boioop cxembl. s paboThl HAa WHAYKTUBHBIN (GUIBTP dalle BCETO HCIOIb3YIOTCS
CXEMbI BBIIPSAMUTENEH: JBYXIIOJyNEepUoaHas, onHOda3Has MOCTOBas, TpexdazHas
HyJseBas u TpexdaszHas moctoBas (cxema JlapruoHoBa).

KoaddummenT nmynapcanuii BRINIPSAMIEHHOTO HAMPSKEHUS 1O MEPBOIl rapMOHUKE A Ha
BXOJIE CTJIaXXUBAIOUIEro (GUIbTpa SBISETCS MOCTOSHHOW BEJIMYMHOMW JJI BHIOpAHHOM
CXEMBI BRIIPSAMUTENS (CM. Tabmuiry 2.1).

Jna  cnpasku: B HEKOTOpPBIX Cly4asX MPUMEHSIOT JIBEHaALATU(Pa3HYI0 CXEMy,
COCTOAILYI0 M3 JABYyX cxeMm JlapuoHOBa, BKIIIOUYEHHBIX IOCIEIOBATEIbHO WM
napamnensHo.  Tpancdopmarop, NUTAOIMA  BBHIIPAMHUTENb, HMMEET JIBE  CHCTEMBI
BTOPHYHBIX OOMOTOK, OJHAa M3 KOTOPHIX BKJIIOYEHA 3Be3l0H ( %), a Bropas -—
tpeyrombuukom ( U: B pesynbrare (ashl JHHEHHBIX — HANPSOKGHMH  BTOPHUHBIX
00MOTOK L7:7 M L7, OKa3bIBAIOTCS CIBHHYTHIMU Mexay coOoit Ha yrom 30°u Bcs

CHCTEeMa B LIeJIOM TojiydyaeTcs aBeHaauatudaznoit. Kosdduument mynbpcamuii Ha BbIXojae
TON cxembl cocTtaBisieT 1,4% momHOro BBIIPSAMIIEHHOTO HampspkeHus. OIHAKO Takoi


https://e.lanbook.com/book/152467
https://e.lanbook.com/book/153638

MaJblii YPOBEHB MyJbcaliii OyneT oOecredeH TOJMbKO MPHU IMOJHOM PaBEHCTBE (ha3HBIX
HaNpsDKEHUH Ha TIEPBUYHON 0OMOTKE TpaHc]opmaropa, 4To Ha MPAKTHUKE CIIydaeTCs
naneko He Bcerna. st Toro 4toObl 00€ MONOBHUHBI BBIIPSMUTEINS JaBAH OJWHAKOBEIC
HampsDKeHUs, (a3Hble  HAMpPsDKCHUsS  BTOPUYHBIX  OOMOTOK, COCAMHEHHBIX B

X

TPEYTOJNILHUK ~ °¥ , JIOIKHBI OBITH B V3 pa3 Oomblie (a3HbIX HaNpsHKEHU OOMOTOK,

T o
COCOAMHCHHBIX B 3BC3AY L g B ocranpHOM 3Ta cxema PaBHOIICHHA OOBIYHOM CXeMe

JlapnoHoBa.
Bri6op BeHTWIen. [ BBIOOpA BEHTUJICH ONPENETISIOT
suauenns {zrer | Yozsi p {nen no dopmynam tabmuusl 2.1. Ilpu stom B opmymy

L

IUIA G273 TIOACTABIIAIOT 3HAUYCHUE Uar |

L2U; pMecTo MOKa HEM3BECTHOrO 3HAUCHMUS

Y ozn i YTOYHSIIOT.

ITocne pacdcTa BBIHIPAMUTCIIA 3HAYCHHUC
OHpeI[GJ'IHI-OT AKTHUBHOC COIIPOTHUBIICHUC 00MOTOK TpaHC(l)OpMaTOffa N HHAYKTHBHOCTb

paccesiHis OOMOTOK TpaHC(bopMaTopa‘{ﬁ npuBeJeHHbIE K (ha3e BTOPUYHOW OOMOTKH.

3HaueHus k, , ky , £ , ffaxomn n3 Tadmuner 2.1.
OnpenenstoT MaJicHue HaIpPsOKCHUS Ha axTHBHOM U+ 1
PEaKTUBHOM AU, COTIPOTUBJICHUSAX TpaHchopMaTopa, MajeHUEe HAMPSKEHUS HA JTHOJAX

B BHIOPAHHOMW CXEME BBIMPSAMUTENS Unpex
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AL,

OHpGI[GJI}II-OT OPHUCHTUPOBOYHOC 3HAYCHUC IMMAACHWA HAIIPSIKCHUA Ha IPOCCCIIC ~ B

3aBUCUMOCTHU OT BBIHpSIMJIGHHOfI MOIIDHOCTH I10 JaHHBIM Ta6J'II/II_IBI 2.2.

Tabmuua 2.2. -OpHeHTHPOBOYHBIE 3HAYEHUS MTaJICHUS HAIIPSDKEHUS Ha IPOCCeIIe

bunbTpa.
, Bt

AU, (pu i =50 I'm)
10-30

(0,2-0,14) “«
30-100

(0,14 -0,1) “«
100-300

(0,1-0,07) “«
300-1000

(0,07 - 0,05) “«
1000-3000

(0,05 —-0,035) ~«
3000-10000

(0,035 —0,025) “«

OnpenensroT BRIPSIMICHHOE HATIPSDKEHUE TTPU XOJIOCTOM XOJIe i
Uy =U AU, « AUy + Uppey + AU, =0, > Uppey + Reprly (2.1)

YTOYHSIOT aMIIUTY 1y OOpaTHOTO HANPSIAKEHUS Yoz ya nuoze o popmysiaM TaOIUIIbI

2.1 v IpoBEPSIIOT, YTOOBI OHO HE MPEBBIIIAIO MPEIETHLHO JOMYCTUMOE

3Ha4YeHue ‘° “ Y 1 BEIOPAHHOTO THIIA TUOIOB.

OmnpenensroT D/IC ¢a3br BTopuaHOM 00MOTKH TpaHchopmaTopa £z NEUCTBYIOIEE
3HAYCHHUE TOKA BTOPUYHON OOMOTKH i U, eclii TpedyeTcs, AeHCTBYIoIIee 3HAaUCHUE TOKA
yepes 1o 123 o ¢popmynam Tabmuisr 2.1.

3HayYeHue Kpumuieckol WUHAYKTUBHOCTH JIpoccest (PUIIbTpa ONPEaAeIISIETCSl COTJIACHO
dhopmyie . 3agaBasch aMIUIUTY10M 1-i1 rapMOHUYECKOM Lo PaBHOU BEJIMYMHE

. o f
IIOCTOAHHOU COCTABJISIIOIICH a BBINIPAMIICHHOT'O TOKA B (bOpMyJ'IC y MOXXHO ITOJIYYUTD

i
CIeAyrolIce BhIpaXXCHUE AJIA pacdyeTra ™ .

207,
To{mt - el

(2.2)



i

Ecin BBIIIPAMUTCIIb DOJIZKCH pa6OTaTb B AHAIIa30HE TOKOB OT ~ #miz J10 Iﬂ?miﬁ , TO IIpH

pacuete B popmyity (2.2) cieayeT MoACTaBIATh 3HAUCHUES 4

Amdn

BHelHss XxapakTepuCTHKA BRIIPAMUTENS ¢ L-QuiibTpom, T.€. 3aBUCMMOCTh
BBIIIPSIMJICHHOTO HAIIPSDKEHUS OT TOKA HArPYy3KH, IPEACTABIIAET COOOM MPSIMYIO THHUIO K
CTPOMTCS 11O IBYM TOouKaM: 1) Uy=Ug : ;=0 ; 2) Uy : Ii,

Eciu BRIIPSAMUTET, MMEET CriakuBaronui Gpuistp Trna LC, To npu yMEHBIIEHHH TOKA
HArpy3Kd BHEIIHSASA XapaKTEPUCTHKA OTKIOHSAETCS OT IIPSIMOM JIMHUHU B CTOPOHY
YBEIMYECHHUS HAPSDKEHUS B TOYKE, COOTBETCTBYIOIIEH KPUTUIECKOMY TOKY Harpy3KH,

KOTOPBIH paBeH * #mpu ycimosun, uto =~ % (pucyHOK 2.1).

Uy

L.' e —

fd;q: Iy
Pucynox 2.1.- Baemnsis xapakrepuctuka Beinpsimutens ¢ LC - dpumbTpom.

IIpy panpHEWIIEM YMEHBLUIEHMM TOKAa HArpy3Kd BBIIPSIMIICHHOE HANPSKEHHUE PACTET,
nocturas nipu {; = ¢ 3HadeHus ngE (i E:«@ B cxeme JlapuoHOBa npu COEaMHEHUN

BTOPUYHON OOMOTKH 3BE3/10H).

i

3Has kodppunreHT Tpanchopmaluu N v JeUCTBYIONIUMNA TOK 2 BO BTOPUYHBIX OOMOTKax

MOJKHO HaiiTm jeifcTByrommii Tok {: mepBHuHBIX 06MOTOK (cM. Tabmumy 2.1). ITpu
COCJIMHEHNH IIEPBUYHONH OOMOTKU TPEYTOJLHUKOM TOK JHMHHUM [. =7 /3 . 3HaueHue

rabapuTHON MOITHOCTH JBYXOOMOTOYHOTO TpaHchopmaTopa OnpeAenstoT mo ¢opmyaam
Tabauikl 2.1,

OCo0eHHOCTBIO MEePEXOAHbIX MPOLECCOB, CBSI3aHHBIX C BKIIOUYCHHEM BBITIPSIMUTENCH
¢ LC-bunpTpamMu B MUTAIONIYIO CETh, CUUTACTCS HAIMYUE OMACHBIX MEPEHAIPSIKEHUN Ha
aNeMeHTaX (PUIbTpa W BO3MOXKHOCTh HAJIMYMS CBEPXTOKA — TOK YEpe3 TUOJIBI MOXKET B
HECKOJILKO Pa3 MPEBBINIATh YCTAHOBUBIIICECS 3HAUYCHUE BRITIPSIMIICHHOTO TOKA.

[Ipn TpOEKTHPOBAHWM BBITIPAMUTENSA CIIEIYET TAKKE YYUTHIBaTh, YTO IMPU BKIFOYCHHUH
BBITIPSIMUTENS. BCE BBINIPSIMIICHHOE HAIPSOHKEHUE OKA3bIBACTCS MPUIIOKCHHBIM K OOMOTKE
napoccens GUIbTpa, U30JAIUS KOTOPOH J0DKHA OBITh pacCUynTaHa Ha 3Ty BEIHYHHY.
Ipumep 2.1. PaccuutaTh BBINIPSAMHUTENb, CO3JAIONIUN HAa Harpy3ke TOCTOSIHHOE
Hanpsokenne “« = 120 B mpu Toke fs = 10 A. ITuraromas ceTh - HPOMBIIUICHHAS
Tpexdasznas ¢ HysieM (dersipexnpoBosHas) 220/380 B, 50 I'm. KoaddurueHT mynbcamuii

HAIPSDKCHHS B HATPY3KE II0 [IepBOi rapMoHnke ~7: = 0,012.
Pemenne.



1. HaiineM conpoTUBIIEHUE HArPy3KU BBIIPSIMUTEIS

R, =U,/1,=120/10=12

[Tpu 5TOM MOJIE3HAE MOLTHOCTh B Harpy3Ke

P, =U,1,=120-10=1200 g

2. B kauecTBe cXeMbl BBIIPSAMIICHUS BbIOMpaeM Tpex(asHyl0 MOCTOBYIO (cxema
JlapnoHoBa), KOTOpas XapaKTEepPHU3yeTCs BBICOKUM KOX(P(OUIMEHTOM HCIOIb30BAHUS
TpaHcpopmaTopa MO MOIIHOCTA M MOXET OBITh PEKOMEHIOBAaHA MJisi HMCIIOJBb30BAHUS B
YCTPOMCTBE 3aJaHHOW MOIIIHOCTH.

3. Jlns BBIOpaHHOW CXEMBI BBIMIPSIMIICHHUS OTMpEACIIsieM CPETHUN TOK BEHTWIIS, 3HAaYCHHE
OoOpaTHOTO HaIpsHKEHUs Ha BEHTWJIE M MaKCHMajbHOE 3HAUYEHUE TOKAa Yepe3 BEHTWIb IO
npUOIMKEHHBIM (hopMyJiaM (cM. TabuIly 2.5)

fHP.CP = I{{f’S =1G:3 = 3.33 (A)

b

Upgpyr = LUSU , =105-12 .07, =1.05-1.2-120 =151.2 (B)
Trea =12 =10 ().

~ .:r_ = Ij
BriOupaem B kadecTtBe BeHTWiICH muoasl 6F20: Vo o sear = 200 B, “iDaFCP Ma¥ =

6A, ficmrzesc = 95 A. Bombr -ammepHas xapakrepucThka awona cepun  6F(R)

MpUBEJICHA HA PUCYHKE 2.2).
Hcxons W3 3aJaHHOTO peXUMa pabOThl BEHTHIIS IO TOKY B MPSMOM HampaBICHUH
ONpeNeIUM BHYTPEHHEE CONPOTHBJIICHHE JAWOJAa JUJIS JHMAala30oHa MPSIMBIX TOKOB

o Lampu Lo =250 ¢
Upldidi=E., 10-07%
Fop, = — £ = =6,023
I, 10

(Om)
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PucyHnok 2.2. -BAX BbIIpsAMHUTEIbHBIX AH010B cepun 6F(R).
4. OpUEeHTHPOBOYHBIC 3HAYCHHUS AKTUBHOTO COIMPOTHUBIICHUS OOMOTOK W WHIYKTUBHOCTH

paccestHus TpaHcdopmaTopa, NpUBEJEHHbIE K (pa3e BTOPUYHOW OOMOTKH, OINpeAeisieM
corjacHo (hopmysiaM U TaHHBIM TaOmIb 2.1:

Pk —2d 4€£Jgr“:2,5 120 3301 g 3s7
ILAB NI, 10-50-1Y10-120 (On)

U U 12 :
Pk, fFaa ygqgr_ 519 2040,
S p- LB 5B, (2-1°-10-50-1Y3-50°1

[IpuHATO: aMIUIMTYJa MATHUTHOM MHAYKIMKA B MarHutonpoBoe - 1 Ti, yucio crepxueit
Tpanchopmaropa s =3, p = 2.

(mI'nH)

5. OnpenenﬂeM maacHuc HaIpsKCHU S Ha AKTHUBHOM ﬂi;r u

peaktusHoM ALy conmpotuBnenusx Tpancdopmaropa 1o popmynam tabauus! 2.1 1s
cxemsl JlaproHoBa:

ALY =127 g = 2-10-0,357 = 7,14 (B)
AUy =61 fLs =6:10-50-1,21107 =363 p,

6. OmpenensieM mnajeHUe HaANPsOPKEHUs] Ha JAUOJAaX B BBIOpAHHOW  cXeMme

BBITIPSAMUTENS Ve ex o dbopmymnam Tabmuier 2.1:

Uppex = ZUHP(E s3=2-10=2.0 (B)



AL,

7. OHpCI[eJI}ICM OPHUCHTUPOBOYHOC 3HAUYCHUC MAaJACHHA HANIPAKCHUA Ha APOCCEIIC + B

3aBUCUMOCTH OT BBIIPSIMJIICHHOW MOIITHOCTH TIO TaHHBIM Ta0JI. 2.5:
AL, =0,05-U,=005120=¢ (B) R, =005-R,=0.05-12 _ (¢ (Om)

-

Uar .
8. OmnpepensieM BBIMPSIMIEHHOE HAMPSKEHUE TTPU XOJIOCTOM Xojie — 4F !

Uy =0, + AL + AUy + U ny + AL, =120+ 7 14+363+2+6=1388 (B)

9. Cuutaem, 9TO BBHIIPSAMUTEH JOJDKEH paboTaTh B PEKUME —HEMPEPHIBHBIX TOKOB| B
f =017

v

JMara3oHe OT 2710 Lamen =14 Onpenensiem
3HaYEHUE Kpumu4eckoli ”HIyKTUBHOCTHU Apoccens GuibTpa:

T yoin =011, =01-10=10 (4

20 . Z-13838

L, = =

2 .
{FH - I}m &‘Efdr"u'

Ao

— =421
67 —11-6-314,2-1,0

(MI'n).

BriOupaem ¢ yuderom JAOMycKa Ha BEIMYMHY WHAYKTUBHOCTH +10% U HEKOTOpBIM
3amacoM 3Hauenne L = 5 mI'H. [logoOpaTe Apoccens ¢ NOAXOAAIIMMHU TapamMeTpaMH
MOXKHO Ha caite http://www.epcos.com B paszmene MapaMeTPHUYSCKOro IOHMCKa
(Inductors/Chokes). Ecinu akTuBHOE COMpPOTUBICHUE BBIOPAHHOTO APOCCENS OTIMYAETCS
3HAYUTENIbHO OT PacyeTHOIo, TO PAacyeT CIeAyeT MOBTOPUTH C HOBBIM COINPOTUBICHHEM
Ipoccers.

10. YTouyHsieM aMIIuTyly OOpaTHOTO HAMpsHKEHUS HA uojae 1o (GopmyiiaM TaOJIUIIbI

2.1:

U'ts osr sar = 200 (B)

Uoznir <

11. Jletictytomee 3Hauenue J/[C da3wsl BropruuHOi 00MOTKH TpaHCchopmaTopa (Tadiuiia
2.1):

B =043U; =0.43-1388=59,7 )

12. Paccuutaem nedcTByIOIlee 3HAYCHHE TOKA BTOPUYHOW OOMOTKHM M JEHCTBYIOIIEEe
3HaYeHHE TOKa Yepe3 1o/ (Taduma 2.1):

I; =082, =082:10=82

Fon7=0581,=058-10=53 () Tan < Tiome 7 seax =9,5(A)

13. Haxoaum xoadduimeHT TpanchopMaium:


http://www.epcos.com/

n=F, /U, =59.7/220 =02714

14. PaccuuTaem AeHCTBYIOIIEE 3HAUCHHE TOKA IIEPBUYHON 00MOTKH (Tabauia 2.1):

I,=082n1, =082-0,2714-10=2,225

15. OnpenensieM MOIIHOCTH BTOPUYHOM U MIEPBUYHON CTOPOH TpaHCchopMaTopa

§,=3E,0,=3-597-82=21470 pa)
§, =30, =3-220-2.228 21470 gy

16. Beraucinsem TouHOE 3HAYCHHE Ta0ApUTHON MOIITHOCTH TpaHCchopMarTopa:

S.=05{5 +51=1470 (BA)
WA coryiacHo Tadoymuel 2.1:

S -=1050 . F, =105-138 8- 10 =1460 (BA)

17. Koapdunuenra ucnosb3oBaHus TpancPhopmaTopa Mo MOIIHOCTHU:

P, 1200 _
1470

-

)
Seaé

0,816

18. Haiinem xoadpummenT criaaxuBanus myabcanuu mo 1-it rapmonuke GuiabTpa:

rae Eros - kod(urmeHT mynscaruii o 1-i rapmonuke Ha BXoje GuibTpa (CM. TaOIHILy
2.1) mst cxemel JlapnoHoBa.
19. Tlo HalineHHOMY KOY(Q(UIHMEHTY CrIaXKMBaHHMS i ¥ BHIOPAHHON MHIYKTUBHOCTH

npoccens punbTpa L Haxonum eMKocTh GuibTpa:

g +1 4751

CFE I — A =1 =
kE'mirex L 10-6° {2730y -0,005

=314
(MxD)

BribupaeM eMKOCTh KOHAEHCATOpa W3 CTaHAAPTHOTO psAJa HOMHHAIOB C YYETOM
JIOIyCTUMOTO OTKJIOHEHHUs EMKOCTH B npenenax £20% u HeKoTopeiM 3amacoM: Cg = 470
(MKD).

20. Koapuument mynbcanuii BBIXOAHOTO HATIPSIKESHUS:



A 0.00162

3
: I . &
ol L (27303 -0.005-324-107 _ 0,01

i

21. Onpenenum amIUIMTyy W JEHCTBYIOIIEee 3HaYeHHE |-i TapMOHHUYECKON TOKa depes
KOHAeHcaTop (uibTpa (Ha yacToTe #: ) Mo 3amaHHOMY KOd(Q(HUIMEHTY MyJIbCaluii
HANPSDKEHUS B HAarpy3Ke Mo NepBOW TapMOHHUKE:

L, Uy _
Jo =—Sm=_ 788 — el =6-{27-50}-324-107-144 =088

X, Umec (A)

fov =T, iaf2 = DES;\EZ 0,622 (A).

CJ'ICIIOB&TGJIBHO, AOIIYCTHMOC I[GﬁCTBYIOHIGG 3HAYCHUC TOKa IIyJbCalliu I”—’uﬁs JIIA

BbIOpanHoro Tuna JK nomkHo cocraBnath He MeHee 0,63 A npu MakcuManbHOM paboueit
temrnepatype DK u vacrote 300 ['11.

22. B cxeme JlapuoHoBa Nnpu COEIMHEHUH BTOPUYHOM OOMOTKH B 3BE3/Ty HANPSKEHUE
X.X.:

Uy = N"EE: =6 59,7 = 146,25 (B)

Opnako, OCOOCHHOCTBHIO TMEPEXOAHBIX TMPOIECCOB, CBS3aHHBIX C  BKIIIOUEHUEM
Beinpsivuteneii ¢ LC-punbTpamMu B THTAIONIYIO CETh, SIBIISCTCS HAJIUYME OIACHBIX
NepeHanpsHKCHUN Ha DIIEMEHTax (QUIbTpa.

brnvxalimuii crannapTHeIE HOMUHaAN pabodero HamnpsokeHus OK Ursrsow = 160 B,
cnenyromuid 3a HuM - 180 B. IlpenenbHoe HampspkeHue (Surge voltage), kotopoe
criocoben Beepxkats DK ¢ & rsr#eir = 160 B (B Teuenue 30 cex), - 200 B.

-

Nmeetcst Gonbioe konnuecTBO cepuit DK Ha qaHHOE pabouee HampsiKEHUE Y parson =
160 B u emrocts C > 470 mx®d: Hitachi AIC — HCGH (tun - mog —suntl), HP3, HU3,
HF2, HV2 (Bce tuma —snap-inl) [15], Hitano — ELP, EHP, EHL (Bce Tuma —snap-
inl), EPCOS — B43821, B43851, B43231, B43254.

Tak kak mns cpoka cimyx0b1 K ogHUM M3 ABYX OMpENENsIONuX MapaMeTpoB SIBISICTCS
paboyee HANPSKEHHUE, TO BO3MOKHO MMeeT cMbIc BbiOpath DK Ha L rir im0 = 180 B n us
tex ke cepuii - HP3, HU3, HF2, HV2 (Hitachi AIC).

Brioepem aBa DK oxnoit cepun HP3 (Hitachi AIC) Ha pabouune Hanpspxenust 160 B u 180
B u emrocthio 470 Mx® (pucynok2.3) . [IpoBenem pacuet ux cpoka CIIy»KObl.



HP3 Series eLife rating to 2,000 hours at 85°C *Temperature range —40°C to +85°C

V':::de Part Coaattince Case Size ’23::’:::2 :‘ r?npslf Maximum Typical

(WVDSC) Number - @D x L (mm) @85° ¢ 190H ESR (mQ ESL (nH)
160 Volts HP32C47 1MRX 470 22 X 30 1.76 305 6
(Code: 2C) |HP32C470MRY 470 25 X 25 1.74 305 6
180 Volts HP32P47 1MRX 470 22 X 30 1.76 265 8
(Code: 2P) |HP32P471MRY 470 25 X 25 1.74 265 8

Pucynok 2.3.- [Tapametpst 9K cepun HP3.

Benmnuuny neWCTBUTENBHOTO 3HAYEHWS TOKAa TYJbCAIIMA BBIOEPEM C 3amacoMm
OTHOCHUTENBHO MEPBOM rAPMOHUYECKOM:

f{:__ (300 FH’ 200) = 1..2 . ICE = 1‘2 . 0.622 = 0’75 (A)

MommHocTs noteps B IK:

L

Bl Il =030

Ca

305 -0.75% = 0,172 (B),
Péﬂ‘ = 'TE[S_;' . J_TEF_ G263 -0.75° 0,15 (BT),

i

rae nagekc —ULl otnocures k OK na 160 B, a unnexc —U2[ k DK na 180 B.
Breibepem OK tumopasmepa D X L = 25 x 25 wmwm, TemjaoBoe CONMPOTHUBICHHUE

nopsiKa Ry = 22,8 °C/Brt. Torna:
L _ Vi _ - Al Br )
AT =R, P =228-0172 = 4o C, AT " =R, P -=228-015 _ 3.4°C.

T

IIpu Temneparype okpyxkarouien cpeast ~ + = 40° C nmomyunm:

T =T, +AT=40+4 _gp00 T =T, AT =40+34 _ 43 40

Ouenka cpoka ciayx0b1 JK:

3544
FEL=2000-2 ¥ (16071215 = 2000 -17,15 -2 =68 600 (vaces)
33454 1

L5=2000-2 ¥ -{1B0/121,5)" =2000-17,88-2,67 =95 500 (vacoe}

31ech L6 = Do o = g0 C, 4= 2000 uacos, pabouee HanpsikeHue B.

Takum 00pa3om, B TaHHOM ciydae moTepu MontHocTH B DK Masbl U OH MpaKTUYECKU HE
HarpeBaeTcs. JTO W OMpeNeseT, B 3HAYUTEIHLHO OOJBINEH CTENEHW, YeM BeIMYHHA
HOMHHAJILHOTO pabovero HampspKeHus, Cpok ciry k061 OK.

3aganue 1.



Kaxkue cxemsl BeinpsiMuTeneid Bam u3BectHbl?
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[Terepoypr : Jlamp, 2021. — 196 c¢. — ISBN 978-5-8114-6827-0. — Texkcr
anektpoHubli /[ Jlame . 3JekTpoHHO-OMOmMoTeyHas ~ cuctema. —  URL:

https://e.lanbook.com/book/153638

I[OHOJIHI/ITCJIBHLIC yqeﬁnble H3JaHUA

3. Menpmennn, C. E. Teopermdyeckue OCHOBBI JNEKTPOTEXHUKH W DIICKTPOHHUKHU |
npaktukym / C. E. Menbpmenun. — Capatos : At [lu Ap Meaua, 2020. — 90 c. — ISBN
978-5-4497-0380-4. — Tekcr : 21MeKTpOHHBIN [/ DIEKTpOHHBIH pecypc IUGPOBOI
obpazoBarenpHoii  cpeapl  CIIO  PROFo6pazoBanme :  [caiit]. —  URL:
https://profspo.ru/books/92319

JJIeKTPOHHBbIE U31aHUA (3JIEKTPOHHBIE PeCcypChl)
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